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CobBauge 



Housekeeping

ÅToilets

ÅFire escapes (no test alarms are planned) 

ÅPlease be careful of any electrical wires that are used to power any 
displays in the foyer.

ÅtƭŜŀǎŜ ƻƴƭȅ ŀǎƪ ΨōǳǊƴƛƴƎ ǉǳŜǎǘƛƻƴǎΩ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ŜŀŎƘ ǇǊŜǎŜƴǘŀǘƛƻƴΣ 
for questions that can wait please hold them for the Q&A at the end.



Running order

ÅWelcome

ÅThe research problem and the completed 1st stage of CobBauge 

2nd stage of CobBauge: 

ÅThermal and life cycle measurements

ÅCobBauge buildings; Prototypes, Pilots and beyond.



Cement, other construction materials

and CO2
ΧƻǊ ǿƘȅ ǿŜ ǎƘƻǳƭŘ ōǳƛƭŘ ŦǊƻƳ CobBauge..

The big picture problem 



What is happening 

to global CO2 ?

Source: IPCC  SPM, 2018 Fig 1



What are the 
predicted impacts 

of global CO2 ?

Source: IPCC  SPM, 2018 Fig 2



Source: IPCC  WG3 ARG5 Fig 10.1

How much 
CO2 from 
buildings?



Source: IPCC  WG3 ARG5 Fig 10.3

Growth of 
CO2 
attributed 
to cement?



Source: IPCC  WG3 ARG5 
Fig 10.18

The amount of waste 

to landfill



So you thought the previous graphs were indecipherable?
Source: IPCC  WG3 ARG5 Fig 10.12



¢ƘŜǊŜŦƻǊŜΧΦΦ

1. avoid the use of cement except where necessary

2. reduce waste to landfill

ΧƻǊ ǎƘƻǳƭŘ ōǳƛƭŘ ŦǊƻƳ ŀ ƳŀǘŜǊƛŀƭ ƳŀŘŜ ŦǊƻƳ 
very little CO2 and sends very little waste to 

ƭŀƴŘŦƛƭƭ ΧΧΧΧΦΦbuild with Cob..?

What to do?



A vernacular material 

historically prevalent in the 

South West of the UK and 

Northern France.

Cob

Åsubsoil 

Åstraw/fibre

Åwater



The Material

Cob

Layer of subsoil mixed with straw, 

laid upon a plinth in layers of 

approx 700mm high.

Allowed to dry before the next 

layer is laid and the windows 

and doors cut out afterwards.

ALWAYS needs ógud óat and bootsô



Traditional Cob
Examples of traditional cob buildings

Vernacular UK cottage aesthetic



Modern Traditional Cob
Examples of modern traditional cob buildings

More modern aesthetic ςpeople starting to push the boundaries.



Thermal properties of Cob



Things are looking good?

A further issue,

Cob doesnôt have low enough thermal transmission value 

(or óUô value) to conform to either UK or French Building 

Regulations. 



The Project

The CobBauge project (a merging of the English and French words 
for the technique) will run until July 2023 and has received funding 
from the Interreg VA France (Channel) England Programme, co-
financed by the European Regional Development Fund (ERDF). 

The CobBauge project aims to improve the thermal performance 
of Cob whilst still maintaining its structural and moisture related 
properties. 



Who are we?  Project Partners

ÅLead Partner ςUniversity of Plymouth

ÅEcoleSuperieureD'ingenieurdes Travauxde la 
Construction de Caen (ESITC)

ÅSyndicatMixte du Parcnaturel régionaldes Marais du 
Cotentin et du Bessin(PnrMCB) 

ÅEarth Building UK and Ireland (EBUKI)

ÅUniversitéCaen-Normandie(UCn), and

ÅHudson Architects, Norfolk, UK (HA)



Recap on what we have done
beforeé..CobBauge the 1st Phase;



Cob Mixes; thermal and structural

Å20 mixes of Cob that ǎƘƻǿ ΨǇǊƻƳƛǎŜΩ

Å4 mixes, 2 French and 2 UK that are optimal

Å2 mixes selectedfor a potential stage 2 project.

This led to a seriesof design calculationsthat establishedthe most

efficient methodof producinga Cob wall to satisfythe thermal 

regulations. Athermal and a structural mix in one single system. 





