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Date: 11-12-2020
Place: Auroville.

To,

The Head of the Department,

Faculty of Architecture,

Sathyabama Institute of science and Technology,
Chennai, Tamilnadu

CONFIRMATION LETTER

This letter is to certify that Ms. Yazhini S of 4 Semester M.Arch -Sustainable Architecture at
Sathyabama Institute of Science and Technology, Chennai has been confirmed as an
Architectural Intern in our Organization based on her academic and professional
achievements for 1 month practical training starting from 11t December 2020 onwards.

Yours's sincerely,

Amal Ali
Architect

Manu Gopalan
Chief Architect
CA/2000/26025
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SACRED GROVES, NEAR VISITOR’S CENTRE CAR PARKING, NEXT TO AURO GP GUEST HOUSE

AUROVILLE- 605101
WWW.SACREDGROVES.IN | SACREDGROVES(@AUROVILLE.ORG.IN | CALLUS AT: 0413-2623696

Date: 29-01-2021
Place: Auroville.

To,

The Head of the Department,

Faculty of Architecture,

Sathyabama Institute of Science and Technology
Chennai, Tamilnadu

JOINING LETTER

This letter is to certify that Ms. Yazhini S of 4" Semester M.Arch - Sustainable Architecture
at Sathyabama Institute of Science and Technology, Chennai has joined our office as a
trainee, in the forenoon on 11t December 2020 as a part of intemship programme under the
university Curriculum.

Yours's sincerely,

Architect
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SACRED GROVES, NEAR GOODNESS GUEST HOUSE, AUROVILLE- 605101
WWW.SACREDGROVES.IN | SACREDGROVES@AUROVILLE.ORG.IN | CALL US AT: 0413-2623696
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Phone: 044 - 2450 3150 /3151 / 3152 / 3154 / 3155 Fax: 044 - 2450 2344
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DEPARTMENT OF ARCHITECTURE
M. Arch (Building management)
Continuous Assessment Report for Professional trainin
(Continuous progress report of the trainee architect/Project Manager for the period of 30 working
days in the office to be submitted to HOD by the Trainee attending the training session)

1. Name of the office / organization : SACRED GROVES - Ecological housing project

. Near center guest house, Auroville - 605101
2. Address & Contact Number " oh: 04132623696
3. Name of the student : S.YAZHINI
4. Duration : From __11-12-2020 To 18-12-2020
5. Total No. of days 16

6. Evaluation of Performance criteria shall be on

* Note: Kindly grade the student as per his/her overall performance in the office during the assessment
month; which will be converted to the allotted marks by the department.

INSTITUTE OF SCIENCE AND TECHNOLOGY éq

Description of works Excellent | Good Fair Poor NA

SATHYABAMA
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%
INSTITUTE OF SCIENCE AND TECHNOLOGY 3 [
(DEEMED TO BE UNIVERSITY) f E——
\\ oNV-GL )/
Accredited with ‘A’ grade by NAAC \ Vi

Jeppiaar Nagar, Rajiv Gandhi Salai, Chennai - 00 119. 150 90012008

Phone: 044 - 2450 3150 /3151 / 3152 / 3154 / 3155 Fax: 044 - 2450 2344
WWW. ac.in
DEPARTMENT OF ARCHITECTURE
M. Arch (Building management)
Continuous Assessment Report for Professional trainin

(Continuous progress report of the trainee architect/Project Manager for the period of 30 working
days in the office to be submitted to HOD by the Trainee attending the training session)

1. Name of the office / organization : SACRED GROVES - Ecological housing project

. Near center guest house, Auroville - 605101
2. Address & Contact Number * oh:04132623696
3. Name of the student : S.YAZHINI
4. Duration : From __21-12-2020 To 02-01-2021
5. Total No. of days :10

6. Evaluation of Performance criteria shall be on

* Note: Kindly grade the student as per his/her overall performance in the office during the assessment
month; which will be converted to the allotted marks by the department.

