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JOCJIIVKEHHSA 3HOCY ACPAJTBTOBETOHHOI'O ITIOKPUTTA 3
YPAXYBAHHAM BIIVIUBY TEMIIEPATYPH, BOJIOT'OCTI ITIOKPUTTA
I HAABHOCTI ATPECUBHUX CEPEJOBMUII]

CenoB A.B., ®omenko O.0.
XapkiBcbKHUil HAlIOHAJIbHUI ABTOMOOIJILHO-10POKHIN YHiBepcUTeT

Anomauin. OOHuM 3 OCHOBHUX BUOIE HOUKOONCEHb OOPOICHIX NOKPUMMIB € IX NepedyacHuli 3HoC nio
BNIUBOM KOJIIC MPAHCHOPMHUX 3AC00I8, ¥ NOEOHAHHI 3 MIHAUBUMU MEMEOPONOSIUHUMY YMOBAMU HA-
BKONIUUHBO20 cepedosuyd. AHanizyrouu npupoOHO-KAIMAMU4Hi aKmopu, MOXCHA 6CMAHOBUMU, WO
PI3HI NO20OHI YMOBU MAIOMb PI3HUL 6NIUE HA CTHAH 0OPOIICHLO2O NOKpUmMMmSL. Y cmammi po32ensHymo
BNIUG MEMNEPAYPU, 80JI020CHIT U HASABHOCTI PO3UUHIE XIOPUCIIUX NPOTHUONCETCOHUX Mamepianie Ha
npoyec CMupauHHs acghaibmodemoHHo20 NOKPpUMMs 8 OCIHHbO-3UMOBUL Nepiod. BUHUKHEHHS 8elUKUX
nepenaoie memnepamypu i 80J1020Cmi NPUCKOPIOE NPOYecU CMAPIHHS MAmepianie, 3 KuX 6UKOHAHI
wapu, enauUSa4U Ha ix 0062068IYHICMb [ 3HOCOCMIUKICTb.

Knrouoei cnosa: acanbmobemonte nokpumms, 3HOC, memnepamypa nogimps, 80102iCmb, NPOMu-

odiceNleOHi mamepianu.

Beryn

IosiBa BemMKO1 KUTBKOCTI Cy9acHUX MIBHUJIKI-
CHHX aBTOMOOLIIB 3 MOJIMIIEHNMU JUHAMIYHH-
MU XapaKTEpPUCTHKAMHU 1 30UIBIIEHHS YacTKU
aBTOMOOLIIIB, OCOOJIMBO BEIMKOI BaHTAXKOIIIJI-
HOMHOCTI, y 3HauHii Mipi IPUCKOPHIIN PYHHY-
BaHHS aBTOMOOUIBHHMX JOpPIT 3 achambTOOCTOH-
HUM TOKpUTTsAM. Ha acganbToOeTOHHHX ITOK-
PUTTSX JIOPIr BCE YACTIllIe CHOCTEPIraroThCs
iacTiyHi Jgedopmariii, Komii Ta TpilMHHA, TPH-
CKOPIOETBCS iX 3HOC. BHacmiok mporo morip-
IIYEThCS TPAHCHOPTHO-EKCIUTyaTalliHUI CcTaH
JIOPIT, 3HIXKYEThCS IMBUJAKICTh PYyXY, IiJBUIILY-
€TBCsI COOIBAPTICTh MEPEBE3CHb aBTOMOOITEHIM
TPaAHCIIOPTOM, BCE OiTbIlle BUTpAT MOTPIOHO Ha
PEMOHT JIOPOXKHiX MOKPHTTiB [1, 2].

