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2. Increasing the durability of asphalt pavement by reducing the technological aging of bitumen

Pedepar:

1. Y nuceprauiiiziilt po6oTi BUpilleHa akTyajlbHa HAayKOBO-IIPAaKTMYHA 33/1a4a, 110 OJISITa€ B MiJBUIIEeHH]
IOBrOBiYHOCTI ac(asbTOOETOHHOTO IOKPUTTS. [IpoBejeHi TEOPETUKO-EKCIIEPUMEHTAJIbHI TOCIIiI>)KEHHS 103BOJINIIN
BCTAaHOBUTHU 3aKOHOMiPHOCTi 3MiHU BJIACTUBOCTEH GiTyMiB Mif] YaC TEXHOJIOTIYHOTO CTAPiHHS Ta YAOCKOHAIUTU
METO/I, BU3HAYEHHS TEXHOJIOTIYHMX TEMIIEPATyp BUPOOHNULITBA Ta YIIbHEHHS ac(PaJbTOOETOHHUX CyMillEe.
BcraHOBJIEHO, 1110 BUKOPUCTaHHS MOIU(PIKyI0Unx 0OABOK HA OCHOBI KaTiOHHUX II0BEPXHEBO-aKTUBHUX PEYOBUH Ta

nosnimepis tuny CBC, npu3BOAUTh [0 HiIBUILIEHHS CTIMKOCTI 6iTyMiB 10 TEXHOJIOTIYHOTO CTAPiHHS Ta 30€PEKEHHIO



BJIACTUBOCTEN ac(asbTOOETOHHOTO MOKPUTTS MiJ] Yac eKCIUTyaTallii, TUM CaMUM 306iJIbIIYIOYH 0T0 IOBrOBIYHICTb.
Po3po6sieHi 3ax0u 3 MifBUILIEHHS TOBrOBiYHOCTI acdasbTOOETOHHOTO IIOKPUTTS, 10 BKJIIOYAIOTh BUGIp 6iTyMy 111
BUPOOHULITBA acPaibTOOETOHHUX CyMilllel 3 ypaxyBaHHSM Oro TEXHOJIOTIYHOTO CTapiHHS, IiABULLIEHHS CTiMKOCTI
6iTyMiB 1O TEXHOJIOTIYHOIO CTapiHHS, B TOMY YMCJIi 3 BUKOPUCTaHHSIM MOAM(IKyIOUUX J06ABOK, a TAaKOX

opraHizauifiHi 3aX0u 010 3ar106iraHHs CTapiHHIO GITYMIB I [i€l0 TEXHOJIOTIYHUX TEMIIEpaTyp.

2. In the Thesis the relevant scientific and practical issue of increasing the durability of asphalt pavement is solved.
Conducted theoretical and experimental studies have established the patterns of changes in the bitumen
properties during technological aging, which consist in changing the mass, reducing the penetration at 25 °C,
increasing the softening point, brittleness temperature and dynamic viscosity at all temperatures. According to the
research results, the method of determining the process temperatures of production and compaction of asphalt
mixtures was improved. This method is establishing the mixing temperature of bitumen with aggregate by
temperature-viscosity dependence of the source bitumen followed by establishing the compaction temperature of
asphalt mixtures by the temperature-viscosity dependence of aged bitumen by RTFOT method at equivalent
temperature. It is established that the use of modifying additives based on cationic surfactants and polymers such
as SBS leads to increasing the bitumen resistance to technological aging, which is manifested in reducing the
change in mass, reducing the softening point, increasing the residual penetration and reducing the aging indexes,
and, accordingly, preserving the properties of the asphalt pavement during operation, thereby increasing its
durability. Reducing the technological aging of bitumen has a positive impact on the durability of asphalt concrete.
At a design temperature of 10 °C, the elasticity modulus of asphalt concrete on the source bitumen is slightly
higher than the elasticity modulus of asphalt concrete on modified bitumen. At low operation temperatures,
modified asphalt concretes are less rigid, and at high operation temperatures in the case of surfactants using - are
identical to asphalt concrete on the source bitumen; in the case of polymer using they are more rigid, which allows
predicting higher durability of asphalt pavement at increasing the bitumen resistance to aging. The fatigue life of
asphalt concrete grows with increasing resistance of bitumen to technological aging. At the same time, asphalt
concrete on the polymer modified bitumen is more durable. The increased fatigue life of the modified asphalt
concrete is preserved during operational aging, which indicates an increase in the durability of the asphalt
pavement as a whole. Measures to increase the durability of asphalt pavement, including the choice of bitumen for
the production of asphalt mixtures taking into account its technological aging, increasing the bitumen resistance
to technological aging, including the use of modifying additives, as well as organizational measures to prevent
bitumen aging under temperature were developed.
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