Understanding of office culture and
methodology

Description of works Excellent | Good Fair Poor NA

Active Participation in the Project activities

Understanding of office culture and
methodology

Documentation and tracking of project

Active Participation in the Project activities

Presentation Skills developed

Documentation and tracking of project

Understanding of construction details &
techniques

Presentation Skills developed

Participation and contribution in project
meetings

Understanding of construction details &
techniques

Q& K<L4LS

Understanding of codes and standards

Participation and contribution in project
meetings

Schedule preparation & tracking activities

Understanding of codes and standards

44 K&4 S

LSS

Preparation / Management of drawings

Schedule preparation & tracking activities

Learning / Application of software in Projects

Preparation / Management of drawings

LS

<&

Preparation of concept for projects

Learning / Application of software in Projects

Site Management / Discussion with clients

<

Preparation of concept for projects

Overall Grading*

AR RS

Site Management / Discussion with clients

(A-80,B-70,C-60,D-55E-50,F-<5)

Good work

7. Any other Remarks

Overall Grading*

8. Signature of the
Head of the Office /
Organization (With Seal)

(A-80,B-70,C-60,D-55E-50F-=<5)

Good work
7. Any other Remarks

8. Signature of the
Head of the Office /
Organization (With Seal)
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DEPARTMENT OF ARCHITECTURE
M. Arch (Building management)
Continuous Assessment Report for Professional trainin
(Continuous progress report of the trainee architect/Project Manager for the period of 30 working
days in the office to be submitted to HOD by the Trainee attending the training session)

1. Name of the office / organization : SACRED GROVES - Ecological housing project

. Near center guest house, Auroville - 605101

2. Address & Contact Number * ph:04132623696

3. Name of the student I S.YAZHINI

4. Duration : From __04-01-2021 To 13-01-2021
5. Total No. of days :9

6. Evaluation of Perfor criteria shall be on

* Nete: Kindly grade the student as per his/her overall performance in the office during the assessment
month; which will be converted to the allotted marks by the department.

Description of works Excellent | Good Fair | Poor NA

Understanding of office culture and
methodology

Active Participation in the Project activities

Documentation and tracking of project

Presentation Skills developed

Understanding of construction details &
techniques

Participation and contribution in project
meetings

Understanding of codes and standards

AL L SN SR

Schedule preparation & tracking activities

LSS

Preparation / Management of drawings

Learning / Application of software in Projects

LI

Preparation of concept for projects

Site Management / Discussion with clients

<

Overall Grading*

A

(A-80,B-70,C-60,D-55E-50,F-<5)

Good work
7. Any other Remarks

8. Signature of the
Head of the Office /
Organization (With Seal)
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DEPARTMENT OF ARCHITECTURE
M. Arch (Building management)
Continuous Assessment Report for Professional trainin
(Continuous progress report of the trainee architect/Project Manager for the period of 30 working
days in the office to be submitted to HOD by the Trainee attending the training session)

1. Name of the office / organization : SACRED GROVES - Ecological housing project

. Near center guest house, Auroville - 605101

2. Address & Contact Number © ph 104132623696

3. Name of the student I S.YAZHINI
4. Duration : From 18-01-2021 To 22-01-2021
5. Total No. of days 15

6. Evaluation of Performance criteria shall be on

* Note: Kindly grade the student as per his/her overall performance in the office during the assessment
month; which will be converted to the allotted marks by the department.

Description of works Excellent | Good Fair Poor NA

Understanding of office culture and
methodology

Active Participation in the Project activities

Documentation and tracking of project

Presentation Skills developed

Understanding of construction details &
techniques

Participation and contribution in project
meetings

Understanding of codes and standards

LSE SR LN R

Schedule preparation & tracking activities

Preparation / Management of drawings

44

Learning / Application of software in Projects

Preparation of concept for projects

Site Management / Discussion with clients

44

Overall Grading*

A

(A-80,B-70,C~-6.0 D-55E-50,F-<5)

Good work
7. Any other Remarks il

8. Signature of the
Head of the Office /
Organization (With Seal)
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WORK DIARY

