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=) ’”58’5'?5% M—m

= 58T 4 %10° N-mm,

Sechion modiuliy For Rectungulas beam,

7 _b_ol_l: b(*l@L :- 2103
6 é 2

Kow pazx e ko

N = gz .I
max %M :'> M: %&x"f

g,
”geg'.‘?# xfog > B X %_Gi _:> b% 3 SX H!S&‘Q‘M—k@i

n ,6

2

a-m-ﬂzzsyfog
b2 295. 5 mm

A - ZX 2768 =z 5§57 mm,
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E_ A Solled sBGe! Jm‘en‘ O’E'I Bechon has +he dimensions as AW
" d:fﬂ . Thie beam of I Bechon cosvies a U'D-L ok 40KkN[m v

: ceot
On o Spawm pf lom s Caltwlale 4he maumwn 6Gtless produ

due lo benclng.
ﬁ K—""’" Q_QQMM —-'%_* o |
&l 1 - _ 2om
=" Qiven ™
U'D-L. ;w:_-_ 4.0 m/m
. ' = 4DXI0° N/ 400mm 260mm™
pon , 4 . o
. A Fiomm
Mement of meatin gyt NA - = 7o
& x
= 200X 400" (2p0-10)x 860°
~ G ROBSE R AL,
[ 2- 1
8
- 3.28 XI0° mm%
moa. BM , M = T M ["' e beam Leckbon Te %\ve,m
. . B s beaen i O]
= Goxw . boxisxipxe)”
TWRY o AT RPN
s : wﬂ
= S){I[)gi}:_);‘n_b’-{!\,
L&MK = 200 wan
Now tuing The rvelanon
M 0
— g M T |
=2 0= —y
U 7 %Y
M
G;m)( = ?‘u'-dm«n'ﬂ.
- 8
S X110 ¢ 200
3.9g xwt
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@' A wanks main of 50NN mbianod dia omd QOmm ‘“’\;C'k«_
@ Aunning full . The walki main % 0f Cost Bon omd U
&PPW at Lo pointa fom apost - Hnd He waumwm, Sk
M e metal . The cast don and wnln  weghs T2000NMm® %
1oo00 M2 mPec;Hw&ﬂ.

§ol;- Given

Tnleanat dia = Spomnr

%U'CJCI\GJ;{, = 2pmm
Ext. dva = SpO+ 2x20 = S omm

Span = Qpm - 10X 10° M

M ] o
wﬁ;ﬁ Cre‘“:f':i o Caxt Gon = 12000 NS -
U mla < oo Nfm =

b metin mb pive toction abour NA

I
FH
—
\e/
o
.P
|
h=]
-
| U

* 2o (s30% s0t)

105 %107 mm¥

1]

Npw ~ ) | ~
Let wr frng Lefgit of pipe & waka per Luid metre
UBT Ok Pibe per W fougl < oh-donciBy o Bion 5 \ple
32000 ¥ [ Areavh pipe v lewgtt)

2000 x 3% (De—vM)x |

I

Ia

13

: E 32{5 Q'SQ“M'
e o Bt
@ W owaleh pee S Augry - ool x & wfx s
¢
= 1960 N,

Tt ok OF P8 3 Lt Ko’ o puerprans 4304 p,

S Maxonm oL o2
T — 2 43:‘}%191
* gng X{O‘LNMM

8 8
Mg

LY 7 e=m,,

7

(o \
=+ 2 3 ’ M&a"yz?‘)
i ML I
(1o xioT
= 13418 N mp, -
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0. Benbivg  Stresses I Unsymmetricss SECTIONS ©

In Case of Unéldnunz}.q_‘.’mj Leerong ke L, T »the quiﬁﬁ’g
Qs doesy’t poss thiouvgh he geometrical Centae o e Sechon
Hence 4he value

F adl anis omd moment u{-}
. Ir e Manimum, &M ou
deehon v 20MN Aeliimine Tue Ma musm WM W:Lb
Wat it e nale o tar Show h . !

Bl Gren i =0
= 4—01(;0" N ij

7. e <

det G & He distancs o 0.6 drom e bottome |, R oMM

Jaeq . - 1300w g - (

{
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Y - ArY + A2y +A3YS
2 T B
(B -Haﬁél’"—‘)

[(lsox D) % g;;] —__L[(lm o)X (so+ ’-L—Q—fj {(mxm)x(merga

(rz.o'x SO)+ [,'loO'xSD)~r ( ZDOXS‘D).

I

- 4412500
i
26500

= [(6b.5)™MM -

-Hence N-A it @ 1665 mm fom e bottom face .

