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HaBeneni  pe3yabTarm  e€KCIEPUMEHTAJbHHUX  JAOCHIIKEHb  34YeNJIeHHS
KOMIIO3UTHOI CKJIOILUIACTHKOBOI apMarypu 3 mniHoOeroHoMm Kiaacy B3,5 i
BaXXKuM OeroHom kJjacy C12/15 (B15). IlpoBeaeHo aHaJi3 34YenjieHHS
apMATYPHOTO CTepKHA 3 O€TOHHOK MNPHU3MOI0 3aJIe:KHO Bil JTOBKHHH
aHKepyBaHHHI.

The results of experimental studies of the adhesion of composite fiberglass
reinforcement with foam concrete class B3.5 and heavy concrete class C12/15
(B15) are presented in the article. Various non-reinforced and reinforced
products can be made of non-autoclaved foam concrete, such as blocks for
building walls and floors, monolithic slabs and floors, stairs, etc.To increase
the energy efficiency of buildings, it is recommended to use the joint work of
"warm'' materials as relatively low-strength foam concrete and composite
reinforcement, which are similar in thermal conductivity. For widespread use
of foam concrete in span structures, as well as heavy concrete, it is necessary
to solve the problem of low strength cellular concrete. In general, the reduced
strength of foam concrete could be compensated by inserting reinforcing bars
in a stretched area, but it is clear that they will be much stronger than such
cellular concrete. Increasing the strength of foam concrete will automatically
lead to an undesirable increase in its density and thermal conductivity.
Therefore, it is necessary to find the optimal proportions during the
conduction of the experimental studies.The work of concrete and metal
reinforcement is mainly ensured by engaging the protrusions on the surface of
the rods for concrete, and in the case of composite reinforcement adhesion is
mainly due to the adhesive ability of the cement gel.The adhesion of fiberglass
reinforcement is approximately 10-15 times less than in heavy concrete. In
addition to the low strength of foam concrete and adhesion to fiberglass
reinforcement in general, an important role in this is also played by the
absence of significant protrusions on the surface of the rods and their
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roundness.In construction, it would be advisable to use fiberglass
reinforcement in foam concrete during of bridges construction, floors and
stairs, as well as in the construction of monolithic building walls.

KirouoBi cjioBa: KOMIO3WTHA CKJIOIJIACTUKOBA apMaTrypa, MHOOETOH, BaKKUU
0OE€TOH, MPU3MOBUI METO/1, 3UCTIICHHS, 0ETOHHA MpU3Ma.

Composite fiberglass reinforcement, foam concrete, heavy concrete, prism method,
adhesion, concrete prism.

IMocranoBka mnpodjemMu Ta 3aaadi AocaizkeHHss. OCTaHHIM YacoM, KpiMm
BAXKKOTO OETOHY, IIMPOKOTO BUKOPUCTaHHS B OYIIBHULITBI HaOyB 1 MIHOOETOH
0€3aBTOKJIABHOTO TBEPAIHHS. 3 HbOTOMOXXYTh BUTOTOBIISITUCSPI3HI HEAPMOBAH1 Ta
apMoBaHi BHPOOH, Takl sIK OJOKH [l CTiH OyIiBeNb Ta MEPEKPUTTS, MOHOJITHI
TUTUTH TIOKPUTTS Ta MEPEKPUTTS, CXOIH 1 T.1I.

MicTkamu x05104y B OyAMHKAX €, K MPaBUJIO, MOHOJITHI MOSICH, IEPEMUYKHU Ta
MeraneBa apmarypa. Jlnsg 30UIblIeHHS eHeproeeKTHUBHOCTI LHUX OyAiBesb
JOLUILHO BUKOPUCTOBYBATH CIUIBHY POOOTY TaKUX «TEIUIUX» MareplaiiB, sK
MiHOOETOH Ta KOMIIO3UTHA apMaTypa, K1 CX0k1 MK COO0I0 MO TEIJIONPOBIAHOCTI.

