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Abstract 

The early years of the twenty-first century appear to have witnessed a reversal in attitude to that 

of the twentieth. The preference for pure expression in the arts has subsided to a revived interest 

in decoration. The work of artists, designers and architects has become noticeably more 

ornamental. 

The computer is at the root of this change. The speed at which finer elements can be drawn, 

replicated, manipulated and brought into reality has now caught up with the accelerated pace of 

the modern world. Ornament is again an option, not an unnecessary expense. Naturally, many 

designers have chosen to embrace it as a way of keeping ahead of rivals in a fiercely competitive 

industry. The world in the digital era shall be visually much richer and deeper as a result. 

Architecture has begun slowly with this ornamental revival. The computer technology driving it is 

beginning to become more accessible to the profession and will aid architects wishing to resurrect 

ornament. Designers such as Tord Boontje and Elena Manferdini are figureheads of the new 

revival. Their work shows a new style of ornament which is very different to pre-modern design 

but has similar intentions. Whether architecture as intricately detailed as Gaudi’s and AWN 

Pugin’s can be achieved through digital design methods is yet to be demonstrated, but the early 

indications are that this is a likely possibility. 
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Figure 1 – Villa Savoye, Le Corbusier (1929) 

 

 
Figure 2 - Vanna Venturi House, Philadelphia.  Robert Venturi (1964) 

 

 
Figure 3 - Phaeno Science Centre, Wolfsburg. Zaha Hadid (2005) 
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1.0 Context 

Before the modern era, ornament in architecture was common, almost expected. To John Ruskin 

(1819-1900) it was the addition of non-essential elements added to the surface that elevated buildings 

into architecture1. Opposed to this, Adolph Loos (1870-1933) equated ornament with crime2, 

likening the decoration of useful objects to the tattooing of the Papuan, a race he considered inferior 

and uncivilized. Now it appears that a reversal in attitude is prevalent right across the arts. A number 

of artists and designers are making use of patterns, colours and flamboyant detail expressed through 

the technology of the digital age. 

After more than half a century of the clinical machine-like efficiency of modernist architecture, it 

seems those non-essential elements were regretfully missed. The clean, principled architecture of Le 

Corbusier (fig.1) was stretched to its limits even by him later in his career, as it appeared that people 

required more than just “a machine for living in” 3. Robert Venturi (fig.2) was among the first to 

reintroduce ornament and subsequently helped launch a Post-Modern reaction through his built and 

written work, which came to prominence in the 1970s. The lessons had be learned from many of the 

disasters earlier in the twentieth century, but the scars remained. Post-modernism, or ‘PoMo’ as it 

was dismissively nicknamed by critics, suffered from the desire to make pastiches of classical 

architecture in an age of mass production and pre-fabrication. The result was that it appeared as a 

cheapened copy, and according to architectural critic Charles Jencks, Michael Graves and Disney gave 

the new style the ‘kiss-of-death’4 with the fairy-tale theme park architecture which became 

synonymous with the Post-modern era. 

A more recent surge in ornamental design is underway. The new wave of decorative architecture is 

catching on and has the computer at its roots in aiding both the design and manufacture of 

architectural components. In the Victorian era Owen Jones (1809-1874) regarded architecture as the 

ultimate in decorative arts. If this still holds true today then it would appear that the change is 

becoming a solidified one and not just a disposable passing fashion. 

“Architecture is the material expression of the wants, the faculties, and the sentiments, of the age in which it is 

created.” 5   

 
                                                       

1 Ruskin, John. The Seven Lamps of Architecture.(Dover Publications. New York: 1989) (originally pub.1857) p8-9 

2 Loos, Adolph. 1908. Ornament and Crime. In Munz, L. Kunstler, G. 'Adolf Loos: Pioneer of modern architecture' (Thames & Hudson, 
London: 1966) p236-231 

3 Le Corbusier, Towards a New Architecture. (Dover Publications. New York: 1986) Originally pub. 1931. p107 

4 Jencks, Charles. The New Paradigm in Architecture: The Language of Post-Modernism. (Yale Univeristy Press: 2002)  p152 

5Jones, Owen. The Grammar of Ornament. (Bernard Quaritch, London: 1868) – This quotation is from ‘Proposition 3’ of the 
introductory section. 
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By its absence, the function of ornament has since been recognised. According to Farshid Moussavi: 

 “Architecture needs mechanisms that allow it to become connected to culture. It achieves this by continually 

capturing the forces that shape society as material to work with” 6 

Architecture without ornament is merely a building, an object with no emotive quality, the essential 

ingredient of any art-form whether painting, poetry, music or drama. Humans require emotional 

stimulation, a quality which separates us from other animals and without which we would live in 

structures more akin to termite mounds or birds nests.  We are excited by attractive objects and are 

proud of those which display the achievements and advancements gained in our own lifetimes. It is 

appropriate then that Computer Aided Design (CAD) and Manufacture (CAM) manifest themselves 

into architectural ornament of the digital age. My interest lies with how this might happen, and how 

designers may respond to the increasing availability and affordability of the technology. 

Digital design technology is already making its mark on architecture and has presented architects with 

the opportunity to explore an entirely new formal language. Zaha Hadid is one of the most prominent 

architects currently pioneering this technology in her designs, which are characterised by their 

trademark curvaceous forms and fluid compositions (fig. 3). Greg Lynn and Lars Spuybroek are 

exploring similar ideas. This work is a digital derivative of modernist architecture, more concerned 

with function and performance than emotional quality. These architects belong a very different school 

of thought to the designers now embarking on an ornamental revival. 

 
Figure 4 - Winter Wonderland, Tord Boontje (2006) 

                                                       

6 Moussavi, Farshid. The Function of Ornament. (Harvard University Press: 2006)  p5 
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The designers I am interested in have more in common with pre-modern ideals than the twentieth 

century ones that followed, one of these being Tord Boontje. ‘Winter Wonderland’ (fig. 4) is an 

installation he created for Swarovski that mimicked a forest covered in snow and ice, or crystal in this 

case. Boontje’s work is characterised by repeated decorative floral and animal motifs cut using 

Computer Numerically Controlled (CNC) machinery. It is a similar effect to that of the architecture 

mentioned above, and especially to that of AWN Pugin (1812-1852), the leading figure of the 

Victorian Gothic Revival. Pugin’s self declared masterpiece - St Giles Church in Cheadle (fig. 5-8) - is 

a feast of ornament. The entire building is designed by one man all the way down to the tiny fleur-des-

lis emblems that crown the ironwork railings. Such beauty came at considerable cost, and not only a 

financial one as the intense work allegedly drove Pugin to madness and, consequently, to an early 

grave at only 40 years of age. I imagine this to be the level of visual depth achievable by this 

technology. There is not an element of design within the church that could not at least be mimicked 

now by CAD/CAM and without such high costs to the architect’s health and the client’s wallet.  

This is not to say that the Gothic language employed by Pugin should be replicated digitally. With all 

these new possibilities, seeing the results of an architect engaging with this technology in an original 

way would be an exciting prospect. Hadid, Lynn and Spuybroek are all pushing the boundaries of 

digital design but with different goals in mind. It is in furniture and product design that the visual 

potential is being explored in greater depth and it is by studying examples of these that I shall explore 

new possibilities for architecture.  

The design and application of traditional architectural ornament can be separated into three categories 

which also correspond to various types of CNC machinery and digital manufacturing techniques. 

These shall form the basis of a more detailed investigation and will follow as: 

1. Ornament created from Two-Dimensional sheet material.  

2. Ornament created from Three-Dimensional solid material. 

3. Ornament applied to a surface. 
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Figure 5 

 
Figure 6 

 
Figure 7 

 
Figure 8 

 

St Giles Church, Cheadle. Staffordshire. 

AWN Pugin (1840-46) – “Cheadle perfect Cheadle, my consolation in all my afflictions” 
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2.0 Ornament created from Two-Dimensional sheet material 

Today the world is a flat-pack one. Objects are troublesome if they cannot be transported with ease. 

Furniture is sold in cardboard sleeves and stacked in warehouses like records in a music shop. 

Standard raw materials also come in sheet form - MDF, plasterboard, steel plate, and acrylic are all 

sold this way. These are some of the standard elements from which architecture is constructed in the 

twenty-first century. 

A number of CNC tools have been developed to cut and shape material in flat sheet form. The laser 

cutter is one such tool that directs a high power laser at a sheet of material, which either melts, burns 

or vaporises away to form a precise crisp edge. They are available in varying sizes and cutting power 

to suit different materials. Plasma cutting is used for more dense materials such as steel, where a 

computer controlled plasma torch is directed at the material which could be up to 300mm thick. 

Water jet cutting is an alternative, as heat based cutting techniques will often leave burn marks 

around the edge of the piece, or in some cases the material may weld itself back together after 

cutting. A high pressure jet of water is mixed with an abrasive substance and fired at the material, 

which could be up to 30mm thick. In addition to cutting tools, CNC bending machines are also 

available to form precise angles in metals. All this technology can be seen in use by many current 

experimental designers. 

The design office of Kram/Weisshaar has experimented with a range of table designs called ‘Breeding 

Tables’ (fig. 9) which were generated automatically by mathematical algorithm1. The most 

appropriate forms were selected by the designers (in a process likened to Darwin’s natural selection 

theory) to go forward for production. Almost the entire manufacturing process was automated by 

CNC laser cutting and metal bending machinery. The only input from human labour was in hand-

finishing the product to a desirable standard. Through the designer’s experimentation with 

CAD/CAM this is almost an entirely machine produced product, both in design and manufacture. 

 

Figure 9 – Breeding Tables, 

Kram/Weisshaar (2005) 

                                                       

1 http://www.iconeye.com/articles/20070822_19 (accessed 01 April 2008) 
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Figure 10 – Clad Cuts. Atelier Manferdini (2005) 

 

 

 

Atelier Manferdini is an “inter-disciplinary design firm intent on exploring the cutting edge of computer-aided-

design” 2 and is led by Elena Manferdini, who has a background in architectural design but whose 

interests have led her to experiment in fashion, product and graphic design. ‘Clad Cuts’ (fig. 10) is a 

clothing collection aimed at exploring the problem of creating complex curved geometry made from 

flat material. According to Manferdini:  

“The collection explores the sensuality associated with revealing and concealing the body and engages the problem 

of creating openings on a complex surface. The garments are digitally produced and assembled through different 

typologies of laser cut textiles to create a built shelter for the body.” 3 

This idea has been translated into built form. ‘West Coast Pavilion’ (fig. 11-12) was produced for the 

Beijing Biennale in 2006 and was part of an exhibition with an emphasis on new design and fabrication 

technology. 

