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Introduction
Why we make models
The representation of creative ideas is of primary importance 
within any design-based discipline, and is particularly relevant 
in architecture where we often do not get to see the finished 
results, i.e. the building, until the very end of the design 
process. Initial concepts are developed through a process that 
enables the designer to investigate, revise and further refine 
ideas in increasing detail until such a point that the project’s 
design is sufficiently consolidated to be constructed. Models 
can be extraordinarily versatile objects within this process, 
enabling designers to express thoughts creatively. Architects 
make models as a means of exploring and presenting the 
conception and development of ideas in three dimensions. 
One of the significant advantages of physical models is their 
immediacy, as they can communicate ideas about material, 
shape, size and colour in a highly accessible manner. The 
size of a model is often partially determined by the scale 

required at various stages of the design process, since models 
can illustrate a design project in relation to a city context, 
a landscape, as a remodelling or addition to an existing 
building, or can even be constructed as full-size versions, 
typically referred to as ‘prototypes’.

Throughout history, different types of models have 
been used extensively to explain deficiencies in knowledge. 
This is because models can be very provocative and evoke 
easy understanding as a method of communication. Our 
perception provides instant access to any part of a model, 
and to detailed as well as overall views. Familiar features 
can be quickly recognized, and this provides several ways 
for designers to draw attention to specific parts of a model. 
A significant advantage of using models is that they are 
a potentially rich source of information – providing three 
dimensions within which to present information, and the 

Members of the Office for Metropolitan 
Architecture (OMA), with a design development 
model for the Universal Headquarters,  
Los Angeles.
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opportunity to use a host of properties borrowed from the 
‘real’ world, for example: size, shape, colour and texture. 
Therefore, since the ‘language’ of the model is so dense 
the ‘encoding’ of each piece of information can be more 
compact, with a resulting decrease in the decoding time in 
our understanding of it. 

In order to understand architecture, it is critical to 
engage in a direct experience of space. As Tom Porter 
explains in The Architect’s Eye, this is ‘because architecture 
is concerned with the physical articulation of space; the 
amount and shape of the void contained and generated 
by buildings being as material a part of its existence as the 
substance of its fabric’.1 The organization and representation 
of space is not the sole domain of architecture – other 
visually orientated disciplines such as painting and sculpture 
are equally engaged with these tasks, but on different terms. 
The principal difference between these disciplines lies in a 
concern with the function of the final ‘product’. In the case 
of painting or sculpture, such purposes are typically visual 
alone. By contrast, the creative process in architectural 
design often results in a building that has a responsibility 
to address additional concerns such as inhabitation, 
climatic considerations and maintenance. The considerable 
amounts of expense, resources and time invested in building 
architecture at its full-size scale demands that we need to be 
able to repeatedly describe, explore, predict and evaluate 
different properties of the design at various stages prior 
to construction. This raises an important issue concerning 

modelmaking since, as with other modes of representation 
in architecture, it is not a ‘neutral’ means for the conveyance 
of ideas but is in fact the medium and mechanism through 
which concepts and designs are developed. This point 
is reinforced by Stan Allen writing about architectural 
drawing, as he suggests it is ‘in some basic way impure, and 
unclassifiable. Its link to the reality it designates is complex 
and changeable. Like traditional painting and sculpture, it 
carries a mimetic trace, a representational shadow, which 
is transposed (spatially, across scale), into the built artefact. 
Drawings are, to some degree, scaled-down pictures of 
buildings. But to think of drawings as pictures cannot 
account either for the instrumentality of architectural 
representation nor for its capacity to render abstract ideas 
concrete.’2 Considered in this manner, the discrimination 
on behalf of the modelmaker to decide which information 
to include, and therefore which to deliberately omit, to best 
represent design ideas becomes crucial.

As practitioners, architects are expected to have a 
highly evolved set of design skills, a core element of which 
is their ability to communicate their ideas using a variety of 
media. For the student learning architecture, the problem of 
communicating effectively so that the tutor may understand 
his or her design is central to the nature of design education; 
spatial ideas can become so elaborate that they have to 
be represented in some tangible form so that they can be 
described, explored and evaluated. This situation becomes 
complicated since ‘crosstalk occurs between different 

Left
The team at the in-house 
modelmaking facility at  
Rogers Stirk Harbour + Partners 
works on a 1:200 model of The 
Leadenhall Building, London.

Right
Antoine Predock working on 
a clay model for Ohio State 
University’s Recreation and 
Physical Activity Center, en route 
to a project presentation, 2001. 
On his website, Predock refers to 
the importance his clay models 
have within his design process: 
‘compared to a drawing on paper, 
the models are very real; they are 
the building’.
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methods of communication so that they form a coherent 
presentation’ but they may also contradict one another.3 
However, this delivery of ideas is not simply for the benefit of 
a tutor or review audience. The modelling of an architectural 
design has important advantages for a student during 
the design process as he attempts to express his ideas 
and translate them, allowing the designer to develop the 
initial concept. However, it is important to emphasize the 
performative nature of models at this point since they, as 
with other media and types of representation, are highly 
generative in terms of designing and are not simply used 
to transpose ideas. This establishes a continuous dialogue 
between design ideas and the method of representation, 
which flows until the process reaches a point of consolidation. 
This latter point is important and something we shall return 
to again and again throughout the course of this book. 

Fundamentally, the physical architectural model allows 
us to perceive the three-dimensional experience rather than 
having to try to imagine it. This not only enables a more 
effective method of communication to the receiver – such 
as the tutor, the client or the public – but also allows the 
transmitter – such as a student or architect – to develop and 
further revise the design. As Rolf Janke writes in the classic 
Architectural Models, ‘the significance of a model lies not only 
in enabling [the architect] to depict in plastic terms the end-
product of his deliberations, but in giving him the means – 
during the design process – of actually seeing and therefore 
controlling spatial problems’4; while Criss Mills asserts that 
‘models are capable of generating information in an amount 

of time comparable to that needed for drawing, and they 
offer one of the strongest exploration methods available’.5 

At this stage it is worth expanding further upon 
the use of a model by a student of architecture, since it 
is a common assumption that an architect has sufficient 
experience and skills to employ a variety of design processes 
and methods of communication as required by the task 
in hand. When developing design ideas as a response to 
studio-project briefs, the employment of various methods 
of communication is a prerequisite for the thinking process 
necessary for a student to deal with the complexity of 
architectural design. Unlike the final presentation type 
frequently found in architectural practice and exhibited 
to the public, in educational environments models and 
drawings are not seen as end products in order to ‘sell’ the 
solution, but as vehicles for thought or tools with which 
ideas can be developed and expressed. More specifically, the 
use of different communication methods encourages greater 
exploration of a student’s ideas. This is because different 
visualization methods and techniques provoke different 
thought processes, and inspire greater insight during the 
design process. Every model has a specific purpose and user, 
as it is not possible to embody all potential design ideas 
within a single one. In the first instance it may function 
purely as a design tool, allowing the designer to explore a 
particular idea or analyze successive developments. Secondly, 
it may be used to present or demonstrate design ideas to 
an audience – allowing others to share the designer’s vision. 
Whilst it is tempting to rigidly classify different types of 

1:20 model of a temporary pavilion by 6a architects 
in the process of being made. The intricate pattern 
directly replicates that of the final intervention and 
uses the same process of manufacture, albeit on a 
smaller scale.

A variety of explorative models by Grafton 
Architects for their Università Luigi Bocconi 
scheme in Milan. Note the range of materials 
used and their resultant differing effects on the 
spaces within the models.
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model, and indeed this book will look at the full spectrum 
available, it is apparent that most models are dynamic in 
nature and have at least a dual function depending on 
who is using them and why and when they are employed 
throughout the design process. Marcial Echenique first 
described the difficulty of architectural model classification in 
his essay of 1970, ‘Models: a discussion’, wherein he defined 
a model as ‘a representation of reality, where representation 
is the expression of certain relevant characteristics of he 
observed reality, and where the reality consists of the objects 
or systems that exist, have existed, or may exist.’6 This short 
introduction seeks to demonstrate the significance of models 
not only as aids in the decision-making process, but also as 
a means of generating, searching and investigating creative 
impulses. Before moving onto the main part of the book 
there follows a brief overview of the role of the model in 
history, an explanation of the format of the book, and some 
basic information on the type of equipment necessary to 
begin making models.

Below left and right 
Presentation model for UNStudio’s design for 
the Columbia Business School, New York, under 
construction (left) and the finished result (right).

Bottom left
A modelmaker at Alsop Architects in the process 
of assembling a presentation model for the CPlex 
project, West Bromwich (the completed building 
is known as The Public).
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Above
A quickly produced design-development model 
made by UNStudio during their process of 
composing the geometry for the Mercedes-Benz 
Museum in Stuttgart. Models such as these 
provide architects with flexible tools, through 
which they can explore ideas in a fast and 
effective manner.

Below
The number of models made to investigate 
design ideas obviously varies from project to 
project, but a series of models that clearly 
communicate the process through which a 
concept has evolved are not uncommon, as 
shown here.
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Right
Series of design-
development models 
for Coop Himmelb(l)
au’s SEG Apartment 
Tower, Vienna, 
illustrating the 
increasing articulation 
of the tower’s form 
in order to maximize 
its passive-energy 
performance.
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Left
Explorative model for Daniel 
Libeskind’s design for the Jewish 
Museum, Berlin. This model was 
made to examine the relationships 
between the voids of the building 
and its powerful generative 
geometry.

Below and right
The effect of lighting upon a model 
and how it communicates its ideas 
is beautifully illustrated by this 
design for a new urban vision, FREE 
city, by the practice FR-EE (Fernando 
Romero), which uses different 
colours to indicate the various 
zones and networks. The master 
plan synthesizes three existing 
urban typologies: the radial city, 
the hexagonal connection and the 
urban grid. The scheme organizes 
the city in a radial manner, creating 
a hierarchical zoning strategy and 
allows for continuous growth in 
all directions. A rectangular grid 
is superimposed in each sector 
and hexagonal rings optimize the 
proximity between the various axes.



Above
Sectional model for CPlex project by Alsop Architects, 
investigating internal characteristics of the design.

Left
Competition model for the Fourth Grace, Liverpool, by 
Rogers Stirk Harbour + Partners, 1:500, illustrating the urban 
scale of the scheme.

Right
Coop Himmelb(l)au’s presentation 
model for Museum of Knowledge, 
Lyon, France, 2010-14. Note the 
careful use of lighting within the 
model to enhance the effect of the 
project’s sculptural forms and their 
interplay with space.
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Above
Series of design development models for the Burj Al Maydan Tower, Dubai 
by Morphosis which sought to integrate an iconic design with public 
space. The top two images show a card model used to refine the initial 
form. The bottom left image illustrates various iterations of the design 
as 3D powder prints, some with acrylic blocks for contrast. The final 
image demonstrates the evolved design placed into a massing model of 
the context. All these are tools for the design team to think about the 
building’s geometry and form.

Right
The presentation model of the 
Absolute Towers, Mississauga, 
Canada, designed by MAD 
Architects. Standing at 170m 
(558 ft) and 150m (492 ft) tall 
respectively, the towers consist 
of oval-shaped floors but with 
each storey incrementally rotated 
to give both buildings a curved 
and twisted outline and aims to 
provide each residential unit with 
360 degree views. The design also 
features a continuous balcony 
that wraps around the whole 
building, eliminating the vertical 
barriers traditionally used in high-
rise architecture. Far right: the 
completed building.

Above
The larger final model of the proposed scheme 
enables more detailed elements such as the 
translucent façade and intricate structural lattice 
of the curved wall to be appreciated.
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A brief history
The first recorded use of architectural models dates back to 
the fifth century BC, when Herodotus, in Book V, Terpsichore, 
makes reference to a model of a temple. Whilst it may be 
inspiring to believe that scale models were used in the design 
of buildings from ancient civilizations, this appears highly 
unlikely. This is because the inaccuracies in translating scales 
at this time would have resulted in significant errors, but also 
because designs in antiquity were in fact developed with 
respect to cosmic measurements and proportions. Despite 
this, however, the production of repetitive architectural 
elements in large quantities was common, and the use of a 
full-size physical prototype as a three-dimensional template 
for the accurate replication of components such as column 
capitals was typical. 

Architectural design continued in a similar manner 
through to the Middle Ages. Medieval architects travelled 
frequently to study and record vital proportions of Classical 
examples that would then be adapted in relation to a 
client’s desires. Although models were not prevalent at this 
time, they would occasionally be constructed to scale from 

wood in order to enable detailed description to the client as 
well as to estimate materials and the cost of construction. 
This was largely because two-dimensional techniques 
of representation were comparatively under-developed. 
Therefore, despite the very early recording of an architectural 
model, there is no substantial evidence to suggest that such 
models were used again until this point: ‘only since the 
fourteenth century has this form of representation become 
relevant to the practice of building; we know that a model of 
the Cathedral of Florence was made towards the end of the 
fourteenth century.’7 

There appears to be an explanation for this emergence  
of the scale model as a method of design and communication. 
Unlike his predecessor and Gothic counterparts, the 
Renaissance architect had no equivalent frame of reference 
as he derived his style from fragments of Graeco-Roman 
architecture. The only method of checking the feasibility of 
these new architectural concepts was to build exploratory 
models. These models were even, when necessary, made 
using the actual materials proposed for the building itself. 

14  Introduction



Opposite, left
Domenico Cresti di Passignano’s 
painting Michelangelo Shows Pope 
Paul IV the Model of the Dome of St 
Peter’s, 1620.

Opposite, right
Wooden model from around 1717 
of the Church of Saint Mary-le-
Strand, London, designed by 
James Gibbs. This type of model 
is typical of those made in the 
period between the sixteenth and 
nineteenth centuries.

Right
Sir Christopher Wren, model for 
dome of Royal Naval Hospital, 
Greenwich, London. This model, 
from circa 1699, is one of the 
earliest examples of a sectional 
study in British architecture.

Therefore, from the early Renaissance on, an increasing 
number of architectural scale models exist, illustrating not 
only buildings but also urban districts and fortifications. Well-
documented architectural models included those of the church 
of St Maclou in Rouen from the fifteenth century, the church 
of ‘Schöne Maria’ in Regensburg of 1520 and the pilgrimage 
church of Vierzehnheiligen by Balthasar Neumann, circa 1744. 
Such scale models were large prefabrications constructed in 
wood, plaster and clay. In contrast to the primitive structural 
models of the Middle Ages, these new models were expensive 
and extravagant – frequently including pull-away sections and 
detachable roofs and floors, both to allow internal viewing and 
to aid the development of the design. 

During this period, the proliferation and status of the 
architectural scale model grew significantly. It not only 
complemented drawings, but also frequently became the 
primary method for the communication of design ideas in 
architecture. In particular, specialized models were made as 
part of the design process for major building commissions. 
Two such important examples were the domes of the 
Florence Cathedral by Filippo Brunelleschi and St Peter’s in 
Rome by Michelangelo. Brunelleschi primarily designed in 

three dimensions and used models extensively – whether 
as elaborate 1⁄12-scale wooden constructions for the benefit 
of the client, or quickly carved in wax or even turnips to 
explain structural ideas to the builders. Domenico Cresti 
di Passignano’s Michelangelo Shows Pope Paul IV the Model 
of the Dome of St Peter’s, 1620, perhaps best illustrates the 
importance of the model within this period. This painting 
depicts the architect using a large wooden model of St Peter’s 
Basilica to explain and sell his ideas to his papal client. The 
significance of the model as a method of communication is 
evident in the way the model is represented in the painting. 
The high quality of workmanship apparent shows how the 
proposed building could exist at full size. The model is the 
focal point of a conversation between the architect and the 
client, who will evaluate the design from it. This painting 
also signals a change in the function of the model during this 
period, from a vehicle for exploration to a descriptive tool 
used to explain a design. 

Inspired by Antonio da Sangallo’s huge wooden model 	
of St Peter’s in Rome – started in 1539 and, at 1⁄24 of the full 
size, taking several years to construct – Sir Christopher Wren 
commissioned the Great Model for his design for St Paul’s in 
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London. Built between 1673 and 1674 by a team of 
craftsmen, the Great Model was accurately made at a scale of 
1 inch to 18 inches, enabling the client and prospective 
builders to walk inside the model’s 18-foot-high interior. 
However, it is evident that Wren considered the model to be 
for the benefit of the client and builders rather than for his 
own design-development purposes as he wrote: ‘a good and 
careful large model [should be constructed for] the 
encouragement and satisfaction of the benefactors who 
comprehend not designs and drafts on paper.’8

Prior to the eighteenth century, architectural models 
were primarily produced as either descriptive or evaluative 
devices, or occasionally as full-scale prefabrications used 
to predict structural behaviour. However, during the mid-
eighteenth century, and coincident with the newly founded 
technical colleges, the use of physical models for teaching 
purposes became more widespread. Such models represented 
the more complex structural and constructional conditions 
that this period ushered in, and they were used in the 
education of technical students and building tradesmen. 
Parallel to this development, architectural and scientific 
models quickly populated the displays of museums and 
collections in different countries around the world. This 
dissemination also began to have considerable impact on a 
wider culture as Nick Hopwood and Soraya de Chadarevian 
have explained, ‘models were demonstrated in popular 
lectures and above all at the international age shows of the 

capital and empire that followed the Great Exhibition of 1851. 
Many of the exhibits representing manufactures, the sciences, 
and the arts were models, which here came together most 
prominently as a class.’9 A major resurgence in the use of the 
model as a design tool in architecture can also be traced to 
the start of the twentieth century – for example in the work of 
Walter Gropius, who, in founding the Bauhaus in 1919, was 
keen to resist the prevailing preoccupation with paper designs 
in favour of physical models to explore and test ideas quickly, 
an impetus reflected in the extensive use of models in the De 
Stijl period and elsewhere.

From this point on, the scale model was re-established as 
a vital design tool for architecture. The design-development 
model was to have an important role in the conception 
and refinement of countless built and unbuilt projects of 
the Modernist era. For example, there was Gerrit Rietveld’s 
attempt to give architectural form to the ideas about space 
that he had previously explored in his furniture designs. From 
the sequences of models for his design of the Schröder House, 
it is clear that Rietveld’s starting point was a block form, whose 
coloured surfaces combined with receding and projecting 
parts to break up the massiveness of its volume. A similar 
intent is discernible in Vladimir Tatlin’s search for a monument 
to represent a new social order in Soviet Russia, described 
in the great model of his leaning, twin helicoidal tower, the 
Monument to the Third International. The actual building 
of the model took just less than eight months and was 
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Opposite left
Delmaet and Durandelle’s plaster 
model from 1864 of the capital for 
the columns on the façade of the 
Opéra Garnier, Paris, designed  
by Charles Garnier.

Opposite right
Vladimir Tatlin’s assistants building 
the first model of his Monument 
to the Third International from 
wood connected by metal plates, 
1920. This was one of several 
models made for this project 
that tested various iterations of 
the design. A simplified version 
was paraded through the streets 
of St Petersburg (then known as 
Leningrad) in 1926.

undertaken without preliminary sketches, enabling Tatlin to 
explore design possibilities as the model was constructed. The 
progression of architecture throughout the twentieth century 
bore witness to the increasingly common use of models as 
explorative tools in an architect’s design process.

Right
Sir Edwin Lutyens’ proposed 
design for the Metropolitan 
Cathedral of Christ the King, 
Liverpool, 1929–58. The model 
was constructed from yellow  
pine and cork, and made by  
John B. Thorp in 1933.

Below
Model for the Concrete City of  
the Future, designed by F. R. S. 
Yorke and Marcel Breuer, 1936.
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It was this direct handling of materials and space through the 
use of models that heralded the key early twentieth-century 
architects as creative designers who visualized and articulated 
their concepts in a provocative and unconventional manner. 
A study of their formative experience and design processes 
reveals an explorative nature, which, being founded upon 
an understanding of spatial possibilities, transcends a 
singular reliance upon drawing. In fact, as the twentieth 
century progressed, physical models sometimes became the 
fundamental means and resonating echo of radical ideas and 
projects. As Holtrop et al. have observed, ‘the revolutionary 
1960s will always be associated with the models and images 
of Constant’s utopian New Babylon or Frederick Kiesler’s 
Endless House.’10 Whilst the architectural model continued 
to offer a dynamic tool for design conception, development 
and communication, during the 1970s it also began to 
be perceived as having value as an art object in its own 
right. Beyond this point in history, the physical model was 

established as a powerful method of communication in the 
description, exploration and evaluation of architecture. The 
model has been an important method of communication in 
the understanding of architecture for over five hundred years. 
Whilst the increase and developments of new technology have 
enabled Computer-Aided Design (CAD) to become a powerful 
design tool in architecture, the use of physical models 
remains a key aspect of education within the discipline and 
for many practices around the world. This position is further 
supported and explained by Juhani Pallasmaa in his book The 
Thinking Hand, ‘Even in the age of computer-aided design 
and virtual modelling, physical models are incomparable 
aids in the process of the architect and the designer. The 
three-dimensional material model speaks to the hand and 
the body as powerfully as to the eye, and the very process of 
constructing a model simulates the process of construction.’ 
11 Therefore, let us turn our attention to modelmaking in the 
twenty-first century.

Left
Sir Denys Lasdun and Philip Wood looking 
at the model of the library extension for the 
School of Oriental and African Studies, London, 
1972.

Right
Wooden concept model showing the 
geometrical solution for the pre-cast concrete 
shells, Sydney Opera House, Sydney. 
Designed by Jørn Utzon, this landmark project 
initiated an era of complex geometry in 
modern architecture.
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Top
1:20 model of the design for the new additions 
to the Reichstag, Berlin, by Foster + Partners. 
Made by Atelier 36, using MDF (medium-
density fibreboard), acrylics, steel and brass, this 
model of the plenary chamber, dome and light 
cone was hoisted onto the roof of the Reichstag 
to test the lighting in 1996.

Below left
The widespread adoption of digital fabrication 
technologies in architecture schools and 
practices has contributed to a major resurgence 
in the production of models such as this 3D 
powder print of a sculptural staircase as part of 
UNStudio’s design for Le Toison d’Or, Brussels.

Below right
This beautiful concept model by Ken Grix, 
Feilden Clegg Bradley, skillfully combines 
concrete, acrylic and dichroic film to illustrate 
the proposed extension to the Festival Wing of 
the Southbank Centre, London. The model won 
the Grand Award for Architecture at the Royal 
Academy Summer Exhibition in 2013.
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Modelmaking now
Why use physical models to describe and explore the 
qualities of architecture? This question seems even more 
pertinent given the significant rise of computers engaged in 
the architectural design process. The most obvious answer 
lies, of course, in the actual tangibility of such models that, 
unlike their cropped and flat counterparts, offer substance 
and completeness. Physical models enable designs to be 
explored and communicated in both a more experimental 
and more rigorous manner than other media, as various 
components of the project may not appear to make much 
sense until visualized in three dimensions. Akiko Busch 
suggests that part of our attraction to models lies in the fact 
that ‘the world in miniature grants us a sense of authority; 
it is more easily manoeuvred and manipulated, more easily 
observed and understood. Moreover, when we fabricate, 
touch, or simply observe the miniature, we have entered a 
private affair; the sense of closeness, of intimacy is implicit.’12

The integration of digital technology with traditional 
modelmaking techniques has resulted in important and 
exciting shifts in the manner in which we engage with 
the design process of architecture. The proliferation of 
computers and advanced modelling software has enabled 
architects and students alike to conceive designs that 
would be very difficult to develop using more traditional 
methods – yet despite this, the physical model appears to 
be experiencing something of a renaissance. This return 
to ‘analogue’ models seems to confirm that, as Peter Cook 
suggests, ‘as we become cleverer at predicting colour, 
weight, performance or materiality, we are often in danger 
of slithering past the question of just what the composition 
of space may be … [since] … the tactile and visual nature 
of stuff may get you further into the understanding 
and composition of architecture’13 Furthermore, the 
application of CAD technologies as part of the production 
of physical models is increasingly widespread through 
processes such as laser cutting, CNC (Computer Numerical 
Control) milling and rapid prototyping. The translation of 
computer-generated data to physical artefact is reversed 
with equipment such as a digitizer, which is used to trace 
contours of physical objects directly into the computer. 

Computational modelmaking offers a different set 
of techniques and tools for the designer compared to 
traditional methods, thereby increasing the development 
of design innovation and the production of architectural 
knowledge. The tactile qualities of constructing and handling 
a physical model afford the maker contact with the real 
world and so any overlap between different techniques 
and media, both digital and physical, can only enrich the 
discourse within the discipline even further. Indeed, as 
Karen Moon writes, ‘Even as architecture moves beyond 
the realm of the material, the physical model – contrary to 

expectation – may not lose its purpose. Models produced 
at the push of a button cannot offer the individuality and 
range of expression requisite for the task, nor can the 
imagination of architects be satisfied in this manner.’14 The 
potential for computer technologies to run parallel to, or 
combine with, hand techniques as part of the design process 
is an exciting evolution that suggests the days of physical 
models are far from over. From the current situation, the 
future of architectural design looks set not only to retain 
physical models as essential tools, which enable design 
development and communication at the very core of its 
practice and education, but also to increase their production 
as the connection between design data and construction 
information becomes ever closer through digital fabrication 
techniques.

Top
CAD model of a design proposal 
in context.

Above
This physical model was made 
using CAD/CAM processes.
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About this book
Already, we have touched upon a number of different 
ways in which models are used in architecture. Models are 
important objects for the communication of architectural 
designs, but perhaps of more significance is their application 
as adaptable tools as part of the design process of 
architecture. In this sense physical models are dynamic, 
as their role can change depending on the stage of the 
design process, who is using them and why. This approach 
will be reiterated throughout across the various sections of 
this book, as it is essential to developing a coherent and 
deep understanding of such design tools. The purpose 
of this book is to provide an essential basis for readers of 
all levels, from students to professionals and any other 
aspiring modelmakers. The content of the book aims to 
give interesting and provocative examples and practical 
explanations for those approaching the subject for the very 
first time, whilst offering an important source of information 
for those with more experience to return to again and again. 

In format, the book will introduce key principles and 
techniques, with useful step-by-step examples, case studies 
and handy tips in each section. The making of physical 
architectural models has become both a profession in its 
own right and an independent art form replete with its own 
materials, tools and methods. Architecture students are 
typically required to learn and develop the techniques and 
principles of modelmaking on their own, and therefore this 
book presents background knowledge alongside different 
types of models and their appropriate application during the 
design process. Furthermore, the book will introduce a variety 
of materials and discuss their properties in addition to advice 
on the tools and machines with which to work with them. 
It is therefore intended that whilst this book may not be an 
exhaustive account of every potential variation of model, it 
is expansive and comprehensive enough to enable readers 
to benefit from the diverse opportunities of modelling and 
to transform their design ideas creatively and instinctively. 
Indeed, part of the book’s intention is for it to also provide a 
resourceful springboard for inspiration through a wide range 
of exemplars.

This book therefore is divided into three main parts 
concerning various media, types and application of models. 
In the first section we will introduce a variety of physical 
modelmaking materials and media, and discuss their 
properties in addition to advice on the tools and machines 
with which to work with them. We will also introduce the 
workshop environment, where many models are conceived 
and developed, as well as discuss the various methods for 
finishing models once they are constructed. The second part 
explains the different types of models that designers make as 
they develop and communicate their ideas during the design 
process. The third part of the book examines the ways in 

which models are used or applied by architects and students. 
This is a key aspect of this publication since although each 
section may be referred to in isolation, the accumulation 
of knowledge regarding models throughout the book is 
reflected in its structure. By first describing what models 
may be made from, then elaborating on why different types 
of models are produced, the final part of the book explains 
how models are used and by whom to broaden and deepen 
the reader’s understanding of their role in the discipline. To 
best illustrate these themes, each part of the book contains 
an extensive range of examples from leading practitioners, 
both established and cutting-edge, alongside innovative work 
carried out by students of architecture and urban design. In 
summary, it is intended that, by reading and subsequently 
referring to these three sections, the reader will develop a 
clear understanding of the wide spectrum of possibilities 
in physical architectural modelmaking to inform their own 
practice and knowledge. Whilst no contemporary book 
on modelmaking would be complete without explaining 
the role of various handheld tools, machines and CAD/
CAM processes, it should be noted that the latter of these is 
included within the wider context of assisting the process of 
making models rather than for their conception. For readers 
who wish to engage with a more holistic understanding 
of digital design and fabrication techniques, I kindly 
direct them to my companion title, Digital Fabrication in 
Architecture (2012) which covers such subjects much more 
comprehensively than is possible here. 
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There is a set of basic tools that a modelmaker needs in 
order to make models out of commonly used materials 
including paper, cardboard, and wood. Clearly, the 
more elaborate the model under construction, the 
greater the need for additional tools with which to 
work the materials. Therefore, it is worth mentioning at 
this stage some both primary and secondary pieces of 
kit that will aid modelmaking on a regular basis (left to 
right in the picture): 

1. A cutting mat (image background) – provides a 
surface on which to cut materials. This is usually made 
of rubber as it reduces the chances of slipping when 
using knives on it, but a piece of hardboard or other 
similar material can be used as a suitable alternative. 
Rubber cutting mats have several advantages. They 
typically have a grid printed onto them that provides a 
guide for lines to be cut quickly, they accept cuts easily 
yet are very hardwearing, and they also protect the 
surface upon which the model is being made.

2. A metal ruler – is essential as it not only guides 
the knife in a straight line when cutting but will also 
prevent the knife from slicing into the rule – or the 
modeller’s fingers! By contrast, a plastic ruler will not 

Getting started

provide this safety and in no circumstances should a 
scale ruler be used to cut against, because the knife will 
damage its edge.

3. Caliper – is a useful device to measure the distance 
between two opposite sides of an object. The tips 
of the caliper are adjusted to fit across the points to 
be measured, the caliper is then removed and the 
distance between the tips measured against a ruler. In 
the context of modelmaking this is especially helpful 
in situations where measurement using a ruler would 
be difficult such as spherical and other non-linear 
components.

4. Tape measure – is a flexible type of ruler, typically 
with either a metal, plastic or cloth strip with linear-
measurement markings. Its lack of rigidity enables 
curved components and model bases to be easily 
measured and provides a convenient way of measuring 
a large variety of lengths quickly and effectively.

5. Protractor – is a tool for accurate measurement 
of angles and when combined with a rotating lever 
as shown here can be a valuable tool for setting up 
templates for angled model components. They are 
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usually made of stainless steel for use in a workshop 
environment. The lever pivots to enable any angle to 
be accommodated and can be locked in position for 
precision.

6. Set square – is a tool which enables the modelmaker 
to ensure rectilinear components are accurate and for 
marks to be set out prior to cutting. In contrast to the 
plastic triangular versions used for drawing, this type is 
often made from metal or wood and is in an ‘L’ shape. 
Set squares are also very helpful when building models 
as they enable components to be set perpendicular to 
each other prior to bonding.

7. Pencil – is an essential part of any modelmaker’s 
toolkit. It should be relatively soft but sharp as this 
allows for accurate marking out of components but also 
for the pencil lines to be erased afterwards if required.

8. Scalpel – is perhaps the most frequently used type of 
knife as it is very sharp and can be employed to make 
fine cuts and small apertures such as windows. As a 
result it needs to be used with great care since if too 
much pressure is applied the blade with snap. Careful 
storage is essential if kept with pens and pencils so a 
protective cap as shown here is useful and a packet of 
spare blades should be at hand since scalpel blades get 
blunt quite quickly. Different blade types are available 
for different tasks ranging from very fine points to 
curved blades depending on the intended application.
 
9. Craft knife – also known as a utility knife, this is 
a more robust version of a scalpel and be used to 
cut a variety of materials in their original form. Its 
advantages are that it is simple and inexpensive, and 
that many different versions are available for different 
cutting tasks. Knives are important for cutting materials 
accurately and should always be sharp to ensure a clean 
cut. Care should be taken when cutting materials, as 
rough edges will be obvious when pieces are joined 
together. When selecting a knife, it is important to 
make sure that it fits comfortably in the hand and 
that the blade is rigidly attached so that it can be 
used effectively and safely. Please remember that any 
cutting with knives should be done carefully in a 
well-lit environment. 

	

10. Tweezers – a pair of these will increase the 
precision of the modelmaker and enable very small 
components to be easily manipulated. For models with 
parts that are only a few millimetres in size, this is an 
essential tool as handling with fingers may be very 
difficult. 

11. Pliers – are a tool used to hold model components 
firmly and can also be employed to bend and compress 
a wide range of materials. Pliers give the hand a 
mechanical advantage by enabling the force of grip 
to be amplified and concentrated on a specific part 
with precision. Pliers come in different types but ones 
such as the needle-nose pair illustrated are helpful 
when making a model with components too small or 
unwieldy to be manipulated with the fingers.

12. Scissors – have a fairly limited application when 
making models and are only really used with paper and 
thin card, but are quick and easy to use. For cutting 
materials of greater thickness and density, they are 
usually handled in a workshop environment using tools 
such as a bench saw, table saw or jigsaw. 
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13. Files – similar to sandpaper, these can be used with a 
range of materials to finish edges and corners. Different 
files are available for different materials, such as metal and 
wood. A file typically allows for more specific and intensive 
work to be carried out, whereas sandpaper provides a 
general finish. 

