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apmamypoio

The results of research into the physical and mechanical properties of modified
textile-reinforced concrete are presented. Two types of high-strength reinforcing cloths
made of glass and carbon fiber were used for the production of samples. In combination
with a cement matrix, reinforcing cloths form a new class of construction structures -
textile-reinforced, which are currently one of the most promising materials for use in
construction. Compared to traditional reinforced building structures, structures
reinforced with textile reinforcement have a number of undeniable advantages, such as
high corrosion resistance, lower weight, etc. At the same time, there are modern methods
of improving the physical and mechanical properties of concrete, which consist in the
application of the mechanism of action of ultra-low concentrations of both organic and
inorganic substances, as well as a mixture of fine-grained concrete aggregates. It is
obvious that these methods will make it possible to further improve the physical and
mechanical properties of textile-reinforced structures. The main goal of the work is to
determine the effect of cement matrix activation on the strength of structures reinforced
with textile reinforcement, due to the use of ultra-small doses of surface-active
substances and a mixture of small concrete aggregates. To achieve the goal, it is
necessary to establish how the strength characteristics of textile-reinforced concrete
depend on the structure and composition of the concrete matrix. As part of the study, the
received samples were tested for transverse bending, their limits of bending and
compressive strength, as well as the effectiveness of reinforcement, were determined. It
has been proven that samples of modified concrete with textile reinforcement have higher
strength characteristics compared to samples of unmodified concrete. In addition, the
deformation behavior of textile-reinforced concrete was analyzed. It was determined that
the advantage of such concrete is a greater residual bearing capacity, which allows
preserving the integrity of the structure without destruction after extreme mechanical
effects.
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IMocTaHoBKA MpoOOIEMHU
Ha nannit vac BUCOKOMIITHI TEKCTHIIBHO-apMOBaHi O€TOHN 3HAXOAATH HOBI

3actocyBaHHsi y OyzmiBHuOTBI [1-5]. B sKOCTi TeKcTWIBHOI apMmaTtypud B
OCHOBHOMY 3aCTOCOBYIOTHCSI BHCOKOMIIIHI Ta BUCOKOMOIYJIbHI ITOJIOTHA, TaKi SK
CKJISTHI, 0a3ayIbTOBI, ByrJieleni Ta iH. [1,2]. Y moenHanHI 3 0ETOHHOIO MaTPHIICIO
BOHH YTBOPIOIOTH HOBUH Kiac OyNiBEeNbHUX KOHCTPYKLIH — TEKCTHIHHO-
apMOBaHi, SIKi CbOTOJHI € ONHMMHU 3 HaWIEPCIEKTHBHIIINX MarepiaiiB st
OyniBHMLTBA. Y TOpIBHSHHI 3 TpaauLidiHO apMOBaHMMHU OyIiBEIbHUMH
KOHCTPYKIISIMH, TEKCTHUJILHO-apMOBAaHI MarOTh HHM3KY He3allepeuyHHX IepeBar,
TaKkWX SIK BUCOKa KOpPO3iiiHa CTiHKiCTh, MEHIIA Bara TOIIO. TOMY TaKuil BUJ
apMyBaHHSI MO)KE 3HAWTH e()eKTHBHE 3aCTOCYBaHHS y PI3HMX KOHCTPYKIISX, SKi
MOEIHAIOTE Yy CO01 JeTKicTh, Majni rabapuTé Ta MIIHICTE — HANPHUKIAL,
000JIOHKH, MEPETOPOJAKH, a TAKOXK EJEMEHTU IiJICHICHHS NP PEKOHCTPYKIIl
OCTOHHMX Ta 3alli300CTOHHUX CIOPYI Ta BUTOTOBJICHHI BiJIHOCHO TOHKHX
KOHCTPYKIIH MOPIBHAHO 3 TPATUIIHHAM 3aii300eToHoM. Ha momatok 10 BCkoro
IILOTO TEKCTHJIbHA apMaTypa Ma€ 3HAUHy THYYKICTh Ta HETIOBHE BUKOPHCTaHHS
MIIHICHUX XapaKTepPUCTHK 4epe3 BIJIHOCHO He3HauHe JedopMyBaHHS Ta
MIIHICTh OETOHHOT MaTPHII.

