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10 1. INTRODUCTION

Fig. 1.1 The Moroccan village «extruded» from the earth is totally integrated into the lands-
cape of the Atlas mountain chains (Photo: Luise Banz during her trip in Morocco, 2017)
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1. INTRODUCTION

The topic of this work is the hybrid construction combining earth and wood 
in the vernacular architecture in Switzerland and Japan.

An important part of this work consisted first in a very long investigation 
and research on a subject which had very few, or even no precedents and 
specific documentation. The first goal, was to find out if there actually was 
a heritage of earthen construction in Switzerland and in Japan, which was 
important enough to be digged in deeper and compared.

First of all, it may be useful to clarify the term “vernacular”.
When we talk about vernacular architecture, we refer to a local style in 
which ordinary houses are built. It is, one can say, architecture without ar-
chitects. The time period I am interested in starts from the prehistorical era 
until the industrialization period in the 19th century, and more precisely, 
the constructions dating between the 14th century and 19th century. How 
did people build their houses before the use of the machines and artificial 
products ?

Why did I choose this theme?

I have chosen this topic because this type of architecture which only uses 
local materials and handicrafts is something we have little by little walked 
away in  our developed countries since the industrialization and globaliza-
tion. When talking about earth and wood construction, we touch the very 
essence of architecture and the art of building itself. It allows us to unders-
tand the fundamentals of human civilization in relation to its natural envi-
ronment.

Human and Nature
In a world where things tend to dissolve into abstraction, the physical 
connection between humans and the materiality of their environment 
seems to offer a new value and becomes an important aspect in the concep-
tion of architecture today.
The whole movement towards this idea of “getting back to the roots”, 
consuming local and appreciating hand-made products has a lot to do with
this conscience.
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The alienation of technologies has brought more and more distance between
the virtual world and physical, sensitive world. Maybe this is a reason why
more and more people get the feeling of needing some kind of “reality” in 
their life.
This concept of “realness” lies in every single thing that are part of our daily 
life, from nutrition, clothing, to the buildings we spend our life in. Today 
we can see the rise of allergies due partly to the use of artificial products in 
food and building materials. Products such as glue or paints for instance are 
taking an important part in the composition of the houses we live in. On the 
other hand, we have less opportunity to come in direct contact with a raw 
piece of wood or stone, or evenmore earth. The abstraction of materiality 
of the architecture that surrounds us might have reached to a point where 
people are missing the touch, the physical contact to raw, natural material. 
They feel somehow lost.
It is not surprising when we consider that we, human beings, are living in-
dividuals. It is totally logic that we can feel the difference between a touch 
of a “dead” or artificial material, such as plastic and a “living” one, such as 
wood. There are energies that radiates in natural materials but are lost in 
artificial ones.
The earth, as one of the most basic and sensible materials, has many qua-
lities that enhance this relationship between Humans and Nature. It is a 
material which stimulates our emotions and our five senses. As a very tac-
tile material, it invites us to have a physical touch, a visual contact, and 
generates a special atmosphere which is very warm and direct.
The use of earth takes all its sense and gets renewed interest in a society full 
of questions about environmental issues, identity crises and so on. 

Ecology and Sustainability
Environmental issues, of course, were also one of my first motivations 
in understanding alternatives to the way we use our resources for the 
construction.
One of the most direct aspect of sustainability of a building lies in the mate-
rials it has been built with. There is a potential in rediscovering our natural, 
local resources and traditional techniques, because we can find a lot of ideas 
and solutions to actual problems in primitive and vernacular architecture. 
We have lost a lot of our capacity in collaborating with our natural envi-
ronment since the industrial revolution, and we forgot many of our basic 
knowledges and knowhow. The connection between Humans and Nature 
has been lost somehow.

1. INTRODUCTION
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1-2 Rael, Ronald. Earth Architecture. New York: Princeton Architectural Press, 2009. p.15

The most “Earth friendly” material is earth. It has excellent thermal mass 
properties, which can maintain comfortable interior temperatures without
the need for mechanical heating and cooling. The utilization of earth re-
quires little embodied energy and structures made of it are highly recy-
clable. It can be used and re-used indefinitely - when abandoned, earthen
buildings simply dissolve back into the ground, and their ruins can be used 
to grow vegetation or be reused again as a building material.1

Building with earth forces one to think the construction in a very direct way. 
We cannot lie. This is why we can learn new ways of thinking the construc-
tion today, more pure and direct.

Why Switzerland and why Japan? 
First, I wanted to focus on regions where no one would think that there is 
a tradition in earthen constructions. Since I was born and raised in Swit-
zerland, it also made sense for me to understand my own culture. I realized 
that I did not know much about the earth tradition in my own country. 
Another reason is that the project following this thesis will be located in 
Switzerland.
In order to make comparisons, I wanted to choose totally different cultures, 
continents, histories, and mentalities. Being interested in Japanese culture 
in general, Japan seemed very suitable. It was also for a long time the most 
developed country in Asia. Since they are both developed regions, it makes 
it easier to draw interesting parallels and furthermore gives light to the use 
of earth in advanced and developed countries.

Both have followed very different paths in the past but have also many si-
milarities. For instance, they both share an important tradition in wood. 
When one thinks of Switzerland or Japan, one directly thinks of traditional 
wooden constructions. 

No, earth is not just used in “developing” countries. It is also here, around 
us!

Another reason for my choice, was to remove a prejudice that most of the 
people have about earth constructions. Earth is often seen as a building 
material used by the poor or found only in “developing” countries.
But I show in the following chapters that it has been used here and in Japan 
in the most refined ways by the highest class of the society even seen in 

WHY?
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some cases as a luxury product and a sign of wealth.3 We should change its 
image of a “poor” material and give it a new value.
Eventhough both have a history of earth constructions, Switzerland and Ja-
pan have forgotten about their past. This is partly due to many wrong ideas 
about this material, but it allows us to re-discover, and reinterpret it in a 
very free way for the future. 4

Fig. 1.2 Map showing regions of the world where we can find earth constructions (Source: 
Fontaine, Laetitia, Anger, Romain, and Doat, Patrice. Bâtir En Terre : Du Grain De Sable à 
L’architecture. Paris: Belin [etc.], 2009.)

What are we talking about?

The building material is in close interdependence with construction. Some 
materials forbid certain construction systems just as others may stimulate 
them. Disclosure of a material’s inherent possibilities, therefore, affects ar-
chitectural advance. 
The materiality of a building is apt to disclose national traits and standards 
of civilization. Identical materials have been differently employed by diffe-
rent peoples and thus distinctly reflect the skill, taste, and thought of their 
builders. The materials possess an innate quality, such as characteristic 
substance that determines proportion, scale, and expression of a material, 
as these in turn influence the entire building structure. Interdependence of 
material consistency and architectural expression, therefore, is a legality to 
which building and its design are subjected. 

1. INTRODUCTION
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3 Itoh, Teiji, and Futagawa, Yukio. The Elegant Japanese House : Traditional Sukiya Archi-
tecture. Third Printing] ed. New York [etc.: Weatherhill [etc.], 1982.
4 Rael, Earth Architecture. p.15
5 Engel, Heino. The Japanese House : A Tradition for Contemporary Architecture. Fourteen-
th Printing] ed. Rutland [etc.: Charles E. Tuttle, 1991.p.29

Abundance of particular natural materials can stimulate the growth of achi-
tectural features just as lack of any ordinary materials can instigate the de-
velopment of new products. 

Earth 
Earth, by definition, is simply clay, gravel, sand, silt, or other friable soils, 
in which organic materials sometimes exist. 
The part of the soil which can be used as a building material is not the first
vegetal layer which we find right underneath our feet. It is too rich in or-
ganic materials (humus, roots…). It would not be possible to use it since it 
would lead to materials which would not be solid enough. Therefore, we 
need to dig deeper in the ground (about 40-50 cm) in order to find the 
constructible loam. The material we find is then less rich in organic ma-
terials and almost exclusively mineral, which leads to much stronger and 
stable materials.6

Earth as a building material was used since the beginning of human civili-
zations. Even though it has raised a new wave of interest - in architecture
institutions, organizations and building industries 7 (such as brick facto-
ries) - in the last past decades, the use of earth as a building material is still
very unknown to the public in developed countries. Its tradition has been 
forgotten among the common constructions with the industrialization and
globalization of the society. 
“Does it stand?” is the first question that most of the people ask.
In contrast to the perception of earth as a fragile, ephemeral material, ear-
then buildings - such as the Great Wall of China or the Alhambra Palace in 
Granada - represent the oldest extant buildings on the planet. Also, it is es-
timated that between a third and a half of the world’s population (approxi-
mately three billion people on six continents) lives in buildings constructed 
of earth. There are earth buildings of almost every architectural type in use 
by every economic and social class in both the industrialized and non-in-
dustrialized worlds. The adaptability of the material has allowed it to res-
pond to a wide range of contexts, cultures, and epochs.8

It is impressive how we can lose knowledge in such a rapid way. 

I started to get interested in this material through the atelier of Roger 
Boltshauser in 2016. It was a totally unknown world to which I was intro-
duced during this semester. I realized, then, how much we are actually sur-
rounded by earthen buildings. 



16

Hybrid constructions: Earth + Wood
Since earth cannot survive on its own, mainly due to its problem in facing 
water. It needs to be combined with other materials, either for structural 
purposes, for protection, or even aesthetic reasons. This is why, when we 
talk about earthen architecture, we are also involving other materials. This 
hybrid aspect of earthen architecture was one of the starting point of this 
thesis.
There are about twenty different methods of employing earth to construct 
walls, floors, and roofs of varying dimension and form.9  
Through my research, I found that the main earthen construction we find in 
Switzerland and Japan is the wattle and daub in timber-framed houses. It is 
actually the most hybrid construction and the oldest and most widespread 
constructive technique.
For several reasons we will see in the following chapters, these two coun-
tries have arrived to this same type of construction.

1. INTRODUCTION

6 Fontaine, Laetitia, Anger, Romain, and Doat, Patrice. Bâtir En Terre : Du Grain De Sable à 
L’architecture. Paris: Belin [etc.], 2009.
7-8 Rael, Earth Architecture. 
9 Dethier, Jean. Architectures De Terre : Atouts Et Enjeux D’un Matériau De Construction 
Méconnu: Europe - Tiers Monde - Etat-Unis. Paris: Editions Du Centre Pompidou, 1986.p.8
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Fig. 1.3 Hybrid character of a pisé building in the Rhône-Alpes region, France. Photo: Philip 
Heckhausen, Boltshauser Architekten
Fig. 1.4 Diagram by the institution of CRATerre representing the different types of construc-
tive systems - ancient and modern - employing the resources of earth as a building material.

Through the worldwide heritage of earth construction traditions, we can 
categorize them in a dozen of different types of techniques, with an infinite 
number of variants according to the quality of the soil, the identity of the 
place, the culture and the know-how1 :

earth dug out
cut earth
filled in (earth bag construction)
covered earth
traditional rammed-earth
shaped earth
stacked earth (cob)
adobe
extruded earth
wattle and daub
formed earth (straw clay)
poured earth

The following two pages show an overview of the four main earthen techniques: pisé, 
cob, adobe and wattle-and-daub
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Pisé (rammed earth)

Rammed earth is an ancestral construction technique which consists in 
compacting loam in a framework (“banchage”).

Fig. 1.5 Barn in the Rhône-Alpes region close to Lyon, France. Photo: Philip Heckhausen, 
Boltshauser Architekten
Fig. 1.6 Mosque of Djénné in Mali. Source: http://huaban.com

Cob 

Cob is a monolithic system of construction which consists of pilling and 
molding mud to create walls. 

1. INTRODUCTION
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Adobe

Adobe bricks are made by shaping a mixture of mud, straw and water into 
bricks which are then baked in the sun until dry.

Fig. 1.7 Chan Chan, Earthen city in Peru. Source: UNESCO/ Photo: Jim Williams 
Fig. 1.8 Small barn in the Rhône-Alpes region close to Lyon, France. Photo: Philip Heckhausen,  
Boltshauser Architekten, 2017

Wattle and Daub

This technique of earth consists of a mixture of clay and straw which is ap-
plied by several layers on a wooden lattice in wooden frames. It is the oldest 
of earth-building technologies, and perhaps of all building technologies.

EARTH TECHNIQUES
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Fig. 1.9 Wattle-and-daub wall in Zürich, Switzerland. Source: Weiss, Walter. Fachwerk in Der 
Schweiz. Basel [etc.: Birkhäuser, 1991.p.135

1. INTRODUCTION
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Wattle and Daub

Before mankind began to create societies based on farming, hunter-gathe-
red societies needed portable shelter or shelter that could be made with 
the materials on hand that accommodated a nomadic lifestyle. Branches 
could be carried or found and used to build a structural framework, and 
plastering mud onto this matrix of woven branches created protection from 
the sun and wind. This technique, called wattle-and-daub was used by the 
earliest people of every inhabitable continent. 10

In excavations of the oldest known settlements, like Jericho and Çatal-
höyük, wattle-and-daub structures predate the more permanent structures 
constructed of mud brick or rammed-earth. 
As the name suggests, wattle-and-daub comprises two components. A 
wattle is a woven structure of small plant elements held together in a stiff 
frame. Reeds, bamboo, branches, and twigs are common materials used to 
construct the lattice. Mud, or daub, adheres to the irregularities and ove-
rhangs of the organic matrix. The mud mixture is similar to that used for 
mud brick, but with smaller aggregate, and dung is often the organic bin-
der. The daub is then smeared on to the wattle by hand until the entire 
surface is covered. When dry, the finish surface can either be a smooth final 
coat of daub, or it can be whitewashed with lime. 
Unlike other earth-building systems that are extremely massive, watt-
le-and-daub can be quite thin, but it does not have the same thermal mass 
properties of rammed-earth or mud brick. However, because the woven 
structure is extremely flexible, it is highly earthquake resistant-one reason 
for its use in the seismic zones throughout the world. But seismic zones are 
not the only environments where wattle-and-daub can be found. 
Even though wattle-and-daub is still widely used throughout the globe, the 
technique is quickly being replaced by industrial systems and the materials 
that accompany them. 
Where branches and mud were once common, expanded metal lath and 
cement stucco have taken over. Nevertheless, many cultures throughout 
the world still practice traditional wattle-and-daub techniques and some 
contemporary architects are trying to experiment and adapt this technique 
to our modern society. 

EARTH TECHNIQUES

10 Easton, David. The Rammed Earth House. Rev. ed. White River Junction, Vt: Chelsea 
Green, 2007.
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What is the approach?

The purpose of my thesis is to bring a new perspective on a traditional way of 
building which touches to the essence of materials and techniques. Through 
this research and analysis, I would like to understand the potential of tra-
ditional, local techniques such as the timber-frame and wattle-and-daub.  
By understanding the fundamentals, it may help us think the process of 
building in a different way and lead to new ideas which are more suited to 
our local environment and closer to us as human beings.
By putting in parallel the vernacular architecture in Switzerland and in Ja-
pan, I am trying to make the differences and analogies highlight some ele-
ments - such as the constructive aspects, linked to aesthetic and philosophy 
- which we never payed attention to. It allows us to have a better understan-
ding of both of these two cultures.

Can we use traditional techniques in the future?

The question here is to see how we could reinterpret the knowledge of 
our ancestors and adapt it to a contemporary context. By seeing a same 
technique (wattle-and-daub in timber-framed houses) from different pers-
pectives, it might bring us ideas for new ways of thinking and using this 
technique in nowadays constructions. It is important to be aware that the 
interest for vernacular architecture should not be assimilated to a literal 
transposition of a model nor leading to a “new vernacular”. The use of old 
technologies does not necessitate a historic style, nor does it reflect a retro-
gressive technology.  The idea is not to reproduce the technique in the same 
way as in the past, but to see how we could use it in a contemporary way, 
adapted to actual contexts and needs of our society.
The evolving use of materials during the modernization was also directly 
influenced by traditional earthen construction techniques. For instance, the 
origins of modern concrete can be directly linked to advancements made in 
pisé (rammed earth) in France. 11

Time, costs, norms… Many factors are involved when we think of adapting 
the traditional earth constructions in nowadays building industries. We 
want to build faster, higher, bigger, better insulated and cheaper. 
The qualities and composition of the soil differs from one place to another. 
This makes it difficult to create material standards for earth – and impor-
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tant aspect in the business of building industries. In our capitalist society, 
anything that cannot be industrialized nor prefabricated has more difficul-
ties to survive. 
The norms which regulate the new constructions are getting more and more 
restrictive in Switzerland. Mainly in terms of isolations.
The scale of the traditional techniques is also an important issue. How could 
we improve these techniques in order to satisfy actual standards? 

