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1. YoockoHaseHHs TeXHOJIOTii caHauii TpiluH B acpanibTOOETOHHOMY [TOKPUTTI 6iTyMHO-I10IiMEPHUMU

repMeTU3yroiumu MaTepianaMM

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

Pedepar:

1. ¥V nuceprauiiiniili po60Ti BupilleHa BaXJIMBa HAYKOBO-TIPAKTUYHA 3a71a4a, 110 [10JISIra€ B MiABUILEHHI
IOBrOBIYHOCTI HEXKOPCTKUX NOPOKHIX OJATiB MIJIIXOM repMeTr3alii TpilyuH B acPpaibTOOETOHHOMY IIOKPUTTI
6iTYMHO-TIIOJIIMEPHMMH T€pMETU3YIOUMMY MaTepialaMy 3 MiBUIIEHOIO TEIMJIOCTIMKICTIO, XOJIOIOCTIMKICTIO Ta
MILHICTIO 34erIeHHs 3 ac(anbTOOGETOHHOI IOBEPXHEIO B 30HI TPIllIMHY, a TAKOK BUKOPUCTAHHS PalliOHAbHUX
KOHCTPYKTOPCBKO ~TEXHOJIOTIYHYX PillleHb IIifl 4ac IXHbOi caHauii. [IpuBeneHi pe3yabTaTi JOCIiIKEHHS
3aKOHOMIPHOCTEH BIIMBY BMiCTy Ta MapOYHOI B'I3KOCTi OKUCJIEHMX HA(PTOBUX JOPOKHIX GiTyMiB, KOHILIEHTpalLlii
noJliMepiB KJlacy TEPMOEJIACTOIIACTIB, IIacTU()IKATOPa Ta Pi3HMX 32 IOXO/KEHHSIM HANlOBHIOBAYiB HA [TOKA3HUKU
BJIACTMBOCTE GiTYyMHO-TIOJIIMEPHUX TepMETU3YIOUMX MaTepiasiB rapsiioro 3actocyBanHsl. [IokaszaHo, 1110 BBEJEHHSI
10JIiMEPiB 0 MaTPUYHOTO 6iTyMy 3ab6e3redye Ginbmnii BHECOK y 3pOCTaHHS MOro TEIMJIOCTIMKOCTI HiXK Mojjablie
HaCH4Y€HHS OTPMMAaHOI KOMIIO3ullii pi6HOAMCIIEpCHUMU HAallOBHIOBaYaMy. HaBeieHO po3po6ieHy METOIUKY
OLIiHIOBaHHS MiLIHOCTi 34€IJIEHHS] TEPMOIIJIACTUYHUX 6iTYyMHO -TOJlIMEPHUX T€pMETU3YI0YMX MaTepiaiB 3
noBepxHelo acgayibTo6ETOHY B 30Hi TPilIMHU. BCTaHOBJIEHO, 1110 TEMIIepaTypa NOBEPXHi acdasbTOOETOHHOTO
IIOKPUTTS B 30Hi TPIlMHU Mif Yac ii repMeTH3alii CyTTeBO BIUIMBAE Ha MiLIHICTb aAre3iliHUX 3B’I3KiB MiX

repMEeTUKOM Ta Helo.

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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