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Marepianu Ta BUpo6u. XapKiBCbKUil HallioHAJIbHUI yHiBEpcUTeT MicbKoro rocrogapcrsa iM. O.M. bekeToBa, XapkiB
- 2025. lucepraltiis IpUCBSIY€HA CTBOPEHHIO TEOPETUYHUX Ta €KCIIEPUMEHTAIbHUX OCHOB OOIDYHTYBaHHS
OTPUMaHHS 0CO6IMBO-1pibHO3epHUCTOro 6eToHy (OJIB) i3 BimxoziB ripHn40-36aradyyBajlbHUX KOMOIHATIB 3
nokpameHumMu QizuKo-MeXaHiYHUMU XapaKTepUCTUKaMU 1711 OyZiBeIbHUX BUPOOIB. B MoCimkeHHSIX BUKOPHUCTAaHO
Bigxonu [TonraBcbkoro I'3K. AKTyasbHICTh TEMU OOYMOBJIEHA TUM, 110 B CBIiTi € 6arato perioHis, Jie CIIOCTepiraeTbCst
oe@inuT IKiCHUX MiCcKiB A4 Opi6HOro 3an0BHIOBaYa 6€TOHIB. [Topsn 3 MM, BpaxOBYIOUM 3HAYHY KiJIbKICTb B YKpaiHi
I'3K (Inrynenpkuii, HoBokpusopisbkuii, [TiBneHHui, [101TaBCbKUN TOIIO) XBOCTIB 306aradyeHHs aKyMyJIbOBaHO 6araTo

MinbioHIB M3. IX yTui3aLis B 6eTOHaX CIPUSTHME TaKOXK PO3B'SI3aHHIO €KOJIOTIYHUX ITPo6JieM i BifiloBizae



koHuennii Green Concrete. B pe3ynbTati aHaTiTUYHOTO OTJISALY JITEPaTypHUX [IKepeJl BUCYHYTO POOOYY Tinoresy:
nigBuieHHs Qi3rKo-MeXaHIYHUX [TOKa3HUKIB OETOHY Ha XBOCTaX 30araueHHsl MO>Ke OYTH IOCATHYTO 32 PaXyHOK
301/1bLIIEHHS MIiJIbHOCT] YI1aKOBKM YaCTHMHOK Pi3HMX PO3MIpiB LIJISIXOM PEryJI0BaHHS BMiCTy IMJYBaTUX (PpaKiiil
YBEIEHHSIM MiKDOKPEMHE3€MY Ta 3HUKEHHSI BOJONOTPeO! CyMillli yBEJ€HHSIM CyNepIlIacTUQPIKATOPiB, a TAKOX
3aCTOCYBaHHS iHTEHCUBHUX CIIOCO6iB GOpMyBaHHS. BUKOHAHO TEOPETHYHI JOCIIIPKEHHS 3 PETYII0BaHHS CTPYKTYPH
ta BiactuBocTel OJIb i3 XBOCTIB 30araueHHs! 3 ypaxyBaHHSIM €JIEKTPOIIOBEPXHEBUX BJIACTUBOCTEN HOro CKJIaJl0BUX.
JocnimKeHHs [10Ka3ay, o y CEPeLOBULLi TBEPHYYOro UIJIAKONOPTIaHALIEMEHY He MeHIle 69 % 1oro 3epeH
MalOTh HETaTUBHUI MIOBEPXHEBUM 3aps/, Ta 3/1aTHI yTBOPIOBATH €JIEKTPOT€TEPOTreHHI KOHTAKTHU 3
KpUCTaJIOTifpaTaMy 3 IO3UTHBHUM ITI0BEPXHEBUM 3apsiioM, He MeHIIe 14 % (kap6oHaTy) MaloTh TIO3UTHUBHUM
noBepxHeBul 3apsg. O6rpyHToBaHo cTpyKTypy OJIb 3 ypaxyBaHHSIM KOHTAKTiB MK 3epHaMU 3all0OBHIOBaYa KyTacToi
(dopmy, 10BEIEHO MOXJIUBICTD MiABUIIEHHS MIlJHOCTI YBE€JIEHHSIM MiHEpaJIbHMX HAllOBHIOBAYiB Ta
MiKDOHAIIOBHIOBAYiB 3 YaCTMHKAMM PO3MipOM, MEHIINM Y 7 PasiB, HiX po3mip nonepenHboi ppaxuii. s
npoekTyBaHHs ckiany OJIb i3 xBOCTiB 36arayeHHs 3allpOIIOHOBAHO BU3HAYaTH Ta 3a6€311e4yBaTy ONTHMaJbHY
BEJINYMHY KoePillieHTy pO3CYHEHHS 3€PEH 3all0BHIOBAaYa LIEMEHTHUM TiCTOM 3 BKJIIOUEHHSIM JJO HbOTO NIUJIyBaTUX
(pakuil 3aN10BHIOBAYa. BCTaHOBJIEHO, O y LeMeHTHOMY KaMeHi O/ 3 06aBKOI0 MiKPOKPEMHE3EMY
CIIOCTepiraloThCs Oi/IbII BUCOKA CTYIIiHb rifparallii leMeHTy, MeHIIa KiJIbKiCTb IOPTIAaHAUTY Ta Oijblla KilbKiCTb
TripOCUIIIKaTHOTO TeJlio, TiIpoaioMiHaTIB Kasbliilo Ta APi6HUX 3epeH KBaply. OTpUMaHO 3aJ1€XKHOCTI (i3uKo-
MEXaHIYHUX [T0Ka3HMKiB MijHOCTI OJIb i3 XBOCTiB 30arayeHHs Bif IOro CKJIagy Ta CriocobiB GOpMyBaHHS
IPiGHOIITYYHUX BUPOOIB i3 HUX. Pe3ybTaTi JOCTiIKeHb BIPOBAI)KEHO — BUTOTOBJIEHO Ta YKJIA[IEHO HA
OyziBesIbHOMY O0'€KTI 1OCIIiAHO-TIPOMKCIIOBY NIAPTil0 TPOTYyapHOI IIUTKU 06’eMoM 2970 M2. EkoHOMIuHNMIT eeKT
00YMOBJIEHUI 3BHIKEHHSIM CO6iBapTOCTi BUPO6iB Ha 75,8 I'pH. /M2 i 17151 OC/TiZHO-TTPOMUCIIOBO] NapTii ckiiaB 189
557 rpH. B iepepaxyHKy Ha uiHu 2025 p. Couianbauil edekT o6yMoBIeHU! yTusisanieto Binpanis Binxomnis I'3K 3i
3BiJIbHEHHSIM CiJIbCbKOTOCIIOTAPChKUX 3eMeJlb, OT)Ke, BiATIOBITHICTIO po3pobieHoro 6eToHy KoHuenuii Green
Concrete. Kito4oBi cj10Ba: BixXif, ripHU4036arayyBajabHOro KOMOiHATy, XBOCTH 30araueHHs,
IIJIAKONOPTJIAHILIEMEHT, MIKDOKPEMHE3€EM, [10JIIKapOOKCUIIAT, 0COOIMBO-APiOHO3EPHUCTUN OETOH, CTPYKTYPA,