11 Rael, Earth Architecture. p.10
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Fig. 2.0 Map representing the diversity of folk houses in Switzerland. Based on an image of 
Weiss, Walter. Fachwerk in Der Schweiz. Basel [etc.: Birkhäuser, 1991. p.1
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2. SWITZERLAND

2.0 CONTEXT

General historical background of Swiss traditional architecture: 
What is the tradition of earth in Switzerland?

The constructions we see nowadays in Switzerland are dating from diffe-
rent historical periods. The traditional ways of construction vary according 
to the geographical location (where we can distinguish the Swiss plateau, 
the Jura and the Alps mountain chains) and the materials which vary from 
a region to another.

The hunters and fishermen from the Mesolithic era (until around 3000 
BCE) were not yet sedentary. Already then, during their expeditions, they 
would build some huts. Vestiges of a dozen of shelters of this type, probably 
consisting in a lattice-work of branches, were found during the excavations 
in Schötz in the Wauwiler Moos, along a disappeared lake. 

The first construction ever found in Switzerland was from the Neolithic era 
(around 3000-1800 before our era), and it was a combination of earth and 
wood in the same way as what we call today the half-timbered house filled 
with wattle-and-daub or “Fachwerk” in German. During this period, the 
population from the Swiss Plateau were already doing agriculture. The vil-
lages were built near to lakes and rivers and were constituted of rectangular 
houses made in half-timber and wattle-and-daub technique. The walls were 
made of a branch lattice covered with mud. 12

During the second Iron Age, the civilization called La Tène expands du-
ring the period between 480 and 30 BCE Many Celtic tribes settled on the 
Swiss Plateau. The first urban centers, called the Oppidum, are organized in 
districts, with artisanal specializations (such as forgery, ceramic…). These 
Oppidum were fortified by strong earthen walls reinforced with timber and 
with dry stone cladding. 13 
The first roman military colonies arrived between the 1st century BCE and 
the 4th century. The first houses, dating from the time of Tiberius (begin-
ning of the 1st century), combine wooden armature with earth. While some 
of these districts were rebuilt with stone, others were built with wood and 

CONTEXT

12 Ganz, Paul Leonhard, and Burkhard, Willi P. La Maison Suisse : Maisons D’habitation, 
Manoirs Et Maisons De Corporations. Lausanne: Editions 24 Heures, 1976.p.7
13 Gilbert Kaenel, « Tène, civilisation de La », HLS-DHS-DSS.CH, consulté le 3 décembre 
2017, http://www.hls-dhs-dss.ch/textes/f/F8015.php.



28

adobe (unburnt bricks). 14

The religion of Christianism started to expand in the Middle Age. The first 
religious buildings are established around 350 in Geneva and 381 in Marti-
ny. In the 7th century, with the Carolingiens, appeared the first castles and 
palaces.
The dynastic families were assuring their domination with fortified castles. 
Since 1033, the whole Swiss territory becomes part of the Holy Roman Em-
pire where the hierarchy is regulated by a feudal system.15 The Burgondes 
built palaces and churches with stone while residential housings are made 
of wood. The Alamans settled in wooden houses in isolated villages or 
farms, avoiding the romans and Christian cities. 
New cities appeared after the first millennium of the Christian era, and 
multiplied by the end of the 12th century and especially in the 13th century. 
The private residences made out of stone became more frequent from the 
14th century. The farmhouse, sometimes in wood, or in stone vary in its ar-
chitecture according to the natural resources (in the Alps, Plateau or Jura).
Until the 14th century, houses were commonly build with wood, in tim-
ber-frames, madriers, vertical trunks and wattled.
With the augmentation of the population in the cities, we start to see a ten-
dency of densification, by extending the upper floor with corbelled arches. 
In this conditions, the use of wood became dangerous with frequent fires.
From the 1280, rules are stated in order to reduce the fire risks. Zürich for 
instance, established obligations to cover the roofs with tiles and to rebuild 
the ground floor in masonry.16 
In 1356, after the earthquake, stone became also imposed in Basel, although 
we know that it was already continuously used since the Antiquity in Ro-
mandie and the Italian part of Switzerland. 17 
15th century: the secular houses in stoned gothic styles appeared. These 
ones were reserved to the local nobility, to the church dignitaries and to 
rich merchants.  

The farmhouse constitutes the main building of the farm which is also 
composed of exploitation buildings. At first, the rule was to distinguish the 
house to the rest of the exploitation part of the farm. The “multi-functional” 
farmhouse started to disseminate during the 11th century.
In most of the Swiss Plateau regions, the constructions were made of mas-

2. SWITZERLAND

14 « Aventicum », HLS-DHS-DSS.CH, consulté le 3 décembre 2017, http://www.hls-dhs-dss.
ch/textes/f/F12281.php.
15-16 Ganz, La Maison Suisse.p.14-16 et p.29.30
17 « Dictionnaire historique de la Suisse — Wikipédia », consulté le 3 décembre 2017, https://
fr.wikipedia.org/wiki/Dictionnaire_historique_de_la_Suisse.
18 Weiss, Walter. Fachwerk in Der Schweiz. Basel [etc.: Birkhäuser, 1991. 
19 Weiss, Fachwerk in Der Schweiz. p.54
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sive wood, the “Ständerbäuten”, assembled with lugs and ridge beams. The 
spaces in between were filled up with straw or covered with clay. In the 
Prealps, we find the “Blockbau” constructions which are houses made of 
massive conifers stripped of its bark with joints filled with moss.
Later on, we started to grind the timber with the ax in order to improve the 
joints. 
Since the late Middle Ages, in the East and North-East part of the country, 
the half-timbered houses called “Fachwerk” started to develop in the North 
and West part. It overtook in particular the post-and-beam construction 
and the building plank. The oldest constructions of this type preserved to-
day are from the 14th century.18 It is hard to reconstruct the vestiges of the 
ones before as there are not a lot of scientific evidences. Therefore, it can 
only be traced speculatively. 

In the 19th century, the industrial revolution transformed deeply the ci-
ties and the lifestyle of their inhabitants. The old defensive walls and urban 
doors are taken down. The engineers constituted a new elite, in charge of 
developing the communications (roads, steam navigation, rails) and to lead 
big remediation works.

During the 1930’, we started to feel a kind of nostalgy towards traditions. 
The Fackwerk then became in vogue again with the “Heimatstil”. In the 
1960’, old houses appeared in the way of modernism. This implied many 
demolitions. Old houses in general started to decay. 19

CONTEXT

Fig. 2.0.1 Illustration of Fachwerk houses. Source: Hermann, Räber, and Furrer, Die Bauern-
häuser Des Kantons Schaffhausen. p.163
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Fachwerk might be the most traditional building technique in the middle 
and West part of Europe. As different as the Fachwerk constructions might 
look like, they are based on the same construction principle and with the 
same wooden joints. 
 The frontiers of architectural landscapes are never precise as they do not 
consider political boarders. On the territory of Switzerland, there was not 
only a strong cultural exchange between the East and the West part but 
also between the North and the South. Therefore, we cannot consider the 
country as an isolated territory defined by the borders it has today. The 
Swiss Fachwerk has many influences from the surrounding regions. In 
terms of culture and geography, the German-speaking part of Switzerland 
is attached to the South-German territory which does not only include parts 
of Germany and Austria but also Alsace and the South Tyrol. Those last 
two regions influenced massively the adjoining territory of Switzerland. 
The few Fachwerk constructions in the French speaking part of Switzerland 
are strongly influenced by the German speaking area. Although the inde-
pendent Fachwerk culture of Bresse is very close to the Swiss border, the 
culture exchange was limited due to the mountain chain of Jura.

Nowadays, we can observe a certain revival of the Fachwerk because it can 
be used for construction in prefabricated elements. These modern uses of 
the traditional Fachwerk are often in combination with metal. The solution 
only with wood become rare. 20 

 

2. SWITZERLAND

20 Weiss, Fachwerk in Der Schweiz. p.55
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Fig. 2.0.4 Ganz, Paul Leonhard, and Burkhard, Willi P. La Maison Suisse : Maisons D’habi-
tation, Manoirs Et Maisons De Corporations. Lausanne: Editions 24 Heures, 1976. p.147

Stählihaus in Netstal, Glaris, is a beautiful and richly decorated timber-framed house. It was 
built in 1728 and restaured in 1975.
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Bauernhaus (farmhouse)

The farmhouse from Uesslingen, Thurgovia, is dating from the 16th centu-
ry. Such an old building is rare for the North-Eastern region of the Swiss 
Midlands: most of the wood was felled in 1568 and the house was built in 
1569–1570. The house from Uesslingen illustrates the transition from tim-
ber-frame construction with morticed beam or plank infilling to half-tim-
ber construction with wattle-and-daub infilling – both building technolo-
gies stand side by side here.

Speicher (storehouse)

The storehouses were used to store the threshed grain. A dry room was 
essential for this purpose. Therefore, we often find next to the farmhouse, a 
detached building which was accessible and fireproof: the storehouse. 

Fig. 2.0.5 Uesslingen house. Source: https://www.ballenberg.ch
Fig 2.0.6 Speicher. Source: Schweizerische Gesellschaft Für Volkskunde. Die Bauernhäuser 
Des Kantons Zürich. p.405

2. SWITZERLAND
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Fig. 2.0.7 Drachenburg. Source: Ganz, La Maison Suisse : Maisons D’habitation, Manoirs Et 
Maisons De Corporations. 
Fig. 2.0.8 Hirschen Gasthaus. Source: Schweizerische Gesellschaft Für Volkskunde. Die 
Bauernhäuser Des Kantons Zürich. p.367

Gasthaus (inn)

The Hirschen is a Gasthaus which was built in 1684 in Oberstammheim. It 
has been used for more than two hundred years

CONTEXT

Bürgerhaus (townhouse)

The Drachenburg located in Gottlieben, on the left bank of the Lake 
Constance, was built in 1617. It it flanked by two oriels of different sizes 
which are ending on the top by bulb-shaped roofs. This building stands out 
particularly by its façade which style is very typical from the North-Eastern 
part of Switzerland.
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Fig. 2.1 Map representing the diversity of folk houses in Switzerland. Based on the sources of 
map.geo.admin.ch
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2.1 NATURAL RESOURCES

The important natural diversity we find in Switzerland (Alps, plateau and 
Jura) directly influences the construction materials (deciduous, conifers, 
stone, clay, straw) used in the pre-industrial era. 
Before getting into the construction and the techniques of the half-timbered 
and wattle-and-daub buildings, it is important to understand where it came 
from. The reason why people built their houses in a certain way follows the 
logic of the materials. As we can see in the vernacular architecture before 
the industrialization in the middle of the 19th century, the construction was 
directly linked to the availability of local materials. The lack of roads and 
railways allowing the transportation of materials forced the constructions 
to use the local resources. 
When the transportation of materials got possible, different construction 
methods started to develop everywhere. 21

We find the most important concentration of wattle-and-daub buildings in 
the North-Eastern part of Switzerland and mainly in the region of Zürich. 
The area is also known for a great number of old brick factories («Ziegel-
hütte») and this is why we can suppose that the soil in the region is very 
rich in clay. For the same reason, the soil was well adapted to the watt-
le-and-daub constructions since the soil used for this technique needs to be 
very dense in clay. 

The main constructions used to be made of wood. Reaching to a point where 
they arrived to a shortage of wood. People started to look for other building 
solutions in order to reduce the use of wood. The earth as a free and avai-
lable material was perfectly suited for the constructions. There was also the 
fire aspect. The fact that earth is a fireproof material made it interesting in 
a context where we wanted to reduce the risk of fire. 

CONTEXT

21 Weiss, Fachwerk in Der Schweiz. 
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Fig. 2.2.1 Builders on a working site. Source: Roggatz, Fachterminologie Für Den Histo-
rischen Holzbau : Fachwerk - Dachwerk. p.5
Fig. 2.2.2 Tools. Source: Weiss, Fachwerk in Der Schweiz. 
Fig. 2.2.3 Tochis. Pignal, Terre Crue. p.77
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2.2 TECHNIQUES

Fachwerk
The word Fachwerk describes a structural frame which can be filled by any 
unload-bearing material. There are many kinds of Fachwerk which also im-
plies steel or concrete structure filled with stones or bricks.  The type of Fa-
chwerk I want to focus on here is the traditional and oldest one: a wooden 
structure filled with a mixture of clay and straw. 
We can also find in Switzerland examples of other construction techniques 
involving earth such as pisé or even adobe, but the most common use of 
earth is in combination with wood. The economy of wood and the fireproof 
aspect of this construction are some of the mains reasons for the success of 
this type of construction. 22

If we compare the type of construction in masonry which is working by 
layers, the Fachwerk has a clear distinction between the “skeleton” which 
is the load-bearing structure and the fillings which are there to stabilize 
and to prevent from the winds rains and sun. In French, what we call wat-
tle-and-daub is translated with “torchisˮ. This word comes from the word 
“torche” (torch in English), a mixture of earth and straw rolled up around 
a lath of wood. 23

 

TECHNIQUES

22 Weiss, Fachwerk in Der Schweiz. p.7-8
23 Pignal, Bruno. Terre Crue : Techniques De Construction Et De Restauration. Au Pied Du 
Mur. Paris: Eyrolles, 2005.
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Fig. 2.2.1.1 Axonometry of the timber-frame structure. Based on an image in Weiss, Fa-
chwerk in Der Schweiz. 
Fig. 2.2.1.2 Plans and façades. Source: Schweizerische Gesellschaft Für Volkskunde. Die 
Bauernhäuser Des Kantons Zürich.p.55
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2.2.1 WOOD

General structural principles

The timber-framed structure is formed by vertical and horizontal elements. 
The posts-and-beams define panels which are themselves subdivided by 
smaller pieces of wood.
The oblique discharges are supported by diagonal bracings. The threshold 
stand on stone or masonry foundation in order to prevent the wood from 
the humidity of the ground.
The wooden structure is conceived in a way that it is stiff enough without 
the filling. Therefore, it can stand alone and is solid enough to take all the 
strengths. There are no static problems if the wood construction is well 
dimensioned. The only problems come when we take out some pieces to 
replace them. The biggest problem which occurs is the humidity and the 
mildew it causes. One also has to consider the insects issues. 

The main types of wood used for the construction are as follows:
-Oak (most important) is very hard and durable.
-Copper beech is very common but can get rotten easily, so it is used more 
for the interior. 
-Pine needs a lot of light and is light. It is mainly used for the roof construc-
tion. 
-Spruce is often used to replace oak as it is growing faster than oak.
-Larch is the most precious one in Switzerland. It is used for shingles, win-
dow frames and doors. 24 

 

24 Weiss, Fachwerk in Der Schweiz. p.60
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Fig. 2.2.1.3 Construction process. Source: Weiss, Fachwerk in Der Schweiz.p.123
Fig. 2.2.1.4 Joints. Based on Valentin, Le Colombage : Mode D’emploi.
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The wall and its wooden joints 

The construction of the wall is drawn on the floor (made especially for those 
pre-drawings in 1:1). The wood is cut according to the “plan”. The wall is 
then layed horizontally on the floor. Symbols are marked on each piece in 
order to find the right position of them during the assembling process. Eve-
rything is prefabricated and then transported to the site. 25 
 Each major pieces of the frame as well as the pieces from the filling parts 
are joined together by a system of tenon and mortise. All these assemblies 
are bolted together.

25 Weiss, Fachwerk in Der Schweiz. p.122
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It is also a question of style. As we will see later on, some of these wooden 
elements were added for aesthetic reason, and were not structural. 27 

Since the iron nails were handmade and therefore expensive, they were 
mostly used for temporary usage during the construction, or even not at 
all.  Instead, wooden bolts were commonly used in order to fix the joints. 26 

Fig. 2.2.1.5 Detail. Source: Schweizerische Gesellschaft Für Volkskunde. Die Bauernhäuser 
Des Kantons Zürich.p.65
Fig. 2.2.1.6 Source: Schweizerische Gesellschaft Für Volkskunde. Die Bauernhäuser Des 
Kantons Thurgau.p.110
Fig. 2.2.1.7 Source: Roggatz, Fachterminologie Für Den Historischen Holzbau : Fachwerk - 
Dachwerk. p.26
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The bracings
Forces go against oblique inserted struts. These struts, which we might also 
call bracings, are used as stiffening triangles between the uprights and the 
threshold (foot-band), between the uprights and the “Rähmˮ (head-band) 
or between the parallel thresholds. 

