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Kurzfassung

In den letzten Jahren steigt der Bedarf flr die Nachhaltigkeit, Nachhaltig zu
bauen. Ein groBer Anteil des Energieverbrauchs kommt von der Bauindus-
trie. Er betragt zirka 30%. In den letzten Jahrhunderten war die Bedingung
der Umwelt mehr oder weniger einheitlich. Die voneinander unabhéangige
Regionen der Welt haben ihre eigenen Reflexionen an die Zustédnde der Um-
welt entwickelt. Wir kénnen an die spezifische Tragwerkstrukturen oder an
die interessante urbane Fabrik der Dorfer. Manchmal wurden diese Reflex-
ionen durch Beobachtungen und Anspriliche entstanden.

In meiner Arbeit méchte ich eine multilayer Analyse bearbeiten. Die Arbeit
basiert auf drei grundsétzliche Fragen.

Erste. Was ist die vernakulare Architektur in Ungarn, mehr spezifisch in den
Transdanubien? Auf ersten Blick ist die Frage ziemlich einfach und Profan,
aber fiir eine detaillierte Antwort muss man noch ein Stiick tiefer gehen, und
die Umsténde der traditionellen Bauform analysieren. Die Wurzeln der Ver-
nakulare kommen aus dem sozialen Kontext, dem Klima, Material und aus
dem verfligharen Werkzeug (Stand der Entwicklung der Region). Alle diese
Themen koénnen fiir uns helfen, die Entwicklung der architektonischen Re-
flexionen der Vernakulare besser zu verstehen. Sie haben eine Einwirkung
an den Grundriss, die Fassade, die Technologie der Konstruktion oder die
Proportion.

Zweite. Die traditionellen Bauformen wurden in einem langen Prozess en-
twickelt. Das Material hat seine eigene Geschichte. In vielen Féllen war der
Ort der Herstellung des Materials, und der Ort der Verwendung des Mate-
rials ziemlich das gleiche. Wir konnen einfach Stampflehmkonstruktionen
denken. Dies stellt die Frage der Nachhaltigkeit. Kann eine Antwort fiir Na-
chhaltigkeit das lokale Material sein? Die Verwendung, Weiterentwicklung
der lokalen Konstruktion kann die PEI-Wert reduzieren, und die Atmosphére

zelebrieren, die durch die regionale Architektur erzeugt wurde.
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Dritte. Nicht nur das Material und die Konstruktion gehort zur DNA eines
Gebé&udes, sondern auch die Konstruktionstechnologie. Meiner Meinung
nach es ist interessant zu sehen wie in den unterschiedlichen Regionen die
gleiche Konstruktion vorkommen. Im dritten Teil der Arbeit méchte ich auf
die Methoden der Stampflehm in dem 21. Jahrhundert konzentrieren, denn
die traditionelle Konstruktionsmethode kdnnen der Stand der Technik der
Vorfertigung sein.

DieseThemen kdnnen die folgenden Fragen liefern: Was kénnen wir von der
Vergangenheit lernen? Welche sind die architektonischen Elemente, die wir
heute neuverwenden kbnnen? Zusammenfassend, diese dreiThemen: Typol-
ogie, Material (Nachhaltigkeit, Konstruktion) und soziale Muster kdnnen die
Grundlagen fur das Konzept des Entwurfs sein. Der Zweck der Studie ist
die Interpretation und die Anpassung desWissens der traditionellen Bauku-
Itur in Ungarn, Transdanubien. Ein Entwurf, der reagiert auf dem Kontext. Ein
Objekt, das kein Eins zu Eins Kopie oder eine schwache Interpretation der
vernakularen Architektur. Aber ein Objekt, das durch Beriicksichtigung en-
twickelt wurde. Das Filtern kdnnte ein Weg sein, ein logisches Konzept zu

erzeugen.

Keywords: vernakulare Architektur, Stampflehm, Elementen der regionalen Architektur in Un-

garn, Nachhaltigkeit und die vernakulare Architektur


https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
blio
nowledge

(]
I
rk

Abstract

Inthe last years thereis bigger and bigger demand on sustainability, because
the energy consumption is growing. A big part about 30% of the used energy
comes from the building industry. The environmental condition was always
more or less constant through the last centuries. In the past each region had
their own reflection on the condition of the area and developed their own way
of living. We can think on their specific structures or the unique layout of vil-
lages. Sometimes these principles were created by observation and claims.
In my work | would carry on a multi-layer analyse. The research would stand
on three main columns. Firstly, what is the vernacular architecture in Hun-
gary, in the Transdanubian region? This question is very simple and pro-
fane, but to give a correct and detailed answer some deeper topics should
be discussed and studied. The vernacular, regional responses has its roots
in social context, climate and material and tools. All these complex topics
together could give a better understanding on the development of the ver-
nacular architecture. They have influence on floor plan, fagade, construction
technology or proportion.

Secondly, the vernacular and regional responses were developed during the
centuries. The use of the materials has its own root. The root is not just in
time, but also its physical root. In most cases local materials were used.This
raises the question of sustainability. An answer for a sustainable approach
could be the use of the local material. This could reduce the PEI value of a
building and celebrate the atmosphere, which is created by the regional ar-
chitecture.

Thirdly, not just the construction, but also the construction technique be-
longs to the DNA of a building. In my research, | would like to focus on the
method, that was developed in the region. In some cases, the same or similar
methods were developed in other regions, in totally different part of the plan-

et. In the third part of the research, the focus is on the methods in the 21th
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century, because the vernacular construction techniques are, and can be the
base of state of the art, prefabricated structures.

All these topics could bring answer for such simple questions like: What
can we learn from the past and regional architecture? or What are the archi-
tectural elements, that we can adopt for today? All in all, the three topics
in vernacular architecture: typology, material (sustainability, construction)
and social pattern, could deliver a concept for the design of the thesis. The
purpose of the study, research is to adopt the knowledge in an architectur-
al design, in Hungary. A design, which reacts on the context in a sensitive
way. An object, which is not the one-to-one copy or loose interpretation of
the regional architecture. But an object, which was developed after detailed
consideration and design. The filtration of the research can be a way to find

solution for a logical concept development.
Keywords: vernacular architecture, rammed earth construction, elements of regional archi-

tecture in Hungary, sustainability, interpretation of the Hungarian vernacular
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Introduction

Overview

The main purpose of the research is
to make a research about the weak-
nesses and potentials of the vernac-
ular architecture in Hungary, and af-
ter the evaluation of the information
to make a consideration of the topic.
The study can help for a better un-
derstanding of the area and can help
to make interpretation of the future
use of rammed earth construction
for housing. After the research part
of the thesis, | could develop a de-
sign strategy and design.

The significance of the research is
the field can be to make a wide point
of view of the traditional architecture
and evaluate the learned informa-
tion with not just the conventional
methods like climate usage through
the history or development, change
of the society but with state of the
art technologies, standards like the
sustainability. This method can help
to understand why could, should we
use the holistic, alternative methods
in a local specific site and not just
follow the current trends, which has

little connection to local givens.

| think it is important and | find it in-
teresting to evaluate vernacular ar-
chitecture not just with numbers, but
also with social patterns, and with
the ingeriants of architecture, like
plan layout or context. Compare it
with current constructions and hous-
ing. | have the belief that someone
would build his or her house with a
traditional way if he or she gets the
intention that it makes more reasons
in different levels: ecological — tradi-

tion —economical. [34]
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Motivation
Since | study architecture and before
it in Highschool | had always the mo-

tivation to understand the present.

As Lord Norman Foster said:

“As an architect, you design for the
present, with an awareness of the
past, for a future which is essentially

unknown.”

After this kind of thoughts, | have the

motivation to make a research about

the vernacular earth construction in
my home country, in Hungary. As the
way, | see it in architecture the con-
text and local “patterns” are very im-
portant to make an efficient design,
which suits for the local conditions,
in terms of material, typology, con-
struction for the climate, landscape

or urban scale.

Erna Ruzsovits: no name (1950) ill. [01]

14
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Background

Most of the cases the vernacular ar-
chitecture, due to the methodology, it
creates its buildings out of low-cost,
and natural materials with the invest-
ment of gentle mechanical energy.
A significant part of the sustainable
construction literature concentrates
only on human uses of a building.
As a result of ecological building
tasks, a designer follows the needs
for the function and external-inter-
nal constraints. These criteria must
be take into account simultaneously.
We can sum the criteria in different
levels with some pairs: Structure -
Material, Creation — Construction
Techniques, Local Resources - Con-
straints, Energy - Material Flows,
Resources of Internal Spaces - Con-
straints of Internal Spaces. [81]

In Austria and Hungary earthen
buildings are still conserved, which
can be conserved by targeted mea-
sures in order to present the use of
earth construction to a broad popu-
lation.

In terms of the environmental issues

, earthen material is a material that

promotes an ecological way of life
and is associated with a lower cost
compared to industrially manufac-
tured materials.

Following the accomplishment of
these tasks, the study looks forward
to the certainty of the folk archi-
tectural toolbox in rural residential
building and parallel to the architec-
tural trends of contemporary sus-
tainability. Further, in this context,
the formulation of a new level of
building use requiring a more sus-
tainable issue. It would be a good
idea to compare folk architecture
as a compilation of old proven solu-
tions with the set of new and holistic
ecological solutions. [61]

Material concepts are typically cate-
gorized according to design phases
and design levels or components.
Many strategic approaches, howev-
er, do not refer to a particular de-
sign-level, which usually means that
it can be used to achieve improve-

ments at various levels.

However, economic function is one

of the many important functions of


https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
lio
nowledge

b

i
r

the earth. The problem is that the
modern market economy treats the
land and nature not in its complexity,
but in its function, as a factor of pro-
duction, mainly as a source of raw
material. If we put everything in the
economy, our civilization faces an
unsustainable future. Fortunately,
there are also sustainable environ-

mental economic models. [29]

For R.C.R. model the continuity stays
in the middle. Tries to create an eco-
logical environment through its three
principle, which is its name: reduce
— conserve — recycling. The reduce
of the use of land and the reduction
of the material, water and energy.
And the reduction of the accumula-
tion of the waste and waste water.
On the other-hand we need to try
to conserve the creatures, cultures,
and the result of it: the variety of the
built environment. The last column
of the model is recycling, which can
be connected in the building scale to
the materiality and the way we build

our buildings.

The ecological house is not new. Its
routes can be found in the vernacu-
lar architecture.The generation gave
the knowledge to the other and so
on, which results the continuity of
tradition and skill of craftsmanship.
The cultural thinking is a reflection
on the nature. It considers the geog-
raphy, wind, nature, vegetation, nat-

ural light and water resources. [24]

It is obvious that through history
most human settlements have been
out of the country necessarily sus-
tainable. It is only in the last century
that cheap energy and mechanical
heating and cooling of the buildings
influenced the architectural thermal
comfort. The art of living in harmony
with nature and reducing the ecolog-
ical, natural use of local materials
and technologies relieves the finite
energy resources and saves protects
the environment from further de-
struction. The vernacular buildings
provide us with a large supply of nat-
ural cultural heritage, that has a real
and symbiotic relationship with spir-

it of a certain place. This relation-

16
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ship is mediated by knowledge and
values can be a valuable lesson for
the mainstream architecture of the
21st century. We should represent
the ecologically sensitive issues of
the region, the climate and the envi-
ronment Culture to achieve sustain-

able human settlements.

Rammed earth structures are often
used for sustainable and environ-
mentally friendly buildings. There
is just a limited number of design
standards. Technical decisions are
often based on rules of thumb that
can lead to a rather conservative or
unsafe designs. In cold, stoves are
commonly used for heating. This tra-
ditional indoor fire, with the lack of
ait out take can decrease the comfort
inside and can also lead to health
problems. [62]

One aspect of the research on the
vernacular architecture is to find
solutions for problems which are
nowadays solved in more developed

areas.

As we can see there are a lot of re-
search about the topic vernacular
architecture out of rammed earth
construction, as a holistic, sustain-
able construction method. After my
research on my topic | have noticed,
that a lot of research was done in
China. These researches cover a
great variety of topics, like the ther-
mal comfort, construction method
or the stability of the construction

technology. [58]

A lot of the researches see potential
in the vernacular architecture, if we
are speaking about sustainability,
because the local materials had an

impact on the culture and context.

| have found many researches, ma-
terials about sustainable design ap-
proaches, also about the vernacular
architecture and cultural history in
Hungary, but | found not so many
discussions, specific about the ver-
nacular architecture in Hungary as
a sustainable construction method.
As there are materials both about

vernacular architecture and sustain-
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able design, | have the feeling, that it
can be possible to put the two topics

together and create a whole.

More specific, | would like to create
a more detailed research about the
vernacular architecture in Hunga-
ry. In the research field | would put
my focus on different layers, to get
a clear view about the backgrounds.
It is very important for me to under-
stand, why they built as they built. For
this question we need to understand
the climate, resources, social life, ty-
pology. As the way | see it all these
topics are relevant, if we discuss
construction techniques (rammed

earth) and sustainability.

This big range of research of the ver-
nacular architecture is very import-
ant, if we want to deal with the local
patterns, because | think all different
field of architecture, geography, cli-
mate and history shows an impact on
our presence. Also, craftsmanship,
and way of working in everyday life
influenced the building typology. It is

interesting to see for example, that

the house typology has a continuity
in the past, but with the modernity
a totally new architecture language
was introduced, which has a little,
or probably no connection with local

textures.

The other value of my research could
be the analysis of rammed earth. As
we know although the many posi-
tive qualities of earth constructions,
there are some weaknesses, that is
why it important for me to have a look
references from the 21st century,
what are the new methodologies that
are exists, like how can we solve the
problems of insulation (waterproof-
ing in foundation), or the problem of

cracks on the walls. [63]

This part of the research is import-
ant to get ideas, how can we deal
with the local material (rammed
earth), with the standard of today.
These new methods and techniques
and the potentials of sustainable
thinking could help people to show
the advantages of the local architec-

ture language.

18
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In my opinion critical thinking is very
important in most of the field of life.
This is also true for architecture.The
conclusion of the research is the
evaluation of the information we get
from all the past and future. Critical
thinking would be important in my
research because all these data, is
the basis of the possibilities of the
interpretation, and results. Results,
that can show possibly the right way

to create the design proposal.
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Methodik

The vernacular residential building in Hungary as a whole

Location

Street from a Hungarian village ill.[02]

The focus of the research is on the
anonymous, vernacular architecture
in Hungary, specially, on the Trans-
danubian area “Kisalfold”. To have
a clearer view we need a closer look
at the location of Hungary.The coun-
try located in Central Europe, in the
Carpathian Basin.

From my point of view, the material-
ity and construction techniques in
the vernacular architecture is a ma-
jor issue, because it shows a certain
development of technologies and the

current condition of available mate-

rials, such as wood, stone clay at
that time. In the 18-20t. century the
main material was clay, or earth. [15]
The map [03] shows the distribution
of earthen technologies in the re-
gion.The focus of the research is on
the region of “Kisalfold” (Little Hun-
garian Plain) because the area has
a special condition, that all the ma-
jor earthen construction techniques
lived next to each other, and it gives
the opportunity to study them almost

in the same environment.
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Climate and the change of the material in the region

Architecture is created in general to
provide a safe interior space to se-
curetheinhabitatnts fromthe danger
and the cahnges of the environment.
In a way the architectural spaces
were at first not to create a cozy
atmosphere, but to protect. In this
sence a lot of technical solutions in
the world of vernaculare architecture
were made to fight against nature.
To understand these actions, inter-
ventions we have to have a closer
look to the climate of Hungary and
Kisalfold.

