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Columbia University: Graduate School of Architecture
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Ground Rules: Professor Alice Chun

Tim Bell Dionysis Kaltis
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Mason Edge Stefana Simic
Nathaniel Felder Andrea Sreshta
JiHye Hom Anna Stork
Cristina Handal Marlisa Wise

Students in their second year Masters of Architecture
program researched and investigated a variety of health
and safety concerns facing Haiti historically as well as in
the immediate aftermath of the January earthquake.
Each student project addresses a specific aspect of
the Haitian environment such as water, energy, annual
hurricanes, soil depletion, erosion, and deforestation.
We have developed preliminary designs of systems and
strategies that could be locally deployed and evolved to
mitigate these serious threats in the short and long term.

While our research is specifically focused on the complex
economic, political and environmental conditions in
Haiti, the rigorous understanding of this unique situation
elucidates universal concerns facing communities
exposed to natural disasters, developing urban and rural
societies and effective sustainable strategies for nations
of all development statuses.



HISTORY OF CRISIS
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POLITICAL INSTABILITY



The materials for housing must integrate agriculture
and commerce, to insure jobs. Innovative solutions
for infrastructure must bind alternative  energy,
communication, sanitation and rainwater collection
networks. We are intensely committed to providing well
researched and documented information about Haiti's
culture, from religion, and social environment, to political
and ecological tensions. This research prefaces the
designs for Haiti, to create more responsive and strategic
opportunities for land remediation, civic constitution, and
social economy.



STRUCTURAL FAILURE



Mindful of the value of indigenous knowledge and
expertise, it is key for architects to respect traditional
values and ways of working and take these as @
startfing point for meeting new challenges using realistic
resources and working directly with local stakeholders —
families, communities, and local organizations. In order
to effectively integrate and represent the knowledge
of local stakeholders it is key to establish personal
connections and a close dialogue between professional
practice, cutting edge technical expertise, vernacular
craftsmanship, and local customs.

A particularskill set of the architectis the creative synthesis
of policy, technical considerations and design concepts
to develop both realistic and idealistic proposals and
interventions in the built environment. We believe that
the development of research documentation using
the graphic representation of architecture will allow us
to disseminate knowledge in an accessible and useful
form to international and local designers that will be key
players in the long, slow process of rebuilding a nation.
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7.0 magnitude earthquake strikes
southern Haiti
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Earthquake magnitude in Port-au-Prince




Where did the city collapse?
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What is the disaster response?
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Where are the survivors?
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What happens during the rainy season?
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STRATEGY_LAND



BOLOSSE NEIGHBORHOOD

RURAL REGENERATION STRATEGY
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URBAN REGENERATION STRATEGY

MARLISA WISE & JI-HYE HAM SITE ANALYSIS




ARIIMLIAL KOUT 37318 ALLUWY FOK
HEALING OF DAMAGED HILL COMMUNITIES

AT
PROMOIES ACGHCULTIRE

ARTIFCIAL ROOT SYSTEM ALLOWS FOR

EEMEDIATIUN BY NAIURAL GRUWIN

MARLISA WISE & JI-HYE HAM LANDSCAPE REMEDIATION



MARLISA WISE & JI-HYE HAM H O USI N G



political protest
militarization

fear of the dark
tyre dumping
garbage

toxic waste

mapou tree
recharge stations
mass communication
1804 independence
color & naive art
karnaval
christianity

vodou quilts
limestone
limestone quarry
buckling columns
buildings collapse
death

tent city

urban collapse
deforestation

soil erosion

roots

tyre bails

tyre garden
communal cooking
Tap Tap

agriculture

worship

Rejete, anti-Vodun crusade
water wells

ousting of President Aristide

mud cakes

STEFANA SIMIC C U LTU RE



STEFANA SIMIC REUSE: TIRES
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STEFANA SIMIC LANDSCAPE REMEDIATION



STEFANA SIMIC
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PATTERN INSTRUCTIONS

