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ABSTRACT 

There has been a rise in homeless people in Chennai for the past years and they are in this 

situation due to various reasons one of which is the affordability of the houses (higher rent 

aspects) so they prefer to be living on the streets to survive . To eradicate this issue there 

are few ways such as providing them compact (mico-living/co-living) spaces,a long term job 

solutions and other basic requirement which is currently not provided to them.This study 

aims to To design an eco-village for the homeless community in mahabalipuram, Chennai. 

Eco-village by the term is understood to be a community based living which creates minimal 

impact towards the environment and to provide a hollistic approach. The location 

(Mahabalipuram) is selected through the result of the homeless survey conducted in the 

location. As the design requires a revenue generation, tourist accomodations and other 

revenue generating spaces are provided in the eco-village. This study mainly concentrates 

on four important building typology in the eco-village. 
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CHAPTER 1 
INTRODUCTION 

   
  
1.1 INTRODUCTION  
In today’s time, the main challenge is to address is the climate change caused by 
environmental pollution (air, water, land and noise) which are very crucial and we need 
strategies to reduce them, the negative impact towards the environment is caused by the 
human interventions. This has also contributed towards worsening the health of the people, 
as per world health organization report, it is estimated that there are 7 million people are 
killed worldwide every year due to air pollution and due to the raising issues related to this, 
people have started to create sustainable community development which intends towards 
reducing the negative impact towards the nature and these types of communities are called 
eco villages. 
Eco-village is an integrated community development which are created either by like-
minded people or formed by any organization or an individual who are interested to provide 
a sustainable community. 

 
Fig 1.1.1: Justification of the need for eco-village 

 
1.2 AIM 
To design an eco-village for the homeless community in mahabalipuram, Chennai. 
 
1.3 RESEARCH QUESTIONS 

1. Which rating system would be appropriate and beneficial to be followed for the eco 
village? 

2. What are all the long term sustainable solutions developed in this community? 
3. What are the different revenue generating aspects created in the eco-village? 
 

1.4 OBJECTIVE 
1. To design an eco-village in such a way that the ecological footprint is reduced as 

much as possible. 

2. To incorporate co-living/co-housing strategies in the space planning for the focused 

user groups. 

3. To involve essential energy alternatives and passive strategies to the eco-village by 

understanding the site and the requirement. 

4. To provide a divergent user experience for the people.  

 

1.5 NEED FOR THE STUDY 
As there is an increase in the social, cultural and economic crisis in many areas in the 

world, it’s only fitting that there has to be some changes in the lifestyle. In India, Delhi is 
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responsible for being the first highest carbon dioxide emitting cities and Chennai lies in the 

fourth as per a research by energy and wetland research group. So, eco-villages can be 

perceived as a more positive movement towards the sustainable future. Affording a home 

has become a crisis for most of the people, due to reasons like increasing population high 

rent, high land cost & land crunch in most of the location and other related issues. The most 

affected people are the lower income and the homeless communities. They need a 

community where they are provided with any form of affordable spaces along with the job 

opportunities which would be a long term solution & uplift the quality of their living. These 

types of communities are also very essential in the future to conserve the environment. By 

understanding the concept of sustainable communities like eco-villages and the 

opportunities offered in them, their need can be satisfied. 

 

1.6 SCOPE AND LIMITATIONS OF THE STUDY 
 

Table 1.6.1: Previous study, research, formulation and designing of the thesis 
 

 
The limitations of the study are as follows, 

1. The eco-village is exclusively designed for the primary (Homeless) and secondary 
user (tourists) groups. 

2. The entire site selected will not be built, as per the requirement only part of it will be 
built. 

3. The eco-village will not be a net zero/positive energy community but will follow a 
green rating in terms of energy conservation. 
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CHAPTER 2 

DESIGN APPROACH - METHODOLOGY 

 

2.1 METHODOLOGY OF THE THESIS 
 

 
Fig 2.1.1: Design approach - Methodology  

 

Through detailed site analysis, macro & micro climate analysis, case study take away and 
user group survey analysis, detailed space & area requirement with built vs. open area 
(Stage 1) followed by the zoning of spaces of the site in a macro level which is done 
through the assessment of micro and macro climate analysis of the area. Concept 
ideologies are also incorporated in this stage (Stage 2). Zoning of spaces are also done 
using utilization of site features into the design, Public, semi-public and private segregation, 
Connecting homeless and tourists through the activities involvement and assessment of 
design limitations. After identifying the best suited zoning which is done through the space 
adjacency matrix program followed by the micro level strategic zoning (Stage 3) which is 
done through form & block evolution by various iterations and form analysis, Individual 
space planning, Incorporation of rating systems requirements and passive strategies 
inclusion. Stage 4 involves quantification of the provided spaces and facilities through 
simulation, calculation and rating feasibility study. In stage 5, addressing the pillars of 
sustainability through the percentage of the social, cultural, ecological and economical 
parameter involved is found through self-evaluated questionnaires. 
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CHAPTER 3 

BACKGROUND STUDY 

 
3.1. INTRODUCTION 

 
3.1.1 Definition of eco-village :  

An eco-village is an integrated community living space, setting up a goal towards 
becoming more socially, economically and environmentally sustainable. Mainly seeking 
way to reduce the negative impact towards the environment by restoring & regenerating 
resources, through building design and through people’s life style choices, In terms of 
finding alternative for electrical energy, water usage & food production, transportation, 
waste treatment systems and incomes such as shared local community bank facilities. 
 

