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SOME TECHNOLOGICAL PARAMETERS OF VIBRATION CENTRIFUGAL
EQUIPMENT AS A FACTOR IN CONTROL OF CONCRETE PROPERTIES

Abstract. An increase in the volume of construction requires innovations in technological, structural and
design solutions for reinforced concrete elements. As a result of the centrifugation method, variatropic con-
cretes with different cross-sectional characteristics and structures made from them. Therefore, at the stages
of calculation and design of building structures of a variatropic structure, an unreasonably large supply of
bearing capacity is usually laid, leading to an impressive rise in the cost of promising building structures. It
is proposed to combine centrifugation with vibration to increase the density and ensure a more uniform dis-
tribution of the components of the concrete mixture over the wall thickness of an annular section product, in
particular columns. Vibration will be ensured through the use of clamps, which are put on the shafts of the
installation. Within the framework of the proposed experimental setup for creating vibrocentrifuged samples
of annular cross-section with a variatropic structure and a method for their manufacture, the technological
parameters of vibration are identified, which have the most significant effect on the characteristics of vibro-
centrifuged concrete. In the experiments, the following technological factors varied: the height of the techno-
logical protrusions of the clamps and the vibration mode. The problem of assessing the influence of these
factors on the integral characteristics of concrete is investigated. The results of experimental studies of the
influence of the considered technological factors on the integral characteristics of vibrocentrifuged concrete
are presented. The results obtained show the feasibility of continuing the study of rational technological pa-
rameters of vibrocentrifugation to improve the characteristics of concrete and regulate its variatropy, which
will allow the proposed method to be patented in the future and to design an improved vibrocentrifuged column
with more fully utilized reserves of the bearing capacity of building structures.

Keywords: vibrocentrifugation, integral characteristics, technological factors of vibration, reinforced
concrete products, strength, modulus of elasticity, ultimate deformation.
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INFLUENCE OF FINE-DISPERSED ADDITIVE FROM CONCRETE SCRAP
ON STRUCTURE FORMATION OF PORTLANDCEMENT

Abstract. The object of the study is the effect of the introduction of a mineral additive (Ssp = 900 m2/kg)
of the fraction (0.315 5 m) of the screening out of crushing concrete scrap into Portland cement for the pro-
duction of various building products and structures. A fraction of concrete scrap of 0.315 5 mm is used in the
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work, since the X-ray phase analysis of various fractions of concrete scrap shows that these fractions have a
rational content of non-hydrated particles of C3S and C2S. It is proved that the use of finely ground concrete
scrap (Ssp = 900 m2/kg) as a mineral additive in Portland cement increases the physical and mechanical prop-
erties of concrete. Comparative physical and mechanical indicators of the hardening of composite binders
indicate that the most stable results with a uniform increase in strength is a composition with 5 % mineral
additive, with an increase in strength from 2 to 7 days by 36 % and from 7 to 28 days by 46 %. It is found that
the most rational are the compositions with 5 % and 10 % mineral additives providing an increase in the
strength of the samples by 16% compared to the control composition. Due to the high dispersion, the mineral
additive from concrete scrap acts as additional crystallization centers during the hydration of Portland ce-
ment, which leads to the creation of a skeleton coral-like structure, which additionally overgrows with submi-
croscopic crystals. With a specific surface area of 900 m2/kg, the best conditions are created for the formation
of the primary frame and its further overgrowth with various crystalline calcium hydrates, which provide
optimal density and strength.

Keywords: effective composites, fragments of destroyed buildings and structures, construction waste,
green building, environment, similarity law, concrete scrap.
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SELECTION OF THE GROUND BASE MODEL IMPLEMENTED IN THE SCAD OFFICE

Abstract. The article defines and compares the obtained sediments based on the results of applying the
current regulatory methodology of the set of rules 22.13330.2016 "Foundations of buildings and structures"
and numerical calculations using various models of the soil base implemented in the SCAD office software
package, using the example of a frame-monolithic building of the residential complex which is called "Novaya
zhizn" in Belgorod. A brief overview of methods for joint calculation of the foundation and aboveground parts
using various models of the ground base: Pasternak with two bed coefficients, variable area bed coefficients
in the sattilite CROSS program and the model of linear deformable half space implemented in SP
22.13330.2016. Analytical calculation of the sediment value for set of rules 22.13330.2016 is performed "man-
ually" by the method of layer-by-layer summation. The numerical calculation of the frame-monolithic building
is performed as a single system "building-foundation base". The values of sediments and bed coefficients C1
and C2 based on the results of numerical calculation are presented in the form of graphical isofields of dis-
placements and bed coefficients. Based on the results of analytical and numerical calculations, the main con-
clusions are made and recommendations were presented on the applicability of each of the considered models
of soil bases.

