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Abstract— In recent times, multi-storey buildings in urban 

regions requires column free area due to shortage of space 

and for architectural requirements. For this reason multi-

storey buildings are constructed with floating columns for 

aesthetic point of view and for getting more space at parking 

areas for movement. Floating-column is an upright member 

that ends at its lower level and rests on a beam that is a 

horizontal member. Provision of floating columns is highly 

prejudicial in building built-in seismically active areas. The 

primary aim of this study is to present a general review of 

the performance of reinforced concrete frame structures with 

and without the floating columns at different floors in RC 

buildings. The analytical study of the RC buildings with and 

without floating columns is done using ETABS 2013 

software. 
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I. INTRODUCTION 

In numerous multi-storey buildings in India today have open 

first storey as an unavoidable element. This is mainly being 

adopted to have room for parking or reception lobbies in the 

first storey. For this, buildings are provided with floating 

columns at one or more storey. There are several projects in 

which floating columns are adopted, particularly above the 

ground floor, where transfer girders are employed, so that 

more open space is obtainable in the ground floor. These 

open spaces may be necessary for assembly hall or parking 

reason. 

Column in structural engineering is a structural 

element that transmits the weight of the structure to its lower 

structural component. In other words, compression members 

are often termed "columns" because of the stress conditions. 

Columns are frequently used to support beams or arches on 

which the upper parts of walls or ceiling rest. A column is 

an upright pillar, typically cylindrical, supporting an arch, 

entablature, or other structure or standing alone as a 

monument starting from foundation level and transferring 

the load to the ground.   

The floating column is a vertical member which 

rests on a beam but doesn’t convey the load directly to the 

foundation. The floating column acts as a point load on the 

beam and this beam transfers the load to the columns below 

it. The column may start off on the first or second or any 

other intermediate floor while resting on a beam. These 

floating columns are highly disadvantageous in a building 

built in seismically active areas. The earthquake forces that 

are developed at different floor levels in a building need to 

be carried down along the height to the ground by the 

shortest path. 

Kapil Dev Mishra & Dr A K Jain (2018), analyzed 

a G+5 building and presented a paper on “Comparative 

Study of Floating and Non Floating Column of Plaza 

Building subjected to Seismic Loading by Using Staad-Pro 

Software” in which he concluded that maximum bending 

moments as well as Maximum Support Reaction for the 

structures having floating columns are higher than that of 

structures without floating columns, maximum bending 

moments at seismic Zone IV are greater than that of Zone III 

and structures with floating column constructed in Zone IV 

are more affected by earthquake than Zone III.  

Prof. Y. R. Deshmukh etal (2018) presented a 

paper on “Study on Seismic Analysis of Multistorey 

Building with Floating Column using Staad.ProV8i” in 

which he concluded in seismic zones floating columns gives 

more base shear than non-floating columns and the lateral 

displacement i.e storey drift of floating column building is 

eventually more but does not affect stability of structure. 

The objective of the present work is to findout the 

performance of G+4 regular RC building modelled with 

floating columns present at ground floor, 1st, 2nd & 3rd floor. 

Various parameters such as storey shear, storey drift, storey 

displacement and base shear are compared for buildings 

with and without floating columns. The RC buildings are 

also subjected to seismic analysis and the results are 

compared. 

II. METHODOLOGY 

R C building of G+4 stories is considered for modeling with 

bare frame and floating columns at different floors (10 

Models). Designed as per Indian standard codes, the RC 

buildings are subjected to both seismic and non seismic 

loads. The performance of RC structure with and without 

floating columns for storey displacements, storey drifts, 

storey shear & base shear are compared. 

Modelling 

Various parameters such as load intensities, 

material properties, dimension of the structural member and 

the seismic data considered in the modelling of RC building 

considered for analysis are mentioned below. 

Storey height (including base) 3 m 

Number of storey’s G+4 

Type of structure RCC 

Bare frame Support condition Fixed 

Thickness of slab 175 mm 

Table 3.1: Geometrical details of RC building 

Beam size in mm 300×450 

Column size in mm 600X600 

Table 3.2: Structural member of building 

Grade of concrete M25 & M30 

Grade of steel Fe500 

Density of concrete 25 kN/m3 

Young’s Modulus of Elasticity 27386 x 103 kN/m2 

Poison’s ratio of concrete 0.2 

Table 3.3: Material properties of RC building 
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Dead load 

