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7___/ UNIT-5

ANALYSIS OF PLANE MEMBERS

TNTRODUCTION !

A Stauctuae mode up of Sevexal bor8
Cor membersd njveted 03 wWalded togethea i3 known
a3 frame. TL the fyame s toMponed 6{7 such
Membeas which oxne fwﬂ‘ Aub-b—l‘cfent' to Kkeep the
trame in eq“;':“‘b”“"": when +the {;mrvm iA Auppoxh‘ns

an exteynal load ; -then +the bmme i5 known ap

perfreck frome - Though in actual pracHce the

Membeas one  Welded oF »¥iveted +082'H‘}€7L at +heiy

ioints, Yet for  caleulation pusposes +he joints ome

aaumed o be hinged oy Pin - joined. Tn +hiy

h
cAaPémL,WQ Shall  dr8cusrs ho w to detYexmine the

foacen in the membeas of Perfect F%ame, when ¢4

W /:?ubjecf' to Aome external Load .




r-—T'(jPeb 0{5' Frames:
The dliffrerment +ypes crb- -krama/s o

'a‘),pa_i\[;qct' -6-rame , and
i) Tmperfect  frame

I'“Pe"{yed' -‘-Iqme May be a deﬁ—l‘cient* Frame

0Y a acdundant -Bmmz-

P.e‘vbed*v- frame:

| "Tﬁ.c frame which i tompoied of such
MeMbexs, which oxe Just sufficient  to keep +the
Hrame in  equilibrium 1 phen the  fyvame ia Aupporting
an extexnal foad s 13 known op Perfect {;mme.

The aimpleat pr'{;—ecl' -6-TOMe A a ﬂ?ansle, oA Ahown

in Fig: Which onaiatd  thze Members and -thage
joint'is- The thae membeas one AB, Be and Ac
INheaeos the +haze Jointa: Tp, A members .
ML A1 B and ¢ This -{;zrarnz can be QM|'|3

analysed by -+the condition of equilibrium .




Jet *he +
o and @ ]oln{- D oas added to
+he +tntangle frame ABc - NowW, We . ]
shown 0

get o {—zamz ABcD OF

-gig- Thia frome can alao be analsmd by the

condttions of equili brium .Thin krame i alao

Known o» pezb-er.{- Jrame -
A B A 8 E

Assumptions ~Made in Finding out +the Foa .
‘ e 1n a

Fxame:
The aAzum _
s ptfons made in finding out the
foxces in a’frame - axe -
i
) The fFame i3 a pevfect I
ame

l‘l.] The
FroMe  comrier load ab 4he
e Joint

i)
aJL! ' [d
= J oin ‘l’ed




rf .
Reactions off AuPpoats ob— a frame:
The- ﬁ.rameh are  genexally Auppoated .

() on aollex Aupport oo

" on a hinged Auppoxat

w

T} the frame ia Aupported on a zoplley Aupport

then line of; achion o the xeaction Wil be a‘f

Atght angles +to +the xollex bone oA  Ashown 1n g

c J,D E

B

&~ F & Rotley

|+|'naed
Support T\ A Rolley

suppov t hof2 »
R

T§ the frame iA Aupported onp hingec\ asuppost

then the -Line of action ofy the xaction depend upon

+he load .:scd)s{'em on the ‘b"QMe,




ning the

| Nc-i'hod Ub g0int8:
| foA oleterm’

n +his method > OF

the equilibzium ol

every joint
ofy au the vertical fowce’ as Wl

hoaizontal JoAces acking on @ jeint

o. the Joint Ahould b
ene OAZ onlg 4WO
The ﬁoace

4o zea e Aelec{@d

+hat at any Hime h

which +he {,oacea arz unknowt:

wmpre,vsivo ”g +he mervibes Puzhm

will be
connected WheAea? the

tviemmbey
+he Joint 0O Which it 12
{,—oace in +he mMembe¥ witl be +enatle i{,— the m™membe?

pulls +he joint to which it 15 tonnecked -

pPaoblem i

£ind the i
foaces in the mMembeas AB,AC and 8c

D-—é"H‘m +xuAs Ahown n Fig -




G

Soln :
Fivpt determine +he~ zeactions KB and Rc' The

Line of action oly Load of 20kN acting at A T4

vextical « ThIA load s at a diatance O‘b ABYX (on 6o’

et ws find +he diatance AB -

Lyom he polnk B: Now

in & alght anglecl +riangle
ual fo

The .—h\t‘ansle ABC

with angle BAC =qo - Hence AB taill be @9

Be x coa bo

AB = Bx toabo = 5X-L =9'6m

Now -he dratance % Line Of action oﬁ 20kN fzom B

A
AB X cor b0’ oy 25 x.J:z =1'25m .

