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Abstract 

This research paper focuses  on experimental investigation on composite column subjected to cyclic loading was used for proper 
experimental work & analytical  analysis of CFST columns were carried out. CFST column structure has high ductility , high load 
bearing capacity hence it has been widely used in civil engineering field.  In this work experiment were carried for cfst column 
with infill of light weight concrete were used.. Experimental on circularly cyclic loaded composite steel tubes were also carried 
out for different length , width of varying thickness. Ultimate load values obtained were compared  with analytical results. The 
experiment was a carried for different L/D ratio for different grade of concrete that is M20,M30 & M40 
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1. INTRODUCTION 

CFST individuals use the benefits of combination of steel 
and concrete. They involve a steel empty area with circular 
or square shape loaded with plain concrete or RCC. They 
are generally utilized as a part of skyscraper and multistory 
structures as sections, and as supporting members in low-
rise mechanical structures where a strong and effective basic 
framework is required. 
 
There are various particular preferences identified with such 
auxiliary frameworks in both terms of basic execution and 
development succession. The intrinsic buckling issue 
identified with thin0walled steel tubes is either avoided or 
procrastinated because of the inner concrete section. 
Besides, the execution of the concrete in the interior is 
enhanced because of containment impact applied by the 
steel shell. The dispersion of materials in the cross segment 
additionally makes the framework exceptionally proficient 
in term of its auxiliary execution. The steel lies at the 
external border where it performs most viably in tension and 
buckling. It likewise gives the best strength as the material 
lies uttermost from the centroid. This, consolidated with the 
steel's much more noteworthy young’s modulus, gives the 
best commitment to moment of inertia. The concrete center 
provides the more noteworthy commitment to applied axial 
force 
 
2. MATERIALS 

2.1 Light Weight Concrete 

The conventional concrete wil be usually having a higher 
density of 2400kg/m3 to obtain less dead load on structure 

there is great requirement for lighter concrete, Hence once 
such concrete having a lighter weight is light weight 
concrete (LWC). LWC as density of least 300kg/m3 and a 
most extreme of 1850 kg/m3 when contrasted with ordinary 
concrete whose unit weight will be 2240 kg/m3 to 2400 
kg/m³. For auxiliary applications the LWC strength ought to 
be more larger than 17MPa. .LWC has strength equivalent 
with ordinary weight concrete, yet is regularly 25% to 35% 
lighter. In LWC basic components are same to that of 
ordinary concrete where sometimes an admixture is 
included, due to the entraining air 
 
2.2 Cinder as Aggregate 

 Cinder is the best aggregate to get light weight of the 
concrete in this present experiment cinder is utilized 
and it is a result of steel, iron producing organizations. 

 The surface of this is typically harsh and very 
permeable because of mineral structure. The ash 
material outwardly delegated having 100% crushed 
front. 

 This is utilized for constructing partition walls, for 
producing over level rooftops and for plastering 
purposes as a result of its light weight. Direct 
coefficient. In temperature increment is around 3.8* 10-
6 oc. 

 
2.3 Experimental Program 

The following specimens are tested using cyclic loading 
compressive testing machine capacity in order to determine 
ultimate load and its corresponding deformation for a 
different section of specimens by varying the dimensions of 
it and also by varying the grade of concrete 
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Table 1: Specimens details 

 

Fig 1: Preparation steel tube specimens
 

 

 
4. EXPERIMENTAL RESULTS 

Table 3: 7 days-Compressive strength of cube
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cimens 

Table 2: Mix Design Prepared For Different Gardes

3. MODELING USING ABAQUS SOFTWARE

In order to get better conclusion and clarification regarding 
the behavior and best combination of these specimens these 
are also analyzed using software called 
involved in preparation of these models are as follows,

Fig 2: modeling in ABAQUS 

Compressive strength of cube 
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Mix Design Prepared For Different Gardes 

 
 

MODELING USING ABAQUS SOFTWARE 

In order to get better conclusion and clarification regarding 
the behavior and best combination of these specimens these 
are also analyzed using software called ABAQUS. The steps 
involved in preparation of these models are as follows, 
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4.1 Ultimate Load Carrying Capacity of LWC 

Filled Steel Tubes 

Table 4: Hollow steel tube having diameter of 33.7mm, 
thickness 3.2mm and length of 337mm

 
Table 5: M20 grade CFST having diameter of 33.7mm, 

thickness 3.2mm and length of 337mm

Table 6: M30 grade CFST having diameter of 33.7mm, 
thickness 3.2mm and length of 337mm
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Capacity of LWC 

Hollow steel tube having diameter of 33.7mm, 
thickness 3.2mm and length of 337mm 

 

M20 grade CFST having diameter of 33.7mm, 
thickness 3.2mm and length of 337mm. 

 
diameter of 33.7mm, 

thickness 3.2mm and length of 337mm 

 
Table 7: 18 M40 grade CFST having diameter of 33.7mm, 

thickness 3.2mm and length of 337mm

Table 8: comparison of experimental results with abacus 
value
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18 M40 grade CFST having diameter of 33.7mm, 
thickness 3.2mm and length of 337mm 

 
comparison of experimental results with abacus 

value 
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4.2 Graphs 

Graph 1: ultimate load for 33.7mm
 

Graph 2: ultimate load for 42.4mm
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ultimate load for 33.7mm 

 
ultimate load for 42.4mm 

Graph 3: ultimate load for 48.4mm
 
4.3 Load v/s Deformation Comparison between 

Different Types of Specimen

Graph 4: load v/s deformation for diameter of 33.7mm & 
length 269.6mm for all 

 

Graph 5: 6 load v/s deformation for diameter of 42.4mm & 
length 339.2mm for all grade concrete
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ultimate load for 48.4mm 

Load v/s Deformation Comparison between 

Different Types of Specimen 

 
load v/s deformation for diameter of 33.7mm & 

length 269.6mm for all grade concrete. 

 
6 load v/s deformation for diameter of 42.4mm & 
length 339.2mm for all grade concrete. 
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5. LOAD COMPARISON BETWEEN 

DIFFERENT TYPES OF SPECIMEN 

 
Graph 6: Comparison of L/D ratio (displayed in terms of 

length above) v/s Ultimate load for dia 33.7mm 
 

 
Graph 7: Comparison of L/D ratio (displayed in terms of 

length above) v/s Ultimate load for dia 42.4mm 
 

 
Graph 8: Comparison of L/D ratio (displayed in terms of 

length above) v/s Ultimate load for dia 48.3mm 

6. CONCLUSION 

 Ultimate load carrying capacity of specimen is 
inversely proportional to length of the specimen 

 With increase in concrete grade the strength of CFST 
also increases. 

 For L/D ratio of 8 for length 269.6mm specimen of 
M20 grade CFST takes 6.25% more load than hollow 
steel tube and that for M30 grade CFST incremental of 
percentage comparison with hollow is 14.28% and that 
for M40 grade CFST incremental of percentage 
comparison with hollow is 25% 

 For L/D ratio of 10 for length 337mm specimen of  
M20 grade CFST takes 15.5% more load than hollow 
steel tube and that for M30 grade CFST incremental of 
percentage comparison with hollow is 20% and that for 
M40 grade CFST incremental of percentage 
comparison with hollow is 33.9% 

 For L/D ratio of 14 for length 471.8mm specimen of  
M20 grade CFST takes 10.8% more load than hollow 
steel tube and that for M30 grade CFST incremental of 
percentage comparison with hollow is 13% and that for 
M40 grade CFST incremental of percentage 
comparison with hollow is 30.8% 
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