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REGULATIONS 2008
FOURTH SEMESTER

CE 43 - STRENGTH OF MATERIALS
CIVIL ENGINEERING

Time: Three Hours Maximum: 100 marks

10.

ANSWER ALL QUESTIONS
PART-A (10%2=20 marks)

Define the term “modulus of resilience”.

Write down the formula for the strain energy stored in a
body due to shear stress.

Mention any two advantages of a fixed beam over a
simply supported beam.

What is the clapeyron’s theorem of three moments?
What is the equivalent length of a column?

Define slenderness ratio.

Define the terms principal stresses and principal strain.
State distortion energy of theory for failure.

Write down the conditions of a simple bending.

What is the moment of resistance?
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11, (a) Determine the vertical and the horizontal (16)
deflection at the free end of the bent shown in
fig.1. Assume uniform flexuraj rigidity EI
throughout.
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fig.1
Or

() A steel truss of span 15m is loaded as shown in (16)
fig.2. The cross sectional area of each member
is such that ig subjected to g stress of
100N/mm2, Find the vertical deflection of the
joint C. Take E = 200KN/mm?,
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(a) Analyze the continuous beam ABCD shown in (16)
fig.3. if support C sinks by 5mm. Given
E=15N/mm?, I=5X10¢ mm1.

Or

(b) Analyze the continuous beam ABC shown in (16)
fig.4. Using three moment equation and draw
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[image: image4.png]the bending moment diagram. Flexural
rigidity EI is constant throughout.
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13. (a) Determine the ratio of buckling strengths of (16)
two columns one hollow and the other solid.
Both are made of the same material and have
the same length, cross sectional area and end
conditions. The internal diameter of the hollow
column is half of its external diameter.

Or

(b) A hollow C.I column whose outside diameter is (16)

200mm has a thickness of 20mm. It is 4.5m
long and is fixed at both ends. Calculate the
safe load by Rankine’s formula using a factor
of safety of 4. Calculate the slenderness ratio
and the ratio of Euler’s and Rankine’s critical
loads. Take o. = 550N/mm?, a=1/1600 in
Rankine’s formula and E=9.4x104¥/mm?,

14. (a) A cylindrical shell made of mild steel plate and (16)
1.2m diameter is to be subjected to an internal
pressure of 1.5MN/mm?. If the material yields
at 200 MN/m?, calculate the thickness of the
plate on the basis of the following theories,
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assuming a factor of safety as 3 in each case:
(1) Maximum principal stress theory.

(i) Maximum shear stress theory and

(iii) Maximum shear strain energy theory.

Or

A metallic bar 250mm x 100mm x50mm is
loaded in fig.5 Find the change in volume.
Take E=2x10°N/mm? and Poisson’s ratio
=0.25. Also find the change that should be

made in the 4MN load, in order that there
should be no change in the volume of the bar.
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A rectangular beam 300mm deep is simply
supported over a span of 4 meters. Determine
the uniformly distributed load per meter which
the beam may carry, if the bending stress
should not exceed 120N/mm? ~ Take
1=8x10mm*.

Or

5

(16}

(16)

M186




[image: image6.png]() An I — Section shown in fig.6. is simply (16)
supported over a span of 12m. If the maximum
permissible bending stress is 80N/mm?, what
concentrated load can be carried at a distance
of 4m from the support?
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