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Intermediate Unit 6 will continue its investigation into integrated design and construction strategies, using realistic urban project 
scenarios to explore the architectural implications of technological innovation. Dividing the year into two interdependent 
phases, students will work in teams on experimental fabrication processes at a 1:1 scale as well as individually on design 
methods that implement the key qualities of a material system through spatial and performative rules. Applying these methods 
towards high-density housing allows us to address some of the most pressing challenges that architecture faces today, 
exploring new modes of urban living within contexts of limited resources and space.

In the first phase of the year we will develop experimental design and build processes aimed at producing a
single, stackable housing unit. Focusing this year on systems that consist of a ‘kit of parts’, we will take advantage of high-
precision digital manufacturing technologies to separate building functions into specifically programmed parts. Combining high 
and low-tech methods of fabrication and assembly, we will develop design and build methods, which can produce a range of 
structures that are adapted to their specific environmental and programmatic requirements. In collaboration with industry 
partners and using visits to Hooke Park, each team will design and construct a prototype at 1:1 scale.

Starting the second phase with research for our individual projects we will visit Shenzhen and Chongqing, two of China’s fast-
growing, second-tier megacities and a laboratory for new architectural and urban typologies designed to house a new middle-
class. We will respond with our own strategies for density, programmatic and social diversity, multiplying our housing units 
through clustering strategies that test out issues of proximity, access and light. We will set up rules to adapt units to their 
individual role within the collective, adding strategic variation to improve the performance of private and public space. Then we 
will revisit our fabrication strategies and speculate on machinic construction and growth, allowing projects to become open 
systems capable of adapting to the ever-changing requirements in their prolonged lives. They become part of a highly 
networked and dynamic urban environment, programmed to evolve over time.

Jeroen van Ameijde studied Architecture and Building Technology at the Delft University of Technology. He has practiced in Holland, New York 
and Hong Kong and taught in a graduate design studio at the University of Pennsylvania. As Head of Digital Prototyping he has been teaching at 
the AA since 2007, working with various units and programs including the Design Research Lab graduate programme. He has lectured and taught 
workshops in several universities worldwide and is developing design projects with his experimental architecture practice Material_Codes.
Email: jeroen@s-t-x.net

Brendon Carlin completed his masters  in Architecture and Urbanism in the Architectural Association and an undergraduate of Environmental 
Design in Architecture at the University of Colorado, Boulder. He has worked on architecture projects of various scales for  offices in Holland, the 
UK, China and the United States. Brendon has taught and co-coordinated courses and workshops at the Berlage Institute, the AA, Harvard, and 
the University of Colorado. Currently he is consulting with Arup for Relational Urbanism, and practicing as co-director of The Build Operations, an 
architecture and urbanism studio.
Email: brendonuc@gmail.com 
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BRIEF / EXTENDED

Context
Out of all human activities, construction processes and building use consume the most 
energy and create the most CO2, waste and pollution. With an ongoing urbanization 
and increasing pressures on resources and space, cities are becoming increasingly 
dense to optimise the use of their infrastructures. This unit will investigate strategies for 
the design of structures within high-density urban contexts, capitalising on the 
opportunities that can be found while addressing some of the challenges of 
contemporary society.

Despite of the increasing pressures of urban life, an ongoing technological 
transformation is revolutionising the way most products are currently designed, 
fabricated, consumed and recycled. In line with other design-based disciplines, an 
increasing part of the architectural community is shifting its attention from initial 
enthusiasm and exploration of new digital tools to more pressing questions of purpose 
within the larger context of society. As technological breakthroughs have resulted in 
paradigm shifts in the past, innovations in digital design and fabrication technologies are 
transforming both the methods of architectural production as well as the types of 
programs its projects can address. As a deeper understanding of the intricacies of our 
networked society leads to questions about the life-cycle and the appropriateness of 
buildings within the chaotic and dynamic context of their briefs, we realise we will need 
to design structures which have the capacity to adapt and evolve. 

We are at a crucial moment in time, amongst the vanguard of architects trying to put 
new digital tools to good use. Using limitations within material production creatively, we 
can start to develop new computationally-based methods and strategies that are taking 
advantage of digital fabrication technologies, for the re-appropriation of design.

Technology
Ever since computers became personal and engineering industries have pushed the 
development of Computer-Aided Design, people have been speculating on the impact 
of computing on the architectural design process. From the development of 'Sketchpad' 
by Ivan Sutherland in 1960 to the creation of Gehry Technologies in 2002, architectural 
design and production have been in a continuous feedback loop, going back and forth 
between speculation on possibilities with new softwares borrowed from other industries 
and the creation of new technologies as an answer to new demands. With buildings 
such as the Sydney Opera House and the Guggenheim Bilbao demonstrating the 
success of projects featuring complex geometries, a  new generation of architects is 
taking advantage of increasingly cheap and easy to use software solutions that support 
intuitive design. Taking over from the pioneering work of architects and thinkers such as 
Greg Lynn, Lars Spuybroek and Kas Oosterhuis, an increasing number of architecture 
practices is adapting software tools in their design processes resulting in a wide range 
of formal languages and project applications, from avant-garde to nouveau-riche.

