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Shear Force and Bending M’omcnt Diagram of Determinate Beams
1.0 General Background . A

1.1 Beam — structural member that carries load normal or perpendicular to its longitudinal axis
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Figure 1

The acton of the normal loads lequ to the devolopment of two types of response named (1)
shear force and (i) bending moments, at the c1oss section of the beam.
Unlike when beam is subjected to axm}l forc;e_ where tensile and compressive stresses are
developed, subjecting a beam to a load norrfha‘l1 to its longitudinal axis led to the development of
shear force and bending moments. _
We shall know how to calculate and élraw tlh‘c';;s;iei-'stresses.
1.2 Types of Supportina Beam Stluctur
The supports in a beam supply the neCEssALyE 1621Ct1V€ foxces to maintain the structure in
equilibrium as a result of applied loqd LT hese suppmts are:

2) Fixed End /Bulk-In/ EnCastLe/ R1g1d

)\ |

Fixed Support - ‘jz',:yr_:_::;':':v. M

—

The suppoxt 1s capable of supplymg thlee reac‘uve forces: horizontal, vertical, and a

fixing moment. This type of suppou 1s: ﬁhed 50 that it cannot rotate under the action of
o \
superimposes load. I R
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Pin (or Hinged) Support
{ Pl

5 2

Pinned Support

i

This 1s assumed to be free to rotate under the applied load, and can support two reacuons.

These are: horizontal and vertical forces. .

¢) The Roller Bearing ,

This can only supply one reaction. This is the case when 2 beam simply rests on a

support

Roller Bearing Support

13 Types of Beams o

Beams can be classified in many ways :
3 |
che |

1. Classification based on Support systern

2) Simply supported S Al

b) Cantlever - :

¢) Simply supported with ov’efhanés
|
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d) Propped cantilever

4,

S/

Tt
e) Continuous
%«——/)Z %’ff’“—;?’—/’—/

4

£ Fixed ends

;i Classifications based of Method ofAnalysm @\/ %
a) Determinate — & pr/ m % %«/

For 2- dnnenmonal beam stluctule ;
== —

MZ = ' vif:

For 3- d.unesnmorml beam %tluctule

b) Indeterminate

g A AET baé? ﬁ/u/

o
of stk <o)
1.4 "YTypes of Lo%;;ls

Many forms of loads are dealt with in stxuctuu‘al‘ analysm They include:
1. Static Load

1) Point Static @
Also known as} concen ted Tj M w

’T“*“‘Zf % =y
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i) . Distributed Load (ud]) _
(TR ) . )
This is when 2 load 1s applied 1 such a way that it spread over the entire or part of

i ! ! i
its length. 0 e

1 When the loading raté 1s uniform, it is called uanormly distributed load.
Z )

- ol (I

Uniformly distributed lo_aidv':f(constant rate of loading

b. Triangular Load (,rfiryzi ng 1 te C)if loading
S 1 fme Ué\/ o/

\ ’
¥ : i (D

c. Trapezoidal loaded (Valymg »'rzii'te of loading) )

2. Dynamic Loads ’ e )

These are moving loads. It usually z_o;curs {i.ri";higl1way/ bridge analysis and design.
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SHEAR FORCE AND BENDING MOMENTS

orces acung i a structural member may anclude some or all the followine:

a. Forces normal to elemental axis e.o. shear force

(/
b. Forces parallel to elemental axis e.g. Axial or normal forces 117

— v
N s i R

:i ‘ '- . . c—t—
r example, bending moment and twistdng morrrent

Bending Actons. Fo

O

s the Jetermination of the magnitude of the Shear

type of structure, analy51s mvolve

In the beam
(B\l) agall points of the beam.

force (SF) and the Bending moment
. e

The Shearing Force i L

The shearing Force at any schon ofa beqm Is the tendency of t

he porrjon of the beam on one

side of the section to slide or ShF‘al la,tcxally Lelatlve to the other portion.
t LR bl T ‘

The S}
hearing force 4t any secton is the aloeblfuc sum of all the lateral ¢omponents of the fo
£C

acung on either side of the secuon. .g i ¥ o B ,.,«
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! a t

length of the beam

Sheanng fc
ks )Ice lk TVE W
hen the xcsulvmt 1o theleft is upward, and —ve when resultant 1
right is downward | | to the
ivoal
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sending Moment '
bending moment about any qccuon 15 Lhc

q‘ lgebraic sum of all the moments about that

ction of all the forces acting on c1rhcx side oflthc section

[he shearing force diagram is the one which ql1ows the variation of shearing force along the

|

length of the beam
Bending moment can be of two types:

a. dagging moment 2> +ve |

b. Hogging moment 2> -ve

Overall Diagram
YD’M‘

\

The following examples will show how the SF émd BM are calculated as well show how SF and

B\/I diagrams are constructed for detelrmnate beams

' l

Example 1

Draw the shear force and bendmg moment. dlagiam for a simply supported beam with a point
load as shown
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