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10.

11.

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Draw the influence line diagram (ILD) for reaction at left support of a simply
supported beam.

What is the condition at which maximum absolute bending moment occurs in
the simply supported beam when an udl of length more than span of the beam
move on 1it. | '

Define the principle of virtual work.

What 1s the use of Williot diagram?

What are the types of Arches?

What 1s the effect of temperature on Arches?

What 1s meant by Fixed End Moment?

Write an equation of scope and deflection for a joint.
What is meant by carry over moment?

Detfine relative stifftness and distribution factor.
PART B — (5 x 16 = 80 marks)

(a) A simply supported beam of 15 m span 1s subjected to an u.d.l of 5§ kN/m
(self weight) and an u.d.l. of 12 kN/m (live load) acting for 6 m length
travelling from right to left. Draw the ILD for shear force and bending
moment at a section 10 m from the right end. Use these diagrams to
determine the maximum shear force and bending moment at this section.

Or



(b) The Warren girder of 25 m span is made of 5 panels of 5 m each. The
diagonals are inclined at 60° to the horizontal. Draw the influence line
diagram for force in upper cord member in the second panel from left.
Hence evaluate the forces in it when there is a load of 60 kN at each

lower joint. _ | (16)

12. (a) Determine the vertical displacement of joint A of the steel truss shown in
Fig. 12 (a). The member BE is subjected to an increase 1n temperature of
70°C. Take the coefficient of linear expansion as 0.0012 per°C and

E =92%x10° N/mm?2. The cross sectional area of each member 1s 1250 mm?2.

(16)
/'

Fig. 12 (a)
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Or

(b) Using the method of virtual work, determine the vertical displacemenf of
point B of the beam shown in Fig. 12 (b). Take E =2x10°MPa ;

I =825 x10" mm¢4.
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Fig. 12 (b)

13. (a) A parabolic three hinged arch carries a UDL of 15 kN/m over the left halt
of the span. The span of the arch is 18 m and the control rise 2.8 m.
Determine the resultant reaction at the supports. Find also the bending
moment, normal thrust and radia shear at a section 4.0 m from the left

support. - (16)

Or
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(b) A parabolic two hinged arch has a span of 30 m and a rise of 3 m. A
concentrated load of 12 kN acts at 7.5 m from the let end support. The
second moment of area varies as the secant of the inclination of the arch
axis. Calculate the horizontal thrust and reactions at the hinge. Also

calculate the maximum bending moment at the section and draw the
“bending moment diagram. ' (16)

14. (a) Analyse the beam loaded as shown in Fig. 14 (a) by the slope deflection
method and drawn the bending moment diagram and shear force
diagram. Kl 1s constant. - (16)
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Fig. 14 (a)
Or

(b) Analyse the portal frame loaded 1n Fig. 14 (b) by the slope deflection
method and sketch the bending moment and shear force diagrams. (16)
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Fig. 14 (b)

15. (a) Analyse the continuous beam shown 1n F1g 15 (a) by the method of
moment distribution. . - (16)
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Fig. 15 (a)
Or
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(b) Analyse the frame loaded as shown in Fig. 15 (b) by the moment
' distribution method. Sketch the bending moment and shear force
diagrams. (16)

Fig. 15 (b)
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