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ABSTRACT: In recent years many publications have appeared that stress the sustainable character 
of  vernacular architecture, emphasizing its ecological friendliness and appropriateness. Although this 
vibrant and growing discourse makes an important contribution to the field of vernacular architecture 
studies, it is also built on a number of  conceptual shortcomings that make our current understanding of 
the sustainability of vernacular traditions only a partial one. In this chapter I will provide a brief  overview 
of  this work on vernacular architecture and sustainability, reflecting on the shortcomings that it reveals 
and calling a more holistic, integrated and critical approach that complements the study of the environ-
mental qualities and performance of  vernacular architecture with an examination of its social, political 
and economic aspects.

in terms of the popular and professional perception 
and integration of the vernacular.

In this chapter I will provide a brief overview of 
the work on vernacular architecture and sustain-
ability that has been done so far, reflecting (rather 
negatively, I admit) on the shortcomings that it 
reveals. In line with what has become a common 
tendency in writings on vernacular architecture 
and sustainability, I will then (in a more positive 
vein) suggest two or three lessons that we can 
learn; not only from vernacular architecture itself, 
but also from the way in which we study and repre-
sent it. I will end the chapter by calling for a more 
holistic, integrated and, above all, critical approach 
to the study of  vernacular sustainability that com-
plements the study of  materials, technologies and 
environmental performance with an examination 
of  social, political and economic aspects.

2 VERNACULAR ARCHITECTURE 
AND SUSTAINABILITY

A specific interest in the sustainability of vernacu-
lar architecture first emerged in the early 1980s, 
when a small number of  studies that looked at the 
environmental performance of  vernacular archi-
tecture were presented at the first PLEA (Passive 
and Low Energy Architecture) conference in Ber-
muda in 1982 (these included Fry and Drew 1982 
and Kimura and Yamazaki 1982). These were fol-
lowed, very soon after, by Hassan Fathy’s Natural 
Energy and Vernacular Architecture (1986), which 
investigated the principles of vernacular climatic 
design in hot and arid countries. Still, despite this 

1 INTRODUCTION

The perceived sustainability of vernacular archi-
tecture has become a major area of  interest in 
recent decades. Over the last fifteen years or so, a 
large number of publications have appeared that 
investigate the extent to which specific forms of 
vernacular architecture may be said to be sustain-
able and that aim to identify lessons to be learned 
from them for contemporary architectural design. 
This growing body of work has made an important 
contribution to our understanding of the sustain-
ability of vernacular architecture. It has also been 
of  importance in drawing attention to the exist-
ence of alternative ways of design and building 
than those commonly favored in discussions about 
architectural sustainability.

However, it may be argued that this growing dis-
course on sustainability and vernacular architecture 
is built on a number of  shortcomings that make 
our current understanding of  the sustainability of 
vernacular traditions only a partial and distorted 
one. One of those shortcomings is the continued 
emphasis on environmental sustainability, which 
has led to a general pre-occupation with themes 
such as materials, technologies and energy perform-
ance, at the expense of key sustainability issues like 
cultural norms and values, social behavior and the 
role of human practice. Another shortcoming is 
the persistent essentialist and romanticized nature 
of much of the discourse, which re-places the com-
plexity, plurality and dynamics of both vernacular 
architecture and the concept of sustainability with 
reductionist representations that do not do justice to 
reality and run the risk of being counterproductive 
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early start, the scholarly interest in the sustain-
ability of  vernacular architecture remained rather 
marginal until the late 1990s, when sustainability in 
general emerged as a theme of political, academic 
and popular interest. Up till then, most work 
focused on the relationship between vernacular 
architecture and the natural environment in rather 
general terms. This is shown, for example, in Paul 
Oliver’s Encyclopedia of Vernacular Architecture of 
the World (EVAW)(1997), which has a section on 
the environment that shows how it sets the con-
text for the vernacular, but which does not contain 
any entries related to the concept of sustainability. 
Nonetheless, this situation changed significantly 
soon after the publication of EVAW. From the 
early 2000s onwards, a significant growth in the 
interest in the sustainability of vernacular archi-
tecture is apparent, resulting in the publication 
of  an ever-growing number of conference papers, 
journal articles and books (e.g. Rasulo 2003; Eyüce 
2007; Frey 2010; Weber and Yannas 2013; Correia, 
Carlos and Rocha 2014; for a more comprehensive 
list of references see Vellinga 2013).

The aim of much of  this recent work is to assess 
the extent to which specific vernacular traditions 
are environmentally sustainable. Going beyond the 
mere documentation of  vernacular forms, materi-
als and functions that characterized much earlier 
work on vernacular architecture, most of  these 
new studies set out to actively evaluate the ther-
mal properties of  a particular building type or to 
investigate the ways in which its layout, form and 
materials relate to local climatic and geographic 
conditions. Often this involves the detailed moni-
toring and measurement of the environmental 
qualities and performance of buildings, which 
may be subjected to a range of  in-situ monitoring 
techniques that measure, for example, the temper-
ature, wind velocity or direction, humidity, solar 
radiation, or illumination. In many cases this data 
will be complemented with information collected 
through observations, detailed measurements, 
mapping and, in some cases, interviews; and be 
communicated through maps, plans, photographs, 
drawings and, in particular, detailed descriptions 
of  building materials, construction technologies, 
spatial layouts, formal arrangements and orienta-
tions. Most studies focus on individual traditions, 
although more comparative studies that look at 
vernacular architecture in larger regions, countries 
or even specific parts of the world (such as the 
Mediterranean) exists as well.

In addition to assessing the sustainability of 
specific vernacular traditions, many of these 
recent studies attempt to establish what may be 
learned from their environmental performance so 
as to inform contemporary architectural design in 
the place, region or country concerned. ‘Learning 

from the vernacular’ and ‘lessons from vernacular 
architecture’ are frequently encountered expres-
sions that capture the aim of most studies to iden-
tify specific traditional practices or technologies 
that may be of  use to those involved in the design 
of  contemporary architecture. Even though many 
of  the studies that make up the discourse on the 
sustainability and vernacular architecture are 
quite distinct from other work produced in the 
field of vernacular architecture studies in terms of 
argument, methodology and underlying assump-
tions about the nature of vernacular architecture 
(mainly because they tend to be done by architects 
and engineers rather than anthropologists, histori-
ans and geographers, who tend to dominate other 
writings on vernacular architecture), in terms of 
their intention at least, many of them are thus very 
similar, using vernacular ways of  doing things as a 
means to critique and, if at all possible, influence 
contemporary architectural design.

Of  course, this interest in the lessons that ver-
nacular architecture may teach to contemporary 
design does not stand on its own. The interest in 
‘indigenous’ forms of knowledge has been a field 
of  interest for several decades, and lots of work 
has been published over the years that looks at the 
lessons that may be learned from indigenous socie-
ties in terms of, say, agriculture, land management, 
healthcare and education (e.g. Ellen, Parkes and 
Bicker 2000; Diamond 2013). In comparison to 
most of  this work, in fact, the architectural interest 
in such ‘non-modern’ forms of knowledge comes 
very late. As in the case of  most research into 
indigenous knowledge, many of  the recent writ-
ings on vernacular architecture’s potential lessons 
are an attempt to ‘salvage’ knowledge that may 
well disappear due to the influences of moderniza-
tion and globalization. The fact that the underly-
ing (and rather naïve, as I will argue below) belief 
in the sustainability of vernacular societies offers 
hope for a more sustainability future may well play 
a part in this interest.

3 SOME SHORTCOMINGS

The recent writings on vernacular architecture and 
sustainability constitute a vibrant and growing 
discourse that makes an important contribution 
to the field of  vernacular architecture studies. Pro-
viding detailed investigations of  the actual envi-
ronmental qualities and performance of specific 
traditions, they have added a depth of  knowledge 
that was absent in many of the earlier writings on 
vernacular architecture, which tended to study the 
relationship between vernacular traditions and the 
environment in more formal and functional terms. 
At the same time, like any study of vernacular 
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architecture, they draw attention to architectural 
forms that commonly continue to be ignored in 
main architectural discourse, and as such they 
make an important contribution to the writings on 
architectural sustainability more generally, by indi-
cating alternative ways of  doing things.

Nonetheless, as a whole, the body of work 
does suffer from some fundamental shortcomings 
that limit the usefulness and reliability of  much 
of  the research and that consequently hinder the 
acceptance of vernacular knowledge as a potential 
contribution to contemporary design. These short-
comings need to be addressed and discussed if  we 
want to arrive at a more holistic understanding of 
the sustainability of vernacular architecture.

3.1 An environmental focus

The first shortcoming concerns the persistent ten-
dency of the vast majority of studies to focus on 
issues of environmental sustainability only. Because 
of the immense importance of  environmental issues 
in a time of rapid climate change, global warming, 
environmental pollution and the depletion of natu-
ral resources, this focus is of  course understandable. 
Nonetheless, in order to be able to truly understand 
the relationship between vernacular architecture 
and sustainability, other aspects of sustainabil-
ity (i.e. the social, economic, political and cultural 
ones) will need to be looked at as well. Vernacular 
architecture is intricately related to its environmen-
tal context and thus influenced by any changes that 
take place in or as a result of  it. Changing weather 
patterns, the depletion of natural resources, chang-
ing energy demands et cetera will have clear impacts 
on the sustainability of  vernacular traditions. Simi-
larly, as the many studies that have appeared have 
shown, vernacular ways of doing things may well 
teach us lessons in terms of how to relate better to 
our natural environment and respond to those envi-
ronmental changes. But there are many other chal-
lenges that deserve our attention also, much more 
so than they have done until now.

All around the world vernacular architecture 
is subjected to the impacts of social, cultural and 
economic changes, caused by processes of  popula-
tion growth, urbanization, conflict, migration, glo-
balization, unemployment, and rapid technological 
change. Often intricately related to environmental 
issues, these processes may have as big an impact 
on the sustainability of vernacular architecture as 
environmental pressures, while the lessons that ver-
nacular traditions may provide in such cases may 
be a lot more difficult to identify, or even to imag-
ine (see AlSayyad and Arboleda 2011 for some 
good case studies).

Restricting our focus to environmental issues 
only means we end up with a very partial picture 

of  the challenges faced by vernacular architecture, 
and equally partial understandings of the lessons 
that vernacular architecture can teach.

3.2 A technological bias

The interest in environmental sustainability tends 
to go hand in hand with an interest in the mate-
rial, technological and performance aspects of ver-
nacular architecture. The vast majority of studies 
focus on topics such as the choice, use and recycla-
bility of  specific building materials (earth, say, or 
stone and bamboo), the intricacies and perform-
ance of technologies (passive cooling technologies 
like the courtyard and wind catchers in Iran are 
particularly popular in this respect), or the formal 
and spatial arrangements of  building types and the 
ways in which they interrelate to differences in tem-
perature, humidity levels, wind velocity and direc-
tion, et cetera. On the whole, the conclusions of  
those studies tend to be positive. Most authors note 
that the vernacular buildings that they monitored 
or analyzed performed well and provided environ-
mental conditions that allowed the inhabitants to 
live in them in a comfortable and sustainable way. 
However, in focusing only on material, technologi-
cal and performance aspects, these conclusions are 
also very partial and distorted. To paraphrase (out 
of  context, I admit) Paul Oliver, ‘the lessons to be 
found are not that easily learned’ (Oliver, Davis 
and Bentley 1981:204). Indeed, bamboo and earth 
may be recycled, wind catchers can reduce indoor 
temperatures, and caves may have good thermal 
properties; but the sustainability of bamboo and 
earthen architecture, wind catchers and caves is not 
determined by those technological aspects only, 
but to a large extent also depends on other, social, 
cultural and economic factors. Indeed, these fac-
tors may be much more crucial. The cost of  labor, 
the availability of resources, the social needs and 
aspirations of the owners, the cultural values asso-
ciated with materials and technologies, the com-
position of  households and families, the everyday 
behavior of  the inhabitants; all those aspects play 
an equally important role in determining whether 
a form of architecture is sustainable or not. Simi-
larly, they provide a crucial understanding of why 
forms of vernacular architecture perform well, or 
why they do not. In order to truly understand why 
ostensibly sustainable forms of architecture like, for 
example, Iranian courtyard houses are nonetheless 
abandoned and therefore clearly not socially, cul-
turally and economically sustainable, their cultural 
embodiment needs be taken into account as well 
as their technological and environmental perform-
ance (Foruzanmehr and Vellinga 2011). We need 
to know the why, as well as the how, of vernacular 
sustainability.
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3.3 A romanticized approach

A third shortcoming of the current discourse on 
vernacular architecture and sustainability is that it 
shows a tendency to represent vernacular architec-
ture in a romanticized manner.

Many of the recent publications emphasize the 
supposedly ‘organic’ and ‘harmonious’ ways in 
which vernacular traditions relate to their envi-
ronmental contexts. Indeed, many go so far as to 
claim the ‘inherent’ and ‘superior’ sustainability 
of  vernacular architecture in comparison to their 
supposed opposite numbers (the contemporary 
‘formal’ or ‘modern’ forms of architecture pro-
duced by professionals). This belief  in vernacular 
architecture’s superior sustainability is reflected in 
the language that is used in the writings, many of 
which include phrases like ‘the essence of sustain-
ability’, refer to ‘inherent’ or ‘intrinsic’ sustain-
ability, or comment on the ‘natural integration’ 
or ‘happy marriage’ between the vernacular and 
its environment (see Vellinga 2013 for examples). 
It is also reflected in the narrative structure of the 
publications, many of  which are framed within the 
context of what has been called cultural despond-
ency theory (Sahlins 1999). Within this context, so 
common in representations of the effect of mod-
ernization and globalization on contemporary 
cultural diversity, vernacular architecture is con-
sidered a culturally distinctive and environmentally 
sustainable form of building that will inevitable be 
altered and replaced by the unsustainable building 
practices associated with the modern world. The 
narrative that underlies most of  the recent stud-
ies reflects a naïve yet widely shared belief  that 
the way in which humanity relates to its natural 
environment was somehow more simple, sensitive 
and appropriate in the past. Although the appeal 
of  such visions of a pre-modern, vernacular world 
that was somehow more in touch with nature is 
understandable (after all, they do at least offer 
the hope that a state of  environmental harmony 
is achievable), it does (as in the case of the bias 
towards technology) reveal a tendency to draw 
conclusions based on partial and limited evidence. 
After all, if  life was really that good in the past, 
why do people so often want to leave it behind?.

3.4 Essentialist representations

A final shortcoming, closely related to the third, 
is a tendency in many of the writings to generalize 
conclusions about the sustainability of  a specific 
vernacular tradition so that they become appli-
cable to vernacular architecture as a category, 
embracing all forms of vernacular architecture. 
Many are the examples where, say, the study of 
the thermal performance of  Greek houses or the 

investigation of the use of natural building mate-
rials in a specific part of  India is translated into 
generic statements about the sustainability of ver-
nacular architecture in general. The assumption 
that vernacular architecture, as an undifferentiated 
collective, is innately sustainable and superior to 
other forms of architecture and that the environ-
mental sustainability of one building tradition, or 
a specific element of it, implies the general sustain-
ability of all vernacular architecture, as a distinct 
category, when and wherever it is found is explic-
itly stated in many of  the writings (see Vellinga 
2013 for examples). But it is, of course, a highly 
problematic assumption; one that underestimates 
the contextual, plural and dynamic nature of  both 
vernacular architecture traditions and the concept 
of  sustainability and that reduces the diversity, 
plurality and dynamism of  both to essentialist and 
reductionist representations. Not only is this poor 
academic practice; as noted, it may also discour-
age rather than encourage the integration of the 
valuable lessons from vernacular architecture that 
some studies do provide by raising the expecta-
tions about its qualities and performance to a level 
that is difficult, if  not impossible, to reach, for any 
forms of architecture.

4 TWO OR THREE LESSONS

Reflecting on the contributions and shortcomings 
of  the current discourse on vernacular architecture 
and sustainability, there are two or three lessons 
that I believe can be learned. These are to do with 
the way in which we recognise the nature of the 
sustainability of vernacular architecture, as well as 
with the way in which we study and represent it. 
Of  course, there may well be more lessons to be 
learned.

First of  all, the scope of  investigation needs 
to be broadened, to include social, economic and 
cultural aspects of  sustainability, as well as envi-
ronmental ones. Ever since the second half  of the 
twentieth century, the importance of the historic 
and cultural context to our understanding of ver-
nacular architecture has been commonly accepted. 
Vernacular architecture is an integral part of the 
societies and cultures that produced them. Eco-
nomic patterns, cultural values, political relation-
ships, religious beliefs, social structures; they all 
have an intricate relationship to architecture, deter-
mining what materials are used, which forms are 
chosen, how space is used, and result in the huge 
diversity of ways of  building that characterise the 
vernacular architecture of the world. By limiting 
attention to the technological and environmental 
performance of buildings, the importance of the 
cultural embodiment of vernacular architecture is 
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neglected, making our understanding of  the ways 
in which it relates to its environment partial and 
distorted. A holistic and integrated perspective that 
looks at all aspects of a building tradition (social, 
economic, political and environmental) and the 
way they interrelate is essential. Only then will it be 
possible to understand, for example, why traditions 
that appear sustainable from an environmental 
perspective may often be abandoned, while those 
that are economically unviable may sometimes be 
maintained. Encouragingly, the recent publication 
to come out of the VERSUS project (ENSAG-
CRAterre 2014) provides an example of a project 
that takes such a more holistic approach by investi-
gating socio-economic, socio-cultural and environ-
mental aspects of vernacular architecture.

A second lesson regards the tendency of  much 
recent work to represent the sustainability of ver-
nacular architecture in positive terms, to focus on 
traditions and architectural elements that perform 
well and to leave untouched (consciously or not) 
those cases where the sustainability of the vernacu-
lar is less easy to imagine or argue. For every ver-
nacular building that uses recyclable materials or 
has good thermal performance, it is probably pos-
sible to find one that is poorly insulated, suscepti-
ble to natural disasters, or conducive to respiratory 
disease; let alone to find buildings that no longer 
meet the social and cultural needs and aspirations 
of  the communities that built and inhabited them, 
that are too small, fail to provide privacy or that 
are simply too expensive to be built, maintained 
or renovated. If our analysis of the sustainability 
of  vernacular architecture is to be holistic and 
fair, such examples, which may lead to more criti-
cal accounts, should be part of our sample as well. 
Thus, we should not only investigate vernacular 
architecture in the Greek islands, Denmark or 
Cyprus, but should also look at traditions that are 
under various forms of pressure, say from conflict 
in Palestine, from urbanisation in Nigeria, or from 
displacement in Iraq. Although no doubt more dif-
ficult to conduct, such studies will provide critical 
and ultimately deeper understandings of  the sus-
tainability of vernacular architecture.

Ultimately I believe that the main lesson that 
vernacular architecture can teach is to do with the 
value and importance of cultural diversity. Vernacu-
lar architecture is of importance because it shows 
us the various, distinctive and often beautiful and 
ingenious ways in which people, throughout the 
world and over time, have imagined, designed, used 
and maintained their built environments. Its study 
can remind us that there are alternatives to our con-
temporary ways of  designing, building and inhabi-
tation, and may help us, to quote Wade Davis (2013: 
no page number), ‘to draw inspiration and comfort 
from the fact that the path we have taken is not the 

only one available, that our destiny therefore is not 
indelibly written in a set of choices that demonstra-
bly and scientifically have been proven not to be 
wise’ (see Milton 1996 for a more elaborated ver-
sion of this argument). But to really understand 
the alternative vernacular forms of architecture and 
draw inspiration from them, we need more holistic, 
integrated and, above all, critical approaches. Such 
approaches require the inter-disciplinary collabora-
tion of academics working in the natural sciences, 
arts and humanities and social sciences. Above all, 
they require a mind-set where vernacular architec-
ture is no longer seen as a form of architecture that 
is inherently more sustainable than its contemporary 
counterparts; where change is accepted and guided 
rather than lamented and rejected; and where it is 
recognised that the lessons to be learned from the 
vernacular may be as much about the mistakes that 
vernacular builders made, as they may be about what 
they did well. After all, as convenient as it would be, 
there can be no vernacular ‘fixes’ to our contempo-
rary problems; we will have to embrace and engage 
the present and future rather than romanticise and 
get stuck in the past.
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ABSTRACT: Today’s constantly changing world give the possibility or need to rise a new model of 
society in which cultural heritage, both material and immaterial, would seem to be one of  the main values. 
International Conventions and Treaties recently pointed out new categories of cultural heritage like ver-
nacular heritage. Curiously, an involution in practices relating to heritage began precisely in 1990s, with 
the real-estate boom, resulting with historic centres and their peri-urban landscapes as its first victims. In 
contrast, the interest in new categories of  heritage is increasing: rural, vernacular or industrial as indicated 
by recent winners of European Heritage Awards or trans-national European programmes. This tendency 
is the key to a sustainable rural development. For example the Heritage and Territory Programme car-
ried out in the Valley of  the River Nansa and Peñarrubia by Fundación Botín advocate for a sustain-
able development, understanding the territory and promoting the dynamic exploitation of  its exceptional 
landscape, cultural and natural resources.

material and immaterial, would seem to be one of 
the components, together with the values we con-
sider immutable: the Rule of Law, parliamentary 
democracy, the universality and indivisibility of 
human rights (2). A model of  society, definitively, 
that beyond ideas of consensus, compromises 
or arrangements between parties, ideologies or 
entrenched institutions, proves capable of placing 
men and women at the very centre of its concept: a 
truly humanistic society.

2 VERNACULAR HERITAGE AMONG 
CULTURAL HERITAGE

The nineteen seventies and eighties were particu-
larly fruitful years in Europe and in the wider world, 
with regard to the evolution of the very concept of 
cultural heritage. Both UNESCO and the Council 
of Europe established Conventions or International 
Treaties (3) that established new categories of cul-
tural heritage, and amongst these new categories is 
one with its own personality known as the vernacu-
lar heritage. This concept has been strengthened by 
the Convention of Florence or European Land-
scape Convention (4), the first International Treaty 
devoted to the management of the landscape, with 
which the vernacular heritage is so intensely and 
profoundly linked, in that overall unity that cultural 
features nowadays possess.

In parallel to this conceptual and doctrinal evo-
lution, there has been a similar evolution in policies 
and practices affecting the cultural heritage, both 
by the Public Administrations and by academics 

1 INTRODUCTION

We are living a process of profound social mutation 
characterised by the globalization of economic rela-
tions, the permanent evolution of information tech-
nologies, with all the advantages and risks that this 
implies, and the creation of new cultural, economic 
and social spaces, where frontiers are of ever more 
limited importance in the birth of a society that is 
multiethnic, multi-religious and multicultural. The 
reactions to this situation, which were expressed in 
a clear manner by the results of the recent European 
elections, and the social fracture produced, precisely 
in this context, by the economic crisis we are suffer-
ing, show that in our time contradictions succeed 
each other and it is ever more difficult, and more 
necessary, for all citizens to confirm their certainties.

