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TpiMHOYTBOPEHHS Y 3a11300€TOHHUX KOHCTPYKIIISAX 11 YaC iX BUTOTOBJIECHHS
Ta HABAHTAXKEHHS € XapaKTepHUM IPOLECOM, KM Mae OyTH BpaxOBaHW MiJ Yac
MOJICJIIOBAaHHS, MPOEKTYBAaHHS Ta PEKOHCTPYKIi OyAiBENIb Ta CHOPY., SIKI MAalOTh Yy
CBOEMY CKJal 3ami300eTOHHI Hecyul eneMeHTH [l]. TpimmHM MOXYyTh OyTH
MPUYMHOIO BUHUKHEHHS KOPO31l apMaTypHOI CTall 1, TAKUM YHHOM, MPU3BOJUTH 10O
MOTIPIIEHHSI JIOBIOBIYHOCTI, €KCIUTyaTal[liHOT MPHUAATHOCTI Ta HECy4oi 37aTHOCTI
3a11300€TOHHUX KOHCTPYKIIA. Ha moBeAiHKy TpIlIMH CYyTTEBO BIUIMBAE 3YCTUICHHS
MDK apMmaTypHOl cTtaumo Ta OeroHoM [2]. Tomy BceOGiuHe BUBUCHHS e€(EKTIB
3UYCIJICHHS, BKJIIOYAIOYM JIOKAJBHUW 1 3aJIeKHUW BIJ 4Yacy pPO3MOJIJ HANpyKEHb
3UCTIJICHHSI B3/IOBXK apMaTypHOTO CTEP)KHS, € HEOOXITHUM JJiS MPOCKTYyBaHHA 1
OI[IHKMA €JIEMEHTIB KOHCTPYKIlIA OyniBeNb Ta CHOPYH, Y TOMY 4YHCHI, CHOPY.
MOABIAHOTO NPU3HAYCHHS.

Big mouatky mociimpkeHb 3aj1i300€TOHY BUCHI HaMarajaucsl KUIbKICHO OI[IHUTH
3UCIJIEHHS MDK apMaTyporo Ta OeToHOM. Jljig XapakTEepUCTHKM LbOTO SIBHILA
BUKOPUCTOBYETHCSI 3aJIEKHICTh MDK HANpyKCHHSIMHU 34YEIUIeHHS 7 (3yMOBJIEHA
BIUTMBOM OKPEMHX MpOILECIB — ajresii, TepTd Ta MEXaHIYHOIO 3a4eIJIeHHS) — Ta
BIJIHOCHUM 3MIIIEHHSM, BIJIOMUM $IK TPOCKOB3YBaHHS S. EKcnepuMmeHTanbHe
BU3HAYECHHS I[I€] 3aJI€KHOCTI 3IIMCHIOETHCA MLUISXOM BHUOPOOYBaHb Ha MILHICTb
3YEIUICHHS, B SKUX HANpPY)KCHHS 3YEIUICHHS BU3HAYAlOThCS SK BIAHOIICHHS CHIIU
BUCMUKYBaHHS F' 10 TJIOII 3UEIUICHHS Ap.

Opnak, 3rigHo 3 [3] Ounbmie, HiX 30 mapaMeTpiB BIUTMBAIOTH HA HOBCI[iHI(y
30HH 3YCIUICHHS apMaTypH 3 O0eToHOM B ekcnepuMeHTi. Ha nomaTok 10 MIHIMBUX
BJIACTMBOCTEH MaTepianay 1 TeOMETPUYHUX HapaMeTpiB OETOHY Ta CTEPXKHS, a TaKOX
TUIy HaBAHTAXXEHHS, BAXJIUBY pOJIb BIJIrpae METOAUKAa BUNPOOyBaHHS. Takum
YUHOM, Pi3HI 3pa3Kd Ta CXE€MHU BHUIPOOYBaHb MPU3BOMAATH 10 PI3HUX 3aJEKHOCTEH
MIXK HalPYKEHHSAMHM 34ETUICHHS T 1 3MIIIEHHSIMU .
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Hanpuknan, OJlHa 13 HAWOLIBIII PO3IMOBCIOIKEHUX METOIUK
EKCIIEPUMEHTAJIBLHOTO JOCIIKeHHsI 34YeIuieHHs apmaTypu 3 O6eroHoMm RILEM [4]
(BumpoOyBaHHSI HA BUCMHUKYBaHHS a00 pull-out test) BHACIIOK HAsIBHOCTI BEJIUKOTO
3aXHCHOTO Iapy OeTOHy Ta apKoBOro e(exTy BiJ cuil peakuiil omop (puc. 1, a)
PU3BOJIUTE JI0 301IBIIICHHS TPAHUYHUX HAPY)KCHb PYWHYBaHHs 34eTICHH (puc. 2)
1, SIK HACJIJOK, /10 3aBUILIEHHS MIIIHOCTI 3UEIIJICHHSI KOHTAKTY apMaTypu 3 OETOHOM.