Taking the ™Moment obout B, we sef

=35

RC:D.5

—

5

= %kN

R8 = Total load -Re

= 20-5 = I5KN




Now let us conalder -the equilibeium of the

vou'ous -joints

Joint B
A
®
]
bon Fa
B > ——----- -
T ®
RB =15KN
let  Fi = Foxce in MeM bea AB

Fa = Foate in membea B

let  the JoRte  Fi ia acting  towoad +the
joint’ B and -the force Fa ia ac.h‘ns away -b—rom

 he joint B as shown fn Fig - (The nactHon Ry A

OLcHnS Veatically up . The t—oua Fa 5 hoaizontal .

The  aractlon rg Wil e balaned Rg - Hence F, riuat

act towords -the Joint B 80 that t4 veytical

Coviponent 6§ F1 - The vertical Lo ponen t+ D’E— F




Mmuot act downwoada +to balance RB - Hence F
Mwt act  towaads +he Joint B 8o +that tis
veatical component 4 down ward - Now the horizontal

tomponent of Fi is towoad the [oint B Hence force
Fa nMust act QAway -ﬂ—rom the join‘t 4o balanced

the horizontal component of- F) -

Rea\olvin3 the ﬁoncezs ac-fmg on +ha J‘oin{' B;

Vertically -

Fi 8in bo® =15

Fi =_15 Y

. —

-—

Sinese’ 0- 866
= IT32 kN Ctom pYeasive?) .

AS Fu ia Puahirg “the Joint B, hence +this

Foace Will be compreasive - Now Ausoluinj the

foaces honizontally, We get -

Fa = Ey coa bo =171"32 X J_;_

=8:'bb kN (4engile)




A8 Fa 1A Pulll’nﬂ the J'ofnt' B, hence thir {Mce_
witl be -tenatle.

Toint ¢

let

F2 = Foate In meribey Ac

Fa = roace in +4he Membey B,

The -gozme Fa hon aluady been cqlmmed

N Magnitude ond dizedon we have Seen <that
'B‘OKCO& Fa 1A <ensile and hence it wirll pull
the leint ¢- Hence 1t mnMuat act away <¥om the

Joint ¢ aAr Shown in Frg -

RMolving -b—o;u:exs VQrfl'éallxd, We get




F3 sin 3° -skn

F3 =_5
8'n3p°

= IOKN Comprexpive)

AB the Joace pa is P4shing -the joint c,

hence i+ will be (oM pAexsive .

Paobferv 2

A hm U‘k 'SPan T-5m connien a Po“'\‘l‘ lm.d 5% kN
a+ Joint p oA Shown in Fig- Find +he Aeactiong
and fonacen in the ™Membesxs of the 4ruas.

Soh

let ud fisst  detesmine the maction gy and kB

Taking moments about A1 W2 got RgyT5 gy

Rg =5_ =

2
145 g

= 0'bb1kN




Rp = -otal load -ks
=1-0-667

=033 kN
Now wnaidea +the equiltbyium cé.‘l:ho. Voalous
Joints -
Joint A
Fi = poace in member Ac

c
Fo = Foxce in mMembes AD .

let the foace Fr iA acting +towaads

i D
the jofnt— A and Ea 1A ad—l‘ns awqa T F2a ®

R =333k
¥om the jeint A oA shown in prg

Reaolv?ng the  Jorces vertically , we get

Fi sin z0° =Rp

Fi = kA = 0333
—Q o _
Sin3o 05

= 0666 KN ( tomproaaive)

Rezolving  -the foaced horizon-tallg, We get

FY = F x 08 36°

= D'bbbXx D.8bb




=0'5T67T kN ( Tenaile)

