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THESIS SYNOPSIS 

 

 
Vertical mixed-use community. What is it you might ask? Well, it’s exactly what you might think 

it is. It is a neighbourhood, like any other along a street, only turned vertical into the sky. It is 

an idea that has been around since the first skyscrapers were built in the late 1880s but have 

only just now been gaining traction in the building community. 

This is in part because of two problems. 

One has to do with economics, more diversity means more occupants which translates into 

more money for the owner. As Architects know, economics drives projects but designing for 

money yields little reward, because the major, and second issue has to do with the people who 

occupy these monumental structures. 

When a tall building is constructed, floor plate after floor plate is constructed one on top of 

another, but this creates isolation for the occupants of each floor. Employees of Sears back in 

the 1970s quickly realized this problem when they were unable to see old colleagues they used 

to work with regularly. 

Modern buildings have only started to investigate mixing program with a single tower, but have 

only just varied it slightly to keep the economics is high as possible. But the problem with 

isolation needs a more drastic approach, one wear floors are broken and easily reached from 

one another. With this approach, more creativity with space can be explored a hopefully spark 

new ideas to improve upon what has already been started. 
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CHAPTER 1 

INTRODUCTION 

 

Mixed use development is a type of urban development that blends residential, commercial, 

cultural, or recreational uses where those functions are physically and functionally integrated, 

and that provides pedestrian connections. 

Traditionally human’s settlements have developed in mixed use patter 

However, with the industrialization as well as the invention of the skyscraper government zoning 

regulations were introduced to separate different function such as manufacturing to the 

residential areas. But since 1990s, mixed zoning has once again become desirable as the 

benefits are recognized. 

Today, it is impossible to imagine major cities without tall buildings. Tall buildings become the 

famous land marks of the cities, symbol of power, confidence in technology and a mark of the 

national pride. 

The feasibility and desirability of tall buildings have always depended on the available materials, 

the level of the construction technology and the state of development of the necessary services 

for the use of the building. 

Therefore, advances in analytical techniques, structure design concepts, and high strength 

materials have made that possible to construct tall buildings. 

However, every advantage in height comes with disadvantages, as the increased flexibility 

makes contemporary tall buildings much more vulnerable to wind loads, which leads to 

horizontal vibration. 

Primarily tall buildings are designed to serve the needs of the users. And in addition to that it is 

important to satisfy the structure and safety of the users. So that the dynamic nature of the wind 

is a critical issue, which affects the user’s comfort and the services. Therefore, various design 

methods and modifications are made possible in order to ensure the functional performances of 

flexible structures and control of the winds in the tall buildings 

 

 

 

1.2 AIM   
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To design a high rise building which will definitely mark a change in the skyline of a metropolitan 

city in India, which will form a landmark for that particular place and further on create its own 

identity, that supports a variety of residence, commercial, office and retail space. With the 

integration of kinetic architecture 

1.3 OBJECTIVE 

To support the smart growth development rather than urban and sub urban sprawl. 

To design spaces which enhances the physical and visual interactions. 

To understand the concept of the sustainability and the various issues like climate change, 

ecological foot print, site amenities, etc... 

Priority to the sustainable materials and functional requirements in the design, while integrating 

services into the design 

To familiarise with the passive design considerations, day lighting and natural ventilation in 

building design and creating sustainable built environment 

1.4 SCOPE AND LIMITATION 

The scope of work in mixed use development is to study and analysis the usage of space, 

structures, ME services, HVAC, and also implementing the passive design (form and 

orientation, shading, cool roofs, fenestration, insulation, day lighting, energy and cost saving, 

etc...) luminaries, efficient appliances, renewable energy like solar PV, wind, etc… 

1.5 METHODOLOGY 

Literature study - data collections, standards 

• Case study - literature case study, live case study 

• Site study - site analysis 

• From those, analysis inference is taken. 

