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EXPERT EVALUATIONS

ON THE ESTABLISHMENT OF A SOVEREIGN SYSTEM FOR
EVALUATING SCIENTIFIC ACTIVITIES IN RUSSIA

Abstract. The paper analyses the first actions of creation a sovereign system
of scientific activity assessment in Russia. Opinions of the expert community are
presented.

Author expresses position on current events and planned actions on regulation
of publication activity and assessment of scientific activity.
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TECHNICAL SCIENCE. BUILDING AND ARCHITECTURE

TENSILE STRENGTH DURING BENDING
OF NEW GENERATION CONCRETE

Annotation. The subject of the study is the strength indicators of powder-
activated concretes and their increase due to carbon fiber reinforcement. The
essence of the concrete testing method was to measure the minimum forces that
destroy specially made control concrete samples when they are statically loaded
with a constant rate of load increase, and then calculate the stresses during these
efforts.

During the experimental study, additive-free cements were used, on the basis
of which two compositions were formed, in one of which only a small filler
(matrix No. 1) was used as a filler, and in the second — a small and large one
(matrix No. 2).

The first matrix for obtaining samples of powder-activated concrete was
formed from the following components: Portland cement PC-500 (LLC"Ulyanovsk
cement, Ulyanovsk), quartz sand of the Ichalkovsky deposit (Republic of
Mordovia), fractions 0-0.63 mm quartz sand of the Khramtsovsky deposit (Ivanovo
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region), fractions 0.63-2.5 mm. The quantitative content of the binder and fillers in
the mixtures was assumed to be 1: 2,065 : 1,760.

Fine-grained concrete of class B20 (M250) was used as the second matrix
for obtaining fiber-reinforced beam samples. The components in the concrete
mixture were selected in the following quantitative contents: Portland cement
PC500 II/A-K of the M500 brand (JSC "Oskolcement”, Stary Oskol), construction
sand according to GOST 8736-93 (LLC "Keramzit NT"), crushed stone fractions
of 5-20 mm according to GOST 8267-93 (LLC TC "Technostroy"). The
quantitative content of cement (C), sand (P) and crushed stone (Sh) was taken in
the following ratio: 1:2.1:3.9.

The size of the samples in the study of powder-activated concrete was
40x40x160 mm, and in the testing of dispersed-reinforced compounds
150x150x600 mm. The samples were tested after 28 days of hardening in normal
temperature and humidity conditions.
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THE EFFECT OF SECONDARY LOADING
ON THE BASESEDIMENT

Abstract. This article considers the question of the influence of secondary
loading in the calculation of the precipitation of the base.

According to the set of rules, when calculating the precipitation of
foundations erected in pits with a depth of less than 5 m, it is allowed not to take
into account the second term, which reflects the influence of secondary loading.
This assumption cannot always be applied when calculating the precipitation of
foundations, since under certain conditions the degree of influence of secondary
loading may be significant.

During the study of the influence of the second term on the
foundationsediment, a set of methods was analyzed, including the literature,
analytical and experimental studies.

As a result of the work, the degree of influence was studied and the
dependence of the base precipitation on the stress along the secondary branch of
loading was established when calculating the base precipitation by layer-by-layer
summation.

Keywords: sediment, layer-by-layer summation method, secondary loading,
foundation of buildings, "building-base" system

BULGAKOV Aleksey Grigorievich, e-mail: agi.bulgakov@mail.ru
ZAVALISHIN Evgeny Vasilievich, e-mail: evaz@mail.ru
KHARCHENKO Aleksey Igorevich



mailto:agi.bulgakov@mail.ru
mailto:ira.erofeeva.90@mail.ru
mailto:agi.bulgakov@mail.ru
mailto:evaz@mail.ru
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CALCULATION OF STRUCTURES MADE OF NONLINEAR ELASTIC
MATERIAL BY THE MODIFIED METHOD
OF SEQUENTIAL LOADS

Abstract. The article considers ways to improve the accuracy of solving
problems of nonlinear structural mechanics. Using the example of calculation is a
beam from a physically nonlinear material, it is shown that the modified method of
sequential loading makes it possible to increase the accuracy of the solution and
reduce the complexity of obtaining results. The solution of the obtained linear
equations is found with the help of the Bubnov-Galerkin variational method.

Keywords: physical nonlinearity, sequential loading method, modified
method, Newton-Kantorovich method, convergence of the solution, deformation
diagram, state curve
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PATENT REVIEW OF HIGH-STRENGTH FIBRO-CONCRETE
PRODUCTSMADE UNDER PRESSURE

Abstract. A review of several patents on the production of reinforced
concrete products by hardening concrete under pressure in the manufacture of
reinforced concrete products and fibre-concrete constructions.

The aim of the work is to consider patented inventions, which achieve the
technical result of improving the technical and economic characteristics of
products, saving resources, reducing the labour intensity and time of work,
simplifying production technology.

