
TECHNICAL STUDIES FIRST YEAR 

  

Autumn Term 

Part 1: STRUCTURES 

PHILIP A.R. COOPER AND ANDERSON INGE  
  

Ever object needs a structure to retain its shape.  The forces of nature - gravity, motion, temperature - 

act on all solid objects, sometimes causing distortion or even fracture.  To design something 

invariably means making decisions about shape, materials, assembly and performance in use.  

Engineering, which combines both the art and science of design, gives us the tools to predict the 

behaviour of the un-built building when it is still only an idea.        Engineering is a fundamental aid 

to good design. The aim of this 3 year course is to teach the fundamentals of structural engineering so 

that students develop confidence and judgement in the design of structures in an architectural context.  

  

After an introduction to the History of Structural Forms, the lectures and classes will cover the basics 

of structural engineering in architecture:  the mechanics of how structures transfer load; the 

advantages of triangulation; compression, tension and the analysis of pin jointed structures;  the 

concepts of bending, shear and buckling. 

  

Between lecture, students will undertake individual homework assignments to practice the methods of 

analysis taught. Towards the end of term groups of students will compete to design, fabricate and test 

a model triangulated structure.  The lightest structure able to carry a given load, will win this event at 

the end of the Autumn Term. A written submission by the group explaining the behaviour and load 

capacity of the model will be required early in January 2011.  This will be marked and returned to the 

authors. 

  

Timetable (Thursdays 10.45 am) List of Lectures  

 

Date    Term Week               Title of Lecture 

7
th
 October 2010   2 (of Autumn Term)    History of Structural Form 

14
th
 October   3                                     Structural Engineering:  The Basics 

21
st
 October   4                                    Stability:  Pin and rigid joints 

28
th
 October   5                             Forces, Triangulation 

4
th
 November   6                             Truss Analysis: Method of Sections 

11
th
 November   7                            Truss Analysis: Bows Notation 

18
th
 November   8                               Bending Moment and Shear Force 

25
th
 November   9                          Compression and Buckling 

2
nd

 December   10   Spaghetti Structure Test Event 

By Friday 10
th
 December 11 Submission of written report on Spaghetti Structure 

 

Coursework Exercises:  

1 Estimating types of force in furniture 

2 Weight, stress and strain in a stool 

3 Recognizing stable and unstable designs 

4 Forces in a bicycle 

5 Bending moment and shear force diagrams 

6 Strength and stiffness of various cross sections 

7 Testing columns of spaghetti and other materials 

 

Structures Reference Books: 

1 Understanding Structures Derek Seward, 2003, Publ MacMillan 

2 Structural Design for Architects Alec Nash, 1990 

3 Why Buildings Stand Up Mario Salvadori, 1980, Publ W W 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. 

Anderson Inge teaches TS structures courses and MS drawing course.  He studied architecture at the 

AA and at the University of Texas at Austin, before completing additional academic trainings in 

structures (at MIT) and sculpture (at St Martins).  He practices in London, and has taught on 

undergraduate and graduate programs in the USA and Europe, including the Ruskin School at the 

University of Oxford, Central St Martins (sculpture), Auburn Universitys Rural Studio in Alabama, 

and the Sir John Soane Museum, London. 

 

Autumn Term 

Part 2: CASE STUDY 

MARISSA KRETSCH AND BEN GODBER 

 

This introductory course teaches students the foundation skills required to examine a building with a 

critical and technical eye. Assembled into groups, students will undertake a case study of an iconic 

London structure, with the aim to develop an intuition and understanding of its’ structural systems. 

  

The class format will be varied, involving formal lectures, hands-on workshops, tutorials and 

presentations. Using analogies with nature and case studies of both completed and ‘live’ projects, the 

core topics of forces and structural systems, materials and construction will be explored. 

  

Students will become familiar with the key concepts of structural engineering, and will develop the 

skills required to explore a case study (through research, first-hand experience, site visits, analysis and 

interrogation, sketching, and physical modeling). Students will then be required to interrogate and 

understand their case study structures with respect to the core topics covered in class. 

  

This knowledge will culminate with each group building a scaled structural model of their case study. 

In the final class, each team of students will present their case study and test their scaled models to 

failure.   

  

The weekly classes will provide the opportunity for students to input to class discussions and 

workshops, to present their work and obtain feedback. Students will be required to hand in a final 

group submission based on their case study. 

