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2. Load-bearing Capacity of Damaged, basalt-plastic Concrete Beams Reinforced with Carbon Fiber

Pedepar:

1. O6'ekTOM HOCHITKEHHS € TIpolec nedOpMyBaHHS, TPILMHOYTBOPEHHS Ta PyWHYBaHHS MOIIKOIKEHUX
0a3anbTOGETOHHMX 6aJIOK, ITiICUIEHUX 30BHIIIHIM KOMIIO3BUTHUM apMyBaHHSM. [IpeMeT NoCiiKeHHs — 3MiHa
HaMpyXeHO-Ae()OPMOBAHOI0O CTaHy, HECY4Oi 30aTHOCTI, TPIlIMHOCTINKOCTI Ta A,e(POPMATUBHOCTI NOMKOAKEHUX
6a3a71bTOOETOHHNX 6AJIKOBUX KOHCTPYKLIH 32 Aii CTAaTUYHOrO HaBaHTaKE€HHS. MeTonu JOCTiKeHHS: BUBYEHHS Ta
aHaJli3 JiTepaTypHUX AKepeJsl, po3po0OKa, aHAITUYHI METOY JOCiKEeHHSs pOOOTH MiJiCUIeHUX KOHCTPYKTUBHUX
€JIEMEHTIB, IIJIaHYBaHHS €KCIIEPUMEHTY, 3arajibHi METO[IM MEXaHiKu 3aj1i300€TOHy, MaTeEMaTUYHe i KOMITIOTEpHE
MOJIEIIOBaHHS HaNlPy>KeHO-1e(POPMOBAHOIO CTaHY AOCIIIHUX eleMeHTiB. HaykoBa HOBU3HA pOOOTHU IOJIATAE Y
BCTAHOBJIEHHI MiIBULIIEHHS HECYYOi 3IaTHOCTI MOIIKOI)KEHNX 6@ TOHHUX KOHCTPYKLiN 3 6a3aIbTOIIACTUKOBOIO
apmarypoto (BFRP), nigcuneHnux 30BHiIHIMY ¢ibpoapMoOBaHMMU NIJIaCTUKAMU, MaiKe B 2 pa3u MOPIBHSHO 3

€TaJIOHHNMMU 3Pa3KaMU; y BU3HaA4YE€HHI KOMIIJIEKCHOT'O BIIJINBY KOHCTPYKTUBHUX YMHHUKIB Ha ﬂeq)OpMaTI/IBHiCTb,

TPIIMHOCTINKICTb Ta HECYYY 3[ATHICTb MOXWJIMX i HOPMAJIbHUX Nepepi3iB MOMKOIKEHNX 6a3aIbTOOETOHHUX OaJlOK.

B pesysbTarti npoBeieHuX [OCIiI KeHb [100y10BaHi eKCIIePUMEHTalIbHO-CTaTUCTUYHI 3a/IEXKHOCTI HECy4oi



3aTHOCTI MiJICUJIEHUX BYIJIEIIACTUKOM 6€TOHHUX 6aok 3 BFRP; BusiBieHni oco611BOCTi gedopmyBaHHS,
TPIlIMHOYTBOPEHHS Ta PyMHYBAaHHSI [IPUOIIOPHUX AiJITHOK 6a3a7IbTOOETOHHMX 6aJIOK 3 Pi3HUMH IIPOJILOTAMU 3Pi3y;
PO3BMHYTa METOAMKA PO3PAXyHKy HECYYOi 3[JaTHOCTI 6€TOHHUX KOHCTPYKLil 3 HEMETaIEBOI0 KOMITO3UTHOIO
apMaTypolo; CTBOPEHI KOMII'IOTEPHI MOJIeJli MOMKOAKEHUX 6€TOHHMX 6aj10K 3 BFRP i mpoBeieHo ix po3paxyHoOK y
nporpamHomy Komiunekci JIIPA-CAITP. [IpakTyiyHa LiHHICTb OTPMMAaHUX PE3YJIbTATIB MIOJIATa€ B 3HAYHOMY
NOTeHLjaJi AJ1s1 TOKpallleHHs CyYaCHUX METO[IiB IPOEKTYBAHHS Ta pO3PaxyHKy OETOHHUX KOHCTPYKILiil 3
HEMETAJIEBOIO KOMIIO3UTHOIO apMaTypolo, 3a6€3Me4yIoun iX HalifHiCTh Ta JOBrOBiUHICTb. Pe3yibTaT JOCTiIKEHb
3a IMCEePTaLifHO0 POGOTOIO BIIPOBAIKEHI Y HaBuasibHUi npouec Onechkoi gepkaBHoi akazemii OyiBHUIITBA Ta
apXxiTeKTypu IpH MiAroToBLi 6aKajaBpiB Ta MaricTpiB crewiaabHOCTI «ByIiBHUIITBO Ta LIMBiJIbHA iH)KEHEPis»
crieniasnizauii «IIJpomMuciiose Ta LUBiIbHE OyAiBHULITBOY, @ TAKOX y IPOEKTHIN NpaKkTUlli OyiBeJbHUX OpraHisalii,
3okpema TOB «Pemropcrpoii» Ta TOB Bupobuudo-rtoprisesnbHa ¢ipma «IYET».

2. The object of the study is the process of deformation, crack formation, and destruction of damaged basalt
concrete beams reinforced with external composite reinforcement. The subject of the study is the change in the
stress-strain state, load-bearing capacity, crack resistance, and deformability of damaged basalt concrete beam
structures under the action of static loading. Research methods include the study and analysis of literature
sources, development, analytical methods for investigating the work of reinforced structural elements, planning of
experiments, general methods of reinforced concrete mechanics, and mathematical and computer modeling of the
stress-strain state of the experimental elements. The scientific novelty of the work consists in establishing an
increase in the load-bearing capacity of damaged concrete structures with basalt plastic reinforcement (BFRP),
reinforced with external fiber-reinforced plastics, by almost twice compared to the reference samples; in
determining the complex influence of structural factors on the deformability, crack resistance, and load-bearing
capacity of inclined and normal sections of damaged basalt concrete beams. As a result of the research conducted,
experimental-statistical dependencies of the load-bearing capacity of concrete beams reinforced with carbon
plastic with BFRP were constructed; features of deformation, crack formation, and destruction of the support
areas of basalt concrete beams with different shear spans were revealed; a methodology for calculating the load-
bearing capacity of concrete structures with non-metallic composite reinforcement was developed; computer
models of damaged concrete beams with BFRP were created and calculated in the LIRA-SAPR software suite. The
practical value of the obtained results lies in the significant potential for improving modern methods of designing
and calculating concrete structures with non-metallic composite reinforcement, ensuring their reliability and
durability. The research results of the dissertation work have been implemented in the educational process of the
Odessa State Academy of Civil Engineering and Architecture in the training of bachelors and masters in the
specialty “Construction and Civil Engineering” with the specialization “Industrial and Civil Construction”, as well as
in the design practice of construction organizations, in particular LLC “Remgorstroy” and LLC Production and
Trading Company “DUET".
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