HIPUKJIAZTHBIE HAYKHU. CTPOUTEJIbCTBO. Cmpoumenvhvie KOHCMPYKYUU Ne 8

YK 691.328.43

SKCHEPUMEHTAJIBHBIE HCCJIEJOBAHUS JE@OPMATHUBHOCTH
CHEILIEHSA C BETOHOM CTEKJIOIIJIACTUKOBOM APMATYPBI
IMPOU3BOJACTBA PECITYBJIMKHU BEJIAPYCb

CAJTHH 35PAUM AT'YE; kano. mexh. nayk, ooy. A.A. XOTbKO
(Benopycckuil HAYUOHAILHBLIL MeXHUYecKull ynugepcumem, Munck)

IIpoananusuposanvl npeumyuecmea u HedoCmamxy KOMROIUMHOU ApMAmypbl NpU apMUposaHull Jceie-
306emonHbIx Koncmpykyui. Ompasicenvl pe3ynbmamsl cCOOCMEEHHBIX IKCNEPUMEHMATLHBIX UCCIe008aHUll Oedop-
MamueHOCMu cyenienus ¢ 6emoHoOM CMeKIONIACIMUKO80U apmamypbl, npouzsooumeneii Pecnybonuxu benapycs.
Buinonnen ananuz enusamus ouamempa u ONuUHbL KOHMAKMA ¢ OEMOHOM CMEKIONJIACMUKOBLIX APMANYPHBIX
cmepaicHell pasiudHbIX npou3gooumenei Ha 0eghpopmamueHocmes cyenjienus ¢ bemonom. B pesyremame skcne-
pumenma eviasneno, umo apmamypa npouszsoocmea OO0 «busuec-Konmunenm» u OO0 «Cmpouxkomnosumy»
obnadaem dovuiell 0eqhOpMaAmMUBHOCHbIO CYenieHus ¢ 6emorom, yem apmamypa npouseoocmea 9I1 «Munnnacmpy.
Hepopmamusnocms apmamypsl CHUNHCANACL MAKICE NPU YBeaUUeHUY 3a0enKu apmamypbl 8 bemone. Onpedene-
Hbl MOMEHMbL HAYAAA COBUSA APMAMYPHLIX CIMEPICHE OMHOCUMENbHO OEMOHA 08YMS PAHLIMU MEMOOAMU.
IIpeocmasnenvl npednodicenus no pacuemHnoll OyeHke aHKeposKu 6 bemone CMekaIonIacmuKko8ol apmMamypbi.

Kniouegvie cnoea: cmexioniacmukoeas apmamypd, KOMHO3UmMOOemoHHble KOHCHMPYKYUl, CyenieHue,
anxeposka, deghopmayuu.

CymiecTByIOmue Ha CETOJHSIIHNI JEHb IIOTPEOHOCTH B HKOHOMHH MAaTepHAIBHBIX PECYPCOB CTABAT 3a-
Jlady MOMCKA U IPUMEHEHUS B CTPOUTENBCTBE HOBBIX KOHCTPYKTUBHBIX pemleHni. OIHUM U3 TaKHX PEIICHHH,
MO3BOJISIOIIUX SKOHOMUTH CTAIBbHYIO apMaTypy, SBJIAETCS UCIOJIb30BaHUE B KAYECTBE ApMUPOBAHUS KOMIIO3HT-
HOH apMaTypbl B NPEABAPUTEIHHO HANPSDKEHHBIX M3THOACMBIX HECYIIUX KOMIO3UTOOETOHHBIX KOHCTPYKIHMAX.
KommosutHas apMaTypa sBISETCS OUAIEKTPUKOM, HEMarHUTHA, UMEET HU3KYIO TETIOINPOBOIHOCTb, 00JIafaeT
Paaronpo3pavyHOCThIO, IIOITOMY IIPUMEHSTH €€ 11e1eco00pasHo, MPEeXkIe BCEro, B TEX 00JaCTAX M KOHCTPYKIMSX,
B KOTOPBIX KOMIIO3UTHAs apMaTypa MMeeT IKOHOMHYECKOe M KOHCTPYKTHBHOE NMPEUMYIIECTBO Iepe]] CTaIbHON
apmarypoii. KoMnosutHast apmMaTypa npou3BOAUTCS B BUJIE CTEPIKHEH CO CITUPaIbHOM PeIbe(hHOCTHIO, PeXe C mec-
YaHOU MOCHITIKOM, MPAaKTUYECKH JFOO00H AIMHBI Ha ocHOBE CTeKIIHHBIX (ACK — cTekioriacTukoBas apMarypa),
6azanpToBeix (ABK — 0a3anbromiacTukoBast apMaTypa) BOJIOKOH MIIM Ha OCHOBE JIDYTMX KOMIIOHEHTOB (KapOoH,
apaMun), MPONMUTAHHBIX XUMUYECKH CTOMKUM mosinmepoM [1-4].

