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B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.

FOURTH SEMESTER
CIVIL ENGINEERING
CE 43— STRENGTH OF MATERIALS
(REGULATIONS 2008)
Time : Three hours Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks)
1. State ﬁhe‘Maxwell's reciprocal theorems.
2. Define the term “Resilience”.
3. Mention the disadvantages of fixed beams.
4. State the Clapeyron’s theorem of three moments.
5. What is called crippling load?

6. Mention the assumptions that are made in the Euler's
column theory.

7. Define the principal planes and principal stresses.
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g. Mention the criterion for

structure.

9. Whatis called a pure bending of 8 beam?

10. Defire the term, «Moment of Resistence”-
PARTB— (% 16 =80 marks)
11, (@) Find the central deﬂect}an of the uniform bend
ABCDEFG shown in fig.1. (16)
Or
) Find the vertical deflection of‘ the joint C of the
rea of

in fig.2. The sectional &

Joaded truss shown

members are a8 follows
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Horizontal members = 3000mm?
Vertical members = 4000 mm”*
Inclined members = 5000mm?

Take E= 200 KN/mm?
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. A continuous beam ABC consists of spans AB and

BC of lengths 3m and 4m respectively the ends A
and C being simply supported. If the spans AB and
BC carry uniformly distributed loads of 50KN per
metre and 40KN per metre respectively. Determine
the support moments at A B and C. Draw the S.F
and B.M diagrams The moments of inertia for the
spans AR and BC are I and 2I respectively.

Or

(16)
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Find the fixing moments at the supports and draw
the bending moment diagram for the fixed beam

shown in fig.3, if B sinks by 10mm. Take
E= 200KN/mm?and E = 2.75x 10" mm?®. (16)

180KN

3
A=

e

Determine *the crippling load for a T-section of
dimensions 10¢mx 10cmx2em and of lengths 5m

when it is used as strut with both of its ends hinged.
Take Young's modulus E= 2.0% 10°N/mm*. (16)

Or

()] Determine the maximum and minimum hoop stress

across the section of a pipe of 400m internal
diameter and 100mm thick, when a pipe contains a
fiuid at a pressure of BN/mm?, Also sketch the radial
pressure distribution and hoop stress distribution

across the section. (16)

:
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(b)

(a)

A bolt is subjected to an axial pull of 18KN and a
transverse shear force of 9KN. Find the diameter of
the bolt by the various theories taking the elastic
limit in tension equal to 225N/mm?. Take the
poisson’s ratio = 0.25 and factor of safety =2. (16)

Or

P
A fly wheel weighing 6000N is mounted on a shaft
80mm in diameter and midway between bearings
600mm apart in which the shaft may be assumed to
be dimensionally free, If the shaft is transmitting
30KN at 360rgm,'Calmlatc the principal stresses
and the maximum shearing $tresses in the shaft at
the ends of a vertical and horizontal diameter in a
plane close to that of the fly wheel. (16)

A Timber beam 100mm wide and 200mm deep is to
be reinforced by bolting on two steel flitches each
150mm x 12.5mmin section. Calculate the moment
of resistance in the following cases

@) flitches attached symmetrically at the top and
bottom.

(ii) flitches attached symmetrically at the sides.
Allowable stress in timber is 6N/mm®. What is the

maximum stress in the steel in each case? Take
E.= 2x105N/mm?and E: = 1 x 10* N/mm?. (16)

Or
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Determine
@ Location of neutral axis
(i) Maximum and Minimum stresses

When a curved beam of trapezoidal section of bottom
width 30mm, top width 20mm and height 40mm is
subjected to pure bending moment of 600Nm. The
bottom width is towards' the centre of curvature
The radius of curvature is 50mm and beam is curved
in a plane paralle] t¢ depth. Also plot the variation
of stresses across the section. (16)