                                                       

2 http://www.ateliermanferdini.com/ (accessed 22 Mar 08) 

3 http://www.ateliermanferdini.com/ (accessed 22 Mar 08) 
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Figure 11 – West Coast Pavilion, Beijing. Atelier Manferdini (2006) 

 

 

 

 
Figure 12 – West Coast Pavilion, Beijing. Detail. Atelier Manferdini (2006) 
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Wim Delvoye produced a series of sculptures called ‘Gothic Works’. Part of this collection were his 

‘caterpillars’ (in the mechanical excavator sense) which were constructed at life size from laser cut 

gothic tracery in a variety of materials including corten steel and melamine faced MDF (fig. 13). The 

work is ironic as it is arguably the machines that are being depicted which have played a part in leading 

fashion away from the gothic style. It could be read that Delvoye is predicting  a revival of decorative 

design through contemporary CAD/CAM technology. According to critic Edwin Carels he is 

preparing components for his own cathedral, as if working to a hidden agenda4. Amongst his other 

works are stained glass windows made from X-Ray photographs and pseudo-marble floors 

constructed out of salami. The caterpillars are part of his personal set of working tools which already 

include cement mixers decorated with exquisite baroque carvings. 

 

 

 

 

 

Figure 13 – Caterpillar #2. Wim Delvoye (2001) 

 

                                                       

4 Carels, Edwin. Dark Light, in 'Wim Delvoye - Gothic Works' (Manchester City Gallery Publications: 2002)  p16 
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As mentioned in chapter 1.0, perhaps the most celebrated of designers making use of 2D CAM 

technology is Tord Boontje, and for very different motivations to that of Delvoye. He has achieved 

great success and notoriety from creating delicate floral patterns with laser-cutting machinery, 

succeeding in incorporating them into mass produced domestic products as well as one-off 

installations such as ‘Winter Wonderland’ (fig. 8) and it seems to be catching on:  

“Boontje’s work can be blamed for the fact that it is now impossible to go to a product design degree show without 

encountering something covered in flowers or butterflies” 5.  

Often these pieces are temporary, but occasionally he engages in architectural commissions such as at 

Kean St in Covent Garden, London. A more detailed analysis of this project follows this introduction 

and commences a series of similar case studies which have formed the basis of my investigation.  

  

 

 

                                                       

5 Fairs, Marcus. Et al. What comes after Modernism? Icon Magazine Issue 035 May 2006 p104-112 
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2.1 Kean Street Façade Artwork 
 
Location: Covent Garden, London 
Date: 2003 
Designer: Tord Boontje 
 
 
Away from the hustle of the Strand, the wind sweeps through a tiny Covent Garden back street, 

hidden from the gaze of the tourists who inhabit London’s theatreland. A soft metallic jangling attracts 

your ear. It is an unusual sound like something between the rustle of leaves on a blustery day in the 

park and the sound of a wind chime. You look up, and a sprawl of plant life has taken over the façade 

of a building, puncturing the lifelessness of this dull grey street (fig. 15). The leaves are a dark brown 

and unusually stiff (fig. 14). Passers by look up to notice. In this hidden corner of a city where 

everybody has somewhere to be, here is a small moment of joy in an otherwise harsh and 

unsympathetic environment. 

Tord Boontje’s art installation aims to give nature back to this tree-less street. In a district where 

sprawling vegetation across the front of a restaurant or café is not uncommon, this small gesture is 

something more than just a plant - this is not just another strategically positioned shrub. This is a well 

thought out appreciation and replication of nature executed in metal by a skilled artisan. Boontje’s 

time spent cutting and bending the copper into shapes that mimic flowers and leaves is forever visible. 

Unlike a plant, it is dead – but not lifeless. This object responds to its environment. It is animated by 

the wind and, over time, air and water will patinate the untreated copper and the piece will become 

even more ambiguous as an object sitting somewhere between the natural and manufactured. Its 

requirement is simply to be attractive and the response is typical of Boontje’s unmistakable style. 

 
Figure 14 – Kean Street Detail. Tord Boontje (2003) 
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Figure 15 – Kean St public art commission. Tord Boontje (2003) 
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 Figure 16 – Wednesday. Tord Boontje (2001) 

 
Figure 17 – Wednesday. (as sold) 
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This piece of work is an extension of Tord Boontje’s well publicised ‘Garland’ lamp shade (fig. 16). 

Originally titled ‘Wednesday’ it was modified for the furniture retailer Habitat who recognised its 

potential in the home furnishing market. The product comes as a flat A3 size sheet of thin steel (fig. 

17) which has been acid etched in the same way that electronic printed-circuit-boards are produced 

but with a digitally drawn pattern of flowers and leaves. The consumer is instructed to wrap this 

around a bare lightbulb, finishing the product in their own unique way, bringing a piece of nature into 

an otherwise inhuman situation of artificial light. 

All of this decorative work comes out of Boontje’s desire to make a better world for his young 

daughter, an ambition initiated by her birth in 2000.  

“I believe that if we see design as a way of shaping the future of our world, it should be as exciting and thrilling as 

a great film or book. At the same time, it should communicate not only who we are, but also how we would ideally 

like our world to be” 1.  

After establishing his family and career in London Boontje found the opportunity to move to southern 

France: “I feel I would really ideally like to live in the forest”2. He believes a home should not be a white 

box, but a cosy nest. Since the birth of his daughter his work has been filled with representations of 

flowers, butterflies, deer and all things magical and dreamlike. Viewing his work is like looking at 

something taken from the forest in which he now lives. The natural connection has a universal appeal, 

one that reaches out to every one of us in our attempt to break from artificial environments even if the 

objects themselves only serve to mimic nature. 

There are parallels here with the pre-modern principles laid out in John Ruskin’s writings. He states a 

case for the iconography of ornamental decoration to be done only with nature’s influence:  

“all most lovely forms and thoughts are directly taken from natural objects” 3.  

Boontje seeks to give human experiences a more central importance in design and he does this often 

with CAD/CAM technology. He has been called “the William Morris for our times, taking a local message 

and practice and transforming it for global mass consumption” 4. The laser cutting and acid etch techniques 

he uses in the projects mentioned above are merely ways of getting his message out to the masses, 

bringing joy and pleasure to human minds. These tools are necessary to achieve this because any other 

method is too time consuming and will not respond to the pace of contemporary society set by 

machines. In our battles against them Tord Boontje is leader with a vision - a man using a machine to 

relieve us from a machine-dominated world, a designer with a desire to install contentment and 

happiness into the minds of every human being he can. 

                                                       

1 From the foreward by Tord Boontje in: Tord Boontje (monograph) (Rizzoli, New York: 2006)  p21 
2 Margetts, Martina. From ‘Being and Becoming’ in: Tord Boontje (monograph). ) (Rizzoli, New York: 2006) p86 
3 Ruskin, John. The Seven Lamps of Architecture (Dover Publications. New York: 1989) (originally pub.1857) p105 
4 Margetts, Martina. From the introduction in Tord Boontje (monograph).(Rizzoli, New York: 2006) p23 
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2.2 Ministry of Culture & Communication 
 
Location: Paris, France  
Date: 2004 
Designer: Architectures Francis Soler 
 

Previously, the Ministry of Culture and Communication in Paris was housed in a number of buildings 

around the French capital. In expanding they sought to bring the organisation together under one roof 

with the assistance of architect Francis Soler. The new premises were to be a cluster of unremarkable 

buildings varying in age and style. In remodelling the buildings both internally and externally, Soler’s 

approach was to unify the ensemble whilst retaining a sense of difference.  

“The site needed to be woven together and to remain in movement,” Soler explained, to allow “a complicity 

between heritage and modernity”. 1  

Externally, this took the form of a wrapped screen, which he likened to a sort of veil and which would 

appear “to unite different strata - an intersection of regulatory, social and aesthetic values”.2 

The artistic effect of this remodelling is one of shimmering playfulness. On approach we are 

confronted with a large unbroken mass (fig. 18), but on closer inspection there is greater depth. As 

you move around the architecture the shadows fall delightfully across the older buildings behind 

overlapping with the cut pattern they are created from, bringing the overall composition life with 

dancing movement (fig. 20). Perhaps the greatest aspect of it all is that it is enjoyed most from the 

street and therefore by everyone who passes by.  

The screen consists of six recurring rectangular motifs, each cut by computer controlled laser from 

stainless steel sheet and assembled into the units which make up modular components. Each of these is 

bolted into position onto a framework which wraps around the cluster of buildings. They are arranged 

symmetrically and coordinated in a way that allows the design to flow horizontally with each panel 

corresponding to its adjacent neighbour. The design for the steel lattice is reminiscent of Art-Nouveau 

pattern-work but with a twist of high-tech, conforming to the design concept of hybridisation. In 

places the screen wraps the entire building. In others, it leaves original architectural features exposed, 

further adding to this effect. 

                                                       

1 Sullivan, C.C. Screen Gem. Architecture September 2005. p67-68 

2 Sullivan, C.C. Screen Gem. Architecture September 2005. p67-68 
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Figure 18 – Ministry of culture and communication, Paris. Francis Soler (2004) 

 

 

Figure 19 – Ministry of culture and communication, Paris. Interior View. Francis Soler (2004)  
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Figure 20 - Ministry of culture and communication, Paris. Interior View. Francis Soler (2004)  
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This design has been made possible by the flat bed laser cutter. The fabrication of each component by 

traditional techniques would have been complex and time consuming, and therefore unjustifiable. 

Sensibly, a small number of repeated panels were developed, further saving on labour but without 

compromising on the overall random effect. The advantages of laser cutting are clear in this case. 

However, it is a subtractive method of construction, meaning material is cut away to create what is 

needed. On a screen like this, where the open area of each panel is roughly 60%, only 40% of the 

steel is used. This is a huge waste of material. Assuming the client is happy to receive this amount of 

what they have paid for, there are still environmental issues to be dealt with. Justifying this wastage 

would be ever more increasingly difficult with the energy conscious society that has developed even in 

the short time since this project was completed. There are disadvantages as well as advantages to 

CAD/CAM (as is shown here) and it is the requisite skill of the architect using these tools to 

compromise where necessary in order to make the design justifiable without sacrificing any of the 

intended effect. That has been true of any architect throughout history and should not prevent them 

from designing with ornament, as Francis Soler has managed to prove in this case.  
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2.3 Experiment 1: Black Swan 
 
Black Swan is the result of my personal attempt to familiarise myself with some the cutting tools 

described in 2.0. It is part of my ongoing design studio work and is an artistic response to the recent 

neglection and decline of the Castlefield area of Manchester. It is also a slightly tongue-in-cheek 

attempt to flag up attention to the area by capturing an image of a mystical creature to send to the 

local press (in a sort of Loch Ness Monster fashion!). 

