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Abstract: In this paper various cold-formed steel built up |
beam sections are studied from previous research works
where the sections are numerically analysed using CUFSM
and ABAQUS software and its moment carrying capacities
has been investigated and reported. Cold-formed steel built
up | sections are taken and the moment carrying capacities
of that sections in terms of flexure are studied. This section
in the form of | were subjected to flexure by two-point
loading and four-point bending to ascertain the strength
parameter by ABAQUS, and sectional properties by
CUFSM. How the process carried out while analysing the
sections are studied clearly and review for those sections
also given. This study is going to be the benchmark for my
upcoming works.
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I. INTRODUCTION

Cold-formed steel (CFS) section is the term used for
products which are made by rolling or pressing thin
gauges of steel sheets into goods. CFS goods are created
by the working of thin steel sheets using stamping, rolling
or presses to deform the steel sheets into a proper product
which are usable. In the construction industry of steel,
both the structural as well as the non-structural parts are
formed using the thin gauges of steel sheets. The building
materials can be of columns, studs, beams. floor decking,
built up sections and other any parts of the structure CFS
construction materials differ in many respects than other
steel construction materials like hot rolled steel. The
manufacturing of CFS products occurs at the room
temperature with the use of rolling/pressing. The
buckling property is used to analyse the strength of
elements. The construction practices are just like the
timber framing where the assembling stud frame using
the screws. Making the hybrid sections is a new to the
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structural environment so, the present study aimed at
analysis of hybrid sections which has two different yield
stress material in one section.

Il. LITERATURE REVIEW

[1] Sivaganesh selvaraj et al, (2021) did experimental and
numerical investigation on the CFS built-up beams
fabricated from back-to-back sigma sections: A total of
15 tests were carried out, containing three different
lengths and five different intermediate connection
spacing. The test specimens were laterally braced at webs
and flanges were stiffened to avoid lateral torsional and
local buckling to exhibit failure due to distortional
buckling. Further, they conducted parametric studies
using numerically validated model with five different
lengths, two different sheet thicknesses and varying
distortional slenderness's totalling to 160 specimens.
They summarized numerical results and compared with
the design strength predictions by AlSI's direct strength
method (DSM). The comparison indicates that the design
predictions in general are conservative, however, over
conservative for low slenderness range (Xg< 0.673).
Therefore, they suggested a new limit for increasing the
inelastic reserve buckling strength based on the
experimental and numerical results.

[2] M. Anbarasu et al. (2020) discussed the flexural
behaviour of cover plated CFS built up simply supported
beams made up of lipped channels, under both three-point
as well as four-point loading. The influence of moment
gradient and constant moment loading on theses built-up
beam specimens was investigated by the authors. The
sectional compactness of the channel section and the
aspect ratio of the built-up section were varied to assess
the behavioural effect in the specimens with respect to the
variations incorporated. They used Both the European
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code as well as the North American Standards for

developing the theoretical strengths and were compared

with the test results. Some prominent results are given
below:

e Both the aspect ratio (by varying the transverse
spacing between channels at constant depth) as well
as the sectional compactness of the channel sections
(by varying the sectional depth at aspect ratio)
influence the flexural behaviour of cover plated CFS
built-up beams

e The sectional compactness affects the flexural
strength more than the aspect ratio. However, the
influence of the sectional compactness is dominant
provided the sectional compactness doesn't exceed

the limiting value recommended by the current codes.

e The stiffness characteristics are affected by both the
variation in the aspect ratio as well as the sectional
compactness, and this relationship is proportional.