MIITHICTb.

2. Dissertation for the degree of Candidate of Technical Sciences (PhD) in the specialty 05.23.05 - Building
Materials and Products. Kharkiv National University of Urban Economy named after O.M. Beketov, Kharkiv - 2025.
The dissertation is devoted to the creation of theoretical and experimental foundations for the justification of
obtaining ultra-fine-grained concrete (UFGC) from mining and processing plant waste with improved physical and
mechanical characteristics for construction products. The research uses waste from the Poltava Mining and
Processing Plant. The relevance of the topic is due to the fact that there are many regions in the world where there
is a shortage of high-quality sand for fine concrete aggregate. At the same time, given the significant number of
mining and processing plants in Ukraine (Ingulets, Novokryvoryzhsk, Pivdenny, Poltava, etc.), many millions of
cubic metres of tailings have accumulated. Their utilisation in concrete will also contribute to solving
environmental problems and is in line with the Green Concrete concept. As a result of an analytical review of the
literature, a working hypothesis has been put forward: the physical and mechanical properties of concrete made
from tailings can be improved by increasing the packing density of particles of different sizes by adjusting the
content of dusty fractions through the introduction of microsilica and reducing the water demand of the mixture
through the introduction of superplasticisers, as well as the use of intensive forming methods. Theoretical studies
were carried out on the regulation of the structure and properties of UFGC from beneficiation tailings, taking into
account the electro-surface properties of its components. Studies have shown that in the environment of
hardening Portland cement, at least 69% of its grains have a negative surface charge and are capable of forming
electroheterogeneous contacts with crystal hydrates with a positive surface charge, at least 14% (carbonates) have
a positive charge. The structure of ultra-fine-grained concrete has been substantiated, taking into account the
contacts between angular-shaped aggregate grains, and the possibility of increasing strength by introducing
mineral fillers and microfillers with particles 7 times smaller than the size of the previous fraction has been proven.
For the design of UFGC composition from beneficiation tailings, it is proposed to determine and ensure the



optimal value of the coefficient of displacement of aggregate grains by cement paste with the inclusion of dusty
aggregate fractions. It has been established that in cement stone UFGC with the addition of silica fume, a higher
degree of cement hydration, a smaller amount of portlandite and a larger amount of hydrosilicate gel, calcium
hydroaluminates and fine quartz grains are observed. The dependence of the physical and mechanical properties
strength of UFGC from beneficiation tailings on its composition and methods of forming small-piece products
from it has been obtained. The results of the research have been implemented - a pilot industrial batch of paving
slabs with a volume of 2970 m2 has been manufactured and laid at a construction site. The economic effect is due
to a reduction in the cost of products by 75.8 UAH /m2and amounted to 189 557 UAH for the pilot industrial batch,
recalculated to 2025 prices. The social effect is due to the utilisation of waste dumps from mining and processing
plants (M&P), freeing up agricultural land, thus ensuring that the developed concrete complies with the Green
Concrete concept. Keywords: mining and processing plant waste, beneficiation tailings, slag Portland cement,
silica fume, polycarboxylate, ultra-fine-grained concrete, structure, strength.
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