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THESIS SYNOPSIS

Andhra Pradesh government has taken up GNSS (Galeru Nagari Sujala Sravanthi)
project. It is one of the projects in Y.S.R kadapa district for facilitating water to the dry lands
of the Pulivendula. Due to this storage of water 26 surrounding villages were droned.
Villagers of this 26 villages were allotted plots in the respective rehabilitation in the nearby

areas giving all sorts of compensation.

Talla Proddatur is also one of the rehabilitated villages. In Talla Proddatur village
there is proposal for the government high school. Designing a high school with all required
and convenient infrastructure facilities with reused and recycled materials and passive design
strategies in Talla Proddatur village Admin, Library, Pri primary, Primary, High school blocks,
Kitchen and dining area and Play ground all these are the spatial requirements planned in

school.

For construction locally available materials (kadapa stone pieces, granite waste
pieces) are used for wall and roof materials. Recycled and reused waste materials can be
used as construction materials. Building with these types of materials are sustainable, eco

friendly and can reduce the cost of construction.
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CHAPTER 1

INTRODUCTION

1.1 INTRODUCTION

Andhra Pradesh government has taken up many irrigation projects for providing water to
the dry lands of drought areas. GNSS (Galeru Nagari Sujala Sravanthi) project is one among
them situated in Y.S.R kadapa district for facilitating water to the dry lands of the Pulivendula.
Area with a storage capacity of 26tmc of water and built a reservoir accordingly. Due to this

storage of water 26 surrounding villages were droned.

Villagers of this 26 villages were allotted plots in the respective rehabilitation in the
nearby areas giving all sorts of compensation. Hence the villagers started constructing new
houses in the allotted rehabilitation areas. Talla Proddatur is also one of the rehabilitated

villages. In Talla Proddatur village there is proposal for the government high school

1.2 NEED OF THE PROJECT

Education is the foundation of any society. It is responsible for the social, economical,
and development of society. Schools play an important role in molding a nation’s future by

facilitating all round development of its future citizens.

1.3 AIM AND OBJECTIVE
(a) To design a high school with all required and convenient infrastructure facilities with

reused and recycled materials and passive design strategies in Talla Proddatur village.

(b) Constructions using alternative materials like reused and recycled materials

(c) Incorporating passive design strategies



1.4 METHODOLOGY

Topic selection
Model school with AMCM

Detailed study about recycled and reuse materials
(Background work)

Site selection and justification (Live proposal)
(TALLA PRODDATUR)

Selection of literature and live case studies

Literature — Manavsadhana activity center
Atiler school
Earthship

Live — Kadapa public school

Aurobindo ashram
Zilla parishad high school

Comparative analysis of case studies and its
inference

Spatial requirements and area statement
Site documentation and site analysis
Concept and zoning and conceptual zoning

Single line schematic site zoning and 3D massing
And study model

Site plan and floor plans and sections and
elevations

Detailed working drawings and 3D model and
rendered views



CHAPTER 2

LITERATURE CASE STUDIES

2.1 ATELIER SCHOOL — BANGALORE

Location - Bangalore, India
Architect- Chitra Viswanath
Building type- Play School

completion — 2016

2.1.1 SPACIAL ANALYSIS:

The school building contains classrooms, studio, and a childhood simulation center
around a central piazza, with filter spaces allowing transition between the class rooms and the
piazza. All the spaces like class rooms, center piazza are interconnected with each other. It

makes the space convenient to the children to play and study as well
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Fig 2.1: Plan of Atelier school
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There are totally 8 columns which support the whole building as a single roof. Each
column looks like tree with branches. This tree form, will be a structural element, allows the roof
to be perceived from a height that where children can relate to.
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Fig 2.2: Structural paln of atelier school Fig 2.3(a): Column detailing

DET-Y DETAILING THE STRUCTURE

Fig 2.3(b): Column detailing



2.1.2 MATERIAL ANALYSIS:

Whole interiors are done with paper tubes. Paper tubes are supported by brick wall of
height 0.2m from the floor level. And top of the brick wall 2 inch concrete coping is done and on
that paper tubes are placed and screwed with iron rod inside the paper tube for stability to with
stand. Each paper tube is of 100mm thick and each paper tube is screwed with another paper
tube for the stability of the wall. Paper tube wall does not take any structural load. Paper tubes

are used only for the interiors partition walls

MODEL SCHOOL WITH AMCM

{Alternative materials and construction methads)

ATELIER SCHOOL - BANGALORE

*Loction - Banglore, India SPECIAL ANALYSIS:

*The building consists of classrooms, studio, and a childhood simulation
center around a central piazza, with filter spaces allowing transition
between the rooms and the piazza.

*Architect- ChitraViswanth

*Building type- Play School

*All the spaces are inter connected with each other. It makes the
space convenient to the children to play and study as well

*completion - 2016

plazza space for kids
to play and study *This tree form, while being a structural element, allows the roof
to be perceived from a height that children can relate to.

Roof is supported on eight columns in the
form of a branching tree.

