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ON THE PROBLEM OF BENDING OF TRANSVERSALLY 
ISOTROPIC PLATES 

V. B O Z H Y D A R N Y K

LUTSK STATE TECHNICAL UNIVERSITY, LUTSK, UKR AINE 

The possibility of analysis of transversally isotropic plates of medium thickness by means 
of representing the displacements in the form of finite series along the lateral coordinate is 
examined. Differentia! equations of the twelfth order are derived. Conditions on the plate 
boundaries are determined. Examples of numerical calculations are presented. The article is a 
sequel to papers [11 - 13]. 

l. lNTR0DUCTION

Many papers devoted to the construction of a generalized theory of thin 
plates do not employ the main hypothesis of the Kirchhoff's classical theory •of 
thin plates bending - the hypothesis of undeformed normals. Such approaches are 
based on the theories of T!M0SHENK0 [14], REISSNER [10] and AMBARTSUMYAN 
[1]. Almost all of them are based on the assumption of the parabolic law of distri­
bution of shearing stresses a rz, a0z across the thickness of the plate. Such theories 
seldom take into account the influence of normal stresses a zz ; the possibility of 
determining the lateral deformations C:zz is also rarely taken into consideration. 
Most of the specified theories of plates of medium and large thickness which 
include shear and normal deformations [1 - 6, 9] do not differ much, and their 
results give a small increase of the accuracy of the solution, in spite of substantial 
increase of the complexity of the governing equations. 

In devolopment of the author's earlier inverstigations [11], in this paper the 
differencial equations of bending are reduced to the equations similar to the 
equations of Timoshenko's type with simultaneous addition of terms which take 
into account the eff ect of transversal contraction and tangential loads applied 
upon the faces of the plate. 
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