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OpUEHTUPOBOYHbLIN 0ObEM PbiHKa KOMMNO3UTHBIX MaTepuarnos

= MupoBon 06BbEM pbIHKA B CEKTOPE KOMMNO3ULIMOHHBIX MaTepuanos
npmnbnmxaetca K 60 mnpa. eBpo

= OOwmn o6 beEM MMPOBOro NPOU3BOACTBA COCTABNSAET bonee 8 MJIH TOHH
= Ob6bem nNoTpebneHns KOMMNO3ULIMOHHLIX MaTepUanosB, KOHCTPYKLUUN U

n3nenun ns Hmx B Poccnmn coctaensiet 0,5-2,0% oT obLemMmpoBoro
noTpebneHus.



CTpyKTypa pOCCUNCKOro pbiHKa komrnoamnTos K 2020 r. no
rpaXkgaHCKMM CeKTopaM Npu pasnuUyHbIX CLLeHapUax pasBuTus

MHEPLIMOHHbIW BA30BbLIM

- TPAHCNOPTHAR UH®PACTPYKTYPA

CTPOWTENLHAR UHAYCTPUA

SHEPTETHKA, CUNOBARA 2NEKTPOHWKA U PAOVUOTEXHWKA (BE3 MHOPACTPYKTYPbI)
TPAHCNOPTHOE MALUMHOCTPOEHUE, BKNIOYAS ABTOMOBUNECTPOEHMWE

KX, HE®TE- ¥ FrA30106bIYA

LUIBETHAR METANAYPTUA, XUMWUA U HEGTEXUMWA

MPAXOAHCKOE ABMA- ¥ CYJOCTPOEHME, KOCMOC




KoMnosnLUnoHHble MaTepuarnsl U CTPOUTENbCTBO

Apmatypa komnosnTtHas nonimmepHas (AKI1)

PnbpobEeTOH COo cTanbHOM U HEMeTannu4eckomn donopown

CucTtembl BHELLIHETO apMUPOBAaHUSA (XONCTbl, TKAHW, NaMenuu, namMmmHaThbl)
KomnosnTHble TpyObl

KomnosnTtHble npodunu (yronoku, lweensepa, TaBpbl U T.4)

KoMnosnTHble LW MYHTbI



O6nactu npuMmeHeHus

Npu CTPOUTENBLCTBE OOBLEKTOB AOPOXHO-TPAHCNOPTHOMN NMHPPACTPYKTYPHbI;
NpU CTPOUTENLCTBE COOPYXEHUWN, IKCMNyaTUpPyeMbIX B YCITOBUA BbICOKUX
9NMEKTPOMArHUTHLIX NONen Uu pPasHOCTU NOTeHuManoB, MoaBepraeMbix
BO30ENCTBUIO TOKOB YTEYKMU;

NP CTPOUTENLCTBE OOBLEKTOB XUMMPOU3BOACTB, TOKCUYHbLIX 3aXOPOHEHWUN,
BOLOMNOArOTOBKM U BOOAOOYUCTKU, MeNuopauuu,

B KOHCTPYKUMSX K3 OETOHOB, KOTOPble XapaKTePU3YHTCH MOHMKEHHbLIM
3alWMTHbIM OENCTBMEM MO OTHOLLUEHUIO K CTallbHOW apMaType;

Npn CTPOUTENBCTBE MOPCKMX N MPUMNOPTOBbLIX COOPYXXEHUMN;

Npu CTPOUTENBLCTBE OOBLEKTOB rOPOACKON UHXEHEPHOWN MHAPACTPYKTYPbI,
Npn CTPOUTENBCTBE OOBLEKTOB CEMNbCKOXO3AUCTBEHHOIO HAa3HA4YEeHUS;

Npw CTPOUTESNBbCTBE LWAXT U TOHHENTEW METPOMNONIUTEHOB;

Npu NPON3BOACTBE 3EMISAHbIX PabOT N rPYHTOYKPENSIEHUN;

B MHOIOC/TOMHbIX Ternnocbeperarowmx orpaxaaroLlmx KOHCTPYKUUSX;

B OETOHHbIX KOHCTPYKUMAX Ha pacrnpeaerneHHOM OCHOBaHUU;

NpWn PEKOHCTPYKUUK, pecTaBpaLlnmn, yCUNeHnn, peMoHTe 1 BOCCTAHOBIIEHUU
9NIEMEHTOB 34aHUN U COOPYXXEHUN.



