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Abstract. The article is devoted to theoretical studies and comparative analysis of steel-reinforced concrete structures of slabs made with fixed formwork from reinforced plate “BISON,” which is 260h × 600 from thin-sheet galvanized steel (class of coating-275 g/m2), thickness from 0.8 to 1.6 mm, 350 mark. Manufactured by TU-1120-003-316631300162970-2019 from structural carbon steel mark St1-3 according to GOST 19904-90, GOST 14918-80, GOST P 52146-2003, and GOST P 52246-2016.
Keywords: building materials; steel-reinforced concrete structures; reinforced plate “BISON”; steel side surface; light steel thin-walled structures; galvanized steel
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[bookmark: _Hlk183013238]Abstract. Non-autoclaved aerated concrete (NAAC) is a lightweight structural material that has been used in construction for years. NAAC has a number of advantages over traditional concrete. One of the main advantages is its low density, which makes it lighter and simplifies transportation and installation. NAAC is also a good thermal insulator, which helps to reduce heat loss in buildings and reduce heating and ventilation costs. However, NAAC has some disadvantages. One of the main disadvantages is its lower compressive strength compared to traditional concrete. NAAC is not suitable as a structural material for the design of load-bearing structures and structures operating under conditions of intense and dynamic loads. In addition, the concrete is prone to shrinkage and increased cracking, which makes it less durable compared to conventional concrete. Despite its disadvantages, NAAC is successfully used in various fields of construction, including in low-rise buildings, in the construction of partitions and load-bearing structures, as a structural and thermal insulation material. The paper presents the results of a study of the strength and deformation properties of prisms made on the basis of ash non-autoclaved aerated concrete. Their higher thermal energy efficiency is shown: heat loss in the nodes of window openings using lintels made of ash aerated concrete of non-autoclave hardening is 50% less than for similar nodes made of ordinary heavy concrete. It is shown that the ash additive helps to reduce the shrinkage of the NAAC due to modification of structure formation (formation of uniform diameters of gas micropores and their distribution in a unit volume of concrete), redistribution of deformations in favor of the elastic part under prolonged loading, which, in particular, is explained by encapsulation of the solid mineral component in gas micropores. It is shown that the strength and deformation characteristics of structures based on NAAC are inferior to those of conventional concrete.
Keywords: ash non-autoclaved aerated concrete; shrinkage deformations; heat loss; cracking; compressive strength
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Abstract. The article presents the relationships between frost resistance indices and the technical condition of the airfield slab with verification based on the results of testing cores of shiny slabs and samples tested for frost resistance of concrete during their manufacture. Proposals are given on the rules for sampling during technical inspection and testing for frost resistance.
Keywords: frost resistance of concrete, technical condition of the slab; airfield pavement slabs; durability of slabs; building materials
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Abstract. Using waste from cold milling of flexible pavements reduces the cost of purchasing mineral materials for the construction, repair, and reconstruction of highways. When the pavement is broken down, the resulting material consists of granules of varying sizes, depending on the operating conditions of the road milling machine. It has been established that asphalt granulate and mixtures obtained by regeneration with bitumen emulsion meet the strength characteristics required by regulatory documentation. Separating the asphalt granulate by fractions expands the material's application range. The elastic modulus of the layer, which determines the application, quality, and reliability of the road structure, is used as a criterion determining the material's application range in highway construction.
This article identifies the applications of recycled asphalt granulate and mixtures obtained by regeneration with bitumen emulsion, taking into account the elastic modulus of the layer depending on the fraction size and layer thickness under compaction load. The obtained relationships can be used in modeling technological processes for constructing road structures with the required strength characteristics.
Keywords: recycled asphalt granulate; bitumen emulsion; modulus of elasticity; elastic limit; road construction; road structures
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Abstract. Road safety depends on the condition of the road surface and the sides of the roads. Waste from cold milling of non-rigid types of road surfaces is used to strengthen the roadsides. Achieving the maximum density of the compacted material is possible if a certain ratio between the ultimate tensile strength and the stresses in the contact zone of the compacting machine is maintained. The article presents the results of a study on the influence of technological factors during compaction on the stiffness and deformation of the layer, which affect the choice of roller parameters. The obtained dependencies can be used in modeling the technological processes of constructing road structures with the required strength characteristics.
Keywords: asphalt granulate; load; deformation; compaction; roadside; road construction 
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Abstract. Additives in modern cement systems can significantly alter the strength properties of cement and the technological properties of concrete based on it.  This article presents the results of a study examining the effect of a complex additive on the strength properties of a modified binder cured for 1, 3, and 28 days under standard conditions. X-ray phase analysis and complex thermal analysis were used to determine the changes in the phase composition of the cement system during modification.
