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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 67.11.35

Tema gucepranii:
1. lnHamiyHi po3paxyHKY, BUTPOOYBAHHS Ta AiarHOCTUKA CTaJleBUX KOHCTPYKLiN BEJIMKOIIPOTOHOBUX MOCTOBUX

[IepEBAaHTaXXyBaviB

2. Dynamic analysis, testing and diagnostics of steel structures of large-span bridge loading cranes

Pedepar:

1. O6'exT mocnimKeHHs - HanpyxeHo-gedopmosanuil ctad (HIIC) 0CHOBHUX HeCY4YHUX METaJIOKOHCTPYKIIii
rpeiidpepHOro MOCTOBOTO NepeBaHTaKyBaya IPU JUHAMIYHMX HaBaHTaKEHHsIX. MeTa gucepraniiiHoi poboTu:
KOMIIJIEKCHUM aHaJli3 AMHAMIYHUX XapaKTE€PUCTUK METAJIOKOHCTPYKLIii epeBaHTaKyBauiB 3 PO3BUTKOM METOAUK
IVHaMiYHUX PO3PaxyHKIB i IMHaMIYHUX HATYPHUX BUIIPOOYBaHb i3 PO3POOKOIO MPOIO3ULIi MOA0 AUHAMIYHOI
IiarHOCTUKMU Ta MacnopTusalii cnopyau. Meronu nociigkeHHs. g ananisy HIC ta MaTeMaTUYHOTO
MOJIEJIIOBAaHHS TUHAMIYHMX XapaKTePUCTUK KOHCTPYKIil 32CTOCOBYBAJIACS: METOJ, CKIHUEHHUX €JIEMEHTIB; METO[
Pynre - KyTTa 4-ro nopsKy AJis BupilleHHs nudepeHLiiiHuxX piBHSIHb PyXYy; METOAU OUHAMIUHOI 1iarHOCTUKY Ta

BibpoMHAMIYHOrO 06CTeXXKEHHS OyAiBeIbHUX KOHCTPYKLil. TeopeTrnyHi i NpakTU4iHI pe3yibTaTh: po3pobiieHa



METOJIMKA JMHAMIYHOIO OOCTEXXEHHSI KOHCTPYKLi I€PEeBAHTAKYBAYiB i3 CKJIaJaHHIM iX JUHAMIYHUX NACHOPTIB;
3aCTOCYBaHHS iH>)KEHEPHUX AVMHAMIYHUX MOJEJIEN N7 BUPILIEHHS 3a/1a4 [IPO PyXOMe HaBaHTaKEHHS i PO raciHHs
KOJIMBaHb 3a JOTIOMOTOI0 JMHAMIYHOTIO TaCHUKA KOJIMBAHb JO3BOJIUTL PO3PaxyBaTy AUHAMIYHI XapaKTEPUCTUKM Ta
HJIC 3a 6inbIll KODEKTHUMHU CXEMaMHU, 10 JO3BOJIsIE 3HU3UTHU PiBEHb IMHAMIYHUX HAMPYXXEHb Y KOHCTPYKIisX, Ta
3a6e3MeynTy MpaLe3naTHiCTb NprUIaziB Ta 061aiHAHHS, 3a1aHNI1 piBeHb KOMDOPTY 17151 MamuHicTiB. HaykoBa
HOBM3HA: BIIEPILE HA MiJCTaBi KOMIIJIEKCHUX JOCJiI)KEHb BCTAHOBJIEHO 3B'SI30K ITAPAMETPIB BJIACHUX KOJINBAHb
[IPOCTOPOBOI MOJZEJIi HECYUNX KOHCTPYKIiN IIEpeBaHTaKyBada 3 OCHOBHMMMU BapiaHTaMU MO>KJIMBUX ITOIIKOIKEHD;
IJ1s1 [PAT4acToi cxeMU JaHa MeTOoAMKa [06yoBU Ta (PparMeHTH "ATjiacy BIUIMBY NOUIKOIKEHb Ha BJIACHI YaCTOTH i
dhopmu"; yIOCKOHAJIEHO PO3PO6JIEHHS CIPOIIEHNX MOJIeJIel IePEBAHTaKyBayva, sIKi IPM3HAYEH] 1711 iHKEeHEepPHOro
OIIEPATUBHOIO aHaJIi3y CTATUKHU i JMHAMIKA MOCTa, OIIOP KPaHa, POBEIEHHS ITPUCKOPEHNX PO3PaxyHKIB;
IIPOBEIEHO HATYPHI BUIIPOOYBAaHHS i TEOPETUYHI PO3PaxyHKH, SIKi JO3BOJIMJIM OTPUMMATH BIIEpIIE IJIs1 TAKMX KPaHiB
IVHAMiuHi XapaKT€PUCTUKY IIPY OCHOBHUX TEXHOJIOTIYHUX peKMMaxX poOOTH i MiTBEpANUTH JOCTOBIPHICTb IOBHUX
Ta CIIPOIEHMX PO3PAaXyHKOBUX MOJIEJIEl; BIleplle AJig epeBaHTaKyBava BUpilleHa mpobiema MOIEII0BaHHS B
4yacoBill 06s1acTi AMHAMIYHOI B3aeMOJjii iHepLiliHUX KOHCTPYKLii MOCTY 3 Bi3KOM - SIK iHEPLIIIHUM PyXOMUM
HaBaHTAKEHHSIM; OTPUMaHi KOMIUIEKCHi fjaHi 3i6paHi B AMHaMi4YHi IaCIIOPTH 7151 KOHKPETHUX IIPOCTOPOBUX
MEXaHIYHUX CUCTEM ME€PEBAHTAXXYBaYiB TPy6UaCTO-6a104HOTO TUIly. CTyIIiHb YIIPOBAAKEHHS: PE3yJIbTaTU POOOTH i
METOAVKYU BIIPOBAIKEHO B IPOEKTHY NMPAKTUKY TOB IIpoekTHuit iHCTUTYT "[JHITPONIPOEKTCTaIbKOHCTPYKLIS" i B
[TAT "JlHinpoBCcbKUI MeTanypriiHmii Kom6iHat im. @. E. [I3epKUHCBKOTrO" 117151 3HDKEHHS aMIUITY [l KOJIMBaHb,
3arobiraHHs aBapiil Ta NacnopTU3allii nepeBaHTaxXyBauiB; B HaBYaibHUM npouec JIBH3 "TIIABA". Chepa

