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1. YnockoHasieHHsI TeXHOJIOrii caHalii TpilmuH B acPaabTO6€TOHHOMY MOKPUTTI 6iTYMHO-TIOJIIMEPHUMU

repMeTH3yIOUMMU MaTepiajamu

2. Improvement of crack curing technology in asphalt wearing course with bitumen-polymer sealing materials

Pedepar:

1. Y nuceprauiiiziil po60oTi BUpillleHa BaXX/IMBa HAYKOBO-TIPAKTUYHA 337144, 110 [0JISITa€ B MiABUILEHHI
IOBrOBIYHOCTI HEXKOPCTKHUX JOPOJKHIX OZISTIB MIJIIXOM repMeTHU3allii TpiluH B acPpaibTO6€ TOHHOMY IIOKPUTTI
6iTYyMHO-TI0JTIMEDHMMH repMETU3YIOUMMU MaTepiajaMy 3 IMiJIBUIIEHOIO TeIJIOCTIMKICTIO, XOJI0OCTIKICTIO Ta
MILIHICTIO 34eInseHHs 3 acpasbTOOETOHHOIO IOBEPXHEIO B 30Hi TPILIMHY, @ TAKOK BUKOPUCTAHHS pallioHaIbHUX
KOHCTPYKTOPCBKO ~TEXHOJIOTTYHYX PillleHb Mif Yac IXxHbOI caHauii. [IpuBeseHi pe3yabTaTi SOCIiIKEHHS
3aKOHOMIpHOCTEN BIUIMBY BMICTY Ta MAapOYHOI B'SI3KOCTi OKMCJIEHMX HAPTOBUX JOPOXKHIX 6iTyMiB, KOHL€HTPALi
I10J1iMEPiB KJlacy TEpMOEJIaCTOIIACTIB, MacTrudikaTopa Ta pi3HUX 32 IIOXOKEHHSIM HAIlOBHIOBAYiB Ha IOKa3HUKU
BJIACTMBOCTEN OiTYyMHO-TIOJIIMEPHUX T€PMETU3YIOUMX MaTepiajiB rapsidoro 3actocyBanHs. [1oka3aHo, 10 BBEJEHHS
MOJTIMEPIB 0 MATPUYHOTO 6iTyMy 3abe3revye OisbIIni BHECOK Y 3pOCTaHHS MOT0 TEIJIOCTINKOCTI HiK ITofiable
HaCUY€HHS OTPMMAaHOI KOMIIO3ullii Tpi6HOAMCIIEpCHUMY HAallOBHIOBaYaMu. HaBeieHO po3pobiieHy METOUKY
OIIiHIOBaHHSI MIIJTHOCT] 34€IJIEHHS] TEPMOIVIACTUYHUX OiITYMHO -TI0JIIMEPHUX FepMETU3YI0UMX MaTepiaiB 3
NOBEPXHEIO acgasbTOOETOHY B 30Hi TPIMHYU. BCTaHOBJIEHO, IO TEMIIEpATypa NOBEPXHi ac(parbTOOETOHHOTO
IIOKPUTTSI B 30Hi TPIilUHU Hif yac il repmeTr3alii CyTTeBO BIUIMBAE HA MiLIHICTb aAre3iliHuX 3B'I3KiB MK

r€epMETUKOM Ta HEIO.

2. The thesis covers solving of important scientific and practical task which implies the increase of durability of
flexible road pavements by means of crack sealing in asphalt concrete pavement with bitumen-polymer sealing
materials of increased heat resistance, frost resistance and strength of adhesion to asphalt concrete surface in
zone of crack as well as the use of sustainable design and technological solutions during curing. Distress such as
cracks appear in asphalt concrete pavement courses of motor roads under the influence of traffic loads and
external climatic factors at different stages of the service period. Cracks in asphalt pavement courses result in
intensive reduction of the whole structure rigidity due to penetration of water through it to the courses of
unbound materials and subgrade soil. Analysis of foreign experience of repair of cracks in asphalt concrete
pavements indicates that crack sealing with hot applied bitumen-polymer materials is the most wide spread
technique in Europe. Possibility of formation of structure providing both high frost resistance, elasticity, service
heat resistance and strength of adhesion of hot-applied bitumen-polymer sealing materials to crack walls of road
pavement asphalt concrete has been theoretically substantiated. It has been proved that formation of two
interpenetrative spatial structures from macromolecules of thermoplastic elastomers and macromolecules of
cationic latex in bitumen volume is possible to be reached by their sequenced combining with plasticized oxidized
maltenes high content road bitumen. Evaluation methodology of strength of thermoplastic bitumen-polymer
sealing material adhesion to the surface of asphalt concrete in crack has been developed, which allows studying
the influence pattern of temperature regimen of their combining effect on adhesion strength between them.
Influence patterns of content and viscosity of oxidized petroleum road bitumen, concentration of thermoplastic
elastomers, plasticizer and various fillers on properties of hot-applied bitumen-polymer sealing materials have
been experimentally studied. Decrease of brittle point and flexibility of bitumen-polymer sealing materials at low
temperatures due to increase of plasticizing component amount in initial matrix bitumen has been found. Increase
of thermoplastic elastomer and cationic latex content in plasticized matrix bitumen demonstrated the increase of
elasticity and heat resistance of bitumen-polymer sealant by softening point criterion. It has been determined that
increase of concentration of mineral fillers in bitumen-polymer sealing material results in increase of its softening
point, brittle point and flexibility at low temperatures, and decrease of needle penetration, ductility and elasticity.
Introduction of polymers to matrix bitumen has been proved to provide higher increase of heat resistance by
softening point criterion as compared to introduction of fine fillers. Regular increase of strength of bitumen-
polymer sealing material adhesion to asphalt concrete crack surface when decreasing test temperature has been
determined by the results of the experimental research. It has been found that the value of asphalt concrete



pavement temperature during crack sealing has significant influence on absolute values of pull-off load and
strength of adhesion of sealing material to asphalt concrete surface. Increase of filler content in hot-applied
bitumen-polymer mastic composition has been shown to cause decrease of its strength of adhesion to asphalt
concrete surface. Heating of asphalt concrete surface in zone of crack, immediately prior to its sealing, gives rise
to stronger adhesive bonds between the surface and the sealant.
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