Similar to digital design with its origins in the engineering industries, Computer-Aided 
Manufacturing or digital fabrication technologies have given rise to a number of new 
processes including rapid prototyping and rapid manufacturing. 3D printing and related 
techniques such as laser cutting and CNC routing have bridged the gap between 
conceptualisation and physical prototyping, increasing the speed, complexity and 
sophistication with which digitally designed projects can be explored. More significantly, 
as these technologies are increasingly becoming available to the building industry, 
designers and specialist consultants are developing new types of projects which are 
specifically designed around new manufacturing technologies. Architecture is still yet to 
achieve scenarios as speculated on by Greg Lynn, in which CNC technologies enable 
the production of individually customised housing (Embryological Housing, 1998). But 
the number of building projects pioneering digital fabrication technologies and robotic 
construction is increasing rapidly, along with a renewed and widespread interest within 
the academic world.
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“The computer, then, will no longer be merely a production, engineering or 
facilitation tool under the command of the architect-user but a generating entity  
with its own virtual intelligence or “knowledge” of the design process; the 
computer will function as a partner. Architecture is becoming a computational  
collaborative art based on the choreography of robotic manufacturing, while the 
architect, freed from the need to continuously invent, is becoming more like a 
choreographer of space and material production.”

 - Peter Zellner, ‘Hybrid Space, new forms in digital architecture’

'IN VITRO' - A Materialist Approach 
A procedure performed 'in vitro' (Latin: within the glass) is performed not in a 
living organism but in a controlled environment, such as in a test tube or Petri  
dish.1

Dividing the yearlong research of the unit in two phases, the first phase is centered 
around laboratory-type research, focusing on particular technologies without 
considering a specific site or program. Concentrating on the design opportunities within 
a material system and the procedures, tools and principles that are involved, we 
stimulate the conception of architectural projects that operate in the feedback loop 
between digital processes of design and physical prototypes. This constant back and 
forth between the digital and the physical will stimulate the organisation of design 
principles from a materialist standpoint, resulting in customised rule-based design 
methodologies that are connected to unique processes of material formation. 

Setting out the units research as a three year agenda, each year we will work from the 
properties of a given material system in order to bring coherency within the studio and 
help create a body of shared research.

1st year: Continuous Material Systems (i.e. In Situ Concrete): Using forming and 
casting methods, studying Candela and Nervi, we will be looking at the relationship 
between material and geometry, as famously explored before by Gaudi, Frei Otto, Heinz 
Isler and others. Combined with high-tech industrial and prefabricated systems, we will 
include research of the latest technologies for digital and robotic fabrication as they are 
in development today. 

2nd year: Kit of Parts (i.e. Pefabricated elements): Looking at high-tech building 
systems that result in very light, flexible, large spanning or high-rising structures. Our 
references are space frame structures, Plug-in City, high-tech architecture and modular 
housing. Following precedents such as Konrad Wachsmann, Jean Prouvé, Charles and 
Ray Eames and Buckminster Fuller, we will be the inventors of our own new future 
systems for the digital age.

3rd year: High Performance (i.e. Composites): Taking lightweight structures to the 
extreme, we will research and experiment with technologies pioneered in the 1970's 
and in continuous development for applications such as formula 1 racing cars, boat 
building and high performance textiles. Following on from the Eames, Panton, the 
Smithsons and others and studying contemporary projects by Spuybroek and 
Lovegrove, we will investigate strategies for architectural production based on the 
integration of multiple material properties.

Kit of Parts
Moving on from 'continuous material systems', developed in the 2010/11 academic year, 
this years focus on 'kit of parts' construction systems will explore the separation of 
building functions into various specialized components, rather than seeking to integrate 
several functions into a single material system. Instead of fabricating most of the 
building on site we will look for opportunities within prefabrication, taking advantage of 

1 Kail, Robert V.; John C. Cavanaugh (2006). Human Development: A Life-span View 
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the accuracy and economy of industrial production at a large scale. We will study the 
transformation of raw materials into skins or skeletal elements such as frames, walls 
and slabs, and speculate on the possibilities for computer-aided manufacturing and 
mass customization to break with the repetition of elements previously associated with 
mass production. 

We will study architectural precedents and critical writings that have speculated on the 
impact of advancing technology on the production of architecture and the different ways 
of inhabiting buildings that this may imply. Innovators such as Jean Prouvé, 
Buckminster Fuller and the Eameses have demonstrated that new manufacturing 
technologies can be translated to architectural prototypes that allow for radically 
different scenarios of use and feature different readings of space. Their mission was -as 
it is the unit's ambition- to use the improved qualities and economy of industrial 
production to make new models for high-quality housing accessible to a larger cross-
section of the population. The drawback of this was that mass-production implied 
standardisation, an aspect we are no longer limited to because of new technologies for 
digital manufacturing and design.

“The most important distinction in our changed notion of architectural design is 
the shift from geometry as an abstract regulator of the materials of construction 
to a notion that matter and material behaviours must be implicated in geometry  
itself...The new model must be understood not as a supersession of measuring 
but as the interplay between intensive and extensive differences.“ 

- Reiser + Umemoto, 'Atlas of Novel Tectonics' 

Variations
Working from a materialist point of view and within a laboratory setting will not free the 
design process from thinking about siting -on the contrary, we will need to consider the 
possible application of our designs in a range of speculative contexts and 
circumstances. As it is the units ambition to address problems that are experienced by a 
large part of the worlds population, we will deploy our design proposals in larger or 
multitudes of projects, which would allow our research and development of new and 
innovative fabrication methods to be applied on a large scale. Developing 'prototypical' 
scenarios will emphasize the need for parametric control of our design models, forcing 
us to be specific about the relationships between input and output, between information 
and design. Our design models will have the capacity to respond to basic sets of criteria 
for inhabitation and adaptation, able to produce numerous versions of the design, each 
one customised towards it particular site and use. Linking back to a specific fabrication 
method will help to define the bandwidth of possible variations of the design, making its 
application more specific, efficient and realistic.

'IN VIVO' - A Social Dimension
In vivo (Latin for "within the living") is experimentation using a whole, living 
organism as opposed to a partial or dead organism, or an in vitro controlled 
environment.2

Continuing within our position against traditional linear processes within which 
development comes after design, the unit will apply its integrated design models into 
real-life urban scenarios responding to specific scenarios and sites. The 'in vivo' 
application of previously developed concepts will help us test and continue to develop 
architectural proposals that follow the rules of earlier discovered material and spatial 
constraints. We will address the challenges that will arise, measuring, rectifying and 
intensifying earlier design premises to allow the projects to adapt into a new context 
while at the same time contributing and improving on its physical, cultural, economical 
and social climate.