• Analysis inference- site zoning and concept 

• Design progress 

• And then final design and detailed drawings is given as output 
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CHAPTER 2  

LITERATURE CASE STUDIES 

2.1 LIVE CASE STUDY,(UB CITY , BANGALORE): 

 

2.1.1 INTRODUCTION: 

 UB City is the biggest luxury commercial property project in Bangalore, India. It is built 

on 13 acres (53,000 m2) of land and hosts 1,000,000 sq ft (93,000 m2) of high- end 

commercial, retail and service apartment space. UB City has four towers namely, UB Tower (19 

Floors), Comet (11 Floors), Canberra (17 Floors) and Concorde (19 Floors). 

 

Architect : Thomas associates,Bangalore 

Main contractor : prestige group 

 Centrally located in the CBD (Central Business District), on the corner of Kasturba road 

and Vittal Mallya Road, it is just 1.8kms away from M.G. Road - Brigade road 

junction. 

 

UB city is one of largest mixed use development projects in Bangalore. UB City sprawls over a 

campus of 7 acres of which a third of it is reserved for landscaped gardens. UB CITY will house 

the UB Group offices under one roof in the UB Tower. 'Concorde' & 'Canberra' will have retail 

space on the lower floors and office space in the higher levels, while 'Comet will have service 

apartments. The campus will house commercial offices, banks, high-end retail stores, serviced 

apartments, restaurants, food courts, pubs, health clubs and cafe. 

 

 Multi-level parking areas will offer virtually unlimited parking spaces. Also on the 

blueprint is an amphitheatre with food courts and landscaped gardens. UB CITY will provide 

parking space for over 1,100 cars. 

 

 High Performance Products glass were used in the façade to achieve the twin 

functions of abundant light transmission and lower Relative heat gain. In order to 
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ensure that traffic within UB CITY'S sprawling seven acres and si properly regulated, a traffic 

consultant has been specially hired. 

 

2.1.2 CONCORDE BLOCK : 

 

These are the luxury brands which are present in the ground floor. 

Chocolate D'Luxe | Bottega | Burberry | Canali | Centarom | Corneliani | Diesel | 

Emporio Armani | Floradelie | Hackett | Jimmy Choo | Louis Vuitton | Michael 

Kors | Mirrors & Within | Rolex | Salvatore Ferragamo | 3M Car Care 

 

 

Fig 2.1 VIEW 
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Fig 2.2 PLAN 

 

 

2.1.3  COMET BLOCK : 

 

Comet will have serviced apartments. It will house commercial offices, banks, high-end retail 

stores, a five star hotel, serviced apartments, restaurants, food courts, pubs, health clubs and 

cafes. 
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Fig 2.3 PLAN 
 

 

 

Fig 2.4 SIDE VIEW 
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2.1.4: SERVICES  

 

2.1.4.1: AMPHI THEATER: 

 UB City, India's first luxury mall houses some of Bangalore's finest attractions, the 

Amphitheatre being one of them. A first of its kind, the Amphitheatre at UB City has been 

constructed with a seating capacity of 1000 people and a stage dimension of 500q ft with such 

an expansive setup, the Amphitheatre has played host to some of Bangalore's most spectacular 

events. 

 

 

 

Fig 2.5 OAT 
 

 

 

2.1.4.2 : PARKING SPACE 
 

One common basement for the entire UB City and extensive surface level car parks, will provide 

UB City the remarkable prospect of offering virtually unlimited car parking space. 

UB CITY will provide parking space for over 1100 cars. In order to ensure that traffic within UB 

CITY's sprawling seven acres and is properly regulated, a traffic consultant has been specially 

hired. 
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Fig 2.6 PARKING 
 

 

2.1.4.3 : WATER SUPPLY SYSTEM: 

 

Water Supply is thro the pressurised booster pump. 100 % generator service for all blocks 

Building is tohigh risey controlled by BMS system. 

 

 

 

 

Fig 2.7 WATER SUPPLY SYSTEM 
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Fig 2.7 WATER SUPPLY SYSTEM  

 

 

 

 
2.1.4.4 : ROOFING SYSTEM : 

 Coffer slab is designed to achieve large span 

 

 

 

Fig 2.8 ROOFING VIEW 
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Fig 2.9 CASE STUDY PLATE 
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CHAPTER 3 

LIVE CASE STUDY 

3.1 KOHINOOR SQUARE-MUMBAI 

The Kohinoor Square, Mumbai's first mixed-use development project.  