Analysis of the experimental data revealed that the best strengthening effect was achieved by modifying the cement system with a complex additive containing 2% mineral component and 0.6% plasticizer. Furthermore, the flexural strength of the composition using the complex additive was 15.6% higher, and the compressive strength was 2.3-2.4 times higher than the control composition without the additive. The results of X-ray diffraction (XRD) analysis showed that grinding the mineral component of the complex additive not only results in its milling but also in its mechanochemical activation. Differential thermal analysis (DTA) revealed that the mineral component of the complex additive increases the reactivity of the cement matrix by increasing the water-cement contact surface area and stimulating the nucleation of hydrated phases.
New possibilities for gaining concrete strength using modified binders are changing the nature of their application in construction. Reducing the formwork removal time of structures leads to a real decrease in construction duration and labour intensity of the work.
Thus, a technological solution has been developed that significantly improves the strength properties of cement systems and the possibilities of their application. The strengthening effect is observed both at the initial stages of hardening and at standard ages.
Keywords: complex additive; Portland cement; finely dispersed mineral component; organic component; increasing the strength characteristics of cement systems
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Abstract. The results of improving the algorithm implemented in the MahCAD environment are presented, which allows using the concrete deformation equation to establish the stress–strain state of a bent reinforced concrete element at any stage of operation, as well as to evaluate its bearing capacity from uniform positions for normally and over-reinforced sections.
Keywords: algorithm; calculation; bending reinforced concrete element; load-bearing capacity; deformation
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Abstract. This study investigates the mechanical and physicochemical properties of a gypsum–cement–pozzolan binder modified with fly ash and microsilica. The main focus is on optimizing the composition to enhance compressive and flexural strength, water absorption, and frost resistance. It was found that compressive and flexural strength exhibit a V-shaped dependence on microsilica content, reaching a maximum at approximately 4 % addition. Exceeding the optimal amount leads to a decrease in strength due to increased porosity, particle agglomeration, and incomplete pozzolanic reaction. A methodology was developed to estimate the predicted strength at 2 h, 7 days, and 28 days, as well as approximate water absorption, enabling the construction of 3D graphs showing the dependence of strength and water absorption on microsilica content. The results demonstrate the potential of targeted composition modification to achieve high mechanical performance and reduced water absorption. The study highlights the feasibility of using microsilica in combination with fly ash to produce high-strength and durable gypsum–cement–pozzolan binders, which has practical significance for construction materials.
Keywords: gypsum–cement–pozzolan binder; microsilica; fly ash; compressive strength; flexural strength; water absorption; frost resistance; V-shaped dependence; binder optimization
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Abstract. The results of changes in the properties of epoxy polymers of eight different compositions are presented, depending on the duration of natural climatic exposure, the presence/absence of an additional stage, and the moisture content of the sample series. As the studied range of humidity, it was proposed to use the moisture concentration at the level that is reached at the moment of removing the samples from the test site (the series "equilibrium humidity", the conventional designation "100W"), as well as its deviation in the direction of reduction or increase, approximately, by 50% (respectively, the series "50W" and "150W"). The relationship between the elastic-strength characteristics and moisture content of the sample series was revealed. The sufficiently high stability of the properties of the polymer composition Etal-247/Etal-1472 has been confirmed, regardless of the presence or absence of pre-treatment of the samples. A significant change in the properties of the polymer Etal-247/Etal-45TZ2 has been identified, depending on the moisture concentration in the polymer structure.
Keywords: polymer materials; epoxy binders; elastic-strength characteristics; moisture content; ultimate moisture content; damage accumulation kinetics
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Abstract. An approach to predicting the load-bearing capacity of pile foundations based on neural networks is proposed. Two normatively significant values are modeled: calculated soil resistance under the lower end of the pile and calculated resistance along the side surface . The lack of initial data inherent in tabular norms is compensated by generating synthetic observations using interpolation methods according to SP 24.13330.2021 tables. Network architectures ensure physical correctness (expected monotonicity with respect to and ), while training was carried out using a loss function that takes into account monotone regularization. Verification has been performed on independent datasets. The obtained results demonstrate high convergence with normative values and engineering applicability of models for rapid assessment of bearing capacity under conditions of limited initial information. This approach can be used as an independent tool for preliminary calculations and as a generator of synthetic samples for subsequent training of more complex models.
Keywords: pile foundations, bearing capacity, soil bearing resistance, plasticity index, neural networks
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Abstract. This article examines the application of domestically produced REMpro Steel and REMpro 40 materials for protecting reinforcement from corrosion and restoring the load-bearing capacity of reinforced concrete floor slabs.