K HenocrarkaM, mim 0COOEHHOCTSAM KOMIIO3UTHOHN apMaTypbl, KOTOpPbIE HE MO3BOJISIOT ITOBCEMECTHO
BBIMOJIHUTE NPAMYIO 3aMEHY METAIUIMYECKON apMaTypsl HA KOMIO3UTHYIO, OTHOCSATCS CIEAYIONINE CBOMCTBA:
HU3KHH MOJyJIb YIPYrocTH; OoJjiee HU3Kash OTHECTOWKOCTD M3/1eNNi, apMHUPOBAHHBIX KOMIIO3UTHOH apMaTypoii;
HU3Kasl MPOYHOCTb IPH MONEPEYHBIX HArpy3Kax; CIO0XKHOCTb H3TOTOBIECHUS THYTBIX apMaTypHBIX H3JENUH;
CJIOKHOCTB TIPH M3TOTOBJICHUN TPEIBAPUTENBEHO HANPSHKEHHBIX KOHCTPYKILHH; OTCYTCTBHE HEOOXOJUMBIX JKC-
MEPUMEHTaIbHBIX TaHHBIX [ 1-5].

[IpousBoanmas B benapycu n uMioptupyemMasi B pecryOJIMKy KOMITO3UTHAs apMaTypa MMeeT OObIIon
pazopoc B HU3MKO-MEXaHMYECKNX XapaKTEPUCTHKAX, NCXOAHBIX MaTepHayax (ChIpbe) M TEOMETPUIECKHX XapaKTe-
pucTHKax. BBy OTCYTCTBHS HOPMAaTHBHBIX JOKYMEHTOB, PErIaMEHTHUPYIOUINX TpeOOBaHMSA K KOMIIO3UTHOM ap-
Marype, UMEIOTCS pa3Inins KaKk B TEXHOJIOTHH M3TOTOBJIECHHS apMaTyphl, TaK M B TEOMETPHIECKUX IMapaMmeTpax
00pa3zyromnierocs Mpy MPOU3BOACTBE Mepuoamdeckoro npodud. [IpomsBoauTes apmarypa ¢ mecyaHoil MOCHIIKON
MOBEPXHOCTH U 0e3 Hee. [leprommaecknii mpodrirb KOMITO3UTHON apMaTypsl IPOU3BOIUTCS MIPH €€ N3TOTOBICHUN
MyTEeM CIIMPATbHONW OOBUBKHU CHIPON 3arOTOBKH CTEPKHS KPYUYSHOH HUTBHIO M3 CTEKISTHHOTO BOJIOKHA, POIIMTAHHON
cesyrommM. [Ipn 0OMOTKe HUTH HATSAHYTA C ONpe/eTIeHHbIM YCHIMeM, OJaroapst 4eMy OHa BJaBJIMBAeTCS B TEJIO
CTEpKHS. 32 CUET ATOr0 apMaTypa HoJIy4aeT JOTOIHUTENILHOE YIUNIOTHEHHE U MTeproindecKuii npoduis. [Ipu atom
SBJISICTCS] OYEBUIIHBIM TOT (aKT, 4TO, 00JIa1ast pa3IMYHBIMU MapaMeTpaMH IEPHOANYECKOT0 MPOMUIIS, KOMIIO3UT-
Hasl apMaTypa pa3iM4YHBIX MPOHU3BOJMTENEH OyJeT MMETh M Pa3INYHbIe XapaKTEPUCTUKH CLEIUICHUS! ¢ OETOHOM.
CBs13b OOBHMBKM M3 KPYYEHOH HHUTH M TeJa CTEPXKHS Pa3iM4Ha y Pa3HBIX IPOM3BOJHTENIEH M TaKKe OKa3bIBAET
BIIMSIHUE Ha COBMECTHYIO paboTy OeToHa M apMarypbl. 3BecTHBI cilydyad, KOT/a IIpH MCHBITAHWU Ha CLEIUICHUE
0OBHMBKA M3 KPYYEHON HHUTH CIIOJ3aJIa C TeJla apMaTypHOTO CTEPIKHS, YTO CTAHOBIJIOCH NMPHIMHON MPEXKICBPEMEH-
HOTO HapyIEeHHs CLEIIEHHs] apMaTypbl ¢ 6eToHoM [2; 3].

