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A Motherplan for the 21% Century Campus




Structure of presentation

1. Film on field trip to India
2. 21st century studio by Tay Kheng Soon

3. What is a 21st century education?
4. What is a mother plan?

5. Background research on Bihar
6. The site

7. The mother plan

The overall mother plan defines the
Frincl les, guidelines, strategies and
nitiatives applied to Nalanda as a
whole. This part sets the context for the
mother plan and concludes with a series
of tools and recommendations to support
the implementation of the plan.

8. The quads

Distinct q-‘L(JadS derived from the overall
framework and vision of the mother plan.
The des:gln of each quad supports the
mother plan with further detail and
suggests coordinations between
various parts of the plan.




Demoaraphics

Caste and Class of Bihar

Upper Caste!

79.1%
6.0%

23.7%
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Mushim Caste Land OWIIEI'SI‘IIP

Lower Caste

A small percentage of upper caste holding a large percentage of land, the lower caste have almost negligible land ownership.

From Economic & Political Weekly
Anand Chakravarti
Caste and Agrarian Class: A View from Bihar



Climate in Bihar

Average Temperature against Average Monthly Rainfall
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Nalanda Universit

Nalanda University will have these seven schools:

1. Historical Studies
2. [Ecology and Environment Studies
3. Buddhist Studies, Philosophy and Comparative Religion
4. Languages and Literature
5. International Relations and Peace Studies
6. Information Sciences and Technology
7. Business Management in relation to Public Policy and Development Studies
7 Schools for postgraduate education Calculations
Postgraduate Students 5000 Professor :  Student
Professors 500 ‘ : . |
Accompanying Spouses 2200 i:‘d“"t A“d;“'m""s“ﬁ"'
Academic Staffs 200 Student General Staffs
General Staffs 100 50 : |
Single : Married

Total Residential Population 8000 3 ; 2



students and
scholars from across Asia

respond to the needs of a world

creation and dissemination of new knowledge recovery and
restoration of valuable old insights
knowledge in diverse fields

enrich the lives of the
people

making the world better for all.



Role of the Nalanda Studio

1. To determine the vision and strategy
that ensures the best future for Nalanda
University.

2. To create a mother plan that,

- Provides the university with integrated
ramework to guide its long-term
physical development.

- provides set of guidelines for
decisions about where to locate the
university's research, teaching,
residential and recreational priorities
and programs.

- links campus plan to broader district
plans.




Current master planning

1. Excessive zoning limits the wants and
needs of users.

2. Focus on implementation unable to
keep up to evolving priorities.

3. Short term endeavour that aims to
rationalise all aspects of urban life in a
build urban form, failing to address
unquantifiable aspects of life.

4. Large scale planning fails to promote
responsible growth in all levels of
society.



Current master planning
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The mother plan

Details of the plan’s implementation will vary
as Nalanda’'s academic, financial and social
needs and priorities evolve. Its vision,
principle and essential features will
remain constant.

No master plan can identify every |
opl[a%)rtumty and circumstance the university
will face.

A mother plan is a long term

relationship that provides a clear and
integrated framework within which the future
decisions about the development of the
campus can be effectively made. A multi-
scalar plan that promotes responsible
growth in all levels of society.




The mother plan




Current education system

1. Disciplines categorised based on
differences rather than being grouped
together based on similarities

2. imbalance between individual
academic, social, cultural, athletic,
environmental and economic priorities

3. Academia disconnect with surrounding
communities and real world problems



21st century education
1. Experiential
2. Self directed
3. Multi-disciplinary
- strong cross discipline ties

4. Bridges academia and real problems
and concerns of the region

5. Balances individual academic, social,
cultural, athletic, environ mental and
economic priorities




5 principles

The Nalanda campus mother plan should be guided by
5 interrelated and mutually supportive principles.

These principles describe an integrated approach to a 21st

century education, reoognlsmg that the stewardship and development of the
Nalanda University must balance academic, social, cultural, atheletic,
environmental and economic priorities, improving over time for the benefit of
all people and ecosystems.