After the Kdppen climate classifi-
cation the country is situated in the
cathegory “C” (Temperate/meso-
thermal climates, this means that
the mean temperature of the cool-
est month is between -3 °C and +18
°C) and in the cathegory “D"” (Con-
tinental/microthermal climates, this
means the mean temperature of the
coolest month is under -3°C, and the
mean temperature of the warmest
month is above 10°C). [84]

More correctly the region is in four

under-cathegories, such as “Cafx”

25°
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00°

80 mm
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Temperature ill.[04]
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Distribution of rainwater ill.[05]
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SR 00000

Temperature diagramme ill.[06]

(the mean teperature in July is
abouve +22°C, with an even distri-
bution of fall during the first half of
summer), “Cafxz” (the mean tepera-
ture in July is abouve +22°C, with a
primary maximum of fall at the be-
gining of summer, and a secondary
maximum in autumn), “Cbfx” (the
mean temperature in July is under
+22°C, with an even distribution of
fall during the first half of summer)
and “Dbfx” (the mean temperature

in July is under +22°C, with an even

fall, but with a maximum during the
first half of summer). [86]

To get a clearer view we can exam-
ine the climate of Hungary with the
Trewartha climate classification
scheme, which is based on the Kép-
pen climate classification. The Area
is “D1” (continental climate with
longer summer) and “D2” (continen-
tal climate with a shorter summer).
In Kisalfold the effect of the basin is
not so strong, but the impact of the

ocean is perceptible. The fog is not
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solar radiation

4250-4350 MdJ/m?, 1900-2000 hours, 60-65% cloudy

mean temperature 9,5°C
avrage snow-covered days 21°C
avr. coldest temperature -17°C
avr. warmest temperature 34°C
wind directions northwest
wind speed 2,5-3,5 m/s
avrage snow-covered days 35-40 days
avrage thickness of snow 25-40 cm
precipitation ~600 mm

Peak temeparute values in Hungary ill.[07]

so present, but it is one of the most perate dry winter, and it has the most

cloudy region of Hungary. The area wind in the country during the year.

has a temperate climate, with atem-  [85],[86]
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The context in time —anonymous architecture

The vernacular architecture is also
understood as the architecture with-
out architects. As Robert Brown and
Daniel Maudlin are writing in their
article “Concepts of Vernacular Ar-
chitecture’:

“it is also known as “the architectural
language of the people” with its eth-
nic, reginal and local dialects. All in
all, the product of “"non-experts”.” [54]
The terminology of vernacular ar-
chitecture as traditional of folk, ap-
pears first in the post-war period, to
legitimize the widespread, accepted
theory of the time. The vernacular ar-
chitecture was described as a func-
tional envelope, to provide shelter
for the people, a place for animals,
and to store. In one phrase “built to
meet needs”. [54]

There is a conflict between criti-
cal regionalism article, in which he
stated that “regionalism should not
be sentimentally identified with the
vernacular”, because in his think-
ing he asks for self-conscious, and
critical thinking. As an example, Ad-

olf Loos statement: “The peasant

builds a roof. It is a beautiful roof or
an ugly roof? He does not know — it
is the roof as his father, grandfather,
and great grandfather had built the
roof before him”. [52] In his point of
view the critical regionalism should
lie beyond style. On the other hand,
vernacular architecture, as Nezar Al
Sayyad observed “for anything to
be considered vernacular, it has al-
ways been assumed that it must be
native or unique to a specific place,
produced without the need for im-
ported components and processes.”
The two statements about vernacu-
lar and critical regionalism raise the
question: The vernacular architec-
tureis an optimized building method,
in terms of use the local materials, to
create purely functional spaces, or it
is in a way against the development?
In my opinion we cannot answer the
question, if we try to understand the
regionalism and vernacular from the
view of aesthetic, because in that
time the physical needs and sacral
habits were strong part of the cul-

ture, which formed the aesthetic and
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innovation. [54]

To get a clearer view we can analyze
the traditional architecture notin the
term of vernacular nor regional, but
as the anonymous architecture. It is
interesting to study the land houses,
because they are free in all form from
the fine art. At the same time, we can
collect suggestion to develop our
work, project. The Abot of Saint De-
nis created a word “anagogy” from
analogy and pedagogy, in which we
can adopt the knowledge from a for-
eign condition and different time, to
our work. To understand anonymous
architecture Julius Posener divided
the analysis in three sub elements.

[53]

1. The program: this type of housing
has the focus in the function. If we
look at the townhouses in Libeck,
all the primary programs come
from the usage.The office spaces
on the ground floor, the storage
in the attic and in-between the
living spaces with the garden. Or

from the 18t century the Georgian

house, which usage reduced only
just living. Moreover, the Victorian
townhouse had the program like it
was, because each activity need-
ed its own unique space. All in
all, in anonymous architecture the

program reacts to the needs. [53]

. The difficulties of materials: J.

Posner introduces the quality
and value in the effort. As Sem-
per stated, the in Egypt the mas-
ters use granite for the sculpture,
which was extremely hard to work
with in that time. [53]

. Tradition creates typology, which

is present for a specific time and
culture. It is not possible to differ
from. The only possibility to vary
it a little. The typology is accept-
able and logical, because it is de-
veloped from a specific working
[ living condition. Although there
are examples e.g. the Malaysian
House, which cannot be explained
with a function, but with tradition.
All in all, tradition must be alive.
Only in this case can anonymous

architecture bring quality and
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The clean room in Hungarian vernacular ill.[08]
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shape in the design. [53]

From the 20" century the study of
vernacular architecture interested in
the surface, formal qualities. In cas-
es vernacular architecture is posi-
tioned as ,,other”.This definition can
lead to a more precise and perme-
able understanding of architecture.
The phrase ,,other” provoke a duali-
ty. In other words, what does it mean
,other”? Complete/ incomplete, art/
anonymity, tradition/modernity, spe-
cific/universal? These questions can
challenge the process within design.
To work with vernacular, anonymous
architecture it is essential to under-

stand all level of its nature. [54]
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Social context —everyday life in the house

Their lifestyle was influenced by the
origin, and the region. [11], [12] The
Hungarian peasant pursued a tra-
ditional lifestyle, referenced by the
traditional rural noble lifestyle. This
meant equal inheritance, marriage
within the same social group and the
traditional production of products.
The division of work within gender
had a rigid, strict structure. [14] The
subject of dressing, festive meal and
the decoration of the “clean-room”
(in Hungarian: “tiszta szoba”) was in
focus, and a prestigious topic. Apart
from the two major cleaning in a year
(before Easter and Christmas), there
was almost no cleaning in the house.
Later from the 19th and the 20th cen-
tury the big-family lifestyle began to
change to smaller families. When a
boy child received his heritage, he
moved to a separate house and mar-
ried from or around the village. The
maidservants in the city continued
to be returned home. The family was
often held together by the woman.
[39]

The heart of the house was the stove.

The family gathered around it. The
stove had a double function. It pro-
vided heating and cooking facilities.
For children it was not allowed to sit
with adults, and they had a separate
seat on the oven bench.

The guests were welcomed in the
room in the front part of the build-
ing. This space was the place for
the special occasion. The meal took
place here during holidays, the birth
of the child, and the founding of the
dead. All the finest furnishings,
handicrafts, homemade altar, signs
of prosperity and family pictures lo-
cated in the room. [40]

In West-Transdanubia the wide, flat,
rectangular furnace, the bench all
used to sleep. Resting, and sleeping
on the stove, is widespread among
the vernacular architecture in cen-
tral-eastern Europe. In winter, the
warm of the stove made these spots
popular. In the 1860s, men and boys
were lying on the wide benches of
the atrium [ kitchen, covered with fur
and sheepskin.The head of the fami-

ly, the women and the young children
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slept inside the house, also on the
marshes made along the wall. [39]

In most households three or two
generation lived under a roof. In
the three-generation family house-
hold, 25-30 people lived under one
roof. From 1838 is also known, that
in the room lived just the host, his
wife and the smaller children. All
other married couples had place in
the small pantry with a little window.
All their property is in this place,
and they spend there also the cold-
est nights. As the family multiplied,
the shed, the atrium | kitchen, was
transformed into a pantry. On frosty
nights, the air in the pantry was im-
proved with live coal in a pot. [39]

Since the 19th century, the sleep-
ing time during wintertime in the
two-generation peasant family has
been influenced a lot by the lay-
out of the room. In the corner there
were two or three beds. The bed with
sheet, was located at the corner of
the street-fagcade, and in most cases,
it was not used for sleeping. If there

was a boy in the family or a valet, the

host slept in the room, with his wife
in the same bed. Until the host had
no valet, the farmer slept in the stall,
on a hand-made couch. The shed
was never left alone, the host or the
tenant took care of it all night long.
[39]

Until a year old, the baby slept in a
cradle. In poorer families, they slept
in a small tub placed on a bench or
chair next to his parents’ bed. Later
they got place between the bed and
the stove, where usually two people
could fit in. At that time there was
a special movable bed, which was
suitable up to 5, 8-12 years old chil-
dren. They were covered with blan-
kets and coats. Girls and boys slept
together until school, between the
age of 8 and 10. When the smaller
movable bed was not anymore big
enough, the bed in the room became
their place.

If there was a big girl in the family,
the room could not miss the bed with
a big amounts of pillows and heav-
ily decorated bedsheet. Its location

was in the room corner next to the
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street window. Usually it was made
the bed, that the bedsheets folded
over the pillows out of white linen,
and the pillows were placed on top of
all. Even a small-peasant family had
at least three pillows on the bed. Un-
til the family could not afford goose
feathers in the pillows, they filled
them with straw or chip. In a smaller
household, there were a total of six
pillows in two rows on the made bed.
Among the wealthier families there
was nine pillows on a single bed. [39]
In general, boys over 12 years of age
regularly slept in the stall. In rural
regions it was common to sleep in
there in an early age. Although in
East part of the country the stall was
the place of the sleep, after the boys
enter the age of 17. The peasant, and
the farmer, slept there during his
work as a farm hand, until he got
married. [39]

Until their first child was born, young
couples slept mostly in the chamber
in the winter, setting up a bed in one
corner. After giving birth, the wife

moved in the room. Elderly, ill fam-

ily member in the room usually lay
on the bed behind the door, where
during the day the children were ly-
ing and playing. From here comes the
proverb: “The place of the child, and
ill people is behind the door”. [39]
The most common place for sleep-
ing during the summer is the atri-
um /[ kitchen, where they slept on a
canvas, or woven mat, the head to-
wards to the doorstep and the feet
towards the space inside. In many
places, straw was laid on the ground
of the atrium [ kitchen. In other cas-
es, straw bags were placed there.
Some preferred to rest and relax in
the cool chamber, but in hot weath-
er, married couples, lads, elder girls
usually stayed outside the house:
in the barn, in the shed, where they
sleep at the base of hay, straw, or on
the haystack. [41]

In conclusion, in general the farm-
house had fewer beds than family
member. The spouses, except for
some shorter or longer periods,
shared the same bed. Several chil-

dren regularly slept in the same bed
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*The “clean room” ill.[12]

and the parent slept also with their
same-sex child. In addition to beds
made by carpenters, hand-made
bunks are common too. In winter
the bench of the stove [ furnace was
widespread to use from resting and
sleeping. During the summer the
structure of sleeping was more hec-
tic.They laid on cribs, benches, or on
the ground. [39], [41]

The ritual and sleeping habit had
some hundred years tradition, more-

over, resting on the ground comes

from the early 1000s ages. In the
modern sense, comfortable rest and
sleep were mostly unknown in peas-
ant homes. In a wealthier family from
the 20th century couples from their
30s and 40s, man and woman sleep
in separate beds. Since the middle
of the century, separate sleeping
has been expanding, but has not be-
come common. In this families, other
family members also got to separate
beds sooner. [39]

36


https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
lio
nowledge

b

i
r

37

The urban context —the village and its structure

SREETE

*The rhytmical repetition of the volume in Ferészéplak ill.[13]

For the understanding of the vernac-
ular especially residential architec-
tureitis crucial to analyse the spatial
layout and arrangement of the urban
environment. We need to discuss not
just the interaction between the in-
side — outside, building - yard, yard
- street and building - yard, but also
the urban development, and typol-
ogies. At first, we need to ask our-
selves, what is a village?

“a group of houses and other build-

ings that is smaller than a town, usually
in the countryside”

* Cambridge dictionary

In the Antique, Aristoteles de-
scribed the village like,

“when several families are unit-
ed, and the association aims at some-
thing more than the supply of daily
needs, the first society to be formed
is the village. And the most natural
form of the village appears to be that

of a colony from the family, com-
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Feature

Typology

un-arrayed

1. conglomerate

unorganized

radial

linear yards

“comb” type

multiple row

linear

in the middle getting wid-
er

two rows of houses
branch

2. ribbon
3. spindle
4. strip
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Typology

5. “next to a pond”

6. row

1. raster

(crossed yard)

Village typlogies in Hungary ill.[14]

Feature

. a pond runs through the
yards
. the yards run till the edge

of the village

. like a chess table
. blocks 90° turn to each
other
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posed of the children and grandchil-
dren, who are said to be suckled ‘with
the same milk.” And this is the rea-
son why Hellenic states were origi-
nally governed by kings,; because the
Hellenes were under royal rule before
they came together, as the barbari-
ans still are. Every family is ruled by
the eldest, and therefore in the col-
onies of the family the kingly form
of government prevailed because they
were of the same blood.”

* Aristoteles; Politics; 350 B.C.E

As we can see from the definition, if
we talk about the village, the agricul-
ture is in focus. Parallel to the func-
tional structure of the village, it can
be divided in two main parts. First,
the urban land, with all the residen-
tial area, and community-, public
spaces. Second, the periphery with
all the agricultural land, which gives
place for work. As the vernacular
buildings located in the urban land,
the focus is on this area.

As the table shows [14], we can dis-
cover a great variety in the structure.

Onthe other hand, the base structure

is very similar to the one and other.
The similarity comes from the geom-
etry of the yard. In most cases it is
three, or four times longer than wide.
This gives the result, that residential
building has also a similar width to
length ratio. Moreover, to have a bet-
ter connection to the streetand com-
munity the objects are mostly at the
edge, front of the yard. The facade
sits on the street, only in some cases
we can discover a front yard, which
gives a strong identity, character, al-
most a skyline for the village.

As the following diagrams [15,16]
represent, the strict structure of the
village gives a rigid rhythm for the
skyline. The variety comes not from
the vivid differentiation of the vol-
ume or the geometry, but from the
composition of the fagade. We can
recognize a pattern, but we cannot
find any object in one village, which
is identical to others. [17]

If we compare just the skylines, it is
challenging to tell the significant dif-
ference from one to other. They cre-

ate a context, and a pattern, which is
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*Relation of the typical facade and “skyline” ill.[15]

NN NN N AN AN DN NN

The silhouette of the general “skylines” ill.[16]
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common mostly just in this area. If
we do not examine the materials, we
can realize a coherency, which rules
and gives the context.

Firstly, the layout and structure of
the yards and urban land results a
frequency and rhythm. The buildings
have the same schematic design
in terms of layout, proportion and
massing. As in the urban land there
is not much functional mix, and until
the 19" — 20t century there was pre-
dominant equality in the social hier-
archy, the result is clear. A homoge-
nous village, urban land with almost
the same density. The almost same
cultural identity and identical social
background indicates a similar per-
spective on life, aesthetic. This all
generates the context, which ampli-

fies a special atmosphere.
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The volume

The analyze of the volume is crucial,
because as we saw in the chapter
(The urban context — the village and
its structure), the structure of the ur-
ban land gives an answers and pro-
posal for the volume. The context of
the long yards and the volume can-
not be independent. The top - down
analyze can bring answers to under-
stand the vernacular architecture as
awhole.This chapter tries to find an-
swer for the volumetric articulation.
The volume of folk houses is usually
very simple, a block which is, usually
a rectangle. This form is very grate-
ful, as itis also compact, so it is easy
to construct. Moreover, the geometry
is very compact, which is advanta-
geous from a thermal point of view.
This mass was crowned by the roof,
the shape, and slope of which were
often determined by the material of
the roof. [42]

From the 16."" century, the first chan-
ges and the differentiation of local
influences were noticeable. It has
been strengthened since the 19th

century and has developed local

building practice. However, some
basic features are worth noting: the
Hungarian house has generally one
tract; in contrast to many European
territories, vertical growth is not ob-
served during its development; and
while its width has also not chan-
ged (varies between 4-5 meters), its
length varies greatly. The expanding
of the length can be explained by the
increase in the number of houses and
the number of rooms.To compensate
for the disproportion caused by such
growth, in many places (for example
in Eastern-Hungary), lower and nar-
rower parts of the building were fit-
ted to the main body. Different roles
could also be expressed in this ratio-
nal section. [42], [43]
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Typology - floor layout

oOLl O

el

Linear yard ill.[17]

Grouped yard ill.[18]

In the house typologies one of the
main, basic unit is the garden, which
contains the residential house and
the “farm” building, buildings for
economical use. There were basical-

ly four type of yard typologies. [28]

A. linear yard
One of the most important parts
of the plot is the yard including the
residential and business buildings.
In addition to the varied, often cus-
tom-made image of the yards, there
were some forms that reflected
some similarities. Linear courtyard
is one of the most common variants.
On the narrow plot, the buildings are
lined one after the other, their en-

trances usually look south. [13], [28]

B. grouped yard

Buildings of a group yard are on
placed in blocks, forming a non-as-
sembled group. The typical type of
settlement of West Danubian is the
enclosed courtyard, which is en-
closed by three or four houses, from
the residential building to its farm-,
business buildings. [13], [28]
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Yard with boundary ill.[19]

A

Double yard ill.[20]

C. yard with boundary
There were farm buildings in the
first part of the yard separated by a
fence, while the dwelling was occu-
pied behind the stables in the inner
courtyard. [13], [28]

D. double yard
In the recent years, there were only
remnants of the so, called double
yard, which was mostly wide-spread
in the East-Hungarian territories.
The typology had also the nickname
“poultry-yard”. [13], [28]
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The development of the typology from the 16.th century.

