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Instructions:

Attempt all questions.

Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.
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Explain
1. Stress
Modulus of Elasticity
Complementary Shear Stress
Theorem of perpendicular axis
Assumptions made in Theory of Bending
Moment of Resistance
Difference between Truss and Beam

Nk W

A mild steel bar 2m long and 16mm in diameter is subjected to an
axial tensile force of 35 kN. Find stress, strain, change in length and
final length. Take E =2 x 10° N/mm®.
A circular R. C. C. column of 250mm diameter is reinforced with 6
— steel bars of 20mm diameter. The column is carrying an axial
compressive load of 800 kN. Find stresses developed in concrete and
steel. Modular ratio (Es/Ec) = 15.

OR
A mild steel bar 2.5m long and 16mm in diameter is at 35°C
temperature. Find expansion of the bar when temperature is raised
up to 120 °C. if expansion is prevented, find stress in material; also
find force required to prevent this expansion.
a=12x10°%°C, E=2x 10°N/mm".

Draw shear force and bending moment diagram for the beam loaded
as shown in figure 1. Locate point of contraflexure, if any. Also find
maximum bending moment.

Draw shear force and bending moment diagram for the beam loaded
as shown in figure 2.

OR

Draw shear force and bending moment diagram for the beam loaded
as shown in figure 3.

Draw shear force and bending moment diagram for the beam loaded
as shown in figure 4.

Find Moment of Inertia about xx- and yy- axis for the section as
shown in figure 5.
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A cantilever beam of span 3m and 300mm x 600 mm rectangular in
cross- section carries an uniformly distributed load of 25 kN/m
through out the span. Find maximum bending stress and draw stress
distribution curve.

OR
Find Moment of Inertia about xx- and yy- axis for the section as
shown in figure 6.
A rectangular section used as a simply supported beam of span Sm.
It carries an uniformly distributed load of 30 kN/m through out the
span along with a central point load of 20 kN. Find width and depth
of the section if maximum bending stress in the beam is not to
exceed 250 N/mm®. The depth of the beam section is double the
width of the section.

Explain the equation of transverse shear stress. Also prove for

rectangular section Tyax = 1.5Tay.

Draw shear stress distribution curve for the following sections
1. Rectangular section

2. Circular section
3. T —section

4. -section

5.

Angle section

OR
Explain classification of frames with sketches.
Using any method, find forces in all members of the frame shown in
figure 7.
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