
KUTHAMBAKKAM TRANSIT HUB 
(Integration Of Bus Terminus with Wetland) 

 
A THESIS 

 
 

Submitted in partial fulfillment of the requirements for the award of  

Bachelor of Architecture degree 

By 

 

KARTHIKEYAN A 

(39210035) 

 

 
 

DEPARTMENT OF ARCHITECTURE 

SCHOOL OF BUILDING AND ENVIRONMENT 

 

SATHYABAMA 
INSTITUTE OF SCIENCE AND TECHNOLOGY 

(DEEMED TO BE UNIVERSITY) Accredited 

With Grade “A” by NAAC 

JEPPIAAR NAGAR, RAJIV GANDHI SALAI, 

CHENNAI - 600 119 

 
 
 

May 2024 







iv 

 

 

 

 

 

 

ACKNOWLEDGEMENT 

 

 
I am pleased to acknowledge my sincere thanks to Board of Management of 

Sathyabama Institute of Science and Technology for their kind 

encouragement in doing this Thesis and for completing it successfully. I am 

grateful to them. 

 

I convey my thanks to Dr.Devyani Gangopadhay, Dean and Head of the 

Department, School of Building and Environment, Our Design Chair                     

Ar. Sarath C.Kanth, Thesis Coordinator Ar.Mohana Gopiraj for providing me 

necessary support and details at the right time during the progressive reviews. 

 

I would like to express my sincere and deep sense of gratitude to my Thesis 

Internal guide Dr.Devyani Gangopadhay, Internal Review member                         

Ar.Surya Rajkumar and External Guide Ar. Kishore Paniker their guidance, 

suggestions and constant encouragement which paved the way for the 

successful completion of my Thesis work. 

 

I wish to express my gratitude to all the teaching and non-teaching staff 

members of the Department of Architecture, as well as to all my family 

members, for their assistance in many ways in completing my thesis. 

 

 

KARTHIKEYAN A 



v 

 

 

 

 

THESIS SYNOPSIS 

 
This thesis delves into the design and realization of a sustainable bus terminus project initiated 

by the Chennai Metropolitan Authority. Serving as a crucial link for west intercity buses 

connecting Chennai to destinations like Bangalore, Krishnagiri, and Hosur, this terminus is 

strategically located in Kuthambakkam, Tamil Nadu. 

 

The primary focus lies in achieving sustainability objectives while facilitating efficient urban 

connectivity. Key goals encompass preserving ecological integrity, implementing effective 

water management strategies, and promoting green infrastructure within the terminus 

premises. To minimize environmental impact, the terminus adopts modern techniques and 

incorporates green design elements such as green roofs and stormwater management 

systems. These features not only enhance the aesthetic appeal but also contribute to 

biodiversity conservation and water resource management. 

 

Community engagement is paramount throughout the project lifecycle, fostering a sense of 

collective ownership and responsibility. By promoting sustainable practices and encouraging 

stakeholder participation, the terminus becomes a catalyst for positive change within the local 

community. 
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CHAPTER 1 

INTRODUCTION 

1.1 INTRODUCTION 
 

Urbanization poses significant challenges to the environment, particularly concerning the 

preservation of natural ecosystems amidst infrastructural development. In response to these 

challenges, the proposal for a bus terminus above wetlands in Kuthambakkam stands as an 

innovative solution that harmonizes urban functionality with ecological preservation. This thesis 

aims to elucidate the sustainable goals and strategies adopted in the design and implementation 

of this project, emphasizing its potential as a model for future urban developments. 

 

1.2 NEED OF THE PROJECT 

The Kuthambakkam bus terminus project addresses the pressing need for enhanced connectivity 

between Chennai and key destinations such as Bangalore, Hosur and Krishnagiri etc. Amidst 

rapid urbanization, existing transportation infrastructure is strained, leading to congestion and 

delays. By providing a centralized hub for inter-city buses, the terminus streamlines travel 

logistics, alleviates congestion in Chennai, and improves accessibility for commuters. 

Additionally, it serves as a vital link between urban centers and peri-urban/rural areas, fostering 

economic development and social inclusion. 

1.3 AIM AND OBJECTIVE  

(a) To evaluate the feasibility and effectiveness of the bus terminus above wetlands in 

Kuthambakkam as a sustainable solution for urban transportation infrastructure, while preserving 

the ecological integrity of the wetlands.  

(b) To create contemporary and effective transportation center, prioritizing the 

requirements of commuters. This includes ensuring smooth connectivity, easy access to different 

locations, and enhancing overall transportation services, with a particular emphasis on Non-

Motorized Transport (NMT). 

