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V. BimomocTi npo guceprariio
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Tema gucepranii:

1. PO3BUTOK METO/IB AMHAMIYHUX BUIIPOOYBaHb MOCTIB Ta aJITOPUTMIB CIIEKTPAJIBbHOIO aHaJi3y AJIs1 ONpaLlOBaHHS iX

pEe3yJIbTaTiB

2. Development of methods of dynamic tests of bridges and algorithms of the spectral analysis for processing their

outcomes

Pedepar:

1. O6’eKT mocmimKeHHs - IPOLeCH BUMYIIEHUX Ta BiIbHUX KOJIMBaHb KOHCTPYKLiN MOCTiB. MeTa qucepTauiitHoi
po60TH: PO3POOKA HOBUX METOIB JMHAMIYHMX BUIIPOOYBAHb Ta YAOCKOHAJIEHHS AITOPUTMIB CIIEKTPATIbHOTO
aHaJli3y 11 BU3HAYEHHS JUHAMIYHUX XapaKTEPUCTUK Ta OLIHKY TEXHIYHOTIO CTaHy KOHCTPYKLiN aBTOLOPOKHIX

MOCTIB. MCTOJ_II/I ,U,OCJIi,IDKeHHHZ METOIN MAaTEMATUYHOIO MOJEJIIOBAHHA Ta TeOpi'l' KOJINBaHb IIpU ,ILOCJ]i,I[)I(eHHi



KOJIMBaHb KOHCTPYKLi; MeToaM Oy IiB€JIbHOI MEXaHIKU Ta JUHAMIKM CIIOPY/[, IIPY BCTAaHOBJIEHHI 3aJ1€5KHOCTI
MOJAJIbHUX XapaKTePUCTUK KOHCTPYKII Bifi xapakTepy fedeKTy; aHaliTU4Hi Ta CTAaTUCTUYHI METOIU aHali3y
CIIEKTPAJIbHUX OLIIHOK BiJIBHMX KOJIUBAHb JIIHIMHUX CUCTEM IIPU YAOCKOHAJIEHH] aJITOPUTMIB CIIEKTPAJILHOTO
aHaJsi3y; METOI1 €KCIIePUMEHTAJIbHOTO JAOCIiIKEHHSI MaTeMAaTUYHUX Ta HATYPHUX MOJIeJIel 1J1sl TepeBipKu
aQHAJTUYHUX BUCHOBKIB. T€OpETUYHi Ta IPaKTU4Hi pe3yJbTaTh: PO3POO6JIEHO METOAVKY BU3HAYE€HHS HATYPHUX
IVHaMiYHUX XapaKTePUCTUK KOHCTPYKILill aBTOJOPOKHIX MOCTIB, SIKi J03BOJISIIOTh OTPUMATHU OiJbII TOYHI, B
NOPIiBHSIHHI 3 BilOMUMU METOAMKAMMU, PE3YJIbTATH, 110 J1a€ MOKJIMBICTb, OKPiM PO3B'SI3aHHS TPAOULIMHUX 33124
IVHAMiYHUX BUNPOOYBaHb, BUKOPUCTOBYBATH iX /1J11 MOHITOPUHTY TEXHIYHOTO CTaHy CIIOPYY T4 YTOYHEHHS ii
PO3PaxyHKOBOI MOZIE€JIi; CTBOPEHO anapaTHO-IIPOrPaMHUI KOMILJIEKC, SIKUI 103BOJISIE BU3HAYaTH (PaKTUYHI
IVHaMi4yHi IapaMeTpy IPOTroHOBOi OyJIOBM MOCTY 32 pe3yJibTaTaMU AMHAMIYHUX BUIIPOOYBaHb, popMmyBaTH ii
MOJIeJIb Ta PO3PAaxXxOBYBaTH Peakllilo Ha JOBiJIbHE pyXxOMe HaBaHTaKeHHs. HaykoBa HOBU3HA: YJOCKOHAJIEHO
MaTeMaTU4HY MOZEJIb JIiHINHOI IMHAMIYHOI CUCTEMU 33 PAXyHOK YTBOPEHHA il IJIIXOM CUHTE3Y MOJAJIbHUX
nepenaToyHux QyHKIii; yIOCKOHAJIEHO METO], BibpoiarHOCTUKYM KOHCTPYKLiIl MOCTIB, sIKUi 6a3y€eThCsl Ha aHaJIi3i
($yHKLIN BIUIMBY MOUIKOPKEHHS Ha BEJIMYMHYU BiIHOCHUX 3MiH BJIACHMX YAaCTOT KOHCTPYKILIii; BIieplie po3po6sieHo
METO/I BUBHAYEHHS HATyPHUX (PYHKLiN BIUIMBY MOLWIKOKEHHS LIJIIXOM NPOBEJEHHS AUHAMIYHUX BUIIPOOYBaHb i3
3aCTOCYBAaHHSM J0JAaTKOBOI MACH; 32 PaXyHOK PO3POOKM HOBUX Ta yIOCKOHAJIEHHS iCHYIOUHX aJITOPUTMIB
CIIEKTPaJIbHOTO aHaJjIi3y HabyJIM MOJAJIBIIOTO PO3BUTKY METO/IM BU3HAYEHHS MOJIAJIbHUX XapaKTEPUCTUK MOCTOBUX
KOHCTPYKIi, sIKi 3a6€31e4yloTh NifiBULEHY PO3/ilbHY 3[JaTHICTb 32 YMOB 3IyLIEHHS BJIACHUX 4aCTOT; BIIepLIe
PO3p06JIEHO METO, BU3HAUYEHHS (POPMU BJIACHUX KOJIMBAHb CTPUKHBOBUX KOHCTPYKIii i3 3aCTOCYBaHHSIM
IIOOATKOBOI MacH; OTPMMaHi HOBI JjaHi, SKi BCTAHOBJIIOIOTh 3aJI€KHICTh Mi’K MOJAJIbHUMU NTapaMeTPaMU HaTyPHUX
KOHCTPYKIIi# Ta ix TexHiYHUM cTaHOM. CTYIiHb YIIPOBaJI)KE€HHS: PE3yJIbTaTh POOOTHA BUKOPUCTaHI IIPU pO3poOLi
psiiy HOPMATUBHUX JOKYMEHTIB; IpY NIPOBEI€HHI TMHAMIYHUX BUIIPOOYBAHb /11 BUSHAYEHHS TEXHIYHOTO CTaHy 45
MOCTIB; [IpY CKJIaJlaHHI IPOEKTiB peKOHCTPyKLii 17 mocTiB. Cpepa BUKOPUCTAHHS: IPU JOCIiIKEHHI HeCy4nx
KOHCTPYKLi# MOCTIB; IIpY CKJIaJaHHi IPOEKTIB PEKOHCTPYKIii MOCTIB; y HABYaJILHOMY IIPOLECI.

