Mechanics of Solids (MEC2112/AEC2112) 2024-25

Tutorial 3 (Unit-2)
. In a state of plane strain, the strain components associated with the = — y axes are

€ze = 800 x 1076
€y =100 x107°
Yoy = —800 x 1076

Find the strain components in a new coordinate system (z’ — y) such that 2’ is at an angle of 45°
with x.

. The tensorial strain in a body is

2 21
eJ=1]-2 1 1| x107?
11 1

in a coordinate system (z —y — z). Find the strain tensor in a new coordinate system (z’' — 3y’ — 2’)
such that 2’ is along 7 + j and ¢/ is in the direction of — + 7.

. The state of stress in a body is

2 10 5
[c]= (10 2 1| MPa.
5 1 2

Find the strain components if Young’s modulus is 1 GPa and Poison’s ratio is 0.25.

. The displacement field for a body is described by

u(z,y,z) = 0.05z+0.01ly
v(z,y,z) = 0.0lx 4+ 0.02y.
w(z,y,z) = 0.01z.

Find the stress tensor, if Young’s modulus is 1 GPa and Poison’s ratio is 0.25. [Hint: Use the relation
between E, v and A, u).

. A cube of side 1 cm is confined by rigid walls on all sides and is heated by 30°C. What would be the
stress (i.e., stress components) developed in the cube? Take v as 0.001 /°C

. If Young’s modulus is 1 GPa and Poison’s ratio is 0.25, obtain the stiffness matrix and compliance
matrix for plane stress as well as plane strain cases. [Hint: The relation between E, v and A, p may
be useful].
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