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I. INTRODUCTION 

Several multi-story structures with floating columns 

have now been developed for aesthetic reasons and 

to allow for more movement on car parks. However, 

in a high seismic zone, such a building is severely 

destroyed in compared to a regular building during 

an earthquake. Floating columns are adequate for 

gravity stress; nevertheless, transfer tubes must be 

strong with low deflection (Stiffness).Structural 

design is a science and art of design with economics 

and elegance and sustainable structures. 

 

In modern, multi-story constructions in urban India, 

structures with a floating column are a typical 

feature. In a building erected in seismically active 

areas, these traits are particularly undesirable. In 

recent days, there can be a tremendous increase in 

floating column usage due to its roomy and esthetic 

look but the risk of building failure cannot achieve 

this.Now, the role of the structural engineer is to 

design as necessary and as requirement-effective as 

possible. The main use of providing open space is to 

Accommodate first or first floor parking or reception 

lobbies, which can be supported by a floating 

column. Although floating columns should be 

avoided, many projects are conducted, particularly 

on the ground floor, where transfer girders or beams 

are employed to give more open space on the 

ground floor. Transfer girders or beams used in 

seismic zones must be properly planned and defined. 

If there are no lateral loads, the design and detailing 

are simple. 

 

There are many projects in India in   which 

floating column are already adopted, especially 

above the ground floor, where the   transfer 

girders are employed, so that   more open   space 

is available on the ground floor, and these open 

spaces may be required for assembly hall or 

parking purpose. The column is a concentrated 

load on the beam which supports it in this 

condition. Hence the structures   already   made 

with these kinds of discontinuous members are 

endangered in seismic regions. 
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II. LITERATURE REVIEW 

Shivam Tyagi and B.S Tyagi (2018) highlighted the 

importance of explicitly recognizing the presence of 

the floating column in the analysis of building. The 

study is carried out to analyze the building with 

floating columns and to find out its comparison with 

the building without floating column in terms of 

storey drift, base shear and time period frequency 

using designing software. 

 

Arpit Shrivastav and Aditi Patidar (2018) studied 

the behaviour of multistorey buildings having 

floating columns under seismic forces and observe 

the effect of shear wall in the same building. For this 

purpose three cases of multi-storey buildings are 

considered having 8 storey, 12 storey and 16 storey. 

All the three cases are considered having floating 

columns provided with and without shear wall, and 

also analysed for zone III, zone IV and zone V by 

using software Staad. Pro.Waykule (2016) presented 

study about analysis of G+5 Building with and 

without floating column in highly seismic zone v. 

Two models are created such as floating column at 

1stand without floating column building. 

 

Linear static and time history analysis are carried out 

of all the two models from linear static analysis 

compare all the of models result obtained in the 

form of seismic parameter such as time period, base 

shear, storey displacement, storey drift .and from 

time history analysis plot the response of all the 

models. Modelling and analysis done by using sap 

2000v17 software.Patel et al (2017) studies the 

seismic behaviour of multi-storey building with and 

without floating column considered. To find whether 

the structure is safe or unsafe with floating column 

when built in seismically active areas. 

 

Kandukuri Sunitha and Kiran Kumar Reddy (2017) 

had studied the analysis of a G+4,G+9,G+14 storey 

normal building and a G+4, G+9, G+14 storey 

floating column building for external lateral forces. 

The analysis is done by the use of ETABS. The 

intensities of the past earthquakes i.e., applying the 

ground motions to the structures, from that 

displacement time history values are compared. This 

study is to find whether the structure is safe or 

unsafe with floating column when built in seismically 

active areas and also to find floating column building 

is economical or uneconomical. 

Mustafa (2017) had done the review of studies 

carried out on Seismic Analysis of the building with 

Floating column by various authors in the past. The 

analysis is done on building models having different 

numbers of storey of RCC with simple and complex 

floor plan with floating columns. Finite element base 

software namely ETABS, Staad pro v8i are used for 

the analysis which can easily determine the 

parameter such as lateral forces, bending moment, 

shear force, axial force, storey shear, storey drift, base 

shear. Time history method or response spectrum 

method is used for the dynamic analysis for simple 

and complex building configuration. 

 

III. METHOD 

This study underlines the importance of explicitly 

recognizing the floating column in building analysis. 

Using Staad Pro V8i (SS4) software, the study is 

performed to compare the building with floating 

columns to the building without floating columns in 

terms of floor drift, base shaft, and frequency of time. 

