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Abstract. Natural radionuclides include the 238U and 232Th radioactive 
families with daughter decay products and 40K potassium. In addition to 
these, the raw materials may contain man-made radioactive nuclides formed 
due to accidents at the nuclear facilities and its uncontrolled release into the 
environment (for example, 137Cs). Reducing the impact of radiation 
exposure on humans and the environment is an urgent task, both in Russia 
and abroad, given the rapid quantitative growth of the range, manufacturers, 
suppliers and consumers of building materials associated with the general 
trend of urbanization. Currently, there is a large number of studies on the 

natural and man-made radioactivity of building materials. As a rule, they 
present disparate and local scientific results, which complicates their 
accessibility to a wide range of interested parties - manufacturers and 
consumers of construction products. Therefore, it is necessary that 
information on the radiation and environmental cleanliness of various 
materials and products was easily accessible to all comers. An information 
system on the natural and man-made radioactivity of building materials and 
products should become a tool for solving this problem. The work outlines 

the principles of creation and practical implementation, structure and 
content, goals, objectives of the field of destination and application of the 
information system for natural and man-made radioactivity of building 
materials and products. 

1 Introduction 

     Natural and artificial sources of ionizing radiation determine the radiation impact on a 

person, both directly and through the environment, including the territory of residence, 

buildings and structures where we spend most of part the life. 

The natural radioactivity of the building materials from which the buildings were erected 
is an essential component of human exposure and in some cases can lead to significant 

radiation doses. All construction materials, as well as raw materials for their production, 

contain one or another amount of natural radioactive nuclides (NRN). The most important of 

them is the radioactive family 238U with daughter products of decay, the radioactive family 
232Th with daughter products of decay and potassium -40 (40K) [1, 2]. Another source of 

radiation hazard may be man-made radioactive nuclides (MMRN) formed as a result of 
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various human activities in the field of scientific research, the nuclear industry, military and 

civil nuclear technologies, which can also be incorporated into building materials [5-8].  

Almost all industrialized countries have the goal of reducing and limiting the radiation 

impact on the population through the natural radioactivity of building materials, including 

using standards, assessment criteria and application boundaries. 

Quite tight control is exercised over the natural and man-made radioactivity in building 

materials and products from them in Russia. Certification system for building materials and 

raw materials for their manufacture has been formed, radiation monitoring laboratories are 
in operation according to Normy radiatsionnoy bezopasnosti (NRB-99/2009) and the Law of 

the Russian Federation № 3-FZ «Radiation Safety of the Population».. The regulatory 

documents stipulate measures for radiation inspection of the construction area, buildings and 

structures, as well as radiation monitoring of materials and products for these purposes. 

Numerous experimental studies of natural and man-made radioactivity have allowed us to 

accumulate valuable factual material on this issue. In some radiation monitoring laboratories, 

attempts have been made to form databases on the content of NRN in building materials, the 

most complete of which is available in the radiation control laboratory [5]. 
Nevertheless, the rapid quantitative growth of the nomenclature, manufacturers, suppliers 

and consumers of construction materials, including those imported from near and far abroad, 

the pace of housing construction in large cities make it difficult to comprehensively solve the 

problem of reducing radiation exposure on humans and their habitats. The creation of an 

ecologically safe and comfortable environment in places of residence and labor activity of a 

person is one of the important and priority tasks within the framework of the State program 

of the Russian Federation «Environmental protection» for 2012-2020.. At the same time, 

there is a situation where there is a large amount of information on this issue, there is a 
specific product and a specific consumer of this product, but there is no mechanism for their 

interaction and feedback. The consumer does not have sufficient qualifications and 

competence to influence the final result. In addition, the manufacturer does not have, and 

indeed should not, possess specific knowledge in the field of radiation safety and the sources 

of its occurrence throughout the entire production process chain. 

In turn, the consumer must be sure of the safety of the materials from which residential 

and industrial facilities were built and be able to evaluate safety based on easy accessible and 

clearly stated information. 
Current manufacturers are trying to reach a new level of quality of the product: now 

prestigious are materials with a high content of natural components, an important property of 

which is environmental cleanliness. Therefore, it is necessary to allow not only the consumer, 

but also the manufacturer to choose environmentally friendly raw materials. 

A huge amount of research on the natural and man-made radioactivity of building 

materials has been and is currently being conducted, both in Russia and abroad [6-15]. All of 

them present disparate and local scientific results that can be found only after a sufficiently 

lengthy search in the Internet and libraries. Therefore, it is necessary that information on the 
environmental friendliness of various materials and products be easily accessible to all 

comers. The creation of a single information space has been repeatedly mentioned earlier 

[15]. 