DATE PROJECT NAME WORK DONE DATE PROJECT NAME WORK DONE
11-12-2020 Sacred Grooves Site Tour and 04-01-2021 | Prototype House Flooring Design
Orientation
14-12-2020 Earth Crete Column Casting 05-01-2021 | Bubble Area Renovation | Bamboo roof design execution.
Workshop
15-12-2020 Earth Crete Column Casting 06-01-2021 Oxide Flooring, Wax Flooring
Workshop Workshop
16-12-2020 | Bubble Area Renovation | Beam Casting and Framework 07-01-2021 Sacred Grooves Site Tour to Tahir
House
17-12-2020 | Bubble Area Renovation | Beam Casting and Framework 08-01-2021 Introduction to Araish Plaster a
Workshop
18-12-2020 | Bubble Area Renovation | Beam Casting and Framework 09-01-2021 Introduction to Araish Plaster a
Workshop
21-12-2020 | Bubble Area Renovation | Existing Structure Dismantle 11-01-2021 Introduction to Araish Plaster a
Workshop, Case Study on PTDC
22-12-2020 | Bubble Area Renovation | Site Measurements and Design 12-01-2021 | Bubble Area Renovation | Tile Cleaning, Roofing Structural
Execution Details
23-12-2020 | Bubble Area Renovation | Site Measurements and Design 13-01-2021 | Bubble Area Renovation | Tile Cleaning, Roofing Purlins and
Execution Rafters
24-12-2020 Adobe Bricks and Foundation 16-01-2021 | Bubble Area Renovation | Tile Cleaning, Roofing Weathering
Digging Treatment
26-12-2020 Column Foundation, Adobe 17-01-2021 | Bubble Area Renovation | Tile Placement
Bricks, Case Study of Town hall
28-12-2020 | Bubble Area Renovation | Roofing Design, Existing 18-01-2021 | Bubble Area Renovation | Tile Placement
Structure Dismantle
29-12-2020 | Bubble Area Renovation | Bamboo Harvesting 19-01-2021 | Prototype House Flooring Design Execution
30-12-2020 | Bubble Area Renovation | Bamboo Harvesting 20-01-2021 | Prototype House Flooring Design Execution
31-12-2020 | Bubble Area Renovation | Bamboo roof design execution, 21-01-2021 Lime Chakki Workshop
Case Study Joseba House site
visit
02-01-2021 | Prototype House Flooring Design 22-01-2021 Lime Chakki Workshop
Chief Architect Signature:

Office seal:




Date: 29-01-2021
Place: Auroville.

To,

The Head of the Department,

Faculty of Architecture,

Sathyabama Institute of Science and Technology
Chennai, Tamilnadu

TRAINING CERTIFICATE

This letter is to certify that Ms. Yazhini S of 4 Semester M.Arch — Sustainable Architecture
at Sathyabama Institute of Science and Technology, Chennai has been working in our
organization as an Architectural Intern for a period of 30 days from 11-12-2020 to 23-01-
2021.

During her Internship tenure, she has worked on the Sacred Groves Ecological housing project
and have been exposed to various earth building techniques.

Her contribution to the project has been good!
We wish her all the best for her future endeavors.

Yours's sincerely,

arthat

Amal Ali Rciachss & Do Manu Gopalan
Architect USS & Ly Chief Architect
A Monw Gopalon CAJ2000/26025

Poncapai Aschitect

CAM2000/24029

- T "
Covag uild witiila !

SACRED GROVES, NEAR GOODNESS GUEST HOUSE, AUROVILLE- 605101
WWW.SACREDGROVES.IN | SACREDGROVES@AUROVILLE.ORG.IN | CALLUS AT: 0413-2623696
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There is an acute shortage of affordable housing in Auroville which deters many good people from joining the community. The SacredGroves project was conceived to alleviate this
problem with the construction of 108 new homes; for newcomers,Aurovilians and long-term volunteers, in a manner consistent with The Mother's vision for Auroville.

SacredGroves is basically concerned about the innovative usage of ecological materials in construction. The project is designed to be a
model of ecological community living using ecologically sensitive construction methods.

ECOLOGICAL CONSTRUCTION

The SacredGroves project offers an alternative model of construction by using some the following elements:

- reusing waste building rubble to construet house made of earth concrete - a much less cement intensive material.
recycling wood from packing crates.

- reusing discarded petrol pump pipes for shuttering.

- reusing ftefrapack cartons to make innovative furniture.being mindful of our cwn construction waste by reusing, recycling
and composting as much as possible.

- being mindful of our own use of scarce resources like energy and water.

ECOLOGICAL COMMUNITY LIVING

Many of the problems of Earth-arescaused by the high-earning high pressure, high carbon individualistic urban lifestyle.
The Aim is to provide low cost; low maintenance, off grid ecological housing incoporating energy self sufficieney using solar wind,
pumped storage and bio mass system and also water self sufficiency from rain water and grey water harvesting.

WHY THIS PROJECT?

- A PRACTICAL KNOWLEDGE ON SUSTAINABILITY IN EVERY ASPECT AND NOT JUST IN DESIGN.

- AS THIS PROJECT PROVIDES HANDS ON EXPERIENCE, IT PROVIDES MORE ROOM FOR DOUBTS AND IDEAS.
- A CHANCE TO EXPLORE DIFFERENT METHODS OF CONSTRUCTION AND EXPERMENTATION.

