Announcements

® Remember to register for Quiz 2

d Upcoming deadlines:
® Friday (9/21 -Today!)
® Written Assignment

® Tuesday (9/25)
e PLHW

* Friday (9/28)

® Written Assignment
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Objective

® Distributed Loading
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Distributed Loading

What is the

equivalent
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Dlstrll%p&éd Loading

A common case of distributed loading

d F= ,Qlﬁ, in a uniform load along one axis of a
W= w(x)

flat rectangular body.
e
Mn such cases, wis a function of x and

I has units of

—X [w (})] [,N}

Consider an element of length dx. The

force magnitude dF acting on it is glven % 6‘ ¢ .

dF = df: ut‘ﬁMX

The net force on the beam is glven by

jLAF . JL\.J () A
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Location of the Resultant Force

w The force dF will produce a moment
dF = dA about O qf
AR JFx = xwlddy
M - F 0‘ —b AM - ’ O Vo
The total moment about point O is AF
L u( 4
= =\ x ¥) ) 4
M= [4M 33 A

Assuming that Fy acts at x, it will
produce the moment about point O as

Fo X = Mp
Hence, - L
B M o J xw () dx
k FK/ jL\.J(‘I) AX
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Triangle Loading w(L) = w,

w(x)
jrw Mt of
dbh =L lw, (M B e dg LS
Fe® 2 1 L\A‘]MJ(?,&( skl )
- Me 7 .C(”ﬁvg
X = > ,L \o
S ST o KT
o 3L

(tho- prove wf wkvw-k rmethod )
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Example

Find the equivalent force and its location from point 4 for the loading on

al
e

the beam as shown. 4 kN/m
=

Fi
& 1. F- gbw—‘?_(zm)uwlm—zw/w)'— 3kN ] L ‘l;
Foobhe (be)(2 ) =12 kN
z \L F{L

sz ]:(*F,,_;';W‘rnk/\)’-lsw. r_,/l—-\_‘
——

1. M, = FrdF-do “¢r
Aoz Wtz S, o™ NIRRT

—5 Mea® BEN)(Sm) + (1) (3) = (15 €30 ) ket
Meg ¢l N

1. X * —_— =M
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Example
Find the eﬂulvalent force and its location from pomtA for the loadmg
P
on the beam as shown. 1 SKN = 6m\ph [’ ) lszW\
F ‘ 6 kN/m

‘ (_,\.\) (- ) ‘ 7‘1 S|mphbw"lm
(&
| A\ AL7.5m I 4.5m—‘| I ‘J;; I
S—
X

I, Fﬂ,' F\fF‘L*F$

_ s ),
@ 'g_i W . { cV“)‘f:W b
ﬂ-Mm=(*F‘fr;(‘ﬁ;-\—f }.\.Mc A

] ’)m r,= 3m

- ‘H} = (M(ﬂﬁwww‘(;m (13.5 kR) £ - co0 O
= -%62 ) m }:

. - S00MW o 692 m b
’ SUEN ]L ‘fﬁ

Fa
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