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IpeaucaoBue
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Hacrosiimumii cranmapt opranuzanuu pa3padoTaH aBTOPCKUM KOJIJIEKTUBOM jaboparopuu Nel
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C.A. 3enun, unxk. O.B. Kynunos, unx. O.U. Ilonosa), OO0 «HaHOTEXHOJIOTMYECKUM IIEHTP
kommo3uToBy (K.T.H. I1.B. Ocumnos, k.T.H. O.A. CumMakoB).

2 BHECEH OG01iecTBOM ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «HaHOTeXHOIOTHUeCKuit
1eHTp KoMno3utoB» (OO0 «HIIK»)

3 YTBEPXJIEH 1 BBEJIEH B neticrBue Ilpukazom I'enepansHoro aupekropa OO0
«HIK» ot «12» stuBapst 2017 . No4/1

4 BBEJIEH BITEPBBIE.
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CTAHJIAPT OPTAHU3ALIMH

YCWJIEHUE KEJIE3OBETOHHBIX KOHCTPYKIIUM
KOMITIO3UTHBIMU MATEPUAJIAMM.

INPOEKTUPOBAHUE U TEXHOJIOI'US ITPOU3BOACTBA PABOT.
Hara BBegenus — 2017 — 01-12

1 O0aacTh NnpUMeHeHHs

1.1 Hacrosiimuii cTaHAapT OpraHU3alMK SABISIETCS] KOPIIOPATUBHBIM HOPMATUBHBIM JIOKY-
MEHTOM U PacHpOCTPAHSIETCS HA MPOCKTUPOBAHHE U BBHIMOJHEHHUE PA0OT MO YCUICHUIO WU
BOCCTAHOBJICHHIO (PEMOHTY ) )KeJIe300€TOHHBIX (OCTOHHBIX) KOHCTPYKIIMIA 3JTAHUI U COOpPYKE-
HUH Pa3IMYHOTO (PYHKIIMOHAIBHOTO Ha3HAUEHUS MYTEM YCTPONCTBA CUCTEMBbI BHEUIHETO ap-
MUPOBaHUSI KOMITIO3UTHBIMU MaTEpHUAIaMU U3 TEPMOPEAKTUBHBIX aJr€3MBOB, apMUPOBAHHBIX
YTJIE€POIHBIMU BOJIOKHAMH.

1.2 Cuctema BHEIIHEr0 apMUpPOBaHUS IMpeIHAa3HAUEHA I MOBBIIMICHUS W/WIM BOCCTa-
HOBJICHUSI HECYIIEH CIOCOOHOCTH, TPEIIMHOCTOMKOCTH M YKECTKOCTU CTPOUTEIBHBIX KOH-
CTpYKLUH, paOOTaromMUX Ha WU3TM0, KpyuyeHHE, IIEHTPAJIbHOE U BHELICHTPEHHOE CXKaTHe, a
TaK)Xe B YCIOBHAX BO3JACHCTBUS B3PBIBHBIX U CECMUUYECKUX HAarpy30K.

1.3 CrannmapT yctaHaBivBaeT oOIire TpeOoBaHUS K MPOBEACHUIO paboT, TpeOOBaHUs K
000py10BaHUIO, IPUCIIOCOOIECHUSIM, UHCTPYMEHTY U MaTepuasam, UCIOJIb3yeMbIM B TEXHOJIO-
TMYECKOM IPOILIECCE, MOCIEA0BATEIBHOCTD BBIMOIHEHUS OTAEIbHBIX TEXHOJIOTHYECKUX OTepa-
LM, BKIIIOYas MPUEMbI BBIMOJIHEHUS! OTJEIbHBIX BHIOB PaboT, TpeOOBaHUSI K TEXHOJOTHUYE-
CKHUM PEKHMMaM, METOJIbI KOHTPOJIS KauecTBa padOT U MaTEpPHAIOB, a TaKkKe TpeOoBaHuUs 0e3-
OMACHOCTU U OXPaHbl OKPYKAIOIIEH Cpebl.

1.4 CrannapT peKOMEHIYeTCs ISl UCIIOJIb30BaHUS POSKTHBIMU U TOJPSIIHBIMU OPTaHU-
3alMsIMU TIpU pa3paboTKe NOKYMEHTAIMM Ha PEMOHT, YCUJIEHHE, BOCCTAHOBIIEHUE W PEKOH-
CTPYKIIMIO K€JI€300€TOHHBIX U OETOHHBIX KOHCTPYKIMI pa3IM4YHOrO HA3HAYEHUS! CUCTEMaMU

BHEIHETO apMUPOBAHKS M3 IIOJMMEPHBIX KoMnosutos CarbonWrap®.
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2 HopMaTHuBHBIE CCHLIKH
B Cranpapre opranusaiuu UCIOIb30BaHbI CCHUIKY Ha CIAEAYIONINE HOPMAaTUBHbBIE MIPABO-
BBI€ aKThI, CTAH/IAPTHI U CBOIBI ITPABUI:

®enepanbHblil 3ak0H 0T 27.12.2002 Ne 184-D3 «O TeXHUYECKOM PETYIUPOBAHUNY.

®enepanbubiil 3akoH 0T 30.12.2009 Ne 384-D3 «TexHuueckuii perimamMeHT o Oe3ormac-

HOCTH 3/IaHUHN U COOPYKECHUI».

I'OCT 12.0.004-90 Cucrtema ctaHmapToB Oe3omacHOCTH Tpyaa. Opranuzanus o0yde-

HUs 0€30MaCHOCTH TPY/a.

I'OCT P 12.0.009-2009 CCBT. Cucrema ymnpaBieHHsI OXpaHOH TpyAa Ha MaJIbIX TIPE/I-

IMPpUATHUAX. Tpe6OBaHI/ISI U PCKOMCHIAIUU I10 IIPUMCHCHHUIO.

I'OCT 12.0.230-2007 Cuctema cranmapToB 0e3onacHOCTH Tpyaa. CHcTeMbl yrpaBJie-

HUSI OXPAHOU Tpy/a.

I'OCT 25.601-80 Pacuersl 1 ucnpITaHus Ha MPOYHOCTb. METOIBI MEXaHUYECKUX HC-
IBITAHUN KOMITIO3ULMOHHBIX MAaTepUaoOB C MOJUMEPHON MaTpuiei (KoMIo3uToB). Meron
UCIBITaHUS TUIOCKUX 00pa3lioB Ha pacTsHKEHHUE IPU HOPMaJIbHOM, MOBBIIIEHHON U MOHUKEH-

HOW TemIeparypax.
I'OCT 166-89 llltanrenuupkynu. TexHUUECKNE YCIOBUSI.
I'OCT 427-75 JInHelKn U3MEPUTENBHBIE METATUINYECKUE. TEXHUYECKUE YCIIOBHS.
['OCT 2789-73 lllepoxoBaToCTh NOBEPXHOCTH. [lapameTpsl 1 XapaKTEpUCTUKH
I'OCT 7502-98 PyneTrku u3aMepuTEIbHbIC METATUIMYECKUE. TEeXHUYECKUE YCIOBUS.
['OCT 8736-2014 Ilecok aJig CTPOUTENBHBIX PadoT.

I'OCT 17624-87 betonsl. OnpeneneHne NpOYHOCTH YIAbTPA3BYKOBBIM METOJOM HEPa3-

PYILIAIOIIETO0 KOHTPOJIS.
I'OCT 18105-2010 beronsl. [IpaBuiia KOHTPOJIS U OLEHKU TPOYHOCTH.

I'OCT 22690-88 betonsl. OnpeneieHue TPOYHOCTH MEXaHUUYECKUMHU METOJaMH He-

pa3pyluiarIero KOHTPOJIs.
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I'OCT 22904-93 KoHcTpyKIMH Kee300€TOHHbIe. MarHUTHBIM METOJT ONpe/IeICHUs

TOJIIIHUHBI 3allITUTHOI'O CJIOA OceToHa U PAaCIIOJIOKCHUSA apMaTYPhI.

I'OCT 24297-2013 Bepuduxanus 3akymiieHHON npoaykiuu. Opranu3anus npoBejie-

HHUA U MCTOABI KOHTPOJIA.

['OCT 28570-90 betonbsl. MeToap! onpeaeneHus TPOYHOCTH 0 00pasmam, 0ToOpaH-

HBIM U3 KOHCTPYKITUH.

I'OCT 31937-2011 3nanusa u coopyxxenus. [IpaBuna oOcnenoBanuss ¥ MOHUTOPUHTA

TCXHUYCCKOT'O COCTOSAHUSA.

I'OCT 54257-2010 HanexHOCTb CTPOUTENBHBIX KOHCTPYKIIMKA U OCHOBaHHWW. OCHOB-

HBIC ITOJIOKCHUA U Tp€6OBaHI/IH.

CII 13-102-2003 IlpaBwmita oOciie0BaHUS HECYIIUX CTPOUTEITBLHBIX KOHCTPYKITHH 3/1a-

HUW U COOPYKECHUM.

CII 63.13330.2012 CBox npaBui. beToHHbIE U Kene300€TOHHBIE KOHCTPYKIUHU. Oc-

HOBHBIE TIOJIOKeHUs. AKTyanu3upoBanHas penakuus CHull 52-01-2003.

CII 164.1325800.2014 CBox npaBuil. Y CHUIICHHE KEJI€300€TOHHBIX KOHCTPYKIIUI KOM-
NO3UTHBIMH MaTEPHATIAMHU.

[Ipumeuanue — [Ipu noap30BaHUU HACTOSIINM CTaHIAPTOM OpPTaHHU3AIMH IIEIeCO00pa3HO MPOBe-
PUTH IEHCTBHUE CCHIJIOUHBIX CTAHAAPTOB B MH(POPMAIIMOHHON CHCTEME OOIIETo MOJb30BaHUs — HA OUITHATTh-
HOM CailiTe HalMOHAJIBbHOro opra”a Poccuiickoi denepanuu 1o craHaapTu3alvu B cetu MHTEepHET nium 1o
€XKEroHO M3jaBaeMoMy MH(OpMaImoHHOMY yKazaTento «HarmoHanbpHbie CTaHaapThD», KOTOPBIN OIMyOIMKO-
BaH 10 COCTOSIHHMIO Ha | SHBaps TEKYIIEro roja, u Mo BBITYCKaM €KeMEeCS4HO M37aBaeMoro HHGOpMaIMoH-
HOro ykaszateissa «HanuoHanbHble CTaHIApThI» 3a TEKYIU roj. Eciy 3aMeHeH cChlIOUHBIN CcTaHaapT (JOKy-
MEHT), Ha KOTOPbIM 1aHa HEJaTUPOBAHHAs CChUIKA, TO PEKOMEHAYETCS UCI0JIb30BaTh TEKYIILYIO BEPCUIO 3TOTO
cTaHgapra (JOKyMEHTa) C yKa3aHHWEM BBIIIE TOJAOM yTBepxkaeHHs (mpunstus). Ecau mocne yTBepkaeHust
HACTOSAIIETO CTaHIapTa B CCHUTIOYHBIN CTaHAAPT (IOKYMEHT), Ha KOTOPBIN JaHa IaTUPOBAaHHAs CCHUIKA, BHE-
CEHO M3MEHEHUE, 3aTParuBarolIee MOJI0KEHUE, HA KOTOPOE JIaHa CChUIKA, TO 3TO MOJ0KEHUE PEKOMEHIYETCS
MIPUMEHSITH 0€3 yueTa TaHHOTO u3MeHeHusl. ECM CChITOUHBIN cTaHAApT (OKYMEHT) OTMEHEH 0e3 3aMeHBbI, TO
MOJIO)KEHUE, B KOTOPOM JIJaHA CChUIKA Ha HEro, pEKOMEHIYETCSI IPUMEHSTh B YaCTH, HE 3aTParuBarolIe 3Ty
cchUIKy. CBelleHuUs 0 ISHCTBUH CBOAOB MIPABHII MOXKHO MPpoBepuTh B DenepanbHOM HHGOPMAITMOHHOM (OHIE
TEXHUYECKHUX PErVIAMEHTOB U CTAaHAAPTOB.
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3 TepmuHbl, onpeneieHusi, 0003HAYEeHUS U COKPAIIEeHUS

B Hacrosiem crtaHgapTe opraHu3aldy IPUMEHEHBI OHATUSA B COOTBETCTBUU ¢ Depe-
panbHBIM 3aK0HOM Ne 384-D3 ot 30.12.2009, 'OCT 31937, Tepmuns o CIT 164.1325800, a
TaKXe CIEAYIOIIME TEPMUHBI C COOTBETCTBYIOIMMU ONPEACICHUSIMU:

3.1 ankepHbIi KryT: V3menue 3aBOICKOTO H3TOTOBJICHUS, COCTOSAIIEE U3 YTIIICPOTHBIX
BOJIOKOH U BbIpa0aThIBAEMOE METOJIOM BS3aJIbHOIO IICTCHHUSI.

3.2 ycuieHHe Kej1e300eTOHHOI (0eTOHHOI) KOHCTPYKIMHU: KOMIICKC KOHCTPYKTHB-
HBIX MEPONPUITUN U TEXHOJIOTUYECKUX padOT, HAIIPABJICHHBIX HA MOBBIIICHUE HECYIIEH CIIO-
COOHOCTH M IKCIUTyaTallMOHHOW MPUTOTHOCTH KOHCTPYKIIMHU NIPU YBEIMYEHUU JCHCTBYIOITUX
Ha HEE HArpy30K MO CPABHEHUIO C MPOECKTHBIMU 3HAUCHUSIMH.

3.3 BoccTaHOBJeHHE (PEMOHT) KeJjie300eTOHHOH (0eTOHHOH) KOHCTPYKIHMHU: KOM-
MJIEKC KOHCTPYKTUBHBIX MEPOTPUSITHIA U TEXHOJIOTUYECKHUX PabOT, HAMPaBIIEHHBIX Ha BOCCTA-
HOBJICHHE HECYIIEH CTOCOOHOCTH U KCILTyaTallMOHHBIX CBOMCTB KOHCTPYKIIMH, HAPYIIIEHHBIX
BCJIC/ICTBUE J1I€(PEKTOB M3TOTOBJIEHHUS UJIU B IMPOIECCE €€ AKCIUTyaTalluu, 0 UX MPOEKTHBIX
3HAYCHUM.

3.4 BHelIHee apMHPOBAHHUE KeJ1€300eTOHHOI (0€TOHHO) KOHCTPYKIIAH KOMITIO3HUT-
HBIMHU MaTepUAaJIaMH: YCTAaHOBKA HAKJICMBAHUEM Ha TIOBEPXHOCThH KeJe300eTOHHOM (0eTOoH-
HOW) KOHCTPYKIIUU U3JICTHIA 3aBOJICKOTO U3TOTOBJICHHS U3 KOMITO3UTHBIX MAaTEPHAJIOB (J1aMH-
HATOB) WJIM MTOCJIOMHOE HAKJIICMBAHUE TEPMOPEAKTUBHBIMU aIr€3UBAMU U3EIIHI U3 HETPEPHIB-
HOTO YIJIEPOJAHOTO BOJIOKHA (JIGHT, TKaHEW, CETOK M IPYTUX TKaHBIX U HETKAHBIX MAaTEPHAJIOB)
C TIOCJICAYIOIIUM OTBEPKIACHHUEM U 00pa30BaHUEM OJHOCIOMHOTO MJIM MHOTOCJIOMHOTO MOJIH-
MEpPHOI'0 KOMIIO3UTHOTO MaTepuaa.

3.5cucTemMa BHENIHET0 APMUPOBAHNS U3 MOJMMEPHBIX KOMIIO3UTOB. CUCTEMA, CO-
CTOSIIIAsl U3 KJIEEBOTO CJIOS, 00Pa30BAaHHOTO OTBEPKACHHBIM TEPMOPEAKTHUBHBIM aJII€3UBOM,
OJTHOCJIOWHOTO MJIM MHOTOCJIOMHOTO KOMIIO3UTHOTO Marepuaia , Mpu HEOOXOIUMOCTH, 3a-
IIUTHOTO CJI0sI, 00ECIIEYNBAIOIIETO 3Ty CUCTEMbI OT BO3CHCTBHI MOBBIIICHHBIX TEMIIEpa-

TYp, OTKPBITOTO IIJIaMEHH, YIIbTPa(UOIETOBOIO U3TYyUEHUS NN MEXaHUYECKUX TOBPEKICHUN.
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[IpuMedaHu e -3alUTHBIN CII0M HAHOCAT Ha MOBEPXHOCTh MOJMMEPHOT0 KOMIIO3UTa B COOTBETCTBUH
C IPOEKTHOM IOKyMEHTAIMEN Ha YCUJIEHUE WU BOCCTAHOBJICHHE METAINIMYECKHUX (CTaTbHBIX) KOHCTPYKIIUH.

3.6JIaMHHAT W3 MOJIMMEPHOr0 KOMIIO3UTA (JIAMMHAT): U3/1E€JIUE 3aBOJCKOTO U3r0-
TOBJICHUS, COCTOSIIEE U3 OJHOTO (OAHOCIONHBIM MOJIMMEPHBIA KOMITO3UT) WJIM HECKOJIBKUX
cJ10€B (MHOTOCJIOMHBIN MOJUMEPHBIA KOMITO3UT), 00pa30BaHHBIX TEPMOPEAKTUBHOM CMOJIOH,

apMHUPOBAHHON HEMPEPHIBHBIM YTIEPOIHBIM BOJIOKHOM.

[Ipumeuanus:

1 . JlamuHaTBI U3rOTABJIMBAIOT B BUJIE M1OJIOC WM IUTACTHH Pa3IMYHON JUTMHBIL, IIUPUHBI U TOJIIIUHBI,
KakK IIpaBUjIO, OJHOHAIIPABIEHHO APMUPOBAHHBIX.

2 . B TexHnueckoi JOKyMEHTAIMK OTJEJIbHBIX U3TOTOBUTEIEH BMECTO TEPMHUHA «JIAMHUHAT» yIOTpeO-
JISIOT TEPMUH JIAMEIIb).

3.7 3J1eMeHThl YCHJIEHHSsI: JJaMUHAThl WIK UX YacTH, U3/EJUs U3 HEIPEPHIBHOIO yTJe-
POJHOTO BOJIOKHA (JIEHTBI, TKAHU, CETKH U APYTUe TKaHblE U HETKAHbIE MaTEpUalbl), pa3iny-
HOM JUIMHBI M IIMPUHBI, TOATOTOBIICHHBIE JIJIs1 HAKJIIEMBAHUS HA TIOBEPXHOCTD 5KEJI€300€TOHHOM
(OeTOHHOM) KOHCTPYKITUH.

3.8 TepMopeakTHBHBII ajare3uB (aAre3uB). KJICSIIUNA COCTaB W3 TEPMOPCAKTUBHOM
CMOJIBI JUIsl HAKJIEHKH JIJAMUHATOB WJIM TPONUTKU U HAKJIEUKHU W3IE€UN U3 HEMPEPBIBHOTO yT-
JIEPOJHOTO BOJIOKHA (JIEHT, TKaHEW, CETOK U JIPYIMX TKAHHBIX U HETKAaHbIX MaTe€pHajioB) HA
OCHOBaHHeE KeNe300€TOHHOM (OETOHHOM) KOHCTPYKIIHH.

3.9 mpaiimep: maTepualn, MPUMEHIEMbIN JIs1 PEIBAPUTEIHHOM MOJITOTOBKU MTOBEPXHO-
CTH KeJ1e300€TOHHOM (OSTOHHOM) KOHCTPYKIIMU TIepe/l HAHECCHUEM aJIre3HBa.

3.10 ocHoBaHMe Kej1e300eTOHHON (DeTOHHOI) KOHCTPYKIHNHN (OCHOBAHWE). TIOBEPX-
HOCTb )KeJ1e300eTOHHOM (OETOHHOIT) KOHCTPYKIIMYU, HA KOTOPYIO HAKJICUBAIOT JIAMHHATHI WU
U3JICNUS U3 HETIPEPHIBHOTO YIIIEPOTHOTO BOJOKHA (JICHTHI, CETKU, TKAHU U JIPYTHUE TKAHBIC U
HETKaHbIE MaTEPHAJIbI) IIPU €€ YCUJIEHUH WJIM BOCCTAaHOBJICHUM BHEIIHUM apMUPOBAHUEM W3
MTOJINMEPHBIX KOMIIO3UTHBIX MaTEPHUAIIOB.

3.11 kaTeropusi TEXHH4€CKOI0 COCTOSIHUS: CTETICHb SKCIUTYyaTallMOHHOW MPUTOTHOCTH
HECYILEH CTPOUTEIbHON KOHCTPYKIIMHU WX 3/1aHHSI U COOPY>KEHHS B LIEJIOM, YCTAHOBJICHHAS B
3aBUCUMOCTH OT JIOJIU CHMXKEHUSI HECYIEH CITOCOOHOCTH M AKCILTYyaTallMOHHBIX XapaKTepH-

CTHK.
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3.12 kpuTepuil OLEHKH TEXHHMYECKOr0 COCTOSHMS: YCTAHOBJIEHHOE MPOEKTOM WU
HOPMaTUBHBIM JOKYMEHTOM KOJIMYECTBEHHOE WJIM Ka4YECTBEHHOE 3HAUECHUE MapaMeTpoB, Xa-
pakTepu3yomux 1e(popMaTUBHOCTh, HECYIIYIO CITIOCOOHOCTh U IPYyTUe HOPMUPYEMBIE XapaK-
TEPUCTUKHU CTPOUTEIBHON KOHCTPYKIIUH.

3.13 oeHKa TeXHUYECKOI0 COCTOSIHUSI: YCTAHOBJICHUE CTETICHU MOBPEXKIACHUS U KaTe-
TOPUU TEXHHUYECKOTO COCTOSIHUSI CTPOUTENbHBIX KOHCTPYKLIMIA WU 3JaHUN U COOpPYKEHUH B
IIEJIOM Ha OCHOBE COIIOCTABJIEHUS (DAKTUUECKUX 3HAYCHUM KOJIMYECTBEHHO OLICHUBAEMBIX IIPH-
3HAKOB CO 3HAYEHUSIMU 3TUX K€ MPU3HAKOB, YCTAHOBJIEHHBIX MTPOEKTOM WM HOPMATHUBHBIM
JOKYMEHTOM.

3.14 HopMaTHBHOE TeXHUYECKOe COCTOSIHHE: KaTEerOpUsi TEXHUUECKOT'O COCTOSIHUSA, ITPH
KOTOPOM KOJIMYECTBEHHBIE U KAUECTBEHHBIE 3HAUCHUS MapaMETPOB BCEX KPUTEPHEB OLICHKU
TEXHUYECKOTO COCTOSIHUSL CTPOMTENIBHBIX KOHCTPYKUMH 3JaHMM M COOPYKEHHM COOTBET-
CTBYIOT YCTAHOBJICHHBIM B IPOEKTHOW TOKYMEHTALMU 3HAYEHHSIM C YUETOM MPEEIOB UX U3-
MEHEHHUS.

3.15 pa6oTocnoco0HOe TeXHUYECKOE COCTOSIHME: KAaTErOpusi TEXHUYECKOTO COCTOSTHUS,
IIPU KOTOPOM HEKOTOPBIE U3 YKCIIA OLIEHUBAEMBIX KOHTPOJIMPYEMBIX NAPAMETPOB HE OTBEYAIOT
TpeOOBaHUSAM IMPOEKTa WJIM HOPM, HO UMEIOUIUECS HapylIeHHUs] TpeOOBaHUIM B KOHKPETHBIX
YCJOBUSX JKCIUTyaTallud HE MPUBOAAT K HApPYIICHUIO pabOTOCIIOCOOHOCTH, a HEOOXOauMast
HECYIasi CHOCOOHOCTh KOHCTPYKIUU € yU€TOM BIIUSHUSA UMEIOIINXCA 1e(DEKTOB U MOBPEXIE-
HUM o0ecrieurnBaeTcs.

3.16 orpaHu4YeHHO-PA0OTOCIIOCOOHOE TEXHUYECKOE COCTOSIHME: KaTeropusl TeXHHYe-
CKOI'O COCTOSIHHSI CTPOUTENIBHOM KOHCTPYKIIMM WIIH 3/1aHHSI U COOPYKEHHSI B LIEJIOM IIPH KOTO-
pOii UMEIOTCSI KPEeHBbI, AePEKThI U MOBPEXKICHUS, IPUBEIIINE K CHUKEHHUIO HECYIe crioco0-
HOCTH, HO OTCYTCTBYET OIACHOCTh BHE3AITHOT'O Pa3pyILIECHHUs], IOTEPU YCTOMUYUBOCTH UIIH OITPO-
KUJbIBaHUsI, (PYHKIIMOHUPOBAHWE KOHCTPYKIMH M IKCIUTyaTalUsl 3[JaHUS WIA COOPY>KEHUS
BO3MOYKHBI TUOO TIPU KOHTPOJIe (MOHUTOPUHIE) TEXHUYECKOTO COCTOSIHUSA, JINOO MPH MpOBe-

JCHUHN HCO6XO)II/IMBIX MepOHpI/IHTI/II\/’I 10 BOCCTAHOBJICHUIO HJIM YCHUJICHHIO KOHCTp}/'KI_II/Iﬁ )51
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(MIM) TPYHTOB OCHOBaHHUS M IIOCIEAYIOIIEM MOHHTOPHHIE TEXHHYECKOTO COCTOSHHMS (IpU
HEOOXOIMMOCTH).

3.17 aBapHiiHOe COCTOSIHHE: KATErOPUS TEXHUYCCKOTO COCTOSIHUS CTPOUTEIBHOM KOH-
CTPYKIIMH WM 3JaHHS U COOPYXKEHHS B IEJIOM XapaKTEPU3YIOIIasICs MOBPEKICHUSIMU U JIe-
bopmanusIMu, CBUAETEIBCTBYIOIIUMU 00 HCYEPIAHUN HECYIIEH CIIOCOOHOCTH M ONMACHOCTH
oOpyIeHus ¥ (MIM) XapaKTepU3YIOIIascs KpeHaMH, KOTOPbIE MOTYT BBI3BaTh IOTEPIO YCTOM-
YUBOCTU OOBEKTA.

3.18 peKOHCTPYKIMA: U3MECHEHHE TTApaMETPOB 00BEKTa KAITUTAILHOIO CTPOUTEIILCTRA,
€ro 4actei (BBICOTHI, KOJIMYECTBA dTAXKEH, IO, 00beMa), B TOM YUCII€ HAaICTPOIKa, I1e-
peCTpoiika, paclInpeHrne 00beKTa KaluTaIbHOIO CTPOUTEILCTBA, a TAK)KE 3aMeHa U (MJIH) BOC-
CTaHOBJICHUE HECYIIUX CTPOUTEIBHBIX KOHCTPYKIIMK 00BEKTa KalTUTAILHOIO CTPOUTEILCTBRA,
3a UCKJIIOYCHHEM 3aMEHBI OTAEIbHBIX 3JIEMCHTOB TaKUX KOHCTPYKIMH HA aHAJIOTUYHBIC HIIH
WHBIEC YIYYIIIafOIHe OKAa3aTe Il TAKMX KOHCTPYKIINI 3JIeMEHTHI U (MJIH) BOCCTAHOBJICHHS YKa-
3aHHBIX JIEMEHTOB.

3.19 MoOKpBIii crI0c00 YCHJIEHHS . CITOCO0 MOHTaKa DJIEMEHTOB YCHJICHHUS U3 YTIICPOIHBIX
JICHT, TKaHEl M CETOK, P KOTOPOM HX MPOIMHUTKA (aAr€3UBOM) OCYIICCTBIACTCS PYIHBIM HIIH
MEXaHH3UPOBAHHBIM CITIOCOOOM 10 Havajia MOHTaXa.

B Crangapre npuMeHEHbI CIENYIOIIME COKPALICHHUS:
- HAC — nanpsix€nHo-neopMupoBaHHOE COCTOSIHHE,

- CBA — cuctema BHEIIHETO apMUPOBAHUS U3 KOMIIO3UTHBIX MaTE€pUaIOB HA OCHOBE
YIJIEPOJIHBIX BOJIOKOH;

- CTO — cTranmapt opraHuszanuu;
- TY — TexHU4YECKUE YCIIOBUS,

- [ITIP — mpoekT mpou3BoicTBa padoT.

YcioBHbIE 0003HAYEHHA
OcHOBHBIE YCIOBHBIE 0003HaueHus xapakrepuctuk CBA CarbonWrap®:

Yceunus OT BHEIIHUX HArpy30K
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M . - M3rUOArONUH MOMEHT B YCUJIMBAIOIIIEM DJIEMEHTE
N f — MPOJIOJIbHAS CHJIa B YCHIIMBAIOIIIEM JIEMEHTE
Q . — MonepeyHas Cujia B yCUJIMBAIOLIEM 3JIEMEHTE

[IpounocTHbI€ U JehOPMAIIMOHHBIE XaPAKTEPUCTUKH

R, -~ HOPMATHBHOE COIPOTHUBIICHUE PACTSKEHHUIO YCHIIMBAKO-
1IETO JIEMEHTA

R, — pacyeTHOE COIPOTHUBIICHUE PACTSKCHUIO YCHIIMBAIOLIETO
DIIEMEHTA

£ — OTHOCHUTEJIbHBIE JIe(hOpMallii YCUJIMBAIOIIETO 3JEMEHTa
P PacCTKEHUN

£ - pacyeTHOE 3HaYEHUE OTHOCUTEIBHBIX Ae(pOpMaluil yCUITU-
BAIOILIETO 3JIEMEHTA TP PACTKEHUN

Ecun pacyeTHOE 3HaYEHUE NPEIeTbHBIX OTHOCUTEIBHBIX Ae(dOp-
Malui yCWIMBAIOLIETO AIEMEHTA NPU PACTSHKEHUU

E. — MOAYJIb YIIPYTOCTH YCHIIMBAIOIIETO 3JIEMEHTA

o - pacyeTHOE 3HAYECHHE OCEBBIX HANPSDKEHWM B yCHIIMBAIO-

IIEM 3JIEMEHTE NP PACTKEHUN

['eomeTpuueckrue XxapakKTepUCTUKH

t, — TOJIIIMHA OAHOTO CJIOS YIVIEPOJIHBIX BOJIOKOH YCHJIMBAIO-
HIEro 3JIEMEHTa (J1s JlaMeJield —TOJIIMHA KOMIIO3UTHOTO U3[ie-
JIUST)

b, — HIAPUHA YCUJIIMBAIOLIETO JIEMEHTA

d, — BBICOTA YCUJIMBAIOIIIETO 3JIEMEHTa M0 OOKOBOW IpaHH KOH-
CTPYKIIUHU

A — IJIOIIAb ITONIEPEYHOr0 CEYEHHUsI YCUIIMBAOLIETO DJIEMEHTA

A, - IJIOIIAb TIOMEPEYHOIO CEYEHHs YCHUJIMBAIOLIETO DJIe-

MCHTA, IICPCCCKAOICTO HAKIIOHHOC CCUCHUC
MOMCHT MHCPIHH YCHIIMBAIOIIUX 3JICMCHTOB

_
-
|

S ¢ — CTaTUYECKUN MOMEHT HHCPIHHN YCHIINBAIOIIUX 3JICMCHTOB

12
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L. — s pexTuBHAS JJTMHA AaHKEPOBKHU YCUITUBAIOIIETO SJIEMEHTA

4 OOmue TpedOBaAHNS

4.1 YcTpoilcTBO cucTeMbl BHEIIHETo apmupoBaHus (naisee — CBA) mpousBoguTcs 1o
CHenuaibHO pa3pabdOTaHHOMY MPOEKTY YCUJICHHS] KOHCTPYKIMU MTPU COOTBETCTBYIOIIEM pac-
YEeTHOM 00OCHOBAHHMH M COOJIIOCHUH TEXHOJIOTUHU MPOU3BOJICTBA PAOOT C y4ETOM TpeOOBAHUMN
HACTOSIILIETO CTaHAapTa.

4.2 PaboThl IO TPOEKTUPOBAHUIO M YCTPOMCTBY BHEIIHErO apMUPOBaHUS OCTOHHBIX H
KEJIe300€TOHHBIX KOHCTPYKIIMI JOJKHBI BBIIIOJIHATHCA B COOTBETCTBUU C MPOEKTHON U TEX-
HOJIOTUYECKOW JOKYMEHTAIMEeN crenualn3upoBaHHBIMU OpPTaHU3aAlUAMU C yYETOM TpeboBa-
HUW HACTOALIETO cTaHAapTa. OTCTYIIEHHs OT NPOEKTHOM M TEXHOJIOTUYECKOW JOKYMEHTAIIUN
JOITYCKAIOTCS TOJIBKO C COrJIacusi aBTOPCKOTO HA/130pa, O YEM JIENAETCs 3aIlUCh B KypHAJE pa-
0OT.

4.3 [Ipu BOCCTAHOBJICHWH WJIM YCHJICHHH CTPOUTENBbHBIX KOHCTpYKIui CBA momxHO
ObITH 00ECIIEYEHO BKIIIOUEHUE B pabOTy 3JIEMEHTOB YCHUJICHUS U UX COBMECTHas paboTra co
CTPOUTEIIBHON KOHCTPYKIIHUEH.

4.4 B kauecTBe >JIEMEHTOB BHEIITHETO apMUPOBAHUS CTPOUTENbHBIX KOHCTPYKIUI MpH-
MEHSIOTCSl apMUPYIOILME MaTepHallbl HA OCHOBE YTJIEPOIHBIX BOJIOKOH:

- OZJTHOHAIPABJICHHBIE — JIEHTHI, JAMUHAThI U aHKEPHBIE K'Y ThI;

- IByHAIIpaBJICHHbIE — CETKU U TKAHH,

- MyJIbTUAKCUAJIbHBIE — CETKH U TKaHH.

4.5 XapaKTepruCTUKN MPUMEHIEMbIX MaTepUasIoB i YCUJICHUS (TeOMETpusi, MeXaHH4e-
CKHE€ XapaKTEPUCTUKU U TIp.) TOJDKHBI OTBEUaTh TPEOOBAHUSAM JIEUCTBYIOIIMX HOPMATUBOB U
1. 5.2.2 HACTOSIIEro CTaHAapTAa.

4.6 TexHosornueckas onepanus HaKICHKH yCUIMBAIOUIMX 3JIEMEHTOB JOJKHA BBIMOJI-
HATHCS TIPU TEMIEPATYpE OKPYKAIOIIEH Cpebl yKa3aHHOW MPOU3BOAUTENIEM aJare3uBa JUIs

y1emenToB CBA.
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4.7 1lpu BeINOJHEHUHU pa0bOT M0 YCUIICHUIO IIPHU TEMIIEpaTypax HIKE 3asiBICHHBIX MPOU3-
BOJUTENIEM, PEKOMEH]IYEeTCsl UCIOJIb30BAHUE CIECIIMAIIBHBIX KJIEEBBIX COCTABOB WJIM YCTPOU-
CTBO TETUIOBOTO KOHTYpA.

4.8 He momyckaercs momajiaHue OCaJKOB M 3arpsi3HEHHM Ha 30HY HAKJIEWKH BO BpeMs
HAHECEHUS U OTBEP)KIICHUS aJIT€3UBA U CBI3YIOIIETO.

4.9 Tlepen HAKICHKON YCHIMBAIOIIMX AJIEMEHTOB CIEAYeT KOHTPOJUPOBATH TEMIIepa-
TYpY U OTHOCUTEIIbHYIO BIXKHOCTb OKPYXKAIOIEH CPeJibl, a TAKXKE TEMIIEpaTypy MOBEPXHOCTU
OETOHA U €r0 BIAKHOCTD JJIS1 ONIPEICTICHHSI TOYKU POCHI.

4.10 Temneparypa u BIaKHOCTh OCHOBaHUS, MOATOTOBICHHOTO MO/ HAKJIEHKY YCUIIHBA-
IOIIMX 3JIEMEHTOB, TEMIIEPATyPHO-BIAXKHOCTHBIN peKuM paboT MO YCTPOUCTBY BHEIIIHETO ap-
MHUPOBAHUS IPUHUMAETCS coriacHo 1m.8.1.5 HacTosmero cranaapTa.

4.11 MakcumalibHasi SKCIUTyaTallMOHHAs Temreparypa paboThl 0e3 3allUTHBIX (TEerio-
M30JISIIMOHHBIX ) TIOKPHITHN HE JOJDKHA MPEBBIMIATH TEMIIEPATYPy CTEKIOBAHUS TOIUMEPHOM
MaTpPHITBI a/Ire31BA.

4.12 B KOHCTPYKIMSIX M MX DJIEMEHTaX, MOJIBEPKEHHBIX B MPOIIECCE UX IKCILTyaTalluu
BO3JICHCTBHIO arPECCUBHBIX CPEI, HEOOXOAMMO JOTIOTHUTEIBHO TIPEIyCMaTPUBATh 3alTUTY OT
TaKuX BO3JeHCTBUIA. PaOOTHI 10 €€ yCTpONCTBY HEOOXOAMMO HAUMHATH HE paHee, YeM Yepe3
CYTKH TIOCJIC TIPOBEICHHSI pa0OT 1O YCHJICHUIO KOHCTPYKIIMH, HO HE TIO3HEE, YeM OKOHYAHHE
BPEMEHH TTOJTHON TTOJIMMEPHU3AINHA KOMITO3HTA.

