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Abstract-An experimental study was carried out for the composite cold-formed steel column and composite hot rolled 
I-section are discussed in this paper. Totally 4 numbers of cold-form channel sections and 4 numbers of hot-rolled I-sections 
were used. In that, all 4 numbers of cold-formed channel sections and 2 numbers of hot-rolled I-sections were fully composite 
and 2 numbers of hot-rolled I-sections were partially composite column. M20 grade of concrete has been used.  Cold-formed 
channels of cross section 40X20mm and hot rolled I-section of cross section 125x75mm were used, all the 8 specimens were 
600mm in height. In 4 numbers of cold-formed channel sections, 2 sections were without studs and the other 2 sections with 
3 studs in the web. In hot-rolled I-section, 2 sections with 2 studs on each side of the web and the other two sections with 3 
studs on each side of the web. Details of the investigations and the results were presented. A series of parametric studies were 
done by varying the number of studs. 
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I. INTRODUCTION 
 
A steel-concrete composite column was a compression 
member, comprising either a concrete encased 
hot-rolled or cold-formed steel section or a concrete 
filled tubular section of hot-rolled or cold-formed steel 
and is generally used as a load-bearing member in a 
composite framed structure. The combination is done 
in such a fashion that, advantages of both the 
materials are utilized effectively. Both hot-rolled and 
cold-formed steel were used in this paper. 
 
A. Cold-formed steel- Cold rolling occurs with the 
metal below its recrystallization temperature (usually 
at room temperature), which increases 
the strength via strain hardening up to 20%. It also 
improves the surface finish and holds 
tighter tolerances. Commonly cold-rolled products 
include sheets, strips, bars, and rods; these products 
are usually smaller than the same products that are hot 
rolled. Because of the smaller size of the work pieces 
and their greater strength, as compared to hot rolled 
stock, four-high or cluster mills are used. Cold rolling 
cannot reduce the thickness of a work piece as much as 
hot rolling in a single pass. 
 
Applications of cold-form steel: Roof and wall systems 
(industrial, commercial, and agricultural buildings), 
Steel racks for supporting storage pallets, Structural 
members for plane and space trusses, Frameless 
Stressed skin structures: Corrugated sheets or sheeting 
profiles. 
 
B. Hot-rolled steel is a metalworking process that 
occurs above the recrystallization temperature of the 

material. After the grains deform during processing, 
they recrystallize, which maintains 
an equiaxed microstructure and prevents the metal 
from work hardening. The starting material is usually 
large pieces of metal, like semi-finished casting 
products, such as slabs, blooms, and billets. If these 
products came from a continuous casting operation 
the products are usually fed directly into the rolling 
mills at the proper temperature. In smaller operations 
the material starts at room temperature and must be 
heated. Application of hot-rolled steel- It is used 
mainly to produce sheet metal or simple cross 
sections, such as rail tracks. Other typical uses for hot 
rolled metal includes truck frames, automotive 
wheels, pipe and tubular, water heaters, agriculture 
equipment, etc.  
 
II. DETAILED PROJECT DEFINITION 
 
A. M20 grade of concrete has been used. The mix 
ratio is given below, 

Table 1. Mix ratio of concrete 
Cemen
t  

Fine 
aggregate 

Coarse 
aggregate 

Water-cement 
ratio 

1 kg 2.38 kg 4.26 kg 0.45 
0.2% of super plasticizer was used. 
 
B. Cold-form sheet of 2mm thickness were used.  It 
was fabricated into channel sections of cross-section 
40X20mm and of height 600mm and of diameter 
80mm.Cross-section were used according to IS 811.  

 
Fig. 1 “Cold-formed channel section” 
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C. Hot-rolled steel of ISMB125 were used. 
Cross-section was 125X75mm and height was 
600mm. shear studs were used. 
 

 
Fig. 2 “Hot-rolled I-section” 

 
D. Specimen details 
No. of cold-form channel sections: 4 
Two sections with studs and Two without studs. In 
case of cold-formed channel section with studs, 3 studs 
were given on the web. Channels were placed inside 
PVC pipe, which was used as mould and after casting, 
the pipes were removed. Diameter of the pipes was 
80mm and height 600mm. 
 
No. of I-section: 4 
2 shear studs on each side of the web for two sections. 
In that one were fully encased and the other were 
partially encased. 3 shear studs on each side of the web 
for two sections. In that one were fully encased and the 
other one were partially encased. 
 

 
Fig. 3 “Fully encased channel section inside PVC pipe” 

  
In the case of fully encased composite I-section, 
wooden material of cross-section 150X100mm and 
height of 700mm were used as mould. So the height of 
fully encased column was 700mm and after the 
concrete sets, the moulds were removed. And moulds 

were not used for partially composite column. So, the 
height remained 600mm. 
 

 
Fig. 4 “Fully encased composite I-section” 

 

 
Fig. 5 “Partially composite I-section” 

 
III. RESULTS AND DISCUSSIONS 

 
A. Compressive strength of cold-formed steel and 
hot-rolled steel sections are tabulated below, 

 
Table 2. Compressive strength of cold-formed steel 
Description Compressive 

strength 
MPa 

Specimen 1- with studs 55.7 
Specimen 2-with studs 56.5 
Specimen 3-without studs 52.5 
Specimen 4-without studs 53.1 

 
Fully encased cold-formed channel section with studs 
gave better compressive strength than fully encased 
cold-form channel section without studs.  
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Fig. 6 “Cold-formed channel encased section” 

 
Table 3. Compressive strength of hot rolled I-section 

Description Compressive 
strength 
MPa 

Partially composite I-section 
with 2 studs on each side of the 
web 

74.6 

Partially composite I-section 
with 3 studs on each side of the 
web 

76.1 

Fully composite I-section with 
2 studs on each side of the web 

80 

Fully composite I-section with 
3 studs on each side of the web 

83.6 

 
Both the fully composite columns gave good strength 
than the compressive strength of partially composite 
columns. In both partially and fully encased composite 
column, the I-section with 3 studs on each side of the 
web gave slightly good strength than the section with 
3 studs on each side of the web.  
 

CONCLUSIONS 
 
This paper has described an investigation on the 
ultimate strength behaviour on cold-formed channel 
and hot-rolled I-section subjected to axial 
compression. The cross-section of hot-rolled I-section 
was higher than the cross-section of cold-formed 
channel section. Laboratory experiments gave the 
ultimate load capacity of the columns. This 
investigation has shown that further research is 
needed with more number of specimens and more 
variation with studs and size of the column will give 
better result to choose the better section.     
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