The sculpture was floated out into the central canal basin early one morning in front of a stream of 

commuters heading to their office desks. I waited hidden from view, clutching the end of the fishing 

line that connected me with creature in one hand and my camera in the other. Even for someone who 

has spent two weeks building the sculpture, it was a strange sight to see this swan-like object creep 

eerily across the water. To my delight I noticed many confused glares from the passers by and caught 

some of them on camera (fig. 21). Although it failed to grab the headlines of the Manchester Evening 

News, it was at least a valuable lesson in designing using new tools and techniques to create an unusual 

aesthetic.  

 

Figure 21 – Black Swan. Nick Walkley (2007) 
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Figure 22 – Black Swan. Nick Walkley (2007) 
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There was a deliberate ambiguity about the piece (sculpture or creature?) which was made possible by 

the method of its design. This sculpture was created in a short space of time, designed digitally using 

3DS Max software. The body was created using the software’s ’loft’ technique, by the extrusion of a 

profile along an S-shaped line. This form was manipulated parametrically until the desired shape was 

achieved. The sectional profile was then cut through at regular intervals (fig. 24) and converted into 

2D data ready to be sent to the CNC Laser cutting device (fig. 23). Each piece was cut from 4mm 

Perspex, and engraved with a spiral pattern – the software controlling the machine allows mainly two 

choices of either ‘cut through’ or ‘etch’. These pieces were then threaded onto a copper wire bent 

into the S-shape of the original line. This skeleton was skinned with a layer of ‘feathers’ which were a 

replication of the gothic motif found in the bridges in the area. These were cut from various fabrics by 

laser and stuck onto a layer of elasticated nylon stretched around the body of the sculpture to 

complete its serpent/bird-like appearance. 

 
Figure 23 – Black Swan, 2D CAD data sent to laser cutter. Nick Walkley (2007) 

 

 
Figure 24 – Detail photograph showing engraving 
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Figure 24 – Black Swan, Wireframe drawing showing laser cut components and wire spine 
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There is a similarity in the way I built the sculpture to the way in which Lars Spuybroek (NOX) 

designs many of his buildings. ‘Son-O-House’ (2000) is a pavilion composed of organic forms 

constructed from a steel plate skeleton skinned with steel mesh. (fig. 26). The design concept and 

process are rather more complicated although there is a direct comparison between how these two 

projects were constructed. As with Zaha Hadid, Spuybroek’s designs are a digitalised progression of 

modernism and are functionally driven with an emphasis on experimenting with contemporary 

technology.  I was consciously aspiring towards something more decorative with ‘Black Swan’ – I 

count myself to belong to a different school of thought to that of Spuybroek, but in this case it seems 

the two have fused into a hybrid. With social attitudes veering towards a preference for decorative 

design, perhaps it is possible that the next generation of architecture may look something like this. 

 

 
Figure 26 – Son-O-House. NOX (Lars Spuybroek) (2000) 
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2.4 What might Pugin have done with a CNC Laser Cutter? 

From my personal experience and observations, the use of a CNC flat bed cutting device such as laser 

or water jet cutting tools is merely a quicker way of achieving what can be done with the appropriate 

hand held saw, or even a powered tool such as a band saw or router. Designers are therefore 

presented with the opportunity only really to do things at greater speed than before and this in turn 

opens up new possibilities as we have seen in a number of examples. 

In his book ‘The True Principles of Pointed or Christian Architecture’ (1841) AWN Pugin describes 

the appropriate decoration of metalwork, mainly through designs for hinges and locks cut from flat 

metal sheet. At that time a craftsman would have cut these using hand tools or by simple machinery 

(by today’s standards). He shows an example of how tracery could be simply produced by layering 

metals of varying thickness, each with different designs cut into them (fig. 27). This could of course be 

done very easily now with CNC cutting. Interestingly, there is an example of how foliage can be 

achieved by cutting flat sheet metal into appropriate shapes and bending them upwards with pliers 

(fig. 28). This is an identical technique to the example of work by Tord Boontje in Kean St, London 

(see 2.1), except there the patterns were drawn and cut using CAD/CAM tools.  

 

Figure 27 – Lock design from ‘True Principles’. AWN Pugin (1841) 

 

 

Figure 28 – Illustration of metal foliage from ‘True Principles’. AWN Pugin (1841) 
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Pugin might not have worked in such a different way if he was working with the machines of the 

twenty-first century. His skills with pencil and paper were extraordinary, but common sense was the 

key to producing such a volume of work. He only drew what was necessary, drawing only one part of 

a repeated pattern or combining several options for one design into the same drawing. Those sketches 

would be sent directly to his preferred manufacturers with an explanatory note. These businesses 

were friends who he had established close working relationships with and they would know instantly 

what was required for every design1. I could compare similarities between my relationship with the 

laser cutter. Not surprisingly, it knew instantly what needed cutting from the data I had sent! 

Moreover, with CAD software, it is only necessary to draw something once and it can be repeated in 

the drawing as many times as required with considerably more ease than traditional drawing. It is also 

possible to store a library of motifs ready to ‘drag and drop’ into a drawing whenever required. I 

imagine that had Pugin been able to benefit from this technology he need not have worked as hard to 

achieve the same incredible output and may have produced more work or lived longer as a result. 

Obviously we shall never know how Pugin might have made use of CAD/CAM. If it had been 

available to him then it is likely his designs would have looked entirely different. It was his belief that  

the gothic style was the ‘true’ style through its honest representation of its function and construction 

and so a building designed to be fabricated from laser cut sheet material would look entirely different. 

It would not look like Wim Delvoye’s caterpillars either (fig.13). These are mere copies of Northern 

European gothic cathedrals reinterpreted into a new form. A design made for CAM processes might 

be much freer from conventional geometry, as there is no need to redraw or rescale something 

accurately by hand. This is done automatically by a computer interpreting vector based data. Much 

more complex images could be accomplished in this way, especially if the computer is programmed to 

draw much of the data automatically based on a digital photograph, for example. This technology is 

there and ready to be used in the construction industry. However, its full potential is not really being 

taken advantage of in a way which is truly representational of the age in which we live. By its very 

nature, architecture is slow to catch on to recent innovation as clients are often unwilling to take risks 

with unknowns, but I imagine it will not be too long before 2D CAM makes its presence visible on the 

streets of every major city. 

 

                                                       

1 From TV Documentary: Time Team Special – Pugin: The God of Gothic. First screened 1st March 2007. Channel 4 
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3.0 The construction of ornament from three-dimensional data 

If 2D CAM is about to become a tool in widespread usage across the construction industry then its 3D 

counterparts may follow. Currently, the technology exists to ‘print’ directly from a 3D virtual-model. 

This has already found itself many useful applications in the medical and dental health industries, as 

well as prototype modelling of complex engineering projects1. This technology is in its infancy and has 

only very recently found itself useful on a commercial scale in any capacity. The maximum size of the 

objects that can be printed and the material they can be printed from are currently very restrictive in 

terms of actual architectural construction, but the future seems promising.  

The rapid manufacturing specialists ‘Materialise’2 have commissioned a range of furniture designs 

which engage with the technology they seek to develop as a way of exploring the possibilities it 

enables. Patrick Jouin’s stool from the ‘Solid’ collection is an example of this (fig. 29) which makes 

use of a new language that has been enabled through automation of the CADCAM process. This 

example is produced by selective-laser-sintering (SLS) which fuses nylon powder together layer by 

layer using a computer controlled laser. Once set, the finished product is pulled out and dusted off 

and is ready for use (fig. 30). Similarly, ‘Quin’ by Bathsheba Grossman (fig. 31) makes use of a 

similarly organic language to form a pleasing lamp shade. 

 

Figure 29 – Solid. Patrick Jouin (2004) 

 

Figure 30 – under construction 

                                                       

1 See http://www.zcorp.com and http://www.materialise.com for examples. 

2 http://www.materialise.com (accessed 24 February 2008) 



40 

 

 

Figure 31 – Quin.  

Bathsheba Grossman 

(2004) 

The skill of the designer here is in the ability to build computer models. 

Virtual models are rapidly finding a more important role within current 

architectural design practice as away of not only visualising projects but 

now conceiving their form and arrangement. Recent advances in software 

have made what was previously a specialised skill into something more 

user friendly. Programs like Google SketchUp have made the practice of 

architectural model-making accessible to even some of the more 

computer illiterate of users, whilst for those with more advanced skills 

what was a time consuming process has now become a much less 

restrictive one. There are a variety of software packages available, each 

with a slightly different method of model production. Users of this 

software are often able to identify which package has been used in the 

design just by looking at an object: 

“Then I found a toothbrush that looked like it was designed in Alias, a program I liked to use at the time -  and I 

bought the one designed in Alias. If you look at cars, or follow industrial design culture, you can readily identify 

these programs’ impact on product design, as now in architecture you can tell if someone is designing with FormZ, 

3-D Studio or CATIA because it is all in the mathematics. You can really see the influence of the software package 

on the design.” (Greg Lynn)3 

Designers are not often able make to full use of such complex software and it may be that the 

computer programmer may find a role within design practice in order to bridge the gap between 

creative vision and technical computer knowledge. Already the complex forms of some architects’ 

work have led practices such as Fosters & Partners and Ian Simpson Architects to employ specialists 

within an advanced geometry unit to solve the problem of describing the desired organic forms in a 

dataset that is practical to develop through into a completed building. 

Attempts have been made to engage the computer programmer into a more ornamental design 

approach too. Tord Boontje’s ‘Inflorescence’ project was an attempt to create automatically generated 

floral pattern as vector data which could be used as printed line patterns, laser cut patterns or as an 

object printed in 3D (fig. 32). More successfully, Lionel Theodore Dean produced a wall light 

product called ‘Creepers’ (fig. 33) as part of the Materialise collection which consists of a string of 

randomly arranged LEDs surrounded by leaf-like discs arranged according to optimum light 

reflectance calculated by the computer software. The digital file is then ‘printed’ in a Polyamide and 

the nature of this technique allows each piece to be totally unique in form.4  If taken a step further, this 

                                                       

3Lynn, Greg. From an interview by Richard Weinstein quoted in Jencks, Charles. The New Paradigm in Architecture: The Language 
of Post-Modernism (Yale University Press: 2002). p219 

4 http://www.futurefactories.com/  (accessed 24 February 2008) 
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sort of parametric design technique could assist in the intricate decoration of buildings on a large scale 

without the need for repetition which would allow even greater depth of interest to their visual 

appearance.  

