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MAIN RESULTS OF REINFORCED CONCRETE MECHANICS IN BUILDINGS AND 
CONSTRUCTIONS 

 
Abstract. The paper obtained results for building sciences in the mechanics of reinforced 

concrete - isotropic medium between cracks, "flows-blocks"; "main cracks", the effect of 

reinforced concrete, reactions in the discontinuity of concrete and continuous reinforcement, "the 

average total force of the working reinforcement" and crack opening width – Thomas - author 

hypothesis. The classification of cracks has been developed: regular cracks, main cracks on the 

basis of the reinforced concrete effect and the maximum crack opening from the Lagrange 

function. Hypotheses, theorems and deplanations in cracks - jumps are proposed. A 

computational resistance model method is developed for the rod, flat walls, "envelope" slab and 

volumetric spiral, x-shaped and umbrella shaped cracks. Hybrid of Lear (finite element method 

of reinforced concrete) from the effect of reinforced concrete has the form "flat and spatial 

cantilever for external and internal displacements". The general principle from Loleit to 

"opening - closing" of cracks, stiffness is obtained for the method of the design model of 

resistance. Current Russian and foreign standards are obtained with the participation of the 

author. They are obtained for the resistance of reinforced concrete structures, buildings and 

structures erected in complex engineering and geological conditions for the stiffness matrix of 

buildings. The hydraulic structures of river embankments in Orel, the Kursk nuclear power plant, 

spatial reinforced concrete buildings on the vibro platform in seismic areas, as well as in an 

earthquake in Armenia, work in the State Commission with the participation of the author were 

carried out. Experimental studies of high-strength concretes and fibrous concretes under 

complex resistance were carried out for the first time. 



Keywords: reinforced concrete effect; crack classification; resistance models; crack 

opening-closing; geological conditions; hydraulic structures; vibration platform; high-strength 
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COMPOSITE STRENGTHENER OF REINFORCED CONCRETE BENDABLE ELEMENTS 
DAMAGED UNDER THE INFLUENCE OF CHLORIDE AGGRESSIVE ENVIRONMENT 

 
Abstract. Reinforced concrete structures during operation are exposed to aggressive 

environments that cause damage to concrete and reinforcement. A dangerous type of damage is 
the latent corrosion of fittings, which occurs in structures exposed to chlorides. A change in the 
cross-section of the reinforcement entails a decrease in the bearing capacity of the bent 
elements. The restoration of the bearing capacity is achieved by measures to strengthen the 
cross-section, including using the technology of external composite reinforcement. The article 
discusses the method of calculating the reinforcement of reinforced concrete elements that have 
damage to stretched reinforcement using external composite reinforcement. The results of the 
calculation of the load-bearing capacity loss are verified with experimental data, and the area of 
composite reinforcement of the bent elements is calculated for varying degrees of damage to 
steel reinforcement. 
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STRENGTH AND FRACTURE MECHANICS  
OF THE FRACTAL STRUCTURE OF CONCRETE 

 
Abstract. The article presents the results of an experimental study of the 

concrete structure that allowed: to confirm the hypothesis about the fractal 
structure of the concrete structure; to determine the fractal dimension; to propose 
a model of a fractal element; to describe a discrete (quantum) process of structure 
destruction; to propose formulas for determining the strength of concrete, taking 
into account the presence of cracks, scale invariance. 

Keywords: concrete, fractal, fracture mechanics, destruction, similarity, scale 
effect 
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BUILDING MATERIALS BASED ON GLASS WASTE 
 

Abstract. Currently, the problem of recycling by-products of industrial 
production in our country is not paid enough attention. Every year, enterprises 
dump hundreds of tons of wastes that pollute the environment and affect the 
ecological situation. Considering the fact that there is no trend towards 
improvement in this process, it can be assumed that the problem will become 
increasingly relevant over time. Therefore, it is necessary to pay close attention to 
this now and to try to attract to the solution of such an important issue the 
maximum number of the economy sectors. 

One of the main obstacles to solving the above problem is the lack of a 
sufficient number of real projects that involve the development of technological 
solutions to ensure the reuse of industrial waste in the production of products for 
various purposes. 

