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ABSTARCT:

The advances i three-dimensional structural
analysis  and  computing resources  have
allowed the efficient and safe design of
mcreasmgly taller structure. These structures
are the consequence of mcreasmg urban
densification and economical viability. The
modem skyscraper has and will thus continue
fo feature prommently m the landscape of
urban cities. The trend towards progressively
taller structures has demanded a shiff fiom the
traditional strength based design approach of
building to a focus on constraming the overall
motion of the structure. Structural engmeering
have responded to this challenge of lateral
control with a myriad of systems that achieve
motion control while adhering fo the overall
architectural vision.

An mvestigation was carried out to
understand the behavior of the different
lateral  system

employed m  today's

skyscrapers. The mvestigation examuned the

structural behavior of the traditional moment

flame, braced fiame, mtegrated rigid brace
system, brace flame with outriggers and
tinally braced frame with outriggers and belt
truss. The advantages and disadvantages of all
schemes  were

explored from both an

architectural  and  structural  efficiency
standpomt. Prior to the computer modeling of
each lateral system, each scheme was
understood fiom behavioral standpomt to
verify computer results. The study repeatedly
Hlustrated  that motion was the governing
condition m all modek, the mcreasmg eflect
of wind load as the height of the buiding
mcreases and change i design approach from

strength to stiffness criterion.

INTRODUCTION

The achievement of structural process for
tall structures shouldn't be an effortless
project. Where, as building peak raises the

value of lateral loads action rises in an
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accelerating expense. There are two forms
of lateral masses, wind and seismic loads.
Wind load offers probably the most
mportant lateral loading for brand new tall
buildings, which have lightweight skeletons
uncomfortable horizontal

Additionally,

that cause
movements for  occupants.
wind is just not steady either with peak or
with time and shouldn't be uniform over the
perimeters of a constructing. So, windy
climate creates a style of issues in tall
structures, causing problem for buildings
proprietor and engneers alike. The place
immoderate vibration as a result of this load
is a most important drawback in design and
development of a state-of-the-art tall
building. It will have to be confined to
preclude each structural and nonstructural
harm. The five important  structural
techniques used for the Tall constructions

are:
1. Rigid body process
2. Rigid body with shear wall
3. Shear wall with opening
4. Outrigger system

Soil mechanics engineering is

one of most important aspects of civil
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engineering involving the study of soil , its
behaviour and application as an engneering
material. good soil engineering embodies the
use of  the best practices n
exploration,testing ,design and construction
control,in addition to the basic idealized
theories. with increasing load on soil due to
construction of multi storeyed buildings
there is a need to construct footing by
conductng a test of ther model i
laboratory on the soil over which the
foundation is to be laid.

Sand is one of the soils over which
foundations are laid ,so it is necessary to
conduct experiments by placing different
model footings over sand and find out their
ultimate bearing capacity and based on these
values ,it can be incorporated on to the field
and foundations can be laid. Square footings
of different sizes are taken and model testing
of these footings are conducted and the
ultimate ~ bearing  capacity of different
footings are found and on the basis of these
values foundations are laid on sandy soils
.these values can also be compared with
theoretical ~ analysis of Terzaghi and
Meyerhof ‘s to check out the difference in
values of ultimate bearing capacity between

a theoretical and practical analysis
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inflexible frame method

encompass column and girders joined with
the aid of moment resistant connections. The
lateral stiffness of a inflexible-body bent
will depend on the bending stiffhess of the
columns, girders and connections in the

airplane of the bent

Shear Wall structure

it is a vertical continuous stiffening detail,
that deform in bending mode.It is utilized in
strengthened concrete structures and suitable

to residential buildings and resorts.
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Wall-body structures

1. When shear partitions are combined with
rigid body the partitions, which are inclined
to deflect in a flexural configuration, and the
frames, which are likely to deflect in shear
mode are restrained to undertake a
customary deflected form by means of the

horizontal pressure of the girders and slabs.

2. Consequences, the walls and frames
engage horizontally, principally on the top
to produce a stiffer and greater structure.

