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Introduction

Raw earth

« Not fired
« No hydraulic binder (cement/lime)

No combustion energy need

Infinitely reversible or “"compostable”

On-site excavation : no transportation
— Sustainable !

Free and abundant material
Labour intensive : local economy
— Socially inclusive !
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Introduction

Raw earth

* Not fired
* No hydraulic binder (cement/lime)

- On-site excavation : no transportation

abundant material
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Introduction : raw earth building

Rammed earth
(piseé) e

Cob (bauge)

Chantier : Ghislain Maetz, Architecte : Amélie Le Paih, Vidéo : A rammed earth building in Lyon.
Sunmetron Photo : Emmanuel Mille >V< Université
5 Gustave Eiffel
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Introduction : light earth

A lIntérieur,
le terre-chanvre
est projeté sur le mur.

Réalisation et vidéo : Eco Pertica
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Objectives

Quantification &
spatial distribution

Excavated earth
potentials

Contents lists available at ScienceDirect
Resources, Conservation & Recycling
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Estimating and mapping the availability of earth resource for light earth
building using a soil geodatabase in Brittany (France)
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ARTICLEINFO ABSTRACT

Eeywords: Light earth is a natural insulating material composed of earth and vegetal fibres. It can be used to insulate
E:arth building existing and new buildings to reduce energy and resources consumption, and excavated earth generation by the
Light earth construction sector. A pedological database is crossed with suitability thresholds in order to evaluate spatially the

Pedology
Soil suitability
Material flow analysis

availability of earth resources. Then, the soil suitability is mapped, and suitable soil amounts metrics are esti-
mated for Brittany territory. A sensitivity analysis is performed to understand the potential variability of the

results. Study estimates that 48% of Brittany’s soil horizons are suitable for light earth building. Every year, 1.3
Mt of suitable soil are excavated in Brittany. Using only these excavated earths, all existing and new buildings in
Brittany could be insulated with light-earth in less than 8 years. This study shows that suitable earth availability

is not a limiting factor to develop light earth insulation in Brittany.
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Methods

Fresh state
behaviour
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1) Soil suitability for earth building depends on suitability
properties that are located all along the building life cycle
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Methods

layer >2 cm organic 0-50 pum

thickness elements carbon elements CEC
PaY Ve Ve PaY PaY
Horizon Sievin Glove test Fresh state Dry state
thickness 9 behaviour behaviour

Implementatlon

Fresh state
behaviour

GI°Ve

Sieving

P
Par, atiop,

>V< Université

9 Gustave Eiffel



Methods

layer >2.cm organic 0-50 pm
. CEC
thickness elements carbon elements
PaY Ve Ve PaY PaY
Horizon Sievin Glove test Fresh state Dry state
thickness 9 behaviour behaviour

Fresh state
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Methods

3) Proxies thresholds are
applied to a pedological database

v
v
v

layer >2.cm organic 0-50 pum
. CEC
thickness elements carbon elements
PaS Ve Ve PaS PaS
Horizon Sievin Glove test Fresh state Dry state
thickness 9 behaviour behaviour

2) Suitability properties are
approximated using proxies
Fresh state commonly available in soil

behaviour
databases

Glove
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1) Soil suitability for earth building depends on suitability
properties that are located all along the building life cycle

)

4) Suitable soil spatial
distribution is mapped

200cm

Cumulated suitable thickness (cm)
100+
60-100
30-60
Not suitable

Other
- Non-accessible soils 0 25
No data | |
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Results : suitable soils distribution

Well distributed :
99.5% of the
territory is at less
than 1 km of a
suitable soll
resource.

High suitability :
48% of the total
soil volume in
Brittany could
technically be used
for light earth
building.

Cumulated suitable thickness (cm)
100+
60-100
30-60
Not suitable

Other

- Non-accessible soils
No data
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- L]
Resu Its o Su.ta ble so.ls NEOLUVISOL profond issu de limon éolien N°256

I:50/2000 CEC oC F2000/D T Suitable

22 8.7 17.1 1 50

21 4.2 5.5 1 -

18 6.11 1.8 1 180

]
Total surface Suit. volume
876 km? 2.0 km3
(3.24%) (15.8%)
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ReSUItS : SUitab|e SOiIS BRUNISOL moyennement profond issu de N°51

schiste tendre souvent altéré

I:50/2000 CEC oC F2000/D T Suitable

18 8.5 16.5 10 50

27 5.3 10.2 15 50

30 5.2 3.1 25 -

Total surface Suit. volume
1453 km? 0.64 kms3
(5.4%) (5.1%)
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Results : suitable soils

RANKOSOL a horizon A humifére issu de

. g ; . . N°67
schiste gréseux ou cornéenne parfois altéré

I:50/2000 CEC oC F2000/D T Suitable

0
1 32 13.2 30.4 17 28
28
3% CR 46 7.03 1.8 40 -
Total surface Suit. volume
162 km?2 0 km3
(0.6%) (0%)
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Results : horizon type suitability

%0 volume in .
%o volume suitable

Horizon type

database
A 33 67
E 5 /
B 15 93
0 1 2
S 44 27
X 3 0
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Results : excavated earth

Earth mass (Mt)

== = Total suitable excavated earth

- Total earth used in new AND existing buildings

Total earth used to insulate existing buildings in 2020
Total earth used to insulate new buildings

Data :
Verron et al. 2022
Hamard et al. 2018
CGDD 2014
INSEE 2017, 2020
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Conclusion

Suitable soil is abundant and well distributed
* No need for long-distance transportation

Soil is a fossil resource, but local excavated soil flows are
more than sufficient for (light-)earth building needs

* No need to excavate soil

Provided soll reversibility is not impaired and excavated
soils are privileged, earth building does not enter in
competition with other soil uses.
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