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Vorwort Herausgeber

Im vergangenen Jahrhundert schien es im mitteleuropéischen

Raum undenkbar, prahistorische Architektur befundnah
im Aufgehenden zu rekonstruieren. Die Nachbauten basier-
ten bisher in der Regel auf dem dokumentierten Grundriss,
angezeigt durch Pfostengruben. Lehmfragmente, obwohl auf
jeder heimischen Ausgrabung prasent, wurden — ganz anders
als im mediterranen oder orientalischen Raum - als Quelle
konsequent vernachlassigt; wohl auch deshalb, weil sie selten
in situ angetroffen werden und oftmals als unansehnliche
Bruchstiicke in grofler Anzahl die Siedlungsgruben fiillen.
Dass sich dieses Bild langsam zu wandeln beginnt, liegt auch
an der Arbeit der vier Autorinnen, die sich hier zusammen-
geschlossen haben, um das vorliegende kleine Handbuch
abzufassen.

Die Idee fiir dieses Werk wurde sozusagen aus der Not
heraus geboren. Maria Pastor Quiles absolvierte fiir ihre Dis-
sertation zu spanischen Lehmbauresten einen dreimonatigen
Forschungsaufenthalt an unserer Institution bei Franziska
Knoll, die seit fast einem Jahrzehnt architektonische Lehm-
funde in Sachsen-Anhalt bearbeitet. Schnell stellte sich heraus,
dass die deutschen Bezeichnungen verschiedener Baureste im
Spanischen kein Aquivalent besitzen und englische Begriffe
meist ebenso schwierig beliehen werden kénnen. So erarbei-
teten sie zusammen mit Claire-Anne de Chazelles und Louise
Cooke die vorliegende Sammlung von Beispielen aus dem
Lehmbau rund um den Globus. Diese beiden weiteren Archéo-
loginnen sind seit Langem der Materie verhaftet. Erstere wid-
met sich in Frankreich und Marokko seit Jahrzehnten Lehm-
bauten und hat die »terre crue«-Tagungen mit initiiert. Letztere
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ist Mitglied des ICOMOS International Scientific Committee
on Earthen Architectural Heritage und forscht neben Grof3-
britannien schwerpunktmafig in Mittelasien.

Die viersprachige Publikation ist ganz bewusst bildlastig
gehalten. Mit archéologischen, historischen und modernen
Fallstudien gelingt es dem Quartett, mehr als 50 verschiedene
Lehmbaubegriffe anschaulich und knapp zu erlédutern. In der
Druckausgabe mag das Heft als Begleiter im Feld dienen, in
der digitalen Version als Nachschlagewerk. Um méglichst
viele Lehmbau-Interessierte bei der Klassifikation ihres Mate-
rials unterstiitzen zu konnen, wird Letztere als erste frei
zugangliche Online-Publikation des Landesamtes fiir Denk-
malpflege und Archéologie Sachsen-Anhalt abrufbar sein. Die
Hoffnung ist, auf diese Weise die Grundlage fiir eine interna-
tionale und vergleichbare Datenbasis zu schaffen. Denn eine
wirklich konsistente Interpretation des gebauten Raums kann
nur gelingen, wenn alle Aspekte der Siedlungsforschung
beriicksichtigt werden; und dazu zdhlen neben dem Gebaude-
grundriss und dem Hausinventar eben auch das Mobiliar (Ein-
bauten) und bautechnische Aspekte.

Zuletzt ist den vier Autorinnen fir ihre Initiative und vorlie-
gendes Biichlein zu danken. Ebenso gebiihrt den zahlreichen
Kolleginnen und Kollegen mein Dank, die dieses Vorhaben mit
der Bereitstellung von eigenem Bildmaterial bereichert haben.
Die finale Danksagung bleibt dem Redaktions-und Grafikteam
des Landesamtes vorbehalten, das bei dieser unkonventionel-
len Publikation grof8artige Arbeit geleistet hat!

Harald Meller
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In the past century, it seemed unthinkable in central Europe
to reconstruct above ground prehistoric architecture based
on the archaeological features and architectural remains. To
date, the replicas were usually based on the recorded ground
plan indicated by post pits. Even though every local excavation
unearths a number of clay fragments, they were consistently
ignored as source — unlike in the Mediterranean or the Middle
East —, perhaps owing to the fact that they are rarely found in
situ and often fill the settlement pits as a mass of unattractive
fragments. Due to the work of the four authors, who joined
forces to draw up this compact handbook, this picture is slowly
beginning to change.

The idea for this glossary was in a way born out of necessity.
For her dissertation on earthen architectural remains from
Spain, Marfa Pastor Quiles conducted a three-month research
stay at our institution with Franziska Knoll, who has been
working on architectural clay fragments from Saxony-Anhalt
for almost a decade. It quickly turned out that the German
terms for various building remains have no Spanish equivalent
and that it is mostly difficult to borrow the English terms. Thus,
together with Claire-Anne de Chazelles and Louise Cooke, they
established this collection of earth building examples from
around the globe. Those two other archaeologists have long
been concerned with this matter. The former applied herself to
study earth buildings in France and Morocco for decades and
took part in initiating the »terre crue« conferences. The latter is
member of the ICOMOS International Scientific Committee on

Earthen Architectural Heritage and predominately researches
in Central Asia and Great Britain.

This publication in four languages deliberately uses a large
number of images. By means of archaeological, historical, and
contemporary case studies, the quartet succeeds in descrip-
tively and concisely explaining more than 50 terms applied to
earthen architecture. The print edition may serve as compan-
ion for fieldwork, while the digital version serves as reference
book. In order to be able to support as many people interested
in earth building as possible in the classification of their mate-
rial, the digital version will be the first open access publication
by the State Office for Heritage Management and Archaeology
Saxony-Anhalt. Hereby, the hope is to create the basis for an
international and comparable database, because a truly consist-
ent interpretation of a built structure is only successful if all
aspects of settlement research are considered. In addition to the
building’s ground plan and inventory, this includes furnish-
ings (builtin fitments) and constructional aspects.

Finally, it remains to thank the four authors for their initia-
tive and this booklet. I would also like to give thanks to the
many colleagues who have enriched this project with the provi-
sion of private photo material. The final acknowledgments go
to the editorial and graphic teams of the State Office for their
excellent work on this unconventional publication!

Harald Meller
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On cob balls,

adobe, and daubed straw plaits

A glossary on traditional earth building techniques for walls in four languages

Franziska Knoll, Maria Pastor Quiles, Claire-Anne de Chazelles, and Louise Cooke

Archaeological research on earth building in the European
context is, unfortunately, still in its early stages. The 2011
»Terra Europae Earthen Architecture in the European Union«
project focused (with some exception) on the medieval,
post-medieval, and modern uses of earth as a building mate-
rial (Correia et al. 2011). Nevertheless, in recent years there
has been increasing interest in the archaeological study and
identification of earth constructions. An important range of
publications on archaeological sites and their materiality
highlight the presence of earth building remains, as the case
studies presented in this article show. Some connect the
archaeological evidence with contemporary vernacular build-
ing techniques, which are frequently similar to those imple-
mented in the past and practised for centuries. It is from the
realm of vernacular building that most of the terms applied
to earthen architecture within archaeological contexts are
selected. However, the names attributed to the different con-
struction techniques and materials vary enormously accord-
ing to region, building traditions, and language. As an
example of this, humid cob balls in German are variously
called »Lehmbatzen« (»mud blocks«) (1.1.2b), »Walzen« (cylin-
ders), »Kuchen« (cakes), »Brote« (breads), or »Fladen« (»round
flat cakes«), although they are produced and arranged in the
same way.

The purpose of the glossary is therefore to raise aware-
ness of the potential uses of earth as a building material in
order for its archaeological identification and interpreta-
tion to be enhanced. The authors acknowledge the enor-
mous variability of earth building techniques and that
our current classification, terminology, and vocabulary
is shaped by 215! century losses of traditional, vernacular
heritage and is to some extent limited (e.g. the categories
established through the ECVET Earth Building Units of
Learning). The lost literacy of landscape has been explored
by other scholars (Macfarlane 2015) and it is within this
context the glossary has been conceived.

1. »Norms of use«

In order to help use the correct terminology for earth con-
struction in archaeological contexts and facilitate research
in this matter in other languages, we present a series of related
and organised concepts, together with graphic examples of
them.

This glossary approaches the topic of the study of earthen
architecture from an archaeological standpoint structuring
the different techniques and illustrating them. In so doing,
with the data available, we present (where possible) an image
of a recent example of a technique or building element, its
aspect in an archaeological context, and a representation of

GLOSSARY EARTH BUILDING + 2019

its practical implementation. In this way, we try to contribute
to the use of a more precise terminology for the archaeo-
logical remains of earthen architecture.

Certain construction techniques have been developed
through time in some regions and cannot be found in others,
given the relationship between earth building and the
availability of raw materials, as well as the ways in which
earth as a building material is adapted for use. These sorts of
specific cases are indicated in a separate line. The same is
applied to certain elements built with mud, not only for the
construction of walls, but also for upper storeys, roofs, or
floors.

When certain tools or instruments are used associated
with a certain technique, namely the wooden frame of
rammed earth, these are indicated as well.

After the terminology of earthen building techniques for
erecting walls (I), we present a series of other related terms
regarding the construction work (II).

2. A brief comment on the classification of the building
techniques

From the realm of architecture, building techniques are dif-
ferentiated by the distribution of the loads in a structure,
considering load-bearing, massive earth wall buildings (1),
and those techniques where the earth plays a non-bearing
role (2). In the first classification, walls are built completely
with earth, or together with other materials, but they sup-
port the weight of the roof. In the second case, earth is used
as a filling in a load-bearing structure, generally made of
wood or other fibrous materials.

2.1 Massive, load-bearing earth walls

Structures with massive earth walls can be built with humid,
malleable earth or with techniques that employ already dried
individual earth elements (cf. e.g. Aurenche et al. 2011, 14-17
or Perello 2015, Fig. 10).

In a humid state, earth as a construction material (simply
a mixture of soil and water), with other substances that can
be added, can be applied in layers (1.1) or compacted in a
formwork (1.2). For example in cob building, different ways
of arranging the humid earth can be distinguished: in indi-
vidual units used for the layers, by shaping or directly mod-
elling a narrow layer (1.1.1), with still humid earth units
arranged one against the other (as »mud blocks« or »cob balls,
see 1.1.2), or the so-called piled or pitched-fork cob (»Wellerg,
»chinehe, »zabure; see 1.1.4 [terminology after Piesbergen 2007,
26—29)).



6

FRANZISKA KNOLL, MARIA PASTOR QUILES, CLAIRE-ANNE DE CHAZELLES, AND LOUISE COOKE

In some parts of Africa, traditionally these earth layers are
»teethed« or overlapping each other (1.1.4b). Whereas in the
south-west of France, earth is sometimes layered into a
wooden formwork (as it occurs in the widespread pisé tech-
nique but in this case with the manual compaction of the
layers of earth; 1.1.4d). Nevertheless, both architectural tradi-
tions could be understood as piled cob layers.

Within these broader categories there are multiple local
variations, e.g. a variant known predominantly in the Ger-
man area are the so-called »Lehmzépfe« (1.1.3). This tech-
nique uses bundles of long straw, which are daubed, twisted,
and used to build.

Regarding rammed earth, the earthen material is used
with a low degree of humidity and the variations are small
concerning the execution (1.2). In this case, variability is
observed in the earthen material chosen to be compacted and
in the use of different substances or solid elements between
layers, such as fired bricks, stones, or mortar, which are gener-
ally considered to increase the durability of the walls. A par-
ticular technique generates a mixed result, a technique that is
somewhere between cob and rammed earth. For instance, in
some regions of France, humid mud lumps of different forms
are placed inside a wooden frame, although without the final
compaction of rammed earth (1.1.4d). The use of wooden
frames or planks as moulds in other earth building tech-
niques (but without the compaction associated with rammed
earth) should therefore be considered in the interpretation of
archaeological findings.

A distinctive earth construction technique is the one that
uses earth blocks cut and removed directly from the soil. In
this technique no preparation of a mud mixture is involved,
but only earth blocks, which can also be extracted from the
surface and used with their vegetation (as turf/turves), or be
blocks obtained in peat soils, used either before or after a
drying process (1.4).

In the same way, earth block walls are considered load-
bearing. The concept of unfired earth or mud bricks encom-
passes diverse types of unfired earth blocks generally con-
structed with regularly coursing and bonded together with
mud mortar. Again there are substantial differences in the
execution of this technique with extensive variation. Moul-
ded bricks are widely spread (1.3.2). Hand-shaped mud bricks
can have different morphologies (e.g. prismatic, conic, or elon-
gated, see 1.3.1) and are considered older than those made in
wooden moulds.

In addition, a special form of producing mud bricks is cut-
ting them from a mass of humid earth. The humid earth mix-
ture is spread with an even thickness and the blocks are cut
from it in regular grids (1.3.3).

2.2 Mixed building techniques: non-bearing use of mud as
construction material

The so-called mixed building techniques imply a construc-
tive use of both earth and wood. The load-bearing function
is performed by the wooden structure. Depending on the
morphology of the wooden parts of a built structure, it can
be distinguished between the half-timbered technique (2.2)
and a post-and-beam construction or a load-bearing timber
frame (2.1). The difference is mainly in the wall surface that
is to be filled or closed. In half-timbered buildings, this surface
is generally panels or frames of small dimensions, between
horizontal or oblique wooden elements. In the post-and-beam
construction, this surface is not subdivided in smaller panels,
but the whole wall surface is to be filled, the space between
the vertical posts and the upper beams.

In both types of construction with a wooden structure,
similar materials are used as an infill, e.g. daubed sticks of
small diameter. Earth construction with mud as a non-bear-
ing element often consists of vertical wooden posts or stakes
in combination with different plant or wooden materials
and cob and plastered with daub.

The better known and mostly used building technique to
fill wall spaces in a wooden frame construction is wattle and
daub (2.1.1). An infill of the different frames of a half-timbered
structure only with vertical or horizontal rods is also com-
mon (2.2.2), as well as the use of many smaller wooden ele-
ments for the whole filling of the space between posts and
upper beams (2.1.2; 2.1.3). Again there is substantial varia-
tion.

In traditional half-timbered buildings, spread mainly over
Germany and Alsace/France, the particular technique of
»earth winding« can be applied (2.2.3). Here, as an infill for the
frames, vertical timber stakes with long daubed straw wound
around them are used.

Other earth building techniques more usually applied in
load-bearing earth walls can also be used to fill the spaces in
awooden structure, such as mud bricks (1.3), or cob bricks or
balls (2.2.4).

Other mixed building techniques are also variable, in rela-
tion to the availability of raw materials to be used for archi-
tectural purposes and the possibility of using them. For wat-
tling vertical wooden sticks, reed bundles (2.1.5), or other
vegetal materials, i.e. daubed plaits, can also be employed.
Where wood is abundant, the space can be filled with laths,
rods, or planks (2.1.6). Also in these cases, mud plaster is fre-
quently used for the final coat.
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Sobre bolas de barro, adobes y haces de vegetales y barro retorcidos

Un glosario en cuatro idiomas de técnicas constructivas con tierra tradicionales

Franziska Knoll, Maria Pastor Quiles, Claire-Anne de Chazelles, y Louise Cooke

La investigacién arqueoldgica sobre la construccién con tie-
rra en el ambito europeo se encuentra todavia, por desgracia,
en sus inicios. El proyecto »Terra Europaec, llevado a cabo en
2011, sobre la arquitectura de tierra en la Unién Europea se
centrd, salvo excepciones, en los usos de la tierra como mate-
rial de construccién en época medieval, post-medieval y
moderna (Correia et al. 2011). No obstante, el interés por la
llamada arquitectura del barro ha crecido en los Gltimos anos
en el campo de la arqueologia. Un buen ntimero de publica-
ciones sobre excavaciones arqueoldgicas y presentaciones de
los materiales de las mismas recogen la presencia de restos de
construccién con tierra, como muestran los casos de estudio
recogidos en este trabajo. A menudo estas evidencias son com-
parables con formas de edificar tradicionales, que en buena
parte se han llevado a cabo de forma similar durante siglos.
Del ambito de la arquitectura tradicional procede también,
generalmente, la terminologfa utilizada para describir estos
materiales arqueoldgicos. No obstante, las denominaciones de
las distintas técnicas y materiales varfan en funcién de la
region, las tradiciones constructivas y el idioma utilizados. Un
ejemplo de ello es la denominacién dada en el ambito ger-
manoparlante a la técnica de los »Lehmbatzen« (»bloques
de barro« amasados) (1.1.2b), para los que el barro se dispone
en estado htimedo. Estos reciben nombres diferentes, como
»Walzen« (cilindros), »Kuchen« (»pasteles«), »Brote« (panes) o
»Fladen« (tortas), aunque se producen y ponen en obra de la
misma manera.

El objetivo de este glosario es contribuir a mostrar los
variados usos posibles de la tierra como material construc-
tivo, para permitir su mejor identificacién e interpretaciéon
desde la arqueologfa. Las autoras somos conscientes de la
enorme variabilidad presente en las técnicas de construc-
cién con tierra, asi como del hecho de que las clasificaciones
actuales y la terminologfa se basan en buena medida en el
patrimonio vernaculo conservado hasta el presente siglo y
se encuentran asi, en cierto modo, limitadas (como mues-
tran, por ejemplo, las categorias establecidas por las unida-
des ECVET de construccién con tierra, para la formacion y
certificaciéon profesional europea).

1. »Normas de uso«del glosario

Con el objetivo de poder dar una denominacién adecuada y
de manera sencilla a los hallazgos arqueoldgicos de construc-
cién con tierra y, asi, facilitar la investigacién en este campo
en otros idiomas, hemos reunido y organizado una serie de
conceptos, junto con ejemplos graficos de ellos.

Este glosario enfoca asi el tema de la construccién con
tierra en arqueologia estructurando las distintas técnicas e ilus-
trandolas. Para ello, en la medida en que ha sido posible con
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los datos a nuestra disposicién, presentamos conjuntamente
imagenes de un ejemplo reciente de una construccién con
una determinada técnica, el correspondiente aspecto que
puede presentar en contexto arqueoldgico y una representa-
cién de su ejecucion. De este modo, esperamos contribuir a
una adecuada denominacién de los restos arqueolégicos de
construccion con tierra, no s6lo mediante la presentacién de
la terminologia acunada, sino también de imagenes que la
ejemplifiquen e ilustren.

Dada la relacién de la construccion con tierra con la dispo-
nibilidad de materias primas que pueden utilizarse como
materiales de construccién a nivel regional, se han ido desa-
rrollando a lo largo del tiempo algunas técnicas determina-
das en ciertas regiones, que no se encuentran en otras. Estos
»casos particulares«, asf como algunas denominaciones espe-
cificas, se indican en una linea en cursiva. Esto mismo se
aplica a diferentes elementos construidos con barro, que no
solo pueden pertenecer a alzados, sino también a forjados de
segundos pisos, cubiertas o pavimentos.

En los casos en que se utilizan determinadas herramien-
tas o instrumentos de trabajo caracteristicos de una determi-
nada técnica, como el cajén de madera utilizado en la técnica
del tapial, éstos aparecen marcados también.

Tras las denominaciones de las técnicas constructivas con
tierra para alzados (I), en la tabla se recogen una serie de tér-
minos también asociados a la construccién con tierra (II).

2. Un breve comentario sobre la clasificacion de las téc-
nicas constructivas

Desde la arquitectura, las construcciones con tierra se dife-
rencian, en primer lugar, segtn la distribucion de las cargas
en la edificacién, entre las construcciones de muros de tierra
maciza, portantes (1) y en las que el barro no realiza la fun-
ci6én portante (2). En el primer caso, los muros se construyen
en su totalidad con tierra o también con otros materiales aso-
ciados, y sobre ellos recae el peso de la cubierta. En el segundo
caso, el barro no soporta las cargas de la edificacion, sino que
se utiliza como relleno o cerramiento de una estructura por-
tante, generalmente hecha de madera.

2.1. Muros de tierra maciza y portantes

Las construcciones de muros de tierra maciza, con funcién
portante, pueden edificarse con barro en estado hiimedo, al
que todavia se le puede dar forma, o con técnicas que emplean
piezas de barro ya secas (cf. eg. Aurenche et al. 2011, 14-17 0
Perello 2015, Fig. 10).
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El barro utilizado como material de construccion, una mezcla
de tierra, agua y diferentes sustancias que pueden anadirse a
la mezcla, puede disponerse en estado hiimedo aplicado en
capas (1.1) o apisonado en un cajén (1.2). En la construcciéon
con barro amasado, aplicado en sucesivas capas, pueden
distinguirse otras diferenciaciones, en funcién de cémo se
dispone el material para edificar: en capas individualizadas
(formando paredes estrechas, modelado de forma directa;
1.1.1), con piezas de barro en estado hiimedo dispuestas unas
junto a otras (bloques o bolas de barro amasado; 1.1.2) o con
barro apilado o lanzado con un instrumento (»Weller, »chi-
nehe, »zabur¢; 1.1.4 [ver Piesbergen 2007, 26—29 para termi-
nologial).

En algunas partes de Africa, las capas de barro amasado
se disponen tradicionalmente apiladas unas sobre otras de
una forma singular (1.1.4b). Por otro lado, en el suroeste de
Francia, en algunos casos el barro amasado se pone en obra
en el interior de un cajén de madera, como el utilizado en la
conocida técnica del tapial (1.1.4d). No obstante, ambas tra-
diciones constructivas pueden seguir considerandose técni-
cas de barro amasado y apilado.

Una variante conocida en el ambito germano son los llama-
dos »Lehmzopfe« (1.1.3). Esta técnica utiliza haces de materia
vegetal de considerable longitud, a los que se anade barroy que
son entonces retorcidos y utilizados para construir.

Respecto a la técnica del tapial, la tierra se aplica con un
bajo grado de humedad para poder ser compactada. Las varia-
ciones son escasas en lo referente a la ejecucién (Punto 1.2).
En este caso, la variabilidad se da en el material utilizado y
apisonado o en el empleo de distintas sustancias o elementos
sélidos entre las tongadas del encofrado, como ladrillos, pie-
dras o mortero de cal, lo que aumenta la resistencia de los muros.
Una aplicacién particular del material crea formas mixtas,
que pueden considerarse a medio camino entre las técnicas
del barro amasado y del tapial. Por ejemplo, en algunas regio-
nes de Francia se disponen bloques de barro amasado en
estado hiimedo, que pueden adoptar distintas formas, en un
cajon de madera, aunque sin aplicarseles el apisonado final
del tapial (1.1.4d). El posible empleo de cajones o tablas de
madera en otras técnicas de construccién con barro ama-
sado es, por lo tanto, algo que deberia tenerse en cuenta a la
hora de identificar las evidencias de técnicas constructivas
con tierra en contextos arqueolégicos.

Una técnica de construccién con tierra singular es la edifi-
cacién mediante bloques cortados y extraidos directamente
del suelo. En esta forma de construir no interviene ninguna
mezcla antrépica de mortero de barro, sino bloques de tierra
que también pueden provenir de la superficie del terreno y
contener vegetacion, o bloques extraidos de suelos de turba,
empleados con o sin un secado previo (1.4).

Del mismo modo, también se consideran de muros por-
tantes las edificaciones de adobe. Este concepto engloba for-
matos muy diversos de bloques de barro secados previamente
a su uso, no cocidos y puestos en obra generalmente unidos con
mortero. En la técnica del adobe pueden establecerse diferen-
cias en el modo en el que se disponen estos bloques. Los adobes
hechos con molde son ampliamente utilizados (1.3.2). Los ado-
bes hechos a mano se consideran mas antiguos que los fabrica-
dos con molde y pueden elaborarse con formas distintas (para-
lelepipédicas, cénicas, alargadas; 1.3.1).

Una forma, en cierto modo, especial de producir adobes, es
el caso de los adobes »cortados«. En esta técnica, la mezcla de
barro hiimeda se extiende sobre una superficie con un grosor
homogéneo y los bloques se fabrican recortando el barro en
cuadricula, generando formas regulares (1.3.3).

2.2. Técnicas mixtas: uso no portante de la tierra

Las llamadas técnicas mixtas suponen el empleo constructivo
tanto de la tierra como de la madera. La funcién portante la
realiza la estructura de madera. Consideramos que, segin la
forma de esta estructura, puede distinguirse entre la técnica
del entramado (2.2) y la edificacién mediante un esqueleto o
armadura de madera (2.1). La diferencia se encuentra, sobre
todo, en las dimensiones de la superficie del alzado que ha de
cerrarse o rellenarse. En la técnica del entramado, la superficie
a rellenar son generalmente marcos o bastidores de pequenas
dimensiones, delimitados por maderos horizontales u oblicuos.
En el otro tipo de edificaciones con esqueleto de madera no se
subdivide la superficie a rellenar en bastidores menores, sino
que se rellena el espacio completo de la pared, enmarcada
entre los postes verticales y las vigas horizontales.

En ambos tipos de construccién con estructura de madera
se utilizan materiales similares a modo de relleno, como ele-
mentos ligneos de pequeno didmetro, manteados con mor-
tero de barro. Generalmente, la construccién con tierra como
elemento no portante consiste en el manteado de elementos
de madera, unidos por diferentes combinaciones posibles de
vegetales y barro y revestidos también con barro.

La técnica mds conocida y utilizada para el cerramiento
de superficies en edificaciones de estructura de madera es
el bahareque o encestado (2.1.1), que emplea elementos de
madera o distintos vegetales entrelazados y manteados con
barro. También es frecuente el relleno de los bastidores de
madera Gnicamente mediante algunos maderos verticales u
horizontales (2.2.2), o cubriendo el espacio total restante entre
postes y vigas mediante numerosos elementos de madera de
menores dimensiones (2.1.2; 2.1.3).

En edificaciones tradicionales realizadas mediante la téc-
nica del entramado se conoce el caso especial de los »rollos« o
»rosquillas« de barro (2.2.3). En esta técnica se emplean, para
el relleno de los bastidores, maderos dispuestos en vertical,
en torno a los que previamente se ha enrollado paja, de consi-
derable longitud, mezclada con barro.

Para los cerramientos pueden utilizarse asimismo otros
materiales constructivos de barro que se emplean en muros
portantes, como adobes (1.3) o bloques o bolas de amasado
de barro, aplicados en estado himedo (ver 2.2.4).

