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Syllabus:

5.1 Introduction to direct and eccentric loads, Eccentricity about one
principal axis, nature of stresses.

5.2 Maximum and minimum stresses, resultant stress distribution
diagram. Condition for 'No tension' condition(Problems on Column
subjected to Eccentric load about one axis only.)

5.3 Limit of eccentricity, core of section for circular cross sections, middle
third rule for rectangular section.

5.4 Introduction to compression members, effective length, radius of
gyration, slenderness ratio, type of end conditions for columns.

5.5 Buckling (or Crippling) load for columns by Euler's Formula &
Rankine's Formula with meaning of each term in it.(No numericals.)
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Question Bank
State the condition of no tension at the base of column.
Define Slenderness ratio and Limit of eccentricity

(T T
A,
Bl

o

3. State Euler’s formula and Rankine’s formula giving meaning of symbols used

in it. State the effective length of column for various end conditions.

4. State the middle third rule.
5. State the Rankin’s formula with meaning of each term used in it
6. Explain core of section for rectangular section |
7. A solid circular column of diameter 150 mm carries a vertical load of 50 kN [
at outer edge of the column. Calculate 6 max and 6 min. '
8. Draw a neat sketch to show core of rectangular section of (B x D)
dimensions.
9. Determine the limit of eccentricity for a hollow circular section having D =
300 mm and d =100 mm also draw stress distribution diagram.
10. A rectangular column is 200mm and 100mm thick is subjected to a load of
180 kN at eccentricity of 100mm in plane bisecting the thickness. Draw the
combined stress distribution diagram showing their values
11. A rectangular column 150 mm wide and 100 mm thick carries a load of 150
kN at an eccentricity of 50 mm in the plane bisecting the thickness. Find
maximum and minimum intensities of stress in the section
12. A solid circular column of diameter 150 mm carries a vertical load of 50 kN
at outer edge of the column. Calculate 6 max and & min
13. A C.1. hollow circular column has external diameter of 250 mm and internal
diameter of 200 mm. It is subjected to a vertical load of 20 kN at a distance
of 400 mm from the vertical axis of the column. Calculate the maximum and
minimum stress of the base of column.
14. A rectangular pier 750 mm x 1000 mm is subjected to a compressive load of
500 kN with an eccentricity of 250 mm along the axis bisecting 1000 mm
side. Determine the resultant stresses at the base cross section of the pier.
Also draw resultant stress distribution diagram showing all stresses
15. A hollow circular section of 250mm as external diameter and 25mm
thickness is 4m long and used as a column. One end of the column is fixed
and other end is hinged. Calculate the safe load the column can carry. Use
Euler's formula, Take E = 2x105N/mm?2, Factory of safety = 2.5
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