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Pedepar:

1. lana nuceprauiiina poboTa HanpapjieHa Ha BUPILIEHHs aKTyaJIbHOTO MUTAHHS TPAHCIIOPTHOI iHpacTpyKTypH, a
came MiABUIIEHHS JOBrOBiYHOCTI acpasbTOOETOHHOTIO OKPUTTS Ha 3a/1i300€TOHHUX aBTOJOPO>KHIX MOCTAX,
IIJISIXOM YO OCKOHAJIEHHSI KOHCTPYKTUBHUX IIAPIB IOPOSKHBOTO OJATY Iepef6aduBIIy BUKOPHUCTAHHS TUCIIEPCHOTO
apMyBaHHS 6a3a1bTOBOIO ¢ibpo1o. [IpoBeneHo aHasi3 yMOB pobOTH i cTaHy acaibTOGETOHHOTO TOKPUTTS Ha
3a/1i306€TOHHMX aBTOJOPO>KHIX MOCTaX 32 PaXyHOK BUKOPHCTAHHSI IUCIIEPCHOTO apMyBaHHS 6a3a1bTOBOIO (iOpOIO
3 ypaxyBaHHSM CIIIJIbHOTO BIUIMBY 3MiHM TEMIIEPATYPH Ta il IHEBMAaTUYHUX KOJIiC TPAaHCIIOPTHUX 3aC00iB. AHaII3
yMOB po60TH achasbTOOETOHHOTO IIOKPUTTS Ha 3aJ1i300€ TOHHUX aBTOJIOPOKHIX MOCTaX, Ja€ 3MOI'y BCTAHOBUTY, L0
TaKe MIOKPUTTS NIPALI0€ B CKJIAIHUX YMOB IIif] 4aC MOro eKCIlyaTallii, OCKIJIbKM Ha MOT0 JIi€ ps, HECIPUSITINBUAX

(pakTOpiB TaKuX SK 3MiHA TEMIIEpPATypa HaBKOJIMIIHBOTO CEPENOBUILA (00O0BA, CE30HHA, PiyHa), HABAHTAKEHHS Bif]



