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CHAPTER 4: SHEAR FORCE AND 
BENDING MOMENT DIAGRAMS 



• https://www.youtube.com/watch?v=PRYtw9E
Qhug 

• (Elastic behavior, Beam, column good video) 

3 

https://www.youtube.com/watch?v=PRYtw9EQhug
https://www.youtube.com/watch?v=PRYtw9EQhug


Beams: beams are the 
structural member subjected 
to the transverse load. 
Generally it is placed in the 
horizontal direction.  

 

Columns : Columns are also 
the structural members 
subjected to the compressive 
load and are generally placed 
in the vertical direction.  
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Types of supports & reactions in the beams 
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Types of supports 
• Roller support: 

– free to rotate and translate along the surface upon which 
the roller rests 
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Hinge/Pinned support 

• No translational displacement of beam is 
possible 
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Fixed Support 

• Rigid support to the beam 

• No movement is possible 

– Beams supporting the roof 

– Riveted and Welded joints 
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Cantilever beams: are the beams in 
which one end is fixed and other is free.  
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How to represents the cantilever beam !! 
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Simply Supported beam : A beam supported or resting freely on 
the supports at its both the ends.   
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How to represents the Simply Supported beam !! 
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Overhanging Beam: If the end portion of a beam is extended 
beyond the support, such beam is known as overhanging beam.   
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How to represents the Overhanging beam !! 

17 



Fixed beam: A beam whose both the ends are 
fixed or built in walls.  
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How to represents the Fixed beam !! 
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Point Load: When a load acts concentrated at a definite 
point then it is named as concentrated load or point 
load.  
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Types of loads 



Uniformly Distributed Load (U.D.L) : A distributed load is load 
which is spread on some length of a beam. If the intensity is 
constant along the length then it is named as uniformly 
distributed load.   
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Uniformly Varying load: Whenever the load 
distributed along the length of the beam varies 
in intensity uniformly.   
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a) Point load 

 

 

b) Uniformly  

Distributed Load 

 

c) Gradually Varying 

Load 

 

d) Point Moment  

  (Couple) 
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TYPES OF LOADS IN THE BEAMS 



Shear force: The algebraic 
sum of the vertical forces 
at any section of a beam to 
the right or left of the 
section is known as shear 
force 
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SHEAR FORCE IN THE BEAM 



The algebraic sum of the moments of all the 
forces acting to the right or left of the section is 
known as bending moment. 
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BENDING MOMENT IN THE BEAM 
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SIGN CONVENTIONS IN THE BEAMS 
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Q. A cantilever beam of 2 m carries the point 
loads as shown in figure. Draw the shear force 
and bending moment diagrams for the 
cantilever beam.  
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Q. A cantilever beam of length 10m carries point 
loads of 4 KN & 6 KN at 2m and 6m respectively 
from the fixed end along with another load of 6 
KN at the free end. Draw the shear force and 
bending moment diagram for cantilever.  
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Q. A cantilever beam of length 10m carries point 
loads of 4 KN & 6 KN at 2m and 6m respectively 
from the fixed end along with another load of 6 
KN at the free end. Draw the shear force and 
bending moment diagram for cantilever.  
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• A cantilever of span L is to withstand a 
downward acting load W at the free end and 
an upward acting load W at a distance ‘a’ from 
the free end. Draw SFD and BMD. 
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Q. A cantilever beam of length 2 m carries a 
point load of 1 KN at its free end and another 
load of 2 KN at a distance of 1m from the free 
end. Draw the shear force and bending moment 
diagram.  
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• A cantilever of length 2m carries a UDL of 
1kN/m run over a length of 1.5m from the 
free end. Draw SFD and BMD 
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• A cantilever of length 2m carries a UDL of 
1kN/m run over a length of 1.5m from the 
free end. Draw SFD and BMD 
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• A cantilever of length 2m carries a UDL of 
2kN/m length over the whole length and a 
point load of 3kN at the free end Draw SFD 
and BMD. 
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• A cantilever of length 2m carries a UDL of 
2kN/m length over the whole length and a 
point load of 3kN at the free end Draw SFD 
and BMD. 
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• A cantilever of length 5m is loaded as shown 
in figure. Draw SFD and BMD. 
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Symmetrical/Unsy
mmetrical loading 
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Rb 
Ra 

10kN                 20kN                 10kN                      40kN 

2m                 3m                3m                      4m                             3m 
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• Draw SFD and BMD. Also calculate maximum 
bending moment 
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• Reaction forces: 
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• Calculation of Shear Force 
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• Draw SFD and BMD for the following loading 
conditions. Also calculate the maximum 
bending moment 
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