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Answer Question No.1 which is compulsory and any five from the rest. 

The figures in the right hand margin indicate marks. 
Answer all parts of a question at a place. 

  
Q1  Answer the following questions : (2 x 10) 

 a) Compare the difference between statically determinate and statically 
indeterminate structure. 

 

 b) What is unsymmetrical bending?  
 c) State the advantages of composite beam.   
 d) Explain Clapeyron’s three moment theorem used for the analysis of continuous 

beam. 
 

 e) What do you mean by equivalent length of column? Explain.  
 f) Explain the unit load method.  
 g) Write briefly the phenomenon of buckling.  
 h) DefineOctahedral Stresses and plasticity ellipse.  
 i) With an example explain about shear stress theory.   
 j) Give a brief account on the maximum normal strain failure theory.  
    

Q2 a) A beam of length L and uniform EI is simply supported at its ends. It is 
subjected uniformly distributed load of intensity q N/m. Compute the maximum 
deflection using Castigliano’s theorem. 

(5) 

 b) Explain about primary and secondary stresses in the analysis of a truss. (5) 
    

Q3 a) Discuss the use of Clampeyron’s three moment theorem. (5) 
 b) What is a composite beam? Define the flexural rigidity of the composite beam. (5) 
    

Q4 a) Derive the expression for strain Energy stored in a beam due to bending.  (5) 
 b) Determine mid-span deflection and end slopes of a simply supported beam of 

span L carrying a UDL w per unit length.  
(5) 

    
Q5 a) Explain non-destructive column testing and the South-well plot. (5) 

 b) An aluminum bolt (E = 70GPa) must withstand an axial thrust of 9.6kN and also 
a transverse shear of 4.8kN. The yield strength of the bolt material is 270 
N/mm2 and Poisson’s ratio is 0.3. Using factor of safety of 3, calculate the safe 
bolt diameter using maximum normal stress failure theory.   

(5) 

    
Q6 a) Sketch Euler’s curve and give a brief explanation of it. (5) 

 b) Differentiate between safe life and safe design. Explain about failsafe design. 
 
 

(5) 
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Q7  Showthat for a thin rectangular cross-section of depth h and width b, where h 
>>b,and a shear force acting in the direction of the cross-section depth, the 
value ofthe non-dimensional shear factor modifying the cross-sectional area in 
the ULMshearing deformation integral, γ , has the value 5/6. 

(10) 

    
Q8  Write short answer on any TWO : (5 x 2) 

 a) Truss and Frame  
 b) Von Mises shearing stresses  
 c) Composite beam.  
 d) Maximum shear stresstheory.  
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