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Pedepar:

1. TligBUIIeHHS NOBrOBIYHOCTI IAPiB JOPOKHBOIO OJATY BJIAITOBAHNUX 3 BUKOPUCTAHHSIM II€0€HEBO-TIIAHUX
cyMinieit i3 3anisuctux KBapuutis — KeasigikauifiHa HaykoBa npals Ha IpaBax pykonucy. JJucepratlis Ha 3100y TTs
HAyKOBOTO CTyIeHs loKkTopa Pinocodii 3a crienianbHicTio 192 - ByniBHUIITBO Ta LjMBibHA iHXKeHepis — XapKiBCbKUM
HallioHaJIbHUI aBTOMOGIIbHO-IOPO>KHIN yHiBepcuTeT MiHicTepcTBa oCBiTH 1 HayKu YKpainu, Xapkis, 2025 p.
JuceprauiiiHa pob0Ta IPUCBsIY€HA BUPILIEHHIO BA)KJIMBOI HAYKOBO-TIPAKTUYHOI 33/1a4i 010 MiJiBUIIEHHS
IIOBrOBIYHOCTI IAPiB JOPOSKHIX OJATiB aBTOMOOIIbHUX IOPIT 32 KPUTEPISIMU MIITHOCTi, MOPO30CTINKOCTI i
TPIilIMHOCTIMKOCTI, 1110 BJIAITOBaHi 3 BAKOPUCTAHHSM Ie6€HEBO-TIIAHUX CyMilllel i3 3a/1i3UCTUX KBApLUTIiB
3MillHEHUX LIEMEHTOM 3 [I0/IaBaHHSIM KOMILIEKCY J0OABOK Pi3HOrO (PYHKLIOHAIBHOTO IIPU3HAYEHHS. B po6oTi

TEOPETUYHO OOIPYHTOBAHO i eKCIIepUMEHTAIbHO MiATBEPAKEHO, 110 CTPYKTYypa i BIacTUBOCTI MaTepiaiy 3i



