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Cantilever beam with a point load at its free end
Consider acantileverbeam AB of length |,fixed at Aand free at B,and carrying a pointload

W at the free end B.

Calculation for SFD:
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Take a section X-X at a distance of x from free end B. Af

Consider a right portion of the section.

° The shear force at this section is equa| T PIVITITI TV TTITI 777777777 TTITTTITT I
to resultant force acting on the right portion at ') E ’ w 7
given section. _l_ y

° But the resultant force acting on the LULLILLLLLALALLLLLLLLLEL IIIIIVIIIIIVIIYY.
right portion at the section X-X is W and acting » SF-Hagrain
in downward direction. Baseline  Baseline

o Force on right portion acting downward
is considered positive.

o Hence shear force at section X-X is
positive. SF at section X-X=+W o B.M, diagram

o Thereisnootherload betweenA&B. So

that Shear Force will be constant at all sections of
cantilever beam.
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Calculation for BMD:

Bending moment at section X-X = Mx = -W.x

+ Bending moment will be negative as for the right portion of the section, the

moment of W at X-X is clockwise.

+ Bending of cantilever will take place in such a manner that convexity will be at

the top of the beam.

+ From equation (i) it is clear that BM of a cantilever beam at any section is
proportional to the distance of the section from the free end

BM at point Ax=0) =0

BM at Point Bx=) = -W.|

+ Hence bending moment follows straight line for such cases.

Q. Acantilever beam of length 2m carries the pointloads as shown in figure. Draw shear force
and bending moment diagram for cantilever beam.

Calculation for SFD:

SF at point D = 800N

SF just right to C = 800N

&f at point C = 800+500 = 1300N
SF just right to B = 1300N

5F at point B = 13004300 = 1600M
&f just right to A = 1600N

Calculation for BMD:

BEM at point D=0

BM at point C = —800=0.8 = —640N-m

BM at point B = —800x=1.5—500=0.7
= —1550M-m

BM at point A = —800x2—500=1 2 —300=05
= —2350N-m
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Cantilever with Uniformly distributed load

Consider a beam AB of | length fixed at A and

carrying a uniformly distributed load of w per unit w Perurit lengih —x —_
length owver the entire length of cantilever. WMM
—18

k. e

The 5F at section X-X will be 2qual to the resultant
force acting on the right portion of the section.
Resultant force on right portion = wex

E
The resultant force is acting downwards.

A B.4d. cagram

Q.Acantilever oflength2m carries auniformly distributed load of LkN/mrunovera lengthof1.5m
fromthefreeend.Drawtheshearforceand bendingmomentdiagram for thecantilever.

Calculation for SFD:

SF at section X-X = w.x
SF at point By =0
SF at point Ay, = w./

Calculation for BMD:

As we discussed earlier that the UDL over a section is converted into point load acting at
the C.G. of the section

x x2
BM at section X-X =—W. X. 5 = —w ?

BM at Point Bx=0)= 0
12
BM at point Apx=lj= — W Py

SMA / MS.R.MUTHUMINAL/AP/AGRI.ENGG/SNSCT




Calculation for SFD:

SF at section X-X between B & C at a distance of x from free end = w.x = x
SF at point By-g =0

SF at point Cpy=; 5= 1.5kN

SF just right to A = 1.5kN

Calculation for BMD:
BM at section X-X between B & C at a distance of x from free end = — w.x. g =— —

BM at point By - 0
2

BM at point Cjx=1.5)= — = -1.125kN-m

BM at section Y-Y between A & C at a distance of y from free end

1.5
=-1x1.5x [? + (x—1.5)] = —1.5 (x—0.75)
[Total load due to UDL is = 1x1.5 = 1.5kN

This load will act at a distance = Ee 0.75m]

BM at point Cp-y 5= —1.5 (1.5—-0.75)
= —1.125kN-m
BM at point Ay-z = —1.5 (2—0.75)
=—1.875kN-m

Q. Acantilever oflength 2m carries a UDL of 1.5kN/m run over thewhole length and a pointload
of 2kN at adistance of 0.5m from the freeend. Draw SF and BM diagram.
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Calculation for SFD: é,_\ . §.5 ki |HH v
A r—-ud—\ud—\/—'-\fi-rw—\f = P

5F at section X-X between B & C at a distance of x from ?I; = 1.5m R ol LA,
freeend=wx=15x

T

5F at point Bp= =10
SF just right to Cjp 5= 1.5%0.5 = 0.75kN

A 5.F. glageam L 2

BM at any section ¥-¥ between A & C at a distance y
from B (free end) is given by T
T

Bass lirva

BM at section ¥-¥ = (1.5xy+2) kN
SF at point Cjpy= 0.75+2 = 2.75kN
SF just right to A= SkN
Colculation for BAD:

EM at section X-X between B & C at a distance of « from free end = -wex . %

-
=

X 7
=-15 ? = —0.75x"
BM at point Bj=g- 0
BM at point Cjp 5 = —0.75x0.5%
= —0_1875kM-m
BM at section Y-Y between A & C at a distance of y from free end

= —1.5)% ~2(y-0.5)
= —0.75y2 —2
(¥—0.5) BM at point Cj=ax
= —0.75=0.52
—2 (0.5—0.5)

—0.1875kN-m
BM at section ¥-¥ between A & C at a distance of y from free end

=—15 ;,r% —2(y-0.5)
= —0.75y2 —2
(y—0.5) BM at point Cy=as
= —0.75=0.52
—2 (0.5—05)

A BN diagram

—0.1B875kN-m
BM at point Ay = —0.73=22 -2 (2—0.5)
=—6kM-m
Q.Acantilever1.5mlongisloaded withauniformly distributed load of 2kN/m run over a length

of 1.25m from the free end. It also carries a pointload of 3kN at a distance of 0.25m from the free
end. Draw SFD & BMD of cantilever.
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