Ha Biaminy Big meroaumku RILEM, Taki METOIUKH €KCIIEpUMEHTATbHUX
JOCIDKCHB 34eIlJIeHHS, K OaJKoBe BUNPOOyBaHHs (beam test) Ta GAIKOBO-KIHIICBE
BuripoOyBanHs (beam-end test) ASTM [5], kpamie BigoOpaxaroTh xapakrep podoTu
30HHM KOHTaKTy apMaTypH 3 0€TOHOM IIpU HaBaHTakeHH1 (puc. 1, 0).
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Puc. 1. Cxemu excriepuMeHTaIbHUX JAOCIIPKEHb 34EIJICHHS apMaTypH 3 0ETOHOM 13
TPAEKTOPISIMU CTUCKAJILHUX HANpPYyKeHb [0]:
a —Metonuka RILEM [4] pull-out test; 6 — meTonuka ASTM [5] beam-end test

CuioBuii TIOTIK BCEpeNUHI €KCIEPUMEHTANIBHOTO 3pa3ka He MPU3BOJIUTH [0
MOSIBU TIOTIEPEYHUX HAMPY>KEHb B 30HI 3UYCIJICHHs, a TOBIIMHA 3aXWMCHOTO IIapy
OETOHY € MPUIHATHOIO Ta OJM3BKOIO 3a 3HAYEHHSM J0 3aXMCHOTO mapy OETOHY B
peabHUX KOHCTPYKIISX. MeHII 3Ha4yeHHd TOBIIMH 3aXUCHOrO wiapy OETOHY
MPU3BOJATH 10 3MIHU BUJly pPyHHYBaHHS B OIK OUIbII-MEHII PAaliTOBOTO PyWMHYBAHHSI-
po3koiitoBaHHs  (splitting failure). B 3aleXHOCTI BiJ HasSBHOCTI IOMNEPEUYHOIO
apMyBaHHS OaJKOBOTO 3pa3ka B TMpoIeCl JOCTIIKEHb TaKOXX MOXKE€ BUHUKATH
KOMOIHOBaHUN BUJ PYWHYBaHHA, SIKHA MOXK€ OyTH BU3HAUEHUU SIK «PYWHYBaHHS-
BUCMHKYBAHHS, BUKJIMKAaHE PO3KOIIOBAaHHIMY (pHC. 2).

Opnak ciijg 3a3HAYUTH, IO BUIIE3TaJaHUM CTaHAAPT BHUMIPOOYBaHHS [5]
BHU3HAUa€ JOBXKUHY 34eIuieHHA Yy [(0-d; mpu OalIkOBO-KIHIIEBOMY BHUIIPOOYBaHHI
3aMicTh JS'd; mig dYac BUMpoOyBaHHA Ha BUTATYBaHHS [4]. Tomy mNOpIBHAHHA
pe3yNbTaTiB BUMPOOYBaHb HA 3UCTUICHHS 3 PI3HUMHU THIIAMH 3pa3KiB Ma€ BKIIOUYATH B
ceOe BIUIMB PI13HOI IOBKUHU 3B'SI3KY.

B ocranHi poku B 00J1acTi €KCIEPUMEHTAJbHUX JOCIIDKEHb apMaTypH 3
O0eToHOM HalOyBa€ MOMYJSAPHOCTI METOJAUKA PO3IMOIIJICHOTO BOJIOKOHHO-ONTHYHOTO
3ouayBaHHs (DOFS), sika nponoHye MOXIMBICTh KBa310€3MEepepBHOTO BUMIPIOBAHHS
3Ha4YeHb AedopmMallii 3 IHTepBaJIOM MEHIIIe o fHOro MitiMeTpa. Metoauka DOFS
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Puc. 2. 3anexxHocTi 34enyieHHs apMaTypH 3 0ETOHOM IPH PI3HUX BUAAX PyHHYBaHHS
3pa3KiB B 3aJICKHOCTI BIJT METOJUKH €KCIIEPUMEHTAIBLHUX JOCIIKEHD [3]

VCIIIIHO 3aCTOCOBYETHCS B 3al1300€TOHI  JJis  BUSIBICHHS  TPILIUH,
BUMIpPIOBaHHA Jedopmaliii B OETOHI, a TaKOXX NpPH BUIPOOYBAaHHSAX Ha MILHICTb
3ueruieHHs [3]. Ha ocHOBI JioKanbHOI PO3AUIBHOT 3AaTHOCTI AedopmMaliii B3A0BXK
BOY/TOBAHOTO CTAJIEBOTO CTEP>KHS MOKHA 3pOOMTH BUCHOBKH IPO Tepeaady 3yCHIIs
MDK apMaTyporo i 6eTOHOM Ta MoOyIyBaTH OUIBII TOYHI 3aJE€KHOCTI HANPYKEHHS
3UCIJICHHS T — 3MIIIEHHS §, OTPUMaHI B X0/l €KCIIEPUMEHTY.