Momeat @9 Inevhoe of He Sechon abod N:GA.
T = Ti4+T242s.

T2 mp 2ok botrom donge

4+ A x HL‘
Ly | )
bhowt prgis passing Hiroog .
e 4. g & | “
b >
5 l?:O{KSD i (,g,oj‘cgb).-(féf:--b—l"%)
5

; [21S1H &6.6 mmt

—)

2 = SDX200° | (5px200) x ((66-51-15DY" = 35605H13 A3 mmb
[ '

=

L T
3 = 200K5074 (agoxsp) w (235 -166-51)" < (197 &2124-3 Mt

2
T 2142413 = 284407 2349 mmt |
Ao .
f% :%;‘ 5 T :%X% = KOO x1ebsT £ 232373 Mo

284903 2349

! Modmuny Peading Shem

= 22371 plmm> .
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1. SHear Gmresses IN Beams:

When a Port  of beam Avbjected b a Constand oencling

mement  Ond Zoro  Qheas force . then dhene W ke Waly bending
Staesses  Cny dhe  beam .

In Altnld pAochte

a beam iz Lubiected I ,
. 24
drom, Sechon ! B BT

SechOn, Also the g acking o0 he beam & Not Zero.

Due v +4he

Shear fovees. e leam will ke Sukjevied Y0 Ghean
Shkesses .

SHEAR STRESS AT A BECTION '

Consider, o Simply  Supported beam latugig a 0D L.

A (&
A c

Cons

e e Seehpng Ab § ¢p o Hls beam at o distance rd‘}(?&pﬂ.ﬂ,‘f
et at sechen np' , Sheas fovee = F
Bﬁnr&mﬂ moment -~ M,

A ‘ C "
oot M seﬁ‘h:‘}ﬂ [8p) . \"5{)9.&\ ‘F[‘er - F—hﬁ‘“:

Bencling moment . M+dm

1 = Mupmod D‘[j ‘l}fn,(’.t'h'a C\'f; “the. Sechon  about oA
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B ovs Weqpived To dind +he Sheasn Staus Pn the Schbon AR at 4

ouat L
ance Ldl me +the NA -

To 4
Find Hhe Sheas. gtress pn the Seckon A ot o /
GU/S‘!’DW\(,Q

. +
4y pfrom the Mewtral awis. :

On the troes-coction EE be 4o Line
ar O dfk'f‘ﬁh}(_‘p_ n‘dl

'&om He Newbod on's.
Now Cong! i

N\

-

- - - =a

Hoove the (o) EF ono bl :Fhe

1o This pont of +he beam mou:d fgg_mﬂ
nite numbes, — b —4
ﬂénwum o

Gqlineders of oo da’ amd fongh, ‘dx’

L
Consr deg One  guel elempntal C(d.&'ndur

dA - Atea of elemental Cuylinder

A% - Length oh 4he elomentat Ciylindee
c y - Aistom o ok the elementad Cylindev drom, N-A
b&@)" g = ;TLQM?

.» ! by vk E)end;'nﬂ Staess  on Qechon AB

0'__+ dq— = "O-E.r}éc:ﬁj 0'% geﬂdj)‘w Stron on Lchon CD ,

.'The Fq@w&_ﬂ@ 8hem at o o5t ance '}d' KomeN-A fe gren by
ot |
T i 2 (= J—'\_ﬂ[xtd ;

9]

Gfﬂulfﬂruy Bend.?n@ SEALE O Hhe end vl the Cglinder ou Ho Cechon

THde - (M) Xy
)

Now let us find 4he fprces gn dhe G ends 0f Hhe olemontalt
Ciglundax

doree on+he end ok he elpmeniu Cylinder.  On Qechon. AR

= Stness X Awnea UL Llemendal Cljbﬂd%

]
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‘5’;‘“'fﬂllﬂr Jorce ©n Hhe  elomontal Cytinder  pn the Sechon CD
= (v4dr) dA
= M+d™
1

xYxda .

i Net unbal onged —ﬁ;:rr,e ©on Hie elemenial c’jbhd’”’

|

d
(M~;—-mx'jx da = -;1— XYy x dA

dn
The -otal tenbatonced force above the [evel EF

= CM)(')((:{A
JS I xgxetn

= "i,I“—"fgd&

'C_‘“f‘_”'.wa}'
Y,

XYyxda.

