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Summary 
 

The paper presented pertains to the effects of local and global stability on the resistance of concrete-

filled hollow steel sections subject to compression, mainly the resistance of rectangular composite 

columns. The existent valid world standards, such as Eurocode 4, DBN V.2.6 – 160:2010, 

SUOS2011, ANSI/AISC 360-10, CAN/CSA-S16-01 concerning the design of such structures are 

presented, which stipulate several methods of taking account of the effects of local and global 

stability on the resistance of structural members. The paper demonstrates and compares these 

methods on the example verifying a concrete-filled rectangular hollow steel section subject to axial 

compression. Based on the comparison, the progress of further research into filled composite 

sections with the account of local and global stability effects is outlined. 
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1. Local and global stability of concrete-filled rectangular hollow steel sections 
 

There is a sufficiency of world standards for the design of concrete-filled rectangular hollow steel 

sections under compression today. The effects of local and global stability on these structural 

members are accounted for in a different manner in each of the standards concerned. The standard 

procedures provided and applied in the individual countries are presented as follows: European 

Union [9], Ukraine [10], China (Hong Kong) [11], USA [12] and Canada [13]. 
 

2. Verification of a filled composite column according to EC4, DBN V.2.6 – 
160:2010, SUOS2011, ANSI/AISC 360-10  and CAN/CSA-S16-01 

 

 
 

Fig. 1: Results of the verification  

The comparison of mentioned above standards, 

demonstrated on the example of a three-metre-high, 

hinged, axially compressed column made of a 

rectangular hollow section of RHS 150/100/4,0 

(Steel Class S235) fully filled with concrete     

(Class C25/30). The design value of short-term 

compressive normal force applied to the column     

is 400 kN. 
 

The results of the verification demonstrate that, the 

lowest margin (only 0,2%) is provided by the 

American standard [12] (see Fig. 1). 
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3. Conclusions 
 

The comparison of existent valid world standards has given the research a particular goal and 

direction: to investigate the local and global stability of rectangular hollow steel sections filled with 

concrete whose slenderness does not comply with the condition stipulated in EC4 [9].  
 

Acknowledgments 
 

The paper presented was supported by the projects: VEGA 1/0788/12 ”Theoretical and Experimental 

Research into Stability and Resistance Problems of Composite Concrete and Steel Members Subject to 
Compression and Bending“ of the Ministry of Education of the Slovak Republic and the Slovak Academy 

of Sciences and ”University Science Park TECHNICOM for Innovation Applications Supported by 

Knowledge Technology“, ITMS: 26220220182, supported by the Research & Development Operational 

Programme funded by the ERDF. 
 

References 
 

[1] KVOČÁK V., KANISHCHEV R., “Composite Steel and Concrete Compression Members and 

Columns Filled with Concrete”, Presentation of the Results of Scientific Projects UIS 2013, 

pp.107-116. 

[2] KVOČÁK V., VARGA G., and VARGOVA R., “Composite Steel Concrete Filled Tubes”, 

Procedia Engineering, Vol. 40, 2012, pp. 469-474. 

[3] MOULI M., KHELAFI H., “Strength of Short Composite Rectangular Hollow Section Columns 

Filled with Lightweight Aggregate Concrete”, Engineering Structures, Vol. 29, 2007, pp. 1791-

1797. 

[4] UY B., “Stability and Ductility of High Performance Steel Sections With Concrete Infill”, 

Journal of Constructional Steel Research, Vol. 64, 2008, pp. 748-754. 

[5] LEE S., “Capacity and the Moment-Curvature Relationship of High-Strength Concrete Filled 

Steel Tube Columns Under Eccentric Loads”, Steel and Composite Structures, Vol. 7, No. 2, 

2007, pp. 135-160. 

[6] PATEL V. I., LIANG Q. Q., HADI M., “Inelastic Stability Analysis of High Strength 

Rectangular Concrete-Filled Steel Tubular Slender Beam-Columns”, Interaction and Multiscale 

Mechanics, Vol. 5, No. 2, 2012, pp. 91-104. 

[7] YANG Y., HAN L, “Experiments on Rectangular Concrete-Filled Steel Tubes Loaded Axially 

on a Partially Stressed Cross-Sectional Area”, Journal of Constructional Steel Research, Vol. 65, 

2009, pp. 1617-1630. 

[8] DING F., FANG C., BAI Y., GONG Y, “Mechanical Performance of Stirrup-Confined Concrete-

Filled Steel Tubular Stub Columns Under Axial Loading”, Journal of Constructional Steel 

Research, Vol. 98, 2014, pp. 146-157. 

[9] Eurocode 4: Design of composite steel and concrete structures, European Committee for 

Standardization (CEN), Brussels, 2004, p. 117. 

[10] DBN V.2.6. – 160:2010: Composite Structures, Minregionbud Ukrajiny, Kiev, 2010, p. 81. 

[11] SUOS2011: Code of practice for the structural use of steel, Buildings Department, Mongkok, 

Kowloon, Hong Kong, 2011, p. 388. 

[12] ANSI/AISC 360-10: Specification for structural steel buildings, American Institute of Steel 

Construction (AISC) Committee on Specifications, Chicago, 2010, p. 610. 

[13] CAN/CSA-S16-01: Limit states design of steel structures, Canadian Standards Association, 

Ontario, 2003, p.176. 

[14] Eurocode 3: Design of steel structures, European Committee for Standardization (CEN),    

Brussels, 2005, p. 91. 

[15] Eurocode 2: Design of concrete structures, European Committee for Standardization (CEN),  

Brussels, 2006, p.98. 

[16] EN 10210-2: Hot finished structural hollow sections of non-alloy and fine grain steels, 

European Committee for Standardization (CEN), 2006, p. 34  

IABSE Conference Nara 2015 Elegance in Structures 319