BinOyBaeTbcsi iHTEHCUBHUI 3HOC MOKPUTTS
10 BCii MIMPUHI MPOI3HOT YaCTHUHU Ta y MeEKax
cMyru Hakary. [IpocTip MiX cMyramu Hakary
MOCTYTIOBO 3a0pYAHIOEThCS, 3aMacioeThes. Ta-
KO)K Ha pYHHYBaHHS BIUIMBAIOTh €KOJIOTi4HI
¢daxTopu. CrymiHe pyHHYBaHHs 3HOCY 1 3amac-
JIIOBaHHS 3aJISKHUTh BiJl TEPMIiHY CIIy>)KOU J0pO-
KHBOI'O MOKPHUTTS, BiJ CKJIAIy, a TAKOXK BiJ iH-
TEHCHBHOCTI PyXy TPaHCHOPTHUX 3ac00iB 1 Mic-
1151 pO3TallyBaHHS JOPOTH.

AHaJji3 myOmikanii

OTxe, Ha YMOBH 3YCTIJICHHS KOJIIC aBTOMOOi-
7S 3 JIOPOXKHIM TOKPUTTSM BIUIMBAE TEPMiH
CIIy’)KOM TOKDHUTTS, IHTEHCUBHICTb PYXY, KiJib-
KICTh HIKiJJIMBUX BHUKHJIB MTPOMHUCIIOBUX ITi/II-
PHEMCTB Ta MPHUPOJHO-KJIIMATHYHI (AKTOPH.
Ilpu 11bOMy BHSBIISETHCS HEPIBHOMIpHA 3MiHA
YMOB 34CIUICHHS B MONEPEYHOMY i MOJOBXKHBO-
My npodinsx aBTOMOOLIBHOI goporH [3].

AHani3yroun TpUpOAHO-KIIMaTH4HI (pakTo-
PH, MO’KHA BCTAaHOBUTH, IIIO Pi3HI MOTOAHI yMO-
B MalOTh PI3HWH BIUIMB Ha CTaH JOPOXXHBOTO
MOKPUTTSL. Y JITHIN Nepio]] pOKY CTaH MOKPUTTS
€ CYXUM 1 YUCTHM, TOMY YMOBH PyXy TPaHCIOP-
THOTO 3aC00Yy € Oe3NeYHUMU.

[Mpn npoMy Koe(dillieHT 3UerieHHS CTaHO-
BUTbh MaKCUMaJlbHE 3HAYECHHS ISl JaHOT IOpOTH.
VY nepexinHui nepion cTaH MOKPUTTS HOTipIIy-
€THCSI 32 PAXYHOK BUHMKHEHHSI 3a0py/THEHHS Ta
3BOJIOKEHHSI IOPOKHBOTO MOKPHUTTS. 34ilHi Xa-
PaKTEPUCTUKU TOKPHUTTS PI3KO 3HIKYIOTHCS.
3UMOBHI TIEpi0J] XapaKTEPU3Y€EThCSI CHITOBUMH
Ta OXKEJNCTHUMHU BiJIKJIAJICHHAMHU, SKi JIyKE CYT-
TEBO TOTIPIIYIOTH 34EIUICHHS KOJieca aBTOMOOI-
JIs1 3 IOPOXKHIM MTOKPUTTSIM [4, 5].

®daxiBui Oaratbox Kpaid [6-9] mifiuniu Bu-
CHOBKY, 10 OinbIa yactuHa NedeKTiB i pyiHy-
BaHb JOPOXKHBOTO MOKPUTTS 3yMOBIIEHI AECTpPY-
KTUBHHMHU TIPOSIBAMHU.

