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Abstract— Now a days, hot rolled sections are used in 

abundance in steel structures. Therefore the structures are 

heavy because of its self-weight. Moreover, the fabrication 

and moulding of these steel members require more capital 

and skilled labor. To overcome the limitations of hot rolled 

sections, alternative material that is cold formed steel is 

used. Cold formed steel sections are widely used in many 

ways such as structural frames of vehicles, storage racks in 

warehouses and even in furniture. This paper is focused on 

the two different type of column beam connection to restrain 

the moment. A brief comparative studied is done using finite 

element analysis software ANSYS based on the analytical 

result load v/s deflection and moment rotation are studied to 

find out the most efficient connection. The results will help 

to study moment rotation capacity of the section.   
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I. INTRODUCTION 

Increase in the field of design of economical and light 

weight industrial structures have helped the engineers and 

researchers come up with an idea to introduce a less often 

used material known as cold formed steel. 

Cold-formed steel members are widely used in 

building construction, bridge construction, storage racks, 

drainage facilities, grain bins, transmission towers, car 

bodies, railway coaches, and various types of equipment. 

These sections are cold-formed from carbon or low alloy 

steel sheet, strip, plate, or flat bar in cold-rolling machines 

or by press brake or bending brake operations. The 

thicknesses of such members usually range from0.0149 in. 

(0.378 mm) to about 1/4 in. (6.35mm) even though steel 

plates and bars as thick as 1 in. (25.4mm) can be cold-

formed into structural shapes. 

Usually two types of forces are transferred by 

bolted beam-column connections: shear and moment. A 

connection may be designed to transfer shear force if the 

beam is supposed to be hinge connected to the column only. 

If the beam is rigidly connected to the column, the 

requirement of a moment connection arises. Bolts are 

arranged to be in shear condition to resist shear force in the 

beam web and tensile and compressive force in the flanges 

invoked by moment.  Another situation is that the 

connection is designed to transfer tension from the beam to 

the column or bracing. . The bolts then may be in shear or 

tensile condition or combined shear and tensile. If prying is 

intend to happen, it should be taken into consideration.  In 

all these conditions, usually four members need to be 

checked for strength or buckling: the column, the beam, and 

the connection member and, of course, the bolts. 

II. LITERATURE REVIEW 

A. W.K.Yu, K.F.Chung∗, M.F. Wong: 

Tested 16 internal and external beam and column sub-

frames. He found out that in the connection having large 

bolt pitches and thick gusset plates, flexural failure was 

critical. He introduced set of design rules to be considered 

under bending and shear. He also proved that material 

yielding and secondary moments induced by both overall 

and local deformation should be incorporated while studying 

the structural performance of concrete. He identified 4 

different modes of failure-flexural failure due to high 

strength efficiency, due to the thick gusset plate and high 

pitch bolting. Also stationary translation is used to measure 

horizontal and vertical displacement. 

Sabbadh and petkovski studied the ductile behavior 

of moment resisting frame using cold formed steel section. 

They proved that for equivalent resistance of moment 

resisting frame, beams are designed to provide sufficient 

ductility whereas other elements are limited to their elastic 

range. The concept behind using ductile beam was that 

seismic energy is directly dissipated by the beam and not 

transferred to column. 

Shanmuganathan Gunalan and Mahen Mahendran 

studied the post mechanical properties of cold formed steel 

and concluded that those cold-formed steels can regain 85% 

of the original elastic modulus after they are exposed to 

temperatures up to 800 ‘C. They could also regain 80% of 

the original yield strength after being exposed to 

temperatures below 500 ‘C. Steel grade had an influence on 

the yield strength (The reduction in yield strength and elastic 

modulus of low grade steels were found to be less than that 

of high grade steels.) 

III. MODELING 

According to the use of cold formed connection in practical 

life, beam and column are made using 2 C-section made of 

cold formed steel attached back to back. Moreover, 

Referring to the literature review, both beam and column are 

provided with lips to transfer out of plane stiffness to in 

plane stiffness by using 2 C- section back to back beam is 

expected to become more ductile. To check whether the 

efficiency of the section, comparative study is carried out 

between beam connected to flange of column and beam 

connected to web of column. 