[3] Deepak and Shanthi (2018) investigated the structural

behaviour and evaluated the capacity of cloned-form full

up thin-walled Double--Box Beams (DBS) and Hybrid

Double-1-Bux Beams (DIBD). All the beams were

modelled as ideal finite element models adopting simply

supported boundary conditions and loads were applied as
end moments. To acquire a large number of data, three
varying parameters were considered namely, hybrid
parameter ratio, that is, yield strength of flange steel to
web steel (10, 13, 15 and 17) ratio of breadth to depths of
the beam (46, 5/6, 66 and 7/6), and lengths of the beam
(1.0, 2.5, 5.0, 10, 15, 20, 30, 40, 50 and 60 in m). The
thickness of both the flanges and the webs were 2.5 mm.

sirain gauge 1 1
: ,
i 9 i i dp b tp Ll
1 2 3 4 (]
i § b [T KX d
strain gauge” =
B/ =10.70 B =083 BD=1.00 BD=1.13
iy
l-'].,a-ug-e‘_-_:_, . B
e T
—'-«-..—-?‘I'L .___.'"L o' - T
LSS o -
I i Tosd emer (balis]h
o > H 4 =
T gl el ‘Jf e
i o b
A | "
™)

Fig 2.1 Hybrid Double-l-Box Beam Models
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All these parameters alter the overall slenderness of the
members. It was shown that at larger spans, Hybrid
Double-1-Box Beams experience lateral buckling. The
results obtained from the numerical studies were plotted
on non- dimensional moment versus non-dimensional
slenderness graph. These results were compared with the
predictions using effective width method design rules
specified in Euro codes EN 3-1-3 and buckling curve-d of
EN 3-1-1, which was originally adopted lateral-torsional
buckling capacities of hot-rolled steel "I' sections, and the
adequacy is checked It was found that Hybrid Double-1-
Box Beams has higher lateral-torsional buckling capacity
than common 'I' or box sections. Hence, they proposed a
new simplified design equation for determining lateral-
torsional buckling capacity of Hybrid Double-1-Box
Beams.

[4] Meza et al. (2016) conducted experimental
investigation m buckling interaction between individual
components of built-up steel beams. An experimental
program was carried out on built-up steel beams,
assembled by bolting four plain channels together. The
built-up specimens were constructed by bolting two
channels of 1.5 mm thickness back-to-back, and then
bolting two channels of 1.2 mm thickness to the flanges
of these channels, as illustrated in Figure 2.2. M6 bolts,
tightened with a torque of 10 Nm, were used to assemble
the specimens. All the steel sections were fabricated from
pre-galvanized steel plates with a nominal yield stress of
450 MPa and a zinc coating with a nominal thickness of
0.04 mm. The built-up beams had a total length of 3400
mm, with a nominal distance between the end supports of
3000 mm. The specimens were loaded at two discrete
locations, 1600 mm apart. The portion of the beam within
these loading points constituted the constant moment
span, while the portions of the beam which fell outside
this region are referred to as the shear spans. The built-up
specimens were designed with zero, two or three equally
spaced connectors along the constant moment span. The
spacing between the connectors along the shear spans was
100 mm for all the test specimens, to avoid failure outside
the constant moment region. The specimens were tested
in a four-point bending configuration and were designed
to fail by local bucking within the constant moment span.
Three different connector spacing's were used to study
their effect on the ultimate capacity of the built-up
specimens and on the way the individual sections interact
with each other as they buckle. The tests revealed that the
interaction between the component sections is
significantly affected by the connector spacing and that
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reducing the spacing between connector's results in an
increase of the ultimate capacity. The paper also details
the procedures followed to determine the material
properties and the initial out-of-plane imperfections of the
specimens. The test program revealed significant
interaction between the components of the built-up
specimens while buckling.
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Fig 2.2 Built up cross section geometry and
Connector Spacing

This interaction was more pronounced in the specimens
with shorter connector spacing's. The tests also showed a
relatively modest increase in the ultimate capacity of the
built-up specimens when reducing the spacing between
the connectors.

