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Abstract- Nowadays in this modern construction technology in 
India the demand for floating column structures is increasing 
day by day. But these type of structures are very difficult to be 
built in high seismic zones. This project helps to understand 
the behaviour of floating column structure in various zones as 
per Indian Standards. 

 
In this project 6 models of zone-3 and 6 models of 

zone-4 are created. Two models include building without 
floating column. 10 models include building with floating 
columns at various floor lavels in various models. These 
models are analysed and designed in zone-3 and zone-4 by 
pushover analysis using ETABS v9.5.0. Results are compared 
in terms of roof displacement, storey drift, column axial force, 
base shear and fundamental periods in all models and also the 
zone wise comparison is made and the graphs are plotted 
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I. INTRODUCTION 
 
 In many urban areas of India, most of the multistory 
building have provided their first storey for parking purpose. 
When an earthquake occurs, total base shear experienced by a 
building depends upon its natural period. The seismic force 
distribution depends upon the stiffness distribution and the 
mass along the heights. 
 

During an earthquake behaviour of building depends 
upon overall Shape, size and the geometry. During an 
earthquake the forces which are developed at floor levels is to 
be carried down to the ground level by the shortest path and 
discontinuity in the transfer of load results in poor 
performance. Buildings such as hotel buildings in which few 
storey were wider than the other leads to a sudden jump at the 
time of earthquake due to forces of earthquake at the 
discontinuity level.  

 
Fig. 1 : Floating Column Structure 

 
Buildings that has less number of columns or the 

walls in that particular storey or in the tall storey tends to 
damage. Many of the buildings which are provided ground 
storey as for parking purpose were severely damaged or 
collapsed in Gujrat in 2011 by Bhuj earthquake. Buildings in 
which the columns hangs or floats at intermediate storey and 
do not carried out to the foundation leads to discontinuity in 
the load transfer. 
 
OBJECTIVE OF THE STUDY 
          

The main aim of this project is to compare the 
response of mulistorey building with and without floating 
column under various earthquake zones (zone-3 and zone-4). 
The major objectives of this project are 

 
1)  To compare the seismic behaviour of multistory 

building with and without floating column. 
2)  To compare the seismic behaviour of RC building in 

zone-3 and zone-4 with and without floating column. 
3)  To compare storey drift, base shear, column axial 

axial force, roof displacement and fundamental 
period under zone-3 and zone-4. 
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II. LITERATURE REVIEW 
 

2.1 GENERAL: 
 
REVIEW: 
 
1) Maison and Neuss (1984)  

 
Maison and Neuss (1984) are the members of ASCE  

who have carried out the computer analysis of fourty four 
storey existing steel framed high rise building to examine the 
influence of building which was modelled by various aspects 
on the predicted dynamic properties and computed the 
response of seismic behaviours. The dynamic properties  
which are predicted are compared to true properties of the 
building which was determined previously by experimental 
testing. The behaviour of the seismic response is computed by 
equivalent static load method and response spectrum method. 
 
2) Shrikanth M.K, Yogendra.R.Holebau : 

 
The study in this paper is to compare the behaviour 

of building having only the floating columns without any 
complexity and other with complexities. High rised building is 
analysed for the earthquake forces. Four models are created 
and are being analysed for higher zones and lower zones with 
medium soil condition. The analysis of which was done by 
Extended Three Dimensional Analysis of building system 
ETABS version 9.7.4 software. The results of these four 
models are shown in terms of storey drift, soft storey and 
displacement and are tabulated on the basis of linear seismic 
analysis.  
 
3) Hardik Bhonsdadia, Siddhart Shah : 

 
The study in this paper is to show the effects of the 

floating columns and soft storey by seismic analysis under 
various zones. In order to obtain the performance level of the 
building for the design capacity, pushover analysis method is 
selected and is carried out upto the failure. To reach these 
objectives, three RC bare framed structures such as G+4, G+9 
and G+15 stories are selected respectively and these will be 
analysed and compared with the displacement and base force 
of G+3, G+9 and G+15. RC bare framed structures were 
analysed under various earthquake zones such as Rajkot, 
Jamnagar and Bhuj by using SAP 2000 14 analysis. 
 
