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ABSTRACT 

In  this paper,  we have discussed importan t  concept  such as de flec t ion and slope of  a  

canti lever beam with  a  point  load a t  free end wi th  the help  of  in terpo lation .  We required to  

calcu late  the  s lope anywhere  on the using interpolation  technique.   

 

Keywords: - Deflec t ion,  Slope ,  Double in tegrat ion method,  Moment area method and 

Macaulay’s method .

 
1. INTRODUCTION   

A cant i lever  beam is def ined as a  beam where one end of the beam wi ll  be fixed and the other  

end of the beam wi l l  be  free .  There are three main methods by which we can eas i ly spec i fy 

the deflect ion and  slope  at  any sect ion of  a  loaded  beam.  They are double integra t ion method,  

moment area method and Macaulay’s method.  The double integra t ion method and the moment  

area method are used to  speci fy def lect i on and slope at  any area o f loaded beam when the 

beam wi ll  be loaded wi th a  single  load.  Macaulay’s  method i s  used to  speci fy def lec t ion and  

slope at  any sect ion of a  loaded beam when the  beam wi l l  be loaded wi th mul t iple  loads.  We 

wi l l  apply the  double  in tegra t ion method r ight  here to  speci fy the  def lec t ion and slope of  a  

cant i lever  beam that ’s loaded wi th point  load  at  the free end .  

 

  Differential  equat ion for  elas t ic  curve  of a  beam  

2

2

..
dx

yd
IEM  ……….(i) 

After  f irs t  integrat ion of  di fferent ia l  e quat ion,  we wi l l  ge t  va lue  of slope .  S imi lar ly,  a f ter  

second  integra t ion of  di ffe rent ia l  equat ion,  we wi l l  ge t  va lue of  def lec t ion tha t  is  y.  

 

2. Methods 
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Let’s consider  a  canti lever  beam AB of length L which i s  f ixed a t  support  A and free at  point  

B and  loaded wi th  a  po int  load  i ts  free  end as d isplayed in fol lowing f igure .  

From the above figure,  

AB = posi t ion of the canti lever  beam before load ing  

= posit ion of the cant i lever  beam after  loading  

 = s lope at  suppor t  A  

 = s lope at  suppor t  B  

The boundary condi t ions are  

At po int  A,  deflect ion wil l  be ‘0 ’  

At po int  A,  slope wi l l  be ‘0 ’  

At po int  B,  deflec t ion wil l  be maximum  

At po int  B,  s lope wi l l  a l so maximum  

Let us consider  one section XX a t  a  d istance  X from end suppo r t  A,  let ’s  calculate  the  

bending moment o f  this sec tion  

M =-WL+WX  ……   ( i i )  

We have  taken the concept o f  sign convention to  provide the  suitable s ign for  above  

calcula ted bending mo ment about sec tion XX.  

 

2.We can wr ite  the  express ion for  bending mo ment a t  any sect ion of beam as   

2

2

..
dx

yd
IEM   

From (ii), -WL+WX= 
2

2

..
dx

yd
IEM   

           
dx

dy
EIc

X
WWLX  1

2

2
 

     

Where  are the constants  of integra t ion.  

At po int  A,  i ,e  x=0,  slope wi l l  be zero i .e  =0  

At po int  A,  i .e  x=0,  def lect ion wi l l  be zero i .e  y=0  

The boundary condit ion in above equat ion of slope and def lec t ion of beam, we wi l l  have the  

fo l lo wing values o f  constant   as mentioned be low.  
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Let us inser t  the values  of  in s lope eq & in def lec t ion & too .  we wi l l  have the eq of 

the slope & a lso eq of  def lect ion a t  any sect ion of the loaded  beam.  

The eq of s lope in   

                             

Slope at  the  free  end a t  X=L, y=0 (no deflect ions)  

                                     

                                    

                                         
Negative  s ign represents  that  tangent at  end B makes  an angle wi th beam axis AB in anti -

clockwise d irect io n.  

In numerica l  analys is ,  calculat ing on the  given data tha t  a  canti lever  thin  beam is 4 m long 

and  has a  po int  load of  5 KN at  the free end.  

The flexura l  s t i f fness  in  53.3MN
2
.  

                                         
Put  

y
I
1=0.0016 

again put x=2m, L=6m 

y
I
2=1.5X10

-3
=0.0015 

put x=4m, L=6m 

y
I
3=9.38086X10

-4
=0.000938086 

put x=6m, L=6m 

y
I
4=0.000 

we wi l l  ge t  a  tab le between slope  &length of th e  cant i lever  beam,  

  

 

                                                        Table: 1 

 

 

 

X(m) 0 2 4 6 

( )slope 0.0016 0.0015 0.000938086 0 
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From this table: 

 

 

 

 

 

 

Table: 2 

We ca lculate  slope  u at  1 .8m  

slope=  

y = f(a)  + u Δf(a)+  Δ
2
f (a)  +  Δ

3
f(a)  

  = 0 .0016 + 0.9( -0.0001)  +  ( -0 .000461914)  +   0 .000085742  

   = 0 .0016 -  0 .00009  + (0 .00002078613)  +0.000001414743=0.00153220087  

 

3.  CONCLUSION:   
 

In this paper ,  the  authors d iscussed the concepts o f  deflec t ion and s lope of a  

cant i lever  beam wi th a  point  load a t  the free end,  ut i l iz ing interpolat ion techniques .  

They explored d i fferent  methods for  spec i fying these values,  includ ing the double  

integrat ion method,  moment area method  and Macaulay’s  method.  Speci f ica l ly,  the  

double integra t ion method was appl ied to  de termine the def lec t ion and slope of a  

cant i lever  beam loaded wi th a  point  load a t  the free end.  The d i fferent ia l  equat ion for  

the elas t ic  curve of the beam was presented,  and through integrat ion,  the slope  and  

def lect ion(y)  va lues were obta ined.  
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