3MminHeHux nemeHToMm IUIIC i3 3ai3MCTHX KBAPLUUTIB BUBHAYAIOTHCS CIIiBBIHOLIEHHSIM KPYITHOTO i IpiGHOTO
3aII0BHIOBAYiB, BMiCTOM LI€MEHTY, BUJIOM BUKOPUCTAaHUX MOAU(DIKyIOUMX N06aBOK 10 HuX. [lokazaHo, 10 y
martepiazi 3 IIIIC 3 BUCOKAM BMiCTOM LIEMEHTY MOKYTh BUHMKATH 3HA4YHI BHYTPIllIHi HAIIPY>KE€HHS, BUKJIMKaHi
IedopmalisiMU 3CiIaHHS LIeMEHTHOT0 KaMeHIO Mif, Yac Habopy MiLIHOCTI, Ta GOPMYBAaTUCh CTPYKTYpa 3
nigBUIIEeHUM piBHEM JePeKTHOCTI. 3aCTOCYBaHHS Pi3HUX 32 QYHKLIOHAJIbHMM NPU3HAYE€HHIM MOAUQIKYIOUNX
I00aBOK, I1if, yac npoekTyBaHHs ckiany LITIC i3 3anmiznucTux KBapLuTiB, 3MiLlHEHOI IIEMEHTOM, 3a0e3Ieyye
MOXJIMBICTb Oy/IiBHUIITBA IAPiB JOPOXKHIX OATIB aBTOMOOLIBHUX OPIT MiJBUIIEHOI JOBrOBIYHOCTi 3 BUCOKMMU
[TOKa3HUKaMU MOJYJIS IIPYKHOCTI, MiLIHOCTI 3a PO3TATY IIif} YaC BUTMHY, CTPYKTYPHOI MilJHOCTI, iHZEKCy
TeMIIepaTypHOi TPIUHOCTIMKOCTi, MOPO30CTIMKOCTI i HU3bKUM IIOKA3HUKOM [1e(PEeKTHOCTI CTPYKTypy MaTtepiajy B
mapi. EkcriepymeHTanbHO BCTaHOBJIEHO, 1O JO/aBaHHs J00aBKY BOJHOIO KaTiOHHOTO JIaTEKCY [I0 BOAY NOKpallye
3MOYyBaHHS HEIO MiHepasibHOI oBepxHi 3epeH 1UIIC i3 3a/mi3ucTUX KBAPLUMUTIB i EMEHTY 3a PaXyHOK 3MEHILIEHHS
BEJINYMHY TIOBEPXHEBOTO HATATY Ta KPAalOBOI'O KyTa 3MOYyBaHHS. EKCIIEPMMEHTAILHO BU3HAYEHO, IO 32
KOHILIeHTpallii KaTIOHHOTO JIaTeKCy Y BOJ, SKa € 6JIM3bKOI0 10 KPUTUYHOI KOHIIEHTpallii Miljes1oyTBOpeHHH,
onTyuManbHa BosoricTs LITIC i3 3a1i3UCTUX KBApPLUTIB 3 1IEMEHTOM, 1110 HEOOXiiHA [1J1s1 TOCSITHEHHS] MaKCUMaJIbHO]
WiZPHOCTI Mifg 9ac ii yuinbHeHHs y mapi JOpOKHBOTO OZATY, 3MEHINYEThCS Oisbine HiX Ha 15 %, MOPiBHSIHO 3
BHMKOPHCTaHHS YMCTOI BOIu. BcTaHOBIIEHO, 1110 36ibIIeHHS] KOHIeHTpallii neMeHTy y ckiaai IITIC i3 3amizuctux
KBapLUTiB Pi3HOr0 rPaHyJIOMETPUYHOTO CKJIAy 3a ONITUMAJIbHOI IXHbOI BOJIOTOCTI IPU3BOIUTD O 3aKOHOMIPHOTO
3POCTaHHS MiJHICHUX NIOKa3HVKIB MaTepiany. 3pOCTaHHS 3Ha4Y€Hb IPaHMLi MIlIHOCTI 3a CTUCKY Ta 3a PO3KOJIy I10
TBipHIll Bii0yBaeThCs y pasi 30iblIEHHS, IK MAKCUMAJIbHOTO PO3Mipy, TaK i 3arajibHOTO BMICTY 3€peH 1e6eHI0, Y
ckiaai HITC i3 3ami3uCTHX KBApPLUTIB, 32 OJHAKOBOTO BMICTY LIEMEHTY. BCTAHOBJIEHO, 1110 MEHIIY KiJIbKICTb LIEMEHTY