4.13 Ilpu mpoBeneHnn padOT MO YCTPONCTBY OTHE3AIIUTHI CUCTEMbI BHEIITHETO apMUPO-
BaHMsI HEOOXOAMMO 00€CIIeunBaTh TPEOYEMYIO COTIaCHO ACHCTBYIOIITUM HOPMATHUBHBIM JIOKY-
MEHTAaM OTHECTOMKOCTh KOHCTPYKIIHM.

4.14 TIpoeKTUpOBaHHWE YCHJICHHS WJIM BOCCTAHOBJICHHS YKeJIe300€TOHHBIX (OETOHHBIX)
KOHCTPYKITUH CJIeIyeT MPOBOJANTH HA OCHOBAaHUHU PE3yJbTaTOB HATYPHOTO OOCICAOBAHUS MX
TEXHUYECKOTO COCTOSIHUS M TIOBEPOYHOTO pacyera.

OO6cnenoBanue ciemayer mpousBoauTh ¢ yderoMm Tpeboanuii I'OCT 18105, TOCT
22904, 'OCT 28570, 'OCT 31937.
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[ToBepouHBIE pacyeThl KOHCTPYKIIMH CIEAYET BBIOIHATH ¢ yueToM Tpeboanuii 'OCT

54257, CII 63.13330.

4.15 MuHUMAaJIBEHO AOMYCTUMBIN (paKTHUYECKUM (YCIOBHBIN) Kacc OETOHA MO MPOYHOCTH
Ha C)KaTHE CTPOUTEIbHON KOHCTPYKIIMHU, BOCCTaHABIMBaecMOM uiu ycuinuBaemMoit CBA, mis
U3ru0aeMbIX KOHCTPYKIMI — B15, 71 coKaThIX M C)KaTO-U3rubaeMbIX KOHCTpYKIUid — B10.

4.16 Tlpu ycuneHun CTaneOETOHHBIX U CTaNEKENe300€TOHHBIX KOHCTPYKIIUN, a TaKxkKe
pu paboTe ¢ aHKEPHBIMU XKTyTaMU HEOOXOIMMO HCKITIOUUTh MPSMON KOHTAKT yTIEPOTHBIX

QJICMCHTOB YCHJICHUSA CO CTAJIbHBIMHA YaCTAMHA KOHCTpYKHI/Iﬁ.

5 MarepuaJbi
5.1. DbeToH u cTajJbHasA apMaTypa
5.1.1. HopMaTuBHBIE U pacyETHbIE XapaKTEPUCTUKN OETOHA CTPOUTEIbHBIX KOHCTPYK-
[IUHA TPUHUMAIOT B 3aBUCUMOCTH OT (pakTuyeckoro (ycioBHOTO) kiacca B cootBeTcTBUU ¢ CII1
63.13330.
dakTrueckuii kiacc 0etona cienyet onpeaensats mo 'OCT 18105 ¢ momMorisio nepe-
BOAHBIX KOA(DPUITMEHTOB, 00€CIIEUYNBAIOIINX YKBUBAJICHTHYIO MMPOYHOCTH MO (HaKTHIECKOM
CpenHel MPOYHOCTH OETOHA, OJTYYEHHOM MO UCTIBITAHUSM OETOHA HEPa3pyIIAIOIIMMUA METO-
namu ['OCT 22690, 'OCT 17624 niu 110 UICIIBITAHUSM OTOOPAaHHBIX U3 KOHCTPYKITMH 00pa3-
noB o 'OCT 28570.

5.1.2. HopmaTuBHBIE U pacYEeTHBIC XapaKTEPUCTHUKU CTATLHOW apMaTyphbl CTPOUTENb-
HBIX KOHCTPYKUMHA NpUHUMAIOT B cooTBeTcTBUU ¢ CII 63.13330 no naHHBIM MPOEKTHOU JOKY-
MEHTAall{ WIHA B 3aBUCUMOCTH OT YCJIOBHOI'O KJIAcCa, ONPENEIIIEMOI0O C IIOMOIIBIO MEPEBO-
HBIX KO3()(DUITMEHTOB, 00€CTIEYMBAIOIIUX IKBUBAJICHTHYIO MMPOYHOCTh MO (PAKTUUECKUM 3Ha-
YEHUSIM CpelHEeN MPOYHOCTH apMaTyphbl, 10 TaHHBIM MCIBITAHUN OTOOpPAHHBIX U3 KOHCTPYK-

1M1 00Pa3IIoB.
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[Ipu oTCyTCTBUM MPOEKTHBIX JAHHBIX U HEBO3MOXKHOCTU OTOOpa 00pa3loB J0MycKa-
eTCs KJIacC apMaTyphl YCTaHABIMBATH 110 BULY IPOMUIIL apMaTyphl, a paCyeTHbIE COMTPOTUB-
neHust npuHUMaTh Ha 20% HHUKE COOTBETCTBYIOIINX 3HAYEHUH IEUCTBYIOIMX HOPMATHBHBIX

AJOKYMCHTOB, OTBCHAIOIIUX JAHHOMY KJIACCY.

5.2.  Daementsl CBA CarbonWrap®

5.2.1. B kauecTBe MaTepuasoB sl YCTPONCTBA BHEIIHETO apMHUPOBAHUS CTPOUTEIb-
HBIX KOHCTpyKInid cuctemorr CarbonWrap® mpuUMEHSIOTCS apMUPYIOIIHE MaTepHabl (3J1e-
MEHTBI YCUJICHHS) — YTJICPOAHBIC OJTHOHAIPABICHHBIC JICHTHI U YIJICPOJHBIC IBYHAIIPABIICH-
Hble TkaHu CarbonWrap® Tape, yrnepoansie cetkun CarbonWrap® Grid, yriengacTukoBble
namenu CarbonWrap® Lamel, yriaepoasie MyIbTHAKCHAIBHBIE TKAHU, YTIEPOIHBIE aHKEP-
Hbele KryThl CarbonWrap® Anchor u TepMOpEeakTUBHBIE aJTr€3UBHI — JBYXKOMIIOHEHTHbIE
smokcuaHbie  cBs3yromue CarbonWrap® Resin 230, CarbonWrap® Resin 230+,
CarbonWrap® Resin 530+, CarbonWrap® Resin WS+, CarbonWrap® Resin HT+, n1Byxkom-
MOHEHTHBIN MoKcUIHBIN Kiei CarbonWrap® Resin Laminate+.

5.2.2. DU3MKO-MEXaHUYECKUE XaPAKTEPUCTUKU MATEPUAIIOB, COCTABIIAIOIINX CUCTEMY
BHEIIIHETO apMHUPOBAHMS JOJDKHBI COOTBETCTBOBATH TPEOOBAHHUSAM, YCTAHOBIICHHBIX B TEXHHU-
yeckux ycnoBusiX [1-12] u ObITh MOATBEPIKIAEHBI MPU BXOJHOM KOHTPOJIE MaTEpPHAJIOB IO
I'OCT 24297 no ycTpoiicTBa CUCTEMbI BHEIIHETO apMupoBaHusl. DakTHUECKUE 3HAUCHUS YKa-
3bIBAIOTCS B JOKYMEHTE, MOATBEPKIAI0IIEM KaueCTBO MaTepuaa.

5.2.3. HopmatuBHas MPOYHOCTHh TEPMOPEAKTUBHOTO AJre3WBa MPH CIABUTE IS TIPO-
MUTKH YCHJIMBAIOIIUX JIEMEHTOB U3 YIJIEPOIHBIX BOJIOKOH, B TOM YHCJIE€ HA BIAKHBIC TTOBEPX-
HOCTH JOJDKHA cocTaBisiTh He MeHee 10 MIla. [IpounocTs crieruienust (aare3us) JOJKHA CO-
cTaBJsATh — HE MeHee 3,5 MIla, remrniepaTtypa crekioBanus — He MmeHee +50-55°C.

5.2.4. HopMaTuBHOE COTIPOTUBIICHUE YCUIIMBAIOIIECTO DJIEMEHTA PACTSHKEHHIO Ryy , MO-
Oynb yrnpyroctu Es, oTHocuTenbHble neopManun pacTsbkeHus & U Kod(UIIMEHT rmonepey-
HOU nedopmaluu i ClieIyeT MPUHUMATh 10 JAHHBIM MEXaHUYECKUX UCTIHITAaHUM 00pa31ioB M0
I'OCT 25.601 ¢ obecnieuennoctrio 0,95.
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5.2.5. Pacuernoe conporuBiaeaue CBA CarbonWrap® pactsokenuio Ry cieayer omnpe-

JENSTh Mo hopmyJie:

o (5.1)

rae % — ko3 PUIMEeHT HaIeKHOCTU IO MaTepualy, MPUHUMAEMBIH IS BCEX YCHIIMBAIOIINX
AJIEMEHTOB U3 YIJIEPOIHBIX BOJIOKOH IIPU PACYETe IO IPEIEIbHBIM COCTOSHUSIM BTO-
poii rpynmnsl — 1,0;
I10 IEPBOM I'PYIIIIE PABHBIM:
1,2 — a5 OTHOHAIIPABIICHHBIX YTIEPOAHBIX JCHT U JIaMeTeil;
1,8 — s IByHANpaBIEeHHBIX U MYJIbTHAKCHAIBHBIX YTICPOJHBIX TKaHEH;

2,0 — IJI YIIJICPOJAHBIX CETOK M MYJIbTHAKCHUAJIBHBIX CETOK HAa TCPMOPCAKTUBHBIX a/l-

re3nBax.
[Tpu BBINOTHEHUM HAKJICHKHU JIEHT, TKAHEW U CETOK «MOKPBIM» CIIOCOOOM, CO-
rinacHo 11.3.19, ykazanHble 3HaueHUs KO PUITMEeHTa HAICKHOCTHU # yBeInunuBaroTcs Ha 15%;
741 — KO3(pPUIMEHT yCnoBHs padOThl YCHIIMBAIOIIUX 3JIEMEHTOB, YUYUTHIBAIOIINNA YCIOBUS
AKCIUTyaTallii CTPOUTENbHOW KOHCTPYKIIMU TPUHUMAEMBbII paBHBIM:

- BO BHYTpeHHUX noMeneHusx 0,95 — st KoMno3uTHeIX Jlamenent u 0,9 — nis

JICHT, CETOK M TKaHEH.

- Ha OTKPBITOM BO311yX€ U B arpeccuBHou cpeze 0,85 —1i1si KOMIO3UTHBIX Jia-

menei u 0,8 — 171 JIHT, CETOK U TKaHEH.

[Ipu pacuere crpoutenbHON KOHCTpYKUMH, ycuneHHoil CBA CarbonWrap® no npe-
JIEbHBIM COCTOSIHUSIM TE€PBOM TPYyNIbl Ha JEHCTBUE TOJIBKO MOCTOSHHBIX U JUIMUTEJbHBIX
Harpy30K pacueTHOE CONPOTHUBIIEHUE PACTSKEHUIO YCUIIMBAIOLIETO JJIEMEHTA CIEAYET YMHO-

’KaTh Ha MoHKaroumi kodgdunreHt 0,8.
5.2.6. PacueTHOe 3HauY€HME MPEACIbHBIX OTHOCHUTENIbHBIX Je(opManuil pacTsKeHUs

YCHUIIMBAIOIIUX 3JICMCHTOB & ult OHIPEICIIIOT NCXO0A U3 CIICAYIOIICTO YCIIOBUS:
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(5.2)

rac 5]« - OTHOCHUTCJILHBIC IIG(l)OpMaHI/II/I PACTAKCHUSA YCUINBAOIICTO 3JICMCHTA UCXOOA U3 JIN-

HEWHOM 3aBUCUMOCTH MEXIy HANPSDKCHHUSIMU U 1epopMaIiusMu BIUIOTH 10 paspy-

IIeHMs, onpeesemMas o GopMyie:
Ey = —— (53)

N — KOJMYECTBO CIOEB YCWIMBAOIIMNX AJIEMEHTOB U3 YTIEPOJIHBIX BOJIOKOH;
tr — Oe3pa3mMepHbIi TapaMeTp, YUCICHHO PaBHBIN TOMIIMHE OJHOTO CJIOS YCUJIMBAIOIIUX
AJIEMEHTOB U3 YIJIEPOAHBIX BOJIOKOH, IPUHUMAaeMas B (MM):

- I DJIEMEHTOB YCWJIEHUS U3 YIJIEPOIHBIX BOJIOKOH, HAKJIIEUBAEMBIX TEPMO-
PEAKTUBHBIM AT€3UBOM C €r0 IMOCICIYIOINIMM OTBEPKICHUEM HA CTPOUTEIHHOU
IonaaKe 6e3 yuera TOJIUHBI a/IFe31Ba;

- JUIs1 KOMITIO3UTHBIX JIAMEJIEN 3aBOJCKOTO U3TOTOBJIEHUS C YYETOM TOJIIIMHBI

IMPOITUTKHU TCPMOPCAKTHBHBIM aJAI'C3NBOM.

6 Pacuer :xes1e300eTOHHBIX KOHCTPYKIMi, ycuwsieHHbIXx CBA CarbonWrap®

6.1. OcHoBHbIE pacueTHbIe MOJI0KEHUSI

6.1.1. TlpoexTupoBaHuE YCUIICHUS KEIE300€TOHHBIX KOHCTPYKIIUHN C UCIIOTb30BAHUEM
CBA u3 moamMepHbIX KOMIIO3UTOB ITPOU3BOIUTCS HA BOCTIPUATHE PACTATUBAIOIINX YCHIINN U3
yCIIOBUSI COBMECTHOCTH JedopMmaruii yctaHoBieHHOM CBA CarbonWrap® u G6eTOHHBIM OC-
HOBaHHUEM JI0 HACTYIUICHUS MPEEIbHOIO COCTOSIHUSL.

6.1.2. B oOmem ciydae pacyeTsl xene300€TOHHBIX KOHCTPYKIUH C UCTIOJIb30BAaHUEM
CUCTEM BHEIIIHETO apMUPOBAHMS U3 MOJIUMEPHBIX KoMiio3uToB CarbonWrap® npousBoaarcs

I10 IIPEEIIbHBIM COCTOSIHUSAM IIEPBOU U BTOPOM I'PYIIII.
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Jonyckaercst He MPOU3BOUTH PACUET MO 2-il TPYIIE NPEAETbHBIX COCTOSSHUN B CIIy-
yae, €CJIM yCUIIeHUe ¢ ucrnosb3zoBanueM CBA nmpousBoauTcs 6€3 mocaeayomero yBeaTnaeHus
JNEUCTBYIONIUX HArPy30K Ha ’KeJIe300€TOHHbIE KOHCTPYKIIMU MO CPABHEHUIO C HArpy3Kamu Ha

CTaJMM PKCIUTyaTaluu (BOCCTAHOBJICHHE KOHCTPYKIIUHN).

6.1.3. Pacuer CBA cneayer BBIIOJHATH C YYETOM HECYIIEH ClIOCOOHOCTH BOCCTaHAB-
JMBAEMON U YCUIIMBAEMOM KeJIe300€TOHHOM KOHCTPYKUHUU. J{JIs1 CUIIbBHO MOBPEXIEHHBIX KOH-
cTpykuui (mpu paspymenun 50% u 6osee ceueHns 6eToHa WM TUIOMIAAN CEUeHUs pabouei
apMaTypbl) HECYIYIO CHOCOOHOCTh YCHJIMBAEMON KOHCTPYKIUN HE YUNUTHIBAIOT.

6.1.4. Pacuer xene300eTOHHBIX KOHCTPYKIUH, ycuieHHbIX CBA CarbonWrap®, HeoO-
XOJMMO BBINOJHATH C YYETOM UX HAYaJIbHOTO HAIPSHKEHHO 1e(OPMUPYEMOTO COCTOSIHUSA /10
YCUJICHUSL.

HauansHoe HampsbKkeHHO Ae(OopMHpPOBAHHOE COCTOSHUE KOHCTPYKIIMM CIETYET OIpe-
JENIATh UCXOJ U3 YIIPYroil paboThl 2JIEMEHTA C TPEIIMHOMN B pacTAHYTON 30HE CEUCHUSI KOH-
CTPYKLIMM Ha JeWCTBUE (PAKTUYECKHUX HArpy30K ¢ KO3(Q(UIHMEHTAMH HAJEKHOCTH IIO

Harpy3ke paBHbMH 1,0.

6.2. Pacuer no npeaeabHbIM COCTOSTHUSIM NEPBOM IPyNIbI

6.2.1 O01IHue MoJI0KEeHUA

6.2.1.1.PacyeTr mo MPOYHOCTH KeIE300€TOHHBIX KOHCTPYKIMH, ycuiieHHbIXx CBA
CarbonWrap®, cienyer mpou3BOIUTh:
- MIpU JISHCTBUH M3THOAONINX MOMEHTOB U MPOJOJIBHBIX CHJ (TIPOJOJIEHOE CKATHE
WM PACTSDKEHUE) I CeYEHUH, HOPMAJIbHBIX K UX TIPOJIOJIBHON OCH;
- IPU ACVCTBUU MOTIEPEYHBIX CUJI HA OCHOBE MOJICTTH HAKJIOHHBIX CEUCHHI.
6.2.1.2.B oOmiem cirydae pacdeT 1o MPOYHOCTH HOPMAJIbHBIX CEUCHUH KeIe300€TOH-
HBIX KOHCTpYKUUH, ycrineHHbIXx CBA CarbonWrap®, cienyeT npou3BOAUTh HA OCHOBE HEJU-

HEWHOM neopMarMOHHON MOJIENH.
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I[OHYCK&CTCH IMPONU3BOAUTL PACUCT IO IIPOYHOCTH HOPMAJIbHBIX CEYCHHUH Ha OCHOBE

MpeleNbHbIX YCUIUM:

- JKEJIe300€TOHHBIX JIEMEHTOB MPSIMOYTOJIbHOIO, TABPOBOTO U JBYTaBPOBOI'O ceue-
HUH co crambHOM apMmatypoit 1 CBA CarbonWrap®, pacnoyioxKeHHOU Y IEPICHIUKYISIPHOM
IJIOCKOCTH M3ruba rpaHeu sueMeHTa, Ipu ACHCTBUU YCHUIINHM B MJIOCKOCTH CUMMETPUU HOP-

MaJIbHBIX CEYCHH COTTIacHO paszzena 1. 6.2.2;

- BHCHOCHTPCHHO CXKATbIX 3JICMCHTOB KPYIJIOI'O M KOJIBICBOI'O IMOIMICPCYHBIX CEUYCHUM

corJjiacHo 1. 6.2.3.

6.2.1.3.11pu pacuere BHEIICHTPEHHO CXKATHIX JKEeNE300€TOHHBIX KOHCTPYKIIUN, YCUIICH-
HeIXx CBA CarbonWrap®, cienyeT yuyuThiBaTh BIMSIHME MPOTrHOa Ha MX HECYLIYIO CIOCO0-
HOCTB ITyTE€M pacueTa Mo AepOpMUPOBAHHON CXEME.
JlomyckaeTcsi IpOM3BOAUTH pacueT KOHCTPYKIUI M0 Hene(OopMUPOBAaHHON CXeMe
6.2.1.4.1lpn npoeKTUPOBAaHUM YCHJIEHUS CTPOMUTEIbHBIX KOHCTPYKIMH ClenyeT, Kak
MPaBHUIIO, MIPEyCMAaTPUBATh, YTOOBI JEHCTBYIONIAs HArpy3Ka BO BpeMs YCHIICHUS HE MPEBBI-
mana 65% pacyeTHOro 3HaYeHUs], OTBEYAOIIEr0 HECYIel ClIOCOOHOCTH YCUIIMBAEMOM KOH-
CTpyKLMH. B cinyyae ycunieHus moj 00Jbp11eil Harpy3Koi pacyeTHbIE XapaKTEPUCTUKU OETOHA
U CYIIECTBYIOIIEH apMaTyphl ClIeyeT yMHOXKATh Ha KOA(DPUITUEHTHI ycIIOBUM paboThl: OeTOHA
Yor1 = 0,9; apmatypbt — ysr1 = 0,9.
6.2.1.5.1lpenenvHble yCUnusi B CEYEHUH, HOPMAJILHOM K MIPOJIOJIBHONM OCH YCHIIEHHOTO
KEJIe300€TOHHOTO JIEMEHTA, CJIEAYET OMPEAeNIATh, UCXOAS U3 CIASAYIONINX MPEANOCHIIOK:
- pacnpeiesieHre OTHOCUTENBbHBIX Aedopmaliuii B 0eToHe, cTayibHOM apMmaType 1 CBA
IO BBICOTE TOIMEPEUHOr0 CEYEHHS JEMEHTA MPUHUMAIOT 0 JTMHEHHOMY 3aKOHY (THUIoTesa
MJIOCKUX CEYEHUN);
- CONPOTHUBIJICHHE OETOHA PACTSKEHHUIO IPUHUMAETCS] pPAaBHBIM HYJIIO;
- CONMPOTHUBJICHUE OETOHA CKATHUIO MPEACTABIISCTCS HAIPSDKEHUSIMU, PABHOMEPHO pac-
MIpEICTICHHBIMU 110 BBICOTE C)KATOM 30HBI CO 3HAUCHHEM paBHBIM He Ooiee Rp;
- pacTATUBAIOLINE U CKMMAIOIINE HATIPSKEHUSI B CTaIbHON apMaType MPUHUMAIOT PaB-

HBIMH He 00Jiee pacYeTHBIX CONPOTUBICHUH pacTsKeHUIo Rs 1 cxxaTuio Rsc COOTBETCTBEHHO;
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- pacueTHbIE 3HaU€HUsI PeieIbHbIX OTHOCUTENbHBIX Aedopmaruii €; ,, B CBA omnpe-

JIENISAIOTCSI UCXOS U3 TMHEWHOMN 3aBUCIMOCTH MEXKIY HANPSHKECHUSIMH U 1epOopMaIUsIMH YCH-
JIMBAOLIUX 3JIEMEHTOB BIUIOThH J0 €r0 pa3pyILICHHS U YCIOBUEM MO OTCIANBAHUIO YCUJIMBA-
IOIIUX DJIEMEHTOB OT OETOHHOTO OCHOBAHUS;

- neopMalius CABUra B KJICEBOM CJIO€ HE YUHTHIBACTCSI.

6.2.1.6.PacyeT 1o MpoYHOCTH HOPMAJIbHBIX CEYEHUH CIIEyeT IPOU3BOIUTH U3 YPaBHE-

HUAW PaBHOBECHS MOMEHTOB M ITPOJOJIBHBIX CHJI OT BHEIIHUX HArpy30K, IPUHUMAsT OTHOCH-
TENbHYIO Ae(OpMaLUI0 KpailHEr0 BOJIOKHA CXKAaTOM 30HBI O€TOHA paBHOU &, =0,0035, mpu
KOTOPOH INPEAEIBHOE COCTOSTHUE DJIEMEHTA HACTYNAET ¢ JOCTHKCHUEM B YCHIIMBAIOIIUX DJIE-

MEHTaX U3 MTOJIMMEPHBIX KOMIIO3UTOB MPEAEIBHBIX AepopMmanuil €

6.2.2. Pacuer u3rudoaeMpIx 3JIEMEHTOB

6.2.2.1.PacyeT 1Mo MPOYHOCTH HOPMAJIbHBIX CEYECHUN HM3THOaEMbIX KeJIe300€TOHHBIX
aneMeHTOB, ycuiieHHbIX CBA u3 nmonmumepHbix koMno3utoB CarbonWrap®, npousBoaar u3

YCIJIOBHUSL:

M<M,. 62.)

PI(S Mu“ - IpeACIbHBIN N3THOAIONINIA MOMEHT, KOTOPBIH MOKET OBITh BOCIIPUHST CE-

YCHUEM YCUJICHHOT'O 3JICMCHTA.

B npeaenbHOM COCTOSTHUM U3rM0aeMOro AJIEMEHTa YCUJIUS B CKATOW 30HE BOCTIPUHU-
MaroTcsi 0ETOHOM M C3KaTOM CTEP>KHEBOW apMaTypoil, a B paCTIHYTOM - CTEPKHEBOM apMary-

pOM U BHEIIHEN KOMIIO3UTHOM apMaTypou.

6.2.2.2. 111 u3rubaembIX >Ke1e300€TOHHBIX 3JIEMEHTOB MPSIMOYTOJBHOTO CEUYEHUS
(puc. 6.2.1), ycunennsix CBA Ha rpaHu 3jeMeHTa U3 MOJUMEPHBIX KOMIO3UTOB, 3HAUCHUE

Muit onipeaensitor o popmyiie:
Mult:Ns'(hO_a‘c)+Nf '(h_ac), (622)

rae Ns u Nt — ycunne B ctanbHO# pactaHyToil apmarype 1 CBA cOOTBETCTBEHHO;
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dc — PacCTOSIHUE OT PaBHOJEHUCTBYIONICH B CXKATON 30HE OETOHA M CKATOM CTaJIBHOM
apMaType 10 KpallHEro CKaToro BOJIOKHA MONEPEYHOr0 CEYEHUSI CTPOUTEIBbHON KOHCTPYK-

I1H, IPUHUMACTCS PAaBHBIM:

Q —as N, -(x/2—a’)
e, 623)
N, - ycrmme GetoHa cxaToii 30HEI, OIPEEISIOT 110 hOpMYIIe:
N, =0, -b-x, (6.2.4)

! o
NS - YCHIHNC B CKATOM apMaTypC HOIIYCKACTCA YUYUTHIBATL IIPHU oOecreyeHu KOH-

CTPYKTHBHBIX Tpe60BaHHﬁ 10 MPCAOTBPAIICHUIO BBIITYYHUBAHWA HpOI[OJIBHOﬁ dpMaTypbl CO-

rnacHo 1.10.3.14 CII 63.13330 no gopmyae:
N; =0, A, (6.2.5)
X - BBICOTA C)KaTOM 30HBI OE€TOHA, OTpeaensiemMas Ipyu 00eCIeYeHUN PaBeHCTBA:
(0, A +0.-A)=(0,-A+oi-A) (6.2.6)
rme A =b-X;
A, =n-b, -t;.

B niepBoM npuOIMKEHUH BBICOTA CKATON 30HBI MOKET OBbITh MpuHsTa paBHoi 0,2h.

IIpy DpUHATOM 3HAYEHUW BBICOTHI CXKATOM 30HBI BBINOJIHAETCS OIPEACIICHUE
OTHOCUTENBHBIX JiepopManuii 1 AecTBYIOMMX HanpsokeHus B cnoe CBA, B Haubonee cxa-

TOM cJioe OETOHA, B PAaCTSIHYTOM U CKaTOW CTAIbHOM apMaType:
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Ete = Epun -(h_XX]—gft <& o, =E; -¢,<R,;; (6.2.7)
, _(gf”g&)'(h_xxj ; 6. <, -5, <R . (6.2.8)
e =lew ”3‘)'(?-_;] ; o, =E, ¢ <R . (6.29)
o s, .(“‘Xa'] (6.2.10)

Og = Es & S Rsc
0 9
rJie: &, — HauaJbHbIE OTHOCUTEIIbHBIC AehOopMaIlii PacTIHYTOM TPaHM KeIe300eTOH-
HOTO 2JIEMEHTA, ONpeAesieMble COTJIacHo I1. 6.2.2.3.

BrInonHseTcss KOppeKTUPOBKA MPUHATOIO 3HAYEHUS BBICOTHI CKATOW 30HBI O€TOHA X

710 BBITIOJIHEHMsI paBeHcTBa (6.2.3).

(&)
Rb L
A's ls
= 5
+ [ NS :ié
e

Puc. 6.2.1. PacyeTHas cxema yCHIMBAEMOTO CEYCHUS

6.2.2.3.Y4eT Ha4anpHOTO HAMPsHKEHHO-1e(DOPMHUPOBAHHOTO COCTOSTHUS JKEIe300€TOH-
HOTO 371eMeHTa, ycuinrBaemoro CBA, BIONHSAETCS MpU 1eHCTBUN HauaIbHOI'O M3rMOA0IEro

MOMEHTa My, IPEBHIIAIOIIETO MOMEHT TPEITMHOOOPa30BaHU M.

Ipu My 2M_. pacuer xene306eTOHHOTO 3I€MEHTA 70 €ro YCHICHHS TPOM3BOIHTCS

KaK juts ceuerns ¢ tpeumHamu. [pu My <M Biusrnem mavansroro HJIC nomyckaercs npe-

HeOperaTs.
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HavanbHble oTHOCUTENBHBIE AehOPMALIMKA PACTSIHYTOM T'PaHU KeJIe300€TOHHOTO AJie-
MEHTa, TOJIyYeHHbIE UM J0 BbINOIHEHUs ycuieHus CBA npu ydere HayajabHOTO Hamps-

KEHHO-AePOPMUPOBAHHOTO COCTOSHUSA, OTIPEACIISAIOT 10 (popmyie:

o - ) (6.2.11)

Eb,red : Ired

rie E, ., = Ry . NPUBEJCHHBIN MOyJb 1ehopMar OeToHa;

bl,red

Epreg = 0,0015 - st TsOKENOrO GETOHA MPH HENPOIOKUTENIBLHOM JAEHCTBUN HAIPY3KH.

JI71s1 IpsIMOYTOJILHBIX CEUEHUH BBICOTA CKATOM 30HBI OIpeessercs no popmyie:

Xo=h, -

(/us e +:Us 'as)2+2'(/us s +:us 2 :J_(:us CO +:us '0[5)
0

\ (6.2.12)

_A, oA . _E,
Fﬂe 'us_ bhO ’ ,Us - bhO ’ as Bl Ab,red .

6.2.2.4.B pacuetax 6anok u pedep ¢ mupuHoit MeHee 300MM, BBITIOJTHEHHBIX C 3aTHOOM

JICHTBI Ha OOKOBBIE MIOBEPXHOCTH 0aJIOK, B pacyeT BBOAUTCS TOJBKO YaCTh IUIOMIAAH MTONepey-
HOTO CEUYECHHS BHEIIHETO apMHUPOBAHUS, OTPAHUYEHHON IUpUHON Oanku (puc. 6.2.2).

VY4et paboThl BHELUIHETO MPOJI0JIBHOIO apMUPOBAHMSI HA OOKOBBIX MOBEPXHOCTSIX J0JI-

KEH pacCMaTpPHUBATHCS B KAKIOM OTACIHHOM MPOEKTE MO pe3yibTaTaM COOTBETCTBYIOIINX

00cJieIoBaHUM U PacyeToB.

(&S]
Rb ©
A's
—— NS
> = b
= =
As
Ns ©
| ————
—»jj
Nf
Af
b

Puc. 6.2.2. PacueTHas cxema yCHJIMBa€MOTO CEUCHHUS C 3aTUOOM JICHTHI
Ha OOKOBBIE TOBEPXHOCTHU OAIOK
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6.2.3. Pacuer cKaThIX M BHEIIEHTPEHHO CKATHIX 3JIEMEHTOB

6.2.3.1.I1oBbIIeHNE HECyIEeH CITOCOOHOCTH KOJIOHH MPH OCEBOM M BHEIICHTPEHHOM
C)KaTUM JIOCTUTAETCS IyTEM Co3AaHusl OOOMM HAaKJIEMKOHM KOMIIO3UTHOIO Marepuasna
CarbonWrap® B HanpaBiieHUH NTEPIIEHANKYISIPHOM OCH 3JIEMEHTA.

OO0OWMBI U3 KOMIIO3UTHBIX MAaTEPUAJIOB CIIOCOOCTBYIOT CO3/IaHUIO 00BEMHO-HAIPSI-

KEHHOT'O COCTOSIHUSI OETOHA, MOBBIIIAs TPOYHOCTH OeToHA (3 deKT 000iMBI).

6.2.3.2./laHHbIi c11OCO0 yCHIICHUS TPUMEHSIETCS JIJIs1 KOJIOHH KPYTJIOro, KBaJpaTHOTO,
a TaKKe MPSIMOYTOJIBHOTO CEUEeHHUS MIPH OTHOIIEeHUH cTopoH b/h<1,5.
JU1s IpsIMOYTOJIBHBIX CEYEHHUH C COOTHOIIEHUEM CTOPOH, MpEBbILAIUM 1,5, miu ¢

pasMmepamu nornepeyHoro ceuenus 6omuee 900 mm a3 dexToM 000iMBI crenyeT npeHedperats.

6.2.3.3.PacueT c:xaThIX ¥ BHEIIEHTPEHHO CKATHIX JKETIE300€TOHHBIX AIIEMEHTOB MPSIMO-

<0Llh

YIOJIBHOI'O IIOIIEPCHYHOTO CCUHCHUA IIPpW 3KCHCHTPHUCUTCTC HpOI[OHBHOﬁ CHJIBI

<0.1-D |

lo<20- (st KpyTIIBIX CeveHM KOJOHH o u o =20-P) yeunennsix CBA, npousso-

AUTCA UCXOJ U3 YCIIOBUA PABHOBCCHA BHYTPCHHHUX YCI/IJ'II/Iﬁ M BHCIIHUX CHJI C YHCTOM BJIMSHUSA

MPOJIOJIbHOTO M3rrba (Iporuda) u3 yciaoBus:

N <p(RA +R.A). (6.2.13)

rac Io — pacdcTHada OJIMHa JKEIe300€TOHHOTO DJICMCHTA,

h — MUHMMAaJIbHBIN pa3Mep CEYEHHUs MPSAMOYTOJIBHOW KOJIOHHBI WIIM THAMETP KPYTJIOU

KOJIOHHBI NJIH.

€, — HadaJIbHBIN SKCUEHTPUCUTET MPOIAOJILHON CHIIBI, OMPEACIIEMbIM U3 CTaTH4e-

cKoro pacyera no ¢opmysie: € = N ;
@ — K03 PUITMEHT, YIUTHIBAIOIINI BIUSHUE MPO0JIBHOTO U3rHba, MPUHUMAEMBIH 110

JUHEMHOMY 3aKOHY paBHbIM @ = 0.9 npu lo/h=10 » ¢ = 0.85 npu |y /h=20;
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Ry,c — mpouHOCTH GeTOHA C3KATOTO AIeMeHTa ¢ yueToM obkatus CBA, onpenensemas

no ¢opmyie (6.2.14);
A. — m0Mmak IOIEPEeYHOro ceueH s 6ETOHA B CKATOM dIIEMEHTe 6e3 yueTa MIomam

CTaJLHON apMaTypbl (A— As,tot);

A, (ot — CyMMapHas IIOIIa/ (b [TOIIEPEYHOTO CEYEHUS BCEH MPOI0JIBHON apMaTyphbl B ce-

YCHHU,

PacyetHoe conpoTuBieHUE OETOHA CKATOTO AJIEMEHTA, YCUIIEHHOTO CIUIOIIHON 000ii-

MOH U3 YIJICPOJHOT'O KOMITO3UTHOI'O MaTCpHraja 110 BBICOTC, OIIPCACIIACTCA 110 q)OpMYJ'IGZ
Rye =R, +3.3-y -k, -k, - oy, (6.2.14)

rae V¢ — NonpaBOYHBIA KOA(PUIIMEHT, MOJTYYSHHBINA MO pe3ybTaTaM HaTYpPHBIX UC-

NBITAHUM, TOMyCKAeTCsl IPUHUMATh paBHbIM 0,95;

K, — ko3 durmenT 3bHeKTHBHOCTH 0GOMMBI, IPUHIMACMBIH I KPYIIIBIX KOIOHH,

PaBHBIM |; 17151 KOJIOHH MPSIMOYTOJIBHOTO CEYEHUs 10 (hopMyJie:
A (hY
k. :—(—j , (6.2.15)

rac Ae — IUIomAaab IIOICPCYHOI0 CCUCHUA 00>KaToro 6€TOHa, ompceacirsicMad CoriiaCHo

Puc. 6.2.3 ¢ yueTrom okpyriaeHus yrioB (¢pacok) mo dhopmyiie:

b

A=A-|2h-2n) + - b-20) | (6:216)

rje h —MeHbIas CTopoHa, b —O0obIas;

I. — paanyc OKpyrJeHus yIJIOB MPSIMOYTOJIbHBIX CEUEHU;
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R ——

Effective

\ coffinement ane

e —

-

o e s

Puc. 6.2.3. DxBUBaJICHTHOE KPYTJIO€ MOMEPEYHOE CEUCHUE.

K, — KO3 pUIMEHT, YUNTHIBAIONIMI HAIMYNE PA3PBIBOB 1O BHICOTE 00OIMBI, pABHBIH:

- IJIs CILTOIITHBIX 000MM (TIpH SW =0) -1,0;

- 17151 000MM € pa3pbIBaMU ISl 3JIEMEHTOB KPYIJIOTO CEYEHUSsI, BBIUMCIAEMbIN 110 (op-
MyJIe:

2

K =|1- > (6.2.17)
2D )

rac SW - paCCTOAHHUC MCKAY OTACIIbHBIMHU BUTKAMH 0O0OMMEL.

