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Pedepar:

1. lncepraliisg NpuCBsY€Ha BUBYEHHIO Ta BUPILIEHHIO IUTAHHS JiJITHOK 3 IEPEXiTHUM [TOKa3HUKOM JKOPCTKOCTI Ha
migxonax g0 MOCTIB aHAJIITUYHUM Ta €KCIIEPUMEHTAIbHUM LIJISIXOM 32 JOIIOMOT0I0 BUKOPHUCTAHHS YU CEIbHOTO
aHaJi3y, EKCIIEPUMEHTAIBHOTO JIOTKOBOTO OCiIKEHHS BiillEHTPOBUM METOJIOM Ta HaTypHUX BUIIPOOYyBaHb. B
IepIIOMY PO37isi AucepTaliii BUKOHYETbCS aHaJi3 IPO6JIeMU AiJISTHOK 3 NepexiIHUM IT0Ka3HUKOM JXOPCTKOCTI y
Ccy4yacHOMY OyJliBHUIITBI, @ caMe: IIPO0JIEMH, 1110 BUHMKAIOTh HAa TaKUX [iJIIHKaX, NepelyMOBU iX BUHUKHEHHS Ta
[IpUpOJa PO3BUTKY, LJISIXU BUPilIEHHS, 32CTOCOBaHi y yKpaiHCbKOMY Ta CBITOBOMY MOCTOOYIiBHUIITBI. Pe3ysbTaToM
mocimkeHHs: chOpPMOBaHOi 6a3u 3HaHb €BPONENICHKOrO JOCBiAY NUTAHHS IEPEIMOCTOBOI SIMU CTAJIO 3BE€JeHHS Ta
CTPYKTypHU3alisl IPUYKH ii BUHUKHEHHSI, METOZiB BUSIBJIEHHS Ta BUPilleHHs. Ha 0CHOBI 3i0paHux 1aHuX po3po06JieHO
3 nifcuIeHHs NepexifHoi AifISHKY Ha MNiAX0A4i 4O MOCTY: MifiICUJIeHHSs rabioHHMMHU KOpoOaMH, MifiCUIEHHS
I'PYHTOLIEMEHTHUMHU NAJIIMU Ta MiICUJIEHHSI COPTOBAaHUMU Ta aPMOBaHUMU I'PYHTaMU. Y IPYTOMY PO37iji
Iycepralii BAKOHAHO JIOCJIiIPKeHHs Hanlpy>keHo-JedopmoBaHoro ctany (HJC) #insHoK 3 epexifHo0 >XOPCTKICTIO
Ha MMigxXo[ax 4o MOCTIB. Y PO31iji pO3IIsHyTO OCHOBHI MOJE/Ii MAaTEMaTUYHOT'O MOJIEJIIOBAHHS I'PYHTOBUX
KOHCTPYKIili, METOIU MaTEMATUYHOTO aHaJli3y, BUCBITJIEHO OCHOBHI 3[I00YTTS Ta PE3yJIbTaTH TPOBENEHUX
mocanigxkenb HIIC rpyHTOBHUX KOHCTPYKLiN 3a gonomoroo MCE Ta BUKOHaHO YACENIbHUM aHai3 JilsSHOK 3
MePEXiZHOK >KOPCTKICTIO Ha MOl ITiAXOA4Y PEAJIbHOTO 3aJIi3HUYHOTO MOCTY, IO 3HAXOLUTLCS Ha II€PEroHi
JlomkapiBka-TlaBnonins jiHii Mepeda-XepcoH B YKpaiHi. B pe3ynbTati MaTeEMaTUYHOTO MOJEJIIOBAHHS OTPUMAHO
130110151 HABAHTAXEHb Ta NIEPEMIILEHB I10 OCi Z AJIs IEPEXiAHOI OUISIHKY 3 KOXKHUM 3 TUIIIB MifJICUJIEHHS T BUKOHAHO
iX MOpiBHSIHHA. MakcuMasibHe BepTUKaJibHe repeMinieHHs: B mogei N21 cranoButs 5,04 MM, B Mogieni N22 — 1,72 MM,
B Mozesi N23 - 2,65 MM, B Mogiesti N24 - 1,55 MM. Y TpeTbOMY PO37iJli BAKOHAHO €KCIIEPUMEHTAJIbHE JOCIIiIKEHHS
HJIC xoHCTpyKLii IepexifgHoI AiJISTHKY BifLIEHTPOBUM METOIOM. MOI€II0BaHHS! BUKOHYETHCS [JIs1 BUXiTHOI MOZEJIi
Ta KOXXHOTO 3 TPbOX TUIIIB MiICUJIEHHS 3alIPONIOHOBAHUX y po3zini 1. Mogesns macmradom 1:50 6ynyeTbes y
METaJIEBOMY JIOTKY. B pe3ysbTari eKCIIepUMEHTY OTPUMAHO iHTEHCUBHICTb OCiIaHHS MOJIEJIi MTiJCUJIEHHS B Pi3HUX
TOPU30HTAJIbPHUX Ta BEPTUKAJIbHMX KOOPAMHATAX Ta MAaKCUMAaJbHi OCiaHHsI KOHCTPYKLi IiJ, HABAHTAXKEHHSIM.