 The task of the study was the development of effective technologies that allow 
the use of the glass scrap not only as a filler but also as the main component of the 
binder.  The paper presents the results of a study of such composites. 

Keywords: glass waste; building materials, building materials science; cullet; 
glass scrap recycling; building composites 
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FEATURES OF CHOOSING THE MOST RATIONAL TECHNOLOGY FOR THE PRODUCTION 

OF WALL AND PARTITION PRODUCTS BASED ON NATURAL GYPSUM AND GYPSUM-
CONTAINING CONTAINING WASTE IN MODERN CONDITIONS 

 
Abstract. The expediency of expanding production and application of gypsum 

wall and partition wall products in technical, technological and economic aspects. 
Having analyzed the domestic and foreign experience in the construction and 
exploitation of low-rise residential buildings with load-bearing walls made of 
gypsum concrete blocks. Having analyzed the main technological processes used 
in the receiving of wall products, based on natural gypsum and gypsum-containing 
industrial waste. The technologies of semi-dry pressing in mass production of 
gypsum concrete wall and partition wall products made of phosphogypsum has 
shown efficiency in comparison to injection molding technology and vibro forming, 
which have been used before. The technological scheme for the production of 
small-piece wall products from phosphogypsum, the characteristics of the obtained 
products and experience of using them in housing construction.  

Keywords: gypsum binder; phosphogypsum; wall and partition products; 
dispersion; vibro forming; semidry pressing; facture surface; construction sphere 
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ABOUT PRODUCING AN ARTIFICIAL PLASTER STONE FROM PHOSPHOGYPSUM 

 
Abstract. The world industry is making a lot of concentrated simple and 

complex fertilizers with P2O5 in water-soluble form. These fertilizers are usually 
made with phosphoric acid, which is made by reducing phosphate raw materials 
with sulfuric acid. In the Russian industry only dihydrate and semi-dihydrate 
methods are used, and abroad - also both dihydrate-semihydrate and semihydrate 
ways. Phosphogypsum and phosphosemihydrate (hereinafter phosphogypsum) 
produced as a by-product are multi-tonnage and very burdensome production 
wastes. The negative impact of phosphogypsum dumps on the environment is well 
known, so the early resolution of issues related to the use of these waste products 
is very relevant. This paper considers one of the uses of phosphogypse as a 
secondary raw material in the production of cement and gypsum binders. In the 
course of the analysis of research by Russian scientists, including semi-industrial 
tests, a conclusion has been made about the prospect of using phosphogypsum as a 
secondary raw material instead of natural in the industrial production of artificial 
gypsum stone.  

Keywords: building materials; phosphogypsum; artificial plaster stone; 
industry of building materials; environmental issues; waste-free production  
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ANALYSIS OF THE MINERAL RAW MATERIAL BASE OF THE REPUBLIC OF MORDOVIA 

SUITABLE FOR THE PRODUCTION OF ACTIVE MINERAL ADDITIVES 
 

Abstract. The article conducts the analysis of the condition of mineral 

resources of the Mordovia Republic, which contain mainly non-metallic raw 

materials.  

Authors have noted the trend of the decline of the reserves of these deposits of 

the republic and have characterized their repayment without subsequent 

replenishment. Considering the increasing demand for cement, an assessment was 

made of the suitability of the mineral-raw material base of the Republic of 

Mordovia for the production of active mineral additives on the clays of the 

Staroshaigovsky, Makarovsky, Ruzayevsky, Saransky, Nikitsky and Kochkushsky 

deposits. 



As a result of complex studies, confirmation of the prospect of development of 

mineral additives for cement systems based on polymineral clays from the mineral-

raw materials base of the Republic of Mordovia was obtained. 

