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Executive 
Summary

Executive Summary

The team is a unique blend of aspiring architects and a mechanical engineer across range of 

age groups- from young minds from the 3rd and 4th year of architectural studies to 5th year 

students, challenging these ideas with their little field experience. Being like minded people 

with multiple perspectives but with a singular goal of creating a positive impact on the 

society beyond the scope of the competition. We are very grateful to this competition for 

expanding our minds and horizons. We strive to learn something new at each step and 

deliver with the utmost compassion and sincerity.

AXJª E ³ÉJ °³­°­´X´ źArkaChitraŻ J ´­ӃÄº ­« Z­³ ªÄӃº °Ä³°­´X T ´J´ºX³ ³X´ Ӄ X«º ´|XӃºX³´

which is net zero, using locally sourced, low carbon materials and which can be customized 

for a variety of sites. Envisioned as an agricultural resource centre, the building will provide 

enhanced livelihood opportunities while being a safe refuge during uncertain times and 

emergencies.

Odisha is exposed to recurring disasters like floods, droughts and tropical cyclones whose 

frequency and intensity has increased due to erratic weather pattern in the recent years with 

many cyclones increasingly crossing over the mainland. These cyclonic storms are usually 

accompanied heavy rains and winds with speeds exceeding 40m/s. (BMTPC, 2010)(Government, 

2011) (IIT Kharagpur, September 2006) (India, 2006) (OSDMA, 2009) (Odisha, 2019) (Sheltercluster, September 2018)

Our study led us to an observation that Cyclone Shelters are concentrated around the 

coastal regions of high-risk damage zone, while remote villages having less than minimum 

basic infrastructure are affected with recurring loss and late relief operations. The site 

selected is a tribal village called Badeguda, in Mohana Block, Gajapati district, Odisha with a 

°­°ÄӃJº ­« ­Z ǐǍǍ ZJӃӃ «z Ä«TX³ ź5­TX³JºX º­ , z|-> ´¦ I­«X Ç º| Ç «T ´°XXT ­Z ǑǓªƄ´ŻŸ

The Cyclone Shelter is proposed as risk mitigation investment with the following objectives:

ǒ To ensure physical safety of people who have no access to safe shelters

ǒ To save human lives and livestock and to ensure their sustenance during a disaster

ǒ To provide a facility for basic medical relief during and after disaster

ǒ Nodal point for receipt and dissemination of cyclone warnings and carrying out post 

disaster response and relief activities

ǒ Safekeeping of essential stocks/ items for post disaster usage

ǒ Provides a place for providing basic health services like immunization programmes

The secondary function to be used during regular period is decided based on the 

N­«´ÄӃºJº ­« Ç º| Ӄ­NJӃ N­ªªÄ« ºÉŸ F º| ª­³X º|J« ǓǍ °X³NX«º ­Z .«T JŻ´ °­°ÄӃJº ­« ³XӃÉ «z

on agriculture directly or indirectly, the impact of extreme weather on human life and other 

living beings is critical. Agro-processing unit, self help group training area with a creche and a 

multipurpose hall for vocational training and economic advice are planned as a scalable 

solution to improve the farming-based livelihoods of the target community.

Our proposal is adaptable to different terrains and by using a 6m X 6m design module 

constructable in a variety of structural systems subject to local availability and skill sets. 

Designed for the wind speed of 70m/s, the proposal can sustain all types of cyclone winds 

and having a 1.2m high plinth also withstand coastal tidal surges. The form is decided after 

thorough wind flow investigations using CFD simulations. Material selection is very carefully 

done with focus on passive natural strategies and minimizing loads. 
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Team 
Introduction

Our Team

a. Team: VIRYA

b. Institutions:

ǎŸ 51???Ż´ &³Ÿ #|J«ÄMX« 6J«JÆJº  $­ӃӃXzX ­Z  ³N| ºXNºÄ³Xŵ ;Ä«X

ǏŸ ?A(AŻ´ ? «|zJT  NJTXªÉ ­Z («z «XX³ «zŵ ;Ä«X

c. Division: Community Resilience Shelter

d. Team Members:

1)   Anasuya Nalawade  Student, B. Arch          9)  Aishwarya Dalvi   Student, B. Arch 

2)   Rutuja Badve                Student, B. Arch        10) Aishwarya Patil     Student, B. Arch

3)   Vinita Mandole           Student, B. Arch        11) Disha Patel             Student, B. Arch

