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Pedepar:

1. 1. O6'eKT mOCTiAKEHHS ~ TI0JISI IPY’KHUX XBUJIb, 110 BUHUKAIOTH I1if 9ac 3aPO/IKEHHS Ta PO3BUTKY PYWHYBAHHS Y
TBEPIOMY Tijli. MeTa LOCiIpKEeHHS - BCTAHOBUTH KiJIbKiCHI IIOKa3HUKM CUTHAJIIB aKyCTU4HOi eMicii (AE), 1m0
CYIIPOBOMXYIOTh PyHHYBaHHS y OETOHI Ta 3a71i300€TOHi MiJ, Yac paHHIX CTafii HOro 3apo-IKEHHS Ta PO3BUTKY i Ha
1ii1 nifcTaBi po3po6UTU METOAUYHI 3aCa/iy AiarHOCTYBAHHS €JIEMEHTIB BEJIMKOTabapPUTHUX KOHCTPYKIiil TPUBAJIOTO
eKCIUIyaTyBaHHs. MeTo1 NOCiIKEHHS - MaTEMaTUYHE MOJEJIOBAHHS, YMCIIOBI METOIM PO3pa-XYHKY, MiIX0q1
JIiHiIHOI MeXaHiKY pyiiHyBaHHs, PppakTorpadidyHui aHali3, yabTPa3ByKOBUM i aKyCTUKO-€MiCiiHUI MeToY,
MEXaHi4Hi BUTPOOYBAHHS, CTATUCTUYHI METOIM OOPOOKM Pe3yJIbTaTiB HOCiIKeHb. HOBM3HA - TOOY0BaHO JIOTIYHY
CXeMY 3aKOHOMIipHOCTeH i ocimoBHOCTI BIVIMBY Qi3UKO-XiMiYHUX YMHHUKIB HA BUHUKHEHHS! TPIIIMHONOAI6HUX
IedeKTiB y 6eTOHi Ta 3a1i300€TOHI i TOKa3aHo iX 3B'SI30K 3 TeHEPYyBaHHSAM NPYKHUX XBUJIb AE. TeopeTuyHo 06-
I'PYHTOBAHO 33aPO/I’KE€HHSI TPIlllMH MIJIIXOM BifjlIapyBaHHS LIEMEHTHOTO KaMEHIO IO IOBEPXHi BKJIIOYEHHSI.
BcTaHOBJIEHO, 0 iIHTEHCHUBHICTh YTBOPEHHS Ta €KBi-BaJIEHTHA IJIOLIA TAKUX Ne(EKTIB 3aJIEXKATD Bifl OpieHTalii

BKJIIOUEHHS Y IeMEHTHi} Matpuli Ta ioro ¢popmu. Pe3ysipTaTi - OTpUMAaHO KiJIbKiCHI IapameT-pu curHais AE mig,



4ac NO4YaTKOBUX CTafill pyMHYBaHHS LEMEHTHOTO KAMEHIO, BifllIapyBaHHS IPABiHOTrO 41 Me6E€HEeBOro
3aII0BHIOBAYiB, apMaTypH Bifi 6eTOHHOI MaTpULLi; BU3HAUY€HO KoeillieHT 3aHMKaHHS NPYKHUX XBWIIb AE mif yac ix
IIPOXOJKEHHS Y Pi3HUX TUIIaX 6ETOHY Ta 3aJ1i300€TOHY i 3aIIPOIIOHOBAHO TEOPE-TUKO-EKCIIEPUMEHTAJIbHUI METOT,
OLIiHKM KiIbKiCHMX NapameTpiB curHasis AE mif yac cTapTy i CyOKpUTUYHOTO PO3BUTKY MAaKPOTPILIUHU Y
3aJ1i3006€TOHI; 3a-TIPONIOHOBAHO AJITOPUTM OITHMIi3allil BCTAHOBJIEHHS IlepeTBOPIoBaviB AE Ha 06'eKTi KOHTPOJIIO Ta
pexkomeHpanii mono AE-giarHocTyBaHHS BeJIMKOrabapyuT-HUX €JIeMEHTIB KOHCTPYKLii. PedynbraTtu gociigkeHb
BMKOPHMCTAHO IIiJl 4aC HaTypHUX BUIIPOOYBaHb ITYYHUX CIIOPY], HA aBTOMOOINIbHUX 1IJIsIXax YKpaiHu. 'anmysb

3aCTOCYBaHHS - OyIiBHULITBO.

2. 3. The object of the research - elastic wave fields generated during initiation and propagation of fracture in
solids. The aim of the research is to quantita-tively evaluate the parameters of acoustic emission (AE) signals that
accom-pany the early stages of fracture in either concrete or reinforced concrete and, on the basis of that
evaluation, to develop a methodology of AE diagnostics of large-size structure elements. Methods used in the
research: mathematic mod-eling, numeric methods, linear fracture mechanics approaches, fractographic analysis,
ultrasonic and AE methods, mechanical testing, statistical methods for experimental data analysis. Novelty: a logic
scheme of the relationships and the sequences of physico-chemical factors on initiation of crack-like de-fects in
concrete (with or without reinforcement) and their connection with the elastic AE wave generation. Crack
initiation caused by disbonding of inclusion from cement matrix was proved theoretically. It was established that
the intensity of formation and an equivalent area of such defects depends on both the orientation of inclusion
within the cement matrix and its shape. Re-sults - the numeric values AE signal parameters were obtained for the
follow-ing: the initial stages of cement matrix fracture; disbonding of gravel and crashed stone from the matrix;
disbonding of the reinforced bars from the concrete matrix. The AFE elastic wave attenuation coefficient was
determined for different kinds of concrete and reinforced concrete. A combined theoretic-experimental method
was introduced for the evaluation of the numeric values of the AE signal parameters during the initiation and
subcritical growth of a macrocrack in reinforced concrete. An optimization algorithm was developed for the AE
transducers placement at the tested objects. Guidelines for the AE diagnostics of large-scale structures are
proposed. The results of this research were implemented during the field testing of the bridges belonging to the
Ukrainian highways. The application field - civil engineering.
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