
TECHNICAL STUDIES FIRST YEAR 
 

Term 1 
CASE STUDY 

BEN GODBER AND DAVID ILLINGWORTH 
 
This course aims to equip students with the skills to critically engage with, and to gain an enhanced 
understanding of existing buildings and works of architecture through examination of structure.  
 
The year will be divided into groups of four to six students, with each group being assigned an 
exemplar building. 
 
All exemplars are located in London. As such, London will be our principal teaching resource. 
 
Students will be encouraged to get under the skin of their buildings, to see them "in the flesh", to 
draw them, to conduct research into them, to produce physical models and, above all, to ask 
questions.  
 
Why this building, on this site? What is it for? Why this particular geometry? Why was this material 
chosen? What loads is it subject to? How was it constructed? 
 
Weekly lectures, given by the course tutors, will aim to provide students with a sound qualitative 
understanding and appreciation of fundamental structural principles: forces and loads; form and 
geometry; and mechanics of materials. 
 
The course will conclude with each group of students presenting their exemplar building to their 
peers, and with the submission of a brief written report. 
 
SESSION 1 - 10 October: “Getting to Know You”  
This session will include a brief introduction to the course material by the tutors including the Course 
Brief and assessment criteria and an explanation of the working methods students will be expected 
adopt.  Students will be notified of their groups and Exemplar buildings will be assigned to each 
group.  
 
Topics for discussion and themes to be explored during this first session will include:  

• A Brief History of Building Construction, from cave dwellings to the International Space Station;  

• Architects vs Engineers, is there really any difference? 

• Technology, an opportunity, or a chore?  

• How does one approach a design problem?  

• The importance of a good diagram and how to draw one 

Session 1 will conclude with a walking tour to visit some local exemplar buildings. 

SESSION 2 - 17 October: “Feel the Force!”  

This session will commence with brief presentations by half of the year group to their peers on their 
respective exemplar buildings. 
Ben Godber will give a lecture on forces and loads. What are they?  And where do they come from? 
Ben’s lecture will introduce students to (or remind them of) the basic load types; member 



nomenclature (struts and ties); simple two-dimensional structural typologies and a discussion of the 
fundamental differences between them; 
Students will be required to participate in a series of physical activities to demonstrate the 
fundamental differences between the various typologies identified.  

SESSION 3 – 24 October: “Being a beam...” 

This session will commence with brief presentations, by the remaining half of the year group, to their 
peers, on their respective exemplar buildings. Presentations will be expected to identify the basic 
structural typologies referred to in Session 2.  
Ben Godber will give a lecture on simple beam bending theory.  and its relevance to the appropriate 
choice of structural materials. Topics covered will include truss geometries and the opportunities 
available for architectural expression and articulation of the forces in a structure. 

SESSION 4 – 31 October: “Sideways / Falling over...” 

David Illingworth will give a lecture on horizontal loads and lateral stability systems. Topics covered 
will include wind loading, notional horizontal loads and earthquakes. Students will be introduced to 
some of the most commonly used lateral stability systems, bracing geometries, diaphragm floors, 
shear walls and sway frames.  David’s lecture will address global structural behaviour; interaction 
between the gravity and lateral stability systems in a building; and what happens when the 
horizontal loads reach the ground.  
Session 4 will conclude with a series of seminars / group tutorials providing students with an 
opportunity to present their Exemplar studies to, and to receive feedback from their tutors. 

SESSION 5 – 14 November: “Structural Geometry Efficiency and Optimisation” 

David Illingworth will give a lecture on efficiency and optimisation. David will introduce the students 
to the principal of structural efficiency and methods of identifying optimal materials and geometries. 
David’s lecture will address structures in three dimensions including domes, shells, space frames, 
soap bubbles etc. 
The tutors will be available for group tutorials at the end of the session to to provide feedback to 
students on their exemplar studies. 

SESSION 6 – 21 November: “Getting it built” 

Ben Godber will give a lecture on foundation systems, construction and buildability. The lecture will 
include an introduction to various foundation types: piles, pads, strips and rafts, as well as 
basements, retaining walls, and cofferdams. The lecture will introduce students to the importance of 
understanding ground conditions; the principals of earth and water pressures, and the resulting 
buoyancy effects. The lecture will also address the topic of construction methodologies, sequencing, 
pre-fabrication, off-site manufacture and buildability.  
The tutors will be available for group tutorials at the end of the session to provide feedback to 
students on their exemplar studies. 
 

SESSION 7 – 28 November: Final Presentations 

The final session will involve students presenting their exemplar buildings to their peers and a panel 
of invited critics. Presentations will be expected to cover each of the subject areas discussed in 
previous sessions. 

Submission Hand-In: Friday 13th December 2013.  Each group is to submit a written report on their 
Exemplar building for final assessment by tutors. 



SUGGESTED READING: 

Gordon, J.E. 2003. “Structures or Why things don’t fall down”. Penguin, ISBN: 978-0-14-013628-9 
Deplazes, Andrea (Ed.) 2005.  “Constructing Architecture: Materials, Processes, Structures”.  
Birkhauser Verlag AG, ISBN: 3764371897 
Hunt, Tony 2003. “Tony Hunt’s Structures Notebook - 2nd Edition”. Architectural Press ISBN: 0 7506 
5897 5 
Mostafavi, Mohsen (Ed). 2006. “Structure as Space: engineering and architecture in the works of Jorg 
Conzett and his partners”. Architectural Association Press, ISBN: 1902902017 
Nash, Alec. 1990.  “Structural Design for Architects”.  Nichols Publishing Co, ISBN: 0893973661 
Rice, Peter 1998. "An Engineer Imagines", Ellipsis Press ISBN 1-899858-11-3 

Rudofsky, Bernard 1969. “Architecture without Architects – A short introduction to non-pedigreed 
architecture”, University of New Mexico Press ISBN-10: 0826310044 

Sandaker, Eggen, Cruvellier 2011. “The Structural Basis of Architecture - 2nd Edition”. Routledge 
ISBN-10: 0415415470  

Seward, Derek. 2003.  “Understanding Structures: Analysis, Materials, Design”. MacMillan, ISBN: 
0333973860. 
Silver, P. & McLean, W. 2008. “Introduction to Architectural Technology” Laurence King Publishing, 
ISBN: 978 1 85669 566 4 

Ben Godber is a practicing structural engineer and founding Director of Godber & Co. Prior to 
training as an engineer, Ben practised and studied architecture. Ben is a graduate of both, the 
Bartlett School of Architecture, UCL; and Imperial College’s Department of Civil and Environmental 
Engineering. Prior to founding Godber & Co, Ben was an Associate at Expedition Engineering where 
he gained wide experience of delivering structural engineering design on a number of projects in 
close collaboration with architects. Ben is committed to the teaching of structures and construction 
technology to architects. He is a frequent guest critic on design juries, he has returned to teach at 
The Bartlett, and is Associate Lecturer in Structures at The University of Kent’s School of Architecture 
in Canterbury. 
 
David Illingworth is a practicing structural engineer working at the leading engineering practice, AKT 
II. He works with award winning architects on a variety of building types and with a variety of 
materials. David believes strongly that for design to continue to progress, architects must continue 
to interrogate all aspects of technology and manufacturing within the design process.  To do this 
they must have a solid grounding in a wide variety of associated disciplines and methodical research 
skills.  David comes from a technical design back ground, having graduated from the University of 
Sheffield’s civil and structural engineering department in 2005 and being a member of the Institution 
of Structural Engineers.  At the AA he is both a First Year Structures Lecturer and a TS5 Design Thesis 
Tutor.  
 
  

http://www.amazon.co.uk/exec/obidos/search-handle-url/index=books-uk&field-author=Deplazes%2C%20Andrea/202-7787643-2388649�
http://www.amazon.co.uk/Structural-Basis-Architecture-Bjorn-Sandaker/dp/0415415470/ref=sr_1_1?ie=UTF8&qid=1315215351&sr=8-1�


Term 2 
FIRST APPLICATIONS  

ENVIRONMENTAL: GILES BRUCE and PAUL THOMAS 
MATERIALS: EVAN GREENBERG and NACHO MARTI 

STRUCTURES: THOMAS PROSPERT and MANJA VAN DE WORP 
 
The Course is based on a series of workshops and tutorials in the First Year Studio with Technical 
Tutors; experts on Structures, Materials and Environmental issues, joining the First Year Tutors.  
 
The purpose of this course is to offer the students a more direct hands-on experimental approach to 
achieve a greater integration of Technical Studies with the First Year design portfolio.  
 
This course will take place on the following dates:  
Thursday 16th January 2014 
Thursday 23rd January  
Thursday 30th January  
Thursday 6th February  
No session on Thursday 14th February – all classes suspended for Open Week activities 
Thursday 20th February  
Thursday 27th February  
Thursday 6th March  
 
The submission for ‘First Applications’ will be submitted on Friday 21st March and will be assessed as 
part of a Workshop with TS and Studio Staff during Week 11 of Term 2.  
 
ENVIRONMENTAL:  
Too hot? Too loud? Too bright? Too breezy?  Maybe too cold, too quiet, too dark, too stuffy…? The 
environment around us is varied and complex, and our experience of it is highly influenced by the 
buildings we design and the spaces between them. This course is about exploring this environmental  
complexity, and aims to show students how internal and external environments are modified 
through the design of space and selection of material. Studio based exercises are complemented by 
a series of off-campus excursions to explore and objectively measure different environments within 
London. The aim of the course to allow students to develop design concepts which respond to some 
of these environments, and where necessary, validate their intuition though objective analysis.  
 
1. Development of awareness of environmental variation within the city.  
2. Understanding of thermal, visual, and acoustic conditions which impact comfort within these 

environments.   
3. Ability to measure key environmental conditions objectively. 
4. Awareness of environmental considerations as a part of design process.  
5. Ability to intuit design strategies to modifying internal / external environments.  
6. Ability to intuit likely conditions resulting from design decisions. 
 
The former part of the course will involve various ‘environmental walkabouts’ in various locations in 
London. During these excursions students will be given access to various measuring equipment to 
objectively understand and quantify changing environments within the city. These excursions, must 
be documented by the students, and these summaries will form part of the term’s submission. The 
latter part of the course runs in parallel with the studio design project and integrates some of the  
environmental concerns investigated on the ‘walkabouts’ into the studio design ideas. Students will 
be required to demonstrate how these concerns have impacted their design process and evaluate 
both subjectively, and where possible objectively, what the likely impact will be.    



