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Pedepar:

1. Iuceprauiiina po60Ta NpuUCBAY€Ha YAOCKOHAJIEHHIO MiAX0Ay 0 OLiHIOBaHHS IIepeMilleHb pacagHuX 6JI0KiB
O6JIMLIIOBAaHHS aDMOI'PYHTOBHUX IiANIPHUX CTiH i3 BUKOPUCTaHHSIM Cy4aCHOTO ITPOrpaMHoOro komisekcy Plaxis 2D, y
MeXKax APYroi rpynu rpaHUYHUX CTaHiB. Y JOCIIiIPKEHHI peasi3oBaHO METOJ, CKIHYEHHUX €JIEMEHTIB [1J14 KiJIbKiCHOTO
aHaJli3y Hanpy>KeHO-1e(pOpPMOBAHOTO CTaHy TaKUX KOHCTPYKLIii, 3 ypaXyBaHHSIM YCiX €TaliB iX 3BeIeHHS,
KOHCTPYKTUBHUX OCOOGIMBOCTEN Ta (Pi3MKO- MEXaHIUHMX XapaKTePUCTUK I'PYHTIB i Matepiais. V nepmomy pospini
[IOJAHO aHAJIITUYHUN OIS, HAYKOBUX JPKEPEJI Ta HOPMATUBHOI JIiTEPATypH, 1O CTOCYIOTHCS IPOEKTYBAHHS,
PO3PaxyHKYy i JOCIiIKEHHSI apMOI'DYHTOBUX MiAIIPHUX CTiH. PO3IJISIHYTO iCHYIOUI MiAXOAU 10 BU3HAYEHHS

nepemileHb OGIMNII0BAIbHUX 6JI0KiB, 0COOIMBOCTI BpaXyBaHHs IPaHUYHUX CTaHIB, @ TAKOXX MOKJIMBOCTI



BUKOPUCTaHHS YUCEJILHOTO MOJEJIIOBaHHS B T€OTEXHIYHMX 3a7a4ax. [IpoananizoBaHO Cy4acHU MiXKHapOIHUN
Iocsin, BKitoyatoun npaxktuku CIIA, €sponu Ta Asii, 3 aKIeHTOM Ha 3aCTOCYBaHHS IPOrpaMHUX 3aco6iB Tumy Plaxis
y NOAi6HUX AOCHIIPKEHHSX. Y IPyroMy po3zisi BUKIAJEeHO METOM0JIOTII0 YMCEIbHOIO MOZIEJI0OBAaHHS PO6OTU
apMOIPYHTOBOI HiAIIIPHOI CTiHM 3 06IMLIOBaHHAM Yy cepenoBuli Plaxis 2D. [To6ynoBaHO AeTanibHY MOJEJIb
KOHCTPYKLII 3 ypaxyBaHHSIM peajibHOI FeOMETPIi, IIOCIiLOBHOCTI 3B€€HHS, IHKEHEPHO-T€0JIOTTYHUX YMOB
MaliJaHYMKa Ta TEXHIYHMX XapaKTEPUCTUK YCiX KOHCTPYKTUBHUX €JIEMEHTIB — I'PYHTY, apMYIOYUX CTPIiYOK,
(dacagHux 6JI0KiB Ta KOHTAKTHUX 30H. [IpOBeieHO MOJIEJII0BaHHS Pi3HUX CLI€HApPiiB HABAaHTa)KEHHS Ta BapiaHTIiB
3aKkpimieHHs o6auioBaHHs. OTPMMAaHO AaHi PO HaNpy>XeHO-e(pOpMOBaHUI CTaH KOHCTPYKIIi Ha BCiX eTamnax
OyIiBHMLITBA Ta eKCILTyaTalii. ¥ TpeTbOMY PO3ZiJi ONKMCAHO [IPOrpaMy MOHITOPUHTY JOCIIZHOrO 06'eKTa — peayibHO
3B€JI€HOI apMOI'PYHTOBOI MifMipHOi CTiHM 3 6€TOHHMM OOJIMII0BAaHHSIM. HaBeZileHO MeTOAUKY IPOBEAEHHS HaTYPHUX
BMMIipIOBaHb, BKJIIOYAI04Y 3aCTOCOBAHI iHCTPYMEHTAJIbHI 32CO0M Ta METOAM 00pOOKM IaHUX. PedynbraTu
MOHITOPHUHIY IIPOAHAJII30BAHO Ta IIOPIBHSIHO 3 PE3YJIbTATAMU YUCEJIbHOTO MO EJIOBAHHS. BUKOHAHO KOPEJISILIHUN
aHaJi3 OTPUMAaHUX 3HaYeHb nepeMileHs pacagHux 6JIO0KIB, M0 JO3BOJIUIIO OI[iHUTU JOCTOBIPHICTh i TOYHICTh
mogeti. [ToXxu6K1 MK PO3paxyHKOBUMU Ta €KCIIePUMEHTAIbHUMU JaHUMU ITPOaHasizoBaHO Ta OO PyHTOBaHO. Y
4eTBEpPTOMY po31isi cOpPMyIbOBAHO MifXif, 0 BUKOPUCTAHHSI IPOrpaMHOro komiuiekcy Plaxis 2D 1151 BuU3HauU€HHS
nepeminieHs ¢pacagHUX 6JI0KiB OOJIMIIOBAHHS apMOI'PYHTOBUX MiAIIIPHUX CTiH 32 IPYrolo rPyIo0 PaHUYHUAX
CTaHiB. Po3p006s1eHO NpakTH4Hi peKOMEeH1allii I0/10 CTBOPEHHS T€0TEeXHIYHUX MOZiesiel, BUOOPY NapaMeTpiB
Marepiais, 3aBJaHHS TPAHUYHUX YMOB Ta iHTepIipeTauii pe3yabraris. [logaHo puKiIagy BIPOBaIKEHHS iAX0OAY B
iH>)KeHepHy IPAKTUKY, 1[0 MO>Ke OyTH KOPUCHUM SIK [1J1s1 IPOEKTYBAJIbHUKIB, TaK i 17151 HAYKOBLiB. Y pe3yJbTaTi
IOCTiIKeHHS OOI'PYHTOBAHO JOLiNBHICTh 3acTocyBaHHs Plaxis 2D njis nporHosyBaHHs AedopMalliiHUX
XapaKTePUCTUK apMOIPYHTOBUX KOHCTPYKLi Ta MifTBEPAKEHO e(PEeKTUBHICTh BUKOPUCTAHOTO MiJXOy IIJISIXOM
NOpPiBHSIHHSA 3 (PAaKTUYHUMU JaHUMU. Po60Ta criprsie pO3BUTKY BiTYM3HSIHOI IPAKTUKY TPOEKTYBAHHS MiANIPHUX
CHCTEM i € aKTyaJIbHOIO IJIS1 TiBUILIEHHS HallifHOCTI TPAHCIIOPTHUX Ta IiIpOTeXHIYHUX 00'e€KTiB iHPpacTpyKTypH.
KiouoBi cy10Ba: aBTOMOOGIIbHI JOPOTY, 3€eMJIsIHE TI0JIOTHO, JOPOXKHS KOHCTPYKILisl, HalliBaHAIiTUYHUI METO
CKiHYEHHUX €JIEMEHTIB, TPUBUMipHE PillleHHs, Hallpy)XeHOo-1e(OPMOBAHUII CTaH, METO]] CKIHU€HHUX €JIEMEHTIB,
reoTexXHIYHNI MOHITOPYHT, aHAJIITUYHNI PO3B'SI30K, OCifaHHs, KoedilieHT MiTHOCTI, edopmaliist, TOPOKHS
MEpPeXa, JOPOXKHIN OJSIT.

