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1. BUKOpHUCTaHHS BYIJIELE€BUX HAHOTPYOOK B JOPO>KHBOMY Ta a€POAPOMHOMY OYAiBHUILITBI TPY IMHAMIYHUAX

HaBaHTa>XE€HHAX

2. Application of carbon nanotubes in road and airfieldconstruction underdynamic loads

Pedepar:

1. 3 orsigamy Ha Te, 110 CBiTOBA KJIiIMaTU4YHA CUTYallisl CSITHYJIa KPUTAYHOI TOUKY, I7100a/IbHUM KJIiMAT Ta €KOJIOTiYHe
cepeloBUlIE CTAIOTh BCe 6inbmUM (POKycoM gociaxeHb. ToMy iCHye HarajabHa OoTpeda y pillydnx 3axojax Ta
aJIbTEPHATUBHUX PillleHHSX 1J1s IOKPaLleHHS €KOJIOTIYHOI Ta €KOJIOriYHOI KpU3H. 3 L€l NpUYrMHU €BPONENChKUN
Co103 3aIIpOIIOHYBAB IAKET IOJIITUYHUX iHIlliaTHUB "3eJIeHni Kypc" 11 JOCATHEHHS KJIIMaTU4YHOI HEUTPAJIbHOCTI 0
2050 poky. MeTa nossirae B JOCSITHEHHI KJIIMaTU4HOI HeiTpanbHOCTI 70 2050 poky. BogHovac €C Ta iHmi Kpainu
CBiTy, TaKi sk Kurait Ta CiHranyp, 3aliponioHyBa/Iu HU3KY NOJIITUYHUX iHILiaTUB [1J151 MOKPAIEHHS CTaHy JOBKIJIsS Ta
ekoJiorii. Tomy 1€l HayKOBO-AOCJiIHUI IPOEKT, Oepyyy 1ie 32 OCHOBY, IPOBOJIATh HU3KY HAYKOBO-[IOCIiAHUX POOIT
3 izieeto "BUSIBIEHHS [Ipo6JieM Ta ix BupimeHHs". ITicss pokiB 6e3nepepBHUX iHBECTULIH Ta JOCiIKEHD LI€N IIPOEKT
IOCAT BiIMIHHUX pe3yJIbTaTiB, BKJIIOYAI0UM S5 HAYKOBUX ITy6IIiKaliil, 6e3rnocepeiHbOo MOB'I3aHNX 3 LIUM

IOCTiIHULIBKUM IIPOEKTOM, SIKi OyJIM IPUIHSATI Ta OIy0JIikOBaHi B 6araTb0x Mi>KHAPOJHUX KypHasaxX, Ta 11 HayKoBuX



ny6Jtikalii, TiCHO MOB'SI3aHNX 3 UM JOCTIAHUIBKUM ITPOEKTOM. Bei HaykoBi ry6atikanii BkitoueHi 1o
HalaBTOPUTETHIMMX MibkHapogHux 6a3 nanux Web of Science-Science Citation Index Expanded. locimkeHHs B
i}l pucepTalii 30cepeikeHi Ha 3aCTOCYBaHHI ByryelieBUx HaHOTpYOoK (BHT) y 6yziBesibHUX MaTepianax, 0CO6IMBO
acdasnbTi Ta LEMEHTHOMY 0€TOHI. AC(panbTOOETOH i IEeMEHTHUI O€TOH € OCHOBHUMU MaTepianamu [jis Oy1iBHALITBA
aBTOMOOIJIbHUX JIOPIr Ta a€POAPOMHUX ITOKPUTTIB, 5IKi CTUKAIOTbCS 3 TAKUMU IIPOOJIEMAMHU, IK KOJIMBAHHS
TeMIIepaTypy HaBKOJIMIIHbOTO CEPENOBUILA Ta MEXaHIUHI AUHAMIUHI HaBaHTaXXeHHS, TOMY [TOTPeOyI0Th
IIOKpallleHHs! eKCITyaTallifHUX XapaKTEPUCTHUK (HECYy4oi 3aTHOCTI) Ta JOBroBiuHoCTi. HanotexHoJiorii Ta
BUKOPUMCTaHHSI HAHOMATEPiaJliB pPO3IJISAAI0ThCS SIK KJIIOYOBI IIJISIXY [TOKPAIlEeHHS XapaKTEPUCTHUK LIMX MaTepialib.
3oKpemMa, BUKOPUCTAHHS ByIJIelleBUX HAHOTPYOOK aJist mogudikanii acanbTy Ta ieMeHTHOro OETOHY, NOJABaHHS
BYIJIELIeBUX HAHOTPYOOK [0 BiAIIOBiTHMX MOJIIMEPIB Ta JIETIOUOI 30711 TPU3BEJIO 10 (POPMYBaHHS KOMIIO3ULITHUX
KOHCTPYKUIMHUX MaTepialiB 3 BACOKOMILIHUMU aIre3iHUMU 3'€JTHAaHHSIMU (3aBISKU Cepii eKCIlepUMEeHTaIbHUX
IOCJIiIPKEHB) SIK 3aCcO0Y MiBUILEHHS iX HeCy4oi 3IaTHOCTI Ta POJOBXKEHHS TEPMIHY CJIyKOH, 110, Y CBOIO YEPTY,
3MeHulye nedopmaliii Ta pylHYBaHHS IOKPUTTIB, 3HM)KYE€ BUTPATU 1 CUPOBUHY, OCATalOuM TaKUM YMHOM

eHepro3bepekeHHs Ta CKOPOUYEHHSI BUKU/IIB.

