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Abstract: In this paper — The composite behaviour of steel beams and columns with concrete is well 

understood for hot rolled steel members and hollow steel sections, but is not properly researched for cold 

formed steel sections. In this case, the behaviour is affected by the relatively flexible shear connection 

between the steel and concrete and by local buckling of the thin steel sections. Shear connection may be in 

the form of mechanical connectors such as bolts or screws, or embossments or perforations rolled into the 

thin steel. In both cases, the shear connection may be assisted by local confinement of the concrete within 

the steel profiles. In this project addresses the behaviour of light steel composite beams using C-sections 

acting in tension and in shear with different forms of shear connection, and also the behaviour of composite 

columns using perforated C-sections in a form of box sections. The aim is to show to what extent composite 

action increases the stiffness and bending resistance of the thin C profiles in bending and compression. For 

composite beams, tests were performed on 0.8m, 1.1m and 1.7m span beams of approximately 150 mm 

depth using 100x 50x 1.2 mm C-sections as tensile reinforcement. The shorter span beams failed by shear-

bond and possibly by pure shear, and some of the longer span beams failed in pure bending without end 

slip. The shear connectors were in the form of 4.8 mm diameter screws and 6 mm diameter bolts with 

double nuts, and also perforated webs with 5 lines of 5 mm wide slots. It was shown that the shear-bond 

strength of the perforated C-sections was over 1.2 N/mm2 when expressed as a stress over the web area 

times the shear span. Tests were also performed on beams with side C-sections which greatly improved the 

shear resistance of these beams. The stiffness of the beams was analyzed by elastic theory and it was shown 

that the elastic stiffness of the shear connection to the perforated section is 10 N/mm/mm2 area of web. This 

reduces to 4 N/mm/mm2 for the mechanical shear connectors, partly because of the rotation of the screws 

and bolts at their connection to the thin web .A study will made of the application of this method of 

construction using perforated base and side C-sections for a beam span of 7.2m with various end conditions 

and it was shown to be sufficiently stiff and strong for residential loading added to the self-weight. 

 
Keywords: Composite Action; C-Section; CFS-Cold Formed Steel ; Shear Connection; ABAQUS; FEA; 

Ansyis Software 
 

REFERENCES 

[1]. Abdel-Sayed G. (1982) ‘Composite cold-formed steel–concrete beams’, J Struct Div, Am Soc Civ Eng, 108 

(ST11), pp 2609–22. 

[2]. Abdel-Sayed G. (1982), 6th International Specialty Conference on Cold-Formed Steel Structure, Missouri 

University of Science and Technology, Nov. 16th, Scholars Mine. 

[3]. Abdel-Sayed G. and Kwok-Cheung C. (1986) ‘Ultimate strength of composite cold-formed steel-concrete 

columns’, IABSE reports, pp 331-338. 

[4]. Suhad M.Abd (2018) ‘Mechanical Properties of the Light Weight Foamed Concrete with Steel Fiber of 

Different Aspect Ratio’ , 2018 1st International Scientific Conference of Engineering Sciences - 3rd 

Scientific Conference of Engineering Science (ISCES) 

[5]. Farid Abed (2019) ‘Effect of Harsh Environmental Conditions on the Bond-Dependent Coefficient of GFRP 

Bars in Concrete Beams’ 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                             International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

 Volume 3, Issue 4, June 2023 

Copyright to IJARSCT  DOI: 10.48175/IJARSCT-11530               203 

www.ijarsct.co.in                                                   

Impact Factor: 7.301 

 

[6]. Suparna Havelia(2020) ‘Study And Analysis Of Variation In Behavior Of Mechanical Properties Of Carbon 

Powder Reinforced Concrete To Conventional Concrete’ , 2020 International Conference on Intelligent 

Engineering and Management (ICIEM) 

[7]. Ahmed A. (2014) ‘Modelling of a reinforced concrete beam subjected to impact vibration using ABAQUS’, 

International Journal of Civil and Structural Engineering, Vol. 4 (3), pp 227-236 

[8]. Alenezi K., Tahir M. M., Alhajri T., Badr M. R. K. and Mirza J. (2015) ‘Behavior of shear connectors in 

composite column of cold formed steel with lipped C channel assembled with ferro-cement jacket’, 

ELSEVIER, Constructional and Building Materials, 84 pp 39-45. 

[9]. Alfarah B., Almansa F. L., and Oller S. (2017) ‘New methodology for calculating damage variables 

evolution in Plastic Damage Model for RC Structures’, ELSEVIER, Engineering Structures, 132, pp 70-86. 

[10]. Bamga, S. O. et al. (2013) ‘Feasibility of developing composite action between concrete and cold-formed 

steel beam, Springer, Journal of Central South University, 20, pp 3689-3696. 

[11]. Baskar K. J., Arvindh A, Elahi A. A., Mohanraj B. and Parakash A. (2016) ‘Experimental study on 

behaviour of cold formed steel using C channel section under axial compression’, International Journal for 

Innovative Research in Science and Technology, Vol. 2 (11) pp 193- 197. 

[12]. Bouafia, Y. et al. (2014), 11th World Congress on Computational Mechanics/Stress-strain relationship for 

the confined concrete, IACM and ECCOMAS, Barcelona, Spain, 20-25 July, ASCE. 

[13]. Dar M. A., Subramanian N., Anbarasu M. Dar A. R. and Jamaes B.P. (2018) ‘Structural performance of 

cold-formed steel composie beams’, Steel and Composite Structures, Vol. 27, No. 5, 545-554. 

[14]. Dujmovic D., Androic B., Tonis D. and Lukacevic L. (2017) ‘Composite columns made of concrete-filled 

hollow steel sections with embedded steel cores’, Grdevinnar, 69(4), pp 295- 306. 

[15]. Dundu M. (2014) ‘Buckling of short cold-formed lipped channels in compression’, Journal of the South 

African Institution of Civil Engineering, Vol.56 (2), pp 46-53. 

[16]. Evirgen B., Tuncan A., and Taskin K. (2014) ‘Structural behaviour of concrete filled steel tubular 

sections(CFT/CFSt) under axial compression ’, ELSEVIER, Journal of Thin Walled Structures, 80 pp 46-56. 

[17]. Ferhoune M. (2014) ‘Experimental behaviour of cold-formed steel welded tube filled with concrete made of 

crushed crystallized slag to eccentric load’, ELSEVIER, Thin Walled Structures, 80 pp 159-166. 

 

 

 


