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Abstract: Steel industry is rising rapidly in almost all the parts of the world. The use of steel structure is not only economical but also
Eco friendly at the time when there is a threat of global warming. Steel roof trusses have a broad range of applications in construction
industry owing to their various rewards involving of good load transfer mechanism without negotiating with the structural appearance.
Steel is usually considered over any other building material for construction of trusses, since structural steel is durable and can be well
molded to give desired shape to the structure. The construction in the present era is becoming challenging day by day in order to
achieve more efficiency. The requirement of this study arises when sometimes it becomes difficult to choose an effective software for
the truss during the design period. In the present study, analytical results of three different steel truss models are compared using
STAAD-Pro software and ETABS software. Comparison of different parameters has been made in the form of  graphical
representation. The present paper shows the comparative graphs of displacement and axial force against loading (calculated as per SP
38) of all the three models. The results are compared to obtain the best and most efficient truss analyses software.
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l. INTRODUCTION

Trusses are generally classified under the following statement:
1. Perfect Trusses (m= 2j-3).
2. Deficient Trusses (m< 2j-3).
3. Redundant Trusses (m>2j-3).
Where, m = members, j =joints
Truss are one of the most commonly accepted structural design, many time being utilized as the structural solution of choice of bridges,
roof, cranes, aircraft etc. Steel roof truss is one of structural engineering’s most significant and problematic structure. In structural and
architectural engineering, a truss is basically a triangulated coordination consist of straight interconnected structural elements. Truss can
distribute a single point of weight over a wider area due to their geometry and rigidity. The members transfer equal counteracting
tensile and compressive forces. Truss is a structure of assembled bars, commonly arranged in a triangular shape having two side lateral
elements and bottom horizontal chord. Normally, the horizontal sides are under compression and bottom chord under tension during the
service life of the truss structure. The interior members termed as webs or webbings are joined to form a simple system of triangles
generating equilibrium of forces within the truss system. This is because triangle is a characteristically stable and rigid structure in
itself. When pinned/connected at the nodes, truss is capable of taking sufficient load and transfer it to the supports below.
STAAD- PRO

In the present paper, STAAD-Pro software is adopted for analysis of truss models. STAAD-Pro is a structural analysis and design
computer program which was originally developed by Research Engineers International at Yorba Linda, CA in 1997. STAAD- Pro is
one of the most widely used structural analysis and design software. It has great advantages being a user friendly software. This is
professional’s first choice for model generation, analysis, visualization and result verification. In addition, it gives necessary warnings
for structural improvement. Owing to its various advantages, the software is used for present paper work.

ETABS
ETABS stands for Extended Three dimensional Analysis of Building System which is a design oriented software program specially
built for the analysis of multistory building. In this paper, etabs software has been adopted to determine its efficiency in analyzing a
truss model as it is a building software. This software could more thoroughly detail, analyze and design the individual level of model. In
addition it gives necessary warnings, iterations and conclusions owing to the load cases of model. This software has advantage over

reiteration by providing sufficient properties to the failed members.
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Il. OBJECTIVES

The objectives of study are:

1. To study the behavior of each truss model under given loading conditions using staad-pro and e-tabs.

2. Comparing strength parameters which are axial force and displacement of truss models under provided loading.
3. Graphical representation of axial force and displacement of three models.

4. Selection of the best analyses software for truss among staad pro e-tabs.

5. The results are compared to obtain optimum and most efficient truss model.

I1l. MODEL STUDIES
A building of plan size 12m*36m was selected for study. Three properly configured truss models were selected to be compared Rise
(h), slope angle (6) and spacing between intermediate trusses were kept same for each model to establish similarity in analysis. Loading
on each truss was calculated with reference to SP 38, IS 875 part 2.
IV. SELECTED MODELS
Loading Details In Staad Pro Software

