CONTENT

PERSONALITIES

CONGRATULATIONS TO VEDYAKOV IVAN IVANOVICH ON HIS ELECTION AS A CORRESPONDENT MEMBER OF RAACS

TECHNICAL SCIENCES. BUILDING AND ARCHITECTURE

Review article

REVIEW OF DOMESTIC AND FOREIGN NORMATIVE DOCUMENTS, RESEARCH PAPERS AND COMPARISON OF STEEL REINFORCED CONCRETE SLAB CALCULATION METHODS

	© The Author(s) 2025
	ANPILOV Sergey Mikhailovich
doctor of technical sciences, professor of the Department
Novosibirsk State University of Architecture and Civil Engineering (Sibstrin) (Russia, Novosibirsk)

	
	PANFILOV Denis Alexandrovich
doctor of technical sciences, professor
Samara State Technical University
(Russia, Samara)

	
	BYCHKOV Alexander Sergeevich
student
Samara State Technical University
 (Russia, Samara)



Abstract. Steel reinforced concrete profiled deck slabs are popular because they combine structural efficiency and speed of erection, offering an economical solution for a wide range of building types. In modern construction, steel reinforced concrete floor slabs are one of the most common structural elements. To ensure their reliability and efficiency, it is necessary to be guided by the relevant regulatory documents and calculation methods. 
[bookmark: _GoBack]In this article, the review of foreign normative documents on design of steel reinforced concrete slabs is considered, namely Chinese JGJ138-2016, American ANSI/ANSE 3-91, European EN-1994-1-1 Eurocode 4. Comparison with the Russian standard SP 266.1325800.2016 “Steel reinforced concrete structures. Design Rules”, as well as a comparative analysis of calculation methods of steel-reinforced concrete slabs in the research works of foreign authors, features and differences that can be useful for designers and construction specialists are identified. The basic formulas are presented and the main parameters for determining the strength and deformability of steel-reinforced concrete slabs are shown in drawings, coefficients and deflections from normative documents are given. Conclusions are drawn about the main differences between foreign standards and Russian standards on the inclusion of profiled sheet and on the calculation of bending strength and deflections.
Keywords: Steel reinforced concrete slab; profiled decking; reinforcing decking; strength calculation; deflections; SP 266.1325800.2016; American norms; European norms; Chinese norms
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Abstract. The article discusses the properties of non-autoclaved foam concrete using acid and calcium fly ash in Novosibirsk. In accordance with GOST 25818-2017, the studied fly ash can be used in products made of cellular concrete. The introduction of calcium-containing silicate additives, diopside and wollastonite, allows you to adjust the density and strength of the resulting material. The dependences between the amount of the introduced additive of natural size and the density and strength of foam concrete when using protein foaming agents (FoamCem, Etalon, Rospena) were revealed.
Keywords: non-autoclaved foam concrete; fly ash; mineral additives; wollastonite; diopside; protein foaming agent; building materials
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Abstract. The wood-gypsum composite material of optimal composition based on gypsum binder and sawdust has low values of strength characteristics, which necessitates their increase. One of the most common ways to increase strength indicators is the use of modifying additives that increase the strength characteristics of the material by changing its structure. A change in the structure of a wood-gypsum composite material was experimentally studied when the SVV-500 additive was introduced into it. The processes leading to such changes are also described.
Keywords: Gypsum binder; wood; composite material; strength enhancement; porometry; structure formation; building materials
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Abstract. The regeneration of asphalt granulate obtained by cold milling of old asphalt-concrete road surfaces reduces the need for material resources during repair, reconstruction, and construction in the road industry. Separation by fractions of asphalt granulate expands the scope of its application. During cold milling of the coating, granules are obtained, the surface of which is covered with a bitumen film. Over time, the bitumen film on the surface of the granules becomes brittle, and for further use of the resulting material, it is necessary to restore the properties of the binder. Bitumen emulsion has received the greatest use in the regeneration of asphalt granulate. The introduction of bitumen emulsion into the asphalt granulate makes it possible to restore the properties of the binder in the mixture. This affects not only the strength characteristics of the asphalt-granulated concrete mixture but also the deformability of the mixture under load during the compaction process.
Keywords: asphalt-granulocrete mixture; bitumen emulsion; deformation and stiffness of the layer; roadway paving; road construction; building materials
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Abstract. The article deals with the issues of increasing the durability of arbolite concrete composites by impregnation with liquid technical sulfur. In the oil-producing regions of Kazakhstan, a huge amount of sulfurous waste from oil processing is accumulated, causing very significant harm to the environment. For this reason, the utilization of these wastes as impregnation material in the production of building materials is relevant. Deep impregnation of molten liquid sulfur contributes to the increase of durability and physical and mechanical characteristics of low-strength arbolite concrete composites. The obtained research results can be recommended in the construction of underground and engineering structures.
Keywords: impregnation; sulfur-waste;arbolite concrete; durability; density; strength; weight gain; melting; impacts
