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Pedepar:

1. luceprauisa nprucBga4YeHa BUBYEHHIO Ta BUPILIEHHIO MUTaHHA [iSHOK 3 IIEPEXiTHUM [TOKa3HUKOM JKOPCTKOCTI Ha
Migxonax go MOCTIB aHAJIITUYHUM Ta €KCIIEPUMEHTAIbHUM LIJISIXOM 32 JOIIOMOTIOI0 BUKOPUCTAHHS YMCEJIbHOTO
aHali3y, eKCIIEPMMEHTaJILHOTO JIOTKOBOTO JIOCJIi/I)KEHHS BiILLEHTPOBUM METOJIOM Ta HaTypHUX BUNPOOYBaHb. B
NepLIOMY PO3[iJli IUcepTallii BUKOHYETbCS aHajli3 IPOOJIEMU TiNITHOK 3 IepeXifHUM TOKa3HUKOM YKOPCTKOCTI Y
Cy4acHOMy OYyIiBHMIITBI, a came: Ipo6JeMH, 10 BUHUKAIOTh HA TaKUX [iSTHKAX, NePeIyMOBH iX BUHUKHEHHS Ta
IIpMpPO/ia PO3BUTKY, IJISIXY BUPIllI€HHS], 3aCTOCOBaHi y yKpaiHCbKOMY Ta CBITOBOMY MOCTOOYiBHUIITBI. Pe3ynbraTtoM
IoCiaXeHHs chOPMOBaHOi 6231 3HaHb €BPONENCHKOrO JOCBiAY NUTAHHS IEPEIMOCTOBOI SIMU CTAJIO 3BEJI€HHS Ta
CTPYKTypHU3allis IPUYKH ii BAHUKHEHHSI, METO/IiB BUSIBJIEHHS Ta BUPilleHHs. Ha 0CHOBI 3i6paHuX JaHUX PO3PO06JIEHO
3 nifcusieHHs nepexinHoi AijITHKY Ha MifX0A4i 4O MOCTY: MifiICUJIeHHs rabiOHHMMHU KOpPOOGaMH, MifiCUIeHHS
I'PYHTOLIEMEHTHUMH NaJISIMU Ta MiICUJIEHHS] COPTOBAHUMU Ta apMOBAaHUMU I'PYHTaMU. Y Apyromy po3aisi
IycepTalii BAKOHAHO JOCJIiIKEHHS Hallpy>KeHo-gedopmoBaHoro ctany (HJC) AinsgHOK 3 epexifHO0 >XOPCTKICTIO
Ha Migxonax g0 MOCTIB. Y pO37iji pO3rassHyTO OCHOBHI MOZEJi MaTEMAaTUYHOTO MOJIEJIIOBAHHS I'PYHTOBUX
KOHCTPYKIIil, METOAM MaTEeMaTUYHOTO aHaJsli3y, BUCBITIIEHO OCHOBHI 37J00YTTs Ta pe3yJIbTaTU NIPOBEEHUX
nocanigkeHb HIIC rpyHTOBHAX KOHCTPYKLiN 3a gornomoroo MCE Ta BUKOHaHO YMCEJIbHUM aHai3 [isSHOK 3
[IePEXiAHOI0 XOPCTKICTIO Ha MOl MiIXOAY PEaIbHOTO 3aJIi3HUYHOTO MOCTY, L0 3HAXOIUTHCS Ha IIEPEroHi
JlomkapiBka-TlaBnonins jinii Mepeda-XepcoH B YkpaiHi. B pe3ysnbTati MaTeMaTUYHOrO MOJEJIIOBAaHHS OTPUMAHO
i30110J11 HAaBaHTaKE€Hb Ta NIePEMIlLEHB I10 OCi Z AJ151 IePexifHOI AUISTHKY 3 KOXKHUM 3 TUIIIB MiICUJIEHHS T BUKOHAHO
ix MopiBHSIHHA. MakcuMasibHe BepTUKaJIbHE IepeMilieHHs B Mogeni N21 ctaHoBUTS 5,04 MM, B MoZiesti N22 — 1,72 MM,
B Mozesi N3 - 2,65 MM, B mogeni N24 - 1,55 MM. Y TpeTboMy PO37isi BUKOHAHO €KCIIepUMEeHTaJIbHE JOCITiIKEHHS
