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increase in depth-to-thickness ratio of CFST column section. The ductility of the 
column-column connection improves with a decrease in the depth-to-thickness ratio.  
 
 

 
 

Fig. 9 Effects of depth-to-thickness ratio on the axial load-strain curves for CFST 
column-column connections. 

    
 

     4.4. Effects of specimen length (L) 
     Fig. 10 depicts the effects of specimen length on the axial load-strain curves for 
Specimens 2-2-3 and 2-4-1 to 2-4-4. It can be seen from Fig. 10 that the ductility, initial 
stiffness and ultimate strength of CFST column-column connections increase with a 
decrease in the specimen lengths. However, this effect is not significant when the 
specimen length ranges from 600 mm to 1000 mm. 
 
 

 
 

Fig. 10 Effects of specimen length on axial load-strain curves for CFST column-column 
connection. 

 
     4.5. Effects of connection position 
     Fig. 11 depicts the finite element model for different position of connection in 
CFST columns. 
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Fig. 11 CFST column-column connection with various positions 
 
 
     The effects of connection positions on axial load-strain curves are demonstrated 
in Fig. 12. Specimens 1-3-1, 1-3-2 and 1-4-1 were used for analysis. It is shown that 
the ultimate axial strength of CFST with mid-span or upper quarter column-column 
connections is slightly higher than the lower quarter CFST column-column connection.  

 

 
Fig. 12 Effects of connection position on axial load-strain curves for CFST column-

column connections.  
 
 
5. CONCLUSIONS 
 
     An innovative design for the CFST column-column connection has been 
proposed in this research study. Before conducting the expensive and time-consuming 
experimental work, an efficient computational FE model using ABAQUS is developed to 
simulate the axial load-strain behavior of the CFST column-column connections and to 
investigate the demountability of this connection. This FE model provides an efficient 



means for structural analysis in order to develop design guidance for this application of 
composite structures. 
     A parametric study of different variables was performed to investigate the effects 
of pertinent parameters on the structural behaviour of the CFST column-column 
connections. From the parametric studies of this innovative connection, it can be 
concluded that: 
     (i) An increase in the concrete compressive strength causes an increase in the 
axial loading capacity and initial stiffness of this connection. But the ductility 
performance of this connection is negatively affected.  
     (ii) Increasing the steel yield strength will increase the axial compressive capacity 
and improve the ductility performance. However, the initial stiffness of this connection is 
not influenced significantly by the increase of steel strength. 
     (iii) The decrease of the depth-to-thickness ratio of the steel tube will increase the 
axial compressive capacity, initial stiffness and the ductility performance significantly, 
providing the concrete compressive strength and steel yield strength is fixed. 
     (iv) The ductility, initial stiffness and ultimate strength of CFST column-column 
connections increase with a decrease in the specimen lengths. However, for the 
specimens with a length less than 1000 mm, the effect of this parameter is not 
significant. 
     (v) The ultimate axial compressive strength of CFST upper quarter column-
column connection is higher than the mid-span and lower quarter CFST column-column 
connections. Moreover, initial stiffness of the CFST upper quarter and mid-span 
column-column connections are higher than the CFST lower quarter column-column 
connection. In addition, CFST mid-span column-column connection has the worst 
performance in terms of the ductility. 
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