 
MATERIALS: 
The course will provide an introduction to materials and their inherent properties and explore 
hands-on tools and techniques used to create material systems for potential architectural 
applications. The course is broken into two phases. Morning seminars in Phase I will give an in-depth 
look at specific materials and their fabrication techniques and the seminal architects, engineers and 
designers who have made significant contributions to advanced material techniques. Individual 
afternoon discussions will allow students to explore these highlighted materials through rigorous 
experiments employing the scientific method in order to understand how the controlled exploitation 
of their physical properties can create material systems with differentiated performance. In Phase II 
students will develop material systems through the experimentation of one or more materials 
investigated in Phase I gaining expertise through researching, designing, analysing, and evaluating 
effects to achieve desired performative outcomes. 
 

- Students will be introduced to the history of material systems, techniques and fabrication 
methods 

- Students will understand how to design within the constraints of specific materials and 
develop material-dependent modelling techniques 

- Students will develop an integrated bottom-up design approach incorporating multiple 
parameters 

- Students will develop a rigorous experimental approach to architectural design driven by 
analysis and evaluation 

- Students will explore contemporary fabrication unique to specific materials and effects 
- Students will learn to control component-based systems to achieve unexpected yet desired 

architectural, environmental and structural conditions 

Students will explore properties of various materials and their potential applications in architecture 
by designing a material system capable of producing differentiated effects. In Phase I, pairs of 
students will each explore a different material, investigating its capabilities and limitations through 
physical experimentation. Each physical experiment will be analysed through diagrams and 
measurements, evaluated and create the basis for the subsequent test. In Phase II, each student will 
choose a specific material (or set of materials) related to their design interests and research its 
properties, construct a hypothesis around a possible application in an architectural context, test it 
through multiple experiments, analyse results and develop a differentiated material system. Using 
this scientific method, each week students will set up experiments, measure data and evaluate 
results. Hands-on tutorials will direct the students’ research toward the development of a material 
system capable of achieving varied results. At the end of Phase II, students will choose one or two 
configurations of their material system and present their spatial, environmental, and structural 
effects in an architectural application. 
 
STRUCTURES: 
This course offers an introduction to Structural Design in Architecture, teaching structural design as 
a methodology which is integral to the architectural design process.  The aim is to define and find a 
synergy between structure and architecture through understanding basic principles and exploring 
them in different structural and architectural systems.  
We gain understanding of structure by first exploring the principles of structural systems through 
research and case studies. We will use a 'thinking through making' approach where design and 
reflection go hand in hand. We see, feel and experience structural behaviour; understanding forces 
and load paths and questioning the stability, stiffness and strength of a structural system. 



By understanding the basic parameters students will be able to play with creative solutions using 
beams, columns and walls, and manipulate their specific configuration, exploring the harmony 
between structure and architecture, and pushing the boundaries of form, function and materiality. 
Where in the second half of the course students will generate individual structural answers to their 
specific architectural drivers.  
 

a) Students will gain an understanding of the basic principles of structure, obtaining a 
"structural intuition" and understanding for structural logics. 

b) Students learn to interpret structural systems, understanding forces, load paths, the 
requirements for structure (strength, stability, stiffness), and the role of the individual 
structural components. 

c) Students will appreciate how applied force and capacity relate; why certain shapes, profiles, 
systems and materials are favoured in structure.  

d) Students will understand the role and importance of structure in design process, and learn 
to integrate the structure from start of the design process; 

e) Creativity involved with structure by exploring structural components and their combined 
performance in a structural system and how the basic principles can be manipulated to 
respond to the specific problem. 

f) Thinking through making; by designing, physically testing, researching, justifying, re-
designing and re-testing.  

 
The structure is part of a whole. Structural choices have the ability to influence and drive the 
outcome of the architecture and can be said to bring the "rational" link to the creative response of 
the architectural concept.  
During the course students have experimented with structural systems and at the end of each week 
will have a record of the behaviour of the system and its explanation. 
Every week students will need to present a specific investigation in the form of either case studies, 
models or diagrams. 
Students are then required to address structure in the context of their own architectural proposal. 
They will constantly question their structural solutions with a series of tests such as physical models 
at different scales, diagram of forces of the different proposals, and constantly evaluate what are 
the pro and cons of each solution.  
At the end, each student will need to submit two unique structural options for their design proposal. 
Each student will present their structural options, explaining the implication of the research, the 
final option implemented in the design, describing their design process and decisions taken.  
 
 
  



TECHNICAL STUDIES SECOND YEAR  
 
Second Year students are required to undertake THREE courses over two terms: Structures, 
Materials and Environmental Design in Practice.  Please note the teaching dates and times for 
each course.  
 
 

STRUCTURES 
PHILIP A.R. COOPER and ANDERSON INGE 

 
This course examines the behaviour, analysis and design of real building structures.  Through 
lectures, case studies and practical work, 2nd Year students will begin to see the link between 
architectural and structural form.  Theory informs practice.   
 
Though a building is much more than the sum of its parts, technical aspects such as the structure are 
usually considered separately.  To predict the behaviour of structures under load, designers use 
numerical theories and analyses of idealized models – simplified diagrams of real structures.  Even 
for engineers, the job of choosing member sizes, predicting stresses, and estimating deflections is 
not easy because of the numerous uncertainties:  What are the various loading conditions?  What is 
the worst load case?  Should the joints be made rigid?  Do the foundations offer equal support?  
Does the cladding add to stiffness?  Is flexibility needed instead of stiffness?  Assumptions have to be 
made, factors of safety used, and results considered in the light of experience. 
  
There will be one main piece of coursework required:  the Walking Bridge Design Competition. 
This team project will extend over the duration of the course, and it requires the design, fabrication 
and testing of a structure strong enough to carry human loading across a given span of 
approximately 2 metres.  The bridge is to be made up of components small enough to be packed 
into a box for carriage, and simple enough to assemble at the testing event.  In December, each 
team of students will submit a joint report summarising their design, observations, analyses, graphs, 
predictions and conclusions. 
 
Session 1 - Thursday 10th October, 3,30pm to 6.00pm 
Stability, Loading:  Types of loads and loading.  Forms for stability. Truss structures:  triangulated 
structures having only axial internal forces.   
 
Session 2 - Thursday 17th October, 3.30pm to 6.00pm 
Funicular Structures:  Forms derived from their unique loading. Precedents and analysis:  the work of 
Raphael Guastavino and Antoni Gaudi.   
 
Session 3 - Thursday 24th October, 3.30pm to 6.00pm 
Stressed skin & folded plate structures.  Gaining strength by varying cross section. 
 
Session 4 - Thursday 31st October, 3.30pm to 6.00pm 
Pre-stressed & post-tensioned Structures:  altering the initial stress within a structure to anticipate 
the forces that will result from loading. 
 
Session 5 - Thursday 14th November, 3.30pm to 6.00pm 
Walking Bridge Testing Event:  full session devoted to student teams’ demonstrating and testing 
their Bridge structures.  All structures will be tested-to-destruction using human loading.   
   
  



Student Coursework
To design, fabricate, test and document the Walking Bridge.  A detailed brief will be issued at our 
first meeting session.  This project will be undertaken in teams assigned, also specified at our first 
meeting.  A single submission is required of each group, to be handed in on Friday 13th December 
2013.  

, throughout term: 

 
References: 
Understanding Structures
Shaping structures : statics, by Waclaw Zalewski and Edward Allen; drawings by Joseph Iano. Publ. 
London : Wiley, c1998. 

, by Derek Seward, 2003, Publ. Basingstoke:  MacMillan  

Tony Hunts Structures Notebook
 onstructing Architecture: Materials, Processes, Structures, by Andrea 

, by Tony Hunt, 2003.  Oxford:  Architectural Press. 
Deplazes (Editor).  Publ. 

Birkhauser Verlag AG,  ISBN: 3764371897. 
Building Construction Illustrated, by Francis Ching and Cassandra Adams, (ed). 2001. Publ. London: 
Wiley.   
Philosophy of Structure, E. Torroja 
Structural Mechanics:  a revision of structural mechanics, by W. Morgan, D.T. Williams, Frank Durka, 
1996, 5th Edition. publ. Longmans 
Structural Decisions, the basic principles of structural theory, Werner Rosenthal 
Structure and Form in Modem Architecture, by Siegel. 
Architectural Structures: an introduction to structural mechanics, Henry J. Cowan, 1976 
Structure in Architecture:  history, design and innovation, by Rowland J. Mainstone, 1999.  Publ. 
Aldershot:  Ashgate. 
Structure in Architecture, the building of buildings, by Mario Salvadori. 1975. Publ. Englewood Cliffs: 
Prentice-Hall. 
Why Buildings Stand Up
  

, by Mario Salvadori. 1990.  Publ.  London: WW Norton. 

Philip Cooper is a consulting structural engineer who combines university teaching with practice in 
the design office.  As a graduate of Leeds University he began his career in research and teaching at 
the School of Architecture in Cambridge, later joining Harris and Sutherland in London.  In 1986 he 
became Professor of Structural Design at Leeds University sponsored by the Institution of Structural 
Engineers and he was the founding Director of the Cambridge office of Harris & Sutherland.  He is 
now Technical Director of Cambridge Architectural Research Ltd. 
 
Anderson Inge is an architect also trained as a structural engineer and sculptor.  Anderson studied 
architecture at the University of Texas at Austin, the AA, and at MIT where he completed concurrent 
Masters degrees in architecture and structures.  Anderson also teaches drawing visualization in 
Media Studies and on the Housing & Urbanism March program.  Anderson has taught on 
undergraduate and graduate programs in the USA and Europe, including the RCA Sculpture, Auburn 
University’s Rural Studio, and the Sir John Soane Museum.  

 
  

http://www.amazon.co.uk/exec/obidos/search-handle-url/index=books-uk&field-author=Deplazes%252C%2520Andrea/202-7787643-2388649�


MATERIALS 
CAROLINA BARTRAM with NINA TABINK 

 
The course introduces the range of materials that should be considered in the early stage of the 
design process. Materials reviewed will include concrete, steel and aluminium, timber, masonry, 
glass, fabrics and composites. 
 
We will be comparing materials in terms of the factors that influence their choice in the design 
process. Every single object that we make evolves from a process that turns a material into a 
functional shape. In each situation we must be able to assess the importance of the factors that 
influence the design; visual requirements, speed and method of construction and fabrication, cost, 
maintenance, environmental impact and durability, and relate these factors back to available 
technologies. All these elements must be balanced in a design and this balance will change in every 
situation. The students will be encouraged through case studies to appreciate how this balance 
shifts, to understand how the use of different materials in similar situations can affect the design 
and to develop an awareness of the range of possibilities available. 
 