C menpio pa3paboTKH HMPEATIOKEHUH 0 pacuyeTy aHKEpOBKH B OETOHE KOMITO3UTHOM CTEpXKHEBOHM apMa-
TypHI Ipou3BoauTeneil PecryOnmku benapych BBITIOHEHB! HCCIICAOBAHMS BIHUSHUS AUAMETpa M JUTHHBI 33 1CJIKH
apMaTypHBIX CTEp)KHEH Ha 1e(OpPMATHBHOCTH CIETUICHHS C OETOHOM KOMIIO3UTHOM apMaTyphl Pa3iIndHbIX MPO-
W3BOJUTENICH B M3rN0AEMBIX JIEMEHTAX.
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HccnenoBaHus BHITOIHSIIM U1l KOMIIO3UTHOM apMaTyphl TpeX pa3fMyHbIX Ipou3BouTeneil Pecryonuku
benapycs: UIl «Munmiact», Munck; OAO «Ctpoiikomnosur, I'omens; OOO «Hay4dHO-npou3BOACTBEHHAS
rxommanus «busHec-KonTHHEHT», bpect), nmpeaycMaTpuBain cpaBHUTEIbHBIE HCIIBITAHHSA OaJloK HA CBOOOIHBIX
OTIOpax, apMHUPOBAHHBIX CTEPKHSAMH CTEKJIOIUIACTUKOBOW apMaTypsl auameTpoM oT 4 no 10 MM yKa3aHHBIX
MIPOM3BOAUTENEH C pa3IHIHBIMHU JIMHAMHU KOHTaKTa apMaTypsl ¢ 6etoroM (10d, 20d u 30d). [Tomepeunoe cede-
HHUE OTBITHBIX 00pa3oB IMPUHATO MPSIMOYTOJBHEIM C pazMepamu cTopoH bxh = 150x300 mm. {nwHa 06pa3nos
L =1500 mm.

OmnsiTHas Oanka B cepedrHe pa3zieiieHa Ha JBe YacTH. DPQEeKTUBHAS BBICOTa OSTOHA (BBICOTA CKATOM
30HBI 0€TOHA) 3a(pUKCHPOBAHA IYTEM YCTAHOBKH CTAlbHBIX YTOIKOB B MpEAenaX BBICOTBI X = 80 MM
¢ mIapHUpoM Mexny HuMH (puc. 1). B HIbKHel yacTu B mpenenax 30HbI YUCTOro m3ruba (B npenenax 600 mm)
6eron orcyrctByer. [Ipu sToM B ofHO# wacTu 3anenku (/,,)) KOMIIO3UTHAs apMaTypa HaxOAWIach B KOHTAKTe
¢ betoHOM, a B apyroit wactu (150 mm u 300 — ;) clieruieHHe UCKYCCTBEHHO HMCKIIFOYAIOCh (CTEPIKEHb MOMeE-
mancsi B M30JMpylomyo Tpyoky). Ilonepeynas m cxatas apMarypa OTCYTCTBYeT. BenuunHa OTHOCHTENHHOTO
TpoJieTa cpesa MPUHATA IIOCTOSHHON U paBHOH 450 MM.
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PucyHok 1. — TeoMeTpHuecKue XapaKTePHCTHKH ONBITHBIX 0aJ10K

OnbiTHBIE 00pa3IbI-0alIK N3rOTABIMBAIN B pa300pHOIl AepeBsHHOM onanyOke ¢ (POpMOBaHUEM B TOpPHU-
30HTAJIFHOM ITOJIOXKEHUH (Jutst apMmatypsl). [Ipoexktupyemsriii kinacc 6erona C30/37. McnibITaHus TPOBOAMINCH HA
THIPABJIMIECKOM TIPECcCe C PAaCCTOSTHUEM MEXy JBYMs TOUKaMH IIPHIOKEHHS Harpy3ku Ha 6anky 500 mm, pac-
MOJIO)KEHHBIMH CUMMETPHYHO OTHOCHTENBHO LEHTpa MpoJsieTa. PaccTosiHne oT Omopsl 10 MeCTa NMPHII0KEHHS
Harpy3ku npuHaTo 450 Mm.

