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piBHSA 1 Ans cucteMu B 1iomy. Lle mpoBokye mposiB HOBUX (IHIIUX) BJIACTUBOCTEH
CUCTEMH — BOHA CTa€ YaCTKOBO CKJIEPOHOMHOIO, IO MOPYIIYE CUMETPItO i pO3BUTKY.
KpiMm TOro, mosBa aKkTUBHHX €JIEMEHTIB, 3JaTHUX O CaMOpPO3BUTKY Ta
TpaHncopmamiii OAMH B OJHOTO 3 ypaxyBaHHAM BIUIUBY TE€OMETPUIHHUX
0COOJIMBOCTEM BHpPOOY Ha «IMATOHKY» CTPYKTYpU Marepiainy Iija cebe, Beae 10
nposiBy e(ekTiB ajamnTaliii, 10 MiABUIIYE PiBEHb O€3MeYHOro (yHKIIOHYBAaHHS
KOHCTPYKITii-CUCTEMH.

YAK 691.5, 620.1

BUKOPUCTAHHSA MOAUPIKOBAHOI'O ITOJIIMEPHOT' O CKUIALY
HOKPUTTA JJIA HIOKPAILEHHSA 3YEIIVIEHHSA MIK
CTEKJ/IOIINTACTUKOBHUMMH TA BASAJ/IBTOIIVIACTUKOBUMUA
CTEPKHSAMMU 1 BETOHOM

USE OF MODIFIED POLYMERIC COMPOSITION COATING TO
IMPROVE BONDING BETWEEN GFRP, BFRP BARS AND CONCRETE
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Glass fiber-reinforced polymer (GFRP) bars and basalt fiber reinforced polymer
(BFRP) are currently used in reinforced concrete. The integration of fiber-reinforced
polymer (FRP) bars as reinforcement in concrete structures is becoming increasingly
critical in addressing challenges posed by corrosion. FRP bars present numerous
advantages over conventional steel reinforcement, including superior strength-to-
weight ratios, enhanced durability, ease of handling due to their lightweight
characteristics, and immunity to electromagnetic interference [1-3]. However, the
effectiveness of these materials heavily relies on the bond behavior at the interface
between FRP and concrete, which is a pivotal factor influencing the failure
mechanisms in reinforced concrete structures. Research has demonstrated that
various surface treatment techniques can significantly improve the bond strength
between polymer bars and concrete. Experimental results highlight that bars coated
with polymeric composites exhibit enhanced bond strength, reinforcing the
importance of surface treatments [4]. Interestingly, pull-out tests reveal that while
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chemical adhesion is beneficial, mechanical bonding forces often play a more
substantial role in achieving high bond strength.

Methods for Enhancing Bonding. To bolster the bond between reinforcement
bars and the surrounding concrete, several additional techniques are necessary. These
methods encompass surface deformations, sand coating, over-molding, and novel
surface treatments. Numerous studies have introduced various mathematical models
to estimate bond strength and have conducted both experimental and numerical
evaluations of composite-reinforced bars in concrete applications. Among the
innovative methods, the incorporation of jute fibers in conjunction with polymer
composites has emerged as a promising avenue; however, research indicates that the
results may not always meet expectations due to the unique properties of jute.

Experimental Data. The experimental phase was conducted at the Kharkiv
National University of Civil Engineering and Architecture, where composite
reinforcement bars were treated with a polymeric composite adhesive and allowed to
cure for 48 hours. Concrete cubes measuring 15x15x10 cm were prepared with a
specific aggregate composition and water-cement ratio, and the reinforcement bars
were embedded vertically into these cubes during the concrete mixing process.
Subsequently, pull-out tests were performed to quantify the bonding strength of the
composite reinforcement.

