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Abstract:

The article provides information about the properties of composite reinforcement, its main
advantages and disadvantages compared to traditional steel reinforcement. The areas of
application of composite reinforcement are considered, examples are given in which it is
advisable to use this type of reinforcement.
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Introduction

Polymer composite rebar (PCR) is an innovative development in the field of advanced
materials for the construction industry. Such fittings are superior to steel counterparts in terms
of strength, resistance to external factors and price characteristics. It is actively used in
reinforcing concrete structures, strengthening the roadway, building foundations and other
construction processes. As a result of the production of PCD, a material is obtained that fully
meets all modern requirements for quality, safety and reliability.[14][15] In addition,
composite reinforcement is distinguished by its unpretentiousness in operation. It can be used
in a wide temperature range from -70°C to +100°C. At the same time, PCD has a long service
life and is characterized by a high degree of corrosion resistance [1-3]. However, the use of
polymer composite reinforcement is possible only with some caution. This is due to the fact
that the regulatory framework is not sufficiently developed, and for the widespread use of PCA
in design, it must be developed on the basis of comprehensive studies. [16]
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Reinforced concrete was created unintentionally in the middle of the 19th century and
fundamentally changed the development of building science and technology. By the first third
of the 20th century, reinforced concrete had already won a leading position in construction and
still remains the main modern structural material. As construction practice has shown, despite
numerous advantages, reinforced concrete has a number of disadvantages, as a result of which
research is currently underway to develop a new material that will eliminate the disadvantages
of reinforcing steel and will have all its advantages. An alternative to steel reinforcement,
according to the inventors, is composite (polymer composite) reinforcement [4]. Over the past
15 years, composite materials have become the most advantageous when applied in flexible
concrete structures. Currently, more than 10 million running meters of such reinforcement are
used every year in the world [5].

The first mention of polymer-composite reinforcement dates back to the second half of the
20th century, and research on the creation of high-strength non-metallic reinforcement, the
study of its properties and rational area of use was started in the United States as early as 1960.
[19][20]

As is known, composites reinforced with fibers or whiskers are called fibrous, examples of
which are bricks with straw and papier-mache. However, the use of even a small content of
fillers in such composites contributes to the emergence of new and qualitatively improved
physical and mechanical properties and characteristics. [13] [14]

It should be noted that a change in the dimensional configuration and concentration of fibers
contributes to a wide variation in the properties of the material. In addition, “reinforcement
with fibers gives the material anisotropy of properties (the difference in properties in different
directions), and by adding conductor fibers, it is possible to impart electrical conductivity to
the material along a given axis.” The matrices and fillers of this material structure are arranged
in layers (layers of extra strong glasses reinforced with polymer films).[6]

Data analysis allows us to note the main divisions in this classification: by the type of
composite materials (Fig. 1), by the geometry of the filler (Fig. 2).

Also, after analyzing, composite materials can be divided into two main groups according to
the nature of the components (usually the matrix material):

- with a metal matrix;

- with non-metallic matrix.

However, due to the fact that this classification covers a rather large scope in the construction
industry, it is necessary to clarify this classification, the result of which is shown in Fig.1.

It should be noted that metal composite materials include materials based on a metal or alloy
component (most often such components are Al, Mg, Ni and their alloys). [12][17][18]

| Composite materials |
I

[ Motallic CM | |N0n—metrallic CM| | Combined CM ]

Polymeric CM |

Carbon CM |

Ceramic CM |

Figure 1. - Refined classification of composite materials by the nature of the components.
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Non-metallic composite materials are divided into:

- polymeric (epoxy, polyester, thermosetting resins and polymeric thermoplastics);

- carbon;

- ceramic.

The proposed classification of composite materials was based on the following features: the
geometric component of the component composition of the material, the location and nature
of the composites.[7]

Composite materials can be divided “according to the arrangement of fillers, three groups of
composite materials are distinguished:

- with a uniaxial (linear) arrangement of the filler in the form of fibers, threads, whiskers in the
matrix parallel to each other;

- with a biaxial (planar) arrangement of the reinforcing filler, whisker mats, foil in the matrix
in parallel planes;

- with a triaxial (volumetric) arrangement of the reinforcing filler and the absence of a preferred
direction in its location.

