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The substantiation of the parameters of shotcrete works in the construction and strengthening of infrastructure facilities for
various purposes is presented. A study of the properties of raw materials and shotcrete-concrete mixtures based on cement,
mineral fillers and additives was carried out in accordance with the current regulatory documents of Ukraine. A number of
studies of multicomponent building compositions in terms of their rheological and physical-mechanical properties of the finished
coating have been carried out. The most rational dosage of components that have an impact on the properties of the working
mixture and the finished building coating is presented. The main parameters of the technology of shotcrete works using building
mixtures based on cement, mineral fillers and additives have been determined.

Keywords: shotcrete, dry building mix, adhesion strength, compressive strength.

Entry. Today, there are a large number of buildings and structures in our country that require
repair, strengthening, and, possibly, reconstruction. These are mainly infrastructure facilities for
various purposes (bridge structures, infrastructure facilities of factories, mining enterprises, civilian
buildings, buildings of public institutions, educational and medical institutions, etc.). This situation is
due to the fact that for a long period of time in Ukraine there has been no activity in direction of
construction of new infrastructure facilities. What is currently in operation are buildings and structures
from Soviet times. Construction during the Soviet Union is distinguished by large areas and was most
often aimed not at quality, but at quantity.

In modern Ukraine, there is a completely different trend — the state and business representatives are
interested in obtaining high-quality, efficient, durable buildings and structures at the lowest possible
cost of any resources, and this is a completely rational approach to the implementation of such
projects. As for the infrastructure facilities that already exist, certain works must also be carried out
that can improve their quality, comfort and sustainability. As a result of such works, old infrastructure
facilities are able to maintain the economy of Ukraine and the well-being of the population at a decent
level for a long time.

The main defects of such buildings and structures are damage to concrete and reinforced concrete
surfaces, which is the result of the combined action of mechanical and temperature factors in
combination with chemical aggression. The most characteristic of them are peeling of the concrete
surface, the appearance of cracks of different depths of their opening, and, as a result, corrosion of
reinforcement. These damages require appropriate repairs using materials and technologies that ensure
the efficiency of repairs, reduction of overhaul periods, saving materials, labor and energy resources.
The process of adhesion of new and old concrete depends on many factors, the age of the concrete; the
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nature of the surface treatment of old concrete; the composition of new concrete; method of embedding
and conditions for gaining strength of new concrete or other materials [1].

Such defects can be eliminated by using the method of repair and strengthening of infrastructure
facilities for various purposes — the shotcrete method, which has been popular since the 50s of the last
century. The use of shotcrete is one of the most effective and reliable ways to apply protective coatings
to concrete surfaces that are exposed to aggressive environments and low temperatures, to correct
defects in concrete, strengthen concrete and reinforced concrete structures, etc. By adjusting the water
supply, it is possible to obtain such a degree of mobility of the plastic layer that the aggregate grains
with a certain supply of kinetic energy overcome the resistance forces and can penetrate into this layer
to a certain depth,sufficient for their strong adhesion and the formation of a dense monolith. As the
results of the research show, the optimal value of the relative depth of penetration is in the range of
0.5-1.0 cm. Shotcrete is an effective method of reinforcing reinforced concrete structures, which is
ensured by its high density, strength and adhesion to the base. However, for its use in this industry, it is
necessary to take into account a number of factors: the selection of the composition and components of
the mixture, the use of application techniques and technologies, etc. [2].

In the case of buildings and structures that are intended for permanent or temporary stay of people, a
significant deterioration of the situation is associated with significant physical wear of the main structural
elements, as a result of which heat consumption through external walls is about 30%, basement and attic
floors — 10%, window and door openings — up to 30%, ventilation systems — 30%. According to statistics,
the existing housing stock of Ukraine consists of houses of different construction periods: 4.2% are
houses built before 1975; 57.7% — 1946-1970; 26.3% — 1971-1990, the heat transfer resistance of the
enclosing structures of which is 2... 4 times lower than the indicators regulated by DBN B.2.6-31:2006
"Construction of buildings and structures. Thermal insulation of buildings".