Printing building components may be an exciting future prospect. For now, the reality is that it is not 

a cost efficient way of designing architecture and neither is the technology currently available for 

practical commercial use. However, other CAM processes are available and are being utilised in other 

fields such as the automotive and aerospace industries which are often responsible for creating the 

need for this technology to exist. The need to control fine tolerances on the production of helicopter 

rotary blades in the 1960s led to the first numerically controlled milling machine. The machines that 

followed have eventually found their way into most manufacturing plants and workshops. Without 

them, a company is at a distinct disadvantage and may not even survive the competition. 

Most other traditional cutting tools can also be controlled by computer. CNC (Computer 

Numerically Controlled) machining centres have been developed as a complete tool, one which will 

receive instructions from its operator and be left to independently perform complex operations often 

involving tool changes. Zaha Hadid has designed a furniture collection which makes use of this 

machinery featuring the double-helical formed ‘Vortex’ chandelier (fig. 34) made from fibreglass and 

acrylic that has been formed around a machined mould. There are few forms these machines cannot 

fabricate, but still it is more cost effective to produce one and have that act as a mould which is already 

extremely useful in the plastics industry. It is therefore no surprise that the flexibility of these 

machines is visible on the shelves of supermarkets in the various forms of mass produced food 

packaging competing for our attention. Casting from a digitally manufactured mould is a technique 

which is finding its way into architecture, as will be examined in following case studies. 

 

Figure 33 – Creepers.   

Lionel Theodore Dean 

 

 

 
Figure 32 – Inflorescence. Tord Boontje Figure 34 – Vortex.  Zaha Hadid 
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3.1 Case Study: Centre for Contemporary Arts 

 

Location: Nottingham, UK 

Date: 2007 – ongoing 

Architect: Caruso St John 

 

Caruso St John have been persistently pushing decorative elements in their designs for over a decade, 

but only recently has a client been willing to go ahead with it. Their 1995 design for Walsall Art 

Gallery included distinctive screen-printed figures on the cladding but the project has since been 

completed without any evidence of it. However, their recent design for the Centre of Contemporary 

Arts includes an ornamental façade which this time has made it into the finished building and is 

currently under construction. 

“Having selected a pattern from the city’s extensive lace archive, a small section of fabric was digitally scanned, 

scaled and sampled to crate a 13m long image that was then machine milled into resin board. From this a latex 

mould was produced that could be cast against.” 1 

The ornamental façade has more central significance in the project it would seem. The latex moulds 

for the cladding panels have been photographed and displayed on the architect’s own website2 (fig. 35) 

and has been well documented as part of the ongoing press coverage of the project. The project’s 

relation to the historical context of the area through this façade is stressed quite heavily, especially in 

the planning statement3. This is ornament used in a positive way to create links between the past and 

present and draws on the significance of local history as a way of informing the building’s identity. 

Nottingham is proud of its local lace-making tradition and now the residents have a building which 

remembers it, one which will be unique to the area it has been built in. 

 

 

 

 

 

 

                                                       

1 Gregory, Rob. Tracing Lace  Architectural Review. November 2007 

2 http://www.carusostjohn.com - news page - July 07 

3 Available to see at http://www.ccan.org.uk/news (accessed 12 March 08) 
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Figure 35 – Centre for Contemporary Arts,  Nottingham. Caruso St John (2007)  

CNC Machined Latex mould for pre-cast concrete cladding panels. 
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Figure 36 – Centre for Contemporary Arts, Nottingham. Caruso St John (2007) - Visualisation 
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The marketing image (fig. 36) is the usual well-crafted but deceptive affair with a blue sky and 

gleaming architecture surrounded by smiling people. It is a typically pleasant image of the intended 

building project. However, even in this idealised world the building does not look as attractive as you 

might hope. The patterned concrete panels look quite brutalist, and despite its intentions of utilising 

twenty-first century technology to create a new image, this image looks worryingly like the much 

hated architecture of the mid twentieth century. Buildings like Gateshead car park springs to mind, 

‘officially’4 one of Britain’s twelve most hated buildings. Although the lace pattern will no doubt add 

interest to the surface, it is only one step away from something which is so universally unpopular. In 

this case it is as if the ornament serves to distract from that comparison and the publicity given to the 

latex mould only increases my suspicion of that.   

Whatever the opinion on the finished project may eventually be, the acceptance of including ornament 

into this building does represent an interesting change in attitude. The building design has successfully 

attempted to express where it is and when it is. It may not become the best example of what may be a 

new style, but it is currently one of very few examples that indicate what potential there is for three-

dimensional ornament to be created in this way. 

                                                       

4 According to Channel 4’s ‘Demolition’ TV series, 2005.  See http://society.guardian.co.uk/gall/0,,1665558,00.html (accessed 12 
March 2008). Interestingly, in the same Google search I found Britain’s ‘favourite’ building – Durham Cathedral. See 
http://news.bbc.co.uk/1/hi/uk/1511841.stm (accessed 12 March 2008) 
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3.2 Expiatory Church of the Sagrada Familia 

 

Location: Barcelona, Spain  

Date: 1883 - ongoing 

Architect: Antoni Gaudi  

 

Despite being designed over a century ago, the work currently being carried out on Gaudi’s 

unfinished signature building is currently driving innovations in digital fabrication techniques. There is 

no other building project like it, and there probably never has been because the construction process 

has stretched across years which have seen such rapid advances in technology. Its design was conceived 

over a century ago in an age very different to our modern digital one. In order to ensure the 

realisation of Gaudi’s vision, the current design team makes use of the digital design tools they have at 

their disposal and combines them with the traditional construction techniques for which the design 

was originally made.  

In particular, the construction of the rose window (fig. 37) in the western transept has been recently 

completed and the construction process has been published in various books and journals1. Its 

conception and execution is unique. All that the design team had to work from was a damaged 1:25 

plaster model and this has afforded them some flexibility, opting in the end to develop the design 

using complex parametric computer models. This was advantageous for many reasons (mainly speed 

and flexibility) and allowed the construction to commence before the whole detailed design process 

had been finished, affording the design team extra time to complete their drawings. The model was 

developed through various CAD software packages (CADDS5  and Rhino) using a series of Boolean 

operations (fig. 39) – the subtraction of solid elements from one another. Once the overall geometries 

were complete the whole wall was resolved into pieces of appropriate portions according to the sizes 

of stone extractable from the quarry (fig. 38). 2-D A0 template drawings were created for each of the 

stones describing the contours at 10cm intervals and for more complicated pieces 1:1 polystyrene 

prototypes were made. The digital method permitted the drawing work to be completed by an expert 

team in Australia who sent the data across to the stone masons on site, who received the correct sized 

stone from a quarry 1000km away. The finished window was assembled stone by stone on site and 

finished in the traditional way (fig. 40). 

 

 

                                                       

1 Notably: Burry, Mark. Blurring the lines: An exploration of current CADCAM techniques, parametric design and rapid prototyping: mediating 
between analogue and digital skill sets. Architectural Design. Vol73 no2 p110-118 Mar 2003 and Burry, Mark. Architecture in Detail - 
Expiatory Church of the Sagrada Familia, Antoni Gaudi. Phaidon, London. 1993 
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Figure  37 – External View Figure 38 – Computer model of a single stone 

 

 
Figure 39 – Computer model showing Boolean operation elements 

 

This is a unique project. It is difficult to imagine that contemporary architecture will be influenced 

much by this extraordinary building because of its unusual position across time. It is more likely that 

these techniques will find themselves used in the conservation of existing buildings. Parts may be 

digitally scanned, enhanced and then refurbished accordingly as if removing the coffee stains and rips 

from an old photograph. However, Gaudi’s vision was far beyond the years in which he lived his life. 

With at least another 40 years left of construction, perhaps it is too early to say what impact his 

unfinished masterpiece may have on the world.  
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Figure 40 – Rose Window from interior, Expiatory church of the Sagrada Familia, Barcelona. 

(1883-present).  Antoni Gaudi  
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3.3 Experiment 2: Morphed Column 

This experiment is my personal attempt to further understand the process of rapid prototype 

modelling. To trial the technology I have used an element of a design I had previously done for a 

pavilion installation underneath the arches of the Broletto in central Milan. This column was a leg to a 

series of four similar gothic styled viewing platforms (fig. 41) which were arranged at positions where 

a well proportioned pointed arch could be seen where two separate semi-circular arches appeared to 

intersect. The design of the viewing platforms and elevated walkway through the space is intended to 

be a demonstration of what might be achieved by fusing digital technology with a recognisable 

architectural language. 

The form of this column is quite simply constructed by extruding a profile across a curved line and 

setting parameters to morph one profile into another. At the base, the column has a trefoil profile and 

is deliberately quite gothic, whilst at the top there is a diamond profile where the column would fit 

into a central boss (the principle is similar to a vaulted ceiling) to complete the four-legged viewing 

structure. 
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Figure 41 – ‘Atrocity Exhibition’. Nick Walkley (2007) 
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To manufacture the model directly from the virtual model I have used the Z-Corp 310 Plus 3D 

printing machine1, which prints a binder onto a bed of powder layer by layer in a similar fashion to a 

standard desktop inkjet printer (fig.42). This was done very simply and automatically through Z-

Corp’s own software using data exported from 3D Studio Max and took approximately 1½  hours to 

print and solidify (fig. 44). 

This was my first attempt at using this machine, so mistakes were inevitable but valuable lessons. I had 

divided the leg into smaller sections and hollowed each one out to reduce the amount of material used 

as the binder and powder are expensive. I had purposefully modelled a hole into each piece to allow 

powder from the inside to be removed (fig.43). These turned out to be sensible ideas. However, the 

hollowing had left some of the walls too thin and some of them were too fine to even print at all. The 

ones that did were brittle and crumbled easily. I concluded that a minimum of 5mm thickness is 

required in this material for the bonded powder to have any reasonable strength. It is a  process that is 

only really suited to model making as the material is brittle and crumbles under any significant 

compressive force. To complete the experimented I glued the pieces together to form the intended 

column design (fig.45). 