The Hungarian word for house, for
a long time, marked a single room,
where the most important everyday
activities took place. [42] This term
also refers to the one-dimensionali-
ty of the Hungarian residential build-
ing. At the beginning of its develop-
ment still meant a building, that was
digging in the ground. [36]

In terms of floor plan development,
the most widespread type, is the so-
called three-cell house, which is
usually a room-atrium/kitchen-pan-
try layout. It is typical of Transdanu-
bia that the spaces have separate
entrances, while in the rest of the
country, the other rooms open from
outside. The significant deviation
from these systems can be observed
mainly in the Transylvanian territo-
ries and the houses of the settle-
ments of Orség. Although the prem-
ises are consecutive buildings, the
three-cell house can be considered
central because of the central role of
the atrium. [20] With the appearance
of the verandah, this function has

lost its significance, especially if the

building and the storage capacity
have increased.There is the need for
new cells. In some cases, a new cell
was added to have enough capacity.
The intention to establish the per-
manence that is based on the of the
economic environment of the family
is resulting in any transformation
of the existing building. The groth
of the family or the need of a bigger
storage space is expressed only in
the expansion and further develop-
ment of the house. No new solutions
can be found when it comes to re-
building after complete demolition
or building on empty land. This is an
ancient habit that retains elements
throughout the transformations,
even if the signs of their origin have
disappeared. [43]

From the 10th century onwards, a
building type appears that differs
from the general picture. In Nort-
heastern Hungary, there are houses
dug in the ground that are rectan-
gular, usually made of stone. Next
to the entrance on the shorter side

is the stove. The door also looks at
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Sequence of the space creates the rhythm
View from the kitchen [ atrium to the room
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space

stokes

stokes

Do S o~ <

Transdanubia  Hungarian Plain

from the original
one-cell typlology

@)

circular
furnace

room

(.

rectangular
furnace

In the development of the residential part of the yard the place of the beehive oven ill.[23]
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it. In addition to the Danube Bend,
and then beyond the boundary of the
Tisza line, such buildings were dug
in the border of Tatabanya. In the
north-eastern corner of the Carpat-
hian Basin, in Radvenka, near Ung-
var, such buildings has been buried
so far, but it is not excluded that it
can be detected in the northern part
of Transylvania. This is nothing more
than the Eastern European furnace
houses from the 10th century on the
outer edge of the Carpathians, aform
that has evolved from the former.
The social and agrotechnical chan-
ges took place in the 13th century
resulted in a significant increase in
the population living in the village,
which had a short-term impact on
the residential building.

As aresult, the 14th century could be
the turning point when a single-cell
residential building had become the
two-cell one. The increased demand
for storage as a result of expanding
production was no longer covered
by the original construction and sto-

rage space like the stack, therefore

the residential building was first ex-
panded with storage space. Howe-
ver, this process was not the same
in countrywide. In the Transdanu-
bia and Eastern Hungary, the sing-
le-room residential building with a
long-side entrance can expand wit-
hout any difficulty with a chamber.
The chamber reached the full width
of the building. The entrance opens
free from the facade.

In the 15th century, the discovery of
the stove in the villages indicate that
there have been major changes in
the stoker since then. In Transdanu-
bia, there is no new room with additi-
onal functionality in the century, pro-
bably only the number of chambers
will increase, and in some cases the
differentiation in use. Here, the fur-
nace could have spread a little more
than a century ago, compared to the
other parts in the country. However,
there is a fundamental difference,
while in the Great Plain the room
with the stove opens always from the
room next to it, from the former living

space, now the kitchen. Meanwhile,
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Typical floorplan of a residentail house with linear yard ill.[24]

in Transdanubia it opens from the
outside. In both cases, the stove
furnace can be heated from the for-
mer living room, near to the room. In
Transdanubia, the oven is still there.
Here, the stove furnace remains in
its original function, only the heating
system and does not take over the
function of the oven. [15], [36]

The main issue and problem of the
centuries is the subject of smoking
and its ventilation in the nature. Be-
fore the 17.th century, the ventilation
happened through the door or a small
opening in the wall of the kitchen.

In the 17th century, free chimneys
at the back of the kitchen, already
known and used in cities and nob-
le-architecture. The fully-ventilated
residential building happens for the

first time in the history of Hungarian

folk construction.

In the western part of northern Hun-
gary, it is about one-hundredth of a
delay compared to the east. Only
in the 18th century, the partly smo-
ke-free solution of the room ap-
peared. A vertical system built over
the opening of the indoor heating
furnace, which directs the smoke
uprights onto the attic.

Thereis no progress inTransdanubia
in the solution of smoke, although
there is already a smoke-free living
room heated outside with stove. The
kitchen next to it is still smoky, and
the changes will only take place in
the 19th century. [18], [19], [20], [21]
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Front facade

In the Hungarian folk architecture,
the two main facades of their hous-
es are the shorter, street-facing, and
the longer, courtyard-facing. As a re-
sult, these two sides received more
attention during the construction,
and in fact, these two sides were the
front of the house. [43] It is no coinci-
dence, therefore, that there is a focus
on the expression of healthy human
rivalry in creative decorations and
formal solutions. As a result, as the
structural solutions become more so-
phisticated, the right proportions and
the concept of beauty are also ripe in
the collective spirit.It is interesting
to note that although the proportions
of facades in the whole country were
very similar, even in some major re-
gions, even nearby settlements were
able to produce clearly the formal
features that characterize them. [44]
Territorial typology even divides the
Hungarian Plain into five different
areas. Instead of analyzing them sep-
arately, it is possible, generally, refer
to facade design and interesting edit-

ing proportions.

The facade is determined by two
additional structural elements. One
is the shape of the roof structure:
jerkinhead, or in another way jumping
in front of the wall, for example, a to-
tal ornamented roof where the gable
wall extends over the roof. An import-
ant difference with these is that the
gable wall is boxed out with timber
or made with masonry. The other de-
termining structure is the doors and
windows. Initially, he was looking at a
window to the street and then to the
19th century. By the end of the 20th
century, the facade with double win-
dow became common. [29] Likewise,
the size of the windows changed, the
small square openings initially made
of four segments grains to six seg-
ments. The triple-window fagades
appeared in many places with the
porch spreading across the porch’s
street wall. This door could be a door
instead of a window. [29]

It is noticeable that in these build-
ings without prior engineering and
artistic design, how beautiful the

golden ratio was.
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Proportions on different facades ill.[26]

It should be noted that these gold-
en ratio ratios are not the result of
conscious design decisions, not the
works of chance. The conscious pur-
suit of a more balanced ratio is an
important feature of Hungarian folk
architecture. [29]

The facades facing the street are
like human faces with different indi-
vidualities. Serious, cheeky or grim.
Somewhere, the face of the gable
represents the background and cul-
tural orientation of the owner.The in-
dividuality of the people can be read
well from the facade.

Of course, there are basic features,
that make these gables similar and
helps to fit in a context. The most
important of these is the structure

of the roof. The beams at most of the

time are in right angles, determine
the silhouette of the property. In
some cases, however, the gable wall
may close a dull angle. [6]

The triangular base can get freely
different decorations. The actual fa-
cade (the wall of the room facing the
street) and the gable are separated
by a horizontal line at the height of
the ceiling of the living space, (in
context with the structural height).
This ledge changes from simple, flat
plaster finish to prestigious installa-
tion, often with a cover, shingle, tile.
Separate the gable walls, a com-
pletely different form of language
has been developed to decorate the
facades. This was further enhanced
by the further fraction of the surfac-
es. [6]
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Veranda and eaves

The eaves were an important ele-
ment of the face of the building. In
one hand, protecting the house and
its inhabitants from the rainfall, but
also had an aesthetic aspect. By the
shorter facade, the desired effect is
achieved with varied roof shapes.
As a result of the development of
the eaves and the increased demand
for the indoor space, the porch was
created, which became an important
sign for the place in the hierarchy.
This probably explains thatin a short
period of time, from the 1850s to the
1910s, it became a dominant element
in almost all Hungarian folk archi-
tecture and produced varied formal
and structural solutions. [42]

The layout and form are varied.There
is also a porch that encompasses the
house on three sides, but in the Cen-
tral Transdanubian-region, there is a
front porch, that formed by the merg-
ing of the side and gable. Meanwhile,
in the Hungarian Plain, the use of a
broken porch was more frequent. [42]
The load above the roof structure is

transmitted by a columnar-beam or

arched structure to the ground. Col-
umns can also be very diverse, dis-
tinguishing between wo od and ma-
sonry structures, and they also occur
in many variations by region. It is
worth mentioning how soon the folk
creature discovered this architectur-

al element, that we still use as atool.

Fert8széplak - Landhouse ill.[28]
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Door and Window

“The window is... a place of silent
monologue and dialogue, of reflec-
tion on one’s own status between the
finite and the infinite.” J. A. Schmoll

The windows allow you to look out
of the building, and the doors pro-
vide a physical connection between
inside and outside. The size and pro-
portion of the windows and doors of
traditional houses was influenced by
many circumstances. Windows and
doors show the current technical
knowledge as well as the financial
possibilities of the owner.

The concept behind the windows is
simple and functionalist. The aim to
create a dialogue between inside
and outside, and to transmit light
form outside. All room has its own
window. The size, and proportion de-
pend on the space and function. The
size and design vary from room to
room. The room facing to the street
has a vertical proportion. Until the
19th century the typical size was
60x90 cm, but from the 20th century it

increases to 90x120 cm. The parapet

H. Matisse: La Pastiche the window; 1916 ill.[31]
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is between 80-90 cm. The window of
the room facing to the street divid-
ed in six glass parts, but it can have
different layouts, but the base grid of
2x3 is visible in all typologies.

The rooms which are not so repre-
sentative, like the chamber or stor-
age has a smaller window, almost
with a proportion of 1:1 or 2:3. The
grid of theses windows is mostly 2x2,
with a size of 40x60 cm.

The doors are made of wood, and
both are coffered. The design of the
doors can be different inside and
outside. The doors inside has some-
times a window above the door pan-
el. The doors outside are most of the
time single door, but in some cas-
es we can find double door (f.g.: in
Pilisszentlaszlo).

In homogeneous walls, like rammed
earth walls, the doors and windows
are cut out after formwork. In the
wall, which is not yet solid, a hole
is cut with a hack or a spade. Then
the vertical wooden structures of
the door are placed in. Then the car-

penter measures the dimension and

=

Ornaments ill.[32]
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Doors ill.[34]

creates the door frame. The wings
are usually made in a workshop and
are placed by a specialist or a skilled
craftsman. When structure is made
of clay bricks, the frames and blinds
are placed at the same time as the
wall is erected. In this case the di-
mensions can be determined on the

basis of already existing or prefabri-

cated doors and windows. The doors
and windows can be placed in right
after the construction. At least ev-
ery two years, the wooden structures
are always painted and carefully re-
painted. [66]
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The Structure

Before the details of the structure
and structural elements (foundation,
slab, roof), the diagram shows an ex-
ample from the real life. The building

which was analyzed for this study

locates in the Transdanubian village
(“Kény”). The building is a good ex-
ample to get impression about the
materials, which were built in these

buildings, and the quantity of those.

1.plaster 2.terracotta 3.wood 4.clay [ earth
(inside + outside) (pine, linden)
7,04 m3 15,40 m® 14,13 m® 180,70 m3
3,24 % 7,09 % 6,50 % 83,17 %

Sum: 217,27 m® /[ 100%

*Quantity of materials (in m® and %) excl. foundation and openings ill.[37]

Distribution of materials (in %) excl. foundation and openings ill.[38]
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Foundation

The significance of the foundation
was only slowly recognized by folk
architecture. The primary reason for
thisisthatthe timbered construction
method did not require any major
technology other than at the corners
placed stones or timber blocks in the
wall joints. [42] To understand the
slow process, we need to know, that
before the 16" century the primary
wall construction was out of wood,
but in the period of the small ice-age
around that time, society had to find
new other ways to replace timber to
earth.

Of course, they were not built directly
on the lawn, but one layer down to a
harder ground.The removal of the hu-
mus layer, followed by a backfill with
earth or clay, was already a very ad-
vanced procedure. [43] In the case of
frame structures, some large pieces
of stone served as a foundation and
occasionally in the positioning of the
building. In the ground, solid founda-
tions can only be established in the
19th century. One form of this is the

“locally grafted” technique, where

(Y
T
{LVARAVARAAARMANRAARY
UL
(LALARARARARNANALAY)

1 - Donged foundation

—U%]—
DDD

2 - Stone foundation

3 - Brick foundation

Foundations ill.[40]
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the quicklime was placed between
the stone rows, which was poured
with water into the final piece there.
Only in the 17-19™ century, after the
proposals of the building authorities,
appeared the modern brick or stone
foundation. [29]

The insulation of the walls and the
plinth, which was almost completely
unknown, is the main way to protect
against moisture. Also, in the region
of the Hungarian plain it was com-
mon to search for the highest areas,
or they built artificial hills or began
to build a collapsed house.

The structure, which is directly in
contact with the ground at the foun-
dation, is the floor of the one-story
houses. This kind of structure can
be hardly called as foundation, it is
more like flooring or finish. The end
of the 19" century was a widespread
solution, that a timber layer was dig
and rammed in the ground. Then a
thin layer of mud was placed on the
top. This very simple structure re-
quired annual maintenance, depend-

ing on usage. [29] Only from the end

of the 19" century became the strip
flooring popular, where the strips

were placed on athin sand layer.
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Slab

The word for the ceiling in the Hun-
garian language was an unknown
term until the middle of the 20th
century. Instead, the word attic was
used. Although some slab struc-
tures have been in use since the mid-
dle ages, they got widespread after
the theme, that the buildings were
erected above, and not in the ground
[29], [18]

The types of the vernacular slabs are
distinguished primarily by the filling
structure between the beams. The
slab beams are usually located every
90cm at 1m. Up to the 20th century,
the most common double-sided reed
slab in the Hungarian Plain.

