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1. Y nuceprauiitHi po60Ti PO3IJISIHYTO METOAM OLiHIOBAHHS MiLIHOCTI [IOPO>KHBOT'O OJATY, SIKi 3aCHOBaHi Ha
BM3HAUEHHI [NIOBHUX Ta NPY>XHUX Jedopmaliill Ipy oLiHIOBaHHI fedopMaliliHuX XapaKTepUCTUK LOPO>KHIX
KOHCTPYKIi#l. BcTaHOB/IEHO, 110 B OCTaHHIN Yac Bce 6isbIIoi MOMYJISIPHOCTI HAOYBAOTh METOAY, 10 3aCHOBAHI Ha
BM3HAYEHH] [MHAMiYHOr0 HaBaHTa>KEHHSI Ha IOPOSKHIN OAr, SIKi IOINAI0ThCS Ha YOapHi Ta BibpaniiHi. Po3pobieHo
aJITOPUTM BMKOHAHHS BUIIPOOOBYBAHb 32 METOJAMHU AVMHAMIYHOTO HABAHTAKEHHS, 110 BKJIIOYAE: BU3HAUYEHHS
MapuIpyTy BUMipIOBaHb, IEPEMIIIEHHS YCTATKyYBaHHS Ta BCTAHOBJIEHHS I0Or0 Ha i-Ty TOYKY BUMIPIOBaHb; MiZJITOTOBKY
YCTaTKYBaHHS [I0 BUMiPIOBaHHS; BCTAHOBJIEHHS B pOOOYE MOJIOKEHHSI BUMIPIOBaHb; BUKOHAHHS BUIIPOOYBaHb; 300pY
Ta 06POOKM pe3ybTaTiB BUMipIOBaHb. BCTAHOBJIEHO, 110 PE3YyJIbTATH BUIIPOOOBYBAHHSI JOPOKHBOTO OJSTY
METO/IAMU BM3HAYEHHS Jiii CTATUYHOrO Ta JIMHAMIYHOTO HABAHTAXKEHHS NOTPEOYIOTh Y3TOIKEHHS, 1[0 MOXKIIMBO
3pPOOUTHU 32 PaxyHOK BBEIEHHS CIIeliaIbHUX €MIIPUYHUX KoedillieHTiB. 3aCTOCOBAaHO METOJ], BaTOBUX KOeillieHTiB
IO BEJIMYMHY 3Ha4Y€Hb [IPOTVHIB, 0 BU3HAYAIOTLCS JATYNKAMU, [JIS PO3PaxXyHKy IMHAMIYHOIO MOZYJISI IPY>KHOCTI

Ii7ISTHKYA aBTOMOOIIBHOI fOopory AedieKTOMETPOM MIBUAKOTO MafiHHS Bary. 3[iiCHEHO yIOCKOHAJIEHHS



MaTeMaTU4HOI MOJIeJTi OLiHKU [Iii TMHAMiYHOTO HaBaHTA KEHHSI Ha IOPOSKHIN OJiAr, IKa 6a3yeThCs Ha iTepaliiiHoMy
METO/i NPSIMOTrO aHajli3y BUMipSHUX MTPOTUHIB, a TAKOXK BAOCKOHAJIEHO MOJEJb [iii CTaTUYHOrO Ta AUHAMIYHOTO
HaBaHTaK€HHS 3 BUKOPUCTAHHSIM HEPYIHIBHOIO KOHTPOJIIO, SIKA BKJIIOYA€E PO3POOJIEHUI alfOPUTM BUIIPOOOBYBaHb
Ta BifIIOBiZHY MaTeMaTU4YHY peasisaliio. 3arporoHOBAaHO 40 KJIACUYHOTO PO3PAXYHKY 3arajbHOrO MOLYJIs
IIPY>KHOCTI BBECTHU €MIIiprUyHi KoedillieHTH, 3HaU€HHS SIKUX MiATBEPIPKY€EThCS €KCIIEPUMEHTAIbHO 1J151 06PaHoro
METOJy OLIiHIOBAHHS MIIJHOCTi JOPOKHBOTO OZATY. JIOCiI>KEHO METO, OLIiHIOBAaHHS HECHOI 3[IaTHOCTI IOPOXKHIX
OJITiB METO/IOM JIMHAMIiYHOTO HaBaHTAXXEHHSI 3 BUKOPUCTAHHSIM YCTaTKyBaHHS JedeKToMeTpa MBUIKOTO MafiHHS
Baru (FastFalling-Weight-Deflectometer - FFWD). BusHaueHo, 110 BUKOpUCTaHHS ycTaTKyBaHHs FFWD 3a6esneuye
IIPUCKOPEHUH 30ip IaHUX Ta iX MBUAKY OOPOKY, Y ITIOPIBHSHHI 3 IOIIepeHIMU BEpPCiIMU YCTaHOBOK 3
nedaekToMeTpaMy 4u aHajloramu. Pe3ysibTaToM I10JIbOBUX BUMipIOBaHb MIIJHOCTI JOPOJKHIX OJATiB 32 METOLIOM 3
BUKOPUCTAHHSM JedeKToMeTpa MBUIKOTO MafiiHHS Baru € OTpUMaHHS ix gedopmaliiiHuX XapaKTePUCTUK, SIKi y
creniani3oBaHOMY IIPOrPaMHOMY 3a6e3Ie4YeHHi MPeCTaBIII0TbCS Y BUIII AL Tpodimo gedopmaliii noBepxHi
IOKPUTTSI (Yalli IpOruxy). Pesyabraty JOCiIKeHHs NPOMIILIY anpobaliiio B II0JIbOBUX YMOBax. BUKOHaHO