Assignment Hand-in Week: Monday 6
th
 – Friday 10

th
 December  

Timetable: List of Lectures (Autumn Term: Thursdays 2pm – 5pm) 

Session 1:        Thursday 14
th
 October 

Introduction to course 

  

Session 2:       Thursday 21
st
 October 

Structures and Gravity Loads 

  

Session 3:  Thursday 28
th
 October 

Structures and Lateral Loads 

  



Session 4:      Thursday 4th November 

Materials and the Body 

  

Session 5:   Thursday 11
th
 November 

Construction and Buildability 

  

Session 6: Thursday 18
th
 November 

Final Case Study Example: Site Visit 

  

Session 7:  Thursday 25
th
 November  

(Extended Session:  2pm – 6.30pm) 

Final Case Study Presentations and Scaled Models – Testing to failure 

  

Course Tutors: 

Marissa Kretsch gained a double degree in civil engineering and history from the University of 

Melbourne, before joining Arup Melbourne as a structural engineer. After working on a number of 

quirky, Melbourne-based projects with Arup, Marissa relocated to London to pursue the promise of an 

international career. During her time in London, Marissa worked for Buro Happold and most recently 

as a senior engineer for Expedition Engineering, where she was responsible for the delivery of high 

profile, international projects, working alongside Renzo Piano Building Workshop. Marissa is 

currently based in Paris. 

Ben Godber is a structural engineer with a background in architecture. He is the founding Director of 

Godber & Co. a building design consultancy based in London. Ben studied architecture at the Bartlett, 

UCL and civil engineering at Imperial. Prior to setting-up Godber & Co. Ben was an Associate at 

Expedition Engineering where he delivered a number of construction projects on complex urban sites 

in and around London.  He has returned to teach at the Bartlett and is currently Associate Lecturer in 

structures at The University of Kent. 

 



TECHNICAL STUDIES SECOND YEAR 

  

Autumn Term  

STRUCTURES 

PHILIP A.R. COOPER AND ANDERSON INGE 

Compulsory for All 2nd year students 
  

Building on the theory taught in year 1, this 2nd year course examines the behaviour, analysis and 

design of real building structures.  By seeing how model structures behave under load, this course 

aims to demonstrate the importance of shape in the determination of strength. strong. 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 on 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?  Are the joints rigid?  Do the foundations offer equal support?  Does the cladding add 

to stiffness?  Assumptions have to be made, factors of safety used, and results considered in the light 

of experience. 

  

There will be 2 pieces of practical coursework: making structural models, and building a bridge to 

walk across. 

 

Structural Models: Student teams will build models to demonstrate the behaviour of various 

structures, selected from the list below. Physical models of different size will be built, publicly load 

tested in front of classmates, and analysed by simple calculation.   Results will be recorded and 

compared with theoretical predictions and presented at the end of term.     

-       beams of different  span/depth ratios 

-       beams with different shapes of cross section 

-       2 way spanning structures having both short and long spans 

-       stressed-skin structures 

-           folded plate structures 

-           structures which carry load by twisting or torsion 

-           pre-stressed or post-tensioned structures 

-           beams of composite material  - .eg.  reinforced concrete 

  

The "Walking Bridge" design-build-test competition:  This involves designing and making a structure 

strong enough to walk across a given span.  The components of the bridge must be small enough to be 

packed into a box for carriage.  Assembly must be simple. 

Each team of students will submit an individual report summarising their observations, analyses, 

graphs, predictions and conclusions. 

  

Timetable (Thursdays 2.00pm – 3.30pm) List of Lectures 

 

Date                  Term Week           Lecture Title 

7
th
 October  2 (of Autumn Term)     Structures and Loading: An overview of the kinds of 

loads which have to be carried by real structures 

14
th
 October  3         Structural Layout - The benefits of organizing 

structural members in a hierarchy 

21
st
 October  4   Shapes of Cross Section, and Natural Forms - The 

importance of shape in determining the strength and stiffness of structural members. 



28
th
 October  5   Steel Beams and Columns - How to estimate size of 

members in a steel framed building 

4
th
 November   6   Composite Materials - Reinforced Concrete; glass 

bonded to honeycomb for floors 

11
th
 November   7   Pre-stressing & Post-tensioning:  The principles 

behind artificially altering stresses within members to increase strength  

18
th
 November  8   Testing Event: student teams will test the Walking 

Bridge under human load  

(Note: no class on 25
th
 November – Week 9)  

By Friday 10
th
 December (Week 11)   Submission of required Project Summary document    

  

It is intended that there will be time at the end of each lecture to discuss evolving Team projects and 

ask questions about the 'Walking Bridge' design-build-testing project.  

 

Structures Reference Books: 

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

Shaping structures : statics, by Waclaw Zalewski and Edward Allen; drawings by Joseph Iano. Publ. 

London : Wiley, c1998. 

Tony Hunts Structures Notebook, by Tony Hunt, 2003.  Oxford:  Architectural Press. 

 onstructing Architecture: Materials, Processes, Structures, by Andrea 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. 

Anderson Inge teaches TS structures courses and MS drawing course.  He studied architecture at the 

AA and at the University of Texas at Austin, before completing additional academic trainings in 

structures (at MIT) and sculpture (at St Martins).  He practices in London, and has taught on 

undergraduate and graduate programs in the USA and Europe, including the Ruskin School at the 

University of Oxford, Central St Martins (sculpture), Auburn Universitys Rural Studio in Alabama, 

and the Sir John Soane Museum, London. 