 

 

 

 

 

  

Figure 42 – Whilst Printing Figure 43 – Completed parts after removal from printer 

 

 

1. http://www.zcorp.com/Products/3D-Printers/ZPrinter-310-Plus/spage.aspx  (accessed March 2008) 
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Figure 44 – Screenshots whilst printing 
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Although the finished piece was damaged before completion, I was pleased with the result and more 

so with what I had learnt from this experiment. It bears much resemblance to a carved stone column, 

except the geometry of this design would test the ability of even the most experienced and intelligent 

of stone masons. Those at the Sagrada Familia have been given detailed sets of plans for every stone 

describing the design at regular 10cm intervals. My experiment shows that if it was possible to ‘print’ 

each stone, taking into account some refinement to give each piece more strength, there would be a 

massive saving on time and material (this is an additive process with no waste) and the potential for 

human error would be hugely reduced. Currently the technology to do this is out of reach but looks 

likely to become a realistic option in the future. 

 

Figure 45 – Completed column model. 
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3.4 Gaudi’s CNC stone mason? 

For all their merit in using innovative CAD techniques to draw precise details of complex geometries, 

Mark Burry and the team working on the Sagrada Familia Rose window were still reliant on 

traditional hand carved stone in the final execution of the design. This was of course Gaudi’s original 

intention, but this design was produced long before the power of today’s computer driven tools was 

conceivable. The stones were radid prototype modelled in wax before final construction began (fig. 

46). What if that could be done at full scale? What if Gaudi had been able to design for this 

construction method? 

My experiment with rapid prototyping proved to me that producing components directly from the 

computer model is not difficult at a small scale level. The basic concept of producing smaller 

manageable components was similar to cutting blocks of stone and stacking them, only the process 

was far quicker than carving each individual piece. There were problems, as mentioned previously. If 

you look beyond those it is not unrealistic to imagine printing a full scale building in the not too 

distant future.  

Large-scale 3D printing is a topic currently being researched in numerous locations worldwide and 

there are already proposals for machines which are capable of undertaking this task (fig.47). The 

advantages of producing a building in this way are countless, and it could revolutionise the 

construction industry not only in terms of the visual appearance of the architecture but the entire 

design of a building. Services may be integrated into a structure which need not be square in form, 

and difficulties of constructing in remote locations or dangerous conditions are significantly reduced. 

The method is additive rather than subtractive which means there will be a saving on material wastage. 

With this technology it is conceivable that man will build structures (with features that have more in 

common with termite mounds than traditional architecture) in locations that were previously 

unreachable by construction equipment. It is not over ambitious to imagine that this construction 

process will enable building on the moon1. 

 

Figure 46 – Wax Prototype of single stone from Sagrada 

Familia Rose window.  

                                                       

1 Following a telephone conversation with Dr Rupert Soar from the Rapid Manufacturing Research Group, Loughborough University. 
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In summary, the construction method is a large scale rapid prototype machine capable of printing 

layer by layer in an additive process using materials such as concrete or organic polymer/clay/nano-

fibre composites. “Freeform Construction will bring about a shift from current ‘dry’ assembly operations to 

numerically controlled ‘wet’ construction method.” 2.  I am told by Dr Rupert Soar of Loughborough 

University that he is experimenting using metallic composites too and has in fact had an enquiry from 

the Sagrada Familia project about the possibility of using this technology in the rooftop structure. 

I am particularly interested in the visual language that may grow out of these innovations in 

technology, just as the gothic followed the discovery that using pointed arches would allow greater 

height to a building with the same amount of structure. Progressions in complex geometry and the 

integration of this into high-end CAD software allows the designer to work with what appears to be a 

more organic language. Contour crafting3or Freeform Construction, or whatever name it comes to be 

known as, is possibly the solution to building these complex shapes, as the furniture of Patrick Jouin 

and Bathsheba Grossman (fig. 29-31) is beginning to show. Gaudi, it seems, was at least a century 

ahead of his time. 

 

Figure 47 – ‘Contour Crafting’,  illustrative model. Computer controlled concrete deployment.  

Dr. Behrokh Khoshnevis, University of Southern California (2005)  

                                                       

2 http://www.freeformconstruction.co.uk/materials.htm (accessed 17-Mar-08) 

3 http://www.contourcrafting.org/ (accessed 17-Mar-08) – similar concept developed by Dr. Behrokh Khoshnevis of the University of 
Southern California. 
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4.0  Ornament applied to a surface 

Up until this point I have looked at ornament which is mostly cut from or into material and at building 

components which have been given decorative treatments as part of their construction process. Most 

of this has been suitable for exterior treatments. The third type of ornament is perhaps more common 

to interiors and is often far less permanent. Domestic interiors regularly get a change of paint colour 

or wallpaper design to suit their occupants’ changing tastes and commercial premises require 

flexibility in their decoration to keep up with the competition. The wall in these cases is a display 

mechanism with a surface layer of continual change. Digital technology has impacted on this too and 

has presented new ways of dealing with the dressing of a plain surface, both on the interior and in 

extending the previously limited options for the exterior surface. 

Printing images from a computer is a procedure familiar to most people with a desktop printer in their 

homes. It is also an important business tool – any office worker would be lost without a printer in the 

contemporary workplace. Printing has become a massive industry in its own right which ranging from 

the supply of domestic equipment to the production of full colour daily national newspapers. It finds 

limited use within architecture at present (other then the printing of drawings) but more recent 

innovations have enabled printing on a wider range of materials with inks with more fade resistance. 

Neuitelings Riedijk Architects have made use of this in their ‘Institute for Sound and Vision’ at 

Hilversum in the Netherlands (fig. 48). The glazing has been filled with colour obtained by blurring 

photographs from the collection that the building houses. The effect that this achieves is comparable to 

traditional stained glass and is used to create a cathedral like foyer space. In addition the building is 

given a vibrant exterior appearance.  

Materials can either be printed on directly, or by printing to film or paper which can be applied to a 

surface. Many printing companies are offering a ‘print your own’ wallpaper service allowing bespoke 

wall coverings, either one large image or a tiled pattern (see 4.3). It is almost as if you can transfer 

your computer screensaver to your wall.  

With the advances in lighting technology it is not necessary to even print the image. It might instead 

be projected on to the wall, which also opens up the possibility of having moving images decorating 

these surfaces, or simply a change in colour to suit mood without having to pick up a paintbrush. 

Jennifer Steinkamp is an artist who experiments with these ideas and often receives architectural 

commissions to design exactly this kind of feature (see 4.2).  

Although strictly not a surface applied ornament, LED screens hold similar potential. Many are able to 

pay for their own installation many times over in a short amount of time by the amount of revenue 

that can be gained from them displaying a pre-programmed advertising reel. London’s Piccadilly 

Circus is a famous example and many reduced scale versions are appearing in city centres across the 

UK. These screens are only restricted to advertising by way of financing their erection. Few 
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architectural projects could include them on an artistic basis, but one that has is the National Library 

of Belarus in Minsk (fig. 49), designed by Architects Victor Kramarenko and Michael Vinogradov. The 

whole building is animated by 4646 colour changing LED fixtures1 set behind glass. During the day it 

is a sparkling diamond but at night it becomes a vibrantly animated landmark for the city. 

 
Figure 48 – Institute for Sound and Vision, Hilversum.  Neutelings Riedijk Architects (2006) 

 

  
Figure 49 – National Library of Belarus, Minsk. V Kramarenko & M Vinogradov (2004) 

                                                       

1Abelsky, Abel. National Library of Belarus. A10: New European Architecture no1 p16 Dec 2004  
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There are as many ways of using digital images as the imagination will allow. The images themselves 

are becoming more inventive as the artists and designers who create them have access to more and 

more powerful software. Adobe’s ‘Creative Suite’ is the industry standard in digital imaging and 

comprises of tools which allow more effects and drawing styles than was previously imaginable, which 

when combined with traditional techniques creates even more exciting and interesting imagery. The 

computer has also opened up a visual language generated solely by mathematical programming, such 

as the drawing of fractals, or in the work of Casey Reas (fig .50). This example is almost organic in 

appearance, looking something like fur. It is a visual representation of the ability to generate a set of 

commands that control the overall composition. It is a concept which has much in common with how 

the information stored in the genetic code of DNA goes towards producing such complex organisms as 

ourselves and all other living things around us. It is another example of bio-mimicry in design, an 

indication that our constructed world is beginning to look more and more like the natural one as we 

discover the rules and tools which allow us to make this possible. 

 

Animals and birds all have their own unique appearance which has developed as a result of a need to 

attract, warn or disguise. As a result of recent colour and printing innovations, architecture may 

become less limited in visual appearance and may start to adopt similar principles. Buildings need not 

be the colour of the materials they are built from anymore. Instead, the colours on the surface may be 

treated as a way to express form or function just as birds and insects have all sorts of patterned colour 

coding to increase their chances of survival. The streets of the city are all just as competitive. The shop 

with the greatest visual presence in its row is more likely to have the most customers. Similarly, the 

house which camouflages best to its surroundings is perhaps more likely to be a quieter retreat than 

the one which attempts to make a bold statement. The architect’s job is to design according to those 

requirements and surface treatment is a way in which that might be achieved. With digital image 

processing and all the other technical innovations mentioned above there is more potential to be 

explored here than ever before. 

 

As with much of these emerging ideas and technologies, successful examples in architecture are 

difficult to find. The following few are ones which have used computers in some way to create a new 

technique for the application of surface ornament, starting with Eberswalde Library – one of the most 

celebrated examples of the new trend. 
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Figure 50 – Process 6 Image 4. Casey Reas (2004) 
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4.1 Eberswalde Library 
 
Location: Eberswalde, Germany 
Date: 1999 
Architect: Herzog & de Meuron 
 
Herzog & de Meuron are known worldwide as architects of some of the most exciting high-profile 

projects of this decade, notably the Beijing Olympic stadium, the Allianz Arena completed for the 

2006 football world cup, and the conversion of London’s former Bankside power station into what is 

now the Tate Modern. Their work is difficult to categorise as it is wide ranging in style. Earlier work 

had modernist overtones, but more recently the Swiss duo have become pioneers of what seems to be 

the emerging ornamental revival.  

They shocked the architectural community in 1999 with their design for a library at Eberswalde 

Polytechnic. It is a simple box, with nothing exceptional about its form, but wrapped in a series of 

monochrome images in a sort of built version of an Andy Warhol artwork (fig 51). It is as if the 

building has been tattooed from top to bottom with a regular pattern of images, almost in total 

defiance of Adolph Loo’s likening to ornament as an uncivilised act. From many a viewpoint the effect 

is dazzling, but with a subtle alteration of the effect in differing light and weather conditions1. 