(c) To conduct a comprehensive study on water percolation and to design the construction 

of the bus terminus in a manner that conserves the existing wetland ecosystem. 
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1.4 METHODOLOGY 

          

1) Secondary data collection on Multi Modal Transit Hubs and busterminus, of ongoing 

projects and policies. 

2) Live & literature case studies to understand the functioning & zoning of transit hubs & their 

integration with non-motorized transit.  

3) Synthesizing insights from the case studies to formulate the project's program statement.  

4) Site & SWOT analysis to take major design decisions & referring major design standards 

&   by-laws.  

5) To conduct research on the sponge city concept and parameters pertaining to the 

collection of precipitation from rooftops and landscapes. 

6) Incorporating sustainable measures by integrating the bus terminus with wetlands. 

 

1.5 SCOPE OF THE PROJECT 

 

1) Proposing a bus terminus along with the connection between metro station through cycling and 

pedestrian walkways promotes NMT. 

2) By elevating the structure above the wetlands, the project minimizes direct disturbance to the 

sensitive wetland ecosystem. This approach helps preserve the natural habitat, biodiversity, and 

ecological functions of the wetlands, which are often vital for flood control, water filtration, and 

providing habitat for various plant and animal species.  

 

1.6 LIMITATIONS OF THE PROJECT 

The project's development is limited to the immediate vicinity, extending only within a   

1KM - radius from the site to neighboring settlements.  
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CHAPTER 2  

LITERATURE CASE STUDIES 

2.1 SABARMATI MULTIMODAL TRANSIT HUB – LIVE CASE STUDY 

 

 
Location - Ahmedabad, India      
               
Architect- Ar. Kamini Sharma 
 
Type of development – Multimodal 
transit        hub    

Floating population - 1,14,000 Peoples 
per day 

completion – ongoing  

 

 

a. The National High-Speed Rail Corporation Limited (NHSRCL) has planned to develop the 
Sabarmati HSR Station as a Multimodal Transport Hub. This improves the efficiency and 
convenience of travel for commuters who can easily transfer from one mode of transport 
to another. 
 

b. Sabarmati Multimodal transit hub have been chosen strategically to serve as a central 
point for transportation services, ensuring accessibility for a large number of people in the 
region. 
 

 
c. It is crucial for enhancing urban transportation by integrating various modes such as 

buses, trains, and metro services. this hub improves connectivity, streamlines transfers 
between different transportation modes, and reduces congestion in the city. it serves as a 
catalyst for economic development, promoting mixed-use zones and providing a strategic 
location for businesses.  
 

d. The Multimodal transit hub receives an average of 14,00,000 passengers per day. 
 

e. Modes of transport accommodated:  

                                                 High speed rail, Metro rail and BRTS – Bus Service 

Figure 2.1 Image of Sabarmati transit hub 
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f. Accessibility of the MMTH is observed, where the public modes of transport like busses 
and taxies will pick the peoples from the ground floor itself. 

 

g. The Hub building is being constructed as a twin structure having storey’s with space 

earmarked for Office G+7 & G+9 s, commercial development and retail outlets for 

passengers.  

 

h. Proposed Hub building provides connectivity to HSR Station, both sides of Western 

Railway Stations, Metro Station and BRTS via FOBs.  

 

i. Details of FOBs are as follows: 

• FOB 1 connects Hub building with the Sabarmati (Meter gauge) Railway 

station and HSR Stations. Travellators will be installed in the FOB for ease of 

passengers.  

• FOB 2 provides connectivity between Unpaid concourse of Hub building and 

unpaid concourse of Metro Station and the BRTS stand 

• FOB 3 connects the Unpaid concourse of HSR stations with Railway Platforms 

of Sabarmati broad gauge railway station. 

 

j. The circulation of the building follows a one-way direction from one end to another, 
preventing individuals from taking a U-turn as it features a unidirectional access to avoid 
conflict. 
 

Figure 2.2 Circulation from site in Master Plan level 
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k. For easy access to the Hub building, dedicated pick up and drop off bays along with ample 

parking space have been created for private cars, taxis, buses, autos, two wheelers. This 

shall ensure smooth movement of passengers and traffic in the influence area of HSR 

station. 

 

l. Hub building has a dedicated Concourse Floor (at third Floor level) for passengers with 

other amenities such as waiting areas, retail and restaurants. 

 

 

m. For passenger interchanging between Indian Railways and HSR a Ticket Counter facility 
for Indian Railways will be provided in Hub concourse. 