A - Anea ok the EFGH as Ahoror
§ =~ Distance of the (.4 ot #e Awe A from NA -

| A -3
Due. lo #he lotal Lnbalonced force: on w ,
A\
Y,

——)

the beam above the lovel EF , te beam & \\“\ ,\\\ F_
- Y
Moy fail dve (o Sheaw y——t— =
On Aden lo P&ewm' o(«om Sheos, fafiuag. g
+the honzoental Sechon 0} e beam . \
must  offev a Sheav  eaistornce g—= b

The le_abl‘mrfé'fﬂﬂfg atleast ot be equal lo Yolal Unbalanced
Jorce o Oupisl failue due Lo Sheay.

[, Sheas sesistance ot (el EF = Total Unbalanced] force
Sheas frce . | t;""gﬁxg
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Lot
g = = Onlnslly pf horzontal Sheay oF level EF
6 = woictth: of +he beam at the lovel> EF -
Area pn totueth ‘' %A aa}fnﬁ = bxdz -
" Shear force due 1T = 8hear Shess x Sheaw Anea -

. = Uxbxdx
Now Carating  Shear forces

T xby dx :if_‘;i XA X

—_—

T = CF_M X;AX'ld

T T (. dM :Mforce},

¥
| ™
3z
gl

& the honzontef Sheas
Newtan) 0Ox73.

Fass ot e dpfante Y g
Some Hmes Ax{

e i T N-A .

A abo expressed as the momnt of

9_- A wooden beam 10D mm (rde and 150 mm deep 03 S'f’mpbd &.Ppoﬂvd
over a' Spon ob 4m: 1f S'F at a Sechon of +4h, beam & 4-SDON -
Fnd +he Sheas force at o JL!ShM]C.e 56 dSmm abowe the N-A-

bl Gven . §i

Width , b = 100 naw ' 75m!
Deptn , 4 | 1
t * 1Dty izs"m
‘SHQ'M'}DTCE, P q—S'DOnJ | p-‘l'_
«L(L(' T = Shean deveeShess ot o dlistonce §xmm above o .
B B .
Ne v F PG | E ‘ _
(10ox 150 % (2¢4 <D
YLpD
= 4500 —\);7)
- 0D ¥ e o= 0y /> .

R ——— ]
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12 . BHearR &STress DistriBoTion fOR DIFFERENT ecToNS:

L, Recranguiar Section:

Conaider a M&'M\ﬂum., Aechon |lbeam of w"%r'o,
O ceptth o',

Let F o the Sheas force acting ot +he deckon . Consbles
a level :EF’M a ousionce ":f' dfom  NA .

The Sheas Shess ot this level

K A B
T = F. Ag T N
SRR B\ Z0Ya
2.
Wwhexre a _J.L = .._w.U____, ____,gﬂ_"\m‘- e
A = Anea o e Coctin |
obove 'zd’ l
- ~ ]
i D C
peoxe) B 5

b = Distance of 4ue Cg of Aea ‘s’ dom NA -
T 3049 2 g [ g)]

b - Ac;h;zu torobH. 015.4{4& Cochon o Lowred EF_:‘ b .
T = M0T of whole Lectipn about NA

Lubetituting  Hese values |
(v
— [.?d;ld]xloxz 'J+,2_‘
- bx L
ﬁt

e B LA™
e

L.

The vamahon of ‘¢’ orih - aespect  fo o oa porabola. -
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8heax Staess at +he lop Ea(ﬁe,ld;%

T B [HL B Lp
23 4 -

ok Newtnal QWA yya O

" L[ﬁ_‘-]zixff
Y e2r L 4 9T 4

. Fd® £ 4
6T gx bd>
12

Nopw

Average Sheos Stnewm T‘Wﬂ 2 Shens foree

Arca of Sechon

S F
by d

H[u‘h'nﬁ He above egumton, .

f"[’ = hE T‘W‘a*

_ ) |
B . A soctongulos beorn lppmm nde  omA Qevmm oleep fy  Aubjecled
b o mounuwn ok doree ©f 50 kn. Delermne

8) HAvoroge 8heok Shesd |
b) Mawimum Sheas Shress l
¢) Shear, 8hent at a distomee of A5m  above N'A-
o Given le— 100 mm —
widit, , b= 100mm
Depth , d= 25pmm

mat.: Sheas, force. ) £ = 5peN < SD,000N - 1 i et 26D

.
1}
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!IJ Averaﬂe Sheas, £Eassr 73 ﬂ-.ver, le,d