Session 1 – Thursday 21st November, 2.00pm to 5.00pm 
Introduction, sources of materials. Environmental Properties 
 
Session 2 – Thursday 28th November, 2.00pm to 5.00pm 
Physical Properties Part 1 (Structural Properties) 
Physical Properties Part 2 (Visual, Thermal) 
 
Session 3 – Thursday 16th January, 2.00pm to 5.00pm 
Construction Part 1 (Frameworks) 
Construction Part 2 (Casting) 
 
Session 4 – Thursday 23rd January, 2.00pm to 5.00pm 
Construction Part 3 (Building with Blocks) 
Summary and Submission preparation  
 
Session 5 – Thursday 30th January, 2.00pm to 5.00pm 
Presentation of One to One projects 
 
Submission requirements:  
Students will also be encouraged to develop their powers of observation; something that began in 
the first year TS. Materials can appear in many different guises and perform many different 
functions – from simple cladding to load bearing elements.  The detailing and fabrication can be 
greatly affected by this. 
 
Students will prepare critiques of selected building studies/material uses which we will use to 
compile a materials handbook. The students will also work in small groups at one to one scale with a 
material in order to explore its limits and characteristics with a final presentation/testing at the end 
of Term 2. 
 
Reading list  
 
• ‘The new science of strong materials or why you don’t fall through the floor’ J.E Gordon, publ. 

Penguin Books. 
•  ‘Philosophy of Structures’ E Torroja, publ. University of California Press 1962. 



•  ‘On growth and form’ D’Arcy Thompson, publ. Cambridge University press, 1961. 
•  ‘Materials Selection in Mechanical Design’ Ashby, publ. Butterworth-Heineman. 
• ‘Glass in Buildings’ Button and Pye, publ Butterworth. 
•  ‘Why Buildings fall down’ Levy and Salvadori, publ. W.W. North and Co. 
• ‘Structural Glass’ Rice and Dutton, publ. Spon. 
• Institution of Structural Engineers Technical Guides – Structural Glass Building for a Sustainable 

Future 
• ‘Materials for Design’ Victoria Ballard Bell, publ. Princeton University Press 
• ‘Cradle to Cradle: Remaking the Way We Make Things’ William McDonough and Michael 

Braungart 
 
Websites  
http://www.materia.nl/  
http://transstudio.com/ 
 
Carolina Bartram is an Associate Director at Arup. She is a chartered structural engineer and also has 
a Masters Degree in Design from Harvard GSD.  
Nina Tabink is a chartered structural engineer at Arup and is currently doing a Masters Degree in 
Interdisciplinary Design for the Built Environment at Cambridge University.  

 
ENVIRONMENTAL DESIGN IN PRACTICE  

GILES BRUCE 
 
“We all know environmental design is important – but we just can’t see how it is relevant to our 
studio work”. This course aims to challenge this sentiment by showing how every design decision 
that architects make has an immediate and quantifiable impact in terms of environmental 
performance. The course aims to provide students with an intuitive grasp of the underlying 
principles of environmental design, and the creative opportunities these present in terms of 
architectural form, materiality, and expression. Above all, the course aims to eliminate the 
temptation of ‘greenwash’ from studio design work, by providing students with analytical techniques 
to test and validate their environmental hypotheses. 
 
Session 1 - Thursday 6th February, 2.00pm to 5.00pm 
• Sustainability – innovation instead of limitation 
Everyone has an opinion about sustainability: politicians, rock-stars, engineers. As architects, what 
parts of this potentially sprawling subject should we be concerned with in the design of our 
buildings? We ask how environmental performance can be a driver for form, materiality, and 
expression without limiting architectural creativity. 
• The climate outside our buildings and why it matters. 
The dynamic climate outside our buildings is the starting point for the passive strategies that 
ultimately reduce a building’s reliance on energy consuming systems. We examine how different 
climates offer different opportunities for passive control and what this means for our buildings. We 
also look at simple methods of analysing a building’s climatic context to inform design decisions.  
 
Session 2 - Thursday 20th February, 2.00pm to 5.00pm 
• People in Buildings – what do they do and what do they need?  
Buildings are for people. People determine the kind of thermal and luminous environment that our 
buildings must achieve. People define the energy demand of the building. And people, ultimately 
judge the success of a building in terms of their experience of it. We explore environmental 
performance from the perspective of the occupant, and ask what this means to the kind of strategies 
we employ in buildings. 

http://www.materia.nl/�
http://transstudio.com/�


 
• Here comes the Sun. It’s alright.  
The Sun is a key input in environmental input into terms our buildings. Solar geometry, (the path the 
sun tracks through the sky), is therefore a key consideration in the geometry of our buildings - if our 
buildings cannot see the sun, then they cannot use it. This lecture how building massing and 
component design can respond directly to solar geometry, and explores the potential benefits this 
relationship can have in terms of passive design.  
 
Session 3 - Thursday 27th February, 2.00pm to 5.00pm 
• Let’s take this outside 
Environmental conditions in the outdoors are very often as critical as those indoors. This lecture 
explores how the external built environment can be considered and optimised with respect to 
improving local microclimatic conditions, and how those changes can improve external comfort and 
reduce the energy consumption of buildings.  
• Getting air and light into our buildings – daylighting and natural ventilation  
Sometimes, it all comes down to switches. If you have to turn on the light switch to see, or turn on 
the AC to keep cool, then you are using energy. In both cases, it is often the design of the building 
which requires you to flick those switches - a different design might have allowed you to achieve the 
same environmental conditions without expending energy. This lecture explores the basic processes 
underlying natural ventilation and daylighting, and the way in which building form, plan, and section 
can be considered to optimise these processes.  
 
Session 4 - Thursday 6th March, 2.00pm to 5.00pm 
• Back-up plan? – Building systems and energy supply  
Summary : Even the most environmentally responsive building still require systems to maintain the 
internal environment when it cannot be maintained through passive means - and these systems 
require energy. This lecture focuses on the architectural impact of some key active systems, 
including renewable systems, and what they mean for the design of our buildings.  
 
Submission requirement:  
Students will be required to consider their current studio design projects from the perspective of 
environmental performance. Where the studio project does not lend itself to such an evaluation, 
alternative buildings may be proposed. Students will then be required to investigate one aspect of 
this performance by developing concepts taught in the course, supporting their investigation 
through qualitative and quantitative assessments where appropriate. Individual tutorials will be 
provided in support of this investigation. The submission is as a written report describing how the 
concepts introduced over the course have been applied to the studio project, and how the design 
has evolved in response to those concerns.  

Suggested reading : 

• Bruce, G. (2008), High Density, Low Energy : Achieving useful solar access for 
Dublin’s multi-storey apartment developments. Proc. PLEA 2008 – 25th Conference 
on Passive and Low Energy Architecture, Dublin, 22nd to 24th October 2008 

• O'Cofaigh, E. et al (1995). The Climatic Dwelling. James & James Science Publishers, 
London. 

• Bill Dunster Architects (2003). From A to Zed. Realising Zero (fossil) Energy 
Developments. BDA, London. 

• CIBSE (2005). Natural Ventilation in Non-Domestic Buildings. Applications Manual 
AM10. Chartered Institution of Building Services Engineers, London. 



• Energy Research Group et al (Eds. 1999) A Green Vitruvius. Principles and Practice 
of Sustainable Architectural Design. James & James Ltd. London. 

• Littlefair, P. et al (2000). Environmental Site Layout Planning: solar access, 
microclimate and passive cooling in urban areas. Building Research Establishment, 
BR 380. 

• Roaf, S. et al (2001). Ecohouse: a design guide. Architectural Press. 
• Ward, Ian C (2004), Energy and Environmental Issues for the Practicing Architect, A 

guide to help at the initial Design Stage. Thomas Telford Publishing, London.  
• http://www.futerra.co.uk/revolution/leading_thinking 

Giles Bruce is an architect specialising in environmental performance. He divides his time between 
environmental consultancy with BDSP Partnership, and private architectural practice as Director of 
A_Zero Architects. Giles studied architecture in Ireland and Norway, and was awarded the Eden 
Scholarship to study the MArch in Sustainable Environmental Design at the AA Graduate School, 
graduating with distinction in 2007.  
 
 
  



TECHNICAL STUDIES THIRD YEAR 
 

Term 1 
STRUCTURES 

PHIL COOPER AND ANDERSON INGE  
 
Background: 
To have the confidence to build large structures, engineers and architects must rely on models which 
predict the performance of the completed building.  As analytical tools, models take many forms:  
either conceptual idealizations of structural behaviour, or real physical models built to a given scale 
and tested in a laboratory, or mathematical representations solved manually or by computer.  The 
3rd Year Structures course will focus on developing the judgement needed to use the right model. 
  
Objective: 
Understand the function, character and appearance of structure in an architectural context, and see 
how engineering is used to predict structural performance. To develop an understanding of 

• the impact of various load conditions; 
• structural shape to transfer load;  
• material strength, stiffness and fabrication of joints 

This course aims to develop judgement about the inter-relationship of these factors on structural 
design in architecture.   
  
Practical Model Building Project: 
A term-long design and modelling project will complement the lecture presentations and classroom 
seminar discussions.  By load testing realistic models students will see how real structures behave 
under actual load.  Working in teams, students will choose to  design  either a long span  roof, or a 
bridge, or a tall tower. They will consider the  principal structure, and then build a representative 
physical model . This scale model will be tested under load, and the results used to make theoretical 
predictions about the strength of the real full size structure. These results will be compared with 
reality, and hence the power of model analysis will be revealed.  
Teams must submit written reports documenting the entire modelling project, including numerical 
analyses and conclusions.    
  

  
Timetable (Thursdays 2:00pm – 3:30pm) List of Lectures  

Date    
10th October  Model Analysis in structural engineering: 

Lecture Title 

 Have I got the right model?  Theory and practice.                                                                                                                                                                                      
 
17th October  Structural Assessment by back analysis:    
                                                      Approximate calculations for Millau Bridge 
 
24th October  Timber:  Long span roofs and Parallel Structures  
     
31st October Shells, Plates, Tents:  
                                                     The importance of Curvature to provide stiffness. 
 Back analysis of the Saville building. 
                                
7th November  no session – Open Week 
 



14th November  Pre-stressed structures:  back analysis of Stansted Airport three-
dimensional umbrella elements 

                    
21st November  Sway in High Rise Buildings: 
       Dynamic behaviour of Taipei 101  
     
28th November   Testing of Model structures made by students.  

Note this is a double class session, meeting from 2-5pm to allow 
testing of all team structures.   

 

Groups of students will be asked to design either a roof structure, or a bridge, or a tower, and then 
make a model which can be tested under load.  By plotting a graph of deflection under increasing 
load, the model is used to predict the behaviour of the full size prototype under real loading.   

