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The method of joints In the analysis of trusses
ghves

{a} uncoupled equations.

{b) coupled or uncoupled equaticns.

{c} direct solution,

{d} coupled equations onfy.

Consider the following assumptions in th

analysis of a plane truss: ‘
1. The individual members are stiraight.

2. Theindividual members are connected by

frictionless hinges.

2. The loads and reaclions act only al tha
foints. ) ’

Which of these assumplions are valid?

{a) 1and 2 (b} 1and3

{c) 2and 3 {d) 1,2and3

Acdal forces inthe members 1-2 ang 1-5 of the
truss shown in the given figure are respeclively
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{#) 50 kN {compressive) and 25 kN (tensile)
{D} 25 kN (lensile) and ggkhz {compressive)
_ 2
() 100KN {tensite) and 5043 {compressive)

{d) 25 kN (compressive) and -;,5%& {tensile)
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Structural Analysis

Trusses

Axial oo 2 in the member BC of the truss shown
in the givan figure is (where a = 309

bem—m e ——sfo—— Sm——t
{a) 150 ) 1043N
fo} 153N & 30 kN

Which one of the lollowing is tho correct
slatement regarding the force and deflection at
point 8iri trusses | and lf shown in tha figure?

{@) ! vill have less member force and less
deliection at B cé® :@d toll

(b} | will havo less member tgrce and mare
deflection a1 B compared 1o |

{c) | will have more member (orce and dellec-
tion at B compared 1o I

{d) | will have more member force and less
dellection at B compared o I}

Due to horizontal pull of GO kN at C, what is lhe
farce induced in the member AB?
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@0 (b) 40 kN -
{c) 80 kN (d) 100kN'

A truss ABC carries two horizonlal and wo
vertical [oads, as shown in the figure. The
horizontal and varlical componenis of reaclions
al A will be )

2000 kN

BAD N

{a) H, = 1000 kN; V, = 1706,25 hi¥
{b) H, = 2000 KM¥; V, = 2550 kN
(@ H, = 1000 kN; V, = 2350 kN
{8} H, = 2000 kN; V, = 1706.25 kN

A truss consisis of horizontal members and
vertical members having length ' each, The
members AE and BF are inclined al 45° 1o the
herizontal. For the unitbrmly,disiributed load '/
per unit length on tha member £F of the truss
shown in the ligure the force in member CO is
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The strain enargy stored in the member AD of
lhe pin jointed lruss shown below is

p
[ 3 :'D E] 10 kN

i L

A j Bl

P T '
12605 L 10045 L
@ e © oz
© 125J5 L @ 1005 L
JAE 4AE

Lenglh of each member of the truss shown in
figureis 3m, Membars ABand CDare subjected
to a lemperature rise of 30°C and coellicient of
thermai expansion is 12 x 10°5°C. The verlical
defleclion at joinl Eis

{a) 3 mm ) 1.25mm
{c) 2.5 mm @ 1mm

A canlilever pin-jointed lruss carries one load P
al the point Z as shown in the given ligure. The
hinges 1n the verlicat wall are al A and D. The
1russ has only (hree herizontal members AC, CG
and GZ.



Q.12

Q.13

The nature of force in member AB
{a) is lensite.

(b} is zero.

{c) is compressive.

{d) cannot be predicted.

A loaded pin-jointed truss is shown inthe given
figure. The force in member AG is
WHN '

204N g
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o= 3m ——eda—— 3m

o I ——sefe—— 3 ] V
{@ 1042 kN (Tensie) ‘
o) 1OJ§kN(Compressive]
) Zero
{d) 10kN (Tensile)

For the plane truss shown in Ihe figure, the
nuimber ol zero force members for the given
loading is

- Yo =
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{a) 8 {b) 10
e " (dy 13

In an indeterminate siructure, when (here is no

lack of fil, (he parlial derivalive of slrain energy

with respecl to any ol the redundant

(a) is zero,

(b} will give deflection in the direction of
fedundant, )

{c) will give slope in the direclion ol radundant.

{d) is maximum.