BUKOPHUCTaHHS: IPOMUCJIOBE OYIiBHUIITBO; MAIIMHOOYAyBaHHSI.

2. Object of research - stress-strain state (SSS) of the main bearing hardware bridge loading cranes under dynamic
loads. Aims of the work: comprehensive analysis of dynamic characteristics of metal cranes to the development of
methods dynamic calculations and dynamic natural tests with the development of proposals for dynamic diagnosis
and certification of structure. Research methods. For the analysis of SSS and mathematical modeling of dynamic
constructions characteristics were used: finite element method; Runge - Kutta 4th order to solve differential
equations of motion; dynamic methods of diagnosis and vibrodynamic inspection of building structures.
Theoretical and practical results: it was devised the technique of dynamic inspection of construction cranes with
assembly of dynamic passports; the application engineering dynamic models for solving problems of traffic load
and the damping by dynamic quencher fluctuations will be calculate the dynamic characteristics and SSS for more
correct circuit that can reduce of dynamic stresses in structures and ensure efficiency appliances and the
equipment specified level of machinists' comfort. Novelty of the research: first on the basis of comprehensive
research it was established the link parameters of natural oscillations of spatial models bearing structures of
bridge loading cranes with major variations possible damage; trellised scheme for this method of construction and
fragments of the "Atlas of impact damage on the natural frequencies and forms"; improved development of
simplified models of bridge loading cranes that are designed for rapid analysis of engineering statics and dynamics
bridge crane towers, the conducting accelerated calculation; conducted full-scale tests and theoretical
calculations that have provided first time for such cranes in the dynamic characteristics of the main technological
modes and confirm full and simplified computer models; first for bridge loading cranes was solved the problem in
the time field simulation of the dynamic interaction of inertial structures with trolley bridge - like moving inertial
load; obtained comprehensive data collected in a dynamic passports for specific spatial mechanical systems girder
cranes tubular-type. Implementation extent: the results and methodology of the project were implemented in
practice of Ltd. Design Institute "Dniproproektstalkonstruktsiya"and PJSC "Dzerzhinsky Dnieper Metallurgical
Plant" to reduce the amplitude of oscillations, preventing accidents and certification of cranes; in the educational
process "PSACEA." Range of application: industrial building; mechanical engineering.
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