14. Plane – a hand plane is a tool for shaping wood and 
used to flatten, reduce the thickness of, and develop a 
smooth surface to a rough piece of timber. Hand planes 
generally have a cutting edge, often a sharpened metal 
plate, held within a firm casing so that when moved over 
a wood surface it takes up relatively uniform shavings. A 
cutter extends below the bottom surface, also known as 
the sole, of the plane slices off shavings of wood. A large, 
flat sole on a plane guides the cutter to ensure only the 
highest parts of an imperfect surface are removed. 

15. Hacksaw – is a fine-tooth saw with a blade held under 
tension in a frame. Hand-held hacksaws are typically used 
for cutting materials such as plastics or metal. The blade 
can be mounted with either the teeth facing toward or 
away from the handle, resulting in cutting action on either 
the push or pull stroke. On the push stroke, the arch will 
flex slightly, decreasing the tension on the blade, often 
resulting in an increased tendency of the blade to buckle 
and crack. Cutting on the pull stroke increases the blade 
tension and will result in greater control of the cut and 
longer blade life.

16. Coping saw – is a type of handsaw used to cut intricate 
shapes and interior cut-outs in model components. A 
coping saw consists of a thin, hardened steel blade, 

stretched between the ends of a square, c-shaped, springy-
iron frame to which a handle is attached. The blade is easily 
removed from the frame so that the blade can be passed 
through a drilled hole in the middle of a piece of wood. The 
frame is then re-attached to the blade and the cut starts 
from the middle of the piece. Long cuts perpendicular to 
the edge of the material are possible but the shallow depth 
of the frame limits how far from the edge it can cut. The 
coping saw blade is removable by partially unscrewing the 
handle. The blade is prevented from rotating by means of 
the short, steady bar provided where the blade is attached. 
Loosening the handle also allows the blade to be rotated 
relative to the frame as desired so that curves may be 
achieved. 

17. Backsaw – is any type of hand saw which has a 
stiffening rib on the edge opposite the cutting edge. This 
allows for better control and more precise cutting than 
with other types of saws. Backsaws, such as the tenon saw 
pictured, are normally used when working with wood. The 
stiffening rib, whilst offering greater precision, does limit 
the extent to which such saws can cut due to their depth. 

18. Claw hammer – is a tool primarily used for hitting 
nails into, or extracting nails from, another object. It is 
typically associated with woodworking in a workshop 
environment but is not limited to use with this material. 

19. Wooden mallet – is a type of hammer with a 
relatively large head. It is usually used to knock wooden 
components together, or to drive chisels or dowels since it 
will not deform the striking end of the metal tool.
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20. Clamp – is a fastening device used to hold or secure 
components tightly together to prevent movement or 
separation through the application of inward pressure. 
There are many different types and size of clamps available 
for a range of purposes. The most commonly used in 
workshops are (from left to right): 
a. Quick grip clamps – general purpose. Mechanism can 
be reversed to work in both compression and expansion. 
b. Spring clamps – used for smaller lightweight 
component assembly. 
c. Bessey kliklamps – high pressure clamps particularly 
useful for materials under tension and for heavy duty 
clamping.
d. Steel corner clamp – used for holding right angle 
joints in place
e. G-clamps – wide spread use in all assembly
f. Crab Clamp – wide jaw means pressure can be applied 
to the centre of an object. Available in different sizes. 
g. Stanley corner clamp – used for holding right angle 
joints in place, ideal for making frames.

All-purpose glue is usually a transparent, solvent-based 
adhesive and can be used with a wide range of materials 
including paper, cardboard, wood, plastics and metal. 
Carefully test a small area first as it may react with some 
materials – such as polystyrene, which it melts!

Polyvinyl acetate (PVA) glue is a white, general-purpose 
adhesive and will be appropriate for working with a 
variety of materials such as paper, cardboard and wood. 

It is more effective if applied to both the components 
to be connected, which are then pressed together. This 
type of glue only works with porous materials and is not 
appropriate for metals and plastics.

Adhesive sprays are aerosol glues that are useful for 
fixing lightweight card and paper. Their key benefit is that 
they allow components to be stuck together and then 
repositioned if required.

Specialist glues are available for particular materials, such 
as balsa, cement and plastic. Always follow the instructions 
carefully when using glues such as these, as they may 
need to be applied in a different manner to more general-
purpose adhesives.

Superglue is a transparent, very fast-drying adhesive, 
which should be used carefully as it is difficult to 
undo connections without causing damage to model 
components.

Masking tape is particularly useful for holding model 
components together whilst a glue bonds, as it will not 
leave any marks or residue on the materials. Double-
sided tape, meanwhile, can be used to attach elements 
together in a swift manner, but is generally suited 
to large surfaces rather than for connecting small 
components.
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Machines
These basic and affordable tools will serve the 
modelmaker time and time again although more specific 
machinery and tools may be required to enable a wider 
variety for materials to be handled effectively. Indeed, 
the majority of professional architectural modelmakers 
have the same workshop tools as carpenters including: 
handsaws, files, planes, chisels and mallets which all 
extend the methods by which materials can be worked, 
especially wood. Most universities have extensive 
workshop facilities in which a range of useful processes 
can be conducted. Remember that it is very important 
that any necessary training and supervision is obtained 
prior to working with such facilities. Whilst the range of 
resources may vary between different workshops the most 
commonly found machines and their applications are 
described below.

	 Hot-wire cutter – this is used to precisely slice 
through thick polystyrene foam and leave a clean 
edge. It works by electrically heating a fine wire which 
can then have blocks of material pushed against it to 
cut it. The wire’s malleability facilitates complex shapes 

and curves to be drawn onto the foam and then cut. 
This machine is particularly useful for massing, urban 
and city models as blocks can be cut quickly and easily.

	 Power saw – this is often used when a knife is no 
longer practical due the thickness or density of a 
mate-rial. A table saw is a type of saw that comes with 
a variety of blades which make it ideal for cutting 
straight components from plastics and wood and even 
profiling the latter. The band saw is able to provide 
freeform and curved cuts of materials. Electric jigsaws 

can also be used to provide similar results but there 
	 is greater reliance on the user’s ability as these are 
	 usually handheld.

	 Drill – this is typically used to make holes for connecting 
components such as dowelling rods. Care should be taken 
to mark out holes properly prior to drilling and a drill 
should preferably be used within a drill stand to ensure 
precision of depth and angle of the apertures created.

	 Milling machine – this is used to work on the surface 
of wood. It has a variety of different bits that enables 
the machine to score features into the surface of a relief 
model. This machine augments the type of cuts that can 
be achieved with the saws mentioned earlier.

	 Sanding machine – there are a number of ways in which 
model components can be sanded but ma-chines make 
such work much more even and quicker than when it is 
done by hand. Disc sanders facilitate large surfaces areas to 
be finely sanded whilst other types of equipment such as 
belt sanders are used to smooth curved forms.

So once a concept and design has begun to be thought 
of it is time to consider how it can be visualized in three 
dimensions. Although only the completed building will fully 
communicate the spatial qualities the use of models is key 
to investigating the characteristics of the design and enables 
decisions to be made about materials and aesthetics. This is 
particularly true for students of architecture who are unlikely 
to be able to build their designs at full scale. In this sense a 
model has even greater significance as it communicates the 
designer’s intentions and allows others to assess the ideas 
embodied within it. Therefore in the next section we will look 
at various different media and with reference to stimulating 
examples illustrate how they can be used to best effect for the 
modelmaker.
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Left
Typical workshop environment, 
with benches and a variety of tools 
for handling and working materials. 
Always remember to wear the 
appropriate safety gear, such as 
goggles and face masks, and never 
use power tools or machinery 
without having undergone the 
relevant training or supervision.



1 A hot-wire cutter enables forms 
to be cut quickly and easily from 
thick polystyrene. Foam piece can 
be guided along a straight edge 
for block and massing models 
or cut completely freeform as 
illustrated.

2 Table saw, useful for cutting 
sheet materials for large surface 
area components and model 
bases.

3 Belt sander, used to finish 
curvilinear model components.

4 Band saw, can be used to cut a 
variety for materials and may be 
used with out without a guide 
to provide both rectilinear and 
freeform model elements.

5 Drill stand, used to create 
accurate holes in materials using a 
variety of different drill bit sizes.

6 Disc sander, can achieve quick 
and even results with various 
model materials.

7 Handheld jigsaw, a versatile 
power tool enabling an extensive 
range of shapes and forms to be 
cut from material but requires 
some level of skill for high quality 
results.

8 Rechargeable battery-powered 
drill, provides greater flexibility of 
drilling techniques but as with all 
handheld power tools it requires 
ability on the part of the user to 
ensure good results.
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Introduction
The selection of a suitable material from which to make 
a model is determined by three key factors: the speed 
of production, the stage of the design process and the 
intended purpose or function of the model. However, 
by keeping an open-minded approach to materials, 
architectural ideas can be conceived and stimulated 
in unforeseen ways by the modelmaking experience. 
Experimentation with materials, especially at early 
stages in the design process, not only develops ideas as 
materials are handled and processed but also leads to 
different expressions of the design. This again reinforces 
the notion stated in the introductory part of this book 
that modelmaking may be equally instrumental in the 
generation of ideas as in their representation. With 
this in mind, it is worth considering the materials from 
which a model can be made. Each different medium 
has its own properties and connotations, which may 
influence how the embodied ideas are both explored 
and perceived. Many people new to architectural 
modelmaking assume that a high degree of realism is 
required – similar to that demanded by the assembling 
of a doll’s house, or a miniature train set – but in fact 
such detail can often be very distracting to the eye, and 
may not necessarily communicate the core aspects of the 
design. However, this is not meant to infer that there is 
not a degree of craftsmanship involved here. It is helpful 
to consider the culture of modelmaking as a means of 
mediating between David Pye’s (1968) ‘workmanship 
of certainty’ (manufacturing) and ‘workmanship of 
risk’ (craftsmanship) (Pye, D. The Nature and Art of 
Workmanship, New York: Cambridge University Press, 
pp.4-9). This process of negotiation between the definite, 
i.e. material constraints and tools available, and the 
indeterminate, i.e. the ability and creativity of the 
modelmaker, may become developed and refined through 
experience but the best modelmakers acknowledge 
that keeping an openness to possibilities is key to their 
approach. In the first instance, therefore, the architectural 
modeller needs to decide on the level of abstraction.

Abstraction
All models, by the very nature of their existence, display 
a degree of abstraction, as there would be very little point 
to a model if it represented reality in every aspect. Most 
importantly, this level of abstraction should be consistent 
as it would not make sense to model a building’s context 
accurately and then insert a very loosely defined and 
highly abstract model of the design proposal in most 
situations. In essence, abstraction means taking away any 
unnecessary components or detail that will not aid the 
understanding of the design being communicated. There 

Below bottom
Wooden model for Grafton 
Architects’ Solstice Arts Centre, 
Navan, Ireland. The sloping 
ground and the geometry of the 
site contributed to the dynamic 
form of the building. The choice  
of material for this model 
reinforces this connection, as the 
building appears to be carved 
within the landscape.

Below top
Foamboard and acrylic model for 
UNStudio’s design for twofour54’s 
Mena Zayed precinct in Abu Dhabi 
enables the various depths of the 
façade to be explored and the 
resultant relationship between 
light and shadow in section 
understood due to the model’s 
minimal palette of materials.
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are no hard-and-fast rules regarding this process, and it 
is a skill that will develop through experience of making 
models, but usually the more accurate and detailed a 
model is the further the project is along the design-process 
route. This is because it would not make sense to use 
valuable time and resources making precise representations 
of initial ideas that may subsequently be very susceptible 
to lots of changes. As a general rule the only constraints 
are what is technically possible within the time limits in 
which to make the model. For example, if an aperture such 
as a window is too small to be made it should be left out.  

The greater the level of detail and communication 
of materials in a model, the more accurate impression 
people viewing it will have of the final design intentions, 
and, as a result, the majority of presentation models 
made by architects and students alike are done at a stage 
at which a considerable amount of the design decisions 
have been consolidated. The more abstract a model is, the 
more it conveys conceptual ideas and thereby allows the 
designer’s imagination to flow and various interpretations 
of the design to be made. This is particularly useful in an 
educational context, but can also assist at initial meetings 
with clients and public bodies. Professional model shops 
sell a wide range of parts that can be incorporated into 
models – including figures, cars and trees – and these can 
help negotiate the scale difference between the model 
and reality. Again, care should be taken not to overly 
detail a model as such information can distract from the 
qualities of the design, and many designers often make 
their own versions of these elements in order to give 
themselves more creative freedom. The scale of the model 
typically provides clues as to the appropriate level of 
abstraction, and is a useful starting point.

Right
A clay model of the Spencer 
Theater, New Mexico, designed 
by Antoine Predock. The architect 
favours this material for  
design process models as it enables 
him to sculpt initial concepts and 
relationships between mass and 
void quickly.

Below right
Spencer Theater, New Mexico. 
Photograph of the completed 
building.
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Size and scale
In the opening remarks of his essay for the ‘Idea as 
Model’ exhibition catalogue, Christian Hubert states that 
‘size and scale are not to be confused’, and yet they so 
frequently are (Pommer, R., Frampton, K. and Kolbowski, 
S. (eds), Idea as Model, Institute for Architecture and 
Urban Studies, catalogue 3, New York: Rizzoli, 1981, 
p.17). Specifically, size is directly linked to measurement 
and is therefore quantitative in nature, whereas by 
contrast scale is relative – i.e. it refers to a component 
being relationally smaller or bigger than another 
component – and, as a result, is qualitative. However, 
the distinction is not quite so straightforward as we need 
measurements in order to be able to set up a physical 
scale for a model, and as a consequence most models are 
built to a recognized conventional scale. So while a model 
will nearly always be built at a different and much smaller 
scale than the real building, the different elements of the 
model all have the same scale-relationship to each other.

Why are architectural models typically made at such 
small scales? The most obvious explanations are linked to 
time, effort and cost. Models at a reduced scale are much 
faster to make and enable problems with construction 
sequences and materials to be anticipated. The effort in 
making a model allows the designer to evaluate creative 
ideas and develop the design accordingly. To this end, 
the type of model required at various stages of the design 
process usually outlines the amount of effort required, since 
a basic massing model will require less investment than a 
detailed sectional model of interior spaces. Clearly, the cost 
of even the most ostentatious model is considerably less 
than that of constructing a real building and it allows the 
design to be ‘interrogated’, avoiding the possibility of the 
building being constructed with design flaws. However, 
beyond these rather evident reasons there is another 
central factor in the role of models that is connected to 
the discipline itself. This relates to the design-development 
process, and to the fact that ideas are much easier to 
enhance and edit when they are smaller and simpler than 
the real thing. The preliminary quality of ideas manifest 
in physical models demands dexterity on behalf of the 
designer, as they are dynamic tools of both exploration and 
communication at all stages of development. 

Understanding scale is essential to be able to produce 
a correctly sized model for your needs. Scale should be 
determined by the nature of what needs to be conveyed, 
for example emphasis on a specific structural detail would 
be shown at a fairly large scale such as 1:20 whereas an 
entire site plan would be smaller such as 1:500. Physical 
constraints may be a deciding factor if the model is 
intended for display in a specific area. Whatever the case 
may be, without a solid understanding of scale you can’t 
accurately advance your model beyond conceptual ideas. 

Useful scales
Actual size 1:1
Smaller than reality 1:2 
Larger than reality  2:1 

Reducing scale
‘1:2 scale’ refers to the size of one unit on the model that 
is half of the full size proposal. For example if a building 
is 5 metres (16 ft 4 in) tall in reality, at 1:2 scale it would 
be reduced to 2.5 metres (8 ft 2 in) tall. 
A sample of this 1:2 reduction equation would be: 5m ÷ 2 
= 2.5m (16 ft 4 in ÷ 2 = 8 ft 2 in)

Increasing scale 
‘2:1 scale’ refers to larger than planned or reality scale. 
For example if a structural component is 30cm (113⁄4 in) 
wide in reality a 2:1 scaled version would measure 60cm 
(231⁄2 in) wide. 
A sample of this 2:1 increasing equation would be: 30cm 
x 2 = 60cm (113⁄4 in x 2 = 231⁄2 in)

Common scales
1:20
1:50
1:100
1:150
1:200
1:250
1:400
1:500
1:1000

Useful 1:1 size references
Door height: 2 metres high (6.6ft)
Main street light height: 7.6 metres high (25ft)
Residential street light height: 4.5 metres high (15ft)
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Left, from top to bottom
1:50
1:100
1:150
1:200
1:250
1:400
1:500
1:1000

Right
1:20
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The selection and composition of media
The selection of the materials to be used to make a 
model depends on its purpose, the stage of the design 
process and how quickly it needs to be constructed. In 
order to determine which materials are appropriate, it is 
important, as described above, to think about the level 
of abstraction and the scale required. If a model is to be 
relatively abstract, it makes sense to make it out of one 
material and focus on the form and mass of the design. 
A single material can often be manipulated and treated 
in different ways, so this does not necessarily limit the 
appearance or level of detail. Monochromatic models are 
very common in architecture, made from either wood 
or white cardboard. However, once the initial choice of 
material has been made, a modelmaker then needs to 
consider whether additional materials will be used to 
produce a more representative model of the building.  
The combination of different surfaces, colours and 
elements is a time-tested method of making architectural 
models, but care should be exercised to communicate 
the most important features of the design and avoid 
unnecessary information.

The arrangement or composition of its components 
enables the construction of a model to be an adaptable 
and a highly useful tool for design development, as 
many of the assembly processes simulate those made 
in reality. Combining materials in order to emphasize 
their contrasting qualities and make best use of them 
requires considerable experimentation, and modelmakers 
should be encouraged to explore the use of novel, ‘found’ 
materials as well as to recycle packaging and other 
everyday objects in the search for appropriate materials. 
Just as is the case when laying out a drawing, thought 
needs to be given to how the model will be composed. 
With this in mind, there are a few basic issues that should 
be considered before the process of making commences. 
Firstly, what physical scale should be chosen and how 
will this best relate to the level of detail required in the 
model? Secondly, is the proposed project to be centred 
within the overall model – or are there reasons as to why 
this would not be the most suitable position, for example: 
specific contextual features? Finally, what are the desired 
interrelationships between components in terms of 
colour, proportion and material that will communicate 
the design ideas in the most appropriate way?

The making of architectural models is often seen 
as a highly skilled craft preoccupied with accuracy, and 
whilst this may be relevant to presentation models it does 
not automatically result in a good model. It is eminently 
possible to make creative and provocative models without 
laborious and time-consuming techniques, and a wide 
range of inspirational examples are described in the 
following sections of this book. 

Above
Ofis Arhitekti’s model for their 
Curly Villages project for Graz, 
Austria utilizes thin, coloured foam 
strips combined with transparent 
and translucent plastics to 
demonstrate the curvaceous and 
fluid nature of their design.

Below
This model for Holodeck 
Architects’ proposal for the 
Connected with Max project 
in Valencia, Spain, uses acrylic 
sheet to great effect, as it is 
either left transparent, sanded to 
provided translucent elements 
or has coloured acetate applied 
to provide an array of volumes 
in relation to different functions 
within the overall composition.
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This section describes the various and most 
commonly used materials for modelmaking. There 
are other materials that may be appropriated and 
incorporated into the modelling process, and some 
of these will be discussed in Part 2: Types and Part 3: 
Application later in this book. For the uninitiated, it is a 
good idea to experiment with different materials or to use 
them in innovative new ways. In doing so, you will learn 
their properties and may make some other interesting 
discoveries along the way. In more conventional terms, 
a model is a scaled-down version of an existing situation 
or a future building; therefore, through the practice of 
modelling actual surfaces are transformed into a model 
through a process of abstraction. However, architectural 
designers usually seek to retain the specific qualities of 
materials and the effect they might have, because in the 
end a building’s appearance comes primarily from the 

sum of the materials from which it is constructed.  
This raises the question of which materials the model 
should incorporate so that it may best represent the 
designer’s ideas and the proposed architecture. This in 
turn leads us to survey the extensive range of materials 
available to us. Some of these materials have been 
used in architectural modelling for a long time, whilst 
others are new – and, indeed, some were conceived for 
entirely different purposes. In addition, the opportunities 
provided by CAD/CAM processes has further extended 
the ways architects may now approach how and why as 
well as what they design.

Below
It may be useful to make a presentation model in 
which various elements can be removed to allow 
more detailed communication of design features 
and a greater understanding of the interior. 
Neutelings Riedijk’s model for the STUK concert 
centre in Leuven, Belgium, incorporates removable 
floor plates allowing the stacking of the building’s 
programme to be clearly understood in relation to 
the overall scheme.



Paper and cardboard
For the designer new to modelling, the different types 
of paper and cardboard that are easily available and very 
economical make them great materials with which to 
start. The versatility of uses that can be achieved with 
these materials – through processes such as cutting, 
scoring and folding – means that they are ideal for a 
variety of different model types. Furthermore, because 
they are typically flexible to varying degrees (depending 
on their thickness) and easily manipulated, they also offer 
adaptability and are highly suitable for both the initial 
exploration of form and for detailed design work.

The flexibility of these materials is clearly illustrated 
in the examples on these pages, in which a number of 
different varieties of paper and cardboard have been used 
to illustrate the designers’ intentions. 

Perhaps a significant limitation of models made 
from paper and cardboard is that they are usually far 
more delicate and perishable than those made from more 
robust materials. The ‘classic’ white cardboard models so 
popular with students and architects alike is susceptible 
to dust and dirt, so extra care should be taken when 
handling them post-production and a soft, dry paintbrush 
applied to remove any dust. Care also needs to be taken 
when using a glue to fix and connect components made 
from paper and cardboard, as any additional residue will 
be difficult to remove at a later stage.
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Below
Model of joinery insert to an 
existing building by Chung 
Tyson. The model is made from a 
one-piece template, folded from 
duplexed card to explore material 
and spatial continuity. Ancillary 
spaces are housed within a singular 
joinery construction that sits within 
the refurbished glazed brick shell. 
The lefthand image shows the 
unfolded model whilst the one on 
the right shows the resulting 3D 
design proposal.



By using textured and coloured cardboard in 
this model, the designer has given a suggestion 
of how the cladding may appear. Note the 
relatively ‘heavy’ appearance of this model in 
relation to the example on the opposite page. 
Sketch modelling allows different ideas to be 
tried and tested quickly – in this case, exploring 
the external envelope of the design.

Right
Contrasting use of colour on the 
proposed design ‘lifts’ it from 
the context of the model. The 
conceptual nature of the model is 
evident from the use of feathers, 
which are symbolic rather than 
an accurate representation of a 
building component.

A different view of the same model. This angle 
reveals the ‘working’ nature of the model, 
as staircases have been made notionally and 
components assembled quickly in order to 
analyze spatial characteristics.

The use of a thin paper affords this model a 
translucent quality that may be indicative of the 
actual cladding of the building. The addition 
of artificial light within the model enables the 
viewer to perceive how the scheme may be 
transformed at night, and how elements of the 
building that may appear solid during the day 
become implied voids.  
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Left
In this example, the designer 
has used similarly coloured plain 
and corrugated cardboard. The 
reduced palette of materials and 
colour enables the viewer to 
understand the ‘pure’ space of the 
model, so that it can be discussed 
and developed accordingly. The 
use of corrugated cardboard in 
this model raises some interesting 
points. Any material that is 
inexpensive or available for free is 
very practical for use in models. 
Primarily produced for packaging, 
corrugated cardboard can be 
‘recycled’ for architectural models 
and has several advantages: it is 
easy to cut; it has a structural core, 
allowing it to retain both shape 
and rigidity; its relative thickness 
compared to cardboard make 
it useful for building up quick 
ground layers in site models; and 
its textured core affords use as yet 
another compositional element. 

Below left
This seemingly endless folded 
card model illustrates a complex 
arrangement of spaces that 
suggest varying degrees of 
enclosure and use. The use of one 
material enables crisp geometry 
to produce a self-supporting and 
fluid, sculptural design.

38  Media

tip  cutting safely

Always remember to use a cutting mat 
when working with sheets of paper and 
cardboard; this will prevent damage 
to both furniture and to you, as it will 
minimize slippage when cutting out 
components.



Left
The contrasting nature of different 
paper-based materials can offer 
new insight into design ideas. 
In this model, there has been a 
deliberate decision to utilize two 
highly contrasting colours of 
paper and cardboard. The darker 
material emphasizes the mass 
of the house in order that it can 
be studied as an object, even 
though it is unlikely that in the 
final construction materials will be 
as sombre and monochromatic as 
this. The lighter material indicates 
the spatial effects of the openings, 
such as doors and windows, and 
allows the designer to investigate 
shadow-play and internal volumes.

Below left and right
These images show how effective 
corrugated cardboard can be 
in evoking a sense of mass. 
The sculptural qualities of the 
corrugated texture are revealed,  
as layers of the cardboard have 
been attached and then the 
resultant solid block has been 
‘worked’ using various machines  
in a workshop, including a band 
saw and a jigsaw. Whilst the model 
may not offer much in terms of 
detail, its communication of the 
relationship between mass and 
void combined with the aesthetic 
or the material chosen affords 
cavernous and dramatic spatial 
qualities. 
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Folding in architecture has been explored by a number 
of different practices as they seek to investigate fluidity 
of space, continuous materiality or ‘wrapped’ buildings. 
Compared to most other modelling materials, paper 
and cardboard are available in very thin thicknesses 
and are therefore highly suited to folding and faceted 
architectural components in models.

As stated earlier, the availability, low expense and 
flexible properties of paper and cardboard make them 
ideal for use in working or explorative models, through 
which the designer investigates various possibilities and 
refines the design – whether through models of the whole 
scheme or smaller parts of it. 

Right
This model uses cardboard upon 
which a printed pattern has been 
applied. Whilst most of the façade 
panels have been individually 
attached to one another, the 
resultant pattern gives the 
impression of a more continuous 
folded surface as well as evoking 
possible final materials.
 
Below left and right
A model made using folding 
techniques. In this case, the 
geometry, dimensions and fold 
lines are carefully worked out 
in two dimensions, and surface 
pattern applied prior to assembly 
as a three-dimensional object.
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Using emulsion or ‘tacky glue’ as 
it is known can be beneficial when 
components need to be fixed quickly. 
One of the main benefits to using this 
glue, aside from its ‘tack’, is that it dries 
clear and can easily be removed should 
you make any mistakes whilst applying 
it. Often only a small amount of this glue 
is required to stick components so take 
time to understand its effectiveness 
by doing some small tests on scrap 
material. This cheap, PVA-variant glue is 
available from most craft shops.

tip  



Right The completed building. 

Step by step Developing a design  
using paper models

This sequence by UNStudio, made for the Mercedes-Benz 
Museum, Stuttgart, typifies the explorative approach, and 
clearly illustrates the design process and development. 
The design demonstrates a synthesis of programmatic 
and structural organizations, with the building’s geometry 
of three overlapping circles becoming a sophisticated 
spatial experience. 

The development of the design is reflected 
in this cardboard model, which has been 
assembled with greater accuracy and more 
attention to detail so that specific elements can 
be explored and the geometry refined further.

The introduction of additional materials in this 
model illustrates a consolidation of design ideas 
in relation to the two previous stages. At this 
juncture, the different zones and the access 
between them is more refined than before and 
the building’s fluid spaces become evident.

A quickly produced model made from paper 
shows the initial design idea of three circular 
zones connected by curvilinear areas. This 
model has been annotated and sketched upon 
as the design is developed.

Concept sketch illustrating fluidity of circulation.1 2 3
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walls and model-like properties, serving to highlight the 
opportunity that the process of abstraction may provide 
as a design generator. Another useful material for this 
type of model is foam board, which comprises a layer 
of foam sandwiched between two thin sheets of card. 
It is available in a range of thicknesses, which makes it 
suitable for modelling different wall thicknesses, and, 
being relatively rigid, it can be used for self-supporting 
components or even as a base for paper and cardboard 
models. Foam board is most commonly known in 
its white variant, but coloured sheets offer further 
possibilities.

One of the significant advantages of using thin sheets of 
material, such as paper and cardboard, is their ability to 
permit the investigation of different lighting conditions. 
Tracing paper makes a very effective substitute for 
translucent glazing elements, and is easy to obtain.

The reductivist nature of white cardboard models is 
very popular in architecture, as they enable the viewer 
to examine ‘pure’ space. They also allow the more 
sculptural qualities of a proposal to be described and 
presented without any unnecessary colour, texture or 
detail to distract the eyes. These qualities were critically 
explored in the late 1960s and early 1970s by Peter 
Eisenman, whose series of residential designs were 
labelled ‘cardboard architecture’ due to their thin white 

Left
The different-coloured cardboard 
used in this model for the Linked 
Hybrid mixed-use development in 
Beijing by Steven Holl Architects 
enables the buildings to be ‘read’ 
as distinct from the landscape 
design, whilst still maintaining a 
coherency between the blocks. 
Under normal daylight conditions, 
the blocks appear fairly solid 
despite their pattern of apertures.

Below left
The transformation of the model 
when it is artificially lit from 
underneath is clearly apparent. The 
scheme now takes on an almost 
magical aura, appearing much 
more sculptural as the previously 
‘solid’ blocks seem permeable 
and appear to float above the 
landscape.

Below
Linked Hybrid, Beijing. Photograph 
of the completed development. 
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Above
Foam board is very useful for 
design-process models as well as 
presentation ones, as it enables 
large components to be created 
easily and quickly. However, the 
benefits of its comparative rigidity 
mean it can be difficult to achieve 
surfaces that curve in more than 
one dimension. 

Left
In this case, the reduction of  
the surrounding landscape to 
built-up layers of foam board, 
upon which a basic palette of 
coloured card has been applied 
to indicate the proposed design, 
illustrates a typical convention 
in modelmaking, in which the 
designer wishes to draw attention 
to the building’s imposition upon 
the existing context.

Foam board is cut by applying light pressure 
on a knife and using multiple passes, as 
required, for material thickness. A sharp 
blade is needed, and this should be used in 
conjunction with a steel edge with non-slip 
backing. Cutting foam board will dull blades 
very quickly, and they must be changed 
often to avoid jagged edges. The blade may 
be angled to create mitred joints.

tip  cutting foam board
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The ability of paper and cardboard to incorporate 
curvilinear geometry in two directions is significant in 
relation to other materials. Further experimentation 
with these materials can also be gained through wetting 
and moulding them, which not only offers different 
possibilities for the generation of ideas but may also have 
provocative implications for the actual construction 
process – one of the reasons Frank Gehry uses them so 
frequently. These materials are particularly useful at the 
early stages of the design process, when the form of the 
building is unknown and the designer may not want to 
waste time, effort and money testing out such ideas with 
more expensive and labour-intensive materials.

Left
The abstract nature of this 
architectural design is a result of 
the use of one material coupled 
with planes extending out in 
space. Upon first inspection, it is 
difficult to appreciate the scale 
or nature of the spaces created 
and how they may relate to the 
context.

Below
The simple addition of thin metal 
rods suddenly encloses parts of the 
model, and while the viewer may 
still be unclear as to the precise 
function, the architecture is more 
evident.

Opposite
These images demonstrate 
the ease with which paper 
and cardboard can be used 
to construct curved surfaces 
that can be both sleek and 
continuous. The subtleties of this 
scheme’s undulating form and its 
relationship with the surrounding 
landscape is apparent, and thus, 
while it may not be particularly 
detailed, the model provides key 
information about the relationship 
between its various elements and 
its context. Note also the use of 
nails to indicate trees; whilst clearly 
there is no foliage evident, the 
nails provide basic information 
about other vertical elements in 
the immediate landscape.
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While paper and cardboard may be very useful for 
modelling, their two-dimensional qualities are usually 
revealed to the eye and so various painting techniques 
may enable the designer to give such a model a greater 
sense of mass or materiality. For the inexperienced 
modelmaker, these techniques can sometime be a little 
trial-and-error, and it is therefore important to always 
test a piece of the material separately before unleashing 
paintbrushes or spray-cans upon a model that may have 
had considerable time and effort invested in it! More 
information and helpful tips on finishing techniques 
for models is provided at the end of this first section 
of the book.

Below
For this project, folded-cardboard 
models were initially developed 
to investigate the geometry and 
wrapping of internal space – a 
process that takes careful planning 
to ensure the two-dimensional 
shape folds into the required 
three-dimensional form. Once the 
form was consolidated, textures 
were applied to a CAD model that 
bears a clear resemblance to the 
final building.

Below
The use of paint on this cardboard 
model gives the building a 
much more ‘solid’ feel despite 
its comparatively thin envelope. 
It also provides an indication 
of external materiality, whilst 
preserving internal spatial purity.
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Left and below
Unlike previous examples in this 
section in which models were lit 
from within or underneath, in this 
case light is projected onto the 
model. The design for the Royal 
Ontario Museum, Toronto, by 
Daniel Libeskind, is based upon 
a concept of interrelated and 
fractured geometries – a common 
theme throughout his work – and, 
by projecting the lighting pattern 
directly onto the three-dimensional 
model design, the effects can be 
observed and decisions about the 
building’s apertures can be made.  

Left
Royal Ontario Museum, Toronto. 
Photograph of the completed 
building. 
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Wood
Perhaps the most established material used for making 
architectural models is wood, as it has prevailed for 
over 500 years. Unlike paper and cardboard, working 
with wood is typically more labour-intensive but the 
investment of additional time, effort and cost is often 
rewarded with the impressive results. Since different types 
of wood each have their own natural aesthetic, this is 
usually expressed independently of the model’s form and 
composition. The subtle variances in the grain and colour 
of different woods provide a rich palette with which to 
model. Wood can be sanded very finely and then treated 
in a number of ways, including varnishes and paints, but 
the majority of models made using this material are left 
uncoated since it is the natural state and appearance of 
the material that gives wood its aesthetic appeal.

