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ABSTRACT

|The advancement in construction field is increased day by day. The numbers of buildings, height of building is increased. The effect of lateral load
is increased with respect to the increase of height. Advance construction methods and structural systems are to be introduced to enhance the
structural safety. There are different types of structural systems which are to be used to resist the effect of lateral loads on the buildings. Tube,
bundled tube, tube in tube, and tube mega frame structures tubular structures.

A tube-in-tube structure Comprises of a peripheral framed tube and a core tube interconnected by floor slabs. The frame tube structure takes more of
lateral load the efficiency of this system is derived from the great number of rigid joints acting along the periphery, creating a large tube. In which
the horizontal slabs and beams connecting vertical elements are assumed as continuous connecting medium having Equivalent distributed stiffness
properties.

The tube-in-tube structure with central tube provides stability against lateral loading as well as gravity loading. The Static analysis is use for
analysis of tubular structures and the output of the models are evaluate to have a comparative study of their wind performance in different terrain,
Also, this system provides enough opening for stairways, elevators and ducts etc. It is suitable for high rise structure. The use of tube-in-tube
structure allows speedy construction. It is suitable for RCC, constructions.

This study is focused on wind behavior of tube in tube structure for varying terrain category in India for the parameters like wind displacement and

story drift.
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INTRODUCTION To resist the effect of lateral loads on the buildings, several structural
General Introduction systems must be employed. There are tube structures, rigid frame

The advancement in construction field is increased day by day. The
numbers of buildings, height of building is increased. The effect of
lateral load is increased with respect to the increase of height. Modern
construction methods and structural systems are to be introduced to
enhance the structural safety. There are different types of structural
systems which are to be used to resist the effect of lateral loads on the
buildings. Rigid frame structures, braced frame structures, shear wall
frame structures, outrigger systems, tubular structures are the different
types of structural systems used in the buildings to enhance structural
safety by reduce the effect of lateral loads on the buildings. The tubular
systems are widely used and considered as a better structural system
for tall buildings. There are different types of tubular structural
systems which are given as framed tube, braced tube, bundled tube,
tube in tube, and tube mega frame structures tubular structures.

In recent years, tall buildings and structures have become slenderer,
which increases the likelihood of excessive sway compared to older
tall buildings. This creates additional difficulties for the engineering
sector in resisting both lateral loads, such as wind and earthquake
loads, and gravity loads. In the past, engineers primarily considered
gravity loads when designing structures, but in recent years, due to the
growth in height and seismic zone, they also consider lateral loads
caused by wind and seismic forces. The height of tall structures is a
comparative word. There is no globally applicable, precise definition
for tall constructions. From a structural engineering standpoint, all tall
structures must withstand both gravity and lateral loads. Due to the
influx of a large population, towns and cities are expanding at a rapid
rate. This phenomenon can be observed on every continent. The lack of
available land for construction, especially in the world's biggest cities,
is a widespread issue that has led to the vertical rather than horizontal
development of structures. Today, high-rise commercial structures are
symbols of modern society. These represent the strength of commerce
in the current global economy. These also give the city a third
dimension.

Additionally, on a micro level, having a commercial space in a
beautiful high-rise structure provides the firm with additional benefits
in terms of increased client confidence and brand recognition.
Globally, major towns and cities are constructing high-rise buildings
with a very large number of stories, and India is not an exception to this
trend. Tall structures comprised of a framework with multiple stories
are flexible and vulnerable to the effect of wind forces.

structures, braced frame structures, shear wall frame structures,
outrigger systems, and braced frame structures. The tubular systems
are widely employed and are regarded as the superior lateral structural
solutions for high-rise buildings. The tubular constructions are
subdivided into frame tube, braced tube, bundled tube, tube inside
tube, and tube mega frame structures. Tube-in-tube structures and
bundled tube structures are unique and novel tubular structure
concepts. In towering buildings, tube-in-tube constructions will be
increasingly utilized. In the subject of tubular constructions for tall
buildings, bundled tube structures are the new concept.

Nowadays, tubular constructions have become increasingly prevalent
in tall buildings. Tube in tube structures is ideally suited for any tall
structures. A tube-in- tube structure consists of a framed peripheral
tube and a core tube that are joined by floor slabs. The overall structure
resembles a large tube with a smaller tube in the centre. Both the inner
and outer tubes share lateral loads. This paper includes an investigation
of the vulnerability of different tubed structures to large wind loads
when built as tube-in- tube structures and bundled tube structures.
Tube-in-tube structures and bundled tube structures are unique and
novel tubular structure concepts. In this project, ETABS software was
used to conduct a comparison of tube- in-tube structure and bundled
tube structures. Using ETABS, the modelling and analysis are
performed.