I[J'ISI OJICMCHTOB IPAMOYTOJIBHOI'O ITOIIEPCYHOTO CCUCHUS ITPOU3BEACHUC ka : ke B (1)Op—

myine (6.2.14) cienyer npuHuMath He Ooee 0,5.

O-R —MaKCHUMaJIbHOE 3HaueHHe o0kaThs OEeTOHAa CKATOro dDJIEMEHTA B pe3ysbTarc

yCTpOMCTBA cIionHo# 000itMbl CBA, onpeniensieMoe U3 yCIOBUS:

2-n-E, -t &,

o, >0.08R, (6.2.18)

27



CTO 38276489.001-2017

rae D — guaMmerp cKaToro sjeMeHTa (Kpyriiod KOJOHHBI). J{Jist mpsiMOYToJIbHBIX 3Jie-
D =+b*+h*
MEHTOB ompenensercs no Gopmyne: U= +n;

&t — 2(pexTuBHBIN ypoBeHb Aedopmaruii CBA npu paszpylieHUH, IPUHAMAETCS paB-

HBIM 0.55°8fu

B ciryuae, ecim ycnoBue (6.2.18) He BBIIONHACTCS U YPOBEHb HANIPSDKEHUH B 00KaTOM

6erone meree 0.08R, | to sdpdexT 060iiMBI HE TPUHIMAETCA B pacUer.

[Ipenenwubie gedopmanun odxkaroro CBA OGeroHa MOMKHBI ObITH OrpaHUYEHBI 1O

bopmyie:

Cccu
b \€bo

0.45
&g
Ecey = Eno 1.5+12-kbﬁ[ fe] <001, (6.2.19)

rae K, —xo3pdunuent >dhpeKTHBHOCTH 000IMBI, TPHHAMAEMBIH I KPYTIBIX KO-

JIOHH, PaBHBIM 1; JIJIs1 KOJIOHH IPSIMOYT'OJIBHOTO C€YEHHs 0 (popmyJe:

K, :%(Ej N (6.2.20)

B ciydae npeBbleHns OpeedbHbIX aedopmanuii o6xatoro 6erona &, = 0.01 eo6-

XOJMMO YMEHBIINTh pAaCYETHOE COMPOTHUBIEHUE 00)aroro 0etona Ry, BBoauMoe B pacuer

1o Ry mo ¢popmyie:

bee = Ry + (6.2.21)

28



CTO 38276489.001-2017

bf

HecbxaTwn
HEeToM

baHaax

U3 KOMMOIUTHOTO
mMatepuana

Puc. 6.2.4. YcuneHue K0Ja0HHBI OTIEIBHBIMHA OaHIaKaMH 110 BBICOTE.

6.2.3.4.11pu HeOOXOIMMOCTH YCUIICHUS KOJIOHH, JIJIs1 KOTOPBIX BBITIOJIHSICTCS, IO MCHb-
el Mepe, 0JTHO U3 yCIIOBHiL: ctopoHa 6osiee 900 MM, COOTHOIIIEHUE CTOPOH OoJiee 1,5, Hauasb-
HBIN AKCIIEHTPUCUTET NpoAosibHoU cuiibl 6osiee 0,1h (0,1D), pacuer ycuneHnuss He0oOXOAMMO
MIPOU3BOJIUTH TTOCPEJICTBOM HEJIMHEHHOTO MOJICIUPOBAHUS B IMIPOTPAMMHBIX KOMITJIEKCaX IPH

00s3aTEIILHOM HayYHOM COIIPOBOKACHUHU pa3pa6OT‘—II/IKOB HACTOAIICTO CTaHAapTa».

6.2.4. Pacuer 1o mpoYHOCTH HEHTPAJIbLHO U BHELIECHTPEHHO PACTSIHY-

ThIX 3JICMECHTOB

6.2.4.1.IloBbImeHue HeCyIIel ClTOCOOHOCTH KeNIe300€TOHHBIX 3JIEMEHTOB IIPH OCEBOM
Y BHELIEHTPEHHOM PacTsKEHUHU JocTUraeTcs myreM Hakielku CBA u3 mojauMMepHbIX KOMIIO-
3uToB CarbonWrap® B po10J1bHOM HaINpaBJICHUH.

6.2.4.2.PacyeT 1Mo MpOYHOCTH HOPMAJIBHBIX CEUCHUN IEHTPAIBHO PACTIHYTHIX XKee-
300€TOHHBIX 3JIEMEHTOB, YCUICHHbIX CBA M3 monuMepHbIX KOMIIO3UTOB, TPOU3BOIUTCS HC-

XOJIsl U3 YCIIOBUS:

N < Ny, (6.2.22)

rae Ny, — npenensHOe 3HaYEHHE MTPOIOABHON PACTATHBAIOIIEH CHIIBI, KOTOPOE MOYKET

OBITH BOCITPUHSITO 3JIEMEHTOM, OIpeaesercs no Gopmye:
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3uauenue N, ompenensiercs mo popmysie:

Ny =RA +o A, (6.2.23)
Pactaruaromue HanpskeHus, BocnpuHumaeMble CBA, onpenenstoTcst U3 yclioBus:
o, =&.E; <Ry, (6.2.24)

rac pacucTtHasa I[e(l)OpMaHI/I}I €t OIPAHUYUBACTCA CIIOCOOHOCTBIO nepcaaBaTb HaIIp:s-

KCHHUC ITOAJIOKKC UCPEC3 aITC3UB U OIIPCACIIACTCA U3 YCIIOBHUA!

e =K,&¢ <0,004, (6.2.25)

Koodduuument 3anaca no cuemiennio K, omnpenensercs mo Gpopmyie:

_ Kb g7
7119008, (6.2.26)

rac Lf - 3(1)(1)€KTI/IBH3H AJIMHA aHKCPOBKH B MM, OIIPCACIIICMAsd 110 (I)OpMYHGZ

23300

Ly :W’ (6.2.27)

2/3
k = e . i 6 R
1= Yo7 KO3((PUIIMEHT, YYUTHIBAIOIIMKA MPOYHOCTh O€TOHA 3yeMeHTa, Ry B

Mlla;

k, — KO3(p(pHUIMEHT, yUUTHIBAIOIINUN CXEeMY HaKJIEHKU KOMIIO3UTHOro Marepuana. [Ipu
HAJIMYUU aHKEPOBKU IONEPEUYHBIMU XOMYTaMHU M3 KOMIIO3UTHOIO MaTepUaJia IPUHUMAETCS
paBHbIM 1,0. be3 Hanuuus XoMyTOB 1o hopMmyiie:

w, —2L,

K —_+ ~——f
2 W (6.2.28)

6.2.4.3.PacyeT o NpoOYHOCTH HOPMAJIbHBIX CEYEHUN BHELICHTPEHHO PACTSIHYTHIX 3Jie-
MEHTOB, ycriieHHbIX CBA 1o Hanbosnee 1 HauMeHee PaCTAHYTBHIM IPaHsIM 3JIeMEHTa U3 MOJIH-
MEPHBIX KOMITIO3UTOB, IPOU3BOUTCS aHAJIOTUYHO PAcyeTy HOPMaJIbHBIX CEYEHUN U3rn0aeMbIX
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JJIEMEHTOB UCXO/s U3 YCIIOBHS PABHOBECHS BHYTPEHHUX YCUJIMN U BHELIHUX CUJI B 3aBUCUMO-

CTH OT TOJIOKEHUS BHELTHEN TTPO10JIbHOM cuitbl N 1o popMmyiie:

N-e<M, (6.2.29)

a) B cinyuae pacrnosokeHusi BHEIIHEW npoosibHOM criibl N MeXay paBHOJIEUCTBYIO-
IIMMU B apMaType Hanbosee 1 HauMeHee PacTSHYTHIX 30H HECyIlasi CHOCOOHOCTh 3JIEMEHTa
ompeensieTcss padoToN pacTIHYTOM CTaIbHOM apMaTyphl U HAKIIEEHHOW CUCTEMOM BHEIIHETO
apMUPOBaHUA U3 KOMIIO3UTHBIX MaTepHUAJIOB B pacTsiHyTOM 30HE. [IpenensHoe ycunue, KOTo-

POC MOKCT BOCIIPHUHATE 3JICMCHT, OIIPCACILACTCA 110 (bOpMyJ]e:
M, =(RA +o,A, )(h,—a), (6.2.30)

rae O, - pacTArMBarOlIMe HanpspKeHWs, BocnpuHuMmaemble CBA, ompenensior us

ycioBus (6.2.24).

0) IIpu pacnosnokeHuu BHEHIHEW TponoiapHOM cuiibl N 3a mpejenamMu pacCTOSHUS
MEXIy paBHOJEHCTBYIOIIMMHU B apMaType HanOojiee 1 HAaUMEHEE PACTSIHYThIX 30H HeCylas
CIIOCOOHOCTB 3JIEMEHTA OIpeAeIsieTcsl paboTOM CXaToro OETOHA U CKATOW CTAJbHOW apMa-
TYypbI B CKAaTOM 30HE IONEPEYHOTO CEUCHHUs], a TAKXKE PACTIHYTOM CTAIIbHOW apMaTypou U
HAaKJICEHHOU CUCTEMOW BHELIHETO aPMUPOBAHUS U3 KOMIIO3UTHBIX MAaTEPUAJIOB B PACTIHYTOU

30HE Mo popmyiie:
My =(N, +N;)-(h-a, -a,), (6.2.31)
rne N, =0, -D-X - ycunue, aeiictByromiee B 6eTome;
N; =0," /-\S - yCUJIAE, ACHUCTBYIOIIEE B CKATOW CTAIbHOM apMaType;
N, =0, A - ycunue, neiicTByioniee B pacTAHYTOH CTalIbHON apMaType;

N; =0 A - ycunue, neiictyroniee B CBA.
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- PacCTOsIHUC OT HanOoJIee CKATOr0 BOJIOKHA CEYCHHS A0 paBHO-

JEUCTBYIOIIEH B C)KaTOM OETOHE M CXKATOM CTaJbHON apMaType;
N,-a .
a,= (W) - paccTosiHAE OT HauOOJIee PaCTAHYTOIO BOJIOKHA CEYEHUS 10 PaBHOACH-
+
S f

CTBYIOILIEH B pacTsAHYTOM cTanbHOM apmaTtype u CBA.

Omnpenenenue ACHCTBYIONIMX HampsbkeHUd u aedopmanmii B ciioe CBA, pactsnyToit
CTAJIbHOM apMaType, C’)KaToM OETOHE M CKATOW apMaType BBITOIHSIETCS UCXOIS U3 COOTBET-
cTByrOIIMX jaedopmartuit u3 ycmoswii (6.2.7)-(6.2.10).

OTtHocHTeNbHbBIE Ae(POpMaLIUU OTIPEIETISIOTCS U3 YCIOBUM:

[TonoxxeHne HEUTPaATLHON OCH OIPEICIIICTCS MPH 00ECIICUeHUH PaBEHCTBA:
(0, A +to,-A+N)=(o,-A +o,-A), (6.2.32)

B nepBoM npuOIMKEHUN BBICOTA CHKATOM 30HBI MOXKET OBITh PUHATA PABHOMN 0,2h .

BrInonHseTcss KOppeKTHPOBKA MPUHATOIO 3HAYEHUS BBICOTHI CKATOW 30HBI OeTOHa X

710 BBITIOJIHEHMSI paBeHcTBa (6.2.32).

6.2.5. PacyeT o nNpo4YHOCTH HOPMAJIBHBIX CeYEHUIT HA OCHOBE HeJIM-

HeliHoi AeopMaLIMOHHOI Moae/IH

6.2.5.1.PacyeT mpoyHOCTH C€YEHH I, HOPMAJIbHBIX K MPOJAOILHOM OCH AJIEMEHTAa, 110 JIe-
(hopMallMOHHON MOJENH MPOBOJUTCA B COOTBETCTBUU C MojoxkeHusiMu ¢ 11.8.1.20-8.1.30 CII
63.13330, 7OMOJHEHHBIX CIEAYIOIUMU MOJIOKEHUSIMU:
- pacmpeneneHue OTHOCUTENBHBIX Nedopmaruii 6eToHa, ctanbHO# apmatypel 1 CBA
U3 TIOJIMMEPHBIX KOMIIO3UTOB IO BBICOTE CEYEHUS YCUIIEHHOTO KEJI€300€TOHHOIO 3JIEMEHTa
IPUHUMAIOT 110 JINHEWHOMY 3aKOHY (THUITOTE3a MJIOCKUX CEYEHUN);
- CBSI3b MEXK/Iy OCEBBIMU HANPSHKEHUSIMU U OTHOCUTENbHBIMU Jehopmarusimu CBA u3
ITOJIMMEPHBIX KOMIIO3UTOB IIPUHUMAIOT JIMNHEWHOW;
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- CBSI3b MEX/Iy OCEBBIMU HAMPSDKEHUSMU W OTHOCUTEIHHBIMU JehopManusiMu 0eToHa
U CTAJBHON apMaTypbl IPUHUMAETCS B BHJIE BYX JIMHEHHBIX TUArpaMM IMpH ydeTe pas3jierna
5.1 HacrosIero cTaHAapTa;
- cBs13b OeToHa 1 CBA NpUHUMAIOT KECTKOM;
- MOCJIE YCWJICHHUS BIUIOTh JO HACTYIUICHHS MPEAECTBHOTO COCTOSHUS COXPAaHSIOTCS
YCIIOBUSI COBMECTHOCTH JiehOpMaIinii;
- ClIeTyeT YUUTHIBATh HaNpsbkeHHO-eopmupoBanHoe coctosiaue (HIC) anemenTa 1o
YCUJICHUSI.
6.2.5.2.B cnydyae HEOOXOJMMOCTH ydeTa HauyajJbHOTO HaIpsiKEHHO-IepopMUupoBaH-
HOT'O COCTOSIHMSI YCUJIMBAEMOT'O KEJIE300€TOHHOTO 3JIEMEHTA pAacy€eT BBIIOJIHACTCS ABYXATall-
HbIM. Ha nepBowm stane onpenensiercss HIC ycunuBaemoil :xejie300€ TOHHOM KOHCTPYKIIUU J10
ycunenusi. Ha Bropom stane onpeaensiercs HIC u Hecymas cnocoOHOCTh KOHCTPYKIUH T10-
Cclie yCUJICHUSI.
6.2.5.3.Pacuer paBHOACHCTBYIONMUX BHYTPEHHUX YCHJIMHA OCYIIECTBISAECTCA UMCIICH-
HBbIM MHTEIPUPOBAHUEM JMIOPHI HANPSKEHUI B HOPMAJILHOM CEYEHHUHM 3jeMeHTa. [ 3Toro
cedyeHHe pa3douBaeTcsl Ha Majble 1Mo BbicoTe nojockl (Puc. 6.2.5). Pacuetnas cxema nedopma-

IIMOHHOM MOJIEIN MpeJicTaBlIeHa Ha puc. 6.2.6.

2 ) < on en

Zi

= ’ &i

Ci
Yo
Yi
3
As 2 o1
1 F} y €1
|
As n+l On+l En+1
b

Puc. 6.2.5. Dmtopsr pactipenenenus AehopManyii 1 HaPSHKEHUH 10 BBICOTE CEYCHUS
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0 0 TOJTH
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At Ebi Ebi 8"10" Ebi noJH
b f &f

Puc. 6.2.6. PacueTHas cxema neopMaliMiOHHOM MOJIeNn

Pacuer n3rndoaemMupIix JIeMEHTOB

6.2.5.4. ]I n3rnb6aemMbIX B TNIOCKOCTH CHMMETPHUU TIOTIEPEIHOTO CEUEHUS Keme300e-
TOHHBIX PJIEMEHTOB, U PACIIOJIOKEHUS OCH X B 3TOM MIIOCKOCTH, YpaBHEHUS PAaBHOBECH S BHEIII-
HUX CWJI M BHYTPEHHUX YCWJIMA B HOPMAJILHOM CEUCHHUHU KEJI€300€TOHHOTO JIEMEHTa MOTYT

OBITH MTPEOOPA30BAHBI CJIETYIONTUM 00pa3oM:

1
M, = Dnr (6.2.33)

X

Kpusnsna snemenra:

1 &y & E

P - = 6.2.34
I bei sXj Z fxk ( )

JKecTkoCTHBIE XapaKTE€pUCTUKHA HOPMAJIBHOTO CEYEHUS Dij B 00IIIeM CiTy4ae cieayeT

OTIPEACIISITh IO (hOpMyJIaM:

D11 = Z'Abizbzxi Ebei + Z'A%jzszxj EsjVsj + ZAkafzxk Efk
i j k
(6.2.35)

D, = Z'AbiEbvbi + ZA%J EsjVsj +;Akafk ,
j
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rJe 3Ha4eHus KOOQPUIMEHTOB yIIPYTroCTh Vi, Vg ONMPENENAIOT U3 COOTHOILIECHHUS 3Ha-

YeHU HampspKeHUH U aeopmaiuii B paccMaTpUBaeMbIX TOYKAX COOTBETCTBYIOUIUX JHA-

rpaMM COCTOSAHUA MATCPUAJIOB, ACJICHHBIX HA MOAYJIb YIIPYTI'OCTHU MaTCpHaJIa:

v Oy,
bi — ; 6.2.36
Eb,redgbi ( )
oy
V. =
ST E g (6.2.37)

sj<'sj
6.2.5.5.Ha nepBom aTarie pacuera 3aaeTcsi HEKOTOPBIH 1Iar Mo MPUPAIISHUIO U3rubda-

Omero MOMCHTA. Ha KaXIO0M HIare OoIpCACICTCA KOOpaAnHaTa HCHTPA TAKCCTH CCUCHUA yo

LAY EVy + 2 A Egvy
= : J
yo D33

(6.2.38)

B marpuue Dj; mocnensee craraemoe Zk: Ay E MPUHUMAETCS] PAaBHBIM HYIIIO.

I[e(l)OpMaLII/II/I KaXJ10T0 BOJIOKHA CCUCHUA OIPCACIIAIOT HCXOOAA U3 PABHOBECHUA CCUCHUA

¥ COBMECTHOCTH Jie(popmariuii BOJIOKOH MPH BO3PACTAIOIIEM BHEIITHEM MOMEHTE:

0

Eq =M, 2 e 2= Yo Vi (6.2.39)
Dll

0 _ Zsoxj ZO _

%—MXD rae Log = Yo — Y, (6.2.40)

11

2

B matpuie D11 mociiennee cinaraemoe Z Asz fkk —fk Ha IIEPBOM dTaIle NPUHUMAETCSA
k

PaBHBIM HYIIIO.
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MOI[YJ'II/I YHOpPyroctu OeTOHa U CcTaHu 1, COOTBCTCTBCHHO, KOOpAWHATA LECHTPA TAXKCCTHU

cCucHUsd, ABJIAIOTCA IICPCMCHHBIMU BEJIMUYNHAMU, 3aBUCAIIIMMHA OT YPOBHA HAT'PYIKCHHA. 3Ha-
YCHUA yo, Eb 144 Es I KAXKIIO0T0 JTalla MOTIPYXKCHUA YTOUYHAIOTCA B XOAC UTCPALIMOHHOI'O

mpoliecca, UCIOJb3ysl COOTBETCTBYIOIINE BETMYUHBI KO3(PPUIIMEHTOB yIIPYTOCTH.

VYcnoBue CXOANMOCTH UTCPALMOHHOIO ITPOLCCCA BBIITOJIHACTCA 110 KPUBU3HEC 3JICMCHTA

6.2.5.6.11oBTOpSAS pacueT U yTOUHSAS 3HAYEHUS CEKYIIUX MOAYJIEH fedopMaliuii, B Kax-

noM cedeHuu anemenrta onpeaenseM HJIC, cooTBeTcTByronee 3aganHon Harpyske. HaiineH-

HbIE 3HAYCHUS eopMaliii B K&KI0OM BOJIOKHE Ha BTOPOM 3Tarie (ITocjie yCHUICHHs) paccMaT-
pHUBAIOTCS KaK Ha4aJIbHbBIE.

6.2.5.7.Ha BTopom atarne pacdyera BBoguTcs cioit CBA u3 momuMepHbIX KOMITO3UTOB.

JI1st u3rubaeMbIX 3JIEMEHTOB BIMSIHUE HAYaJbHOTO HAMPSKEHHO-Ie(hOPMUPOBAHHOTO

COCTOSIHUSL YYUTBHIBACTCS C UCIOIB30BAaHUEM MPUHITUIIA CYTIEPIIOZUIINU. DJIEMEHT KOHCTPYK-

MU B O0OILIEM CiTy4yae J0 MPOBEACHUS YCUIICHUS HAXOAMUTCS MOJ] Harpy3KOl U UMEET HEKOTO-

0
peie nedopmaruu €, onpesieieHHbIe Ha TIEpBOM dTarie pacuera. Jledhopmaimy B OCHOBHOM
CEUYEHUH TOCTIe YCUIICHUSI HAaXOIATCS Kak CyMMa HE3aBUCUMBIX AedopMaliuii OT Harpy3KH 10

YCUJICHUS M JIONOJTHUTEIBHBIX Je(opMarimii:

NOJIH

g =g+ (6.2.41)

6.2.5.8.Vcxons 13 npeanosoxKeHus: 0 )KECTKOM KOHTaKTe BHEITHEH apMmaTypsl U Oe-
TOHA OCHOBHOTO CEYCHHS, YCJIOBHE ne(OpMUpOBaHMS BHEITHEH apMaTypbl MOJ PacuyeTHOMN

Harpy3kou MMeeT BHUJ:

noaH oon

g =g, (6.2.42)

oon
rae €, - IONOJHHUTENbHAS Ae(opMaliis KpalHEero pacTSIHYTOrO BOJIOKHA OETOHA.
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B pacuere nepopmanuii koopaunatsl cios CBA mo BblcOTe aJisi MPOCTOTHI U BBUIY
Majoi TONIMHBI (0OBIYHO MopsiAKa 1-2 MM) IPUHUMAIOT PaBHBIMU KOOpJIMHATE KpaHEro

pPacTSHYTOTO BOJIOKHA OETOHA.

[lonHb1H MOMCHT, BOCHpI/IHI/IMaCMHﬁ CCUCHHCM II0CJIC YCUJICHUA

M,.=M;+M, . (6.2.43)

NOJIH
rae M 0= M « - HauaJIbHBIA U3ru0aroii MOMEHT, paBHBIN JEHCTBYIOIIEMY MOMEHTY
Ha IEPBOM JTarle.

6.2.5.9.J/lepopMupoBaHHOE COCTOSIHHE H3TH0AEMOTO 3JIEMEHTa MOXKHO OJHO3HAYHO

0XapaKTepU30BaTh KPUBU3HOW U KOOPAUHATOM IIEHTPA TSHKECTU CEUECHUS:

TS0 = (6.2.44)

3HaueHue KpPUBHU3HBI Ha IICPBOM IIAre pacdcrta YCHUJICHHOI'O CCUCHHA IIPHUHHUMACTCA

1 1

PaBHBIM KPHBHU3HE 3JIEMEHTAa KOHCTPYKIMU 10 YCHIICHUSA 7r nomn rT), MMOCKOJIbKY BEC BCEU

X X
CUCTCMBI YCUJICHUA HC3HAYNUTCIICH U HC OKAa3bIBACT BJIMSAHHNA HA HaHpH)KeHHO-,Z[C(i)OpMI/IpOBaH-

HOE COCTOSIHUE KOHCTPYKIIMH.

Janee npu pacuere Ha ACHCTBHUE JOMOJHUTEIBHOTO MOMEHTA M,.,. ompeeIisieM KO-

opauHaTy Y,,,, TOJOXKCHHS HEHTpaIbHOM OCcH U 1ehopMaIiK B OETOHE, CTAIbHOM apMaTtype
Y apMaType YCUJICHUS:
LAY EVy+ 2 A Egvg + 2 AYE,
i j k

yno.dﬂ = (6245)
D33

0
noan noJin

Z Xi
gbi = gt?i + M X I:)b, rae bxi = ynOle o yi ) (6246)

11

37



CTO 38276489.001-2017

Z non
nomn __ 0 sXj nom __
85] - 85] + M oon D rﬂe ZSXj - ynojm - y] , (6247)
11
Zy
nomH __ nomH __
gf - Maon D rac fok - y}’lO/lH - yk (6248)

11

Ha stom sTane pacuyera B MaTpuibl ;keCTKOCTH D33 v D11 Tenepb BXOAAT ciaraéMbi€ OT

BHEIIIHEN apMaTyphl.

JlanpHeHmii pacueT ¢ yTOUHeHHeM MOy ieopmalinii yCUIEHHOTO CEUeHUS Kelle-
300€TOHHOTO 3JIEMEHTA CJIEAYET BBINOJIHATh AHAJIOTMYHO pacyeTy KOHCTPYKIMHU Oe3 ycuiie-

HU (110 aHajoTuH ¢ 1. 6.2.5.4-6.2.5.6 HacTosimero cranaapTa).

6.2.5.10. PacueT HOpMaJIbHBIX CEYEHHI >KENE300€TOHHBIX 3JIEMEHTOB IO MPOYHOCTH

IIPOU3BOIAT U3 YCHOBHﬁI

Ep max \ S (6.2.49)
gs,max‘ < gs,ult (6250)
&t o S E1un (6.2.51)

3HaueHus NpeAenabHbIX AedopMannii 0eToOHa U apMaTypsl &, U € IPUHUMAIOT CO-
riacHo 1. 8.1.24 CI163.13330.

J{n1st u3rudaemMbIX 2JIEMEHTOB, B KOTOPBIX HE IOMYCKAIOTCS TPEIIUHBI, YYET paboThI pac-

TAHYTOI'O OeToHa dJIEMEHTA OCYIICCTBIIAIOT C UCIIOJIb30BAHHUEM YCIIOBUA!
‘8bt,max‘ < Epgun (6.2.52)

Epure - Onpenensercs cornacHo 1. 8.1.30 CI163.13330.

o &
6.2.5.11. 3naueHust mpeAeabHbIX AeopManuii BHEIIHEro apMupoBanus ' ciemyer

MPUHUMATh COTJIACHO 1. 5.2.6.
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6.2.5.12. B pe3ynbpTare pacuera 1o npeioKeHHOM METOINKE ONPEeseTCs HeCyIas
CTIOCOOHOCTB MCXOJHOW M YCUJICHHOW KOHCTPYKITNH, a Takke ne(opMaluy ¥ HAIPSHKEHUS B
MaTepuagax Ha JIIoOOM 3Tare 3arpyKeHu .
[TogOop ceveHUs BHEIIHErO apMUpPOBaHMs M3 IMOJMMEPHBIX KommoszutoB Carbon-
Wrap® npou3BOAUTCS METOIOM TIOJICTAHOBKH B MCXOHBIC TAHHBIE JJI pacyeTa TaKo# IUIo-
maau ceuenns CBA, kotopas 00ecieunT mMpoOYHOCTh CEUCHHS TIPU 3aJaHHOM BHEITHEM MO-

MCHTC.

Pacyer BHELIEHTPEHHO CoKATHIX 3JI€EMEHTOB

6.2.5.13. Jlnsa cxaTo-u3rudaeMbIX AIEMEHTOB, YCUIICHHBIX CUCTEMON BHEIITHETO apMHU-
pPOBaHUS U3 KOMIIO3UTHBIX MaTepUaIoOB, HA KOTOPbIE ACHCTBYIOT U3rHOAIONIE MOMEHTHI ABYX
HaIpaBJICHUN W TPOJIOJIbHAS CHJIA, YPABHEHUS PAaBHOBECHS B HOPMAJIbHOM CEUYEHUH MOTYT

OBITH MTPeOOPa30BaHbI CIETYIONTUM 00pa3oM:

1 1
M, =D, r"" D, r (6.2.53)
X y
1 1
M y = D, —+D,,— (6.2.54)
r r,
1 1
N =D, - +D,, r (6.2.55)
X y

YKecTKOCTHBIE XapaKTepUCTHKH HopMaitbHOro cedenust D,,, D,,, D;; cnenyer ompe-

JEeNSATh Mo (hopmymam:

D, =2, 'Abizbzyi Evyi+2. Asjzszyj Egvg + 2. AwZ fy" Br; (6.2.56)
J- k

D, = Z'Abiszizbyi E,vy + ZAstsijsyj Egvy + Zk:AkakanykEfk (6.2.57)
i J
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D, = Z AL BV + Z Asj stj EsjVsj + Zk: AvZ o Eq (6.2.58)
i j

6.2.6. Pacuer 1o NpoYHOCTH ceYeHU i, HAKJIOHHBIX K MPOA0JILHOM

OCH M3ru0aemMoro 3JIeMeHTa

6.2.6.1.YcuieHne HaKJIOHHBIX K MPOJI0JIbHON OCH CEUCHUIN U3rn0aeMBbIX KeIe300€TOH-
HBIX JIEMEHTOB JJOCTUTAETCSI ITyTEM HaKJIEUBAHMsI CUCTEMbI BHEILIHETO ApMUPOBAHUS U3 I1OJIN-
MEPHBIX KOMIIO3UTOB B MOMEPEYHOM HAMpaBICHUH K OCH 3JIEMEHTa WX MEPHEeHINKYISIPHO
NOTEHLHAJIbHBIM TPEUIMHAM B OIIOPHOM CEYEHHH.

Bxutag cucTeMbl BHEITHETO apMUPOBAHUS U3 TTOJMMEPHBIX KOMIIO3UTOB B YBEITUUCHUE
IIPOYHOCTH Ha CABUT AJIEMEHTA OCHOBAH Ha paboTe PUOpPbI COOTBETCTBYIOUIETO HAIIPABICHHUS
110 OTHOUIEHMIO K MPENoIaraéMoil TpaeKTOpUu TPELIUHBI.

6.2.6.2.HaknenBanne CBA mpu yCWJICHHH HAKJIOHHBIX K MPOJOJIBLHOM OCH CEUeHUM

IIPOU3BOJUTCS B BUJE JIBYX U TPEXCTOPOHHUX XOMYTOB («II»- 0Opa3Hoe), a Takxke B BUuAE 00-
HIero O0O0epThIBAHMS, OXBATHIBAIOIIETO BCE CEUCHHUE KEIE300€TOHHOIO 3JEMEHTa (CM. pHC.
6.2.7).

6.2.6.3.B menom pacyeT mo MPOYHOCTH HAKJIOHHBIX CEUEHUU >KENe300€TOHHBIX dJIe-

MEHTOB, YCHUJICHHBIX BHEITHUM apMUpPOBaHWEM, MPOU3BOAUTCS corimacHo m.a. 8.1.31-8.1.35

CII 63.13330 c yuerom pabotsl xomyToB CBA.

A ] ) i

A A o

- ~ ~
~ ~ ~

A A A

77 77 77

o7 o 7

O6miee oOepThIBaHKE «II»- oOpa3zHOe HaKJIeNBaHUE HakneunBanue ¢ 2-x CTOpoH

Puc. 6.2.7. Cxemsl ycuiienust CBA HaKJIOHHBIX CEUEHUN N3THOAEMBIX DJIEMEHTOB
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Pucynok 6.2.8 WwumocTpupyeT napaMerpbl, KOTOPbIE UCIOJIb3YIOTCS JJIsl BHIYMCIICHHUS

MPOYHOCTH HAKJIOHHBIX ceueHuit ¢ yuerom CBA.

Puc. 6.2.8. Pazmemienue CBA xoMyTOB 117151 yCUJIEHUS HAKJIIOHHBIX CEYEHUN

6.2.6.4.PacueT mo mpOYHOCTH HAKIIOHHBIX CEUCHUN JKeTI€300€ TOHHBIX AIIEMEHTOB, YCH-
neHHblx CBA, mpou3BoauTcs Ha JEeHCTBUE MOMEPEUYHBbIX CUJI MO HAKJIOHHOHM IO0JI0CE MEXAY
TpeIlMHAMU, [T0 HAKJIOHHOM TPELMHE U Ha JIEHCTBUE U3TMOAIOIIEr0 MOMEHTA 110 HaKJIIOHHON
TpeIIrHE.

[Tpu 3TOM yuuTHIBaeTCs HanboJiee ONacHOE 3arpyKE€Hue B Ipejieiax HaKJIOHHOTO ce-

YCHUA.

6.2.6.5.Pabota crucTeMbl BHEIITHETO apMUPOBAHUS MPU pacyeTe Mo MPOYHOCTH HAKIIOH-
HBIX CEUYEHUH MO HAKJIOHHOM M0J0ce MEX]y TPEIIMHAMU HE YUUTHIBAETCSI.
6.2.6.6.PacueT ycuneHHBIX Kene300€TOHHBIX AJIEMEHTOB 110 HAKJIOHHBIM CEYEHHUSM Ha

I[GﬁCTBHC IMOIICPCUYHBIX CHUJI IIPOU3BOIUTCA U3 YCIIOBUA!

Q=<Q, +Q,, +Q;, (6.2.59)

rac Q - IOIICPCYHaA CHJia B HAKJIOHHOM CCUYCHHH C I[JIHHOfI IMPOCKIUH C Ha poa0Jib-

HYIO OCb 3JICMCHTA, OIIpCACIIACMasd OT BCCX BHCITHUX CHUJII, PACITIOJIOKCHHBIX IO OJHY CTOPOHY

OT paCCMAaTPUBACMOI'O HAKJIIOHHOT'O CCUCHMU,

Qpr Qur Qs - MOTIEPEYHBIE CUJIbI, BOCTIPUHUMAEeMbIe OETOHOM, MTOTIEPEUHON apMarTy-

poit, monepeyHoit CBA u3 MOJIMMEpPHBIX KOMIIO3UTOB B HAKJIOHHOM CEYEHHHM COOTBET-

CTBCHHO.
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[Tomepeunas cuiia, BOCIpHHIMaeMasi OETOHOM B HAKJIOHHOM CEUEHUH, OMPEesIeTCs
o ¢opmyiie:

_15R, bh}
C

Q, (6.2.60)

Ipu stom Q, npunnmaercs pasuoii 0,5R, bhy <Q, <2,5R bh .