2 http://www.sciencemag.org/products/lst_20070622.dtl Life Science Technologies Cell Signaling: 
In Vivo Veritas--Science Magazine, 2007
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Shenzhen / Chongqing
Building on the precedents set by cities such as Hong Kong and Shanghai, Shenzhen 
and Chongqing are part of a new generation of Chinese second-tier megacities that 
play a central role in China's economic growth and industrial production. Both are 
amongst the fastest-growing cities in the world and at the heart of a global trend 
towards urbanisation.

The unit will travel to Shenzhen and Chongqing to study sites and contexts in which our 
projects will develop as prototypical solutions for high-density urban dwelling. Supported 
by local university experts we will document and map selected areas in both cities 
within which each student will select a project site, looking for locations that allow us to 
address both old and new, with developments that can be designed in relation to 
existing transport networks, urban fabric and landscape.

To support our design ideas we will visit residential areas, understanding building 
typologies, city planning and cultural and social issues at play. Visits to innovative 
architectural projects and local factories will allow us to imagine other strategies for the 
production of housing, taking advantage of the advanced fabrication methods that are 
present in the region.

On Site Deployment
Applying multiple units of our minimal house into compact three-dimensional structures 
will immediately put the strategies for variation into action. Not only will the location of 
each unit inform parameters such as connections, orientation, openings and size, but 
also the relationship of each unit to others within the project, signaling the need for top-
down strategies that direct and limit growth. Negotiation has to take place, between the 
possibilities for individual customisation and the interests of the whole. Designs for new 
infrastructural systems have to be implemented, including connections to the 
surrounding urban fabric. A specific description of the types of inhabitants, their 
lifestyles and requirements will help to envision scenarios which can be both visionary 
and realistic. Including additional programmatic elements into the projects will contribute 
to their capacities for integration and participation within society, forming a case study 
for new models of urban life.

In parallel to the project development, each student will study several precedents to 
inform design decisions on a range of scales varying from construction detailing to 
urban spatial planning. We will seek inspiration from visionary movements in the '60's 
and 70's such as Archigram and the Metabolists but also try to address the arguments 
of their critics, including more detailed social and environmental agenda's and devising 
more open-ended models for planning at a large scale. We will study projects by Safdi, 
Paul Rudolph and Kikutake (amongst others) to inform our own spatial design 
decisions, forging links between construction technologies and combinations of living 
units into larger structures which can function as living cities in themselves.

Contingencies: Adaptation and Growth
For the final phase of the yearlong research, the unit will re-asses each design project 
from the perspective of its development over time. Assuming that there is no single or 
permanent solution for a design or organisational model, that will satisfy the needs of its 
ever changing population, we will ask whether our projects can be designed as partially 
open-ended systems, including possibilities for adaptation and future growth within our 
digital design, fabrication and construction strategies. 

Based on the previously developed logics to achieve structure and enclosure through a 
kit of parts and their connection systems, we will envision scenarios of clustering and 
large scale assembly, bringing all aspects of design variation and construction under 
digital control. Adding a feedback loop between digital design models and the 
performance of the structures that already have been built allows to forecast each future 
addition that should be implemented on site, enabling a building to evolve over time.
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TECHNICAL STUDIES /

As the unit places central importance on research into specificities of construction 
methods as a basis for the development of design, there will be a productive overlap 
between the work that is required for the unit's brief and work required for the thirdyears' 
Technical Studies submission.

The unit calendar of the year is deliberately structured around a bottom-up design 
process, starting with physical experimentation from which design rules are derived, 
which are then applied to a larger scale urban housing project. The unit aims to address 
issues related to technological aspects early in the year, also aiming to cover some of 
the workload related to the TS submission early on, freeing up more time for design 
development towards the end of the year.  

During the first term, students will work in teams of three to increase the productivity 
and stimulate collaborative working methods. Unit assignments are aimed towards clear 
deliverables, which need to be documented in a format suitable as a basis for both the 
unit portfolio and the TS submission:

1. research and analyses of historical precedents and case studies of a specific 
method of construction (using a 'kit of part' type material system);

2. prototyping experiments recreating and improving upon a chosen construction 
method through the critical use of digital design tools and file-to-factory processes;

3. design and production of a prototypical housing unit at 1:1 scale, testing materials, 
fabrication and assembly, inhabitation and environmental design;

During the second term, students will develop individual design projects which are 
informed by the first term's work. After initial design tests, projects will be developed 
with help of further small scale experiments and research, following suggestions from 
both unit tutors and TS staff. Each student will choose a key technical aspect in their 
project that is related to one of the following categories:

– material systems, industrial fabrication, assembly and construction

– structural design, geometrical systems, integrated digital design methods

– environmental parameters informing design methods and outcomes

The unit tutors aim to help student develop projects, in close coordination with TS staff 
and through the support of external consultants. Topics chosen for development for the 
TS submission shall inform and strengthen the unit design project, which is also 
submitted and evaluated as part of the TS work. 

The unit will require all thirdyear students to submit an early TS (5 March 2012), at 
which time the students will have their design research completed and will have started 
development of their final projects.

