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Cuennenne ﬂOJ]HMBpKOMllOTﬂlTHOﬁ
apMaTyphbl ¢ HEMEHTHBIM 0eToHOM

[puBeneHbl pe3ysbTaThl SKCIEPHUMEHTAIbHBIX MCCJIENOBAHUN CLETUICHHS LEMEHTHOro
GeToHa pa3sAMYHOrO kjiacca ¢ moauMepkoMnosuTHoi — apmarypor (ITKA) crekino — u
GaNbTOINIACTUKOBOM, MMEIOIeH pasHbI  THN  MOBEPXHOCTHOTO  penbeda  CTepIKHEH,
o0pa3yeMOro HaBHBKOM Ha HHX TOHKOIO JKTyTa, MPOMMWTAHHOTO —CBS3YIOLIUM, WM
«OTecyaHuBaHWeM». IlapasielbHO WCMBITAHBI HA BBIPHIB W3 OeTOHa 00pasupl CTaibHOM
apmarypbl neprioaudeckoro npoduns A400 u rnaakoit A240. YcraHoBieHa JOMUHUPYHOLIAs
poib aire3sud ILEMEHTHOTO OeToHa K IIOBEPXHOCTH SHOKcHAHOro mokpbitis [IKA 1
He3Ha4YUTeIbHAs — CIUPAIbHON HABUBKM M «ONECUYaHUBAHUS».

KiroueBbie ¢JIoBa: TMOJMMEPKOMIIO3UTHAsE apMmarypa, CTajlbHas apMaTypa, MpoYHOCTh
cuerieHus ¢ 6eTOHOM, XapaKkTep BbIpbIBa W3 6€TOHA.

B nocnegHue rozpl, HapsAAy ¢ TPaJULMOHHOM CTalbHOH apMaTypoM, Ha CTPOMTEIbHOM
phlHKe BCe OoJiblliee BHMMaHMe TPHUBIEKAeT TNojuMMepkomnosutHas apmatypa (I1KA),
W3rOTOBJIEHHAs W3 0a3aJbTOBBIX, CTEKJISHHBIX WM YIJIEPOAHBIX BOJIOKOH H TOJHMMEPHBIX
CBA3YIOIMX HA OCHOBE SMOKCHAHBIX M (pexe) BUHUI-3(UPHBIX CMOJI. ApMaTypHbIE CTEP)KHH
NPOU3BOAATCS METOAOM MYATPY3UM — TPOTSHKKOHM POBHHIA, MPONUTAHHOTO KUIKMM
CBA3YIOIMM, uepe3 (uiabepy  KpPYIJIOrO  CedYeHHs C  OJHOBPEMEHHOHW  OOGMOTKO¥M
C)OPMHUPOBAHHOTO CTEPIKHS MO CIIMPAJIM TOHKMM KIYTOM WJIM MOKPBITHEM KBAPLIEBBIM TIECKOM.
Bropoii MeTox — HHANTPY3us — OecUIbepHBIH, NMpU KOTOPOM (OPMUpOBAHWE KpPYIJIOro
CTepKHS M3 COOPaHHBIX B My4OK MPOMWTAHHBIX MpSIAEH POBMHIA OCYLIECTBJISETCS BUHTOBOH
06MOTKOM €ro JByMsi TAKUMH K€ TPSASIMH [P HEMPEPhIBHOM MPOTKKE CTEPIKHS C 3aJaHHOM
ckopocteto. IIKA 1mo cTpykType MW CBOMCTBAM  OTHOCHTCS K BOJOKHHCTBIM
BBICOKOOPMEHTHPOBAHHBIM TIOIMMEPHBIM KOMIMO3ULIMOHHEIM MaTepuanam (ITKM), Bbicokas
NpPOYHOCTh  KOTOPBIX Ha  pacTsukeHWe Oo0yCJIOBEHa MPOYHOCTBIO — HEOPraHWHYeCKHX
(CHUJTMKATHBIX, YIJIEPOIHbIX) MapaielbHO OPUEHTUPOBAHHBIX BOJIOKOH, IPOYHO CBSI3aHHBIX B
MOHOJIMT TMOJIMMEPHOM MaTpuued. BpiCoKas airesus M «IOJATIMBOCTb» MOCIEIHEH
obecreunBaeT HMX COBMECTHYIO paboTy IO Harpy3kod, BOCIIPHHMMAET CJBHUTraroLIe
HanpsDKEHWs. M TPH  9TOM TPUJAET CBOMCTBEHHBIE TOJBKO OPraHWYeCKHM  T0JHMEpaM
KOHCTPYKLMOHHBIE HENOCTATKH: HU3KWMH MOMY/b YNpPYrOCTH, MOJ3y4YeCTh NPHU HArpy>KEHHH
(06YCIOBIIEHHYIO BBIHY)KIEHHO- 3JIaCTHYECKUMH Ne(OpMalMsMi  CBA3YIOLIEr0), HH3KYIO
JUTATEJIEHYIO TIPOYHOCTB, BBICOKYIO UyBCTBUTEIbHOCTh MEXAHUYECKUX CBOWMCTB K TeMIepaType
u Gojee BBLICOKHMH, ueM y OeToHa W cTaiy, KOI(P(UIMEHT TeMIEepaTypHOro pacliupeHus
(c)KaTHS), HU3KYIO TETIOCTOMKOCT.

