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aBTOMOOITIbHUX JOPIT.

2. Improvement of the method for calculating infiltration wetting of the working layer of highways subgrade.

Pedepat/anoranis:

1. Y puceprauiiiziilt po60Ti BUpilIEeHO aKTyaJbHY HAyKOBO-TIPUKJIAAHY 33a4y 010 Y OCKOHAJNIEHHS METOLY
[IPOTHO3YBaHH iHIIBTPALIMHOIO 3BOJI0KEHHS pOO0YOro Mapy 3€MJISTHOTO I10JIOTHA aBTOMOOIJIbBHUX JOPIr.
3anponoHOBaHUM MiAXill TOEAHYE IIPOCTOPOBO-4ACOBE MO EJIIOBAHHS 3MiHM BOJIOTOCTI, BU3HAYEHHS MEXI
KPUTUYHOTO 3BOJIOXKEHHSI, JOCIIIIPKEHHS Hallpy>XeHO-1e(POPMOBAHOI0 CTaHy JIOPO>KHbOI KOHCTPYKIIi Ta
GaraTokpuTepiasbHM BUOIp palioHaIbHUX KOHCTPYKTUBHUX pilleHb. HaykoBa HOBU3HA OJI€P>KaHUX PE3YJIbTaTiB
[I0JITa€ B TAKOMY: yIlepllle TPOBEEHO YNCIIOB] €KCIIEPUMEHTAJbHI JOCiI>)KEHHS HapyXeHO-1e(dhOpMOBaHOTO
CTaHy Ha TPUBMMIPDHUX MOZEJIX NOPOKHBOI KOHCTPYKIi 17151 pPi3HUX BUJIIB I'PYHTIB 3€MJISTHOTO MOJIOTHA, BUCOT
HACHUIIy Ta PiBHiB TPAHCIIOPTHOT'O HAaBaHTaKE€HHS 32 YMOB [I0BHOTO i IOCTYIIOBOT'O 3BOJIOXKEHHS; YAOCKOHAJIEHO
MaTeMaTU4HYy MOJ€JIb IIPOTHO3YBAaHHS iHQiNbTPALiiHOTO 3BOJIOKEHHS pOO0YOro MWapy 3€MJISTHOTO I10JI0THA
IIJIIXOM BBEZIEHHS IIPOCTOPOBO-4acoBoi PyHKIiI mkepesia 3B00keHHs f(z,t)=q(t)p(z); yLOCKOHANEHO METOOMKY

BU3HAYEHHS MEXi KDUTUYHOTO 3BOJIOKEHHS 3 YPaxyBaHHSIM KPUTUYHOI BOJIOTOCTI, 4acy il TOCATHEHHH,



MaKCHMaJIbHO] IJIMOMHY Ta G0KOBOTO MOMMPEHHS BOJIOTH; YI,OCKOHAJIEHO METO, BUOOPY OPOXHbOI KOHCTPYKIi 32
XapakTepom 3MiHu fedopMalLiiil Z mif HaBaHTa)KEHHSIM i3 ypaxyBaHHSIM KOIWITOPUCHOI BapToCTi. [TpakTuiHe
3HA4YEHHS OJIEP>KaHUX PE3YJIbTATIB MOJIArae Y MOXKJIMBOCTI BUKOPUCTAHHS 3alIPOIIOHOBAHOI METOAMKY IIiJl 4aC
IIPOEKTYBAHHS, PEKOHCTPYKILii, KaiTaJlbHOTO PEMOHTY Ta €KCILIyaTallilfflHOTrO YTPUMaHHS aBTOMOOIIbHUX IOPIr AJ1s
OLIiHIOBAaHHS PU3UKY I1€PE3BOJIOKEHHSI pOOOYOrO APy 3€MJISTHOTO TI0JIOTHA, OOIPYHTYBAaHHSI KOHCTPYKTUBHUX
3aXO0JiB PETYJII0BaHHS BOLHO-TEIJIOBOTO PEKMMY Ta ITOPIiBHSIHHS IPOEKTHUX PilllEHb 32 TEXHIYHUMU 1
€KOHOMIYHMMMU [TOKa3HUKaMU. Pe3ysbTaTy HOCTiIKeHHs! BUKOPUCTAHO I/l 4aC HayKOBO-TEXHIYHOTO CYIIPOBOIY
POOGIT Ha aBTOMOOGINBHUX JOPOTaX Aep>kaBHOro 3HaueHHs P-24, H-03 i H-25 B IBano-®paHKiBChKil Ta
XMeIbHULBKIN 06J1aCTSAX, a TAKOXK YIIPOBaIKEHO B OCBIiTHIN Npolec HaljioHasbHOro TpPaHCIIOPTHOTO YHIBEPCUTETY.
KiouoBi cyioBa: aBToMO6iIbHA OPOTra, BOAHO-TEIJIOBUN PEXUM, BOJIOTICTb I'PYHTY, TiApOIMHAMIYHI CUIU, IPYHT,
nedopmalii, TOPOKHIl 0J4r, JOPOXKHS KOHCTPYKIisl, 3eMJISIHE NTOJIOTHO, KoedilieHT ¢inbTpallii, MaTeMaT4Ha
MOJeJib, MaTeMaTHUYHe MOJIeJII0BaHHSI, HallpyKeHo-1edOpMOBaHuil cTaH, QinbTpauiiHui MoTiK, QinbTparis.

2. The dissertation solves the applied scientific problem of improving the method for predicting infiltration wetting
of the working layer of road subgrade of highways. The proposed approach combines spatial-temporal modelling
of moisture change, determination of the critical-wetting boundary, investigation of the stress-strain state of the
road structure, and multi-criteria selection of rational structural solutions. The scientific novelty of the results
consists in the following: for the first time, numerical experimental studies of the stress-strain state on three-
dimensional models of the road structure were carried out for different subgrade soil types, embankment heights
and traffic-load levels under full and gradual wetting conditions; the mathematical model for predicting infiltration
wetting of the subgrade working layer is improved through the introduction of a spatial-temporal moisture-source
function f(z,t)=q(t)p(z); the method for determining the critical-wetting boundary is improved, taking into account
critical moisture content, the time to reach it, maximum depth and lateral spread of moisture; the method for
selecting a road structure is improved based on the pattern of deformation Z change under load, taking
construction cost into account. The practical significance of the results lies in the possibility of using the proposed
methodology in the design, reconstruction, major repair and operational maintenance of highways to assess the
risk of excessive wetting of the subgrade working layer, to substantiate structural measures for regulating the
water-thermal regime, and to compare design solutions by technical and economic indicators. The research
results have been used in the scientific and technical support of works on highways of state significance P-24, N-
03 and N-25 in Ivano-Frankivsk and Khmelnytskyi oblasts, and have also been introduced into the educational
process of the National Transport University. Keywords: highway, water-thermal regime, soil moisture content,
hydrodynamic forces, soil, deformations, road pavement, road structure, subgrade, filtration coefficient,
mathematical model, mathematical modeling, stress-strain state, filtration flow, filtration.
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