26 Weiss, Fachwerk in Der Schweiz. p.26
27 Weiss, Fachwerk in Der Schweiz. p.18
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Sculptures

Fig. 2.2.1.8 Pattern. Source: Schweizerische Gesellschaft Für Volkskunde. Die Bauernhäuser 
Des Kantons Zürich.p.65
Fig. 2.2.1.9 Sculpture. Source: Source: Schweizerische Gesellschaft Für Volkskunde. Die 
Bauernhäuser Des Kantons Schaffhausen.p.175
Fig. 2.2.1.10 Sculpture.  Source: Schweizerische Gesellschaft Für Volkskunde. Die Bauern-
häuser Des Kantons Thurgau.p.53
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Pattern

Many of today’s half-timbered houses were already then created for their 
very purpose as status symbols, showpieces of modern construction and 
power. They paved the way for new construction techniques and decora-
tive elements. 
Attention was already paid to the even distribution of the struts. The car-
penters reached symmetry by separating a crooked trunk, which had been 
carved on two sides into two struts, which were then arranged mirror-in-
verted to the right and left. 

As the transport options improved, the procurement of raw materials no 
longer had to happen directly. Naturally crooked woods are no longer 
used or only as short bars and ornamental struts. In general, under the 
influence of the understanding of art in the Ancien Régime, it was certain-
ly more important now to decorate half-timbered houses. Many regional 
specialties or specialties of the local carpenters influenced the buildings. 28 

Symbolism in the framework 
Given the richness of forms without constructive necessity, it seems rea-
sonable to assume that the various combinations could contain a hidden 
message, especially considering that pre-Christian traditions were sup-
pressed in the Middle Ages. However, this unwanted knowledge continued 
to live, and was hiddenly expressed and passed on from generation to 
generation. With the Renaissance, the power of the church decreased, and 
the thoughts of Germanic belief in nature came back to life. 

The modern construction style could easily be understood as a language 
of the past or deliberately used as such. There is no clear written evidence 
that runes were used as a salvation mark in building houses. However, we 
find them as carvings, for example, as carved mythical creatures on cano-
pies in the Zürich Oberland. 
Certainly, these symbolic signs were devalued in the Baroque period by 
their “senseless” repetition to pure jewelry. Only a few masters passed 
on the knowledge of the symbolic forms. The content was lost more and 
more. 

28 Weiss, Fachwerk in Der Schweiz. p.32
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Fig. 2.2.1.11 Ventilation openings. Source: Schweizerische Gesellschaft Für Volkskunde. Die 
Bauernhäuser Des Kantons Zürich.
Fig. 2.2.1.12 Source: Weiss, Fachwerk in Der Schweiz.p.123
Fig. 2.2.1.13 Source: Schweizerische Gesellschaft Für Volkskunde. Die Bauernhäuser Des 
Kantons Thurgau.
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Openings

OPENINGS

Fig. 2.2.1.14 -17-28 Source: Schweizerische Gesellschaft Für Volkskunde. Die Bauernhäuser 
Des Kantons Thurgau.
Fig. 2.2.1.16 Source: Blaser, Bauernhaus Der Schweiz
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Sources: Blaser, Bauernhaus Der Schweiz; Schweizerische Gesellschaft Für Volkskunde. 
Die Bauernhäuser Des Kantons Aargau; Schweizerische Gesellschaft Für Volkskunde. Die 
Bauernhäuser Des Kantons Zürich. 

Rifferswil, 1788 Mettmenstetten, 17th century

Maur. Chrüzbüel, 1830 Boswil, 17th century

Hettlingen, Zürich, 1823Zürich, 17-18th century

2. SWITZERLAND
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Façade compositions

Rifferswil, 1826 Uerzlikon, 1753

Erlen, Eppishausen, 18th century Schaffhausen, 1748

Murten, 16th centuryBauma, Alt Landenberg, 1764

FAÇADE COMPOSITION
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Fig. 2.2.2 Drawings illustrating the different types of fillings of the Fachwerk. Based on 
Weiss, Fachwerk in Der Schweiz. 
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2.2.2 EARTH

The filling

The fillings are not load bearing elements of the structure but are mainly 
used to close the wall. There are many different kinds such as wattle, straw 
poultice, stone filling…They are added in when the wooden structure is fi-
nished. The oldest filling type is the wattle-and-daub – the material which 
is used always depends on its availability. This technique of filling was very 
widespread in the region of Zürich and stayed very common there until the 
15th century. In the Weinland, the wattle-and-daub was used longer, un-
til the 17th century. The dimension of the filling surface can help to guess 
which material lies behind. Wattled fillings can cover bigger surfaces than 
those only made out of stone for instance. 
The fillings must attend many structural-physical conditions: protection 
against heat, against noise, stability in facing different weather conditions, 
mechanical and thermic loads. 29 

Loam
A good choice of the earth is necessary in order to make a good daub. One 
can think the earth used for the composition of the daub can be found 
anywhere around the working site. Even though it is true that underneath 
the highest layer of humus, loam can be found in most parts on Earth, one 
has to be cautious of the composition of the earth it finds. It has to be a 
loam rich in clay as this component is the binder of the mixture used for 
the daub. We need to dig about 40-50 cm in the ground in order to avoid 
the first vegetal layer of the surface. 30  The proportion and quantities in the 
mixture varies from each territory, which makes it difficult to define it in a 
standardized way. It is often taken right next to the construction sites. Be-
cause it varies so much, it is hard to give a general recipe, and it always has 
to be tested and adapted. 
Here is a recepe from the Northern part of France:

250 l loam
150 l sand from the river, corn dimension 0,6 (as semoule)
50 l sand, washed, corn dimension smaller than 0,2 (as 
fine salt)
35 kg straw cut small 10cm from early barley

TECHNIQUES: EARTH

29 Weiss, Fachwerk in Der Schweiz. p.40-p.135
30 Dewulf, Michel. Le Torchis, Mode D’emploi. Chantiers Pratiques. Paris: Eyrolles, 2007.p.16
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Fig. 2.2.2.1 Drawings illustrating the construction of the earthen wall of the Fachwerk. Based 
on Weiss, Fachwerk in Der Schweiz. p.137. 
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And another one from the Germany:
1 barrel (ca. 30 l) meager loam (testing: 2cm thick loam 
layer on a masonry - after 48 h there should be no cracks 
and on the sides only slight decollate)
half a bucket of cow dung (6 l) 
2 barrels (ca 60l) cut-small straw length up to 15cm
cow dung mixed with sand-loam mixture then add little by 
little straw if necessary more water
consistency after ready mixed: stiff, possible to form, still 
sticky.

The loam used for the construction can indefinitely be reused for new 
constructions after demolition. If it is not to be reused, it can directly be put 
back into nature without causing any harm. This is an important quality of 
earth in terms of durability. It is totally environmental friendly. 31 

Straw and loam
The most common technique of filling since the beginning until the 19th 
century was the wooden lattice covered with a mixture of straw and loam 
which was applied in shape of balls by hand on both sides and then made 
even. The balls of loam are thrown from down to top on the surface while 
it is still wet. It is straightened out to be on the same level as the wooden 
beams. It is very important to finish the loam in one single layer before it 
becomes too dry to be fixed. The small pieces of straw in the loam are there 
to guaranty a homogenous shrinkage during the dry process and in order to 
avoid cracks.  The owner was able to do the fillings himself which was also 
economically interesting. 
Since the 17th century, because of fire issues - for the same reason as it was 
restricted in the cities - it started to disappear in the countryside as well and 
would be replaced by fillings made out of stone. In the Weinland, Rafzerfeld 
and Flaachertal, this method was used longer. 
Nevertheless, the fillings of straw and loam has many climatic and plasti-
city advantages. Due to their elasticity, it was used in the middle and south 
America because of its capacity of surviving against earthquakes of 7 on 
the richter scale which very remarkable. As an anecdote, at the end of the 
Second World War, there was a last battle between American and German 
troops in Alsace. Only the fillings made of earth survived to the shootings. 
Windows, tiles, roofs, and fillings made of masonry had to be replaced. 32 

TECHNIQUES: EARTH

31 Weiss, Fachwerk in Der Schweiz. p.138
32 Weiss, Fachwerk in Der Schweiz. p.163
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Fig. 2.2.2.2 Straw poulice. Source: Tochis. Pignal, Terre Crue. p.78
Fig. 2.2.2.3 Process of filling. Source: Weiss, Fachwerk in Der Schweiz. p.137
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Another technique is the straw poultice which is very similar and has the 
same characteristics as the wattle-and-daub. Instead of covering a wattle 
with mud, wooden sticks are wrapped with a mixture of straw and loam. 
The walls using this type of filling were made mainly in the first half of the 
19th century. Before that, it was mainly used as a ceiling filling. 
On a rolling table, the straw is distributed in parallel. There is a piece of 
wood at one side’s end where the straw is laid over for about 10cm in order 
to make a groove so that the loam stays in place. The wood is covered with 
loam. There are rails on both sides of the wooden stick. Once the first roll 
is ready, some more loam is added around it again. The “poultice” can be 
filling the space between the wooden beams. 

The floor

In order to increase the inertie of the building as well as the noise insula-
tion, loam can also be used as a filling in the floor slabs.

TECHNIQUES: EARTH

Fig. 2.2.2.4 Source: Weiss, Fachwerk in Der Schweiz. p.136
Fig. 2.2.2.5 Source: Weiss, Fachwerk in Der Schweiz. p.218



56 2. SWITZERLAND

In order to fix the plastering on the wooden surface, the wood is combed so 
that the plaster can attach easier to the surface. There are many different 
techniques to make the plastering last on the wood. 

The coating is primarily used to protect the daub against water but it can 
also have a decorative value. In order to make it look like stone houses - 
which were more expensive - they plastered the walls and worked on fini-
shes. 
Fig. 2.2.2.6 Drawing. Source: Weiss, Fachwerk in Der Schweiz. p.46
Fig. 2.2.2.7 Finishig. Source: Schweizerische Gesellschaft Für Volkskunde. Die Bauernhäuser 
Des Kantons Thurgau.
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The finish and texture

The plaster’s purpose is to protect the daub from erosion, while allowing it 
to breathe. The materials used for the plaster must be completely physically 
compatible with the daub (in terms of humidity absorption and evacua-
tion). 
The wooden frame must be protected and maintained too. The daub pos-
sesses the necessary qualities in order to work as a protective envelop for 
the wooden structure. We use the same clay as the one used for the daub 
but, as the plaster needs to undergo other constraints, it has to be prepared 
in a much stricter way. Instead of using the loam directly, we will shape it 
in little discs which, once dried, will be grint and transformed into powder. 
The smallest the granulometry it becomes, the better it will be able to be 
mixed with the other components of the plaster. The daub is not a stabi-
lized material. If we water it again, it will soften and return back to earth 
because it doesn’t contain any lime nor any binder (even though clay is its 
natural binder, it has not been stabilized). With the plasters and finishes, 
it is necessary to stabilize the product by using natural binders. Limes and 
aggregates are chosen for their granulometry, their plasticity, and their 
complementarity. 

The under-plastering is a first layer of 4mm and then 7mm for the over-plas-
tering layer. It is important to add some “casein” in any form, for example 
from the cheese. Sometimes, it was also reinforced by an armature of fine 
straw with some hair or bristles. 33

In order to fix the finish in a correct way, one has to be careful that the 
surface is dry enough on which we find enough resistance. This presup-
poses that the daub has already gone through its shrinkage process, and 
therefore, has micro-cracks which prove that the material, once dry, is hard 
and not powdery. The plaster, as a protective layer, must not undergo mi-
cro-cracking. It needs to be totally even and without any imperfection. 

Flexibility, plasticity, permeability to the air and impermeability to the wa-
ter are the qualities required for the plaster. 

TECHNIQUES: EARTH

33 Weiss, Fachwerk in Der Schweiz. p.138
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This center for young people has been painted in a colorful way in order to 
appear more joyful.

Fig. 2.2.2.8 Reithalle/Autonomes Jugendzentrum, Bern. 19th century. Source: Weiss, Fa-
chwerk in Der Schweiz. p.176
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The use of color was a way to show one’s social status. As blue and green 
pigments were more expensive, it was used as a sign of prestige.  

Fig. 2.2.2.9  «Blaues Haus», Kreuzlingen, Thurgau. Source: Weiss, Fachwerk in Der Schweiz. 
p.166
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Fig. 3.0 Map representing the diversity of folk houses in Japan. Based on the map of Minka : 
Traditional Houses of Rural Japan by Kawashima. p.1

3. JAPAN



61

3. JAPAN

3.0 CONTEXT

General historical background of Japanese traditional architecture 
What is the tradition of earth in Japan?

Much of the traditional architecture of Japan is not native but was imported 
from China and other Asian cultures over the centuries.34 As an island, Ja-
pan was always able to digest these influences and integrate them in its own 
way, leading to a very characteristic and particular culture.
Partly due to the variety of climates in Japan and the millennium encom-
passed between the first cultural import and the last, the result is very he-
terogeneous. Nevertheless, several important recurrent features can still be 
found throughout the different historical periods. 

Japanese traditional architecture can be organized into several major ge-
nealogical groups on the basis of historical origins and stylistic influences. 
The most important group is composed primarily of palace, residential, and 
teahouse styles finding their origins in prehistoric raised structures. The 
other major group is composed of folk houses which evolved from prehis-
toric pit structures. 

The earliest Japanese architecture was seen in prehistoric times with the 
simple pit-houses and storehouses which were adapted to the needs of a 
hunter-gatherer population. During the three phases of the Jōmon period 
(10’000-300 BCE), the population was primarily hunter-gatherer with 
some primitive agriculture skills and their behavior was predominantly de-
termined by changes in climatic conditions and other natural causes. The 
early dwellings were pit houses consisting of shallow pits with tamped earth 
floors and thatched roofs. 
During the Yayoi period (300 BCE – 300 CE), the Japanese people began 
to interact with the Chinese Han Dynasty. Great influences can be observed 
in terms of technical skills and knowledge. The Japanese began to build 
raised-floor storehouses as granaries which were constructed using metal-
lic tools such as saws and chisels which began to appear at this time.
The introduction of Buddhism in Japan during the Asuka period (538-645) 
was the most significant contributor to architectural changes. 

34  Nishi, Kazuo, Hozumi, Kazuo, and Horton, H. Mack. What Is Japanese Architecture? 
Tokyo: Kodansha International, 1996.

