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Ref No. 109/3812
December 10™, 2021

To,
The Head of the Department,
Sathyabama Institute of Science and Technology,

Rajiv Gandhi Salai, Jeppiaar Nagar,
Chennai 0 600 119, Tamil Nadu

Dear Sir/Madam,

| am happy to confirm Ms. Kavya Mohandas (40890008), a master’s student at Sathyabama Institute
of Science and Technology to work with us as an intern for a period of 4 weeks from December 015t
to January D6th 2022. | wish her a happy and learning time.

Yours Sincerely,

thya Prakash Varanashi

Principal Architect.
SATHYA CONSULTANTY,
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Consolidated Certificate (Experience)

SATHYA CONSULTANTS

ECO FRIENDLY ARCHITECTURE, SUSTAINABLE
URBAN DESIGN AND CONSERVATION

# 166, KATHRIGUPPE WATER TANK ROAD
4TH CROSS, 4TH BLOCK, IRD STAGE
BANASHANKARI, BANGALORE S60085
Ph OROD - 26794220 IHATOTRSA
sathyaconsulii@pemail com (Off)

Ref No. 109/3819
January 20™, 2022

TO WHOM IT MAY CONCERN

Kavya Mohandas, from Sathyabama Institute of Science and Technology, Chennai, Reg. No.
40890008, showed a lot of interest in joining our build to learn internship program by DESHA Forum
a unit of Sathya Consultants, at Varanashi Organic Farms in Adyanadka, Karnataka.

Kavya joined us on December 1st 2021 and completed the stipulated Masters internship on lanuary
6th 2022.

Initial month went by to study how our firm approached eco-friendly architecture, what are the
alternative ideas we advise and how innovative construction techniques can lead to both ecological
and economical designs evolving from direct site conditions, local material and practices, often
dealing with constraints which only being at site can teach her.

Later after getting adjusted to community living, Kavya got comfortable communicating with her
peers and native labourers, and started developing hands-on construction. Over the next few weeks
she learnt how to season and prepare bamboo for construction, mud preparation and storing,
upcycling waste materials and material management. Kavya developed the skill of mud wall building
quickly and can construct it now without supervision and with clean interest and concentration
towards the same. She has learnt complete construction of wattle and daub with different wall
junctions and fixtures in the wall ensuring quality work. Also has insights of some alternative
techniques of roofing. Since it is an on-site working environment Kavya got more exposure on hands-
on building and few detail drafting works. Kavya became an integral part of the natural building
community at the venue, living amidst nature and trying to lead a nature conscious living and most
importantly healthy lifestyle practices. She has become a stronger person both physically and
ideology wise.

We wish her a happy future and hope she takes natural building as her steps further into the
construction and architecture fraternity.

i

a Prakash Varanashi

SATHYA CONSULTANTL
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Bonaxive: tref Stage,
g4V E LI A L PEL]
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DESHA

About

DESHA
by DESHA is a unit of SATHYA

}' v CONSULTANTS deq|ing with low-cost
” platform is abundant to various form of
}‘ < eco sensitive, cost effective and

AVEA

SATHYA CONSULTANTS +ec|‘miques and innovations.

hands-on sustainable projects. The

sustainable architecture materials,
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About the project

t's a 4-cottage holistic and organic retreat project at Varanashi Organic

Farms which extends for about 100 Acres over two properfies.

The cottages are |o|armed orgonica”y o|ong the site, maintaining and

orotecting the contours and existing vegetation arou nd it

M-ARCH | SUSTIANABLE ARCHITECTURE | PROFESSIONAL TRAINING | KAVYAMOHANDAS | 40890008
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Fach cottage is around
250-300 sqﬂ, with a

|iving and bed areq, toilet,

workstation and shelves

for storage.
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Foundation

L aterite step foundation takes the
major role Qkang with precas+rﬂng—vve”
foundation in behNeen,boﬂwgowm34
feet below the grou nd.
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’ DESHA

Plinth and stilt structure

The cottages are p|0ced 4 feet above
the grou nd on corbelled laterite stilts

and well ring stilts O||owing free

movement for the animals and p|cm+s

M-ARCH | SUSTIANABLE ARCHITECTURE | PROFESSIONAL TRAINING | KAVYAMOHANDAS | 40890008
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Floor p|d+e

quoppo stones rest on L and T omg|es supporJred by steel members in between.