Jns u3ydeHus: BIWSHHS TUaMeTpa W JUIMHBI KOHTakTa ¢ OSTOHOM CTEKJIOMIACTHKOBBIX apMaTYPHBIX
cTepkHel Ha 1e)OpMATHBHOCTh CLETUICHUS] ¢ OETOHOM KOMIIO3UTHOHW apMaTyphl Pa3IM4HBIX MTPOU3BOANTEICH
KOHTPOJIMPOBAIIM XapakTep pa3pylIeHHs ONBITHBIX 00pa3loB U MaKCHMAallbHYIO Harpy3Ky, Opd KOTOpOU cuer-
JICHHE CTEKJIOIUIACTUKOBOI apMaTypsl ¢ 0eTOHOM He HapyuieHO (P,,.), a TAK)Ke MepeMelIeHUs] He3arpyKeHHO-
ro (cBo6oaHoro) (y1) u 3arpyxentoro (y0) KOHIIOB apMaTYPHOTO CTEP)KHS OTHOCHUTEJILHO HAPY)KHBIX TpaHel
6eroHa Ha 0060MX KOHIIAX oOpasua (puc. 2).

Pucynok 2. — BHemHuii BHJ ONBITHOr0 06pa3na B mpouecce HCHBITAHUS

BennunHy nepeMenieHus He3arpyKeHHOro KOHIA s(n) apMaTypHOTO CTEpIKHS ONpeAessuln Kak H3-
MEpEHHBIE BEIMYUHBI JehopMaluii He3arpy)KEHHOT0 KOHIIA apMaTypbl C IOMOIIBI0 HHIUKATOPOB YaCOBOTO
tuna MY-1 (MY-3). BennunHay mepeMenieHns 3arpyKeHHOTO KOHIa apMmatypsl s(0) onpenessin Kak pa3sHHILY
Mexay nehopManusMH, YCTAHOBICHHBIMH 10 MOKAa3aHUSIM HWHIMKATOPOB YacOBOTO THIIA, 3aKPEIUICHHBIX Ha
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CTpYyOLIMHE, Ha 3arpy)KEHHOM KOHIIE apMaTyphl B HETIOCPEICTBEHHOM OJIM30CTH OT TOpLA 00pa3sia, U BHIYUCIICH-
HBIMH JieopMalnsIMHi y9acTKa apMaTypbl OT TOYKM 3aKpEIUICHHs CTPYOLMHBI 10 Hadajia 3aJlelIKd CTEPI)KHS B
6eTOH, COOTBETCTBYIOIINMHE JAHHOMY 3TaIly Harpys>KCHHUS.