Final TS documents will include, in additional to above listed topics:

4. individual analyses and reflection on 1:1 experiments in term 1;

5. additional research of a key technical aspect of the project using literature, physical 
and digital testing;

6. selection of initial design project drawings indicating implementation of the previous 
research;
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CALENDAR / Summary of the organisation of the year

Phase 1 - 'In Vitro' (12 weeks)

Term 01 (12 weeks, 26 Sept - 16 Dec 2011)

- STRUCTURAL PROTOTYPES 4 weeks
   including Hooke Park workshop

- DESIGN / BUILD PHASE 1: THE LIVING UNIT 7 weeks

Phase 2 - 'In Vivo' (20 weeks)

- Study trip Shenzhen / Chongqing 2 - 10 Jan

Term 02 (11 weeks, 10 Jan - 1 Apr 2012)

- DESIGN / BUILD PHASE 2: ON-SITE DEPLOYMENT 10 weeks 

Term 03 (9 weeks, 26 Apr – 17 June 2012)

- CONTINGENCIES: ADAPTATION AND GROWTH 4 weeks 

 - DESIGN FINALISATION / PORTFOLIO / EXHIBITION 5 weeks
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CALENDAR / Weekly schedule

Unit teaching days: Mondays or Tuesdays and Fridays 
Complementary Studies: Wednesdays and Thursdays

TERM 01 (12 weeks, 26 Sept - 16 Dec)

Week 00 Introduction Week
Mon 19/09 Registration for NEW students
Fri 23/09 Picnic – all NEW students 

Week 01 
Tue 27/09 10:00 Inter Unit Presentations / 6pm informal meeting with students
Wed 28/09 11:30 Student Interviews commence
Thu 29/09 15:30 Inter Staff Meeting
Fri 30/09 10:00 First Unit Meeting

13:30 Complementary Course Introductions and Registration

PHASE 1 - 'IN VITRO'  (11 weeks)

(Week 02-05: STRUCTURAL PROTOTYPES)

Week 02
Mon  03/10 10:00 Unit Brief Introduction: Research Brief 1

14:00 Rhino/Grasshopper Workshop 1 (Invited Tutors)
Tue   04/10 Rhino/Grasshopper Workshop 1 (Invited Tutors)
Wed  05/10 am+pm: MS 2nd Year Courses commence (7 sessions)

5 pm: PP 3rd Year Course commences (6 sessions)
Thu 06/10 am: HTS 2nd / 3rd Year Courses commence (7 sessions)

pm: TS 2nd / 3rd Year Courses commence (7 sessions)
Fri   07/10 Individual Tutorials

Week 03 
Mon  10/10 10:00 PINUP: Research Brief 1

14:00 Unit Introduction: Design Brief 1 / Digital Fabrication induction
Tue   11/10 Rhino/Grasshopper Workshop 1 (Invited Tutors)
Wed  12/10 MS / PP 
Thu 13/10 HTS + TS
Fri   14/10 Individual Tutorials

Week 04 
Tue   18/10 10:00 PINUP: Design Preparation for Hooke Park

1 pm Intermediate/Diploma Student Meeting with Brett Steele
Wed  19/10 MS / PP 
Thu 20/10 HTS + TS

17:00 - Leave for Hooke Park
Fri   21/10 Hooke Park PROTOTYPING WORKSHOP
Sat     22/10 Hooke Park
Sun    23/10 Hooke Park

Week 05 
Mon  24/10 REVIEW: initial prototypes (joint review with Design+Make)
Wed  26/10 MS / PP 
Thu 27/10 HTS + TS
Fri   28/10 10:00 Hooke Park Document Hand-in

10:00 Unit Brief Introduction: Design Brief 2

(Week 06-12: DESIGN/BUILD PHASE 1: THE LIVING UNIT)

Week 06 Open Week
Tue  01/11 Individual Tutorials
Wed 02/11 MS / PP suspended
Thu 03/11 HTS + TS suspended
Fri 04/11 Individual Tutorials
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Week 07
Mon 07/11 PINUP
Wed 09/11 MS / PP
Thu 10/11 HTS + TS
Fri   11/11 Individual Tutorials

Week 08
Tue 15/11 Group Tutorial
Wed 16/11 MS / PP
Thu 17/11 HTS + TS
Fri 18/11 MIDTERM REVIEW (with invited jury)

Week 09
Mon 21/11 Individual Tutorials
Wed 23/11 MS / PP conclude
Thu 24/11 HTS + TS conclude
Fri  25/11 Group Tutorial

Week 10
Mon 28/11 Complementary Studies Hand-in
Tue 29/11 Group tutorial
Wed 30/11
Thu 01/12
Fri 02/12 PINUP: Preview of overall project materials

Week 11 Fabrication Week
Mon 05/12 Fabrication
Tue 06/12 Fabrication
Wed 07/12 Fabrication
Thu 08/12 Fabrication
Fri   09/12 Fabrication

Complementary Studies submissions due
Sat     10/12 Fabrication
Sun    11/12 Fabrication

Week 12 Fabrication Week
Mon 12/12 Installation at the AA
Tue 13/12 Installation at the AA
Wed 14/12
Thu 15/12 Term 1 FINAL REVIEW / Installation Opening Event
Fri 16/12 14:00 Unit Meeting: Studytrip / Research Brief 2

PHASE 1 - 'IN VITRO' concludes

Christmas Break (2 weeks)

PHASE 2 - 'IN VIVO' (20 weeks)

TERM 02 (11 weeks, 09 Jan - 23 Mar)

(Studytrip: Hong Kong / Shenzhen / Chongqing)

Mon 02/01 Flight to Hong Kong
Tue 03/01 Hong Kong
Wed 04/01 REVIEW at University of Hong Kong
Thu 05/01 Shenzhen
Fri   06/01 Shenzhen
Sat     07/01 Chongqing
Sun    08/01 Chongqing

