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Abstract— In a developing country like India, the capital
outlay under each Five-Year Plan towards setting up of
industries and consequently construction of industrial
buildings is very high. It is, therefore, necessary that the
various parameters of industrial buildings be standardized on
broad norms so that it would be feasible to easily adopt
prefabricated members, particularly where repetitive
structure could be used. In the present work, a total of ten
pitched roof trusses are compared. The analysis and design
results of steel roof trusses are presented for a span of 12 m
and 6 m spacing between them. The truss configurations used
are Double Howe, Double Fink, Fan, Fink, Pratt, Queen post,
Fink-2, Multi panel, Attic and Piggyback. The slope of roof
truss provided is 180 which is generally recommended as this
may not pose any fabrication problem. The analysis of roof
truss is done for wind zones | to V1. The analysis and design
have been done based on the relevant Indian standards. Box
sections are used in trusses. A comparison of axial force,
shear force in members and weight and cost are made. Also,
axial and shear force on these trusses is compared. The result
shows. that the Pratt truss is-more economical than other
trusses considered. On the other hand, Fink-2 type truss is
costlier and has more weight than other trusses.
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I. INTRODUCTION

A “truss” is formed when structural members are joined
together in triangular configurations. The truss is one of the
basic types of structural frames formed from structural
members. A truss consists of a group of ties and struts
designed and connected to form a structure that acts as a large
span beam. The members usually form one or more triangles
in a single plane and are arranged; the external loads are
applied at the joints and therefore theoretically cause axial
tension or axial compression in the members. The members
are assumed to be connected at their joints with frictionless
hinges or pins that allow the ends of the members to rotate
slightly. Because the members in a truss are assumed to be
connected to frictionless pins, the triangle formed is the only
stable shape.

A. ROOF TRUSSES

Trusses are used in a variety of applications where a
lightweight, yet strong, structure is required. Trusses are used
extensively in bridges, buildings (particularly roofing and
flooring), radio and television towers and space-based
constructions.

Many home builders order prefabricated roof trusses
from a manufacturer and have them delivered to a building
site because building roof trusses are labour intensive and
prefabricated roof trusses save time, materials, and money.

Fig. 1 Industrial Truss system

Il. OBJECTIVE OF STUDY

The following are the objectives of the current study-

1) To analyze different steel roof trusses i.e., Double Howe,
Double Fink, Fink, Queen Post, Fan, Fink-2, Pratt, Multi
panel, Atticand Piggyback using STAAD Pro.

2) To analyze different types of steel roof trusses of span
12m and spacing of 6m for wind zones I, II, 111, 1V, V
and V1.

3) To compare axial forces of typical members, principal
rafter, tie member and web members (strut and vertical)
in steel roof trusses.

4) To compare shear force of typical members, principal
rafter, tie member and web members (strut and vertical)
in steel roof trusses.

5) To compare trusses with reference to weight and cost.

I1l. METHODOLOGY

This project involves analysis and design using a popular
designing software STAAD Pro. STAAD Pro was chosen
because of its following advantages.

1) Easy to use interface,

2) Conformity with the Indian Standard Codes,

3) Versatile nature of solving any type of problem, and

4) Accuracy of the solution
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IV. RESULTS

A. AXIAL FORCES IN DIFFERENT MEMBERS OF
DIFFERENT TRUSSES IN WIND ZONE I.

250
2
Z 20
& 150
g H B B
L 100 183:3
| Q Q
< 23 EXE2EEEE
MIiFREEEFY R D
< o)
0 20.9

Double Double Fink Queen Fan Fink-2 Pratt Multi Attic Piggy
Howe Fink Post Panel Back

TYPES OF TRUSS

Fig. 2: Comparison of Axial Forces in Principal Rafter.
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Fig. 3: Comparison of Axial Forces in Ties

Fig. 6: Comparison of Axial Forces for Typical Members in
Different Types of Trusses

B. AXIAL FORCES IN DIFFERENT MEMBERS OF
DIFFERENT TRUSSES IN WIND ZONE I
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Fig. 4: Comparison of Axial Forces in Webs (Inclined
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Fig. 7: Comparison of Axial Forces in Principal Rafter
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Fig. 5: Comparison of Axial Forces in Webs (Vertical
Members)

Fig. 8: Comparison of Axial Forces in Ties
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C. AXIAL FORCES IN DIFFERENT MEMBERS OF
TRUSSES IN WIND ZONE 11

Fig. 9: Comparison of Axial Forces in Webs (Inclined
Members)
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Fig. 12: Comparison of Axial Forces in Principal Rafter
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Fig. 10: Comparison of Axial Forces in Webs (Vertical
Members)

Fig. 13: Comparison of Axial Forces in Ties
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Fig. 11: Comparison of Axial Forces for Typical Members
in Different Types of Trusses
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Fig. 14: Comparison of Axial Forces in Webs (Inclined
Members)
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Fig. 15: Comparison of Axial Forces in Webs (Vertical
Members)
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Fig. 16: Comparison of Axial Forces for Typical Members
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in Different Types of Trusses

V. CONCLUSION

Weight of Fink-2 type truss is more than other trusses
considered for the same span.