S , o Support 21st century education Q Ensure integrated and compact
# \\) planning and design
Promote stewardship, '

reinforce communities P- . Sustainability

Enhance campus experience



Support 21st century education
Experiential, self directed learning

- agriculture school integrated with agrarian
cycles of people

- hospital and training schools run by locals and
students

Varied informal learning spaces to support formal
learning facilities

- openess .
- multi-scalar cultural and learning spaces

Integration

- sharing of knowledge between faculties

- faculties integration”

- respect for surrounding people and
environment




Promote .?_tewardship, reinforce
communities

Mutually beneficial relationships
- agriculture school and surrounding farmin
communities to share new technigues an
technologies
- provide livelinood for local inhabitants

- hospital to provide for district and school,
training mid-wives, nurses and doctors

- promote responsible long term growth for
district and school




Enhance campus experience

Varied informal learning spaces to support
formal learning facilities

- amphitheatres instead of lecture halls
- outdoor learning spaces instead of classrooms

Connection to people

- surrounding communities important part of
school Iearnln? environment
- knowledge put to practice

Connection to environment

- agricultural surroundings
- rajgir hills nature santuary




School «—x Village

SR iSRIgg ghc compac

Density
- encourages social and intellectual interactions
Symbiosis
- free up large tracts of agricultural land and
green spaces , ,
- provide livelinood for local inhabitants

- promote responsible long term growth for
district and school




Sustainability
Food
- the university as an agriculture co-operative
- communal gardens, experimental farms, and
agriculture school to support community
Water
- water collection and storage
- rejuvenate water table
- watershed management
Waste

- bio-gas
- algae treatment

Energy

- solar energy =
- passive bioclimatic features







1 storey
220000m?2



4 storeys
55000m?2



4 storeys, scattered
55000m?2




EXISTING ENVIRONMENTAL THEORY! ECOLOGICAL ANALYSIS

MATURAL DVERSITY
EXISTING URBAN THEORY! SOCIO-ECONOMIC ANALYSIS
|- - -
CULTURAL DIVERSITY —
PROPOSED THEORY / INTEGRATED ANALYSIS
TOTAL NATURAL &
SOCIO-ECONDMC : = -
OIVERSITY —
: —— J'I_ ;
PROPOSED CULTURAL ADJUSTMENT
TOTAL NATURAL &
SOCIO-ECONOMC
DIVERSITY
= ‘g =4 L
r. = = E P
E = ™ T. b




4 storeys, cnmpaf:t_
55000m?2

microclimate
integrated education




4 storeys, cnmpaét_'
55000m?2

green spine
forested area
contemplative circuit

Cowes Ao proposed




4 storeys, compact
55000m?2

green spine

preserve
agricultural land

‘ 70% of total land
ﬂﬁ _ blllsé agricultural




4 storeys, cnmpaét_'
55000m?2

green spine

preserve
agricultural land




how to grow nalanda
Y without affecting
surroundings







- anticipate growth
- of surrounding
‘ ‘II"' .':i'_';tvﬂlages

M village _exlhiun
™~ ?agnculhlre support == hospital == village school
BI




~ anticipate growth

- ofsurrounding
& LI‘I = -"1’Vﬂlages
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Legend
Growth of Village Area

Educational
Commercial

W, Agriculture Related



Phase I
Quantification

5000 students
Fo0  professors

Post-graduate education

Ecology & environmental studies
Buddhist studies, philosophy
& comparative studies

& literature
International relations
& peace studies
Information seience & technology
Business management in relation
to public policy & development
studies

N os pes

1. Education 15000m2
2. Culture 4o00m?2
4. Administration  5500m?2
4. Commercial Fooom?
5. Residential 165000m?2
6. Recreation 2500m2
7. Others 2500m2

Taotal 2z20000m2

1 storey 220000m2
4 storeys s5o00m2




Phase I
Cuantification

1. Education

[ J

® 2. Culture

® 3. Administration
® 4. Commercial
@ 5. Residential

@ 6. Recreation

1 storey
4 storeys

15000m2
Aooom2
5500m?2
q000m=
1650001m2
as00m2
a500m2

220000m2

220000m2
RROOOmM2




Phase I
Quantification

«

Recreation

Cricket field xi
. Tennis courts X4
. Soccer field X1
. Multi-purpose hall x 1
. Swimming poal x1
. Basketball court x4

