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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 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 

 

 

 

 

 

mailto:izzet.yuksek@cbu.edu.tr


Kerpic’22 – Re-Thinking Earthen Architecture for Sustainable Development 

9th International Conference  
İstanbul Turkey, 30 June –3 July / 2022 

 

 

1 INTRODUCTION  

 

Adobe material has been utilized as a building material since the dawn of civilization. The 90-

meter-high Etemaniki Ziggurat tower in Babylon is composed of mud brick. In addition, adobe was 

used to construct the palaces and dwellings of the entire Urartu civilization, the palace walls of the 

Lydian king Croesus, and the tomb of Mausolus, King of Caria, in Bodrum, which is one of the 

world's seven wonders [1]. In Anatolian geography, the first examples of adobe use can be found in 

a variety of villages. The Neolithic Age Çayönü Hill near Diyarbakır Ergani, the Çatalhöyük in the 

southeast of Konya, the Hacılar Tumulus in the southwest of Burdur, the Chalcolithic Age 

Alacahöyük in Çorum, the Aşıklıhöyük near Aksaray, and the adobe-walled Çayönü Hill near 

Diyarbakır Ergani. Today, we can observe the usage of adobe in rural areas for different purposes. 

Rural dwellings and their annexes made of adobe are widespread in practically every region of our 

country. However, adobe buildings are more widespread in Central Anatolia, Eastern Anatolia, and 

Southeastern Anatolia in comparison to Marmara and Aegean regions. Adobe houses can still be 

seen throughout the Aegean and Marmara regions, though they are not as common as they once 

were. In the Mediterranean region, adobe is commonly utilized as a construction material, for 

example in rural settlements in the Antalya plains and Çukurova [2].  

One of the reasons for the common usage of adobe material is its ecological advantages. The heat 

conductivity of adobe material is calculated to be 0.40 kcal/m°C, which is lower than that of 

alternative materials [3]. The thermal insulation feature allows buildings to use less energy 

throughout their operation, reducing pollution caused by energy use. Similarly, when the humidity 

in the space increases, the adobe material quickly absorbs the extra moisture, and when the 

humidity lowers, it releases moisture from its body. As a result, the moisture balance inside the 

constructions made of mudbrick material is always appropriate for human health [4].  

Mudbrick is the primary building material in historic Ergene basin buildings in the Thrace region. 

Mudbrick has lost its role in the load-bearing system in mountainous and forested places such as 

the Yıldız Mountains, where alternative building elements have taken their place. The use of 

mudbrick in rural buildings in the Thrace Region was determined and analyzed in this study from 

an ecological perspective. Field research was conducted to document the building elements and the 

usage areas of the adobe material were documented. Also, the determined mudbrick material 

utilization patterns were assessed from an ecological perspective. The information gathered is 

expected to guide the use of adobe material in modern buildings. 

 

2 RESEARCH AREA 

 

The study was conducted in the province of Kırklareli in the Thrace Region, which contains a 

variety of topographical and microclimatic variables as well as traditional construction techniques. 

Kırklareli is located between 41° 14' and 42° 00' north latitudes and 26° 53' and 23° 23' east 

longitudes in the Marmara Region's Istranca (Yıldız) Mountains and Ergene Plain parts. The north 

and east are mountainous and forested at an altitude of 203 meters above sea level, while the rest is 

mostly flat land. With its general appearance, Kırklareli does not reveal a plain perspective; its 

north and northeast sides are obstructed by the Yıldız (Istranca) mountains, which reach northwest 

and southwest. These mountains have the highest peak of 1030 meters; however, it is just 250 

meters high. By spreading out over a high ridge, it reaches an elevation of 750 meters. A dominant 

perspective is formed by the Ergene plain and the low plateaus connecting it to the Yıldız 

Mountains [5,6]. 