Veume Qg, st momepeuroit apMaTypsl, HOPMAIBHOI K IPOJOIBHON OCH DJIEMEHTa,

ompenenseTcs mo Gopmyie:
Q. =0,75q,,c, (6.2.61)

0, - ycuiIne B momepevHo# apMaType Ha €AMHUILY JIHHBI DIEMEHTA:

R
gy = “SAW (6.2.62)

w

Pacuer MMPOU3BOAUTCA I pssaa pacCiliOJOKCHHBIX 110 JJIMHE 3JICMCHTA HAKJIIOHHBIX CC-

YeHUM pu Harbosiee OMacHOM JAJIMHE MPOEKIIMK HAKJIOHHOTO ceuenus C. [Ipu atom muny C
npuanmator C < 2N, .
Venmue Q¢ u1st monepeyHo HANPAaBIEHHOTO BHEITHETO apMUPOBAHMS U3 OIMMEPHBIX

KOMITO3UTOB, OTIpeIeisIeTcs 1o hopmylie:

A o
Q =v,—o ¢, (6.2.63)
f
rme C<2d, ;
A, =2nt. w,
o, =&k,
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Koadoumnuent ¥ ¢, 3aBucsammii ot cxemsl Hakiekun CBA, 175 MOMHOCTHIO 0OEpHY-

ThIX ceueHu npuHUMaeTcs paBHbIM 0,95; mi1s TpexcTopoHHUX «I1»-00pa3HbIX XOMYTOB WU

MIPUKIICCHHBIX K HAPYKHOH MTOBEepXHOCTH ciioeB — 0,85.
B ciyyae HakienBaHUs XOMYTOB BHEIIIHETO apMUPOBAHUS MO YTJIOM O K POAOIBHOM

ocu xene3o0eTonHoro snementa yeunue Q; ompenensercs mo gopmyre:

A0, Sina

Qi =y, — ¢ (6.2.64)
f

MakcumanbHas pacuetHas nqedopmanust CBA onpezaensieTcs B 3aBUCUMOCTU OT CXEMBI

HaKJIEUKH:

& ult — 0;004 < 01758f - JI1 CUCTCMBI BHCINHCT'O apMUPOBAHMA, OXB&TBIB&IOHIGIZ BCC

CEUYCHHE JKEJIe300€TOHHBIX U3rM0AeMbIX 3JIEMEHTOB (BKPYTOBYIO);

Et e = K,&; <0,004 - m1s crcTeMbl BHEIIHEr0 apMUPOBAHNS, HE OXBATHIBAIOLICH BCE

CEUYEHHE JKENIe300€TOHHBIX U3rM0AEMBIX 3JIEMEHTOB (ABYX U TPEXCTOPOHHUE XOMYTHI);

KoaddunmenT 3amaca no crerieH1o kv ompenenseTcs mo hopmyiie:

kL o9
= 11000, =07 (6.2.65)

rne L, -sddexTuBras nmmna ankepoBkH, onpenesemas o dpopmyie (6.2.27);

k, - K0>()(UIIMEHT, yIUTHIBAIOIIMI IPOYHOCTE OeToHa neMenTa, Ry B MIla, onpene-

JSIOT 110 hopMyIie:

k =] & 6.2.66
1 27 ’ ( )

k2 - KO3 PUIIMEHT, YUUTHIBAIOIINN CXEMY HAKJICHKU:
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- s TpexctopoHHuX (I1-06pa3HbIX) XOMyTOB

df - Lf
Ky =—1—, (6.2.67)

Ky=—1—"— (6.2.68)

6.2.6.7.PacyeT yCHIICHHBIX KeJIe300€TOHHBIX 3JIEMEHTOB 10 HAKJIOHHBIM CEYCHHUSIM Ha
JeHCTBUE U3rHOAOIIero MOMEHTA 10 HAKJIOHHOM TPEIIMHE MPOU3BOIUTCS U3 YCIOBHS:

M <M, +M,, +M, (6.2.69)

rae M - uzrubaroinyii MOMEHT B HAKJIOHHOM CEUEHMH C IJIMHOM npoekiuu C Ha mpo-
JIOJBHYIO OCh 3JIEMEHTA, OMPEAEISEMbI OT BCEX BHEIIHUX CHJI, PACTIOJIOKEHHBIX IO OJHY

CTOPOHY OT paCCMAaTpUBACMOI'0 HAKIIOHHOI'O CCUCHUI

M., M,,, M, -usru6aronme MOMEHTHI, BOCTIpHHIMAaeMbIe POOIBLHOMN, OTeped-

HOU apMarypoil, nonepeunoit CBA 13 moJuMepHbIX KOMIIO3UTOB, IEPECEKAIOIINE HAKIIOHHOE

CCYCHUC OTHOCUTCIIBHO IMPOTHUBOIIOJIOKHOI'O KOHIIA COOTBECTCTBCHHO!
M, =N,z,, (6.2.70)
rac ZS - IJICYO BHYTpeHHeﬁ Hapbl CHJI; I[OHYCKaeTCH HpI/IHI/IMaTB paBHBIM 019h0
M,, =05-Q,,-C; (6.2.71)

M, =05-Q;-C (6.2.72)
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6.3. Pacuer mo npeaeJbHBIM COCTOSIHUSIM BTOPOI TPyNibl
6.3.1. Pacuer no o6pa3oBaHMIO TPEIINH
6.3.1.1. PacueT ycuiieHHBIX M3TH0AEMBIX KEJI€300€TOHHBIX 3JIEMEHTOB IO 00PA30BAHUIO

TPCIIUH CIICAYCT IIPOBOAUTDL U3 YCIIOBHA:

M>M., (6.3.1)

rie M - uzrubaronmii MOMEHT OT BHEIIHEH Harpy3kKu OTHOCHTEIBHO OCH, HOPMaJIbHOM K
IJTIOCKOCTH AEUCTBUS MOMEHTA U MTPOXOISIIEN YEPE3 UEHTP TSHKECTH MPUBEICHHOTO T10-

IMCPCUYHOT'0 CCUCHUA 3JICMCHTA,

Mcrc - H3I‘PI6211-0HIHﬁ MOMCHT, BOCHpI/IHI/IMaeMHﬁ HOPpMAaJIBHBIM CCUCHHCM 3JJICMCHTA B

MOMCHT 06p330BaHI/ISI TPCIIUH.

6.3.1.2. B oOmem ciaydae u3rubaroniuit MOMEHT Mg ITpH 00pa30BaHUU TPEIIUH CIASAYET
OTIPENENATh 10 e(hopMaIMOHHOW MOJIETT W3 PEIICHUs TIPUBEACHHBIX B paszene 6.2.5 ypas-
HEHHSIX C YUETOM pabOThl OETOHA B paCcTIHYTOM 30HE HOpMaJIbHOTO ceueHus. [Ipu 3ToM pac-

YCTHBIC XapPaKTCPUCTUKKW MATCPUAIIOB IMPHUHUMAIOT IJI IIPCACIIBHBIX COCTOSIHUM BTOpOﬁ

IPYMNIbI, @ 3HAYEHUE Cotul IIPU HEMPOAOKUTEILHOM AeiCcTBUU Harpy3ku paBHbiM 0,00015.
VYIpomeHHo s 3JIEMEHTOB HPSIMOYTOJIBHOTO, TABPOBOTO WJIM JIBYTaBPOBOT'O CEUCHHMS

C apMaTypoii, pacloJIO)KEHHON y BEpXHEW U HUKHEH TpaHel, MOMEHT 00pa30BaHus TPEIIUH C

Y4E€TOM HEYNPYTUX AePOopMaluid pacTsIHYTOro OETOHA A0MyCKaeTCsa ONpeaeisaTh Mo Gopmyie:

Mcrc = I:\>bt,ser 'Wpl +N- €, (632)

rne Wy — ynpyromiacTu4eckuii MOMEHT COITPOTHBIICHUS CEUEHUs [Tl KpaiHero pac-
TSHYTOT'O BOJIOKHa OE€TOHa;

€y - PACCTOSIHUE OT TOYKH MPHUIIOKECHHS TIPO1016HOM crtbl N (pacrioiokeHHOM B IICH-
TPE TSHKECTH MTPUBEACHHOTO CEUSHUS DJIEMEHTA) JI0 SAPOBOM TOUKH, HanboJiee y1aJeHHON OT

PacCTSHYTON 30HBI, TPEIIMHOOOPAa30BaHUE KOTOPOU MPOBEPSIOT.

B dbopmyne 3HaK “TuTFOC” MPUHUMAIOT NP CKUMAFOTIIEH Tpo10sibHOM crute N, “munyc”

- IIPY PaCTATUBAIOLIEH CUJIE.
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6.3.1.3. /511 KOHCTPYKIUH C IpsIMOYTOJIbLHOM, TABPOBOM M JIBYTaBPOBOM (popMaMH I0-
NEPEYHbIX CeYeHUN 3HaueHue Wy IIpU AEMCTBUM MOMEHTA B IUIOCKOCTH OCH CUMMETPHUH J10-

MTyCKaeTCs BBIYUCIIATH IO (popmyIe:
Wy =7 Wy, (6.3.3)

rae y - KO3(pGUIHUCHT, TPUHUMACMBIA ISl IPSIMOYTOIBHBIX M TABPOBBIX CEUCHUN C
MOJIKOM B CXKATOM 30HE paBHBIM 1,3;
Wied - yOpyruii MOMEHT COITPOTHUBIICHUS ITPUBEICHHOTO CEUCHUSI 110 PACTSIHYTOM 30HE

CEUEHMSI, OTIpeAeNIIeMbIN 10 (opMyIie:

Ire .
Wieg =1 (6.3.4)
Y,

I red — MOMCHT MHCPLUU ITPUBCACHHOI'O ITIOIICPCYHOI'0 CCUCHUA OTHOCUTCIIBHO €T0 LICH-
Tpa TAKCCTH, OHpeﬂeJ'I}IGMBIﬁ C YUCTOM HaJIW4YMA TPCUIMH W BBIIMIOJHCHHOI'O YCHIICHHUA KOM-
INO3UTHBIMU MaTCpHajlaMu

Yt - paCCTOAHHUE OT HanoOoIce PaCTAHYTOI'O BOJIOKHA OcToHa A0 OCHTpPA TAKCCTHU IIPUBC-

ACHHOT'O IMOMCPEUYHOI0 CCUCHUA DJICMCHTA!

St red
y =_"'1 " , e N
A (6.3.5)

T7€ Stred - CTATHICCKANA MOMEHT IIJIOMIAIN TTPUBEACHHOTO TIOTIEPEYHOTO CEUCHHMS dJIe-

MEHTa OTHOCUTEIHLHO Hanbosiee pacTIHYTOro0 BOJIOKHA OETOHA.

MomMmeHT HHCPIHHU ITPUBCACHHOIO ITOIICPCYHOI'O CCUCHUA OTHOCHUTCIIBHO €0 ICHTPA TA-

YKECTH ompeensieTcs no popmyie:

Ired:Ib+|s'a52+|s'asl+|f'af, (636)
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rIe |b, |S, IS!If - MOMEHTBI MHEPLHH TUJIONIAIEH CEUYeHMUs] COOTBETCTBEHHO CXKATOU

30HBI OETOHA, PaCTSHYTOW apMaTypbl, CXKAaTOW apMaTypbl, BHEITHETO YCHUJICHUS KOMITO3HUT-
HBIMHM MaTepuajiaMi OTHOCUTENIBHO IIEHTpa TSKECTH MPUBEICHHOTO 0e3 yueTa OeTOHa pacTsi-

HYTOM 30HBI OMEPEYHOTO CEYEHUS;
Ay Ay, A - KOOPOUIUESHTHI MPUBEICHUS PACTIHYTOM apMaTyphbl, CKaTON apMaTyphl U
BHEIITHET0 YCUJICHUS] KOMIIO3UTHBIMH MaTepruaiaMu K OETOHY.

3uavenus |- u |- onpenensior mo o6umM mpaBuiIaM COMPOTHBIEHUS MATEPHATIOB,
IPUHHUMAs PACCTOSIHUE OT HanboJiee CKaToro BOJIOKHA OETOHA /10 EHTPA TSKECTHU MTPUBEICH-

HOTO (¢ Kod(pdumeHTamMu IpUBEICHUS Xy U s, ) IOMEPEUHOT0 CCUCHHS 0e3 yueTa 6eToHa

PACTAHYTOM 30HBI Yop .
Paccrosaue €, onpenensercs mo Gopmyse:

Wred

& = AL (6.3.7)

Ared - IIomaAab CCUYCHUA IMTPHUBCACHHOI'O IMMOMCPECUYHOro CCUCHUA DJICMEHTA, OIIPCACIIAA-

emas 1o popmyiie:
A =A+A-a+A-a+A -ay, (6.3.8)
a U a; - KO3(DPUITMEHTHI TPUBEIACHUS CTATBHON apMaTyphl M apMaTyphl U3 MTOJTAMED-

HBIX KOMIIO3UTOB K O€TOHY, OIIpeieiieMble U3 COOTHOLIEHUH:

a=—; a,=—, (6.3.9)

A A A n Af - TUIOIIA/IA TIOTIEPEYHOTO CEUCHHUS COOTBETCTBEHHO OETOHA, PacTsIHY-

TOU CTAJIbHOM apMaTyphbl, CKATOW CTAaJIbHOW apMaTypbl U apMaTypbl U3 NOJUMEPHBIX KOMIIO-

3UTOB.
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6.3.2. Pacuer 1o pacKkpbITHIO TPEIIUH

6.3.2.1. PacueT no pacKpbITUIO TPEIIUH >KEJI€300€TOHHBIX AJIEMEHTOB, yereHHbIX CBA

N3 ITOJIMMCPHBIX KOMIIO3UTOB, CJICAYCT IPOBOANUTDH ITPOU3BOANTL U3 YCIIOBHA:

Acre < acrc,ult-’ (6310)

1€ Acrc — LIMPUHA PACKPBITUS TPEIIHMH OT JICHCTBUS BHELIIHEN HArpy3KH;
Acre,ult — MPEIEIBHO JOMYCTUMAs IIUPUHA PACKPBITUS TPEIIMH.
3HAYEHHUS Acre,ulit JPUHUMAIOT PABHBIMH:

a) U3 yCIOBUs 00€CIEUECHUsI COXPAHHOCTH apMaTyphbl:

0,3 MM — IIpY TPOIOIKUTEIBHOM PACKPBITUHU TPEIIVH;

0,4 MM — IIpY HENTPOAOJKUTEIBHOM PACKPBITUH TPELIVH;

0) U3 yCJIOBHS OTPaHUYECHHS MPOHUIAEMOCTH KOHCTPYKIIHMMA

0,2 MM — IIpY TPOIOIKUTEIBHOM PACKPBITUU TPEIIVH;

0,3 MM — IIpX HENTPOAOJDKUTEIBHOM PACKPBITUH TPELIUH.

6.3.2.2. Pacuer xene300€TOHHBIX AJIEMEHTOB CIIEAYeT MPOU3BOAUTE IO MPOIOKUTENh-
HOMY U 10 HEMPOJOIKUTEIHBHOMY PACKPBITHIO HOPMATBHBIX U HAKJIOHHBIX TPEITUH.

[HIupuHy NPOAOIDKUTETLHOTO PACKPBITHS TPEIIUH ONPEACIISIOT 110 GopMyIie:
cre = acrcl' (6.3.11)

[IupuHy HEMPOAOIKUTEIBHOTO PACKPBITHSI TPEUTUH — 10 (hopMyJIe:

8cre = cre1 +8crc2 ~8cre3 ’ (6.3.12)

a o
rae o'l — mupuHa pacCKpPBITUS TPEIIUH OT MPOIOTIKUTEIHLHOTO IEUCTBUS TOCTOSTHHBIX

N BPEMCHHBIX IJIMTCIIbHBIX HAI'PY30K;

a .
Crc2 — MUpUHA PACKPBITHS TPEIINH OT HEMPOJOJDKUTEILHOTO JIEHCTBUS TTOCTOSTHHBIX

Y BPEMEHHBIX (JUIUTENBHBIX U KPATKOBPEMEHHBIX ) HATPY30K;
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a o
cre3 — MHPYHA PACKPLITHUA TPCIIWH OT HCIIPOAOJIKHUTCIIBHOIO JCUCTBUA IMOCTOAHHBIX

N BPpEMCHHBIX IJIMTCJIbHBIX HAI'PY30K.

6.3.2.3. PacueT mupuHBI pPaCKpPBITHS TPEIIUH, HOPMAIBHBIX K MPOJIOJIBHON OCH yCUJICH-
HOT'O ’KeJIe300€TOHHOTO AJIEMEHTA, CIIEAYeT MPOU3BOINUTH, IPUHUMAs B pacueTHBIX (popmynax
reOMETPUUECKUE XapaKTEPUCTUKU CEUCHUS FJIEMEHTA C YU€TOM apMUPOBAHUS KOMIIO3UTHBIMU

MaTtepuansamu 1mo Gopmyse:

GS
i =01 P2 Py s W5 ks, (6.3.13)

S

I7I€ Cs — HaMpsHKEHUE B MPOJIOJIBHON PacTIHYTOM apMaType B HOpMaJIbHOM CEYEHHUH C
TPEIIMHON OT COOTBETCTBYIOIIECH BHEITHEN HATPY3KHU;

|, — 6azoBoe (6e3 yuera BIMSHMS BHA TIOBEPXHOCTH apMaTypPhl) PACCTOSHHE MEXKITY
CMEKHBIMH HOPMAJIbHBIMU TPEIIUHAMM;

s — KOOPDUIIMEHT, YUUTHIBAIOIIUNA HEPABHOMEPHOE pacIpeieiieHue OTHOCUTEIbHBIX

nedopMarii pacTIHyTOM apMaTyphl MEXKITy TPEITUHAMH JOITyCKAeTCsS MPUHUMATh PaBHBIM
1,0. Ecu mpu saTOoM @, > A i, TO JUI U3TUOAEMBIX 3JIEMEHTOB 3HaueHUe Ko3(duunenTa

Ws JOIYCKAETCsl ONPEALNATH 10 (GopMyJIe:

M crc

y,=1-08-—2¢, (6.3.14)

(1 — KO3(PPUIUEHT, YUYUTHIBAIOIIUN MTPOJOJIKUTEILHOCTD IEUCTBHS HATPY3KH, IPUHU-

MaeMblii paBHBIM:
1,0 — mpu HEMPOAOIKUTEILHOM JIEHCTBUU HATrPY3KH;
1,4 — npu NpOAOIKUTEIILHOM JEHCTBUN HATPY3KHU;

(¢2 — KO3(PPUIUEHT, YUUTHIBAIOIINI MPOPHUIIb TPOJOJIILHON apMaTypbl, IPUHUMAEMbIH

paBHBIM:
0,5 — my1s1 apMaTypsl IEPUOIUYECKOTO TPOPUIIS;

0,8 — mys1 TmaaKo# apMaTypshl;
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(3 — KO3 PUIIMEHT, YIUTHIBAIONTUH XapaKTep HArpyKCHUs, IPUHUMACMbIA PaBHBIM:
1,0 — 11 57IEMEHTOB U3rH0ACMBIX U BHEIICHTPEHHO CXKATHIX;
1,2 — nast pacTSAHYTBIX 3JIEMEHTOB.

(4 — KOO(PPUIUEHT, YUUTHIBAIOIINN COBMECTHYIO pa0OTY YCHUJIICHHBIX KOMIIO3UTHBIMU

MaTepHalaMH >KeJIe300€TOHHBIX 3JIEMEHTOB, IPUHUMAEMbI paBHbIM 1,4;
3HaueHUs HANPSHKEHUSI O B PACTSHYTOM apMarype M3ru0aeMbIX 3JIEMEHTOB ONpeie-

JSTEOT TI0 hopMyIie

o :M(ho_yc).

s |
red

O (6.3.15)

A€ g, Yo — MOMEHT MHEPLUHH U BBICOTA CXKATOM 30HBI MPUBEACHHOTO ITONIEPEYHOTO

CEUEHHUS DJIEMEHTA, ONPEENIIEMbIE C YUYETOM IUIOLIAAN CEUEHUS! TOJBKO CXKATOW 30HBI Oe-
TOHA, IUIOLIAJIEH CEYEHUS PACTAHYTON U CKATOM apMaTyphl, YCUIICHHUs] KOMIIO3UTHBIMU MaTe-
puanamu, IpUHUMasi B COOTBETCTBYIOIIMX (pOpMyJiax 3HaueHUs KO3(pPpuuueHTa npuBeaeHus

apMaTypsl K OETOHY O.gy = Ol .

I[JBI M3rH0aeMBIX 3JIEMEHTOB Yc=X, 1€ X — BBICOTA CXKaTOM 30HBI 6€TOHa, omrpceacirsicMast

COTJIACHO TIPU Olgy = Oy .

3nadenne K03 UIMEHTA TPUBEACHUS apMaTyphbl K OETOHY Os1 OMPEAEIsoT 1o ¢Gop-
MmyJe:

E

S

Ay = Qg = E ) (6316)
b,red

rie Epred — MpUBeACHHBIN MOMYIb AchOpMaAIllUA CKATOTO OETOHA, YUYUTHIBAIOIIMNA He-

ynpyrue aeopmaiuu cxaToro 0eToHa 1 onpeaeseMblid o popMmyie:

E _ Rb,n
b,red — ’ (6.3.17)

€p1,red

KosdduimenT npuBeneHrs BHEIIHETO YCUIICHHUSI KOMIIO3UTHBIMU MaTepuaiamMu orpe-

nensiercs no popmyie:
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Ef

b
Eb,red

a, = (6.3.18)

JIst m3rubaemMbIxX IJIEMEHTOB TOJIOKEHNE HEUTPAIBHONW OCH (CPeHsIS BBICOTA CIKATOM

30HbI OETOHA) ONPEACIIAIOT U3 YPaBHEHUS

Spo =y " Sgg — gy Sgp + s - S| (6.3.19)

rIe Sb0185018501sf — CTaTUYECKHE MOMEHTBI COOTBETCTBECHHO C)KaTOHM 30HBI OETOHA,

PACTAHYTOM U CKATOW apMaTypbl OTHOCUTEIBHO HEUTPATILHOU OCH.

JIns1 IpAMOYTOJIBHBIX CEYEHHUM C PACTAHYTOU M CKATOW apMaTypOW U BHEUIHUM apMU-

pOBaHKEM KOMIIO3UTHBIMU MaTe€pUajiaMH BBICOTY CXKAaTOM 30HBI ONIPEACIISIIOT 110 (hopMyJie:

. . a .
X = hol:\/<:usasz + U O+ A )+ 2[/”3“52 + U O h7+:ufaf J _(/usasz + U O+ O )
0
(6.3.20)

. A
rae s :bih; Hs =7, H¢ =
0

3HaucHUs 0a30BOr0 PACCTOSHUS MEKIY TpeumHamu ls onpeaensroT mo dhopmyiie

At
|, =0,5-28t.d_,
A (6.3.21)

u npuanMarot He MeHee 10 ds u 100 mm u He Gonee 40 ds u 400 mm.
31ech Apt — TJIOIIAIb CEUCHUS PACTIHYTOTO OETOHA;

As — Tuioniaib CEUYEHUs: pacTIHYTON apMaTyphl;

ds — HOMUHAJIBHBINA JUAMETP apMaTYPHI.

3HaueHust Apt OPEIEIISIIOT 10 BBICOTE PACTSHYTOM 30HBI OETOHA Xt, UCIIOJIb3YsI TpaBUia
pacuera MOMeHTa 00pa3oBaHus TpemuH. [Ipu 3TOM BbICOTA pACTAHYTON 30HBI OETOHA MPHU-

HHUMaeTcs He MeHee 2a u He 6onee 0,5h.
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JI71st IpsSAIMOYTONBHBIX, TABPOBBIX U JBYTABPOBBIX CEUEHHUU BBICOTY PACTSHYTOW 30HBI

X; TOTIyCKaeTCsl OMPEeaesITh o (popmyie:
X =YK, (6.3.22)

E

S .

r7ie Yt - BRICOTA PACTSIHYTOM 30HBI O€TOHA KaK JIJIsl YIIPYroro Marepuaia rnpu o = £
b

K — monpaBounbIii K03 (HUIHUEHT, paBHBIA 11 IPIMOYTOIBHBIX CCYEHUI M TABPOBHIX

C MoJKo# B cxkaToii 30He — 0,90, ansa aByTraBpoBbix — 0,95.

6.3.3. Pacuer :kej1e300eTOHHBIX 3JIEMEHTOB 10 JAedopManusM

6.3.3.1. Pacuer xene300€TOHHBIX M3THOAEMBIX IIEMEHTOB, ycriieHHbIX CBA u3 momm-

MCPHBIX KOMIIO3HUTOB, CJICAYCT MIPOBOANTH IIPOU3BOANTL U3 YCIIOBHA:

f<f, (6.3.23)

rac f - pvaeTHBIﬁ HpOFI/I6 YCHIICHHOI'O ’KeJIe300€TOHHOTO 3JIEMEHTa OT I[GﬁCTBPIiI

BHEIIHEW Harpy3Ku;
f.. — 3HAaueHMWe NpeneNTHHO JONMYCTHMOTO MPOTrH6A YCHIEHHOTO KeIe300ETOHHOTO
HJIEMEHTA.

B oOmem cinyyae nporuOsbl :kesie300€TOHHBIX KOHCTPYKUUNA ONpPEeAesssioT N0 O0UuM
IpaBUJIaM CTPOUTEIBHON MEXaHUKH B 3aBUCUMOCTU OT U3TMOHBIX, CABUTOBBIX U OCEBBIX Jie-
(hopMaIMOHHBIX XapaKTEPUCTHUK JKeJIe300€TOHHOTO 2JIEMEHTa B CEUCHHUSAX IO €T0 JUTHHE (KpH-
BU3HBI, YIJIOB CIBUTa U T.11.).

Jlis n3rubaeMbIxX Kene300€TOHHBIX AJIEMEHTOB IMOCTOSTHHOTO TMOIMEPEUHOr0 CeUeHUs,
paboTaronx Kak CBOOOIHO OMEPThIC MIIM KOHCOIbHBIE OAKH, PACUETHBINA MPOTHO ompere-
asieTcs o opMmyIie:

1
f= ;. k-S-1% (6.3.24)
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1

rac r - IIOJIHAA KPUBHU3HA ’KeJIe300€TOHHOT'O OJICMCHTA,

K - - ko3 puuuenT NpuBUIEHNUS, IPUHAMAEMBII 1/ U3TMOAEMBIX KEJIe300€TOHHBIX
0ayiok paBHbIM 2,0;

S - - xoshuIEnT, IPUHUMAEMBIH Ul CBOOOIHO OIEPTHIX OANIOK PaBHBIM 5/48, s
KOHCOJIbHBIX 0aok — 1/3;

| - pacueTnsIii nponer Gankwy.

KpuBu3zHb! x&ene300€TOHHBIX JIEMEHTOB, YCUIICHHBIX KOMIIO3UTHBIMHU MaTepHaTaMH, B
o011eM cirydyae OnpeiessioTCs Ha OCHOBE HETMHEHHON AeopMaIlMOHHON MOJEIH.

VYTpoleHHO AJi1 Y4aCTKOB C TPEHIMHAMU KeJIe300€TOHHBIX M3TH0aeMbIX 3JIEMEHTOB

HOJIHYIO KPUBHU3HY OIPENENSIIOT o (hopMmyie:
L0
rolr), )y )y (6.3.25)

1 . .
(— — KpHUBHU3HA OT HCIIPOJOJIZKUTCIIbHOT'O ACUCTBUSA BCCU HAI'PY3KHU, HA KOTOPYIO IIPO-
r
1

U3BOJIAT pacyer o AepopManusm;

1 o
(— — KpUBHU3HA OT HCHIPOAOJDKUTCIbHOTO ACUCTBUA IMOCTOAHHBIX U BPEMCHHBIX JIU-
r
2

TEJIbHBIX HAarpy30K;
1 .
— | — KpMBHU3HA OT IPOJOJLKUTENBHOTO JAEHUCTBUS NMOCTOSHHBIX M BPEMEHHBIX JIJIN-
r
3

TEJIbHBIX Harpy30K.

1 o
KpI/IBI/I3Hy ’KeJ1e300€TOHHBIX DJIEMEHTOB [—j OT JCUCTBUA COOTBCTCTBYIOIIUX HAI'PY30K
r

OTIPEIEISIOT TI0 (hopMyJIe:
1 M
D (6.3.26)
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rae M — u3rubaroniuii MOMEHT OT BHEIIIHEH Harpy3ku (C y4eTOM MOMEHTA OT IIPOJ101b-
HOU cuiibl N) OTHOCUTENBHO OCH, HOPMAJIBHOM MJIOCKOCTH JIEUCTBUS M3rM0AI0IIEr0 MOMEHTA

n HpOXOI[?IIHCﬁ qepe3 NCHTP TAKCCTU TPUBCACHHOTO ITOIICPCUYHOI'0 CCUCHHA 3JICMCHTA,

D — M3ru0OHAas KECTKOCTh IMPHUBCACHHOI'O ITOIICPCYHOI'O CCUCHUA 3JICMCHTA, OIIPCACIIA-

emasi o opmyiie:

D=E; ., (6.3.27)

rae Ey — Momyns nedopmanuu cikatoro 6eToHa, onpenenseMblii B 3aBHCHMOCTH OT
IPOIOJDKUTENLHOCTH JENCTBHS HATPY3KHU U C YYETOM HAJIMYKs TPEIIUH PaBHbIM Ep o ;

I red — MOMCHT MHCPLUU ITPUBCACHHOI'O ITIOIICPCUHOT'O CCUCHUA OTHOCUTCIIBHO CI'0 LICH-

Tpa TAKCCTH, OHpe,Z[eJI}IGMBIﬁ C YUCTOM HaJIW4YWA TPCIIMH W BBIIIOJIHCHHOI'O YCHUJICHUA KOM-

MO3UTHBIMU MaTepuaiamu 1o Gopmyiie:

Ired:|b+|s'a32+|s'asl+lf'af, (6.3.28)

rac Ib1 Isa Isl I f - MOMCHTBI HHCPIIUH nnoma;[eﬁ CEYCHUS COOTBETCTBEHHO C)KAaTOM 30HbI

0eToHa, pacTSIHYTOM apMaTyphbl, C)KaTO apMaTyphl, BHEUTHETO YCUJICHUS] KOMIIO3UTHBIMHU Ma-
TepuasaMu OTHOCHUTEIBHO LEHTpa TSKECTH NMPUBEACHHOro 0e3 yyera OETOHA pPACTIHYTON

30HBI MTONIEPEYHOTO CEUECHHS;
Ay Agy, A - KOIPPUIIUEHTHI TPUBEICHUS PACTSIHYTONU apMaTypbl, CKaTOW apMaTyphl U
BHEIIIHETO YCUJICHUSI KOMIIO3UTHBIMU MaTepuaniamMu K OCTOHY.

3uavenns | u |- onpenensior mo o6mmM mpaBuIaM COMPOTHBIEHHS MATEPHATIOB,
MIPUHUMAs PACCTOSIHUE OT HanOOoJIee CKATOro BOJIOKHA O€TOHA JI0 IICHTPA TSXKECTH ITPUBEICH-

HOTO (¢ Koadduimentamu npuBeneHust &g U A, ) MOMEPEIHOTO ceUueHUs 6e3 yuera 6eToHa
pPacTAHYTOM 30HBI Y¢p .

J11st m3rnbaemMbIX PJIEMEHTOB:
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Yon =X, (6.3.29)

rac Xm — CpCaH:Asg BbICOTA CXKaTOM 30HBI 6€TOHa, YUUThBIBarOmasa BIIMAHNUC pa6OTI)I pac-

TAHYTOI'O OeToHa MCXKAY TPpCIINHAMM.

3nauenns |, u Y, onpenensior mo o6ImM MpaBuIaM pacyeTa TeOMETPHUECKHX XapaK-
TEPUCTUK CEUYCHHUH YIPYTUX DIIEMEHTOB.

3naueHusT Kod(H(PUIIMEHTOB MPUBEACHUS PACTIHYTOH M CXKATOH apMaTyphl OIpenes-
10TCS 110 hopMyJIe:

ES
2 =U0g =

aS E H
b,red

(6.3.30)

KoaddurmeHT npuBeieHUs BHEITHETO YCHIICHUS KOMIIO3UTHBIMH MaTepHallaMu OIpe-
nensiercs mo popmyie:
=

1
Eb,red

a; = (6.3.31)

JIns n3rubaemMbIX 2JIEMEHTOB TMOJIOKEHHUE HEUTpabHOW OCH (CpedHss BBICOTA CXKATOM

30HbI 0€TOHA) ONPEACIIAIOT U3 YPABHEHUS

Spo =gy S0 — gy - S;o +aq S, (6.3.32)

rIe SbOlSS()vSSO’Sf — CTaTUYECKHE MOMEHTBI COOTBETCTBECHHO C)KaTOM 30HBI OE€TOHA,

PACTSHYTOW U CKAaTOM apMaTypbl OTHOCUTEIBHO HEUTPAJIBHON OCH.

JIns IpsIMOYTOJIBHBIX CEYEHHI C PACTAHYTOM M CKAaTOM apMaTypOW WM BHEIIHHUM ApMH-

POBAaHHUECM KOMIIO3BUTHBIMU MATCPpUAJIAMHA BBICOTY C)KaToOM 30HBI OIIPCACIIAIOT I10 (I)OpMy.He:

. . a .
Xm = hO (:usasz +lusasl +lufaf )+ 2 luSaSZ +/usasl h_+lufaf _(lusasz +:usasl +:ufaf ) ) (6333)

0

rae s =, ﬂ;:—; He =
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JUis m3rubaeMbIX jke1e300€TOHHBIX 3JIEMEHTOB MIPSIMOYTOJIBHOIO CEYEHUS! MOMEHT

HHCPIHHU IIPUBCACHHOTO ITIOIICPCHYHOT'O CCUCHHUA OIIPCACILACTCS 110 (1)opMyJIe:

3 2
lea = %Jr bX(gj +a Ah-x-af +a,Alx-a) +aA(h-x)  (6.3.34)

KpI/IBI/I?)HI)I YCHUIICHHBIX ’KeJIe300€TOHHBIX DJIEMEHTOB C HOpMAJIbHBIMU TpPCUIMHAMU B

pacTSIHYTOM 30HE HaNpsHKEHUE B apMaType, MePeCceKaroleil TPEIIMHbI, OMPEIEIsIoT Mo (Hop-

MyJI€:
- JUISI CTaJIbHOUM apMaTyphl:
oy = o (6.3.35)
S ! .
. Vsj
rac
1
wsj =1- o
1+0,8 %er (6.3.36)
gSj
3n1ech £ - OTHOCUTENBHAS Ie(pOPMALUSI PACTSHYTOM apMaTyphbl B CCYCHUU C TPEIIHU-

HOU Ccpasy mociie 00pa3oBaHUs HOPMaJIbHBIX TPEIINH;

&,; “yCpeIHCHHasl OTHOCHTEIbHAs Ie(OpMAaLHs PaCTSHYTOM apMaTypsl, epPeceKaromei
TPEUIMHBI, B pACCMAaTPUBAEMON CTaJNH PACUETA;

- JIs1 apMaTypbl U3 IIOJIMMCEPHBIX KOMIIO3UTOB!:

oy = o 6.3.37
fk l//fk 1 ( "\ )

rae

1
Wy =1- < ,
1+0,8 e (6.3.38)

gfk
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3ILCCB E 4 orc -~ OTHOCHUTCIIbHAA ,ZIC(bOpMaI_II/I}I apMaTypbl U3 IMOJIMMCPHBIX KOMIIO3UTOB B

CEUEHHUH C TPEIIMHOM cpasy mocie 00pa3oBaHUs HOPMaJIbHBIX TPEIINH;

£y -YCPEOHEHHAs OTHOCHTENbHAs nedopmanus apMaTyphbl U3 MOJIUMEPHBIX KOMITO3H-

TOB.

/.  KoHCTpyKTHBHBIE TPeOOBaHMS K CHCTEMaM BHEIIHEr0 apMUPOBAHUS
7.1. OOmmue TpedGOBaHUA

7.1.1. YcTpolCTBO BHEIIHETO apMHUPOBAaHUSL CTPOMUTENBHBIX KOHCTPYKLHHA CHUCTEMOMU
CarbonWrap® 101KHO BBITIOIHATHCS CTPOTO B COOTBETCTBUM C TEXHOJOTMYECKON JTOKYMEH-
Tauuen npoekrta npouspoactsa padot (I1I1P) mo ycuneHuto uim BOCCTaHOBIEHUIO KOHCTPYK-

Ui ¢ yueToM 1 4.2 HaCTOSIIEro CTaHIapTa.
[Ipu Bo3HukHOBeHHH TpoTuBOpeurii [P m KOHCTPYKTHBHBIX TpeOOBaHUN HACTOS-
IIET0 CTaHJapTa pa3padOTKy MPOEKTa YCUIICHHS WK BOCCTAHOBIIEHUSI PEKOMEHIYETCs MPo-

BOJAUTD IIPHN HAYYHO-TCXHUYCCKOM COIIPOBOXKIACHHUN pa3pa6OT‘-II/IKOB HACTOAIICTO CTaHaapTa.

7.1.2. TlpegycMoTpeHHas TMPOEKTOM CXE€Ma YCTPOWCTBAa BHEIIHETO AapMHUPOBaHUS
CarbonWrap® noskHa oOecrieurBaTh MUTPALIUIO BIaru U3 Tejia 6etoHa. st 3Toro B INIUTHBIX
KOHCTPYKIUAX COCEIHHUE DJIEMEHTBHI YCUJICHHUS PEKOMEHAYETCS HAKJIEUBATh C MHTEPBAIOM
MEXKJly HUMH B cBeTy He MeHee 200Mm. B cirydae, eciau oaHa U3 TOPU30HTAIBHBIX IOBEPXHO-
CTEU IUIUTHI ABJISETCS OTKPBITOW JIJIsI MATPALIMM BIIATH, TO MO APYrOM MOBEPXHOCTH HAKIICHKA
JICHT ¥ TKaHEeH MOXKET BBINOJIHATbCA 0e3 uHTepBaioB. Hakielika mpooJbHBIX JIEHT B 0anoy-
HBIX 3JIEMEHTAX JIOJKHA OBITh BBIMOJIHEHA TaK, YTOOBI B KaXJAOM MONEPEYHOM CEYEHUU JICH-
TaMu ObUTIO OXxBadeHO He Oosiee 50% mepumerpa MONEepPeyHOro CeYEHUs! YCUIMBAEMOro 3Jie-
MEHTa OaJIKu.

7.1.3. He nonyckaercsi npOM3BOUTH HAKJIEHKY JIIEMEHTOB YCUJICHUS] HA BHYTPEHHUX YT~
Jax (B MecTax nepecedeHust 0aokK, CTHIKOB CTEHOK U IMOJIOK OaloK U JIp.), a TaKXKe KPUBOJIU-

HEWHBIX MOBEPXHOCTAX MO BHYTPEHHEMY PaguycCy.
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7.1.4. Hakielika 3JIEMEHTOB YCUJIEHUSI HA OCHOBAHHE C TPEUIMHAMU IIUPUHON PACKPBITHS
oosiee 0,2 MM 0e3 MX 3a/ICJIKH HE JIOITyCKaeTcs. 3ajiesika TPEeuH ¢ packpbiTieM 0osee 0,2 MM
BBINIOJTHSAETCSI UHBEKTUPOBAHUEM HU3KOBSI3KMM COCTABOM Ha OCHOBE AMOKCHUJIHBIX CMOJI, Tpe-
IIMHBI C MEHBIIUM PACKPBITUEM JOMYCKAETCS 3aTUPATh MOJMMEPIIEMEHTHBIM PaCTBOPOM.