3.1.2 Need for an eco-village :  
1. To improve the quality of the people. 
2. To reduce the resource depletion. 
3. To provide more connection between the people and the environment. 
4. To reduce the carbon emission and urban heat island. 
5. To understand the value of the community by living in a shared space. 

 
3.1.3 Attributes of an eco-village :  

1. Community preference  
2. Participation of the citizens 
3. Working with their own resources and embracing the shared values  
4. Educational facilities and training facilities  

 
3.2 HISTORY 

 
Fig 3.2.1: Timeline representing the emergence of eco-villages over the world  

 
3.3 PRINCIPLES OF AN ECO-VILLAGE 

The principles of eco-village are, 
1. Achieving a sustainable lifestyle.  
2. Proper management of the resources. 
3. Proper water, waste management and efficient agricultural practice.  
4. Preserving the environment. 
5. Importance towards health and well-being. 
6. Social, cultural and economic development. 
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3.4 CHARACTERSTICS OF AN ECO-VILLAGE 
The characteristics of an eco-village are, 
1. Permaculture design: There are certain set of principles involved in creating a 
permaculture design there, maximum maintenance and minimum waste of water, 
providing diverse features, Multifunctional aspects, No harm towards the environment 
and self-sufficient community. 
2. Construction of buildings using local and natural materials. 
3. Off-grid power supply production. 
4. Providing alternative technology and using renewable energy. 
5. Sustainable agricultural practices and food production. 
6. Projects associated with earth-restoration. 
7. Providing service to specific those who are in need: Identifying the foremost important 
user group who would be benefited by this initiation. 
8. Usage of local currency. 
9. Cottage industries in site. 
10. Community participatory deciding process. 
11. Proper management in terms of conflict resolution. 
12. Providing connection between the community members and skill developments. 

 
3.5 ECO-VILLAGE AS A SUATAINABLE COMMUNITY 
Ecology: 

1. Sustainable agriculture: Growing seeds and food production. 
2. Better water management. 
3. Renewable energy production and alternative energy transportation. 
4. Green building techniques and innovative ideas. 
5. Energy from waste generated. 

Social: 
1. Nurture variety and concord for thriving communities.  
2. Develop fair, powerful and accountable institutions.  
3. Practice struggle facilitation, communiqué and peace constructing skills.  
4. Empower collaborative management and participatory selection making.  
5. Ensure identical and lifetime get right of entry to education for sustainability.  
6. Promote health, recovery and wellbeing for all. 

Economy: 
1. Reconstruct the principles of wealth, paintings and development Commit to 

accountable production, consumption and trade.  
2. Cultivate social entrepreneurship for local regeneration.  
3. Increase monetary justice through sharing and collaboration. 
4. Ensure equitable get entry to land and resources.  
5. Use banks and currencies that strengthen communities.  
6. Biodiversity and repair ecosystems. 

 
Culture: 

1. Clarify imaginative and prescient and better purpose. 
2. Nurture mindfulness and self-reflection.  
3. Enrich existence with artwork and celebration.  
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4. Honor indigenous awareness and welcome fine innovation.  
5. Engage actively to shield groups and nature. 
6. Reconnect to nature and embody low-impact lifestyles. 

 
3.6 FUNDING ASPECTS OF THE ECO-VILLAGE 

These are the steps which should be followed in ordered to run a successful eco-
village 

 
Fig 3.6.1: Steps regarding the cash flow generation  

 
 

 
 

  
 

 
  

 
 

 
     
 
      

 
 

 
 
 

 
 

 
 
 
 
 

Fig 3.6.2: Details regarding the project’s cost and revenue generation model 

PROJECT COST 

Land cost Infrastructure 

development cost 

Approval Initial operational 

cost 

Land taken 

on lease from 

the tourism 

development 

board 

Project fund (development cost) 
Either one can be chosen  

HUDCO (Housing & urban 

development corporation) 

JICA (Japan international 

corporation agency)  

Tourism development 
board 

Development partnership 
(Auroville) 

Community operation 

structure & revenue model 

Culture & traditional 

enhancement 

Handmade artifacts, 

sculptures 

Agriculture development 

Tourist accommodations 

Restaurants (traditional 

food) 
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3.7 CHALLENGES IN AN ECOVILLAGE AND SOLUTIONS 
 

Table 3.7.1: Challenges in an eco-village and their possible solution 
 

S.No 
CHALLENGES IN AN ECO-

VILLAGE 
POSSIBLE SOLUTION 

01. Economically dependent on the 

surrounding organizations. 

A strong vision relating to the funding 

aspect needs to be laid down for long 

term solution. 

02. Type of people – Generally, 

people choose to live there and 

they can leave at any point of time 

& depending upon the user the 

some sacrifices would be made. 

Choosing the type of users who will be 

staying there is very crucial, basic 

contract needs to be laid down with 

which the community can thrive better. 

03. Decision making would be 

disturbed as there is variety of 

user group involved. 

A proper governance and sub monitoring 

people should be assigned right from the 

beginning. 

04. Balance between the personal 

and communities as most of the 

spaces will be shared – religious 

conflict for example 

The aim of the community should be 

based on peace and harmony between 

the individuals and there shouldn’t be 

any barriers to differentiate each 

individual. 

05. Experimental eco-villages may 

lead to failure at times. 

