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B.E./B.TECH. DEGREE EXAMINATIONS, MAY/JUNE—2011
REGULATIONS 2007
FOURTH SEMESTER

CE 1252 - STRENGTH OF MATERIALS

CIVIL ENGINEERING

Time: Three Hours Maximum:100 marks

ANSWER ALL QUESTION
PART—A (10x2=20)

1. Define degree of redundancy.
2. State in which cases, Castiglione’s theorem can be used.
3. State the degree of indeterminacy in propped cantilever.

4. State the methods available for analyzing statically
indeterminate structures.

5.  State the Limi',tatiuns‘pf Euler's formula

6. Write the expr’ession,for crippling load when the both
ends of the column avé hinged.

7. State the principal theories of failure.
8.  Explain Mohr's Theory
9.  Define stress — concentration factor.

10. Define the term Fatigue.
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PART—B (5x16=80)

State and prove the expression for
Castiglione’s first theorem.

Or

A simply supported beam of span L is carrying
a concentrated load W at the centre and a
uniformly distributed load of intensity of w per
unit length. Show that Maxwell's reciprocal
theorem holds good at the centre of the beam.

A fixed beam AB of length 6m carries two
point loads of 30 kN each at a distance of 2m
from the both ends. Determine the fixed end
moments and draw the B.M diagram.

Or

A continuous beam ABCD of length 15m rests
on four supports covering 3 equal spans and
carries a uniformly distributed load of
1.5 kN/m length .Calculate the moments and
reactions at the supports. Draw The S.F.D and
BM.D.

A rolled steel joist ISMB 300 is to be used a

column of 3 meters length with both ends

fixed. Find the safe axial load on the column,

Take factor of safety 3, f. = 320 N/mm?
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Properties of the column section.

Area = 5626 mm?, Ixx = 8.603 x 107 mm* Iyy
=4.539 x 10" mm*

Or

A column of circular section has 150 mm dia
and 3m length. Both ends of the column are
fixed. The column carries a load of 100 KN at
an eccentricity of 15 mm from the
geometrical axis of the column. Find the
maximum compressive stress in the column
section. Find also the maximum permissible
eccentricity to avoid tension in the column
section. E =1 x 10° N/mm?

In a steel member, at a point the major
principal stress is 180 MN/m? and the minor
principal stresses is compressive. If the tensile
yield point of the steel is 225 MN/m?, find the
value of the minor principal stress at which
yielding will commence, according to each of
the following criteria of failure.

i. Maximum shearing stress

ii. Maximum total strain energy

iii. Maximum shear strain energy

Take Poisson’s ratio = 0.26

Or
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N/mm?, 40 N/'mm? and - 30 N/'mm?, calculate:

i. Total strain energy
ii. Velumetric strain energy
iii. Shear strain energy and

iv. Factor of safety on the total strain energy
criterion if the material yield at 100 N/mm?

Take E = 200 x 10* N/mm? and Poisson ratio
=0.28

15. (a) A curved bar is formed of a tube of 120 mm (16)
outside diameter and 7.5 mm thickness. The
centre line of this is a circular arc of radius
225 mm. The bending moment of 3 kNm
tending to increase curvature of the bar is
applied. Calculate the maximum tensile and
compressive stresses set up in the bar.

Or

(b} Derive the stresses in curved bars using (16)
Winkler — Bach Theory.