Mixed-use development has emerged as the new trend in global cities. 

Keeping pace with this new paradigm shift in urban living, the iconic  

Kohinoor Square has put Mumbai on the world stage. 

 

Sprawled across 2.6 million sq. ft. on 5 acres of land, Kohinoor Square  

has earned the status of housing one of India's tallest Commercial Towers. 

The Residential Tower abuts its fraternal twin. Apart from luxury residences, 

this project will see a heady mix of high-street retail arenas, signature  

dining spaces and 10 floors of parking at the most strategic location in Mumbai. 

 

It is accessible with ease from both the Eastern and Western Express Highways.  

Dadar railway station is just a short walk away, offering access to Western &  

Central Railway. Also, the upcoming Dadar Metro Station is just across the  

street, ensuring connectivity and convenience. 

 

3.1.1 CENTRAL CORE(OFFICE TOWER): 
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3 Lobbies of 6 Lifts serving levels 25th to 39th 

• Spaces between the lifts where a lift lobby is not provided  

are used as toilets with dust at either side: 2 lifts from this  

pack of 6 are assessable to lower floors as well 

• 1 lobby of 4 lifts serving levels 1st to 24th There is a lift 

 bank at 24th floor. 

• 2 services lifts travelling throughout the 

building.  

•2 Stair cases are also placed in the core 

The Central Core is surrounded by the office spaces. 

• There are segregated office space from 6th to 14 floor with 

 toilets to each office and common toilets also provided on all  

these floor. 

VRefuge Floors is provided. 

 

 

Fig 3.1 LIFT LOBBY 
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3.1.2 DESIGN PLAN 

 

SITE PLAN 

 

Fig 3.2 SITE PLAN 
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Fig 3.3 PLAN 1 

 

 

Fig 3.4 PLAN 2 
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Fig 3.5 PLAN 3 

 

3.1.3 SUSTAINABLE FEATURES: 

Low flow faucets, dual flush toilets,  

grey water systems and storm water &  

rain water management systems - all  

the parts of our commitment to the environment. 

1. Rain water collection. 

2. Sky gardens 

3. High performance façade. 

4. High efficiency ventilation system. 

5. Daylight harvesting & dumming controls. 

6. Black & grey water reuse. 

7. Environmentally preferable material. 

8. Green roof. 

9. Energy centre. 

10. Native adapted landscape 

11. Onsite waste water treatment. 



16 
 
 

 

12. Recyclable sorting & collection. 

13. Natural ventilation. 

 

Fig 3.6 SECTION 

 

3.1.4 FOUNDATION: 

 

•The combined pile raft foundation system is used. 

•It is a geotechnical composite construction that combines the bearing 

 effect of both foundation elements raft and piles.  

•The pile raft foundation system has recently been widely used for many  

structures, specially in high-risebuildings. 
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Fig 3.7 CASE STUDY PLATE 

 

3.2  BURJ KHALIFA 
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3.2.1 INTRODUCTION 

Burj Khalifa or "Khalifa Tower" is a very tall skyscraper in Dubai,United Arab 

 Emirates and is the world's tallest building ever built,at 828m (2.717ft). 

 Before the building opened,it was called Burj Dubai.The building is 162 storey 

 high Construction of the tower was started in 2004. The building was officially  

opened on 4 January 2010. It is the tallest structure made by humans in the 

 world. The building is more than 300 metres (980 ft.)taller than Taipei 101. 

 Taipei 101 was the tallest building until 2010 before  Burj Khalifa was built. 

 

Adrian Smith designed the tower. He worked with Skidmore, Owings and Merrill 

(SOM)  until 2006. It was built by Samsung Engineering & Construction, 

Besix, and Arabtec. Its form is derived from symbols from Islamic architecture. 

