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1.a)
Draw the equilibrium action of a three-hinged arch under the influence of external loads.
   b)
What are the added advantages of an arch action over the beam action?

   c)
Explain straining action in three hinged arch.

2.
A parabolic arch has a span of 16 m and is supported at different levels, such that the crown C is 8 m from the left support A and 6 m from the right support B.
   
The right support is higher than left support by 3 m and crown is higher by 1 m with respect to right support. The arch is hinged at the two supports and crown. Find maximum bending moment in the arch at a section Q lying 4 m from left support when a point load is placed at that position.

3.a)
List various parts in a suspension bridge with neat diagram and explain the loading arrangement.

   b)
A suspension bridge of 50 m span and 4 m wide platform is subjected to a load of 60 kN/m2. The bridge is supported by a pair of cables having central dip of 4.5 m. Find the necessary cross sectional area of the cable, if the maximum permissible stress in the cable is not to exceed 150 N/mm2.

4.a)
Derive slope deflection equation when the supports of a continuous beams are at same level.

   b)
A portal frame ABCD is loaded with uniformly distributed load of 10 kN/m on the horizontal member. The moment of inertia of member AB and CD = I and that of BC = 3I. The span of AB and CD equal to 5 m and span BC = 6 m. Use slope deflection method.
5.a)
Explain static and kinematic indeterminacies in structure with suitable examples.

   b)
Determine static and kinematic indeteminacies of the following structures in figure 1.
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Figure 1
6.a)
Explain the significance of stiffness, carry over and distribution factors and their significance in moment distribution method of analysis. 

   b)
A beam ABCD is continuous over three spans AB = 8 m BC = 4 m and CD=8m. The beam AB and BC is subjected to a uniformly distributed load of 15 kN/m where as there is a central point load of 40 kN in CD. The moment of inertia of AB and CD is 2I and that of BC is I. The ends A and D are fixed. During loading the support B sinks by 10 mm. Find the fixed end moments using  moment distribution method. Values of E and I are 2 ( 105 N/mm2  and 2 (  108 mm4 respectively.

7.a)
Explain Kani’s method of solving a frame subjected to sway forces.

   b)
Evaluate the bending moment and shear force diagrams of a beam in figure 2 by slope deflection method.
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8.
Write short notes on the following:

   a) Anchoring systems in suspension cables.

   b) Horizontal thrust in two hinged arches.

   c)  Explain stiffness method of analysis.
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1.a)
Define and explain eddy’s theorem.
   b)
What do you understand by term horizontal thrust?

   c)
Explain effect of temperature stresses on three hinged arch.

2.a)
Calculate horizontal thrust, reactions at supports and maximum bending moment on a parabolic three-hinged arch which is loaded as shown in figure 1.
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   b)
Draw bending moment for the arch and indicate the position of maximum bending moment.

3.a)
State position of maximum and minimum tension in a cable supported at the same level and at different levels.

   b)
A cable is used to support six equal and equidistant loads over span of 14 m. The central dip of cable is 1.2 m and loads are 10 kN each. Find the length of the cable required and its sectional area if the safe tensile stress is 150 N/mm2.

4.a)
Explain static and kinematic indeterminacies in structure with suitable examples.

   b)
Find the vertical displacement of the joint C of the truss shown in figure2 using Castigliano’s theorem. Spans AE = ED = DC = 0.8L.
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5.a)
State assumptions made in slope deflection method.

   b)
Evaluate the bending moment and shear force diagrams of beam in figure 3 by slope deflection method.
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6.a)
Explain procedure for finding out the moments and reactions in an unsymmetrical frame.

   b)
A continuous beam ABCD is fixed at A and simply supported at B and C, the beam CD is overhanging. The spans AB = 6 m, BC = 5 m and over hanging        CD = 2.5 m. The moment of inertia of the span BC is 2I and that of span AB and CD is I. The beam is carrying a uniformly distributed load of 20 kN/m over span AB, a point load of 50 kN in BC at a distance of 3 m from B and point load of 80 KN at the free end. Determine the fixing moments at A, B and C and draw the bending moment diagram.

7.a)
Explain significance of stiffness factor and rotation factor in Kani’s method of analysis.

   b)
Analyze continuous beam in figure 4 by Kani’s method.
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8.
Write short notes on the following:

a) Influence line diagrams and their significance.

b) Fixed arches.

c) Significance of substitute frame method of analysis.
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1.a)
Explain the advantage of arch action over beam action.
   b)
Define the tern normal thrust in three hinged arches.

   c)
Distinguish between the two hinged and three hinged arch in terms of end conditions as well as in analysis procedure.

