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Abstract- Steel-Concrete composite construction has become prevalent in recently due to their various benefits over 
conventional RC and steel construction. Concrete filled steel tubular members are the composite members which utilizes the 
advantages of both steel and concrete. There are different advantages related to CFST columns in structural system in both 
terms of structural performance and construction sequence. Present study shows the literature review regarding seismic 
behavior of high-rise building with CFST columns. The literature review focuses on recent contributions related to seismic 
behavior of buildings with concrete filled steel tubular columns and past efforts closely related to the present work. 
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I. INTRODUCTION 
 
Steel-Concrete composite construction has become 
popular in recent years due to their various 
advantages over conventional RC and steel 
construction. In urban areas, due to increased 
population and unavailability of land, engineers 
prefers to construct multistory high-rise buildings. 
Concrete filled steel tubular members are the 
composite members which utilizes the advantages of 
both steel and concrete. They consist of hollow steel 
section of circular, square and rectangular shape filled 
with plain or reinforced concrete. The concrete-filled 
steel tubular (CFST) column offers various structural 
benefits such as high compressive strength, fire 
resistances, high ductility and effective energy 
absorption capacity. 

 

 
Fig: 1.1: Typical concrete filled steel tubular cross sections 

 
Advantages of concrete filled steel tubular columns 
are as follows  
 Due to presence of steel tube on periphery, 

CFST column deforms in a ductile manner and 
provides high resistance against lateral cyclic 
loading. This high ductility of CFST columns 
gives high strength against seismic loading. 

 CFST columns have good ability to absorb 
energy released due to seismic forces. 

 Smaller section sizes of CFST columns are 
required as compared to conventional RCC 
columns under equivalent load conditions, 
therefore there is considerable reduction in 

self-weight of structure and results in less 
structural and construction cost. 

 Faster construction by utilizing prefabricated 
components helps in speedy construction and 
gives quicker return of the invested capital 

 
In this study, detailed analysis of multistory high rise 
building with CFST columns of square and circular 
cross section placed at various positions in plan is 
being carried out using Etabs 2015 to understand the 
behavior of structure subjected to earthquake and to 
check effective position of CFST columns. 

 
II. LITERATURE REVIEW 
 
This section provides a detailed review of the 
literature related to seismic analysis of concrete filled 
steel tubular column buildings. The concrete-filled 
steel tubular (CFST) structure offers several benefits, 
such as high strength and fire resistances, ductility 
and great energy absorption capacities. There is also 
no need for the use of shuttering during concrete 
construction; hence, the construction time and cost 
are condensed. These benefits have been widely 
exploited and have led to the widespread use of 
concrete-filled tubular structures in civil engineering 
structures. The literature review focuses on recent 
contributions related to seismic behavior of buildings 
with concrete filled steel tubular columns and past 
efforts closely related to the present work. 
 
Riyad S Aboutaha (2000) studied about the frame 
system which consists of steel tubed reinforced 
concrete columns and ordinary reinforced concrete 
beams with headed bars. Two full-scale steel tubed 
columns, and two full scale beams with and without 
headed bars were experimentally investigated. Steel 
tubed columns investigated in this study exhibited 
high ductility and energy dissipation when subjected 
to large lateral displacements, and constant axial 
loads up to 0.36 Agfc’. 
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Amit H. Varma et al. (2002) behavior of square 
concrete-filled steel tube (CFT) beam–columns made 
from high strength materials was investigated 
experimentally in this paper. The effects of the width-
to-thickness ratio, yield stress of the steel tube and the 
axial load level on the stiffness, strength and ductility 
of high-strength CFT beam–columns were also 
studied. They have concluded that, the accuracy of 
the fiber-based models depends on the accuracy of 
the uniaxial stress–strain curves and cyclic hysteresis 
rules for the steel and concrete fibers of the CFT 
cross-section. 
 
Hsuan-Teh Hu et al. (2005)studied about the 
concrete-filled tube (CFT) columns subjected to an 
axial compressive force and bending moment in 
combination. Constitutive models were analyzed 
using the nonlinear finite element program ABAQUS 
compared against experimental data. The cross 
sections of the CFT columns are categorized into 
three groups, i.e., ones with circular sections, ones 
with square sections, and ones with square sections 
stiffened with reinforcing ties. Confining effect 
provided by the square CFST column is less than 
circular CFST columns, while square CFST columns 
stiffened with reinforcing ties provides the same 
confining effect as circular CFST columns. 
 