Although a considerable spectrum of different types 
of wood is available, they all fit into two basic categories. 
The more familiar is naturally grown and dried wood that 
is taken and manufactured directly from trees. The other 
category consists of products that are manufactured from 
waste wood produced by timber-processing industries; 
these are wood-based and usually produced in sheets. 
Both types of wood are frequently used in modelling. 

		

An important factor when deciding which type of 
natural wood to use in a model is ensuring that the grain 
is appropriate for its scale. In most cases, it is preferable 
to use a wood with a smooth and relatively plain surface. 
Such consideration is not necessary with wood-based 
products as they are uniform in appearance and, as well 
as use for model components, are often used for making 
model bases or large-scale prototypes. However, great 
care should be taken when working with these materials 
(particularly wood-based ones) to ensure that the correct 
protective clothing, such as goggles and a face mask, is 
worn, as the resultant dust can be very harmful.
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Below
By using the same material for the model base and the building in 
this example, the designer emphasizes the integration of the design 
with its immediate surroundings. Note the use of horizontal grain 
to evoke a sense of landscape and strata in the base, whilst finer 
wooden components communicate the more detailed elements of 
the building’s façade.



Above
In this sectional model, a different 
type of wood has been used to 
express the section and enable the 
viewer to look inside the spaces.

Right
This model uses a single type 
of wood to represent the 
existing building whilst the new 
interventions are coloured and 
combined with clear acrylic 
components, making them easily 
recognizable in relation to their 
historic context. This approach is 
often applied in models to enable 
the viewer simply and effectively to 
identify the new design elements 
within the extant conditions.
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Left
For this site model, the ‘raw’ state of the wood used for the site is left 
untreated and contrasting coloured wooden blocks are used to represent 
the building proposal. This example is effective as the grain of the wooden 
landscape-base is so out of proportion with the scale of the model that we 
do not confuse it with actual terrain features.

Below
This massing model, produced by stacking roughly cut pieces of 
softwood, enables the designer to test various iterations of the blocks – 
both as individual towers and as elements of the overall composition. Each 
variation can be photographed to record the design process, and when a 
desirable result is reached the pieces can be glued together to provide a 
more permanent model. 
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Below
This concept model expresses the form and arrangement of the building 
blocks whilst remaining highly abstract. The lack of a baseboard to ‘fix’ the 
components reinforces the playful aspects of the initial ideas, as the blocks 
appear movable and the possibility of numerous configurations  
is enticing.
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Right
This model by 6a architects not 
only represents the proposed 
design but also investigates the 
actual process of production, 
as it uses the same CAD/
CAM technology (Computer-
Aided Design/Computer-Aided 
Manufacture) as the final 
architectural intervention – albeit 
on a smaller scale. The thin timber 
veneer lends itself very well to the 
delicate tracery within the design, 
facilitating the layering and relief 
of shapes. Note the use of a person 
to indicate human scale, and the 
contrasting but uniform manner 
in which the context is expressed 
– an approach that maximizes the 
impact of the design.

Below right
A key stage of the design 
development required to not only 
show the external architecture 
but also the public building from 
the user’s experience, hence the 
section began to play a pivotal 
role so the main presentation 
model is designed to be able to 
communicate this. 

Below left
Upon completion of the 
project the modelmakers were 
commissioned to produce a 
limited edition memento to 
commemorate the involvement of 
the key partners. This was made by 
combining a CNC milled profile of 
the scheme in cherry wood, hand 
finished and engraved with the 
architect’s section. 

Below
This model for the King’s Cross 
train station regeneration is part 
of an eight year collaboration 
between the architects John 
McAslan + Partners and 
Millennium Models. Dealing 
with a Grade I listed building it 
was clear that each stage would 
call for a conservative approach 
to presentation. This moved 
between wood in respect of the 
historic nature of the site and the 
gleaming white of the new build 
(see pages 138-139). This wooden 
presentation model therefore uses 
its minimal palette to ensure that 
attention is focused on form over 
materiality.



Below left 
Wood bending study for a roof structure

Below right and bottom  
Loop dome developed as a prototype for a self-supporting structure, using 
the material’s integrity and deep folds to act as a continuous ribbon that 
encloses space.
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active engagement with making: ‘our goal is to reduce 
the studio’s isolation from the place where the work is 
made. Instead we embrace the factory, the foundry, the 
laboratory and the workshop as the best sites for the 
conception of architecture.’ (Barkow, F. & Leibinger, R. An 
Atlas of Fabrication, London: AA Publications, 2009, p.38).

The pliability of wooden veneers is beautifully 
demonstrated by these explorative models by Barkow 
Leibinger. The practice is consistently engaged in 
various studies, examining the potential of materials 
through different processes and techniques of working 
them. Indeed, their approach is characterized by an 



Right
The contrast between the solid 
and voids of this design is 
reinforced when the model is 
artificially lit and the some of the 
wooden elements appear to float. 
Considerable care has been taken 
when photographing this model 
to ensure no background elements 
detract from the effect.

Below
The sculptural quality of this 
design is clearly evident as a result 
of the ‘dialogue’ between the 
wood and sectional cut chosen. 
Applying the horizontal grain 
of the veneer to the sectional 
cut serves to draw the eye to 
the ‘carved’ internal spaces, and 
allows us to focus on the details 
of the interior. The effects of the 
glazed rooftop components can 
be observed within the internal 
spaces, with artificial lighting 
used (out of the camera shot) to 
reinforce the contrasting areas  
of shadow.
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A wide variety of different woods is available and, whilst 
it is not necessary to list every potential type, the main 
ones are described here along with their properties. 
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Balsa – this is a very lightweight material with a 
much lower density than other hardwoods, making 
it easy to work with. It has a coarse, open grain, and 
for modelling purposes it typically comes in sheets 
or long rods that are either square or circular in 
section.

Basswood – similar to balsa in terms of lightness 
and easiness to cut with a knife, but with a tighter 
grain and finer finish, this is the most commonly 
used modelling wood in the United States. 

Beech – this is a strong hardwood with a fine 
grain, and is light brown in colour. It is available 
in a range of thicknesses from thick blocks to 
thin veneers, making it a very suitable modelling 
material. 

Cedar – is a type of softwood, with a fresh, sweet 
odour and reddish colour. It is an easy material to 
model with, has a consistent texture and is resistant 
to decay. 

Cherry – a close-grained hardwood that resists 
warping and shrinking. One of its distinguishing 
characteristics is that exposure to sunlight causes it 
to redden further. 

Cork – a comparatively light material that is 
manufactured in a range of thicknesses, making it 
a flexible finish for models as it can be used with 
curvilinear surfaces. Its pattern and smooth finish 
make it particularly suitable for modelling landscape 
and topographical features. 

Jelutong – a light coloured wood with a tight 
grain making it suitable for carving, planing, turning, 
block cutting and almost all other woodworking 
processes. It has traditionally been used by pattern 
makers because of its resistance to warping due to its 
grain structure. Ideal for block/massing models.

Mahogany – a hardwood historically used to 
make furniture, this is fine grained, dark reddish-
brown in colour and very durable. Veneers of this 
material are more commonplace in contemporary 
modelling than solid blocks. 

Maple – a fine textured, light-yellow hardwood. 
It is very strong and hard, and used both as blocks 
and veneers in models. 

Pear – this hardwood is pink to yellow in colour. 
Its fine surface and appearance make it a popular 
choice among professional modelmakers, either in 
block or veneer form.

Pine – a softwood with a light yellow colour and a 
uniform surface texture. It is easily worked with saws 
or even a craft knife, depending on the thickness. 
Comparatively inexpensive in relation to hardwoods, 
it is often used for building components, such as 
internal partitions, in the construction industry.

Rosewood – a very hard material, close-grained 
and with a dark reddish-brown colour. A very dense 
hardwood, it can be difficult to work with – but it 
takes a high polish.
 

Walnut – this is a variable-textured hardwood 
with a dark brown colour. Its fine and dark 
appearance provides a good contrast with lighter-
coloured materials, and it is easy to work with – 
making it a useful modelling material.

Particle board (wood-based sheet) – made 
by gluing together wood particles under heat and 
pressure, it has a rough surface and a number of 
densities. Except for the high-density variety, it tends 
to soak up water, making it swell and break down. It 
is typically used for making baseboards for models.

MDF (wood-based sheet) – or medium-density 
fibreboard is hard and has a very smooth and 
uniform appearance. Its original light-brown colour 
can be readily changed using paints and lacquers. 
Considerable care should be used when cutting this 
material, as the resultant dust can be very harmful.

Plywood (wood-based sheet) – laminated sheet 
material produced by gluing thin layers of wood 
together. The type of wood used to manufacture 
it usually determines its grain and colour. This is 
an easy material to work with and is often used for 
baseboards and larger models.



Step by Step Woodworking

The variety of processes for which wood may be used in 
modelmaking is ever-increasing due to the development of 
CAD/CAM techniques and the integration of these with more 
traditional methods. Using manual tools is comparatively 
straightforward but care should always be taken when using 
any tool and appropriate safety gear should be worn at all 
times. In this example an important aspect of this model series 
is the integrated wooden base which was specifically designed 
as a prototype piece of furniture in its own right as well as to 
support the acrylic layers of the models above.

Oval-shaped pieces known as ‘biscuits’ are covered in glue and then inserted 
into the slots. The biscuits are highly dried and compressed components 
of wood, typically made from beech, that expand in contact with the glue, 
providing a very strong bond.

3 The model elements are then clamped together whilst the joints bond. Once 
the clamps have been removed, the prototypes can be treated with paint, 
varnish or have lighting installed as shown here.

4

Once the model elements have been cut out they then have specially shaped 
slots cut into them using a ‘biscuit jointer’.

CNC milling bed works from a CAD fill to cut and rout the model elements 
from a sheet of plywood. The geometry of the design has been optimized to 
reduce the amount of waste material.

1 2



Right
One of the benefits of wood-based 
materials is that because they are 
produced in sheets, model layers 
can be built up quickly and with 
minimal waste. In these examples, 
CAD/CAM software has been used 
to design the overall form, which 
is subsequently cut as a series of 
pieces that are then assembled  
as shown.

Above and above centre
As well as lending itself to 
manipulation by traditional 
techniques such as carving, wood 
is a particularly suitable material 
for various CAD/CAM processes, 
including CNC (Computer
Numerical Control) milling.

Below
This model uses a thin veneer of 
wood as a continuous surface, 
from which the building ‘emerges’ 
seamlessly out of its surroundings. 
This results in the geometry of 
the plan becoming the main 
focus of attention, and also 
reveals the subtle nature of the 
building’s section in relation to 
the immediate landscape. Note 
the deliberately minimal palette of 
materials used for this model, with 
the effects of shadow revealing the 
design’s composition.

tip  sourcing wood
A wide variety of good-quality wood is 
available at timber yards and in small 
hardware shops, which may provide more 
inexpensive alternatives than professional 
model shops.
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There is such a variety of different plastic products 
available that it is difficult to generalize about their 
properties and aesthetics. However, the majority of 
plastics are malleable, synthetic materials made of 
macromolecules. They share some key characteristics, as 
all plastics can be processed easily and with a high degree 
of accuracy. Their rigidity combined with lightweight 
properties makes them highly useful in models for which 
other materials would not be suitable.

One of the most common plastics used in modelling 
is polystyrene, as it is mass-produced and inexpensive. 
This makes it ideal for a range of uses. Some architects and 
modelmakers only work with polystyrene, particularly 
when developing ideas, as the material can be worked 
with quickly and easily. Consequently, a special type of 
design and presentation has emerged for constructing 
architectural models. Polystyrene is typically white and 
smooth, although blue styrofoam and pink rigid foam 
insulation are also common, and therefore ideal for 
detailed work and complex, organic forms. Its finely 
textured surfaces afford a smooth finish, and models 
produced using this material alone offer a degree of 
abstraction, allowing the formal qualities of the design 
to be fully appreciated. This versatile plastic can be easily 
hand-cut and formed using scalpels or craft knives as well 
as machined. There are a number of styrene brands with 

The crystalline nature of Daniel Libeskind’s 
proposal for the extension to the Royal Ontario 
Museum in Toronto is reinforced in this model 
by the use of transparent and translucent 
acrylic glass. The material provides sharp lines 
– key to the original design concept – and 
evokes a striking counterpart to the existing 
building, here modelled in wood. The acrylic 
glass also enables a pattern of cladding 
panels to be etched onto it, assisting the 
viewer’s understanding of scale whilst further 
emphasizing the contrast with the traditional 
architecture. (For a photograph  
of the completed building see page 47.)

the main suppliers being easily sourced at good hobby, 
model and craft shops. It typically comes in either sheet 
or strip form. As a sheet material, styrene can be used to 
construct model facades, landscape and details. Textured 
sheets can provide a contrast for material representation. 
Generic brickwork and paving sheets come across as 
somewhat toy-like so are rarely used in commercial 
making. Styrene strip provides a huge range of shapes 
and sizes in basic construction forms. More specific forms 
such as structural ‘I’ beams are also available and lend 
themselves perfectly to structural and cross-section models.

A high degree of precision can be achieved when 
working with plastics – a feature which frequently sets 
them apart from other materials. It is possible to make 
components to an accuracy of fractions of a millimetre, 
which is a great advantage for numerous different types 
of models and makes it highly suitable for some CAD/
CAM processes that will be described later in this section. 
Of particular significance is the fact that plastics can be 
used to represent transparent components – for example, 
glass – by incorporating thin sheets or foils of transparent 
polyvinylchloride (PVC). Plastics are thus a vital material 
for architectural modelling. Another frequently used 
plastic in architectural modelmaking is acrylic glass often 
just referred to as acrylic. Its versatility and relative low 
cost allows it to be easily worked using a variety of hand 
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skills and or machine processes. Acrylic is available in 
a wide range of thicknesses and colour finishes. There 
are many brand names that are often confused to be the 
material name such as Perspex and Plexiglas but these 
are simply two types of acrylic available and widely used, 
which visibly appear almost identical.

 As it is a thermoplastic material it has excellent 
thermal ductility, making it highly flexible and thus 
suitable for a variety of applications. Furthermore, many 
of the varieties manufactured are ideal for representing 
glass and other transparent building elements. Their 
surfaces can be modified, for example satin matt effects 
can be achieved by grinding acrylic glass with fine-
grain sandpaper, and grid structures and patterns can be 
produced by milling, grooving or scoring acrylic glass 
with a sharp blade. Whilst the number of different types 
of plastic may be too exhaustive to discuss in detail here, 
the main criteria for the application of plastic in a model 
should be the form and colour desired and its surface 
properties. It is worth expanding on the most common 
types used in modelmaking:

1  Cast acrylic sheet – Tends to have slight variations 
in thickness. Consistent all round shrinkage (no more 
than 2%) if at all. Can be easily re-worked when hot. Cast 
acrylic is usually slightly cheaper than extruded acrylic 
and widely preferred for basic model construction.

2  Extruded acrylic sheet – Thickness varies minimal 
or not at all. Potentially has irregular shrinkage over 
time or heat exposure. Much more heat resistant than 
cast acrylic. Extruded acrylic is slightly more expensive 
than cast and is usually used for more robust project 
requirements due to its heat resistance. 

3&4 Rods, tubing and formed strip – Made with the 
same varied specifications as described above, there is also 
a wide range of shaped and sized strip sections available. 
These can be used to create forms on façades or as 
structural elements and easily bonded to plastics. 

5  Ureol/model board/chemi (chemical) - wood/resin 
board – This modelling board was brought to the market 
under the name Ureol although it is known by several 
names in the manufacturing and design industry.

This man made polyurethane based board is widely 
used in product prototype development due to its high 
quality finish when machined. It is also easy to refine 
through sanding and polishing and lends itself to the 
stresses that can be asserted through CNC routing or 
milling processes. In architectural modelmaking it can 
play a valuable role in the creation of block model master 
plans that often involve the repetition of block building 
styles. Strips can be easily shaped and individual block 
lengths cut to suit a given scale with minimum finishing 
required. Although considered to be quite an expensive 
material choice, the finishing time saved due to its 
high quality finish is often the deciding factor for the 
professional with a tight time scale for production. 

Ureol is available in a number of different colours. 
These colours are not intended to be aesthetic but serve 
as in indication of its chemical properties. Each colour 
indicates the density of the board with lighter colours 
having the lowest. 

1 2

3 4 5
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Left
In this early design-development 
model for the CCTV (China 
Central Television headquarters) 
by the Office for Metropolitan 
Architecture (OMA), the effect of 
‘stacking’ the various components 
of the building’s programme, as 
represented by the blue styrofoam 
blocks, is explored in relation to 
the proposed external envelope, 
which is indicated by the 
continuous folded Plexiglas strip. 
OMA frequently use this material 
for their design-development 
work, as ideas can be investigated 
and revised very quickly with it; 
Rem Koolhaas has stated: ‘often, 
my most important role is to  
undo things.’

Left
For this masterplan model, ‘live 
edge’ and clear acrylic sheet (the 
former being a term for coloured 
fluorescent acrylics) was laid 
over the top of a colour acetate 
satellite image of the city to give 
a ‘ghosting’ of the urban context. 
The main green areas were then 
added, and sections of red plastic 
rod were used beneath to indicate 
the underground transport system. 
Finally, the main area of blue acrylic 
indicates the masterplan build 
envelopes. The model was only A4 
size but photographed well, with 
low-angled lighting from each side 
which was picked up by the acrylic.

tip  cutting plastiC

Cutting thin sheets of plastic needs to be 
done carefully, and it is useful to use the 
grid of a cutting mat for reference and 
score slowly several times rather than 
try to cut through the material in one 
stroke. Always remember to use a metal 
ruler – or a similarly hard material – as 
a cutting edge when cutting or scoring 
curves.



Right
The variety of different coloured 
plastics available makes them ideal for 
incorporating into models, as and when 
required. In this highly playful design by 
Alsop Architects, the different elements 
are distinct and remain fairly abstract. 
The use of scoring on the transparent 
plastic façade to indicate component 
sizes is very useful, as it helps the viewer 
to understand the scale of the model 
without unnecessary and complex detail.

Above
The accuracy that can be gained using 
plastics is clearly demonstrated in this 
concept model, which consists of a 
series of similar parts carefully mounted 
so that, whilst it may be possible to read 
some spatial qualities into the model, 
its sculptural properties are much more 
prominent and we may be less certain 
about the intended scale by looking at 
the object alone. 

60  Media

Perspex blocks can offer greater 
resistance than wood to saws when cut, 
and it is often helpful to use a piece of 
scrap wood as a ‘pushstick’ to guide the 
material through the saw and reduce the 
risk of injury. 

tip  CUTTING PERSPEX



Left and below
This presentation model of the scheme for the 
Qingdao World Horticultural Expo by UNStudio 
uses vacuum-formed plastic components to 
emphasise the way that the buildings are 
gently absorbed within the landscape. The 
incorporation of multi-coloured LED lighting 
adds to the vibrancy of the scheme and unifies 
the different buildings.
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Whilst specific plastic priming paints 
are available, it is a good tip to ‘key’ 
the surface of plastic components you 
wish to paint. This is best achieved with 
a medium-high grade sanding pad or 
wet and dry paper. This gives more 
of a texture for paint to adhere to and 
reduces the risk of peeling over time.

tip  KEYING ACRYLIC
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Case study Using plastics and styrofoam

Using plastics and styrofoam to convey sculptural 
forms, Coop Himmelb(l)au have explored the 
fracturing of architecture and the amorphous 
nature of the contemporary city for a number of 
years. Key to their philosophy is the dynamism 
and concentration of spatial qualities that are 
visibly manifest in their designs. This agenda 
brings with it a need to communicate such 
aspirations, and the use of plastics and styrofoam 
is frequently found in their models as these 
materials easily embody the fragmentary and 
sculptural nature of their architecture. The 
transparent acrylic glass enables the typically 

complex internal spaces to be appreciated 
through the building’s frame, and allows light  
to permeate them in order to add further 
dramatic effect.

Above and top
Design development and presentation models for the 
competition to design the House of Knowledge, City of 
Sciences, Belval, Luxembourg.

Opposite page
The presentation model (top) for BMW Welt, Munich, 
is shown in comparison to the final building (bottom). 
The practice’s quest to balance experimentation and 
rigour typifies the dual role of models as generative and 
representative tools in the design process.
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Right
1:1000 presentation model made 
by Rogers Stirk Harbour + Partners 
for the Venice Architectural 
Biennale 2002. At this time, the 
practice’s recently acquired laser-
cutting machine enabled more 
intricate, stacked, clear-acrylic 
context buildings and bases to be 
made. On each stacked layer, a 
deep line is etched by laser inside 
the cut edge in order to stop 
solvent adhesive running across 
the whole face of the layers as 
they are glued together. The base 
here is made from stacked acrylic 
frames which form a cube with a 
hollow inside to take a spotlight, 
up-lighting the fluorescent 
coloured-acrylic tower scheme. 
The use of coloured acrylic glass 
in this model enables the proposal 
to immediately stand out from its 
more subtle surroundings.  

Below right
Competition model for Fourth 
Grace, Liverpool, made at 
1:500 scale. Laser-cut coloured 
fluorescent (also known as ‘live 
edge’) acrylics are used to allow 
the viewer to see through the 
scheme in order to appreciate the 
spaces and objects within. This 
experience is augmented by the 
up-lighting built into the underside 
of the model. Given the size of the 
project, plenty of human figures 
are used at ground level to give 
scale and animation to it.

Left
The clear-acrylic wall construction 
enables the interior spaces of 
this house to be easily viewed. 
The coloured fluorescent (‘live 
edge’) acrylic elements within 
the model highlight the division 
between living spaces and service 
core, reflecting the modular 
construction of the actual house. 
By designating key components 
of this model with contrasting 
colours, the articulation of the 
design is heightened. For example, 
the vertical circulation in red 
appears much more dramatic 
than it would if the whole model 
had been made from colourless 
transparent material. Such 
elements help anchor the design 
and enable its intentions to be 
understood. When photographing 
images, a longer exposure is  
used to capture the integral 
lighting effect.
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Right
This model uses thin translucent 
plastic to build a large sketch 
model of the design, in order 
that its internal structure and 
organization can be explored. This 
material is useful for modellers as 
it comes in thin sheets that allow 
components to be readily cut out 
using a craft knife, which may 
be much quicker than setting up 
workshop equipment to cut sheets 
of greater thicknesses.

Left
The translucent plastic used,  
and the method of lighting 
chosen, reinforces the delicate 
nature of this model. Instead of 
appearing as a potentially heavy 
mass, the upper section of the 
scheme seems to float over the 
more horizontal, linear and solid 
elements that connect it to  
the ground.
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In industry sticking acrylic and styrene 
components together is more often than 
not achieved by using Dichloromethane. 
Also known as Dichlo, Chlorie, Methaline 
and Plastic Weld, it is important to 
remember that this liquid solvent is NOT 
glue. When applying Dichlo, the surfaces 
it comes in to contact with react and ‘melt’ 
as the solvent evaporates. This means 
the fusing of the melted faces bonds 
the components. Understanding this is 
crucial to avoiding scorching or marking 
any components by over application of the 

Dichlo, which will simply weaken them. 
Taking the two components you wish to 
fix together, position each piece in place 
as required and simply touch a brush 
of dichlo to the joint of the components. 
Capillary action will draw the Dichlo along 
the joint. The parts should fuse quickly 
as the dichlo evaporates, leaving a solid 
bond behind. Vee blocks are often used to 
position parts together accurately prior to 
gluing. Remember it is always advisable 
to carry out test pieces if you have not 
tried a process before.

tip  DICHLO APPLICATION



Left This model uses several layers 
of acrylic sheet that has been etched 
and cut to communicate different 
strata of information. The integration 
of contextual data underneath, along 
with the use of live edge acrylic to 
emphasize key components of the 
model, serves to further this.

well), thereby allowing greater detail and intricacy in the 
modelmaking process. Different effects may also be achieved 
by careful sanding with a fine grade of sandpaper, or with 
colour applied to the newly textured surface using ink or paint 
as appropriate.

STEP BY STEP MAKING AN ACRYLIC MODEL

Acrylic has several advantages and therefore allows a number 
of design opportunities when making models. Because it 
is available in transparent or translucent varieties it can be 
placed over printed images to enable layering of further 
information in a model. This layering may be further enhanced 
by CNC cutting and etching (to which the material responds 

When the tape is removed, it has both 
transparent and translucent properties and it 
can then be incorporated into a model. A similar 
effect can be achieved using sandpaper or 
sanding machinery.

Masking tape is carefully applied to the desired 
areas, and the block is then sandblasted. 

A block of transparent acrylic is cut to the 
dimensions required. 1 2 3



Left
The styrofoam of this model enables the sculptural qualities of the 
design to be explored. Rather than an overtly architectural proposition, 
the scalpel marks and hewn surface of the material give the model the 
appearance of an artist’s maquette or mould. The inexpensive nature of 
this material makes it very suitable for such initial formal experimentation 
between mass and void – and because it can be worked very quickly, 
using basic tools, it allows the designer’s imagination to explore many 
ideas. A much smoother version of the model was later produced from a 
mould using resin (see page 72).

Below
In this example, thin layers of foam have been built up quickly by cutting 
various pieces and pinning them together in order to test a combination 
of the forms. The flexible nature of this material allows for revision and 
reassembly of the stacks prior to the consolidation of design ideas, which will 
lead to modelling them in a more permanent manner – for example, using 
wood (see page 50).

Above
For Barkow Leibinger’s Smart Material House project styrofoam is used in this 
model to explore the configurations of elements which can be prefabricated 
and quickly installed on site. In this image the different levels of the 
housing are laid out adjacent prior to assembly but compare this with the 
development of the project (see page 165).
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Sourcing the exact colour for translucent 
elements is not always possible, so a 
fine dusting of spray paint over clear 
acrylic sheets can be a good substitute. 
This will also provide you with a 
component that has one glossy side and 
one that is relatively matt in appearance, 
which may contribute to the overall 
composition in a model.

tip  colouring acrylic
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In this model for Morphosis’ 
design for the Phare Tower, Paris, 
the translucent nature of the 
modelling material embodies 
the concept behind the project. 
‘Phare’ is French for lighthouse, 
as the external envelope enables 
the structure to be seen beyond 
it. The model accurately describes 
the interplay between structure 
and outer skin, whilst reinforcing 
the luminous quality of the design. 
This model has been extensively 
published and exhibited, in 
addition to being used to 
communicate with the client. 
Employed in this manner, the 
power of such models to promote 
a project affords designers a vital 
method of engaging with the 
public and the press.



Styrofoam, acrylic and plastics  69

tip ACRYLIC LAYERS

Designing your model in layers 
according to acrylic thickness 
can allow you to create subtle 
details to the building facades. 
Recesses such as windows and 
doors can easily be represented 
by the physical form of the 
layering or by colouring.

For this model of the Seattle Public Library by OMA, different plastics are 
used to communicate different aspects of the design. In the image at the 
top left, the three-dimensional organization of the building’s programme 
is explicit, and the fluid circulation between the ‘floating’ main elements is 
clearly indicated. By contrast, in the image at the top right, the geometry 
of the transparent outer envelope wraps around the building programme 
and gives a sense of the external appearance. The photograph above 
shows the completed building.



The use of transparent acrylic glass 
with coloured ends transforms 
the spaces of this design into a 
three-dimensional Mondrian-
style arrangement. Whilst this 
image shows the model in plan 
view, its high level of abstraction 
provides very few clues as to the 
actual architectural characteristics 
but instead offers a geometrical 
analysis typical of the earlier work 
of its creator, Peter Eisenman.

Painting clear acrylic model components 
can be difficult, and the shiny and smooth 
finish of the material has a tendency 
to reveal brush strokes. Therefore, it is 
recommended that the desired areas be 
carefully demarcated with masking tape 
and then coloured using spray paints. 
Remember to keep the nozzle of the 
spray paint at a suitable distance from the 
material, and to build up layers of colour 
gradually and in an even fashion. 

tip  spray-painting acrylic
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Cast materials are typically very malleable, and this 
adaptability is retained to various degrees depending on 
the particular material and how it is subsequently treated. 
This category includes materials such as clay, plasticine 
and plaster – the latter also commonly known as gypsum. 
Modellers only usually work with one of these materials 
in a model at a time, since their different properties do 
not make them easy to combine. The ‘hands on’ nature 
of this type of materials means that architectural models 
made from them tend to focus on exploration of form 
and relationships between mass and void rather than 
incorporating detailed design information. Despite 
this, it should be pointed out that it is possible to cast 
plaster with considerable accuracy if required, in order to 
produce complex and fluid three-dimensional forms with 
a smooth finish. In the construction process gypsum, 
also known by its chemical name of calcium sulphate, 
is used at full-scale – typically, though not exclusively, 
for internal finishes. Working with this material for 

The roughcast texture of this initial 
design model enables the effects 
of light and shadow to be studied 
across its various projections and 
indentations. When placed upon a 
material that is smooth and highly 
contrasting in tone, the conceptual 
materiality of the scheme is  
further highlighted.

architectural models involves producing a mould for 
the liquid plaster to be poured into. Although this can 
sometimes be a time-consuming activity, the benefit is 
that once the mould has been produced it can be used 
over and over again as necessary. This is particularly 
useful if a designer needs to produce a lot of repetitive 
components for a model. Modelling plaster is a white 
powder mixed with water for use in liquid form as 
described above, or may be used in thicker consistencies 
with craft tools. Whilst plaster in its liquid state can 
sometimes be messy to work with, it quickly sets and 
hardens. When it has transformed into its solid state, it 
can be worked on further with a craft knife or sandpaper 
for more detailed work on surfaces – and it may be 
painted or varnished to extend the possibilities of  
its appearance. 
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Resin, clay and cast
materials



The use of clay as a modelling material is long established 
across a range of creative disciplines. For the purpose 
of architectural models, clay has often been used to 
sculpt three-dimensional ideas quickly and to investigate 
form – especially organic forms, which may be difficult 
to model in other materials. Perhaps more than with 
any other modelling material, the tactility experienced 
when using clay promotes a direct engagement with it 
that encourages further ideas to be explored. Such sketch 
models can be developed to test design ideas simply and 
effectively. The most important factor when working with 
clay is to keep it suitably moist by the regular addition 
of water to ensure it does not crack or dry out. Once the 
model is ready it may be fired in a kiln to consolidate its 
form, the practice more familiarly known as ‘ceramics’ or 
‘pottery’. A similar process is used on a much greater scale 
to manufacture bricks and roof tiles for the construction 
industry. 

Further to these materials, plasticine and air-drying 
modelling clay are also used in architectural models. 
Plasticine (also known as plastic modelling clay), unlike 
the previous materials, remains formable and can be 
continuously reworked as it does not dry out or harden. 
This makes it ideal for design-development models, in 
which ideas can be repeatedly tested, documented and 
then revised. It is available in a variety of different colours 
that can also be mixed together to provide further and 
subtler variations. Air-drying modelling clay, as the name 
suggests, has characteristics very similar to clay but does 
not need to be fired in order for it to harden.

Far left and left
A resin model produced using 
a mould. Compare the smooth 
geometry of this model to the 
one produced earlier in the design 
process using styrofoam (see page 
67). With this model the impact 
of ALA Architects’ proposal for 
the Warsaw Museum of Modern 
Art can be investigated more 
rigorously by the designer and 
presented to others. This model 
was then coated with metallic 
paint to further demonstrate the 
sculptural qualities of its fluid 
form. The lack of surface detail is 
a deliberate decision to emphasize 
its formal purity and mass.

Above
This 1:500 cast plaster block of a 
proposed form of Feilden Clegg 
Bradley’s concept for the Hive is 
covered with gold leaf. The mould 
was made from a fold-out net of a 
SketchUp model. 
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Step by step Casting a plaster model FROM A 
SILICONE MOULD
Plaster is an inexpensive and interesting material to 
experiment with as it affords the modelmaker the 
opportunity to produce model bases and components that 
incorporate topography and textures during the casting 
process. It may then be worked on further using knives, 
sandpaper or paints depending on the desired finish. This 

method has an almost limitless range of possibilities but it is 
useful to have an idea of the intended application in terms 
of scale and size of the surface and component to be cast.

Using a container or custom made mould 
former, fix the master model centrally in place. 
The size of the container used should reflect 
the strength required for the mould. In this case 
the component will be small but rigid so 1-2cm 
walls should be more than enough to support 
the cast without distortion. 

Following the manufacturer’s instructions, 
thoroughly mix the silicone and catalyst whilst 
trying to reduce the amount of air mixed in. If 
you have access to a vacuum chamber use this 
to get out as many air pockets as possible. 

Mix plaster to the manufacturer’s instructions 
aiming to achieve a single-cream-like 
consistency. A good guide to mixing is to 
add powdered plaster to water until ‘islands’ 
of plaster begin to form at which point begin 
mixing to remove any lumps. Pour into the 
silicone mould in the same manner as the 
mould pouring process.