Bnarosapsi BHICOKOH NMPOYHOCTH Ha pacTspkeHue (Gonmee yeM B 3 pasa MPeBOCXOAALICH
TIPOYHOCTh CTANLHOM) M XMMHMYECKOM CTOMKOCTH (He TpebyrouleH 3amuThl oT kopposun) [TKA
aKTUBHO BHEIPSETCS B CTPOMTE/bHBIN PHIHOK POCCHH, ONHAKO, OTCYTCTBHME OTEYECTBEHHOMH
HOPMATHMBHOH 6a3bl M JOCTATOYHOTO OMBITA PEAJbHOr0 MPUMEHEHHs B HECYIIMX GETOHHBIX
KOHCTPYKLHMSAX CIEpKMBAET €€ MPUMEHEHHe B mocieqHuX. ENMHCTBEHHOE yNOMHHAHKE O Hei
nMeercs B zeiicTByromux Hopmax B nm. 6.10 u 8.13 TOCT 31384-2008 «3amuTa GETOHHBIX U
KeNe300eTOHHBIX KOHCTPYKIMH oT kopposuu» [1]; CHull 52-01-2003 «betoHHble ©
KeNne300eTOHHbIE KOHCTPYKUMH» [2] [OIMyckaeT NpPUMEHEHHe KOMIIO3MTHOM apmaTypbl.
OpHako, 70 CHX TOp OTCYTCTBYIOT METOAMKM pacuyeta W MNPOEKTHPOBAHMS OETOHHBIX
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KOHCTPYKLMM, apmupoBaHHbIX IIKA, B KOTOpHIX Obl yYMTHIBAIMCh €€ HH3KHE MOZYJb
YIPYTOCTH, TEMIOCTOMKOCTb M THTENbHAS IPOYHOCTD, O0YC/IOBJIEHHBIE CMELU(UKOH CBOHCTB
MOJIMMEPHOrO  CBs3ytowiero.  HykHbl — LIMPOKME  3KCHEPUMEHTAbHbIC — HCCIIeI0BaHHs
MeXaHHUECKOro TOBEIEHMs KaK CcaMOil apMaTypbl MpH UTUTENbHOM Harpy)keHuH (OUeHKa
JUIMTEJILHOM TIPOYHOCTH, TIOJI3y4YeCTH, peNlakCallui HaNpsiKeHHH) B HOPMAJIbHBIX YCIIOBHSX
5KCITyaTall|y, a TAK)Ke MPH TOBBIIEHHBIX U IUKIMYECKUX TEMIEPATYPHBIX BO3/EHCTBHAX, TaK
¥ OGeTOHHBIX KOHCTpyKuMi#, apmupoBanHbix [IIKA. Heobxomumo cosmaath GaHk
SKCTIEPUMEHTAILHBIX [JaHHBIX ISl pacyeTa M IIPOEKTMPOBAaHMsS KOHCTPYKLWMH M Hayarb,
OUYEBH/IHO, HY)KHO ¢ OLeHKH cueruieHns [TKA ¢ ieMeHTHbIM GETOHOM, Kak MEePBOro YCIOBHS UX
COBMECTHOI paboTHI.

