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1. BeToHu, 6yniBesIbHI PO3YNHU Ta KOMITO3ULiMHI II0JIIMEPHI MaTepiajiu 3 BUKOPUCTAHHSIM NOJidpaKkiiitHuX

PELMKIIIHIOBUX HaIIOBHIOBAYIB i3 3a1i3HUYHUX 3a71i300€ TOHHUX LITIaJ

2. Concretes, mortars, and composite polymer materials using polyfractional recycled fillers from reinforced
concrete railway sleepers

Pedepar:

1. MeTo10 nocminKeHHs € po3pobJieHHs 6eTOHIB, Oy iBeIbHUX PO3UYMHIB Ta KOMIIO3ULIIHHUX [TOJiIMEPHUX MaTepiaiB
Ha OCHOBI NoTidpaKiifHUX PELUKIIHTOBUX HAaTIOBHIOBAUIB i3 327113006 TOHHUX 3aJ1i3HUYHUX 1ITIaj JJ1s1 BUPIIeHHS
aKTyaJIbHOTO HayKOBOTO 3aBJIaHHS [IOBTOPHOTO BUKOPUCTAHHS 1 yTUJli3allii nepepobeHNX BiXomiB

3aJ1i300€ TOHHUX 3aJ1i3HUYHUX LIIaJl IK BTOPMHHUX MaTepiaiiB y OyiBeJbHil ramysi Ta miBUIIEHHS SKOCTi
PELUKIIHrOBUX MaTepianiB. OTpMMaHi HOBi HAYKOBi pe3yJIbTaTy IOJISTal0Th Y BCTAHOBJIEHHI 3aJ1€5KHOCTI Pi3nKo-
MEXaHIYHUX BJIACTUBOCTEN 6ETOHIB, Oy[liB€JIbHUX PO3YMHIB Ta MOJiMEPHUX KOMIIO3ULITHAX MaTepiaiB Bif
CHiBBiHOLIEHHS BMiCTY B'SDKY4OTO, 3aII0BHIOBAYiB Ta HAIIOBHIOBAUIB, SIKi € MOJi(PPaKLiiHUMU PELUKIIHTOBUMNA

Marepianamu i3 MoapibHeHUX 3aJ1i300€ TOHHUX 3aJII3HUYHUX MIT1aj. Briepiie BCTaHOBJIEHO 3HAK Ta BEIMYUHA



€JIEKTPOIIOBEPXHEBOTO MOTEHIIialy YACTUHOK IOJIIMETUIIMETAKPUIIATY Y MTOJIIMEPHMX KOMIIO3ULIHMX MaTepiajax.
Lle po3BUHYJIO ysBIEHHS PO (POPMYBAHHS CTPYKTYPH MOJiIMEPHUX KOMIIO3ULIIMHMX MaTepiajliB 32 paXyHOK
B3a€MO/ii IPOTUJIEKHO 3apsIpKEHNX aKTUBHUX LIEHTPIiB [I0JIiMEPY i HallOBHIOBAaYa i3 NuiyBaToi ppaxuii 3anukKis
3aJ1i300€ TOHHUX 3a/1i3HUYHUX 1Majt. Habyniu noaasblioro po3BUTKY YsIBJIEHHS IPO GOPMYBaHHS CTPYKTYPU
OyZIiBesIbHUX PO3YMHIB i 6ETOHIB HA OCHOBI KPYIHOI, APiGHOI Ta NuiyBaToi (ppakiiil pelyKIIiHrOBUX HAallOBHIOBAYIB i3
3QJIMIIKIB 3aJ1i300€ TOHHUX 3aJIi3HWYHUX IIMAJ 3aCTOCYBAaHHSAM Y PO3PaxyHKax CKJIaZiB ONTUMAJIbHUX BEJIUYMH
KoeilieHTiB pO3CYHEHHS YaCTMHOK IIiCKy APiOHOI0 (PpaKlliielo Ta YACTUHOK LIeMEHTY IIUJIYBaTOI0 PpaKLielo.
[IpakTH4He 3HaY€HHS! OTPMMAHUX Pe3yJbTATIB MOJISITAa€ y PO3POOLIi METOY OTPUMAHHS PELIUKIiHTOBUX
3aII0BHIOBAYIB i3 3aJ1{300€ TOHHUX 3aJiI3HUYHUX LIMaJ, 2 TAKOXK CKJIaMiB OyiBeJbHUX PO3YMHIB, OETOHIB Ta
MoJliMepHUX HAallOBHEHUX MaTepiasliB 3 BUKOPUCTAHHSM NOJMiQPaKLiiiHUX PELUKIIiHIOBUX HAITIOBHIOBAYIB i3
3aJ1i306€TOHHMX 3J1i3HUYHUX LITAJI IIPU 30€PEXKEHHI OCTaTHBOI MilJHOCTI. JIOCSITHYTO piBeHb 3MEHILIEHHS
BYIJIELIEBOTO CJIily MaTepiasiB Ha BTOPMHHUX 3aMI0BHIOBaYax 13 % Ha Ky6i4YHMI1 MEeTp BUTOTOBJIEHOTO GETOHY 32
PaxyHOK 3MEHIIEHHs] BUTPATH LIEMEHTY i 3aMiHM IPUPOJIHMX 3aII0OBHIOBAYIB 1€OHIO i TiCKY Ha BTOpUHHI. Pe3yabTaTu
IOCJIiIKEHDb BIIPOBAJIPKEHO Ha MiJNPUEMCTBI 3aJ1i3HUYHOrO TPAHCIIOPTY i B OCBITHBOMY IIPOLIEC [JI4 i OTOBKU
6aKaaBpiB, MariCTPiB i JOKTOPIB Pinocodii.

2. The aim of the research is to develop concretes, mortars and composite polymer materials based on
polyfractional recycled fillers from reinforced concrete railway sleepers to solve the current scientific problem of
reusing and recycling of waste reinforced concrete railway sleepers as secondary materials in the construction
industry and improving the quality of recycled materials. The new scientific results obtained consist in establishing
the dependence of the physical and mechanical properties of concretes, mortars and polymer composite materials
on the ratio of the content of binder, aggregates and fillers, which are polyfractional recycling materials from
crushed reinforced concrete railway sleepers. The sign and magnitude of the electric surface potential of
polymethyl methacrylate particles in polymer composite materials were established for the first time. This
developed the idea of the formation of the structure of polymer composite materials due to the interaction of
oppositely charged active centers of the polymer and the filler from the dusty fraction of the remains of reinforced
concrete railway sleepers. The idea of forming the structure of mortars and concretes based on coarse, fine, and
dusty fractions of recycled fillers from the remains of reinforced concrete railway sleepers was further developed
by using in the calculations of compositions the optimal values of the coefficients of separation of sand particles by
the fine fraction and cement particles by the dusty fraction. The practical significance of the results lies in the
development of a method for producing recycled aggregates from reinforced concrete sleepers, as well as
formulations of mortars, concretes, and polymer filled materials using polyfractional recycled fillers while
maintaining sufficient strength. A reduction of the carbon footprint by 13% per cubic meter of concrete was
achieved due to lower cement consumption and replacement of natural aggregates with recycled one. The
research results were implemented at the railway transport enterprise and in the educational programs for
bachelor’s, master’s, and PhD students.
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