[NopiBHANBLHMI aHAJII3 OTPMMAHUX PE3YJILTATIB CBITYUTH IIPO T€, 10 3aCTOCYBAHHSA YCiX TPbOX BapiaHTIB MiJCUIEHHS
[IO3UTHBHO BILJIMBA€ Ha 3HIKEHHS BePTUKaIbHUX Aedopmauiii (B 2,10...3,86 pasu). Y yeTBepToMy po3zini pobotu
BMKOHaHi HaTyPHI JOCJiIPKEHHS IiJITHKY 3 [IEPEXiTHOI0 XOPCTKICTIO HA MifXO0i 10 3a/1i3HUYHOTO MOCTY.
Bunpo6yBaHHSs IPOBOJUIIOCH JEKiIbKOMa METOIAMU: OLliHKAa BEPTUKAJIbHOTO MOZYJIS IIPY>KHOCTI KoJlii Ha
NepexigHii AinsgHL; BUBHAYEHHS IMHAMIYHMX BEPTUKAJIBHUX CUJI, [IiIOYUX Bifl KOJIC N0i30y Ha PeVKy Ta BUSHAYEHHS
ocimanb KoJjiii MeTo0M HiBesI0OBaHHS 0 i micsis nifgcusiaeHHs. [y HaTypHOro BUIIPOOYBAHHS y X041 po3ziny 4
00paHO MOJIeJIb MiICUJIEHHS IPYHTOLIEMEHTHUMH NaJISIMU. B pe3ysibTaTi nepmoro BUIpo6yBaHHS OTPUMAHO
3HAa4YEHHS BEPTUKAJILHOI JKOPCTKOCTI Ta BEPTUKAJIILHOTO MOYJIA IIPYKHOCTI KOJIii B Pi3HUX TOYKAX NEPEXimHoi
ninsHky. Ha npyromy etani ekcriepruMeHTY OTPHMMaHi BeJIMYMHU OYKCOBUX IPUCKOPEHB KOJIic es1eKTpoBo3y JC-3
IIpY MPOXOKEHH] MOro M0 NIEPEIMOCTOBIN SIMi IIPY Pi3HUX WBUAKOCTAX PYXY AOCIIAHOrO noisgy. B pesynbrari
BUNPOOYBAHHS OTPUMAaHi BEPTUKAJIbHI CUJIM Ta IPUCKOPEHHS, 1[0 BUHUKAIOTh Ha Ai/ISHII IepeIMOCTOBOI SIMU.
Tpets yacTrHa PO37iny MPUCBSIYEHA MTigTBEPIPKEHHIO e(DEKTUBHOCTI i CHUIEHHS IiJITHOK 3 IIePEeXiIHOI0
SKOPCTKICTIO. [I7151 11bOr0 BUKOHAHO HiBeJIIOBaHHS KOJIii Ta OTpUMaHO ii Tpodisb, Micss 4oro BUKOHAHO MiCUIEHHS,
IiCJI YOr0 BUKOHYETHCS IIOBTOPHE HiBeMOBaHHA Yepe3 12 micauis. HaykoBa HOBU3HA OTPUMAaHUX PE3YJbTaTiB
IOJISITA€ Y HACTYITHOMY: ® OTPUMAHO HOBi 3aKOHOMIPHOCTI Hallpy>K€HO-Ae()OPMOBAHOT0O CTaHy NEPEXigHOI NiNsHKY;
* Briepiue B YKpaiHi N06yJ0BaHO eKCIIepUMEHTaIbHY MOIeJIb [IepexiHOI NiJsIHKY 1151 BiLleHTPOBOTO
MOJIEJIIOBAHHS; ® YIIOCKOHAJIEHO MaTEMATUYHY MOJIE/b IIEPEXINHOL AiISTHKY, SKa BKJIIOYa€ CTOSH MOCTY, HACHII 32
CTOSIHOM, Ta (32 HEOOXiHOCTI) MifCUJIEHHS]; ® pO3PO0JIEHO TPU HOBI METOOM MiJICUJIEHHS IEPEXiTHUX AiJISTHOK Ha
nigxogax 1o MocCTiB. HayKoBi pe3ysibTaTu, OTpUMaHi B JUcepTaliiiHiil po60Ti MOKYTb OyTU BUKOPUCTAHI [JIs1
MOJIeJIIOBaHHS NepeXiHUX AiJISTHOK Ta 6i/bll rJIM60KOro BUBYEHHS iX poboTtu. [TobynoBaHi MaTeMaTH4Hi Ta

eKCHepI/IMeHTaJII)Hi MO,HC.T[i MOXXYTb BUKOPUCTOBYBATHCSA [JIA Il,OC]Ii,H)KeHHH Ta p03p06KI/I Hi,E[CI/IJ'IeHHﬂ rPYHTOBI/IX



MacHBiB, B TOMY YHCJIi NTepexinHuX IinsgHOK. PO3po6iieHi MeToau MificuieHHsI MOKYTb 6yTH BUKOPUCTaHI /1S

301/IbLIIEHHS JKOPCTKOCTi HOBUX 200 BK€ iCHYI0UMX MepeXigHUX HiJISTHOK 3ai3HUYHUX 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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