Thermal insulation reduces the risk of damage to the structural elements of the house. By
increasing the temperature of the internal surfaces and structural elements of the house, it is possible to
minimize the problems caused by the condensation of water vapor and the increase in humidity of
structural elements. Energy saving prolongs the life of buildings, and this is an indisputable fact [3].

Statement of the main material. Shotcrete concrete as a method of concreting is a concrete
mixture that is supplied to the place of work through closed pipelines that can withstand increased
pressure, and applied by spraying. In construction, hoses are mainly used to transport the mixture. To
ensure good adhesion of shotcrete to the surfaces on which the mixture is applied, their pre-treatment
is required. The process of adhesion of new and old concrete depends on many factors: the age of the
concrete; the nature of the surface treatment of old concrete; the composition of new concrete; method
of laying and conditions of hardening of new concrete, etc. [4, 5, 6].

In the course of the research, a dry building mixture of the "Bifastening" type was used. This
material is very actively used by mining enterprises in the construction of combined fasteners. The
peculiarity of this building composition is that the shotcrete-concrete shell has the properties of
forming a load-bearing structure as early as 3 days after its construction. In the case of the needs of the
mining and metallurgical complex, this is a very important point. When performing a set of studies,
including laboratory ones, it was taken into account that all mortars for shotcrete work must meet the
requirements of DSTU B.V.2.7-239:2010. Building mortars. Test methods. Table 1 shows the
composition of the building mixture of the "Bifastening" type.

Table 1

Approximate composition of shotcrete-concrete mixture based on cement and mineral fillers

Calculation for 1 m’ Calculationfor 1 t:
Cement M 500 571.5kg Cement M 500 482.3 kg
Hussarovsky sand  254.5 kg Hussarovsky sand  214.8 kg
Fly ash 358.3 kg Fly ash 302.4 kg
Liquid Glass 34,3... 40 kg Liquid Glass 28,9...33.8 kg
Water 250.81 Water 2101
W/T=0.21, WC=10.44 W/H=0.21; W/C=0.44

Note. Fly ash — 30% by weight of solid matter
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The volumetric weight of the dry mixture of the "Bifastening" type is 2100... 2300 kg/m3. At the
same time, the higher the ash content, the lower the value of the bulk density of the dry mixture, i.e.
2100 kg/m3 for the 70/30 mixture and 2300 kg/m3 for the 80/20 mixture. For the mixture Bi-fastening
= 100%, the value of the bulk density in the dry state is 2400 kg/m®. Table 2 shows the physical and
mechanical characteristics of samples of shotcrete-concrete mixtures of the "Bifastening" type with the
addition of fly ash from Kurakhovskaya TPP in the amount of 30... 70%.

Table 2

Physical and Mechanical Characteristics of Shotcrete-Concrete Mix Samples (Bifastening/Fly Ash)

No Compressive strength, MPa Wet density at

N Component Ratio Water/Hard =

Salary 7day | l4day | 21day | 28day 0.2, ke/m’

1 Bi-fastening :Ash = 50 : 50 12,0 13,2 14,5 15,4 1924

2 Bi-fastening :Ash = 60 : 40 13,9 16,4 17,3 18,5 1940

3 Bi-fastening :Ash =70 : 30 15,8 20,7 21,2 23,0 2140

4 Bi-fastening :Ash =40 : 60 5,0 8,9 11,8 12,0 1895

5 Bi-fastening :Ash =30 : 70 - 5,2 6,7 7,7 1840

In this case, the introduction of fly ash from Kurakhivska TPP into the main composition is not
effective in terms of improving the qualities of the mixture, which is already actively used. However,
this is necessary from the point of view of improving the environmental situation in such regions, so
the introduction of fly ash into the existing composition is possible in an amount of no more than 20...
30% by weight of cement. Also, instead of liquid glass, calcium chloride can be added to these two
options in the amount of 2... 5% by weight of cement, which in some cases is more appropriate. Based
on the data obtained, the composition of shotcrete-concrete mixtures based on cement and mineral
fillers for the two options was calculated, which is shown in Table 3.