LT R GROUND FLOOR PLAN -
class room partition with paper tube NITps://arcnitectureive. N/ the-atelier-senool-bangalore-piome-environmental/
e GRANDHE SAI NAGA RISHITHA =
- 37210014 (175AR005) { g )
CASE STUDY - ATELIER SCHOOL 20i7:3082 (FHEE) n s

Plate 2.1: Study of atiler school



; < [S1S3HL) EZ0E-L102
ﬂ@m@ M [SUUBVSLL FLOULELE
X WHLIHSIH YOV IVS IHAONYAD

AL ALR- B0 -3 IO EAUR G- |OOLR5-131| 21R-2U 1/UL 312401220 Y246/ 5diy

s|jem uolied siouajul
3l 10) Ajuo pasn aue saqn) Jadey

-

PEO] |BIMINLS AUE 33E}
10U saop saqn) Jaded asay )

A0 NANOAS

.\Irr. -
B -

T P

v v L

aaa Buiypuelq e sjuasaidal uWINo|o? Yoey

TOOHDS YINILY - AQNLS ISVD c

0} 3je|a1 UED UIP|IY> 1241 1yBiay e welj pantaniad aq o} Jood ay} smo|[e
SUBLLED [BININE B SUIaq 3)1yam tLIo) 220) Sy

e 33 NOWDIS

1813y ualpiy2 ay) o) Suuisduo:
pausisap ade saqn) saded auy jo ySiay

e 58 NOWLDAS

suno|od 818 yum pajaoddns
pue pa|Bue s1 jooy

sl EgnEanans H | 1L
FrErT e | L—
N 3o1q pue ssf e
312.5U0D Y 3Uop i PaIIMISUCD 248 S|[EM J3IN0

|leraaqny aaded aU) jo as2q ay )

J|ean 3y Jo Ajnjigels sy Joy aqny Jaded
layjoue Y panaiss st aqng Jeded yoeg

SISATYNY IVIHILYIN

(SPOYIELLI UDNDMIISUCY PUE S|BUBJRL SANBLIA)|Y)

WOWY H1l/i\ TOOHDS 1IaOW

Study of atiler school

2

Plate 2



2.2 SUSTAINABLE PUBLIC SCHOOL — ARGENTINA
Location - Argentina, India
Architect - Michael Reynolds
Building type - School
Year of construction - 2016
Area - 270sg.mts

Construction Time - 7 weeks (January — March 2016)

2.2.1 SPACIAL ANALYSIS:

The Earth ship, as Reynolds calls it, seeks to make the most of the energy of the sun,
water, wind, and earth. The surroundings are sensitive to the orientations, opening to the north
to make the most of light and solar energy through a wide glass corridor that acts as a

distributor of the three classrooms and two wings of the school.

Fig 2.4: Plan of Sustainable public school



Seven principles of sustainability on which the building will be built:
1. The use of recycled materials
2. Treatment of gray and black water
3. Thermal conditioning
4. Application of renewable energy sources
5. Collection and purification of rainwater
6. Organic food production, and

7. The human factor

Lo
- ) o 500 1000mm | 292 Ashiey Down Rd.
}_l_‘ 857880
) . Ancilary bulding
i.' scale 25:1 Diagraen: Tyre wall
Limetiay rerder rrd
24 July 2006
Tyre fled witn LECA Uns tefes | oarth
e i e e e -
LECA fiied
- -p,.

Thermal meuatien
(polyleam Nucrbosrd Sme)

Damg proot memarara DPA,

Backiil of day and rubble,

Pea gravel heips dranap

“—— Floor boards 22mm

4——  Foudstons made bom
rabble Biled gabions

Jowuts hurg trom brmber plate
French drain Battom surdace of focr
Dich filed win pranuar #2200 batween fanges. of

s longeh of yre el budaton lact in foor

Fig 2.6: Wall detailing of Sustainable public school

The south side building is enclosed with a thick retaining wall made of roofs filled with

sand and compacted gravel containing the sand and earth slope at the back of the building. The
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north corridor, in turn, enables the production of food through an interior garden. projecting to
the exterior a simple and forceful facade dominated by glass and wood.

2.2.2 MATERIAL ANALYSIS:

Its construction is made up of approximately 60% recycled materials (covered with
plastic and glass bottles, cans, cardboard) and 40% of traditional materials. The school
also counts on a process of treatment of black water which includes a septic tank also created

with recycled materials (in this case tractor coverings) and a wet zone on the exterior of the

building.

Fig 2.7(a),(b),(c),(d): construction of Sustainable public school

The sustainable school uses rainwater for human consumption in the sinks, irrigation of
the vegetable gardens and finally to the cisterns. It will generate cross circulation of fresh air in

the summer through the classroom. Electrical energy is generated from photovoltaic panels and
central energy storage.

s

Fig 2.8: Section and elevation of Sustainable public school
9
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2.3 MANAVSADHNA ACTIVITY CENTER — AHMADABAD

Location - Ahmadabad
Architect - Yatin Pandya
Year - 2006

Area - 1100 sqg.mts

Construction Time - one year (2005 — 2006)

2.3.1 SPACIAL ANALYSIS:

Manavsadhna has radial organization. Here all the spaces are tend to open at the central
court. The courtyard acts as a multipurpose space where children dance and play various
outdoor games and also cultural programmers will be conducted. Ahmadabad is a kind of hot and
dry climate. All the spaces are oriented towards the windward direction facing the open court for
the cross ventilation.