It consists of a buttressed core structural system. It has 57 elevators with  

12-14 person capacity per  

cabin and 8 escalators.Total Area : 4.5 sq.ft 

Period of construction  : 2009 

Facilities: Retail, food court, theatre, hotel  

3.2.2 DESIGN PLAN 

 

SITE PLAN 
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Fig 3.8 SITE PLAN 
 

 

Fig 3.9 PODIUM  
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Fig 3.10 GROUNF FLOOR PLAN 
 

 

Fig 3.11 PODIUM 
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Fig 3.12 GROUND FLOOR PLAN 
 

 

 

Fig 3.13 RESIDENCIAL PLAN 
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Fig 3.14 OFFICE PLAN 
 

 

3.2.3 Vertical Zoning 

 

The right wing:  

spire: over 200m long and house communication equipment 

level 156 to 159:broadcost and telecoms companies 

level 125 to 135:the corporate suites 

level 77 to 108:private residence 

level 76: sky lobby (fitness,jacuzzi,swimming pools and recreational room) 

level 38 to 39: armani hotel dubai 

level 19 to 37: the residence level 9 to 16: armani residence  

concourse grounf to level 8:armani hotel  

the left wing: 

level 139 to 154: the corporate suite 

level 124: at the top observation deck 

level 123: sky lobby(business lounge and library) 

level 122: atmosphere restaurant 

level 44 to 72 the residence level 43: sky lobby 



23 
 
 

 

A : PODIUM :Provides a base (150 m wide, six level) 

B:  FOUNDAION 

 

Fig  3.14 VERTICAL VIEW 
 

3.2.4 ELEVATOR 

•Burj Khalifa will be home to 57 elevators and 8 escalato installed by OTIS; 

the building service/fireman's elevator will have a capacity of 5,500 kg  

and will be the world's tallest service elevator. Burj Khalifa is the first  

mega-high rise in which certain elevators will be programmed to permit  

controlled evacuation for certain fire or security events. Burj Khalifa's  

observatory elevators are double deck cabs with a capacity for 12-14  

people per cab. Traveling at 10 metres per second, they will have the  

world's longest travel distance from lowest to highest stop.  

The building is expected to hold up to 35,000 people at any one time. 

 

•33 high-rise elevators including 2 double-decks. 

 

• 138 floors served by main service elevator. 

 

• 504 meters - main service elevator rise, the world's highest. 

 

• 10 meters per second-speed of elevators. 

 

• 60 seconds - approximate time from ground tolevel 124. 
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• 10.000 kilograms - weight of hoist ropes. 

 

Fig 3.15 CASE STUDY PLATE 
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3.3 COMPARATIVE ANALYSIS: 

 

 

Figure 3.16  comparative analysis   
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CHAPTER 4 

DATA COLLECTION AND STANDARDS 

4.1 PLANNING AND DESIGNING OF HIGHRISE BUILDING: 

4.1.1 BASIC DESIGN CONSIDERATION: 

Basic planning considerations for high rise building design include the following parameters: 

* Planning module 

* Span 

* Ceiling height 

* Floor-to-floor height 

* Depth of structural floor system 

* Elevator system 

* Core planning 

* Parking 

Planning module, namely the space one needs for living, changes according to the culture and 

the economic class. 

Span, described as the distance from a fixed interior element such as building core to exterior 

window wall, is another important criterion for good interior planning. These depths change 

depending on the function of the space, and acceptable span is determined by office layouts, 

hotel room standards, and residential code requirements for outside light and air. Usually, the 

depth of the span should be between 12 and 18 m for office functions, except where very large 

single tenant groups are to be accommodated. Lease span for hotels and residential units range 

from 9 to 12 m. 

Ceiling height (Fig: 2.1) is also an important factor in building planning. 

Commercial functions require a variety of ceiling heights ranging between 2.7 and 3.7 m. While 

office functions necessitate ceiling heights of approximately 2.5 to 3.0 m, residential and hotel 

functions require ceiling heights of 2.5 to 3.0 m. 

Plate 3.2 :  Case Study -2 
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Fig 4.1 PLAN 
 

Floor-to-floor height (Fig: 2.1), which is a function of the necessary ceiling height, the depth of the 

structural floor system, and the depth of the space required for mechanical distribution, 

determines the overall height of the building, and affects the overall cost. A small increase or 

decrease in floor-to-floor height, when multiplied by the number of floors and the area of the 

perimeter enclosure by the building, can have a great effect on many systems such as the exterior, 

structural, mechanical system, and the overall cost. 