4) Er. Ashfi Rahman : 
     

 In this the multistoreyed building with and without 
floating column is analysed by using static analysis and 
dynamic analysis using response spectrum method. By 

altering the location of floating column floor wise and within 
the floor the building with different cases is studied. The 
structural response of building model under different cases 
with respect to spectral acceleration, storey drift, fundamental 
time period, storey displacement and base shear is 
investigated. The analysis was carried out by STAAD Pro V8i 
software. 

 
III. ANALYTICAL MODELING 

 
3.1 General: 
 

In this project the analysis of all the models were 
carried out as per Indian standard codes and ETABS v9.5.0 is 
used for analysis. 

 
Description of the Models : 
 
My project includes G+15 storey building with 6 models 
under zone-3 and zone-4 with and without floating column. 
 
1) Model 1: It includes G+15 storey building without any 

floating column i.e normal building in zone-3 and zone-4. 
2) Model 2 :  It is a G+15 storey building with floating 

column at ground floor in zone-3 and zone-4. In this 
model column and beam sizes are increased from bottom 
to second floor. 

3) Model 3 : In this model floating column is provided  in 
first floor under zone-3 and zone-4 by increasing sizes of 
beams and columns from ground floor to third floor. 

4) Model-4 : In this model floating column is provided in 
second floor under both zones. Larger sizes of beams and 
columns are used from ground floor to fifth floor.  

5) Model-5 : In this model floating column is provided in 
eighth floor in both zones without changing sizes of 
beams and columns . 

6) Model-6 : In this model floating column is provided from 
ground floor to third floor by increasing the size of 
surrounding columns. 
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In all the models, floating columns are provided at 
same locations in different floors 

. 

 
3D and Elevation view 

 
  



IJSART - Volume 3 Issue 8 –AUGUST 2017                                                                                     ISSN [ONLINE]: 2395-1052 
 

Page | 337                                                                                                                                                                     www.ijsart.com 
 

STOREY DRIFT 

 

Storey drift for model-1 in x direction 

 

Storey drift for model-1 in y direction 

 

Storey drift for model-2 in x direction 

 

Storey drift for model-2 in y direction 

 

Storey displacement for model-1 in x direction 

 

Storey displacement for model-1 in y direction 
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Storey displacement for model-2 in x direction 

 

 
Storey displacement for model-2 in y direction 

 

 
Comparision of base shear in x direction 

 

 
Comparision of base shear in y direction 

 

 
Comparision of axial force of corner column in zone 

3 and zone 4 
 

 
Comparision of axial force of intermediate column in 

zone 3 and zone 4 
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FUNDAMENTAL PERIOD 
 

Comparison Of Fundamental Period Of All Models 
In Zone-3 And Zone-4 

 
IV. CONCLUSION 

 
1) In model-1 i.e, structure without floating column, 

displacement is lesser in zone-3 as compared to zone-
4. In models 2,3,4,5,6 displacement is lesser in zone-3 
and higher in zone-4 

2) In case of floating column structure fundamental 
period is lower as compared to that of normal 
structure. It is higher in model-5 as compared to all 
other models. 

3) In all the models under zone 3 base shear and column 
axial force is lesser as compared to the zone 4. Base 
shear slightly decreases by providing floating columns  
in middle floors. Axial force is higher in the column 
above the floating column floor. 

4) By providing floating columns in middle floor i.e, in 
model 5, the structure behaves well in terms of storey 
drift, column axial force, base shear, roof 
displacement, fundamental period as compared to the 
floating columns in lower floors. 

5) Performance point of the building is less in zone-3 as 
comapared to zone-4 

6) In zone 3 displacement at first hinge is slightly more 
as compared to zone 4. 

7) Base force at first hinge is more in zone 3 as 
compared to zone 4. 
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