Pouring the silicone in a thin stream at a steady 
pace will help to reduce the chance of bubbles 
in the mould. Allow the mould to cure for the 
manufacturer’s specified time. Once cured, 
remove the silicone mould from the former 
taking care not to damage the master model in 	

      case you should need to re-pour the mould. 

Allow the plaster to set and carefully remove the 
cast from the mould. The advantage of using 
a silicone mould is in its flexibility, which helps 
prevent any damage to fragile casts and aids 
removal. 

The finished cast can be used for a variety of 
uses such as exploring façade detail or as a 
component in a larger model. 

1

4

2

5

3

6



Below left
The pure formal qualities and 
mass that cast materials bring to 
modelmaking by virtue of their 
properties can make simple, 
bold models very striking. In this 
example, the addition of laser cut 
timber components emphasise 
the contrast in materiality and the 
relationship between light and 
shadow.

Bottom
Cast materials, such as plaster, 
allow relationships between solid 
and void to be investigated in a 
different manner to sheet-based 
materials, such as paper and 
cardboard. The cohesiveness of 
their continuous surfaces directs 
our attention to the sculptural 
qualities of the architecture. 
Further detail can be carefully 
carved into the surfaces and mass 
of these models, dependent on the 
level of information required.

Opposite top
The beauty of these smooth, fluid 
forms is represented in this model 
using very carefully produced 
and finished plaster components. 
The secret to making curvilinear 
forms such as these from plaster is 
to spend plenty of time carefully 
constructing precise moulds, as 
any flaws will immediately be 
apparent after the casting process. 
When lit appropriately, the 
material can give the appearance 
of sculpted, in situ, cast concrete 
– as is particularly evident in the 
top image here. This modelling 
process also replicates a similar 
sequence that occurs in the 
construction of in situ concrete 
itself, in which accurate moulds 
(or ‘formwork’) need to be made 
prior to pouring. Even the most 
carefully constructed mould can 
occasionally leave rough edges 
or minor blemishes on plaster. 
To treat these, use a fine grain of 
sandpaper and smooth off with 
slow, even movements in  
one direction.

Using air-drying modelling clay can 
save lots of mess and, as an added 
advantage, it can be worked using basic 
equipment such as a cutting mat and 
knives.

tip  working with clay
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Above
The abstract, organic form of the 
design for the Ordos Museum, 
China by MAD Architects was 
conceived as an airy monumental 
cave flushed with natural light 
through skylights. In order to 
convey the curvaceous geometry 
and contrast between the external 
metal-clad envelope (top) 
and the purity of the internal 
spaces (middle), a presentation 
model was cast from clay and 
subsequently glazed to illustrate 
how the light would penetrate the 
section of the building from above. 

Left
The two sectional models were 
presented on two tables aligned at 
an angle to each other to enable 
visitors to appreciate the design’s 
formal elegance.



Right and far right
The transparent properties of 
resin facilitate the use of coloured 
pigments to produce component 
variants, as seen in these images. 
The resultant translucency permits 
the relationships between the 
interlocking elements of this 
design to be clearly communicated 
(left), and further described using 
different lighting conditions 
(right). This is a key stage of the 
design process that Neutelings 
Riedijk, the architects for this 
project, employ, as they are 
interested in the way in which the 
various functions within a building 
stack together and relate to voids 
and public space.

Centre right
The different components of the 
model shown above, all of which 
were cast separately. Owing to 
the interdependent nature of the 
pieces in this model, it is essential 
that great care be taken when 
constructing each mould, in order 
to ensure a close fit when they are 
removed and fitted together.

Below right
This close-up image of a single 
component of the same model 
enables the extent of the detail 
and the precision of the casting 
process to be appreciated. Note 
how some surfaces in this piece 
have been carefully sanded to 
enhance the material’s qualities 
and to create variation within a 
single element of the model.
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Top right
This roughcast plaster model 
showcases how gypsum can 
be used to project a sense of 
materiality. The mass and variety 
of forms within the design are 
immediately apparent, and the 
addition of controlled lighting 
allows the formal qualities to be 
explored even further.

Centre right
The same model viewed from the 
other side demonstrates the rich 
composition of volumes and their 
interplay with light and shadow – 
as elements which were recessed 
in the above image suddenly 
project outwards, and vice versa.

Bottom
The use of plasticine in these 
models allows the designer, 
Antoine Predock, to quickly 
develop ideas and revise the 
design as desired. This material 
is especially useful for modelling 
topography as in can easily 
incorporate complex site geometry 
in three dimensions, often by 
using fingers to make impressions 
or build up layers. In addition, 
plasticine is useful for projects in 
which the landscape is an integral 
part of the design proposition as it 
may be readily adapted and, if one 
type of the material is used, appear 
harmonious with the building.
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Case study Cast resin elements

This 1:100 full-detail section model of Canary 
Wharf Underground Station was made at 
Amalgam Modelmaking Ltd and includes features 
right down to posters, adverts and tube maps 
mounted on the walls. Commissioned by Lord 
Foster for the Norman Foster Foundation, the 
model was specifically built to be displayed 
alongside models of other signature buildings by 

the practice. The highly detailed 3m long model 
was finished in a subtly realistic palette and 
fully illuminated. The model has 800 individual 
stainless steel plates attached to the escalator 
treads and 70 vacuum cast resin ceiling panels 
to replicate the cast concrete slabs in the existing 
station. The entire roof of the station is laid out 
as a landscaped park; the only visible station 

elements are the swelling glass canopies that 
cover its three entrances and draw daylight deep 
into the station concourse. At 300 metres (984 ft) 
in length the building is as long as Canary Wharf 
Tower is tall. The robust aesthetic is achieved by 
a simple palette of hard-wearing materials that 
create the dramatic atmosphere.

Top
The entire sectional model, 3 metres (9 ft 10 in) in length at 1:100.

Centre left
Vacuum cast resin ceiling panels.

Centre right
Spray-painted model components awaiting assembly. Note spring clamps holding 
elements together whilst adhesive dries.

Bottom
The level of detail can be fully appreciated in this carefully composed photograph, which 
shows the ceiling panels in place.



Right A photograph of the completed building. 

STEP BY STEP USING PLASTICINE TO DEVELOP FORM

development illustrates one of the fundamental approaches 
in architectural design as it is the result of a quest to balance 
contextual limitations while pursuing formal inquiry. For more 
images of this project see pages 135 and 142.

In the modelling sequence below, it is possible to see the 
different stages of the design process for the development 
of the form of ARCAM, Amsterdam, by René van Zuuk. The 
sculptural shape of the design is evolved through a process 
of contouring a piece of plasticine from a basic trapezoidal 
block to a much more curvaceous and sleek form. This design 

The form is streamlined even further, and 
it is possible to see the emergence of a 
large aperture or feature as the form is also 
chamfered at the front.

The edges of the block have been curved, and 
the form has a smoother overall appearance. 

A basic block is cut from the plasticine. 1 2 3

A refined version of the building’s form, in which 
the front aperture is more developed and the 
model has more detail across its surface in 
order to describe its appearance.

4



Having removed the frames 
and shuttering, the concrete 
component is left – sandwiching 
the textured material within.

Additional material can also be 
used to line the frame and allow 
experimentation of surface texture 
– in this case, folded polythene 
sheeting.

The concrete is then mixed and 
the frames are filled. Time should 
be taken to systematically and 
gently press the mixture down 
into the frame, in order to ensure 
even casting and to avoid air 
bubbles.

The concrete is allowed to set 
according to manufacturer’s 
instructions.

A simple wooden frame is made. 
The frame can be lined with 
heavily grained wood, so that the 
pattern of the timber shuttering 
is revealed in the final surface of 
the building.

Softwood blocks are cut at 
suitable lengths, to be assembled 
as shuttering for the concrete to 
be cast into.

7 The two layers of concrete 
are separated, revealing the 
plastic lined element. The plastic 
sheeting is carefully pulled away 
from the concrete surface.

8 The resulting concrete panel can 
be used to examine the textural 
possibilities of full-size building 
components, or this technique 
could be used to form elements 
and bases of models across a 
range of scales.

STEP BY STEP Casting a concrete model

Of course, one of the main materials used in the building 
industry is concrete. This is usually precast or cast in situ, 
depending on the design, cost and sequence of construction 

adopted. It can be a useful exercise to test design components 
by working with the actual materials directly, where available. 

1 2 3 4

5 6

Care should be taken when handling cement and concrete as it is 
caustic in nature and the mixing process is exothermic, i.e. heat 
is given off as the cement is hydrated, so it is very important to 
ensure that suitable safety equipment is worn such as goggles, 
gloves, and a face mask to prevent inhalation of dust.

tip  SAFETY WHEN HANDLING CEMENT



The sides of the mould are lined with thick clay to minimize the use of the 
gel flex. Small cubes of gel flex are heated until it is in a liquid state and 
poured into the mould.

Given the nature of the component’s form, a concrete mixed using a small 
aggregate was used to fill the silicone mould by hand to reduce air bubbles 
and produce a smooth finish.

The concrete component’s upper surface is scraped smooth before being 
allowed to dry.

The two components are sanded by hand to provide a smooth surface and 
facilitate easy connection to one another.

Consult the manufacturer’s instructions for drying time and once ready 
carefully remove the silicone mould from its casing.

Steel mesh is added to build up a sandwich of reinforcement due to the 
component’s geometry.

Having removed the silicone mould, the concrete component is left and the 
process is repeated to create a corresponding component.

The resulting concrete element is formed from the two interlocking planar 
components to produce a stable, self-supporting prototype.

For more intricate forms and components it is useful to be 
able to cast concrete from a silicone mould as this enables a 
precise yet geometrically complex element to be made.

1

3

5

7

2

4

6

8

STEP BY STEP Casting CONCRETE COMPONENTS 
FROM A SILICONE MOULD



Steel and other metalwork
For the purpose of architectural models, metal is typically 
used in sheet form to represent cladding or other building 
finishes, although metal rods, sections and mesh may 
be incorporated to model structural elements and other 
components. These sheets are available in a variety 
of thicknesses. There is a wide choice in the visual 
appearances that can be achieved using these materials 
since they may be flat, corrugated or perforated to varying 
degrees of opacity. 

Below
Eden Project, Cornwall. 
Photograph of the  
completed building. 
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Step by Step Modelling a geodesic dome

These images illustrate the construction of a model for 
Grimshaw Architects’ Eden Project, built by Richard Armiger: 
Network Modelmakers. Considerable skill and planning were 
required to complete this complex and ambitious model. Once 
the frames are modelled a model of the landscape is made so 
that the design can be integrated with its surroundings.

Brass rod components 
are cut to various 
lengths and then taped 
into position onto a 
wood former, before 
being soldered together. 
The wood former 
provides the needed 
support and ensures 
the parts are precisely 
positioned.

Initial sketches are 
made by the Lead 
Maker to carefully 
sequence the 
construction.

1

2

To check fit, the sub-
assembled geodesic 
structure is then offered 
up to the as-yet-
incomplete, quarry-
hillside site model.  
This is an essential task 
because the topography 
of the surrounding area 
varies widely.

3

To represent the 
translucent ETFE panels, 
the geodesic structure 
is then clad with a 
‘skin’ of clear acetate 
components (having 
first spray-painted the 
structure with metal 
etching primer and  
then added the final 
colour coat).

4

To integrate the building 
with its surroundings, 
and with the complex 
geodesic structure and 
skin nearly complete, 
the model’s hillside 
context is sculpted, 
and landscaped with 
miniature trees and 
foliage.

5
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The main different types of metal, and their key 
characteristics, are outlined below:

Aluminium – this is a light silver in colour and does not 
corrode. It is relatively soft, making it easily worked in 
models, but whilst it can be glued it cannot be soldered.

Brass – this metal is formed from copper and zinc and is 
usually seen in its gold format, although the proportions 
of the metals in the alloy determine the material’s colour. 
It can be polished, soldered and bonded with adhesives.

Copper – this reddish-brown metal can be easily glued, 
soldered and polished. A unique feature is that it oxidizes 
through contact with the air, which turns it a green 
colour over time. Artificially aged or pre-patinated copper 
is often used for roofs of buildings.

Nickel silver – this is a silver-coloured alloy with a shiny 
appearance which will not corrode through contact 
with air. It is useful for representing metallic building 
components, and can be glued and soldered easily.

Steel – this is typically dark silver in colour and corrodes 
easily, resulting in a reddish-brown rust. It is a versatile 
material, which can be welded as well as glued and 
soldered. Steel can either be protected from corrosion, 
with paint or galvanization, or it can be weathered prior 
to use in models to give the appearance of COR-TEN steel. 
Stainless steel is an alloy that is lighter in colour, shinier 
in appearance and will not corrode.

When not used in sheet form, the most common type 
of metal found in models is either wire mesh or slender 
metal rods – the latter available, similarly to metal sheets, 
in different types of metal. Wire mesh is a highly useful 
modelling material as it can be easily manipulated into 
complex and organic forms. It can also have additional 
materials applied to it or stretched over it to give it a 
skin or cladding. Metal rods, meanwhile, can be cut to 
represent structural elements such as columns and beams, 
or may be soldered or glued together to create frames and 
trusses. 

Neil Spiller’s quest to develop a 
personal architectural language 
that investigates the surreal poetics 
of contemporary technology 
and identifies new spaces where 
architecture may exist, has been 
represented through a wide 
range of media. His synthesis of 
mechanisms and myth is illustrated 
in this sheet-brass model of an 
intervention for a public space in 
Piestany, Slovakia.

Cutting metal rods can be difficult so it 
may be useful to set up a clamp and a 
block to saw against. This is particularly 
helpful when making structural frames 
to ensure that the modular components 
are of equal length.

tip  CUTTING METAL



Left
This 1:1000 competition model 
for the Mutua Tower, Barcelona, 
by Rogers Stirk Harbour + Partners 
utilizes a striking, etched-brass 
vertical element alongside wooden 
and acrylic components. The 
scale and drama of the image is 
the result of using a wide-angle 
lens, with the camera positioned 
as low and as close to the model 
as possible to communicate a 
pedestrian-level perspective view.

Top right
Brass etched model components 
as they are produced on a metal 
sheet.

Right
The detail components of this 
entrance’s ‘ironwork’ were 
produced using brass etching.

Soldering metal components together 
can be tricky for the inexperienced, so it 
is useful to practise with scrap bits and 
off-cuts of material before working with 
parts intended for a model. 

tip  SOLDERING METAL
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Brass Etching – this process can allow us to create fine 
details that can add an extra element of intricacy to models. 
This technique is mainly used in presentation models due 
to its relative high cost. Individual ‘photo-resist’ plates 
are made up from any given CAD files prepared for the 
companies requirements. These plates are exposed to 
UV light to create an impression of your drawing on the 
surface of the metal. The resulting stencil-like plate is 
then chemically exposed in an acid bath resulting in the 
exposed areas of the brass being part etched or removed 
depending on the design. The cost implications of this 
process mean a one-off piece may be fairly highly priced 
but mass production of components from the same plate 
will be cheaper due to the one off plate set up. Finished 
components look great in their raw brass format but can be 
easily painted once primed with an acid etch primer.  
Whilst it is possible to do this on a small scale, most makers 
choose to get etching done through specialist companies 
who are set up and experienced in the process. 



CAD/CAM
Computer-Aided Design and Computer-Aided Manufacture 
(CAD/CAM) is used in industry and for modelmaking 
more extensively than ever before, because of the very 
nature of the digital format it has become more cost 
effective and efficient to manufacture model components.  
Multiple parts can be produced quickly and accurately, 
the process has the benefit of speeding up the output 
time if a model is required at the end of a short deadline 
or for a quick sketch models. To discuss the large number 
of different approaches and techniques comprehensively 
requires an entire book in its own right as mentioned 
earlier, therefore this section describes some of the more 
common opportunities presented by using computers 
as part of the modelmaking process. There is no doubt 
that computers have revolutionized architectural design, 
and yet despite initial speculation that physical models 
may become extinct and be replaced by their virtual 
counterparts, the current situation illustrates that they are 
in fact experiencing something of a renaissance. 

A significant number of universities now offer 
these modelmaking processes to architecture students 
as part of their workshop resources. As stated earlier, the 
success of this process is determined by the accuracy by 
which the initial modelling data is constructed using 
CAD software. Therefore it is essential that all relevant 
information such as site topography, façade profiles and 

apertures is included before the CNC machine is involved. 
Without this the machine cannot operate properly and so 
extra care should be taken to check dimensions and the 
CAD file format otherwise the data will not be correctly 
‘plotted’. It is recommended that test runs are carried out 
as machines may vary, for example the cutting head may 
move directly on or either side of the CAD line, so that 
valuable time and material is not wasted. Digital drawings 
will more often than not need editing significantly before 
they are used to cut anything on a CNC machine. Most 
CNC machines will use their own manufacturer’s cutter 
software for machining, but importing CAD DXF files or 
DWG files from AutoCAD or other software packages is 
also a good option. Digital drawings have the benefit of 
being in a constant state of change in the design process, 
this is vital if a design needs accurate detail changes and 
visualisation of those amendments. Materials that may be 
used with a CNC machine are those that are available in 
sheet format, the thicknesses of which vary depending on 
the material. Metals such as aluminium, brass and steel 
can be used in thicknesses up to 5mm, whilst acrylic glass 
and some plastics along with wood-based products such as 
MDF and plywood can be used in much larger thicknesses 
depending on the size of the machine. If you are in any 
doubt as to the suitability of a material it is important to 
consult an expert such as the workshop staff.
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Left
The potential of CAD/CAM 
processes to create innovative 
designs and complex geometry 
is illustrated by this 3D printed 
model, made using an SLS 
machine.

Below
All CAD/CAM machines require 
accurate digital drawings to ensure 
the translation from 2D to 3D 
component is smooth. This 3D 
CAD drawing of the Eden Project 
was produced using the Rhino 
software platform.
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One of the significant advantages of using computers 
in the early stages of the design development process is 
that it is possible to create and modify forms and structures 
that would be very difficult to do with physical models, 
especially designs based on complex organic geometry. 
However, if CAD had provided an effective substitute 
for physical scale models, there would be no need for 
models made using CAD/CAM technology and yet they 
are produced in an increasingly widespread manner. 	
CAD/CAM modelling can be a full-size operation, making 
prototype parts from a given material and this is common 
in a number of design and engineering disciplines. 
Architects by the virtue of the size of buildings often use 
this technology to model scaled-down representations of 
their designs but may also make full-size prototypes. Some 
CAD/CAM processes, such as those using a laser or router, 
are subtractive in that they remove material from a sheet 
or block to leave the relevant elements behind and in this 
sense are essentially a carving technique. By contrast, other 
processes are additive and involve the incremental build 
up of layers of material. An example of this latter process is 
a 3D printed model that is formed topographically. Whilst 
there are clear benefits to the speed and precision CAD/
CAM offers to modelmaking, it is very important to see it 
as another tool to use towards a final model rather than a 
complete package for every aspect of your design. 

Below right 
Laser cutter in operation and 
resultant components illustrating 
laser etching and cut elements.

Left
CNC milled model of the Eden 
Project, produced from carefully 
constructed drawings such as the 
one at the bottom of the opposite 
page. By combining CAD/CAM 
processes with skilfully employed 
manual techniques, modelmakers 
can produce excellent results. This 
model, originally produced as a 
final undergraduate project by 
Lauren Milton, is now installed at 
the Eden Project’s visitor centre 
where it functions both as a 
‘tactile map’ for visitors with visual 
impairments and an attractive 
alternative to the usual 2D version. 

Below left
CNC machine and example 
components milled from 
MDF sheet.



88  Media

CNC
Computer Numerical Control is the process of cutting 
material with a computerised milling or router machines.  
CNC technology has been around for quite a number 
years making CNC machining a very versatile and 
effective way of profiling sheet material into a design or 
milling thicker material to create 3D objects and reliefs. 

CNC Machines are much better at accommodating 
larger scale work and can be a better practical solution for 
1:1 detailing of full-scale work or prototypes. Certain thin 
gauge metals, plywood, MDF softwoods and hardwood 
can be machined of a CNC routers machine even some 
polystyrene based foam. CNC file types are generally DXF 
and DWG, 3DS and Artcam file formats.

Laser cutting – this is a similar process to CNC 
machining as it uses the same technology but instead of 
using a cutter to profile the materials it uses a laser to cut 
a design from sheet materials.  

Laser machines come in quite a large variety of bed 
and power output sizes. The larger the power output the 
thicker the material it will cut through. A 60 watt laser for 
instance will cut very thin 0.03mm paper all the way up 
to 6mm plywood and 12mm acrylic. Laser machines can 
cut a whole range of materials from acrylics, plywood, 
MDF, card, paper, to even fabrics and rubber. Engraving 
can also be done on much more resistive materials like 
ceramics, slate, glass and some metals. 

A number of considerations need to be looked at 
before you can use a CAD drawing with a laser machine.  
Like the CNC machine, greater control can be given over 
to the designer and maker in terms of a large variety of 
effects and finishes that can be achieved when using the 
laser cutter software. Again, care must be taken when 
editing drawing before using a laser machine, a common 
issue is having duplicate lines and layers in a drawing that 
can confuse the machine when you would need to assign a 
desired cutting affects to a drawing.  

All laser machines use a small number of different 
coloured layers to assign cutter affects to a design. The 
scale of the drawing would need looking at to so that it 
would fit on the machines bed size properly. Engraving 
and cutting can be achieved quickly and effortlessly and 
this has undoubtedly revolutionised the modelmaking 
experience not just in industry but in education generally.  
Laser cutter file types are generally DXF, DWG, CorelDraw, 
and Illustrator alongside generic laser cutter software.  

Below and below right
The fluidity of circulation and 
space inherent in the design for 
the Mercedes-Benz Museum 
by UNStudio is explicit in this 
model, made of a resin material 
built up from layers using Rapid 
Prototyping. Resin can be used 
manually, but care must be taken 
when working with it since the 
fumes can be toxic. Therefore, 
always use it in a well-ventilated 
room and wear a mask approved 
for chemicals.
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3D Printing – quite simply is a process by which a 3D 
computer model is printed with a powder, resin or ABS 
plastic material so as to generate a rapid prototype three 
dimensional models or finished object.  

The 3D printing process can be particularly useful 
when producing highly detailed small objects and complex 
geometry that would be difficult or time consuming to 
make using traditional methods.  

Many makers choose to use this process to achieve 
a high level of accuracy that they feel they could not 
achieve through their own hand skills. Being proficient in 
3D modelling is essential for this process to be beneficial 
in terms of accuracy and time saving. The 3D print 
produced is only as good as the computer model and is 
not a solution for weak design ideas or inadequacies in the 
model. 3D printer file formats that are generally used are 
STL and 3DS file formats.

Above right
In this structural model for Greg Lynn’s proposal 
for the Eyebeam Institute, New York, the various 
model components have been laser-cut and 
then assembled together. A design such as this, 
with very intricate curvilinear geometry, would 
be very difficult to achieve using traditional 
modelmaking methods alone.

Below and right
Greg Lynn has long embraced and developed 
innovative applications for CAD/CAM 
technologies to represent his organic and 
geometrically sophisticated designs, as 
illustrated in these models. His Binary Large 
Object-derived designs have even become 
shorthand for a particular aesthetic known as 
BLOB-architecture.
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Better-quality printers use a support system in 
order to create the desired object that can be removed 
after printing. One of the benefits of having the support 
structure is that it aids the printer in producing complex 
geometry that is of use if a moving part is required from 
the printed element.

Care must be taken when generating the initial 3D 
design work so that all the objects are solid and that all 
of the geometry’s faces, edges and plane are orientated 
properly so that they print successfully.   

Scale is another consideration before printing a design 
as you may find that some cases models or prototype 
details are much too small to print after they are scaled. 
Some powder printed models need fixing with some sort 
of infiltration system like Cyanoacrylate (Superglue) to 
improve surface quality and make the parts more durable.  
A powder printer will need some sort of removal system 
for cleaning any excess powder and debris from the model 
before it is fixed with superglue or an equivalent. ABS 
plastic printed components, by comparison, are much 
more hard wearing and may be drilled, machined, sanded, 
etc. after production. An ABS plastic part will need to have 
all the support material removed. This is typically done 

using a warm chemical salt solution that the components 
are submerged in for a period or time. Processes such as 
these are covered visually and in more technical detail 
later in this chapter. 

Over the years 3D printing has become more 
affordable and there are a number of companies on the 
internet selling fairly cheap 3D printing machines that 
you can either assemble yourself or purchase. Most come 
with free printing software and downloadable freeware 
for printing objects. There are numerous online resources 
with a wide range of useful and free printable 3D puzzles, 
architectural details and other objects.
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Opposite
A Rapid Prototype model (bottom 
right), produced to investigate 
spatial impact and geometry, is 
shown here in the context of a 
development. The opportunities 
afforded by such a process for 
making complex organic forms 
mean it can be a very effective 
method of developing designs and 

then testing the physical qualities 
and spatial effects of a proposal. 
Note that the surrounding urban 
context is deliberately simplified 
and made from material similar in 
tone to the proposal, in order to 
allow the full drama and sculptural 
aspects of the design to be 
appreciated.

Here we can see PROP, the prototype bench or low 
table developed by Chung Tyson. It is conceived as an 
adaptable piece of furniture to gather people, define space 
or display objects. Made from readily available sheet 
materials selected for their high quality, this 1:5 model 
was CNC milled from plywood to explore potential 
finish options.

Left
CNC milling machine cuts the 
components out.

Below
The cut sheet showing all the 
milled components prior to 
assembly

Below
the 1:5 model illustrating a 
combination of contrasting 
sheet materials and the elegant 
structure and design.



STEP BY STEP Powder printing

The first stage of this process 
requires accurate CAD drawings 
of the desired components that 
can be used to create a 3D 
model. 

When the 3D print has completed and its allotted curing time has passed 
(usually advised by the printing software) careful excavation can begin. At this 
stage the components are still very fragile so great care must taken when 
removing support material and moving to a powder recycling station.

Although powder prints 
are bonded in the machine 
they more often than not 
require additional fixing.  
Cyanoacrylate (Superglue) 
can be used to improve 
surface quality and make 
the parts more durable for 
finishing. 

The precision of such 
processes facilitates 
the manufacture 
of very detailed 
components and 
surfaces, which would 
be almost impossible 
using traditional hand 
techniques.

Once you have a completed and scaled 3D 
model made up of solid elements as opposed 
to surfaces you are ready to print.

Powder printed components will need some sort of removal system 
for cleaning any excess powder and debris from the model. The most 
commonly used is a powder recycling station, which allows dust to be 
contained and collected to be re-used.

1

3

5 6
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3D powder printing is a fast and effective way of producing 
rapid prototyped models and design details that has been 
continually developed since the mid 1980’s. The process 
builds components in layers using plaster-based powder and 
a binding solution. This takes place in a bed, which provides 

all round support in the form of the surrounding powder whilst 
printing takes place. This is beneficial to the end user and 
institution as this powder can be reused as building or support 
material making the process significantly cheaper than ABS 
plastic printing. 



STEP BY STEP ABS Printing/rapid prototyping

Once you have a completed and scaled 3D model made up of solid 
elements as opposed to surfaces you are ready to print. 

This printing process requires a support material to accurately model 
complicated 3D geometry. Overhanging and top heavy elements require 
such support to successfully print.

Most removal systems involve a warm chemical salt solution that the parts 
are submerged in. This process can take a number of hours.  

The printing process is built up in layers of build and support materials 
on the bed of the machine. The time this takes depends on the scale 
and complexity of the components being created but can often run to 
several hours.

Once the print has been finished it can be removed from the machine, 
complete with support structure and placed in a chemical bath. 

After the support material has been softened and dissolved it may require 
further cleaning and hand finishing. It can then be painted or in raw form 
depending on its intended use.

1
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ABS printed plastic are very hardwearing and useful as they 
can be sanded, glued to other model elements, drilled and 
machined. Finishing is also good if you want to fill and spray 
paint the surfaces. Test prints of just a small section of the final 

model are always a good thing to try first before committing to 
spending a large amount of money on something that might 
have the potential of not printing correctly. 
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3D printing – Amalgam 
Modelmaking for Zaha Hadid
This competition model for Zaha Hadid Architects is a 
hand finished clear 3D printed model. The clear resin 
allows light to be transmitted to silhouette the two-toned 
painted silver exterior. The building was printed from 
files supplied by the client on an Objet printer using 
Veroclear resin that actually becomes more transparent 
with age. Once the building was printed the water-soluble 
build support was removed and the form was sanded and 
primed to get the high-quality finish needed for metallic 
paints. Separate 3D printed inserts were produced to 
diffuse the LED light source and function as windows 
within the structure.

Top
The large industrial Objet 3D 
printer.

Right
3D CAD files showing the 
proposed scheme in context.

Left
Clear resin 3D printed model 
illustrating the complex curved 
geometry of the design.

Below
The model is then painted and 
fitted with an LED light source to 
produce the stunning version seen 
here.



STEP BY STEP CNC Milling & routing

The CNC milling machine converts a CAD 
drawing to G-Code enabling toolpaths to be 
defined and components cut out from the 
sheet material.

These elements will be used to produce a silicone mould so 
the frame elements are also bonded together.

In order to reduce the amount of silicone used, 
the mould is packed out with clay. Please 
refer to page 81 to see how this process is 
continued in order to produce cast concrete 
components.

In this example two sheets of 25mm-thick MDF 
were cut to create the base for a mould.

These components were then 
glued together using a strong 
adhesive and clamped down 
for a prolonged period in 
accordance with the adhesive 
manufacturer’s instructions. 

1

4
5

2

3
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The Walt Disney Concert Hall, Los Angeles, by Gehry 
Partners, LLP. Perhaps one of the most important 
architectural projects with regard to digital technologies, 
it fuelled the development of their application in the 
discipline, generating specific software programs in the 
process as well as demonstrating their potential to a 
wider audience. By contrast with the CAD/CAM processes 
described previously, 3D scanning inverts the relationship 
between digital information and physical object. This 
technology reads information from existing physical 
sources, such as a model or building, and translates this 
into the computer as data, forming a digital version that 
may be furthered manipulated using appropriate software. 
3D scanning provides a ‘bridge’, across which design 
ideas may flow in a dialogue between physical modes 
of representation and digital design tools. A number of 
architectural designers retain a preference for physical 
models, and their designs may involve highly complex 
geometry and spatial arrangements.

Top
The digitizer has a tip at the end of the arm and 
electronics in the arm record the 3D coordinates 
of the position of the tip in order to ‘read’ the 
model’s physical features, which are then used 
as the basis to construct a 3D computer model. 

Centre right 
The information from the model is assembled in 
the computer and a digital model is produced.

Bottom left 
The design development and construction of 
this project would have been inconceivable 
without the pioneering use of CATIA 
(Computer Aided Three-dimensional Interactive 
Application) technology.

Bottom right
The completed building, which demonstrates 
fidelity to the physical scale models made 
during its design process.
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Right 
Different grades of 
sandpaper. 

Above
To correctly sand a component to a smooth finish it is best to start with a 
grade of paper that is relative to the roughness of the piece being worked. 
For example, a freshly cut piece of timber will have saw marks left across 
the cut face. This fresh cut will require a low grade of paper initially. Using 
a block to ensure a flat finish, work across the saw marks with this low 
grade of paper. After this face has been sanded, increase the paper 

grade and repeat the process across the initial marks to remove those. 
Each time the sandpaper is passed over the material the sanding marks 
should become finer in accordance with the increased grade of paper. 
The process should be repeated, increasing the grade of paper until all 
cut and sanding marks have been removed. This process applies to both 
types of sandpaper. 

Finishing techniques
When it comes to finishing presentation models the 
highest standard is often expected to convey the level of 
professionalism a design practice would want to show. 
This means careful consideration to the finished look of a 
model. Perhaps the proposed scheme has a specific set of 
colours used throughout the design or requires a minimal 
approach to colour at an earlier stage of development. 
Either way, these finishes can be very influential to the 
prospective audience a model is designed to reach out to. 
Colour schemes are therefore worthy of a lot of thought 
as the model and or design project is advancing. Material 
finishes can be used in their natural state or with the 
addition of artificial colouring. 

Material colour – When the natural state of a chosen 
material is used as the finished colour. This means care 
must be taken in cutting and preparing components to 
maintain the desired finish for example, when using wood, 
saw and sanding marks will need to be removed with care 
through stages of sanding.

Artificial colour – When a desired colour is applied to a 
chosen material when its desired shape or form has been 
achieved. Examples of this would be to stain wood or paint 
acrylic components. 

Using fillers – Fillers are widely used in modelmaking, 
the type of filler applied is largely dependent on the 
material you are working with. When working with acrylic 
or metals, using polyester-based filler with a catalyst is 
preferable. Wooden projects can use a variety of fillers that 
come in many different pigments but rarely match the 
colour of the materials perfectly. Whilst instructions will 
vary slightly on each product the general rule for mixing it 
a ratio of 50 parts filler to one part catalyst hardener. 
When applying filler, make sure you cover the desired area 
but ensure any excess is removed before it cures to reduce 
prolonged finishing work. Once cured, filled areas can be 
sanded over and painted without trace if done correctly.

Technical processes: 
Sanding preparation
Rough finished materials can be worked up to a fine, 
smooth finish in preparation for artificial colour finishing 
or as a final finish. To carry out this process correctly 
requires time and patience. 
There are two main types of sandpaper used in 
modelmaking industry.
•	 Standard gritted sandpaper is commonly used on rough 

wooden pieces to remove splinters and saw marks. 
•	 Wet and dry paper is used on plastics or smooth wooden 

finishes. As the name suggests, this paper can be used 
with water or dry on its own. The benefit of using water 
is that dust produced is reduced and the resulting slurry 
that is produced acts as an additional abrasive on the 
material. 