CONTEXT
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The Nara period (710-794) was marked by the influence from China with 
the Tang and Sui Dynasties which led to the foundation of the first perma-
nent capital, Nara, in 708.
During the Heian period(794-1185), the Emperor Kanmu decided to escape 
from the religious influence by moving the capital first to Nagaoka- kyō and 
then to Heian-kyō, known today as Kyōto.35  The increasing size of buildings 
in the capital led to an architecture relying on a post-and-beam system, 
with columns regularly spaced in accordance with the “ken”, a traditio-
nal measure for both size and proportion. We find during the latter part 
of this period, the first documented appearances of vernacular houses in 
the Minka style (folk houses). These were characterized by the use of local 
materials and labors, being primarily constructed of wood and earth, and 
having tamped earthen floor and thatched roofs.36

During the Kamakura period (1185-1333) and the following Muromachi 
period (1333-1573), Japanese architecture made technological advances 
which made it diverge from their Chinese rivals. In response to the local 
conditions such as earthquakes, heavy rains, summer heat and sun, the 
master carpenters of this time had to work in order to respond to these fac-
tors through an ingenious and unique type of architecture.37

The Kamakura period began with the transfer of power from the imperial 
court to the Kamakura “shogunate”, a feudal military government. During 
the Genpei War (1180-1185), many traditional buildings in Nara and Kyōto 
were damaged. Although less elaborate than during the Heian period, the 
architecture in the Kamakura period was characterized by a simplicity due 
to its association with the military order. The defensive aspect became a 
priority in the design of the houses, which were rather grouped under a 
single roof than around a garden as it used to be the case during the Heian 
period. The proximity of the shogunate to the imperial court led to a rivalry 
in the upper levels of the society which caused tendencies towards luxu-
rious goods and lifestyles.6 During this period, some farmers became rich 
enough to build for themselves timber-framed and wattle-and-daub houses 
with tiled roofs which was a big change since it used to be affordable only 
for the higher class of the society. This was also one of the reason why the 
carpentry techniques started get more refined.38  
The Zen masters such as Sen no Rikyu introduced the tea ceremony which 
emphasized simplicity and modest design as a counterpoint to the excesses 
of aristocracy. In architecture, this brought to the design of “chashitsu” (tea 

35  Mario Bussagli, Oriental Architecture / 2: China, Korea, Japan (Electa / Rizzoli, 1727). 
p.165-166
36 Mary Neighbour Parent, Roof in Japanese Buddhist Architecture, 1st edition (New York ; 
Toyko : Tokyo: New Holland Publishers Ltd, 1983).  
3. JAPAN
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37 William H. Coaldrake, Architecture and Authority in Japan (Nissan Institute/Routledge 
Japanese Studies) Paperback September 22, 1996, 1st paperback edition edition (routledge, 
1996).p.97-103
38 Bussagli, Oriental Architecture / 2.p.172
39 安藤邦廣, 民家造―素材を生かす技、暮らしを映すかたち (京都: 学芸出版社, 2009).

houses) of a modest size with simple details and materials. 
Many internal wars heavily damaged Japan during this period, and led to a 
shortage of timber. The constructions which used to be filled up with tim-
ber started to be filled up with earth instead. This idea came from China 
and Korea where they used a lot of earth in the construction of temples. At 
the time, earth was used mainly for temples but also for the storehouses 
which were holding the weapons: a very important element during a period 
of war, and the earth was the perfect material due to its great resistance 
against fire.
The rich farmers also used this technique by covering the walls of their 
houses with earth. This way of building with earth started in the region of 
Kyōto and then was spread out to the rest of the country.39 
Japan underwent a process of unification, after this long period of civil war, 
during the Momoyama period (1573-1600), also called the Azuchi-Momo-
yama period. It was marked by the rule of Oda Nobunaga and Toyotomi 
Hideyoshi, who also built castles as a symbol of their power. The Ōnin War 
during the Muromachi period had led to the rise of castle architecture in 
Japan. By the time of the Azuchi-Momoyama period, each domain was al-
lowed to have one castle of its own.
The “shoin style” that found its origins with the “chashitsu” of the Muro-
machi period continued to be refined. Verandas linked the interiors of re-
sidential buildings with highly cultivated exterior gardens. 

Then came the Edo period (1600-1868). The Tokugawa shogunate took 
the city of Edo, which later on became part of the modern-day Tokyo, as 
their capital. They built an imposing fortress around which buildings of 
the state administration and residences for the provincial “daimyōs” were 
constructed. The city grew around these buildings connected by a network 
of roads and canals. By 1700, the population had grown up to one million 
inhabitants. The lack of space for residential architecture led to houses 
built over two stories, and often constructed on raised stone plinths.9 The 
increasing size of the buildings led to standard units of measurement as 
well as refinement in the layouts and designs. As an example, “machiya” 
(townshouses) which had been developed since the Heian period, began to 
be refined during the Edo period. The typical machiya occupied deep and 
narrow plots abutting the street (the width of the plot was usually indicative 
of the wealth of the owner), and were often combined with a workshop or a 
shop on the ground floor. Tiles rather than thatch were used on the roof and 

CONTEXT
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exposed timbers were often plastered with earth in order to protect against 
the fire: Edo suffered badly from devastating fires and the 1657 Great Fire of 
Meireki was a turning point in urban design. Initially, in order to reduce the 
fire spread, the government built stone embankments in at least two loca-
tions along the rivers of the city. Overtime, these were torn down and were 
replaced by dōzō storehouses which were built with a structural wooden 
frame coated with several layers of earthen plaster on the walls, door and 
roof. Above the earthen roofs, there stood a timber framework supporting a 
tiled roof. Although the Japanese who studied with the Dutch at their sett-
lement in Dejima advocated buildings with stone and brick, it was not un-
dertaken because of their vulnerability to earthquakes.40 The machiya and 
the kura (storehouse) from the latter part of the period are characterized by 
a black coloration on their external plastered walls. This color was made by 
adding India ink to the burnt lime and crushed oyster shell.41

The clean lines of the civil architecture in Edo influenced the “sukiya style” 
of residential architecture. 

Towards the end of the Tokugawa Shogunate during the Meiji period (1868-
1912), Japan underwent a period of intense Westernization in order to com-
pete with other developed countries. As the Emperor Meiji was restored to 
power (the Meiji restoration), the rapid process of Westernization led to the 
need of new building types such as schools, banks and hotels.42 Early Meiji 
architecture was initially imported to Japan from abroad43, but gradually, 

40 Teiji Ito, Kura: Design and Tradition of the Japanese Storehouse, Abridged edition (Seattle: 
Madrona Publishers Inc.,U.S., 1983).p.71, 72, 75, 76, 82
41 Parent, Roof in Japanese Buddhist Architecture. 
42 Botond Bognar, Japan Guide, 1st edition (New York, N.Y: Princeton Architectural Press, 
1996).p.12-13
43 Stewart, The Making of a Modern Japanese Architecture From the Founders to Shinohara 
and.p.19
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Fig. 3.0.1 Imperial Kyôto Palace, Kogosho. Photo by Werner Blaser. Struktur Und Gestalt in 
Japan = Structure and Form in Japan. Zürich: Verlag Für Architektur, 1963. p.83

Kyôto was the capital from the 8th to the 18th century. The buildings were created in the 
middle of the 19th century according to the old plans of the 8th century. 
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Minka (farmhouse)

The minka style is one of the two chief traditional styles surviving in Ja-
panese residential architecture today (the other being the sukiya style). The 
Yoshimura house located in Habikino, in the Osaka Prefecture, is part of 
the Important Cultural Property. The main building was completed in early 
17th century. Beneath the eaves, we can see the shinkabe-zukuri, or plaste-
red wall with the posts left exposed. 

Fig. 3.0.2 Yoshimura house. Photo taken by Yutaka  Saito. The Essence of Japanese Architec-
ture = Nihon Kenchiku No Katachi. Tokyo: TOTO, 2016. p.69
Fig. 3.0.3 Katsura villa. Source: Isozaki, Arata, and Ponciroli, Virginia. Katsura : Imperial 
Villa. London: Phaidon, 2011.

Sukiya style residence

The sukiya style represents a refinement of elements and techniques bor-
rowed mainly from the earlier teahouse and from the minka as well. The 
most famous example of Sukiya style architecture is Katsura Rikyu, built 
around 1615 by Prince Hachijo-no-miya Toshihito. 

3. JAPAN
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Kura (storehouse)

Important books were kept in this solid and fireproof earthen-walled 
storehouse,“kura”. The walls are mud daubed, and finished with white plas-
ter. They flair outward on the top in order to turn back any flame that might 
lick toward the roof. On top is separately added roof covered with strong 
Bizen-ware tiles. 

Fig. 3.0.4 Kura. Photo taken by Yutaka  Saito. The Essence of Japanese Architecture = Nihon 
Kenchiku No Katachi. Tokyo: TOTO, 2016. p.363
Fig. 3.0.5 Street view of a machiya. Photo taken by my mother during her trip to Kyôto, 
summer 2017 

Machiya (townhouse)

The machiya are traditional townhouses found throughout Japan and typi-
cal of the historical capital of Kyoto

CONTEXT
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Fig. 3.1 Map representing the resources of wood, clay and stone in Japan (Sources: http://
www.agri.tohoku.ac.jp; https://kotobank.jp)

3. JAPAN
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3.1 NATURAL RESOURCES

For the same reasons as mentioned in precedent chapters, the natural di-
versity directly influences the construction materials used in the pre-indus-
trial era, as people had to use available natural resources they could find in 
their surrounding environment. 

Japan in particular is very well-known for its cutlture of wood. Due to its 
large number of dense forests - about 70% of the country is covered with 
forests 14 - the abundance of the material led the Japanese to a deep unders-
tanding and respect for wood. From the old times up until now, some trees 
were considered as sacred.  

Timber was therefore used massively all over the country, reaching to a 
point were it led to a shortage of the material. This was one of the reasons 
why the Japanese started to fill up the walls of the houses with earth in 
order to save the wood. As the earth adapted for the construction was avai-
lable in most regions, it became widespread in the whole country. Earth 
as a building material is also very well-suited to Japanese humid climatic 
conditions, which adds another reason for its use. 

Differently to Switzerland’s case, stone constructions are very rare (or 
non-existant) in Japan due to the frequent earthquakes. The timber-fra-
med constructions filled with wattle-and-daub was the most adaped buil-
ding technique because of its flexibility. We will see in the next chapters 
how the Japanese dealt with the horizontal forces by working with punctual 
sophisticated joineries. 

44 CIA Factbook: Japan. Cia.gov. Retrieved November 9, 2011. Consulted on January 2nd
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Fig. 3.2.1 Builders working on a timber-framed construction Source: Engel, The Japanese 
House p.71
Fig 3.2.2 Chisels Source: Locher, Traditional Japanese Architecture p.63

3. JAPAN
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3.2 TECHNIQUES

There are also examples of other techniques employing earth such as pisé 
and adobe, but the most common use of earth is in combination with wood. 
Timber-frame and wattle-and-daub is the main technique used the tradi-
tional vernacular houses in Japan.
The construction of the Japanese house, both the act and the system, 
though very refined in detail, has in fact never really changed since its ori-
ginal primitive stage. When, during the first and second centuries, dwel-
lings with elevated floor, “taka-yuka”, first appeared, Japanese residential 
architecture not only found one of its distinct constructional-organizational 
features, but also made its first and last, though major, technical achieve-
ment. All fundamental constructional distinctions of the Japanese resi-
dence already existed in the “taka-yuka” and no essential change took place 
thereafter. 
While in the constructional system of the earliest “house”, the pit dwel-
ling, “tate-ana”, the slanting rafters rose directly from the ground and were 
themselves the major members forming both the framework and roof, in 
the system of the dwelling with elevated floor, “taka-yuka”, the vertical co-
lumns became the major supporting members. The resistant qualities of 
this house, however, were less than adequate in bearing horizontal stresses 
provoked by seasonal typhoons and frequent earthquakes, and in this re-
gard, were also inferior to the original pit dwelling construction. 

The builders and their tools

Initially, tools were made of stone with wood handles, and many of the 
stone blades may have been imported from the Asian continent, but from 
about 250 CE iron blades became dominant.45

Constructional work is done entirely by the master carpenter and his assis-
tants.46

 

TECHNIQUES

45 Locher, Mira, and Simmons, Ben. Traditional Japanese Architecture : An Exploration of 
Elements and Forms. Tokyo: Tuttle Publishing, 2010. p.63
46 Engel, Heino. The Japanese House : A Tradition for Contemporary Architecture. 
Fourteenth Printing] ed. Rutland [etc.: Charles E. Tuttle, 1991.p.103-108



72

Fig. 3.2.1.1 Structural model. Source: https://deutsudesignstudio.wordpress.com
Fig. 3.2.1.2 Structural principle axonometry. Source: Itoh, Teiji. Traditional Domestic Archi-
tecture of Japan.

3. JAPAN
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47 Engel, The Japanese House. p.103-108

TECHNIQUES: WOOD

3.2.1 WOOD

General structural principles

The structure is a simple post-beam framework without any braces or struts, 
which means that the wall planes in between those structural members 
support only themselves and do not require foundations. Only at places of 
actual structural supports, such as at columns, is the groundsill provided 
with a simple foundation of natural or hewn stone that raises the whole 
wooden framework above the damp ground. 
The upright members, “hashira”, are erected upon the groundsill’s frame in 
standard distances and connected to each other by horizontal tie members. 
Simultaneously, the floor beam, “ashigatame”, is set in and the top is then 
held together by eaves beams, thus completing the upright framework 
which, except for elaborateness of joint detail, lacks some constructional 
stability. 
For the roof, heavy and untreated logs are simply dropped from eaves beam 
to center beam, and at their joint in the middle, they are just laid upon each 
other. Preference for entire trunks, roughly hewn with arch-like shape to 
gain some additional strength, stresses its primitive character. Upon these 
transverse beams, posts are erected and onto them purlins and rafters are 
finally laid. Part is put onto part, member upon member, a system of hori-
zontals and verticals capable only of sustaining vertical pressure and pos-
sessing nothing to resist horizontal stress other than its own weight and 
the joints between the different elements. Until the advent of Western me-
thods, diagonal ties or struts were not used.
The setting up of the framework is very fast. As the components have pre-
viously been dressed, the assemblage itself takes only a few days. The roof 
is the first component of the Japanese residence to be completed in the 
construction process, and it appears as if the whole process of building is 
organized in order to achieve that aim in the quickest way possible. 
Once materials and men are protected against the frequent rains, the car-
penter can continue his work with more ease and leisure.
Floor boards are laid upon a sleeper-joint construction which is elevated on 
posts perching on foundation stones; at the top and bottom, wooden tracks 
for sliding panels are fixed between the uprights; the ceiling is suspended 
from the beams above. 47
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Wood
Hardly any other architecture reveals so convincingly the inherent charac-
teristics of wood, both structurally and aesthetically, as do the Japanese, 
but the actual discovery of wood’s potential certainly was not a manifesta-
tion of an inherent aesthetic taste of the Japanese. Extreme poverty of all 
lower classes and rigid feudalistic control of those citizens who could not 
afford more were the reasons why the common people did not, and could 
not, follow the decorative usage of wood in the buildings of nobility and 
clergy, and, therefore, had to apply wood in the most economical manner.  
As mentioned earlier, the tea cult responded to these prevailing circums-
tances. It created an aestheticism of simplicity and restraint. This was pro-
vided for the wealthiest and meant for the lower classes that they could also 
satisfy material ambitions, and, if not to enjoy their poverty, at least find 
some meaning to the pitiful life they were leading. 48

Technical means were primitive during the early stages of residential buil-
ding and consequently they set limits for the size and weight of building 
components. Wood was standardized. Being an essential fabric of life, next 
to food and clothing, wood simultaneously became a trading article, and 
as such, even more required standard sizes. In general, the market size is 
based on the standard length of a ken (about 1.8 or 2 m). In turn, once the 
market sizes were set, they influenced the work of the builder and helped 
achieve an extreme refinement on the one hand, but no doubt also strangled 
technical improvement in many cases. Moreover, as construction parts, as a 
rule, are visible both from outside and inside, their scale and proportion are 
the dominant factors in the appearance of the house.
However, as construction (in terms of technique) and market size (in terms 
of economy and practicality) are strongly related to each other, as well as to 
density of texture, the scale of wood in fact is basically determined only by 
the innate nature of wood. 

Commonly used types of wood are the following: 
-Hinoki (chamaecyparis obtusa), a kind of Japanese cypress. It is neither 
too hard nor too soft. It combines both easy workability and high resistance 
to decay. A fine grain, a color that soon after use becomes beige-gray, and 
finally a pleasing odor make it aesthetically very expressive. It is used main-
ly for columns and those parts liable to decay.
-Asunaro (thujopsis dolobrata), also called “asuhi” and “hiba”, another kind 

48-49  Engel, The Japanese House. p.103-108
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of Japanese cypress. It resembles hinoki in quality and appearance, yet sus-
ceptibility to splitting makes it inferior.
-Akamatsu (pinus densiflora), also called “mematsu” (literally, female 
pine), red pine. With normal strength it displays high elasticity. Being very 
resinous and therefore not subject to decay, it is used in its frequently cur-
ved form for such irreplaceable parts as roof beams or those liable to rapid 
decay such as the ground sills.
-Kuromatsu (pinus thunbergii), also called “omatsu” (literally, male pine), 
black pine. 
Its features resemble those of the red pine, but quality is generally inferior.
-Tsuga (tsuga sieboldii), a kind of hemlock spruce. Unlike the pine tree, its 
trunk is straight and hard. The structure is dense and firm with a fine grain. 
-Sugi (cryptomeria Japonica), Japanese cedar. It is a fast-and-straight-
growing tree. Consequently, its percentage of water is high and firmness 
low. Its texture is soft, and it is very workable. Its straight or only lightly 
curved grain makes it decoratively very expressive. Its qualities thus allow 
an almost universal application both as constructional and ornamental fa-
bric. 
-Keyaki (abelicea serrata), zelkova. A hard, elastic-durable consistency 
makes this wood particularly suitable for use as posts-and-beams. 
-Kiri (paulownia tomentosa), paulownia. It is structurally and aesthetically 
an excellent building wood, but expensiveness prevents its general use. Re-
sistance to moisture makes it a good material for ground sill.