MODEL 1
1 STAAD S0 Vi [SELECTsenies &) - model | -a
dera @ e g @2 SRDasadd OMr et wBgE TN BREES INnY FR O A B
PEFFIFI T Lok M ARARKQACQARTQ L ¥ role .
AGEEBOR A4 WM AL RPN m | vt
L
Wi Paskurncessing Stasl Dusian Coscrebe Design Fuailotion Ovsig KN Cimpmctios Wivbpe Oech Adverwos S Doslgw Pis
3 @ okt 1 - Whole Struchee FIsig ‘osd & Oefinten i
» i E : T+ ([l Oetviions
B 4 ’ = (1 Lot Cens Dsnie
o I % 2 12 [ 12640 (w0
§ ‘ > ) o InOWEONT !
» ‘i i | SR R < GEIrT
5" _ 1 ‘ o Fratagm
an M| x‘ £ 1 :: ;1 { I:‘_r:‘: o
o i } ¥ § 1 ¥ '! ‘ t‘:‘u:_‘?z:-
b P ) - xmm'l.f_‘:‘.'
*ig|e &4 el d 4| % nomas
’ — o |* ! FERT
= & LAt ey & ey
a * i o1t |l | oot Ermwebigen
z § i o R T H
z 3 & b ".:‘i",r‘.
I = ¥ fn [ Ceen
= g ! ﬁ ‘ ! . é | Toggie Lot
1|32 Samgemd Ut el
H . . S
= o o =N
; (‘ ¥ ﬁ MRITVEBILADBORNHLSATLE
X
iy J Ry - e
Ferbeip pwse ¥ e » ‘ T
Fig No. 1 shows loading details of model no.1
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Fig No.2 shows loading details of model no.2

MODEL 3
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Fig No. 3 shows loading details of model no. 3

Loading Details In E-Tabs Software.
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Fig No. 4 shows loading details of model no.1
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Fig No. 5 shows loading details of model no.2
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Fig No. 6 shows loading details of model no.3
V. RESULTS

In the present paper, comparison of analytical results of the selected models is done using staad pro and e-tabs software. For better
understanding, the most critical nodes are selected to be compared. Comparison of different strength parameters such as axial force,
deflection of the selected members is done. At the end of paper the best truss analysis software can be established.
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Members In Which Comparision Is Done

Fig 7 Selected members for comparisons of axial force and deflection.

AXIAL FORCE (DL) AXIAL FORCE (LL)

Graph 1 represents axial force (dl) in selected members of Graph 2 represents axial force (Il) in selected members of
models 1. (All values are in kg) models 1. (All values are in kg).
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AXIAL FORCE (WL) AXIAL FORCE (DL)

Graph 3 represents axial force (wl) in selected members Graph 4 represents axial force (dI) in selected members of
of models 1. (All values are in kg). model 2. (All values are in kg).

AXIAL FORCE (LL) AXIAL FORCE (WL)

FE‘ K F

Graph 5 represents axial force (Il) in selected members of Graph 6 represents axial force (wl) in selected members of
models 2.(All values are in kg). models 2. (All values are in kg).

AXIAL FORCE (DL) AXIAL FORCE (LL)

Graph 7 represents axial force (dl) in selected members of Graph 8 represents axial force (II) in selected members of
models 3.(All values are in kg). models 3.(All values are in kg).
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AXIAL FORC (WL) DEFLECTION DL

Graph 9 represents axial force (wl) in selected members of Graph 10 represents deflection (dl) in selected members of
models 3.(All values are in kg). models 1.(All values are in mm).

DEFLECTION (LL) DEFLECTION (WL)

=

Graph 11 represents deflection (11) in selected members of Graph 12 represents deflection (wl) in selected members of
models 1.(All values are in mm). models 1.(All values are in mm).

DEFLECTION (DL) DEFLECTION (LL)

Graph 13 represents deflection (dl) in selected members of Graph 14 represents deflection (1I) in selected members of
models 2.(All values are in mm). models 2.(All values are in mm).
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DEFLECTION (WL) DEFLECTION(DL)

Graph 15 represents deflection (wl) in selected members of Graph 16 represents deflection (dI) in selected members of
models 2.(All values are in mm). models 3.(All values are in mm).

DEFLECTION(DL)

Graph 17 represents deflection (II) in selected members of Graph 18 represents deflection (dl) in selected members of
models 3.(All values are in mm). models 3.(All values are in mm).

VI. CONCLUSION
1. From the above results we can conclude that axial forces in staad - pro are more as compared to e-tabs.
2. From the above results we can conclude that deflection in staad-pro are more as compared in e-tabs.
3. From the above result we can conclude that e-tabs is more economic software than staad-pro as less axial forces required

less angle sections .
4. Overall we can conclude that from e-tabs point of view model no 1 is more economic and efficient as compared to rest of

the models.
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