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ABSTRACT: High rises have involved interest for designers for as far back as century. All the more along
these lines, the previous three decades have seen various structures ascending starting from the earliest stage,
resisting gravity. Burj Khalifa Dubai, Taipei, Petronas twin pinnacle, Empire state building are a portion of the
living instances of designing wonders.

What befalls a structure when it achieves such inconceivable statures separated from the surprise that it will be,
it likewise represents a colossal measure of test for the basic architect. Since then these structures are looked by
administration stacking conditions. Two crushing powers of nature, wind and quake become extremely basic for
these structures. The harmony among solidness and pliability to be given turns into the directing components to
the plan of such structures. Ordinarily giving enough firmness against enormous burdens does not appear to
fulfill the necessities. These structures are regularly given adequate malleability so as to scatter the colossal
measure of powers. Be that as it may, there is a limit, with respect to how much flexibility can be given in a
structure. A fast count demonstrates that the highest floor relocation that can be securely borne by a 500 m tall
structure is nearly 2m. The structure would not come up short if its top story uproots by 2m. In any case, this
measure of removal would make a few viable troubles and distress its occupants. That must be dealt with.

The arrangement lies in finding increasingly more imaginative auxiliary design that can give the ideal harmony
between the over two parameters.30 to 40 years’ prior the majority of the basic setups depended on supporting,
giving shear dividers and generally basic steel developments. It is just as of late increasingly more research has
gone in to inventive materials and furthermore auxiliary designs. Use of different sorts of dampers and isolators
have been utilized in dispersing this vitality. Much research has gone into advancement of TMDs, ATMDs,
BTMDs, and seismic base isolators. Research has likewise gone into different sort of examinations method as
increasingly strong powerful investigation, sucker investigation, time history investigation and execution based
investigation.

Here an endeavor has been made to explore the relative benefits and negative marks of various kinds of
auxiliary setups to comprehend their conduct under seismic and wind loads. The structure considered is of 50
stories. Different designs that have been considered incorporates propped frameworks, shear divider
frameworks, dampers and isolators. The examinations results have been organized and plotted to comprehend
their conduct. Time history investigation and execution based examination by sucker investigation have
additionally been concentrated to comprehend the conduct of structures
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l. INTRODUCTION

A tall building cannot be defined in a
single definition. There are various characteristics
based on which it can be explained namely Height
Relative to Context, Proportion and Tall Building
Technologies. Not only height but also the context
determines the building to be classified as tall
buildings.

a building of perhaps 14 or more stories or
over 50 meters in height could perhaps be used as a
threshold for considering it a “tall building. the
changing floor to floor height between differing
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buildings and functions versus but what happens to
a structure when it reaches such unimaginable
heights apart from the amazement that it is, it also
poses an enormous amount of challenge for the
structural engineer. Because then these structures
are faced by service loading conditions. Two
devastating forces of nature, wind and earthquake
become really critical for these structures. The
balance between stiffness and ductility to be
provided becomes the guiding factors for the
design of such structures. Conventionally providing
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enough stiffness against huge loads does not seem
to satisfy the requirements. These structures are
often provided with sufficient ductility in order to
dissipate the enormous amount of forces. But there
is a limit, as to how much ductility can be provided
in a structure.

classified as tall buildings. Whereas
sometimes the big/large footprint Buildings that are
tall are not considered as tall building due to their
size/floor area. Again, a tall building is not just
about height but also about proportion. In low
urban backgrounds the building which gives a
slender look are

The building based on technologies of
being a product of “tall” (e.g., specific Vertical
transport technologies, structural wind bracing as a
product of height, etc.), then this Building can be
classed as a tall building. Although number of
floors is a poor indicator of defining a tall building
due to

Structural systems for tall buildings

Following are the Structural systems for tall
buildings:

1. Rigid frame systems

2. Braced frame and shear-walled frame systems

3. Outrigger systems

4. framed-tube systems

5. braced-tube systems

6. bundled-tube systems

Objectives

Following are the main objectives of the work:

» Comparison of behavior of different structures
of reinforced concrete (framed structures,
braced systems, shear walls systems).

» Comparison of Effects of Seismic & Wind
Forces on High Rise Buildings with different
structural configuration and to compare the
key parameters.

» Study the impact of base isolation on the above
structures.