Student Coursework: 

 

By Friday 13th December Submission of required Project Summary document    
Student Submission: 

 
References: 
Understanding Structures Derek Seward, 2003, Publ MacMillan 
Building Construction Illustrated, by Francis Ching and Cassandra Adams, (ed). 2001. Publ. London: 
Wiley.  
Maillart, by David Billington, 1997.  Publ. Cambridge University Press. 
Bridges - Aesthetics and Design.   By Fritz Leonhardt.  1984  MIT Press 
Bridge Design.  Royal Fine Arts Commission Report 29 October 1992 HMSO.  London 
Model Analysis of Structures.  by H. Hossdorf.  1974.  ISBN 0 442 300182 
Model Analysis of Plane Structures.  by  T.M. Charlton.  Pergamon Press  1966 
Units, Dimensions and Dimensionless Numbers.  by D.C. Ipsen.   New York.  1960 
Dimensional Analysis and Theory of Models.  by H.L.Langhaar.  1951.  John Wiley. 
Shaping structures : statics, by Waclaw Zalewski and Edward Allen; drawings by Joseph Iano. Publ. 
London : Wiley, c1998. 
Basic structural behaviour via models
 

, HILSON, Barry; Publ. London by Crosby Lockwood 1972 

Philip Cooper is a consulting structural engineer who combines university teaching with practice in 
the design office.  As a graduate of Leeds University he began his career in research and teaching at 
the School of Architecture in Cambridge, later joining Harris and Sutherland in London.  In 1986 he 
became Professor of Structural Design at Leeds University sponsored by the Institution of Structural 
Engineers and he was the founding Director of the Cambridge office of Harris & Sutherland.  He is 
now Technical Director of Cambridge Architectural Research Ltd. 
 
Anderson Inge is an architect also trained as a structural engineer and sculptor.  Anderson studied 
architecture at the University of Texas at Austin, the AA, and at MIT where he completed concurrent 
Masters degrees in architecture and structures.  Anderson also teaches drawing visualization in 
Media Studies and on the Housing & Urbanism March program.  Anderson has taught on 
undergraduate and graduate programs in the USA and Europe, including the RCA Sculpture, Auburn 
University’s Rural Studio, and the Sir John Soane Museum.  
 
  



Terms 1, 2 and 3 
TS3 (THIRD YEAR) DESIGN PROJECT  

KENNETH FRASER WITH WOLFGANG FRESE, CLIVE FUSSELL, PABLO GUGEL, AXEL KÖRNER AND 
MANJA VAN DE WORP  

 
Course timetable: Terms 1, 2 and 3 
 
The Course 
TS3 Design Project is the application of the technical knowledge acquired through the lecture 
courses, seminars and general experimentation that students have attended and carried out in the 
course of the first three years in the school. The most suitable environment for this application is the 
project that each student is developing as his or her Unit work. It can therefore be said that the 
Technical Design Tutors aim at providing each student with the technical wherewithal to materialise 
the idea, concept or aspiration born in the intimacy of the Unit work.  
 
The Scope 
The scope of the TS3 Design Project is a broad one because it aims to respond to the demands of 
each individual Unit agenda. Some Technical Design Tutors seek to provide the support the students 
need in specific areas such as Structures (Clive Fussell), Materials (Axel Korner) and the Environment 
(Pablo Gugel) whilst others namely, Wolfgang Frese and Manja van de Worp, will also help them in 
finding the best way to integrate the Technical Studies with their Unit work: all of them under the 
direction and guidance of the Intermediate Master of Technical Studies Kenneth Fraser. TS3 Design 
Project can focus on one or several technical aspects of the portfolio work. The work is expected to 
be carried out with the rigour and completeness that corresponds to Part I students. 
 
The process during the Year:  
 Early in the first term the Master of Technical Studies and staff visit each Unit in their Unit/Studio 
space, with the tutors present. This will be scheduled by Belinda Flaherty, in negotiation with the 
Unit Masters. During this seminar the specific nature of the TS3 design project will be explained and 
examples of previous successful submissions will be presented. These will be available in digital form 
via the Library and hard copies will be form the TS library for students to examine, and students may 
borrow these at anytime during the year. At this meeting the scope of work as well as suitable 
methodologies of physical and digital simulations and experiments are presented and discussed. The 
criteria for assessment are also discussed, bearing in mind that the essence of Technical Studies in 
the third year is a project on architectural technology rather than a discussion focused solely on 
earth sciences, physics and chemistry or indeed a mere collection of excessive amounts of digital 
material from internet and other third party sources.  During the first and second terms students 
may book individual tutorials as often as they wish. Tutorials are held with the TS Staff on Thursday 
afternoons and timeslots can be reserved online managed by Belinda Flaherty.   
 
The Requirements 
Bearing in mind the notes below under the heading of ”AA Technical Studies, mapped to ARB/RIBA Criteria” 
the TS3 submission is a stand-alone submission, which may include a variety of media, such as printed text and 
drawings, videos, models, etc in which the research and experimentation carried out as part of the TS3 Design Project is 
recorded, explained and annotated. The information obtained as a result of the research for the TS3 is evaluated and 
design decisions follow from this research. The recording of these design decisions forms part of the documentary 
evidence underpinning the TS3 Design Project conclusions. 
  
  



Interim Review, Final Submission, High Pass Panel:  
Unit Masters are required to outline their Technical Studies unit approach as part of their unit 
presentations at the beginning of the year.  This is intended to help define an area of technical 
investigation within which students can operate and pursue a more specific agenda related to their 
individual project.  
 
Two timeline options are offered to all Units:  
Option 1 Interim Jury in Week 6 of Term 2 (17th to 21st February 2014)  
Option 1 Final Document Submission: 14th March 2014 
Option 2 Interim Jury in Week 9 of Term 2 (10th to 14th March 2014) 
Option 2 Final Document Submission: 28th April 2014 
  
The Interim Jury is held with the Unit Masters and TS staff.  This is a table presentation with all 
students present in a jury like environment. The work will be discussed and verbal advice given as 
agreed between the TS and Unit staff.  A written assessment will be given to each student outlining 
what needs to be undertaken for the Final Submission three weeks later. 
  
High Pass - students who have achieved a good Pass at the Final Submission and whose work is agreed 
to have exceptional technical potential will have their work reviewed again by the High Pass Panel 
(TS Staff) on Thursday 8th May.  Students are encouraged to further develop their technical design 
work in digital and physical models. Students will not be present during the High Pass review but all 
High Pass projects will be available to view by the School Community on Friday 9th May.   
  
AA Technical Studies, mapped to ARB/RIBA Criteria:   
  
1.  The demonstration of the assimilation of the Course material and familiarity with concepts, strategies and 
analytical methods and tools;  
- the ability to develop a hypothesis for an architectural technical design, and conduct in a creative 
and systematic manner the synthesis of structure, material and environment, within the cultural 
context and architectural domain defined by the Unit Studio.  The ability to conduct research into 
appropriate fabrication and construction processes, in defined cultural, economic and social 
production contexts, and be able to form appropriate strategic proposals in relation to the 
architectural ambitions that inform the experimental exploration of the design proposal. 
2 . The demonstration of the ability for comparative analysis and meaningful generalisation; 
-  the ability to conduct analytical case studies of architectural and related precedents, and abstract 
principles, processes and techniques from those case studies. Be able to determine the strategic 
significance of the analytical material in relation to the hypothesis driving the thesis. 
3 .  The development of critical faculties and advanced conceptual skills; 
- demonstrate the ability to conduct and collate  a  critical analysis of precedents, and relate them to 
digital and physical design experiments, to concepts of structural, material and environmental 
science, and to be able to make critical decisions as to their significance for the thesis. 
4 .  The demonstration of clear structure, precise communication and presentation of work; and the referencing 
of sources of information using agreed conventions; 
- to develop skills and confidence in the presentation of research, experiments and conclusions in 
well structured arguments, and the use of properly attributed sources and references in the 
documentation of the Technical Design Thesis. 
5.  The demonstration of clear and appropriate formulation of hypotheses and arguments, and the ability to 
present and debate, and to deploy these for the planning and the pursuit of a research and design agenda;  
-  the ability to set out and conduct research into architectural and  related precedents and 
processes, form appropriate hypothesis for the materialisation and production of the architectural 
ambitions of the design, be able to formulate principles for a series of physical and digital 



experiments, and be able to inform and resolve the technical design thesis according to the research 
and experimental findings. 
6.  The demonstration of critical judgement and appropriate application of Course material and specialised 
knowledge to concepts and modes of architectural production;  
- the ability to creatively explore and resolve the central issues of a design, synthesising defined 
architectural ambitions with the structural, environmental and material research and experiments, 
into a well documented technical design thesis that is contextualised by proposals for fabrication 
and assembly that are situated in the cultural and economic domain of the Unit Studio. 
 
These criteria will be discussed with each Unit Master and their students in the first term, and 
appropriate strategies for delivery of projects that are suitable in scope will be negotiated. 
 
  



TECHNICAL STUDIES DIPLOMA SCHOOL 
 

The Diploma TS Courses take place in TERM 2 
Submission Hand-In: Friday 21st March 2014 

 
All courses are listed in alphabetical order by course tutor surname: 

 
 
 
 
 
 

ENVIRONMENTAL ENGINEERING OF TALL BUILDINGS 
IAN DUNCOMBE 

 
There is an ongoing fascination with the tall and super tall buildings that define the evolving skylines 
of the world’s major cities.  But can they contribute to a more sustainable future and what role does 
environmental engineering play in the design of these towering structures?  The course aims to 
address these questions whilst imparting the fundamental knowledge needed to design tall.  We will 
consider tall buildings in an urban context, the strategic considerations defining form, the impact of 
climate, the environmental drivers affecting form and fabric, servicing strategies and various 
approaches to low energy and sustainable design.  Students will have the chance to apply the 
principles learned from the course by developing a concept for their own tall building. 
 
Weekly Breakdown: 
 

Session 1 The importance of environmental performance and urban sustainability 
of tall buildings 

Session 2 Design strategy I - Form 

Session 3 Design strategy II – Envelope 

Session 4 Design strategy III – Servicing and Sustainability 

Session 5 Elevator systems for tall buildings 

Session 6 Passivhaus applied to tall buildings 

Session 7 Presentation of Coursework 

 

Bibliography: 

1. The Environmental Performance of Tall Buildings – Joana Carla Soares Goncalves with Erica 

Mitie Umakoshi 

2. Eco Skyscrapers – Ken Yeang 

3. Eco Skyscrapers Volume 2 – Ken Yeang 

4. Tall Buildings – A Strategic Design Guide – British Council for Offices and RIBA 



The submission requirement for this course will be advised during the course sessions.  

Ian Duncombe is a Director of BDSP Partnership, an international consulting engineering practice 
specialising in sustainability and the design of low energy buildings. Apart from a commitment to 
environmentally responsible design, the practice has an established reputation for engineering 
innovation and for integrating advanced computer modelling techniques in its day-to-day work. 
 
During his career, Ian has worked closely with many leading architects on innovative and exciting 
projects all over the world. He has a keen interest and a wealth of experience in environmental 
engineering and particularly enjoys developing holistic solutions where architecture and structure 
form an integral part of the environmental systems. 
 