AKTl npu cTtpoutenbcTBe MEeTPONOSINTEHOB
Eypocexyu.mecn cBau Npu TOHHEJIbHbIX MPOXOoAKaX CTPOUTESJIbLCTBA
meTpononuteHoB B MockBe n CaHkTt-lleTepbypre




AKI1 npu ctpoutenbcTtBe MEeTPONOSIMTEHOB

Bypocekywmecs cBan nNpu TOHHENbHbLIX NpoXoAKax CTPOUTenbLCTBa
meTpononuteHoB B MockBe n CaHkT-lleTepbypre
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AKI1 B KOHCTPYKLUSIX HA yNPYyrom OCHOBaHUMU
ApmupoBaHue cpyHaameHTOB (W.OHTYy3nacTtoB u yn.Bepeunckas, rMocksa, 2014 r.)




AKI1 B KOHCTPYKUMSX Ha YyNIPYyroMm oCHOBaHUU
ApmupoBaHue chyHOamMeHTa, CTeHbl nogBana, 5 at. 100 kB. XXUnou oo, yn.
arapuHa, r. OpexoBo-3yeBo, 2014 r.
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AKI1 B KOHCTPYKUMAX HA YNPYroMm OCHOBaHUMU

U3rotoBneHue n 3abunBka cean gnmHou 10 m r. MockBa, MukpopamnoH
JleBoGepexHasn




AKI1 B KOHCTPYKUMSAX HA yNPYyrom oCHOBaHUMU
PeKOoHCTpyKUMA asaponopToBOoro komnrekca r. KasaHb, nniuta neppoHa




MocCT U3 KOMNO3UTHbIX MaTepuanos, . HoBocnbupck

Il 152




LLINYHT 13 KOMNO3UTHbLIX MaTepuanos
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3apybexHbiu onbIT NpuMmeHeHna AKII
HenpepbiBHO apMupoBaHHOe GeTOHHOE NoKpbITUe (aBTOMarucTpanb, MoHpeans,
KaHapa)




3apybexHbiu onbIT NpuMmeHeHna AKII
ApmupoBaHue nnut moctoB (KaHapa) okono 400 wT




3apybexHbiu onbIT NpuMmeHeHna AKII

AJNIeMEeHTbl A0OPOXHOro CTtpouTenibCTBa, noaBepraroTCcA arpecCMBHOMY
BO34eNUCTBUIO npotTuBorononeaHbIX peareHToB




3apyOexHbin onbIT npumeHeHusa AKIl
OEeTOHHbIe KOHCTPYKUMU, NoABEPXKEHHbIe BO34EeNCTBUIO MOPCKUX COSen

BOJIHOpPE3bl, npu6pe>KHb|e KOHCTPYKUUU, NpUYaliibHble CTeHbl




3apyoexHbin onbIT npuMmeHeHusa AKII
OeTOHHbIe KOHCTPYKLUUU, NoaBepPXKeHHble BO34eNCTBUIO MOPCKUX conen




3apyoexHbin onbIT npumMmeHeHna AKIl
BeTOHHbIe KOHCTPYKLUUU (aBTONMAapKOBKU), NOABEpPrarowmMxca BO3AeNCTBUIO
arpeccuBHbIX cpeA U Bbi3bliBaloLWMe KOPPO3UK0 CTaribHOM apMaTypbl
(xnopucTtble conu, arpeccUBHbIE rasbl NOBbIWEHHbIX KOHUEHTpauun v ap)
———— —
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3apyoexHbin onbIT npumMmeHeHna AKIl
BeTOHHbIe KOHCTPYKLUUU (aBTONMAapKOBKU), NOABEpPrarowmMxca BO3AeNCTBUIO
arpeccuBHbIX cpeA U Bbi3bliBaloLWMe KOPPO3UK0 CTaribHOM apMaTypbl
(xnopucTtble conu, arpeccUBHbIE rasbl NOBbIWEHHbIX KOHUEHTpauun v ap)
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3apyoexHbin onbIT npumeHeHusa AKII

