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Abstract - The world’s growing population and limited
natural resources increase the need for more efficient
structural systems to achieve sustainable economies and
societies. Cold-formed steel structure systems (CFS) are
increasingly used as primary or secondary structural elements
in the construction of modern buildings due to their lightness,
construction speed, recyclability and durability. The
construction of pre-engineered steel building systems has
significant advantages over single-storey buildings and is a
practical and efficient alternative to conventional buildings,
making the system a central model. focus in a number of areas.
Prefab Building creates and manages data-rich, multi-
dimensional, real-time views with project support now
implemented by the Staad Pro engineering and design
software package. This study used SAP 2000 analysis tool to
design a new cold steel structural use industry and compare
them with common steel grades existing in the Indian market.
The strength and weight of the structure is compared here for
bolted and welded connections.
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1. INTRODUCTION

Generally, large industrial warehouses or production units
are single-story steel structures. Auxiliary structures
separate between the essential building edges of a metal
building frame. It performs the complex task of extending
beyond the supporting roofs and partitions to cover the
external loads and route them to the central servers.
Auxiliary structures, as these individuals are sometimes
called, serve as critical environmental supportribs and serve
as part of the horizontal load-bearing framework of the
building. An optional roofing material called a purlin
regularly constitutes a flat gizzard compartment. Divider
supporters, known as ghats, are often seen at divider-
support gatherings. Most of the manufactured steel
structures are low-rise structures, so to speak, most of them
are one-storied houses. Mechanical structures, a subset of
low-pitch structures, are regularly used in steel mills,
automotive companies, lighting, utility and process
companies, thermal power plants, distribution centers,

community facilities, warehouse depots, carports, small
businesses, etc. I'm here. These structures require large gap-
free regions. From now on, internal segments, partitions, and
segments are regularly discarded or stored in the base.

A comparative study of the use of cold-formed steel and
traditionally used hot-rolled steel construction provides a
new basis for the use of conservative, strong and lightweight
materials for their rapid accumulation and transport. Offers.
A STADD.PRO inspection device was used for the inspection
and configuration process.

A. Cold formed steel structures

As the name suggests, Cold Formed Steel (CFS) units are
generally manufactured from room temperature processed
rolled steel sheets or strips, or sometimes steel sheets. The
material thickness for such thin-walled steel diaphragms
typically ranges from 0.0147 inch (0.373 mm) to about 1/4
inch (6.35 mm). 1 inch thick steel plate and bar. (25.4 mm)
can also be easily cold-framed in basic shapes (AISI, 2007b).
Cold formed steel products were first introduced in 1946
when codified standards were first introduced. Cold-formed
steel is widely used in the civil engineering industry,
including both structural and non-structural members
manufactured from thin steel sheets. Cold-formed steel is a
fairly versatile product used to manufacture everything from
small structures such as warehouses to large structures such
as bridges, buildings, power pylons and transmission towers.
Cold-formed steel is commonly used in the construction of
beams, columns, and channel bars in certain construction
industries.

B. Optimization of Structure

Papalambros and Wilde (2000) loosely characterize
planning progression by choosing the 'best’ structure among
access methods. Improvement emerges as the salient goal of
any structural effort wherever it is fundamentally expressed.
However, if the problem is poorly organized (characterized
by Simon (1973) as somewhat ill-defined), e.g., no suitable
apparatus or learning is found, or to find the ideal placement
The effort is widely recognized as a brilliant plan that meets
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all necessities with remarkable resilience given its structural
cost.

C. Wind Analysis

Coastal areas, which are susceptible to the effects of wind
and waves, are expected to suffer damage, such as damage to
high-rise and medium-sized buildings and severe damage to
production facilities due to strong winds. The wind loads
shown were applied to a mid-rise manufacturing facility to
prevent structural failure of the building due to high winds.
Strong winds generally affect India's coastal areas,
accompanied by tropical or extra tropical cyclones, often in
the form of tornadoes. The previous work is a huge monster
that spreads over about 1000 km in the plains, and the
temperament is equally impressive. A down blast is an
explosion caused by a sudden drop in the wind flow due to
heavy rainfall in the generated cumulonimbus cloud. The
small magnitudes of these wonders mean that few are
captured by meteorological perception mechanisms. It is
well known that tornadoes are small miracles, a few hundred
meters wide at most, with rapid weight loss due to spinning
breezes and climate. The nature of fixed winds and weight
changes due to tornadoes is unknown.

D. Research Objectives

The main objective of this study is to justify the
implementation of cold reformed steel in Indian continent
buildings as an alternative for small buildings and industrial
frames instead of R.C.C. and general steel sections. Following
are the objectives:

To determine the variation in strength of CFS and steel
sections.

1. To determine the weight variation in both.

2. To determine its implementation on a live project
using wind load.

3. Todetermine the technique of optimization of steel
using software.

4. To determine the 3d analysis of steel structure
using Stadd.Pro

2. LITERATURE REVIEW

Ragavan et. al. (2018) (seismic analysis of steel structure)
Here the author considered a seismic analysis of a cold
formed steel bare frame structure using the application SAP
2000 where they considered three divergent steel frame
models as a 10 storey, 20 storey and a 30 storey building for
the examination. Distinctive stacking conditions like the
dead burden, live burden, seismic burden and wind load are
connected in our examination. Straight investigation (Time
History Analysis) and Non - direct investigation (Pushover

investigation) are embraced for the assessment of seismic
conduct of the distinctive sorts of steel outline structures
under examination. Straight and Nonlinear investigation of
the three distinct kinds of building structures gives a thought
regarding the obstruction ability of the inspected structures
against substantial horizontal powers. Aside from the
incorporation of different burden designs diverse properties
have been doled out to the structures as bracings. Knee
props, reversed knee supports and erratic props have been
received in this undertaking study. Relocations or distortions
and sheer powers at basic segments have been inspected
with the arrangement of programming examination.