3. The interacting wal-body combo is
suitable for constructing within the forty to
60 stories variety, good beyond that of rigid

frames or shear walls alone
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Outrigger-Braced Structures
Outriggers are connected directly to the core
and to exterior columns. Used i reinforced
concrete and steel buildings. Outriggers
restrain the rotation of the core and convert
part of the moment in the core into a vertical
couple at the columns (columns restrained
outriggers).

MAIN OBJECTIVES

1. Recommending a structural system for a
certain building height, with the intention of
limiting the wind drift to acceptable limits
without payng a high premum mn the
quantity of structural material.

2. Presentng a comparative analysis
between the most common structural
systems of tall buildings buit around the
world within the past decades according to

structural period and base shear values, drift

and displacements.
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3. Conceiving and applyng the structural
systems to extremely tall buidings is a
practical demonstration of the engneer's
confidence in the predictive ability of the
analysis by commercial software.
METHODOLOGY

The methodology of this study is on
comparison of behavior of structural
systems on tall building is having various
types of structural systems for various
building heights, storey and

load intensities. Shear walls and outriggers
are also considered i this project and
outriggers  optimum location such  that
maximum utilization of this can be achieved
is also given due importance. This study is
mtended to be helpful to clear the ambiguity
in choosing the required type of system for a
building as per the requirements of our
building height, its location and its

loading intensities The model is a regular-
shaped symmetrical plan with dimensions
49x49m. In all structural modeling, slab
spans are assumed to be 7m, arranged in five
bays in each direction,. The plan has a 7x7
m central core opening. The storey height is
assumed to be 3.5 m. The analysis used is a
three-dimensional analysis of detailed finite

element models. The columns and beams
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were represented by frametype element,
while shear walls and core components were

represented by shell-type element.

Method of Analysis Equivalent Static Force
Method

In the present study, the analysis of the
structure is made for seismic loads using
Equivalent Static Force Method because of
symmetry of the structure, both in geometry
and in mass.

Analysis of Structural Systems

ETABS software is used for the analysis of
all structural systems by Equivalent Static
Lateral Force Method for Zone Based on
the method of analysis considered, lateral
load calculations are made by the software
itself and then applied to the structure to
analyze. Hence the results are tabulated for
the study of behavior of structural systems
Load Calculations

All the structural systems are subjected to
three types of primary load cases as per the
provisions of IS Code of Practice for
Structural Safety of Buildings Loading
Standard IS 875-1987 (Part I).

They are:

1. Dead Load (From IS: 875-1987(Part 1))

2. Live Load (From IS: 875-1987(Part II))
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3. Seismic Load (From IS: 1893-2002(Part
D

Type of Structure

Type of structure considered for the analysis
is a ORDINARY reinforced concrete
moment resisting frame. Hence response
reduction factor, R=3.0 from Table 7 of IS
1893(Part 1) 2002

Importance of Structure

As this structure can be used as general
building, its importance of structure is
represented by the

Importance factor, I=1.0 from Table 6 of IS
1893(Part 1) 2002.
Soil Type

The average response acceleration
coeflicient (Sa/g) depends on the type of soil
where the structure is located and the
fundamental natural time period (Ta) of
buildings. Hence knowing the soil type
becomes important for the calculation of
lateral load

Seismic Zones

In the present study, the behavior of all the
structural systems is studied for all the
seismic zones of India as per IS 1893(Part I)
2002. The Zone Factors and Seismic

Intensities are as mentioned below as per

Table 2 of IS 1893(Part I) 2002
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Method of Analysis

In the present study, the analysis of the
structure is made for lateral loads using
Equivalent Static Force Method because of
symmetry of the structure, both in geometry
and in mass.

Assumptions

1. Material: Concrete is assumed to behave
linearly elastic. The modulus of elasticity Ec
wil be taken as 4700f'c. Where, the
specified compressive strength of concrete
f'c is assumed equal to 40 Mpa, as used in
practical applications of tall buildings.