Ha BigmiHy BiJ| IMCKPETHHUX apMYIOYHMX BOJIOKHHUCTUX E€JIEMEHTIB, came B
TEKCTWIBHUX TIOJIOTHAX LIMPOKO PEali3yloThCsl BIACTHBOCTI IX CKJIAJIOBHX.
MexaHi3M pOOOTH TEKCTHIbHO-apMOBAHOTO KOMIIO3UTY 3 IIEMEHTHOIO
MaTpUIICI0 3HAYHO BiJpPI3HAETHCS BiJ POOOTH AHAIOTIYHOTO KOMIIO3UTY Ha
MOJTIMEpHI MaTpulli yepe3 BEIMYMHY IIOJOBXKCHHS IEMEHTHOI MaTpHIi, sKa
3HQYHO MEHIIAa 32  IIOJIOBXKEHHS Marepialy, SKHH 3aCTOCOBYETHCS JUIS
apMyBaHHsA. ToMy LEMEHTHa MaTpulsi 3pYHHYETbCS paHime, HDK OyayTh
MIOBHICTIO peaii3oBaHi AehOopMaTHBHI Ta MIIHICTHI BJIACTHBOCTI Marepiaiy
apMyBaHHSI.

CTpyKkTypa apMylouuX eJIeMEHTIB 3a3BHYail CKIIAJa€ThCA 3 OCEpEeKiB
MEeBHOI TreoMeTpu4Hoi (OpMH, sKa MOXKe 3MIHIOBATHCS, M0 CIPHSE
MIPOHUKHEHHIO IEMEeHTHOI MaTpuili. Big po3MipiB ocepeakiB MOJIOTHA 3AJICKHUTH
BEJMYHMHA CTYIEHIO ITITICHOCTI MAaTPHIIi 1, SIK HACHIIOK, MEXaHi9HI BIACTHUBOCTI
IIpU OIHAKOBOMY 00’eMi apmyBaHHS. UuM OUIBIIMI pO3MIp OcepenKky, THM
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BUIA MIIHICTh Ha 3pi3 MaTpHIl, IO 30UIbIIYE XapaKTEPUCTUKH MIIHOCTI
KOMITO3HTY.

AHAaJIi3 0CTAHHIX JOCTITKEeHb

3a oCTaHHI JECATUIITTS PO3BUTKY TEKCTHIHHO-apMOBAaHOTO OCTOHY Oyio
MIPUCBSYCHO 3HAYHY KiJBKICTh pOOiT. 3p0o0IeHO CHCTEMHHIMA MiAXiA 1O BUBYCHHS
KOMIO3UTHUX OCTOHHUX KOHCTPYKIIii [3].

