
IJSART - Volume 7 Issue 8 – AUGUST 2021                                                                                    ISSN  [ONLINE]: 2395-1052 
 

Page | 51                                                                                                                                                                       www.ijsart.com 

 

The Study of Mass Irregularities With Floating 

Column 

 

Harsha Chandrakant More1,Ganesh Chandrakant Jawalkar2 
1Professor,Dept of Civil Engineering 

2Dept of Civil Engineering 
1, 2 N.B.Navale Singhagad College Of Engineering Solapur, Maharashtra, India. 

 

Abstract- This paper is concerned with the effects of various 

vertical irregularities with floating column on the seismic 

response of a structure. The objective of the project is to carry 

out Response spectrum analysis (RSA) of vertically irregular 

RC building frames. 

 

Keywords- Responce Spectrum Analysis, Seismic Static 

Analysis. 

 

I. INTRODUCTION 

 

 The behavior of a building during earthquakes 

depends critically on its overall shape, size and geometry, in 

addition to how the earthquake forces are carried to the 

ground.Buildings with columns that hang or float on beams at 

an intermediate storey and do not go all the way to the 

foundation, have discontinuities in the load transfer path. 

 

FLOATING COLUMN CONCEPT 

 

A column is supposed to be a vertical member 

starting from foundation level and transferring the load to the 

ground. The term floating column is also a vertical element 

which (due to architectural design/ site situation) at its lower 

level (termination Level) rests on a beam which is a horizontal 

member. The beams in turn transfer the load to other columns 

below it.  

 

.  

 

II. METHODOLOGY 

 

1. Review of existing literatures by different researchers. 

2. Selection of types of structures. 

3. Modeling of the selected structures. 

4. Performing dynamic analysis on selected building models 

and comparison of the analysis results. 

 

Table -1: The building following specifications are adopted 

for study. 

 

 

1.2Modelling 
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1.3Without Irregularity Case Overall Results 

 

 
 

1.4  There are different types of earthquake analysis 

methods calculation. 

 

Comparison of Displacement,Base shear,Frequancy, 

Time periods of without floating column. 

 

 
 

 

 

Observation 

 

From the table percentage difference of without 

irregularity G+ 18 stories building following points are 

observed. 

 

DISPLACEMENT – 

 

1. The modal displacement is increased up to 3.77% when 

floating column are considered at corner of 1ststorey, 

0.43% when 4 floating column are considered at center of 

1ststorey, to 2.51% when 8 floating column are 

considered at center of 1ststorey 

2. The modal displacement is increased when corner column 

are considered as compared to 4floating column at 

center,8 floating column at center and without floating 

column normal regular building. 

 

Base Shear – 

 

1. The base shear is decreased up to 3.48% when floating 

column are considered at corner of 1ststorey, The base 

shear is decreased up to 3.6%when 4 floating column are 

considered at center of 1ststorey, The base shear is shear is 

decreased up to 2.18%when 8 floating column are 

considered at center of 1ststorey. 

2. The base shear is decreased when 8 floating column are 

considered at center as compared to corner floating 

column, 4 floating column at center and without floating 

column normal regular building  

 

Frequency – 

 

1. The frequency is increased up to 12.85% when floating 

column are considered at corner of 1ststorey, The 

frequency is increased up to 23.59%wh The frequency is 

shear is increased up to 23.08% when 8 floating column 

are considered at center of 1ststorey en 4 floating column 

are considered at center of 1ststorey. 

2. The frequency is increased when 4 floating column are 

considered at center as compared to corner floating 

column, 8 floating column at center and without floating 

column normal regular building. 

 

Time Periods – 

 

1. The time period is decreased up to 12.5% when floating 

column are considered at corner of 1ststorey, The time 

period is decreased up to 18.75% when 4 floating column 

are considered at center of 1ststorey, The time period is 

decreased up to to18.75% when 8 floating column are 

considered at center of 1ststorey. 
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2. The time period is decrease when 8 FC are consider at 

center as compare to corner FC,4 FC at center and 

without FC normal building. 

 

1.5 Mass Irregularity at 9thStorey Overall Case Result 

 

 
 

Comparison of Displacement,Base shear,Frequancy, Time 

periods of mass irregularity. 

 

 
 

Observation 

 

From the table percentage difference mass 

irregularities 9th stories building following points are 

observed. 

 

DISPLACEMENT – 

1. The modal displacement is increased up to 0.0628% 

when floating column are considered at corner of 

1ststorey, The modal displacement is decreased up to 

3.77% when 4 floating column are considered at center of 

1ststorey, The modal displacement is decreased up to 

3.77% when 8 floating column are considered at center of 

1ststorey. 

