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CE 1302 - STRUCTURAL ANALYSIS - CLASSICAL
METHODS

CIVIL ENGINEERING
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

1. Difference between Determinate and indeterminate
structures.

2. Write the steps involved in analysis of deflection for pin
jointed frames.

/ 3. State Muller Breslau principle.

4. A single load of 100kN rolls along a girder of 20m span.
Draw the diagrams of maximum bending moment and
shear force.

5.  State Castigliano’s theorem.
6. - What is hinges?

7. What is the relationship between slope, deflection,
bending moment and shear force.

8. What are the reasons for a portal frame to sway?

Determine the fixed end moment for a beam with UDL
and a point load at 1/3 distance form left end of the
support.




[image: image2.png]Write the slope and deflection for cantilever with UDL
throughout, for moment at free end and for point load at
free end.

PART—B (5x16=80 marks)

(@) A simply supported beam of span 8m is (16)
subjected to a concentrated load of 100kN at
3m from left support. Find the deflection under
the load point. Take £=200x10%kN/m? and
1=14.0x106m?*. Use the method of virtual work.

Or
() Determine the horizontal displacement at (16)
support D of the frame shown in fig.L.

E=200x10¢ kN/m? and 1=300x10%m*. Use
principle of virtual work,
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(@) A train of 5 wheel loads crosses a simply (16}
supported beam of span 22.6m. Using
influence lines calculate the maximum positive
and negative shear forces at mid span and a
absolute bending moment anywhere in the
_span.
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Or

Using Muller Breslau’ principle, draw the (16)

influence line for bending moment and shear
force at the midpoint I of span of the
continuous beam ABC. Determine the
influence line ordinates at suitable intervals
and plot them.
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A two hinged arch of span 1 and rises T
carries a uniformly distributed load of w/meter
run over the left hand half of the span. The
moment of inertia of the arch rib varies as the
secant of the slope of the rib axis. Obtain the
expression for the horizontal thrust and
calculate the horizontal thrust and bending
moment at quarter span point on the right half
of the span if L=20m, y=4m and w=20kN/m.

Or

A fixed arch fixed at both ends has a span of

42m and a central arise of 8.5m. It is subjected

to concentrated loads of 75kN and 100kN at
3

(16)

(16)
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8m and 16m respectively form the left end. The
moment of inertia of the arch rib varies as the
secant of the inclination of the rib axis.
Analyse the arch and find the bending
moments at either support and at the crown,

Analyse the continuous beam by slope (16)
deflection method. The support B and C sinks
10mm and 5mm respectively and the support
rotates through an anticlockwise angle of 0.1
radians. E=2x10°N/mm? and [=4x10mm?*,
Sketch the bending moment diagram.
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Or

Analyse the frame shown in fig.3 by slope (16)
deflection method and draw the bending
moment diagram.
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frame by moment (16)
distribution method and sketch the BMD and

(b) Analyse the continuous beam supported by (16)
columns and loaded as shown by moment
Bending

distribution method. Draw

Moment and Shear Force.
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