M-ARCH | SUSTIANABLE ARCHITECTURE | PROFESSIONAL TRAINING | KAVYAMOHANDAS | 40890008
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S uperstructure

Super structure is a load bearing
structure of laterite stone, ISMB, and

wattle and daub walls with reclaimed

qugobre tile s|oping roof windows

Oﬂd dOOI’ Frames.

. Wattle and daub
2.ISMB

3.Laterite stone

M-ARCH | SUSTIANABLE ARCHITECTURE | PROFESSIONAL TRAINING | KAVYAMOHANDAS | 40890008



¢ DESHA
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Wall
ISMB

I'x6"x6" Interlocking
stabilized mud bricks
cover up the rest of
the structure and
forms the partition

wall.

Tha™ W

SR NE.  WERIWTE v v,
ke e -

T ’

“m
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Wall
W attle and daub

Wattle and daub cover up the above area over the laterite
and ISMB walls till the roof structure and few portions of the

walls.

Wattle and daub is a composite bui|ding Jrechnique that
consists of a woven lattice (the ‘wattle’) (here: bamboo

reinforcement) which is daubed with a sﬁcky filler material

(here: mud mix).

M-ARCH | SUSTIANABLE ARCHITECTURE | PROFESSIONAL TRAINING | KAVYAMOHANDAS | 40890008
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Reinforcement (W attle)

Bamboo

In order to minimize the cracking and decay of the bamboo reinforcement, and to maximize
the life of the wattle, bamboo is ChemicoHy treated by sooking it in boric borax for severa

CICIYS.

Other ways to cure bamboo is by natural methods, invo|\/ing heat or saltwater. Without
proper seasoning of the bamboo, the material is vulnerable to fu ngus and insects. Also, the
po|es often crack because of fluctuations in temperature and humidier that can occur

SQOSOHOHy.

A pre—mixed powder blend of boric acid and |oor0><, in a l:1.5 rafio is spreod in water and

bomboo IS SOOde n FOF a Week. H'S sun dt’i@d For a Week Qﬂd S'I'OI’QCI N shode.
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" DESHA

There are three parts in bamboo reinforcement. Tie bamboo, Vertical and

Horizontal members.

1.5"-9" wide bamboo is used for the tie beams and vertical members.

Horizontal members have width less than 17

ejjl chadkr
; B Welded by (T
{ie bawmb n &A}Jodb ooun

[A-FRAME BrwE00 WEAVING]
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Smadt cufa
R4 plaud
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Bamboo weaving pattern

There are different weaving patterns depending on ‘
the comp|exi+y of the frames. ___‘
Vertical members are placed at a distance of 10" to T o

spacing and horizontal members at a distance of 4
Rough and smooth side H 'm»\
are p|oced o|+ern0’rive|y LN
in both vertical and
horizontal members

Q||owing friction to hold

it JrogeJrhe r.
BE 0 i R e
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Daub
Mud

Particle size:

0.05mm 2mm

Any type of soil has the Fo||owing content and the
poroportion of each determines the oroperty of the

soil.
A god mix of soil for construction has the >3 o ., ;_';f-_.-f%:%ﬁn.uuzmm.-u.usmm

1(o||owing proportion of elements.

<0.002mm

Sedimentation fest

100g of soil is

CLAY - 20-25%
mixed in 1l of water
and shaken SILT - 25%
vigorous|y until SAND - 15%
mixed well and GRAVEL - 15%

Semmeu‘rmou]
T4
M-ARCH | SUSTIANABLE ARCHITECTURE | PROFESSIONAL TRAINING | KAVYAMOHANDAS | 40890008
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On-site quic|< test

Cigar fest

Soiled mixed with water is rolled into form a cigar shape.