Both paper types are graded low to high (see image on the 
left). These grade levels refer to the coarseness of the paper 
e.g. Low grade: 80 abrasive pieces of grit per cm squared.
High grade: 1000 abrasive pieces of grit per cm squared.
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Sanding sealer
When working with porous materials like wood that 
requires painting it is necessary to apply a coating of 
sanding sealer before priming. This coat soaks into the 
pores of the material and sets to allow a smooth surface 
to be worked through sanding. The application should be 
carried out through a spray gun to ensure even consistency 
although if these facilities are unavailable brushing to coat 
followed by careful sanding can be effective.

Paint process
Painting is a very individual skill to master, and it is likely 
that personal preferences and skill will combine to develop 
a modelmaker’s particular approach of achieving the 
desired finish through practise. Here is an outline of a basic 
spraying process applicable to both spray cans and guns: 
•	 Apply a primer coat to get an initial covering
•	 Sand this coat lightly
•	 Fill if necessary and refine surface through sanding
•	 Re-prime and refine if required
•	 Build up top coat as required
A general rule of thumb is that it is always better to build 
up coats of paint in stages rather than trying to cover your 
object in one coat. This reduces the chance of ‘runs’ in the 
paint and allows the modelmaker the chance to see any 
flaws that may have been overlooked. 

Health and safety considerations
Whilst individual products will come with their own 
health and safety advice, it is important to get used to 
following basic guidelines: Wearing gloves is essential to 
protect hands from paint and thinners. It is also a good 
idea to wear old clothing or an overall to protect clothes 
from spillages. It is always advisable to wear a respirator 
mask when spraying and to ensure its filters are in good 
condition. Fine particles of paint in the air can easily be 
inhaled and this should be avoided. Many workshops are 
fitted with extraction booths for spraying which offer the 
best environment for in terms of the user’s health. In the 
absence of these facilities it is usually advised to spray in 
a well-ventilated area or outdoors to avoid a build-up of 
airborne fumes and paint.

Using spray cans
Benefits of using spray cans for painting are the portability, 
wide range of pre-mixed colours, and relative low cost. For 
these reasons spray cans are often chosen by students and 
hobbyist modelmakers. Commercial workshops equipped 
with spray facilities prefer to use air-fed spray guns for 
finish, long term costing and eventual responsible disposal 
of used cans. Generally speaking it is much harder to 
achieve a high quality finish with spray cans, however 
with practise a reasonable result can be achieved. The most 
notable and used types of spray cans are plastic primers, 
filler primers, acrylic top coats, lacquers and frosting. All of 
these are readily available at craft and DIY shops.
 
Using canned paints
Using canned paints offers us much more freedom to mix 
colours to our liking in the exact quantities required. The 
use of cellulose paints is being phased out although many 
commercial companies and suppliers still have access 
to old stock. This change was due to the environmental 
impact of cellulose and has been widely replaced with the 
use of water-based acrylics. Whichever paint you come to 
use it is important to mix it using the correct thinners and 
follow the health and safety considerations as listed above. 

Spray guns
Using gravity-fed spray guns offer us great versatility in our 
spray finishes. Standard guns should feature the following 
variable controls:
•	 Air pressure
•	 Fan size
•	 Paint flow
Adjusting these allows for controlled variation in the type 
of finish. Spray settings are very individual and should be 
set each time a different paint mix is put through the gun. 
Spraying with too much paint flowing causes a wet coat 
with an increased chance of inconsistency in the coat. This 
is also more likely to cause runs in the paint. Should this 
happen it is important to leave the paint to dry and rub it 
back to a priming stage – a situation which can be far from 
ideal on fragile components! If the gun’s air pressure is set 
too high this can result in what is known as an ‘orange 
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peel’ texture and is generally not desirable. Matting 
additives also give us the ability to create satin or matt 
finishes to any mixed colour. When adding these it is 
important to use the correct percentage ratio as instructed 
on the additive. Incorrect ratio mix can result in poor 
quality finish or cracking in the paint.

Once the required components have been sprayed 
remember to clean the spray gun. Leaving paint in spray 
gun will mean a lot of work to clean the gun next time it 
is used. The best way to do this is to flush out the paint 
using the thinners used to mix it. As with any other 
process it is advisable to carry out tests before committing 
to the completed components. 

Mixing paint
A good guideline to get used to when mixing and thinning 
paints is to achieve a ‘milk-like’ consistency. Too much 
paint and the mix will not flow efficiently through the 
gun. Too little paint and the coverage produced will be 
weak. Both instances are likely to require rubbing the 
object back and starting from the priming stage should 
they occur. Aiming to mix to the paint to the consistency 
of milk, leaving a slight residue when dripped on the 
side of a mixing cup, will achieve a good flow and area 
coverage through a correctly set spray gun. 

Speckling technique
This technique is often used commercially to differentiate 
between different materials in the proposed design. 
Speckling allows a subtle hue change over specific areas to 
convey differences without using bold block colouring. 
To create the speckle effect using a spray gun set up with 
low air output. Subtle adjustments to the paint and low 

airflow can vary the size of speckles and can therefore be 
used for a wide range of scales and with multiple colours. 
It is important to take into account the thickness of 
the finished painted components. If the parts will be 
assembled into an accurately designed model, paint 
will significantly add to their thickness and thus hinder 
smooth assembly. It is for this reason that the designer 
should take this into account during the component 
construction stage of the project to avoid issues during 
final assembly. 

Desktop air brushes
Airbrushes are essentially scaled-down spray guns but can 
produce a greater level of accuracy when painting. They 
are primarily used with acrylic water-based paints that 
can be easily mixed at low cost. Their use is widespread 
amongst hobbyist modelmakers but does have practical 
applications in the commercial design industry. Most 
suited to small scale components, the main benefit of this 
tool when using acrylics is that it does not require any 
extraction. This means that a compressor can be set up 
and the brush used almost anywhere. If there is no access 
to mains power then compressed air cans may be used in 
place of a compressor. The airbrush offers an increased 
level of control allowing for finer paint gradients or subtle 
detailing. This means they are of little use for covering 
large surface areas that are typically done using spray guns 
or cans. There are a variety of air brushes on the market. 
Typically, low priced models tend to have fewer spray 
controls, which are less likely to be used commercially. 

Opposite, left to right
Airbrush; mixed paint for a spray gun; 
speckling technique.

Right
Creating glazed facades on models is often 
easily achieved with clear acrylic cut to 
suit. These glazed components can be 
easily enhanced by scribing or laser 
engraving glazing breaks or frames into the 
faces. To further enhance these and engraved 
details or text, simply rubbing acrylic paint 
into the details and wiping off the excess 
with a damp cloth, can produce an excellent 
effect. Should any paint be missed when 
wiping off excess, leave it to dry and, using 
a piece of scrap acrylic, gently scrape off the 
paint you do not require. This method will 
not scratch the acrylic faces and thus maintain 
a clear glazing face. 
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Photography and film
Our visual experience of space and form relies upon 
our optical contact with the real world. Therefore, 
when a two-dimensional image is compared with 
a physical model, the latter – by displaying actual, 
visual, physical space and depth cues – appears closer 
to reality. Additional information collected through 
our other senses, such as touch and smell, enhance 
our relationship with a three-dimensional object. 
Indeed, it is the physicality of the model and our 
ability to move around, touch and handle it that 
designers typically see as the primary advantage when 
using its form to communicate their ideas to others. 
Bearing all this in mind, why photograph a model 
and potentially lose so many of these advantages 
of its physical, three-dimensional presence?

The photographing of a model is a transformation 
into another medium that in some ways is even more 
critical than the physical construction itself. Our 
familiarity with two-dimensional images means we 
have a tendency to accept them as ‘real’, whether 

Above
By controlling the artificial 
lighting and framing key views, a 
model may be photographed to 
produce an array of exciting and 
atmospheric images. 

Right
The dramatic spatial effects 
communicated in this image were 
achieved using a comparatively 
simple model, but carefully 
arranging the lighting and  
position of the camera.
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via the media screen or printed page. Therefore, a 
well-conceived and carefully taken photograph can 
enhance a model and translate it into a more ‘realistic’ 
experience. In addition, sequential photographs can 
reveal characteristics of the design beyond those offered 
in the holistic overview that a physical model might 
communicate to the eye. Considered in this manner, 
the modelmaker becomes a film director, controlling 
and editing the views of the model and its spaces. The 
use of different lighting techniques, camera angles 
and framing permits specific images to be taken, and 
can have a powerful influence on how the project is 
communicated to others. Such processes do, of course, 
come with some responsibility – as images of a model can 
deceive and seduce as much as they can communicate 
design ideas clearly. When used properly, photography 
can facilitate a coherent understanding of a project, 
and care should be taken to ensure that images that 
allow for interpretation do not deliberately mislead. 

One significant application of photography is 
its ability to produce large images of what may be a 
comparatively small model. Models are usually seen from 
below eye level, and the use of photography enables the 
modelmaker to orchestrate how a model is seen and may 
enhance the perception of it. Through the production 
of large-format images the model is translated into 
something more visually ‘realistic’, as issues of scale and 
miniaturization are rendered less problematic. Further 
information can then be added to the image – either by 
hand or via computer techniques, such as collage and 

Right 
A model-photography workshop 
using a digital projector to 
cast colour and shapes onto a 
model’s spaces. The designer can 
experiment with various camera 
positions to record the most 
evocative images.

Always think carefully about the view 
of the model that you wish to capture. 
Neutral backgrounds make a model 
the focus of the viewer’s attention, and 
make it much easier to test different 
lighting conditions upon and within it as 
required. Avoid having any objects in the 
background that will instantly reveal a 
model’s real scale.

tip  Backgrounds 
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Above 
Lighting a simple cardboard model 
with two highly contrasting light 
sources (see tip below) allows 
the viewer to easily distinguish 
different moods and spatial 
characteristics within a  
design proposal.

montage – enriching the composition as desired. Early 
model photography encountered significant problems 
when it attempted to overcome depth-of-field issues in 
model images, but this has since been resolved through 
technical developments in the medium.

Photographing models is an important part of 
documenting the design process through which a project 
has evolved. In both a professional and educational 
context, such images can be included in a portfolio or 
further manipulated as an element in photomontages and 
collages, or combined with CAD information. Therefore, 
it can often be useful to photograph the various stages 
of making a model, which will reveal the design 
development and will also provide images of different 
elements as they are constructed – for example, the 
primary structure. The angle or viewpoint of the camera 
can play a crucial role in convincing the viewer that the 
scale of a small model is closer to reality. Photographs 
taken directly above a model should be avoided unless 
it is a city or urban model – as this is a bird’s-eye 
perspective, through which humans do not usually 
perceive buildings. The availability of digital cameras 
means that many photographs can be taken, and the 
results instantly evaluated and deleted where necessary. 
Therefore, the photographer should take the opportunity 
to get a range of viewpoints and close-up shots that can 
be used to communicate the different qualities of the 
design. Remember that, although there may be a 
required definitive image of the design, it is unlikely  
that all the building’s characteristics can be conveyed in  
a single photograph.

Further communication possibilities are achievable 
through the application of film or slide projection. The 
use of projection technology brings a new dimension 
to the experience of viewing a model – time. Moving 
images depicting events, changes in colour and lighting 
conditions, etc., extend the spatial properties of a model 
and may be used to reinforce concepts behind the design. 
In addition to furnishing photographs with even more 
information than those using a model in isolation, 
these techniques afford the modelmaker the capacity to 
experiment with a range of temporal design possibilities 
without physically altering a model.

Expensive photographic and lighting 
equipment are not necessarily required 
in order to produce creative and 
atmospheric results. Try experimenting 
with household lamps, bicycle lights 
and torches, as these can make 
great substitutes and facilitate easy 
manipulation, even in the most confined 
of spaces.

tip  INEXPENSIVE LIGHTING



STEP BY STEP Creating a realistic photomontage

Photomontages may be highly effective representational tools 
as they enable the designer to incorporate large amounts of 
information and atmosphere, and communicate this to the 
viewer. The careful positioning of the camera when setting 
up this type of image provides a more realistic view of the 
building and needs to be from a similar perspective as the 
site context, making the montage of these images easier and 
more convincing. Further ‘lighting’ may then be added during 
the photomontage stage to provide a more coherent visual 
relationship between the design proposal and its surroundings.

The ‘realistic’ photomontage of this image is the result of modelmaking, good 
photography and subsequent blending with contextual information using 
digital software.

3

The same model is placed in a darkened environment and an image is 
projected onto it, recreating the effect of illumination across the façade. 

A physical model is produced as carefully and accurately as possible. This is 
particularly important where images are to be enlarged, as even the smallest 
imperfection will be considerably magnified when the photograph is blown up.

1 2
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A Single Lens Reflex (SLR) camera, whether digital or 
film, will typically produce good results, although the 
effectiveness of its images will be partly determined 
by the scale of a model and how accessible it is. The 
widespread use of digital photography can be a real asset 
to the modelmaker, as it enables many different views 
and lighting conditions to be tested without wasting 
valuable time and printing resources. This process 
also grants the modelmaker the ability to carefully 
choreograph exactly which shots will be the most 
impressive, and to communicate the essential aspects 
of the design. Often, an image of a model alone may 
not provide enough information for the viewer, and, 
indeed, may reinforce the notion of it as an isolated 
object or work of art in its own right. Consequently, 
photographs of models are frequently superimposed 
onto an image of the site or context, enabling the 
viewer to further appreciate the design’s relationship 
with its surroundings. If such images are to be produced 
successfully, then care should be taken to photograph 
shots of both the model and its context from similar 
viewpoints, as this will make their integration easier 
and much more convincing. Modelmakers will also 
photograph their models against the sky or a simulated 
sky backdrop to add to the illusion of reality.

Below left
The use of a simulated sky 
background in this image 
enables the model to have a 
more integrated relationship 
to its context, even though 
the site is represented in 
a fairly basic manner.

Left
This photomontage places the 
model as a relatively small element 
within the overall composition 
of the image, meaning that the 
viewer’s attention is directed to 
the scale and form of the design 
proposal in its context rather than 
any detailed information on the 
model.

Above
The key to the success of this 
image lies in the careful location 
of its viewpoint. Although it is 
effectively a bird’s-eye view, both 
the model and its immediate 
surroundings have been 
photographed from very similar 
positions, thus allowing the 
combination of the two images to 
be seductively accurate.
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Digital and camera technology
This particular type of media raises an important issue 
about models and their function. A model, as emphasized 
earlier in this book, is an abstraction of reality to a 
variable degree depending on its purpose. One of the 
most immediate ways in which such abstraction is evident 
is in the scale of a model. The distance created between 
an architectural model, and the awareness of the viewer’s 
own size in relation to it, is known as the ‘Gulliver 
Gap’. In the past, one of the ways in which architects 
counteracted this phenomenon was to make models 
large enough to afford interior views at eye level. With 
the developments of camera, film and digital technology, 
coupled with the considerable expense in producing such 
models, this practice is far less common nowadays. A very 
useful piece of equipment for negotiating the scale barrier 
is the endoscope, also known as a modelscope, which 
brings the eye directly into the spaces within a model. 
Working as a miniature periscope, an endoscope can be 

directly inserted into a model, affording views of the 
interior spatial sequence that would not be possible from 
looking at the whole model. Attaching a digital camera 
to the endoscope and saving the resultant images to a 
computer can enable these views to be photographed and 
further manipulated where necessary. Similarly, moving 
images and space-time relationships may be explored and 
communicated by attaching a digital video camera to the 
endoscope and then editing the film as required.

Top
This physical model has been 
photographed with floor levels 
added in a cumulative manner, 
and then the various images 
have been combined using 
digital software. By manipulating 
the degree of transparency, the 
image appears to be of a three-
dimensional CAD model rather 
than a physical one – which is a 
testament to the precision of its 
manufacture.

Above, left to right
Endoscope images from within 
a physical model enable the 
sequence around the events 
spaces of a building to be shown, 
and can be used to communicate 
the spatial narrative and 
characteristics effectively. In this 
example miniature-scale figures 
have been incorporated into the 
model, but this type of image 
could be manipulated using 
digital software to add further 
definition to spaces as desired.

Left
1:100 model and endoscope.  
The mesh envelope was deliberately 
made freestanding so that it 
could be removed while using the 
endoscope camera, facilitating 
easier use – remember not to fix all 
model components together until 
all the images required from within 
a model have been recorded!
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The work of Neutelings Riedijk is characterized 
by a series of approaches that explore various 
themes including: sculpture and pattern, 
cavity and stacking, and weight and texture. 
Instrumental to their design process is the use of 
models to conceive, develop and communicate 
their ideas. Therefore, the photography of 
their projects is carefully considered and used 
to add additional layers of information and 
understanding to the design proposal. 

The Culture House Rozet combines a Library, 
Heritage Centre, Art Centre and Community 
College for the city of Arnheim, 2009–13.

A primary strategy behind the design is to 
consider the interior street as an extension of the 
urban route. This glazed interior route intersects 
the building on all floors and varies in nature 
along its length to act as an exhibition hall, foyer 
or auditorium depending on function. The visibility 

of this internal street from outside the building 
strengthens the public identity of the scheme, 
as it was important to ensure this was clearly 
communicated. Therefore the models produced 
during the design development phase and 
more latterly for presentation were cropped to 
emphasize the ‘cascade’ of space that forms the 
interior street and show its different uses

Case study Model photography

Centre
The cascading nature of the internal street is 
shown as a vibrant, inhabited, colourful, and 
multi-programmed space.

Bottom right
The same space photographed from a different 
angle shows the connection to the overall scheme

Bottom left
The auditorium space.

Right
1:100 model of the 
initial scheme.

Far right
Aerial view of the 
internal street.
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The pursuit of excellent spatial qualities within 
a design is at the core of the architectural 
profession. For designers, it is important that 
creative ideas are experimented with in order 
to ensure that as many design opportunities 
as possible are investigated. Evaluating the full 
implications of a design is not always achievable, 
for instance, under typical daylight conditions. 

Using a model made to represent an events 
space within a public building, the designer 
tried various lighting effects using different light 
sources and colours. The results were captured 
using a long exposure time on the camera, 
enabling lights to be moved around and within 
the model. This allows the space to be perceived 
as it may appear during a performance, and 

allows the potential atmosphere and mood 
of the design to be communicated to others 
– information which cannot be gained from 
viewing the model in isolation.

Case study Time lapse photography and lighting effects
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Introduction
In the previous section, we looked at a broad range of 
materials and at suitable techniques for using them in 
architectural models. While it may be tempting to pick 
up the basic tools and immediately start the process of 
making a model, it is worth considering one’s objectives 
first. Making a model can be a highly creative way of 
designing a building, and a pleasurable activity in its own 
right, but the purpose of the model should be identified 
from the outset in order to maximize the results given 
the limitations on time, materials and effort. In the first 
instance, it is useful to establish what the model is to 
represent or generate in terms of ideas. That is not to 
say that the outcomes will definitely be known at this 
stage – particularly in the case of design development 
or explorative models – but that a basic set of goals are 
borne in mind, which should be achieved through that 
model’s construction. These will automatically have an 
influence on the choice of media, scale and degree of 
abstraction within the model. This therefore leads us 
on to the topic of different types of models, as it is very 
difficult to embody all possible aspects of a design in a 
single model alone, especially during the early stages of a 
design process when the end result is unknown. 

Architects face such decisions on a regular basis, and 
when presenting their ideas to clients or professional 
committees have to consider what aspects of the design 

need to be communicated to their target audience. 
As a general rule, people teaching architecture have 
more familiarity and experience with assessing designs 
and will appreciate abstract models as ‘statements of 
architectural intent’ more readily, perhaps, than members 
of the public. The opposite of abstract is concrete. In 
painting, ‘concrete’ refers to a portrayal of an object 
that is as accurate as possible. Within the context of 
architectural models, abstraction shifts the focus onto 
the subject matter of the design, the informational value 
of the object portrayed and its spatial framework. At 
stake is not an accurate portrayal of reality, but a process 
of simplification, which guides the eye to the model’s 
essential features. It is crucial to find a suitable form of 
abstraction, one that reflects the selected scale. At the 
start of any project, modellers must select the scale of 
the model they intend to make. The level of detailed 
information with which variously sized models can 
represent an architectural object illustrate the role that 
scale plays in the modelling process. Depending on the 
scale, and the level of abstraction required, there exist a 
number of model types, which will be explained below.

Left 
This concept model was made 
using strips of card, mesh and 
metal to represent the different 
degrees of enclosure and flow 
around an urban site. Its sculptural 
qualities result in an evocative 
abstraction of materials as it 
captures an initial response to site 
conditions.

Right
This coloured resin concept model 
for the City Museum of Antwerp 
by Neutelings Riedijk explicitly 
shows the original idea of each 
level being twisted by 90 degrees 
to form a giant spiral.
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Concept models
A major development in the academic environment 
of architecture has been the growth of theory within 
the discipline, and the resultant increase in the use 
of conceptual models. During the twentieth century, 
and, more specifically, throughout the last 40 years 
the subject of architecture has undergone a significant 
transformation, both in the nature of debates within it 
and in its relationship with other academic disciplines. 
This shift can be emphasized as described by Neil Leach 
in his introduction to Rethinking Architecture: ‘not only 
are architects and architectural theorists becoming 
more and more receptive to the whole domain of 
cultural theory, but cultural theorists, philosophers, 
sociologists and many others are now to be found 
increasingly engaged with questions of architecture 
and the built environment’. (Leach, N., Rethinking 
Architecture, London: Routledge,1997, p.vii) One of the 
practices that runs parallel to this emergent field is the 
proliferation of models as generative and representative 
tools of conceptual ideas in architecture. The use of 
conceptual models as a medium of thought not only 
facilitates the design process of the modelmaker but also 
enables his initial creative impulses or intentions to be 
communicated to others.

Top
Printed portraits across the 
surface of this thin card model 
reinforce the community aspect 
of the design for the CPlex 
Centre, West Bromwich, by Alsop 
Architects, whilst still retaining 
an abstract quality that, in formal 
terms, is merely suggestive.

Above
The emergence of a concept 
can lead to innovative models 
being made out of whatever 
may be close to hand. In this 
example, a peeled aubergine 
with its skin repositioned in strips 
using pins makes a provocative 
representation of initial design 
ideas about a façade wrapping 
around the building core.
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Philosophy has long used architectural terminology 
as a source of metaphor, but the growth of theoretical 
discourse and its dissemination through books and 
journals has seen an emergence of both critical theory 
and contemporary architectural theory across architecture 
schools around the world. A key consequence of this 
development is that a student’s design often can begin 
with a theoretical position or concept that is not 
necessarily related to the functional programme of the 
building, or even its context, but is evidence of a novel 
idea. This type of inquiry is often expressed using a 
variety of media including, but not exclusive to, painting, 
sketches, text, computer visualizations, audio-visual 
recordings and models. 

The use of a conceptual model as a device to initiate 
an architecture student’s design process in response to a 
project brief is common practice since it is a very useful 
tool of communication, mediating as it does between the 
theoretical ideas in a student’s head and the ‘concrete 
facts’ of architecture such as structure and functional 
requirements. 

A diagram can generally be described as conceptual, 
as it distils the information being communicated down to 
its most essential. In modelmaking, the underlying idea 
of a design or a creative concept is depicted in an entirely 
abstract manner as a three-dimensional object – often at 
a metaphorical level. Material, form and colour highlight 
structures and create compositions. The model can, for 
instance, be used to visualize the results of urban space 
analyses at the start of the design process. By exploring a 
theme or place on a spatial yet abstract level, architects 
can alter or improve the view of that place. A model can 
support this approach and, owing to the high degree of 
abstraction typical in this type of model, can incorporate 
novel objects as part of its composition. One particular 
feature unique to these types of model is that they are not 
necessarily made to scale, being representative of initial 
creative impulses that do not seek to communicate actual 
spatial relationships.

Left
In their competition winning 
entry for the Leventis Art Gallery 
in Cyprus, Feilden Clegg Bradley 
Studios used two sculptural 
concept models to communicate 
formal ideas about the building. 
The first model represented the 
massing of the building in cast 
and polished plaster of Paris, a 
material deliberately chosen to be 
heavy and tactile.

Right
As a counterpoint, the second 
model represented the three key 
spaces of the building as green 
Perspex jewels held within a 
minimal wire frame.

Bottom
This model took the concept of 
‘swarm intelligence’ and more 
specifically the flocking of birds 
for an environmental skin and 
was made to explore how the 
skin follows the trail of the birds.  
It is suspended from above using 
cotton thread, as it is unable to 
support itself at this stage. To see 
how this idea was developed, 
refer to pages 186-187.



Initial ideas can often prove highly influential 
as a design progresses and it may sometimes 
be difficult to let go of an early concept without 
carefully considering its relevance and potential 
application. In this example, an initial project 
was set for students to develop a component 
in response to a material. The development of 

an interlocking synthetic leather strip, which 
was laser cut to facilitate the connective tabs 
and slits subsequently evolved to produce a 
prototype garment. During a later project, the 
idea resurfaced as a means of approaching a 
woven façade and roof system for a large-span, 
multi-programmed building. As such, the high-

density polyethylene material used for the 1:200 
model was also laser cut but with consideration 
to openings for light and ventilation appropriate 
to the scale of the building.

Case study From concept to design proposal
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Site/city models
This type of model represents urban or natural 
environments. Following on from the concept model, 
it is the first step in the actual representation process 
since it shows the design’s relationship with the existing 
environment. In terms of urban space, it is important to 
show how the context changes with the addition of a 
new structure.

This type of model is often characterized by one 
of the highest levels of abstraction. Buildings are 
reduced to ‘building blocks’ – abstract structures that 
reproduce built form and three-dimensionality in a 
highly simplified manner. Even so, depending on its 
scale the model may include characteristic features 
of buildings such as recesses, projections and roof 
designs. With urban contexts, it is often useful to make 
a model at 1:2000 or 1:1250, as these easily correspond 
to map scales and allow cross-referencing of further 
information. In its abstract form, the site – the scaled-
down landscape – is simplified and depicted, in the 
chosen material, as a level plain. Where a landscape 
slopes, it can be broken down into horizontal layers 
that are stacked on top of each other in the model.

The development of a project might result in several 
designs, and urban design models are often constructed 
as ‘inserts’ or group models to reduce the amount of 
work required to present them. In the environment of 
architecture education, it can be useful to have only one 
model of the surrounding area made and each student 
given a mounting board on which to model the portion 
on which he or she is working. This particular portion is 
omitted from the urban design model, so that the inserts 
can be interchanged.

Far left
This model by Meixner Schlüter 
Wendt for the Ordnungsamt 
(Public Affairs Office), Frankfurt 
am Main, typifies the use of a 
single material to represent the 
urban context and maximizes the 
effect of the proposed design, 
which is made from a variety of 
coloured components.

Top right
Daniel Libeskind’s iconic Jewish 
Museum in Berlin was in part 
developed from a component 
of a stretched Star of David. The 
‘lightning bolt’ qualities of its 
plan are further underscored here 
by the use of a contrasting clean 
and light material against a darker 
and more brooding context.

Bottom
The Jewish Museum, Berlin. 
An aerial photograph of the 
completed building. 
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Top
This 1:3000 city model of 
Enderby Wharf, London, by 
Creative Service Industries 
modelmakers utilizes a simple 
contrast between the untreated 
wood for built fabric and blue 
colour underneath acrylic sheet 
for the Thames River. 

Bottom left
This model uses the contrast 
and interplay between mute, 
coloured, solid elements for the 
existing urban condition and 
transparent forms with bright, 
multi-coloured details to highlight 
various features of the scheme.

Bottom right
This example uses the above 
technique to enable different 
design ideas for the towers and 
corresponding public space to 
be tested without the need to 
make the complete model over 
and over again. Clearly, because 
the adjacent surroundings will 
impact upon – and may, in turn, 
be affected by – each design 
proposal, these inserts are made 
as a removable element of the 
model (as indicated by the use of 
a darker material). 

In situations in which a model is required to represent 
uneven landscapes and topographical data, the first step 
in building it is to conceive of the irregular natural terrain 
as a stack of horizontal strata. The more finely layered the 
material used for this, the more precise and homogenous 
the resulting model will be. The work will be based on a 
map or plan that shows the contour lines, or that at least 
provides topographical information in elevation. Once 
the real topographic situation is known, contour lines 
(curved, straight or polygonal) are drawn. Depending 
on the material, the modeller can cut out each layer 
with a knife or saw before arranging the stragta on top 
of each other.



Top
The landscape of this model has 
been built from layers of CNC cut 
MDF and subtly painted, which 
with the addition of photographic 
images and wires provides a very 
atmospheric proposition. 

Centre and bottom right
The materiality of the building in 
the design for Kilden Performing 
Arts Centre, Kristiansund, Norway 
by Amanda Levete Architects 
is reinforced by its relationship 
with the adjacent white context 
and high-gloss base which, in 
the bottom image, is used to 
represent the water of the nearby 
river. Viewed from this ‘ground-
level’ position, the project is 
much more effective than when 
seen from above (as shown in the 
top image).
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Bottom left
This series of models by team-bau 
proposes urban design solutions 
across a range of scales. Central 
to the concept is the use of 
existing infrastructure and 
networks within the city, which 
are communicated as separate 
layers stacked above satellite 
images at the appropriate scale.



The development of a project might result in several 
designs, and urban design models are often constructed 
as ‘inserts’ or group models to reduce the amount of 
work required to present them. In the environment of 
architecture education, it can be useful to have only one 
model of the surrounding area made and each student 
given a mounting board on which to model the portion 
on which he or she is working. This particular portion is 
omitted from the urban design model, so that the inserts 
can be interchanged.
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Below left
In this model, the natural 
topography of the landscape 
is an intrinsic element of this 
proposal for a house, which offers 
several strata of accommodation, 
including a swimming pool sunk 
into the hillside. The use of the 
same material to make both the 
building and the landscape offers a 
cohesive integration of the scheme 
within its surroundings, yet also 
enables the viewer to easily 
distinguish between the 
two elements.

Bottom
The seamless integration of 
architecture and site is shown in 
this model of the design for the 
Pingtan Art Museum by MAD 
Architects. The museum itself acts 
as a smaller scale island off the 
Pingtan Island itself where the 
boundaries between building and 
landscape become blurred as they 
slope to interconnect with each 
other and the sea.
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Above
The reflective, translucent 
‘leaves’ that trail across this 
model clearly indicate the 
new architectural proposal in 
relation to a monochromatic 
urban context. The implied 
movement of the dynamic 
new architecture reinforces the 
concept of a climatic ‘vortex’ 
that was used to generate the 
initial ideas.

Below left
This model for the School of 
Art & Art History, Iowa City, 
by Steven Holl Architects 
uses bold colours to identify 
the key features of natural 
landscape, water and 
building. Based upon notions 
of layering, the architecture 
consists of planes that seem 
to float and extend into the 
immediate surroundings 
rather than communicating 
the appearance of a ‘closed’ 
object.

Below right
School of Art & Art History, 
Iowa City. A photograph of 
the completed building. 
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Block/massing models
This type of model is similar to the site and city models 
described above, in so much as it provides a simplified 
communication of a design’s various components rather 
than detailed information. Depending on the extent 
of the design, the various components may represent 
the different spaces of a single building or a number 
of different buildings that form a complex. The main 
distinction is that they communicate the relationship of 
that building’s elements or its whole only in relation to 
itself rather than the surrounding context. This enables a 
designer to investigate the formal qualities of a design – 
such as proportion, shape and mass – without necessarily 

becoming too entrenched in more specific issues related 
to materials, construction and detailing. Such models are 
very useful tools as they enable architects and students 
to make quick design decisions and test any novel ideas 
they have, as well as providing a refining process for 
initial thoughts. This type of model is often used by 
students to examine how different parts of a building’s 
programme may stack up and be rearranged in relation 
to both aesthetic and pragmatic considerations – an 
example of the latter being proximity to other buildings 
and circulation.

Left 
Brightly coloured forms 
communicate the different 
functions and areas within this 
playful model, which was used 
to investigate the relationships 
between internal elements.

Below left
This series of sketch models, 
created in the early stages of the 
design process, rapidly explored 
possible massing options using 
styrofoam and cut, clear acrylic to 
represent cores, atria, etc.

Below right
Rather than using blocks to 
represent volumes, this model 
utilizes planes to define the 
primary spaces within the 
scheme.
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Another advantage of these models is that they can be 
made using a variety of different media, so that while 
they may not necessarily attempt to replicate final 
building materials, the effect of colour, light and mass 
can be explored both between the various components 
and within the overall composition. A significant 
number of designers use this technique to investigate 
different qualities of various materials in relation to 
initial design ideas – a process clearly evident in the 
proliferation of physical models currently being produced 
in contemporary practice. 

Left
The full impact of this design for a 
public building is instantly established 
by its bold colour and size in relation to 
the low density of its surroundings.

Bottom left
This massing model of the design 
for the Spuiforum Concert Hall 
in The Hague by Neutelings 
Riedijk demonstrates the stacking 
arrangement of its main performance 
spaces.