También en estas técnicas mixtas se dan numerosas
variantes, en funcién de la disponibilidad de materias primas
y de la posibilidad de utilizarlas como materiales de construc-
cién. En los maderos verticales pueden entrelazarse haces
de carrizo (2.1.5), o la superficie del alzado puede cerrarse
con un panel de vegetales entrecruzados o trenzados y man-
tearse con barro. En casos de abundante disponibilidad de
madera, el espacio entre postes puede cerrarse mediante el
uso de listones o tablas de madera, o ramas (2.1.6). También
en estos casos suele emplearse el barro para el revestimiento

final.
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Sur les boules de bauge, 'adobe et les meches de torchis torsadées

Un glossaire en quatre langues sur les techniques traditionnelles de construction des murs en terre

Franziska Knoll, Maria Pastor Quiles, Claire-Anne de Chazelles, et Louise Cooke

La recherche archéologique sur la construction en terre est
encore, malheureusement, a ses débuts en Europe. Le pro-
jet « Terra Europae » de 2011 sur l'architecture de terre dans
1'Union européenne s'est concentré (a quelques exceptions
pres) sur les utilisations médiévales, postmédiévales et moder-
nes de la terre comme matériau de construction (Correia et
al. 2011). Néanmoins, un intérét grandissant pour ce type de
construction s’est manifesté au cours des dernieres années
et un grand nombre de publications concernant des sites
archéologiques montre la présence de vestiges d’édifices
batis en terre. Certains d’entre eux permettent de relier les
évidences archéologiques a des techniques traditionnelles,
souvent comparables en effet a celles utilisées dans le passé
et pratiquées depuis des siecles. Beaucoup de termes appli-
qués aux restes archéologiques issus de batiments en terre
sont empruntés au domaine de I'ethnologie et de 'architec-
ture traditionnelle. Cependant, les noms des différentes tech-
niques constructives et des différents matériaux varient selon
les régions, les traditions locales et les langues. Un exemple
en est donné par la dénomination en allemand des boules
de bauge humides, les « Lehmbatzen » («galettes ») (1.1.2b),
qui sont nommeées aussi bien « Walzen » (cylindres), « Kuchen »
(gateaux), « Brote » (pains) que « Fladen » (sorte de crépes), bien
qu'elles soient fabriquées et disposées de la méme maniere.

Le but du glossaire est donc de sensibiliser aux utilisati-
ons potentielles de la terre comme matériau de construction
afin d'améliorer son identification et son interprétation arché-
ologiques. Les auteures reconnaissent 1'énorme variabilité des
techniques de construction en terre et le fait que la classifica-
tion actuelle, la terminologie et le vocabulaire sont tributai-
res du patrimoine vernaculaire traditionnel conservé au
218M€ gjsdcle et par conséquent, dans une certaine mesure,
limités (comme le montrent, par exemple, les catégories éta-
blies par les ECVET, unités d'apprentissage de la construc-
tion en terre).

1. « Normes d’utilisation » du glossaire

En vue d’aider a trouver facilement le terme approprié, lors
de la découverte de vestiges archéologiques de constructions
en terre, et pour faciliter la recherche sur le sujet dans d’autres
langues, nous présentons une série de concepts organisés et
complétés par des exemples graphiques. Ce glossaire aborde
I’étude des architectures de terre a partir de 'archéologie,
en structurant les différentes techniques et en les illustrant.
Pour cela, a partir des données disponibles, nous présentons
I'image d'un exemple actuel d’'une technique ou d’'un élé-
ment de construction, ses aspects dans un contexte archéolo-
gique et une représentation de sa mise en ceuvre. De cette
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maniere, nous essayons de contribuer a une maitrise plus
précise des vestiges d’architecture en terre.

Certaines techniques ont été développées dans des régions
au cours du temps et ne se trouvent pas dans d’autres, étant
donnée la relation qui unit la construction en terre et la dis-
ponibilité des matériaux naturels. Ces cas spécifiques sont
indiqués en caracteres italiques sur une ligne séparée et, de
la méme facon, pour certains éléments en terre ne provenant
pas seulement des murs mais d’étages supérieurs, de toits
plats ou de pavements.

Quand certains outils sont associés a une technique en
particulier, comme les coffrages en bois pour la terre damée,
ils sont également indiqués.

Apres la terminologie des techniques servant a construire
les murs en terre (I), nous présentons une série d’autres ter-
mes relatifs au travail de construction (II).

2. Bref commentaire sur la classification des techniques
de construction

Suivant les principes de I'architecture, les techniques construc-
tives sont distinguées d’apres la répartition des charges sur
la structure, en considérant d’'une part les murs porteurs
entierement en terre (1) et, d’autre part, ceux ou la terre n’as-
sume pas de réle porteur (2). Dans le premier cas, les murs
sont édifiés uniquement avec de la terre ou en l'associant
avec d’autres matériaux, et ils supportent le poids de la toi-
ture. Dans le second cas, la terre est employée comme gar-
nissage d’'une structure porteuse, généralement faite en bois.

2.1 Murs de terre porteurs

Les murs porteurs entierement en terre peuvent étre batis
avec un matériau humide, malléable, ou selon des techni-
ques employant des éléments individuels déja séchés (cf. par
ex. Aurenche et al. 2011, 14-17 ou Perello 2015, fig. 10).

A 1’état humide, le matériau de construction — un mélange
de terre, d’eau et autres substances éventuellement ajoutées —
peut étre utilisé par couches successives (1.1) ou compacté
dans un coffrage (1.2). Dans la construction en bauge, on dis-
tingue différentes manieres d’'arranger la terre plastique : en
unités individuelles, formant des lits faconnés ou modelés
directement en couches minces (1.1.1), avec des éléments
encore humides disposés les uns contre les autres («blocs de
bauge » ou «boules », «galettes », «mottes de terre », voir 1.1.2),
ou bien selon le procédé de la bauge empilée et tassée a la
fourche (« Weller », «chineh », «zabur » ; voir 1.14 [terminologie
d’apres Piesbergen 2007, 26—29)).
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Dans certaines régions d’Afrique, traditionnellement, les
couches de bauge sont superposées, chacune chevauchant
ou emboitant la précédente (1.1.4b), tandis que dans le Sud-
Ouest de la France, la bauge est parfois mise en place dans
des coffrages en bois, suivant la technique généralisée par
le pisé (1.1.4d). Néanmoins, les deux traditions architectu-
rales peuvent étre classées comme de la bauge amassée ou
empilée.

Une variante connue principalement dans l'aire germa-
nique est désignée par l'expression « Lehmzopfe» (1.1.3).
Cette technique utilise pour construire des sortes de tortis
ou torches faites de longues pailles, enrobées de terre plas-
tique (torchis) et torsadées.

En ce qui concerne le pisé, la terre est toujours trés peu
humide afin de pouvoir étre damée et I'exécution comporte
peu de variantes (1.2). Dans son cas, la variabilité est observée
a propos des matériaux choisis pour étre compactés et dans
I'emploi de différentes substances ou éléments solides entre
les couches de terre, tels que des briques cuites, des pierres ou
du mortier, destinés a accroitre la durabilité des murs. Une
technique particuliére produit un résultat mixte, intermé-
diaire entre la bauge et le pisé (1.1.4d). Lutilisation de cadres
en bois ou de planches en guise de moules, pour d’autres
techniques que le pisé lui-méme, est donc une possibilité a
prendre en compte dans l'interprétation des découvertes
archéologiques.

Un mode de construction particulier emploie des blocs de
terre découpés, extraits directement du sol. Dans cette tech-
nique, le matériau impliqué n'est pas un mélange anthro-
pique, ce sont des blocs de terre appelés «turf » qui peuvent
étre extraits de la surface du sol avec la végétation (mottes
de gazon) ou taillés dans de la tourbe et employés avant ou
apres séchage (1.4).

De la méme maniere, les murs de brique crue sont égale-
ment des structures porteuses. Le concept de brique crue
englobe divers types de blocs séchés, non cuits, et assemblés
avec un mortier de terre. Des différences existent pour cette
technique dans la maniere de disposer les éléments. Les
briques moulées sont largement répandues (1.3.2), mais les
briques modelées a la main sont considérées comme plus
anciennes et peuvent adopter des formes variées (prisma-
tique, conique, étirée, voir 1.3.1).

Une maniéere spéciale de produire des briques consiste
a les découper dans de la terre a batir humide : celle-ci est
étendue en couche d’épaisseur réguliere, puis découpée selon
un quadrillage régulier (1.3.3).

2.2 Techniques mixtes : utilisation de la terre plastique
comme matériau de construction non porteur

Les techniques de construction dites mixtes impliquent l'uti-
lisation conjointe de terre et de bois, la fonction porteuse
étant assumée par la structure en bois. Nous considérons
que, selon la morphologie de la partie en bois d’une struc-
ture batie, on doit distinguer la technique du pan de bois ou
colombage (2.2) et la construction a poteaux et poutres ou
a cadre de bois porteur (2.1). La différence tient principale-
ment a la dimension des parties de mur devant étre remplies
ou fermées. Dans les batiments a pan de bois (ou a colomba-
ges), la surface du mur est généralement divisée en panneaux
de petites dimensions par des pieces de bois horizontales
ou obliques. Dans la construction a poteaux et poutres, les
panneaux a remplir ne sont pas fractionnés : ils s’'intercalent
entre les poteaux verticaux que joignent une sabliére basse
et une sabliére haute.

Dans les deux types de construction a structure de bois,
des matériaux similaires servent au remplissage, par exemple
des barreaux de petits diametres enrobés de torchis. Quand
la terre n'est pas I’élément porteur de la construction, la solu-
tion consiste souvent a dresser des poteaux verticaux qui
sont combinés avec des planches ou d’autres piéces de bois
et de la bauge et recouverts d'un revétement de torchis.

La technique la mieux connue et la plus couramment
employée pour remplir les vides d’une ossature en bois (hour-
dis) est le torchis sur clayonnage (2.1.1). Le remplissage d'une
structure a pans de bois uniquement avec des baguettes ver-
ticales ou horizontales est également commun (2.2.2), de
méme que l'emploi de petits troncs ou de piquets qui occu-
pent completement l'espace entre les poteaux porteurs et les
sablieres (2.1.2 ; 2.1.3).

Dans l'architecture traditionnelle a colombages, un pro-
cédé particulier de «terre enroulée » peut étre appliqué pour
remplir les cadres (2.2.3). Dans ce cas-13, on se sert de poteaux
verticaux autour desquels on enroule des longues pailles enro-
bées de torchis.

D’autres matériaux servant habituellement a faire des murs
porteurs constituent parfois les hourdis, comme des briques
crues (1.3) ou des pains de bauge (voir 2.2.4).

Des variantes existent également au sein de ces techniques
mixtes, dépendant des matériaux bruts disponibles et suscep-
tibles d’étre utilisés dans un but architectural. En guise de
clayonnages on peut trouver des batons verticaux, des roseaux
(2.1.5) ou d’autres matériaux végétaux, comme par exemple
les torches ou tresses enduites de torchis.

Lorsque le bois est abondant, les espaces sont quelquefois
remplis avec des lattes, des baguettes ou méme des planches
(2.1.6). Dans tous ces cas aussi, un mortier de terre forme
fréquemment le revétement final.
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Von Lehmbroten, -ziegeln und -zpfen

Ein viersprachiges Glossar der traditionellen Lehmbautechnik (Wande)

Franziska Knoll, Maria Pastor Quiles, Claire-Anne de Chazelles und Louise Cooke

Die archéologische Bauforschung an Lehmbauten steht in
Europa noch immer an ihrem Anfang. Der Erforschung von
mittelalterlichen, neuzeitlichen und modernen Lehmbauten
widmete sich beispielsweise das »Terra Europa« Projekt, getra-
gen durch die Europaische Union (Correia et al. 2011). Nichts-
destotrotz ist das Interesse an Architekturfragmenten aus
Lehm und Lehmbauten im archéologischen Kontext in den
vergangenen Jahren erstarkt. Zahlreiche aktuelle Grabungs-
berichte und Materialvorlagen setzen sich mit den erhaltenen
Lehmresten auseinander — wie die Beispiele im vorliegenden
Band eindrucksvoll belegen —, oftmals mit Riickgriff auf Ver-
gleiche aus dem traditionellen Hausbau, der teils tiber Jahrhun-
derte unverdndert praktiziert wurde. Diesem Milieu sind in
der Regel auch die Begriffe zur Beschreibung der archéologi-
schen Befunde entnommen. Je nach Region, Bautradition und
Sprache bzw. Dialekt variieren deshalb die Bezeichnungen.
Dies veranschaulicht beispielsweise die Namensgebung der
im deutschen als »Lehmbatzen« (1.1.2b) bezeichneten Nass-
lehmtechnik. Je nach Gréfe und Form werden diese auch als
»Walzeng, »Kucheng, »Brote« oder »Fladen« betitelt, sind aber
in der gleichen Technik hergestellt und auch verlegt.

Ziel dieses Glossars ist die Sensibilisierung der euro-
pdischen Archéologie fiir den Lehmbau. Denn nur durch
die Kenntnis der verschiedenen Bautechniken kann eine
belastbare Interpretation und Rekonstruktion der im archa-
ologischen Befund oftmals sparlichen Reste der Lehmarchi-
tektur gelingen. Dabei muss klar sein, dass die Varianzbreite
von Lehmbautechniken — bedingt durch die regionale Ver-
fugbarkeit der Baustoffe und die aus ihrer Beschaffenheit
resultierenden Verarbeitungsweisen — enorm ist. Gleichzei-
tig sollte man sich dessen bewusst sein, dass der weltweite
Verlust der lindlichen Erdbau-Tradition seit dem vergange-
nen Jahrhundert unsere gegenwirtige Klassifizierung und
Terminologie stark einschrankt (die ECVET hat hierzu in
»Earth Building Units of Learning« Kategorien aufgestellt,
die in vielen europdischen Sprachen abrufbar sind). R. Mac-
farlane (2015) hat dieses Phdnomen fiir das Vokabular in
Hinblick auf Landschaftsbezeichnungen beschrieben. Die-
ses Glossar sollte damit als aktuelle Bestandsaufnahme aus
vorwiegend archéologischer Perspektive gelten und erhebt,
dessen sind wir uns bewusst, auf ethnografischer oder bau-
denkmalpflegerischer Ebene keinen Anspruch auf Vollstan-
digkeit.

1. »Benutzerhinweis«
Um eine einfache aber korrekte Ansprache der Funde und
die Recherche in weiteren Sprachen zu erleichtern, haben

wir zunachst fiir unsere eigene Forschung Begriffe, Techni-
ken und Beispiele gesammelt.
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Das vorliegende Glossar ist der Versuch, die verschiedenen
Techniken strukturiert und reich bebildert zu bindeln. Dabei
werden, soweit vorhanden, jeweils ein rezenter Bau, die tech-
nische Ausfithrung und der entsprechende archéologische
Befund nebeneinandergestellt. So kann die Ansprache des
Befundes im Idealfall nicht nur tiber die Terminologie, son-
dern objektiv tiber die Bildbeispiele erfolgen.

Da die Ausfithrung der Lehmbauten stark regional an das
vorhandene Baumaterial gebunden ist, wurden im Laufe der
Zeit in verschiedenen Gebieten spezielle Techniken etabliert,
die andernorts keine Entsprechung finden. Solche »Sonder-
falle« sind, wie auch spezielle Bezeichnungen, in einer eige-
nen Zeile vermerkt. Gleiches gilt fiir verschiedene Bauelemente
aus Lehm, die nicht nur fiir Wénde, sondern beispielsweise
auch fur Geschossdecken, Flachdicher oder Boden benutzt
werden.

Sollten spezielle Werkzeuge fiir eine Technik charakteris-
tisch sein, z.B. die Schalung fiir den Stampflehmbau, wurden
diese separat aufgefiihrt.

Der Darstellung der Lehmbautechniken fiir Wande (I) folgt
eine kleine Sammlung an termini, die im Zusammenhang
mit der Bauausfiithrung stehen (II).

2. Ein kurzer Kommentar zur Gliederung der Techniken

Architekten scheiden Lehmbauten zunichst rein nach Las-
tenverteilung in der Ausfithrung in Massiv- (1) oder Leicht-
lehm (2). Die erste Bautechnik sieht die Errichtung der Wénde
in Gidnze aus Baulehm oder verwandten Stoffen vor, auf
ihnen ruht die Dachlast. Wird Lehm als Leichtlehm verwen-
det, spielt er nicht die tragende Rolle, sondern dient einem
Holzgertist als Fiilllmaterial.

2.1. Massivlehm - tragende Wande

Massive Lehmbauten kénnen in Nasslehmtechnik, also noch
in feuchtem, verformbarem Zustand, oder trocken in Mauer-
technik ausgefiihrt werden (vgl. hierzu auch Aurenche et
al. 2011, 14-17 bzw. Perello 2015, Abb. 10).

Im nassen Zustand wird Baulehm, ein Gemisch aus anste-
hendem Lehm und verschiedensten Zusatzstoffen, entwe-
der in Lagen angehduft (= Lagenlehm, 1.1) oder in eine Scha-
lung eingestampft (= Stampflehm/Pisé, 1.2). Der Lagenlehm
kann einfach weiter untergliedert werden, je nach Schich-
tung der Nasslehmelemente zu einer Wand: Tépferlehm,
dabei wird die diinne Wand dhnlich einem Gefif} aus Ton
aufgebaut (1.1.1), gepackte Lagen (Batzen, Kugeln, Brote
etc., 1.1.2) oder gehaufte Lagen (»Weller«, »Chineh«, »Zabure;
1.1.4 [Terminologie nach Piesbergen 2007, 26-29]).
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In der afrikanischen Bautradition sind verzahnte oder iiber-
lappende Lagen charakteristisch (1.1.4b). Wohingegen in eini-
gen Gegenden im Stidwesten Frankreichs der Lagenlehm in
eine Schalung geschichtet wird, die wohl aus der weitverbrei-
teten Pisé-Technik tibernommen wurde (1.1.4d). Beide Bau-
formen kénnen den gehéduften Lagen zugerechnet werden.

Eine (bislang) vornehmlich deutsche Variante bilden die
sog. »Lehmzopfe« (1.1.3). Hier wird langes Stroh mit feuch-
tem Lehm vermengt und gedreht, um dann damit Mauern
anzuhdufen.

Fir die Stampflehmtechnik wird durchweg erdfeuch-
tes Substrat verwendet, in der Ausfiihrung gibt es weniger
Varianten (1.2). Hier liegt die Variabilitat im verwendeten
gestampften Material oder den Zwischenlagen zur Steige-
rung der Festigkeit, die aus Ziegeln, Steinchen oder verschie-
denen Morteln bestehen kénnen. Eine Sonderstellung zwi-
schen Lagen- und Stampflehmtechnik nehmen Mischformen
ein. Fiir einige Regionen in Frankreich beispielsweise ist das
Einbringen von nassen Baulehmstiicken (verschiedenster
Form) in eine hélzerne Schalung, jedoch ohne das finale Fest-
stampfen, typisch (1.1.4d). Eine Verwendung von begrenzen-
den Holzpaneelen ist auch fiir andere Nasslehmtechniken
denkbar und sollte daher im archaologischen Kontext ebenso
bedacht werden.

Eine Variante des Nasslehmbaus ist die Errichtung von
Winden aus Blocken, die direkt aus dem anstehenden Boden
gestochen werden. Hier kommt kein aufbereiteter Baulehm
zum Einsatz, stattdessen werden Lehm-/Erdblocke, Gras-
oder Torfsoden im noch feuchten oder bereits trockenen
Zustand geschichtet (1.4).

Ebenfalls zu den massiven, tragenden Lehmwéanden zah-
len Lehmziegel/Adobe-Konstruktionen. Unter diesem Uber-
begriff werden verschiedenste Ziegelformate zusammenge-
fasst, die alle aus Baulehm bestehen, jedoch nicht gebrannt
sind und trocken mit (Lehm-)Mortel vermauert werden.
Getrennt werden koénnen die ungebrannten Lehmsteine
zundchst nach ihrer Herstellungsweise. Die weltweit grofite
Verbreitung haben sicherlich die Formziegel (in eine Form
gestrichen) erfahren (1.3.2). Alter sind handgeformte Ziegel,
die in verschiedensten Formen (Quader, Kegel, Zigarren, etc.)
gestaltet sein kénnen (1.3.1).

Wieder eine Sonderform bilden »geschnittene« Lehmziegel.
Hier wird die feuchte Baulehmmasse in gleichmafiger Dicke
ausgebreitet und — dhnlich dem Teig von Gebéackstiicken —
regelmafig im Gitter durchschnitten bzw. -sagt (1.3.3).

2.2. Leichtlehm — Mischbauweise

Gemeint ist eine Mischung aus Holz- und Lehmkonstruk-
tion. Tragend ist immer das holzerne Geriist. Die Form des
Gertists kann in Fachwerk (2.2) und Rahmenbau (2.1) unter-
schieden werden. Der Unterschied ergibt sich in erster Linie
aus dem Volumen der zu fiillenden Wandflache: Beim Fach-
werkbau ist das die »Gefachfiillung«. Ein Gefache ist in der
Regel ein kleines, oft quadratisches Feld der Wandoberfla-
che, das von horizontalen, vertikalen und/oder diagonalen
Holzbalken gefasst wird. Der Rahmenbau verzichtet auf eine
Unterteilung in kleine Gefache, hier wird die Wandflache
zwischen zwei Eckpfosten und dem Dach- oder Geschossbal-
ken in Ganze gefullt.

Fir beide Holzskelette werden dhnliche Fullungen aus
diinnen Holzelementen und Strohlehm verwendet. Verallge-
meinert handelt es sich bei allen Leichtlehmvarianten um
diinnere vertikale Holzer (Staken), die mit verschiedensten
Holz-Strohlehm-Kombinationen verbunden und verputzt
werden.

Am populirsten ist sicherlich das SchlieSen der Wandfli-
che mittels Flechtwerk (2.1.1), das final mit Strohlehm verstri-
chen wird. Auch die Fullung des Holzrahmens nur mit hori-
zontalen oder vertikalen Staken (2.2.2) oder im Rahmenbau
mit gitterférmig dariiber angebrachten Latten (2.1.2; 2.1.3)
ist haufig anzutreffen.

Speziell im historischen Fachwerkbau kommen sog. Lehm-
wickel oder Wickelstaken als Wandfiillung (2.2.3) zum Ein-
satz. Hierfiir werden die vertikalen Staken mit langem, in
Lehm getrdanktem Stroh umwickelt und schliefilich in die
Gefache eingesetzt.

Auflerdem werden auch Lehmbauteile fiir massive Lehm-
winde, beispielsweise Lehmsteine/-ziegel (1.3) oder nasse
Lehmbatzen (1.1.2), zur Ausmauerung der Gefache verwen-
det (s. 2.2.4).

Auch in der Mischbauweise ist, bedingt durch die vor
Ort verfiigbaren und geeigneten Baustoffe, mit unzdhligen
Varianten zu rechnen. Anstelle der hélzernen Staken wird
z.B. auf Schilfbiindel zurtickgegriffen, die schlief}lich mit
Strohlehm dick verstrichen werden (2.1.5). Bei ausreichen-
den Holzressourcen konnte der Holzrahmen auch mit hol-
zernen Brettern oder eng stehenden diinnen Asten geschlos-
sen werden (2.1.6). Auch hier dient der Strohlehm final als
Verputz und Isolierung.
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1 monolithic/massive earth tierra maciza terre massive Massivlehm
(load-bearing walls, massive | (muros portantes) (murs porteurs) (tragende Wénde)
walls)

Umbrella term, including every type of monolithic, load-bearing cob, or earth wall, erected in different techniques by piling or
stacking wet earth units to form successive layers. Adobe/mud brick masonry, which is erected with sun-dried clay units, is
among the massive earth construction. The difference is that dried adobe/mud bricks need no drying phase during the building
process, but mud mortar is used to fix them.

RECENT BUILDING

ony-Anhalt (Germany). Most of the cob is
eroded and has been repaired with modern
construction material. The top is overgrown
with plants (photo: F. Knoll 2014).

ARCHAEOLOGICAL FIND TECHNIQUE - EXECUTION

S -
Deserted medieval village at Hohenrode,
Saxony-Anhalt (Germany; 12th-14th cen-
tury AD). Cross section through an eroded
massive earthen wall above a stone base
(Grimm 1939, Fig. 2.2).

Building a wall with the rammed earth technique by
using a mobile wooden frame in Touroug, Draa-Tafilalt
(Morocco; Striedter 1990, Fig. 8).

1.1 cob

amasado bauge Lagenlehm
(ohne Schalung)

Umbrella term that includes all types of stacked earth constructions. The cob or earthen units are commonly laid or packed by hand

without formwork.

1.1.1 shaped earth

amasado, tierra modelada, | terre faconnée ou Topferlehm, Wulsttechnik
modelado directo, manu- | modelée, faconnage
factura directa, pared de | direct

mano (Ecuador; Vifuales et
al. 2003, 77)

The »shaped-earth-technique« can still be observed today in some African regions. Due to their apparent thinness, walls con-
structed by hand may not bear heavy loads. This technique is therefore often used to construct small, low-raised ancillary struc-
tures of various floor plans. For an overview on the technique, see e.g. Doat et al. 1979, 95-97. For more information, see
Williams-Ellis/Eastwick-Field 1950 (1947); Historic England 2015; SPAB n.d.

Rectangular storage building of the Dogon
people in Mali (Lauber 2011, 40). Locally
termed »bancox, the thin walls reach a
maximum diameter of 10cm (see pictures
in the right column).

Storage basin found at the Neo-
lithic Tell Halula, middle Euphrates
Valley (Syria; Molist 1996, 36 Left: Construction of a shaped earth wall in Togo, locally termed
Fig. 8). »banco« (Lauber 2011, 41).

Right: Rectangular storage building with very thin walls, Mali
(photo: C.-A. de Chazelles 2008).
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1.1.2 packed or piled earthen

units

amasado, barro apilado,
a partir de unidades

bauge, terre empilée
(a partir d'unités)

gepackter Lagenlehm
aus Einheiten

Depending on their size and shape, the earth or cob units are packed in successive layers. Various terms exist, e.g. small units
are often called »cob balls«, whereas for the large irregular pieces the terms »lump« or »loaf« are common. If they are of oblong/
cylindrical shape, the terms »roller« or »cob brick« are in use as well.

