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Abstract: The current study find out the effects of the
structural irregularity which is produced by the discontinuity of a
column in a building overcome to seismic loads in Zone lll. In
this paper analysis is done by equivalent static method for a
multistory Rcc frame of G+4, G+10, G+20 buildings with and
without floating columns(FC) in seismic Zone-lll. Different
cases of the building are considered for the study by varying the
location of floating columns on 1% floor. The analysis is carried
with the help of software ETABS ver.13.

Keywords: - Floating column (FC), equivalent static
analysis, displacement, ETABS ver.13.

I. INTRODUCTION

NOW a day’s many multi-storied buildings in India

constructed for various purposes. The buildings are used
mainly for residential, industrial, commercial etc purpose.
Floating columns an common and inescapable feature. This
is being adopt-

i) To give more amount of space in ground floor

for habitation of parking or ground lobbies.

i) For architectural luster.

iii) To boost floor space index.

The floating column (FC) is a vertical member which
situated on a beam and doesn’t have a rigid foundation. The
FL act as a pin load on the beam and this beam distribute
loads to the columns which are connected with this beam.
The flexure and shear demand of the beams which supports
floating columns are higher compare to surrounding beams.
The building with FC can be analyzed with help of different
analysis software such as STAADpro, SAPv2000, etabs ,
Ansys etc. FC in a building give end results in a
concentration of forces or in an adverse load path pattern or
deflection in the vertical lateral force resisting system. This
paper represents the results of study of structural response
guantities of a multi-storied building along FC

I1. OBJECTIVE

The objective undertaken in this study is to analyze the
G+4(15m.), G+10(33m.) and G+20(63m.) storey building
with floating columns at zone Il and also to check the
storey displacement in different case for floating columns at
various locations.
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Case-1 Normal Rcc frame.

Case-2 RCC frame aong floating columns(FC) located
outer circumference (1 Sides)

Case-3 RCC frame along floating columns(FC)
located outer circumference (2 adjacent Sides)

Case-4 RCC frame aong floating columns(FC) located
outer circumference (3 adjacent Sides)

Case-5 RCC frame a ong floating columns(FC) located
outer circumference (All Sides)

Case-6 Rcc frame aong floting columns(FC) located
outer circumference (All sides) accept corner columns,

[11. MODELING AND ANALYSIS

The buildings considered to analysis regular G+4, G+10,

G+20 normal Rcc frames of plan dimension 22.5mx25m
shown in fig 1, considered the buildings are situated in
Zone- 11 as per IS 1893-2002. The buildings are modeled
using the software ETABS ver.13.

Table1: STRUCTURAL AND MATERIAL DATA

S | i lii iv Y

N

1| STRUCTURE | Beam | Slab Column Wall

2| STORY - - [ G¥4 [ G+10 | G20 | -

3 SIZE 350x 150 | 350x | 500x5 | 660x 300
730 mm 350 00 660 mm
mm? mm? | mm? | mm?

4| MATERIAL M20 M25 | M25 M30 M35 | Brick

Table2: ARCHITECTURAL DATA

S.N. | li
1. No. of stories G+4, G+10, G+20
Floor height 3m
3. Dimension of plan 25mx22.5m
Table3: SEISMIC DATA
SN. I ii
1. Seismic zone 11
2. I mportance factor(l) 1
3. Response reduction 3
factor(R)
4, Zone factor 0.16
Published By:

Blue Eyes Intelligence Engineering

Exploring Innovation


https://www.openaccess.nl/en/open-publications
mailto:ayushgupta567@gmail.com
https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijitee.C8944.029420&domain=www.ijitee.org

Multi storey Building with and Without Floating Column

Table4: LOAD
SN. [ li
1 LL (Liveload) 3KN/M?
2 WL (Wall 13KN/M
load)

Model:

e Model 1: G+4 Rcc building.

e Mode 2: G+10 Rcc building.

e Mode 3: G +20 Rcc building.
These 3 models analyzed for following different cases
Case:

e Casel: Rcc frame without floating column.

e Case Il Rcc frame with floating column
(eliminate all GF circumference column of frame
A)

e Case Il Rcc frame with floating column
(eliminate all GF circumference column of frame
Al

e Case IV Rcc frame with floating column
(eliminate all GF circumference column of frame
A,1,6)

e Case V Rcc frame with floating column

(eliminate al GF circumference column)

e Case VI Rcc frame with floating column
(eliminate al GF circumference column accept
corner columns)

L

L

Fig 1: Plan of Rcc Building

Different seismic codes are used for different regions or a
country. For the seismic design of building in India the
seismic code used is IS 1893 (Part1): 2002. The dependable
properties for this force are mass of building (m), stiffness
(k) and seismic coefficient of the structures. Other than
these properties it is also depends on similar to seismic
properties of seismic zone in which the structure is situated,
significance of the structure, the soil strata, and its ductility.
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IV. RESULTS

As aresult of the appliance of lateral loads in direction of X
the structure will be analyzed for different combinations of
load given in clause of 6.3.1.2 of 1S1893-2002. For the
specified load combinations maximum displacement at each
floor is noted in X direction by equivalent static analysis and
shown below in the form of graph.

