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Abstract— The PEB is one of the fastest growing building
systems in world. The advantage it offers is that it appeals to
all parties involved in project. Application of this building are
numerous. This building is ideal for any non-residential low-
rise building. This building design help to optimizing design.
The adoptability of PEB in the place of CSB results in many
advantages. Some of them are economy and earlier
fabrication, possibility of long span columns free structures.
The PEB concept is versatile not only due to light weight and
economical construction. In some years, the introduction of
the PEB design has help in optimizing design. The adoption
of this is very good concept in the place of CSB design has
result in numerous advantages as members are designed by
bending moment diagram. The comparison is made between
PEB and CSB and what all the result come in the favour of
PEB always. A steel building is considered as a 30 to 50 years
structure. Without the routine maintenance the steel building
would be unusable within 5 years.
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I. INTRODUCTION

A. PEB:

The well-known concept of the seismic design approach has
become the future direction for the seismic design codes. In
these seismic design approach, the history of time and
response spectrum analysis procedure become an important
in searching pattern and extent of damage to start the structure
response against this event. The simplified method which is
conducted on single degree of freedom system to analyse
structure frame till collapse mechanism is made the response
spectrum analysis.

The structural engineering has come a very long way
from early moments frames to today’s ultra-efficient mega
braced structures. The latest development of structural
analysis and design software coupled with advances in finite
element method had allowed creation of so many structural
and architecturally innovative forms. The pre engineer steel
building use combination of hot rolled sections, built up
sections and cold formed elements which provide basic steel
frame work with an option of single skin sheeting with
insulation sandwich panels which are added for wall cladding
and roofing.

B. Conventional Building:

The conventional construction is a method of standard
construction. It is commonly mixing the utility of traditional
materials and it always remains in to the particular set of
parameters. The most of the conventional structural building
are based up on plans of simple measurements, moderate, as
well as regular floor plans. The pre-fabricated construction is
faster. It doesn’t always make same dependability as

conventional construction. The good feature of conventional
construction is that it causes no two building to be same;
every building constructed is designed individually from
ground to up.

C. Advantages of PEB system

1) Reduced construction time
2) Design

3) Lower cost

4) Easy and lighter foundation
5) Erection

6) Flexibility of expansion

7) Large clear spans

8) Quality control

9) Low maintenance

10) Energy efficient roof and wall system
11) Architectural versatility
12) Single source responsibility

D. Disadvantages of PEB system

1) Susceptible to commotion

2) Low thermal resistivity

3) Low fire resistance

4) Advantages of Conventional Steel Building

5) The CSB system supports beam and concrete slab

6) Itis masonry from bricks and plaster

7) Itis classic method of construction

8) It is most popular in the area of Greece

9) Itis cheaper than other systems

10) The workers can be trained easily to erect moulds and set
steel reinforcement

E. Disadvantages of Conventional Steel Building

1) The CSB system involves longer time of delivery

2) High cost of social security contribution

3) Itis more expensive building method

4) Itis harder and high cost for repair of damage

5) Itis harder to perform quality control

6) The time of completion of a building is 240-260 days
(~100sgm)

Il. LITERATURE REVIEW:

— Paper 1- Syed Firoz, Sarath Chandra Kumar B,
S.Kanakambara Rao DESIGN CONCEPT OF PRE
ENGINEERED BUILDING, Issue 2,Mar-Apr 2012,
pp.267-272 (IJERA)

— Paper 2- Ankit Rajput & Prof. Gajendra Kumar Verma
Seismic  Evaluation of  Pre-Engineering  and
Conventional Steel structure International Journal of
Research p-ISSN: 2348-795X Volume 06 Issue 07 June
2019

—  Paper 3- Sudhir Singh Bhadoria, Comparative study of
Pre-engineered building and Conventional steel building,
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(IRJET), Sep-2017, ISSN:2395-0056, Volume 4, Issue
09.

From study of above researches, | conclude that-

PEB can be adopt to suit a large variety of the structural
application, the greatest economy will be realized when
it is utilising the standard details in the structural
framework.

To know about the importance of the cost effectiveness.
Minimum weight buildings that target with the simple
fabrication process and the easy erection.

The design of the one storey industrial structures with
having the big clear spans in it by the PEB is more
economical then the truss frame.

It is cleared that the PEB is better technique of the
construction then the CSB technique.

