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Abstract— R.C.C. column is commonly used in construction 

industry and use CFST over it become very advantageous. 

CFST member have good stiffness and strength as 

compared to conventional R.C.C. member. The main 

disadvantage of CFST is that they subjected to serious 

damage under cyclic load, mostly in earthquake prone 

areas where resistance is important. Now days, many 

researchers exploring the information about the concrete 

filled double-skin hollow steel (CFDSHS) and concrete 

filled double-tube hollow steel (CFDTHS) column. Various 

study is carried out and continuing for both to decrease 

the self-weight of composite structures and minimize 

earthquake effects. The purpose of this study is to study 

the behavior of concrete filled double-skin and double-tube 

hollow steel column under cyclic load with different 

sections. For this study ANSYS WORKBENCH software 

was used for numerical simulation of sections. Six models 

were created using software with different section size and 

analyzed under cyclic load with constant axial load. 
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I.  INTRODUCTION 

   R.C.C. column is commonly used in construction industry 

and use CFST over it become very advantageous. CFST 

member have good stiffness and strength as compared to 
conventional R.C.C. member. Steel-concrete composite 

structures have great advantage in tall buildings construction, 

bridge construction and transmission towers due to their 

higher load-carrying capacity and stiffness which results from 

combining the rigidity of reinforced concrete with structural 

steel sections. Outer hollow steel performs like formwork and 

also work like reinforcement for the concrete. The local 

buckling of hollow steel is reduced by concrete and section 

ductility increases. The main disadvantage of CFST is that 

they subjected to serious damage under cyclic load, mostly in 

earthquake prone areas where resistance is important. 

      Now days, many researchers exploring the information 
about the concrete filled double-skin hollow steel (CFDSHS) 

and concrete filled double-tube hollow steel (CFDTHS) 

column. The two concentric steel tubes with concrete between 

them, known as a concrete-filled double-skin hollow steel 
(CFDSHS) column. They performed similar as CFST columns 

but with lower self-weight and higher stiffness. CFDTHS 

column in which the inner tube and space between the tubes is 

filled with concrete. This type of column has large strength 

and stiffness and is called a concrete-filled double-tube hollow 

steel (CFDTHS) column. The load-bearing capacity of this 

column is high because of the double concrete core. 

       Several study is carried out and continuing for both to 

decrease the self-weight of composite structures and minimize 

earthquake effects, and some literature reviews were done by 

Schneider et al.(1998) and Han et al. (2005,2006,2011,2017). 

       The main objective of this paper is to study the behavior 
of concrete filled double-skin and double-tube hollow steel 

column under cyclic load with different sections. For this 

analytical study six members were created using software with 

different diameter-to-thickness (D/t) ratio and analyzed under 

increasing cyclic load subjected to constant axial load. 

II. ANALYTICAL PROGRAM 

     For analytical simulation six models were created using 

different diameter-to-thickness ratio. Then these members 

were performed in FE software named ANSYS Workbench.  

A. Section size  

Six models in which three are of CFDSHS and three are of 

CFDTHS were created with three different outer and inner 

diameter-to-thickness ratios which is shown in table no. 1. In 

the process of selection of section size of members, criteria to 

prevent the premature buckling effect of steel hollow 

specimens referenced in EC4 were kept in mind which is 

given by following eq. (1) 
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(mm) (mm) (mm) (mm) (mm) 

1 CFDTHS1 165.1 5.4 76.1 4.5 700 

2 CFDTHS2 168.3 5.4 88.9 4.8 700 

3 CFDTHS3 193.7 5.9 114.3 5.4 700 

4 CFDSHS1 165.1 5.4 76.1 4.5 700 

5 CFDSHS2 168.3 5.4 88.9 4.8 700 

6 CFDSHS3 193.7 5.9 114.3 5.4 700 

Table 1. Section sizes of members 

For above size diameter-to-thickness ratios were calculated 
and compared as per eq. (1) and are given in table no. 2 

Sr. 
no. 

