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Pedepar:

1. Y puceprauiiiHiil pob0Ti LOCIIIPKEHO HECYUY 3[ATHICTb 3a/1i300€ TOHHUX 0aJIOK, SIKi OyJIY IificuIeHi KOMIIO3UTHOIO
cucremolo Ruredil X Mesh Gold 3a ymoB fiii T04aTKOBOrO HaBaHTaXXEHHS. AKTYaJIbHICTb POOOTH 3yMOBJIEHA
HeOoOXiHICTIO e(DeKTUBHOrO MifCUIeHHs KOHCTPYKLIH, 10 3aJIMIIAI0ThCS B eKCIITyaTallii, 6e3 IIOBHOTO ix
po3BaHTaKeHHsI. Takuil MigXiz 0co6IMBO BaXXJIMBUM Y KOHTEKCTI pEKOHCTPYKIIii Oy/liBesb Ta CIOPY], sIKi BXXe HeCcyThb
HABaHTaXEHHS, Ta [JI51 SIKUX TUMUYaCOBE BUBEJIEHHS 3 eKCIUIyaTallii € HeMOXJIMBUM ab0 HeOaKaHUM. Y MeXKax
IOCJiIKeHHs 6y/I0 3[iiCHEHO BUBYEHHS HAYKOBUX JIPKEPeJI 3 MUTaHb IIOCUJIEHHS 3a/1i300€ TOHHUX €JIEeMEHTIB Ta
eeKTUBHOCTI BUKOPUCTAaHHS KOMIIO3UTHUX MaTepianiB Tuily FRP, 30kpema ByryieneBux, CKIISHUX, apaMiIHuX Ta
6a3anbTOBUX BOJIOKOH. OCco6sMBY yBary npugineHo cucremi Ruredil X Mesh Gold, sika siBisie C06010 KOMIIO3UTHY

apMyBaJIbHY CTPIivKy, IO [MO€NHYE BUCOKY MIlJHICTb i 3DY4YHICTh MOHTaXY. JIJI1s1 peasisalii T0CTaBJIEHUX Liien



IOCJiKeHHs 6yJI0 BUTOTOBJIEHO: 8 3a/1i300€ TOHHUX 6aJIOK i3 TOCTIIHNX 3pa3KiB HaTypHUX po3MipiB 2100x200x100,
OeTOHHI IPU3MU, KYOUKH Ta apMaTypHi CTEP>KHI, 3 SIKUX (GOPMYyBaIMCh KOHCTPYKTUBHI eJleMeHTU. 3pa3Ky 6ayoK
HABaHTaXyBaJIMCS HA 3TMH 3 BUKOPUCTAHHSM JIBOX 30CepeIKeHux cuil. IlifcusneHHs BUKOHyBau 6e3
PO3BAaHTAKEHHS — [TPU HaBaHTAXKEHHSIX, 0 ckuaganu 50%, 70% i 90% Bif rpaHUYHOI HECY4Oi 31aTHOCTI
KOHTPOJIBHUX (HeligcuaeHnx) 6aiok. Lle 1o3Boinio NOCiAUTY BILIMB [109aTKOBOTO HaBaHTaXEHHS Ha
eeKTUBHICTb NificCKUIeHHs. Pe3ynbTaTy eKClIepUMEeHTIB II0Ka3aily, o ePeKTUBHICTb MiZICUIIEHHS iCTOTHO 3aJIEXKUTh
Bif] piBHSI HABaHTAXXEHHS HA MOMEHT MNiCUJIeHHs. HalBUIIKMH IPUPICT HECYYOi 30aTHOCTI JOCATHYTO IIpY
nigcuneHHi npu 50% HaBaHTaXXeHHS — 110 57,72%, 110 CBiAYXUTh PO BUCOKUIA MMOTEHLia]l BAKOPUCTAHHS
KOMITO3UTHUX CUCTEM y PaHHIX CTafisIX 3HUKEHHSI MiLlHOCTi KOHCTPYKLil. [Ipyn HaBaHTaxkeHHi 70% edeKT
nificuaeHHs 3MeHyBascs 10 43,94%, a npu 90% - nuiie 1o 25,45%. 3MeHIIeHHs! epeKTUBHOCTI IIOSICHIOETHCS
nepebyBaHHIM po60Y0i apMaTypH B 30Hi TEKyYOCTi HA MOMEHT IiICUJIEHHS, 10 0OMEXY€e NOAATKOBUI pe3epB
MminHocCTi. [TapanesnpHO 3 eKcriepuMeHTaMu 6yJI0 ITPOBELEHO TEOPETUYHE MOZEJIIOBAHHS POOOTH MiTCUIEHUX 6AJIOK,
PE3yJIbTaTU SIKOTO MOPiBHIOBAJIM 3 €KCIIEPUMEHTATIbHUMU JaHUMU. BCTaHOBJIEHO, 10 PO3PAXYHKOBi 3HAYEHHS
MOMEHTIB IIPU JOCATHEHHI MeXXi TEKY4OCTi Ta BU4EPIIaHHI HECYYOi 3ATHOCTI BiIPi3HAIOTHCS Bif|,
€KCIIepUMEHTAJIbHUX Y MeXKaX JOMYyCTUMUX ITOXUO0K (3%...15,2%). Lle niaTBepyKye HaZiiHICTh yIOCKOHATIEHUX
METOJIMK PO3PaxyHKY, 3alIPOIIOHOBAHUX y PO6OTi. Takum YMHOM, y IucepTaliliHiil po60Ti BUPILIEHO BasKJIVBe
HayKOBO-IIPAaKTMYHE 3aBJJaHHS — BCTAHOBJIEHO 3aKOHOMIPHOCTI 3MiHU HECY4Oi 3JaTHOCTI 3a/1i300€ TOHHUX 6aJIOK,
nifgcuaeHux KoMo3utHoto cucremoro Ruredil X Mesh Gold nipu zii noyaTkoBOro HaBaHTaKeHHs1. PesybTaTn
IOCIIIKEHHS MaIOTh [TPAKTUYHY LiHHICTD [J151 BiTHOBJIEHHS KOHCTPYKLIN Y PeaJlbHUX YMOBAX €KCIUIyaTallii Ta