A. Model-1: 

As shown in fig 1, the beam is connected to flange of the 

column. Both beam and column are made using 2 C-section 

made of cold formed steel attached back to back. Referring 

to the literature review, both beam and column are provided 

with lip to transfer out of plane stiffness to in plane stiffness. 
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By using 2 c- section back to back beam is expected to 

become more ductile. 

MODELING DETAILS 

BEAM 1000 mm x 200 mm 

Flange 200 mm x 2 mm 

Web 200mm x 4 mm 

Lip 4 mm x 25 mm 

COLUMN 1800 mm x 200 mm 

Flange 200 mm x 2 mm 

Web 200mm x 4 mm 

Lip 4 mm x 25 mm 

Hexagonal flange bolt -IS 15582 M8 

Table 1: 

 
Fig. 1: Beam Connected To Flange Of Column 

B. Model-2: 

The second model in fig 2 is made by connecting the beam 

to web of the column. The dimensions of the model are 

taken the same except the flange width of the beam is 

reduced to fit the size of the column web. Also column is 

not provided with the lip. 

MODELING DETAILS 

BEAM 1000 mm x 200 mm 

flange 160 mm x 2 mm 

web 200mm x 4 mm 

lip 4 mm x 25 mm 

COLUMN 1800 mm x 200 mm 

flange 200 mm x 2 mm 

web 200mm x 4 mm 

Hexagonal flange bolt -IS 15582 M8 

 
Fig. 2: Beam Connected To Web of Column 

 
Fig. 3: Meshing Of Connection 

IV. ANALYSIS 

Analysis of the two models is done assuming non linearity 

of material. New material is defined by taking the 

experimental results conducted on cold formed steel. In 

order to get accurate results meshing of the connection is 

done. The model is then analyzed by applying load at free 

end of the cantilever beam and fixing ends of the column. It 

has to be noted that the load is increased gradually to 

generate deflection for all the loads. It has to be noted that 

the bolts and screws are of structural steel whereas beam 

and column are of cold formed steel. The maximum 

deflection occurring at the yield point is used to find the 

moment rotation of the beam. It has to be noted that when 

width to depth ratio increases beyond certain limit, the 

section is capable of undergoing shear failure. So the section 

should be analyzed for shear as well as bending in certain 

cases. 

V. RESULTS AND DISCUSSIONS 

Total deformation of the beam connected to the flange and 

beam connected to web is found out by applying Following 

loads to get corresponding deflection:- 

Load 

(Kn) 

Deflection(Mm) 

Model-1 Model-2 

0 0 0 

1 0.26 0.63 

10 1.87 6.663 

15 3.13 11.23 

20 5.36 17.56 

Table 2: Load V/S Deflection Values For Model-1 And 

Model-2 

 
Fig. 3: Load V/S Deflection Curve for Model-1 
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The graph for load v/s deflection is non-linear. It 

concludes that there is a load at which yielding occurs and 

elastic hardening takes place. 

 
Fig. 4: Deflection Of Beam At 20 Kn Load For Model 1 

 
Fig. 5: Deflection Of Beam At 20 Kn Load For Model 2 

 
Fig. 6: Out of Plane Bending Of Flange in Column without 

Lip 

VI. CONCLUSION 

From the comparitive study we can conclude that 

deformation in case of model-2 is more compared to 

deformation in model 1 i.e. th beam-column connection 

turns out to be more efficient when beam is connected to the 

flange of column  rather than it connected to its 

web.Analytical results shows that the flanges of the column 

buckles in absence of lip in case of beam connected to 

web.The moment rotation of the beam connected to flange is 

less compared to the moment rotation of beam connected to 

web. This proves that behavior of model-1 will be more 

efficient compared to the behavior of model-2. 
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