Bottom right
A massing model, exploring the 
composition of various layers within a 
project design and the stacked effect 
of its voids. 
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Top 
Alsop Architects have an established 
portfolio of innovative, playful and vibrant 
projects. Integral to their design process 
is the development of ideas through the 
production of many colourful models, 
made from a variety of materials. These 
all have a dual function, being used 
both for exploration in design terms and 
also providing vital tools in client/public 
participation and engagement events. 

Left and below
These images show early foam block site 
studies made by Millennium Models for 
John McAslan + Partners’ proposal for the 
King Cross Station redevelopment. The use 
of foam allowed maximum flexibility, the 
model being slowly updated and detailed 
as the design evolved and metamorphosed 
into an early presentation tool. For a later 
model developed in this design process see 
page 145.



Design development models
Design development or ‘process’ models are effectively 
three-dimensional sketches through which novel ideas 
are explored and tested but not necessarily concluded. 
The relationship between design development models 
and final presentation models is not always clear. Not 
all presentation models are the result of a sequence of 
design development models; in some cases a presentation 
model is a design development model that has reached 
a critical point in the design process. A key characteristic 
of design development models is that they are always 
made by the designer, unlike other types of model that 
may be subcontracted to professional modelmakers. 
Perhaps most significantly, design development models 
communicate a ‘journey’ rather than a ‘destination’, as 
they explicitly illustrate the thought, effort and time 
committed to investigating design ideas. They often 
represent the evolution of a design and showcase the 
sometimes trial-and-error nature of the creative process. 
This is an important point, as it is tempting to assume 
that architects arrive at design solutions with a ‘lightning 
bolt’ of inspiration and can immediately visualize this in 
a coherent and convincing manner.

The majority of models produced in architecture 
schools are design development models, made to 
explore possibilities and reach a suitable response 
to a studio project brief. Whilst these types of 
model may appear unfinished and unrelated to one 
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This 1:1000-scale design 
development model for the 
Leadenhall Building by Rogers 
Stirk Harbour + Partners was 
rapidly produced by simply 
drawing on paper and then 
folding. It is a good example of 
how effective and quick sketch 
models can be. Compare this to 
the 1:200 presentation model 
of the same project, shown 
adjacent. Although this model 
was the first to show the building 
with any level of detail – and has 
been widely used by the client 
in presentations and exhibitions 
throughout the planning process 
– its relationship to the earlier 
model is clear. 



another, they can be grouped together to indicate the 
sequential development of design ideas as part of a 
review critique. When presented alongside drawings 
and other forms of visualization, these models serve 
a dual function. On the one hand, they reveal the 
design evolution of a project, while on the other 
communicating a student’s methodology and learning. 
Typically in schools of architecture the final set of 
drawings and model are rarely assessed in isolation, 
and this means that some documentation of the 
design process is key to the evaluation procedure. 

As stated above, this type of model is part of the 
design process and functions as a tool enabling the 
designer to express emerging ideas. Therefore they 
are quickly produced, often from a range of materials 
that may be to hand. The preciousness of the idea is 
the overriding factor in such models, not the perfect 
presentation of it. Indeed, the temporality of design 
ideas is visible in these models as a variety of possibilities 
are explored. For example, Frank Gehry times the 
production of his design development models at around 
3.4 minutes each!  (Ivy, R., ‘Frank Gehry: Plain Talk with 
a Master’, in Architectural Record, vol 5, 1999, p.189)
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Above right
This 1:50 paper and acrylic model 
by Diana Elia was developed 
as part of her investigations for 
her thesis project, The Hall of 
Knowledge.

Below left
This model was made as part of a 
project to design an urban block 
that could maximize its exposure 
to natural daylight. Laser cutting 
the plates prior to assembly 
meant that the innovative form 
of the ‘block’ could be easily and 
quickly produced.

Below right
Design development models 
may encompass various scales, 
depending on the stage of the 
design process during which they 
are made. They may investigate 
ideas in relation to context, 
the building itself and internal 
relationships – or more detailed 
parts thereof.
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Above
Physical models are essential to Frank Gehry 
+ Partners’ design approach, with many 
iterations typically produced. This series of 
30 card models shows a selection of those 
made to investigate different arrangements 
and geometry for the main concert hall 
in their design of the Walt Disney Concert 
Hall, Los Angeles.

 Design-development models do not necessarily represent 
a complete building, nor do they need to be accurate or at 
a consistent scale. They may reveal latent characteristics 
of a design, such as circulation flows or other geometrical 
relationships. A shift in scale can enable this type of 
model to be a flexible tool, as some ideas become more 
defined and others dissolve away. The immediacy and 
explorative nature of design-development models means 
that they can be reinterpreted, recycled and even collaged 
together for future projects as they embody the very spirit 
of creativity.

The building model is a common illustrative tool 
for simulating an architectural design, and typical scales 
for models are 1:200, 1:100 and 1:50. Larger schemes, 
however, are usually represented on a scale of 1:200, 
and 1:500 is common in architectural competitions. 
In addition to three-dimensional forms and volumes, 
the design’s many and diverse features play a more 
significant role here than in urban design models, as 

more consideration may be concentrated on various 
aspects. Façade design is extremely important, and 
may even lead to specific models that are solely 
concerned with investigating the interface between 
interior space and exterior ‘place’. The building model 
can also convey such information on interior space 
and structure. For example, a sectional model can 
provide views of important rooms. In combination 
with removable floors and other interior components, 
a modeller may also use a removable roof element 
that affords a glimpse into the model from above.

Opposite
The pursuit of a design solution as a 
response to a project brief results in the 
need to continually create, evaluate and 
revise ideas. Sometimes this process can 
result in the revision of a previous model, 
or a novel idea may emerge through 
the simple act of handling materials in 
three dimensions. Morphosis’ design for 

the Phare Tower, Paris, was rigorously 
pursued through design-development 
models at all stages of the design. 
The evolution of the building’s sleek, 
curved form is clearly evident, as subtle 
variations in its volumes, geometry and 
detail are made and examined. To see 
the model created for the final design, 
go back to page 68.
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STEP BY STEP MAKING A WAX MODEL

facilitate the pursuit of novel ideas that may in turn lead to 
design revisions and refinement. In this example, wax is used 
to investigate mass, volume and light.

The experimental nature of developing a design idea can 
lead to new avenues of exploration, which will often provide 
unforeseen and exciting results. Models can be a very useful 
medium through which to both generate and then further 
explore ideas that may be subsequently applied across a 
range of scales. Considered as modes of inquiry, models 

The mould is then filled with melted paraffin wax.A mould is created by pouring rubber around a wooden positive model.

The cooled wax positive model is carefully removed from its mould. The wax model is then evaluated under different lighting conditions, or backlit 
as in this image, to investigate the resultant effects and materiality.

1 2

3 4



Top left and right
The development of a design 
often provides designers with the 
opportunity to experiment with 
new techniques and processes. In 
this example a skeletal frame has 
been made as a concept model to 
evoke the fluid geometry of the
initial idea (left). This is then 
photographed and used to 
develop architectural ideas. In this 
instance the modelmaker has used 
the process of vacuum forming, 
also known as vacuforming, 
which is a simplified type of 
thermoforming to mould a thin 

sheet of plastic around the skeletal 
model. After this, various parts of 
the mould were cut away to form 
spaces and degrees of enclosure 
for further investigation (right).

Bottom left
The process of design 
development frequently lends 
itself to a series of models that 
afford the designer to test, edit 
and reconfigure ideas quickly and 
effectively. This type of model may 
often be produced in a reduced 
palette to allow design variations 

in relation to form, volume and 
light to be readily perceived. In 
this example, the development 
of the Imperial War Museum 
North by Daniel Libeskind further 
explores the relationship between 
the main building and landscape 
elements and illustrates a number 
of revisions from the original 
competition model (see page 
152), most notably the removal of 
a link bridge across the canal.

Bottom right
The design process may often 
lead to the development of novel 
methods of inquiry. This model 
was made by experimenting 
with different quantities of starch 
mixture to create innovative 
structures. For an explanation of 
this process, see page 205.
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The use of process models to explore design 
possibilities is key to the design philosophy of 
OMA’s Rem Koolhaas. So significant are design-
development models to the practice that they 

are often used to communicate their designs to 
clients, external organizations and the public. 
In this series of images, a model for the Casa 
da Música building in Porto is manipulated to 

reveal the relationships between the design’s 
overall mass, inner volumes and voids. The final 
photograph shows the completed building.

Case study Process models
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that they may only focus on the relevant attributes of a 
design that are critical to a particular space or sequence of 
spaces. In this sense, they may appear similar to interior 
architecture models but are typically made at an earlier 
stage in the design process when internal qualities are 
less defined. Perhaps most obviously, spatial models do 
not usually communicate external envelopes or façades 
as their primary function is to explore the internal 
arrangement and composition of a building’s programme 
– and in this way they are more quantitative than 
qualitative in their investigation. They may represent 
specific and subtle explorations that would be very 
difficult to visualize within a holistic building model, and 
may allow design ideas to be interrogated in a rigorous 
manner.

Spatial models
An important difference between a descriptive 
presentation model and an explorative model is that 
the former seeks to provide a holistic view of the 
finished project, whilst the latter may be produced to 
investigate particular components of the design. As the 
form of a new design emerges, a whole series of more 
specialized building models may be constructed that 
respond to questions arising from the initial evolution 
of the architectural form. These are specific spatial-study 
models, i.e. complete or part models specifically built to 
explore certain issues. By working directly in space, albeit 
at a small scale, concepts are formed by a student and 
a design is refined as a result of its exploration in three 
dimensions – a process in which options remain open 
in design routes, which might not be as obvious to the 
designer solely using two-dimensional drawing methods. 
Spatial models, therefore, are characterized by the fact 

Above left
A 3D diagram of circulation 
through a building design by 
Feilden Clegg Bradley made at 
1:500. Clear acrylic roofs imply 
the building mass with circulation 
routes defined by live-edge acrylic, 
heat-formed from continuous 
strips to avoid the interruption of 
internal light. 

Above right
This monochromatic spatial model 
was produced at 1:50 to explore 
an exhibition layout in an existing 
space.



Below and bottom
Grafton Architects use spatial 
models to examine and develop 
the internal characteristics of 
their projects. This process 
of interrogation leads to the 
production of a series of models 
for each scheme, as illustrated 
below. Subtle variations are 
combined with radical revisions 
in the quest for the optimum 
design.
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Left
The practice also employs spatial 
models to analyse the spatial 
effects of a façade design, 
here simplified to the essential 
elements using one material.

Below
Spatial models are not the sole 
preserve of architects, and may 
be used to visualize the effects 
of objects within existing spaces. 
This example is a 1:100 model for 
a work called Hatch by the artist 
Antony Gormley. The concept is 
that the experience of the room 
should feel both energizing 
and dangerous, a sense of 
concentration of space that has 
been provisionally limited by a 
room but that extends beyond 
it. This model was made to help 
visualize the total effect of the 
sculptures within the space.



Spatial models  131

The spatial complexity of 
Peter Eisenman’s geometric 
explorations is evident in these 
models for the Guardiola House, 
Cadiz. By having the components 
mounted on acrylic sheet, the 
spaces appear to float, connected 
only by a ribbon of circulation 
winding through them. The 
fragmentary nature of the design 
is revealed as the viewer moves 
around the model with each 
movement reconfiguring and 
reframing space, as illustrated in 
these two distinct views.
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Left
A model made to investigate 
the spatial qualities of a 
house’s volume and apertures. 
The deliberate use of a 
monochromatic material allows 
the full interplay of light and 
shadow to be studied.

Below
By projecting lighting onto 
this model, the effects of its 
penetration across and beyond 
the design’s spaces can be 
observed. This technique can be 
a useful method of investigating 
how an architectural proposal 
may appear in the evening and 
at night.

Below and bottom right
Spatial models may not 
necessarily be preoccupied with 
the design and communication of 
the actual, physical characteristics 
of a building. In this example, a 
set of models has been made to 
explore the circulation systems 
of a design and how these relate 
when stacked together.    
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Case study Spatial models as design generator
China Wood Sculpture Museum, Harbin, 2009-13. MAD Architects

Top
This series of sectional models made of cast 
plaster illustrate the plastic nature of the 
design’s spaces.

Left
assemblage of sectional models 
together to provide a cohesive 
overall form.

Bottom left 
Presentation model of the scheme 
with inset LED lighting.

	
	

Bottom right 
The completed building which 
demonstrates a clarity and strong 
resemblance with the models 
developed during the design 
process.

Appearing strikingly amidst a thriving 
metropolitan district of Harbin, China, spanning 
200 metres in length, the China Wood Sculpture 
Museum sits as a contextual anomaly, seemingly 
out of place, surrounded by a densely populated 

Chinese-style neighbourhood and residential 
complexes. The museum embodies some of the 
foremost conceptual and formal ideals that define 
the work of MAD, bringing out an expression and 
abstraction of nature to an otherwise ordinary 

surrounding. The scheme is a sculpture in its own 
right, having been developed through a series 
of spatial models that explore the curvaceous 
geometry and blur the boundaries between solid 
and liquid.



Structural models
As the name suggests, these models are primarily 
concerned with testing ideas for a project’s structure. 
These are very useful models from an educational point of 
view, as they enable both a student and a tutor to gauge 
how well the student understands the complex process 
of construction. This type of model varies from basic 
models that may simply indicate different loadbearing 
elements such as walls and frames, to considerably 
more detailed examples that investigate the structural 
systems of a design with a higher degree of architectural 
analysis. A particular advantage of these models when 
compared to drawings is that they allow the designer to 
understand how various components support each other 
and fit together in three dimensions – an issue that can 
often be difficult to comprehend in two-dimensional 
representations. In this manner they act as both 
representation of an idea and as material investigation. 
Furthermore, they facilitate the testing of novel structural 
concepts and design ideas, often providing a performative 
dimension through load and force testing. It is important 
to engage with this type of model during the design 
process, as initial concepts and spatial explorations 
should always be reinforced by the structural rationale 
behind the design rather than compromised by it. 
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Above and right
Archi-Tectonics’ design for the 
Gipsy Trail House, New York, 
was developed through the use 
of an integrated structure which 
connected to its immediate 
environment. The overriding 
concept was to create an 
intelligent structure and to design 
the house ‘from the inside out’. 
The morphing of the building’s 
programmatic elements resulted in 
a segmented, organic shape. This 
example illustrates how structural 
concepts may be used to drive the 
design development of a project.

Opposite top
This model has been made to 
investigate the hybrid structure of 
loadbearing and frame elements 
for a student’s design proposal to 
test if it will work.

Opposite 
A structural model for the 
Architecture Centre Amsterdam 
(ARCAM) by René van Zuuk, made 
to examine the primary structural 
elements of the curvilinear 
envelope. For more images of this 
project see pages 79 and 142.
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In terms of structural intentions, physical models may 
be more immediate in identifying potential problems 
than CAD models, which may appear deceptively 
straightforward as they exist in a ‘weightless’ space 
unbound by gravity. A feature of the majority of 
structural models is their skeletal appearance, since their 
function is to represent the primary components of a 

Above
This 1:50 model for the scheme at 
Las Arenas, Barcelona, by Rogers 
Stirk Harbour + Partners actually 
shows a quarter model mirrored 
to show the full section. The large 
model was used to explore the 
complex geometry of the new 
intervention into the existing 
bullring structure. It was used as 
a working model in the truest 
sense, in that many design 
elements were tested within it. 
For the build phase the model was 
taken to site, where it has been 
invaluable in conveying the design 
to co-architects and contractors.

Left
A model illustrating the structural 
framing required in the external 
envelope of a project.

structure and their assembly. This results in many of the 
other building components being left out, so that a clear 
understanding and communication of the structural 
strategies can be achieved. This further supports the 
notion of architecture as a material practice, an aspect 
that can be difficult to explore using CAD models alone. 
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Right
This sectional model demonstrates 
the contrast between an intricate, 
curvilinear canopy and the 
rectilinear spaces below. Models 
such as these can be an effective 
method of communicating the 
variety of structural ideas within a 
design without representing the 
entire building.

Left
A laser-cut model illustrating the 
elaborate cross-sections of the 
new roof structure for the Santa 
Caterina Market, Barcelona, 
by Enric Miralles – Benedetta 
Tagliabue/EMBT. In this example, 
a structural model has not been 
produced to test a design proposal 
but as a communication tool to 
enable the viewer to understand 
the complex geometry of an 
existing piece of architecture as a 
precedent.

Below left
This model was made using 
rapid prototyping to analyze 
the loadbearing structure of 
an existing nineteenth-century 
Victorian Gothic building prior 
to any new intervention being 
designed for it.

Below right
A skeletal model for Peter 
Eisenman’s design of the Max 
Reinhardt Haus, Berlin. The 
building assumes a prismatic 
character, folding in and opening 
out on itself as a reference to 
the constantly changing array 
of metropolitan experiences and 
relationships. The development 
of the form is generated from a 
single Möbius strip whose vectors 
are extended into plates, the 
extremities of which are connected 
in a triangulation of their surfaces, 
as illustrated here. 
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The redevelopment of Kings Cross Station by 
John McAslan + Partners facilitated an eight 
year collaboration with Millennium Models. An 
important part of the design process was the 
evolution of structural models to study the formal 

integrity of the proposal. As Simon Hamnell notes, 
‘It is surprising how well a model can conform 
to the structural qualities of what is set out to be 
represented. However in this case showing only 
one span of a semi circular structure we could 

not rely on the structural integrity of the full form. 
Showing a 2.5 m (8 ft 2 in) freestanding span 
there is a balance between weight and rigidity.’

Case study Structural models as part of design process

Right and below
Structural studies at 1:75 and 1:20 
were produced to predict the 
behaviour of the elegant design. 
Because the existing building is 
a listed building of historic value 
there is no structural connection to 
the façade, which meant the new 
scheme had to be self-supporting.
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Top
The structural ‘net’ of beams is 
carefully constructed using plastic 
components with the exception of 
the anchor points which were cast 
in bronze to keep the lightweight 
beams in compression.

Centre and bottom
The last major piece shown 
at 1:100 aims to show both 
architectural detail, connectivity to 
underground station, various retail 
and leisure outlets, and the flow of 
people into and from the station. 
Here we can rely on the structural 
form to self-support the weight of 
the roof.  

For other models produced as part 
of the collaboration for this project 
see page 67.



Interior architecture models
Interior architecture or design is widely recognized as a 
discipline in its own right, and there are many published 
precedents and much information available on the 
subject.

Depending on the scale of the design proposal, it 
can frequently be useful for architects to make models 
of interior space for both design development and 
communication purposes. Such models are solely 
produced to explore the internal characteristics of 
space(s); as such, they are not necessarily interested in 
the overall design but focus on a particular part of it 
rather than the composite whole. As a result they may 
be quite crudely finished externally, as it is their interior 
qualities that are important. The need to investigate a 
space in detail usually leads to these models being built 
at 1:20, 1:10 or 1:5 scales. This type of model typically 
incorporates detailed components such as staircases, 
furniture and miniature people, but care must be taken 
as the level of detail and scale of the models can easily 
resemble a doll’s house. This potential problem, as with 
other models, is reliant on the appropriate degree of 
abstraction. In other types of models with less detail this 
is usually easy to overcome, but in interior architecture 
models, where the intention is to provide an accurate 
and detailed simulation of the real internal environment, 
it is not so straightforward. Consequently, the level of 
abstraction is reduced in this particular type of model; its 
main focus is to communicate materials and objects on a 
small scale.

An interior architecture model 
used to evaluate the reception 
area of a project. In addition to the 
analysis of daylight conditions, this 
example also permits the designer 
to examine the effects of the 
proposed artificial lighting scheme.
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Right
A sectional model such as this 
enables the architect to explore the 
relationships between the internal 
spaces and the external skin of a 
building. This is particularly useful 
here, since the internal spaces are 
‘hung’ within the overall volume 
of the design, and the distances 
and lighting conditions between 
interior and outer envelope vary 
considerably.

Centre and below
Interior architecture models may 
be useful tools for examining the 
relationship of objects within a 
building. These internal views of 
the Mercedes-Benz Museum by 
UNStudio allow the designers to 
examine the role of the circulation 
in relation to the exhibited cars. 
Note also the use of photographs 
at the back of the model to 
illustrate context and potential 
views out of the building.
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In this type of model, the most effective way of 
representing materials is to use the actual material 
itself, but care should be exercised to ensure that such 
application does not affect the illusion of scale. When 
made with care and skill, it is possible to achieve superb 
effects with interior architecture models. They can be 
selectively photographed, making it difficult for the 
viewer to discriminate between a modelled space and the 
real situation. Interior architecture models can be wall 
mounted, permitting the viewer to look into, as opposed 
to onto, the contained space therein. The advantage of 
this technique is that it improves our perception of the 
spaces: the viewers feel as if they are really ‘there’.

Above left
The dramatic effect of a large 
glazing element, and how it 
illuminates the forms within a 
design, can be studied using a 
model such as this example, for 
ARCAM (Amsterdam Centre for 
Architecture) by René van Zuuk.

Above right
ARCAM, Amsterdam. Photograph 
of the interior of the completed 
building. For more images of this 
project see pages 79 and 135.
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Left
The stacked floors of this model 
are placed adjacent to a projected 
image of the context in order 
to communicate the design’s 
extensive views and open-plan 
characteristics. Furniture and 
scaled figures are placed to create 
a more realistic image and to 
prevent the model appearing 
abstract and without scale.

Below
A view looking inside a model 
from the exterior. This example 
is notable for the use of figures 
behind translucent material on 
the first floor in order to cast 
silhouettes and describe activity. 
The careful framing of the image 
in relation to the perspective of the 
model draws the eye into its space.
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Case study Exploring light and shadow

The architecture of Steven Holl frequently 
delights in the careful interplay of light and 
shadow upon his considered composition of 
forms. This approach has led to numerous 
commissions for gallery designs – such as the 
Herning Centre of the Arts in Denmark, featured 
here. Conceived as a fusion of landscape and 
architecture, the gallery spaces are orthogonal 
and simple with good proportions in respect to 

the art, while overhead the curved roof sections 
bring in natural light. Design development of the 
gallery spaces was explored using a sectional 
model, shown in the top image. Photographs of 
the internal spaces and the effects of daylight 
within them were recorded and people were 
added using digital software in order to provide 
a sense of scale, as illustrated above left and 
right. An essential aspect of most gallery designs 

is the control of daylight to ensure the exhibited 
artworks are not adversely affected. Typical 
positions for paintings were subsequently added 
in order to communicate the pragmatic qualities 
of the design, as demonstrated in the centre 
right image.
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Above right
A model of an auditorium space, 
made to study the effect of the 
curved roof upon the volume. 
Note how the image has been 
framed to enable the viewer to 
look into the model’s space rather 
than be drawn to the edges of 
it, which would detract from its 
illusive properties.

Above
The dynamic between curvilinear 
and rectilinear geometry in this 
house can be fully appreciated 
through the use of this sectional 
model. A typical characteristic of 
interior-architecture models is that 
they seek to represent true spatial 
relationships, enabling the viewer 
to observe how the space may 
appear in reality. 

Above left
This model was made to permit 
the designers to examine the space 
between the double skins of the 
proposed building.  



Lighting models
Lighting models may be used to produce both qualitative 
and quantitative data. On the one hand, they may allow 
the designer to perceive the effects of daylight or artificial 
light throughout the spaces modelled; on the other, 
they may be used to record more accurate information 
in relation to various amounts or combinations of light 
sources and the subsequent effects these have on the 
model’s spaces. They may also make strategic use of 
light in order to project an image of the proposal that 
seeks to explain more latent or poetic qualities within 
the design. This type of model can create an impressive 
effect by incorporating miniature bulbs, fibre optics 
and transparent or translucent materials. Such models 
are often used to emphasize specific characteristics of 
a design. Beyond providing dramatic and atmospheric 
effects to a project, lighting models can be used to 
effectively communicate particular designs depending 
on their function. Buildings typically have a different 
appearance at night than during the daytime, and a 
lighting model can convey such implications of a design 
in its context.

Lighting models do not necessarily represent realistic 
spatial properties, and some models have lighting 
incorporated into them in order to add drama and 
atmosphere to the design – or to emphasize the formal 
qualities of a project. 

Left, top and centre
This model for the Slavin House, 
Venice, California, by Greg Lynn 
enabled the designer to inspect 
the lighting effects of the apertures 
upon the voids within the 
building, which were a key feature 
of the design.

Below left and right
This model for a prototype shelter 
unit was made to encourage 
interaction with its sliding 
elements, using embedded LED 
lighting to indicate which parts 
can be moved.
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Right top and centre
For Feilden Clegg Bradley Studio’s 
design for the new Manchester 
Metropolitan University Business 
School and Student Hub, this model 
illustrates the ‘lodged jewel’ form of 
the building along with its internal 
organization. The envelope of the 
model conveys ideas for incorporating 
dichroic glass fins into the façade and 
roof forms. The projecting fins would 
not only protect the glazed areas of 
the building from unwanted solar 
gains but also, with their varied colour 
refractions, give the different faces of 
the building a distinct character. In 
order to make the removable envelope 
of the model robust enough to be 
handled, the fins were ‘inverted’ and 
carved out within the thickness of 
the Perspex envelope by laser cutting 
the internal faces to various depths. 
These inverted fins glow by reflecting 
coloured light, which is transmitted up 
through the clear acrylic envelope from 
hidden light-emitting diodes (LEDs) in 
the base of the model.

Below left and right
For this 1:500 exhibition model 
of Foster + Partners design for the 
Regional Appeals Courts and the High 
Court, Campus of Justice, Madrid, 
lighting was paramount. The new 
scheme is designed to promote the 
value of transparency; therefore a white 
finish, clear elements and a wooden 
base were used to reflect this in the 
model. James Smith of Amalgam 
Modelmaking Ltd explains, ‘The most 
complicated parts of this model were 
the buildings’ façades, which were 
geometric, three dimensional structures 
with translucent elements. We decided 
to make these from vacuum-formed 
acrylic parts, which were then detailed 
in the laser cutter. It was then trimmed 
to shape by the laser and fitted to 
the outside of the two buildings.’ 
The addition of lighting produces the 
spectacular effect seen here.
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of the proposed spaces. In this example, the designer sought 
to investigate the effects of the surrounding city upon the 
design’s interior space.

Step by step Investigating light effects  
on an interior

The use of lighting models permits designers to try out lots of 
different ideas by simple variations in direction of view, colour 
and level of illumination. This is often an important aspect of 
such modelling since it enables the designer to make further 
revisions as a result of this process and also acts as a powerful 
communication tool to illustrate to others the potential qualities 

A model of the space to be examined is constructed. Here it is shown with a 
directional light projected from the side, which may give some expression of 
how the space will appear in daylight.

It is often useful to sketch out ideas prior to testing them, as this collage 
illustrates. The central vertical space of the design has structural trusses to its 
left, and the urban context lies beyond.

1 2

By projecting a 
multicoloured image 
onto the back of the 
translucent wall of the 
model, it is possible for 
the designer to evaluate 
how the atmosphere of 
the proposed building 
may change at night.

3



Below and below centre
Notice the transformation of the 
minimal cardboard model shown 
in typical daylight conditions in 
the upper image, and as it is
illuminated from within to 
represent how it may appear in 
the evening.

Below right
Lighting models may not simply 
represent an entire building but 
may comprise more detailed 
studies of specific spaces – such as 
this example, made to evaluate the 
lighting within an elevator interior 
in relation to the atrium beyond.

The use of a lightbox underneath a model 
can show a design in a completely new way. 
In this example, the relative voids and mass 
of the scheme become less significant than 
the public space they enclose – allowing the 
designer to investigate this aspect in further 
detail.

tip  using lightboxes
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Above and above right
In this house design by Scape 
Architects, a dramatic acrylic wall 
and staircase was conceived as 
a unifying element within the 
scheme. The translucent wall, 
which extends the full height of 
the building, casts a complex play 
of light and shadow throughout 
the house, filtering light down 
through it. A model was therefore 
produced to analyze the qualities 
of light around this key feature. 
Note the difference between the 
images of the model, since the 
one to the left simply describes 
the physical characteristics of the 
design but the right-hand image  
is top-lit, affording evaluation by 
the designer.

Right
The use of blue light in this interior 
architecture model allows the 
designer to view spaces in a new 
manner, as the daylight of the 
design studio environment may 
not be the same as the daylight 
conditions at the proposal’s 
location. The sculptural qualities  
of the design are also highlighted 
by this application of light, 
and thus it may also serve as a 
presentation model.
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By virtue of lighting this model 
from underneath the relationship 
between the planning proposal, 
indicated by the blocks, and its 
location, shown by the illuminated 
contour lines, becomes a cohesive 
presentation tool. The light is 
diffused through acrylic blocks in 
the massing element of the model 
and via perforations in the context 
photograph, which has elevated 
above it a layer of sheet acrylic 
etched with additional  
site information.
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Presentation/exhibition
models
Perhaps the most familiar type of architectural model, 
due to its frequency in the public eye, is the presentation 
or exhibition model that typically describes a whole 
building or project design and signifies a point in 
the design process at which the designer is ready to 
communicate the proposal to external audiences such as 
clients and public. This type of model often has a major 
role in the communication of a design proposal, as it is 
often the one subject to most scrutiny. Such a model may 
also act as a ‘talisman’ for the project owing to the use of 
its image in the press, on websites, etc. Why should this 
be? A presentation model provides a clear and coherent 
description of a design, and functions as a representation 
of the building on that building’s own three-dimensional 
and formal terms. However, no matter how precise 
this type of model may be it still provides critical 
distance by virtue of its scale and thereby maintains a 
degree of abstraction. The presentation model affords 
communication and understanding rather than any real 
knowledge of the thing itself, i.e. the completed building. 

In some instances, models may be built specifically 
for an exhibition. This is particularly common for 

Left
Competition model for Daniel 
Libeskind’s design for the Imperial 
War Museum North, Salford.  
The model describes the 
composition of the building, 
conceived as fragments from a 
literally shattered globe.

examples of historical architecture, for which no model 
may actually exist or for which an extant historical 
model may be badly damaged. It also enables the 
exhibition designer to liaise with the modelmaker and, 
where relevant, use such models as key elements of 
the overall exhibition’s composition. The presentation 
of this type of model, whether to a private or public 
audience, may present opportunities and constraints 
depending on what needs to be communicated. This type 
of model is usually the one that most readily engages 
the skills and experience of professional modelmakers. 
That is not to suggest that the design is complete and 
the model is simply ‘made’. By contrast, considerable 
skill and creativity is required, typically through close 
collaboration with the designer, to ensure that the 
most important aspects and qualities of the design are 
promoted in the model legibly. Therefore, given the 
amount of specialist knowledge required to produce 
such models to a high standard, many professional 
architectural modelmakers often have a background in 
architecture education or at least a very comprehensive 
understanding of it.
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Centre and below
Major retrospectives of architects’ 
work often feature models as 
their centrepieces, as is shown 
in this example of an exhibition 
of projects by Will Alsop and 
his practice. They afford a 
great degree of engagement 
with the audience, and unlike 
two-dimensional media can 
immediately communicate design 
ideas and spatial characteristics 
with flair. Note the mounting of 
models on plinths or tables, which 
is typical as this enables the viewer 
to appreciate them at eye level.

Left
This 1:200 presentation model 
for City Museum of Antwerp 
by Neutelings Riedijk illustrates 
how the original concept (see 
page 110) was retained whilst 
describing how the overall scheme 
integrates with surrounding 
context.
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Bottom
The role of the model as a 
powerful communication tool is 
demonstrated in their prevalence 
across international design 
competitions as typified by this 
competition-winning model for 
the Singapore Gardens by the 
Bay design by Grant Associates/ 
Wilkinson Eyre, made by Network 
Modelmakers.

Opposite top
This sectional model of The City 
of Culture of Galicia, Santiago 
de Compostela, Spain, designed 
by Peter Eisenman, illustrates the 
concept of using the city’s symbol 
of a scallop shell to develop 
surface-like forms. The buildings 
are inscribed into the ground 
as architecture and topography 
merge together, offering a series 
of carved spaces rather than 
building blocks.

Opposite centre and bottom
Presentation model for a social-
housing scheme in Madrid by 
Morphosis. The model describes 
an alternative to typical towering 
blocks of faceless units, by 
proposing a radically different 
social model that integrates 
landscape and village topologies. 
A layer of landscape overlaid upon 
a façade, which is composed 
of a series of open spaces and 
idiosyncratic punctures, serves to 
break down the institutional nature 
of the public-housing project, as 
shown in the lattice-like circuitry 
of this model. A photograph of the 
completed scheme is shown below 
the model.

Below
This model for the proposed PH 
Museum by FR-EE illustrates how 
the design’s form functions as a 
large canopy, providing shaded 
public outdoor areas that are 
complemented by water features 
and local vegetation.
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Above
This presentation model for the 
ISTA Lecture Hall, Vienna, was part 
of Greg Lynn’s competition entry. 
Contrasting materials of perforated 
brass sheet and wooden veneer 
emphasize the organic, bubble-
like geometry of the new design 
proposal in relation to the existing 
built fabric.

Left
Peter Eisenman’s proposal for the 
Church of the Year 2000, Rome, 
presents the idea that modern 
transportation and the media have 
effectively collapsed the distances 
involved in pilgrimages. As a result, 
the design was developed through 
different folded iterations to 
explore ideas of spatial sequence 
and ‘journey’. 