Lin-Hai Han et al. (2008)studied about Seismic 
behavior of concrete-filled steel tubular frame to RC 
shear wall high-rise mixed structures. Objective of 
Paper is to evaluate the behavior of mixed structures 
consisting of CFST columns under various real 
earthquake records and investigate the consistency of 
CFST frames with RC shear walls under earthquake. 
Two building models with 30 storey height were 
analyzed experimentally. The test results showed that 
this type of structural system exhibited a favorable 
behavior under earthquakes. 
 
LIU Jingbo et al. (2008)has done Seismic analysis of 
steel-concrete composite frame structure. They 
investigated about seismic behavior of steel-concrete 
composite structures, based on researches of 
composite columns and connections between beams 
and columns. Five models of 15 storey height were 
analyzed by Modal analysis, response spectrum and 
inelastic time history analysis. They concluded that, 
according to the comparisons, as a whole, the CFST 
frame structure has qualified seismic performance. 
But the effect which composite frame beams have on 
structural seismic behavior should be considered 
comprehensively 
 
Fei-Yu Liao et al. (2009)has done experimental 
investigation on four test models which includes 
circular CFST columns and RC shear wall mixed 
structure subjected to constant axial load and cyclic 
lateral load. The test parameters included axial load 
level in the composite column and height width ratio 

of the RC shear wall. The effects of these parameters 
on the ductility, rigidity and dissipated energy of the 
specimens were investigated. It was found that all the 
tested specimens failed in a shear-dominant mode. 
The ductility and energy dissipation capacity of the 
specimens decreased with an increase of axial load 
level or decrease of height width ratio. 
 
Walter Luiz Andrade de Oliveira et al. (2009)presents 
an experimental analysis of the confinement effects in 
steel-concrete composite columns regarding two 
parameters: concrete compressive strength and 
column slenderness. Sixteen concrete-filled steel 
tubular columns with circular cross section were 
tested under axial loading. The tested columns were 
filled by concrete with varying compressive 
strengths, and different length/diameter ratios. 
According to the study, the load capacity of the 
composite columns increased with increasing 
concrete strength and decreased with increasing 
length/diameter ratio. Ultimate load carrying capacity 
of column is calculated and compared by 4 code 
provisions: the Brazilian Code NBR 8800:2008, 
Eurocode 4 (EN 1994-1-1:2004), AINSI/AISC 
360:2005, and CAN/CSA S16-01:2001. They 
concluded that, the Brazilian Code was the most 
conservative, while Eurocode 4 presented the values 
closest to the experimental results. 
 
Qing Quan Liang et al. (2009)accurate constitutive 
models for normal and high strength concrete 
confined by either normal or high strength circular 
steel tubes are proposed in this paper. Extensive 
studies are conducted to examine the accuracy of 
various confining pressure models and the effects of 
the tube diameter-to-thickness ratio, concrete 
compressive strengths and steel yield strengths on the 
fundamental behavior of circular CFST columns. It 
was found that increasing the tube diameter-to-
thickness ratio reduces the ultimate strengths of 
CFST columns as well as xial ductility performance 
and increasing the concrete compressive strength 
proportionally increases the ultimate axial loads but 
reduces the section and axial ductility performance of 
CFST columns. 
 
Wenda Wang et al. (2010)studied about discussion 
and method on performance based seismic design for 
concrete-filled steel tubular structures. A high rise 
concrete-filled circular tubular frame structure was 
analyzed to verify the design procedure. One model 
of 15 storey height was analyzed by Static pushover 
analysis. A pushover numerical example show that 
the CFST frame structure exhibited lateral stiffness to 
resist the lateral force after it reached plastic stage 
partly. 
 
Huanjun Jiang et al. (2011)investigated the seismic 
performance evaluation of a steel-concrete hybrid 
frame-tube high-rise building structure. In this study 
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the seismic performance of a code-exceeding tall 
building with the hybrid frame-tube structure to be 
constructed in Beijing is evaluated by numerical 
analysis. Single model of 61 storey height was 
analyzed by nonlinear time history analysis. 
Numerical analysis results indicate that the hybrid 
structure has good seismic performance. 
 
Khaloo. Alireza et al. (2011)studied about seismic 
performance of structures with CFST columns and 
steel beams. This paper presents performance of 
structures with CFST columns and steel beams under 
lateral loads. Three models of 3, 5 and 10 storey were 
analyzed by Static pushover and dynamic time 
history analysis. Results show that frames with CFST 
columns have more strength, ductility and energy 
absorption than frames with ordinary RC columns. 
 
