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THE BRIEF
The fast evolution of the built environment requires architecture to both address current issues and to provide solutions for our future habitat. For it, architecture can 
and should develop through research, one that provides a reliable and thus instrumental description of its effects. Intermediate 7 works along the notion of applied 
research, directly engaging with the materiality of architecture and involving the practical application of science and technology to the design process. Innovation 
in material science, manufacturing technology and computation offer new ways to organize structures and simulate their performative output within their dynamic 
environment. We continue our research on the building envelope as the catalyst of organisational, material, economic and representational aspects of architecture. 
The envelope quests the boundary of architecture, whether affected by its interior organisation or by the nature of the surrounding environment.

This year, we focus on the transformative qualities of matter and, in particular, the integration of movement and motion control into the building envelope. Active 
or passive systems will be developed in order to address the need for a resilient built environment. Form can be shaped by the interaction of an envelope and its 
environment. Its geometry is described by Cartesian coordinates but the thermo-fluid environment for which is designed contributes to its shape. A boat hull does not 
change in shape but its topology is designed to address a multiplicity of vectors that determines its movement in space. 
Similarly, the architectural envelope can be designed to respond to specific dynamic scenarios, whether the building remains static or its parts are moving.

We will test the transformational capacity of building envelopes through a series of prototypical projects addressing the housing shortage in the San Francisco Bay 
area. In Silicon Valley 90,000 new units of affordable housing will have to be built over the next 20 years to meet growing demand. We will develop new functional 
and flexible urban typologies to address this challenge. 
Silicon Valley has made a name for itself as the epicentre of tech innovation and entrepreneurial success. Over the past twenty years this unprecedented economic 
growth and job creation was poised by a severe housing shortage which is deemed to increase in coming years. 

“The area — San Francisco, San Mateo County and Santa Clara County — added more than 380,000 jobs between 2010 and 2015 (...) dramatically 
outpacing the production of new housing. (...)
Rents and home prices have soared as a result. Many workers have to commute from distant exurbs, while at least one community is pondering 
subsidizing housing for teachers.
The lack of housing is driven partly by incentives. Cities tend to favour commercial development over residential because offices generate more tax 
revenue than apartments, and don’t require additional spending on costly services like schools.
But the region also lacks the infrastructure to rapidly increase its population—roads are already clogged and mass transit networks are limited. Further 
complicating matters is a strong not-in-my-backyard sentiment among homeowners who don’t want their small towns to rapidly transform into busy 
cities”.  (Eliot Brown, WSJ)

We need to invest in research and its application and embed science and technology within architecture. We need to study the organisational, performative and 
transformative qualities of matter and its effect onto the social, technological and environmental milieu.

The exponential growth of the construction industry requires a more active and informed approach to technological innovation. “Lean efficiency” should become a 
synonym of good design and find new spiritual, cultural and social meaning. The next generation of buildings will be created from the innovation in material science, 
manufacturing techniques and digital tools that can simulate the physical behaviour of structures and their thermo-fluid environment. 

Intermediate Unit 7’s research is focused on the development of organizational and performative systems. The unit will study the contemporary domestic space by 
means of computational protocols and physical prototypes. The unit will explore how new urban types that can challenge the nature of the contemporary suburban 
home to reflect a more dynamic and less codified social condition.
Intermediate Unit 7 will investigate the building envelope as a deep performative skin, embodying in its form, material and articulation, its multiple functions. The 
Envelope extends the notion of facade to that of a deep multifunctional skin with structural, tectonic and microclimatic properties. The function of the envelope 
extends to that of organiser of space, circulation and program, creating conditions of threshold between, hot and cold, bright and dark, inside and outside, private and 
public. New transformative and performative envelopes will be developed to seek for heterogeneous environments. We will investigate the functional,  structural and 
environmental demands of technological envelopes.

References to the 20th Century’s residential architecture and housing typologies will be made to explore and question the qualities of the contemporary homes. 
Whereas the Modern functionalism sought for repetition and homogeneity, we will look for a contemporary heterogeneous environment.  Performative design and 
productivity are closely connected. With this in mind, we aim to translate ‘domestic’ architecture into a new aesthetic, one that engages performative characteristics 
with cultural value, and as a consequence becomes a vehicle for local social regeneration.

