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I. COURSE OVERVIEW:
Plates and shells exhibit two dimensional structural actions that result in stronger, thinner and lighter
structures and therefore, have economic advantage. This has opened the scope for the wide use of such
elements in all fields of engineering due to significant increase of strength/weight ratio. The exposure
to this course and its completion are very essential in understanding the behaviour of thin structures for
their applications in design.

Il. COURSE OBJECTIVES:

The student will try to learn:
I.  The Formulation of differential equations for bending of thin rectangular and circular plates.
Il. The theory of large deflection of plates for efficient and economical design.
I1l. The numerical techniques and tools for the complex problems in thin plates.

I1l. COURSE OUTCOMES:
After successful completion of the course, students should be able to:

Analyse the analytical solutions for rectangular plates by using Analyse
Navier and Levy’s methods, distributed and concentrated loads
Explain Governing differential equations in polar coordinate | Understand
CO2 system of a annular plate subjected to different loading conditions
for the design of thin plates.

Examine the governing differential equation of rectangular plates Analyse

COo1

CO3 on elastic foundations for the design of foundations.
co4 Outline the general theory in bending of cylindrical shell, Apply
simplified method for analysis and design of the shells.
cO5 Sol_ve the_governing equation of plate bending under _the combined Apply
action of in plane loading and lateral loads for the design of plates.
cO6 Examine the buckling of rectangular plates by compressive forces Analyze
acting in one and two directions for the analysis of plates.
IV. SYLLABUS
UNIT-I INTRODUCTION Classes: 09

Space Curves, Surfaces, Shell Co-ordinates, Strain Displacement Relations, Assumptions in Shell
Theory, Displacement Field Approximations, Stress Resultants, Equation of Equilibrium using Principle
of Virtual Work, Boundary Conditions.
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UNIT-II | STATIC ANALYSIS OF PLATES | Classes: 09

Governing Equation for a Rectangular Plate, Navier Solution for Simply Supported Rectangular Plate
under Various Loadings, Levy solution for Rectangular Plate with other Boundary Conditions.

UNIT-I11 | CIRCULAR PLATES | Classes: 09

Introduction, basic relations in polar coordinates, Analysis under Axi-Symmetric Loading, Governing
Differential Equation in Polar Co-ordinates.

Approximate Methods of Analysis:Asymmetrical Bending of Circular Plates, Rayleigh-Ritz approach for
Simple Cases in Rectangular Plates.

UNIT-IV gL,é'[:_CSANALYSIS OF SHELLS: MEMBRANE THEORY OF Classes: 09

Introduction, Membrane Theory, Membrane Stresses, Cylindrical shells under general load and buckling,
Conical shells and Spherical Shells.

UNIT-V | SHELLS OF REVOLUTION: WITH BENDINGRESISTANCE Classes: 09

Cylindrical and Conical Shells, Application to Pipes and Pressure Vessels, Thermal Stresses in
Plate/Shell, stress-strain and displacement relations, the governing differential equation.
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