All wooden-based slabs are based
on the beams. The slabs are usual-
ly made of with the “large beam”,
which cross-sectional dimensions
were not rare at 30x40 cm and not
less than 20x25. The “large beam”
was the most valuable part of the
house, so it was reused after the
demolition.To date, we have counted
pieces from the 17th century. Except

for Transdanubia, where the “cross-

large beam” was widespread, there
was a “large beam” running parallel
to the longitudinal axis of the house
across the country. The big beam,
as a structure, became rarer in the
second half of the 19th century, and
then disappeared from houses built
at the turn of the century. This was
probably due to the shrinkage of the
proper wood and the experience that
a slab of normal size would suffice
for a medium-loaded attic. [29], [18]

Here, the beams were covered with
planks, directly next to each other,
or overlapping, and then the reed
or straw timber was laid, which
was also covered with patches in
the attic. As has already been said,
folk dwelling houses are single-sto-
ry buildings whose attic was only
used for storage. That's why the
load-bearing capacity of the slabs is

considerable. [18]
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1 - ceiling w. beams and dong
2 — ceiling w. beams and reed cover
3.a-ceiling w. beams and boards
3.b - ceiling w. beams and boards
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Roof constructions

1- s. “king post” and ridge pole

R '

2-"scissor” roof

In Hungary, the most common roof
structure before the 17th century is
the timber roof construction with
“king post” in the junction of the two
rafters, which is the surviving struc-
ture of the archetype of huts with tent
roofs. As the slab becomes common
in the vernacular building habits, the

slab gave the opportunity to trans-

portthe horizontal loads of the roofs,
so the hanger became unnecessary.
Later, the “székes” roof structure
was released, which was distrib-
uted by the learned carpenters in
the country. With the advancement
of structures and the emergence of
building regulations by the end of
the 19th century, the slab and the
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3a-w. gable and ridge pole

3b-w. gable and ridge pole

roof were independent again. [4], [42]
The shell, or roofing, comes from
the Hungarian ancient vocabulary.
In the folk architecture, the materi-
al of the shells, apart from the burnt
tile, is also a natural, mostly phyto-
genic material. They can be grouped
according to their material, (reed,

straw, wood, slate, burnt tile) and

Roof structures ill.[43]

their structural ‘“shape” defining
their construction. Such as hollow
cover, which means stump-like and
trampled straw cover; whip cover
that includes reed and crown cover;
as well as scaly covers that are shin-
gles, natural slate, and tile shells.
[18], [43]
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Walls

Homogeneous earth walls were
made, using a variety of techniques.
One of the most ancient forms is the
mud wall, which was made by hand.
Small pieces were torn out of the
prefabricated clay/earth, slightly
drained and then individually built
into the wall. [19]

As with the earth walls in general, it
was built in 80-100 cm high sections.
After each stage, after completion,
approx. it was let to dry for a week.
The more practical version of this
technique is the stacked wall, which
differs only in the way the material
is built into the wall, not by hand, but
by the use of a pitchfork. In terms
of development and technological
sophistication, the next level is the
rammed wall. Here, on the outside
and inside of the wall in every 2.5-
3 meters, rods were dug into the
ground at a distance of one meter.
Then on the inside made of planks,
movable formwork was created. In
the space between earth and clay
was stuffed or, in other words, beat-

en in. All three techniques are char-

acterized by the fact that the doors
have been left out of the wall, but the
small window openings have been
cut off afterward. [43]

The technology of earth-wall con-
struction can be called the most
industrialized earth-brick wall. In
terms of its history, it has a history
of 8-10 thousand years in architec-
ture, but in Hungary, it has only ap-
peared with the spread of the earth
walls. There are three steps to pre-
fabrication: an admixture of clay and
earth, then the drying of the materi-
al. It is very varied in size, for exam-
ple: 24x32x14 cm or 13x14x27 cm and

many more are known. [19], [43]
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Stacked mud wall

é-’@:. iigea
Stacked mud wall ill.[45]

The stacked mud wall is made of
straw or other plant-based mate-
rials. The carefully designed and
restrained mud is folded by fork or
by hand and the wall will be raised
from it. Soil is used to make the wall,
which is produced from the site or
from the far away. If the soil is not
suitable for the area around the
house, then it is carried away from
a distance from the border. For a
house of 15-20, sometimes 30 carts
of land was needed. The good mud
is obtained from clay-yellow soil or
gray-clay soil. The amount of soil,
which is needed for a day of work is
already carried by a 4-5 m diameter,
40-50 cm high heap and then sprin-
kled with water. The wet soil is first

to cut through, then plant-based

material is sprayed on it. Lastly, it is
trodden out by a horse. The additive
is most often straw, but in some re-
gions, it is reed or hay. [5]

The portion of the mixed plant-based
material can be up to 40% of the
earth’s weight. There may also be a
minor divergence in the development
of the mud, for example, in the Matyé
country, the stacked mud was sev-
eral more times followed after the
horse treaded it. If the plant-based
materials were well mixed and the
mud was smooth, they were ready
for the composite material. The mud
was rested overnight. The wall was
laid with a fork and then put in posi-
tion. Occasionally the side of the wall
was adjusted with a fork. They could
put the wall of balls, in the diameter
of 30 cm. The balls were placed in a
row by hand, stacked them well to-
gether. When they finished one loop
around the whole building, the front
was dry and could continue to work.
The height of each section was 80
to 100 cm high. When a section was

finished, they left 1-week rest. Be-
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The earth is compressed by horse-power ill.[46]

fore the wall had dried, the wall of
the wall was cut straight and carved.
In general, the location of doors and
windows was left out during con-
struction, but there were times when
the location of the openings was cut
before. The thickness of the finished
wall was 50 to 60 cm, but in some
cases, it was 70to 80 cm. Some plac-
es formwork was to the stacked-mud
wall. [5], [19]

The work was organized by putting
one or two people on the ground

with a fork, and one man on the wall

with a fork to fix the wall. When the
building material below ran out, the
man standing on the wall checked
again the wall and straightened the
surface. The cut-off, rest materi-
al was rebuilt in the wall. The top
of the wall was covered with straw
against strong sunshine and rain.
Before the second sequence of soil
was put, they sprinkled the first wall
sequence, which was left to dry for
one week. The whole wall consisted

of three sequences.
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Construct a building involves the whole family ill.[47]
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Rammed earth wall

Construct the rammed earth wall requeres the family and a brigade ill.[48]

The rammed earth wall is made of
soil with natural moisture. Almost all
kind of soil, except the humus of the
earth, was suitable to use. Although,
the best was the slightly clayey soil.
If the earth was heavily clayey and
shrunk during drying, it was mixed
with soil taken elsewhere. The earth
needed for house building was pref-
erably taken from a location nearby.
If the terrain was on a slope, then
the soil was placed from the end of

the house or to front of it. There were

some who dug a hole in the yard, and
they got the building material from
there, that was suitable for the use.
In some cases, the land was taken
somewhere further. [5]

There are two versions of the form-
work. At one of them, on two the
sides of planks, boards were dug
down, 70-100 cm apart, in the ground.
When using beams at a distance
of 150-200 cm. These beams (form-
works) were usually the rafters of

the house. The rammed earth wall
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Texture of rammed earh wall ill.[49]

was usually 50-55 cm thick, but in
Transdanubia, the walls were 60-80
cm.The earth and soil were placed at
a height of 20 cm and then rammed
down to 10 cm. However, in some ar-
eas, a 10 cm wall was rammed down
to 5 cm. The wall was done with a
special tool. The most sophisticat-
ed wooden tool showed a widening
shape. Interestingly, in some regions
were multi-sized tools. Such as in
Tap, where there was in 5 different

sizes. Each size had a specific task

in the construction. [5], [19]

If the ground was too wet, then a lay-
er of powder was laid on each layer
to prevent the wood from sticking.
However, if the heat quickly dried the
wall, then water was sprayed on it.
In the wall, the location of the doors
and windows was paved with a
board, and they were left out during
the construction of the wall. In some
cases, a beam was previously laid
in the construction. Therefore, after

the masonry, only the part under the
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beam had to be cut, which greatly fa-
cilitated the construction.

The masonry was done in fractions
because it was not possible to make
the whole formwork for the whole
house at the same time. If they want-
ed to avoid the structural joints
caused by the joint of the formwork,
they used movable formwork, that
can be moved forward, horizontally.

Smaller or larger teams were orga-
nized to produce the rammed earth
walls. The smaller groups consist-
ed of 10, while the larger groups
consisted of 25-30 people. 4 people
used the barrow, 5 people stood on
the wall and rammed. The last man
steered the whole process. In the
case of a team of thirty, work was
done in a division of labor similar to
ateam of 10.The work required great
attention and had to be done rhyth-
mically, so they sang meanwhile. [5]
Also,
kitchens, chambers, and barns were
built with this technique. Like the

rest of the earth walls, they have the

dwellings, sheds, summer

advantage: cost and the time of pro-

duction, and in summer they gave
the family a cool room temperature,
but in the winter it is safe. Its biggest

enemy is moisture.
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Earthen [ Clay brick wall

The earth-brick-walls were made of
mud and with sun-dried bricks. The
wall was bonded in the same way
as the brick. The bricks were shifted
above, not to align the gaps. A soft-
er material was used for the binder.
It also happened that reeds were
placed between two rows. The walls
were 40-50 cm wide.

In the past, the width of the wall was
given by the width of a brick, and later
a wall width was one and a half brick
widths. The earthen bricks were not
only used for masonry but also for
vaults, such as the vault of the kitch-
en. An average house required ap-
proximately 10-12,000 bricks. Gener-
ally, the earth brick was produced by
three different groups. [5], [19], [57]
There were those who only produced
it for themselves, for their stable, for
their house. The other group is the
farmers who made bricks besides their
original profession, but only spring.
The last group was the ones whose
whole livelihood was covered by mak-
ing the earth brick. Therefore, they had

accumulated stock all year round.
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Brick out of earth/clay ill.[52]
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Sustainability

There are many books and referenc-
es, so we can ask the question: How
should we do the first step in the
sustainable construction design?
What is the better direction? Which
are the actual sustainable materials
and construction techniques for ex-
ample in terms of embodied energy?
In the further research | would also
take these questions above, into

consideration.

1. raw material -59% 2. production — 32%

Demand on sustainable approaches
in the building industry

Thereis the need for sustainable ap-
proaches especially in the building
industry, because the it gives about
10% of the GDP of the EU and pro-
duces about 33% of the waste. These
two numbers represent quite well
the dominant role of the building in-
dustry for the more environmentally
friendly way of living. We can raise
the question, but which *“crisis”
could stand behind the result and

demand of sustainability?

3. packing = 5% 4. transport — 4%

Distribution of GDP and waste to the whole ill.[53]
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Ecological crisis

There are several dimensions of the
energy content used: Primary ener-
gy, fossil energy in natural state or
renewable energy sources (coal, oil,
natural gas, sun, biomass); the sec-
ondary energy is the energy content
of the refined, converted energy car-
riers (coke, gasoline, heat, electric-
ity); the utility energy, is the energy
coming from the energy carriers
through an intermediary system.The
efficiency of our systems, the ratio
of energy and primary energy. A con-
sequen examination and comparison
of any system and product can only
be based on primary energy content.
There is also a need to define the
so-called “grey energy”. it is an eco-
logical indicator that measures the
amount of primary energy used for
the production, and installation. [29],
[81]
To understand the type of energies
and resources we can conclude them
in two classes.
1. Operational resources: ma-
terials and energy for using

and operate a building

1. building

2. construction
3. transportation
4. industry

5. others

N

1.  hot water-11%

2.  cooking —8%

d

transportation —26%

~

lighting = 1%
5. heating - 54%

Distribution of used energy use in sectors and

operational resources of households ill.[54]
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2. Embodied resources: mate-
rials and energy for construc-

tion processes themselves.

Nowadays, the unquestionable dom-
inance of energy from fossil fuels is
still prevalent. 90% of our traffic, on
the ground, on water, in the air, driv-
en by oil. 95% of all items available in
shops are produced by the use of oil.
95% of the food we consume can only
be produced with oil.

In addition, it should be noted that
the realization and operation of the
real estate sector and our buildings
account for 50% of total energy con-
sumption. The reasons discussed
above are showing our dependence
on fossil fuels and their expected ex-
haustion. it seems to make an ener-
gy panic unavoidable. Therefore, an
important task for the energy policy
and the construction industry to pre-
vent our buildings and households

from facing crisis. [81]

Economy crisis

Perhaps, the economic and financial
crisis, which has been spreading
globally in 2008 and has been offi-
cially launched since 9 August 2007,
is the most immediate and most ob-
vious crisis phenomenon for every-
one today.

However, instead of analyzing the
economic crisis, it is better to ex-
amine our current economic model
and compare it with other economic
and environmental policy theories.
In general, our model is based on
money, and therefore on the variety
of the technological innovation that
causes the seek for a great amount
of energy. The basis of its system is
progress and ruthless competition,
and the belief in an unlimited re-
source. Perhaps this is the biggest
mistake of the model, that it expects
endless possibilities in a finite sys-
tem. In some theories, we have al-
ready reached the so-called overrun
in 1978, when the ecology footprint
calculated for all humanity crossed
the 1.0. This figure was 0.7 in 1960
and was 1.2 in 2000. [24]
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The problem is that the modern mar- inits function as a production factor,

ket economy treats the earth and the mostly as a source of raw material.

living and inanimate nature together [29], [81]

with it, not in its complexity, but only

1. environment 2. society 3.

The “strong” and “mild” concept of sustainability ill.[55]

economy
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Social crisis

It is difficult to decide from the so-
cial crisis whether the consequence
of the above is a self-occurring phe-
nomenon. It is a huge task in itself to
deal with the fact that today we are
living more than 7 billion people on
the planet. At the beginning of the
20th century. It has already been
stated above that the Earth's ability
to hold the earth has been exceeded.
This situation is only exaggerated
by the fact that today almost every-
body is mechanized, even though the
unemployment is huge. The mass of
redundant people has appeared, and
the existential gap between the so-

cial level is growing. [24]

“For every Culture has its own Civ-
ilization. In this work, for the first
time the two words, hitherto used to
express in an indefinite, more or less
ethical, distinction, are used in a pe-
riodic sense, to express a strict and
necessary organic succession. The
Civilization is the inevitable destiny
of the Culture, and in this principle,

we obtain the viewpoint from which

the deepest and gravest problems of
historical morphology become capa-
ble of solution. Civilizations are the
most external and artificial states of
which a species of developed human-
ity is capable. They are a conclusion,
the thing-become succeeding the
thing- becoming, death following life,
rigidity following expansion, intellec-
tual age and the stone-built, petrifying
world-city following mother-earth
and the spiritual childhood of Doric
and Gothic. They are an end, irrevoca-
ble, yet by inward necessity reached
again and again.” Oswald Sprengler:
The decline of the west [56]

Despite the overwhelming atmo-
sphere of these thoughts, returning
to the purpose of the thesis, there is
only one task for us: to examine the

possibilities of exit from the crises.
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Principles sustainable design

To create a clear view that connects
the two topics sustainability and
vernacular architecture together, it
is crucial to clear my and the litera-
ture’s understanding on sustainable

construction.

“Our cultural achievements in archi-
tecture are closely linked to the avail-
ability of raw materials and resources,
as well as to energy, climate condi-
tions, cultural identity and social at-
titudes. Autochthonous building tra-
ditions and vernacular architecture
have bestowed us with an incredible
diversity of typologies and building
materials. The identity of towns and
regions are also often directly linked
to these underlying circumstances.
Traditional buildings are consistent
with our current understanding of
sustainability, simply because their
development was determined by re-
strictions and constraints.

In reference to the use of resources,
there was often a debate about the
value and merits of construction ma-
terials. In the Middle Ages, the value

of limited resources was already used
to express a particular feature of a
building. Stone, for example, became
a very representative material due to
its moisture resistance, durability
and the many different ways in which
it could be worked (in contrast to the
more commonly used timber frames).
New construction materials did not
come into use until the industrialisa-
tion. New manufacturing techniques
for bricks, steel and glass increased
the volume of production tremen-
dously, which in turn enabled the
construction of large and impressive
buildings, such as factories, workers’
housing estates and town houses.”
Paul Wallot, 1894

Until the Industrial Revolution the
materiality was a continuous topic
in the building industry, because the
resources and the production were
restricted. At that time, the manu-
factures introduced new techniques
for the production, and made the
transportation more effective. The
international style was introduced,

and not just the optic of the objects,
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but the local techniques and region-
al materials became available in the
other regions. One of the results was
the mix of the materials and tech-
niques. [80]

From 1970s the energy efficiency of
the building became a strong pointin
the architectural discussion. To re-
duce the environmental impact of the
buildings new sustainable products
were introduced in the last years and
decades. Although the many envi-
ronmentally friendly products and
methods in most field of architec-
tural engineering, the sustainability
can be defined in various ways. They
can be local products, to decrease
the used energy for transportation,
products from renewable materials,
or products with low primary ener-
gy input. There are some other con-
cepts, which see the sustainability
in the flexibility of the structure, so
the building can be adopted for a to-
tally new use in the future. [80], [82]

MIPS Concept — Material input per
service units

The concept was introduced in 1987
in Germany by Friedrich Schmidt-
Bleek and Wuppertal Institute. The
aim of the theory to measure the en-
vironmental performance of the ac-
tivity.

It asseses how much material input
is needed for producing any item and
compares it with the performance
offered by the solutions measured in
“unit of services”. The analyzis hel-
ps for the better understanding of
the life cycle of the object. [80]

, Could technology provide goods
and services, that offer undimished
end-use satisfaction with substan-
tially less natural resources than is
the case today?" - Friedrich Schmidt
- Bleek

For the better understanding of the
life cycle and the MIPS concept we
need to clear the basic voabulary of
the method.