\."—'_"b‘

24 |

q.n,a,, ju\u N
1 M\"\

DENTAL CLINK DL |

'~- u TCHEN
E I lIIIH..‘J(\

ADMB OPRICE—~" o TRAINING
CENTRE

UPPER LEVEL PLAN LOW ER LEVIL PLAN

Fig 2.9(a),(b): Plan of Manavsadhna activity center
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2.3.2 MATERIAL ANALYSIS:

Manavsadhna is constructed as a live demonstration for the application of recycled waste
as affordable, aesthetically pleasing and efficient building components. Materials are of
municipal/domestic waste and prepared with simple hand operated tools by the local people
These recycle materials include —

scement bonded fly ash bricks,

emold compressed bricks made from landfill site waste residue,
«Stabilized soil block,

eglass bottles,

*Plastic bottles filled with ash and waste residue,

svegetable crate wood paneling in the inner

epartition walls

Fig 2.10(a),(b): Waste materials used in Manavsadhna activity center

For reinforcement coated paper waste and for door panels uses shredded packaging
wrapper. Vegetable wood crates as frames for the interior partition walls and oil containers as

blades make the ventilation louvers in the toilet.

B UL 4 4 !
HOT AIR ENTERS FROM SMALLER OPENING AND GET
COOLED KEEPING THE INSIINS COOL

Fig 2.11: Climate analysis of Manavsadhna activity center
13
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There are different types of waste materials and construction techniques used in making walls,
and the roof and floor slabs are -

*Filler slab with glass bottles,

*Plastic bottles

«fly ash Bricks

*Stone slab

*Cement bonded particle clay tile cover

eLight conduit pipe truss with G.l. Sheet with clay tile roof

MODEL SCHOOL WITH AMCM

[Alternative materials and construction methods)

MANAVSADHNA ACTIVITY CENTER - AHMADABAD

*Location - Ahmadabad
*Architect - Yatin Pandya
“Year - 2006

#*Area - 1100 sq.mits

“Construction Time - one year (2005 — 2006)
Filler slab with glass bottles,

MATERIAL ANALYSIS:

*Manavsadhna is built as a live demonstration for the
application of recycled waste as affordable, aesthetically
pleasing and efficient building components

*Materials are municipal/domestic waste and prepared
with simple hand operated tools

*These include -
*cement bonded fly ash bricks,
*mold compressed bricks made from landfill site waste residue,
*Stabilized soil block,
«glass bottles,
*Plastic bottles filled with ash and waste residue.
*vegetable crate wood paneling in the inner
*partition walls

filler slab plastic bottles Vegetable wood crates
as frames

*There are six types of waste materials and construction
techniques used in making walls, The roof and floor
slabs are includes

«Filler slab with glass bottles,

*Plastic bottles

*fly ash Bricks

*Stone slab

*Cement bonded particle clay tile cover

*Light conduit pipe truss with G.1. Sheet

with clay tile roof

*Door panels uses shredded packaging wrapper and
coated paper waste as reinforcement.

*\Jegetable wood crates as frames and oil containers
as blades make the ventilation louvers in the toilet

https://worldarchitecture.org/architecture-projects/ezmc/manavsadhna-activity-centre-project-pages. html

GRANDHE SAI NAGA RISHITHA =
CASE STUDY - MANAVSADHNA ACTIVITY CENTER 3721001 {T73AR003) n {‘ :‘)
e

2017-2022 (THESIS)

Plate 2.5: Study of manavsadhna activity center
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2.4 KADAPA PUBLIC SCHOOL — KADAPA

Location - Kadapa, India
Total site - 7562.75sg.m
Built up area - 1762.41sq.m
Building type- High School

completion — 2016

kadapa public school is located in T.Rama chandrapuram in kadapa town. The
surroundings of the school are very calm with farming lands on the south and housing colony on
the north. There are two existing roads on the west and south side of the site. There is only one
internal road which divides the site into two parts. The school building is located at south and
play ground is located on the north of the site In the front there is a fish pond and play area and
toilets on the south west for primary class children and in the south east corner of the site for the

higher class students

2.4.1 SPACIAL ANALYSIS:

They have separate play area for the preprimary, primary and secondary class students.
In addition they have language lab, audio and visual lab and robotics lab for the students. There
is a central courtyard which plays a major role in lighting and ventilation for the spaces of the
building. The central courtyard is open to sky. It acts as a multipurpose space like indoor play

area gatherings and also it has basket ball and tennis court for the students

Spaces in the ground floor are — Reception, waiting lounge, principal room, wise-
principal room, admin office, preprimary class and primary class rooms, language lab, and
math’s lab, computer lab, audio and visual room, robotics lab, staff room, meeting hall, accounts

room, girls toilets, boys toilets, staff toilets
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EXISTING VILLAGE ROAD

Fig 2.12: Plan of Kadapa public school
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CHAPTER 3

DATA COLLECTION AND STANDARDS

3.1 REUSABLE MATERIALS NEAR THE SITE:

Waste materials like glass bottles, pet bottles, tires, and paper tubes can be used for

construction. There are different types of construction techniques 1o use these materials in the
construction.

MODEL SCHOOL WITH AMCM

(Alternative materials and construction methods)

MATERIALS

GLASS BOTTLES:

*Glass bottles can be reused after the primary use

*Glass bottles can be used in many ways.

PET BOTTLES:
*Pet bottles are plastic waste

*“Pet bottles can be used for walls and other elements

Building a bottle wall

Bottles

Students and volunteers stuff the plastic bottles with plastic : . " X
bags and other insulating trash. More bags fill in the gaps The empty plastic bottles are filled with dry sand or construction waste

between bottles.