M.R. Bambach et al. (2011)investigated about 
nominally identically sized stainless steel tubes, 
tested experimentally under members subjected to 
transverse impact while members were restrained 
axially and rationally at their ends. Comparisons 
between the performances of the two materials are 
made. The influences of axial pre- load, rotational 
restraint at the member ends, axial restraint, metal 
material properties and concrete filling, are 
investigated. They concluded that, Stainless steel 
provides significant energy absorption capability 
benefits over steel, where fully restrained stainless 
steel members absorb on average 1.8 times more 
energy than nominally identical steel members, due to 
enhanced material properties 
Ketan Patel et al. (2012)investigated about behavior 
of CFST, RCC and steel building subjected to lateral 
loading. In this paper, comparative study of concrete 
filled steel tube (CFST), R.C.C. and Steel building is 
done. Three models of 10, 20 and 30 storey were 
analyzed by response spectrum analysis. Result 
shows CFT building is good in load carrying capacity 
with small cross section of column. 
Mahbuba Begum et al. (2012)studied about cost 
effectiveness of composite construction for medium 
to high-rise buildings. in Bangladesh. Four models of 
6, 12, 18 and 24 storey were analyzed for cost 
analysis. They concluded that, for buildings with 
number of stories greater than 15, composite 
construction becomes economic than RCC 
construction. 
 
Rui Wang et al. (2012)studied about the impact 
performance of concrete filled steel tubular (CFST) 
members. A series of tests were carried out to obtain 
the failure modes and the time history of the impact 
forces under lateral impact. A finite element analysis 
(FEA) model was developed, in which the strain rate 
effects of steel and concrete materials, interaction 
between the steel tube and the core concrete, as well 
as the confinement effect of the outer steel tube 
provided to the core concrete were considered. It was 

concluded that, axial load has an obvious effect on 
the lateral deflections of CFST members under lateral 
impact. 
 
Y.F. Yang et al. (2012) this paper studies the 
behavior of thin-walled concrete filled steel tube 
column subjected to concentrically partial 
compression. A series of tests was carried out to 
investigate the effects of sectional type, length-to-
diameter (width) ratio, partial compression area ratio 
and bearing capacity of partially loaded CFST 
column. It was shown that the CFST columns under 
concentrically partial compression generally had 
reasonable bearing capacity and ductility. They have 
concluded that,a simplified model for predicting the 
bearing capacity of partially loaded CFST columns 
with L/D less than 6 was suggested, and generally, 
the predictions using the simplified model are 
conservative to some extent and are reasonably 
acceptable. 
 
Yu-Feng An et al. (2012)studied the behavior of 
slender thin-walled concrete filled steel tubular 
(CFST) columns under axial compression. Parametric 
studies were carried out and the ultimate strengths 
from tested results and design codes were compared 
and discussed. The reliability analysis method was 
used to calibrate the existing design formulas given in 
DBJ/T13-51- 2010, ANSI/AISC 360-05 and Euro 
code 4. They have concluded that, design formulas 
for compression strength of very slender CFST 
columns provided by DBJ/T13-51-2010, ANSI/AISC 
360-05 and Euro code 4 satisfy the reliability require 
in the parameter limits. 
 
Darshika k. Shah et al. (2014) studied about load 
deformation characteristics of composite columns and 
critically, numerical finite element analysis using 
software package ANSYS is carried out. The main 
parameters of FEA are circular and square column 
with varying grades of concrete. It is concluded that 
the deformation of the column is decreasing 10-15% 
with increasing grade of concrete. It is observed that, 
deformation decreases with increasing grade of 
concrete, but for higher grades of concrete decreasing 
in deformation is less and stress concentration is more 
at the edges of square column while in circular 
column, due to confining effect, stress concentration 
is equal throughout the whole section. 
 
Bhushan H. Patil et al. (2014)this study presents on 
the behavior of concrete - filled steel tube (CFST) 
columns under axial load by changing parameters 
such as column diameter, length, tube thickness and 
grade of concrete. The study was conducted using 
ANSYS 13 finite element software. It is observed 
that, 1 mm increase in thickness of tube increases the 
column capacity by 15-20%, while 300 mm increase 
in length decreases the load carrying capacity by 60-
70%. 
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Asha B.R et al. (2015) studied aboutcomparison of 
seismic behavior of a typical multi-storey structure 
with composite columns and steel columns. The 
objective of paper is to compare seismic behavior of 
multi-storey framed structures consisting of Steel 
beam, RC slab and Concrete Filled Steel Tube 
(CFST). Two models of 13 storey height was 
analyzed by Equivalent Static Lateral Force Method. 
They have concluded that, base shear and storey 
overturning moment induced by the seismic forces 
are reduced by 22 to 28% for composite columns. 
 
