Code No: RR-220104
II-B.Tech II-Semester Regular Examinations April/May, 2004

STRUCTURAL ANALYSIS-I

 (Common to Mechanical Engineering, Production Engineering, Mechatronics and Aeronautical Engineering)

Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---

1.
A propped cantilever of span 9 m is subjected to two loads 6kN and 8kN at one-third and two-third points along the span of the beam from the fixed support. Using the differential equation approach, find the reactions at the supports.

2.
A fixed beam of span 6 m carries point loads 200 kN and 150 kN at distances 2m and 4m respectively. From the left end. Find the fixed end moments and the reactions at the supports. Draw B. M and S.F diagrams. 

3.
Determine the slope and deflection at the mid span of the fixed beam shown in figure. Take the flexural rigidity EI = 4 MN.m2.
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4.
A beam ABC 8 m long is fixed at A and simply supported at B with an overhang BC 2 m long. The beam carries a uniformly distributed load 12 kN/m on AB and a point load of 12 kN load at C. Find the support moments and support reactions. Draw the B.M.D and S.F.D. 

5.
Determine the displacement at the center of the beam and slope at A. EI is               constant. Adopt Castigliano’s theorem.

                                                          P

                                                      C

                                 A              L/2                      L/2

6.
Two point loads of 100kN and 200kN spaced 2m apart move across a girder of 10m span. Calculate the equivalent uniformly distributed load.
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7.
A Pratt truss of 48m span has eight panels of 6m each. The height of the truss is 8m. Draw the influence line for the force in the bottom chord member and the diagonal of the third panel from the left. Hence calculate the maximum forces in these members for a uniformly distributed moving load of 80kN/m longer than the span.
8. a)
Define Static Indeterminacy.

b)
Evaluate the degree of indeterminacy for the following truss and solve for the forces in the members of the truss.
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1.
A beam AB 6 m long is fixed at A and simply supported at B. The beam carries a uniformly distributed load of 12 kN/m. Find what couple should be applied at B so that bending moment at A is zero. Find the central deflection of the above beam.

2.
A beam AB 6 m long is fixed at A and simply supported at B. The beam carries point loads 18 kN and 36 kN at distances 2m and 4 m respectively from end A. Find what couple should be applied at the end B so as to completely neutralize the moment at A.

3.
Determine the slope and deflection at the point C for the fixed beam shown in 
figure. Take the flexural rigidity EI = 3 MN.m2.
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4.
A continuous beam ABC is fixed at A and simply supported at B and C. AB and BC are 4 m and 6 m long. The spans AB and BC carry point loads 2kN and       20 kN at the respective mid-spans. Find the bending moments at A and B and draw the bending moment diagram.

5.
Determine the slope and displacement at the end C of a beam E= 2x105N/mm2,   

      I=80x104mm4, using Castigliano’s theorem.

                                         10KN                      5KN

                             2M            2M            2M

                 A                                    B                 C

6.
A load 80kN/m and, 4m long, rolls over a girder of 30m span. Calculate the equivalent uniformly distributed load.
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7.
A warren girder of 25m span is made up of five panels of 5m each. The diagonals are inclined at 60 to the horizontal. Draw the influence line for force in the lower chord member in the second panel from the left. Hence evaluate the force in it when there is a load of 100kN at each lower joint.

8. a)
Define kinematic Indeterminacy.

    b)
Evaluate the forces in members of the following truss.
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1.
A beam AB of length 6m is fixed at A and simply supported at B. The beam carries a point load of 48 kN at the centre .Find the support reactions and central deflection. Draw the B.M.D. and S.F.D. The flexural rigidity is constant and equal to EI.

2.
A fixed beam of span 8 m carries a uniformly distributed load of 20 kN/m run over the left half and 30 kN/m run over the right half and a concentrated load of 40 kN  at the centre of the span. Calculate the fixing moments and the reactions. Draw also the B.M.D and S.F.D. Flexural rigidity is constant. 

3.
Determine the slope and deflection at C and D for the fixed beam shown in 
figure. Take the flexural rigidity EI = 5 MN.m2.
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4.
A beam ABC 5.80 m long is fixed at A and simply supported at B(4 m from A) and free at C. It carries a point load of 5 kN at C. Analyse the beam for support reactions and draw the B.M.D and S.F.D.

5.
Determine the displacement and deflection at the free end.EI is constant

                                            L m

                   A                                          
       Mo   

6.
A moving load of 50kN/m and, 4m long, crosses a girder of 16m span. Calculate the maximum B.M at a section 5m from the left hand support.

7.
A pratt girder consists of eight panels, each 3.5m square, the loading being on the lower bottom. Draw the influence line for the force in the diagonal of the of the third panel from the left and determine the maximum tension and compression in it due to uniformly distributed load of 100kN/m, 10m long.
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8. a)
Define Static Indeterminacy.

b)
Evaluate the degree of indeterminacy for the following truss and solve for the forces in the members of the truss.
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1.
A propped cantilever AB of span L fixed at A and simply supported at B carries a concentrated load P at one third point from the fixed support. Find the reactions at the supports. Find also the maximum deflection of the beam. EI is constant.

2.
A fixed-fixed beam of span 5 metres carries a point load of 100 kN at the centre and point loads of 40 kN at 2m from each end. Find the maximum positive and negative moments. Draw also the bending moment and shear force diagrams.

3.
Determine the slope and deflection at C and D for the fixed beam shown in figure.  Take the flexural rigidity EI = 4 MN.m2
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4.
A continuous beam ABC consists of spans AB and BC of lengths 8m and 6m respectively. A is fixed. The point B is simply supported and end C is free. The span AB is subjected to a clockwise couple of 80 kN-m at its middle point and the span BC carries a point load of 40 kN at its middle point. Calculate the support reactions and support moments.

5.
Determine the slope and displacement at the free end for a cantilever, span Lm       loaded with UDL of w/m run   EI is constant

6.
A single rolling load of 120kN rolls along a girder of 12m span. Draw the diagrams of maximum B.M and maximum S.F (positive and negative).

7.
A Warren girder of 30m span has six panels of 5m each. All the triangles are      equilateral. The load on the girder is transmitted to it at the lower panel points            only. Draw the influence line for the force in the bottom chord member in the third panel from left end. Find the maximum force in this member due to a uniform load of   37.5kN/m which is 16m long.
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8. a)
Define kinematic Indeterminacy.

    b)
Evaluate the forces in members of the following truss.
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