2.
A three hinged symmetrical parabolic arch has a span of 50 m between the ends, which are hinged supports, and a rise of 10 m up to its crown, where third hinge is provided in the rib. It carries a concentrated load of 200 kN on left quarter point and 200 kN on right quarter point. Determine normal thrust and shear force at point 20 from left support.

3.a)
Derive an equation for the cable and show that it hangs in the form of a parabola.

   b)
A cable supported on piers 60 m apart at the same level has a central dip of 6 m. Calculate the maximum tension in the cable when it is carrying a load of            25 kN/m. also determine the vertical pressure on the pier, if the backstay is inclined at an angle of 600 to the vertical when the cable passes over a pulley and the cable passes over saddles.

4.a)
Explain static and kinematic indeterminacies in structure with suitable examples.
   b)
Find the vertical displacement of the joint C of the truss shown in figure 1 using Castigliano’s theorem. Spans AE = ED = DC = L.
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5. a) Explain 'i)rocedUré for analyzing statically indeterminate structure by slope
~ deflection method.

b) Solve the continuous beam in figure 2 by slope deflection method.
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6. (a) What are the various reasons that disturb the Symmetricity of a frame.
What is the effect of such reasons?

(b) A portal frame ABCD fixed at A and D is loaded as shown in figure 3. Draw

bending moment diagram for the frame.
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5.a)
Explain procedure for analyzing a statically inderminate structure by slope deflection method.

   b)
Solve the continuous beam in figure 2 by slope deflection method.
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6.a)
What are the various reasons that disturb the symmetricity of a frame?  What is the effect of such reasons?

   b)
A portal frame ABCD fixed at A and D is loaded as shown in figure 3. Draw bending moment diagram for the frame.
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7.a)
Explain advantages of Kani’s method over moment distribution method.
   b)
Analyze continuous beam in figure 4 by Kani’s method.
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8.a)
Explain Eddy’s theorem.

   b)
Explain internal and external indeterminacies.

   c)
Explain flexibility method of analysis.
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1.a)
Define clearly the terms ‘Theoretical arch’ and ‘Actual arch’.
   b)
Enunciate eddy’s theorem and explain with the help of diagram, how it provides a convenient method for solving problems on three hinged arches.

   c)
Explain rib shortening.

2.a)
Calculate horizontal thrust, reactions at supports and maximum bending moment on a parabolic three-hinged arch which is loaded as shown in figure 1.
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(b) Draw bending moment for the arch and indicate the position of maximur

bending moment.



Figure 1

   b)
Draw bending moment for the arch and indicate the position of maximum bending moment.

3.a)
What are stiffening girders. Discuss their uses and types.

   b)
A suspension bridge of uniform thickness hangs between two points 100 m apart with one end 4 m above the other. The cable is loaded with a uniformly distributed load of 10 kN/m and sag of the cable measured from higher end is       4 m. Find the horizontal thrust and minimum tension in the cable.
4.a)
Explain static and kinematic indeterminacies in structure with suitable examples.

   b)
A load of 50 kN is hosted by a crane shown in figure 2, which has a length of   BC = 5 m and AC=4 m. The area of cross section of BC=2000 mm2 and            AC 1800 mm2 respectively. Find vertical and horizontal displacements of the crane head C when the load P is hoisted. Assume E=2 ( 105 N/mm2.
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Figure 2

5.a)
Describe the slope deflection method and explain why it is not encouraged in the modern design offices, these days.

   b)
A continuous beam is built in at A and it is carried over rollers at B and C with spans of AB and BC being 10 m. The beam carries a uniformly distributed load of 20 KN/m over AB and a point load of 80 kN over BC 2.5 m from the support B, which sinks by 20 mm. Values of E and I are 2 ( 105 N/mm2 and 2 (109mm4. Calculate the support moments and draw bending moment diagram giving critical values. Use slope deflection method.

6.a)
Explain Kani’s method of analysis.

   b)
Evaluate the bending moment and shear force diagrams of beam in figure 3 by Kani’s method.
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Figure 3
7.a)
Explain significance of stiffness, carry over and distribution factors and their significance in moment distribution method of analysis.

   b)
A portal frame ABCD fixed at A and D is loaded as shown in figure 4. Draw bending moment diagram for the frame.
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Figure 4
8.a)
Explain method of analysis of two hinged arches.

   b)
Explain Castigliano’s theorems.

   c)
Explain advantages of matrix methods of analysis.
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