 

 

 

Figure 2.3 Ground floor circulation from site. 
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n. The building blocks above concourse floor are segregated into two separate block A & B 

with interconnecting terraces at 2 levels. Block A has 6 floors above concourse reserved 

for future office space. Block B having 4 floors has been planned with a view to house a 

hotel facility having rooms, banquet halls, conference rooms, swimming pool, restaurant 

etc.  

 

 

 

 

Figure 2.4 Figure showing the schematic section 

Figure 2.5 Spaces and Area statement  
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Figure 2.6 Mapping of Circulaion, Fire and Services in floor plans 
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 Figure 2.7 Materials and Landscape 
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2.2 KILAMBAKKAM BUS TERMINUS – LIVE CASE STUDY 
 

Location – Chennai, India      
               
Architect- CMDA 
 
Type of development – Bus Terminus    

Floating population - 1,00,000 Peoples per day 

completion – 2023 

Intake – Bus Terminus Standards, Spatial 
requirements, Scale, and Circulation. 

 

2.3 KARKADOOMA TOD – LITERATURE CASE STUDY 
  

Location – Delhi, India      
               
Architect- CP Kukreja Architects 
 
 Type of development – Transit Oriented Development    

Floating population - 1,00,000 Peoples per day 

completion – ONGOING 

Intake – Skywalk connecting metro station and circulation 
network. 

 

 

2.4 Transbay Transit Hub – LITERATURE CASE STUDY 
 

Location – Sanfransisco, USA      
               
Architect- Pelli Clarke Pelli Architects 
 
Type of development – Transit Oriented 
Development    

Floating population - 1,00,000 per day 

completion – 2010 

Intake – Roof Parks in transit hub. 

 

Figure 2.7 Image of KCBT 

Figure 2.8 Image of Karkadooma 

Figure 2.9 Image of Transbay Transit hub 
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 Plate 2.1 Kilambakkam Bus Terminus 
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Plate 2.2 Karkardooma TOD and Transbay Transit Hub  
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Figure 2.10 Comparative Analysis  



13 

 

 

 

 

 

Figure 2.10 Comparative Analysis  
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CHAPTER 3  

DATA COLLECTION AND STANDARDS 

3.1 Transit Oriented Development   

Chennai, the capital city of Tamil Nadu is a rapidly developing Metropolitan region. The Chennai 
Metropolitan Area (CMA) comprises of the city of Chennai, 16 Municipalities, 20 Town Panchayats 
and 214 Village 
 
Panchayats in 10 Panchayat Unions. Chennai is known as the "Detroit of India" for its automobile 
industry. 
 
The Urban Agglomeration of Chennai metropolitan 
area has a spatial extent of 5,904 sq.km and a 
population of 11,981,478 as of 2022. 
 
Annual Growth:  
CMA-2.4% 
City - 0.8%  

Figure 3.1 TOD components  

Figure 3.2 Modal Share  
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Figure 3.4 Fire and ramp standards 

Figure 3.5 Sanitary Requirements 
Figure 3.3 Bus parking and turning radius 
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CHAPTER 4 

URBAN SITE AND ANALYSIS 

4.1 METHODOLOGY OF SITE ANALYSIS 

a) Land use Mapping: 

1. This Study was conducted to understand the land use patterns and the settlements that 

had happened around the SIDCO and SIPCOT industry over the years in Thirumazhisai, 

Chennai, Tamilnadu. 

 

2. The study was conducted by walking down the streets with a map of 1km radius and 

marking the area with six major categories, that are: 

o Residential  

o Commercial  

o Institutional  

o Industrial  

o Marsh Land &  

o Waterbodies 

 

3. Through conversations with local residents and learning about their stories, I gained a 

fundamental understanding of the area's development, starting from the construction of 

highways to present times. Additionally, I gathered insights into the local experiences of 

floodwater rise in their respective areas. 

 

b) Road Networks, Nodes & Land Marks Mapping: 

1. This study was done to understand the road networks and the important nodes around 

the 1km radius of the site. 

 

2. Proper study and understanding of road networks were done through the study of maps, 

frequent site visits and traversing around the site through walks and vehicle rides. 

 

3. Important landmarks and distinctive features for the 1km radius of the site was studied to 

understand the role it played and its contribution on an urban context. 

 

4. Limitation: Given that the project is newly proposed and there are no existing 

developments near the upcoming bus terminus, conducting a traffic analysis in the 

immediate vicinity of the site is considered superfluous 

 

5. A new separate road is being constructed from the main road to the proposed site. These 

roads are wide enough to facilitate smooth movement of buses at the node intersecting 

the highway. 
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4.2 RATIONALE BEHIND GOVERNMENT SELECTION OF PROPOSED SITE 

 

Easy connection for the buses from the site to North west (Thirivallur and Andhra) and West 

(Karnataka, Hosur, Krishnagiri).  