‘ bolas de barro

boules de terre

»Lehmkugeln«

q o
I2 o
The detail of a wall in the ruins of the Kuaua
Pueblo in Bernalillo, New Mexico (USA),
shows that the irregular, hand-shaped lumps
have been corded before drying (Mileto/
Vegas 2018, 181 Fig. 4).

Cob balls
with a high
amount of
long straw
found at the
El Argar
(Early Bronze
Age) settle-
ment of Cara-
moro |, Elche,
Alicante
(Spain; Pas-
tor Quiles et
al. 2018, 87
Fig. 5).

¥ - ve ¥
Experimental construction of a wall by pack-
ing cob balls (Jallot/Wattez 2015, 11).

1.1.2b puddled mud blocks,

(»clay«) lumps, cob bricks

bloques de barro
amasado

galettes de terre
(A. Klein), mottes

Lehmpatzen oder -batzen
(Stddeutschland)

Another archaeological example for piled cob or earth layers was uncovered at the Late Neolithic settlement of La Capouliére,
Mauguio, Hérault (France). A wall »de mottes de terre de forme et de taille diverses« has been excavated and the shape of the
»mottes de terre« was described as »pains« or »boules« (Gutherz et al. 2011, 343 Fig. 25).

5 Top: Derelict barn at Lan-
geneichstadt, Saxony-
. Anhalt (Germany). The
gable was erected by
placing clay lumps, the
walls of the building
were erected in »Weller«
* (tooled cob)-construction
. (photo: F.Knoll 2017).

Bottom: Barn with walls
made of irregular mud
4.« blocks near Rieumes,
Haute-Garonne (France;
Klein 2003, 433 Fig. 27).

Excavation at the EI Argar (Early Bronze
Age) site Caramoro |, Elche, Alicante
(Spain). Remains of a cob lump wall
found in situ (Pastor Quiles et al. 2018,
88 Fig. 7b).

crew, Hills, near Oldcastle, County
Meath (Ireland). Erecting a cob wall by
piling earth lumps. The surface is
smoothed immediately after two layers
have been finished.

Clip: <https://www.youtube.com/
watch?v=SCnb9qF Oal> (26.03.2020).
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1.1.2¢c

puddled mud blocks,
(»clay«) lumps, cob bricks

panes de barro

pains, boudins de terre

Lehmbrote

In the Czech Republic, the so-called »valky« (blocks of cylindrical shape) have been used to construct utility and storage build-
ings (Giintzel 1986, 396-397; Syrové/Syrovy 2018, 235-236).

No archaeological
evidence to our
knowledge at present.

Erecting a wall with so-called »Diinner Lehmbroten« (»earthen
breads« from Diinne, North Rhine-Westphalia [Germany]).
This technique was introduced by a German missionary in
1925 based on the example of African »wet clay techniques«
(Minke 2017, 86 Fig. 8.3-3; Minke 2001, 90 Fig. 8.3-1; for
details see also Schéfer 2014).

Y - ~[E “_,; _.L.“ 23 31 & > g
Top: Barn at Slup, Jihomoravsky kraj (Czech Republic).
The »valky« (cob bricks of cylindrical shape) have been
laid in a herringbone pattern (Schafer 2014, 2; see also
Glintzel 1986, 369-370).

Bottom: Modern sheepfold in Diinne, North Rhine-West-
phalia (Germany), built with »Diinner Lehmbroten«
(»earthen breads« from Diinne, cf. right column; Minke
2017, 86 Fig. 8.3-2; Minke 2001, 91 Fig. 8.3-2).

1.1.2d cut cob or cut earth blocks

bloques de barro
cortados

pains de bauge
découpés

geschnittene Lehmbatzen

If the flattened and cut earth pieces are used wet they form a piled layer. Using them after drying means to build a brick or

adobe wall (see 1.3.3).

The laying technique in the form of a herringbone pattern
(opus spicatum; Klein 2003, 426 Fig. 16-17) is charac-
teristic for the end of 16t/beginning of 17t century AD
in Sariac-Magnoac, Hautes-Pyrénées (France).

No archaeological
evidence to our know-
ledge at present.

Lattes, Hérault (France),
experimental workshop
(photos: C.-A.de Cha-
zelles 2009).

Top: The cob mixture was
flattened and cut into
irregular square pieces.

" Bottom: The cut cob
pieces are packed trans-
versally to erect the wall.
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daubed straw knotted plaits

haces de vegetales y
barro retorcidos

tortis ou torches de

pailles enrobées de terre

plastique

Lehmzopfe, -kauten

Daubed straw knotted plaits consist of long straw, which is mixed with wet mud and plaited into a more or less cylindrical shape
with the help of a tridentate fork. The plaits were used for building walls and as fire insulation of wooden roof structures. This
technique was first described by D. J. G. Kriinitz (1781, 317). A similar technique is known in Mexico for the building of granaries

(Houben/Guillaud 1994, 176) using »tamales« (Van Lengen 1991, 186-187).

Clay fragment found in the deserted medieval
village of Stubbach near Steinau an der StraBe,
Hesse (Germany). The twisted shape of the
straw impressions could indicate the use of
plaits (photo: F. Knoll; editing: |. Staeves, Geln-

5cm

hausen).
Top (detail) and bottom: Exterior wall of a dwell-
ing in Angersdorf, near Halle (Saale), Saxony- sty 3
Anhalt (Germany). The supposed plaits were D.J. G. Krunitz describes how to produce and
piled into a wooden frame or against the exterior use »Lehmkauten« (daubed plaits): They have
wall of the neighbouring building, which is now to be piled obliquely and still wet; finally they
lost (discovered and photographed by M. Klamm, have to be slightly patted (Kriinitz 1781, 323
Landesamt fiir Denkmalpflege und Archéolo- Pl. 22 Fig. 1274; g.v. Knoll/Klamm 2015,
gie Sachsen-Anhalt). 45-47 [© Univ. Trier]).
1.14 stacked cob amasado, terre empilée en place gehaufter Lagenlehm

barro amontonado

Contrary to piled cob layers, here the layers of cob are stacked by hand or by using tools like a pitchfork or a shovel. In addition,
another technique can be observed: a kind of handmade cob (using no tools), that consists of thin layers made of cob units or

continuously shaped earth.

1.1.4a hand-stacked cob

in thin layers

amasado en capas
superpuestas

bauge litée

Lagenlehm aus diinnen
Lagen (ohne Werkzeuge)

Wall of a medieval (14th century AD)
building at Béziers, Hérault (France;
photo: C.-A.de Chazelles 2005). The
cob layers are separated by bands of
heather (Calluna vulgaris, Erica vul-
garis). This cob technique still exists
today in Brittany, Belgium, and
south-west France.

Top: »Bauge litée« at
Saint-Pierre-les-Martigues,
Bouches du Rhéne

¢ (France), 5t century BC

(Chausserie-Laprée/
de Chazelles 2003, 306
Fig. 11).

Bottom: Thin stacked cob

' layers were observed

during the excavations in
Lattes, Hérault (France),
5th BC (Roux 2003, 267
Fig. 8; see also Roux

~ 2008, 109 Fig. 78.1-2).

The technique is also evi-

R - dentin medieval contexts.

Lattes, Hérault (France): experi-
mental workshop. Building of a
wall using thin cob layers (lower
part) and cob lumps (upper
part; photo: C.-A.de Chazelles
2010).
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1.1.4b | hand-stacked cob units

amasado en unidades
modeladas

bauge, bauge massive

Lagenlehm aus hand-
geformten Einheiten

Tower building in the north of Yemen. The tra-
ditional earthen building technique is »zabur;
the layers are stacked similarly to the »chineh«-
technique in Iran. Characteristic are the raised
edges of the exterior walls to reinforce the
»masonry« (Wright 1983, 131).

No archaeological
evidence to our know-
ledge at present.

Schematic depiction of the erection of a »zabur«-wall in Yemen. Single earth
lumps are rolled in the dust and stacked by hand. When the wall is finished,
the individual units can no longer be distinguished (Wright 1985, Fig. 297).

overlapping (»toothed«)
cob layers

amasado en capas
solapadas

emboitées

terre empilée a assises

tiberlappende und
verzahnte Lagen

This building technique can be described as a mixture between piled and stacked cob layers. Single layers are interwoven or over-
lap the next layer to enhance the stability of the wall (see Fiedermutz-Laun 1983, 154 or Kéré 1995, 13 Fig. 3). The way the cob
units are placed equates to the »zabur«-technique in Yemen.

g N WL L ¥
Top: »Earthen castle« of the Lobi people in
Burkina Faso. The single layers of the cob wall
are notched. The peaked »teeth« are visible at
the top of the building on the left side (Fieder-
mutz-Laun 1990, Fig 6).
Bottom: Remains of a royal palace of the
Dahomey in Abomey, Zou Department (Benin),
17th/18th century AD, built in a similar tech-
nique (Randsborg/Merkyte 2013, 33 Fig. 4).

Foundation walls of a mosque (rotund wall)
revealed during an excavation in Kasana,
Upper West Region (Ghana; Randsborg/
Merkyte 2013, 73 Fig. 32).

verzahnte Lehmlagen

liberlappende Lehmlagen

Top: Restoration of the royal palaces at Abomey,
Zou Department (Benin). Cob is stacked in lay-
ers and consolidated by hand (photo: T. Joffroy
© CRA-terre/Ensag, <http://whc.unesco.org/en/
documents/129350> [26.03.2020]).

Centre: Schematic drawing of cob layers (Pies-
bergen 2007, 26 Fig. 5).

Bottom: Cross section of a building with overlap-
ping layers in west Ghana (Minke 2017, 84

Fig. 8.2-4).
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pitched-fork cob,
tooled cob

amasado

(lanzado con herramienta) | bauge ala

bauge, bauge massive,

Wellerlehm
fourche

Top: Barn built around 1900 AD in
Albersroda, Saxony-Anhalt (Germany).
The single cob or »Weller«-layers were
piled in opposite direction to increase
the stability. This is why the wall sur-
face appears to have an oversized her-
ringbone pattern (photo: F. Knoll
2015).

Bottom: Remains of a »chineh«-wall
in Meybod, Yazd Province (Iran). The
cross section shows single cob units
which were used to stack layers
(photo: F. Knoll 2017).

Top: Roman wall built with cob on a high base,
Aix-en-Provence, Bouches-du-Rhéne (France;
de Chazelles 2014, 212).

Centre: Detail of the material (de Chazelles
2014, 212).

Bottom: Excavated cob or placed earth wall,
Abu Dhabi (photo: L. Cooke).

Top: Construction of
a »Weller« (pitched-
fork cob)-building in
the 1920s in Eisleben,
Saxony-Anhalt (Ger-
many). The first »Satz«
(layer of c. 1 m height)
is stacked atop the
stone foundation using
pitchforks (Koster
1921, 40 Fig. 1).
Centre: »Chineh«-wall repair for conservation work,
Uzbekistan (Cooke 2010, 62 Fig. 17).

Bottom: Two workers completing the third layer of a
»chineh«-wall in Iran. They use a shovel to stack the
cob units (Khalili 1986, 100 Fig. 3.22).

tools pitched fork; plain spade

for trimming the walls

horca; laya, pala plana fourche, p

(pour couper les murs);
trique, baton
(pour battre le mur humide)

aroir, béche Mist-/Dunggabel (Forke);
flacher Spaten
(zum Abstechen der

Mauern)

Exterior of a recent building in
Manche (France). The facing of the
cob wall was beaten with a »trique«
(bludgeon) in order to limit cracking.
The traces are called »triquage«
(photo: C.-A. de Chazelles 2008).

Not an archaeological fi
but an example of expe

Hérault (France).

k& Top: When the cob wall is

8 still wet, it is first cut w
spade (»béche«).

kind of club)
strikes serve to »shrink« the cob (photos: C.-A. de
Chazelles).

! mental archaeology: Lattes,

> & Detail: Then, a »baton« (a
is used to beat the still wet surface. The

ind,
ri-

Top: Stacking cob on top of a »Weller«-wall
by using a pitched fork (Niemeyer 1982,
PI. VIII.2).

Bottom: Trimming the finished layer of a
»Weller«-wall by using an ordinary spade
(Niemeyer 1982, PI. VII.3).

ith a
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1.1.4d | cob built with forms,

formwork cob

amasado de barro en cajon
de madera, barro vertido
(Mexico; Guerrero/Botode
Matos 2013)

bauge coffrée

Lagen-/Wellerlehm
in Schalung

The technigue of »bauge coffrée« is found especially in the south-west of France and is still practised today, though rather rarely
(Aurenche et al. 2011, 23; Klein 2003, 125-128). The archaeological evidence is scarce; the hypothesis for cob in a formwork
is suggested by features of slight compaction observed by micromorphologists, especially near the faces of the walls (Roux/

Cammas 2010, 278).

Farm at En Vidalot, Beaumont-de-Lomagne,
Tarn-et-Garonne (France; 17th century AD),
inner side of the wall. The imprints of the
wooden formwork are still visible, as well as
the single cob units used to erect the wall
(Klein 2003, 422 Fig. 7).

Observations
regarding this
technique were
made by C.Cam-
mas in Lattes,
Hérault (France):
the regular shape
of a cob wall
indicated the use
of a formwork.

tos: C.-A. de Chazelles 2010).

(26.03.2020).

Lattes, Hérault (France), experimental workshop. Constructing a wall by pack-
ing cob layers into the wooden frame, separated by branches of heather (pho-

Report of constructing a wall in »bauge coffrée« technique (Atelier alp 2013);
watch the video clip: <https://www.youtube.com/watch?v=AgVueTeWLFQ>

1.2 rammed earth
(compacted earth within
formwork)

tapial, tapia, paredes
monoliticas (Vifiuales et al.
2003, 13), tierra apisonada

pisé, terre banchée,
terre damée

Stampflehm

Rammed earth construction makes use of moderately moist earth (with less than 10 % humidity) as otherwise it is not possible
to compact the earth. Found in archaeological contexts in central and south Europe, in provincial Roman excavations (mentioned
by several Roman authors [see de Chazelles 2016, 11-131), as well as in northern Africa. Good impressions of entire Roman pisé
buildings convey the reconstructed dwellings at Xanten (Colonia Ulpia Traiana), North Rhine-Westphalia (Germany): <http://
www.apx.lvr.de/de/lvr_archaeologischer park/rekonstruktionsbauten/roemische_wohnhaeuser/roemische _wohnhaeuser.html>

(26.03.2020).

Top: Pisé wall of a
ruinous building at
Hortichuela, Valen-
cia (Spain; photo:
M. Pastor Quiles
2015).
. Left: Pisé-built
dwelling at Steigra,
Saxony-Anhalt
. (Germany). In this
region, the single
- | rammed layers are
1 divided by roof tile
“ fragments (photo:
. F.Knoll 2015).

Top: Remains of a Roman wall in Ampurias,
Girona (Spain; photo: M. Pastor Quiles 2014).
Bottom: Part of the Alcéazar of Pedro |, Car-
mona, Sevilla (Spain), erected in the 13t cen-
tury AD (photo: F. Knoll 2017).

et L

S iad

The pisé technique needs a wooden frame-
work. This schematic drawing shows the
construction of the second rammed earth
layer with the aid of a small formwork,
which has to be shifted several times. The
putlog holes of the formwork remain inside
the wall and can be filled with cob or brick
fragments (Cointeraux 1803, PI. 10.1).
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tools

(wooden) frame, mould,
formwork; rammer; wooden
crosspieces (to bear the
frame)

cajon (de madera),
encofrado u horma;

con pisén para apisonado
manual; agujas

(para soportar el cajon)

banche (panneau de
coffrage); pisoir, pison ou
pisou (pour compacter la
terre); clés (pour supporter
les banches)

(holzerne) Verschalung;
Stampfer (holzernes
Werkzeug zum manuellen
Verdichten)

Two construction workers in
central Germany around 1920.
To compact the earth, it is
rammed into the wooden form-
work with a wooden tool
(Engelhardt 1919, 30 Fig. 13).

Fig. 66).

Rirha, Sidi Slimane Province (Morocco),
Roman pisé wall on a stone base, 2"d cen-
tury AD. The holes correspond to the wooden
crosspieces (Roux/Cammas 2016, 113

NG

foidee X b

Top: Formwork and »pisoir« at Lattes, Hérault (France), experi-
mental workshop (photo: C.-A.de Chazelles 2008).

Bottom: Assemblage of an old wooden formwork. This mould was
used for building construction in the region Midi-Pyrénées (France)
until 1920 (Klein 2007, 163 Fig. 14).

1.3

mud bricks, clay lumps,
adobe

adobe

brique crue Lehmziegel (ungebrannt),
Lehmsteine, Griinlinge,
Lehmquader (groBes
Format), Lehmpatzen

(selten fir Lehmsteine mit

Fasern)

Mixed earth shaped by hand or cast into a wooden framework and left in the sun to dry. Adobe is used to build masonry. Mortar

is needed to bind the adobes. For a brief overview on the development of adobe architecture from Mesopotamia to the Mediter-
ranean, from the pre-ceramic Neolithic period (PPNB) to the Roman period, see de Chazelles 2011. For the origins of adobe
masonry in the Near East see Sauvage 2009. For different types of adobe architecture in the ancient Near East see

Hrouda 1983. See also Houben/Guillaud 1994.

Adobe masonry basement of a recent dwelling

in Kastaneri, Central Macedonia (Greece).
The upper floor is built in half-timber with
brick infill (photo: S. Mecca; Correia et

al. 2011, 12).

Detail of an eroded adobe wall in the Achae-
menid town of Persepolis, Shiraz (Iran). The
visible adobe bricks measure c. 40cm in
length and are located east of the platform at
the slope, where once the so-called »garrison
quarters« were situated (photo: F. Knoll 2017;
cf. Koch 2001, 74; 77 [map)).

X =4

Conventional production of adobe in a wooden
two-piece mould in Yemen (Darles et al. 2011,
132 Fig. 23).
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1.3.1 hand-shaped mud bricks,
clay lumps, adobe

adobe modelado a mano

brique crue modelée

handgeformte Lehmziegel

\ININ/
RHXXK
NNIN/

Top: Masonry
s arrangement of dif-
ferent adobe shapes,
West Africa (Hasel-
berger 1964, 61
Fig. 21).

Left: Different types
of hand-shaped
adobe, classified by
shape (Doat et al.
1979, 107).

Top: Masonry pattern
of hand-moulded
adobe at the tell settle-
ment of Tepe Sialk Il,
Esfahan (Iran), first
half of the 5t millen- | at Figuig, Figuig Province (Morocco;
nium BC (Piesbergen | Gentilleau 2011, 411 Fig. 9).

2007, 196).

Left: Hand-shaped
adobe from the Neo-
lithic Tal-i-1blis, Ker-
man (lran; Aurenche
1981, 61 Fig. 14).

¢t X

Production of hand-shaped adobe

‘ en forme de cigare

zigarrenformig

Wall built with hand-shaped, oblong adobe
laid in herringbone pattern, Dogon people, Mali
(Guillaud 2011, 44 Fig. 6).

forma de cigarro

Left: Hand-shaped adobe from the pre-ceramic Neolithic | Production of hand-shaped »curved«
(PPNB) settlement at Jericho, West Bank (Palestinian terri- | adobe, Dogon people, Mali (Lauber
tories; Aurenche 1981, 61).
Right: Similar cigar-shaped adobe, dating to the so-called
»Formative Period« (2150-1000 BC), Museum of Cerro
Sechin, Ancash Region (Peru; Guillaud 2011, 43 Fig. 4).

Bl e S

2011, 41).

1.3.1b ‘ conic conico

‘ conique

konisch (Kegel)

% = g L
Ancient citadel at Bahla, Ad Dakhiliyah
(Sultanate of Oman), during restoration
works in 1995. The conical shaped adobe
bricks, used for the right part of the build-
ing, were replaced by modern ones, which
were created using a bucket as mould
(Guillaud 2011, 47 Fig. 11).

e

Top: Hand-shaped
conical adobe from the
2nd millennium BC,
excavated at Huaca
Lucfa, Lambayeque
(Peru; Chirinos/Zarate
2011, 65).

Left: Conical adobe
of the same date, dis-
covered at Cerro Sechin,
Ancash Region (Peru;
Guillaud 2011, 42
Fig. 3).

Top left: Production
of so-called »tubali«,
N hand-shaped adobe of
oJoomes, . conical shape, northern

TAPA
CIRCULAR
DE MODULO'
CILINDRICO

wff«?m Nigeria (Guillaud 2011,
DE BARRO 45 Fig. 7)

Top right and bottom:
Masonry techniques for

X X the construction of walls
TR 52 and round pillars with
conical adobe and earth mortar. Observed at
Huaca Lucfa, Lambayeque (Peru; Chirinos/Zarate
2011, 65).
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1.3.1c | cylindric

cilindrico cylindrique

zylindrisch

Relicts of a plastered wall erected with
cylindrical adobe at Djenné-Djenno, Mopti
Region (Mali). A more recent wall consisting
of rectangular adobe bricks can be seen in
the background (photo: R. Risch, Univ. Auto-
noma de Barcelona).

Top (detail) and bottom: Rectilinear building in ancient Djenné,
Mopti Region (Mali; 11th—14th century AD). Only the foundation
walls are preserved. The detail (top) shows one wall seen from
above. At least 4-5 rows of cylindrical adobe bricks form a wall
with a width of about 40 cm (photos: R. Risch, Univ. Autonoma
de Barcelona). In Mali this masonry technique emerged during
the 8th/9th century AD and was very common until the

14th century, when ancient Djenné was abandoned (McIntosh
1995, 64-65).

Bere Yono, »maitre-mancon« in
Djenné, Mopti Region (Mali), fabri-
cates the traditional cylindrical
adobe, so-called »djenné-ferey«
(photo: R.van Wendel de Joode
1989; Bedaux et al. 2003, 21).

1.3.1d | parallelepiped, rhomboid

paralelepipedo, romboidal parallélépipédique,

rhomboidale

rhombenformig

etal. 2016).

Gadachrili Gora, Kvemo
Kartli (Georgia; 6t millen-

% nium BC). Batiment

* GAD3: circular, with a hearth
| inside, possible house built
with flat parallelepiped bricks,
on three courses laid with a
yellow mortar (Baudouin et al.
2018, 59 Fig. 10; cf. Hamon

moulded mud bricks
(in moulds)

adobe hecho a molde brique moulée

Formziegel (mit Holzmodel)

Dwelling (probably from the beginning of the
20th century) made of oversized adobe in
Selben, Saxony (Germany; photo: F. Knoll
2017).

Left: Temple of Horus on Thoth Hill, Thebes, Upper Egypt
(Egypt), 11th dynasty (2150-1990 BC; photo: M. Pastor
Quiles 2009).

Right: Wall constructed of adobe (dark brown) and earthen
mortar (light brown), excavated in Huaca del Oro, Lam-
bayeque (Peru), c. 1000 AD (Chirinos/Zarate 2011, 90).

Serial production of adobe with
large wooden moulds in New
Mexico (United States of America;
Oliver 2003, 248).
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moulds
(wood, metal)

tools

moules
(de bois ou métal)

adobera, gradilla, molde,
abancal, mecal, gavera
(de madera o metal)

Formrahmen
(Holz, Metall)

Sardinia (photos: C.-A.de Chazelles 2009).

Left and Right: Traditional single and double moulds for mudbricks,

No archaeological evidence
to our knowledge at present.

Single and double moulds for the production
of adobe in Germany after World War I
(Niemeyer 1982, PI. V).

1.3.2a | plano-convex

plano-convexo ‘ plano-convexe

‘ plankonvex

bouctou Region (Mali; photo: J. Dorsey,
Mali Mud Bricks of Timbuktu, <http://
www.africavernaculararchitecture.com/
mali/> [26.03.20201).

Top: Aruchlo, Kvemo Kartli (Georgia), Early Neolithic
tell settlement from the 6t millennium BC. Adobe
was used to build circular constructions (Hansen/Ull-
rich 2017, 218 Fig. 38).

Bottom: The burnt adobe shows an imprint of

the rectangular mould. The average size measures
32x17x10cm (loseliani 2017, 282 Fig. 2).

NN
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Different masonry techniques of plano-convex
adobe, documented in Khafaje, Diyala (Iraq),
c. 3200-2800 BC (Lloyd 1963, Fig. 11).

1.3.2b | rectangular

rectangular rectangulaire

‘ rechteckig

i
Residential house built in adobe masonry
and decorated with stucco. Bad Kdsen,
Saxony-Anhalt (Germany; photo: M. Klamm
2012; see Knoll/Klamm 2015, 57).

Top: Adobe wall, Iron
| Age settlement in Mar-

: tigues, Bouches-du-Rhone
(France; 4th century BC;

Roux/Chausserie-Laprée
=5 2011, 225 Fig. 21).

Left: Adobe fragments from
the Minoan Villa of Makry-
gialos, lerapetra (Greece;
photo: F. Knoll 2017).

Lattes, Hérault (France), experimental work-
shop. Fabrication of adobe with a single,
rectangular mould (photo: C.-A. de Chazelles
2011).
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1.3.2c ‘ square

cuadrado carrée

‘ quadratisch

Decayed farmstead at Houbeh-Anbar,
Esfahan (Iran; photo: F. Knoll 2017).

The defensive wall around the
ancient town of Gela, Sicily (Italy),
was erected during the second
half of the 4t century BC. For the
main part of the wall, square
adobe (45 cm edge length) were
used above an enormous lime-
stone foundation (Pavini 2008, 95
Fig. 18; for adobe measurements
see Di Stefano 2008, 83).

" Top: Adobe
production in
Mexico. Mixed
earth is poured
into square-
shaped wooded
moulds (Khalili
1986, 83

Fig. 3.8).

Bottom:

Very large
square adobe

. for conserva-
tion repair,
Turkmenistan
(photo: L.Cooke).

1.3.3 cut mud bricks

adobe cortado brique (de)coupée

‘ geschnittene Ziegel

o ¥ 3 M 2
i $ v
K P Dy ]

Detail of a wall built with cut adobe and
covered with lime plaster, Cyprus (photo:
C.-A.de Chazelles 2001).

Unburnt adobe masonry,
excavated at the Neolithic set-
tlement of Khirokitia, Larnaca
District (Cyprus; Daune-Le
Brun 2003, 156 Fig. 11).

Top: Experimental production
of Neolithic adobe in Cyprus.
Although of irregular sizes,
the bricks have sharp edges
and show imprints of grass on
the reverse. This led archae-
ologists to the interpretation
of cut adobe, as is shown in
the photo (Daune-Le Brun
2003, 156 Fig. 9).

