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CLAY
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Silica fume

Different types of inorganic binders



0,002



DIAGRAM OF CAPILLARY BREAKS
BETWEEN CLAY PARTICLES

silt
©,002-0,083mm

clay
<0, 002mm

sand 0,063-2mm

Structure of clay. Drawing by student Lavinia Raissa. Images from Pisé. Rammed Earth book.



aggreqate binder composite
(matrix)



“Concrete” is a generic name that refers
to a composite of granules held together
by a binding agent. Earth is therefore a
“concrete made of clay”

Alain Ruellan, 1993
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Clay

Stones
Sand

Natural fibers
Wood

Straw

Hay

Hemp

Rice husk
Coffee husk
etc.



The composition
determines the
properties !

Properties are defined by:

Type
Quantity
Size
Form
Distribution
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Photo of Leirfjord in Nordland.



Bldleire



CLAY

— Antibacterial

— Hygroscopic

— Does not burn

— Good acoustics

— Anti-static

— Minimally processed

— Locally sourced



Important considerations
when building with earth:

— Type element / technique
— Labor intensive

— Takes time

— Exposure / weather

— Maintenance



Extension of building with clay in the world



Learn from the past..
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Tulous in Fujian Province, China.




Ping Tiang Village, China



Icelandic Turf House



..and your context
(TEK)

Traditional Ecological Knowledge



Late 1800s 1920-30 After WWII



Jordhus,

KNISK - NATURVITENSKAPELIGE FORSKNINGSRAD
UTVALG SERTRYKK NR. 6.

 JORDHUS

EN SAMLING ARTIKLER

AV

0. Eide og L. Bjerram

R. Selmer-Olsen

Ingolf Pettersen
BOLIGDIREXTORATIT

H. Granum og J. Frydenlund

OSLO 1952

Seceeykk av Tekaisk Ukeblad
1 kommisjon: Johse Greade Tanum Forlag

Geografisk fordeling av jordarter
egnet til jordhus

Egnede jordartstyper. rider hvor leirholdig morenematerialer
leirholdi mer noe imer

ﬂmm"::h For ovrig kan en ellers rundt om | landet

enkelte av jordarter som kan

A eltes og bearbeides noe mer for stampingen.
Til lufttorkede jordblokker kan mer fete leir-
typer nyties,

Geografisk fordeling av egnede jordarter.
Leirer bortsett fra leirholdige morener er avsatt
under vann. De finnes derfor her | landet | forste
rekke | de omrider som har stitt under havet den
forste tiden ctter istiden (pd lavere nivier con
den ovre marinegrense). Lokalt kan en ogsd
finne leiravsetninger rundt sjoer hvor vannstanden
av en eller annen grunn er senket. Videre finner
en leirer over den ovre marinegrense pd Jaren.
Disse er eldre enn de vanlige leirer.
Leirholdige morenematerialer finnes for det
vesentligste | de strok av landet hvor blete skifer-

Likeledes tildels | isens bevegelsesretning mot
havet fra disse omrider, og da serlig pd lavere
nivier enn den evre marinegrense.

P4 fig. | har en sokt & gi et bilde av hvor de
vesentligste forckomster av jordtyper egnet til jord-
hus finnes | serlige Norge.

Med sort er avmerket omrider hvor leirer egnet
for luftterkede jordblokker mi sis & vaere relativt
hyppig forekommende. Hvor der er grunt il fjell,
vil der innen dette omride ogsi hyppig finnes leir-
holdig morenemateriale og morenciclr egnet il
stampejord. Som evre lag over leirsletiene seerfig
rundt oppstikkende fjellpartier finnes ofte leir-
holdige eller
Slike kan ogsd vaere egnet til stampejord likesom
lagdelte underliggende leirholdige mo og mjele-

De dobbelt skraverte partier soker 4 angi de om-
rider hvor leirholdig morene egnet for stampejord
er meget hyppig.

De enkelt skraverte partier soker & angi om-

Byggeteknisk Sertrykk Nr.6, Norges Teknisk- Naturvitenskapelige Forskningsrad Utvalg, 1952.



Fig. 4. Lagring av blokker.

Fig. 1. Vellykket stampejordhus.

1: 3 mann til utgraving av kjeller og mating av transporter

2: 1 mann for tillsetting av halm og vannregulering
3: lmann til kapping av blokker i 40cm lengde

4: 2 mann til transport til lagerplass for terking

Images from Jordhus, Byggeteknisk Sertrykk Nr.6, 1952. Drawing from BBL-posten article.