The study focused on reinforced concrete loggia slabs supported by reinforced concrete wall panels in a multi-story building with a service life of over 40 years. A technical inspection revealed significant damage to the slabs due to reinforcement corrosion and significant cracks, which resulted in a significant reduction in load-bearing capacity. REMpro Steel was used to protect the reinforcement, applying the coating to the slabs according to the method used for preparing the base and applying it to the slabs. Concurrently, measurements were taken of the deflection and width of normal cracks that developed during loading.
The study concluded that using domestically produced materials to restore the load-bearing capacity of floor slabs effectively addresses the stated objectives. The deflection values obtained for roof and floor elements during measurements indicate that the facility's structural design complies with the regulatory requirements established by SP 20.13330.2016. Specifically, the actual deflections do not exceed the permissible values.
Keywords: protection; fittings; corrosion; restoration of load-bearing capacity; reinforced concrete floor slabs; the life cycle of capital construction facilities
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Abstract. The influence of the chemical nature and content of fillers phosphorus- and chlorine-containing plasticizers on the heat resistance, flammability, burnability, and smoke-forming ability of polymer composite materials (PCM) is considered. The totality of experimental data obtained by the authors has shown that the main parameter determining the effect of fillers on the flammability and burnability of PCM is the specific amount of heat absorbed by the filler. It has been revealed that phosphate plasticizers are ineffective flame retardants based on coking polymers. 
Keywords: flammability; flammability; oxygen index; filler; smoke generation coefficient; fire hazard; plasticizer
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Abstract. The article presents the results of research on the production of protein foaming agent for construction purposes from secondary products of ethyl alcohol production. The development of the foaming agent was carried out using dry grain after-alcohol bard. Optimal conditions for the use of protein hydrolysate have been established, contributing to the production of a stable foam structure of foam concrete. The dependences of the strength and density of foam concrete on such factors as the amount of filler and the duration of mixing of the mortar mixture are obtained. Compositions have been developed that make it possible to obtain foam concrete wall materials with high physical and technical characteristics.
Keywords: foam concrete; foaming agent; foaming properties; coefficient of structural quality; alkaline hydrolysis; post-alcohol bard
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[bookmark: _GoBack]Abstract. The article presents the results of studies of the influence of the concentration of different types of fillers on the dynamic mechanical properties of composites based on butyl rubber. Fillers were taken in a ratio of 15% to 50% by volume. The leading research methods were: 1. Comparative analysis of the temperature-frequency dependences of the tangent of the mechanical loss angle and the modulus of elasticity, obtained by the DMA method; 2. The developed compositions of the composite material were tested by the infrared Fourier transform method. It has been established that to strengthen the compositions, the filler of technical specifications or a mixture of technical specifications with chalk should be introduced, and in order to obtain materials with high vibration-absorbing properties and low cost, chalk filler should be taken as a cheaper and lighter material in an amount of 50% per volume-mu. And it was also found that with an increase in the proportion of the filler chalk, there is no chemical interaction between it and the polymer, since processes occur in the molecules that lead to the formation or rupture of chemical bonds. Similar results were obtained for all four fillers accepted for testing. The materials of the article are of practical value for the development of new composite damping materials.
Keywords: modulus of elasticity, mechanical loss tangent, glass transition temperature, butyl rubber, industrial oil, fillers: chalk, kaolin, tech. carbon, barite
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Abstract. The paper discusses the tools for the practical implementation of the country's development programs, with maximum use of local raw materials, to update the housing stock and improve the welfare of the population, which were established by the Decree of the President of the Russian Federation No. 309 dated May 7, 2024, "On the National Development Goals of the Russian Federation for the Period up to 2030 and Beyond 2036". 
Keywords: local raw materials; construction materials; innovative construction structures; prefabricated buildings; state development programs


Original article
COMPOSITE FITTINGS: PROS AND CONS

	© The Author(s) 2025
	GABRUSENKO Valery Vasilyevich
Candidate of Technical Sciences, Associate Professor
Novosibirsk State University of Architecture and Civil Engineering (Sibstrin)
(Russia, Novosibirsk)



Abstract. The article considers the advantages and disadvantages of composite polymer fittings and their influence on the work of load-bearing structures. The limitations on the use of the fittings were indicated, and economically justified areas of application of concrete structures with composite reinforcement were given. Attention is drawn to the unacceptable falsehood of advertising of composite polymer fittings.
Keywords: composite polymer fittings; advantages and disadvantages; limitations; application areas; building materials
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