Table 3

Composition of shotcrete-concrete mixtures based on cement and mineral fillers

Option 1 (BFA+)

For 20% fly ash:

Cement 405 kg 34,6%
quartz sand 428 kg 36,7%
Lime-fluff 141 kg 12,0%
Fly ash 194.8 kg 16,7%

W/T = 0.62 according to the patent
Liquid Glass Additive 6... 7% by weight of cement 24.3... 28.4 kg

Option 2 (BFA+)
For 30% fly ash:
Cement 405 kg 32,0%
quartz sand 428 kg 33,8%
Lime-fluff 141 kg 11,1%
Fly ash 292.2 kg 23,1%

W/T = 0.62 according to the patent
Liquid Glass Additive 6... 7% by weight of cement 24.3... 28.4 kg

Also, in the course of the research, options for adding waste rock from the mines of the Donetsk
region to the basic building mixture will be considered. These were mainly mudstones, siltstones and
sandstones (in small quantities). Such rocks are predominantly clayey, not resistant to water, and when
in contact with water, they tend to crumble into separate plates and swell. However, in some cases, this
ability of rocks has a stabilizing effect on the resulting solution [7].

Figure 1 shows the technological process of applying shotcrete pavement, which vividly illustrates
the need for the mortar for shotcrete works to be homogeneous in consistency, resistant to
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delamination, and the introduction of a clay component is expedient and in no case has a negative
impact on both the quality of the material itself and the features of the technological process for the
installation of such coatings. The compressive strength of cube specimens with the addition of mine
rocks is shown in Table 4.

Table 4
Compressive strength of cube specimens with the addition of mine rocks
. Compressive strength, MPa
Component Ratio Tday | day3 | day7 | dayl4 | 21 days | day28
1. Biclination :Rock=1:3 - 0,2 1,1 2,6 3,4 3,7
2. Biclination : Rock =1 : 2 - 5,0 6,0 6,8 7,4 8,7
3. Bitrimony :Rock =1 : 1 - 3,9 9,8 10,2 10,5 11,7
4. (BFA+) :Rock=1:1 3,7 8,2 11,9 12,1 13,2 13,7
5. (BFA+):Rock=1:2 - 4.8 5,1 5,2 5,5 6,3
6. (BFA+) :Rock=1:3 - 0,24 0,26 0,27 2,1 2,3
7. Cement :Sand : Rock=1:1:2 11,8 21,4 22,0 23,8 25,1 25,4

Fig. 1. Technological process of applying shotcrete concrete coating: (a) application of shotcrete-concrete mixture using
shotcrete equipment; (b)leveling the coverage using a rule.

At the last stage of laboratory research, a number of experimental works were carried out to
determine the possibility of using mine rocks from the Svyato-Varvarynska CPP in combination with a
predetermined type mixture (BFA+). The results of the studies are presented in Table 5.

Table 5
Compressive strength of cube samples with the addition of coal beneficiation wastes
Component Ratio Compressive strength, MPa
day 3 day 7 day 14 21 days day 28
1. Bi-fastening : Rock =1:1.5 4,1 9,9 10,1 10,6 10,8
2. (BFA+) :Rock=1:1.5 3,6 8,8 9,5 10,2 11,2
3. Bi-fastening : Rock =1:1 12,6 12,9 13,0 14,5 14,9
4. (BFA+) :Rock =1:1 11,2 12,3 12,6 12,9 13,2
5. Cement :Sand = 1 : 8 (plugging) 0,14 0,15 0,16 0,23 0,24
6. Bi-fastening : Rock =1:2 5,1 6,0 6,6 6,8 7,0
7. (BFA+) :Rock=1:2 4.8 5,2 5,4 5,6 5,8
8. Cement : Rock=1:8 0,06 0,08 0,09 0,12 0,15