: ' | '
For the siructure shewn below, magnitude of
herizonta! reaclion at A and moment at O will
respeclively be

PPL PL
® 37 ®) 0
© %':.PL N1

In the figure shown below, the lorce in member
ABis

2k 2N 2kN 2hN 2kN

Y r r h

1 A
" OSHN ) 5kN

(@} 5kNcompression
() 2%Ncompression
(€} 7 KN compression
{d} Zero

An indeterminate building frame may be
converled 1o a determinate ong by assuming

{a) hinges al mid-height ¢f columns

{b} hinges at mid-span of the beams

{c} hinges al bolh mid-height of columns and
mid-span of beams

(d) noneol these

Q.18 For the truss frame shown below, how many

members will definitely have zero force under
the given loadings P, and £,?

ot
A ! B Py

W
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(a) 2
{c) 4

(b} 3
(@) 5

(.19 A pin jointed [rame is as shown in the ligure

below.

+

Constder the folloving
above (rame:

slalements regarding the

1, Frameis externalty statically determinate.
2. frame is internally stabte.
Whichof lhe above slalement(s) is(are)} correct?

{a) 1only
{c) 2only

{t) Bolh{and2
(d) Noneodflhese

0.20 Force in the member AD ol he frame shown in
the given figure will be

am
,. il
f—2m ——f
{8} Zero
) -;%{'l’ension)
W

fcl -E{Cmvr&ion)

'(d) WA2(Compression)

Q.21 For the truss shown in figure, members havin

zercloices are
w
e o - E F
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Q.22 Asquarelruss shownbelowislabe constructed

infigld bul while fabricating the members in the
factory, member AC wes deleclively tabricaled,
abittoo short. Slress developed in the mémber
B0, immediatety after constructing the truss by
force, would be

8 c

A £

{a) Compressive (b} Tensile
(c) Zero {d} Can'tsay



an Thetruss is

{a} Perect (o} Deficient
{c} Redundant {d} Nona

Q.24 For the lruss shown in figure, which one of the
following member has zero force induced in it?

20 kN

@ec ©)- 20"
D@ e @ B0 .

Q.25 Theforce induced inthe verical member COof
tha symmelrical piane truss showninthe figure is

Trusses :
L) 2@ e 4 5 (d
1. {g) 12 () 13.{a) 14.(a) 15 (d)
21.(a} 22 (0) 23.{c} 24.(a) 25. (m)

506N

Yc
YA 8
sy

s0kN

{a) 50kM{tenslon) (b} 100KkN{lension}
{c) S0kN({comp.) (d) Zero

Q.26 A pin-jointad tower lurss is loaded as shown in
the figura. The force induced in the membar OF
is - :
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{a) 1.5kN{ension} (b} d.5kN({tensicn)
{c) 1.5kN{comp.) (d) 4.5kN(comp.)

6. (8) 7.(b) B.{a) 9 (c) 10.{p)
16. (d) 17. (e} 18.{b) 19. (&) 20. (b)
28. {¢) '
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AVIELENLLTE  Trusses

1.

(b
Mathod of joints gives IF, = 0, z:Fy = 0, but
some limes only one equalion gives he solution,

(0 ;

For plane lruss assumplions are:’

(i} Weight of all members ara neglecied. All
members are straight . ' :

{ii) All connaclions are smaolh with friclionless
pins. ) :

{iii} Externalioads are applied direclly 1o the pin
joints.

) All framas are perfacl, hence statically
determinale, .

{c) :
Culling a section through 1-2; 2-5; and 5-6.
Taking moment of left part aboul 5.

S50x6

Fia= = 100 kN (Tensile)

Cul a section through 1-2, 1—5“6nd 4-5 and
balance vertical lorce for left partonly

As
Ns_oy
J2

= A5 =50/2kN (Compressive)
{d)

The givan truss is symmelrical. So force in
members BO and EOwillbe same in magnilude
and natura both. Joint equilibrium at O.

Fao Fro

.5
b2 &indr
Joinl equitibrium at B.

Case-ll: . F;'oy Fro= gsin(g)

Foe

a A FBC =30kN

30 kN
Fua

(a)
Force in ABor AC
Consider joint 8.

Case:l: Fgorfe= gsine

2

ST . "
© As sin@ > sInE . so in case-l force in members

will be more than that in case-ll.

"From Symmetry,.there will be only verfical
- dellection of joint 8.

2 A2
Y=Uagtlee = 5p*2= 7
sl

U, ' [ —
1T 4AEsin?8
A=Y __ A
1T 8P T 2AEsin?0
U i N
. 2AEsin2(9]
2

Thus 4, > &

(d)
Cul a section through members AB, 8Dand CD,
and take moment of upper parl aboul D.