Pet bottle wall construction:

i Chicken wire The filled plastic bottles are placed like & row of block or brick
-— The bottles were
~  bound between
layers of chicken
wire, which are

Gaps in between the bottles are filled with rubble and cement to form a solid wall

attached to a The bottles are aligned in straight or curve lines with the help
metal frame. of a twin tied around the neck of the bottles when laid
Concrete

Up to three layers
of cement mixed
with sand were
applied to the

.. outside of the
—=— bottles, with
3 orange paint
adding the
finishing touch.

ERIC BAKER/THE OREGONIAN

“ GRANDHE SAl NAGA RISHITHA .
" MATERIAL STUDY 37210014 (175AR005) m {.“"}
e

2017-2022 (THESIS)

Plate 3.1: Study of materials
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3.2 STANDARDS:

For institutional buildings above 750sq.m, 5% to be developed as open space

For buildings beyond 300sq.m, 1m planting strip on peripheries must be maintained

Municipal Administration and Urban Development Department - Model Building Bye-
Laws 2016 of Gol — Andhra Pradesh Building Rules, 2017 — Orders — Issued.

For non-residential plots above 3000 sgm

In case of plots above 750sqg.m, it is permitted to transfer up to 2m of setback from any one side to any other side without

exceeding overall permissible plinth area, subject to maintaining of a minimum 2.5m setback on other side and a minimum building

line. The transfer of setback from front setback is not allowed.

Main entrance to the premises shall be of adequate width to allow easy access to the fire tender and

in no case it shall measure less than 6m

For buildings with above 15m in height (excluding stilt floor) the minimum dimension of the internal courtyard
shall be with an area of not less than 25sg.m and no side shall be less than 3m in width

No portion of a room shall be assumed to be lighted if it is more than 7.50m from the opening assumed for lighting that portion

Size of ventilation shaft 4sq.m with of 1.5m

Watch and ward cabins of area not more than 45sq.m at the entry point

Fig 3.1: Andhra Pradesh building rules, 2017

Minimum Width Provisions for Stairways

Parking Area to be provided in All Buildings

Sl

Parking area to be provided
as percentage of total built up
area

First Grade,
Second Grade
Municipalities,

. . Municipal Nagar
No Category of building/activi q
gory 9, ity :orporatmns Panchavats hnd
: Gram
Sotcton Crate | B oy
in Master Plan
Municipalities | 1 Faster FIZh
Development
Authority Areas
(A) (8) © (D)
1| muttiplexes 60 50
2 | Information Technology Enabling
Services Complexes,
50 40

Shopping Malls (above 4000sq. m),

Business buildings, Cinema halls,
Hotels, Kalyana Mandapams, Lodges,
Offices, Other Commercial buildings,
Restaurants & High-Rise Buildings /
Complexes of Non Residential Category

S. Type of Building ~ oA “f"dth
for each stairway
No.
(m)
(A) (B) (€)
1 Residential Non High Rise Buildings 1.00
2 Other Residential Buildings €.q. Apartments, 125
Hostels, Group Housing, Guest Houses, etc. -
3 Educational Buildings like Schools, Colleges 1.50
4 All other buildings including Hotels, Nursing 1.50
Homes etc,
5 Institutional Buildings like Hospitals etc. 2.00
6 Assembly Buildings like Auditoria, Theatres and 5.00
Cinemas i

Colleges, Godowns, Hospitals, Industrial
buildings, Institutional buildings,
Residential Apartment Complexes
Schools, Educational Buildings & Other
Buildings

Fig — 3.2(a),(b): Staircase and Parking area percentage

22




Building Line or Minimum Front Setback Minirmum
Plot Si Height to be left (in m) thack
< f“? Sql:_::'l] Farking |(in m) Abutting Road Width E= oic =
. a provisio |Permissi- | Up Above | Above | Above . -
R n ble to |12m& |18ma&|24ma |APOv | remaining
Up to e sides
Up to 12 up to up to up to 20 (in m)
m_ | 18m 24m | 30m m .
(A)] (B) (€) (D) (E) (F) |(8) (H) (1) (&)
Stit + 7 3 4 5 6 7.5 5.0
2or 15
11 | Above 2500 | more 3 4 5 6 7.5 6.0
Cellar %%
Ernel B 3 4 5 6 7.5 7.0

Fig 3.3: Minimum setback standards

3.3 Ramps:

(a) Ramps shall not be allowed in the mandatory setbacks including building line, however
ramps may be permitted in the side and rear setbacks after leaving minimum 7m of setback for
movement of the fire-fighting vehicles.

(b) The ramps to basement and parking floors shall be with at least two ramps each with a
minimum of 3.6m wide or one ramp with a minimum of 5.4m wide, provided with gradient of 1:8
for cars and 1:15 for heavy vehicles. At curved portions of the ramp the slope should not be

more than 1:12.

3.4 Corridors:

(a) Exit corridors and passageways shall be of width not less than the aggregate required width
of exit doorways leading from them in the direction of travel to the exterior.

(b) The minimum width of a corridor in a residential building shall be 1.2m for single loaded and
2.0m for double loaded and in all other buildings shall bel.5m.

