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Pedepar:

1. Inceprarifina po60Ta IpUCBIYeHa PO3POOIEHHIO METOAMKY Ta MOIMIYKY ONTUMAaJIbHUX PO3MipiB pO3pPi3HUX
(depMeHHUX IPOrOHOBUX OYJI0B i3 BEPXHIM pO3TalllyBaHHSM IIPOi3HOI YaCTHMHHU Ta 3aCTOCYBaHHSIM TPy60OOETOHY.
Tpy606€eTOH BUCTYyIIa€ KOMIIO3UTHUM MaTepPialoM, 10 OEQHYE BJAACTUBOCTI CTajli 1 6ETOHY, 3a0€311€4yI0ur BUCOKI
[IOKa3HUKY MIIJHOCTi, 5KOPCTKOCTIi, BATPUBAJIOCTI [0 Mill 30BHIIIHIX (PaKTOPiB, BKIIOYHO 3 BOTHEM Ta KOPO3i€lo.
BpaxoByo4un HU3Ky KOHCTPYKTUBHUX, EKOHOMIYHUX i eKcITyaTaliliHuX IlepeBar Tpy6006eToHY, HOro BIPOBaKEHHS
B IIPAaKTUKy MOCTOOYyBaHHS B YKpaiHi € IepClIeKTUBHUM HAIPSIMOM, 110 [03BOJIS€E MiJBUIMUTYA €(PEKTUBHICTD
iH)KEHEPHUX pillleHb. Pa3oM i3 TUM, IIOIIMPEHHIO LILOTO MaTepiay NepemKogKae Malnil HOCBi peani3oBaHuX
IIPOEKTIB Ha TEPUTOPIi KpaiHy, a TaKOX BiJICYyTHICTb TPAaBUJI IIOJI0 BU3HAYEHHS ONITUMAaJIbHUX TOJIOBHUX PO3MipiB
TpyO006eTOHHUX dpepM. BcTaHOBIIEHO, 1110 3aCTOCYBAaHHS TPYOOOETOHHOTO IOSICY Y BEPXHbOMY PiBHi IPOrOHOBO]
Oy[10BU [,03BOJISIE 3MEHIINTH KOHCTPYKTUBHY BUCOTY, 3MEHIIUTYU BUTPATH MaTepiasiB Ta MiABUIIUTY CTiKICTb O
IVHAMiYHUX Ta CEMCMIYHMX BIUIMBIB. ITopsy i3 UMM Bif3HauyeHO HUBKY IPO6JieM, TIOB'SI3aHUX 3 ONTUMI3allielo

NapameTpiB KOHCTPYKIii, HELOCTAaTHBOIO KiJIbKiCTIO TUIIOBUX PilllEHb Ta BiJCyTHICTh JOCBily IPOEKTYBAHHS Ta



