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1. MiusicTs i e opMaTUBHICTb BAXKKUX 6€TOHIB P KOPOTKOTPHUBAJIOMY HAaBAaHTaKEHHI 33 Pi3HUX PEXUMIB
nepeMilyBaHHS 6€TOHHOI CyMmili.

2. Strength and deformability of heavy concretes under short-term loading under different mixing regimes of
concrete mixture.

Pedepar/aHoTanis:

1. ’Kyk [I.B. MiuHicTb i 1e(OpMaTUBHICTb BaKKAX OETOHIB TPM KOPOTKOTPUBAJIOMY HaBaHTAXKEHHI 3a Pi3HUX
pexXuMiB nepeMilryBaHHs 6eTOHHOI cymimi. — KBastigikaliiiHa HayKoBa Mpalis Ha IpaBax pykomnucy. JJucepranis Ha
300y TTsI HAYKOBOTO CTyIleHs JoKTopa ¢inocodii 3a crnenianbhicTio 192 «ByniBHULITBO Ta LKBiIbHA iH>KeHepis» (19 -
«ApxiTekTypa Ta 6y[iBHULTBO»). — HaByasbHO HAyKOBUi1 iHCTUTYT «[IpUHITPOBCHKA AEP>KaBHA aKaeMis
OyIiBHULITBA Ta APXiTEKTypU» YKPAiHChKOTO IE€PKaBHOTO YHIBEPCUTETY HAyKU i TEXHOJIOTIH, M. [IHinpo, 2026. Jana
IyceprauiiHa poboTa IIPUCBsYeHa BUPILIEHHIO BA)KJIMBOI HAYKOBO-TEXHIYHOI IPOBIeMU OTPUMAaHHS
KOHCTPYKIiIHMX 6€TOHIB 3 NOJNIeHUMU MilIHICHUMU i [epOpMaTUBHMMU BJIACTUBOCTSIMMU NIPU
KOPOTKOTPUBAJIOMY HaBaHTKEHHI 32 Pi3HUX PEXUMIB IlepeMilllyBaHHSI O€TOHHOI cyMmili. Y poboTi mpoBeneHo
aHaJi3 cyyaCHMX HayKOBUX JOCJIIPKEHD 100 BIJIMBY PEKUMY IepeMilllyBaHHS Ha SIKICTb GETOHHUX CyMmille Ta

BJIACTUBOCTi KOHCTPYKLiHUX 6€TOHIB. PO3IJISIHYTO BIJIMB Yacy NepeMilllyBaHHS, PEXKAMY 3aBaHTaXKyBaHHS Ta



