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As the demand for unique structural solutions such as core and outrigger
structural systems grows in today's modern world, it necessitates unique
structural solutions such as core and outrigger structural systems. This
system is constructed in such a way that greater forces are drawn to the
building's centre core and less forces are carried by the building's
periphery. This approach was also used for a building of medium height, in
addition to tall structures. The goal of this study is to look at the seismic
variation in circular buildings by placing the Outrigger system at the inner
wall in the reinforced concrete structure. In this study, there are two
models: one is a traditional circular building, and the other is a building
with an outrigger system built into the inner wall. Dynamic analysis and
rotational seismic analysis are the methods used to analyse these models,
and Etabs is the software used to do so. L.S. (Indian Standard) 1893 part-1:
2016 was the code used for this dynamic study. After assessing all models,
the models are compared on the seismic parameter values (lateral storey
force, storey displacement, periods and frequency, storey stiffness) for each
model to see which model is the most stable.

Keywords : Core and Outrigger structural system, Connection design,

Dynamic analysis, time history, Rotational Seismic Analysis and Etabs.

I. INTRODUCTION

number of tall structures all over the world. As the

tall structure is best to land use strategy in present

In the history of structures, efforts have been
aggressive towards the human goal to make
progressively tall structures. Different social and
financial factors, for example, migration of people
from country side to urban areas looking for better
way of life and openings for work, the increment in
land values in urban regions and higher population

density, have prompted an incredible increase in the

time it can spare a ton of land, hence the horizons of
the world's urban areas are ceaselessly being
punctured by particular and recognizable tall
structures as great as mountain ranges, and achieving
more height keeps on being the challenge and goal.
However, there are some incredible challenges which

are to be looked by the designer every day to make
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these structures a reality. Out of many challenges, one
is that of lateral loads i.e. seismic load and wind load.
So there is a need to stabilize the tall buildings against
these lateral loads and to provide comfort to the
occupants.

In this paper we are presenting review of literatures
related to analysis and design of structures
load

considering analysis tools. This review will shows the

considering lateral resisting  techniques,
present state of condition of structures and technique

to resist displacement and heavy cost.

II. LITERATURE REVIEW

Bayati et al. (2008) this research paper displays an
examination on reduction in drift in uniform belted
structures with unbending outriggers, through the
investigation of an example structure were operated
in Tehran's Vanak Park. Results displayed that
utilizing the upgraded multi-outriggers framework
can successfully decrease the seismic reaction of the
structure. Also, the outcomes show that a multi-
outriggers framework can diminish components and
establishment measurements. with a similar outrigger
segment sizes and areas, virtual outriggers will be less
viable than ordinary direct outriggers due to the
diminished solidness of the circuitous forces move
component. In numerous applications, the diminished
viability or proficiency of the outrigger framework
will be more than redressed. The conclusion
expressed when there were no brackets in the space
between the centre and the structure outside, there
are fewer requirements on the area of outside
segments. The need to find enormous outside
segments where they can be legitimately connected
by outrigger supports stretching out from the centre is
disposed of. Every outside segment (not simply
certain assigned outrigger sections) take an interest in

opposing upsetting moment.

Sindhu et al. (2021) In this paper author studied the
utilization of two different lateral load resisting
technique considering hexa-grid
the

technique to resist lateral forces. Adopted a regular

and diagrid
technique to determine most prominent
square floor plan of 48x48 m and irregular floor plan
like C and L type base plan of diagrid and hexa-grid
are studied. All structural steel members are designed
as per IS 800:2007. The design earthquake load is
computed based on the zone factor and their soil
types, importance factor and response reduction
factor as per IS:1893-2016. All models considered
have same 40 storey height and author comparison is
based on the parameters like displacement, maximum
storey drift, storey shear, maximum base shear and
steel consumed are considered in this study. Author
concluded that diagrid and hexagrid structural
systems shows less lateral displacement and drift
compared with conventional frame structural system.
Suriya and Bushra (2021) Here author studied the
efficiency and architectural potential of hexa-grid
system in tall structures and skyscrapers. In this study
author assigned hexagrid technique in three different
directions i.e. vertical, horizontal and diagonal
direction. Hexagrid encloses intersection of diagonal
and horizontal or vertical members. This system is
very similar to that of diagrid system and is
configured by locating hexagons along the periphery
of the building. Author aims to compare between
hexagrid structural systems with different patterns
and to find the optimal pattern which resists the
lateral loads in hexagrid structural system. The use of
hexagrids in a skyscraper is a relatively new idea. As
such, more is yet to be explored in such a system.
Concluded that the displacement values decrease as
module size increases in both vertical and horizontal
hexagrids. It is observed that as the angle decreases,
displacement values increases in both vertical and
horizontal hexagrids. and drift values decrease in both
vertical and horizontal hexagrid as module size