Results. Results from the experiments indicate that treating GFRP and BFRP bars
with granite sand enhances bond strength to 13.1 and 14.4 MPa, respectively. This
improvement is primarily attributed to the increased mechanical interlock facilitated
by the surface treatment [2]. Notably, the application of specialized epoxy polymer
compositions significantly boosts bond strength to values of 17.5 and 20.5 MPa,
which is due to heightened intermolecular interactions at the interface and improved
penetration of the epoxy into the concrete matrix [5]. Conversely, while the inclusion
of organic jute fibers showed some promise, it ultimately fell short of expectations,
with bond strengths measured at 13.8 and 16.5 MPa, respectively. This reduction in
bond strength can be traced back to the jute fibers&apos; tendency to absorb a
significant portion of the epoxy resin, thereby diminishing the chemical adhesion
while failing to compensate with adequate mechanical bonding.

Conclusions. The findings of this research underscore the efficacy of using
polymeric compositions for the surface treatment of FRP bars to enhance bond
strength with concrete. The study highlights the potential for innovative applications
of FRP materials in construction, especially in environments vulnerable to corrosion
and mechanical stress. By optimizing surface treatments and exploring new
composite materials, the construction industry can leverage the benefits of FRP
reinforcement to improve the longevity and performance of concrete structures [6].
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EKCIIEPUMEHTAJIBHAN AHAJII3 BILIUBY HUKJITYHUX
KIIIMATHYHUX ®AKTOPIB HA MIIHICTB KJIEEBOI'O 3'€/IHAHHA
BETOHHMUMX BJIOKIB

EXPERIMENTAL ANALYSIS OF THE INFLUENCE OF CYCLICAL
CLIMATIC FACTORS ON THE STRENGTH OF ADHESIVE BONDS IN
CONCRETE BLOCKS
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AHani3 0coOaMBOCTEl MNpUPOAHO-KIIMAaTUYHMX yMmoB JIiBli Moka3aB, IO
arpecMBHUI TEIJIOBUU BIUIMB HA 3a11300€TOHHI KOHCTPYKIIii, CKJIEEH! NOJIMEPHUMU
KJIESIMU, TIPU3BOANTH 10 3HIKCHHS MEXaHIYHUX BJIACTUBOCTEH OETOHY Ta apMaTypH,
pyilHyBaHHs O€TOHY BHACHIOK HOro TpiMH abo0 BIAKOIIB, YTBOPECHHS
TEMIEPATypHO-YCAJAKOBHX 1 CUJIOBHUX TPIIIMH Ta BTPATH MOMEPEAHHOTO HAMPYKSHHS
apMaTypH, a TakoX MOTIPIIEHHS YMOB CIUJIbHOI poboTu OeToHy Ta apmatypu [1].
JlocBig 3acTocyBaHHS E€MOKCHUIHUX Ta AaKpPWIOBMX CKIAAIB Yy OyIIBHUITBI
HIATBEP/KYE TepeBaru KIEEBUX 3'€lHaHb Yy TOPIBHAHHI 3 3aMOHOJUYYBaHHSIM
IIEMEHTHUMH pO34YMHAMH [3-5], aje 1e CTOCYEThCS TUIBKKM KOHCTPYKIIH, SKi
EKCIUTyaTYIOThCSl B TOMIPHUX KIIMAaTHYHUX 30HAX. Y HAyKOBIM JiTeparypi He
3YCTPIYAIOTHCSA OTMCH €KCIIEPUMEHTAIBHO JOBEACHOI €(DEKTUBHOCTI PI3HUX KIICEBUX
CKJIa/IiB MPU eKCIUTyarTalii B yMOBax BIUIMBY CleUU(DIUHUX KIIMATHYHUX (AKTOPIB.
Bunnkae HeOOXiHICTb BUBYEHHS BIUIMBY IUKIIYHUX KIIMaTHYHUX (PaKTOPiB Ha
MILIHICTh KJIEEBOTO 3'€ JHAHHS BUMIPOOYBaHUX OETOHHUX OJIOKIB JJI aHAJI3y MILIHOCTI
CKJICEHUX 3pa3KiB 1 iX CTIMKOCTI JO BIUIMBY PI3HMX arpeCHUBHUX EKCIUTyaTalliHHUX
dakTopiB. Y Te3ax pO3TJSAIAOThCA arpecuBHI TEIJIOBI BIUIMBU Ha 3ajli300€TOHHI
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