Bottom: Cutting modern
adobe in Arizona (United
States of America; Doat et al.
1979, 120).

1.4 blocks cut from soil bloques cortados directa- blocs de terre découpés Blocke, direkt aus dem
mente del suelo Boden entnommen
1.4.1 cut from a layer of mud, terrén, tapetates (Mexico), mottes/blocs découpés en | Erd-/Lehmblock
cut blocks cangahua, tepe (Vinuales carriére, mottes fraiches (abgestochen)
et al. 2003)

The simplest method to extract earthen blocks as building material by cutting them from soil is generally poorly testified in
recent construction work. The quarrying of lateritic earth in Africa may serve as an example. Laterite (from the Latin word
»later« = tile, because of its red colour) is formed in tropical regions. Due to high precipitation and temperature, iron as well as
aluminium hydroxides and oxides accumulate, which leads to a development of this type of mineral or mineral earth. At the
ancient complex of Angkor Wat, Siem Reap Province (Cambodia), laterite was used as building material. Laterite is, however,
still in use today, e.g. in India. See cf. Houben/Guillaud 1994.

B Angkor Wat, Siem Reap
 Province (Cambodia),

| laterite at the temple
of Baphuon (photo:
R.L.Pendleton, Ame-
rican Geographical Soci-
ety Library Digital Photo
Archive, <https://
collections.lib.uwm.edu/
digital/collection/ags-
photo/id/11117/rec/9>
[26.03.20201).

~ Laterite
.’ . quarry in

", Burkina Faso.
. The highly
~* weathered soil
; or minerals
below are used
i in blocks as
building mate-
rial (Guillaud
2003, 197
Fig. 9).

GLOSSARY EARTH BUILDING + 2019


https://collections.lib.uwm.edu/digital/collection/agsphoto/id/11117/rec/9
https://collections.lib.uwm.edu/digital/collection/agsphoto/id/11117/rec/9
https://collections.lib.uwm.edu/digital/collection/agsphoto/id/11117/rec/9
https://collections.lib.uwm.edu/digital/collection/agsphoto/id/11117/rec/9

| EARTHEN BUILDING TECHNIQUES FOR WALLS

1.4.2 sod

terron con césped, césped, panes de hierba, tepe,
tepa, cespedon, cespellén, chamba, champa
(ViAuales et al. 2003, 75), tapin (Asturias, Spain)

mottes de terre, mottes de
gazon, mottes engazonnées

(Gras-)Soden

A sod is the grass with the soil (e.g. thicker, with more of the topsoil). Sod and turf are sometimes regarded as synonymous to
name a cut block of soil with grass or a cut block of peat. Both are used to build in the same way.

11782231> [26.03.2020]).

Top: Round
houses built of
sod (»putucuc),
Chipaya people,
Andean highlands
(Bolivia; Calla Gar-
cfa 2007, Fig. 9).
Bottom: Dowse Sod House in Custer
County, Nebraska (United States of
America). When the Great Plains
were settled after the Homestead Act
of 1862, sod construction rapidly
became established as a quick and
cheap building technique. Because of
their dense root texture, especially buf-
falo grass (Bouteloua dactyloides)
and slough grass (Spartina pecti-
nata) were used (cf. Kampinen 2008;
photo: Ammodramus, Dowse Sod House, own work, public
domain, <https://commons.wikimedia.org/w/index.php?curid=

Archaeolo-
gical evi-
dence:
excavation
results
from West
Heslerton
Anglo-
Saxon
»Gruben-
hauser«
(Tipper
2004).

Top: Extraction of sods
using a »grasshopper«-
plough in the Great

Plains (United States

of America).

Bottom left: Tradi-
tional extraction of
sod in South America
(Castilla 2004, 2; see
also Vinuales et al.
2003, 87).

* Bottom right: Detail

of a sod wall. The
patches of sod were
piled with the vege-

' tated top facing down-

wards (Kampinen

. 2008, 52 Fig. 9; 55

Fig. 10).

14.3 cut peat, turf

bloques de turba

‘ mottes ou blocs de tourbe ‘ Torfsoden (gestochen)

Turf is the grass with the shallow soil and root mat (e. g. thinner, comprises the grass and root mat). Whereas peat is a fossil organic
material that does not contain any grass. It is mostly cut for fuel, but in many cases cut for building purposes. Video clip: peat cutting in
Holstein, northern Germany. Published by the Institut fiir den wissenschaftlichen Film (IWF) in 1970 (IWF, Torfstechen in Holstein,
W 865, 1970, <https://doi.org/10.3203/IWF/W-865#1t=28:51,28:57> [17.12.2018]). See also Historic Environment Scotland n.d.;

Walker/McGregor 1996; Walker 2006.

Top: Turf house
with gabled roof

in Glaumbeer,
Skagafjordur (Ice-
¢ land). Together with
' 13 others, this earth
sheltered farmhouse
was granted World
Heritage Status

in 2011 (photo:
TommyBee, Turf

- & g = roof of Glaumbeer,
Iceland, own work, public domain, <https://
commons.wikimedia.org/wiki/File:Glaumbaer9.
JPG#/media/File:Glaumbaer9.JPG>
[26.03.20201).

Bottom: Detail of a turf wall in Glaumbeer. The pieces
of turf are traditionally layed up in a herringbone pat-
tern (photo: LeCardinal, Peat wall, Glaumbeer, Ice-
land, own work, CC-BY-sa-3.0, <https://commons.
wikimedia.org/wiki/File:LC_PeatWall.JPG#/media/
File:LC PeatWall.JPG> [26.03.2020]).

Vestervig, North Jutland (Denmark),
house 11. The walls built of turves stand
out dark against the plain surface of the
excavation. Their margin is marked by the
surrounding pebble-paved pathways. This
settlement was occupied several times from
the 15t to the 5th century AD — throughout
all construction phases houses were built
with sod material (Vebaek 1988, 30 Fig. 5;
for more details see Kaul 1999).

Cutting and piling peat for fuel use in Westhay,
Somerset (United Kingdom), around 1900 AD
(photo: A.E. Hasse, Peat stacks and cutting,
public domain, <https://commons.wikimedia.
org/wiki/File:Peat_stacks_and_cutting. JPG#/
media/File:Peat_stacks_and_cutting.JPG>

[26.03.2020]).
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2 mixed building technique
(mud as filling, non-load

bearing)

técnica mixta
(barro como relleno,
no portante)

techniques mixtes (terre de
garnissage, remplissage,
terre non porteuse)

Mischbauweise, Leichtlehm
(Baulehm als Fiillung, nicht
tragend)

Contrary to massive earthen buildings, mixed building structures are fitted with a wooden frame which bears the load of the roof
and the upper floors. Cob, adobe, earth, and straw in combination with wooden scaffolds or sticks/stakes are used as infill of the

wall areas.

2.1 timber framing, post-and-
beam construction, load-

bearing wooden frame

esqueleto o estructura de
madera

ossature en bois

Skelettbau-/Rahmenbau-
weise, Holzstanderbau

Instead of the walls being structured into several small panels, they are filled en bloc. The materials and techniques used corre-
spond largely to those used for panel infills of younger half-timber frame constructions (see 2.1.1-2.1.4). Hardened fragments of
mud plaster that once covered wooden wattle are doubtless the dominant archaeological evidence for this construction technique

in prehistoric central Europe.

Left: Reconstructed Iron Age dwell-
ing at the Federseemuseum Bad

Buchau, Baden-Wirttemberg (Ger-
many). Almost every archaeological
architectural feature in Germany

belongs to the »post construction« type (photo: M. Landolt, Ministere

de la Culture France, 2011).

Right: Timber frame with earth infill, abandoned »sintch« building,
Khiva, Xorazm Region (Uzbekistan; Cooke 2010, 64 Fig. 39).

B

Wooden remains of a round house of the
Late Bronze Age, Must Farm, Peterbor-
ough, Cambridgeshire (United Kingdom;
photo: <http:/www.mustfarm.com>
[19.12.2018]).

Experimental building of a struc-
ture with narrow base trenches
for the posts (Gheorghiu 2013,
448 Fig. 1).

Ways to fill the spaces of the wooden frame

2.1.1

hurdle, wattle covered
with mud, wattle and daub

estructura mixta, ences-
tado, bahareque, mante-
ado (Sanchez Garcia, 1999),
quincha, embarrado, esta-
queo, pared francesa,
estanteo (Vinuales et al.
2003, 37), vegetales entre-
lazados

clayonnage et torchis

Flechtwerk (verschiedene
Materialien) mit Lehmputz

In South America, multiple terms exist for wattle and daub constructions. See Vinuales et al. 2003.

Top: Reconstruc-
tion of a structure
with upright
posts and wattle
and daub walls
in Stonehenge,
Wiltshire (United
Kingdom; photo:
M. Pastor Quiles
2016).

8 Bottom: Wattle

and daub wall
in the Open Air

#® Museum of Szen-
“ tendre, Pest

megye (Hungary;

S Vegas et al.
= 2011, 65).

= Top left: Horizontal
beam from ¢.1100 AD
showing holes for verti-
cal rods and wattle
fragments. Trondheim,
Trgndelag (Norway;
Zimmermann 1998,

@ 105 Fig. 66; 123).

# Top right: A Neolithic
wattle wall preserved
in a humid environ-
ment, Lac de Chalain,
Jura (France; Pétrequin
et al. 1991, 46).
Bottom: Fragments of
daub with imprints of

a wattle panel with ver-
tical sticks, Wennungen,
Saxony-Anhalt (Ger-
many; Knoll 2018, 47
Fig. 26).

Graphic reconstruction of a
building of the 19th century,
constructed with posts and
wattle and daub walls, Gullev,
Viborg (Denmark; Zimmer-
mann 1998, 38 Fig. 18).
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2.1.2 vertical rods, sticks, stakes,
planks, posts

postes, varas,
maderos verticales

poteaux verticaux

senkrechte Stakung

Fragments of earthen plaster from an Early Iron Age settlement at Ragewitz, Leipzig district, Saxony (Germany), show impressions
of parallel, thin round wooden elements (diameter: 8-10 cm; see Balfanz et al. 2019).

Top: United Republic of Tanzania. Thin wooden sticks
are set into a foundation ditch in order to erect the walls
(photo: F. Letterlé, Ministere de la Culture France, 2009).
Bottom: Wall of a house in Yucatan (Mexico), built of ver-
tical sticks covered with mud (Oliver 2003, 110).

mann 2013, 152 Fig. 12).

Toppled and burnt wall structure from
the Late Neolithic house 4 at Zagreb-
nice, Kakanj (Bosnia and Herzegovina;
orthophoto; length c. 5m). The hardened
daub fragments have perfectly preserved
the imprints of the wood construction,
which was made of vertical rods or
stakes each measuring c. 5-10cm

in diameter (Miller-ScheeBel/Hof-

Graphic reconstruction of a Late Neolithic
hut from Maccarese, Rome (ltaly). As there
were no fragments with imprints of daub,
the building was reconstructed according
to a local technigue using wooden posts
(Manfredini 2005, 469 Fig. 4).

2.1.3 laths, battens;
earth infill between two lath
screens

travesafno, entramado
(Vinuales et al. 2003), claies
listones o varas horizontals,
latas

lattes, lattis, barreaux,

Lattung (horizontal)

LS R
Straw and mud (slipstraw) wall infill
between two lath screens in Brasil (Minke
2017, 93 Fig. 49.4-2).

Building 4 at Joya de Cerén, La Libertad (El Salvador). The site was
affected by a volcanic eruption in c. 600 AD. As a result, the settle-
ment along with the walls of the structures, which were primarily
built in »bahareque«, were well preserved (Shibata et al. 2012, 898

Fig. 6).

Wooden laths beneath earthen
plaster (Volhard 2016, 35
Fig. 33f).
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clay lump infill,
bottle-shaped bales of
straw covered in clay

botella de barro, enchori-
zado (Argentina), llunchi
(Ecuador; Vinuales et al.
2003, 76), relleno »a hor-
cajadas« (Proterra 2003,
Fig. 37)

bouteilles de terre,
bourrage de terre et pailles

Lehmflaschen

»Lehmflaschen« are described and recommended as timber frame filling in post-war German literature, but photos or drawings
are non-existent (Niemeyer 1944, 76; Niemeyer 1982, 103; Minke 2001, 102; Minke 2017, 93). This technique is also widely
spread in Latin American countries (Vifiuales et al. 2003, 82; see also Urquijo 1969).

v (Chile; photos:

= de/2012/04/

Top and bottom: | No archaeo-
Building with logical evi-

»enchorizado« dence to our
in Valparaiso knowledge at

present.
<http://phiesen
tierra.blogspot.

tecnicas-en-

pared-con-tier
ra-cruda.html>
[26.03.2020]).

Production and arrangement
of »Lehmflaschen« in a wall
(top: Vifuales et al. 2003,
82; bottom: Minke 2017, 93
Fig. 9.5-3).

2.1.5 reed/cane bundle or panel

haces o paneles de carrizo/
canas, canizo

cannes, canisses, panneaux
de roseaux, roseaux liés

Schilf-/Reetbiindel oder
-paneele

The most commonly used canes are Phragmites australis (Cav.) Steud. and Arundo donax (in the Mediterranean region).

A 3 U\ f A S
Decayed house at La Huerta Norte,
Valencia (Spain). In the upper storey, long
horizontal wall centre core cane reinforce-
ments can be seen (photo: M. Pastor
Quiles 2015).

Top: Feudvar, Vojvodina (Republic of Serbia). By using
the preserved imprints in a daub fragment as clue, the
inner structure of a wall fitted with reed bundles was
reconstructed (Hansel/Medovi 1991, 73 Fig. 8).
Bottom: Replicas of Early Bronze Age daub fragments
from Barca, KoSice (Slovak Republic), with imprints of
a reed panel (Kabat 1955, 611 Fig. 282).

Top: Applying mud to »Japanese« bamboo
laths enclosed in a wooden frame (Fromme/
Herz 2013, 134 Fig. 7-52b).

Bottom: Schematic drawings of a reed bale
and a reed panel wall (Vela 2002, 183 after
Davey 1964, 76).
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timber planks

tablas de madera, listones

planches

bois refendu, bois plat,

Spaltbohlen(wand),
Bretter(wand)

Wall with clay-daubed sticks
on the outside and timber
planks on the inside, Salto du
Jacui, Rio Grande do Sul
(Brasil; D'Avila 2006, 30
Fig. 2-8).

® Top left: Typical wall
construction of the Middle
Neolithic Michelsberg
& @ Culture, Ammerbruch-
Reusten, Baden-Wiirt-
4 temberg (Germany;
”"'%? Schlichthele 1977, 109
Fig. 2).
Top right: Neolithic timber planks
from Somerset Levels (United
Kingdom; Coles 2006, 91 Fig. 1).
Bottom: Daub fragment from a set-
tlement pit in Wennungen, Saxony-
Anhalt (Germany). The reverse
shows the imprint of a wooden plank
wall. The pattern of the split wood
and the joint between the two planks
are clearly visible (photo: F.Knoll).

Top: Sawing
wood with a
metal tool (Steen
etal. 2003, 86).
Bottom: Split-

§ ting wood (Pet-
requin et al.
1991, 31).

2.2 half-timbered, timber

frame construction

entramado

pan de bois, colombages

Fachwerk

In Europe, especially in Germany, half-timbered constructions are attested to since c. 1200 AD. The oldest medieval German
half-timbered house (»Hoélle 11«) is situated at the northern fringe of the Harz mountains in Quedlinburg, Saxony-Anhalt (Ger-

Left: Wettin, Saxony-Anhalt (Germany),

semi-abandoned half-timbered building with a
porphyry rubble masonry basement. The three
storeys are built half-timbered (photo: F. Knoll

= == 2016).
Top: Half-timbered wall with fired brick infill, Winchester, Hampshire (United
Kingdom; photo: M. Pastor Quiles 2016).

Ecomusée d’Alsace near Ungers
(France). Rebuilding of a timber frame on the ground
(photo: C.-A.de Chazelles 2013).

many), and dates to the second half of the 13th century (Henrich/Schmidt 2010). For more information, see Brunskill 1978.

Nl

heim, Haut-Rhin

panel, frame (space
between the timber

marco, panel,
bastidor — plemento,
relleno, cerramiento

hourdis, panneaux,
remplissage

Gefache — Gefachfiillung/
Ausfachung

frames) — infill, filling

hﬁ. T = “v

Half-timbered wall with three vertical tim-
bers in each frame and willow wattle infill
panels, Emsland, Lower Saxony (Germany;
Pressler 1994, 21).

} i
Timber frame in a Roman domus, 15t century AD, Hercu-
laneum, Campania (Italy). The panels are filled with stone
masonry and covered with lime plaster (photo: C.-A.de
Chazelles 2015).

Quedlinburg, Saxony-Anhalt (Germany).
Panel and infill made of sticks and mud
become visible when the coat is not pre-
served (photo: M. Pastor Quiles 2017).

w‘
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Ways to fill the panels

2.2.1 hurdle, wattle, wattle and estructura mixta, ences- clayonnage et torchis Flechtwerk (verschiedene
daub tado, bahareque, manteado Materialien) mit Lehmputz
cf. (Sanchez Garcia 1999),
2.1.1 quincha, embarrado, esta-
queo, pared francesa, estan-
teo (Vinuales et al. 2003),
vegetales entrelazados
2.2.1a | rod, stick vara, rama, palo latte, branche Rute

(biegsamer diinner Ast)

Top: Barn (

plaster (Pressler 1994, 29).

Bottom: Thin wattle, covered with plaster. Eco-
musée d’Alsace near Ungersheim, Haut-Rhin

(France; photo: C.-A.de Chazelles 2013).

19th century AD) in Estdorf, Lower
Saxony (Germany). In the upper part, a broad-
meshed wattle is coated with mud plaster. The 7
lower part shows close-meshed wattle without L=

clayonnage
montant

traverse

—S0em

—soem

Wooden frame filling consis

hourdis de terre

clins

sabliere basse

. cale de bois

A B

ting of wattle and daub combined

with planks, all covered with daub. Amiens, Somme (France),
30-50 AD (Gemehl/Buchez 2005, 215 Fig. 4).

0000

In half-timbered buildings, it is
common to use closely set
staves for wattling (top). A vari-
ant is the use of shorter, par-
tially split branches, which are
not very flexible, and thus can
only be bent around one stave
(bottom; Pressler 1994, 33).

2.2.1b

daubed interlaced vegetal
bands (straw, grass, etc.)

vegetales trenzados o entre-
cruzados en bandas (paja,
plantas, etc.) trenzado

de sogas o »antorchas«
(Proterra 2003, Fig. 34)

vegetaux entrelacés
(paille, plantes, etc.)

Zopfe oder Bander
(Stroh, Gras etc.)

Langeneichstéadt, Saxony-Anhalt (Germany). Above the lintel of this barn, long
daubed straw knotted bands were used for wattle weaving instead of twisted
stakes that are usually more common in this region.

Left: Detail. Right: Overview.
(photos: F. Knoll 2017).

No archaeological evidence to
our knowledge at present.

Occasionally, twisted or inter-
laced braids of vegetal materi-
als (e.g., straw, grass) are used
for the wattle and daub tech-
nique (Pressler 1994, 33).
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| EARTHEN BUILDING TECHNIQUES FOR WALLS

2.2.2 sticks, stakes, planks,

rods

maderos

estacas, horcones,

piquets, potelets,
palangons

Staken, Stakung

e == " e

the last 200 years can be observed (photo: F. Knoll 2014).

Right: Daubed planks as vertical infill in the upper part of an internal wall in Abejuela, Teruel

(Spain; photo: M. Pastor Quiles 2017).

Left: Dieskau, Saxony-Anhalt (Germany). Farm building from 1797. Originally, the lower sto-
rey of this barn was built of cob, while the upper part was half-timbered. The square panels of
the timber frame were filled with tightly packed, vertical sticks. Traces of several repairs of

No archaeo-
logical evi-
dence to our
knowledge
at present.

1

Timber frame with horizontal (top)
or vertical (bottom) plank infill
(Volhard 2016, 35 Fig. 33c—d).

2.2.3 »Lehmwickel«, earth
winding (straw and earth
wound around a timber
stake); »dutch biscuits«

(Lewis 2018)

1991)

rollos de barro (Minke 2001,
101), »rosquillas« (SOSti-
erra 2015), »lulos« (Chile;
Proterra 2003, Fig. 29),
»trenzas« (Van Lengen

quenouilles, terre-paille
enroulée autour de batons,
torches (Alsace)

Lehmwickel, Wickelstaken,
Wellerwickel

»Dutch biscuits« are evident in ceiling and wall constructions. This technique is especially spread across Germany and has
been introduced to several countries by German immigrants (e.g., Australia, Hungary, and the United States of America).
M. Lewis (2009; 2018, 13-14) assumes that the earliest evidence of »Lehmwickel« can be found in medieval buildings from

north-west France.

Top left: Weathered »Lehmwickel« (»dutch biscuits«) at a
decayed half-timbered house in Halle (Saale), Saxony-Anhalt
(Germany; photo: F. Knoll 2017).

Top right: Half-timbered dwelling whose timber frames are filled
in earth winding technique. Ecomusée d’Alsace near Ungersheim,
Haut-Rhin (France; photo: C.-A.de Chazelles 2013).

e

Bottom: »Quenouilles« (wound earth) were commonly used as
infill of the ceiling. They were covered with mud-straw plaster in
a final step, just as it happened when they were used as wall
infill. Ecomusée d’Alsace near Ungersheim, Haut-Rhin (France;
photos: C.-A.de Chazelles 2013). This type of ceiling is also
widely spread across Germany.

ERFEEL

a4

e

Not an archaeological,
but an ethno-archaeo-
logical find: wrapped
stake from a half-
timbered house repair
in Quedlinburg, Saxony-
Anhalt (Germany;
photo: M. Pastor

Quiles 2017).

Top and centre:
Production of earth
windings and their
placement in a wall
(Minke 2017, 93

Fig. 9.5-1; 9.5-2).
Left: Schematic draw-
ing of a tightly packed
»Lehmwickel« infill

(Pressler 1994, 33).
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infill with massive earthen elements like adobe or cob balls/clay lumps (see above, 1.1.2 and 1.3; see also Mileto

etal. 2011).

Top: Detail of a half-
timbered barn. The panels
were filled with adobe.
Moivre, Marne (France;
photo: C.-A. de Chazelles
2009).

Bottom: House with half-
timbered upper storey in
Métzlich, Saxony-Anhalt
(Germany), built in 1758.
The timber framing was
filled with mud bricks,
whereas other parts were
filled with vertical rods
(photo: F.Knoll 2017).

No archaeological
evidence to our
knowledge at present.

A

»The Nativity« by Albrecht Direr, copper engrav-
ing, 1504. The stable as place of worship is depic-
ted as a ruinous architecture with half-timbered
upper storey, whereby the timber frames are filled
with mud bricks (Binding et al. 1975, VI).
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Il Further (Technical) Terms for Parts and Finds of Earthen Walls

rendering

(straw-clay) plaster, render

enfoscado de mezcla de
barro y paja, embarrado

corps d’enduit, sous couche

Lehmputz (aus Strohlehm),
Verputz, Wandbewurf

Top: Traditionally poured brick wall of palm-
sized mud plaster in contrast to the modern
mechanical spray-on technique (Fromme/Herz
2013, 83 Fig. 5-28; 5-29).

Bottom: Fresh straw-mud mixture for renovat-
ing the plaster, Yazd (Iran; photo: F. Knoll
2017).

Top: Fragment of the defensive wall of Sidi
Baba, Meknes Prefecture (Morocco), from the
17th century. In the cross section the following
can be seen (from bottom to top): rammed earth
core, plaster, and whitewash finish (Ajakane
et al. 2007, 30 Fig. 10).

Bottom: Fragment of wattle and daub with
imprints and mud render from the Bronze Age
site of Cabezo Pardo, San Isidro/Granja de
Rocamora, Alicante (Spain; Pastor Quiles 2014,
322 Fig. 8; see also Pastor Quiles 2017).

¢ Two crafts-
men plaster-
ing with straw
and mud in

. Yazd (Iran;
photo: F. Knoll
2017).
Bottom:
Plastering a
wall with a
mixture of mud
and dung in
Burkina Faso
(Steen et al.
2003, 54).

3.2 | plaster, render,
final/finishing/top coat

(see e.g. Allen/May 2003)

enlucido, revestimiento,
revoco, revoque, afinado,
acabado

revétement

enduit, couche de finition,

Feinputz

Two layers of final coat on a wall in Horti-
chuela, Valencia (Spain; photo: M. Pastor
Quiles 2016).

Fragment with ten layers of plaster and paint
from Rottelsdorf, Saxony-Anhalt (Germany).
The finely sifted mud plaster has a thickness
of 1-2 mm and was mixed without organic
components (Wunderlich/Kirbis 2001, 187;
Knoll 2018, 79-82).

Adding a final coat to a construction in a deser-
ted region (Bourgeois/Pelos 1983, Fig. 11).
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pintura, enlucido pintado

‘ couche de peinture

3.3 ‘ paint, coat of paint

A : - Y AW
Top: Wall with white and coloured paint,
Arcos de las Salinas, Teruel (Spain; photo:
M. Pastor Quiles 2017).

Bottom: Freshly plastered cob wall with
white paint and a multicoloured pat-
tern. Due to the mud underlay being
composed of a small amount of organic
material, the surface broke during the
drying process and so the paint also
cracked (photo: F. Knoll 2014).

Top: Fragments
of an Early Iron
Age painted wattle
and daub wall
from Wennun-
gen, Saxony-An-
halt (Germany;
photo: J. Lip-

tak, Minchen;
Knoll 2018, 474
Pl. 35,2).
Centre: Painted
daub plaster frag-
ment from Vol-
dofte, Odense amt,
Fyn (Denmark),
dating to the Late
Bronze Age. Dif-
ferent colours were
applied to create
this curved line
(Knoll 2018, 510
Taf. 67,1).

Bottom: Iron Age wall painting fragment from Cortes de
Navarra (Alto de la Cruz; Spain). The red chequered pattern
decorated an adobe wall, plastered with mud and gypsum

(Knoll 2018, 520 Taf. 77,1).

‘ Bemalung, farbiger Anstrich

A Basotho woman painting a wall in
South Africa (Van Wyk 1998, 84).