On graduating from the University of Bath in 1987, Ian began his career working on Reykjavik City 
Hall and then on the Foster designed Century Tower in Tokyo. Over the next eight years, he worked 
on further projects in the UK, Japan, Germany and France including research facilities at Imperial 
College, the Stirling Prize winning American Air Museum at Duxford and a headquarters and gas 
control centre for Verbundnetz Gas in Leipzig. In 1993, he moved to a joint venture office in Berlin to 
lead a team working on Grimshaw’s Ludwig Erhard Haus, home to Berlin’s Chamber of Commerce 
and Stock Exchange. In 1995, Ian co-founded BDSP Partnership and has continued to lead building 
services and environmental engineering teams on notable projects in the UK and overseas, including 
masterplans, offices and headquarters, data centres, residential projects, museums, civic buildings, 
retail developments and hotels. Landmark projects include the Zayed National Museum in Abu Dhabi 
and a second Stirling Prize winner in 30 St Mary Axe (the ‘Gherkin’). Current work includes Central 
Market, a 750,000m² mixed use development in Abu Dhabi with three high rise towers, the tallest 
standing at over 370m. 
 
Ian has lectured widely on environmental engineering at Universities and to other professionals. 
 

PROCESS IN THE MAKING 
WOLFGANG FRESE 

 
What defines the way in which we build? What are the processes and influences that shape the 
creation of our buildings? In what way do the greater forces of society, technology, culture and 
desire dictate the method and materials chosen for construction? 

The creation of architecture involves a synthesis between the quality of design and the way in which 
it is made. It is the joining of the processes that links the designing of architecture with the art of 
building.  

In this process, the architect plays the role of a conductor of an orchestra of very different skills, 
based on imagination, creative interpretation of the Client requirements, expertise in their particular 
field and experience. 

The role of the architect has changed considerably over time from a master builder to a consultant 
with often specialist skills in either a particular building type, building component or even project 
management. The character of the architect’s involvement also changes through the different 
phases of a project.  

It is however essential for architects to remain at the centre of a project to retain control over how 
their designs are translated into completed projects. In order to do this, we collectively have to 
acquire a comprehensive understanding of contemporary building methods and materials. 

As architects we are required to understand the nature of the building process and apply 
appropriate technology if our ultimate goal is to see projects realised. The role and purpose of this 



course is to help to understand and assimilate some of these ideas to provide an insight into how 
projects are built.  

It is intended to investigate the following topics through a process of discussions centred on 
presentations of specific contemporary architectural projects. We will hear from a diverse range of 
external consultants in the building industry about their experiences about collaborations in the 
building process. Students will also be required to submit a paper that explores further an agreed 
research or case study subject based on a material or process related to a completed building or 
more closely related to the individual unit project. 

 
Session one:   Players in the match.  

Course introduction and definition of objectives. The client, the team and 
the nature of construction projects. Case study: Victoria House, Alsop 
Architects. 

 
Session two:  Building Envelopes  

The design and development of complex geometries in façade engineering. 
Case Study: Federation Square, Melbourne; Esplanade theatres on the bay, 
Singapore. 

 
Session three:  The Lightweight: materials and the industry, part1 
   ETFE and other surface materials. Guest lecturer from Vector special projects 
 
Session four:  The heavyweight: materials and the industry, part2 
   Concrete engineering in micro- and macro-scale. Guest lecturer 
   (Student case study proposals: presentation) 
 
Session five:  Engineering, art and architecture  

Investigations into collaborations. Where are the chances? What are the 
challenges? Where can we improve? Guest Lecturer from Atelier One. 

 
Session six:    Building in a different culture 

The effects of globalisation in the building industry. Cultural differences in 
general and in the building industry in particular will be discussed alongside 
an Alsop project completed recently in Shanghai, China. 

 
Session seven:  Course conclusion and visit to the AHMM office 
   (Student case study presentation) 
 
The submission requirement for this course will be advised during the course sessions.  

 
Course Tutor: 
Wolfgang Frese studied architecture at the Academy of Fine Arts in Stuttgart, Germany, before 
completing a masters course at the Bartlett, UCL. He worked with several award winning 
architectural practices as well as a façade engineer for atelier one in London and has been Associate 
at Alsop Architects for 10 years.  He has been involved in a variety of projects in the UK and abroad 
across all stages of design and to successful completion. Wolfgang is currently Senior Project 
Architect at AHMM in London.  
 
Preliminary reading list: 

- An Engineer imagines, Peter Rice Artemis 1993 



- W. McLean and P.Silver: Fabrication: a Designers Guide (Architectural press 2006) 

- Buckminster Fuller, Your private Sky, Lars Mueller, 2001 

- P. Ball, Made to Measure, new materials for the 21st century. Princeton university press 1997 

- Lightness, 010 Publishers, Rotterdam, 1998 

- Glass, Structure and Technology, Stefan Behling. Prestel 1999 

- Sauer C.:Made of…., Gestalten 2010 

- Planning to build?, A practical introduction to the construction industry. CIRIA Architectural 
Knowledge, Francis Duffy, Spon 1998 

- Constructing the team, Sir Michael Latham, Stationary office, 1994 

- Future Materials Magazine 

Material/research related websites: 

- http://www.transstudio.com/ 

- http://www.materialexplorer.com 

- http://www.materia.nl 

- http://www.materialconnexion.com 

- http://www.ics.uci.edu/~eppstein/junkyard/all.html 

- http://www.tnw.tudelft.nl 

 
FORM AND MATTER 

EVAN GREENBERG AND NACHO MARTI 
 
In The Architecture of the Well-Tempered Environment, Reyner Banham describes space not as 
enclosure, as is commonly viewed by architects, but as defined by the flow and distribution of 
energy. In contrast to the Vitruvian view of fire as the catalyst for the first dwelling, he uses the same 
energy source to portray an example of space:  
 

 ‘The output of heat and light from a campfire is effectively zoned in 
concentric rings, brightest and hottest close to the fire, coolest and darkest away 
from it, so that sleeping is an outer-ring activity, and pursuits requiring vision 
belong to the inner rings.’ 

 
He continues to describe this spatial organisation through the influence of the wind, further 
differentiating the microclimatic conditions that arise, and the programmatic functions which 
emerge. Through the investigation of natural systems, form-finding techniques, smart materials and 
novel digital fabrication technologies, this course will explore Banham’s idea of differentiated space 
through the novel design strategies influenced by material-embedded intelligence. 

A series of lectures will explore the relationships between form and matter, focusing on the flows of 
energy that produce differentiated space. Biological systems will be investigated for their 
exploitation of minimal energy expenditure resulting in effective performance; examples from the 
built environment will be explored to convey the spatial consequences of material systems capable 
of producing gradient thresholds and environmental differentiation. Using digital and material 
computational tools to simulate material behaviour, we will approach structures as complex systems 
emerging from the relationship between force, energy and material organisation, resulting in 

http://www.transstudio.com/�
http://www.materialexplorer.com/�
http://www.materia.nl/�
http://www.materialconnexion.com/�
http://www.ics.uci.edu/~eppstein/junkyard/all.html�
http://www.tnw.tudelft.nl/�


desired performative and spatial effects. Digital fabrication techniques will be studied and 
implemented in order to develop an understanding of fully integrated design solutions. 

At the end of the course, students will submit a dossier, documenting the theoretical and conceptual 
framework as well as the process and design of a fully fabricated material system with the ability to 
negotiate differentiated space. 

Session 1. Integrated Design Strategies: Introduction to Material Systems 
 

Session 2. Natural Systems and Biomimetics: Examples from Nature (Guest Lecturer, George 
Jeronimidis) 

 
Session 3. Material Performance: Inherent Material Properties 

 
Session 4. Thinking Computationally: Material and Digital Computation 

 
Session 5. Embedded Intelligence: Composite Materials in Nature and Architecture 

 
Session 6. Advanced Fabrication: A Brief History and Contemporary Techniques 

 
Session 7. Workshop: Student Presentations and Feedback 

 
Submission requirement: 
 
The project developed throughout the course will focus on the conceptualisation and design of 
differentiated architectural space with dynamic material properties. Through the research, 
exploitation and choreography of a measured and evaluated material system, students will develop 
a differentiated space through carefully coordinated gradient thresholds. 
 
Through the development of a window/wall screen, floor or ceiling structure, the designed material 
system will modulate two or three distinct spaces within a single room without physically separated 
boundary conditions. Therefore, the material system developed should be capable of generating 
gradients of space through environmental control: light, temperature, volume, views, wind, etc. 
 
In this vein, the materials employed are inseparable from the energies they convey, the energies 
that change their state, and the energies they absorb and emit. The interrogation therefore focuses 
on the ability of temperature gradients, air masses, luminosity, or humidity, for example, to take 
architectural responsibility for the organisation of spatial systems. 
 
The assignment can be taken on individually or in pairs at the approval of the tutors. 
 
Deliverables: 
Text (1,500 – 2,000 words) that replies to the following questions: 

- What is the concept and performance goals of the investigated space? 
- What are the case studies that have been researched in biology, vernacular architecture, 

contemporary architecture, technology etc.? 
- What is the context of  the material system and spatial data? 
- What is the makeup of the material system, and what are their individual and integral 

properties?  
- What is the relationship of the designed space and its thresholds in relation to energy flows, 

lighting effects, humidity or any other climatic phenomenon  
Diagrams / Designs / Sketches / Measurements / Evaluation as charts, graphs, etc. 
Physical Models 



- Performative model of the material system at a smaller scale depending on the scale of the 
actual project 
Or 

- 1:1 prototype of 3 components/regional-scale area of the material system, describing its 
fabrication logic 

 
Reading List 

• Addington, M. and D. Schodeck. (2005). Smart materials and Technologies: for the 
architecture and design professions, Oxford: Architectural Press.  

• Ball, P., 1997. Made to measure  : new materials for the 21st century, Princeton: Princeton 
University Press.  

• Ball, P., 2001. The self-made tapestry : pattern formation in nature, Oxford ;;New York: 
Oxford University Press. 

• Banham, R., 1984. The architecture of the well-tempered environment 2nd ed., Chicago: 
University of Chicago Press. 

• Brownell, B., (2006,2008, 2010). Transmaterial 1,2,3:  a catalog of materials that redefine our 
physical environment, New York  : Princeton Architectural Press. 

• Gissen, D., 2010. Territory : architecture beyond environment, Architectural Design, 
Chichester: John Wiley. 

• Gruber, P., 2011. Biomimetics in architecture  : architecture of life and buildings, Wien ; New 
York: Springer. 

• Hensel, M., Hight, C., Menges A., 2009. Space reader  : heterogeneous space in architecture, 
Chichester  U.K.: Wiley. 

• Hensel, M., Menges, A., Architectural Association (Great Britain), 2006. Morpho-ecologies, 
London: Architectural Association.  