Material flow:
People move material from natural

resources more than the environ-
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ment could through wind and water,
through volcanic eruptions or ero-
sions. People control the face and the
ecological frame of the earth, not the
process. For our own survival interest
and for the Interest in the ecological
component of stability, in which and
of which we live, we should give it a
chance to the environment in order to
regulate its ecological formwork. This
condition requires us to run our eco-
nomy carefully. [80], [81]

“The more ‘environment’ required for
the product, the worse it appears from

an ecological perspective” - Friedrich

Schmidt-Bleek

Ecologocal riicksack:

The ecological riicksack expresses
the weight of all natural raw mate-
rials that are produced for our con-
sumption. That means all products
have value including their production,
use, and disposal.

All raw materials added together,
give a measure of the strain on the
environment. Because all material
withdrawals and deliveries cause
changes in the natural material flows
and cycles. Sooner or later, each ma-

terial input will become an output

polyvinyl-chloride PVC

polyehylene PE

cement [ ]
woos (constr. material) [
brick [ clinker [ ]
normal-concrete []
lime sandstone [ ]
wood (domestic) []

straw-bale [

earth ]

0 2000 4000

6000 8000 10000 12000 14000

*PEl value of building materials ill.[56]
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again, waste or emissions. [80], [81]
The ecological ricksack is often
much heavier than the final product
itself. For example, in some part of
the world, the production of 1 kg wool
needs more than 40,000 litre water.
Dematerialization:
Dematerialization is about slowing
down and reducing the gross wasteful
movement and the misuse of materi-
als and energy. The goal is to stop the
waste and reduce the environmental
impact that we are now imposing. [80]
But how can we translate the MIPS

concept in the language of architec-

PEI (kWh/m3)

ture and buildings?

crease the capacity of utilization of
buildings

flexible floorplan layouts §

reduction of the resources used for
buildings

easy adaptation to new use

build in urban environment l

material use e
e

*The translation of the MIPS concept [82]
ill.[57]

Building material
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Health-based building design

The well-known issues of health is-
sues of the building materials in the
1970s like asbestos contamination
has determined the need and must
for health-conscious design. In last
years the interest in health-con-
sciousness among the population is
growing.

The range is great, from eating hab-
its to physical exercises, but the
building materials are also coming
in conversation if we are speaking

about health issues.

raw material | building material

Resource-saving design

“The next architecture will have to
be an architecture of atmospheric re-
spect and ecological restraint” - Peter
Sloterdijk

The problem is more on the consist-
ent material concept, in which build-
ing materials suitable for sustaina-
ble construction. The optimization
strategy can vary depending on the
type of use.

Based on the three aspects of sus-
tainability (consistency, sufficien-

cy and efficiency). Consistency is a

extraction production

building construction
and use

deconstruction

mechanical recycling

feedstock recycling

energy recovery

thermal recovery

landfill

Reuse and return material into material cycle diagram after SCT ill.[60]
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design method that uses technolo-
gies that are compatible with natu-
ral and ecosystems without destroy-
ing them. It can be determined as a
basis for design and construction
work. Efficiency is a design concept
that takes care of the productivity
of resources. The third concept is
the sufficiency which propose the
concept of the reduction of resource
consumption. It is indisputable that
the task of selection materials is a
basic skill that must be controlled
by architects and all other planning
specialists. [81], [82]

Reduce waste - on prefabricati-
on-based design

Reduction in the number of building
materials by focusing on some spe-
cific ones, promotes the repetition
of details solutions. Although the
development of a single detail can
be assumed a considerable time and
effort, the total investment in spe-
cific design held the design within
reasonable limits. The repetition of
the same detail solutions increase
the construction quality on the site.
In addition, due to the increased use
of less materials tend to make rest
materials reused, which can cause
less trimming waste. Finally, when it
comes to the deconstruction of the
building, the amount of mono mate-
rials is larger which leads to more
economical recycling process. [81]
Structural degradation on the oth-
er hand describes the general min-
imization of Connection details
and thus the reduced effort for con-
struction work. Structural reduction
tends to always mitigate the envi-
ronmental impact of the component
manufacturing process. Simplified

elements geometries and the reduc-
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tion of joints facilitate maintenance
and service processes in the us-
age phase and consequently lower
costs. Material concentration and
structure Reduction strategies are
particularly effective in the case of
a small-scale materials with recur-
rent joining methods. Masonry is a
historical technique, that express-
es this methodology. In the case of
roof-structure the joints, structural
connections, corner details, and gut-
ters have a bigger impact on the life
cycle assessment as the functional
layer itself. All in all, the fewer ma-
terials are profitable in terms of the

whole life cycle of the building. [83]

Reusable materials — recycling ba-
sed design

As in modern times, so are we cur-
rently at a stage where new insights
ask new questions.The return of the
construction materials in the mate-
rial cycle is an important consider-
ation. But it is exactly this field still
burdened by many unresolved prob-
lems. Is there a possibility, for ex-
ample to recover the metal coating
in high quality Glazing systems? Is
it necessary to recover the metal or
become a new material? It is at least
controversial whether all compo-
nents of a building must be restored
to their original state in the material
cycle. [81], [82]

The value of each component is fi-
nally linked to the value, the resource
at the time of removal. [81] The recy-
cling industry can work effectively,
if material quantities and clear de-
scriptions are provided. In this re-
gard, a new way of documenting all
parts built and installed is the mini-

mum requirement.
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raw material
extraction

building material
production

building construction

and use

deconstruction

reuse

mechanical recycling

feedstock recycling

energy recovery

thermal recovery

landfill

Reuse and return material into material cycle diagram after SCT ill.[61]
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Design for flexible adaptation in use

The use of the building is one of the
most important aspects of any de-
sign. The performance and user be-
havior during the use phase have a
significant impact on the design and
selection of materials as well as the
relationship between the construc-
tion and operation of the building.
Possible changes in use determine
the length of the observation period
in relation to the use phase in the life
cycle.

Many sustainability assessment
systems for buildings assume that
a change in use can be prepared
by planning. If, in this case, the
load-bearing structure and the floor
plan layout, typology can be main-
tained, this significantly reduces
the environmental impact. In prac-
tice, however, this assumption is
not universally valid. In relation to
residential buildings, it is necessary
to judge according to the location,
whether a change of use is realistic
at all. The commercial relevance of
the site, based on certain qualities,

is important in this regard. The use

of buildings in suburban residential
areas, for example, rarely changes.
For planning purpose, it is therefore
worthwhile to categorize buildings
into different typological profiles
and to use them as leading indica-
tors for the development of the ma-
terial concept. [81], [84], [82]
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Changes of the social patterns in Hungary from the 20th century
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Social life requires to deal with animals ill.[63]
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Changes of the way of living in the village

The highlighted area shows the latest development in the village “Kony” ill.[64]

The knowledge transfer in the last
century has changed. The aim of the
chapter is not to get the whole cover-
age of the problematic but get sense
why the knowledge is not anymore
there to build with earth.

Basically, the answer should be
searched in the society, and the way
how the building was built. As the pre-
vious chapter (2.2.4 Walls) showed, to
build a building, it was not just a work
done by experts, but also the locals
helped the others.

The whole social structure of the vil-

lages has changed in the 20" century.
As the diagram shows the distribution
of the commuters has linearly grown
in the last 50 years. The diagram deal
with the earliest and latest data, avail-
able showing the distribution of com-
muters. It includes all the villages and
cities in Hungary.

The data from 2011 is more detailed
and it gives a clear view that the work-
ing pattern has changed. Most people
over 70% are not working and living in
the same place. It could happen be-

cause the agriculture is not the main
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Distribution of commuters and not commuters from 1960 to 2011 ill.[66]

Ravazd
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Koény — Kisfaludi street ill.[68]

working sector. People working in the
cities. As in the past, between spring
and autumn, the animal pastures tog-
ether. For the evening they come back
to their home and they spend the eve-
ning at their owners.

This fact connects to the architec-
ture with three aspects. On one hand,
the social activity to build together is
not as strong as earlier. Secondly, the
building materials are not local as in
the past. For example, the bricks are
transported from the surrounding
cities [ villages. Thirdly, if we analyze

the villages, such as “Kony” the func-
tion of the new buildings has been
changed. As most of the people are
working in the cities, and they do not
work in the field of the agriculture,
the living space has been grown and
the space or storage and animals has
shrink.

As the images shows, the vernacular
typology is not so present in the newer
development, and one answer can be
the changes of the building habit and
the changes of the social patterns,

such as the number of commuters.
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Knowledge transfer from the 20" century

From a global perspective, the long
tradition of the earthen construction
is at arisk.There was hardly a crafts-
man who could pass on the knowl-
edge: The technology was steadily
declining, there was no one left to
teach the next generation, the result
was that nobody was available to
practice it. [67]

The industrialization one of the
reasons of the decline of the earth-
en construction techniques. As the
price of the transportation and build-
ing materials became less and less,
the manpower became more and
more expensive. These technologies
with all the working steps consume a
lot of time and craftmanship. In com-
pare to other technologies it was not
so economical. On the other hand, in
the developing countries the earth-
en buildings are popular. Two-third
of the world population still lives in
earthen structures. Not just in the
western countries, but also in the
developing ones, these structures
are associated with poverty. They do

not comply with the requirements of

the codes for water pfoofing, or du-
rability, but there is big potential to
develop. The importance to develop
the construction technology and to
adaptitto our current knowledge and
needs is in foreground. It is therefore
necessary to look in both the his-
torical examples that still exist and
to examine the requirements of the
present, because it can give new di-

rections to the development. [67]
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Earth |/ Clay construction techniques in the 21t" century

Material

Soil is a mixture from the nature that
results from weathering processes.
It contains binder materials, such
as clay and silt, and materials from
sand to stone components. The mix-
ture can be very different in some
cases, but in all cases, it contains
clay. Just like the loam, clay is cre-
ated by weathering processes. The
raw materials are minerals from
prehistoric rocks, such as feldspar,
which can be found in the granite.
The components of feldspar absorb
water molecules. Due to fire it will
be released. In the nature the miner-
al rocks and stones can be found in a
mixture. There are different types of
clay, which are defined by the quar-
ry and the mineral components. [61];
[57]

The durability of the construction
and the erosion are controlled by the
quality of the soil mixture. This char-
acteristic also determines whether
the soil is fat or lean: a fat soil can
survive the rain better than a lean
one. But the lean soil can be pro-

cessed much easier and shows few-

er shrinkage cracks. The portion of
the clay brings a moisture-regulating
effect. All these parameters must be
considered. [67]

In addition, the additives are deci-
sive for the appearance. The amount
of leaching determines whether the
gravel is clearly visible in an eroded
wall or it is in the layers preserved.
This directly affects the structure
and appearance of the wall. The high
proportion of stone also has an in-
fluence on the weight (between 1850
and 2300 kg / m 3). This influences
the performance of the building,
such as heat capacity. Both the grain
size and the proportion and density
influence the thermal conductivity.
[61], [67], [57]
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Fabrication methods

Rammed earth walls created on site
are using formwork. Similar to the
concrete, the negative of the wall is
first made of a formwork. The major
difference is that the formwork sec-
tions of the concrete are as high as
the wall and the next stage docks
to them on the side. In the case of
rammed earth, is vertically seg-
mented, however the layering of the
pattern should be as consistent as
possible. Then the earth is poured
into the formwork and then rammed.
The house is growing layer by layer.
This means that the formwork must
not be too high: With a width of only
35 or 45 cm.
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Fabrication w. formwork

In order to divert horizontal forces,
similar to a brick wall, a reinforced
ring anchor should be installed. A
continuous reinforcement is insert-
ed into a recessed channel, over the
entire wall.

The quality of the material is tested
like the stability of concrete. Small
blocks are produced, to determine
the static values. The skilled worker
is necessary during the testing of the
recipe.To build on site needs a lot of
experience. As the construction is
time consuming, there is a time to
react and solve the problems on the
construction site. With the experi-
ence of the specalist it is possible to
react and make decisions that corre-
spond to situation with the state of
the art of knowledge.

However, this does not replace coop-
eration with other planning partici-
pants such as architects, structural
engineers and building physicists.
In any case, the rammed earth, in in-
teraction with the other trades, sets
the building pace. The completion of

the house progresses in his rhythm.

Since the technique involves a large
amount of manual work, a mud house
takes a lot of time and manpower.
[67]
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Fabrication of a rammed earth wall on site ill.[69]
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Prefabrication

From the 1990s there is a possibility
to produce rammed earth construc-
tion in factories and transport it and
place it in on site. It has many ad-
vantages, such as it does not require
as many manpower, and the climate
does not influence the construction.
Normally there is a short period of
time for ramming on site, because
it is not possible during frost. More-
over, the formwork should not be
produced on site.

The task on site remains, to join the
prefabricated elements. It is also
possible to dissolve the joints, and
to create a homogenous structure.
Moreover, to give back the effect of
layering, so the horizontal continu-
ous layering is the only visible pat-
tern. It is possible to retouch the
pattern, because large pieces of wall
segments are produced, which cut in
smaller pieces. The joints are 1-2 cm
wide, which placed in rhythm of the
water proofing. This is important not
just visually, but also technically to
deal with erosion.

As we can see in the process the

most manpower is needed during the
assemble and the editing the joints.
The machine makes it possible to
create the walls thinner, as no one
must stand on it during the ramming
process. The machine creates long
strips of elements, so a whole wall
could be produced, which will be cut

in smaller segments. [67]
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Fabrication of a rammed earth wall in a factory ill.[70]
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Projects

In this chapter projects are shown
from the last 10-20 years which has
a special characteristic in topics
like fabrication, how it reacts to the
weathering process or the combin-

ing of the materials.

Fabrication of a rammed earth wall in a factory ill.[71]
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Herzog de Meuron — Krauterzentrum Ricola — Switzerland — 2014

The facade of the 100 x 30 m and 11 m
high herbal center of the Swiss com-
pany “Ricola” consists of prefabri-
cated components made of clay and
concrete. The 45 cm thick, self-sup-
porting outer walls are attached to
the structure made of precast con-
crete. [68]

The rammed earth expert Martin
Rauch has already made it possible
for several single-family houses to
use his own composite material to
use for buildings. [69]

The almost 700 rammed earth blocks
were prefabricated and assembled
within five months from earth, grav-
el and marl within a radius of less
than 10 km.The 45 cm thick, self-sup-
porting outer walls are attached to
the structure made of precast con-
crete. The building material clay
ensures that a constant humidity of
50% is maintained inside the build-
ing with almost no additional ener-
gy consumption. The prefabricated
rammed earth elements were leaned
and anchored parallel to the assem-

bly of the concrete elements on the

supporting skeleton.

In this hybrid construction, every
material is used according to its
strengths: the precast concrete con-
struction absorbs the wind forces
and prevents the outer walls made of
rammed earth from tipping over. Up
to 17 columns including foundation
could be assembled in one day. [68]
Energy and sustainability are not
simply treated as technical aids.
They are integrated into the archi-
tecture and the essential features
of the entire project. The earth as a
material for regulating air humidity
has a positive and sustainable effect
on energy consumption and general
air conditioning. Photovoltaic mod-
ules on the roof and the use of waste
heat from the nearby production
center also help to improve the eco-
logical balance of the herbal center.
In a special visitor center on the top
floor, visitors can watch the pro-

cessing and mixing of the herbs. [70]
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Floor plan ill.[72]
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Faication of the walls ill.[73]
Receipt ill.[74]

Finished prefabricated wall element ill.[75]
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Pattern of the rammed earth elements for the construction ill.[77]
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Renzo Piano Workshop — Emergency Hospital - Ghana — Ongoing

»,Quality architecture of Emergency'’s
quality medical services”, is the sum-
mery from Renzo Piano of his new
building under construction in Ugan-
da. [73]

»Emergency” was founded in 1994
and is an independent and neutral
Italian organization that provides
high-quality medical and surgical
care for victims of war, anti-person-
nel mines and poverty. During Milan
Design Week in 2019, the organi-
zation will present its surgery cen-
ter, which is under construction in
Uganda. The hospital was designed
by Renzo Piano. It is the first project
by the Italian architect in Africa. [73]
In the centre of the vision stand the
position of Africa on the canvas
of the world. It is the frontier of an
evolving word as the architect stat-
ed. The challenge for the team was
to bring the vernacular architecture
in Uganda together with the require-
ments of a hospital for pediatric sur-
gery. As the architect wrote, to cre-
ate a model of architecture, which is

rational, tangible, modern, beautiful,

but firmly connected to tradition. To
create an architecture which is com-
plex in meaning and adecvate for the
high requirements of the 21st centu-
ry hospital.