Needs a proper organizational support & 

risk assessment strategies needs to be 

done. 
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CHAPTER 4 
LITERATURE STUDY 

 
4.1 LOCATION DETAILS 

 

 
Fig 4.1.1: Mahabalipuram tourist’s potential, census and literacy data 

 
4.2 POTENTIAL SITE IDENTIFICATION  
 

 
Fig 4.2.1: Site Identification and Selection 

4.3 COASTAL REGULATION ZONE  
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Fig 4.3.1: Coastal regulation zone map 

 

The site area is not affected by the CRZ zone and is free of restrictions and the 
developments can be proceeded. 
 

4.4 CODES AND STANDARDS TO BE FOLLOWED 
 

Table 4.4.1: Codes and standards to be followed 
 

S.No 
CODES & 

STANDARDS 
PARAMETERS TO BE FOLLOWED 

01. TNCDR 
(Tamilnadu 
Combined 
Development 
Rules - 2019) 

Development regulations, Minimum road width, FSI set back 
regulations, Corridor & verandah widths, Provisions for disabled, 
Solar panel guidelines, Wind energy guidelines, Transformer  
room guidelines, Mezzanine floor guidelines, Parapet, Lighting & 
ventilation, Stairway requirements, Septic tanks, Grey water 
reuse, Storm water drainage, Water conservation, Tree 
preservation, Parking requirement, Stall sizes, Drive way & aisle 
widths, Sanitation requirements, Protection from Cyclonic wind 
damage , flooding or tsunami guidelines, High rise restrictions are 
referred. 

02. CRZ 
Regulations  

Through government website regulations, crz maps are referred. 

03.  NBC Building services, Lighting & ventilation requirements are referred  

04. ECBC Eco 
niwas 
Samhita  

Complete code provisions are referred, WFR, VLT, Thermal 
transmittance of roof, RETV for building envelope, thermal 
transmittance of building envelope. 
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06. SP41 Required & relevant code provisions are referred. 

07. Passive 
strategies 

Through relevant research papers or case studies,  

08. Architectural 
standards 

Time saver standards for planning requirements are referred. 

 
4.5 RATING SYSTEM ANALYSIS 

 
Table 4.5.1: Research paper : Indian green rating system 

 

AUTHOR AIM METHODOLOGY 

Himanshu 
Agarwal, Hari 
Kumar Singh, 
Sanjay 
Vashishtha 

Three primary rating systems 
prevailing in India are selected 
and analyzed with the aim of 
providing insights into the 
current situations; highlighting 
the strengths, weaknesses, 
successes, and failures; and 
making recommendations for 
future improvements.  

The major focus is given upon LEED, 
IGBC and GRIHA in Indian Context. 
Maximum and Mandatory Points of 
each theme has been calculated. 
Along with this a case study has been 
taken to make a comparative 
analysis.  

 
Table 4.5.2: Comparative table of the three rating categories 

 

COMPARATIVE ASPECTS OF ALL THE 3 CATEGORIES RECOMMENDATIONS 

LEED IGBC GRIHA -Emergency Services and 
Code Compliance 
-Smooth Communication 
system for efficient 
running of the building 
facilities 
-Electronic Key & Access 
Service 
-Space Information           
-Management System 
-Waste Heat Recovery 
-Growing of plants within 
the building premises to 
maintain indoor air quality 

-USGBC is more 
descriptive and 
also focuses on 
refrigerant 
management and 
emission 
reduction. 
-USGBC uses 
slightly more 
descriptive 
approach and 
projects are 
internationally 
recognized. 

-IGBC system 
covers additional 
domains like local 
building 
regulations and 
basic facilities for 
construction 
workforce.  
-IGBC considers 
ozone depletion 
substances as a 
mandatory 
requirement. 
-IGBC also signify 
importance of 
commissioning 

-It shows site 
selection is a 
critical criteria and 
need to verify 
through maximum 
aspects as 
prescribed in 
IGBC rating 
system. 
-GRIHA denies 
ozone depletion 
contribution in 
system. 
-GRIHA considers 
general 
requirements; this 
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plan for building 
equipment and 
systems which will 
further assist in 
improving energy 
monitoring.  
-IGBC criteria is 
distributed in 
specific 
requirements. 
-IGBC  uses 
slightly more 
descriptive 
approach and 
projects are 
internationally 
recognized. 

major head of 
rating system is to 
be evaluated 
under post 
occupancy stage. 
-GRIHA provides 
extra Floor Area 
Ratio (FAR) for 
their projects 
achieving 4-Stars 
or above ratings. 

CONCLUSION: 3 rating studied under thematic approach, though all intend to achieve 
sustainability, they all differ in their approach.  
INFERENCE: By considering the comparative analysis and other considerations, GRIHA 
LD & IGBC Township can be considered; GRIHA LD has min. social aspects & requires 
more quantification, so IGBC Township is selected. 
 

4.6 SITE ANALYSIS  
 

Table 4.6.1: SWOT Analysis of the site 
 

STRENGTH WEAKNESS OPPURTUNITY THREAT 

- Site located in 
the tourism 
developments 
attracts lot of 
tourists. 
- Located on the 
high way so it’s 
easily accessible. 
- Located amidst 
the low & mid-rise 
settlements to be 
away from the 
urban area. 

 

- The site is 
accessible only 
from one side of 
the plot. 
- There are no 
existing trees at 
present in the site. 

 

- Existing views which 
can be provided to the 
buildings created. 
- Very mild contour 
which can be shaped 
according to the design. 
- Future expansion is 
possible on either sides. 
- Many programs & 
volunteering aspects 
are expected due to the 
exposure towards 
foreigners. 