3.4 | whitewash, lime paint

enlucido blanco, de cal,
encalado

badigeon

Tiinche (weiB3, meist Kalk)

Remains of several whitewash layers on
the outer wall of a »Weller«-built barn
at a grange in Dieskau, Saxony-Anhalt
(Germany; photo: F. Knoll 2015).

Mud-straw plaster fragments with whitewash finish. Found at the
Late Bronze Age settlement of Hohenmélsen, Saxony-Anhalt (Ger-
many; Landesamt fiir Denkmalpflege und Archaologie Sachsen-
Anhalt Halle (Saale), Inv. HK 97:2440b; photo: F. Knoll).

R
A Syrian woman is throwing chalk
wash on the newly plastered walls
of her house by using a small bowl
(Putt 2005, 243 Fig. 360).
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Il FURTHER (TECHNICAL) TERMS FOR PARTS AND FINDS OF EARTHEN WALLS

4 mud earth as building
material

tierra, barro como material
de construccion

terre a batir

Baulehm

Detail of the surface of a cob wall, heavily
affected by rain penetration. Jidendorf,
Saxony-Anhalt (Germany; photo: M. Pastor
Quiles 2017).

A

5cm

Bronze Age earth building fragment, probably from

the floor, showing multiple layers. Cabezo del Polo-

var, Villena, Alicante (Spain; Pastor Quiles 2016, 30
Fig. 6).

Mixing mud for construction in the Republic
of Cameroon (Steen et al. 2003, 12).

mortero de barro o de tierra ‘ mortier de terre

‘ Lehmmortel

5 mud mortar, earthen mortar

Mud mortar is frequently used for build-
ing stone walls, often in combination
with lime mortar. In this example from
Abejuela, Teruel (Spain), mud mortar is
used with abundant straw (photo: M. Pas-
tor Quiles 2017).

Plano-convex mud brick with remains of mud mortar from
the Early Neolithic site of Aruchlo, Kvemo Kartli (Georgia;
6th millennium BC; loselani 2017, 283 Fig. 4a).

Building of a traditional dome with mud
bricks in Iran. The thick mud mortar oozes
out between the bricks (Khalili 1986,

117 Fig. 3.40). Video clip of the construc-
tion with mud bricks and mud mortar:
<https://www.youtube.com/watch?v=
RMrF28Gz4i8> (26.03.2020).

6 imprint

impronta

empreinte, négatif

Abdruck

When using mud for building purposes, imprints of the materials that were originally in contact with it are often preserved.
The archaeological recovery and study of such building materials is crucial for the interpretation and reconstruction of buildings

from the past.

. Partially des-
troyed curved

} roof of an aban-
doned hermi-
tage in Elda,

X Alicante (Spain)
(photos: M. Pas-
tor Quiles 2015).
Top: Today the
floor is covered
in fragments of
roofing material
showing reed
imprints.
Bottom: The

* roof was made
of plastered
reed.

daub

® Anha

Top: Late Bronze Age

the imprint of a dog’s paw.
Wennungen, Saxony-

~ 2012, 106 Fig. 1).

. Bottom: Daub fragment
from the Copper Age site of
“= Les Moreres, Crevillente,
Alicante (Spain), featuring an imprint of a knothole (photo: M. Pastor Quiles).

fragment showing ] o
Plastering the wattle. If

the wall collapses, the
mud plaster will show the
imprints of the wattle on
its reverse (Petrequin
etal. 1991, 56).

It (Germany; Fréhlich

GLOSSARY EARTH BUILDING » 2019

35


https://www.youtube.com/watch?v=RMrF28Gz4j8
https://www.youtube.com/watch?v=RMrF28Gz4j8

36

FRANZISKA KNOLL, MARIA PASTOR QUILES, CLAIRE-ANNE DE CHAZELLES, AND LOUISE COOKE

atadura, ligazon

‘ ligature, lien, brélage

6.1 ‘ tying, lacing

AR

Roof of a house in Hortichuela, Valen-
cia (Spain). Hardened daub fragments
with imprints of braided cord are evi-
dence of a roof structure destroyed by
fire (photo: M. Pastor Quiles 2016).

2cm

Top: Braided cord imprints in a daub building fragment
from the Copper Age site of Les Moreres, Crevillente,
Alicante (Spain; photo: M. Pastor Quiles).

Bottom: Daub fragment with cord imprint from the Neo-
lithic site at Seilh, Haute-Garonne (France; photo: C.-A.de
Chazelles 2013).

‘ Schniirung, Wickelung
e

Cords are used for tying together wooden posts
in the experimental building of a Neolithic post

construction (Petrequin et al. 1991, 46).

incisions, plaster grooves

acanaladuras para fijar el
revestimiento

rainures, stries d’accrochage
(pour fixer le revétement)

Putzritzung

plaster using a comb. The creation of
surface scratches helps the exterior coat
of plaster (partially spalled off, only
visible on the very right of the image) to
adhere to the scratch coat properly
(Fromme/Herz 2013, 26 Fig. 2-46,
after Volhard 2010).

lcm

Fragment showing the positive imprint of a wavy

line suggesting a plaster groove. Found in the apse of
the Early Iron Age apsidal building of Mont Lassois,
Cote-d'Or (France; Motsch et al. 2008, 18 Fig. 9).

Different motifs of plaster grooves made with
a five-tined comb (Pressler 1994, 42). Waves,
crosses, or grid patterns were scratched into
the plaster of traditional half-timbered build-
ings.
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6.3 | preparation of the surface incision o picado de las impacts d’outil, piquetage Vorbereitung des Untergrunds
(base coat) for better plaster | superficies para fijar el zur besseren Putzanhaftung
adhesion by hewing/pecking | revestimiento durch Pickungen oder Anbei-
or by using a hatchet len von Holz

4o

Top: This half-timbered building in Wettin, Saxony-
Anhalt (Germany), shows several forms of surface pre-
paration for a better adhesion of the plaster. Besides
the plaster having been incised with various grooves,
the panel beams were also hewn with a hatchet lem
(photo: F. Knoll 2016).

Bottom: Hatchet marks in a window lintel. Arcos de las
Salinas, Teruel (Spain; photo: M. Pastor Quiles 2017).

S8 s

Top: Indentations at the bottom of a wooden post Two modern examples of plas-
from a building of the Late Iron Age (proposed chro- | ter showing hatchet marks.
nology: 136 BC) in Vittel, Vosges (France; Brénon et | Top: Agost, Alicante (Spain;

al. 2005, 187 Fig. 4). This post has not been incised | photo: M. Pastor Quiles 2015).

for the purpose of an improved adhesion of a coat, Bottom: Mallorca (Spain; photo:
but the marks would be very similar to those in this M. Pastor Quiles 2016).
image.

Bottom: Burnt fragment of earthen architecture
showing imprints of wood hewn with a hatchet. Neo-
lithic settlement at Seilh, Haute-Garonne (France;
photo: C.-A.de Chazelles 2013).

6.4 | preparation of the surface | elementos vegetales para éléments végétaux pour Vorbereitung des Untergrunds
(base coat) for better plaster | fijar el revestimiento fixer le revétement zur besseren Putzanhaftung
adhesion by using plant durch vegetabile Elemente
material

No archaeologi-
cal evidence to
our knowledge
at present.
- N - Y in.hn \

Reed used to achieve a better plaster adhesion in a half- Cords twined/twisted around a wooden building element for an

timbered building in Quedlinburg, Saxony-Anhalt (Ger- improved adhesion of the plaster. Aspe, Alicante (Spain; photo: M. Pas-

many; photo: M. Pastor Quiles 2017). tor Quiles 2015).

GLOSSARY EARTH BUILDING » 2019






Ajakane et al. 2007
R.Ajakane/S.Kamel/R.Mahjoubi/E. M. El Faleh/
J. Vallet/P. Bromblet/]. Meunier/Y. Noack/D. Bor-
schnek, Caractérisation des matériaux de const-
ruction des remparts de la médina de Méknes :
exemple de la muraille de Sidi-Baba (Meknes,
Maroc). In: H. Guillaud/C.-A. de Chazelles/
A.Klein (eds.), Les constructions en terre mas-
sive : pisé et bauge. Actes de la table ronde de
Villefontaine Isére, 28-29 mai 2005. Echanges
Transdisciplinaires 2 (Montpellier 2007) 23-32.

Allen/May 2003
P. Allen/N. May, Clay Plasters. Building Con-
servation Directory, 2003, <http://www.buil-
dingconservation.com/articles/clayplaster/
clayplaster.htm> (30.11.2018).

Atelier alp 2013
Atelier alp, Construire des murs en terre : la
technique de la bauge coffrée, 2013, <http://
www.atelier-alp.bzh/actualites/construire-
des-murs-en-terre-la-technique-de-la-bauge-
coffree/> (30.10.2017).

Aurenche 1981
0. Aurenche, La maison orientale. Larchitecture
du Proche Orient ancien des origines au milieu
du quatriéme millénaire. 1: Texte. Bibl. Arch. et
Hist. 109 (Paris 1981).

Aurenche et al. 2011
0. Aurenche/A.Klein/C.-A. de Chazelles/
H.Guillard, Essai de classification des modali-
tés de mise en ceuvre de la terre crue en parois
verticales et de leur nomenclature. In: C-A.de
Chazelles/A.Klein/N. Pousthomis (eds.), Les
cultures constructives de la brique crue. Actes
de la table ronde de Toulouse, 16-17 mai 2008.
Echanges Transdisciplinaires 3 (Montpellier
2011) 13-34.

Balfanz et al. 2019
K.Balfanz/I. Balfanz/K. Beutler/S. Buchwald/
S.Tessenow/C. Wagner/T. Wagner/W. Brestrich,
Durch Feuer konserviert — Architekturbelege
aus eisenzeitlichem Brandschutt. Vorbericht
iiber ein vorgeschichtliches Siedlungsareal in
Ragewitz, Lkr. Leipzig. Arbeits- und Forschber.
Sdchs. Bodendenkmalpfl. 57/58, 2015/16 (2019)
221-294.

Baudouin et al. 2018
E.Baudouin/B. Lyonnet/C. Hamon, Architec-
tural Techniques and Cultural Relationships
between the Caucasus and Mesopotamia at
the beginning of the sixth millenium B. C.
In: C.Douché/F.Pichon (eds.), From the Cauca-
sus to the Arabian Peninsula: Domestic Space
in the Neolithic. Proc. Internat. Conference 1.
Rev. Routes de 1'Orient (Paris 2018) 49-83.

Bedaux et al. 2003
R.Bedaux/B. Diaby/P. Maas (eds.), Larchitec-
ture de Djenné, Mali. La pérennité d'un Patri-
moine Mondial (Leiden 2003).

Binding et al. 1975
G.Binding/U. Mainzer/A. Weidenau, Kleine
Kunstgeschichte des deutschen Fachwerkbaus
(Darmstadt 1975).

Bourgeois/Pelos 1983
J. L. Bourgeois/C. Pelos, Spectacular vernacu-
lar. A new appreciation of traditional desert
architecture (Salt Lake City 1983).

Brénon et al. 2005
B.Brénon/O.Caumont/W. Tegel, Vittel «La Crois
Pierrot» (Vosges) : Abattage, faconnage et mise
en place des bois de fondation d'un batiment de
la fin de I’age du Fer. In: O. Buchsenschutz/
C.Mordant (eds.), Architectures protohisto-
riques en Europe occidentale du Néolithique
final al’age du Fer. Actes des congres nationaux
des sociétés historiques et scientifiques, 127¢

GLOSSARY EARTH BUILDING + 2019

congres, Nancy, 15-20 avril 2002 (Paris 2005)
181-199.

Brunskill 1978
R.W.Brunskill, Illustrated handbook of verna-
cular architecture? (London 1978).

Calla Garcia 2007
A.Calla Garcia, Vigencia de recursos endége-
nos en la produccién social de la vivenda rural.
Rev. Invi 60,22, 2007, 133-165, <http://revis-
tainvi.uchile.cl/index.php/INVI/article/view/
284/929> (30.10.2017).

Castilla 2004
E.J. Castilla Pascual, Estabilizacién de morteros
de barro para la protecciéon de muros de tierra.
Diss. Escuela Técnica Superior de Arquitectura,
Universidad Politécnica de Madrid (Madrid
2004) 0ai:oa.upm.es:8826.

Chausserie-Laprée/de Chazelles 2003
J. Chausserie-Laprée/C.-A.de Chazelles, La terre
massive fagonnée, un mode de construction
indigene en Gaule du sud, et la question du pisé.
In: C.-A.de Chazelles/A.Klein (eds.), Terre
modelée, découpée ou coffrée. Matériaux et
modes de mise en ceuvre. Actes de la table ronde
de Montpellier, 17-18 novembre 2001. Echan-
ges Transdisciplinaires 1 (Montpellier 2003)
299-314.

Chirinos/Zarate 2011
H.Y.Chirinos Cuadros/E.A.M. Zarate Aguinaga,
Historia de la construccion en Lambayeque.
Periodos prehispanicoy Virreinal. Diss. Univer-
sidad Nacional de Ingenieria (Lima 2011).

Cointeraux 1803
F.Cointeraux, Die Pisé-Baukunst, in ihrem gan-
zen Umfang, oder vollstindige und fassliche
Beschreibung des Verfahrens, aus blosser
gestampfter Erde, ohne weitere Zuthat, Gebaude
und Mauerwerk von aller Art wohlfeil, dauer-
haft, feuerfest, und sicher gegen Einbruch aus-
zufithren. Aus dem franzosischen Original des
Herrn Cointeraux, bearbeitet und mit Zusitzen
versehen von C. L. Seebaf$ (Leipzig 1803).

Coles 2006
J.M. Coles, Ancient wood, woodworking and
wooden houses. EuroREA 3, 2006, 50-57.

Cooke 2010
L.Cooke, Conservation Approaches to Earthen
Architecture in Archaeological Contexts. BAR
Internat. Ser. 2147 (Oxford 2010).

Correia et al. 2011
M. Correia/L. Dipasquale/S. Mecca (eds.), Terra
Europae. Earthen Architecture in the European
Union (Pisa, Bruxelles 2011).

Darles et al. 2011
C.Darles/J.-C.Roux/].-F. Breton, Larchitecture
en brique crue au Yémen de I'’Antiquité a nos
jours. In: C.-A.de Chazelles/A.Klein/N. Poust-
homis, Les cultures constructives de la brique
crue. Actes de la table ronde de Toulouse,
16—17 mai 2008. Echanges Transdisciplinaires 3
(Montpellier 2011) 121-137.

Daune-Le Brun 2003
O.Daune-Le Brun, La terre a batir, son emploi
dans les constructions du Néolithique pré-
céramique récent de Chypre. In: C.-A.de Cha-
zelles/A.Klein (eds.), Terre modelée, découpée
ou coffrée. Matériaux et modes de mise en
ceuvre. Actes de la table ronde de Montpellier,
17-18 novembre 2001. Echanges Transdiscip-
linaires 1 (Montpellier 2003) 151-160.

Davey 1964
N.Davey, Historia de la Construccién (Barce-
lona 1964).

D’Avila 2006
M.R.D'Avila, Zur Einsatzméglichkeit nichtkon-
ventioneller Bauweisen im genossenschaftlich

Bibliography

organisierten sozialen Wohnungsbau fiir Rio
Grande do Sul, Brasilien (Kassel 2006).

de Chazelles 2011
C.-A.de Chazelles, La construction en brique
crue moulée dans les pays de la Méditerranée,
du Néolithique a I'époque romaine. Réfle-
xions sur la question du moulage de la terre.
In: C.-A.de Chazelles/A.Klein/N. Poustho-
mis (eds.), Les cultures constructives de la
brique crue. Actes de la table ronde de Tou-
louse, 16-17 mai 2008. Echanges Transdiscip-
linaires 3 (Montpellier 2011) 153-164.

de Chazelles 2014
C.-A.de Chazelles, Construire en terre a Aquae
Sextiae. Voie Georges-Pompidou — domaine de
la Grassie. In: N.Nin (ed.), Aix en Archéologie.
25 ans de découvertes (Gent 2014) 211-212.

de Chazelles 2016
C.-A.de Chazelles, Recherches sur les ori-
gines de la construction en pisé en Occident.
In: M. M. Dellagi (ed.), Architecture en Terre
Crue — Raw Earth Architecture. Actes du
colloque organisé et coordonné par Mehdi
Mahmoud Dellagi, 06 février 2015, Académie
Tunisienne des Sciences, des Lettres et des
Arts, Beit al-Hikma (Tunis 2016) 9—44.

Di Stefano 2008
G.Di Stefano, Mattoni Crudi a Camarina.
In: M.L.Germana/R.Pavini (eds.), La terra
cruda nelle costruzioni. Dalle testimonianze
archeologiche all’architettura sostenibile.
Atti della Giornata di Studi Caltanissetta,
Museo Archaeologico Contrada Santo Spirito,
29 giugno 2007. Politecnico Mediterraneo
Architettura 1 (Palermo 2008) 77-86.

Doat et al. 1979
P.Doat/A.Hays/H. Houben/S. Matuk/F. Vitoux,
Construire en terre (Paris 1979).

ECVET Earth building n.d.
ECVET Earth building, Units of Learning,
n.d., <https://ecvetearth.hypotheses.org/>
(03.12.2018).

Engelhardt 1919
A.Engelhardt, Der Lehmbau. Praktische Ergeb-
nisse der von der Abteilung fiir Wohnungswe-
sen des Landesvereins fiir Volkswohlfahrt in
Hannover mit erheblicher finanzieller Unter-
stiitzung des Reichskommissars fiir das Woh-
nungswesen veranstalteten Lehrgange in der
Lehmbauweise (Hannover 1919).

Fiedermutz-Laun 1983
A.Fiedermutz-Laun, Lehmbau in Afrika
siidlich der Sahara. Mit besonderer Beriick-
sichtigung des Nigerbogens. In: H. Wich-
mann (ed.), Architektur der Verganglichkeit.
Lehmbauten der Dritten Welt (Basel, Bos-
ton 1983) 144-176.

Fiedermutz-Laun 1990
A.Fiedermutz-Laun, Das westafrikanische
Gehoftim 20. Jh. In: E. Haberland (ed.), Aus
Erde geformt: Lehmbauten in West-und Nord-
Afrika (Mainz 1990) 17-86.

Frohlich 2012
M. Frohlich, Vom téglichen Leben. In: M. Becker,
Neue Gleise auf alten Wegen I: Wennungen
und Kalzendorf. Ed. by H. Meller. Arch. Sach-
sen-Anhalt, special vol. 19 (Halle [Saale| 2012)
106-110.

Fromme/Herz 2013
1. Fromme/U. Herz, Lehm- und Kalkputze. Mér-
tel herstellen — Wiande verputzen — Oberfla-
chen gestalten? (Staufen b. Freiburg 2013).

Gemehl/Buchez 2005
D.Gemehl/N. Buchez, Larchitecture a pans de
bois a Amiens dans les années 30-50 apres J.-C.
In: O.Buchsenschutz/C. Mordant (eds.),

39


https://www.buildingconservation.com/articles/clayplaster/clayplaster.htm
https://www.buildingconservation.com/articles/clayplaster/clayplaster.htm
https://www.buildingconservation.com/articles/clayplaster/clayplaster.htm
https://www.atelier-alp.bzh/actualites/construire-des-murs-en-terre-la-technique-de-la-bauge-coffree/
https://www.atelier-alp.bzh/actualites/construire-des-murs-en-terre-la-technique-de-la-bauge-coffree/
https://www.atelier-alp.bzh/actualites/construire-des-murs-en-terre-la-technique-de-la-bauge-coffree/
https://www.atelier-alp.bzh/actualites/construire-des-murs-en-terre-la-technique-de-la-bauge-coffree/
https://www.researchgate.net/publication/328616054_Architectural_Techniques_and_Cultural_Relationships_between_the_Caucasus_and_Mesopotamia_at_the_beginning_of_the_sixth_millennium_BC_p_49-84_in_DOUCHE_C_PICHON_F_dir_Routes_de_l'Orient_Actes_1_From_t
https://www.researchgate.net/publication/328616054_Architectural_Techniques_and_Cultural_Relationships_between_the_Caucasus_and_Mesopotamia_at_the_beginning_of_the_sixth_millennium_BC_p_49-84_in_DOUCHE_C_PICHON_F_dir_Routes_de_l'Orient_Actes_1_From_t
https://www.researchgate.net/publication/328616054_Architectural_Techniques_and_Cultural_Relationships_between_the_Caucasus_and_Mesopotamia_at_the_beginning_of_the_sixth_millennium_BC_p_49-84_in_DOUCHE_C_PICHON_F_dir_Routes_de_l'Orient_Actes_1_From_t
https://www.researchgate.net/publication/328616054_Architectural_Techniques_and_Cultural_Relationships_between_the_Caucasus_and_Mesopotamia_at_the_beginning_of_the_sixth_millennium_BC_p_49-84_in_DOUCHE_C_PICHON_F_dir_Routes_de_l'Orient_Actes_1_From_t
https://www.researchgate.net/publication/328616054_Architectural_Techniques_and_Cultural_Relationships_between_the_Caucasus_and_Mesopotamia_at_the_beginning_of_the_sixth_millennium_BC_p_49-84_in_DOUCHE_C_PICHON_F_dir_Routes_de_l'Orient_Actes_1_From_t
https://www.researchgate.net/publication/328616054_Architectural_Techniques_and_Cultural_Relationships_between_the_Caucasus_and_Mesopotamia_at_the_beginning_of_the_sixth_millennium_BC_p_49-84_in_DOUCHE_C_PICHON_F_dir_Routes_de_l'Orient_Actes_1_From_t
https://www.researchgate.net/publication/328616054_Architectural_Techniques_and_Cultural_Relationships_between_the_Caucasus_and_Mesopotamia_at_the_beginning_of_the_sixth_millennium_BC_p_49-84_in_DOUCHE_C_PICHON_F_dir_Routes_de_l'Orient_Actes_1_From_t
https://www.researchgate.net/publication/328616054_Architectural_Techniques_and_Cultural_Relationships_between_the_Caucasus_and_Mesopotamia_at_the_beginning_of_the_sixth_millennium_BC_p_49-84_in_DOUCHE_C_PICHON_F_dir_Routes_de_l'Orient_Actes_1_From_t
http://revistainvi.uchile.cl/index.php/INVI/article/view/284/929
http://revistainvi.uchile.cl/index.php/INVI/article/view/284/929
http://revistainvi.uchile.cl/index.php/INVI/article/view/284/929
http://oa.upm.es/8826/
http://cybertesis.uni.edu.pe/handle/uni/815
http://cybertesis.uni.edu.pe/handle/uni/815
http://cybertesis.uni.edu.pe/handle/uni/815
http://cybertesis.uni.edu.pe/handle/uni/815
https://exarc.net/ark:/88735/10010
https://exarc.net/ark:/88735/10010
https://www.researchgate.net/publication/310448480_TERRA_EUROPAE_Earthen_Architecture_in_the_European_Union
https://www.researchgate.net/publication/310448480_TERRA_EUROPAE_Earthen_Architecture_in_the_European_Union
https://www.researchgate.net/publication/310448480_TERRA_EUROPAE_Earthen_Architecture_in_the_European_Union
https://www.researchgate.net/publication/281404450_L%27architecture_en_brique_crue_au_Yemen_de_l%27Antiquite_a_nos_jours
https://www.researchgate.net/publication/281404450_L%27architecture_en_brique_crue_au_Yemen_de_l%27Antiquite_a_nos_jours
https://www.researchgate.net/publication/281404450_L%27architecture_en_brique_crue_au_Yemen_de_l%27Antiquite_a_nos_jours
https://www.researchgate.net/publication/281404450_L%27architecture_en_brique_crue_au_Yemen_de_l%27Antiquite_a_nos_jours
https://www.researchgate.net/publication/281404450_L%27architecture_en_brique_crue_au_Yemen_de_l%27Antiquite_a_nos_jours
https://www.researchgate.net/publication/281404450_L%27architecture_en_brique_crue_au_Yemen_de_l%27Antiquite_a_nos_jours
https://www.researchgate.net/publication/281404450_L%27architecture_en_brique_crue_au_Yemen_de_l%27Antiquite_a_nos_jours
https://www.upress.uni-kassel.de/katalog/abstract_en.php?978-3-89958-245-1
https://www.upress.uni-kassel.de/katalog/abstract_en.php?978-3-89958-245-1
https://www.upress.uni-kassel.de/katalog/abstract_en.php?978-3-89958-245-1
https://www.upress.uni-kassel.de/katalog/abstract_en.php?978-3-89958-245-1
https://www.academia.edu/9875123/La_construction_en_brique_crue_moulée_dans_les_pays_de_la_Méditerranée_du_Néolithique_à_lépoque_romaine._Réflexions_sur_la_question_du_moulage_de_la_terre
https://www.academia.edu/9875123/La_construction_en_brique_crue_moulée_dans_les_pays_de_la_Méditerranée_du_Néolithique_à_lépoque_romaine._Réflexions_sur_la_question_du_moulage_de_la_terre
https://www.academia.edu/9875123/La_construction_en_brique_crue_moulée_dans_les_pays_de_la_Méditerranée_du_Néolithique_à_lépoque_romaine._Réflexions_sur_la_question_du_moulage_de_la_terre
https://www.academia.edu/9875123/La_construction_en_brique_crue_moulée_dans_les_pays_de_la_Méditerranée_du_Néolithique_à_lépoque_romaine._Réflexions_sur_la_question_du_moulage_de_la_terre
https://www.academia.edu/9875123/La_construction_en_brique_crue_moulée_dans_les_pays_de_la_Méditerranée_du_Néolithique_à_lépoque_romaine._Réflexions_sur_la_question_du_moulage_de_la_terre
https://www.academia.edu/9875123/La_construction_en_brique_crue_moulée_dans_les_pays_de_la_Méditerranée_du_Néolithique_à_lépoque_romaine._Réflexions_sur_la_question_du_moulage_de_la_terre
https://www.academia.edu/9875123/La_construction_en_brique_crue_moulée_dans_les_pays_de_la_Méditerranée_du_Néolithique_à_lépoque_romaine._Réflexions_sur_la_question_du_moulage_de_la_terre
https://www.academia.edu/9875123/La_construction_en_brique_crue_moulée_dans_les_pays_de_la_Méditerranée_du_Néolithique_à_lépoque_romaine._Réflexions_sur_la_question_du_moulage_de_la_terre
https://www.academia.edu/9875123/La_construction_en_brique_crue_moulée_dans_les_pays_de_la_Méditerranée_du_Néolithique_à_lépoque_romaine._Réflexions_sur_la_question_du_moulage_de_la_terre
https://www.academia.edu/36392893/Recherches_sur_les_origines_de_la_construction_en_pisé_en_Occident.pdf
https://www.academia.edu/36392893/Recherches_sur_les_origines_de_la_construction_en_pisé_en_Occident.pdf
https://www.academia.edu/36392893/Recherches_sur_les_origines_de_la_construction_en_pisé_en_Occident.pdf
https://www.academia.edu/36392893/Recherches_sur_les_origines_de_la_construction_en_pisé_en_Occident.pdf
https://www.academia.edu/36392893/Recherches_sur_les_origines_de_la_construction_en_pisé_en_Occident.pdf
https://www.academia.edu/36392893/Recherches_sur_les_origines_de_la_construction_en_pisé_en_Occident.pdf
https://www.academia.edu/36392893/Recherches_sur_les_origines_de_la_construction_en_pisé_en_Occident.pdf
https://www.academia.edu/36392893/Recherches_sur_les_origines_de_la_construction_en_pisé_en_Occident.pdf
http://www.caminosostenible.org/wp-content/uploads/BIBLIOTECA/P.%20Doat,%20et.%20al.%20-Building%20With%20Earth.pdf
http://www.caminosostenible.org/wp-content/uploads/BIBLIOTECA/P.%20Doat,%20et.%20al.%20-Building%20With%20Earth.pdf
https://ecvetearth.hypotheses.org/
https://www.academia.edu/9688490/Madeleine_Fröhlich_Vom_täglichem_Leben
https://www.academia.edu/9688490/Madeleine_Fröhlich_Vom_täglichem_Leben
https://www.academia.edu/9688490/Madeleine_Fröhlich_Vom_täglichem_Leben
https://www.academia.edu/9688490/Madeleine_Fröhlich_Vom_täglichem_Leben
https://www.academia.edu/9688490/Madeleine_Fröhlich_Vom_täglichem_Leben

FRANZISKA KNOLL, MARIA PASTOR QUILES, CLAIRE-ANNE DE CHAZELLES, AND LOUISE COOKE

Architectures protohistoriques en Europe occi-
dentale du Néolithique final a I’dge du Fer.
Actes des congres nationaux des sociétés histo-
riques et scientifiques 127° congres, Nancy,
15—20 avril 2002 (Paris 2005) 209-216.

