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Course Description:

This course focuses on the theoretical foundations and practical applications of plate analysis in structural
engineering. Students will explore the derivation of plate equations for various loading conditions and
boundary conditions, including rectangular and circular plates

Course Objectives:
1. Describe the fundamental theories related to plate behavior, including classical plate theory,
sandwich theory, and other relevant models.

2. Utlize differential equations and numerical methods to analyze the bending, stability, and vibration
of various plate types under different loading conditions.

3. Examine the effects of different boundary conditions on the performance of plates and how they

mfluence stress distribution and deflection.

4. Evaluate experimental results related to plate behavior, including load testing and material
characterization, and compare them with theoretical predictions

Course Outcomes:
At the end of the course, the student will be able to
1. Derive and understand the governing equations for rectangular plates under various loading
conditions.

2. Analyze circular plates, including symmetrically loaded and annular configurations.

3. Apply the principles of bending and stretching to derive governing equations and solve practical
problems.

4. Explore orthotropic plate behavior and apply these concepts to grillage problems.

5. Utilize numerical methods, including finite element and variational approaches, to
analyze complex plate problems and large deflections.

Unit 1 10
Dervation of Plate Equations For Rectangular Plates -In plane bending and transverse bending effects.
Plates under various loading conditions like concentrated, U.D.L and hydrostatic pressure Naiver and
Levy*s type of solutions for various boundary conditions.

Unit 2 10

Circular Plates: Symmetrically loaded, circular plates under various loading conditions, annular plates.
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Unit 3 10
Plates Under Simultaneous Bending And Stretching: Derivation of the governing equation and
application  to simple cases.

10

Unit 4

Orthotropic Plates: Derivation of the governing equation, applications to grillage problems as equivalent
orthotropic plates.

Unit 5 10
Numerical And Approximate Methods: Energy solutions by variational methods, finite difference and finite
element methods of analysis for plate problems. Study of few simple cases for large deflection theory of
plates.

Prescribed Text books:

1. Timoshenko, S., and Krieger, S.W., Theory of plates and shells, McGraw Hill Book company.

2. Theory of plates by Chandra Shekhara, K, Universities Press Itd

3. Szilard, R., Theory and Analysis of Plates, Prentice Hall Inc. 4. N.K.Bairagi, Plate analysis, Khanna
Publishers, Delhi, 1986.
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