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2. Improvement of the methodology for determining and predicting variations in the performance characteristics
of asphalt pavement under the influence of deicing agents in the climate of Northwest China

Pedepar:

1. Inceprauiiina poo6ora: 193 c., 32 tab6in., 61 puc., 4 nox,., 147 mxepesn. YIOCKOHAJIEHHS METOJVIKU
BU3HAYEHHS TA TTPOTHO3YBAHHS 3MIHU EKCITTYATAUIMHUX XAPAKTEPUCTUK ACOATTBTOBETOHHOTO
[MTOKPUTTS AOPIT ITPU BIUIVIBI [TPOTUOXXEJIEJHMX PEHOBVH B YMOBAX KJIIMATY TTIBHIYHO-3AXIJHOI'O
KHTAIO. Meta po60TH NOJISITA€ B yIOCKOHAJIEHI METOAMKY OLiHKY Ta IIPOTHO3YBAaHHS 3MiHM €KCIUIyaTalliitHUX
XapaKTepUCTUK acPanmbTOOETOHHOTO IIOKPUTTS LOPIT 3 ypaxyBaHHIM 3MiHU i3NYHUX, TigpodiznyHux Ta
MEeXaHiYHUX BJIaCTUBOCTEN acdasbTOOETOHY, IIpY BILJIMBI IPOTHOXKEJIEHUX PEYOBUH B yMOBax Kiimaty IliBHiuHO-
3axigHoro Kurat. O6'eKTOM [OCIIIIPKEHHS € NIPOLEC 3MiHU €KCILIyaTallilHUX XapaKTE€PUCTHK acPaibTOOETOHHOTO
IIOKPUTTS JOPIr. [IpegmMeTom JOCIiIKEHHS € BCTAHOBJIEHHS 3aKOHOMIPHOCTEN KOMILJIEKCHOTO BILJIUBY

IIPOTUOXKEJIEJHUX PEYOBUH Ha BJIACTUBOCTI ac(asbTOOETOHHOTO TIOKPUTTSI IOPir. MeToau NocCiiKeHHsI.



JocniIHO-eKCIEPUMEHTAIbHI JOCIIIPKEHHS eKCIUIyaTaliiHUX XapaKTePUCTUK acasibTOO€TOHHMX ITOKPUTTIB Mif
BIIJINBOM IIPOTUOXKEJIEJHNX PEYOBUH. Y3araJbHEHHS PE3YJbTaTiB JOCIII)KE€Hb 3 BUKOPUCTAHHIM aHaJIITUYHOTO i
MaTeMaTU4YHO-CTATUCTUYHOIO METO/IB OIPALIIOBAHHS PEe3y/bTaTiB. T€OpeTUYHI NOCiI)KEHHS 3[i/ICHIOBAJINCh Ha
OCHOBI piBHSIHb M€XaHiKU Ta ripOMEXaHiKy, a TAKOX i3 3aCTOCYBAHHSIM Cy4aCHUX IIPOrpPaMHUX IPOAYKTiB Matlab,
SPSS, Prism, Python. ExcnieprMeHTanbHi JOCTIIKEHHSI BUKOHAHI Ha CIeliajibHill eKCcliepUMeHTasbHil yCTaHOBL i3
BHMKOPHCTaHHSIM BUCOKOTOYHUX BUMIipIOBAJIbHUX NPUJaZiB. Pe3ysbTaTy eKcliepuMeHTiB 06pobiIsiimcs i3
3aCTOCYBAaHHSM METO/IIB IIJIaHYBAHHS €KCIIEPUMEHTY Ta MaTEMATU4HOI CTaTUCTUKU. ChOTOHI 3aCTOCYBAaHHS
[IPOTUOKEJIEITHUX PEYOBUH HA OPOTaX € CTAaHIAPTHUM 3aX0/10M 6€3IeKU PyXYy i IHUPOKO BUKOPUCTOBYETHCS J1JISI
3MMOBOTO YTPUMAaHHS Pi3HUX NOPOKHIX TOKPUTTIB, MOCTIB i 37liITHO-TIOCaAKOBUX CMYT aeponoprTis. [Ipore,
3aCTOCYBaHHS [IPOTUOXEJIEIHUX PEUYOBHUH € I7100a/IbHOI0 ITPO6JIEMOIO, 1[0 CIIOHYKA€ HAYKOBLIIB Ta JOCiIHUIIbKI
YCTaHOBU NIPOBOAUTH JOCJII)KEHHS 3 BUBHAYEHHSI BIUIMBY NIPOTUOXKEJIEAHUX PEUOBMH Ha KOHCTPYKLil JOPOKHBOTO
IIOKPUTTS i HABKOJIMIIHE CepefoBUlle. Y X0/1i BUKOHAHHS JOCIIIHUIBKOI po60TH 6YJI0 LOCTIIKEHO 3MiHY
TeMIIepaTypHUX NlapaMeTpiB mapis acPparbTOOETOHHOTO, 10 J03BOJINIO BCTAHOBUTH ONITUMAJIbHi 3HAaU€HHS
KOHILIEHTpALii TPOTHUOXEJIENHUX PEYOBMH, B 3aJIEJKHOCTI Bif] TOYKM 3aME€P3aHHA, [JI OLiHKY X BIUIMBY Ha
BJIACTUBOCTI acanbTo6eTOHY. BCTaHOBIEHO 3a/1€XKHOCTI 3MiHM €KCIIyaTaliiHUX XapaKTePUCTUK
acdanbTo6eTOHHOTO ITOKPUTTS JOPIT, BiJl BIUIMBY IIPOTHOXEEeIHNX Pe4oBUH 3 KoHLeHTpauieo NaCl 20 %,
CH4N20 15 %, CH2CH3OH 20%, nnpu nonepenHbOMY 3aMOPOKYBaHHI-BiiTaBaHH] 3pa3KiB ac(anbTOOETOHY B
ymoBax Temneparyp -5°C; -15°C; -25°C, Hacu4eHi-3BOJIOKeHi Ta ripoinHaMi4YHOMY BIIMBI. [1J1 TPOBeIeHHS
IOCJIiIKEHb PO3p06JIeHa METOAMKA Ta BUTOTOBJIEHA €KCIIEPMMEHTAJIbHA TiIpOAMHAMIYHA YCTAHOBKA, SIKa iMiTye
IIpoliec BIUIMBY PilHU Ha JOPO>KHE ITOKPUTTS Bifl, LIMHYU aBTOMOOIJIS IIifl 4ac pyxy Ta AO3BOJIsIE IPOBOIUTH
MOJIEJIIOBAHHS PI3HUX PEXXMMIB €KCIIyaTalii 171 OLiHKYA 3MiHM XapaKT€PUCTHUK IIOKPUTTS JOPIr. Y O0CKOHAJIEHO
KJIACUYHY MOJIeJIb IPOTHO3YBaHHS €KCIIyaTallilHUX XapaKTEPUCTUK acPasibTOOETOHHOTO NOKPUTTS fopir GM(1, N),
3a paxyHOK iHTerpyBaHHs 06a30BUX 3Ha4€Hb 3 BUKOPUCTAaHHSIM dpopmysu CiMIICOHA, IO JO3BOJIUIIO OTPUMATH HOBY
mogesb npornodysadHs NPGM(1, N), TouHicTb siKOi nepeBulye aHasnor Ha 13-16 %, BogHOYaCc MakCUMaJbHe