 

http://www.amazon.co.uk/exec/obidos/search-handle-url/index=books-uk&field-author=Deplazes%2C%20Andrea/202-7787643-2388649


Winter Term  

Option 1: MATERIALS 

CAROLINA BARTRAM and ANDREW GRANT 
 

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. 

 

Students will also be encouraged to develop their powers of observation; something that began with 

the site visits 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 work in groups to present critiques of selected building studies/material uses and to 

compile a materials handbook, which will serve as a permanent reference document. Individually 

students will be required to work at one to one scale with a material in order to explore its limits and 

characteristics with a final presentation/testing which is likely to occur at the beginning of the summer 

term 

 

Summary of Seminars  

 

Week 1               Introduction to the class 

An Introduction to the Characteristics of material that should be considered in 

the design process 

Start the material properties handbook. 

 

Week 2                       Presentation from the materials groups 

                          Steel  

                                 

Week 3                    Presentation from the materials groups 

                                 Concrete  

 

Week 4            Presentations from the materials groups 

                                 Glass 

 

Week 5           Presentation from the materials groups 

                                 Masonry  

                                 

Week 6             Presentation from the materials groups 

                                 Timber. 

                                 

Week 7          Presentation from the materials groups 

                                 Plastics and Fabrics 

                                 



Week 8      Presentation from the materials groups  

Review the materials properties handbook 

Review of the case studies 

 

Reading list  

‘The new science of strong materials or why you don’t fall through the floor’ J.E Gordon, publ. 

Penguin Books. 

 

Suggested Reading 

- ‘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 

- ‘The New Science of Strong Materials: Or Why You Don't Fall Through the Floor’, J.E. Gordon 

publ Penguin 

Materials for Design – Victoria Ballard Bell- Princeton University Press 

 

Websites  

http://www.materia.nl/  

http://transstudio.com/tm/  

 

 

Winter Term 

Option 2: 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. 

 

Week 1:  Sustainability – seeing the wood for the trees. 

Summary :  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? And how should we go about doing it? This 

lecture defines which aspects of building environmental performance will be explored 

as a part of this lecture series, and sets out the range of analytic techniques that will 

be introduced.  

 

Week 2:  The climate outside our buildings and why it matters.   
Summary :  We start from the outside and work our way in. The key variable we need to 

understand first is climate – and more specifically – microclimate.  This is the 

starting point for the passive strategies that will ultimately reduce a building’s 

reliance on energy consuming systems. We examine how built morphology is a key 

consideration in terms of influencing microclimate outside our buildings, and the 

potential for air movement, solar access, day-lighting, and energy generation inside 

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


our buildings. We also look at simple methods of analysing a building’s climatic 

context to inform design decisions.   

 

Week 3:  People in Buildings – what do they do and what do they need? 

Summary :  Architects often populate renderings of buildings with people as a means of providing 

scale and proportion to an image. In fact, the role that people have to play in 

buildings is far more than aesthetic, especially when it comes to environmental 

design. It is people who determine the kind of thermal and luminous environment that 

we are trying to achieve in our buildings. It is people who define the energy demand 

of the building through their occupancy pattern. And it is people, who are the final 

judge of the success of a building in terms of their experience of it.  

 

Week 4:  The interface between inside an outside – the building envelope. 

Summary : This lecture explores the role of the building envelope as an interface between the 

climate outside our buildings and the environmental conditions inside our spaces. 

The nature of that interface is therefore a function of both inside and outside, and as 

such, the architectural solution which satisfies these requirements can be very 

specific. This lecture explores the underlying physical processes that drive design 

solutions, and reviews various envelope configurations in terms of their 

environmental performance.    

 

Week 5:  Here comes the Sun. It’s alright.   

Summary : The Sun, as a source of energy, is a key influence on the environmental performance 

of our buildings.  Solar geometry, (the path the sun tracks through the sky), is 

therefore a key consideration in the geometry of our buildings. Put simply, 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.   

 

Week 6:  Getting air and light into our buildings – daylighting and natural ventilation 

Summary : Sometimes, it all comes down to switches. If you have to turn on the light switch to 

see, then you are using energy. If you have to turn on the air conditioning switch 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.  

 

Week 7:  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, and what they mean for the design of our buildings. In particular, 

we explore the integration of Low / Zero Carbon technologies such as renewables 

offers, as a unique way to meet this energy demand without generating carbon 

emissions.  

 

Week 8:  Counting beans – just how good (or bad) is my building? 

Summary : At the end of the day, somebody will ask – how good is your building? Is it ‘Green’? 

Is it better than the one next door? This lecture examines ways in which buildings are 

currently assessed in terms of environmental performance, and explores the other 

considerations that make up the wider ‘green’ agenda. We also explore the measures 

of performance, from cost, to carbon, and how to quantify these simply.  



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 

  

Autumn Term 

STRUCTURES 

PHILIP A.R. COOPER AND ANDERSON INGE 

Compulsory for all 3rd Year students 
  

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: 

The integration of structure in architectural design depends on developing understanding in several 

key areas: 

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 influences on structural 

design in architecture.   