In a broader sense, a transition from individual disparate studies to the creation of an 

information system on the natural and man-made radioactivity of building materials and 

products (ISNMMR) is necessary. 
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2 Methodological approaches to the construction of ISNMMR, 
structure and content 

The information system for natural and man-made radioactivity should include: a database 

on the NER in building materials and raw materials, regulatory documents, methods, tools 

and recommendations for creating a favorable climate in terms of the radiation factor, 
recommendations for the use of building materials and products for industrial and civil 

engineering. 

In general, ISNMMR should include following blocks: 

 regulations;  

 experimental measurement techniques; 

 database of natural radionuclides in rocks (raw materials); 

 database of natural radionuclides in building materials; 

 radiation background calculation programs in residential and industrial premises; 

 methods and means of selecting material with a minimum content of NRN; 

 recommended materials for industrial and civil engineering. 
The block diagram is shown in figure 1. 

 

Fig. 1. The block diagram ISNMMR. 

The «Regulatory documents» block contains the documents regulating the radiation 

safety of the population, in which the permissible doses of radiation, classes of building 

materials, their possible application, as well as methods for determining classes are 

prescribed. Such documents include laws, regulatory legal acts - NRB, GOST. In this block 

recommendations of international organizations regulating safety issues when using building 

materials are also placed in a user-friendly form. 

The «Database on NRN in rocks (raw materials)» block contains theoretical, calculated 

and experimental information on the classification of rocks and their radiation hazard. The 

information in this block is fundamental for the development of new materials and a 
preliminary assessment of the radiation hazard of long-used materials. 

The block «Databases on the content of NRN in building materials» is the most 

informative and constantly updated. 

As example figures 2 and 3 show the databases on NRN in masonry material (brick) and 
finishing material (granite), respectively. 
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Fig. 2. Database on NRN in masonry material (brick). 

 

Fig. 3. Database on NRN in granite. 
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The presented databases, which are functional blocks in the general ISNMMR, provide 

the necessary information about the types of materials, their manufacturers, effective 

radioactivity and class of material from the point of view of application for various fields of 

construction. 

The block «Experimental measurement techniques» contains the methods for measuring 

the functionals of radiation fields, a list and characteristics of the used spectrometric and 

radiometric equipment. 

The block «Programs and methods for calculating the radiation situation in residential 

and industrial premises» contains engineering programs and techniques that allow calculating 

or evaluating dose rates from arrays of building materials and raw materials, dose rates in a 

room at a height of 1 m above the floor. Programs take into account the geometry of 
residential and industrial premises, the composition of walling and finishing materials, i.e. 

all used building materials and the thickness of each layer are indicated in layers. 

The block «Methods and means of selecting a material with a minimum content of NRN» 

is intended for the implementation of two main options: reducing the quantitative use of 

radiation hazardous building material and raw materials if it is impossible to replace it with 

another, as well as the use of material with a minimum content of NRN. 

The block «Recommended materials for industrial and civil construction» contains a list 

of the safest materials from the point of view of radiation safety, depending on the 

application. 

3 Analysis and summery 

The information system will provide an opportunity to solve many problems, the most 

important of which are: 

 providing information on the main materials used in construction, understandable and 

convenient for any user, with the help of which he will be able to determine in each 

specific case the necessary set of materials that will be optimal from the point of view of 

radiation and environmental indicators; 

 targeted selection of «radioactive-clean» materials; 

 creation by manufacturers of «radioactive-clean» materials from the investigated raw 

materials; 

 design of buildings and structures taking into account the radiation and environmental 

factor; 

 the user, having the opportunity to turn to ISNMMR, will be able to assess the radiation 

situation at different stages of design, choosing subsequently environmentally friendly 

materials and products, if this is not possible, then materials with a minimum content of 

these substances; 

 when implementing, ISNMMR it is necessary to strive for maximum simplification for 

the user, for example, by using the concept of Windows. 

Such data completeness are ensured by the application of the proposed geoecological 

assessment of the radiation hazard of the use of rocks in the building materials industry [15]. 

A manufacturer of building materials can become a user of an information system by 

choosing the least radioactive raw materials, a designer and a builder, choosing the least 

radioactive building materials, and a consumer who is interested in the radiation background 
of his home. 

Information system users are listed in figure 4. 
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Fig. 4. ISNMMR users. 

4 Conclusion  

1. The developed structure of the information system for the content of NRN and MMRN 

in building materials, rocks and raw materials for their production will make it possible 

to solve many problems, the main of which are: 

 targeted selection of «radioactive-clean» materials; 

 creation by manufacturers of «radioactive-clean» materials from the investigated raw 

materials; 

 design of buildings and structures taking into account the radiation and environmental 

factor. 

2. This information system is designed to become a tool in the production of new materials 

with a minimum content of natural radionuclides and to exclude the use of «radiation-
hazardous» materials using waste. 

3. ISNMMR will allow the consumer to monitor the radiation characteristics of materials 

used in individual construction by himself. 
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