Tovg = _F__ wnooD
Area. bxd
-~ L0000 _ 2+
2 N{mm
loO x V5D M

Iy Mowimum, &heos, gtress & ﬂe‘m'ﬂq .
Tmax = 'S x T“”ﬁ

—

= LSx2 = 2 Nmm -

i, The Zheas, Atvess at o clistamte 'y’ from N-A- (Y= 26mw)

(A LJ AXY
21 L% 7 T= F X%
Ty b
= EDDDD_ 'LS-DIL 7
2T [? _9’5] = w000 x (10ox100)% (7))
' S
WpOX 25D
= 5beoo [&woo MS] ['_ﬁf X100
2% bd? -
& ~ SDDOD X 1000D X 1S X 12
2. 3 i
X100 x
= - 2'88?\3me1—_
= 2:88 Nlmm*>,

8: B Simply suppocted woooden loeam Of Gpom 13m having a ¢s

150mm x 25pmm oleep C(okuies o boint lpad ‘W at the Clenke
The permissoble &hess 0% F Nfmm> in bercling omd 1 Nhrm= W
Shearing « Codtwlale 4he Sofe tond ‘W)’ .
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i, C Revrar  Seeron:-

. Circados
Cof)ﬁlde-v 0 Hallows Sechon

7§ Sasliu 2.

Ly -]
Le/f' ?J 14 'qu_ gham dbm O'C'Hnﬁ
en the Sectlon .

lake o el Er at o Qecton Y o He euhed 0GR
Sheas Gtvess o this level

Tt - P25

—

ITb
G) 2 o r ) | ;
nsicles, Mzup of Hifeknpss ‘i‘d atr o Justomce t'd’ drom/ N-A-
et dA' & the Onepe of Stafp.

dA - bxd,,d

= EFXCLId ZZ'XEBKdLﬂ

—

= X XNIRU_—!(]’- X oy .

Mement o -fuls avea 'dn’ alomg wp - |

—

= Yxda = yx *"—'?(J—'Ql_—g:xd"d'

Now (—- ‘,? o ”
24) % e olifferenhat gk(Q y-) , Hence m.@aw.:}uon, ob the
above  epzihon becemex
A - [(Rl~ f:ll_)zf":AXQ
3y

Y

i/ 8 1\3/ 1
= [Tt B e Lf)afl]

= "% [ D'-(!{'E.Hl)'éh]

)
b |Re
™=
o)
1?"

LC;
N
2

X
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. 9 e

' i . Ixb

b= EF =2xEp - 2% IR !

3/
F (=) '
__T_)(Q_lg:-—r_‘d'x.-

I

T = o (REy) %
sk ar —

The eqpahon. shows that &heas cdigkibuton acres o Caculay
Sechon 72 pavabtic .

at y=o0: oar He N-A: the Aheas Abresrs 2 Mowmum

Taon = g{:‘[ (R*—0>)
P 1 e
Tmax = £ (R?) | =
A1 x4 ¥ ‘T’mx=i_F__
Gi- Swr™
Toag = Shear Jowe
Avea ol Ciatuwlas Cechon
N -
2y
= £
-
‘Herj.cg /"
(\(m-ay = fg Ta,uﬁ
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— e e

@,‘.' o :
=" A CA&-M-P-* beam of 100mm Aiamelos A& Subyecled i

‘@ Bheasr foree of SN - Colculal
I Awmae Sheas, Ghess

il._; Max;ml”“ Ghm SﬁE&S'
T —— at o distone ,_,€ 40 mm drom  NA -

g?_{_'-' Gl've,o ' 4@\

Daa,@;meM ‘

-+ Radive , R= 5pomm.
Sheay Gvee » F= BKN
= BOCON,
Shear fore

Arec

Y Amroae Shear Shess

s ey
= 5000

” Lo
4_>Q1DO

=2 D' 5566 U!rr’ml" :

Maimum Shear Skess for a Civeular QecsHon

(r)mx Z .;_F “(‘avg

= /""-X 0. 626b

-—

3

> 0.8488 fmm>,

n, The Shear ahess at a clistance ok 4omm drom NA

F e S
T 2 3—‘1:_ (R—QL).

= 5000
[ 5 40*]
3% I x 100"
64
= SDOO X 64 [ 2500 - 1600
KM ¥ 100

2= 0.23055 Nlmm®
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B e

My TI- Section - Y B — .y

lonsiden o 1 -6éechon —T 7z
il Hange

o +he Sechon.