Keywords: building materials; active mineral additives; cement industry; 

Republic of Mordovia; cement; non-metallic raw material; modified cement stone 
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SELF-COMPASSING FINE GRAIN CONCRETE WITH MINERAL ADDITIVES ON THE BASIS 

CLAY AND CARBONATE ROCKS 
 

Abstract. The article presents the results of a study of the physical and mechanical 
properties of self-compacting fine-grained concrete mixtures with modifiers based on thermally 
activated clay and carbonate rocks. Based on the results of the study, compositions of modified 
fine-grained concretes of classes in compressive strength B40÷B55 from self-compacting 
mixtures were developed, with the following quality indicators: density in an equilibrium 
moisture state – 2248÷2327 kg/m3; ultimate tensile strength in bending – 8.2÷9.5 MPa; 
compressive strength – 59.2÷72.1 MPa; modulus of elasticity in compression – 30954÷35492 
MPa; ultimate compressibility – 2.13÷2.29 mm/m. 

Keywords: modified cement binders; fine-grained concretes; self-compacting mixtures; 
mineral additives; clay; limestone; strength indicators; mobility; building materials 

 
GORBACHEVA Olga Aleksandrovna 
 

ABOUT THE COLLOCATION METHOD FOR TO THE CALCULATION OF PLATES 
 

Abstract. The article is devoted to the study of the possibilities of the collocation method 

for the calculation of spatial structures. A method for constructing a sequence of collocation 

nodes based on the proportion of the "golden section" for a rectangular plate is proposed. 

Keywords: collocation method, determination of collocation nodes, golden section, 

residual solution, building structures 
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ECONOMIC ADVANTAGES OF ENERGY-EFFICIENT TECHNOLOGIES WITH THE USE OF 
LOCAL RAW MATERIALS IN GREEN CONSTRUCTION 

 
Abstract.  The article deals with the problem of the introduction of green construction. The 

main economic, social and environmental advantages of green construction are given. The 
introduction of green technologies allows you to save costs both in the construction and 
operation of buildings and structures, helps to reduce the incidence of people, increase labor 
productivity, reduce the effects of climate warming. Brief explanations and justification of the 
need for the construction of green buildings are given. One of the methods of assessing the 



economic efficiency of green construction is proposed. The basis for the development of a 
calculation formula for determining the comparative economic efficiency of green construction 
is based on the method of comparing the total reduced costs, considering the factor of their 
different times and areas of application. It is concluded that "green" projects support the 
national economy, create new jobs and improve the investment image of the state. 

Keywords: green construction; cost savings; global warming; energy efficiency; 
environmental friendliness; durability; labor productivity; construction waste; construction 
sphere 
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COMPOSITES FOR BRICKLAYING AND DECORATIVE ELEMENTS 
 

Abstract. The object of the study is the building materials of restoration 
constructions. Laboratory studies were carried out, during which the physical and 
mechanical properties of the studied materials were determined: density, 
compressive strength, humidity. X-ray phase analysis and scanning electron 
microscopy give an idea of the chemical composition and microstructure of mate-
rials. During the work, the compositions of restoration compositions for bricks and 
decorative concrete elements (balusters, cornices) were developed. In the course of 
laboratory studies, a composite for the restoration of brickwork and a composition 
of fiber concrete for the restoration of architectural elements of a building with the 
addition of asbestos fibers was obtained, which has the following characteristics: 
dry matter density of 1.83 g/cm3, compressive strength of 45.2 MPa, elastic 
modulus of 0.95 MPa, thermal conductivity of 0.65 W/(m∙ C), frost resistance F75. 
Asbestos fibers are the optimal reinforcing element of fiber concrete, composites 
with the addition of chrysotile have a strong energy bond along the fibers, which 
provides greater tensile strength. The resulting material is resistant to chemical 
influences as chrysotile, unlike many other fillers, does not dissolve in an alkaline 
environment. Surfactant P-17 in the compositions of the obtained composites 
contributes to the optimization of their physical, mechanical and operational 
properties, and also meets modern requirements for environmental safety. 

