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Abstract— Pre-Engineered Steel Buildings uses a
combination of built-up sections, hot rolled sections and cold
formed elements which provide the basic steel frame work
with a choice of single skin sheeting with added insulation or
insulated sandwich panels for roofing and wall cladding. The
concept is designed to provide a complete building envelope
system which is air tight, energy efficient, optimum in weight
and cost. These Pre-Engineered Steel Buildings can be fitted
with different structural accessories including mezzanine
floors, canopies, interior partitions, crane systems etc. The
building is made water-tight by use of special mastic beads,
filler strips and trims. For pre-engineering steel building
apart from conventional structural sections such as angle,
Tee, | sections etc. Other tubular and box section are also in
vogue presently. For large span industrial structure a
parametric study is done taking conventional tubular and box
rectangular sections in the present work. The effect of rise to
span ratio, its effect on cost is studied.
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I. INTRODUCTION

A. Basic Domain

Pre-engineered buildings are generally low rise buildings;
however the maximum eave heights can go up to 7 to 9metres.
Low rise buildings are ideal for offices, houses, showrooms,
shop fronts etc. The application of pre-engineered concept to
low raise buildings is very economical and speedy. Buildings
can be constructed in less than half the normal time especially
when complimented with other engineered sub-systems.
There are basically nine major components in a pre-
engineered building such as:
— Main framing or vertical
columns
— End wall framing
—  Purlin, girt and eave struts
— Sheeting and insulation or
prefab panels

—  Mezzanine system

— Bracing system

— Paints and finishes

—  Miscellaneous
services

Il. LITERATURE REVIEW

Sayed Firoz et al., 2012, The pre-engineered building system
is studied with its advantages, features and applications.
Application of STAAD Pro software is proposed and
described in paper.

Choosing steel to design a Pre-engineered structure
is offering low cost, strength, durability, design flexibility,
adaptability and recyclability. Steel is the basic PEB material.
Paper describes introduction to PEB in well manner but
design data is missing from paper.

Aijaz Ahmad Zende et al., 2013, The present work
involves the comparative study of static and dynamic analysis

and design of Pre Engineered Buildings (PEB) and
Conventional steel frames. Design of the structure is being
done in STAAD Pro software and the same is then compared
with conventional type, in terms of weight which in turn
reduces the cost. Three examples have been taken for the
study. Comparison of Pre Engineered Buildings (PEB) and
Conventional steel frames is done in two examples and in the
third example, longer span Pre Engineered Building structure
is taken for the study. In the present work, Pre Engineered
Buildings (PEB) and Conventional steel frames structure is
designed for dynamic forces, which includes wind forces and
seismic forces. Paper presents good examples to solve PEB
design problems and compares PEB with conventional steel
frame structure considering wind forces and seismic forces.
There is lake of references in paper and theory may be
extended for basics of PEB.

Vrushali Bahadure and R. V. R. K. Prasad, 2013,
Paper includes the comparison between various
configurations of industrial shed. There are various types of
industrial sheds. But here we compare the various
configurations of industrial sheds, such as hot rolled steel
shed such as shed using Howe truss, A-type, portal truss etc.
This paper will gives us the suitable configuration of
industrial shed by making and comparing design and analysis
of various configurations of industrial sheds. Design of
industrial shed, by using STAAD-Pro 2007. The comparison
gives suitable configuration which suitable strength point of
view. It is seen that comparing three configurations author
concluded that Saw tooth type industrial shed require less
steel as compare to other two. That means it is economically
good. Author also compare Pre-engineered industrial shed
with all above three and then go to conclusion which is the
best industrial shed economically and strength point of view.
The paper dose not explains benefits and advantages of PEB.
Conclusion must be elaborated to explain results and
outcomes of analysis.

Vaibhav B. Chavan et al., 2014, The study aims to
evaluate the economic significance of the Hollow Structural
Sections (HSS) in contrast with open sections. The technique
used in order to achieve the objective included the
comparison of different profiles for various combinations of
height and material cross-section for given span and loading
conditions. The analysis and design phase of the project was
performed using STAAD PRO V8i. The sample results of
STAAD analysis were validated with the results of Manual
analysis. It was claimed to present manual analysis also with
software analysis but the paper mainly focuses on software
analysis and not presented manual analysis in technical
manner.

Kavita K. Ghogare and S .K. Deshmukh, 2014, The
present paper describes the stability analysis of industrial
shed subjected to wind load. For present work the equivalent
static analysis is carried out for single storey steel building
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with pitched roof in zone Il. The stability analysis of single
storey steel building with pitched roof is carried out using
Software Computer Aided Designi.e., (STAAD PRO) .The
main parameters consider in this paper to compare wind
performance of buildings are bending moment ,shear force,
deflection and axial force.

Result of the analysis done for static method gives
approximately same values as obtained using IS codes. The
result of analysis indicates that inclined members may subject
to compression or tension, in this case maximum was noticed
to be tensile in nature. Whereas vertical members are
subjected to tension. The paper includes too many images of
software instead of basic principles and analysis explanation.

G. Durga Rama Naidu et al., 2014, the present work
involves the comparative study and design of Pre Engineered
Buildings (PEB) and Conventional steel frames. Design of
the structure is being done in STAAD Pro software and the
same is then compared with conventional type, in terms of
weight which in turn reduces the cost.

It is concluded that the weight of PEB depends on
the Bay Spacing, with the increase in Bay Spacing up to
certain spacing, the weight reduces and further increase
makes the weight heavier. To Conclude “Pre-Engineered
Building Construction gives the end users a much more
economical and better solution for long span structures where
large column free areas are needed”. The paper may also
include height variance to analyze weight of the building
which is absent in paper. Height is also one of the factors
which effects cost to manufacture PEB. It must be considered
while performing research.

D V Swathi, 2014, Paper involves the analysis and
design of Pre Engineered Buildings (PEB). Examples have
been taken for the study. Wind analysis has been done
manually as per IS 875 (Part 111) —1987. Pre-engineered steel
structures building offers low cost, strength, durability,
design flexibility, adaptability and recyclability. Only manual
analysis is performed it must be compared with software to
validate manual analysis and software with each other.

Yash Patel et al., 2016, Comparison of conventional
structures with tubular structure for economy is performed.
Concluded up to 15 to 25% saving in expense is
accomplished by using tubular sections. Even if cost for
tubular sections is more compared to conventional sections,
but because of comparatively less dead weight it has proved
more economical for the industrial roof truss as well as for
other steel structures. Paper contains lesser technical analysis
data and included direct solutions. What and how to analyze
must be added in paper in detail.

Salem R.S Ghdoura and Vikas Srivastava, 2016, In
this research a steel framed structure is selected and is
analyzed for different loading and support condition by using
STAAD Pro and Robot Software. The deflection patterns at
the Center distance of the members are studied for different
loading condition. The principle objective of this project is to
analyze and design a steel framed structure by using building
design software’s. Some more software’s may be compared
such as ETABS or SAP with STAAD Pro.

I11. CONCLUSION

Steel is a preferred material for construction, due to its
various advantages like quality, aesthetics, economy and
environmental conditions. This concept can have lot of scope
in India, which can actually fill up the critical shortage of
housing, educational and health care institutions, airports,
railway stations, industrial buildings & cold storages etc. Pre-
engineered Metal building concept forms a unique position in
the construction industry in view of their being ideally suited
to the needs of modern Engineering Industry. It would be the
only solution for large industrial enclosures having thermal
and acoustical features. The major advantage of metal
building is the high speed of design and construction for
buildings of various categories.
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