We are living changes in the model of society, 
changes in many of the values that have consti-
tuted and confirmed our identity. Political changes 
that would take us from a conventional policy of 
consensus to a policy of dissensus (1), by which I 
mean opening up new forms of  democratic belong-
ing and the possibility of  questioning ways of 
sharing, of deciding, of allocating resources and 
of  relationships within the common framework. 
It is the primacy of this common framework that 
has been the paradigm sought, though not always 
achieved, by the social model now in crisis.

In situations like those we are now experiencing, 
it is important to be able to manage these contra-
dictions in such a way that they give rise to a new 
model of society to which we can aspire. A model 
of  society in which the cultural heritage, both 
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and professional experts, which requires us to go 
more deeply into the concept, its intelligibility, and 
the methods and techniques that would guarantee 
its conservation.

2.1 Involution and new concepts of cultural 
heritage

Curiously enough, it was precisely in the nineteen 
nineties and the early years of the present century, 
when the real-estate boom was at its height, that the 
situation started to change. The construction indus-
try, converted into the driving force of the econo-
mies, changed the rules of play patiently elaborated 
during the seventies and eighties. Historic urban 
centres and their peri-urban landscapes proved to 
be the first victims of this phenomenon: as the doc-
trinal evolution of the policies progressed, an invo-
lution could be observed in practices relating to the 
cultural heritage (5), to the extent of taking us back 
to the starting point of the evolution to which we 
are referring. This is another of the contradictions 
to be added to those arising in the period of social 
mutation we are now experiencing. At this point a 
new argument is introduced to justify this involu-
tion, namely, the dichotomy between major and 
minor heritage, which we are now observing. On the 
one hand, we have the great religious, military and 
civil monuments which until the nineteen seventies 
constituted the notion of cultural heritage. On the 
other hand, the new concepts—monuments, monu-
mental ensembles and sites—consecrated by the 
above-mentioned Cultural Heritage Conventions 
that find their logical prolongation in the European 
Landscape Convention, are themes of increas-
ing interest by academics and professional experts 
but are increasingly absent from town and territo-
rial planning, which appears to have a vocation to 
invade all these spaces. Together with these concepts 
are the new categories integrated into the notion of 
heritage: the rural heritage, the vernacular heritage, 
the industrial heritage, the heritage of public works, 
the architecture of the 20th century.

2.2 The case of Cabañal, Valencia

A paradigmatic case, for example, of ignorance of 
the individual and collective values of the vernacu-
lar heritage, of underestimating its importance and 
its inherent cultural singularity, is the sad episode 
of  the district known as El Cabañal, in the maritime 
area of this city of  Valencia, Spain, part of which, 
precisely the part under threat of programmed 
destruction, enjoys the protection provided by 
its declaration as a Feature of  Cultural Interest, 
and this without counting its value as urban and 
peri-urban landscape, in the terms of the Florence 
Convention currently in force. This is a case, like 

that of the Marolles district in Brussels, which also 
embodies a valuable example of citizen participa-
tion and militancy by the inhabitants, who have 
situated themselves on the side of  legality.

In Valencia the problem is the desire of the 
Municipality to suppress Cabañal district along 
with its value as an ensemble and the singular value 
of each one of its buildings without the slightest 
consideration for the social cohesion generated by 
its historical evolution as historically it has been 
the point where the city of Valencia encounters 
the sea, both in material and immaterial terms (the 
artistic and literary context of its culture is usually 
also overlooked). The destruction would be done 
in order that an avenue, already partly constructed, 
could pass over the remains of  the neighbourhood 
and reach the sea, so as to achieve what is already 
a historical reality: “the encounter of Valencia with 
the sea”. A fictitious encounter which, if  consum-
mated, and quite apart from the questions it raises 
regarding respect for the Rule of Law, would pass 
into history as one of the most flagrant attacks on a 
singular ensemble of vernacular architecture.

2.3 Study and restoration of “minor heritage”

The public administrations, at their different levels, 
try to fulfil their heritage “duties” towards society, 
concentrating their action, with the natural and 
honourable exceptions, on the afore-mentioned 
great monuments that are still subject to large-scale 
interventions with the always facile justification of 
tourism. For their part, professional experts exam-
ine in depth what some consider minor heritage, 
as though this distinction were possible within the 
unitary concept of cultural heritage. Increasingly 
detailed studies are made of its characteristics, 
typologies, building techniques, materials and res-
toration methods. Action is also taken to recover 
the moveable items that give meaning and make 
visible its function and nature. And memory of 
its historical evolution is recovered, which is the 
history of  the people who lived, learned, worked, 
prayed or suffered there. These are features that 
reinstate the history of many everyday lives, giving 
us the keys to a territorial evolution that allows us 
to set landscape policies. This refers not only to the 
built heritage, but also to what professional experts 
such as Eduardo de la Riva, Eduardo Cabanas and 
Pedro Fernández Lastra have systematised as “the 
territory of the village” (6), which configures land-
scape and territory from small rural settlements, 
until merging into landscape units.

For example, if  we analyse the recent winners 
of  the Cultural Heritage Awards of  the European 
Union, Europa Nostra Awards, we see that increas-
ing recognition is being given to interventions on 
highly varied aspects and interventions on the 
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 vernacular heritage in different European countries 
(7). And not only for the nature of the items sub-
ject to the intervention, but also for the way they 
have been interpreted, the study of their building 
techniques and typologies, and for the significance 
they have had in the territory. One of the good 
examples of this trend is the fine prize obtained in 
this competition by architects Fernando Vegas and 
Camila Mileto, for their intervention on the pre-
industrial buildings of Rincón de Ademuz, in the 
Valencia Region (8). This same interest is displayed 
in new trans-national European programmes, such 
as the ENtopia Programme that integrates various 
projects with a predominance of the vernacular 
heritage of different countries. However, they can-
not remain as static features. If the real heritage is 
the territory, they must equally form part of a logic 
of  sustainable development.

3 SUSTAINABLE RURAL DEVELOPMENT 
BY FUNDACIÓN BOTÍN

Private foundations have also shown an interest in 
this class of  heritage, not only from the academic, 
professional and technical viewpoint, but also as a 
key to sustainable rural development in a specific 
territory. This is the case of  Fundación Botín, 
through its Heritage and Territory Programme (9), 
in which I am involved. The Programme is carried 
out in the Valley of  the River Nansa and Peñarru-
bia, in the western part of  Cantabria. A mid and 
high mountain territory hardly 500 km2 in extent 
and with fewer than three thousand inhabitants, 
groups together its settlements (mostly originat-
ing in the 12th century) in six Municipalities (10). 
The idea is to generate sustainable development, 
on the basis of  an understanding of the terri-
tory and the dynamic exploitation of  its excep-
tional landscape, cultural and natural resources. 
Amongst these is a highly singular vernacular 
architecture, both in the villages making up its 
municipalities and in the invernales, stables to 
protect the cattle when it goes up to the higher 
pastures in spring and summer (11).

For this purpose, an exhaustive analysis was 
made of the territory (12), paying particular atten-
tion to the study and conjunction of the territorial 
units with the landscape units as a basis for future 
planning. A diagnosis was made and an action 
plan drawn up based on the transversality of  the 
actions to be taken, falling within the responsibility 
of  the regional or local public authorities, and with 
the Foundation putting them into practice.

Basic phases of this Programme were the adop-
tion of the Action Plan by the Government of 
Cantabria and the creation of a coordinating body 
known as Comisión de Seguimiento (Follow-up 

Commission) (13), which holds regular meetings 
between the regional Government and the Foun-
dation to check progress and ensure the above-
mentioned transversality and coordination of the 
actions taken. The Foundation assumed the task 
along three basic lines: action on the territory and 
on the cultural heritage, economic development 
and socio-cultural stimulation.

3.1 Territorial action

Territorial action was focussed on drawing up a Spe-
cial Plan for the Protection and Conservation of the 
Valley of the Nansa and Peñarrubia, on the restora-
tion of the Churches of San Mamés and of Celis, on 
the rehabilitation of the village of Lafuente, on the 
establishment of a plan to rehabilitate the historic 
tracks and the study of their historic evolution. A 
systemic study was made of the hydrographic and 
industrial heritage of the River Nansa, the current 
of which supplies the power necessary to produce 
electricity at Saltos del Nansa. This is achieved by 
means of a hydraulic system channelling water to 
four waterfalls, each of which has its hydro-electric 
power station. The creation of a Committee to revi-
talise this River Basin (14) has led to agreements 
making it possible to regulate the flow of the cur-
rent and the creation of a riverside path by which 
it is possible to walk along the entire course of the 
river from its source to its mouth.

3.2 Economic development

The line of  economic development is sub-divided 
into three projects. The first is a plan to train rural 
entrepreneurs, by means of annual courses with 
one hundred hours of class, which has permitted 
the training of one hundred and fifty local entre-
preneurs, of whom a score have already set up their 
own companies. The sole requirement to enter the 
training course, which is financed by the Founda-
tion, is to put forward an idea for a business adapted 
to the rural environment, and a business plan that 
will be developed further during the course itself. 
At the end, the three best business plans receive 
economic assistance to help in their establishment. 
The second part of this line includes a livestock 
development project in which fifty people take part, 
promoting the production of meat in Cantabria in 
a system of extensive grazing, with the double pur-
pose of attaining a more profitable activity (up to 
the present moment, the livestock farmers taking 
part have seen a 50% increase in the value of every 
animal slaughtered), and of promoting the care of 
the pastureland that constitutes a fundamental fea-
ture of the landscape of this territory. The third part 
consists of a web-site and an App to promote tour-
ism, with points of entry based on areas of action 
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of the Foundation: landscape, rural settlements, his-
toric tracks, and the river and industrial heritage.

3.3 Socio-cultural action

Finally, the line of socio-cultural action under-
taken by organisers under contract to the Founda-
tion, concentrates on two basic aspects: proximity 
work with the local population, by means of cul-
tural and sporting activities with young people, 
craft workshops for other segments of  the adult 
population, and the integration of  the School of 
Puentenansa in the Foundation’s network of emo-
tional and responsible education. In this school, 
furthermore, and outside normal class hours, the 
Foundation finances classes of teaching support, 
in new technologies and in English, in which 90% 
of  the schoolchildren took part.

3.4 Rehabilitation of the village of Lafuente

However, perhaps the most striking aspect from the 
viewpoint of the subjects under discussion at the 
present congress, is the rehabilitation of the village 
of Lafuente. Situated on the floor of a small valley 
at the foot of the impressive rock mass of Arria, it 
is a model rural settlement of the linear type, lying 
along the historic route to Liébana. It is made up 
of different hamlets or groupings of four to five 
houses, with orchards enclosed by stone walls that 
“tie together” these hamlets, and which possesses 
four basic elements. The first is a source or spring 
of water in the rock wall, which falls to the valley 
in a cascade that is practically forgotten nowadays 
and gives its name to the settlement. The waterfall 
provided energy for the flour mills (the catalogue of 
the Marqués de la Ensenada listed up to thirteen, of 
which eight are still preserved). In second place, the 
only Romanesque church in the Valley, declared of 
Cultural Interest and preserved in all its purity. An 
ensemble below it consisting of a mediaeval bridge, 
the communal wash-house, the most important his-
toric Mansion of the settlement and, lastly, the so-
called Plaza del Horreu, a small urban space around 
which stand several Gothic houses.

4 FINAL REMARKS

Despite all these features, it is the overall ensemble 
that counts. The quality of its vernacular archi-
tecture, its orchards still being cultivated despite 
the small number of inhabitants (hardly a dozen), 
its configuration and perfect integration into an 
impressive landscape where, beyond the spectacular 
waterfall and the mills that have survived the passing 
of time, make it possible to “read”, in the deepest 
sense of that word, what constitutes the its specific 

territory and its most immediate landscape: with its 
cornfields, its pastures and its dehesas (native trees 
scattered amongst pasture land), all neatly walled. 
With its specific toponymy, of which perfect exam-
ples are provided by the dehesas known as agostiza 
and martiniega, where the cattle grazed when, at the 
arrival of autumn, they came back down to the vil-
lage. This is the very expression of the value of the 
vernacular heritage and the best proof that, far from 
the existence of a major and a minor heritage, what 
really exists is a unitary heritage concept, which it 
is necessary to know, preserve and revitalise, as an 
important element for the model of the new soci-
ety that is approaching, where rural development is 
once again set to play a major role.

Figure 1. Aerial view of Lafuente (Paisajes Españoles).

Figure 2. Aerial view of  Tudanca (Fundación Botín).
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Conservation of  morphological characters as an approach 
to thermal comfort

A.R. Abd Elrady & M.H. Hassan
Faculty of Engineering, Aswan University, Aswan, Egypt

ABSTRACT: Many Egyptian towns are characterized by vernacular buildings, which considered a great 
value in urban heritage, and characterized by its significant compatibility with the climate and social envi-
ronment, therefore, it is important to study this heritage and to benefit from its buildings. Recently, new 
architectural styles appeared, these styles lead to slight reduction of thermal comfort in indoor spaces. 
This paper aims to achieve thermal comfort in the indoor spaces using the vernacular elements to reduce 
the energy consumption and to contribute in sustainable process. The paper depends on the analytical 
method in the analysis of  the vernacular architectural model and the latest changed model to compare 
between the two different models and extracting the results that support the importance of vernacu-
lar architecture. Autodesk simulation CFD 2013 was used; the results indicate that there are important 
parameters which affect the thermal performance of the vernacular architecture building model.

1 CONCEPT OF VERNACULAR 
ARCHITECTURE

Vernacular architecture is the term reflects the link 
between design, construction and the culture of  the 
communities as an urban collective activity which 
practiced and learned to the new generations with 
some help from craftsmen. In addition, it is the 
term given to architecture which describes the real-
ity of  space and time, and which is characterized 
by a lot of features and distinctive features using 
the vocabulary of simple environmental heritage 
during the period of  time in certain specific geo-
graphic region. This style of  architecture focused 
on the emotion “reaction” spontaneous auto-free 
interventions with the presence of different cul-
tural and continuous developments according to 
the needs of users.

2 CONCEPT OF THERMAL COMFORT 
AND ITS LIMITS

Thermal comfort is defined as that condition of 
mind which expresses satisfaction with the thermal 
environment. A lot of  empirical data have been col-
lected on how these parameters are defined. This 
Application note gives a short introduction on 
thermal comfort, especially in respect of  humidity 
and temperature. The factors that have a relevant 
influence on the thermal comfort of  the occupant 
spaces can be divided into environmental and per-
sonal factors.

Environmental factors include:

− Temperature
− Thermal radiation
− Humidity
− Air speed
− Personal factors entail:
− Personal activity and condition
− Clothing

Considering these climate factors can make 
more apt to the needs of users, in addition to more 
efficient.

Figure 1 illustrates a comfort zone on a bio-
climatic chart, a simple tool for analyzing the cli-
mate of  a particular place. It indicates the zones 
of  human comfort based on ambient temperature 
and relative humidity, mean radiant temperature, 
wind speed, solar radiation and evaporative cool-
ing. In the chart, dry bulb temperature is used as 
the ordinate, and relative humidity as the abscissa. 
Based on the dry bulb temperature and humidity 
of  a place, one can locate a point on the chart. If 
it lies within the comfort zone, then the conditions 
are comfortable. In case it is above the zone, cool-
ing is required; if  it is below the zone, heating is 
needed. If the point is higher than the upper perim-
eter of the comfort zone, air movement needs to be 
increased. For conditions when the temperature is 
high and relative humidity is low, air movement will 
not help. On the other hand, evaporative cooling is 
desirable. If  the point lies below the lower perimeter 
of  the comfort zone, heating is necessary to coun-
teract low dry-bulb temperature. If the point lies to 
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the left of the comfort zone, either radiant heating 
or cooling is necessary. Thus, a bio-climatic chart 
can give ready information about the requirements 
of  comfort at a particular time.

3 CLIMATIC CHARACTERISTICS OF 
ASWAN CITY

Aswan city characterizes with arid climate. The 
average daily temperature in August (the hottest 
month over the year) is 33.8°C, and it is around 
15.8°C in January (the coldest month over the 
year).

In summer, the temperature can be more than 
40°C. The purity of the air as well as the regular-
ity of the brightness of the sun plays a role in the 
intensification of heat, especially in the afternoon 
when the sun is perpendicular to the sub-region.

On the other side, the winter in Aswan city is 
very cold. However, the regularity of  the bright-
ness of the sun works to give them a kind of tem-
porary warmth during the day with an average 
maximum temperature of  23.8°C in the month 
of  January, while the average minimum tempera-
ture is 8°C in the month of  January; the average 
temperature ranges between day and night around 
15.8°C. The average of the precipitation in Aswan 
over the year is 1 mm.

4 THE ROLE OF MORPHOLOGICAL 
CHARACTER COMPONENTS IN 
ACHIEVING THERMAL COMFORT

There are many features which reflect the morpho-
logical character of  vernacular architecture as well 
as it plays a vital role in achieving thermal comfort 
such as courtyard, roofs, and facades.

4.1 Courtyard

The courtyard is considered one of  the most impor-
tant features in vernacular architecture in Aswan; 
many studies proved that courtyards enhance the 
interior environment of the rooms which opened 
on it. Also courtyards are the suitable solution 
for the building in the hot areas as Aswan city. 
The courtyard considered as a thermal regulation 
because it works to reduce the air temperature at 
night and save the cool air in the early hours of 
the day as a result of replacement of hot air (less 
dense) by cool air (heavier dense). After sun shine, 
the air becomes cool air in the courtyard because 
of  water and green elements also because of  cover-
ing of large parts of  this courtyard.

Figure 1. The limit of  the thermal comfort zone 
(A.R. Abd elrady & M.H. Hassan).

Table 1. Temperature variation in Aswan.

Daily
average

Min
temperature

Max
temperature Month

15.8  8 23.8 Jan
17.7  9.4 26.1 Feb
21.9 12.7 30.4 Mar
21.7 17.5 25 Apr
20.4 21.2 28.5 May
22.8 24.3 42.1 Jun
22.5 24.5 41.2 Jul
22.5 24.3 42 Aug
21.1 22.2 39.6 Sep
22.8 19.3 36.3 Oct
22.2 14.5 30.2 Nov
17.4 10 25.5 Dec

Figure 2. Monthly averages for temperatures in the weather 
station in Aswan (A.R. Abd elrady & M.H. Hassan).
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4.2 Roofs

The roofs in vernacular architecture take many 
forms such as flat roofs or domes or vaults. Peo-
ple in vernacular community depend on clay brick 
as a main material for building these roofs. They 
use palm fronds which covered with dry clay in flat 
roofs. The method of construction and the used 
material are the reasons of reducing the air tem-
perature in the indoor spaces.

4.3 Facades

Vernacular architecture characterized with solid 
facades, we can see non or few windows in these 
facades, all indoor spaces were opened on court-
yard as a suitable solution in the hot area to 
enhance the thermal comfort, the thickness of 
the external walls was about 50 cm to reduce the 
thermal load which passed through these walls, the 
color of theses facades were often white to reduce 
the problem of solar radiation.

To prove that the vernacular architecture and its 
morphological character is a suitable solution for 
arid areas such as Aswan, two models from Aswan 
were chosen, the first model is the vernacular 
architecture and the second model is the modern 
architecture after contemporary developments.

In this research, we depend on Autodesk simula-
tion CFD to prove that vernacular architecture and 
its morphological characters are more suitable for 
hottest areas than modern architecture which uses 
modern morphological vocabulary and modern 
material such as concrete. We choose the first day 
in August as one of the hottest day in the year to 
run this simulation; we got our data from the mete-
orological station in Aswan as it shown below.

− Air temperature: 42°C
− Wind speed: 1.93 m/s
− Wind direction: north west
− Relative humidity 9.76%

The first model lies in Abouelreesh village, Aswan, 
the model is an old house with vernacular characters 
and consists of courtyard, khokha, mandra, master 

Figure 3. The courtyard as a feature of morphological 
character in vernacular architecture in Aswan (A.R. Abd 
elrady).

Figure 4. Sample of  roofs in Aswan (A.R. Abd elrady).

Figure 5. Solid façade in Aswan (A.R. Abd elrady).

Figure 6. The plan of the first model “vernacular archi-
tecture model” (A.R. Abd elrady & M.H. Hassan).
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bedroom and children room. All rooms opened 
on courtyard except mandra, guest’s room, which 
opened on khokha, entrance hall space. The house 
has two facades on the north and west direction. All 
walls had been built by local material as dry clay and 
bricks which have been made of clay.

After running the simulation, we have got the 
results of comfortable temperature in each space 
of  the house as shown in Figures 7 and 8.

The figure indicates that the maximum tempera-
ture obtained is 40.9°C, and the minimum temper-
ature obtained is 36.0°C.

The figure shows that the air temperature was 
between 36.0°C and 37.0°C in all rooms except 
courtyard, khokha and mandra. The maximum air 
temperature was in the courtyard, in the time that 
was the air temperature between 38.0°C to 38.5°C. 
The main reason for these obtained results is the 
vernacular elements as courtyard, used material, 
dooms, and thickness of the walls.

5 EFFECTS OF CONTEMPORARY 
DEVELOPMENT ON THERMAL 
COMFORT IN THE VERNACULAR 
ARCHITECTURE IN ASWAN

In the recent time vernacular architecture have 
been influenced by demolition of  old buildings 
and construction of new buildings based on a 
strange vocabulary of architecture, which threat-
ens the absence of morphological character of  this 
urban environment. All these previous changes are 
a result of contemporary developments such as 
social, economic and cultural developments.

5.1 Social developments

Poor adherence to customs and traditions consid-
ered one of the most important social developments 
which affect vernacular architecture in Aswan, 
these social developments because of Opening to 
the outside world as a result of global migration, 
particularly the Gulf  states and the European or 
because of  the multiplicity of  the media at the 
moment and thus import many of  the ideas and 
foreign cultures that are not compatible with our 
local culture and thus influence the character of 
fine vernacular architecture in our country.

5.2 Economic developments

In the last years, the economic factor had been 
become one of the most important factors that 
affecting the architecture. It plays a vital role in 
decreasing the total cost of  the project via decreas-
ing the cost of raw materials used in the process of 
building and construction, as well as the methods 
used to complete the construction process.

