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Abstract — In this project analysis and design of a G+14 RC building is done by introducing the floating
column in different conditions such as internal floating column, external floating column and alternate
level floating column for determining parameter like displacement, forces and moments is done by using
ETABS software. Also conclusion is carried out on the basis of following ways. Significant outcome of
the study includes, provision of Internal and External floating columns increases the torsion values at all
floors and provision of alternate level floating column there is reduction in torsion value. Provision of
Internal floating columns & Alternate floor floating columns may increase displacement at various
nodes. Introduction of floating column increases torsion in beam at all floors for all zones. The quantity
of steel and concrete gets increase as compared to the individual cases due to floating column so

floating column may be provided at appropriate places as per requirement of the plan.
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l. INTRODUCTION

A typical Column is a vertical structural member which
support to horizontal structural members by means of
their weights, moments, and shear force, axial load
etc., to keep the structure in safe condition and
transfer these loads to the ground. But now a day’s
some columns are designed in such a manner that it
does not reach to the ground, because of various
architectural aspects. In those cases the columns
transfer above loads as a point load on a beam. This
type of column is termed as Floating column. This
Point load increases too much bending moment on
beam so that area of steel required will be more in
such cases. While earthquake occurs, the building
with floating columns damages more as compared to
the building without any floats columns because of
discontinuity of structure & load transfer path.

The overall size, shape and geometry of a structure
play a very important roll to keep structure safe while
earthquake occurs. As theory and practical study on
buildings says that, earthquake forces developed at

different floor levels in a building needs to be brought
down along the height to the ground by the shortest
path; any deviation of discontinuity in this load
transfer path results in poor performance of the
building. In Earthquake analysis the main response
parameters are storey displacement, Storey drift,
storey shear. These parameters are evaluated in this
paper and critical position of floating column building
is observed. In this critical position the effect of
increasing section of beam and column in irregular
building and regular building has been observed.

The Response of a structure to the ground vibration
is a function of the nature of foundation soil;
materials, form, size and mode of construction of
structure; and the duration and characteristics of
ground motion. IS 1893 (part 1):2002 specifies the
various criteria for design of structure considering
earthquake zones, type of structure, soil type,
Importance factor of structure, response reduction
factor etc. The basic criteria of earthquake resistant
design should be based on lateral strength as well
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as deformability and ductility capacity of structure with
limited damage, but no collapse.

Comparative Study of Structural Responses of Floating Column and Non-Floating Column Structural

Frames

Case 4: RC Building with Alternate floor floating
columns

A. ADVANTAGES AND DISADVANTAGES OF . MATERIALS & METHODOLOGY
FLOATING COLUMNS
I Advantages g LTTRATURECouETON
. By using floating columns large functional .—
space can be provided which can be utilizing
for storage and parking.
g OUTLNGOF LN ON ETAEs |
. In some situations floating columns may prove
to be economical in some cases. _
. The floating column is important for dividing
the rooms and some portion can raise without —
whole area
- CONCLUSIO
2. Disadvantages
. Not suit:_ible.in high seismic zone since abrupt A PROBLEM STATEMENT
change in stiffness was observed.
. Required | . f airder b ¢ N A RCC medium rise building of G+14 stories with
f ec![l_me Iarge Size ot girder beam 1o suppor floor height 3m subjected to earthquake loading in
oating column. Zone Il, lll, 1V, V has been considered .In this regard,
. Floati | lead i ETAB software have been considered as tool to
. oatlrl\g” co ut:nr;g eads to  stiffness perform. Hence in this chapter we will discuss the
irregularities in building. parameters defining the computational models, the
) L basic assumptions and the geometry of the selected
* E(I;;‘f[‘;n;f cflﬁ?nngaﬂ]rhlgcrlggzes}ro% Strr?}g'gj?eﬂ building considered for this study. Displacements,
: : axial forces, shear force, bending moment. Have
members shall be transfer to the foundation by been calculated for different columns and beams to
the shortest possible path. find out the effect in the building.
B. OBJECTIVES a) Description of structure
. The objective of the present work is to study 1. Length of building -26 m
the behaviour of multi-storey buildings with
and without floating columns under 2 Width of building-26 m
earthquake excitations. '
I - . . 3. Storey Height of building — 3m
. Seismic Coefficient Method is carried out for yreq urding
the multi-storey buildings under different load ; T
combination. The base of the building frame is 4. Total height of building — 45 m
assumed to be fixed. 5. Dimension of column - 0.8x0.5 m for zone v
. To study of Internal floating columns & 6 Dimension of beam - 0.5x 0.3 m for zone v
Alternate floor floating columns observation of ’ ' '
displacement at various nodes. 7 Thickness of slab — 150 mm
. To know the axial forces at various nodes due o .
to provision of External floating columns. 8. Dead load on building for 0.23m thick wall -
14 kN/m
) l-t?uc?SrSee:jvuee tglﬁoaet;‘;ecioﬁjfmﬁtorey drifton 9. Dead load on building for 0.15m thick wall —
9 ' 9kN/m
Case 1: RC Building without floating columns 10. Live load on building -3 kN/m2 <
. _— . . o
Case 2: RC Building with Internal floating columns 11, Response Spectra - As per IS 1893 (Part-1): %
Case 3: RC Building with External floating columns 2002 §
s
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b)

Damping - 5%
Importance Factor - 1.5

Response reduction factor

a. For SMRF -5

Seismic load as per zone factor and
Response Reduction Factor

a. Earthquake load in X —Direction

Earthquake load in Z —Direction
Assumption
The material is homogeneous and isotropic.

All columns supports are considered as fixed
at the foundation.

Tensile strength of concrete is ignored in
sections subjected to bending.