D
. T' g
B - Ovevay torelth X,N we-bﬂ b 'E:i'
< b ke
e e 1
N

D - ouvernu AepTh 0k +he Lechion,
b - Thickness of the web L&
d - DepTh 0} the ey,

“The Sheas, Stresx at a distance 'L:r’ fromy OB -

T = Fyx Ay
Iub.
U Sheas Shess dis tn bution m Hhe -mege
Sh
i:led aren of; . T Ry
ewge,me[.zng 2R
' 2 d Ny
, p 58
Distance of +he €4 okthe Shacted L"J""”“_z' D,
4""”’3"3 from nA
7 tb d 17
G- y+g[2.d -

$(2+4)

Hence Sheow Shegs &y +he Flonge

T-r 85 8[2-2) 112,90
£ Z 2 1[':‘,’*3?

Txb

Ex8
T & ey

)
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s Sheos olishibetion o e web -
| s “hdien ity | BoniamAD
Here moment Ovea ot the flamge omet -

aorut N'A
ok web abovut N'A-

]

S A Momend 0F e flamge
Momerd 0% the Shaooled orea

o(2-4)x2 (24 + +[5-4)x3(2]

- B LY b a* ‘1*]
= B rid +__[ﬂ.-g ,
© 2 (omdD+ 2 | 2

n

'. Shear Shess én +he web hbecomes

il = Sl

¢ - Frxag . __f—.-x[%(o‘—d"h%(%—gl)ﬂ
Txb Ixb

v R

=]
[=]
At the hewtaod axic , y=p hence shear Atresd T4 MOXumwn

€ a A4
Twmax = Tb [ag’—(lyd’*ﬁ _'g._(;}-ﬂ—oj—]

b4
Tonge = o F B(B—d") 4+ bd®

Ixb € g
*

At he Juncton o -bp of Hhe e ond otom of Bomge =

~ . _F [B 7;|2w+!2,[£1_.1_d:]
Y T 'E;_(DC) 2.4 7))

£xBx(p=d*)
P st
81 xb.

\

)

’ b Chkanger
The Shecu Shess at +he Junchion o the -}mnﬂe and e WE anfj

O/bu.bpﬂcd '
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ICQ An I Section beam 35pwmm x I5Somm has a web +hicknesd

achn
08 Iomm and a flomge hickness of omm . Of the &heor force 4
On Hhe Sechon s 4okN. Fnd +he maximum Sheas Shess MP“'

m the Sechon-

Buerall oepTh |, p = 2,50 min
Querall yndry, B - |Somm

web Thickness b= 1omm o i . . . ¢

Homge Twcknvs - gomm . I j 10 remn

. Dep™h of web, d - 250 (2 20) | I__JL'
= 310 mm . ' |

.
6"12&-‘.’ :Force, on e &eOh:Oﬂ- 1 ,-.—: 4—0#:1\; % 40(000 NI
Moment of Inevha ob the Sechon about NTA

T = [5S0X = P ‘
350, | I40X3I0T | 156375833 4 mm¥
DR (2

MomwAaw:w Avea of the -:‘Ffarn%g, X Dittane of & of He
Xy =
frea of Hange 1 Avea 0f Web aboue NA X% clstonce
Jﬁmﬂ' Cé“lb,k The Qren ﬁcr(;:mr\ﬂ'ﬁr

= (150 x20) x (20, )+ (3 m)x(gow.f)
2 pE
= Qfﬂlgfhm?’.

4o,p00 K biSIA

18 837 S€ 33 4 X0
= 13.06 N’
Dnopse Ynesh Abtibutivon Fn-he Ange ;-

The 8hear Stvesk :
a**n&m%edﬁeﬂf‘ff)egﬁmﬂeﬁém.
gD F [P o
% 'T-:ogf[-;,;-f,;}] =0,
T e lower edge Uf tha  lLpper Jianﬁaf at e joint of e Méwoﬂbﬂge
g,a’

—

o,
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T - —Eh ,9_,- a1V . F L A
% 4_“(‘1:) ‘55\[—3-*%)
2 e lpEAY) . EEED ., paer®
81 8 x 188 395 x 18 ’ ) GSR me
Sheas BHAESK olistifietny & e 1och.-
—Tbe Aheaj, wa It:é marz:mw M_ U'A’ M & ?/6 8:(/9’\/ ’010'.

Tmax = 12.06 Nfmm>

The Aheas Mhees at e Jonchon ok Web omd flange 4 en

by e egpation
T = _5’.(_.5— (D’:-dzj
82 *b
Jf-DfDDD

- : ( 350"~ 3/0%)
EX /188:3713x (D

s 10-S1 Nfmm™ .