 

 

Figure 51 – Eberswalde Library, Germany. Herzog & de Meuron (1999) 

                                                       

1 Interpretation from account by: Mack, Gerhard. Building with images. From 'Eberswalde Library, Herzog & de Meuron' (AA Publications, 
London: 2000) p8  
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In examining modern surface ornament, this is an obvious example. The screen is composed of a two 

materials - glass and concrete - which allow solidity and transparency without breaking the continuity 

of the screen (fig.53). The process of applying the images to each material is described by Gerhard 

Mack: 

“Printing the glass was relatively simple – the photographs were reproduced using a silk-screen process. However, 

for the concrete panels, Herzog & de Meuron adapted – and greatly refined – a technique used in the application 

of simple geometric patterns to prefabricated panels for the DIY market. The photographs are transferred onto a 

special plastic by means of a silk-screen process, using a cure-retardant instead of ink. The printed film is the 

placed into the formwork (taking care to avoid any slippage) and concrete poured over it. The amount of retardant 

used controls the degree to which the surface of the concrete sets. When the panel is taken out of the formwork, and 

carefully washed with water and brushes, the concrete that has lain in contact with the retardant remains liquid 

and is rinsed away, leaving darker, rougher areas of exposed grey aggregate. (fig. 52) The difference between rough 

and smooth, dark and light, causes the pixelated patterns to emerge as images.” 2  

 

 

 

 

 

 

 

Figure 52 – Façade Detail, from Victoria & Albert Museum, London. 

                                                       

2Mack, Gerhard. Building with images. From 'Eberswalde Library, Herzog & de Meuron' (AA Publications, London: 2000) p22 
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Figure 53- Section of the façade in detail 

 

The technique has much in common with Sgraffito, a common occurrence in German, Italian and 

much Eastern European  architecture (fig. 54). This is a subtractive method of decorative application, 

where as printing is an additive one. With traditional Sgrafitto a layer of smooth stucco is applied over 

a darker plaster, and the pattern etched out. Herzog & de Meuron have merely updated this process to 

become more of a semi-industrial one. Use of digital technology in this case has been in the 

preparation of the image and the printing of the retardant. The automated nature of this process 

allowed identical copies of each panel to be produced, which is where the comparison to traditional 

methods departs making this architecture specific to its age. 
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The use of digital technology in this case has not made the panel production particularly easy in 

comparison to its traditional predecessor, as is the case with many of the examples shown previously. 

The construction of each panel was apparently both painstaking and time consuming, so is unlikely to 

become a standard method within the industry. However, the innovation has been made and the 

impact of this project has been felt. Other architects are beginning to use similar techniques and are 

now catching on to the idea of printing on cladding, such as Neutelings Riedijk Architects’ Institute 

for Sound and Vision (fig. 48) and also their Veenman Printshop, Ede, where a poem was 

commissioned, the letters scrambled and arranged across the cladding right around the upper layer of 

the building. It seems likely that the influence of Herzog & de Meuron is likely to continue as their 

profile continues to rise, and likely that these processes will become more common in architecture. 

 

Figure 54 – An example of Sgraffito in Prague, Czech Republic. 
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4.2 Light Installations of Jennifer Steinkamp  
 
Location: Various locations, US  
Date: 1989 - present 
Artist: Jennifer Steinkamp  
 
 
Jennifer Steinkamp is a leading American digital artist who specialises in site specific projections, 

generated through computer animation and often accompanied by specially composed soundtracks. 

Her career was launched in California following her ‘apprenticeship’ with various digital animation 

companies working in the advertising and film industries. Her various side projects at the time were 

being exhibited in alternative arts venues and generated enough interest to eventually land larger 

commissions, and now she has regular shows and installations exhibited in galleries across the US. 

She announced her talent with ‘Gender Specific’ in 1989 (fig. 55), exhibited in the street facing 

windows of the Santa Monica Museum of Art, California. The two store windows of the museum had 

been transformed into video screens by means of projecting onto a back lit screen showing contrasting 

animations. One of the animations shows simulated space travel through an imaginary planetarium and 

the other shows a swirling vortex of blue and pink polka-dots. Disregarding the attempted political 

messages, the work becomes a dazzling psychedelic display of colour and movement drawing obvious 

inspiration from op-art and experimental film makers of the 1960s. What makes this specific to its 

time is the media that is employed. The projection of digital animations was something of a novelty in 

1989 as the technology had not been available for very long and the equipment was still high in cost, 

so much so that Steinkamp had to rely on several well paid commercial commissions before she could 

set up her own studio in the early 90s. 

 
Figure 55 – Gender Specific. Jennifer Steinkamp (1989) 
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Steinkamp continues to produce innovative artwork for this medium, taking the animation and 

imagery to unprecedented levels within art and architectural fields. In 2000 she was asked to respond 

to a domed space in the Corcoran Gallery of Art in Washington which resulted in ‘Loop’ (fig57-58), a 

collaboration between her and sound artist Jimmy Johnson who composed an ambient soundtrack to 

provide atmospheric setting within the unique acoustic. Steinkamp’s contribution was to swathe the 

curved wall with a continuous projection of gently swaying looped strands of light. Combined with 

the music the overall effect of the installation was a successful response to the museum’s rotunda 

space, which one critic likened to an ‘electronic cathedral’1. This example demonstrates how 

architecture may be enhanced by what is now quite affordable technology.  

Similarly, ‘Food House’(1993) (fig. 56) is used to destabilise usually solid looking floors into something 

which appears to flex and twist. The illusion has been said to cause some viewers to experience sea-

sickness when stepping onto this floor as a result. This effect is less desirable in everyday architecture 

but the work demonstrates the potential of the technology to affect human senses and to enhance a 

space. 

 

 

 

 
Figure 56 – Food House. Jennifer Steinkamp (1993) 

                                                       

1Northrup, JoAnne. Jennifer Steinkamp. San Jose Museum of Art Press/Prestel Verlag, Munich. 2006  p40  
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Figure 57 – Loop. Jennifer Steinkamp (2000) 

 

 

 

 

Figure 58 – Loop, concept drawing. Jennifer Steinkamp (2000) 
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In addition to gallery installations, Steinkamp has received occasional small scale architectural 

commissions, including an interactive video installation for the lobby of the Athenaeum at Caltech in 

California, called ‘Einstein’s Dilemma’ (2003) (fig. 59).   

“As visitors proceeded through the lobby, layers of exploding cloud images would appear up overhead on the ends of 

the barrelled ceiling. Ten motion sensors were placed around the perimeter of the Lobby, sensing whenever somebody 

passed through; as a result, layers of explosions would be triggered. The imagery was continually changing and 

never the same because of the randomness of visitors.” 2 

 

Figure 59 – Einstein’s Dilemma. Jennifer Steinkamp (2003) 

 

                                                       

2http://www.jsteinkamp.com/ (accessed 17 Mar 08) – quote from artist.  
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Here, the ornamentation has become interactive and animated, a characteristic that pre-21st century 

technology would not have allowed. If ornament is to return, it has the potential to become something 

more than the static decoration seen in previous centuries. Similarly, a commission for the wall of a 

private indoor swimming pool brings an animated tranquillity into the space to echo the light 

refracting and reflecting in the ripples of water (fig. 60).  

 

 

 

 

Figure 60 – True Pool (proposal). Jennifer Steinkamp (1999)   

 

 

 

 

Designers often draw on inspiration from contemporary artists. Steinkamp has shown what can be 

achieved with digital animation and projection equipment. Now it is over to the architects to make use 

of these effects.  
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Figure 61 - Building Wrap,  Regent  St 

 

 

  
Figure 62 – An example of bespoke wallpaper printing in a Gym 
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4.3 Printer versus Painter 

The ability to print at a large has been rather publicly announced by the presence of huge advertising 

hoardings in the contemporary city, some often wrapping entire buildings whilst under refurbishment1 

(fig. 61).  A large format printing service is available for many purposes which now includes interior 

decoration. There are many companies providing a bespoke wallpaper printing service2 which has the 

capacity to produce one single large image across an unbroken wall. The service is currently finding 

much use in commercial interiors (fig. 62) and more so in domestic environments. 

Until recently, if a large image was required on a wall surface then the only option was to paint on it. 

Three techniques were available to wall painters: Fresco, Tempera and painting in oil pigments3. The 

preferred method of the Italian Renaissance was Fresco, and there are many famous paintings within 

the churches of Milan (fig. 63) and Rome which tourists queue for hours to catch a glimpse of, such as 

Da Vinci’s ‘The Last Supper’. Fresco is a specialist technique where the pigment is applied directly to 

the wet plaster whilst the building is still under construction. Often this is finished afterwards with 

Secco, painting on the wall whilst dry. With Tempera it is possible to achieve more subtle gradations 

and stronger colour as the pigments were mixed with organic substances such as egg white or yolk, or 

sometimes glue. Regardless of which technique was used, these paintings required considerable 

specialist skill, more so than that of a painter working on wood or canvas because of the difficult 

working conditions of an unfinished building. Wall painting was hard dirty labour, requiring the artist 

to work with plasterers and stone masons and to climb up scaffold, all with the pressure of completing 

the work before the plaster dries. These factors are what makes paintings done in this way to be so 

impressive and so precious, the reason why so many people flock to see them in their original and only 

possible location. 

 

 

 

 

 

                                                       

1http://www.ruttersuk.com/banners_hoardings/regent_street.html (accessed 17 Mar 08) - An example at 172-182 Regent Street, 
London. It was considered that the scaffold erected during refurbishment should be covered so not to detract from the architectural merit of 
the surrounding area, one of London’s tourist hotspots.  

2 http://www.muraspec.com/digital - one example of the service. 

3According to Cennino Cennini (c.1400) – taken from Roettgen, Steffi. Italian Frescoes - The early renaissance. (Abbeville Press. New 
York: 1996)  
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Figure 63 – An example of Fresco paining. Basilica St Eustorgio, Milan. 
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Is it conceivable then the splendour of Italian Fresco painting can be captured in digitally printed 

wallpaper? 

Clearly, even the simplest Fresco painting requires far more skill and talent than sticking a photograph 

to a wall. However, with the latter there is potential for a digital artist of equal talent to display their 

skills. The merit of the artist in each case is no less. The difference is in the media employed. There is 

no doubt however that the images are far less precious. They are easily replaced and reproduced 

where as Fresco paintings are in constant need of care, and remain in the place for where they were 

intended.  

