
In the wake of the Indian Ocean 
tsunami disaster of December 
2004, most governments 
in the affected countries 
announced policies to resettle 
the population away from the 
coastline. The Sri Lanka Public 
Security Ministry proposed to 
relocate 800,000 people.
Such policies, however, come 
at a high social, cultural, 
environmental and economic 
cost. The aim of this project is 
to investigate the development 
of technological strategies 
that could guarantee future 
safety at lower cost. Structural 
guidelines extracted from the 
analysis of surviving structures 
and the implementation of an 
early warning system using cell 
phones could provide a more 
effective solution to relocation.
The Prajnopaya Foundation built 
the 400 sq ft house prototype. 
The structure comprised of 
core elements with widened 
foundations is deployed in the 
direction of the water flow. The 
roof allows airflow above the 
height of the enclosing walls. 
The platform of the house is 
raised above the ground. A 
simulation by Buro Happold 
engineers (London) showed that 
the structures should be over 
five times more resistant than 
the existing ones in the case of 
an incoming tsunami.
This project is coordinated by 
the SENSEable City Laboratory, 
and the Department of Urban 
Studies and Planning at the 
Massachusetts Institute of 
Technology, in collaboration 
with the Harvard Design School 
Tsunami Design Initiative group. 

to decentralize the provision 
of flood protection for the 
residents of New Orleans. This 
purpose was motivated by the 
seemingly intractable challenges 
of continuing to protect the 
city through the problematic 
design and often-substandard 
maintenance of a citywide 
system of levees and pumps. 
The catastrophic failure of this 
centralized system during Katrina 
led to fundamental questions 
about the continued viability  
of large-scale infrastructure 
as the primary strategy for 
preventing widespread flooding 
and protecting lives and 
property.
The Float House takes a different 
approach. The design shown 
here incorporates a flotation 
undercarriage with a perimeter 
of laterally stabilized zinc-coated 
steel pantographs to guide the 
house as it rises during a flood. 
Protection is provided at the 
scale of the architecture. A 
secondary, though important 
consequence of elevating the 
houses during a flood is the 
prevention of easy looting 
that inevitably occurs in the 
aftermath of a major event that 
depopulates neighbourhoods. 
Once the houses are elevated by 
the flood the mechanism locks 
in place and cannot be lowered 
by anyone but the resident. 
The project was conceived by 
John Fernandez, Professor of 
Architecture in the Building 
Technology Program at the 
Massachusetts Institute  
of Technology.

external sprinkler system and 
rainwater catchment. 
Two houses on Point Henry 
Peninsula Australia, Dr Ian Weir 
research architect Queensland 
University of Technology – The 
concept is to allow the houses 
to burn accepting that the patina 
created is part of the aesthetic.
These buildings are raised 
above the ground on stilts using 
fire-resistant concrete slabs. 
Windows are covered with 
perforated metal shutters, and 
roll down metal doors. Roof 
spaces are partitioned
to individually insulate different 
areas of the structure.

Storm/Flood
Float house for New Orleans 
(or elsewhere) for “Make it 
Right Foundation”. Morphosis 
Architects – The two bedroom 
house breaks free from its 
moorings to rise 12 feet in flood 
conditions. All mechanical
plumbing and sustainable 
systems will float in a 
prefabricated chassis. Electricity 
generating solar panels
are roof mounted. Rainwater is 
stored in the chassis for daily 
use. Dutch floating houses 
_ Water Studio and Dura 
Vermeer – Two examples of 
houses occupying marshy land 
designed to float with rising 
water levels. The houses are built 
of lightweight wood and the 
concrete base is hollow giving 
it buoyancy. The house rests 
on the ground fastened to 15 
foot long mooring posts with 
sliding rings. All the electrical 
cables, water and sewerage flow 
through flexible pipes in the 
moorings.
House #9 for “Make it Right 
Foundation” Kieran Timberlake 
Architects – Taking a different 
approach, this house is raised 
one floor above the ground with 
areas of refuge on the roof. It is 
designed to be constructed with 
a flexible economical building 
system including structural 
insulated panels. Energy saving 

One of the key issues caused 
by natural disasters is the loss 
of housing and the need for 
temporary shelters. This is  
a vast subject, and numerous 
solutions have been proposed 
for temporary shelter, driven 
largely by economics.  
While tented environments 
are the most prevalent, these 
unfortunately do not last 
beyond a reasonable time 
frame, disrupting family life. 
Better solutions are needed 
within stringent economic 
constraints that allow for 
more privacy. While there are 
political causes for migrating 
populations these are not 
predictable. Natural hazards 
can be anticipated by the 
government, which can in turn 
plan for their circumvention 
and mitigation. However, 
the solutions usually come  
at great cost, such  
as moving settlements inland 
in flood prone regions. 

