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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 σnn, σns, σss and σxx, σxy, σyy using the rotation matrix.

2. Determine the relation between σnn, σns and σxx, σxy, σyy using the relation between traction vector
and stress tensor.

3. Substituting the expressions Mx = −D
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in the relation Mn = n2xMx + n2yMy + 2nxnyMxy, and transforming from the xy-

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 Mn from the previous question, show that for a circular plate under axisym-

metric conditions: Mn ≡Mr = −D
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.

5. Using the expressions for the shear force per unit length Qx =
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in the relation Qn = nxQx + nyQy together with appropriate transformations between coordinate

systems, show that for a circular plate under axisymmetric conditions Qr = D
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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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