• Jeronimidis, G. (2004). Biodynamics. In Emergence: morphogenetic design strategies, Eds. M. 
Hensel, A. Menges and M. Weinstock, 90-95. London: AD Wiley. 

• Reiser, J., Umemoto, 2006. Atlas of novel tectonics 1st ed., New York: Princeton 
Architectural Press. 

• Thompson, D., 1992. On growth and form.  An abridged ed. /. Cambridge: Cambridge  

Evan Greenberg is a researcher and design consultant investigating biomimicry, advanced 
fabrication processes, and the behaviour of responsive and distributed systems across a range of 
scales from product design to architecture and urban design. He has worked with architects, 
engineers, artists and fashion designers and has lectured, taught and published internationally. He is 
Studio Master in the Emergent Technologies and Design programme at the AA where he graduated 
with distinction in 2007, and teaches Technical Studies in the First, Fourth and Fifth Years in the 
undergraduate school. Evan was co-director of Biodynamic Structures, AA Visiting School San 
Francisco from 2009-2011, and currently co-directs Embedded Intelligence, AA Visiting School New 
York. 
 
Nacho Martí taught at the Elisava School of Design in Barcelona for 8 years, from which he 
graduated with a degree in interior design, and obtained a Master of Science in Emergent 
Technologies and Design from the AA. His projects have been exhibited and published 
internationally. In 2007, he was nominated for the Index Design Award in Copenhagen for his Stenop 
spectacles and was awarded the FAD prize in 2008 and the IPlus award in 2009 for the Roca 
temporary showroom project. He is currently working on various commissions from his London-
based design studio while teaching at the AA and the KLC School of Design. 

 
  



SMALL IN LARGE – THE INTERRELATION OF COMPONENT AND SYSTEM 
MARTIN HAGEMANN 

 
The course aims to analyze and classify architectural components as part of larger systems. Due to 
rationalization, pre fabrication, flexibility, exchangeability and maintenance the use of components 
in architecture has become very common. It seems interesting to look at the role the type of 
component plays in the larger system it sits within.  
We will learn to identify and critically review existing component based systems throughout history 
before investigating how advanced technology in the design and fabrication process can be used for 
redefinition and contemporary interpretation. Another aspect of the investigation will look at the 
importance of the connection of components for the system. Furthermore it will be examined in 
how far the scale of the component is important for the function and expression of the whole and in 
how far they are exchangeable in different scales. What are the risks and opportunities of scaling 
macrosystems into inhabitable scales (biomimicry)? We will get to know systems, in which the 
individual component is adaptable in its behaviour and thus turns the whole system into a 
responsive structure that will adjust to surrounding conditions.  
 
We will invite researchers from different European research institutes to show their latest 
experiments in theory and practice and share their knowledge with us. 
 
There will be a practically orientated case study at the end of the term which will explore the topics 
studied during the seminar. 
 
The course is aiming to give the designing architect an insight into the theory and practice of 
component based structures; how they are organized, assembled, how they perform, where 
research currently stands and where the journey can potentially go.  
 

• Component Based Architecture  

- a 10000 year review, categorization of components and systems 

• From Generic to Specific 

• role of the unit for a system 

• Parametric Use of Components   

• guest lecturer  
 

• Applied SIL –techniques               

• assembly, grouping of components, complexity, loads in component based structures 

• guest lecturer  

• Size and Flexibility                          

• transferring components from one scale to another, biomimicry –role of macro 
components in nature  

• Fabrication Techniques  

• material, connection, assembly 



• guest lecturer 

• Geometry  

• arrangement of components, connection of components 

Adaptronics and Smart Structures 

• adaptable components, dynamic systems, elasticity of components 

The submission requirement for this course will be advised during the course sessions.  

 
Suggested Reading: 
Buckminster Fuller: Starting with the Universe 
ARCH+ (188): Form Follows Performance 
Edition DETAIL: Components and Systems: Modular Construction 
Philosophy of Structures by Eduardo Torroja 
Components and Connections: Principles of Construction 
Performative Architecture: Beyond Instrumentality 
Pamphlet Architecture 27: Tooling 
Innovation in Architecture (Brookes and Poole): essays  
Adaptronic Systems (Janocha) -architectural part  
Algorithmic Architecture (K. Terzidis) 
 
Martin Hagemann is an architect working for Grimshaw in London. Following two years as a 
bricklayer he studied and taught architecture at the Technical University of Braunschweig, Germany, 
and the Royal Academy of Fine Arts in Copenhagen, Denmark. After working for COOP Himmelblau 
in Vienna he moved to Sydney to work and teach at the University of Technology, focussing on 
components and systems. He is currently working on several arts and culture projects at Grimshaw 
and is member of the company's computational design research group and biomimicry research 
group. 
 

STUDIES IN ADVANCED STRUCTURAL DESIGN 
EMANUELE MARFISI  

 
Structures are complex systems providing strength, stiffness and stability to buildings. This course is 
conceived to provide architects with enough knowledge to study structural systems and understand 
the limitations of various methods of construction available.  
 
The course starts with a brief history of the most common types of constructions and is followed by 
detailed studies of a variety of structural principles and forms (through a number of case studies). 
The objective of the course is to make students aware of structural options and thus comfortable 
during the development of their unit project designs and in their future professional endeavours. 
The course is also providing an understanding of constraints related to the design process and 
methods for the evaluation and the selection of options. 
 
The completion of an assignment is required to pass the course. Its objective is to test the ability of 
the students to study the structural system of an existing building.  Between lectures, the student 
needs to do some research about a selected building and extrapolates the structural principles by 
looking at drawings, photographs and other design information available. The structural concepts 
must be summarised in a few pages and presented by giving preference to graphical representations 
of load patterns and structural deformations (no calculations are required throughout the course). 



The analysis of the structural concepts must be completed with the proposal of alternatives 
solutions that could meet the same client’s brief. 
 
The course is divided in 7 lectures covering the following topics:  
 
Lecture 1:  
Brief history of structural design      
 
Lecture 2:  
Materials, loadings, equilibrium and stability    
 
Lecture 3:  
Design process + assignment presentation     
 
Lecture 4:  
Compression and tension structures     
 
Lecture 5:  
Bending elements, plates and shells structures   
 
Lecture 6:  
Foundations systems + assignment review     
 
Lecture 7:  
Advanced structural engineering and structural failures   
 
The submission requirement for this course will be advised during the course sessions.  

    
Bibliography/suggested reading:  
 
An Engineer Imagines by Peter Rice, Ellipsis Press, 1998 
Happold: The confidence to build by Derek Walker, Bill Addis, Spon Press, 1998 
Informal by Cecil Balmond, Prestel USA, 2007 
Creativity and innovation: the structural engineer’s contribution to design by Bill Addis and William 
Addis, Architectural Press, 2001 
 
Emanuele Marfisi is a structural engineer with a degree from the University of Florence, a PhD from 
Cambridge University and 10 years work experience in engineering design and consultancy. Over the 
years, he has been working on a number of UK and international projects with well-known architects 
such as Foster+Partners, Grimshaw, Zaha Hadid, Hopkins, Ron Arad and Christian de Portzamparc. 
This experience allowed him to appreciate various architectural styles and design approaches 
reinforcing his ability to challenge the usual way of carrying out structural design. His professional 
interest lies in multidisciplinary integrated design and in the use of new technologies and systems to 
bring innovation in the construction industry. After a number of years in London, Emanuele is now 
working as Associate Director for Jacobs Engineering in their Paris office. 
 
  



TECHNOLOGY AND ARCHITECTURE  
MANJA VAN DE WORP 

 
Designers are believed to be the next innovators and at the forefront of a new revolution, picking 
and matching technologies from other industries to realise their dreams.  
 
We are in constant search for smarter designs and find potential answers and inspiration in fields 
that are not our own. 
 
This course aims to explore and define design methods based on other technologies to transform an 
architectural concept into material. We will need to explore and understand what is out there, 
understand the reasoning for existence of a certain technology, relate their design methods, and 
form potential links to architecture. Bridges are made with science and nature, fashion and product 
design, information technology and car and aeroplane industry, bringing us new products, systems 
and processes.  
 
We will interrogate their rules and applied methods, to be able to not only see what is happening 
around us in technology, but also enable us to bring it into architecture. 
  
At the end students will have a greater and broader technical creativity and the assignments will 
tests the ability to scale and adapt the existing and drive utopian ideas. Instead of cut-and-paste we 
dissect, examine and specifically reposition pieces to allow for intuitive and specific solutions.  
 
This course teaches to see, with the eye and mind of a technological design researcher.  
 
Over the course we adapt and change our mind-set by discussing different parts in this 
transformation process.  We work from two directions, from seeing what is out there with 
(potential) application in design and by architectural drivers that challenge technology. We discuss 
mathematical descriptions for geometric complex buildings and how they come about, to what 
adaptive can mean in today’s technological revolution, to inventive moulding and layering of 
materials to create materials with new an-isotropic characteristics, based on natural and scientific 
principles, and more. 
 
1 Concept to matter - learning to see 
What does it mean to transform an architectural concept into materiality? How can we read 
potentials from the abstract? We go on a journey challenging our perception linked to preset 
applications and understanding of materials, systems and links between industries.  
 
2. Applications & drivers of change  
We discuss the reasons for innovation and technological revolutions in various fields and why the 
specific links with architecture are made. Understanding our own field in terms of technology.  
 
3. Different industries   
We discuss the links between architecture and other industries through examples.  
 
4. Scale & adapt 
When we transform an idea to matter or take principles from other industries, the impact of scaling 
it to the building scale and ability to adapt is key. We research bridging and application between 
different scales. 
 
5. Manufacturing processes 



The way we are now able to treat, mould, cut, unique materials and building components changed 
the way we design. It influences not only creativity but geometry, structure and thinking. It has 
become a design philosophy. We discuss bridges and gaps in manufacturing techniques and the 
reason why they exist between architecture.  
 
6. Behaviour & information technology 
Through understanding behaviour we create the ability to describe systems, to play and adapt them. 
Information Technology helps to bring different knowledge together in one “space” and changes 
architectural design. We explore the importance of understanding behaviour when bridging 
between fields of design. 
 
7. “The Scientific Designer” 
Bringing everything together 
 
Required and Suggested Reading:  
New scientist, Adriaan beukers – lightness, book - art and architecture installations, 
http://www.kiterelateddesign.com/ hoberman structures, champagne bottle design @@@, raw 
edges, http://blogs.oregonstate.edu/businessservices/2012/01/31/recycling-video-of-the-week-
constructing-osus-styrofoam-igloo/ AD the new structuralism / umbrella – wind / tensegrity bike / 
Gregg lin interlocking components, http://www.mareikegast.de/ New Energy in Design and Art – 
booijmans van beuningen, Graham Stevens, 
http://www.vam.ac.uk/content/articles/p/powerofmaking/ Motive Colloquies –esc studio 
 
Submission requirement:  
All students will research a process, industry or product. They start by understanding its position, see 
if there has been an application into architecture, structural design or construction, and speculate on 
a new/ different “application” into one of their our designs. The motivation for the chosen process 
can also come from a design concept. Our experience gained through the course of how to see and 
transform and idea into reality will guide us through this research. 
 
