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1. BaratokpurepianbHa palioHasnisalis KOHCTPYKTUBHUX [1IAPAMETPIB CTaje3a1i300€TOHHYX ITPOJIbOTHUX Oy10B
MOCTIB IIpU PEKOHCTPYKIIiI

2. Multi-criteria rationalization of structural parameters of steelreinforced concrete bridge spans during
reconstruction

Pedepar:

1. Incepranis npuCBsA4Y€Ha palioHai3alii KOHCTPYKTMBHUX [1aPAMETPIB CTaje3ali306€TOHHMX ITPOJIbOTHUX Oy10B
MOCTIB, 1110 BKJIIOYaIOTh B cebe nepdpopoBaHi MeTasieBi 610KM KOPOGIACTOrO IIEPETHHY Ta €(DEKTUBHY
3aJ1i306€TOHHY TUIUTY NIPOi3HOI YacTHMHU. B nuceprallii po3rysiHyTi NUTaHHS BAOCKOHAJIEHHS KOHCTPYKLii
CTase3asi306€TOHHOI TPOrOHOBOI 6yJ0BM aBTOMOOIIBHO-AOPO>KHBOIO MOCTY Ta il YMCEJIBHOTO Ta
€KCIIEPUMEHTAJIbHOTO JOCIIIKEHHS, a TAKOXK METOLIB pallioHaisalii Ta yrpasiiHHA ii XapakTepucTukamu. g

3aIIPOIIOHOBAHUX CUCTEM OOI'PYHTOBAaHO KpUTepii panioHasnizauii i BU3Ha4€HO BHYTPIlIHI Ta 30BHIIIHI Kepyodi



napameTpu. Ha 6a3i oTprMaHuX TEOPETUYHUX JAaHUX CHOPMOBAHO HOBE KOHCTPYKTHBHE PillleHHSsI IPOTOHOBO]
Oy[l0BY, B IKOMY CTHCJIa YaCTHHA IIPEeACTaBJIeHa Y BUTJIST [10JIerueHo]i 3a/1i306€ TOHHO] IIJIMTH, & PO3TIATHYTa — Y
BUIJISIZIi METaJIeBOi IPOCTOPOBOI YaCTHUHU, 10 CKJIAAETHCS 3 IEP(OPOBAHYX IIJIACTHH 3 HEPETYJISIPHOIO TOIOJIOTIEI0
OTBOpIB. [IpoBeIeHO OLiHKY BILIMBY €(PEKTHUBHOI 3aJ1i300€TOHHOI IVINTU HA HANIPY>XEHOAE(POPMOBAHUI CTaH
nepdopoBaHoi MeTaneBoi 6aiku Ta nepepisy B 1inomy. IIpoBesieHO HATYPHI eKCIIepUMEHTAIbHI JOCTiIKEHHS
CTase3as1i306€TOHHOTO 6JIOKY IIPOTOHOBOI OyIOBU. Y X0/li €eKCIIePUMEHTY 0yJI0 MiATBepIKeHo (aKT HaJiltHoi
CITiILHOI POGOTH 3a71i300€TOHHOI IIJIUTH 3 METAJIEBOIO YaCTMHOIO. AHAJIi3 OTPMMAHUX PE3YJIbTATIB [JO3BOJISIE CYyIUTH
IIPO BUCOKY KOPCTKICTb CUCTEMHU i CBITYUTD PO MPYKHY POOOTY Marepiasis. Cilif BKa3aTy, 0 XapaKTep
IepOopMyBaHHS CUCTEMU IiATBEPAKy€E KOPEKTHICTb CKIaTeHOI TEOPETUYHOI MOJeJli, a OTpHUMaHi

€KCIIEpMMEHTAaJIbHI [aHi 36iraloTbCs 3 TEOPETUYHMMU 3 ITOXMOKOIO, 1110 He nepesulye 15%.

2. The thesis is devoted to the rationalization of the design parameters of steelreinforced concrete bridge spans,
including perforated metal box-section blocks and an effective reinforced concrete slab of the roadway. The
dissertation deals with the issues of improving the design of steel-reinforced concrete spans of an auto-road
bridge and its numerical and experimental research, as well as methods for rationalizing and controlling its
characteristics. For the proposed systems, rationalization criteria are justified and internal and external control
parameters are determined. The classification, general characteristics and design features of the most common
reinforced concrete girder structures of bridges are considered. The main advantages and disadvantages of these
systems, as well as design features of the details of the combination of metal and reinforced concrete part of the
structure are considered. The experience of application of lightweight effective metal and reinforced concrete
elements in the form of perforated beams and reinforced concrete slab with hollow formers is also analyzed. On
the basis of the obtained theoretical data, a new structural solution of the span was formed, in which the
compressed part is presented in the form of a lightweight reinforced concrete slab, and the stretched part is
presented in the form of a metal spatial part, which consists of perforated plates with an irregular topology of
holes. The configuration of the perforated metal element under the conditions of multicriteria is obtained. A
method of manufacturing of perforated elements with irregular topology and steps of holes is proposed. To
determine the efficiency of the reinforced concrete slab, an algorithm for determining the optimal height of the
cross section of the girder and the impact of the reinforced concrete slab on the height of the metal part of the
structure is proposed within the framework of the specified design solution. A theoretical calculation model of the
proposed reinforced concrete span structure is constructed, on the basis of which an analysis of the stress-strain
state is performed. The theoretical study was carried out according to two calculation schemes of span structures,
consisting of three blocks connected by high-strength bolts and a single reinforced concrete slab. The first
considered model is a span structure with metal perforated blocks having a regular pitch and width of holes. The
second is represented by a span structure, with metal perforated blocks, have an irregular pitch and width of
holes. In general, the analysis allows us to judge the positive impact of the use of perforated elements with
irregular pitch and hole width, as it reduces the deflections of the structure, as well as minimize the values arising
in the belts and elements, forces and stresses up to 40%. Full-scale experimental studies of the steel-reinforced
concrete block of the superstructure have been carried out. During the experiment, the fact of reliable joint
operation of the reinforced concrete slab with the metal part of the model was confirmed. The analysis of the
obtained results allows one to judge the high rigidity of the system and testifies to the elastic work of materials. It
should be noted that the nature of the deformation of the system confirms the correctness of the compiled
theoretical model, and the obtained experimental data coincide with the theoretical ones, while the discrepancy
does not exceed 15%.
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