Depth of structural floor system plays an important role for planning considerations in high rise 

buildings, and varies broadly depending on the floor load requirements, size of the structural bay, 

and type of floor framing system. 

Elevator system is another major component for good interior planning. In the design of an 

elevator system, waiting interval, elevator size and speed interpretation of program criteria, areas 

to be served, the population density of the building, and the handling capacity of the system at 

peak periods, must be considered. This becomes even more complicated for mixed-use projects. 

For preliminary planning, one elevator per 1000 m2 of gross area is a rule of thumb for estimating 

the number of elevators needed. Besides this, the net usable area varies from one elevator zone 

to another and from floor to floor, and should average from 80 to 85% over the entire building. 

The sky-lobby concept is an important and innovative approach in elevator system design. This 

concept uses high-speed express shuttle cars to transport passengers from the ground level to a 

lobby higher up in the building for transfer to local elevator zones so that the area used for elevator 

shafts and lobbies on the lower floors of the building is reduced. 

Core planning is another significant issue for planning considerations. A typical floor in a high rise 

building contains a perimeter zone, an interior zone, and a core zone. While perimeter zone is 

described as an approximately 4.5 m war 5 m deep area from the window wall with access through 

the interior zone, interior zone is defined as the area between the perimeter and the public 

corridor. On the other hand, core zone consists of those areas between elevator banks which 

become rentable on floors at which elevators do not stop. Central core, which is generally used 

in the buildings with a rectangular plan, and split core, which is generally used in the building with 

a relatively square plan, is the most typical core arrangements. Cores accommodate elevator 

shafts, mechanical shafts, stairs, and elevator lobbies. Core elements that pass through or serve 

every floor should be located, so that they can rise continuously, and thus avoid expensive and 

space-consuming transfers. 
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Parking is another planning requirement, which varies according to different functions such as 

business, residential, and like. When parking facility provided within the footprint of the building, 

it has a great impact on the plan and the structure. If it is inevitable, the structural bay should be 

well arranged to obtain efficient space use for parking and functional areas, and the core elements 

should be effectively located to minimize interference with car parking and circulation. 

Mechanical ventilation is one other important concern for the user of parking facility, and 

pedestrians. 

4.1.2 BASIC DESIGN CONSIDERATION: 

The basic design considerations for a high-rise building include the following parameters: 

•  the cultural, political, and social aspects of the city where the building will be located 

•  a strong relationship with the city 

•  the master plan and an appropriate site selection 

•  sustainability 

•  safety and security issues 

•  learning about the possibilities and limitations of technology 

When a high-rise building is designed, the design team should also be aware of the codes, 

regulations, zoning requirements, and life safety issues. 

The master plan is one of the significant design considerations for high rise buildings, in which 

well-performed site analysis include, automobile, traffic and pedestrian impact, accessibility, 

minimal blockage of view, and minimizing the building shadows to neighbouring buildings. 

Besides this, an appropriate site selection also includes the consideration of reuse or rehabilitation 

of existing buildings, and physical security. The location of high-rise buildings within an urban 

area affects the amount of day lighting, and may even create wind tunnels. 

4.2 HIGH RISE DESIGN FOR EARTHQUAKE ZONES 

 

4.2.1 NATURE OF EARTHQUAKE: 

The earth's outer layer is composed of plates ranging in thickness from 32 to 241 km. The plates 

are in constant motion, riding on the molten mantle below, and normally traveling at the rate of a 

millimetre a week, which is equivalent to the growth rate of a fingernail. Hence, this motion causes 

continental drift and the formation of mountains, volcanoes, and earthquakes 

The Richter scale is a logarithmic scale for determining the energy dissipated in an earthquake. 