increases. As the angle decreases, it is observed that
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the in both vertical and

horizontal hexagrid.

drift values increases

III. OBJECTIVES

e To develop, planning and analysis model of the
circular structure G+10 in ETabs software.

e To assess rotational seismic performances of
circular structure with outrigger system at inner
wall and without outrigger system .

e To Determine the maximum storey displacement,
storey shear, storey drift, overturning moment,
storey stiffness and Time period of circular
structure for circular configuration subject to
seismic load.

¢ To determine the utilization of etabs software in

analysis of a circular tall structures.

IV. PROBLEM IDENTIFICATION

Step 1: Numerous research papers were reviewed
from authors all around the globe who have
particularly worked on research based on rotational
seismic analysis to define structure behaviour in such
condition.

Step 2: The primary step is model initialization so as
to define the codes and units for measurement. Here
the display units are defined as per Metric SI and steel
design code and concrete design code is defined as per

IS 800:2007 and IS 456:2000.

141 Model Initialization X

Initialization Options
(O Use Saved User Default Settings i)
C) Use Settings from a Model File.... 0

(®) Use Buiti-in Settings With:

Display Units Metric Sl ~ 0

Steel Section Database Indian v

Steel Design Code IS 800:2007 ~ O

Concrete Design Code IS 456:2000 ~ 0
0K Cancel

FIG 1: Unit Initiation

Step 3: Defining storey data as in this case, G+10
storey structure is considered with storey height of
3m and total elevation of 27m.

Step 4: The modelling of the structure using storey
data

I:0-7-®-=CL
a

Fig 2: Plan
Step 4 Defining the material and section properties
for the case study
Step 5: Defining Loading conditions for the structure
Step 6: Analyzing results on the parameters of storey
displacement, shear force, bending moment.

Table 1: Geometrical Data

Beam 250 mmX400 mm
Column 400 mm diameter
Slab 200 mm
Span of Beam 4.0m
Height of building 27 m
Floor height 3.0m
Ground storey 3.0m
External Diameter 72.0m
Internal Diameter 32.0m
Area 430 m2
Outrigger Thickness 200 mm
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Case I: G+10 Circular conventional structure

B X-axis [ Y-axis X-axis [l Y-axis
4000

3000

2000

1000

Circular Structure/X-axis, Circular Structure/Y-axis, Circular
Structure with Outrigger System/X-axis and Circular Structur...

= X-axis == Y-axis X-axis == Y-axis

Case II G+10 circular Structure with Qutrigger System

Storey

VI. CONCLUSION

o Storey Displacement Discussion: The lateral
displacement of the storey in relation to the
basis is known as storey displacement. The
building's excessive lateral displacement can be

limited by the lateral force-resisting

system.Storey  displacement was  found

maximum in circular structure whereas the

circular structure with outrigger system was

V. ANALYSIS RESULT able to retain the displacement and acted stable.
_ . L o Base Shear Discussion: The maximum expected
Circular Structure/X-axis, Circular Structure/Y-axis, Circular
Structure with Outrigger System/X-axis and Circular Structur... lateral stress on the base of the structure owing
= X-axis == Y-axis X-axis == Y-axis
20 to seismic activity is called base shear. It's
5 estimated using the seismic zone, soil material,

and lateral force formulae from the building
code. Here in this case base shear was more
than 3000 kN in both X and Y direction in Case
° : ‘ ¢ ¢ " I and less than 2000 kN in X and Y direction for

Storey
Case II.
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Deflection  Discussion: In  engineering,
deflection is the degree to which a part of a
structural element is displaced under a load
(because it deforms). It may refer to an angle or
a distance. Deflection was 4% more in Case I

when compared to case II.
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