Gentilleau 2011
J. M. Gentilleau, Les briques de terre crue de
Figuig (Maroc). In: C-A.de Chazelles/A.Klein/
N.Pousthomis (eds.), Les cultures constructives
delabrique crue. Actes de la table ronde de Tou-
louse, 16-17 mai 2008. Echanges Transdiscipli-
naires 3 (Montpellier 2011) 409-416.

Gheorghiu 2013
D.Gheorghiu, Experiment and indirect evidence
(The reconstruction of Chalcolithic architec-
ture). In: A.Palomo/R.Piqué/X. Terradas (eds.),
Experimentacion en arqueologia. Estudio y
difusion del pasado. Ser. Monogr. Mus. Arqu.
Catalunya 25 (Girona 2013) 447-451.

Grimm 1939
P.Grimm, Hohenrode — eine mittelalterliche
Siedlung im Siidharz. Ver6ff. Landesanstalt
Volkheitskde. Halle 11 (Halle [Saale] 1939).

Guerrero/Boto de Matos 2013
L.F. Guerrero/J. G. Boto de Matos Caeiro,
Ellegado de la construccién tradicional con
tapial. Gaceta Inst. Patrimonio Cultural Estado
Oaxaca 24, 2013, 4-11.

Guillaud 2003
H. Guillaud, Construire en blocs découpés
et mottes de gazon. In: C.-A.de Chazelles/
A.Klein (eds.), Terre modelée, découpée ou coff-
rée. Matériaux et modes de mise en ceuvre. Actes
de la table ronde de Montpellier, 17-18 novem-
bre 2001. Echanges Transdisciplinaires 1 (Mont-
pellier 2003) 185-211.

Guillaud 2011
H. Guillaud, De traces en repéres choisis : éloge
terrestre de la brique crue. In: C.-A. de Cha-
zelles/A.Klein/N. Pousthomis, Les cultures con-
structives de la brique crue. Actes de la table
ronde de Toulouse, 16—17 mai 2008. Echanges
Transdisciplinaires 3 (Montpellier 2011) 35-61.

Giintzel 1986
J. Giintzel, Zur Geschichte des Lehmbaus in
Deutschland (Staufen b. Freiburg 1986).

Gutherz et al. 2011
X.Gutherz/L.Jallot/]. Wattez/C. Borgnon/
J.-C.Roux/Y.Thouvenot/M. Orgeval, L'habitat
néolithique final de la Capouliere IV (Mauguio,
Hérault) : présentation des principaux résul-
tats 2004-2007. In: 1. Sénépart/T. Perrin/E. Thi-
rault/S. Bonnardin (eds.), Marges, frontieres et
transgressions. Actualité de la recherche. Actes
des 8¢ Rencontres Méridionales de Préhistoire
Récente, Marseille, 7 & 8 novembre 2008 (Tou-
louse 2011) 413-438.

Hamon et al. 2016
C.Hamon/M.Jalabadze/T. Agapishvili/E. Bau-
douin/I. Koridze/E. Messager, Gadachrili
Gora: Architecture and organisation of a Neo-
lithic settlement in the middle Kura Valley
(()‘h millennium BC, Georgia). Quaternary Inter-
nat. 395, 2016, 154-169.

Hinsel/Medovi¢ 1991
B.Hinsel/P. Medovic, Vorbericht iiber die jugos-
lawisch-deutschen Ausgrabungen in der Sied-
lung von Feudvar bei Mo3Sorin (Gem. Titel,
Vojvodina) von 1986-1990. Ber. RGK 72, 1991,
45-203.

Hansen/Ullrich 2017
S.Hansen/M. Ullrich, Report on the 2012—2014
Excavation Campaign in Aruchlo. In: B. Hel-
wing/T. Aliyev/B. Lyonnet/F. Guliyev/S. Han-
sen/G. Mirtskhulava (eds.), The Kura Projects.
New Research on the Later Prehistory of the
Southern Caucasus. Arch. Iran u. Turan 16 (Ber-
lin 2017) 201-222.

Haselberger 1964
H.Haselberger, Bautraditionen der westafri-
kanischen Negerkulturen (Wien 1964).

Henrich/Schmidt 2010
C.Henrich/M. Schmidt, Hélle 11 — von der mit-
telalterlichen Kemenate zur stattlichen Hof-
anlage. In: M. Goer/D.].de Vries/B. Furrer/
U.Klein/H. Stiewe/A. Weidlich (eds.), Baufor-
schung in Quedlinburg und der Harzregion.
Bericht iiber die Tagung des Arbeitskreises
fur Hausforschung e. V. in Quedlinburg vom
11. bis 15. Juni 2006. Jahrb. Hausforsch. 57
(Marburg 2010) 97-108.

Historic England 2015
Historic England, Earth, Brick & Terracotta.
Practical Building Conservation 4 (Farn-
ham 2015).

Historic Environment Scotland n.d.
Historic Environment Scotland, Building mate-
rials: Earth, n.d., <https://www.engineshed.
scot/building-advice/building-materials/earth/>
(03.12.2018).

Houben/Guillaud 1994
H.Houben/H. Guillaud, Earth construction: a
comprehensive guide (London 1994).

Hrouda 1983
B.Hrouda, Zur Lehmbauweise im Alten Orient.
In: H.Wichmann (ed.), Architektur der Ver-
géanglichkeit. Lehmbauten der Dritten Welt
(Basel, Boston 1983) 54-73.

Ioseliani 2017
V.lIoseliani, Architecture Debris from the Burnt
Layers. In: B. Helwing/T. Aliyev/B. Lyonnet/
F.Guliyev/S. Hansen/G. Mirtskhulava (eds.),
The Kura Projects. New Research on the Later
Prehistory of the Southern Caucasus. Arch. Iran
u. Turan 16 (Berlin 2017) 281-285.

Jallot/Wattez 2015
L.Jallot/]. Wattez (eds.), Construire en terre
2. Géoarchéologie-archéologie. Séminaire de
recherche et de formation doctorale. 6°™¢ Sémi-
naire sur I’habitat néolithique et 6™¢ Rencontre
d’Archéologie préventive. Seconde table ronde
sur les constructions en terre. Programme et
Résumés (Montpellier 2015).

Kabat 1955
J.Kabat, Otomanskd osada v Barci u Kosic. Arch.
Rozhledy 7, 1955, 594—617.

Kampinen 2008
A.R.Kampinen, The Sod houses of Custer
County, Nebraska. Diss. Univ. Georgia (Athens,
GA 2008) <https://getd.libs.uga.edu/pdfs/kam-
pinen andrea r 200805 mhp.pdf> (03.12.2018).

Kaul 1999
F.Kaul, Vestervig — an Iron Age village mound
in Thy, NW Jutland. In: C.Fabech/J.Ring-
ved (eds.), Settlement and Landscape. Procee-
dings of a conference in Arhus, Denmark,
May 4-7 1998. Jutland Arch. Soc. Publ. (Moes-
gard 1999) 53-68.

Kéré 1995
B.Kéré, Architecture et cultures construc-
tives du Burkina Faso. Human Settlements
and Socio-Cultural Environment 46 (Ville-
fontaine 1995).

Khalili 1986
N.Khalili, Ceramic Houses. How to build your
own (San Francisco 1986).

Klein 2003
A.Klein, La construction en terre crue par
couches continues, en Midi-Pyrénées. XVIe-
XXe siecles. Contribution a I'identification des
techniques. In: C.-A.de Chazelles/A.Klein (eds.),
Terre modelée, découpée ou coffrée. Matériaux
et modes de mise en ceuvre. Actes de la table
ronde de Montpellier, 17-18 novembre 2001.
Echanges Transdisciplinaires 1 (Montpel-

lier 2003) 417-437.

Klein 2007
A.Klein, La construction en pisé procédant
par banchées appareillées, en Midi-Pyrénées.
Fin XVII®~début XX¢ s. Contribution a la
reconnaissance des différentes techniques.
In: H.Guillaud/C.-A. de Chazelles/A.Klein (eds.),
Les constructions en terre massive : pisé et
bauge. Actes de la table ronde de Villefontaine
Isére, 28-29 mai 2005. Echanges Transdiscip-
linaires 2 (Montpellier 2007) 157-179.

Knoll 2018
F.Knoll, Rot, Weif3, Schwarz. Die Wandmale-
rei Mitteldeutschlands wihrend der spéten
Bronze-/frithen Eisenzeit (1300-450 v. Chr.) in
ihrem europiischen Kontext. Ver6ff. Landes-
amt Denkmalpfl. u. Arch. Sachsen-Anhalt 78
(Halle [Saale] 2018).

Knoll/Klamm 2015
F.Knoll/M.Klamm, Baustoff Lehm — seit Jahr-
tausenden bewihrt. Archiologische, historische
und rezente Zeugnisse des Lehmbaus. Ein Leit-
faden fiir den Umgang mit »Rot- oder Hiitten-
lehm« im archéologischen Befund. KI. H. Arch.
Sachsen-Anhalt 12 (Halle [Saale] 2015).

Koch 2001
H.Koch, Persepolis. Glinzende Hauptstadt des
Perserreichs (Mainz 2001).

Koster 1921
Koster, Der Lehmwellerbau und die Selbsthilfe.
In: R. Stegemann (ed.), Die Lehmbauweise. Sie-
ben Vortrage gehalten am 28. und 29. Januar 1921
in Dresden auf der zweiten Tagung des Deutschen
Ausschusses zur Forderung der Lehmbauweise.
Siedler-Biicherei 3 (Dresden 1921) 42—-46.

Kriinitz 1781
D.J.G.Kriinitz, Oekonimisch-technologische
Encyclopedie 22, s.v. Haus (Berlin 1781).

Lauber 2011
W.Lauber (ed.), Architektur der Dogon. Tradi-
tioneller Lehmbau in Mali (Ostfildern 2011).

Lewis 2009
M. Lewis, Lehmwickel and the German Dias-
pora. In: K. E.Kurrer/W. Lorenz/V. Wetzk (eds.),
Proceedings of the Third International Con-
gress on Construction History, Brandenburg
University of Technology, 20t"-24th May 2009
(Cottbus 2009) 951-958.

Lewis 2018
M. Lewis, The geography of earth building.
In: C.Mileto/F. Vegas Lopez-Manzanares/L. Gar-
cfa-Soriano/V. Cristini (eds.), Vernacular and
Earthen Architecture: Conservation and Sus-
tainability. Proceedings of SOSTierra 2017,
Valencia, Spain, 14-16 September 2017 (Lon-
don 2018) 9—14.

Lloyd 1963
S.Lloyd, Mounds of the Near East (Edinburgh
1963).

Macfarlane 2015
R.Macfarlane, Landmarks (London 2015).

Manfredini 2005
A.Manfredini, Les cabanes énéolithiques de
Maccarese (Rome). In: O. Buchsenschutz/C. Mor-
dant (eds.), Architectures protohistoriques en
Europe occidentale du Néolithique final a’Age
du Fer. Actes des congrés nationaux des sociétés
historiques et scientifiques 1277¢ congres, Nancy,
15-20 avril 2002 (Paris 2005) 465—472.

Mclntosh 1995
S.K.MclIntosh (ed.), Excavations at Jenné-Jeno,
Hambarketolo, and Kaniana (Inland Niger
Delta, Mali), the 1981 Season. Univ. California
Publ. Anthr. 20 (Berkeley, Los Angeles 1995).

Mileto/Vegas 2018
C.Mileto/F. Vegas, Earthen heritage in the USA:
Approximation to constructive techniques.
In: C.Mileto/F. Vegas/L. Garcia-Soriano/V. Cris-
tini (eds.), Vernacular and Earthen Architec-

GLOSSARY EARTH BUILDING + 2019


https://www.researchgate.net/publication/290813120_EXPERIMENT_AND_INDIRECT_EVIDENCE_THE_RECONSTRUCTION_OF_CHALCOLITHIC_ARCHITECTURE
https://www.researchgate.net/publication/290813120_EXPERIMENT_AND_INDIRECT_EVIDENCE_THE_RECONSTRUCTION_OF_CHALCOLITHIC_ARCHITECTURE
https://www.researchgate.net/publication/290813120_EXPERIMENT_AND_INDIRECT_EVIDENCE_THE_RECONSTRUCTION_OF_CHALCOLITHIC_ARCHITECTURE
https://www.researchgate.net/publication/290813120_EXPERIMENT_AND_INDIRECT_EVIDENCE_THE_RECONSTRUCTION_OF_CHALCOLITHIC_ARCHITECTURE
https://www.researchgate.net/publication/290813120_EXPERIMENT_AND_INDIRECT_EVIDENCE_THE_RECONSTRUCTION_OF_CHALCOLITHIC_ARCHITECTURE
https://www.researchgate.net/publication/290813120_EXPERIMENT_AND_INDIRECT_EVIDENCE_THE_RECONSTRUCTION_OF_CHALCOLITHIC_ARCHITECTURE
https://www.oaxaca.gob.mx/inpac/wp-content/uploads/sites/17/2017/05/GACETA-24.pdf
https://www.oaxaca.gob.mx/inpac/wp-content/uploads/sites/17/2017/05/GACETA-24.pdf
https://www.oaxaca.gob.mx/inpac/wp-content/uploads/sites/17/2017/05/GACETA-24.pdf
https://www.oaxaca.gob.mx/inpac/wp-content/uploads/sites/17/2017/05/GACETA-24.pdf
https://www.academia.edu/11356557/L_habitat_néolithique_final_de_la_Capoulière_IV_Mauguio_Hérault_présentation_des_principaux_résultats_2004-2007_In_Actes_des_8è_Rencontres_Méridionales_de_Préhistoire_Récente_Marseille_7_et_8_novembre_2008_Ed._Archives_d_écologie_préhistorique_pp_413-437
https://www.academia.edu/11356557/L_habitat_néolithique_final_de_la_Capoulière_IV_Mauguio_Hérault_présentation_des_principaux_résultats_2004-2007_In_Actes_des_8è_Rencontres_Méridionales_de_Préhistoire_Récente_Marseille_7_et_8_novembre_2008_Ed._Archives_d_écologie_préhistorique_pp_413-437
https://www.academia.edu/11356557/L_habitat_néolithique_final_de_la_Capoulière_IV_Mauguio_Hérault_présentation_des_principaux_résultats_2004-2007_In_Actes_des_8è_Rencontres_Méridionales_de_Préhistoire_Récente_Marseille_7_et_8_novembre_2008_Ed._Archives_d_écologie_préhistorique_pp_413-437
https://www.academia.edu/11356557/L_habitat_néolithique_final_de_la_Capoulière_IV_Mauguio_Hérault_présentation_des_principaux_résultats_2004-2007_In_Actes_des_8è_Rencontres_Méridionales_de_Préhistoire_Récente_Marseille_7_et_8_novembre_2008_Ed._Archives_d_écologie_préhistorique_pp_413-437
https://www.academia.edu/11356557/L_habitat_néolithique_final_de_la_Capoulière_IV_Mauguio_Hérault_présentation_des_principaux_résultats_2004-2007_In_Actes_des_8è_Rencontres_Méridionales_de_Préhistoire_Récente_Marseille_7_et_8_novembre_2008_Ed._Archives_d_écologie_préhistorique_pp_413-437
https://www.academia.edu/11356557/L_habitat_néolithique_final_de_la_Capoulière_IV_Mauguio_Hérault_présentation_des_principaux_résultats_2004-2007_In_Actes_des_8è_Rencontres_Méridionales_de_Préhistoire_Récente_Marseille_7_et_8_novembre_2008_Ed._Archives_d_écologie_préhistorique_pp_413-437
https://www.academia.edu/11356557/L_habitat_néolithique_final_de_la_Capoulière_IV_Mauguio_Hérault_présentation_des_principaux_résultats_2004-2007_In_Actes_des_8è_Rencontres_Méridionales_de_Préhistoire_Récente_Marseille_7_et_8_novembre_2008_Ed._Archives_d_écologie_préhistorique_pp_413-437
https://www.academia.edu/11356557/L_habitat_néolithique_final_de_la_Capoulière_IV_Mauguio_Hérault_présentation_des_principaux_résultats_2004-2007_In_Actes_des_8è_Rencontres_Méridionales_de_Préhistoire_Récente_Marseille_7_et_8_novembre_2008_Ed._Archives_d_écologie_préhistorique_pp_413-437
https://www.academia.edu/11356557/L_habitat_néolithique_final_de_la_Capoulière_IV_Mauguio_Hérault_présentation_des_principaux_résultats_2004-2007_In_Actes_des_8è_Rencontres_Méridionales_de_Préhistoire_Récente_Marseille_7_et_8_novembre_2008_Ed._Archives_d_écologie_préhistorique_pp_413-437
https://www.academia.edu/11356557/L_habitat_néolithique_final_de_la_Capoulière_IV_Mauguio_Hérault_présentation_des_principaux_résultats_2004-2007_In_Actes_des_8è_Rencontres_Méridionales_de_Préhistoire_Récente_Marseille_7_et_8_novembre_2008_Ed._Archives_d_écologie_préhistorique_pp_413-437
https://www.sciencedirect.com/science/article/pii/S1040618215001056?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1040618215001056?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1040618215001056?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1040618215001056?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1040618215001056?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1040618215001056?via%3Dihub
https://www.academia.edu/35541227/_2017_S._Hansen_M._Ullrich_Report_on_the_2012-2014_Excavation_Campaign_in_Aruchlo
https://www.academia.edu/35541227/_2017_S._Hansen_M._Ullrich_Report_on_the_2012-2014_Excavation_Campaign_in_Aruchlo
https://www.academia.edu/35541227/_2017_S._Hansen_M._Ullrich_Report_on_the_2012-2014_Excavation_Campaign_in_Aruchlo
https://www.academia.edu/35541227/_2017_S._Hansen_M._Ullrich_Report_on_the_2012-2014_Excavation_Campaign_in_Aruchlo
https://www.academia.edu/35541227/_2017_S._Hansen_M._Ullrich_Report_on_the_2012-2014_Excavation_Campaign_in_Aruchlo
https://www.academia.edu/35541227/_2017_S._Hansen_M._Ullrich_Report_on_the_2012-2014_Excavation_Campaign_in_Aruchlo
https://www.academia.edu/35541227/_2017_S._Hansen_M._Ullrich_Report_on_the_2012-2014_Excavation_Campaign_in_Aruchlo
https://historicengland.org.uk/images-books/publications/earth-brick-terracotta-conservation/earth-brick-terracotta-marketing-spread/
https://historicengland.org.uk/images-books/publications/earth-brick-terracotta-conservation/earth-brick-terracotta-marketing-spread/
https://historicengland.org.uk/images-books/publications/earth-brick-terracotta-conservation/earth-brick-terracotta-marketing-spread/
https://www.engineshed.scot/building-advice/building-materials/earth/
https://www.engineshed.scot/building-advice/building-materials/earth/
https://www.academia.edu/10805452/CONSTRUIRE_EN_TERRE_-_2_Géoarchéologie-archéologie_Séminaire_de_recherche_et_de_formation_doctorale_-23-24_fevrier_2015
https://www.academia.edu/10805452/CONSTRUIRE_EN_TERRE_-_2_Géoarchéologie-archéologie_Séminaire_de_recherche_et_de_formation_doctorale_-23-24_fevrier_2015
https://www.academia.edu/10805452/CONSTRUIRE_EN_TERRE_-_2_Géoarchéologie-archéologie_Séminaire_de_recherche_et_de_formation_doctorale_-23-24_fevrier_2015
https://www.academia.edu/10805452/CONSTRUIRE_EN_TERRE_-_2_Géoarchéologie-archéologie_Séminaire_de_recherche_et_de_formation_doctorale_-23-24_fevrier_2015
https://www.academia.edu/10805452/CONSTRUIRE_EN_TERRE_-_2_Géoarchéologie-archéologie_Séminaire_de_recherche_et_de_formation_doctorale_-23-24_fevrier_2015
https://www.academia.edu/10805452/CONSTRUIRE_EN_TERRE_-_2_Géoarchéologie-archéologie_Séminaire_de_recherche_et_de_formation_doctorale_-23-24_fevrier_2015
https://www.academia.edu/10805452/CONSTRUIRE_EN_TERRE_-_2_Géoarchéologie-archéologie_Séminaire_de_recherche_et_de_formation_doctorale_-23-24_fevrier_2015
https://getd.libs.uga.edu/pdfs/kampinen_andrea_r_200805_mhp.pdf
https://getd.libs.uga.edu/pdfs/kampinen_andrea_r_200805_mhp.pdf
https://craterre.hypotheses.org/files/2017/05/7157_Architecture_et_cultures_constructives_du_Burkina_Faso.pdf
https://craterre.hypotheses.org/files/2017/05/7157_Architecture_et_cultures_constructives_du_Burkina_Faso.pdf
https://craterre.hypotheses.org/files/2017/05/7157_Architecture_et_cultures_constructives_du_Burkina_Faso.pdf
https://craterre.hypotheses.org/files/2017/05/7157_Architecture_et_cultures_constructives_du_Burkina_Faso.pdf
http://www.kruenitz1.uni-trier.de/
http://www.kruenitz1.uni-trier.de/
http://www.bma.arch.unige.it/PDF/CONSTRUCTION_HISTORY_2009/VOL2/LEWIS-Miles_VW_Paper-revised_layouted.pdf
http://www.bma.arch.unige.it/PDF/CONSTRUCTION_HISTORY_2009/VOL2/LEWIS-Miles_VW_Paper-revised_layouted.pdf
http://www.bma.arch.unige.it/PDF/CONSTRUCTION_HISTORY_2009/VOL2/LEWIS-Miles_VW_Paper-revised_layouted.pdf
http://www.bma.arch.unige.it/PDF/CONSTRUCTION_HISTORY_2009/VOL2/LEWIS-Miles_VW_Paper-revised_layouted.pdf
http://www.bma.arch.unige.it/PDF/CONSTRUCTION_HISTORY_2009/VOL2/LEWIS-Miles_VW_Paper-revised_layouted.pdf
http://www.bma.arch.unige.it/PDF/CONSTRUCTION_HISTORY_2009/VOL2/LEWIS-Miles_VW_Paper-revised_layouted.pdf
https://books.google.de/books?id=Af8aBQAAQBAJ&pg=PT11&hl=de&source=gbs_toc_r&cad=3#v=onepage&q&f=false
https://books.google.de/books?hl=de&lr=&id=DhiPUvi1ylYC&oi=fnd&pg=PR11&ots=cRmHYuVnsl&sig=2bm0yv_Vx49e0nfO6GhHLw-tuhc&redir_esc=y#v=onepage&q&f=false
https://books.google.de/books?hl=de&lr=&id=DhiPUvi1ylYC&oi=fnd&pg=PR11&ots=cRmHYuVnsl&sig=2bm0yv_Vx49e0nfO6GhHLw-tuhc&redir_esc=y#v=onepage&q&f=false
https://books.google.de/books?hl=de&lr=&id=DhiPUvi1ylYC&oi=fnd&pg=PR11&ots=cRmHYuVnsl&sig=2bm0yv_Vx49e0nfO6GhHLw-tuhc&redir_esc=y#v=onepage&q&f=false
https://books.google.de/books?hl=de&lr=&id=DhiPUvi1ylYC&oi=fnd&pg=PR11&ots=cRmHYuVnsl&sig=2bm0yv_Vx49e0nfO6GhHLw-tuhc&redir_esc=y#v=onepage&q&f=false

ture: Conservation and Sustainability. Pro-
ceedings of SOSTierra 2017, Valencia, Spain,
14-16 September 2017 (London 2018) 179-184.

Mileto et al. 2011
C.Mileto/F. Vegas/V. Cristini/L. Garcia, Earthen
techniques in Europe. In: M. Correia/L. Dipas-
quale/S.Mecca (eds.), Terra Europae. Earthen
Architecture in the European Union (Pisa, Bru-
xelles 2011) 195-203.

Minke 2001
G.Minke, Manual de construccion en tierra. La
tierra como material de construccién y su aplica-
cién en la arquitectura actual (Montevideo 2001).

