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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. The 

picture shows a cob house located in Dartington. 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 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. 

 

 

Computing craft: Manufacturing cob structures 
using robotically controlled 3D printing 
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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.  As well as developing the construction industry’s sustainability agenda the project has also tackled the 

challenge of adoption of automated processes by testing at full-scale. 

 

The team’s approach gave centre-stage to craft-driven innovation.  Their highly creative and novel perspective, has 

retained recognition of ‘craft’ as an open-ended process reliant on the interaction between the craftsperson, their 

materials and new technology.  

 

The study was conducted in three stages:  

 

1) Investigate the current knowledge base of craft-based cob construction 

2) Conduct initial exploration through small-scale modelling 

3) Conduct a full-scale feasibility test for a cob wall 

 

Building a cob wall using digital manufacturing techniques 

 

 

The study built on earlier work in which digital models were 

developed to define robotically supported cob extrusion 

construction. These associated the design process with material 

and manufacturing constraints so as to enable the realisation of a 

design to a successful construction. 

 
The best set-up was a bespoke extrusion system.  A tube was 

attached to a hose mounted on a robotic arm.  The robotic arm 

moved according to a programmable pathway.   

 

This set-up overcame the challenges identified in earlier trials 

such as: 

 

 Constant extrusion 

 Continuous flow 

 Higher speeds 

 Larger scale 

 Freedom of movement 

 

 A range of 3D printing paths were designed and these were                                                                                

tested during two workshops for students whose hands-on   

engagement allowed a qualitative evaluation of the material and 

extrusion process.   
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Small-scale testing (1:4) of simple and complex shapes 

 

                      
 

 

 

Full-scale testing (1:1)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The testing process led to the characterisation of a suitable cob mix for 3D printing, which requires a far more fluid 

mix than that used traditionally in cob construction.  A cob mix consisting of approximately 78% subsoil, 2% straw 

and 20% water is proposed as a starting point.  Depending on the particular subsoil, the proportion of water required 

might be more.  Other factors to consider are the extrusion speed and layer height.  
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A key difference identified between 

traditional cob construction and 3D printed 

cob construction is the opportunity to benefit 

from the gaps that are easily achieved in the 

design and realised structure. 

 

The presence of gaps lower the thermal 

conductivity of the structure and this can be 

lowered further by filling gaps with straw. 

 

 

 

 

 

 

 

 

 

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 construction 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. 

 
 

 

Key finding 1 

A suitable cob mix for 3D printing is composed of 
78% subsoil, 2% straw and 20% water.  

Field tests of subsoil properties are required to 
determine an appropriate mix in each new place. 

Key finding 2 

3D printed cob structures performed as well as 
traditional cob structures.   

Opportunities to benefit from gaps and cavities in 
the designs are highlighted. 

 


