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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. Thiswill help usto 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
mor e open space.

Keywords- Design of steel Structure, Analysis of Sted Tower,
Wind Pressure Analysis, Transmission Tower Line, Modelling
in Stadd-Pro, Analysis by Stadd-Pro

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 tota seismic base shear as experienced by a
building during an earthquake is dependent on its natural
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period, the seismic force distribution is dependent on the
distribution of dtiffness 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 unusualy 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 isfloating column?

FLOATING CCLUMN

A column is supposed to be a vertica member
starting from foundation level and transferring the load to the
ground. The term floating column is aso 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, especialy 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, especidly in earthquake
zones. The column is a concentrated load on the beam which
supportsit. Asfar as analysisis 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 minima 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 detrimenta 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 structura design and yet the building may not be as good
as one with ssimple 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.
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I1.OBJECTIVES

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

b. To study different parameters such as axia 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.Prov8i.

[11.METHODOLOGY

a Anaysing 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. Seismicaly active zones will be considered for analysis of
buildings.

d. Thebuilding will be a G+6 storey RC framed building.

e. The analysis will be carried out by Response Spectrum
Anaysis method.

f. All the loads i.e dead load, live load, seismic load and
load combinations are considered using |S 1893:2002.

stability of the structure.

OSTEP : Project planning with collection of required data.
STEP : Designing & analysis of transmission tower under
various load using STAAD. Pro.

STEP : Manual calculations under different wind speed for
analysis of safety and stability.

STEP : Study and comparison for different types of Bracings
of transmission tower.

STEP : Proper study and analysis of transmission tower to
go for the Conclusion.

FLOWCHART:
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IV.MODELLING IN STAAD.PRO
Data:

Height of the Tower: 21 m

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

Support type: Fixed

Wind speed: 39m/s, 44m/s, 49m/s
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Figure 2 Fig.Isometric view of the Staad. Pro Model
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Fig. 3 Loading view of floating column building
V.ANALYSISOF THE MODEL

The andysis 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:
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Figure 3 Fig. Displacement shown in green
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Figure 5 Shear Force Diagram of the model
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BASE SHEAR

Table 2:- Maximum Beam end Displacments
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V.DESIGN OF THE TOWER

The steel design of the transmission line tower is
done using 1S 802:1995. Hence the Section chosen is ISA
200%x200x20
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Figurel0:- Geometry of the beam
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Figure 11:- Property 01: 'th.é beam
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VI.RESULTSFOR WIND SPEED

Geomeby | Dels and bitedule Drawing. @A Diawiny Calzalatior, Sheet | Graghs.

Analysis of tower is carried out by considering al
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 anayzed and
designed using STAAD Pro.

For wind speed 39 m's
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VIl. FOOTING DESIGN

JUW-V.TY

Figure 16:- Plan and Elevation of Footing

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.
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Table 6:- Footing Dimension

Design Type:

Caleulate Dimension

Footmg Thiclmess (Ft)

305.000 mm

Footmg Length - X

1000.000 mm

(Ozd) :

(F1) :
Footng Width - 2 1000.00) mm
Fw)
ccentricity along X 0,000 mm
(Oxd) :
Eccentricity slong 2 0000 mm

Table 7 Concrete and Rebar Properties

Unit Waight of Concrsta :

25.000 K'm’

Strenpth of Concrsts

25.000 ¥'mm’®
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Table 9:-Sliding and Overturning

Coethicient of Friction : 0.300
Factor of Safety Agamst 1.500
Sliding -

Factor of Szfety Agamst 1.300
Overiiming :

Table 10:-Design Calculations

Langth (L) = 4800 |m Govemning  Load | #1
Cazz :

Width {W.) = 4800 | m Govemning  Load | #1
Caza:

Dizpith (D) = 0505 m Govemning Load | 71
Caza

Ares (A= 340 | m-

Table 11:-Final Footing Dimensions

Fedaction of force due to | 0.000 EN

buoyancy =

Effect due to adhesion=

0.000 KN

Area from imtial length | L, * W, | 1.000 m™

and width, A, = =

Min area required from | P/ Qg = | 10.565m"

beating pressure, Aqpiy =

Yiald Stremgth of Bteal 415,000 M/mm®
Minimuem Bar 5iza TS
Mamimum Bar Size : T32

MMinimum Bar Spacing : 50.000 mm

Wamimuem Bar Spacing : 500 0 mm

Padastal Clasr Cover (P, 50000 mm

CL):
Footing Clear Cover (F, 50000 mm

CL):

