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INTRODUCTION 

 
The tsunami of December 2004, which severely affected the Bay of Bengal, left many people homeless. A lot of efforts are being made, both by the government and by non government 
organisations, for rebuilding as soon as possible. The emergency of the situation is obvious, but certain steps and precautions are necessary so as to allow an integrated and sustainable 
development for all areas touched by this disaster. The loss of lives and properties is very much regretted but the reconstruction should not be precipitated. It should be done with an aim of 
development, so as to propose a progressive change, both in the living and constructive habits. 

 
 

AIMS OF THE AUROVILLE EARTH INSTITUTE 
 
Despite the emergency of the situation, reconstruction programmes should be done with an overall aim of long term development. The Auroville Earth Institute has been working with 
Palmyra, another unit of Auroville that does a lot of work on all levels of village development, for planning an intervention process in the affected villages. For more information on the works 
of Palmyra, kindly visit <www.palmyraauroville.org> The Auroville Earth Institute can help local people rebuilding their habitat and living spaces. The overall aim of the Auroville Earth Institute 
is development and its assistance would be to give people the possibility to create and build for themselves their own habitat, while using earth techniques and other appropriate building 
technologies. Subsequent aims of the Auroville Earth Institute can be expressed as follow: 

- Bringing awareness on environmental issues; this will be done with the help of Palmyra. 
- Bringing awareness on the importance of the work quality and the consciousness put into the matter 
- Training local people with various appropriate building technologies 
- Giving workers a sense of dignity for the work they are doing 
- Technical assistance to set up entrepreneurship in construction 

The Auroville Earth Institute could follow up later on the development of places where it gave some assistance and it could guide whenever it might be needed.  
 
 

SCOPE OF ASSISTANCE FROM THE AUROVILLE EARTH INSTITUTE 
 
The Auroville Earth Institute specialises in research and transfer of stabilised earth based and appropriate building technologies through training courses. The Auroville Earth Institute can 
give a general direction for the implementation process and assist any project on these bases: 

1. Free advisory service for earthquake resistance on the designs of projects. 
2. Training of block makers and masons, and setting up the prefabrication process. 
3. Training local architects and engineers for the design of earthquake resistant buildings, and latter on for the construction and supervision. 
4. Setting up capacity building among individuals, NGOs and entrepreneurs, by conducting awareness programmes, training courses and free advisory service. 
5. Interacting with the villagers to know what they want, what has to be done and how it should be done. 
6. Designing model houses and build prototypes as demonstrations, so as to get a feedback and acceptance from the concerned people. 
7. Designing any kind of building required for village developments and assist builders to construct them. 
8. Designing the general layout of a village and, with the help of other teams from Auroville, propose a comprehensive development plan. 
9. Supervising and guiding the overall process of block making, precasting and construction in selected areas only. 
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PREMISES FOR THE REHABILITATION 

 
The reconstruction programmes would integrate parameters for a holistic development of the areas affected by the tsunami. Beyond the need to rebuild for the homeless, these programmes 
should integrate people’s participation both in the planning stage and the implementation process. The final aim should ultimately be to give people the means for a local autonomy regarding 
their own development. The following areas of intervention can be foreseen at this stage: 
 

Community involvement 
It is essential that nothing should be imposed on people. Greatest sensitivity and full involvement of the entire community only can bring about a harmonious solution for future plans. 
People’s involvement is necessary from the beginning: not only from the village heads / panchayat leaders but also from every single villager. People’s participation should ideally be 
proposed and organised at various level: from planning and decision making process to implementation. 
 

Housing 
Like always, earthquakes and natural disasters are only devastating what was not well built and especially the houses of the poor. As much as possible appropriate and eco friendly solutions 
should be proposed and implemented for the reconstruction. An awareness and education campaign towards NGOs, professional and laymen should ideally be undertaken by the 
government to highlight sensitive issues, such as building technologies, water and sanitation, etc. as it was done in Orissa and Gujarat after the disasters of 1999 and 2001. To start with, the 
construction of a few types of demonstration houses can be an appropriate solution to show people how things could be built, both for the technologies and the pattern of the house. 
 