BucnoBku. XapakTep 34€IUICHHS apMaTypu 3 OETOHOM CYTT€BO BIUIMBA€E Ha
JIOBTOBIUHICTh 1 HECY4Yy 3JIaTHICTh 3al11300€TOHHUX KOHCTPYKI(IA, OCOOJIUBO B
KOHTEKCT1 TPIINIMHOYTBOPEHHSI Ta KOpO3li apMaTrypHOi CTaii. 3aleXHICTh MIiX
HaIpY>KEHHAM 3YCIJICHHS T 1 3MIIICHHSMU S BU3HAYAETHCS KUIbKOMa MEXaHi3MaMu
B3a€MOJIi (aaresisi, TEPTsS, MEXaHIYHE 3aYeIJICHHS) Ta MOXKE 3MIHIOBAaTUCS i
BILUIMBOM PI3HUX METOJMK BUIIPOOYBaHb, a caMe:

— Pull-out Tect (RILEM) uepe3 apkoBuii epexT Ta BEIUKY TOBIIUHY 3aXHUCHOTO
mapy 0eTOHY MO>Ke 3aBHUIIYBaTH MIIHICTh 3UCTUICHHS;

— Beam-end Tect (ASTM) kpaie BioOpakae peajibHi YMOBH €KCILTyaTallli,
OCKIJIbKHM BUKJIIOYA€E TONMEPEYHI HANPYKEHHS B 30HI KOHTAKTy Ta J03BOJIE€ OLIHUTHU
pI3HI MEXaHI3MU PyHHYBaHHS.

Mertoauka po3MOAIJICHOTO BOJIOKOHHO-oNTHYHOTO 30HmyBaHHsA (DOFS) e
MEPCIEKTUBHUM ITiJIX0JIOM JIJIsl aHaJi3y 3YEIUICHHsS apMaTypu 3 O0€TOHOM, OCKIJIbKU
JI03BOJISIE OTPUMYBATH JACTANIbHI JaHi MPO PO3MOMALT HANPYXKEHb 1 MOOYI0BY OUIBII
TOYHUX 3aJIEKHOCTEU T—S.

Cnucok BUKOPUCTAHUX JIAKepeJT

1. Dmytrenko Ye.A., Genzerskiy Yu.V., Yakovenko [.A., Bakulin Ye.A.
(2023). Strength Calculation of Normal Cross-Sections of Reinforced Concrete
Structures at Flat Bending by the Wood-Armer Method in SP "LIRA SAPR". AIP
Conference Proceedings. 2678, 020006. Issue 1. 9 p.
https://doi.org/10.1063/5.0118680

2. KomuynoB B.I., fxoBenko [.A., [mutpenko €.A. Meroauka
EKCIIEpUMEHTAIFHUX  JIOCH/DKeHb  34YeIJICHHS apMmaTyp U3 OETOHOM TIpH

526


https://doi.org/10.1063/5.0118680

Xl MixxnapodHa Haykogo-ripakmu4Ha KoHgepeHyis «Kpamapo8chKi YumaHHs»

BUCMUKYBaHHI (CTUCHEHHI) apMaTypHOTO CTpwXHsA 3 Oerony (y OeToH) 3
ypaxyBaHHSIM HH3XIJHOI TIIKKM JAepopmyBaHHA (poc. MOB.). Pecypcoexonomui
mamepianu, KoHcmpykyii, 6yoieni ma cnopyou : 30. Hayk. npais. 2016. Bum. 33. C.
162-173.

3. Koschemann M., Curbach M. (2022) Bond behaviour and crack propagation
of reinforced concrete under long-term loading. In: Jivkov A., Miura N., Panesar D.,
Weihe St. (eds.) 26th International Conference on Structural Mechanics in Reactor
Technology. — Div. I. — 10 p. https://www.lib.ncsu.edu/resolver/1840.20/40309

4. RILEM (1970). «Essais portant sur I’adhérence des armatures du béton»
Matériaux et Constructions, France, 3, 169—-178.

5. ASTM (2015). A944-10 Standard test method for comparing bond strength
of steel reinforcing bars to concrete using beam-end specimens, ASTM international,
West Conshohocken, USA.

