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Tema gucepranii:
1. PO3BUTOK METO/iB AMHAMIYHUX BUIIPOOYBAaHb MOCTIB Ta aJITOPUTMIB CIIEKTPaJIbHOIO aHaJIi3y [J1s1 ONpallOBaHHS iX

PE3yJbTaTiB

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

Pedepar:

1. O6’eKT HOCiI>)KEHHS - MPOLLECH BUMYILIEHUX Ta BiJIbBHUX KOJIMBaHb KOHCTPYKLii MOCTiB. MeTa aucepTauiiiHoi
po60TU: pO3pOOKa HOBUX METO/IiB JUHAMIYHUX BUIIPOOYBaHb Ta Y OCKOHAJIEHHS aJITOPUTMIB CIIEKTPATIbHOTO
aHaJli3y 1715 BU3HAYEHHS JUHAMIYHUX XapaKTEPUCTUK Ta OLIIHKY TEXHIYHOTO CTaHy KOHCTPYKIill aBTOLOPO>KHIX
MOCTIB. MeToiu LOCIiIKEHHS: METOLY MaTEMaTUYHOTO MOJIEJIIOBAHHS Ta T€OPii KOJIMBaHb IIPY JOCJIiI>KEHHI]
KOJIMBaHb KOHCTPYKLi; MeTOu Oy iBeJIbHOI MEXaHIKU Ta IUHAMIKM CIIOPY/[, IIPY BCTAaHOBJIEHH] 3aJ1€XKHOCTI
MOJIQJIbHUX XapaKTePUCTUK KOHCTPYKLi Bifj xapakTepy AeeKTy; aHaIiTUYHI Ta CTAaTUCTUYHI METOAM aHai3y

CIIEKTPAJIbHUX OLiHOK BiJIbHUX KOJIUBAHb JIIHIMHUX CUCTEM IIPU YAOCKOHAJIEHH] aJITOPUTMIB CIIEKTPAJIBHOTO



aHasi3y; METOI1 €KCIIEPUMEHTAJIbBHOTO AOCiIKEHHSI MaTEMAaTUYHUX Ta HATYPHUX MOJeJIeN 1J1sl TepeBipKu
aQHAJTUYHUX BUCHOBKIB. T€OpEeTUYHi Ta IPaKTU4YHi pe3yIbTaTh: PO3POOJIEHO METOAUKY BU3HAUYE€HHS HATYPHUX
IVHaMiYHUX XapaKTepUCTUK KOHCTPYKLil aBTOJOPOKHIX MOCTIB, SIKi J03BOJISIIOTh OTPUMATHU OiJbII TOYHI, B
NOPIiBHSIHHI 3 BilOMUMU METOAUKAMHU, PE3YJIbTATH, IO J1a€ MOKJIUBICTb, OKPIM PO3B'SI3aHHS TPANULIIHUX 32134
IVHAMiYHMX BUNPOOYBaHb, BUKOPUCTOBYBATH iX /1J11 MOHITOPUHTY TEXHIYHOTO CTaHy CIIOPYM T4 YTOYHEHHS ii
PO3PaxyHKOBOiI MOZIEJIi; CTBOPEHO anapaTHO-IPOrPaMHUI KOMILJIEKC, SIKUH 103BOJISIE€ BU3HAYaTH PaKTUYHI
IVHaMiyHi mapameTpy MPOroHOBOi 6YZ0BU MOCTY 3a pe3yJbTaTaMU JUHAMiYHUX BUIPOOYBaHb, GOPMYBATH ii
MOJIeJIb Ta PO3PAxOBYBATH PEaKllilo Ha JOBiJIbHE PyXOMe HaBaHTaKeHHs. HaykoBa HOBU3HA: YJOCKOHAJIEHO
MaTEMaTU4HY MOZEJIb JiHINHOI TMHAMIYHOI CUCTEMU 32 PaXyHOK YTBOPEHHA il IJISIXOM CUHTE3y MOJAJIbHUX
nepenaToyHux QyHKIi; yIOCKOHAJIEHO METO], BibpoiarHOCTUKY KOHCTPYKILiN MOCTIB, SIKUi 6a3y€eTbCs Ha aHaJi3i
(yHKIiN BIUIMBY NOWKOKEHHS Ha BEJIMUMHU BiIHOCHUX 3MiH BJIACHMX YAaCTOT KOHCTPYKILii; BIIepIIe po3po6yieHo
METO/I BU3HAYEHHS HATyPHUX (PYHKLi BIUIMBY MOLIKOKEHHS LIJIIXOM IPOBEJEHHS AUHAMIYHUX BUIIPOOYBaHb i3
3aCTOCYBAaHHSM J0JAaTKOBOI MAaCH; 32 PaXyHOK PO3POOKM HOBUX Ta yIOCKOHAJIEHHS iCHYIOUMX aJITOPUTMIB
CIEKTPaJIbHOTO aHaJjIi3y HaOy/IM MOAJIbIIOTO PO3BUTKY METOAM BU3HAYEHHS MOJIAJIbHUX XapaKT€PUCTUK MOCTOBUX
KOHCTPYKLi, sIKi 3a6€31e4yl0Th NifiBULEHY PO3/iNbHY 3IaTHICTb 32 YMOB 3IyLIEHHS BJIACHUX 4aCTOT; BIIEpLIe
PO3p06JIEHO METO, BU3HAUYEHHS (DPOPMU BJIACHUX KOJMBAHb CTPUKHBOBUX KOHCTPYKIIii i3 3aCTOCYBaHHIM
IOOATKOBOI MacH; OTPMMaHi HOBI JaHi, SKi BCTAHOBJIIOIOTh 3aJI€KHICTh Mi’K MOJAJIbHUMU TIapaMeTPaMU HaTyPHUX
KOHCTPYKLIi# Ta ix TexHiYHUM cTaHOM. CTYIiHb YIIPOBAJI)KE€HHS: PE3YJIbTaTh POOOTHA BUKOPUCTAHI IIPU pO3pOOLi
psiiy HOPMATUBHUX JOKYMEHTIB; IpY NIPOBEI€HHI IMHAMIYHUX BUIIPOOYBAHb /111 BUSHAYEHHS TEXHIYHOTO CTaHy 45
MOCTIB; IIpH CKJIaZlaHHi [IPOEKTiB PeKOHCTPYKLii 17 mocTiB. Cdhepa BUKOPUCTAHHS: [IPU AOCIiIpKEHHI HeCydux
KOHCTPYKLi# MOCTIB; IIpY CKJIaAHHI [IPOEKTIB PEKOHCTPYKILii MOCTIB; y HABYQJILHOMY IIPOLEC.

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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