This means that an earthquake measuring 7 on the Richter. scale dissipates 32 times the energy 

of a size-6 quakes, while one measuring 8 dissipates roughly 1,000 times as much energy. The 

energy dissipated by these earthquakes is expressed in horizontal and vertical acceleration forces 

acting on the skyscrapers. 
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The immense forces transmitted from underground must be absorbed by the supporting 

structures of the buildings. These dynamic loads are replaced by structural equivalent loads in 

horizontal and vertical direction when a structural analysis of the building is performed. 

 

 

4.2.2 ACTION OF SEISMIC LOAD ON BUILDING: 

 

The horizontal and vertical acceleration of the subsoil due to an earthquake causes the building 

to vibrate. In simplified form, these loads can be represented by horizontal and vertical equivalent 

loads acting on the mass centre of gravity of the building. The magnitude of these equivalent 

loads depends directly on the mass of the building. This leads to the conclusion that as the height 

of the building increases, the mass centre of gravity normally wanders upwards and the flexural 

effect on the building is intensified by the longer lever arm. The potential earthquake damage 

suffered by high-rise buildings varies. The damage depends more on the rate of motion and 

magnitude of the displacement than on the acceleration. 

 

4.2.3 ROLE OF SUBSOIL: 
 

Natural rock is the best subsoil from the point of view of its earthquake properties. 

Sandy soils saturated with water and artificially backfilled land are considered to be particularly 

critical. The widely-feared liquefaction effects (plasticization of the soil) can occur if an earthquake 

coincides with high groundwater levels. The building may subsequently remain at a slant or both 

the building and the surrounding terrain may subside. 

 

4.2.4 FOUNDATION DESIGN FOR EARTHQUAKE: 
 

Deep foundations generally display better seismic resistance than shallow foundations. Floating 

foundations can prove advantageous on soft ground, since they may be better able to attenuate 

resonance action. The risk of subsidence is considerably greater with floating foundations than 

with deep foundations. "Base isolation" is an anti-seismic construction technique that uses the 

principle of attenuation to reduce vibrations. The building is Isolated from the solid subsoil by 

damping elements arranged on a foundation ring or foundation plate. The building was 

retroactively more or less mounted on ball bearings which are intended to gently damp down the 

impact of a future earthquake. 

As in the case of wind loads, 

earthquakes can also give rise to resonant vibration. 
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4.2.5 HEIGHT OF THE BUILDING: 
 

High rise buildings are more susceptible to damage from strong remote earthquakes than from 

weak earthquakes close at hand. They normally have a lower resonant frequency and a lower 

attenuation than low buildings. Short-wave oscillation components in earthquakes are rapidly 

damped, while the long-wave components (frequency f <1 Hz) can still make themselves felt at a 

distance of several hundred kilometres, particularly in the form of surface waves. 

 

4.2.6 SYMMETRY OF THE HIGHRISE BUILDING: 
 

Symmetric layouts, rigidity and mass distribution lead to a considerably better seismic response 

than asymmetric layouts, rigidity and mass distribution. This is because asymmetric buildings are 

subjected to stronger torsion (twisting) around the vertical axis by horizontal seismic loads. 

 

4.2.7 SHAPE OF THE HIGHRISE BUILDING: 
 

When parts of different height are permanently connected to one another as, for example, is 

often found in high-rise buildings with atriums, then the various structures in the building can be 

subjected to considerable torsional stresses by the seismic loads. Buildings of different heights 

can also be subjected to a whole series of effects in an earthquake, higher buildings were 

literally jammed in between lower buildings, thus extensively damaging the floors at the 

clamping point. In some cases, the buildings simply buckled over at the edge of the lower 

adjacent buildings. 

Resonance effects can also cause buildings to oscillate so strongly that they hammer against 

one another. Another effect observed in high-rise buildings is the soft-storey effect: due to 

lobbies, atriums or glazed shopping passages, some floors - usually near the ground floor - are 

distinctly "softer" than those above them. These "soft" floors then collapse in an earthquake. 