Keywords: restoration; brickwork; mineral mortar; fiber concrete; 
chrysotile-asbestos; physical and mechanical characteristics; surfactants 

 
KOROTAYEV Sergey Alexandrovich 
ATMANZIN Alexey Fyodorovich 
KOROTAYEV Nikolai Sergeevich 
EROFEEV Vladimir Trofimovich 
 
MATERIAL WITH A LARGE FILLER ON A ROASTING POROUS BOND PRODUCED USING 

CULLET 
 

Abstract. One of the most important problems of modern construction materials science is the 
production of effective composite materials with the use of local raw materials and industrial 
waste. This is due to the need to protect the environment, the scarcity of individual building 



materials, and so on. The article considers a variant of artificial glass combat as an effective 
secondary resource, which can be used by the industry of building materials. The developed 
material exhibiting increased water resistance, fire safety and environmental cleanliness during 
operation is recommended for use in the manufacture of heat and sound insulation products in 
the form of blocks and plates with advanced technical business case.  
Keywords: building materials; ecology; glass; glass waste; porous materials from semisynthetic 
glass; materials of a new generation 

 
LEDYAYKIN Nikita Vasilyevich 
LEDYAYKINA Oksana Vasilyevna 
 

BIODESTRUCTORS IDENTIFIED ON PLASTERING SAMPLES SUSTAINED UNDER 
EXPOSURE CONDITIONS ULTRAVIOLET IRRADIATION AND TEMPERATURE AND 

HUMIDITY FACTORS 
 

Abstract. Biological corrosion is understood as the processes of destruction of building 
materials that were caused by the waste products of living organisms settling on their surface. 
Biological damage by microorganisms of construction and industrial materials is an important 
environmental problem today. In this regard, it is necessary to use materials that have high 
biological properties. 

The object of the study is plaster compositions made of cement plaster using antiseptic 
additives. The developed samples were kept on an open-air site for 1 and 6 months. In this 
paper, the results of microbiological analysis of selected samples of materials are presented, the 
species composition of biodestructors is identified. The research was carried out in the climatic 
conditions of the Republic of Mordovia. 

Keywords: plaster sample; antiseptic additives; sampling method; bio-damage; 
microorganisms 
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EFFECTIVE LARGE-PORE FRAMES PRODUCED ON THE BASIS OF A POLYMERIC 
DISPERSED REINFORCED BINDER AND A LOCAL LIGHT AGGREGATE: 

MANUFACTURING TECHNOLOGY, ELASTIC STRENGTH PROPERTIES, APPLICATIO 
 

Abstract. The article considers the results of the research of manufacturing technology 
and elastic-strength properties of large-pore frames, produced on the basis of a polymer 
dispersed-reinforced binder and a local light aggregate.  

The authors obtained the effective dispersed-reinforced polymeric frameworks on 
expanded clay gravel that has sufficiently wide compression, bending and initial elastic 
strength ranges. The developed frame compositions can be used in modern construction as 
blanks for the subsequent production of frame composites, as well as finished materials. 

Keywords: large-pore frames; polymer dispersed-reinforced binder; building 
materials; building structures; light aggregate 
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WORLD’S FIRST RAILWAY BRIDGES MADE WITH SECONDARY THERMOPLASTIC 
 



Abstract. The article considers the use of polymer materials of secondary production in 
bridge construction. The technology of their foreign experience in bridge construction-
reconstruction of old bridge structures is described. The article also analyzes the economic 
component of construction when using building materials made of waste plastic and their impact 
on the environment. The purpose of the article is to pay attention to the need to revise the 
assessment of the current state of the environmental situation in the world, in connection with 
the increasing level of pollution of the environment by plastic waste management and to show 
one of the ways of solving the stated problem: recycling of waste plastic, followed by the 
creation of competitive building materials and products, which provide a real opportunity to 
accelerate the construction of bridge structures and facilitate the operation of bridges in the 
future.  

Keywords: polymer; railway bridges; piles; stability; high density polyethylene; 
construction; secondary thermoplastic; beam; bridge construction  
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GYPSUM DISPERSED REINFORCED COMPOSITIONS WITH AN ADDITIVE COMPLEX 
BASED ON TECHNOGENIC WASTE 

 
Abstract. Development of competitive cement-free materials and products that meet 

modern requirements in quality, performance, efficiency and safety is one of the topical issues of 
construction materials science at the current stage of development of the construction industry. 

However, the problem of designing optimal structures of materials based on gypsum 
binder still occupies secondary positions. 