Jjoint B
c
et F4 =Foace in Member Be \©
F5 = Foace in Member Bp 1
3 CJ
lek the dizection of F4 and b < 2
@ Fs TB
Fs ot axsumed ox shown i'n Fig RB=0061
R‘ezsolw‘ng the {oaces Vertieally , we gek -
Faq s'n 20° =FRp =066 7
F4 = ppb7
Sinzo®
= I'834 kN (tomprexsive)
Rg;somng +4he Horce hoxizontally, We get -
F5 = F4 wsaz0° =1'384 X086 =1I.155 kp CTens!'le)
Joint p .
let F» = poace in Mevibea ¢py. The joxces Fo
ard Fs5 have

been al;uadg aleulated I'n
Magnitude and olizection . The toncm Fa and

F5 cxe +enasile and hene +Hhey will be pulling -




+he joint D oA Ahown in prg- let +he diacction

ol F3 iA ormsumed os Ashown in Fig-

Reaolving  +he fonces Vertically, We getb

“\®
Fa8'n 6o° =
Fs
Fgol = _
O 6 D
Sftnbo 0'86b < g
A @ Fi Fs

=1'1B4T KN (Tenaile)

4
Henhce <the -b—oacezs in the Membexs axe flen

FI =0D-b6b kN t tompaeasive )
Fo =0'5167 kKN (Tenalle)

F3 =1I'1547KN  (Tenaile)

F4 = 1234 KN (tompaasive)

FS = I'lg5KN (Tenaile) .
problem 3

A +ruw o Span am A Jpaded as Zhown i'n

Fig tI17- pind the acacHons and Joaces N

+the m™aembea o-k the H4yuns.




Soln :

ket s fiast Caleulate -the 2004100 PP and rg

'Elkl‘ng Momvents  qgpout As e ge t

Re xq =IX 34y ~2141) =qq

r\_
(V4 o
fam
>/ )
JFW 7 H \ B
qknN 12EN
v vV
<— 3m X 3IM — i —
Ph — Rs
am

I?B:‘?‘i =1kN
q
RN = Toral tead ~RB = (9 41y = IokN
In +hiA problem , +hene oAz Aome Mem perg
In  whith foace I'A-Zezo-

Theae  mMembeas ane obtained diacctly ap

given below .




ol them
for +he qutliba’fum oy the Joint ) the +hind
once should b2 equal 1o zew0:"

I+ Thxee ‘bm\cu oane acting at +he Poinf A

¢i.e Rp > FAC and Fpe)» tWO o} which (i@ rRp  RALD

-(,onuz (ie + RAG r)s Zeno-

0. gimiloaly »-thaze Joaces are acting at thez
loint B (ie RB 5 FBF and EsH) two o Whtch
(e, RB and FBH) axe along +he aame Straight Line -

Hence -the -hiad {oAce FaH Ahould be zevo .

2. A+ +the Joint E also , +hae *OMM Cie

Fep , Fpe and FEH) ave acﬁng -tivo oﬁ- Which
(i
e pep and Epp) axt along  the Aame Styaight

| ine . Hence -the ~+hird +0Ace FEH wwt be zevo.

ND‘N o ® -
the equtlibtium of Vvartous Joints  can be

tonsideacd .




]
Joink A: c
Frer = Foace in membey Ab =
v
FAC = Force in momber Ac
A ° &
= Rp = 10knN (t.omp’reMl‘Ve)
AN
Now Connidea +ho equiltbn'um D’B RA Z10k N
Joint c.
Joint ¢
let Fep = Foace in Mempber c¢p
Feo = Foxce in Membeyr CGt |
FAC = 0k C Lomprensivey
let +the d

izecH on cﬁ- Feor and Fep aze ox3uMed

o3 Shown in Fig

l?erlw‘nS +he boace)s Vertically, e get

Feen L8O = g =

- * 4
r:CCw = 10 4 \’OkN
oge

Cose =0




|
Feop = _1o =lox.8. =12-5kN (Tenarle’)
4
(415)

Re&olv.’ns -&MCeB ho;ﬁzon{'a\ls 1We gelt

Feb = ooy stne

:u-5x_§_ =15 kKN Ct.ompxew_\.iw)

NOW  conaiden e equiltbyium ol joint .

