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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The two Turkish standards, issued in 1977 and 1985 and repealed in 2011, contained definitions, 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. 
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1 INTRODUCTION  

 

In our country, adobe materials are found in Troy, Boğazköy, Hacılar, Çatalhöyük and many 

ancient settlements. There are two types of adobe structures in our country. The first is the 

construction system with adobe blocks, in which the walls built with adobe bricks are carriers. The 

other is the system in which the wooden pillars and beams placed inside the walls at wide intervals 

assume more load-bearing, while the thick adobe walls are not completely load-bearing [7,8,9]. 

The development of building codes is one of the most important tools to improve building 

technologies. For this reason, countries with adobe construction technology in their history have 

developed building regulations or building codes that take this technology into account [5]. 
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These codes and regulations generally aim to set the minimum standards for earth construction 

systems and to create a guide for the users and the architects, engineers and craftsmen who will do 

this work. 

 

 

2 WHAT IS ADOBE?  

 

Adobe; It is a building material obtained by pouring soil containing clay in appropriate proportions 

into wet molds, blending with water and additives, kneading and drying in dry and open air[9]. 

 

The adobe balances the humidity of the environment and cleans the air and can be mixed with 

water and reused, or it does not harm the nature when mixed with the soil by recycling. Since the 

building is produced on site, there is no transportation cost and it is produced with very little energy 

consumption. The heat storage capability of adobe is much higher than that of brick. As long as the 

adobe is protected against water, it is long-lasting. But its resistance to water is low [3,10]. 

 

 

3 ADOBE IN REGULATIONS AND STANDARDS IN TURKEY 

 

For the first time, adobe buildings were taken into account in the third part of the Istanbul Province 

Yalova Municipality Zoning Regulation and the 14th item titled Building Types of the Official 

Gazette published on 08.09. 1966 in our country. This item is an item that specifies the number of 

floors and heights. According to this item, a basement and a normal floor cannot exceed 3.5 meters 

in adobe buildings, and an attic cannot be built on top of adobe buildings [6]. 

 

TS 2514 adobe blocks and construction rules standard, dated February 03, 1977, is about the 

definition, classification and properties, construction rules, inspection and tests of adobe blocks. It 

covers simple adobe that has been poured into an unstabilized adobe and dried in the sun. The 

sources used in the creation of the standard are as follows: DIN 18951, DIN 18957, Eyyüp 

Kömürcüoğlu, Adobe and Adobe Construction Systems as Building Materials, Necmettin Sönmez 

Researches on the Properties of Adobe Agricultural Construction Material, Ministry of 

Construction and Settlement Research Mudbrick Seminar Communiqué and Minutes. What Should 

Be Considered in Board Adobe Buildings? [11] 

 

TS 2515, dated 03.04.1985, the construction rules of adobe structures, is about the rules that must 

be followed in the design and construction of structures made of adobe blocks. Dimensions, heights 

and design rules are standardized in detail. The sources used in the creation of the standard are as 

follows: DIN 18951 57 In Revision: (April 3, 1985) TS 2515, Adobe Seminar Communiqués, 

Regulation on Structures to be Built in Disaster Areas, Earthquake and Earthquake Resistant 

Structures [12]. 

 

These two standards were repealed on 22.11.2011. 

 

In the Official Gazette published on 02.09.1997, the Regulation on the Structures to be Constructed 

in Disaster Areas, Chapter 11 includes the Earthquake Resistant Design Rules for Adobe Buildings 

[1]. 

 

The number of floors that can be built is given as basement+1 floor in this regulation. The floor 

height is determined as maximum 2.70 meters from the top of the floor to the top of the floor, and 

2.40 meters in the basement floor.Plans should be rectangular and load-bearing walls should be 

symmetrical or nearly symmetrical. Partial basements are not allowed [1]. 
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The adobe dimensions will be 12x30x40 (main) and 12xl9x40 (lamb), or 12x25x30 (main) and 

l2x18x30 (lamb) and will be produced according to TS 2514. The main adobe is a large adobe 

brick. Lamb adobe is about half the size of the main adobe. 

 

The outer load-bearing adobe walls are at least 1.5; load-bearing inner adobe walls will be at least 1 

adobe length thick. The stability distance is specified as 4.5 meters. The gaps can be opened after 

leaving at least 1 meter of solid wall from the corners of the building. There must be at least 1 

meter of solid wall between two spaces. The length of the solid wall parts between the window and 

door spaces, except for the corners of the building, in the plan shall not be less than 1.0 m. Except 

for the corners of the buildings, the length of the solid wall part to be left between the intersection 

of the walls and the window or doorway closest to the intersection of the vertically intersecting 

walls shall not be less than 0.50 m in plan[1]. 