2-layer wall
Composite Cob + finishes Density kg/m3 Thickness m Cond. W/m.K Resistance m2 K/W

Internal surface n/a n/a 0.12

Internal earthen plaster 0.03 0.44 0.07

Dense Cob UK6 2.5% Hemp straw 1423 0.250 0.44 0.57

Lightweight Cob UK3 50% Hemp shiv 340 0.300 0.11 2.73

Lime render 0.03 0.60 0.05

External Surface n/a n/a 0.06

Total Resistance 3.59

U-Value W/m2K 0.28



The 
CobBauge 
Wall



The CobBauge Wall and Partners



CobBauge the 2nd Phase;

Building, monitoring, networks and training



Building
Construction

ÅWhy? The need to prove the new CobBaugetechnology

ÅTwo buildings to be constructed, one in France and one in the UK.

ÅBoth buildings need to be occupied to give valid comparisons with 
non-CobBaugebuildings 



Networks and training
Réseaux et formation

ÅWhy networks and training? For any innovation to 
succeed it needs to be accepted by industry and have 
people who understand how to use the product.

ÅThe initial network will be extended, more professionals 
and practitioners included including SMEs and local and 
national authorities. 

ÅThe two newly completed CobBaugebuildings will be 
the centre point of training activities, both on-site and 
online materials.



Monitoring of the buildings
Surveillance (des mesures) des bâtiments des mesures

ÅWhy monitor/measure? To provide evidence that 
the buildings perform as expected.

ÅMonitoring/measurements to be undertaken over at 
least two heating seasons

ÅMeasurements taken of Energy, internal air quality 
and thermal performance.



ThankyouΧ

Nowfor our 1st main presentationΧΦ



ThermalTesting

Building Regulations

U Values

Life Cycle Assessment



Thermal testing: Methodology

32



Thermal Testing Results
FR3 25% Reed W1 662.5 0.17688

FR3 25% Reed W2 626.4 0.16739

FR3 25% Reed W3 646.1 0.17106

FR3 25% Shiv W1 672.6 0.18297

FR3 25% Shiv W2 712.2 0.18624

FR3 25% Shiv W3 703.9 0.20921

UK3 25% Reed W1 703.7 0.18683

UK3 25% Reed W2 688.7 0.18802

UK3 25% Reed W3 650.3 0.16907

UK3 25% Shiv W1 736.1 0.19460

UK3 25% Shiv W2 709.7 0.21337

UK3 25% Shiv W3 712.5 0.21911

UK3 50% Shiv D1 358.3 0.10614

UK3 50% Shiv D2 359.9 0.10180

UK3 50% Shiv D3 349.1 0.10443

UK3 50% Shiv W1 351.9 0.10849

UK3 50% Shiv W2 363.0 0.10792

UK3 50% Shiv W3 362.2 0.11160

UK4 35% Reed W1 550.9 0.14330

UK4 35% Reed W2 549.0 0.14975

UK4 35% Reed W3 528.7 0.13431

UK4 25% Reed W1 572.1 0.14777

UK4 25% Reed W2 640.4 0.16653

UK4 25% Reed W3 615.0 0.16485

UK3 35% Shiv 1 555.7 0.15251

UK3 35% Shiv 2 559.7 0.15258

UK3 35% Shiv 3 569.7 0.15350



Thermal Testing Results

How do the 
insulating mixes 
fit into a broader 
set of results?



UK Building regulations: Part L1 A

Therefore, cob cannot currently be specified without the addition of other insulating materials or 
mitigating measures. 

The only recent cob building known to us used 150mm of expanded foam

added to the walls to pass building regulationsé



Cob and U Values

Traditional Cob Density Thickness m Cond. W/m K Resistance m2 K/W

Internal surface n/a n/a 0.12

Cob 1600 0.700 0.64 1.09

External Surface n/a n/a 0.06

Total Resistance 1.27

U-Value 0.79

Traditional Cob Density Thickness m Cond. W/m K Resistance m2 K/W

Internal surface n/a n/a 0.12

Cob 1600 2.00 0.64 3.13

External Surface n/a n/a 0.06

Total Resistance 3.30

U-Value 0.30

How thick would a traditional cob wall have to be to pass regulations?Has to be .30

Two metres!



Cob and U Values

How light would a cob wall have to be to pass regulations?

Light Cob Density kg/m3 Thickness m Cond. W/m K Resistance m2 K/W

Internal surface n/a n/a 0.12

Cob 25% fibre 673 0.600 0.183 3.28

External Surface n/a n/a 0.06

Total Resistance 3.46

U-Value 0.29

Unfortunately, this lightweight cob wall could not support a 
second floor or a roof