The project has its symbolic mean-
ing, a promotion of health care, and
importance not just in Uganda, but
also in whole Africa.

The material is not an arbitrarily
choice. Earth is still an important
material for building material in
houses in many parts of the world
and Africa. As the architect and the
team described:

“We were fascinated by the idea of
giving back some dignity to this tech-
nique, using the excavated land to
build the load-bearing walls with the
rammed earth technique. The rammed
earth technique is an ancient building
method involving a mixture of earth,
sand, gravel, binding agents and a
little water, compressed in wooden
or metal frames or moulds. The great
advantage is that the material is avail-
able locally, and there’s no need for

cement or highly specialised workers.
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Rammed earth wall and the rhythm of the openings create atmosphere ill.[78]
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Double roof and the joint of the slab and roof with reinforced concrete ring anchor ill.[79]

An eye on sustainability, right from
the construction phase.” Renzo Piano
Building Workshop [71]

The hospital, which was made of the
earth, collects its energy from the sun.
9,800 square meters of photovoltaic
modules ensurethatthe hospital is sup-
plied with electricity during the day. The
system is also connected to the main
line and supplies the surroundings with
energy in times of low consumption.
The photovoltaic roof “floats” over the
building and guarantees shade for the
hospital and uncovered walkways and
protects the structure. [72]; [74]
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View to outside — rammed earth wall with reinforced ring anchor ill.[80]
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Boltshauser Architekten — Schulpavillion I, Switzerland - 2012

The school pavilion next to the Al-
lenmoos schoolhouse, which was
built by Jacob Pardutt in 1958, was
originally intended to give way to a
new educational pedagogic school.
However, this school was never re-
alized. The existing pavilion was in-
stead transformed into an attractive
facility for kids. During the renova-
tion, the pavilion was expanded to
include an open porch, creating an
intense, direct relationship with the
green surroundings. The reorganiza-
tion of the rooms offers an optimal
spatial arrangement for the care of
the children. [77]

The innovative use of traditional
building materials gives the small
pavilion a strong personal charm.
The outer walls consist of rammed
earth and clinker bricks, while in-
side there is plaster and casein.
These traditional materials ensure a
pleasant and healthy indoor climate.
Thanks to the thick insulation and
controlled ventilation, the building
meets the Swiss energy standard

of ,,Minergie” for new buildings. The

clinker tiles used in the interior were
developed by the artist Marta Rauch
as part of a school project with stu-
dents from the Allenmoos school
building. [77]; [78]

»A very important point that leads
to the unusually high acceptance
within educators and parents is the
materiality.” project director Daniel
Christen (Boltshauser Architekten).
Soil (clay), whether fired as clinker
cladding or rammed earth as on the
columns of the south facade, deter-
mines the exterior of the entrée. Be-
cause of the costs the rammed earth
functions as a U-shaped cladding
around the columns, which can store
in their niches for outdoor plays.
The horizontal rows of narrow, slight-
ly cantilevered clinker plates are
placed between layers to reduce the
effect of the erosion. The damage of
the soft material by children’s hands,
feared by the owner, has not yet oc-
curred. Perhaps because a certain
amount of respect appears touching
the archaic components. [79]

The rammed earth columns, with the
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The effect of the harmony of materials and textures ill.[82]
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dark gray window frames and the theimage of the slowly moving stage
canteliver presents the parkitselfas curtain. [79]
a small stage. The concept of the au-

tomatised window blinds simulates

The plinth and the building itself as a theater stage in the park ill.[84]
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The plinth and the building itself as a theater stage in the park ill.[85]

“}auioljqig usipn NL e ud ul s|ge[rene si sisayl SIUl JO UOISIaA feulBblio pasoidde ay
“regBnpian 3ayiolgig Usip NL Jap ue 1si liaglewoldiq Jasalp uoisiaAfeulBuO aponipab ausiqoidde aiq

The plinth and the building itself as a theater stage in the park ill.[86]

133

qny a8pajmoud| INoA

Saylolqie


https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
blio
nowledge

(]
I
rk

Discussion

The aim of the research was to un-
derstand the manifesto of the ver-
nacular building in villages in Hun-
gary until the 20t century, focused in
the architectural elements like con-
struction technique, windows and
plan layout. After the research we
can note that the most important el-
ements of the typology, which could
be used for the interpretation of a
contemporary building are:

e the atmosphere, which is cre-
ated by the window, structure
and climate in the room.

e typology, which determines
the rhythm of the space, and
the social life in the building.

e construction technique,
which is mainly influenced by
the development of the tech-
nology.

In the following chapter | would like
to sum up these previous points.
The three points summarize the re-
search and give direction for design
approach in the Hungarian village
context.

On the other hand, the chapter 2.5

Earth | Clay construction techniques
in the 21th century stated that the
social patterns influenced the ex-
istence of earthen constructions.
The two main features are the lack
of knowledge transfer, and the as-
sociation with the poor, although
the projects showed, that nowadays
the advantage of this construction
technology is not the cost, but the
architectural value like authenticity,
atmosphere or tradition, and thermal
comfort that it delivers. The typology
in terms of function is not so import-
ant, but what counts is the sequence
of the spaces. As we saw in the last
100 years the living standards and
habits has changed, the storage |/
chamber and the place for animals
are not any more the center of life
and daily routine. But it is important
to say that the typology and context

does not mean function.
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Entrace of a vernacular building in Kony ill.[87]
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The atmosphere

The window and structure makes the atmosphere ill.[88]

After the research, we can notice
that the atmosphere, which is creat-
ed in the context, has a strong value
that must be preserved and be part
of the interpretation if we touch the
topic of vernacularin Hungary. Asthe
research stated, the special charac-
ter of the buildings is transmitted by
the interfering of the wooden ceiling
with beams, the white plaster walls

and the proportion of the openings.
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Typology

.

The typology of the floorplan has a
great value in the Hungary. It has two
important aspects.

On one hand, the historical analysis
showed the case how the new spac-
es and functions were added during
the history. The longitudinal floor-
plan layout created not just a central
space (kitchen [ atrium), but also
showcases a room-sequence which

gives a rhythm and layering of the

137

Sequence of the spaces 01ll.[89]

spaces.
Secondly, the floorplan develop-
ment shows how the kitchen [ atrium
space has a core function in the life
of the vernacular house. Moreover,
it has always stayed an important
social space during the time. The
social pattern showed how it gave
also a place for sleeping besides
cooking, and daytime activities. All
in all, the long geometry, with the ad-
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ditive space structure is one of the
most important features of the typol-
ogy. It cannot just be read from the
sequence of the interior spaces, but
also the exterior is erected after this
principle. The veranda, eaves and
the division of the roof structure are
signs of the additive principle. The
eaves differ from itself in one single
building. Although the roof struc-
ture has the same technology in the
whole building, but the simple tri-
angular geometry changes at a new

function.

Sequence of the spaces 02 ill.[90]
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Construction technique

One keyword of vernacular is the
local material, or probably more im-
portant is the process, white which
technology is available to get a
building which supplies a standard
in both architecture and building
physics. The projects made of earth
from the 21" century showed 3 dif-
ferent reactions to the problematic
of building with earth. But building
with earth is still a topic of the archi-
tecture discourse. It is because of
the environmental issues. It can help
to reduce the PEI of the building in-
dustry, because PEI and production
has the greatest impact on sustain-
ability.

Secondly, the research was impor-
tant to realize, that in the western
world earth is not the material of
the cheap building. It is suitable to
achieve great thermal comfort in the
building, and through rammed earth
get a special character for both inte-
rior and exterior spaces.

On the other hand, projects showed
thatinthe recent years the construc-

tion technology has developed, and

itis possible to achieve todays build-
ing standards, by installing insula-
tion or insert reinforced ring anchor
to increase stability.

The new state of the art technolo-
gies and the architectural solutions
help to get the best feature of the
earthen walls.

It is important to recognize that the
other value of the building in terms
of material, is not just the sustain-
able earthen wall structure but also
the wooden ceiling. For further inter-
pretation these two materials and
structural solutions are important, if
we want to deal with authenticity. As
we can read from the research the
geometry has a strong relationship
with the social patterns like craftman-
ship, and the availability of local materi-
als. The size of the spaces is influenced

by the size of the wood and timber.
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Interpretation
Typology
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Linear yard, see ill.[17]

The two floorplan diagrams show
courtyard typologies in the vernacular
architecture in Hungary.

At first the typology of the two exam-
ples are totally different. Onethe other
hand, base structure of the buildings
isthe same. In both cases there are the
same functions, such as farming and
living. Moreover the floorplan is devel-
oped from the same structure. We can
read the repetition and addition of the
same elements. With simple drawings
and models we can showcase it.

As the repetition and addition are an
important in the hungarian vernacular

architecture, it can be used in the con-
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R e,
J .j_________"l
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)

Yard with boundary, see ill.[18]

cept during the design. In this case not
just the addition of the base structure
important, but also the rhythm of the
loadbearing, structural elements such
as beams and columns. The rhythm
and repetition of the spaces and struc-
ture raises the question of a modular
system.

In the further testing and interpre-
tation of the layout, | tried to model
three different appraoches. The mod-
els show basic spatial relationships,
which influence the circulation, and

the privateness in the building.
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Interpretation of the typology - rules

Linear - typology. This is the one to
one translation of the linear yard of
the Hungarian country house. The
linear repetition of the same module
provide a weak connection between
the spaces. Moreover, The strict
structure gives the feeling of an end-

less addition.

Circular - typology. The base of the
system is the typology “yard with
boundaries”. The closed structure

create an intimate space the middle.

Combined - typology. The interpre-
tation of both linear and circular ty-
pologies. It gives the opportunity for
privaciy in the wings, and the social
connection in the middle. This typlol-
ogy has also appeared in contempo-
rary references f.g.: Sergison Bates

- Care home, Wingene, 2016
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Context

Kény, Hungary

= A

Koény - location in Hungary

The village “Kony” is a small village in
Hungary with app. 2700 inhabitants.

It is a good spot for the project, be-
cause we can still find the traces of
hungarian vernacular architecture .
But on the other hand, the location is
interesting in an urban point of view,
because it is not far from major hun-
garian economical centers such as
Gyor.

Thanks to the good infrastructure
(motorway - bus lines - train), the
footprint of the village is still growing.
As the village is self grown, we can
find the different village typologies
in the same place. There are traces of
“strip”, “row”, “raster” and “conglom-

erate village.

0000 000

0 4 S
/7 Do,

" Raster, see ill.[14]

&St D_,_.--I-?;ig
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N

Condldmerate, see ill.[14]
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wide straight streets

long,

Atmosphere
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The front facade gives identity for the street
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In the newly developed part of the village the wide streets are still present
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The atmosphere is given by the rhythm of the buildings and voids
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Street analyze

The rhythm of the volumes and chimney

As the research showed, there is
a strict rigid system between void
(garden) and solid (house). The pat-
tern always stays the same. This
means: Building - Fence - Building -
Fence ect. If we look closer we can
realize, that the pattern is the same,
but the width, rhythm and articula-
tion of the elements varies.
Basically the structure is not a-b-a-
b-a-b... but a-b-a’-b’-a"-b"...

In my opinion during the design it is

important to react to the urban re-
quirements, which was developed

during the centuries.
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The silhouette of the general “skylines”, see ill.[16]

/k | m | /h | %
Rhythm comes from the facace and voids, see ill.[16]
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Site
Edge of the village

The main roads a clear definition for the site

As we can see from the images and
axonometry, the village has most-
ly one storey buildings. It difines a
“skyline” from short but long build-
ings, which also comes from the ver-

nacular structures and typologies.
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The site is located at the edge of the village and nature
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Development

Site plan
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Living space
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--p| “Living room”
v

Shared space
Room

Reception

Schemate + Variations

Concept

»
»

Entrance
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Relation of the living spaces

study 01

* weak connection between the
“modules”

* thereis almost no direct commu-
nication between each module
and functions. Such as private

and public

study 02

* the connection is through a logi-
tudinal space

* it connects the different seg-

ments of the building

study 03

+ the communication between
the modules through a centered
space

* the center space brings all wings

of the building together
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References - the central space [ efficiency
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Sergison Bates - Care Home, Wingene ill.[92]

The reference buildings from Sergi-
son Bates sharing a similar concept
in terms of efficiency and circulation.
The floor plans can be read as a
centralized floor plan layout. The
efficiency comes the open public
gearhering space in the heart of the
building. All the human flow dive
into the space, meet and spread to
the individual, private room.

In my opinion the strength of the pro-
ject comes not just from the physical
architectural elements like materi-
al, volume, space or the in-between
space, but also from the layering of
the private, semi-private spaces.
The references give an answer to an
efficient elderly home. The building
thatis optimized for the everyday life

of the older generation.
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Concept
Variations - Site Study

Study for the geometry

The topic of the design is an old pe-
pole’s home. A place where they can
live, and spend time with others.

The site has its special feature that
itis located at the edge of the village
and the nature. Moreover, two roads
are running into each other provok-
ing a diagonal shaped volume. The
challenge is to fit the building vol-
ume in this interesting situation.
More studies were done during the
concept development. The site has
been tested with 3 — 4 - 5 individual

volumes and with one merged vol-

ume fragmented in 5 sub elements.
As we can see, the study with 4 in-
dividual volumes fits the best in the
site, as in this case there is a loose
space in-between the volumes, but
the spatial arrangement ties the ge-

ometry together.
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1. Loose connection of the three volumes

> !

3.The five building volumes are loosing the connection from the village structure

e /

2. Balace between thight and loose, the footprint fits to the surroundings
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3.The five building volumes are loosing the connection from the village structure
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Rhythm creates the structure, and the rule
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Atmoshpere through structure - the precast rammed earth wall sits in front of the columns
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Circulation - at the side

Circulation - middle

The circulation helps to bring light in the buidling and create a cosy atmosphere
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The function is layered, the connection happens in the heart of the building
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Constructionflow

01 - Site definition
02 - Dig the construction pit
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03 - Construct concrete walls and cores
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04 - Construct the columns
05 - Construct the beams
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06 - Construct the ground floor slab
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07 - Construct the concrete columns
08 - Construct the wooden beams
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09 - Construct the wooden roof structure
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10 - Construct the wooden roof structure
11 - Construct the rammed earth walls
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12 - Construct the interor walls
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13 - Construct the roof
14 - Built in the windows and doors

“}auioljqig usipn NL e ud ul s|ge[rene si sisayl SIUl JO UOISIaA feulBblio pasoidde ay
“JeqBnyan 3auloljqig usipn N1 Jap ue isi iagrewoldiq Jasalp uoisiaAfeulBuO apjonipalb ausiqoidde aiqg
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The first step into the building - entrance - layering of the spaces
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The symmetry creates a strong face
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The division of the room gives a not clear identity
The asymetry gives space for interpreation
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The merge of the window brings calm for the facade

Division
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Balance between the proportion of tranparent and opaque
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Strict repetition
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The window and door frame bring accent
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Material Concept

Interior - Hungarian vernacular ill.[93]

The house reflects the materiality of
the site with earthy ground and ex-
ternal walls clad in vernacular white
lime plaster, to create a new, closely
textured surface.The exposed wood-
en beams reflect to the master beam
in the Hungarian vernacular. The
master beam has been creating the
space since centuries, giving rhythm
and invisible division to the space.

The building has architectural ele-
ments, such as the stair and elevator

shaft, which were not yet part of the

vernacular architecture in Hungary.
To create a seamless transition from
material to material, these elements
are constructed with exposed con-
crete and brass.

The flooring had always a secondary
role in vernacular, but in the project,
it is very important to distinguish
the social and individual spaces.The
calm personal living areas are clad-
ded with darker wood, as the social

spaces cladded with brick.
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Aluminum - window and door frame outside

Zinc - roof
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The sunken garden brings light in the space
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Material and Surface

I

1. whit'e pléster paint, with metal railing
The study of the materials of the
exterior skin deals with two totally
different approaches. On one hand
the one-to-one adaptation of the
vernacular solution. That means that
the last layer is a homogenous white
lime plaster paint. It clads the struc-
ture and creates an even surface. On
the other hand, the other approach
would be to forget the vernacular tra-
dition and show the structure. In the
design the goal was always to learn
from the vernacular, to fit in the con-
textin all aspects (material, tradition
and site ect.), but at the same time to
use the latest technology to develop
the architectural performance of the
building.

