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B. Tech. 3rd Semester Civil Engg. F-Scheme

Examination, December-2014
STRUCTURALANALYSIS-I
Paper—-CE-201-F

Time allowed : 3 hours | [ Maximum marks : 100
Note: ®  Question No. I is compulsory.
®  Fachquestion carries equal mark (20 marks).
®  Students have to attempt five questions in total
at least one question from each section.
Assume suitable data.
1. (i) A hollow steel column has an external diameter

(i1)

(iii)

@(iv)
v)

of 250 mm and an internal diameter of 200 mm.
Find the safe axial compressive load for the
column if the safe compressive stress is
120 N/mm?.

A cast iron cantilever of length 1.50 meter fails
when a load of 1920N is applied at the free end.
Determine the stress at failure if the section of
the cantilever is 40 mm x 60 mm.

A mild steel tube 4m long, 30 mm internal
diameter and 4 mm thick is used as a strut with
both end hinged. Find the collapsing load. Take
E =2.1 x 10° N/mm”.

Poisson's ratio

Principal of virtual work 4x5=20
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Section-A

A bar of 40 mm diameter is subjected to a pull
of 80 kN. The measured extension on a gauge
length of 300 mm is 0.08 mm and the change in
diameter is 0.0043 mm. Calculate the Poisson's
ratio and the values of the three moduli. 10

Define Mohr's circle. Calculate principal
stresses and strains for two unequal unlike
principal stresses with the help Mohr's circle
method. 10

A mild steel rod of 20mm diameter and 300 mm
long is enclosed centrally inside a hollow
copper tube of external diameter 30 mm and
internal diameter 25mm. The ends of the rod and
tube are brazed together, and the composite bar
is subjected to an axial pull of 50 kN. 10

The pfincipal stresses at a point subjected to two
dimensional stresses are 56 N/mm? and
40 N/mm?’ tensile. Find the plane on which the
resultant stresses has maximum obliquity and
magnitude of the obliquity. Find also the
resultant stress. 10

Section-B

A timber beam of rectangular section is to
support a load of 20 kN over a span of 4m. If
the depth of the section is to be twice the
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breadth, and the stress in the timber is not to
exceed 60 N/mm?, find the dimensions of the
Cross section.

How would you modify the cross section of the
beam if on it were a concentrated load placed at
the centre with the same ratio of breadth to
depth ? 10
Prove that in case of rectangular cross section,
the maximum shear stress at the N.A. is 50%
more than the mean value. 10

What is the theory of simple bending ? Write
the assumption in the Simple Theory of Bending.

10
A hollow steel shaft 5m long is to transmit 160
kW of power at 120 r.p.m. The total angle of
twist is not to exceed 2° in this length and the
allowable shear stress is 50 N/mm?.

Determine the inside and outside diameters of
the shaft, taking N = 0.8 x 10° N/mm?. 10

Section-C

What is Euler's theory ? Write down the
limitation of Euler's Formula. 10
Calculate Euler's critical stresses for a series of
columns having slenderness ration of 50, 100,
150, 200 and 250 when both ends are hinged.
Take E =2 x 10° N/mm?. 10
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Derive the expression for the 'Secant Formula'
with neat sketch. 10

Compare the ratio of the strength of a solid steel
column to that of a hollow of the same cross
sectional area. The internal diameter of the
hollow column is % of the external diameter.
Both the columns have the same length and pre
pinned at the ends.

Section-D

Calculate the value of shear force and bending
moment for the overhanging beam. Also draw
the SFD and BMD. 15
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Explain Maxwell's Law of Reciprocal Theorem.
5

Using conjugate beam method, determine the
deflection at the free end of the beam. Take

E =200 x 10° kN/m?, =2 x 10~ m*. 10
150 kN
30 kN/m l
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State and prove Moment Area Theorem. 10