New Hhe Shea Svees didmowhon lach (A Lymomehical about” N'A-

The Aleas Apcegs Jor wel omd 'Jq%fl"‘ one  perabptie "“C\e gheas
Sivess
at He Junchory gudd—’—vv‘dﬁ C&M)ﬂw_\ (ffp—n') 010+ o p» ﬂldf)m

e £ K————_—-Ib'bmm —_—

Zomm

2.omm
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=

* “The 8heas &tress debing on a lbeam at an T-6ech0n sl I
Uneyml flomger 4 SOKEN - The gackion % Shown i fig- The MO
"5 Onertin ot the Seckon abput N'A I8 &-849 xi0% + Caleulols

the § b
Ak hess ot e NA Omt alio clrawr Jhe Sheas Showt ciehibarion
Dver tu oegh pfy the 8echon,

QVJ.‘" qi"e’\ et 2opm -_a"k

Sl\ﬂﬂ&d‘pm ;E=5DIeN = S0,000 N, r"—/jg

7w
Mimewdt ﬁt, mecha abput 4 5T - 2629 X0y ‘I

LEJ (13 wc"[ﬂ[—E “Hio ms

1 3 0 -,_.
—— 20 £ 0
W
y* _ A +R2us +aay, 5?
A1+}}1+F|3

130

. [(, 20 X5D) x(g_;o)] +(€wo,{m),< (c0+ 9%‘-’)] + [(zoo Xs0) % fo+ loo—l-_SPj]

(120 X50)4( 200 x 56) 4 (2o xsD),

Hence N4 s at dss
tance. o (66 STmm fom b oto '
Sheer Stress Bt Afbuskion:. ' mik e PR Ty

U 8heas. Strezg at e extaeme. edfes i the aqm)ﬁe,a =0

iy 8heas Qtvesz 0 4 3 -
7 3trezz im +he Lupper {ranﬂe, Jwst at dhe junchon pf tepper CF‘ﬂ.mﬁﬂ
ond uwel 18 given by, - o | T

. F-AY
T =" T4

Ag = Aree ob upper diange X C.§ ok Lipper flame drom 174 .
= (2cox 5‘9’(,('33“"‘!—;;) _ Iogv;u.ciw.l

T 2 gpeol o __’_?f_qi?i?_.,
2.899 x10° x 200

l

09520 f*:"fhnmi' >

M, The glear gfesg M e web Just at dhe junchon of the el
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n
by miegratng Hhe above felaton blw Linits 0

=
u- | % M. dx
0 El

I deflection at Ry s ollained

‘o L;

= ) L
Ei‘£ X-Mda.

Bt

LXM dyx  sepresente
® e moment ol anea

. e ot Hhe BM cliagram

at ’eﬂﬁH] d?‘ aJJULL*" PD;(‘L‘, 'Bj : {lﬁ Yy

This & oqumt b

iston e 5 BM Mulh plied by +he

N
Y £ % AXE

A= Mea ob M diagiam blw A g6,

L - Diztence ok (& 5k A aca s Ao B . A
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8. MbHR's TuepREMS -

The vesulis given -for SlDPe and ctz{;lea-h"m v moment area
1] i
Method  ase  Knpun as Mohrs ~theovems
T. The "Change pl  Slope between omy -hoo points W4
Qual 4o +he net avea ob the B:'M cliagram betwesn these POints
dividecl by ET.
I. The -oial deklecton betwen my +ep points fs eguad o the

mement D'k the Orea D’k BM djagr@m betieen ‘e -two PD?HJ‘B
about the las+ poindt ciniced by ET,

The  Mohvs  heorems {5 Conveniently  Led for following Cases

l. Problems  pn Cantilevers  (zero 4lope at fixed end) |

2, Simply Buppertec]  beams Cattying  Symmelst cal loacling
(zero Stope at +he Cenbe),

3. Beams fixed ot both ends (zevo Slope at each end)'

(PBLDPE & DEFLECTION OF A $imppy SUPPDRTED BEAM CARRYING
A PDINT LDAD ATTHE C(ENTRE BY MDHR's TEEDREM :

- L/:r_ ‘}i :
A < I3 e 8
- S e 7

S L —>
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Consider o Simply Supportect  keam Ae ok length L and Oaw_dg%

O point load ‘W' at the Clontae 0f +he beam iye., ot ‘¢ .