3HAYEHHS BiIHOCHOI NOXUOKM ITPU NEPEBIpLi HA afleKBaTHICTb He nepesuiye 4,2 %.

2. Ph.D. thesis: 193 p., 32 tables, 61 figures, 4 appendixes, 147 references. IMPROVEMENT OF THE METHODOLOGY
FOR DETERMINING AND PREDICTING VARIATIONS IN THE PERFORMANCE CHARACTERISTICS OF ASPHALT
PAVEMENT UNDER THE INFLUENCE OF DEICING AGENTS IN THE CLIMATE OF NORTHWEST CHINA. The aim of
the work is to improve methods for assessing and predicting changes in the performance characteristics of asphalt
pavement, taking into account changes in the physical, hydrophysical and mechanical properties of asphalt
concrete, under the influence of deicing agents in the climate of Northwest China. The object of research is the
process of changing the performance characteristics of asphalt pavement. The subject of the research is to
establish the regularities of the complex effect of deicing agents on the properties of asphalt pavement. Research
methods. Experimental studies of the performance characteristics of asphalt pavements under the influence of
deicing agents. Generalization of research results using analytical and mathematical-statistical methods of
processing the results. Theoretical studies were carried out on the basis of the equations of mechanics and
hydromechanics, as well as using modern software products of Matlab, SPSS, Prism, Python. Experimental studies
were performed on a special experimental setup using high-precision measuring instruments. The results of the
experiments were processed using the methods of experiment planning and mathematical statistics. Today, the
use of deicing agents on roads is a standard traffic safety measure and is widely used for winter maintenance of
various road surfaces, bridges and airport runways. However, the application of deicing agents is a global problem,
prompting scientists and research institutions to conduct studies to determine the impact of deicing agents on
roadway structures and the environment. In the course of the research work, changes in the temperature
parameters of asphalt concrete layers were studied, which made it possible to establish the optimal values of the
concentration of deicing agents, depending on the freezing point, to assess their effect on the properties of asphalt
concrete. The dependencies of changes in the performance characteristics of asphalt pavement on the influence of
deicing agents with a concentration of NaCl 20 %, CH4N20 15 %, CH2CH3OH 20 %, during preliminary freezing-
thawing of asphalt concrete samples at temperatures of -5 °C, -15 °C, -25 °C, saturated-moistened and



hydrodynamic impact were determined. To conduct the research, a methodology was developed and an
experimental hydrodynamic apparatus was manufactured that simulates the process of fluid impact on the road
surface from a car tire while driving and allows for modeling of various operating modes to assess changes in road
pavement characteristics. The classical model for predicting the performance characteristics of asphalt pavement
GM(1, N) was improved by integrating the basic values using the Simpson formula, which allowed us to obtain a
new prediction model NPGM(1, N), the accuracy of which exceeds the analog by 13-16 %, while the maximum value
of the relative error when checking for adequacy does not exceed 4.2 %.
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