2. Subject of inquiry is processes of the forced and free oscillations of bridges constructions. Thesis objective is
development of new methods of dynamic tests and improvement of algorithms of spectral analysis for
determination of dynamic parameters and estimation of the technical state of road-transport bridges
constructions. Research methods: methods of mathematical design and theory of vibrations at research of
vibrations of construction; methods of structural mechanics and dynamics of buildings at establishment of
dependentness of modal parameters of construction from the nature of defect; analytical and statistical methods
of analysis of spectral estimations of free vibrations of the linear systems at the improvement of algorithms of
spectral analysis; methods of experimental research of mathematical and original models for verification of
analytical conclusions. Theoretical and practical results: the methods of determination of dynamic parameters of
road-transport bridges constructions are developed, which make possible to get more exact, as compared to the
known methods, results, that enables, except for the solving of traditional tasks of dynamic tests, to use them for
monitoring of the technical state of building and clarification of it’s calculation model; created hardware /software
complex, which admits to determine actual dynamic parameters of bridge spans from the results of dynamic tests
to form it's model and to calculate reaction on an various load. Novelty of the research: improved mathematical
model of the linear dynamic system as a result of it’s creation based on synthesis of modal transfer functions; the
method of vibrodiagnostics of bridges constructions is improved, which is based on the analysis of influence
functions of damage on the sizes of relative changes of natural frequencies of construction; a method of
determining of damage influence functions by dynamic tests with the use of additional mass is first developed; the
methods of determination of modal parameters of bridge constructions got step forward as a result of
development new and improvements of existent algorithms of spectral analysis, which provide an increased
resolution ratio in the conditions of concentration of natural frequencies; the method of determination of natural
frequencies forms of the frame constructions with the use of additional mass is first developed; new information is
got, which sets dependence between the modal parameters of original constructions and their technical state.
Implementation extent: working results are used at the development of normative documents; at the field dynamic



tests for determination of the technical state for 45 bridges; at the projects of restoration for 17 bridges. Range of
application: at the research of load carrying structures of bridges; at the report generation of bridge restoration; at
the teaching situations.
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