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SF at point Cfx——;,l = wf - % =0
SFjustleftto B, =- wf
Calculation for BMD:

BM at section X-X = Ryx x — load on length AFx Centre of Gravity of triangle AFD

x
4 I3
wi 2 . _
= _ = {It showing cubic
4 3l

equation}

BM at point Apg =0

nt Coeky = WLy LW ks
E!.Matpolnt{:rx:i;— %3 zix{z}—ﬂ

_w!z_ wiz  wi?

8 24 12
Wl

= {where W =

Wl }
2

BM just leftto B=0

NOTE — Bending moment is always maximum, where Shear Force become zero after changing
its sign

NOTE — In case of simply supported beam, bending moment will always be zero at both ends
(support)

Q. A simply supported beam of 5m span carries atriangular load of 30kN, Draw SFD and BMD for
the beam.
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otal Load =30 kN

Calculation for reaction:
Rx = Rg = Half of the total load %
RA = RB = 15 kN A - B8

Calculation for SFD: e "

SF at point A=15kN ¥ S
SF at point C = 15 —(30/2) = 0 15 E % ”’"*».,,’%l
SF just left to B=— 15 kN L O T O 8

Calculation for BMD:
i s
BM at point A = Rax0 = 0 25 kN-m \\\
BM at poi = 2B : = = %
at point C=15%2.5—15 X (2.5/3)= 25 kN-m j | 7 )
BM at point B = 15X5— (30/2) x 5 = OkN-m A BM diagram C .

Simply Supported beam with a gradually varying load from zero at one end to w per unit length at other
end

Consider a simply supported beam AB of length | and carrying a gradually varying load from 0 at A to w
per unitlength at B

Calculation for reaction: e f F
Total load on beam = Area of triangle ABE D/t l w
= Zx base x height A - EL
= Zx wxl n—x—.lx Load diagram )
2 Ay e
wi Ry
Ra+Rs = Y
IM,=0
RaXO+/XRe= - X =
wi
Re= —

_wi
6

Consider any section X-X between A & B at a distance x
from A

Rate of loading at section X-X = DC

AABE and AACD are two similar triangles

EB . DC W DC wx
AB AC l x l
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Calculation for SFD:
SF at section X-X = Ry — load on length AC

WLl ew
6 2 l {it showing parabolic equation}
Wl wx?
T
SF at point Ajx=0)= %
. wi  wit Wl
SF just leftto B = - " " 3

We know that Maximum bending moment will occur at that point where SF changes
its sign (SF=0)

SF at section X-X between A & B at a distance of x from A

Wt owx? ==
6 21 =0 V3
Orx=0.5771

Calculation for BMD:

BM at section X-X = RaX x —load on length ACx Centre of Gravity of triangle

_Wixx IKI}{WIKx
ACD 6 2 i 3
 Wix B wax?
6 6l {It showing cubic equation}
BM at point Ap—g =0
WLl wi®
BMat pointC=——-—>-=0
& 6l

Calculation for Maximum Bending Moment:

1

BM will be maximum at that point where Shear Force is zero, i.e. at x= -,,TE
LW L w Hj _ow
Maximum bending moment™ ~ v3! & T3 &l VE] %3

D.Asimply supportedbeam oflength5mcarriesauniformlyincreasingload of 800N/m runatoneend
0 1600N/m run at other end. Draw the shear force and bending moment diagram for the beam, also
calculatethe position & magnitude of maximum bending moment.
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