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Abstract Due to heavy urbanization and population growth, vertical growth in the construction industry has become
challenging. This challenge is controlled by using high power and light weight material. In addition to applying
advanced efficient structural form for gravity and lateral load, there is constant development to control structural
distortion, in this connection the system is responsible for controlling the reaction of the side, because as we know that in
height There is a large amount of wind forces which are more effective because we have to control the side effect. The
current investigation involves the study of structural systems and it can be concluded that with the help of ETAB, which
system is more efficient about various factors.
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1 INTRODUCTION

Reinforced concrete construction started around the turn of the century. It does not seem to have been used for
multi-storey buildings until after the end of First World War 1. the natural advantage of composite material, which
could be radially formed at the same time, satisfy both aesthetic and load carrying requirements. Progress of reinforced
concrete was slow and irregular and at the time the steel framed Empire State Building was completed, the tallest
concrete building, the exchange building Seattle, had attained a height of only 23 stories. The economic depression of
the 1930s put an end to the great skyscraper period, and it was not until some years after the World War 1l that the
construction of tall structure recommended, with very new structural and architectural solution. Rather than bringing
major increases in height, however, these modern developments included new structural system, improved material
qualities and services, and better design and construction technique.

1. METHOD OF ANALYSIS:

In this chapter, the analysis and the design of 100-story buildings of Outrigger structural systems have been
presented. Demonstrate structure, analysis, design and modeling in ETABS software. All member design using IS
456:2000, foe seismic analysis using 1S 1893(Part 1): 2002 and perform wind analysis using IS 875(part 3): 1987.
Analysis was performed and results are obtained in case of Story Drifts and Story Displacement. In this research model
is analyzed which is based on Outrigger structural systems which is mentioned earlier.

The 100-story building has a 54 meter x 54 meter square grid. The side of the building shown in the grid figure-
1 and the difference between the columns is taken as 4 meters.

A) Design Data:

No of storey =100 nos.

Plan area of building =60m X 60 m

Total height of building =300m

Floor height =3m

Size of Column =1.5 x 1.5 m(up to 30)

=1.2 x 1.2 m(31 to 60)
=0.8 x 0.8 m(61 to 90)
=0.5x 0.5 m(91 to 100
Size of Beam =800 x 600 mm (upto 30)
=700 x 500 mm (31 to 60)
=550 x 450 mm (61 to 90)
=450 x 350 mm (91 to 100)

Dimension of Slab =6mx6m
Thickness of slab =180 mm
Size of Shear wall =300 mm
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Size of Outrigger:

Type of Bracing section
Grade of Concrete
Grade of Steel

=0.8 X 0.6 m
= ISMB350
= M50

= HYSDA415

B) Loading data:

Fig.1 Story floor plan

Live load

Dead load

Wind load

Terrain category:
Structure class:

Risk coefficient(K):
Topography Factor(Ks):
Seismic load = Zone(2):
Site type

Importance Factor(l)
Time period(T)

C) Load Combination:
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Fig. 2 side view of building

=2 KN/m?

= consider only self-weight
= speed: 44 m/s

=3

=C

=1.07

=1

=0.16 (Zone 3)

=1l

=15

= Programme Calculated

No. | COMBINATION No. | COMBINATION

1 1.5(D.L) 11 1.2(D.L+L.L+Ey)
2 1.5(D.L+L.L) 12 1.2(D.L+L.L-Ey)
3 1.2 (D.L + L.L + Wind) 13 1.5(D.L+E)

4 1.2 (D.L + L.L - Wind) 14 1.5(D.L-E)

5 1.5 (D.L +Wind) 15 1.5(D.L+Ey)

6 1.5 (D.L - Wind) 16 1.5(D.L-Ey)

7 09D.L+15L.L 17 0.9D.L+15E,

8 09D.L-15L.L 18 09D.L-15E,

9 1.2(D.L+LL+E) 19 09D.L+15Ey

10 1.2(D.L+L.L-E) 20 09D.L-15Ey
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1. RESULT AND DISCUSSION

Following are the few types of Structural systems which is analysis with the Help of ETABS. Each system has a
different type of configuration because of their working or behaviour properties and in analysis two type of analysis
performed namely wind analysis and seismic analysis through static linear analysis. In result data consider only Storey
Displacement, Storey Drift and Storey Shear. Result data shown in following tables of various systems.

Outrigger System:

Outrigger system has a bracing at different height. In this system bracings are tied to outer core to inner core.
Inverted V shape bracings are using at different height. no of 3 Outrigger use in outer core at 1st,50th and 100th floor
and same way at inner core in L Shape. Plan of outrigger system has shown in fig. Size of section is ISMB350 which is
used in outriggers.

Fig. 3 plan of Outrigger systems Fig.4 3-D view of O-T
A) Results
Table.1 Seismic analytical result of Outrigger
STORY displacement(mm) | story drift story shear(KN)
X y X y X y

Story100 124 132 1.6 1.7 | 575.3182 | 575.3182
Story90 108 115 1.6 1.7 | 6629.603 | 6629.603
Story80 92 97 17 1.8 12215.7 12215.7
Story70 75 80 17 1.8 | 16559.32 | 16559.32
Story60 59 63 14 1.4 | 19903.82 | 19903.82
Story50 47 50 1.2 1.2 | 23387.31 | 23387.31
Story40 35 37 12 1.3 | 25651.22 | 25651.22
Story30 23 25 11 1.2 | 27015.72 | 27015.72
Story20 13 14 0.9 1.0 27708.5 27708.5
Story10 5 5 2.439 | 2.297 | 47649.88 | 47649.877
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Table.2 Wind analytical result of Outrigger

STORY displacement(mm) | story drift story shear(KN)
X y X y X y

Story100 295 315 3.4 | 3.6 |575.0257 | 575.0257
Story90 261 278 3.4 3.7 | 11964.46 | 11964.46
Story80 226 241 3.6 3.8 | 23140.24 | 23140.24
Story70 190 202 3.6 3.9 | 34104.41 | 34104.41
Story60 154 164 3.1 3.3 | 44832.24 | 44832.24
Story50 125 134 2.8 | 3.0 | 55253.88 | 55253.88
Story40 96 103 3.0 3.1 | 65314.55 | 65314.55
Story30 67 72 2.9 3.1 | 74954.08 | 74954.08
Story20 39 42 26 | 2.8 | 83969.84 | 83969.84
Story10 15 16 2.0 | 2.2 | 92143.56 | 92143.56

B) Graph of analytical result of Outrigger:
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Fig.9 Storey shear of O-T sys.due to Ex&Ey Fig. 10 Storey shear of O-T sys. due to wind

V. CONCLUSION:

As a result of study of Story displacement and Story drift, it is observed that the outrigger system shows the better
stability for the tall structures. The analysis of wind and seismic was performed using ETABs software. The outrigger
system shows the story displacement and story drift within limit, that can b shows the stability using outrigger system is
more compare to normal building system.
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