From the table below, it can be seen that the most rational ratio of components is Bi-fastening :
Rock (CPF) =1 : 1 with a strength index of 14.9 MPa. A study of the possibility of using fly ash from
thermal power plants, mine rocks and coal enrichment waste rocks was carried out in order to process
multi-tonnage waste from Ukrainian industry into a useful and effective product. The given
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formulations of shotcrete-concrete mixtures can be used in any combination and with minor
differences in raw materials or when clarifying the data. These materials are currently effectively used
in the construction of combined fasteners of coal mines, bridges, and surface infrastructure facilities
both independently and in combination with various polymeric materials [8].

From the table below, it can be seen that the most rational ratio of components is Bi-fastening :
Rock (CPF) =1 : 1 with a strength index of 14.9 MPa. A study of the possibility of using fly ash from
thermal power plants, mine rocks and coal enrichment waste rocks was carried out in order to process
multi-tonnage waste from Ukrainian industry into a useful and effective product. The given
formulations of shotcrete-concrete mixtures can be used in any combination and with minor
differences in raw materials or when clarifying the data. These materials are currently effectively used
in the construction of combined fasteners of coal mines, bridges, and surface infrastructure facilities
both independently and in combination with various polymeric materials [8].

Conclusions. The issue of repair, restoration and strengthening of infrastructure facilities is
currently very relevant not only in connection with the material depreciation of existing industrial and
civilian facilities, but also in connection with military operations on the territory of Ukraine. Of course,
there are objects that have been completely destroyed, but also those that can be reconstructed or
repaired, and this will be more profitable than the construction of a new one. On the other hand, there
is a need for rational use of waste. In particular, the mining industry and the fuel and energy complex,
which can be rationally used in construction. There are striking examples when the result of restoring
the old one is better than the design and construction of a new object.

REFERENCES

1. Koval P., Fal A., Mazurak A. (2009) Otsinka zcheplennia torkret-betonu pry remonti betonnykh ta zalizobetonnykh
konstruktsii. Dorohy i mosty (Estimation of bonding faculty of shotcrete at repair of concrete and reinforced concrete
constructions. Roads and bridges). - Vyp. 11. - S. 157-163.

2. Masurak A., Barabash V. (2008) Vykorystannia torkret-betonu pry pidsylenni betonnykh ta zalizobetonnykh konstruktsii.
Dorohy i mosty (Using torkret-concrete for strengthening concrete and reinforced concrete constructions. Roads and
bridges). - Vyp. 10. - S. 172-177.

3. Andrukhov V.M., Basisty V.O. (2022) Realizatsiia planovo-poperedzhuvalnykh remontnykh robit, yak isnuiucha praktyka
zabezpechennia nadiinoi ekspluatatsii budivel i sporud. Suchasni tekhnolohii, materialy i konstruktsii v budivnytstvi.
(Implementation of planned and preventive maintenance works, as an existing practice of ensuring reliable operation of
buildings and structures. Modern technologies, materials and structures in construction). - No. 2. - S. 222-229.

4. V. Ya. Babichenko, S. V. Kyrylyuk, A. V. Dudnyk, L. A. Cherepaschuk, O. A. Poddubny (2015). Torkret-beton —
sovremennsli kompozytsyonnsli stroytelnsli materyal dlia optymyzatsyy sostava, struktursr y svoistv kotoroho yspolzovano
matematycheskoe modelyrovanye. Visnyk Odeskoi derzhavnoi akademii budivnytstva ta arkhitektury. (Shotcrete is a
modern composite building material for the optimization of composition, structure and properties of which mathematical
modeling is used. Bulletin of the Odessa State Academy of Construction and Architecture). - Vyp. 60. - S. 10-16.

5. A. Mazurak, I. Kovalik, V. Mykhailechko, P. Ambrozyak, (2013). Doslidzhennia sumisnoi roboty betonu i torkretbetonu.
Visnyk Lvivskoho natsionalnoho ahrarnoho universytetu. Arkhitektura i silskohospodarske budivnytstvo (Study of the joint
operation of concrete and shotcrete. Bulletin of the Lviv National Agrarian University. Architecture and agricultural
construction). - No. 14. - S. 59-64.