MaTEMaTU4YHUI €KCIIEPUMEHT — ITOPiBHAHHSA PE3YyJIbTATIB OLiHIOBAHHS HECHOI 3JaTHOCTI JOPO’KHIX OJATIB METOLOM
IVHAMIYHOTO HaBaHTAKEHHS 3 BUKOPUCTAHHSM YCTAaTKyBaHHS Ae(dJIeKTOMETPa IBUAKOTO MaliHHS Baru Ta 3a
TpaguLiiHuMu Metogamu. CTaTUCTUYHA OOpOOKa IaHUX, OTPUMAaHUX Y Pe3yJIbTaTi [10JIbOBUX HOCiIKEeHb, BUSBUIIA
HasBHY 3aKOHOMIiDHY KOPEJIALII0 Ta afleKBaTHICTh 3aCTOCOBAHOI MaTEMAaTUYHOI MOZEJIi, OCKUJIBKY 34 ii pe3ysibTaTaMu
0yJ10 OTPUMaHO BUCOKi 3Ha4eHHsI KoediuieHTiB Kopessuii (0,95-0,99). Anpo6atist pe3ysbTaTiB JOCTiIpKeHHs fana
3MOT'y BCTAHOBUTH J1iarla30H 3Ha4eHb KOeillieHTiB IPUBEAEHHS MiXK pe3yJIbTaTaMUu CTAaTUYHUX Ta JUHAMIUHKX
BAMIpPIOBaHb JO MaTEMAaTUYHOI MOJI€JIi METOAY. 3allpOIIOHOBAHO NPAKTUYHI peKOMEHALlii 00 BIPOBAI>KEHHS
METOly, a 0 BU3HAUYEHHs Koe@illieHTa 3anacy MilJHOCTi, 1110 BCTAaHOBJIIOE€ OCHOBHi aclIeKTH IIPU3HAYEHHS POOIT 3
KamiTaJbHOTO PEMOHTY ab0 iHIINX PEMOHTHO-BiIHOBJIIOBAJIbHUX 3aX0/1iB. BU3HaYeHO, 10 MOTeHLiNHNIA
€KOHOMIYHUH edeKT BiJi eKOHOMII KOIITIB Ha TeXHiYHe 0OCIyrOBYBaHHS MePEesKi IIPU 3alIPOBAIKEHHI METOAY il
IVHaMiYHOIO HaBaHTAKEHHSI Ha IOPOJKHIN OJr 3 BAKOPUCTAHHAM JepaeKTOMeTpa IBUIKOro a/liHHs Baru
ckiazgae 6ins 31,5%. Kio4oBsi coBa: AMHAMIYHE Ta CTaTUYHE HaBaHTAXXEHHSI, MilIHiICTb, HaNIPy>KeHO-1epOPMOBaHUI
CTaH, OPOKHS KOHCTPYKILisl, IOKPUTTS, MOZYJIb IIPYKHOCTI, fedpopmaliii, HepyiHiBHI MeTou, CKaHyBaHHsI, Fast-
FWD, TexHiuHe 06C/IyroByBaHHS

2. Dissertation for the degree of Doctor of Philosophy in specialty 192 “Construction and Civil Engineering”. -
National Transport University, Kyiv, 2025. The dissertation considers methods for assessing the strength of road
pavements, which are based on determining total or elastic deformations when assessing the deformation
characteristics of road structures. It has been established that recently, methods based on determining the
dynamic load on road pavements, which are divided into shock and vibration, have become increasingly popular.
An algorithm for performing tests using dynamic load methods has been developed, which includes: determining
the measurement route, moving the equipment and installing it at the i-th measurement point; preparing the
equipment for measurement; setting it in the working position for measurements; performing tests; collecting and
processing measurement results. It has been established that the results of testing road pavements using methods
for determining the action of static and dynamic loads require coordination, which can be done by introducing
special empirical coefficients. The method of weight coefficients was applied to the magnitude of the deflection
values determined by the sensors to calculate the dynamic modulus of elasticity of a section of a highway using a
