
Q1) a) A square bar ABCD of uniform cross section 30 × 30 mm dimension is
subjected to loads as shown in Figure 1. Find the total elongation of the
bar and the maximum stress in the bar. If E = 200 GPa. Length of members
AB = 500 mm, BC = 1100 mm, CD = 900 mm respectively. [7]

Figure 1
b) A reinforced cement concrete short column 700 mm × 600 mm has eight

steel bars of 25 mm diameter as reinforcement. Find the stresses in steel
and concrete and the elastic shortening of the column if Es = 210,000 N/mm2

for steel and Ec = 10,000 N/mm2 for concrete. Load on column is
3000 kN having length of column is 3 m. [8]

OR
Q2) a) The length of an aluminium bar 20 mm diameter and 500 mm long

increases to 500.22 mm when subjected to a tensile force of 3 kN. Find
the stress, strain in the bar and the value of E for aluminium. [5]
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b) A concrete column of size 400 mm × 400 mm is reinforced with six bars
of 16 mm diameter is subjected to rise in temperature by 50°C. Determine
the stresses developed in steel and concrete by assuming Ec = 13 GPa,
Es = 200 GPa and c = 5 × 10–6/°C, s = 12 × 10–6/°C. [10]

Q3) a) Draw the Shear force diagram and Bending moment diagram for a beam
ABCD as shown in figure 2. [7]

Figure 2
b) Draw the Shear force diagram (SFD) and Bending moment diagram

(BMD) for a beam ABCD as shown in figure 3. [8]

Figure 3
OR

Q4) a) Draw bending moment diagram and loading diagram from given shear
force diagram as shown in figure 4. [8]

Figure 4
b) Draw the shear force and bending moment diagram of cantilever beam

as shown in figure 5. [7]

Figure 5
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