. Playground X1

. Meditative circuit
. Green network

10. Informal quads




Phase I
Cuantification

§

Education

Lecture halls

L 1x 800 pax (1z200m?2)
M 2 x 300 pax (500m2)
5 8Bxi50 pax (300m2)

. Classrooms
150 X 15 pax (2o0m2)

. Amphitheatre
8 x 80 pax (150m2)

. Laboratories
8 x 20 pax (6om2)

5. Library
1X 2000 pax (3800m2)

6. Informal learning spaces
20 X 15 pax (25 - 4om?)
Cultural

Performance space @ library
1% 1200 pax (1zo00m?2)

. Performance space @ fields
1X 500 pax (Boom?)

. Informal performance spaces (variable)




Phase I
Quantification

w

® Administration

1. Offices
L 3x 150 pax (250m2)
5 300 X1 pax (15 - 20m=2)

2. Meeting rooms
4 X 20 pax {4o0m?)

3. Informal meeting spaces
2 X5 pax (15 - 20m?2)




Phase I
Quantification

%

® Commercial

1. Food & beverage
L. 2x100 pax (80 - 100m2)
M 3 x50 pax {40 - Gom2)
5 5x20pax (zom?2)

. Retail
L 2x100 pax (80 - 100m?2)
M 3 x 50 pax (40 - 5om2)
5 5x20pax (zom?)

. Mixed-use
10 x shophouse (75m2)

. Canteen
L 1xi1200pax (g50m?2)
5 2x 800 pax (650m2)
Others

. Hospital (1500m?2)

. Village School
1% 100 pax (1000m?)

Childeare [ Daycare
3 %10 pax (3om?2)




Phase I
Quantification

Residence

so00 students
500 professors
5500 total population

Family unit 1 : 550
Couple unit 3 :1650
Single unit 6 : 3300

Family unit 75m?2
Couple unit 25m2
Single unit  12.5m?2

Total avea 165 coom?

1 storey 165 ooom?2
5storeys 33 ooom?2
6 storeys 27 soom2







5 principles

The Nalanda campus mother plan should be guided by
5 interrelated and mutually supportive principles.

These principles describe an integrated approach to a 21st

century education, reoognlsmg that the stewardship and development of the
Nalanda University must balance academic, social, cultural, atheletic,
environmental and economic priorities, improving over time for the benefit of
all people and ecosystems.

S , o Support 21st century education Q Ensure integrated and compact
# \\) planning and design
Promote stewardship, '

reinforce communities P- . Sustainability

Enhance campus experience






WATER

Rainfall
Average Annual Rainfall in Bihar 1200 mm

Demand

Human

United States 575 litres / person

Singapore 155 litres / person

India 130 litres / person

* hitp:ibiogs el columbia edu2005/001 3wrisr-usage-per-person/
Rural Consumption Urban '.'.':unsurrptnn
40 litres / person 130 litres / person

Total Water needed for Human Comsumption

= 130 x 8000 persons x 365 days
= 379,600,000 litres

- 379,000 m*/ year

Agriculture

Surface Drip Irrigation
Watar Required (Gallons) / Day

0.623 x plant area x Ks x Etr

3880.45 gallons / day

non

15.105 m" / day
Total Water Needed for Agriculture = 15105 m* x 365
= 5513.32 m*/ year
Total Demand = 384510 m®

climate efficiency = est. emitter efficiency

Catchment Area
Total Catchment Area Meeded = 384510 /1.2

- 320425 m?
Total Roof Surface Area 47,000 m?

Additional Area Required 320,425 - 47,000
= 273425 m?
= 27.5ha

Grey Water Recycling
1% @ :ﬂ

* Toilal Flushing

& iachen & Drisking

hitpblogs ed! orgfexaswalersolutions/201 1/044 3making-the-case-lor-waler-reuse/

Water in household suitable for grey water recycling

Shower 35%
Laundry 20%
Cleaning 5%
Total 60%

Total Water Recycled for agriculture use
60% x 379,000
= 227,400 m*



Distributed Generation Solar Energy

1.Power generation at the point of consumption ‘Bihar policy for promotion of New and Renewable Energy
2.Eliminates the cost, complexity, interdependencies, Sources 2011”
and inefficiencies associated with transmission and
distribution 1. PV powered street lights
2. Heat water

Historically, distributed generation meant combustion
generators (e.g. diesel generators). They were affordable,
and in some cases reliable, but they were not clean.