Joint 61.
The f-mco. in MeMmbey C & A 12skN © -
NSkN
CTenailey . T Fao
o
Hence o+ +the Jorat G4, +Hhis -
. A © Fay 8
ace Wi po Palling the going 61 a3
v
qicn
Shown n Fl'ﬂ He1T1 Ce)
Rezsolvmg +he

Foscex Veyteally , we get

5 (s




Ae +he Magnf-’tuda_ 0-15 Ferp A nltgo):lvc,

dizzeHon Will be ox ahown in Fig.

Then

Fein = 1kN (lompaeasive)

Reao\vin% +he Jﬁoncea honizon’catlg, we gel

D
c
12:5 8In® = Fgy (2-SKkN
/\,_'
Fotn =m.sx 3 ('.'cosesg e
S S
(=]
=TSKN (Tenaile ) -5 .‘ >
Fly
Now conaidea -+he equilibrium o-(; Jorntn b akn
Joint p
~he {;oxcezs

in the membea ¢p and 610 have been

alaady calwilated *They ane T-skNand (gy Nuspech‘vehd
Both oxe (omproasive .

let F = i
bH =Foace in Me
Mbey pi) CIsiN. o )
FBE = Poce in veMbey D e )
1] \\W
RQAOIVlnS ~the foacea VQO"HCQH\:,, we get

FoH cogg =1kN

th - .*l_ = —l_ ‘ GT &
a3 @ 4l(s)




=5 wpas KN CTonalle)
4
Reaoing 1he fonces hoalzontally » we get
T54+F 'nO = [ Ling = 8
FoH 800 = Fpe ( 5}

FRE = 164106 v 3
S

TS+ 016 = §.asglcM( ompramiy
NOW conafdea -Hhe equil ibrium a{)- Joint
Joint E.
A8 Shown In F'9-at jolnt E -thae foace. e

QAcHNg - -the joace e Fpe and Fep oar in the Bame

Shalahb Line.
Hence Joxce pppMust be zewo
Rncz in EF i-ey FEE = Fng

=%a5kN CLoMp’reMIVe)

NoW  tenaides the joint H:

o & '-"ka - 815 kN

> <

=




Joint H-
Tt 1A alaady ShowD +hat joaces

Ex and By oae Z€A0:

Also -the +onces in the M™Mem

tensile and In the ~embeyw DH

in +he Wembe?

ber GH 1A T-S KN

v5s las KN +ennile -

E
F
le+ pyp 13 the 4foace In +he o
©
Membey HF-
Resolvirg fonces Vestically, we &S
%e*, ) a 1-SKN "
1-25 (08O + FyE togo =12 ~L9KN
LRt (4 e -g)
'o + 08 Fyp =12
r‘HF = 12-lp =t =135 (Tennile)
0.8 38
Now cwnaidea +he Joint B.
o F
Joint B
NKN
The fonte in member BE
S { B

Now he boxces in each Memben one

Known .

K

Fe-tknN




in F\9"
They on shown In F'Q

pao thoae -{o,up/sav-

Shown in @ “tabulox Jﬁ‘”‘M‘
(& 1'SKN D S'Q-SKN\ E {g’lSkr\;} E
g > £
10kN ﬁl/ \kN K -
) 2]
\
. k N
A X S pa N TSKN . '
¥ v |
< M h 3M s Im
RB =1 kN
Rp zokn
Member Foxce in Momvibey .
Ae I0KN C Lomp)
AGi 5
i 12: 5 KN (Tensg)
- TS KN Ltomp-)
Ay
IbkNn C Lovp- )
DE
825k N CwMP_)
DH
H
E TSKN (Teng.)
H
0
HB 3
——————Hp

12-15KN (ot )




) TAUASLD -
‘_Mz-tho& u{,— Joints Applied to cantilever Tau

. iy 1A not
ITn coke U‘{y Cantilevea tauanes, LE

y nactions: The
necexaony +o deterymiine +he Auppoat

) - ba
Foatep In the memvibeas G{s cantllevey -xusd can

) the {aee
obtained by Staating +the Caleulations FAom ¥

end u‘b the cahtileyey-

Problem !

