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Subject- Strength of Material Unit title- Shear force and bending moment
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Subject- Strength of Material Unit title- Shear force and bending moment

Sign Conventions for Beams

Sign Conventions for Shear Force

I
i 'W’??T‘:'“J,Z
iz Z
() 0 e (*)
Left Right Left Right

Sign Conventions for Bending Moment

Clockwicn | Anticlockwise
) M | © N

Lef | Right
! Anticlockwise i Clockwise
| o (\,) ‘E i h,-;l
Sagging (+) Hogging (-)

Shear Force:

If the force is upwards to the left of the section, then it is positive shear
force. Similarly, if the force is downwards to the right side of the
section, then it is negative shear force, as illustrated in above figure.
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SFD & BMD OF SIMPLY SUPPORTED,
~ CANTILEVER & OVERHANGING BEAMS

— DIAGRAMS AND FORMULAS
1. SIMPLY SUPPORTED BEAM

TYPE OF LOADING
(a) POINT LOAD (W) AT MID-SPAN
w
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(c) POINT LOAD (W) AT DISTANCE ‘a’
FROM LEFT SUPPORT (b = L - a)

TYPE OF LOADING

(a) POINT LOAD (W) AT FREE END
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In cannlwer baams shear farce is maximurn at the fixed and and zero at the free end

Bending moment is maximum (hogging) at the fixed end and zero at the free end.

(a) POINT LOAD {W) AT FREE END
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GENERAL RELATIONSHIPS
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|

= Maximum / minimum 8M occurs where SFD =

(Rate of change of shear force

I

~Wa

BENDING MOMENT

SHEAR FORCE | i :
DIAGRAM (SFD) | DIAGRAM (BMD) | FORMULAS :
M Reactiens:
WL/4 Ry = Rg = W/2 ;
) SFO: !
Vi) = {+W/2 0<%« L2
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i BMD: '
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L/2 L W/2)(L-x) L2zxel
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wL?/8 Ra = Rg = wl/2
SFD:
,V(*J—'W(—I.‘;--x) gsxsl
BMD:
My = WXl =xb gy e |
0 .
L/2 hd 2
Maax =
M ‘ Roaction;; -
= Wb _ Wa
Raa Ry = L Ry T
SFD:
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FORMULAS
SFD:
Vix) = -W (constant)
BMD:
M) = -W(E-%x 0<x<L
Mpae = —WL  at x = 0 (fixed end)
SFD:
Vix) = —w (L - x)
BAD:
M) = —wiL-x)*/2
M = 4‘—”2“ at x = 0 (fined end)

FORMULAS
Reactions:
Ry~ %8, Ry Wik+a)
5FD:
vmw{ﬂ.\ 0<x<l
Ry LexsLl+a

BMD:
Mix) = [ Rax 0sxsL

Rax ~Wi(x L) LaxsL+a

Mo (poaitive) = Wa atx =L

Moy (negative Wa atx =L +a
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2 2
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il
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Rax-wix-0U%2 Le<xsl+a
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0

SFD CONVENTION
(1

Upward shear on
tef face is +ve

[
Downwand shear on
left face is ~ve

CONVENTIONS |

BMD CONVENTION

Sagging (+ve) Hogging {-ve)

NS TN

NOTES
SFD is linear for UDL and
constant for point loads.
BMD is parabolic for UDL and
lingar for point loads.
Chack the sign of BM: above the
axis (+) sagging, below (-} hogging.
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Unit - Il

Shear Force & Bending Moment
Question Bank

State relation between shear force and bending moment.

Define axial load and eccentric load

Define — i) Point of Contra-Flexure ii) Point of Contra-shear

Define shear force and bending moment.

1.
2.
3.
4,
5.

A simply supported beam of span 9.75 m is carrying full span u.d.l. of 10 kN/m.

What is the magnitude and position of maximum bending moment developed?

6. A simply supported beam of span 6 m carries a u.d.l. of 3 kN/m spread over 2 m
from left support and a point load of 6 kN at 4 m from left support. Draw S.F.D.
and B.M.D

7. A simply supported beam of span 7 m carries a udl. of 2 kN/m over 4 m length
from the left support and a point load of 5 kN at 2 m from the right support. Draw
S.F. and B.M. diagrams.

8. A simply supported beam of span 7m carries an u.d.l. of 2kN/m over 4m length
from left hand support and a point load of 5kN at 2m from right hand support.
Draw S.F. and B.M. diagram.

9. Draw shear force and bending moment diagram for the beam as shown in Fig.

2o kil m oKl
Fal ey o e e r—v—.-y_ﬁ(ﬁf'wgv,,, s = o)
G =3
s T (O = S [0 L |

10. Draw SF and BM diagram for the beam as shown in Fig. Also find point of zero
shear and maximum R.M.

1= 6 el B Red
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11. Draw S.F.D. and B.M.D. for a simply supported beam as shown in Figure
feoktd  zeookr  Hookgy
A

Al -
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LZ— BT 2T, oy
7 L4 Cd

12. Draw SF and B.M. diagram for the overhanging beam as shown in Figure

gowrtiorm ~ Gt
P e -
T 40 fro o,
Cal
13. Draw the shear force and bending moment diagrams for the beam as shown in
Figure 2o terd ot nd
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14. A cantilever fixed at left end is 2 m. long and carries an UDL of 500 N/m. A point
load of 800 N and 600 N act at 1 m and 2 m from fixed end respectively. Draw SF
and B.M. diagrams.

15. Draw SF and BM diagrams for the beam shown Also locate the point of
contraflexure.

16 kN 11 kN
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