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Prof. Dr. Omer CERAN
Rector
Istanbul Medipol University, Istanbul, Turkey

The vision of Istanbul Medipol University; to be an exemplary university in our 
country and in the world with its level of excellence in education and training, its 
determination to train well-equipped manpower who aspire to build the future 
of society, its highly qualified academic staff and contemporary infrastructure. 

Our university aims to provide an education that designs a better future for 
our students and indirectly for the society we live in. In a limited time, it is an 
indicator of the success of being an institution that research, learns and teaches 
together with its students, which enriches it with its strong academic staff and 
diversity.

We are proud to host the 9th international Kerpic’22 conference with the main 
theme “Re-Thinking Earthen Architecture for Sustainable Development”. I 
congratulate everyone who contributed to the Kerpic’22 conference and wish 
them success.



Prof. Dr. Bilge ISIK
Conference Chair Istanbul Technical University (Emeritus), Istanbul, Turkey

We are pleased to announce the call for the 9th International Conference on 
“Re-Thinking Earthen Architecture for Sustainable Development” and the 
post-conference workshop on earthen building production. The Conference will 
be held on 30 June – 3 July 2022 and organized by Kerpic Akademi, Kerpic 
Network and İstanbul Medipol University School of Fine Arts Design and 
Architecture.

The aim of the conference is to gather the findings and knowledge regarding the 
theme “Re-Thinking Earthen Architecture for Sustainable Development” and 
transfer these to the new generation.

The conference will focus on using earth as a building material and the event 
will include graduate students, academics and professionals exchanging their 
findings and experiences. The conference will provide for an opportunity to 
understand the strategies involved, advantages of and advances made in the 
contemporary construction technology of earth-based material.

For more than thirty years, Kerpic Network has been conducting research on the 
durability, seismic response and production techniques of earthen construction 
material. The durability research is based on stabilized earth (alker); the seismic 
response research is based on horizontal energy dissipating surfaces on the 
load bearing walls and additional research has been conducted on production 
techniques of earthen materials and walls.



Prof. Dr. H. Attila DIKBAS
Conference Co-chair
Istanbul Medipol University, Istanbul, Turkey

The İstanbul Medipol University School of Fine Arts, Design and Architecture 
deploys its resources to the utmost for the education of competent professionals, 
artists, researchers and academicians. 

We integrate the vast cultural heritage and artistic creativity of our geography 
with the most recent knowledge and technical tools in the field in order to 
provide our students with a high level of education and skill set. Our programs 
have a practice-oriented vocational element and we work in close cooperation 
with the industry in order to best prepare our students for professional life after 
graduation. 

We are proud to host the 9th internationally recognized kerpic’22 conference as 
the Istanbul Medipol University School of Fine Arts, Design and Architecture. 

We will be discussing, within the scope of this conference, with academicians 
as well as professionals working in the field, the use of earth as a building 
material.  We will be sharing with you, in the form of the Kerpiç’22 Conference 
Proceedings, the results and experiences obtained within the scope of this 
conference.  

I would like to express my sincere gratitude to those involved in the organization 
of this conference and all participants who contributed their invaluable insight 
and experiences. 

I wish you all a successful conference. 



Assoc. Prof. Dr. Gulhan BENLI
Conference Co-chair
Istanbul Medipol University, Istanbul, Turkey

High-rise buildings and fast-growing cities, which are rapidly developing 
depending on the opportunities provided by technology, are one of the biggest 
factors that play a role in the pollution of our world. It is an accepted fact that 
renewable resources should be used in order to prevent problems such as 
increasing air pollution, decreasing food and clean water resources. However, it 
is possible to design buildings and living spaces that do not destroy the nature, 
consume minimum energy and use recyclable materials. Proliferation and 
promotion of studies on natural materials in our country, bringing together 
innovative designs and natural materials are of great importance in the 
formation of healthy cities in the future.

Earthen structures which have been encountered in any part of the world are 
examples of ecological structure and construction. The mudbrick structures, 
which are a product of soil material, on the other hand, offer an optimum living 
environment for the people living in them. At the same time, it can be recycled 
very quickly and reintroduced to the nature. Its’ manufacture and application 
can be learned by everyone. Its’ production is easy and economical. For this 
reason, adobe, a traditional building material, is known as environmentally 
friendly with minimum energy requirement from production to construction 
phases and has been used in architecture for centuries.

That’s why we, academics, scientists, and professionals working on natural 
materials should rediscover the soil and make more efforts to learn about and 
teach natural building materials in order to leave a healthier living environment 
for our next generations.

“Re-Thinking Earthen Architecture for Sustainable Development” was chosen 
as the main theme of the 9th international Kerpic’22 conference, which brings 
to the agenda that adobe material can be reused in architecture, construction, 
and other design fields. I believe that this conference will be an occasion for the 
rediscovery of the use of natural and environmentally friendly earth materials 
in architecture.

I would like to express my gratitude and thanks to the Istanbul Medipol 
University family, who supported us in every way while organizing the Kerpic’22 
conference hosted by our faculty. I hope that this meeting will produce a great 
deal of data and set a good example for the younger generations.



Assist. Prof. Dr. Gizem CAN
Conference Co-chair
Istanbul Medipol University, Istanbul, Turkey

Waste is a worldwide problem that should be managed well for better resource 
utilization. On the purpose of optimizing the limited sources for sustainable 
environment and contributing zero-waste circular economy in scope of waste 
evaluation, re-use fields of material wastes and natural materials should be 
considered. 

Adobe is a natural material which has been used for many years. Although it was 
used in primitive architecture in early years of the world, it continues to be used 
as an effective and sustainable material for today’s architecture. Adobe is one of 
the key factors for architecture to save the sources and provide sustainability of 
investment. So, it becomes important to manage the adobe structures to ensure 
efficient material because of sustainability.

Within the scope of this conference, adobe will be mainly discussed in terms of 
energy, sustainability, safety, health, innovation, management, structure and 
construction techniques by the academics and professionals. It is aimed to re-
thinking adobe for not only as a traditional but also sustainable solution.

I hope this conference helps that earthen architecture can be evaluated as 
an imperative option for today’s architecture in terms of waste and circular 
economy. 

I would like to express my gratitude and respect to Istanbul Medipol University, 
hosts “Kerpic’22: 9th International Conference”, for its support to our 
organization process. I also thank all the authors and participants who attend 
to the conference from different parts of the world to make this conference a 
big success.
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Re-Thinking Earthen 
Architecture for Sustainable 
Development, 
VAN Field Project 

Bilge IŞIK Prof Dr
Istanbul Technical University, Türkiye
isik.bilge@gmail.com   www.kerpic.org

ABSTRACT  
Earthen architecture is carrying knowledge from the history of mankind as it 
is mostly used construction material. Living in earthen buildings is healthy.  
Indoor climate can be established with physical and mechanical property of 
earthen material. As a result, heating and cooling energy demand, up to the 
geographic living area, is minimized or not used.  

Today, demand for Earthen Architecture can be identified in three ways: 
health living, little money for energy usage, 0-energy usage for sustainable 
environment.  With the rise of global population and epidemic effect in recent 
years demand for widespread settlement gained importance. 

There is a need for re-thinking of earthen architecture: material durability, 
earthquake safety of loadbearing earthen walls, industrialized construction 
techniques. General usage of earthen material is for masonry or loadbearing 
structures.  This study will summarize the findings on: *zero energy earthen 
buildings, *learning from earthen architecture heritage, *development strategy 
on earthen construction.  With the field project in VAN province, the study will 
contribute for the demand on legal and administrative process using earthen 
architecture. 

Keywords: Earthen Architecture, Zero Energy Buildings, Learning from 
Heritage, Development strategy, Development Strategy, Collaboration  
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ABSTRACT 
Since the widespread adoption of mechanical equipment for cooling buildings, 
thermal zoning has evolved into a design strategy that provides climate control 
and maintenance of steady-state interior environments regardless of building 
orientation or occupancy. Before the invention of mechanical cooling devices, 
early populations achieved thermal zoning by putting basic building attributes 
and material constituents to task, finely attuning earthen building assemblages 
to ever-changing climatic factors such as prevailing wind and solar path. The 
Bronze Age Anatolian settlement of Kaymakçı has been reconstructed and 
analyzed using environmental simulation platforms to disclose the passive 
acclimatization strategies deployed by early societies relative to variable 
climate inputs. This presentation reports the findings from this analysis and 
discusses how these attributes produce comfort levels that rival contemporary 
standards. Furthermore, the knowledge extracted from this early settlement 
has been adapted for contemporary construction to passively maintain thermal 
comfort in the newly constructed Asphodel Research Center located in West 
Central Turkey which generates a minimum net energy surplus of 120,000 
kWh annually.



KERPIC’22 - RE-THINKING EARTHEN ARCHITECTURE FOR SUSTAINABLE DEVELOPMENT 25

Contemporary Earth 
Construction in Turkey

Matthieu J. Pedergnana 
Architect, Atelier Metis Architects, France, 
Yasar Universıty/Turkey
matthieu@atelier-metis.com

ABSTRACT 
Earthen materials have been used for construction since the beginning of 
human settlements. Older remains in Turkey and the Middle East show traces 
of earth constructions built more than 10000 years ago. However, despite the 
tradition of earth building being uninterrupted in most countries until the 20th 
century, and recent development in the mechanization and the understanding 
of earthen material properties, Turkish contemporary architecture pains to 
incorporate earth as a common building material. The construction industry 
still sees earth construction methods as unsafe and not fit for modern buildings 
whereas the acceptance by the public is linked to the capacity of earthen 
materials to perform equally with modern materials in terms of durability 
and maintenance. However, some earthen materials are often forgotten 
as they are the link between lightweight fibre construction and heavy mass 
earth construction. The technique called lightweight loam or slip-straw is 
one of these solutions to use easily earth as an infill material in lightweight 
construction. After a review of some buildings made in the recent years, by 
different architects or homeowners, the recent achievements of lightweight 
loam buildings by Atelier-Metis will be presented showing the advantages of 
using lightweight loam in contemporary Turkish buildings. 



26

9th International Conference, Istanbul Turkey, 30 June - 03 July / 2022

Protecting the earthen 
heritage located in 
seismic areas

Marcial Blondet, PhD
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ABSTRACT 
Throughout the world, many earthen dwellings and historical monuments are 
at risk because they have been built with earth, and earthen structures have 
consistently shown extremely poor structural behaviour during earthquakes. 
Every single earthquake occurring in these areas has caused unacceptable loss 
of life, property damage and heritage destruction. Earthquakes are recurrent 
and construction damage is cumulative. It is urgent, therefore, to devise low-
cost, easy-to-implement seismic reinforcement systems and to make them 
available to the actual dwellers and to heritage conservation professionals. A 
group of researchers at the Pontificia Universidad Católica del Perú has been 
working towards that goal, especially on improving the seismic capacity of 
one-storey adobe structures. They have proposed construction methodologies 
for a seismic reinforcement system consisting of a mesh of nylon ropes that 
confines all earthen walls. This reinforcement system would control the wall 
displacements and prevent the overturning of wall portions that may occur 
due to seismic shaking. To validate the effectiveness of the nylon rope mesh 
reinforcement on two-storey adobe dwellings, shaking table tests were 
conducted on unreinforced and half-scale reinforced adobe models, simulating 
the actions of slight, moderate, and strong seismic ground shaking. These 
models were designed to include the main construction features of typical 
adobe dwellings in the Peruvian Andes. The results of the experimental tests 
showed that the rope mesh reinforcement system was able to preserve the 
structural stability of the tested reduced-scale adobe models under strong 
motions, thus preventing collapse. It is expected that the proposed reinforced 
system would also improve the seismic performance of one and two-storey 
adobe constructions, reducing in this way their inherent high seismic risk.
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3D Printer Based Adobe 
Architecture: Using of Aravena 
Model on Social Housing
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ABSTRACT 
The Exchanging life standards brought hard conditions not only during 
providing of socio-cultural necessities, but also day by day finding a house 
unit for a standard family life started to be a nightmare to the majority of the 
civilization as the result of neo-liberalist economies. At first sight, it might 
be seen that this is a cliche for the Third World countries, however, it seems 
towards a near future even in most popular big cities and/ or capitals of the 
World, parallel to the necessity of finding a solution to the population growth, 
new alternatives would be found in the construction field. Besides, as we are 
living in a period, during which the basic resources of the World are gradually 
depleted, the value awareness that is needed to show to our environment should 
be strengthened. Nevertheless, this might be solved only by using more natural 
materials in the construction field. Since these two main problems of nowadays 
socio-cultural housing architecture are put at the focus, it seems that adobe is the 
best solution not only as it is a cheap natural construction material, but also it is 
in use of 3D construction printers, therefore using of adobe material can bring 
cheap and easy and fastly made housing solutions for the good of the majority 
of civilization. Alejandro Aravena, along with his many important awards in the 
architecture field, took the Global Award for Sustainable Architecture in 2008 
and the Oscar of architectural field, the Pritzker Architecture Prize in 2016, as 
one of the living architects, whose built work demonstrates a combination of 
qualities of talent, vision, and commitment, which has produced consistent and 
significant contributions to humanity and the built environment through the 
art of architecture.



28

9th International Conference, Istanbul Turkey, 30 June - 03 July / 2022

Thus, the paper will be focused on defining a new housing model which is 
based on Alejandro Aravena’s model of creating a new system of constructing 
social houses in third World countries in a fast, easy and cheap way, which also 
“opens a door” to the user experience and will on the formation of the house 
construction process.