The idea is that at the end of the course, the students have an “AD magazine” that showcases the 
students’ chosen interests in old and current technology and ways to implement these in the current 
architectural industry. It showcases present ideas of Architecture and Technology. In this case all 
students can use this for further reference in their career / TS5. 
 
Manja van de Worp is trained as Structural Engineering and Architecture at the Technical University 
of Eindhoven, Holland, being a licensed architect in Holland. She followed her degree with a 
postgraduate at the AA in Emergent Technology and Design.  
She worked for Ove Arup in the Advanced Geometry Unit, lead by Cecil Balmond, where projects 
involved relating geometrical relationships into structural design. Current she works in Arups AT&R 
department designing movable structures. She has taught the AA visiting school programme of 2010 
in Tehran, and has done workshops In Tel Aviv.   
Her interests reach from architecture to structure to fashion, whereas she is teaching workshops at 
the Rietveld Academy in Amsterdam in the textile department.  
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ENVIRONMENTAL MODELLING AND SIMULATION  
SIMOS YANNAS 

 
This is a hands-on technical course on the use of environmental design data and computational tools 
to inform building design and improve environmental performance. Software will be provided and 
introduced as needed. The submission for this course will be in the form of an Applications 
Workbook consisting of a series of technical exercises relating to students’ unit projects. A template 
for the Workbook will be presented in the last session of the course providing detailed information 
on how to prepare the submission.   
 
Week 1 Tasks & Tools  

Overview of environmental modelling and simulation tasks, the different types of data 
and computational tools used and ways in which these can help inform design.  

 
Week 2 Climate Studies  

Getting a feel for the climate of a place, its daily and seasonal variations and how these 
relate to human thermal comfort, climate change trends and bioclimatic strategies for 
sustainable building design.  

 
Week 3       Solar Studies   

3-D modelling and hourly solar simulation for site analysis and building design studies.  
 
Week 4       Wind Studies   

Wind patterns and airflow simulation for site analysis and building studies.  
 
Week 5       Solar Control   

Sunpatch simulation, shading studies, design of shading device 
 

Week 6       Daylight  
Daylight simulation for a room with variable opening position and size under different 
sky conditions.  

 
Week 7 Heating & Cooling  

Energy balance of buildings and study of adaptive strategies for occupant comfort and 
indoor air quality.  

 
Week 8 Applications Workbook  

A set of technical exercises supporting students’ unit projects.  
 
References 
CIBSE (2006) Environmental Design. Guide A. Chartered Institution of Building Services Engineers.  
Jones, P. (2008). Thermal Environment.  In Metric Handbook. Third Edition. Architectural Press. 
Koch-Nielsen, H. (2002). Stay Cool. James & James Ltd. 
Szokolay, S. (2008). Introduction to Architectural Science.  Architectural Press.  
Yannas, S. (2011). Adaptive Strategies for an Ecological Architecture.  AD Architectural Design 06 

Experimental Green Strategies pp62-69,  Wiley. 
Yannas, S. (2013). Adaptive Architecturing. In Braham, W. and D. Willis (Eds)  Architecture and 

Energy-performance and style. Routledge.    
  
Simos Yannas is the Director of the AA School’s MSc & MArch in Sustainable Environmental Design. 
He has been involved in environmental design research for over thirty five years and has taught and 



lectured in some thirty countries. His latest book Lessons from Vernacular Architecture was 
published in August 2013 by Earthscan / Routledge. He was awarded the PLEA (Passive and Low 
Energy Architecture) International Achievement Award in 2001. 
 

FORM, ENERGY AND ENVIRONMENT 
MOHSEN ZIKRI 

 
This seven-lecture course covers specific but related design territories where architecture and 
engineering meet. Each lecture covers a topic and is typically of two parts. The first deals briefly with 
theoretical aspects of the design topic covered. The second part features presentations related to 
this topic consisting of projects and competitions involving world-class architects. Presentations are 
also used to highlight the value and benefits of a Sustainable and holistic design to occupants, 
building owners etc. Also to highlight how such aspects have helped in winning architectural and 
engineering awards. By the end of the course students are expected to have an understanding of key 
drivers that influence building design. The objective is to respond effectively to challenges and 
deliver exceptional solutions that combine aesthetic excitement with efficiency, and technological 
advancement with delight to building occupiers and visitors.  
 
Lecture 1:  “Comfort:  People’s Rule OK?”   
Buildings are designed ultimately for people who have increasingly challenging demands, whether as 
occupants or developers. Successful Building Designers are exploring new design frontiers. The rises 
in people’s expectations, sustainability, social and economic pressures are key challenges. The first 
lecture starts deliberately by dealing with human comfort and sustainability, to inform more global 
but critical building design issues. The lecture explores the boundaries of comfort in internal and 
semi external environments. It reviews how new computer-based tools are used to stretch the 
architectural and engineering design horizons, to produce pleasant and efficient buildings.  
 
Lecture 2:  “Influences:  Can Destiny Be Changed?”   
Conceiving aesthetically pleasing, economic and sustainable buildings is a challenging design task. It 
provides however a fertile ground for exciting design ventures between architects and engineers, to 
win projects and satisfy clients’ business needs. The constraints of building location, local climate, 
economical challenges and social aspects, are balanced by opportunities supported by technological 
step-changes. The lecture explores synergies between building form, energy and the macro / micro 
environment and the benefits of holistic design. It reviews the complex palette of facades design and 
new approaches to the environmental design of buildings.  
 
Lecture 3:  “Energy:  Does Performance Matters?”   
A reduced Carbon-footprint is expected from Building Designers. Global Warming, Sustainability, 
increased energy costs and tough Legislation are key challenges. The lecture explores the critical 
design drivers that determine the energy profile of buildings and Energy Ratings. Examples are given 
where successful Building Designers have made a positive environmental impact on nationally and 
internationally acclaimed buildings. Tall Buildings are reviewed due to their critical energy profile 
and significant environmental impact.  
 
Lecture 4:  “Nature:  Help or Hindrance?”   
Natural forces may be a friend or foe at different times and in equal measures, when dealt with by 
Building Designers. Working with, rather than against, nature is a challenging but sustainable design 
approach. The lecture explores the potential of different Renewable sources (wind, solar, sea, 
geothermal etc.); also Natural Ventilation and its challenges when applied to urban environments. It 
reviews how natural and Renewable resources may be exploited to deliver sustainable solutions and 
long term low-energy energy profile for buildings, cities and indeed entire countries. 



 
 Lecture 5:  “Sustainability:  Myth or Reality?”   
Sustainability has been and will continue to be a critical and serious design and economic issue. 
There are myths surrounding the concept of Sustainability and sometimes it is misunderstood. In 
some cases it has been hijacked or exploited by individuals or corporations to achieve different 
objectives. The lecture explores the concept of Sustainability and how it can be tested and 
evaluated. It reviews how Sustainability has been successfully implemented at a macro and micro 
levels in the Built Environment. 
 
Lecture 6:  “Intelligence:  Smart or Intelligent?”   
The quest for conceiving and delivering Intelligent Buildings is still alive. Building Intelligence is a 
challenging concept that is quite often misunderstood. A large gap still exists between truly 
Intelligent and Smart buildings. Yet a relatively modest degree of Intelligence offers exciting 
possibilities for delivering Sustainability and other valuable design opportunities. The lecture 
explores this interesting design territory and reviews some of the design approaches made in this 
field. 
 
Lecture 7:  “Modelling: Best Winning Streak ?”   
The continuous technological advances supported by significant improvements in software and 
hardware have created exciting opportunities to stretch the design boundaries of buildings. The 
lecture provides an insight of key computer-led design and modelling techniques that transformed 
the way the micro and macro environments of the buildings are now being designed. It reviews the 
static and dynamic computer tools used in building design and the benefits that may be achieved.  
 
Submission Requirement: 
At the end of course each student will be required to undertake a two-part design assignment. The 
first consists of researching specific case studies of completed buildings in the world’s different 
climates, followed by responses to topical questions on specific design issues covered throughout 
the Course. The second part involves producing a preliminary concept for a futuristic building 
development that stretches the design and social boundaries in the Built Environment. The design 
assignment is expected to contain applicable illustrations / sketches, relevant diagrams and related 
text, not exceeding 3,000 words. 
 
Course Bibliography: Suggested references and readings:- 
 
1. Books:- 
The Designer’s Atlas of Sustainability (2007) 
The Green Building Bible 3rd Edition Volume 1 (Publisher: Green Building Press) 2006 
The Green Building Bible 3rd Edition Volume 2 (Publisher: Green Building Press) 2006 
Environmental Science in Buildings (5th Edition) by Randall Mc Mullan 
The Designer’s Atlas of Sustainability – Island Press (2007) 
Towards a Green Architecture - Robert & Brenda Vale, 1990 
Articles by late Sir Ove Arup on interdisciplinary design 
An Engineer Imagines - Peter Rice 
The Idea of Building - Steven Groak 
Arups on Engineering, Ed Dunster, Ernst & Sohn 1996 (Green Buildings by John Berry – Simulating 
the Acoustic Environment by Richard Cowell – Environmentalism and Efficient Engineering by Lorna 
Walker – Neither Seen nor Heard by Tony Marriott. 
Sir Norman Foster – Commerzbank, Frankfurt Volker Fischer - Horst Gruneis, 1997 
Commerzbank Frankfurt – Prototype for an Ecological High-rise - Colin Davies, 1997 
Intelligent Glass Façade - Andrea Compagno, 1995 



The Architecture of Richard Rogers - Deyan Sudjic, 1994 
The Work of Michael Hopkins and Partners - Colin Davies, 1993 
Sir Richard Rogers: Cities for a Small Planet – 1997 
Le Corbusier: Ideas and Forms – Rizzoli International Publications 1986 
Sir Norman Foster: A Global Architecture – Martin Pawley 1999 
The Skyscraper Bioclimatically Considered - Ken Yang 
BCO Guide for Tall Buildings (RIBA publication) 
Renzo Piano Building Workshop, Volume 2 - Peter Buchanan 
Energy Conscious Design – Batsford 
Natural Energy and Vernacular Architecture - Hassan Fathi 
The Architecture of the Well-tempered Environment, Architectural Press 1969 
 