Peteamine  -the joaces in all the members of o

cantileven . 4auss Ahowin {n

Frg .
Soln :

Heae +the calculations can be Ataxted oM end o
Hence  considen -the equi(ybrium of -the joint o
Jointe.

let+
Feb = Foace i Membey and
PO = Fonce N Membey cA
Theia

OMumed ol iagctiong Ot shown in Fig

Re:solvtns Hhe -bmco_ VQa'-h‘cqlrS,we 9ot

\




o
Zl000 y
Fep = 1000 = Iooo :1154-'11\1(7')
Singg® 0866
bo® o
R‘ezsol\n‘nS the poaces hoxi zonta) l

= 511 354 Ccom pressive
Now hzide 5 the

CQuilibyiup, O'L. the Joint p
Joint D

The Foace Fen LI - PRN Ctenzile) 3 alamdg taleulated

FAD = Foxee N Membey Ab, and

= Foace [ Member BD

“Thera Mumed  diarctiong axe shownin i

g.
8
)'?ezsolw‘ng ‘e Joace Vertically, we get-
FAD s a3p° =1B4:T tog30° |
|
Fap = ngq.q t0S30°" =1154-1N / ! .
o8 30° C tonyp.)
et -
R%olw‘ng the %oxce. hOﬂZOﬂ{‘a”'d' e g




FBRp = FAD &M 30 + Fpe Sin 30

=15E4T X0'5E+154-TX0'5

=1154'1 N (Tensile)

Now the -b—oaceis o Shown 'n a +abulax #oym betow °
Mem bew Foae in the membey Natuwe U{T fore .
Ac 5ST1'35N Comprexsive
eb 547N Tenaile
AD 1154+71N COMPyoxsi ve
Bo 541N Tensile
P¥oblem g -

Deteymine the foace in +he truans  shown in Fi'g.

Which comies a  hozizontal load of 1akN and a

veytical |oad Ub—-l&kN-
Soln : |

The +yurs 1°5 Auppoated on aolleas at B and
hence  the maction at B must be nosmal +o
the zolley bavie Ve <the Aeactton at B»‘ 'n thig

Cose ; Ahould pe Vertt'cal .




At the end A -the +¥yuw A hinged and

hence “the suppoat reaction at +the hinged end f

WTll  Lonaiatg U{s— a boyizontal

YeacHon HA and

A Verxtical xeaction Rp .

12KN

(S

B

> T e
' /' 18 kN

e )

Tabing Moment- c—k. all

pa

-bDFCQS at Ay e 3a{-

Rex4 =g X2+ 19 X1 =3b+18 =54
R = 54 =3
y SKN cq)
ke = Total veytical load - RR

“18-13'5 = 4.5KkN (4

HR = Sum o all howizontal load s
= 12 kN (&)
NOW +the Hoace in the members can be caleutated .




In -m‘angle BeDy BD= fgc'l +epd

- lnl-f-:-sl

=3'sm
(o8 = ge = 2 =0
Bp xS
1
3 Sthe = b
| - :_—_’5 :0’6
BD 2§

let ws biast wnaidea the equitlibrium ofy feint p.
Joint A
The  xeactions kp and Hp axe known in Magnitude
and  diaection® Lot -the dizectrons oly -the foaces in

‘the menvipers Ac and AP oxe as Shown in Fig

Reiso)ving +he joxce Veatically, we get

FHD a&in ® =Rp Hﬂ:llkNl =)

T~

FAp =_Ra. = 4-5 :‘l'.S'kN@Omp-)
sine 0.6

1

i

-

} . _
Relsd\nng the -b—o'ace;s horizontally , we ge b

FAe =tp +Fap wso

T l2+1'5x 08 I8 KN (Tens)




Now conaidea tho jornt c.
Joint c.

At -the jolnt ¢ -the

veatical Load 18 KN arr Rnown in Magnitude and

dizections: Foa equiltbyium ut)_ the Joint c.

FBe = Fen =i1g3kn (Tenai o)

Fep = gkp (Tenaile)

18N

fore o in memiber ¢cA and

Now considen +he Joint 8.

Joint B.

At the jolnt B, Re and Foace FBc oAt known in

Magnitude and dixectHon .

let Fap s the fonce in membey gp

Re“'\"\"ﬂ the foaces VQUHQO.\\S,WQSQJ*

FBD X 8ing = RB

Fen = _R8_ = 135
Sine O'b

=292 5kN (Lorv\p-)

|

Y 18Kk

N

R )

Now the oacer axe Ahown rn tabutoa

~ 8
ISKN
\3'5]\ Rg

form below .




