Tutorial 3: Stress tensor and its
transformation

APL 104 - 2022 (Solid Mechanics)

Q1. A tapered beam is clamped at one end and subjected to transverse load (along e,) at
the other end. Think of a point A on the top slanted surface of the beam. What can
you say about the state of stress at point A?

Suppose that we know 611 at t A. Can we find the components 751, 011, 721 at pt A?

Assume that traction has no components along e; at any point in the body.
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Q2. The state of stress at a point is given by {g] =12 0 2.
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What should be 017 such that there is at least one plane at that point on which the
traction vanishes? Also, find the corresponding plane normal.
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Q3. Suppose the stress matrix at a point equals [g} =10 b el.
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Determine the plane having its normal perpendicular to z-axis such that the traction
on that plane is tangential to the plane.



Q4. Consider a sphere of radius R subjected to diametrical compression as shown in the
figure. Let o,,, og9, and o4, be the normal stresses and 7,9, 79, and 74, the shear
stresses at any point in the sphere. At point P(z,y,z) on the sphere’s surface and
lying in the y — 2z plane, determine the rectangular normal stress components o,,, oy,
and o,, in terms of the spherical stress components.
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