HeoOxifHo nojasatu ao LITIC nis oTpuMaHHS OAHAKOBUX MapOK MaTepialy 3a MillHICTIO Y pa3i 30i/IbllIeHHS y HOr0o
ckyafi BMicTy mebeHo. CyyacHUMU (Pi3nKO-XiMiYHMMU METOAAMU BCTaHOBJIEHO, 10 XiMiYHOi B3aeMOIii MK
ckilagHuKamu Marepiamny 3 IT1C i3 3ami3nCTHX KBapLUTIB, 3MILJHEHUX LIEMEHTOM CIIiJIbHO 3 KaTiOHHMM JIATEKCOM, HE
BifgbyBaeTbcs. [TokasaHo, 0 MaTepiasny, 3MilJHEHOMY OHOYACHO [IEMEHTOM i KaTIOHHHUM JIATEKCOM, BJIaCTUBA
Oi7IbII LIiIbHA CTPYKTYPA, OCKIJIBKY 3a IPUCYTHOCTI JIaTEKCY B IPOJYKTAaX rifipaTalii LeMeHTy (OPMYIOThCS OibII
Ipi6GHI KPUCTAJIOTiAPATH, SIKi IO3UTUBHO BIIJIMBAIOTh HA (POPMYBAHHS CTPYKTYPU 3 MEHIIOIO KiJIbKICTIO
MikpozpedekTiB. 3i 36isbLII€HHIM KOHLIEHTpaLlii KaTioHHoro jatekcy y cknagi HIIC i3 3ani3ucTux KBapLuTiB,
3MilJHEHUX LIEeMEHTOM, 3HaU€HHSI [I0Ka3HUKIB MIIIHOCTI (32 CTUCKY, 32 PO3KOJly I10 TBipHIll, 32 pO3TATY Hif 4ac
BUTYHY, MOZYJISl IPY>KHOCTI) MaTepiany IeMOHCTPYIOTh TEHIEHLI0 HE3HAYHOTO 3POCTaHHS 4O KPUTAYHO]
KOHILIeHTpauii MillesI0yTBOpeHHs!, TOPiBHIHO 3 MaTepiasioMm 6e3 106aBOK jlaTeKCy. 3a KOHIEeHTpallil KaTiOHHOTO
JlaTekcy, OisbII0i 32 KPUTUYHY KOHLEHTpPALlilo MilleJIOyTBOPEHHSI, 3HaU€HHSI TI0OKa3HUKIB MillHOCTI 110
3HIDKYIOTBCSI, 10 € HACJIIKOM PO3YIIiJIbBHEHHS CTPYKTYPH LIEMEHTHOTIO KaMEHIO. BCTaHOBJIEHO, 1110 32 NOJaBaHHS
KaTiOHHOTO JIATEKCY BEJIMYMHA MaKCUMAaJIbHOI CTPYKTYPHOI MIilJHOCTI, iHZIEKCY TeMIIepaTyPHOI TPIMHOCTINKOCTI i
Mopo3ocTiiikocTi marepiainy 3 IITIC, 3MillHEHOTO LIEMEHTOM, 3POCTa€, a IOKa3HUKA JePeKTHOCTI CTPYKTYpPHU
3MEHUIYETbCS, IOPiBHSIHO 3 MaTepiajioM 6e3 JIaTeKCy, 10 CBiTYUTb PO MOro MiABULLIEHUH OIip TPillMHOYTBOPEHHIO.
3a 3ay1e’XHOCTSIMU KoedillieHTa MOPO30CTIKOCTI, MAKCMMAJIbHOI CTPYKTYPHOI MIiLIHOCTI i iHZ€KCYy TeMIepaTypHOi
TPIIMHOCTINKOCTI Bif, IOBXMHYU BOJIOKOH 6a3a1bToBOI Pibpu y ckiaai LUTIC, 3MinHeHoi ieMeHTOM, BCTAaHOBJIEHO,
110 iXHi MaKCUMMaJIbHi 3HaUE€HHS BJaCTUBi MaTepiainy, o Bmimye 0,05 % 6a3anpToBoi (ibpy 3aBHoBxKy 18 mm. 3a
ONTUMAJIbHOI'O BMICTY i IOBXMHU 6a3a/1bTOBMX BOJIOKOH KOeillieHT MOPO30CTIlIKOCTi 3pocTae Ha 33 %, IOKa3HUK
MaKCHUMaJIbHOI CTPYKTYPHOI MiLIHOCTI Ha 36 %, iHIlEeKC TeMIepaTypHOi TPIlMHOCTIMNKOCTI Ha 31 %, IOPIBHAHO 3
Marepianom 6e3 dhi6pu.