Keywords: Social housing, Alejandro Aravena, 3D printer, adobe 
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ABSTRACT 
Sustainable development is development that meets today’s demands without 
compromising the ability of future generations to fulfill their own needs. 
Nowadays, the building industry accounts for 23-40% of global greenhouse 
gas emissions, which has a negative impact on the environment. The average 
carbon footprint is estimated to be four tons. Modern construction materials 
with high energy costs and C emissions should be gradually replaced with 
widely available and environmentally friendly materials. Alker is a gypsum-
stabilized earthen material composed of 6–10% clay, 2% lime, 10% gypsum, 
and 20–25% water by dry unit weight of soil. Alker Technology was developed 
at Istanbul Technical University to improve the properties of earthen buildings. 
Alker is a sustainable building material because of the availability of materials, 
ease of construction, energy efficiency, earthquake resistance, good thermal 
properties, and low cost. For these reasons, Alker can serve as a shelter for 
many people, particularly those who have been rendered homeless as a result of 
the war, and its applicability should not be underestimated. Earthen materials 
were the most cost-effective option in both urban and rural areas of Palestine’s 
lowlands, and adobe buildings dominated the construction industry until the 
mid-twentieth century. Throughout Palestine’s history, stone and earth have 
been used as the primary building materials. Palestine is known for its use of 
adobe masonry. Despite the fact that adobe masonry is more eco-friendly than 
other building methods, its use is declining in Palestine. A cost comparison 
of Alker and Reinforced concrete structures was performed, and it was found 
that Alker buildings are 13% less expensive than conventional construction 
materials. 
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Alker materials were determined to be significantly more cost-effective than 
conventional building materials like steel, brick, and concrete. Earthen housing 
is a long-term, cost-effective, and environmentally friendly means of relocating 
forcefully displaced communities and disaster-affected places.

Keywords: Sustainable Development, Alker, Shelter, Eco-friendly, Cost 
effective
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ABSTRACT 
All creatures have searched shelter for themselves to maintain lives and they 
have created own shelters inspired by nature, both imitation and materials that 
found in environment. People who instinctively build shelters using natural 
materials such as stone, soil, sand, clay, wood; they have also discovered many 
different construction and construction techniques depending on mobility of 
the world, change of human life, life expectancy, development of technology and 
new teachings. In this context, one of the traditional construction techniques 
and teachings of people from the past and half-timbered (hımış yapı) which 
is produced with adobe material are also considered as an example. Adobe 
material that is produced from the soil, which is exist in origin of half-timbered 
tradition with its features originating from its natural structure; the fact that, it 
has a nature-friendly, sustainable, and suitable for climate condition behaviour 
has led to the preference of adobe material in production of half-timbered 
structures. Half-timbered heritage from the past is decreasing because changing 
livings, environmental conditions, and supply demand relations; parallel with 
this situation because of the slowing down of transmission of tradition from 
generation to generation, heritage of half-timbered construction tends to 
be lost. However, for the future of the world, in 21st century efforts to bring 
concept of sustainability to forefront and increase awareness on sustainability 
have contributed to bringing the half-timbered construction tradition back to 
the agenda and to the emergence of contemporary examples. The material, 
material properties and construction techniques should be supported by 
technological developments and transferred it to future generations to maintain 
the tradition of half-timbered construction produced by adobe. Allowing 
material for serialization of production, increasing the resistance of the material 
to environmental conditions will contribute to continuity of buildings and the 
building tradition. The study mainly dealt with half-timbered and its origin 
of the adobe material in half-timbered construction production, afterwards it 
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mentioned construction technique of structures, sustainability and relationship 
with environment and protection methods, then it aimed to reveal positive 
effects of adobe material on human health and life. Paper recognizes to existence 
of brick, stone, twig and adobe, adobe fillings in the half-timbered construction 
tradition, and focuses on adobe filling and half-timbered materials. The 
existence and characteristics of the half-timbered tradition in different regions 
of the world are also within the scope of the paper. Interpretation of analysis, it 
is provided that characteristic of the traditional half-timbered concept is more 
understandable and acceptable.

Keywords: Half-timbered, adobe, sustainability, environment, traditional 
and contemporary
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ABSTRACT 
The use of adobe, a traditional building material, dates back about ten thousand 
years from today. Mudbrick material is an ecological building material that 
showing natural and sustainable properties. These environmentally friendly 
and sustainable features provide a variety of advantages versus contemporary 
building materials. This material is not harmful for the environment, and it is 
also completely recyclable. It has superior properties such as low energy usage 
and low emission rate of harmful gases such as CO2. On the other hand, adobe 
has a negative side compared to modern materials. It shows low resistance to 
water and low compressive strength. Due to these reasons, differences have 
started in material usage lately. 

With the development of the materials industry, adobe ceased to be used in the 
city, but still used in rural areas due to its economic reasons. Modern materials 
have produced a unfavorable impact on environmental conditions. The 
negative effects of these materials on the environment are not only limited to 
the production process, but also continued during the usage and consumption 
period. In this perspective, it is possible to consider the use of traditional 
materials instead of contemporary materials.

Nowadays, research is being conducted in the ‘’manufacturing and construction 
sector for materials and technologies’’ that expend energy saver and pollution 
preventer. There is a tendency towards research that combines the positive sides 
of traditional and contemporary materials. The researcher’s interest has turned 
to traditional materials such as local plant fibers and soil composites. Therefore, 
efforts should be made to improve the physical properties of adobe materials 
during the production process. In this study, national and international studies 
aimed at ‘’improving the mechanical and physical properties of adobe’’ have 
been investigated. Physical and mechanical differences between traditional 
adobe and reinforced adobe have been revealed. It is stated that other additives 
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such as lime, gypsum, cement, puzolan and fiber involved in the mudbrick 
mixture increases the strength values. Chemical additives, on the other hand, 
can have both positive and negative effects on the material. Natural fibers 
were considered for this investigation because they are recyclable and have no 
negative effects on the material structure. With the use of local plant fibers, 
the development and dissemination of the use of adobe material, which is a 
sustainable construction material, may be considered.

Keywords: Earthen construction materials, adobe reinforced with fiber, 
comparative review
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ABSTRACT 
The understanding of consumer society that emerged with modernism has 
led to unconscious and excessive consumption of natural resources. This 
consumption has begun to reveal damages on a local and global scale. On the 
basis of the consequences of moving away from the natural in any area of   life 
practices, the extent of the damage to ecosystems has become visible and the 
process at which it has come can be determined.

The use of unnatural materials and techniques that are not suitable for local 
conditions in the design of urban or rural spaces have moved the architectural 
practice areas beyond being sustainable. With the realization of the emerging 
problems, the ecological understanding towards protecting the environment 
and natural resources has spread, and the concepts of “ecological design”, 
“green design”, “sustainable design” have started to gain functionality. Parallel 
to this concept, “permaculture”, which came to the fore in Australia in the 
1970s, can be defined as a holistic system organization by combining traditional 
agricultural methods, local knowledge and skills, and technological solutions 
against the problems of existing ecosystems. The design philosophy is to design 
human settlements by observing natural systems. It has principles that work 
as an ecological design method that aims to work in harmony and coordinated 
rather than going against nature. These principles also determine ethical 
principles and approaches.

After a detailed literature review, the study will continue with the search for 
ecology-based permaculture farms with efficient, sustainable systems in the 
design of new rural settlements. Research will be carried out on the design of 
the existing structures and building types within the operational organization 
of such farms within the framework of ecological architecture principles. In 
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this study, in which the common aspects and equivalent approaches of both 
concepts will be detailed, the building materials and construction techniques 
used will be determined.

Keywords: Architectural design, permaculture, sustanability
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ABSTRACT 
As the archaeological remains indicate, adobe is one of the building materials that 
has been in existence since the earliest known period. Particularly in residential 
architecture, the inaccessibility of wood and stone materials, according to the 
characteristics of the region, necessitated the use of earthen materials. The use 
of earth-based adobe is common in rural architecture, especially in the mid-
latitude region of the world, as it is easily available, does not require production 
facilities, and is economical and sustainable. The adobe architecture, which 
was used as a building material in the traditional architecture of the ancient 
Anatolian and Mesopotamian civilizations, still exists present day. Although 
adobe material differs in terms of its properties depending on the presence 
of water in the region, the type of earth, molding, and drying techniques, it 
is generally accepted as a common architectural and cultural heritage for 
thousands of years. Due to its cultural and architectural heritage, adobe 
architecture, which needs to be preserved and maintained, is in danger of losing 
its unique examples by being damaged due to the decrease in adobe mastery 
and abandonment due to migration from rural to urban areas, and neglect. In 
this context, the study aimed to draw attention to adobe architecture, adobe 
structures, which constitute the rural architecture of the Erimli Neighborhood 
of Diyarbakır province and are mostly composed of dwellings, were selected 
for examination. 13 unique dwellings selected in the Erimli Neighborhood have 
been examined in terms of façade arrangements. The positions of the dwellings 
to each other and the streets, the fullness and gap rates on the façade, the size, 
form, and location of the openings that composed the façade architecture were 
determined by photographs and drawings and grouped within themselves. The 
findings obtained aimed to draw attention to the place and importance of the 
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rural architecture of the Erimli Neighborhood of Diyarbakır Province, built 
with adobe, in adobe architecture with its unique qualities. The necessity of 
preserving and maintaining the adobe architecture of the Erimli Neighborhood 
which has existed as a result of many years of experience and tradition has been 
tried to be revealed.

Keywords: Adobe, local dwellings, rural architecture, traditional dwellings
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ABSTRACT 
Doğanbaba is a rural settlement located within the borders of Burdur Province 
in the Mediterranean region. It is one of the two villages on the shore of Lake 
Salda. The lake area has recently drawn attention as an alternative domestic 
tourism venue. In the meantime, we observe an increase in social media 
awareness of preserving the environmental elements while intense tourism 
activities occur. Similarly, the lake region has also gained an academic interest 
within the scope of measuring the tourism potential of the region. However, 
tourism activities at Lake Salda should be associated not only with the ecology 
of the lake basin but with the rural settlements in the vicinity. 

Rural tourism activities are generally developed without prior planning and 
infrastructural measures. However, establishing communication and bonds 
between the cultural texture and tourism are effective tools for maintaining the 
social, cultural, and architectural integrity of the region. Population mobility 
and radical changes in economic activities in the region, with the effect of 
“urbanization,” results in the destructive process, which Butler (1980) defined 
as the “resort cycle,” comprising the stages of discovery, inclusion, development, 
consolidation, and pause. Therefore, sustainable tourism activities in rural 
areas should be evaluated in the concepts of sustainable cultural heritage 
management, sustainable development, and sustainable natural environment.

Doğanbaba village has the most robust connection to the lake regarding its 
location and economic activities; therefore, it was selected for prospective 
structural analysis. The objective of the present study is to understand the 
rural cultural heritage values, including traditional construction techniques 
and intangible heritage values of the village. As a result, a region-specific rural 
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tourism model has been proposed within the concept of sustainable rural 
development. For this purpose, besides the literature research, interviews were 
conducted with those who still reside in the village. In addition, the current 
situation has been determined and documented with the field surveys carried 
out in August 2021 in the region. 

Keywords: Doğanbaba, Lake Salda, rural architecture, rural heritage, rural 
tourism
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ABSTRACT 
Palanga Art and Architecture Farm (PAAF) is located in the northeastern part 
of Turkey and the Goat Shelter is part of the sprawling property of the farm. 
It has been designed in line with goat physiology, geographical features, local 
climate, and seismic demands of the land. The project entails a structure with 
high earthquake resistance designed by using two semi-circular rammed-earth 
walls of different diameters on a deep stone foundation. Project design was 
initiated with approaches such as seeking sustainable solutions, adapting to 
current conditions, using natural materials and traditional stone-earth-timber 
craftsmanship as a construction technique, communicating with the craftsmen 
in the region and producing collective knowledge, coordinating with academic 
parties, putting materials to the test and questioning technical decisions. An age-
old technique called khorasan was recreated and used to build the foundation 
and the surrounding walls. The structure is a successful experimental example 
of zero-impact construction. It has the feature of completely dissolving back 
into nature without leaving any trace or impact.

Keywords: Palanga, local, traditional methods, goat, shelter, rammed-earth, 
wooden structure
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ABSTRACT 
It is known that small island developing states have vulnerable economies 
which are dependent on a narrow resource base and on international trade 
without the means of influencing the terms of that trade.  The island of Cyprus 
lies within the classification range for small island developing states and hence 
has a vulnerable economy; a difficult situation which has worsened due to the 
additional negative impact of the Covid-19 pandemic.  It has thus become more 
apparent than before that the island needs to develop strategies and policies for 
being sufficient in its basic needs such as food and shelter if it plans to have a 
more secure future.  This paper is based on the premise that the conjecture is 
now right for pushing forward more systematically for the revival of the local 
adobe building technology which could in turn provide the islanders for self-
sufficiency in their basic shelter requirements.  Towards this end, the paper 
attempts to assess the current state of adobe building in North Cyprus and 
suggest a way forward for its popularization as a major building technology for 
homes.

Keywords: Adobe, North Cyprus, sustainable, local building technology, 
revival



KERPIC’22 - RE-THINKING EARTHEN ARCHITECTURE FOR SUSTAINABLE DEVELOPMENT 43

Application of Gis Technologies 
in the Field of Collection and 
Presentation of Historical 
Heritage Databases on Sample 
of Syunik Region Brickwork 
Structure

Shahen Shahinyan1, Evlin Ordoukhanian2

Republic of Armenia 
1 shahen_shahinyan@mail.ru 
2 ordoukhanian.evlin@gmail.com

ABSTRACT 
The article studied the location of Syunik region, particularly brick-built, 
historical-architectural monuments, the availability of accurate information 
about them in electronic maps, the use of geographic information GIS systems 
with the collected data. There were many mistakes, omissions, both in terms of 
location and information.

During the research, a number of historical and architectural monuments were 
studied, the completeness of information about them and the fact that they 
are unified in one place. An initial database was created with the example of 
brick structures. Comparing the monuments with information based on the 
monuments about which there are no databases, it was found that there is a 
direct connection between the complete accessible storage of information about 
the monument and their current state.

