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Mojtaba Lezgy-Nazargah”, Mohsen Abgol, Naser Cheraghi

Department of Civil Engineering, Hakim Sabzevari University, Sabzevar, Iran
*P.0.B. 9617976487-397 Sabzevar, Iran, m.lezgy@bhsu.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper A finite element model has been introduced for static bending analysis of thick plates based on a
Received 04 December 2015 mixed plate variational formulation. A refined Reissner's mixed variational theoy is employed to
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Available Online 14 February 2016 derive the governing equations in terms of the introduced transverse normal stress and

displacement variables. The in-plane displacement components of the plate are described by a
combination of polynomial and exponential terms. Concerning the transverse displacement

Keywords:

Parametrized Reissner's mixed variational component, a first-order polynomial is adopted. A second-order expansion is considered for the

theorem variations of the transverse normal component of the stress tensor along the thickness direction

;L?Qi":{:t?hea’ and normal stresses of the plate. The boundary conditions of shear and normal tractions on the top and bottom
I S

surfaces of the plate are exactly satisfied. Based on the proposed mixed plate theory, a four
nodded compatible Hermitian rectangular element which ensures Ci-type continuity of all
unknown parameters of the plate along in-plane directions is employed. An arbitrary free
parameter, called the splitting factor, appears in the functional of the proposed variational
formulation. In the numerical part of the present paper, a simple formulation has been proposed
for selecting the splitting factor which leads to the results of higher precision. Comparison of
present bending results for thin and thick plates with results of the three-dimensional theory of
elasticity and other plate theories available in literature reveals efficiency of the proposed
parametrized mixed plate theory. Moreover, the proposed model has a high convergence rate and
is computationally low cost.
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1- First-order shear deformation theory
2- Third-order shear deformation theory
3- High-order shear deformation theory
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Fig. 1 Configuration and coordinate system of plates
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Table 4 Nondimensional deflection of the rectangular plate with various boundary conditions under bi-sinusoidal distributed load
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