(c) Where stairways discharge through corridors and passageways, the height of corridors and

passageways shall be not less than 2.4m.

3.5 Pathways:
(a) Public walks should be at least 1200mm wide and should have a gradient not greater than 1
in 20
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(b)A walk shall have a level platform at the top which is at least 1500mmlong, if a door swings
out onto the platform or towards the walk. This platform shall extend at least 300mm beyond
each side of the doorway.

(c) A walk shall have a level platform at least 900 mm deep, if the door does not swing onto the
platform or towards the walk. This platform shall extend at least 300 mm beyond each side of
the doorway.

3.6 Class room:

< =l : .
m /cnm.haoann é? 1 CUPBOARD t_{cum.
" uloo E BORRD é"nou
960 x 450 nzouso]\ —{oopnzo=isa
BE EO 05 o5 oo oo oo
7300 :] D E i i ul 450
(mym| (mm| [mym| ag 500

L oo oo oo |
OO0 OO 0O gg [ w ] %] L1

o Y B == ==

OO oo ©Og o4 | e N i A B O O

[__| r—_[ 1 | f | 450 g Q (| g g
Oog |go| oo 9o 650 (I |
L . oo oo oo

o T -
Lkl T

All dimensions in millimetres,

All dimensions in millimetres,

Fic. 2 Typican InrustraTion oF A Seconpary/Hicier Seconpary

CrassrooM
Fie. 1 ‘Tveicar TLLustrRaTioN oF A Prisary CLastroom

Fig 3.4(a),(b): Primary and Secondary class room standard layout
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3.7 Laboratories:

3.8 Sanitary fittings:

00

8500~

—
.].._.. 3450 ——=

TEACHERS®
RO DARK ROOM
AN
h — 8

£ cHaLxBoARD

,-FIKEBDE ING il

STORE-CUM-PREPARATION
ROOM

All dimensions in millimetres.
Fio. 6 Typican ILLustraTion oF a Pavsics LasoraTory

BOOK _AND
BAG STORAGE

l

TABLES
180021000

FIXED WORKING

BENCH

FIXED SERVICE

UNIT,
: L

800 x 1000

SERVICE WINDOW
STORE CUM- PREPARATION ROODM
600

SERYICE LINE

| WORKING TABLE

FIXED BENCH

All dimensions in millimetres,

Fig 3.5(a),(b): Physics and Chemistry lab standard layout

Fic. 7 Tveicas [LLustraTion oF A CHEMISTRY LABORATORY

Sk

No. —
For Boys For Girls
O] (2) (3) (4) (5)
1. Water-closets 1 per 135 pupils or 1 per 40 pupils or part 1 per .40 pupils
part thereof thereof or part thereof
-— 1 per 30 memhers of staff or part thereof —— — —_—
2. Ablution taps 1 in each water- 1 in each water- 1 in ecah water-
closet closet closet
1 water tap with draining arrangements shall be provided for every 50 pupils or part thereof
in the vicinity of water-closets and urihals
3. Urinals _ 1 per 20 pupils or Squatting plate
part thereof urinals )
1 per 20 pupils
ur part thereof
- 1 per 30 members of staff or part thereof -
4. Wash basins 1 per 15 pupils 1 per 40 pupils or 1 per 40 pupils or
or part thereof part thereof part thereof
- 1 per 30 members of staff or part thereof -
5. Baths 1 bath-sink per = -
40 pupils or part
thereof
6. Drinking water .
fountains - 1 for every 50 pupils or part thereof -
7. Cleaner's sink -« 1 per floor, Min -

FITMENTS

TABLE 9

'rE-SCHOOLS

( Clause 16.2 )

SANITARY FITTINGS FOR SCHOOLS

Scnoons OrneEr Than PreE-ScHoons
s

Fig 3.6: Sanitary fittings for school
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CHAPTER 4

SITE STUDY AND ANALYSIS
4.1 SITE STUDY:

Site is located in a village Talla Proddaturu. Site is in the center of the village on the
highway road. Total site is 33,081sg.m

Cuddapah

(Andhra Pradesh) —n - H
Rl S Y 1
T t

Fig 4.1(a): Andhra Pradesh state map Fig 4.1(b): Talla Proddatur village map

4.2 SITE JUSTIFICATION AND FEASIBILITY:

Site is located in the center of the village on the main road so it will be easy for other
village students to come to school. The surroundings of the site is residential area. There is a

bus stop opposite to the site.

Fig 4.2(a),(b): Site view
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4.3 SITE ANALYSIS:
4.3.1 Neighborhood Context:

Site has three side road axes. One is main highway road and other two are street roads. There
is a healthcare center to the west at a distance of 200 meters. Opposite to the site there are

some commercial shops. In the east there are electrical lines throughout the street road

Fig 4.3: Talla Proddatur village satellite map

4.3.2 Site and Zoning:
Setbacks — South (Front) - 3m

East -6m
West -6m
North -6m

Height restriction - 15m

Parking - 20% of the site
- 1,654.05sg.m
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4.3.3 Circulation:

Site has three sides road access. Bus stop is opposite to the site at a distance of 14m. Service
trucks can be accessed from the main road. The nearest railway stations are Kondapuram at a
distance of 14km (21min) and Tadipathri at a distance of 19.8km (32min)

Fig 4.4(a),(b): Site neighborhood view

4.3.4 Man Made Features:

There are no man made features in the site. Power poles are throughout the road in the east
side. There are residential buildings in the east and north and there is a health care in the west
side

S 4 -
= e

Fig 4.4(c),(d): Site neighborhood view
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33,081 ﬁ'm '/ /

NN N .“':
N iy
, I y ]
5 R \.\ Iul -I I.I
} ¥ | lg75m
b III .r' ..I
166.8m i
j'\ ‘B
A '
g . | J )

Electric poles 4.