  

"Case Study" practical team project: 

A term-long research/design and modelling project will complement the lecture presentations and 

classroom seminar discussions.  These research projects will investigate how real structures behave 

under actual load. Working in teams, students will  choose an interesting building, examine and  

measure its principal structure, and then build a physical model of a typical part. This scale model will 

be tested under load, and the results used to make theoretical predictions about the strength of the real 

building. These 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.   Report documents must be submitted the week of 11th 15th January 2010. 

  

Timetable (Thursdays 3.30pm – 5.00pm) List of Lectures  

  

Date   Term Week                   Lecture Title 

7
th
 October  2 (of Autumn Term) Have I got the Right Model? Idealization of  

behaviour 

14
th
 October  3                                Changing Loads / moving structure; 

                                                        Term Model Project Briefing 

21
st
 October  4                      Physical modelling strategies; Dimensionless Ratios 

28
th
 October  5                                   Shaping funicular structures; computers in analysis 

4
th
 November  6                                Composite behaviour; parallel collaborative structure 

11
th
 November  7   Long-span timber structures 

(Note: no class on 18
th
 November – Week 8) 

25
th
 November  9   Student Presentation of Models  

By Friday 10
th
 December (Week 11) Submission of required Written Report of Model 

Analysis Project                                                        

  

 

 

References: 



1.      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. 

Anderson Inge teaches TS structures courses and MS drawing course.  He studied architecture at the 

AA and at the University of Texas at Austin, before completing additional academic trainings in 

structures (at MIT) and sculpture (at St Martins).  He practices in London, and has taught on 

undergraduate and graduate programs in the USA and Europe, including the Ruskin School at the 

University of Oxford, Central St Martins (sculpture), Auburn Universitys Rural Studio in Alabama, 

and the Sir John Soane Museum, London. 

 

Autumn and Winter Terms 

DESIGN PROJECT 

WOLFGANG FRESE WITH DANCHO AZAGRA, GILES BRUCE, 

FERNANDO PEREZ AND MANJA VAN DE WORP   
 

Course timetable: Autumn, Spring and Summer Terms 

 

The process during the Year:  

  

Early in the first term Technical Studies staff visit each Unit in their Unit 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 are presented. These will be available 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.  Depending on the unit agenda and progress during the 

first term the individual TS projects will be outlined by each student in a 1 -2  page synopsis by the 

end of term one or in the first week of term 2 and discussed in a TS meeting with all third year 

students and unit masters present. (This is the first milestone in the TS calendar to ensure a successful 

output at the end of term 2.)  

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 via 

Belinda Flaherty.   

 



Interim Review, Final Submission, High Pass and Referral Panels:  

  

Unit Masters are required at the beginning of the year 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. Unit Masters are encouraged to organise their Unit programme and 

schedule to ensure that the designs are sufficiently advanced by the beginning of the Spring term to 

make it a realistic possibility for students to submit their TS project at the end of the second term.  

  

The Interim Review is held with the Unit Masters and TS staff in the first week of March (28
th
 

February to 4
th
 March 2011). 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 follow shortly after. 

The Final Submission has a different format. Students will submit their documents and models in the 

week 14
th
 to 18

th
 March 2011 at a scheduled time per unit. Unit staff and TS staff agree the final 

assessment. Students will be given a written assessment.  

  

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 Friday 29
th

 April.  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.    

  

Referrals - students who fail the Final Submission and whose work is agreed to have the potential to 

pass may be given the opportunity to have their work reviewed again by a Referral Panel (TS and 

Unit Staff) on Tuesday 3
rd

 May.  Students may submit additional and revised design work in their 

document, as well as models. Students will not be present, and will be given a written assessment.   

  

Submission requirements: TS3 Design Project 

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 project assessed at Interim Review and Final Submission. The Interim Review will 

be a table top 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 a panel of TS and Unit Staff, who will 

review the documents and models, and make the assessment. Students will not be presenting their 

work at the Final Submission assessments but may be asked to be available at certain times to answer 

questions.  

  

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 

 

4
th

 Year Courses: Autumn Term only 

5
th

 Year Design Theses: Autumn and Winter Terms 

 

The TS courses are listed in alphabetical order by course tutor surname 

 

 

 

 

 

 

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 be visiting a well-known 

architectural practice, followed by a site visit at the conclusion of the course to experience the realities 

of construction. Students will also be required to submit a paper that explores further an agreed 

research or case study subject. 

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 

 

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: Visit to SMC Alsop Architects offices 

The nature of the design studio. With a talk about thought processes and the joy of designing. 

 

Session six: Engineering, art and architecture  

Investigations into collaborations. Where are the chances? What are the challenges? Where can we 

improve? Guest Lecturer 

 

Session seven:  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 currently on site in 

Shanghai, China. 