5.3 Culture developments

There are many Culture developments that have 
occurred in the life of  vernacular communities 
over the years and have affected all of  Architecture, 
Urbanism and the morphological characters of 
vernacular architecture, the huge development in 
communication field considered one of  the culture 
developments beside the evolution of the media 
and appearance of  many types of media such as 
written, hearing and visual media, You cannot 
overlook the power of influence of the media on 
people individually and in groups in light of the 
change in our time, which was described as the era 
of  information and communication technology.

After these contemporary developments the 
people in the vernacular community change the 
morphological characters in their building and 
they have borrowed new type of modern architec-
ture vocabulary, so they have used the concrete in 

Figure 7. The result of  the simulation in the vernacular 
architecture model (A.R. Abd elrady & M.H. Hassan).

Figure 8. The air temperature diagram in the vernacular 
architecture model (A.R. Abd elrady & M.H. Hassan).
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their flat roofs and they have neglected the court-
yard in their design, they have replaced the thick 
wall which is 50 cm in its thickness with another 
one which is 25 cm or 12 cm.

The second model explains all effects of con-
temporary developments on the morphological 
characters of vernacular architecture. The model 
is one of the modern types of  architecture which 
have been built with new material as concrete. The 
house was built in 2006 after destroyed the old ver-
nacular house. It consists of three rooms, living 
room, kitchen and bathroom as it shown Figures 9 
and 10.

After running the simulation process we have 
got the next results which shown in Figures 11.

The figure indicates that the maximum tempera-
ture obtained is 41.98°C, and the minimum tem-
perature obtained is 41.49°C.

The figure shows that all spaces in this model 
are far away from the thermal comfort area than 
the vernacular architecture model, first model.

The main reason for these obtained results is the 
new material and new methods in construction.

6 RESULTS AND RECOMMENDATIONS

The research obtains many results about the mor-
phological characters of vernacular architecture 
such as the following.

In the vernacular architectural model, the first 
model, the air temperature located near the ther-
mal comfort area than the modern architectural 
model. So the first model is more suitable to con-
sume energy in the hottest area as Aswan.

In the vernacular architectural model “the first 
model”, the air temperature about 36.0°C in all 
rooms which opened directly on the courtyard, 
although the highest air temperature in all other 
rooms as khokha and mandra, this is because of  
the cool air which located in the courtyard at night 
moved from the courtyard to these rooms after sun 
shining, and the rooms preserve the cool air from 
escaping to outdoor spaces as a result of big thick-
ness of the interior and exterior walls.

Morphological character of the vernacular 
architecture as courtyard, dooms, solid façade and 
used material play an important role in achieving 
thermal comfort, however the people neglect this 
morphological character, the spaces suffer a lot as 
a result of  increasing of thermal load on the inte-
rior spaces.

So we should refer to the importance of  the 
morphological character of  the vernacular archi-
tecture as an approach to the thermal comfort. In 
this direction, there are many recommendations 
which are very necessary to achieve thermal com-
fort in the interior spaces, these recommendations 
for architectures and architecture education, gov-
ernments and peoples in vernacular communities.

Recommendations for architectures and archi-
tecture education: we should update and change 
our material studies in the stage of undergraduate 
to teach the students the importance of vernacular 
architecture and its morphological characters as 

Figure 9. The modern architecture model, second 
model (A.R. Abd elrady & M.H. Hassan).

Figure 10. The result of the simulation in the mod-
ern model, second model (A.R. Abd elrady & M.H. 
Hassan).

Figure 11. The air temperature diagram in the modern 
model (A.R. Abd elrady & M.H. Hassan).
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Figure 12. The location of the two models from the ther-
mal comfort zone (A.R. Abd elrady & M.H. Hassan).

a tool to achieve many social, environmental and 
economic goals. Recommendations for govern-
ment: in this field the governments should activate 
the law of conservation for historical building and 
vernacular architecture, and it should set special 
organization for conservation and rebuilding the 
oldest models of  vernacular building with its mor-
phological characters. The governments should 
work on increasing of people’s awareness in ver-
nacular communities. The governments should 
stop against the increasing of  cities in the direction 
of  vernacular areas.

Recommendations for people in the vernacular 
communities: we should work on activating the 
role of community participation in the field of 
conservation of vernacular architecture and main-
tenance of  historical buildings, the new generation 
should return back to their roots as a step in the 
way to preserve their vernacular production from 
disappearing.
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Domes of adobe and stone on the rural architecture of centre 
of  Castilla y León (Spain)
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ABSTRACT: In the centre of  Castilla y León (extensive zone of  Spain) still there are some examples 
of  the old rural buildings linked to the economic activities that have been developed in the agrarian field. 
These are called chozos and casetas, and they have been erected with domed solutions using the autoch-
thonous materials: the mud in the region of  Tierra de Campos and the stone in the region of  Montes 
Torozos. The influence of  traditional construction techniques of both elements has generated a singular 
typological range rarely seen in the rest of the Península Ibérica. All different types of domes found in this 
place will be explained from its construction process, adding its structural capacity and energy bioclimatic 
qualities.

the documentary research, where it should be noted 
that from works of Carlos Flores (1973) and Luis 
Feduchi (1974) we can found more interesting stud-
ies about this vernacular architecture. However, it 
has been found that the buildings erected outside 
the towns have not been the focus in most promi-
nent analysis of traditional constructions, as these 
have centred his work mainly on traditional hous-
ing. This effect is due to the enormous difficulty 
that has supposed the recognition of rural buildings 
away from small villages, especially in a so extensive 
region with low population density. Fortunately, 
and simultaneously to the imminent demise of these 
constructions, every time we find more specific 
works, not only about this vernacular architecture, 
but also relating to the vaulted solutions.

The second phase is the work on field, where it 
is necessary to have a wide knowledge of  the place. 
For a good search of  the rural buildings, in addi-
tion to organizing strategic itineraries, it is vital to 
have the collaboration of the residents of the place, 
as they are who know best the territory and a great 
source of information.

Finally, after the taking of  data in situ of  each 
element, classification and characterization of 
domed system are used to explain and to value a 
traditional technique that has practically been for-
gotten. And in this phase, the graphical representa-
tion is very important to describe this construction 
system.

2.2 Nature environment like determining factor

In the heart of  the Castilla y León, there are two 
natural regions: Tierra de Campos, that is a big 
extensive plain of clay, and Monte Torozos, that 

1 DOME AND ITS CONCEPT OF REFUGE 
IN FARMED ACTIVITY

Castilla y León is one of  the regions of the penin-
sula with greater historical significance, but also it 
has been of which better has represented the typi-
cal image of  the inland of Spain, where society has 
deeply been linked to farmed activities.

Agriculture and livestock have supposed jobs 
that entailed hard and long working days made in 
places far from towns. This fact motivated the farm 
workers lift constructions that helped in this job and 
where the rural men could shelter of the sun, of the 
cold or spend the night. These elements also served 
for storage of tools or to the refuge of some animal.

The covering of these small buildings has been 
made by vaulted solutions in many cases. The ori-
gin of this construction system has been treated 
and explained from different perspectives by vari-
ous authors, without establishing an absolute the-
ory. However, we can say that the dome has been 
conceived, since ancient times, as the figure that 
best represents the concept of  shelter, and we can 
check it through examples of prehistoric or primi-
tive architecture. It is clear that domed shape is 
that cover that seems to give us a greater sense of 
refuge and protection.

2 THE STUDY OF VAULTED SOLUTIONS 
IN RURAL ARCHITECTURE

2.1 Methodology

Three phases of work are employed to investigate 
the roof of theses farmed constructions. The first is 
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is a wasteland with limestone. In these areas, tradi-
tional constructive techniques have been developed 
with the dominant materials: the mud used in the 
first region and the stone in the second. In addi-
tion, in both zones the absence of  arboreal mass 
is important. So we can found in this aspect the 
first determining factor that justifies the use of  the 
vaulted systems to cover these humble buildings, 
because it is a simple and inexpensive way to close 
a space, without the need to resort to other types 
of  structural elements, as it is usually the wood for 
the roofs of  the residential buildings.

The peculiarity of  this area is the architectural 
influences that produce between both regions and 
especially in their bordering zone. So, we have 
observed the emergence of  mixed constructions 
system (with elements of clay and limestone) used 
also in the techniques for the domed covering.

2.3 Cultural heritage and constructive reason

The author of the rural architecture built with 
logic, using the materials are available, and fol-
lowing the rules learned from their ancestors. Tra-
ditional builder does not innovate, but he copies 
what he see near of his surroundings, even, in occa-
sions what he observes in some high quality archi-
tecture. So we can find an evolution in the building 

procedures based on the influence received from 
constructive traditions of all the architecture that 
is located next to which he intends to create.

On the other hand, if  we look at the corbelled 
dome of  the humble architecture on the peninsula 
(Fig. 3, Vegas, Mileto & Cristini, 2010) we can see 
that there are many group of  stone domes by the 
Iberian regions, one of them is on the region of 
Montes Torozos. But we can find only one impor-
tant density of clay vaults, and this is located in 
Tierra de Campos. So the vicinity between both 
regions can explain the emergence of mixed domes 
(limestone and clay) on the bordering zone, from 
traditional constructive influences that occur in 
each area.

2.4 Construction techniques in the domes of the 
centre of Castilla y León

In the development of the vaulted roofs on the 
agricultural buildings, the man has use small ele-
ments that he can put with their own hands, with-
out the need to resort to mechanism for the lifting 
of  big stones. So, the rural architects made adobe 
pieces or utilized limestone masonry, or, in many 
cases, they used both.

The domes are made using two different tech-
niques. On the one hand we can find the system 
called cúpula falsa (cobelling dome), built in hori-
zontal layers, where each piece slightly overhangs 
the previous. This technique is widely used in the 
rest of the peninsula in dry-stone constructions. On 
the other hand it is possible see the system cúpula 
auténtica (true dome), by tilting the pieces. While 
the first technique has seen with mud or stones, 
the second system has been developed only with 
clay, because the adobe represents a more regular 

Figure 2. Geological map of Tierra de Campos and 
Montes Torozos. Points are cases studied. (Abril Revuelta 
2013).

Figure 3. Cobelled domes in Spain and Portugal. Cir-
cles for the stone vaults, and rectangles for clay vaults. 
(Vegas, Mileto,. & Cristini 2010). The map has been 
edited to improve its explanation.

Figure 1. Geographical setting. (Abril Revuelta 2013).
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format that allows better handling and disposal for 
the making of these real vaults.

It is necessary to stand out that false dome tends 
more a pointed arch than true dome. This is because 
the system of horizontal layers does not allow exces-
sive overhangs to make a perfect geometric arch. 
Even, in a lot of examples this technique tends to 
sharp figures, like cones or pyramids (if the previ-
ous floor of the constructions is square).

3 CLASIFICATION AND 
CHARACTERIZATION OF DOMES IN 
THE CENTRE OF CASTILLA Y LEÓN

3.1 Classification according to the material

We can identify three main types of  domes based 
on the material used, that can be arranged in dif-
ferent systems to get a great typological variety 
(Fig. 11).

3.1.1 Clay domes
They are mainly in Tierra de Campos (as in next 
villages: Ceínos de Campos, Tamariz, Cuenca de 
Campos), but also near the hill bordering (for 
example the domes in Urueña), and even there are 
some mud vaults inside Montes Torozos (Torrelo-
batón), with clear differences in the earth colour, 
being more red in the plain zone and ochre or gray 
on the wasteland area.

We have observed true domes and false domes, 
made whit clay (Fig. 5). Always they are built with 
the technique of adobe. Sometimes there are some 
different formats within the same vault, such as 
some trapezoidal pieces (in dowel shape).

3.1.2 Stone domes
This vaults are mainly into the hill zone (as the 
chozos in Castromonte, in La Mudarra or in Peña-
flor), but also there are some on the limit with the 
plain (Villabragiama or Palacios de Campos).

Usually they are resolved with the stepped system 
(false dome), because to make a real vault would 
be necessary a good work in the cutting of stone 
and these construction are very humble. However, 

it is possible to see some real dome, built by expert 
masons in areas with great stone tradition.

This dome, usually pointed, is resolved whit two 
layers or skins. The inside shell is made bringing 
closer each new rings to the centre of  construction 
some few centimetres (Fig. 6), and the outside skin 
becomes more disjointed with more organic pieces, 
making a protect cover.

3.1.3 Clay and stone domes
Often, we can find them on the bordering between 
the plain and the hill (Montealegre de Campos, 
Autilla del Pino or Villasexmir), and it is a logical 
effect because this space is where both materials 
are on hand, and therefore both constructive tends 
have been created. On the other hand, two types of 
combination clay—limestone have been detected.

The first is similar to the stone domes, where 
we found two skins. On this occasion, the indoor 
layer, made with adobes, is generated according 
to the chosen system (by stepped pieces or slope 
the adobes). The external skin serves of protec-
tion, and it is very useful to prevent erosion and 

Figure 4. Vaulted system: corbelled (left) and real 
(right) dome. (Abril Revuelta 2013).

Figure 5. Some earthen domes. (Left) Becilla de Val-
deraduey (Valladolid) with false system (Abril Revuelta 
2013). (Right) Valdescorriel (Zamora), real dome (Alonso 
Ponga 1989).

Figure 6. Stone vault in Medina de Rioseco (Val-
ladolid). (Abril Revuelta 2013).
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disintegration of the clay shell from winding and 
raining (Fig. 7).

The second option, which it can also be done 
with two skins, consists in a start of  the vault only 
with limestone pieces. This part is made through 
false system, and reaches the half  dome or a little 
more. From this place to the culmination, the con-
struction is built whit earth. This final part can be 
erected as a false vault or true dome (Fig. 8).

3.2 Constructive characteristics in the built 
phases

3.2.1 Starting the dome
The natural birth of a dome would leave a cir-
cular floor. In many cases this vault start from a 
small foundation, made with little stones, which 
improves the stability of  the construction. This 
foundation is sometimes extended to become a 
small circular base that, on the other buildings, it 
can form a large wall, where the dome sits.

Nevertheless a very common feature in these 
constructions is the rectangular or square floor, 
especially in Tierra de Campos, and it is probably 
due to the two mud techniques, rammed-earth and 
adobe, are orthogonal elements. However, it was 
curious to find into the stone area of the hill many 

rural buildings with stone walls making square 
floor, unlike that seen in the rest of the peninsula, 
where it is normal that the domed buildings built 
whit dry-stone are circular floor. We can think 
that some certain influences have been transmitted 
from mud area in this aspect.

The way to adapt this orthogonal shape to the cir-
cle for the start of the dome has been solved in several 
manners but following the same concept: chamfering 
the corners to get the octagon, figure more similar to 
the circle (Carricajo Carbajo, C. 2010).

However, this procedure has been performed of 
different ways. A very common case is to resort to 
several wooden beams arranged at the corners. On 
the other hand, near the hill we find solutions with 
big stones slabs situated like a cantilevered vault. 
Another interesting way is the creation of penden-
tives using adobes or small stone pieces.

Other option was the omission of the previ-
ous octagon and the make a vault with pyramidal 
shape that starts directly from the orthogonal plan. 
And this system has been made with stone, with 
adobe or with both elements.

3.2.2 Crowning the top
It has been interesting to find flexible solutions 
in terms of the functionality of  the building. For 
example in many chozos made with stone, the lat-
est staggered rows were omitted forming an oculus 
that served as flue (Fig. 6). When it was raining 
this part was covered with a circular stone slab.

For earth buildings the solution was usually to 
place pieces of adobe in the last row in vertical 
position, as a key that closes the compression ring. 
This element is also seen in stone constructions 
using limestone pieces liked a “rugby ball” that by 
its indoor part has a structural function, and by its 
top formed a pinnacle, being an aesthetic element.

3.3 Structural analysis of the domes

The structure of this constructions is not a great 
complexity, because its size is not excessive, how-
ever the domed erection shows us great ingenuity by 
the vernacular architect. It is necessary to stand out 
to make this vaults these rural builders did not use 
the auxiliary structures as centring (called cimbra in 
Spain), because its cost would be several times what 
all the building. So in its building process the man 
used some humble tools, as compass and strings for 
aligning the rows, and his own expertise.

Nevertheless, in the dome each ring made is sta-
ble by itself, more in the real vaults, because there 
are more compressions in their pieces. The figure 
of  these domes is formed by parabolic guide-
lines, which allow a better transmission of loads 
to the walls (Olcese Segarra, M. 1992). Even so, 
it is interesting discover that these rural builders 

Figure 7. Chozo in Autilla del Pino (Palencia) with 
dome of  two skins. Indoor in adobe and outdoor in lime-
stone. (Abril Revuelta 2013).

Figure 8. Chozo in San Cebrián de Mazote (Valladolid) 
with dome of stone (at the beginning) and mud (in the 
culmination). (Carricajo Carbajo 2010.).
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Figure 9. Geometric processes to adapt the square floor 
at the beginning of the dome. (Abril Revuelta 2013).

Figure 10. Sketch of  structural behaviour of chozo in 
Torrecilla de la Abadesa (Valladolid). (Olcese Segarra 
1992).

Figure 11. Typological scheme of  domed buildings.
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incorporated some wooden beams that absorb the 
possible generated tractions (Fig. 10).

In addition, it must distinguish between the vaults 
made with earth and with stone. In clay domes 
there is a different concept, the adherent factor of 
the mud, include in the bricks and in the coating 
clay. This factor increases the building rigidity. This 
effect has led to consolidate the building almost the 
same mass, so its collapse is mainly by erosion and 
disintegration. On the other hand, in stone domes 
the structural failure happens by omission or falling 
of one or some limestone pieces.

3.4 Bioclimatic behaviour

Although the erection of these small building 
was a matter of working functionality, the reality 
is that many of them became elements of shelter, 
that should have minimum comfort conditions for 
the stay inside. And it is obvious that this domed 
enclosure helps for this purpose.

Vault can be more spherical or more parabolic, 
but anyway, the domed figure is the most refrac-
tory geometric envelope, distributing the heat in 
a very effective manner. This is explained in its 
volume, that is decreasing as increases the shape, 
causes the hot air quickly colonizes the highlands 
keeping the heat in the lower area by over-pressure 
of  the upper layers (Bernalte Patón, F.J. 2004).

In addition, this figure presents the minimum sur-
face exterior to the interior volume reducing ther-
mal losses, compared with sloping roofs. In this way 
we can say that the dome is the envelope that better 
manages the heat and also with its double curvature 
is ideal to resist the cold winds in any direction.

Also, we can add that the covering of  these build-
ings are made with big thicknesses that we con-
sider structurally unnecessary, but very useful for 
thermal performance. Special interest exists on the 
mud domes, by its low conductivity, but especially 
for its good thermal inertia which causes an inter-
esting phase difference, capable of  giving inside the 
heat accumulated during the day at night.

Figure 12. Sketch of  wind behaviour in chozo. (Abril 
Revuelta, 2013).

4 CONCLUSIONS

First, we think that the study of a technique almost 
obsolete must be considered important to preserve 
it, at least graphically. We know of low utility that 
these buildings currently have for agricultural or 
livestock activity, causing the abandonment and 
neglect of these constructions of the rural heritage 
of  Castilla y León.

On the other hand, we think that the confluence 
of  traditional building techniques between Tierra 
de Campos (mud) and Montes Torozos (limestone) 
have created a unique mixed architecture that 
creates an admirable typological variety, highly 
expressed in the domed solutions (Fig. 11). And it 
is not only displayed in the formation of structures 
that combine earth and stone (because both mate-
rial are available for rural architect, and both are 
inexpensive in this constructions) in their process 
of  building, but also in the formal aspect causing 
stone buildings with square floor, more common 
in earthen architecture. This an effect rarely seen 
in the rest of  peninsula (as Bombos in Castilla La 
Mancha, chozos in Extremadura or Aragón, or 
Barracas in Cataluña). We can conclude that it is a 
singular architecture.

Finally, we reflect on the great architectural 
qualities that exist in traditional buildings, where 
we can check that with logic and common sense 
can be erected safe, functional and very beautiful 
buildings. And these qualities should see more in 
contemporary architecture.

REFERENCIES

Alonso Ponga, J.L. 1989. La arquitectura del barro. Val-
ladolid: Junta de Castilla y León.

Bernalte Patón, F.J. 2004. Bombos de Tomolloso: la cúpula 
como vivienda. Tesis doctoral no publicada. Universi-
dad Politécnica de Madrid.

Carricajo Carbajo, C. 2010. 50+1 Construcciones ver-
nácula en la provincia de Valladolid. Valladolid: 
Diputación de Valladolid

Feduchi, L. 1974. Itinerarios de la arquitectura popular 
española. Barcelona: Blume.

Flores C. 1973. Arquitectura popular española, tomo 3. 
Madrid: Aguilar.

Olcese Segarra, M. 1993. Arquitecturas de tierra: tapial y 
adobe. Valladolid: Colegio Oficial de Arquitectos en 
Valladolid.

Vegas, F. Mileto, C & Cristini, V. 2010. Corbelling Domes 
and Bridges in Spain and Portugal: a comparative 
study. VI International Conference on Arch Bridges. 
Fuzhou, Fujian, China.



27

Vernacular Architecture: Towards a Sustainable Future – Mileto, Vegas, García Soriano & Cristini (Eds)
© 2015 Taylor & Francis Group, London, ISBN 978-1-138-02682-7
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The Phlegraean islands
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ABSTRACT: The Phlegraean Islands, located into the Gulf of Naples, are characterized by a vernac-
ular architectural heritage which belongs to the Mediterranean building traditions. According to this 
tradition, the Phlegraean architecture was developed in order to guarantee an efficient and functional 
exploitation of local sources in reason of the environmental constraints. During the last years, the sci-
entific community has focused its attention to the bioclimatic features of  the Mediterranean vernacular 
building culture (H. Coch, A. Monaco, A. Rogora, etc.) aiming at reusing it into the contemporary design 
solutions, as already occurred in the work of  several contemporary architects, such as A. Siza, A. Campo 
Baeza, C. Ferrater and many others. Also in regard to the Phlegraean islands case of  study, it can be high-
lighted the work of  L. Cosenza, A. Libera, et.al., in which it is possible to recognize the reinterpretation 
of  vernacular building solutions. Nevertheless, the Phlegraean islands’ built heritage, both vernacular and 
contemporary (but inspired by vernacular), has not been yet examined from the ecological point of view. 
According to the Project VerSus’ main aim, the paper aims at examine how contemporary architecture 
can take inspiration from vernacular building solutions, in order to improve the current environmental 
design knowledge. To reach this goal, the Phlegraean vernacular building tradition will be examined in 
the light of the existing literature about both Mediterranean architecture traditional environmental adap-
tation and contemporary bioclimatic knowledge. Afterwards, a qualitative comparative analysis will be 
done between Phlegraean vernacular solutions and some local contemporary architecture, with the aim 
of  improving the scientific research in this field, which currently gave inadequate attention to this case of 
study.