According to the geometry
of the filler

Zero-
dimensional

(same order in -

3 dimensions)

One-dimensional
(one of the
dimensions
significantly exceeds
the other 2)

Two-dimensional

(two dimensions
ignificantly
xceed the 3rd)

Figure 2. - Classification of composite materials according to the geometry of the filler

After analyzing the scientific works of Kuzevanov D.V., Umansky A.M., as well as materials,
the main advantages that can be provided by the use of composite materials:[8]

- comparatively low density;

- high specific strength and rigidity, the average values of which, in comparison with traditional
materials, are given in table. one;

- high chemical and corrosion resistance;

- manufacturability of processing into products;

- high fatigue characteristics of fibrous CM,;

- the ability to control power flows due to the rational arrangement of fittings;

- the presence of special properties (radio transparency, heat resistance, etc.).

However, it should be noted that composite materials also have a number of disadvantages:
[11].

- anisotropy - the same properties can differ tenfold depending on the direction of the external
action (along the fibers or across);

- high specific volume;

- hygroscopicity - a property of the material, which is characterized by the absorption of water
vapor from the air;

- toxicity.

Having analyzed the basic information about composite and metal reinforcement, the main
areas of its application, as well as its characteristics and main properties, a comparative analysis
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of metal and composite reinforcement was carried out, the results of which are summarized in
Table 1. As part of the analysis, the types of reinforcement were compared in terms of
parameters, the main of which are: modulus of elasticity, coefficient of linear expansion, and

tensile strength [9] [10].

Comparative Analysis of Metal and Composite Rebar

Table 1

Specifications

Metal reinforcement of class
A-111 (A400)

Non-metallic composite
reinforcement (RFG - fiberglass, RBP -
basalt-plastic)

Specific gravity

According to the norms

Lighter than metal reinforcement

Modulus of elasticity, MPa

200 000

45 000- RFG

60 000- RBP
Relative extension, % 0,195 2,2- RFG and RBP
Linear expansion coefficient axx10- | 13-15 9-12
6°C-1
Density, t/m?3 7,85 1,9- RFG u RBP

Electrical conductivity

Electrically conductive

Not electrically conductive - dielectric

Produced profiles

6-80

Russia: 4-20. Foreign suppliers 6-40

Environmental friendliness

Eco-friendly

Eco-friendly - does not emit harmful
and toxic substances

Temporary tensile resistance, MPa

Durability According to building codes Projected durability of at least 80 years
oBp-wire - RFG 4, RBP 4
Replacement  of  reinforcement A1l - RFG -6, RBP -6
according to physical and mechanical 10A-111 - RFG -8, RBP -8
properties (except for the value of A - RFG -8, RBP -8
elongation under load) 14A-111 - RFG -10, RBP -10
- 16A-111 - RFG -12, RBP -12
. -6A-111
Replacement of reinforcement by - RFG -12
i -8A-IlI
elongation under load (same -10A-111 - RFG -16
elongation under the same load, A - RFG -20
within  the limits of elastic -
deformation of steel reinforcement) -laall -
- 16A-I11 )
600-1200 - RFG (with increasing
390 diameter, the temporary tensile strength

decreases, for example RFG 8-1200,
RFG 16-900, RFG 20-700) 700—1300
— RFG

List of used Literature

1. Behavior of slabs reinforced using square gfrp rebars / Tarek E., Hesham H., Awad H.,
Hassan A. // U3Bectus Ka3aHCKOTO rocyaapCTBEHHOTO apXHTEKTYpHO-CTPOUTEIHHOTO
yauBepcuteTa.2010. Ne 1(13). C.78-88.

2. Bnacenko @. C. IlpuMeHeHHe TMOJUMEPHBIX KOMIIO3UIIMOHHBIX MaTepHajoB B
CTPOMTENBHBIX KOHCTPYKIMX// Bcepoccuiickuil HayuyHO-HCCIIE0BATENbCKUNA HHCTUTYT
aBHAlMOHHBIX MaTepuanoB.2013. Ne 8.C.3.

3. .IMommnos A. H., Tarycs H. A. DxciepuMeHTaibHOE 000CHOBaHNUE KPUTEPUEB MTPOYHOCTH
BOJIOKHUCTBIX KOMIIO3UTOB, MPOSBIISAIOIIMX HANpaBICHHBIA XapakTep paspyleHus //




9

4
-
Q
&
Q.

O
Q
>
)

-

©
-
g
(Vp
&
-
®

Y
Q

nd
-
®

=
O
>
@
-
-

Y
®
O
-
(-
-
®

-
&
-
-

d=
.
()
o

(V)

(Yo}

10.

11.

12.

13.

14.

15.

BectHuk  IlepMckoro  HalMOHAJIBHOTO — HCCIIENOBATENBCKOIO  MOJUTEXHUYECKOTO
yHuBepcuteTa. Mexanuka. 2012. Ne 2. C. 140-166.

