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1. Bapa6aHos C.C. 3abe3nedyeHHs 6e3NeKu eKCIIyaTallii Oy1iBesb i CIOPY/[, 3 ypaxyBaHHSIM METOLY
BibpoaKycTUYHOro KOHTpoJ0. — KBamidikauiliHa HaykoBa ITpalsl Ha paBax pykonucy. Jucepratis Ha 3000yTTs
HAyKOBOI'O CTyIeHs JokTopa Pinocodii 3a crienia-snpHicTio 263 - «llnBinpHa 6e3neka». — HaB4yasbHO-HAYKOBU
iHcTUTYT «[IpyUIHI-TIPOBCHKA A€P>KaBHA aKajeMist Oy[iBHUITBA T apXiTEKTypHU» YKPaiHCBKOIO AEP->KaBHOTO
YHIBEpCUTETY HAayKU i TexHoJIorii, [IHinpo, 2024. [lucepralis € 3aBepiIeH00 HayKOBO-IOCiJHOIO POOOTOIO B raysi
OXOPO-HU IIpalli Ta UUBiLIbHOI 6e3MeKy, Y sIKill [aHOo pillleHHs aKTyaJlbHOTO HayKOBO-TEXHIUHOIO 3aBJJaHHS 3
BCTAHOBJICHHSI 32aKOHOMIDHOCTEH 3MiH Bi6pOaKyCTUYHUX NIapaMeTpiB IPYU PO3BUTKY TPIlIMHYBATOCTI y OyAiBeJIbHUX
KOHCTPYKIIiSIX, @ Ta-KOX yJIOCKOHAJIEHHSI METOZiB, PO3POOKM aJITOPUTMIB i MOZiesiell KepyBaHHS Bi6-pOaKyCTUYHUMU
KOJINBAaHHSIMU i3 33JaHNMU aMIUIITyJJHUMU Ta YACTOTHUMU Xapa-KTePUCTUKAMU JJ11 BU3HAYEHHS IPUXOBAHO1
IIOIIKO/KEHOCTI B €JIeMeHTax Oy/iBe-JIbHUX KOHCTPYKIIi# BiOpOaKyCTUUHUM METOJIOM, 110 Ma€ CYyTTEBE 3HAUEHHS
IJ1s TIiABULLEHHS 6e3MeKku i e(PEKTUBHOCTI eKCIuTyaTalii 6y1iBesb i CIopyA. Y BCTYII HaBEJ,EHO aKTyaJlbHICTh TEMU,
MeTy JOCJIiI)KEHHS, HAYKOBY HOBU-3HY, IPAKTU4HE 3HAYEHHSI OJJ€P>KAaHUX PE3YyJIbTaTiB, 0COOMCTUI BHECOK
3100yBaya Ta anpoballio pe3ysbTaTiB AOCiIpKeHb. Y I1epuioMy po3[iiji IpoBeeHo aHali3 cTaHy 6e3rneky 6y iBessb i
CIIOPYZ, IIpY TPUBAJiN eKCITyaTallii 3 ypaxyBaHHSIM PYHHIBHUX BIIMBiB BUOYXiB Ta I10->KeX. BcTaHOBJIEHO, 10 B
YMOBax 3aCTapisioro xusnoro GoHay OyziBesb i BEJIMKOi KijIbKOCTi HaJI3BUYaMHUX CUTYallill, IKi aKTUBI3YIOTbCS
IVHaMiYHMMU BIUJIMBaMU Bif] BUOYXiB i MOXKeX, 6€3yMOBHO HEOOXiHO ITPOBOIUTH KOHTPOJIb CTiHIKOCTI Ta 6€31eKku
00'€KTiB [1J151 OL[iHKM iXHbOI IPUIATHOCTI 10 MoAablIoi ekcryaTarii. Lle BifHOCUTBCS 5K 0 CaMUX
iH(ppacTpyKTypHUX 00'€KTiB 6€3110CepPeHbO, B POJIi IKUX MOXKYTbh BUCTYIIaTU BUPOOHUYI LIEXH, CIOPYH, TYHEJI Ta
iHIIe, TaK i 10 )KU-TJIOBUX OyIMHKIiB. AHAJII3 [10Ka3aB, 110 HAKOIMYEHHS BHYTPIIIHIX MOMKOKEHb B HECYIMX CTiHAX
Ta PyHIaMeHTax OyiBesib € OfHi€l0 3 HAlOIIbII IOMUPEHUX 03-HaK IIOTEHLiITHOTO pyfHYBaHHS B IIPOLieci
eKcIulyaTauii. JI71s1 MOHITOPHMHIY i Aiar-HOCTUKM MOUIKOKEHb JO0OpE 3aPEKOMEH/IYBaB ceO€e BiOpOaKyCTUUYHUM
METOJI, KOH-TPOJIIO, SIKUH OYB allpOOOBAaHUI B Pi3HUX YMOBAX i O3BOJISE IPOBECTU HEPYHHIB-HY OLIiHKY CTaHY
