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DR. BABASAHEB AMBEDKAR. TECHNOLOGICAL UNIVERSITY, 
LONERE — RAIGAD — 402 103 

Winter Semester Examination — December — 2017 

Branch: M. Tech. (Structural Engineering) 	 Semester: I 

Subject with Subject Code: Theory of Elasticity & Plasticity 	 Marks: 60 
(CVSE 101) 

Date: 12/ 12 / 2017 	 Time: 3 Hrs. 

Instructions to the Students 
1. Each question carries 12 marks. 
2. Attempt any five questions of the following. 
3. Illustrate your answers with neat sketches, diagram etc., wherever necessary. 
4. If some part or parameter is noticed to be missing, you may appropriately assume it and should 

mention it clearly. 

(Marks) 

Q.1. Solve any Two of the following Three Sub-Questions. 	 (12) 

a) Describe the Saint Venant's equations of Compatibility. 	 (06) 

b) The state of stress at a point is given by 
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—20 30 10 
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Determine the magnitudes of the Principal Stresses and hence draw Mohr's Circle and Mohr's stress 

plane ,r. 	 (06) 

c) The displacement field for a body is given by u = {(x2  + y2 + 2)i + (3x + 4y2) j + (2x3  + 4z)k} x10-4  . 

What are the strain components at (2,3,4) ? Use only linear terms. 	 (06) 

Q.2. Solve any Two of the following Three Sub-Questions. 	 (12) 

a) Explain Constitutive relation for Linearly Elastic, Orthotropic material. 	 (06) 

b) A cubic element is subjected to the following state of stress: 

120 0 0 - 

[o] = 0 30 0 MPa  

0 0 —20_ 

Assuming the material to be homogeneous and isotropic, determine the Principal Shear Strains and 

the Octahedral Shear Strain if E = 200GPa and v = 0.26. 

MPa 
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c) 	Write short notes on: 
	

(06) 

1) Uniqueness Theorem 

2) Principal of Superposition 

Q.3. Solve any One of the following Two Sub-Questions. 
	 (12) 

a) A thick walled tube is subjected to an external pressure p2 . Its internal and external radii are 	(12) 

0.15 cm and 20 cm respectively, v = 0.3, E =200GPa. If the maximum shear stress is limited to 

E =200MPa , determine the value of p2  and the change in the external radius. 

b) Discuss in details, the concentrated load acting on the free surface of plate (Flemant's Problem). (12) 

Q.4. Solve any Two of the following Three Sub-Questions. 	 (12) 

a) What are the basic assumptions for the torsion of circular shafts do not hold good for non 	(06) 

circular shafts? What is warping and Saint Venant's warping function? 

b) What is membrane analogy for Torsion? Describe the experimental set up and some typical 	(06) 

contour diagrams of the deflected membrane. 

c) A thin walled box section of dimension 2a xaxt is to be compared with a solid section of 	(06) 

diameter a. Find the thickness t so that the two sections have the same maximum stress for 

the same torque. 

Q.5. Solve any Two of the following Three Sub-Questions. 	 (12) 

a) Explain maximum Shear theory of failure along with limitations and applications of the same. (06) 

b) Explain Beltrami's Energy criteria/ theory with limitations. 	 (06) 

c) Determine the diameter of a cold rolled steel shaft, 0.8 m long used to transmit 60 hp at 	(06) 

500 rpm. The shaft is simply supported at its ends in bearings. The shaft experiences bending 

owning to its own weight also. Use the factor of safety 2. The tensile yield limit is 290 MPa 

and the shear yield limit is 150 MPa. Use the maximum Shear Stress theory. 

    

    

    

 

Q.6. Solve any Two of the following Three Sub-Questions. 	 (12) 

a) Explain Stress Space and Yield Surface of Von Mises and Tresca. 	 (06) 

b) Explain Drucker Prager Yield Criteria. 	 (06) 

c) Draw and Explain simple Visco-Elastic models and Visco-Plastic models for —D Solids. 	(06) 
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