"This {5 a Cate of Symmehital loaoking , dence Qope. T2 zovo

at 4he contazn .
Now, teing mphrs -Hwotem for Slope
Slope at ‘A’
B o B isa D’% B.M cliagyam by Akc
EL

Area o BMm cliagram bho ASC
= Area of B Acp
L

Slope a1 A & [y = WL*
6 ET

Npwo Luf’n@ Mobrs  Hhedem ~for cefleckon » we get

Y = Ax
ET

A~ Anea pf BM cbagvam bl Age
= )y

S
X - Distance oy C-&4 of ara ‘A" dom A

'—_X..--".—
T4 T 3

Pa
L L
6 3
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* SLope & DEFLECTION pF A Simpry Svpporten  BEAM
CP(RR‘;’INE, D:D:.. By MpHrs THEDREM:

w/onit tength
lFT"' S
T N A

Slope at p . M2 Gb BM diagram by A omd ¢
= 5 BN i .
ET

Brra = Baea 05 pavabsia Acp

2
= ¥ At % p. w +
3 D = = x-% x WL 1pgd

24

+ob

deflechon, % =~ Distance of C.& s avea

< _g_xzxc £ B wl _BL

§ Z Ty

%

4 szq k= = *
_ 2 ok
b 4 = Ta T
£1 &% .
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q. CONJ‘U&ATE PEAM MeTuoo :-

“The Llope  oand d.a{;iecﬁms of loeo.n')g oot Laxilevers Olstadhed
dOm vavious Mmethods become labonovs s wheo appliedt  th beams lofiace

: 'QQQKUA,C!J Aja_g cﬂfrﬁ E& not Luﬁ':foam “Hyvm )a@\ rut the lena-lh 01) +he beam ,
The Slepes and  defleckons of Auch beams Con e easily vbtained
Yy Conjugale beam method . | '

OonTuaATE BEAM:

Tt 5 an bmaginasy beam Of length equal dp hat  ob e Giginal

bearm, bt for  which ~the. load di’aﬂmm B he M aﬂ‘bﬁmm

ET
[ The toad ot any poini en the tonjugale  beam T el o B ot
that point  divided loy g7,
* 1. “The Slope at any Secton ol the given beam 5 qual o
Jhe Sheas Joree " at he Corvespomcling  SecHon pf Hhe "Cc,,juﬂa& beam
#*&. The clefdecton ot arud SeeH'om  Hfor he ﬁivm leam s gv;z:_? ‘o

“hea "5%0!/'0@ moment " at +he Ccrwspo:adr'nﬂ Sechany O +he "Conjuﬂafé beam”

10- BLOPE & DEFLELTION OF A $5.8EAM (T A PODINT LDAD

AT CENTRE!
(0) Consfoler a Aemaphd Supperted)  beamy  Ap o} lena'!h ¥ g CﬁMLd-nna a
print loadk "' ot Abe Centre 'C

@The BM at A ond B 3 zZerp and at 4he lontre BM

il be WL
7

@The B-M vaties accdding [o Stasight fline law:
(> The load on -the Conju@a—[e beam  Will e pblafned kg

dlvicting the B'M af Auot poind Ly BT
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- 2]
e £ 1 WL
. WL . - A
Ra - "'fb%é-j: C»OVH MG&E. lbearn - K 16ET

loted IDCKF’E om e C””juﬂﬂ‘-ﬁ. beam, = Amo‘b—*}ha Ioa.r:" d:'aﬁmm/

2= b 2 %X CD
L% AR
& Ly b2t
T 4ET
2 4Bt
, 8 ET
R en ot each Suppoit for te Conjuﬁa,@ beamy oill be holk of e Hotal
lead .
Ra¥ =% _ Lt | or*
8ET 6ET

Htfoia%ﬁ o ij'uﬁa_@ Beam medhod !

Bs = SBheas fovee at A gfgr the {'or)judo.ﬁ beam .

tdﬂ = BMat & fy the Cx:njuﬁa-&z beam.

-—
—

o#*
Rp xi: — pad Corrﬁaponotinﬂ b Ach.

» 3.
= WL p b L g By m")x(‘.‘:xi
lbET 22 & ggr 2 3

%C = log3
48 €2
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11. Bmpry  Sveeorrep Bean Carevng an Eccentric  Loap:

W
4 =~
A f— z t o
e—— 24— — b —
il o >

Rq A f/———c'r'k—b Ra
Reactions oching at A and B ate
. s - .
RA = .._b , QEJ = M
L L

The Bem at A and B Wl be e . BM at ¢ Lol be  RpyXxa

= Ll-“xbkn - LL"(;")
L L

The  \eety :