HJIC KoHCTpyKLii nepexifHoi NiITHKY BiJlIeHTPOBUM METOAOM. MO eII0BaHHS BUKOHYETbCA [JI BUXiAHOI MOzeIi
Ta KO>KHOTO 3 TPbOX THUIIIB MiJICUJIEHHS 3alIPONIOHOBAHMX Y po3ini 1. Mogesns macmrabom 1:50 6ymyeTbes y
METaJIEBOMY JIOTKY. B pe3ysibTari eKCIIepuMEeHTY OTPUMAHO iHTEHCHBHICTb OCiaHHA MO MifCUIEHHS B Pi3HUX
rOPU30HTAJILHUX Ta BEPTUKAJIbHUX KOOPJIUHATAX Ta MAaKCMMAaJIbHI OCiTaHHS KOHCTPYKIIii MiJl HABaHTaKEHHSIM.
[NopiBHANIBHMN aHAJIi3 OTPMMAHUX PE3YJIbTATIB CBITYUTh IIPO T€, IO 3aCTOCYBAHHS YCiX TPbOX BAPiaHTIB MiICUIEHHS
MTO3UTUBHO BIIJINBA€ Ha 3HIKEHHS BepTUKaNbHUX nedopmaliiil (B 2,10...3,86 pas3u). Y yeTBepTOMY PO31iji po6oTH
BVMKOHAHI HaTYPHi JOCJIIKEHHS IiJITHKY 3 IIePEXiHO0 >KOPCTKICTIO Ha MiIXOZi IO 3aIi3HUYHOTO MOCTY.
Burnpo6yBaHHs IPOBOJUIIOCH [I€KiJIbBKOMa METOJAMU: OLliHKa BEPTUKAJILHOIO MO/LYJIsl IPY>KHOCTI KOJIii Ha
NepexifgHin AinsgHLi;, BU3HAYEHHS IMHAMIYHMX BEPTUKAJIBHUX CUJI, [iI0YMX Bill KOJIC 0131y Ha PEVKY Ta BU3HAYEHHS
OCifjaHb KOJIii METOOM HiBEJIIOBaHHS [0 i MicyIsl MifgcuseHHs. 17151 HaTypHOTrO BUIIPOOYBaHHS Y XO[i po3ziny 4
00paHO MOJIeJIb MiiCUIeHHS I'PYHTOLIEMEHTHUMH NaJIIMU. B pe3ysipTaTi nepiioro BUIpoOyBaHHS OTPUMaHO
3HA4YEHHS BEPTUKAJIbHOI )KOPCTKOCTI Ta BEPTUKAJIILHOTO MOJYJIS IIPYKHOCTI KOJIii B Pi3HUX TOYKAX NEPExXimHOi
IinsHkA. Ha gpyromy eTamni eKCliepruMeHTY OTPMMaHi BeJIMYMHN OYKCOBUX NIPUCKOPEHB KOJIiC eJ1eKTpoBo3y JJC-3
1P IPOXOIPKEHHI MOT0 110 MepeIMOCTOBIN SIMi IIPY Pi3HUX WBUAKOCTSIX PYXy AOCIiLHOTO N0i3ny. B pesysbrari
BUIIPOOYBaHHS OTPMMaHi BEPTHKaJIbHI CUJIN Ta IPUCKOPEHHS, 1110 BUHMKAIOTh Ha [iJISHL [1€peJMOCTOBOI SIMU.
TpeTs yacTrHa po37iny NPUCBSIYEHA MiNTBEPIPKEHHIO €(PEKTUBHOCTI IiJICUIEHHS IiJISTHOK 3 IIePEeXiHOI0
JKOPCTKICTIO. 17151 IbOrO BUKOHAHO HiBEJIIOBaHHS KOJIii Ta OTpUMaHO ii Ipodisb, Micss 4oro BUKOHAHO MiCUJIEHHH],
IiCJI9 YOTO BUKOHYETHCS IIOBTOPHE HiBeNIOBaHHA yepes 12 micaniB. HaykoBa HOBU3HA OTPUMaHUX PE3yJbTaTiB
IIOJISITa€ Y HACTYITHOMY: ® OTPUMAHO HOBi 3aKOHOMIPHOCTI Hallpy>Ke€HO-Ae(OPMOBAHOI0 CTaHy N€PexXigHOI HilsHKY;
* BIIEpILE B YKPaiHi N06Y0BaHO €KCIIEPUMEHTAJIbHY MOI€JIb [IEPEXiIHOI MiJITHKY 1151 BiILIEeHTPOBOTO

