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THEORY OF PLATES AND SHELLS (11 – CE 604) 
 

SYLLABUS  
Prerequisite: - Theory of Elasticity  
 

Introduction: Assumptions in the theory of thin plates – Pure bending of 
Plates – Relations between bending moments and curvature - Particular cases of pure bending of 

rectangular plates, Cylindrical bending - immovable simply supported edges – Synclastic 
bending and Anticlastic bending – Strain energy in pure bending of plates in Cartesian and polar 
co-ordinates – Limitations.  

 
Laterally Loaded Circular Plates:- Differential equation of  equilibrium – Uniformly loaded 

circular plates with simply supported and fixed boundary conditions  – Annular plate with 
uniform moment and shear force along the boundaries.  
 

Laterally Loaded Rectangular Plates: - Differential equation of plates – Boundary conditions – 
Navier solution for simply supported plates subjected to uniformly distributed load and point 

load – Levy’s method of solution for plates having two opposite edges simply supported with 
various symmetrical boundary conditions along the other two edges loaded with u. d. l. – Simply 
supported plates with moments distributed along the edges - Approximate Methods.    

 
Effect of transverse shear deformation - plates of variable thickness – Anisotropic plates-thick 

plates- orthotropic plates and grids - Large Deflection theory.  
 
Deformation of Shells without Bending:- Definitions and notation, shells in the form of a surface 

of revolution, displacements, unsymmetrical loading, spherical shell supported at isolated points, 
membrane theory of cylindrical shells, the use of stress function in calculating membrane forces 

of shells.  
 
General Theory of Cylindrical Shells:-  A circular cylindrical shell loaded symmetrically with 

respect to its axis, symmetrical deformation, pressure vessels, cylindrical tanks, thermal stresses, 
in extensional deformation, general case of deformation, cylindrical shells with supported edges, 

approximate investigation of the bending of cylindrical shells, the use of a strain and stress 
function, stress analysis of cylindrical roof shells.  
 

Text Books: 

1. S.P Timoshenko and S.W Krieger, Theory of Plates and Shells, McGraw Hill, 1989.  

 
Reference Books: 

1. R. Szilard, Theory and Analysis of Plates – Classical Numerical Methods’, Prentice Hall 

inc, 1974.  
2. P.L Gould, Analysis of Shells and Plates, Springer-Verlag, New York, 1988.  
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