Week 01
Mon 09/01 Chongqing

Unit Brief Introduction: Design Brief 3
Tue 10/01 Flight back to London
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Wed 11/01 am+pm: MS 2nd Year Courses commence (7 sessions)
Thu 12/01 am: HTS 2nd / 3rd Year Courses commence (7 sessions)

pm: TS 2nd / 3rd Year Courses commence (7 sessions)
Fri   13/01 Group Tutorial

(Week 02-11: DESIGN PHASE 2: ON-SITE DEPLOYMENT)

Week 02 Progress reviews
Mon 16/01
Tue 17/01 Individual Tutorials
Wed 18/01 MS
Thu 19/01 HTS + TS

(MArch Phase II Juries)
Fri  20/01 Individual Tutorials

(MArch Phase II Juries)

Week 03
Mon 23/01
Tue 24/01 PINUP (with invited critics)
Wed 25/01 MS
Thu 26/01 HTS + TS
Fri 27/01 Individual Tutorials

Week 04
Mon 30/01 Combined Tutorials / Diploma Unit
Tue 31/01
Wed 01/02 MS
Thu 02/02 HTS + TS
Fri 03/02 Individual Tutorials

Week 05 Open Week
Mon 06/02
Tue 07/02 Individual Tutorials
Wed 08/02 MS suspended
Thu 09/02 HTS + TS suspended
Fri 10/02 Individual Tutorials (incl. TS)

Week 06 
Mon 13/02 Individual Tutorials (Second Years)
Tue 14/02 TS Interim Jury
Wed 15/02 MS
Thu 16/02 HTS + TS
Fri 17/02 INTERIM REVIEW (with invited jury)

Week 07 
Mon 20/02 Individual Tutorials
Tue 21/02
Wed 22/02 MS
Thu 23/02 HTS + TS
Fri 24/02 Individual Tutorials

Week 08 
Mon 27/02
Tue 28/02
Wed 29/02 MS
Thu 01/03 HTS + TS
Fri 02/03 Individual Tutorials

Week 09 
Mon 05/03 TS Final Document Hand-In
Tue 06/03
Wed 07/03 MS concludes
Thu 08/03 HTS + TS conclude
Fri 09/03 Individual Tutorials
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Week 10
Mon 12/03 Individual Tutorials
Tue 13/03
Wed 14/03
Thu 15/03 Individual Tutorials
Fri 16/03 Individual Tutorials

2nd Year Complementary Studies Submission Hand-In

Week 11 
Mon 19/03 INTERMEDIATE PREVIEWS for 3rd Year / Part 1
Tue 20/03 INTERMEDIATE PREVIEWS for 3rd Year / Part 1
Wed 21/03
Thu 22/03 Term 2 FINAL REVIEW for 2nd Years (with invited jury)

/ Group meeting: Easter Feedback
Fri 23/03 Easter Party / End of Winter Term

Easter Break (4 weeks)

Mon 26/03 3rd Year Complementary Studies Submission Hand-In
MakeLab (optional)

Tue 27/03 MakeLab
Wed 28/03 MakeLab
Thu 29/03 MakeLab
Fri 30/03 MakeLab

TERM 03  (9 Weeks, 23 Apr - 22 June)

PHASE 2 - 'IN VIVO' continues

(Week 01-04: CONTINGENCIES: ADAPTATION AND GROWTH)

Week 01 
Mon 23/04 Group meeting and Unit Brief Introduction: Design Brief 4

(TS Final Document Late Hand-In)
Tue 24/04
Wed 25/04
Thu 26/04
Fri 27/04 Individual Tutorials

Week 02
Mon 30/04
Tue 01/05 PINUP
Wed 02/05
Thu 03/05 TS High Pass Panel
Fri 04/05

Week 03
Tue 08/05 Individual Tutorials
Wed 09/05
Thu 10/05
Fri 11/05 Individual Tutorials

Week 04
Mon 14/05
Tue 15/05 FINAL REVIEW (with invited jury)
Wed 16/05
Thu 17/05 Group Tutorial
Fri 18/05

(Week 05-08: DESIGN FINALISATION / PORTFOLIO)
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Week 05
Mon 21/05 Individual Tutorials
Tue 22/05
Wed 23/05
Thu 24/05
Fri 25/05 Group Tutorial

Week 06 
Mon 28/05
Tue 29/05 Individual Tutorials
Wed 30/05
Thu 31/05
Fri 01/06 Individual Tutorials

Week 07 Exhibition Preparation
Mon 04/06
Tue 05/06
Wed 06/06 Secondyears Final Tables
Thu 07/06 Individual Tutorials

(Secondyears helping Thirdyear students)
Fri 08/06 Individual Tutorials

Week 08 Exhibition Preparation
Mon 11/06 Thirdyears Final Tables
Tue 12/06 Thirdyears Final Tables
Wed 13/06 Unit Meeting: Exhibition
Thu 14/06 Exhibition
Fri 15/06 Exhibition

Week 09 Exhibition Preparation
Mon 18/06 Exhibition
Tue 19/06 AA Intermediate Examination (RIBA/ARB Part 1)
Wed 20/06 Exhibition
Thu 21/06 Exhibition
Fri 22/06 Graduation Ceremony / Projects Review Exhibition Opening

End of Academic Year 
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Research Brief 1: ‘Learning from Precedents’
(2 weeks, starting Monday 3 October 2011)

Introduction
In groups of three, students will research and document precedents of construction 
methods using 'kit of parts' type material systems; using prefabricated construction 
elements that as a sytem, are designed to have specific advantages over on-site 
construction methods. Additionally, by means of diagramming and drawing, you will be 
asked to investigate the process of construction these methods employ and already 
speculate on some latent potential for spatial design. The investigation is not restricted 
to one method only, but can also foresee strategies of crossover or combination of 
methods. A study and understanding of the system properties in relation to a fabrication 
and assembly method is also key to the research: how is the fabrication process 
transforming raw materials into building elements, how does the system assemble and 
what are its structural and spatial properties once assembled?