The climates of the Marmara, Danube, and Black Sea are all represented at Kırklareli. Although 

various climates have a reciprocal influence, one of them can occasionally become dominant and 

make its presence felt. In the northeastern region of the Yıldız Mountains, the effect of the Black 

Sea climate is noticeable. The effect of the Danube and Aegean climates may be noticed in the 

western and southwestern regions of these mountains. The interior areas of the country, far from 

the sea, have a continental climate [6]. The Thrace Region is a site where severe cold, snowfall, 

and freezing events occur in the winter due to its location at the crossing point of cold airwaves 

originating from the Balkans. The mountains and hills along Thrace's Black Sea coast, the 
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mountains to the south, and the Saros Bay area are all forested to some extent. Many parts of the 

Ergene boat in the middle are also agricultural areas, as are the majority of the southern coastal 

districts (Figure 1) [7]. 

 

 
Figure 1. Satellite view of the location of Thrace Region 

and Kırklareli 
 

 
3 USE OF ADOBE MATERIAL IN KIRKLARELİ RURAL ARCHITECTURE 

The traditional buildings were constructed by using earth material in the Ergene Plain region of 

Kırklareli, while the buildings in the mountainous forest area in the Yıldız Mountains region are 

constructed with wood and stone. However, the stone material was only used in the construction 

system in the plateaus area in the transition zone between the Ergene Plain and the Yıldız 

Mountains. Adobe material was employed in all these construction systems, though for different 

goals and ways. The use of adobe material in building elements are examined in this part, as well 

as the advantages of the usage of adobe material. 

 

3.1 The Application of Adobe in the Construction of a Load-Bearing Masonry Wall 

Masonry mud-brick walls are made of stone up to the foundation level so as not to be affected by 

water and humidity. Adobe walls with a thickness of at least 50 cm produce an impermeable 

barrier with a high thermal insulation value, reducing energy losses and gains via the outer shell 

(Figure 2). The front facade walls and partition walls of certain structures constructed with the 

adobe masonry technique are formed of adobe bricks between timber-framed skeletons. 

    

 

 
 

Figure 2. Adobe masonry wall examples 
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3.2. Combination of Adobe with Different Materials on Load-Bearing Walls 

 

The masonry and some timber-framed walls could be composed of different materials. On the 

external side of an adobe masonry wall, for example, brick material is utilized because it is more 

resistant to atmospheric impacts such as water and humidity. Similarly, in the case of the masonry 

wall supported by a timber-framed skeleton, the stone was utilized on the exterior and mudbrick on 

the interior (Figure 3, 4). 

 

  

Figure 3. Adobe block - brick layered masonry 

application (Brick outside, use of mudbrick 

inside) 

Figure 4. Adobe block - brick layered masonry 

application (Brick outside, use of mud-brick 

inside) 

 

3.3. Usage of Adobe as Infill Material on a Timber-Framed Skeleton Wall 

 

In Kırklareli's rural architecture, adobe infill is extensively employed in timber-framed buildings. 

The north façade of some buildings was preserved by thicker walls different from the other 

façades, contrary to Anatolian geography, and the outward-facing half was rebuilt with bricks. 

Mudbrick was preferred inside of the walls because it has a better thermal insulation value than 

brick (Figure 5, 6). 

 

  

 

Figure 5. Filling adobe blocks on a timber-

framed skeleton wall 

Figure 6. Filling adobe blocks with brick blocks 

on a timber-framed skeleton wall 
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Filling mortar is another application of adobe material in the timber-framed skeleton system. 

Between timber-framed skeletons, adobe material was utilized as filler mortar between brick, stone, 

or branch knitting (wattle and daub) applications (Figure 7). 

 

 

 

 

  
 

Figure 7. The use of adobe mortar between the stone, brick, wattle, and daub filling on the timber-

framed skeleton wall. 

 

 

3.4. Usage of Adobe as Insulation Material in a Timber Masonry Wall 

 

Since the thermal insulation provided by only timber material was deemed insufficient, and to 

prevent possible air leaks from the joints between timber elements, 2-3 cm diameter tree branches 

were driven diagonally from the inside of the wall, and the spaces between tree branches and tops 

were filled with adobe mortar in the timber masonry buildings in the region. As a result, the wall 

received a higher level of insulation while also obtaining a flat surface that could be whitewashed 

(Figure 8). 