CraposepoB B. [I., bapoes P. B., Llypyna A. A., Kpumranesuu A. K. KommnosutHas
apmatypa: [Ipobnemsl nmpumenenus // BecTtHuk rpakaanckux uHxeHnepos. 2015. Ne 3(50).
C. 171-178.

I'mis A. U., Baganosa E. H., JIazosckuii E. JI. CrekioniaacTukoBasi U yriiermiacTUKOBas
apMaTypa B CTPOMTENBCTBE: MPEUMYIIECTBA, HEMOCTATKU, EPCIEKTHBBl TPUMEHEHUS //
BectHuk mnonoukoro rocynapcrBeHHoro yHuBepcuteta. Cepust fi cTpouTenbcTso.
[Mpuknagneie Hayku. 2015. Ne 16. C. 48-53.

Nazirov. A.S “PROSPECTS FOR THE PRODUCTION OF WALL MATERIALS FROM
ARBOLITE IN UZBEKISTAN” SCIENTIFIC-METHODICAL JOURNAL OF
“SCIENTIFIC PROGRESS” SCIENTIFIC PROGRESS VOLUME 2 | ISSUE 6 | 2021
ISSN: 2181-1601

A.C. Hasupos “IIEPCIIEKTUBBI [MTPON3BOJICTBA CTEHOBBIX MATEPUAJIOB
N3 APBOJIMTA B VY3BEKUCTAHE” «Inshoot mustahkamligi, turg‘unligi va
zilzilabardoshligi muammolarining yechimida geotexnika va poydevorsozlik ilmining
zamonaviy usullari va texnologiyalari» 2021 yil 21-22 oktabr 294-bet

A.S. Nazirov “ORDER OF INSTALLATION OF ELEMENTS OF ASSEMBLY-
MONOLITHIC FLOORS AND COVERINGS” “RESEARCH AND EDUCATION”
Scientific Research Center “INTERNATIONAL CONFERENCE ON LEARNING AND
TEACHING 2022/8” page 292

Davlyatov Sh.M., Kimsanov B.I “Prospects For Application Of Non-Metal Composite
Valves As Working Without Stress In Compressed Elements” “The American Journal of
Interdisciplinary Innovations and Research” (ISSN—2642-7478) Ne3 30.09.2021. b. 16-23.
AxkpamoB X.A., XasparkynoB V.Y, J[laBmatoB .M “Metoapl pacuera oOmiei
YCTOMYMBOCTH  IWJIMHAPUYECKHMX  O0O0JIOUEK, TMOJKPEIUVIEHHBIX B  IPOJIOJHHOM
HaMpaBJCHUHU LWIMHAPUYECKUMH maHemsiMu~ “Monoiold yuéHblii” MexayHapoIHbIN
Hay4dHbIN KypHai1. MockBa. —2016. — No7. —C. 29-33.

AkpamoB X.A., HasmstoB UM * Ilpakthueckuii mMeTo] pacuera HUIMHIAPUYECKUX
obonouex” “MebMOpPUMIMK Ba KypPHJIMII MyaMMOJapu WIMHA — TEXHHK~ IKypHA,
Camapkant — 2017. —=Nel. —6. 134-139. (05.00.00; Ne14)

Davlyatov Sh.M., Kimsanov B.l “The devices of landscape design associated with small
architectural forms” “International Journal of Research Culture Society”. Ne3 2019. 6. 184-
187.

Davlyatov Sh.M., Kimsanov B.I “In landscape design - topiar art” “International Journal
of Research Culture Society”. Ne4 2020. 6. 231-233.

AxpamoB X.A., [asmaroB HI.M “ Ilpaktnueckuil MeToj pacueTa LUIMHIPUYECKHUX
oOosnouex” “MebMOPUYMIMK Ba KypWJIHII MyaMMOJIapU WJIMHH — TEXHHUK  >KypHal,
Camaprkant — 2017. —=Nel. —6. 134—139. (05.00.00; Ne14)

AxpamoB X.A., JlaBasaroB LM “Tlanennap OuinaH KydyalTUpWITaH LIIMHAPHUK ITYIaT
KOGMKIAPHHHT YCTYBOPIMIM Ba IOK KyTapHII KOOWIMATHHM Xucobmam” Y36eKkucToH




4
-
Q
&
Q.

