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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 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. 
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1 INTRODUCTION 
 
In many settlements of Anatolia, people live in buildings that they have built with traditional 
methods. These living spaces, which are built using natural materials, are generally designed with a 
wooden framework system and framework system skeleton is completed with stones, soil, straw, 
etc. fillings. The first examples of this type of buildings are found in the 13th century in Anatolia 
and the 14th century in European countries and these buildings are called the half-timbered (hımış) 
structure. According to Kuban [1], half-timbered is defined in two different ways; “1. A type of 
adobe filling which is used to fill in between wooden frames, 2. A wooden beam wall which is 
walled with adobe”. Adobe takes place in the literature as a visible material all over the world. 
There are both traditional and contemporary examples in many parts of the world. It is predicted 
that, first examples were made in Mesopotamia. Some parameters make the material preferable for 
contemporary examples such as its raw material is soil-based, it is included in a nature-friendly 
material class on the basis of sustainability, and its recyclability potential is at maximum levels etc. 
This soil material can be used both as a “carrier” and as a “plaster” … Özgünler (2012) pointed out 
in his study that, adobe is a traditional material, it has a minimum energy requirement from its use 
to consumption, and it is an environmentally friendly material [2]. When an assessment is made 
within the framework of the sustainability of building materials and the damage they cause to the 
environment, it is known that adobe material any causes or minimal damage to the environment 
 
2 HALF-TIMBERED TECHNIQUE AND FEATURES 
 
Half-timbered is a building type that wooden materials are used on the basis of the structure system 
and complementary element of the wall is provided with stone, brick, mud brick, materials in the 
inter-frame areas which are called masonry materials. The Word of half-timbered means, “A wall 
or building made by filling adobe between wooden frames” [3]. In this building system, the 
concept of filling is completed with adobe, stone and brick etc. as mentioned above. Other 
definitions of half-timbered; It can be classified as timber-work (bağdadi) or wood coated. The 
buildings are raised on wooden foundations in some of the half-timbered. In areas which has too 
much stone material, different stone buildings are built according to the stone characteristics of the 
region. According to the regions in situations that change and transform, the stone material can be 
built not only as a foundation material but also raised it along the ground floor wall. This situation 
is usually valid, where the ground floor is a barn and animals are took shelter. It is a known feature 
that the half-timbered was built on a stone foundation, it is raised with a wooden structure and it is 
filled between the skeleton with adobe and bricks. In this point of view, “Plastering the laths or 
straw nailed on wooden pillar…” (wall or ceiling) [4] is called timber-work (bağdadi). Structure 
that are formed by covering the structure with wood from the outside and it is formed by plastering 
the interior of the timber-work and it is leaved an empty space between the interior and exterior 
coatings are also defined as “wood-coated” [5]. 
 
2.1 Origin of The Half-timbered and Adobe Material 
 
In the eras of the prehistoric "homo erectus (the first man to discover fire)", the houses in which 
leather and reed rods were used as carrier materials and mud was used as binding material show the 
effect of local materials on the construction system and building style. In the early times, with the 
end of the hunting period and the transition to the settled period, people used the materials that they 
found in the environment to meet their shelter needs. The most remarkable of these materials was 
mud brick made from clay soil. In Anatolia, Egypt and Mesopotamia, regular shaped mudbricks 
were recorded even earlier (from the 6th millennium BC). however, it continued to emerge in later 
periods [6][7][8][9]. It is a clever introducing that the penultimate part of Wright's 1985 book 
which is titled“ ‘Ancient Building in South Syria and Palestine, Leiden’ is about the epics of 
Sinuhe, Gilgamesh and Homer, is a all inclusive which is covering the years 2000 BC and 3000 
BC and it is dealt with together in Mesopotamian literary texts and transmissions” [10]. It is 
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defined that this information, which forms the basis of the four sections connected to this section, it 
can be discussed and it requires. 
 