MOXXyTb OYTU BpaxOBaHi IIPU BILOCKOHaJIEeHHI HOPMaTHBHOI 6a3y.

2. The dissertation investigates the load-bearing capacity of reinforced concrete (RC) beams strengthened with the
composite system Ruredil X Mesh Gold under sustained initial loading. The relevance of the study is driven by the
need for effective strengthening of structures that remain in service without complete unloading. This approach is
particularly significant in the context of the rehabilitation of buildings and structures already subjected to service
loads, where temporary decommissioning is either impractical or undesirable. The research included a
comprehensive review of scientific literature on the strengthening of RC elements and the effectiveness of fiber-
reinforced polymer (FRP) composite materials, particularly those based on carbon, glass, aramid, and basalt fibers.
Special attention was devoted to the Ruredil X Mesh Gold system, which represents a composite reinforcement
mesh that combines high tensile strength with ease of installation. To achieve the research objectives, eight full-
scale RC beam specimens with dimensions 2100x200x100 mm were fabricated, along with concrete prisms, cubes,
and reinforcing steel bars, which were used to form the structural elements. The beams were tested under four-
point bending using two concentrated loads. Strengthening was applied without prior unloading—at loading levels
of 50%, 70%, and 90% of the ultimate load-bearing capacity of the reference (unstrengthened) beams. This allowed
for a detailed investigation of the influence of initial loading on the efficiency of strengthening. The experimental
results demonstrated that the effectiveness of strengthening is significantly influenced by the load level at the time
of intervention. The greatest increase in load-bearing capacity—up to 57.72%—was observed when strengthening
was applied at 50% of the ultimate load, indicating the high potential of composite systems for early-stage
structural degradation. At 70% loading, the strengthening effect was reduced to 43.94%, and at 90%—to only
25.45%. This decline in effectiveness is attributed to the fact that the tensile reinforcement had already entered
the yielding phase at the moment of strengthening, which limits the available strength reserve. In parallel with the
experiments, theoretical modeling of the behavior of the strengthened beams was carried out, and the analytical
results were compared with experimental data. It was found that the calculated values of the moments at yield and
at ultimate failure differed from the experimental results within acceptable error margins (3% to 15.2%). This
confirms the reliability of the improved calculation methods proposed in the study. Thus, the dissertation
successfully addresses an important scientific and practical problem by establishing the patterns of variation in the
load-bearing capacity of RC beams strengthened with the Ruredil X Mesh Gold system under initial loading
conditions. The results of the research are of practical value for the rehabilitation of structures under real
operational conditions and may serve as a basis for improving current design standards and guidelines.
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