The Unit will develop organisational systems through the production of computational protocols and physical prototypes. We will search for patterns, networks, 
discretization strategies and space-filling algorithms. We will build functional prototypes as a mean to explore this relationship between structure, material system, 
spatial qualities and organisation.
The projects will be created in a “Workshop” environment. Ideas will be tested physically with prototypes to corroborate virtual simulations with physical experiments. 
Visits will be held both in design offices and fabrication factories to research new materials and technologies that are being introduced in the construction industry, 
so that these can be appropriated and developed by the students.

3
E

xtended P
rogram

m
e



INTERMEDIATE 7 © 2016-2017

4
E

xtended P
rogram

m
e



INTERMEDIATE 7 © 2016-2017

UNIT EXPECTATION
Intermediate Unit 7 aims at producing adaptable and performative systems to respond to the current housing shortage in Silicon Valley, California. Students will be 
encouraged to forge an individual critical position toward the relationship between the contemporary domestic space (being a housing block, a co-living space, etc.), 
the dwellers and the transformative envelope. In particular, students will develop organizational and material systems through which they will study the relationship 
between building technology, architectural and engineering performances. 
In the context of a rapidly changing suburban environment, new housing typologies need to be designed: we will question what is the role of architecture in the 
contemporary production of domestic spaces.
How can the prefabrication of building component or modular construction systems redefine the contemporary house? How can material systems be employed for 
both internal and external fitting strategies?
The introduction of prefabrication and standardisation in the 20th century offered a fertile substrate for the development of the modern mass-production; what are 
the new technologies that can shape the contemporary domestic space?
What the role of the building envelope and its capacity to transform itself and the domestic space?
 
 
APPLIED RESEARCH
In the world of Formula-1, teams strive to develop new technologies that in time steer the development of the wider mass-produced automotive industry. Similarly, our 
aim is to drive fundamental and necessary changes in architecture through the research and development of cutting-edge technologies within prototypical projects. 
The Unit focuses on the notion of applied research, treating architecture as a problem of organization: geometric, material, structural, environmental, and performative 
aspects come together within a systematic design methodology. The unit develops computational and material protocols which help us to analytically tackle the 
objectives of the set brief. 
Our goal is to create a new generation of designers capable of a paradigm shift in which ‘form follows performance’. Through the development of a repertoire of 
working prototypes, the unit seeks to spur the construction industry on to create new resilient and sustainable spatial conditions within the built environment. We 
will develop a methodology and a philosophy to design within practice, which will arm students with the conceptual framework and rigour to address every specific 

scenario. 

HOME
Silicon Valley has become in recent year synonym of a new contemporary entrepreneurial spirit and disruptive innovation in the field of new technology.  Every aspect 
of everyday life has been deeply redefined by tech-preneurship and its corporate culture. Yet the home has remained the same, failing to change the fabric of the 
suburban landscape. 
No attempt were made to change its domestic architectural language.
The Silicon Valley is reconsidering its future development moving away from its suburban outlook and the not-in-my-back-yard character towards a more self-
conscious urban condition. The low density suburban sprawl is not longer a viable solution to the pressing demand of housing in the area. 
We will aim at developing new urban typologies to address the current challenge of housing shortage in the Silicon Valley Area. We will question how strategies of 
densification, flexible, time-based design solution can  provide suitable alternatives to the current housing shortage. 
If the architectural type of the single family home, upon which the suburban was developed, represents an outdated model of ownership, gender, permanence and 

labour, the new architectural typology will have to address a more dynamic and diverse social landscape. 