The fact that bricks, adobe and similar binding materials have been used in the origin of the half-
timbered system since the earliest times and it defines half-tibered structure system is rooted. 
Example ‘Fig. 1’ which is given below present that the visible facade of the straw building system.  
 
 
 
 
 
 
 
 
 
Figure 1. An example of a house façade based on half-timbered system [11] - Figure 1 shows a typical half-
timbered system. It is thought that adobe was used between the pillars. Because it is clearly seen that the 
pillars are often mounted side by side in vertical lines and supported by cross connectors to be directed to the 
right and left. 

In the Sub-Saharan region of the African Continent, there are multi-storey adobe buildings have 
developed as religious buildings, such as the "Cathedral Basilica of the Holy Family in the center 
of Nairobi" or the "Hare Krishna Temple in South Africa" [12]. It is particularly noteworthy that 
multi-storey structures were built with mudbrick material. 
 
2.1.1 Traditional and contemporary examples of half-timbered and adobe material 

The adobe material is obtained from clay soil, which is a type of mud, so its primitive examples can 
be traced back to Neolithic times. In the geography of Turkey, there are many examples 
representing the primitive examples of adobe, whose origins date back to ancient times, and it is 
possible to encounter many examples all over the world at the global level. It is known that the 
houses where some communities in Turkey live were built from adobe material. In the ancient 
times, it is stated that, Families living in Çatalhöyük ‘Fig. 2’ in the province of Konya, they live a 
house which is made by “adobe, wood and reed” and after this house used; it was covered with soil 
and new house is built on buried house, this situation was repeated about every “80 years” [13]. 
The structures are built in Çayönü in Diyarbakır ‘Fig. 3’, which date back to the Neolithic period, it 
also represents the first examples of adobe house [14]. It can be said that these primitive house 
examples have local stone and adobe material in the origin of their construction, it represents 
origins of the houses built using adobe in Anatolia and reaching the 21st century. UNESCO World 
Heritage houses named "Taos Pueblo" ‘Fig. 4, 5’, which are the residential areas of "Indians" and 
located in the north of Mexico, it can be considered as the first examples of adobe structures in the 
world [15]. 
 
 
 
 
    
 

Figure 2. Catalhöyük [16], Figure 3. Cayönü [17] Figure 4.5. Taos Pueblo [18]. 

On the basis of contemporary examples of the 21st century, adobe is used as a building material in 
many parts of the world by adding additional materials directly or indirectly to it. Yves Saint 
Laurent Museum ‘Fig. 6’, it planned and built by the synthesis of traditional local and modern 
architecture in Morocco and designed by Studio KO. Presence in Hormuz 2 ‘Fig. 7’ implemented 
by Zav Architect on the island of Hormuz in Iran. The example of adobe living units are some of 
the examples that represent the use of the material as a contemporary material. 
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Figure 6. Yves Saint Laurent Museum, Studio KO [19], Figure 7. Presence in Hormuz 2 / ZAV Architects 
[20], Figure 8. Residence, La Paz, Bolivia, Gernot Minke [21], Figure 9. Residence, La Paz, Bolivia, Gernot 
Minke, Figure 10, Plan view of Residence, La Paz, Bolivia, Gernot Minke [22],   

Gernot Minke who is working on contemporary buildings and sustainability, he builds the structures 
which are designed with adobe material. A housing project he did in Bolivia ‘Fig. 9, 10’ is an 
example of a contemporary adobe house. 

2.2 The Use of Adobe Material in Half-timbered  

Adobe was a common building material in the past centuries. Straw or reed stalks were used 
strengthen to clay. When adobe material was used in half-timbered style, it was necessary to create a 
base with branches to prevent it from falling in the direction of gravity. The gaps of the half-
timbered style are filled and placed, and half-timbered receives support from its structure. “When 
cracks are formed over time on the mudbrick placed between the wood skeletal structure, it is filled 
with a dense lime mixture obtained from the wool and lime mixture” [23]. The half-timbered surface, 
which has dried well, and it is placed in the wooden structure, is covered with a layer of lime, and 
painted. 