 

Session eight: Course conclusion 

(Student case study presentation) 

 

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 design led architectural 

practices as well as a façade engineer for atelier one in London and is now an Associate at SMC 

Alsop Architects.He has been involved in a variety of projects including the Theatres on the Bay in 

Singapore and Federation Square in Melbourne. He is currently working on a new built office scheme 

in the City of London and project architect of a mixed use building in Shanghai. 

 

Preliminary reading list: 

- An Engineer imagines, Peter Rice Artemis 1993 

- The Curves of Time, The memoirs of Oscar Niemeyer, Phaidon Press ltd, 2000 

- 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 

- The new wood architecture, Naomi Stungo. Laurence King 1998 

- 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 

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 

 

 

 

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/


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.  

 

1) Component Based Architecture  

- a 10000 year review, categorization of components and systems 

2) From Generic to Specific 

- role of the unit for a system 

3) Parametric Use of Components   

- guest lecturer  

 

4) Applied SIL –techniques               

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

- guest lecturer  

5) Size and Flexibility                          

- transferring components from one scale to another, biomimicry –role of macro 

components in nature  

6) Fabrication Techniques  

- material, connection, assembly 

- guest lecturer 

7) Geometry  



- arrangement of components, connection of components 

8) Adaptronics and Smart Structures 

- adaptable components, dynamic systems, elasticity of components 

 

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 

starts with a brief history of the most common types of constructions to introduce materials properties 

and the evolution of structural design over the centuries. The properties of the various materials are 

then compared with loads and actions that structures have to resist to maintain equilibrium. This 

introduction leads to the core part of the course that includes the review of the structural principles 

behind the various types of construction and building forms. The course presents progressively more 

complex structures ranging from compression only elements to complex three-dimensional structures. 

A number of case studies are used to describe the engineering principles and to show the potential of 

the various systems available for ‘architectural design’. The presentation of the case studies includes 

the discussion of construction details, buildability issues and other non-structural design constraints. 

Although some equations are shown during the course, no calculations are required. The final session 

of the course describes some of the typical failures of structures and recent advanced methods used 

for structural design. The assignment is aimed at applying the knowledge acquired during the course 

and requires the structural analysis of an existing building (using basic principles, drawings and 

photographs). The overall objective of the course is to make students aware of structural options and, 

therefore, more comfortable when they develop their architectural designs for other courses or in their 

future professions. 

 

Lectures topics 

Session 1: History 

Session 2: Materials, loadings and equilibrium 

Session 3: Compression and tension structures 

Session 4: Bending structures 

Session 5: Plates structures 

Session 6: Beams and frames 

Session 7: Foundations 



Session 8: Failures of structures and advanced analysis 

 

Suggested readings 

 

Development of Structural Form - Rowland Mainstone 

Finding Form - Frei Otto, Bodo Rasch 

Steel Construction Manual - Habermann, Schulitz, Sobek 

Structures and why they do not fall down - J A Gordon 

An Engineer Imagines - Peter Rice 

Bridges - Fritz Leonhardt 

Glass Construction Manual - Balkow, Schittich, Staib, Schuler Sobek 

Lightness - Adrian Hinte, Ed van Beukers 

 

Emanuele Marfisi is an Associate at Buro Happold with 10 years experience in structural and 

multidisciplinary engineering design. His experience includes a number of complex projects designed 

in collaboration with well-known architects and artists. Before joining Buro Happold, Emanuele 

worked with a number of other consultants and completed on a part time basis his PhD at Cambridge 

University. 

 

TECHNOMIMETICS 

JOHN NOEL 
  

This course hinges on the simple observation that the world around us, from artefacts to living things, 

is bursting with structural engineering and architectural relevance ready to be applied to buildings. 

The course explores the pertinence of the engineering and manufacturing of every day life objects, the 

techniques employed in other industries and the formation of living things to the technologies, 

processes and materials at use in the construction industry. 

  

The course starts with a historical overview from the embryonic technology pools of ancient 

Mesopotamia to the plethora of 21
st
 century technologies, tracking in particular the evolution of 

textiles and their relationship to other technologies at the time. The course then explores use of 

materials in the context of structures where weight is one of the prime concerns, from automotive and 

aeronautical to aerospace engineering, drawing lessons for lightweight buildings. Shifting the focus of 

traditional precedence studies from form to function, the course will then explore the relevance of 

some living organisms to the design of buildings, introducing the TRIZ tool as an effective framework 

for technology transfers. The course continues with an investigation of some of the production, 

transformation and assembly processes used in other industries and their possible cross-pollination to 

construction processes. Follows an insight into the way design is supported by information technology 

and communicated through the production, fabrication and assembly or erection stages in a range of 

applications, from automobile manufacturing to digital building technology. The course concludes 

with a number of case studies exploring successful applications of technologies alien or peripheral to 

the industry in question, including projects by Future Systems, Jean Prouve and Ron Arad. 

