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Introduction / 300 word supporting statement

The output consists of a touring exhibition, ‘Life of Clay’, held at the Royal 
Institute of British Architects, London (19 October – 27 November 2016) 
and the Bristol Architecture Centre (25 Jan – 19 Mar 2017) as evidenced in 
the images presented here and the film ‘Life of Clay’ (Dir. Clara Kraft, 2016) 
which formed part of the exhibition. I was the co-curator of the exhibition 
and co-PI on the two-year research project with Dr Guan Lee (Bartlett 
School of Architecture, UCL). The contextual information describes the 
research process leading up to the exhibition, the insights gained and the 
manner of dissemination.

Funded by the Royal Institute of British Architects (RIBA) the research 
challenge of the project was to advance sustainable and site-responsive 
clay processes using digital technologies. Previous research suggested 
that digital and robotic technologies could create more efficient forms by 
using less clay than traditional building materials. Our method was to 
combine local materials and expertise with digital technologies to create 
new clay forms that responded to the history of clay use in this region. The 
methodological approach of the project was interdisciplinary and practice-
led, bringing together clay experts and makers to ensure the success and 
relevant application of the research.

The research insights and creative outputs comprised local clay ‘recipes’ 
that worked effectively with the 3D printer and over one-hundred clay 
objects, including bricks, tiles and screen units inspired by the site that 
used traditional ceramic methods in conjunction with 3D printing and digital 
processes. These were disseminated through a peer-reviewed publication 
(see appendix), workshops, public talks and a touring exhibition in London 
and Bristol. This sharing of the research led to the architectural group, 
Friends and Company, using the project’s 3D clay printing technology to 
create floor tiles for the Victoria and Albert Museum shop. 

Image right: Life of Clay exhibition at The Architecture Centre, Bristol.
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Image above: Life of Clay exhibition at RIBA, Portland Place, London.

https://www.ribaj.com/culture/feats-of-clay
https://www.architecturecentre.org.uk/whats-on/life-of-clay/
https://figshare.com/s/dc623ebbc82f4baedcc8


Introduction

Video stills from the film ‘Life of Clay’ (Dir. Clara Kraft, 2016) Link to view film
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https://figshare.com/s/dc623ebbc82f4baedcc8


Research Question

The research question was: how can digital and robotic technologies 
be used to reinvigorate local and sustainable uses of clay? The 
question was inspired by previous research [1] by co-PI Guan Lee which 
found that these new technologies could be used to create structures and 
forms using less clay than traditional building materials. We were 
interested in whether this more sustainable possibility could also create 
localized approaches to new technologies, which drew upon the 
geological materials and cultural history of clay use in a region.

Based in Grymsdyke Farm, a research facility in Buckinghamshire, the 
aim of the project was to advance sustainable and site-responsive art and 
architectural practices. Building on recent research [3,4], we defined this 
aim at the start of the project as a process of making that is of benefit to 
the natural and social ecology of a region, both now and in the future. 

The research challenge was to create a local clay ‘recipe’ that worked 
effectively with the robotic dispenser; to develop a collaborative research 
method throughout the project, which built upon existing expertise, 
enabled local involvement and contributed to the open access sharing of 
research with interested parties; and to investigate what new forms and 
structures could be created by combining traditional and digital clay 
processes inspired by the history and geology of the site.

[1]  Lee, G. “Grymsdyke Farm: An Enquiry into Making on Site” in 
Manufacturing the Bespoke: Making and Prototyping Architecture, ed. 
Bob Sheil, London: Wiley, 2012
[2] G. Minke, Building with earth: design and technology of a sustainable 
architecture, Basel, Birkhauser, 2009. 
[3] W. McDonough and M. Braungart, ‘Towards a sustaining architecture 
for the 21st century’, Industry and Environment, pp 13-16, 2003.

Image: Clay research workshop in Grymsdyke, Bucks
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http://www.grymsdykefarm.com/


Research Methods

Our research method involved working with local communities and 
expert practitioners and researchers to identify ways in which robotic 
clay dispensers can work with traditional building practices. This 
project was aimed at artists, architects, the built environment sector, 
and the local community.