- LEARN ABOUT DIFFERENT MATERIALS AND TECHNIQUES.
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EartHauz Architecture & Design

EartHauz Architecture & Design was established by Manu Gopalan in 2004.1t is
located at the International House (ex USA Pavilion) in Auroville. Its current
focus is to develop Affordable Intermediate Technology in construction using
B 100% natural & recycled materials, participatory design and self-help con-

\ struction. EarthHauz has been committed to the conception and construction
of built environment that is ecological,site-specific,climatically responsive and
respectful of traditions.

Ar. Manu Gopalan

Manu believes in "learning by doing" method that he uses for his teaching and work.
His view of the role of architects is different from the traditional western one, and is
well grounded in holistic life. His aim is 1o make use of existing resources, improve them,
add the "modern knowledge", and mainly to reduce adverse impact on the environ-
ment, not only in the locale of the buildings, but in India at large.

He wants to promote the Alternative Building Materials that can be used in the con-
struction apart from the conventional materials. So, any harmful materials are either
replaced by others, or are used in minimal expedience only (eg. cement, steel, glass,
petrol derivatives, etc).

A pillar of his method is the issue of affordability, and the larger goal of alleviating
' housing shortage in India (and worldwide), and in Tamil Nadu (and the vicinity of Au-
roville, in particular). If possible, Manu Gopalan will seek waste materials to be used,
in.the same ways that local inhabitants of low means are doing, when they build an
abode from scratch.One of his examples is coming from the urban slums of Mumbai,
where entire streets are waste made huts, that residents scrap from the landfills.

He started with International House in Auroville . He is currently working on the
Sacred Groves Project and Sustainable Livelihood Institute in Auroville itself.
4 PRR




What is lime:

Lime is obtained from Limestone, a
naturally occuring mineral which
consists  principally — of  calcium
carbonate.

The lime can either be non-hydraulic
lime or hydraulic lime.

Both are used in construction though
Hydraulic lime is more expensive and
more pure.

HYDRAULIC LIME :

This is used for lime mortar.
as it has more impurities.
This is cheaper and ideal for
exterior lime plastering.

It costs around Rs.0.3/Kg

NON - HYDRAULIC
LIME :

It is used in making motifs
and in interior plastering.
This lime is obtained from
seashells and gives a very
smooth finish.

It costs around Rs.30/Kg

Intfroduction

Why lime

Lime has been used for thousands
of years as a fabulous binder in
mortas, plasters and paints.

Lime is a breathable material,
meaning it allows airborne moisture
to travel freely through i.e,

it does not trap moisture inside a
wall system.

Mortar - Lime : Quarry dust - 1:3

Plastering - Lime : Quarry dust - 1:1.6

Lime Cycle

CaCO,
(Limestone)

CARBONATION

(Hydrated lime)
(Slaked lime) HYDRATION

Slake with wate"

Hygroscopic expansion
Exathermic reaction

Kankar is extensively used for producing hydraulic lime, while shell lime is mostly used in plasters and washes

- If limestone is heated strongly,
-CO, it breaks down to form calcium
oxide and carbon dioxide.

- Calcium oxide reacts with water
to form calcium hydroxide, also
called slaked lime

CALCINATION

- Powdered lime then absorbs CO,
from the atmosphere and converts
back to limestone or calcium

(Quicklime) carbonate.

(Unslaked lime)

S — - Thus lime absorbs back the CO,
it released during production.

+H,0

im




Lime chakki'‘is an ancient method of
producinglime plaster.in-situ.

It is a circular ring-about 5m in diameter.

The chakki stone moves around the circle,
pulled by two bullocks, grinding the lime
and quarry dust mix in the process.

Lime plaster is a type of plaster composed
of sand, water, and lime, usually
non-hydraulic lime(slaked lime, high
calcium lime or air lime).

Ancient lime plaster often contained horse
reinforcement and pozzolona additives to
reduce the working time. This also shortens
the curing time of lime plaster.

METHODOLOGY

-Quarry dust and lime are mixed in a tarp in the
ratio of 5:3
This is called a batch.

' This batch is the raw material for the lime plas-

ter.

Two mixtures are prepared. First, mix of lime and
quarry dust and second, a fermentation of
kadakai and jaggery at the ratio of 18 : 20, which
is kept for fermentation for 1 week.