‘Wind Effect on Tall Buildings

Since the wind varies over time, the wind spectrum and natural
frequencies can be used to describe the difference in wind-related
structural design of a typical high-rise building. In general, wind
pressure and the resulting structural response are regarded as
stationary random processes in which the time-averaged or mean
component is separated from the fluctuating component. Tall buildings
bluff bodies, and when wind blows against them, vortices are
generated that result in an alternating force perpendicular to the
direction of the wind. When the phenomena of vortex shedding occur
along a substantial portion of the building's height, it can result in high
forces and amplitudes. Wind loads linked with gustiness or turbulence
produce substantially higher building responses than steady
application of the same loads. Therefore, wind loads must be analysed
as though they were inherently dynamic. The intensity of wind load
depends on its rate of variation and the structure itself.

According to IS 875 part III, the Dynamic effects of wind loading are
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described as flexible thin structures and structural elements being
evaluated to determine the wind- induced oscillations or excitations
along and across the wind direction.

RESEARCH OBJECTIVE
Based on the literature review presented in Chapter 2, the salient
objectives of the Present study have been identified as follows

The objectives of proposed work are as follows:

a) To study parametric design variables on the performance of a G+25
story building with different basic wind speed in terrain category II1.

b) To study the behavior of the tube in tube RCC structure for dynamic
analysis method using wind loads for different shapes i.e., square,
rectangular and hexagonal etc.

¢) Comparative analysis between tubes in tube RCC structure with
story open at different level.

d) To compare results between the models with respect to wind
displacement and story drift.

PROJECT STATEMENT

The study will give more knowledge which result into benefits for
future implementation with the help of RCC building actual design. To
study the effect of shape on structural behavior.

Dynamic Analysis Method

Design Wind Pressure -

The design wind pressure at any height above mean ground level shall
be obtained by the following relationship between wind pressure and
wind velocity

The design wind pressure P, can be obtained as,
P=K,K,.K P,

where,

K,=Wind directionality factor
K,=Areaaveraging factor

K.=Combination factor

P,=0.6V,;

where,

P, - design wind pressure in N/m” at height Z

V, - design wind velocity inm/s at height Z

PROBLEM FORMULATION

Type of structure Frame structure
Moment-Resisting frame SMRF

Basic wind speed 39 &55 m/sec
No of Stories G+25

Height of each story 3m

Height of ground story 3m

Thickness of slab 125mm
Thickness of outer wall 150mm
Thickness of inner wall 100mm

Grade of reinforcing steel Fe 415

Density of concrete 25 kN/m3
Density of Brick wall 20 kN/m3

Grade of concrete in slab M30

Grade of concrete in beam M30

Grade of concrete in column M40

Analysis method Equivalent Statics Analysis

Multi-storied ferroconcrete, moment defying space frame are
anatomized using professional software ETABS2016. Model G+250f
erecting frame withthree kudos in vertical andthree kudos in side
direction is anatomized by Response spectrum method. The plan
confines of structures are shown in table below. The plan view of
structure, elevation of colorful frames is shown in numbers below.

Building Plan
A.Square Shape Plan
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B. Hexagonal Shapes plan
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CONCLUSION

Wind analysis of Square, Rectangular, and Hexagonal buildings with
and without bracings and with open story after every 4" story has been
carried out using ETABS software. Effect of different shapes of
structure on wind loads mitigation of building is studied. Effect of
application of wind on the building models of different shapes on wind
displacement, diaphragm center of mass displacement, story drift is
studied. Conclusions based on the results are attained in this chapter.

Analysis of RCC tube in tube structure with different basic wind speed
i.e., 39m/sec, and 55m/sec with medium soil condition at zone III has
been done and significant variations in square building has been noted
as compared to rectangular and hexagonal building.

FUTURE SCOPE

a) To study parametric design variables on the performance of a high
rise building with different basic wind speed on a sloping ground.

b) To study the behavior of the tube in tube RCC structure for dynamic
analysis method using wind loads for different shapes i.e., square,
rectangular and hexagonal etc.

¢) To make comparative analysis between tubes in tube RCC structure
with tube in tube steel structure.

d) To make comparative analysis between the tube in tube structures
and mega frame structures.
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