John Ruskin makes a clear case against ornament being cheapened in this way:  

“The worth of a diamond is simply the understanding of the time it must take to look for it before it is found; and 

the worth of an ornament is the time it must take before it can be cut... exactly as a woman of feeling would not 

wear false jewels, so would a builder of honour disdain false ornaments… You use that which pretends to a worth 

which it has not;… it is an imposition, a vulgarity, an impertinence, and a sin ” 4  

Even if someone of the necessary skill was available to produce a wall painting of any worth it is 

unlikely that a modern building project would be able to accommodate the requirements of such a 

commission, assuming the client was able to afford the cost. The modern era has made such activities 

something of an obscurity. Printed wall-covering is an alternative at the other extreme of the scale, 

and represents an affordable way of achieving a similar intention. The overall effect of having a large 

image across an unbroken wall is similar, whether painted or printed. Moreover, there is no reason 

why digital artwork couldn’t be equally delightful as the work of the great Italian artists. For the 

cheaper ‘disposable’ architecture of our time, this method represents an honest solution and one that 

potentially might be employed with good effect in the hands of someone who appreciates its true 

value.  

                                                       

4 Ruskin, John. The Seven Lamps of Architecture.(Dover Publications. New York: 1989) (originally pub.1857) p54  
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5.0 Defining the new style 

There is currently a new visual style emerging in architecture, as has been established throughout this 

text. Over the duration of this research project I have been attempting to understand what it is that 

defines this aesthetic.  

In conclusion I present the identification of its distinguishing characteristics, as follows. 

 

 

1 - The reinstatement of ornament  

An ornamental revival is underway largely thanks to CAD/CAM as I have shown through numerous 

case studies. The widespread distribution of the necessary equipment and skills into the industry has 

enabled more flamboyant designs. Human nature is to keep ahead of the fashion as a way of 

competition, which has recreated a desire for ornament within the marketplace. Previously, the post-

modern era had reintroduced the idea and this new style has evolved from it. There is a general 

willingness to indulge in the non-essential. Ornament allows greater visual depth and many recent 

projects are displaying this. Some is even displaying the mesmerising level of detail and intricacy of 

pre-modern architecture. 

 

 

2 - Crisper detail 

The result of producing ornament through CAM is that it has become even more crisply drawn and 

cut. Gothic Revival architecture experienced a similar effect over its medieval equivalent as a result of 

the designs being cut with industrial machinery of the time. The Victoria & Albert museum have a 

small display which illustrates the differences (fig. 64). On the left is a hand cut medieval gothic 

example and on the right a machine cut Victorian example. The differences in appearance are subtle 

but the overall emotional effect is not diminished. On arrival, a visitor is just as overwhelmed by 

Liverpool Anglican Cathedral (1904-1978) (fig. 67-68) as they are by York Minster (c.1230-1472) 

(fig. 65-66). It is a similar style of architecture, but the construction techniques are quite different.  

The ornament of the digital age is a further progression of this. The edges are sharper. The shapes are 

more mathematically defined. It will look very different, but the effect will be the same. 
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Figure 64 – Medieval vs Victorian Gothic. Displayed in Victoria & Albert Museum, London 

 

 
Figure 65 – York Minster (Medieval) 

 
Figure 67 – Liverpool Cathedral (Victorian) 

 
Figure 66 – York Minster Interior 

 
Figure 68 – Lady Chapel, Liverpool Cathedral 
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3 - Complex geometry 

Since the invention of the computer there have been further advancements in mathematics, 

particularly that of describing complex geometries. These advancements form the foundation for 

powerful 3D CAD applications such as 3DS Max and Rhino 3D. As a result we are now able to 

describe organic forms and processes by numerical equation. Designers are able to draw and 

manipulate complex three dimensional shapes with relative ease and will be able to manufacture them 

directly from the virtual model through CAM. Our world will increasingly become more bio-mimetic 

as a result and the new ornamental language will embrace that. 

 

4 - Artificial Intelligence 

Advancing computer technology has enabled an electronic device to ‘think’ for itself. A building can 

be intelligent and may react to its environment or inhabitants as demonstrated by NOX’s H2Oexpo - a 

pavilion themed on water with a complex set of sensor triggered interactive installations. The 

technology may be employed for decorative effect, as with Jennifer Steinkamp’s ‘Einstein’s Dilemma’ 

(fig.59). The designer may choose to incorporate this into the design phase, as with Lionel Theodore 

Dean’s ‘Creepers’ (fig.33). A building could effectively design itself under the command of a 

computer literate architect. 

 

5 - Full colour 

The 20th century has seen massive advancement in colour manufacturing technology. As a result, a 

much greater range of tone is available. Architects have began to embrace that and architecture will 

continue to become more colourful as a result. 

 

 

Figureheads of the new style 

The list that follows is one of some of the architects and designers I believe will have the greatest 

influence over the emergence of this new style. That is not to say they work exclusively in this way or 

that what they have designed displays all of the above characteristics. These are people who have 

produced a significant volume of work which exhibit some of the above characteristics.  
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Architects 

Herzog & de Meuron 

Jacques Herzog and Pierre de Meuron are currently experiencing great success with their growing 

practice, which has a number of high-profile projects. Beijing Olympic stadium is one of the most 

notable of these and has been nicknamed ‘the birdnest’ due to its extravagant ornamental outer 

structure. Many of their projects explore decorative surface treatments in the way that Eberswalde 

Library does. 

 

 
Figure 69 – Beijing Olympic Stadium (incomplete) (2008) 

 
Figure 70 - Jacques Herzog and Pierre de 

Meuron 

 
Figure 71 - Cottbus University Library (2004) 
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Neutelings Riedijk 

The Dutch pairing of Willem Jan Neutelings and Michiel Riedijk are recognised for their bold 

architectural statements which often make use of bright colours and patterned surface treatments to 

wrap around strong, robust forms. Their distinctive magazine-friendly style is well published and 

exhibited in their native country and increasingly so abroad making them ever more influential over 

the upcoming generation.  

 
Figure 72 - Media Centre, Hilversum (2006) 

 

 
Fig. 73 – Willem Jan Neutelings and Michiel 

Riedijk 

 
Figure 74 – Taxoffice, Apeldoorn (2007) 
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FAT 

FAT is an acronym of Fashion Architecture Taste, the first and last of those three words being ones 

that Architecture is supposedly meant to be removed from. Company directors Sean Griffiths, Charles 

Holland and Sam Jacob are not men to back away from controversy. Their work is self-consciously 

post-modern, but avoids the classical pastiches instead choosing to mimic more Northern European 

styles. A design for a school in Boxtel, Netherlands was housed within a concrete screen evoking a 

gothic ruin with an ironic modern crispness about it. 

 
Figure 75 - Art Academy, Boxtel, The Netherlands (2006) 

 

   
Fig. 76 – Blue House (2004) Fig. 77 – New Islington Housing (2005) Fig. 78 – Sean Griffiths, Charles 

Holland and Sam Jacob
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Elena Manferdini 

Manferdini leads an interdisciplinary group of experimental designers under the name of ‘Atelier 

Manferdini’ and has produced designs for fashion, graphics and products which have been influenced 

by her architectural training. The common theme in her work is about finding innovative ways to use 

CNC laser cutting machinery, especially in creating screen like structures composed of small modular 

elements. She has produced several large scale installations and pavilion structures illustrating her 

ongoing research, including one for the Beijing Biennial in 2006. 

 

 

 
Fig. 79 – Merletti. Installation at SCI-Arc, Los Angeles (2008) 

 

 

 
Figure 80 – Elena Manferdini 

 
Figure 81 – West Coast Pavillion, Beijing (2006) 
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Parallels 

Movements in the arts are often spread across a range of disciplines and so far I have noticed this 

change more outside of architecture. The availability of digital processing technology is having a huge 

effect on the creative industries and in the following few pages I have identified a selection of designers 

and musicians who are pioneering the use of new computer based techniques to create new images 

and sounds in a similar way to that of the architects previously mentioned. 
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Product design  

Tord Boontje 

Boontje is the figurehead of the ornamental revival. His career is becoming increasingly successful. He 

has already landed major commissions from high profile brands and looks set to continue with a 

healthy interest in innovation (see Inflorescence, fig.32) almost as a hobby. His unique approach 

comes from a love of nature - something every one of us relates to. It is a reaction against the harsh 

clinical nature of the modern style. His work puts machinery in its place as a tool for human creativity 

and not as a reason for style or aesthetic. Boontje is imitated by designers and artists everywhere and 

his influence will no doubt continue to grow as his profile rises. 

 
Figure 82 – Tord Boontje 

 
Figure 83 – Thinking of You (2005) 

 
Figure 84 – Bird Puddle (2005) 
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Illustration   

Jasper Goodall 

Goodall has experienced success on a similar level to Boontje with his unmistakable style of 

illustration, used by many global brands constantly needing to refresh their visual identity. His work 

makes use of combined digital and traditional techniques and is often detailed and intricate. It displays 

the same kind of geometrical crispness as Boontje’s laser cut floral pattern. Bold colour and silhouette 

are employed to great effect. Like Boontje, he also has his share of imitators and is constantly forced to 

stay one step ahead by developing new techniques and visual effects. His work is very much of the 

twenty-first century, displaying the characteristics I have identified above (as many as are possible in 

2D illustrations) making Goodall’s style the definitive visual aesthetic of this emerging movement. 

 

 
Figure 85 – Butterfly Night  Figure 86 – Jasper Goodall 

  

 
Figure 87 - Savannah 
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Figure 88 – Promotional artwork for ‘Muse’ Wembley concert (2007) 
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Music  

Many musicians and composers are taking a growing interest in digital technology to enhance and 

broaden the range of sounds available to them. Miles Davis is recognised as one of the first to 

experiment with electro-acoustic effects in the 1970s-80s, often performing on a trumpet wired up to 

electric effects pedals via electronic pickup as part of his innovative fusion of Jazz and Rock music. 