The main source for the analysis was the open electronic information dataset
of the Federal Intellectual Property Service.

Keywords: construction industry, fibre, fibro-concrete, patent, innovative
construction, mold
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ARRANGEMENT OF A RECREATION AREA
ON AN OPERATING ROOF

Abstract. The article offers technology of device of lightweight structure on a
roof of a building to provide conditions of its operation as a recreation area without
violation of protective properties of water-insulating carpet. The stability of the
lightweight structure is ensured by fixing the posts to the transverse rods of the
frame in the horizontal position by the longitudinal rods to the parapet of the
building. The roofing area, which is designated as a recreation one, is protected for
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safety by tile structures made of light-transparent materials. In a space limited by
the enclosing structures of the roof and walls, it provides a comfortable stay for the
visitors.

Keywords: roof, frame, recreation area, framework, rods, stability,
construction
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INVESTIGATION OF THE EFFECT OF PLASTICIZERS ON THE
STRUCTURE FORMATION OF ACTIVATED CEMENT
STONE BY IR SPECTROSCOPY

Annotation. The aim of the work is to study the structure formation of
cement stone by IR spectroscopy of compositions obtained by modifying
plasticizers of various chemical bases and additionally processed in a vortex layer
apparatus; determination of the specific surface of the obtained binder by the
method of air permeability.

According to the analysis of the obtained spectrograms, it was revealed that
the activation of portland-cement together with the studied additives allows to
increase the amount of calcium hydrosilicates of various structures, compared with
non-activated compositions, while the content of submicrocrystals of tobermorite-
like hydrosilicates increases in the series: composition No. 4 — composition No. 6
— composition No. 8. It has been established that the greatest decrease in the
porosity of the cement stone is observed with the introduction of the MF additive
(by 37 %), the joint activation of the MF additive and the portland-cement in the
vortex layer apparatus leads to a decrease in porosity by 40.5 %. The introduction
of plasticizers with simultaneous grinding with portland-cement in ABC leads to a
significant increase in its specific surface area. This value depends on the chemical
nature of the plasticizer: thus, with joint grinding with the addition of C-3
(powder), the specific surface area increases from 375 to 620 m?kg; when
introducing the SP10 additive in the liquid state, from 375 to 647 m?/kg; with the
introduction of the additive MF (powder) - from 375 to 690 m?/kg.
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DEVELOPMENT OF LURCH DEFORMATIONS
GLASSFURNACE AIR

Abstract. The design scheme for the construction of an air regenerator for a
glass melting furnaceassessing lurch deformations represents an object with a high
center of gravity. Lurch deformations are caused by complex deformation
processes occurring in the soil foundation of the regenerator structure. The
monitoring of the sedimentation of the structures’foundation slabs is regularly
carried out during the entire period of operation of the glass melting furnace. The
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geodetic monitoring data made it possible to build a model of the “regenerator
construction — soil foundation” system, which makes it possible to predict the
development of the regenerator lurch for the period of its operation between
“cold” repairs.

Key words: high-rise object, ground base, creep, lurch deformations, stability
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GEOTECHNICAL PROBLEMS AND STABILITY
OF A HIGH-RISE BUILDING

Abstract. The article studies the stability criteria of a high-rise building. It is
based on the Coulomb condition, under which position stability is viewed as
stability of the earth mass of a high-rise building foundation. At the same time, we
assume that due to zones of the limit stress state development and formation of a
“plastic centroid” at the foundation of a high-rise building, its resistance against
overturning becomes unsecured. In the practice of high-rise building design, the
Coulomb condition is implemented through reducing strength characteristics of the
soil (cohesion and angle of internal friction) using Plaxis 2D software. The soil
characteristics’ degradation is performed proportionate to one parameter until
destruction occurs. This parameter is identified with the reliability factor, which is
the ratio of the available soil shear resistance to the minimum lateral resistance
required to ensure the equilibrium. In this case, we view soil strength
characteristics’ degradation as a manifestation of the geotechnical problem of
urban areas’ flooding. This problem is typical for the Volga Region in the coastal
zone of Saratov and Volgograd reservoirs. In this case, when assessing position
stability of a high-rise building, we used experimental moisture dependency graphs
for the soil strength properties’ characteristics. In Construction Rules
63.13330.2018 Appendix B on methods for calculating stability, the following is
recommended: “B.13 Calculation of structural systems is carried out by methods of
structural mechanics. ...”. In this case, we view the problem of stability of the
vertical equilibrium position of a high-rise building. From the standpoint of
structural mechanics, this is the problem of an equilibrium state bifurcation, after
which the initial vertical equilibrium position of a high-rise building loses stability.