Bamboo
Bamboo plays an important role in the construction of the Japanese as it 
serves a fundamental purpose in the interwoven latticework that supports 
the clay wall between the horizontal and vertical members of the house 
framework. Bamboo is also frequently used for window lattice, fence, or 
ceiling. Its particular structure achieves high stability with a minimum of 
weight, and its hollowness makes it an ideal medium for any form of water 
transport. As such it has served for ages as eaves, gutters, water pipes, etc. 
and has fulfilled a distinct functional purpose until sheet metal and cera-
mics offered, not more beauty, but longer durability and higher efficiency. 49 
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Fig. 3.2.1.3-4 Based on Kawashima, Minka : Traditional Houses of Rural Japan
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The wall and its wooden joints 

Japanese wall or “komai-kabe” (literally meaning “wall with small bam-
boo laces”)

“Hardly any other component in the ensemble of elements offers such a 
variety of expression and manifests Japan’s particular aestheticism so 
strikingly as does the Japanese wall.” 50

In technique and consistency, it does not differ much from the old clay wall 
used in Central European timber-framed buildings which was explained 
already in the precedent chapter about Switzerland. Yet, the way how Ja-
panese express color, texture, and proportion through its own substance 
and thus being decorative by itself, has a character all its own. 

The wall framework is composed of relatively short members, and joints of 
members in longitudinal direction are frequent. The probable reason for 
this is that timber is floated down small and often shallow rivers from the 
mountains and is easier to handle in small pieces in the river as well as at 
the building site. 

TECHNIQUES: WOOD

50 Engel, The Japanese House. p.32
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Fig. 3.2.1.5 Based on Engel, The Japanese House
Fig. 3.2.1.7 Joint. Photo: Blaser, Struktur Und Gestalt in Japan = Structure and Form in 
Japan
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The framing of the wall demonstrates great simplicity in its principle and 
refinement in detail. Upon the prepared foundation, the groundsill, “do-
dai”, is leveled and connected at the corners and junctions with standard 
methods, special joinery being provided for corners, which remain ex-
posed. Then, the columns, “hashira”, are erected at standard distances and 
connected with each other by five, or as in the case of door openings, two 
(three) horizontal tie members, “nuki”. 
The tie members penetrate the column at standardized vertical distances of 
about 60 cm. Fastened only by wedges, the tie members function to keep 
the column upright and to sustain the solid wall, but contribute very little 
to the stability of the framework. 51

The Japanese will block the structure from moving by doubling its ele-
ments. Therefore, we can observe that the beams are doubled to prevent the 
column from twisting. In general, the way how the Japanese deal with the 
natural forces is radically different in comparison to the Europeans. Ins-
tead of going directly againt the forces, they will allow the structure to move 
slightly with it. By allowing this flexibility, the structure has less chances of 
breaking. 
At their top, the columns have pegs by which they are joined to the eaves 
beam, “noki-geta”, interior beam, “keta”, and veranda beam, “en-geta”. 
As the latter two are usually round logs, the column head is shaped accor-
dingly. In case the column distance exceeds 1 ½ ken (2.727 m), a hanging 
post, “tsuri-zuka”, is tied to the beams, holding the upper sliding track, “ka-
moi”, for the paper panels and receiving the horizontal tie members, “nuki”, 
which sustain the solid wall. Until this stage the framework is called “jiku-
bu” (literally, vertical part). 

51 Engel, The Japanese House. p.128-129-130
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Fig. 3.2.1.8 Joints. Based on Engel, The Japanese House
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Fig. 3.2.1.9 Carpenter’s paper scrolls. Source: Engel, The Japanese House 
Fig. 3.2.1.10 Bamboo lattice. Based on Kawashima, Minka : Traditional Houses of Rural 
Japan

Joints
The standard details for joinery are multiple. Some are so elaborate that 
they weaken a lot the timber, while others are striking in their simplicity. 
It is both unnecessary and impossible to describe every constructional de-
tail and its variations. Basically, they are the same all over Japan. However, 
local differences, especially climatic adaptations, even carpenters’ personal 
preferences, have emerged. Moreover, Western methods have effected mo-
difications through use of metal. The original construction, however, that is 
to say, the classic performance was constructively free of any metal support 
or joinery.
Such general application was possible only because of the particular order 
of the feudalistic society. Constructional procedure, dimension, and detail 
were written down on paper scrolls and kept by the master carpenter. As 
the profession was hereditary, the scripts were handed down from father 
to son. In the Tokugawa period (1’600-1’867) they were woodblock printed 
and thus provided an exchange of new methods as well as universal dis-
persion. The measurements as they appear in these rules are not absolute, 
but are moduled by column distance and column section. Since both are 
standardized, measurements of constructional detail for residences have 
become fairly fixed. 
There is hardly another method so simply executed and so easily compre-
hended as is the illustrative technique of the Japanese carpenter. 

3. JAPAN
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The laths
As the columns of the vertical framework are the only bearing members, 
the wall’s sole constructional function is to sustain itself. This is achieved 
by an armature formed by a bamboo lattice in which the main horizontal 
tie members, “nuki”, extend their functional range to keeping the columns 
in their upright position. While these horizontal members, at an average 
distance of 60 cm, provide adequate support for the wall skeleton, additio-
nal members, “nurigomi-nuki”, need to be inserted vertically in between 
the columns. The preferred distance is ½ ken (90 cm), according to the 
ken grid, creating a skeleton pattern of 60 x 90 cm rectangles. Into each 
opening is tied a bamboo lathwork, consisting of a major frame, “mawa-
tashi-dake” (literally, spanning bamboo), and a grid of bamboo strips, “ko-
mai-dake” (literally, bamboo in small laces). They are individually fastened 
either with rice-straw fiber or rope. The order of this intermediate skeleton 
is seemingly insignificant, as it will be covered up later. Yet, it is descriptive 
of the system that prevails in the overall constructional method. Major or-
der is subdivided into minor, and minor again into minor. 
The curtain skeleton is tightly connected with the column, thus granting 
constructional homogeneity; the humid climate of Japan throughout the 
year eliminates excessive movement of material. 52

52 Engel, The Japanese House. p.114
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Fig. 3.2.1.11 Drawings. Based on Engel, The Japanese House 
Fig. 3.2.1.12 Flame-shaped window and triangle shaped window. Source: Locher and Sim-
mons, Traditional Japanese Architecture. p.109
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Openings

There are numerous standard types, and each of them play a definite, and 
occasionally necessary, role in the whole organism. Maybe due to its quan-
titative limitation, it attracts even more the attention when used, and there-
fore, is frequently applied in order to emphasize an architectural intention. 
Therefore, in addition to its role as an architectural medium to facilitate 
ventilation, to provide light, and to allow view to the outside, as the Western 
window does, it constitutes an architectural feature by itself, to be seen and 
appreciated as an object of aesthetic quality rather than just as an expres-
sion of functionality.

-The form of the flame-shaped window, “katō-mado” (literally, firelight 
window), can be seen as an alien to the whole composition of rectangu-
lar planes, linear construction, and geometrically simple forms. It suggests 
that its major function is of a decorative nature. It is a rather common sight 
in shrines and temples, while its use in the residence is confined to the 
wealthier class.

-The lattice window, “koshi-mado” (literally, grating window), is a wooden 
latticework which permits the removal of the translucent sliding panels 
behind it for ventilation purposes or for viewing without permitting sight 
from the outside in. This window type therefore is used in living rooms fa-
cing the street and, therefore, mainly in the city houses where living rooms 
often must face a very close roadside.

-The clay-wall window, “shitaji-mado” (literally, under the earth window), 
is modeled into the solid clay wall; the choice of its form is left up to the 
personal taste of the owner. Geometrically pure forms have evolved that 
are supplied with an elaborate grill of bamboo, reed, or young branches. It 
is said that the famous tea master, Sen-no-Rikyu (1518-91), developed this 
type of window for the tearoom after having been stimulated by the sight 
of a farm hut where the wall openings simply had been broken into the clay 
wall, exposing the wall’s bamboo skeleton. The window is used preferably 
in tearooms or, with strong decorative accent, next to the picture recess, 
tokonoma. 53

53 Engel, The Japanese House. p.150-155
54 Koren, Leonard. Wabi-sabi for Artists, Designers, Poets and Philosophers. Berkeley, Calif: 
Stone Bridge Press, 1994. 
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Fig. 3.2.1.13 Different types of openings. Source: Kawashima, Minka : Traditional Houses of 
Rural Japan
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Fig. 3.2.1.14 Teahouse opening. Source: Itoh and Futagawa, The Elegant Japanese House
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Fig. 3.2.1.15 Repetition. Source: Blaser, Struktur Und Gestalt in Japan = Structure and 
Form in Japan
Fig. 3.2.1.16 Façade rythm. Source: Futagawa, Architecture Japonaise : Espaces, Formes Et 
Matériaux.
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Pattern and Façade composition

Instead of a drawn pattern, we might be talking more about rythm, repe-
tition, and texture. The structural and constructive elements visible on the 
façade gives it its character, and becomes a motif by itself.  

We can observe the absence of diagonals in these façades. This question 
has rised many different suppositions. Is it for aesthetic reasons? Cultural? 
Religious? Structural? Some say it might be in relation with the Buddhist 
philosophy in which the diagonals are symbols of something negative and 
therefore, forbidden. It is also linked to the question of spacial fluidity and 
flexibility. As we already saw in the precedent chapter, Japanese structures 
are thought to be able to move with the natural forces. The idea is to be in 
harmony with nature and never to go against it. This might be a reason why 
in Japan, the pattern we see are moslty orthogonal, in this idea of flexibility. 

PATTERN AND FAÇADE COMPOSITION

Fig. 3.2.1.17 Façade composition of the Yoshimura house. Source: Blaser, Struktur Und Ges-
talt in Japan = Structure and Form in Japan. p.97
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Fig. 3.2.2 Texture. Source: Buntrock, Materials and Meaning in Contemporary Japanese 
Architecture : Tradition and Today.
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3.2.2 EARTH

The filling

Clay
Clay is a distinct component in Japanese architecture in general because of 
its quantity of participation and its quality of expression.55

It performs an important role as the basic material for the roof tiles, as the 
joinery for the laying of roof tiles, and finally as the dominant component 
of the Japanese wall. 
As the heating system evolved from the “hidori” - which used to be the com-
mon foyer - to the “hibachi” (fire bowl), considerations about new solutions 
in order to keep the heat in the house came up. The purpose was to find a 
way to optimize the new heating system - which was able to heat longer but 
a smaller surface - by improving the isolation of the house. The mixture of 
clay and straw appeared to have a better performance in terms of isolation. 

The clay that constitutes the Japanese wall, “komai-kabe”
 The mixture of clay with chopped straw is applied in three, four, or five 
layers on both sides of the bamboo latticework. 

shita-nuri  first coat
mura-naoshi second coat
shita-zuke third coat
naka-nuri middle coat
uwa-nuri finish coat

Of these, sometimes the second or third coat or both, are omitted. The 
coats from shita-nuri to naka-nuri are called “arakabe” (rough wall), and 
the uwa-nuri is also called “shiage-kabe” (wall with finish).
The clay and aggregates become finer, and the fibers (usually rice or oat 
straw) shorter, as the coats proceed. 
The final coat often contains and additive made up on-site. This mix was 
always left to sleep for a couple of weeks for the straw to soften and for the 
mud to achieve the desired consistency. Nowadays, a ready-mixed material 
can be purchased. 56  

TECHNIQUES: EARTH

55 Engel, The Japanese House. p.32
56 Weismann, Adam, and Bryce, Katy. Clay & Lime Renders, Plasters & Paints : A How-to-
guide to Using Natural Finishes. Reprinted in 2015 under the Title Clay and Lime Renders, 
Plasters and Paints by Green Books ed. Cambridge: Green Books, 2015.
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The more carefully the earth is prepared, the fewer the cracks that appear 
once the wall has dried. Long ago, builders of fine houses used a mixture of 
earth and clay called “sarashi-zuchi”, which was soaked in water for a year 
to age the clay. Farmhouse walls usually have only a rough or intermediate 
finish, both prized for their warm texture.

For the rough wall, ordinary yellow-ochre or blue-black clay is seasoned by 
exposure to the open air for two to three weeks with a water additive. 
During this period, two to three batches of chopped straw are added at 
intervals. The clay called “arakida-tsuchi” from the tributary of the river 
Arakawa in the Tokyo area has been recognized for its quality since olden 
times. The length of the chopped straw is about 1-2 “sun” (30-60mm).

The thickness of the fillings is about a half to two-thirds of the column’s 
thickness, which is 2-3 “sun” (60-90 mm). After its curing process, the fi-
nish coat, “uwa-nuri” or “shiage”, is laid on in a very even layer, with an 
infinite variety of color, consistency, and texture which leads to infinite ex-
pressional possibilities. 

The method and mixture vary locally according to available products, but 
the following example of mixture for the rough wall appears to be widely 
applied:

shita-nuri, first coat: 100 l. well-seasoned clay + 0.6 kg. 
chopped straw
naka-nuri, middle coat: 100 l. well-seasoned filtered clay + 
30 kg. river sand + 0.4 kg. fine-chopped straw

Volume required for a wall area of 1 tsubo (about 3.3 m2):
First coat: 3-3.5 ka (1 ka = 0.6 m3)
Middle coat: 1 ka

There are about fifty different kinds of clay used for the interior wall finish. 
In some instances, fine sand or plaster is used for the wall finish instead 
of the fine clay material in natural colors. The color of sand varies enor-
mously. It is mixed with glue of seaweed, and sometimes crushed pearl 
shell is added.57

Fig. 3.2.2.1 Diatomite. Photo: Noémie Allenbach

3. JAPAN
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Diatomite Earth (DE)
A very special material which is also often found in Japanese wall finishes 
is the diatomaceous earth. It is a natural occurring substance, comprised 
of very porous fossilized remains of planktons or green algae. Two to three 
million years ago, these fossils accumulated along sea beds, rivers and lakes 
and formed a soft chalk-like sedimentary rock. The typical chemical com-
position of diatomaceous earth is 86% silicon, 5% sodium, 3% magnesium 
and 2% iron.
Each granule of diatomite contains millions of microscopic, hollow, per-
forated cylindrical shells, resulting in an inert, light-weght, highly porous, 
and powerful absorbent material. It is said that Diatoms are important as 
they make up 1/4 of the earth’s plant life and produce at least 1/4 of the O2 
we breathe.
Diatoms are microscopic and composed of high contents of silica. The 
many beneficial characteristics of DE are mainly a result of Microscopic 
pores in the plankton. Its high porous characteristic allows it to absorb ga-
zes, noxious materials, soluble fertilizing agents, sealing wax, pasteboard, 
rubber erasers, fatty and acid material. It is also a good sound insulator and 
mechanical insecticides. 58

57 Engel, The Japanese House. p.108
58 https://japanesewall.com

TECHNIQUES: EARTH



94

Hanging Wall
It is thought that the walls of ancient dwellings initially consisted of mats 
woven of grass or fine branches or of strips of bark stretched between posts. 
Since this was obviously inadequate protection against drafts, earth was 
plastered over the matting. This is believed to be the beginning of the plas-
tered wall. 