2. The modal displacement is increased when corner  

floating column are considered as compared to 8 floating 

column at center, 4 floating column at center, without 

floating column with soft storey and without floating 

column normal regular building. 

 

Base Shear – 

 

1. The base shear is increased up to 0.96% when floating 

column are considered at corner of 1ststorey, The base 

shear is increased up to 1.9%  when 4 floating column are 

considered at center of 1ststorey, The base shear is shear is 

is increased up to 1.81% when 8 floating column are 

considered at center of 1ststorey. 

2. The base shear is increased when 8 floating column are 

considered at center as compared to corner floating 

column, 4 floating column at center and without floating 

column normal regular building. 

 

Frequency – 

 

1. The frequency is increased up to 12.84% when floating 

column are considered at corner of 1ststorey, The 

frequency is decreased up to 23.52% when 4 floating 

column are considered at center of 1ststorey, 5.25% at 

2ndstorey, The frequency is decreased up to 16.12% when 

8 floating column are considered at center of 1ststorey, 

2. The frequency is decreased when corner floating column 

are considered as compared to 8 floating column at center, 

4 floating column at center and without floating column 

building. 

 

Time Periods – 

 

1. The time period is decreased up to 12.5% when floating 

column are considered at corner of 1ststorey, The time 

period is decreased up to18.75% when 4 floating column 

are considered at center of 1ststorey, The time period is 

decreased up to18.75% when 8 floating column are 

considered at center of 1ststorey 

2. The time period is increased when corner floating column 

are considered as compared to 8 floating column at center, 

4 floating column at center and without floating column 

building but when 4 floating column considered at 
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2ndstorey time period increased than corner floating 

column. 

 

1.6 Mass Irregularity at 18thStorey Overall Case Result 

 

 

 

 
 

Observation 

 

From the table percentage difference mass 

irregularities 18th stories building following points are 

observed. 

 

DISPLACEMENT – 

 

1. The modal displacement is decreased up to 1.88 % when 

floating column are considered at corner of 1ststorey, The 

modal displacement is decreased up to4.4 % when 4 

floating column are considered at center of 1ststorey, The 

modal displacement is decreased up to2.51 % when 8 

floating column are considered at center of 1ststorey. 

2. The modal displacement is decreased when without 

floating column with swimming pool at 18th and 4 

floating column  are considered at center as compared to 

corner floating column, 8 floating column at center, and 

without floating column normal regular building. 

 

Base Shear – 

 

1. The base shear is increased up to 0.96 % when floating 

column are considered at corner of 1ststorey, The base 

shear is increased up to 1.9 % when 4 floating column are 

considered at center of 1ststorey, The base shear is shear is 

increased up to 1.7 % when 8 floating column are 

considered at center of 1ststorey. 

2. The base shear is decreased when corner floating column 

are considered as compared to 8 floating column at center, 

4 floating column at center and without floating column 

normal regular building. 

 

Frequency – 

 

1. The frequency is increased up to12.84 % when floating 

column are considered at corner of 1ststorey, The 

frequency is increased up to 23.53 % when 4 floating 

column are considered at center of 1ststorey, The 

frequency is increased up to22.81% when 8 floating 

column are considered at center of 1ststorey. 

2. The frequency is decreased when without floating column 

with mass at 18thstorey is considered as compared to 

corner floating column, 4 floating column at center, 8 

floating column at center. 

 

Time Periods - 

 

1. The time period is decreased  up to 12.5 % when floating 

column are considered at corner of 1ststorey, The time 

period is decreased up to 18.75 % when 4 floating 

column are considered at center of 1ststorey, The time 

period is decreased up to18.75% when 8 floating column 

are considered at center of 1ststorey. 

2. The time period is decreased when 8th floating column at 

center considered as compared to corner floating column, 

4 floating column at center, without floating column 
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III. CONCLUSIONS 

 

DISPLACEMENT – 

 

As per result obtained in that, displacement for the 

case of 4 floating column at center is less as compared to 

corner floating column and 8 floating column at center. 

However, highest displacement value is observed when corner 

floating column is considered because of cantilever beams 

large stiffness acting on building as compared to other cases. 

 

Base Shear – 

 

As per result obtained in that, Base Shear for the case 

of 8 floating column at center is less as compared to corner 

floating column and 4 floating column at center. However, 

highest base shear value is observed when 4 floating columns 

at center and corner floating column are considered. 

 

Frequency – 

 

As per result obtained in that frequency for the case 

of 4 floating column at center and 8 floating column at center 

is higher as compared to corner floating column. 

 

Time Periods – 

 

As per result obtained in that time period for the case 

of 8 floating column at center 4 floating column at center are 

less as compared to corner floating column. 
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