2. The dissertation is devoted to the improvement of the approach to the estimation of displacements of facade
cladding blocks of reinforced soil retaining walls using the modern software package Plaxis 2D, within the second
group of limit states. The study implements a finite element method for quantitative analysis of the stress-strain
state of such structures, taking into account all stages of their construction, design features, and physical and
mechanical characteristics of soils and materials. The first section provides an analytical review of scientific
sources and regulatory literature related to the design, calculation, and study of reinforced soil retaining walls. The
existing approaches to determining the displacements of facing blocks, the peculiarities of taking into account the
boundary states, and the possibility of using numerical modeling in geotechnical problems are considered. The
current international experience, including the practices of the USA, Europe and Asia, is analyzed, with an
emphasis on the use of software tools such as Plaxis in such studies. The second section describes the
methodology for numerical modeling of the operation of a reinforced soil retaining wall with lining in the Plaxis 2D
environment. A detailed model of the structure was built, taking into account the actual geometry, construction
sequence, engineering and geological conditions of the site, and technical characteristics of all structural elements
- soil, reinforcing tapes, facade blocks, and contact zones. Different load scenarios and cladding fixing options
were modeled. The data on the stress-strain state of the structure at all stages of construction and operation were
obtained. Chapter 3 describes the monitoring program for the research object - a real-life reinforced soil retaining
wall with concrete lining. The methodology for conducting field measurements, including the tools and data
processing methods used, is presented. The monitoring results are analyzed and compared with the results of
numerical modeling. A correlation analysis of the obtained values of displacements of the facade blocks was
performed, which made it possible to assess the reliability and accuracy of the model. The errors between the
calculated and experimental data are analyzed and justified. Chapter 4 formulates an approach to using the Plaxis



2D software package to determine the displacements of facade blocks of reinforced soil retaining walls under the
second group of boundary conditions. Practical recommendations for creating geotechnical models, selecting
material parameters, setting boundary conditions, and interpreting the results are developed. Examples of the
implementation of the approach in engineering practice are presented, which can be useful for both designers and
scientists. The study substantiates the feasibility of using Plaxis 2D to predict the deformation characteristics of
reinforced concrete structures and confirms the effectiveness of the approach used by comparing it with actual
data. The work contributes to the development of the national practice of designing retaining systems and is
relevant for improving the reliability of transport and hydraulic infrastructure facilities. Keywords: highways,
subgrade, road structure, semi-analytical finite element method, three-dimensional solution, stress-strain state,
finite element method, geotechnical monitoring, analytical solution, settlement, strength factor, deformation, road

network, pavement.
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