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PART A (2x20 = 40 marks) (Answer in the order)
1. What is slenderness ratio or buckling factor?

2. What is radius of gyration?

3. What is the difference between column and strut.

4. What is the middle third rule?

5. Explain type of failures take place in a short column and a long column?
6. What are the factors affect the column strength?

7. Differentiate short and long column

8. What are the limitations of the Euler’s formula?

9. Define Effective length of the column and Give the ratios of equivalent length and actual length of columns with various end conditions.
10. What are the uses of south well plot?

11. What is a Rankine constant? What is the approximate value of Rankine constant for cast iron column?
12. Define safe load and factor of safety.

13. Comment on stress distribution in a thin cylinder and a thick cylinder?

14. Define radial and hoop stresses?

15. What are the different methods reducing hoop stress?

16. What do you mean by thick compound cylinders?

17. What do you mean by Lame’s equations?

18. What are the principal stresses?

19. List out different theories of failure.
20. Define volumetric strain

PART B (60 marks) – Each 10 marks (Answer in the order)
Follow the procedure to compute the given data:

i. Call your last digit of your roll No. (if your roll No. is M07CE68, then take X=68) as X.

ii. D1 = (X+250) mm ; D2 = (X+150) mm ; p2 = (X+50) N/mm2 
iii. P1=(150+X) kN ; 

iv. L1 = 4+ (X/20) m

1. Explain how Rankine-Gordon formula is used to calculate the strength in short, intermediate and long columns and derive the same.
2. Determine the external diameter and internal diameter of a hollow circular cast iron column, which carries a load of  P1 kN. The length of the column is L1 metre. The internal diameter is to be 0.5 of outer diameter. Use Rankine’s formula with fc=560 N/mm2 and a = 1/1600. Take a factor of safety as 4. One end is fixed and other end is free.

3. Determine the crippling load for a T section of dimensions 10cmx10x2cm and length of L1 m when it is used as a strut with both ends hinged. Take young’s modulus E = 2.0x105 N/mm2.

4. Find the thickness of metal necessary for a cylindrical shell of internal diameter D2 mm to withstand an internal pressure of  p2 N/mm2. The maximum hoop stress in the section is not to exceed 150 N/mm2.

5. A compound cylinder is made by shrinking a cylinder of external diameter D1 mm and internal diameter 160mm over another cylinder of external diameter 160mm and internal diameter of 120mm. The radial pressure at the junction after shrinking is 8 N/mm2. Find the final stresses setup across the section, when the compound cylinder is subjected to an internal fluid pressure of 60N/mm2.

6. Determine the principal stresses and principal directions for the following 3D-stress field. 
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