The research began with an investigation into the consistency of the 
local clay and its historical use in the region. Working with local brick 
maker HG Matthews, we developed a local clay ‘recipe’ for 3D printing 
that was viscous enough to move through the extruder but also retain 
its shape.

Image top: site of Grymsdyke Farm research facility. Situated between 
Oxford and London, the geology of the site is bedrock with clay 

formation.

Image bottom: H.G. Matthews, local traditional brick makers
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Research Methods (continued)

Research on the use of local clay was gathered from archaeological and 
historical sources, particularly the journal ‘Records of Buckinghamshire’ 
published by the Buckinghamshire Archaeological Society. This 
information was enriched by research visits to the Chiltern Open Air 
Museum (COAM) and the Buckinghamshire County Museum and 
discussions with John Hyde-Trutch (Building manager, COAM), Michael 
Farley (former Bucks County Archaeologist) and Rebecca Reid (English 
heritage builder).

Using the clay recipe and the historical research as inspiration, we then 
invited artists, architects, local ceramicists, heritage builders and 
architecture students to a series of workshops over two years (2014-
2016) to investigate the materials, the robotic technologies and the forms 
that they could create. The objects in the exhibition were made by the co-
PIs and over 50 participants (see list of exhibitors in Appendix).

Images: artists from Eastside Projects, Birmingham, experimenting 
with clay throwing and the 3D clay robotic printer during a research 

workshop at Grymsdyke Farm in 2015.
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https://eastsideprojects.org/esp/opportunities/clay-weekend-at-grymsdyke-farm/


Research Methods (continued)

Clay forms were made using four types of processes: [1] experiments with 
local clay and 3D printing; [2] objects made from moulds that had been 
designed and formed on a Computer Numerical Control (CNC) machine; 
[3] objects made using the robotic clay extruder to create large 3D printed 
forms; and [4] objects made using the CNC machine and the robotic clay 
extruder together. The following pages detail each process and some of 
the objects made from them that were exhibited in the ‘Life of Clay’ 
touring exhibition. In addition to these forms, the exhibition included a 
robotic arm carving a clay vase and a film documenting the research 
process. 

Image top: Robotic arm carving clay vases at Life of Clay, RIBA

Image bottom: Detail of robotic arm
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https://figshare.com/s/dc623ebbc82f4baedcc8


[1] Experiments with local clay and 3D printing

The image on the left shows early experiments in what forms could be created using 
different shaped nozzles attached to the robotic extrusion. By using the traditional 
technique of coiling clay (see image on right), we were able to create stronger and taller 
shapes than if we extruded a single tower of clay. This shows the potential for learning from 
older process to improve the outcomes of new technologies.

8



[2] Objects made from CNC produced moulds

Slip casting from plaster moulds is a traditional technique, in which two or more blocks of 
plaster ‘key in’ to fit together tightly to create a mould. Inspired by this technique, we used 
computer modelling and CNC milling to create one mould that could be assembled in a 
variety of ways, therefore we were able to produce a range of objects from just one mould. 
The image below shows an example of a CNC produced plaster mould that is reconfigured 
to create different shaped cups (on view behind the mould).
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[2] Objects made from CNC produced moulds

This image shows another example of what is possible using moulds that have been 
modelled on a computer and then milled. The large screen on the left of this image was 
creating from the interlocking units displayed on the right. These were cast from a plaster 
mould, taken from a CNC milled original. Each stage of this process is visible in the image -
from the CNC original, the plaster cast, the single unit, and the full interlocking screen 
made of the assembled units.
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[3] Large objects made using the robotic clay extruder

Using 3D modelling software we could design identical, unique or 
interlocking components to form larger intricate structures. We created a 
series of unique 3D printed clay tiles with surfaces that resemble the shape 
of a saddle, as they curve in two directions (see image below and right). This 
saddle shape is both strong and materially efficient. These tiles were joined 
to create two large domes, 170cm in diameter (image below right). This work 
is a clear example of both the structural and aesthetic potential of combining 
traditional processes and materials (coiling and clay tiles) with digital 
techniques (3D modelling and robotic printing).
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[4] Objects made using the CNC machine and the robotic clay extruder

