Advanced Mechanics of Solids (ME60402) Mechanical Engineering
Spring Semester, 2020 IIT Kharagpur

Problem Sheet 3: Classical Plate Theory

In view of the COVID-19 situation, none of these problems will form part of any Assignment Sheet meant
for submission. These are meant solely for practice and learning.

1. Determine the relation between opnp, Ons, 0ss and gz, Ogy, 0yy using the rotation matrix.

2. Determine the relation between oy,,, 0,5 and 044, 04y, 0y, using the relation between traction vector
and stress tensor.
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3. Substituting the expressions M, = —D (8;5 +V8;2U)’ M, = =D <a?;} +ua;;), and M., =
82

-D(1-v) azg}y in the relation M, = nil\lch + niMy + 2nyny M,,, and transforming from the zy-
coordinate system to the ns-coordinate system, show that (you can use SymPy in a Jupyter Notebook)
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4. Using the expression for M, from the previous question, show that for a circular plate under axisym-
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metric conditions: M, = M, = —D | ——= + 2<%,
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5. Using the expressions for the shear force per unit length Q, = AT “Y and Q, = i Y
or dy ox dy
in the relation @, = n,Q,; + nyQ, together with appropriate transformations between coordinate
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systems, show that for a circular plate under axisymmetric conditions @, = D— { ( ) }

dr TE

6. Starting from the general expressions for boundary conditions obtained from the variational formula-
tion, show that the expression for the effective shear force per unit length for a circular plate under
axisymmetric conditions reduces to just the shear force per unit length.

7. For an annular plate that is simply supported at the outer periphery and which is loaded by an applied
moment at the inner periphery, write down the boundary conditions.
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