 

- As the site is located 
in the highway, 
possibilities of noise 
pollution. 
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Fig 4.6.1: Site proximity from the shore temple 

 

 
Fig 4.6.2: Site Proximity details 

BASIC AMENITIES: 800M radius 

1. ATM 

2. Clinic 

3. Pharmacy 

4. Parks with walking tracks 

5. Internet café (450 m) 

6. Grocery store : Jaya stores 

7. Restaurant : A2B (800m) 

8. Hardware store : Annai (500m) 
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9. Coffee shop: Café coffee day (600m) 

10. Spa/Beauty salon: F5 salon (800m) 

BASIC AMENITIES: 2Km radius 

1. Police station : E1 Station (1.4Km) 

2. School : St. Mary’s CBSE (1.2 Km) 

3. Bank : Kanchipuram Cooperative bank (1.7 km) 

4. Government post office (1.6 Km) 

  
Fig 4.6.3: Traffic Pattern analysis 

1     2     3     4 
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Fig 4.6.4: Traffic Pattern analysis graph 

INFERENCE 

• Overall, the traffic is very minimum in this area and the critical timing is found to be 

10 – 11am & 5 – 6pm as the visitors arrive the area during this period of time. 

• Fridays and Sundays during 5 – 6 pm seems to have mild traffic towards the junction 

and one entry & exit is enough to control the movement. 

 
Fig 4.6.5: Contour section 
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Fig 4.6.6: Contour in plan 

 

4.7 LIVE CASE STUDY 
 

4.7.1 LIVE CASE STUDY – Kanchi eco-village, Kanchipuram 
Location: Kanchipuram, 87Km from Chennai 
Type: Indigenous; Climate: warm & humid  
Area: 18 Acres  
Open vs. built – 75% open 
Started by: 2010 
Status: Under development  
Current development: 3 Types of cottages. 
 
 
 

 
 

 
 
 
 
 
 
 

Fig 4.7.1.1: Temperature and humidity of Kanchipuram 
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SITE DEVELOPMENTS & OBSERVATION AT PRESENT  

• CSEB compound wall completed for 18 Acre boundary 

• Placement of trees, 3 cottages are completed , 1 cottage is under construction 

• Through the discussion with the owner was able to understand the goals and 

intentions for the future. 

  
Fig 4.7.1.2: Live case study checklist 

 
Fig 4.7.1.3: Site plan of Kanchi eco-village 
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TAKE AWAYS FROM THE CASE STUDY 

• More % of open than built. 

• Individual plots allotted for the development. (300 Sqm/plot approx.) 

• Community spaces incorporated in the middle for the closer proximity to both the 

developments. 

• Poultry and goshala located near the club house. 

• Sites low level has been created as a pond for for the irrigation purpose. 

• Size of the organic farms for approximately 400 residents 

 
Fig 4.7.1.4: Cottage plan of Kanchi eco-village 

 
Fig 4.7.1.5: Solar insolation analysis of the cottage 
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Fig 4.7.1.6: Wall material comparison 

 
Fig 4.7.1.7: Lighting analysis of the cottage 
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Fig 4.7.1.8: View of the kanchi eco-village 

 

4.8 LITERATURE CASE STUDY 
Type: Indigenous 
Area: 4 Acres (Medley) 
Started by: 2021 
Status: Under development 
Development: Townhouse, apartments, villaments & walk-up homes. 
Malhar – Medley is selected for the study as it is very recently designed  
Climate: Moderate  
 
 

 
 

 

 
 
 
 
 
 
 
 
 

Fig 4.8.1: Climate of Bangalore 
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Fig 4.8.2: Site plan of Malhar eco-village 

KEY FEATURES: 
• Use of topography 
• Homes, parks and open spaces are placed in a different level to provide a richer 

spatial experience. 
• Homes are places in clusters around the parks with meandering streets connecting 

the entire neighborhood. 
• They have individual and also community bonding activities. 
• Access to kengeri metro. 
• Each building in medley faces the own cluster park, the parks turn into the looping 

streets that connects the neighborhood. 
• Vehicular free streets  
• 2 level underground parking near the entry and people access through elevators. 
• Trees are for social interactions. 

 
Table 4.8.1: Home types, floors and units 
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4.9 COMPARITIVE ANALYSIS OF THE CASE STUDIES 
Table 4.9.1: Comparative analysis of all the case studies 
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Fig 4.9.1: Scale of the proposed eco-village 
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Table 4.9.2: Takeaways from the case studies for the proposal 
 

 
 

Table 4.9.3: Arrival of spaces through survey analysis 
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Fig 4.9.2: Passive strategies 

 
4.10 MACRO AND MICRO CLIMATE ANALYSIS 
 

 
Fig 4.10.1: Temperature of Chennai 
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Fig 4.10.2: Humidex value 

In higher humid areas, wind provides comfort. 
Normally, the wind speed is higher than required but it will wary towards the micro climate. 
Humidity index: Designed to calculate how or humid weather feels to average person. 

 
Fig 4.10.3: Uncomfortable hours of temperature and humidity 

Comfortable hours Dry bulb temperature – 32% (8pm to 8pm)Oct to march 
Humidity – 16% (10am to 4pm) Jan, March and from April to September. Discomfort during 
the day. 