O
Q
>
)

-

©
-
g
(Vp
&
-
®

Y
Q

nd
-
®

=
O
>
@
-
-

Y
®
O
-
(-
-
®

-
&
-
-

d=
.
()
o

(V)

[E
o
o

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Pecniy6nukacu (annap akageMuscd “MexaHuKa MyaMMONapu” Y3GEeKHCTOH KypHAI.
Tomxkent, — 2015. Ne3—4. 6. 16-21. (05.00.00. Neb6)

AxpamoB X.A., [Jasnatop LM “byiinama dyernmapm Oyiinda OMKp MaxKaMIIaHTaH
JOVpaBHH IWIMHAPHUK YJIaT MaHEIUIAPHUHT YCTYBOPJIMTH Ba FOK KyTapuIl KOOWIHATH
“Apxurekrypa. Kypunmnm. [u3aitn.” unmmuii-amanuii xxypaain. Tomkent, — 2015. — Ne4. 6.
24-29. (05.00.00; Ne4)

Umarov, S. A. (2021). Development of deformations in the reinforcement of beams with
composite reinforcement. Asian Journal of Multidimensional Research, 10(9), 511-517.
Ymapos, 1. A. (2021). Uccnenosanue edopmammonnoro Coctostausi KoMImo3uImmoHHBIX
Apmarypubix  bamok. TA'LIM VA RIVOJLANISH TAHLILI ONLAYN ILMIY
JURNALLI, 1(6), 60-64.

19.Abdugofurovich, U. S. (2022). BONDING OF POLYMER COMPOSITE
REINFORCEMENT WITH CEMENT CONCRETE. Gospodarka i Innowacje., 24, 457-
464.

Abnynnaes, M. H., Ymup3akos, 3. A., & Ymapos, III. A. (2021). Ananu3 Tkauneit B
Ounptpax Cucrem Ilsmerazoounctkn IlementHoro IlpowmsBoactBa. TA'LIM VA
RIVOJLANISH TAHLILI ONLAYN ILMIY JURNALLI, 1(6), 16-22.

yriu Axmananues, A. X., & yrimm Xamumos, A. O. (2022, May). KOMIIO3UTHOE
YCWJIEHUE M3IMBAIONIUN BAJIK O] HATPY3KOM. In INTERNATIONAL
CONFERENCES ON LEARNING AND TEACHING (Vol. 1, No. 7, pp. 409-415).

Con, . O., & Xamumos, A. O. (2021). YIIPABJIEHUE METPOJIOTMMYECKMMU
PUCKAMU KAK OCHOBA JJId VYBEJIMYEHUA KAUECTBA ITIPOAYKIIHWUN.
DKOHOMHKA U cormyM, (2-2), 202-210.

baxpomo, M. M. (2020). HMccnemoBaHue CHJI HETaTUBHOTO TPEHUS OTTaWBAIOIIUX
TPYHTOB B IOJICBBIX yCI0BUAX. MoJiofiol yueHbIl, (38), 24-34.

baxpomoB, M. M., & Paxmanon, Y. X. (2020). IIpoGiembl CTpOUTEIHCTBA Ha
[IPOCAJI0YHBIX JICCCOBBIX M CIIa0BIX IPyHTaX U MX perrenue. Matepuayka, (37-1), 5-7.
Mirzaeva, Z. A. (2021). Improvement of technology technology manufacturing wood,
wood with sulfur solution. Asian Journal of Multidimensional Research, 10(9), 549-555.
MupzaeBa, 3. A. K., & Paxmonos, V. XK. (2018). Ilyru pa3Butus HHXKEHEPHOTO
oOpa3oBanus B Y306ekucrane. Jloctmxkenus Hayku u oopazoBanus, 2(8 (30)), 18-19.
A6o6GakupoBa, 3. A., & ku3u Mupsaesa, 3. A. (2022, April). CEUCMUK XYJIVJIJIAPIA
BUHOJIAPHM DKCITTY ATALMSA KMJIMIIHUHT V3UT'A XOC XYCYCHUATIIAPH.
In INTERNATIONAL CONFERENCES ON LEARNING AND TEACHING (Vol. 1, No.
6, pp. 147-151).

Habues, M. H., Hacpugmunos, X. I., & Komupos, I M. (2021). Bnusuue
BonopactBopumseix Coneit Ha Oxcmuryaranmonnsie CoiictBa Hapyxueie Cten. TA'LIM
VA RIVOJLANISH TAHLILI ONLAYN ILMIY JURNALL, 1(6), 44-47.

Hasanboy o°‘g‘li, A. A. (2022). Stress Deformation of Flexible Beams with Composite
Reinforcement under Load. American Journal of Social and Humanitarian Research, 3(6),
247-254.




