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Abstract— The composite construction exists when two 

different materials bound together so strongly that they act 

together as a single unit. The behaviour of composite steel 

concrete elements in various loading stage is quite well 

analyse by experiments. Concrete filled steel tube( CFST) 

one of the many composite elements used at present in civil 

engineering. The hollow CFST element in more effective 

than ordinary CFST. The hollow composite CFST elements 

when a particular level of stress exit in loading stage an 

intersection between the stem tube and concrete core appears 

and therefore a complex stress state of elements take place, 

which increase the load bearing capacity of whole composite 

elements. 
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I. INTRODUCTION 

Concrete filled steel tubes (CFST) are gaining increasing 

usage in modern construction practice throughout the world. 

This increase in use is largely due to the structural and 

economical advantages offered by concrete filled steel tubes 

over open and empty sections, as well as their aesthetic 

appeal. From a structural viewpoint, hollow sections exhibit 

high torsional and compressive resistance about all axes when 

compared with the other sections. Additionally, the exposed 

surface area of a hollow section is approximately two-thirds 

that of a similar sized other section, thus demanding lower 

painting and fireproofing costs. 

 A new form of hybrid hollow sections is Double skin 

composite columns. They are formed from two steel skins 

filled with concrete in between. This new form of hybrid 

column has the potential to be used in many domains such as 

bridge piers and large diameter columns in high-rise 

buildings, etc. Composite steel–concrete construction is 

widely used in the construction of modern buildings, industry 

and bridges, even in regions of high seismic risk area. The 

composite construction ideally combines the advantages of 

both steel and concrete, namely the speed of construction, 

high strength, the inherent mass, stiffness, damping, and 

economy of concrete. 

 A creative innovation of composite construction is 

known as hollow concrete-filled steel tubes (CFST). Hollow 

CFST members have almost all the same advantages as 

traditional CFST members. Moreover, they have higher 

bending stiffness, and better cyclic performance. This 

innovative composite construction consists of two steel tubes 

with concrete sandwiched between them. The mild steel tubes 

can be circular hollow sections (CHS), square hollow sections 

(SHS). 

II. LITERATURE REVIEW 

A. Junming Jiang, Shiming Chen; Experimental and 

numerical study of double-through plate connections to 

CFST column; (2018) 

This paper proposes an innovation connection known as 

double-through plate connection, in which two plates pass 

through a slotted square column with the concrete infill. The 

results revealed that the type of connection exhibited similar 

behaviors with single plate connection. The characteristics of 

the connection effectively reduced the stress level on the 

column flange and improved stress distribution. 

B. Jingming Cai, Jinlong Pan, Hao Su, Cong Lu; 

Experimental study on the hysteretic behavior of ECC-

encased CFST columns; (2018) 

This paper presents an experimental study on the hysteretic 

behavior of ECC-encased CFST columns under a loading 

frame. According to the test results, ECC-encased CFST 

columns exhibited stable ductile behavior and the cumulative 

energy dissipation is increased twice as much as that of 

concrete-encased CFST columns with same geometry 

dimensions. The diameter and stirrup ratio of steel tube have 

been increased the positive effects on the hysteretic behavior 

of ECC- encased CFST columns. However, the outer 

component of ECC tends to be crush in the early stage due to 

the different mechanical performance of outer and inner 

CFST-encased columns. 

C. Dongxu Li, Brian Uy, Farhad Aslani, Vipul Patel; 

Behaviour and design of demountable CFST column-column 

connections under tension; (2017) 

This study presents the experimental results on two 

demountable CFST column connections under eccentric 

tension. The initial stiffness, ultimate tensile strength as well 

as the post-peak behaviour is investigated. The present paper 

also develops a finite element model for the prediction of the 

tensile behaviour of the CFST column-column connections. 

In the developed numerical model, the fracture of steel tubes 

under tensile loading and the failure of blind bolts due to 

shear force can bewell simulated. Furthermore, a series of 

parametric studies have been carried out with the finite 

element model. Finally, the result from the finite element 

analysis method were further compared with Australian 

Standard Code AS5100, and it was found that the practice 

code is slightly conservative in terms of the strength 

prediction method and is safe to be used in engineering 

practice. 
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III. METHODOLOGY 

 

IV. MATERIAL TEST 

A. Cement: 

OPC of 53 grade is conforming to IS: 8122-1989 was used 

for the present experimental investigation for project. 