BeToHHbIe KOHCTPYKUUUN IKCNNyaTUpyemMmbiX B YCITOBUA BbICOKUX
ANeKTPOMarHUMTHbIX noneu n Pa3HOCTUN NoTeHUuunanoB, noaBepraemMbixX

XKeJ1e3HOAO0POXHbIE MOJI0OTHA U NyTU



3apybexHbiu onbIT NnpuMmeHeHna AKI1
cTpouTeNibCTBO 00BLEeKTOoB XUMnpoumsBoacTB, TOKCUYHbIX 3aXOpOH9HMﬁ,
BoAoonoArotoBku  BogOO4YNCTKN, mMesimopauumun




3apyoexHbin onbIT npumMmeHeHna AKIl
BecnepebonHasa paboTta obopyaoBaHuUA AN NpoBeAeHNs Hay4yHo-
uccrnegoBaTtenbckux padoot, MPT u gp.




CoBeplueHCTBOBaHUE perynaTtopHou 6asbl

» Ha cerogHs gencreyet npumepHo 200 HopMaTMBHbIX JOKYMEHTOB, U3
KoTopbIX 70% - cTaHOapThl, 3@ KOTOPble OTBETCTBEHHbI 23 TEXHNUYECKNX
KomuTeTa PocctaHgapTa, npeacraBngarowmx pasfinyHble oTpacnn HapogHoro
X0341UCcTBa

» B aBrycte 2012 roga PocctaHgapt n MuHpernoH PO yteepaunu lNporpammy
pa3paboTkn HoOpMaTUBHbIX JOKYMEHTOB B 06/1acTn NPOEKTUPOBAHUA U
CTPOUTESNbCTBA, PACLUNPAIOLLMX CAEKTP NPUMEHEHNS NONIUMEPHbIX
KOMMO3MLUMOHHbIX MaTepuanoB Ha 2012 — 2015 rogbl, koTopas coaepXxut 24
OOKYMEHTa

» B koHue 2012 roga PocctaHgapt ytBepann KoMmnnekcHyo nporpamMmmy
cTaHgapTusauum B o0b6nactn KOMNO3NLMOHHBIX MaTepuarnos,
npeaycmaTtpuBaroLLyo YacTHO-rocygapCTBeHHOE NapTHEPCTBO U
codmHaHcupoBaHue npu paspaboTtke okono 500 MexrocyaapCTBEHHbIX U
HaLMOHasIbHbIX CTaH4apPTOB

* B nporpamme Tpu 6rioka — KpaTKOCPOUHbIn (1 roq), cpegHecpoyHbin (3 roga)
n nepcnekTueHbIn (8-10 ner)

» CTpOUTESNbHLIN CErMEHT NporpamMmMbl npeanonaraeT pa3paboTky 67
HOPMaTUBHbIX JOKYMEHTOB



R

ACIl 440.1R (2015) «Guide for the Design and Construction of
Structural Concrete Reinforced with FRP Bars»

ACIl 440.3R-04 (2004) «Guide for Test Methods for Fiber Reinforced

Polymers (FRP) for Reinforcing and Strengthening Concrete
Structures»

ACl 440.5-08 (2008) «Specification for Construction with Fiber-
Reinforced Polymer Reinforcing Bar»

ACIl 440.6-08 (2008) «Specification for Carbon and Glass Fiber-
Reinforced Polymer Bar Materials for Concrete»



A

= CAN/CSA-S806-10 «Design and Construction of Building Components
with Fibre-Reinforced Polymers»

= CAN/CSA-S6-06 «Canadian Highway Bridge Design Code»
= CAN/CSA-S807-10,«Specification for fiber-reinforced polymers»

= Design Manual No. 3 «Reinforcing Concrete Structures with Fiber
Reinforced Polymers»

= Design Manual No. 4 «<FRP Rehabilitation of Reinforced Concrete
Structures»

= Design Manual No. 5 «Prestressing Concrete Structures with FRPs»

= Design Guide «Specifications for FRP Product Certification»



= Japan Society of Civil Engineers (JSCE) 1997 «Recommendation for
Design and Construction of Concrete Structures Using Continuous Fiber
Reinforced Materials», Concrete Engineering Series 23, ed. by A.
Machida, Research Committee on Continuous Fiber Reinforcing Materials,
Tokyo, Japan, 325 p.



