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Introduction. Stress and strain: stress at a point, Cauchy stress tensor, analysis of deformation
and definition of strain components, principal stresses and strains, stress and strain invariants,
Mobhr's circle representation. Constitutive relations. Material properties for isotropic materials
and their relations. Theories of failures for isotropic materials. Shear Force and Bending
Moment diagrams. Axially loaded members. Torsion of circular shafts. Stresses due to
bending: pure Bending, transverse shear. Combined stresses due to bending, torsion and
axially loading. Deflections due to bending. Strain energy due to axial, torsion, bending and
transverse shear. Castigliano's theorems. Thin cylinders and spherical vessels. Introduction to
buckling of columns.
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