The aim of this work is the development of gypsum dispersed-reinforced compositions on 
the basis of resources of the local raw materials in the form of technogenic basalt powder, with 
the application of an integrated approach to the design of their structure. 

The conducted studies prove the expediency of the application of contact-condensation 
hardening technology for the manufacture of gypsum dispersed reinforced composites with an 
additive complex based on technogenic waste to improve strength and performance and reduce 
costs in their production. 
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technogenic waste; modified gypsum stone 
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INFLUENCE OF VIBRODYNAMIC EFFECTS ON BUILDINGS AND STRUCTURES 
 

Abstract. The article provides an analysis of various approaches to limiting vibrodynamic 
effects on the building structures. In most studies, as a criterion for the influence of vibrations, 
the maximum value of the foundation vibration velocity is used under external influences that 
propagate in the soil environment. Over the past 20 years, the author has accumulated a 
significant set of experimental data on the impact of vibrations on the structures in various soil 
conditions. The measured values of the oscillation velocities were compared with the limiting 
oscillation parameters according to the current standards of a number of countries. Based on the 
results of this analysis, a normative document was identified that coincided with the 
measurement data in terms of the nature of the consequences of vibration exposure. This is the 
normative document used in the UK. The safe distance is determined during vibration driving of 
piles and sheet piling metal beams into the ground. It is 21 m. The main factors that determine 
the damage to structures are identified. These include the engineering and geological conditions 
of the soil at the base of the affected foundations, the degree of damage to the building, the type 



and design of the building or structure, the vibration frequency, the duration of the vibration, the 
distance to the vibration source, the type of vibration source, the material of the structure and 
the type of foundation. Based on the analysis of the factors that determine damage to structures, 
the parameters of a building or structure that are less sensitive to vibrodynamic effects and have 
high operational reliability are determined. These are buildings and structures with a reinforced 
concrete or steel frame, placed on pile-rack foundations and located on low-moisture coarse 
sands or semi-solid and hard loams and clays. 

Keywords: impacts; vibrations; destruction; construction; vibration speed; experiment; 
regulation, safety of structures 
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NANOMODIFICATION OF PROTECTIVE COATINGS OF METAL STRUCTURES AND 
EQUIPMENT FOR ENSURING OPERATIONAL STABILITY 

 
Abstract. Destruction of metal structures occurs under the influence of a 

combination of natural and technological factors, resulting in the formation of 
acids and other aggressive media. The agricultural sector and the processing of 
agricultural products are associated with a large amount of combustible materials, 
which often leads to significant material losses (hundreds of billions of rubles). 
Because of this, most Russian regions are fire hazard areas. 

In addition, the current protective coatings used in the conditions of the 
Siberian agro-industrial complex, in many cases, do not have the necessary set of 
performance qualities, which also leads to large losses. 

The paper presents the results of scientific research on the influence of various 
nano-additives of domestic production, in order to create protective compositions 
with certain properties, conforming operating conditions and requirements for the 
safety of metal structures and equipment from fire, heat and ionizing effects. 

Keywords: metal structures; operational stability; paint coating; protective 
coatings; nano-modified coatings; mechanics of destruction; safety of objects 
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TECHNOLOGICAL REGULATION OF THE CONSTRUCTION AND DEMOLITION 
WASTE MANAGEMENT 

 
Abstract. This review studies the technological regulation of construction and demolition 

waste management, considering the documents, instructions, and standards that modulate the 
requirements for development during the construction and operation of facilities, operating on 
the territory of the Russian Federation and the city of Moscow. 

Keywords: construction; construction and demolition waste; waste management; 
technological regulation; ecology; resource saving 
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LIYASKIN Oleg Viktorovich 
 
METHODS FOR PRODUCING A MICROSILICA FROM A DIATOMITE OF THE REPUBLIC OF 

MORDOVIA ATEMAR DEPOSIT 
 

Abstract. The review article analyzes the actual topic of obtaining a set of silica 
nanoparticles of different structure: materials based on silica have high resistance to heat shock, 
have excellent electrical insulation properties at high temperatures and have popularity in 
modern construction. 

