
 
 

 

CE 6602 – STRUCTURAL ANALYSIS - II 

 

CE 6501 – STRUCTURAL ANALYSIS - I 

2 MARK QUESTION BANK 

UNIT II - INFLUENCE LINES 

PART A 

1. 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. 

 2. 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.  

3. 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. 

 4. What is the absolute maximum bending moment due to a moving udl longer than the 
span of a simply supported beam?  

When a simply supported beam is subjected to a moving udl longer than the  

span, the absolute maximum bending moment occurs when the whole span is loaded.  

Mmax max = wl2/8  

5. State the location of maximum shear force in a simple beam with any kind of loading.  
In a simple beam with any kind of load, the maximum positive shear force occurs at the left hand 

support and maximum negative shear force occurs at right hand support. 
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 6. What is meant by maximum shear force diagram?  

Due to a given system of rolling loads the maximum shear force for every section of the girder 

can be worked out by placing the loads in appropriate positions. When these are plotted for all 

the sections of the girder, the diagram that we obtain is the maximum shear force diagram. This 

diagram yields the ‘design shear’ for each cross section. 

 7. What is meant by influence lines?  

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.  

8. What are the uses of influence line diagrams?  

(i) 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 and  

(ii) 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.  

9. What do you understand by the term reversal of stresses?  

In certain long trusses the web members can develop either tension or compression depending 

upon the position of live loads. This tendency to change the nature of stresses is called reversal 

of stresses.  

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

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

(i) We remove from the structure the resistant to that force quantity and  

(ii) We apply on the remaining structure a unit displacement corresponding to that force quantity.  

The resulting displacements in the structure are the influence line ordinates sought.  

11. What is the necessity of model analysis?  

(i) When the mathematical analysis of problem is virtually impossible.  

(ii) Mathematical analysis though possible is so complicated and time consuming that the model 

analysis offers a short cut.  

(iii) The importance of the problem is such that verification of mathematical analysis by an 

actual test is essential.  
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12. Define similitude.  
Similitude means similarity between two objects namely the model and the  

Prototype with regard to their physical characteristics:  

• Geometric similitude is similarity of form  

• Kinematic similitude is similarity of motion  

• Dynamic and/or mechanical similitude is similarity of masses and/or forces.  

13. What is the principle of dimensional similarity?  

Dimensional similarity means geometric similarity of form. This means that all homologous 

dimensions of prototype and model must be in some constant ratio.  

14. Name any four model making materials.  
Perspex, Plexiglas, acrylic, plywood, sheet araldite and Bakelite are some of the model making 

materials. Micro-concrete, mortar and plaster of paris can also be used for models.  

15. What is ‘dummy length’ in models tested with Begg’s deformeter.  

Dummy length is the additional length (of about 10 to 12mm) left at the extremities of the model 

to enable any desired connection to be made with the gauges.  

16. What are the three types of connections possible with the model used with Begg’s 

deformeter.  

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

17. What is the use of a micrometer microscope in model analysis with  

Begg’s deformeter.  

Micrometer microscope is an instrument used to measure the displacements of any point in the x 

and y directions of a model during tests with Begg’s deformeter 

 

PART B 
 

1. A system of four loads 80, 160, 160 and 120 kN  crosses a simply supported beam of span 

25m with the 120 kN load leading. The loads are equally spaced at 1m. Determine the 

values of the following using influence lines. 

i. Maximum bending moment at a section 10m from left support and ii. Absolute maximum 

shear force and bending moment in the beam. 
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2. A beam has a span of 24m, draw the influence line diagram for the bending moment and 

shear force at a section 8m from the left and also determine maximum bending moment 

and shear force at this section due to two point loads of 10kN and 6kN at a fixed distance of 

2m apart rolling from left to right with 6kN load leading 

 

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

from left to right with the 100kN leading. Draw the ILD for shear force and bending 

moment and find the values of maximum bending moment and find the values of maximum 

shear force and bending moment at a section 4m from the left hand support. Also evaluate 

the absolute maximum bending moment due to the given loading system. 

 

4. A simply supported beam has a span of 16m,is subjected to a UDL(dead load) of 

5kN/m and a UDL(live load) of  8kN/m(longer than the span) travelling from left to right. 

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

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

 

5.  The following system of wheel loads crosses a span of 25m 

  

Wheel load (KN)                                  16              16                20                     20 

20 

Distance between centre (m)            3                    3                      4                     4 

 

6. Draw the influence line for MB for the continuous beam ABC simply supported at A and 

C using Muller Breslau`s principle. AB=3m, BC=4m.EI is constant. 

7. Draw the influence line diagram for the propped reaction of a propped cantilever beam 

having span 6m. EI=Constant. 

8. Determine the influence line diagram for bending moment at a point D, the middle point 

of span AB of a continuous beam ABC of span AB=6m and BC=4m simply supported at 

supports A,B and C. Compute the ordinates at every 1m interval. 
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9. The warren girder of 25m span is made of 5 panels of 5m each. The diagonals are 

inclined at 60° to the horizontal. Draw the influence line diagram for force in upper chord 

member in the second panel from left. Hence evaluate the forces in it when there is load of 

60 kN at each lower joint. 

 

10. Draw the influence line for RA for the continuous beam ABC of span AB = BC = 4m 

simply supported at A, B &C. Compute the ordinates at every 1m interval,   

EI = constant. 
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