K Tomy e, nipu apmupoBanun 6etona ITKA criemyer yuuThiBaTh €€ APKO BBHIPAKEHHYIO
CTPYKTYPHYIO aHH30TPOIHOCTb, a OTCIO[a PasHyl TMPOYHOCTb MPH PAaCTSDKCHHH, CHKATHH,
capure. YKaszaHHbI KOMILIEKC SKCEPHMMEHTalIbHBIX HccienoBaHuii oT cuensienus [KA c
GETOHOM /10 MPOYHOCTH, HKECTKOCTH M TPELMHOCTONKOCTH apMHUPOBAHHBIX €10 KOHCTPYKLIMIA
HEOOXOIMM HE TONIBKO /Il KOHCTPYKTOPOB M MPOSKTHPOBILIMKOB. DTH JIaHHbIE HYXKHbBI U CAMHM
npousBoaurensm IIKA 115 COBEpIIEHCTBOBAHMM €€ TEXHOJOTMH M ONTHMM3alLMUH
MOBEPXHOCTHOrO npoduiisi, pasHooOpashe KOTOpPOro OOBACHAETCS, € OAHOM CTOPOHBI,
MOBTOPEHHEM MEPHOANYECKOTO MPOGUIIS CTAIBHOM apMaTyphl, C APYroM — HHOM, OTHOCHTEJIbHO
NPOCTOM, TEXHOJIOrUeH ero (opMUpOBaHHS (BUHTOBOH HABMBKOW MPONMTAHHOW HHUTBIO WM
TOHKMM POBHMHIOM), C TpPeTbel — CTPEMJIEHMEM 3aMaTEeHTOBaTh TEXHOJIOTMYECKUE HIOAHChI
npoduIupoBaHus.

Huske mpeacTaBiieHbl pe3ysibTaThl SKCIEPHMMEHTAIbHBIX MCCIIEI0BaHUM, HATPaBICHHbIX
Ha ONpeJeNeHHe MPOYHOCTH CUEMUIeHHs pasnuynbix BuaoB I[IKA (¢ pasHeIM  BHAOM
NPOQUINPOBaHKs TIOBEPXHOCTH NPU BBIPbIBE M3 LEMEHTHOro G€TOHAa pasHbIX KIIACCOB MO
MPOYHOCTH.

B HacTosiiee BpeMs [UIs OLIEHKH CLIETUICHUs apMaTypbl ¢ OETOHOM KCIIONB3YeTCsl METOJ
BBIZIEPrUBaHMs CTeprkHeH u3 GeToHHbIX KyOoB [3], 6o Ganounsiii Meton [4], mo koTopomy
UCTIBITHIBAIOT CIIELMalIbHbIe Oalki Ha U3ruo.

OnpesiefieHrie MPOYHOCTH  CLETUICHHS apMaTypPHBIX CTepikHeH ¢ O€TOHOM HamM
MPOBOMIJIOCH B COOTBETCTBUH ¢ [3] 1o dopmysie:

pusk, ey
Cb -1
rle T — CpejiHee HanpshKeHue cueruieHus, F — pacrarupaiomas Harpyska, C, — 9KBUBaJICHTHAs
okpysxHOCTb cTepykHs U3 [TKA, [ — utiHa 3a/1eKH.