3.“Bihar policy for promotion of New and Renewable Energy
Sources 2011”

N DAILY GLOBAL SOLAR ELEGC
SION POTENTIAL IN INDIA (MW)




Bloomenergy (oo kwuniy A new way to generate clean electricity

Bloom Energy's three-layer solid oxide luel cell produces clean and
potentially afferdable power by an electrochemical process. How it works

weighs 17 tons

n dIm A
volume of 8.0 by 2.6 by 2.0 m it R
;rmm;i:rfufme R “ L '
Input of Biogas henicn <l '
Fuel flow rate for 200 kW unit = 1.32 MMBtu/hr Ltick - A
sewage + agriculture waste =
83000 MMBtu/year = 9.48 MMBtu/hr - ;m;ﬁg 14
Output =
Warm air Mows acros & '
Electric output rate = 200 kW thecathodesde. iy,
Daily output = 200 kW x 24 = 4800 kW El rectrotyte alows oniy oxygenions from -
CUS‘ Df Unit = Bmm USD the cathode ta pass through Lo the anode inudcand
ﬂﬂ The éhfm::a:;‘ac%:ln u{ u:ygn:m?ns Ie:nr::|t ; :;:f:;: !t,l[I;Eﬁ:-.ls
Cost of electricity in Bihar = 0.8 - 2.5 USD/KW sl Amoutofcarbonciodde Thovater  Whose compositon
l|(1..65 USD)"RM and heal are reused to repeat the process remaing a secret
How much power?
Fuel cells are arranged in stacks, modules and servers to deliver more power
. ‘.- . hy
India USA e A, SR
) ;’: "‘x‘/jf = :'AEf;.el
CRils
Power consumption per capita 107 W 1363 W i _ G0 pose
Power consumption for 8000 856 kW 10904 kW mgmgw -~ ’_ homme
Total cost (grid) 1400 USD 18000 USD I, i ""’"’ A
Running cost / year 511000 USD 6.6 million USD
Units required 1 3 sty A oo rckdon
Daily output 4800 kW 14400 kW - Size of 3 5 Size of a parking
R s - refrigerator, - 5 SPace; can power
Total cost (bloomenergy) 8 million USD 24 miillion USD | ey can power a '3 ? 3 230000 square
13 j small starefront : &] o foot office building.
) T business - "_ﬁ/ or 100 homes
Break even period 15.5 years 5 years T~

AMDSE & MASCHIETTO AND KARL KAWLER — MERCURY NEWS









Interface between School and Village
Community Hospital iooom®* x 1
Village School

Farmers' Marker 1200m* X 1
Commercial Building 75m° X 10
Soccer Field s000m* X 1

Admin Block
D?{%m

240m? X 9
; 15m? X 100

Meeting Room 40m* T |

Classrooms 20m* X 40
F&B 20m* X 2
School of Ecology and Environmental Studies
Laboratory 6om* X 2
4o0m* X 2

Office 15m? X 40
Facility . 1200m* X 1
Experimental Field zoooom®* x 1

=

-




Formal Quadrangle
Eduecation Block (East)

Office. 15m°* X 30
Amphitheathre 150m* X 2
ure Hall 500m? o
J00m? X 2
40m?* X 2

F&B ,
Informal learning spaces
Edueation Block (West)

Office 15m* x 28
Amphitheathre 150m* X 5
Classrooms 15m? X 34
Canteen G50m? X 1
Library Block

Library 3800m* x 1

i Lecture Halls jo00m? X 2
Classrooms 15m* X 9




Main Spine

Connects to main spaces by a
path filled with activities

1000 500 100




Culture Quadrangle

School of Historical Studies

tice 15Mm° X 50
Laboratory 40m? X ﬁ
Classroonis 15m? X
Canteen 25{_“]]" X 1

50m? = 1

Informal learning spaces
Main Hall

Lecture Halls 200m* X. 2

1200m° |
Residences .