Minke 2017
G.Minke, Handbuch Lehmbau. Baustoffkunde,
Techniken, Lehmarchitektur?9 (Staufen b. Frei-
burg 2017).

Molist 1996
M. Molist Montana, Tell Halula (Siria). Un yaci-
miento neolitico del valle medio del Eufrates.
Campanas de 1991 y 1992 (Madrid 1996).

Motsch et al. 2008
A.Méotsch/A. Haffner/U. Miiller, Zu den Aus-
grabungen des Kieler Instituts fiir Ur- und
Frithgeschichte am Mont Lassois 2004-2006.
In: D.Krausse (ed.), Frithe Zentralisierungs-und
Urbanisierungsprozesse. Zur Genese und Ent-
wicklung frithkeltischer Fiirstensitze und ihres
territorialen Umlandes. Kolloquium des DFG-
Schwerpunktprogramms 1171 in Blaubeuren,
9.-11. Oktober 2006. Forsch. u. Ber. Vor-u. Frith-
gesch. Baden-Wiirttemberg 101 (Stuttgart 2008)
9-26.

Miiller-Scheefiel/Hofmann 2013
N. Miiller-Scheefiel/R. Hofmann, Der Fundplatz
Zagrebnice bei Papratnica. In: J. Miiller/K. Rass-
mann/R.Hofmann (eds.), OkoliSte 1 — Untersu-
chungen einer spitneolithischen Siedlungskam-
mer in Zentralbosnien. Univforsch. Prihist.
Arch. 228 (Bonn 2013) 143-172.

Niemeyer 1944
R.Niemeyer, Der Massive Lehmbau. Woh-
nungsbau in Deutschland. Offizielles Organ
des Reichswohnungskommissars. Fachbl.
Dt. Akad. Wohnungswesen e.V. H. 7/8, 1944,
75-76.

Niemeyer 1982
R.Niemeyer, Der Lehmbau und seine prakti-
sche Anwendung. Unveranderter Nachdruck
der Originalausgabe von 1946 (Staufen b. Frei-
burg 1982).

Oliver 2003
P. Oliver, Dwellings. The Vernacular House
worldwide (London, New York 2003).

Pastor Quiles 2014
M. Pastor Quiles, Cabezo Pardo. Contribucion
alas formas constructivas de un hébitat
argarico a partir del estudio de los elementos
de barro. In: J. A.L6pez Padilla (ed.), Cabezo
Pardo (San Isidro/Granja de Rocamora, Ali-
cante). Excavaciones arqueoldgicas en el
yacimiento de la Edad del Bronce. Mus. Arqu.
Alicante - Mem. Excavaciones Arqu. 6 (Ali-
cante 2014) 306—321.

Pastor Quiles 2016
M. Pastor Quiles, El estudio de los materiales
constructivos de tierra del Cabezo del Polovar
(Villena, Alicante): Aportacion alas formas con-
structivas de dos pequenas edificaciones cam-
pesinas de la Edad del Bronce en el Levante pen-
insular, Dama. Documentos Arqu. y Patrimonio
Hist. 1, 2016, 25-39.

Pastor Quiles 2017
M. Pastor Quiles, La construccién con tierra en
arqueologia: teorfa, método, técnicas y aplica-
cion. Arqueologia — Publ. Univ. Alicante (Ali-
cante 2017).

Pastor Quiles et al. 2018
M. Pastor Quiles/F. ]. Jover Maestre/S. Martinez
Monleén/]. A. Lépez Padilla, La construccién

GLOSSARY EARTH BUILDING » 2019

mediante amasado de barro en forma de bolas
de Caramoro I (Elche, Alicante): Identificaciéon
de una nueva técnica constructiva con tierra
en un asentamiento argarico. Cuad. Prehist. y
Arqu. 44, 2018, 81-99, doi:10.15366/cupau-
am2018.44.004.

Pavini 2008
R.Pavini, Strutture in Mattoni crudi dell’antica
Gela. In: M.L.Germana/R. Pavini, La terra cruda
nelle costruzioni. Dalle testimonianze archeolo-
giche all’architettura sostenibile. Atti della Gior-
nata di Studi Caltanissetta, Museo Archaeolo-
gico Contrada Santo Spirito, 29 giugno 2007.
Politecnico Mediterraneo Architettura 1
(Palermo 2008) 87-98.

Perello 2015
B. Perello, Pisé or not pisé? Probléeme de défini-
tion des techniques traditionnelles de la con-
struction en terre sur les sites archéologiques.
ArchéOrient — Le Blog, 2015, <https://archeori-
ent.hypotheses.org/4562> (03.12.2018).

Pétrequin et al. 1991
P.Pétrequin/J. L. Monnier/A. M. Pétrequin/
A.Richard/A. Gentizon, Construire une
maison 3000 ans avant J.-C. Le lac de Ché-
lain au Néolithique. Arch. Franche-Comté
(Paris 1991).

Piesbergen 2007
T.]. Piesbergen, Der kontextuelle Raum im vor-
derasiatischen Neolithikum. Die Entwicklung
der Lehmarchitektur, die Sozio-Okonomie
des Bauens und Wohnens und die kulturelle
Organisation des architektonischen Raums.
BAR Internat. Ser. 1589 (Oxford 2007).

Pressler 1994
E.Pressler, Das Ausfachen mit Lehm. Eine
Zusammenfassung von Beitragen aus dem
Mitteilungsblatt »Der Holznagel« 4 (Kirch-
seelte 1994).

Proterra 2003
Proterra, Técnicas mixtas de construccién
con tierra. Proyecto XIV.6 (Salvador 2003).

Piitt 2005
K. Piitt, Zelte, Kuppeln und Hallenhauser.
Wohnen und Bauen im lindlichen Syrien
(Petersberg 2005).

Randsborg/Merkyte 2013
K.Randsborg/I. Merkyte, Bénin. Histoire
archedlogique populaire. Centre World
Arch. 10 = Acta Arch. (Kebenhavn) Suppl. 84,2
(Oxford 2013).

Roux 2003
J.-C.Roux, Exemples de mise en ceuvre de murs
en terre massive dans la ville portuaire de Lattes
(Hérault) aux Ve et premiére moitié IVe s. av. n. &.
In: C-A.de Chazelles/A.Klein (eds.), Terre mode-
lée, découpée ou coffrée. Matériaux et modes de
mise en ceuvre. Actes de la table ronde de Mont-
pellier, 17-18 novembre 2001. Echanges Trans-
disciplinaires 1 (Montpellier 2003) 263-273.

Roux 2008
J.-C.Roux, Lemploi de la bauge dans I'architec-
ture protohistorique de Lattes (fin du VI¢s.—
milieu du I'V®s. av. J.-C.). Gallia 65,1, 2008,
107-109.

Roux/Cammas 2010
J.-C.Roux/C.Cammas, Les techniques construc-
tives en bauge dans 'architecture protohisto-
rique de Lattara (milieu Vé-milieu IV®s. av.
n. &.). Lattara 21, 2010, 219—-288.

Roux/Cammas 2016
J.-C.Roux/C.Cammas, Une architecture mixte.
In: L. Callegarin/M.Kbiri Alaoui/A.Ichkhakh/
J.-C.Roux (eds.), Rirha: site antique et médiéval
du Maroc, I11. Période romaine (40 ap. J.-C.~fin
du ITI® siecle ap. J.-C.). Collect. Casa de Velaz-
quez 152 (Madrid 2016) 104-118.

Roux/Chausserie-Laprée 2011
J.-C.Roux/]. Chausserie-Laprée, Une question
méconnue : les basculements des murs en

BIBLIOGRAPHY

brique crue dans le Midi gaulois. In: C.-A.de
Chazelles/A.Klein/N. Pousthomis (eds.), Les
cultures constructives de la brique crue. Actes
de la table ronde de Toulouse, 16—17 mai 2008.
Echanges Transdisciplinaires 3 (Montpel-
lier 2011) 233-244.

Sénchez Garcia 1999
A.Sénchez Garcia, Las técnicas constructivas
con tierra en la arqueologia prerromana del pais
valenciano. Quad. Prehist. i Arqu. Castell6 20,
1999, 161-188.

Sauvage 2009
M. Sauvage, Les débuts de l'architecture de terre
au Proche-Orient. In: M. Achenza/M. Correia/
H. Guillaud, Mediterra 2009. 12 conferenza
mediterranea sull’architettura in terra cruda.
Architettura Sostenibile Doc. (Monfalcone
2009) 189-198.

Schiifer 2014
D.Schifer, Lehm und seine Anwendung. Clay
Messenger 10,2, 2014, 1-4.

Schlichtherle 1977
H. Schlichtherle, Abdriicke in Hiittenlehm aus
Michelsberger Gruben bei Ammerbuch-Reus-
ten, Kreis Ttibingen. Fundber. Baden-Wiirt-
temberg 3, 1977, 107-114.

Shibata et al. 2012
S.Shibata/M. Toledo/O. Camacho, Forma arqui-
tecténica del techo de la estructura 4 de Joya
de Cerén, El Salvador. In: B. Arroyo/L. Paiz/
H. Mejia (eds.), XXV Simposio de Investiga-
ciones Arqueolégicas en Guatemala, 2011
(Tikal 2012) 891-898.

Smith 1990
P.E.L.Smith, Architectural innovation and
experimentation at Ganj Dareh, Iran. World
Arch. 21,3, 1990, 323-335.

SOStierra 2015
SOStierra, Variantes constructivas tierra, 2015,
<https://sostierra.blogs.upv.es/files/2015/09/
VARIANTES-CONSTRUCTIVAS-TIERRA
low.pdf> (17.01.2019).

SPAB n.d.
Society for the Protection of Ancient Buildings,
Unbaked Earth Walling. Technical Advice 7,
n.d., <https://www.spab.org.uk/advice/unbaked-
earth-walling> (04.12.2018).

Steen et al. 2003
A.Steen/B. Steen/E. Komatsu, Built by hand.
Vernacular building around the world (Lay-
ton 2003).

Striedter 1990
K. H. Striedter, Traditionelle Architektur in
Nordafrika. In: E. Haberland (ed.), Aus Erde
geformt: Lehmbauten in West- und Nord-Afrika
(Mainz 1990) 157—221.

Syrova/Syrovy 2018
Z.Syrova/]. Syrovy, Historic cob structures in
Moravia. In: C. Mileto/F. Vegas/L. Garcia-Sori-
ano/V.Cristini (eds.), Vernacular and Earthen
Architecture: Conservation and Sustainabi-
lity. Proceedings of SOSTierra 2017, Valencia,
Spain, 14-16 September 2017 (London 2018)
233-238.

Tipper 2004
J. Tipper, The Grubenhaus in Anglo-Saxon Eng-
land: An Analysis and Interpretation of the Evi-
dence from a Most Distinctive Building Type
(Yedingham 2004).

Urquijo 1969
H. Urquijo, Tipos predominantes de vivienda
natural en la Reptblica Argentina (Buenos
Aires 1969)

Van Lengen 1991
J. Van Lengen, Cantos del arquitecto descalzo.
Libros Rincén (Ciudad de México 1991).

Van Wyk 1998
G.N.Van Wyk, African painted houses.
Basotho dwellings of Southern Africa (New
York 1998).

41


https://flore.unifi.it/retrieve/handle/2158/827270/27380/TERRA%20EUROPAE.pdf
https://flore.unifi.it/retrieve/handle/2158/827270/27380/TERRA%20EUROPAE.pdf
https://flore.unifi.it/retrieve/handle/2158/827270/27380/TERRA%20EUROPAE.pdf
https://flore.unifi.it/retrieve/handle/2158/827270/27380/TERRA%20EUROPAE.pdf
https://flore.unifi.it/retrieve/handle/2158/827270/27380/TERRA%20EUROPAE.pdf
http://permaconstruccion.org/wp-content/uploads/2017/06/Manual-Construccion-En-Tierra-Minke.pdf
http://permaconstruccion.org/wp-content/uploads/2017/06/Manual-Construccion-En-Tierra-Minke.pdf
http://permaconstruccion.org/wp-content/uploads/2017/06/Manual-Construccion-En-Tierra-Minke.pdf
https://www.academia.edu/4449300/Der_Fundplatz_Zagrebnice_bei_Papratnica
https://www.academia.edu/4449300/Der_Fundplatz_Zagrebnice_bei_Papratnica
https://www.academia.edu/4449300/Der_Fundplatz_Zagrebnice_bei_Papratnica
https://www.academia.edu/4449300/Der_Fundplatz_Zagrebnice_bei_Papratnica
https://www.academia.edu/4449300/Der_Fundplatz_Zagrebnice_bei_Papratnica
https://www.academia.edu/4449300/Der_Fundplatz_Zagrebnice_bei_Papratnica
http://dlibra.bibliotekaelblaska.pl/Content/50514/012437-1943-1944_44_07-08.pdf
http://dlibra.bibliotekaelblaska.pl/Content/50514/012437-1943-1944_44_07-08.pdf
http://dlibra.bibliotekaelblaska.pl/Content/50514/012437-1943-1944_44_07-08.pdf
http://dlibra.bibliotekaelblaska.pl/Content/50514/012437-1943-1944_44_07-08.pdf
http://dlibra.bibliotekaelblaska.pl/Content/50514/012437-1943-1944_44_07-08.pdf
https://www.researchgate.net/publication/318208976_Cabezo_Pardo_Contribucion_a_las_formas_constructivas_de_un_habitat_argarico_a_partir_del_estudio_de_los_elementos_de_barro_en_LOPEZ_PADILLA_J_A_Cabezo_Pardo_San_Isidro_Granja_de_Rocamora_Alicante_Exca
https://www.researchgate.net/publication/318208976_Cabezo_Pardo_Contribucion_a_las_formas_constructivas_de_un_habitat_argarico_a_partir_del_estudio_de_los_elementos_de_barro_en_LOPEZ_PADILLA_J_A_Cabezo_Pardo_San_Isidro_Granja_de_Rocamora_Alicante_Exca
https://www.researchgate.net/publication/318208976_Cabezo_Pardo_Contribucion_a_las_formas_constructivas_de_un_habitat_argarico_a_partir_del_estudio_de_los_elementos_de_barro_en_LOPEZ_PADILLA_J_A_Cabezo_Pardo_San_Isidro_Granja_de_Rocamora_Alicante_Exca
https://www.researchgate.net/publication/318208976_Cabezo_Pardo_Contribucion_a_las_formas_constructivas_de_un_habitat_argarico_a_partir_del_estudio_de_los_elementos_de_barro_en_LOPEZ_PADILLA_J_A_Cabezo_Pardo_San_Isidro_Granja_de_Rocamora_Alicante_Exca
https://www.researchgate.net/publication/318208976_Cabezo_Pardo_Contribucion_a_las_formas_constructivas_de_un_habitat_argarico_a_partir_del_estudio_de_los_elementos_de_barro_en_LOPEZ_PADILLA_J_A_Cabezo_Pardo_San_Isidro_Granja_de_Rocamora_Alicante_Exca
https://www.researchgate.net/publication/318208976_Cabezo_Pardo_Contribucion_a_las_formas_constructivas_de_un_habitat_argarico_a_partir_del_estudio_de_los_elementos_de_barro_en_LOPEZ_PADILLA_J_A_Cabezo_Pardo_San_Isidro_Granja_de_Rocamora_Alicante_Exca
https://www.researchgate.net/publication/318208976_Cabezo_Pardo_Contribucion_a_las_formas_constructivas_de_un_habitat_argarico_a_partir_del_estudio_de_los_elementos_de_barro_en_LOPEZ_PADILLA_J_A_Cabezo_Pardo_San_Isidro_Granja_de_Rocamora_Alicante_Exca
https://www.researchgate.net/publication/318208976_Cabezo_Pardo_Contribucion_a_las_formas_constructivas_de_un_habitat_argarico_a_partir_del_estudio_de_los_elementos_de_barro_en_LOPEZ_PADILLA_J_A_Cabezo_Pardo_San_Isidro_Granja_de_Rocamora_Alicante_Exca
https://www.researchgate.net/publication/318208976_Cabezo_Pardo_Contribucion_a_las_formas_constructivas_de_un_habitat_argarico_a_partir_del_estudio_de_los_elementos_de_barro_en_LOPEZ_PADILLA_J_A_Cabezo_Pardo_San_Isidro_Granja_de_Rocamora_Alicante_Exca
https://www.researchgate.net/publication/309657139_El_estudio_de_los_materiales_constructivos_de_tierra_del_Cabezo_del_Polovar_Villena_Alicante_aportacion_a_las_formas_constructivas_de_dos_pequenas_edificaciones_campesinas_de_la_Edad_del_Bronce_en_el_
https://www.researchgate.net/publication/309657139_El_estudio_de_los_materiales_constructivos_de_tierra_del_Cabezo_del_Polovar_Villena_Alicante_aportacion_a_las_formas_constructivas_de_dos_pequenas_edificaciones_campesinas_de_la_Edad_del_Bronce_en_el_
https://www.researchgate.net/publication/309657139_El_estudio_de_los_materiales_constructivos_de_tierra_del_Cabezo_del_Polovar_Villena_Alicante_aportacion_a_las_formas_constructivas_de_dos_pequenas_edificaciones_campesinas_de_la_Edad_del_Bronce_en_el_
https://www.researchgate.net/publication/309657139_El_estudio_de_los_materiales_constructivos_de_tierra_del_Cabezo_del_Polovar_Villena_Alicante_aportacion_a_las_formas_constructivas_de_dos_pequenas_edificaciones_campesinas_de_la_Edad_del_Bronce_en_el_
https://www.researchgate.net/publication/309657139_El_estudio_de_los_materiales_constructivos_de_tierra_del_Cabezo_del_Polovar_Villena_Alicante_aportacion_a_las_formas_constructivas_de_dos_pequenas_edificaciones_campesinas_de_la_Edad_del_Bronce_en_el_
https://www.researchgate.net/publication/309657139_El_estudio_de_los_materiales_constructivos_de_tierra_del_Cabezo_del_Polovar_Villena_Alicante_aportacion_a_las_formas_constructivas_de_dos_pequenas_edificaciones_campesinas_de_la_Edad_del_Bronce_en_el_
https://www.researchgate.net/publication/309657139_El_estudio_de_los_materiales_constructivos_de_tierra_del_Cabezo_del_Polovar_Villena_Alicante_aportacion_a_las_formas_constructivas_de_dos_pequenas_edificaciones_campesinas_de_la_Edad_del_Bronce_en_el_
https://books.google.de/books?id=pAJEDwAAQBAJ&pg=PA191&lpg=PA191&dq=M.+Pastor+Quiles,+La+construcci%C3%B3n+con+tierra+enarqueolog%C3%ADa:+teor%C3%ADa,+m%C3%A9todo,+t%C3%A9cnicas+y+aplicaci%C3%B3n.&source=bl&ots=Yy-iOYK5dA&sig=ACfU3U0FyHl07E7qDPETZq6kK1DtckAS-A&hl=de&sa=X&ved=2ahUKEwiMm-fbg4boAhWIiFwKHVg1DH0Q6AEwB3oECBEQAQ#v=onepage&q&f=false
https://books.google.de/books?id=pAJEDwAAQBAJ&pg=PA191&lpg=PA191&dq=M.+Pastor+Quiles,+La+construcci%C3%B3n+con+tierra+enarqueolog%C3%ADa:+teor%C3%ADa,+m%C3%A9todo,+t%C3%A9cnicas+y+aplicaci%C3%B3n.&source=bl&ots=Yy-iOYK5dA&sig=ACfU3U0FyHl07E7qDPETZq6kK1DtckAS-A&hl=de&sa=X&ved=2ahUKEwiMm-fbg4boAhWIiFwKHVg1DH0Q6AEwB3oECBEQAQ#v=onepage&q&f=false
https://books.google.de/books?id=pAJEDwAAQBAJ&pg=PA191&lpg=PA191&dq=M.+Pastor+Quiles,+La+construcci%C3%B3n+con+tierra+enarqueolog%C3%ADa:+teor%C3%ADa,+m%C3%A9todo,+t%C3%A9cnicas+y+aplicaci%C3%B3n.&source=bl&ots=Yy-iOYK5dA&sig=ACfU3U0FyHl07E7qDPETZq6kK1DtckAS-A&hl=de&sa=X&ved=2ahUKEwiMm-fbg4boAhWIiFwKHVg1DH0Q6AEwB3oECBEQAQ#v=onepage&q&f=false
https://books.google.de/books?id=pAJEDwAAQBAJ&pg=PA191&lpg=PA191&dq=M.+Pastor+Quiles,+La+construcci%C3%B3n+con+tierra+enarqueolog%C3%ADa:+teor%C3%ADa,+m%C3%A9todo,+t%C3%A9cnicas+y+aplicaci%C3%B3n.&source=bl&ots=Yy-iOYK5dA&sig=ACfU3U0FyHl07E7qDPETZq6kK1DtckAS-A&hl=de&sa=X&ved=2ahUKEwiMm-fbg4boAhWIiFwKHVg1DH0Q6AEwB3oECBEQAQ#v=onepage&q&f=false
https://rua.ua.es/dspace/bitstream/10045/84970/1/2018_Pastor-Quiles_etal_CuPAUAM.pdf
https://rua.ua.es/dspace/bitstream/10045/84970/1/2018_Pastor-Quiles_etal_CuPAUAM.pdf
https://archeorient.hypotheses.org/4562
https://archeorient.hypotheses.org/4562
https://www.academia.edu/35702016/Tecnicas_Mixtas_de_Construccion_con_Tierra
https://www.academia.edu/35702016/Tecnicas_Mixtas_de_Construccion_con_Tierra
https://www.persee.fr/doc/galia_0016-4119_2008_num_65_1_3334
https://www.persee.fr/doc/galia_0016-4119_2008_num_65_1_3334
https://www.persee.fr/doc/galia_0016-4119_2008_num_65_1_3334
https://www.persee.fr/doc/galia_0016-4119_2008_num_65_1_3334
https://books.google.de/books?id=jck1DwAAQBAJ&pg=PA104&lpg=PA104&dq=J.-C.+Roux/C.+Cammas,+Une+architecture+mixte.+rirha&source=bl&ots=lVQP2BOZzI&sig=ACfU3U1Gd7iQt1Ost8hup_63HJUaKCOyZA&hl=de&sa=X&ved=2ahUKEwirjL-uiIboAhUWQEEAHYHRCXUQ6AEwCnoECAoQAQ#v=onepage&q&f=false
https://books.google.de/books?id=jck1DwAAQBAJ&pg=PA104&lpg=PA104&dq=J.-C.+Roux/C.+Cammas,+Une+architecture+mixte.+rirha&source=bl&ots=lVQP2BOZzI&sig=ACfU3U1Gd7iQt1Ost8hup_63HJUaKCOyZA&hl=de&sa=X&ved=2ahUKEwirjL-uiIboAhUWQEEAHYHRCXUQ6AEwCnoECAoQAQ#v=onepage&q&f=false
https://books.google.de/books?id=jck1DwAAQBAJ&pg=PA104&lpg=PA104&dq=J.-C.+Roux/C.+Cammas,+Une+architecture+mixte.+rirha&source=bl&ots=lVQP2BOZzI&sig=ACfU3U1Gd7iQt1Ost8hup_63HJUaKCOyZA&hl=de&sa=X&ved=2ahUKEwirjL-uiIboAhUWQEEAHYHRCXUQ6AEwCnoECAoQAQ#v=onepage&q&f=false
https://books.google.de/books?id=jck1DwAAQBAJ&pg=PA104&lpg=PA104&dq=J.-C.+Roux/C.+Cammas,+Une+architecture+mixte.+rirha&source=bl&ots=lVQP2BOZzI&sig=ACfU3U1Gd7iQt1Ost8hup_63HJUaKCOyZA&hl=de&sa=X&ved=2ahUKEwirjL-uiIboAhUWQEEAHYHRCXUQ6AEwCnoECAoQAQ#v=onepage&q&f=false
https://books.google.de/books?id=jck1DwAAQBAJ&pg=PA104&lpg=PA104&dq=J.-C.+Roux/C.+Cammas,+Une+architecture+mixte.+rirha&source=bl&ots=lVQP2BOZzI&sig=ACfU3U1Gd7iQt1Ost8hup_63HJUaKCOyZA&hl=de&sa=X&ved=2ahUKEwirjL-uiIboAhUWQEEAHYHRCXUQ6AEwCnoECAoQAQ#v=onepage&q&f=false
https://books.google.de/books?id=jck1DwAAQBAJ&pg=PA104&lpg=PA104&dq=J.-C.+Roux/C.+Cammas,+Une+architecture+mixte.+rirha&source=bl&ots=lVQP2BOZzI&sig=ACfU3U1Gd7iQt1Ost8hup_63HJUaKCOyZA&hl=de&sa=X&ved=2ahUKEwirjL-uiIboAhUWQEEAHYHRCXUQ6AEwCnoECAoQAQ#v=onepage&q&f=false
http://repositori.uji.es/xmlui/handle/10234/45908
http://repositori.uji.es/xmlui/handle/10234/45908
http://repositori.uji.es/xmlui/handle/10234/45908
http://repositori.uji.es/xmlui/handle/10234/45908
https://www.academia.edu/24744074/LES_DÉBUTS_DE_LARCHITECTURE_DE_TERRE_AU_PROCHE-ORIENT
https://www.academia.edu/24744074/LES_DÉBUTS_DE_LARCHITECTURE_DE_TERRE_AU_PROCHE-ORIENT
https://www.academia.edu/24744074/LES_DÉBUTS_DE_LARCHITECTURE_DE_TERRE_AU_PROCHE-ORIENT
https://www.academia.edu/24744074/LES_DÉBUTS_DE_LARCHITECTURE_DE_TERRE_AU_PROCHE-ORIENT
https://www.academia.edu/24744074/LES_DÉBUTS_DE_LARCHITECTURE_DE_TERRE_AU_PROCHE-ORIENT
https://www.academia.edu/24744074/LES_DÉBUTS_DE_LARCHITECTURE_DE_TERRE_AU_PROCHE-ORIENT
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=2ahUKEwjDiIeV7_boAhUI4aQKHUarAqsQFjAAegQIAhAB&url=http%3A%2F%2Fwww.bsz-leipziger-land.de%2Findex.php%2Fdokumente%2Fcategory%2F11-lehmbau-bote%3Fdownload%3D36%3Alehmbau-bote-2-10-2014&usg=AOvVaw2ifbMf0rVvd1P_a8ZI5SSv
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=2ahUKEwjDiIeV7_boAhUI4aQKHUarAqsQFjAAegQIAhAB&url=http%3A%2F%2Fwww.bsz-leipziger-land.de%2Findex.php%2Fdokumente%2Fcategory%2F11-lehmbau-bote%3Fdownload%3D36%3Alehmbau-bote-2-10-2014&usg=AOvVaw2ifbMf0rVvd1P_a8ZI5SSv
http://docplayer.org/34815286-Abdruecke-in-huettenlehm-aus-michelsberger-gruben-bei-ammerbuch-reusten-kreis-tuebingen-helmut-schlichtherle.html
http://docplayer.org/34815286-Abdruecke-in-huettenlehm-aus-michelsberger-gruben-bei-ammerbuch-reusten-kreis-tuebingen-helmut-schlichtherle.html
http://docplayer.org/34815286-Abdruecke-in-huettenlehm-aus-michelsberger-gruben-bei-ammerbuch-reusten-kreis-tuebingen-helmut-schlichtherle.html
http://docplayer.org/34815286-Abdruecke-in-huettenlehm-aus-michelsberger-gruben-bei-ammerbuch-reusten-kreis-tuebingen-helmut-schlichtherle.html
https://www.google.de/search?q=S.+Shibata%2FM.+Toledo%2FO.+Camacho,+Forma+arquitect%C3%B3nicadel+techo+de+la+estructura+4+de+Joyade+Cer%C3%A9n,+El+Salvador.&ie=&oe=
https://www.google.de/search?q=S.+Shibata%2FM.+Toledo%2FO.+Camacho,+Forma+arquitect%C3%B3nicadel+techo+de+la+estructura+4+de+Joyade+Cer%C3%A9n,+El+Salvador.&ie=&oe=
https://www.google.de/search?q=S.+Shibata%2FM.+Toledo%2FO.+Camacho,+Forma+arquitect%C3%B3nicadel+techo+de+la+estructura+4+de+Joyade+Cer%C3%A9n,+El+Salvador.&ie=&oe=
https://www.google.de/search?q=S.+Shibata%2FM.+Toledo%2FO.+Camacho,+Forma+arquitect%C3%B3nicadel+techo+de+la+estructura+4+de+Joyade+Cer%C3%A9n,+El+Salvador.&ie=&oe=
https://www.google.de/search?q=S.+Shibata%2FM.+Toledo%2FO.+Camacho,+Forma+arquitect%C3%B3nicadel+techo+de+la+estructura+4+de+Joyade+Cer%C3%A9n,+El+Salvador.&ie=&oe=
https://www.google.de/search?q=S.+Shibata%2FM.+Toledo%2FO.+Camacho,+Forma+arquitect%C3%B3nicadel+techo+de+la+estructura+4+de+Joyade+Cer%C3%A9n,+El+Salvador.&ie=&oe=
https://sostierra.blogs.upv.es/files/2015/09/VARIANTES-CONSTRUCTIVAS-TIERRA_low.pdf 
https://sostierra.blogs.upv.es/files/2015/09/VARIANTES-CONSTRUCTIVAS-TIERRA_low.pdf 
https://sostierra.blogs.upv.es/files/2015/09/VARIANTES-CONSTRUCTIVAS-TIERRA_low.pdf 
https://www.spab.org.uk/advice/unbaked-earth-walling
https://www.spab.org.uk/advice/unbaked-earth-walling
https://blog.sy-sy.cz/wp-content/uploads/2017/11/syrhcs_20170331_reduced.pdf
https://blog.sy-sy.cz/wp-content/uploads/2017/11/syrhcs_20170331_reduced.pdf
https://blog.sy-sy.cz/wp-content/uploads/2017/11/syrhcs_20170331_reduced.pdf
https://blog.sy-sy.cz/wp-content/uploads/2017/11/syrhcs_20170331_reduced.pdf
https://blog.sy-sy.cz/wp-content/uploads/2017/11/syrhcs_20170331_reduced.pdf
https://blog.sy-sy.cz/wp-content/uploads/2017/11/syrhcs_20170331_reduced.pdf
https://blog.sy-sy.cz/wp-content/uploads/2017/11/syrhcs_20170331_reduced.pdf

