3. S%Qﬂﬁmﬁy Determinate Truss

3.1 Need of Truss:

- As span increases, BM also rncreases so depth reguirement for
beam is very high.In this Situation, truss beecames better option
. Since all members of truss are axrally loaded so all Fibres are
€qually stressed. In b€AMS, extreme FfibresS are more stressed as
compared ko inner fibres so truss becames €wnomical than beam

3.2 Assumptions:
1) Members are PerFectly straight.

Only axial force

axial +bend'NG-
9) Loading must be applied at joints only.

JAVAN

3)Mernbers should be concurrent at joints,

9 All joints are LricHonless and pin connecteq .
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Assumpktion ?rach’ca)ly
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?Pffach'cazl all joints of truss are rigid so rotationof jo/nt

produces 8M in members. Since TEMDErS of krussqre very
slender se BM daue ko retabion of joints is very less. That is
why this BM is neglected i'n analysis.
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3.3 Sign Convention:

 Tension (+ve) !

L2 =)

i

> Loaly
‘ ) y '

Force Is always away from cross-secHon.

.comp (-ve) |
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Force is always towards cross -section.



o Types of Truss:-
1) Simple Truss:-
IP two members are
joint in simple triangu
classi fied as simple trussS.
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Three rmembers



c) IFany member o £ simple truss (s replaced by s€condary
simple bruss -

secondary simple truss.

<>
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3 Complex truss:-
Trusses that canhot be classifred as
is called complex truss.

simple and

compound

overlap

Complex Truss.



3.4 Types of Truss:

- 2

Scissor Tr
uss Pratt Building Twss

ah o 3 A

Pratt Bridge Truss warren Truss.

3.5 Methods of Analysis.
1) Method of Joint

2 Method of Section
3) Graphical ™ethod
4) Tension Co efficrent Methed.

¥Note: |
wWillot Mohrs method s a 3raph1‘ca,(? method whieh 1S used

for caleulation of deflecton of Eruss.



3.5.1 Method of Joints:
Stepi: Calculate Support reactions using overall equilibrium

- of kruss.
Step ur: TdentiPy joint of sart In such a way that pumber of
unknowns at thal fornt should Not be more thanZ

StepIrr: Apply equations of equilibrivrm at jointof stepTt
d calculate unknoydn forces

(SFxz0 and =Ff,=0q) an

at that joint.

Steprv: Mave to another joint where again nokmare than
2 ynknowns qre jare.S‘erJi.

Stepv: Repeat Step 11rand stepIv H1) forcein all members

are known.
Stepvi: Represent rmermber force in tabular formate.
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Equatia Ns:
TPy =0
= Fy=0
=My=0
Mg=0 (R.H.8.)

Rl
3
3.5.2 Some Tricks:
Trick1: IF bwa non collinear members are paeeting at ajoint
ckion then

and subjected to no exernal force or v€a

both mernbers have zZero

L/o ~\o
Trick o: IF three members are meeting at Q Joint out of which
two are collinear and _jolnt 15 subjected to M0

external foree Or reackion then non-collinéar

ynermber has zero force and collinear members have

equal force.
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®. How many me{‘ﬂberS have zero ﬂome 9 Note
. NG -

Zero force member
is provided to
reduce effective

ifngth of other
rmembers.
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z.5.5 Method of Section

Procedure:

Stepr: Calculate support reactions if required.

StepI1: Decide cut section
to calculate force in des/red

Skep Itl: Use equations of equi‘lr‘brf'u m
member.

Guidelines to dedde cut Section: pich P :

is Section should pass throug whic P &=
to be calculated.

W Sectiop - showld<¥ . rminl mOuwm pumberof reembers—to
calculate forte—0- desiree=

i Section may cut any number of members.

iy Section should be such Fhat force in desired member
can be caleulared using el ther af Followding equations.

SFez0. 2Fy=0; and =Mz = o.

b the nnember in
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s If all unknow® forces 0oF FBD are papchl except a Force
which needs 10 be calculated then eithesr ZFzz0 or ZFy=0
is used.

o If ql) ynknown forces of FBD are concurrent akb any ool D=
except a force which need ko be ealculated Fhen = Mz zo

is used.



quation of Azxial Member:

36 Force Displacement €

B

AvyA
f
\
--3A
A L gon | ofion
' { EloD
' Cormn :AA Elonga,h'on 3 ’
ComepA P e =88’ g8
A ! &
:A.xAcase Y8 :A:tsco‘se :AYBS’“Q
= component
of Axp
along AB.
. on as tVE
C’ans:‘derrﬂ(y e?ongal‘
e AE A
Dap €059 7 AYF“S'ng)



@4In a redundant joint madel, three bar members are pin con nected

at @ as shown in the fjgure. Under some foad placed at §,the
elongation of members M@ and 0Q are found to be 48mm and 35mm
respeckively. Then the horizontal drsplacerment <u* and the

verticol displacement v’ of the node Q, 'n mm, will be respectively

N
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MN= 400mm Q) -6.64 and 56.14
NO = 560mm b) 6.-64 and 56.14
NQ = S0omm

c) 0.0 and 594!

4) 59.4¢ qnd 0.6
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Taking com ponents of uandv
along Tembers,

45"

ucose +vsine=48 ---{
—~U COs48° x+¥sin45°= 35 ---(i1)
From(i) QDdQ")

w= 6.65mm

2 Vz 5614 mMm .

Cosg= 409
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