The maximum target displacement of the
structure is calculated in accordance with the
guidelines given by IS Code for maximum roof
level lateral drift and displacement.

The building is designed by according to I.S.
456:2000 for Dead Load and Live load.

Fig 1 Modelling in ETABS

Il. RESULTS AND OBSERVATIONS

A. Axial force (fy) for all zones (corner column)

Casel Case? Cased Cased
Category Foor| I ) V|V e vV vV vy
ofcolumn| ~ LIC[Level | SMRF | SMRF | SMRF | SMRF | SMRF | SMRF | SMRF | SMRF | SMRF | SMRF | SMRF | SMRF | SMRF | SMRF | SMRF | SMRF
B | RO B RO R RO RO RO RO RO RO B RO Bo | B | R

150L4EQK)

1067.43) 2010.16 2083.29| 2182.59| 1995.30] 2039.18) 2114.29| 2206.28] 192456 1969.74) 2047.06) 2152.07| 2149.07) 2208.64| 288.05) 2407.17

150LFEQK)

Corner column

L5(DL+EQX)| 0| 3747.21)3878.71] 4103.75] 4409.35| 3798.75| 932.45|4161.27] 472.00] 3651.49) 3788.50] 4022.99 434142 3939.51) 410300 4320.99 464798
L5(DLEQX)| 1 |3504.46]3623.09) 3826.11| 410181 3552.84) 3673.50] 3880.00) 4160 42) 3416.57| 3540.14 3751‘64‘403&53 3638.66) 3805.30 4000 81 429407
L5DL+EQK)| 2 |38 3360‘06‘ 3539.51) 3783.20/3300.63] 340740 3590‘12‘ 3838.24) 3175.56| 3284 88| 347199 3726‘08‘3448.32 3580.7) 3757.14 402184
L5(DLHEQX)| 3 |300L.90| 3093‘09‘ 3749.14) 3461.05| 3043.99] 3136.93 3295.99] 3511.99) 2930.25| 3025.46] 3188.41) 3409.69| 3207.42) 3324.39] 480,36 371431
L5DL+EQK)| 4 |214572 2823‘69‘ 2957.11) 3138.30| 2784 32] 2863.83| 3000.05 3184,97‘ 268L.T7) 2163.33) 2902.92] 3092.48| 2948.57) 3050.23) 3185.78 3389.11
L5(DLEQX)| 5 |2487.46) 2552.85) 2664.74| 2816.10) 2522.51| 2589.35) 2703.73) 2859.06| 2430.88) 2499.46| 2616.83) 2776.22| 2694 81  2781.65) 289743  307L10)
L5(DL+EQX)| 6 | 2207.82) 2281.42) 2873.14] 2497.70] 2250.29) 2314.19) 408.14) 2535.13 217&26‘2234‘67 ZSSI‘ZZ‘ZW 30) 2427.65| 2500.34| 2597.27| 2742.65)

1

8

1706.87) 1730.77) 1786.07 1872‘52‘1731.11 1765.02) 1823.05| 1901.85{ 1670.37| 1705.37) 1765.27) 184661, 1676.02) 192320 1986.10] 208044

150L4EQK)

1447.36) 1471.93| 1513.98] 1571 08‘1467.83 1493.20] 1536.60| 1595.55( 1416.30| 1442.44] 1487.02] 154756 1596.59] 163308 1681.74] 175474

L5(DL+EQX)| 10 | 1188.96) 1206.56| 1236.69) 1277.60 1205.98‘ 12043 1255‘75‘ 1298.42) 1164.32| 1183.34] 1216.90 1260.11| 1311.67] 133918 1375.85) 143086

L5(DL+EQX)| 11 | 93149] 94325) 963.37) 990.0 944.96‘ %13 97868‘1007.56 91276| 925.80| 948.12) 978.43|1030.77) 1049.94|1075.51 111386

L5(DLEQX)| 12 | 675.34) 68243) 69458) 7T1L07 685.13‘ 6019 705‘59‘ T2368] 66209 670.25| 68421] T03.18| 747.32) 75959) T75.95] 80049

L5(DL+EQX)| 13 | 42082) 4457) 43082 43930 426.88‘ 408 437‘55‘ H725| 41270] 417.10) 42464| 43488| 46438 47152| 4BL0A| 4533

L5(DLEQX)| 14 | 16752) 16886) 171.16] 17428 159.50‘ 171‘02‘ 173‘63‘ 177.07) 16394) 165.65| 168.58] 172.56| 170.06] 17375 117.34] 18273

Axial Force for Corner Column
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D. Shear force (f;) for all zones (intermediate

column)

Gl | Gl | el | Cmd |

Variation in Force Fz Floorwise

70 - Zonell ——Case |
60 € —8—Case2
50
~d—(Case3
.0 o .
T*-Case-'t

Force in KN
—_— 0 L i
oo o

‘ FIpor_Levgl )

o

T

01234567 89I1011121314

Fig 14

140" Variation in Force Fz Floorwise

109 —#—Case2
Z80 4
= —&—Case 3
o 60
2 ~¥=Casc 4
S40 -

20

0 : Floorr Levell N——

01234567891011121314

Fig 16

Frames
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Fig 17
CONCLUSION

With the provision of Internal floating
columns & Alternate floor floating columns
may increase in axial force & shear force at
all floors.

It is observed that Internal floating columns
& External floating columns increases the
torsion values at all floors for all zones

It is observed that provision of Alternate floor
floating columns there is reduction in the
Torsion values

With the provision of Internal floating
columns there is increase in moment at
corner column but reduction in moment at
intermediate column at all floors. For
Alternate floor floating columns the result
were exactly opposite to the results obtained
in Internal floating columns
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