Key words: high-rise building, earth foundation, position stability, reliability
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COMPARATIVE ANALYSIS OF THE RESULTS OF CALCULATING THE
REINFORCEMENT OF THE WALLS OF A MULTI-STOREY STONE
BUILDING WITH TRANSVERSE REINFORCEMENT MADE OF
FIBERGLASS AND STEEL REINFORCEMENT
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Abstract. The prospects of using fiberglass brace strengthening brick elements
of buildings and structures are considered. Reconstruction of buildings and
structures is often associated with an increase in operating loads. The paper
examines an example in which the wall of a multi-storey stone building was
calculated and a decision was made to strengthen it. Two options for strengthening
the pro-wall with transverse reinforcement of steel and fiberglass reinforcement are
considered. The above variations are compared and conclusion is drawn.

Keywords: wall, construction, fiberglass reinforcement, steel reinforcement,

brick
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ABOUT SIBERIAN CONSTRUCTION WEEK

Annotation. On the eve of celebration of Russian Science Day in Novosibirsk
(from 1 to 4 February 2022), the International Exhibition "Siberian Construction
Week™" was held in the Siberian Federal District. During the exhibition meetings of
different construction associations were held, they included: an enlarged meeting
of the Board of the Russian Union of Builders, the Commission on individual
housing construction within Public Council of Ministry of Construction, the
National Association of Builders, National Association of Prospectors and
Designers, Union of Architects of Russia.

The Forum and the expanded meeting of the Russian Union of Builders were
actively attended by developers, architects, designers, urbanists, suppliers of
materials and machinery as well as representatives of the authorities, leading
scientists of universities and scientific organizations to discuss common problems
and to develop proposals for the future strategic development of the construction
industry.

Keywords: SIBSTRIN, construction industry, Siberian construction week,
strategic development, construction science
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PROBLEM OF COMPLEXITY, SYSTEMQUALITATIVE DESCRIPTION
AND STATISTICAL RELIABILITY OF THE BUILDING
CHARACTERISTICSCOMPOSITES

Abstract. The publication deals with questions of reliability of conclusions
about the degree of influence of studied technological or operational factors on
structuring processes and the quality of building composites on finding detected
effects «within» or «outside» measurement errors of composition and structure
parameters. The authors present the results of specially delivered experiments on
the estimation of statistical error of researches on the structure of silicate micro-
concrete by methods of X-ray and differential-thermal analysis in comparison with
a relative error of mechanical tests of this material. It is shown that if technological
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factors are brought under control, the statistical variability of the composition and
structure of the material does not exceed 5 7%, and the physical-mechanical
properties are at the level of 10%.

Keywords: building composites, chemical and physical methods of analysis,
parameters of silicate micro-concrete structure, selection of representative sample,

error of measurements, reliability of results
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MECHANICS OF A DEFORMABLE SOLID BODY

SELECTION OF DIAGRAMS FOR DEFORMATION OF COMPOSITE
MATERIALS AND MORE

Annotation. The paper considers analysis of the available experimental and
theoretical data on the force deformation of concrete as a composite material and
steel rods — prototypes of reinforcement as part of reinforced concrete structures.
The presence of "falling" branches on the deformation diagrams of reference
samples of materials appearing as a result of standard processing of experimental
data is estimated. At the same time, the inconsistency of the traditional method of
calculating the stresses arising in the cross sections of the prototypes is indicated
by the forces created by the press and the bursting machine, using the initial cross-
section sizes of these samples. Taking into account the "falling” branches in the
diagrams contradicts the requirement of positive certainty of the deformation
energy resulting from Duiker's postulate, which complicates and may lead to the
impossibility of using energy, variational methods and FEM in its various forms
for calculating complex structures. Aspects of the energy consistency of the
coupling equations of strain and stress tensors are considered, especially for
composite materials under complex stress states. It is recommended not to use only
nonlinear uniaxial diagrams with descending branches for the calculation of
structures experiencing complex stress states, according to which various
modifications of the theory of small elastic-plastic deformations are formulated,
although taking into account different stiffness and strength under simple tension
and compression. For calculations of structures made of similar composite
materials and deformed under conditions of complex stress states, it is proposed to
use the potential relationship between strain and stress tensors formulated earlier
by one of the authors. These strain potentials are constructed using normalized
stress vector spaces for initially isotropic composite materials showing the
dependence of mechanical properties on the type of stress state. Having a flexible
mechanism for continuously taking into account changes in the deformation
properties of composite materials when changing the types of stress state in their
body, the obtained equations are all the more suitable for determining the stress-
strain state of structures with classically physically linear and nonlinear stress and
strain relationships. The uniqueness theorem is proved for these equations and
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restrictions in material functions corresponding to Drucker's postulate are
established.

Keywords:the descending branch of the deformation diagram, initially
isotropic materials, deformation potential, Drucker's postulate, conditional stresses,
true stresses
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