The works done in Gujarat after the 2001 seism, especially by the Catholic Relief Services (CRS), are exemplary on many levels, with regards to the community involvement, 
awareness/education campaign and adaptation to the needs of people. CRS has shown how 39 villages could participate in the reconstruction of their living spaces. These were the steps 
undertaken by their team and they could be easily duplicated: 
Awareness on the need for quality buildings and how it can be done – Information with multi media on technologies – Demonstration houses – Planning in collaboration with villagers – 
Regular feedback from villagers on what was proposed – Adaptation of the plans according to the feedback given – Training courses and construction with the local population. – Setting up 
capacity buildings to individuals and entrepreneurs. 
 

Village relocation 
One question arises here regarding the 500 m coastal limit proposed by the government: Does it make sense to relocate populations because a tsunami happened once in the history of 
Tamil Nadu? In Gujarat, hundred thousands of people remained in their original place which had been devastated by the 2001 earthquake though the risk of earthquake still exists! The 
emphasis has been laid on training people for building well, quality control of designs and constructions, and setting up capacity building for earthquake resistance. Further, according to the 
contour of the land, water intrusion might be sometimes kilometres inland and other times limited to a few tens of meters. If there is the need for relocating villages, it should also be adapted 
to the local context and the village’s development need. Harmonious agreement should be met at this level. 
 

Urban layout 
Community building and public services will advantageously be integrated so as to give another dimension to the village’s life and activities. Participation of people will be essential to know 
what the requirements are, how things could be done and who would be responsible for the implementation. A lot of attention should be paid by the government authorities to ensure 
earthquake resistant buildings, both for the design and the construction quality. 
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Shelterbelt plantation 

Coastal protection can easily be achieved by the plantation of mangroves and other appropriate species. Dumping along the coast stone boulders is not a solution. Trees plantation is more 
appropriate and it could not only assure ecological stability but also economical viability. Villagers living in close proximity to the coast have to be involved at various levels: Selecting species 
to be planted, to get an income generation – Planting and maintenance of the trees – Elaborating the process of how protection can be ensured for the benefit of all. 
 

Water supply and sanitation 
Safe drinking water is a precondition to health. Intrusion of salt water in the water table was already a problem before. The salt water which has seeped into the ground aggravated the 
situation. Water supply should be looked upon by the government, so as to avoid bore wells too close from the shore. Appropriate water supply would be essential. Sanitation is quasi 
inexistent in most villages. The rehabilitation should integrate a lot of awareness to people regarding this issue. The ideal would be individual toilets with decentralised wastewater treatment 
plants, which could be integrated harmoniously in the village development plan. An awareness and education campaign in this field would be idealistic. 
 
 

EARTHQUAKE RESISTANCE AND MODEL HOUSES 
 
The Auroville Earth Institute has developed an eco friendly technology for earthquake resistance. It is based on reinforced masonry which is built with Compressed Stabilised Earth Blocks 
(CSEB) that are hollow interlocking. The masonry with these blocks is reinforced at the critical points with reinforced cement concrete. Please visit our website for more information on 
earthquake resistance with hollow interlocking blocks: <http://www.earth-auroville.com/index.php?nav=menu&pg=disaster&id1=1> 
 
This technology has been used extensively in Gujarat for the rehabilitation after the 2001 earthquake. With the technical assistance of the Auroville Earth Institute several thousands of 
houses and community centres have been built, with this technique. This technology is presently being used in Iran at a smaller extent for the reconstruction of Bam, which was severely hit 
by the 2003 earthquake. 
 
This technology has been approved by: 
- The Government of Gujarat (GSDMA) as a suitable construction method for the rehabilitation of the zones affected by the 2001 earthquake in Kutch district. 
- The Government of Iran (Housing Research Centre) as a suitable construction method for the rehabilitation of the zones affected by the 2003 earthquake of Bam. 
 