Single unit 12.5m* X 200

Couple unit 25m? X 100

Family unit 75m* X 35

F&B’ 100m* X0
50m* 0

Informal learning spaces
Green spaces




Recreation Quadrangle

Educational Block (East)
l{emllr,?}lintl
Amphitheatre
Dﬂ.llire
F&B

3o00m*
150m*
15m?
50m?

Informal learning spaces

Educational Block (West)
Classroom
Otfice
Canteen
F&B

15m*
151m°
g50m*
50m?

Informal learning spaces

Residences )
Single unit
Couple unit

Family unit

12.5m*
asm®
7om*

] oA

oA

K b=
(=]

M
O oo

00
280
60

2 0



North Residences

Residences -
Single unit
Couple unjt
Family unit

12.5m* 690
25m* 345
75m? 115




Middle Residences

Residences ;
Single unit 12.5m* X 900
Couple unjt 25m* X 450
Family unit 75m? x 150

100




South Residences

Residences

Single unit 12,5m*
Couple unjt 25m*
Family unit 75m?

Multi-purpose Sports Complex

Meditative Spaces

840
420
140

100







Interface between School and Village
Community Hospital iooom®* x 1
Village School

Farmers' Marker 1200m* X 1
Commercial Building 75m° X 10
Soccer Field s000m* X 1

Admin Block
D?{%m

240m? X 9
; 15m? X 100

Meeting Room 40m* T |

Classrooms 20m* X 40
F&B 20m* X 2
School of Ecology and Environmental Studies
Laboratory 6om* X 2
4o0m* X 2

Office 15m? X 40
Facility . 1200m* X 1
Experimental Field zoooom®* x 1

=

-
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| University Village Interface (UVI) Rab.
- Community Hospital iooom* X 1 :
Village School A
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Roads
Vehicular access kept to the sides

1000m 500 100 G




University Village Interface (UVI)
Community Hospital w00o0m*  x 1
Village School
Farmers’ Marker 1200m*
Commercial Building 75m*
Soccer Field 5000m*
Admin Block
ce 240m*
3 15m*
eeting Room 4om*
Classrooms 20m*
F&B zom?® 2

X
X
X
X
X
School of Ecology and Environmental Studies
boratory 6om* X
4om? X
Dfﬁ,?p 15m* X
Facility . 1zpom* X
Experimental Field 20000m* x
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1 Malanda Community Hospital

2 Underground Linkway

3 Administrative Building

4 Village School

& Underground Foyer and Parking
6 Activity Field

7 Demonstration Farms

8 Agriculture School

8 Farmers’ Markel

10 Underground Water Storage

waea | »a=
=R ".n“”' :




1 Underground Foyer and Parking
2 Adminisiralive Building

3 Education Block East

4 Food & Beverage Outlet

& Pedesirianised Main Spine

& Central Library

7 Classroom

8 Events Space
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Formal Quadrangle
Eduecation Block (East)

Office. 15m°* X 30
Amphitheathre 150m* X 2
ure Hall 500m? o
J00m? X 2
40m?* X 2

F&B ,
Informal learning spaces
Edueation Block (West)

Office 15m* x 28
Amphitheathre 150m* X 5
Classrooms 15m? X 34
Canteen G50m? X 1
Library Block

Library 3800m* x 1

i Lecture Halls jo00m? X 2
Classrooms 15m* X 9




Main Spine

Connects to main spaces by a
path filled with activities

1000 500 100




1 Central Library

2 Classroom

3 Food & Beverage Outlet

4 Service Access and Parking
& Outdoor Learning Space

6 Qutdoor Amphitheatre

7 Offices

8 Events Space

8 Underground Waler Slorage




1 Underground Foyer and Parking
2 Adminisiralive Building

3 Education Block East

4 Food & Beverage Outlet

& Pedesirianised Main Spine

& Central Library

7 Classroom

8 Events Space
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Culture Quadrangle

School of Historical Studies

tice 15Mm° X 50
Laboratory 40m? X ﬁ
Classroonis 15m? X
Canteen 25{_“]]" X 1

50m? = 1

Informal learning spaces
Main Hall

Lecture Halls 200m* X. 2

1200m° |
Residences .

