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Abstract—Floating columns are a type of column
constructed over beams or slabs of any intermediate floors
of a multistoreyed building.They are not attached to any
footings or pedestal and is also called hanging column.The
present study investigates the effect of floating column
upon the storey shear,displacement and storey drift using
ETABS software.Static analysis and dynamic analysis using
response spectrum method is done for multi storeyed
building with and without floating columns.

Keywords—Floating columns,static analysis,dynamic
analysis,response spectrum analysis.

1LINTRODUCTION

Today many multistoreyed buildings have floating
column.This is provided generally to provide more space
in ground floor for accomodation of parking and for
aesthetic beauty.Floating column in a building may may
result in concentration of forces,or deflection in the
undesirable load path in vertical laretal force resisting
system.Building with hanging column at an intermediate
storey have discontinuities in the load transfer path.This
paper presents the results of investigation of structural
response quantities of a multi storeyed building with
floating column provided at outer corners and inner
corners.

Il. OBJECTIVES

The primary objectives of this study are —

1. To ensure safety against earthquake forces of tall
structures

2. Toreduce irregularity introduced by floating
columns

3. To produce good structural work for
performing analysisand design for a building.

4. To predict the responses of different structural
componentsdue to effect of loads.

5. To design and analyse multi-storeyed

building in asystematic process
6. To study the structural responseof the building
models withrespect to

e Base shear

e  Storey displacement

e  Storey drift

e Fundamental time period of the building
Ill. MODEL STUDIES

A 24 m x 24 m multi storeyed building (G+6) is
selected forstudy.The details of bare frame is given in

Table.1.
TABLEL. BUILDING DATA
Building Type G+6 RC building
Plan 24 mx 24m

No. of bays 5
Bay width 4.8m
Total building height 24 m
Each storey height 3m

Beam 300mm x 400mm

Column 400mm x 500mm
Slab Thickness 150 mm
Exterior wall thickness 230 mm
Interior Wall Thickness 155 mm

Materials used

Fe415 rebars

M25 grade concrete

Load combinations

Based on IS 875-1987,1S 456-

2000
Earthquake load based on IS 1893-2002
Live Load 2 kN/m?
Floor Finish load 1 kN/m?
Wall load 13.66 kN/m

The modelling of a bare frame is done as the first
step.The model details and their details are shown in the
figures given below.The plan,elevation,3D view are

shown below.
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Fig.1 Plan view

Fig.3 3D view of building
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Fig.2.Elevation view

Fig.4 Rendered 3D View

After modelling completed,analysis of this bare frame is

carried out.When the loads are applied,we get the mode
shapes during a particular time interval.The first mode
shape obtained is shown below.It shows the deformation of

the building due to the loading.
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[[¢ 3 Eievation Veew - D Mode Shape (ModeEigen) - Mode 1 - Period 1087

Fig.5 First mode shape

FLOATING COLUMN

The same building is modelled with floating columns provided at
the inner and outer corners of the building.The variation in the
behaviour and the displacements are necessary to analyse the effect
of floating column in buildings,especially in earthquake prone areas
like seismic zones IV and V.

The model of the building with floating column at inner corners is
shown below.

[+ 44Plan View - Storyl - Z = 3 (m)

Fig.6 a)Plan of the building with infill wall at inner corners
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Fig6 b) Elevation of building
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Similiarly,the ground soft storey building with floating columns
are provided at the outer corners of the building. The model details are
shown in Fig.7

[ 4¥Plan View - Storyl - 2= 3 (m)

Fig..7a) Plan of the building with infill wall at outer corners
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Name StoryRespid
Display Type Story shears Slory Range All Stodes
Stoy? Oulput Type Not Applicable Baotiom Story Base
Plot
Story6 Story Shears
Storyd
Story? li
Story3 o
Story2 Storys
Story1 Sy
i
Fig7 b) Elevation of building oz
Storyl
. Force, kN o
Story7 21 Top 546.7804 | 1.633E-06
Bottom 546.7804 | 1.633E-06
= == Story6 18 Top 746.8681 | 1.567E-06
== == Bottom | 746.8681 | 1.567E-06
= SN Story5 15 To 912.4469 | 1.365E-06
e AR v P : :
:::::o'::o::;’:::; < ::l" ::Z::.’,::Z Bottom | 912.4469 |1.365E-06
e, AT Story4 12 Tol 1053.0104 | 1.423E-06
SIS S SSSSSSS ry P - :
:'::::’:.::'.:::‘ z‘.. %&:"’z’: Bottom 1053.0104 | 1.423E-06
CSOSSCSCSISSSES RS B}
W. W Story3 9 Top 1170.6475 | 1.006E-06
Bottom | 1170.6475 | 1.006E-06
Fig 7 c) 3D view Story2 6 Top 1259.258 | 6.676E-07
Bottom 1259.258 | 6.676E-07
Story1 3 T 1302.9443 | 5.623E-07
IV. METHOD OF ANALYSIS ory op
Bottom | 1302.9443 | 5.623E-07
Seismic analysis is an important tool in earthquake engineering Base 0 Top 0 0
which is used to invvestigate the response of buildings in a simpler Por— 5 5
manner due to seismic forces.It is a part of structural design where
earthquake is prevalant. Fig.8a)Base shear for bare frame
Response Spectrum Analysis (RSM) permits a multiple modes of
response of a building to be taken into account.Computer analysis Story | Elevation | Location | X-Dir Y-Dir
can be done to determine these modes of structure.For each mode,a
response is obtained from the design spectrum ,corresponding to m mm mm
modal frequency and modal mass,and they are combined to estimate Story8 24 Top 17.476 | 0.002
the total response of the structure.In this,the magnitude of forces in 21 T 16.61 >
all directions are calculated and then effects on the building are Story7 op 6.614 | 0.00
observed. Story6 18 Top 15.199 0.002
Story5 15 Top 13.23 0.002
Story4 12 Top 10.768 0.002
Story3 9 Top 7.899 0.002
V. RESULTS AND DISCUSSIONS Story2 6 Top 2771 0.002
In the present study,the effect of varying the location of floating Story1 3 Top 1745 0.002
columns is studied.The results are compared in graphical form for - -
analysis of building with floating column at inner,outer corners and Base 0 Top 0 0