Keywords: soil model, sub-base, foundation, Pasternak model, linear-deformable half-space, software
package, SCAD office.
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THERMAL IMAGING STUDIES OF THE ORIGINAL HEAT EXCHANGER PLATE

Abstract. A modern method for studying the temperature field of heated bodies is considered. The object
under study is a corrugated heat exchange plate with an original geometry. Heat exchangers are one of the
main types of process equipment in heat supply systems. The article presents a comparison of two main types
of heat exchange equipment: shell-and-tube and plate devices. The FLIR i50 thermal imaging device is char-
acterized. A comparison is made between a standard heat exchange plate and a corrugated plate with spher-
ical recesses located linearly on the areas between the corrugations. The use of original plates can increase
the efficiency of the heat exchange process due to increased turbulization of the coolant. The relationship
between the true temperature of a heated body and the brightness temperature of a black body is established.
Experimental studies are carried out, in result the value of the average temperature of the heated body is
obtained. This value is necessary for further calculation of heat transfer coefficients, which, in turn, are deci-
sive in calculating the main parameter that characterizes the efficiency of heat exchange equipment-the heat
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transfer coefficient. The use of thermal imaging is the original way to study heat transfer processes, allowing
to show the real increase of heat transfer coefficient of a plate heat exchanger.

Keywords: plate heat exchanger, heat transfer coefficient, thermal imager, turbulization, spherical re-
cesses.
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EVOLUTION OF THE ARCHITECTURE OF THE CAPITAL CLUBS OF ENGLAND
AND RUSSIA AT THE TURN OF XVII-XIX CENTURIES

Abstract. The article deals with the problem of organizing the environment of human cultural activity in
the 18th century and the search for its solution by architects. The aim is to identify the features (functional,
structural and other) of previously existing architectural objects (clubs) of the 18th-19th centuries. A compar-
ative analysis of a number of the buildings (clubs) under study is carried out on the example of two large
countries of the world, England and Russia. The buildings and premises adapted for clubs, which originally
appeared in London, and later in St. Petersburg, are described. The article considers one of the first club
facilities in St. Petersburg, the "English Club", which was formed by the "English Assembly" taking into ac-
count the historical roots of London clubs. On the basis of field studies and the study of preserved historical
graphic materials, the characteristic stages of development and the peculiarities of the emergence of a new
type of public club buildings for that time are revealed. Using a comparative and typological method, the
authors describe the planning and functional features of the development of club architecture in "adapted
clubs", which influenced the formation of their own type of building. The criteria for choosing a building
adapted for a club are defined. These include: the presence of a spacious hall, a courtyard, an acceptable
rental price, the presence of a large dining room, the importance of territorial location. With the help of the
analysis, the principles of designing a club as its own type of building are formed.

Keywords: architecture of English clubs, political clubs, coffee houses, taverns, club communities, Eng-
lish Club of St. Petersburg, Assembly of the nobility.
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ROSTOV PUPPET THEATER: "OLD" AND "NEW" IN THE ARCHITECTURE
OF SOVIET MODERNISM

Abstract. Rostov Puppet Theater is an interesting example of the early stage of Soviet modernism in the
region. It has an unusual building history and originality. The building with laconic and simplified forms
outwardly corresponds to the image of the mass development of the 1960 1970s. Special features distinguish
the building from among similar buildings. These are scale and harmony with the environment, compliance
with the residential complex House of State Security Officers, and mosaic panels. On the basis of field studies
of the Puppet Theater, the study of archival materials and design drawings, the authors managed to clarify the
facts of the history of construction, identify the features of the stylistics of modernism, features of the spatial
and planning structure and the architectural and artistic image of the building. The method of comparative
analysis is used, comparing the materials of full-scale and historical-archival studies of the Puppet Theater
with the project documentation and preserved images of the Annunciation Church, on the site of which it was
built. The internal volume of the theater includes the remains of the structures of the destroyed church. The

ism, a reflection of the processes of changing aesthetic ideas of the time.
Keywords: Soviet modernism, Puppet Theater in Rostov-on-Don, architecture of Rostov-on-Don, monu-

mental art, mosaic, Annunciation Greek Church.
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WEAR RESISTANCE OF EPOXY COATINGS FILLED WITH SYNTHETIC
WOLLASTONITE BASED ON RICE HUSK