Table 4.10.1: Comprehensive table of temperature, humidity and wind speed 
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Fig 4.10.4: Nicol Graph 

MICRO CLIMATE ANALYSIS 
Table 4.10.2: Micro climate analysis of Solstice & Equinox 
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Fig 4.10.5: Site after the addition of the temperature, humidity and wind layers 
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4.11.  SITE ZONING 

ESSENTIAL STRATEGIES REQUIRED AT SITE LEVEL 
 
Orientation: Longer axis towards north and south  
Shading: Through native shading trees and solar shading devices. 
Ventilation: Opening towards the prevailing wind direction. Providing cross ventilation. 
Other strategies: Roofs with high SRI, reduction in paved pathways, Compact structures to 
reduce the exposed surface areas. Use of earth construction materials to reduce the 
embodied energy and the carbon emission. The lowest point on the site is made into a 
water harvesting pond which will be used by the community. 
Humidity control: Efficient use of prevailing wind in the site.  
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Fig 4.11.1: Site zoning, option - 1 
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Fig 4.11.2: Site zoning, option – 2 

 
Table 4.11.1: Justification of Zoning 1 & 2 
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ACTIVITY MAPPING: UG – 1 : Homeless circulation; UG – 2 : Tourists visitors who stay 
;UG– 3 : Visitors who just spend the day; Typical day user activity is marked ; (UG-User 
Group) 

Table 4.11.2: Activity mapping 
 

 
WHY A COMMON HOUSE THOUGH THERE ARE MULTIPLE SPACES OF 
INTERACTION IN THE ECO-VILLAGE? 
Others: Created mainly for revenue & skill developments 
Common house:  Mainly for spiritual (Meditation hall) , festivities, volunteering  and 
gathering between the homeless & tourists. 
 

4.12. DETAILED MATERIAL ANALYSIS 
TO ADDRESS THE ENVIRONMENTAL SUSTAINABILITY :  

In ordered to answer the proposed SDG’s and to follow the ecological aspects,  
1. We promote local and regional food security by growing our own food and seeds. 
2. We grow and/or obtain our food in ways that regenerate soils and ecosystems. 
3. All our wastewater is safely reused or treated in ways that benefit the local 

ecosystem  
4. We harvest and use water sustainably  
5. All our energy comes from renewable sources 
6. We choose modes of transport that minimize the use of fossil fuels  
7. We cultivate and spread green building skills and methods 
8. We build or retrofit using low impact, natural, locally appropriate and 

renewable materials . 
9. All our waste is treated as a resource through reusing, recycling, refurbishing or 

composting  
10. We eliminate waste by paying attention to the types and amounts of goods and 

materials we consume  
11. We increase the diversity and varieties of species and habitats in our territory  
12. We engage actively in ecosystem regeneration 

TO BUILD USING :  
To build with materials that are unprocessed and of the earth, having zero or very low 
embodied energy. 
Example : Wood, earth, straw , stone etc… 
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• Modern construction has evolved into a complicated process including highly 
processed materials and fittings from a vast global economy. 

• Reclaiming power at a local level and valuing what our local settings have to 
offer urges us to employ natural materials found in our surroundings. 

• Built to reflect the local terrain and traditions, such structures often blend in with 
their surroundings and feel like they belong there. 

• Natural insulating materials are less efficient than synthetic produced insulation, 
thus natural builders should compensate by thickening walls, floors, and roofs. 

• Reducing the energy use is an Crucial for any building.  
 

 
 

Fig 4.12.1: 6 Different earth materials 
 

Table 4.12.1: Research paper – Earth material analysis 
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Table 4.12.2: Comparison between CSEB blocks and Rammed earth blocks 
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SOIL REQUIREMENT : Only the deeper soil is used for blocks and not the top soil. A good 
soil  for CSEB is more sandy than clayey, It has these proportions. 

  
Fig 4.12.2: CSEB block material composition and different sizes 
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Fig 4.12.3: CSEB Wall composition for different building 

 
FOUNDATION: ISSUES RELATED TO THE FOUNDATION WHILE USING CSEB 
BLOCKS: The two main issues related to the foundation are the structural issues and 
problems related to the humidity. 
THE FOUNDATION WHICH WILL BE FOLLOWED:  
Isolated footing with RCC (1.8m Approx.) until the plinth of the building which will be 
0.45 m (Ground level beam tie & plinth level beam tie) and this would be sufficient 
structurally for the building to withstand without columns as the buildings are all going to 
be in the maximum height of 7m height (G+1). 

 
Fig 4.12.4: Foundation detail 
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Table 4.12.3: Window detail 

 
ROOF : Cool roofs: Roof coating, colors, textures, finishes such as china mosaic tiles. 

• Cool roofs are not to be seen as an alternative to the thermal transmittance 
requirement of the roof (Uroof). 

• It’s better to have high SRI value, (Both solar reflectance & emittance in single 
value, A standard white surface of reflectance 0.8 & emitance 0.9). 

• IGBC Green Homes requires a minimum SRI value of 78 for roof slopes with 
gradient ≤1:6 and 29 for steeper roof. 

• According to ECBC 2017 cool roof requirement, roofs with slopes less than 20 
degrees. Shall have an initial solar reflectance of at least 0.6 and an initial 
emittance of 0.9. 

• Thickness : 300 mm 

 
Fig 4.12.5: Conventional roof composition 
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Table 4.12.4: Research paper: Passive cooling roof study 
 

 

 
Fig 4.12.6: Filler slab details 
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Table 4.12.5: Transmittance of roof - 1 

 
 

INFERENCE : The RCC roof with PUF insulation is replaced by the filler material 
(Earthen pots) and there is a 22.4% reduction from the previous roof, This u roof 
transmittance value (0.38 W/m².K) is sufficient for complying with the ECBC Samhita 
for (homeless and tourists accommodation spaces), In ordered to achieve the u value of 
ECBC, additional insulation has to be added and instead of using synthetic insulation, 
Saw dust is used, which makes further 13.1% reduction in u value and the estimated 
time lag is 10.57 Hours. 