The Bus terminus lies on the Chennai-Bengaluru national highway and the Chennai-Tiruvallur 

state highway. This busiest highway caters to business and leisure travel between two of the top 

IT hubs in India. The terminus is nearer to the outer ring road at 4.6 km and Poonamallee at 5.7 

km. The project includes metro rail connectivity and township nearer to the Mofussil bus stands, 

allowing for seamless travel to any part of Chennai. 

 

TRANSPORTATION INTEGRATION: Integrating Kuthambakkam Bus Terminus with a satellite 

township's transportation network can enhance connectivity and accessibility for residents. This 

integration might involve establishing feeder bus services, shuttle services, or dedicated pathways 

connecting the bus terminus to key destinations within the township. 

ECONOMIC DEVELOPMENT: The relationship between Kuthambakkam Bus Terminus and a 

satellite township can contribute to economic development by facilitating access to employment 

opportunities, commercial activities, and amenities. Strategic planning and development 

initiatives can leverage the presence of the bus terminus to stimulate local economic growth and 

attract investments to the township. 

COMMUNITY ENGAGEMENT: Engaging residents and stakeholders in the planning process is 

crucial for fostering a sense of ownership and promoting inclusivity. Conducting community 

consultations, stakeholder meetings, and participatory work- shops can help gather input, identify 

priorities, and address concerns related to the relationship between Kuthambakkam Bus 

Terminus and the satellite township. 

FUTURE DEVELOPMENT: The project is situated between the fourth- coming Parandur airport, 

located 47 kilometers away, and Central Chennai, which is 27 kilometers away. 

 

 

 

 

 

 

 

 

Figure 4.1 Connectivity between Proposed Bus 
Terminus Site and District Links 

Figure 4.2 Connectivity between Proposed Bus 
Terminus Site and Parandur airport.   
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Figure 4.3 Development Timeline: From Inception to Implementation  

Figure 4.4 Landmark map 
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Figure 4.5 Visual Characters roads and focal point 

Figure 4.6 Economic Infrastructure 
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4.3 LAND-USE MAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

o Manufacturing Industries- Generate more opportunities of employement which 

leads to Housing demands. Industries triggers to develop the Insitutional and 

Intense of commercials Which also leads to Demand for Affordable Schools. 

 

o Retail Shops- Provide basic essential services which create more revenue But 

proximity is too long. 

Figure 4.7 Social Infrastructure 

Figure 4.8 Landuse map (1km -radius) 
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4.4 NODES, ROADS, & LANDMARK MAPPING 

 

 

 

4.5 SWOT ANALYSIS: 

 

STRENGTH: 

o Site is located with in the walkable distance, this facilitating the use for public 

transportation from the residential zone. 

o Presence of industrial zone allows the footfall inside the site. 

WEAKNESS: 

o Site is far from the primary road which will be a challenge to design for NMT. 

OPPORTUNITIES: 

o Opportunity to desig TOD along the wetlands present. 

o Increase in footfall leads to growth of Satelite city. 

o Potetial to become the icon of the city. 

THREATS 

o There might be the Traffic issue, since it has only one primary road. 

 

 

 

Figure 4.9 Road network (1km -radius) 
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4.6 CLIMATE ANALYSIS: 

 

4.7 VIEWS AND VISTAS 

 

Figure 4.10 Climate Graph 

Figure 4.11 Views of access road to Satellite town 30M wide road 
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4.8 INFERENCE AND KEY POINTS 

a) Landuse Mapping  

o The site contains numerous wetlands that must be conserved to ensure proper water 

drainage. 

o The channel near the wetlands should be preserved, as it serves as the main drainage 

pathway, connecting Nemam Tank to Chembarabakkam. 

o Currently, the locality lacks green spaces or recreational areas available for public use. 

o A survey of local residents indicated a strong desire for green spaces where they could 

take their children and spend time in the evenings and on weekends. 

o Providing skybridge connectivity to the metro and the surrounding neighborhood 

community introduces diverse land use and enhances Tod. 

 

Figure 4.12 Views from the neighborhood 
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b) Road Networks, Nodes, &Landmarks Mapping : 

o Creating a bridge with pedestrian and cycling connectivity from the metro station to the 

bus terminus significantly enhances the imageability of the location. This bridge not only 

provides a direct and safe route for commuters but also transforms the area into a more 

cohesive and accessible transit hub. 

o Proper roads have been laid by the government from the bus terminus to the main NH48. 

o The traffic patterns and behavior of the main terminus road can be interpreted once the 

terminus is operational. 