It was proposed to create a new electronic map (ELMA), which is based on 
repeatedly verified data. Attached to the map will be intelligence data. This 
database will allow have reliable information about historical and architectural 
monuments. Create a complete database for the monument, including current 
information, and make that database accessible to professional and public 
circles. Also, by updating this information at least twice a year, we will always 
have clear information about the monuments. Each intervention must be 
registered and archived. At present, there is some work done in this direction in 
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connection with the brick structures of the Republic of Armenia.

Keywords: GIS technologies, historical and cultural monuments, smart 
database, database of monuments, brick structures, electronic map, geodesy, 
cartography
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ABSTRACT 
Global warming, which is one of today’s problems, and in this context, the 
effects of the use of materials that have high carbon emissions, contain 
chemicals, consume more energy in the production process, and tend to pollute 
the nature have begun to be discussed in detail in the world. Mud brick material 
is an important material due to its features such as shapebility with low labor 
force by taking materials directly from nature, drying with natural methods and 
not being waste in the nature after disposed. The mud brick material is defined 
by the Turkish Language Association [1] as “primitive brick, a mixture of straw 
and mud, which is poured into molds and dried in the sun for use in building 
walls”. One of the most basic materials of rural architecture in Anatolian lands, 
mud brick should be preserved and transferred to the future with its values. 
Transferring mudbrick material to the future, learning it, and combining it 
with new and contemporary technologies will enable to obtain a material that 
will respond to the fundamental problems of the world. However, the most 
basic way of preserving mud brick material is to preserve the areas where 
it is used. The mud brick, which is used extensively in rural areas, is on the 
verge of disappearing as these areas tend to disappear in Anatolian lands. This 
study is based on the hypothesis that rural areas must be preserved in order to 
preserve mudbrick material and transfer it to the future. And it aims to develop 
proposals for the preservation of rural areas. When Development Plans and 
National Rural Development Strategies prepared by the relevant institutions 
of the Republic of Turkey [2–10] is examined.  It is seen that it is aimed to 
take various measures to maintain rural areas.  However, it is seen that the 
population in rural areas decreased rapidly in the period from 1927 to 2020. 
The decline of 10% in the rural population between the years 1927-1960 to the 
situation where only 6% of the population of Turkey lived in rural areas in the 
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2000s [2,9,11] shows us that the population in rural areas cannot be preserved, 
therefore rural areas cannot be preserved either. The most basic condition for 
the preservation of rural areas is the protection of the local people and their 
survival. Bektas [12] draws attention to the act of protection that cannot be 
carried out by freezing the past and creating uninhabitable cities for the people 
of the age. In addition, he draws attention to the fact that areas which do not 
catch up with the era and do not respond to new needs will disappear on their 
own. It is emphasized that preservation can only be made by ensuring that the 
existing user stays in the city. In this context, this study aims to examine the 
Rural Area Design Guides, which first protect the users of rural areas, then 
directly ensure the preservation of rural areas, and will ensure the preservation 
and transfer of mudbrick material to the future.

Keywords: Mud brick, village design statements, rural architecture
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ABSTRACT 
Mudbrick has been used as a building material in the urban and rural fabrics of 
many of the hot and dry climate zones of the world. In the architecture of the 
Central Plateau of Iran, mudbrick has many applications due to its appropriate 
compatibility, economic benefits, ease, and speed in preparation. An important 
issue with most mud-brick buildings is their earthquake instability. Recent 
earthquakes have shown that, in general, unreinforced masonry structures are 
vulnerable to tensile loads and need to be consolidated. The purpose of this 
study is to introduce the measures taken to consolidate a historic mud-brick 
tomb in the city of Ardakan (Iran). This tomb dates back to about 100 years ago 
and is the burial place of one of a famous cleric’s family. The measures taken 
to conserve this mud-brick building are important because it has been done in 
full compliance with the construction techniques and materials characteristics 
of traditional Iranian architecture. These solutions include consolidating mud-
brick walls and ceilings with natural date palm fibers and strengthening the 
structure with wooden beams, which has improved the performance of the 
building against tensile loads.

Keywords: Consolidation, tombs, mud-brick, earthquake 
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ABSTRACT 
Earthen materials have been used as a building material for a shelter since 
the existence of human beings. It is still used as the main building material 
in many geographies. Soil is an economical and nature-friendly material that 
can be easily processed. On the other hand, the act of building includes many 
parameters such as construction techniques, materials, and design. Today, 
because of increasing energy demands and deterioration of the natural balance, 
the concept of sustainable building has gained importance for the act of building 
with these techniques and materials.

Today, we are faced with many environmental problems such as the rapid 
depletion of natural resources, environmental pollution, increased energy 
consumption, and increased carbon dioxide emissions. The construction 
industry, which has a large share of this consumption and damage, has started 
to turn to sustainable construction techniques and materials. Changing living 
conditions bring along new construction techniques and materials. Earth, which 
is one of the traditional and sustainable building materials, is still a preferred 
building material among contemporary architectural examples.

In this context, the study’s main purpose is to reveal the importance of natural 
building materials within the scope of sustainability. Within the scope of the 
study, the relationship between adobe obtained from the earth, which is the 
oldest known building material, with sustainability, and examples made up 
to date in this context, and with the development of technology today, it is to 
examine the techniques used to construct adobe in modern buildings.

In today’s world, with the development of technology, it has been evaluated 
on the examples of buildings selected in different geographies, that were built 
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using different construction techniques. The examined building samples were 
compared with the tables and suggestions were made to encourage the use of 
earth building materials for sustainable construction.

Keywords: Earth based material, sustainable materials, sustainability, 
modern architecture
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ABSTRACT 
UNESCO underlines that culture needs to be considered a significant 
issue in sustainable development. The UNESCO 2003 Convention for the 
Safeguarding of the Intangible Cultural Heritage, UNESCO Recommendation 
on the Safeguarding of Traditional Culture and Folklore of 1989, and UNESCO 
Universal Declaration on Cultural Diversity of 2001 have underscored the 
importance of intangible cultural heritage as a mainspring of cultural diversity 
and a guarantee of sustainable development. 

The knowledge, skills, and practices of local building craftsmen that have 
continued in local building tradition in the rural settlements of Anatolia 
constitute a significant part of intangible cultural heritage. The documentation 
and transmission of know-how, skills, techniques, and methods of the masters as 
the practitioners of the building tradition are compulsory for their conservation 
and the continuity of tradition. Considering 17 goals highlighted within the 
2030 Agenda for Sustainable Development published by the United Nations 
General Assembly in 2015, the continuity of local building tradition is especially 
significant for providing sustainable development in historic environments 
throughout the rapid change process and the development of tourism.

In recent years, the traditional building ways, particularly, earthen architecture, 
have gained importance in the discussions on sustainability; and the number 
of studies on the use of local building materials in the design of new buildings 
has noticeably increased. In the publications issued by the World Heritage 
Center, the availability and economic quality of adobe material is regarded to 
contribute to sustainable development. Among the risks to earthen architecture, 
the absence of traditional conservation measures is particularly emphasized. As 
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a result, it is emphasized that earthen constructions require special attention in 
terms of conservation. The sustainability of the earthen architecture throughout 
the restorations and new buildings is linked with the transmission of specific 
knowledge, and skills of master builders related to earthen architecture to 
the new generations. Therefore, it is necessary to find the living experienced 
building masters and documentation of their specific knowledge about 
traditional construction techniques.  This study tries to put forward a specific 
methodology for documentation of the knowledge of local building masters 
experienced in earthen architecture from Konya. The study uses a mixed 
methodology composed of architectural and folklore documentation methods, 
specifically, in-depth interviews, and observation, to document both tangible 
and intangible aspects of traditional craftsmanship.

Keywords: Earthen architecture, local building craftsmen, traditional 
construction techniques, traditional craftsmanship, sustainable development, 
Konya
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ABSTRACT 
The growing concern about environmental issues connected to architecture, 
engineering, and construction (AEC) sector has given a boost to building 
practices driven by the use of earth-based materials. As it is well known, earth-
based materials show great environmental advantages compared to other 
contemporary materials (wide availability, low embodied energy), promising 
material properties and outstanding aesthetic performances.

One of the main limitations of earth materials is their brittle behavior when 
subjected to tensile stresses. This issue becomes important when earth buildings 
are located in seismic areas where they inevitably experience bending and shear 
in the walls. 

In order to make earth construction seismic resistant, timber and natural based 
reinforcements (as reeds and natural ropes) have been used both in traditional 
and contemporary practices to promote box-like behaviour and enhancing the 
flexural strength of earth buildings. 

This contribution reports a review of the main natural and timber-based 
reinforcement systems used for contemporary raw earth construction, with 
a focus on rammed earth structures. Moreover, it presents the results of the 
design of an innovative reinforced and modular rammed earth constructive 
system made with natural or recycled materials, developing a technology with 
low energy consumption and low environmental impact, specifically designed 
for areas with high seismic risk. The main thermal and mechanical performances 
of the system are briefly depicted.

Keywords: Earth-based construction, rammed earth, bio-based 
reinforcements
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ABSTRACT 
The physical cultural heritage from the past to the present continues to shed 
light on the next generations with its various aspects. In this respect, the Turkic 
Republics continue to exist examples in this geography which are coming from 
various nations and religions, with the most architectural diversity and cultural 
heritage in the world. These outstanding structures have been restored many 
times.

Restoration is a difficult process. Restoration applications require expertise. 
Moreover the using materials have to similar with the original ones. Two 
of these materials were used in both restorations that are the subject of our 
research. These are handmade bricks and tiles. Bricks were used to complete 
the vaults on the roof of the Rüstem Pasha Caravanserai. Tiles, on the other 
hand, were used on the outer surface of the Tomb of Hazrat-i Mevlâna. These 
materials were used by making them with traditional techniques, just like in 
adobe bricks. The bricks were shaped in wooden molds from mud and dried in 
the sun. The tiles, on the other hand, were hand-pressed in wooden molds with 
a technique called “pat pat” and dried in ovens. Both materials were applied to 
the structure with the help of Khorasan mortar. Felt was also thrown into the 
Khorasan mortar to strengthen the binding. Khorasan mortar is a traditional 
material as it is known. Therefore, the originality of the buildings was preserved 
and their sustainability was ensured. In addition, the original design of these 
materials has been preserved in the applications. As the research is an action 
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research, the researcher was also involved in the entire process from the 
construction of the materials to the application. The aim of the research is to 
show the analogous construction techniques and usage patterns of traditional 
materials with examples.

It is thought that the research will shed light on the applications that future 
generations plan to do in the future.

Keywords: Restoration, handmade, sustainability, traditional materials, 
traditional techniques
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ABSTRACT 
Hassan Fathy started to his architectural practice at a time when modernism 
was becoming increasingly popular and widespread all over the world, and drew 
attention with his attitude towards this ‘new’ global style, which does not pay 
attention to concepts such as history, culture, tradition and locality. To locate 
Fathy in his era, he was 31 years younger than Frank Lloyd Wright, 13 years 
younger than Le Corbusier, and 2 years younger than Louis Kahn. Although 
he started his architecture practice relatively after the famous pioneers of the 
modern movement, he opposed the general discourses of the period and gave 
importance to an architectural approach that was fed by traditions, local culture 
and history. Use of local natural materials and sustainability have been at the 
forefront both in the techniques and methods used in Fathy’s architecture. 
Although Fathy’s architecture was not widely accepted in his early periods, later 
on, his work and philosophy made quite an impact around the world. Especially 
with the publication of his book “Architecture for the Poor, an Experiment in 
Rural Egypt”, was published in Cairo in 1969 and USA in 1973, the whole world 
got to know Fathy and his doctrines. In his designs and discourses, he sought 
answers to how the experience and knowledge from the past would illuminate 
present day’s expectations and the requirements.

When Fathy’s discourse and doctrines are examined in his pursuit, it is seen that 
three basic principles are at the forefront; the affordability of the buildings, the 
involvement of the local folk in the production process and energy efficiency. 
Fathy’s architecture stands out with its traditionalist, ecological and sustainable 
features that benefit from vernacular culture and experience. Although ecology 
and sustainability have been the fields that have been studied intensively in 
recent years, the fact that Fathy became aware of these concepts at a time when 
the whole world focused on modernism and did not care about these concepts 
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shows that he developed an innovative and original approach besides his 
traditional character.

Within the scope of the study, Fathy’s architecture was tried to be analyzed, 
especially through the buildings he designed in Egypt, within the concepts of 
ecology, sustainability and energy efficiency. Along with physical analysis and 
evaluations through his buildings, his teachings and phylosophy were also 
examined with a critical view, especially through the texts he produced, and 
tried to be interpreted in the context of the dynamics of today’s architectural 
environment. Afterwards, projections for the future were expressed, considering 
that Fathy’s farsighted teachings were not actually a periodic attitude and 
approach.

Keywords: Hassan Fathy, ecological architecture, vernacular architecture



KERPIC’22 - RE-THINKING EARTHEN ARCHITECTURE FOR SUSTAINABLE DEVELOPMENT 57

Use of Soil Material with Sound 
Absorbing Feature

Derin Hilal Bilmez
Mimar Sinan University, Istanbul, Turkey
derinhilalb@gmail.com

ABSTRACT
For centuries, music and music venues have been closely related to architecture. 
Spaces are oriented and shaped according to the function, so spaces for listening 
need acoustic arrangements. Various methods have been developed for acoustic 
analysis from past to present. Methods and sound absorbing and reflective 
materials used have partially changed during the process. The first data that 
we know as written texts are included in Vitruvius’ works. It has been observed 
that the theaters built with the information in the work exhibit high acoustic 
performance of similar quality to today’s concert halls. 

Since soil material is obtained from nature and can be used without requiring 
expertise, it has been used since ancient times. Examples of use for both 
structural and comfort purposes are available. In the Ancient Greek, Roman, 
Byzantine and Ottoman periods, there are examples of the use of soil material 
in the planning of the orientation and clarity of sound. In this paper, the use of 
soil material for acoustic planning purposes is examined and explained through 
examples.