without floating column.

Volume 10, I ssue 06 Published by, www.ijert.org 350


www.ijert.org

Special I ssue - 2022

International Journal of Engineering Research & Technology (I1JERT)

I SSN: 2278-0181
ICART - 2022 Conference Proceedings

Name StoryRespl4
Display Typa Max story displ Story Range All Stories
Load Case RS-X Top Story Story®
Oulput Type HNot Applicable Botiom Story Base — BT Shears -
Plot e L]l
Daplay Type Story shears
Case/Combo RS-X
Maxi Story Displ: t S it
Story Range A Stones i
seas Ie =
T -e =t [
Global Y B Rec
Story? i mr,p. None o6
Story4
SwnG
Story3
Stonys story2
Story!
Storya
S om Tk 1k 3k ik w0 ew 7B e
Display Type Force, kN
Indcates the type of story response to be daplayed
Slonyd Max: (6687.190798, Base); Min: (0, Base)
Fig.9a) Base shear for building with floating column at inner
e corners
Syl
Base T 4 T T T T T T T ¥ ': e Maximum Story Displacement
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Displacement, mm Dt e s i
o —— e
Fig.8b) storey displacement for bare frame o :
T mo. S
Global Y W R
v Legend
o — —
Stonyd
Story | Elevation | Location | X-Dir Y-Dir s
m o2
Story8 24 Top 0.000323| 4.134E-07 -
Story7 21 Top 0.000515| 4.249E-07
Story6 18 Top  |0.000694  3.628E-07 AT T
Story5 15 Top 0.000847 | 3.445E-07 vt b
Story4 12 Top 0.00097 | 3.354E-07 Fig9b)storey displacement for building with floating column at
Story3 9 Top 0.001048 | 3.164E-07 inner corners
Story2 6 Top 0.00101 | 2.236E-07
Story1 3 TOp 0.000582| 0.000001 v : — Maximum Story Drifts
Base 0 Top 0 0 B o e P
Case/Combo RSX
v n-l-n'- Story?
Maximum Story Drifts ?wvfm« ‘fslam
Storys « - hm_. - Storyé
oY =
Story? & mm None. StoryS
Storys « i)
Story3
i
Story2
e
Story!
Story3 +
Base T T T T T T T T T 1
000 020 040 060 080 100 120 140 160 180 200E3
Storyz Case/Combo Drift, Unitless
Sk i Max: (0.001635, Story1), Min: (0, Base)
Story1 - - - - - -
Fig.9c) storey drift for building with floating
- column at innercorners
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Fig.8c) storey drift for bare frame
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StoryResp1
Story shears

RSX

A Stones

StoryS.

Story Shears

Display Type
Indicates the type of story response to be deplayed

| Max (8585 921663, Base). M (0. Base)

Fig.10a) Base shear for building with floating

column at outercorners
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Fig.10b) storey dislacement for building with floating
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Fig.10c) storey drift for building with floating column at
outercorners

VI. CONCLUSIONS

The present studt investigated the effect og structural
response quantities of building due to presence of
floating columns.Analytical study was carried out on
a building by comparing the cases when floating
column absent,provided at inner corner and outer
respectively.Following are the conclusion that are
drawn on the basis of study.

« By introduction of floating columns, the
base shear decreases about 51.38% that of
building with infill walls at all stories. Thus
it has technical and functional advantage
over conventional construction

o  Storey displacements increase about 12.5 %
when floating columns are introduced in the
building

o Buildings with floating column can be
adopted for getting more space for parking
or entrancecorridors.

o Floating column buildings are safe under
gravity loads and designed only for those
loads.
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