For each construction method, address the following questions in your analyses:

− When was this particular method introduced and in which technologies are its 
origins?

− Is there a social agenda related to its introduction and has this been fulfilled?
− What are the technical pros and cons of this method and how does it compare 

to its competitors in relation to quality, cost and construction speed?
− What are the design implications of the method in relation to the geometries 

and proportions that it produces?
− How does the method lend itself to applications on a larger scale, using 

repetition and adaptation?
 
List of suggested material systems (additions welcome)

− prefab concrete skeletal elements
− bricks / blocks 
− panels / slabs
− formed sheet metal assemblies
− steel frame modular building systems
− space-frame structures
− composite modular building systems
− prefab concrete modular building systems

The research needs to be documented and presented as a series of A3 sheets which 
-for third year students- will be part of your TS submission. The layout and contents of 
the sheets need to be well-designed and need to demonstrate your critical 
understanding of the methods and the underlying principles of the topics you are 
studying. Your own drawings, diagrams and text are privileged over copying content 
directly -if you are including material from other publications you need to include a 
reference to the source. 

Deliverables
1. research of precedents for construction method (A3)  

2. time-based diagrams and drawings presenting the construction process of a 
chosen method over time (A3)

Due dates
First Pinup: Monday 10 October 2011

Second Pinup: Tuesday 18 October 2011

As part of TS Final Document: Monday 5 March 2012
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Design Brief 1: ‘Structural Prototypes’
(4 weeks, starting Monday 10 October 2011)

- including a four-day workshop at Hooke Park, 21-24 October 2011 

Introduction

Following the analytical research phase, each group of three students will 
conceptualize, build and test a system for the fabrication and assembly of an enclosure, 
demonstrating your interpretation of the analyzed construction system at work. 

Methodology
The system you will develop should be aimed at producing a series of prototypes of a 
minimal enclosure or a structural frame constituting a 'spatial cell'. The materials and 
fabrication method for the individual components of the assembly should be chosen in 
relation to what is used in practice, although this might be simplified initially depending 
on what is available at the AA and what is the most effective way to produce a 'proof of 
concept' prototype. For instance industrially folded steel plate geometries might be 
tested more easily with cardboard or vacuum formed plastic, and complex steel fixings 
can initially be made out of wood. 

It will be very important to develop an integrated system of fabrication and construction, 
with a clear logic between geometry, material and fabrication method of the individual 
elements and their role within the structural and spatial properties of the assembly as a 
whole. Emphasis will be placed on the integration of digital tools and the efficient use of 
materials, structure and time – keeping the formal complexity as low as possible as this 
will be addressed later and possibly at a larger scale. 

A central question will be: what happens to the fabrication process and its outcome 
when variation is introduced? Which changes are necessary in the design of the 
connections, spans, or enclosure elements, considering aspects such as structural 
properties, material limitations, manufacturing and construction? Can you set up a 
digital design model that allows for rule-based variation, incorporating the opportunities 
and limitations of your material system?

Attention to detail is already crucial at this stage, as the preparation of the first design 
models and prototyping tests for the workshop at Hooke Park will need to be done 
before we arrive there. During the workshop, which forms the conclusion of the four 
week design phase, we will work intensively on both digital design model development 
and prototyping, discovering new possibilities based on hands-on experience. On the 
last day of the workshop we will have a joint review with Hooke Park's Design+Make 
programme, for which you will need to address the opportunities you have discovered 
within your system. How are the possible variations related to your specific material 
system and the tools that are being used, and what are the possibilities for architectural 
design?

Results
This design phase will end with a written assessment by each group, documenting and 
critically analysing the first built experiments (what went well, what went wrong, what did 
you learn?). 

Some of the questions to be addressed in the report after Hooke Park:

− How is the designed set of experiments related to your research on existing 
methods?

− Which digital tools and processes were used for the design of the initial 
prototypes? 

− Which materials and physical construction processes were used?

− What was the anticipated feedback between the physical and digital systems 
and how has your understanding of this changed after the experiments?
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Deliverables
3. small series of built assemblies and their corresponding digital drawings and 

diagrams

4. written group assessment of results

Due dates
First Pinup: Tuesday 18 October 2011

Presentation at Hooke Park: Monday 24 October 2011

As part of TS Final Document: Monday 5 March 2012
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Wiktor Kidziak / Quiddale O'Sullivan / Golshid Varasteh Kia, inhabitable structure comprising of 
connected tetrahedrons, designed for a fabrication process using fabric formwork for the casting of 
reinforced concrete structures. 

'Anne Tyng: Inhabiting Geometry' 
exhibition in Chicago (2011)
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Design Brief 2: ‘The Prototypical Living Unit’
(7 weeks, starting Friday 28 October 2011)

Introduction
Learning from our initial experiments, each group’s design/build strategies will be further 
developed towards an architectural proposal for a ‘living unit’. This prototype will not 
only form the foundation for individual design development in phase 2 ('In Vivo'), but will 
be constructed at 1:1 scale to be tested and exhibited at the AA. For this, it will be 
necessary to regenerate our rule-based design models, precision-engineering them so 
they can generate fabrication information that meets the tolerances and requirements of 
construction at human scale. 

In addition, the conceptual framework for each project will be refined and made specific, 
working towards documentation that explains the variability, and relationships between 
internal and external space. Keeping the emphasis on the development of rule-based 
design models that carefully choreograph the relations between programmatic uses and 
its implementation in built form, this exercise will deliver a case study structure of a 
prototypical house, capable of being adapted to a range of possible scenarios of use. 

Methodology
An important step towards the development of each project is to establish links between 
the previously explored construction strategies and the different levels at which its 
products perform. Describing explicit relations between geometries of material 
components and the spatial, structural and environmental performances that result will 
help to catologue the range of possible design options and the programmatic 
requirements to which they could be linked.

