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ARCHITECTUREFORDISASTERRELIEF
explores the possibility of developing robotic building system and long-duration architecture 
solutions with the aim to re-settle post disaster environments, through digital driven design 
parameters, material and numeric controlled technology research and experimentation through 
scale models and prototypes
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－
+ sudden & calamitous event 
+ seriously disrupts functioning of a community or 
society causes human, material, economic or environ-
mental losses that exceed the community’s or soci-
ety’s ability to cope using its own resources. 
+ Though often caused by nature, disasters can have 
human origins.
－

Natural Disasters

VULNERABILITY + HAZARD
CAPACITY DISASTER

A disaster occurs when a hazard impacts on vulnerable people.

Source: http://reliefweb.int/countries 
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Chile country of disasters
Based on its unique geography and multiple 
climates, Chile is one of the countries that is 
more vulnerable to hazard.
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Según el informe: Análisis de Riesgos de Desastres en Chile, VII Plan de Acción dipecho en Sudamérica 2011 - 2012, pág. 39.

Chile ostenta ser el país más sísmico a 
nivel mundial, así como también el que ha 
registrado el evento sísmico (terremoto) 
de mayor liberación de energía, que tuvo 
lugar en mayo de 1960. 

(...)Históricamente, terremotos y tsunamis asociados han sido los desastres de mayor impacto tanto en términos de 
número de afectados, víctimas fatales e impacto económico en chile. No existe actualmente un sistema de manejo 
estadístico nacional que haya compilado información a lo largo del tiempo respecto de estas variables, pero centros 
internacionales especializados en el monitoreo de desastres nos otorgan una panorámica respecto de la tendencia (...)

El país, figura noveno entre los países que más dinero perdieron por daños producto de desastres naturales 
desembolsando, desde 1992, 31.000 millones de dólares producto de los siniestros(...)

Según especialistas, se estima probable 
que del total de 80 volcanes activos, 42 
pueden entrar en erupción en el futuro 
inmediato; es decir, a partir de ahora y 
hasta 200 años más; otros 16 en los 
próximos nueve mil años y otros 20 en 
varias decenas de miles de años más..

A lo largo de la cordillera de los 
andes existen, sólo en nuestro 
territorio, cerca de 3.000 volcanes , 
desde pequeños conos de ceniza, 
hasta enormes calderas de varias 
decenas de kilómetros de diámetro.

En los últimos 20 años, 4.400 millones de personas se han visto afectadas por algún desastre natural o algún 
accidente relacionado con el medioambiente(...)

Según el informe: Análisis de Riesgos de Desastres en 
Chile, VII Plan de Acción dipecho en Sudamérica 2011 
- 2012, pág. 39.

Según el informe de la oficina de las naciones unidas para la reducción del riesgo de desastres. (UNISDR) , extraído de  
www.tercera.com

Según el informe de la oficina de las naciones unidas para la reducción del riesgo de desastres. (UNISDR) , extraído de  
www.tercera.com

Según www.emol.com._especial volcanes.

Según www.emol.com._especial volcanes.
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Earthquakes
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Disasters Management
can be defined as the organization and management of 
resources and responsibilities for dealing with all 
humanitarian aspects of emergencies, in particular pre-
paredness, response and recovery in order to lessen the 
impact of disasters. (www.ifrc.org)

Source: http://www.ifrc.org/PageFiles/40699/dm-diagram-b.gif

Disaster

Recovering from disasters
Responding 
to disasters

Preparing
for disasters

Reducing risk of disasters

#ARCHITECTUREFORDISASTERRELIEF_DISASTER M
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ENT 
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focuses on saving lives. This is particularly urgent 
where the affected people are exposed to harsh 
climatic conditions such as extreme cold or heat.

Rapid shelter solutions include tents and shelter 
kits, or materials to build or repair homes. 
Beyond survival, the key considerations are:

1) providing protection from the climate
2) ensuring privacy and dignity
3) providing personal safety and security

Source: IFRC Shelter Guidelines

shelter 
provides

Protection from 
the weather

health: I am less likely 
to get ill because I have 

a shelter

support for family and 
community life: we can 
live together as a family

dignity: I can change 
clothes because I can 

close the door

security: I feel safer 
because I have a doorlivelihoods: my shelter 

is near my work..

