
Plates and Shells 

Course Description: 

This course covers the mechanics of plates using classical theory 

(cylindrical bending, rectangular plates, and circular plates) and plate 

theory with shear deformation. Includes combined effects of bending and 

in-plane forces, membrane theory of shells, analysis of thin cylindrical 

shells of revolution, and general theory of thin elastic shells. 

Topics Covered: 

1. Introduction 

THIN ELASTIC PLATES 

2. Governing Equations of Small Deflection Plate Theory 

3. Analytical Solutions for Rectangular Plates 

4. Analytical Solutions for Circular Plates 

5. Large Deflection Theory of Plates 

THIN ELASTIC SHELLS 

7. Introduction 

8. Geometry of the middle surface 

9. General Theory of Shells 

10. Membrane theory of shells 

11. Bending Theory of Shells 
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Lecture 1: 

 Introduction to Plate Bending Problems 

 

Introduction 

A plate is a planer structure with a very small thickness in comparison to 

the planer dimensions. The forces applied on a plate are perpendicular to 

the plane of the plate. Therefore, plate resists the applied load by means 

of bending in two directions and twisting moment. A plate theory takes 

advantage of this disparity in length scale to reduce the full three-

dimensional solid mechanics problem to a two dimensional problem.  

The aim of plate theory is to calculate the deformation and stresses in a 

plate Subjected to loads. A flat plate, like a straight beam carries lateral 

load by bending. The analyses of plates are categorized into two types 

based on thickness to breadth ratio: 

1.  thick plate  

2. thin plate analysis. 

 If the thickness to width ratio of the plate is less than 0.1 and the 

maximum deflection is less than one tenth of thickness, then the plate 

is classified as thin plate. The well known as Kirchhoff plate theory is 

used for the analysis of such thin plates. On the other hand, Mindlin 

plate theory is used for thick plate where the effect of shear 

deformation is included. 

 



 











 



 

 