2. Journals:- 
BedZed (Beddington Zero Carbon) articles – Bill Dunster and Arup 
Architect Review Feb 99 pg. 52-55 – Green on Show PD 
RIBA Profile April 1997 pg. 6-9 Time and energy David Turrent 
RIBA Profile April 1997 pg. 12-15 – Eco Chambers Dr Susan Roaf 
RIBA Profile April 1997 pg. 18-27 – The Functional tradition Professor Dean Hawkes 
AJ 10 Oct 1996 pg. 29-37 – Building study – Thames valley university LRC Jeff Parkes & Peter Moseley 
RIBA Journal September 1998 pg. 68-71 – Air Force One – Natural air-conditioned building Vicky 
Richardson 
AD Jan 1997 pg. 27-31 – Research into sustainable architecture Bill Dunster & John Pringle 
Building 20 March 1992 pg. 34-36 – Powerhouse – Parliamentary accommodation Martin Spring 
AJ 21 Dec 1995 pg. 37 – Passive cooling put to the test 
AD Jan 1997 pg. 39-41 – Rogers – Daimler Benz Offices 
Arup Journals Apr 1997 + Jan 2001- Berlin Velodrome & Swimming Pool complex 
Arup Journal 2/200 – GSW Headquarters, Berlin (p8-10) 
Arup Journal Apr 1995 pg. 11-17 – The New Inland Revenue Centre, Nottingham 
Arup Journal Jan 1997 pg. 3-8 – Eastgate, Harare, Zimbabwe 
Arup Journal Apr 1997 pg. 32-35 – Smart technology in construction 
Arup Journal Apr 1996 pg. 8-10 – The future of intelligent building 
Architecture July 1995 pg. 61-65 – Sustainable Cities Bradford McKee 
AJ July 1992 pg. 39-42 – Intelligent buildings, Europe tomorrow Barrie Evans 
Architecture July 1995 pg. 77-83 – High Dividends – Inland Revenue, Nottingham Peter Cuchanan 
Building no. 56 1995 pg. 24-33 – Tax haven: Hopkins & Partners at Nottingham Peter Fawcett 
AR (Architect Review), Richard Rogers, April 1992 
Architecture Today, Solar Synthesis – Solar Office at Duxford, June 1998 
World Architecture, Sustaining an Argument, March 1999 
Global Architecture Document, Museum of Contemporary Arts, Helsinki, September 1996 
Baulwelt, Ionica Building, September 1996           

 
3.Other Journals  
Reference to relevant articles in “Architect Journal”  and “Building” and following specialised 
journals is recommended:  
  
-Bsj (Building Services Journal) by Chartered Institute of Building Services Engineers (CIBSE) 
-ASHRAE Journal by American Society of Heating Refrigeration & Air Conditioning Engineers 
(ASHRAE) 

 
4.Design Manuals:- 
- Chartered Institute of Building Services (CIBSE) – Design Guides series. 



- American Society of Heating Refrigeration & Air Conditioning Engineers (ASHRAE) -  Design 
Handbooks series. 
 
Mohsen Zikri BSc(Eng), DMS, CEng 
Mohsen Zikri is a Consultant and a former Director of ARUP. He is a Chartered Building Services 
Engineer, specialising in the Environmental design of buildings.  Mohsen has worked with leading 
architects on notable buildings in UK and worldwide. His projects include: ORBIT for London 2012 
Olympics (Anish Kapoor/Arup), Greenwich Zero-carbon residential (Make Architects), Albion 
Riverside (Foster), Tate Modern (Herzog & De Meuron), Kunstal Rotterdam & Congrexpo Lille 
(Koolhaas), Berlin Velodrome & Pool (Perrault) and Singapore Temasek University (Stirling). Mohsen 
has worked closely with Arup’s structural and mechanical engineers and specialists and delivered 
holistic and sustainable design for variety of buildings.  His projects have featured innovative 
solutions in sustainability, comfort and daylighting. Mohsen has an interest in sustainability of Tall 
Buildings and has lectured nationally and internationally on that subject and other topical issues in 
the Built Environment. Mohsen has co-authored  RIBA’s Tall Buildings: Strategic Design Guide (for 
Sustainable Tall Buildings) and has led and delivered Arup’s in-house Mech & Elect Concept Design 
Guide. 
 
  



TECHNICAL STUDIES FIFTH YEAR 
 

Terms 1, 2 and 3 
TS5 (FIFTH YEAR) DESIGN PROJECT  

JAVIER CASTANON WITH MEHRAN GHARLEGHI, MARTIN HAGEMANN, DAVID ILLINGWORTH, 
NACHO MARTÍ AND FEDERICO MONTELLA  

 
The Course 
The TS5 Design Thesis offers fifth year students the opportunity to engage in detail technical design 
work where all the technical knowledge, experimentation and skills are applied into one or several 
technical aspects of their project work. The most suitable scenario and opportunity for this 
application is afforded by the student’s very own design work developed as part of the Unit work. It 
is the aim of the Technical staff to provide each student with the technical wherewithal to develop 
and materialise one or several technical aspects of their project. 
 
The Scope 
The choice of the topic and scope of the TS5 Technical Design Thesis is key to the success of the TS5 
Design Thesis. The scope depends on the specific Unit Agenda. The TS5 Design Tutors are all aware 
that TS wants to support and underpin the great variety and plurality of approaches of individual 
Diploma Units. One of the implications of this approach is to make the TS5 as integrated into the 
Unit Project as possible. The TS5 Technical Design Tutors cover the key specialised areas, namely 
David Illingworth deals with Structures, Nacho Marti and Evan Greenberg with materials and 
Federico Montella with the environment and Javier Castañón, Kenneth Fraser, Martin Hagemann 
and Mehran Gharleghi concentrate on the overall development of the thesis and its integration into 
the Project.  
 
Submission requirements: TS5 Design Thesis 
The submissions are documents and models that present evidence from digital and physical 
experiments, research, case studies of related artefacts, processes and buildings culminating in a 
technical design thesis assessed at Interim Review and Final Submission. The Interim Review will be a 
tabletop presentation by each student to a panel of TS Staff, Unit Staff and technical consultants to 
the unit/project. The Final Review will be conducted by the TS staff who will review the documents 
and models, and make the assessment. Students will not be present at the Final Submission 
assessments.  
 
The process during the Year:  
Early in the year the Diploma Master of Technical Studies with other members of the TS5 Technical 
Design Tutors visit each Unit in their Unit space, with the tutors present. These meetings or seminars 
will be scheduled by Belinda Flaherty, in negotiation with the Unit Masters. During this two-hour 
seminar, examples of previous successful submissions are shown; these are left with the students to 
examine, and students may borrow these at anytime during the year. At this meeting the scope of 
work is discussed, suitable methodology of physical and digital simulations and experiments are 
presented and discussed. Generalised cautions are given about the inclusion of excessive amounts of 
digital material from internet sources, and it is pointed out that what is required is a Thesis on 
architectural technology rather than a discussion focused solely on earth sciences, physics and 
chemistry. The criteria for assessment are discussed. 
An online booking system managed by Belinda Flaherty will help Students book individual tutorials 
as often as they wish, at times to suit their schedule, with whoever they chose from the 5th Year 
Technical team. Javier Castañón as Diploma Master will coordinate the progress of each individual 
TS5 Design Thesis.    
 
Interim Review, Final Submission, High Pass Panel:   



Unit Masters are required to outline their Technical Studies unit approach as part of their unit 
presentations at the beginning of the year.  This is intended to help define an area of technical 
investigation within which students can operate and pursue a more specific agenda related to their 
individual project.  
 
Two timeline options are offered to all Units:  
Option 1 Interim Jury in Week 6 of Term 2 (17th to 21st February 2014)  
Option 1 Final Document Submission: 14th March 2014 
Option 2 Interim Jury in Week 9 of Term 2 (10th to 14th March 2014) 
Option 2 Final Document Submission: 28th April 2014 
  
The Interim Jury is held with the Unit Masters and TS staff.  This is a table presentation with all 
students present in a jury like environment. The work will be discussed and verbal advice given as 
agreed between the TS and Unit staff.  A written assessment will be given to each student outlining 
what needs to be undertaken for the Final Submission three weeks later. 
  
High Pass - students who have achieved a good Pass at the Final Submission and whose work is agreed 
to have exceptional technical potential will have their work reviewed again by the High Pass Panel 
(TS Staff) on Thursday 8th May.  Students are encouraged to further develop their technical design 
work in digital and physical models. Students will not be present during the High Pass review but all 
High Pass projects will be available to view by the School Community on Friday 9th May.   
 
AA TS Criteria, mapped to ARB/RIBA:  
1 The demonstration of the assimilation of the Course material and familiarity with concepts, 
strategies and analytical methods and tools;  
-be able develop a hypothesis for an architectural technical design, and conduct in a creative and 
systematic manner the synthesis of structure, material and environment, within the cultural context 
and architectural domain defined by the Unit Studio. Be able to conduct research into appropriate 
fabrication and construction processes, in defined cultural, economic and social production contexts, 
and be able to form appropriate strategic proposals in relation to the architectural ambitions that 
inform the experimental exploration of the design proposal. 
2 The demonstration of the ability for comparative analysis and meaningful generalisation; 
- be able to conduct analytical case studies of architectural and industrial precedents, and abstract 
principles, processes and techniques from those case studies. Be able to determine the strategic 
significance of the analytical material in relation to the hypothesis driving the thesis. 
3 The development of critical faculties and advanced conceptual skills; 
- demonstrate the ability to conduct and collate critical analysis of precedents, and relate them to 
digital and physical design experiments, to concepts of structural, material and environmental 
science, and be able to make critical decisions as to their significance for the thesis. 
4 The demonstration of clear structure, precise communication and presentation of work; and the 
referencing of sources of information using agreed conventions; 
- to develop skills and confidence in the presentation of research, experiments and conclusions is 
well-structured arguments, and the use of properly attributed sources and references in the 
documentation of the Technical Design Thesis. 
5 The demonstration of clear and appropriate formulation of hypotheses and arguments, and the 
ability to present and debate, and to deploy these for the planning and the pursuit of a research and 
design agenda;  
- be able to set out and conduct research into architectural and industrial precedents and processes, 
form appropriate hypothesis for the materialisation and production of the architectural ambitions of 
the design, be able to formulate principles for a series of physical and digital experiments, and be 



able to inform and resolve the technical design thesis according to the research and experimental 
findings. 
6 The demonstration of critical judgement and appropriate application of Course material and 
specialised knowledge to concepts and modes of architectural production;  
-be able to creatively explore and resolve the central issues of a design, synthesising defined 
architectural ambitions with the structural, environmental and material research and experiments, 
into a well documented technical design thesis that is contextualised by proposals for fabrication 
and assembly that are situated in the cultural and economic domain of the Unit Studio. 
 
These criteria will be discussed with each Unit Master and their students in the first term, and 
appropriate strategies for delivery of projects that are suitable in scope will be negotiated. 
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