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REGULATIONS 2008
FOURTH SEMESTER

CE 43 - STRENGTH OF MATERIALS
CIVIL ENGINEERING

Time: Three Hours Maximum: 100 marks

ANSWER ALL QUESTIONS
PART-A (10x2=20 ma}'ks)

1. State the princlpie of virtual work for deformable bodies.
2. Write down the Maswell's theorem of reciprocal
deflection. ;
What ig meant.by é continuous beam?
I What is the use of propping the beam?
5. Writ(;vm Squatiofi of straight line formula for finding the
crippling load.
6. What is meant by end conditions of a beam?
7. What do you understand the term “Theories of failure™?
8. State the Saint Venant Strain Theory.,
9. Write down the expression for Winkler- Bach formula,
10. Write an expression for resultant stress In a curved
. member subjected to direct stress and bending stress.
.
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PART—B (5x16=80 marks}

Determine the vertical deflection at the free (16)
end and rotation at A in the over hanging
beam shown in fig.1. Assume constant EI. Use
castigliano’s method.
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Determine the horizontal displacement and (16)
rotation at roller support in the frame shown

in fig.2. Flexural rigidity EI is constant N
throughout. J
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13.

(a) Determine the reaction components in the (16)
propped cantilever shown in fig.3 EI is
constant throughout.

fig.3
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(b) Determine the reaction components in the (16)
beam shown in fig.4. Assume flaxural rigidity
to be the same throughout.
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(a) A simply supported beam of length 4m is (16)
subjected to a uniformly distributed load of
80KN/m over the whole span and deflects
15mm at the centre. Determine the crippling
loads when this beam is used as column with
the following condition?

(i)  One end fixed and other end hinged.

(i) Both the ends pin jointed.
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Or

A hollow cylindrical cast iron column is 4m
Jong with both ends fixed. Determine the
maximum diameter of the column if it has to
carry in a safe load of 250KN with a factor of
safety of 5. Take the internal diameter as 0.8
times the external diameéter.

At a section of mild steel shaft, the max.
torque is 8437.5Nm and maximum bending
moment is 5062.5Nm. The diameter of the
shaft is 90mm and the stress at the elastic
limit in the simple tension for the material of
the shaft is 220N/mm? Determine whether the
failure of the material will occur or not
according t6 maximum shear stress theory. If
not, then ﬁn\d the factor of safety.

Or

At a point within a body subjected to two
mutually perpendicular directions, the stresses
are 80N/mm? tensile and 40N/mm? tensile.
Each of the above stresses is accompanied by a
shear stress and resultant stress on an oblique
plane inclined at an angle of 45° with the axis
of minor tensile stress.

Calculate the maximum stress induced in a
cast iron pipe of external diameter 20mm and
the length 4 metre when the pipe is supported
at its ends and carries a point load of 80KN at
its centre.
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[image: image5.png]® A beam is simply supported and carries a (16)
uniformly distributed load of 40KN/m run over
the whole span. The section of the beam is
rectangular having depth as 50mm. If the
maximum stress in the material of the beam is
120N/mm? and moment of inertia of the
section is 7x10°mm¢, find the span of the beam.
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