Table 4.12.6: Transmittance of roof – 2 

 
 

Table 4.12.7: Research paper: Sloped roof study  
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INFERENCE : As per the ECBC Compliance, the roof should be 0.33W/m².K u value 
and just with the cavity the u value was not able to be achieved and a extra layer of 
insulation and by increasing the size of the roof from 0.15m to 0.3m , the sloped roof is 
able to achieve the roof compliance from the ECBC code. 
 

 
Fig 4.12.7: Roof composition details 

FLOORING:  
Flooring material used for the buildings (Homeless, Tourist, Common house and the 
children dormitory): 

  
Laying of red oxide flooring: (1:3) of oxide to cement for darker shade & increasing the 
grey cement ratio will provide lighter shade.  
APPLICATION: 7 days to be completed 

 
If skilled labor not procured, Red oxide tiles (with various colors) can be laid easily. 
COST : Cheaper than many options, 80 to 90 ₹/ Sq. ft. View of studio unit of the tourist 
accommodation 

 
Fig 4.12.8: Flooring details in tourists 
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STAIRCASE: CSEB blocks and stone treads placed above. Image showing the  
Staircase of the private Unit in the tourist’s accommodation. 

 
Fig 4.12.9: Staircase, railing and baluster details 

 
View showing the first floor railing of tourist accommodation. 
RAILING: Concrete baluster painted brown. 
 

 
 

Fig 4.12.10: Stone column and Sloped roof details 
 

Concrete sloped roof with clay tile on top with an air gap in between. 
 
To reduce the overall carbon footprint, 100% of the materials were sourced from 50Km 
radius from the site. This reduces the fuel usage, cost and pollution. 
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Fig 4.12.11: Stone column and Sloped roof details 

 
Table 4.12.8: Material sourcing table 
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Table 4.12.9: Area statement 
 

 
 

4.13. DESIGN IDEOLOGIES & SPACE PLANNING 

 
 

Fig 4.13.1: Design Concept 
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PLANNING IDEOLOGIES FOR FAMILY CO-LIVING: Homeless Accommodations 
 
CONCEPT: Co-Living         
REQUIRED: Compact units: Studio, 2 and 3 bedroom spaces.  
BUILDING LEVEL: G+1 maximum (7m height); WHY: To create spaces more closer to 
ground and provide horizontal spread. 
DESIGN IDEOLOGY: Introvert planning – Concealed with privacy and secluded without 
compromising in the interactive space. 
WHAT TYPE OF SOCIAL INTERACTION SPACES CAN BE PROVIDED FOR THE 
OCCUPANTS: Apart from the revenue generating works they are involved in the eco-
village, their accommodations are the most important aspect of the eco-village, they are 
planned with, 

 
Fig 4.13.2: Ideology behind planning & section 

 
The units are decided and will be designed based on the future expansion of families so 
they are flexible to use. 

• According to the ministry of urban and housing affairs, government of India, the 
occupant load in a residential development is 8 per 100 Sqm. 

In a single floor plate, 8 units to 10 units of different sizes are planned, according to the 
units the occupants capacity are decided; Source : https://mohua.gov.in/ 

 

 
 

Fig 4.13.3: Understanding the mind of the homeless 
 

FORM FACTOR ANALYSIS: Homeless Accommodations 
As heat will enter through the building gradually and reduced surface area (Compact 
buildings) will have less heat entering inside the building, so form factor is very 
important to determine in the early stage itself. Two ways of finding buildings form factor :  

• Heat Gain form factor (HGFF) = Buildings envelope area (EA)/Net floor area (NFA) 
HLFF is generally between 0.5 to 5, the lower the number more compact it is. 
Recommended passive house FF is 3. 

• Surface to volume ratio (SVR) = Building’s envelope area (EA)/Volume (V). The 
recommended passive house SVR is < 0.8 1/m. or is  0.5 1/m in some other source. 

 
 

https://mohua.gov.in/
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Table 4.13.1: 5 Different planning ideologies, Form factor & solar insolation analysis 
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Fig 4.13.4: Spatial planning of ground and first floor plans 

 
Table 4.13.2: Homeless accommodations shadow and solar insolation analysis 
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Table 4.13.3: Homeless accommodations daylight analysis 
 

  
 

Table 4.13.4: ECBC Samhita calculations for homeless accommodations 
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Fig 4.13.5: Exterior views of homeless accommodations 

 

PLANNING IDEOLOGIES: Tourists accommodations 
CONCEPT: Co-housing 
REQUIRED: Compact units (1 & 2 bhk) for the occupant. 
BUILDING LEVEL: G+1 maximum (7m height); WHY: To create spaces more closer to 
ground and provide horizontal spread. 
DESIGN IDEOLOGY: Extrovert planning – Open spatial layout with more flexibility to 
public/private spaces focusing on social gathering. 
WHAT TYPE OF SOCIAL INTERACTION SPACES CAN BE PROVIDED FOR THE 
OCCUPANTS: In spite of many activities offered for the tourists to engage in the eco-
village, the accommodations provided for them is planned with, 

 
Table 4.13.5: 5 Different planning ideologies, Form factor & solar insolation analysis 
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Fig 4.13.6: Tourist accommodation ground floor plan 
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Fig 4.13.7: Tourist accommodation first floor plan 

 
Table 4.13.6: Tourist accommodations shadow and solar insolation analysis 
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Table 4.13.7: Tourist accommodations daylight analysis 
 

 
 

 
 

Fig 4.13.8: Tourist accommodation exterior views 
 

PLANNING IDEOLOGIES: Children dormitory 
Children dormitory are designed since there were quiet few orphan children found during 
the survey analysis done and it would be essential to provide a proper dormitory with a 
study space provided for those children 
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Fig 4.13.9: 3 different form evolution and conceptual planning 

 

 
Fig 4.13.10: Form-3 planning evolution 

 
Additional features: Building oriented 15° to reduce the energy consumption and apart 
from the central common play area, individual private play space accessible from each of 
the activity room. 