 

1. Building Description 

The model is a G+4-story RCC structure with four 

strips 3.2m wide in each direction. The story height is 

3.2 for each floor and basement height. The RCC 

framework is made up of a 0.23m x 0.4m beam and a 

0.4m x 0.237m column. The slab has a density of 

120mm. The models of levelled and sloping ground 

are both examined. In this study, the frames on level 

and sloping ground are analyzed. The materials used 

are M20 grade concrete and Fe 415 grade steel. 

 

 

Fig. 1: Building frame on levelled ground 
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Fig. 2: Building frame on slopping ground 

 

2. Modeling and Analysis 

The building is finite element modelled using the 

StaadPro V8i tool (SS4). Beams and columns must be 

characterized as two beam nodes with six degrees of 

liberty at each node. Plates are models, with rigid 

membrane parts being assigned the diaphragm 

constraint. The plates are subjected to area loads. 

The building is depicted as a bare frame, but the 

dead weight of infill is distributed uniformly across 

straps. A wide analog column approach is used to 

represent the shear walls, and both the shear walls 

and columns assume fixed supports. Various shear 

walls are employed to increase the seismic response 

of the building. The structure is symmetrical on both 

principal axles to eliminate needless torsion in the 

position of shear walls in each model. To make the 

building symmetrical in both principal directions, the 

shear walls and no columns are kept the same in 

both directions. 

 

IV. RESULTS AND DISCUSSION 

1. Natural Frequency, (Hz) 

In our study after decreasing length of FC on ground 

conditions, stiffness decreases (or flexibility 

increases) and mass also decreases but due to 

dominant effect of stiffness, natural frequency 

decreases. At low natural frequencies, the structure 

can resonate (chances of matching the external 

frequency (By EQ or other loads) with natural 

frequency of building) easier which is susceptible 

condition for collapse of building. In our study, when 

floating column lies up to 3rd floor from top is most 

severe condition due to minimum natural frequency 

on both ground condition (normal and slopping). 

 

 

 

 

 

 
Fig. 1: Variation of frequency vs model for plain 

ground 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: Variation of frequency vs model for slopping 

ground 

 

Magnitude of frequency for various models has been 

plotted. It can be seen in graph, on normal building 

maximum frequency in model 1 and minimum 

frequency in model 9 and in slopping building 

maximum frequency in model 2 and minimum 

frequency in model 5. 

 

2. Max. Axial force 

After analysing all models, a beam having maximum 

value of axial force, shear force and bending moment 

lies in a structure in which FC lies up to 1st floor from 

top and the maximum loads and moment of that 
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beam can be represented as design load and design 

moment. The conclusion comes after that if we 

design all beams according to that design load and 

design moment then whole structures will be safe. 

Max. Shear force 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5: Variation of axial force vs model for plain 

ground 

 

 
Fig. 7: Variation of shear force vs model for plain 

ground 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6: Variation of axial force vs model for slopping 

ground 

 

Magnitude of axial force (Fx) for various models has 

been plotted. It can be seen in graph, on normal 

building maximum axial force in model 7 and 

minimum in model 1 and in slopping building 

maximum axial force in model 3 and minimum 

frequency in model 2. 

 

 

 

 
Fig. 8: Variation of shear force vs model for slopping 

ground . 

 

Magnitude of shear force for various models has 

been plotted, it is determined that in this 

comparative study for normal building maximum 

shear force is in model 7 whereas model 1 shows 

minimum shear force value and for slopping building 

maximum shear is in model 3 and minimum is in 

model 2. 
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VI. CONCLUSION 

After analysis of models based on decrease in length 

of floating column according to the various 

parameters, there are following conclusion can be 

drawn: - 

1. In our study, when a structure having floating 

column lies up to 3rd floor from top is most severe 

case in both ground condition (normal and slopping) 

due to minimum natural frequency, maximum value 

of time period, minimum peak story shear in each 

floor, maximum displacement of nodes, maximum 

value of storey drift and after analysing these 

parameters this structure give least stability against 

earthquake. 

2. In our study, if we design all beams according to 

thata beam having maximum value of axial force, 

shear force and bending moment and lies in a 

structure in which FC lies up to 1st floor from top, 

then whole structures will be safe. 

3. After locating building on slopping ground (In our 

study slope of 10 to be provided), for that much 

amount of slope the structure will not give too much 

variation on basis of each parameters except natural 

frequency and time period which tends to more 

stability as compared to normal building. 
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