Deepak M Jirage et al. (2015)studied about steel 
concrete composite with RCC options are considered 
for comparative study of G+20 story building which 
is situated in earthquake zone IV and for earthquake 
loading, the provisions of IS: 1893 (Part1)-2002 were 
considered. Study concluded that, the displacement 
and time period of composite structure is greater than 
RCC structure, while there is considerable reduction 
in base shear value of composite structure as 
compared to RCC structure. 
 
Yongtao Bai et al. (2016)numerically studied about 
collapse capacity of high-rise SMRF using CFST 
columns of various width-thickness ratio subjected to 
successive earthquakes. It was found that the long-
period component of earthquakes obviously 
correlates the first-mode period of high-rises 
controlled by the total number of stories. With the 
equivalent flexural stiffness, thin‐walled CFST 
columns are capable of improving the collapse 
margin for more than 60% of the high‐rise SMRFs 
under identical earthquakes. 
 
Ankur Tailor et al. (2016)investigated about 
feasibility of steel column building and concrete 
filled steel tubular column building in terms of both 
performance and cost. An actual building was 
selected as the study frame and designed for steel 
sections as per IS800:2007. All the Columns of the 
study frame were then replaced by equivalent 
Concrete-Filled Steel Tube columns. Four models of 
20 storey height were analyzed by Static analysis and 
Time history analysis. The seismic performance of 
the CFST column frame was found better than steel 
frame under both the static and dynamic loading and 
it also proved to be economical than the steel frame. 
 
Sruthi K et al. (2017)studied about comparison of 
seismic behavior of a typical multi-storey structure 
with CFRP wrapped CFST columns and I section 
encased CFST columns. The present study deals with 
seismic behavior of high rise buildings by response 
spectrum analysis with different types of composite 
columns. Two models of 13 and 45 storey height 
were analyzed by Response spectrum analysis. They 
have concluded that, storey displacement is reduced 
up to 17% and drift is reduced up to 18% in 
composite columns compared to RC columns. 

Mohammad ManzoorNasery et al. (2017)examines 
the seismic behavior of buildings having composite 
columns, steel columns and traditional concrete 
columns comparatively. For the analysis16structures 
each having 20 stories and identical plan geometry 
were taken into consideration with composite, steel 
and concrete columns respectively. It was found that, 
the seismic performance of the structure with 
composite column is superior among all investigated 
types and structure with composite columns had good 
energy absorption along with enough stiffness that 
means they were as good as concrete in stiffness and 
as ductile as steel in ductility 
 
CONCLUSION 
 
Composite frame consisting of steel tubed reinforced 
concrete columns and ordinary reinforced concrete 
beams was exhibited the exhibited high ductility and 
energy dissipation under large lateral displacements, 
and constant axial loads. High rise SMRF with thin 
walled CFST columns are capable of improving 
collapse margin for more than 60%. 
The CFST frame structure has qualified seismic 
performance. CFST columns are significant in load 
carrying capacity with small cross section as 
compared to Conventional RC concrete. 
 
High rise models with CFST columns and RC shear 
wall subjected to shake table test showed that, this 
type of structural system exhibited favorable behavior 
under earthquakes. When cost analysis of high rise 
buildings with CFST frame, conventional R.C. frame 
and steel frame is done, then it has been concluded 
that the CFST frame becomes economical when 
number of storey becomes greater than 15 storey. 
Frames with CFST columns have better seismic 
performance as compared to conventional RC framed 
structure 
 
In previous research on CFST columns it has been 
found that all the columns in structure are replaced by 
composite CFST columns, but the behavior of 
structure by using combination of both CFST 
columns and RC columns is need to be studied. From 
previous literature work it is observed that, behavior 
of buildings by considering different locations of 
CFST columns along with RC columns in building is 
needed to be considered for study. Therefore in this 
study, to attain strength against seismic load and 
economy in construction, partial use of CFST 
columns along with RC columns in high rise 
buildings will be studied. 
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