4)   Ayushi Sawalka          Student, B. Arch        12) Sadhana Khade      Student, B. Arch    

5)   Janhavi Rajwade        Student, B. Arch        13) Sai Suklikar             Student, B. Arch

6)   Pratishtha Pandey     Student, B. Arch        14) Sakshi Bhandwale  Student, B. Arch

7)   Rutuja Shitole     Student, B. Arch        15) Atharva Mandale   Student,B.E(Mech)

8)   Shreya Mandlik Student, B. Arch 

e. Approach:

We planned to treat the project as a process that is not linear; we visited the project and

revisited it with new understanding and better technical base to improve upon the

design. We translate our ideas in line with our project partner and industry professionals

into a design solution that can positively impact the society. With the intention of

protecting communities based on local livelihoods the solution will improve their post-

disaster recovery and capacity building will enhance,resilience of the people.

f. Background of the lead institution :

51???Ż´Dr. Bhanuben Nanavati College of Architecture for Women, founded in 1994.

The institute is conceived as a multidisciplinary centre of learning where architectural

education is considered as a total personality development program. It offers Bachelor

of Architecture (B. Arch), Master of Architecture (M. Arch) and Doctorate programs

(PhD)under Savitribai Phule Pune University.

g. Faculty Lead Faculty Advisors

1. Ar. Prajakta Dalal-Kulkarni 1. Ar. Nidhi Dixit

2. Ar. Namrata Dhamankar

h. Industry Partner :

1. Er. Sujata Mehta -Expertise in civil and computer aided structural analysis

2. Ar. SayaliAndhare - Expertise in bamboo structures and vernacular techniques

3. SELCOTechnical Team
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a. Project Name: ArkaChitra

ReStore | ReBuild |ReShelter

b. Project Partner : SELCO Foundation

SELCO is public charitable trust, aims to create a platform of solutions that uses 

sustainable energy as a catalyst to link environmental sustainability and poverty 

alleviation. The interventions of SELCO lead to a sustainable delivery of essential services 

like housing, livelihoods and health that brings in a holistic development to underserved 

communities.

Key individual:  Ar. Akshatha N,

Built Environment Team, SELCO Foundation

c. Brief description of project and site:

Badeguda, Mohana Block, Gajapati district, Odisha is a remote village located in hilly 

terrain. The shelter will be kept in readiness for its use as a disaster shelter and 

maintenance will be carried out by income generating activities. Community involvement 

in disaster management preparation will be ensured by making it usable during normal 

times as an agricultural resource center while also reducing the vulnerability by the its 

secondary use to enhance livelihoods. 

Project purpose: Design- Build-Finance-Operate

Project location: Badeguda, Mohana Block, Gajapati, Odisha

Climate zone: Warm and humid

Site Area: 7822.83 sq. m

d. Context and Market Analysis:

Badeguda is situated in the Mohana Block of the Gajapati district in Odisha. The primary 

function is as a Cyclone Resilient Shelterbased on disaster analysis. The main livelihood 

is agriculture, hence the secondary function of disaster shelter is Agricultural Resource 

Center.

e. Special requirements of the Project Partner :

1.The centre to have decentralized sources of renewable energy (needsto be kept off the

grid)

2. Use of locally available materials and technologies known to the local people

3.Sustainable design approach with provisions for rainwater harvesting, groundwater

recharge and recycling of storm and grey water

4.Proposed shelter to be used as skill development centre for capacity building during

regular times and to enhance local livelihoods

5.The centre to be planned for user friendly solutions with optimised storage and living

facilities

Odisha Gajapati District, Mohana Block

Site in BadegudaBadeguda
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f. Site Introduction - Context, Existing ServiceStatus and Constraints

ᵞ The need for cyclone shelter has been identified basedon study of vulnerability of

the population and socio-economic condition of the village.

ᵞ Badeguda is located in źModerate to High-Risk Zone with wind speed of 47m/sŻ

and the inhabitants are tribal population of 300 who practice agriculture.

ᵞ Frequent and recurring cyclones affect their livelihoods and their nominal

resourcesto rebuild their kutcha houses decreasesthe income further .

ᵞ The area is not connected with all weather roads as a result communication

facilities during flood and cyclone are affected as well as this limits the delivery of

the facilities and relief required to the community before, during and post-

disaster.

ᵞ In this village even facilities of drinking water and electric supply etc. are almost

not available and the shelter will have these facilities that can also be utilized

during the normal period by the villagers.