Single unit 12.5m* X 200

Couple unit 25m? X 100

Family unit 75m* X 35

F&B’ 100m* X0
50m* 0

Informal learning spaces
Green spaces




Nalanda Square
School of Lsetuﬁcal Studies

5m*
@ ratory
ms i5m*
1 teen 50m*

') b
Informal learning spacgs =

Main Hall
Lecture Halls Joom*
1200m?

Residences .

a?? unit 12.5m"
I pfe unjt 25m?

Family unit 75m*

F&B 100m*

om?
Informal learning spa%es
Green spaces




1 Tha Grand Hall

2 Food & Beverage Outlet

3 Residence

4 Pedesirianised Main Spine
5 Knowledge Link

& Sheltered Linkway

7 Residential Sub-Spine

8 Future Expansion Space




1 Cenftral Library

2 Knowledge Link

3 Cultural Quad

4 Historical Studies

& Outdoor Learning Hut
& Education Hub

7 Residential Sub-Spine
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Nalanda Square

School of Historical Studies
ce 15m?
LT ratory 4om*
ASSroons 15m?
| teen gsnm:
om
Informal learning spacgs

Main Hall
Lecture Halls 300m*_
1200m*

Residences ;

ggl%l unit 12.5m*
I pfe unjt 25m?*

Family unit 75m*

F&B 100m*

. 50m*
Informal learning spaces
Green spaces
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Recreation Quadrangle

Educational Block (East)
l{emllr,?}lintl
Amphitheatre
Dﬂ.llire
F&B

3o00m*
150m*
15m?
50m?

Informal learning spaces

Educational Block (West)
Classroom
Otfice
Canteen
F&B

15m*
151m°
g50m*
50m?

Informal learning spaces

Residences )
Single unit
Couple unit

Family unit

12.5m*
asm®
7om*

] oA
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2 0



1 The Grand Hall

2 Outdoor Amphitheatre

3 Resldence

4 Food & Beverage Outlet

& Underground Evenis Space

& Movie Theatre

7 Underground Waler Slorage
















1 Residence

2 Internal Courlyard Space
3 Outdoor Amphithealre

4 Office

& Food & Beverage Outlet
& Classroom

7 Lecture Hall

8 Underground Waler Slorage
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North Residences

Residences -
Single unit
Couple unjt
Family unit

12.5m* 690
25m* 345
75m? 115




1 Residence

2 Communal Gathering Space
3 Informal Classroom Space
4 Internal Courtyard Space

& Rooftop Garden

& Micro-Farm Plot

7 Underground Waler Slorage
















Middle Residences

Residences ;
Single unit 12.5m* X 900
Couple unjt 25m* X 450
Family unit 75m? x 150

100




1 Residence

2 Internal Courtyard Space

3 Mango Grove

4 Communal Gathering Space
5 Rooftop Garden

& Residential Sub-Spine

7 Underground Waler Slorage
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South Residences

Residences

Single unit 12,5m*
Couple unjt 25m*
Family unit 75m?

Multi-purpose Sports Complex

Meditative Spaces

840
420
140

100




1 Residence

2 Rooflop Garden

3 Communal Gathering Space
4 Informal Classroom Space
& Sporting Facilities

6 Stream

7 Underground Waler Slorage
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Our Thoughts...

Do, Think, Do’

Trust my Instincts”
i

"Think the unthinkable
and take the no-nonsense
attitude”

To be devoid of your

raots and culture “Fun and challenging, the
makes ona deeply jourmney dossnt end’
impoverish™

universities do not define people’

Mothing last, Nothing is
finished, Nothing is perfect”

"Learning is fun’
“This has been a journey of
mindful values of refinement”

"Knowledgeisa
choice not a
given”

"Dare to dream” ‘Malanda studio give me
courage 1o see, 1o think,
to create and a new

cognition about design”

‘Universities are nol just places
we acquire knowledge”