ITHEBMATUYHUX KOJIiC TPAHCIIOPTHHUX 3aCO06iB, @ TAKOX Pi3HUI KOePillieHT TeEMIIEPATyPHOrO Ae(POpMyBaHHSs
IIOKPUTTSI Ta 3a/1i306€ TOHHOI OCHOBU. BpaxoByiouy, 110 HasIBHI pe3yJIbTaTu POBEAEHUX LOCIiIKeHb BPaXxOBYIOTb
Pi3Hi XapaKTepUCTUKU BIUIUBY Ha ac¢asbTOOETOHHE IIOKPUTTS Ha 3a/1i300€ TOHHMX aBTOJOPO>KHIX MOCTaX, BUHMKAE
HEOOXiJIHICTb PO3POOKMU €QMHOI METOOUKM PO3PaXyHKY JOBrOBIYHOCTI AUCIIEPCHOAPMOBAHOIO IIOKPUTTS 3
ypaxyBaHHSM CIIiJIbHOI 1Iii TemriepaTypH (Z060Boi, Ce30HHOi, piuHOi) Ta HAaBaHTa)KE€HHS Bifj THEBMaTUYHUX KOJIiC
TPaHCIIOPTHUX 3aCc006iB. OTPMMaHO aHAJITUYHY 3aJI€>KHICTh Ta BCTAHOBJIEHO KPUTEPIill TPaHUYHOTO CTaHy IJIst
OIiHKU JTOBIOBIYHOCTI 3a TPIlIMHOCTINKICTIO, KOJIECTINKICTIO acasibTOOETOHHOTO TOKPUTTSI Ha 3aJ1i300€ TOHHUX
aBTOJIOPOXKHIX MOCTAaXx 332 PaXyHOK BUKOPUCTAHHSI JUCIEPCHOTO apMyBaHHS 6a3aIbTOBOIO (Pi6POI0, 110 AO3BOJISIE
BpPaxOBYyBaTH KOMILJIEKCHY [1il0 HaKTOpiB, a caMme: 3MiHy TEMIIEPATypU Ta [il0 MTHEBMAaTUYHUX KOJIiC TPaHCIIOPTHUX
3aC00iB. YIOCKOHAJIEHO MeTOJ, OLIiHKY JOBrOBiYHOCTI ac(aibTOOETOHHOTO MOKPUTTS Ha 3a71i300€TOHHUX
aBTOLOPOXKHIX MOCTax 3a paxyHOK BUKOPUCTAaHHSI AUCIIEPCHOTO apMYBaHHs 6a3aIbTOBOIO (Pi6POI0 3 ypaxyBaHHSIM
CIiJILHOTO BILJIMBY 3MiHM T€MIIepaTypH Ta il MTHEBMAaTUYHUX KOJIiC TPAHCIIOPTHUX 3aCO0iB, 110 103BOJISIE
IIpOeKTyBaTy acPaabTOOETOHHE IIOKPUTTSI IiJBUIIEHOI JOBIOBIYHOCTI i3 3alaHUM CTPOKOM CIIY>XOU.
ExcriepuMeHTaIbHO [OCIIiIPKEHO: PO3PaxXyHKOBi TEPMOPEOJIOTiUHI XapaKTepUCTUKHU ac(albTOOETOHIB 3
BUKOPUCTAHHSM JUCIEPCHOTO apMyBaHHS 6a3aIbTOBOIO (PiOPOIO; MEXKY MILTHOCTI Ha PO3TSIT NP 3TUHI, 3
ypaxyBaHHSM pi3HOrO Yacy [ii HaBaHTary; 3aJIMIIKOBI edopmaliii y BUTIIsLi KoJlii; 3aKOHOMIPHOCTI il BIJIMBOBUX
(axkTOpiB Ha IOBrOBIYHICTb JOCIIJKYBaHUX acPasbTOOETOHIB 3 BUKOPUCTaHHSIM JUCIIEPCHOTO apMYyBaHHS
6a3anbToBOI (ibpolo. OTpUMaHi pe3ysbTaTu JOCIiIKEHDb (Pi3UKO-MeXaHIYHMX BJIACTMBOCTEN JPi6HO3€pPHUCTO]
acanbrobeToHHOI cymimi Tuity (6-20) Ta acanbTo6eTOHy IPiGHO3EPHUCTOrO 3 MAKCMMAaJIbHOIO KPYIIHICTIO 3€peH
20 mMm Tuny (b-20) 3 BUKOpUCTaHHAM 6a3asbTOBOi BOBXUHOW 3,0 MM, 5,0 MM, 12,0 MM y KinbkocTi Big 0,2 % no 0,4
%, Binnosigae BciM Bumoram 3rinHo 3 ICTY b B.2.7-119. Po3po6Jieni pekoMeHaallii Ta METOJIUKY PO3PaxyHKY IOA0
IiABUILEHHS TOBrOBIYHOCTI aC(PaJbTOOETOHHOIO IIOKPUTTSI HA 3a/1i300€ TOHHUX aBTOJOPO>KHIX MOCTaX 33 PaXyHOK
BHUKOPHCTaHHS IUCIIEPCHOTO apMyBaHHS 6a3aJ1bTOBOIO (iOPOIO Bif CIiIbBHOTO BIIJIMBY 3MiHUM TeMIlepaTypu Ta [
ITHEBMATUYHUX KOJIiC TPAaHCIIOPTHUX 3aC006iB. Pe3ybTaTul JOCIIiIKEeHb BIIPOBA/I)KEHO IIPU pO3p006JieHH] ATbOOMy
TUIIOBMX KOHCTPYKLiN JOPOXHBOTO MOKPUTTSI MOCTOBOTO TIOJIOTHA [1J151 yMOB MicTa KueBa, a TakoX ipu po3pooui
PEKOMEHJalliil 1[0/10 BUKOHAHHS POOIT 3 KalliTaJlbHOTO PEMOHTY, PEKOHCTPYKIii Ta TOTOYHOTO PEMOHTY
IOPOKHBOTO ITOKPUTTS, 30KpeMa BJIAIITYBaHHS IiIpoi30JIsiLiliHOTO mapy Ha 3a1i300eTOHHUX aBTOJOPOKHIX MOCTax
y M. Kuesi [liBHiuHMH MicT 4yepe3 p. [IHIIpo, micT yepes p. JJHinpo m. Yepkacu Ta Mict 4epes p. JJHinpo m. KaHis.
ExoHOMiUHa e(pEeKTUBHICTh BIIPOBA)KEHHS PE3YJIbTATiB HAYKOBUX JOCIIIKEHD, a CaMe MiJBUIIeHHS JOBrOBIYHOCTI
IOPOKHBOTO ITOKPUTTS Ha 3aJ1i300€TOHHUX aBTOJOPOKHIX MOCTaxX 32 paxyHOK BUKOPUCTAHHS AUCIIEPCHOTO
apMyBaHHS 6a3a/1bTOBOIO GiOPOI0, N,03BOJISIE 3pOOUTH BUCHOBOK IIPOTE, 110 TEPMiH €KCIIyaTallii TakuxX IOKPUTTIB
nigBuIyeThes Bif 1,5 1o 1,8-X pasis, 110 B CBOIO 4€Pry 3MEHIIYIOTbCSI BUTPATH Ha BUKOHAHHS POOIT 3 IOTOYHOTO
PEMOHTY Ta eKCIIyaTallifiHOro yTpuMaHHs. Kito4oBi cj10Ba: MicT, aBTOMOGiIbHA JOpora, KOHCTPYKLis OPOXHBOTO
IIOKPUTTS, acPasibTO6eTOHHA CyMilll, acdaibTOOETOH, AUCIIEpCHE apMyBaHHs, 6a3anbToBa ¢ibpa, KOMIIO3UTHUN
marepiai, 6iTyM, IOJIiMEpHI MaTepiau, TPIUMHOCTINKICTb, HAIPY>KEHHS, MoaupiKalisl, HABKOJIMIIHE CEPENOBULLE,
TPaHCIIOPTHA HaBaHTara.

