THEORY OF PLATES AND SHELLS

| Semester: ST

Course Code Category Hours / Week | Credits Maximum Marks

. L T P C CIA | SEE Total

BSTCO03 Elective 3 0 0 3 30 0 100
Contact Classes: 45 | Total Tutorials: Nil| Total Practical Classes: Nil Total Classes: 45

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 system | Understand
CO2 of a annular plate subjected to different loading conditions for the
design of thin plates.

Examine the governing differential equation of rectangular plates on | Analyse

COo1

CO3 elastic foundations for the design of foundations.
Outline the general theory in bending of cylindrical shell, simplified | Apply
Co4 - .
method for analysis and design of the shells.
cO5 Solve the governing equation of plate bending under the combined | Apply
action of in plane loading and lateral loads for the design of plates.
Examine the buckling of rectangular plates by compressive forces | Analyze
CO6 A S .
acting in one and two directions for the analysis of plates.
IV. SYLLABUS:

MODULE-I: THIN RECTANGULAR PLATES (09)

Bending of thin plates, assumptions, governing differential equations in cartesian coordinate system,
Boundary conditions, analytical solutions for rectangular plates by Navier and Levy’s methods,
distributed and concentrated loads.

MODULE-II: CIRCULAR PLATES (09)

Circular plates: Governing differential equations in polar coordinate system, annular plate, rotationally
symmetric loading, eccentric concentrated load, simultaneous bending and stretching of thin plates,
introduction to large deflection theory of plates.
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MODULE-III: PLATES ON ELASTIC FOUNDATIONS (09)
Plates on elastic foundations, governing differential equation and deflection of uniformly loaded
simply supported rectangular plate.

Navier and Levy type solutions, large plate loaded at equidistant points by concentrated forces.

MODULE-IV: SHELLS (09)

Shells , geometry and classifications, stress resultants, membrane theory and its applications to shells
of surface of revolutions, membrane theory for cylindrical shell, general theory in bending of
cylindrical shell, simplified method for cylindrical shell.

MODULE-V: BUCKLING OF THIN PLATES (09)

Buckling of plates: Governing equation for bending of plate under the combined action of inplane
loading and lateral loads, buckling of rectangular plates by compressive forces acting inone and two
directions in the middle plane of plate.
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