7.1.5. Tlepecedenne AIEMEHTOB YCHIICHUS JOIMYCKAETCS TOJBKO TIPH yCIOBUU o0ecrede-
HUSI KX B3aUMHOTO CUEIJICHUSI TyTEM CKJICUBaHUSI.

7.1.6. YcTpOHCTBO CUCTEMBI BHEIIHETO apMHUPOBAHUS U3 MHOTOCJIOMHBIX MOJIMMEPHBIX
KOMIIO3UTOB Ha BEPTUKAIBHBIX U TOPU3OHTAIBHBIX TOBEPXHOCTSAX B MPOJOJIHBHOM U MOMEPEU-
HOM HaIIpaBJICHUSIX CIEAYET MPOU3BOAUTH MMYTEM MOCIEI0BATEILHOTO MOCIOMHOTO HAKJIEUBa-
HUS 3JIEMEHTOB YCHJICHUS TIOOYEPETHO B ABYX HAPABICHUSAX.

7.1.7.1Ipn ycTpoiicTtBe 000KM M XOMYTOB W3 JIEHT, CETOK WJIM TKaHEW B MOMNEPEYHOM
HaIpaBJICHUU U MPU 3aru0e MPOJIOJIbHBIX JICHT, CETOK WM TKaHEH 4epe3 yribl KOHCTPYKIIUU
Ha yrjax He0OXOJUMO BBINOJHUTH (DAcKuU ¢ KareToM He MeHee 20 MM, TUOO0 rajiTesb ¢ pajny-

com He MeHee 20 mM (puc. 7.1).

{

a>2cm R>2 cm

Puc. 7.1. TloarotoBka yrjioB KOHCTPYKIIMH MEPE] HAKJIEUBAHUEM JICHT, CETOK WUJIM TKaHEen

7.1.8. lonmycTuMoe 3HaUeHHE pajuyca 3aruda Mnpu HakjIeiKe JJaMUHATOB NIPU YCUIICHUH

KpHBOHHHeﬁHOﬁ IMOBCPXHOCTHU IJICMCHTOB CJICAYCT IPUHHUMATDH 110 JaAHHBIM ITPOU3BOAUTCIIA.
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7.1.9. KommaecTBO ¢10€B MHOTOCJIOMHOIO MMOJIMMCPHOTI'O KOMITIO3UTA CUCTEMBI BHCIITHETO
ApMHUPOBAHUA CIICAYCT OIrPaHUYUBATBh B 3aBUCUMOCTHU OT CHJIbI CHCIVICHUA ITOJIMMCPHOT'O KOM-
Imo3uTa € MOBCPXHOCTHIO OETOHHOI'0O OCHOBAHMSI. PeKOMeHI[yeTCH KOJIMYCCTBO CJIOCB IIPpUHH-

MaTh: AJId JJaMHHaTa — HC Ooiece TPCX, AJIA JICHT, CCTOK, TKaHeH — He Oouee 5.

7.1.10.11TupuHy >1€MEHTOB YCHICHHS BHEIIHETO IOMEPEYHOTO apMHPOBAHHUA ' Clle-

nyet npuHuMath He MeHee 50 MM u He 6osee 600 mm. Illar HakIeHku B CBETY AJIIEMEHTOB

S
YCUIICHHS TIOTIEPEYHOTO apMHPOBAHMS ' HPHUHHMAETCS He MeHee 'M He 6oliee MEHBIIEro
snaueHus u3: Mo/ 2: 3

7.1.11.MakcuMalIbHOE PaCCTOSIHUE B CBETY MEXKIY JIEMEHTAMH YCHJICHUS BHEIIHETO
IPOIOILHOIO APMUPOBAHUS U3THOAEMOT0 dJIEMEHTA ° ™ CJIeAyeT MIPUHUMATEL He 00JIee MEHb-
mero 3HadueHus u3: 0.2L; Sh, roe L - nponeT u3rud6aemMoro 3jieMeHTa Wil yJIBOCHHBIN BbLJIET
KOHCOJIY, h — BpICOTa ceueHUs] U3rudaeMoro >JIeMeHTa.
7.1.12.PaccTostHie OT Kpasi 3JIEMEHTa YCUJICHUS BHEIIHETO MPOJI0JIbHOTO apMUPOBAHMS
710 OOKOBOM IpaHU U3rKMOAEMOro JIEMEHTA CIeAYeT IPUHUMATh PAaBHBIM BEJIMUMHE 3aIUTHOTO
CJIOS CTAJILHOM apMaTyphbl yCHIIMBAEMOTO 3JIEMEHTa, HO He Ooisiee 20 MM.
7.1.13.Tlpu ycuiieHn# pacTsHYTON 30HBI M3rH0aeMOT0 JIeMEHTA MEPBIN CION dJIEMEHTA
YCUJIEHUSI B TIPOJIOJILHOM HAIPABJICHUH CJIEAYET 3aBOJUTH B CIKATYIO 30HY (HEpa3pe3HbIC dJie-
MEHTBI) WU B 30HY, Tl JCUCTBYIOIINE YCUJIHMS HE MPUBOAAT K 00OpPa30BaHUIO TPEIIUH (CBO-
00JTHO OTEPThIEC JIEMEHTHI), a KaXKAbIi MOCIEIYIOUUI CI0M cieayeT oope3ats He Omke 150
MM o0pe3a npeabAyIero cios (puc. 7.2).
DneMeHTHI YCUJICHUS TIOJDKHBI OBITh 3aBEJICHBI 32 HOPMAJIbHOE K TTPOJI0JIBHON OCH yCH-
JIMBA€MOTO DJIEMEHTA CEUCHHE, B KOTOPOM OHU YUUTHIBAIOTCS C PACYETHBIM CONPOTUBIICHUEM

Rf, Ha ITMHY, HE MEHBIIIYIO, YEM:
_NEt,

Idf _\ X/W‘n (MM), (7_1)
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HO He MeHee, yeM Ha 100 MM - nmpu MpoYHOCTH OETOHA OCHOBAHUS Ha cxkaTue 0osee 25

MIla, u Ha 150 MM - ipu ipouHocTH OeToHA MeHee 25 MIIa.

[MapameTpsr popmyssl (7.1) mpuHUMAIOT Kak Oe3pa3MepHBIC BEMUNHBI, @ YHCI0BOC 3HA-

yeHue tf - B MM.

M=M,

i
L = |
g i e > ¥
150 150 150 150 150 150

a) c60000HO onepmulil d1emeHm  0) Hepa3pe3HOU dleMeHm

Puc. 7.2. Ycunenue pacTsHyTOM 30HBI DJIEMEHTA

7.1.14. ]Ins oOecrieueHns aHKEPOBKH 3JIEMEHTOB YCUJICHHUS IOTTYCKAETCSl yCTPONCTBO J10-
MOJTHUTEIBHBIX MEXAaHUYECKUX KPETUICHUH CTaJbHBIMU TIJIAaCTUHAMM, 3aBEJICHHUE JICHT, CETOK
WJIM TKaHEeH B ma3bl B 0€TOHE, YCTPOHUCTBO XUMHUYECKHX aHKEPOB M aHKEPOB W3 YTIIEPOIHBIX

KTYTOB.
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7.1.15.1lpu ycuieHur HOPMaJIbHBIX CEUEHUU W3 pacyeTa Mo M3ruOaroiuM MOMEHTaM

30HBI, I7Ie ICHCTBYIOIAs PACYETHAs OTIEPEYHast CHJIA IIPEBBIIIACT 5 KOHIIBI 9JIEMEHTOB YCH-

JIEHUs B MPOJOJIBHOM HAIpaBJIEHUM ISl MPEAOTBPALEHUSI OTCIOCHHS CIEAYET aHKEPOBAaTh

NPUKIIENKON TPEXCTOPOHHUX XOMYTOB MJIU CIUIOIIHBIM 0OE€PTHIBAHUEM B IIONIEPEUHOM HalpaB-
JICHUMU.

7.1.16. lnuny HaxnécTa MpH CPALTUBAHUH SJIEMEHTOB YCHIICHHUS 110 AJTUHE B IPOAOIHHOM
HaIpaBJIE€HUH WIN [IPU YCTPOUCTBE 000MM ClelyeT MPUHUMATh N0 YKa3aHUSM €ro U3roTOBU-
TEJISl WM 10 JaHHBIM HcTibITaHuM. [Ipu 3TOM 1ipu ycTpoiicTBe 000MM JUIMHY HAaXJIECTKH PEKO-
MEHJlyeTCsl IPUHUMAaTh He MeHee, yeM 150 mm.

JI1st yriaepoJHbIX JIEHT, TKAHEW U CETOK CPaIlMBAHME CIIETYET IPOU3BOAUTH TOJIBKO B
HaIlpaBJICHUN ApMUPOBAHUS JJIEMEHTA ycriieHHs. CThIKOBKA JJaMeJle 1Mo JJIMHE He I0ITyCKa-

CTCsl.

Haxnect a1eMeHTOB ycuieHUs cleAyeT pacroiaraTh «Bpaz0exky» He Oonee 50% B
OJIHOM Pacy€THOM CEYEHUH, U KPOME TOT0, JIsl SJIEMEHTOB YCUJICHHSI B PO0JIbHOM HaMpaB-

JICHWH — B 30HaX C HANMCHBIINUMHA YCUIIUAMHA B ITIOJIUMCPHOM KOMIIO3UTC.

HcnpiTanus 06p213L[0B C y4aCTKOM CTbIKa 3JICMCHTOB YCHUJICHHA IO JJIMHC CJICAYCT

BBITIOJIHATH coryiacHo TpedoBanusm ['OCT 25.601.

I[JII/IHa HaXJICCTKH AOJIXKHaA o0ecIeYnBaTh IIPOYHOCTDb CCUCHUS DJICMCHTOB YCHUJICHHUA CO

CTBIKOM HC HMIKC IIPOYHOCTH CCUCHUA 0e3 CThIKa.

7.1.17.TlonepeyHbie XOMYThI CIEYET HAKIEUBATh MOBEPX MPOJIOJIBHOIO AJIEMEHTA YCH-
neHus. BepTukanbHble MONEpeyHble XOMYTHI CIEAYET BBIIOJIHATH U3 LIEJIBHOTO OTpE3Ka dJie-
MeHTa ycuJieHus (pUCYHOK 7.3), HAKJIOHHBIE TMOMIEPEYHBIE XOMYTHI — U3 JIBYX OTPE3KOB, CThI-
KYEeMbIX Ha HIKHEH MoBepxHOCTH Oaniku (pedbpa O6anku) (pucyHok 7.4). Ilpu sTom B onpene-
JICHUH HECYIIEeH CIIOCOOHOCTH MO HAKIOHHOMY CEUEHHUIO YUUTHIBAIOTCS TOJIBKO MPSIMOJIUHEH-
HBIC 9YaCTH KOMIO3UTHBIX SJIEMEHTOB YCHUJICHHSI U COOTBETCTBYIOIINE MPOEKIINN UX HAKJIOH-

HBIX YacTEU.
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Puc. 7.3. CxeMa ycTaHOBKM BEPTUKAIBHBIX XOMYTOB B 0aJIOYHBIX KOHCTPYKITUSIX
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GHEHINESD APMUPOGTHUR

Puc. 7.4. Cxema yCTaHOBKM HaKJIOHHBIX XOMYTOB B 0aJOUYHBIX KOHCTPYKLHUAX
7.1.18.IIpu ycuiieHnn HOPMANbHBIX CEYCHHH M3THOaeMbIX OaJOYHBIX KOHCTPYKIMHA U
pPEOPUCTBIX TUINAT JIEHTHI, XOJCTBI UJIM TKaHW JJI YIAYyYIIEHUSI UX aHKEPOBKHU U MPEAOTBpalle-

HUS OTCIIAUBaHUS 3alUTHOTO CJI0s1 OETOHA PEKOMEHIYETCs 3arudaTh Ha OOKOBBIE TTOBEPXHO-

ctu 6anku Ha 100 MM (pucyHok 7.5).
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Puc. 7.5. CxeMa ycTaHOBKH JICHT Ha 0aJOYHbIE KOHCTPYKIIMH

7.1.19. KOHCTpYKTUBHYIO CXEMY YCUJICHHS KECTKHUX Y3JI0B KOHCTPYKIIHI PEKOMEHTy€eTCsI

MIPUHUMATh COTJIACHO PUCYHKA 7.6.

a)

Dnemenm

yeurenus
[ ]
Aureposra ., Baniea

HEMAZPEINAR

KOLTCIAMT

—— Konomnua

Dnemenm

VCUREHUA

Crprvenenue
" yena (hacka)

banka

Aurepoara
XeICmamu

Kaonronna

Puc. 7.6. Cxema aHKEpOBKH JICHT WJIH TKaHEH
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7.1.20.1Ipu ycunenun nu3rubaeMpIx B IByX HAIlpaBJICHUSX IUIUT B MPOAOJIBHOM U TOTIe-
PEYHOM HaIpaBJICHUAX BHAUaJe CIEAyeT IPUKIEUBATh JIEMEHTHl YCUJICHUS BIOJb JUIMHHON
CTOPOHBI IUIATHI (PUCYHOK 7.7). DIEeMEHTBI YCUIICHUS CIAEAYET IPUHUMATD U3 JIAMUHATOB, JIEHT

WJIA TKaAHEU.
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1 I T
A ) 77

: LTS 7
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// ;/ 7777 ,\’, ~ V2 7 DneMesmn VOUTeHUR
// W “7//// | 800NH DOALIE20 NpoTemd
V ;

Puc. 7.7 Cxema pacnonoxeHus 3JIEMEHTOB YCUJICHUS] U3rM0aeMbIX B IBYX HalpaBJie-
HUSX TUIAT
7.1.21.Tlpu ycuieHnn CKAThIX KOHCTPYKIMHA MyTeM YCTPOWCTBA 00OWM B MOMEPEUYHOM
HAIpPaBJIEHUU 00OWMBI ClIeyeT YCTaHABIMBATh 110 BCEHl BBICOTE KOHCTPYKLIUM.
OO00iiMBbI KOJIOHH PEKOMEHYEeTCSl YCTpauBaTh HEMPEPHIBHO MO BCEH IJIMHE KOJIOHHBI

(pucyHok 7.8, a) UM ¢ pa3pbIBaMHU 10 BbICOTE (pUCYHOK 7.8, 0)

64



CTO 38276489.001-2017

S ST
TSNS
YASHSHSHHIS
S S S IS RS RS TR
VSISV
Q77778778

V7773778577

NS SHSHSHSH
SIS
SIS
SISHSHISHSHY
NS SHSHSHS)
SIS
SIS TSI
SIS SIS
NSNS S SIS
SIS
S ISISIS IS IS

Puc. 7.8. Crioco0Ob! ycuiieHHsI KOJIOHH 000MMaMu

7.1.22.1lpu ycuneHUN KOHCTPYKITUH, SKCITyaTUPYEMBIX B YCIOBHUSX TTOCTOSTHHON BIIaX-
HOCTH (BHYTPH MOMEIIECHHUS ), TOMYCKAeTCsl HAKJIEMBAHKUE JIAMUHATOB, JICHT, XOJICTOB MJIM TKa-
HEl U 10 BCEl MOBEPXHOCTH OCHOBaHUA. [Ipy 3TOM 000MMBI KOJIOHH CIEyeT pacloyaraTtb He
oske 20 MM 10 IEPEKPBITHSL.

7.1.23.TIpumepbl KOHCTPYKTUBHBIX PEIICHUN YCUIICHUS OTACIIbHBIX MPEJICTaBUTENICH He-
CYIIUX KEJIe300€TOHHBIX KOHCTPYKIIUH U Y3JIOB UX COMPSDKEHUS CHCTEMOHN BHEITHETO apMU-
poBanusi CarbonWrap® npuBeieHbl B ATbOOME TEXHHUYSCKUX peticHui [16].

7.1.24. Tlpn yCuieHUM W BOCCTAHOBJICHHM JKEJIE300€TOHHBIX KOHCTPYKIIMH yTIIEepOj-
HBIMH CETKaMHU Ha PEMOHTHBIX cocTaBax B cooTBeTcTBHM ¢ TY [13, 14, 15] HeoOxoaumo co-
0JII01aTh CIEAYIOIINE TOIIUHBI CIIOEB:

- 0a30BOTO CJ10s (CJIOHN, YKJIaJbIBA€Mblii HA OCHOBAHHE) HE MEHEee 2MM U He 0osiee SMM;

- POMEKYTOYHBIN CJIOHN (MEXITY YIJIEPOJIHBIX CETOK) HE MEHEE TOJIIIMHBI CETKH 1 He 00-

jee 3MM;

- YKPBIBHOTO CJ10s1 (3aIIUTHBIN CITOM BHEIIHETO YCWJICHHS) — HE MEHee 2MM | He Oolee

SMMm;
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- 001Ias TOJIMHA BHEIIHETO apMHUPOBAHUS C IPUMEHEHUEM YTJIEPOJIHBIX CETOK Ha pe-
MOHTHBIX COCTaBax HE JOJDKHA MPEBBIIATE 1 SMM.

J1711 BOCCTAHOBIICHUS KEJIe300€TOHHBIX KOHCTPYKIUNA PEKOMEHIYEeTCS HCIIOIb30BaTh HE
0oJiee 2 CII0EB YIIIEPOJHBIX CETOK.

[Tpu 3TOM 117151 BOCCTAHOBIICHUS KEJIE€300€TOHHBIX KOHCTPYKIIUM CIIEyeT HCIOIb30BaTh
YTJIEPOJIHBIE CETKM Ha PEMOHTHBIX COCTaBaX ¢ OTHOCHUTEJIBHBIM COJIEPKaHUEM BOJIOKHA

He 0osiee 30% OT TUIoIIA I YCUIICHUS.

7.2. TpeOoBaHUsI K NPOEKTHPOBAHNIO AHKEPHBIX KI'yTOB

7.2.1. AHkepa u3 yriepoanbsix krytoB CarbonWrap® Anchor nauboee 1enecooo-
pa3HO MPUMEHSTH JJI1 aHKEPOBKH KOMITO3UTHBIX MATEPHAJIOB YCHIICHUS (JJAMUHATBI, YTICPO/I-
HBIC JICHTHI M TKAHU, CETKH U JIp.) )KeJIe300€TOHHBIX KOHCTPYKIHHA. JlomycKkaeTcs pr COOTBET-
CTBYIOILIEM SKCIIEPUMEHTAIIBHOM 000CHOBAHHUH IPUMEHSTH YTIICPOIHBIC aHKEPHBIC K'Y ThI JIJIS
MPEIOTBPAIICHHUS OTCIIOCHUS KOMITO3UTHOTO MaTepraia OT 0ETOHA OCHOBaHUSI.

[Tpu ucnob30BaHUN AaHKEPOB M3 YTIIEPOIHBIX KI'YTOB IS aHKEPOBKU KOMITO3UTHBIX
MaTEpPUAJIOB YCHIICHHUS, HECYIIYIO CITOCOOHOCTh KOHCTPYKIIUH ClIeAyeT MPUHUMATh C YIETOM
MOHIDKAIONTUX KO3(PPHUIIMEHTOB YCIOBUN paOOThI, MPUHUMAEMBIX paBHBIM JIst lamenei 0,85,

JUTS OCTaNbHBIX MaTepuanos — 0,9.

1.2.2. AHKepa u3 yriepoanbsix kryroB CarbonWrap® Anchor npuMmeHstoT auamer-
pamu 4-18 mm. IIpuMeHenne ankepoB quamerpom Oosiee 18Mm HEIPDEKTUBHO.

7.2.3. Amnkepnsie yriuepoanbie kryTel CarbonWrap® Anchor MoryT ObITH yCTaHOB-

JICHBI PA3IMIHBIMU CIIOCO0AaMU: B BUJIE OAMHOYHON aHKEPOBKH, JBOMHON aHKEPOBKH U Tapal-

JeIbHON aHKEpOBKU (cM. 1. 8.5.4.3.1).

PacnonoxeHne aHkepoB U3 yriaepoaHbix :kryToB CarbonWrap® Anchor oTHOCHTENBEHO

KOMIIO3UTHOT'O MaTepuasa yCUJICHHs peKOMEHAYETCS IPEUMYIIIECTBEHHO MPUMEHSThH B BUJIE

peleHus1, IPUBEACHHOTO Ha puC. 7.9. Y cTaHOBKA MPOU3BOAUTCS HA IEPBOHAYAIILHO YCTAHOB-

JIEHHBIE CUCTEMbI BHEITHETO YCUJIEHHS C MOCJEAYIOLENd YCTaHOBKOW YIJIEPOJHOIO aHKepa

66



CTO 38276489.001-2017

IMOBEPX (1)I/IHI/IHIHOFO CJIOsL. HpI/I HCO6XO,Z[I/IMOCTI/I YCTaHAaBJIUBAIOT ,HOHOHHHTCHBHBIﬁ BHEIIHUM

CJION M3 BJIEMEHTA YCHIICHHA.

1 2

N 7 N

2

Puc. 7.9. CxeMbl yCTaHOBKH YTIIEPOIHBIX aHKEPOB B CHCTEME BHEIITHETO apPMHUPOBAHHUS.

1 — yrnepoiHbIi aHKEp, 2 — KOMIIO3UTHBIN MaTepuai yCuieHus, 3 — ycuiiuBaemas
KOHCTPYKITUS

7.2.4. PexoMmenayeTca ycTaHaBIMBATh OJWH AHKEP HA MPUHITYI0 IIUPUHY KaxJI0U
TMIOJIOCHI JIEHTHI, CETKH WJIM TKaHH (JJaMeJi) KOMIIO3UTHOTO MaTepHalia yCUJICHHUS.
AHKepa, yCTaHABIMBAEMbBIE BIOJIb JIEMEHTA YCUIICHUS, JOJDKHBI Pa3MEeIaThCs MaKCH-

MaJIbHO OJIM3KO K HeMY. AHKepa JI0JKHBI BCET/a IOMEIATHCS B TEJIE KEJIE300€TOHA.

7.2.5. OTBepcTus MO/ aHKEPa BBITOIHSIOT IO BO3MOXXHOCTH 0€3 OTKJIOHEHU OT HOP-
MaJii K moBepXHocTu 6eToHa. [lepen cBepiieHneM oTBepCcTUA HEOOXOIMMO BBIITOJIHUTH OLICHKY
PaCIOJIOKEHUSI apMaTypbl B YCUIIMBAEMON KOHCTPYKIMH HEpa3pylIalOIUMU METOJIaMHU CO-
riacao ['OCT 22904. Cnenyet npeaycMaTpuBaTh paanyc 3aKpyTriIeHUs KPOMKH OTBEPCTUS S-
10mm.

7.2.6. ['myOuna 3a1e1Ku BHYTPEHHEH YacTh aHKEPOB U3 YIIIEPOIHBIX KI'YTOB B TEJIO
O0etoHa mpuHUMaeTcsi He MeHee 10 nuamerpoB aHkepa u He MeHee 100mm. [[nuHy BHeurHein
YaCTH BOJIOKOH XKI'yTa («BoJIaHa») PEKOMEHIyeTCsl IPUHUMATh He MeHee 10 tnaMeTpoB aHKepa
u He meHee 100MM.

1.2.1. [Imomaap NOMEPEYHOr0 CEYEHUSI aHKEpa U3 YIJIEPOJHOrO KIryTa MPHU €ro pa-

0oTe Ha I[eﬁCTBHe IMPOJOJIbHBIX BBIPBIBAOIIUX CHII PCKOMCHIAYCTCS OIPCACIIATh U3 YCIIOBUS:
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N < I\Iult = k3RanAanv (7.2)

rae:
R,y - PacueTHOE COIPOTHUBIIECHUS aHKEPA PACTKEHHUIO;

A,, - IUIOIaIb MONEPEYHOIO CEUEHUS aHKEPa;

PacuetHoe COIIPOTHUBIICHUC aHKCPA HA PACTAKCHUC IIPUHUMAIOT B COOTBCTCTBHHU C YKa-

sanusimu CII 164.1325800 no dhopmyre (4.2), onipeaensst s U ) ;1 Kak sl YIIIEKOMIIO3UTA;

Yo - KOOPPUIMEHT YCIOBHI pabOThl MOJIUMEPHOTO KOMIIO3UTA, YUUTHIBAIOIINMA €T0

ClIeTTIEHHEe ¢ OETOHOM, OTIPEIeIISIEMBbIi 10 popmyie:

1 R,
= <0.9,
25-¢,, | Ed (7.3)

V2

f Yan

d,, - AMaMeTp aHKepa U3 YrIEPOTHOTO KIyTa, MM.
OcranbHble MoKa3aTenu B popmyiie (7.2) onpeaensoTcsl B COOTBETCTBUU C YKa3aHUSIMU

CII 164.1325800.

Koaddunument K, mpuHHMarOT paBHBIM:

mpu 4<d,, <8 mm k3 =1+0.05d,,

an —

<12 mm k; =3,2(1-0.07d,,)

an —

npu 8 <d
npu d,, >12 mm k3 =05
d

an - B MM.

[Ipu aeiicTBUM MOMEPEUYHBIX CUJI TIJIOIIA/b MTONEPEYHOTO CEUCHUSI aHKEpa U3 YIJIepo/I-

HOTO KT'yTa PEKOMEH]IyeTCS ONPENENATh U3 YCIOBUS:
Q < Quit =K, RanAan (7.4)
roe: R,, u A, - To xe, uto B popmyne (7.1);

Koaddurment kK IIPUHUAMATh PABHBIM:
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mpu 4<d,, <8 mm K, =12;
mpu d, >8 mm K, =1

[Ipy cOBMECTHOM JIEUCTBUU MPOJOJIBLHOM CUJIBI BIOJL aHKEpa (BBIPBIB) U MOMEPEUHON

CHUJIBI TIOTIEPEK OCU aHKepa (cpe3) JOMYyCKAETCsl HECYIIYIO CIIOCOOHOCTh OMPEIETSATh U3 yCIo-

BUA:
N
N_.Q
NuIt Qult (75)
7.2.8. PexomeHnyeTcss aHKEpa yCUIIMTH JOTOJHHUTENBHO ABYMs Y4aCTKaAMH KOMIIO-

SUTHOI'O MaTcpuralia, yCTaHABJIMBACMOTI'O ITIOBECPX «BOJIAHA». HpI/I 9TOM HalIpaBJICHHA BOJIOKOH

KOMIIO3UTHOI'O MaTcpuralia JOJIKHBI OBITH Pa3HOHAIIPAaBJICHHBIMH.

7.3. TpeOoBaHusi K NPOEKTHPOBAHUIO YIJIEPOAHBIX CETOK HA NMOJMMeEP-LIeMEeHTHOM

cocraBse

7.3.1. JlonyckaeTcsi BBINOJIHATHL BOCCTAHOBJIICHHE M YCWJICHHE HOPMAJIBHBIX U
HAKJIOHHBIX CEUEHHUU KeJIE300€TOHHBIX KOHCTPYKIIMI MyTeM YCTPOMCTBA CHCTEM BHEIIHETO
apMUPOBAHUS C TPUMEHEHHUEM YTJIEPOJHBIX CETOK, MOHTUPYEMBIX Ha PEMOHTHBIE COCTaBhI CO-
rinacHo TV [13, 14, 15].

7.3.2. Pacuer ycunenus xene300€TOHHBIX KOHCTPYKIIMH HEOOXOIUMO MPOU3BOIUTH
pu 00s13aTE€ILHOM HAyYHOM CONPOBOXKACHUHU Pa3padOTUYMKOB HACTOSIIETO CTaHAApTa C y4e-
TOM TpeOoBaHui pasnena 5, n. 7.3.3 u 7.1.24.

7.3.3. [Ipu OTCYTCTBUU AOCTATOYHBIX OMBITHBIX JAHHBIX OT Pa3paOOTUUKOB HACTOSI-
IIEro CTaHJapTa JOIMYCKAeTCs MPOBOAUTH OLICHOUYHBIA pacueT B COOTBETCTBUHU CO CIEAYIO-
[TUMU TIOJIOKCHHUSIMU:

a) PacueTHoe conmpoTHUBIICHUE YTIEPOAHON CETKU NMpUHUMaeTcs 1o popmye 5.1 ¢ koad-

buIeHTOM HaISKHOCTH TI0 MaTtepuaity 2,5;
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0) PacueTHoe 3HaUeHME MPEEIbHBIX OTHOCUTENBHBIX AePopMaliuii MpuHUMAaETCs He 00-
nee 0,5 &; , onpeneneHHoi mo dpopmyne 5.3;

B) PacueT HOpMaIbHBIX CEUCHHM N3THOAEMBIX JIEMEHTOB IMPOBOJIUTCS B COOTB. C I1. 6.2.2;
r) Pacder HaKJIOHHBIX CEUCHHMM M3THMOAEMBIX JIEMEHTOB MPOBOJUTCS B COOTB. € 1I. 6.2.6
[Tpu 3TOM, TIpH OTIPEACIICHUHN TIIOMIAIN CEYCHHSI XOMYyTa B Ka4€CTBE TOJIIUHBI IOTyCKa-
€TCsl IPUHUMATh MPUBEJCHHOC 3HAYCHUE, ONPEACICHHOE IO MOBEPXHOCTHOMN ILIOMIAIH

ceTkn. MakcumainbHast pacuetHas aedopmanusi CBA onpenensiercs mo hopmyre:
Esue = ke, <0004, rne ¢, ONPE/ICICHHON B COOTBETCTBUH C 11. 7.3.2a 1 0.

JInMHa aHKEPOBKHU IPU 3TOM puHUMaeTcs He MeHee 200 mm.

8. TexHosorusi Npou3BoJACTBa PadoT MO YCHJIECHHIO KeJIe300eTOHHBIX KOHCTPYK-
UM MOJIMMEPHBIMHM KOMIIO3UTHBIMH MaTepuaJIaMu
8.1. OcHOBHBIE M0JI0KEHUSA
8.1.1 PaboThI MO yCUIEHUIO KEN€300€TOHHBIX KOHCTPYKIIMM IyTEM BHEIIHETO apMH-

POBAaHHA KOMIIO3UTHBIMU MaTCpHaIaMH BKIIIOUACT B cebs CICOYIOIINC STaIlbl:

- BOCCTaHOBJIEHHUE IIEJIOCTHOCTH U F€OMETPUUYECKON (POPMBI yCUIIUBAEMOM KOHCTPYK-
1Y (BKJIIOYast, IpU HEOOXOIMMOCTH, aHTUKOPPO3UOHHBIE MEPOIIPUSATHS);

- TOJrOTOBKAa MOBEPXHOCTU KOHCTPYKLMHU B MECTaxX yCTPOMCTBA YCHJIMBAIOLIUX 3JI€-
MEHTOB BHEILIHEIO apMUPOBAaHMUS;

- pa3MeTKa pa3MeIIEHUs HIEMEHTOB BHEIIHETO0 apMUPOBAHMS B COOTBETCTBUU C MPHU-
HATOU MMPOEKTOM CXEMOW HAKJIEHKH;

- Ppackpoil yCWJIMBAIOIIMX 3JEMEHTOB (JICHTbI, TKAaHU, JIAMUHATA, CETKU, aHKEPHOTO
KryTa);

- TPUTOTOBJICHHE CBSA3YIOUIETO (are31nBa);

- HakJeHKa yCUIMBAIOLIUX 3JIEMEHTOB;

- HAHCCCHHUC 3alllUTHOI'O IOKPBLITHUA.
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8.1.2 B xauecTBe OCHOBHBIX MaTepHasIoB AJis BHemHero apmupoBanus (CBA) mpume-
HSIOT apMUPYIOIIKNE MaTepUaibl HA OCHOBE YIJIEPOAHBIX BOJIOKOH U CBSI3yIOIEe (TEpMOpEaK-

THUBHBIC aJT€3UBbI) Ha SITOKCUIHON OCHOBE COTJIAcHO 11.5.2.1 HacTosIIIIero cranaapTa.

8.1.3 Mapka yCHJIMBarOIIEro 3JIEMEHTA JIJIS JIEHTHI, TKAaHU, CETKH, JIAMAHATA U CBS3YIO-
niero (aare3uBa) yCTaHABIMBACTCS IPOCKTOM YCUIICHHS WJIM BOCCTAHOBJICHUS CTPOUTEIBHBIX
KOHCTPYKIIUH.

8.1.4 [IpuroToBICHUE W UCTIOIH30BAHNE MATEPUATIOB CIIEAYET BECTH B COOTBETCTBHUH C

WHCTPYKLIMSAMU TPOU3BOIUTEIIS.

8.1.5 VYcrpoiictBo CBA momyckaeTcst OCYIIECTBIIATh B IMANa30HE TEMIIEPATyp OKpY-
YKAFOIIETro Bo3ayXa U KOHCTpYKIuid ot +5 °C no +45 °C u BnaxxHoCTH Bo3ayxa He Oonee 80
%. TeMrneparypa KOHCTPYKIIHMH JI0JKHA OBITH BBIIIE TEMIEPATYPhl TOUKH POCHI MUHUMYM Ha

3°C. BnaxHOCTh KOHCTPYKIIMHU B 30HE YCUJICHUS HE NOJKHA TpeBbIIATh 4 %.

8.1.6 [Ipu HeoObxoaumocTu ycrpoiictBa CBA nist s)kee300€ TOHHBIX KOHCTPYKIIHH, IKC-
IUTyaTUPYIOIIMXCS B YCJIOBUSX MOBBILIEHHON BiaxHOCTH (Oosee 4%) cienyeTr NpUMEHSTh
AMOKCUIHOE IBYXKOMIIOHEHTHOE cBszytoniee turma CarbonWrap® Resin WS+. [Ipumenenue
HACTOSIIIETO CBA3YIOIIETO HA CYXUX ITOBEPXHOCTSX HE JIOIYyCKAETCH.

8.1.7 Ilpu HeoOxoaumocTu yctporictBa CBA 115 skene300€ TOHHBIX KOHCTPYKITUH, IKC-
IUTyaTUPYIOMIUXCS B YCIOBHUSAX MOBBIIIEHHOM Temmepatypsl (10 110°C) cnemyer npumensTs
COOTBETCTBYIOIIIEE AIOKCHIHOE JTBYXKOMIOHEHTHOE cBs3ytolee thima CarbonWrap® Resin
HT+ cornacho [7].

8.1.8 He nomyckaercs monagaHue 0CaJIKOB Ha yU4aCTKH HAKJICHKH 2JIEMEHTOB YCUIICHUS

B MOMEHT UX YCTPOWCTBA U MOCHEAYIOLIME TPOE CYTOK MOCTE 3aBepuIeHUs1 padoT.

8.2. TpeOoBaHUsI K MOBEPXHOCTH YCUJIMBAEMOH KOHCTPYKIMHU
8.2.1 OcHoBaHME HE JOJDKHO UMETh HEOTPEMOHTHUPOBAHHBIX J€(PEKTOB U MOBPEXKIL-
HHUI1: CKOJIOB, PAKOBHMH, KABEPH [IIy0Xke 5 MM ILIOMAAb0 0ojee 25 MM?, TPEIIUH, YIaCTKOB

HEIMPOYHOTO, «OyXTAIIEro» OeToHa, MPU3HAKOB KOPPO3UU U TIP.
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8.2.2 HemmockoCTHOCTD yCHHHBaCMOf’I IMOBCPXHOCTH AOJIKHA HAXOAUTHCA B IIPCACIaX

5 MM Ha 6a3e 2 M wiu 1 MM Ha 6aze 0,3 m.

8.2.3 OcHoBaHME JIOJDKHO OBITh YUCTBIM, 0€3 OCTATKOB OTICIKH, TPSI3U, KUPHBIX TIs-
TEH, IIEMEHTHOM TUICHKH, TTHLJIH.

8.2.4 TloBepxHOCTh KOHCTPYKIIMH, HAa KOTOPBIC HAHOCATCS DJEMEHTHI YCHUJICHUS,
J0JKHA OBITH mepoxoBaToi (110 0,3 MM) /it oOecrieueHrs HaIeKHOTO CIETUICHHSI CBA3YIO-
IIETO C MOBEPXHOCTHIO KOHCTPYKITUH.

8.2.5 Ilpu ycTpoiicTBe 3aMKHYTHIX OaH1aXkel, XOMyTOB BHEUTHETO apMUPOBAHUS, YCH-
JUBaeMasi KOHCTPYKITUS B MECTaxX HaKJICWKH YCHJIMBAIOIINX JJIEMEHTOB HE JIOJDKHA MMETh
OCTpBIX YTJIOB (OHU Cpe3aroTcs, 00pa3yst Gpacku).

8.2.6 ®akTuueckasi MPOYHOCTh OETOHA KOHCTPYKIIMH JOJIKHA ObITh MOJATBEPKICHA J10-

KYMEHTaJIbHO U OIpeesieHa coraacHo m.5.1.1 HacTosiero cranaapra.