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Abstract. The subject of this study is the consideration of the process of chloride aggression impact on reinforced concrete structures. At the same time, the author substantiates the position of negative influence of chloride salts on reinforced concrete, which leads to negative consequences expressed in the form of reduction of service life of construction objects and increase in the growth of economic costs for their restoration. In this connection, the question of adhesion of the material destroyed by corrosion with the undamaged concrete of the restored construction system becomes paramount. 
 The effect of chloride ions on structures is a common process, this article describes cases of its destructive effects, both in construction and in other areas of engineering practice, it is worth noting that corrosion processes can arise not only as a result of activation of chemically aggressive elements, but also a variety of other different factors.
The researcher summarises the different points of view of scientists on the above phenomenon and concludes that the approaches of specialists have a common character, concerning the effect of destructive action of chloride aggression in relation to the monolithicity of the material, in addition, the risk of corrosion of reinforcement is added, in the case when reinforced concrete structures are used in construction. As a result, reduction of operational reliability and safety of reinforced concrete structure.
Key words: reinforced concrete; cement stone; chloride aggression; destruction; corrosion; reduction of service life of structures; road construction; building materials
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Abstract. The article presents the study of the behavior of reinforced concrete beams with shear fiber-reinforced polymer (FRP) reinforcement. Experimental studies were conducted on beams with rectangular cross-section reinforced with basalt FRP and steel stirrups to assess the influence of type and inclination angle of stirrups on the shear strength and cracking of beams. Most beams with both steel and composite stirrups failed due to concrete crushing above the shear crack, while in two cases, failure occurred due to stirrup rupture at the intersection with the shear crack. Beams reinforced with FRP showed lower strength, stiffness, and crack resistance compared to similar beams with steel stirrups. This is attributed to the reduced axial stiffness of FRP bars. The calculation methods of SP 63.13330 closely matched the test results for beams with steel stirrups, whereas SP 295.1325800 overestimated the shear strength of beams with ACR. The findings highlight the need to revise methods for calculating the shear resistance of beams with composite stirrups. Special attention should be given to the strength assessment of composite stirrups crossing inclined cracks, as crack opening with edge displacement leads to local bending of stirrups, reducing their resistance compared to their axial tensile strength. 
Keywords: fiber reinforced polymer; reinforced concrete beams; shear force; resistibility; beam tests; oblique section; building structures
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Abstract. In this article, settlement calculations for a two-layer base with an inclined layer are compared in linear and nonlinear formulations with varying design characteristics, both without and with consideration for tangential stresses (longitudinal deformations). Numerical testing is carried out using the variational-difference method (VDM), and the results are verified through linear calculation as well.
Keywords: elastic two-layer base; beam slab; base settlements; shear stresses; contact zone; base characteristics; building structures; building materials
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Abstract. In the Age of the Enlightenment, in the ХVII-ХVIII centuries, there was a rejection of religious worldview and an appeal to reason as the sole criterion for knowledge of nature and society. At this time and in the representations of materials science, the emphasis shifts from dogmatic beliefs to research and experiments.
In the XVII-XVIII centuries, some successes were achieved in the development, production, and application of building materials and materials science in the fields: ceramics, glass, metals, air, and hydraulic grinding; research of the structure of materials with the creation of optical microscopes; and the beginning of a revolutionary phase in the history of materials science.
Throughout this period of establishing the foundations of materials science, the experiment and the logical analysis of its outcomes are derived from observation. Simultaneously, the scientific foundations of materials science were established during this period in the light of the advancements in the fundamental sciences – mathematics and physics.
Keywords: history of science; science study; the Age of the Enlightenment; history of materials science; history of mathematics; history of physics
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Abstract. The article provides historical information on the development of the research area “Calculation of Structures” of the Department of Structural Mechanics of the Federal State Budgetary Educational Institution of Higher Education, “Novosibirsk State University of Architecture and Civil Engineering (Sibstrin)”. The article describes the research conducted from the mid-50s of the 20th century to the present day. The topics of scientific research and the composition of scientific teams are given. Scientific achievements of the department staff are noted. The work on organizing seminars and scientific conferences held by the department is described. A brief overview of the results of the department's scientific work over the past years is given, and current problems and research prospects are discussed.
Keywords: construction mechanics; elasticity theory; dynamics; reliability; structural analysis; creep; nonlinearity; shells; plates; rod systems