Y pobGortax [4-8] omucaHi METOAM BUTOTOBJICHHS 1 3aCTOCYBaHHS
TEKCTUJIBHO-apMOBaHUX KOHCTPYKLIH 1 HMOCHJICHUX TEKCTHIHLHO-apPMOBaHUMHU
KOMITO3UTaMi OETOHHUX KOHCTPYKLIH. PO3IIsSIHYTO 3aJIe)KHICTh XapaKTepUCTUK
MII[HOCTI KOMIIO3MTY BiJ CTPYKTYPHUX IapaMeTpiB apMyIOUYHMX pOBIHTIB i
mosoteH [9-11]. ¥V poborax [11-12] omuCyOThCSI pe3yiabTaTH 3aCTOCYBAHHS
MOJIIMEpiB Y TEKCTWIFHO-apMOBAaHOMY OCTOHI Ta PO3TJISHYTO MOXKIUBICTD
3aCTOCYBAaHHS BYIJICIIEBUX BOJIOKHHCTHX MaTepialliB i KOMITO3HUTIB Ha iX OCHOBI
y OCTOHHHUX KOHCTPYKIisAX. Y mochimkeHHax [13—16] BuBganmcs pi3Hi Mozeni,
Taki K KOMIT'TOTEpPHA MOJIENIb KOMITIO3UTHOI KOHCTPYKIIii 3 O€TOHY, MOJEi, 110
ONUCYIOTh TOBEIIHKY KOHCTPYKIII MiJ BIUIMBOM TPHUBAJIMX HABaHTa)XEHb 1
Kopo3sii. IcHyrowi crocoOuM TiJICHIICHHS 3aji300€TOHHHX  KOHCTPYKIIiH,
BKJIFOUAIOYH ITiJICHIICHHS KOMITO3HMLIITHUMH MaTepialaMi Ha OCHOBI BYTJICLIEBHX
BOJIOKOH Ta MOJIMEPHOIrO B’SDKYYOro AOCIHipKeHI B poOoTi [17]. 30iibmicHHS
MIIHOCTI OETOHHMX KOHCTPYKLIH MOe OyTH 3/AIHCHEHO 13 3acTOCYyBaHHAM
MOTIEpEeIHbO HANpPY)KEHUX TEKCTHIBHUX IIOJIOTEH, a TakKoX Mojaudikalieo
MaTpuli MikpoHarnoBHioBauaMu [18-21]. B minomy, TEXHOJIOTIS 3aCTOCYBaHHS
apMyFouoi CITKH 3 BHCOKOMIITHMX POBIHTIB Ma€ psj MepeBar y HOPIiBHSHHI i3
3aJ11300€TOHOM.

VY Toii ke yac i3 MpoaHaJi30BaHUX JaHWX MOXKHA 3pOOHMTH BHCHOBOK, IO
OCHOBHUMH HE/OJIIKAMH TEKCTHIHHO-apMOBAaHHUX OETOHIB € 3Ha4Ha Pi3HULS Y
MIITHOCTI Ta AeOopMaTHBHOCTI OCTOHHOT MATpPHUI Ta TEKCTHIHHHX ITOJOTEH.
PaszoMm 3 THM, iCHYOTH CyYacHI METOIOHM WiJABHUIICHHA (Hi3UKO-MEXaHITHUX
BJIaCTHBOCTEH OeTOHIB [22-25], sKi MOJSraloTh y 3aCTOCYBaHHI MeXaHi3My Iil
HaIMajMX KOHIEHTpAIii SK OpraHiyHUX, TaK 1 HEOpPraHiYHUX pPEYOBHH.
O3HayeHi MeTOAM BOYEBHIb JO3BOJATH IMIABUIIMTH  (i3MKO-MEXaHi4Hi
BJIACTHBOCTI TEKCTHIBHO-aPMOBAaHHUX OETOHIB.

OcHOBHa MeTa pPOOOTH MOJNATa€ y BH3HAYCHHI BIUIMBY Ha MIIHICT
TEeKCTWIBHO-apMOBaHMX  OeToHiB  Mojudikamii  meMeHTHOI  MaTpuui
3aCTOCYBaHHSIM  HaJMallMX JI03 IIOBEPXHEBO-aKTHMBHUX pedoBHH. Jlist
JIOCSITHEHHSI ITOCTaBJICHOI METH HEOOXiJHO BCTAaHOBHTH, SK XapaKTEPUCTHUKH
MII[HOCTI TEKCTHWJILHO-apPMOBAHOTO OETOHY 3aJieKaTh BiJl BETMYMHU HaIMalllX
7103 TIOBEPXHEBO-aKTUBHHUX PEYOBHH.

