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Abstract: Now a day’s lots of multi-story buildings are constructed with floating column for aesthetic point
of view and for getting more space at parking areas for movement. But such building are highly get
damaged during earthquake in highly seismic zone as compared to normal building. Floating columns are
competent enough to carry gravity loading but transfer girder must be of adequate dimensions (Stiffness)
with very minimal deflection. This study highlights the importance of explicitly recognizing the presence of
the floating column in the analysis of building. The study is carried out to analyse the building with floating
columns and to find out its comparison with the building without floating column with different soil in

terms of storey drift, base shear and time period frequency using Staad Pro V8i (SS4) software.
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1. Introduction

In present time the shortage of space is a growing issue in urban cities due to increase in population. For this
there is a need of having column free space, and also for aesthetic and other functional requirements. This
new concept leads to pause of columns that are floating columns. Buildings with floating columns are of
typical feature in the modern multi storey construction practices in whole world and also in our urban India.

When irregular features such as floating columns are included in buildings, a considerably higher level of
engineering effort is required in the structural design and yet the building may not be as good as one with
simple architectural features. Many multi-storey buildings also have open first storey as an irregular future.
This is primarily being adopted to accommodate parking or reception lobbies in the first storey. The
behaviour 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. The earthquake forces developed at
different floor levels in a building need to be brought down along the height to the ground by the shortest
path; any deviation or discontinuity in this load transfer path results in poor performance of the building.

Buildings with vertical obstacles (like the hotel buildings with a few storeys wider than the rest) cause a

JETIR2209512 ’ Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org ’ e941


http://www.jetir.org/

© 2022 JETIR September 2022, Volume 9, Issue 9 www.jetir.org (ISSN-2349-5162)

sudden jump in earthquake forces at the level of discontinuity. Buildings that have fewer columns or walls
in a particular storey or with unusually tall storey tend to damage or collapse which is initiated in that
storey. Many buildings with an open ground storey intended for parking collapsed or were severely
damaged in Gujarat during the 2001 Bhuj earthquake. 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.

A column is supposed to be a vertical member starting from foundation level and transferring the
load to the ground, and the term “Floating Column” is also a vertical element which at its lower
level restson a beam which is a horizontal member.

A common form of discontinuity in load path in moment frames arises with a floating columns,
i.e., when a column coming from top of the building is discontinued at a lower level, usually at
the ground storey. In such cases, loads from the overhanging portions take a roundabout way and travel
to the nearest column that is continuous till the foundation. This leads to increased demand on the
columns in the ground storey and can cause failure of these columns.

In this study, the behaviour of the multi-storey buildings with floating columns at higher seismic zones

using STAAD Pro are modelled and analysed.

2 Objectives of Study
1. To study the effect of positioning of floating column on seismic performance of buildings resting on
plain and sloping ground.
To perform the response seismic analysis of building using Staad pro ss4.
To compare the performance of building on plain and slopping ground.

To study the effect of floating on building on plain and slopping ground.

o & w N

To compare the building on plain and slopping ground with or without floating column.

3. Research Methodology

Now a day’s lots of multi-story buildings are constructed with floating column for aesthetic point of view
and for getting more space at parking areas for movement. But such building are highly get damaged during
earthquake in highly seismic zone as compared to normal building. Floating columns are competent enough
to carry gravity loading but transfer girder must be of adequate dimensions (Stiffness) with very minimal
deflection. This study highlights the importance of explicitly recognizing the presence of the floating
column in the analysis of building. The study is carried out to analyse 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 Staad Pro V8i (SS4) software.

Generation of the Structure
The structure may be generated from the input file or mentioning the coordinates in the GUI. The figure

below shows the GUI generation method.
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Fig. 1: Generation of structure
Supports

We can provide different end conditions for example supports such as fix, pin etc. When we talk about
pinned support translational and rotational movement are not allowed. In other words we can say that this
type of support will have reactions for all forces but will resist no moments. A fixed support has zero degree
of freedom. Other supports such as translational and rotational can also be utilised. The springs are
characterized with respect to spring constants. When a force displaced a joint whatever it may be we can

call as translational support.

Design Loads for Residential Buildings

Loads are a design parameter for building design process as it is associated with the definition magnitude of
hazards associated with external forces criteria while building must resist providing a rational performance
(i.e., safety and serviceability) during the structure’s valuable life. As these design loads are considered in
design phase due to various reasons such as occupancy, building size and shape also affect expected load
generated and site location according to their climate be considered. Hence by considering design loads we
will find various information regarding structure such concrete take off, steel take off etc. Hence for
optimization of design we have to predict loads accurately so that building life is increase and perform same
function which they built.

Building Description

Model consists of G+4 storey RCC building having four bays in each direction with width of bay as 3.2m.
The story height for each floor and plinth height is kept as 3.2 respectively. The RCC frame consists of
beam and column of sizes 0.23m x 0.4m and 0.4m x 0.237m respectively. Slab thickness is taken as 120mm.
The models are analysed on levelled as well as sloping ground. The frames on levelled and sloping ground
under consideration for present study is as shown in Fig. 2 and Fig. 3. The concrete of grade M20 and steel
of grade Fe 415 are used.
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Fig. 2: Building frame on levelled ground
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Fig. 3: Building frame on slopping ground

Table 1: Building description

S.no Specification Plain Slopping
1 Plain dimensions 16 x16m 16 x16m
2 Length in x- direction 16 m 16 m
3 Length in z- direction 16 m 16 m
4 Floor to floor height 3.2m 3.2m
5 No. of stories 4 4
6 Plinth level 3.2m 3.2m
7 Soil type Hard Hard
8 Seismic zone 4 4
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4. Results and Discussion

In present study, comparison of seismic response parameter such as time period, base shear, storey
displacement, storey drift and dynamic response are done by varying the location of floating column floor
wise by using linear static analysis. Result are compared in tabular and graphically for the analysis of

building with and without floating column.

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 3 floor from top is most severe condition due to minimum natural
frequency on both ground condition (normal and slopping).
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Fig. 4: Variation of frequency vs model for plain ground
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Fig. 5: Variation of frequency vs model for slopping ground

JETIR2209512 ] Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org ] e945


http://www.jetir.org/

© 2022 JETIR September 2022, Volume 9, Issue 9 www.jetir.org (ISSN-2349-5162)

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.

Peak Storey Shear
Peak storey shear is estimation of maximum expected lateral forces at different storey that will occur due to

seismic ground motion. In general, peak story shear increases continuously from top story to bottom story
and bottom storey shear is also called as base shear. In our study, in both ground (normal and slopping)
condition peak storey shear decreases with decrease in length of floating column due to decrease in weight

of building and minimum length of floating column is most critical for resistance against seismic forces.
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Fig. 6: Variation of peak shear vs model for normal ground
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Fig. 7: Variation of peak storey shear vs model for slopping ground

Magnitude of peak storey shear for various models has been plotted. It can be seen in graph a peak story
shear is decreases continuously from bottom story to top story and also decreases according to decrease in

length of floating column on both normal and slopping condition.

5. 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 3" 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 on yellowish soil.

2. Inour study, if we design all beams according to that a beam having maximum value of axial force,
shear force and bending moment and lies in a structure in which FC lies up to 1% floor from top, then
whole structures will be safe on red soil.

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 on red soil as compared to normal

building.
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