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REGULATIONS 2007
FOURTH SEMESTER
CE 1252 - STRENGTH OF MATERIALS
CIVIL ENGINEERING
me: Three Hours - Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

Define Principle of Virtual Work Done.
State Castigliano’s 11 Theorem.,

Draw the Shear Force and Bending Moment diagrams for
a fixed beam carrying an eccentric loading.

What are the advantages and disadvantages of fixed beam
over a simply supported beam?

Define least moment of inertia and Slenderness ratio.
What are the limitations of Euler’s formula?

Define the term obliquity.

Define principle plane and principle stress.

Define Fatigue.

How would you find the bending stress in unsymmetrical
section?
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PART-B (5x16=80 marks)

A right angled bent of constant cross — section  (
fixed at the base A and free at C. The vertical
member AB is 4m long and the horizontal
member BC is 1m in length, joint being rigid.
Calculate the rotation, herizontal and vertical
deflection of C when a vertical load of 3 Ton is
suspended at C. The section has 1=10,000cm*
and E=2000t/cm?. Use Castigliano’s Theorem.

Or

@) State and explain Betti's and Maxwell's
law of Reciprocal Deflection Theorem.

() A horizontal beam AB 100cm long is
fixed at A and unsupported at B. The
beam is connected at centre point C by a
vertical string of length 100cm and area
of 2¢m? Find the tension in the string
when a vertical load of 1000N is placed
at B. Assume elasticity of this and that of
the beam as 2 x 10¢ N/mm? and [ for
beam as 1000cm*.

What is the Clayperon's theorem of three
moments? Derive the expression for
clayperon’s theorem of three moments. Also
how will you apply Clayperon’s theorem of
three moments to a continuous beam with
fixed supports?

Or




[image: image3.png]13.

(b)

(=)

b)

)

(i)

[&)]

(i)

®

A fixed beam of length 20m, carries a
UDL of 8kN/m on the left hand half
together with a 120kN load at 15m from
the left hand end. Find the end reactions
and fixing moments and magnitude and
the position of maximum deflection. Take
E = 2x10%N/m? and I=4 x 105mm¢,

Prove that the deflection at the centre of
fixed beam is one-fourth the deflections
of a simply supported beam of the same
length, when it cariies a point load W at
the centre.

Derive the Euler's crippling load for
different ond conditions

(a) Column with one end free and
other fixed

(h) Both ends hinged.

A hollow cast iron column with fixed
ends supported an axial load of 1IMN. If
its external diameter is 25cm and length
is 450cm, deduce the internal diameter of
the column using Rankine’s formula
assuming a working stress of 100N/mm?
and the value of constant for cast iron as
0.0001563,

Or

Derive the maximum bending moment
and maximum compressive stress for
Column carrying eccentric loading and
also explain laterally loaded column.
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A hollow cast iron column hinged at both
ends is 4m long. Its external diameter is
20cm and internal diameter 15cm. Find
the maximum load it carry if factor of
safety is 4. Use Rankine's formula.

Derive the expression for volumetric
strain of a rectangular bar subjected to
three forces which are mutually
perpendicular.

A rectangular block of material is
subjected to a tensile stress of 100N/mm*
on one plane and a tensile stress of
70N/mm? on the other face. Find the
direction of principal plane, magnitude of
principal stress and magnitude of
greatest shear stress.

Or

The load on a bolt consist of an axial pull of
S0UON together with a transverse shear of
3000N. Fstimate the diameter of the bolt
requircd to

@
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Maximum prineipal stress theory.
Maximum shear stress theory
Strain energy theory

Shear strain energy theory.

Elastic limit in simple tension is 270N/mm and
factor of safety of 3 is to be applied. Poisson’s
ratio=0.3
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symmetrical bending of beams with neat
sketch.

Or

() () Explain the bending of curved beam with (8)
the winkler bach theory.

Gi) A curved beam of rectangular cross (8)
section initially unstressed is subjected
to bending moment of 1500Nm which
tends to straighten the bar. The section
is 4cm wide and 5¢m deep in the plan of
bending and the mean radius of
curvature is 10cm. Find the position of
neutral axis and the magnitude of the
greatest bending stresses and draw a
diagram to show approximately how the
stress varies across the section.
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