-3-4 batches of the lime and quarry dust mix is
poured in the circular pit of lime chakki

-Then the fermentation of kadakai and jaggery is
poured over it with little water for a perfect grind.

-Then the circular stone which is attached to a
rod at the centre of the circular pit is driven by
bullocks or a tractor.

' -The bullocks have to drive the chakki along the

pit for at least 200 rounds.

-The mix should be fine and perfectly grinded, so
the mix has to be stirred with a shovel.

-Once the mix is ready, it cannot be used
immediately. It has to be stored in fermentation
for 2 weeks.

-After 2 weeks it can be used as a mortar or for
plastering.

-The mortar prepared can be either unsieved
(masonry and base coats) or sieved (interior

d plasters, final coats)




Lime wash:

From olden times non-Hydraulic
lime is used for lime plaster and
lime wash.

The earliest recorded use of lime is__
in the pyramids and was widglysl S

popularised by Roman agghitecture

Lime provides bpéath at;IiIity to the
walls and hardlens over time, making it one
of the fe_vg_'s};ﬂ‘aterials that do not degrade

over timé
-

The ﬁm;! washes can be easily reapplied and
are very economical

The self-healing property of lime is another
major plus to using lime

_Lime also keeps away insects and provides a
“healthier atmosphere in the building by
absorbing the CO, to harden.

METHODOLOQY:

Preparation of mix :-

Slaking :

The ratio of the mix to be preparedis4:1: 1
(shell lime : palm jaggery : cow urine)
Non-hydraulic quick lime will be slaked along with
palm jaggery and cow urine.

The mixture is taken in a barrel and mixed until it
is blended well,

After mixing it starts to boil and by stirring it
cools down gradually.

Itis kept closed in an air tight barrel for 15 days,
and this process is called as Slaking Process.

Sieving :

After the mixture is done with the slaking
process, it is well sieved to get the fine product
for lime wash.

Application :

The wall is prepared by brushing it, cleaning the
surface for the base coat and it is treated with
water

After sometime the base coat is

applied.

The base coat is started by applying strokes of
infinity such that the pores in the wall are
covered.

The application requires minimum of 3-4 coats
to achieve an uniform white coat.

By increasing the layers of coats the pores and

palm ja S S . it 2
Re JagOgs: SR small cracks can be covered.
¥l and cow urine & - g :

is prepared ~ A5 4 y SR o
. - R “ind Application of colours :-

b

It is not necessary that the lime wall must be
left white, desired colour can also be done in
lime wash.
The colour pigments can be added
after the slaking process.
the layer of lime Natural pigments such as indigo and turmeric
from rubbing off can be added too
The colour coat is applied after the uniform
white base coat is done.




The lime for Iime".p‘lastering hastot
pounded with sand particles together.

This \is because the sand particles
gives strength to the lime.

In thisscase, the lime is pounded with
quarry- dust.

The fermented solution of kadukai

and jaggery helps in decreasing the
\Qtting time. of lime and also binds

the’%?e and quarry dust very well.

| PLASTER
—_—t
| NATURAL l CONVENTIONAL
[ - ]
l BINDERS ‘ I ADDITIVES | FIBRES ‘ l AGGREGATES

ne 1== ; L

"o

INTERIOR PLASTERING:
Cob Plastering

Y

ETERIOR PLASTERING:

Lime Plastering

Application of Plaster:

First Coat- First coat is the scratch coat which is spread on the wall from
top to bottom just like painting on the wall.

Second coat- This is the levelling coat to maintain the uniform thickness
of the plaster.

Finishing coat- This is the last coat generally applied to get the desired
finish for the wall.

Palingu Plastering Cow dung Plastering

Lime Wash

e




P O“ﬂgU DIOSfefI Preparing the mixture:

To prepare the palingu mix, we require a binding agent,
fine aggregates and pigments.

Palingu plasters are water proof ‘ Here we used slaked shell lime as the basic binding
. agent and for fine aggregates: finely sieved quarry dust

lasters mainly used on the walls
R Y or marble powder was used,

of bathroom,toilets and bathtubs,
A few drops of Coconut oil and Egg whites were added

to the mixture, The egg-whites gives the smooth finish

They are quite expensive plasters - 0000 ek 05 Mo Aol

because they are labour intensive Applying the plaster:

and time consuming. B Wet the wall with kadukai jaggery water or plain water
- an hour before and once more before you just start
applying the plaster.
But the finishes obtained"are very
Now apply the mix on the wall in two layers
beautiful and lasting
The first layer has to be very thin and should be coarse
and must fill up any cracks or pores on the wall

The second layer can be a maximum of 2 or 3mm thick

Lohi plaster

This layer must be applied when the first layer is semi-dny

The finish should be smooth and wetting the floater can

To prepare the lohl plaster same as help.

palingu mix required binding agent
Burnishing the Plaster:

. SR PR
For fine aggregates and pigments " X \';" L LRV RE When the surface is semi wet it can be polished by using .
surki powder is used to get natural S s a pebble. '
colour, .o ARy SN : ) '
g The pebble is rubbed in a circular motion making sure
the whole surface is burnished upto the same level.