FRANZISKA KNOLL, MARIA PASTOR QUILES, CLAIRE-ANNE DE CHAZELLES, AND LOUISE COOKE

Vebzk 1988
C.L.Vebak, En byhgj i Thy. Jernalderbebyg-
gelsen ved Verstervig kirke. Natmus. Arbejds-
mark 1988, 24-38.

Vegasetal. 2011
F. Vegas/C. Mileto/V. Cristini, Earthen architec-
ture in East Central Europe: Czech Republic, Slo-
vakia, Austria, Slovenia, Hungary and Roma-
nia. In: M. Correia/L. Dipasquale/S. Mecca
(eds.), Terra Europae. Earthen Architecture in
the European Union (Pisa, Bruxelles 2011)
65-69.

Vela 2002
F. Vela Cossio, Espacio doméstico y arquitec-
tura del territorio en la Prehistoria peninsu-
lar: Tipologia y razén constructiva en la
arquitectura celtibérica. Diss. Univ. Comp-
lutense de Madrid (Madrid 2002) <http://
eprints.ucm.es/tesis/ghi/ucm-t26724.pdf>
(04.12.2018).

Vinuales et al. 2003
G.M. Vinuales/C. M. Martins Neves/M. Flores/
L.Silvio Rios, Arquitecturas de tierra en Ibero-
américa (Salvador 2003).

Volhard 2010
F.Volhard, Lehmausfachung und Lehmputze —
Untersuchungen historischer Strohlehme
(Stuttgart 2010).

Addresses

Franziska Knoll

Martin-Luther-Universitit Halle-Wittenberg
Institut fiir Kunstgeschichte und
Archidologien Europas

Prihistorische Archéologie
Emil-Abderhalden-Str. 26-27

06108 Halle (Saale)

Germany
franziska.knoll@praehist.uni-halle.de

Marfa Pastor Quiles

Universidad de Alicante

Departamento de Prehistoria, Arqueologia,
H?. Antigua, F2. Griega y F2. Latina

Area de Prehistoria

Apartado Correos 99

03080 San Vincente, Alicante

Spain

m.pastor@ua.es

Volhard 2016
F.Volhard, Bauen mit Leichtlehm: Handbuch
fiir das Bauen mit Holz und Lehm38 (Basel, Ber-
lin, Boston 2016).

Walker 2006
B.Walker, Scottish Turf Construction. Histo-
ric Scotland Technical Advice Note 30 (Edin-
burgh 2006) <https://www.engineshed.scot/
publications/publication/?publicationld=
dccs17c3-0ec4-434e-af68-a5c300a0a233>
(03.12.2018).

Walker/McGregor 1996
B. Walker/C. McGregor, The Hebridean Black-
house: A Guide to Materials, Construction, and
Maintenance. Historic Scotland Technical
Advice Note 5 (Edinburgh 1996) <https://www.
engineshed.scot/publications/publication/
?publicationId=319€2237-e450-4188-9fco-
a5c300a71609> (03.12.2018).

Williams-Ellis/Eastwick-Field 1950 (1947)
C. Williams-Ellis/]. C. Eastwick-Field, Repr.
1950. Building in cob, pisé, and stabilized earth;
by Clough Williams-Ellis and John and Eliza-
beth Eastwick-Field. Introd. by J. St. Loe Stra-
chey3 (London 1950 [Original 1947]).

Wright 1983
G.R.H.Wright, Bauen mit Lehm im Jemen.
In: H. Wichmann (ed.), Architektur der Ver-

Claire-Anne de Chazelles

CNRS «Archéologie des Sociétés
Méditerranéennes »

(UMRs5140) (suppress Montpellier-Lattes)
Université Paul Valéry

Route de Mende

34199 Montpellier

France

clairanne.dechazelles@yahoo.fr

Louise Cooke

University of York
Archaeology Department
The King's Manor

YO1 7EP York

United Kingdom
louise.cooke@york.ac.uk

ganglichkeit. Lehmbauten der Dritten Welt
(Basel, Boston 1983) 116-143.

Wright 1985
G.R.H.Wright, Ancient Building in South Syria
and Palestine (Leiden 1985).

Wunderlich/Kiirbis 2001
C.-H. Wunderlich/O. Kiirbis, Bunte Dorfer in
grauer Vorzeit? In: H. Meller (ed.), Schonheit,
Macht und Tod. 120 Funde aus 120 Jahren Lan-
demuseum fiir Vorgeschichte Halle. Begleit-
band zur Sonderausstellung vom 11. Dezem-
ber 2001 bis 28. April 2002 im Landesmuseum
fiir Vorgeschichte Halle (Halle [Saale| 2001)
186-187.

Zimmermann 1998
W. H.Zimmermann, Pfosten, Stinder und
Schwelle und der Ubergang vom Pfosten- zum
Stinderbau — Eine Studie zu Innovation und
Beharrung im Hausbau. Konstruktion und
Haltbarkeit prahistorischer bis neuzeitlicher
Holzbauten von den Nord- und Ostseelindern
bis zu den Alpen. Probleme Kiistenforsch.
siidl. Nordseegebiet 25, 1998, 9—241.

GLOSSARY EARTH BUILDING + 2019


https://flore.unifi.it/retrieve/handle/2158/827270/27380/TERRA%20EUROPAE.pdf
https://flore.unifi.it/retrieve/handle/2158/827270/27380/TERRA%20EUROPAE.pdf
https://flore.unifi.it/retrieve/handle/2158/827270/27380/TERRA%20EUROPAE.pdf
https://flore.unifi.it/retrieve/handle/2158/827270/27380/TERRA%20EUROPAE.pdf
https://flore.unifi.it/retrieve/handle/2158/827270/27380/TERRA%20EUROPAE.pdf
https://flore.unifi.it/retrieve/handle/2158/827270/27380/TERRA%20EUROPAE.pdf
https://flore.unifi.it/retrieve/handle/2158/827270/27380/TERRA%20EUROPAE.pdf
http://webs.ucm.es/BUCM/tesis//ghi/ucm-t26724.pdf
http://webs.ucm.es/BUCM/tesis//ghi/ucm-t26724.pdf
http://www.caminosostenible.org/wp-content/uploads/BIBLIOTECA/Arquitectura%20de%20Tierra%20en%20Iberoamerica.pdf
http://www.caminosostenible.org/wp-content/uploads/BIBLIOTECA/Arquitectura%20de%20Tierra%20en%20Iberoamerica.pdf
http://www.caminosostenible.org/wp-content/uploads/BIBLIOTECA/Arquitectura%20de%20Tierra%20en%20Iberoamerica.pdf
https://books.google.de/books?id=vUiHDwAAQBAJ&pg=PT301&lpg=PT301&dq=F.+Volhard,+Bauen+mit+Leichtlehm:+Handbuch+f%C3%BCr+das+Bauen+mit+Holz+und+Lehm&source=bl&ots=A1cpX0R4Dq&sig=ACfU3U3s6YCRqX_kFJjNizoBhczIkk2zsg&hl=de&sa=X&ved=2ahUKEwjkwo_B7rfoAhVQ3aQKHWTXDBY4ChDoATACegQIChAB#v=onepage&q=F.%20Volhard%2C%20Bauen%20mit%20Leichtlehm%3A%20Handbuch%20f%C3%BCr%20das%20Bauen%20mit%20Holz%20und%20Lehm&f=false
https://books.google.de/books?id=vUiHDwAAQBAJ&pg=PT301&lpg=PT301&dq=F.+Volhard,+Bauen+mit+Leichtlehm:+Handbuch+f%C3%BCr+das+Bauen+mit+Holz+und+Lehm&source=bl&ots=A1cpX0R4Dq&sig=ACfU3U3s6YCRqX_kFJjNizoBhczIkk2zsg&hl=de&sa=X&ved=2ahUKEwjkwo_B7rfoAhVQ3aQKHWTXDBY4ChDoATACegQIChAB#v=onepage&q=F.%20Volhard%2C%20Bauen%20mit%20Leichtlehm%3A%20Handbuch%20f%C3%BCr%20das%20Bauen%20mit%20Holz%20und%20Lehm&f=false
https://books.google.de/books?id=vUiHDwAAQBAJ&pg=PT301&lpg=PT301&dq=F.+Volhard,+Bauen+mit+Leichtlehm:+Handbuch+f%C3%BCr+das+Bauen+mit+Holz+und+Lehm&source=bl&ots=A1cpX0R4Dq&sig=ACfU3U3s6YCRqX_kFJjNizoBhczIkk2zsg&hl=de&sa=X&ved=2ahUKEwjkwo_B7rfoAhVQ3aQKHWTXDBY4ChDoATACegQIChAB#v=onepage&q=F.%20Volhard%2C%20Bauen%20mit%20Leichtlehm%3A%20Handbuch%20f%C3%BCr%20das%20Bauen%20mit%20Holz%20und%20Lehm&f=false
https://issuu.com/hspubs/docs/tan-30---scottish-turf-construction--june-06--plu-
https://issuu.com/hspubs/docs/tan-30---scottish-turf-construction--june-06--plu-
https://issuu.com/hspubs/docs/tan-30---scottish-turf-construction--june-06--plu-
https://issuu.com/hspubs/docs/tan-05---the-hebridean-blackhouse-plu-7554
https://issuu.com/hspubs/docs/tan-05---the-hebridean-blackhouse-plu-7554
https://issuu.com/hspubs/docs/tan-05---the-hebridean-blackhouse-plu-7554
https://issuu.com/hspubs/docs/tan-05---the-hebridean-blackhouse-plu-7554
https://books.google.de/books/about/Ancient_Building_in_South_Syria_and_Pale.html?id=qb8UAAAAIAAJ&redir_esc=y
https://books.google.de/books/about/Ancient_Building_in_South_Syria_and_Pale.html?id=qb8UAAAAIAAJ&redir_esc=y

adobe

banco

battens

blocks cut from soil
bottle-shaped bales
cane bundle
chineh
cigar-shaped adobe
clay lumps

coat of paint

cob

cob balls

cob brick

conic adobe

cut blocks

cut cob

cut earth blocks
cut mud bricks
cut peat
cylindric adobe
daub

daubed interlaced
vegetal bands
daubed straw
daubed straw
knotted plaits
djenné-ferey
Diinner Lehmbrote
dutch biscuits
earthen mortar
earth infill
earth winding
filling
final coat
finishing coat
formwork
formwork cob
frame

half-timbered

hand-shaped mud
bricks

5,8,9, 13, 15, 20, 21,
22,23, 24, 26,32, 34
13

27

24

28

28

5,9,17, 18

21

14, 20, 21, 28, 32

34

5,6, 13, 14, 15, 16, 17,
18,19, 31,32, 34, 35
41,42

5, 14,32

14

6,21

24

15

15

24

25

22

6,26, 27,28, 30, 33,
34, 35,306

30
5,6,16,30

16

22

15

33

22,35

26,27

6,31

5, 6,26, 28,29, 30
6,33

33

5, 6,13, 19, 20

19

5,6, 13, 16, 19, 20, 26,
28,29, 30, 31

6,29, 30,31, 32, 36,
37

21

GLOSSARY EARTH BUILDING + 2019

hand-stacked cob
in thin layers

hand-stacked cob
units

hewing

hurdle

imprint

incisions

infill

lacing

laths

lime paint

load-bearing
wooden frame

loaf

lump

masonry

massive earth

mixed building
technique

monolithic earth

mould

moulded mud
bricks

mud

mud bricks

mud mortar

opus spicatum

overlapping cob
layers

packed earthen
units

paint

panel

parallelepiped adobe

pecking

piled earthen units

pitched-fork cob

plain spade

planks

plano-convex adobe

16

17

37

26, 30
23,29, 35, 36

36

6, 20, 26, 27, 28, 29,
31,32

36

6, 27,28

34

26

14

14, 15, 16, 28

13, 17, 20, 22, 23, 24,
29

5,13

26

13
6, 20, 21, 22, 23, 24

22
5,6, 13, 14, 15, 16, 20,
21, 22, 24, 26, 27, 28,
29,30,31, 32,33, 34,
35

6,13, 20, 21, 22, 24,
32,35

6,13, 35

15

17

14

33,34

8,26, 28, 29, 37
22

37

14

5,18

20
8,29,31,32,33
23

plaster

plaster grooves

post-and-beam
construction

post construction

preparation of the
surface

puddled mud blocks

putlog holes

rammed earth

rammer

rectangular adobe

reed

reed bundle

render

rendering

rhomboid adobe

rod

roller

shaped earth

sod

square adobe

stacked cob

stakes

stick

stucco

tamales

timber frame

timber planks
tooled cob
toothed cob layers
top coat

tubali

turf

tying

valky

vertical rods
wattle

wattle and daub
whitewash
wooden crosspiece
zabur

Index English

6,24, 26,27,30,31,

33,34, 35,36, 37
36

6, 26
6,26,27,36

37

14, 15

19

5,0,13,19,33

20

22,23

6,28, 35

28

33

33

22

6,26, 27,30,31,32
14

13, 16

25

15, 24, 31

16, 17

6,26, 27,30,31

6, 26,27, 29, 30, 31
23

16

5,6, 13, 16, 19, 20, 26,
28, 29, 30, 31, 32
29

14,18

17

33

21

6,11, 25

36

15

206,27, 32

6,26, 29,30, 33,35
6,26, 30,33

33,34

20

5,8,9,17
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indice Espafiol

abancal

acabado

acanaladuras para
fijar el revesti-
miento

adobe

adobe cortado

adobe modelado a
mano

adobe hecho a molde

adobera

afinado

agujas

amasado

amasado de barro en
cajon de madera

amasado en capas

antorchas

atadura

bahareque

banco

barro

barro amontonado

barro apilado

barro vertido

bastidor

bloques cortados
directamente del
suelo

bloques de barro

bloques de barro
cortados

bloques de turba

bolas de barro

botella de barro

cajon

cal

canas

cangahua

canizo

capas solapadas

capas superpuestas

cerramiento

césped

cespell6n

chamba

champa

chineh

cob balls

cob brick

33

36
5,8,9,13, 15, 20, 21,
22,23, 24,26,32,34
24

8,13, 21

22

23

33

20

8,13, 14, 16, 17, 18,
19, 41

19

16, 17

30

36

8, 206,27, 30

13

7,8, 14, 15, 16, 19, 26,
28,31, 33, 35,39, 41
16

8,14

19

29

24
8,14,15

25

7,8, 14
28

7,8, 19, 20
34

28

24

28

17

16

7,8,29

25

25

25

25
5,9,17,18
5,14, 32
14

cénico (adobe)
cuadrado (adobe)
cilindrico (adobe)
djenné-ferey
Diinner Lehmbrote
embarrado
encalado
encestado
enchorizado
encofrado u horma
en forma de cigarro
(adobe)
enfoscado
enlucido
entramado
esqueleto de madera
estacas
estanteo
estaqueo

estructura de madera

estructura mixta

gavera

gradilla

haces de vegetales y
barro retorcidos

haces o paneles de
carrizo

horca

horcajadas

horcones

impronta

incisién

latas

laya

ligazén

listones

llunchi

lulos

maderos

manteado

manufactura directa

marco

mecal

mezcla de barroy
paja

molde

mortero de barro o
de tierra

opus spicatum

pala

palo

panel

panes de barro

15

26, 30, 33
34

8,26, 30
28

20

21
33
33,34
8,27,29
8,26

31

26, 30
26, 30
8,26
26, 30
23

23

7,16

28
18
28
31
35
37
27
18
36
8,27,29
28
31
8,27,31
8,26, 30
13
29
23

33
23

35
15
18
30
8,26,28,29,37
15

panes de hierba

paralelepipedo
(adobe)

pared de mano

paredes monoliticas

pared francesa

picado

pintura

pisén

plano-convexo
(adobe)

plemento

postes

quincha

rama

rectangular (adobe)

relleno

revestimiento

revoco

revoque

rollos de barro

romboidal (adobe)

rosquillas

tablas de madera

tamales

tapetates

tapia

tapial

tapin

técnica mixta

tepa

tepe

terrén

terrén con césped

tierra

tierra apisonada

tierra maciza

tierra modelada

travesano

trenzado de sogas

trenzas

tubali

unidades modeladas

valky

varas

vegetales entrelaza-
dos

vegetales trenzados
o entrecruzados
en bandas

zabur
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25

22
13
19
26, 30
37
34
20

23

29

8,27

26, 30

30

22,23

7,8, 26,28, 29
8,33,36,37
33

33

31

22

8,31

8,29

16

24

19

7,8,19, 40
25

26

25

24,25

24, 25

25

7,8,13, 19, 28, 35, 39,
41,42

19

7,13

13

27

30

31

21

17

15

27, 30

8,26, 30

30
5,8,9,17



Index Francais

badigeon 34 couche de finition 33 pisé 6, 10, 19, 20, 39, 40,
banche 20 couche de peinture 34 41, 42
banco 13 cylindrique (adobe) 22 pisoir 20
barreaux 10, 27 djenné-ferey 22 pison 20
baton 18 Diinner Lehmbrote 15 pisou 20
bauge 9, 10, 13, 14, 15, 16, empreinte 35 planches 10, 29
17, 18, 19, 39, 40, 41 enduit 33 plano-convexe
bauge ala fourche 18 en forme de cigare (adobe) 23
bauge coffrée 19,39 (adobe) 21 poteaux verticaux 10,27
bauge litée 16 fagonnage direct 13 potelets 31
bauge massive 17,18 fourche 9,18 quenouilles 31
béche 18 galettes de terre 14 rainures 36
bloc découpé en hourdis 10, 29 rectangulaire
carriere 24 impacts d’outil 37 (adobe) 23
blocs de terre lattes 10, 27, 30 remplissage 10, 26, 29
découpés 10, 24 lattis 27 revétement 10, 33, 36, 37
blocs de tourbe 25 lien 36 rhomboidale (adobe) 22
bludgeon 18 ligature 36 roseaux liés 28
bois plat 29 mortier de terre 10, 35 sous couche 33
bois refendu 29 mottes 9, 10, 14, 24, 25, 40 stries d’accrochage 36
boudins de terre 15 mottes de gazon 25, 40 tamales 16
boules 9,14 mottes de terre 9,14, 25 techniques mixtes 10, 26
boules de terre 14 mottes engazonnées 25 terre a batir 10, 35, 39
bourrage de terre et mottes fraiches 24 terre banchée 19
pailles 28 mottes de tourbe 25 terre damée 9,19
bouteilles de terre 28 moules 10, 23 terre de garnissage 26
branche 30 négatif 35 terre empilée 14,16, 17
brélage 36 opus spicatum 15 terre fagonnée 13
brique crue 10, 20, 21, 39, 40, 41 ossature en bois 10, 26 terre massive 13, 39, 40, 41
brique crue modelée 21 pains de bauge terre-paille 31
brique (de)coupée 24 découpés 15 torches 10, 16, 31
brique moulée 22 pains de terre 9,10, 14, 15 torchis 9, 10, 26, 30
canisses 28 palangons 31 tortis de pailles
cannes 28 pan de bois 10, 29 enrobées de terre
carrée (adobe) 24 panneaux 10, 28, 29 plastique 16
chineh 5,9,17, 18 panneaux de triquage 18
claies 27 roseaux 28 trique 18
clayonnage 10, 26, 30 parallélépipédique tubali 21
clés 20 (adobe) 22 valky 15
colombages 10, 29 paroir 18 vegetaux entrelacés 30
conique (adobe) 10, 21 piquetage 37 zabur 5,8,9,17
corps d’enduit 33 piquets 10, 31
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Index Deutsch

Abdruck
Anbeilen
Ausfachung
banco
Bénder (vegetabil)
Baulehm
Bemalung
Blocke, dem Boden
entnommen
Bretter(wand)
chineh
djenné-ferey
Dunggabel
diinne Lagen
Diinner Lehmbrote
Erdblock
Fachwerk
farbiger Anstrich
Feinputz
flacher Spaten
Flechtwerk
Forke
Formrahmen
Formziegel
Gefache
Gefachfiillung
gehaufter
Lagenlehm
gepackter
Lagenlehm
geschnittene
Lehmbatzen
geschnittene Ziegel
Grassoden
Griinlinge
handgeformte
Lehmziegel
Holzstianderbau
konisch
(Lehmziegel)

35
37
29
13
30
11, 12,26, 35
34

24

29
5,9,17,18
22

18

16

15

24

12,29

34

33

18
12,26, 30
18

23

12,22
12,29
12,29

14
15

25
20

21
26

21

Lagenlehm
Lagenlehm aus
handgeformten
Einheiten
Lagenlehm in
Schalung
Lattung
Lehmbatzen
Lehmblock
Lehmbrote
Lehmflaschen
Lehmkauten
Lehmkugeln
Lehmmortel
Lehmpatzen
Lehmputz
Lehmquader
Lehmsteine
Lehmwickel
Lehmziegel
Lehmzopfe
Leichtlehm
Massivlehm
Mischbauweise
Mistgabel
opus spicatum
Pickungen
plankonvex
(Lehmziegel)
Putzanhaftung
Putzritzung
quadratisch
(Lehmziegel)
Rahmenbauweise
rechteckig
(Lehmziegel)
Reetbiindel
Reetpaneele
rhombenférmig
(Lehmziegel)
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11, 12, 13, 14, 16, 17

17

19

27
5,7,9,11,12, 14, 15
24

15

28

16

14

35

14, 20
26,30, 33

20

12, 20

12, 31, 40
12, 20, 21
6,8, 10,12, 16
11,12, 26, 42
11,13

12,26

18

15

37

23
37
36

24
26

23
28
28

Rute
Schilfbtundel
Schilfpaneele
Schniirung

30
12,28
28
36

senkrechte Stakung 27
Skelettbaubauweise 26

Soden 25
Spaltbohlen(wand) 29
Staken 12,31
Stakung 27,31
Stampfer 20
Stampflehm 11,19
tamales 16
Topferlehm 11, 13
Torfsoden 12,25
tubali 21
Tiinche 34
iiberlappende Lagen 17
valky 15
vegetabile Elemente 37
Verputz 12,33
Verschalung 20
verzahnte Lagen 17
Wandbewurf 33
Wellerlehm 18,19, 34
Wellerlehm in
Schalung 19

Wellerwickel 31
Wickelstaken 12,31
Wickelung 36
Woaulsttechnik 13
zabur 5,8,9,17
zigarrenformig

(Lehmziegel) 21
Zopfe (vegetabil) 30
zylindrisch

(Lehmziegel) 22
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