Jlo HEX ciiJl BiIHECTH: TOSBY TPIIIMH BHAa-
CIIJIOK 3HMKEHHSI BUTPUBAIIOCTI ac(haabToOeTo-
HY TiJl BIUTMBOM IHTEHCHBHUX TPAHCIOPTHUX
HaBaHTaXXeHb; jaedopmMarlii MOBEpXHi MOKPUTTS
BHACIIOK HEJOCTATHHOI MIIHOCTI ¥ Hecydol
30aTHOCTI HIKYUX IIAPiB JIOPOKHBOI OCHOBH 1
IPYHTY 3€MIITHOTO TIOJIOTHA; YTBOPEHHS JIOKa-
JpHUX (IO CMyrax Hakary) 3aJMLIKOBHX IuIac-
THYHUX Aedopmaniil i mpocagok y BUITISALI KO-
nii, a TakoX MoJpiOHeHHs acdambTOOETOHY i
JIYIICHHSI TTiJ] BIUIMBOM METEOPOJIOTIYHUX (hak-
TOpiB — OMaJiB i HU3bKHUX TeMIepaTtyp (ocodnu-
BO Ipu OaraTopasoBOMy IEPEeXOil TeMIlepaTypu
gepe3 0 °C), BUKOpPHUCTAHHSA XiMIYHUX TIPOTHO-
xeneqHux peareHtis [6, 10] (puc. 1).
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DakTopH, sIKi BILIMBAKOTH
Ha 3HOC ac (haTETOOCTOHHUX

HOKPHUTTIB
Ilapamerpu KonctpyktuBHi ITapamerpu .
TPAHCIIOPTHOTO apameTpu KJTIMaTHYHOTO Excruryarariiini
MIOTOKY JIOPO’KHBOTO OJIATY BILTHBY TNapamMeTpH
: Temmneparypa
[HTeHciBHICTh K?]I;i’[gggjm HABKOJIUIIHHOT'O Cran
pyxy cepenoBHIa HOKPUTTS
IMapamerpu ) )
mapiB Bosnoricts IMopucricts
Crtan notoky JOPOIKHBOTO HOBiTps BEPXHBOTO
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P 1apis B ITOKPHUTTI

Puc. 1. Knacudixkaris ¢paxTopis, mo mpu3BOIsATh 10 3HOCY ac(hanbTOOETOHHUX MTOKPHUTTIB

TexHiuHe 00CITyrOBYBaHHS JOPIT Y 3UMOBHI
nepion (00poOka MiCKOM, BUKOPUCTAHHS IIHIIO-
BaHMX MMOKPHIIOK [IMH) MOXKHA BBa)KaTu (aKTo-
POM 30iNbIIEHHS 3HOCY JOPOKHBOTO TOKPUTTS
BHACIIZIOK TOCWIEHHsI a0pa3WBHOTO MPOIECY
[8]. 3HOC BoMOTOrO MOKPUTTS AOpOrU B 2—6 pa-
3iB BHILE, B MOPIBHSAHHI 3 cyxuM [11]. 3HoC Ta-
KOXX 301UIbIIYEThCA Micasl OOpOOKH TOBEpXHI
JOPOTH CULTIO Ta 1HIIUMH TPOTHOKEIICTHUMH
3aco0aMu, OCKUTEKHA TIOBEPXHS MPOTSITOM OLITBIIT
TPHUBAJIOTO TIEPioJy Yacy 3aJIUIIAETHCS BOJIOTOIO
[1].

ITeBHOIO MipOIO YMOBHO 3HOC MOXKHA YSIBUTH
K CYKYNHICTb PI3HHX MPOCTIMIUX IPOLECiB
CTHpaHHs i BUOMBAHHS 3€peH ICKy 1 mebeHto,
BIJpUBY 1 BUJAJICHHS JIpiOHO3EPHUCTOI (paKmii
(mpioHime 0,05 MM) pasom 3 Oirymom abo Oe3
HbOTO, BUMHBaHHs a00 BHIAJICHHS OiTyMy 3a
HAsBHOCTI BOJY a00 arpeCMBHHUX PO3YMHIB 1 T.1.
3aJe:KHO Bif BUAY 1 CTPYKTYpH MaTepially MOK-
puTTs 200 CTYyINEHs 3HOUICHOCTI MOBEPXHI TOH
yi iHmMUA (akTop y mpolieci 3HOCY HaOyBae
NEePIIOYEProBOro 3HAYECHHS.