Table 8:-Soil Properties

Soil Type: Drzined
Unit Weight : 22.000 KN/m’
Soil Bearing Capacity - 100.000 ¥N/m*
Soil Surcharge : 0.000 kN/m*
Depth of Seil above 0.000 mm
Footing
Cohesion : 0.000 kN/m"
Min Percentage of Slab : 0.000
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Table 12:-Summary of Adjusted Pressures at Four Corners

Load | Preszure | Prezzuee | Prezzue | Presswe | Arez
Caze | at at at at of
comer 1 | comer 2 | comer 3 | comer 4 | footing
(q:) (q.) (q:) (g.) n
ENmY) | GNm*) | ENm®) | &Nm) | uplift
(A)
(m’)
Z 50,3961 [ 360101 | 314158 [ 4377018 | 0.000
2 J0.2%61 | 40.0101 | 414158 | 45,7018 | 0.000
2 02061 | 46.0101 | 414158 | 337018 | 0.000
2 02061 | 46.00101 | 41.4158 | 45,7018 | 0.00:0
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Tablel3:-Summary of Adjusted Pressures at Four Corners Table 16:-Critical load case and the governing factor of safety

Load | Pressure at | Pressure | Pressure | Pressue for overturning and dliding -Z Direction
Case | comer 1 (g)| at at at - =
ENm") comer 2 | comer 3 | comer 4 Critical Load Case f_”’r 3
Eq-_}_ . Eq-}_ ‘ Eqﬁ_ ‘ Sliding long Z-Dirsction :
(ENm) | (BNm') | (kN/m’) Goveming Disturbing Fores | 124.260 kN
2 50.7961 460101 [ 414158 | 457018 .
2 30,2961 46.0101 | 414158 [ 457018 Governing Restoring Foree - | 244 630 kN
p 502961 260101 [ 414158 | 45. 7018 Minimum Sliding Ratio for | 1.060
T | 302961 26,0101 | 414158 | 45.7018 e Gt nad G

Critical Load Case for|2
Overummg  zbout  Z-

Table 14Factor of safety against sliding Direction :
Factor of safety Factor of safety &:‘;ﬂﬂ;‘ﬁg Overtuming { 39.493 Kim
againg slidin againg overturnin - '
a g = g Govemmg Resisting | 2333.603 kNm
Load _ _ hioment :
Chin Along X- | Along 7Z- | About X- | About Z- v 5 T P
Al - . . o . . . A A vimimum Uvarhuming boatio 4182
No. Direction | Direction | Direction | Direction e T
1 36.358 36491 467 766 466150
— = = Table 17
2 589 7.363 59 8387 64.195
Cuitival
Load =H2
3 12215 1.969 18.725 | 118.796 i
Ar e
prittn
Table 15:-Critical load case and the governing factor of safety Srarioe il B s
for overturning and sliding -X Direction G-
AT ForlBaH- ALl - 70 998 K™
Critical Load Case for|2
Sliding slong X-Direction : Vo o Vma — 251085 |unvn
dxib+h+6x=cd=d
Goveming Dizturbing Force | -04.510 kN 18434
I V= m(usm,s] 1000 000 EMm?
Goveming Restoring Foree - | 328 261 kN it
I, honne safe
Minimum Sliding Ratio for [ 5.589 —
the Critical Load Caze : Parimats Tubehd 6 d) S48 m
rPq=
Crtical Load Casze for|3 v, )
Overiming about X- Vot = % e 285 HEY kM am 2
Direction :
- - - v— min| Ptyg ga 3 TRPe H =0
Goveming Overmmmng | 62.711 FlNm : :
Moment : Vo= m.w[Li”_1 ] 1 nnn L i
Goveming Resisting | 1174.247 kNm S
hioment Vo= [f u,w]E 1.000 \:f:"m
Minimum Overturning Ratio | 18.723 R Es
for the Critical Load Casze : 1 1
Ve 070w (W1~ = (VI e (v 332231 rn?
I £7
A | hence, safe
Lg=ly | hence, eafe [

VIII. CONCLUSIONS

Self-supporting transmission line tower is anayzed
and designed using hot-rolled steel sections. Transmission
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Line Towers constitute about 28 to 42 percent of the tota 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.

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

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

X bracing structura is light weight and more economica as
compareto K bracing structure.

(2]

(3]

(5]

(6]
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