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1. YoockoHaneHHs1 pO3paxyHKy Hallpy>KeHO-1e(pOpPMOBAHOI0O CTaHY MOCTOBUX KOHCTPYKILil 3 ypaxyBaHHSIM

JVHAMIYHOTrO BIJIUBY BAaHTAKHUX I0i37iB

2. Enhancement of calculation the deflected mode of bridge constructions taking into account dynamic influence
of freight trains

Pedepar:

1. O6’eKT HOCTiI>)KEHHS — IPOLLEC IIPOCTOPOBUX KOJIMBAaHb MOCTOBUX KOHCTPYKIIii 3 ypaxyBaHHSIM JUHAaMiYHOTO
BIIJIUBY BaHTaKHUX N0i37iB. MeTa pob0TH - YOOCKOHAJIEHHS METOJiB aHajli3y HanpyKeHO-1e(OPMOBAHOTO CTaHY
0aJIKOBUX 3aJ1i3HUYHUX MOCTIB 3 ypaxyBaHHSIM JUHAMIYHOTO BILJIMBY M0i37iB. lucepTaniiiHa po60Ta IpuCBSIY€Ha
IIMTaHHSM yIOCKOHAJIEHHS AMHAMIYHOTrO PO3PaxyHKy MOCTOBUX KOHCTPYKLii. 711 onucy npolecy IPOCTOPOBUX
KOJIMBaHb ITPOTOHOBOI 6YZ0BM MOCTA 3alIPOIIOHOBAHO BUKOPUCTOBYBATH METOMY MPSIMOTO iHTETPYBaHHS PiBHSHb
PYXY AMCKPETHOI CTEPKHEBOI CUCTEMMU. [I7151 BU3HAYEHHS TapaMeTPiB HANIPyKeHO-1e€(POPMOBAHOTO CTaHYy B

eJIeMeHTaX [IPOrOHOBOI OYZ0BU 3aCTOCOBYETHCS METOJ, CKIHUEHHUX €JIeMEHTIB. PiBHSIHHS PyXy By3J1iB KOHCTPYKLii



[IOJIAHO Y BUIJIALI AndepeHLianbHuX piBHSIHb HpioTOHA-Elniepa, iHTerpoBanux metogom Pynre-Kyrra.
JluHamiuyHUI BIJIMB PyXOMOTO CKJIaly 3alIPOIIOHOBAHO MOJENIOBATHU 32 JOMOMOTOK PYXOMHUX KOHTAKTHUX CHUJI 3
NIOCTiIfHMMU Ta TADMOHIYHUMMU CKJIaJJOBUMU. Ha OCHOBI BUKJIaZIEHOTO aJlrOPUTMY PO3PO6IEHO TPOrPaMHUM
KOMILJIEKC. LleH mifxif, 3aCTOCOBAHO [0 PO3PAXyHKY 3a1i300€TOHHUX i METaJIeBUX 0aJIKOBUX MOCTIB B yMOBax
[IPOITYCKY I10 HUX BAHTaKHMX IOI311iB 3 Pi3HOI0 MBUIKICTIO PyXy. OTPMMaHO NepeMillleHHS, BUIKOCTI Ta
IIPUCKOPEHHS By3JliB KOHCTPYKIii, 106yA0BaHO BiANoBinHi rpadiky, y ToMy uncii ¢pa3osi Tpaektopii. s
3aJ1i306€TOHHOI IIPOTOHOBOI 6YI0BM MOCTA JIOCJiJPKEHO BIUIUB CUJI CYXOT'O TEPTs B ONOPHUX YaCTUHAX KOHCTPYKILIi,
[IOTEPEHbOTO HAIPY>KyBaHHS apMaTypH, HepiBHOCTel KoJtii. Ha 0CHOBI aHasizy (pa3oBUX TPAEKTOPIiN IPOBELEHO
aHaJIorilo MiXK 3MyLIEHUMU KOJIMBaHHIMU OAJIKOBUX 3a/1i300€TOHHUX i MeTajleBUX MOCTiB. HaBeieHO MOpiBHSIHHS
Pe3yJIbTaTiB YACEJILHOTO MOJIE/IIOBAHHS 3 JAHVMMU HAaTYPHOTO €KCIIEPMMEHTY. [I71s1 MeTajieBUX IIPOrOHOBUX OyI0B 3
HACKpi3HMMU (pepMaMU IPOBELEHO aHalli3 TUHAMIYHOI pOOOTU €JIEMEHTIB PEIIiTKY F'0JIOBHUX (PEPM, NTO3I0BXKHIX i
nonepeyHux 6ao0K NPODKIPKOI YaCTUHU. BcTaHOBIEHO HAlOLIbII HABAHTAXKEH] €/1eMEHTH KOHCTPYKIIii, a TaKOX
KPUTHUYHI MBUAKOCTI PyXy Ioi3za. 3arrporloHOBaHUM METO], aHaJli3y MOXKe OyTH 3aCTOCOBAaHUI TaKOX Y IIPAaKTULI
IIPOEKTYBaHHS 06'€KTiB IPOMHUCJIOBOTO Ta LIMBINILHOTO Oy IiBHUITBA IJ1s1 [UHAMIYHOTO PO3PaxyHKY OyAiBeIbHUX
KOHCTPYKLii1, 6yAiBesb Ta CIopyz,. Pe3ynbTatu guceprauiiiHoi po60TH BIIPOBAIKEHO B IPAKTUKY POOOTH
IIPOEKTHUX Ta €KCIUTyaTalliiHUX Opraxisaniii YKpainu.

2. The Doctoral thesis is devoted to questions of enhancement dynamic influence of bridge constructions. For the
description the spatial fluctuations of bridge span structure is proposed to use the direct integration methods of
movement equations of discrete rod system. The finite element method is used for determination parameters of
deflected mode into span construction elements. The knots equations movement construction is presented by the
form of Newton-Euler's differential equations which are integrated by Runge-Kutta's method. Dynamic influence
on bridge from the railway vehicles is offered to model groups of movable contact forces with constant and
harmonic components. The software complex is developed on the basis of the stated algorithm. The given
approach is applied for calculation of reinforced concrete and steel girder bridges in the conditions of admission
the freight trains with various speed of movement. The displacements, speeds and nodal construction
accelerations are received, and corresponding plots, including the phase trajectories are constructed. The
influence of dry friction forces in basic construction parts, armature prestressing, railway track irregularities for
reinforced concrete span structure is investigated. The analogy between the forced oscillations of girder
reinforced concrete and steel bridges on the basis of the phase trajectories analysis is spent. Comparison results of
numerical modeling with data natural experiment is resulted. The spatial dynamics of steel span structures with
through truss is researched, also the dynamic work analysis elements of the lattice main girders, longitudinal and
cross beams of carriageway. The most load and susceptible to dynamic influence of freight trains construction
elements are established. Critical speeds of train movement are received. The offered method of the analysis can
be used also in engineering practice industrial and civil building objects for dynamic calculation of building
constructions, buildings and structures. The results of the Doctoral thesis are implemented in practice of
engineering and operational organizations of Ukraine.
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