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Pedepar:

1. ¥ nuceprauiiiziii po60Ti BOCTIIKEHO HECYdy 34ATHICTb 3a/1i300€ TOHHMX 0aJIOK, SIKi OyJM MifcuaeHi KOMIIO3UTHOIO
cucremolo Ruredil X Mesh Gold 3a ymoB fiii 104aTKOBOro HaBaHTaXEHHS. AKTYaJIbHICTb pOOOTH 3yMOBJIEHA
HEOOXiJIHICTIO €(PEKTUBHOrO MiICUJIEHHS KOHCTPYKLIM, 10 3a/IMIIAI0THCS B €KCILTyaTallii, 6e3 IOBHOTro ix
pO3BaHTaKEHHS. Takuil miixig 0Co6IMBO BaXKJIMBUI Y KOHTEKCTI PEKOHCTPYKLIi 6yziBesb Ta CIIOPY/, sIKi B)Ke€ HECYTh
HaBaHTAKEHHS, Ta [JIs1 IKUX TUMYaCOBE BUBEJIEHHS 3 €KCIUIyaTallii € HEMOKIMBUM 200 HEOaXKaHUM. Y MeXKax
IOCJiIKeHHs 6yJ10 3[iiCHEHO BUBYEHHS HAYKOBUX JIK€peJl 3 MUTaHb IIOCUJIEHHS 3a/1i300€TOHHUX €JIEMEHTIB Ta
e€(eKTUBHOCTI BUKOPUCTAHHS KOMIIO3UTHUX MaTepianis Tuily FRP, 30KkpemMa ByryieleBUx, CKIISIHUAX, apaMilHUX Ta
6a3as1bTOBUX BOJIOKOH. Oco6mBy yBary npugineno cuctemi Ruredil X Mesh Gold, sika siBisie CO6010 KOMIIO3UTHY
apMYyBaJIbHY CTPIiuKy, 110 IIO€HYE BUCOKY MILHICTb i 3py4HiCTb MOHTaXYy. 714 peastisallii IOCTaBIeHUX Lien
IOCJiIKeHHS 0yJI0 BUTOTOBJIEHO: 8 3a/1i300€ TOHHMX 6aJIOK i3 OCiIHUX 3pa3KiB HaTypHUX po3Mipis 2100x200x100,
0eTOHHI IPU3MH, KyOUKM Ta apMaTypHi CTE€P>KHI, 3 IKUX (POPMYBATIMCh KOHCTPYKTUBHI €J1IeMeHTHU. 3pa3Ku 6ajoK

HaBaHTa>XyBaJINCS Ha 3r'VH 3 BUKOPHMCTAaHHAM [1BOX 30CEPEPKEHUX CUJL. Hi,lLCI/IJIeHHH BMKOHYBaJI1 6e3



PO3BaHTaKEHHS — IIPU HABAaHTXKEHHSX, o cknananu 50%, 70% i 90% Bin rpaHnYHOi HeCy40i 30aTHOCTI
KOHTPOJIbHUX (HelligcuaeHrx) 6aok. Lle 103BonIo NOCIiAUTY BIIJIMB II0YaTKOBOTO HABAaHTAXKEHHS Ha
eeKTUBHICTb MifiCUIEHHS. Pe3yibTaTy eKCIIepMMEHTIB II0Ka3aily, 10 ePeKTUBHICTb MifiICUIIEHHS iCTOTHO 3aJIEXKUTh
Bif] piBHSI HABaHTAXXKEHHS HA MOMEHT NiJcUeHHs. HalBUIIKH NIPUPICT HECYYOi 30aTHOCTI JOCATHYTO IIPY
nipcuneHHi npu 50% HaBaHTaXXeHHS — 110 57,72%, 10 CBiAYUTh PO BUCOKUI MTOTEHLia]l BAKOPUCTAHHS
KOMITO3UTHUX CUCTEM y PaHHIX CTaflisIX 3HUKEHHSI MiLlHOCTi KOHCTPYKLil. [Ipy HaBaHTaxkeHHi 70% edeKT
nifcunaeHHs 3meHmyBascs 10 43,94%, a npu 90% - nuiie 1o 25,45%. 3MeHIIeHHs eEeKTUBHOCTI MOSICHIOETHCS
nepe6yBaHHSIM po60Y0i apMaTypH B 30Hi TEKyYOCTi HA MOMEHT IIiICUJIEHHS, [0 0OMEKY€e TOAATKOBUI pe3epB
MinHoOCTi. [TapanesnbHO 3 eKcriepuMeHTaMu OyJI0 ITPOBELEHO TEOPETUYHE MOZEJIIOBAHHS POOOTH MifCUIEHUX 6ATIOK,
PE3YJIbTATU SIKOTO MOPIBHIOBAJIU 3 €EKCIIEPUMEHTAJIbHUMU JaHMMU. BCTaHOBIIEHO, 10 PO3PAXYHKOBi 3HAYEHHS
MOMEHTIB IIpU JOCATHEHHI MeXi TEKY4OCTi Ta BU4EPIIaHHI HECYYOi 34aTHOCTI BiIPi3HAIOTLCS Bif|,
eKCIIEPMMEHTAJIbHUX § MeXKax JOIyCTUMUX ITOXUO0K (3%...15,2%). Lle minTBepIpKye HalilHICTh YL,OCKOHATIEHUX
METOJUK PO3PaxyHKy, 3alIpONIOHOBAHUX Y poOOTi. TaKUM YMHOM, y AucepTaliiiHill po6OTi BUpilleHO BaKIuBe
HayKOBO-IIPAaKTMYHE 3aBJJaHHS — BCTAHOBJIEHO 3aKOHOMIPHOCTI 3MiHU HECY4Oi 3JaTHOCTI 3a/1i300€ TOHHUX 6aJIOK,
nigcruieHrnx KoMno3uTHoo cuctemolo Ruredil X Mesh Gold npu zii mo4aTkoBoro HaBaHTaXXeHHs. Pe3ysnbratu
IOCJIiIPKEHHS MAIOTh TPAKTUYHY LiHHICTb /17151 BiTHOBJIEHHSI KOHCTPYKIiN Y PeaJbHUX YMOBAX €KCIIyaTallii Ta

MOXYTb OYTU BpaxOBaHi IIpU BAOCKOHAJIEHHI HOPMAaTHBHOI 6a3u.

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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