STEFANA SIMIC REUSE: TEXTILES



PNEUMATIC CANOPY
BICYCLE INNER TUBING

CARBON
...
FOUNDATION ' LINEN
USED CARTIRES
SOIL INFILL

STEFANA SIMIC HOUSI NG



STEFANA SIMIC HOUSI NG



the Arbonite river
a river prone to floods

. ver Y| 4= | g degraded soil prevents
Rgod plain LSS “nourishment of the land

silt deposits

STARR LAW LAND REMEDIATION



STARR LAW HOUSING
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STARR LAW

e vy s

CONNECTIONS

fm—s

fanning connection. pivats in X direction

pivoting connection in ¥ direction

‘concrets footings

BAMBOO



STRATEGY_WATER



sanifize

collect

drink wash ‘ waste

store




POINT OF SOURCE PURIFICATION
RAINWATER HARVESTING

*Reduction of burdens of the poor: less time
spent in collecting water (particularly women
and children)

*Reduction in water-related diseases as quality
is usually better than water from traditional

DRINK

sources; impact is less sick days, savings on
medical expenses and time for more economic
activities
eImproved health status as excess rainwater
used for vegetable and crop growing gives
improved dief;

eLess back problems and growth reduction
¥e particularly among children and women as
c_--. ..I .- fransportation of heavy loads overlong distances
v & P B & K 1 .4 & B 4 B B is reduced
annual rainfall haiti water run-off eImproved economic and health status from
the income from vegetable and other crops,
and other economic activities using excess
rainwater
*More fime for education and personal
development, particularly for young girls as time
saved is now used for school attendance or
homework

1 Annval Vol aily ¥ aily
Rainfall lin Area [Ft7) Available [gal) JAvailakie (gall | Availa

M0 1,593 ga i gal

200 5,166 g» 14 ga 5
500 12 958 gal 36 g 138 |
1,000 15,932 gal 11 ga 269
2,000 £1.855 gal 142 gal 538

rainwater available per roof area wafter catchment
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Inactivation of microorganisms by
UV-A-radiation and thermal > T Y, v _
treatment -. L\ 5 W N
Sodis concept Aquapak Sodis fraining Indonesia

Eric Olsen’'s Solar Water Disinfecfing Tarpaulin
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ACCESS

1 mile access radius

Functioning wells, 1 week after earthquake
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IRENE BRISSON

Pre-earthquake sanitation services reached only 17% of Haitians

Access to drinking water was only available for 63% of Haitians
Piped drinking water was accessible only to a small proportion of

Port au Prince inhabitants. The vast majority of the population drank
bottled water before the earthquake.”

“Women and children throughout the world spend as many hours
carrying water as if the entire population of California spent an full
year working 40 hours a week, just carrying water.”

Prof. Amy Smith, MIT.

1 in 8 people in the world do not have access to safe drinking water

1.4 million children die from water-borne disease annually

ACCESS



» » » 1] » » » » » » »
T T T T T T T T S \:\\l}’//
[ S S T S S S T S S — =
/.“-\
T S T S S T TR S Tt /‘{i\\-
SAND
FILTRATION
SOLAR
v DISINFECTION

GREY WATER

STORAGE l
BLACKWATE! F.

SETTLEMENT

GREY WATER
STORAGE SHORT TERM

OVERFLOW —

STORAGE

|
A
Y

|

|
A




settlement/storage

heat vent
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IRENE BRISSON HOUSING
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IRENE BRISSON PASSIVE STRATEGIES
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HOUSING



textile smocking w/resin (roef)
collection

evaporative cooling

fFiltration

clear vinyl smocking (wall)
aeration
stiffening

batfling 14'8

IRENE BRISSON

[l s

37 4

SAMPLE ROOF OPTION

HOUSING



EXISTING + WETLAND
CONDITION _ INSTALLATION

MASON EDGE WATER REMEDIATION




MANGROVES —

WETLAND 3 REMEDIATED
INSTALLATION - SHORE CONDITION

MASON EDGE LAND REMEDIATION




MASON EDGE WATER REMEDIATION



LIGHTWEIGHT

PEAT MOSS LAYER

SLASHING INSERT
FOR SEEDLINGS

FERTILIZER
VOIDS

MASON EDGE WATER REMEDIATION




MATERIAL ADHESIVE TAB COLOR CODED
/ EDGE

PLANAR EXPANSION
SHEET MATERIAL GAP/SLEEVE
ENTRANCE

MASON EDGE HOUSING






STRATEGY_TEXTILES
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Wa sae these garments as profotypes thal land their structurs and fectomcs fo & larger architactural inbervention
This intervention is meant to bake place in any of the existing tent cities of Port-au-Prince. As an example we have
placed it in Petonville which is currenkly Fhe largest tent city housing with around 50,000 mhabak ants.