The Atemar diatomite deposit in the Republic of Mordovia served as a raw material base 
for silica-containing raw materials for silica research. 

The method (secured by the patent of the Russian Federation) of obtaining finely dispersed 
amorphous chemically pure micro-belt from natural local diatomite is considered, including 
preliminary calcination at a temperature of 500 °C, processing using 30% NaOH, where the 
ratio of liquid to solid phases was 14:1, at a temperature of 90 °C during τ = 2 hours, separation 
of the resulting sludge and deposition of silicon dioxide by nitric acid, subsequent washing and 
drying. The method differs in that as a precipitation, a concentrated HNO3 solution was used 
instead of a concentrated HCl solution, which resulted in a chemically pure micro-belt yield of 
up to 87.2%, which consists of 95.36 ÷ 99.63% of SiO2 dioxide. 

Keywords: building materials; microsilica; diatomite; nanoparticles; silica-containing 
raw materials, Republic of Mordovia 
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APPLICATION OF MINERAL SLUDGE AND CARBONATE ROCKS IN THE PRODUCTION OF 

CEMENT MATERIALS 
 

Abstract. The current problem of reuse and recycling of industrial waste is one of the 
global ones. The issue is complicated by the fact that the quantity of raw materials and waste 
used in Russia is no more than 20%. The construction industry is one of the potential consumers 
of mineral and industrial waste. Mineral sludge that is formed on chemical, engineering, 
metallurgical and mining enterprises is of great interest for use in building and finishing 
materials. 

Considering the huge number of power plants in Russia and the global environmental 
problem associated with sludge disposal, the task of expanding the use of carbonate sludge 
represents the great economic and environmental importance. 

Keywords: building materials; cement materials; mineral sludge; building materials 
science; carbonate rocks 
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EXPERT EVALUATION OF ENERGY-SAVING MODELS OF AIR HEAT PUMP 
SYSTEMSANALYSIS 



Abstract. The task of improving the evaporative-condensing block of energy-saving heat 
exchangers is one of the most relevant in the direction of the development of energy-efficient 
technologies today. The purpose of the study presented in this article is to determine the 
significance of the factors affecting the heat and power efficiency of the SHE. For this, the 
hierarchy analysis method is used. 

The article substantiates the expediency of using the hierarchies' analysis as a 
mathematical tool for predicting a systematic and necessary approach for analyzing complex 
problems with the support of managerial decision-making. In this study, the method of 
hierarchies’ analysis is implemented on the basis of the method of expert assessments, in which 
the respondents are experts and specialists in a particular field of activity. The main purpose of 
the peer review method is to identify complex aspects of the problem under study, improve the 
quality of information and conclusions. During the study, a group of independent experts was 
formed, through an individual survey, criteria for improving the energy efficiency of an air 
source heat pump were determined. Expert substantiation of the thermophysical properties of 
the coolant, working fluid, environment will allow an objective mathematically justified 
comparison and calculation of priorities for options of energy-saving heat exchangers (on the 
example of the configuration of various models of an air source heat pump). 

Keywords: heat exchangers; air heat pump; hierarchy analysis method; expert 
assessments; energy efficiency; energy saving; heat and mass transfer; ecology 
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APPLICATION OF CLINKER-FREE BINDERS IN GEOTECHNICAL CONSTRUCTION 
 

Abstract. Nowadays, development of geotechnical works, which are based on cementation 
hardening and compaction of soils, requires competitiveness increasing by creating such 
building materials as harmless binders and widely introducing them into industrial practice 
instead of energy-intensive and resource-intensive Portland cement. The development of clinker-
free binder is a rational technological undertaking that allows to expand the raw material base 
of construction using an affordable local resource, which is especially significant for regions 
with a huge shortage of Portland cement due to the lack of functioning cement plants. 

In the course of complex research, the authors have come to the conclusion about the 
effectiveness of clinker-free binding systems in geotechnical construction. 

