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DEPARTMENT: CIVIL             SEMESTER: V 

SUBJECT CODE / Name: CE 2302 / STRUCTURAL ANALYSIS-I 

 

UNIT 2 – MOVING LOADS AND INFLUENCE LINES 

(DETERMINATE & INDETERMINATE STRUCTURES WITH REDUNDANCY 

RESTRICTED TO ONE) 

PART - A (2 marks) 

1. What is the use of influence line diagram (ILD)?                                         (AUC Apr/May 2012) 

 Influence lines are very useful in the quick determination of reactions, shear force, bending 

moment or similar functions at a given section under any given system of moving loads.  

 Influence lines are useful in determining the load position to cause maximum value of a 

given function in a structure on which load positions can vary. 

2. State Muller Breslau’s principle.  (AUC Nov/Dec 2012 & 2013, Apr/May 2012, May/June 2014) 

           Muller-Breslau principle states that, if we want to sketch the influence line for any force 

quantity (like thrust, shear, reaction, support moment or bending moment) in a structure, 

 We remove from the structure the resistant to that force quantity and 

 We apply on the remaining structure a unit displacement corresponding to that force 

quantity. 

3. What are influence lines?                                                  (AUC Nov/Dec 2012, May/June 2014) 

          An influence line is a graph showing, for any given frame or truss, the variation of any force 

or displacement quantity (such as shear force, bending moment, tension, deflection) for all positions 

of a moving unit load as it crosses the structure from one end to the other.                                                                                                                                                                                                                                                                                                                                                                     

4. Explain the use of Beggs deformeter.                                                           (AUC Apr/May 2011) 

It permits extremely accurate work in indirect model analysis. 

For best results the deformeter should be used in a room with controlled temperature and 

humidity so as to avoid disturbance of model deflections due to differential heating. 

      Extended periods of use of this deformeter may cause considerable eye strain. 

5. State the three equilibrium equations.                                                          (AUC Nov/Dec 2010) 

         ∑H = 0; ∑V = 0; ∑M = 0; 
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6. Sketch the shapes of the influence lines for the support reaction and the hogging moment at 

the continuous support B of a two span continuous beam ABC. Assume the extreme ends A 

and C to be fully fixed.                                                                                    (AUC Apr/May 2011) 

                                          

                                            

                                          
 

7. Give the condition at which maximum absolute bending moment occurs in a simply 

supported beam when a number of point loads are moving on it.            (AUC Nov/Dec 2010)   

           When a series of point loads crosses a simply supported beam, the absolute maximum 

bending moment will occur near midspan under the load Wcr, where Wcr is the maximum load in a 

series of point loads.                                         

8. Draw the ILD for reaction at the left support of a simply supported beam. 

                               

                    

9. Sketch the influence line diagram for shear force at any section of a simply supported beam. 

                             

10. How will you obtain degree of static determinacy? 

           If the conditions of statics i.e., ∑H=0, ∑V=0 and ∑M=0 are alone sufficient to find either 

external reactions or internal forces in a structure, the structure is called a statically determinate 

structure. 
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11. What is degree of kinematic indeterminacy? 

           Members of structure deform due to external loads. The minimum number of parameters 

required to uniquely describe the deformed shape of structure is called “Degree of kinematic 

indeterminacy”. 

12. What are the types of connections possible in the model of begg’s deformeter? 

(i) Hinged connection (ii) Fixed connection (iii) Floating connection 
 

13. What is meant by absolute maximum bending moment in a beam? 

         When a given load system moves from one end to the other end of a girder, depending upon 

the position of the load, there will be a maximum bending moment for every section. The maximum 

of these bending moments will usually occur near or at the midspan. The maximum of maximum 

bending moments is called the absolute maximum bending moment. 

 

14. Where do you get rolling loads in practice?  

        Shifting of load positions is common enough in buildings. But they are more pronounced in 

bridges and in gantry girders over which vehicles keep rolling. 

 

15. Name the type of rolling loads for which the absolute maximum bending moment occurs  

at the mid span of a beam? 

(i) Single concentrated load  

(ii) udl longer than the span  

(iii) udl shorter than the span  

(iv) Also when the resultant of several concentrated loads crossing a span, coincides with a  

      concentrated load then also the maximum bending moment occurs at the centre of the span. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SRI VIDYA COLLEGE OF ENGINEERING AND TECHNOLOGY COURSE FILE (QUESTION BANK)

PAGE 3 OF 24CE6501-STRUCTURAL ANALYSIS-1



PART - B (16 marks) 

1. Two point loads of 100 kN and 200 kN spaced 3 m apart cross a girder of span 12 m from left 

to right with the 100 kN leading. Draw the ILD for shear force and bending moment and find 

the values of maximum shear force and bending moment at a section 4 m from the left hand 

support. Also evaluate the absolute maximum bending moment due to the given loading 

system.                                                                                     (AUC Apr/May 2012, Nov/Dec 2013) 

Solution: 
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2. A simply supported beam has a span of 16 m is subjected to a UDL (dead load) of 5 kN/m 

and a UDL (live load) of 8 kN/m (longer than the span) traveling from left to right. Draw the 

ILD for shear force and bending moment at a section 4 m from the left end. Use these 

diagrams to determine the maximum shear force and bending moment at this section.                             

                                                                                                                           (AUC Apr/May 2012) 

Solution: 
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3. A live load of 15 kN/m, 5 m long moves on a girder simply supported on a span of 13 m. Find  

the maximum bending moment that can occur at a section 6 m from the left end.  

                                                                                              (AUC Nov/Dec 2012, May/June 2014) 

Solution: 
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4. Draw the influence line for MB of the continuous beam ABC simply supported at A & C using 

Muller Breslau’s principle. AB = 3 m, BC = 4 m. EI is constant.                (AUC Apr/May 2011) 

Solution: 
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5. Draw the influence line diagram for the propped reaction of a propped cantilever beam 

having span 6 m. Take EI = constant.                                                           (AUC Apr/May 2011) 

Solution: 
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SRI VIDYA COLLEGE OF ENGINEERING AND TECHNOLOGY COURSE FILE (QUESTION BANK)

PAGE 14 OF 24CE6501-STRUCTURAL ANALYSIS-1



                    

6. A simply supported beam has a span of 15 m and subjected to an UDL of 30 kN/m, 5 m long 

travelling from left to right. Draw the ILD for shear force and bending moment at a section 6 

m from the left end. Use these diagrams for calculating the maximum BM and SF at this 

section.                                                                                                           (AUC Nov/Dec 2010) 

Solution: 
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SRI VIDYA COLLEGE OF ENGINEERING AND TECHNOLOGY COURSE FILE (QUESTION BANK)

PAGE 16 OF 24CE6501-STRUCTURAL ANALYSIS-1



7. Draw the ILD for the forces in members U2L2 and U2L3 of the truss shown in figure.                     

                                                                                                                            (AUC Nov/Dec 2010) 

                        

Solution: 
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8. A beam ABC is supported at A, B and C as shown in Fig.  It has the hinge at D. Draw the 

influence lines for 

i. Reactions at A, B and C 

ii. Shear to the right of B 

iii. Bending moment at E                                                                (AUC Nov/Dec 2012, 2013) 

                                       

Solution: 

              

                        

             

SRI VIDYA COLLEGE OF ENGINEERING AND TECHNOLOGY COURSE FILE (QUESTION BANK)

PAGE 19 OF 24CE6501-STRUCTURAL ANALYSIS-1
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9. Explain the procedure and applications of Beggs deformeter.          (AUC May/June 2014) 
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