This thinking lets me to a materiality

that combines the white lime plas-

——

I =

2‘. Whit'e pléster paint, with messing railing

ter paint and the texture of the pure
structure. A thin layer of the paint
gives the opportunity to celebrate
the surface and rought structure of
the rammed earth walls, and to give
some memories of the original ma-
terial of the vernacular. In my opin-
ion the fusion of the two basic ap-
proaches can create an atmosphere
that is simple but gives answers for

relevant questions of architecture.
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Atmosphere through the structure and material in the social space
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Ground floor, 1:100
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Individual space - the freedom of self-design

As the inhabitants, elderly take most of
their time in their own room of the elder-
ly home, the design and self-reflection,
personality in design plays an impor-
tant role. The concept of the individual
rooms is simple. The space is divided
in two space. As we enter in the room,
we find ourselves in area ,,A", which is
a predefined space with the bathroom.
The whole are is following a strict de-
sign, which leads to efficiency. There is
a little space for individual decisions.
In contrast to that, the area ,,B“, or with
other words, the living space gives op-
portunity for personalizing. For each
need, the inhabitants could design their

own space. The pictures above show

202


https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verflgbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

iothek,

3ibl

ANl Your knowledge hub

T

203

1. Furniture layout for one person - the atmosphere defined by materials and structure

2. Furniture layout for one person “2" - the accent on the furnishing and personal interaction

3. Furniture layout for one person “3” - the celebration of the outside and nature
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scenes for special living conditions. It
showcases possible design answers
for living alone, living with the partner
or living with some kind of disability. In
my opinion, it is crucial in design to give
place for flexibility or personalization.
As reference, Herman Herzberger did
similar case studies in his office building
(Central Beheeren), to increase people
productivity. In this case (elderly home)
the well-being of the inhabitants is in the

focal point.
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Furniture layout for a couple
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4. Furniture layout for one person
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Inside - outside - structure
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Elevation East

Elevation West
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Sustainable based design approach

The base material construction
(rammed earth) of the building comes
from the traditional building technology

in Hungary.

“Our cultural achievements in architec-
ture are closely linked to the availability of
raw materials and resources, as well as to
energy, climate conditions, cultural identi-
ty and social attitudes.”

Paul Wallot, 1894

The design of the building layered in
different focal points. One of the most
important elements of the research and
design is the construction technique.
The construction technique is exam-
ined in multiple meanings. On one hand
the tradition and vernacular approach,
on the other hand the adaptation of the
technology on the level of sustainability.

As the research stated, sustainability is

understood in four levels. The raw mate-
rial (PEI), transportation, waste reduc-
tion and flexible design. During the de-
velopment of the design these aspects
were considered. The traditional mate-
rial with low PEI value (PEIEarth= 0-30
kWh/m3).The structure of the building is
optimized for a flexible floor plan. More-
over, the concrete - wood framework
structure proposed a concept for pre-
fabrication of the elements (columns —
concrete, beams —wood, wall - rammed
earth) on ground floor and the elements
of the roof structure.

Earthen construction structures are
considered pollutant-free and therefore
recommended for health-based design.
[57]

All these aspects and statements were
adapted from the research and placed in

the discussion of the design.

1.2. 3. 4. 6.
[T I I ]
1. zink 2.plaster 3.wood 4. plasterb. 5. concrete 6.clay
9,50 m? 42,00 m? 265,40 m3 303,23 m? 450,20 m3 651,80 m®
0,75 % 2,44 % 2,44 % 26,17 % 37,80 %

Sum: 1719 m? [ 100%

Distribution of materials (in %) excl. foundation and openings ill.[91]
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Section - Elevation 1:20
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1. roof
- trapezoidal sheet 20 mm
- battens 30 x 40 mm
- counter battens 50 x 50 mm
ventilated cavity
- secondary water proofing
- thermal insulation
(mineral wool) 150 mm
- plaster board 2x12,5 mm
- white lime plaster 20 mm

7,

0

00000,
74

7
-
0250202007720777; 7

- sound insulation 30 mm

- h. ceiling — p.board 20 mm
- white lime plaster 20 mm

2
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%7 X707,
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)
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2. ceiling 3. foundation
- parquet 20 mm - parquet 20 mm
- film - estrich 70mm
- estrich 70 mm - pe-film
- pe-film - sound insulation 30 mm
- vapor pressure equalization
- water proof concrete 400mm
- thermal insulation 150mm
- subbase 100mm
- pe film

- clt 300 mm
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4. foundation 5. terracce 6. wall
- polished concrete 20 mm - clinker 65 mm - white lime plaster 20 mm
- estrich 70mm - fill 55 mm - rammed earth wall
- pe-film - pe-film (prefab.) 400 mm
- sound insulation 30 mm - subbase 100mm - thermal insulation
- vapor pressure equalization - pe film (mineral wool) 50 mm
- water proof concrete 400mm - white lime plaster 20 mm
-thermal insulation 150mm - shadow gap 20mm
- subbase 100mm - concrete beam 200 x 200 mm
- pe film
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Conclusion

The design was delivered after
the principles learned from the re-
search. In the discussion the main
features which were translated in
the design of the building were: the
atmosphere, typology and construc-
tion technique

As the plan and development of the
design show the Hungarian vernac-
ular is the base for the building, that
delivers the concept for a design that
fit in and fits in the authentic atmos-
phere of Kény.

On the other hand, the building is not
the one to one copy of the Hungarian

vernacular architecture. It uses the
codes and values of the current state
of technology, needs. As a functional
object, in the center is the user. The
elderly, who live there, the person-
al, who work there, and last, but not
least the visitor and family member.
The efficiency of the building comes
from the fusion of vernacular typolo-
gy and the general floor plan concept
of elderly homes (like the references
from Sergison Bates architects).
The study on the local conditions
and tradition is one of the key mo-
ments in the life of the building.

222


https://www.tuwien.at/bibliothek

The inbetween space is created by the interaction of the volumes

ayiolqig uaipn N1 Te ud ul ajgejreae si SISayl SIYl JO UOISIaA [eulblio panoidde ay
“regBnpian ¥aylolqig usipn NL Jap ue 1si uagrewoldiq Jasalp uoisianeulbLO apjonipab ausiqoidde aig

onaiisiric FR

223


https://www.tuwien.at/bibliothek

The interaction between the four volumes and in-between space

.v_wsuo__n_m_cm_>>3:fc_ac_o_gm__mzmm_m_mmEmEZo:o_mhw>_m:_mcoco>oaam.wc._. < néwms_;os_se,zf;
“reqbnpan Yayiolgig usipn N1 Jep ue isi uagrewoldiq Jasalp uoisianeulbliO apjonipab ausiqoidde aig v_ﬂF_“—.O__D_m DP


https://www.tuwien.at/bibliothek

.v_m
“TegBnyIan 3ayiol|qig

onaiisiric FR


https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
blio
nowledge

(]
I
rk

Literature

Literature — Hungary Vernaculare
1. L. Szaho; Népi épitészeti gyokerek felmérése, kutatdsa diakjaimmal; 2003
2. M. Cseri, I.M. Balassa, and Gy. Viga; Népi épitészet A Karpat-medence
északkeleti térségében; 1989
3. .Bereczki, M. Cseri, and Zs. Sari; Haz és ember; 2015
4.T. Sabjan; Tetofedések; 2007
5.T. Sabjan M. Buzas; Hagyomanyos falak; 2005
6. J. Thain K. and Tichy; Kisalféldi és gémaori népi épitészet; 1991
7. F. Simanyi; Baranya megye tajhazai, emlékhazai, népi épliletei; 2016
8. R. Franyd; Pilisszentldszl6 népi épitészete; 2005
9.T. Hardi; Szuburbanizaciods jelenségek Gyér kbrnyékén; 2002; http://epa.niif.
hu/02200/02251/00009/pdf/EPA02251_Ter_es_tarsadalom3771.pdf
10. P. Markd; A modernizacio és gazdasagi-tarsadalmi véltozdsok hatdsa a
magyar falvakra; 2006; http://www.vasiszemle.hu/2006/05/marko.htm
11. Magyarorszdag tarsadalmi atlasza; https://www.ksh.hu/docs/hun/xftp/ido-
szaki/pdf/tarsatlasz.pdf; Accessed 07.02.2020
12. |. Gréfi; A népi épitészet szemiotikai megkézelitésének lehetéségeirdl; Tér
és tarsadalom; pp. 87-104; 1988
13. J. Barth; Magyar népi épitészet; 1982
14. E. Czako, |. Gyorffy and K. Viski; A magyarsédg néprajza; 1941
15. Magyar népi épitészet — hazfejlédés; https://docplayer.hu/9196198-Ma-
gyar-nepi-epiteszet-a-lakohaz-fejlodese.html; Accessed 06.02.2020
16. Magyar népi épitészet — teleplilésformak; https://docplayer.
hu/7377298-Magyar-nepi-epiteszet-telepulesformak.html; Accessed
06.02.2020
17. A magyar falu épitészeti hagyomanya; https://epiteszforum.hu/a-ma-
gyar-falu-epiteszeti-hagyomanya-istvanfi-gyula-muegyetemi-profesz-

szor-ropirata; Accessed 06.02.2020

226


https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
blio
nowledge

(]
I
rk

227

18. A magyar népi épitészet szerkezetei 1.; http://www.eptort.bme.hu/doc/
egyeb/Eptort1/eptort_1_6_2018.pdf; Accessed 08.11.2018

19. A magyar népi épitészet szerkezetei 2.; http://[www.eptort.bme.hu/doc/
egyeb/Eptort1/eptort_1_7_2019.pdf; Accessed 07.11.2018

20. A Karpat-medence haztipusai 1.; http://[www.eptort.bme.hu/doc/egyeb/
Eptort1/eptort_1_8_2018.pdf; Accessed 20.11.2018

21. A Karpat-medence haztipusai 2.; http://[www.eptort.bme.hu/doc/egyeb/
Eptort1/eptort_1_9_2018.pdf; Accessed 21.11.2018

22. A Karpat-medence haztipusai 3.; http://[www.eptort.ome.hu/doc/egyeb/
Eptort1/eptort_1_10_2018.pdf; Accessed 05.10.2018

23. Kortars vernakularis épitészet és egyebek; http://www.eptort.ome.hu/doc/
egyeb/Eptort1/eptort_1_12_2018.pdf; Accessed 05.12.2018

24. E. Lanyi; Fenntarthato tarsadalom kérnyezete; https://docplayer.
hu/3286972-Fenntarthato-tarsadalom-epitett-kornyezete-dr-lanyi-erzse-
bet-phd-meh-konferencia.html; Accessed 10.12.2018

25. J. Brunner; Harmonien und Disharmonien in der UNESCO Welterbekultur
Feré|/Neusiedlersee am Beispiel Purbach und Ilimitz; Master thesis: TU Wien;
2016

26. A magyar népi épitészet taji tagolddasa a 18-20.szazadban; http://mek.niif.
hu/02100/02152/htmI/04/173.html; Accessed 12.12.2018

27. Gazdaséag tarsadalom — természet — épités; https://docplayer.
hu/106518404-Gazdasag-tarsadalom-termeszet-epites-osszefug-
gesek-alapfogalmak.html; Accessed 10.12.2018

28.T. Sabjan; Magyar népi épitészet; http://www.sze.hu/~koti/Szakirodalom/
magyar%20n%E9pi%20%E9p%EDt%E9szet_.pdf; Accessed 05.11.2018

29. A.Bihari; Magyar népi épitészet mint fenntartahto épitési eljaras; Master
thesis: Technical University of Budapest; 2013

30. L. Késa; A magyar néprajz tudomanytérténete; 2001


https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
blio
nowledge

(]
I
rk

31. A népi épitészet esztétikdja, forma és diszités; https://www.arcanum.hu/
hu/online-kiadvanyok/MagyarNeprajz-magyar-neprajz-2/iv-eletmod-41AA/
epiteszet-4399/a-nepi-epiteszet-esztetikaja-forma-es-diszites-467A/; Ac-
cessed 05.12.2018

32. Zs. Batky; Magyarorszag néprajza; 1905

33. Okoldgikus épliletrehabilitécio; https://docplayer.hu/107193216-Okologi-
kus-epuletrehabilitacio.html; Accessed 10.12.2018

34. E. Lanyi; Kérnyezettudatos épitett kérnyezet — A Modellvaltas elvei és épité-
szeti eszkézei; PHD dissertation: Technical University of Budapest; 2010

35. B.T6kés; A kérnyezettudatos szemléletmddba illeszked épitési modok,
hagyomaényos technikak; http://www.ekt.bme.hu/Ujkiv5/kornytudepmod2.pdf;
Accessed 19.05.2019

36. |. M. Balassa; A paraszthaz évszazadai; 1985

37. Osterr. Ingenieur- und Architekten-Verein; Das Bauernhaus in Osterreich
—Ungarn und in seinen Grenzgebiete; 1906

38. P. Beluszky, T.T. Sikos; Changing Village — Typology of rural settlements in
Hungary at the beginneng of the Third Millenium; https:/[www.researchgate.
net/publication/290433992 TYPOLOGY_OF_RURAL_SETTLEMENTS_
IN_HUNGARY_AFTER_THE_SECOND_MILLENIUM; 2008 ; Accessed
17.02.2020

39. A pihenés és alvas helye; https://www.arcanum.hu/hu/online-kiadvanyok/
MagyarNeprajz-magyar-neprajz-2/iv-eletmod-41AA/epiteszet-4399/az-epit-
menyek-fajtai-4483/a-lakohaz-4484/elet-a-hazban-450B/a-pihenes-es-alvas-
helye-4529/; Accessed 02.02.2020

40. A Magyar paraszti épitkezés és életforma érdekességei; https://kekeson-
line.hu/2019/09/27/a-magyar-paraszti-epitkezes-es-eletforma-erdekesse-
gei/; Accessed 03.02.2020

41, Paraszthazak és berendezéseik; https://[www.sulinet.hu/oroksegtar/data/

telepulesek_ertekei/100_falu/Apatfalva/pages/012_paraszthazak.htm; Ac-

228


https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
blio
nowledge

(]
I
rk

229

cessed 03.02.2020

42, J. Barabas and N. Gilyén, Magyar népi épitészet; 1987

43. Gy. Istvanfi; Népi épitészet; 2006

44.T. Meggyesi; Homokhatsagi tanyaépiiletek kérnyezettudatos, értékmeg rz
rehabilitacidja; 2012

45, A. Krizsan; A népi épitészet értékei; 2015; https://slideplayer.hu/sli-
de/11249084/; Accessed 17.02.2020

46. Népi épitészet esztétikaja, forma és diszitése; https://mek.oszk.
hu/02100/02152/htm1/04/149.html; Accessed 15.02.2020

47. K. Koleszar and D. Nagy; Tanacsok hagyoméanyos porték értékérzé meguji-

tasajoz G6mor és Torna vidékén; 2007

Literature — General Vernaculare
48. Learning from vernacular architecture: sustainability and cultural confor-
mity; https://www.researchgate.net/publication/271449918_Learning_from_
vernacular_architecture_Sustainability_and_cultural_conformity; Accessed
05.11.2018
49. R. Kleemaier-Wetl; Baukulturelles Erbe versus Klimaschutz und Moder-
nitédt; 2015
50. M. Hidayatun, J. prijomoto, M. Rachmawati; Vernacular architecture as
an alternative design approach with interpretation of Paul Ricoeur’s critical
theory; https://[www.researchgate.net/publication/300041095_Vernacular_ar-
chitecture_as_an_alternative_design_approach_with_interpretation_of_
Paul_Ricoeur’s_critical_theory; Accessed 03.05.2019
51. A.Werner; Ortsentwicklungs- und Gestaltungskonzept fiir die katastralge-
meinde Buchschachen [ Bgld.; Mater thesis: TU Wien, 1993
52. K. Frampton, Ten points on an architecture of regionalism: A provisional

polemic; New regionalism; pp. 375-385; 1987


https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
blio
nowledge

(]
I
rk

53. J. Posener; Aufsétze und Vortrdge 1931-1980; 1981

54. R. Brown and D. Maudlin; Concept of vernacular architecture; https:/|
www.academia.edu/16402794/Concepts_of_Vernacular_Architecture; Ac-
cessed 10.02.2020