Membey Force in membod Natuae ©Of foae
AcC IBKkN Tenaile
AD 1+ 5KN compaersive
ch 18 kN Tenaile
B ce 18 kN Tenaile
Bp 2'SKN Compreasive -

Method o‘b— Section

When the {orce In a fow  Membens oy o
+aurs oL 4o be deteymined ) then the method U{y
gection i3 mvoaty Used « Thia methed s very 9uick
os t+ doex not involve +he solwh‘oh 0‘{5— othe¥
loints of the t¥uss-

In +hi3 method; a aection \ine ia powsed
-thaough the membeas, [N Which foaces one +o be
deteanviined o Ahow In §ig: The Aection Line Ahould ba
daawn in Auch a way that i+ does not wt Moar
than thace. memvibeax in Whith +he boaces oxe unkown .
The paat Uh— the ~truason any one aide U{y +he.

Section Line, ra -aeated os a jree body In equilibrium

undea the acton of external joaces on the part and.




Foace8 0 the membeas cut by the #Aectton Line. “The
unknownn bmce N the m™embeaS oxre +hen dQ+QKMt‘naJ,

by vaing equattona oly equiltbyium as.

2Fy o s ZFy =0 and SM -o

2KN

\/ akN okN T

3k N

T} the magnitude of- the Jfoxces, in +he
/
Meni beas cut b‘d QA Sectton Line , I3 postive +hen

the oarsumed dirction ix tortect - T Magnitude ofy

a bome 3 negative, ‘then averse the dixecHon o‘{ffﬁaf forte -




Pyobtem I -

Find +he {foaces in the membess AB and Ac c{; +he

+rurd Ahown in Fg - uxins method ot— geekion .
Soh !

Fixst determine +he acaction Rg and Re.

The distance of lne ofy actien of sokn fvom  point Bis

A B % (0g60° 08 2'5X_L_ =)95m
Qo

'l‘qlreing Moments about point B, We get-

Rexs -aoxias

20kN
. ‘ A
Re = soxiag Oud  Fage
72
5 ;
\
= 5K o O
N \GD \ 3!) > c
\
8 \
Re = 20-5 =iskn ks it \\@ -

Now dzaw a sectipn Line (i-1), wH'l'nS the memboy g

AB and Be In Which b—oacea axe o be deteymined -

NowW wnaiden -the equilibrium of the left poat of

+the truxd - This poat 15 shown in Fig .

oL

let -the dliections of. pp, and Foe.

ossumed O& Ahown in Fig.




Now fahu‘ng ~the ™M oments oé, all +ho 601\025

ach‘nﬂ on +the let—'l- powt’vabout' point ¢, we get
6 x5+ (FBa xA) ¥ =0

(' The pewpendicular distance
blw the [ine of action Uﬁ' FBa

and Po'mt ¢ A equal o Ac)

<
O+ Fpp X5 x 0830° =0 \\
-—_— S
ISEN

Fea =_-15
S % wsaop’

F-lT30KN

f‘—ﬁc . )
negative Sign  Ahows that . rFp, s acting n
1

+h - L}
¢ oppoaite draectron (re -y Yowarda polnt BD

Hence
Force pgp Wl be a ¢pm ALAA T
PA2AATVe foace .

FBc x3. S*Sf06o°

FBe = 18 A2'5 % (pgbo® 15 %
—_— = 05
—_— 25 x8inke" O848

[ —————




=8'bbkN (Tenafllo) .

problem 2 -
A +vum o 8man & m 1A loaded on Ahown in pig.
Find +he aeaction and Joome/s in the Membe7s

Moarked 4, 5 and 7 uaing method ch gection .
Soln:

ek uws btast doteamine the Aractions Rep and Fg

Talangle ABp i3 a Aight angted ‘triangle ho.vi_ns angle

1okN
. [0,
ADB =qp A 12k N
, @
AD = AB 0sbo" q.'f b
= SX0'S =a-sm 0”6 AA N 30
A ¢ \8
The distance cﬁ- Line o{)— s\ —————
) ‘\ Ry
action the vertical load lekn JG'mM Point pwill (Dl,e AD

