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ABSTRACT

Floating column is a vertical member, which at its lower level rests on a beam which is a
horizontal member. The beam in turn transfers load to the column below it, thus load transfer
path in the discontinuous frame changes from vertical to horizontal. Floating columns are a
representative feature in the recent multi-story construction in metropolitan India and are highly
unwanted in buildings constructed in seismically active areasnumerous structures in current
times have designed and constructed for architectural complexities such as structure with floating
columns at various levels and places. These floating columns are extremely harmful in structure
which is constructed in seismically prone areas. The lateral forces which are developed at
different levels in structure require to be carried down along the height to ground by through
path, but due to floating column there is discontinuity in the load transfer passageway which
results in unfortunate performance of structure. In this study the analysis of 13 story floating
column structure is considered and analysis is done using STAAD Pro. This study is also to find
whether the structure is safe or unsafe with floating column is built in seismically active areas
with various cases where the floating column is provided on different floors.

Keywords: Floating column, High rise Structure, Residential Building, Stress.

INTRODUCTION-In more recent times, high-rise buildings in urban areas are required to have
a column-free space due to lack of space, population and aesthetic and operational requirements.
For this building floating columns are provided on one or more floors. These floating columns
are the worst of the building ever built in earthquake zones. Seismic forces developed at different
levels in a building need to be lowered to the ground by a very short road. Deviation or
discontinuation of this load transfer method results in poor performance of the structure. The
behavior of a building during an earthquake depends largely on the overall shape, size and
geometry, in addition to the way the earthquake forces are carried down. Many of the open-air
parking buildings collapsed or severely damaged in Gujarat during the 2001 earthquake in Bhuj.
The performance of a building throughout the earthquake depends heavily on all shapes, sizes
and geometry, in addition to how the forces of earthquakes are carried on the ground. Seismic
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forces developed at abnormal levels in a building need to be lowered all the way to the ground in
a short way; any deviation or termination in this effect of the transfer mechanism for the efficient
operation of the structure. Buildings with continuous disruption (such as hotel buildings with
fewer floors than the general ones) create an unexpected escalation in the seismic power of the
stop phase. Buildings with columns or walls below a certain floor or with an unusually high floor
are often damaged or collapsed on that floor. Many of the open-air parking buildings collapsed
or severely damaged in Gujarat during the 2001 earthquake in Bhuj. Buildings with columns
hanging or floating on the beams on the middle floor and do not move to the base, have elements
that do not work in the way of the load

Floating Column:

The floating column is a vertical member which rest on a beam and doesn’t have a foundation.
The floating column act as a point load on the beam and this beam transfers the load to the
columns below it. But such column cannot be implemented easily to construct practically since
the true columns below the termination level are not constructed with care and hence finally
cause to failure.

There are many buildings in which floating columns are adopted, especially above the ground
floor, where transfer girders are employed, so that more open space is available in the ground
floor. This open space may be utilized as party hall, assembly hall and for parking purpose. The
transfer girder has to be designed and detailed properly, especially in the earthquake zones. The
column acts as concentrated load on beam. As far as analysis is concerned, the column is often
assumed pinned and therefore taken as point load on the transfer beam.

[N

FLOATING COLUMNMN

Fig 1- Floating column in building
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Table 1Types Of Cases Used For Analysis Of Structure

Building configuration G+12
No. of bays in X 5
direction
No. of bays in Z 5
direction
Height of building 45M
Dimensions of building 25 X 25 M?
Size of beam 0.6 X 0.55,
Size of column 0.6 X 0.55
Concrete and Steel Grade M 30& FE415
Table2Deta

ilsofbuilding

Earthquake parameters

Zone Il with RF 4 &
5% damping ratio

waterproofing

Periodin X & Z 0.72&0.72 for both
direction direction
Dead load for floor with IKN/MP& 1KN/M?2

Live load for floor and
roof

3KN/M2&1.2 KN/M?

Table 3 Detail of loading

RESULT AND DISCUSSION-
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Fig.1: Maximum Displacement in X direction for all cases in Zone IlI
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Fig.2: Maximum Displacement in Z direction for all cases in Zone |11
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Fig.3:Storey Drift in X direction for cases in Zone Il
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Fig. 4:Storey Drift in Z direction for all cases in Zone Il
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Fig. 5: Base Shear in X direction for all Building cases
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Fig. 6: Base Shear in Z direction for all Building cases
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Maximum Axial Force in Column at Ground Level
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Fig. 7: Maximum Axial Forces in Column at ground level for all Building cases
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Maximum Shear Forces in Column
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Fig.8:Maximum Shear Forces in Columns for all Building cases
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Maximum Bending Moment in Column
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Fig. 9:Maximum Bending Moment in Columns for all Building cases
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Maximum Shear Force in Beam
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Fig. 10:Maximum Shear Forces in beams parallel to X direction for all Building cases
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Fig. 11:Maximum Shear Forces in beams parallel to Z direction for all Building cases
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Maximum Moment in Beam
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Fig. 12:Maximum Bending Moment in beams parallel to X direction for all Building cases
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Maximum Moment in Beam

(parallel to Z direction)
1030

1020

1010

1000
BEAM

BENDING

MOMENT 20
(KNm)

980

570

960

GC A B C D E

BUILDING CASES USED

Fig. 13:Maximum Bending Moment in beams parallel to Z direction for all Building cases
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Maximum Torsional Moment in Beam