THE ENVELOPE
In line with our research on material organisations and the middle ground between architecture and engineering, this year Intermediate Unit 7 will study the building 
envelope.
Possibly the oldest and most primitive architectural element, the envelope embodies the separation, the edge between inside and outside, the natural and the artificial, 
it demarcates the boundaries between two different spheres of control: the private and the public property. The building envelope controls the internal environment 
and marks the border, the edge, the boundary of an architectural interiority. In this sense, we will seek for a heterogeneous interiority by means of a differentiated 
envelope. 
The continuous variations of building components allow for the actualization of a truly responsive, differentiated spatial condition. Whereas traditional office 
architecture sought for homogeneous spaces, where undifferentiated fields provided a homogeneous environment; a new type of heterogeneous space is emerging: 
one that seek for difference -in kind and in degree- and that can no longer, or not only, be described by its extensive characteristics but rather experienced through 
its intensive quality: visual porosity, humidity, light, ventilation, etc. Thus It is now possible to think and design forms that, through their performative quality, are capable 
of reinventing function. Heterogeneous interiority and exteriority can be sought by means of differentiated envelopes.
How does the technological envelope redefine the protocols of contemporary housing? How can material organisation forge a new living environment of the 21st 

Century?
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MOVEMENT AND TRANSFORMATION 

In general cultural terms, it can be observed that people expect more and more from their physical environment because of their experiences with 
advances in entertainment and media. The pressure for new types of physical experience has pulled innovation in architecture in the direction of 
spectacles of motion. So it is possible now, in a way it never was before, to integrate robotic movement and motion control into buildings. Recent 
advances in automation linked with sensing technology gives people the ability to safely occupy intelligent robotic environments. Motion is currently 
being integrated into buildings at an unprecedented scale and scope. (G.Lynn)

This year we will explore the possibility of integrating movement and motion control into the built environment. We will study the integration of robotics in the 
fabrication process as well as the construction and operational level of buildings. 

Kinetics in architecture allows for parts of the structure of buildings to move, without reducing overall structural integrity.
A building’s capability for motion can be used to enhance its aesthetic qualities, to respond to environmental conditions and to perform functions that would be 
impossible for a static structure. The introduction of robotics as well as the advances oin mechanics and electronics have offered opportinities for a practical 
implementation of kinetics in architecture. 
We will study how dynamic external conditions can affect the design of buildings. Similarly we will also study how movement and motion control can be integrated 

in the built environmetnt to perform old and new tasks. 

SYSTEMS
1. a set of things working together as parts of a mechanism or an interconnecting network; a complex whole. 
    synonyms: structure, organization, order, arrangement, complex, apparatus, network; More
administration, institution;
informal set-up.

2. a set of principles or procedures according to which something is done; an organised scheme or method.
    synonyms: method, methodology, technique, process, procedure, approach, practice, line, line of action, line of
attack, attack, means, way, manner, mode, framework, modus operandi.

The work of the unit is focused on the development of material systems, both organisational and performative. 

PERFORMANCE
Architecture, to remain current and ‘future-proof’, needs to constantly adapt to new socio-economic and natural environments. The Unit pledges research and 
innovation as the driving force of design experimentation and the architectural avant-garde: for us, ‘form follows performance’.
In recent years, the difficult economic climate and the need for a more sustainable built environment have narrowed the scope of performative architecture to 
quantitative standards and protocols. Intermediate Unit 7 will keep an inquisitive approach to the idea of performative architecture in the pursue of a leaner and more 
effective built environment. We will search and expand the notion of performance to embrace adaptability, logistic and programmatic efficiency, resilience and social 
integration.

Intermediate Unit 7 will tackle issues related to the optimal use of materials, minimizing waste, energy and impact on the environment. It will maximize passive methods 
of environmental control, creating multi-functional and multi-performative systems (e.g. structural skins where envelope is structure, environmental screen, form and 
cladding at the same time). We will also look at the adaptability of structures in time either through reconfiguration, expansion, reduction, division, transportation, 
active or passive actuation and through spontaneous or prescriptive appropriation.
Intermediate Unit 7 is tackling environmental issues by a performance-based design methodology that will develop and utilize environmental form-finding tools as a 
strategy for the production of a new sustainable architecture. We will also be tackling economic issues at the heart by generating optimal designs where the ratio of 
performance to cost is maximized. In addition to environmental responsiveness, the notion of performative design is extended to the optimization of the relationship 
between time, cost and quality, taking into account the current economic climate. This holistic approach reduces the impact on environment and cost, making designs 
sustainable and viable within a challenging economic climate.