 

 

C) Wetlands and Contour  Mapping : 

The wetlands, granary, and surrounding ecosystem should be mapped and compared with 

the DEM to develop a proposal that follows a sustainable approach, minimizing ground 

intervention. 

 

Area Program: 

 

S.no Area Programme Unit area (sq.m) Unit No. Area (sq.m) Total Area (sq.m) TOTAL

1 Parking for Busses 100 10,182

2 waiting lounge 3 100 300

3 Bay Toilets 172 2 344

4 Retail 28 8 224

5 Kiosk 9 6 1500

6 Ticket counter 11.5 6 69

7 Cloak Room 41.3 41.3

8 CMDA office 36 36

9 Hospital 35 35

10 Staff room 26 26

11 Staff toilet 46 46

12 Terminus toilet 104 2 390

1 Food counter 5.5 3 16.5

2 Restauants 200 2 400

3 Terminus toilet 80 2 208

4 Food court (stalls) 23 12.25 281

5 Kitchen 221

6 Entertainment Room 50 1

7 Mezzanine Dining 1000

8 Entry Securiy Check 25 2 50

9 Transit heaven - lounge 465

1 Staircase 47 10 470

2 Workshop 1155 1 1155

3 AHU 66 3 140

4 STP 1219 1 1219

5 Substation 1088 1 1088

6 BusWash 22

7 Fuel 872 872

8 Pump room with UG sump 22

1 Mens Dormitory 111

2 Mens Sleeping Pod 277

3 Womens sleeping pod 60

4 Womens Dormitory 173

5 Small sleeping pod 113

6 Toilet and bath 450 2 900

1 2wheeler (1740) 12,936

2 4wheeler (240) 12936

1 Roof Garden 2000

2 Sponge Deck 1100

4988

2641.5

11,845

38,235

MULTI LEVEL PARKING

25,872

3100

OTHER SPACE

SERVICES

HOTELS AND DORMITORY

Ground floor

First Floor

1634

Figure 4.13 Area Program 
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CHAPTER 5  

DESIGN PROPOSAL 

The primary strength of the design is rooted in the comprehensive planning of the urban area 

within a 1km radius of the transit hub. The design's main objective is to meet the needs of various 

commuters while fostering neighborhood development. A thorough study of the site, detailed in 

Chapter 4's Urban Site Analysis, provides a solid foundation for identifying the design 

requirements and necessities. 

The Concept 

The idea is to elevate a bus terminus without causing harm to existing wetlands and incorporating 

green spaces into the design. This approach not only addresses the need for efficient 

transportation infrastructure but also prioritizes environmental conservation and urban greenery. 

 

   

Figure 5.1 Physical contour model to understand slope.     Figure 5.2 Conceptual sketch.  

       
 
 
 
 
 
 
 
 

Figure 5.3 First floor conceptual sketch  Figure 5.4 Ground floor conceptual sketch  
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                                            Figure 5.5 Zoning and Circulation 

The Design Approach 

o The design integrates amenities into the first floor, maximizing views of the wetlands and 

bus fingers from   the   balconies. 

o  Open, flexible spaces accommodate various activities and events, enhancing the 

terminus's functionality and creating an engaging experience for commuters and visitors. 

o   Clear visual pathways for passengers upon entering the terminus are crucial for 

improving their experience and facilitating decision-making. 

o To design the waiting lounges, bus fingers, and retail stores on the ground floor of the 

terminus is essential for ensuring efficient passenger flow and providing convenient 

access to transportation services and amenities. 

 

Circulation  

o The main idea is to connect all commuters, including those using MTC buses, taxis, cars, 

two-wheelers, pedestrians, and cyclists, to the first floor. 

o The first floor serves as a hotspot in the design, providing a central hub for various 

activities and services. 

o The ground floor functions as a transition space for commuting, featuring waiting lounges 

and facilitating the movement of passengers. 
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Plate 5.1 Site Plan 
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Plate 5.2 First Floor Plan 
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Plate 5.3 Ground Floor Plan 
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Figure 5.6 Mezzanine Floor Plan 

Plate 5.4 Second and Terrace Floor Plan 
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Plate 5.5 Nexus Link Bridge 
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Figure 5.11 Details 

Figure 5.12 Second and Terrace Floor Plan 



35 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 5.6 Elevation and Renders 
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