introduction

Less research has focused 
on making housing less 
vulnerable to environmental 
hazards by anticipating the 
forces of nature and designing 
for protection against 
them. Earthquake resilient 
construction is defined by 
codes in most contexts that 
have seismic activity, though 
enforcement of such codes 
varies widely. Storm surges 
caused by hurricanes and 
tsunamis are less predictable 
and devastating. Wildfire is 
increasing in occurrence as 
drought prone regions are 
subject to climate change. 
After catastrophic events  
like hurricane Katrina on  
New Orleans, the Sri Lanka 
tsunami ten years ago  
or the recent Typhoon Haiyan 
in the Philippines, the 
consequences of vulnerable 
housing are evident. These 
events have spurred teams  
of professionals to propose 
safer structures. Two examples 
are shown briefly in this short 
article, with further short 
references to other proposals 
by category of risk.

Context plays a large role in determining  
the design of a safer house starting with 
environmental conditions, cultural norms, house 
traditions, and most importantly the economic 
constraints. Political will ultimately is a major 
determining factor for setting standards for building, 
for the use of land and requires some investment  
to ensure environmentally safer communities.
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The MIT Float House was 
designed with one purpose: 

Wild Fire 
Ball-Eastaway House N Sydney, 
Australia Glenn Murcutt Architect 
– The house is constructed in 
steel with fire-proof materials 
and a corrugated curved metal 
roof. Raised above the ground 
on six I-section columns it is 
protected from bush fires with 
complete coverage from an 

The designs shown are 
speculative, one off  
or in limited production.  
At a municipal level regulations 
and codes are written for 
earthquake safety standards. 
Similar measures are possible 
for fire prone zones or those 
with potential floods or storms. 
Some coastal contexts have 
standards for the height  
of habitable floors from  
the ground. Land use zoning 
is possible to prevent building 
new houses in hazardous 
conditions but existing 
settlement patterns are difficult 
to reverse.

Building new prototypes and 
testing for real conditions 
happens in testing labs of 
home building companies 
(Sekisui House Japan). Most of 
the examples referred to have 
been tested more by cultural 
responses.

components include roof 
mounted photovoltaics, a 
geothermal pump for heating 
and cooling, a trellis wall 
to shade the south and a 
rainwater cistern on the ground 
for non-potable water.
Harunatsu Archi _ Villa 921 
_ This project, located on a 
remote island in southern 
Japan, combines a bunker-
like concrete structure with 
very open facades that can 
be protected with deployable 
storm screens during the 
frequent typhoons that batter 
the island. Wooden sliding 
doors (Amado) close the house 
against the typhoon, which 
can last several days. During 
power outages, air conditioning 
cannot be used. To still be able 
to open the windows during a 
typhoon, wind protection nets 
can be installed on the eaves.

Ball-Eastaway House N Sydney, Australia Glenn Murcutt Architect 

http://www.greatbuilings.com/buildings/Artist_House_ in_ N_Sydney.html 

Two houses on Point Henry Peninsula Australia, Dr Ian Weir research architect Queensland University 

of Technology

http://www.watoday.com.au/wa-news/was-bushfireproof-housing-project-thats-designed-to-be-burnt-

20131028-2wc3l.html and http://www.ianweirarchitect.com/html/mainmenu.html

Float house for New Orleans (or elsewhere) for “Make it Right Foundation”. Morphosis Architects 

http://http://inhabitat.com/make-it-rights-new-orleans-float-house-by-morphosis-to-gain-leed-

platinum-certification/

Dutch floating houses _ Water Studio and Dura Vermeer

http://inhabitat.com/amhttpphibian-houses-rising-water/

House #9 for “Make it Right Foundation” Kieran Timberlake Architects

http://www.kierantimberlake.com/pages/view/197/special-no-9-house/parent:3

Harunatsu Archi _ Villa 921 _

http://hn-arch.com/english/projects/villa921/villa921-01e.html
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By anticipating  
the forces of nature  
and by designing  
for safety and security, 
housing becomes less 
vulnerable  
to environmental  
hazards

COORDINATES 

6°55’00.01”N 79°49’59.99”E
AREA (metropolis)

14.4 sq mi
POPULATION (metropolis)

752,993
DENSITY

44,920/sq mi

COORDINATES 

40°50’N 14°15’E
AREA (metropolitan)

3,755.2 sq mi
POPULATION (metropolitan)

1,167,764
DENSITY

1,965/sq mi
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1. The 
Tsunami-Safe(r) 
House

2-3. New 
Orleans
Float House 
Prototype