 

PROTOTYPING
Prototypes allow the simulation and study of the actual properties of a building during its design. It enables an assessment of its performance and a prediction of its 
adaptation to changing conditions over time. We will carry out physical tests of the structural, environmental and aesthetic properties of buildings, providing us with 
the ability to push the boundaries of traditional methods and technologies into new and innovative ones. We will also explore traditional, lightweight and composite 
materials, thus redefining the notion of performative systems in architecture. Issues to be tackled will be the optimal use of materials, economy, energy and impact 
on the environment, passive methods of environmental control, and structural skins and systems. Carbon-fibre, Glass Reinforced Concrete, Glass Reinforced Plastic, 
ETFE, fabrics, brick and timber will be developed and used to create new hybrids.
The unit will cover and develop digital design skills in 3 dimensional modelling, scripting, and parametric tools for fabrication. The unit will follow a process - from 
concept design right through to physical fabrication - of scaled prototypes or models using the latest digital fabrication techniques. 
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SITE
The site of the project is the ‘Silicon Valley’, in California, USA.

“[..] Shuttling Silicon Valley workers out of San Francisco each day in Wi-Fi-resplendent comfort has allowed for an influx of high-paid tech 
employees to live in the city. Skyrocketing rents mean residents without a Google-sized pay-check are being displaced. The whole system turns 
the traditional model of suburb-to-city commuting on its head. Downtown is now the bedroom community for tech, and the suburb its workday 
counterpart. 
The young programmers being courted by Silicon Valley tech companies seem to overwhelmingly prefer the amenities of urban living, even if that 
means tacking on hours to get to and from work. This reverse commute, though, threatens the fragile ecology of a city like San Francisco, which is 
struggling to maintain equity in housing costs for a diversity of income levels.
But what if the suburbs of Silicon Valley became a more attractive place to live as well as work?
Forty-five miles south of San Francisco, in the heart of Silicon Valley, the city of San Jose is growing, too. The city has been rethinking its suburban 
layout to attract a more city-savvy resident. San Jose hopes to overhaul its sprawl into a more walkable, less car-dependent suburb. This presents a 
compelling opportunity for San Francisco’s tech-fueled housing crisis: Could retrofitting the suburban towns of Silicon Valley help ease the pressure 
in San Francisco?
San Jose, California, home to almost 1 million people, is one of the largest cities in the U.S. by population. It has more residents than San Francisco, 
but you likely wouldn’t consider San Francisco as the smaller presence in the region. The two cities, founded just a year apart and separated by only 
an hour’s drive, couldn’t feel more different. In contrast to San Francisco’s dense, cosmopolitan landscape, San Jose is quintessentially suburban, 
exactly the kind of place where most of the tech workers currently flooding the Bay Area don’t want to live”.   
(Shaunacy Ferro, FastCoDesign)

PORTFOLIO 
The unit portfolio will consist of:
1- A book in A3 portrait format which will collect the research developed from day 1. Each book will consist of various chapters which will primarily cover the 
following topics: productive regions and industries; the contemporary campus, the factory and the warehouse; material and organisational system: the scientific paper; 
development and construction of the prototype; development of a design proposal: a new productive envelope.
2- A1/A2 panels to highlight key detail drawings, assembly logics, recursive indexes.
3- Physical models: from initial studies to scaled models all the way to the prototype.
Beside the physical prototypes, the students will be encouraged to use all sort of media that best suit the communication of their design ideas.

TECHNICAL STUDIES THESIS
Following a hands-on methodology where computation and physical protocols interchangeably shape ideas, each student will develop a material systems and explore 
their performative potentials.
A series of seminars will be carried out where each student will empirically search for suitable materials and undergo a forensic investigation of their properties. The 
aim is to produce an ‘archaeological archive’ of materials that will function as a material sediment to the project. The material samples collected will be studied and 
embedded into the project as a technological investigation of the performative systems explored. The properties of the material samples will be used to address the 
performative capacity of the system.