MO/JIEJIIOBAHHS; ® YIIOCKOHAJIEHO MaTEMaTUYHY MOJIEJb NIEPEXINHOL OiNsHKY, Ka BKIIIOYa€ CTOSH MOCTY, HACHII 32



CTOSIHOM, Ta (32 HEOOXiJHOCTI) MiJICUJIEHHS; ®* PO3PO6JIEHO TPU HOBI METOMY MiICUJIEHHS NIEPEXiAHUX IiITHOK Ha
nigxonax 1o MocTiB. HaykoBi pe3ysibTaT, OTpUMaHi B gucepTaLiiiHiil po60Ti MOXXYTh OyTH BUKOPUCTAHI 1715
MOJ€JIIOBaHHS NIePeXiHUX AiJISIHOK Ta 6i/blI rJIMOOKOro BUBYEHHS iX poboTtu. [TobynoBaHi MaTeMaTH4Hi Ta
€KCIIEPMMEHTAJIbHI MOZEJIi MOXYTb BUKOPUCTOBYBATUCS AJIs1 JOCTII)KEHHSI Ta PO3POOKHU MiICUIEHHS IPYHTOBUAX
MacCHBiB, B TOMY YMCJIi NepexigHUX IinsgHOK. PO3po6yieHi MeTOAM MiICUIEHHS MOXYTb OYyTU BUKOPUCTAHI [JIs1

301/IbIIIEHHS KOPCTKOCTi HOBUX 200 BK€ iCHYI0UMX IepeXifHUX AiJITHOK 3aJi3HUYHUX UM aBTOLOPO>KHIX MOCTIB.

2. The dissertation is devoted to the study and solution of the problem of sections with transitional stiffness on
approaches to bridges analytically and experimentally through the use of numerical analysis, experimental tray
research by centrifugal method and field tests. The first section of the dissertation analyzes the problem of areas
with a transitional stiffness index in modern construction: the problems that arise in such areas, the preconditions
for their occurrence and the nature of development, solutions used in Ukrainian and world bridge construction.
The result of the study of the existing knowledge base of the European experience of the bump at the end of the
bridge issue was the compilation and structuring of the causes of its occurrence, methods of detection and
solutions. Ways to solve the problem of the bump at the end of the bridge are formed into three subgroups
depending on the depth of immersion in the construction and the type of reinforcement. Based on the collected
data, 3 reinforcements of the transition section at the approach to the bridge were developed: Gabion box
reinforcement, Reinforcement with soil-cement piles and Reinforcement with sorted and reinforced soils. In the
second section of the dissertation the research of stress-strain state (SSS) of sections with transitional stiffness on
approaches to bridges had been performed. First of all, the section considers the main models of mathematical
modeling of soil structures, methods of mathematical analysis, highlights the main achievements and results of the
conducted research of SSS of soil structures with the help of FEM and performs a numerical analysis of sections
with transitional stiffness on the model of the approach of a real railway bridge. As a result of mathematical
modeling, isopoles of loads and displacements along the Z axe for the transition section with each of the types of
reinforcement had been obtained. The maximum vertical displacement in the model N1 is 5.04 mm, in the model
Ne2 - 1.72 mm, in the model N23 - 2.65 mm, in the model N24 - 1.55 mm. In the third section, an experimental study
of the SSS of the construction of the transition areas by the centrifugal method had been performed. The
simulation is performed for the original model and each of the three types of amplification proposed in Section 1. A
1:50 scale model had been built in a metal tray. As a result of the experiment, the subsidence intensity of the
reinforcement model in different horizontal and vertical coordinates and the maximum subsidence of the
structure under load were obtained. Comparison of the obtained results shows that the use of all three options of
reinforcement has a positive effect on reducing vertical deformations (2.10... 3.86 times). In the fourth section of
the work, field studies of the area with transitional stiffness on the approach to the railway bridge had been
performed. The test had been performed by several methods: estimation of the vertical modulus of track elasticity
at the transition section; determination of dynamic vertical forces acting from the train wheels on the rail and
determination of track subsidence by the leveling method before and after reinforcement. The first test method is
performed by applying a vertical load on the rail at different points of the horizontal profile. As a result of the test,
the values of vertical stiffness and vertical modulus of elasticity of the track at different points of the transition
section had been obtained. In the second test method, the method of measuring axle accelerations is used to
measure the vertical forces acting from the train wheels on the rail. As a result of the test, the vertical forces and
accelerations that occur in the area of the bump at the end of the bridge had been obtained. The third part of the
section is devoted to confirming the effectiveness of reinforcement of sections with transitional stiffness. For this
purpose, the track had been leveled and its profile had been obtained, after which reinforcement had been
performed, after which re-leveling had been performed after 12 months. The scientific novelty of the obtained
results is as follows: * new regularities of the stress-strain state of the transition section; ¢ for the first time in
Ukraine, an experimental model of the transition section for centrifugal modeling was built; « the mathematical
model of the transition section has been improved; * three new methods of reinforcement of the transition
sections on the approaches to the bridges have been developed. The scientific results obtained in the dissertation
can be used to model the transition areas and a deeper study of their nature. The constructed mathematical and



experimental models can be used for research and development of soil reinforcement, including transition areas.
The developed reinforcement methods can be used to increase the stiffness of new or existing transition sections
of railway or road bridges.
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