Merta i nocTaHOBKa 3aBIaHHS
VYpaxBaHHS BCiX (pakTopiB, IO NPU3BOIATDH
[0 pylHYBaHHsS MOKPHUTTS 3 YTBOPEHHAM 3aJld-

mIKOBUX JedopMariiii i HE3BOPOTHUX 3MiH, BH-
Marae He TUIbKM BU3HAYCHHS IJIaCTHYHOI jedo-
pMariii MaTepiaiay MOKPUTTS 1 MPOTHHY TOPOK-
HBOI KOHCTPYKIIii, aJie i JJOCJiPKEHHsI 3HOCY T10-
BEPXHI JJOPOTH, BKJIFOUAIOYH 1 BOJIOTUH CTaH, 5K
OKpeMHuid (hi3MIHHIA ITPOTIEC.

MeToro € 10CIiIKEHHS BIUIUBY TEMIIEPaTypH
1 BOJIOTOCTI Ha Mpolec CTHpaHHS acdaibTode-
TOHY.

JocainskeHHs1 BIVIMBY TeMIlepaTypu
i BOJIOTOCTi Ha Mpouec CTUPaHHSA
acaabTo0eTOHY
B poOoti BUKOpHCTOBYBaJMCSA CyMmimIi raps-
4i, npiOHO3epHHUCTI, miNbHI, TUNY b, He nepepu-
Byactoi rpanynomerpii, mapku II: JCTY b
B.2.7-1109.
3H0C achanbTOOETOHHHUX 3pa3KiB JIOCITIIKY-
BajJM B BOJOHACHYCHOMY CTaHI 1 B CTaHI HaCH-
YEeHHS PO3YMHOM COJIEH MPOTHOXKENCTHUX Ma-
TepianiB Ha koxi crupanHs JIKC-2. [lepen Bu-
MpoOyBaHHSIMH 3pa3Kkyd BUTPUMYBAJIH Y BoAl abo
BonHuX posumHax coined NaCl i CaCl, piznHoi
KOHIeHTpaIlii npotsrom 14 ni6. CepenHiii moxa-
3HUK BojoHacwueHHA W = 1,23 %, cepenniit
noka3Huk HaOyxauua H = 0,38 %.
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Tabmmrs 1 — ®izuko-MexaHiTHI BIACTUBOCTI ac(hambTOOETOHHOT cyMiTTi

Bumoru ICTY b B.2.7-119 mono .
: o - . . | daktuuH1
HasBa noka3HUKIB BIacTHBOCTEH Mmapku II acdanprodeToHHOT cymin
3HAYCHHS
tuny b
Cepe/iHs I'yCTHHA YIIIILHEHOTO MaTepiany, r/cM’ HE HOPMYEThCS 2,35
[opucTicTh MiHEpaJILHOTO KiCTSIKA, %o 15-19 16,9
3auIIkoBa MOPUCTICTh, %0 2-5 3,3
Bomonacuuenns, % 3a 06’eMoM He OinbIe 3,5 14
I'panunns minHOCTI npu ctucky, Mlla, 3a Temneparypu:

20 °C He MeH1e 2,6 3,5
50°C He MeHue 1,3 1,3
JloBrorpuBaoi BoIOCTIHKOCTI He menmie 0,86 0,87

[Tokxa3HUKY TOYHOCTI BUMPOOYBaHB: 3TiJHO AiF0YMX HOPMATUBHUX TOKYMEHTIB.

Ha moBepxHro Koa HacuIanu KpymHO3epHH-
cTHil kBaproBmii mcok. Ha 3pazok momasamocs

HAaBaHTAXKEHHs, 0 3a0e3redye KOHTAKTHHM
THCK Ha KOPAOHI 3pa3oK — TMOBEPXHS KoJja
0,1 MIla.