The TS thesis will sit at the intersection of technology, organizational systems and performance and will constitute the backbone of the design proposal. 
Technology, whether high-tech, low-tech or hybrid, will be at the core of the unit as well as the tools to understand which of these is appropriate. The unit will 
investigate different materials from basic principles, understanding their physics and properties in order to exploit them within design proposals. 

The result will be the development of a document where systematic research on geometry, patterns, organizational systems and materials will be collected. This 
document will help the students to develop a case for their research-based Technical Study thesis. 
 
The Unit programme is broken down as follows:
Term 1 - The focus will be on two main aspects: we will explore Networks and Systems and identify Performances. We will explore and undertake research into 
organizational systems, including (amongst others): periodic and aperiodic patterns, tiling, linear, non-linear and recursive systems, grids. During this phase they will 
make use of a series of computational workshops that will provide the necessary support to develop a repertoire of viable organizational systems. 
 
Term 2 – We will develop prototypes. This can be a component part of the design or a relevant detail. The students will have the opportunity to visit fabricators directly 
and benefit from their expertise. This phase of the project will constitute the backbone of the Technical Study thesis.

The Technical Study Thesis  will consist of an extended document where geometrical, theoretical, organizational and structural aspects are investigated, analysed and 
evaluated. The document will provide evidence of the different iterations of the material / geometrical / performative tests developed during the year. A prototype 
(physical model) will be used to demonstrate viability of the hypotheses formulated during the research.
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SEMINARS
During the first and second terms we will organize a series of seminars. Distinguished guests will be invited to discuss the relevant historical precedents as well as 
the state-of-the-art in building technologies and architecture. 

We will study how the modern modes of production and the building technology helped shaping our contemporary world.
At the same time we will survey the new housing typologies.  
The following seminars will take place during the first and second term:

- Fabrizio Ballabio (åyr/ AA / Factory Future) and Luis Ortega Govela (åyr/ AA) will delivered a seminars focused on the contamporary notion of domesticity, the 
Silicon Valley’s suburbia and the workplace.

- Viviana Muscettola (Associate Director Zaha Hadid Architects) will present her recent works at ZHA.

- Francis McCloskey (NBBJ) will be leading a series of workshops focused on computation tools. the workshops will be particularly focused on Organisational 
Systems and Transformative Systems. 

- Manja Van De Worp (NOUS Engineering, AA) will run a series of workshops focusing on digital fabrication and material systems.

- Anna Muzychak (Ben Adams Architects) will regularly review the progress of the portfolio and run personal tutorials in relation to the rappresentation of the project.

UNIT TRIP
Intermediate Unit 7 will travel to San Francisco where we will visit world-class architectural practices, tech start-ups and visit our project’s site.
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Erik Hoffmann - Carbon fibre prototype

Elizabeth Low - Model

Arvind Roy - Model



INTERMEDIATE 7 © 2016-2017

13
E

xtended P
rogram

m
e



INTERMEDIATE 7 © 2016-2017

14
E

xtended P
rogram

m
e



INTERMEDIATE 7 © 2016-2017

BIBLIOGRAPHY:

CORE TEXTS
- Alejandro Zaera Polo, The Politics of the Envelope, Volume magazine (2009)
- J.Truco, M.Hensel, Grounds and Envelopes: Reshaping Architecture and the Built Environment , Routledge (2015)
- HashimSarkis, “The paradoxical promise of flexibility”, in CASE: Le Corbusier’sVenice Hospital, Edited by HDS Prestel
- Stan Allen, “From object to field”, in Space Reader, Heterogeneous Space in Architecture Edited by M.Hensel, C.Hight and A.Menges (Wiley AD Reader 2009).
ISBN-13: 978-0470519431
- Christopher Alexander, “Systems generating systems” , in Computational Design Thinking Edited by A.Menges and S. Ahlquist (Wiley AD Reader 2011)ISBN: 978-
0-470-66570-1