ᵞ The site selected is at walking distance of 100m from both parts of the village.

g. Area Programme

Multipurpose 
Hall
540 sqm
300 People

Entry
SHG
Creche
144 sqm
50 People

Medical Room
72 sqm/3 Beds

Admin
36 sqm

Logistics
540 sqm
50 People

Connecting Corridor

Dining
144 sqm
50 People

Toilets
144 sqm
Male and 
Female

Agro 
Processing
144 sqm
50 People

Seed Bank
144 sqm
50 People

Kitchen
72 sqm

Dining
144 sqm
50 People

Toilets
144 sqm
Male and 
Female

Agro 
Processing
144 sqm
50 People

Seed Bank
144 sqm
50 People

Kitchen
72 sqm

Connecting Corridor

Multipurpose 
Hall
540 sqm
300 People

Entry
SHG
Creche
144 sqm
50 People

Medical Room
72 sqm/3 Beds

Admin
36 sqm

Logistics
540 sqm
300 People

Figure 1- Plan during regular scenario
Figure 2-;ӃJ« TÄ³ «z T ´J´ºX³ ź TJ°ºXT ?°JNX´Ż

Courtyard Active 
Space

Courtyard Openings 
and Access Closed

Figure 3- Area programme during regular and disaster time use

Primary Use- Cyclone 
Shelter

Spaces-
ᵞMultipurpose Hall 

for Habitation
ᵞToilet Block
ᵞKitchen and Dining
ᵞMedical Room
ᵞAdmin

Secondary Use-
Agricultural Resource 
Center

Spaces-
ᵞSHG and creche
ᵞLogistics that can be 

converted into 
habitable space
ᵞAgro Processing 

Area (For millets)
ᵞSeed bank
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Table 1 - Performance specifications 

ƌClimate zone- Warm and Humid

ƌPerformance specifications:

i. Envelope (U-value, VLT, SHGC)- U value 1.824 W/sqmK, VLT 0.817, SHGC 0.784

ii. HVAC (system type, CoP, ISEER/EER, Star-rating)- None

iii. Lighting (LPD)- 6/sqm

iv. Electrical (EPD)- 2 W/sqm

v. Renewable energy (system type, generation capacity)- Solar PV, 

The following system design is used to meet all the energy requirements on site along with 
20 number of 200Ah solar batteries to cater to additional needs during times of disaster. 
Solar Panel: 9 kWp (300 Wp, 24 V, 30 Nos) 
Solar Battery: 200 Ah, 12V, 20 Nos 
Solar Inverter: 10 kW, 120 V 

vi. Water systems- Rain water harvesting system, Reed bed
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Local Capacity 
Building

Replicability and rebuilding 
using local material and 
construction techniques

Providing Agro-
processing unit for 
conducting training 
programs.

Net Positive 
Building

Solar system design by 
reducing the loads using 
Energy Conservation 
Measures (ECMS)

Target energy use 
intensity of XYZ
with net zero energy 
design

Flexible Design 
for 
Multipurpose 
spaces

Alternative use of spaces 
during non-disaster period

Primary use as Disaster 
shelter and secondary 
use as Agricultural 
Resource Center

Sustainable Site 
Management

Employing rainwater 
harvesting techniques and 
landscape strategies
using native species

Rainwater harvesting 
potential : 22% enhance 
more than existing site 
conditions

Thermal 
Comfort

Conditions during 
maximum habitable hours 
through climate responsive 
architecture

60% comfort hours 
achieved with only the 
envelope design

Optimum Water 
Performance

Minimizing water 
consumption on site and 
grey water recycling for 
secondary activities

45% grey water 
recycling out of total 
water consumed

Resilience Responsive building 
orientation and form 
design

The design withstand 
against supercyclone 
with 70m/s and floods 
due to higher plinth

Affordability for 
Cost 
Optimization

Maximising the use of 
local construction material 
to ensure the engagement 
of people and to reduce 
the cost 

Cost effective design 
considering site 
constraints and strategic 
planning

Scalability Prototype, module based 
design with 

The design will be 
prototype for 12 villages 
of newly establishes 
gram panchayat

Enhancement of 
livelihood and 
Psychological 
Comfort

Promoting self-reliance for 
economic recovery and 
providing spaces with 
flexible individual privacy

Providing Self Help 
Group (SHG)  and 
woman only spaces and 
universal access spaces

Goals Achievements

Table 2 - Goals
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User and 

Livelihood Needs
- Disaster Resilience

- Economic Stability

- Livelihood 

Enhancement

Financing 

Solutions

A self

sustainable 

ecosystem

Training and 

Recourse

skills

Introducing

policies and

awareness

Technological

innovation

in existing

occupationsDeveloping inclusive 

financing strategies for 

habitats that promote use 

of efficient technologies, 

construction and 

materials.