2. This dissertation is aimed at solving a pressing issue of transport infrastructure, namely increasing the durability
of asphalt concrete pavement on reinforced concrete road bridges by improving the structural layers of the road
pavement through the use of dispersed reinforcement with basalt fiber. An analysis was carried out on the working
conditions and state of asphalt concrete pavement on reinforced concrete road bridges using dispersed
reinforcement with basalt fiber, considering the combined effect of temperature changes and the action of vehicle
pneumatic wheels. The analysis of pavement performance conditions on reinforced concrete road bridges makes it
possible to establish that such pavement operates under difficult conditions during its service life, as it is exposed
to a number of unfavorable factors such as environmental temperature fluctuations (daily, seasonal, annual), loads
from vehicle pneumatic wheels, and different coefficients of thermal deformation between the pavement and the
reinforced concrete base. Given that available research results account for various influencing factors on asphalt
concrete pavement on reinforced concrete road bridges, there arises a need to develop a unified method for
calculating the durability of fiber-reinforced pavement, considering the combined impact of temperature (daily,



seasonal, annual) and loads from vehicle pneumatic wheels. An analytical relationship was obtained and a limit
state criterion was established to assess the durability in terms of crack resistance and rutting resistance of
asphalt concrete pavement on reinforced concrete road bridges through the use of dispersed reinforcement with
basalt fiber, which makes it possible to account for the combined effect of factors, namely: temperature variations
and the action of vehicle pneumatic wheels. The method for assessing the durability of asphalt concrete pavement
on reinforced concrete road bridges has been improved by using dispersed reinforcement with basalt fiber, taking
into account the combined influence of temperature changes and vehicle wheel loads. This enables the design of
asphalt concrete pavement with enhanced durability and a predetermined service life. Experimentally studied
were: the calculated thermorheological characteristics of asphalt concretes using dispersed reinforcement with
basalt fiber; the tensile strength in bending considering different load durations; residual deformations in the form
of rutting; and the regularities of the influence of key factors on the durability of the investigated asphalt
concretes reinforced with basalt fiber. The obtained results of the study of the physical and mechanical properties
of fine-grained asphalt concrete mixture type (B-20) and fine-grained asphalt concrete with a maximum grain size
of 20 mm type (B-20), using basalt fibers of 3.0mm, 5.0mm, and 12.0mm in quantities from 0.2% to 0.4%, comply
with all the requirements of DSTU B V.2.7-119. Recommendations and a calculation methodology have been
developed to increase the durability of asphalt concrete pavement on reinforced concrete road bridges using
dispersed reinforcement with basalt fiber, taking into account the combined effects of temperature fluctuations
and vehicle pneumatic wheel loads. The research results were implemented in the development of the Album of
standard designs for bridge pavement structures for the conditions of Kyiv, as well as in the preparation of
recommendations for major repairs, reconstruction, and ongoing maintenance of road pavements, in particular for
the installation of waterproofing layers on reinforced concrete road bridges in Kyiv (Northern Bridge over the
Dnipro River), in Cherkasy (Dnipro Bridge), and in Kaniv (Dnipro Bridge). The economic efficiency of implementing
the research results—namely, increasing the durability of road pavement on reinforced concrete bridges through
the use of dispersed reinforcement with basalt fiber—leads to the conclusion that the service life of such
pavements increases by 1.5 to 1.8 times, which in turn reduces the costs of ongoing repairs and maintenance. The
results of the research were implemented in the development of the Album of typical structures of bridge
pavement for the conditions of Kyiv, as well as in the development of recommendations for the overhaul,
reconstruction and current repair of the road surface, in particular, the installation of a waterproofing layer on
reinforced concrete road bridges in Kyiv. Kyiv: Northern Bridge over the Dnipro River; Cherkasy: Bridge over the
Dnipro River; Kaniv: Bridge over the Dnipro River. Keywords: bridge, road, road surface structure, asphalt concrete
mixture, asphalt concrete, dispersed reinforcement, basalt fiber, composite material, bitumen, polymer materials,

crack resistance, stress, modification, environment, transport load.
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