Keywords: construction industry; clinker-free binding; geotechnical construction; building 
materials; building materials science 
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ROLE OF THE CONSTRUCTION INDUSTRY IN THE IMPLEMENTATION OF A FEDERAL 
PROJECT "THE CLOSED-CYCLE ECONOMY" 

 
Abstract. In 2022, the federal project "The Closed-Cycle Economy" or, in the same sense, 

"circular economy" was launched. Its initiator and curator was Deputy Prime Minister of the 
Russian Government Victoria Abramchenko, who in January during the events of the Gaidar 
Forum reported the approval of the project passport on 24 December 2021. She added that it 
will cost up to 10 billion rubles for its implementation. Project implementation period is from 
January 1, 2022 to December 31, 2030. 



The achievements of science and technology, especially in recent decades, have created the 
illusion of human domination over nature, leaving it only the role of supplier of all necessary "to 
the court of his majesty of man" (the weakest element of the biosphere). However, the truth is 
quite the opposite. As society has evolved in science and technology, it has only increased its 
dependence on natural resources, all technologies and machines depend on them: oil and 
natural gas, coal, iron ore, water and oxygen, i.e. products produced by nature that society 
needs more and more. 

A special role of the construction materials industry as the most material-intensive among 
all other industries in terms of volume and variety of consumption of products both own and a 
number of other industries has been allocated. 

Concluded that the construction industry as the most material-intensive in volume and 
variety of materials and raw materials is objectively the most powerful consumer of waste. The 
implementation of the Federal project "The Closed-Cycle Economy" of this industrial sector has 
a leading role.  

Keywords: construction sphere, building industry, building materials industry, closed 
closed-cycle economy, waste management, circular economy, federal project 
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OBTAINING EFFICIENT FOAM FROM SECONDARY PRODUCTS OF ETHYL ALCOHOL 
PRODUCTION 

 
Abstract. Effective and environmentally friendly foaming additives for foam 

concrete production can be obtained by alkaline hydrolysis of the protein-
containing raw material. In order to reduce the cost of protein foaming agent, this 
paper presents the results of the study of the hydrolysis process of the dried grains 
with soluble in the presence of calcium hydroxide (lime). The development of the 
foaming agent conditions was carried out with the use of dry grain after-alcohol 
bard (state standard P53098-2008). 

It was concluded that it was possible to obtain a cost-effective and 
environmentally friendly foaming agent for use in construction. 

Keywords: foaming agent, secondary product, hydrolysis, dried grains with 
soluble, building materials, construction safety  
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EXPERIENCE OF MODIFYING BITUMEN BINDING WITH LEATHER WASTE 
 

Abstract.  Currently, in the leather production process manufactures a huge amount of 
waste, reaching up to fifty percent by weight of raw materials. Such production has a negative 
impact on the environment: it transforms the topography, soil quality and structure, pollutes air, 
etc. 



The construction materials industry has always been one of the main consumers of large-
volume leather waste. At the same time, the construction industry has a problem in increasing 
the performance of bitumen because it does not have high durability. 

The authors conducted the analysis of prospective research studies on filling bitumen 
binder solid tanned wastes of the leather industry.  
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INDICATORS OF CITATION OF SCIENTISTS TAKING INTO ACCOUNT A SAMENESS OF 
CITING AUTHORS 

 
Abstract. The statement, which is fundamental for this article, is that, the indicators of 

citation of each individual scientist should be determined not only by the references, received to 
his publications, but also by the breadth of author's circle, from which these references are 
obtained. The article extends a series of other works, based on the same basic statement, 
completed within the same problem (which, thus, is recognized as topical for the scientometrics). 
In the article, aspecific method of correction of calculation of the number of citations of a 
scientist, based on considering a sameness of citing authors, is proposed. The algorithm based 
on partial subtracting from scientometrics indicators of the scientist those citations, that come 
from most frequent authors. The definition of a cluster (core) of authors, who especially often 
are cited the scientist, based on a same mathematical model, on which based a building of the 
Hirsch core. Various nuances of the proposed method, associated with multiple citations, coming 
from a same citing publication, or coming from a publication, made in co-authorship, are 
analyzed. A specific example of application of the method is analyzed. A comparison of the 
proposed method with other algorithms, which were developed, used and discussed earlier, is 
carried out. 
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