8.3. BoccTaHoB/IeHHe 11€JIOCTHOCTH M TreoMeTpHYeckoil (opmbl ycHIMBaeMbIX
KOHCTPYKIHUI

8.3.1 YuacTku HEMPOYHOT0, KABEPHO3HOTO, OYXTSIIEero OETOHA PACUUIIAIOTCS MEXaHU-
YECKHUM CIIOCOOOM JI0 IPOYHOTO OCHOBAHUS; IIPU 3TOM CJIEAYET UCKIIOUYUTH BOZMOXKHOCTb I10-
BPEXKICHUS «3J0POBBIX» YYACTKOB OETOHA PEMOHTHUPYEMOM KOHCTPYKIIHH.

8.3.2 Cnabo neprkammecs 4aCTHIIBI OETOHA, BBICOJBI, TPS3b, PXKaBble MATHA, TIACTOBAS
KOPPO3usi OOHAKEHHBIX YU4aCTKOB apMaTyPhI M 3aKJIaIHBIX JAeTalIeH (MPY HATMYNH) yIaJISTOTCSI
METaJUIMYECKUMU IeTKaMU. [Ipu OYMCTKE CTaNbHBIX 3JIEMEHTOB HE BBITMOJIHSIETCS 3aYMCTKA
MeTajia 10 OJecka.

8.3.3 IloBepxHOCTH O€TOHA B 30HE Je(heKTOB 00ECTIHIITUBACTCS IPOYBKON CKATHIM BO3-
JyXOM I0J] AaBjieHueM 6-8 aTM.

8.3.4 Ha npokoppoupoBaBIIyl0 MOBEPXHOCTh OOHAXKEHHOM apMaTyphbl U 3aKIagHbIX
JIETaJIeH C TIOMOIIbIO KUCTH HAHOCST TPYHT-TIPe0Opa3oBaTeib PKaBUMHBI.

8.3.5 Ha noBepxHocTh OeTOHa B 30HE OOHAYKEHHOW apMaTyphl U 3aKJIaJHbIX JETaleH,
00paboTaHHBIX TPYHTOM-TIpeoOpa3oBaTesieM PXKaBUMHBI, a TAK)KE Ha y4acTKaX, e UMEIOTCS
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CJIeJIbI TPOTEUEK, BBICOJIOB, PXKABBIX MATEH W MPOYUX TPU3HAKOB CHIDKEHHUS 3aIlUTHBIX
CBOMCTB O€TOHA MO OTHOIIECHHUIO K apMarype, CieayeT HaHECTH MHUTPHUPYIOIIHA HHTHOUTOP
KOPpO3HH.

8.3.6 I'eoMeTpHI0 KOHCTPYKIIMA BOCCTaHABIMBAIOT PEMOHTHBIM COCTaBOM Ha OCHOBE
BBICOKOMAPOYHOTO IIEMEHTa, MUKPOHAIIOJIHUTENS, (PPAKIIMOHUPOBAHHOTO TTecKa U (yHKITHO-
HaJIbHBIX 100aBOK.

8.3.7 Jlyst BOCCTaHOBJICHHS JKEI€300€ TOHHBIX KOHCTPYKITUI MOTYT OBITh UCTIOJIB30BaHBI
matepuaiiel CarbonWrap® Repair. B 3aBucumocTs OT yciaoBuid paboThl HEOOXOUMO TTPUMeE-
HATH pa3IMYHbIe MOAU(PUKAIIMK PEMOHTHBIX MaTepHayioB (ObICTPOTBEPACIONTNE, TPOTUBOMO-
PO3HBIE, OKa3bIBAIOIIEE TTOBBIIIEHHOE COMPOTUBIICHUE K U3rMOAIONINM Harpy3kam). Hanocuts
COCTaB MO>KHO TIPH ITOMOIIA MacTepKa, KeIbMBI, IIMATEIIs WA aBTOMAaTU3UPOBAHHON IITyKa-
TYpHOM CTaHIINH C TIOCIEIYIONINM YIUIOTHEHUEM U 3arjlakKuBaHueM. MakcumalibHas TOJIIWHA
ciost 3a 1 mpoxoa He 6omee 5,0 mm s CarbonWrap® Repair FS cornacuo [13], He 6otee 30
MM st CarbonWrap® Repair ST [14], ve 6ostee 25 mm miis CarbonWrap® Repair Shotcrete
coriacHo [15]. JlomOMHUTENbHBIE CIIOM MOTYT BBIMOJHATHCS MOCIE TOTO KaK MPEIbLIYIIHA
CJIOW MOJIHOCTBIO BBICOXHET.

8.3.8 IIpu BeTpeHO Miu )KapKoil MOroJe, UHTECHCUBHOW MHCOJISIIIMU B MIEPUOJ] TBEP/IE-
HUS ¥ HA0Opa MPOYHOCTH PEMOHTHOT'O COCTaBa HEOOXOAMMO TIPUHSATH MEPHI 110 TPEIOTBPAIIIC-
HUIO WCIIAPEHUS BJIATW ¢ OTPEMOHTHUPOBAHHON MTOBEPXHOCTH (HAIpPUMeEp, HAKPHITh TOJIUITH-
JICHOBOW TUJIEHKOW TOCJIe Hayaia TBEpJEHHUS Ha TIEPHO]] HE MEHEE CYTOK IOCJIE 3aBEPIICHHUS
VKJIAJKA PEMOHTHOTO COCTaBa).

8.3.9 Tpeuunsi ¢ packpsitTuem 6osee 0,3 MM JTOJKHBI OBITH 3aMHBEKTUPOBAHBI HU3KO-
BSI3KMMH STOKCUIHBIMU COCTaBaMH, TPEHIMHBI C MEHBIIUM PACKPHITUEM TOCIE 3a4YHCTKH

JOJIDKHBI OBITH OTPEMOHTHUPOBAHbI PCMOHTHBIMH COCTaBaAMM.
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8.4. IloaroToBKa NOBEPXHOCTH KOHCTPYKIMM K YCTPOHCTBY BHEIIIHET0 apMHUPOBa-
HHS

8.4.1 Ha moBepXHOCTbh yCUIMBAEMOI KOHCTPYKIIMU MEJIOM (MapKepamH WM Tp.) B CO-
OTBETCTBHUU C TPOEKTHOM CXEMOM HAHOCAT JIMHUM Pa3METKHU 30H, TOATOTABIMBAEMBIX O] Ha-
KJIEVIKY YCWIMBAIOIIMX 3JIEMEHTOB. [Ipy 3TOM HCIIONIB3YIOT PYJIETKH, TOHKYIO BEPEBKY U IIP.

8.4.2 lllupuHy 30H, MOATOTABIMBAEMBIX MO HAKJICHKY YCHIMBAIONTUX 3JIEMEHTOB, CJIC-
JyeT MpUHUMATH B 1,2 paza OoJbllle MUPUHBI TPUMEHSIEMOTO apMUPYIOIIETo dJIeMeHTa (Tpu
3TOM 3aIac COCTaBUT | - 3 ¢M ¢ KaKJI0ro Kpas).

8.4.3 OcHoBaHue ciaeAyeT 3aUUCTUTh OT IEMEHTHOM IJIEHKU, OCTATKOB OT/IEIKHU, MacJIs-
HBIX ISITEH U T1P., U BBIPOBHATH B COOTBETCTBUU C YCTAHOBJIEHHBIMU TPEOOBAHUSIMH YTIIOLLIN-
(oBaTbHBIMHM MAIIMHKAMU C HACAJKaMH «YaIlIKaMW» C aJIMa3HbIM HAIlbUICHHEM.

8.4.4 B ciyuasx, korna BelpaBHUBaHUE IIIU(POBKON HEBO3MOKHO BBUIY OIpaHHUYEH-
HOTO JIOCTYTAa K KOHCTPYKIUHU WM CBSA3aHO € OOJBIIMMU TPY103aTPAaTAMHU, BEIPABHUBAHUE J0-
ITyCKAETCS BBITOJHITH PEMOHTHBIMH MaTEpHAJIAMU.

8.4.5 TwaTenbHO NPOAYTh OCHOBAHUE CKAaThIM BO3yXOM IO JaBieHueM 6-8 atM. [1u-
CTOJIET KOMITpEccopa Jiepkath Ha pacctosiHun S0 - 70 MM OT ocCHOBaHMs. PekoMeHyeTCs BbI-
NOJIHATH oOecnblMBaHue 3a 2 - 3 pasa. [lepepbiBbl B mporiecce 00eCbUIMBAaHUS CBA3aHbI C
HE0OXOAMMOCTBIO 1ATh MBUIH OCECTb.

8.4.6 T1oBTOPHO BBHIMOJIHUTH Pa3METKy 30H HAKJICUKH JIEHTHI aHAIOTUYHO §.4.2.

8.5. YeTpoiicTBO 3/1eMeHTOB BHEIIIHET0 ApMUPOBAHUS

8.5.1. YcrpoiicTBO BHEIIHEr0 apMUPOBAHUA HA OCHOBE YIJIEPOJAHOM JICHTBI
(TkaHM)

8.5.1.1 [TocnenoBaTenbHOCTH OTMEPAIIHA TIO HAKJICHKE JICHTHI (TKaHH) BKIIIOYAET B Ce0s
BBITIOJTHCHHE CIICAYIOIINX OCHOBHBIX BHUOB padoT:

- pacKpoii JIEHTHI (TKaHH);

- MPUTOTOBJICHUE CBA3YIOIIETO (aJre3rBa);

- HAHECEHHUE Ha TIOJITOTOBJICHHOE OCHOBAHKE CJI0S CBSI3YIOILETO (are3uBa);
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- YKJIaJIKy OATOTOBJIEHHOM JIEHTHI (TKaHN);

- IPOTIUTKY M MPUKATKY JIEHTHI (TKaHU) K OCHOBAHUIO;

- HaHECEHHUE Ha MOBEPXHOCTD JICHTHI (PMHUIIIHOTO CJIOS CBSI3YIOIIETO;

- HAHECEHME 3aLIUTHOIO ITOKPBITHS.

8.5.1.2 Packpoii 1eHThI (TKaH!) BBITIOJIHSIOT B COOTBETCTBUHU CO CHEIU(PUKAIIUEH B ITPO-
€KT€ YCWJICHHS WJI BOCCTAHOBJIEHUS CTPOUTEIBHON KOHCTPYKLIHH.

8.5.1.3 Packpoti ciieryeT OCyIIeCTBIATh Ha pPOBHOM, TIOCKOM, YUCTOM MOBEpXHOCTH. Pe-
3aTh JIGHTY (TKaHb) CJIEIyeT C MOMOIIBI0 HOXKa JIJIsl KapToHa, HOXHUIL. [Ipn HeoOXxoammocTu
PE3KHU JIEHTHI (TKaHU) B POJIOJIBHOM HAIIPaBJICHUU Ha HEE C IByX CTOPOH HaKJIEUTh MaJIIPHBIN
CKOTY, U PE3Ky OCYLIECTBIIATh 10 Hemy (cM. puc. 8.1). HemocpeacTBenHo nociie Hakeiku
JIEHTHI (TKaHU), €€ 4acTh, HAXOIAMIASCA O]l CKOTYEM, yaIseTCs BMECTE C HUM C IMOMOIIbIO

HOXKa.

= - ~ INUHUS
(kneuTb Mo obeum™
MOBEPXHOCTAM | Wiy

NEHTbI) T P O R P Tty =~
A pacquHan LwnpuHa J'IeHTbI!

Pucynok 8.1 — Cxema packposi JIeHTbI IpyU HEOOXOIMMOCTH pa3/ieIeHUs BAOJIb BOJIOKOH

8.5.1.4 TlpurotoBieHue CBA3YIOMIETO MTPOU3BOJAUTCS B COOTBETCTBUH ¢ MHCTPYKIIHSIMHU
MIPOU3BOAUTEIIS.

8.5.1.5 Cassyroiiiee (aAre3uB) HAHOCUTCS ¢ TIOMOIIIBIO IITMATEIS UM KUCTH Ha TTOBEPX-
HOCTh yCHJINBAEMOUW KOHCTPYKIIMH (OCHOBAHUE) /10 TPUOOPETEHUS XapaKTEPHOTO «MOKPOTO
BH/IA.

8.5.1.6 Ha ocHOBaHueE OJIKHO OBITh HAHECEHO CBS3YIOIEE B KOJTUYECTBE, JOCTATOYHOM,

9TOOBI IPOIUTATH JIEHTY (TKaHb). Eciu cBsA3yrOMMIero AJisf 3TOr0 HEIOCTATOYHO ISl TIOJTHOM U
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PAaBHOMEPHOM MPOIMUTKH JIEHTBI, TO €ro J00aBISIOT; U3JIMUILKH CBSI3YIOIIETO (KaIiu, MOTeKH ) —
ynansitoT. Pacxos cBsizyrolero Ha JaHHYIO OMEPALUIO ONPEACIISIeTCs POU3BOUTEIEM.

8.5.1.7 Jlenty (TKaHb) HEOOXOAMMO YKJIaIbIBATh HA CIIOM HAHECEHHOTO CBA3YIOIIETO Iy-
TEM UX MPUKATUA U Pa3riIaKMBaHMs BJI0JIb BOJIOKOH 3JIEMEHTA OT 1IEHTpa K Kpasim. B porniecce
YKJIaJIKH HEOOXOAMMO CJIEIUTh, YTOOBI KPOMKA YCHUIIMBAIOLIETO 3JIEMEHTa ObLIa MapalijiesibHa
JIMHUU Pa3METKH, HAHECEHHOM Ha OCHOBAHME, WM KPOMKE IIPEABIAYLIErO AIEMEHTA.

8.5.1.8 JlenTsl (TKaHU) TOKHBI YKIIABIBATHCS C HaTskeHueM. OOpa3oBaHuE CKIIA/IOK U
MIEPEKOCOB BOJIOKOH HE JOIMYCKAETCH.

8.5.1.9 «IIpukartka» JNeHTHI (TKAHU) OCYIIECTBIIACTCS CyXUMHU IIMATEISIMUA WA JKECT-
KUMU PE3UHOBBIMH BaJIMKAMU OT LIEHTPA K KpasiM CTPOro B IPOI0JIbHOM HamnpasieHuu. «IIpu-
KAaTKa» BBIMOJHAETCA 0 TUIOTHOTO NPHKATHS JICHTHI (TKAHM) K OCHOBaHHUIO, MOKAa CKBO3b
JIeHTY (TKaHb) HE BBICTYIUT CBs3ylolee. BookHa IeHTHI (TKaHU) TOJKHBI OBITh CMOYEHHBIMU
CBA3YIOIIMM. JIeHTa (TKaHb) HE TOJKHA CKOJIB3UTh MO MOBEPXHOCTU KOHCTPYKIHUU (3TO SBIISI-
€TCSl IPU3HAKOM TOTO, YTO MO/ YTIAEPOIHBIM HAMOJIHUTEIEM UMEIOTCS U3JTUIIKHU CBSA3YIOIIETO,
100 OHO UMEET CIMIIKOM HU3KYIO BA3KOCTb).

8.5.1.10 IToBepx «mpuKaTaHHOI JICHTHI (TKaHW) HAHOCAT JTOMOJHUTEIBHBIN CIIOW CBSI-
3YIOLLETrO JUISl IPOIUTKY €€ C BHELIHEN CTOPOHBI U BHOBB OCYILIECTBIISIETCS IpUKaTKa. Pacxon
CBA3YIOIIETO Ha JAHHYIO ONEPAIUIO ONPENEAETC MPOU3BOAUTEIIEM.

8.5.1.11 IlpogomkuTenpbHOCTh omeparuii, ykazanueix B 8.5.1.5 - 8.5.1.10, He momkHa
MpEBBILIATh BPEMEHH KU3HECTIOCOOHOCTH HCIIOJIb3YEMOTO CBSI3YIOLIETO.

8.5.1.12 YcTpoiCTBO BHEIIIHETO apMUPOBAHUS HA OCHOBE YTJICPOIHOM JICHTHI (TKaHM) B
HECKOJILKO CJIO€B BBINMOJHSAIOT aHajornyHo 8.5.1.1 - 8.5.1.11.

8.5.1.13 IIpu TpeObyeMoM KOJIMYECTBE CIIOEB OOJbIIE ABYX, YCTPOMCTBO JICHT (TKaHEH)
CJIeIyeT BBIMOJHATH B HECKOJIBKO 3TanoB. Ha nmepBoM »sTane B TeueHUE BPEMEHU >KU3HECIIO-
COOHOCTH CBSI3YIOIIETO «MOKPBIM) CIIOCOOOM HAKJIEUBAIOTCS MIEPBBIE /IBA CIIOSI JICHTHI (TKaHH).
Ha cnenyrouux sramnax, rmocie TBEpACHUS CBSA3YIOLIEro MPEABIAYIINX CIOEB, HAKJIECHUBAIOTCS

MOCJeAYIONIUE CI0U (Ha KaX0M 3Tare He 0oJiee IBYX CJIOEB).
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8.5.1.14 VYrnepoaHsbie JEHTHI (TKaHU) C TTOBBIIIIEHHON MOBEPXHOCTHOM IIJIOTHOCTHIO Clie-
IyEeT MPONUTHIBATh HU3KOBSI3KUMHU CBSI3YIOIIMMH C TIOMOIIBIO BAJIMKOB C JBYX CTOPOH IEpeN
YCTPOMCTBOM Ha OCHOBAaHME, YCUIIMBAEMON KOHCTPYKIIMH.

8.5.1.15 Tlpu ycTpoicTBEe BHEIIHETO apMHUPOBAHUS B HECKOJIBKUX HAIpaBJICHUSX, IO-
CJIEI0BATEIbHOCTh HAKJIEHKU JEHTHI (TKaHW) B Ka)KJOM W3 HANPABICHUNA PErJIAMEHTUPYETCS
IIPOEKTOM.

8.5.1.16 JlonmyckaeTcsi BBIIIOJHEHHE YCUIIMBAIOIIMX 3JIEMEHTOB, COCTABIICHHBIX U3 He-
CKOJIBKHUX JIEHT MO JJIMHE, IPU YCIOBUU COOIOIEHUS TpeOyeMOU JUTMHBI IIEPEXIIECTa, KOTOPAs
JoJKHA OBITh yKa3zaHa B mpoekTe. CTBHIKOBKA OCYIIECTBIISIETCS BJOJb JIGHTHI (TKaHU) IO
HaIpaBJICHUIO BOJIOKOH. OCh nepexJiecTa He JOJKHA HAXOIUThCS B OTHOM c€4eHUU. CThIKOBKA
MHorocyoHoi CBA ocytiecTBiisieTcst B pa30ekKy Mo JITTMHE (B pa3HbIX CEUCHUSIX).

8.5.1.17 Ilociie okOHYaHUS HAKJIECHKH YTIEPOIHOM JEHTHI (TKaHW) 10 OKOHYATEIHLHOTO
OTBEPKACHUS CBA3YIOLIETO CIEAYET NMEPUOAUIECKH OCMATPUBATH COCTOSHUE BBIIOJHEHHOTO
YCWJIEHMS], HE JOIyCKas MPOBUCAHUSA YIIEPOJHOTO HAMOJHUTENS, 00pa30BaHUs My3bIpEH.
Hailinennsie nedexTsl HEMENJIEHHO YCTPAHSIOT C TOMOIIBIO IIMAaTeNeH.

8.5.1.18 B ciydae, ecnu MPOEKTOM OIPECIICHO HAHECCHHUE 3allIUTHOTO TOKPBITHS W3
IIOJINMEPLIEMEHTHOI'O COCTaBa, TO MOCJIE OTBEPKIAEHUS CBA3YIOIIETO Ha IOBEPXHOCTh HAHOCST
(PMHUIIHBIN CTIOM CBS3YIOLIET0, KOTOPBIN «UUIICYETCS» CYXUM MEJIKUM MECKOM JJis o0ecreye-

HHA CTO CHOCINICHUS ¢ BHCITHHUM apMUPOBAHHUCM.

8.5.2. YcTpoiicTBO BHENIHEr0 ApMHUPOBAHMSI HA OCHOBE YIJIEIUIACTHKOBBIX
JameJieii (JJaMMHATOB)

8.5.2.1 TlocnenoBaTenbHOCTH OMEpaInii 1Mo HAKJICHKEe YTIICTIIIACTUKOBBIX JlaMesel (Jia-

MHHATOB) BKJIIOUAET B CEOs BHITIOJIHEHUE CIIEAYIOIIMX OCHOBHBIX BUJIOB pa0oT:
- pacKpoi yrieriacTUKOBOM JlaMelu (JJaMUHATA);
- IPUTOTOBJICHUE A/IT€31BA,;

- HAHCCCHHEC HA NOATOTOBJIICHHOC OCHOBAHUEC CJIOM aAIrc3uBa,
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- 0663)I(I/IpI/IBaHI/IC IMOBCPXHOCTH JAMCIIM U HAHCCCHHEC HAa HEC CJIOA aAIC3UBa,
- YKIIaaKa HO,Z[I‘OTOBJ'IE?HHOIZ JJaMCJIN,

- IIpUKAaTKa JIaMCJIN K OCHOBAHUIO,

- YOAAJICHUC U3JIMIIKOB aAIC31Ba,

- HAHCCCHHUC 3alIIUTHOT'O ITOKPBITHUA.

8.5.2.2 Packpoii 1aMenu BBIMOJIHSIOT B COOTBETCTBUU CO crielu(pUKaIel B MPOEKTe,

Ha pOBHOfI, HHOCKOﬁ, YHUCTOMN IMOBCPXHOCTHU CIICHHUAJIIBHBIM OTPC3HBIM MHCTPYMCHTOM.

8.5.2.3 IlpuroToBiieHue aare3uBa MPOU3BOAUTCS B COOTBETCTBUH C MHCTPYKIMSIMU TIPO-

W3BOIUTEIIA.

8.5.2.4 lllmateneM Ha MOATOTOBJICHHYIO MOBEPXHOCTh OETOHA (OCHOBAaHHWE) CIEAYET
HaHECTH cJioi aare3usa tonmuHon 1,0-2,0 mm. Ananoruunsiii cioi (1,0-2,0 MM) HaHEeCTH Ha

IPEIBAPUTEIBHO IPOTEPTYIO ALlETOHOM ITOBEPXHOCTD JIAMEIIH.

8.5.2.5 Croii anre3nBa Ha OCHOBAHUH JOJDKEH OBITh Ha 10 MM Imupe, yeM IMUpHUHA Jia-
MHHATA (C HAITYCKOM I10 5 MM C KaX/10M CTOpOHBI J1aMenn). [Ipu 3ToM peKoMeH1yeTCs BBITOJI-
HATh OTKOCHI K KpasiM MoJ1 yriiom 45°.

8.5.2.6 Jlamenb HEOOXOAMMO YKIIAJbIBaTh Ha CJIOW HAHECEHHOTO aJre3uBa IyTEM HX
pUXKaTUSl U IPUKATKU. B mpoliecce ykiiaaku HeoOX0AUMO CIEUTh, YTOOBI KPOMKA yCUIIMBA-
IOIIEro AJIEMEHTa Obljia MapajuielibHa JMHUMA PA3METKH, HAHECEHHOW Ha OCHOBAHHE.

8.5.2.7 ObpazoBaHue MEPEKOCOB U OTKIIOHEHUI JJaMeIN HE JIOITyCKAeTC .

8.5.2.8 «Ilpukarkay JlaMenu OCYIIECTBISETCS CyXUMH IIIATEISIMU UITH KECTKUMU pe-
3MHOBBIMM BaJIMKaMH BJOJIb JJaMEJIH OT LIEHTpa K kpasiMm. «IIpukaTkay BBIMOIHSAETCS 10 TUIOT-
HOTO MPIKATHS JTaMeJTi K OCHOBaHUI0, TIOKA U3-T10/] JIAMEJIM HE BBICTYIISIT U3JIUILIKHU a/IF€3UBA.
JlaMenb He JOMKHA CKOJIB3UTB 10 MOBEPXHOCTH KOHCTPYKIIMH (3TO SIBISICTCA IPU3HAKOM TOTO,
YTO MO/ JIAMEJIbIO UMEIOTCS U3JIMIIKHU aire3uBa, JIM0O OH UMEET CIIUIIKOM HU3KYIO BSI3KOCTb).

8.5.2.9 IIpo1omKUTENIbHOCTD Onepalui, ykazanubix B 8.5.2.4 - 8.5.2.8 He omkHa npe-

BBIIIATh BPCMCHU ’KH3HECITOCOOHOCTH HCITOJIB3YyCMOI'0 aATrc3nBa.
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8.5.2.10 Hakuelika BHEIIHETO apMUPOBAHHUSI HEOOXOAMMOIO KOJIMYECTBA CIIOEB MPOU3-
BOJUTCSI UCKIIIOUUTEIBHO TPU U3TOTOBIEHUU 3iemMeHTa CBA, COCTOSIIEro M3 HECKOIbKUX

CJIOCB HaMeHeﬁ, CKJICMBA€MbIX B MHOT'OCJIOMHBIN MAaKET J0 HadaJla MOHTAaxka.

8.5.2.11 Ilpu TpeOyemMOM KOJUYECTBE CIOEB OOJIBIIE BYX, YCTPONCTBO MAKETOB Clie-
JyeT BBIMOJHATH B HECKOJIBKO ATanoB. Ha mepBom 3Tamne B TeueHUE BPEeMEHH KU3HECTIOCO0-
HOCTH aJre3uBa HAKJIEHBAIOTCSA NEpPBBIEC JBa cos jJamenu. Ha cienyrommx sTamax, mocie
TBEPACHUS aAre3uBa MPEIbIYIIUX CIOEB, HAKJIECUBAIOTCS MOCIEAYIOIUE CIOU (Ha KaXIIOM

sTamne He 0oJiee IBYX CJIOEB).

8.5.2.12 Tlpu ycTpoiicTBe BHEITHETO apMUPOBAHUS Ha OCHOBE JIaMeJiel B HECKOJIbKUX
HAIPABJICHUSX, TTOCIICIOBATSIIBHOCTh HAKICHKH JIAMEITH B Ka)KJIOM W3 HalpaBIICHUN peria-

MCHTHUPYCTCA IIPOCKTOM.

8.5.2.13 Ilpu ycTpoiicTBE yCUIICHUS CUCTEMOM BHEITHETO ApDMUPOBAHUS CTPOUTEIIBHBIX
KOHCTPYKITUH, COCTOSIIIIEH U3 HECKOJIBKUX CIIOEB, OPUECHTUPOBAHHBIX B JIBYX HaIlpaBICHUSX
(TMma «CeTKa»), TEXHOJOTHYECKasl OIlepalds MOHTaKa YCUIIMBAIOIIMX DJIEMEHTOB JIOJDKHA

BKJIFOYATh B C€0s BBIITOJIHCHHE Ciacayromux BUAOB pa60T:

- HAHCCCHUC CJIOA aAIre3nBa Ha IIOATOTOBJICHHOC OCHOBAHHUC M HA 3JICMCHT YCUJICHHA B

ICPBOM HAITPABJICHUHU,
- YKIAAKY IMOATOTOBJICHHBIX YCHJIMBAIOIINX 3JICMCHTOB B IICPBOM HAITPABJICHHUN,
- IPUKATKy YCUIIMBAOIIHUX 3JICMCHTOB K OCHOBAHHIO,
- YAQJICHUC U3JIMIICK aJirC31Ba,
- BBIpABHUBAHNWEC OCHOBAHMWSA IJIs1 YKIIAJAKH JlaMeJieii Bo BTOPOM HaITpaBJICHUH,

- HAHCCCHUEC CJI0s aAr€3nBa Ha IOATOTOBJICHHOC OCHOBAHUC U HA 3JICMCHT YCHUJICHUA BO

BTOPOM HaIlpaBJICHUY;
- VKIAJKY TIOJITOTOBJICHHBIX YCHJIMBAIOIIUX 2JIEMEHTOB BO BTOPOM HAIPABJICHUH;
- IPUKATKY YCUJIMBAIOIINX 3JIEMEHTOB K OCHOBAHUIO;
- yIaJICHUE U3JIMIIEK aJIre31Ba.
8.5.2.14 CtpikoBKa J1laMeJiel 1Mo JJIMHE HEAOMyCTHMA.
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8.5.2.15 Tlocne okoHYaHMS HAKJICWKH YTJIEIJIACTUKOBOM JIAaMEJIM 10 OKOHYATEIHHOTO
OTBEPKIICHUS aJre3rBa CJIeAyeT MePHUOJNISCKA OCMATPUBATh COCTOSTHUE BHITIOJTHEHHOTO YCH-
JICHUS, HE JIOMyCcKas MpoBUcaHus jJamenu. Halinenasie 1edeKThl HEMEIIEHHO YCTPAHSIOT C
MIOMOIIIBIO IITIATEICH.

8.5.2.16 B cnydae, eciau mpoOeKTOM OIpe/eeHO HAHECEHUE 3aIlIUTHOTO MOKPHITUS U3
MIOJIMMEPIIEMEHTHOTO COCTaBa, TO JIAMEJIH MPUAAIOT MIEPOXOBATOCTh U HA MMOBEPXHOCTH HAHO-
CAT CJIOW CBSI3YIOIIETO, KOTOPBIM «UYHUIICYETCS» CYXHM MEJIKHUM TECKOM JUIsl 0OeCTICYCHHS

CHOCINICHUA 3allTUTHOI'O IIOKPBITHA C BHCITHUM YCUJICHUCM.

8.5.3. YCTpOﬁCTBO BHCIIHEI0 apMHUPOBaAHUSA HA OCHOBE YIVIEPOAHBIX CETOK

8.5.3.1 MoHTax 371€MEHTOB YCWJICHUS Ha IIEMEHTHOM BSDKYIIEM JIOJDKEH BKIIIOYATh B
ce0s1 BHIIMOJIHEHHE CIIEAYIONIUX BUIOB paboT:
- PacKpoOM yriiepoJaHOU CETKH;
- IPUTOTOBJICHHUE CBA3YIOIIETO;
- HAHECEHUE TIEPBOIO CJIOSI CBA3YIOLIETO HA OCHOBAHUE;
- YKJIaJKY ¥ BJIaBJIMBAHUE MOATOTOBJICHHBIX YCUIMBAIOIINX 3JIEMEHTOB;

- HaHACEHUE BTOPOTO (YKPBIBOUHOTO) CJIOS CBS3YIOIIETO.

8.5.3.2 Packpoii ceTKH BBIMOJTHSIOT B COOTBETCTBUH CO CIICIIM(PUKAIMEH B TPOEKTE HA
POBHOM, INTIOCKOM, YUCTOU TOBEPXHOCTH. Pe3aTh CETKy CiieAyeT ¢ HOMOIIBIO KOCOTO HOXKa JJIs
KapTOHA, HOXKHHUII.

8.5.3.3 IIpu HEOOXOAMMOCTH PE3KH CETKH B MPOOJILHOM HAIIPaBICHUU Ha HEE C IBYX
CTOPOH HaKJIEUTh MAJIIPHBINA CKOTY, U PE3KYy OCYILIECTBIISTH 110 HeMy. HenocpencTBeHHo mo-
CJIe HAKJICHKHU CeTKH, €€ YacTh, HAXOASAIIASCS MO CKOTYEM, YIAISIETCSI BMECTE C HIM C IIOMO-

IILIO HOXKA.

8.5.3.4 B ciyuae, ecnu yriaepojHasi CETKa He IPOIUTaHa, CJIeTyeT MPOU3BECTH €€ MPO-

MUTKY CTUPOI-OyTaAMEeHOBOM KOMIIO3UITUEH MITH aKPUIIOBOM dMYJIbCUEH.
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8.5.3.5 [Ins MOoHTaXka YriepoIHOM CETKH MCTIOJIb3YIOTCS CTIEIMaIbHbIe COCTaBhI Ha I1e-
MEHTHOU OCHOBE. [IpUTOTOBIICHHE CBSA3YIOIIETO MMPOU3BOJIUTCS B COOTBETCTBUM C HHCTPYK-
USIMU IPOU3BOAUTEINS. sl peryIMpoOBKHU MapaMeTPOB CBI3YIOIIETO BO3MOXKHO MPUMEHEHHUE

Pa3INYHbIX I[O63.BOK, AOITYCKACMBIX IIPOU3BOJUTCIICM.

8.5.3.6 KonnuecTBO CBS3YIONMIETO B OJHOU MOPIIUU HE JOKHO MPEBBIINIATh TEXHOJO-

THUYCCKUC BO3MOKHOCTHU €TI0 UCIIOJIIb30BAHHA B TCUHCHNC BPCMCHU €TO JKM3HECITOCOOHOCTH.

8.5.3.7 Ilpu HaHeceHUH COCTaBa MEXaHU3WPOBAHHBIM CIOCOOOM (TOPKpPETHPOBAHUE,
HaOpBI3T) cIelyeT OCYIIECTBISATh IPUTOTOBIEHUE CBS3YIOIIET0 C 3a11acoM, 00YCIOBIEHHBIM

OTCKOKOM CMCCH OT ITOBCPXHOCTH OCHOBAHMU:.

8.5.3.8 CBHBYIOIHGC HAaHOCUTCsA Ha OCHOBAaHHNC MCTAIIIMYCCKUM BY6‘{aTBIM mIaTcjacM

VI MEXaHU3UPOBAHHBIM CITIOCOOOM.

8.5.3.9 TonmmHa mepBOro CII0s CBSI3YIOIIETr0 MPUHUMAETCS 110 YKa3aHUSM MPOU3BOIU-

TEJsA, HO HE MeHee 3-4 MM.

8.5.3.10 anepoaHaﬂ CCTKaA YKJIaAbIBACTCA Ha OCHOBAHHUC U YTAINIMBACTCA B ICMCHTHOC
CBA3YIOIICC TAaKUM 06pa30M, YTOOBI BCPXHAA IINIOCKOCTDb 3JICMCHTOB YCUJICHUA ObLIa Ha ona-

HOM YPOBHE C IIOBEPXHOCTBIO CBA3YIOLIETO.

8.5.3.11 Ilocne yknaaky U yTaluIMBaHHsI DJIEMEHTOB YCHJICHHUS BBITIOJIHACTCS HaHECe-

HUE YKPBIBOYHOTIO CJIOSI. Y KPBIBOUHBIN CJIOW BBIPABHUBAETCS IPU MOMOIIM LIIATEIS.

8.5.3.12 TonmuHa yKPBIBOYHOTO CJIOS CBSI3YIOIIETO MPUHUMACTCSA 10 YKA3aHUIM TPO-
W3BOJIUTENISI, HO HE MEHEe 2-3 MM.

8.5.3.13 OtBeprkeHnEe KOMIIO3UTHOTO MaTepraia CUCTEMbI BHEIIHETO apMUPOBaHUS,
COCTOSILETO U3 LIEMEHTHOTO CBA3YIOIIETO U apPMUPYIOLLErO YIJIEPOJIHOIO HAITOIHUTENS MPO-
UCXOJIUT COTJIACHO TEXHMYECKOW JTOKYMEHTAlUWU MPOU3BOJUTENSI C YYETOM TEMIIEpaTyphl
IPOU3BOJICTBA pabOT, HO HE paHee YeM uepe3 12 yacos.

8.5.3.14 Tlpu ycTpoicTBE CUCTEMBI BHEIIIHETO apMUPOBAHMUS, COCTOSIIEH U3 HECKOJIb-
KHX CJIOEB YIJIEPOJIHOM CETKH, MOHTaX BTOPOI0 U MOCJIEIYIOLIETO CJIOEB IPOU3BOJUTCS B TOU

K€ MOCJIEA0BATEIBHOCTH, YTO U 11 iepBoro cinosi CBA.
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8.5.3.15 Ilpu ycrpoiictBe CBA, cocTosiieit 3 HECKOJIbKUX CIOEB YIIEPOIHONU CETKH,

YKPBIBOUHBIHN CJIOH HAHOCHUTCS TOJBKO Ha TOCIIETHUN (BEPXHUI) DIIEMEHT YCUIICHUS.

8.5.3.16 Ilpu ycTpoiicTBE MHOTOCIOWHBIX 3JEMEHTOB YCUJICHUS JOIYCKAaeTCs ycCTa-
HOBKa 0e3 nepepbiBa He Oosiee ABYX CIOEB «MOKPBIM» criocoOoM. [Ipu KojMuecTBe ClOEB,
OOJIBIIEM IBYX, HEOOXOJIUMO YCTPOUTH TEXHOJIOTHYECKUM TIEPEPHIB U 10KAATHCS OTBEPHKIC-
HUS CBSI3YIONIETO, TOCJIE Yer0 MOHTUPOBATh CJIEAYIOIINE CIOU aHAIOTMYHBIM 00pa3oM. [1po-
JTOJKUTENBHOCTh TEXHOJIOTMYECKOTO MepephiBa MPUHUMAETCS COTJIACHO YKa3aHUSM MPOU3-
BOAUTEINS, HO HE MeHee 12 4. [Ipu 3ToM Ha nociaeHuid ClI0M yriaepoJHON CeTKU, yCTaHOBIICH-
HBIM JI0 HaydaJia TEXHOJIOTUYECKOTO MEPEPHIBA, YKPBIBOUHBIN CJIOW CBS3YIOIIErO HE HAHO-
CUTCHL.