The cultivation of  fruits and vegetables and the 
vineyards are organized in terraces, where the soil 
is kept together against the winds and the frequent 
offences of  earthquakes.

Nevertheless the settlements along the coast wit-
ness the major activity of  the inhabitants, fishing, 
for which construction has been adapted.

In this environment the inhabitants developed 
three major typologies for which very interesting 
building skills are to be highlighted: the country 
single house, the coastal village, the house in the 
stone.

Each of these show a different philosophy of set-
tlement and of living the space, but all share a per-
fect adaptation to environment and local climate.

2 THE COUNTRY SINGLE HOUSE

The country single house, found in the interior part 
of the island, has been conceived to serve the agri-
cultural activity, typical of  the Mediterranean house 
and coherent with the ones of  the entire Phlegraean 
area. It’s a simple cubic, two storey house, with an 

1 INTRODUCTION

The Phlegraean Islands are located right in front of 
Naples and include four little islands: Ischia, Pro-
cida, and the very small Vivara and Nisida. They 
are the result of a very intensive volcanic activity, 
that shaped the territory into rough mountains and 
hills precipitating sharply into the sea. The thermal 
waters allow a rich vegetation to cover the moun-
tain sides giving the islands a very intense green 
look. “The profile of  the long island of Procida 
becomes increasingly clear and obvious in front of 
us. The lush green in different shades covers the 
island: the pale green shimmer where the hills are 
planted with vines, the dark green of  orange and 
lemon trees, bluish green of olives, green of the 
black crowns of the pines that get aligned. In this 
rich vegetation everywhere emerge blinding white 
houses, each of which seems to contain an idyll of 
joy and light happiness” (C.W. Alers, A. Olinda, 
2008). The islands have since ever an agricultural 
vocation, having been through centuries one of the 
most important and better known wine produc-
tion area in central Italy.
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external staircase connecting the ground to the 
first floor, covered with an extradossed vault, con-
structed with the local volcanic stone. The façades 
are characterized, despite the stair, by profound 
arches, serving as reinforcement against earth-
quakes and sun shading at the same time.

The materials used for the walls are mainly the 
local green tuff, more resistant than a yellow ver-
sion of  the same limestone type, and the magmatic 
rock. Some of  these walls result to be not so seism 
resistant as the volcanic tuff  “is so porous and soft 
that you can almost pierce it with a walking stick.

It is understandable that a building consisting 
of  such stones has no strength and that a stronger 
movement will make it collapse like a house of 
cards with a little breeze” (Delizia, 1990).

Pozzolan and volcanic gravel is used mixed with 
lime to make the roofs.

This construction material is a very peculiar tra-
dition of  the island and it represents a constant in 
all houses giving a very resistant surface, perfectly 
waterproof, and even used to collect rain water, as 
all sources on the islands are strongly sulphuric or 
even salted and not usable for human purposes. 
Water was then collected into water cistern dug 
into the rock, not far away from the house.

A similar technique was adopted to store the 
snow through summer in deep circular excavation 
still to be found in the Falanga woods in Ischia.

The construction of the roof  was a very social 
event and many people of  the family and the neigh-
borhood participated to its realization needing a 

long process and an important handwork. Follow-
ing a very laborious process, the conglomerate of 
milk of lime and volcanic fine gravel, after being 
at rest twenty-four hours was stirred in order to 
let it overheat and “brew”. Then, after having it 
wet again with milk of lime, was subjected to a 
third mixing and “brewing” again. Finally, after a 
further phase of  rest, having reached the desired 
consistency, such to allow to be walked on, it was 
remixed for the fourth time and laid. At first big 
rammers were used for beating the mix, men work-
ing in the same direction.

The artisans who started along one side of the 
area to be covered, backed out to the opposite side; 
afterwards they repeated the same operation with 
lighter rammers starting with one of  the other 
sides of  the same area and they continued ram-
ming until they felt the blows of  the rammer had 
the necessary firmness, what happened ordinarily 
after a beating repeated no more than three times 
between each of which was left a day interval (P. 
Fravolini et Al, 2008).

The roof  so constructed was used during sum-
mer as an extra bedroom, as described in the 
book of a French traveler in 1811 “The fisherman 
turned to us almost ashamed and pointed to his 
home, then took us on the terrace, which in the east 
and in southern Italy is the hall of  honor. He built 
a sort of  canopy supporting one end on our oars 
against the parapet of  the terrace and the other 
end on the floor. He covered the retreat with a 
dozen bundles of chestnut brunches freshly cut on 
the mountain. He covered the floor with bundles 
of  ferns, brought two pieces of bread, fresh water, 
two figs and invited us to sleep” (de Lamartine A. 
2004–2011).

The intrados of  the vault was always visible giv-
ing a pleasant dilatation of  the space and assuring 
a better indoor control of  the summer heat.

Figure 1. View of southern side of Ischia (M. Achenza).

Figure 2. Typical country house in Ischia (M. Achenza).
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As for the internal distribution, the house is char-
acterized by the presence of cellaio (storage room) 
and of a mill room used for storing and processing 
the grapes for wine making, placed generally on 
the lower level, sometimes half  underground. The 
cellaio is joined to the upstairs floor through an 
external staircase. The living spaces for the family 
are placed here, with the kitchen in the centre and 
the other rooms organized around it. Services were 
generally outside on the balcony access.

3 THE FAÇADE HOUSE OF THE COASTAL 
VILLAGE

Like the country single house, built to respond to 
agricultural needs, the façade house typology of 
the coastal village is strongly joined to the fishing 
activity, and structured after many Mediterranean 
dwellings, and especially the ones in the other Phle-
graean islands. Procida preserves maybe the best 
examples of  this settlements having kept its charac-
ters in an organic and extended manner. “Not even 
Santorini and Mykonos, celebrated jewels of the 
Greek archipelago can match the precious heritage 
of  architecture owned by Procida and that makes 
this flat island, covered with vines and citrus, one 
of  the Italian miracles” (Brandi 2007).

The essential house type described before is here 
densely organized as a sort of barricade that seems 
to prevent the access to strangers arriving from the 
sea. An alignment of houses, tight one on another, 
climbing the hill in its height. The vertical connec-
tions uphill are represented by public staircases 
that serve as access to the houses at the same time.

The urban settlement takes here a direct refer-
ence to the environment, an univocal bond with 
the space. The type of  this house was founded by 
adhering to the climate, orography even when this 

was necessarily transformed. This dwelling and 
the construction of the aggregate analyze the deep 
connection with the life of the man and the very 
root of their economic and social content. The 
close relationship between the daily and common 
needs of  each family express explicitly the gen-
eration of this architecture. No bigger space than 
needed is built.

The consequence is a defined quality of the space 
and a full rationality in the architecture built.

The buildings are not conceived as build-
ings already concluded, but capable instead of 
continuous enlargements determined by new 
requirements.

In addition, the natural laws of  the climate 
determine here a basic need of  protection from 
heat and direct sunlight; the orientation of  the 
buildings becomes therefore a crucial constraint in 
order to solve, through a perfect knowledge of  the 

Figure 3. Cubic vaulted house in Corricella, Procida 
(M. Achenza).

Figure 4. View of the Corricella in Procida (M. 
Achenza).

Figure 5. View of  S. Angelo in Ischia (cr. I. 
Giovagnorio).
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inclination and penetration of  natural rays, a set of 
defense climatic needs in the intern spaces. A con-
tribution in this direction is given by the remark-
able thickness of  the walls, needed to contain the 
thrust of the vaults and also to guarantee a wide-
spread insulation, as well as the size of  the open-
ings to the outside, varying in the different cases, 
but with many arcades, sometimes half closed to 
host a service room.

The element “color” in this architecture is one 
of  the most interesting. At a white and crimson red 
house, with the blue interior of  the arched loggias, 
corresponds another in bright yellow and another 
checkered in different colors, one for each owners 
of  the individual “quartini” (apartments). All these 
colors together, bright and cheerful, stay perfectly 
together, and also stand beautifully with the blue-
green of the fertile hills, the cobalt sky, the blue of 
the sea (Capponi 1990).

The result is an ensamble coherent and harmonic: 
despite its high density the space results very open 
and bright, alternating private and public spaces in 
perfect relation, finding the way to relate built and 
green, open and closed.

These features, shape, orientation, integration, 
lighting, aggregation of  the spaces, use of  colour, 
have been at the centre of  many architects’ interest 
through years, and the focus of  Luigi Cosenza and 
Bernard Rudowsky studies on the Mediterranean 
vernacular house, and then later in many different 
ways declined in the modern architecture of the 
‘50 s.

4 THE HOUSE IN THE STONE

The stone vernacular houses in the Phlegraean 
island, and concentrated especially in Ischia, are 
similar to all others in southern Italy, mostly those 
of  the areas of Matera and Taranto, but show very 
original features concerning the fact that more 
often the houses are not excavated in the moun-
tain, but in huge limestone masses that detached 
and slid along the mountain side. Many of  these 
houses, still in use, are to be found in the Falanga, 
a plateau at 600 m of  height alongside the Epomeo 
Mountain in Ischia.

These houses have been reported already in the 
documents of the XV century and they are to be 
considered probably the most ancient building 
examples, as testified by the prehistoric traces on 
the islands. The houses in the stone are a perfect sign 
of  the continuous adaptation of the inhabitants to 
the territory, mostly due to the intense volcanic 
activity in the area. The vine cultivation, probably 
introduced by the first Greek colonizers, got so dif-
fused that it became soon the primary agricultural 
activity, determining at the same time the type of 

the local dwellings, that needed, together with the 
living spaces, also cisterns, deposits, fenced spaces 
for the animals, temporary protected spaces, and a 
good system of connections between the coast and 
the mountain (Di Meglio 1997). The cultivations 
were organized in terraces made with dry stone 
walls called parracine, still well kept at use of  the 
celebrated wine producers.

The soft limestone allowed a fairly easy carv-
ing, so that a proper house with different spaces 
could be obtained. The internal distribution is 
common to all houses, with the kitchen in the cen-
tre and the rooms at its side. The cellar for goods 
storage was at ground level, and an external stair-
case connected the two floors. A wise rain water 
collection system starting from the higher part of 
the mass to a cistern dug in the ground allowed 
the family a constant water reserve throughout 
the year.

Figure 6. House carved in the mountain, Ischia 
(M. Achenza).

Figure 7. Stone house in S. Angelo, Ischia (M. Achenza).
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5 VERNACULAR SOLUTIONS FOR A 
SUSTAINABLE ARCHITECTURE

The discovery and the study of traditional archi-
tecture in southern of  Italy, with its elementary 
characters, has been fundamental already for the 
architects of the modern movement.

What impressed them most was how the houses 
generated by an ancient rural culture could be the 
key to solve some of the problems that mostly 
worried them. These houses were thought as tools 
adapted to specific life conditions: they had to 
pass the test of  necessity, and satisfy with the few 
resources at hand the most diverse needs.

They represented a special system capable of 
selecting and exalt the view, catch the light and 
project the shades, to protect from winds and col-
lect rain water, store heat and assure fresh air. An 
environmental control tool, assembled with single 
building units that put together nature in gardens 
and courtyards, or get introduced in it with walls, 
pergolas and terraces (A. Monaco 1997).

Moreover the Mediterranean architecture bends 
the building to the geographical and climatic con-
text, forcing the modern architects to reconsider the 
importance of the threshold, of the passage from 
inside to outside. Thus elements like the porch, the 
entrance, the enclosure, the shutters and all what 
contributes to the composition of the façade, acquire 
a new value as complex composition and mediation 
between interior and exterior (C.M. Aris 2007).

Following these principles, to stay in the same 
area, the Casa Malaparte from Adalberto Libera 
in Capri, considered a jewel of modern architec-
ture, represents a wonderful example of  integra-
tion between rationalist modernity and the natural 
environment in perfect integration with the rock 
it lays on, “a wreck on the rock, after the with-
drawal of the waters” (Hejduk 2012). Integration is 
recalled inside the house, where windows frame the 
outer panorama through a single glass framed with 
a real frame, like a painting. Even the rear of the 
fireplace has a glass as background, and it’s pos-
sible to look outside through it. Luigi Cosenza’s 
studies of  the Phlegraean islands, made together 
with Bernard Rudowsky, profoundly inspired his 
work throughout his all professional life, for pub-
lic, productive and private buildings. The adapta-
tion to the landscape, the use of  compact forms 
recalling the traditional cube, the use of  local 
materials, are clearly the fundament of  important 
projects for private houses and productive spaces 
as in the Olivetti Factory in Pozzuoli. Villa Oro at 
Mergellina, for example, is a private house built 
on the edge of a hill, between the overhang and 
the rear access road. Here Cosenza chose an inter-
nal distribution according to tradition, with the 
services on the ground floor and living spaces on 

the upper floor, the white color to diffuse the light, 
size reduced windows in order to better control 
internal lighting, a system of external terraces.

For the Olivetti Factory he sought the best 
exposition to sun choosing accordingly spaces for 
production and for resting. He alternated wisely 
green courts to work spaces. The control of light 
diffusion was guaranteed by a roof converging to 
the center of the building, filtered through metallic 
adjustable shades. According to the local tradition 
he developed an interesting rain water collection 
system through cave pillars.

Cosenza’s coetaneous, Antonello Monaco, 
underlines how Mediterranean vernacular archi-
tecture offers since ever adequate and convincing 
responses, and how it can be teaching a method, 
research of essentiality, practice of saving and 
environmental rehabilitation. Its universality, 
continues Monaco, has to be researched in the 
method used to give adequate response to essential 
needs, and in the research of  a severity that can 
contain the ethic factor of the a saving against the 
excess of  consumption, the waste of resources and 
the indiscriminate exploitation of  the territory 

Figure 8. Casa Oro in Mergellina (Naples) (Research 
Library, The Getty Research Institute).

Figure 9. Olivetti Factory in Pozzuoli (cr. Archivio 
Storico di Napoli, Fondo Cosenza).
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(A. Monaco 1997). Words pronounced long ago 
but that sound never as actual as in the present 
time.

During the very last years, the scientific com-
munity has focused its attention to the bioclimatic 
features of  the Mediterranean vernacular building 
culture (H. Coch, A. Monaco, A. Rogora, etc.) 
aiming at reusing it into the contemporary design 
solutions, as already occurred in the work of sev-
eral contemporary architects, such as A. Siza, 
A. Campo Baeza, C. Ferrater and many others.

Everybody, in one way or the other, agrees that 
many “lessons” learned from vernacular archi-
tecture about the strategies to control local con-
straints such as climate, lighting, air flows, natural 
disasters among other.

So that the reinterpretation and re-use of  the 
courtyard by A. Siza, the use of light in all its mani-
festations, horizontal, vertical, zenithal as funda-
ment for the design of A. Campo Baeza, the wilful 
attempt of integration of the building into the land-
scape and the capacity to cooperate with in terms 
of water supply, wind/sun shading researched by C. 
Ferrater are just some of the best known examples.

But, as H. Coch states in her article “Bioclima-
tism in vernacular architecture” (Coch 1998), we 
shall remember that our popular architecture, so 
often forgotten in official circles, may well be the 
kind which can best teach us today how to assimi-
late the bioclimatic approach in the practice of 
architectural design.

However we should not consider these solutions 
to be models to copy in current architecture.

Our technical capacity and our cultural ground-
ing prevent us from returning to these obsolete 
architecture forms, but what may be of  use as a 
lesson and a source of inspiration is the attitude 
of  the builders of this popular architecture which 
recovers a relationship to the environment which 
has been lost in the more official architecture of 
the 19th century (H. Coch 1998).

6 CONCLUSIONS

A modest research made around vernacular build-
ing in the Phlegraean islands gave start to a deeper 
observation related to the local simple building 
strategies developed by the inhabitants in order to 
cope with the local environment and climate.

As already remarked by preceding and more dis-
tinguished architects, even if it’s never a striking 
nor a monumental architecture, vernacular Phle-
graean construction sure represents an important 
inspiration for contemporary architects, in order 
to regain possess of the control of  the basic con-
tact to environmental issues.

The 3 main pillars of  vernacular architecture 
represented by environmental, socio-cultural and 
socio-economic issues, in Ischia are very well rep-
resented in all different context, whether close 
to the sea or up on the hills, whether at service 
of fishing or of  agriculture. A closer meditation 
on the lessons that this type of settlements can 
give us, would offer a substantial contribution 
to the management of  the deep energetic crisis 
our developed building sector is encountering at 
present.
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Approaches to nature in Iranian traditional houses in terms 
of  environmental sustainability
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ABSTRACT: The concept of environmental sustainability is one of the most fundamental aspects of 
sustainable architecture which is easily perceivable in the traditional architecture in the central plateau of 
Iran. This research is an attempt to clarify different architectural approaches to nature and recognize those 
attributes of  architecture that contribute to environmentally-friendly built environment. To achieve this 
aim, notable aspects of nature’s manifestation in Iranian traditional desert houses are going to be studied, 
applying the grounded theory as the research method, concentrating on three houses in the historic city 
of  Yazd. Accordingly, based on the data gathered from the houses, architectural approaches to nature 
will be emerged. As a result, this paper is going to emphasize on the comprehensive manifestation of dif-
ferent aspects of nature in its truest sense of the word through two main and fundamental architectural 
approaches including perfection and harmony in terms of environmentally-sustainable development.

other toward the destined perfection (Nasr 
1998). In case a thing diverts from the destined 
path, the other things lead it to the right path to 
make it compatible with other things, otherwise 
there is no way to continue its life (Tabatabai 
1984).

In traditional belief, therefore, the continuity 
and durability, or in other words the sustainabil-
ity of  the things, including architecture, are first 
based on being in harmony with the rules and 
principles of nature (Motahari 1988) and second 
being in line with the destined perfection (Tabata-
bai 1984). Therefore, Harmony with nature (the 
harmony approach) and perfecting the nature in 
the destined path (perfection approach) are con-
sidered as two special rules for traditional man-
kind in the creation of things, e.g. architecture. 
Architecture, as a man-made creation and part 
of nature, will be sustainable when it follows and 
is in complete harmony with the nature, and pro-
vides the ground for the perfection of nature. In 
traditional architecture, these two sustainable 
approaches are recognizable.

The present study will introduce the evidence of 
these approaches in three houses in the central pla-
teau of  Iran, Yazd, namely Lariha house, Kolah-
douzha house, and Rasoulian house.

1 NATURE IN TRADITIONAL MANKIND 
BELIEF

To express the sustainable approaches of  the tra-
ditional mankind to nature, his understanding 
of  nature is of  prime importance. In traditional 
world, there is an inseparable bond between tra-
ditional belief  and religious belief  in such a way 
that the traditional beliefs are primarily based on 
religion (Guenon 2001).

Therefore, the real understanding of nature from 
the traditional mankind’s point of view should be 
sought in religious thought. The study of Islamic 
traditional beliefs in Iran reveals the consideration of 
three basic dimensions of nature. First, the physical 
dimension including natural elements, e.g. water, soil, 
trees; second, the intrinsic dimension (the essence 
of nature) including the qualitative properties of 
natural phenomena, on the one hand, and rules and 
principles of nature on the other hand; finally, the 
symbolic dimension of the nature which represents a 
part of  the beliefs of traditional mankind.

2 THE TRADITIONAL MANKIND’S 
SUSTAINABLE APPROACHES TO 
NATURE

In the traditional world, either man-made or 
natural things are in unique harmony with each 
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3 THE MAIN APPROACHES TO NATURE 
IN THE TRADITIONAL HOUSES OF 
YAZD

The beliefs of the traditional mankind prepare the 
ground to take benefits from nature and define a 
definite relationship between nature and architec-
ture on the basis of two main approaches: har-
mony and perfection. Through these approaches, 
nature has achieved its right place in different lev-
els in architecture. The houses, as the case studies, 
thoroughly present the codes whose analysis sup-
ports the mentioned approaches on the basis of 
Grounded Theory.

3.1 The harmony approach

3.1.1 Harmony of architecture with physical 
dimension of nature

Nature is an effective factor in architecture. In this 
approach nature emerges in two different forms: 
nature as the context of architecture, and nature as 
the component of architecture.

3.1.1.1 Nature as the context of  architecture
In these houses, through the recognition of the 
natural context properties, the capabilities are 
employed and even the limitations are turned into 
possibilities. For instance, the high temperature 
and dry climate in Yazd are controlled through fol-
lowing strategies and techniques:

Developing a relatively favorable micro-climate 
by making a courtyard, planting and creating 
shade, setting up pools with fountains (Fig. 1).

Building basements to decrease the thermal 
exchange, and exploiting the moisture of the 
underground (Fig. 2).

Building wind towers for passive air circulation 
of  buildings through inhalation and exhalation 
(Fig. 3).

Building half-open spaces e.g. Talar (a half-open 
space located in the south front of the courtyard) 
which simultaneously provide the opportunity for 
air-conditioning and sunlight protection.

Building thick adobe walls to extend the time 
lag for the heat penetration from exterior to inte-
rior, and delay heat transfer from midday until 
evening hours.

Establishing a periodical movement from winter 
section to summer section, and vice versa, consid-
ering the properties of daylight in different geo-
graphical directions of the courtyard (Fig. 4).

Building high walls and arch roofs to ease 
indoor air circulation, and to cast longer shadows 
(Fig. 2).

3.1.1.2 Nature as the component of  architecture
In the present houses, nature including natural 
events, elements, and substances is welcomed as an 
architectural component.

1. Natural events in the architecture
 Natural events including day and night, the 

change of season and time and even natural ero-
sion are perceived in these mentioned houses. Not 
only does this existence develop a deep and strong 
relationship between the nature and the residen-
tial environment of  the traditional mankind, but 

Figure 1. Lariha house, developing a humid and cool 
micro-climate in a hot-arid climate (Adeli).

Figure 2. Rasoulian house, underground architecture 
and taking advantage of soil geothermal properties 
(Haji-Qassemi).

Figure 3. Exploiting favorable wind to sustain the 
comfort condition through a: Sucking cool and humid 
air from courtyard to the indoor spaces, and b: Drawing 
the favorable and prevailing wind to the indoor spaces 
(Abbasi).
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also it creates variety and improves the quality of 
the human-built environment (Fig. 5a,b).

2. Natural elements in the architecture
 Water, trees, sunlight, etc, are considered to 

be the components of architecture; therefore, 
architecture makes an intimate connection with 
nature (Fig. 6).