Althoug we work without specific program or site, it will be helpful to distinguish which 
range and types of environmental aspects the design model can address, choosing 
from climate, views, grounding, circulation, sun and light. It it also possible to specify 
particular types of users  that will be accomodated by the unit, translated to spatial and 
tectonic articulations of the house.

The midterm review with invited jury will be an important moment to present and reflect 
on our design strategies and building plan of action, as we will be working towards the 
preparation of the final drawings for the prototype that will be built. The design and 
construction of a 1:1 prototype is a challenging task that requires to work intensively 
and as a team. The overall organization of the project is vital and each team member 
will need to take on specialised tasks, focusing on aspects such as material 
procurement, working drawings production, transportation and assembly coordination, 
and process documentation.

The collective projects will be structured in two slightly overlapping phases: with the first 
phase focusing primarily on design revisions and file / drawings / schedules preparation, 
the second on fabrication / material testing and on-site construction with quick 
prototyping of mock-ups in between if necessary. The projects will end with a public 
review and opening event, during which the project strategies and design processes are 
presented as well as the finished prototypes on display.

Results
As each project's main focus is a design and fabrication method capable of producing a 
range of possible outcomes, we will document a catalogue of 'versions' of living units, 
making clear how specifically defined design parameters translate into material form.

Innovative design processes and experimental fabrication procedures are the main 
interest of the unit, so the documentation and presentation of underlying logics are as 
important as the results. 

The final presentation will need to include digitally generated architectural drawings and 
models, demonstrating the functioning of the living unit as well as the technical 
specifications and the construction over time. A written design manifesto by each team 
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Alpine Capsule, Ross Lovegrove, 2008

Jean Prouvé, assembly drawing

Buckminster Fuller, Dymaxion House
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will serve as additional documentation and means for evaluation during the discussion, 
when we will debate the merits of each proposal for further development.

Deliverables
5.   Diagrams showing the logics of a fabrication-based design strategy that 

allows adaptability of the living unit 

6.   Documentation of physical prototypes across the first term in parallel with 
drawings of digital design model development

7.   Documentation of your file-to-factory process (screenshots, lasercut/CNC 
drawings, etc.)

8.   Final prototype design drawings, indicating use and variability  

9.   Final prototype construction drawings, diagrams of fabrication and assembly 
sequence

10. Documentation of the 1:1 construction process (photos, time-lapse 
photography, movie recordings, animated diagrams etc.)

11. Final 1:1 prototype of a minimal living unit

12. Design manifesto of final proposal

Due dates
First Pinup: Monday 7 November 2011

Midterm Review: Friday 18 November 2011

Review of Construction Plans: Friday 2 December 2011

Fabrication / Construction: 5 – 13 December 2011

Final Review / Opening Event: Thursday 15 December 2011
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Jihyun Heo / Erez Levinberg / Anand Naiknava, Structure assembled out of prefabricated hyper 
paraboloid panels made from Concrete Cloth, creating a periodic minimal surface.
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Research Brief 2: Chinese Urbanization
(1 week, starting 16 December 2011 or before)

Introduction
The unit will travel to Hong Kong, Shenzhen and Chongqing to study and experience 
urban centres that are amongst the densest, fastest-growing and largest in the world. 
Through research before the trip and with help from local experts, we will pry beyond 
the facades to analyse the economical, political and cultural forces that continue to drive 
growth. We will organise excursions at each destination to gain an understanding of the 
cities in general and we will visit specific residential areas or housing estates. In 
addition we will visit architectural projects and factories, to experience innovative design 
and manufacturing technologies at first hand.

We will also plan time to select sites for our individual projects, with each student 
choosing a location within a given area in Shenzhen or Chongqing based on individual 
discoveries and interests. We will document general information in both areas as a 
group, while each student is responsible for additional photography and mapping work 
related to their individual site.

To support the effectiveness of the visits during our limited amount of time, each student 
will research topics from a list that will be compiled by the unit as a whole. This work 
needs to be completed within or before the Christmas break and submitted strictly on 
time, so that it is possible to print the research books before we travel.

Topics and projects to research: (changes and additional topics can be proposed)
- Hong Kong history and planning
- Hong Kong social housing models
- Kowloon walled city
- West Kowloon Cultural District
- Shenzhen history and planning
- Shenzhen stock exchange (OMA)
- Universiade 2011 sports center (von Gerkan Marg and Partners)
- Vanke center (Steven Holl)
- OCAT Area
- Chongqing history and planning
- Jiefangbei CBD
- Haitangxi
- Nan'an
- Paradise Wharf
- 18 steps area

Deliverables
- documentation of projects and/or research topics (A4 portrait)

Due dates
- Tuesday 27 December 2011
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Design Brief 4: ‘On-Site Deployment’
(10 weeks, starting Tuesday 17 January 2012)

Introduction
Having experienced and reflected on Hong Kong's urban conditions, we will continue to 
develop our projects on an individual basis, applying the living unit proposal as 
developed before Christmas within a selected site. Using our experience with the 1:1 
design and construction process on a specific site within the AA, we will revisit our initial 
proposals to improve their flexibility, performance, and their capacity to adapt into 
specific local contextual conditions. Multiplying several units into a larger project will 
bring in the need for design strategies considering infrastructure, circulation, views and 
light in response to the three-dimensional characteristics of the surrounding urban 
fabric. 

Methodology
Studying existing strategies for combining housing units in high density scenarios in 
Hong Kong and similar contexts, we will start by cataloguing possible structural 
typologies based on the characteristics of our previously designed living units, analyzing 
various circulation principles and clustering strategies in relation to environmental 
parameters. In anticipation of the stage where will consider development and adaptation 
over time, we will distinguish models that are more and less optimised, planned and 
unplanned. Similar as to how zoning regulations are design measures using indirect 
control, we will develop strategies for accumulation of living units following certain rules 
for design, describing its underlying principles of connections and proportions rather 
than just drawing any fixed or final state.