Keywords: Soil material, sound absorption
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The Roof Repair of a Boranhane
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ABSTRACT 
Pigeons have had an important place since they have been benefited from many 
of their features from the past to the present. In addition, pigeon manure was 
used in agriculture to obtain fertile products as well as gunpowder production. 
Pigeon manure and eggs are still used today. Throughout history, people who 
have benefited from these features of pigeons have built shelters in many 
countries to protect pigeons. In Turkey, different names have been given to these 
shelters, which were built specifically for the regions. These shelters are named 
as “burç” in Gesi region of Kayseri province and “güvercinlik” in Cappadocia 
region. In Diyarbakır province of the South-eastern Anatolia, these structures 
built for the protection and breeding of pigeons were called “boranhane”. These 
boranhanes built in Diyarbakır represent a symbol of the lost cultural heritage 
and tradition. It is important to protect these structures, which are important 
both culturally and as a part of the tradition, in order to pass them on to future 
generations. In addition, it is of great importance to protect these structures, 
which still exist today, in order not to disturb the ecological balance. As a result 
of the increase in the use of artificial fertilizers instead of pigeon manure around 
Diyarbakir, boranhanes are no longer used. Over time, these unused structures 
have suffered many damages due to neglect, such as the damages on the floors 
above the ground, on the walls, and on the parts that provide the entry and exit 
of the pigeons. In addition, as a result of insufficient attention and protection, 
some of these structures have been destroyed and some of them have survived 
to the present day with great damage.

In this study, the architectural features of the existing boranhanes in Diyarbakır 
as well as the building materials, planning and forms used during the construction 
were examined. In addition, the repairing applications of the damaged roof of 
one of these traditional boranhanes with the traditional system were examined 
in detail. Today, these structures are faced with the problem of losing their 
originality due to the decrease in traditional construction techniques. In order 
to solve this problem caused by the gradual decrease in traditional construction 
techniques, it is aimed to observe and document every stage of this traditional 
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construction technique. 

In this context, the roof construction phase of a boranhane located in 
Diyarbakir has been observed practically. The surveys and the plans of the 
examined boranhanes, located within the borders of the province were drawn, 
their architectural features were examined on-site, and their original conditions 
were photographed and archived.

Keywords: Boranhane, pigeon houses, soil based top cover, traditional 
structures.
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ABSTRACT 
Salt is an element of the natural environment, which is used in construction in 
some regions and countries, such as in Siwa Oasis, Egypt. It’s a natural element 
that may form around salty lakes over the years or in the form of masses closer 
to rocks, it has a significant positive effect on human health and psychological 
calm, it is using in some buildings for the purpose of making separate rooms 
for meditation or relaxation or making entire walls within a space. Therefore, 
it is important to recognize this environmental material as an element that can 
be used and making it a part of the environmental healthy house, Siwa Oasis in 
Egypt is known for this type of buildings, as a whole building and not just a part 
of the building. But the material used in the buildings of Siwa Oasis in Egypt is 
called Karshef, and it is a material in which the salt formed around the salt lakes 
and was mixed with atmospheric factors like dust and other elements formed 
over the years to form that solid material suitable for construction which called 
Karshef. In this paper we will present salt as an individually substance, and its 
health advantages to humans, not just to the environment, the technique and 
presenting some suggestions that may add a positive addition when using this 
material in any building.

Keywords: Salt building, back to earth, Karshif, Siwa Oasis, earth architecture, 
meditation spaces, Himalayan walls
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ABSTRACT 
The Covid-19 Pandemic has necessitated many changes in the education system 
all over the world. Due to the inexperience in preventing a global epidemic, it 
is aimed to reduce the spread of the virus by switching to distance education 
in Turkey as in many countries. Internships that need to be done face to face 
have been postponed for one year. In the process called new normalization, the 
sanctions were eased and the hybrid education model, in which the theoretical 
lessons were made remotely, and the practical lessons face to face, was adopted. 
Within the scope, an internship house project consisting of modules in which 
one-person rooms and one bathroom-toilet are provided for two rooms has been 
developed in order for the students of architecture and engineering department 
to do their internships within the university campus. The aim is to analyse the 
performance of the masonry construction system with pumice concrete, an 
earthen material and reinforced concrete system within the framework of the 
scenario developed above. The efficiency of construction techniques will be 
compared with the Cost-Benefit Analysis method, which is a numerical analysis 
method that takes part the themes of the conference as ‘Structural behaviour; 
static, dynamic and numerical analysis methods’. This method consisting of 
different steps that will be explain comprehensively. Ultimately, it is aimed to 
determine which of the two construction systems is more suitable.
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ABSTRACT 
The benefits of earth architecture in terms of environmental sustainability, 
climate responsiveness and cost-effectiveness have been proven in the 
literature. Locally available mud has been used as the vernacular construction 
material for centuries. However, in the modern-day, they are classified as 
temporary structures and are increasingly discouraged in India, considering 
their vulnerability to natural hazards like cyclones. Instead, a few modern 
earth architecture techniques have evolved that harnessed the benefits of using 
earth and structurally perform similar to brick and concrete structures. One 
such technique is Cement Stabilized Earth Blocks, where the blocks are made 
out of the earth with a mix of a small proportion of cement. In contemporary 
construction practices in India, project performances are frequently measured 
in terms of time, cost, and structural performance. Compared to the prevalence 
of conventional materials, earth architecture practices in India are still limited 
to small scale sporadic projects. There is less research on project management 
of earthen structures, and this paper intends to fill this gap. This paper aims to 
critically appraise the challenges faced in using Cement Stabilized Earth Blocks 
at all stages of the project life cycle. The methodology involved dialogue with 
engineers, contractors, architects, and occupants of modern earth structures 
and trace the challenges faced in five projects. The research found that the 
structures which finished in exposed blocks needed to take extra measures 
for weather protection. The use of modern earthen material does not have 
cultural popularity and is accepted only by self-motivated, environmentally 
conscious individuals. Scepticism related to its structural performance 
prevails. Availability of skilled workers and equipment locally is minimal, and 
assembling a team often results in time and cost escalation. Earth blocks do 
not match commercial and real estate projects’ rapid and massive construction 
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or cost expectations. Further innovation and policy governance are needed for 
earth architecture to compete with conventional techniques.

Keywords: Stabilized mud earth blocks, conventional techniques, local 
availability, implementation challenges
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ABSTRACT 
Many reasons such as the increasing need for buildings in the face of the 
increasing population after the industrial revolution, various global problems, 
decreasing resources and cost increases in production are taking away the choice 
of people to have their own buildings or living spaces. In addition, unconscious 
construction, intense resource, and energy consumption; it poses a threat to 
biodiversity by causing waste generation.

As a solution proposal to all these problems, sustainable building formation and 
sustainable building material production, which considers the protection of the 
environment and the continuation of vitality, gain importance.

With the right material selection in the projects to be created, it may be possible 
to build a more sustainable world by minimizing the carbon footprint. The 
choice of material that does not lose its properties for many years plays a major 
role in reaching the goal of sustainable construction by extending the life of the 
building. In this regard, adobe can be preferred as one of the materials with zero 
carbon emission in its production, life and disposal.

In this study, it has been evaluated that, with the successful combination of 
adobe, which is a natural building material, with contemporary techniques in 
a modern building, environmentally friendly and energy efficient structures 
can be created. Through the examples of contemporary mudbrick structures 
selected by the literature review method; The suitability of adobe for sustainable 
architecture has been interpreted in terms of economic, social and ecological 
aspects.

Keywords: Sustainability, sustainable architecture, adobe, ecology, local
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ABSTRACT 
Rules for masonry structures made of stone, brick or briquette are described in 
many disaster regulations. It is necessary to comply with many rules such as not 
forming vertical joints, having a certain amount of fullness, static support of the 
walls, minimum support lengths and wall thicknesses in T or L-shaped joints. 
Instead of making architecture students memorize all these rules, setting up 
workshops where they can experience masonry construction has great benefits 
in ensuring permanence in education. It is possible to experience masonry 
construction by preparing scaled and impressive models with the help of using 
glue instead of mortar and sugar cubes to represent these masonry materials. 
For this purpose, in the 6-year period from 2013 to 2018, a total of 8 workshops 
were held in scientific organizations in different cities of Turkey. “Sugar Tower” 
in Dokuz Eylul University Faculty of Architecture in 2013, “Sugar-Sophia” in 
ISTYAM in 2013, “Sugar Tower-II” in Gebze Institute of Technology in 2013, 
in 2014 “Sugar Tower-III” in Köyceğiz Architecture Students Meeting, “Sugar 
Apollon” in Didim in 2015, “Sugar Smyrna” in İzmir Chamber of Architects in 
2016, “Sugar Maiden’s Castle” at Mersin Science Festival in 2016, “Şekerden 
Anıtkabir” model workshops were held at the Mersin Science Festival in 
2018. The purpose of this study is the sharing of the experiences gained in 
these workshops and the contribution made to the education of the students 
in a scientific symposium. Within the scope of the paper, the aims of these 
workshops, which are held chronologically, the findings and the results, are 
shared. This study takes part the themes of the conference as ‘Traditional 
construction techniques’.
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ABSTRACT 
Adobe is one of the oldest building material dating back to the beginning of 
civilization. It is said that the first use of adobe was around 8-10 thousand BC. 
The origin of adobe was discovered by early humanbeings. When they saw the 
soil that was cooked and hardened from the clay next to their hearths, they 
understood that they could use this tool in building materials. Today, mudbrick 
is used in all historical buildings, including fire temples and mosques, on the 
facades of buildings and in the flooring of structures. Another application of 
adobe in historical buildings, which we see as an architectural heritage today, 
is windtowers.

Windtowers are traditional structures used in Iranian architecture in hot, 
humid, hot and dry climates, and they are tools that refresh and cool indoor air 
using renewable wind energy. These structures consist of 2 parts, external and 
internal. The exterior consists of a closed roof made of adobe and brick on the 
roof of the building, with most of it a vertical duct at right angles. Wind- towers 
are usually designed according to the needs of the house/building, so the larger 
the inlet, the greater the incoming air volume.

Windtowers have holes at the top that allows directly the wind inward. The 
interior of the building consists of a single opening and is divided into 2 or 8 
parts with inclined separator wings according to the openings made of mud 
brick and brick in other types

Keywords: Adobe windtowers, wind catchers, Iranian architecture, badgir 
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ABSTRACT 
The paper documents the traditional buildings with high heritage value 
to understand the changes occured in building forms, plans, construction 
technololgy and building materials. The methodology includes the firsthand 
data aqusition from the site. Two buildings with high heritage values are selected 
for the study. The existing condition of the selected buildings were recorded 
with measured drawings, photographs, and sketches. The information about 
the past condition of the building is discovered by the available photograps and 
interview with the house owners. The findings revealed that in all houses the 
external load bearing wall were left intact, while the internal non load bearing 
partition walls were added to meet the new functions. Toilet is added on the 
Ground floor. The two-way slope roof constructed from wooden truss and clay 
tile roofing was replaced with the corrugated metal sheet roof. In some cases, 
the two-way slope is even reduced to one way slope and the height of top floor 
was increased adding some layers of brick wall.

Keywords: Traditional building, construction technology, building material, 
vernacular buildings
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ABSTRACT 
Historical neighborhoods are one of the urban spaces that contain a set of social, 
cultural, and economic values and are a suitable context for social sites. They 
are not only a desirable context for living but should also be combined with the 
contemporary life of societies and their needs over time to form an effective 
interaction between communities with historical sites.

The development of cities, industrialization and the phenomenon of tourism on 
the one hand and the inability of historic neighborhoods to meet contemporary 
needs on the other hand is a threat to the two-way interaction of communities 
with historic sites that has reduced residential housing in the historical 
context and thus reduced sustainability. Thus, sustainable conservation as a 
comprehensive action by emphasizing the concepts of “social interaction and 
sustainability” can improve the quality of life in historical sites in accordance 
with contemporary needs and lead to the continuation of a dynamic presence 
and life in the historical context. In order to increase the sociability and social 
interactions of spaces, three physical factors should be considered the physical 
body of the historical sites (as a suitable platform for voluntary activities), 
environmental activities (by holding purposeful gatherings and seasonal 
gatherings and the realization of civic participation), and human factors (to 
meet psychological needs).

The potential of neighborhoods, in addition to being the bedrock of internal 
development and physical cohesion and social solidarity of cities, on the other 
hand have been the source of creating a space of remembrance and connection 
between the past and present. Among the social spaces in the neighborhood, 
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we can mention Ab Anbar, Mosque, Hosseinieh (Ritual gathering place), 
Saqakhaneh (a place for drinking water) and Hammam, which in the past 
caused willing or unwanted encounters between neighbors and over time, it has 
been effective in forming a communication network and becoming a place for 
social interactions. But today, with the spread of modernism, neighborhoods 
have undergone extensive changes and the function of some of the social spaces 
mentioned that had the role of creating social interactions has been greatly 
diminished. Therefore, this study intends to measure social interactions and 
sustainability in this neighborhood by measuring the criteria of the physical 
body, environmental activities and human factors in the social spaces of Sahl-
ebne-Ali neighborhood located in the historical city of Yazd, while preserving its 
cultural and historical values, causing vitality and promoting social interactions 
in the neighborhood.