8.5.3.17 Tlocne MexaHWYECKOW IMOATOTOBKH IMOBEPXHOCTH HEOOXOJIHWMO BBITIOJHUTH
YBJIQXKHEHUE OCHOBAHMS BOJOW. YBJIQXKHEHUE BBITIOJHACTCS JI0 HACBHIIIEHUS OCHOBAHUS, HO
IIPU 3TOM Ha MOBEPXHOCTHU HE JIOJDKHA OCTABAThCsl HEBIUTABINASICS Bjara (HE JIOJKHO OBITh
Ty, KOHJIEHCaTa U T.1I.).

VY BNa)XKHEHHE MOXKET BBIMOTHATHCS PYYHBIM CIIOCOOOM (KHUCTHIO) UITH MEXaHU3UPOBAH-
HBIM (pacibLIUTENIEM).

[Tocne yBnakHeHHsI U3IUIIKK BOAbI YAAUISIOTCS BETOIIBIO, CYIIKON CKAThIM BO3TYXOM.

8.5.3.18 Iocne okonuanus ycrpoiictea CBA Ha 0CHOBE yTIIEpOIHBIX CETOK B IIPOIECCE
OTBEPKJICHHUS CBS3YIONIETO TPEOYETCS BBITIOJIHATH YXO/ 32 MOBEPXHOCTHIO. Y X011 32 MOBEPX-
HOCTBHI0O CBA BBITIOJIHSETCS COTJIACHO PEKOMEHAAINSAM TTPOU3BOIUTEIIS.

8.5.3.19 Jlomyckaercs yCTpOMCTBO YIJIEPOJHBIX CETOK C MMOMOIIBIO TTOJIUMEPHBIX CBSI-
3YIOIIMX HA 3MOKCUIHON OCHOBE U PEMOHTHBIX cOcTaBax B coorBeTcTBUU ¢ TY [15]. B atom

ciIy4ae, He0OX0IMMO MPUIEP)KUBATHCS TPEOOBaHMM 1 peKOMeHaIui coraacHo 8.5.1.

8.5.4. YcTpoiicTBO aHKEPOBKH /Il 3JIEMEHTOB BHEIIHET0 APMHPOBAHUSA

8.5.4.1 B MecTax comnpsiKeHus: IPOJ0JIbHBIX U MOMEPEUYHbIX CTEH, CTEH U MEPEKPHITUH,

IMHMJIOHOB CO CTCHAMM U T.A. IIpHU HCO6XOI[I/IMOCTI/I BBIIIOJIHACTCA OOIIOJIHHUTCIIbHAA aHKCPOBKaA
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yCWJIMBAIOLUX 3JIeMeHTOB. OHa o0ecreynBaeTcs MyTeM YCTaHOBKHU CHEIUATbHBIX aHKEPOB
U3 YTJIEPOIHBIX BOJIOKOH, MPONUTAHHBIX CBA3YIOMKUM. Heo0X0uMOCTh yCTpoiicTBa aHKEPOB
YCTaHABIIMBAETCS ITPOEKTOM.

8.5.4.2 Aukepbl NpOU3BOJATCS, KaK B BUJIE AHKEPHBIX KT'YTOB 3aBOJICKOI'0O U3TOTOBJIE-
HUS, TAK U MOT'YT OBITh U3TOTOBJICHBI U3 YIJIEPOJHOM JeHThI. KOHCTpYKIIMS aHKepa yCTaHaB-
JIMBAETCS TPOEKTOM.

8.5.4.3 AHkepHBbI€ YIIIEpOAHbIE KTYThI 3aBOJCKOTO U3TOTOBIICHUS

8.5.4.3.1 AHKepHBIE YIJIEPOAHBIC KTYTHI SBISIFOTCS JIEMEHTAMHU CHCTEMBbI BHEIITHETO
apMUPOBAHUA U MPUMEHSIOTCS JJIsl aHKEPOBKH YTIIEPOJHBIX JIEHT, TKAHEW, CETOK U JJaMHUHA-
TOB.

8.5.4.3.2 AHKepHBIC YTIEPOIHBIC )KTYTHI MOTYT OBITH YCTAHOBJICHBI CJICTYFOIITMH CITO-
cobamu:

- OnuHOYHAas aHKEPOBKa — B MOATrOTOBIIEHHOE B OCHOBAaHUU OTBEPCTHUE MEPICHANKY-
JISIPHO YIJIEPOTHOMY HAMIOJHUTENIO (JIEHTA, TKaHb, CETKA) YCTAHABJIMBACTCSI AHKEPHBIHN JKI'YT,

BHEIIIHSIS YaCTh BOJOKOH KI'yTa («BOJIaH») pacrpeaesercs mo Kpyry (puc. 8.2);

Pucynok 8.2 — OauHo4Hasi aHKEpOBKa
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- JIBoitHas aHkepoBKa — B moaroToBieHHOE B OCHOBAaHUU CKBO3HOE OTBEPCTHE MEPIICH-
JTUKYJISIPHO YTJIEPOJTHOMY HANOJHUTENIO (JIeHTa, TKaHb, CETKA) YCTAaHABIMBAIOT aHKEPHBIM
KT'YT, BHEIIIHUE BOJIOKHA JKI'yTa PacIpeAeIIAI0TCs 0 KPyry Ha 00eMX CTOpOHAX CKBO3HOI'O OT-

Bepctus (puc. 8.3);

Pucynok 8.3 — JIBoitHas1 aHKEpOBKa
- ITapamnenbHas aHkepoBka — B IOArOTOBIEHHOE B OCHOBAHMM OTBEPCTHE, Iapall-

JICJIBHO WJIM 1IOJ YTJIOM K YIJICPOJHOMY HAIIOJHHUTCIIIO TKAHHW YCTAHABJIMBAIOT aHKCpHBIﬁ

XKTyT, BHEIIHSASA 4aCTh BOJIOKOH JXI'yTa pacnpenaeisercs V-oopasto (puc.8.4).
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Pucynok 8.4 — [lapaienpHast aHkepoBKa

8.5.4.3.3 YcrpotictBo ankepoBku CBA ¢ npuMeHeHHEeM yTIEPOIHBIX KT'YTOB MPOU3-

BOOUTCA B CJ'ICI[YIOH_Ief/}I IIOCJICA0BATCIIbHOCTH BBITIOJTHCHUA TEXHOJIOTHYCCKUX onepaunﬁ:

MOJTOTOBKA OTBEPCTUM U OCHOBAHUS AJI1 YCTAHOBKU aHKEPOB;
— MOArOTOBKA 3JIEMEHTOB aHKEPOBKH;
— TMOArOTOBKA a/Ir€31Ba;
— yCTaHOBKa aHKepa;
— KperJieHue aHkepa K sneMenTam CBA.
8.5.4.3.3.1 [loaroroBKa OTBEpCTUI BBHIMOIHSIETCS C pa3METKHA MECT YCTAHOBKU aHKEPOB
COTJIACHO MPOEKTHOMY PELICHHIO U ONpEeNICHUs TUIla aHKEPOBKHU (CKBO3HAs, HAKJIOH yIJie-
POJTHOTO XKI'yTa K TOBEPXHOCTH YCTAHOBKH).
8.5.4.3.3.2 JIluameTp BBICBEPJIMBAEMOTO OTBEPCTHUS JUIsl YCTAHOBKH aHKEPHOTO KI'yTa
JOJIKEH OBITh Ha 3-6 MM OoJIbLIIE IMAMETpa KIyTa.
8.5.4.3.3.3 I'nmyOuHa, TUI U HAKJIOH K IJIOCKOCTH OCHOBAHUS BHICBEPJIMBAEMOT'O OTBEP-

CTHA OIIPCACIIACTCA ITPOCKTHBIM PCIICHHUCM.
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8.5.4.3.3.4 15 UCKITIOUEHUSI BO3ZMOXKHOCTU TTOBPEXKACHUS BOJOKOH JKI'yTa, YCThE OT-
BEpPCTHUSl JOJKHO OBITh pa33eHKoBaHO. Pasmep (acku ycThbsi OTBEpCTHS MPUHUMAETCS CO-
TJIACHO MPOEKTHOMY PEIICHUIO (PEKOMEHIyeTC sl TPUHUMATh pa3Mep dacku He MeHee 1-2 cm).

8.5.4.3.3.5 [Ipu ycTaHOBKE I'yTa CKBO3b OCHOBaHHE HEOOXO0IMMO BBITIOJTHUTH BBICBEP-
JMBaHUE OTBEPCTUH C JIBYX CTOPOH HAaBCTpedy ApYr K Apyry. He nomyckaeTcsi cBepieHHUe
HacKkBO3b. [Ipu cBepiieHnN OTBEPCTUI HABCTPEUy APYT K APYTry HEOOXOIUMO COOMIOAATh UX
COOCHOCTb.

8.5.4.3.3.6 OtBepcTue Uisi yCTAaHOBKH aHKEPHOTO JKTyTa JOJDKHO OBITH OYHUIIEHO U
oOecnpuieH0. OUUCTKY YCThSI OTBEPCTHUSI PEKOMEHIYETCS OCYIIECTBISATh METAUINYECKUMU
merkamu. OOecnbUTMBaHUE PEKOMEHIYETCS MPOU3BOAUTH MPOAYBKOM C HCIOJIB30BaHUEM
Hacoca WM KOMIIPEccopa.

8.5.4.3.3.7 IloaroroBka yCUIMBAIOLIUX 3JIEMEHTOB JOKHA IPOU3BOJUTHCS B 3aBOJI-
CKHMX YCJOBHMSIX WJIM B CHEUUAIbHOM MOMEIIEHUH Ha CTPOMIUIONIAJAKE M BKIIOYAET B ceOd
Hape3Ky YIJIepOAHOTO0 aHKEPHOT'O )KI'yTa B COOTBETCTBUU C IPOECKTHOM JOKyMEHTAaUEN, Map-
KHPOBKY M YITAKOBKY PACKPOCHHBIX 3JIEMEHTOB.

AHKEpHbIE KI'YThI I0JKHBI ObITh HAPE3aHbl HA 3arOTOBKH, JUTMHA U KOJMYECTBO KOTO-
PBIX ONPENESAI0OTCS B COOTBETCTBUN C IPOEKTHOW JOKYMEHTALUEN.

Hape3ska sxryTa 10KHa OCYIIECTBISATHCS Ha II1aJKOM CTOJIe (BEpCTaKe), MOKPHITOM I10-
JUATUICHOBOM IJIEHKOW. J[JI1 pe3ku KryTa peKOMEHAYEeTCS MCIOJIb30BaTh HOX WM HOXK-
HUIIBI.

He nomyckaercs cMenieHue OIJIETKU JKTyTa MPU Pe3Ke AJIA 3alUThI OT BHITATUBAHUS
BOJIOKOH.

PackpoeHHbIE 3arOTOBKH MOMEIIAIOTCS B YIIAKOBOYHYIO Tapy M CHA0XKalOTCS ITHKET-
KOM ¢ yKa3aHHeM HOMepa, pa3Mepa U KOJMYECTBA 3ar0OTOBOK.

8.5.4.3.3.8. Ilo OTHOIIEHHUIO K YCTAaHOBKE aHKEPHBIH KI'YT COCTOUT U3 BYX YaCTEH:

- aHKEpHasl 4acTh, 3aKperisiemMasl B OCHOBAHHH;

- pacnyIlleHHasi BEEPOM YacTh, COSAUHSIONIAs aHKEPHYIO YacTh ¢ dyieMeHToM CBA.

JInvHa Ka)K10U 4acTu ONPENETSAETCS B COOTBETCTBUU C MPOEKTHOM TOKYMEHTALIUEH.
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8.5.4.3.3.9 IlponuTKka aHKEPHOI'O JXIyTa aJre3WMBOM OCYIIECTBISETCS Ha BCIO €ro
JIUHY. /{151 3TOr0 peKOMEHIYETCSI CMECTUTH OILIETKY JKI'yTa MPUMEPHO 10 CEPEINHBI JJTMHBI
KIyTa ¥ MMPONUTATh OrOJIEHHYIO YacTh. [locie mponuTky omieTka rnepeMeniaeTcsi 00paTHo.
Takum »xe 00pa3zoM HEOOXOAMMO OCYIIECTBUTH IPOMUTKY BTOPOM yacTu xryTa. [lonHoe cHs-
TH€ OIJIETKH BO BPEMS MPOMUTKU aHKEPHOTO JKI'yTa HE JOIMYCKAETCA.

8.5.4.3.3.10 Hanecenue aare3mBa peKOMEHIYETCSI OCYIIECTBIISITH C TIOMOIIBIO KHCTH.
[locne NpONUTKM aHKEPHOTO JKI'yTa PEKOMEHIYETCS MOMECTUTh METAJUIMYECKYIO CIIHILY B
IEHTP Ha BCIO JUIMHY XryTa. J[MaMeTp criuiibl mog0upaeTcsi B 3aBUCUMOCTH OT TUaMeTpa yr-
JIEPOJTHOTO KI'yTa TaK, YTOOBI UCKIIOYUTH MOBPEXKICHUE U BHITATMBAHKUE BOJIOKOH aHKEpa B
mpoliecce MOHTa)xa (PEKOMEHTyeMbIi TuaMeTpa Ciuilbl oT 1 10 3 Mm).

8.5.4.3.3.11 OtBepcTie B OCHOBAHWU 3aIIOJIHACTCS aAT€3MBOM Ha BCIO €0 TIyOHHY.
JIns 3an0IHEHUsT PEKOMEHAYETCS] IPUMEHSITh MUCTOJIET WIIN MIACTUKOBYIO BOPOHKY. 3aro-
HEHUE aAre3MBOM CKBO3HOTO OTBEPCTHUSI PEKOMEHAYETCSA BECTH C JIBYX CTOPOH.

8.5.4.3.3.12 [IponuTaHHBINA KI'YT BMECTE C OIJICTKON M (MPU HEOOXOJAMMOCTH) yCTa-
HOBJICHHBIM METAJUIMYECKUM CTEPKHEM IOMEIIAETCSl B OTBEPCTUE HA MPOCKTHYIO ITyOUHY.
[Tocne ycTaHOBKH OIJIETKA CO CBOOOAHON CTOPOHBI CHUMAETCS, U METAINTMYECKUN CTEPIKEHb
BBIHUMAETCSl U3 aHKEPHOIO XryTa. [Ipu BBIOJHEHUN JaHHON TEXHOJIOTMYECKOW OMNepanuu
HEO0OXOIMMO UCKJTIOUUTh BBHITSTUBAHUE BOJIOKOH aHKEpa HapyxKy.

B nporecce ycTaHOBKM aHKEPHOT'O JKI'yTa B OTBEPCTHE HEOOXOAMMO HCKIHOYHUTH BO-
BJICUEHUE BO3/yXa B a/IF€3UB.

8.5.4.3.3.13 Kperienre pacnymeHHBIX YacTeld aHKEPHOTO KryTa («Beepa») U pacrpe-
JIEJIEHUE BOJIOKOH OCYIIECTBIISIETCSI B COOTBETCTBUU C POEKTHOM JOKYMEHTALMEM.

[Ipu kperieHnn pacIylieHHON YaCTH AaHKEPHOT'O JKI'yTa K ITOArOTOBJIEHHOM ITOBEPXHO-
CTU OCHOBAaHMS KOHCTPYKIIMH J0 Hayaia YCTAHOBKH JKI'yTa ClIelyeT HAaHEeCTH aJre3uB Ha Io-
BEPXHOCTh OCHOBAHHUSI.

8.5.4.3.3.14 CoenuHeHue pacnyiieHHOW YacTH KIyTa U JIEMEHTa YCUJICHUS (JICHTHI,
TKaHH, CETKH) PEKOMEHIyeTCs IBYMsI ClIOCOOaMu:

- yctaHoBKa nof 3neMeHTsl CBA (Ha ocHOBaHue);
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- YCTaHOBKA MMOBEPX HE MOJIMMEPU30BAHHOTO (B T€UEHUE BPEMEHH KU3HECTIOCOOHOCTH)
HAKpPBIBOYHOT'O CJI0s ajire3uBa 37eMeHToB CBA.

PaboTs! o kpermteHunto Kryta k anemMeHTy CBA m0IDKHBI OBITH BBITOJTHEHBI B TCUCHUE
CpOKa >KM3HECIIOCOOHOCTH a/Ire31Ba.

8.5.4.4 NzrotoBnenne aHKepa U3 yriepoTHOMN JICHTHI

8.5.4.4.1 UszroroBnenne aHKepa U3 yriaepoHON JCHTHI BKIIOYACT B C€0s CIICTYIOIIHE
OTIepalIUHU:

- Ha TMOJIOBHHE JIIMHBI oTpe3ka JieHThl (anuHoi 300-400 MM) BEIHUMAETCSl yTOUYHAas
HUTB;

- YaCTh JICHTBI C YTOYHOM HUTHIO MPOMUTHIBAETCS CBA3YIOIINM;

- HEMOCPEACTBEHHO IMOCJIE MPOMUTKHU CBI3YIOIIMM, OTPE30K JICHTHl CBOPAYMBACTCS B
MOTIEPEYHOM HAMpaBICHUU U (PUKCUPYETCS HECKOJIBKUMU CKPYTKaMU U3 YTOYHON HUTH;

- IIOCJIE MOJIMMEPU3ALIUH CBI3YIOLIEr0 00pa3yeTcs 3aroTOBKa aHKepa € JKECTKOM CTepxk-
HeBoit gacThio (100-150Mm) 1 BeHurkoM —«BogaHoM» (100-150mm).

8.5.4.4.2 TlocnenoBaTeIbHOCTD BBITIOJIHEHHS PAa0OT MPH yCTAHOBKE aHKEPa U3 yTIepo/I-
HOU JICHTBHI:

- B YCUJIMBA€MOW KOHCTPYKIIMH, BBICBEPIUTh OTBEpCTHs. Pacmonoxkenue, ruaMerp u
TyOMHA OTBEPCTHUI YCTaHABIUBACTCS TPOCKTOM;

- BXOJI B OTBEPCTHE PaCIIUPUTH (pa33eHKOBATh) /JI1 BO3MOKHOCTH CBOOOIHO pa3Bopa-
YUBaHUS BOJIOKHA «BEHYMKaY. JIJIsl pactIMpeHusi UCIONB3YIOT CBEPJIO AMAMETPOM 25 MM,
dbopmMupyst KOHYCOOOPa3HBIA BXO/T;

- IPOJIYTh OTBEPCTHS CXKATHIM BO3JYXOM JUIsl YAAJICHUS TIBUIA OT CBepiieHus. Bo3myx
MOJIAI0T BHYTPb CKBAKUHBI 10 TPYOKE MEHBIIIETO JUaAMETPA;

- MepeJl YCTaHOBKOM aHKepa, CKBaXKHWHY 00Jiee YeM Ha MOJIOBUHY 3alOJIHUTh aAre3u-
BOM;

- )KECTKYIO YacTh aHKepa MOTPYy3UTh B CKBAKMHY. [Ipr 3TOM KOHEII )KECTKOM YacTH CO
CTOPOHBI «BEHUHKA» JTOJDKEH OBITh YTOTUICH MPUMEPHO Ha 1 CM OT MMOBEPXHOCTH, a U30BITOK

aJIre3rBa BbIJIABJICH HAa ITOBCPXHOCTb U YAAJICH HINATCIICM,
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- IOCJIE YCTAHOBKH CBOOOHYIO HEMPOIUTAHHYIO YAaCTh PAaCIPaBUTh, IPpUAAB el popMy
TPEYTrOJbHUKA, 3aT€M BBIIIOJIHUTH IPONUTKY «BEHUMKa» U €ro (PUKCALUIO B IPOEKTHOM IIO-
JIO’KEHUU Ha TOBEPXHOCTU KOHCTPYKIIUH.

8.5.5 HaHeceHue 3alUTHOTO TOKPBITHS

8.5.5.1 Uepe3 6-12 yacoB nocie HaHeCEHUs (PMHHUIIHOTO CJIOS CBA3YIOIIET0, Ha MOBEPX-
HOCTbh BHELIHErO0 apMUPOBAHUS C MMOMOILBIO PACIBIIUTEINS, KUCTU WJIM IIMATENs HAHOCAT 3a-
IIUTHBIN CJIOH MOJIMMEPLEMEHTHOTO 3alUTHOIO COCTaBa TONIIMHOW 3 MM (€CIM MHOE He
YCTaHOBJIEHO ITPOEKTOM).

8.5.5.2 [locne TBepAeHUS MOJIUMEPLIEMEHTHOI'O COCTaBa MPU HEOOXOAUMOCTH HAaHECTH
OTHE3AIIMTHOE NOKPBITHE, BEIPABHUBAIOIYIO IITYKATYPKY WM OTAEI0YHOE NMOKphITHE. [Toa-
OOp OrHE3alIUTHOrO MOKPBITHS OCYIIECTBIIAIOT B COOTBETCTBUU C TpeOOBAHUSIMHU TexHuYe-

CKOI'0 3aJaHHA U ﬂGﬁCTBYIOHIHMH HOPpMaMH.

9. KoHTpoJb KayecTBa MPOU3BOACTBA PadoT
9.1 O61IHe MoJI0KEeHUS

9.1.1 OGm¥e MPUHIATIBI CTPOUTETHHOTO KOHTpOIIsI m3i0xkeHbl B CIT 48.13330.2011.

9.1.2 TIpoBepka kadecTBa padOT MO YCUIICHHUIO WIIM BOCCTAHOBJICHUIO JKEJIe300€TOHHBIX
(O€TOHHBIX) KOHCTPYKIIUN BHEITHUM apMUPOBAHUEM KOMIIO3UTHBIMH MaTepHalaMH BKIIIO-

YJaeT B ceos CIeaAyromue OCHOBHBLIC BUABI KOHTPOJIA:

- OIIEHKAa COOTBETCTBHS COCTOSIHUSI KOHCTPYKIIMU MIPUHITOMY B MPOEKTE YCUIICHUS,

- BXOJHOM KOHTPOJIb Kau€CTBA MOCTYHAIOUIUX HA CTPOUTENBHYIO IUIOLIAAKY CTPOU-
TEJIbHBIX MAaTEPUAIIOB U U3JCIIUM;

- KOHTPOJIb COOTIOICHUSI TIPABUJI CKJIAUPOBAHUS M XPAHEHHSI MaTEpUAIOB U WU3JICIIN;

- ONEpalHUOHHBIN KOHTPOJIb;

- TMPUEMOYHBINA KOHTPOJb 3aKOHUEHHOTO dTara padoT.

9.1.3 Ilpu ocyiiecTBI€HUH KOHTPOJIA CIEAYET YUUTHIBATh TPEOOBAaHUS HACTOSIIETO
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CTO x TemmepaType OKpyXarolei cpelibl U yCHUINBAEMbIX KOHCTPYKIIMI BO BpeMs IIPOU3-
BOJICTBa padoT, a TakKe MPUIECPKUBATHCA UMHCTPYKIMK TiporsBoautesnisi CBA 1o KoHTpoIito
KauecTBa MpPU MPOBEJECHUU aBTOPCKOTO HAJA30pa HaJ IPOU3BOACTBOM PaldOT MO YCHUIICHUIO

KEJIE300€TOHHBIX KOHCTPYKIUN KOMIIO3UTHBIMHU MaTe€pHalaMu.
9.2 OueHka coCTOSTHUA KeJ1e300eTOHHBIX KOHCTPYKIM i

9.2.1 Ilepen HavamoMm pabOT MO YCHUJICHUIO WM BOCCTAHOBJICHHIO JKEJIE300€TOHHBIX
KOHCTPYKIIUH KOMITO3UTHBIMH MaTepHajlaMd OTBETCTBEHHBINM MPOU3BOIAUTENH padoOT C MpH-
BJICUCHHEM IIPEJICTABUTEIICH aBTOPCKOT'O HA30pa MPOBOIUT OCMOTP KOHCTPYKITUU U TIPOBE-
PSET COOTBETCTBUE BUTUMBIX Je(EKTOB, yYTCHHBIM IPHU MTPOSKTUPOBAHUH YCUIICHHS (BOCCTa-
HOBJICHUS).

9.2.2 Ilpu BBISBJIICHUW JOTOJHUTEIBHBIX JE(PEKTOB COCTABISACTCS aKT ocMoTpa. s
Havasa MpOU3BOJICTBA PAOOT TpeOyeTcs 3aKIFOUESHUE U PEKOMEHIAINH MPOSKTHOW OpraHu3a-

UM 10 UX YCTPAHEHUIO ¢ 0(hOPMIIEHHEM COOTBETCTBYIOLIETO TOKYMEHTA.
9.3 BxoaHoii KOHTPOJIb

9.3.1 BX0HO# KOHTPOJIb OCYIIECTBIISIIOT MPHU MOJTyUYEHUH CTPOUTEIHHBIX MaTeprajoB
Y U3/1eJIMI Ha CTPOUTENIbHOM MJIOIIAAKE OTBETCTBEHHBINH POU3BOAUTEND padoT, TIMOO Ha3HAa-
YEHHBIN UM CTIEIAAIIUCT.

9.3.2 Bxo1HO#M KOHTPOJIB PaCIIPOCTPaHACTCS Ha BCE UCITOIB3yEMbIE TIPH ITPOU3BOICTBE
paboT MaTepuaibl U U3EIHS.

9.3.3 BXoaHOM KOHTPOJIb CIELUATIbHBIX PEMOHTHBIX MaTepUaIOB OCYIIECTBISIOT B CO-
OTBETCTBUU C JEHUCTBYIOLIMMU HOPMAaTHUBAMU WM WHCTPYKLHUSAMHU MPOU3BOAMUTEIN HA KaX-
JIBIM U3 HUX.

9.3.4 BxoaHOW KOHTPOJIb MOCTABJSIEMbIX Ha CTPOUTEIBHYIO TUIOLIAAKY CTPOUTEIBHBIX
MaTepUaioB BKIIIOYAET:

- IPOBCPKY HAJIMYIHNA 3TUKCTOK HA YIIAKOBKAX MAaTCPUAJIOB;
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- I/II[CHTI/I(I)I/IKaHI/IIO MaTCpPHUaJIOB I10 HAKJIaAHBIM (CBCpKy COOTBETCTBHS Ha3BaHUM MaTe-

pHAJIOB HA 3TUKETKAX COMPOBOJIUTEIBHBIM IOKYMEHTAM);
- IPOBEPKY HOMEHKJIATYPbl U KOJIMYECTBA MOCTABICHHBIX MATEPUAJIOB;
- IPOBEPKY COXPAHHOCTHU YTAKOBKH;

- IIPOBEPKY HAINYMS U COACPKAHUA TOKYMEHTOB IIOCTABIIUKOB, COACPIKAILMX CBEJIE-
HUSl O KQ4eCTBE MOCTAaBICHHONW UMM MPOAYKIHMH (CepTU(UKATHI, TACIOpTa KauecTBa | Ip.),

€C COOTBCTCTBHA Tp€6OBaHI/IHM ITPOCKTA,

- POBEPKY CpOKa TOAHOCTU MaTepuana ((pakTUUEeCKUl CPOK XpaHEHHUsI BCEX MaTepua-

JIOB HE JIOJKEH MPEBBIIIATH IOMYCTUMbIN CPOK XPAHEHUS, YKA3aHHBIN Ha YITAKOBKE).

9.3.5 B ciy4asx BBISIBIICHUH HapyIICHUH MpH ocyiiecTBiaeHNH 8.3.4 maTepual BO3Bpa-

racTCA NOCTABIIMKY JJISI 3aMCHBI.

9.3.6 Pe3ynbTaThl BXOJHOTO KOHTPOJISI 3aHOCSTCS B JKypHaJ BXOJAHOTO KOHTPOJIA.
9.4 KoHTpoOJIb CO0II01eHUS PABUJ CKJIAJMPOBAHNUSA U XPaHEHUS

9.4.1 KoHTpomnb coOI0eHUS TTPaBUII CKIAAUPOBAHMS U XPAHEHUS MaTepUajioB U U3-
JIeJIAN OCYILECTBISIET OTBETCTBEHHBIN MPOU3BOAUTENL PadOT, TMOO HA3HAYEHHBIN UM CHIELH-

AJINCT.

9.4.2 KoHTposb mpaBuil CKIaAUPOBAHUS BKIIOYAET B Ce0s MEPUOTUIECKYIO TIPOBEPKY
COOTBETCTBHS YCIOBHUM, B KOTOPBIX XPAHATCS MATEPUAIIBI U U3JEIUS HA CTPOUTENBHOM IIJI0-

maake, TY u peKoMeHIanusM MpOU3BOIATEIS.

9.4.3 KoHTpoJib co0JII0IeHNs] TIPABUJI CKIIATUPOBAHKS M XpaHEHUSI MaTEPHAJIOB U 000-

PYIOBaHUSI BKITIOYAET KOHTPOJIb:
- TeMITepaTypbl OKPYXKaIOMIeH CPEIbl;
- BJIAXXHOCTH Bo3ayxa (He 0ombie 80 %);
- OTCYTCTBHUS TIOTIaJIaHUSI HA MECTO XPaHEHHUS OCAJKOB, MPSMBIX COJTHEYHBIX JIYUCH;
- MPOBETPUBAEMOCTH (BO31yX000MEHA) MOMEIICHUS;

- coOmroieHns TpeOOBaHUM K OrpaHUYEHUIO I0CTYIIA;
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- 30HUPOBaHUs PACIIOIIOKCHUA MATCPUAJIOB 110 HA3BAHHUIO, TOPHOYECTH U T.A.

9.4.4 Pe3ynbTaThl KOHTPOJIA 3aHOCSTCS B KYypHAJI XpaHEHUS M y4eTa CTPOUTEIbHBIX

MaTepuasIoB U 000pyI0BaHUs.
9.5 OnepaunoHHbINH KOHTPOJIb

9.5.1 OnepaliuoHHbI KOHTPOJIb YCUJICHUSI WM BOCCTAHOBIICHUS JOJIKEH BBIMOJIHATH
OTBETCTBEHHBII MPOU3BOAUTENh PAa0OT WM HAa3HAUYEHHBIE UM CICIUANKCTHI, MPOIICAIINE
obOydJeHmue.

9.5.2 OnepaunoHHBIA KOHTPOJIb BKJIIOYAET B ce0s MPOBEPKY COOTBETCTBUS COCTABA,
IIOCJIEOBATEIBHOCTH, METO/1A BBIITOJIHEHHSI U KAU€CTBA OCYIECTBIIIEMBIX TEXHOJIOTMYECKUX
onepanuii TpeOOBaHUAM NPOEKTHON JoKyMeHTauu 1 Hacrosmero CTO.

9.5.3 OmeparnoHHBINM KOHTPOJIb BEICHUS pa0d0T BKITFOYACT B CeOS:

- KOHTPOJb NOJATOTOBKM MOBEPXHOCTU KOHCTPYKUMHU IOJ HAaKJIEHKY YCHUJIMBAIOIIUX
DIIEMEHTOB;

- KOHTPOJIb YCTPOMCTBA 3JIEMEHTOB BHEIIHETO apPMUPOBAHNS;

- KOHTPOJIb YCTPONCTBA 3aIIUTHOIO ITOKPBITHS.

9.5.4 KoHTpOoJIb TOJITOTOBKHM TOBEPXHOCTH KOHCTPYKITUH MO/ HAKJICHKY YCUITHBAIOIIUX
OCYULIECTBIISIETCSI HEMTOCPEICTBEHHO B MPOLIECCE BBHIMOIHEHUS padOT U BKJIIOYAET B c€0s Mpo-
BEPKY:

- COOTBETCTBHSI BEIOPAHHBIX B IPOEKTE MAaTEPHAIIOB ISl BHIPABHUBAHUS TOBEPXHOCTH
napameTpaM PEMOHTHUPYEMBIX 1e(heKTOB (TT0 MUHUMAaILHOMY/MaKCUMalIbHOMY CJIOIO0 HaHEece-
HUS1, TUITY IOBEPXHOCTH);

- IPaBWJIBHOCTY HAHECEHUSI PA3METKH TOBEPXHOCTH KOHCTPYKIIUU — UHCTPYMEHTAIBHO
C IOMOIIBIO PYJIETKH;

- OTCYTCTBHS Ha IOBEPXHOCTH YCUJIMBAEMBIX KOHCTPYKIIMI OCTaTKOB OTIEIKH, MacJIs-

HBIX IIITEH U IIP. 3arpA3HEHUN — BU3YAJIBHO;
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- POBHOCTH OCHOBAaHUSA — MHCTPYMCHTAJIbHO 2-x MCTPOBBIM IIPABUJIOM, JIMHEUKOM JJIN-

Hoit 30 CM, IIYIIOM, HAJIMIHC HICPOXOBATOCTH — BU3YaAJIbHO,
- OTCYTCTBHA IIBLJIM HA IIOBEPXHOCTHU — C IIOMOIIBIO BJIAKHOM BCTOIIIH,
- BJIA)KHOCTH OCHOBAHHA — C IIOMOIIBIO BJIAaroMcEpa,

- TCMIICPATYPblI OCHOBAHUA HMHCTPYMCHTAJIBHO C ITIOMOIIBIO OCCKOHTAKTHOT'O TCPpMO-

MeTpa.
9.5.5 KoHTpoIb ycTpOiicTBa AJIEMEHTOB BHEIIHETO apPMUPOBAHUS BKIIIOYAET B CEOSI:
a) KOHTPOJIb PACKpOs JICHTHI, TKAaHH, CETKU WM JJAMUHATA C MPOBEPKOM:

1) cooTBETCTBUS THIA UCIIOJIB3YEMOT0 MaTEpHalia MPOEKTY — BU3YAJIbHO I10 SIpPJIbIKaM

Ha yMaKOBKaXx.
2) oTcyTCTBHE N€PEKTOB MAaTEPUAIOB — BU3YAIBHO B MPOIECCE PACKPOSL:
- Hanmmuyre GU3NIeCKuX MOBPEXKICHUN U Opaka;
- HaJTW4Ms 3arpsi3HEHUs, HAPYIIEHUS CTPYKTYPHI.

3) IMHY U UPUHY MaTEPUATIOB — MHCTPYMEHTAJIBHO C TTOMOIIBIO PYJIETKH (TIOTpel-

HOCTb JUIMHBI HE T0JDKHA IpeBbImaTh 30 MM, IUPUHBL — 5 MM).

4) 4MCTOTY NOBEPXHOCTH BEpCTaKa JAJi pacKposi MaTEPHAJIOB — BU3YAJIbHO 110 HATUYHUIO

IIBUIN, MyCOpa U IPYTUX 3arps3HECHUM.

0) KOHTPOJIb MPUTOTOBJICHUS aIr€3MBa, IPU KOTOPOM HaAOIIOIat0T 32 BHEIIIHUMH TIPHU-

3HaKaMHU €ro Ka4ecTBa (B COOTBETCTBUU C MHCTPYKIUSMU TTPOU3BOJIUTEIIS), TIPU STOM:
1) 0ObIYHO creasT 3a:

- KOHCHCTGHHH@ﬁ, OBCTOM, ITPO3PAYHOCTBIO, OTCYTCTBHUCM IIOCTOPOHHHUX BKHIOHGHHﬁ,

OJHOPOJHOCTH KOMIIOHCHTOB I10 OTACJIBbHOCTH U IMOCJIC CMCIIICHUA,

- HAJIMYMEM HEXapaKTEepHOTro 3araxa KOMIIOHEHTOB (ITPY HAIUYUU UH(POPMALIUU O Xa-

PAKTCPHOM 3aI1axc B OIIMCAHNHN HpOI/ISBOI[I/ITeJISI);
- OTCYTCTBUCM PACCIIOCHUA KOMIIOHCHTOB.