 

4.3 LATERAL LOADS ON HIGHRISE BUILDING: 
 

From the structural design point of view, due to its height, a high rise building could be 

described, as one that is more affected by lateral loads created by wind or earthquake actions 

compared to other building types. Thus, loads acting on high rise buildings are different from 

those on low rise buildings in terms of accumulation into much larger structural forces, and the 

increased importance of wind loading. Wind loads on a high rise building act not only over a 
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very large surface, but also with greater amount at the greater heights, and with a larger 

moment arm than on a low-rise building. 

Even though the wind loads on a low-rise building generally have a minor affect on the design 

and structural configuration, they can play a vital role for the selection of the structural system in 

a high rise building. Depending upon the mass and shape of the building, and the region, 

although, the wind load is very important in the design of high rise buildings, in seismic regions, 

inertial loads from the shaking of the ground also play an important role. Furthermore, in 

contrast to vertical loads which can be estimated roughly from previous field observations, 

lateral loads, namely the wind and earthquake loads, on buildings are fairly unpredictable, and 

cannot be assessed accurately. 

 

4.3.1 NATURE OF THE WIND: 
Wind, which is erected by temperature differences, could be deseribed as an air metien, generally 

applied to the natural horizontal motion of the atmosphere. The vertical metien, en the other hand, 

is termed as a current. Air elose to the surface of the earth moves three dimensionality, in which 

horizontal motion is much greater than the vertical motion. While the vertical air motion is 

significant particularly in meteorology, the horizontal motion is important in engineering. The 

surface boundary layer concerning the horizontal motion of wind extends upward to a certain 

height above which the horizontal airflow is no longer affected by the ground effect. 

Mest of the human activity is performed in this boundary layer, and hence how the wind effects 

are felt within this zone is of great eoneern in engineering. 

Wind is a very complex phenomenon owing to the many flow situations resulting from the 

interaction of wind and structure. In wind engineering, on the other hand, simplifications are made 

to find meaningful predictions of wind behavior by distinguishing the following features: 

• Variation of wind speed with height 

•turbulent and dynamic nature of wind vortex-shedding phenomenon 

•Cladding pressures 

4.3.2 WIND EFFECTS ON HIGH RISE BUILDING: 
The wind is the most powerful and unpredictable force affecting high rise buildings. 

High rise building can be defined as a mast anchored in the ground, bending and swaying in the 

wind. This movement, known as wind drift, should be kept within acceptable limits. Moreover, for 

a well-designed high rise building, the wind drift should not surpass the height of the building 

divided by 500. Wind loads on buildings increase considerably with the increase in building 

heights. Furthermore, the speed of wind increases with height, and the wind pressures increase 

as the square of the wind speed. Thus, wind effects on a high rise building are compounded as 

its height increases. Besides this, with innovations in architectural treatment, increase in the 

strengths of materials, and advances in methods of analysis, high rise building have become more 

efficient and lighter, and so, more vulnerable to deflection, and even to swaying under wind 

loading. 
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The swaying at the top of a high rise building induced by wind misy not be seen by a passerby, 

but its effect may be a concern for those occupying the top floors. Unlike dead loads and live 

loads, wind loads change rapidly and even abruptly, creating effects much larger than when the 

same loads were applied gradually, and that they limit building accelerations below human 

perception. 

 

4.3.3 VARIATION OF WIND WITH HEIGHT: 
An important characteristic of wind is the variation of its speed with height (Fig: 2.2. The wind 

speed increase follows a curved line varying from zero at the ground surface to a maximum at 

some distance above the ground. The height at which the speed stops to increase is called the 

gradient height, and the corresponding speed, the gradient wind speed. This important 

characteristid of wind is a well understood phenomenon that higher design pressures are 

specified at higher elevations in most building codes. 

Additionally, at heights of approximately 366 m from the ground, surface friction has an almost 

negligible effect on the wind speed; as such the wind movement is only depend on the prevailing 

seasonal and local wind effects. The height through which the wind speed is affected by the 

topography is called atmospheric boundary layer. 

The wind speed profile within this layer is in the domain of turbulent flow and could be 

mathematically calculated.