2. Partcppating  components. Only  the
primary structural components are assumed
to participate in the overall behavior. The
effects of secondary structural components
and nonstructural components are assumed
to be negligble; these include staircases,
partitions, cladding, and openings.

3. Floor shbs. are assumed to be rigid in
plane, with thickness equal to 30 cm m all
models. This assumption causes the vertical
elements at any floor level undergo the same
components of translational displacement
and rotation in the horizontal plane.

4. Crackmg: The effect of cracking m
reinforced concrete members due to flexural
tensile stresses is represented by reducing

moment of inertia,
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5. Constramts. Supporting bases of all
structural models are fixed supports.

6. Loading:

1. Gravity Loads. Dead load is taken as
2kN/m?, the building weight and its content
is considered in the dead load and calculated
based on material densities by the program.
While, live load is taken as 4kN/m? .

i. Wind loads. will be developed according
to Indian standard.

7. Wind loading:

Vb=50

Terrain category =3

CONCLUSION AND ADDITIONAL
SCOPE OF VENTURE

Situated On The confined study carried out,
the next Conclusions Are Made:

1. Under the outcomes of wind masses, as
the peak of the constitution raises, the lateral
deflection and the overturning moment on
the base increase. Tall buildings most likely
require further structural fabric, with the
mtention to restrict the lateral deflection and
face up to the overturning second, over and
above that required for gravity masses

handiest.

2. The important thng thought in limiting
the wind go with the flow in a tall buiding
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is via changing the structural type of the
constructing into anything more inflexible
and stable to confine the deformation and

increase stability

3.The stiffness (tension) and balance
specifications emerge as extra important as
the peak of the structure increases, and
they're most often the dommant factors

within the design

4. As the buiding peak increases time
mterval has multiplied iE., forty five% to
50% increase will also be determined from

the graphs for every addition of 15 reviews.

5. Maximum base shear on the base of the
constructing broaden with the broaden in
quantity of experiences. As a consequence it
may be conclude that base shear relies by
and large on seismic weight of the building.

6. The reduction in the displacement of rigid
body with shear wall framed constitution is
50 % with recognize to R.C.C. Frame
constitution, 25% in case of shear walls and
60 % when outrigger is used.5.2 Structural

programs conclusions.

The main conclusions of this comparative be
taught, related to the effectivity of the
offered 5 structural techniques and the
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capabilty of every method in lmiting the
wind float for a specified building height,
can be summarized in the following:
mflexible frame procedure The relatively
excessive  lateral  flexibility calls  for
uneconomically tremendous contributors. It
is not possible to accommodate the required
depth of beams within the average ceiling
area in tall rigld body. Not stiff as other
three methods and viewed extra ductile and
extra susceptible to wind failures. Inflexible
body with shear wall the benefits of this
procedure rely on the horizontal interplay,
which is ruled with the aid of the relative
stiffness of walls and frames and the peak of
the structure. Because the constitution height
and the stiffness of the frames develop, the
mteraction between partitions and frames
mcreases. The foremost factor in choosing
the have an impact on of the frames on the
lateral stiffness of this approach is the peak.
Because the structure height raises, the
sharing of walls from the bottom shear
decreases with appreciate to frames and
extra mteraction triggered between each of

them. Shear wall/critical core procedure

[J more financial than rigid frame.
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0 A nice expand in flexural stiffness with
appreciate to inflexible body and Outrigger

procedure
1 essentially the most financial method.

1 Creates a much broader potent system for
decreasing the overturning second within the
core buldings. The outrigger structural
systems now not only expert in controlling
the top displacements but in addition play
large position in reducing the inter storey

drifts

The beneficial action is a operate of two

causes:

1. The stifiness of the outrigger (Varies
mversely with the outrigger distance from

the bottom)

2. Its area within the constructing. An
powerful method in case of finding out at
what level the outriggers should be
positioned as a way to have a highest have
an impact on on the wind float. Very
powerful mn growing the constitution's
flexural stiffhess, nevertheless it does no
longer develop its resistance to shear, which
has to be carried in most cases via the core

urged methods for exceptional Heights.
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