Less than half the density



Cob and U Values

The solution ςA composite cob wall 

Composit Cob Density kg/m3 Thickness m Cond. W/m.K Resistance m2 K/W

Internal surface n/a n/a 0.12

Dense Cob UK6 5% Hemp straw 1600 0.300 0.45 0.67

Lightweight Cob UK3 50% Hemp shiv 340 0.300 0.11 2.73

External Surface n/a n/a 0.06

Total Resistance 3.57

U-Value W/m2K 0.28

This wall achieves the right U value for Building Regulations 



Kick-off event 28/11/2017 39

What happens if we have an equivalent thickness of 
an average cob mix

Average Cob Density Thickness m Cond. W/m K Resistance m2 K/W

Internal surface n/a n/a 0.12

In The Middle 970 0.600 0.28 2.14

External Surface 0.06

Total Resistance 2.32

U-Value 0.43

The values for density and 
conductivity are exactly 
half way between the 
values for the two layers 
above, but the U value is 
nearly twice as bad

Cob and U Values
Composit Cob Density kg/m3 Thickness m Cond. W/m.K Resistance m2 K/W

Internal surface n/a n/a 0.12

Dense Cob UK6 5% Hemp straw 1600 0.300 0.45 0.67

Lightweight Cob UK3 50% Hemp shiv 340 0.300 0.11 2.73

External Surface n/a n/a 0.06

Total Resistance 3.57

U-Value W/m2K 0.28



The CobBauge wall with finishes

The same U value, standard finishes, and is now 556mm thick

Composite Cob + finishes Density kg/m3 Thickness m Cond. W/m.K Resistance m2 K/W

Internal surface n/a n/a 0.12

Internal earthen plaster 0.03 0.44 0.07

Dense Cob UK6 2.5% Hemp straw 1423 0.250 0.44 0.57

Lightweight Cob UK3 50% Hemp shiv 340 0.300 0.11 2.73

Lime render 0.03 0.60 0.05

External Surface n/a n/a 0.06

Total Resistance 3.59

U-Value W/m2K 0.28

Cob and U Values



Structural performance testing

ÅCylinders were produced from the high density 
mixes.

ÅCompressive strength measured.

ÅAverage measurement from samples with a 
density of 1700kg/m3 (106.1lb/ft3) were between 
1.2 & 2.3MPa 



Methodology



Methodology



Results

Compression test on cob cylinder. 0.2 kN/sec, with a 9mm limit on movement.

Compression test on 150 dia x 300 tall cob cylinders. 0.2 kN sec load rate, with 9 mm deflection limit. Remember to zero

load and deflection at start of test.

Operator

Origin B500B: 7-17 (Spain); R250: Unknown
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1 123 351.30 31.3 1.8 32.3 1.8 9.5 3.2 191.00

Mean 123 351.30 31.3 1.8 32.3 1.8 9.5 3.2 191.00
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Conclusions

25 July 2019 Plym outh University Civil Engineering 14: 03: 01
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Results

Structural performance testing
Å50 Cylinders (10 per mix) were also tested at 

Cambridge by Dr Michael Ramage

Compressive strength measurements cob soil fibre combinations

Internal Mix No Soil Type Fibre &% by Volume Ave Max Load (kN)Ave Max Strength (MPa)

Mix 3 FR2 Hemp Straw, 2.5% 26.12 1.583 Mix3

Mix 4 FR2 Flax Straw, 2.5% 36.49 2.089 Mix 4

Mix 9 FR6 Flax Straw, 2.5% 26.77 1.627 Mix 9

Mix 10 FR6 Wheat Straw 2.5% 18.2 1.092 Mix 10

Mix 12 Fr6 Wheat Straw 5% 24.87 1.508 Mix 12



Results

ÅAverage of 5 mixes (10 per 
mix) Cambridge results

ÅAverage of 2 mixes 

(4 per mix)

Plymouth results
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Life Cycle Assessment ςEmbodied Energy



For typical wall Density kg/m3 Thickness m

Weight per m2 

kg EE per m2 MJ/ kg

Trad Cob 1700.000 0.500 850 95.47

Composit 

CobBauge Density kg/m3 Thickness m

Weight per m2 

kg EE per m2 MJ/ kg

Structural Cob 1600.000 0.250 400 51.12

CobBauge 50% 350.000 0.250 87.5 44.10

Total 0.500 95.22

Masonry Wall Density kg/m3 Thickness m

Weight per m2 

kg EE per m2 MJ/ kg

DenseBlock 2000.000 0.115 230 154.10

Foam 40.000 0.050 2 216.00

Cavity 0.050

Aerated Block 700.000 0.115 80.5 281.75

Total 0.330 651.85

Comparing embodied energy



1. Define the goal and scope of the study.
2. Making a model of the product life cycle with all the environmental 

inputs and outputs.
3. Understanding the environmental relevance of all the inputs and 

outputs.
4. The interpretation of the study.

Life Cycle Assessment ςEmbodied Energy

Calculating LCA - SimaPro