This procedure can be followed if we are using
a monochromatic plaster.

: RS, R i M Y If you want to customize a wall then we have to add the
Natural pigments and synthetic ' R T A S colour to the mix and apply them next to each other
colours, both work well as colouring L Wt L and then continue the same procedure.

pigments, though natural pigments el it WG EY AN The finishes of the palingu plaster is upto the
can fade if exposed too much to the ST | PG PO G satisfaction of the client.
sun, : )
It can be smoothened till you get a matte finish or
even a glossy finish.




SHAKE TEST

Total height of jar = a

O Clay percentage = x /a x100

L I i v i oA ‘ : g To perform the soil test or shake test, ey ey
o ; ' g A Sand fage = 2 /ax 100
Abundantly Lavailablé " and. very D g e . . e peeRaE T HEE

“eco-friendly; soil ‘is: one commodity

‘Wiat s eagily O ARy anysite. a clear glass jar with tight lids and straight sides,

1)Clean a pint or 2) Fill the jar about 3) Fill up the rest of

. : subsoil that we will use to make cob, el e i B e
It .can be :used-for :Constriction™ in a gallon of clear water, e paeunt
different ways" but.the soil has to he : and a couple of ounces of salt O‘LO;FM“W

tested.before that. e e i or non-foaming liquid soap. PezcemoRl

=TTetal retolet o = 2
L e

Soil fias .major composmons ‘of .silt,

X sl -y = Xyioo
{ clay-and sand: i . B ; i T

We can separate these for specnflc b 7 , PROCEDURE: b1 fm o i

% ¥ ay), shaudd = Uy, - 205

| uses.also - ' bl : ce b

A simple,soil test can be done in-situ: S e & -Take the sample of the soil that you may

» " N { 4) Tighten the lid and 5) Put the jar down
té ;eatn f the 'soilis_predothinantly. s ™" ¥ want to use. o

clayey or sandy or s;lty
< X , ; -Crush these sample and place them in
. WHAT 1S SOIL FESEEY Ml e ' y &g \ the jar, between one third of the jar itself.

Soil test is-the way to examines: * -
sthe composmon of ‘ourlocal
meartti bystsing, the: techmque Of s .
' shaketest Y

-Fill the jars nearly to the top with water
and about a full teaspoon of salt or two
drops of non-foaming liquid soap.

'Every ‘time'the soil that-is dug -The salt or soap will accelerate the clay

. outiis testedBefore starting“the . settling out.
premix by using-shake test. g s - ;
~This is don&to eValuate the pers” =’ 25 : N B  -Shakelong and hard.
centage of clay, silt-and*sanddh -« : : ' =
it S e e : ' : -At the end of shaking, suddenly stop

s
L e

moving the jar and leave it undisturbed.

This*gives- us a-v-rc"Jugh idea P ;
whether the sofl¥is suitable for g TIME TAKEN:

making.cob-or not. -

-Useful sand will fall in 3-5 seconds.

-Fine sand and silt will fall next, for up to 10-20
minutes.

-If the jar is left undisturbed, the clay will gradually
settle down, leaving the clear water above it.

-It might take hours, days or even weeks, depend-
ing upon the type of clay.




Adobe construction'is a low-cost, readi-
ly available construction technique,
usually used by local communities.

Adobe is mainly used in rural areas,
where the houses are single storeyed
will large WEL thicknesses
i.e.,250-800mm.

It has an excellent thermal and accoustic
properties.

A traditional adobe house that exhibits
good seismic behavior is the bhonga

type.

In dry climates adobe structures are
highly durable and are accounted for
some of the oldest existing buildings in
the world.

Adobe Bricks:

These are bricks made of soil,

molded to form bricks.

These bricks are strong and withstand
shear force, in the hardest of climates.

These is a cheap affordable method of

making walls.