Since the quake, urban rhythms have resumed resulting in the emergence of informal economses and businesses, which

vary from food and electronics vendors fo cell phone charging services and even beauty freatments. This surge of
microeconamic activify is not enly crucial for Hasti as a whale but for impreveng life in these fragile new communities.

Dapdaymant Duagrams
T Hdi berw Anamsdabuon

1 e haadn ? pad fwwn N cwrl mambas " imase pmba i place hambasy = rrwn
s Fagrm Wk « gl

A flaxible system ta be used by the commyunity bo construct urban spaces such as a Market, o Gresnhouse, & Place of Worship ar gven
individual dwellings. The system borrowed from our garments is a skin and bones system The boning provides a frame For bhe fabric and
allaws ot 1o expand and become volussnous. We sebecfed sustmnable and redycled materials that are native to Hak; namely bamboo, car
tires, rubble, and local textiles. Bamboo as the structural element is known for it s bensile characteristics and fast growing rate and is
already being grown locally by various erganizatuons in a reforestabion effort. Car Fires and the concrete rubble from rhe destroyed
structures are used as foundations. Finally, fabrics from the local texbde mdustry as well as clothing donations can be used as a skin far

the structure.

COMMUNITY

CHRISTINA HANDAL & DIONYSIOS KALTIS



b a b B a The babyBag gives the parent the gear to take care of the baby's basic
y g needs in situations of distress. With the babyBag, the child can be carried

comforftably in the front part, freeing the parents’ hands for other
activities. The back part of the bag is used as a backpack for storing
their belongings, as a tub for bathing, a table for changing and a bed for
sleeping.

adjustable straps on sides padded straps

interior lining and bonina structure interior wiring for LED lights velcro to remove rear compartment



" C 1. The rainCoat is a waterproof jacket for the nomadic refugee. It protects
r a I n 0 a from the rain, contains multiple pockets that have different functions
crucial for post-disaster survival, and inflates as a bed for sleeping.

-- removable sleeves ----——-----—---—-4

boning structure

-~ snap buttons
LED lights
pockets

interior lining ----

inflatable mattress

interior lining boning structure snap buttons sleeve zippers

CHRISTINA HANDAL & DIONYSIOS KALTIS N OMA D I C S H E LTE RS
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i This version is suggestive of
Panel Iterations possible micro-business involvement
Iterative suggestions using local in Bamboo processing and weaving.
materials and practices and expressive
influences.




TIM BELL

1

Zonal Section A-A

Shelter is held to concrete
footings by bolts which allow for
unbolting and moving structure.

Coammunal/Gather Srorage Warer Collection

Bathe/Latrine

Zonal Plan
Sleeping loft/
Storage

HOUSING



Corugoted Metal Sheeting Comugated Metal Sheeting

Pretab Plywood Panel Skin with
operable openings. Could remain as
permanent or changed-awner descrefion.

End panel with

bi-panel Door Water Collect Bladder

Sleep Decks

Water Collection Pipe

Prefab and Pre-cut components
designed for onsite assembly.

TIM BELL

Structure to Withstand Typical Natural Events such as hurricanes and
earthquakes

Structure to provide a basic level of physical protection from infruders
fo lessen vulnerability

270",

Flat Pack for Transport
16 to a 40' Shipping Container

COMPONENTS
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THE LIGHT PILLOW

. DAYTIME CHARGING/NIGHTTIME USE




WHILE IT IS NECESSARY IN SOME SITUATIONS TO HAVE A
HIGHER-GRADE, MORE DURABLE FLASHLIGHT, THE LIGHT
PILLOW PROVIDES LIGHT IN MORE INFORMAL SETTINGS,
SUCH AS THAT OF LIGHT FOR READING AND NIGHTTIME
SAFETY. FOR EVERY 8 OF THE 'BOGO’ FLASHLIGHT THAT IS
SHIPPED, IT IS POSSIBLE TO STACIKK AND SHIP ROUGHLY 400
INDIVIDUAL LIGHT PILLOW.

ANDREA SRESHTA & ANNA STORK

vs&®

THE LIGHT PILLOW

HOW DOES IT STACK UP?