Specimen ID Do/to Di/ti 90(235/fy) 

1 CFDTHS1 30.57 16.9 50.96 

2 CFDTHS2 31.167 18.52 50.96 

3 CFDTHS3 32.83 21.167 50.96 

4 CFDSHS1 30.57 16.9 50.96 

5 CFDSHS2 31.167 18.52 50.96 

6 CFDSHS3 32.83 21.167 50.96 

Table 2. Diameter-to-thickness ratios 

 

B. Material properties  

   The steel used in this analysis is according to IS 1786 : 2008 

with chemical composition of carbon-0.30%, sulphur-0.06%, 

phosphorus-0.06%, sulphur+phosphorus (S+P)-0.11%, and 

carbon equivalent-0.42%.The yield strength, ultimate strength, 

elastic modulus, Poisson’s ratio and density of the steel are 

415MPa,489 MPa,210 GPa,0.3 and 7850 kg/m3 respectively. 
   One type of concrete was used with cube strength (fcu) at 28 

days is 60 MPa. 

C. Boundary conditions and loading 

The bottom end of the model is fixed by fixed support option 

in ANSYS and the top end of the model is kept as free. 

Axial load of 700 kN and cyclic load are applied at top face of 
the section in downward and lateral direction respectively. The 

cyclic loading history consisted increasing cycles under 

displacement control. Fig. 1 shows the loading history of 

cyclic load 

Fig. 1 Loading history 

D. Geometry and meshing 

Geometry is done in DesignModeler software and then it is 

meshed in ANSYS WB software. The fig.2 shows meshed 

view of both members. 

 

 
Fig. 2 Meshed view 

 

III. ANALYSIS  AND RESULT 

The six specimen which are created were analyzed with 
mentioned boundary condition and loading. Fig.3 shows the 
results. 
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               (a). CFDSHS1                        (b). CFDSHS2 

 

                (c). CFDSHS3                 (d). CFDTHS1   

 

             (e). CFDTHS2                   (f). CFDTHS3  

Fig. 3 Results of the members 

It was seen that when cyclic loading apply, the maximum 
displacement occur at every individual cycle. The analyzed 

curves of lateral load (P) versus the displacement (Δ) curves 
(which are also called hysteresis curves) for both columns are 
shown in fig. 4. 

 

            (a). CFDSHS1                        (b). CFDSHS2 

 

            (c). CFDSHS3                          (d). CFDTHS1 

 

                (e). CFDTHS2                       (f). CFDTHS3 
 

Fig. 4 Hysteresis curve 

The load versus displacement envelop curves (skeleton curves) 
for all columns are shown in fig. 5. Now days, most skeleton 

curves are obtained by connecting the maximum peak points of 
the member hysteresis curves. 
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(a). CFDSHS 1 

 
(b). CFDSHS2 

 
(c). CFDSHS3 

 

 
(d). CFDTHS1 

 

 
(e). CFDTHS2 

 

 
(f).CFDTHS3 

 

Fig. 5 Skeleton curves 
 

IV. CONCLUSION 

   In this study concrete-filled double-skin hollow steel 

(CFDSHS) and concrete-filled double-tube hollow steel 
(CFDTHS) column sections were studied using numerical 

analysis in ANSYS WB software. A total of six different 

models were analysed under similar boundary conditions and 

similar loading pattern. Throughout the study size of column 

sections was changed. Based on all above results following 

conclusions are drawn.  

(1). The behaviour of hysteresis curve for all columns is 

almost similar this is due to the parameters like D/t ratio, 

length of the column, material assigned to different sections, 

boundary condition and loading is similar. The hysteresis loop 

becomes increasingly get larger as the size of columns 

increases.  
(2). As the hysteresis curve covered large area as size were 

increased, it indicates energy dissipated capacity for column 

increased with size. 

(3). As the hysteresis curve get larger the skeleton curve gets 

increased. The load carrying capacity increases as skeleton 

curve increased..  

(4). The load carrying capacity of the concrete-filled double-

tube hollow steel (CFDTHS) column is more than the 

concrete-filled double-skin hollow steel (CFDSHS) column. 
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This is mainly due to the present on inner core in CFDTHS 

column.              
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