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COURSE CONTENTS: 

 

1.Introduction: 

Aim, object and scope of study the subject. 

 

2.Solution of determinate beams. 

Define a beam 

Explain various types of supports. 

Explain various types of beams. 

State and illustrate the concept of shear force, bending moment, shear force and bending 

moment diagram in case of cantilever and simply supported beam subjected to concentrated 

load and U.D.L acting separately. 

 

3.Bending stress in beams. 

Show the use of pure bending equation (No derivation) for followings. 

Rectangular solid. 

Circular, solid. 

 

4.Slope and deflection of beams by double integration method. 

State and explain the differential equation of elastic curve    (expression only). 

State and explain the sign conventions for slopes and deflection. 

State and explain the slope and deflection calculation for simply supported beam subject to 

single concentrated load at mid span and U.D.L over entire span. 
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Aim, object and scope of study the subject. 
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                      2.  Solution of determinate beams 



 

 

Define a beam: 

Beam is the horizontal structural member subjected to a system of external forces at right angles to 

its axis, bending moment and shear force. The loads are applied over the span as udl or point load. 

Explain various types of supports: 

 



 



 

 

 

 

 

 

Explain various types of beams: 



 

 

 



 



 

 



 



 

 

 



 

                                                   

 

 

 

Definition of Shear Force & Bending Moment: 



 

 

 

 

POINT OF CONTRAFLEXURE: 



 

 

 

 

 

 



 

 

 



 



 



 



 



 

 



 



 

 



 

 



 



 

 



 

 

 



 



 

 

 



 



 



 

 

 



 

 

 



 

 

 

 

 

                                       

 

 

 

 

 

   CHAPTER - 3 

                                  3.Bending stress in beams. 

 



 

 

 



 



 



 

 

 

 

 

 

 

 

 

 

 



 

PROBLEMS: 

 

 

 



 

 

 

 

 

 

 

 

  CHAPTER - 4 

  4.Slope and deflection of beams by double integration method 

  

 

       

Slope of a Beam: Slope of a beam is the angle between deflected beam to the actual beam at 

the same point. 

 

Deflection of Beam: Deflection is defined as the vertical displacement of a point on a loaded 

beam. There are many methods to find out the slope and deflection at a section in a loaded beam. 

 

The maximum deflection occurs where slope is zero.  The position of the maximum deflection is 

found out by equating the slope equation zero.  Then the value of x is substituted in the deflection 

equation to calculate the maximum deflection 

 

  

 

Double Integration Method: This is most suitable when concentrated or udl over entire 

length is acting on the beam.The double integration method is a powerful tool in solving deflection and 

slope of a beam at any point because we will be able to get the equation of the elastic curve. 



 

 

 

 

 

 

Integrating one time : 

 

       Integrating again : 

 

Where, 

M = Bending moment 

        I = Moment of inertia of the beam section 

y/v = Deflection of the beam 

E = Modulus of elasticity of beam material. 



 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 



 



 

 

 

 

 

 



 

 

Simply Supported beam with a point load problem: 

 

 

 

 

 

 



 

Simply Supported beam with a udl problem: 

 