Keywords: Historical neighborhoods, Yazd, social interactions, social 
sustainability, social spaces
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ABSTRACT 
The evolution and development of culture and architecture in Iran has a long 
and complex history. Iran has been the center of world action for centuries; 
it has been a capable exporter of not only architecture but also other cultural 
impacts. The architectural shapes and forms of many important houses in 
Iran have been developed by the concept of introverted culture. The essence 
of the internal organization of space in Iranian housing is the “courtyard”, an 
interconnected and integrated structure which is an appropriate answer to 
the physical and spiritual lives of people. One of the primary forms of housing 
development is houses with courtyards, which can be found in various patterns 
in different regions, especially in the hot and arid regions. Over the centuries, 
this type of historical housing has developed into a logical configuration. This 
configuration of forms has been strongly influenced by the local characteristics 
of its content and culture; thus, the user has been able to enjoy maximum 
benefits with minimal impact on the environment. In the courtyard, cultural 
concepts that induce an archetype aspect have been cleverly integrated. Climate 
and culture have formed the type of courtyard housing in Iran, particularly in 
the historic city of Yazd. In fact, courtyard housing has become the prevailing 
historical housing pattern in the hot and arid region of Iran and has shaped 
the urban areas. In addition to cultural patterns, climate conditions have had 
a significant impact on the formation of the courtyards of Yazd’s historical 
houses. In this study, with the help of literature and field data collection and 
a review of the existing houses in the historical texture of Yazd, a classification 
of the form pattern of the courtyards has been concluded. The three overall 
classifications of houses with courtyards are central courtyards, four-platform 
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courtyards (Chahar Soffeh), and garden houses. Architects, with the assistance 
of the typology of courtyards in the hot and arid region of Yazd, are able to re-
integrate culture and climate into their designs and, as a result, produce more 
sustainable buildings which can respond to local needs

Keywords: Historical housing, courtyard, Yazd, pattern, climate
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ABSTRACT 
Residential architecture in recent years tends to combine the qualities of local 
craftsmanship with the beauty of the local geography, in order to recreate a 
contemporary architecture with a `spirit of locale’ they perceived had been lost 
in Modernism. Their critical attitude towards Modernism can be placed in an 
international context, where criticisms against the homogenizing tendencies 
of the International Style were growing, notions of locality were explored in 
the tendencies of regionalism. Ten criteria set forth by Kenneth Frampton [1] 
in 1987 on regionalism were adopted, these ten items were analyzed, and ten 
design criteria were determined, which investigated the “spirit of the place” 
within the scope of environment-nature relationship, form, material, scale 
parameters. The earthen architecture of residential areas such as Santa-Fe in 
New Mexico, Sonsuz Şükran village (Hüyük-Konya) in Turkey, were discussed 
and examined through the new context and design criteria they created. The 
main aim of the research is to ask modern architecture uses which regionalist 
design approaches and techniques while mixing with the traditional architecture 
in these adobe focused buildings. New generation earthen architecture not 
only repeat traditional styles but also uses traditional materials in modern 
ways by creating a new context according to the structural and environmental 
characteristics of residential areas.

Keywords: Regionalism, adobe, earthen architecture, modern, traditional
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A Suggestion for the 
Achievement of the Sustainable
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ABSTRACT 
Throughout history, human beings have relied on their minds, both in 
atmospheric conditions and in relations with other animals, due to their 
deficient abilities throughout their existence in nature. The human, who does not 
have developed teeth, sharp claws, and cold-proof fur, has eliminated all these 
deficiencies with his/her mind in order to survive. Designing and producing 
clothes instead of fur, designing and producing tools instead of claws, (etc.) this 
can be expressed as a result of mental activation.

This process, which has passed from our distant ancestors, who used what is 
around them in their habitat as they are, to today’s modern people who use all 
kinds of technological possibilities and innovations and eliminate the concept 
of unproducibility in the sense of form, has been achieved by the mastery of 
different materials and techniques in many different fields. This mastering; 
It has progressed by accumulating with discoveries, knowledge of experience, 
accumulated experiences, and reached the present day.

People who overcome their deficiencies with their mind and production are 
still developing, Producing and changing with both conventional, traditional 
and innovative approaches thanks to this accumulation. And one of the areas 
where this change/development is most questioned can be expressed as the 
relationship that people establish with shelter.

Shelter has been one of the deficiencies and the basic needs that need to be 
eliminated throughout the history of humanity, since the time mankind slept 
and lived in tree hollows and caves. As the “animal without fur” mentioned at 
the beginning, one of the most necessary elements for human survival in cold 
climates is shelter. The same shelter element fulfills many functions, from the 
function of protection from predators to sense of belonging.

These realities, which we do not think much about in today’s world (in urban 
life), actually constitute one of the most basic needs. On the other hand, the 
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increasing population, carbon footprints, and waste materials make the world a 
difficult place to meet this basic need.

Although living conditions in harmony with nature are available in conventional 
and traditional production techniques that we already have, today’s people are 
constantly chasing the “new” and “excess” (surplus). Although it is not surprising 
that people, who have moved away from their essence and reality with capital 
relations and perception management, are caught in today’s dominant search, it 
is of major importance for the future of both the world and humanity to make a 
little more foresighted choices. In this context, both the consumer, the producer 
and the designer should have and create patterns of behavior and mindsets that 
take care of this sensitivity. 

Today, we have many sustainable architectural techniques and sustainable 
materials compatible with nature in terms of permanent or temporary 
shelter solutions. Usage patterns, production processes, final product states, 
atmospheric relations etc. are all known in detail. Many data such as tree houses 
of Aboriginals, adobe structures, the binding of straw as fiber, and the living 
areas of seasonal agricultural workers are available in the literature as natural 
structures that are truly sustainable. And many more can already be expressed 
as practical applications of these conventional and traditional techniques and 
are easily accessible to those who want. 

At this point, it can be said that the important thing is to prefer this accessibility. 
In other words, although it is technologically and informationally possible to 
describe and produce a reality in harmony with nature, what makes it possible 
is the self that will prefer these methodologies.

In the context of sustainable architecture and sustainable cities, many studies 
have been carried out for years, most of these studies are used as an advertising 
element, a capital tool, a sales strategy in the context of popular culture and/
or subcultures. On the other hand, the concept of sustainability, which is one 
of the important steps in creating the future and creating a world that can be 
transferred to new generations, should be a design core where reality occurs in 
topography rather than being a pop culture or advertising commodity. Just as 
the object-subject relationship, which is established by the individual within 
the framework of his own belonging and with any commodity that is important 
to him, recurs in a careful and protective way, nature itself is the thing that we 
need to show the most belonging to within our essence existence. Likewise, at 
the point of contact with nature, we actually exist both in the role of subject 
and in the role of object. In other words, human beings are obliged to nature 
to maintain their existence as a product of nature. At this point, as individuals 
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who shape life in architecture and design, sustainability should be one of the 
most fundamental ultimate goals, and this goal should not be considered as a 
commercial concern, but rather as a behavior driven by nature itself.

As a result, it can be said that the key to a world that is compatible with 
nature, sustainable and transferable to future generations; it is individual 
consciousness, preference and desire rather than technical, technological or 
cost. This consciousness, as a behavior pattern, does not ignore the natural 
existence of the individual, on the contrary, it has the opportunity to occur in 
reality with the expression of a description that it owns and respects. The state 
of being “natural” – “being one with the natural” as a behavioral pattern will be 
the most important reason for protecting a tree, creating a natural settlement/
shelter relationship, describing a sustainable life.

It can be expressed as an epilogue that raising generations with this behavior 
pattern will be more valuable and more effective (futuristic) than raising a 
generation who knows the relevant techniques and materials. Likewise, when 
the Z generation and today’s internet reality are considered, it is very easy and 
accessible for them to acquire information and learn the material which that 
wanted. However, their use of this knowledge depends on their preference to 
use it as mind and behavior pattern, not knowing it.

Keywords: Behavior patterns, production, natural material, sustainability, 
design
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ABSTRACT 
Earth is one of the oldest and, until now, intensively used natural building 
material. Recently, the use of earth materials in contemporary buildings have 
aroused interest, including in Europe, mainly due to its eco-efficiency and 
abundance. However, making earth construction a regular building practice 
is a significant challenge. Thus, the scientific community needs to strengthen 
confidence in earth construction and adapt it to current technologies. New 
digital production technologies can unblock the potential of vernacular 
materials, such as earth, as a future building material.  

This work deals with combining a very traditional building material – earth 
– with high-tech advancements in fabrication and application methods, the 
3D printing. From the perspective of materials science, earth-based printable 
composites (3DPearth) mix-proportioning are critical issues, namely due to i) 
the requirements at fresh state, ii) the needing of adequate stabilization, iii) the 
raw material natural variations asking for its characterisation.  

A statistical factorial design approach was followed to reach printable 3DPearth 
by means of a central composite design. The 3DPearth mixtures consisted of 
a pre-defined range of proportions, including Turkish silty soil as the main 
constituent and were stabilised by a binary blend of cement and limestone, also 
locally available, water and superplasticiser. Slump test, Casagrande, mass loss, 
and mechanical strength were considered as output variables. 

The empirical mathematical models revealed the influence of mixture design 
parameters and their coupled effects on the 3DPearth properties: deformability, 
shrinkage (mass loss), and compressive strength. A numerical optimisation 
technique was applied to the derived models to select the optimal mixture, 
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which maximises durability and eco-efficiency simultaneously and minimises 
shrinkage and costs while maintaining printability.

Keywords: Earth Construction, Earth materials, 3D print, DOE, sustainable 
construction
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ABSTRACT 
Adobe is a natural material which has been used for many years. Although it was 
used in primitive architecture in early years of the world, it continues to be used 
as an effective and sustainable material for today’s architecture. Adobe is one 
of the key factors for architecture to save the sources and provide sustainability 
of investment. Hence, it becomes important to manage the adobe structures 
to ensure efficient material because of sustainability. Many researchers tend 
to analyze and evaluate the adobe in different perspectives. As a result of this, 
in this paper it is aimed to conduct an extensive literature study which focuses 
on the relationship between adobe, sustainability and management. For the 
comprehensive literature study, articles belonging last ten years are examined 
by using Scopus to determine the gap between adobe, sustainability, and 
management. It is thought that this study could be used for further studies as a 
compact data as well as identifying current gap areas of adobe research. 

Keywords: Adobe, sustainability, management, adobe architecture 
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ABSTRACT 
Since the global warming problem caused by high energy consumption in the 
production and use of building materials in the construction industry has become 
a serious threat all over the world, the search for renewable energy sources, use 
of ecological materials and especially the research on earthen architecture have 
gained priority in recent years. Adobe, used as a building material in many parts 
of the world and produced from soil, is a cheap, environmentally friendly, easily 
supplied, and shaped material.    

One of the regional examples of adobe houses, which are seen in rural 
settlements in Turkey, especially in Anatolia, that have survived and continue 
to be used today, is the earthen houses in Erimli village, Diyarbakır. Soil is the 
main building material of many buildings in Erimli village, with its old name 
Simaki, located in Sur district of Diyarbakır province. It has been determined 
that climatic conditions, geographical location, topography, local material 
opportunities, social and cultural structure; traditions and customs, social life, 
production and consumption styles and beliefs shape the earthen architecture 
in Erimli village. In addition to low-rise, flat-roofed, prismatic looking adobe 
houses, structures such as adobe garden walls surrounding them, barn, shed, 
hayloft, warehouse, pigeon houses (boranhane) have also been effective in the 
forming of Erimli village in the process. 

In this study, it is aimed to define the architectural and structural features of 
the adobe houses in Erimli village, where life has been going on for about 100 
years in Diyarbakır and to determine the usage and conservation problems. 
For this purpose, adobe houses in Erimli village were examined on-site and 
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documentation studies were carried out. It has been observed that these houses 
faced many physical and structural problems over time and some of them were 
demolished and rebuilt as reinforced concrete. In order to ensure the continuity 
of adobe structures today, it is necessary to adapt them to contemporary 
conditions, to strengthen them in terms of materials and structural features 
and to systematically maintain and repair them. Within the scope of the 
paper, findings of earthen architecture in Erimli village, Diyarbakır, usage 
and conservation problems will be shared to preserve the original earthen 
architecture, whose numbers are gradually decreasing and to ensure that it is 
passed on to future generations. 

Keywords: Earthen architecture, adobe houses, sustainability, construction, 
conservation
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ABSTRACT 
The majority of the energy consumed in today’s building designs is provided 
by fossil fuels. The energy consumption of buildings corresponds nearly 40% 
of the total energy consumption. That amount creates approximately 74% of 
the electricity consumption. Therefore, it is still unclear what rate of this need 
will be compensated by fossil fuels in the future with the increasing energy 
requirement. The climate change in progress, daily increasing greenhouse 
gases (methane, ozone, carbondioxyde, nitrogen oxyde, water steam, etc. gases) 
reduce the energy consumption in buildings and makes it compulsory to increas 
the energy efficiency and using renewable energy resources. The global climate 
change caused rapid increase of the energy demand and in order to solve the 
problem of buildings having the largest share in energy consumption, priority 
must be given to passive house, zero energy building designs. Design of “zero 
energy buildings” gain importance by minimizing costs related with energy 
consumption in buildings. Adobe material is an important structure material 
with heat insulation, energy storing and ecological aspects. Adobe building 
materials are envisaged as the most important building material of the future 
due to its structural characteristics. In this study, zero energy building designs, 
amount of energy consumed in zero energy buildings, applicability of adobe 
building material in zero energy buildings and studies in this area for our 
country will be researched.

Keywords: Fossil fuels, climate change, energy consumption, passive houses 
and zero energy buildings, adobe material
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ABSTRACT 
The conscious formation of the anthropogenic landscape of Odessa contributed 
to the creation of a unique model of sustainable socio-natural development in 
the first half of the 19th century, oriented towards the future. The problem of 
slopes is the same age as the city.  The territory of the future Odessa had been 
once steep rocky terrain, dissected by ravines and natural drains. According 
to geological data, the classic front landslides don’t allow the land to come to 
rest and the process of abrasion will never disappear. Sea transgression causes 
increased coastal erosion. 

The fight against landslides for many years has been carried out in three main areas: 1) 
protection of slopes from landslides (removal of groundwater using drainage tunnels 
and drainage galleries), 2) stopping landslides of soil masses (removal of standing 
rain and underground channels), 3) protection coasts from erosion (building dams). 
Coastal protection by a breakwater structure was first introduced in Odessa. The 
landscaped boulevard slopes with terraces and retaining walls, drainage system of 
groundwater, based on alluvial port area - this was the first complex of measures on 
such a grand scale aimed to strengthen the terrain.