I el Bl @ 48 T, 0% @ eead i

£ it breaks before reaching 4" length, it has more silt content

£ it stay's beyond 4" without breoking, then it has more <:|oy content.

M-ARCH | SUSTIANABLE ARCHITECTURE | PROFESSIONAL TRAINING | KAVYAMOHANDAS | 40890008



DESHA

Drop test

Soil mixed with water is made into a |um|o and dropped to the grou nd from

shoulder heighf

if there are minimal cracks, it's a gooo| Mmix.

if there are a lot of cracks, it has more silt content.

if there's no crack at all it has more c|oy content.

N
ey

Hand wash test

Mix soil with water and spreod across the hands and wash off.

I it washes off too soon, it has more silt. If it sticks to the hand and takes a lot of
effort to wash off, then it has more c|0|y. f it sticks to the hand but washes off, it's a

gooo| Mix.

M-ARCH | SUSTIANABLE ARCHITECTURE | PROFESSIONAL TRAINING | KAVYAMOHANDAS | 40890008



. DESHA

The selected desired mud is s+amped and mixed with baked and powdered sea shell lime
in the ratio of 1:10 (llime:10sand) for stabilization and kept for fermenting for 1 week.

After 1 week the desired amount of mud mix is taken and s’ramped and mixed with coir to

make the daub.

M-ARCH | SUSTIANABLE ARCHITECTURE | PROFESSIONAL TRAINING | KAVYAMOHANDAS | 40890008
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I:1 ratio of the mud mix is mixed with the coir.

-

M-ARCH | SUSTIANABLE ARCHITECTURE | PROFESSIONAL TRAININ

G | KAV

DESHA

Desired quantity of

mud is taken

One butte of coir is
evenly spread over

the mud in 2-3

rou nds.



DESHA

After every 5-6 rounds of adcling coir
and stamping the mud is turned over

until the desired texture and consistency

is achieved.

M-ARCH | SUSTIANABLE ARCHITECTURE | PROFESSIONAL TRAINING | KAVYAMOHANDAS | 40890008
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DESHA

The prepared mud is daubed into the bamboo wattle and
pressed into it |eqving hole like impression. This process is
called pqcking. This he|ps the mud to dry faster |oy allowing
air through it and hold the mix together strong.

The mud is packed to a thickness of
1.5°-2" on either side from the center

of the wattle. Amax heiglﬂ' of 2 is
packed in a clay.

Pa’rching and scraping is done where

desired thickness is not attained.

It takes almost 1 year for the wall to

iy llyy



o DESHA

Roof

Roof fabrication is done in Gl box sections
with reclaimed Mongcﬂore tiles. Clear g|ass

tiles are used in some |o|0ces for natural |igh+.

= Ry 'I‘.‘. ‘f
G

[RaﬁF|
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Plaster

Cow Rice husk ash

Lime

M-ARCH | SUSTIANABLE ARCHITECTURE | PROFESSIONAL TRAINING | KAVYAMOHANDAS | 40890008
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9s0il+1/2sand+1/2cd 9soil+1sand+3/4cd+1/2lime 1/2s0il+1sand+1/2rha+1/2lime

.

N/2s0il+1/2sand+1/2rha+1/2straw

M-ARCH | SUSTIANABLE ARCHITECTURE | PROFESSIONAL TRAINING | KAVYAMOHANDAS | 40890008



- DESHA
1/6s0il+1sand+3/4lime 11/2sand+1/2lime+1rha

lIsoil+1sand+1/3lime+1/2rh+1/2cd

I

it

lsoil+1sand+1/3lime+1/4rh+1/2straw
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Tools

Tools used for mud Mixing and packing and wall scu|erures.
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DESHA

Tools used for bamboo sp|i’r’ring and weaving
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Joinery

Windows

Reclaimed

windows are

welded into Gl

frames above the

lintel level.

Windows on the

the walls.

\

AV A
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0 DESHA

Filler g|ass on walls and frames
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8 Glasses are either kept
- %,3‘4 Fu”y or cut using fire and
u taped together and kept
inside the walls to attain

o VA e desired desig n.
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