B pesynpraTte SKCHEpHMEHTa BBIIBIECHO, 4TO apmarypa mpomsBoactBa OOO «busnec-KontuaeHT» M
000 «CtpoitKoMITO3UT» 00IagaeT OoibIIei 1eOPMATUBHOCTHIO CHEIUICHHUS ¢ OETOHOM, YeM apMaTypa IpOou3-
BozctBa UIT «Munmumact». [Tpu 3ToM a7t Bcex 0Opas3IoB MepeMenIeHNsI He3arpy>KeHHOTO KOHIIa apMaTyphl OT-
HOCHUTEJIFHO OETOHA C YBEIMUCHUEM HAarpy3KH YBEIMIHBAINCH IPUMEPHO 110 TMHEHHON 3aBUCHMOCTH JI0 YPOBHH,
cooTBeTcTByIOmEero ~ (0,7 OT MpeneNbHOW Harpy3KH, COOTBETCTBYIOUICH HAPYIICHHUIO CIEIUICHHUS CTEP)KHEH C
6eroHom. [locne mocTvkeHMsT 3TOM Harpy3KH HaOJI0AI0Ch YBEINYEHHE MTPUpPAIIeHUH TepeMENIeHUH py yBe-
JUYEHUM Harpysku. [IpenenbHas BennuuMHaA NEepeMENICHUH He3arpyXeHHOTO KOHIA CTEep)KHEH OTHOCHTEIbHO
OeToHa B MOMEHT paspylleHus 6ayok it o0pas3ioB ¢ apmaTypoi npousBojctea YIl «MuHmacT» BapbupoBa-
Jlach B 3aBHCHMOCTH OT JUAMETpa CTEPXKHEH M OT IJIMHBI KOHTakTa ¢ 6etoHOM oT 0,02 mo 0,22 mm. [lanHas
BEJIMUMHA 1151 00pa3noB ¢ apmatypoil npousBojactea OO0 «CTpOoWKOMIIO3UTY» BapbHPOBANACH B 3aBUCUMOCTH
OT MaMeTpa CTEPXKHEW W OT JUIMHBI KOHTakTa ¢ OetoHOM oT 0,07 mo 4,0 MM, a ais 00pa3loB MPOU3BOICTBA
000 «buzrec-KonturenT» — 0T 0,01 1m0 2,75 MM. IIprdemM oOpa3uam ¢ OObIIEH BEIMIHHOW KOHTAKTa apMaTy-
pBI ¢ 6ETOHOM COOTBETCTBOBAJIM MEHBIINE 3HAUCHHS NEPEMEICHNH He3arpy>KeHHOT0 KOHIA CTEPKHS OTHOCH-
tenpHO Oetona. [l apmatypsl mpomsBonctBa OOO «busHec-Koatunent» n OO0 «CTpOHKOMITO3UT» 3TO
YMEHBIIICHNE MIPOUCXONMIO Oosiee HHTEHCHBHO. BimsiHUe auamerpa apMarypbl Ha 1eOpPMaTHBHOCTD €€ CIEeI-
JeHUsI ¢ OETOHOM CKa3bIBAJIOCh HE3HAUUTEIHHO, XOTS YCTAHOBJIICHO, YTO HaWOOJBIINE TEPEMEICHUS He3arpy-
JKEHHOTO KOHIIA apMaTYPhI ISl CTEP)KHEH COOTBETCTBOBAIN 00pa3naM ¢ OOJIBIINM AaMETPOM apMaTyphbl.

[TepemerieHust 3arpy»KEHHOTO KOHIIA apMaTypbl OTHOCUTENIBHO OETOHA JJsi BceX 00pas3LioB YBEJTHYUBA-
JMch OoJiee paBHOMEPHO, YeM He3arpy»KeHHOTO KOHIIA, YTO BEPOSITHO CBS3aHO C TE€M, YTO Ha JIAHHYIO BEJIHYHHY
0oJIbIIIOE BIIMSIHAE OKa3bIBAJIM COOCTBEHHBIC Je(OpPMAIMU PAaCTSDKEHHS CTEKIIOILIACTHKOBBIX crepxHei. Ilpe-
JieTibHasT BEJIMYMHA TIEPEMEICHUI 3arpyKEHHOTO KOHIIA CTEP)KHEH OTHOCHUTEIBHO OETOHA B MOMEHT paspylle-
HUs 6anok A o0pas3noB ¢ apmarypoit npousBojactBa UII «Munruact» BapsupoBanack oT 0,33 mo 2,42 mwM.
JanHas BemuunHA U1 00pa3noB ¢ apMmarypoit npomsBoactea OO0 «CTpoikoMIIo3uT» BapsupoBaiach ot 0,84
1o 5,7 MM, a urst o6pasnos npousBoactBa OO0 «buzrec-KontuaeHT» — 0T 0,94 110 3,21 MM.

CpaBHHUTENBHBIE CBOJHBIC I'paWKi 3aBUCHMOCTH HpENENbHBIX MEpEeMEINCHUH 3arpyKeHHOTO M He3a-
TPYXCHHOTO KOHIIOB apMaTypbl OT JUIMHBI KOHTAKTa CTEPXKHEH ¢ OETOHOM ISl apMaTyphl pa3HbIX IPOU3BOJHUTE-
Jel ¥ pa3HBIX IMAMETPOB ITOKa3aHbl HA PUCYHKaX 3 1 4.
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PucyHok 3. — 3aBucHMOCTb NpeJe/IbHBIX NepeMellleHnii He3arpy’KeHHOI0 KOHLIA apMaTyphbl
OT JUIMHBI KOHTAKTA CTeP:KHel ¢ 0eTOHOM
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Pucynok 4. — 3aBHCHMOCTD NpeJeIbHBIX MepeMelIeH il 3arpyKeHHOr0 KOHIIA apMATYPbI
OT JIMHBI KOHTAKTA CTep:KHel ¢ 6eToHOM

