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THEORY OF STRUCTURES - II

. [7ime : 3 hours
(Maximum marks : 100)

PART — A
(Maximum marks : 10)

Marks
I Answer all questions in one or two sentences. Each question carries 2 marks.

1. Define slenderness ratio of a column.

2. Show the limit of eccentricity of a rectangular column section width B and
thickness D. ‘

3. Show the elastic curve of a fixed beam due to external loading.

4. Reproduce the equations for slope and deflection for a simply supported beam
with central point load.

5. Define distribution factor for a member in moment distribution method. 5x%x2=10)

PART — B
(Maximum marks : 30)

I  Answer any five of the following questions. Each question carries 6 marks.

1. A steel rod 5m long and 40mm diameter is used as a column, with one end
fixed and other end free. Determine the crippling load by Euler’s formula.
Take E as 200GPa.

2. A masonry dam of trapezoidal section is vertical on water face. The width of
the dam at the top is 4m and its width at the bottom is 12m. The height of the
dam is 23m and it contains water up to a height of 20m above the base.
Draw the stress distribution diagram of the dam. Take the specific weight of
the dam material is 20kN/m3 and specific weight of water is 10kN/m3.

3. Explain the following.

(a) Angle of repose (b) Weep holes (c) Active earth pressure.
4. A simply supported beam of span 6m is subjected to a uniformly distributed

load over the entire span. If the deflection at the centre of the beam is not
to exceed 4mm, compute the value of the U D load the beam can carry.

Take E =200 X% 103 N/mm? and [ =300 X 10® mm?4.
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5. Compute the maximum slope and deflection of a cantilever beam of length
‘L’ carrying a point load ‘W’ at the free end using moment area method.

6. Tllustrate the theorem of three moments and reproduce the equation.

7. Explain the following terms in moment distribution method.

(a) Stiffness factor  (b) Carryover moment  (c) Unbalanced moment (5 x6=130)

PART — C
(Maximum marks : 60)
(Answer one full question from each unit. Each full question carries 15 marks.)

Unir — I

Ml (a) Compute the Euler’s crippling load for a hollow cylindrical steel column 38 mm
external diameter and 2.5mm thick. The length of the column is 2.3m and hinged
at its both ends. Take E = 205GPa. Also determine the crippling load by Rankine’s
formula using constants. :

oc=335N/mm? and ‘a’= 7—517,-0'

(b) The truss ABC shown in figure has a span of 6 m. It is carring a load of 6 kN.
Find the forces in the members AB, AC and BC.
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IV (a) A solid rectangular column of length 4m is having a cross section of 200mm X 100mm.
If the ends of the member is hinged, find the Euler’s crippling load.

Take E = 200kN/mm?2.
(b) Compute the magnitude and nature of forces in the members of the truss shown

in figure by method of joints.
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