IIpoBeJieHbl WCTbITAHMS HA BHIPHIB M3 OETOHHBIX UMIMHAPOB oOpasuos [TKA
HOMMHAIBHBIM JuamMeTpoM 8 MM no TY pasinudHbIX mpousBoauTened (o mate o6pa3uoBs
kaxqoro Thna (ta6n. 1). PeGpuctbie npoduiM pasiuyainch OAWHAPHOM WM JABYX3aXOIHOM
BUHTOBO#H HAaBMUBKOW MPOMUTAHHOM )KIYTOM M3 CTEKJISIHHBIX MM 6a3a1bTOBBIX BOJIOKOH. Kpome
TOTO, MCTBITHIBAIUCH «OMECUaHEHHbIE» CTEepXKHU (Ne 5), mepoxoBaTas MOBEPXHOCTh KOTOPBIX
06pa3oBaHa «BTOIUICHHBIMU» B [IOBEPXHOCTh CTEP)KHs NPH (HOPMOBAHMM 3epHAMH KBapLIEBOrO
necka (mogo6Ho abpa3uBHOi Oymare).

KpoMe TOro, ajisi OLUEHKM POJX TOBEPXHOCTHOrO MPOGUINPOBaHHS (LIEPOXOBATOCTH)
MPOBOAMIMNCH HCIIBITAHUS 00PAa3loB TOC/€e MPEIBapUTENIbHOTO Y/aJeHHs] HaBUBKHM M TeCKa C
noBepxHocTH crepaHei [TKA.

JIns cpaBHEHHMs UCTILITHIBANACH HA BBIPHIB CTaIbHAs ropsuekaTanas apmarypa 1118 mm no
I'OCT 5781-82 [5]: nepuoauueckoro npoduis knacca A-400, rnaakas knacca A-240 u oHa xe,
MOKPBITAs STIOKCHHBIM CBSA3YIOIIHM.

JUs Kaka0M cepuM MCTIBITAHMI M3TOTaBIMBAINCH GeTOHHbIE cMecH Kacca B12.5; B22.5;
B 35; B 40. ®opMoBaHHe KaKI0H cepvr 0Gpa3LoB BBIMOIHSIOCH B MOJTMITHICHOBBIX opmax-
mmaapax 1 110 mm Beicotoit 100 MM. CTepikHHM apMaTyphbl YCTaHABJIMBAJIUCh BEPTHKAIbHO
10 ocH B (JOPMBI BMECTE € YKJIaZAKOH GETOHHOM CMECH U €€ MOCIeyIOIUM BUOPOYTUIOTHEHHEM.
KOHTpOJIbHBIE HCTIBITAHUS POYHOCTH GeToHa mpoBoxunck B cootserctur ¢ FOCT 10180-90

[6].
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MexaHuueckoe Harpy>KeHue TpOBOAMIMCH CO CKOPOCTBIO [IBMJKEHHS 3aXBaTOB
paspbiBHOM MammiHbl 20 MM/MMH. 3aXBaT LIAIMHIPA ¢ 00Pa3LioM OCYLIECTBIIAJICS C MOMOLIBIO
CTajbHOM 0GOMMBI, 3aKpEIUIseMOi Ha TpaBepce paspblBHOM MaluuHbl (puc. 1), Apyroi KoHer

crepskrsi [TKA 3axBaTbiBasicsi ryOKaMM pa3pbhlBHOM MallMHbI YepPe3 ME/IHbIE MPOKIIaKH.
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Puc. 1. Cxema 3axBara UCIIBITYyeMOro odpasiia

CpeziHue 3HAYEHHS BEJIMYMHBI CLCTUICHUS T0cIe 00pabOTKM pe3y/IbTaToB Ul KaXAOH
NapTHH U3 TISTH 00Pa3LOB MPUBEIEHBI B Ta0JI. 2, HA pUCYHKaX 2, 3.