 

Fig 4.2 HEIGHTS 
 

4.3.4 TURBULENT AND DYNAMIC NATURE OF WIND: 
Wind transfers some amount of its energy to the object that it hit on its path. The measure of the 

amount or energy transferred is called the gust response factor. 
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Terrain roughness and variety of the height above ground, affect wind turbulence (also known as 

gustiness). Wind loads related with gustiness or turbulence, change rapidly and even abruptly 

unlike the mean flow of wind with static characteristic. 

Furthermore, the motion of wind is turbulent. Turbulence can be described as, any movement of 

air at speeds greater than 0.9 to 1.3 m/s, resulting in random movement of air particles in all 

directions. The scale and intensity of turbulence can be related to the size and rotating speed of 

eddies (a circular movement of wind) that create the turbulence. Additionally, the flow of a large 

mass of air has a larger overall turbulence than that of a small mass of air. Consequently, from 

the structural engineer's point of view, the wind speed can be considered to include two 

components; a mean speed component increasing with height and a turbulent speed fluctuation. 

CHAPTER 5 

SITE STUDY AND ANALYSIS 

5.1 SITE STUDY:  
                                 

     
 
 
 

5.2  LOCATION  
 

Latitude : 12°57'10"N 

Longitude: 80°09'35"E 

200ft Radial road SITE,nemilichery, pal-lavaram, 

Chennai, Tamil Nadu 600117 

Landmark: nemilichery lake 

Site Area: 19.46 Acres (78,763.7sqm) 

 

Figure 5.1  site and its neighbouring 
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5.3  SITE JUSTIFICATION AND FEASIBILITY: 
The site is adjacent to a few residential communities and sourrounded by collegs and IT offices 

in radial road. The site is exactly in front of vels institute of science and technology 

Accessibility:200ft Radial road, nemilich-ery, pallavaramin north and 30ft earikkari road 

The site can be accessed 

About : 

The proposed site has sufficient facilities to aid the accessibility and sustain economic activities 

for the effective functioning of the Mixed Use SKYSCRAPER 

 

5.4  LAND USE LAW AND NORMS 
Road width: 60m mide with two service road 

Adjacent Road width: 6m wide. 

Predominant Wind direction: South 

East to North West 

South East to North West 

FSI: Since the road is more than 18 m 

wide the 

FSI is 3.25 

Premium FSI: Since the road width width is above 18m 

the premium FSI is 50% of FSI. Therefore 1.625 is the additional FSI. 

Total FSI: 4.875 

Ground Coverage: Max 50% coverage. 

 

5.5  Accessibility: 
Chennai International Airport: 5.4km 

CMBT, Koyambedu: 20 km 

Chennai Central, Egmore: 24km 

Marina Beach: 23km 

Mahabalipuram: 49km 
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5.6 High Rise Norms 
FAR: The maximum permissible FAR of the projects shall be allowed as per the existing licensing 

policy for integrated commercial complex, however, the permissible FAR for the residential 

component of the project shall not exceed 1/3rd 33.3% of the maximum permissible FAR of the 

project and the remaining2/3rd 66.7% shall be utilized for commercial use. 

 

5.7. Refuge Area 
For all building exceeding 24 metres height, refuge area of 15 sqm shall be provided asfol-lows: 

1. The refuge area shall be provided on the periphery of the plot or preferably on a cantilever 

projection and open to air on atleast one side protected with suitable railings. 

2. The floors above 24 metres and up to 39 metres- one refuge area on the floor immedi ately 

above 24 metres. 

3. For floors above 39 metres - one refuge area on the floor immediately above 39 metres and so 

on after every 15mtrs.4. Residential flats in multistoried buildings with balconies need not be 

provided with refuge area.  
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     Fig 5.1 SITE DIMENSION 
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Fig 5.9: Concepts used in site 
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CHAPTER 6  

ARCHITECTURAL DESIGN 
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Fig 6.1 INTRODUCTION 
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Fig 6.2 EVOLUTION OF FORM 
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Fig 6.3 OFFICE FLOOR PLAN 
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Fig 6.4 SITE PLAN 
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Fig 6.5 FLOOR PLAN 
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Fig 6.6 RESIDENCE PLAN SECTION 
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Fig 6.7 MALL FLOOR PLAN  
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