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Unit-I                       Propped cantilever

1. Write the difference between statically determinate and indeterminate structure?

2. What do you understand by the term prop?
3. Differentiate between cantilever and propped cantilever?
4. What is the degree of indeterminacy of a propped cantilever?

5. What are the steps involved in the analysis of propped cantilever?
6. Derive an expression for the prop reaction in a cantilever carrying a u.d.l over the entire span and propped at the free end.
7. A cantilever of length ‘L’ carries a concentrated load ‘W’ at its mid-span. If the free end is supported by a prop, find the reaction at the prop and also draw the S.F. and B.M. diagrams.
8. A cantilever of length 4m carries a uniformly distributed load of 1kN/m length over the whole length .The free end of the cantilever is supported on a prop. If E = 2 x 105 N/ mm2 and I = 108 mm 4 , then (i) find the prop reaction (ii) deflection at the centre of cantilever.
9. A cantilever of 6m length carries an U.D.L of 12 kN/m over the full span. If the free end is supported by a prop, find the reaction at the prop and also draw the S.F. and B.M. diagrams.
10. Analyse the propped cantilever beam loaded as shown in the Figure. Draw the S.F.D and B.M.D. Assume EI constant throughout.

[image: image1.emf]
11. A cantilever of length 6m carries a u.d.l of 2 KN/m over a length of 4m starting from the fixed end. The cantilever is propped rigidly at the free end. If the value of E=2x105 N/mm2 and I=108 mm4 then determine: a) Reaction at the rigid drop, b) The deflection at the centre of the cantilever and c) Magnitude and position of maximum deflection.
12. A propped cantilever beam is shown in figure. Calculate the prop Reaction and also draw the BM & SF diagrams.
[image: image2.emf]
SWARNANDHRA COLLEGE OF ENGINEERING & TECHNOLOGY
(AUTONOMOUS)

DEPARTMENT OF CIVIL ENGINEERING

QUESTION BANK

SUBJECT: STRUCTIRAL ANALYSIS-I

Unit- 2         

    Fixed beams

1. What are the advantages of fixed beams?
2. How fixed beams can be statically determinate?
3. Draw the S.F.D for a fixed beam carrying eccentric load?
4. A fixed beam AB of 3m span is subjected to a point load of 15kN at a distance of span. Find the fixing moments and deflection of the beam under the load. Take EI = 2 x 103 kN-m2.
5. A fixed beam of span 6 m is subjected a UDL of 5 kN/m on the left half of the span and a point load of 15 kN at the middle of the right half of the span. Draw the S.F. and B.M. diagrams.
6. A fixed beam of span 8 m is subjected to a linearly varying load of 8 kN/m from one support to 6 kN/m to the other support. Find the support reactions and moments. Draw the shear force and bending moment diagrams.
7. A fixed beam of 6 m span carries a uniformly distributed load of 12 kN/m run over the whole span. The level of right hand support sinks by 8 mm below that the left hand end. Take E=2.10x108kN/m2 and I=4.50x10-5 m4. Find (i) Support moments, (ii) Support reactions, and (iii) Deflection at the centre.
8. A fixed beam is shown in figure, analyze the beam and draw the SF and BM diagram
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Continuous beams

1. Define a continuous beam?
2. State Claypeyron’s Three Moment theorem?
3. Write the equations of the Claypeyron’s theorem with sinking of supports?
4. A continuous beam ABC is simply supported at A and C and continuous over support B with AB = 5m and BC = 6m.Auniformly distributed load of 12kN/m is acting over the beam. The moment of inertia is I throughout the span. Analyse the continuous beam and draw S.F.D and B.M.D.
5. Analyze the continuous beam shown in figure, using three-moment equation. Draw S.F and B.M diagrams.
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6. A continuous beam ABC consists of two spans AB of length 4m, and BC of length 3m. The span AB carries a point load of 100 KN at its middle points. The span BC carries a point load of 120 KN at 1m from C. The end A is fixed and the end C is simply supported. Find The moments at the supports The reactions at the supports and Draw the B.M diagram. Use Clapeyron’s theorem of three moments.
7. A continuous beam ABCD 18 m long is loaded as shown in figure. During loading support B sinks by 10 mm. Find support moments and plot shear force and bending moment diagrams for the beam. Take E = 20 kN/mm2 , I = 8x106 mm4.