2. The global climate and ecological environment have become the focus of more and more researchers as the
worldwide climate situation has reached a critical point, so there is an urgent need for positive measures and
alternative solutions to improve the environmental and ecological crisis. For this reason, the European Union has
put forward the “Green Deal” package of policy initiatives to achieve climate neutrality by 2050. The goal is to
achieve climate neutrality by 2050. At the same time, the EU and other countries worldwide, such as China and
Singapore, have proposed a series of policy initiatives to improve the environment and ecology. Therefore, this
research project takes this as the background and carries out a series of scientific research work with the idea of
“identifying problems and solving them.” After years of continuous investment and research, this project has
achieved excellent results, including 5 scientific publications directly related to this research project, which have
been accepted and published in many international journals, and 11 scientific publications closely related to this
research project. All the scientific publications are listed in the most authoritative international databases, Web of
Science-Science Citation Index Expanded. The research in this dissertation focuses on applying carbon nanotubes
(CNTs) to construction materials, especially asphalt and cement concrete. Asphalt concrete and cement concrete
are the essential materials for the construction of automobile roads and airfield pavements, which face challenges
such as ambient temperature variations and mechanical dynamic loading and need to be improved in terms of
performance (bearing capacity) and durability. Nanotechnology and the use of nanomaterials are seen as critical
ways to enhance the performance of these materials. The use of carbon nanotubes to modify asphalt and cement
concrete, in particular the addition of carbon nanotubes to the corresponding polymers and fly ash, has led to the
formation of composite structural materials with high-strength adhesive joints through a series of experimental
research to the formation of composite structural materials with high-strength adhesive joints as a means of
improving their bearing capacity and prolonging their service life, which, in turn, reduces the deformation and
destruction of the pavements and lowers the costs and raw materials, thus achieving energy saving and emission
reduction.
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(1), 50. (The article is indexed in the Web of Science-Science Citation Index Expanded, SIR Ql)
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indexed in the Web of Science-Science Citation Index Expanded, JCR Q1)
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7. A Bieliatynskyi, S Yang, V Pershakov, M Shao, M Ta. Study of crushed stone-mastic asphalt concrete using
fiber from fly ash of thermal power plants. Case Studies in Construction Materials, 2022, 16, e00877. (The
article is indexed in the Web of Science-Science Citation Index Expanded, SJR Ql)

https:/ /doi.org /10.1016 /j.cscm.2022.e00877 Personal contribution: The prerequisites were studied, and
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method to restore asphalt pavements are proposed.
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Journal of Environmental and Civil Engineering, 2022, 1-18. (The article is indexed in the Web of Science-
Science Citation Index Expanded, SIR Q2) https://doi.org/10.1080/19648189.2022.2110160 Personal
contribution: preliminary statistical analysis of the prerequisites for researching the properties and
technology of epoxy asphalt concrete by adding fiber from fly ash from thermal power plants.

e 11. A Bieliatynskyi, S Yang, V Pershakov, M Shao, M Ta. Study of concrete properties based on crushed stone
sand mixture and fiber of fly ash of thermal power plants. Science and Engineering of Composite Materials,
2022, 29 (1), 412-426. (The article is indexed in the Web of Science-Science Citation Index Expanded, SIR Q2)
https://doi.org /10.1515 /secm-2022-0167 Personal contribution: The research results of the concrete
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Poland, 2022, 40 (2), 270-288. (The article is indexed in the Web of Science-Science Citation Index Expanded,
SIR Q3) https:/ /doi.org/10.2478 /msp-2022-0025 Personal contribution: the influence of the number of
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products from Chinese thermal power plants was studied.
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asphalt concrete pavements. Materials Science-Poland, 2022, 40 (2), 181-195. (The article is indexed in the
Web of Science-Science Citation Index Expanded, SIR Q3) https://doi.org/10.2478 /msp-2022-0021 Personal
contribution: the influence of climatic factors on the quality of hot recycling for the repair of asphalt
pavements.

« 15. A Bieliatynskyi, S Yang, V Pershakov, M Shao, M Ta. Exploring the use of modern fly ash materials from
chinese power plants in road and airfield infrastructure.Environmental Engineering & Management Journal
(EEMJ), 2023, 22 (3), 527-537. (The article is indexed in the Web of Science-Science Citation Index Expanded,
SIR Q3) https://eemj.eu/index.php /EEM]J /article /view /4672 Personal contribution: the optimal methods of
using modern materials from fly ash of Chinese power plants in road and airfield infrastructure were
established.

« 16. A Bieliatynskyi, S Yang, V Pershakov, M Shao, M Ta. State of the roadside environment from repair works
using various materials. Materialwissenschaft und Werkstofftechnik, 2022, 54 (6), 717-724. (The article is
indexed in the Web of Science-Science Citation Index Expanded, SIR Q3)
https:/ /doi.org/10.1002 /mawe.202200244 Personal contribution: assessment of the parameters of the

roadside environment from repair work using different materials.
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