60
50 e Case 1
40 — Case 2
30 e Case 3
20 — Case 4
e Case 5
10
e CaSE 6
O -
Base S1 S2 S3 S4 S5

Fig 2: Displacement (mm) of G+4 building

Table5: Displacement values (mm) of G+4 building

Story | Case | Case | Case | Case | Case | Case
1 2 3 4 5 6
Base | O 0 0 0 0 0

S1 4.5 6.7 9.3 0.1 7.9 7

2144 & Sciences Publication

S2 9.4 186 |21.7 |5 13 11.7
S3 14 299 |335 |99 181 | 16.2
A 178 | 403 |445 |14 225 |20
S5 201 | 496 |544 |165 |26 22.6
100
30 // =(Case 1
60 // = Case 2
40 - == Case 3
20 - e Case 4
0 T T T T T T T T T T T 1 Case 5
™ e CASE 6
F FTE PP
Fig 3: Displcement (mm) of G+10 building
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Table 6: Displacement (mm) values of G+10 building S13 384 | 1106 | 123.1 | 529 |54.7 | 44
Soy | Casel | Case2 | Cose3 | Cased | Case5 | CASE S14 | 40.8 | 1181 | 1315 | 56.2 |582 | 46.7
6 S15 |43 1254 | 1398 | 594 |61.6 | 49.2
Base | 0 0 0 0 0 0 S16 | 451 | 1326 | 1479 | 625 | 649 | 516
S1 7.4 115 15.3 13.6 125 11 S17 47 1395 | 155.8 | 654 | 68 53.9
S18 | 48.6 | 146.2 | 1635 | 682 | 71 55.9
2 10.6 20 242 17 175 141
S19 50 152.7 | 171 70.7 | 738 |57.7
S3 135 28 327 205 222 17.1 S20 | 512 |1589 |1782 | 731 | 764 |59.3
) 64 =9 vl 4 569 0 S21 521 | 1651 | 1853 | 755 | 79 60.7
= B2 |45 492 274 | 315 | 29 Table 8: Maximum displacement (mm) value
Case | Case | Case | Case | Case | Case
S6 21.9 51 57.1 30.7 35.9 25.7 Model 1 > 3 4 5 6
S 244 |58z |48 |39 |01 |23 G+4 | 201 | 496 | 544 | 165 26 | 22.6
G+10 | 309 | 835 | 922 | 44 | 537|357
S8 26.7 65.1 722 36.8 44.1 30.6 60.7
G+20 | 52.1 | 165.1 | 1853 | 755 79 .
S9 285 716 79.2 39.5 417 327
200
S10 30 777 85.8 41.8 50.9 34.4
150
S11 309 835 92.2 44 53.7 357 Gra
100 "
mG+10
200 G+20
e Case 1
150 — C3se 2 Case Case Case Case Case Case
1 2 3 4 5 6
100 Case 3
Fig 5: Maximum displacement (mm)
50 = (Case 4
e (Case 5 V.CONCLUSION WITH FUTURE SCOPE
0 T T T T T T Preliminary outcomes are carried out on building models
2R3 83 3 9 8 9 g =—Caseb - : : ;
o A A A g comparing six cases. If we comparison displacement
difference in case 1 and case 6 in the X direction then we

Fig 4: Displacement (mm) of G+20 building

Table 7: Displacement values of G+20 building

achieved less value of displacement as comparison to
difference of case 1to al the remaining cases like cases 2,
case3, case 4, and case 6 in al prescribed models.

Incase 4 of G+4thevalueislesser then case 1 but thereis
also more displacement in the Y direction compare to
another cases . Percentage increase in displacement w.r.o.
case lin X direction givenintable 6.

Table 9: Percentageincreasein displacement with
respect to Case-1in X direction

Case G+4 G+10 G+20
Case 2 146.77 170.23 216.9
Case 3 170.65 198.38 255.7
Case 4 -17.91 42.4 44.9
Case5 29.35 42.39 44.8
Case 6 12.44 15.53 16.5

Story | Case | Case | Case | Case | Case | Case
1 2 3 4 5 6
Base | O 0 0 0 0 0
S1 51 104 12.6 9.1 8.4 7.5
S2 8.2 198 | 225 |126 |123 | 107
S3 11 286 |319 |164 |162 | 138
A 138 | 373 |413 |202 |202 |16.9
S5 166 | 459 |506 [239 |242 |20
S6 194 | 544 |60 277 | 281 |231
S7 222 | 628 |694 |314 |32 26.2
S8 25 71 787 [351 |359 |293
9 278 | 792 |878 |388 |398 |323
S10 (305 |[872 |98 |424 |436 | 353
S11 (332 | 9.2 |1057 | 459 |474 | 383
S12 | 368 | 103 1145 | 495 |511 |412
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From above results we conclude that if it is necessary to
provide floating column then Case 5 and case6 is the best
option to achieve less displacement as comparison to
remaining Cases.
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so As from result displacement on floating column(FC) high
in order to get better its performance at the time of
earthquake it is necessary for certain remedial measuring
adopted like Shear Wall, Braced frame structures and also
on check displacement difference in different seismic zone.
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