Similarly, comparing truss based on cost, Fink type truss
is costlier than other trusses.

Weight and cost of Pratt truss is found to be less than that
of other trusses.

Weight of Fink-2 type truss varies from wind zone | to
V1. It is about 59.4%, 61.2%, 64.2%, 66.2% and 69% of
weight of truss for wind zone VI, respectively.

REFERENCES

Vaibhav B. Chavan, Vikas N. Nimbalkar,
AbhishekJaiswal (2014), “Economic  Evaluation of
Open and Hollow Structural Sections in Industrial
Trusses.” Vol. 3, Issue 2, February 2014 ISSN: 2319-
8753

Jyoti .P. Sawant, Prof. Vinayak Vijapur (2013), “
Analysis and Design of Tubular and Angular Steel
Trusses By Post-Tensioning Method “Journal of
Engineering, Computers & Applied Sciences (JEC&AS)
ISSN No: 2319-5606 Volume 2, No.8, August 2013

Mr. Roshan S Satpute, Dr. ValssonVarghese (2012),
Building Design Using Cold Formed Steel Section.
International Refereed Journal of Engineering and
Science (IRJES) Volume 1, Issue 2

Aijaz Ahmad Zendel, Prof. A. V. Kulkarni 2, Aslam
Hutagi (2008), Comparative Study of Analysis and
Design of Pre-Engineered-Buildings and Conventional
Frames. IOSR Journal of Mechanical and Civil

Engineering (IOSR-JMCE) ISSN : 2278-1684 Volume
5, Issue 1

[5] Sagar D. Wankhade,Prof. P. S. Pajgade (2008), Design
& Comparison of Various Types of Industrial
Buildings.International Refereed Journal of Engineering
and Science (IRJES) Volume 3, Issue 6

[6] Daniel Ruiz and Alberto Sarria (2004). Response of large
span steel frames subjected to horizontal and vertical
seismic motions.13 World Conference on Earthquake
EngineeringVancouver, B.C., Canada August 1-6, 2004
Paper No. 1404.

[7] AJayaraman, R Geethamani, N Sathyakumar, N
Karthiga Shenbagam (2014). Design and Economical of
roof trusses & purlins, IJRET: International Journal of
Research in Engineering and Technology EISSN: 2319-
1163 PISSN: 2321-7308

[8] Dr. S.K. Dubey, Prakash Sangamnerkar, Prabhat Soni
(2012). “Analysis of steel roof truss under normal
permeability condition”, International Journal of
Advanced Engineering Research and Studies, E-
ISSN2249-8974

[9] J. Marshall. (1972). “Torsional behavior of structural
rectangular hollow sections”. The structural Engineer,
50(5).

[10]C. M. Meera, Pre-engineered building design of an
industrial warehouse.

[11]Thomas W. Murphey Jason
performance trends in
structures,AIAA-2003-1903

[12] Vrushali Bahadure, Prof. R.V.R.K.Prasad, “Comparison
Between Design And Analysis of Various Configuration
Of Industrial Sheds” Vol. 3, Issue 1, January -February
2013, pp.1565-1568, ISSN: 2248-9622

[13] Prabhat Soni, S.K. Dubey and Prakash Sangamnerkar.
“Comparison of Design of Steel Roof Truss using IS 875
and SP 38”, Research Journal of Engineering Sciences
ISSN 2278 — 9472

[14]1S: 875 (Part 1) — 1987. Code of practice for design loads
(other than earthquake) for buildings and structures

[15]1S: 875 (Part 2) — 1987. Code of practice for design loads
(other than earthquake) for  buildings and structures

[16]1S: 875 (Part 3) — 1987. Code of practice for design loads
(other than earthquake) for buildings and structures

[17]1S: 800-1984. “Indian standard General Construction in
steel-code of practice”.

[18]1S: 801-1975. “Code of practice for use of cold-formed
light gauge structural members in general building
construction”

[19]1S: 811-1987. “Indian Standard-Specifications for cold-
formed light gauge structural steel sections”.

[20]1S: 806-1968. “Code of practice for use of steel tubes in
general building construction” (first revision), Bureau of
Indian Standards.

[21]1S: 4923-1997. “Hollow steel sections for structural use-
specification”, BIS.

[22]1S: 875-1987. “Code of practice for design loads (other
than earthquake) for buildings and structures” Part I to
V.

[23]SP: 6(5)-1980. Hand Book for Structural Engineers:
“Cold Formed Light Gauge Steel structures”.

D. Hinkle,
hierarchical

Some
truss

All rights reserved by www.ijsrd.com 21