3. Natural substances as the architectural materials
 Exploiting natural, local and recyclable materi-

als, such as sun-dried adobe, brick, wood and 
gypsum, is the dominant characteristic of these 
traditional houses where these building materi-
als create a nature—compatible architecture.

3.1.2 Harmony of architecture with the intrinsic 
dimension (essence) of nature

This approach brings about the coordination 
between the essence of  architecture and nature, 
and involves exploiting the natural processes, 
nature’s qualitative characteristics and the rules of 
nature in the architecture.

3.1.2.1 Natural processes in the architecture
Adaptability and compatibility can be named as 
the most important natural processes. In nature, 

Figure 4. The separation of winter and summer sec-
tions, b: Respecting privacy principle, by building private 
and public sections in Rasoulian house (Haji-Qassemi).

Figure 5a. Day pass and a variety of architectural qualities in Rasoulian house (Adeli).

Figure 5b. Seasonal change and variety of  architectural qualities in Lariha house (Abbasi/www.yazdchto.ir).
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everything adapts itself  to its surrounding environ-
ment something which brings about the chance 
of  its survival. On the other hand, compatibility 
between the natural events and also between every 
natural event and its context are commonplace in 
nature (Alexander 1979).

There is the same characteristic between the 
events which take place in traditional architecture. 
In the houses under study, human events (activi-
ties) and natural events are inextricably inter-
twined, in such a way that natural events are both 
the compo nent, and the context of human activi-
ties and strongly support them.

For instance, a major part of the residents’ activi-
ties occur in the courtyard next to the natural ele-
ments and events. The followings are some examples 
of the coherence between natural and human events: 
putting a wooden bed over water next to the trees, 
the breeze on the water, the red fish in the water, bird 
song, the soothing evening sunlight, leaving fruits in 
the pool and family gathering, as well as personal or 
collaborative activities in the courtyard.

3.1.2.2 Qualitative characteristics of  nature in 
the architecture

In this case, truthfulness, semantic hierarchy, repeti-
tion and variety are some characteristics of nature, 
which are taken into account in the present houses.

1. Truthfulness
 “All those things which we loosely call nature…

are just those things which are true to their own 
nature”(Alexander 1979). They are void of 
every redundancy, and honestly present what-
ever they are. In such a concept, architecture is 
a place where everything is whatever wants to 
be. The manifestation of this concept in these 
houses can be studied as follows:
a. Respect to the essence of the building 

materials
 The application of  building materials in 

the stu-died houses is with great attention 
to their essence and qualities. For instance 
building plinths and basement walls with 
brick due to their pressure and rising damp 
resistance, and building other walls with 
sun-dried adobe due to their high thermal 
capacity can be named as the notable exam-
ples of  this principle (Fig.6).

b. Respect to the essence of the building 
materials

 The form of these houses represents its 
expected function. Indoor seasonal immigra-
tion and the courtyard pattern, ensuring pri-
vacy and building private and public spaces 
can be mentioned as examples of this princi-
ple (Fig. 4).

c. The truthfulness of structure in relation with 
the form of architecture

 There is a well-defined and honest relation-
ship between the form of  architecture and 
the structure. For instance, talar, placed 
elegantly on the main axis of  the court-
yard, needs buttresses to support back its 
horizontal thrust due to its wide span. The 
attachment of  two short-span gooshvares to 
both sides of  talar thoroughly completed 
the architectural pattern of  the building and 
rose to this structural challenge. Further-
more, the wall niches not only lighten the 
heavy walls, but also create a dynamic space 
with their rhythmic pattern (Fig. 7).

2. Semantic hierarchy
 Nature has its own semantic hierarchy which can-

not be perceived openly by the viewer in the first 
visit. Based on the addressee’s characteristics, 
condition and the environmental circumstances, 
the understanding of these meanings will be 
achieved. These houses develop thought-provok-
ing places through symbolism and abstraction, 
despite their legibility and clarity. For instance, 
orosi (a kind of lattice sash window) with its 
geometrical patterns and color glasses not only 
brings about vibrancy, vitality and dynamism 
but also, in a deeper layer of meaning, manifests 
heaven and otherworldly beliefs which make the 
viewer thoughtful (Fig. 8).

Figure 6. Vine as a natural shade in Lariha house 
(Mahmoudi Aznaveh).
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3. Variety and repetition
 Nature is of repetitive patterns and structures 

which create unique phenomena, since the “pat-
terns interact differently at every spot. They 
interact differently with one another and they 
interact differently with the details of their sur-
roundings” (Alexander 1979). Nature-inspired 
architecture is of the same characteristic, that 
is, the natural building has the same balance 
between repetition and variety. This feature is 
easily observable in the facades of  these houses 
(Fig. 9).

3.1.2.3 The rules of  nature in architecture
These residential buildings are in compliance with 
the rules of  nature. For instance, these houses are 
established on the basis of  perfect realization of 
gravity and structural stability, in such a way that 
the forms of the structure clearly present force 
transfer (fig. 10). Furthermore, a variety of light-
weight techniques have been employed to increase 
the structural stability and resistance of  the build-
ings against lateral forces for which kane Sazi (a 
lightweight construction technique, in which the 
distance between the flat part and the arch part in 
the arch roofs is hollowed out leaving small con-
structed holes) can be cited as a notable example 
(fig. 2). Moreover, in the houses under study, the 
rule of energy-efficiency and the life cycle rule are 
noticeable, for which passive methods have been 
applied and natural and recyclable materials have 
been employed.

3.2 The perfection approach

Nature perfection in these buildings is accom-
plished in two ways: the tangible presence of natu-
ral elements as a symbol, and the abstract presence 
of  the natural elements.

3.2.1 The symbolic presence of natural elements
The tangible presence of  natural elements, men-
tioned in the harmony approach section, is emphat-
ically accompanied with their symbolic aspects. 
For instance, the entrance of  water in the tradi-
tional architecture is not just to satisfy residents’ 
needs and requirements but primarily according to 
its otherworldly aspects in traditional belief. Hav-
ing perceived the properties and the behavior of 
water, the traditional architects objectified water in 
these houses focusing on the symbolic meanings of 
water, and revealed the centrality and unity in the 
architecture (fig. 9).

3.2.2 The abstract presence of natural elements in 
the architecture

In this case, instead of the tangible presence of 
natural elements, their abstract figure is presented. 
The abstract nature represents a symbolic meaning 
or otherworldly belief, for which geometric plan 
and the decorations in these houses can be men-
tioned. For instance, in Arabesque, vegetative or 
floral figures with intertwined lines and patterns 
are depicted in an abstract mode. These elaborate 
designs used to symbolize the transcendent and 
infinite nature of  God and represent some other-
worldly concepts and remind of the secrets behind 
the material world (Fig. 10).

Furthermore, sun and the sunlight, as symbols of 
pure light (God) which shines on the material world, 
are represented in the form of Shamse (Fig.11).

Figure 7. Talar gooshvare attachment in a compatible 
structural architectural system in Kolahdouzha house 
(Adeli).

Figure 8. Lariha house, semantic hierarchy in architec-
ture (HamidReza Dehgham).
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4 CONCLUSION

As it was stated, concerning nature, architecture 
is of two aspects: architecture as a part of nature, 
and architecture as a man-made creation in nature. 
Sustainability of  architecture as a part of  nature 
requires compatibility and harmony with nature, 
while considering sustainability of  architecture as 
a man-made creation in nature requires bringing 
nature to perfection. In other words, in terms of 
sustainability, harmony with nature and nature 
perfection are two entirely reasonable architectural 
approaches to nature, since, in the traditional view, 
sustainability of  the things is achieved through 
being in harmony with nature and being in the line 
with the distend perfection.

Adopting these approaches and considering the 
triple dimensions of  nature (physical, intrinsic and 
symbolic dimensions), in these houses, traditional 
architects employed nature in a variety of forms 
and ways and this is the secret of the sustainability 
of  this architecture through centuries.
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Figure 11. Vegetative motives and natural elements 
in an abstract form in Kolahdouzha house (Mahmoudi 
Aznaveh).

Figure 12. Shamse as an abstraction of  sun and light in 
Kolahdouzha house (Mahmoudi Aznaveh).

Figure 9. Kolahdouzha house. a: repetition and variety in 
façade; b: water in geometric designs located at the center of  
the courtyard, as a symbol of purity and sancity (Adeli).

Figure 10. The legibility between the form of the struc-
ture and load distribution in Rasoulian house (Abbasi).
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ABSTRACT: Bursa is a metropolis with numerous villages; the traditional architecture is character-
ized by masonry ground level walls supporting the timber frame of  the upper floors. With the advent 
of  modern techniques and materials, there has been a shift in the construction industry; the traditional 
character of the villages started to change dramatically. Further damage can be stopped by adoption of 
systematic approaches. Legal protection is important but lack of  technical expertise and financial support 
results in great losses to vernacular architecture. Recently, public funds and technical assistance have been 
provided to improve streetscapes and rehabilitate the historic houses in villages. Conservation projects are 
being guided by local governments. Four historic villages near Bursa were studied to compare the current 
conservation mechanisms in force and to suggest guidelines for good practice.

1.2 Methodology

The research aims to make an assessment of the 
approaches to the conservation of rural heritage 
around Bursa. Current conservation measures 
depend on the technical capacities and the budgets of 
the local governments in the region. There are many 
historic villages but due to lack of legal protection 
and financial support, they have not been the subject 
of conservation projects until recently. To discuss 
the impact of conservation decisions and the ongo-
ing projects, four historic villages were selected in the 
vicinity of Bursa. A survey was conducted to see the 
state of conservation and the financial and profes-
sional support from the local governments or other 
agencies. The research included visits to the sites and 
collection of information from the responsible bod-
ies. The second step was to compare the effectiveness 
of the different conservation approaches. The paper 
will discuss the positive aspects and drawbacks of 
the different strategies in order to make sound deci-
sions while selecting conservation approaches.

The decisions of the Regional Monument Coun-
cil form the legal basis on which the local authori-
ties develop conservation projects. The Ministry of 
Culture and Tourism, the Governorate of Bursa, 
local authorities, private firms and NGO’s sup-
port preservation activities in villages. There are 
diverse approaches; some villages are neglected and 
redundant, some attract visitors and are used for 

1 INTRODUCTION

1.1 History of the region and the need for action

Bursa, ancient Prusias, was a fortified city perched on 
the northern slopes of the Mysian Olympus. After the 
Ottoman conquest in the fourteenth century, the city 
grew outside the Hellenistic walls and became a signif-
icant commercial center with spacious inns and cov-
ered bazaars. The town and the surrounding region 
were famous for silk production and industry until 
the second half of the 20th century (Cantimur 2013).

Bursa’s population grew from 847,000 in 1970 
to 2,741,000 inhabitants in 2013. Due to the urban 
sprawl and encroachment of industry over the fer-
tile plains, the landscape and villages around the city 
have changed dramatically; urgent action is needed to 
save the rural settlements which are not yet affected.

The documentation and listing activities have 
been restricted in the rural areas of  Turkey. Recently, 
local governments assume more responsibility for 
cultural heritage, restoring historic buildings and 
assigning them cultural and recreational functions. 
This is a good sign for the future of historic vil-
lages. Several NGO’s are interested in heritage and 
support conservation efforts but expert advice and 
traditional skills are needed for better results. The 
research presented here tackles with the protection 
measures in force and the methods used to main-
tain and improve the rural heritage of Bursa.
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festivals, film shooting and cultural events. The selec-
tion of the villages for research reflect this variety. 
They were from the east and west of the metropolitan 
center. The village at the eastern end, Cumalıkızık, is 
governed by Yıldırım Municipality. The other three 
villages are located to the west of Bursa and within 
the boundaries of Nilüfer Municipality. The com-
pleted and ongoing projects in the region have been 
researched by site visits; additional technical data was 
collected by consulting the Bursa Monument Coun-
cil and the technical staff of the local authorities.

In Hasan Ağa village, the historic mosque dat-
ing from 1852 (Vakıflar 1986) was designated but 
the old houses around it were not considered wor-
thy of protection. The mosque suffered from the 
1999 earthquake; it could have been repaired but 
the local government insisted on its delisting and 
demolition. Thus the old village mosque was lost. 
The traditional houses are in a dilapidated condi-
tion. Instead of repairing them, people build new, 
larger houses in the adjoining gardens. Uncon-
trolled development due to lack of protection 
measures has lead to the loss of the visual and 
structural integrity of  the rural landscape.

Apolyont (Gölyazı), ancient Lopadion, is a beau-
tiful site, attracting visitors. In spite of its archaeo-
logical and architectural significance, the efforts for 
Gölyazı’s conservation have not produced satisfactory 
results. Several houses are in ruins. Recently, Nilufer 
Municipality, restored an old house to be used as a 
retreat by writers. There is a conservation plan for the 
site and workshops are being organized to bring for-
ward new ideas for the future of the place.

It is important to support rural life and sustain the 
population living in the villages. If the living condi-
tions are not good, people leave their villages to look 
for jobs in big cities. There are efforts to vitalize the 
neglected, depopulated historic villages by enrich-
ing them with new functions. In this respect, some 
villages have priority due to their natural assets, set-
ting, architectural quality and integrity. Misi which 
has been designated as a conservation area in 1989 
is one of them. A conservation plan has been devel-
oped for the village and there are projects to restore 
its houses and streetscapes (Fig. 1).

An old house was converted into the local 
museum; another house became a children’s library. 
Women from the village came together and estab-
lished a restaurant, serving local dishes. The local 
authority leads the ongoing street improvement 
project.Costs are shared; local authority pays for the 
façades and roofs; the interiors are improved by the 
house owners. Another village which attracted schol-
arly attention and public funds for its rehabilitation 
is Cumalıkızık, situated 12 km to the east of Bursa. 
The village was designated as a conservation area in 
1981; legal protection prevented the construction of 
out of scale buildings within the village.

A conservation plan was developed in 1993 but 
did not come into force until 2012. The recently 
revised conservation plan aims at protecting the 
authentic village with its street structure, timber 
houses and the surrounding orchards and the for-
est. The people are encouraged to live in the village 
and maintain their property.

Cooperation among Bursa’s Chamber of Archi-
tects, several NGO’s active in cultural heritage field 
contributed to the engagement of the local authority-
Yıldırım Municipality-in preservation activities for 
Cumalıkızık. Several workshops, summer schools 
were organized in the village and project proposals 
were developed for its future (Bilenser, 1999).

Yıldırım Municipality treats the village as a sig-
nificant heritage site from the Ottoman period. 
With the approval of the Ministry of Culture and 
Tourism, Governorate of  Bursa provided finan-
cial support for the implementation of restoration 
projects. The municipality has managed to develop 
the necessary technical documentation and restora-
tion projects for all the listed buildings; houses, the 
village mosque and the small public bath. Since two 
and half years, the authors have been working with 
Yıldırım Municipality to conserve the Cumalıkızık 
village. A lot of new information about materi-
als and construction techniques is collected and 
experience gained during the implementation of 
restoration projects. Interest of the local people in 
conservation is increasing in parallel with systematic 
works. The adherence to international conservation 
rules and training of craftsmen in traditional tech-
niques is one of the major gains from the projects.

2 CHOOSING THE REHABILITATION 
MODEL

In preserving rural landscape, the Ministry of Cul-
ture and Tourism has a great role because the desig-
nation process is its responsibility. When there is no 
legal protection, the inherent values of the site are 

Figure 1. Street rehabilitation in Misi (2014). Credits: 
The authors.
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not recognized and the chances for preservation are 
reduced. Hasan Ağa village is only one of the many 
villages which has suffered from lack of designation 
as a cultural asset. The second step after designation 
is the establishment of the mechanism to enforce 
active protection. 1/1000 scale conservation plans 
are a necessity to define permits for new buildings 
and control changes. Gölyazı, Misi and Cumalıkızık 
have conservation plans but conservation activity 
has been very limited until recently. For projects, 
local governments allocate budgets from their own 
sources and/or get funding from the Governorate of 
Bursa. Nilufer Municipality has several projects in 
Gölyazı and Misi. The scope of the works, the qual-
ity of the projects and implementation are important 
factors contributing to the success of rehabilitation 
efforts. The experience in Misi includes rehabilita-
tion of street façades and the restoration of some 
historic buildings. The conversion of a house to a 
children’s library contributes to the appreciation of 
the historic building and its educational value. In the 
street rehabilitation project, the local government 
pays for the street façade but does not offer techni-
cal or financial assistance for the interiors.

When the selected villages are compared for their 
inherent values, Cumalıkızık ranks higher with its 
integrity as a heritage asset and the architectural 
and structural quality of  its houses. The quality of 
the craftsmanship, the time, energy and attention 
devoted to project development and implementa-
tion phases in Cumalıkızık also score higher when 
compared to the projects developed in the other 
villages. Providing details of the approach to the 
rehabilitation projects in Cumalıkızık may help to 
explain the model better.

2.1 Old houses and the need for rehabilitation

There are no inscriptions on the houses in 
Cumalıkızık, but by stylistic analysis, most of them 
are dated to the nineteenth century. The houses are 
two or three storeys high.

The access to the houses from the street is by two 
winged doors opening to the entrance hall and the 
courtyard. The ground floors have spaces reserved 
for household animals, storage of goods and fire-
wood. Usually, there is a stable, an oven for bak-
ing bread and a toilet on the ground level. Timber 
stairs lead up to the first floor, which has a gallery/ 
a semi-open space preceding the rooms. In houses 
with two floors, the upper floor was used for most 
of the activities of the household. In the houses 
with three floors, the intermediary floor with its 
low ceiling was used during winter and the spacious 
upper floor was preferred in the hot season.

In old Turkish houses, people sat on fixed sofas 
placed along the walls (Kuban 1995). Floors were 
covered with rugs or carpets; cushions and curtains 

were the accessories. Beds were kept in the cup-
boards and spread out on the floor at night. To serve 
meals, they used big trays which were removed after 
the meals. Today, village people tend to use mod-
ern furniture like couches, dining tables and double 
beds which occupy a lot of space in the rooms.

Old houses lack several of  the services which are 
essential for modern living. According to interviews 
with the village people, proper kitchens, bathrooms 
and toilets are needed. Heating in old houses was by 
fireplaces. In the 20th century, when people started 
to use stoves for heating, most of the fireplaces were 
blocked by building a wall in front of the niche.

2.2 Problems related to masonry structure 
and timber frame

Local stone was used to build the high walls of 
the ground level. Earth mixed with straw was used 
as the mortar and for plastering. The stone walls 
are reinforced with timber lacing at intervals of 
1–1.5 m. Unless it is neglected and deserted for a 
long time, this kind of  structure resists earthquakes 
and behaves well when subjected to tremors. Walls 
are protected by wide eaves but leaking pipes or 
neglected roofs can lead to the washing off of  the 
mortar from the masonry construction, as a result 
of  which the walls become unstable.

In houses with major structural problems, res-
toration of cracked walls and replacement of dete-
riorated timbers are necessary. Damaged sections 
of  the walls are dismantled and reconstructed with 
the same materials and technique.

The timber upper structures of the houses are 
filled with adobe blocks. The nearby forest sup-
plied the timber for the houses. The craftsmen 
used large cross sections of  chestnut trees in col-
umns, joists and the roof structure to make robust, 
durable structures. It was considered of  prime 
importance to use the same traditional materials 
and techniques for restoration (Soikkeli 2000). The 
contractor tried to supply chestnut trees for the 
replacement of columns and roof trusses.

2.3 Need for remodeling and refurbishment

In the twentieth century, people changed their way 
of  living and tried to adapt their houses according 
to their new demands. They added kitchens, bath-
rooms and toilets to the houses. Windows were 
enlarged. During the recent survey for rehabilita-
tion, the inappropriate additions damaging the 
original form and integrity of the structures were 
indicated on the plans and cross sections, with an 
intention to remove them during restoration.

In and around Bursa, the climate is temperate 
but with the nearby Olympus, southern blizzards 
bring cold spells on the village. It can be hot in 
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summer, so courtyards with shaded areas and the 
spacious galleries are ideal for summer use.

Houses are open to the garden and only the 
rooms were heated in cold days. The problem with 
the galleries on the upper levels is that they are cold 
in winter and rain can come in and wet the floor. 
People tend to close in these semi-open spaces. 
Some galleries were walled in; plywood ceilings were 
added in order to stop heat loss. The modifications 
were made without consulting the local authority.

Although suitable for winter use, closed galler-
ies are not so favorable in summer. Insertion of 
removable glass panes or curtains is a practical 
solution for good ventilation in summer.

Old houses have historic and aesthetic values. 
During the preparation of restoration projects, the 
demands of  the proprietors were evaluated. Usually 
the ownership of the houses is divided. There are sev-
eral heirs and each shareholder wants to have a sepa-
rate part in the house. To divide a house into smaller 
units is possible when the number of shareholders 
is small. Rehabilitation aims at improving modern 
comfort, whilst still respecting the core values of the 
houses (Young 2008). The insertion of a new kitchen 
and a toilet without interfering with the structure and 
the spatial features is a critical issue. Specific solutions 
need to be developed for each house, considering the 
house type and the habits of the users.

Adaptation of  the houses to other functions, 
like a guest house or a cultural center is a diffi-
cult task. Some new service areas can be inserted 
between rooms or within closets. New bathrooms 
and kitchens on the first and second floors requires 
installation of vertical shafts. The presence of  a sta-
ble or a storage room on the ground level helps to 
insert the new installation, without causing visual 
interference to the entrance hall.

3 GUIDELINES FOR REHABILITATION

3.1 Defining priorities for action

Historic houses deserve preservation but after the 
designation of the village as a historic site in 1981, 
the people in Cumalıkızık were not provided with 
any technical or financial help for maintenance and 
repairs. Some house owners were not happy because 
of the restrictions imposed on their property. For 
many years, the inhabitants could not repair their 
houses because they did not have the financial means. 
Some villagers moved out but they did not sell their 
property. Thus, the social structure of the village 
was preserved. Unfortunately, the families which 
continued to live in the village repaired or rebuilt 
their houses without much care for authenticity.

Since 2007, the technical staff of Yıldırım Munic-
ipality coordinates conservation works in the village. 

The municipality receives grants from the Governo-
rate of Bursa for the implementation of projects.

There are difficulties in adapting the old village 
houses to modern standards of  living. Heating, 
water supply, electricity, telephone, internet are 
needed. Insertion of new electric and heating sys-
tems without disturbing the general outlook of the 
interiors and exteriors of  historic structures is an 
important issue.