 

  

Figure 8. Views of the timber masonry wall from the outside and inside 
 

 

3.5. Usage of Adobe as Timber Flooring, Ceilings, and Roofs 

 

On the mezzanine and ceiling floor, mud-brick plaster, and coating: Tree branches position 

alongside each other and between the floor beams, so this system provides significant thermal 

insulation. The upper part of the tree branches is coated with a thick layer of soil (5 cm above the 

floor), while the bottom of the branches is coated with a thin layer (1.5–2 cm in thickness). Usage 

of adobe as a thick plaster layer provides the formation of a hot-contact floor covered with 

compressed soil. In some structures, carpets, rugs, and other floor coverings are not installed on 
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these types of floors, but rather left uncovered. Thus, the flooring stores heat and return it within 

the specified time frame. Most of the mezzanine flooring system is made of beams with tree 

branches covered with earth; this allows the mezzanine floor to benefit from the soil's heat-holding 

capacity. As with the mezzanine floors, ceiling floors were made by covered floor beams with tree 

branches with mud mortar from the bottom and top. As a result, the basic principle of the floor 

system design was to produce a heat-impermeable layer (Figure 9, 10). 

 

 
 

Figure 9. Top and bottom views of the ceiling 

  

Figure 10. Adobe coating on timber flooring at the mezzanine level 
 

 

Use of adobe on roof surfaces: Adobe bed plate is created on the roofs of some houses both to 

prevent thermal insulation problems that may occur due to the lack of ceiling tiles and to lay the tile 

cover more easily. The adobe bedplate is composed of more frequent perpendicular branches laying 

on the roof trusses. The adobe mortar covers the adjacent branches to form a flat surface of equal 

thickness. The tile is put on the top of the adobe mortar. This provides both good insulations also a 

smooth platform for installing tiles by leveling the tops of the tree branches beneath the tile (Figure 

11). 

 

  
Figure 11. Applications of plastered and unplastered roof surfaces from below 
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3.6. The Use of Adobe as a Plaster Material for Ceilings and Walls 

Adobe was used as inner and external plasters in timber, stone, and adobe structures. The plaster 

thickness is thicker in the walls in comparison to ceiling tiles (Figures 11, 12, 13). 

 

  
Figure 11. Adobe plaster on a wall Figure 12. Adobe plaster on the ceiling 

 

 

 

Figure 13. The Baghdadi wall is being filled and plastered with adobe mortar 
 

    

 

4 EVALUATION AND CONCLUSION 

Mudbrick was utilized in all building parts in Kırklareli rural architecture, from the foundation to 

the roof. The qualities of adobe material are the fundamental reason for this preference. It's utilized 

for thermal insulation on floors and ceilings, for example, under the roof tile cover. Another reason 

for the common usage of adobe is its simple to obtain and process. Adobe is made by mixing straw 

and other materials into clay soils from habitation areas. It is simple to process and apply, and it's 

also simple to make. These features indicate that adobe is commonly used with minimal processing 

and has a low energy content. Furthermore, because they are obtained entirely locally, none or very 

little transportation energy is consumed. 

 

Many other building materials are either inappropriate for recycling or have a limited capacity to 

be recycled. However, adobe material can be pulverized and reused at the finish of the usage phase, 

or it can be mixed with the soil over time to continue its natural cycle. 

Considering the above-mentioned characteristics, adobe is regarded as an environmentally friendly 

and ecologically friendly material. The adobe material, which has numerous advantages over other 

building materials, could not be used in new projects due to the proliferation of contemporary 

building materials and was regarded as an archaic and primitive substance. The usage of adobe, 

which has important ecological properties in the field of sustainability design, is regarded to be 
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leading the way that adobe is brought back onto the agenda. The information presented here can be 

used in the search for alternative building materials. Experimental research can be used to create 

adobe-based walls, floor panels, and other structures. 
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