Building with stabilised earth, and especially compressed stabilised earth blocks, presents a few advantages compared to conventional techniques, especially to fired bricks: 
- They consume 15 times less energy and they pollute 7.8 times less than fired bricks 
- The block production is labour intensive and it can become income generating for self help groups 
- The technology is easily adaptable and can be learnt in a short time 
- The management of resources is essential and it can be totally integrated to the village development need, such as rainwater harvesting tanks, wastewater treatment plants, etc. 
 
The plans of the houses shown hereafter are all earthquake resistant and they have been designed according to how people live in our area. Four of the model houses integrate a staircase, 
so as allowing an easy extension with a first floor later on. Note that provision has been made to allow later on a proper link between ground floor and first floor. These concept plans have 
already been adapted to the feedback of villagers around Auroville and they could still be adapted further to other needs. The idea is to build these houses as demonstration projects and get 
feedback from people, villagers but also NGOs and authorities. 
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APPROXIMATE COST ESTIMATE 

 
FOUNDATIONS 

Rs. 5,000 
 

BASEMENT 
Rs. 4,500 

 
WALLS 

Rs. 26,500 
 

TOILET, SHOWER 
Rs. 7,000 

 
DOORS, WINDOWS 

Rs. 1,800 
 

INTERNAL ELECTRIFICATION 
Rs. 2,000 

 
FLOORING 
Rs. 2,700 

 
STAIRCASE 
Rs. 11,500 

 
ROOF 

Rs. 24,000 
 

TOTAL COST 
  Rs. 85,000 
  (2,610 Rs./m2 plinth area) 
  (242 Rs./sqft plinth area) 

 
AREAS 

Carpet: 20.6 m2 = 221.5 sqft 
Plinth: 32.57 m2 = 350 sqft 

Value Auroville, April 2005 – 1 USD = 42.5 Indian Rs. 
MODEL HOUSE A – 20.6 m2 

5. 04. 2005 

 
SPECIFICATIONS 

 
FOUNDATIONS 

- Trench foundation (50x50cm) with stabilised rammed earth (5 % cement) 
BASEMENT 

- Hollow interlocking Compressed Stabilised Earth Blocks (CSEB), 
  stabilised with 5% cement. Blocks laid in cement sand mortar 1: 4 
- RCC plinth beam (1: 1.5 : 3) cast in U shape CSEB, with 2 bars ∅ 10 TS and 
  ∅ 6 MS stirrups @ 25 c/c 
- Stabilised earth sand plaster (1: 3: 6) outside the basement 

WALLS 
- Hollow interlocking Compressed Stabilised Earth Blocks (CSEB) 
  stabilised with 5% cement. Blocks laid in cement sand mortar 1: 4 
- 3 RCC ring beams (1: 1.5 : 3) at sill, lintel and roof level, cast in U shape 
  CSEB, with 2 bars ∅ 10 TS and ∅ 6 MS stirrups @ 25 c/c 
- 36 RCC vertical reinforcements with ∅ 10 TS & 1: 1.5 : 3 concrete cast in holes 
- All holes cast with PCC 1: 1.5 : 3 

DOORS 
- Bison board (cement particles) 19 mm with brass hinges 

WINDOWS 
- Concrete Jalli in cement sand mortar 1: 4 
- Ferrocement overhang 

INTERNAL ELECTRIFICATION 
- 4 lights and switches, 2 power points and 1 circuit breaker 

FLOORING 
- CSEB tiles (1” thick) with 5 % cement, on cement sand mortar 1: 5 

TOILET AND SHOWER 
- 2 cabins behind the house (CSEB with ferrocement plaster inside and FC roof), 
- Toilet with ceramic pan. 