1             Thursday 7
th

 October 3.30pm – 5.00pm:  Technologies in Context: A historical overview 

  

2             Thursday 14
th

 October 3.30pm – 5.00pm:  Fighting Gravity: Exploring common traits in 

“lightweight” engineering 

  

3              Thursday 21
st
 October 3.30pm – 5.00pm: Biomimetics: Learning from nature and 

introduction to the TRIZ framework. (Guest speaker Salmaan Craig, Buro Happold) 

  

4              Thursday 28
th

 October 3.30pm – 5.00pm: Processes I: Production and Transformation 

5             Thursday 28
th

 October 5.00pm – 6.30pm:  Processes II: Assembly  

(Note: sessions 4 and 5 will take place in an extended class on Thursday 28
th

 October) 



 

6              Thursday 4
th

 November 3.30pm – 5.00pm: Information technologies: Supports for design 

and manufacturing across industries 

7              Thursday 4
th

 November 5.00pm – 6.30pm: Case Studies 

(Note: sessions 6 and 7 will take place as an extended class on Thursday 4
th

 November) 

  

8 Thursday 11
th

 November 3.30pm – 5.00pm: Workshop visit (Ron Arad TBC)  

  

John Noel has recently joined the design practice T/E/S/S in Paris, where he works as a structural 

engineer. He studied mathematics and physics at the Lycée Blaise Pascal in Clermont-Ferrand, 

France, before completing a civil engineering degree at Imperial College, London and the RWTH 

Aachen, Germany. He worked for Buro Happold in London for 6 years, where he was involved in the 

structural design of buildings through a broad selection of refurbishments and new build projects. He 

notably worked on the Mediacite roof with Ron Arad Architects, the restoration of the Cutty Sark 

with Grimshaws and the BMCE bank buildings with Foster + Partners. John thrives on the challenges 

of building forms and materials, with a thorough, positive and creative approach to engineering. He is 

a chartered member of the Institution of Structural Engineers. 

 

 

ENVIRONMENTAL MODELLING AND SIMULATION 

SIMOS YANNAS 
 

This is a hands-on technical course on the use of environmental design software. The course will start 

with an overview of the different types of tasks that such software are designed to serve and the use 

that can be made of them before, during and after design. The course will then introduce a number of 

computational tools to deal with the generation and assessment of climate data and the simulation of 

solar, thermal and lighting processes in and around real or virtual buildings. Students will be invited 

to apply these tools to analyse and inform conditions relating to their unit projects. The submission for 

this course will be in the form of an Applications Workbook containing the exercises started in each 

session. Students wishing to take this course must have passed a related TS or HTS course in 2006-07, 

or should take one this Autumn Term. This year the course is limited to a maximum of 15 students. 

Students must bring their own laptops so that software demonstrations can be followed by workshop 

sessions. 

 

Session 1  Tasks and Tools  

Overview of the tasks commonly undertaken using environmental design software, the 

different types of tools and software available and ways in which such tools can be of use 

in supporting architectural design.  

 

Session 2 Environmental Design Parameters  

Introduction to fundamental environmental design parameters, their units of measurement, 

the range of values they take and their importance in the energy balance and 

environmental performance of buildings. Use of manual computations, graphs and 

diagrams to provide students with a feel for these parameters as input data and as they may 

influence the interpretation of software output.    

 

Session 3  Weather Data & Thermal Comfort Studies  

This session will introduce three separate software that will be used in complementary 

ways to generate, visualize and interpret climate data for any location as a function of 

criteria for human thermal comfort so as to reveal the potential of passive, bioclimatic 

building design strategies.  

 

Session 4  Shading Studies   



3-D modelling, sunpatch and shadow projection for solar studies and shading design using 

the Ecotect software.  

 

Session 5   Daylighting Studies   

Daylighting modelling and simulation studies for overcast and clear skies using Ecotect 

and Radiance.  

 

Session 6 Energy Calculations & Performance Targets    

Simple calculations of annual energy requirements and comparison with performance 

targets. 

 

Session 7 Simulation Studies & Design Assessments   

Dynamic thermal simulation and prediction of hourly indoor temperatures, space heating 

and cooling loads, and resulting carbon emissions as a function of climatic conditions, 

building design and operational parameters. Use of simulation as design support tool.  

 

Session 8  Applications 

Recapitulation and discussion of the Applications Workbook that forms the submission for 

this course.  

 

References 

 

Bell, J. and W. Burt (1995). Designing Buildings for Daylight. BRE Publications.  

CIBSE (2006) Environmental Design. Guide A (7
th
 Edition). Chartered Institution of Building 

Services Engineers, London.  

Szokolay, S. (2004). Introduction to Architectural Science.  Architectural Press.  

Szokolay, S. (1996). Solar Geometry. PLEA Note 1. PLEA International / University of Queensland. 

Yannas, S., E. Erell and J.-L. Molina (2006) Roof Cooling Techniques. A Design Handbook. 

Earthscan. 

Yannas, S. (2001). Environmental Design Support Tools. Environment & Energy Studies Programme, 

AA Graduate School. 