JocnimkeHHs IpOBOAMINCS 38 TEMIIEPATYPH
0 °C i umroc 20 °C 1 pi3HOrO CTYIEHS 3BOJIO-
JKeHHS ac(asibToOeTOHY. 3a pe3ysIbTaTaMu eKC-
MIEPUMEHTIB BCTAHOBIIEHO, IO 3HOC ac(hanbTo-
0eTOHy 3 MiIBHIICHHSIM TEMIIEPATypPH 3POCTAE
NP HOT0 SIK CyXOMY, TaK 3BOJIO)KEHOMY CTaHi.

BimzHaueHo OiibINWH BIUIMB CTYICHS 3BO-
noxeHHs 3a TeMmneparypu 0 °C, mo npocsrae
45 %, B mopiasHHI 3 30 % 3a Temmeparypu

wrtoc 20 °C. Lle MOKHA MOSCHUTH PO3BUHEHOIO,
abo sKa PO3BUBAETHCA, CITKOIO MIKPOTPIIUH,
PO3KOIIB 1 aAre3MBHUX BiAPUBIB MiHEpaTbHHUX
YaCTOK BiJl OPraHiYHOTO B’SHKY4OTO.

HanpyxeHHs1 B IOKPHUTTI CTalOTh MOB’SI3aHU-
MU 31 CTHUCHEHHSIM Martepiay mpu Horo oxolo-
JUKEHHI.

31 3MEeHIIEHHSM B’S3KOCTI B’SDKy4Oro mare-
piamy acdanbToO6eTOHy 3HOC 30LTBIIYETHCS
(puc. 2).

Pesynbratu gocnifkeHb MOKa3ald, 10 Po3-
YMHU XJIOPUIB BIUIMBAIOTh HA MPOLIEC CTUPAHHS
actanproberony (puc. 3).

Temmnepatypa +20 °C
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Puc. 2. 3anexHicTh 3H0CY ac(hanbTOOCTOHY Bija B’SI3KOCTI OITYyMy Ta TeMIIEpaTypu
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Puc. 3. BruuB koHIIEHTpallii MPOTHOKENETHUX MaTepialiB Ha 3HOC ac(aibTOOCTOHY

Ha mincraBi mporo Mo’kHa 3pOOUTH BHCHO-
BOK, I0 arpecvBHi CEPEJOBHUIIA XIJIOPHUCTUX
MPOTHOXKEISTHNX MaTepiaiiB OyAyTh CIPHUATH
30UTBIICHHIO 3HOCY MMOKPUTTIB. BrmuB xmopuais
Ha CTUpaHHA acQalbTOOCTOHY 3aJCXKUTh BiJ
HOr0 HACUYEHHA pPO3YMHAMH. MakcumasibHe
CTHpaHHS BIJ3HAYAETbCA JUII KOHLIEHTpamii
NaCl — 5 mac. %, a s xonnentpauii CaCl, —
3 mac. %. [Ipu upoMy 301NBLICHHS BEIMYUHH
3HOCY, B TIOPIBHSHHI 3 BOJIOIO, JIJIS I1"SITHBIJICOT-
koBoro po3unHy NaCl cranoButs 32 %, a s
TpuBigcoTKoBoro poszumny CaCl2 — 28 %. Or-
K€, MOJKHa 3pOOHTH BHCHOBOK, IIO 3HOC JOPO-
KHIX ac(hambTOOETOHHNX MOKPUTTIB B arpechB-
HUX CepeIOBUIIAX MPOTHOXKEIIEAHUX MaTepialliB
3poctae Ha 28—-32 %.

BucHoBkH

VYpaxyBaHHs BCiX (hakTopiB, 10 TPUIBOIATH
JI0 pyHHYBaHHS MOKPUTTS 3 YTBOPEHHSM 3allH-
MIKOBUX jAedopmaliiii i He3BOPOTHHX 3MiH, BU-
Marae J0CIIIKEHHS 3HOCY IIOBEPXHI MOKPUTTSI.

