
 

 

The ESPRC-funded Network Plus Connected Everything: Industrial Systems in the Digital Age aims to identify the 

key challenges we face as digital technologies transform our industrial systems. 

 

 

 
 

 

 

  
 
 
 
 
 
 
 

What does the project demonstrate? 
 
This project aims to demonstrate a working methodology for the digital manufacturing of cob and similar sustainable 

clay-based building materials.  

 

Transforming traditional cob-construction through digital manufacturing 
techniques  
 

Cob is a traditional building material which is low-cost and 

locally-sourced; it is formed by a mix of clay, sand, water, 

soil and straw.  Craft-based traditions of building with cob 

have developed throughout the world, with a strong cob-

construction tradition in south-west England and France. 

Specific traditions of cob-construction have arisen both in 

response to particular geological and climatic conditions, 

which generate differing mix-ratios and, therefore, material 

properties, and local workforce conditions.  It has proven 

ability to produce a high quality result which satisfies 

building regulations.  Its commercial value has been found 

to be positively affected by using it in digital 

manufacturing.  The picture shows a cob construction 

located on Sharpham Burial Ground, Totnes, Devon. 
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The ESPRC-funded Network Plus Connected Everything: Industrial Systems in the Digital Age aims to identify the 

key challenges we face as digital technologies transform our industrial systems. 

 

Cob offers a sustainable alternative to digital manufacturing with concrete which is harmful to the environment.  3D 

printing refers to the building of a three dimensional object through the successive applications of a material layer 

by layer. 

 

Building a cob wall using digital manufacturing techniques 

 

This project will characterise fabrication procedures for robotically supported 3D printing using cob. The 

investigation will be conducted in 4 stages: 

1. Describe the current knowledge base of craft-based cob-construction and the potential routes to digitilisation. 

2. Conduct initial feasibility tests through small-scale modelling with a robotic arm and clay extrusion systems. 

3. Identify key challenges for a real-scale feasibility study (the building of a wall). 

4. Conduct a full-scale feasibility test for the robotic manufacturing of a cob building element (building a wall) and 

test building systems (for example, foundation and window requirements) and material properties (for example, 

building performance associated with various material mix ratios and design opportunities).  

 

These studies will build on earlier work in which digital 

models were developed to define robotically supported 

cob extrusion construction, which associated the design 

process with material and manufacturing constraints so 

as to enable the realisation of a design to a successful 

construction.   

 

The project is the first to adopt a cross-disciplinary approach to translating the craft-based process of 

cob construction into a digital and automated process. 

 

Wider applications 
 

The knowledge acquired through this project will be applicable to the 3D printing of other non-uniform clay-based 

materials.  This will be of relevance to constructive processes used in developing countries and remote locations and 

will, therefore, optimise building methods under challenging conditions such as post-disaster recovery. 
 

What next? 
 

Future research will address scaling-up the process of cob construction, as required for a wider industrial impact.  

This will include further exploration of the technical aspects of cob construction, as well as of the economic and 

social effects of digital cob construction on local communities in developing countries. 


