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LEMEHTHOTO KaMEHIO

2. Increasing of the reinforced concrete strength by improving the adhesion of composite reinforcement bars to

the cement stone

Pedepar:
1. Incepralist npucBsYeHa AOCIiIPKeHHIO METO/IiB MiABUILIEHHS 34ellJIeHHs] KOMIIO3UTHOI apMaTypu 3 6ETOHOM B

yMOBax KJliMaTu4HOi 30HM Mopaanii. Bukopucranus MogudikoBaHuX /i~ Ta TPIEMOKCUIIB /1711 06POOKH TOBEPXHi
KOMIIO3UTHOI apMaTypH JO3BOJIMJIO BUPILIMTU [IOCTABJIEHE 3aBIJAHHS. BU3HaY€eHO, 10 CKJIaAu HA OCHOBI IIi- Ta
TpienokcuiB XxapakTepu3yIoThCs Kpalolo aaresieto (Ha 15-20 %) no BIIA 3a paxyHOK HasiBHOCTI Ha ii moBepxHi
3HAYHO Oi/bII0] KiJIbKOCTI OpEHCTENOBCbKUX OCHOBHUX LI€HTPIB. [JoCIiIpkKeHO BIIMB TUITy MoAuQikallii moBepxHi
KOMIIO3UTHOI apMaTypH Ha ii 34ensieHHs 3 6ETOHOM Ta BCTaHOBJIEHO, 1O MifBUIIEHHS PEOPUCTOCTI KOMIIO3UTHO]
apMaTypH 3a PaxyHOK ii 06MOTKM MPOCOYEHUMU OPraHiuHMMU IXTYTOM Ta Pi6pOI0 B MEHIN Mipi nifgBuiLye

MilHiCTh 34erieHHs (y 1,5-2 pa3u) y OpiBHSHHI 3 6e311ocepeiHbOI0 06POOKOI0 KOMIIO3UTHOI apMaTypu



PO3pO6JIEHUMU Ji- Ta TPieOKCUIHUMU KOMIIO3ULisIMU. [I0Ka3aHO €KOHOMIYHY €(EKTUBHICTb PO3POOGIEHUX
CKJIAJIiB Ha OCHOBI i~ Ta TPi€eNOKCUAiB, IPU3HAYEHUX 1715 MiABULIIEHHS 3YETJIeHHS Ta [IOJOBXEHHS TEPMiHiB
eKCIUTyaTallis apMOBaHMX 6ETOHHUX KOHCTPYKIIi Ha TepuTopiit Mopaawii. 3zificHeHO NpakTUyHy peasnizaniio

PO3po6IEeHUX MaTepialiB.

2. The thesis is devoted to increasing the adhesion of composite reinforcement to concrete in the climatic zone of
Jordan .Analysis of local and international references showed that the composite polymer reinforcement has
several advantages over a number of advantages over steel - lightness, chemical resistance, dielectric, magneto-
inert, is not susceptible to corrosion. However, along with this, its application is substantially limited by its low fire
resistance, significantly lower compressive strength, inability to weld, insufficient adhesion to the concrete
substrate and relatively low bending strength, Therefore, increasing the bond strength of the composite polymer
reinforcement to concrete is an important scientific and technical task. The tasks were solved by treating the
surface of the composite reinforcement with modified di- and tri-epoxy compositions. The regularities of the
effect of the nature of the surface of composite reinforcement and concrete on adhesion to modified di- and tri-
epoxy amide have been established, depending on the number of surface-active centers and the wetting contact
angle. As a result of studying the curing processes, it is established that high degree of curing (85-96%) of epoxy
polymers based on di and tri-epoxy-amine systems at low temperatures is achieved due to two factors: at the
initial stage due to the greater functionality of the tri-epoxide and the course of the autocatalytic reaction of
epoxy-surface of the Basalt Fiber-reinforced plastic (BFRP) bars -amine at deeper stages of the process, due to the
presence of the hydrosol-group in the hardener AF-2. Established Amirol M is adsorbed selectively on the surface
of substrates, Amirol M is practically not adsorbed on the branched acidic centers, or is not adsorbed weakly. From
the data presented, it is also seen that Amirol M is better adsorbed from aqueous solutions on the surface of
Portland cement and the Basalt Fiber-reinforced plastic (BFRP) bars, and to a lesser extent on the surface of the
Glass Fiber-reinforced plastic (GFRP). It is shown that the adhesion to the basaltic substrate exceeds the adhesion
to glass by 15-20 %, due to the presence of more bristles basic centers on its surface, which is well correlated with
a 10-15 % decrease in the wetting contact angle. The influence of the nature and profile of the surface of the Basalt
Fiber-reinforced plastic (BFRP) bars and Glass Fiber-reinforced plastic (GFRP) on their adhesion to concrete was
established and it was shown that the use of BFRP bars allows to increase the adhesion of composite
reinforcement to concrete by 10-12 % compared to the GFRP bars, the influence of the external appearance of the
rod profile and the nature of the modification of the reinforcement surface. It is shown that the use of the
developed di- and tri-epoxide compositions makes it possible to increase the adhesion strength to 17.5 and 20.5
MPa (by 40-50 %) due to the penetration of the test compositions into the concrete body to a depth of up to 5
mm, as a result of which the monolithic structure increases, and the gap has a mixed adhesive-cohesive character
(for concrete). At the same time it was found that an increase in the ribbed surface of the reinforcement due to its
winding with an organic jute fibers and a fiber did not give the expected effect, and the adhesion strength
increased by only 14.9 and 16.5 MPa (17-25%), respectively, which at first glance is due to the fact that the fiber
absorbed the main part of the epoxy polymer composition, due to the chemical component of adhesion decreased,
and the increase in the mechanical component of adhesion could not block it. Analysis of the distribution of
deformations in the middle section of the tested beams allows us to conclude that the longitudinal deformations of
compression and expansion along the height of the normal section of beams reinforced with Basalt Fiber-
reinforced plastic (BFRP) bars and Glass Fiber-reinforced plastic (GFRP) are distributed linearly with maximum
compressive deformations in the upper boundary of concrete and maximum tensile deformations in the lower
edge of the concrete . However, the deformations of the beams reinforced by the Glass Fiber-reinforced plastic
(GFRP) bars are higher than those of the beams reinforced by the Basalt Fiber-reinforced plastic (BFRP) bars by
15-20 %. It is shown that due to a new type of improving bond strength of the composite reinforcement bars with
concrete its bending deformation is reduced. The mathematical analysis of the dependencies of adhesion strength
to basalt and glass substrates and the pulling force of Basalt Fiber-reinforced plastic (BFRP) bars from concrete
allows to select efficient methods of surface treatment of composite reinforcement to increase its adhesion to
concrete. The results work were used when laying foundation under the walls of warehouse in territory of Jordan
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