6. BabichenkoV.Ya.; Daneliuk V.I.; Kirilyuk S.V.; Cherepashchuk L.A. (2016) Rozvytok novitnikh tekhnolohii ta obladnannia
shchodo vykonannia torkretobetonnykh robit. Novi tekhnolohii v budivnytstvi. (Development of the latest technologies and
equipment for shotcrete works. New technologies in construction). - No. 31.-S. 106-111.

7. A.V. Solodyankin, M.A. Vyhodin, V.V. Kovalenko, V.S. Harkusha, A.Z. Prokudin (2015) Tamponazhnsie y torkret-
betonnsie smesy dlia kreplenyia kapytalnsikh veirabotok uholnsikh shakht. Visnyk Kryvorizkoho natsionalnoho
universytetu (Damping and sprayed concrete mixtures for fastening capital works of coal mines. Bulletin of Kryvyi Rih
National University). - Vyp. 39. S. 52-57.

8. Kostyuk T.A., Kas'yanenko K.V., KislyukD.Ya. (2023) Doslidzhennia vplyvu materialiv pronyknoi dii dlia vidnovlennia i
remontu budivel i sporud TM Navycon. Suchasni tekhnolohii ta metody rozrakhunkiv u budivnytstvi (Study of the effect of
permeable materials for restoration and repair of buildings and structures TM Navycon. Modern technologies and methods
of calculations in construction). - Vyp. 19. - S. 92-100.

9. DSTU B.V. 2.7-239:2010. Building solution. Test methods.

Cmamms naoitiwna 09.08.2024

Tapxywa B.C., I'aneee C.M., Cumonog C.1., ['yoze C.A., ['ooyn T.M.
DOSLIDZHENNIA PARAMETRIV VYKONANNIA TORKRET-BETONNYKH ROBIT PRY ZVEDENNI TA
UKRIPLENNI INFRASTRUKTURNYKH OBIEKTIV