JIJist mIupoKOro 3aCTOCYBaHHS MIHOOETOHY Y MPOJIBOTHUX KOHCTPYKIISX, TakK
AK 1 BaXKoro O€TOHy, HEOOXIJHO BHPIMIUTH NPOOJIEMY HHU3BKOI MIITHOCTI
HI3AprOBaTUX OETOHIB, 0COOMWMBO, Ha Po3TAr [1]. 3aramom, 3HUKEHY MIITHICTh
MiHOOETOHY MOXHa Oyno O KOMIIEHCYBAaTH 3a paxyHOK BKJIAJaHHS y HBOTO
apMaTypHHUX CTEPKHIB Yy PO3TATHYTIM 30HI, aje 3po3ymijio, II0 BOHU OYIyTh
Habarato MIIHINI TaKOro YapyHKOBOTO OeTOHy. 3OUIbIIEHHS MIIHOCTI
MHOOETOHY AaBTOMATUYHO Tpu3Bene W 70 HeOaKaHOro 30UIBIICHHS WOTO
IIUTFHOCTI 1 TeronpoBigHOCTI. OTKe, Tpeba 3a JOTMOMOT0I0 eKCIIEPUMEHTATLHIX
IOCHIPKeHb 3HAWTH ONTUMAaJbHI Mponopuii. 3arajoM, 3HIKEHY MIIHICTh
MiHOOETOHY MOXHa KOMIIEHCYBATH 3a PaxyHOK BKJIAJaHHS y HBOTO apMaTypHHX
CTEp>XKHIB B PO3TATHYTIN 30HI, ajie 3p03yMLIO, 1[0 BoHa Oyjae HabaraTo MiIHIIIA
Takoro mnoputoro OetoHy. [2, 3]. PobGora OeToHy Ta MeTaneBoi apmaTypu
MEePEBAKHO 3a0€3MEeUyEThCS 3a PaxyHOK 3aUeIUICHHs BHCTYIIIB Ha IMOBEPXHI
CTEpKHIB 3a OCTOH, a y BHIAJKy 3 KOMIIO3UTHOIO apMaTypor0 3YCIICHHS
31e0UTBIITIOTO BiIOYBAETHCS 32 PAXyHOK KJICIOUOI 3IATHOCTI IIEMEHTHOTO TEJIIO.

He3Bakarounm Ha IIMPOKE BHUKOPUCTAHHS MIHOOETOHY Ta KOMIIO3UTHOI
apMaTypu, BCE€ L€ HEJOCTaTHbO EKCIIEPUMEHTAJIbHUXJAHUX 3UCIJICHHS iX MIXK
00010, 10 MIITBEPIKYE aKTYyaJIbHICTh MIPOBEACHHS JIOCJIIKEHD
AHKEPYBaHHSKOMIIO3UTHOI ~ CKJIOIJIACTUKOBOiI ~ apMaTypu B MiHOOETOHI
0€3aBTOKJIaBHOI'O TBEP/IHEHHS.

Marepiaiu Ta KOHCTPYKUiI JOCTIAHMX 3pa3KiB.BHKOpPHCTOBYBAINCH
CKJIOKOMITO3UTHI apMmaTypHi ctepxkHi miametpom 10mm (@10AKC800) 3 Ttakumu
XapaKTEPUCTUKAMU:MEKA MILHOCTI HAa po3Tar ¢, = 958 Mlla, Mozyib npy»KHOCTI

Es = 0,51x10° MIla [4].Y mo3sHaueHHi 3pasKiB BKa3yBaIMCBLKIAC apMaTypH,
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JOBKWHA aHKepyBaHHsATAa BuUj OetoHy, Hampukian, AKC800/10d-B3,5. Bymo

BHT'OTOBJICHO JIOCHIIHI 3pa3KHy BUTJIAI OCTOHHHUX MPU3M KBaJAPAaTHOTO Mepepi3y 31

ctopoHoro 150mm (puc.1): 9 3paskiB 3 6e3aBTOKIABHOTO MiHOOeTOHY Mapku D800

(ryctuna 800 kr/m’), kaacy B3,5 Ta 6 3paskiB 3 Baxkoro 6erony kiacy C12/15.
BertoH

P

Apmatypa

!i-lb =150 nm b

Puc. 1. KoHcTpykiis 1ociiiHUX 3pa3KiB

JloBxuHa aHkepyBaHHs cTepkHiB ctaHoBuia 10d4,20d ta 40d (d — niametp
CTEPKHIB, B JaHOMY BUTIANKy d=10MM) — miis miHOOeTOHY (pucC. 2, a) Ta 10d4,20d -
1T BaKKoro O6eToHy (pwuc. 2, 0).

a o
Puc. 2. locniani 3pa3ku — OETOHHI IPU3MH:
a —3 nminoberony mapku D800, ; 6 —3 Baxkkoro 6erony kimacy C12/15

ApMaTrypHi CTep)KHI PO3TAIIOBYBAJIHCh B OETOHHUX MPHU3Max TaKUM UYHWHOM,
mo6 iXHI MO3M0BXKHI OCl cHiBmamanyd. Bucrymarodi 4aCTHHU CTEP)KHIB IOBUHHI
OynM MO3BOJIATH 3 OJHOTO OOKY 3aKpiIUIIOBATHUCh B 3axXBaTi mpeca, a 3 JAPYroro
(BITBHOTO) - BUMIPIOBATH WOTO MEPEMINICHHS BITHOCHO TOpIIs npu3M (puc. 1, 0).