(parallel to X & Z direction)
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Fig. 14: Maximum Torsional Moment in beams parallel to X &Z direction for all Building cases

Conclusion

On the basis of above parameters following results are obtained from this comparative study. On
comparing it has been concluded that the maximum displacement obtained for Cases E with a
minimum value respectively both X and Z directionas per comparative results, Case C for axial
forces values are found best among all the cases. On analyzing column shear force values, Case
C is effective for both directions. On analyzing column bending moment values, Case C is
effective for X and Z direction as per comparative results, Case C for X direction and Case A for
Z direction for base shear values are found best among all the cases. On analyzing beam shear
force values, Case E is effective for X direction and case A is effective for Z direction. On
analyzing beam bending moment values, Case A is effective for X and Case E is effective for Z
direction On analyzing Torsional force values, Case B is effective for X direction On analyzing
Torsional force values, Case D is effective for Z direction As the analysis of all parameters Case

E is the best case for using floating column.
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As per the above result shown that there are 6 different cases we study and we find the

various result of these cases including with or without floating column condition and we
concluded that the floating column we should provide on case E building where all the results

are satisfactory or we can say structure is safe and efficient among all the other cases.

REFERENCES
1) Syed Fahad Ali and S.A.Bhalchandra, Study on seismic Analysis of RCC and steel-

concrete composite structure and cost comparison with different support condition,
International journal for scientific research and development,

2) Sanhik Kar Majumder and Priyabrata Guha, Comparison between wind and seismic
load on different types of structures,International journal of engineering science
invention

3) U.Y.Jeong, Advance in tall building design under strong winds, Structural congress
ASCE, 2015Code IS: 456(2000), Indian Standard Code of Practice for Plan and
Reinforcement concrete (Fourth Revisions), Bureau of Indian Standards (BIS), New
Delhi.

4) Ravinder Ahlawat and Ashok K. Ahuja, (2015), “Wind loads on ‘T’ plan shape tall
buildings”. Journal of Academia and Industrial Research (JAIR) ISSN: 2278-5213.

5) Ravinder Ahlawat and Ashok K. Ahuja, (2015), “Wind loads on ‘Y’ plan shape tall
building”. International Journal of Engineering and Applied Sciences (IJEAS) ISSN:
2394-3661.

6) Md. Rashedul Kabir, Debasish Sen, Md. Mashfiqul Islam, (2015), “Response of
multi-storey regular and irregular buildings of identical weight under static and
dynamic loading in context of Bangladesh”. International Journal Of Civil and
Structural Engineering, ISSN 0976 — 4399

7) Jawad Ahmed, H S Vidyadhar,“Wind Analysis and Design of Multi Bay Multi Storey
3D RC Frame”, International Journal of Engineering Research & Technology
(IJERT), ISSN: 2278-0181.

8) Tak, N., Pal, A. and Choudhary, M. (2020).Analysis of Building with Tower on
Sloping Ground International Journal of Current Engineering and
Technology,DOI: https://doi.org/10.14741/ijcet/v.10.2.10 E-ISSN 2277-4106, P-
ISSN 2347-5161 pp 247-254

358
© 2023, IRJEAT Volume: 05 Issue: 06 | June-2023


https://doi.org/10.14741/ijcet/v.10.2.10%20E-ISSN%202277-4106

¥,
ﬂgﬂﬂ International Research Journal of Education and Technology

IRJEdT Peer Reviewed Journal
ISSN 2581-7795

9) Tak, N., Pal, A. and Choudhary, M. (2020). A Review on Analysis of Tower on
Building with Sloping Ground. International Journal of Advanced Engineering
Research and Science, 7(2), pp.84-87.

10) Hossein Moravej, Mahdi Hatami, Reza Naghshbandi, Yaser Mousavi Siamakani ,
“Wind load analysis of buildings in hill-shape zone”, Int. Journal of Applied Sciences
and Engineering Research, Vol. 4, Issue 1, 2015.

11) Indian standard codal 875: part 2,3,5- 1987, “Code of practice for Design loads (other
than earthquake) for buildings and structures.”

12) Indian standard codal 456: 2000, “Indian Standard code of practice for general
structural use of plain and reinforced

13) D.R. Panchal and P.M. Marathe, Comparative Study of RCC, steel and composite
(G+30 storey) building, Institute Of Technology, Nirmal University, Ahmadabad,
December,

14) Abhay Guleria, Structural Analysis of a Multi story buildings using ETABS for
Different plan configuration, International journal of engineering research and
technology.

15) Mahesh Suresh Kumawat and L.G.Kalurkar, Analysis and design of multi story
building using composite structure, International Journal of Research in Engineering
and Technology,3(2),

16) Codal provision IS: 875(Part 3)-1987, Indian Standard Code of Practice for Design
loads (other than Earthquake) for Buildings and Structures, Bureau of Indian
Standards, New Delhi..

17) Ming Gu,“Study on wind loads and responses of tall buildings and structures”The
Seventh Asia-Pacific Conference on Wind Engineering, Nov. 2009, Taipei, Taiwan.

18)J. A. Amin and A. K. Ahuja (2008), “Experimental study of wind pressures on
irregular plan shape buildings”.VI International Colloquium on: Bluff Bodies

Aerodynamics & Applications Milano, Italy.

359
© 2023, IRJEAT Volume: 05 Issue: 06 | June-2023