nepemillyBaHHsI KOMIIOHEHTIB OETOHHOI CyMillli, @ TAKOXK PE>KAMY YaCTOTU OOEPTaHHSI JIONATe! Cy4aCHOTO
6eToHO3MilTyBaya Ha MiljHicHI Ta gedopMaTuBHi XapaKTepUCTUKY 6eTOHIB. HaBeleHO MeTOAUKY IIPOBeeHHS
€KCIIEPMMEHTAJIbHUX JI0CIiI)KeHb, BAKOHAHO OOI'PYHTYBAaHHS BUOOPY MaTepiasiB Ta TEXHOJIOTii BUTOTOBJIEHHS
OETOHHUX CyMillleld, a TaKOXK MpUJIafiB 115l IPOBEAEHHS eKCIIEPUMEHTABHUX OCIiIKeHb. [IpoBeeHO
IOCJIiIPKEeHHS (Pi3UKO-MeXaHIYHUX XapaKTEPUCTUK OETOHIB Ha 3pa3Kax-Kybax i 3pa3kax-Mpu3Max i3 BUKOPUCTAaHHSIM
METOJiB MaTeMaTUYHOi 06POOKY eKCIIePUMEHTaIbHUX Pe3YJIbTaTiB. i1 BCTAaHOBJIEHHSI B3A€MO3B 13Ky MK
CTPYKTYpOIO 6€TOHY Ta MOr0 MilJHICHUMHU XapaKTepUCTUKaMU 3aCTOCOBAHO (PpaKTalbHUM aHali3. OCHOBHY yBary
IPUALIEHO OOCHIIXEHHIO BIIMBY PEXXUMIB IIepeMillyBaHHS 6€TOHHUX CyMillle}l Ha BJIACTUBOCTI KOHCTPYKLiHUX
6eToHiB. EKCrieprMeHTaIbHO [OCIIIKEHO 3aJIe5KHICTh MilIHICHUX Ta AepOPMaTUBHUX XapaKTePUCTHK OETOHIB Bif
yacy nepemillyBaHHsI 6€TOHHOI cyMmilli, crioco6y 3aBaHTaKyBaHHSI Ta PEXXMMY IlepEMilllyBaHHSI KOMIIOHEHTIB
0€TOHHOI CyMmilli, 8 TAKOXK 4aCTOTU OOEpPTaHHA JIoNaTel 6eTOHO3MilyBaya. Bu3HaY€HO MMOKa3HMKM MIilJHOCTI Ha
CTHCK, CepeIHbOI I'YCTUHHY, JIiHIHOI Ta 06'€MHOI yCaiKu, TPU3MOBOi MIITHOCTi Ta MOJIyJIiB IIPY>KHOCTi G€TOHY.
Oco0671BiCTIO pOOOTH € 3aCTOCYBaHHS IPUHLMITY IIOCJIiTOBHOI CHHEPTii paljioHaNbHUX [TapaMeTpiB MepeMilllyBaHHS
6eToHHUX cymilen. Ko>KHUI HaCTyIHUI eTan [0CIiI>)KeHHs IPOBOJUBCS 3 BUKOPUCTAHHSIM palliOHaJIbHUX
rapameTpiB, OTPMMAaHUX Ha [IONePeIHbOMY €Talli. 3rifHo Pexxumy nepemiiyBaHHs | BU3Ha4€HO paljioHaIbHUN Yac
nepeminlyBaHHs 6€TOHHOI cyMii, skuii ctaHoBUTh 180 cekynpa. 3rinHo Pesxxumy nepemimysanHs 11 3MiHIOBaIN
CI10Ci6 nosayi KOMIIOHEHTIB GETOHHOI CyMillli Py BCTAHOBJIEHOMY pallioHaJIbHOMY 4aci nepemimysasHs 180
cexyHz, [Ipy gaHOMy pe>XrMi BU3HAUYMIIY PaLiOHAILHUM CIIOCIO 3aBaHTaXXyBaHHS Ta IEPEMIITyBaHHS! KOMIIOHEHTIB
6etonHoi cymili. ¥ Pexxumi nepemimysann4 I, sskuil BKiIto4ae B cebe CUHEprilo IBOX NONEPEeAHIX PEXUMIB, Oyia
BCTaHOBJIEHA paljioHa/bHA YacToTa obepTaHHs jonateit 450 - 800 06/xB. B pesysbTaTi pob0oTH BCcTaHOBIEHO: 1. 17151
OTPUMaHHS rapaHTOBAHOT0 KJlacy KOHCTPYKLiliHOro 6eTony He meH C16 /20 (B20) pauioHanpHUi 4ac
nepemimyBaHHs 6eTOHHOI cyMii 180 ¢ (Pexxum nepemimysaHHs [). 3acToCyBaHHS IEBHOTO MOPSIKY [101adi
KOMITOHEHTIB Ta IepeMillyBaHHs cyMimeil 3a Pesxxumom nepemiuryBanHs 11, i yactotu obepranns sonateit 450-800
06 /xB 3a Pexxumom nepemimysanHs I1l IprBoguTh 0 NifBUIIEHHS KJIaCy KOHCTPYKLiiiHOro 6eTony no C18 /22,5
(B22,5), To6TO Ha 12,5%. 2. 3a/1€XKHICTh, SIKa BCTAHOBJIEHA MK CTPYKTYpOIO 6€TOHY pallioHalbHUX CKIJIAJIiB Ta iX
MIIJHICHUMU XapaKTepUCTHUKaMU 32 10IIOMOrolo Teopii ¢ppakrainis (Box-Counting method) - e inctpymenTom
KiJIbKiCHOI OLIiHKM CKJIaIHOCTi Ta HEOOHOPiJHOCTI CTPYKTypU 6eToHy. [laHa 3a1eXXHICTb Nependadae 3aCTOCYBaHHS
MaTeMaTU4HOI MOJIeJli, IKa [103BOJIsS€ IPOTHO3yBaTH IOKA3HUKU MillHOCTi 6€TOHY B 3aJI€XKHOCTI Bifl (PpaKTaibHOI
PO3MIpPHOCTI BHYTPIIIHBOI CTPYKTYPY NTOBEPXHi 6€TOHY. 3. B pe3ysbTaTi NOC/ig0BHOI pallioHaIbHOI CUHEPTii TPhOX
pekuMiB nozayi i nepemimyBaHHs 6€TOHHOI CyMillli BCTAHOBJIEHUH palliOHATIBHUI PEXKUM IlepeMilllyBaHHS CyMmili
3a IKMM MO>KHA TapaHTOBAaHO OTPMMATH KJIaC KOHCTPYKLIAHOTO 6ETOHY, 4yepe3 3abe31e4eHi IOKa3HUKU 0ro
MinHOCTI Ta fedopmaTtuBHOCTi, He MeHule C18 /22,5 (B22,5). 3rifHO LbOTo peXXuMy Mojaya i nepemimyBaHHs CyMili
BifiOyBa€eTbCSl HACTYIIHUM YMHOM: 2,25 % (3a Macolo) Boau Ta 12,3 % 1ieMeHTY i 110 CyMilll IIepeMilllyBaIy MPOTIrOM
30 c. [TotiM Ipu BUKJIIOUEHOMY 6eTOHO3MiIyBavi fopasanu 34,66 % nicky i 3,35 % Bojy 3 No#aIbIIUM
nepemillyBaHHSM OTPUMaHoOi cymiui npotsarom 30 c. Jani, npu ob6epTaHHi yauli 6eTOHO3MilllyBaya, 3 4aCTOTOIO
ob6epTaHHs jionareil 6eToHo3minryBaya — 450 06,/xB, fogaBanu 47,46 % me6eH!o i BCIO CyMilll epemilryBanu

