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5. COMPRESSION MEMBERS 

5.1 Introduction  

Column, top chords of trusses, diagonals and bracing members are all examples 

of compression members. Columns are usually thought of as straight compression 

members whose lengths are considerably greater than their cross-sectional 

dimensions.   

 

An initially straight strut or column, compressed by gradually increasing equal 

and opposite axial forces at the ends is considered first.  Columns and struts are termed 

“long” or “short” depending on their proneness to buckling.  If the strut is “short”, the 

applied forces will cause a compressive strain, which results in the shortening of the 

strut in the direction of the applied forces. Under incremental loading, this shortening 

continues until the column yields or "squashes". However, if the strut is “long”, similar 

axial shortening is observed only at the initial stages of incremental loading.  Thereafter, 

as the applied forces are increased in magnitude, the strut becomes “unstable” and 

develops a deformation in a direction normal to the loading axis and its axis is no longer 

straight. (See Fig.5.1). The strut is said to have “buckled”.  
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Fig 5.1 'short' vs 'long' columns 

                    Short Columns                                        Long Columns 

Buckling behaviour is thus characterized by large deformations developed in a 

direction (or plane) normal to that of the loading that produces it.  When the applied 

loading is increased, the buckling deformation also increases.  Buckling occurs mainly 

in members subjected to compressive forces.  If the member has high bending stiffness, 

its buckling resistance is high. Also, when the member length is increased, the buckling 

resistance is decreased. Thus the buckling resistance is high when the member is short 

or “stocky” (i.e. the member has a high bending stiffness and is short) conversely, the 

buckling resistance is low when the member is long or “slender”.  
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Structural steel has high yield strength and ultimate strength compared with other 

construction materials.  Hence compression members made of steel tend to be slender 

compared with reinforced concrete or prestressed concrete compression members.  

Buckling is of particular interest while employing slender steel members.  Members 

fabricated from steel plating or sheeting and subjected to compressive stresses also 

experience local buckling of the plate elements.  This chapter introduces buckling in the 

context of axially compressed struts and identifies the factors governing the buckling 

behaviour. Both global and local buckling is instability phenomena and should be 

avoided by an adequate margin of safety.  

 

Traditionally, the design of compression members was based on Euler analysis 

of ideal columns which gives an upper band to the buckling load. However, practical 

columns are far from ideal and buckle at much lower loads. The first significant step in 

the design procedures for such columns was the use of Perry Robertsons curves. 

Modern codes advocate the use of multiple-column curves for design. Although these 

design procedures are more accurate in predicting the buckling load of practical 

columns, Euler's theory helps in the understanding of the behaviour of slender columns 

and is reviewed in the following sections.    

 