2.2.1 Production of half-timbered and adobe material 

The wood construction system differs to a certain extent according to the type of materials used as 
filling material. This type of construction is classified as "Systems which are made using branch and 
clay filling", "Systems which are made using stone filling", "Half-timbered  systems which are used 
brick filling", "Half timbered construction systems which are used adobe filling" [24]: In branches 
and clay filled systems, tree branches are knitted between vertical wooden carriers in the form of a 
vertical basket weave.The production is - both inside and outside - completed by plastering clay from 
both sides of these knitted basket weaves. In stone filled systems, clay is used as a mortar while the 
stone material is filled between the wooden frame. In brick filling systems, the gaps between the 
wood frame system are filled with brick material by placing them straight or obliquely ‘Fig. 10’. 
Half-timbered system which is filled with adobe, the spaces between the wooden frame are filled 
with adobe, a material that has been used since the earliest period of history. 

 

 

 

 

 
Figure 10. Cross-linked texture on wall surface suitable for adobe material with dense interspaces [25]., 
Figure 11. Wooden frame system with square partitions “Göz-Dolma” [26]. 
 
Adobe material can be considered as a light material compared to others. Adobe as filling material, 
soils which contains “30%-40%” clay are fertile. A few days after the shaped mud bricks are taken 
out of the mold and turned for drying its on the other surface.  A very different feature of the half-
timbered is a system of horizontal and vertical connections; These are viewed in square-shaped view 
which are divided by small cross-sectional pieces. Square partitions are supported from inner corners 
or corners to prevent deformation in spite of cross movements, weather conditions, earthquake etc. In 
the technique called "Göz Dolma" ‘Fig. 11’, the inside of the square spaces is completed with adobe, 
brick etc. materials. In the technique called "Göz Dolma", the inside of the square spaces is 
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completed with adobe, brick materials etc. This type of half-timbered system is found in very few 
houses in the Eastern Black Sea Region [26]. 
 
2.3 Sustainability of Adobe Material with Examples Independently of Half-timbered  
 
To minimize damage to nature, environment and human health, a lot of research and studies are 
being done in the 21st century. In this context, the use of nature-friendly materials in the 
construction sector comes to the fore and it is significant. It is known that the materials which is 
used in the construction of the buildings cannot be reused when the lifetime of the building is 
exhausted, or the dust and gas released during the demolition are dangerous. Factors such as 
obtaining the raw stuff of the materials used in building construction by natural processes, being 
from nature, being recyclable and being reusable, come to the fore on the basis of the sustainability 
of both the material and the environment within the framework of human health and environmental 
health. Examples of adobe material in a half-timbered show a material behaviour within the 
framework of sustainability. As an example of the recyclability potential of adobe material, it is 
known that in case the adobe soil cannot be obtained in good quality, the existing adobe in the 
buildings is reused by wetting method [27]. One of the being nature-friendly building examples of 
half-timbered which adobe is used as filling material, are important based on sustainability and the 
use of hybrid materials. Construction systems are formed by filling with soil material after the 
creation of the half-timbered. Because both wood and adobe are materials from the nature, half-
timbered minimizes the damage to nature. It provides convenience to the user with its ease of 
processing and its ubiquity [24]. In the villages known as "Pueblo" in New Mexico, houses of 
Native American people are made by "adobe and wood" materials. “Houses have flat roofs and 
may have one or more floors” Country folk have been living in these houses for more than 1000 
years. The houses in this village were named Santa Fe style based on researchers [25]. Native 
American country folk, as a Native American origin, come out of the soil as clay and mud brick 
and are identified with their homes. Native American country folk identify soil, clay, and adobe 
material with their homes. There is straw in the adobe of the traditional houses of the village. Each 
adobe space develops in the style of stairs and rises from one to the next like steps. “The adobe 
material is easy to recognize by its texture and rounded forms and it is typical of many New 
Mexican especially Santa Fe buildings” [28]. 
 