Thanks to the competent solution of challenging utility problems - strengthening 
the lifeless clay cliffs, their improvement, construction of engineering structures 
- Odessa received its unique “sea” facade and landscaped park already in the 
first half of the XIX century. Considering adverse environmental factors, a 
model of sustainable development of the relationship between man and the 
natural environment was solved, future-oriented

Keywords: Smart technologies, landslide slopes, Odessa
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ABSTRACT 
qA 7th semester interdisciplinary architectural design studio at the Architecture 
Department of Mustafa Kemal University in Hatay brought together an architect, 
an urban designer and an archaeologist with architecture students. The project 
enabled the students to explore the archaeological site of Tell Tayinat on the 
Amuq Plain from different angles in order to create contemporary designs, aimed 
at research, preservation and presentation of the ancient site, while drawing 
inspiration from its historic context. Students determined the challenges that 
Tayinat presented as an archaeological setting for contemporary designs. They 
observed characteristics of mudbrick and addressed a variety of associated 
functional, logistic, topographical, climatic and protective requirements in 
their projects. Not all designs utilized mudbrick. Some preferred other natural 
materials, such as wood, though these designs could also be transformed into 
mudbrick. Those that relied on the vernacular focused on traditional mudbrick 
technology and were challenged by natural limitations, such as durability, 
strength and size. Others combined contemporary construction techniques 
with mudbrick, where mudbrick functioned only aesthetically as a finishing 
material, or utilized contemporary mudbrick technologies in accordance with 
current construction and spatial needs. Students explored uses and technologies 
of mudbrick at the site and elsewhere, addressing issues of climate-control and 
eco-friendliness, and scrutinizing the adaptability of contemporary designs 
to archaeological contexts. The results of this elective design studio, which 
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presented the students with the challenges of an archaeological context, also 
provided on-site experience and research-by-design & design-by-research and 
defined their experience in architectural learning. The variety in projects and 
results generated discourse and should be emphasized as it paved the way for 
addressing similar dynamics also found at other sites.

Keywords: Tayinat, Antakya, kerpiç/mudbrick, research-by-design, 
architectural design in archaeological context
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ABSTRACT 
Climate change (CC) is one of the biggest common problems of humanity. We 
have only the IPCC reports as main source to understand the issue. In the latest 
published IPCC report on CC, it is asserted that if necessary, measures are not 
taken, the adverse impacts of CC will emerge sooner than predicted. Despite, 
the issue affects all over the World in different sizes and forms, the governments 
still have not taken the necessary and realistic steps to solve the problem.  This 
situation makes heritage more vulnerable to CC. 

Some traditional materials such as earthen are more susceptible versus the CC 
impacts. Therefore, adverse impacts of CC on adobe heritage should be identified 
and measures should be taken before CC damages the heritage irreversibly. For 
this reason, in this study, it is aimed to define the general indicators of CC that 
emerge risks for cultural heritage and, address vulnerability of adobe heritage. 

While some of the degradation mechanisms in cultural heritage arising from 
climate change are fast developing and measurable effects, some are slow and 
long-term impacts. The most damaging risks of CC to the cultural heritage are 
related to meteorological events such as extreme rains, flash floods, heat waves 
and droughts. In addition, unfortunately now the changing climate emerges the 
risk of occurrence of these weather events successively, especially extreme rain 
after drought terms. Both drought and, extreme rain is severely hazardous to 
the adobe heritage because of its material properties. After the drought term, 
the earthen material becomes more brittle form and, if any flash flood event 
occurs right after this term, it is devastating for the heritage. In the scope of 
this study, the CC impacts on cultural heritage and, the emerging risks of the 
Earthen Architectural Heritage are defined in general.

Keywords: Climate change impacts on cultural heritage, adobe heritage, 
sustainability
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ABSTRACT 
This paper presents the intermediate results of an interdisciplinary research 
project that aims to improve earth materials with biological additives and 
develop a design and fabrication system for prefabricated rammed-earth 
blocks. In the first phase of the research project, a series of laboratory tests 
are conducted. Earth is stabilized with microorganisms and waste plant 
additives in order to improve its physical and mechanical properties. Within 
the context of laboratory tests, three plant waste-incorporated mixes and 
three bacteria-incorporated mixes are produced. Bacteria and plant wastes are 
selected considering the goals of the project as being sustainable and harmless 
to human health while supporting various performances such as lightweight 
blocks or durability issues. The physical and mechanical properties such as 
compressive strength, shrinkage and thermal conductivity of the new mixtures 
are determined. The second phase of the research project covers the methods 
to integrate the developed earth mixes into the factory production system and 
manage a sustainable design-fabrication system for biologically improved 
rammed earth blocks and panels. The production process will be planned in 
such a way that the least energy is consumed with the least damage to the 
environment. It is planned to carry out a life cycle assessment (LCA) starting 
from the obtaining raw material stage including all additives; transportation of 
the raw materials to the fabrication area, production step of the rammed-earth 
blocks with the newly proposed material, transportation step of the rammed-
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earth blocks to the construction site, construction stage, usage, decomposing 
or recycling stages of blocks at the end of their useful life. With the LCA, the 
design-production process will be examined in terms of having a sustainable 
workflow and environmental factors and effects on human health.

Keywords: Rammed-earth, biomaterials, sustainability, prefabrication, life 
cycle assesment
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Zeyve Hoyuk 
(Southern Cappadocia, Turkiye)

Claire Barat (LARSH, UPHF, IFÉA)1, Chamsia Sadozai (CRAterre), Jean-François Pichonneau 
(French Ministry of Culture, IFÉA) Université Polytechnique Hauts-de-France, France
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ABSTRACT 
This paper will present the testings and actions of conservations lead in the 
archaeological excavation of Porsuk – Zeyve Höyük in Southern Cappadocia 
(Türkiye). The site of Porsuk – Zeyve Höyük is mainly characterized by its 
Hittite mud bricks fortification built in 1600 BC and repaired and rearranged 
after 1280 and in 837 BC, after wars and fires. It is the unique example of 8 
meters of original mud bricks walls from the Hittite period in Türkiye. The first 
objective of the study is to understand the history of the fortification that means 
construction, destructions, reconfigurations, and restorations of the mud bricks 
fortifications of Porsuk – Zeyve Höyük during Antiquity. The second objective 
is the realisation of a mud bricks workshop, using the knowledge and know-
how of Porsuk region local inhabitants (the mud bricks architecture is still used 
in this mountainous region of Türkiye). The third objective is to test techniques 
of encapsulation to protect original Hittite mud bricks structures. The 
fourth objective is a reflection about the valorisation of the conservation and 
preservation of the mud bricks Hittite fortification. The methods employed are 
research-action methods: archaeological excavations, mud bricks production, 
testing of the preservation and conservation actions of encapsulations. 

The conclusions are the creation of a management plan for the conservation 
and valorisation of the mud bricks architectures of Porsuk – Zeyve Höyük, in 
relation with a project of mud bricks centre of interpretation from Antiquity 
to nowadays in the village of Porsuk (Niğde province), linked to sustainable 
tourism and development in the region.
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The Place of Adobe in Turkish, 
American And New Mexico 
Regulation, Standards or 
Building Codes

Selin Duran1, S., Yesim K. Aktuglu2, 
1, 2 Dokuz Eylul University, Izmir, Turkey
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ABSTRACT 
Adobe is one of the most important building materials that has been used from 
past to present. Among the factors that make this building material important 
are that its raw materials can be easily obtained from or near the construction site 
and that it can be prepared practically on site. Since 1966, various regulations in 
Turkey have begun to draw attention to adobe and adobe construction systems.

The two Turkish standards, issued in 1977 and 1985 and repealed in 2011, 
contained definitions, design rules and tests for adobe materials and 
construction systems.

In the Official Gazette published in 2018, the annexes of the Turkish Building 
Earthquake Code include Chapter 11 Special Rules for the Design of Masonry 
Building Support Systems Under the Impact of Earthquake. In this regulation, 
adobe is only referred to as a “word”.

Besides that, many countries such as New Mexico, America, Germany, New 
Zealand, Peru etc have building codes, standards and guidelines that have taken 
root in the last few decades and are updated regularly. In these regulations, the 
concept of sustainability often comes to the fore side by side with adobe and 
earth construction systems.

In this study, the changes regarding adobe buildings in the regulations in our 
country are presented chronologically, the TS2514, TS2515 and TS537 standards 
are examined and attention is drawn to the place of adobe in the American and 
New Mexico standards.

Keywords: Earth architecture, adobe, building codes
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The Role of Women as a Carrier 
of Intangible Cultural Heritage 
in Earthen Architecture, 
Cıldıroba Village, Kilis Province

Ayse Betül Sener
Yildiz Technical University, Istanbul, Turkey
ayse.sener@yildiz.edu.tr

ABSTRACT 
Soil is a building material that people have primarily preferred for building since 
prehistoric times. The fact that adobe can be prepared easily at the place where 
the building will be built and that it can be done by everyone are the reasons why 
soil is a widely used building material. Adobe; It is obtained by pouring the mud 
mortar, which is formed by mixing soil, water and straw, into molds and drying. 
Mud mortar has also been used for decoration purposes in traditional buildings, 
apart from making adobe blocks. The traditional methods applied by the local 
people in building construction and the decorations that reflect their unique values 
create the authenticity of traditional buildings. These practices, which are based on 
the knowledge and experience of local users and transmitted from generation to 
generation, are called intangible cultural heritage. Women, who are actively involved 
in almost every aspect of traditional life, also have a great role in keeping the intangible 
heritage items alive, teaching and protecting them. Women, who are involved in 
every stage of the production of adobe structures that make up the traditional texture 
in the village of Çıldıroba in Kilis, which is the subject of a completed master’s thesis, 
are the guardians of the intangible cultural heritage elements in this region. In this 
study, the plaster renewal method regularly performed by women in Çıldıroba village 
and the shelf decorations in the “yatak odası” units of the buildings are discussed 
in the context of the techniques, materials and tools used. It is aimed to make a 
documentation in this field, which has never been studied.

Keywords: Kilis, Cıldıroba, adobe shelf decorations, women’s labor, earthen 
architecture



94

9th International Conference, Istanbul Turkey, 30 June - 03 July / 2022

Earth architecture cycles in 
Hadramaut, Yemen

Tom Leiermann
Bremen, Germany / Shibam, Yemen 
tom.leiermann@gmx.de

ABSTRACT 
Even traditional earth building is, in general, a technique in defence under 
contemporary conditions, the city of Shibam in the Hadramaut valley in Yemen 
is the outstanding example of an area where earth architecture adopted to 
the hot arid climate still dominates the picture. Shibam as a World Heritage 
Site and the wider valley have as only few landscapes the chance of preserving 
sustainable building practice in large level, yet modern procedures favour 
techniques that require less maintenance. Technical innovation can fill this gap 
only partially.  

Stabilizing the sustainable practice of traditional earth architecture in such an 
area requires a bundle of approaches including community-based support of 
local initiatives and coordinated strategies with the related authorities. The 
traditional building system can only sustain as a cycle adapted to local life 
conditions and adaptive to modern expectations alike, a building industry 
that attracts young men and ensures the continuing handover of skills to next 
generations, based on a permanent use of structures and a high identification 
with this “way of life”.  

A community-based approach as the best response to the challenges requires 
reliable local partners and the inclusion of social and communal concerns. In 
the case of Hadramaut, the World Heritage Site of Shibam proved to be a good 
base for a successful revitalization of the earth building practice.   

Local cycles can contribute to sustainable economy if local demand accept it, 
but it needs also new comprehensive and holistic approaches by experts and 
active stakeholders.

Keywords: Earth architecture, community-based approach, traditional 
building cycle
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Architectural Features and the 
Environment of Traditional 
Adobe Buildings in Elazıg 
Hussenig District
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1, 2, 3 Istanbul Medipol University, Istanbul, Turkey
1 pkaracar@medipol.edu.tr, 2afguner@medipol.edu.tr, 3gbenli@medipol.edu.tr

ABSTRACT 
Adobe is one of the most used building materials in the history of the world, 
sustainable and developed by the civilizations that came to life in Anatolia 
for more than 9000 years, transferring their experiences and cultures. It is 
a material that carries traces of the past and present, like an organism living 
with its user, and makes one feel a sense of belonging socially, culturally and 
emotionally.

Due to the changing and increasing population structure and developing 
technologies today, it is seen that the mudbrick structures, which are the 
evidence of the lives lived in the past in Anatolia, cannot fully protect their 
existence today and are lost among the reinforced concrete structures. However, 
examples of adobe structures that still do not surrender to reinforced concrete 
and try to maintain their originality are seen in different parts of Anatolia. One 
of them is seen the adobe buildings in the Harput region of Elazığ, with its 
current name Ulukent and its old name Hussenig neighborhood. These adobe 
structures have survived to the present day by preserving their settlement 
patterns to a large extent.

The distance of Hussenig district from the center of Elazig prevented the 
buildings from becoming reinforced concrete but it also caused the city to fall 
behind the city economically and desolate the region. As a result, it is seen that 
some buildings are not used and are in danger of collapse. For this reason, 
structural preservation and functional studies should be carried out in order to 
preserve and maintain the adobe structures in Hussenig district, which is a part 
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of traditional Anatolian architecture.

In this study, the relationship of the adobe buildings of Hussenig (Ulukent) 
neighborhood, which is trying to maintain its existence today will be examined 
with its surroundings, its historical development, geographical location, 
physical and social factors and the traditional texture, plan types and other 
natural building materials used together with adobe. The environmental and 
architectural features of the adobe buildings of this neighborhood will be 
evaluated, and the necessary protection and structural function proposals will 
be evaluated in order to maintain their existence from the past to the present 
and to continue in the future.