IMomaHo oOrpyHTYBaHHS HapaMeTpiB HMPOBEIEHHS TOPKPET-OCTOHHMUX POOIT NpU BiTHOBJICHHI, PEMOHTI Ta YKPIiIUICHHI
iHpPACTPYKTYpHUX 00’€KTIB Pi3HOrO NPHU3HAYCHHS. BUKOHAHO JOCHIMKEHHS BIACTUBOCTEH CHPOBMHHU Ta TOPKPET-OETOHHHX
cyMillleld Ha OCHOBI IIEMEHTY, MiHEpaJbHMX HAIOBHIOBAdiB Ta J00ABOK 3riJHO 3 JAIIOYUMHM HOPMATHBHHUMHU JIOKYMEHTaMH
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VYkpaiuu. IlpoBeneHo psig JOCHiKeHb 0AaraTOKOMIOHEHTHUX OyiBEIbHMX KOMIO3MIIH 3 TOYKM 30py iX PEONOriuHUX Ta
(}i3uKO-MeXaHIYHUX BIACTHBOCTEH TOTOBOrO MOKPUTTSA. BU3HA4YEHO CHiBBiJHOLIEHHS CHPOBMHHMX KOMIIOHEHTIB Ta J100aBOK-
MPUCKOPIOBAYIB TY)KaBJICHHS. PEKOMEHI0BaHO [0 BUKOPHUCTaHHS JBa BHAM J00aBOK NPHCKOPIOBaYiB TyxkaBieHHs. Hanaui
pekoMeHanii 100 KiIBKOCTI KOXHOTO 3 PEKOMEHIOBAaHMUX BMIIB IPHUCKOPIOBAYIB TYXKABJICHHS BIJIHOCHO MacH LIEMEHTY.
JlocnipkeHo MOXIMBICT BUKOpUCTaHHA 301u-BuHOCY KypaxoBcbkoi TEC sik koMroHeHTa cyxXux OyaiBelabHHX cyMmimieil Juis
TOpKpeT-0eTOHHUX poOiT. BusHaueHo HalOLIbII panioHalbHY KibKicTh 30u-BuHOCY Kypaxoscbkoi TEC Ta BU3Ha4eHO 3MiHM
HACUIIHOI Macu Ta I'yCTMHM Martepially y 3a4MHEHOMY CTaHi Ui BCiX BapiaHTiB. Ha OCHOBI OTpMMaHOro CHiBBiJHOIICHHS
JIOCJIJKEHO MOXUIMBICTh BBEJCHHS B TOPKPET-OETOHHY CyMilll cIaOKUX INAXTHUX IMOPiJ Ta BIAXOIIB 30arayeHHs Kam sHOrO
BYriUIf y SKOCTI KPYIHOro 3amoBHIOBada. [TomaHo HaiOinbll parioHanbHE 103yBaHHS KOMIIOHEHTIB, SIKI MAalOTh BIUIMB Ha
BJIACTUBOCTI poOOYOi CyMillli Ta rOTOBOro OyJiBEIbHOrO MOKPUTTA. BHU3HAUEHO OCHOBHI IMOKAa3HUKHM MII[HOCTI TOPKpET-
OCTOHHUX CyMilllel 3 BUKOPMCTaHHSAM IIAXTHUX MOPiA Ta BiAXOAIB 30arayeHHs kam’sHoro Byriuii. HaBeneno pexomenparii
LIOJI0 PalliOHAIILHOTO BUKOPUCTAHHS IOJAHOTO Jiarna30oHy CHPOBUHHUX KOMIIOHEHTIB Ta iH(OpMAII0 II0J0 MOMXJIMBHX
BiIMiHHOCTeH iX sKocTi. J[OBEAEHO [OIUIBHICTH palliOHANBHOI MepepoOKH OaraTOTOHHAXXHUX BIIXOMIB TipHHYOI Ta
EHEepreTHYHOI Taly3i NPOMHCIOBOCTI K Pi3HOMAHITHOI Ta AELIEBOI CUPOBUHHOI 0a3u Juis OyniBHMITBA. BU3HaueHO OCHOBHI
rapaMeTpyu TEXHOJIOT] BUKOHAHHS TOPKPET-OCTOHHMX POOIT 3 BUKOPUCTAHHAM OyiBENbHMX CyMIilleil Ha OCHOBI LIEMEHTY,
MiHepaJIbHUX HAallOBHIOBAUiB Ta 100aBOK, a TAKOXK MOXJIMBOI iX KOMOiHawLii 3 MOJIOHUMH ONIMEPHUMH MaTepiajlaMu.
Kuro4oBi ciioBa: Topkper-0eToH, cyxa OyaiBenbHa CyMilll, MILHICTb are3ii, MillHICTh Ha CTHCK.

Harkusha V.S., Hapieiev S.M., Simonov S.I., Hudz S.A., Hodun T.M.
STUDY OF THE PERFORMANCE PARAMETERS OF SPRAYED CONCRETE WORKS IN THE RESTORATION
AND STRENGTHENING OF INFRASTRUCTURE FACILITIES