[image: image5.emf]
8. Draw the Shear force and bending moment diagram for the beam shown in figure. Use Clapeyron’s theorem of three moments. EI=1x105 N/mm2.

[image: image6.emf]
9. A continuous beam ABCD is simply supported over three spans. Span AB is 9m carrying an udl of 5kN/m, span BC is 14M carrying an udl of 5kN/m and span CD is 6M carrying an udl of 8kN/m. Find the moment over supports B and C.Draw B.M.D.
10. Derive the Clayperon’s theorem of three moments.
11. A continuous beam ABC is simply supported at A and C and continuous over support B with AB = 5m and BC = 6m.Auniformly distributed load of 12kN/m is acting over the beam. The moment of inertia is I throughout the span. Analyse the continuous beam and draw S.F.D and B.M.D.
12. Abeam ABCD 9.2m long is fixed at A and is supported at B and C at distances 4m and 7m from A with an overhang CD 2.2m long. The span AB carries a point load of 32kN at the mid span. A point load of 16kN acts at the end D. Find the moments and reactions at the supports.
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Slope- Deflection method

1. Define slope deflection method?

2. State the assumptions made in the slope deflection methods?

3. Write the steps involved in slope deflection method?

4. What are the sign conventions used in slope deflection equations and write the equations?

5. A simply supported beam ABC is continuous over two pans AB and BC of 6m and 5m respectively. The span AB is carrying a uniformly distributed load of 20kN/m and span BC is carrying a point load of 50kN at a distance of 2m from B. Find the support moment at B. Also draw the bending moment diagram. Use slope deflection method.

6. A Continuous beam is fixed at A and is supported over rollers at B and C. AB=BC=12M.The beam carries a uniformly distributed load of 30kN/m over AB and a point load of 240kN at a distance of 4M from B on span BC.B has an settlement of 30mm.E= 2 x105 N/mm2 ,I= 2 x 109 mm4 .Analyse the beam by slope deflection method.

7. Analyse the beam ABCD shown in figure by Slope-Deflection method and draw bending moment diagram

[image: image7.emf]
8. A continuous beam ABCD 12 m long is fixed at A and D, and is loaded as shown in figure. Analyze the beam completely if the following moments take place simultaneously (i) the end A yields, turning through 1/250 radians in a clock-wise direction (ii) end B sinks 30 mm in downward direction, (iii) end C sinks 20 mm in downward direction. The beam has constant I=33.20x105 mm4 and E=2x105 N/mm2. Use slope-deflection method.

[image: image8.emf]
9. Analyse the two-span continuous beam loaded a s shown in figure, by slope-deflection method, if the moment of inertia is span AB is I and that of span BC is 3I. Sketch the B.M and SFD.

[image: image9.emf]
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Energy theorems
1. Define Strain energy? Derive an expression for strain energy due to bending moment?

2. Determine the vertical deflection of Joint ‘C’ for the truss shown in below Figure. Take A=500x10-6 m2, E=200 x106 kN/m2 are constant for all members.
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3. Derive the expression for strain energy of a straight prismatic bar of length L and cross sectional area A, if it is subjected to an axial force, F.

4. State and prove Castigliano’s first theorem?

5. Compute the vertical deflection of joint E by unit load method?
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Moving loads & Influence lines
1.  Distinguish between influence line diagram and bending moment diagram?

2. An uniform load of 2 KN/m, 5m long crosses a girder of 20 m span from left to right. Calculate the maximum shear force and bending moment at a section 8 m from left hand support.

3.  What is the condition for absolute maximum bending moment due to moving UDL longer than span.

4. A train of three wheel loads of magnitude 45 kN, 90 kN and 90 kN passes over a span of 40 m. The horizontal distance between the loads is 5m and 10m. Find the greatest bending moment.

5.  Define the term absolute maximum bending moment.

6. An uniformly distributed load of 40 kN/m and of length 3m transverse across the span of simply supported length of 18 m. Compute the maximum bending moment at 4m from the left support and absolute bending moment.

7.  Draw the ILD for shear force and bending moment at any section of a simply supported beam?

8.  For the beam shown in the figure.
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 Draw the ILD for the following

I. Reaction Vb at B.

II. Reaction Va at A

III. Shear force at D

IV. Bending moment at D

Find also maximum values of these quantities due to live load of 20kN/m.

******