Study the impact of dampers for the above

structures

1. MODELS CONSIDERED FOR
ANALYSIS

Following six types of models have been
considered for analysis. It was attempted to choose
models that are representative of actual building
types that are being constructed nowadays. Type A
is regular framed structure with columns. Type B
hybrid braced framed structure with bracings of
Type 1 in periphery and columns. Type C hybrid
braced framed structure with bracings of Type 2 in

periphery and columns. Type D is tube in tube.

Table 1 Structural Description

Model ID Description

Type A Regular Frame Structure

Type B Hybrid braced framed structure with bracings in periphery

Type C hybrid braced framed structure with bracings in periphery and
columns

Type D Tube structure with shear walls and columns

Type E Tube in Tube structure with shear walls and columns

Type F Simple framed structure with Tuned Mass Dampers

Type G Simple framed structure with Base Isolation
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Fig.2: Hybrid braced framed structure with bracings in periphery

1. METHOD OF ANALYSIS

A. Static Analysis

The static method is the simplest one-it
requires less computational effort and is based on
the formulae given in the code. First, the design
base shear is computed for the whole building and
it is then distributed along the height of the
building. The lateral forces at each floor level thus

obtained are distributed to individual lateral load
resisting elements.

Www.ijera.com

B. Dynamic Analysis

Dynamic analysis shall be performed to obtain the

design seismic forces and its distribution to

different levels along the height of building and to
the various lateral load resisting elements in
following cases:

» Regular Building — Greater than 40 m height in
zone 1V and V and those greater than 90 m in
height in zone 11 and I11.

» Irregular building — All framed buildings
higher than 12 m in zone IV and V, and those
greater than 40 m height in zone Il and I11.
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» For irregular building lesser than 40 m in
height in zone Il and Ill, dynamic analysis
even though not mandatory, is recommended.

B.1 Response spectrum method

Response spectrum method is simply a
plot of peak or steady state response (displacement,
velocity or acceleration of a series of oscillators of
varying natural frequency that are forced into
motion by same base vibration or shock.

B.2 Pushover analysis (non-linear static method)

Pushover method of analysis is a
technique in which a structural is modeled with
non-linear properties (such as steel yield, plastic
hinges) and permanent gravity load is subjected to
an incremental load applied laterally from ‘0’ value
to prescribed ultimate displacement or until the
structure become unstable to withstand the further
forces

B.3 Non- linear time history analysis
It is an analysis of dynamic response of
structure at each increment of time, when its base is

history (compatible time history for medium soil
1S-1893:2002-Part 1)

Model Parameters

For the analysis of multi storied building
six types of models have been considered for
analysis. Type A is regular framed structure with
columns. Type B hybrid framed structure with
shear wall in periphery and columns. Type C
hybrid framed structure with shear wall in centre
and columns. Type D is tube structure. Type E is
hybrid framed structure with lift core in centre.
Type F is tube in tube system. All the different
types of models considered are analysed for 50
storey.
In the current study main goal is to compare the
Static and Dynamic Analysis of different types of
building.
Design Parameters- Here the Analysis is being
done for G+50, (rigid joint regular frame) building
by computer software using ETABS.
Design Characteristics: - The following design
characteristics are considered for Multi-storey rigid
jointed frames

subjected to any

specific ground motion time

S.No Particulars Dimension/Size/Value

1. Model G+50

2. Seismic Zones v

3. Floor height 3M

4. Basement AM

5. Building height 161.6m

6. Plan size 20mx12m

8. Size of columns 0.3mx0.75m

9. Size of beams 0.3mx0.75m &0.3mx0.6m

10 Shear Walls 0.23m

11. Thickness of slab 125mm

12. Earthquake load As per 1S-1893-2002
Seismic Load
As per IS: 1893, Noida is located in Seismic Zone V. ANALYSIS RESULTS AND

(\VA
Design base shear, V=Z I W Sa/2R g

Wind Load
The wind velocity at Noida is 47m/s. The other
parameter of wind load as per IS: 875 (Part-3).
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DISCUSSIONS

The results of the models analysed have
been tabulated and plotted here. More or less the
results are as expected. The results are tabulated
both individually for each type of building as well
as for comparison between different models to
study their comparative merit or demerit for each
type of building.