 

Door gaps will not be more than 1 m x 2.10 m, window gaps will not be more than 0.90 m x 1.20 

m. Lintels will be made with two 10cmx10cm wooden frames on the tops of the doors and the top 

and bottom of the windows. The length of the parts of the lintels that rest on the wall should be at 

least 20 cm[1]. 

 

Reinforced concrete or wooden beams described below will be built on foundation walls or 

basement walls in buildings with basements. 

(a) Reinforced concrete beams will be wall width and at least 15 cm high. 

(b) Wooden beams will be constructed by placing two tared frames of 10 cm x 10 cm cross-section 

so that their outer faces coincide with the inner and outer wall surfaces. These cadres will be nailed 

together with 5 cm x 10 cm vertical cadres every 50 cm and their spaces will be filled with stone 

chips[1]. 

 

The rules regarding the beams to be built on the adobe walls at the roof level are defined below. 

(a) Where the roof is made in the form of wooden trusses or an earthen roof, the roof beams shall 

be made of wood in accordance with paragraph (b) above. 

(b) In case the roof is made of reinforced concrete slabs, reinforced concrete roof beams with a 

height of at least 20 cm will be made[1]. 

 

Roofs of adobe buildings will be made as light as possible, with eaves that exceed the outer walls 

by 50 cm at most. Earthen roofs will not be built in first and second degree earthquake zones. In the 

third and fourth degree earthquake zones, the thickness of the soil roof shall not exceed 15 cm. 

Roofs of adobe buildings can also be made in the form of wooden truss or reinforced concrete plate 

terrace roof[1]. 

 

In the annexes of the Regulation on Buildings to be Constructed in Earthquake Zones issued by the 

Ministry of Public Works and Settlement in the Official Gazette published on 06.03.2007, Chapter 

5 includes the Earthquake Resistant Design Rules for Masonry Buildings[4]. 

 

This section also includes information for adobe buildings. Accordingly, the allowed number of 

floors, storey height, wall thickness and dimensions of the adobe bricks to be used, stability 

distance, lengths of solid wall pieces required for opening the gaps, window dimensions, lintel and 

beam conditions are the same as in the 97 regulation[4]. 

 

The door space has been updated to 1mx 1.90m[4]. 

 

Natural stone, solid brick, bricks and block bricks, aerated concrete building materials and 

elements, which have void ratios not exceeding the maximum allowed as load-bearing wall 

material in TS-2510 and TS EN 771-1 as masonry material in the load-bearing wall, lime 

sandstone, filled concrete briquettes, adobe or similar masonry units can be used[4]. 
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Vertical beam conditions for all masonry buildings have been added to the regulation[4]. 

 

In the Official Gazette published on 18.03.2018, 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[13]. 

 

In this regulation, adobe is only included in the article below: 

11.2.4 – Hollow concrete briquettes, other bricks produced for infill walls, adobe, rubble stone, 

pumice stone and similar shaped blocks shall never be used as load-bearing wall material[13]. 

 

It can be said that TS2514 and TS 2515 standards are complementary to each other[Table 1]. 

 
Table 1. Comparison of Turkish standards and regulations 

DOCUMENT MATERIAL  

INFORMATIO

N 

/PRODUCTION 

CONSTRUCTIO

N SYSTEM 

RULES 

TECHNICAL 

SPECIFICATION

S  

 

TESTS  

TS 2514 +  -  + For material + Material 

tests 

TS 2515 - Just say refer 

to 2514 

+ Design/ 

Production/ 

Maintenance 

+ For 

construction 

-  

Earthquake 

Code 

-  -  -  -  

 

 

4 ADOBE IN ASTM AND NEW MEXICO STANDARDS AND BUILDING CODES 

 

If we look at ASTM (American Society for Testing and Materials), the ASTM E2392 / E2392M - 

10 (2016) Standard guide for Design of Earthen Wall Building Systems is currently available. 

ASTM is an organization that sets standards for many industries[2]. 

 

The guide draws attention to two things: to provide guidance to earth structure systems and to 

consider technical requirements and considerations for sustainable development. In this context, in 

addition to explanations on materials, production process, indoor environmental quality, the guide 

also provides information on design criteria for earthen structures and structural and non-structural 

systems and components. Sustainable development aims to meet the needs of the present without 

compromising the ability of future generations to meet their own needs[2]. 