Municipality made an assessment of the condition 
of the houses and prepared a priority list according 
to the urgency of the interventions, the architectural 
significance and authenticity of the structure. Sev-
eral architectural firms were contracted to develop 
the rehabilitation projects. The projects aimed to 
adapt the houses to present day conditions without 
damaging their characteristic features. During the 
implementation of the projects, ICOMOS Charters 
on the Built Vernacular Heritage and Principles for 
the Preservation of Historic Timber Structures were 
taken as guides (ICOMOS 2001). Within this frame-
work, 23 houses have been restored in Cumalıkızık 
since 2012. Repairs were undertaken by trained 
craftsmen, using traditional materials and tech-
niques. The exteriors of houses were painted using 
traditional colors (Ahunbay, et al. 2013).

The details of rehabilitation work and problems 
encountered during the execution of the project 
can be better explained by examples. The authors 
have contributed to the implementation of  the 
projects as the site manager, control engineers and 
conservation expert.

3.2 Case Study 1: House of the Ilhan Family

This three storey house is located at a central posi-
tion in the village, very close to the main square. 
The project was developed by conservation archi-
tect Emrah Ünlü and his associates after consulting 
the house owners and taking into consideration the 
impact of the changes on the spatial character and 

Figure 2. House of  Ilhan family, south façade. Credits: 
E. Ünlü, 2012.
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integrity of the structure. Originally inhabited by a 
single family, the three storey house is now owned 
by three sisters who want to have separate apart-
ments. To transform the house into three independ-
ent units presented problems. Care was taken to 
preserve the authentic spatial character integrity of 
the house. The additions are easy to remove being 
made of timber (Fig. 5). The house had advanced 
material decay and structural problems due to the 
subsidence of  the south wall of the ground level.

As the first step in the intervention, the masonry 
walls were consolidated and the timber frame was 
propped. The upper part of  the south façade and 
its timber frame were preserved; the deteriorated 
floor joists and boards were replaced. The project 
is considered successful, as the structure was saved 
from collapse and most of the original fabric has 
been preserved.

3.3 Case Study 2: Houses of the Akay Family

This group of houses is situated over a large iso-
lated plot. Originally, there were three separate 
houses belonging to the members of  the same 
family. Due to neglect, the house at the northeast 

collapsed. Considering the size of the plot, the 
spacious courtyard and the number of rooms, the 
decision was to convert the houses into a guest-
house. Since the old houses did not have proper 
toilets and bathrooms, these facilities had to be 
added. The designer proposed to insert new bath-
room units between bedrooms; some rooms were 
to be divided into two and used as the toilet and 
bath units of  the adjoining rooms.

When restoration works started at the end of 
2012, the houses were in an advanced stage of deteri-
oration. The timber frame was documented and the 
deteriorated members were removed to be replaced 
by the same sized sound members. The entrance hall 
of the second house was converted into the break-
fast room. The proprietors changed their mind as 
the project neared completion. The older of the two 
house owners, an 85 years old lady, who had been 
living in Bursa for thirty years wanted to come back 
and live in her house. Her wish was accepted by the 
other shareholder, her daughter, who decided to 
move to the village and live with her mother. The 
daughter has plans to use her part as a hostel.

Only two of the over twenty projects could be 
presented here. The rehabilitation has created a 
positive atmosphere in the village. People ask when 
their house will be restored. Interviews were made 
with local people to learn about their impressions 
and ideas about the ongoing and completed con-
servation works. All expressed their satisfaction 
to have proper kitchens, baths and toilets. They 
are happy that their houses are carefully restored. 
They believe that Cumalıkızık deserves to be pro-
tected for the future generations.

3.4 Current trends in conflict with proper 
conservation

With its beautiful natural surroundings and attrac-
tive historic atmosphere, Cumalıkızık has a potential 
for tourism. It is accessible by public transportation 

Figure 3. Ground floor plan of the Ilhan House. Credits: E. Ünlü, 2012.

Figure 4. Ilhan House, second floor plan with new 
bathroom and kitchen. Credits: E. Ünlü, 2012.
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and tours are organized for local people and tour-
ists, especially on weekends. At the moment, there 
are several cafes, and restaurants in the village; the 
number of hostels are restricted, but they tend to 
increase with the tourism movement. The first 
attempts to raise awareness about Cumalıkızık’s cul-
tural value were led by Bursa Metropolitan Munici-
pality and ÇEKÜL Foundation (Yılmaz 1999). 
They restored and converted some houses into res-
taurants and hotels in order to offer suitable services 
to the visitors. These houses are still active.

Local people are happy about arrival of  tour-
ism; they profit from the commercial activity but 
this might have adverse effects on the integrity 
of  the place. A recent critical development asso-
ciated with tourism is the transformation of the 
streetscapes and open spaces. Garden walls which 
were important for the privacy of the family are 
removed to establish a visual link with the gardens 
that are used as cafes or restaurants.

4 CONCLUSIONS

The joint efforts of professionals and NGO’s of 
Bursa have been useful in attracting attention to 

cultural heritage and developing projects for rural 
sites. Major conservation projects should be sup-
ported by funds and a multidisciplinary team 
equipped with conservation experts to carry out 
systematic work on the site. It is important to 
develop sound proposals and find sustainable solu-
tions to the preservation of  historic villages.

Currently local authorities prefer street rehabili-
tation projects which require a small budget and 
produce quick results. But the life span of cosmetic 
repairs (façadism) (Tiesdell 1996) is very short. 
More proper and conclusive method of interven-
tion is the in depth study and rehabilitation of 
the traditional structures. The experience gained 
in Cumalıkızık can be shared with other heritage 
authorities, to improve the conservation practice in 
other villages.

Conservation plans aim at preserving the land-
scape and the rural atmosphere. Tourism should 
support the sustainable development of rural set-
tlements. The risks should be kept under strict 
control; the changes should be monitored care-
fully by the authorities and the other interested 
parties.
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ABSTRACT: In the extreme southeast Region of  Murcia, one will come across a natural region which 
is known as Campo de Cartagena. It’s situated between the prelittoral mountains of Carrascoy and the lit-
toral mountains of  la Muela, la Fausilla and Minera de Cartagena-La Unión, limiting the eastern part of 
Mar Menor. This particular orography, brings a very interesting architecture which highlights a flat roof 
cover by láguena, which is cute perculiar compared with other vernacular architecture. In spite of  being a 
very rooted system over this area, actually there are a few cases where it is possible to discern it.

Although most of the hydraulic infrastructures 
performed in that period perished along the time, 
they were constantly rebuilding or erected in places 
where the population needed them. The water for 
cultivation service had two different origins, firstly 
the ravines and secondly the underground waters. 
The later one consisting of the extraction from 
the phreatic levels by wells, water mills or wind 
mills. Cisterns and pools were used for storage and 
canals and small aqueducts were used for driving 
the water to other areas.

After the Reconquest, the first areas to be occu-
pied were the irrigated areas because they were 
the richest soil earths and secondly the plains with 
the dry lands. Afterwards in the 15th century they 
attributed all the fields without owners which were 
not taken up before. From this moment the villages 
and settlements received their toponymy from the 
name of the dominant families in each one such as 
Los Almagros, Los Soto, Los Flores, etc.

3 STUDY AREA—RURAL LANDSCAPE

The study which will be developed below about 
dwellings, was carried out by using the following 
research methods.

Field research over an enclosed area around the 
villages which will be mentioned below, with the 
objective of working on a reachable surface. In order 
to locate existing laguena examples, it was used for 
an air searching by using the informatic tool Google 
Earth. We found a bibliographic study at the local 
archive of Cartagena where it was possible to find 
reports about repairing works in the dwellings of 
Campo de Cartagena. These houses were solved 
with roofs of laguena which were replaced by new 
constructive techniques. It was looked up bibliog-
raphy concerning to a parallel building system 

1 UBICATION

Campo de Cartagena is a natural region situated in 
the southern region of Murcia. With The Campo 
de Murcia those are extended over a descendant 
plain which is directed to the south and between 
prelitoral mountains of Carrascoy and the litoral 
mountains of La Muela, la Fausilla and Minera 
de Cartagena-La Unión and in the east it is limited 
with the sea of Mar Menor. It is an interior plain 
but with a proximity to Mar Mediterráneo.

It is a territory with dry-mediterranean weather 
with an average rainfall of 300 ml per year in which 
courses of river are not regular, when there is rain-
fall the ravines natural river beds drive the water 
to the coast. The most important ones are Rambla 
del Albujón which separate Campo de Murcia and 
Campo de Cartagena whose mouth is in Los Alcá-
zares (Mar Menor) and Rambla Benipila which is 
the recipient of others less descendant from Sierra 
de la Muela and with mouth in Cartagena.

2 BEGINNING

Campo de Cartagena is a landscape configured 
by the agricultural farming since Roman times. It 
was dedicated principally to cultivations suitable 
for non irrigated lands and specially to the esparto 
grass. Fahs Qartayanna or Fahs Arrabeh as it was 
known Campo de Cartagena by Arabs lifted a ren-
aissance with the recovery of the agriculture.

At that moment alquerías and rahales were the 
agricultural farming systems heirs from old roman 
villas dedicated to the field exploitation and stock-
breeding. Horse raising was usual in that areas 
were was not possible to bring water to them and 
the cultivations of  esparto grass continue being a 
dominant element even nowadays (Al-Maqqari)
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knowned as launa which take place in Alpujarra. 
Actually this technique continues being used to 
cover roofs all around that area and shares simi-
larities with laguena of Murcia.

This region whose specific characteristics con-
cerns to orography, agriculture, occupation and 
architecture is located in the extreme southeast 
of  Campo de Cartagena and therefore, nearby 
Sierra de la Muela here, we find a territory with 
a different orography and in where flow large 
watercourses. This territory, spreads from the foot-
hills of  Peñas Blancas (commence of  Sierra de la 
Muela) which remain on the edges west and south, 
until the beginning of the plain with Rambla de 
los Puertos at north side and village of  Los Llanos 
at east side. In its extension will be found, hills of 
Cabezo del Moro, Cabezo de los Rodados, Cabezo 
del Lobo, Cabezo Alto and Cabezo del Calderón, 
and also flow along it, el Barranco de Sagena, as 
well as the ravines of Los Jarales, Los Barbastres 
and Perín, which finally conforms the Rambla de 
Benipila. An example of adaptation to this eleva-
tion in the 21th century, is the construction of the 
aqueduct for channel of Taibilla.

All such conditions have let a different rural 
landscape, in which the crops are found on terraces 
and stepped platforms, and where their species 
were traditionally cultivated, which are different 
from those which are in the plain surface. Although 

many species are still of dry land, the presence 
of  fruit trees is, which were not extended to the 
plains surface of Campo de Cartagena (predomi-
nant) until the 1980’s thanks to the large hydraulic 
infrastructures which transformed the cultivation 
of  rainfed land to irrigation lands. The irrigation 
water is stored in cisterns and deposits from ravines 
or water well and transported through canals and 
irrigation ditch.

The occupation in this area of human beings 
is apparently different. In the plane, humans have 
been founded in concentrated groups, giving occa-
sion to create rural towns of medium and big 
scale, whereas in this area, the human groups have 
been founded more dispersed, finding some areas 
with an increased concentration of families/dwell-
ings, but many of them are small towns, where 
exist groups of  one or two isolated dwellings. In 
that way, the parceling is different in this part of 
Campo de Cartagena, people seek small plots and 
correspond to the own families which work on it, 
however, in the plain surface, plots are rented lati-
fundia to families of tenants and farmers.

Dwellings are solved in a different way, follow-
ing a typology pattern which cannot be used in flat 
zones. Constructive systems depend on the place, 
where it is possible to find those materials that 
are needed. Moreover, molinos harineros or those 
which we use to pull out water are really usual in 
Campo de Cartagena, although they are not of 
much importance in the area.

The main towns situated within this framework 
are: Los Fuentes, Los Flores, Los Blases, Perín, Los 
Barrenas, Los Barbastres, Los Jarales, Los Liartes, 
Los Morenos, Los Montoros and La Corona.

4 ARCHITECTURE

Inside the whole architectural patrimony of  this 
region with vernacular values, it is important to 
mention some buildings such as flour mills, and 
water extraction mills as well as pigeon houses, but 
in this work the issue is the house, its characteris-
tics and constructive solutions, primarily the roof.

It is common of usage a kind of house general 
all over the studied region. This house consists in 
a scheme of two bays juxtaposed by its longer side 
and a lateral enclosed area. In the first bay there is 
a tripartite space with rooms to the right and left 
sides and hall-salon in the central part with a door to 
the dining room in the second bay. Access door, hall 
and dining room configure a transversal axis with 
branching to the sides. On the other hand of the din-
ing room there kitchen and a the storage room which 
usually are equipped with an exit to the outside.

In some cases the storage room could be com-
partmented into two parts, dedicating one of them 

Figure 1. Campo de Cartagena.

Figure 2. Plot’s comparative.
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to a sink and the other to a laundry place. The 
stable used to be an open and enclosure area par-
tially covered and arranged next to the house, even 
around two of  the external walls but never around 
the main façade which worked as an access point 
and lighting for the rooms.

It is relevant to indicate that this façade used 
to be directed to southeast in most of the houses 
except some of  them where the topography 
impeded it, in those cases the façade would be fac-
ing the south or southwest.

In the precincts belong to the houses may appear 
isolated elements destined to breeding of domestic 
animals like rabbits and pigs.

Almost all of  the houses possess their own water 
supply coming from wells. These wells provided 
enough quantity to irrigate the back gardens, for 
hygiene, to clean the house as well as for human 
use when it was clean waters.

Externally, the dwelling dispose of  a thick wall 
of  masonry, covered with a mortar layer. Indoors, 
there are three different types of vertical walls. 
The intermediate wall between the two bays is also 
solved with the masonry. The partitions that made 
bedrooms independent, were made from stew 
brick, and, those which separated service areas 
and kitchens, were made with adobes (Fig. 3). The 
recovering in those cases is carried out by covering 
the walls with a layer of earth and above is applied 
a mortar plaster.

5 BUILDING SYSTEMS

Externally, the dwelling dispose of a thick wall of 
masonry, covered with a mortar layer. Indoors, 
there are three different types of vertical walls. 
The intermediate wall between the two bays is also 
solved with the masonry. The partitions that made 
bedrooms independent, were made from stew 
brick, and, those which separated service areas 
and kitchens, were made with adobes (Fig. 3). The 
recovering in those cases is carried out by covering 
the walls with a layer of earth and above is applied 
a mortar plaster.

5.1 Roof of láguena

The cover system of láguena has been identified in 
this whole area, but this does not means that it is 
in other places, this cover could be made following 
the same ways as the ones that will be explained.

The structure is solved through softwood 
beams with a section of  16 × 7 cm which is rested 
on load-bearing wall each 50 cm and with a light 
slope. Originally trunks were used some of  which 
still remain in some dwellings (Fig. 11), but at any 
given time, every dwelling renovated their covers 
using squared softwood beams. Over the beams a 
framework of  reed rush mat was placed that joined 
together with esparto rope and reinforced among 
them with thicker reeds whose position falls on 

Figure 3. Map of study area with the found traces of láguena (Authors).
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Figure 6. Adobe wall (Authors).

Figure 7. Door’s lintel (Authors).

Figure 8. Rain gutter (Authors).

Figure 4. 1. Hall 2. Bedroom 3. Dining Room 4. 
Kitchen 5. Storage room 6. Sink room 7. Stable building 
systems (Authors).

Figure 5. Windows’ lintel (Authors).

the separation between beams (Fig. 12). Over the 
reed is spread a layer of straw and/or dry seaweed 
(Fig. 13), depending on the case of  1–2 cm which is 
useful to cover those small gaps that might remain 
between reeds and receive on it a layer of  earth of 

4 cm and over this, the láguena layer of  4–7 cm. 
Once is láguena poured over the cover, it was com-
mon to tread the láguena to compact it, and later 
it was smoothed with water to get a plain and uni-
form surface.
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The encounter of the láguena cover with the 
walls was solved making an overlap over the ending 
of the wall through the coping (Fig. 14) leaning to 
one side of  slate slabs that flows over the láguena to 
avoid that the water slides down the walls. In case of 
rainfall, the cover with the light to principal façades, 

Figure 9. Layer of earth (Authors).

Figure 10. Cover of láguena (Authors).

Figure 11. Trunk under láguena cover (Authors).

Figure 12. Reed (Authors).

Figure 13. Layer of  seaweed (Authors).

Figure 14. Coping (Authors).
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collects the water and is evacuates it through cylin-
drical canals or semicylindrical of kiln ceramic that 
extends 25 cm with respect to the façade.

Láguena is a material which is eroded away 
gradually and therefore, is required a periodic 
maintenance, thus usually close to every dwelling 
is provided a store of  láguena.

6 WHAT IS LÁGUENA?

The word láguena is not included in the Official 
Spanish Dictionary, although it is explained other 
word with similar meaning. “In some parts of 
Andalucía, magnesium clay in grey color which 
mixed with water create an homogeneous imper-
meable paste used to cover roofs and terraces”

Launa from La Alpujarra in spite of being a 
very similar material and building solution to the 
láguena is not exactly the same element. The one 
in La Alpujarra it is a blue-grey color magnesium 
clay of slate structure resulting from the rotting 
of  clayey slates, while has been found out that the 
láguena from Murcia comes from the phyllites. 
Phyllite is a type of foliated metamorphic rock 
created from slate that is further metamorphosed. 

It is primarily composed of quartz, sericite mica 
and chlorite. It has fine-grained mica flakes in pre-
ferred orientations, whereas slate has extremely 
fine clay flakes that achieve a preferred orienta-
tion. Among foliated metamorphic rocks, it is a 
gradation between slate and schist in the degree of 
metamorphism. Phyllites have a good fissility into 
sheets and the foliation is commonly silky shine 
and a greasy touch in it surface.

In the Region of Murcia, these phyllites used to 
be in grey, blue or violet colors. Inside the frame-
work of study, they located two principal extrac-
tion points with very high quality of  láguena. They 
took place in La Corona and El Huerto del Inglés, 
but the appearance of  the material is abundant all 
over the surface of the territory.

7 FINAL REMARKS

Because of  the constant maintenance necessary 
for this kind covering, the roofing system has been 
developed and renovated the time.

In some cases, they found roofs covered by 
láguena over prefabricated concrete beams and 
with the time they were covered again with asbes-
tos or metal panels over the láguena because of 
the continuous deterioration. In other cases, tra-
ditional flat roofs were directly removed in order 
to build pitched roofs covered with ceramic tiles 
(some of this changes were documented and now 
stocked up in the Archive of Cartagena, being all 
of  them from the years between 1950 and 1965).

The amount of all these factors unavoidably had 
headed the technique of láguena roofs toward the 
actual state, where the system is completely in dis-
use and only appreciate in ruin houses.
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Understanding matter to think and build differently: The amàco project

N. Álvarez Coll, R. Anger, M.M. Bisiaux & H. Houben
Amàco—Atelier Matières à Construire, Les Grands Ateliers, Villefontaine, France

L. Fontaine
Laboratoire CRAterre—AE and CC—ENSAG, Grenoble, France

ABSTRACT: Although local and natural construction materials are the most used construction mate-
rials around the world, they are rarely considered as a contemporary solution for building in occidental 
countries. Within this context, the amàco project (“building matter workshop”) intends to improve the 
general knowledge on natural construction materials through a pedagogical approach. In particular it 
focuses on the construction cycle in its entirety, and notably on the importance of understanding raw 
matter in construction. To do so, the project intends to make visible, in sensory and poetic ways, the physi-
cochemical behavior of the most common natural materials, such as sand, water, earth, wood, straw, etc. 
With an important place for aesthetics, the project develops scientific demonstrations with construction 
material, real scale exercises and an artistic approach. It proposes experimentations on material manipula-
tion that associate senses (sight, hearing, touch, smell, taste) and physical properties.

for a period of eight years up until December 
2019. The project is implemented by Les Grands 
Ateliers with consortium of three architectural and 
engineering schools: the Grenoble National School 
of  Architecture (ENSAG), the French Engineer-
ing School of Lyon (INSA de Lyon) and a French 
Engineering School of Paris (ESPCI ParisTech). 
It brings together researchers, engineers, archi-
tects and artists to develop an interdisciplinary 
approach of learning for building (amàco 2011).

1.2 Cooperative learning

Cooperative learning is one of  the postulates of the 
amàco project. The project tries to use the diversity 
of  participant’s knowledge (physicists, engineers, 
architects, artists, etc) to develop transversal ideas. 
Everyone can swing back forth from the trainer to 
the student position and the trainer doesn’t remain 
the one who knows (sage on the stage) but the guide 
of  the group. This capacity to work together allows 
the group to reach exceptional results in terms of 
creativity and innovation.

1.3 Teaching matter instead of material

To teach the physics of  matter, amàco established 
five categories corresponding to physical states 
rather than construction characteristics. Materials 
such as wood, concrete, earth or straw are appre-
hended from the same point of  view of  physics. 
This intends to facilitate the transfer of  knowledge 

1 THE AMACO PEDAGOGICAL 
APPROACH

1.1 Reconsidering the construction cycle

Sustainability questions in architecture are often 
dis-cussed exclusively by looking at the intrinsic 
properties of the material used for building. In 
particular, the construction cycle, that includes all 
the steps of construction from material extraction 
up to the erection of cities in a given territory, is 
rarely integrated in its entirety. Nonetheless, this 
cycle can be considered as the basis from which 
all sustainability concepts should originate from. 
Indeed, the solution for worldwide sustainability 
in architecture may not be based on the discovery 
of  a synthetic material with exceptional character-
istics, but rather on a rediscovery of the intrinsic 
qualities of a natural material: the intelligence of 
simplicity (Anger & Fontaine 2009) (Fig. 1).

However, the notion of construction cycle is 
rarely taught thoroughly in architectural or engi-
neering schools, mainly because the links between 
territory and matter, and between matter and con-
struction material is missing. The amàco project, 
which stands for “building matter workshop” in 
French, proposes to architectural and engineering 
schools a pedagogical approach to teach matter 
and material behavior to include them in the con-
struction cycle (Fig. 2).

For that purpose, the French Ministry for Higher 
Education and Research has granted the project 
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and innovating techniques between various con-
struction materials, from universities to industry, 
see Figure 3. The five categories are as follow:

Granular matter: Mineral grains such as sand, 
gravels and other granular material found in con-
struction material such as in concrete or earth.

Binding matter: matter in the form of mineral 
pastes capable of hardening and agglomerating 
grains or fibers such as in Portland cement, plaster, 

aerial and hydraulic lime, clay, natural cements, 
roman concrete, geopolymers, etc.

Fibrous matter: matter consisting of  vegetal fib-
ers, or fibers added to concrete mixtures such as 
wood, straw, bamboo, reed, hemp.

