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Abstract

Numerical analysis of elasto-plastic bending of layered Mindlin plates

Akram Parayandeh Shahrestany

In recent years, tremendous efforts have been made in the development of numerical methods
for the analysis of solids and material. Also, wide applications of steel plates in industries,
have increased the studies of this structure. Therefore, the behavior of plates has been studied
by different numerical methods such as the finite element, finite strip, boundary element and
etc. In the present study, a cell centered finite volume based formulation for analyzing the
elasto-plastic bending of rectangular plate is proposed. Both layered and non-layered
approaches of plate are used. In layered approach the plate is subdivided into a chosen number
of layers. Therefore, it is possible to monitor the plasticity evolution through the plate
thickness along with the spread of the plastic phenomena on the plate surface.

In the FV method, the plate mid-surface is discretized in to a number of elements known as
control volumes. Equilibrium equations corresponding to each cell is expressed. In this study,
Mindlin-Reissner plate theory is utilized which allows for transverse shear effects and
therefore, it can be applicable for thin and thick plates.

For evaluation the proposed formulation, some numerical examples are studied. The results
obtained are compared with results obtained by using other numerical methods and analytical
solutions. The comparison reveals that the FVM is able to predict accurate elasto-plastic
behavior of plates. Interestingly, no shear locking was observed in the analysis of thin plates.
In this dissertation, also, analyzing the elasto-plastic bending of Thimoshenko beam is
performed which have been successfully solved by the implementation of Finite Volume
method.

Key words: elasto-plastic bending, Mindlin plate, FiniteVolume method, layered approach
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