JlnHa aHKEepOBKH apMaTyphl B OETOHE JI0JDKHA OBITH TaKO, YTOOBI MIPH AJIUTEIILHOM JEHCTBUU HAarPY3KH
HE MPOHMCXOJMIO JalbHEHIIEro CMEIIEeHHs He3arpyKeHHOTo KOHIfa apMaTypbl. 1103ToMy BakHBIM KpUTEpHEM
CIIETUICHHS SIBISIETCS BEIMYMHA HANPSHKEHWH B apMaType NP Hadaje CABHTa BCETO CTepXKHS. V3Mepsiemble B
IpoIiecce UCTBITaHUI TepeMelIeHNs] He3arpyKeHHOT0 KOHIa CTEPKHS HE BIIOJIHE YETKO XapaKTEePHU3YIOT 3TOT
MOMEHT, TaK KaK BKIIIOYAIOT B ce0sl IOMUMO COOCTBEHHO CJBHI'd apMaTyphl TAK)Ke U NepeMelleHns: OeToHa, Mo-
JydeHHbIe B pe3yibTare AeIUIaHAlMKU Topla oOpasma, JedopMannii CMATHS 0] BBICTYIIAMH IEPHOINYECKOTO
npoduis. CymecTByeT HECKOIBKO MTOIXO0/0B K OIPE/IeICHHIO MOMEHTa Hadalla C/IBUTa apMaTypbl OTHOCUTEIBEHO
6erona. OMH U3 MOAXOOB IPEIIOIAraeT 3a KpUTepuil Takoil Harpy3KH NPHHUMATh YCUIINS, COOTBETCTBYIOIINE
MepeMEIIeHHI0 He3arpyKeHHOTO KOHIIa apMaTyphl Ha Benmauny 0,2 MM [6; 7].

Kpome Toro, HeKOTOpbIE UCCIIEOBATENN MPEAIAratoT /I ONpPEAEICHHsI MOMEHTa Haualla C/IBUra CTepkK-
HS BKJIFOUHUTH B PACCMOTPEHHE NPUPAIICHUS IepeMENICHUH He3arpyKEHHOT0 KOHIa apMaTyphl 3a OJJHY CTYICHb
Harpy3kH. [lo xapakrepy M3MEHEHHUS! JaHHOW BEIMYMHBI OTPENENSeTCs] TOT 3Tall, KOTOPBI COOTBETCTBYET pe3-
KOMY HENpOINOPHUOHAIFHOMY YBEJIMYEHHIO MPUPAIICHHS NepeMeIleHHH. DTOT 3Tal, XapaKTepH3YIOIIUHCS,
OYEBHIIHO, NEPEXOJIOM U3 YIPYIHX M YIPYTrOIUIACTHYECKHUX JeopMaluii Mo JUIMHE 3aJIelKH K AedopMaiusM
cpes3a M TpeHus, IPUHUMAETCs 32 MOMEHT Hadaia casura [6; 7]. B manHoit pabote mcnonp3oBauch 00e BhIIIe-
MIePEYHCIICHHBIE METOINKH.

Jlns ompeneneHnss MOMEHTa Hadajia CIIBUTA CTEPXKHS IO IEpBOM METOIHKE IO IKajle CHIOW3MEPHTEINS
PETUCTPUPOBAIIUCH YCHUIIMSI, COOTBETCTBYIOIINE MEPEMELICHUAM He3arpy’>kKeHHOro KOHIa cTepxkHs Ha 0,2 MM,
OTIpeNIeNIeHHBIM 110 TTOKa3aHUsIM WHAWKATOpa YacoBOTO THMa. HampspkeHus Ha 3arpyKEHHOM KOHIIE apMaTypsl,
COOTBETCTBYIOIINE, MOMEHTY PE3KOr0 HEMPONOPIHOHAIHHOTO YBETHYEHUS MPHUPALICHUHA IMepeMelIeHni He3a-
IPY>XEHHOTO KOHIIA CTEPIKHSI, OTPEeIsUTN IrpaguIecKy.