 
Fig 4.13.11: Spatial planning of Children dormitory 
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Table 4.13.8: Children dormitory shadow and solar insolation analysis 
 

 
 

Table 4.13.9: Children dormitory daylight analysis 
 

 



55 

 

 
Fig 4.13.12: Exterior view of children dormitory 

 
PLANNING IDEOLOGIES: Common house 
REQUIRED FOR: A space which is provided for the interaction between the homeless and 
the tourists. IMPORTANCE:  As social sustainability being the crucial aspect of the design, 
the common house serves the purpose of interconnection and involvement of the two varied 
occupants. SPACES PROVIDED:  Educational space, meditation space, guest rooms, 
living/gathering space and garden spaces 
FORM: Circular form & concentric planning 
CONCEPT: Circle depicts the totality, wholeness, focus, infinity, unity in architecture. Apart 
from these, circular form also contributes positively towards the energy efficiency due to the 
less exterior wall area exposed to ambient. 
OTHER ADVANTAGES OF THE FORM:  

• A circular building has fewer walls which contribute in the lesser wall materials. 
• Boundary of a circular building is less 
• Optimal exposure to daylight. 

 
Fig 4.13.13: Common house conceptual planning and section 
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Fig 4.13.14: Conceptual view and roof ideas 

 
Fig 4.13.15: Spatial planning of common house and daylight analysis 
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Table 4.13.10: Common house shadow and solar insolation analysis 
 

 
 

 
 

Fig 4.13.16: Exterior view of the common house 
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CHAPTER 5 
VENTILATION, THERMAL AND IGBC TOWNSHIP RATING CALCULATION 
 

5.1. VENTILATION CALCULATION 
Regularly occupied spaces are the bedroom, living rooms in a residential building and the 
no-regularly occupied spaces are the toilets, storage spaces etc... 
Calculations are performed for all the four building as mentioned in the requirement and the 
percentages are recorded, Some of the spaces has opening more than 30% of the floor 
area, In that case as mentioned above, 40% of the outdoor speed will be received in the 
indoor area.  
 

Table 5.1.1: Ventilation calculation of all the four buildings 
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Fig 5.1.1: Daylight analysis in children dorm space after window additions 

 

 
 

Fig 5.1.2: SP41 Ventilation standards 
 

5.2. INDOOR WIND SPEED CALCULATED FOR ALL THE MONTHS 
 

Table 5.2.1: Acceptable wind speed compared to the achieved wind speed 
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Monthly average (temperature, humidity, wind speed and wind direction), from table 1 & 2 the 
acceptable wind speed and wind speed for thermal comfort is compared with the achieved 
indoor speed. (30% & 40% of outdoor speed). 
 
5.3. THERMAL ANALYSIS 
As, all the four buildings are designed with CSEB material, the most important building 
(Homeless accommodation) is selected and from that one critical space is selected and 
simulated in ecotect to find the indoor temperatures. 

 
Fig 5.3.1: Critical space identified to do the thermal analysis and the results tabulated 

 
INFERENCE: From April to September, the achieved indoor value is a bit higher than the 
acceptable range but its adaptable by the rule in ECBC where, ± 2.38°C of indoor temperature. 
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Table 5.3.1: Outdoor average temperature from ecotect thermal analysis result 
 

 
 
 

 
 

Fig 5.3.2: Indoor average temperature of every month on critical day and time 
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Fig 5.3.3: Native tree species identified from kanchipuram district data 

 
5.4. IGBC TOWNSHIP RATING STUDY 

 
Table 5.4.1: IGBC Township rating feasibility report 
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Fig 5.4.1: Rain water run-off calculation 

 
Fig 5.4.2: Daily domestic water demand calculation 
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Table 5.4.2: Energy calculation 
 

 
 

 
Fig 5.4.3: Bio gas plant study 
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Table 5.4.3: IGBC Township rating feasibility report – Innovation and total points 
achieved 

 

 

 
Fig 5.4.4: Cost and payback study 
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Fig 5.4.5: Overall site plan 
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CHAPTER 6 
CONCLUSION: SUSTAINABLE DEVELOPMENT GOALS 

 
6.1. SUSTAINABLE DEVELOPMENT GOALS 

 
Fig 6.1.1: SDG’s – Culture and economy 

INFERENCE: According to the 6 aspects respective to the Culture and Economy, the eco-
village Complies with the created aspects achieving 10 points throughout. 