The substantiation of the parameters of sprayed concrete works during the restoration, repair and strengthening of
infrastructure facilities of various purposes is presented. A study of the properties of raw materials and dry building mixtures
based on cement, mineral fillers and additives was carried out in accordance with the current regulatory documents of Ukraine.
A number of studies of multi-component building compositions from the point of view of their rheological and physical and
mechanical properties of the finished coating have been conducted. The ratio of raw components and curing accelerator additives
was determined. Two types of curing accelerator additives are recommended for use. Recommendations are given for the
amount of each of the recommended types of curing accelerators relative to the mass of cement. The possibility of using the fly
ash as a component of dry mortars for shotcrete works has been investigated. The most rational amount of fly ash was
determined, and changes in the bulk mass and density of the material in the wet state were determined for all options. Based on
the obtained ratio, the possibility of introducing weak mine rocks and coal beneficiation waste into the sprayed concrete mixture
as large aggregate was investigated. The most rational dosage of components that have an impact on the properties of the
working mixture and the finished construction coating is presented. The main indicators of the strength of sprayed concrete
mixtures using mine rocks and coal beneficiation waste have been determined. Recommendations for the rational use of the
given range of raw materials and information on possible differences in their quality are given. The feasibility of rational
processing of multi-tonnage waste from the mining and energy industries as a diverse and cheap raw material base for
construction has been proven. The main parameters of the technology for the execution of sprayed concrete works using
construction mixtures based on cement, mineral fillers and additives and their possible combination with similar polymer
materials have been determined.

Keywords: sprayed concrete, dry building mixture, adhesion strength, compressive strength.
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Tapxywa B.C., I'ances C.M., Cumonos C.I., I'vose C.A., Tooyn T.M. JloclifzkeHHs1 mapaMeTpiB BHKOHAHHS TOPKpeT-
0eTOHHHUX PoOdiT NpU BiHOBJIEHHI Ta yKpinuieHHi iHppacTpykTypHUX 06’€KTiB // Onip MarepianiB i Teopist CIOPYA: HAYK.-
tex. 30ipu.—K.:.KHVYBA, 2025.— Bun. 115.- C. 271-277.

Tlooano obrpynmysanHs napamempis nposedeHHs. mopKpem-0emoHHUX pooim npu 36e0eHHi ma YKpinjieHHi inghpacmpyKmypHux
00 ’€kmig pizHo20 npusHaueHHs. BUKOHAHO 00CNIONCeHHA 81acmugocmell CUpoSUHY Ma cyxux OyoiseibHux cymiuiell Ha OCHOBI
yemenmy, MIHEPATbHUX HANOBHIOBAYIE MA 000ABOK 32I0HO 3 OIIOYUMU HOPMAMUBHUMU OOKYMeHmamu Ykpainu. IIposedeno psao
docniodcenv  6a2amoKOMHOHEHMHUX OYOIBeIbHUX KOMNO3UYIN 3 MOUKU 30py IX peonociuHux ma @hi3uKo-mexaniuHux
enacmugocmeti 20mo6oeo nokpumms. Ilodano Haubinbw payionanrvhe O003V6aAHHA KOMNOHEHMIG, AKi Maiomsv GHIUE HA
enacmusocmi pob6ouoi cymiuti ma 2omoeo2o 06yoieenbHo20 Nokpumms. Busnaueno ocroeHi napamempu mexHono2ii 6UKOHAHH
mopkpem-6emoHHux pooim 3 GUKOPUCTAHHAM 0YOiGelbHUX CyMiulell HA OCHOBI YeMeHmy, MIHepanrbHux HAnoeMI08auie ma
0006a60K.

Tabun. 5. In. 1. Bibaiorp. 9 Ha3s.
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Harkusha V.S., Hapieiev S.M., Simonov S.I., Hudz S.4., Hodun T.M. Study of the performance parameters of sprayed
concrete works in the restoration and strengthening of infrastructure facilities // Strength of Materials and Theory of
Structures: Scientific-and-technical collected articles— Kyiv: KNUBA, 2025. —Issue 115. — P. 271-277.

The substantiation of the parameters of sprayed concrete works during the building and strengthening of infrastructure facilities
of various purposes is presented. A study of the properties of raw materials and dry building mixtures based on cement, mineral
fillers and additives was carried out in accordance with the current regulatory documents of UkraineA number of studies of
multi-component building compositions have been conducted from the point of view of their rheological and physical-
mechanical properties of the finished coating. The most rational dosage of components that have an impact on the properties of
the working mixture and the finished construction coating is presented. The main parameters of the technology of sprayed
concrete works using building mixtures based on cement, mineral fillers and additives have been determined.

Tabl. 5. Fig. 1. Ref. 9.
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