Marsel Garifllin and Udo Halshorst (2015)
(Computational Analysis of Cold-Formed Steel Columns with
Initial Imperfections) Here the authors describe their
experience applying cold-formed steel structures in the face
of the complexities of buckling and post-buckling
performance. introduced. The proximity of any kind of
vulnerability confuses the evaluation of such structures.
People with thin-walled CFS are known to be particularly
susceptible to early geometric errors. These imperfections
may be the result of the assembly process, transportation
and capacity, or development process. In this article, we
report the results of a nonlinear clamping study of
compression segments in the CFS-C shape and assess the
impact of error on heap-bearing limits in the individuals
tested.

Harun Mugo Thande (2014) (Structural Analysis and
Design of Warehouse Buildings) Here the author analyzes
different structures used in warehouse construction
considering different assemblies used to connect the
structures. did. The extracted building parts were considered
the most important, especially given the stacking conditions.
The three critical loads on the structure were snow loads,
wind loads, and the structure's own weight. The basic
motivation for the investigation was to exclude highly
stressed parts of the building.

3. PROBLEM IDENTIFICATION

This study produces a similar report that relies on two
different material types. B. Consider cold-rolled and hot-
rolled steel, similar lamination using non-straight survey in
Stadd. Pro. The study also conducts a cost study of his two
structures using S.0.R. C.P.W.D.2014

4. METHODOLOGY
Following steps are followed in this study:

e Step-1 first step of our study is to select building
geometry.

e Step-2 Selection of different materials (CFS & STEEL)
can be use.
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e Step-3 Selection of wind zone (47m/s) as per IS- 875
(part-111):1987, Appendix - A for high wind intensity

region.

e Step-4 Formation of load combination (8 load
combinations in X & z-direction)

Load combinations as per LS. 875-1V

LOAD CASE NO.

LOAD CASES

1

D.L

L.L

W.L

(D.L+L.L)

(D.L+W.L)

1.5 (D.L+L.L)

1.5 (D.L+W.L)

I ||| WD

1.2 (D.L+L.L+W.L)

e Step-5 Modeling of building frames using STADD.PRO

software.

e Step-6 Analysis of truss considering same loading.

Geometrical details
Building Industrial building
Section type As per Indian Standards
Support Condition Pinned/Hinged support
Length 40 meter

Bays in Z direction

8 spans of 5 m each

Width

20 meter

Bays in X direction

4 spans of 5 m each

Column height 8 meter
Material properties
Material properties Values
Density of STEEL 7480 kG/ m3
Density of Cold Formed 8000 kG/ m3
Steel
Young’s modulus of STEEL 2.17 x 104 N/mm?
Poisson ratio, p (Steel) 0.17
Poisson ratio, u (C.F.S) 0.3

Tensile strength of Steel 415 N/mm?2
Elastic Modulus of C.F.S. 3447.3 MPa
Tensile Strength of C.F.S. 550 N/mm?2
5. RESULT ANALYSIS
Shear force
250
200
Z
9 150
8
& 100
50
0
1 2 3 ] 5 6 7
=@==Cold formed steel ~ ==@=Hot rolled steel
Axial force
4006
4004
4002 ~\\
Z 4000
-
v 3908
S 399
T 3994
2 39m

3990
3988
3986

[y

2 3 4 5 6

~

== old formed steel ~ ==@=Hot rolled steel

Deflection

Deflection (mm)

= ~ w

- L N
-
~
(5]
-
(%]
(=]
~
[s.2]
o

—8—Cold formed steel ~ =@=Hotrolled steel

© 2022, IRJET |

Impact Factor value: 7.529

ISO 9001:2008 Certified Journal | Page 688




’// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET Volume: 09 Issue: 10 | Oct 2022

www.irjet.net

p-ISSN: 2395-0072

Cost Analysis in Rupees

Type Qty. Kg Rate Total Remark
Steel 14% Cost
Section 10380 136 1411680 reduction
is
C.F.S observed
Section 8700.43 140 1218060 | in C.F.S.
structure

6. CONCLUSION

This study compares equally loaded three-dimensional
bearings with different cross-sections in order to identify the
best material that is strong, hard, inexpensive and
economical, either cold-formed or common steel cross-
sections.

A. Shear Force

Since shear forces are generated by imbalances at joints
connecting different elements, in the above chapter it was
observed that C.F.S structure minimizes imbalance forces by
about 22% and makes the structure more stable.

B. Axial Force

When building with truss structures such as (e.g. consider
mobile telecommunication tower structures, warehouses,
and industrial frameworks). Each truss element of the
structure is designed to support only axial forces (tension or
compression). Axial forces can cause buckling in long, thin
components.

C. Support Reaction

Support reaction force is the reaction force due to the
support of the system. In our study, we observed the
distribution of forces under the pillars and pillars in C.F.S.
more effective Framework.

D. Deflection

The deflection distance of a member under load is directly
related to the slope of the member's deflection shape under
thatload and can be calculated by integrating a function that
mathematically describes the slope of the member under
thatload. The above results show that the frame structure is
less flexible than the C.F.S. general structure.

E. Cost Analysis

As India is a developing nation thus development of new
construction with cost effectiveness is important for its
proper and budgeted development. Here results show that
using C.F.S. one can minimize the cost by 14% of the total
cost.
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