Left
These images show an innovative 
model that is performative in 
nature. The Frenectic Instrument 
by Ben Gough is a kinetic model 
made as part of a series of studies 
into visualising a ‘Frenectic 
Architecture’ for his MArch thesis 
project.
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‘strategic planning in order to meet eye-watering deadlines’. 
On some occasions an awkward building detail is resolved by 
the modelmaker ‘in one of his “interpretive moments’’...  
The modelmaker is indeed part of the design process.’ 
(Interview with Richard Armiger, 11 September, 2008). The 
sequence shown here illustrates the construction process of 
the model for Coexistence Tower by Future Systems, built by 
Richard Armiger: Network Modelmakers.

Step by step Making a presentation model

Many firms outsource their presentation models to commercial 
modelmaking firms, where versatility, experience and, in 
recent times, modelmakers’ interpretation come to bear. 
Modelmaking for architects and designers has become an 
industry in its own right, with the best firms offering high levels 
of precision, craftsmanship and, especially, speed in order to 
meet international deadlines. Modelmaker Richard Armiger 
observes that ambitious presentation models are rarely made 
in an ad hoc manner, and typically require a great deal of 

Once completed, the model 
should be documented through 
photographs. These can be used 
in photomontages, to record the 
design’s evolution, and especially, 
to promote the design.

Richard Armiger being assisted by 
his then student apprentices, John 
Applegate and Simon Hamnell.

Helpful when relaying 
information to a team of 
makers, the Lead Maker 
may prepare quick sketches 
to describe the preferred 
materials, recommend a 
sequence of construction, 
illustrate different sub-
assemblies and so forth.

1

2

3
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The complete installation, featuring models 
of the scheme by Hawkins Brown, for the 
redevelopment of Park Hill, Sheffield, exhibited at 
the Venice Biennale in 2006.

Exhibitions often require architectural 
designs to be displayed in interesting ways in 
order to capture the public’s imagination, and 
this can lead to the development of installations 
within gallery spaces to provide optimum 
environments for viewing models.

For their proposal for the regeneration 
of the Park Hill housing development, Hawkins 
Brown commissioned a series of coloured acrylic 
models to illustrate the various community-
inspired elements within their proposal. These 

were then suspended on metal rods, with images 
hung and projected around them. Combined 
with atmospheric lighting, as seen opposite, the 
overall effect of the installation was both dynamic 
and dramatic.

Case study Models for an exhibition





Full-sized prototypes
Detailed models are not only used in the field of interior 
design, but also as structural or technical models known 
as ‘details’. In principle, these models can be made to 
a scale of up to 1:1, in which case it would probably be 
more accurate to call them ‘protoypes’. In the modernist 
period, models were used as a primary method for 
exploring and communicating prefabrication and 
modular building techniques. Indeed, at the Internationale 
Architektur exhibition held at the Bauhaus in Weimar 
in 1923, Walter Gropius referred to models of house 
modules in the accompanying catalogue as, ‘full-scale 
construction kits.’ Thirty years ago, it was not uncommon 
for architecture practices to invest in full-scale mock-
ups of building components, interiors and even entire 
floors of high-rise projects in order to investigate the 
design implications involved. This is obviously a costly 
process and, although it does still occur, the use of CAD 

has enabled a significant amount of a design’s potential 
characteristics and behaviour over time to be predicted 
and evaluated electronically. However, this type of model 
is particularly useful for the designer who may have 
difficulty understanding how elements combine in three 
dimensions. Full-sized models are often limited by their 
scale, and as such it is typical to use them as a vehicle 
to explore detailed components more rigorously rather 
than to attempt to make a replica of a significant portion 
of the design proposal. This is not necessarily a practical 
exercise when time and space are limited, but the benefits 
can be significant. In the last decade or so, a resurgence 
of design through production has evolved as prototypes 
have been facilitated by the widespread growth of digital 
fabrication processes in architecture schools and, albeit 
less exponentially, in practice.

Above
This 1:1 sectional mock-up of a modular 
building enabled the designer to evaluate 
the construction of the space and then 
subsequently use it as part of an exhibition  
to reinforce the design proposal.

Above and right
This prototype module, Carapiece, was 
designed using the principle of kerfing, which 
is where a groove or slot is cut into a wooden 
component to enable it to bend as shown in the 
adjacent time lapse photograph.
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The ‘twist’ in the concrete structure of the 
design for the Mercedes-Benz Museum in 
Stuttgart involved considerable engineering in 
order to ensure stability in a building of such 
three-dimensional complexity. This full-size 
mock-up of part of the structure was made 
so that the architects (UNStudio), engineers 
and the construction team could assess its 
performance on site.
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Below left and right
For its proposal for Jubilee Gardens in London, the 
practice introduced the idea of an undulating landscape 
with white seating ‘cliffs’. Polyester-concrete panels and 
strips were fabricated especially for the design, with 
foam-dummy prototypes produced prior to manufacture 
in the final materials.

Top
Production prototype canopy for the scheme 
for One North Park, Singapore.

West 8 has applied a multi-disciplinary approach 
to complex design issues in large-scale 
urban masterplanning and design, landscape 
interventions, waterfront projects, parks, squares 
and gardens. Based upon the knowledge that 
the contemporary landscape is for the most part 
artificial and made up of different elements, 
both designed and undesigned, the practice 
has responded by positing its own narrative 
spaces. It identifies the basic ingredients of 
good public realm as ecology, infrastructure, 
weather conditions, building programmes and 
people. Its aim is to incorporate the awareness 
of these various aspects in a playful, optimistic 
manner that stimulates the desire to ‘conquer’, 
and take possession of, space. A key aspect of 
the practice’s projects is the making of full-size 
prototypes in order to evaluate the impact of 
design ideas on the site, and to allow further 
development and appropriate revisions.

Above left and right
Design development through prototypes for the Madrid Rio project. 
The tree support’s form was initially made in wood and, when 
suitably refined, a mock-up was produced in cast iron and tested 
in situ.
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Below
This prototype model was made 
by the designer in order to explore 
a novel hydraulic structure. 
The use of rapid-prototyping 
technology enabled a detailed 
physical model of considerable 
three-dimensional complexity to 
be produced from CAD data rather 
than through labour-intensive 
hand techniques.

Material appearance can frequently be deceptive when 
shown on drawings, and even the most sophisticated 
textured and coloured computer renderings do not 
compensate for the loss of tactile information. As a 
result, architects may use models to explore the potential 
materiality of building surfaces and components prior 
to their application within a design. This is particularly 
important in situations in which the materials may  
have an unknown visual impact – or, indeed other 
unforeseen properties.

Top right
The materiality of this surface, 
intended for use in a public space, 
is produced full-size in order that 
its visual, tactile and weathering 
characteristics may be observed 
on site.

Above
Further detail studies are produced 
in order to identify the most 
appropriate level of texture for the 
relief panels in the composition.



Below
A full-size mock-up of a façade 
panel, facilitating both the design 
and construction teams to evaluate 
the combination of materials on 
site and to identify any potential 
assembly difficulties prior to the 
construction of the final building.

Right
1:1-scale models are not always 
feasible owing to the time, cost 
and space required to build them. 
However, this type of model 
can be very useful for testing 
components of an overall design. 
In this example, a test model for 
a seating feature is first produced 
in wood to allow the designers to 
evaluate its ergonomic properties.

Above
Once the design has been 
consolidated, a prototype section 
of the seating is manufactured 
using the materials intended for 
the final object – in this case, 
high-density foam.
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Top left
1:20 model showing stacked floor plates 
with varying arrangements of the load-
bearing thermal insulation walls.

Top right
Detail view on one wall illustrating 
concave curvature.

Centre left 
Making of the formwork for the 1:1 
prototype of the load-bearing thermal 
insulation wall element.

Centre right 
Once ready, this formwork is filled with 
the infra-lightweight concrete.

Bottom left 
1:1 prototype of the infra-lightweight 
concrete wall panel which uses recycled 
foamed glass as an internal aggregate.

Bottom right 
The full-size prototype is both self-
insulating and also one third the weight of 
regular structural concrete.

Case study Material exploration through prototypes
Smart Material House, Hamburg, Germany, 2010 
Barkow Leibinger

The work of Barkow Leibinger is characterized by 
experimentation into materials and their response 
to a multitude of processes and techniques, often 
resulting in novel application or development 
of the materials themselves. In this project, a 
formative element for the design and space is the 
planned use of infra-lightweight concrete walls 

as ‘load-bearing thermal insulation’. The solid 
wall panels, which are gently curved concavely, 
are multitasking elements and will function 
as supporting elements, perimeter walls, and 
as thermal insulation at once, so the bearing 
structure remains exposed both inside and 
outside, without any additional finishes or cold 

bridge problems. For the floors, glue-laminated 
timber panels will be used, which are extremely 
sturdy and are environmentally sound.



component for use as a cladding panel is explored through a 
straightforward process of modelmaking. The tactile nature of 
the test component enables a designer to get, literally, a ‘feel’ 
for materials. Depending on their intended use within a design, 
elements such as these can be photographed and applied at a 
range of scales offering further design possibilities.

STEP BY STEP Making a cladding model

Evaluation of material surfaces and other building elements 
is not an activity exclusive to architects. The innovative 
modelmaker may wish to explore properties of various 
components for consideration to be included as a feature in a 
design, which may strengthen or relate to the original concept. 
In this example, an investigation into the suitability of a textured 

A material – in this instance, thick string – is 
laid out across the adhesive tape in the desired 
configuration.

Double-sided adhesive tape is then applied in 
strips across the marked-out area.

The size of the test component is marked out 
onto a piece of board.1 2 3

A wooden frame is placed over the textured 
area, and all edges are sealed to prevent liquid 
plaster leaking out.

More material is taped in a vertical fashion 
across the first layer of string. This will form a 
relief pattern in the model panel.

PVA glue is applied in a thin layer across the 
area in order to prevent the material sticking to 
the plaster as it dries out.

4 5 6



 Liquid plaster is then poured into the frame and 
allowed to dry out completely, in accordance 
with manufacturer’s instructions.

The frame is then unclamped and removed.7 8 The textured layer is then carefully peeled away 
from the plaster.9

A textured component is revealed, which can be studied in various lighting conditions in 
order to afford visual appreciation. 10
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Introduction
In the previous sections of this book, we have examined 
the nature of models and why they are such important 
design and communication tools. We have also looked 
at the various media from which models can currently 
be made and how these can be combined, where 
appropriate, to provide different types of model. Clearly, 
models may be an integral part of a designer’s working 
practice – and yet they are so common in the exchange 
and development of ideas that we rarely think to give 
them a great deal of attention, and they are frequently 
used without question. Research into architectural 
models is still a relatively nascent field of inquiry 
but with a burgeoning interest through publications 
and major exhibitions such as the The Architectural 
Model - Tool, Fetish, Small Utopia held at the Deutsches 
Architekturmuseum, Frankfurt, 2012. Indeed, in their 
introduction to the accompanying catalogue, Peter 
Cochola Schmal and Oliver Elser explain, ‘the reason 
why models are so important to a museum is also the 
reason they have received so little scholarly attention 
to date. They are viewed merely as stand-ins for the 
real thing.’ 1 Of course, we have learned throughout the 
course of this book so far that architectural models are so 
much more than this, giving us windows to the creative 
process and testaments to the unbuilt. At the start of this 

Above
A descriptive model for Coop 
Himmelb(l)au’s design for the 
Akron Art Museum, Ohio. The 
relationship between the dynamic, 
angled elements of the proposal 
and the existing building is 
consolidated and the model is 
made from materials that echo 
those used in the completed 
building, so that the design can  
be effectively communicated to 
the client.

book, the point was illustrated that architectural history 
and practice are paralleled by a history of models as 
diverse in form and function as the buildings and ideas 
they seek to represent. From highly abstract conceptual 
pieces to full-size prototypes enabling evaluation of the 
assemblage of innovative building components, the 
range of modelmaking opportunities available to the 
designer is both inspirational and occasionally daunting 
– particularly to those new to the discipline, or to those 
learning modelmaking techniques. With this in mind, 
the final section of this book will attempt to demonstrate 
and explain not just what a model is made from and its 
corresponding purpose, i.e. the media and type of model, 
but when, how, why and by whom it is used within 
a design process. The reason for this is to deepen the 
reader’s understanding of models and their application. 
For those new to the discipline, architecture may present 
many scenarios where apparently different types of model 
are used. However, ‘what might appear as chaotic or least 
infinitely varied situations can be seen to have much 
structure when described ecologically.’ 2 This leads us 
to consider the situation or ‘environment’ in which we 
use models and what the psychologist James J. Gibson 
developed as the theory of affordances, which he defined 
as, ‘the affordance of anything is a specific combination 

170  Application



Descriptive models
If we are to define the descriptive model in general 
terms, then its purpose is to assist the understanding 
of reality by establishing the emergence of a particular 
phenomenon and describing relationships between 
relevant factors. Put more succinctly, its primary 
intention is explanatory. As has been mentioned earlier, 
any description of reality brings with it many issues 
regarding accuracy. The most familiar type of descriptive 
model in architecture is, perhaps, the ‘presentation 
model’. The presentation or descriptive model typically 
illustrates the complete and fully detailed arrangement 
of an architectural solution, often within the context 
of its immediate surroundings. A key characteristic 
of the presentation model is that it usually signifies 
the end of a critical stage – and even, sometimes, the 
culmination – of the design process. Distinguishable 
from the exploratory architectural model used for design 
development, this application of a model incorporates 
miniature components of the architecture represented 
in detail and as a complete, finished entity. A significant 
difference between the decorative representation of a 
building and the representation of architecture needs 
to be made at this point. Descriptive models typically 
make the architecture coherent and easy to understand; 
for example, such a model may feature cladding panels 
or other such construction and structural components 
that are arranged to clearly indicate how the finished 
building is intended to look. By contrast, if we refer to 
the example of a doll’s house, this too is a model of a 
complete building but it uses motifs and symbols rather 
than components (such as brickwork printed on paper 
and glued onto wall elevations). In this sense, the latter 
does not represent constructional information beyond a 
merely decorative level. 

Below and below right
Ofis Arhitekti’s competition design 
for Landmark Tower/U2 Studio 
in Dublin was conceived as a 
continuous programmatic strip, 
whose volume bends in three 
dimensions. The spatial complexity 
of the interior is revealed in 
the transparent surfaces of the 
model. Descriptive models 

of the properties of its substance and its surfaces with 
reference to an animal.’ 3 Perhaps most interestingly, by 
thinking about what models may be perceived to offer 
it becomes evident that they should be considered as 
dynamic objects that are not necessarily ‘frozen’ for a 
specific point in the process of designing architecture but 
can be revisited, revised and (re)presented to different 
audiences. In this sense, a model may be thought of as 
a conversational partner within the design process. This 
perspective has been further reinforced by Phil Ayres who 
suggests, ‘the distinction concerns the difference between 
the status of model being an attribute of the artefact 
itself (as the convenience of everyday language suggests) 
or an attribute projected on to it by the modeller. I 
argue that the status of the model, as well as the roles 
of models subsequently perform, is not exclusively 
determined by properties of the model, but are attributed 
by the modeller.’ 4 This reiterates the recurring theme 
that models are both generative and representational 
in relation to design ideas. In essence, there are four 
different applications for models: descriptive, predictive, 
evaluative and explorative.

can have additional benefits, 
giving an impression of how the 
final building will look on site. 
The importance of a model in 
architectural competitions cannot 
be understated, as it is the most 
effective means of communication 
to a judging panel in the absence 
of the design team.
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Primarily, a descriptive model is built for the promotion 
of ideas, client consideration and public relations rather 
than decision making, since the architectural design 
is generally perceived to be determined by this stage. 
As such, the descriptive model is not conducive to 
significant alterations but is used to convey qualities 
of external form and internal relationships. A typical 
presentation model is a literal representation of the 
proposed work of architecture at a reduced scale. Within 
practical parameters, the closer the materials of the 
model approach those of the real building the better the 
model will be – since it describes the architecture best, i.e. 
the most precisely. This, in turn, makes the descriptive 
model a particularly useful tool for communicating 
a design to clients, members of the public, etc, who 
may not have the same ability as architects to perceive 
spatial information through drawings and other two-

dimensional media. The finality of these descriptive 
models is perhaps best illustrated by their use. Beyond 
the realm of client presentations, such models of recent 
architectural designs – depicting both built and unbuilt 
works – may be found within transparent protective 
cases, usually set at eye level, almost in the manner of 
museum exhibits. More recently, the increasing adoption 
of digital fabrication methods into architecture education 
and practice have meant that models may be produced 
that directly correlate to the manufacturing processes of 
the final building, especially in smaller scale projects such 
as pavilions. As a result, the model of such a project may 
not simply describe the overall composition but also the 
production and assembly processes very accurately and is 
often referred to as a prototype whether built at full-size 
or not.
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Right
This presentation model for FR-EE’s 
design for MADU, Mexico City was 
3D printed then had further details 
added to provide context for the 
design.  

Below
This elegant model shows the 
subtle insertion between two 
buildings designed by Ian Simpson 
Architects.
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Right
This set of 1:1000 models were 
made by Ken Grix to demonstrate 
Feilden Clegg Bradley’s schematic 
concept for addition to the 
Festival Wing of the Southbank 
Centre, London. A group of nine 
cast concrete blocks showing the 
existing Brutalist buildings with 
proposals added in clear acrylic 
and dichroic film. The model 
signifies the heavy, landscape-like 
massing of the existing buildings 
and the contrasting light, glassy 
pro-posed interventions. From 
a single view-point, each model 
appears different in colour and 
light because of the relative 
angles of acrylic and dichroic.  A 
silicone mould was taken from a 
layered, laser-cut acrylic master 
and multiple casts were made with 
rapid setting cement.

Below
Sectional model of the proposal for 
the Taipei Performing Arts Centre 
by Morphosis. The model consists 
of four sections, each of which can 
slide on rails incorporated into the 
underside of the model so that the 
various relationships of form and 
space across the whole design may 
be fully described and understood.
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1. The spiralling central 
buildings are made 
from hollow 3D prints 
translated from the digital 
models. The 3D prints are 
then metal plated to give 
the highly reflective finish. 

2. The surrounding 
buildings are made from 
solid tooling board, which 
has been hand shaped 
and primed.

3. These blocks are also 
then chrome plated. This 
is a more cost effective 
way of producing the 
buildings when the 
shapes are simple forms.

4. The offsites are clear 
acrylic blocks sprayed 
midnight blue, the edges 
of which were then 
scraped with a scalpel 
blade so that they glow 
when they are under-lit. 
The result is that the 
baseboard looks like a 
blueprint that has come 
to life.

5. Between the central 
buildings layers of 
coloured gels were 
used over the light 
source to achieve the 
desired brightly coloured 
reflections, which bounce 
around the model.

6. The trees were made 
from layers of laser cut, 
tinted acrylic with clear 
acrylic rods for trunks. By 
making them in a gloss 
tinted material adds to the 
layers of reflection.

This striking 1:500 competition model, made at 
Amalgam Modelmaking Ltd for Foster + Partners, 
represents their scheme for Yongsan, South 
Korea. The model draws inspiration from the 
neon lights of a city at night and the fine lines 
of an architect’s blueprints. The central scheme 
incorporates three huge rapid-prototyped central 

structures, which have been chrome plated 
to mirror the surrounding light. Working with 
unconventional materials and forms to achieve 
striking outcomes is always rewarding, and gives 
an opportunity for an architect to represent the 
principles of the design in truly abstract and 
engaging ways.

Case study Descriptive model as communication tool

1 2

3 4

5 6
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This page shows the how all the components come together in a sophisticated 
composition of form, colour, material and lighting.



It would be misleading, however, to imply that 
descriptive models are only applicable to client and 
public consultations. Exhibitions – particularly those 
including buildings that have long since perished, or 
major retrospectives of architects’ work – will frequently 
showcase descriptive models specifically made for such 
events. These models are made either by the architect or a 
professional modelmaker under the architect’s direction, 
except in the case of historical precedents. Here, they 
are more likely to be commissioned by an exhibition 
organizer, often as a more analytical version of the 
presentation model – their function, however, remains 
the same. Their purpose is explanatory, as they seek to 
describe architecture.

Descriptive models may form a 
series in order to illustrate the 
progression of a design idea. 
Shown here are two design-
development models (top row) 
alongside the final model (bottom 
left) of René van Zuuk’s design for 
the Block 16 housing scheme in 
Almere, the Netherlands. When 
in use by the design team the 
development models’ function is 
explorative, but when presented 
to external bodies at a later stage, 
their use is solely descriptive. The 
bottom right image shows the 
completed building.
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Below right
This model was produced as 
part of an invited competition to 
design a skyscraper in Hamburg. 
Standing more than 3 metres 
(9 feet) high, the concept model 
showing a ‘silhouette for a city like 
Hamburg’ not only describes the 
design proposal but also becomes 
a sculpture in its own right. 
Representing, as it does, an unbuilt 
scheme, this model remains a 
testament to the earlier works of 
its designers, Coop Himmelb(l)
au, and their referencing and 
sophisticated reconfiguration  
of Constructivism.

Bottom right
A descriptive model of Greg Lynn’s 
design for the Ark of the World 
Museum and Visitors’ Center, 
Costa Rica, provocatively conveys 
references to the jellyfish and 
brightly coloured indigenous tree 
frogs that inspired its form. 

Below
For the competition to design  
the Guangzhou Sightseeing Tower, 
China, Rogers Stirk Harbour + 
Partners made a 1:500-scale 
model to describe their proposal. 
The level of precision and detail 
in such models is high, and this 
example is no exception. The 
central, structural element of this 
model was used to carry integral 
LED lighting to the vacuum-
formed and scribed elliptical 
sphere containing a restaurant and 
public viewing area. The organic, 
tapering secondary structure is 
hand cut, formed and shaped from 
polyurethane resin block, while the 
base supports a vacuum-formed 
dome with a blue LED cluster 
spotlight up-lighting the whole 
structure.
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The work of Timothy Richards Modelmakers is 
positioned outside of the normal parameters of 
many of the models featured in this book since 
they deal with the stuff of buildings, the history 
and the story. The materials and processes used 
to communicate the detail and time invested in 
them; both in relation to the model and of the 
building itself. The plaster model pre-dates and 
extends the modern genre. These models are 
built by hand to last and present a seamless 
construct of sculpture. As with any well-made 
object, the material is exploited to the full and 
brings a great deal to the work. When in series, 
they tell a story. The models are a direct line 
between the architect and the building. They 

allow and promote a reconnection with the 
humanity of architecture. With regard to the 
work of his practice, Tim Richards explains, ‘the 
models stand alone as academic artefacts and 
welcome scrutiny. The accuracy is very important. 
They are built to a scale but not of a scale. Those 
who commission do so for different reasons 
to those involved with the building industry; 
from creating an object for inheritance to a 
sculptural record which in itself is an artwork, 
standing on the outer limits of what is commonly 
understand as an architectural model.’ Through 
these models, the power of the architecture 
is conveyed directly through the material of 
plaster and the processes used. The materials 

employed are typically: British Gypsum plaster, 
white metal castings, copper, nickel silver and 
brass acid etched metal, thin lead sheet and 
glass. However, it is the very high level of skill of 
the modelmakers that enable such precise and 
wonderful results as demonstrated by some of 
the examples shown here. When photographed 
without context there is little to tell the observer 
that these are not real buildings since, ‘the work 
is an expression, my subject being the building, 
my medium the architectural model.’ (Interview 
with the author, 21 October 2013.)

Case study Descriptive model as practice

Top left
Split Pantheon model nearing completion.

Below left
Master and assembled model of the 
Pantheon.

Top right
Internal view of the Pantheon model.

Bottom right
Detail of St. Brides, Fleet Street. Plaster 
and lead castings.
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Left top
Exhibition model of No. 1 Royal Crescent, Bath. Plaster, 
MDF, lead sheet, copper etches.

Left bottom
Ministry of the Interior and Ministry of Justice. A model 
for the Dutch government.

Centre top
Patination and finishing of No. 1 Royal Crescent, Bath.

Centre bottom
The Choragic Monument of Lysicrates.

Right top
Installation of No. 1 Royal Crescent model.

Right bottom
Bramante’s Tempietto, Rome.
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Left
This detail sectional model of the Renault Building by Foster 
+ Partners was made by Scott Miller and fits into several 
categories due to its intended use. The model was designed 
as an exhibition presentation model and furthermore aimed 
to demonstrate the structural, spatial and construction details 
of this design. Being made many years post-construction of 
the real building, development of this model benefitted from 
complete sets of plans. The original building concept was 
designed to allow for expansion and reconfiguration by using 
standardised components across the site. The model aimed 
to demonstrate this by including a complete ‘tree’ corner 
section describing the relationship between the supporting 
structural components to the façade and roof construction. 
The high quality finish of this model is unorthodox due to 
the nature of its purpose. In addition, models such as this 
are often developed to aid structural design development 
and therefore would not normally be finished to such a 
high standard. 

Below
These models were created using a mix of digital and 
analogue techniques and carefully photographed. By 
combining MDF, card, MDF dust, gold leaf, and both gloss 
and matt enamel paint, the models also feature scaled 
finishes. The MDF dust, a residue of the processes involved 
in the building’s construction and maintenance, occupies 
the spaces underneath. The left image shows an aerial view 
of one part of the building, whilst the right image illustrates 
how effectively photography is used to transcend the model 
as the camera is brought within the model space.
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Above
This 1:200 scale model was built 
for Gerkan, Marg and Partners 
by Amalgam Modelmaking Ltd. 
It was one of two architectural 
models, made as part of a 
competition bid for a new football 
stadium in Munich, and had to be 
constructed in a very short time 
frame. Due to the short deadline, 
the most time efficient processes 
were used in the construction of 
the models. This included rapid 
prototyping for the main roof 
supports and terracing which 
provided structural integrity as it 
could be made in one piece. The 
client requested a steel and acrylic 
finish so acid-etched stainless steel 
was used for the tension cables 
and laser-cut acrylic for the floor 
plates and glazing.

Middle
These curved models were made 
for MAD Architects’ design for 
the Harbin Cultural Centre, 
China, 2010-14. Taking cues from 
the natural surroundings, the 
architectural form was conceived 
as a continuation of the natural 
environment as it becomes part of 
the landscape.

Below
The level of detail achievable in 
this sectional model accurately 
conveys the interplay of light and 
shadow achieved by the sculptural 
and fluid arrangement of spaces. 



Predictive models
The predictive model, by its very nature, is used to 
forecast the future. Predictive models are based on the 
assumption that the situation is an established rather 
than an emergent one. In the case of an established 
situation, the relevant environmental conditions 
are given and predictable, whereas in an emergent 
situation some of these conditions do not prevail and 
therefore the data generated is often qualitative rather 
than quantitative. This is a significant point, since 
an important distinction between predictive models 
and evaluative models is the type of data generated 
through their use. The function of predictive models is 
predominantly to produce quantitative data, whereas 
the use of evaluative models generally provides data 
of a qualitative nature. This is found to be particularly 
relevant to the case of architecture, a discipline in 
which predictive models enable the designer to measure 
the effects of changing design variables rather than 
perceive them, since there can be no ‘difference which 
doesn’t make a difference’. Another distinction between 
predictive and evaluative architectural models is seen 
in the stage at which they are used during the design 

To appreciate the quantitative 
implications of constructing Steven 
Holl’s design for the galleries in 
the Herning Centre for the Arts, 
Denmark, a full-size mock-up 
was produced. The curved roofs 
comprise a two-way truss system 
able to span in multiple directions, 
allowing for a freedom between 
the roof structure and the plan. The 
ceilings are of simple white plaster, 
complementing the geometry of 
the roof above. The roof would 
be anchored by introducing thin 
rods as tension elements within the 
clerestory glazing zone; these were 
intended to counterbalance any 
uneven forces over the gallery-
wall support, like a see-saw tied 
down on each side. By making 
a predictive model in order to 
measure any potential difficulties 
on site, this example provided an 
effective method of testing the 
‘realities’ of architecture.
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process. As described above, an evaluative model is used 
when many of the design variables have been decided 
in order that their effects can be perceived. By contrast, 
a predictive model is usually used earlier in the design 
process so that such design variables can be determined 
by its use. Over the last two decades, computer software 
has enabled increasingly complex information to be 
digitally simulated, whether energy flows, climate 
conditions or the implications of inhabitation. With 
platforms such as EcoTect and various plugins for Rhino 
such as Kangaroo, Pachyderm, etc., the relationship 
between environmental conditions and building 
performance may be modelled very precisely. However, 
the ability of physical models to be able to integrate with 
such data and represent it has led to new hybrid types 
of models, some examples of which are illustrated in 
this subsection. 
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Above left
Predictive models enable communication between the design and 
construction teams to be effective, and facilitate further refinement of 
building details in order to avoid possibly costly difficulties on site. An 
inspection panel such as the one shown here may be built to allow all 
those concerned to check the implications of a design before the building 
is constructed.

Above right
This group demonstrates the variety of roles different types of model 
analysis have in the design process of the NBK building. From bottom left, 
the small red and blue model represents the solar path for Kuwait. Above 
this is a large-scale model of the top of the tower and interface with slabs. 
The two taller models are design models looking at different geometries. 
In front of those are three environmental models analyzing the impact of 
wind and solar gain. Below these is a detailed study of the solar impact of 
the façade floor plate.

Right
The design for the National 
Bank of Kuwait (NBK) Tower 
by Foster + Partners has been 
evolved by ensuring the highest 
possible environmentally friendly 
credentials are attained. Therefore, 
the production of predictive 
models to enable analysis of 
climate conditions proved 
instrumental as digital software 
analysis was translated onto 
physical models.
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Case Study Detail models

In architecture, predictive models are often used 
to allow us to forecast the impact of buildings 
within their environment. Most importantly, 
the function of predictive models is to produce 
quantitative data, i.e. those properties that 
can be measured. There are different types 
of architectural model that can be used to 
produce such data, for example: lighting models 
and wind-tunnel models. Lighting models are 
used to predict and measure the effect of 
varying combinations of natural and simulated 
electric lighting. This is particularly significant 
in light-sensitive spaces, for example those 
in museums and art galleries. However, an 
important distinction needs to be made here. 
Lighting models used as predictive tools are 
only concerned with measuring the relative 

light levels; they are not used to evaluate the 
quality of the lit environment, and therefore 
should not be confused with the specialized 
interior models built to investigate the impact 
of qualitative properties such as surface finish 
and colour. For the purpose of producing 
quantitative data, lighting ‘models’ usually 
comprise mathematical formulae rather than 
physical models. Wind-tunnel models may also 
be used to forecast any possible deformation in 
either the external envelope of a building or its 
individual construction components as a result 
of air pressure, suction and turbulence. This 
type of prediction is typically carried out using 
a specialized test chamber, in which smoke is 
added to the airflow to enable circulation patterns 
to be seen.

The complexity of the construction 
process involving innovative building forms 
and geometries frequently leads to the making 
of predictive models to allow designers to 
understand how the various components will 
connect together in three dimensions. This may 
lead to full-size prototyping as illustrated in the 
top left image on this page. However, in earlier 
stages of the design process, in which the exact 
structure may not yet be known, it may be useful 
to produce predictive models so that the various 
elements can be quantified prior to testing at a 
even more detailed level. The examples of 1:20 
details shown here are from a wider series of 
models developed so that the changing effect of 
design variables could be measured.



Predictive models  185



186  Application

Case Study Predictive modelling as hybrid process
Swarm Theory Pavilion, MArch Research Project, 2013
Sarah Shuttleworth

The design of Suncatcher has derived from a 
flock of birds following the sun. How birds fly 
together is a fascinating, beautiful phenomenon, 
which is still progressively being researched 
under the theory of ‘Swarm Intelligence’. This 
movement is self-organizing, so there is not a 
leader or hierarchy within the group, instead they 
work together to form one single formation. The 
properties that emerge can only be obtained by 
the system as a whole, not its individual parts. 
This interaction reflects the ethics of Burning 

Man and how each year individual people from 
all over the world collaborate together to create 
a self-supporting community. Consequently, 
Suncatcher’s theoretical and physical formation 
emphasizes aspects of Burning Mans principles, 
such as, communal effort, participation 
and decommodification. Different shadows 
are produced from this skin throughout the 
day, depending on the position of the sun, 
representing a continuous movement of the 
birds’ formation. The title Suncatcher refers to 

an ornamental object which ‘catches the light’ it 
can be thought of as the optical equivalent of a 
wind chime. As the design is developed around 
the suns location and the skin ‘glows’ when light 
is shone on it, exposing its complex structure and 
beautiful shadows. This project demonstrates a 
hybrid approach to modelmaking wherein the 
dialogue between digital and physical modelling 
is fluid and informs one another.

Top left
Early sketch model of birds’ trail made 
using card and wood. 

Top right
Design development model to study the 
relationship between light and shadow 
using translucent skin of cartridge paper 
covered in mineral oil to waterproof it.

Centre left and bottom left
Analysis of digital model using Ecotect 
software. The skin in intended to be 
located as a solar shading system. 
Ecotect determines what areas need 
the most shading, which will determine 
where the skin is placed. 

Centre right
CNC milling machine is able to drill 15 
sticks of 2.5m (1 in) long at once. After all 
the holes have been drilled, the sticks are 
cut into smaller pieces.