Shelter Relief

#ARCHITECTUREFORDISASTERRELIEF_SHELTER RELIEF
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The aim of a new settlement is to provide: 
> a home
> security
> adequate protection from climate related events
> community environment
> livelihood opportunities
> access to services such as electricity and water
> accessability 

Main requirements 

nucleated linear dispersed

living security

public space

energy supply

urban farming

foodeducation

health

community

What is settlement?

“In the aftermath of a disaster, civil unrest, confict or as a 
result of rapid urbanization it may be necessary to assist 
in the process of settling populations to a safer location.

(...) Moving the affected population away from their 
original settlement is the least preferred sheltering 
option, on occasions it may be the only solution to 
minimize the population at risk’s vulnerability to future 
hazards“

#ARCHITECTUREFORDISASTERRELIEF_SETTLEM
ENT 
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architecturefordisasterrelief

#ARCHITECTUREFORDISASTERRELIEF_TIM
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Disaster Management ArchitecTURAL SYSTEM for aiding and reducing Earthquake risk in Latin America

Risk management >   Disaster risk reduction oriented settlement > Sustainable projects
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MICRO

Multi robotic production system. “Pack” of robots 
with specific building and fabrication tasks. Here 

the assignment is to define a prefababrication  and 
on site framework focused on the robotic production 

process.

MESSO

Architectural Unit based on ergonomic and 
programmatic functions. At this scale the assign-

ment is to design a living unit which integrates 
energetic, environmental, structural and climatic 

conditions. This unit will be fully robotically 
produced.

MACRO

Urban intervention that will address the design 
system  on the urban scale. The assignment at this 

scale is to visualise the system growth-adaption 
and transformation on a time-base. 

a Multi scale design to production system

#ARCHITECTUREFORDISASTERRELIEF_m
ulti scale design to production system
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Multi robotic production system. “Pack” of robots 
with specific building and fabrication tasks. Here 

the assignment is to define a prefababrication  and 
on site framework focused on the robotic production 

process.

Architectural Unit based on ergonomic and 
programmatic functions. At this scale the assign-

ment is to design a living unit which integrates 
energetic, environmental, structural and climatic 

conditions. This unit will be fully robotically 
produced.

Urban intervention that will address the design 
system  on the urban scale. The assignment at this 

scale is to visualise the system growth-adaption 
and transformation on a time-base. 

Hazard analysis & Main programme

- Safety and existing damage
- Evacuation routes as starting point
- Allocation of main programme

Optimisation & Production
- Geometry detailing and optimisation
- Structural and climate analysis
- D2RP & O

Specific programme & Environment
- Detailed programme clusters
- Environmental analysis
- Initial geometry

1

3

2

#ARCHITECTUREFORDISASTERRELIEF_m
ulti scale design to production system
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PREPARE  - RESPOND - RECOVER