B pe3ynbrare aHann3a ONBITHBIX JJAHHBIX YCTaHOBJIEHO OTCYTCTBHE (haKTa C/IIBUTA apMaTypHOTO CTEPKHS
BIUIOTH IO MOMEHTA pa3pyIIeHus (IOCTHKEHNS MaKCHMaJIbHBIX HANPSHKCHUH B CTEP)KHSAX) BO BCeX oOpasmax c
JUIMHOM 3a1enku B 6eToH, paBHOW 30d. CaBuUTr apMaTypHOTO CTEP)KHS HE NMPOMCXOJIMI 10 MOMEHTa pa3pyLIeHHs
Oaok Taxke U B oOpasuax ¢ JumHoH 3anenku 20d ¢ apmatypoit nponsBoacta YIl «Munmnact» n OOO «buznec-
KontuneHT». MOMEHT Hauana caBUra apMaTypHOTO CTEP>KHSI OTHOCHUTENIBHO OETOHA BO BCEX 00pa3uax ¢ JUIMHOM
3anenku 10d HacTynman paHee MOMEHTa pas3pylleHHsi oOpa3noB. [IpuyeM ycuime, COOTBETCTBYIONIEE MOMEHTY
Hayajia CZIBUra apMaTypbl OTHOCHTENILHO OeToHa, coctanisiio 0,66...0,7 oT ycuiusi, COOTBETCTBYIOIIET0 HAOIIO-
JTaeMBIM B OIIBITaX MaKCHMAaJIbHBIM HallpsDKEHMSIM B apMmartype npomsBojctBa OO0 «Crpoiikommo3ut» ~ 0,76
OT YCHJIHS, COOTBETCTBYIOIIETO MAaKCHUMAJIBHBIM HANpPSDKEHHUSM B apMmaType mpomsBoactBa OOO «busHec-
KonTtunent», u =0,85 oT ycunus, COOTBETCTBYIOILEr0 MaKCUMAaIbHBIM HAIMPSHKEHUSAM B apMaType NPOU3BOACTBA
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YIl «Munriact». Cneayer OTMETHTh, YTO MOMEHT Hayaja CIIBUra apMaTypbl OTHOCHTEILHO OETOHA, yCTaHOB-
JICHHBIM MCXOMS M3 KPUTEPHs MepeMEICHHUs He3arpyKEHHOTro KOHIa apMaTypbl Ha BennuuHy 0,2 MM, okazajcs
OIIPEeNISISFOIINM, TaK KaK MOMEHT, COOTBETCTBYIOIIUI PE3KOMY HENPONOPIHOHATEHOMY YBEIHYCHHUIO IpHpalie-
HUS IEPEMELICHUH He3arpyKEHHOTO KOHIIA CTEP KHS HACTYIal HECKOJIBKO TI03Ke /IS BceX 00pasioB.

JUInHy aHKEpOBKU CTEKJIOIIACTUKOBOW apMaTypbl B OETOHE MpejajaraeTcs ONpenessITb 10 METOANKE
CHB 5.03.01-02 [8], mpenBapuTenbHO omlpenenuB TpedyeMble 3HAUCHHS Kod(dduumenTa mn; IS CTEKIOIUIA-
CTHKOBOH apMarypsl B (opMyIe IJisl pacdyera CpeJHEro 3HaueHHs MPEesIbHOr0 HaNpsDKEHHs CLETUICHHS 110
KOHTaKTy apMaTypbl ¢ 6eToHOM. [[J1s 3TOro, UCHOJIB3Ys MOJyYSHHBIE ONBITHBIE 3HAYEHUs] MAaKCUMaJbHBIX Ha-
NPSOKEHUH Ha 3arpy’KEHHOM KOHIIE apMaTyphl, ISl BceX 00pa3lioB MOKHO OIpPEIeIUTh TpeOyeMble 3HaUCHHS
Koa(uImenTa n;:

rae 6 — MakCMMaJIbHOC HAIIPsKCHUE B apMaType, f;*td — COIIPOTUBJICHUC O0cToHa PaCTsIHKECHUIO; 1| — K03(1)-

(UIMEHT, YIUTHIBAIOIIMH BIMSHUC YCIOBUI CLETUICHUS U IIOJIOKCHUE CTEP)KHEH NpH OETOHMPOBAHUM; T); — KO-
3¢ uIMEHT, yUUTHIBAIOIMN BIMAHME OUaMeTpa apMaTypsl: npu d < 32 MM m, = 1,0; [ ,— [uMHa 3amenku
CTEpKHsI B 0ETOH; d — IMaMeTp apMaTypHOTO CTEPIKHSL.