I1l. SCOPE OF STUDY

In today’s construction industry,
implemented on fast track basis.
Steel is a best option for designer, it provides flexibility,
ductility, strength, etc.

Selection of material plays crucial role in fast track basis
project.

In steel material, designer can go for PEB and CSB.

the project is

IV. METHODOLOGY

Guidelines for PEB Design at Proposal Stage

All designs shall bs as per Indian Standard code (IS
code).

Design Code IS 875 for Load Cases

Design Code

IS 1893 for Earthquake Resistance Design

Design Code

IS 800: 2007 for steel design

Data Opted for Model

Height- 8m

Total Width- 30m
Total Length- 60m
Single bay length- 6m
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Discussions

After seeing at different cases of loads, we have analysed
that the axial force at support in PEB (164 KN) is less
when it is

compared to CSB (198.65KN).

In PEB (93.031 KN) shear force at the supports is less
when we compared it to CSB (129.335 KN).

In PEB (152.07 KN) axial force at the mid is less when
we compared it to CSB (182.82KN).

In PEB (118.61 KN) shear force at mid supports is less
when we compared it to CSB (133.59KN).

Maximum deflection in PEB is 5.78mm while in CSB is
12.4mm

In rafter, the axial force in the PEB (53.045 KN) is less
when it is compared to that in CSB (129.422 KN). The
shear force in PEB (31.122 KN) is less when it is
compared to the shear force in the CSB (16.234 KN). The
bending moment in PEB (420.485 KN) is more due to its
light weight structures when compared to that in CSB.
In rafter at the mid span, the axial force in PEB (46.790
KN) is less when compared to that in CSB (135.365
KN).The bending moment in the PEB (154.335 KN) is
more due to its light weighted structures when it is
compared to that in the CSB.

In rafter at the ends, the axial force in PEB (34.235 KN)
is less when it is compared to the axial force in CSB
(122.50 KN). The shear force in the PEB (109.025 KN)
is less when it is compared to the axial force in the CSB.
The bending moment in the PEB (253.785 KN) is more
when it is compared to the bending moment in the CSB.

10) In PEB (338 KN) bending moment at mid supports is less

when we compared it to CSB (228.84KN).

11) In the case of warehouse, the PEB is 20 % more

economical than the CSB.
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12)
13)

14)

In the case of warehouse, the tabular structure of PEB is
26% more economical than the tabular structure of CSB.
For warehouse, the average utilisation ratio is 0.5 % in
CSB.

For warehouse, the average utilisation ratio is 0.60 % in
the tabular structure.

L=

]

1) Deflections:

Deflection in column PEB CSB
Start support 2.93mm | 9.6mm
Mid support 5.78mm | 12.4mm
End support 2.98mm | 10mm

2) Quantity of Steel Utilized for the Structure:

CSB With Steel Column
PEB

134.5 Tonnes
106 Tonnes

V. CONCLUSION

This conveys that PEB structures can be designed easily
by simple design method.

The low weight of an PEB building and the flexible
frames offer it higher resistance to the loads of
earthquake.

The PEB structure system is about 26 % lighter than that
of CSB.

Heavier hot rolled sections are used in the CSB, but the
light weight “Z” purlins are used in the PEB and that’s
why PEB structures are lighter in weight.

The support reaction of the PEB are less than that of CSB
as per the analysis.

Heavy foundation will be required for the CSB
structures. But however, CSB offers low costs, strength,
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design, flexibility, and
recyclability.

The PEB structures reduces the dead load and hence it
reduces the size of the foundation.

The pre engineering building structures increases the
aesthetic view of the structure.

The CSB building construction is considered as the
parent to the PEB building construction and the PEB
building construction is considered as the child to the
CSB hbuilding construction as CSB is containing
primitive technique and the PEB is containing the newest
technique.

Both are steel used in industry from small steel shed to
sky scraper and wide, open span facility.

The CSB and PEB has a history and they both are highly
durable.

The CSB require different types of the skills to the
contract then PEB, with need for a metal cutting and
punching onsite.

Every building is designed individually like PEB where
hole and faster has planned and include.

This don’t mean that CSB and PEB look different. The
difference comes in when designed work is done and
type of material use to bring it to life.

All method is successful use to construct many type
structures that will last and last.

durability, adoptability
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