PRE-PRODUCTION ON-SITE ASSEMBLY 
AND PRODUCTION

SOCIAL/LOCAL
CUSTOMISATION
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Messo SCALE
－
Architectural unit based on ergonomic and program-
matic functions. At this scale the assignment is to 
design a living unit which integrates energy production, 
environmental, structural and climatic conditions.
－ 
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GREEN UNIT |  COMMUNITY AND SAFETY
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MACRO SCALE
－
Urban intervention that will address the design system  
on the urban scale. The assignment at this scale is to 
visualise the system growth-adaption and transforma-
tion on a time-base. 
－ 
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• An earthquake of magnitude 8.3 M, at a depth
of 25 km, occurred off the coast of Choapa
province in Coquimbo Region, central Chile, on 16
September, at 22.54 UTC. The epicentre was
located 46 km west of Illapel. USGS PAGER
estimates 42 000 people exposed to Severe and
more than 800 000 to Very Strong shaking.
• The major earthquake triggered a tsunami
event. A wave of up to 4.5 m was measured in
the port city of Coquimbo. A Red tsunami alert
was issued for the entire county by SHOA (Navy
Hydrographic and Oceanographic Service of
Chile), while the PTWC (Pacific Tsunami Warning
Centre) forecast tsunami waves in a larger area,
including the coasts of Central, South and North
America, as well in south and north-western
Pacific Ocean, from the French Polynesia to
Japan. As of 17 September (UTC), official tsunami
warnings have been lifted in Chile, while PTWC
advisories remain in effect for California and
Hawaii in the U.S.A.
• Aftershocks continue in the area, with the
strongest one having 7 M magnitude on 16
September, 23.18 UTC.
• As of 17 September, Chilean authorities
(ONEMI) declared Choapa province a disaster
zone. They also reported eight people dead (four
in Coquimbo), one missing and 1 million
evacuated. Floods, landslides and building
damages have been reported, with the
communities of Illapel, Canela and Salamanca
worst affected.
• Regarding the impact from the tsunami, JRC
calculations indicate the area between La Serena
in Coquimbo region to Concepcion in Bio Bio
region as major impact zone.
• On 17 September the Copernicus Emergency
Management Service was activated by DG ECHO.
• ECHO is monitoring developments closely.
Source : ECHO, GDACS , USGS( 1 , 2), ONEMI( 1 , 2 ), SHOA ,
PTWC( 1 , 2 ), Copernicus EMS , Media( 1 , 2 , 3 )

Emergency Response Coordination Centre (ERCC) – ECHO Daily Map | 17/09/2015

Chile – Earthquake/Tsunami
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an adaptive production system is able to respond to real-time 

contingencies  and respond through design variations decided in real-time 
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MICRO SCALE
－
Multi robotic production system. “Pack” of robots with 
specific building and fabrication tasks. Here the assign-
ment is to define an prefab and on site framework 
focused on the robotic production process.
－ 
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Multi-Scale production System

UNIT SCALE
Living Unit 

Unit Design iteration based on architectural and 
geo-location parameters

COMPONENT SCALE
Building Component 

Component optimisation based on geometry 
analysis, structural optimisation, enviromental 

requierments and climate control

MATERIAL SCALE
Material & Performance

Multi Material Production System difined by hybrid 
porosity, assembly and component performance
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unit components

STRUCTURAL FRAMEWORK
On Site Robotic Assembly 

OPTIMISED FOUNDATION
Pre Produced in factory 

INTERIOR  FURNITURE
Pre Produced in factory  and 

Assembled on site

COMPONENT SUBSTRUCTURE
Pre Produced in factory  and 

Assembled on site

EXTERIOR/INTERIOR COMPONENT
Pre Produced in factory  and 

Assembled on site
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Pre Produced in factory 
OPTIMISED FOUNDATION

Foundation Optimisation 
Topology Variation

f01 
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ON SITE PRODUCTION
Structural Framework

Vibration Damper Detail

Steel Joint Plate 

Concrete Casting
Insert of steel joint

Optimised Foundation
Extraction of casting molds

EPS Milling 
Concrete Cast Molds

SF1 
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Element Tagging

Element Optimisation
Structural frame + Slab Frame and 

connection with foundation
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Element Optimisation

Robotic timber fabrication reference project
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Optimised Frame Variable Thickness Lightweight Frame High Resistant Frame

Pre Produced in factory 
COMPONENT SUB-STRUCTURE

CS1 Material distribution internal structural analysis 
3d printed scale model  
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Pre Produced in factory 
INTERIOR/EXTERIOR COMPONENTEIC1 
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3d Printed prototype study #ARCHITECTUREFORDISASTERRELIEF_M
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WHAT NEXT?
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“The demands of crisis also represent unexpected possibilities, creating 
opportunities to work in extraordinary situations, as long as we are willing to 
inmerse ourselves. (…) looks forward to what’s next.” Ballesteros, M
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m.r. galli 
H.H. Bier | S.Mostafavi | F. Adema 

For more information, video of the final presentation, extense research

and previous presentation check the wiki page : 

http://rbse.hyperbody.nl/index.php/project12:Frontpage  
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