B nensax obOecrieueHus 3a€/IKA apMaTyPHBIX CTEPXKHEH B OETOHE C HajJIe)Kallel 0e30MacHOCThIO MPe/-
Jaraetcs NPUHUMATh HauOoJblee 3HaYCHUE OTHOCUTEIBHOM JIMHBI aHKEPOBKH U3 MOJIYYECHHBIX IO Mpejyiarae-
MBIM peKkoMeHAanusaM. [loaToMy cienyer onpenensTs JUIMHY aHKEPOBKH apMaTypHBIX CTEp)KHEH ¢ MCTIONb30Ba-
HHEM B pacuerax Kodd(uimeHTa 13, BHIYUCISEMOro MO HANpPSDKEHUSIM B apMaType, COOTBETCTBYIOLIMM Mepe-
MEIIEHUSIM He3arpyKeHHOT0 KoHIa apMaTypsl Ha 0,2 MM (puc. 5).
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PucyHok 5. — OnbITHbIEe 3HaYeHUs K03¢PUIMEeHTa 13 1JIs1 00pa3L0B €O CTEKJIONJIACTHKOBOI apMaTypoi,
COOTBETCTBYIOIIHE MEePeMelleHUsIM He3arpyKeHHOro KOHIa apMaTypbl Ha 0,2 MM

Cpennre 3HaUeHUS KO(GGUIHEHTA 1|3, ONPEJEIEHHbIE 110 ONBITHBIM JaHHBIM, COOTBETCTBYIOLIUM IIe-
peMEIleHUsIM He3arpyKeHHOro KoHua apMatypsl Ha 0,2 MM, cocTaBuiu: 2,23 — i apMaTypsl IPOU3BOACTBA
00O «Crtpoitkommosuty»: 2,71 — ans apmatypsl npousBojctBa OOO «buzHec-Kontunenty; 1,98 — ans apma-
Typsb! npousBoactsa YII «MunmiacT.

Pexomengyemble 3HaueHUs KOd(pdHIMEHTa M3 IS ONpEesIeHHs pPAacueTHOTO 3HAYECHUS JJIMHBI aHKe-
POBKH ClIelyeT IPUHUMATh C YI€TOM CTaTHCTHYECKOT0 aHAIN3a C JOBEPUTENBbHOM BeposTHOCTRIO 0,95:

- N3 = 1,99 — nns apmatypsl npoussoactsa OOO «CTpoHKOMIIO3UTY;

- M3 = 2,56 — quisa apmatypsl npousBoactsa OOO «buszHec-KoHTUHEHTY;

- N3 = 1,59 — nnsa apmatypsl npoussoactsa UIl «MuHmmacT».
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3akaouenne. B pesynpTare 3KCIEpHMMEHTANBHBIX MCCIEJOBAaHUI YCTAHOBJIEHBI TpeOyeMble 3HAuCHHMS
k03¢ dHUnneHTa 13, UCIIOIB3YEeMOTo B (popMyIne A ONpENeNeHUs] CPEJHEro 3HAYCHUS MPENEIbHOIO HampsoKe-
HUS CIEIUICHHS 0 KOHTAaKTy apMarypbl ¢ OSTOHOM, MO3BOJIAIOIIECIO OLEHUTh PACUETHYIO JUIMHY aHKEPOBKH
B OETOHE CTEKJIOIUIACTUKOBOH apMaTypsl, Ipon3BoanMoii B PecrryOnmke bemapyce.
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Hocmynuna 30.05.2016

EXPERIMENTAL RESEARCH DEFORMABILITY
BOND WITH CONCRETE FIBERGLASS PLASTIC ARMATURE
OF THE REPUBLIC OF BELARUS

SADIN EBRAHIM YAGHOUB, A.A. KHATSKO

This article analyzes the advantages and disadvantages of composite reinforcement for reinforcing
concrete structures. Reflects the results of our experimental studies clutch deformability with concrete fiberglass
plastic armature, Belarus producers. The analysis of the influence of the diameter and length of contact with the
concrete fiberglass rebar of various manufacturers on the clutch deformability with concrete. The experiment
revealed that the valves produced by “Business-Continent” and LLC “Stroykompozit” is more deformable coupling
with concrete, rebar production than PE “Minplast”. Deformation reinforcement also decreased with increasing
incorporation of reinforcement in the concrete. Determined moments of the beginning shift rebar concrete
regarding two different methods. Ideas for an accounting estimate anchoring in concrete fiberglass plastic
armature production.

Keywords: fiberglass rebar, kompozitobetonnye constructions, bond, anchoring, deformations.
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