Identification and 

promotion and 

propagation of sustainable 

and energy efficient 

innovations and 

technologies for 

wellbeing, saving and 

productive use

Developing channels and 

market linkages for 

energy efficient 

construction.

Provision for new opportunities 

and enhancements existing skill 

sets to promote the community 

art and craft. Giving the user 

another source of income

Conductive policies for 

energy efficient building 

construction.

Lack of knowledge of 
agricultural practices has 
decreased the scope of 
development in agricultural 
sector. 

The village lacks amenities 
such as medical facilities, 
knowledge centres, skill 
development cents etc. 

Risk of landslides is a big 
challenge.

Women being large part of 
population of the village 
have important status in 
the society

The region although being 
receiving optimum rainfall, 
runs out of potable water.

Frequent storm and 
cyclone.

1. Conservation of the local architecture through use of materials such as bamboo, 

mud blocks, etc.

2. Special provision to uplift the native crop i.e. millet harvest of the region.

3. Demonstration farms to experiment and innovate techniques of farming in order 

to achieve maximum produce. 

4. Eco efficient techniques to reuse water and returning it back to the primary 

source.

5. A seed bank that stores seeds to preserve genetic diversity. 

Concept

Ideas
Figure 4 - Concept deriving from pre-study

Documentation of Design Process
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Considering the main design parameters 
Scalability and Monolithic modularity , team 
decided to go ahead with rectangular planning 
among hexagonal and circular planning.

Challenge : The center had to be under one roof considering privacy of user

Approach : Zoning and level variations

Solution  : Grid Planning and segregation of activities. Planning in two levels one for 

habitation and another  for Agro-activities

On basis of grid planning, the 
spaces were planned in a 
bounding rectangle such that 
no offsets are created on the 
exterior facade as these offsets 
act as wind sucking pocket.

Total building mass was 
split into two levels in 
order to mitigate the 
contours and 
strategically plan spaces 
according to the usage.

The hipped roof being the 
best in terms of reducing 
cyclonic wind loads, was 
chosen to make the 
structure more resilient 
to cyclonic winds.

1. Long narrow buildings can help maximise cross ventilation 

2. To facilitate cross ventilation, locate openings in opposite sides and larger 

openings upwind 

3. Use plant materials on West to reduce heat gain 

4. Minimize West facing facades to reduce heat gain

5. Use light coloured building materials to minimize conducted heat gain

Passive Strategies Identified 

Challenges and  Solutions

Figure 5- Design Stage 01

Figure 6 - Design Stage 02

1. Good wind flow around the building with 

minimum wake

2. Pressure evenly distributed over the surface

Pros Cons

1. Lack of desirable level of  

light and ventilation

Form
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1. Wind flow is well managed reduced 

waked at the exit. The buildings on 

leeward side are protected from the 

wind.

2. Skewed walls are better at deflecting 

the wind up and over towards the 

roof higher pressure is only observed 

at the base of walls.

Pros

1. Cross ventilation not effective

2. Central core circulation can cause 

disorientation during disaster 

Cons 

Pros

Cons 

1. Building on leeward side  is 
protected from the wind

2. Massing is reduced from earlier 
single overwhelming mass 

1. Wind flow in between two building 

creates turbulence hence and 

ventilation outlets in that regions are 

not possible

2. Air flow around this layout is 

extremely unpredictable

3. Internal circulation during disaster is 

not possible due to lack of 

connection between the masses

Challenge     : Light and ventilation, 
architectural character ( To direct the wind, 
different approaches for roof have been tried 
)

Approach  1  : Breaking the spaces in zoning
Solution : Clustered  planning
Problem    :  Internal circulation issue                                              

Approach  2 :   Introducing courtyard

Solution :  Central courtyard with external   
access

Problem  :   Wind pressure at the corners of 
the form       

Figure  7  - Design stage 02  (Alternative 01)

Surface Pressure Plot

Surface Pressure Plot

Cut Plot Wind Velocity

Figure 8 - Design stage 02  (Alternative 02)