Abstract. The extraction of natural wollastonite in the world is limited, so it is relevant to synthesize it on
the basis of available calcium and silicon-containing raw materials, and it is promising to use rice husks as a
source of silicon dioxide, as a waste of rice processing. Due to the needle shape of the particles, natural
wollastonite increases the wear resistance of epoxy coatings, which arouses interest to study the influence of
the phase composition and properties of synthetic wollastonite on this property. The calcium silicate synthe-

-wollastonite, which is the target component. Its maximum content is achieved at a
al Mivall 10 97. Larnite is

found as an impurity in the composition of synthetic wollastonite, it is an island silicate with a chain structure
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and therefore cannot provide such a modifying effect as fillers with anisodiametric particle shape. The nature
of the particle size distribution curves of both natural and synthetic volastonite has two maxima, regardless of

bution is narrower than in synthesized fillers, and they are smaller. The wear resistance of epoxy compositions,
when filled with both natural and synthetic wollastonite, increases. The greatest increase in this indicator is
achieved when using synthetic wollastonite, obtained at a ratio of calcium oxide and silicon dioxide 1: 1 and
temperatures of 900-1000
tained at optimal ratios of the initial components and synthesis temperatures can be effectively and economi-
cally used as wear-resistant coatings.

Keywords: wear resistance, epoxy polymers, synthetic wollastonite, phase composition, particle size dis-
tribution.
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THE POSSIBILITY OF THREE-DIMENSIONAL PRINTING WITH SILICATE MASSES
USING CERAMIC AND HYDRATION BINDERS

Abstract. The 3D printing technologies have appeared for a long time and are successfully used in a
number of industries. The activities of many leading companies in the creation of layouts, models and proto-
types of units, assemblies, products are practically not carried out without the use of 3D printing. The following
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are batch production technologies with high productivity combined with low cost, comparable to traditional
methods of manufacturing products. The production of various products from silicate masses in an additive
manner is seriously constrained by a number of issues due to the specifics of the material itself. One of them -
achieving high physical and mechanical characteristics is possible only after hydration (for cements) or heat
treatment (ceramic masses) of the product. Significant influence is exerted by the method of manufacturing the
product. The most convenient and least energy-consuming method (in comparison with the powder 3D printing
methods using laser sintering) is layer-by-layer slip casting or plastic extrusion, however, there are some
unresolved problems. This paper highlights the key problems of using the additive method of manufacturing
structural products on ceramic and hydration bonds using plastic and rigid masses in combination with vibra-
tion effects.

Keywords: 3D-printing, additive manufacturing method, structural products, ceramic binders (clay), hy-
dration binders (portland cement), hard masses.
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SPECIFIC FEATURES OF THERMAL PROCESSES IN DOUBLE-SIDED FACE
GRINDING MACHINES

Abstract. The paper presents an analysis of thermal processes in the bearing system of a double-sided
face grinding machine. Experimental data on temperatures and displacements obtained when the machine is
idling and when imitating the grinding process with the help of electric heaters of various powers are used for
analysis. The performed studies have shown that thermal deformations of double-sided face grinding machines
with an arc trajectory of workpiece feed occur in a wide range in magnitude and direction. It can violate the
main requirement for the precise operation of the machine - the symmetry of processing conditions at both
ends of the workpiece. From the experiments, the absolute value of the non-parallelism of the grinding wheels
after three hours of operation is established; it is almost twice the value of the removed allowance. Analysis
of the kinetic change in the deformations of the supporting system of the machine tool during operation under
thermal load shows that as it warms up, the relative position of the grinding wheels gradually changes from
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the state "wider at the bottom" to the state "narrower below". This leads to a spontaneous change in the
dynamic tuning of the technological system and a corresponding change in the processing accuracy. Changes
in the dynamic tuning of the technological system with varying intensity continue throughout the entire oper-
ating time of the machine.

Keywords: face grinding machines, thermal deformations, excess temperatures, thermal displacements.
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