 
Fig 6.1.2: SDG’s – Ecology and Social 

INFERENCE : According to the 6 aspects respective to social, the eco-village complies with all 
the aspects and respective to ecology, only 40% renewable energy is achieved according to 
IGBC and only few transportation are renewable (Solar & electrical vehicle) and in the 
integrated category average point 9.4, the eco-village complies with all the aspects achieving 10 
points 
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Fig 6.1.3: SDG’s – Result 

 
Table 6.1.1: Tabulated result from the wheel of SDG’s 
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6.2. CONCLUSION 
 

Table 6.2.1: Objective and research questions answered 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



71 

 

REFERENCES  
 

Three authors  
1) Abdul malek abdul rahman, Karam M. Al-Obaidi and Mazran Ismail (2014), ―Passive 

cooling techniques through reflective and radiative roofs in tropical houses in 
southeast Asia : A literature review‖ , Frontiers of Architecture research (2014) 3, pp. 
283 – 297. 

2) Hari Kumar Singh, Himanshu agarwal and Sanjay vashishtha (2017), ―Comparison 
between three most prevailing green building rating systems of India‖ International 
journal of Science, Engineering and Technology, pp. 85 – 93. 

3) Hamed Niroumand, Maslina Jamil and M.F.M Zain (2013), ―Various types of earth 
buildings‖, Procedia, social and behavioral sciences 89 (2013) pp. 226 – 230. 

4) A.Madhumathi, S. Radhakrishnan and R.Shanthi priya, ―Sustainable roofs for warm 
humid climates — A case study in Residential Buildings in Madurai,Tamilnadu, 
India‖, World applied Sciences Journal 32 (6) (2014) pp. 1167 – 1180. 

 
Six authors  

1) Anupam Raj, Pradeep Kini, Pranav Kishore, Raghuprem M, Ramya R. Acharya and 
Stuthi shetty (2020), ― Optimization based feasibility study for filler slabs as a 
response towards the ECBC roof compliance with respect to thermal transmittance 
for five climatic zones of India‖ , Procedia Manufacturing 44 (2020) pp. 213 – 220. 
 
 

Internet article 
1) ―40,000 homeless in Chennai, 90% have no access to shelter, finds study‖, 

https://timesofindia.indiatimes.com/city/chennai/40k-homeless-in-city-90-have-no-
accesstoshelterfindsstudy/articleshow/81197341.cms#:~:text=There%20about%204
0%2C000%20homeless%20in,Communities%20(IRCUDC)%20has%20found.    
Article from February 25, 2021. 

2) ―Around 1,000 people visit mamallapuram on day one of reopening‖, 
https://timesofindia.indiatimes.com/city/chennai/around-1000-people-visit-
mamallapuram-on-day-one-of-reopening/articleshow/79725942.cms  Article from 
December 14, 2020. 

 
 
 
 
 
 
 
 
 
 
 
 
 

https://timesofindia.indiatimes.com/city/chennai/40k-homeless-in-city-90-have-no-access-to-shelter-finds%20study/articleshow/81197341.cms#:~:text=There%20about%2040%2C000%20homeless%20in,Communities%20(IRCUDC)%20has%20found
https://timesofindia.indiatimes.com/city/chennai/40k-homeless-in-city-90-have-no-access-to-shelter-finds%20study/articleshow/81197341.cms#:~:text=There%20about%2040%2C000%20homeless%20in,Communities%20(IRCUDC)%20has%20found
https://timesofindia.indiatimes.com/city/chennai/40k-homeless-in-city-90-have-no-access-to-shelter-finds%20study/articleshow/81197341.cms#:~:text=There%20about%2040%2C000%20homeless%20in,Communities%20(IRCUDC)%20has%20found
https://timesofindia.indiatimes.com/city/chennai/around-1000-people-visit-mamallapuram-on-day-one-of-reopening/articleshow/79725942.cms
https://timesofindia.indiatimes.com/city/chennai/around-1000-people-visit-mamallapuram-on-day-one-of-reopening/articleshow/79725942.cms


72 

 

APPENDICES 
 

APPENDIX – I Socio economic demographics of the homeless 
 
To understand the socio-economic demographics of the homeless, a research report is 

analyzed, ―Living rough: Surviving the city streets, a study of homeless population of Delhi, 

Chennai, Patna & Madurai‖. As the area of study is in Chennai, the information’s related to 

Chennai is only concentrated. The author of the study is harsh mander and the report is 

created by the year 2008. 

Aim of the report 

This paper records the finding of a small investigation into a fragment of this lived 

experience and into the social, economic, nutritional of urban homeless. 

The methodology of the study is shown below, 
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Reason to select this report 

To understand the social & cultural demographics of the homeless in Chennai, the 

problems faced by them and the policies which would eventually help them recover from 

this issue and provide them a better life. 

Areas concentrated: Parry's terminal, Rattan bazar, NSC Bose road & Egmore (All from 

south Chennai, as they more urbanized & large share in homeless population). 

Responders:  
1. Randomly chosen, mainly the ones living on pavements, roadside of shops & on the 

railway stations. 
2. Responders of all types were chosen. 
3. 80 responders were interviewed.( 20 sample (responders) in each area ). 

 
The results from the survey questions are tabulated and shown below, 
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Recommendations on housing 

 
 

Inference from the report  
 

1. Demographic profile of the homeless people & street children were identified. 
2. The reason for being in the streets was identified. 
3. Livelihood options, income & household economics were identified. 
4. Expenditure on food & consumption pattern was identified. 
5. Issues relating to the access to food were identified. 
6. There should be a change in law & policies to fulfill their basic needs. 
7. Problems faced by the urban poor who are not faced by the rural poor are 

examined. 
Certain housing recommendations for the homeless is listed which would provide them a 
greater benefit if followed. 