Wall load 20.25 KN/m² 

Parapet wall load 7.5 KN/m² 

Floor finish 1.5 KN/m² 

Live load 

Floor load 3 KN/m² 

Table 3.4: Load Intensities 

Earthquake code IS 1893:2002 

Seismic zones IV 

Importance factor 1 

Response reduction 5 

Soil type Medium 

Table 3.5: Seismic data 

 
Fig. 3.1:  Plan of RC building 

 
Fig. 3.2:  3-D view of structure 

 
Fig. 3.3:  RC building Ground floor plan with floating 

columns 

 
Fig. 3.4: RC building 1st, 2nd and 3rd floor plan with floating 

columns 

III. RESULTS AND DISCUSSIONS 

Comparison of various parameters such as Storey 

displacement, storey shear, storey drift ratio and base shear 

of RC buildings subjected to both seismic & non seismic 

loads with the existence and non existence of floating 

columns has been characterized in the below tables. 

Storey No. Model 1 Model 2 Model 3 Model 4 Model 5 

5 2.00E-06 5.10E-05 6.80E-05 6.60E-05 6.00E-05 

4 1.00E-06 5.00E-05 4.90E-05 4.60E-05 7.00E-06 

3 7.00E-06 5.80E-05 5.70E-05 2.90E-05 2.00E-06 

2 4.00E-06 5.20E-05 2.60E-05 3.00E-06 1.00E-06 

1 2.00E-06 3.50E-05 3.00E-06 3.00E-06 1.00E-06 

Table 4.1: Storey drift for 5 different models of RC Buildings subjected to non seismic loads 
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{Model 1 – RC building without Floating columns, Model 2 – RC Building with floating columns in ground floor, Model 3,4 

& 5 - RC Building with floating columns in 1st, 2nd & 3rd Floors}

 
Fig. 1: Comparison of displacement along Y direction w.r.t RC buildings subjected to non seismic load 

 
Fig. 2: Variation of Base Shear (KN) in Model 1 & Model 2 RC buildings subjected to non seismic load 

Storey No. Model 6 Model 7 Model 8 Model 9 Model 10 

5 27.4 30.9 27.7 27.8 27.4 

4 24.7 28.6 25.2 25.3 24.7 

3 20.5 25.2 21.4 21.4 20.5 

2 15.3 20.8 16.4 16.2 15.2 

1 8.9 15.3 9.9 9.8 8.9 

Table 4.2: Displacement along X direction for RC Buildings subjected to seismic loads 

{Model 6 – RC building without Floating columns, Model 7 – RC Building with floating columns in ground floor, Model 8,9 

& 10 - RC Building with floating columns in 1st, 2nd & 3rd Floors} 

Storey No. Model 6 Model 7 Model 8 Model 9 Model 10 

5 0.000896 0.000771 0.000839 0.000842 0.000892 

4 0.001381 0.001148 0.001298 0.001301 0.00142 

3 0.00176 0.001457 0.001673 0.001738 0.001758 

2 0.002123 0.001829 0.002176 0.002117 0.002118 

1 0.002965 0.005099 0.003288 0.003283 0.002959 

Table 4.3: Storey drift along X direction for 5 different models of RC Buildings subjected to seismic loads 
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Fig. 3: Comparison of Storey Shear w.r.t different RC buildings subjected to non seismic load

IV. CONCLUSION 

1) In the current study 10 models of G+4 RC building with 

and without floating columns is modelled and subjected 

to seismic and non seismic loads under zone IV by 

considering medium soil condition. Major conclusions 

are as follows: 

2) When a floating column is provided at the ground floor 

the base shear in terms columns in the corner increases 

by 350% when compared to intermediate columns 

which increases by 250% - 300%. 

3) The displacement in model 2 (RC building with FC at 

ground floor) is relatively high when compared with 

model 3, 4 & 5 (RC building with FC at 1st, 2nd & 3rd   

floor) i.e. displacement in model 2 increases by 175 

times when compared with model 1 (RC building 

without FC).  

4) Seismic analysis of RC buildings must be done which 

drives primary changes in the behaviour of the entire 

RC frame structure in terms of displacement, storey 

shear and storey drifts.  

5) The presence of floating columns decreases the storey 

shear by 23% from model 6 to model 10 (RC building 

with FC in ground, 1st, 2nd and 3rd floor subjected to 

seismic load). 

6) From the analysis we can conclude that, RC buildings 

with floating columns in the ground floor will have 

more impact on the performance of RC Structure when 

compared with buildings having floating columns in the 

intermediate floor. 
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