Bukiag ocHoBHOro MaTepianxy
3a OCHOBHUI MOKa3HUK SKOCTI TEKCTHIIBHO-apMOBAaHOTO OETOHY NpUIHSTA
Woro MINHICTh mpu 3ruHi. J[IsI MOMXIJIMBOCTI TOPIBHSHHS 13 pe3yibTaTaMu
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JOCIPKeHb 1HIIMX JOCHIHHKIB, 3a TPOTOTHUN Oy IOKIaJeHa METOJIUKa
JIOCTi/PKeHb, TpuidHsTa B po6oTi [26]. BiamoigHO 10 1€l METOMUKH, IS
BUTOTOBJICHHSI ~ JIOCHIIHMX  3pa3KiB  TEKCTWJIbHO-apMOBaHHMX  OETOHIB
BUKOPHCTOBYBABCSl ApIOHO3EPHUCTUII OETOH i3 MaKCUMAaJbHOIO (paKIiero
npibHOTro 3amoBHIOBaYa (.63 MM (Me)ka MIIHOCTI MPH CTHCKY y Bimi 28 mi6 26
MIlIa). B sxocti Moaudikaropa EMEHTHOI MaTpHILli 3aCTOCOBAHO BYTJICBOHI,
SIKI MarOTh HEWTpaJIbHY peakiito, TOOTO He 30UIBLIYIOTh JTY)KHICTh CUCTEMH Ta
HE CIPHAIOTH JOJATKOBOMY pYyHHYBaHHIO CKJIOBOJOKOH. Posmipu ¢dopm
MIPSIMOKYTHOTO TIepepi3y AJs BUTOTOBICHHS 3pa3KiB CKiIamu 56%200x20 mMm. Y
KOXKEH 3pa3ok OyJIo 3aKiIafieHo 10 24 MOJIOTHA B IO3MOBXKHBOMY HAIPSMKY
CKJIONIOJIOTHA CHMETPUYHO 10 CEpeIMHHOI IUIOIIMHU 3pas3ka. Bimcrane Mix
KpaifHiMu omopamu ctaHoBmiIa 150 M. {1 BHIIpoOyBaHb KOXXHOTO 3 BHIIB
apMyBaHHS OyJl0 BHUTOTOBJICHO cepito i3 6 3paskiB, ski Oyiu BHIIPOOyBaHI Ha
noTnepeyHui 3rul y Bini 28 nib.

3a pe3ynpTaTaMu BUIPOOYBaHb OyJia BU3HAYCHA BEIUUMHA MEXKI MIITHOCTI
TIPY 3THHI.

Ha puc. 1 mokazaHuii BIUIMB KiJIbKOCTI BYIJIEBOJHIO B OETOHI Ha 3MiHY
MIITHOCTI MPH 3TUHAHHI TEKCTUIBHO-apPMOBAHOTO OCTOHY.
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Puc. 1. Bois ByTaIeBOAHIO HA 3MiHY MIITHOCTI TEKCTHIBHO-apMOBAHOTO OETOHY

AHamni3yloun OTpHMaHi pe3ylbTaTH, MOXKHAa 3pOOMTH TakKi BHCHOBKH.
Mexa MIIHOCTI TpH 3rMHaHHI HeapMoBaHOro OeToHy craHoBuUTH 5,2 MIla.
3acTocyBaHHS apMyIO4YOTO IIOJIOTHA JA€ ITIEBHUH MPHUPICT y MIIHOCTI: Tak,
MIIHICTh 3pa3KiB, apMOBaHMX CKJIOpOBiHramHu, jocsirae 9,5 MIla. 3nartHicTh
30epirath QopMy Ta TIpane3jaTHICTb 0e3 pyHHYBaHHS TP BEIUKHX
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nedopMallissx MoXKe 3HAWTH 3aCTOCYBaHHS y BaXKIHWBHUX 00JACTAX, MOB'SI3aHUX,
HATIPUKJIIA, 13 CEHCMOCTIHKICTIO OYIiBEIb 1 CIIOPY/I.

SIK moKa3zaM eKCIEepUMEHTalbHI JlaHi, €(QEeKTUBHICTh 3aCTOCYBAaHHS
MoaudikaTopa OETOHY — BYIJICBOAHIB, MNpH BUPOOHHULTBI TEKCTHIBHO-
apMOBaHHX OETOHIB 3aJISKHUTH BiJ HOTO KiJTBKOCTI.