OyniBHMLITBA B YKpaiHi. MeTO0 Aucepralii € BU3HA4€HHS ONITUMAJIbHUX IIapaMeTpiB IVIOCKUX (pepM i3 TpyboOeToHy
17151 pO3pi3HUX (PEPMEHHUX IPOTOHOBUX OYI0B 3 yPaxyBaHHSIM Cy4aCHUX TPAHCIOPTHUX HABAHTAKEHb BiJTIOBITHO
10 I€p>KaBHUX OyZiBeIbHUX HOPM YKpaiHu. OCHOBHMMM 3aBJAHHSMU JOCJIiIKEHHS €: BUBYEHHS BJIACTUBOCTEN
TPYOOOETOHY, aHaJi3 iCHYI0UMX KOHCTPYKIi#l TPYOOOETOHHUX MOCTIB, ileHTUdiKallis OCHOBHMX HaBaHTaXXEHb,
PO3pOOKa aJIrOpUTMY YMCEIbHOTO MOJeJIIoBaHHS B cepenoBumax Mathcad i JIIPA-CAIIP, Bu3HaueHHSs
TPYOOOETOHHUX Iepepi3iB eJleMeHTiB, BUBHaYEHHSsI KpUTepiiB epeKTUBHOCTI pepM, a TAKOXK JIeMOHCTPALlis
Pe3yJbTaTiB NapaMeTpiB €(PEKTUBHUX KOHCTPYKTUBHUX CXeM. Y pOOOTi peasi3oBaHO IOBHUM iH)KEHEPHUI LIUKJI —
BiZl aHasi3y Ta BU6GOPY KOHCTPYKTUBHOI CX€MHU 0 PE3YyJIbTATIB Mifi0OPy NONEepeYHUX NepepisiB Tpy606e TOHHUX
esieMeHTiB. O6’'€KTOM [IOCTII>KeHHS! € IIOIKHA (PepMU 3 TPUKYTHOIO PELITKOIO Ta BEPXHIM pO3TallyBaHHSIM
npoisny. [IpenMeToM JOCHiIKeHHs BUCTyIa€ e(PEKTHBHICTh BUKOPUCTAHHS MaTepiasliB 3aj1e’KHO Bif] BApiaHTiB
rOJIOBHUX PO3MipiB IPOroHiB Ta TPyO6OOETOHHNUX Nepepi3iB, HABAaHTAXXEHb Ta BJIACTMBOCTEN MaTepiarlis.
MeTognosorist 6a3yeTbcs Ha CKIHUEHHO-€JIEMEHTHOMY aHali3i i3 BUKOPUCTaHHSIM IPOrpaMHoOro 3abesnedeHHs JIIPA-
CAIIP py1s1 1o6yAOBY PO3PaxyHKOBUX CXE€M Ta OOUMCJIEHHS 3yCUJb B €JIeMeHTaX, i cepegosuia Mathcad - nns
00pOo0KH AaHuX, ONTUMI3allii Ta nigdopy nepepisis BiAoOBiAHO 40 BUMOT €BPOKO/IB. 32 JOIIOMOI0OI0 PO3PO6IEHOTO
JITOPUTMY 3[iICHEHO aHajli3 6araTbOX KOHCTPYKTUBHUX CX€M, JIJI1 KOXKHOI 3 SIKMX IIPOBEIEHO ONTUMI3allilo
nornepevyHux nepepizis. OGrpyHTOBAHO AOLIJIBHICTh BUOOPY TPUKYTHOI PEIIiTKYM 3 BEPXHIM IIPOi3IOM.
[TponeMoHCTpoOBaHO e(EKTUBHICTD 3aIIPOIIOHOBAHOrO MiAxony AJ1s po3mipis Bix 20 go 100 meTpiB. BctaHOBIEHO
PEKOMEH0BaHi Jjiana3oHM reOMETPUYHUX cliBBigHOmeHs H /0 Ta H/d, sIKi MOKYTb BUKOPUCTOBYBATHUCh SIK BUXiJHI
npuy npoekTyBaHHi. Cepell 3Ha4yIMUX PE3YJIbTATIB CJIiJ, BAOKPEMUTU NEMOHCTPALLIO BIUIMBY MO eJIeN
HaBaHTakeHHs (aBToMo06inbHi AK, HK Ta 3anizHnyne CK), kaTeropii joporu Ta KisbkoCTi CMYT pyxy Ha JOLiJIbHICTh
BUOOPY Tiei uM iHImOI cxeMu pepMu. Yieplie y BiTUYM3HSHIN TPaKTHULi IPEACTABIEHO LiTiCHY METOAUKY IOLIYKY
palioHaJbHUX IIapaMeTpiB TPy606eTOHHMX depM, sIKa OXOIIIOE: TeHEPAIlilo YNCeJIbHUX MOZesiel, T06yI0BY JIiHii
BIUJIMBY, BUSHAYEHHSI [1iIKOBUX 3yCHUJIb, TApAaMETPUYHUI aHAaJIi3 reoMeTpUYHUX KOHDIrypaniii, ontumisariio Ha
ocHOBi €Bpokofis Ta IBH. Po3rysHyTO BIIJIMB TakuX (QaKTOPIB, 4K KiJIbKiCTh IIaHeJel, KYT HaXUjly pO3KOCiB, AiaMeTp
TPYO, LOBXMHA IPOrOHY, KiJIbKICTb FOJIOBHUX (PepM y IONIEPEYHOMY II€PEPi3i NporoHy, Tui HaBaHTaxkeHHs (AK, HK,
CK) Ta ekcIutyaranifiHi BUMOTY 10 oporu. HaykoBa HOBH3HA AMCEPTALiIIHOI pOGOTH MOJISITAE y: ~ PO3POOGIEHHOMY
KOMIIJIEKCHOMY MiAXOi 10 MPOEKTYBaHHS TPYOOOETOHHUX (PEPM 3 ypaXyBaHHSM PeajlbHUX YMOB €KCIUTyaTallii,
YMHHOI HOPMaTMBHOI 6a3u B YKpaiHi Ta oJjio)kKeHb €BPOKOZIiB; - aBTOMAaTH3allii IpoLecy Mifoopy ONTUMAIbHUX
IapaMeTpiB KOHCTPYKIiI 3 ypaxyBaHHSIM 3MiH FeOMETPUYHUX XapPaKTEPUCTHUK, (Pi3MKO-MEXAHIYHUX BIACTUBOCTEN
MarepiaJiB i TUIIIB HABAaHTa)KEeHb; - YHiBEPCAJIbHOMY aJIFOPUTMY, SIKUI MOXKe OYTH 3aCTOCOBAHUI J1s1 IPOEKTYBAHHS
MOCTOBHUX KOHCTPYKLIiii 3 TPy606€TOHHUX (epM. [IpaKTU4HE 3HAYEHHS PE3YJIbTATIB M10JISITa€ Y CTBOPEHHI
aJIrOPUTMi30BaHOI METOAMKU MiIO0PY TPyOOOETOHHUX (PepPM [J1s1 IPOrOHOBUX OYIOB i3 BEPXHIM pO3TallyBaHHIM
npoisny. 3anponoHOBaHU MifXif gae 3Mory popMyBaTy ONTHUMAJbHI PillleHHS, aIalITOBaHi 10 YMOB €KCILTyaTallii B
YKpaiHi Ta IOTEHLiHO IPUIATHI 4O 3aCTOCYBaHHS B iHINNX KpaiHax. MeToMKa 403BOJII€ 3MEHIIUTH
MaTepiasoMICTKICTh, CIIPOCTUTH IIPOLIEAYPYU MOJEJIIOBAHHS Ta IIEPEBIPKYA KOHCTPYKLii, 3a06€3MeUnTH iX
IOBTOBIUHICTb Ta HAJiNHICTb. Pe3ysbTaTt MOXYTb OyTU 6€3110CEPENHBO BUKOPUCTAHI IIPU PO3POOJIEHH] TPOEKTIB