I1l. SUMMARY OF LITERATURE REVIEW

Steel sections are the most widely used manmade
construction material in the world and its second only to
water as the most utilized substance in the planet.
Seeking steels for making sections and to make
advancement is the present concern. Today
sustainability has got top priority in construction
industry. In the present study the different yield stress
was used to prepare the cold-formed steel sections
thereby providing a sustainable option to deal with the
cost. There are many recycling plants across the world,
but as steels are recycled, they lose their strength with
the number of recycling. So, these steels will end up as
earth fill. In this circumstance instead of recycling it
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repeatedly, if it is utilized to prepare steel sections, it will
be a boon to the construction industry.
Most of the failures in steel structures occur due to the
failure of flange and web by crushing of steels. Hybrid
steel sections which have low and high yield stress will
not be crushed as easily as the conventional one. These
sections are also cost efficient when compared to
ordinary sections. Since a complete substitution for same
yield stress is not found feasible, a partial substitution
with steel sections is done. Different yield stress
substitution was employed in this investigation.
Hence in the present study is aimed at design of sections
on five different aspect ratios, spacing between the two-
channel section, thickness and three different yield stress
(250,350,450 Mpa) with hybrid sections having two
different yield stress in same section that will provide an
advantage in reducing the cost that is going to be our
future work.

IV.CONCLUSION

The literature study is done for our future work and
based on this the cold-formed steel sections will be
numerically analysed and the moment carrying
capacities will be found out.

REFERENCES

1. ABAQUS. (2013) Dassault Systemes Simalia Corp,
ABAQUS Standard User's Manual Version 6.13. USA.
2. AlSI-S100:2012 North American Specification for the
Design of Cold Formed Steel Structural Members
specification, Washington, DC, USA, (2007)

3. European Committee for Standardization (CEN),
(2006). "Design steel structures, part 1.3: General rules-
Supplementary rules for cold- formed members and
sheeting” EN 1993-1-3.2006, Eurocode Brussels,
Belgium.

4. Stone, T. A., and LaBoube, R. A. (2005). "Behaviour
of cold-formed steel built-up 1-sections” Thin-Walled
Struct, 43(12), 1805-1817

5. Yu, C. and Schafer, B.W. (2006), "Distortional
buckling tests on cold- formed steel beams", Journal of
Structural Engineering.ASCE, Vol. 132,No. 4, pp. 515-
528

6. Schafer, B.W. (2007). "Review: The Direct Strength
Method of cold- formed steel member design." Journal of
Constructional Steel Research 64(2008)766-778

363



© July 2023| IJIRT | Volume 10 Issue 2 | ISSN: 2349-6002

7. Young B, Chen 1 Design of cold-formed steel built-up
closed section with intermediate  stiffeners.
IStructEng2008;134(5):727-37

8. Bebiano, R., Silvestre, N., Camolim, D. (2008)
GBTUL 2.0p-"code for buckling and vibration analysis
of  thin-walled members" freely available
http://www.civil.ist.utl.pt/gbt.

9. Li, Z. and Schafer, B. W. (2010). "Buckling analysis of
cold-formed stel members with general boundary
conditions using CUFSM Conventional and constrained
finite strip methods" Proc. 20th Int Specialty Conf. on
Cold-Formed Steel Structures, Univ. of Missouri-Rolla,
Rolla, MO

10. Zhou, X., and Shi, Y. (2011). "Flexural strength
evaluation for cold- formed steel lip-reinforced built-up
I-beams™ Adv. Struct. Eng., 14(4), 597-612

11. Haidarali MR, Nethercot D A. Local and distortional
buckling of cold- formed steel beams with both edge and
intermediate stiffeners in their compression flanges.
Thin-Walled Structures 2012;54:106-12

12. Piyawat, K., Ramseyer, C., and Kang, T. (2013).
"Development of an axial load capacity equation for
doubly symmetric built-up cold-formed sections." J.
Struct. Eng. 10.1061/(ASCE)ST.1943-541X 0000780,
04013008

13.Li, Y., Li, Y., Wang, S., and Shen, Z. (2014) "Ultimate
load- carryingcapacity of cold-formed thin-walled
columns with built-up box and | section under axial
compression.” Thin Walled Struct., 79, 202- 217

IJIRT 161027 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY

364


http://www.civil.ist.utl.pt/gbt