3MiHy MIIHOCTI TIpM 3TUHI TEKCTWJILHO-apMOBAHOrOo OETOHYy B 4aci
HaBeJICHO Ha puc. 2.
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Puc. 2. 3miHa MIITHOCTI TEKCTHIILHO-apMOBAaHUX OCTOHIB B Yaci
(a — BmicT Mogudikaropa).

st 3pazka Moau(ikOBaHOTO TEKCTHILHO-apPMOBAHOTO OETOHY Ha OCHOBI
CKJIOPOBIHTIB MIIIHICTh NpX 3THHAHHI 30inpmmiacs y nepmi 7-12 ni6 na 70% 3
NOJIaIbIINM 3MEHIIeHHIM edekTuBHOCTI (y Bini 200 1i0 migBUIIEHHS MIIHOCTI
oerony ckiano 10%). HaiiGinbmr edexkTHBHUM BUSIBUJIOCH 3aCTOCYBaHH:
Mo udikarii 6eTOHY Ha OCHOBI IIIAKOTIOPTIAHALIEMEHTY.

SIk MOKa3yroTh pe3yibTaTH AOCHiAIB (pHUC.2), €ePEKTUBHICTh 3aCTOCYBAHHS
MonudikaTopa, SKa XapaKTEPHU3YEThCA BEIMYMHOIO BiTHOCHOI MIITHOCTI, Ha
NpOTsA3i 4acy 3MEHINYEThCs. TakuM UYMHOM, 3aCTOCYBaHHS BHKOPHUCTAHOTO
MojudikaTopa OETOHY NpPH BUIOTOBJIEHHI TEKCTHJILHO-aPMOBaHMX OETOHIB
e(eKTUBHE B PaHHI TEPMiHM IX BUTOTOBJIEHHS i BUKopucTaHHs. Ll]o ocobnmBo
Ba)XJIMBO NPH IIPOBEJCHHI PEMOHTHHX POOIT 13 MiJCHICHHSIM 3alli300€TOHHUX
KOHCTPYKIIH.

Brumne akTuBanii 0€TOHY BiOMBA€ThCS HA BEITMYUHH HAHOUIBII CYTTEBOTO
MOKa3HHUKA HOTO MIITHOCTI — MIITHOCTi TpH 3ruHi (puc. 3).
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Puc. 3. BrinuB axktuBaiii 6eToHY Ha BEIMUMHY HOT'O MILHOCTI IPH 3THHI

BucnoBkn

[TokaszaHo, IO TEKCTWIIbHE apMyBaHHsS 30UIbIIYE MILHICTh KOMIIO3UTY Y
MOPIBHSAHHI 3 HeapMOBaHWMH OeToHaMH. EQEKTHBHICTh TEKCTHUIIBHOTO
apMyBaHHS IiJBHLIYEThCS 3aCTOCYBaHHAM Mojudikanii 6eToHHOi MaTtpuii. B
sikocTi Moju(ikaTopa OETOHY JOLIIBHO 3aCTOCOBYBAaTH OpPraHiuHI peuOBHHH,
SKi He HaloTh IYXHOI peakimii y Boai. Bu3HaueHo, mo 3pasku Oe€TOHY,
BHTOTOBJICHI 3 BHKOPUCTAaHHAM MOAHM(DiKaTopa, MAlOTh OUIBIIY MIIHICTH TpH
3TUHI, HDXK 3pa3kd OCTOHY, BHUTOTOBJCHI Oe3 BHKOpHCTaHHA Moauikatopa.
BcranoBieno, mo edekTuBHICTh Aii MoaudikaTopa OCTOHY MPOSBISETHCA Y
mepii TEepMiHM TicasT BHTOTOBJICHHS TEKCTHWIIBHO-apMOBAHOTO OETOHY.
JocmimkyBaHa TEXHOIOTIST MOIU]iKaIlil TeKCTUIIEHO-apPMOBAHOTO OETOHY MOXE
OyTH BHKOpHCTaHAa TPH CTBOPEHHI PI3HMX KOHCTPYKLIH, IO MAaiOTh Maiy
TOBIIMHY Ta BHUCOKI XapaKTEPUCTHKH MIITHOCTI, a TaKOX Ui 3MEHIIEHHS
TepMiHy OyIiBHHIITBA.
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