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Abstract - The present work performed to analyze the 

structural performance of G+6 storey framed structure 

subjected to seismic loading of Zone V using ETABS 

2018 software. Three similar models having same plan 

configuration is prepared. The comparison of 

conventional reinforced cement concrete structure with 

two composite structures having concrete filled steel 

tubular section (CFST) as column, one with RCC beam 

and another with steel beam is done and the result 

obtained is compared in terms of structural performance 

of following parameters-maximum storey displacement, 

storey drift and storey shear. 

 

Index Terms - CFST, ETABS, Response Spectrum, 

Storey Drift, Storey Shear and Storey Displacement. 

 

I.INTRODUCTION 

 

CFST is concrete filled steel tubular section. It is the 

composite section in which the concrete is filled into 

hollow steel section. It is used in medium to high rise 

building as it posses high ductility, high strength and 

stiffness properties. The use of CFST with concrete is 

quite advantageous as it increases the strength of 

building. It is used in electricity tower, bridges, high 

rise buildings etc. Composite building having CFST 

columns are also advantageous over RCC building as 

they have greater load carrying capacity and perform 

better in seismic regions. 

 

II. METHODOLOGY 

 

In this study the seismic analysis for G+6 storey 

building is carried out for all three type of structural 

model using ETABS software. The structure is located 

in zone II. The plan dimension of structure is 20m X 

15m.  

2.1 Response Spectrum Method  

The response spectrum method is linear dynamic 

analysis which determines response in each mode of 

vibration and overlay the responses in several modes 

to attain total response. It is the representation of 

maximum responses of a spectrum of idealized single 

degree freedom systems of different natural periods 

but having the same damping, under the action of same 

earthquake ground motion at their bases.  The response 

referred to here can be maximum absolute 

acceleration, maximum relative velocity, or maximum 

relative displacement. The graph between maximum 

response and natural period is known as response 

spectrum. 

 

2.2 Modeling in ETABS 

The analysis is performed for proposed building using 

ETABS. The plan for all building structure considered 

is same which is shown in fig. 1. The 3D model of 

structure is shown in fig. 2. 

2.2.1 Specification of structure 

• The structure is model and analyzed using 

ETABS 2018 software  

•  Storey: G+6 Floors  

• Location:  Srinagar 

• Floor to floor height: 3m and  height up to plinth: 

2m  

• Total floor height : 23 m 

• The concrete of grade used for analysis is M30  

•  The grade of steel used for analysis is Fe 500 

• Seismic zone : V 

 

2.2.3 Load on structure 

Loads on all the three models are same as given below 

as per IS 875: 2015 

• Live load - 2 KN/m2 

• Floor finish – 1.5 KN/m2 

• Wall load - 7 KN/m2 

 

2.2.2 Sectional Properties 

The sectional properties of three types of models are 

considered below 
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Table-1: Sectional properties of Structure 

Sr. 

No

. 

Detail RCC 

(reinforced 

cement 

concrete) 

structure 

Structure with 

CFST column 

and RCC beam 

Structure 

with CFST 

column 

and steel 

beam 

1. Beam 

type 

RCC RCC Steel 

2. Size of 

beam 

230mm*700

mm 

230mm*700m

m 

ISMB 300 

3. Colum

n type 

RCC CFST CFST 

4. Size of 

colum

n 

300mm*600

mm 

300mm*300m

m*10mm 

300mm*30

0mm*10m

m 

5. Size of 

colum

n 

300mm*600

mm 

300mm*300m

m*10mm 

300mm*30

0mm*10m

m 

 
Fig 1 : Plan of building 

 
Fig 2 : 3D model of building 

Table- 2: Parameters for wind and earthquake force  

Sr. No. Parameters Zone V 

1.  Zone factor 0.36 

2.  Importance factor 1.2 

3.  Response factor 5 

4.  Wind speed 50m/s 

5.  Site type 1 

 

III. RESULT AND DISCUSSION 

 

The comparison between the structures is done for the 

parameters like storey drift, storey shear, maximum 

storey displacement and weight of the building. 

 

Storey displacement -The displacement compared to 

the base of the structure is known as storey 

displacement. Its value is higher at top floor. The 

maximum storey displacement for wind load and 

earthquake load is shown in chart 1 and chart 2 

respectively. 

 

Storey drift - It is relative displacement between floors 

above and or below the storey under consideration. 

The storey drift for wind load and earthquake load is 

shown in chart 3 and chart 4 respectively. 

 

Storey shear-The seismic force at the base of the 

building is called as base shear. The lateral force due 

to earthquake at different floors is known as storey 

shear. The value of storey shear is minimum at top 

storey and maximum at bottom storey. The storey 

shear for wind load and earthquake load is shown in 

chart 5 and chart 6 respectively. 

 

The graphs are given below are generated after 

analyzing the models where: 

1. Reinforced concrete structure 

2. Composite structure with CFST column and RCC 

beam  

3. Composite structure with CFST column and steel 

beam 

4. ucture with CFST column and steel beam 

 
Chart-1: Max Storey Displacement for Wind load 
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Chart-2: Max Storey Displacement for Earthquake 

load 

 
Chart-3: Storey Drift for Wind load 

 
Chart-4: Storey Drift for Earthquake load 

 
Chart-5: Storey Shear for Wind load 

 
Chart-6: Storey Shear for Earthquake load 

 

IV.CONCLUSION 

 

1. As per confinement of concrete in CFST 

columns, the load carrying capacity has been 

increased from column section required in RCC 

is 300x600mm and in CFST is 300x300x10mm. 

2. As reduction in sizes of columns will help to 

increase the area of utility of each floor  

3. The maximum storey displacement and storey 

drift for building B (i.e. CFST with concrete 

beam) in X direction decreases about 15% 

because stiffness of building B is more in X 

direction as compared to building A. 

4.  The maximum storey displacement and storey 

drift for building C (i.e. CFST with steel beam) 

in X direction increases about 127% because 

stiffness of building C is less in X direction as 

compared to building A. 

5. The maximum storey displacement and storey 

drift for building B (i.e. CFST with concrete 

beam) in Y direction increases about 86% 

because stiffness of building B is less in Y 

direction as compared to building A. 

6. The maximum storey displacement and storey 

drift for building C (i.e. CFST with steel beam) 

in Y direction increases about 350% because 

stiffness of building C is less in Y direction as 

compared to building A. 

7. It is observed that variation in X and Y direction 

for storey shear values for building B and 

building C is ±11%. 

8. It is observed that building B (i.e. CFST with 

concrete beam) behaves well as compared to 

building C (i.e. CFST with steel beam). 
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