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Abstract- Structural engineering is a part of civil engineering
dealing with the analysis and design of structures that support
or resist loads. This project deals with the study of
architectural drawing and the framing drawing of the building
having floating columns and non-floating columns. In recent
trend most of the residential as well as commercial buildings
lowers floors contains large parking space, showrooms, etc.
While the upper floors are occupied with conference rooms,
banquet halls etc. All these amenities require huge
uninterrupted space; thus, the concept of floating column was
adopted. The load distribution of the floating columns and the
various effects due to it is also being studied. The importance
and effects due to the line of action of force are also studied.
In this we are dealing with the comparative study of seismic
analysis of multistore building with and without floating
columns. The equivalent static analysis is carried out on the
entire project mathematical 3D model using the software
STAAD Pro V8i and the comparison of these models are being
done. This will help us to find the various analytical properties
of the structure and we may also have a very systematic and
economical design of the structure. The floating column is a
vertical member which at its lower-level rests on the beam
which is a horizontal member. These beams carry this
additional load to neighbour columns or the columns below it
which ultimately increase the load on remaining columns.
There are many buildings in which floating columns are
practiced, especially above the ground floor, so as provide
more open space.
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I. INTRODUCTION

In the load transfer path. Many urban multistorey
buildings in India today have open first storey as an
unavoidable feature. This is primarily being adopted to
accommodate parking or reception lobbies in the first storey.
Whereas the total seismic base shear as experienced by a
building during an earthquake is dependent on its natural

period, the seismic force distribution is dependent on the
distribution of stiffness and mass along the height. The
behavior 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 setbacks (like the hotel buildings with a few storeys
wider than the rest) cause a 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.

What is floating column?

A column is supposed to be a vertical member
starting from foundation level and transferring the load to the
ground. The term floating column is also a vertical element
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which (due to architectural design/ site situation) at its lower
level (termination Level) rests on a beam which is a horizontal
member. The beams in turn transfer the load to other columns
below it. There are many projects 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. These open spaces may be required for
assembly hall or parking purposes. The transfer girders have
to be designed and detailed properly, especially in earthquake
zones. The column is a concentrated load on the beam which
supports it. As far as analysis is concerned, the column is often
assumed pinned at the base and is therefore taken as a point
load on the transfer beam. STAAD Pro, ETABS and SAP2000
can be used to do the analysis of this type of structure.
Floating columns are competent enough to carry gravity
loading but the transfer girder must be of adequate dimensions
(Stiffness) with very minimal deflection. Looking ahead, of
course, one will continue to make buildings interesting rather
than monotonous. However, this need not be done at the cost
of poor behavior and earthquake safety of buildings.
Architectural features that are detrimental to earthquake
response of buildings should be avoided. If not, they must be
minimized. When irregular features 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. Hence, the structures
already made with these kinds of discontinuous members are
endangered in seismic regions. But those structures cannot be
demolished, rather study can be done to strengthen the
structure or some remedial features can be suggested. The
columns of the first storey can be made stronger, the stiffness
of these columns can be increased by retrofitting or these may
be provided with bracing to decrease the lateral deformation.

240 rk Avenue South in New York, United States

II. OBJECTIVES

a. To study the behavior of multi-storey buildings with
floating columns under earthquake excitations.

b. To study different parameters such as axial load, moment
distribution, importance of line of action of force and
seismic factors for models.

c. To analyse behaviour of RCC framed buildings with
floating columns and without floating columns using
STAAD.Pro v8i.

III. METHODOLOGY

a. Analysing different models of multistorey building using
STAAD.Pro.

b. Analyse based on parameters such as base shear, storey
drift, displacement, etc. Suggesting the best suitable
model cases from all the structures.

c. Seismically active zones will be considered for analysis of
buildings.

d. The building will be a G+6 storey RC framed building.
e. The analysis will be carried out by Response Spectrum

Analysis method.
f. All the loads i.e dead load, live load, seismic load and

load combinations are considered using IS 1893:2002.

stability of the structure.

0STEP Ⅰ: Project planning with collection of required data.
STEP Ⅱ: Designing & analysis of transmission tower under
various load using STAAD. Pro.
STEP Ⅲ: Manual calculations under different wind speed for
analysis of safety and stability.
STEP Ⅳ: Study and comparison for different types of Bracings
of transmission tower.
STEP Ⅴ: Proper study and analysis of transmission tower to
go for the Conclusion.

FLOWCHART:
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Fig.Design model of floating column building in Staad.pro

IV. MODELLING IN STAAD.PRO

Data:

 Height of the Tower: 21 m

 Centre to Centre spacing between the footings: 4m
Centre to Centre.

 Support type: Fixed

 Wind speed: 39m/s, 44m/s, 49m/s

Figure 2 Fig.Isometric view of the Staad. Pro Model

Fig. 3 Loading view of floating column building

V. ANALYSIS OF THE MODEL

The analysis of the model gave the following results
depicting the displacements, Bending moment, Shear forces,
stresses and various other results are obtained. Some of which
are as shown:

Figure 3  Fig. Displacement shown in green

Figure 4 Bending Moment Diagram of the model

Figure 5 Shear Force Diagram of the model
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Figure 9:- Beam stresses

Table 1: Support Reactions Extracted from the software

Table 2:- Maximum Beam end Displacments

Table 3: Governing Beam End forces



IJSART - Volume 7 Issue 7 – JULY 2021 ISSN [ONLINE]: 2395-1052

Page | 377 www.ijsart.com

V. DESIGN OF THE TOWER

The steel design of the transmission line tower is
done using IS 802:1995. Hence the Section chosen is ISA
200×200×20

Figure10:- Geometry of the beam

Figure 11:- Property of the beam

Figure 12:-Loading of the beam

Figure13:-Shear bending of beam

Figure 14:-Deflection of the beam
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VI. RESULTS FOR WIND SPEED

Analysis of tower is carried out by considering all
types of loading, different types of bracings systems. All loads
are calculated manually as per IS 802 (part 1 and 2): 1995, IS
5613 (part 2): 1985, IS 875- 2015. The tower is analyzed and
designed using STAAD Pro.

VII. FOOTING DESIGN

The footing for the transmission line tower is
designed in Staad foundation. For the four legs isolated
footing for each is designed using the Indian Standards Codes.

Figure 15:- Isolated footings geometry

Figure 16:- Plan and Elevation of Footing
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Table 6:- Footing Dimension

Table 7 Concrete and Rebar Properties

Table 8:-Soil Properties

Table 9:-Sliding and Overturning

Table 10:-Design Calculations

Table 11:-Final Footing Dimensions

Table 12:-Summary of Adjusted Pressures at Four Corners
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Table13:-Summary of Adjusted Pressures at Four Corners

Table 14Factor of safety against sliding

Table 15:-Critical load case and the governing factor of safety
for overturning and sliding -X Direction

Table 16:-Critical load case and the governing factor of safety
for overturning and sliding -Z Direction

Table 17

VIII. CONCLUSIONS

Self-supporting transmission line tower is analyzed
and designed using hot-rolled steel sections. Transmission
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Line Towers constitute about 28 to 42 percent of the total cost
of the Transmission Lines. Tower is designed and compared
for weight parameters and absolute displacement variation
along with its height.

1. Wind load has significant unfavourable influence on
resistance of transmission tower subjected to ground
motion.

2. Warren type bracing are not structurally stable as compare
to other types of bracings.

3. Single web horizontal type bracings are structurally safe
as compare to warren type and single web diagonal type
bracing.

X bracing structural is light weight and more economical as
compare to K bracing structure.
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