WwWw.ijera.com

45|Page



Mirza Aamir Baig Journal of Engineering Research and Application www.ijera.com
ISSN : 2248-9622 Vol. 9,Issue 8 (Series -11) Aug 2019, pp 42-51

Table 2 Seismic Parameter
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Fig 3 Storey displacement Type A
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Fig 4 Storey displacement Type B
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Fig 5 Storey displacement Type C
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Fig 8 Storey displacement Type G
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Fig 9 Storey displacement Type A

Storey Displacement WLX

600
500
400
300
200
100

0 20 40 60 80 100 120 140 160 180

-—A ~9—B —9—C( D ~@—=f —0—F -9=0
Fig 10 Storey displacement Type A

Table 3 Base Shear (kN)

Base Shear (kN)
Load Type A Type B Type C Type D Type E Type F Type G
SPEC X 4268.132 4481458 | 4475327 | 4727562 | 5139.829 | 4388.14 | 11369.01
SPEC Y 4268.117 448143 | 4475322 | 4727565 | 5063.677 | 4414.117 | 11137.94
WLX 5145.435 5145.435 | 5145435 | 5145435 | 5145435 | 5145435 | 5145.435
WLY 10080.85 10080.85 | 10080.85 | 10080.85 | 10080.85 | 10080.85 | 10080.85
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Fig 11 Base Shear (kN)
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V. CONCLUSIONS

Seven types of models have been
considered for analysis along with one case study.
It was attempted to choose models that are
representative of actual building types that are
being constructed nowadays. Care was taken to
incorporate the fundamental concepts governing
the design of hybrid innovative tall structures being
constructed these days. Type A is regular framed
structure with columns. Type B hybrid framed
structure with bracing in the periphery at each bay
on every floor. Type C hybrid framed structure
with bracing in the periphery at different bays and
different storeys. Interestingly this type works
better than regular bracing. Type D is tube
structure. Type E is Tube in Tube system. Type F
was modelled with Tuned Mass Dampers. Type G
was modelled with Base Isolators. And one
complete building with 5BHK flat having beams,
slabs and shear walls modeled in the structure was
also analyzed for comparisons.

A look at the comparison plots for
responses of all the types suggest the following
conclusions.

Type G, model with base isolation has the
maximum base shear as well as storey
displacement at the base. This is the allowable
displacement in order to dissipate the energy which
is beneficial for the structure.

In decreasing order of base shear, we have
the models respectively as Type E (Tube in Tube),
Type D (Tube), Type B (Bracing Type 1), Type C
(Bracing Type 2), Type F (Model with Tuned Mass
Dampers) and finally Type A (Regular Framed). It
is interesting to note that Type A still attracts the
lowest base shear and is the most lightweight
structure.

Both the braced structures showed one
very interesting behavior. Type C, where bracing
has been done at a gap of few floors is much lighter
than Type B, where bracing has been done at every

DOI: 10.9790/9622- 0908024251

floor. But, the storey displacement of Type C is
much reduced than Type B. We may conclude that,
if bracing system is chosen then bracing as given
by Type C is most suitable for tall structures. Type
B while effective to some extent is not much
economical.

Tube in Tube systems, as in case of Type
E attracts much more base shear than Tube
structures as in Type D, but the displacement is
much less. This is an ideal situation where our
structure is sufficiently heavy as well as rigid.
Shear walls are effective in buildings only up to
certain height limits, usually within 35 — 40
storeys, but structures in the form of Tube or Tube
in Tube perform much better than regular shear
wall structures.

Type F is our model with Tuned Mass
Dampers. It is seen that the mass of the structure is
not increased by more than 1 — 2 percent of the
mass of the regular structure, but its displacements
are considerably reduced. This is being clearly
validated by the response of Type F model which
has almost same base shear as Type A, but much
less storey displacement than Type A.

The approach for design of structures for
wind and earthquake are diagonally apart. Wind
forces are generally push forces that tries to topple
or bend the structure vertically. They are applicable
on the exposed face of the structures. In order to
safeguard the structure for wind, one very simple
solution can be to make the structure heavier.
Heavier the structure, better its ability to resist
wind forces.

But earthquake forces are totally different.
They are basically inertia forces, which depend on
the mass of the structures. The structures on action
of earthquake forces rarely topple over or fall
down. They actually collapse just under its own
vertical axis. Since earthquake forces depend upon
the weight/mass of the structure, heavier the
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structure, more earthquake force it attracts. The
idea is to make the structure lighter. Lighter the
structure, better it is for the structure to resist
earthquake forces.
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