OeTOHHUX, 3aJ1i300€TOHHUX, LIeIVISIHUX, 6araToLIapOBUX CTiH IIe-PEeKPUTTIB Ta iHIIKX BUJiB KOHCTPYKLii. OfHAaK 1S
NiABUILEHHS WIBUAKOCTI I SIKOCTi BUBHAYEHHS CTaHy 00’'€KTIB, KiJIbKiCHOI OLIiHKMA HAaKOIIWYEHHS B iX eJleMeH-Tax
CYTT€BUX IOIIKOIPKEHb HEOOXiHA pO3pOOKa aBTOMAaTU30BAHOTO 30y )KyBada CKJIAIHUX KOJIMBAHb i BIIOCKOHAJIEHHS
Meroay izeHTudikanii NprxoBaHMX MOMIKO-AXEHb BiOpOaKyCTUYHUM METOOM. Ha OCHOBI IpOBeeHOro aHalidy
OyJi0 chop-MyJIbOBAHO METY Ta 3a/ayi JocinKeHHs. Y IpyroMy posfiii mpoBefeHo ifeHTUdiKalilo CTPYKTYPHUX
NopylIeHb B MaTepianax OyAiBesb i ciopy/, BibpoakyCTUYHUM MeToZoM. Ha 0CHOBI BUMipI0o-BaHb IIBUIKOCTEN
IIPY>KHUX XBUJIb B IePEB'STHUX, 6ETOHHUX i METaIeBUX MaTepia-jiax NpoBefeHa iX OLiHKa SIK KOJIMBAJIbHOI CUCTEMU
IIPY yAApPHOMY BILIMBI. BcTa-HOBJIEHI 3aKOHOMIPHOCTI 3MiH BiOpOaKyCTUYHUX [1apaMETPiB IIPU PO3BUTKY TPi-
IIMHYBATOCTi Y 6YZiBeIbHUX KOHCTPYKLisIX. BU3Hau€HHs BiKPUTHUX TPILMH 37ili-CHIOETHCS MO CTOSYMX XBUJISX,
PEe30HATOpaMU [J1s1 SIKUX € NTOBEPXHS Ta 6eperu TpiluH. 3aKpUTi TPILIMHY IEPEBOISTh OJHOPiAHY HOPMAJIbHY
XBUJIIO B HEOJTHO-PiIHY, 110 €KCIIOHEHIIHO 3aracae. BCTaHOB/IEHO, 10 [IPU MOMKOIKEHHI KOHC-TPYKTUBHUX
eJIeMeHTIB OyZiBeJb i ClIOpy[, BUHMUKAIOTh BIIOPSIIKOBAHI Ta XaOTMYHI CUCTEMU TPIlllMH, pO3MipU SKUX, y BUMIaKax
4aCTKOBOTO (IPUXOBAHOI0) BHYTPi-IIHbOIO PYHHYBAaHHS, 3HAYHO HIDKYE 06J1acTi KOHTposIo. Lle cepenosuine
MOXJIM-BO BBKATH KBa3iOOHOPITHUM, B SIKOMY CUCTEMU TPILVH BUSBIISIOTh CBOI BIACTA-BOCTI JINIIE iHTErPasbHO.
Tomy 3aIIpOIIOHOBAHO BU3HAYATH iHTErPasIbHi TOKA3HM-KU IOUIKOIKEHHSI €JIEMEHTIB KOHCTPYKILH, sKi 3B's13aHi 3
30HAMM aKyCTHUYHOI 4yT-HOCTi pe30HaHCHUX XBWJIb. L1i xBuili QikCcyloThCs NpuiiMadeM 3 QisbTpamu, sKi
IIPOIIYCKAIOTh HU3bKI 4aCTOTHU AJ1s1 pi3HUX MaTepiaiB. Ha 6a3i 1ux NOKa3HUKIB BXKe MOXKJIMBO iIeHTU(iKyBaTU
PUBUKYU BTPATH CTIMKOCTI 06’eKTa KOHTPOJIO. [Ipo-BefeHo anpobaniio MeToay BiopoakyCTUIHOT'O KOHTPOJIIO
IIOIIKO/KeHb KOHCTPY-KTUBHUX €JIEMEHTIB CIIOPYZ, Ha MIPUKJIATi NOCiKeHb 0eTOHHUX TIOOIHI'iB. BuU3Ha-4eHo
LiISTHKY 3 NiABUILIEHUMU HAIIPY>KEHHSIMU, 30HY IIPUXOBAHUX TPILMH Ta IO-MKOAXKEHb Y 6€TOHi. 3a3Ha4ueHo, 0 AJ14
MiIBUIIEHHS MIBUJKOCTI I IKOCTi BU3HA-YEHHS CTaHy O0'€KTIB i CTPYKTYpM HAaKOMMYEHHSI B iX €JIeMEHTax CyTTEBUX
[IOII-KO/KEHb [TOTPiOHA aBTOMAaTH3allisl BIGpOaKyCTUIHOTO METOLY, pO3p0o0OKa Mozie-JIell CKIIaJHUX KOJIMBAHb Ta
MiJBUIIEHHS JOCTOBIPHOCTI OLIiIHOK PyVHYBaHb.