MOCTIB Ha aBTOMOOIJIPHUX i 3ai3HUYHUX IUISIXaX B YKpaiHi.

2. The dissertation is devoted to the development of a methodology and the search for optimal dimensions of
simply supported truss bridge superstructures with a top-deck roadway and the use of concrete filled steel tubes.
Concrete filled steel tube (CFST) is a composite material that combines the properties of steel and concrete,
providing high strength, stiffness, and resistance to external factors, including fire and corrosion. Considering the
structural, economic, and operational advantages of CFST, its implementation in bridge construction practices in
Ukraine represents a promising direction for improving the efficiency of engineering solutions. However, the
wider adoption of this material is hindered by the limited number of completed projects in the country and the
absence of design guidelines for determining the optimal main dimensions of CFST trusses. It has been established
that the use of a CFST chord in the upper level of the superstructure makes it possible to reduce the structural
height, minimize material consumption, and increase resistance to dynamic and seismic effects. At the same time,

several challenges were noted, including optimization of structural parameters, the lack of standard design



solutions, and limited experience in CFST design and construction in Ukraine. The main objectives of the research
include: studying the properties of CFST, analyzing existing CFST bridge structures, identifying primary loading
conditions, developing a numerical modeling algorithm using Mathcad and LIRA-SAPR environments, determining
CFST cross-sections for structural members, defining efficiency criteria for trusses, and presenting the results for
effective structural configurations. The dissertation implements a complete engineering cycle - from the analysis
and selection of the structural system to the results of cross-section design for CFST elements. The object of the
study is a plane truss with a triangular web and a top-deck roadway. The subject of the study is the material
efficiency depending on the variations in the main span dimensions, CFST cross-sections, loading conditions, and
material properties. The methodology is based on finite element analysis using LIRA-SAPR software for generating
structural models and calculating internal forces, and Mathcad for data processing, optimization, and section
design in accordance with Eurocode requirements. These software tools were used to assess the efficiency of
different cross-sectional configurations based on strength, stiffness, slenderness, and technological feasibility.
Using the developed algorithm, a wide range of structural configurations was analyzed, with cross-section
optimization carried out for each case. The selection of a triangular web with a top-deck layout was justified. The
proposed approach was shown to be effective for spans ranging from 20 to 100 meters. Recommended ranges of
geometric ratios - H/o and H/d - were established and can be used as initial parameters in design practice. For the
first time in domestic practice, a comprehensive methodology for determining the optimal parameters of CFST
trusses has been presented. This methodology encompasses the generation of numerical models, construction of
influence lines, identification of peak internal forces, parametric analysis of geometric configurations, and
optimization based on Eurocodes and Ukrainian building codes (DBN). The influence of various factors was
considered, including the number of panels, angle of diagonal members, tube diameter, span length, number of
main trusses in the cross-section of the superstructure, type of loading (AK, NK, SK), and operational requirements
for the road. The scientific novelty of the dissertation lies in: - the development of a comprehensive approach to
the design of CFST trusses, taking into account real operating conditions, the current regulatory framework in
Ukraine, and the provisions of the Eurocodes; - the automation of the process for selecting optimal structural
parameters, considering variations in geometric characteristics, physical and mechanical properties of materials,
and loading types; - the universal algorithm that can be applied to the design of bridge structures using CFST
trusses. The practical significance of the results lies in the creation of an algorithm-based methodology for
selecting CFST trusses for superstructures with a top-deck roadway. The proposed approach enables the
development of optimal solutions adapted to Ukrainian operating conditions and potentially suitable for
application in other countries. The methodology contributes to reduced material consumption, simplified
modeling and verification procedures, and ensures the durability and reliability of the structures. The results can
be directly applied in the design of road and railway bridges in Ukraine.
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