Fig. 3.2.2.2-3 Photo and illustration based on Kawashima, Minka : Traditional Houses of 
Rural Japan

3. JAPAN
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Okabe Wall
Unlike the hanging wall, the okabe is constructed in such a way that the 
posts are completely concealed on the exterior of the house when the wall 
is plastered. This type of wall is older and technically simpler than the han-
ging wall. It is also more fire resistant and more effective in keeping out 
the cold and therefore is common on mountainous areas, especially in the 
northern part of the country. 59

59 Kawashima, Chuji. Minka : Traditional Houses of Rural Japan. Tokyo: Kodansha Interna-
tional, 1986.
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The roof
The early method of tying roof tile to roof skeleton was with clay. The tiles 
are imbedded in a mixture of seasoned clay and chopped straw. It seems 
probable that this simple and appropriate method has survived from a time 
when tool and technique were not developed far enough to guarantee an 
exact and even roof plane. By using clay, any unevenness can be leveled and 
any difference in dimension can be compensated more easily than by other 
methods. 60

Fig. 3.2.2.4 Inner view of the plastered roof. Source: 安藤, 民家造―素材を生かす技、暮らしを映す
かたち.
Fig. 3.2.2.5-6 Tiled roof. Source: Engel, The Japanese House 
Fig. 3.2.2.7-8-9 Doma. Source: Locher and Simmons, Traditional Japanese Architecture
Fig. 3.2.2.10 Texture of the earthen floor. Source: Fujimori, Fujitsuka and Larrabee, Japan’s 
Wooden Heritage  
3. JAPAN
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The floor
The “doma” (dirt place), is an area which is mainly found in the traditional 
Japanese houses. Just as the name indicates, a “doma” is an area of hard 
compacted earth which extends the size of the entrance way. While it refers 
to being between the indoors and the outdoors, it also has a meaning of 
“a space that makes the indoors the same as the outdoors”. It is used as a 
workshop, kitchen or storage space.
 

60 安藤, 民家造―素材を生かす技、暮らしを映すかたち.
61 Locher, Mira, and Simmons, Ben. Traditional Japanese Architecture : An Exploration of 
Elements and Forms. Tokyo: Tuttle Publishing, 2010. 
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Fig. 3.2.2.11-12 Source: Saito, The Essence of Japanese Architecture 
Fig. 3.2.2.13-14 Photo: Noémie Allenbach
Fig. 3.2.2.15-16 Source: Itoh and Futagawa, The Elegant Japanese House 

3. JAPAN



99

The finish and texture

Japan has a rich traditions of both lime - and earth - based finishes. The 
traditional Japanese lime-based finish is known as “shikkui”. The name is 
derived from the Chinese word “suk-wui”, which means a slaked lime. Shik-
kui plaster consists of slaked lime, aggregates, natural fibres, and boiled 
nori seaweed extract as an additional binder. In ancient times, rice starch 
was used instead of seaweed, but this was a precious and therefore expen-
sive commodity. For this reason, shikkui plasters were confined to be used 
on important buildings, such as temples, shrines and houses of the nobility. 
During the 16th century, there was a castle-building boom, at which time, 
the technology was developed to replace rice starch with seaweed. This 
made the use of shikkui more widespread and accessible. Prior to 1963, at 
which time a bagged shikkui plaster became available, the shikkui plasterer 
would also make up the material on site – boiling the seaweed and mixing 
it together with the slaked lime, aggregates and fibres. 62  

Paintings on walls were considered unsuitable to the aesthetic atmosphere 
of the tea ceremony and, by extension, to the sukiya style. It was practically 
impossible to paint on the type of clay wall favored in the teahouse. This 
fact, however, was irrelevant, since it was the clay itself –its color and its 
texture – in which the sukiya designers were interested and not its appro-
priateness for mural decoration. In some instances, when the clay was par-
ticularly fragile and subject to damage – specially, the lower section of the 
walls – it was covered with paper to a height of several feet. 63 

For the same reasons, wood in the Japanese house is used without paint or 
surface treatment other than that which will stress its inherent nature. By 
having renounced all additional methods of décor, the inbred consistency 
of wood in terms of color, gloss, grain, and texture has become the sole me-
dium of expression and therefore plays an important part in the aesthetic 
effect of the Japanese house. 

62 Weismann, Clay & Lime Renders, Plasters & Paints 
63 Itoh, Teiji, and Futagawa, Yukio. The Elegant Japanese House : Traditional Sukiya Archi-
tecture. Third Printing] ed. New York [etc.: Weatherhill [etc.], 1982. p.82
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Wood and Tile-faced Wall
Since the walls are, after all, only dried earth, they tend to crack and cru-
mble with exposure to wind and rain. Further protection is often achieved 
by facing the walls with tiles (“hari-gawara”) or boards and bamboo. Wood 
facing is called “hame-ita” and tile facing “namako-kabe”. The latter is com-
mon sight in the city of Kurashiki, Okayama Prefecture, and in Shizuoka 
Prefecture. 64 

Fig. 3.2.2.17 Itoh, Teiji. Kura : Design and Tradition of the Japanese Storehouse
Fig. 3.2.2.18 Kawashima, Minka : Traditional Houses of Rural Japan

3. JAPAN
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Board-and-Batten Wall
Because of a harsh climate or the difficulty of obtaining suitable clay for 
walls, many minka in mountainous areas have simple board-and-batten 
walls. Thick battens (“futo-nuki”) are positioned horizontally between the 
posts, and the boards are nailed on from the inside, leaving the posts and 
battens plainly visible on the exterior. To reduce drafts, boards are fitted to-
gether with tongue-and-groove joints and wedged into grooves cut into the 
posts. There are many minka with board-and-batten walls in the mountains 
of the Kanto region of eastern Honshu as well as in Gifu Prefecture. 65 

64-65 Kawashima, Chuji. Minka : Traditional Houses of Rural Japan. Tokyo: Kodansha Inter-
national, 1986.
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Fig. 3.2.2.19 Detail of a veranda, Ryokaku-tei teahouse, Ninna-ji, Kyoto. Source: Itoh, and 
Futagawa, The Elegant Japanese House : Traditional Sukiya Architecture.

3. JAPAN
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Japanese sense of aesthetic and the concept of Wabi-Sabi
In traditional Japanese aesthetics, “wabi-sabi” (侘寂) is a world view cente-
red on the acceptance and appreciation of imperfection due to natural im-
pact of the time passing. The aesthetic is sometimes described as a beauty 
which is “imperfect, impermanent, and incomplete”. It is a concept derived 
from the Buddhist teaching of the three marks of existence (三法印 san-
bōin), specifically impermanence (無常 mujō), suffering (苦 ku) and emp-
tiness or absence of self-nature (空 kū).66 

  

TECHNIQUES: EARTH

66 Koren, Leonard. Wabi-sabi for Artists, Designers, Poets and Philosophers. Berkeley, Calif: 
Stone Bridge Press, 1994.
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Fig. 4.1 Neolithic pit-houses. Source: Weiss, Fachwerk in Der Schweiz. p.15
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4. TRADITION

Switzerland and Japan share a very similar path at the very beginning of the 
development in terms of techniques and way of building, which was directly 
linked to the local available natural resources. Therefore, through a serie of 
photographs I have collected from different sources, I threw myself in this 
exercise which consists in putting face to face building façades and details 
from the traditional vernacular architecture in Switzerland and Japan. The 
aim is to highlight strong differences and analogies which might lead us to a 
new understanding of both counties’ constructive and architectural culture.

TRADITION

Fig. 4.2 Neolithic pit-houses. Source: 安藤, 民家造―素材を生かす技、暮らしを映すかたち.p.100
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We find the same type of constructions dating from the Neolithic era in 
Switzerland and Japan. 

4. DIALOGUE  

Fig. 4.3 Palafitte in the open air museum Laténium in Neuchâtel. Source: http://latenium.ch
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Here are two example of palafit houses rebuilt in open air museums in Ja-
pan and Switzerland. These are only suppositions of how they might have 
looked like, but it is still interesting to observe how, on two opposite sides of 
the world, people were led, without having any exchange, to same construc-
tive techniques.

TRADITION

Fig. 4.4 4.3 Yayoi stilt building. Source: Ted Scott
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Fig. 4.5 Builders working on a timber-framed construction (1520). Source: Roggatz, Fachter-
minologie Für Den Historischen Holzbau : Fachwerk - Dachwerk.p.48



111TRADITION

Fig. 4.6 Carpenters work together to lift and join heavy timber framing in a reproduction of 
an Edo-period wood-block print. Source: Locher, Traditional Japanese Architecture p.62
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Fig. 4.7 Source: Schillberg and Knieriemen, Bauen Und Sanieren Mit Lehm.p.8
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The same technique is used in Switzerland and Japan for the fillings of the 
timber-framed walls. Balls of clay mixed with straw are thrown over the 
wattle (woven branches in Switzerland and bamboo lattice in Japan).

TRADITION

Fig. 4.8 Source: 安藤, 民家造―素材を生かす技、暮らしを映すかたち.
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Fig. 4.9 Source: Schweizerische Gesellschaft Für Volkskunde. Die Bauernhäuser Des Kan-
tons Aargau. 
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Fig. 4.10 Source: Engel, The Japanese House 
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Fig. 4.11 Texture. Source: Schweizerische Gesellschaft Für Volkskunde. Die Bauernhäuser 
Des Kantons Zürich. 
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Fig. 4.12 Texture. Source: Kawashima, Minka : Traditional Houses of Rural Japan
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Fig. 4.13 Wooden boad. Source: Schweizerische Gesellschaft Für Volkskunde. Die Bauern-
häuser Des Kantons Thurgau. 
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Fig. 4.14 Wooden boad. Source: Engel, The Japanese House 
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In Switzerland, earthen constructions are seen as the poorest type of 
construction, therefore, we hide it behind a layer of plaster and paint in or-
der to make it look like a stone building.  Instead, the beauty of the material 
itself is pushed to its greatest value in Japan. Earth is seen as a material of  
wealth and is used by the highest class of the society as well as the poorest 
ones. This was emphasized by the tea masters during the Muromachi era.

3. DIALOGUE BETWEEN SWITZERLAND AND JAPAN  

Fig. 4.15 Pigments and finish. Source: Weiss, Fachwerk in Der Schweiz. p.176
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In these both examples, they used pigments in order to create a texture 
for the wall. The way Japanese use the pigments is directly integrated to 
the layer of wall itself. The natural irregularity of the material creates the 
pattern and is seen as a piece of art by itself. On the other hand, the wall 
of this kindergarden in Switzerland shows a totally opposite perspective 
in the way of giving an expression to the building. Flowers and decorative 
patterns are painted onto the surface of the earth wall. The natural texture 
is totally hidden.

TRADITION

Fig. 4.16 Pigments and finish. Source: Saito, The Essence of Japanese Architecture 
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Fig. 4.17 Detail. Source: Weiss, Fachwerk in Der Schweiz. 
Fig. 4.18 Detail finish. Source: Pignal, Terre Crue. 
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Fig. 4.19 Detail. Source: Kawashima, Minka : Traditional Houses of Rural Japan
Fig. 4.20 Detail finish. Source: Zwerger and Olgiati, Wood and Wood Joints
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Fig. 4.21 Corner detail. Source: Schweizerische Gesellschaft Für Volkskunde. Die Bauernhäu-
ser Des Kantons Schaffhausen. 
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Fig. 4.22 Corner detail. Source: Saito, The Essence of Japanese Architecture 



126 3. DIALOGUE BETWEEN SWITZERLAND AND JAPAN  

Fig. 4.23 Wigoltingen, Egelshofen, 18th century. Source: Schweizerische Gesellschaft Für 
Volkskunde. Die Bauernhäuser Des Kantons Thurgau.p.219
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Fig. 4.24 Roofing of ordinary reed, Fukushima Pref. Source: Itoh, Traditional Domestic 
Architecture of Japan. p.117
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Fig. 4.25 Thatched roof in Hüttikon, 1652. Source: Blaser, Bauernhaus Der Schweiz .p.75
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Fig. 4.26 Segai eaves structure, Chiba House, Ayaori, Tono, Iwate Pref. 19th century (1830). 
Source: Itoh, Traditional Domestic Architecture of Japan. p.125
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Fig. 4.27 Speicher. Niederaach. 17-18th century. Source: Schweizerische Gesellschaft Für 
Volkskunde. Die Bauernhäuser Des Kantons Thurgau.
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Fig. 4.28 Kura. Source: Itoh, Kura : Design and Tradition of the Japanese Storehouse.
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Fig. 4.29 Window. Source: Schweizerische Gesellschaft Für Volkskunde. Die Bauernhäuser 
Des Kantons Thurgau.
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Fig. 4.30 Window. Source: Saito, The Essence of Japanese Architecture 
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Fig. 4.31 Pattern. Source: Blaser, Bauernhaus Der Schweiz
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Fig. 4.32 Pattern. Source: Engel, The Japanese House 
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Fig. 4.33 Schloss Hagenwil, Thurgau, 1264. Pattern. Source: Blaser, Bauernhaus Der 
Schweiz
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Fig. 4.34 Yoshimura House, Habikino, Osaka Pref. 1798. Pattern. Blaser, Struktur Und Ges-
talt in Japan = Structure and Form in Japan
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Fig. 4.35 Hüttikon, Zürich, 1652. Source: Blaser, Bauernhaus Der Schweiz .p.74
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Fig. 4.36 Source: Blaser, Struktur Und Gestalt in Japan = Structure and Form in Japan. 
p.119
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Fig. 4.37 Hüttikon, Zürich, 1652. Source: Blaser, Bauernhaus Der Schweiz 
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Fig. 4.38 Source: Locher, Traditional Japanese Architecture p.3
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Fig. 4.39 Rorbas, Postgasse, 1871. Façade. Source: Schweizerische Gesellschaft Für Volkskun-
de. Die Bauernhäuser Des Kantons Zürich. 
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Fig. 4.40 Façade. Source: Blaser, Struktur Und Gestalt in Japan = Structure and Form in 
Japan. p.85
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Fig. 4.41 Schaffhausen, 1748. Source: Blaser, Bauernhaus Der Schweiz 
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Fig. 4.42 Hirose house. Kamihagiwara, Yamanashi Prefecture, late 17th century. We can 
notice the economy of wood in this construction, as if each piece of wood counted. This house 
is now located in the Nihon minka en open air museum in Kawasaki shi. Source: Kawashima, 
Minka : Traditional Houses of Rural Japan
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Fig. 4.43 Mettmenstetten, 18-19th century. Source: Schweizerische Gesellschaft Für Volk-
skunde. Die Bauernhäuser Des Kantons Zürich. 
Fig. 4.44 Vielzweckbauernhaus, Thalheim, Oberdorf, 1793. Source: Schweizerische Ge-
sellschaft Für Volkskunde. Die Bauernhäuser Des Kantons Zürich.
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Fig. 4.45 Tadao Ichikawa House, Hiraide, Shiojiri, Nagano Pref. mid-19th century. Source: 
Kawashima, Minka : Traditional Houses of Rural Japan. p.128-129
Fig. 4.46 Tile facing, Schimoda, Shizuoka Pref. Source: Kawashima, Minka : Traditional 
Houses of Rural Japan. p.42-43
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Fig. 4.47 Source: Schweizerische Gesellschaft Für Volkskunde. Die Bauernhäuser Des Kan-
tons Zürich.