Since then, many have followed, notably the Norwegian trumpeter Nils Petter Movlær who has 

replaced Davis’ pedals with an Apple Macintosh laptop running sound processing software. The 

American composer Steve Reich writes music to be performed by musicians accompanied by their 

own pre-recorded backing track made up similar looped motifs, often making use of a technique 

called ‘phasing’ where the overall sound gradually evolves as slight differences in the loops cause them 

to become unsynchronised. In popular music, the British group Radiohead pioneer the use of 

electronics in layering sounds and textures which has earned them respect across all musical genres 

with some unlikely fans citing their influence. The band’s lead singer, Thom Yorke, has embarked on 

a solo recording career where he is the sole instrumentalist on most of the songs. Despite that, the 

music has rich variation in sound. He makes use of all the sounds he can create himself through 

guitars, vocals and subtle electronic beats, often with a variety digital effects applied to them. The 

result is a euphony of floating textures, layers and interweaving melodic lines. The computer’s 

influence in music is being felt just as heavily as in design and appears to have spawned an entirely new 

sound in the same way as Boontje and Goodall have presented a new visual. 

 
Figure 89 – Nils Petter Molvær performing live with laptop. It is becoming increasingly common to see 

musicians performing with the aid of computers on stage. 
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What to call it? 

Critics love to classify. Every architect needs a pigeon-hole and must be grouped with others with a 

similar output. In reality, designers only really respond to a brief according to their own interests and 

motivations which are based on the things they enjoy. They rarely aspire to be ‘postmodern’ or 

‘deconstructivist’. I have identified a new group, which does not fit with any current classification and 

therefore needs a new name. 

Central to this group is the use of digital technology in a decorative way. It is a revival of an old idea, 

but with a new twist. ‘Digitalism’ springs to mind, but perhaps suits Zaha Hadid and Greg Lynn better 

than it does Boontje, whose work has more in common with the Rococo style of the Renaissance 

period. Boontje’s floral motifs separate him from the likes of Wim Delvoye, who is championing the 

idea of twenty-first century gothic. There becomes a need for a number of subdivisions – digital 

gothic, digital rococo, digital organic and so on. The implication then is that this is a revivalist 

classification, which maybe excludes any new style which could emerge through a more pure use of 

the technology. Perhaps the best solution is an umbrella term of ‘digital-ornamentalism’ or something 

derived from that idea. Often a name evolves long after the style has become established and accepted 

and sometimes it is coined from a key moment or defining criticism. In this case that is still yet to 

happen and so fitting a name to it at this stage would be premature.  

The architecture I imagine to be possible as part of this movement is yet to be fully realised. It is a 

fluid arrangement of organic forms with intricate ornamental features of complex geometrical nature, 

manufactured with precision and crispness. For a long time this has not been possible, or even 

justifiable. Now it is and will inevitably be born through architecture’s evolutionary changes. Owen 

Jones’ words still hold true one hundred and forty years on from their original publication: 

We shall have an architecture that is an expression of the wants, the faculties, and the sentiments, of 

the digital age. 
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Photograph Credits 

Figure Description Credit 
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4 Tord Boontje - Winter Wonderland Studio Tord Boontje, from http://www.tordboontje.com 
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13 Wim Delvoye - Caterpillar by Wim van Egmond. Extracted from 'Wim Delvoye - Gothic 
Works' Manchester City Gallery Press, Manchester. 2002 

14 Tord Boontje - Kean Street Nick Walkley 

15 Tord Boontje - Kean Street Nick Walkley 

16 Tord Boontje - Wednesday Studio Tord Boontje. Extracted from Tord Boontje (monograph). 
Rizzoli, New York 2006  

17 Tord Boontje - Wednesday Studio Tord Boontje. Extracted from Tord Boontje (monograph). 
Rizzoli, New York 2006  

18 Francis Soler - Ministry of Culture by Nicola Borel. Extracted from Patterns in Architecture. Schmidt, 
P. Tietenberg, A. & Wollheim, R. Eds. Patterns in Design, Art & 
Architecture. Birkhauser 2007  

19 Francis Soler - Ministry of Culture by Nicola Borel. Extracted from Patterns in Architecture. Schmidt, 
P. Tietenberg, A. & Wollheim, R. Eds. Patterns in Design, Art & 
Architecture. Birkhauser 2007  

20 Francis Soler - Ministry of Culture From Screen Gem. 'Architecture' September 2005. p67-68 

21 Nick Walkley - Black Swan Nick Walkley 

22 Nick Walkley - Black Swan Nick Walkley 

23 Nick Walkley - Black Swan Nick Walkley 

24 Nick Walkley - Black Swan Nick Walkley 

25 Nick Walkley - Black Swan Nick Walkley 

26 NOX - Son-O-House Anon from http://www.noxarch.com 

27 AWN Pugin - Illustrations  by AWN Pugin. Extracted from The True Principles of Pointed or 
Christian Architecture. John Weale, London. 1841   

28 AWN Pugin - Illustrations  by AWN Pugin. Extracted from The True Principles of Pointed or 
Christian Architecture. John Weale, London. 1841   

29 Patrick Jouin - Solid Anon from http://www.materialise.com 

30 Patrick Jouin - Solid Anon from http://www.materialise.com 

31 Bathsheba Grossman - Quin Anon from http://www.materialise.com 

32 Tord Boontje - Inflorescence Studio Tord Boontje, from http://www.tordboontje.com 

33 Lionel Theodore Dean - Creepers Anon from http://www.materialise.com 

34 Zaha Hadid - Vortex Anon from http://zahahadidblog.com/exhibition-
highlights/2007/08/01/exhibition-highlights-vortexx-
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35 Caruso St John - Latex Mould Anon. From http://www.e-
architect.co.uk/england/nottingham_arts_centre.htm (accessed 
18-Mar-08) 
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18-Mar-08) 
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38 Mark Burry - Virtual Stone Extracted from Burry, Mark. Blurring the lines: Architectural Design. 
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39 Mark Burry - Booleans Extracted from Burry, Mark. Blurring the lines: Architectural Design. 
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41 Nick Walkley - Atrocity Exhibition Nick Walkley 

42 Nick Walkley - 3D Printing Nick Walkley 

43 Nick Walkley - Parts after printing Nick Walkley 

44 Nick Walkley - Screenshots Nick Walkley 

45 Nick Walkley - Completed morphed column Nick Walkley 

46 Mark Burry - Wax Stone Prototype Extracted from Burry, Mark. Blurring the lines: Architectural Design. 
Vol73 no2 p110-118 Mar 2003 

47 Contour Crafting Anon from http://www.contourcrafting.org/ 

48 Neutelings Riedijk - Mediacenter Michiel van Raaij 

49 National Library of Belarus Anon from http://www.ledsmagazine.com/features/3/12/3 

50 Casey Reas - Process 6 Caset Reas. From http://reas.com 

51 Herzog & de Meuron - Eberswalde Library by Margherita Spiluttini. Extracted from Patterns in Architecture. 
Schmidt, P. Tietenberg, A. & Wollheim, R. Eds. Patterns in 
Design, Art & Architecture. Birkhauser 2007  

52 Herzog & de Meuron - Façade Detail Nick Walkley 

53 Herzog & de Meuron - Eberswalde Library by Margherita Spiluttini. Extracted from Patterns in Architecture. 
Schmidt, P. Tietenberg, A. & Wollheim, R. Eds. Patterns in 
Design, Art & Architecture. Birkhauser 2007  

54 Sgraffito Example Nick Walkley 

55 Jennifer Steinkamp - Gender Specific Jennifer Steinkamp, from http://jsteinkamp.com 

56 Jennifer Steinkamp - Food House Sue tallon, from http://jsteinkamp.com 

57 Jennifer Steinkamp - Loop Jennifer Steinkamp, from http://jsteinkamp.com 

58 Jennifer Steinkamp - Loop Jennifer Steinkamp, from http://jsteinkamp.com 

59 Jennifer Steinkamp - Eintein's Dilemma Jennifer Steinkamp, from http://jsteinkamp.com 

60 Jennifer Steinkamp - True Pool Jennifer Steinkamp, from http://jsteinkamp.com 

61 Building Wrap, Regent Street. London. From 
http://www.ruttersuk.com/banners_hoardings/regent_street.ht
ml 

62 Bespoke Wallpaper Example From http://www.muraspec.com/digital 

63 Fresco in St Eustorgio, Milan Nick Walkley 

64 Medieval vs Victorian Gothic Nick Walkley 

65 York Minster Nick Walkley 

66 York Minster Nick Walkley 

67 Sir Giles Gilbert Scott - Liverpool Anglican 
Cathedral 

Nick Walkley 

68 Sir Giles Gilbert Scott - Liverpool Anglican 
Cathedral 

Nick Walkley 
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69 Herzog & de Meuron - Beijing Olympic Stadium Anon from http://jawaexpress.com/destination/wp-
content/uploads/2007/11/beijing_national_stadium.jpg 
 

70 Herzog & de Meuron portrait Anon from 
http://www.bdonline.co.uk/Pictures/web/t/x/n/Herzog_de_
Meuron.jpg 

71 Herzog & de Meuron - Cottus University Library Anon from 
http://image.blog.livedoor.jp/modernarchitecture/imgs/5/e/5
ee2edec.jpg 

72 Neutelings Riedijk - Mediacenter Michiel van Raaij 

73 Willem Jan Neutelings and Michiel Riedijk Portrait http://www.resnicowschroeder.com 

74 Neutelings Riedijk - Taxoffice, Apeldoorn Anon from http://www.neutelings-riedijk.com/ 

75 FAT - Art Academy, Boxtel Anon from http://www.fashionarchitecturetaste.com/ 

76 FAT - Blue House Anon from http://www.fashionarchitecturetaste.com/ 

77 FAT - New Islington Housing Anon from http://www.fashionarchitecturetaste.com/ 

78 Sean Griffiths, Sam Jacob and Charles Holland 
Portrait 

Anon from 
http://www.dwell.com/peopleplaces/profiles/6328302.html 

79 Elena Manferdini - Merletti http://www.sciarc.edu/exhibition.php?id=1081 

80 Elena Manferdini portrait Anon from http://www.ateliermanferdini.com/ 

81 Ateilier Manferdini - West Coast Pavillion Anon from http://www.ateliermanferdini.com/ 

82 Tord Boontje Portrait Anon from http://www.metropolismag.com 

83 Tord Boontje - Thinking of You Studio Tord Boontje. Extracted from Tord Boontje (monograph). 
Rizzoli, New York 2006  

84 Tord Boontje - Bird Puddle Anon from 
http://www.grassrootsmodern.com/2007/01/16/puddlebird/ 

85 Jasper Goodall - Butterfly Night Jasper Goodall 

86 Jasper Goodall Portrait Steve Double/Jasper Goodall 

87 Jasper Goodall - Savannah Jasper Goodall 

88 Jasper Goodall - Muse Wembley Poster Jasper Goodall 

89 Nils Petter Molvaer Portrait Anon. 
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