Yannas, S. (1994). Solar Energy and Housing Design. Volume 1: Principles, Objectives, Guidelines. 

AA Publications.  

 

 www.barbour.info for building regulations and design data (AA Library for login)  

 

Simos Yannas is the Director of the AA’s MSc & MArch in Sustainable Environmental Design and 

Academic Coordinator of the School’s PhD Programme. He has been involved in environmental 

design research and teaching since the 1970’s and has practiced as architectural and environmental 

consultant in Athens and London. Outside the AA he has lectured in schools of architecture and 

professional institutes in some thirty countries and his writings have appeared in a dozen languages. 

His two-volume Solar Energy and Housing Design, published in 1994, still features on reading lists 

and reviews around the world. His latest book, Roof Cooling Techniques – a design handbook, 

published last year, was shortlisted for the RIBA Books International Book Award for Architecture. 

Other recent books include the Portuguese language Em Busca de uma Arquitetura Sustentavel para 

os Tropicos  published in Rio de Janeiro in 2004, currently in its second edition. He was awarded the 

Passive and Low Energy Architecture (PLEA) International Achievement Award in 2001. 

 



FORM ENERGY AND ENVIRONMENT 

MOHSEN ZIKRI 
 

The course explores territories where architecture and engineering meet. It examines the interesting 

links between building form, energy and the micro / macro environment. The course reviews the 

development of building skins, in context of the critical influence generated by facades on the 

building behaviour, its influence on occupants’ comfort, as well as its carbon-footprint. The use of 

passive energy design and renewable energy sources are examined. Diverse methods of exploiting 

natural forces are presented on real projects.  

 

Exemplar projects with world class architects are presented as case studies. Sustainability issues are 

examined to highlight their impact on building design and to explore opportunities to generate 

exciting design solutions that meet the occupants’ needs and generate good value to clients. 

 

The application of computer modelling tools is examined and demonstrated in the context of 

stretching the design boundaries for buildings. Completed buildings that benefited from modelling by 

Computational Fluid Dynamics (CFD) are critically reviewed, to study key aspects, such as human 

comfort and energy use. 

 

To conclude the course, students will be asked to undertake a design assignment. It will cover 

researching case studies of completed buildings in the world’s different climatic zones. Students will 

also be given the opportunity to conceive a futuristic building that extends the design and social 

boundaries. 

 

Course Details: 

Buildings forms, their facade, the energy they consume and the micro / macro environment they exist 

in, are studied separately and holistically to examine key influences. Sustainability and Global 

Warming issues are addressed. The harnessing of renewable energy sources such as wind, solar 

energy etc. is explored.  This includes the availability and viability of supplementary energy sources 

(e.g. use of river & sea water for cooling, use of outside air for passive cooling etc.).  Factors peculiar 

to urban environments are reviewed including, the viability of natural ventilation in the face of 

environmental pollution and noise 

 

Human comfort criteria within buildings are examined, in relation to the quality of the internal 

environment and energy consumption. Aspects covered are thermal comfort, including temperature, 

humidity, and air velocity and contaminants concentration.  Other related aspects such as glare, 

acoustics, internal air quality etc. are briefly reviewed. 

 

Lecture 1: Comfort:  Fiction or Fact? 

Lecture 2: Influences:  Can Destiny Be Changed? 

Lecture 3: Energy Performance of Buildings:  Why Performance Matters? 

Lecture 4: Natural Energy Sources & Forces:  Help or Hindrance? 

Lecture 5: Sustainable Development:  Myth or Reality? 

Lecture 6: Intelligence at a Premium: Smart & Intelligent Buildings. 

Lecture 7: Modelling for Winning:  Environmental Computer Modelling. 

Lecture 8: Modelling for Action:  Dynamic Output of Modelling. 

 

The above lectures will assist students to: 

a. Gain an understanding of the concept and techniques required to positively influence the form 

and the energy foot-print of buildings. Be aware of the effect of climatic conditions, building 

orientation, and façade performance on building design. Understand the key drivers 

influencing the human comfort within a variety of building types and how. 

b. Develop an understanding of Sustainability and the potential for exploiting renewable energy 

sources and the need to adopt a holistic design approach that includes pushing the design 



boundaries to conceive imaginative buildings that are energy-frugal, meet the occupants’ 

needs. Identify cases and factual data where this approach has been successfully applied to 

buildings.  

c. Gain an understanding of analytical tools used to evaluate building performance, including 

advanced computer modelling, such as Computational Fluid Dynamics (CFD). Identify the 

resultant profiles of temperatures and air velocities in internal spaces, against key factors 

influencing the human comfort within a variety of building types, in different locations. 