3. Analysis of the Adobe Sustainability in a Half-timbered and Independently of Half-
timbered 
 
Sustainability features of adobe material and half-timbered, it reveals the importance of structure 
and material for human life on future. 
 
Table 1. Matrix analysis for sustainability of adobe and half-timbered  
 

  life process 
adobe-half-timbered  

Time process First examples Using Production method Sustainability Assessments 

 
Half-timbered  

13th and 14th 
centuries. in 
Turkey and 

Europe 

Anatolia and 
European 
countries 

Residential, 
religious and 
some public 

buildings 

It is built with wooden 
skeleton system and 

filling material. 

The materials are 
obtained from nature. It 

is recyclable. 

It is a healthy building system 
from the earliest times to the 

present. 

 
Adobe material 

From the 
Neolithic to 

the 21st 
Century 

 
Catalhöyük – 

Cayönü 

It is plain and it is 
used in structure 

systems. 

Obtaining mud from 
clay soil mixed with 

water and added straw 
residues. 

The material can be 
decomposed dry or wet 

and reused. 

It is an extremely healthy 
material that has been around 

since the Neolithic Age. 

 
Adobe material 
structures in a 
half-timbered  

The history of 
adobe is 

thousands of 
years older 
than half-
timbered. 

The first 
examples are 

found as old as 
the half-
timbered. 

 
Equivalent to the 

use of a half-
timbered. 

As the filling material, 
adobe and half-timbered 

are more frequent in 
texture. 

 
The material can be 

reused by disintegrating 
with the wetting method. 

 
The use of adobe as a filling 

material in the half-timbered is 
present in the oldest examples. 

It is the healthiest. 

Adobe material 
independent of 
half-timbered  

The adobe 
material begins 
at Çatalhöyük. 

It is also found in 
Catalhöyük – 

Cayönü and Taos 
Pueblo. 

The most 
primitive and up-
to-date version of 
adobe is in use. 

Mud as a clay soil, clay 
is poured into moulds 

and adobe is made. 
 

It is a material that 
breathes and comes from 

nature. 

It breathes and it is healthy 
because the straw with mini air 

grooves is put inside. 

 
 

Assessment 

The half-
timbered and 

adobe are both 
the oldest and 
contemporary. 

First examples 
provide better 

recognition and 
have been 
preserved. 

It is still used in 
Anatolia, 

Guatemala, and 
Peru. 

 
Adobe is used alone and 
as a filling material in a 

straw structure. 

Half-timbered and adobe 
are healthy buildings, so 

it deserves to be 
researched and 

maintained. 

Half-timbered filling material 
and plain adobe are being 

researched as contemporary and 
they point to the future. 
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3.1 Evaluation of the Adobe Material Sustainability in a Half-timbered and Independently of 
Half-timbered 
 
Half-timbered construction style and adobe material have been a healthy structure and material 
since the oldest dates. Adobe is both a building material on its own, its examples can be seen in the 
past, and it gains equal value as a filling material in the half-timbered construction style. 
Because the adobe material is obtained from clay soil, it has an adhesive quality to each other. At 
the same time, the feature of a hollow rod of straw, which is an additive, allows the adobe to 
breathe. It breathes and is an extremely healthy material. The first examples of adobe material and 
wood structure can be found in the oldest periods of history. The oldest examples are still available 
in Anatolia, Guatemala, Peru, Sub-Saharan Africa. As well as the single-storey examples, the 
multi-storey examples could not be demolished until the century they lived in. Half-timbered 
construction style and adobe materials are currently being researched, and since they are healthy 
materials and properties, they point to the future. 
 
4 RESULTS 
 
The first examples of which were found in the 13th century in Anatolia and in the 14th century in 
European countries, it is an old building style that was built by filling with adobe, brick, small 
stone pieces etc. The half-timbered construction style, in which wood is used extensively, it is 
observed as a construction style that is mostly used in the Black Sea region, which has a large 
forest area in Turkey. In the earliest times, the wall or ceiling of the half-timbered building, in 
which mud brick was used mostly as filling material, it was plastered on bars or reeds nailed on 
tree poles, and it is also known as timberwork (bağdadi) building. With these points of view, the 
half-timbered structures with an empty space between the inner and outer cladding, which are 
formed by covering the half-timbered construction from the outside with wood, and plastering it 
from the inside, such as timberwork, they are also defined as wood-clad structures. 
 