6. Baktheer, Abedulgader & Spartali, Homam & Hegger, Josef & Chudoba,
Rostislav. (2021). High-cycle fatigue of bond in reinforced high-strength concrete
under push-in loading characterized using the modified beam-end test. Cement and
Concrete Composites. 118. 103978. DOI: 10.1016/j.cemconcomp.2021.103978

527


https://www.lib.ncsu.edu/resolver/1840.20/40309
http://dx.doi.org/10.1016/j.cemconcomp.2021.103978

MIHICTEPCTBO OCBITHU I HAYKHU YKPAITHU
HAIIIOHAJIbHUH YHIBEPCUTET BIOPECYPCIB I
MNPUPOJOKOPUCTYBAHHSA YKPAIHU
IHCTUTYT MEXAHIKH TA ABTOMATHUKHA AIIB HAAH
JJEP)KABHUM BIOTEXHOJIOT'TYHUM YHIBEPCUTET

3BIPHUK
TE3 TOITOBLIEH

XII Mixyicnapoonoi HayKoeo-mexHiuHOI KOHepenuii 3 Hazoou
118-i piunuui 6io Ona napoosricenns
00KMopa mexHiuHUx HayK, npogecopa,
siyenpeszuoenma YACI'H
KPAMAPOBA

Bonooumupa Casosuua
(1906-1987)

«KPAMAPOBCBKI YUTAHHA»

20-21 nromozo 2025 poxy
M. Kuie



MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
NATIONAL UNIVERSITY OF LIFE AND ENVIRONMENTAL
SCIENCES OF UKRAINE
INSTITUTE OF MECHANICS AND AUTOMATICS OF
AGROINDUSTRIAL PRODUCTION OF THE NATIONAL
ACADEMY OF AGRARIAN SCIENCES OF UKRAINE
STATE BIOTECHNOLOGICAL UNIVERSITY

PROCEEDINGS

XII International Scientific and Technical Conference dedicated
to the 118th anniversary of the birth of
Doctor of Technical Sciences, Professor,
Vice President of the UAAS
KRAMAROV
Volodymyr Savovych
(1906-1987)

«KRAMAROV’S READINGS»

February 20-21, 2025
Kyiv



Xl MixknapodHa Haykogo-ripakmu4Ha KoHgepeHuyis «Kpamapo8chKi YumaHHs»

YAK 631.17+62-52-631.3

36ipauk Te3 momosiaein XII MikuapoaHOi HAyKOBO-TEXHIYHOI KOH(EPEHIIiT
«KpamapoBcbki yutaHHs» 3 Harogu 118-1 piuHuUI Bix THS HapOKEHHS JOKTOpPa
TEeXHIYHUX HayK, mpodecopa, Binenpesuaenta YACI'H Kpamaposa Bomomumupa
Caposuua (1906-1987) 20-21 mrot. 2025 p., m. Kuis / MOH VYkpainu, Harionansuuii
yHIBEpCUTET OlopecypciB 1 nmpupogokopuctyBands Ykpainu. K.: BugaBauunii ueHtp
HVYBill Ykpainu, 2025. 662 c.

Proceeding of the XII International Scientific and Technical Conference
dedicated to the 118th anniversary of the birth of Doctor of Technical Sciences,
Professor, Vice President of the UAAS Kramarov Volodymyr Savovych (1906—
1987), February 20-21, 2025, Kyiv / MES of Ukraine, National University of Life
And Environmental Sciences of Ukraine. Kyiv: Publishing center of NULES of
Ukraine, 2025. 662 p.

B  30ipHuKy TmpeacraBiieHI Te3M  JIONOBIJIEH  HAYKOBO-TIEAAroriyHUX
MpaIliBHUKIB, HAYKOBUX CIIBpOOITHUKIB, acmipaHTiB Ta ctyaeHTiB HYBill Ykpainu,
MPOBITHUX BITYM3HSIHUX 1 3aKOPJIOHHUX BUIIUX HABUAJIIBHUX 3aKjIa/iB Ta HAyKOBHUX
YCTaHOB, B SIKUX PO3MJISIAAIOTHCS 3aBEPIICHI €Tanu po3poOoK.

The Proceedings presents abstracts of reports of scientific and pedagogical
workers, research staff, graduate students and students of the NULES of Ukraine,
leading domestic and foreign higher educational institutions and scientific
institutions, in which completed stages of development are considered.
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Dindypa II. — npopexmop Cnosayvkozo acpapnozo yHigepcumemy 6 M. Himpa

(Cnosayvra Pecnybnixa).
Hlapuoypa A. O. — 3a6i0ysau kaghedpu azpoindiceHepii ma mexHiuHo20 cepeicy iM.

O. Cemrosuua JIHYII;
Axoeenxo 1. A. — 3a6ioysau kagheopu 0yoienuymea HYbBill YVkpainu.