2. Barabanov S.S. Ensuring the safety of the buildings and structures opera-tion taking into account the method of
vibroacoustic control. - Qualifying scien-tific work on manuscript rights. Thesis for a PhD Degree in the specialty
263 - “Civil Safety”. - Education-al and Scientific Institute “Prydniprovska State Academy of Civil Engineering and



Architecture” of Ukrainian State University of Science and Technologies, Dnipro, 2024. The dissertation is a
completed research work in the field of labor protec-tion and civil safety, which provides the solution to the
current scientific and technical task - to establish the regularities of changes in vibroacoustic parame-ters during
the crack development in building structures and to improve methods and develop algorithms and models for
controlling vibroacoustic oscillations with given amplitude and frequency characteristics for determining hidden
damage in building structure elements by vibroacoustic method, which is essential for in-creasing the safety and
efficiency of building and construction operations. In the introduction, the relevance of the topic, the purpose of
the research, scientific novelty, the practical significance of the obtained results, the recipient’s personal
contribution and the approbation of the research results are given. In the first chapter, safety condition of
buildings and structures during their long-term operation is analyzed with taking into account the destructive
effects of explosions and fires. It is established that in the conditions of an overage housing stock and buildings
and a great number of emergency situations, which become more intensive due to the dynamic impacts of
explosions and fires, it is absolute-ly necessary to control stability and safety of the objects and to assess their
suit-ability for further operation. This applies both to the infrastructural objects, which can include production
shops, structures, tunnels, etc., and residential buildings. The analysis shows that accumulation of internal
damages in load-bearing walls and foundations of the buildings is one of the most common signs of potential
destruction during their operation. The vibroacoustic control method has proven itself well for monitoring and
diagnosing the damages, it was tested in various conditions and allows for a non-destructive assessment of the
condition of concrete, reinforced concrete, brick, multi-layered walls, ceilings and other types of structures.
However, in order to improve the speed and quality of de-termining condition of the objects and making
quantitative assessment of the ac-cumulation of significant damages in the object elements, it is necessary to
devel-op an automated exciter of complex oscillations and to improve the method of identifying hidden damages
using the vibroacoustic method. Based on the analy-sis, the purpose and objectives of the research were
formulated. In the second chapter, identification of structural damages in the materials of buildings and structures
using the vibroacoustic method is shown. On the ba-sis of the measurements of the velocities of elastic waves in
wooden, concrete, and metal materials, these materials are assessed as an oscillating system under the impact
action. The established patterns of changes in vibroacoustic parame-ters during the crack development in building
structures are presented. Open cracks are determined by standing waves, the resonators for which are the surface
and the edges of the cracks. Closed cracks transfer a uniform normal wave into a heterogeneous one which decays
exponentially. It is further established that when structural elements of buildings and structures are damaged,
ordered and chaotic systems of cracks appear, the sizes of which, in cases of partial (hidden) internal destruction,
are significantly below the area under the control. This environment can be considered quasi-homogeneous, in
which crack systems reveal their prop-erties only integrally. Therefore, it is proposed to determine the integral
damage indicators of the structure elements that are connected to the zones of acoustic audibility of resonant
waves. These waves are captured by a receiver with low-pass filters for various materials. On the basis of these
indicators, it is already possible to identify the risks of loss of stability of the object under the control. Approbation
of the method of vibroacoustic damage control of the building structural elements was carried out on the example
of studying concrete tubings. Areas with increased stresses, zones of hidden cracks and damages in concrete were
identified. It is stated that in order to increase the speed and quality of de-termining the conditions of objects and
the structure of accumulation of signifi-cant damages in their elements, the automation of the vibroacoustic
method, the development of models of complex oscillations, and the improvement of the reli-ability of damage

assessments are required.
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dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

Bnacue IpizBume Im's I1o-6aTbKOBI Hanucbko Mukosia MuKoJiaiioBuy
roJIOBH pagu

Biacue IpizBume Im's I1o-6aTbKOBI Hanmcebko Mukona Mukonainosnd
TOJIOBYIOYOTO Ha 3acCiaHHi

BianoBizanbHMil 32 NiATOTOBKY Bapa6anos Cranicnas CepriiioBuy

00JIiKOBHX JOKYMEHTIB

PeectpaTop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