npotsarom 180 ¢ 10 OTpUMAaHHS OGHOPITHOI Macu.

2. Zhuk D.V. Strength and deformability of heavy concretes under short-term loading under different mixing
regimes of concrete mixture. - Qualification scientific work as manuscript. Dissertation for the degree of Doctor of
Philosophy in specialty 192 “Construction and Civil Engineering” (19 - “Architecture and Construction”). -
Educational and Scientific Institute “Prydniprovska State Academy of Civil Engineering and Architecture” of the
Ukrainian State University of Science and Technology, Dnipro, 2026. This dissertation work is devoted to solving
an important scientific and technical problem of obtaining structural concretes with improved strength and
deformative properties under short-term loading under different mixing regimes of the concrete mixture. The
work presents an analysis of modern scientific research on the influence of mixing regime on the quality of
concrete mixtures and properties of structural concretes. The influence of mixing time, regime of charging and
mixing of components of the concrete mixture, as well as regime of rotational frequency of blades of modern
concrete mixer on strength and deformative characteristics of concretes is considered. The methodology of



conducting experimental studies is presented, the substantiation of the choice of materials and technology of
production of concrete mixtures, as well as instruments for conducting experimental studies is carried out.
Studies of physical and mechanical characteristics of concretes on cube specimens and prism specimens were
conducted using methods of mathematical processing of experimental results. To establish the relationship
between the structure of concrete and its strength characteristics, fractal analysis was applied. The main attention
is paid to the study of the influence of mixing regimes of concrete mixtures on properties of structural concretes.
Experimentally investigated is the dependence of strength and deformative characteristics of concretes on mixing
time of the concrete mixture, method of charging and regime of mixing of components of the concrete mixture, as
well as rotational frequency of blades of the concrete mixer. Indicators of compressive strength, average density,
linear and volumetric shrinkage, prism strength and modulus of elasticity of concrete are determined. A peculiarity
of the work is the application of the principle of sequential synergy of rational parameters of mixing of concrete
mixtures. Each subsequent stage of research was carried out using rational parameters obtained at the previous
stage. According to Mixing Regime I, the rational mixing time of the concrete mixture was determined, which is
180 seconds. According to Mixing Regime II, the method of supplying components of the concrete mixture was
changed at the established rational mixing time of 180 seconds. Under this regime, the rational method of charging
and mixing of components of the concrete mixture was determined. In Mixing Regime III, which includes synergy
of the two previous regimes, the rational rotational frequency of blades was established as 450-800 rpm. As a
result of the work, it was established: 1. To obtain a guaranteed class of structural concrete of at least C16 /20
(B20), the rational mixing time of the concrete mixture is 180 s (Mixing Mode I). The use of a certain order of
component feeding and mixing of the mixtures according to Mixing Mode II, and a blade rotation frequency of
450-800 rpm according to Mixing Mode III leads to an increase in the class of structural concrete to C18 /22.5
(B22.5), i.e. by 12.5%. 2. The dependence established between the structure of concrete of rational compositions
and their strength characteristics using the fractal theory (Box-Counting method) is a tool for quantitative
assessment of the complexity and heterogeneity of the concrete structure. This dependence involves the use of a
mathematical model that allows predicting the strength indicators of concrete depending on the fractal dimension
of the internal structure of the concrete surface. 3. As a result of the consistent rational synergy of the three
modes of feeding and mixing the concrete mixture, a rational mode of mixing the mixture was established,
according to which it is guaranteed to obtain the class of structural concrete, due to the provided indicators of its
strength and deformability, not less than C18 /22.5 (B22.5). According to this mode, the feeding and mixing of the
mixture occurs as follows: 2.25% (by mass) of water and 12.3% of cement and this mixture was mixed for 30 s.
Then, with the concrete mixer turned off, 34.66% of sand and 3.35% of water were added with further mixing of
the resulting mixture for 30 s. Next, while the concrete mixer bowl was rotating, with a frequency of rotation of
the concrete mixer blades of 450 rpm, 47.46% of crushed stone was added and the entire mixture was mixed for
180 s until a homogeneous mass was obtained.
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