Bottom right
Given the 1:4 scale of the prototype 
structure, the sticks are labelled by hand 
as the sticks are too small to engrave 
numbers with the CNC machine.
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Top left
The timber components are easily 
connected together in the exact place due 
to them being cut on CNC machine.

Below
The smaller timber sticks and 
environmental skin are attached.

Bottom
The final model of the proposed structure.



Case Study Predictive modelling as technical study
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Understanding how materials behave in structural 
systems is a key element of architecture 
education and practice. Predictive models 
are very valuable in this regard as they can 
demonstrate physical properties that are 
difficult to conceive without direct experience. 
In this workshop run by the Technical Studies 
Team at the School of Architecture, University 
of Westminster, students worked in pairs to 

design and build a 1:1 scale ‘open web truss’. 
The dimensions of the top and bottom rails 
(known as ‘chords’ or ‘flanges’) are prescribed, 
and students were asked to fix these rigidly to 
a ‘web’ of their own design. No fixings or other 
elements must project beyond the outer surfaces 
of the rails. The truss must resist compression 
(max. 25kg, point loaded at the centre), torsion 
and shear. The resulting prototypes were 

then judged according to structural efficiency 
(lightness), craftsmanship, construction detailing 
and the innovative use of materials. A selection 
of the possible material combinations and 
arrangements are shown below where the 
technical studies workshop used predictive 
models as dynamic tools for learning.



Evaluative models
The purpose of the evaluative model is to explore or 
describe something such as properties or experiences 
that are not manifest in the model itself but are related 
to it. The evaluative model differs from predictive and 
explorative types since with these last-mentioned it is 
the model itself that attempts to assist the understanding 
of reality or a particular phenomenon. By contrast, the 
evaluative model seeks to assist such understanding by 
its use, and to do this it relies upon information and 
actions external to it. Not to be confused with predictive 
models, which produce quantitative data, evaluative 
models are intended to provide data of a qualitative 
nature, i.e. those properties whose variable effects can be 
perceived rather than measured. As a result, an evaluative 
model is typically – but not exclusively – used during 
the later stages of the overall design process, when many 
of the design variables have been determined. Using an 
architectural model for evaluative purposes is certainly 
not a new idea. The use of full-scale evaluative models 
for experiencing architectural components in situ is well 
documented throughout architectural history. It was 
particularly prominent in the Age of Enlightenment, 
when maquette makers held some superiority over 
practitioners of the more traditional technique of 
perspective drawing. The degree to which such models 
are detailed obviously depends upon the information to 
be evaluated, but the potential of representing all spatial, 
visual and tactile qualities at a level almost equal to that 

A development model produced during the 
design process is photographed and montaged, 
to scale, onto its urban context. Techniques 
such as these permit the designer to evaluate 
the potential impact of ideas in terms of colour, 
material and form.

of reality is naturally highly valuable. This application 
of models clearly has beneficial opportunities for the 
architect who wishes to articulate space and develop a 
design following the reaction of its intended users. 

There is, of course, some overlap between these 
various model applications, depending on who is using 
them and why. This allows a transformation in the model 
type as a result of an exchange of intention, i.e. the 
evaluative model may also become a predictive model 
because it not only provides qualitative information but 
also data of a quantitative nature. This is particularly 
evident in the case of detailed and full-size mock-ups of 
building components and construction samples, since 
the form, materials and assembly have been determined 
and the model can now be used to predict structural 
behaviour – information that has to be measured rather 
than simply perceived – as well as evaluate it. Therefore, 
rather than explore or describe, for evaluative purposes, 
something that isn’t manifest in the model itself but is 
related to it the model is now used to communicate the 
way reality is or could become, using the behaviour of  
the model itself. 
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Below
This 1:200-scale sectional model of the design 
for Madrid’s Barajas Airport by Rogers Stirk 
Harbour + Partners illustrates a cross-section 
through the satellite building within the air 
bridge. Each bay of the roof shows a different 
layer of construction, communicating the 
build-up to the final finish. This model was also 
used by the designers to evaluate the layout 
of the below-ground servicing and passenger-
movement connections.

Below right
The application of evaluative models may 
vary, and it is not always for the qualitative 
appreciation of design elements. In this 
example, a design-development model has had 
lighting fitted into it prior to a presentation so 
that the design team can observe the effects 
this has within the model. This highlights the 
dynamic aspect of models and their ability to 
be appropriated for different functions by 
different users.

Left
The qualities of light across form and within 
spaces are of primary concern to most 
architects. Through the making of a model 
at an appropriate scale, the design of even 
detailed elements can be interrogated and 
their characteristics perceived. In this example, 
the effects produced by a design for a solar 
shutter upon the domestic spaces behind can 
be evaluated. This is an important distinction, as 
an evaluative model communicates qualitative 
aspects rather than measurable ones – although 
this model could also have been used to take 
accurate light readings if required. By assessing 
the impact of the shutter on the interior, further 
decisions can be made about the pattern and 
size of apertures within the shutter itself.
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Left
A model of a seating design is 
shown here ready to be taken 
to site so that the designer can 
evaluate its physical impact. 
The use of evaluative models 
such as this enables designers to 
clearly demonstrate to clients, 
manufacturers and the public 
the scale and scope of their design 
ideas.

Above and right
This 3D printed model of the design by Foster 
+ Partners for a winery at Chateau Margaux, 
Bordeaux, France, was made for a number 
of rea-sons to assist the engineering team. It 
allowed the team to demonstrate the benefits 
of having a raised plant room floor, which 
allowed pipework to pass below and maximize 
the open space at floor level between 
equipment. The model also explained visually 
and spatially the distribution of the pipework 
to the client’s facilities and production staff. 
Colours were used to differentiate the different 
functions of the pipes. Some of the pipework 
is for the air conditioning and some serves the 
wine-making equipment. 
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Evaluative models can play an important role in the 
design development process. The complexity of a project 
such as the Walt Disney Concert Hall, Los Angeles, by 
Gehry Partners, LLP, demonstrates a fascinating journey 
of a design process paralleled by modelmaking. From 
the initial design in 1987, via the beginning of the 
construction phase in 1999, to the building’s completion 
in 2003, various types of models were made to examine 
different design options (see page 96). A number of 
design ideas evolved during the project’s development 
including the foyer size, consideration and subsequent 
elimination of a chamber hall and hotel, and perhaps 
most notably the Hall’s shape. Achieving the acoustic 
performance of such a prestigious venue and integrating 
this with innovative formal ideas required detail models 
to be made as shown here in this 1:10 model.

Top right
Construction of the 1:10 model.

Above left
1:50 model of the concert hall.

Above right
Further detail is added and lighting 
is used to convey the spatial 
qualities of the hall as accurately as 
possible.

Bottom 
The completed concert hall.



Case Study Evaluating material properties

Evaluative models enable materials to be 
qualitatively investigated in relation to their 
characteristics and behaviour under different 
conditions. In this example, a prototype canopy, 
Light Flow, was developed to see how a material 
environment responds to natural light and 
provides lighting within a comparatively dark 
space. The project sought to create a system 
of self-repeating units, initially explored in card 

using folding and origami techniques. This 
principle was used since it could be subsequently 
applied when manufacturing sheet material, for 
example acrylic sheet. Acrylic sheet is easy to 
form being suitable for heat bending, extrusion 
etc. In this project, the material chosen was 
fluorescent acrylic that is also called light 
gathering or live-edge acrylic - a sheet material, 
absorbs incident light from sheet surface and 

emits light from its edges. Modular assembly 
and replication were the key methods to form a 
more dynamic structure and so by evaluating the 
connection possibilities between multiple units, a 
universal component was designed.
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Middle left
Laser cut 2D components are used to 
form 3D components via a Hot Wire 
Bending Machine which heats the 
material up along a designated strip, 
enabling the acrylic to be pliable until 
it cools.

Middle right
Examining the light flow of a small 
assembly of components under ambient 
lighting to evaluate the effects.

Bottom
Installation of the 1:1 canopy, the 
variation light flow as a result of 
two contrasting colours can be fully 
appreciated.

Top left
Initial studies in folding using card models 
were created to inform the geometry, 
structural integrity and connection 
options.

Top right 
Template of 2D components on the laser 
cutter.



observed. This evaluative model was produced so that the 
qualities of an etched glazing façade could be studied by the 
design team and subsequently presented to the client.

Step by step Evaluating the effects of a façade

A single detail may embody the concept of a building, and 
it is this level of consideration across a range of scales that 
contributes to good architectural design. The making of detail 
models is often a useful exercise, as they are effective tools for 
understanding how components may be assembled together 
in three dimensions and the resultant effects can then be 

The effects of different coloured lighting are evaluated using a component 
model, affording further refinement of design decisions to be made.3The designers then make a 1:20-scale sectional model of the fritted glass 

panel using etched acrylic sheet.

An initial visualization drawing is produced using digital software.1

2
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Below
Plaster models created to evaluate 
assembly variations prior to full-
size prototyping (see page 81).

Right
This 1:100-scale model of a façade 
was quickly produced and used 
by the designers to help them 
understand the depth of façade 
elements, the play of shadow 
and the use of colour on the 
balconies. Lighting from within 
adds further depth to the model 
in photographs, and facilitates 
greater evaluation of the  
design’s features.

Above
This 1:50-scale white-and-clear-
acrylic model, with vacuum-
formed roofs and laser-etched 
façade, was used as a working 
tool for the design team fully to 
evaluate the proposal in three 
dimensions and to test out various 
design elements. It has since 
become a presentation model in 
the client’s existing headquarters 
and also featured in a retrospective 
exhibition of the designer’s work, 
thereby shifting from an evaluative 
application to a descriptive one.
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Explorative models
The main purpose of the explorative model is to discover 
other realities by speculation. This speculative process 
involves systematically varying the parameters used 
in the descriptive model in order to identify those 
alternatives that are logically possible. In the context 
of architecture, models produced as part of the design-
development process can be considered explorative 
models. Explorative models, along with drawings, can 
be used as a method of refining judgements, making 
decisions or conveying information – factors that are 
at the very core of architectural design. Explorative 
models, by their very nature, are used to try out and 
test different ideas at different degrees of scrutiny, and 
consequently they are used at various stages during the 
design process. However, they are typically employed 
throughout the early stages of design development, when 
the designer’s ideas are at their most novel, and then 
subsequently developed prior to specific properties of 
the design being investigated through the application of 
other types of models, as described earlier in this section. 
The key characteristic of an explorative model is that it 
is concerned with testing out new ideas. These may not 
be exclusively structural concepts, but may often involve 
exploring different shapes, geometries or construction 
methods that will emerge from experimenting with form 
and material in different ways. 

An explorative model used by 
MUF as part of a feasibility study 
for its Museum of Women’s Art, 
applied as a conceptual design 
model that both tested and 
refined the client’s ambition. The 
study questioned the paradox of 
revealing a hidden canon of work 
only to enclose it again in another 
hermetic institution. As such, the 
model explores strategies and 
spatial arrangements for making 
connections and juxtapositions, 
both actual and visual, that allow 
for the effective curating of the 
museum.
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Explorative models may cover a vast spectrum of methods 
for representing ideas. From the highly detailed to the 
purely diagrammatic, they can communicate the subtle 
characteristics of a design’s underlying principle – or even 
act as a symbolic object for the project.

Above images
UNStudio’s design for Ponte Parodi, Genoa, 
was originally conceived as a three-dimensional 
plaza. This series of images demonstrates how 
a model was used to explore this concept and 
develop its low-slung, undulating outlines.

Below left and right
Once generated through initial models, the 
design was further refined and communicated 
through a series of explorative models made 
from different materials. 
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In direct contrast to the descriptive model described 
earlier, the design development model affords quick 
modification – or even radical change – in order to test 
ideas, rather than preciousness. That is not to say that 
there can be no refinement in such models. However, 
rather than the focus of a design development model 
being on the quality of the finish it is on the refining 
of the emergent design concept. Consequently, many 
explorative models in architecture are quickly produced, 
and may appear unfinished since they function as 
three-dimensional sketches to help develop the design. 
Such models, however crudely built, give expression 
to ideas, and help a designer explore what is possible 
and communicate new design notions. As has already 
been illustrated within this book so far, the design 
development process encompasses a range of models 
from basic conceptual forms to detailed component 
inquiries. Such models are typically produced rapidly and 
inventively, using a variety of mixed media to symbolize, 
for example, relationships between the components of a 
building concept or its response to its context. 

Below
Design development is often a 
collaborative process and rarely 
an activity undertaken solely 
by architects. This 1:50 generic 
floorplate ‘toy’ was made out of 
clear and coloured acrylic sheet by 
Fielden Clegg Bradley in order to 
engage the client representatives 
in the space-planning of their 
faculty offices at the University 
of Ulster. Different types of office 
spaces can be moved anywhere 
on a modular grid, allowing 
this explorative model to be a 
dynamic tool in the design and 
communication process. 

Above
Morphosis’ project for social 
housing in Madrid is based 
on the notion of porosity. The 
application of an explorative 
model to develop this concept 
as a reflection of the social ideals 
within the scheme, also allowed 
the designers to investigate and 
refine its intricate folded-lattice 
structure. (For more images of 
this project see page 155.)
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Above
The model shown in this trio of images was 
built to allow the designer to explore ideas for 
a building as a linear series of programmed 
spaces, which are then folded and stacked on 
top of each other owing to site conditions.

Below
Design development plays a crucial role in the 
practice of architecture, as ideas are extensively 
explored, altered or relegated to the conceptual 
scrapheap. Models may provide effective 
expression of a designer’s thoughts and how 

they develop over time, as illustrated by this 
sequence of models detailing the evolution of 
an entire building form.



Peter Eisenman’s exhaustive 
inquiries into geometry have 
led to an extensive catalogue of 
explorative models that document 
his various design processes. 
In this example, the design for 
House X was initially developed 
as a juxtaposition of four squares 
whose structure is incomplete. 
The dexterity with which such an 
understanding of space is handled 
and questioned is manifest 
through the production of an 
axonometric model exploring 
the design. Compare the shot of 
the model shown above, taken 
from the viewpoint of a single-
point perspective, with the image 
below, which reveals a completely 
different aspect of the design.
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Designers who prefer to develop new spatial ideas 
and formal inquiries directly in three dimensions use 
explorative models as an initial design tool. Whilst 
commonly perceived as a personal and embryonic three-
dimensional sketch, the spontaneity and immediacy of 
such models is of particular significance since it enables 
them to be a very flexible medium. Being quickly 
produced from easily worked materials, it is their singular 
focus on contrast in shape, size and colour that facilitates 
rapid change and development. In addition, whereas the 
presentation model seeks to provide a holistic view of the 
finished architecture, the design development model may 
be produced in order to explore particular components 
of the design. As the form of a new architecture emerges, 
a whole series may be constructed of more specialized 
models that respond to questions arising from the initial 
evolution of that architectural form. These are study 
models, i.e. complete or part models specifically built 
to address certain issues. By working directly in space, 
albeit at small scale, concepts are formed and refined as a 
result of their exploration in three dimensions – a process 
in which options remain open in design routes, which 
might not be readily apparent to the designer using two-
dimensional drawing methods alone. 

Below
The exploration of a creative idea 
is rarely a single-stage process, and 
often requires much iteration to be 
carried out as the design is revised 
and enhanced. These examples 
of a street-lighting element 
document the designer actively 
engaged in the quest for the most 
suitable solution. 

Whilst there are many different types of architectural 
model, the use of the explorative model can be a 
particularly important part of the design process. 
Although the majority of architectural practices 
commission or build the more familiar descriptive 
or presentation model – immaculately crafted and 
expensively built – for client and/or public consumption, 
many still use explorative models as tools for engaging 
with the spatial problems and other aspects of a 
design. Perhaps, however, we are currently witnessing 
a renaissance, in which the explorative model is used 
and shared with client and public groups. Once the 
hidden tool of the architectural designer, these models 
are increasingly being applied as discursive vehicles in 
communication with those outside of the immediate 
design team – an attitude expressed by Rem Koolhaas, 
who refers to this process as showing clients creative 
thinking produced in its raw form.

Right
A highly sculptural model 
produced to express a designer’s 
initial reactions to the urban 
context of a design brief. The flows 
of paper explore the emotional and 
physical areas of compression and 
openness across the site.



.
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Case Study Explorative model of urban flows
The 6 Hour City, MArch Thesis Project, 2013
Tess Martin

The proposition of the ‘cruise tourist bubble’ in 
this project explores a reform of the way cruise 
passengers experience the city, and the way 
the city presents itself to the cruise industry, by 
ultimately changing the power/profit relationship 

between city and cruise company. The project 
aims to assist the Moroccan government in 
achieving their aim to make Tangier a top cruise 
destination in the Mediterranean, by offering 
excellent on-shore passenger facilities and a 

complete Moroccan experience within a series 
of comfortable and accessible 200m/6 hour 
bubbles. 

Right top
This initial development 
model illustrates the flows 
of passengers from a 
cruise ship.

Right bottom
This model shows in 
greater detail the different 
paths passengers take 
to experience the sites of 
Tangier.

Above centre and right
The axonometric sketch and layered 
model show a more explicit relationship 
between the temporal flows of people and 
the different strata of the city.

Left
The final scheme was exhibited through 
two multi-layered presentation models, 
which are pinned over a plan drawing 
of the context to demonstrate the 
relationships to existing urban fabric and 
the new infrastructures and interventions 
that form the proposal. A close-up view 
of one of the exhibition models shows the 
complexity and intricacy of the project 
with all its attendant filigree of circulation 
and flows.



.
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Case Study Prototyping through explorative models
Loom-Hyperbolic, Higher Atlas Exhibition, Marrakech Biennale,  
Morocco, 2012. Barkow Leibinger

The concept behind this project was to consider 
the potential integration of geometrical form as 
found in the architecture of Marrakech with that 
generated by current algorithmic software and 
then speculate how these may be made physical 
using local craft techniques and materials. 

Traditional Moroccan weaving on a wood fame 
loom was one of the local techniques that 
became a major inspiration for the project. The 
frame of the loom is a rigid structural frame, 
which holds yarn in place as a series of parallel 
lines. However, for this design the technique was 

reapplied at an architectural scale to produce a 
three-dimensional volume rather than two-
dimensional surface across a series of fixed 
frames.

Model produced to explore the affect of translating the 
technique to form 3D volumes rather than 2D surfaces.

The same model showing how the spacing of the string 
provides enough surface area to define the volumes, 
while allowing the resultant forms to appear transparent, 
ephemeral and layered when viewed from different angles.

Completed installation of light hand-peeled pine poles 
attached to steel plates and tubes to establish and fix the 
geometry prior to the yarn being added.

This series of images illustrates a 1:5 scale test model 
being used to explore the construction sequence of the 
installation, which would be replicated on site at full-size. 

Rigid frames are made upon which the string (acting as 
scaled down yarn for the purpose of the models) is pulled 
over to generate a lineal ‘ruled-geometry’, which forms 

the hyperbolic surfaces.



understanding of them, since this may prove highly useful in 
future design projects and will engage the imagination.

Explorative models provide exciting vehicles, with which 
to experiment with materials and spatial ideas before a 
design becomes defined. Try working with as many different 
materials as possible in order to expand both knowledge and 

Plaster is poured into the wooden box and 
allowed to dry out completely.3

The wax is infused into the plaster.4

A liquid ‘slip’ is applied in order to allow the 
wooden boards, which will be placed around 
the sides to form a box, to be easily removed.

A wax positive model is stuck to a board with 
some additional melted wax.1 2

These spaces can then be explored architecturally.

A negative cast of spaces is revealed where the 
wax had been.

The wax is then burnt out.5 6

7 The simple addition of various scales of figures allows the same spaces to be 
interpreted differently.8

STEP BY STEP Exploring materials through models



Case Study Exploring new materials through models
(Bio)plastic Morphologies, Diploma Thesis Project, 2013.
Marilu Valente

Prior to designing the final building project, a 
series of experiments with ‘bio-plastic’ made 
from potato starch, glycerine and vinegar were 

conducted to explore its potential as a green 
construction material. Plastic can acquire any 
shape given to it, so the natural behaviour of the 

viscous material was explored through a series of 
models to investigate its structural properties. 

Top
This sequence illustrates the basic 
premise of applying the ‘bio-plastic’ 
material to a frame which whilst initially 
relatively closed becomes expanded 
through manual force to enable the 
material’s response to be understood.

Left
Experiments consisting in elongating the 
viscous material can reveal an interesting 
form configuration that has inherent 
structural properties. Variations in the 
ratio of the mixture’s elements were 
explored to see the result on strength, 
form, elasticity and transparency. These 
rules were subsequently translated into 
a digital model by computer scripting 
to exhibit the same formal and elastic 
properties as part of a design.
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Case Study Explorative models of spatial narratives
MArch Thesis Project, 2013
Sara L’Esperance 

This project was inspired by a children’s book 
entitled Harold and the Purple Crayon by 
manifesting a continuous line through a site 
that had incredible shadow patterns on large 
blank walls in Berlin. The models attempted 
to re-imagine the space by extracting shadow 
patterns from themselves in the same way that 

the existing site created new exciting space 
from existing shadows. The yellow line model 
was used as a base and photographed, which 
subsequent models then turned into 3D space. 
The design process for this project involves 
a series of translations. Starting from a raw 
photograph, a conceptual drawing is created 

that seeks to extract a theme inspired by the 
photograph. This is then transformed into a 
model that begins to explore the physical nature 
of these concepts. 

Top left
One of a series of models that sought 
to bring these conditions into a physical 
form by being inspired by their physical 
context.

Top right
This yellow line model was used as 
a base and photographed, which 
subsequent models then turned into 
3D space.

Below left 
Models were also extrapolated from 
traditional patterns found in the project’s 
context of Morocco, where they were 
reinterpreted to provide an elevated 
walkway, which sought to bring public 
space up to the rooftops of Tangier. These 
perforated patterns were to create a 
new, dynamic light pattern on the spaces 
below thereby animating the city.

Below right
These models depict an attempt to look 
at scale-shifting (inspired by Alice in 
Wonderland) in an architectural form. 
A mirror was used in these models to 
allow the model itself to be animated by 
its surrounding context, thereby creating 
new ‘worlds’ depending on the location 
that the model was photographed in.



Case Study Taichung Metropolitan Opera House, Taichung, 
Taiwan, 2005-
Toyo Ito & Associates, Architects
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The fluid continuity of the structure of the design 
for the Taichung Metropolitan Opera House by 
Toyo Ito reflects his vision that the theatrical 
arts are spatial arts, which combine the body, 
art, music, and performance. While providing 
optimum settings for traditional Eastern and 
Western types of performances, the innovative 

design moves beyond the constraints of a 
traditional opera house typology. The design 
is an open structure that actively engages 
its surroundings in all directions and creates 
opportunities for myriad encounters between art, 
artists and visitors, stage and auditorium, interior 
and exterior. Ito refers to the main internal space 

as the ‘Sound Cave’, a horizontally and vertically 
continuous network of acoustic and visual 
experiences. The Taichung Metropolitan Opera 
House is built by the Taichung City Government, 
Republic of China (Taiwan).

Top left
A concept model made to illustrate how the spatial 
complexity of the building is based on a few simple 
geometric rules. A membrane between two surfaces is 
divided into alternating zones A and B. As the surfaces 
are pulled apart, two continuous spaces A and B evolve, 
separated by the curvilinear membrane.

Top right
At nearly 4m (13 ft) in length, this large scale model was 
made to demonstrate the innovative structure and the 
continuous network of spaces that are formed as a result. 
Full-sized prototypes were subsequently produced by the 
practice to prove the design’s structural integrity.

Below left
One of numerous models made at 1:100 to explore the 
doubly curved geometry of the scheme.

Below right
This 1:50 sectional model was built to examine the 
playhouse space within the scheme and how it worked in 
relation to the overall geometry of the design.
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Modelling the future
This book has described a vast spectrum of models, 
investigating what they may be made from, explaining 
why they may be produced and discussing how they 
provide different modes of inquiry in architecture. The 
use of models as a medium and mechanism through 
which the development of architectural knowledge and 
design innovation can be produced remains paramount 
to the discipline, and this appears very unlikely to 
change. However, what is less certain is how such practice 
will be transformed as a result of future developments 
and which aspects may evolve while others recede. From 
the current situation it appears that the role of models 
as generative and representative tools in architecture 
will continue to flourish as the productive differences 
between various media and techniques continue to grow. 
Perhaps the most exciting field lies in the increasing 
overlaps between digital and traditional design processes 
and techniques. Ruairi Glynn summarizes the recent 
developments, ‘over the past decade, the practice of 
architecture has radically transformed through the 
digital acceleration and sharpening of production. New 
architectural languages are being constructed through the 
conversation between material, tool and design intent. 
These advances represent an opportunity for architects 
to relocate themselves within the design space of the 
construction industry, back at the heart of the process.’ 
(Glynn, R. & Sheil, B., eds, FABRICATE, Cambridge, ON: 
Riverside Architectural Press, p.21)

The emergence of new computational modelling 
software that enables parametric systems and complex 
biological organizations to be generated and explored 
in design terms has begun to offer avenues for the 
modelmaker that had not previously existed. Such 
development is characterized by the contemporary 
position offered by Bob Sheil: ‘Never before have there 
been so many, or such varied, techniques and methods 
at our disposal, each with the capacity to leap only 

The BSc Unit 7 showcase at the 
Summer Show at the Bartlett 
School of Architecture, University 
College London, in 2013, reinforces 
the importance of the role of 
making physical models as dynamic 
design and communication tools. 

previously imagined frontiers. Designing has become 
a liquid discipline pouring into domains that for 
centuries have been the sole possession of others, such 
as mathematicians, neurologists, geneticists, artists and 
manufacturers. Post-digital designers more often design 
by manipulation than by determinism, and what is 
designed has become more curious, intuitive, speculative 
and experimental.’ (Sheil, B., ed., Protoarchitecture: 
Analogue and Digital Hybrids, London: John Wiley 
& Sons, 2008, p.7). These huge transformations in 
design processes have implications far beyond the 
discipline of architecture as more and more research and 
developments are being conducted at cross-disciplinary 
levels around the globe. The surge of interest in this field 
is perhaps typified by major exhibitions exploring the 
design possibilities opened up by important advances in 
technology, for example ‘Design and the Elastic Mind’, 
held at MoMA, New York, in 2008, and ‘The Future is 
Here: A New Industrial Revolution’, held at the Design 
Museum, London, in 2013. To conclude, the significance 
of the model as a medium for the advancement of 
architectural knowledge and as a dynamic tool that can 
catalyze and renegotiate relationships between concepts, 
techniques and different modes of inquiry cannot be 
understated. It should also be reiterated that the need 
for architects to engage with the tangible and physical 
aspects of their practice becomes ever pressing as the 
plethora of digital technologies grows. The resurgence 
in making is explained by Richard Sennett in his book, 
The Craftsman, where he suggests that ‘all skills, even 
the most abstract, begin as bodily practices; second, that 
technical understanding develops through the powers 
of imagination,’ (Sennett, R., The Craftsman, London: 
Allen Lane, 2008, p.10) With the echoes of this in our 
minds, the design opportunities offered by architectural 
modelmaking await our further exploration.
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Top left and right
The generative possibilities of emergent 
computer software provide a rich area of 
experimentation for designers and enable 
complex geometries to be readily incorporated 
in modelmaking. This multi-coloured, rapid 
prototyped model by Foster + Partners was made 
to illustrate the analysis of solar radiation over a 
whole year on a specific terrain in Kuala Lumpar. 
Red indicates the greatest area of sun radiation.

Centre
The development of ‘physical computing’ 
wherein interactive physical systems are made 
by combing software and hardware that can 
sense and respond to the real world is a growing 
area of exploration for designers. This has 
significant potential implications for architectural 
modelmaking as models can be produced 
to demonstrate temporal, performative and 
adaptive characteristics of designs that may be 
difficult to show in static physical models and 
allows greater integration with digital models 
and simulations, which may prove beneficial.

Bottom
Through the integration of concepts, techniques 
and modes of inquiry, the future of modelmaking 
and the production of protoypes that develop 
new knowledge and discourse in architecture is 
reaching new territories, as exemplified by the 
summer pavilion at the Architectural Association, 
London, 2009. 



210  Application

Case Study Integrated thinking and making
OFF | CUT, Fritz Hansen, London, 2013
Chung Tyson

This project returns us to the statement 
made at the start of this book, architecture 
being fundamentally concerned with two core 
activities: designing and making. The future 
of modelmaking would suggest that far from 
being exclusive from one another that they 
actively inform each another in an integrative 
manner. An exemplar of this approach is the 

work of Chung Tyson who view architecture as ‘a 
material practice and as such making becomes 
intrinsic to a way of working and thinking about 
design.’ (Chung, M. and Tyson, N., ‘A Case for 
the Uncertainty of Making’ in Fieldnotes: Making 
as Pedagogy, Manchester: bauprint, 2011, p.4) 
In this project, OFF | CUT which was developed 
as a collaboration with furniture manufacturer 

Fritz Hansen, the designers sought to use offcuts 
from the furniture production process as the 
components for a prototype structure which 
may be deployed in various contexts. Combining 
digital fabrication and manual craft techniques, 
the project explores the inventive re-use of 
material waste.

Top left
The 1:10 system model explores the geometry of the dry 
fit lattice framework that can be readily deployed.

Top centre
Various design tools and methods are employed during 
the making of the installation. This laminating machine 
enabled the designers to build up the structural base 
components from layers of veneer.

Top right
The laminated veneered panels are then cut into strips 
using a table saw.

Centre left
CNC routing of the dry fit slots for the strips to be fixed 
into without glue.

Bottom left
An offcut piece of leather is laser-cut to form a strap to 
hold the structure together.

Right
The design process evolved through working out the 
structure alongside 1:1 details such as this test assembly 
of the lattice structure using a full-size prototype.
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Top left
The final installation is a kit of parts that can be readily 
assembled and disassembled as appropriate. Here the 
packing crate containing the components has arrived 
on site.

Top centre
The tensile forces within the bent lattice framework 
would strive to push the base structure apart so an 
aluminium strap was CNC milled, again from another off 
cut from the furniture making process, to ensure the base 
elements do not separate.

Top right
The base structure is laid out and the timber veneer 
lattice components are fitted with straps. The 1:10 model 
was used on site for reference during the assembly 
process.

Centre left and right
Detail of the hand laminated veneer strips with laser cut 
leather strap and boss connection.

Bottom
The final installation.



There are a number of key words relating to the practice of 

architectural modelmaking that are typically understood by 

everyone but may be interpreted differently, giving rise to 

ambiguity if not misunderstanding. In the interest of clarity, it 

is valuable to provide a definition of the more significant words 

and phrases used in this book. Perhaps most importantly, it is 

worth starting with a term that can result in much confusion 

depending on how it is used: model.

Model
There are multiple entries under the dictionary definition  

of a model although ‘a representation, generally in miniature, 

to show the construction or appearance of something’ may 

seem the most appropriate in this context. However, even 

this definition is rather limiting as it does not emphasize the 

dynamic role the model has. For the purpose of this book  

it is important to consider a model as both the medium  

and mechanism through which design ideas are generated 

and represented.

CAD Computer-Aided Design (or Drafting) software is used 

by architects and students to develop and communicate their 

design ideas. Different software packages can produce different 

results: some only produce two-dimensional drawings while 

others are capable of sophisticated three-dimensional renders 

or animations.

CAD/CAM This term is a shortening of Computer-Aided 

Design (CAD) and Computer-Aided Manufacturing (CAM). 

CAD/CAM software uses the information from CAD drawing 

tools to describe geometries used in the CAM portion of the 

programme to define a toolpath that will direct the motion of  

a machine tool to machine the exact shape that was drawn. 

CNC is an acronym for Computer Numerically Controlled 

equipment, which is programmed and controlled by computer. 

The advantages are that once the CAD data has been drawn, 

this type of machine can offer very short set-up times and 

the flexibility to run batches ranging from one-offs to large 

numbers of repetitive components.

Concept is an idea of something formed by mentally 

combining its features as a construct. A concept is often the 

driving force behind an architectural design because it initiates 

the design process and threads through its development.

Generative refers to the capacity of a model to be able to create 

or produce design ideas rather than simply represent them.

Photomontage is a technique that combines one image of 

a design proposal with another. Carefully taken photographs 

of physical models can produce even more impressive 

results when merged with contextual information in digital 

photographs or images.

Prototype is an original type, form, or instance of something 

that serves as a typical example, basis, or standard for further 

development. In architecture, the experimental nature of the 

discipline often requires the need for prototyping to enable the 

designer to explore, test and evaluate potential solutions. 

Rapid prototyping is an automatic process of making physical 

models using additive manufacturing technology by taking the 

data from CAD files and converting it into successive layers of 

liquid, powder, or sheet material, to build up a model from a 

series of cross sections. These layers are then bonded together 

to produce the final form. The key advantage of this technique 

is its ability to create almost any form or geometric feature. 

Representation carries several different meanings but in this 

context it is used to describe the communicative aspects of a 

model, that is to say it is a mode of expression for design ideas 

rather than a generator of them.

Scale is described as a ratio in relation to reality and enables 

architects and students to accurately describe design ideas in 

drawings and models. The specific scale used may be metric or 

imperial but care should always be taken when converting from 

one scale to another. 

Section, in relation to drawing, refers to a vertical cut made 

through a space or building. For modelmaking purposes this 

convention can allow the designer to explore connections 

between the interior and exterior of the design, as well as 

internal relationships.

Glossary
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