55. S. Murakami andT. lkaga; Evaluation environmental performance of ver-
nacular architecture through CASBEE; http://www.ibec.or.jp/ CASBEE/eng-
lish/document/Vernacular_Architecture_brochure.pdf; Accessed 10.02.2020
56. O. Spengler; Decline of the West; 1926

Literature — Rammed Earth
57. H. Schroeder; Lehmbau — Mit Lehm 6kologisch planen und bauen; 2010
58. W.Yu, B. Li, R.Yao, D. Wang and K. Li; A study of thermal comfort in re-
sidential buildings on the Tibetan Plateau, China; http://centaur.reading.
ac.uk/70095/; Accessed 25.10.2018
59. E. Hamard, B. cazacliu, A. Razakamanantsoa and J.-C. Morel; Cob, a ver-
nacular earth construction process in the context of modernsustainable buil-
ding; https://www.sciencedirect.com/science/article/pii/S0360132316302165;
Accessed 26.10.2018
60. C. G. da Rocha, N.C. Consoli and A. D. R. Johann; Greening stabili-
zed rammed earth: devising more sustainable dosages based on strength
controlling equations; https://[www.sciencedirect.com/science/article/pii/
S0959652613008056; Accessed 25.10.2018
61. N. Zimmermann; Lehm als traditionell (iberlieferter Baustoff — Analyse,
Vergleich und Anwendung verschiedener Bautechniken im Raum Osterrei-
ch-Ungarn; Master thesis: TU Wien
62. E. Kianfar and V. Toufigh; Reliability analysis of rammed earth structures;
https://www.researchgate.net/publication/309184784_Reliability_analysis_

of rammed_earth_structures, Accessed 25.10.2018

230


https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
blio
nowledge

(]
I
rk

231

63. M. Mednyanszky; Valyoghdzak és a viz; http://[www.szt.bme.hu/phoca-
download/szakmernoki/4_felev_anyaga/Valyogepites/Valyoghazak_vizese-
desenek_elharitasa.pdf; Accessed 28.10.2018

64. G.Vinczlér; Valyoghazak komplex felujitasanak épliletenergetikai vizsgala-
ta; https://tdk.bme.hu/EMK/DownloadPaper/Valyoghazak-komplex-felujita-
sanak; Thesis: Technical University of Budapest; 2012

65. L. Wagner; Lehmbau im Wienviertel — Nachhaltikge Sanierung und Aufs-
tockung eines Weinkellers; Master thesis: TU Wien; 2017

66.Ajtok, ablakok; http:/[/valyog.uw.hu/b4.htm; Accessed 26.02.2020

67. M. Rauch, O. Kapfinger and M. Sauer; Martin Rauch — Gebaute Erde —
Gestalten und Konstruieren mit Stampflehm; 2015

68. https:|/www.detail.de|artikellkraeuterzentrum-von-herzog-de-meu-
ron-33366/; Accessed 28.02.2020

69. https:|/www.nzz.ch|ein-lehmbau-fuer-laufen-1.18002928; Accessed
01.03.2020

70. https:||www.archdaily.com|634724|ricola-krauterzentrum-her-
zog-and-de-meuron; Accessed 01.03.2020
T1.http:[[lwww.rpbw.com/project/emergency-childrens-surgery-center; Ac-
cessed 05.03.2020

72. https:||www.archdaily.com[914606/renzo-piano-designs-emergency-hospi-
tal-in-uganda-with-rammed-earth-walls; Accessed 22.02.2020

73. https://www.floornature.com/renzo-piano-and-tamassociati-qua-
lity-architecture-entebbe-ug-12417/, Accessed 22.02.2020

74. https:|/www.designboom.com/architecture/renzo-piano-uganda-hospi-
tal-emergency-salone-del-mobile-milan-03-28-2019/; Accessed 22.02.2020
75. https:|/www.boltshauser.info|works|work-detail.php?y=2015&alD=144,
Accessed 25.02.220

76. https:||/www.db-bauzeitung.de/db-themen|db-archiv/halt-und-sinnlich-


https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
blio
nowledge

(]
I
rk

keit[#slider-intro-14; Accessed 25.02.2020

T1. https:|/www.boltshauser.infolworks|work-detail.php?y=2015&alD=144,;
Accessed 12.02.2020

78. https:|/www.lehmtonerde.at|de[projekte/projekt.php?plD=91; Accessed
12.02.2020

79. https:|/www.db-bauzeitung.de/db-themen|db-archiv/halt-und-sinnlich-
keit|#tslider-intro-14; Accessed 12.02.2020

Literature — Sustainable

80.H. M. F. Cahyandito; The MIPS Concept (Material Input Per Unit of Servi-

ce): A Measure for an Ecological Economy; https://www.researchgate.net/
publication/242744964_The_MIPS_Concept_Material_Input_Per_Unit_of_
Service_A_Measure_for_an_Ecological_Economy; Accessed 07.04.2019
81.S. E. Khlouli, V. John and M. Zeumer; Sustainable construction tech-
niques; 2015

82.F.Riola-Parada; Gemischt genutztes Stadthaus in der Seestadt-Aspern;
Lecture 12.03.2018

83.Austrian Institute for Building Biology and Ecology (IBO): O/3-INDIKA-
TOR Leitfaden zur Berechnung von Okokennzahlen fiir Geb&ude. Vienna 2011;
https://www.ibo.at/fileadmin/ibo/materialoekologie/O13_Berechnungsleit-
faden_V4.0_20181025.pdf; Accessed 09.12.2018

Literature — Climate in Hungary
84.Magyarorszag éghajlati k6rzetei; https://www.arcanum.hu/hu/online-ki-
advanyok/pannon-pannon-enciklopedia-1/magyarorszag-foldje-1D58/
az-eghajlat-a-vizek-a-talaj-es-az-elovilag-foldrajza-25F A/magyaror-
szag-eghajlati-kepe-bartholy-juditweidinger-tamas-25F C/magyaror-
szag-eghajlati-korzetei-2609/; Accessed 04.03.2019

232


https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
blio
nowledge

(]
|
rk

233

85.Magyarorszag éghajlata — altalanos leiras; https://[www.met.hu/eghajlat/
magyarorszag_eghajlata/altalanos_eghajlati_jellemzes/altalanos_leiras/;
Accessed 20.02.2019

86.Magyarorszag éghajlati kérzetei, http:[/www2.sci.u-szeged.hu/eghajlat-
tan/pdf/moeghajl07.pdf; Accessed 05.11.2018

General
87. Z. Kovéacs, T. Egedy, B. Szahd; Az ingazas teriileti jellemz inek véltozadsa
Magyarorszagon a rendszervaltozas utan; 2015
88. http://webmap.lechnerkozpont.hu/webappbuilder/apps/foldgomb1708/;
Accessed 26.12.2018
88. J. A. Schmoll; Fensterbilder — Motivketten in der euro- pédischen Malerei,
in: Beitrdge zur Motivkunde des 19. Jahrhunderts; Munich, 1970


https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
blio
nowledge

(]
I
rk

List of Figures

ill. [01] - own photograph from a visit in Pannonhalma, accessed [6.06.2020]
ill. [02] - https://www.patonai.hu/programajanlo/skanzen-fertoszeplakon
[19.05.2019]

ill. [03] - own illsutration, after: http://www.eptort.bme.hu/doc/egyeb/Ep-
tort1/ep-

tort_1_6_2018.pdf [08.11.2018]

ill. [04] - own illsutration, after: https://www.met.hu/eghajlat/magyarorszag_
eghajlata/altalanos_eghajlati_jellemzes/homerseklet/

ill. [05] - own illsutration, after: https://www.met.hu/eghajlat/magyarorszag_
eghajlata/altalanos_eghajlati_jellemzes/csapadek/

ill. [06] - own illustration, after: http://www2.sci.u-szeged.hu/eghajlattan/
pdf/moeghajl07.pdf [05.11.2018]

ill. [07] - own illustration, after: https://www.met.hu/eghajlat/magyarorszag_
eghajlata/altalanos_eghajlati_jellemzes/homerseklet/

ill. [08] - http://www.mek.oszk.hu/02100/02115/htmI/img/5-064b.jpg
[15.02.2019]

ill. [09] - https://mek.oszk.hu/01300/01332/htmI/nagykep.jpg [05.03.2019]

ill. [10] - own illustration

ill. [11] - own illustration

ill. [12] - http://[www.mek.oszk.hu/02100/02115/html/img/5-065c.jpg
[15.02.2019]

ill. [13] - http://m.turizmus.sopron.hu/en/info/world-heritage-site/villag-
es-at-lake-ferto/fertoszeplak.html [06.12.2019]

ill. [14] - own illustration, after: https://docplayer.hu/7377298-Magyar-ne-
pi-epiteszet-telepulesformak.html [06.02.2020]

ill. [15] - own illustration, after: https://epiteszforum.hu/a-magyar-falu-epi-
tesze-

ti-hagyomanya-istvanfi-gyula-muegyetemi-professzor-ropirata [06.02.2020]

234


https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
blio
nowledge

(]
I
rk

235

ill. [16] - own illustration

ill. [17] - own illustartion, after: J. Barth; Magyar népi épitészet; 1982
ill. [18] - own illustartion, after: J. Barth; Magyar népi épitészet; 1982
ill. [19] - own illustartion, after: J. Barth; Magyar népi épitészet; 1982
ill. [20] - own illustartion, after: J. Barth; Magyar népi épitészet; 1982
ill. [21] - own illustartion

ill. [22] - own illustartion

ill. [23] - own illustration, after: . M. Balassa; A paraszthaz évszazadai; 1985
ill. [24] - own illustration, after: https://docplayer.hu/9196198-Magyar-ne-
pi-epite-

szet-a-lakohaz-fejlodese.html [05.02.2020]

ill. [25] - own illustration

ill. [26] - own illustration, A.Bihari; Magyar népi épitészet mint fenntar-
tahté épitési eljaras; Master thesis: Technical University of Budapest; 2013
[04.11.2018]

ill. [27] - own illustration

ill. [28] - own illustration

ill. [29] - own illustration

ill. [30] - https://www.kieselbach.hu/alkotas/napfenyes-ablak-elott-5879
[20.01.2020]

ill. [31] - https://www.everypainterpaintshimself.com/article/matisses_the_
window_1916 [21.01.2020]

ill. [32] - own illustration, after: http://valyog.uw.hu/b4.htm [26.02.2020]

ill. [33] - own illustration, after: http://valyog.uw.hu/b4.htm [26.02.2020]

ill. [34] - own illustration, after: http://valyog.uw.hu/b4.htm [26.02.2020]

ill. [35] - own illustration

ill. [36] - own illustration

ill. [37] - own illustration


https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
blio
nowledge

(]
I
rk

ill. [38] - own illustration

ill. [39] - own illustration

ill. [40] - own illustration, after: https://www.kisleptek.hu/ma_files/nepiepi-
teszetbihariadam.pdf [04.11.2018]

ill. [41] - own illustration

ill. [42] - own illustration, after: http://www.eptort.bme.hu/doc/egyeb/Ep-
tort1/ep-

tort_1_7_2019.pdf [07.11.2018]

ill. [43] - own illustration, after: http://www.eptort.bme.hu/doc/egyeb/Ep-
tort1/ep-

tort_1_7_2019.pdf [07.11.2018]

ill. [44] - own illustration, after: https://docplayer.hu/11919932-Epi-
toanyagok-i-epiteszeknek.html [18.11.2018]

ill. [45] - http://www.mgepitesz.hu/tortenet [19.12.2018]

ill. [46] - T. Sabjan M. Buzas; Hagyomanyos falak; 2005

ill. [47] -T. Sabjan M. Buzas; Hagyomanyos falak; 2005

ill. [48] -T. Sabjan M. Buzas; Hagyomanyos falak; 2005

ill. [49] -T. Sabjan M. Buzas; Hagyomanyos falak; 2005

ill. [50] - Szemelvények Kény multjabol (1228-2014); 2014

ill. [51] - own illustration

ill. [62] -T. Sabjan M. Buzas; Hagyomanyos falak; 2005

ill. [63] - own illustration, after: S. E. Khlouli, V. John and M. Zeumer; Sus-
tainable construction techniques; 2015

ill. [564] - own illustration, after: F.Riola-Parada; Gemischt genutztes
Stadthaus in der Seestadt-Aspern; Lecture [12.03.2018]

ill. [55] - own illustration, after: A.Bihari; Magyar népi épitészet mint fen-
ntartahté épitési eljaras; Master thesis: Technical University of Budapest;
2013

236


https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
blio
nowledge

(]
I
rk

237

ill. [56] - own illustration

ill. [67] - own illustration, after: F.Riola-Parada; Gemischt genutztes
Stadthaus in der Seestadt-Aspern; Lecture [12.03.2018]

ill. [58] - own illustration, after H. Schroeder; Lehmbau — Mit Lehm &kolo-
gisch planen und bauen; 2010

ill. [59] - https://www.researchgate.net/figure/The-Ecological-Ruck-
sack-of-Some-Materials-Based-on-the-world-production-of-different_
fig3_242744964 [05.11.2020]

ill. [60] - own illustration, after: S. E. Khlouli, V. John and M. Zeumer; Sus-
tainable construction techniques; 2015

ill. [61] - own illustration, after: S. E. Khlouli, V. John and M. Zeumer; Sus-
tainable construction techniques; 2015

ill. [62] - own illustration, after: S. E. Khlouli, V. John and M. Zeumer; Sus-
tainable construction techniques; 2015

ill. [63] - https://mek.oszk.hu/02100/02115/htmI/4-519.htmI [02.11.2018]

ill. [64] - own illustration

ill. [65] - own illustration

ill. [66] - own illustration

ill. [67] - own illustration

ill. [68] - own illustration

ill. [69] - M. Rauch, O. Kapfinger and M. Sauer; Martin Rauch — Gebaute
Erde — Gestalten und Konstruieren mit Stampflehm; 2015

ill. [70] - M. Rauch, O. Kapfinger and M. Sauer; Martin Rauch — Gebaute
Erde — Gestalten und Konstruieren mit Stampflehm; 2015

ill. [71] - https://www.archdaily.com/634724/ricola-krauterzentrum-her-
zog-and-de-meuron/55627d78e58ece191b0002c3-ricola-krauterzentrum-her-
zog-and-de-meuron-photo [15.02.2020]

ill. [72] - own illustration, after: https://www.baunetz.de/meldungen/


https://www.tuwien.at/bibliothek

Die approbierte gedruckte Originalversion dieser Diplomarbeit ist an der TU Wien Bibliothek verfligbar.

The approved original version of this thesis is available in print at TU Wien Bibliothek.

thele

(]
blio
nowledge

(]
I
rk

Meldungen-Lehmbau_von_Herzog-de_Meuron_und_Martin_Rauch_bei_Ba-
sel_3948733.html [15.02.2020]

ill. [73-76] - https://www.archdaily.com/634724/ricola-krauterzentrum-her-
zog-and-de-meuron/55627d78e58ece191b0002c3-ricola-krauterzentrum-her-
zog-and-de-meuron-photo [15.02.2020]

ill. [77] - own illustration, after: - M. Rauch, O. Kapfinger and M. Sauer; Mar-
tin Rauch — Gebaute Erde — Gestalten und Konstruieren mit Stampflehm;
2015

ill. [78-81] - https://www.dezeen.com/2019/04/05/renzo-piano-uganda-chil-
drens-hospital-milan-design-week/ [10.01.2020]

ill. [82] - https://www.db-bauzeitung.de/db-themen/db-archiv/halt-und-sinn-
lichkeit/ [05.01.2020]

ill. [83] - own illustration, after: https://www.db-bauzeitung.de/db-themen/
db-archiv/halt-und-sinnlichkeit/ [06.01.2020]

ill. [84-86] - https://[www.db-bauzeitung.de/db-themen/db-archiv/
halt-und-sinnlichkeit/ [05.01.2020]

ill. [87] - own illustration

ill. [88] - own illustration

ill. [89] - own illustration

ill. [90] - own illustration

ill. [91-92] - F. M. Cecilia, R. Levene; El croquies no. 187, Sergison Bates
2004-2016; 2016

ill. [93] - own illustration

ill.,with no number, is own illustration

238


https://www.tuwien.at/bibliothek