149TRADITION

Fig. 4.48 Source: Saito, The Essence of Japanese Architecture. p.52
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Fig. 4.49 Fachwerkhaus mit Giebelründi, Murgenthal, Glashütten, 1824. Source: Schweize-
rische Gesellschaft Für Volkskunde. Die Bauernhäuser Des Kantons Aargau.
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Fig. 4.50 Sadaharu Shibuya House, Higashi Tagawa-gun, Yamagata Pref. 1809. Source: 
Kawashima, Minka : Traditional Houses of Rural Japan. p.245
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Fig. 4.51 Grüningen, Binzikon. Source: Schweizerische Gesellschaft Für Volkskunde. Die 
Bauernhäuser Des Kantons Zürich.
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Fig. 4.52 Source: Kawashima, Minka : Traditional Houses of Rural Japan. p.142
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Fig. 4.53 Doppelbauernhaus in Staufen, Gässli, 1774-75. Source: Schweizerische Gesellschaft 
Für Volkskunde. Die Bauernhäuser Des Kantons Aargau.
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Fig. 4.54 Thickly thatched helmet roof, Tone-gun, Gunma Pref. Source: Kawashima, Minka : 
Traditional Houses of Rural Japan. p.252
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Fig. 4.55 Source: Weiss, Fachwerk in Der Schweiz. 
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Fig. 4.56 Source: Kawashima, Minka : Traditional Houses of Rural Japan. p.117
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Fig. 4.57 Dekoratives Fachwerkhaus in Magden. Source: Schweizerische Gesellschaft Für 
Volkskunde. Die Bauernhäuser Des Kantons Aargau.
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Fig. 4.58 Helmet roof made by rebuilding the gable end of the original roof, Iizaka, 
Fukushima Pref. Early 20th century. Source: Kawashima, Minka : Traditional Houses of 
Rural Japan. p.249
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Fig. 4.59 Tauernhaus in Hendschiken, Aargau. Source: Blaser, Bauernhaus Der Schweiz 
.p.70
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Fig. 4.60 Asa House, Higashi Iyayama Village, Tokushima Pref. 18th century. Source: Itoh, 
Traditional Domestic Architecture of Japan.
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Fig. 4.61 Speicher, Wädenswil, Chalchtaren, 17-18th century. Source: Schweizerische Ge-
sellschaft Für Volkskunde. Die Bauernhäuser Des Kantons Zürich.
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Fig. 4.62 Board-and-batten walls of a large stable on the Noto Peninsula, Suzu, Ishikawa. 
Source: Kawashima, Minka : Traditional Houses of Rural Japan. p.43
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Fig. 4.63 Schaffhausen. Thatch roof. Source: Weiss, Fachwerk in Der Schweiz. p.160
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Fig. 4.64 Thatch roof. Source: 安藤, 民家造―素材を生かす技、暮らしを映すかたち. p.103
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Fig. 4.65 Source: Schweizerische Gesellschaft Für Volkskunde. Die Bauernhäuser Des Kan-
tons Zürich.
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Fig. 4.66 Minka with large yagura. Yamanashi Pref. Source: Kawashima, Minka : Traditio-
nal Houses of Rural Japan. p.141
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Fig. 4.67 Rothrist, 17-18th century. Source: Schweizerische Gesellschaft Für Volkskunde. Die 
Bauernhäuser Des Kantons Aargau.p.55
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Fig. 4.68 Source: 安藤, 民家造―素材を生かす技、暮らしを映すかたち. p.168
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Fig. 4.69 Teilwalm, 1687. Source: Schweizerische Gesellschaft Für Volkskunde. Die Bauern-
häuser Des Kantons Aargau.p.393
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Fig. 4.70 Sadatsugu Onodera house, built in 1905 when the silkworm cultivation was a 
flourishing industry in the region of Higashi Tagawa-gun, Yamagata Pref. Source: Kawas-
hima, Chuji. Minka : Traditional Houses of Rural Japan. Tokyo: Kodansha International, 
1986.p.233
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Fig. 4.71 Group of Fachwerkhäusern in the center of the Thayngen village. Photo by Max 
Baumann. Source: Schweizerische Gesellschaft Für Volkskunde. Die Bauernhäuser Des 
Kantons Schaffhausen. p.162
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Fig. 4.72 Minka in Takahata, Yamagata Pref. Source: Itoh, Traditional Domestic Architec-
ture of Japan.p.128
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Fig. 5.1 Riegel Wüflingen. Source: Philipp Schaerer and Roger Boltshauser
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5. GOING FORWARD

In order to understand how we could apply and adapt the traditional way of 
building with earth and wood to nowadays’ society, it seemed to make sense 
to first understand the actual situation and how the architects of today deal 
with these questions in their works.
  
Therefore, I have contacted several contemporary architects from Switzer-
land and Japan, who are currently working with earth as a building mate-
rial. 

Why did they choose to work with this material? How do they work with it? 
What are their point of view about the traditional constructions? How do 
they want to go forward?

GOING FORWARD

Fig. 5.2 Bruno Taut and m. Suzuki, having a conversation at the Hyôtei restaurant. 
Source: Taut, La Maison Japonaise Et Ses Habitants
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SWITZERLAND

Roger Boltshauser

Wayne Switzer

Stadt des Orion (Photo by  Ingrid Amslinger)

 “Fat chairˮ (Joseph Beuys, 1964)
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6.1 DIALOGUE BETWEEN SWISS AND JAPANESE ARCHITECTS

JAPAN

Tono Mirai

Tadashi Saito

Setouchi Triennale 2013 (Tadashi Saito + Atelier NAVE)

神田SU Kanda SU (nest house, by Tono Mirai)

GOING FORWARD
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SWITZERLAND AND JAPAN

Zeno Vogel and Nahoko Hara

Haratori Office Mathon (Haratori)

3. DIALOGUE BETWEEN SWITZERLAND AND JAPAN  
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PAST

1. How did you get to know earth as a building material? 
«your first meeting»

RB: It was when I saw a garden wall Martin Rauch had erected in Zürich. 
At that time I didn’t know that one could also construct buildings out of this 
material. I took a picture and decided immediately to make a house out of 
rammed earth. This is how the project of Sihlhölzli began. I went to Martin 
to ask him if it was possible to construct it in rammed earth. At first, he said 
no. But as I insisted, we started to discuss. We worked on the details to find 
an abstract solution for earth construction. Another reason why Martin be-
came interested in working with me was because I offered him a new view 
on the construction. Later he asked me if I would like to plan his house and 
we built the House Rauch together.

WS: There were no buildings made of earth around me during my child-
hood. The earliest memories I have were during annual visits to South 
Korea, where my mother’s family lived.  
I remember seeing the traditional Hanok houses - timber framed with ear-
then plaster as infill and sometimes earthen floors.
The first time I really experienced earth manifested in contemporary ar-
chitecture was in Morocco where I visited not only the traditional pisé 
constructions, but the landscape sculptures of the artist Hannsjörg Voth.
These left such an impression on me, that I immediately knew it was a tech-
nique I would use one day.

ZV: The first meeting probably goes back to childhood, to the pleasure of 
the playing with earth and clay… a pleasure that the material still provides 
today. However, the first architectural memory goes back to a trip to Persia, 
me being around 30 years old – so a quite late awareness.

3. DIALOGUE BETWEEN SWITZERLAND AND JAPAN  
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1. きっかけとして、いつどのように土の建築を知り、関わるようになりましたか。

TM: ３０代半ばに東京のビルのワンフロアをリノベーションし,
自宅をセルフビルドでつくったとき。
大都会のど真ん中に安らげる場所をということでやわらかな曲線の空間をつくろう
として、いろいろな素材にあたり
最後に土に出会った。

It was my mid-30’s when I did a floor renovation for my self-built home at 
a building in Tokyo. 
To make a cozy and comfortable place in the middle of a giant metropolis, I 
tried to create a space with soft and curved lines. After a search for various 
materials,  I finally encountered the earth.

TS: The first meeting was when I worked for the Setouchi Triennale 2013.

In the afflicted areas of the Great East Japan Earthquake 2011, people were 
shocked by the earthquake disaster, and due to recession of Japanese ma-
nufacturing education, they were no architectural activities. At that time, 
there was a competition for the Setouchi Triennale 2013, and I decided to 
challenge architectural act on an island without supplies. While conside-
ring the proposal, I knew about earth as a building material.

NH: I first knew about earth as a building material through Japanese tra-
ditional houses such as temples, tea-houses, farmers’ houses, fishermen’s 
houses, warehouses. In Japan earth is mostly used for walls (Tsuchi-kabe 
/ earth wall).
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2. Why did you become interested in this building material? 

RB: I was immediately fascinated by this material. The first reason is its 
mass, its depth, the physical presence it has. It gives a building a human 
scale. It is very authentic to work in such a traditional way because it has 
a lot to do with our scale. It’s about the way we like to hold things in our 
hands. There are more and more buildings which have lost the human scale. 
Working with earth is a more direct and honest way of building. One could 
have this kind of mass or volume out of concrete too, but no one will pay for 
a 50cm wall if it doesn’t need to be 50cm. With earth, you have to. My book 
“A Primer to Space” talks about this, about my interest in space. 

I was always interested in art and was inspired by Joseph Beuys who of-
ten worked with natural materials. Originally, I wanted to be an artist. I 
have always been fascinated by the work with materials and their strong 
expression. But in the end I’m interested in space and that’s the reason for 
my work with those materials that allow me to operate with space and the 
human scale.

WS: The buildings which have always spoken to me most are those with a 
material presence, especially in mass.
There seems to be a common weight shared with the architectures of the 
past and well-proportioned buildings of earth.
Those haptic qualities of solidity and surface seem timeless.  The realisation 
that this material could enable contemporary architecture to achieve a si-
milar gravity was the first inspiration.

NH / ZV: While we were transforming a Swiss hey-barn into a working 
place for our office, we were confronted to the question of how to make a 
weatherproof wall from a wind open log construction. We were both fasci-
nated by the idea of combining wood and earth to achieve that goal. We had 
each our own associations as well as our own memories but we would meet 
in the conviction, that this traditional as much as expressive construction 
would somehow fit our alpine project. We have described this fascinating 
path in between different cultures in our book “Haratori Office Mathon”. As 
we learned for example, this awareness regarding the beauty in the combi-
nation of wood and earth seems to be a fundamental collective one. Most 
US Americans would know about Abraham Lincoln and his log cabins built 
from… wood and earth.
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2. そして何故、建材として土に興味を持たれましたか。

TM: 自分の手でどのようなかたちもつくることができる。
そしてその中で過ごしたしっとりした空気が何より心地良く、精神的に安らぐことが
出来たこと。

You could make any forms you want with your own hands. 
And by living in the space, I felt very pleasant with the moist air and it made 
me feel at ease.

TS: Because it was the best for architecture in an island with few supplies.
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PRESENT

3. Which techniques of earth building do you use and why? 

RB: Up until now, I’ve worked with pisé most because structurally it is the 
strongest technique: you can build the highest with pisé. For me, it’s the 
technique that has the greatest potential for the bigger scale which is of 
the utmost importance if we want to establish it as a much used building 
material in the future.

WZ: I am most involved with rammed earth construction - mostly due to 
my experience working with Martin Rauch and the personal affinity I have 
towards it.
I see Rammed Earth as a means of communicating space in an essential, 
intuitive way (the layering of mass)… something which I believe appeals to 
many architects. 
At the same time, this mass must be proportioned extremely precisely - so 
as to minimise material and effort.  I enjoy this balance.
Besides that, the use of earthen plasters as well as earthen flooring are tech-
niques which I am also always exploring.

NH / ZV: In our transformation of the construction from a open log house 
into an insulating wall, we would search for a technique allowing us to use 
the insulating qualities of the large wooden logs within the wall construc-
tion. “Our” earth needed to stabilise the structure, distribute loads, take 
and give back humidity, insulate as well as allow for adapting to the wooden 
construction with all of its cracks and formless joints, outside as well as 
inside.
We used therefore the technique that is called “bauge” in French – a com-
bination of earth and sand but also straw as a reinforcement. We used cow 
dung for the better malleability of the material, to be inserted in between 
the logs, making the construction air tight.
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3. 土建築の数ある工法の中で、どの工法を使いましたか。なぜその工法を選びま
したか。

TM: これまで様々な構法を試している。
日本の土壁で最も一般的な木の柱と梁に造竹小舞、木摺下地の塗り壁。
鉄筋にラス網を貼りモルタルの上に土を塗ったこともある。
その他
土ブロック。
版築。
土間（三和土）。
ストローベイル。など・・・
その中で自分は木の柱と梁で構造をつくり、木摺下地の塗り壁を使うことが多い。
塗厚は35～70ミリと場所による。
その理由は自分の設計が曲線を使ったり天井まで土で塗ることが多いこと。
もちろん土の厚みはあったほうがよいので、工期とコストによって決める。

So far, I have tried many different construction techniques with earth.
-Mud-plastered wall with the wooden pillars and beams with bamboo lath 
(Takekomai) or wood lath (kizuri shitaji)  *the most common type in Japan
-Mud-plastered wall with the reinforcing steel and the lath net (apply the 
earth on top of the mortar layer)
-Earth block
-Rammed earth (Hanchiku)
-Doma (space at the ground level in a traditional house in Japan) with Ta-
taki (tamp down the material made up of earth/lime/ bittern)
-Straw bale (apply earth on top of straw bale blocks) etc…
Among others, I often make the structure out of wooden pillars and beams 
with wooden lath (kizuri shitaji) as a base for mud plaster. 
The reason is that my design projects often make use of curved lines and 
apply the earth even for the ceiling. 

The coating thickness of the mud ranges from 35 to 70mm, depending on 
the place. 
It is surely preferable to have the thickness of the earth layer, so it is deter-
mined according to the construction period and cost. 

TS: The Setouchi Triennale 2013 is a festival of art that is held in island 
areas of Setouchi, but building supplies are scarce on small island. In 
this circumstance, I selected rammed earth which is the most primitive 
construction method, as it can build with less budget and supplies, and fur-
thermore, appeal the essence of manufacturing.
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4. What are the qualities you appreciate the most about this building mate-
rial and its construction? 

RB: The aspects I liked the most at first were its mass, its authenticity. Now 
of course, there are many other aspects I like about it. The energy you gain 
from it, the fact that there is so much research we still have to do... We are at 
the beginning of this process and that’s very interesting. I’m also intrigued 
by the history of the material, especially in Europe, in our climate zone. 
When most people say that it comes from the Arabian countries we answer: 
“No, we have a tradition of this material here, too.”. And we want to find 
out: What are the kind of constructions they used in the past? How did they 
construct the roof? How did they plaster the walls? How did they combine 
it with other materials?

Additionally it’s a material which is “real” and that’s something we lack to-
day. It is something people are looking for. Maybe it is the same in my case. 
I am looking for something real in this abstract world we are living in. If you 
feel something handmade, pure and direct, you will connect with it.
Working with earth influences us when we work with other materials. If I 
do façades with other materials such as brick, glass brick or steel, for ins-
tance, I always deal with the logic of the material . In the case of the ETH 
GLC project it is a double skin façade made out of glass bricks. We used the 
space between the glass façades for the air circulation and heat recovery. I 
use the mass of the glass brick façade in that sense in an ecological way. This 
innovation was derived through my work with massive earth construction. 

WZ: Earthen building is in many ways still quite primitive.  The construc-
tion techniques are generally unchanged - only the tools and means have 
advanced.  I like this simplicity and essential understanding - which at the 
same time encourages craftsmanship.  When building with earth, one is 
forced to deal with its properties:  its consistency, weight, humidity and so 
on.  This brings you into much closer dialogue with the material, in a way 
that is often circumvented with wall systems or cladded assemblies.  As 
a natural material, Earth is uneven and textured - unbelievably haptic.  I 
enjoy therefore the tension created by imposing a degree of precision upon 
this imprecise surface.

ZV: I appreciate the material for combining several qualities: insulating, 
loadbearing, breathing etc. But more than all I find its expression fascina-
ting, also in the self explanatory combination with wood, as something that 
makes architecture commonly understood. The way we used it, we would 
not pour the material, but we would give form to it with our hands, as the 
sculptor working his clay – pressing, adding, taking away.
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4. あなたが考える土建築の最も魅力的な質（マテリアルとしての土、又はその構造
について）とは何ですか。

TM:  蓄熱性と吸放湿性。
自然の色の美しさ。
心地よい空気。
大前提は可能な限りその地域の土を使うこと。輸送の環境負荷をかけない。
構造は建築プログラムとその土地の土の粘性や色を考慮し、どんな構法に適して
いるかで決める。
例えば粘土質の土は版築より塗り壁のほうがよいなど。

-the capacity of heat storage and absorption-desorption of moisture 
-the beauty of natural color
-the comfortable air
-the use of locally available materials/the reduction in environmental im-
pact from the transportation
-the locally specific structure (determined according to the specific program 
and local conditions such as viscosity and color of the soil/for instance, clay-
rich soil is more suitable for mud-plastered wall than rammed earth etc)

TS: Because it can use local soil, earth is one of the most ecological mate-
rials. Rammed earth is a construction method that everyone can try and it 
appeals the spirit of manufacturing.

NH: The material comes from near by and is ecological. Its use is easy and 
does not need high technology or special skills – it is accessible to everybo-
dy.
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5. What are the main difficulties you meet while using this building material 
in the context of your country?   

RB: The costs and norms. It is one of the rare materials that has not been 
standardized nor industrialized. The fact that today it is an unknown mate-
rial makes it difficult to use it in present-day construction.  

WS: Although architects and clients are excited about constructing with 
earth, most builders remain extremely skeptical and are unwilling to take 
the risk, especially in our wet, cold climate.
So, the first difficulty is to convince builders of the durability and perfor-
mance of this material - which is best done through built examples.  While 
isolated projects exist, there are generally not enough contemporary exa-
mples to disprove their doubts. 
Therefore it is very important that new projects display a high degree of 
quality and technical proficiency - since they are acting as the “ambas-
sadors” of this technique.