3HOC TIOKPUTTSI B HAHOIIBIIIH Mipi 3aJIEKUTh
BiJl CHJIM TepPTS B 30HI KOHTAKTY IIUHU 3 TOBEP-
XHEI0 IMOKPHUTTS, TUIY IIUH 1 THCKY B IIMHAX.
AJle BUIMAJKOBHUN XapakTep 3MiHU IHTEHCHBHOC-
Ti Ta CKJIANy PyXy, IIOPU POKY, TEMIEpPaTypH,
BOJIOTOCTI, KIJIbKOCTI OIAaJiB BILUIUBAE Ha BEIU-
YUHY 3HOCY 3a MEeBHUH Mepioj| eKCIuIyaTallii q0-
poxxHBOTO TOKPUTTA. HasiBHiCTH Bogu abo po3-
YUHIB y MOpax MOKPUTTS MPU3BOAUTH JI0 BiIpH-
By MiHEpaJIbHUX 4YacTOK BiJ| MIapy MiJ Ji€r0
yAapHOI CHJIM BiJ] KOJIIC TPAHCIIOPTHUX 3aCO0IB.

ExcriepuMeHTaIbHO BCTAHOBIICHO, IO 3HOC
ac(hanbToOETOHY B CYXOMY 1 3BOJIOKEHOMY CTa-
Hi 3pOCTA€ 3 MiABUIICHHSIM TEMIIEpaTypH.
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Investigation of the wear of asphalt concrete
pavement taking into account the influence of
temperature, moisture of the pavement and
the presence of an aggressive environment

Abstract. The emergence of a large number of
modern high-speed cars with improved dynamic
characteristics and an increase in the share of cars,
especially large load capacity, have significantly
accelerated the destruction of asphalt roads. Plastic
deformations, tracks and cracks are more and more
often observed on asphalt concrete pavements of
roads, their wear is accelerated. As a result, the
transport and operational condition of roads
deteriorates, the speed of traffic decreases, the cost
of road transport increases, and increasing costs are
required for road repairs. Thus, the conditions of
traction of the wheels of the car with the road surface
are influenced by the service life of the coating,
traffic intensity, the amount of harmful emissions of
industrial enterprises and climatic factors. At the
same time uneven change of conditions of coupling in
cross and longitudinal profiles of the highway comes
to light. Analyzing the natural and climatic factors,
we can establish that different weather conditions
have different effects on the condition of the road
surface. In summer, the condition of the surface is
dry and clean, so the driving conditions are safe.
Taking into account all the factors that lead to the
destruction of the coating with the formation of
residual deformations and irreversible changes,
requires the study of wear of the coating surface. he
wear of the coating largely depends on the friction
force in the area of contact of the tire with the
surface of the coating, the type of tires and the
pressure in the tires. But the random nature of
changes in the intensity and composition of traffic,
seasons, temperature, humidity, rainfall affects the
amount of wear over a period of operation of the
road surface. The presence of water or solutions in
the pores of the coating leads to the separation of
mineral particles from the layer under the action of
impact force from the wheels of vehicles. It is
experimentally established that the wear of asphalt
concrete in the dry and wet state increases with
increasing temperature. One of the main types of
damage to road surfaces is their premature wear
under the influence of vehicle wheels, in combination
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with changing weather conditions. Analyzing the
natural and climatic factors, we can establish that
different weather conditions have different effects on
the condition of the road surface. The article
considers the influence of temperature, humidity and
the presence of solutions of chloride anti-icing
materials on the process of abrasion of asphalt
pavement in the autumn-winter period. Occurrence
of big differences of temperature and humidity
accelerates processes of aging of materials from
which layers are made, influencing their durability
and wear resistance.

Key words: asphalt concrete coatings, wear, air
temperature, humidity, anti-icing materials
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