ENERGY
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"URBAN INFRASTRUCTURE FOR LIGHT AND SHADE




- THE SOLAR UMBRELLA

| CELLULAR PHONE CHARGING FOR THE INFORMAL MARKETPLACE




THE SOLAR TREE TOWER

LARGE-SCALE INFRASTRUCTURE FOR SOLAR ENERGY COLLECTION

ANDREA SRESHTA & ANNA STORK E N E RGY




1E SOLAR TREE TONER

TRUCTURE FOR SOLAR ENERGY COLLECTION




VILLAGE TOURNESOL

JACMEL, HAITI



Village Tournesol in Jacmel, Haiti will be a safe
haven for women and children affected by the
recent earthquake and other natural disasters
Haiti can potentially face.

The vilage encompasses the construction of
various buildings within the surrounding rural
areas of the city of Jacmel.

The village will provide
30 individual permanent shelters for
underserved women with children

Orphanage serving 200 orphans and street
children

Primary school serving 300 children from the
local community

Maternal and Infant Health clinic with
pharmacy

Design Objectives
Intimacy and community
Natural Ventilation
Natural Daylight
Solar orientation
Views
Rainwater Collection
Landscaping for water collection & drainage
Garden for food production & education
Reuse of Materials
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rainwater collection

shared garden
and kitchen

—— passive ventilation

secured courtyard
clerestory window

rainwater collection

filtration & storage

solar screened porch

water heater

natural ventilation
- natural ventilation
P [
| N o

amphitheater

rainwater collection

filtration & storage

< _ ===7 _=
road orphanage community 5
two-family— - - - - — - - - - - — - r P g ! meeting hall teaching garden playground community
courtyard unit I ; .
i \ \ rainwater collection sup'poﬂed
| ! and imigation LS
|
|
| |
| : \ light
|
| I air
‘ |
| | water
|
|
|
! i
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|
|
| |
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INDIRECT DAYLIGHT

) / R— DIRECT DAYLIGHT

/’l/ I SOLAR PANEL
* s rancacmen
i WATER RESERVOIR

PASSIVE STRATEGIES
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SOLAR UMBRELLA
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VILLAGE TOURNESOL

EDUCATION



plaza wcC

halll
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rainwater collection
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VILLAGE TOURNESOL

HEALTHCARE



SPPORARY CLINIG

Maternal & Infant Health Clinic

The 4 examination rooms, each of 10 m? will allow the
Maternal & Health Clinic to welcome 80 patients per
day. The clinic also includes a counseling room of 10
m?, a procedure room of 40 m?, 2 nurse intake stations
of 5 m?, a waiting area of 40 m?, a lab facility, and a
pharmacy with consultation space.

Services

* Free check-ups from skilled professionals

* A safe environment for clients to openly discuss their
health concerns

* Health counselling

» Community education: sanitation, family planning,
nutrition, breast feeding, immunization

* Health education for school children and parents

» Special support for the elderly, poor and disabled;

* Distribute low cost medication with necessary
education

* Access to for basic laboratory testing

* Treatment of female health issues



Covered Waiting

Area

Waiting Health/Nutrition
Room | Education
WC
Soiled v |Med
Utility Nurses _g Doctor |Doctor
@ Office | Office
Clean Nurses o
Supply
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compost process

toilet divider separates
liquid and solid waste

Currently, only 16% of rural Haitians and 50% of those in cities have access to
adequate sanitation facilities. Simultaneously poor soil fertility has limited
agricultural output and led to migration of rural populations to urban centers.

cross section

screen provides some
i privacy while allowing
adequate ventilation

solid waste is saved
] and regularly shifted
to a compost pile where
bacteria breaks down
A : ] the components and
eliminates pathogens

sterile liquid waste can
be deposited directly
into the ground

fertilizer produced

407 ft* 2,442 ft?

Most Haitian farmers do not have access to nor can afford commercial fertilizer.
However, one full pop up composting toilet can produce four hundred seven
cubic feet of fertilizer and cover two thousand four hundred forty two square feet.

COMPOSTING TOILET



VILLAGE TOURNESOL

AGRICULTURE



ARTIFICIAL ROOT SYSTEM ALLOWS FOR
HEALING OF DAMAGED HILL COMMUMITIES

LANDSCAPE REMEDIATION & CULTIVATION