ADOBE BRICK MAKING & LAYING

Collect six barns of earth and put it on a tarp. Add
water to it and mix the earth very well. After some-
time, add one barn of quarry dust to it and continue
mixing the batch until we get the consistency to
make a brick.

Put the mixed batch in the brick making muld of siz€
22x11.5x7 cm. Once the mould is filled with mix, :
clean the mould corners and take the mould out.

Once the brick is ready, allow it to dry for two days
in a shaded place.

After two days, again dry it under direct sunlight for _
a day. '

RATIO FOR ADOBE BRICK MAKING

Ratio - 6:1 where, 6 part is earth and 1 part is quarry

dust.

We can also customize the size of the brick. Care :
should be taken to avoid air gaps or voids which casfs
reduce the strength of them. -

ADOBE BRICK LAYING

For brick laying, the mortor used is earth mixed with&
water. :

The course used to lay bricks follows English bond.
The surface is made wet before laying the mortor.

The level is checked for each brick with a spirit level
and mortar is either added or removed from it to
adjust the level.




Cob construction:

Cob has been used in building shel-
ters from ancient times.

Cob is a mixture of subsoil, sand (op-
tional), fiber while adding water to
bind them effectively.

Ideally 10%-20% of clay is required in
the Cob mix, butif the clay content is
more, sand (optional) is required to
balance the ratio.

BENEFITS OF COB:

Cob is a mixture of earth,straws_and ~'{< ST/
water all“of which are-natural materic =1y

als. ¥ -
If the“stfaws are exposed to atmo-
spherethey rot by releasing €O, But'if
these straws are fossilized in the earth
as cob thenthe cob becomes as.a CO,
bank. v
This is one ofithe main advantages of
using cob. "\
€db.does not require skilled labour
| It is Very'economicahand is charecter~
istic-af.its:Jocality.

A

™

.

z 5

PROPORTION FOR COB:

Proportionis 5:1
5 parts of Earth
1 part of quarry dust.

Making Cob:

STEP 1:

Take a tarp, mix earth and
quarry dust in the ratio mentioned
above by adding sufficient water and
pug it till the mixture is properly blended.

STEP:2:

After achieving the desired consisten-
cy add straws onto evenly and then start
pugging till the straws are well mixed.

STEP 3:

Once the mixture is well pugged, next is to
check the strength of the cob with few tests
mentioned.

By adding sufficient water and pug it till
the mixture is properly blended.

STEP 4:

Once all the test is successful we can
make chunks from the batch we made and
the cob batch is ready for use.

Drop ball test:

It is done by rolling a ball of moistened sub soil
(before adding straw) in hand and dropping it
from an elevation of one meter.

The lower portion of the ball will go flat on the
surface but it should not lose the spherical
shape of the upper half.

If there are cracks in the edge jof the lower flat-
tened side it means that the soil has more
sand (optional).

If the upper dome shape deforms then it
means that the soil has more clay.

Crunch test:

This is done by making a ball of sub soil

(moistened with water but before adding straw) and
pressing it in the palm and hearing the sound of grat-
ing of sharp sand grains.

If there is excess of cracking, it means there is mare
sand.

Cigar test

Cigar test is done to check for the tensile strength of
cob. It is done after cob mix is prepared the cob mix
with fiber is shaped in the form of cigar.

It should be held at the two ends with fists and
should be pulled apart if it can't be pulled apart into
two pieces it means that the cob mix is made well.
This test is done as the final test of quality of cob.




Wehils

Partition wall:
using morning-glory stalks:

Wattle and daub is a simple andwvery ef-
fective wall construction technique.”

It was often used in medieval Europe.

A wattle is a woven wooden skeleton
and daub is a sticky mixture of sub soil
(the layer of earth beneath the top soil)
and_fibers like rice straw and rice husk
that is applied on the wattless

It is a very effective earthquake resistant
In our site, wattle is made of bamboo,
palm reeds and reapers.

Daub is made of a mixture of mud and
straw.

-

Procedure:

Morning glory stalks or beshram plant, is ideal to use as wattle, as they are very flexible and are very strong
N T & ;

S

-~ . ¥ . % TN ’ : / ,
‘ - Wooden reapers are placed vertically at about 1 ft from eachother. The weaving is done alternatively. Intermediate reapers can

L -— d
structure. ‘ ) _,“

v

-

The stalks are braided through this so that no major gaps are left be placed if the spacing is wider.