 

Mohsen Zikri BSc(Eng), DMS, CEng 

Mohsen Zikri is a Director of Ove Arup & Partners and a Chartered Building Services Engineer, 

specialising in the environmental design of buildings.  He has worked closely with leading architects 

on notable buildings in the UK and worldwide. His key projects include U2 Dublin Landmark Tower, 

Greenwich Zero-carbon scheme (Make Architects), Albion Riverside (Fosters), Tate Modern (Herzog 

& De Meuron), Kunstal Rotterdam & Congrexpo Lille (Koolhaas), Berlin Velodrome & Pool 

complex (Perrault) and Temasek University Singapore (Stirling). He lead teams of structural and 

building services engineers, supported by in-house specialists. He has a particular interest in the 

environmental and low energy design of buildings.  Many of his projects feature innovative solutions 

in energy conservation, sustainability, room air movement and daylighting. He has a particular 

interest in sustainability in Tall Buildings and has lectured on that subject. He was responsible for 

Arup’s in-house M&E Concept & Application Design Guides. 

 

 

Books:- 

Environmental Science in Buildings (5
th
 Edition) by Randall Mc Mullan 

Towards a Green Architecture - Robert & Brenda Vale, 1990 

Articles by 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 

Richard Rogers: Cities for a Small Planet – 1997 

Le Corbusier: Ideas and Forms – Rizzoli International Publications 1986 

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 

The Green Building Bible 3
rd

 Edition Volume 1 (Publisher: Green Building Press) 2006 

The Green Building Bible 3
rd

 Edition Volume 2 (Publisher: Green Building Press) 2006 

 

 

Journals:- 

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         

BedZed (Beddington Zero Carbon) articles – Bill Dunster and Arup 

 

Also relevant articles in specialised journals:  

 

(Note: Sustainability issues also covered in Journals below) 

  

 Bsj (Building Services Journal) by Chartered Institute of Building Services (CIBSE) 

 ASHRAE Journal by American Society of Heating Refrigeration & Air Conditioning 

 

Design Manuals:- 

 

 Chartered Institute of Building Services (CIBSE) – Design Guides series. 

American Society of Heating Refrigeration & Air Conditioning Engineers (ASHRAE) -  Design 

Handbooks series. 

 



TECHNICAL STUDIES 5
TH

 YEAR  

JAVIER CASTANON WITH MARTIN HAGEMANN, JOHN NOEL, 

KENNETH FRASER, PAUL LOH, AND GILES BRUCE 
 

Course timetable: Autumn, Winter and Summer Terms 

 

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 a panel of TS and Unit 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:  

Technical Studies staff visits each Unit in their Unit space, with the tutors present. This 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. 

Students may book individual tutorials as often as they wish, at times to suit their schedule, with 

whoever they chose from:  

Javier Castanon, Martin Hagemann, John Noel Martin, Kenneth Fraser, Paul Loh and Giles Bruce. 

Tutorial times are booked with Belinda Flaherty 

 

Interim Juries, Final Submission, High Pass and Referral Panels: 

Interim Juries  
During the Autumn Term all 5

th
 Year students will prepare their individual TS5 Proposal with the 

assistance of the TS5 staff by means of individual or group tutorials. The TS5 Proposal is to be 

submitted at the TS5 Submission Proposal Reviews, which will take place during Week 1 of the 

Winter Term (Monday 10
th
 January to Friday 14

th
 January 2011). These Reviews will be timetabled 

by Belinda Flaherty and will be attended by all 5
th
 Year students. The TS5 theses are developed 

through the Winter Term, with the assistance the TS5 Staff. The TS5 Interim Juries will take place in 

Week 8 of the Winter Term (Monday 28
th
 February – 4

th
 March). The Interim Juries are held with the 

Unit Masters and TS staff. This is a table presentation, all students in the room together, who present 

one after the other. Work is discussed, with verbal advice given, as agreed together with the TS and 

Unit staff. Written assessment follows. 

Final Submission  
The TS5 Final Submission, which will be timetabled by Unit hand-in) will take place in Week 9 of the 

Winter Term (Monday 14
th
 March to Friday 18

th
 March). The Final Submission has a different format. 

Students will submit their documents and models at the scheduled time. Unit staff and TS staff agree 

the final assessment. Students will be given written assessments. 

High Pass 
The students who have achieved a 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 and 

Unit Staff) in Week 1 of the Spring Term: Friday 29
th

 April. 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, and will be given a written assessment. 

Referrals  



Students who Fail the Final Submission will have their work reviewed again by a Referral Panel (TS 

and Unit Staff) during Week 2 of the Spring Term: Tuesday 3
rd

 May. Students may submit 

additional and revised design work in their document, as well as models. Students will not be present, 

and will be given a written assessment.  

 

Summary of Dates: 

TS 3/TS5 Interim Juries: Week 8 of the Winter Term (Monday 28
th

 February – Friday 4
th

 

March). 

TS3/TS5 Final Submission: Week 10 of the Winter Term (Monday 14
th

 March- Friday 18
th

 

March). 

TS3/TS5 High Pass Presentation Week 1 of the Spring Term: Friday 29
th

 April 

Referral Panel Week 2 of the Spring Term: Tuesday 3
rd

 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. 

 

ARB/RIBA Criteria for Part I and for Part 2 in relation to TS:  

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. 

 