Keywords: Adobe building, Elazığ-Hussenig (Ulukent), traditional 
architecture, environmental texture teatures
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Evaluation of Adobe Materials 
in Rural Architecture in 
Kırklareli

Izzet Yuksek1, Funda Gencer2

1 Manisa Celal Bayar University, Manisa, Turkey
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ABSTRACT 
Adobe material is the oldest building material used from the first settlements 
of the earth to the present day. It has been used for many years because it is 
easy to process, easily accessible, and has a structure compatible with human 
health. With industrialization, the use of adobe materials began to decrease. 
Especially, the production of materials with higher strength properties by firing 
the soil such as brick can be shown as an important factor for this decrease. 
Brick material has provided construction of multi-story, durable, and relatively 
more aesthetic masonry structures compared to mud-brick material and 
have partially replaced adobe. It is not possible to construct adobe structures 
that could respond to the requirements of today’s big cities, but mud-brick 
structures still exist in small towns and villages. Adobe material deserves to be 
re-evaluated since it is environmentally friendly and harmless to human health. 
For this purpose, a field study was conducted that could be a source for the use of 
adobe material not only for structural purposes but also for insulation, coating, 
etc. purposes. Within this scope, the rural residences of Kırklareli, which has 
the highest surface area among the three provinces in the Thrace Region and 
has different characteristics with its geographical location, were chosen as the 
study area. In rural houses in Kırklareli, adobe, stone, and wood construction 
techniques were used together. According to the geographical locations of the 
settlements, the houses in plain villages are made of adobe, the houses in forest 
villages are wood, and the houses in the villages between the plains and forest 
villages are stone. In some settlements, there are mixed construction techniques 
in which these techniques are used together. In this study, the adobe material 
used for different purposes in the houses was identified and analyzed. The use 
of adobe in various building elements, as well as how and for what purpose, has 
been investigated. Thus, it is aimed to produce an alternative to the use of adobe 
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material in today’s buildings. It is expected that the study will contribute to the 
production of soil-based building components/elements of adobe material, and 
it will be explained with examples that adobe material has a much wider usage 
area compared to its alternatives.

Keywords: Adobe material, Kırklareli rural houses, adobe building, building 
materials
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Investigation of rural adobe 
houses for determining 
principles of earthquake-
resistant designs

Funda Gencer1, Izzet Yuksek1 
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ABSTRACT 
Adobe blocks are one of the most well-known and commonly used construction 
components. In the world and Turkey, adobe is widely used, particularly in 
rural areas. The adobe rural houses were designed based on the experiences 
of local people in time.  Risk factors in the region, especially earthquake 
experiences, had given way to various plan and facade geometries, wall types, 
etc. Adobe construction has various advantages, like as good thermal and 
acoustic properties, in addition to its low cost and simple building process. 
On the other hand, they are prone to natural disasters such as earthquakes, 
rain, and floods. Traditional adobe structures withstand lateral loading poorly, 
resulting in major structural damage or collapse. The study aims to determine 
the effect of geometry and plan configuration on the resistance of rural adobe 
masonry houses. Within this scope, adobe masonry houses in different plan 
organizations in Kırklareli Rural Area, Turkey are documented, the varieties in 
geometry are determined. Adobe houses in Kırklareli are documented, the plan 
geometries, position of partition walls, and space forms are examined. Then, the 
effect of varieties in geometry on the behavior of houses under lateral loading is 
simulated by non-linear pushover analysis. The method uses a combination of 
static analysis together with conventional methods of architectural conservation. 
The work is undertaken in three phases: documentation of the characteristics 
of the houses; analysis of plan configurations and examination of the analysis 
results. Displacements and crack-widths under lateral loading are determined 
depending on the configurations. 

The advantages and disadvantages of the varieties in geometry on the behavior 
of adobe houses are discussed. While designing adobe masonry houses, the 
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key factors to improve the seismic performance of adobe masonry will be 
determined. Thus, the data gathered from rural houses could be base for the 
new adobe designs, it will help the organization of the intervals of partition 
walls, intersecting walls in the plan layout of the adobe houses. 

Keywords: Adobe houses, plan configuration, rural, Kırklareli, resistance
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High Rise Adobe Buildings

Seyhan Yardımlı1, E. Sibel Hattap2
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ABSTRACT 
Adobe material has been used in architecture from past to present. In traditional 
building materials, it is used in many functions such as carrier element, wall 
filling, roof cover in the building system. It is widely used especially in rural areas 
due to many factors such as being easy to produce, low cost, environmentally 
friendly and healthy. Adobe has been used in both civil and religious buildings 
all over the World. It has been used as low-rise especially in earthquake zones 
and in Turkey, but it can also be used as multi-storey in places where there is 
no earthquake zone. 

In the study, the earthquake zones in the World are shown on the world map, 
and the effects of adobe buildings in earthquake zones are mentioned. Then, 
especially from Africa, which is not an earthquake zone, to the Djenne Mosque, 
which was included in the World Cultural Heritage list by UNESCO, to the Bobo 
Dioulasso Grand Mosque and Shibam settlement in Yemen, which is on the 
UNESCO World Cultural Heritage list, defined as high (5 to 11 floors) in the 
Arabian Peninsula. In the evaluation section, it has been tried to compare these 
examples with the ancient settlements that took place in the history of adobe 
building in Turkey and the structures that are commonly seen today. In the 
evaluation, the seismicity conditions, the construction years of the buildings 
and their current usage situations are included. The study was completed 
by concluding that the adobe structure is long-lasting, and the height of the 
building depends on the earthquake zone.

Keywords: Adobe building, high adobe building, earthquake effect on adobe 
building, civil-religious adobe building
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Preservation and Reuse of 
Traditional Rammed-Earth 
Houses, Floating Cloud 
Township Villa in Qinglongwu, 
China

Didem Telli
Istanbul Aydın University, Istanbul, Turkey
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ABSTRACT 
Historical buildings serve as historical documents that reflect the urban and 
architectural style of their own period, built upon the social, cultural, and 
economic accumulations of the society, to which they belong. Today, the 
method of choice in the preservation of historical buildings, which as a cultural 
and historical heritage represent the societies’ bond with both the past and the 
future, is to furnish such buildings with a new function.  

The rammed-earth construction technique is one of the systems of construction 
that found effective use throughout the human history. Today, the rammed-
earth technique has come to the fore in the midst of increased concerns 
about the environment as an alternative construction technique due to the 
fact that it is easy-to-apply, relies on abundant natural resources, and meets 
both structural comfort and sustainability and aesthetic concerns. The extant 
examples from different regions of the world and different time periods are 
indicative of the fact that the rammed-earth construction technique can adapt 
to different geographies and conditions, and furthermore, the structures built 
upon the said construction technique also provide a great potential for the re-
functionalization practices.  

The present study aimed to draw attention to the reuse potentials of the 
rammed-earth construction technique and rammed-earth buildings and to 
increase awareness thereof. In this context, first, the rammed-earth construction 
technique was discussed based on a review of relevant printed and digital 
literature. Subsequently, the process of re-functioning of the Floating Cloud 
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Township Villa, i.e., the subject of the present study, and the interventions 
carried out in the context thereof were examined based on visual sources. A 
general assessment of the present study and the inferences were included in the 
conclusion section.

Keywords: Rammed-earth technique, preservation, reuse, historical 
buildings, China
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ABSTRACT 
Cultural Heritages narrate human evolution throughout history as the symbol 
of identity, culture, art, architecture, and civilization. Hassanlu Hill (Hassanlu 
Tappe) has a global reputation as an earthen heritage and one of the most 
significant sites in Iran and the ancient world. It dates back to 6,000 BC. Now it 
is included in UNESCO’s Temporary World Heritage List. 

During the excavations by Iranian and American archaeologists, many valuable 
objects, including the Hasanlu Golden Cup, have been discovered at this 
archeological site, which are kept in the museums of Iran, Azerbaijan, France, 
and the United States. 

Despite most of the earthen heritages, which are located in hot and dry areas, 
Hassanlu Tappe is located in a rainy and cold climate and mountainous region 
in northwestern Iran, which has been constructed with earthen materials (soil) 
containing clay and adobe. The purpose of this research is to illustrate the 
diversity of climates and contexts related to earthen heritage by introducing 
the Hasanlu historical site and analyzing its historical, archeological, and 
architectural values and potentials using Field study and Library research 
methods.

Keywords: Cultural heritage, earthen architecture, Hasanlu tappe, climate 
diversity
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ABSTRACT 
Sustainable development finds its full meaning in the sense that it promotes the 
use of renewable resources, available in sufficient quantity to meet the diverse 
needs of a society in the present and in the future. This concept includes social, 
economic and environmental factors which must all be taken into account 
because they are decisive in the absolute availability of the resource.

The cob is the part of the maize which bears its seeds and which, after shelling, 
is thrown away as vegetable waste. Corn is a food grain of the Gramineae family, 
whose tight kernels on a long cob are rich in sugar and gluten. This plant grown 
in Africa and around the world whose use of its different parts is varied. Corn 
was probably domesticated in southern or central Mexico.

In recent years and in the context of the need to use renewable resources, the 
use of locally available raw materials has literally exploded, particularly in the 
field of construction. At the origin of the research, we find first of all the desire 
to valorize the corn cob. It is dried and then reduced to a powder whose particle 
size is determined before use.

It is also a question of appreciating the mechanical and thermal properties 
of the Compressed Earth Block (BTC) with the reinforcement of vegetable 
fiber by valuing the cob of corn which is a biodegradable natural product as 
reinforcement in the manufacture of the ecological BTC which meets the 
standards. international.



106

9th International Conference, Istanbul Turkey, 30 June - 03 July / 2022

The composite material obtained was characterized mechanically and thermally. 
The mechanical properties comply with the values   of the standards in force. 
Similarly, the results show that thermal conductivity and diffusivity decrease 
with the introduction of corn cob flour while effusivity increases.

Keywords: Compressed earth, corn, corn cob flour, mechanical and thermal 
properties, conductivity
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ABSTRACT 
A squinch is an architectural element that fills the upper angles of a square 
space as a base for a dome. The dome’s weight or forces are transmitted to both 
sides of the corner by squinches. The earliest squinches in Iran can be seen in 
the architecture of Sasanian. Based on available architectural evidence, Iranians 
introduced this element to the world of architecture. Later, this element was 
used in Iranian-Islamic architecture and has continued its development. 
This research investigates the development of the Iranian squinch and how it 
became a sustainable earthen architectural element. In this paper, a historical 
descriptive method was employed. The results of this study indicate that the 
sustainable development of squinches involves two aspects, including materials 
and techniques. Wood, stones, and adobes were used in the early squinches, but 
bricks eventually took over. Squinches were first built in pre-Islamic buildings 
in Iran with four different techniques, including, Patkin, Filposh, Sekonj, and 
shouldered arches, eventually developed into one more form, namely, Patkaneh 
as a three-lobed squinch. Earthen squinches with their various techniques could 
now be employed as a sustainable architectural element.

Keywords: Squinches, Iran, sustainable development
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Creating insulated building 
structures with Hemp and 
Earth. Why bio-based materials 
are essential for sustainable 
construction

Thomas Adrian Woolley
Rachel Bevan Architects, Northern Irelandt

ABSTRACT 
Buildings have been constructed and renovated with hemp and lime for 20-30 
years. This is a very successful technique that can provide well insulated and 
low embodied energy solutions for a wide range of construction applications. 
However, the right kind of lime binders are not readily available in many parts 
of the world and attempts to use poor quality lime has led to hempcrete building 
failures. It is possible to replace lime with earth as a binder and achieve similar 
results to hemp and lime. Two approaches have been pioneered in the UK, one 
with hemp and cob and another with hemp and kaolin powder. Both methods 
have potential as a cheaper and lower embodied energy approach. The talk will 
illustrate the development of hempcrete through a range of case study project 
and show examples of work with earth and clay with hemp.

Tom Woolley, B.Arch. PhD, is an architect, based in Northern Ireland, author 
of 8 books on green and sustainable building and has contributed to many 
international conferences and book chapters. He has a chapter in the new 
Encyclopedia of Vernacular Architecture of the World. He was Professor of 
Architecture at Queens University Belfast and has been a visiting professor in 
Malaysia, Sweden and at the Centre for Alternative Technology in Wales. He 
is chair of the UK Clean Air Steering Committee and a consultant to several 
environmental organisations. He has run training workshops on hemp 
construction in South Africa, Canada, Chile, Sweden, Netherlands, Poland, 
Ireland, England, Scotland and Wales.
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ABSTRACT 
Although earth-based building materials have a variety of advantages in 
terms of environmental concerns of buildings, they require intensive labor to 
achieve the desired efficiency in construction time, cost, and quality. However, 
advanced and innovative construction technologies provide ease of construction 
with less labor, high quality, and less time. Furthermore, the development of 
robotic technologies in the construction industry offers unique and unlimited 
application methods. They also demonstrate the potential to broaden the 
limits of architectural design. This study mainly aims to explore earth-based 
building materials used with digital fabrication techniques for construction. 
It focuses on digital fabrication strategies for the construction of earth-based 
materials and the potentials and obstacles they provide. First, a systematic 
understanding of the earth-based building techniques is set forth through 
traditional, contemporary, and innovative perspectives. In this context, the 
background, development process, and future of robotic and digital fabrication 
technologies used with earth-based materials are examined following the 
footprints of existing applications. The potentials and disadvantages are then 
defined for future studies focusing on digital production techniques of earth-
based building materials. In conclusion, the research reveals the capabilities 
of advanced digital processes within earth-based construction to produce 
cost-effective, self-constructed, sustainable design solutions by combining 
innovative digital fabrication techniques with local traditional materials.