Ta6muna 2

Benmunna cuenienns (T, Kre/cm’) apMaTypHbIX cTepsHeii ¢ GeTOHOM PasIHYHbIX

KJIacCOB
Knace Tun apmaTypbl coryiacHo Taba. 1.
6eToHa 1 2 3 -+ D 6 7 8
(ACTI-8) | (ABII-8) | (ACII-8) | (ACII-8) |(ABII-8) | (A 400) |[(A 240) [(A240+5m)
Bil2:5 63,3 61,6 68,4 50,5 52,4 59,1
B22:5 85,7 84,5 80,7 66,9 67,8 82,8
B22.5* 86,6 85,25 84,3 71,7 59,2 41,3 53,3
B35 125,8 105,71 1244 100,2 101,2 125,7
B35* 122,4 104,6 127,5 103,2 98,1 55,6 77,8
B 40 128,3 118,4 130,9 119,7 107,6 129,8
B 40* 126,3 117,1 137,2 1134 126,3 61,8 96,8

* O6pasupl [TKA 6e3 HaBUBKH W ONleCHaHWBaHUSI, CTaIbHAs apmaTypa A-240.
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Puc. 3. TIpounocts cuemnnenus oopasuos [TKA 6e3 HaBUBKYM U OTIeCUaHMBaHKs
¢ 6eTOHOM pa3IMYHOM MPOYHOCTH

VcraHOBIIEH ClleYIOIHIA XapaKTep pa3pyLleHus PH BHIPbIBE apMaTyPHBIX CTEPIKHEN U3
OeToHa:

- BBIPIB apMATYPHBIX CTEP)KHEH BceX THIOB (kpome Tura Ne 8) u3 6€TOHOB BCeX KilaccoB
NPOKMCXO/MT 10 TPAHHYHOMY C apMaTypoi cj10t0 6ETOHA, TO €CTh HOCUT KOT€3MOHHBIH XapaKTep
¥ TIOTOMY OTrpaHUYMBAETCS IPOYHOCTHIO OETOHA Ha CIBMI, BO3PACTAIOIIEH C yBEJIUUCHHEM €ro
kiacca. M3 xapakrepa paspylieHusi 6eTOHa MPH BbIPbIBE apPMATYPHBIX CTEPIKHEH CIIeyeT, YTo
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cueruieHne 6eToHa ¢ moBepXHocThio [TKA M cTanu Bbille KOTe3HOHHOM MPOYHOCTH GeToHa B
IpaHUYHOM 30HE;

- BHIpbIB cTeprkHel [TKA ¢ Hak/IeeHHOW Ha LMIMHAPHYECKHH CTep)KeHb BHHTOBOM
HaBuBKOli (Ne 1-4) MpOMCXOAMT B pe3yJjibTare €€ CIABUTOBOTO OTPhiBAa (Cpe3a) OT «Tena»
CTepyKHsS NPH MCMBITAHWKM 00pasuoB GeroHa kmacca B 22.5 u Bbille, NpU4eM paspylIeHHe
MPOUCXOAMT B 2 CTaJuH: BHAyaje NPU MAKCUMaJbHOM Harpyske BBIPbIBA MPOMCXONUT
neGOpPMAlMOHHOe ~ CMELeHHe CTepXKHS C  OTCIOEHMEM HIDKHAX  BHTKOB  HABUBKH,
TIPOMCXO/IAIIEE BBUILY HEJOCTATOYHON NIPOYHOCTH MX cKieliku co crepknem [IKA. Konnuectso
OJIHOBPEMEHHO OTCIIOMBIUMXCSI BUTKOB Uil pa3nuyHbIX TUNOB ITKA pasinyHO, HO MX YMCIIO
BO3pAcTaeT C yBejlMueHneM npouHoct Gerona. Ha Bropoit cranuu npu Harpyske 40-50 % or
MAaKCHMAaJIbHOM MPOUCXOIUT «ILIABHOE» BBIIEPrMBaHUE CTEP)KHS U3 GETOHHOIO LIMH/PA;