Map of soil samples and surveyed houses in 0Oslo, Earthly Archive, Earth Matters studio, AHO, 2021.
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Earth house survey book by student Beatrice Liv, Earthly Archive, Earth Matters studio, AHO, 2021.



Granulometry test of earth samples from Oslo, Earthly Archive, Earth Matters studio, AHO, 2021.



Get your hands
dirty



Material characterization workshop, Earth Matters studio, AHO, 2021.



Hempcrete and clay workshops, Wasted! + Earth Matters studio, AHO, 2021-2022.




Clay workshops, Earth Matters studio, AHO, 2021.



Document the
work
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Material samples, Earth Matters studio, AHO, 2021.




“Lab Report,’

Procedure Equipment

1. Dry sample if needed soil sample
2. Sieve sample through different size apertures welght
3. Organize samples d particle distrib sieve - 1.8 mm

sleve - | mm

sleve - 0.6 mm
sleve - 0.35 mm

Using this experiment, we tried to find out the
constituents of the different samples.

From the 18 samples available, we chose 10 x 400 g to
pour into jars with water. This simple field test gave
us the opportunity to select with the naked eye the
most interesting (i.¢., most layered/diverse) samples
on which we performed the “dry” granulometry test.
The selection was done by sight with performance as
abuilding material in mind.

‘We chose two samples that we expected to behave
well as a building material, and one sample that we
expected the opposite. In addition, we selected a
sample that was not in the jars, in order to be able

to compare the granulometry with the stone made
from this soll at the same time.

Particle size analysis allows us to

determine the respective quantitities of the various
elements making up the soil.

This knowledge can help us estimate which soil will
perform better or worse as 2 building material.

Since the size of the mesh of the sieves at our

disposal ranges from 1.8 mm to 0.35 mm, all our
particles can be considered as ‘sand’

More advanced and precise techniques are required to
make further subdivisions into loams and clays.

a b c d.
Swnple 07 Sample 14 Sarmple 15 Sample 18:
Grefsen St Hirshaugen Thure Bragepliss Ano

Earth Matters studio, AHO, 2021.

. Sample 07: Grefsen

Conclusion

§7, taken - d like & good sam-
*W“Wieﬂ!ﬂl »
rely large

‘The dry test showed that this




<035 mm

> 035 mm

> 0.6 mm

> 1.0 mm

1 >18mm

Y
ol T ]
| 1a%
205%
90% 3
! _— | 355%
80% 1 |
L 15% L4% |
70% 4 l
a% 2% :
3 { |
60% | 175%
13%
50% 1 lasw
{2
0% [ 115%
1
58%
30% | 465% |
= |
20% ‘ |33%
10% | ‘
L { {

Comparative drawing of granulometry of different soil samples in Oslo by student Eva Van Geldorp. Earth Matters, AHO.



B8o0il Sample 63 - Ammerud 80il Sample 07 - Grefsen

a. b. a. a. b. c.

Added water Diometer before drop Dioneter after drop Added water Dicmeter before drop Diameter after drop
a. 8 nl 34 mm 37 mm a. &ml 8 nn 42
b. 6 ml 37 mm 58 mn b. 18 ml 37 na 78 mm
o. 5 nl 36 =m 81 an 0. 3 ml 35 na Unvalid

Comparative drawing of granulometry of different soil samples in Oslo by student Ingeborg Mull. Earth Matters, AHO.



Think big



Proposal for Earth Research Center by AHO student Eva Van Geldorp. Earth Matters, AHO.



Proposal for pilot factory by AHO student Malte Wiegand. Wasted! studio.




Proposal for pilot factory by AHO student Stijn Jalon.

Wasted!

studio.
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Proposal for pilot factory by AHO student Lavinia Raissa. Wasted! studio.



Proposal for Earth Research Center by AHO students Ingeborg Mull and Beatrice Liv. Earth Matters, AHO.



Share it!



Constructive
Logic:
Earth Matters

Earth Matters exhibition, 2021, AHO.
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Earth Matters exhibition, 2021, AHO.



Straw studies by student Ask Holmen. Wasted! Studio, AHO Works exhibition, 2022, AHO.



Wasted! exhibition, 2022, AHO.



Wasted! exhibition, 2022, AHO.




Wasted! exhibition, 2022, AHO.
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exhibition, 2022,

Wasted!