/

Z94
o/ .
7/ ; RN :
A mixture of earth, quarry dust (4:34)and straw is made and the  Once the plaster is dried, it is checked for cracks and another
wattle is plastered completely with this daub. layer of plaster iss applied. Desired projections can be made.




Wattle and Daubo:

Dorm wall:
using palm stalks:

It is light weight structure and looks ele-
gant.We can build upto G+2 structure
with wattle and daub.

Daub can be stabilized with lime to make
it lighter and to get better water resis-
tance.

You can make panels of wattle and daub
that can be moveable and prefabricated or
can be directly cast in situ

Construction method:

We constructed wattle and daub as
exterior walls in the dorm.

Bamboo vertical supports were laid
at 2ft interval dividing the span of
12ft into 6 divisions.

Reapers are attached to the main
frame longitudinally and palm reeds
are nailed to the reapers horizontal-
ly.

In the 2ft gaps palm reed were laid in
a diagonal fashion with the help of
reapers.

Wet mix of cob is prepared by
adding sub soil,quarry waste and
straws mixed with water.

The ratio of the wet mix is 4:3/4 of

&' subsoil and quarry waste with straws

N and water.

i
The wet mix was then laid on the
wattle from both the sides in such a
manner that there were no air gaps
left.

It was left to dry until it lost moisture
completely

Sifice | is a simple jafékior partition BN

wdll afld did noff requige any water
préofilg we applied @ simple wet

=]

mi} of §ub soil a8 plast




Earth Crete as its name suggests is concrete
but made with natural material as its
main component of as earth.

It has a wet mixture of earth, broken debris
and cement is used for the sole purpose of
binding all of these materials.

After Pouring the mixture it takes around
24 - 48 hours for curing

Bottles for reducing material usage

1 n 4” 1 ”n

Form Work with Double legged
Stirrup paced at 6” C/C

MIXING RATIO

4 Stone Jelly

2 M Sand

1 Cement

DESIGN — BUBBLE AREA




- Tubular Level for Checking the
- levels of all the 4 columns
- without any height difference.

| Tube leveller is a technique used to

| determine the
. apparent inclination of an object or
" surface and for
matching elevations of locations
that are too far apart for a spirit
level to span. The simplest water

] ﬁm ffNG THE EXIST']NG STRUFT}JFE AND . level is a section of clear tubing,

2

A CAC] MENT OF EARTH CRETE CéLlfM = partially filled with water. The ends
- e 5% : . are held vertical, and the rest of the

= tubing lies on the ground or
| floor. The water level at each end of

& the tube will be at the same
elevation, whether the two ends
are adjacent or far apart.

Pits of Depth 18” are dug and filled

with construction waste stones and

M-sand for foundation purposes, the

new Earth Crete columns are placed

inside the pits and water is poured for
- = setting the sand

DESIGN —BUBBLE AREA




‘Eamboo should be harvested when the‘, ,

‘,Wt':od 15 at its« maximum | strength,
usualiy between 3, 045 years old. It is

best {¢] harvest bamboo-with the least:

agf]eunt ofisap in_ it to mifimize. the

«s’ugars andistarches that attract pests .’
‘and- fungal growth, .

3 “The best_tlme is in the dry season,
during the'perfod of the new. moon and -
inthe. ea"rly“’mornmg or evening.

f:
] -
> g_; L

After the bamboo is cut as much
of its sap is removed as possible.
A traditional method is to lie the
freshly cut bamboo in a flowing
stream for several weeks to leach
out the sap replacing it with
water.

Another method is to stand the
bamboo upright in drums of
water for several days. The
bamboo draws in the water and
exudes the sap.

Yet another method is to inject
water under pressure into the end
of the culms to force the sap out.
Untreated bamboo will, like any
grass, not last long. For short
term purposes such as scaffolding
or buildings for  temple
ceremonies the bamboo is not
treated and may only last 2 or 3
years. Good harvesting and
treatment can extend the life up
to as much as 20 or 30 years.
Treatment provides protection
against the natural enemies of
bamboo, termites, powder borer,
fungus and wet rot.

DESIGN —BUBBLE AREA



Stone template

supporting——""
wall

builderbill 25/6/09

Traditional King Post Roof Truss

Bubble Area After Laying
Terracotta Tiles

TN e ——

&
3

P"‘"r - u s

Earth Crete
Column

Bamboo Lashing with coir rope
Japanese Square Lashing technique

Use of Bamboo Nails for
structural stability

DESIGN — BUBBLE AREA