Adobe material is obtained from clay soil. It is turned into mud by mixing water into it. It is 
obtained from a certain amount of sticky mud. It has been used since the Neolithic age. According 
to the geographical regions of the world, in areas where stone material is scarce and forest density 
is low, adobe is used simply as a material, sufficient to build a house. The earliest examples are still 
found in Anatolia, Guatemala, Peru, Sub-Saharan Africa, and New Mexico. Timber cut from the 
forest is used only for the roof material. On the other hand, the entire structure system of the 
building is covered with wooden material for the half-timbred. The surface is created with wooden 
pillars under the gaps in which adobe is placed as a filling material. 
   
The spaces built with adobe materials are also maintained on the basis of contemporary examples 
of the 21st century. Yves Saint Laurent Museum planned and built by the synthesis of traditional 
local and modern architecture in Morocco and designed by Studio KO, Presence in Hormuz 2 
implemented by Zav Architect on the island of Hormuz in Iran, these adobe units are some of the 
examples that represent the use of the material as a contemporary. Gernot Minke who is working 
on adobe buildings in a contemporary and sustainable sense. A housing Project that he built in 
Bolivia is an example of a contemporary adobe house. 
 
The use of adobe material as a filling in the half-timbered structure is in the knowledge and 
experience of centuries. However, when the adobe material that fills the gaps creates cracks over 
time, a dense material obtained from a mixture of wool and lime is used to close the cracks to 
prevent this. When adobe and bricks are used in the types of the half-timbered construction 
style, the skeletal gaps are considered as dense, and cross-links are used. In addition, a 
small number of dwellings have an unusual style of wood construction in the Eastern Black 
Sea Region. There is a structure system that is divided into small square sections called 
"Göz-Dolma" on all façades in the intermediate partitions. This square-section wooden 
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frame is supported separately from its corners, they prevent its movement in the diagonal 
direction and they strength it. The square partitions are filled with adobe or brick material. 
 
The half-timbered structure system and adobe material embody its own sustainable feature. It also 
draws attention in a village where Native American people live, it is called Pueblo and located in 
New Mexico, which is a typical example of its deep-rooted history. Country folk have been living 
in these houses for more than a thousand years. The adobe houses in the villages called Pueblo rise 
on top of each other in the form of layered stairs as if they were on a sloping land. Country folk 
have been living in these houses for more than a thousand years. These are called to as Santa Fe-
style buildings. 
 
As can be seen, adobe houses and half-timbered houses, which have been followed all over the 
world, have been sustained until the present time, and create healthy environments for living 
people, are both healthy, durable, sustainable, and very humane. When the sustainability analysis 
was made with the data of the adobe material and the half-timbered construction style on the basis 
of this paper, the following information emerged. 
 
The adobe, which is obtained from clayey soil, is a building material that breathes with straw 
material. It is developed as an extremely healthy material for human health. It continues to be used 
either alone in adobe houses or as a filling material of the wood construction style. It continues to 
be used as a filling material either alone in adobe houses or in a half-timbered structure. In the 
contemporary sense, both the wood construction style and the adobe material are increasingly the 
subject of research. Because applied research is carried out especially in local regions, in Anatolia, 
in regions such as Guatemala, Peru, African Sub-Saharan Region and New Mexico. Even in 
Europe, the architect named Gernot Minke and many researchers who took him as an example, 
under his leadership, are discussing and developing the adobe building style with new experimental 
examples. Even in Europe, the architect named Gernot Minke and many researchers who took him 
as an example are considering and developing the adobe building style with new experimental 
examples. Half-timbered and adobe material deserve to research and new experiments for the 
continuation of human life, environmental health, and sustainability. 
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