ROOF 
- Main rooms: Flat roof on ferrocement funicular shells in cement sand mortar 1: 2, 3 cm thick 
- Toilet and shower: Ferrocement panel, 3 cm thick 

STAIRCASE 
- Reinforced cement concrete cast in situ on a ferrocement lost shuttering 
- Landing resting on a composite column 290 with ∅ 10 TS bar and plastered with ferrocement 
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APPROXIMATE COST ESTIMATE 

 
FOUNDATIONS 

Rs. 5,500 
 

BASEMENT 
Rs. 5,000 

 
WALLS 

Rs. 28,500 
 

TOILET, SHOWER 
Rs. 7,000 

 
DOORS, WINDOWS 

Rs. 3,300 
 

INTERNAL ELECTRIFICATION 
Rs. 2,000 

 
FLOORING 
Rs. 3,500 

 
ROOF 

Rs. 20,500 
 

TOTAL COST 
  Rs. 75,300 
  (2,363 Rs./m2 plinth area) 
  (220 Rs./sqft plinth area) 

 
AREAS 

Carpet: 23.7 m2 = 254.8 sqft 
Plinth: 31.87 m2 = 342.6 sqft 

 
Value Auroville, April 2005 – 1 USD = 42.5 Indian Rs. 

 
MODEL HOUSE B – 23.7 m2 

5. 04. 2005 

 
SPECIFICATIONS 

 
FOUNDATIONS 

- Trench foundation (50x50cm) with stabilised rammed earth (5 % cement) 

BASEMENT 
- Hollow interlocking Compressed Stabilised Earth Blocks (CSEB), 
  stabilised with 5% cement. Blocks laid in cement sand mortar 1: 4 
- RCC plinth beam (1: 1.5 : 3) cast in U shape CSEB, with 2 bars ∅ 10 TS and 
  ∅ 6 MS stirrups @ 25 c/c 
- Stabilised earth sand plaster (1: 3: 6) outside the basement 

WALLS 
- Hollow interlocking Compressed Stabilised Earth Blocks (CSEB) 
  stabilised with 5% cement. Blocks laid in cement sand mortar 1: 4 
- 3 RCC ring beams (1: 1.5 : 3) at sill, lintel and roof level, cast in U shape 
  CSEB, with 2 bars ∅ 10 TS and ∅ 6 MS stirrups @ 25 c/c 
- 38 RCC vertical reinforcements with ∅ 10 TS & 1: 1.5 : 3 concrete cast in holes 
- All holes cast with PCC 1: 1.5 : 3 

DOORS 
- Bison board (cement particles) 19 mm with brass hinges 

WINDOWS 
- Concrete Jalli in cement sand mortar 1: 4 

INTERNAL ELECTRIFICATION 
- 4 lights and switches, 2 power points and 1 circuit breaker 

FLOORING 
- CSEB tiles (1” thick) with 5 % cement, on cement sand mortar 1: 5 

TOILET AND SHOWER 
- 2 cabins behind the house (CSEB with ferrocement plaster inside and FC roof), 
- Toilet with ceramic pan. 

ROOF 
- Main room: Dome with compressed stabilised earth blocks, 9 cm thick 
  with reinforced concrete ring beam + Ferrocement waterproofing 
- Sit out, toilet and shower: Ferrocement panel, 3 cm thick 
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APPROXIMATE COST ESTIMATE 

 
FOUNDATIONS 

Rs. 5,000 
 

BASEMENT 
Rs. 4,000 

 
WALLS 

Rs. 23,000 
 

TOILET, SHOWER 
Rs. 7,000 

 
DOORS, WINDOWS 

Rs. 1,800 
 

INTERNAL ELECTRIFICATION 
Rs. 2,000 

 
FLOORING 
Rs. 2,700 

 
STAIRCASE 
Rs. 11,500 

 
ROOF 

Rs. 16,000 
 

TOTAL COST 
  Rs. 73,000 
  (2,241 Rs./m2 plinth area) 
  (208.6 Rs./sqft plinth area) 

 
AREAS 

Carpet: 20.25 m2 = 217.6 sqft 
Plinth: 32.57 m2 = 350 sqft 

Value Auroville, April 2005 – 1 USD = 42.5 Indian Rs. 
MODEL HOUSE C – 20.25 m2 

05. 04. 2005 

 
SPECIFICATIONS 

 
FOUNDATIONS 

- Trench foundation (50x50cm) with stabilised rammed earth (5 % cement) 
BASEMENT 