 

Under the heading of importance and use, it is pointed out that earth structure systems have been 

used all over the world for thousands of years and that there are many structures that still function 

today. It is emphasized that earth construction systems, which fell out of favor with the use of new 

construction materials in the industrializing world, are experiencing a revival in the industrialized 

world, driven by a number of factors. Here are some building codes, guidelines and standards that 

have emerged around the world over the past few decades: 

Australian Earth Building Handbook 

California Historical Building Code 

Chinese Building Standards 

Ecuadorian Earthen Building Standards 

German Earthen Building Standards 

Indian Earthen Building Standards 

International Building Code / provisions for adobe construction 

New Mexico Earthen Building Materials Code 

New Zealand Earthen Building Standards 
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Peruvian Earthen Building Standards[2]. 

 

The target audience determined in this guide is actually parallel to both the traditional side of the 

earth material and the revival it has experienced. First, where practical and economical access to 

other building systems is scarce, the guide aims to increase both life safety and building durability. 

Secondly, it aims to provide the framework for coding and engineering design in developing and 

regenerating places, where soil classified as 'old' as the main structural material is preferred to 

other building materials qualified as 'new'[2]. 

 

Here, materials, technical requirements and design criteria are detailed, and in addition, simplified 

provisions are listed for cases where engineering design is not possible in the last section[2]. 

 

The manual does not recommend using cement plaster for unstabilized earth walls. This plaster, 

which is less vapor permeable than earth plaster, can trap moisture[2]. 

 

The production of unstabilized earthen building materials is more efficient than the manufacture of 

terracotta, brick or cement-based building materials. The unstabilized adobe that is destroyed can 

return to the soil without adversely affecting the ecosystem[2]. 

 

The New Mexico Earthen Building Materials  code also aims to set minimum standards for earth 

building materials construction. Includes design criteria for adobe construction, Rammed Earth and 

CEB[10]. [Table 2]. 

 

Accordingly, adobe brick shall not be used in buildings higher than 2 floors. Adobe brick cannot be 

used on foundations and basement walls. There should be a continuous beam on all load-bearing 

walls. This beam can be concrete or wood. Unstabilized adobe walls can be protected with plaster 

of at least 7/8 inch thick if adequate roofing, parapet and sills are provided. It is essential not to 

create a vapor barrier in the application of other plaster and coating types[10]. 

 
Table 2. Turkish standards, ASTM and New Mexico building code 

Document Material  Construction System 

– Main title 

Update  

TS 2514 + - 1977-2011(repealed) 

TS 2515 - AdobeC.   

(Traditional) 

1985-2011(repealed) 

ASTM + General terminology 

of all of earthen 

building systems, 

Adobe C. and 

reinforcings 

2016 

New Mexico 

Building Code 

+ Adobe C. 

Rammed Earth C. 

CEB 

2015 

 

 

5 DISCUSSION AND CONCLUSION 

 

When the standards and regulations for adobe materials and construction systems in Turkey are put 

forward chronologically, we see that while detailed resources have been created to guide users and 

all kinds of people who will take part in the design and production stages, adobe has not found a 

place for itself in the last 10 years. 

 

In earth construction systems, beam support on the top of the wall, number of floor limitation, the 

need for the roof to be light, the protection of the walls against the effect of water by making the 
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eaves wide, the use of earth construction systems in foundations and basements are among the 

common points emphasized in the standards of the three countries. In addition, simple experiments 

that can be done on site are also available in all of them.  

 

The ASTM standard sets an example in that it is designed to be used in the development of 

standards and building codes for earth structure systems, and that it deals with sustainable 

development and earth structure systems together. 

 

It draws attention to the use of earthen building material in places where it is preferred over other 

building materials, revealing the fact that it arouses curiosity again today, especially due to its 

sustainable properties. 

 

In fact, it is seen that TS2514 and TS2515 standards contain comprehensive information in terms of 

material and construction system. Standards for the traditional adobe building system can be 

extended with various material stabilizations, with reference to recent work. In addition, various 

reinforcement methods can be added to the building system criteria. Since the traditional adobe 

construction system is the most widely used system in our country, priority should be given. In 

addition, alternative construction methods such as rammed earth systems and CEBs are other topics 

that should be included in the standards. 

 

In addition, the importance of the material in terms of sustainability should be emphasized and the 

content should be developed by determining the target audiences. Maintenance and reinforcement 

will be required for adobe users in the existing building stock. In addition, both traditional and 

alternative methods will serve as a guide for users and craftsmen for those who want to build a new 

building and prefer adobe. 
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