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Assignment 1 – Introduction  

 

 

SN Questions 
1 Give advantages & disadvantages of statically indeterminate structures 
2 Differentiate statically determinate and indeterminate structures 
3 Differentiate Plane frame and Grid 
4 Give advantages of fixed beam over a simply supported beam 
5 Define Static & Kinematics indeterminacy 
6 Give equations of Static and Kinematics Indeterminacy for the following structures with meaning of each term 

used 
(i) Beam 
(ii) Plane truss 
(iii) Plane Frame 
(iv) Grid 

7 State and explain principle of superposition. 
8 Explain Maxwell’s theorem of reciprocal deflections 
9 Determine Structural indeterminacy of the structures shown in figure 
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Assignment 2 – Arches & Cables  

 

SN Questions 
1 Show that for a three hinged parabolic arch carrying a uniformly distributed load over the whole span, the 

Bending moment at any section is zero and also calculate horizontal thrust at support 
2 Write advantages of Three Hinge parabolic arch over a Simply supported beam 
3 Calculate reaction at supports and draw bending moment diagram for the three-hinge arch as shown in fig. 

 
4 A cable of horizontal span of 28 m is to be used to support six equal loads of 50 kN each at 4 m spacing. The 

central dip of the cable is limited to 2.0 m. Find the length of the cable required and its sectional area if the 
safe tensile stress is 750 N/mm2 

5 A symmetrical three hinged circular arch has a span of 16 m and a rise to the central hinge of 4 m. It carries a 
vertical load of 20 kN at 5 m from the left hand end. Find 
(a) the magnitude of the thrust at the springing, 
(b) the Reactions at the supports, 
(c) Bending moment at 8 m from the left hand hinge 
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Assignment 3 - Thin cylinder 

 

SN Questions 
1 Define 

a) Thin cylinder 
b) Thick cylinder 
c) Hoop stress 
d) Longitudinal stress 

2 Derive the expression of increase in volume for thin spherical cell subjected to internal fluid pressure. 
3 A thin cylindrical shell of internal diameter d, wall thickness t and length I, is subjected to internal pressure p. 

Derive the expression for change in volume of the cylinder 
4 A cylindrical vessel 2.5 m long and 400 mm in diameter with 8 mm thick plates is subjected to an internal 

pressure of 2.5 MPa. Calculate the change in length, change in diameter and change in volume of the vessel. 
Take E = 200 GPa and Poisson’s ratio = 0.3 for the vessel material. Also calculate maximum shear stress. 

5 A thin cylindrical shell of internal diameter 1200mm, wall thickness 12mm and length 3000 mm, is subjected to 
internal pressure 1.5 N/mm2.Find the circumferential and longitudinal strains developed and hence find the 
increase in capacity of the shell. 

6 A thin seamless spherical shell of 1.5m dia. Is 8mm thick. It is filled with a liquid, so that the internal pressure is 
1.5 N/mm2. Determine the increase in diameter & capacity of the shell. Take E = 200 GPa & Poisson’s ratio=0.3 
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Assignment 4 -  Strain Energy  
 

SN Questions 
1 Define strain energy, proof resilience and modulus of resilience, Resilience 
2 Derive formula for strain energy due to ____________ 

1) Sudden Loading 2) Impact 3) Bending 4) Torsion 5) Shear Loading 
3 Derive an expression for strain energy stored in a body for any loading condition 
4 A steel bar of 100 cm long and rectangular in section 50 mm x 100 mm is subjected to an axial load of 1.5 kN. 

Find the maximum stress if, 
(a) the load is applied gradually. 
(b) the load is applied suddenly 
(c )the load is applied after falling through a height of 10 cm. 
What are the strain energies in each of the above case? Take E= 2 x 105 N/mm2 

5 A 1.8m long rod of 30mm2 cross sectional area is hanged vertically. It receives a sliding collar of 150N weight 
and a stopper at bottom end. The collar is allowed to fall on stopper through 250mm height. Determine the 
instantaneous stress induced in the rod and corresponding elongation. Also determine the strain energy stored 
in the rod. Take E=2x105 N/mm2 

6 An unknown weight falls through 100 mm on a collar rigidly attached to the lower end of a vertical bar, 3 m 
long and 3 cm in diameter. If the maximum instantaneous extension is known to be 3.5 mm, what is the 
corresponding stress and the value of unknown weight? Take E = 2 x 105 N/mm2 

7 A 1.5m long wire of 30 mm2 cross sectional area is hanged vertically. It receives a sliding collar of 200 N weight 
and stopper at the bottom end. The collar is allowed to fall on stopper through 250 mm height. Determine the 
instantaneous stress induced in the wire, corresponding elongation and the strain energy stored in the wire. 
Take modulus of elasticity of wire 2x105 N/mm2. 

8 A vertical steel rod of 1.25 m long is rigidly secured at its upper end and a weight of 1000 N is allowed to slide 
freely on the rod through a distance of 50 mm on the stop at the lower end. The upper 750 mm length of the 
rod has a diameter of 28 mm while the lower 500 mm length is 15 mm diameter. Calculate the maximum 
instantaneous stress and elongation of the rod and strain energy at maximum elongation. E= 200 GN/mm2 

9 It is found that a bar 36mm in diameter stretches 2.1 mm under a gradually applied load of 120 kN. If a weight 
of 1500N is dropped on to a collar at the lower end of this bar, through a height of 60mm before commencing 
to stretch the bar, calculate the maximum instantaneous stress and elongation produced in the bar. E=210 
kN/mm2 

10 Determine the strain energy of a cantilever beam of span 3m having size 30mm width and 70mm depth (a) 
when 2kN concentrated load is placed at free end, (b) when a UDL of 2 kN/m is applied over entire span. Take 
E=2x105 N/mm2. 

11 Determine the strain energy stored in a truss loaded as shown in figure. Take E = 200 GPa and area of all 
members of truss is 400 mm2 
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