rapid weight-fall deflectometer. The mathematical model for assessing the effect of dynamic loading on road
pavements, which is based on the iterative method of direct analysis of measured deflections, has been improved,
as well as the model for the action of static and dynamic loading using non-destructive testing, which includes the
developed testing algorithm and the corresponding mathematical implementation. It is proposed to introduce
empirical coefficients into the classical calculation of the total modulus of elasticity, the values of which are
confirmed experimentally for the selected method of assessing the strength of road pavements. The method for
assessing the bearing capacity of road pavements by the dynamic loading method using the FastFalling-Weight-
Deflectometer (FFWD) equipment has been investigated. It has been determined that the use of FFWD equipment
provides accelerated data collection and their rapid return, compared to previous versions of installations with



deflectometers or analogues. The result of field measurements of the strength of road surfaces using the method
using a rapid weight-falling deflectometer is obtaining their deformation characteristics, which are presented in
specialized software in the form of a deformation profile of the surface of the coating (deflection bowl). The results
of the study were tested in the field. A mathematical experiment was performed - a comparison of the results of
assessing the bearing capacity of road surfaces using the dynamic loading method using the rapid weight-falling
deflectometer equipment and using traditional methods. Statistical processing of the data obtained as a result of
field studies revealed the presence of a regular correlation and the adequacy of the applied mathematical model,
since its results yielded high values of correlation coefficients (0.95-0.99). Testing of the study results made it
possible to establish the range of values of the reduction coefficients between the results of static and dynamic
measurements to the mathematical model of the method. Practical recommendations for the implementation of
the method are proposed, as well as a methodology for assigning a safety factor, which establishes the main
aspects of assigning capital repair or other repair and restoration works. It is determined that the potential
economic effect of saving money on network maintenance when introducing the method of dynamic load action
on road pavement using a rapid weight fall deflectometer is about 31,5%. Keywords: dynamic and static loads,
strength, stress-strain condition, road structure, pavement, modulus of elasticity, deformations, non-destructive
methods, scanning, Fast-FWD, maintenance
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