- BbipbiB crepxkHedt ITKA ¢ mnpeaBapUTeNbHO yAAN€HHOW HABUBKOW MPOUCXOIUT
PaBHOMEPHO (C TOCTOSHHOW CKOPOCTBIO) MOCHE MOCTHIKEHHs ONpPEIEeJeHHOM Ul KaXI0ro
o0Opa3ua MakcCHMalIbHON Harpy3ku. IIpu 5ToM ycuiue BbIpbiBa MaJIO OTIIHYAETCS OT TAaKOBOTO B
CTEpPIKHSIX C BUHTOBOI HaBUBKOM;

- BEIpBIB cTeprkueii [TKA ¢ nasuskoii (Ne 1-4) u3 Manonpousoro Getona knacca B 12.5
TIPOMCXOJIUT PABHOMEPHO (€3 CpbIBa HABUBKH MPH TOCTHIKEHHH ONPEIENIEHHON HAarpy3KH;

- B XOJI€ MCC/IEOBAHMH yCTAaHOBJIEHO, uTo 06pasipl Ne 2 (C YaCTHYHO «BTOIIEHHOM»
HABUBKOM B CTEPIKEHB) BBIIEPrUBAIOTCS M3 GETOHHOro obpasua 6e3 paspylleHHs HaBUBKH U €€
oTcnoeHus oT crepxkHs. 1o xapakrepy paspyuienus GetoHa mpu Beipbise ITKA Ne 2 6nmska k
CTaJIbHOM apMaType MepuouIecKoro npodus;

- w3 cpaBHeHus ycunuii BbipbiBa IIKA Ne 1, 3, 4 ciemyer, 4To yMEHbIICHHE llara
HABUBKM, M YBEJIMUECHHE €€ YIJla K OCH CTEpXKHs CHIDKAeT YCHJIME BHIpbIBA M3 GeTOHa Beex
KJIAacCOB, T.K. a/re3Hs LIEMEHTHOTO KaMHsS K <«3MOKCHIHOW TMOBEPXHOCTH» CTEPIKHs BbILIE
NPOYHOCTH Ha CIBUT HAaBUBKH;

- TIpY BbIAEPrMBaHMM K3 OeToHa orecuaHeHHbIX 00pa3uoB (Tun Ne 5) paspyuieHue
TIPOMCXOMIMT B 30HE KOHTAKTA: M M0 GETOHY H T10 CIIOK0 KPYNHOro necka Ha nosepxHocty [1KA,
BCJIE/ICTBUE CPE3a €ro KPYIHBIX 3epeH. YCHIIMe BbIPbIBA CTEpXKHEH MOC/Ie yaaleHUs necYaHoi
TIOCHINKM NPEBOCXOMT NEpBOHAYaIbHbIE Y HCX0AHbIX 00pa3ioB ITKA Ne 5;

- B pe3yJIbTaTe UCTBITaHKi 00pa3LoB riaaKkol apmatypbl A-240, MOKPHITOH SMOKCHAHBIM
cBasytomuM (Tun Ne 8) yCTaHOBIIEHO, YTO BEJIMYMHBI €€ CLEIJIEHUs ¢ GETOHOM MPEeBBILAIOT
3HA4YeHHs CLETNIEHHs CTalibHOM apmarypbl (Tum Ne 7) mpu BbliepruBaHuMM M3 00pasloB
aHanoruuHoro knacca 6etona Ha 30-50 %. JlauHbli (aKT CBUIETENbCTBYET O MPHOPHTETHOM
pOoNIM CLEIUIeHHsi OeTOHa C MOBEPXHOCTHIO BMOKCHMIAHOrO nojiuMepa. MeHbluue MokasaTent
cuernienus y o6pasuos Ne 8 mo cpasHenwto ¢ obpasuamu ITKA 06yciioBiieHbl 4aCTHYHBIM
OTCJOEHUEM BIIOKCHIHOTO MOKPBITHS OT MOBEPXHOCTH CTAJIbHOIO CTEPHKHSA B MPOLIECCE BHIPBIBA
u3 6eToHa;

BbiBosib!:

1. Cuerutenue TTKA ¢ 6eTtoHoM obecrieurBaeTcsi 3a CYET aAr€3uH LEMEHTHOTO KaMHs C
SMOKCH/IHBIM TOKPBITHEM, & HE MEXaHWYECKHM 3allelUIeHMeM BUTKOB B GETOHHOM MaTpule, B
OTAMYME OT TNPOQUIMPOBAHHOM METaJJIM4ecKOi apMarypbl. YCTPOHCTBO BHHTOBOIO
(nepuopmueckoro) npodpuns ITKA myrem Hakiedkd NPONMUTaHHOTO CBS3YIOLIMM JKIyTa H3
6a3a7bTOBBIX U CTEKJITHHBIX BOJIOKOH Hellenecoo0pa3Ho, MOCKOJIbKY 3Ta HaBHBKa Cpe3aeTcs ¢
MOBEPXHOCTH CTEPKHS TpPH BBIPbIBE, a ajre3us O€TOHA K OMOKCHAHOMY TOKPBITHIO
TIPEBOCXOMIMT KOT€3MOHHYIO POYHOCTH GETOHA U JocTaTouHa i aHkepoky [1IKA B HeMm.

2. Tlpu amanu3e pe3y/]bTaTOB HMCIIBITAHWN YCTAHOBIIEHO, 4TO Golee 11e1eco00pasHbIM
apngercs npoduarpoBanue camoro crepkHs IIKA (anamoruuno tumy Ne 2) myTeM ero
«00KaTUsS» TOHKHMM JKTYTOM C InaroM 1-2 nuamerpa CTepikHsA. OTO YBEIMYMBAET YIEIbHYIO
IUIOIIAb KOHTAKTa ¢ GETOHOM, yIyullaeT ycioBus coBMecTHOH pabotsl IIKA ¢ GeTtoHom non
HATPY3KOH, YTO TO3BOJIMT TMOJIHEE Pealu30BaTh MPOYHOCTHHIE cBoiicTa ITKA mpu pabore B
Hecyliel KOHCTPYKLIMH.

3. Jlna nonHoi peanusauMu npouHocTHbIX cBodictB ITKA nenecooGpasHo ee
UCTIONB30BaTh B BBICOKOMPOYHBIX OeroHax kiacca B 40 u Benme. Iockonbky Xapakrep
paspyuienust GeroHa npu BeipbiBe ITKA aHanoruueH TakoBOMYy [Jis CTaJbHOW apMarypsl €
NEPUOANYECKHM MPODHIEM, TO STO TIO3BOJISET NPU PacUeTe BEIMYMH aHKEPOBKU MCIIOJIB30BaTh
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METOIMKH, HCIIOJb3yeMble Ul pacyeTa aHKEPOBKM CTalbHOM apMaTypbl MEPUOIHYECKOro
npodus.
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Adhesion fiber-reinforced polymer bars
with cement concrete

Resume

The article contains results of the tests on the pull-out of various strength concrete with
samples FRP bars. Were applied FRP samples from different manufacturers having different
winding parameters and covered with sand. To compare the results of the test performed as pull-
out samples of steel reinforcement of class A-400, A-240 (smooth), and the smooth, coated with
epoxy. All tests were performed by pulling out samples of concrete cylinders.

Revealed an increase the parameters of the adhesion to concrete FRP bars by increasing
its strength. Revealed the dominant role of adhesion cement concrete to the surface epoxy FRP
and insignificant - spiral wound and covered with sand. Recommended type of profile, allowing
more fully use the properties of FRP bars in concrete structures.

Established that it is more expedient profiling rod itself FRP (similar type number 2) by
its "compression" of small-tow in steps 1.2 diameter rod. It increases the specific area of contact
with the concrete, improves collaboration FRP with concrete under load, enabling it to fully
realize the strength properties of the FRP at work in the structure.

Keywords: fiber-reinforced polymer bars, steel reinforcement, adhesion to concrete, the
nature of the tear-out of the concrete.
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