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1. (a) The general displacement field in a body in Cartesian coordinates is given by

u=0.015 X’y +0.03

v =0.005 ¥+ 0.03xz

w = 0.003z + 0.001yz +0.005

Find the principal strains at the point (1, 0, 2)
(b) A material yields at 200MPa in uniaxial tension and a thin-walled pressure vessel is fabricated out of
this. If the radius is 1m and the thickness in 20mm ﬁndﬂlepr&ssmeatwhichthcmateﬁal fails according

to octahedral shear stress theory

R is loaded as shown below. Using Castigliano’s theorem

2. A quadrant of radius
terms of W, R and the flexural rigidity EL

deflection at the end B in

3. Find the shear centre for the thin walled square split section shown below.




4. A curved beam with a circular centre line has the trapezoidal cross-section as shown in the figure. The
beam 1is subjected to pure bending in its plane of symmetry. The face b, is the concave side of the beam.
Determine b, if b; = a =h=100 mm and the tension and compression in the extreme fibers are equal.

5. For the beam shown below determine the bending stresses at (0, 25,13) and (0,-25,-13)
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All dimensions in mm





