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    Max Marks: 80
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---

1.
A simply supported beam loaded uniformly is propped to its original level at the centre by a rigid prop. Calculate the load carried buy the prop and each of the supports.
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2.
A continous beam, ABC is fixed horizontally at C and is supported at A and B. AB = 3 m , BC = 5 m. The loading on AB consists of a vertical concentrated load of 40 kN at 1 m from B and loading on BC is a vertical concentrated load of 100 kN a 1 m from B. Give the dimensioned sketches of shear force and bending moment for the beam. Use Clapeyron’s theorem.

3.
A single riveted  double cover butt joint, in a structure is used for connecting two plates 12 mm thick. The diameter of the rivet is 24 mm. The permissible stresses are 130 N/mm2 in tension, 110 N/mm2 in single shear and 200 N/mm2 in double shear and in bearing. Calculate the necessary pitch and efficiency of the joint.

4.
Find the forces in each of the four springs, using the principal of virtual work.
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5.
a) State Castigliano’s theorems and Principal of virtual work.


b) Principal State Maxwell’s Reciprocal Theorem and law of superposition.

6.
What is a stress concentration how does it effect the strength of a structure find the stress concentration factors for the structural members with different types of cuts and notches.
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7.
What are the different types of the welding and the types of the joints? Discuss the advantage and the disadvantages of the welded joints with examples.

8.
A composite beam consists of a timber section 18 cm wide and 40 cm deep. Two steel plates 18 cm long and 3 cm thick are fixed at the top and bottom of the timber section. The composite beam is simply supported over a span of 8 meters and subjected to a point load of 10 tonnes at the middle of the beam. Determine the deflection of the beam under the load. Take E for steel and timber as 2.0 X 106 kg/cm2 and as 0.1 X 106 kg/cm2 respectively.
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1.
A composite beam consists of a timber section 20 cm wide and 30 cm deep. Two steel plates 20cm long and 2.5cm thick are fixed at the top and bottom of the timber section. The composite beam is simply supported over a span of 10 meters and subjected to a point load of 12 tonnes at the middle of the beam. Determine the deflection of the beam under the load. Take E for steel and timber as 2.0 X 106 kg/cm2 and as 0.1 X 106 kg/cm2 respectively.

2.
A double cover double riveted butt joint is made to connect two plates 20 mm thick. The diameter of the rivets is 25 mm and the pitch is 100 mm. The safe stresses are 120 N/mm2 in tension, 100 N/mm2 in shear and 150 N/mm2 in bearing. Calculate the pull per pitch length, which the joint can take and hence work out the efficiency of the joint.

3.
Determine the deflection due to shear and bending of a uniform simply supported beam of length L with a symmetrical rectangular cross section of moment of inertia I and area A , with a concentrated load P at the center , also determine the rotation of the end due to bending only.

4.
Define fatigue stress. Endurance strength and stress concentration give practical examples of the fatigue failure and discuss the factors affecting the fatigue strength.

5.
Write short notes on the following


a)
Fracture toughness

b)
Good man’s line

c)
South well plot

6.
Discuss various types of the bolted joints. Compare the bolted joints with riveted joints and the welded joints.
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7.
Find the forces in each of the four springs, using the principal of virtual work.
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8.
A rectangular section (b X d) cantilever of length 1 carries uniformly distributed load spread from the free end to the mid section of the cantilever. Find the deflection due to shear at the free end with the help of Castigliano’s theorem.
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1.
A 100mm X 100mm plate is to be welded to another plate 150mm X 10mm by fillet weld of 6 mm size on three sides as shown in the figure. Determine the necessary overlap of the plate. Take allowable stress as 142 N/mm2.
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2.
The state of stress at the most critical point of a structure is
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The material yieldstress is 25000 N/cm2. Calculate the margin of safety based on (a)  Distortion Energy theory (b) maximum stress theory (c) maximum normal stress theory.

3.
A simply supported beam loaded uniformly is propped to its original level at the center by a rigid prop. Calculate the load carried buy the prop and each of the supports.
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4.
a) What is a conjugate beam, discuss its utilities.

b) Describe moment distribution method.

5.
What is endurance limit, endurance strength? How it can be increased. Find the methods to estimate the endurance strength of a structure.
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6.
Write short notes on the following


a)
Good man’s line

b)
Three moment equation

c)
Bolts with initial stresses

d)
Principal of virtual work

7.
A simply supported beam of span 10m is carrying a pint load of 10 kN at a distance of 6m from the left end. If E = 200 GN/m2 and I = 1000 X 106 mm4 , determine: slope at the left end, deflection under the load and maximum deflection of the beam.

8.
What are the ways by which a riveted joint can fail? Find the strength and efficiency of the riveted joint in every case.
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1.
A beam AB of length L with center C is loaded with a uniformly distributed load w /unit length for a length a from C to A. Prove that the defelction at C is yC = wa(L3 – 2La2+a3)/48EI.

2.
An equal angle section 65 mm X 65 mm X 10 mm carrying a load of 160 kN along the centroidal axis is connected to a gusset plate with 7.5 mm thick weld. Find the necessary lengths of the welds if the working stress in the weds is102.5 N/mm2. Take c.g. of the angle section as 19.7 cm from one of the edges.

3.
Determine the force in a cable(length of the cable a) supporting the end of a cantilever of length L carrying a uniform load of w per unit length.
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4.       What is endurance strength discuss the effect of surface condition on the endurance  

           strength.

5.
Write short notes on the following


a)
Fracture toughness


b)
Moment distribution method.


c)
South well plot


d)
Good man’s line.

6.
A rectangular section (b X d ) cantilever of length 1 carries uniformly distributed load spread from the free end to the mid section of the cantilever. Find the deflection due to shear at the free end with the help of Castigliano’s theorem.
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7.
The state of stress at the most critical point of a structure is 
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The material yield stress is 25000 N/cm2. Calculate the margin of safety based on (a)  Distortion Energy theory  (b) maximum stress theory (c) maximum normal stress theory.

8.
A bar of rectangular cross section, fixed at one end is subjected to a vertical load at its edge and in the center length wise. Discuss the stress produced in the bar.
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