Ay

4 12
= in@ = —_
DE = AD sin 3x5 c




Taking mamanis about D,

Foo(DE) = 60x 4
60x4x5
Fig = === = 100KN
(e)
waunil (eagth
SIRIIEITY,
= B
_ ? RDT

Pass a seclion X-Xculling membaers AE, CEand

(os)
M, = Qlrom RHS ol seclion gives

wlxé~ﬁgx21+F¢Dx-' =0

wil

= 2fg-—

= FCD 2 ;] )

Now, R, =R =-‘£-l-
PP

8

i
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)
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()
IM, = 0
= A, xL+10xL=0
R, = ~10kN{downward)
Force in member FC, FE, CA, CO=0
Joint A

L
. =2
lan® i/
= ¢asl = -J
N

\ 2
and  sing =
&
ZF,, =0
= P,sing= 10

2
({5.’5)?-:.%
T
u. - 12565¢L
YT

(b}

Im/ 3 Im

A Im E
0.5T kN 1{N O5KH
§ = IN.La!
where K is Lhe force in truss members when a
unit load is applied at £
Considering joint 4,

K

The member CO will also have a compressive

1
force of TEHN. as the lruss is symmelrical,

12,

13.

L

Now only member A8 and CDare subjecied to
temperature changs.
8§, = KL at

- [—-1—x3x 12x10°F xao)

3

1 -5
-—x3x12x 107" x 30
“[ V3 )

=-1.25 % 1070 m (-ve sign
signifies that defleciien is
y‘g;ﬁ ly upward)

= 1.3%mm (upwards}

{c)

Cutting a section through members CA, CD, OE
and EB and taking moment of the upper par
about £,

105N
20N g H
AN T N\
' T Fe Fio
-y Fer Fu¥
5 Fey %6+ 10%x6-20%3=0
s Fey=0
(a}

P S

{ three members meet at ajoint and two of them
ara collinear, then the [hird member will carry zero
force provided that there does not act any
exiernal load at (he joint,

Thus using above stalement we arrive at eight
zero force members which are hightighted by '0°
sign.

15.

18.

(d)

a c
A ‘H‘— oS Mo
A
t )
L/ . Vs
My=0
= Hyxl=0
g H=0
25,0
= P-H,-Hy=0
= =P
Since %:0
= HyxL-Mp=0
= My=Hy L
My=PL
()
P, P,




20,

Nmnberolmmbefs. 21.

m= 11

Number of joints,
j=7

Hence, m = 2j-3 )
Equation {i} is satisfied.
However, the members are soarranged thal the
truss Is not stable, For example, the distortion 22,
lo the shape indicated by the dolted lines is
possible wilhout changing the length of any
member,
Tho supports provide two reaction compornenis
at A and G; hence the struclure is externally
sialically determinale. However, sialic
determinacy Is irrelevant in this case. because

the structure is not stablg, -
)] o
At joint B. load Wis in line with member 8D - 23
w :
2 Doy :..,.G-'-
-] . 5 . “2"‘
T - 25,
Hy 2 - D.I.
Zm .
v;=0 V'
ol Fp = W (Compression)
and Frg = Fge=0
InABCE
tengh  CE = 2sind5°=2m
' Taking M, =0 26
=2 Wx\(i = HAXZ ’
g’ .
- AT P

ALjoint A, reaction H, is Inline with member AD.

Fip = :"%crerﬁle)

(8)
W
8 lrc o E I3
'S R S &
(b

Sirass developed inmember AC will be tensile.
We can apply, method of joint at joinl C o get
sirass inmember BC which s compressive

Qd‘:
R L 8 Fp

Apply method of jeinl al foint & -
to get stress.in member 8D L
which is tensile. Fia

(c)

m=686
4
m = (2{-~3)
= =(2x4-3)=5
' 6>5

V-
n

“. Redundant lruss.
(a)

Consider joint Dand (orce equilibrium equalion
in1he vertical direclion.

FDC
Fou 2 Fog
B0 kN
}:Fy = q.”\
- o = so‘kN{Tensile)
(c} a 0l

Culling a seclion through AC, CD & DF and
taking moment of upper portion about . The
{orces in the members ACand CDmeetat Cso
they will not produce any moment. The lorce in
member DFis given by,

2x3
oF = T =1.5kN (CompA)