MeToauka BUNIpOoOyBaHHA OETOHHUX NMPHU3M.

34YeruIeHHs] KOMITO3MTHOI apMaTypu 3 BaXKUM OCTOHOM Ta IMHOOSTOHOM
JOCTIHKYBaJIOCS MUISIXOM BUCMUKYBAaHHSI CKIIOTUTACTUKOBOI apMaTypy 3 OETOHHHMX
MpU3M B PO3PHUBHIN rimpaBiiuHii MamuHi YMM-50, mepeMimmeHas apMatypu
BUMIPIOBAJIOCS 1H/IMKATOPOM FOJAMHHUKOBOIrO TUIY(pHC. 3).

219



Puc. 3. 3aranbauii BUrisq BUNpoOyBaHHS OETOHHUX MPU3M

Pe3yabTaTtu pociaigxennb. B tprox 3paskax AKC800/10d-B3,5 3 minoGeTony
Ta JoBkHHOW aHkepyBaHHs 10d = 100MM pyiiHyBaHHS 3pa3kiB BiAOysnocs mpu
HAIpY)KEHHAX B CTEPIKHAX fyq = 16,6; 18,4; 20,3 MIla npu cepenrnpoMy 3HaYEeHH1
Sram=18,4MIla. 3paskn AKC800/20d-B3,5 3 BaBiui OLIBIION  JIOBKMHOIO
aHKEPYBaHHA3PYHHYBAJINCS IIPU HaNPY>XEHHSAX B CTEPkHAX f,; = 29,8; 31,6; 32,6
MIla mpu cepenuboMmy 3HaueHHI fy4,=31,3 MIla. 3pasku AKC800/40d-B3,5 3
NOBKMHOI0 aHkepyBaHHs 40d, OynM 3pyiHHOBaHI IPY HAIPYKEHHAX B CTEPIKHAX fg
=68,2; 70,5; 73,4 MlIla nnpu cepeaHboMy 3Ha4eHHI fq,= 70,7Ml]a.

B ycix Bunaakax crnoctepirajocsi BACMUKYBAHHS CKJIOKOMIIO3UTHOI apMaTypu
0e3 pylHyBaHHS IHOOETOHHUX MPU3M (puc. 4).

Puc. 4. Burnsg miHOOETOHHUX 3pa3KiB 10 Ta Micisl pyHHYBaHHS
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[Momo 3pazkie AKC800/10d-C12/15, apmoBanux y BaXKoMmy O€TOHI Kjacy
C12/15, pyiinyBaHHs BiOyJI0CS IIPH HAIIPYKEHHAX B CTEPKHAX fy = 162,2; 165,8;
171,3 Mlla npu cepenHboMy 3Ha4€HHI fyq,= 166,4 MIla, mo B 9 pasis Oinbie, Hixk
B 3pa3zkax 3 minoOetoHy. IIpu3smu AKC800/20d-C12/153 moB)HHOIO aHKEPYyBaHHS
20d3pyiinyBanuca npu HanpyxeHHsax f,,~= 478,3; 495,1; 512,4 Mlla npu
CEpPEHbOMY 3Ha4YeHHI f4,= 495,3MIla, mo B 16 pa3is OunbLIe, HIXK B MIHOOETOHI.

B pesynbTari eKCHepUMEHTY CHOCTEpIrajlioch, 10 pyHHYBaHHS Bia0yBasoCs
BHACJIIJIOK pO3pHUBY OETOHHUX TIPHU3M B3JIOBXK iX oceit (puc. 5).

Puc. 5. Burnsiz 3paskiB 3 BaXXKOro 0€TOHY J10 Ta MICIs pyWHYBaHHS

MakcumanbHi JOTHIHI HAIIPY>KCHHS 3YSIICHHS 7,,BU3HAYAEMO 3a (DOPMYJIIOIO:
t, =f, A /(ml,) (1)

um — J yd
7€ fy4,—HOPMasbHI HAMPYKEHHS B CKIOKOMIO3UTHUXCTEPKHAX, Ml]a;
A,~TITOIIA ApPMATYPHOTO CTEPIKHS, MM~
d — miaMeTp apMaTypH, MM;
l,,— TOBXXKWHA aHKEPYBaHHS CTEPIKHIB, MM.

JloTnyH1 HANpy>KEHHS 3YCIJICHHS T,, y MHOOCTOHHHUX 3pa3Kax 3 JOBXKHUHOIO
ankepyBanas 100, 200 1 400mMM BifMmoBiAHO ckianu 7, = 0,46; 0,39 1 0,44 Mlla
IPU HaIPYKEHHAX B CTEPIKHAX fyq, =18,4; 31,3 170,7 Mlla, a B 3pa3zkax 3 Ba)KKOIO
oerony Cl12/15 Ta poBxuHO ankepyBanHs 100, 200mMMm  goTuuHi
HaMnpy>XKeHHSCKIaM T, = 4,16;6,19 MIla (puc. 6).