- Hollow interlocking Compressed Stabilised Earth Blocks (CSEB), 
  stabilised with 5% cement. Blocks laid in cement sand mortar 1: 4 
- RCC plinth beam (1: 1.5 : 3) cast in U shape CSEB, with 2 bars ∅ 10 TS and 
  ∅ 6 MS stirrups @ 25 c/c 
- Stabilised earth sand plaster (1: 3: 6) outside the basement 

WALLS 
- Hollow interlocking Compressed Stabilised Earth Blocks (CSEB) 
  stabilised with 5% cement. Blocks laid in cement sand mortar 1: 4 
- 3 RCC ring beams (1: 1.5 : 3) at sill, lintel and roof level, cast in U shape 
  CSEB, with 2 bars ∅ 10 TS and ∅ 6 MS stirrups @ 25 c/c 
- 36 RCC vertical reinforcements with ∅ 10 TS & 1: 1.5 : 3 concrete cast in holes 
- All holes cast with PCC 1: 1.5 : 3 

DOORS 
- Bison board (cement particles) 19 mm with brass hinges 

WINDOWS 
- Concrete Jalli (2’ x 3’) in cement sand mortar 1: 4 

TOILET AND SHOWER 
- 2 cabins behind the house (CSEB with ferrocement plaster inside and FC roof), 
- Toilet with ceramic pan. 

INTERNAL ELECTRIFICATION 
- 4 lights and switches, 2 power points and 1 circuit breaker 

FLOORING 
- CSEB tiles (1” thick) with 5 % cement, on cement sand mortar 1: 5 

ROOF 
- Main rooms: Flat roof on ferrocement funicular shells in cement sand mortar 1: 2, 3 cm thick 
- Toilet and shower: Ferrocement panel, 3 cm thick 

STAIRCASE 
- Reinforced cement concrete cast in situ on a ferrocement lost shuttering 
- Landing resting on a composite column 290 with ∅ 10 TS bar and plastered with ferrocement 
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APPROXIMATE COST ESTIMATE 

 
FOUNDATIONS 

Rs. 5,000 
 

BASEMENT 
Rs. 4,000 

 
WALLS 

Rs. 24,000 
 

TOILET, SHOWER 
Rs. 7,000 

 
DOORS, WINDOWS 

Rs. 2,300 
 

INTERNAL ELECTRIFICATION 
Rs. 1,500 

 
FLOORING 
Rs. 2,700 

 
STAIRCASE 
Rs. 11,500 

 
ROOF 

Rs. 16,000 
 

TOTAL COST 
  Rs. 74,.000 
  (2,272 Rs./m2 plinth area) 
  (211.4 Rs./sqft plinth area) 

 
AREAS 

Carpet: 21.30 m2 = 229.1 sqft 
Plinth: 32.57 m2 = 350 sqft 

Value Auroville, April 2005 – 1 USD = 42.5 Indian Rs. 
MODEL HOUSE D – 21.30 m2 

05. 04. 2005 

 
SPECIFICATIONS 

 
FOUNDATIONS 

- Trench foundation (50x50cm) with stabilised rammed earth (5 % cement) 

BASEMENT 
- Hollow interlocking Compressed Stabilised Earth Blocks (CSEB), 
  stabilised with 5% cement. Blocks laid in cement sand mortar 1: 4 
- RCC plinth beam (1: 1.5 : 3) cast in U shape CSEB, with 2 bars ∅ 10 TS and 
  ∅ 6 MS stirrups @ 25 c/c 
- Stabilised earth sand plaster (1: 3: 6) outside the basement 

WALLS 
- Hollow interlocking Compressed Stabilised Earth Blocks (CSEB) 
  stabilised with 5% cement. Blocks laid in cement sand mortar 1: 4 
- 3 RCC ring beams (1: 1.5 : 3) at sill, lintel and roof level, cast in U shape 
  CSEB, with 2 bars ∅ 10 TS and ∅ 6 MS stirrups @ 25 c/c 
- 35 RCC vertical reinforcements with ∅ 10 TS & 1: 1.5 : 3 concrete cast in holes 
- Composite column for the sit out (RCC 1: 1.5: 3 in round CSEB) 
- All holes cast with PCC 1: 1.5 : 3 

DOORS 
- Bison board (cement particles) 19 mm with brass hinges 

WINDOWS 
- Concrete Jalli (2’ x 3’) in cement sand mortar 1: 4 

TOILET AND SHOWER 
- 2 cabins behind the house (CSEB with ferrocement plaster inside and FC roof), 
- Toilet with ceramic pan. 