2. Increasing the durability of pavement layers constructed using crushed stone and sand mixtures of iron tailings
- Qualification scientific work on the rights of a manuscript. Scientific work on the identification of manuscript
rights. Dissertation for the degree of Doctor of Philosophy in the specialty 192 - Civil Engineering - Kharkiv
National Automobile and Highway University of the Ministry of Education and Science of Ukraine, Kharkiv, 2025.
The dissertation is devoted to solving an important scientific and practical problem of increasing the durability of
highway pavement layers in terms of strength, frost resistance and crack resistance, which are constructed using
iron tailings sand and gravel mixture stabilized with cement with the addition of a complex of additives for various



functional purposes. The paper theoretically substantiates and experimentally confirms that the structure and
properties of the material from cement stabilized iron tailings (CSIT) are determined by the ratio of coarse and fine
aggregates, cement content, and the type of modifying additives used. It has been shown that significant internal
stresses caused by cement stone shrinkage deformations during strength gain can occur in the material from high
cementitious aggregates and form a structure with an increased level of defects. The use of modifying additives of
various functional purposes in the design of the composition of CSIT asphalt pavement provides the possibility of
constructing layers of high-durability road pavements with high elastic modulus, tensile strength in bending,
structural strength, temperature cracking index, frost resistance and low defect rate of the material structure in
the layer. It has been experimentally established that the addition of an aqueous cationic latex additive to water
improves the wetting of the mineral surface of iron tailings and cement grains by reducing the surface tension and
the wetting edge angle. It has been experimentally determined that at a cationic latex concentration in water close
to the critical micelle formation concentration, the optimal moisture content of CSIT, which is necessary to
achieve maximum density during its compaction in the pavement layer, decreases by more than 15 % compared to
the use of pure water. It has been established that an increase in the cement concentration in the composition of
CSIT of different granulometric composition at their optimal moisture content leads to a natural increase in the
strength properties of the material. The increase in the values of the compressive and split tensile strengths along
the generative line occurs when both the maximum size and the total content of crushed stone grains in the
composition of CSIT are increased at the same cement content. It was found that a smaller amount of cement
should be added to the CSIT to obtain the same strength grades of the material in case of increasing the content of
crushed stone in its composition. Modern physicochemical methods have established that there is no chemical
interaction between the components of the material of CSIT with cationic latex. It is shown that the material
reinforced with both cement and cationic latex has a denser structure, since in the presence of latex in the cement
hydration products, smaller crystalline hydrates are formed, which positively affect the formation of a structure
with fewer microdefects. With an increase in the concentration of cationic latex in the composition of CSIT, the
values of strength indicators (compressive, split along the generic line, flexural, modulus of elasticity) of materials
show a tendency to a slight increase to the critical micelle formation concentration is somewhat lower compared
to materials without latex additives. At a cationic latex concentration higher than micelle-forming critical
concentration, the values of strength indicators decrease slightly, which is a consequence of the loosening of the
cement stone structure. It has been demonstrated that the addition of cationic latex, the value of the maximum
structural strength, temperature cracking resistance index, and frost resistance of the material increases, and the
defectiveness index of the structure decreases, compared to the material without latex, which indicates its
increased resistance to cracking. According to the dependences of the frost resistance coefficient, maximum
structural strength, and temperature cracking index on the length of basalt fiber in the CSIT, it was found that
their maximum values are inherent in the material containing 0,05 % basalt fiber with a length of 18 mm. With the
optimal content and length of basalt fibers, the frost resistance coefficient increases by 33 %, the maximum
structural strength by 36%, and the temperature cracking index by 31 % compared to a material without fiber.
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OdiuiiiHi OIOHEHTH
Baacue IlpizBumie Im's I1o-6aTbKOBI:

1. OnnmeHnko Aptyp Mukosainosud
2. Artur M. Onyshchenko

KBasigikanis: 1.1.1., npod., 05.22.11
ImenTudikarop ORCID ID: 0000-0002-1040-4530
JonaTkoBa iHdopmalist:

IToBHE HaﬁMeHyBaHHﬂ IOPUIUYHOL 0C00H: HanioHanbHU TPAHCTIOPTHUI yHIBEPCUTET



Kog 3a €IPIIOY: 02070915

Micue3HaxoaKeHH: ByJl. M. OMengHoBuya-IlaBneHka, 6yz,. 1, Kuis, 01010, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. CipyH IOpiit BosioguMupoBruy

2. Yurii Sidun

KBasigikanis: . . u., nou., 05.23.05

Imentudikarop ORCID ID: 0000-0003-3606-6899

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHS IOPHIUYHOI 0COOM: HanjonanbHuii yHiBepcutet "JIbBiBCbKA MOMTiTEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicueSHaxo,T.pKeHHH: ByJ. CrenaHa BaHgepy, 6yz. 12, JIbBiB, 79013, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tonmauos Cepriit MukosiaiioBuy

2. Sergiy M. Tolmachov

KBasigikanis: 1.1.1., npod., 05.23.05
I,T.LeHTI/I(l)iKaTop ORCID ID: 0000-0003-1011-3861
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: XapKiBChbKUil HALIOHAJILHUI AaBTOMOBLIbHO-I0POSKHil

yHiBEpCHUTET

Kopg 3a €IPIIOY: 02071168

Micue3HaxoaKeHHS: By SIpocnasa Myaporo, 6yx. 25, Xapkis, XapkiBcbKuii p-H., 61025, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

Inentudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. CenoB AHnpin BitamniioBuy



2. Andrij V. Syedov

KBasidikamis: k.r.u., nouenr, 05.22.11

ImenTudikarop ORCID ID: 0000-0003-1553-0250

JonaTkoBa iHdopmalist:

IloBHE HalIMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKUii HAlliOHAIbHUT aBTOMOGIIHO-OPOSKHiIA

yHiBEpCHUTET

Kopg 3a €IPIIOY: 02071168

Micue3HaxoaKeHHS: ByJL SpocnaBa Mygporo, 6yz. 25, XapkiB, XapkiBcbKuil p-H., 61025, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi

OisIJIbHOCTI

byraescpkui1r Cepriit OsieKcaHIpOBUAY

byraescpkui1 Cepriit OsieKCaHIpOBUAY

[Tpuneno Anacracis BikropiBHa

VKpIHTEI

Opuenko Tetsana AHaTosiiBHa



