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1. The strain rosette is attached to point A on the surface of the support. The readings
from the strain gauges are: ¢, = 300y, ¢, = —150u, and ¢, = —450pu. Determine (a)
the in-plane principal strains, and (b) the maximum in-plane shear strain and (c¢) the
average normal strain associated with the maximum in-plane shear strain. Specify the
orientation of each element that has these states of strain with respect to the r-axis.”

[ (a) 3364, 11.7°;
—536y, 101.7°,
(b) 872y, —33.3°
(¢) 1004 |




9. The strain the z-direction at point A on the structural steel beam (£ = 203 GPa and

G = 76 GPa) is measured and found to be ¢,, = 100u. Determine the applied load P. ;
50 mm

What is the shear strain ., at point A? [P = 57 kN; v,y = —13.91p |

|50 mm
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8. Deduce that in the case of plane strain (zy-plane) for a body made of a material that
follows the generalized Hooke’s law, the stress component o, itself is a principal stress.




6. For a material that behaves according to the generalized Hooke's law:

(a) Considering the case of plane stress (xy-plane), derive the strain transformation
equations from the stress transformation equations.

(b) How does the strain component <., transform in part (a)?

(¢) Considering the case of plane strain (zy-plane), derive the stress transformation
equations from the strain transformation equations.

(d) How does the stress component o, transform in part (c)?
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