The breezeblocks in the images below combined two digital processes: robotic clay 
extrusion and CNC milling. The breezeblocks can be placed on top of each other to 
create an interlocking wall. They are created from four curved printed tiles. Each 
individual tile is made by coiling clay through the nozzle of the robotic extruder onto a 
cast plaster formwork. This framework has been computer modelled and CNC milled to 
ensure that the tiles will slot together exactly. This is an example of both a technical 
process and the potential aesthetic and decorative qualities that can be achieved 
through 3D printed building materials. 
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Research Insights

Our investigation of the research question how can digital and robotic technologies be used to reinvigorate local and sustainable uses of 
clay? led to the following research insights:

1. Our research found that 3D printing clay using the robotic extruder was a trial and error process, which would often require the intervention of 
human help to ensure that the clay coils did not collapse (see image below). Large particles in the clay would cause the machine to stop and 
start and this affected the accuracy of the repeating layers and overall structure of the object. Our creation of a smooth and viscous local clay 
‘recipe’ enabled the extrusion process to work more reliably. These findings suggest that at the moment digital technologies may be less 
adaptive than traditional techniques such as brick making or cob-building, which allow for a range of clay particles sizes. Therefore, although 
the use of local clay contributes to a sustainable process, the necessary selection and creation of a clay recipe, and the frequent requirement of 
human intervention, is time-consuming and potentially wasteful.    

2. The objects and forms produced from 3D printing have their own particular style and aesthetic (see p.10 and 11), which suggests that rather 
than robotically reproducing human-made objects, digital technologies can create new forms specific to the process. In relation to the 
reinvigoration of local uses of clay, this suggests that vernacular styles can develop that reflect the local material (colour of the clay), the 
technologies available (size of the robotic extruder) and the existing local aesthetic (the forms that are created, such as certain tile shapes).

3. The use of computer modelling combined with CNC milling to create moulds and formwork was particularly effective in reducing waste in the 
making process. For example, it was possible to create many forms from just one mould (see p.8) and we could design moulds and formworks 
using computer modelling to ensure that the resulting tiles or building units would fit together (see p.9 and p.11). In addition to reducing the 
chance of failure (and therefore material waste) this accuracy increased the likelihood of creating strong structures. 
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Image: 3D printed clay forms showing on the left a 
collapsed structure due to inconsistencies in the 

extrusion process.



Dissemination

The outcomes of the project were shared with researchers, the built 
environment sector and public audiences through a peer-reviewed 
publication (see appendix), public talks in London, Birmingham, Bristol and 
Edinburgh, and through the exhibition ‘Life of Clay’ that toured from RIBA 
Portland Place to The Architecture Centre in Bristol. The exhibition at RIBA 
attracted over 1500 visitors and the exhibition at Bristol was selected by the 
Guardian newspaper as one of their top exhibitions of 2017. Both exhibitions 
included learning activities for school children and families to respond to the 
works and processes in the exhibition. The dissemination of the research led 
to architectural group, Friend and Company, using the 3D clay printing 
technology developed during the research project to create floor tiles at 
Grymsdyke Farm for the refurbishment of the Victoria and Albert Museum 
shop in 2017. 

Image right: Close-up of 3D printed tile made at Grymsdyke in floor of V&A 
Museum shop. 

Images © Friend and Company. 
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Image above: V&A Museum shop, 2017

https://issuu.com/bartlettarchucl/docs/aae16_publication_volume1/122
https://www.theguardian.com/artanddesign/2017/jan/07/best-art-photography-architecture-design-exhibitions-2017
https://friendandcompany.co.uk/V-A-TILE
https://issuu.com/soomeenhahm/docs/rc56_1617_clay_v_a_tiles


Appendix
Exhibition handout and map
(front)
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Appendix
Exhibition handout and map
(back)
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Appendix
Peer-reviewed paper G. Lee and E. Morgan, ‘The robot and the swallow: sustainable practice in a digital world’ in Research-based Education, R. Newcombe 
(ed.), The Bartlett School of Architecture, London, vol. 1, April 2016, pp. 122-129. 
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