INTERNAL ELECTRIFICATION 
- 3 lights and switches, 2 power points and 1 circuit breaker 

FLOORING 
- CSEB tiles (1” thick) with 5 % cement, on cement sand mortar 1: 5 

ROOF 
- Main rooms: Flat roof on ferrocement channels in cement sand mortar 1: 2. 
- Toilet and shower: Ferrocement panel, 3 cm thick 

STAIRCASE 
- Reinforced cement concrete cast in situ on a ferrocement lost shuttering 
- Landing resting on a composite column 290 with ∅ 10 TS bar and plastered with ferrocement 
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APPROXIMATE COST ESTIMATE 

 
FOUNDATIONS 

Rs. 5,500 
 

BASEMENT 
Rs. 5,000 

 
WALLS 

Rs. 28,500 
 

TOILET, SHOWER 
Rs. 7,000 

 
DOORS, WINDOWS 

Rs. 2,400 
 

INTERNAL ELECTRIFICATION 
Rs. 2,000 

 
FLOORING 
Rs. 3,100 

 
STAIRCASE 
Rs. 11,500 

 
ROOF 

Rs. 19,000 
 

TOTAL COST 
  Rs. 84,000 
  (2,296 Rs./m2 plinth area) 
  (212.4 Rs./sqft plinth area) 

 
AREAS 

Carpet: 23.7 m2 = 255.5 sqft 
Plinth: 36.6 m2 = 395.5 sqft 

Value Auroville, April 2005 – 1 USD = 42.5 Indian Rs. 
MODEL HOUSE E – 23.7 m2 

05. 04. 2005 

 
SPECIFICATIONS 

 
FOUNDATIONS 

- Trench foundation (50x50cm) with stabilised rammed earth (5 % cement) 
BASEMENT 

- Hollow interlocking Compressed Stabilised Earth Blocks (CSEB), 
  stabilised with 5% cement. Blocks laid in cement sand mortar 1: 4 
- RCC plinth beam (1: 1.5 : 3) cast in U shape CSEB, with 2 bars ∅ 10 TS and 
  ∅ 6 MS stirrups @ 25 c/c 
- Stabilised earth sand plaster (1: 3: 6) outside the basement 

WALLS 
- Hollow interlocking Compressed Stabilised Earth Blocks (CSEB) 
  stabilised with 5% cement. Blocks laid in cement sand mortar 1: 4 
- 3 RCC ring beams (1: 1.5 : 3) at sill, lintel and roof level, cast in U shape 
  CSEB, with 2 bars ∅ 10 TS and ∅ 6 MS stirrups @ 25 c/c 
- 36 RCC vertical reinforcements with ∅ 10 TS & 1: 1.5 : 3 concrete cast in holes 
- All holes cast with PCC 1: 1.5 : 3 

DOORS 
- Bison board (cement particles) 19 mm with brass hinges 

WINDOWS 
- Concrete Jali in cement sand mortar 1: 4 

INTERNAL ELECTRIFICATION 
- 3 lights and switches, 2 power points and 1 circuit breaker 

FLOORING 
- CSEB tiles (1” thick) with 5 % cement, on cement sand mortar 1: 5 

TOILET AND SHOWER 
- 2 cabins behind the house (CSEB with ferrocement plaster inside and FC roof), 
- Toilet with ceramic pan. 

ROOF 
- Main rooms: Flat roof on ferrocement channels in cement sand mortar 1: 2. 
- Toilet and shower: Ferrocement panel, 3 cm thick 

STAIRCASE 
- Reinforced cement concrete cast in situ on a ferrocement lost shuttering 
- Landing resting on a composite column 290 with ∅ 10 TS bar and plastered with ferrocement 
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