B. Fine Aggregate: 

Natural river sand with fraction passing through 4.75 mm 

sieve and retained on pan sieve confirming to gradation zone 

–II was used as fine aggregate. The fineness modulus of sand 

is 2.53 was found in the lab. 

C. Coarse Aggregate: 

Crushed granite of size ranging 10mm was used and specific 

gravity was found to be 2.7 

D. Water 

Potable water available in the laboratory was used for mixing 

of concrete and curing. 

V. MIX DESIGN 

Design mix stipulation according to IS 10262-2009 

Grade Designation = M-25 

Fine Aggregate = Zone-II 

Sp. Gravity Cement = 3.15 

Fine Aggregate = 2.53 

Coarse Aggregate (10mm) = 2.7 

Minimum Cement (As per contract)= 491 kg /m3 

Maximum water cement ratio (IS 456-2000) = 0.4 

Mix proportion: 

Water: cement: F.A.: C.A. = 0.4: 1: 1.85: 1.42 

VI. SPECIMEN DETAILS 

A. Size of specimen 

S.No Type of Column Size of Column 

1 CFST - Square 
Square – 60 mm 

Heigth – 750 mm 

2 
CFST – Hollow 

Square 

Outer Square – 60 mm 

Inner Square – 25 mm 

Heigth – 750 mm 

3 CFST – Circular 
Diameter – 60 mm 

Heigth – 750 mm 

4 

 

CFST– Hollow 

Circular 

Outer Diameter – 60 

mm 

Inner Diameter – 25 

mm 

Heigth – 750 mm 

B. Cross Section of Specimens 

 
Fig. 6.2.1: Circular CFST 

 
Fig. 6.2.2: Hollow Circular CFST 

 
Fig. 6.2.3: Square CFST 

 
Fig. 6.2.4: Hollow Square CFST 
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C. Casting of Specimens 

 
Fig. 6.3.1: Casted Specimen 

VII. EXPERIMENTAL PROGRAMME 

A. Test Setup 

All the column specimens were tested under axial loading. 

The specimens were tested in a self-strained loading frame of 

500kN capacity. Axial load was applied through a power 

pack connected to hydraulic jack, which was mounted on the 

top of the specimen. The column was hinged on both ends. A 

proving ring was placed between the column and the 

hydraulic jack. End capping was provided with plaster of 

paris to prevent premature failure due to crushing at the ends. 

The arrangement was placed on the test floor. The specimen 

was checked for verticality using plumb bob. One deflector 

meter were provided on the column at a spacing of L/2. It is 

used to measure deflection of column from its original 

position. The loading was applied gradually up to failure of 

the specimen. 

B. Testing Procedure 

All the column specimens were tested under axial loading to 

find out the ultimate load carrying capacity and deflection. A 

proving ring was used to monitor the load. One deflector 

meter was used to measure the deflection. The deflection are 

monitored for every 5kN of increasing load. Load was 

applied gradually till the failure occurred and corresponding 

deflection was noted. 

 
Fig. 7.2.1: Testing in Progress 

VIII. RESULT 

Ultimate load of failure and deflection are useful to study the 

performance of each column. The performance of all the 

columns such as load at local failure, ultimate load carrying 

capacity and deflection under the axial load are presented. 

 
Fig. 8: Comparison of columns deflection 

IX. CONCLUSION 

The behaviour of concrete infilled mild steel composite 

columns was studied in this experimental work. The 

experimental results were compared with each column and 

predicting which column can withstand max load. From the 

limited experimental studies, the following conclusions were 

drawn, Hollow Square CFST Column axial loading capacity 

is 40-60% more load than the Circular CFST columns. 

 Considerable amount of saving in the volume of 

concrete is possible in hollow CFST column and also it can 

carry maximum load then normal CFST column. 

 Concrete filled mild steel with zinc coating columns 

have good strength, corrosion resistance and fire resistance 

properties. 
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