Soft matter: Matter neither liquid nor solid, imple-
mented as a paste, mud, an emulsion or a gel in con-
struction such as fresh cement, lime paste, clay mud, 
polymers, bitumen, paint, coatings and mortars.

Liquid matter: Interactions between water and 
building materials (freezing, thawing, condensa-
tion, evaporation, capillarity, corrosion, etc.).

Based on these five categories, amàco develops fas-
cinating, counterintuitive and sensory experiments 
to explore the properties of matter at the scale of a 
grain of sand, a fiber of hemp, a platelet of  clay or a 
drop of water. Through this exploration, the project 
aims to develop an intuitive comprehension of the 
behavior of matter. In a second step, the students are 
asked to apply this intuitive comprehension to the 
issues of construction material conception. For that 
purpose, amàco proposes creative and experimental 
workshops, where the students can work in collec-
tive intelligence and learn by doing. In a last step, 
through practical exercises and the implementation 
of educational construction projects, amàco reveals 
the links between the microstructure of matter and 
structural issues at the scale of the building. After 
going through these pedagogical steps, the future 
professionals should possess all the intellectual tools 
to transform any raw matter from a wide diversity of 
territories into a construction material.

2 UNDERSTANDING MATTER

2.1 Fascinating and counterintuitive experiences

How could earth constructions hold for thousands 
of  years? How can a simple blade of grass be the 
structure of a 40-meters long bridge? To clarify the 
intrinsic nature of matter and its physical properties 
(internal mechanisms), amàco bases its pedagogy on 
the development of counterintuitive experiences that 
have been initiated by a program called “Grains de

Bâtisseurs”. A counterintuitive experience is an 
experience that produces an inverse result to what 
was expected intuitively or which interpretation 
goes in the opposite direction of what common 
sense would predict. The aim of such experiences 
is to perturb conceptions and increase the desire 
to learn (Eastes 2002, Eastes & Pellaud 200). Sur-
prise and astonishment are used to acquire, with-
out advanced physical, chemical and mathematical 
knowledge, a general scientific and technologi-
cal knowledge of mater for its use in the fields of 
buildings construction and conservation. Surprise 
and astonishment are thus the amàco’s proposi-
tions to discover matter (Fig. 4).

Figure 2. The amàco project aims at reconsidering all 
of  the aspects that determine the construction cycle, 
starting with the land from which raw matter is extracted, 
the production of building materials, components, struc-
tures, buildings, human settlements, and finally address-
ing their integration as part of  a given territory (amàco).

Figure 3. The five categories of matter for amàco, 
which refer to different materials, usually separated by 
economic sectors and in formal education (amàco).

Figure 1. The citadel of  Bam, in Iran, is an example 
of  a construction process considered as cycle: the matter, 
extracted from the territory is used as construction mate-
rial, to build human settlements that are integrated into 
the territory (Iran, CRAterre-ENSAG).
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2.2 Learning with senses

Builders often know if the material is ready to 
use just by looking at it or touching it. One of the 
important objectives of the amàco project is to inte-
grate this “non-theoretical” information to develop 
student’s multiple intelligences. Through sensory 
exercises, the participants are invited to discover 
how their senses allow them to get information out 
of the material: mineral composition, presence of 
organic matter, salinity, humidity, and even what is 
only understandable through perception of senses.

Sight, as the predominant sense, sometimes hides 
information from other senses. For that reason, 
amàco proposes kinesthetic exercises that hide the 
vision of the participants to focus on feelings given 
by the other senses (Fig. 5). Students’ description 
of what they experimented during sensory exercise 
give a lot of  information on the behavior of matter: 
“it flows between fingers as if  it was a liquid” for 
fine sand (right top), or “it’s like touching a cloud” 
(right bottom), for clay. This has to see with the 
intrinsic properties of matter: for instance, granu-
lar matter can be classified by physicists as a solid 
or as a liquid. Kinesthetic exercises help the student 
to understand matter intuitively. They bring him 
closer from the material, making it more familiar.

2.3 Make the invisible visible

We can perceive the differences between various 
materials through their sensorial qualities such 
as color, grain, texture, sound, responsiveness to 
touch, smell, etc. However, if  our senses allowed us 
to “see the heart of matter”, we would find a variety 
of shapes and structures much larger than we could 
imagine from the internal structures. In another 
hand, the time scales of some chemical and physical 
processes are too short or too long for the human 
senses to perceive them. By changing this time scale 
we can see unexpected and hidden phenomena gov-
erning the behavior of the matter. amàco offers the 
possibility to approach matter at various space and 
time scales and to make the invisible visible. For that 
purpose, the project uses time-laps, slow down vid-
eos, polarized light, to show, for instance, how mate-
rials “grow older”, how they change in state, etc.

2.4 The aesthetics of matter

To promote the use of local material for construc-
tion, the general public needs to consider it as a right 
solution for building. However, raw materials such 
as earth or straw are considered dirty, weak and 
sometimes archaic. Through art, amàco proposes to 
improve the general opinion on raw matter and to 
show its aesthetics potentialities. The project takes its 
inspiration out of  the work of renowned artists that 
work with natural materials. For instance, accord-
ing to Antoni Tàpies, a Catalan painter «Think 
about straw or manure can be important nowadays. 
It relates to meditation on primary matter, nature 
essence, origin and force of life, etc.» (Tàpies 1970). 
For Koichi Kurita, a Japanese artist, «If people say 
earth is dirty, the power of art is to change mind 
about earth beauty» (Arlaud 2007). Within this con-
text, amàco established links with a group of artists, 
“Colectivo Terrón”, which develops theatrical shows 
based on the use of raw matter such as sand, clay or 
earth (Fig. 6). These shows are directed towards the 
general audience, from young kids to adults.

Figure 4. Illustration of counterintuitive experiences 
presented by the amàco project. The vibrated sand (left) 
shows magnificent miniature landscapes. When sand is 
poured on water, it forms a column instead of  a stalag-
mite (right) (Grains de Bâtisseurs, CRAterre-ENSAG).

Figure 5. Kinesthetic exercises in Les Grands Ateliers 
(Villefontaine, amàco).

Figure 6. Picture of the “Tierra Efimera” show in 
Pflasterspektakel Festival 2011, by the Colectivo Terrón 
(Linz, Stadlbauer).
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3 FROM MATTER TO ARCHITECTURE

Matter is composed of elements of various natures, 
sizes and shapes that are organized together in 
diverse arrangements. Yet, the verb to “construct” is 
related to the action of “combining together” (latin: 
cum-struere). We could thus assume that matter is 
also “constructed”. In this way, architecture can 
integrate construction principles at several levels: at 
the level of the matter (atom, pebble, platelet, etc.), 
at the level of the construction material (earth, 
cement, plaster, etc.) and at the level of the elements 
(structure, filled and empty spaces). Construction 
is thus the connection between microstructure 
and structure (Anger, Doat, Durand, Fontaine, 
Houben, Olagnon, Van Damme 2012).

3.1 Learning by doing

Once the students have explored the physical prop-
erties of matter and its behavior, amàco proposes to 
use intuitively this knowledge to transform raw mat-
ter in construction material. With no defined guide-
lines and with access to a broad range of raw matter, 
the participants make their own specific recipes and 
explore their strength, durability and appearance.

3.2 From construction material to structure

To facilitate the link between the intrinsic proper-
ties of  the matter with construction, amàco devel-
ops large-scale exercises, and tries to give through 
them answers to vernacular practices often mostly 
driven by social habits than physical facts.

The two examples below illustrate the concept 
of  knowledge transfer from the physics of  matter 
to the conception of  structures.

1. During a full-scale exercise, students built a 
3-meter sand tower with walls of only four cen-
timeters thick (Fig.7). Although the tower weights 

400 kilograms, it stands by itself. As a general rule 
for granular matter, the forces applied to the mate-
rial tend to be redirected towards the edges, and to 
destabilize stacking. To avoid destabilization in the 
sand tower, the students insert horizontal arma-
tures (woven fibers) at regular intervals between 
layers of compacted sand. The armatures create 
an extra network that stops the longitudinal stress. 
Portions of  the Great Wall of China are built fol-
lowing this construction system: superposition of 
sand layers and reed layers.

2. Friction between fibers at the micro-scale provides 
a high resistance to traction. When looking at 
a rope or wool, each of the small friction forces 
between each fiber of matter adds up and increases 
the resistance of the material. During a full-scale 
exercise, students build a bridge made exclusively 
of straw. This friction process is also the one used 
in vernacular architecture to construct structures 
with fibers such as bridges in Peru.

4 CONCLUSIONS

Since 2012, amàco has developed its pedagogical 
methodology and tested it in several universities 
under the form of short experimental and creative 
workshops. During the next year, amàco will insert 
its approach in many architectural and engineering 
universities of  France and hopes to reach Euro-
pean universities, construction professionals and 
general public. In 2015, the project will propose a 
semester-long course in collaboration with univer-
sity professors of the INSA School of engineers 
of  Lyon. After this semester of  test, this course 
will be adapted to other universities and architec-
ture schools. amàco will then train teachers that 
will eventually take the lead on the pedagogical 
approach. In the meantime, amàco will keep col-
laborating with research professors and artists to 
remain aware of the latest discoveries in the fields 
of  matter science, architecture and art.
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Project proposal for the urban redevelopment of Oia, the sunset town
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ABSTRACT: Santorini is one of the study sites proposed by the European project Crhima—CINP, 
(Cultural Rupestrian Heritage in the circum-Mediterranean area. Common Identity, New Perspective) 
financed by Culture Programme 2007–2013. Its purpose is to enhance the cultural area shared by Europe-
ans, the development of cooperation between the creators, actors and cultural institutions of the countries 
participating. Unique landscape for wild territory, anthropic action and geographical location; the persist-
ence of troglodytes systems and of  vernacular settlement have made it attractive and appealing. Research 
focused on the small village of  Oia. It has a delicate balance; remarkable the anthropic pressure in recent 
years of tourism, in particular at sunset time. Guests come from the entire island and pour on the sidelines 
of  the streets that climb the caldera. The project contrasts the individualistic logic of  land use, preserves 
social and communitarian use of  historic architecture, and proposes the integration of urban places.

of  black volcanic sand. The vegetation is low to 
withstand the strong winds coming from the north 
and northwest and to the lack of  rainwater.

The island's population, approximately 13,701 
(2001) inhabitants, lies in thirteen major settle-
ments. The volcanic origin of the island and the 
geological transformations have defined a unique 
landscape, tough and hard, that forced the man to 
realize a vernacular heritage and sustainable. The 
absolute aesthetic value of  the island, exclusive 
heritage, and its features have to be protected from 
human logic of  profit, from overcrowding of  sum-
mer tourism, and from neglect for places.

Dry stone walls and terraces, "xerolithies", 
works to protect the territory and landscape, they 
preserved water resources of the area and they 
defended it from erosion by wind and water; the 
abandon and their loss affects the territory and its 
liveability, and undermines the very stability of the 
settlements historicized. The furrows traced by the 
seasonal water perpendicular to the shoreline have 
beds steep and wide (NAMA 1998, v.2, 4), are in 
fact subject to significant wind and water erosion.

2 SETTLEMENT OF OIA

The settlement of  Oia, Ia or Apano Meria, is 
located on the headland peninsula and is con-
nected to the rest of  the island with only two drive-
ways, one coastal and the other recently excavated 
in the rock on the rampart of the hill; this is the 
main artery that connects the village to the town 
of  Fira and at infrastructure nodes such as the port 
and airport.

1 INTRODUCTION

Oia, the town of Sunset, is a village in the north 
of  the island of Santorini, lying to the south in 
the Cyclades archipelago. The unmistakable con-
temporary face of Santorini island is given by the 
appearance of its landscape marked by the erosion 
of  wind and the wounds of the earthquake, the 
geology of colored rock and humane solutions to 
the particular and contingent local aspects.

Santorini, a place of  transit of civilizations and 
peoples, it is surprising for the extraordinary min-
gling of the natural and man-made environment: 
the archetype of the shelter to live in caves, similar 
for type and equipment to those found in many of 
the regions of the Mediterranean; the built essence 
of  Mediterranean architecture with vaulted roofs 
and stone extrados, distinct from habitual archi-
tecture of  Aegean; archaeological evidence of rich 
and cultured cities as the Minoan city of Akrotiri, 
destroyed by the great eruption of 1500 BC, which 
makes possible to identify the island with the 
mythical Atlantis.

The island of  Santorini, or Θnη∼ ρα, "Thera", 
is the largest of  the islands in the Aegean Sea. It, 
together with the island of  Thirasia, has a circu-
lar shape that closes the central islands of Nea 
Kameni and Palia Kameni. The island structure is 
due to the long succession of  eruptive and explo-
sive events of the volcano. The caldera, concave 
part of the island, is consists of steep cliffs, almost 
vertical, from 100 to 350 meters high. It shows the 
varied geological and mineralogical composition 
with a thousand different colours. The east coast 
of  the island is sweeter and form natural beaches 
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The geography of  the peninsula is characterized 
at south by the caldera, on which ridge it develops 
the settlement, while to the north the land slopes 
down to the sea constant.

Oia, during the rule of  the Franks was one of 
five fortified “Kastelia” that made up the admin-
istration of the island and was ruled by the Vene-
tians. The village prospered from the late ninth 
century to the early twentieth thanks to the pro-
duction and marketing of wine and to trade enter-
tained with the Mediterranean countries.

With the diffusion of steam machinery and the 
movement of investment capital in the port of Piraeus 
in Athens, there was a gradual economic decline of 
the thriving port of Oia and a consequent gradual 
depopulation of the village. Its abandonment caused 
the degradation of the urban and regional structure. 
In 1977 we have reached a historic low with 306 resi-
dents including 16 dedicated to tourism; in 1991 there 
was a slight increase, while in 2001 the village reaches 
3376 inhabitants, largely devoted to tourism.

The urban structure of  the settlements on the 
island, which have developed over time, are due to 
the environmental factors, the geographic location 
dominant in the Aegean Sea, and the tumultuous 
historical events that have affected the sea and its 
islands. We distinguish three main groups: fortified 
settlements that develop along radial directions, 
those in linear development, and troglodyte settle-
ments, hypogea and excavated.

The agglomeration of  Oia consists of  6 villages 
that exemplify the main settlement types: Ia, the 
district of  Perivolas, the rural areas of Finikia and 
Tholos and the two coastal resorts of  Amoudi and 
Armeni.

Oia, founded as a fortified settlement, spread out-
side the walls as an excavated settlement on the rock 
wall of the caldera. The first documented sources 
of the settlement of Oia date back to 1480; they 
describe the seventeenth century fortified village 
with a population of 500 individuals, who mostly 
lived in caves. The original settlement was located 
in the northwest of the present town, it was almost 
completely destroyed by earthquakes and today 

remains only the Goulas, the fortified tower of the 
ancient castle built in red and black volcanic stone 
typical of the island. The native stone is the most 
widely used building material, and it provided, over 
the years, an excellent protection against fire.

The homes had a rupestrian nucleus carved into 
the rock. It was intended for the storage of food or 
shelter animals, while the upper floor was used as 
a dwelling. Narrow outside stairs leading from the 
street to the upper floors with vaulted spaces barrel.

In 1750 Oia was a densely built settlement and 
a fortified castel in the northwestern side. The city 
develops linearly along the caldera and then along 
the gorges of Finikia, created by the erosive action 
of  seasonal streams.

Along the ridge there are hypogeal homes: from 
the glacis you descend into a courtyard, fitted of 
cistern for collecting water, and usually overlooked 
by a room with a kitchen-oven, a second tank and, 
in depth, one or more rooms. Above the hypogea, at 
the beginning of  the twentieth century, the houses 
were built “by the ship-owners.” These homes fea-
ture neo-classical elements with influences of the 
Renaissance architectural models reinterpreted 
with local architectural elements such as arches, 
vaults, etc. The figurative elements and structural 
environments are larger than those of traditional 
houses in the other districts, show the health and 
wealth of  the owners derived from the flourishing 
trade and their social success.

On the sides of the Caldera have been excavated 
accommodation “of the crew”, vernacular archi-
tecture of great plasticity.

Rupestrian buildings characterize the district 
of Perivolas, inhabited by farmers-winegrowers: 
the “kanava”, ancient and modern carved cellars 
developed along the path immediately beneath 
the cultivated land. Perivolas hosts a number of 
recent buildings built after the earthquake of 1956. 
They were the answer to the housing needs of the 
population and at their desire to stay in the places 
of origin. The residential units are similar to that 
designed for Kamari by Greek architect Konstan-
tin Decavalla: a habitation module and replicable 

Figure 1. Aerial view of  the extreme northern portion of Santorini’s island (Municipality of  Thera).
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quickly constructible. The accommodation is a 
restatement of the vernacular home of the island, is 
composed of  two walls with a roof barrel vault with 
a semicircular profile and with two small court-
yards on both sides of  the house. Finikia welcomes 
the rupestrian settlements in her sidelines; the main 
road infrastructure of the town is the bed of the 
stream that flows linearly along the small canyon.

The “iposcafo” is the vernacular house, a cave 
dug into the steep sides of the valley or of the Cal-
dera, whose outer face is walled with local stone.

The houses are usually small, consisting of  two 
or three rooms with barrel-vaulted ceilings.

The two port villages Amoudi and Armeni are 
located on the slopes of  the caldera, respectively, on 
the west and south of the castle. Significant protec-
tion works, which extend to the sea, indicate their 
strategic importance for the life of the territory.

The urban landscape of  Oia is a wealth of high 
aesthetic value. The masonry elements are built 
with the typical red stone and black, cohesive by a 
mortar with high adhesion strength, rich in kaolin 
and lime. They extend to the outside the cave dwell-
ings by the affixing of built elements. The adhesion 
of  the buildings to the ground, which was mani-
fested by the excavation before that with the built, 
imposes the formal reasons of  a complex urban 
space. This is inextricably linked to the landscape 
and to the ground without continuity limits. The 
same continuity is felt between public and private 
space, which often coincide.

The roof  of  a building usually offers a terrace 
to the higher house, public pathways and service to 
homes are intertwined, and courts of  buildings also 
act as public moments of  rest during the journey 
of  the steep paths and stairs that form the mesh of 
connections within the traditional settlements.

3 INTERVENTIONS REDEVELOPMENT 
AND SUSTAINABILITY

The report proposes an abstract of  the degree dis-
sertation of M Antonelli and V. Grillo, promoted 
as part of  the workshops and training courses 
offered by the EU project CRIMA-CINP with 
the participating countries. The redevelopment of 
the village of  Oia, was shared with the head of the 
technical office of Oia, Eng. Konstantinos Vafei-
adis and Arch. Stella Ntakovanou.

The settlement of Oia is subject to protection 
restrictions. Since 1970 the organization O.N.T.H. 
is responsible for the conservation, restoration and 
enhancement of vernacular houses and buildings 
of  historic villages. In addition, they were realized 
specific interventions able to restore the vitality of 
urban and infrastructure works that would respond 
to economic development and tourism in the area. 

The works were financed by the public investment 
program of the State and with financing from the 
European Community. Currently the sustainability 
Habitat, initially supported by tourism, is likely to 
be compromised by his development of mass. The 
road infrastructures require a qualitative support 
to the city center and landscaping.

The project presented answers to some of the 
findings raised by the studies and to the demand 
for services and upgrading of the management 
program of Oia. The old and pleasant pedestrian 
street doesn’t present public spaces staging or serv-
ice, except for a small square on the side of a church 
in the central part of the settlement. Along the axis, 
there are four areas to be redeveloped, which could 
accommodate small public facilities, cultural, of 
service and commercial, integrated to spaces of col-
lective pause along the pedestrian path, connecting 
elements between the two main roads and center 
of reference of different urban areas. The facilities, 
with the creation of small volumes underground and 
external volumes, in contrast to the logic of individu-
alistic recently built on the island, denier of the social 
and community attitude of the historic architecture, 
offer appropriate places of pause and aggregation 
along the path, for residents and tourists. They safe-
guard the landscapes, welcome the footpath with 
their gardens and terraces-square, emulating the 
vernacular system of small meeting points trace-
able within the historic city, in plazas and terraces 
along the flanks of the caldera and often located in 
close proximity of churches. The structural system 
and constructive used for buildings proposed is the 
reinforced masonry with filled blocks of lapillo’s 
stone. This native stone, light and resistant to com-
pression, no large vacuoles, allows the hole punching 
of the ashlars in the factory for the production of 
lintels and pillars stiffening in rein—forced concrete. 
This system, with the armor of the horizontal joints, 
improve the resistance to horizontal actions, chang-
ing the behavior of natural stone, otherwise brittle, 
and introducing greater controllability in the behav-
ior in the event of an earthquake.

Square with basement parking. The structure is 
located between the two main roads, one vehicular 
and the other pedestrian, and discovers the land-
scape of  the entire island towards the caldera to 
the south, towards the cultivated slopes concluded 
from the sea to the north, and on the summit of the 
low hill of Mavro Vouno to the east. To the west a 
green shield and a masonry wall to protect the pri-
vacy of the young guests asylum. To the east, the 
scenic green ideally approaching the barren hill of 
Mavro Vouno, giving depth to the perceived land-
scape and hiding the structures of poor quality.

The building is proposed as an island in the 
ground, whose cut is exposed as a basic element 
for formal architectural space. The theme of  the 
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wall, archetype of the Mediterranean architec-
ture, interprets the limit of the building and of the 
pedestrian path, with a centripetal movement open 
the square to the caldera, defines the entrance 
ramps to the parking lot, the link road and the 
roof garden, finally protects the square from the 
cold north winds, it generates a small courtyard, 
on which overlooks a small restaurant.

The clarity of the architectural external lines, 
in keeping with the traditional architecture, is in 
dichotomy with plastic articulation of  the inte-
rior spaces, distinguished by vaulted roofs that 

reinterpret the enveloping character of the exca-
vated interior of the buildings of the island.

The vault, of  structural stone, is the paradigm of 
the identity of the place, unique way used for cen-
turies to cover the space of life of the inhabitants 
of  Santorini. The arches leading the vaults frame 
the bare rock, whose colors enhanced with oblique 
light, sublimate the material into semantic work of 
art. The natural rock interacts with the rock cut by 
constructing a space evocative of the relationship 
between the built and the natural environment.

The system Square—Cultural center. The struc-
ture is part of a modern urban context, with no 
for- mal figures, poor vitality and little frequented 
by tourists. The area to be redeveloped, which 
degrades from the pedestrian street to the drive-
way, insists the small church of  St. George.

Downstream, the front of the building denounces 
the public and social functions and reports the 
accesses to the landscaped path of which, with 
its terraces, up-stream, is an extension. The small 
squares, grassed and paved, tell the colors and 
scents of the island, and the terraces system, valor-
izes the views to the sea.