= F|B Bulletin #10 «Bond of reinforcement in concrete»
= FIB Bulletin #40 «FRP reinforcement in RC structures»

= Report# STF 22 A 98741 «Eurocrete Modifications to NS3473 When
Using FRP Reinforcement», Norway (1998)

= AASHTO LRFD «Bridge Design Guide Specifications for GFRP-
Reinforced Concrete Bridge Decks and Traffic Railings». 1st Edition in
2009

= CNR-DT 203/2006 «Guide for the Design and Construction of
Concrete Structures Reinforced with Fiber-Reinforced Polymer Bars».
Available: Italian National Research Council



= NCTY-H b B.2.6-185-2012 KomnosnTtHas apmatypa. PykoBoacTBO Mo
NPOEKTUPOBAHNIO N N3rOTOBNEHNIO BETOHHbBIX KOHCTPYKLUNKA C KOMMO3UTHOM
apmMaTypoun Ha ocHoBe 6a3anbToOBOro N CTEKNAHHOIO POBUHIOB

-

= CTb 1103-98 ApmaTtypa cTeknonnacTtukoBas. TexHMn4eckme ycrnoBus

= P 5.03.141-2014 PekomeHaaLmMm No NPOEKTUPOBAHMIO KOHCTPYKUNI U3
Hanpsaratowero 6eToHa ¢ KOMMO3UTHOM apMaTypou



CODE NO. ECP 208-2005 Egyptian code of practice for the use of fiber
reinforced polymer (FRP) in the construction fields Egyptian standing code

committee for the use of fiber reinforced polymer (FRP) in the construction
fields, 2005

>Nl | International

ISO

Organization for
R 2 | Standardization

» |SO/FDIS 25762 Plastics — Guidance on the assessment of the fire
characteristics and fire performance of fibre-reinforced polymer
composites

» |SO/FDIS 10406-1 Fibre-reinforced polymer (FRP) Reinforcement of
concrete - Test methods - Part 1: FRP bars and grids



- CoctosiHue HopmaTmBHoM 6a3bl B PO

[OCT 31938-2012 «ApmaTtypa KOMNO3UTHas nonuMepHas ans
apMmnpoBaHunst BETOHHbLIX KOHCTPYKUNK. ObLune TEXHUYECKNE YCITOBUAY;

[OCT 32492-2013 «ApmaTtypa KoMno3nTHas nornumepHas ans
apMmpoBaHunst BETOHHbIX KOHCTPYKUMK. MeToabl onpeaeneHnst pusmnko-
MEXaHUYECKUX XapaKTEPUCTUKY;

[OCT 32486—-2013 «ApmaTtypa KoMno3nTHasi norimmepHas ans
apMmnpoBaHunst DETOHHbLIX KOHCTPYKUMK. MeToabl onpeaeneHus
XapaKkTeEPUCTUK OONTOBEYHOCTNY;

[OCT 32487-2013 «ApmaTtypa KoMno3mnTHasi nonimmepHas ans
apMmpoBaHunst BETOHHbLIX KOHCTPYKUMW. MeToabl onpeaeneHus
XapaKTEPUCTUK CTOMKOCTM K arpeCCUBHbIM cpeaamy;

nameHeHme Ne1 k CI'1 63.13330 «beToHHbIE 1 Xene300eToHHbIe
KOHCTPYKUUN. OCHOBHbIE NOMOXEHUSAY;

CI'l «KoHcTpyKkunm n3 6etoHa ¢ KOMNO3UTHOW HEMETASTIIMYECKON apMaTypou.
[TpaBunna NpoekTupoBaHUAY;

CI1 «YcuneHue xene3obeToHHbIX KOHCTPYKLMA KOMMO3ULIMOHHBIMY
maTepuanamu. NpaBuna NnpoekTUPOBaHNNAY;

CI'l «KoHcTpykuum n nsgenma pmbpobeToHHble. [paBuna NpoekTUpoBaHNA»