\\\(': ; 1 ," i /
Cradualslope s N/ /
of 2m of the oil \)‘K\B‘!-Sm,_”ﬁ, T
Fig 4.5(a): Site analysis plan and section

o 183 8m [SITE}

FECTION - Ba°

214.08m (SITE}

S S I

SECTION - A&

Fig 4.5(b): Site analysis plan and section

4.3.5 Natural Physical Features:

Site has a natural slope of 2m for the distance of 214.04m. Drainage pattern follows the slope to

the east site of the site. Soil type is Black cotton soil

4.3.6 Climate of Andhra Pradesh:

Climate of Andhra Pradesh falls under warm and humid. My site is located in Rayalaseema

region here the temperature is more and humidity will be less
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Climate

*Average Rainfall - 94.2mm
minimum - 3mm
maximum - 133mm

#Rainy days minimum - 1day
maximum - 13days

*Average Humidity - 67%
lowest - 36%
highest - 70%

*Average Wind speed - 13km/h

Jemwiary February  March Juna July  August Slu-L Otk NDNﬂL mum-

ST _-|._.

"nmt u
mwm.'mu
0}1} ﬂ.dp |h.ﬁ\\ H £ 1] ﬂ'“

Bumidity%) A% BN I A% BN N TE  6TR S3W 5%
Ry days (d) 1

Www------ll--—--

*Average Temperature - 29°c *Average sun hours - 8.8hours
lowest - 18.4°¢ lowest - 8.0hours
highest - 39°¢ highest - 11.3hours

Fig 4.6: Climatic data of Andhra Pradesh
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CHAPTER 5

ARCHITECTURAL DESIGN

5.1 SPATIAL REQUIREMENTS

ADMINISTRATION NUMBERS TOTAL AREA PRIMARY SCHOOL NUMBERS TOTAL AREA SECONDARY SCHOOL NUMBERS TOTAL AREA
entrance lounge/reception 1 22.7 nursery class room 2 162 class 6,7 4 324
waiting area 2 137.8 play area 2 60 class 8,9,10 6 486
admission room 1 20 class 1,2 a4 324 staff room 2 120
incharge room 1 20.5 class 3,4,5 6 436 library 1 272
accounts room 1 20.5 EVS laboratory 1 81 EVS laboratory 2 200
Examination cell 1 37.5 staff room 2 120 maths laboratory 2 120
vice-principal office 1 25 girls rest room 2 60 physics labaratory 2 240
principal office 1 30 boys rest room 2 60 chemistry laboratory 2 240
board room 1 20 total 1353 computer laboratory 2 250
service room 1 20 biology laboratory 2 200
staff lounge 1 37.5 QTHERS NUMBERS TOTALAREA lacker raom 1 60
lecture room 1 96 indoor games 1 300 workshop space 4 81
gents rest room 1 20 art room 2 120 sports room 1 135
ladies rest room 1 20 music room 2 120 medical room 1 81
Multipurpose hall 1 230 home science 1 60 stationary room 1 40
total 807.5 language room 1 75 activities room 1 81

audio and visual room 2 60 girls rest room 2 60
OTHERS NUMBERS  TOTAL AREA club activities room 1 150 boys rest room 2 60
kitchen 1 400 total 1185 total 3050

Fig 5.1: Area requirements

5.2 CONCEPT

5.2.1 Strategies can be followed at site level:

(a) Orientation -

The built forms longer facades can be oriented facing the east and west directions. The east
and north side orientations can have the larger window open it helps in avoiding the direct
exposure to sunlight and also allows the interior to receive ample amounts of indirect natural

light and help preventing solar heat gain
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(b) Built form -

More scattered open and closed volumes can be planned and more open courtyards and buffer
spaces can be created. The organic and curved building forms of the building leads to reduced
surface volume ratios towards the East and West directions and thereby reduces the solar heat

gain

Fig 5.2: Site view

(c) Mutual shading -
Mutual shading by placing and planning the building such that they share each other from the

her son can help in reducing the heat gain

Fig 5.3: View of mutual shading of buildings

(d) Vegetation -
Vegetation and landscaping can play a major role in changing the microclimate of a site and can
lower the temperature vegetation can also be used to prevent and protect INS the undesirable

winds and solar radiation
32



(e) Wind channeling and buffer spaces -
Buffer spaces open gardens and courtyards can be provided to channel and bring in good
Breeze and wind into the building

Fig 5.4: View of walkway and greenery

5.2.2 Passive design strategies:

(a) Courtyard effect —

Courtyard can be microclimate modifier and controller it helps in evaporative cooling and
increase of heat loss through ventilation. Usually open to the sky. The heat transfer that takes
place within a courtyard is affected greatly by - the Airflow, thermal mass, solar radiation. Due to
the incident solar radiation in the courtyard the air in it becomes warmer and rises up to replace
it cool air from the ground level floors the rough the louvered openings of the room the

producing the air flow
(b) Passive air conditioning system —

Allowing natural ventilation and day lighting through proper implementation can help in
achieving passive air conditioning. Techniques stack ventilation can also be implemented to

avoid the use and consumption of mechanical air conditioning system

i

T S g"\"'\- R S PN . i,
TR

Fig 5.5: Passive air conditioning system
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(c) Green roofing systems —