Together with the testing of each project's potentials to acquire mass and height in 
relation to topography and surrounding city, we will develop strategies to evaluate and 
discuss the performance of different options of each proposal and describe the qualities 
of its space. Placing a strong emphasis on the central role of an integrated, three-
dimensional digital model for the development and testing of strategies for design, we 
will devise techniques for the extraction of drawings and diagrams to evaluate its 
workings in section and plans. Physical models and digital renderings will help to 
visualise potential qualities in the architectural and urban interior spaces and will serve 
as discussion pieces within the development of the project rather than representational 
materials towards the end.  

As the strategies for clustering of units become more informed and defined, our initial 
fabrication methods need to be updated, to be able to produce specific living unit 
versions dealing with new structural and environmental requirements. Going back and 
forth between the rules for clustering and the possibilities for variation built into the 
construction method, more intricate and detailed parametric relations can be set up in 
the digital design models, producing quick variations which can immediately be tested 
within the urban application. We will envision how our fabrication method will be 
implemented on site, using local prefabrication or in-situ casting using re-usable, 
adaptable or mobile casting installations. In relation to this we will speculate on the 
possibilities for complete digital control over the fabrication process, using CNC 
controlled or robotic devices. Diagrams, animations and conceptual machine prototypes 
will help demonstrate these new scenarios which are built upon an integrated strategy 
of design, digital fabrication and urban deployment.

Results
The individual projects will be expanded upon through an iterative development of 
integrated digital design models. To document and communicate the proposals a series 
of drawings and diagrams is extracted at each stage of development, helping to 
evaluate the project in relation to the brief and each students personal thesis. 
Renderings and physical models will help to describe the quality of the spaces within 
the proposal.
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Micro Compact Home cluster model, 
Richard Horden, 2005

'Mahanakhon', Office for Metropolitan 
Architecture, 2009 
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Deliverables
13. diagrams explaining digital design model for urban proposal and the 

correlation between unit variation and location within the site

14. plan and section drawings of housing project within site

15. visualisations of architectural and urban interior spaces

16. physical model of fragment and/or overall project with site

17. diagrams of fabrication and construction sequence on site

Due dates
First Pinup: Tuesday 24 January 2012

Open Jury: Week of 6 February 2012

Interim Review: Tuesday 14 February 2012

Preview tables (3rd years): Mon/Tue 19/20 March 2012

Final Review (2nd years): Thursday 22 March 2012

Project Development continues during Easter break and Term 3
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Stavros Papavassiliou, variable shear wall casting method applied to create a differentiated 
structural grid that interweaves residential, commercial and public spaces.
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Design Brief 5: ‘Contingencies: Adaptation and Growth’
(4 weeks, starting date Monday 23 April 2012)

Introduction
The final development of the projects is a continuation of the previously outlined topics 
with the addition of considerations for the development of each proposal over time. 
Assuming there is no single or permanent solution but rather a strategy for adaptation 
and growth, projects need to incorporate the ability to respond to the needs of their ever 
changing user groups and context. 

Methodology
Considering the original parameters that have driven our design strategies, including 
material behaviour, fabrication and construction logics, we will now investigate ways in 
which our structures could be built up using several different scenarios of growth over 
time. Looking deeper into the infrastructural and structural network and their 
subsystems that make up our projects, we will question if and how units that already 
have been built can still be changed. By including adaptability into our material systems 
and taking advantage of the generic nature of space, we increase the flexibility of our 
proposals and therefor the chance that they will form a valuable contribution to the city 
context for a longer period of time. 

Each students will describe specific briefs and scenarios for the the types of housing 
and other programs, developing a highly personal project that is site-specific and 
provocative. The quality of spaces for the individual within the collective structure will 
need to be visualised and critically analysed as this will be part of how you will present 
your project as a thesis: answering questions on whether your proposed construction 
methods and architecture are an improvement on existing planning and building 
methods -and if so, how?

Our final scenarios for construction, inhabitation and adaptation over time will be based 
on each students' personal brief defining the types of dwellings, types of inhabitants and 
the environmental and social structures that are needed to support them. Our final 
proposals will demonstrate a diverse range of technical solutions, create extreme urban 
conditions and propose culturally provocative organisations, with the projection of new 
types of urban and individual interior spaces as the ultimate means for evaluation.

Results
This phase will produce similar outputs as in term 2, in the form of digital model 
iterations, diagrams, drawings and physical models. However besides reworking your 
portfolio as the project gets more and more developed, it is important that this phase is 
used to critically analyse, edit and organise your work, as your final presentation and 
portfolio will be structured as a research thesis. You will articulate what the original 
questions and goals that you set out during the initial experiments were and how you 
have answered some of these questions through design.

Deliverables
      updated materials as listed above, no 13-17

18. diagrams and time-based drawings documenting growth scenarios resulting 
in various stages or states of the project

19. updated diagrams, animations or recordings of conceptual machinic 
scenarios that support the time-based construction and adaptation

Due dates
Pinup: Tuesday 1 May 2012

Final Review: Tuesday 15 May 2012

Final Tables (2nd year): Wednesday 6 June 2012

Final Tables (3rd year): Mon/Tue 11/12 June 2012
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"La ville spatiale”, Yona Friedman, 1958

Akira Shibuya, competition entry, 1969
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Ariadna Barthe, application of climbing and adapting formwork into housing towers that create 
nested and connected communities of various apartment types.
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Kevin Primat, Construction drawing – adjustable shear wall casting system applied to a high-density 
urban housing project at the location of the Central Escalator in Hong Kong.


