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III-B.Tech. II Semester Supplementary Examinations December 2002/January 2003

STRUCTURAL ANALYSIS - II

(Civil Engineering)

Time: 3 Hours






Max. Marks: 80

Answer any Five questions

All questions carry equal marks

---

1.
A three hinged parabolic arch ABC of span 30m. has its supports A and B at different levels, A being at a higher level than B.  The support A is 4m. below the crown hinge C and 12m.  horizontally from A.  Find the depth of the support B below the hinge C.  If the arch carries a u.d.l. of  30 KN/m from A to C, determine the horizontal thrust and the vertical reactions at the supports.  Also find out the maximum B.M. for the arch.
2.
A parabolic two hinged arch has a span of 32m and a rise of 8m.  A u.d.l. of 1 KN/m covers 8m horizontal length of the left side of the arch.  Find out the horizontal thrust at hinges and B.M. at 8 m.  from the left hinge.  Also find out the normal thrust and radial shear at this section.  Take I = Io . sec (  where ( is the inclination of the arch of the section to the horizontal and Io is the moment of inertia of the section at the crown.
3.
A suspension bridge of total weight 5000 KN has a span of 100m.  It is supported by two sets of suspension cables having a parabolic profile and with a central dip of 10m and strengthened on each side by a three hinged stiffening girder.  Find the necessary section modulus for the stiffening girder and the required sectional area of the cable for a live load of 25 KN/m longer than the span.  Permissible stresses for the girder and the cable material may by taken as 120 N/mm2 and 140 N/mm2 respectively.
4.
Determine the forces in all the members of the truss shown in fig (1).  AE is constant for all the members.
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Fig.1
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5.
Analyse the portal frame shown in fig (2) by Kani’s method.  Sketch B.M.D.
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Fig.2
6.
Analyse the continuous beam shown in fig(3) by slope-deflection method.  The support “B” sinks by 16mm.  Take E = 2 x 105 N/mm2  I = 2000 cm4.  Sketch B.M.D. & S.F.D.
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  Fig.3
7.
Analyse the portal frame shown in fig (2) by Moment Distribution method.  Sketch B.M.D.
8.  a)
Distinguish between “Flexibility” and “Stiffness” methods of analysis.
     b)
Obtain the flexibility matrix for the beam shown in fig(4).
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1.  
A three hinged parabolic arch has a span of 40m. and a rise of 5m. using the influence lines, determine the maximum horizontal thrust “H” and the moment at the quarter span point from left hand support, when two loads 120 KN and 180 KN at 3m.  C/C move from left to right with 120 KN load leading.
2.
A u.d.l. of 40 KN/m covers left hand half of the span of a parabolic arch, span 36 m and central rise 8 m.  Determine the position and magnitude of maximum bending moment.  Also find out the shear force and normal thrust at the quarter span.  Assume that, moment of inertia at a section varies as secant of slope at the section.  Neglect effect of rib shortening.
3.
A suspension cable 160m span and 16m central dip carries a load of 1 KN per linear horizontal metre.  Calculate the maximum and minimum tensions in the cable.  Find horizontal and vertical forces in each pier under the following alternative conditions.
    a)
If the cable passes over frictionless rollers on the top of the piers.

    b)
If the cable is firmly clamped to saddles carried on frictionless roller on the top of the piers.


In each case, the back stay is inclined at 30o to the horizontal.

4.
Determine the forces in all the members of the truss loaded as shown in fig(1).  AE is constant for all the members.
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5.
Analyse the portal frame shown in fig. (2) by Kani’s method.  Sketch B.M.D.



[image: image6.png]6 KN/

2okv

6m

AR

bm

D




6.
Analyse the continuous beam shown in fig(3) by slope-Deflection method.  Sketch B.M.D. & S.F.D.
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7.
Analyse the portal frame shown in fig (2) by Moment Distribution method.  Sketch B.M.D.

8.  a)
Define “Static” and “Kinematic” indeterminacy of a structure and explain how do you determine them for beams, frames and trusses with examples.
     b)
Write short notes on the following.

i)
Eddy’s theorem


ii)
Castigliano’s theorem


iii)
Substitute frame analysis
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1.
A three-hinged semi circular arch of radius “R” carries a u.d.l. of w/m over the whole span.  Find the horizontal thrust at each support and the location and magnitude of the maximum B.M. in the arch.  Sketch the B.M.D.

2.
A two hinged parabolic arch has a span of 30m and a central rise of 5m. calculate the maximum positive and negative B.M. at a section 10m from the left support, due to a single point load of 10 KN rolling from left to right.
3.
The towers of a 150m span suspension bridge are of unequal heights.  One is 20m. and other is 5m above the lowest point of the cable which is immediately above the inner pin of the three hinged stiffening girder hinged at the towers.  Find the maximum tension in the cable due to a point load of 100 KN crossing the bridge.
4.
Analyse the truss loaded as shown in fig(1). AE is constant for all the members.
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5.
Analyse the portal frame shown in fig (2) by Kani’s method.  Sketch B.M.D.
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6.
Analyse the continuous beam shown in fig(3) by Slope-Deflection method.    Sketch B.M.D. & S.F.D.
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7.
Analyse the portal frame shown in fig (2) by Moment Distribution method.  Sketch B.M.D.

8.  a)
Distinguish between “Flexibility” and “Stiffness” methods of analysis.

b)
Obtain the stiffness matrix for the beam element shown in fig(4).  Take axial and flexural rigidities as unity.
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1.
A three-hinged parabolic arch ACB of span 30m. has its supports at depths 4m. and 16m. below the crown hinge C.  The arch carries a point load of 60 KN at a distance of 5m. from C and a point load of 120 KN at a distance of 10m from C.  Find the reactions at the supports and the bending moments under the loads.  Sketch the B.M.D.
2.
A parabolic arched rib 30m. span, 5m central rise is hinged at springing.  It carries a point load of 150 KN at a horizontal distance of 10m from the left hand hinge.  Calculate the B.M; normal thrust and S.F. at the section under the load.  Take I = Io . sec (  where ( is the inclination of the arch of the section to the horizontal and Io is the moment of inertia of the section at the crown.

3.
A bridge cable slung between two piers 80m. apart carries a load of 30 KN/m of span.  The supports of the piers are at the same level and the cable at its lowest point rags 8m below this level.  Calculate the maximum value of the cable tension.  Find the tension in the back-stay and the pressure on the pier if the cable passes over saddles and back-stay is inclined at 30o to horizontal.  If the cable passes over pulley, find the horizontal and vertical pressures on the pier, inclination of back-stay is the same.
4.
Determine the forces in all the members of the tress shown in fig(1).  AE is constant for all the members.
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5.
Analyse the portal frame shown in fig (2) by Kani’s method.  Sketch B.M.D.
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6.
Analyse the continuous beam shown in fig(3) by Slope-Deflection method.  The support “B” and “C” sinks by 30mm. and 20mm. respectively.   Take E = 2 x 105 N/mm2 ; I = 38.2 x 105mm4.  Sketch B.M.D. & S.F.D.
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7.
Analyse the portal frame shown in fig (2) by Moment Distribution method.  Sketch B.M.D.

8.  a)
Define “Static” and “Kinematic” indeterminacy of a structure and explain how do you determine them for beams, frames and trusses with examples.

b)
Obtain the stiffness matrix for the beam element shown in fig(4).  Take axial and flexural rigidities as unity.
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