(0s 60° o% 25 XD'5 :-M-SM

Evom +'a“fan3le. ACD, We have

Ac AD =92:5m

Be = 5-9% = 2:SMm

In aight omsled_ -fm'ansfe, CEBs We have

BE = B¢ A 30° = n-5xV3

——

2




‘. The dratance U[y Line cr{,— acton 0'{, vextireal
toad 12kN. faom point B will be BE 4 30° 0¥

BE x V8
Q
= (n-sx‘j._g,:, x V3 - |.g15m
2 2

“.The diatance 017 the Line U%od{on U'jb— the
Load U{)— 12kN fvom Ppoint & will be
(5-1815) = 31a5mMm
Now -\:qlerng ~l-he MomMents about A, N e gek

RBAG =Ip ¥ 185 t X 305 =50

Ke = % = IokNn‘and Rg = (1o+12) -1

= 12K N
NOW dyaw a sAeecton Line C1-1; LqunS tha

Membea 4, § qnd T n which {yomea ax to be




Thia poat ia ahown in prg- et F4)Fs and

Fq1 axe  +he foaces in memben 415 anod 1 Let

+heian dizxecHiong ane omsumed os ahow in pig
Now taking the momenta ofy all the foacea
acting on the zight part about point E, We get

KB x BE wa 30° = |24 A (BE XSinh 30°)

10 % (erf&) ﬁ_—r;_'g = Ea xg-g,x‘fg
-1 o -IXD'S

loxﬁi =F 4%0'S

Fq = loxV¥3 x L
Y 05

= IT'32 kN (Tenalle)

Now -taking +he mMoments of all +he koaces about

peint B acting on the ¥ight paat , we get

|2X BE (08 30" +Fg5 XBE =0

Fs =-12% bg 30°

=-10-39q2 kN -




-ve algn i{ndicates that Fg ix (omprexstve
F5 = 10392 kN (tovprexsive)

Now taking  “+he mMonunt about Polntc of all +he

jonce acting on the Arght paats, e get

128 F 425

= =T5-95
.\

"15

F1 =14 kN Comprossive )

Theae boaceA ane AaMe gz obtained

in Paoblem .




pyoblem 3z .

A tsum o apan qm 4« loaded ox shown in Fig -

Find -the Acaction and foacee in the riembeas Mavked

12 and 2.

Soln !

let ur frast calwtated +he acackiong Rp and Rp

Ta leing nMoMent abouts A s We get

Re X a4 =9 X3 +)2%b =a7 +"\3_:qq

RB =449
[}
=IIKkN
RF = (a+12)
=1oknN .
c 0 @ £ F
w~
"
© ©
6y,
4m
® <)
: & i
A & ¥ 3
qukN 2k N
l IM —¢ IM—¥— 3m —f

<
4




- . L
NOwW dxaw a Aection line 0-1). wtting D

; b
Membexs 1> 2 and 3 in which .‘_oz\cezs o to be
deteamined « Lonaidea -the equtltbyium of the poak Ol
i5 Smalles than the /u‘gh‘\:' PMf)'

+the 4rumt (because it
Thia part 4 ahown in Ffq .let Frs F2 and F3 -
OAt  the {oace mMember ;2 and 3 we & pectively -
let +heia diactions oxe oxsumed &% Ahown N
Fig-

Taking moments o'ﬁ» att +he }foaces acting

on the left poat about peint D, We getb -

IDY 3 = F3x4

=TT 6 KN (Tenalle)
Now fakinﬂ the Moments c{,— all +he boxceb
acting on  the lef+ paat about point 61, we get

IOX3+F1x4 =0

Fir =

"30 - _q.5kN
A




Negative  algn  ahowsd that foace Fi ia ompreasive .

Fi =7Skn Clompressive) .

Now  taking -the mements about the point c, e qet

Far3-Qxz Faxgq=o

Fax3-07 +75% 4 =0

Fa = o1-"1'5xa
3

=43
3

-

= ~-lokN

Nasa{—\‘ve Ay Ahowa that taace Fa Ta

toMpzkiive

Fa = 1'0kN Comprexaive).,




