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Abstract – Concrete filled steel tube (CFST) columns was 
popular these days.  This study was mainly used to examine 
presentation of non-prismatic CFST by dissimilar columns 
arrangement by T and L shaped columns by steel plate joining 
and also to examine the presentation of non-prismatic TCFST 
and LCFST with FRP coating. To examine performance of non-
prismatic CFST column by different shapes. Result obtained 
that load -carrying capacity was improved a lot by 
introduction of steel plate stiffeners. Also the addition of FRP 
helps to increase the stiffness. The performance of non-
prismatic CFST with non-prismatic end column elements here 
LCFST have ultimate load. By comparing different shapes CFST 
columns, here circular column have high deformation.  

Keywords: Special-shaped column, CFST column, bearing 
capacity, Stability Stiffener. 

1. INTRODUCTION 

1.1 General Background 

The traditional rectangular column has column corners 
which protrude toward the inside of the rooms. The special 
shaped column denotes a structural column with L shaped, T 
shaped or cross shaped segments. Columns-limbs was as 
thick as wall. Special shaped column -structures have CFST 
gets advantage that has great bearing capacity and ductility 
of CFST structures. Compared to traditional CFST columns 
and special shaped column has smaller column limb 
dimension and has smooth connection with together infilled 
walls. Utilizes the indoor space more efficiently. Good 
architectural performance. 

 

Fig -1: Model of circular CFST 
 

 

 

2. OBJECTIVES 

The main objectives are, 

1. To study, performance of non-prismatic LCFST and 
TCFST with FRP. 
 

2. To examine the performance of non-prismatic CFST 
column with different shapes of column elements 
 

2.1 To examine the performance of non-prismatic TCFST 
and LCFST  with FRP 

 
Here the FRP are provided in the L and T shaped non-
prismatic columns. Geometry of specimen was L- shaped and 
T- shaped non-prismatic columns was considers for the 
analysis. The columns steel tube thickness was took as 
demonstrated in the figures shown below. 
 

 

 
Fig -2: Model of CFST FRP and TCFST FRP  

The geometry of the specimen is such that L shaped and T 
shaped non-prismatic columns were considered for the 
analysis. The columns steel tube thickness is took as 
demonstrated in the figures shown below. The thickness of 
steel tube is equal to 3mm with yield strength 306 MPa and 
stiffeners having thickness 3mm with yield strength 306 
MPa and specimen length is taken as 900 mm. Here the end 
plate connections are provided in the L and T shaped non-
prismatic columns.  
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Fig -3   : Mesh developed in CFST FRP and TCFST FRP  

To simulate real conditions column were modelled with 
one end fixed and another end free. Load was applied 
only in one direction. Behavior of specimen under axial 
load under axial load was studied using ANSYS. 

 

Fig -4   : Appilcation of boundary conditions 
 

 
 

Fig -5   : Total deformation in LCFST and TCFST with FRP  
 
 

Table-1: Result obtained from analysis of non-prismatic 
end column elements. 

 

Column 
type 

Deformation 

(mm) 

Ultimate 
load(kN) 

Eq. stress 

(MPa) 

TCFST 
with FRP 

3.0142 5222.3 3161.8 

LCFST 
with FRP  

3.0025 7314.1 3121.3 

 
2.2 To examine the performance of non-prismatic CFST 
column with different shapes of column elements 

This study using the software ANSYS helps us to find out 
which shape of the CFST column gives better performance as 
related with other sections. Here end plate connections are 
provided in the L shaped non-prismatic columns. The 
diameter of circular column was about 112.86mm. Also 
length and width of rectangular section is 120 and 83.35mm. 
 

 

Fig -6   : CFST analysis using different shapes 
 

 

 
Fig-7: Total deformation in circular and rectangular 

element 
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Chart-1 : Load vs displacement diagram of circular section  

 

Chart-2 : Load vs displacement diagram of rectangular  
section  

3. CONCLUSIONS 

Load carrying capacity was improved a lot by introduction of 
steel plate stiffeners. Ductility and stiffness of the material 
was also improved, so that material gain it’s ability to 
absorbs more energy before its fracture. The presentation of 
non-prismatic CFST with non-prismatic end column 
elements here LCFST with FRP have critical load. Through 
comparing different shapes in CFST columns, here the 
circular column have high distortion.  
 

ACKNOWLEDGEMENT 

I wish to thank the Management, Principal and Head of Civil 
Engineering Department of Universal Engineering College, 
Thrissur, affiliated by Kerala Technological University for 
their support. This paper is based on the work carried out by 
me (Aleena Binth K H), as part of my PG course, under the 
guidance of Amritha E K (Associate professor, Civil 
Department, Universal Engineering College, Thrissur, 
Kerala). I express my gratitude towards her for valuable 
guidance. 

REFERENCES 

[1] J.C. Zhang, Z.Y. Shen, Z.Y. Lin, et al., Experimental research 
on seismic behavior of concrete-filled L-shaped steel tubular 
frames, J. Build. Struct. 31 (8) (2010) 1–7 (in Chinese). 

 [2] J. Cai, Z.Q. He, Axial load behavior of square CFT stub 
column with binding bars, J. Constr. Steel Res. 62 (2005) 
472–483.  

[3] Z.L. Zuo, J. Cai, C. Yang, et al., Axial load behavior of L-
shaped CFT stub columns with binding bars, Eng. Struct. 37 
(2012) 88–98.  

[4] Z.L. Zuo, J. Cai, C. Yang, et al., Eccentric load behavior of L-
shaped CFT stub columns with binding bars, J. Constr. Steel 
Res. 72 (2012) 105–118. 

 [5] T. Zhou, Z.H. Chen, H.B. Liu, Seismic behavior of special 
shaped column composed of concrete filled steel tubes, J. 
Constr. Steel Res. 75 (2012) 131–141.  

[6] Y.L. Yang, H. Yang, S.M. Zhang, Compressive behavior of 
T-shaped concrete filled steel tubular columns, Int. J. Steel 
Struct. 10 (4) (2010) 419–430.  

[7] Y.L. Yang, Y.Y. Wang, S.M. Zhang, Experimental research 
on seismic behavior of Tshaped concrete-filled steel tube 
columns with reinforcement stiffeners, J. Build. Struct. 33 (4) 
(2012) 104–112 (in Chinese).  

[8] Y.L. Yang, Y.Y. Wang, F. Fu, Static behavior of T-shaped 
concrete-filled steel tubular columns subjected to concentric 
and eccentric compressive loads, Thin-Walled Struct. 95 
(2015) 374–388.  

[9] M. Classen, J. Hegger, Assessing the pry-out resistance of 
open rib shear connectors in cracked concrete–engineering 
model with aggregate interlock, Eng. Struct. 148 (2017) 254–
262. 

 [10] E.C. Oguejiofor, M.U. Hosain, A parametric study of 
perfobond rib shear connectors, Can. J. Civ. Eng. 21 (4) 
(1994) 614–625.  

[11] V. Isabel, Paulo J.S. Cruz, Experimental analysis of 
Perfobond shear connection between steel and lightweight 
concrete, J. Constr. Steel Res. 60 (2004) 465–479.  

[12] W. Lorenc, M. Kożuch, S. Rowiński, The behaviour of 
puzzle-shaped composite dowels-part I: experimental study, 
J. Constr. Steel Res. 101 (2014) 482–499. 

[13] M. Feldmann, M. Kopp, D. Pak, Composite dowels as 
shear connectors for composite beams -background to the 
German technical approval, Steel Constr. 9 (2) (2016) 81- 
U21. 