PROGRAM(MING)
- Reynard Banham,  “Environmental Management”, in Space Reader, Heterogeneous Space in Architecture Edited by M.Hensel, C.Hight and A.Menges (Wiley AD 
Reader 2009).ISBN-13: 978-0470519431
- Robin Evans, “Figure, doors and passages”, Space Reader, Heterogeneous Space in Architecture Edited by M.Hensel, C.Hight and A.Menges (Wiley AD Reader 
2009).ISBN-13: 978-0470519431
- Aldo Van Eyck, Designing For Children, Playgrounds, 2002 
- Aldo Van Eyck, The Shape of Relativity, 1998

SYSTEM THEORY
- Frei Otto, Occupying and connecting, Edited by Berthold Burkhardt (Editor)ISBN-13: 978-3932565113
- L.VonBertalanffy, “The meaning of General System Theory”ISBN-13: 978-0807604533
- Fritjof Capra, The web of life, Edited by ISBN-13: 978-0385476768

MATERIAL / COMPUTATION
- Phillip Ball, The Self-Made Tapestry: Pattern Formation in Nature, OUP Oxford (2001)
- Peter Trummer, “Associative design: from type to population”, in Computational Design Thinking Edited by A.Menges and S. Ahlquist (Wiley AD Reader 2011).ISBN: 
978-0-470-66570-1
- Hanif Kara, AKT Design Engineering, Edited by Actar (2008).
- Peter Pierce, Introduction - structure in nature, in Structure in Nature is a strategy for design, (The MIT Press 1990).
- BrankoGrunbaum, Tilings and Patterns: An Introduction, W.H.Freeman& Co Ltd (1986)
- Verb, From control to design, Edited by T.Sakamoto, A.Ferre, M.Kubo (Actar 2008)
- https://issuu.com/ani.arzumanyan/docs/designing_kinetics_for_architectural_facades
- Achim Menges, “Material Performance: Fibrous Tectonics & Architectural Morphology, studio report, Harvard University Graduate School of Design, Fall 2013 - 
2015”. https://issuu.com/gsdharvard/docs/materialperformance

THEORY
- Robin Evans, The Projective Cast: Architecture and Its Three Geometries, The MIT Press (2000)
- Robin Evans, Translations From Drawing to Building and Other Essays, The MIT Press (1997)
- Kenneth Frampton, Studies in Tectonic Culture: The Poetics of Construction in Ninteenth and Twentieth Century Architecture, The MIT Press (2001)

UNIT STAFF
Marco Vanucci  is founding director of OPENSYSTEMS Architecture. He studied architecture in Italy and in the UK where he graduated from the Architectural 
Association in 2004. He then worked for Zaha Hadid Architects where, among other projects, he was part of the design team for the new London Aquatic Centre 
for the Olympics 2012 and the Chanel Pavilion. He worked with AKTII Part Team where he found the opportunity to develop his interest for organizational and 
performative systems and the middle ground between architecture and engineering.
At AKTII he was a member of the Parametric Applied Research Team (p.art ©) and worked on many seminal projects at the intersection of computational design, 
engineering and fabrication. Among them, he worked on the development and fabrication of the UK Pavilion for the 2010 Shanghai Expo, the Coca Cola pavilion for 
London 2012 and the Sheik Zayed National Museum in Abu Dhabi.
Marco is currently Unit Master at the Architectural Association in London. He also taught Architectural Technology at KTH in Stockholm. Marco has taken part to 
several conferences and symposia ( Venice Biennale, Acadia2008, etc.) and has given lectures worldwide. His works have been featured in several international 
exhibitions in Europe and North America and he is a regular Guest Critic at the Architectural Association, Bartlett School, Columbia University, KTH Stockholm, 
Harvard GSD, ESA Paris and IAAC.

Technical Tutors: Anna Muzychak (Ben Adams Architects), Francis McCloskey (NBBJ)
Seminars: Evan Greenberg (EmTech), Viviana Muscettola (Zaha Hadid Architects), Fabrizio Ballabio (AA, åyr), Luis Ortega Govela (åyr ), Francis McCloskey (NBBJ), 

Manja Van De Worp (Nous Engineering, AA), Gennaro Senatore (UCL)
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