A short message
SCIENTIFIC SCHOOL "THEORY AND TECHNOLOGY OF COMPOSITE MATERIALS BASED ON TECHNOGENIC RAW MATERIALS" NOVOSIBIRSK STATE UNIVERSITY OF ARCHITECTURE AND CIVIL ENGINEERING (SIBSTRIN)

	© The Author(s) 2025
	ILYINA Lilia Vladimirovna
doctor of technical sciences, professor
Novosibirsk State University of Architecture and Civil Engineering (Sibstrin) (Russia, Novosibirsk)



Abstract. The history of the scientific school " Theory and technology of composite materials based on technogenic raw materials" of Novosibirsk State University of Architecture and Civil Engineering (Sibstrin) is presented. as one of the leaders in the training of scientific personnel and the development of construction science in the field of building materials in the Siberian region.
Keywords: Sibstrin; composite materials; man-made raw materials; construction materials; scientific school; construction science
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Abstract. The article presents the history of the Siberian Scientific School of Russian Foundation Engineering, which is successfully developing on the basis of the Department of Engineering Geology, Foundations and Foundations of Novosibirsk State University of Architecture and Civil Engineering (Sibstrin).
Keywords: Sibstrin; complex soil foundations; scientific school; dynamics of foundations and foundations; building structures; foundation engineering
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Abstract. The article presents the history of the scientific school of winter concreting, which arose and has been successfully developing for more than 90 years at the Department of Construction Engineering – Technology of Construction Production – Technology and Organization of Construction of Novosibirsk State University of Architecture and Civil Engineering (Sibstrin).
Keywords: Sibstrin; winter concreting; scientific school; winter concreting technology; building structures; electric heating of concrete mix; construction mechanics
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Abstract. The chronological sequence of development of the laboratory of photoelasticity at the department of structural mechanics of the Federal State Budgetary Educational Institution of Higher Education "Novosibirsk State University of Architecture and Civil Engineering (Sibstrin)" was given. The investigations carried out at the laboratory during its existence were described. A brief overview of the international activities of the photoelasticity laboratory staff was given.
Keywords: photoelasticity, polarization-optical method; fracture mechanics; stress concentration; nonlinear photoelasticity; piezo-optical materials
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Abstract. The article presents information about the scientific schools of the department of metal and wooden structures. Given information about their activities during the period of the brightest bloom and about the most important scientific results of the scientists of the department. The results of the school studies have been widely applied in practice – in regulatory documents, in the design and reinforcement of building structures, as well as in the educational process.
Keywords: scientific schools; metal structures; wooden structures; researches; SIBSTRIN
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