Heat lead o ((.mja,;aa(; benry  at o ) e 0 ah

- J 1L
10 [ind veactizng a4 A and

Iak‘fl’)‘(} Memendz Al .f’l

¥, _{J_ el 2
Re¥.L = ZXA(X(DJV[EJIVJ+[‘Tz{¥%f>(('D][ﬂC'féC8]

!
L (F KA g xpx Bab x(a+_b,)
| Bre 2
= w-a-b[
ax 2 L
oo A+ ba %]
s B0BE [N aphy wpp . qF
QETL D
. Wwab >
= (a+b *
GEIL [ Y+ a Hlbj
-~ Wwab 2
=9 It
6ETL ( +a[a+'.9)}
= Wal 2
bETL [UFM‘]

R
Scanned by CamScanner




1 . v
et Pn - S{UP& at A & idc - DEJ-fecﬁ’o-n_ at ¢
| Achobing B Confugals  banm meted

On = Slear dforce ar ‘A’ f& e Conjugale keam

= Ry

. b -
*Qﬂ (i) | %
e =

BM at ¢ Y Confugnte beam

*
RAT . & — Load AcD x Distance ff C.§ f Acd fomc

Iy

s Wik 2
Ry - !
e ( L™ )X a szclxlﬂa&i)xﬁgq
_ . ETL 3
ETL

cerL

Lé ——._—VJ'Q'IO . *’
—XE C.eTL [L_I"'a]'{ ’

—
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Q. A Simply Suppdted beam of length 4m cosgies a poind loacd ol kN I
ot o pligiamce of Im drom each end - H E= 2x105Opmm> and T = pdmmt

'FDY_%e beam , +then Dsfn6 ijuaa,m beam method , deledmine

A Slope ot eachr endl omd lndey ¢act load
i, deklechon Undes each load and at He Conde.

LA 3kN kN
- S _| B
= < it
2RO RIG™ o
“56 n’\L T T R T T e e T
E:fogmq-:_fﬁzfmq_ A = C\\s\\\ Y \D\\\\e
e Bencting Mmomend diagram.,
* B = £+ +
Recehons ax Ak B g A Her |- [ | Ykq
RA = Rp A e b e et \ J g¥
" SR %
| e X
s 8
B.M@AQB:O Conjuﬂak beorn .

M@ e = p, Xl 2 3x%) <« apn
Iy
5 1@0: RJ&XISS)CF:.SCN (Lﬁ), RAX\DJ"EX&-‘?X‘% EXOZ‘
: i =3 feN
fom ¢ ;
*he oblasned Bencing  momeny &”m‘w”na at a”‘(}' Sochon A’ﬂ EI . e Can
(onstauct Conju.tak& beam.

/ * - -
et R & Re* Reactons ef lenguigale Beom .

g
X
1}
&
ﬁ!.
I

Half a&- oted load  py, torr,juaaa’ Geam, |

7 [A%eryrgt)
[ (442)

* S
Lo E.[]

']

h

J
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I Slope. ot each end and Under eack lood -

Slope ot A, Da = Sheaw force ar A Jor Corjugale beam
= Q‘Q;E = 5 _ it SO
£l 2.5 log»xll?4
= D00D22E sadd
eB N Rg*. a _L—IS_ = -
Ev 0:000225 o
Oc = gheas forre ax 'C'g%r a)r\}uaa& bbeam.
* r !
= RA" - Wt loacd g ale
= AW S 2 2 >
= TRk e o L 9
ET “2 ET EL 2% 108 yip®

. -] O-DDO‘S ,SLQJ »
Liilaily, By = p.ppoir sad

", Deflechon under ench, load" '

et UYe § Ly are deplechons at ‘¢’ § ' —ﬁ)r Hhe  beam,
Now c;a:&dna o Con_;u@a[o beam

Ye = BM at o% Hor tonjugate. beam~

= % —
Ra X (%’ Iﬁ_.wmg‘e ,Lom.f]x Dittance 0‘15' C. 4
= < ;
SR -2 3
g [7— K g k‘é;
= GuD 4.0
2% IpS¥%ip $>_><¢Qat‘
= 0-2mm
Deflechon a4 o o |

Cevdne of Hio L,

B'M at e tonie Iﬂ, Hee- Cm‘,}uﬂai—c | T

_}.k.
& K2 = loowot A%&—’f‘pﬁf X b

islance of C-§
= 45
— R,
L ( xrx._)x[’”g) [rx("))xr
= T Q
T el — r‘i‘ i
EZ Er e = _G-'Li
El E7
N £rs £ 5 x (00O
,.q_ rn = e A5 il D,
2_;“0& X0 2)”0‘} 325 oy

—
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