These are roofs covered with vegetation and soil and also functions by providing

shading, insulation, evapotranspiration, and acts as thermal mass

vegetables like green chilly
and tomatoes

Frdir e cae S

DR
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Fig 5.6: Green roofing system
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(d) Passive downdraft evaporative cooling —

These systems catch the wind present at higher levels and cool the air down using the

evaporative devices and direct the cooler air into the space

jalli wall r

Fig 5.7: Passive down draft evaporative cooling

5.2.3 Concepts at site level:

For the primary school children, have designed a sand play area with a tire wall for play time

[ BN
PREFILE

§‘rrn:i'[rl OF SH\DE 4§ TFFUSED LigHT

Fig 5.8(a): Mutual shading by trees
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Fig 5.8(b): Sand play area



At the dinning area outdoor dinning is also designed in such a way that the children can have

their lunch and watch the game from any direction

Fig 5.8(c): Outdoor sitting at the dinning

Each and every block is connected with a common gathering space which place a major role in

the school

P

* In the break times children can spend time in the outdoor area which will be \hypﬂ/\uilh trees

.

* In between the walkway green pockets are designedas gathering and relaxing spaces * In the dinning area children can have their lunch in the outdoor

* Children can also watch the game play by the children

S

* There is a common gathering palce which will connect the primary

. i " "
and high school blocks To reduce the solar heat gain green roof is used

* Here for the green roof growing some leafy vegetables,

* This \T e as her 150 b 1 of
This OAT space can be as gathering space and also be & part o oiatoet: Graan s, Bet

outdoor learning space for the children * The walk wy which leads to the dinning ares will be instresting and exisiting
to walk for thechildren because of the greenary with a passage of water channel

Fig 5.9: Concepts used in site
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5.2.4 Materials and construction techniques:
(a) Wall system -

For exterior wall the construction is with kadapa stone and for interior wall have used
combination of kadapa stone and paper tube. Paper tubes are of 100mm thick and filled with
lime motor. For joints in Kadapa stone wall lime motor is used. Lime motor is a combination

of lime + kadukai jagari.

"!““I““““““““““|WIIIIIII""'I"II"II .
‘ | | 100mm thk paper tube |||||||“|||'|”|I“I

. 0.05m thk lime coping

0.75m height kadapa stone wall

0.23m thk kadapa stone wall

Fig 5.10(a),(b): Construction of wall system

(b) Flooring system -

For flooring have gone for red oxide flooring which will reduce the structural load and will

be more economical and astatically pleasing

KADAPA STONE WALL
0.9M THK

RED OXIDE FLOCRING

SURKI LIME MORTAR
0.01M THK

KADAPA STONE FOUNDATION

Fig 5.11: Construction of flooring system

(c) Roof system —

This roof is a combination of palm tree raffters, kadapa stone, surki lime motor. Palm tree
raffters are supported on | - section beams, on top of that 20mm kadapa stones are laid and
filled with surki lime motor ( kadapa stone pieces + lime + sand )
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Fig 5.12(a): Construction of roof system
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Fig — 5.12(b),(C): Construction of roof system

Surki lime motorratio- 1 : 1/2 : 3
lime : sand : surki

RED OXIDE FLOORING
SURKI LIME MORTAR
0.1M THK

KADAPA STONE
0.02M THK

PLAM TREE RAFFTER
0.15M THK

Fig 5.12(d),(e): Construction of roof system

(d) Foundation —

For foundation waste granite and kadapa stone pieces can be used. The wastage is

generated from the cutting of granite and kadapa stone
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Fig 5.13(a),(b),(c): Foundation materials

(e) Cupboards —

For cup boards ferro cement was used.

1 NEENRERERRR N

Fig 5.14: Construction of cupboards

In rest rooms wash basins can be used tires and for doors FRP (fiber reinforced plastic) can be

used.

Play wall for pri-primary and primary

3 h Entrance gate with aluminium can caps and ferro cement
children at their play area

Fig 5.15(b),(c): Material detailing
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5.3 DETAILED DRAWINGS
5.3.1 Site plan:

AREA STATEMENT

* Total site area - 33081 sq.m

* OSR - 10786
- 3308.1 sg.m

* Parking area - 20%
- 1654.05 sq.m

* Plot coverage - 6930 sq.m
* Floor area ratlo (FAR) =1

= 33081x1
= 33081 sq.m

" Achieved FAR - 9692.9 sg.m

* Total built up area - 9692.9 sq.m
SCALE - 1:500

High schoal

poidea ] 0 e @ byl oaal 2 T & —
et | £l b 5 domm|. e T .= lonhh "

Section AA’
T T l ' Pripmary scract Library
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& : o) (RN 5
] | o P | U000 | ﬁ_ — A % i e 1