Challenges and Alternative Solutions
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Challenge     : Light and ventilation

Approach 1  :  Breaking the roof into small vents
Solution        : Pyramidal roof 
Problem :  Water clogging issue from roof 

through gutters

Figure  9 - Design stage 02  (Alternative 03)

Approach 2 :  Introducing courtyard

Solution  :  Central courtyard with internal 
access for connection during cyclone

Problem  :  Water in collection in courtyard possible    
which can be solved with sloped 
underground channel  

1. Good wind flow around the building 

with minimum wake

2. Pressure evenly distributed over 

the surface

3. Better ventilation, lighting and 

functional circulation

1. Turbulence in courtyard area 

creating low pressure region

2. Courtyard not accessible as all 

openings into the courtyard will be 

closed during cyclone

Pros

Pros

Cons

Figure 10 - Design stage 03

Surface Pressure Plot

Surface Pressure Plot

1. Steady flow around the building

2. Good lighting

1. Complex air flow over the roof 

2. Poor Ventilation

Cons

Logistic Area Courtyard Multipurpose Hall

Tools used :Design builder and SimScale
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Scenario 1:  An Agricultural Resource Centre (Regular Case)

Cattle Shed
Racks for fodder and water are 

provided in the shed

Multi -purpose Hall
Space for various 

activities

Central Courtyard
Spill-over area of multipurpose hall 

and logistics

Agro-Processing with equipments

Loading/unloading Zone
Stacking of raw and finished goods

ź ³¦J$| º³JŻ  ´ J ´­ӃÄº ­« Z­³ ªÄӃº °Ä³°­´X T ´J´ºX³ ³X´ Ӄ X«º ´|XӃºX³´ Ç| N|

is net zero, using locally sourced, low carbon materials and which can be 

customized for a variety of sites. Envisioned as an agricultural resource 

centre, the building will provide enhanced livelihood opportunities while 

being a safe refuge during uncertain times and emergencies. 

SHG and Creche
Combined areas for ease of 

women working

1

2

3

4

5

6

The cyclone shelter is placed along the contours, sloping towards

NW . It has 2 separate entrances to avoid cross-circulation.

1

2

2
3

6
5

4

1- Cattle shed
2- Multipurpose Hall + Dining
3- Central Courtyard
4- Agro Processing Unit
5- Logistics
6- SHG Self Help Group Site Plan

The response to the contours is such that it 
creates 2 levels by cut and fill method along 
with a central courtyard. Upper level is an 
agricultural processing area which also acts as a 
buffer for lower level, which is a multipurpose 
hall for training and will act as a shelter during 
disaster. Level difference between the two will 
give required height for the hall. 1:10 Ramps 
are provided for  accessibility

The monolithic building form is based on wind 

simulations, tilted at 45o, to tackle cyclone 

winds. Orientation is in such a way that we 

receive maximum natural light from north side, 

and roof.

Figure 11 - Site plan Before Disaster

Design Documentation
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SHG and Creche
Space for storage of goods 

and belongings

Logistics Area
Sleeping area 

Agro-Processing Unit
Equipments and storage of 

belongings

Central Courtyard
Inaccessible during disaster, 

enclosed to avoid rain and wind

Dining Area
Food serving area in batches 

for the people

Multi -purpose Hall
Large areas to be used as 

sleeping spaces

1- Multipurpose Hall
2- Dining Area
3- Central Courtyard
4- Agro Processing Unit
5- Logistics Area
6- SHG and Creche Site Plan

1

2
3

4

5

6

Scenario 2:  A Disaster Resilient Shelter (Disaster 
Case)

The Shelter rearranges its spaces to accommodate more people at the 

time of disaster. Major areas like multi-purpose hall and logistics area are 

converted into sleeping areas with a capacity upto 600 people. Adjacent 

areas like agro-processing and seed bank, the equipments will be aligned 

along the edges and the remaining space to be used to store the luggage 

and belongings of people. The outer areas and central courtyard are not 

accessible in case of disaster. 

Climate considerations: Thermal 

comfort - Cross ventilation in every room 

Stack effect: to remove warm air from 

upper levels.

Rat trap bond creates cavity which 

reduces heat gain from walls.

Roof Assembly is such that the panels 

together form a higher thermal mass. 

Coir Boards for insulation, white painted 

steel sheets are locally sourced materials. 

Figure 12 - Site Plan after Disaster 

White painted steel 
sandwich Panels


























