The second difficulty is that earthen construction, when executed at a profi-
cient level, is a labor intensive process, requiring experienced builders and 
thorough on-site supervision.  
In central Europe, where labor costs are some of the highest globally, this 
often results in an extraordinarily expensive construction - when compared 
to conventional masonry or concrete.
The irony of this is that a high-quality building with Earth (the material 
which is found nearly everywhere for free) is a “luxury” construction. 
The movement towards prefabrication (earthen elements fabricated off-
site) is an inevitable development which aims address this issue.

ZV: Although we had no experience with this material, it finally proofed 
being a very intuitive material – one has an idea of what could work and 
what one better does not. We were lucky to first experiment with this 
construction on our own risk. Rich from that experience, we would apply 
it for a client now. We found a fantastic partner in the person of Ralph 
Künzler, to advise and lead us conceiving and executing the work. The com-
bination with a log construction was not that unusual: the first log construc-
tions, more than 2000 years ago, would combine wood and earth…
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TM: 土の家は手間と時間がかかるのは間違いない。
これはいかに安く早くつくれるかという現在の日本の家づくりと逆行するため、
土の家の絶対量が少ない（新築住宅では1％以下）。

左官職人も減っているが、興味を持っている人と技術は残っており、現代に受け継
ぐ土壌はまだある。

Certainly, building a house with earth is laborious time consuming. 
Since it runs counter to the current Japanese house building practice where 
the cheap and fast constructions prevail, the absolute amount of building 
made of earth is scarce. (Among the new housing constructions, it accounts 
for less than 1 %)

The number of plasterwork artisans (Sakan-shokunin) in Japan is decli-
ning. There are nevertheless interested people and techniques, so there is 
still a groundwork to succeed it in the present day.  

TS: Earth as building material is not permitted for structure by law in 
Japan. This time I confirmed the strength by experiment and built the 
largest architectural limits allowed by law.

NH: We have a big variation of earth in Japan depending on the place 
it comes from and its color, such as Juraku, Inariyama, Sabi, Momoya-
ma, Asagi or Kujo. Earth techniques became a luxury niche product that 
is only applied by few craftsmen. Even though it is traditional, only few 
people have access to it.

5. 日本で土を建築に使用するにあたって、困難な点とは何ですか。
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FUTURE

6. How do you see the future of this building material?  

RB: There is a still lot to learn and to be developed. It opens up a wide ho-
rizon for innovations.

WZ: I think as more projects get built, more builders will see the potential 
in offering earthen construction in addition to the conventional services 
they currently provide.
My hope is that slowly, building with earth will no longer be a “specialty” 
construction, and that a healthy competitive market will grow providing 
a wider variety of applications, price ranges and innovations.  However, 
a greater efficiency in the way we construct with earth will need to be de-
veloped, which is why the forays into prefabrication are so important.  I 
also feel that earth will not remain so isolated from other techniques.  The 
development of hybrid constructions (i.e.: earth/timber, earth/concrete) 
presents a variety of exciting possibilities for it to be combined with other 
materials.
 

ZV: If we look at statistics, the use of such materials is rapidly declining, 
plastic taking massively over. Earth doesn’t need big technology nor does it 
need high skills – it might survive where manpower is cheap or as a niche 
for self builders. But beyond that, it will remain interesting for its qualities 
in terms of building physics and its potential for expression.
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6. 土建築の将来的な展望については、どのようにお考えですか。

TM: 土建築を広めようと色々活動しているが、日本で爆発的にすぐ広がるとは考
えにくい。
クライアントを増やすため設計者が土の家を社会にもっとアピールする必要があ
る。
日本の伝統だけでなく、土の新たな活用方法をもっと提案し実現させていくこと。\

Even though I am trying to propagate earth building through a variety of 
activities, I can hardly imagine the fast and explosive growth of this mate-
rial in Japan. In order to increase the potential clients, there is a need for 
designer to appeal to the public about this material. The focus should be not 
only on the Japanese tradition per se but also on suggesting and realizing 
the new ways of utilizing this material.

TS: Rammed earth can be efficient by human wave tactics even in areas 
with poor supplies. It’s also very beautiful aspect. I would like to build it in 
various places in the future.

NH: The use of earth seems to have a revival, almost becoming fashionable 
recently. It shows that architects as well as clients will continue, also in fu-
ture, to choose building materials carefully.
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7. How do you want to go forward with it in your work?  

RB: In the last two or three years, I worked a lot on combinations of 
constructional systems. How can we build with this traditional construc-
tion today? This is what we analysed in our studio at EPFL Lausanne last 
year. We did some case studies on combinations of steel and earth, wood 
and earth, concrete and earth. Since I want to build with earth, I am trying 
to find out how to adapt it and make it less expensive in order to bring it on 
the market.

Traditional earth buildings always have an ecological background because 
on-site material was used. However, ecology was not my starting point. I 
work with the material as an architect and as an artist maybe too. Let’s 
take the House Rauch as an example: We didn’t know how ecological it was 
going to be. Later we did the calculation, and I started to become interested 
in this aspect of sustainability too. I have ideas for constructional concepts 
which go in the direction of optimizing the energy consumption and sustai-
nability of the building, but in the end it is always about architecture.

WS: Although I recognise that earthen structures can be clad with other 
materials to protect or change the outward appearance of a building - I am 
most interested in architecture which celebrates the earth in its pure state, 
unadorned and left to age visibly, just as some wooden facades do.  As an 
architect, I am curious about the development of the elements which ex-
press the technique of earthen buildings:  for example how lintels, corners, 
rooflines and ornamenting are achieved... the “Building Language” so to 
speak.

NH/ZV: The use of materials in general, the use of earth is particular, are 
specific of course to a project and its context. However, this one project has 
opened our mind to many more possibilities to explore within the field of  
“earth”. Where is the limit between a poured, not reinforced retaining wall 
in concrete, a hand formed earth filling in between logs and the calc-render 
of the neighbouring house? One leads to the next.
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TM: その場とその地域ででとれる土を可能な限り使い、現代の空間に組み込み
社会にアピールする。

By using as much locally available soil as possible, I try to integrate them in 
the contemporary space and appeal to the society. 

TS: I would like to challenge building by rammed earth in various places 
and explore the possibilities more.

7. 今後のプロジェクトにおいて、どのように土を活用していこうと考えていますか。 
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8. What do you think about the combination of earth and wood as it was 
used in the traditional houses in your country (in terms of structure, 
construction, aesthetic, proportions...) and why, in your opinion, has this 
technique (timber frame and wattle and daub) been less used nowadays?

RB: The materials help each other: earth keeps wood dry and wood contri-
butes to a strong structure. In Switzerland there is a strong tradition of 
half-timbered construction with loam infill. This technique, however, was 
never developed for larger scale buildings and efficient construction. 

WS: There are a number of practical benefits of this technique -  and I think 
it reflects a resourcefulness based on local materials and limited means. It’s 
inspiring to observe how varied and rich the architectural language of this 
technique actually became before it declined.  This decline was probably 
influenced by the industrialisation of other materials (i.e.: glass, concrete, 
steel),  combined with cheaper transportation costs, which allowed diffe-
rent construction techniques to thrive; techniques which were much more 
efficient to implement than timber frame with earthen infill.  The exciting 
prospect is to imagine how earth/wood hybrid structures could be efficient-
ly fabricated and installed (on and off-site), a process which in itself can 
inspire new forms and tectonic connections.

ZV: In the process of doing with “bauge”, we learned about many other tech-
niques relating to it, that are omnipresent in the area of Grisons but also 
more generally all over for instance Switzerland and France, in variants. 
Within that, we see more than enough reasons to deepen the research into 
that field. Several reasons might have made earth less used: the change of 
scale in buildings, the requirements regarding maintenance and aesthetics, 
but also costs of labor and methods of production. 

->

NH: I think it is beautiful and very natural. Our ancestors have already de-
veloped the way of using earth and wood. Earth façades get old like human 
being do. Nowadays people tend not to see the beauty of aging. They want 
the houses (or facades) always being clean and beautiful. 
Earth is still used in villages from the country side, in respect of the tradi-
tions. I hope that it may not disappear in the future.
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8. 伝統的民家や蔵などで用いられている土と木の組み合わせ（木骨、土蔵等）に
ついてどのようにお考えですか。（構造、工法、美的観点等から）そして何故、これら
の伝統的土建築の工法の利用は現在、かつてに比べて下火になっているとお考え
ですか。

TM: 湿気と地震が多い日本では木の構造に土壁を塗ることが一番適している。
日本の民家と蔵の伝統的構法は我々が学び受け継ぐ技術の宝庫。

（世界に誇る日本の木造と左官の伝統工法を世界遺産にすべきだという声も多
い）

使われていない理由はつくるのにコストと時間がかかること。またはそう思われて
いること。
　また街並みと人々の生活スタイルの西欧化で現在の日本は残念ながら、風景保
存地区以外では
どの街も同じ風景になってしまっており、その中で昔ながらの伝統的構法で家や
蔵をつくることが
風景として必ずしも周囲にマッチするとは限らないこと。

単に古いものがいいというだけでなく、その工法を現代の空間に発展させる必要
がある。

The application of mud plaster on the wooden structure is most suitable in 
the context of Japan where it has a humid climate and high frequency of 
earthquake. 
The traditional construction methods of “Minka” (Japanese traditional 
house) and “Kura” (Japanese traditional storehouse) are valuable treasury 
of techniques from which we learn and succeed. Many people think that 
Japanese traditional wooden construction and plasterwork deserve to be 
listed on the World Heritage. 
The reasons why this technique is no longer widely used nowadays are 
mainly due to the high cost and construction time, or at least it is generally 
thought to be so. 
Furthermore, as a consequence of increasing Westernization of urban 
landscape and lifestyles, the cities in Japan, apart from the preserved dis-
tricts, tend to look alike (homogeneous). Given that context, the use of tra-
ditional construction methods for houses and storehouses would not neces-
sarily imply the fit with the surrounding landscape. In addition to the mere 
appreciation of those old techniques, there is a necessity to develop them in 
the contemporary space.

TS: The traditional houses by combination of earth and wood is rarely built 
recently, and people who can make bamboo lathing called “KOMAI(木舞)” 
are getting less.
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9. Do you think it would have a potential for the future? 

RB: The combination of wood and earth has a strong potential. In an on-
going project with wood and earth I am in the process of rediscovering the 
potentials of this combination.

WS: The combination of wood and earth remains a good one: not only does 
the earth preserve the wood by absorbing moisture, but the wood has good 
tensile properties which earth lacks.  Both are renewable resources and (in 
Europe) are locally sourced.  
Generally speaking, in this age of growing scarcity and awareness, the use 
of such materials in combination must be considered.  

I still believe that this is best communicated via superior architecture which 
exhibits a deep understanding of this material and the process of its appli-
cation.
Pure “eco rhetoric” is not enough.  People respond most to buildings which 
have a strong material presence and express their aspirations.  
Architecture is a means to achieve this.

NH / ZV: The low requirements regarding skills and technology might be 
qualities for a future potential: not as a “new” system or “new” construction 
but more as a human friendly construction adapted to contemporary needs. 
The qualities of the material are recognized: it is part of the repertoire of 
todays architects and experts for healthy building materials and it is a me-
dium for contemporary architectural expression.
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TM: 現在の日本では木の活用にばかり目が行き、土の活用の機運はかなり少な
いのが現実。
Martin Rauch氏のプレハブ版築など
日本の伝統だけでなく、土の新たな活用方法をもっと提案し実現させていくこと。

デザイン的な面では無限の可能性があるので、土を使う意味を理念としてもっと
社会に
浸透させる必要があると考える。

Currently in Japan, the attention is rather focused on the use of wood and 
there is indeed a lack of momentum for the utilization of earth. It is there-
fore important to suggest and realize the new ways of utilizing earth  such as 
the prefabricated rammed earth construction realized by Mr. Martin Rauch 
in Switzerland. 
There would be an infinite possibilities from the design perspective, so 
there is now a need to further diffuse and disseminate the meaning of using 
earth as a fundamental principle.

TS: In the future, I think that the traditional houses in japan need to leave 
that technology and its aesthetic appearance.

9. これらの技術の将来的な展望、可能性についてどのようにお考えですか。
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6. CONCLUSION
 
As shown in the theoretical part of this work in chapters 2 and 3,  Switzer-
land and Japan shared a very similar starting point with the development of 
the technique of timber-frame and wattle-and-daub. They both evolved and 
adapted this constructive technique in different ways according to their his-
tory, culture and lifestyle. The aesthetic and structural aspects are the ones 
which I have found particulary interesting as it really reflects the mentality 
and philosophy of both countries. The bracings and diagonals for instance 
have led to diverse suppositions by the different specialists. It was already 
a kind of interpretation as the Japanese authors described them in a totally 
different way compared to the Western ones. 

In Japanese culture, we never face the forces of nature (as well as problems 
in general) as directly as we do in the Western culture. The bracings used 
in Europe reflect a very Cartesian way of seeing the world. When a force 
comes, we block it directly. This way of thinking is seen as something too 
rigid for the Japanese, both structurally and conceptually. The aim is not to 
“conquerˮ nor to “controlˮ the nature, but to work with it, and with respect. 
This is also influenced by the Buddhist philosophy which was very impor-
tant in Japan. This may be illustrated by another example: the roofs of the 
Shirakawa Minka are all well oriented in the direction of the wind through 
the valley where the village was settled. The roof structure is not fixed, but 
simply tied together with ropes and branches in order to keep it loose and 
elastic. When the wind comes, the roof moves softly with the wind and it is 
able to come back in place once the wind has gone.  

The concept of “wabi-sabiˮ is another important aspect that emphasized 
the differences between Japan and Switzerland. The value given to the 
imperfection due to the time passing is something we have totally lost in 
nowadays society where everything has to seem even and perfectly still, as 
also mentioned Nahoko Hara: “Earth façades get old like human being do. 
Nowadays people tend not to see the beauty of aging. They want the houses 
(or facades) always being clean and beautiful.ˮ

One of the aim of this work was to be able to emphasize the beauty of ex-
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pression of the materiality of earth and wood buildings. 

Throughout this work, many qualities of the construction - involving natu-
ral and local material such as earth and wood - has been mentionned. 

The pleasure of working with earth as a builder, which necessary implies to 
work with his hands; its physical presence as well as its strong expression 
as a material; the warm atmosphere; the human scale; the flexibility that 
allows one to give it any kind of shape; its capacity of regulating the air 
humidity; its insulating qualities when mixed with straw; the reduction of 
environmental impact; and many more. Therefore, it become obvious that 
this local-simple-ecological construction has a the potential for the future. 

The reason why we forgot about these traditions to the point that we even 
forgot about their very existence (especially in Switzerland where the earth 
as a material is always hidden) is because they are not suited to the actual 
standards and lifestyles of our society. 

How can we adapt it?

The traditional way of building is already an important proof that the use 
of local materials are naturally well-suited to the climatic conditions of our 
country. The main problem faced today is the question of standardization 
and scale. The prefabrication for instance, as did Martin Rauch with his 
prefabricated rammed-earth elements, is one example of how we can apply 
modern technology to traditional techniques. There are many other possi-
bilities.

In order to convince new builders to choose earth as a building material, 
one has to be able to show more contemporary built examples; but they 
are very rare today. The constructions involving earth require experienced 
people in this field, but they are difficult to find and expensive to work with. 
Nowadays, earth constructions, especially for rammed-earth, is seen as a 
luxury. 

An idea would be to suggest and realize new ways of working with earth in 
a simple, efficient and rather easy way, that can respond to present context 
and needs. 

6. CONCLUSION
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Scale, maintenance, cost of labor and aesthetic. 

These are the main points that have to be considered for the use of earth as 
a building material nowadays, in order to find solutions to apply it to new 
constructions. 

As a final word, we can say that one of the main contribution of this work 
was to shed a new light on the constructions combining earth and wood, 
two materials that help each other as is well demonstrated in traditional 
constructions in Switzerland and Japan. It is a first step toward the unders-
tanding and possible development of this beautiful way of building with 
natural materials such as earth and wood, which, hopefully, will gain more 
and more importance in the future.    
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