West elevation

Fig 5.16: Site plan, section and elevation
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Fig 5.20(a),(b): Parking area beside the administration office
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Plate 5.1: Pri primary school
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Fig 5.24(a),(b): View of the block 2 from the walk way
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Fig 5.28(a),(b): Play area and top view of pri primary and high school buildings
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Fig 5.29(a),(b): OAT at dinning and gathering space in the walkway
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Plate 5.4: Library, Admin, Kitchen and dinning
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5.4 MODEL.:

Fig 5.30: Over all site view from the top

47



CHAPTER 6

REFERENCES

6.1 Journals:

1. R.Arulmalar, Dr.N.Jothilakshmy ( 2017) The vocabulary of post-consumer packaging
waste in built environment: a qualitative study.
R.Arulmalar, Dr.N.Jothilakshmy (2017) Post consumer waste materials in architecture
Lucy Wang ( 2017) Amazing building made from 1.5 million plastic bottles withstands
fires and earthquakes
https://inhabitat.com/amazing-plastic-bottle-architecture-withstands-earthquakes-

in-taipei/

4. Launceston, Tasmania, (10-12 November 2004) The issues of using recycled materials
in architecture
http://anzasca.net/wp-content/uploads/2014/08/ANZAScA2004_Munn.pdf

5. I0P Publishing G Suharjanto, K A Salim, Y Mariana, S Wijaksono (2020) Perforated
metal made from recycled material in the application of building facade
https://iopscience.iop.org/article/10.1088/1755-1315/426/1/012091/pdf

6. Deane Madsen (March 23, 2014) Paper Log House India

https://www.architectmagazine.com/project-gallery/paper-log-house-india

7. Aga Khan Paper Log house
https://archnet.org/sites/5102/media_contents/46685

8. Lucy Lau (May 15th, 2018) Shigeru Ban’s Paper Log House built on humanitarian
principles

https://www.straight.com/arts/107607 1/shigeru-bans-paper-log-house-built

9. Biome Environmental Solutions (march 28, 2017) The Atelier-School, Bangalore, Biome
Environmental Solutions

https://architecturelive.in/the-atelier-school-bangalore-biome-environmental/
48



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Vivek Muthuramalingam (July 6, 2020) An Elementary School that can be dismantled
and repurposed — The Atelier Bangalore
https://lwww.greenv4.com/2020/07/06/an-elementary-school-that-can-be-

dismantled-and-repurposed-the-atelier-bangalore/

Vivek Muthuramalingam (September 14, 2016) The Atelier / Biome Environmental

Solutions

Daniel flahiff (2009) POLLI Bricks: Build a House with Recycled Bottles
https://inhabitat.com/polli-bricks-by-miniwiz/

Chu chia ning (April 2013) The implementation of polli-bricks in Malaysian construction
industry
http://eprints.utar.edu.my/877/1/QS-2013-0905772-1.pdf

Planet (20 January 2011) Exotic formula: plastic bricks

https://plastics-themag.com/Polli-brick-a-revolutionary-high-tech-process

Yatin Pandya (Apr 7, 2009) Manavsadhna Activity Centre
https://worldarchitecture.org/architecture-projects/ezmc/manavsadhna-activity-

centre-project-pages.html

Pascal Faucompré (May 2, 2017) Earthship and Geonef, advantages and
disadvantages

https://www.build-green.fr/earthship-et-geonef-avantages-et-inconvenients/

Tim Lynch (JUN2013) Mike Reynolds Architect/Builder ‘Earthship’ Dwellings & The
Garbage Warrior
https://lwww.ourplanet.org/greenplanetfm/mike-reynolds-architect-builder-

earthships-the-garbage-warrior

Wendy Jewell (2017) Michael Reynolds, Garbage Warrior
https://myhero.com/Michael_Reynolds_2008

Sven und Sig (21. Feb 2019) Innovative and self-sufficient: living in an Earthship
https://www.otto.de/reblog/earthships-2299/

49



20. Surfaces reporter (08 Aug 2018) Architect Yatin Pandya Recycling Domestic Waste into
Building Components

https://www.surfacesreporter.com/articles/20900/architect-yatin-pandya-
recycling-domestic waste-into-building-components

6.2 Websites:

https://[dme.ap.nic.in/nodaldme/dist/Cuddapah.html
https://architecturelive.in/the-atelier-school-bangalore-biome-environmental/

3. https://www.archdaily.com/795183/the-atelier-biome-environmental-
solutions/57d76759e58ece897b000179-the-

4. https:/lwww.archdaily.com/795183/the-atelier-biome-environmental-
solutions/57d76759e58ece897b000179-the-atelier-biome-environmental-solutions-
photo

https://www.archdaily.com/tag/michael-reynolds

https://linhabitat.com/earthship-pioneer-michael-reynolds-is-building-the-first-
sustainable-school-in-argentina/

7. https://lwww.archdaily.com/632487/michael-reynolds-to-build-a-sustainable-public-
school-in-uruguay

8. https://www.archdaily.com/888713/michael-reynolds-to-build-sustainable-public-
school-in-argentina

9. https://lwww.re-thinkingthefuture.com/architecture/housing/manav-sadhna-by-
yatin-pandya/

10. https://www.zingyhomes.com/project-detail/yatin-pandya_208/manav-sadhna-
activity-centre/

11. https://worldarchitecture.org/architecture-projects/ezmc/manavsadhna-activity-
centre-project-pages.html

12. https://www.surfacesreporter.com/articles/20900/architect-yatin-pandya-recycling-
domestic-waste-into-building-components

50