Keywords: Earth-based building material, digital fabrication, robotic 
fabrication, 3D printing, construction technology
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ABSTRACT 
The first step in sustainable construction works is the recycling of excavation 
waste. The reuse of excavation wastes on an ecological scale contributes to the 
environment and circular economy. Among the earthen building materials, 
there are compressed earth bricks as products with high durability and low 
energy consumption in production. With the use of secondary raw materials, 
compressed earth bricks can be produced, and it is sustainable as the production 
of the material is economical and there is no environmental damage. The aim 
of the study is to evaluate the amount and reuse of excavation wastes in the 
developed countries of the world and to research the process of transforming 
the excavation earth into a building material in a sustainable way. For this study, 
which was prepared on the recycling and use of excavation wastes, national and 
international studies were examined as a literature research. Since the re-use 
of excavation wastes with compressed earth brick/block transformation is a 
new field of study for Turkey, its applications have been investigated due to 
the lack of national basis. The sustainable reuse process of excavation wastes 
in architecture was modeled and the production stages were determined. By 
converting the clay material found in the excavation wastes into bricks, it is 
both energy and cost efficient, and it can be reused in existing construction sites 
with the compressed earth brick material produced.

Keywords: Excavation waste; reuse; earth material; compressed earth brick; 
compressed earth block
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ABSTRACT 
Iran is a large country with climatic diversity. Despite construction constraints, 
spaces have provided environmental conditions by relying on the indigenous 
architecture of each region. The hot and dry climate is the widest climate in Iran 
in terms of occupation that has climatic characteristics of dehydration, extreme 
heat in summer with sandstorms at certain times of the year, and winds in 
different directions as well as severe cold in winter. Several solutions have been 
used in designing open spaces and sidewalks in desert cities and have provided 
the possibility of a safe, comfortable and stable life for thousands of years despite 
the harsh environmental conditions of these areas. Sabat is among the solutions.

Sabat is one of the symbols of the desert city and is known as a structure of the 
elements of Iranian native architecture. This element has always been introduced 
in Iranian architectural sources as a practical element of architecture in the 
central and southern regions of Iran, especialin ly desert cities such as Kerman, 
Yazd, Isfahan, Khuzestan, and Kashan. This element has many advantages. It 
reduces energy consumption, uses regional materials, and provides a cheap 
solution to employ particular spaces and be flexible to the climatic conditions. It 
provides thermal comfort and optimal use of natural energy in sustainable urban 
development. Sabat is a versatile element in Iranian-Islamic architecture. The 
main application of which is expressed as a shade and protects people from heat 
and cold. Different aspects of architecture, climate, structure, urban planning, 
sustainable social life, and urban security of Sabat are addressed in this article.
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The main purpose of this article is to introduce the functions and features of 
Sabat in the cities of Kashan, Yazd, Kerman, Isfahan, and Khuzestan, presented 
in the literature.  In the present study, more precise parameters are applied 
to the old and contemporary Sabat in Yazd alongside energy simulation of an 
example of Yazd Sabat in the Builder Design simulation program. The research 
work in this study is performed by employing library resources, local research, 
quantitative data, and a design-builder simulation program.

Keywords: Sabat, thermal comfort, stable urban space, energy simulation, hot 
and dry climate
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ABSTRACT 
Traditional cultures world-wide have put up local strategies to face seismic hazards, 
by developing endemic earthquake- resistant techniques. Earth construction in 
South-eastern Europe is not an exception. Specific architectural and structural 
elements can be identified in all areas of Europe more exposed to earthquakes. 

In Italy, especially in the regions of Abruzzi, Piemonte and Calabria, where both 
earthen and seismic resistant architecture are found together, diverse features 
were developed empirically by local communities creating a seismic culture that 
can be appreciated in diverse architectural typologies. Italian seismic vernacular 
earthen architecture contains valuable cultural knowledge and efficient use of 
available resources. This must be recognized, learned and transferred to future 
generations. 

Earth, despite being an ancestral material that has forged heritage in the whole 
world, is burdened with huge prejudices about its fragility, in Italy as in many 
other seismic countries. The recognition of the wisdom with which it was used 
might be an important contribution to the preservation and the retrofitting of 
existing construction, as for the construction of the future and the confrontation 
with the current climatic crisis. 

This work aims to describe and value this constructive culture, showing its diversity, 
and particularly the seismic intelligence that local cultures have demonstrated 
trough time. Through the review of data available in literature this paper presents 
the most common traditional techniques present in Italian vernacular heritage 
relating it to the traditional seismic cultures around the world.

Keywords: Local seismic cultures, vernacular architecture, earthen techniques
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ABSTRACT 
Sustainable architecture includes sustainable building elements and systems, 
sustainable design, and project and construction strategies. Sustainable 
building elements include materials and technical tools. The basic principle of 
sustainable architecture can be stated as the minimum use of existing energy 
resources and the construction of structures that are compatible with nature 
and do not harm human health. In the field of architecture, some researchers 
have highlighted the differences between the definitions of sustainable 
architecture and green architecture. However, most researchers treat these 
two definitions as interchangeable terms. There are many definitions such as 
“Green, sustainable, ecological, climate and eco-friendly, high performance, 
smart, passive, carbon-zero building”. The aim of this architectural movement 
is human respect for nature. Today, there is a risk that future generations will 
not be able to sustain their lives. In this context, sustainability can be defined as 
“meeting today’s needs without harming the resources that future generations 
will need” and “transferring today’s resources to future generations”.

When the definition of “sustainable city” is considered in terms of “livability”, 
we can understand that an increase in the quality of urban life is defined. In this 
context, one of the most important architectural practices of the 21st century 
has been the phenomenon of “sustainable city” and “green architecture”. With 
green architecture, the amount of energy consumed in the construction, use, 
and operation of the building is reduced. The amount of pollution and waste 
arising from the building is reduced. At the same time, many stages such as 
sustainable energy use and construction with natural building materials reveal 
the green architectural feature of these buildings. Another purpose of green 
architecture is to bring people living in the city closer to nature. Houses, which 
are one of the important building blocks of traditional and rural architecture, 
reflect many qualities of green architecture. These structures, in harmony with 
nature, carry the sustainable features that have been going on for centuries. 
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Within the scope of the study, the definitions of “Sustainability” and “Green 
Architecture” will be discussed. In addition, the connections between traditional 
residential architectur and green architectural structures will be investigated.

Keywords: Sustainability, green architecture, traditional housing design 
criteria
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ABSTRACT 
In a discussion with drought and drought in a natural way of global warming, 
you need to think more deeply about the environment. 

Applications, along with the application area for applications in all countries of 
the world, can also find application for the places where the topography allows, 
and the application of drought begins.

These innovative solutions, consisting of layer on the soil surface, predict the 
conservation of the land and the soil erosion planning of at the same time. 

In this review, a value-added application of these comprehensive and 
comprehensive solutions in the geography of the region is planned. Protective 
belt applications are thought to enrich the country’s lands. At the same time, 
planting will be contributed to living local population in areas dealing with 
agriculture and animal husbandry.

With this study, it is also aimed to raise awareness about how innovative 
solutions can be produced in soil surface architecture to combat drought. In the 
study, the models will also be included that will be built on the surface covering 
and structuring of arid and designed.

Keywords: Drought, adobe, earth surface architecture, innovative solutions
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ABSTRACT 
Earthen material is one of the most common elements of the planet, the most 
available, the most inexhaustible, the most versatile, the least expensive, and the 
least harmful to the environment. In today’s world, such earthen constructions are 
the first to be razed and replaced by a generalized type that neither respects the 
diversity of cultures nor the originality of the material. However, at the intersection 
of modern and architecture there are construction techniques from earth in order 
to keep the authenticity of local settlements especially for poor families. In this 
research, it is aimed to search architectural heritae and build it sustainably provided 
that the protection and maintenance constructions are combined using the earth 
material and architecture. This research adopts a set of analytical tools conducive 
to the study objectives. The research method is divided into two main components:

Firstly, to analyze the ideology component, such as; understanding the architectural 
concept of the mud house as a life-style; explaining authenticity foundations of the 
community; reviewing the functional and formal image of earth houses.

Secondly, to analyze the technical component, suh as; understanding the 
architectural concept of the earth house, understanding traditional earth 
construction techniques and thinking,

Thirdly, to give earth architecture samples as to   reviewing the appropriateness of 
the earth as building material in sustainable scenario.

To summarize, in this research, to revive earth architecture through the 
implementation of new project samples with togetherness of modern and 
traditional fully built from earth and to raise awareness.

Keywords: Earth architecture, sustainability, earth construction, material
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ABSTRACT 
While construction technologies and building materials are developing 
continuously, providing users’ comfort requirements for the cities and 
buildings we live in, being in harmony with the natural environment and how 
the constructed environments will or will have to change in time after they are 
built also how they will affect the natural environment during the construction 
processes are crucial issues to be considered.

Although it is possible to create or modify a construction material like polymer-
based materials these kinds of materials are neither adequate for building 
healthy spaces nor degrade, while aging, in a desirable way. Therefore, the aim 
of this study is to discover the potential of natural materials, by considering 
earthen structures, which have great importance in terms of designing healthy 
spaces and ecological sustainability.

This paper demonstrates the possibility of generating examples of earthen 
architecture, which can be built by blocks or pouring, using different 
construction systems, or by adding different additives in order to improve the 
structural or thermal performance of the material, through architectural form-
finding methods. These methods are can be followed using computer-aided 
design programs and enabled innovations in construction technologies.

Keywords: Earthen architecture, shell design, form-finding, computer-aided 
design
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ABSTRACT 
This article is a report of the design and construction process of a lightweight 
roof structure over the remains of a historical building called the “Naji house” 
in the Historical City of Yazd. the Naji courtyard includes the remains of a 
historical house belonging to the Faculty of Art and Architecture of Yazd 
University and is part of the Historical City of Yazd. Archaeological sondage 
shows that the house is more than 600 years old. Therefore, it was necessary 
to design a structure that could preserve and protect the remains of this house 
against the wind, rain and sunlight. It was also necessary that the structure be 
very lightweight and have a minimum number of foundations to make the least 
intervention in this historical site. This project was defined as the final exercise 
of the building technical design course for senior B.Arch students. The result of 
this exercise was the construction of an early prototype of a structure designed 
by students. During this exercise, students understood their previous teachings 
about materials and structures as well as the climate in more depth and used 
them to design a highly efficient and environmentally sustainable structure.

Keywords: Naji house, adobe architecture, student project, design, 
construction
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ABSTRACT 
This article aims to compare the structure of yards in the Safavid and Qajar 
houses in the historic city of Yazd, Iran. Its results also demonstrate the simi-
larities and differences between yards in a sub-climate over time. In order to 
achieve accurate results, the position of the yard in houses is selected the same 
in both periods, and the yard type is a courtyard. The main question is how 
climate change has impacted the structure of yards in both periods and what 
the significant changes are. Therefore, five houses from each period are stud-
ied through descriptive and comparative research methods. The yard form, its 
proportions, depth, elevation, the human field of view, the ratio of closed to 
open space, the area of greenery and water, its materials, and the color of the 
yard’s wall have been comparatively analyzed. All data has been collected by 
sketching, field observation, drawing, analytical tables, and graphs. The results 
show that although the courtyard is a vital element in Safavid and Qajar houses 
and has a central role in the house’s spatial organization, there are also struc-
tural differences. In other words, although the same type of yard placement 
can be found for both periods, the structural differences include differences 
in height, depth, the field of view to the yard, proportions, percentage of open 
space in the yard, and yard wall materials are inevitable.

Keywords: Courtyard, Safavid houses, Qajar houses, climate change, Yazd
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ABSTRACT 
Nowadays, the world’s attention focused on sustainability and its various di-
mensions, recently the issue of social sustainability with a focus on the qual-
ity of life of citizens has become very important, because not paying atten-
tion to this issue will reduce some urban spaces’ qualities. On the other hand, 
throughout the history, philosophers have always presented their ideas about 
the utopia and how to achieve it. They shaped a society in which people’s lives 
are combined with well-being and success. In the meantime religious func-
tions has always been considered as a key element in a city which in addition 
to its main roles worship, is to provide the space for human communication. 
Therefore, the purpose of this study is to understand the components of social 
sustainability and search for them in the theories of Western and Islamic phi-
losophers’ ideas about religious functions, and finally the historical context of 
Yazd has been selected as a case study. The research method is based on quali-
tative research and the research tool is library study and field observations. 
For this purpose, after finding the mentioned relation, it has been explored in 
three mosques (Jame, Amir-Chaghmaq and Rig mosques) from the historical 
context of Yazd city. The findings show that after the arrival of Islam in Iran 
and the importance of mosques in the city, which was mostly influenced by the 
architecture and urban planning of Iranian historical periods, and it causes a 
new form of citizenship relations as well as strengthening participation and 
social interactions at both local and over local levels. These days, the historical 
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context of Yazd owes a large part of its social capital to the provision of a suit-
able platform for religious functions.

Keywords: Social sustainability, Western and Islamic theories, religious 
functions, Yazd
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ABSTRACT 
There is no proper market of Earthen Construction thus far. Although there is 
evidently a product (earthen building), no clear product differentiation strategy 
was pursued at a global level. The result is that for most of the cases, the prod-
uct is sold by companies that used to sell a most competitive product (modern 
building), which turns automatically Earthen Construction into a niche mar-
ket, further creating impediments in the creation of a proper Earthen Con-
struction market. Until now, few companies specialize exclusively in Earthen 
Construction worldwide. This implies that a Product Differentiation Strategy 
is possible for this market and product, and a lot is to be expected in this re-
gard. The basic axes of Product Differentiation Strategy must involve market 
segmentation and segment targeting, value creation, non-price competition, 
brand loyalty, and substitute elimination. It will be essential to avoid mistakes 
of the type of selling all things to all people without any focus. Companies sell-
ing earthen building projects along with modern building projects should pro-
ceed through value creating strategy for their earthen building projects, and 
this means an independent Marketing policy. It may be difficult or impossible 
for a company to sell products that are highly competitive to one another, but 
their success lies on business diversification as the Ansoff Matrix makes clear.

Keywords: SWOT analysis, PEST analysis, earthen architecture, marketing, 
strategy



124

9th International Conference, Istanbul Turkey, 30 June - 03 July / 2022



THANKS to…

We would like to thank all our stakeholders who 
contributed to the Kerpic’22 conference.