[IpoananizyBaBmin OTpUMaHI EKCIEPUMEHTANbHI JaHl, MOXHa TNPUUTH 10
BHCHOBKY, III0 4Y€pe3 Mally MIIHICTh MIHOOETOHY, 3YCINICHHSI CKJIOKOMIIO3UTHOT
apmartypu, npuoiusHo, B 10-15 pasiB meH1Ie, HIXK y BaXkoMmy 6eToni. OkpiM Maiiol
MIITHOCTI TMIHOOETOHY 1 3YCIUICHHSI 3 CKJIOKOMIIO3UTHOIO apMaTypor0 3arajioM,
BAKIIMBY POJb B IIbOMY TaKOX BiJirpace BiJICYTHICTP 3HAYHUX BHCTYIIB Ha
MOBEPXHI CTEPXkHIB (MOPIBHAHO 3 MeTajeBor apmaryporo kiacy AS00C) Tta ix
OKpyrJIicTh. SIkOM BUCTynM apMmaTypu Oynu OINMBIIMMH 1 MEHII OKPYTJIUMH, TO
34YCIICHHS 3 MIHOOETOHOM CTaJio HabaraTo OuIbIIE.
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Puc. 6. 3mina npokoB3yBaHHS J CTEPIKHIB 3aJIEKHO
B HanpyxeHns f,,: 1 — AKC800/10d-B3,5;
2 — AKC800/20d-B3.,5; 3 — AKC800/40d-B3,5;
4 - AKC800/10d-C12/15; 5 - AKC800/20d-C12/15

Y OynmiBHULTBI JOUUIBHO Oyli0o © BHUKOPUCTOBYBATH CKJIOKOMITO3UTHY
apMaTypy B IMIHOOETOH1 MPU BUTOTOBJICHHI NEPEMUYOK, NMEPEKPUTS Ta CXOMIB, a
TAKOX IIpU 3BEJIEHHI CTIH OyAiBeJIb MOHOJITHUM CIIOCOOOM (B IOIEPENIHBO
3MOHTOBaHy ONAJIyOKy 31 3B’SI3aHUM AapMaTypHUM KapKacOM 3aJMBAa€ThCS
niHoOeToHHa cywmii). [lepeBaramu Takoro crnocoOy €:

- HIDKYA I(1HA;

- OTPUMAHHSI JIETIINX 1 TETUIIIINX CTIH;

- BIJICYTHICTh MICTKIB XOJIOJTY;

- MOKJIUBICTh BUKOPUCTAHHS CKJIOKOMIIO3UTHUX CTEP>KHIB MEHIIOIO JiaMeTpy,
OCKUIbKM BOHU MaiKe BABIY1 MIIHIII1 Ha PO3TAT, HI’)K METaJIEeBI.

BucHoskwu.

1. Ilig yac excnepyMMEHTAJIbHUX BUIPOOYBaHb B YCIX JIOCHIJHUX 3pa3Kax
34YEIVIEHHS! MIHOOETOHY 3 KOMIIO3UTHOIO apMaTypoOr0 MOPYUIYBaJIOCh 332 PaxyHOK
BUCMUKYBAHHSI CTEPXKHS 3 NIHOOETOHHOT IpU3Mu0Oe3 ii pyHHYBaHHS.
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2.  3yeruieHHs CKJIOKOMIIO3UTHOI apMmarypu, mpubnusao, B 10-15 pa3sis
MEHIIIC, HDXK Y BaXKKOMY OCTOHI.

3. OxkpiM Majgoi MIIHOCTI MIHOOETOHY 1 3YEIJICHHS 3 CKJIOKOMITO3UTHOIO
apMaTypolo 3arajioM, BaXJIUBY POJIb B IIbOMY TaKOX BiJITPa€ BiACYTHICTh 3HAYHUX
BHUCTYIIIB Ha MTOBEPXHI CTEPKHIB Ta 1X OKPYTJIICTh.

4. YV OymiBHHUITBI AOMUIBHO Oy0 O BUKOPHUCTOBYBATH CKJIOKOMITO3UTHY
apMatypy B MIHOOETOH1 MPU BUTOTOBJICHHI MEPEMHUUYOK, MEPEKPUTTS Ta CXOJIB, a
TaKOX IPH 3BEACHHI CTIH OyIiBEIb MOHOJITHUM CITOCOOOM.
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