The hypogea and the rupestrian buildings open-
ing on to a central courtyard which is related with 
thevisual and physical crossings within the district, 
without a change of scale. The courtyard, domi-
nated by the presence of pre-existing church of St. 
George, is the center of  distribution of  the build-
ing onto which faces the conference room and the 
space for exposures.

This is entirely articulated in negative, the exter-
nal prospects with vaulted arcades blend with the 
internal ones, plastic and wrap, defined by the tec-
tonics of  the stone vaults. The only emerging build-
ing is the church with its bell tower and extrados 

Figure 2. Localization of the four interventions within the urban fabric of  Oia (Dissertations1)

Figures 3–4. Square with basement parking: plans 
(Dissertations1).

Figure 5. Square with basement parking: section 
(Dissertations1).
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vaults, which are reflected in the pool of  water at 
the bottom of  the garden of colors.

The square in the old center. The third project 
involves a small space along the pedestrian street 
within the urban fabric of ancient foundation 
densely built. It is located at the junction of two 
ancient roads that climb in neighborhoods carved 
on the sides of  the caldera in the west and south 
slopes. The area is home to an abandoned ware-
house and a well dignified invoice.

Its allocation is of  strategic importance for the 
management of  the flow of  tourists exploring the 
city as open space of safety and acceptance in the 
event of sudden seismic event.

The square, raised by a few steps, overlooks the 
caldera and offers an image of the entire island to 
visitors in pause. The new reception area incorpo-
rates the perimeter of  the existing and, hiding the 
open space, surprises the visitor with the pano-
ramic square and the Arabic garden. This empha-
sizes the centrality of the well restored and it is 
reinterpreted with the theme of the arbor, typical 
of  Mediterranean.

This regular module define the abstract space 
with his mathematical grid, that became real and 
so dear to the inhabitants of  the island.

The square theater. This intervention addresses 
the need for a daily mass phenomenon: the partici-
pation of  tourists on the island to the event of  the 

Figures 6–9. The system Square—Cultural center: ground-to-roof section; plans, longitudinal section 
(Dissertations1).

Figures 10–11. The square in the old center: plan; view 
of  the garden (Dissertations1).

natural sunset. From all over the island they flock 
on the side west of the peninsula to participate. In 
fact, this show entails an urban and infrastructural 
burden for a few hours equal to a derby of football 
teams. Take the vehicular traffic access to the city is 
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impossible and thousands of tourists dangerously 
flock the side-lines of  alleys and small squares in 
the crossroads.

The project area is located at the end of the 
walkway of the city center, and is the culmination 
of  more ancient route of access to the city: the wide 
and winding road that climbs flight of steps from 
the port of Amoudi, who is yet traveled on mule. 
The site offers a natural theater, with its views of 
the sea, on one of  the most exciting Mediterranean 
landscapes. On the area of intervention, very run 
down, small buildings abandoned because of  the 
earthquake of 1956, persist.

The redevelopment of  the lot with the creation 
of  footpaths connects the extreme fringes of the 
settlement and recovers access to a small church 
now abandoned. The project trails in pumice, bor-
dered by small containment curbs stone lapilli, 
flank the fragments of dry stone walls remained, 
integrating themselves in the context and solving 
problems of degradation and permeability.

The restructuring and consolidation of vernacu-
lar houses built in the early twentieth requires tech-
nological solutions for the health and enjoyment 
of the buildings. The terraced roofs reproduce the 
mingling of public-private, offering themselves as 
squares integrated in the steep side of the caldera. 

They close as cavea the flight of steps. The configu-
ration of the square theater listen the proposals of 
the landscape and of human intervention retracing 
the sinuous lines of the ancient terraces, repopulated 
with new plantings of native shrubs. The interven-
tion offers a new space to the sustainability of tourist 
demand and at the safety of the society and places.

4 CONCLUSIONS

The study activity has fostered a constructive 
cooperation in the definition of  common ideas 
and strategies. The projects presented are focused 
on increasing the overall quality of  the city, work-
ing for fragments in a few sensitive points and 
responding to the need for environmental and 
economic sustainability of  the intervention. Small 
responses for a holistic approach to the study of the 
area, dealt with the entirety and complexity of its 
needs. A planning process that limits the depletion 
of  the area and its attractions and environmental 
peculiarities giving of  the possible answers to the 
demands of  development required by the citizens. 
Digital models of architectures have been useful to 
analyze the relationship of  interior spaces and the 
integration of volumes with outdoor spaces.
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ABSTRACT: The use of  perishable materials in domestic architecture in the Roman Period is an 
unknown feature of the Romans settlement in Gallia Cisalpina. A review of the edited excavations has 
collected more than 300 evidences of the use of perishable materials in house building and identified a 
large variety of techniques. The paper analyze the transmission of  knowledge in perishable materials con-
struction between the Roman period and the Early medieval period in Northern Italy. In this perspective 
an interpretation of the interaction between native and allogeneic populations would be given. The paper 
ends with a case study about the use of  earth in construction in the Cremona district from the Roman 
period to the 19th century.

are the actual Piemonte, Lombardia, Liguria, 
Veneto and Emilia Romagna, which correspond to 
the roman Gallia Cisalpina.

These kind of  sources guarantee homogeneity 
in the accuracy of papers, but they don’t give an 
high quality of data that has been deepened case 
by case. The census conducted in Gallia Cisalpina 
on edited excavations revealed 109 evidences of the 
use of  perishable materials in Roman construc-
tion. The subsequent step was the development of 
a standard vocabulary in order to isolate the com-
mon technical features of  each record. The almost 
endless variety of building techniques that excava-
tions revealed, made compulsory the need to cre-
ate groups of  evidences. A classification based on 
groundwork techniques lead to five technological 
groups, in which evidences should be divided.

3 PERISHABLE MATERIALS IN GALLIA 
CISALPINA

In Italy the theories developed in the rest of Europe 
on perishable materials delayed to be assumed, but 
they are now currently accepted and considered in 
almost all excavation reports. Some important syn-
thetic papers on this topic appeared in the first 00 
years (Medici 2000, Bacchetta 2003).

The information shown in this paper are part of 
the results of the Author’s Ph.D. Research program 
titled “Wood and Earth architectures in Northern 
Italy: the transmission of knowledge between the 
Roman Period and the Middle Ages”, to be com-
pleted in 2014.

For shortness reason specific examples will not 
be presented here (Antonini 2011, Antonini 2012), 

1 INTRODUCTION

Wood and earth have historically been the first 
rough materials to be used in construction. A 
long tradition of studies (Lugli 1957, Adam 2001) 
considered Romans to be stone and brick build-
ers. And this could not be denied, as most of the 
Roman monuments we are used to visit all over 
Europe are magnificent work of art in stone and 
bricks. But, going down in nowadays excavations, 
a different panorama could be traced. Since 1983, 
when the congress Architectures de terre ed de bois 
(Lasfargues 1985) showed that in France, Switzer-
land, Great Britain and Germany wood and earth 
were used as building materials even in luxurious 
domus, excavations demonstrate that romans were 
good constructors even with perishable materials. 
Actually traces of this phenomenon could be found 
just reading classic authors (De Chazelles 2004).

2 METHODOLOGY

Perishable materials could be defined as organic 
elements like timber or reed, and plastic elements 
like mud, earth or clay.

The archaeological findings considered are 
dated from the 2nd century BC (Romanization) to 
the end of the 4th century AD (late roman period). 
The results of a census which the aim was to focus 
on Romans contribution to building techniques 
in perishable materials (Antonini 2012) are here 
presented. Particularly reference were made on the 
Official Journals of the regional boards of the Ital-
ian Ministry of  Culture. The Regions considered 
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and technological groups will only be described in 
the following paragraphs.

3.1 Layers foundations postfast (Group 1)

This group presents layers foundations of sand 
and gravel and postfast walls (Fig. 1). The fillings 
of wall could vary from wooden beams to wattle 
and daub filling. This group is the less attested in 
the census (only 6 records) but all records date at 
the imperial period (1st–4th AD). This foundation 
technique is frequently attested in Northern Italy 
but often without witnesses of the walls and this 
make possible the hypothesis that they could be all 
made of perishable materials (Previato 2012: 176).

3.2 Masonry footing and timber structure 
(group 2)

This group presents foundations in durable materi-
als (stones or bricks) and walls with a timber struc-
ture with wooden uprights inserted in wall through 
holes or on quadrangular buttresses. 30 evidences 
have been recorded dated mostly between 1st 

century BC and the 2nd century AD. They are dif-
fused mostly in the eastern part of  the Po valley.

Figure 4. Stone footing with postholes in Col-
legno (Betori 2001).

3.3 Group 3: Masonry footing and earth structure

This group differs from the previous not because 
of  foundation system but because of  the standing 
structure. In this case earth is used as structural 
part of the wall which supports the weight of  the 
entire building. The techniques used in elevation 
were adobe (in 6 evidences) or other not defined 
earth techniques such as bauge, but not pisé, as 
traces of wooden forms for the elevation were not 
found in the foundation walls.

Figure 1. 3D hypothetic reconstruction of  a Group 1 
wall (Author).

Figure 2. Photo of a section of layer foundation (Pre-
viato 2012).

Figure 3. 3D hypothetic reconstruction of  a Group 2 
wall (Author).

Figure 4. Stone footing with postholes in Collegno 
(Betori 2001).
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3.4 Group 4: Earth fast posts

In this group we found all the building based on a 
earth-fast post structure. Alignments of  holes tes-
tify a large variety of  building techniques attested 
from the prehistoric times. In Gallia Cisalpina 
Romans used these techniques especially in associ-
ation with vertical or horizontal earth fasten staves, 
but also with wattle and daub techniques. In seven 
cases a ground beam has been used between the 
wooden uprights without a structural function for 
the entire building but only for walls. This group is 
attested in 24 cases mostly in the northern part of 
Po valley (regio X and regio XI). The dating range 
goes regularly from the 2nd century BD to the 4th 
century AD.

3.5 Group 5: Timber framed structure

In this group the foundation system is made by a 
ground beam lying on the ground sometimes on a 

Figure 5. 3D hypothetic reconstruction of  a Group 3 
wall (Author).

Figure 6. Earth wall in Rimini, domus del Chirurgo 
(Ortalli 2000).

Figure 7. 3D hypothetic reconstruction of  a Group 5 
wall (Author).

Figure 8. Earthfast post building in Chieri (Barello 
2010).

layer of  pebbles or tile fragments. Some of these 
evidences show the presence of a timber framed 
structure, with direct joints between the founda-
tion system, the walls and the roof. For the other 
evidences the junction system is not clear. These 
evidences are dated mostly between the 2nd cen-
tury BD and the 1st century BC Some cases still 
exist during the imperial period. Even in this case 
most of  the evidences are located in the northern 
part of the Po River.

The individuation of the technological groups 
here described bring the Northern part of Italy 
in strict connection with England (Perring 2002), 
France (De Chazelles 1996), and Germany (Las-
fargues 1985). There are of  course some territo-
rial differences due mostly to the availability of 
rough materials and to the ethnological substra-
tum of each country before the roman conquest, 
but Romans learned local building techniques and 
improved them in a new way of building.

This tradition in domestic building, which couldn’t 
be called “of subsistence” because of the use of tech-
nologies that presume a precise production cycle, 
seems not to have disappeared in Northern Italy.
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4 THE TRANSITION BETWEEN THE 
ROMAN PERIOD AND THE MIDDLE 
AGES

As in most part of Europe, even in Italy, with the 
end of  the Roman empire, something in the way 
of  building, changed. No more huge public build-
ings, and, in domestic architecture, a change in 
the way of  living: houses became smaller and less 
articulated (Quiros Castillo 2012), even probably 
in upper classes domestic architecture.

And all around Europe people started building 
mostly in perishable materials. Why? This was prob-
ably the first question that medieval archaeologists 
tried solve since their subject was born. The first and 
most common answer was to blame on barbarians 
population that destroyed the Roman technology.

In Italy this idea was very well established for 
two reason. Firstly because of the monumentality 
of  roman sites and their excellent preservation state 
and secondly because the stratigraphic method 

was applied later than in other countries and some 
archaeological evidences were ignored. This hap-
pened for a long time especially with roman per-
ishable building materials. In this situation the 
technological gap between the Roman period and 
the Early Middle Ages seemed to be huge, and this 
allowed the spread of  discontinuists theories, that 
are still ongoing nowadays (Ward Perkins 2006).

This situation allowed many archaeologists (and 
historians too) to presume that barbarians gener-
ated a great loss of  technology.

But since the end of  the 70’s these theories have 
been rejected and the “theory of continunity” gain 
popularity (Pohl 2000).

In Italy the problem was faced when the medi-
eval archeology was born, in the middle of the 80’s. 
Since then many scholars studied the way of  build-
ing of medieval population (see Brogiolo 1994, Sag-
gioro 2010, Gelichi & Librenti 2010, Fronza 2011, 
Santangeli Valenzani 2011) and some synthesis 
have been made on perishable material buildings.

The theories of Gianpietro Brogiolo and Ric-
cardo Santangeli Valenzani allowed to isolate four 
principal way of building in domestic architecture.

1. post structured houses with post inserted inside 
or alongside walls that could be roman walls 
re-used or new build walls. The phenomenon 
of  re-use is too complex to be treated here (see 
Brogiolo 2009)

2. earth-fast post wooden houses
3. so called sunken huts
4. earthen construction on durable walls.

The review of  the edited sites in Northern Italy 
partially confirmed this subdivision. For example 
in Northern Italy there is no evidence by now of 
the use of earth as structural element and there 
are instead evidences of the use of timber framed 
structure buildings (Fidenza, see Catarsi Dall’Aglio 
2003, Ferrara, see Gadd & Ward Perkins 1991).

In this perspective it became possible that there was 
a technological continuity with the Roman period in 
the use of the same foundational techniques and in 
the preserved cases even in the upper part of walls.

With the sunset of the so called villa—society the 
way of living varied, especially for upper classes, 
which, in the meanwhile, have changed their way 
of  exhibiting power (Lewitt 1991; Whickam 2005). 
The excavation of  Mombello (Micheletto 2012) 
showed a group of Longobards, buried with a rich 
funerary supply, but living in houses built with 
perishable materials technologies. That, consider-
ing what said in the previous paragraphs for the 
Roman period, could not be ascribed only to an 
allogeneic building tradition. They were able to 
build with stones, as that group erected a church in 
the VII century, but continued living in perishable 
materials dwellings.

Figure 9. 3D hypothetic reconstruction of  a Group 5 
wall (Author).

Figure 10. Timber framed building from Correggio 
(Curina 2007).
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And while stone footing and earth-fast post struc-
tures could be considered a sort of human common 
heritage (Brogiolo 2008), for timber framed build-
ing a precise technique is shown. The joints tenon-
mortice used in the roman period (Correggio, see 
Curina 2007) are very similar to those used in 9th 
and 10th century at Ferrara and Fidenza. This is a 
heritage of knowledge which could not be rustled 
up. The dating line of these building techniques 
(Fig. 11) showed an interruption in the 6th century 
AD. It is not by chance that the spread of these 
techniques in the Middle Ages dates from the end 
of the 9th century, when the political situation was 
stable, and the economy re-started growing. This 
is probably a trace that certain knowledge was not 
forgotten but still kept in mind, or maybe used in 
other situations and not for housing.

5 A CASE OF LONG TERM KNOWLEDGE 
TRANSMISSION: THE USE OF EARTH 
IN ARCHITECTURE IN CREMONA 
DISTRICT

The census of archaeological records in the Roman 
period turned the light on the Cremona area. Two 
of  the best preserved archeological sites are situ-
ated here. Calvatone—Bedriacum it’s a roman vicus 
situated along via Postumia. A large program of 
excavations discovered part of  the vicus.

In the so called “domus del Labirinto” a deposit 
of  mud bricks has been found and connected with a 
domus dated at the 1st century AD (Zenoni 2008).

In the same period in the suburban area of Cre-
mona a rich domus was built with mud bricks.

The Piazza Marconi site is an extraordi-
nary archaeological site where large portions of 
destroyed adobe walls were found, in connection 
with very high level frescoes and mosaics (Pitcher 
& Mariani 2007). In addition to this, earth was 
used even as binder for brick walls in foundation.

Unfortunately during the Middle Ages there 
are no evidence of  earth wall in this area (there are 

instead well documented evidences in Central Italy, 
Santangeli Valenzani 2011), but the use of  earthen 
mortars still continues. Moreover the conscious 
use of earth in construction is evident in fortifica-
tions, preparation layers for ground beams (Sag-
gioro 2010) and in earth floors.

The use of  earthen mortar is diffused without 
interruptions from the XIV century to the XIX 
century even in noble palaces of the historical 
center of Cremona (Grimoldi & Landi 2014; Fieni 
1995).

The earthen mortars were used both in structural 
walls and vaults. This proves how earth was considered 
a good building material by ancient constructors.

Even the walls of mud bricks probably were still in 
use: an important information on this topic is given 
by Alessandro Capra in his treatise La Nuova architet-
tura civile e militare (1717): here is written that the 
dimensions for mud bricks are engraved on the walls 
of the Cremona baptistery. They are still measurable 
today (31 cm long; 15 cm wide) and in an historical 
brick factory, molds with same measures are still 
in use. These news are a proof that the use of mud 
bricks in the Cremona area were very diffused, even 
if there are no survived structures of that period.

Earth historical vernacular constructions dated 
at the 19th century, are still in use today. The adobe 
technique is the most diffused. A recent study of 
an adobe wall in Vho di Piadena demonstrated 
that the chemical and structural characteristics 
of  the XIX century adobe are the same of a the 
preparation layer of a floor in the Piazza Marconi 
domus (Bugini et al. 2009: 9).

This mean that in a territory where was more 
difficult to find rough materials as wood and stone, 
people started and continued to use earth. And 
developed specific techniques of  selection of  the 
clay. For example the type of  earth used for mortar 
and the one used for bricks are different, and the 
distinction could be easily made empirically.

Today some tile and brick factories are still oper-
ating in Cremona district but the production of mud 
bricks is no more active. The long term tradition 
underlined in this topic testifies how sustainable 
could be this technique of  building. The availability 
of rough materials, surely made this transmission 
possible till nowadays. A pedological and geologi-
cal analysis of the territory demonstrated that really 
nearby Cremona city center there were (and there 
are still) recent alluvial clay deposits very suitable 
for mortars and mud bricks (Fieni 1999).

The economic advantages of  a local production 
are evident. The energy efficiency of  earth archi-
tecture has been proved, and in antiquity it was a 
common knowledge that the sand of the Po valley 
was not suitable for lime mortar. This is why prob-
ably earth was used even in this way (Grimoldi & 
Landi 2014).

Figure 11. Timeline of  ground beam buildings from the 
2nd century BC to the 12th century AD.
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Moreover after the recent earthquake in this area 
(between Mantova and Cremona), where earthen 
mortars were used, a diagnostic survey demon-
strated that this kind of  binder have a good resist-
ance to shear strength (Grimoldi & Landi 2014).

6 CONCLUSIONS

This research started to demonstrate that from 
Roman Times to the beginning of  the XX century 
in construction there is a continuity in the use of 
what landscape offers like wood and earth. Even if  
the context of construction is elevate and if  other 
building techniques are know by craftsman. This is 
probably the result of a transmission of  knowledge, 
generation by generation, by people specialized in 
these building techniques. Unfortunately we could 
not recover their names, but the remains of their 
work still live in excavations and built heritage.

Although all these statements, contemporary 
construction enterprises in the area don’t take 
advantage of the tradition and reinforced concrete, 
lime mortar or normal bricks techniques are pre-
ferred. The lesson the history could teach seems to 
be still completely ignored.
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Qualitative criteria for defining the safety analysis of Ottoman 
bath structures
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ABSTRACT: Bath structures of the Ottoman period were built in different locations in Anatolia and 
Trace that were exposed to the risk of various seismic magnitudes. Some of these locations were close to the 
north Anatolian active fault while others were far away from the active faults. These structures were con-
structed from stone masonry however each of  these structures was built from different materials, dimen-
sions, stones layers and additional joint details. The central theme of this paper is: “were the craftsmen of 
these structures aware of the seismicity and did they construct the walls according to this aspect or not?” To 
define the question, a qualitative methodology was used for examining the walls of  the bath structures.

– The good quality of  the mortar provides some 
resistance to the nature of the wall.

– The resistance of the mortar can become 
important if it lacks the other parameters of  
the rule of  the art able to ensure that the wall is 
monolithic.

– The presence of  diatones which pass through 
the whole thickness of the wall.

– The load distribution throughout the whole 
thickness of the wall.

– The stone masonry construction depends on the 
shape of  the stones. Not all of  the sides of  the 
stones are necessary flat enough to be used for 
construction.

– The size of the masonry construction stones 
was essential in defining the larger size resistant 
stones which were well meshed together and dif-
ficult to move.

– The presence of  offsets between the vertical 
joints creates a ‘continues effect’ which provides 
a certain tensile strength to the masonry; even if  
the stones are not square.

– Horizontal rows become important during seis-
mic action ‘Horizontal bricks’.

– Acquisition of specific indicators of vulnerabil-
ity: The index quality of the walls.

– The object of  study is the wall panel which is 
considered to be isolated and homogenous 
(Borri 2011).

In this methodology parameters were used to 
identify the wall types according to the qualitative 
analysis. These parameters are listed and clarified 
in the following steps;

Q.M. – Quality of the mortar
P.D. – Presence of diatones

1 DEFINITION OF THE QUALITATIVE 
METHODOLOGY FOR DEFINING 
THE MASONRY WALLS OF BATH 
STRUCTURES

Qualitative methodology for the masonry walls of 
the bath structures in the Ottoman period were 
used for defining the question mentioned in the 
above abstract.

In this methodology, there is an investigation of 
the seismic vulnerability of the building, damage 
altitude and how it harms the quality of  structural 
damage. This essentially means simplified methods 
based on observation, degradation and collapse 
put in evidence various structural deficiencies, giv-
ing them a ‘weight’ in qualitative assessment. These 
simplified methods are:

– The acquisition of specific indicators to meas-
ure vulnerability.

– Determination of effectiveness and quality of 
the walls.

– Identification of kinematic chains in the absence 
of  signs, indicative of  the potential damage 
mechanism.

The scope of this research is; qualitative criteria 
for defining the structural safety analysis of  quality 
walls by basic assumption rules.

The basic assumption rules of the 
methodology:

– Ensuring the compactness and stability of the 
wall and the monolithic structure.

– Mortar regulates contact between the stones.
– The masonry wall transmits and distributes the 

loads in a uniform way.