2) KOHTPOJUPYIOT:
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- YUCTOTY UCIOJIb3yEeMOU Taphl;
- TOYHOCTb JJO3UPOBAHUSI KOMIIOHEHTOB aJire3uBa (1o Macce);

- 00beM HaBeCOK (OH JJOJDKEH OBITh TAKUM, YTOOBI €70 MOKHO OBLIIO BBIPA0OTaTh B Mpe-

JieNiaX BPEMEHH JKU3HECIIOCOOHOCTH a/Ire3UBa);
- COOTBETCTBHE JUIUTEILHOCTH U CIIOCO0a CMEIICHUS PEKOMEHAAIMSAM POU3BOUTENS,
- COOTBETCTBHUE TEMIIEpATYyphl OKpYy karoliero Bozayxa rpeooanusm CTO.
B) KOHTPOJIb HAKJIEHKH YCUIIMBAIOIIMX 3JIEMEHTOB, B X0JI€ KOTOPOTO:
1) HemocpeICTBEHHO B MPOIIECCE BBHIMOIHEHUS! pa0OT KOHTPOIUPYIOT:
- OTCYTCTBHE HE 3arPYHTOBAHHBIX aIT€3UBOM YYaCTKOB OCHOBAHU,

- KOJIMYCCTBO aAIrc3nBad, HAHCCCHHOI'O HAa 3aI'pPYHTOBAHHOC OCHOBAHUC — OPTaHOJICIITH-

YECKUN KOHTPOJIb;
- KQYECTBO MPUKATKH YCUIIMBAIOIIETO 3JIEMEHTA — BU3YAJIbHO;
- IOCTaTOYHOCTb AAr€3UBa — BU3YaJIbHO U 110 PaCXOJy aJAre3UBa;

- TIPOJIOJDKUATEILHOCT IepEephIBa MKy HAKJICHKOW MEPBBIX ABYX CIOEB U MOCIICTYIO-
IIUX [IPU MHOTOCJIONHOM (HE OoJiee S5 C0EB) HaKIIEHKE;

- TOCJIEIOBATEILHOCTh HAKJIEHKH B Ka)JOM HaIlPaBJICHUU TPH HAKJICHKE B JBYX
HaIPaBJICHUSIX — BU3YaJIbHO;

- JUTHHA TIePEXJIeCTa, MPAaBIIIBHOCTh CTBIKOBKH «B Pa30EKKy» TPH BBIITOJTHCHHH YCH-
JIMBAIOIIUX 3JIEMEHTOB, COCTABIICHHBIX M3 HECKOJBKMX KOMIO3UTHBIX MATEPUAJIOB — BU3Y-
aJIbHO;

- OTCYTCTBHE OTCJIaMBaHUs, MPOBUCAHUN, 00pa30BaHUS BO3IYIIHBIX MEIIKOB (ITy3bI-
pei) u mpounx 1ePeKTOB MOoCe HAaKJICHKHA YCHITHBAIONIUX 3JIEMEHTOB JI0 OTBEPIKICHUS ajre-
3WBa —BU3YAJIbHO;

- TEeMIIepaTypa OKpYy>KaroIIei CpeIbl B POIIecCce HAKJIEHKH yCHIIUBAIOIIUX DJIEMEHTOB—

WHCTPYMEHTAIIBHO.

2) KOHTPOJIUPYIOT MOCIe OKOHYAHUS padOT U TBEPJICHUS are31Ba’
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- PAacMoJIOKEHUE U TEOMETPUUECKUE MApaMETPhl YCUJIMBAIOIIMX 3JIEMEHTOB — BHU3Y-
aJIbHO;

- COOTBETCTBHE r€OMETPUUICCKHUX TTapaMeTPOB (JJIMHA, IIUPHUHA) U MECT PACIIOI0KECHUS
(mpuBszka Ha KOHCTpYKIUKH) CBA — HHCTpyMEHTaIbHO;

- COOTBETCTBHE (PAKTUYECKOTO HAIIPABJICHHS BOJOKOH MPOCKTHOMY — BHU3YaJIbHO (OT-
KJIOHEHHE He 0oJiee 5 TpajlycoB, BOJIOKHA JOJDKHBI BBITJISETh HATSAHYTHIMU, IJIOTHO TIpHUJIe-
ralolMMy K OCHOBaHHIO, 0€3 CKIIAJOK M MPOBUCAHUHN, YTKOBAsi HUTh HE JIOJDKHA OBITH CMe-
IeHa);

- COOTBETCTBUE KOJIMYECTBA CJIOEB — BU3YAJIBHO;

- HAJIMYME U3MEHEHHUS 1IBETA OTAECIbHBIX y4acTKOB CBA — BU3yalnbHO;

- CTCIICHDb BBICBIXAaHUA aAIrc€3uBa — Opl"aHOJIeHTI/I‘-ICCKI/Iﬁ KOHTPOJIb (J'H/IHHCT/ HE J'II/IHHGT)

U MHCTPYMEHTAJILHO (TBEPJOCTH 10 IKajae Mooca);
- HaJTn4re U30BITOYHOTO COJICp>KaHUs aJ/IMe31Ba;

- KQ4ECTBO MNPOIUTKH aJAr€3MBOM apMHUPYIOLIUX IEMEHTOB (HEAOCTATOYHOCTh aJre-
3WBa) — BU3YIILHO (MIPOBEPSIETCS OTCYTCTBUE HE3ATIOTHEHHBIX YYACTKOB MEXKTY MIPSIIIMU YT~
JIEPOIHOTO HAMOJIHUTES, HAIIBIBOB, MOTEKOB, U30BITOYHOTIO COlep KaHus aare3usa). Omnpe-
JIeJIeHUE HAIUYUS «CYyXUX» YYACTKOB YIJIEPOJAHOIO HAMOJHUTENSI TPOBOJUTCS MIPU BU3Yallb-
HOM ocMoTpe CBA 1oa pa3HbIM YIJIOM K CBETY, a TAKXKE JIESTKMM LapallaHWEM OCTPBIM IIPE-
METOM — IIPY 3TOM BOJIOKHA IIEBEJISITCS, TyLIATCS;

- OTCYTCTBHE Ha TOBEPXHOCTH BBICTYNAIOLIEN TEKCTYPbl apMUPYIOLIEr0 HAIOJIHUTEISA—
BU3YaJIbHO;

- Hannuue «OyxTammx» yuactkoB CBA, oTclioeHnit — HHCTPYMEHTAIBHO (JIETKKUM TIPO-
CTyKHBaHHEeM MOJIOTKOM BecoM 100 r., 3ByK J0KEH ObITh 3BOHKMM, OJJHOTOHHBIM IO BCEH
CBA — rinyxoii TOH CBUJIETEIbCTBYET O HAIMYUH J1e(heKTa.

3) mocyie okoHYaHUs padOT U TBEPJICHHUS aJIre31UBa MPOBEPSIOT:

- hakTHUecKyro anre3nto CBA K MEeTAIITUYECKOM MMOBEPXHOCTH (7151 KOHCTPYKITUH, TTE

aJre3us UrpaeT CYIECTBEHHYIO POJIb JIJIsl YCUJICHHON KOHCTPYKIIMU). B OTACNBHBIX Ciydasx,
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Py HEOOXOAUMOCTHU (€CIIU 3TO MPEAYCMOTPEHO MPOEKTOM YCUJICHUSI) POBOMASITCS UCIIBITA-

HUs oOpasuoB-nipencraButeneir CBA.

4) BBIPC3aIOT I[e(beKTHBIC Y4aCTKH, BBIABJIICHHBIC ITOCJIC OKOHYAHUA pa60T " TBCPACHHA
aAre3nBa, U YCTaHABJIMBAIOT HA UX MCCTC 3aIVIATKHN C TAKHM K€ KOJIMYCCTBOM CJIOCB (paBHO-
IIPOYHBIC BaHHaTKI/I); IIPpHU 5TOM Ka4CCTBO PCMOHTHBIX pa60T TAKKC ITOMJICKUT JOIIOJIHUTCIIb-

HOMY KOHTPOIIIO.
I') KOHTPOJIb HAHECEHNS HAKPBIBOYHOTO CJI0SI a[ir€3UBa, IPU KOTOPOM KOHTPOIUPYETC:
- OTCYTCTBHE HEMOKPBITHIX aAre3uBoM yuyacTkoB CBA — BU3yanbHO;

- OTCYTCTBHC HAILJIBIBOB, IIOTCKOB U APYTUX IIPU3HAKOB M3JIMIIHCTIO KOJIMYCCTBA aIc-

3MBa — BU3YaJIbHO;

- PABHOMEPHOCTh HAaHECEHMS MECKA HA HE OTBEPAECBUINN HAKPBIBOYHBIN CIIOM — BU3Y-

aJIbHO;

- BeIcbixanue CBA — OpFaHOHCHTI/ILIGCKI/Iﬁ KOHTPOJIb (HOCJIG OKOH4YaHHsA CPOKOB TBCP-

JICHUSI — JTUTTHET/HE JIUITHET);

- poBHOCTbH TToBepxHOCTH CBA (HE MOJKHO OBITh HE3AMOJIHEHHBIX aIT€3UBOM y4acT-

KOB MEXy MPSAISIMU YTIEPOTHOTO HATIOJIHUTES, HATUIBIBOB U MTOTEKOB).
9.5.6 KoHTposb ycTpoicTBa 3aIIUTHOTO MTOKPBITUS, P KOTOPOM KOHTPOIUPYETCS:
- IPAaBUIILHOCTh MPUTOTOBJICHUS MaTepUana;
- PABHOMEPHOCTh HAHECEHUsI MaTepualia Ha MoBepXxHOCTh CBA— BU3yaslbHO;

- TOJIIHHA CJI0A Marcpualia — HHCTPYMCHTAJIBHO IIOCJIC TBCPACHHA (C IIOMOIIBIO

OCTPOM YaCTH MOJIOTKA JEJIAI0T CKOJI M U3MEPSIIOT TONIMHY ¢ IOMOLIBIO IIyTIa);

- OTCYTCTBHE€ OTCJIOCHMM 3aIIUTHOTO CJIOSI, OYXTSAIIMX 30H — HHCTPYMEHTAJIBHO (TIpo-

CTyKMBaHHEM MOJOTKOM BecoM 100 r).
9.6 IlpueMoYHBIH KOHTPOJIb

9.6.1 [IpueMo4HBIN KOHTPOJIb 3aKOHYEHHOTO 3Tana padoT BKIIOYAET B ce0sl MPOBEPKY
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COOTBETCTBUS MIOJTHOTHI U PE3YJIbTAaTa X BBIMOJHEHUS TPEOOBAHUSIM MMPOCKTHON TOKyMEHTA-
ITUH 110 YCUJICHHUIO MJIM BOCCTAHOBJICHHUIO.

9.6.2 IlpreMoYHBI! KOHTPOJIb 3aKOHUYEHHOTO 3Tarna padoT OCYIIECTBIISIET OTBETCTBEH-
HBII TPOU3BOIUTENb PAa0OT C yUacTUEM MpECTaBUTENEH 3aKka3urnKa U aBTOPCKOT0 HAA30pa.

9.6.3 IIpreMoYHBII KOHTPOJIh 3aKOHUYEHHOTO ATara padoT OCYIIECTBIISIIOT ITOCIIE 3aBep-
IICHHUS BCETO KOMITJIEKCA pa0oT MO YCUIICHUIO U BOCCTAHOBJICHUIO.

9.6.4 Ilpu npuemMke 3aKOHUCHHOTO 3Tana padorT:

- IPOBEPSIETCS BCS UCTIOTHUTEIbHAS TOKYMCHTAIINS;

- BBIIIOJIHSIETCS] OCMOTP BBIIIOJTHEHHBIX paOOT AJIsl ONPEENICHUsI OTCYTCTBUS 1€(PEKTOB
Y TIOBPEXKICHUHN DJIEMEHTOB YCUJICHUS.

9.6.5 Ilo pesynbraTtam BeimoaHeHus 11.9.6.4 mpeacTaBUTENEM 3aKa34lKa U aBTOPCKOTO
Ha/130pa C y9acTHEM OTBETCTBEHHOTO MPOU3BOAUTENS PAOOT COCTABISETCS 3aKIIOUEHHUE O CO-
OTBETCTBUU HOMEHKJIATYpbl, 00b€Ma U Ka4eCTBa BHIMOJIHEHHBIX pa0OT TpeOOBaHUSIM IIPOEKTa
WIN TIepeueHb HEOOXOAMMBIX TOPAOOTOK.

9.6.6 Ilocne ucmpaBieHus 3aMedaHnii TOBTOPHO BBIMOIHAIOTCS TpeboBanus 1.9.6.4 u

n. 9.6.5.

10 Be3onmacHoCTh TPy/a U OXpaHa OKPY Kaloleil cpeabl

10.1 IMpu BBITONTHEHUU PAOOT HEOOXOIMMO BBHITIOIHATH TPEOOBaHUS 1O 0€30MACHOCTH

I'OCT 12.0.004, I'OCT 12.0.230, T’'OCT P 12.0.009.

10.2 KoMIIOHEHTHI aAre3uBa, paCTBOPUTENN, KPACKU, UCTIOIB3YEMBIE ISl YCTPOUCTBA
CBA, omnacHsl Kak 1151 3I0pOBbsI IEPCOHANA, TAK U I OKpyX)arouien cpeapl. B 3atBepaes-
meM Bujie CBA omacHOCTH HE MpeICTaBIISIET.

10.3 Ilpu 0OpaboTKe U MOATOTOBKE MOBEPXHOCTEH MO HAKIICHUKY CIIETyeT HUCIIOJIb30-
BaTh pecrnupaTopsl. Takxke pecnupatopbl HEOOXOIUMBI TIPH PabOTE ¢ KOMITO3UTHBIMU MaTe-
puajgamMu I 3aIlUThl OPraHOB JbIXaHWsA. HeoOX0IMMOCTh MCIOIB30BAHMS PECITUPATOPOB

JUKTYETCSl TEM, YTO MPU HApE3aHWUU YTIICPOJIHBIX HAIMIOJHHUTENIEH U MOCeayIoel padoTe ¢
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HUMU Ha MOBEPXHOCTU MOXKET CKAIJIMBAThCSI TOHKOJIUCTIEPCHAS YTJIEPOIHAS TIbLIIb.

10.4 T'oTOBBIY K HUCTIOJIB30BAHUIO A/IT€3UB MOYKET BBI3BATh pa3ApakeHUE KOXKH U CIIU-
3ucThIX. [lepen Hauamom paboThl cieayeT oOpaboTaTh PyKH U OTKPBITHIC YUaCTKU KOXKH 3a-
MUTHBIM KpeMoM. O0s3aTeNbHO CIIeAYyEeT MCIIOIh30BaTh CICIOASKTY, a TAKXKE PE3NHOBHIC
nepyaTKU U 3aluTHBIE ouku. [Ipu momagaHuy B ri1a3a U Ha CIM3UCTHIE OOOJIOYKHU CIEayeT
TIIATEILHO MPOMBITh TOPAKEHHBIE MECTA TEIJION BOJIOM M HE3aMEIJIUTEILHO O0paTUTHCS K
Bpauy.

10.5 OOyueHue 1 UHCTPYKTaX M0 0€30MaCHOCTH TPY/Ia I0JKEH HOCUTh HETIPEPhIBHBIN
MHOTOYPOBHEBBIM XapakTep M MPOBOJUTHCS HAa CTPOUTENbHBIX MmiIomankax mno ['OCT
12.0.004.

10.6 Kommonentst CBA HEM npu KakWX YCIOBHUSAX HE JTOJDKHBI TIOTIAIaTh B TIOYBY U BO-
noembl. Bce 0TXoAbl MPOU3BOJCTBA B X0JI¢ pabOT U MOCIE WX 3aBEPIICHUS JOKHBI OBITH

YTWIA3UPOBAHBI COTJIACHO PEKOMEHIAllKSAM ITIOCTABIIMKOB U U3rOTOBUTENIEH MATEPUATIOB.
11 I'apanTHH U3rOTOBHUTEJIS U POU3BOAUTEJISI padoT

11.1 M3roToBuTENns rapaHTUPYeT COOTBETCTBUE CHUCTEMBbl BHELIHETO apMHUPOBAHUS
CarbonWrap® TpeGoBaHHSIM HACTOAIIETO CTaHAApPTA MPHU COOMIOACHUN OOIIUX TPeOOBAHMIA

Y [IPaBUJI yCTPOMCTBA.

11.2 TapaHTHITHBIN CPOK IKCILTyaTAIlUHU JKEJIE300€TOHHBIX KOHCTPYKIIMM, YCUIIEHHBIX
WJIM BOCCTaHOBJIEHHBIX cucTemMoit CarbonWrap®, B TeueHHE KOTOPOTO MPOU3BOAUTETL PA0OT
00s13aH yCTpaHsATh 0OHApYKEHHbIEC TOTpeOUuTesieM Ne(EeKThI, yCTaHABIMBAETCS JOTOBOPOM Ha

YCTPOMCTBO HACTOSIIEH CUCTEMBI.

11.3 Cpoxu KCIUTyaTalluyd yCUJICHHBIX KOHCTPYKITMH BO MHOTOM OTIPEIETISIOTCS Kaue-
CTBOM BBITIOJTHEHHBIX Pa0OT W YCIOBUSIMHU DJKCILTyaTalldd KOHCTPYKUMM. PexomeHmyetcs
MPOU3BOANTH MOHUTOPUHT COCTOSIHUSA BBIMIOJJHEHHOTO YCUJIEHHS MJIM BOCCTAHOBJICHUS ITyTEM
BU3YaJIbHOTO KOHTPOJIA. B ciydae oTcyTcTBUSI BUIMMBIX Je)EeKTOB HE MEHEee OJHOTO pa3a B

5 Jer ciemyer MPOU3BOJUTH IJIAHOBOE OOCIIEIOBAHUE YCUJICHHBIX WJIM BOCCTAHOBJICHHBIX
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KOHCTPYKIIMH Ha MPEAMET YCTAHOBIICHUS IEIOCTHOCTH CUCTEMBI U HAJIC)KHOCTH €€ COBMECT-
HOI paboTHI C jkene300eTOHHON KOHCTPYKITUEH 10 CIEIMAIbHON MporpamMMe 00cIieI0BaHus.

11.4 B cinyyae oOHapyxeHUs 1ePEKTOB cleyeT MPOBECTH BHEIJIAHOBOE 00CIeI0Ba-
HUE C YCTAHOBIICHUEM MPUINH BOZHUKHOBEHUS IS(DEKTOB M YCTAHOBIICHUEM KaTETOPHUH TEX-

HUYECKOTO COCTOSIHUM YCUJICHHBIX (BOCCTAHOBJICHHBIX) KOHCTpYKUMii cornacuo CIT 13-102-

2003.

99



CTO 38276489.001-2017
Ipunoxenune A

(cipaBOYHOE)

IIpumepsbl pacyeToB kKe1e300eTOHHbIX KOHCTPYKIUIA, YCHJIEHHBIX CHCTEMO BHEIIIHET 0
apMHUpPOBaHUS

IIpumep 1. Pacdyer npoOYHOCTH HOPMAJBHBIX CEYCHHH M3TrH0AEeMBbIX KeJ1€300eTOHHBIX
JJEMEHTOB

Hcxoanbpie 1aHHbIE:

KenezobeTonHas 0anka NpSMOYroOJIbBHOTO CEYEHUS
-lllupuHa npsaMoyroJibHOTO ceueHus b= 147 mwm;
-BricoTa ceuenns h= 300 mm;

-3ammTHbIN cioit a= 30 mMm; a’= 30 mwM;

-beron — B15; R, = 8,5 MIla; E, = 24000 MI]a.
-Pactanyras apmarypa 210 A500; As= 157 Mm?
-Cxaras apmatypa 236 A500; A’s= 57 Mm?

-Rs =435 MlIla; Ry, = 400 MITa; Es= 200000 MI]a.

N3rubaromuii MOMEHT, JACHCTBYIOIIEH HAa KOHCTPYKIUIO mocie ycunenus: M = 27,5

kKHwM;

>
Breninee apmupoBanue cuctemoit CarbonWrap® mpou3BoAUTCS ¢ HUKHEH OCTOHHOM

MOBEPXHOCTHU OAJIKH:
- Tonmuua komno3utHoro marepuana t; = 0,128 mMm;

- HOpMaTI/IBHOG 3HAUYCHUEC COIPOTHUBIICHUA PACTAIKCHHUIO KOMIIO3BUTHOTO MaTcpHalia

Ry,, = 3600 MlIa;

- HopmatuBHOE 3HaYeHHE MOAYJIS YIPYTOCTH KOMIIO3UTHOTO Marepuana Es, , = 245000
MllIa;
- Hucno ciioeB KOMIIO3UTHBIX MaTepUaAIoOB N = 2 ;
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- llupuna komno3utHoro matepuana by =15 ecm=15/100= 0,15 wm;

- PacueTHOE 3HaueHNE MOAYJI YIIPYTOCTH KOMITIOBUTHOI'O MaTCpuralia:
E; = E; , = 245000 MITa.

TpeOvyercss onpeaeanThb NpeaeabHbI N3rH0arIUi MOMEHT, CIIOCOOHBI BOCIPUHSATH

YCHUJICHHAsA JKeJIe300CTOHHAS Oajka.

BolnmoJiHeHHE pacueTa:

Koadduruent ycnoBuit paboThl KOMIIO3UTHOTO MaTepuaa:
71:=0,8

KosddurmeHT Haie:)KHOCTH 110 MaTepUaly:
7. =12

PacueTtHOE 3HAUEHUS CONMPOTUBIICHUS PACTSHKEHUIO KOMIIO3UTHOTO MaTepurara;
R, = s R, , =0,8/1,2*3600 = 2400 MIIa.
V¢
PacueTHOE 3HAUEHNE OTHOCUTEILHBIX JIeopMaIuii:
R
& = E—f=2400/245000 = 0,0098.

f

[TpoBepka crieruieHnst KOMIO3UTHOTO MaTepuaa ¢ 0€TOHOM:

R
£;,=041 | —2 _<09-¢
’ \\n-E; -ty

*
. :0,41_\/ 8.5*1000
2.245000-0.128

=0.0048<0,9-¢, =0.9-0.0098 = 0.0088

yCJIOBHE COOJIIOAaeTCS

OmnpeneneHue MM0J0KECHHUSI HEHTpaJIbHOM OCH.

[TonGop BBICOTHI CxaTOM 30HBI X TIpU 00ECTICYCHUN PABEHCTBA:
(O-b'A)—'_O-sc'A%):(O-s'AE_'_O-f Af)
]
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[Tpu X=0,081m oTHOCHUTENIBbHBIE IePOPMAIIN COCTABST:

£ =& (ﬂj el <e,, £, = 0.0035-(()'3_—()'()81) ~0>0.0048
ut\ Tx * 0.081
¢, =0,0048
X 0.081
(e ws0) [ X — (0.0048+0)-| —=°=__|-0.00177
& =lewren) (h—xj & = ) (0.3—0.081)
h, - x 0.27-0.081
_ 0).[Mo =X — (0.0048 +0)-| =< =222 | _ 0.00412
& (&ﬁ%)[h_xj & =( )(0.3—0.081j
R £ = o.oo35.(wj - 0.00111
N R : 0.081
Torma nelcTByIONIME HAOPSHKSHUS COCTABAT:
o, =E, &, <R, o, =E, - &, = 245000*0.0048 = 1169 MITa
o, =E, & <R, o, =E, - &, = 2400-0.00177 = 42MTIa> 8,5MIIa

o, = 200000-0.00412 =824 MI1a > 435 Mlla

o, =200000-0.00111=222 MIIa < 435 MIIa

OHD@I{CJ’IGHI/IG BBICOTBI CKATOM 30HBI:

(| TATTA o .| (435-1.57+1169-0.384—222-0.57
8.5-0.146

j*lO‘4 =0.081
o, b

[TonoxeHne HEUTpPaIbHOM OCH OIIPENEIIEHO.
OmnpeneneHre yCUaus, 1eHCTBYIOINE B CEYCHUH KEJIe300€TOHHOTO 3JIEMEeHTa:

N, =0, -A; =1169000*0,0000384 = 44,9 xH;

N, =0, -b-x =8500*0,146*0,081 = 100,5 xH;

N, =0, - A =435000%0,000157 = 68,3 kH;
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N, =, - A =222000%0,000057 = 12,7 kH;

OnpenesieHue NOJ0KEHNSI PABHOAEHCTBYIONIUX CKATOU M PACTAHYTOU 30H:

a —a +%N<.X%a7) = 0,03+100,5%(0,081/2-0,03)/(12,7+100,5) = 0,0393 w;
S b

N, -a

= = bl + =
a, W 68,3*0,03/(68,3+44,9) = 0,0181 m.

IpenenbHbI N3rHOAOIIMIA MOMEHT DABEH:

M, =N, -(h,—a, )+ N, -(h—a,) = 68,3%(0,27-0,0393)+44,9%(0,3-0,393) = 27,5 kHm.
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IIpumep 2. Pacuer o NpoOYHOCTH HAKJIOHHBIX CEUCHUI KeJTe300eTOHHBIX )JIeMEeHTOB

Hcxoanble JaHHbIE:

KenezobeTonHas 0anKa MPsSIMOYTOJIBHOTO CEYEHUS

-Illupuna npsmoyroiasHOro ceuenus b= 147 mM;

-Bricora ceuenunsa h= 300 mm;

-3ammTHBIN cioit a= 30 mMm; a’= 30 mM;

-beron — B15; R, = 8,5 MIla; E, = 24000 MI]a.

-Pactsanyras apmatypa 2310 A500; A= 157 Mm?

-Cxaras apmaTypa 236 A500; A’s= 57 Mm?

-Rs = 435 MlIla; Rsc =400 MIla; Es= 200000 MI1a.

- [Tonepeunas cuna, qeUCTBYIONIEH Ha KOHCTPYKIMIO ntocie ycunenus: Q=100kH;

Buemnee apmupoBaHue xene300etoHHoi Oanku cucremor CarbonWrap® npousBo-

JUTCS B BUJIE 3aMKHYTBIX XOMYTOB:

- TonmmHa MOHOCIOSI KOMITIO3UTHOTO Marepuana t; = 0,128 mM;

- HopmatusHOE 3Hau€HHE CONPOTHUBIICHUS PACTKEHUIO KOMIIO3UTHOTO MaTepuaa Ry
a= 3600 MIla;

- HopmatuBHOe 3Ha4eHME MOy yIPYTOCTH KOMITO3UTHOrO Marepuana E; = 245000
MllIa;

- Hucno ciioeB KOMITO3UTHBIX MatepuasioB n = 1 ;

- Bug XOoMyTOB - 3aMKHYTBHIE.

- BpIicoTa HaKJIEMKX XOMYTOB U3 KOMIIO3UTHOIO MaTepuaia

ha =30 cm=30/100=0,3 m;

- YroJ HakJIoHa XOMYTOB U3 KOMIIO3UTHOI'O MaTepHaia K MpoI0JIbHON OCH 3JIEMEHTA

a =90 rpan;

- [llupura xomMyTOB K3 KOMNo3uTHOTO MaTepuana wi = 30 cm =30/ 100 =0,3 wm;
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- JInuHa npoekiuu HakJIoHHOTO ceueHus ¢ = 35 cm =35/ 100 = 0,35 wm;

TDG6V€TC}I BBIIIOJHUTh MPOBEPKY NPOYHOCTH HAKJIOHHBIX CCUYCHHU )KEJI€300€ TOHHOM

OQJIKH.

Bninoanenue pacuera:

Pacuer m3rmbaeMpIX >KeJIe300€TOHHBIX 3JIEMEHTOB II0 OETOHHOM ITIOJIOCE MCIKOY

HAaKJIOHHBIMU CCYCHUSAMM OIPCACIIACTCA N3 YCIIOBUA!

Q<03-R,-b-h, =0,3*8500*0,146*0,27 = 100,5 kH

Pacuer YCHUJICHHBIX ’KEJI€300€TOHHBIX DJIEMEHTOB 110 HAKJIOHHBIM CECYCHUSIM Ha I[GIZ—
CTBHC IIOIICPCUYHLIX CHUJI IIPOU3BOAUTCA U3 YCIIOBUA!

Q<Q, +Qy, +Q;

IlonepeuyHas cujia, BOCOpUHHMAaEMas OCTOHOM Qb IMPUHUMACTCA paBHOﬁ

0.5R, -b-h, <Q, <25R, -b-h,.
0.5R,,-b-h, = 0,5%750%0,146*0,27 = 14,78 kH;
Q, =15R,, -b-h2/c = 1,5*750*0,146*0,27%/0,35 = 34,21 kH;
25R,, -b-h, = 2,5%750*0,146*0,27 = 73,91 kH;

I[e(bODMaLII/IOHHBIC XAPAKTCPUCTHUKHN KOMITIO3UTHOI'O MAaTCpHaJia.

[Tnomanp HOTIEPEYHOT0 CeueHus KOMIIO3UTHOT'O MaTepuara:
A 4 =2n-t, -w, =2-1.0.128-10°.0.3=7.68-10 5 M?

KoaddumuenT ycnosuit paboThl KOMIIO3UTHOTO MaTepuaa:

7:,=0,8

Koadduiment Hape:)xHOCTH IO MaTepuaiy:

7. =12
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PacuetHoe 3HaueHUs COIIPOTHUBJICHUS PACTAKCHUIO KOMIIO3UTHOT'O MaTCpHaia:
R, =7"*.R,, =0,8/1,2*3600 = 2400 MITa.
Vi
PacyeTHOE 3HAYCHNE OTHOCUTEILHBIX JIe(OpMaIIHii:
Rf
¢, = _=2400/245000 = 0,0098.

f

MakcumanbHas pacuetHas nedopmaist CBA i cucTeMbl BHEIIHETO apMUPOBAHUSA,
OXBATBIBAIOIICH BCE CEUCHHE KEJI€300€TOHHBIX AJIEMEHTOB (BKPYTOBYIO), ONPEACISETCS U3
YCIJIOBHSL:

& =0,004<0,75¢,; =0.00735

Hanpskenne B KOMIO3UTHOM MaTepHae:

o, =E, -&, =245000-0.004 =980 MIIa

[lonepeyHas cuia, BOCIpMHUMAaEMasi BHEIIHUM apMUPOBAHUEM M3 KOMIIO3UTHOI'O Ma-

Tepuana Q, IPUHUMAETCA PABHOU v, - A -0y, -Sina-C/s;.

Q, =0.95-7.68-10°-980-10° -sin(90) = 71,50 kH

OrpaHuyeHre 1o CYMMapHOW CABUTOBOM MPOYHOCTH YCUIIEHHOTO DJIEMEHTA.:

Q,, +Q; <25R, bh,

(QSW +Q; )= (0+71.5)<73.91xH YCIIOBUE BBITIOHAETCS

CyMMapHO€ 3HAUYCHHUE ITPOYHOCTH YCUIICHHOI'O DJICMEHTA:

Q, +Q,, +Q; =(34,21+0+71,50) = 105,71 kH

IIpoBepka NPOYHOCTH YCUJICHHOI'O 3JIEMEHTA

QSQb—i_ sw+Qf

100 < 105,71 xH ycioBue BBIIIOJIHEHO
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IIpumep 3. Pacuer C;KaTBIX H BHELIEHTPEHHO-C/KATHIX JKej1€300€TOHHbIX 3J1EMEHTOB

Hcxoanbpie 1aHHbIE:

XKenezobeToHHas KOJOHHA IPSIMOYTOJILHOTO CEUCHUS

-ITupuna npsamoyroiasHOro ceuenus b= 200 mm;

-Bricora ceuenus h= 200 mm;

-Jlnuna xonoHHb! =800 MM;

-3alUTHBIN cIIoM a= 25 MM; a’= 25 MM;

-beron — B15; R, = 8,5 MIla; E, = 24000 MI]a.

-ITpomoneHas apmarypa 428 A500; As= 202 Mm?

-Rs = 435 Mlla; Rsc = 400 MIla; E<= 200000 MITa.

- [IpononpHas cuia, fedcTByIONEH HA KOHCTPYKIHIO rocie yeuneHus: N=480xH;

- M3rubaromuii MOMEHT JEHCTBYIOIIEH Ha KOHCTPYKITUIO Tiociie yeusieHus: M=8kH*wm;

Bueminee apmupoBaHue jkene300eTOHHOM KoJoHHbI cuctemor CarbonWrap® mpous-

BOJUTCS B BUJIE CIUIONTHOM OOMOTKH TIO BHICOTE KOJIOHHBI:

- Tonmuua komno3utHoro marepuana t; = 0,128 mMm;

- HopmaTtBHOE 3HaU€HHE CONPOTHBIICHUS PACTHKEHHIO KOMIIO3UTHOTO MaTepuana Re,
= 3600 MlIla;

- HopmatusHOe 3Ha4eHME MOy yIPYTOCTH KOMIIO3UTHOrO Marepuana E; = 245000
MllIa;

- Hucno ciioeB KOMIIO3UTHBIX MaTepUAIOB N = 2 ;

- [llupuna kommno3uTHOro Matepuana by =15 cm=15/100=0,15 m;

- [Ilar xommo3uTHOTO Matepuaina s; = 15 cm=15/100=0,15 m;
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TDC6VCTC}I OIIpCACINTh HECYIIYIO CIIOCOOHOCTh K€JIE300€TOHHOM KOJIOHHBI ITOCJIC

YCHUIICHUA

Bninoanenue pacuera:

HavanbHbIN 3KCLIEHTPUCUTET MIPOJOJIBHOU CUIIBI €, = I\I\/II = 4:0 =0.017 <0.1h

Koaddumment, yuutsiBaronuii BAUssHUE TPOJOJIbHOTO U3ruoa:

=09 npu 1,/h=0.8/0.2=4

[Tnomane HIOTIEPEYHOT O CeueHus KOMIIO3UTHOTO MaTepuana:
A =2n-t, -(b+h)=2-2.0.128-107-(0.2+0.2) = 2.048-10~* m?
KoaddummenT yciaoBuit paboTsl KOMIIO3BUTHOIO MaTepuania:

Vi =0,8

KoaddurmenT Hane:;KHOCTH IO MaTepuaty:

7. =12
PacdeTHOE 3HAYCHUS COTIPOTHRIICHHUS PACTSHKEHUIO KOMITO3UTHOI'O MaTepHara:

R, = "R, =0,8/1,2%3600 = 2400 MITa.

V¢

PacdeTrHOE 3HAUCHNE OTHOCUTEILHBIX JIe(hOopMaITuii:
R
& = E—f—2400/245000 = 0,0098.

f

MakcumanbHas pacuetHas nedopmanusi CBA 1i1st cucteMbl BHEIIHETO apMHUPOBAHMS,
OXBaTHIBAIOIICH BCE CEUCHHE KEJIE300€TOHHBIX DJIEMEHTOB (BKPYTOBYIO), ONPEACISIECTCS U3
YCIIOBUS:

& =0,004 <0,55¢; =0.00539

HanpsxkeHue B KOMIIO3UTHOM MaTepUale:
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o, =E, -, =245000-0.004 =980 MIla

[Tnomanp IMOMEPEYHOI0 CCUCHUA OeToHa B CKATOM DJIEMEHTE:

A =(A-A,)=(02-02—-(1.01+1.01)-10*) = 0.0398;

HJ'IOHI&I[I) IMOIICPCYHOI'0 CCUCHUA 00>kaToro 0eToHa ¢ YUCTOM q)aCOKI

A=A |2 o2 |

A = 0.0398—5-[;-(0.2—2-0.025)2 +%-(0.2—2-0.025)2} =0,0248
3102 0.2

% =0.0248/0.0398 =0.623

KosddurueHT, yauThIBaroNuil HaIMYnue Pa3pbIBOB IO BEICOTE 000KMMEI: K, =1

Koaddumment agppexruBHOCTH 000KWMBI AJ1 KOJIOHH MPSAMOYTOIBHOTO CEYEHHUS:

2
K, =i(hj =0.623-1=0.623,
A \b

[TpoBepka npousBeacHue K, -K, 115 31eMEHTOB PSMOYTOJIEHOTO MOTIEPEYHOTO Cede-

k, -k, <05

0.623-1>0.5

k, -k, =05

e
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MaxkcuMmanpHOe 3HaYeHHE 00KaThsi OETOHA CKATOTO AJIEMEHTa B Pe3yJbTaTe YCTPOii-
cTBa criomHo# o6oiiMel CBA, onpenensiemoe mo hopmyrie:

C2:n-E ot g,

5 =2-2-245000-0.128-10°-0.004/0.283=1.77 M,

Or

D=+b?+h? =40.22+0.22 =0.283 M

[IpoBepka MUHUMAJIBHOTO 00XaTusi O€TOHA CKaToro eMeHTa oy = 0.08R, .

1.77 >0.68MIIa. YcnoBue BEITOJIHEHO.

PacueTHOE CONPOTHUBIECHHE OETOHA CKATOrO DJIEMEHTA, VCUJIECHHOTO CILIONIHON 000M-

MOU U3 YIIECPpOAHOTO KOMIIO3UTHOI'O MaT€pualia 1o BeICOTEC, OIIPCACIIACTCA 110 (I)OpMy.TIe:
Rbc: Rb +3'3'l//f 'ka'ke *ORs

R,, =8.5+3.3-0.95.0.5-1.77 =11.28 MIla

Orpannuenue npenenbHbix aedopmaruun ooxatoro CBA Oerona:

0.45
£ = gbo(l.S 112k, ﬁ(‘g—fJ ] <001

b \ €ho

0.5 0.5
a\h) ~00398l02

£y =0.00035- 15+12-0623277 0.004
0.00035

0.45
j =0.00241<0.01.
8.5

Y ci1oBuE BERIITOJHEHO
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PacueTHOE CONPOTUBICHUE OCTOHA CXKATOTO DJIEMECHTA HE KOPPEKTHUPYCTCA.

Hecymas CIIOCOOHOCTH C)KATOI'0 DJIEMEHTA IIPAMOYIOJIBHOI'O IMOMNCPEYHOIO CCUCHM A .

N, =o(R,.A +R. A, )=0.9(11280 -0.0398 + 400000 - 2.02 10 )= 483 kH
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Ilpumep 4. Pacuer LHEHTPAJbHO PACTSHYTBIX KeJ1€300€TOHHbIX 3JIEMEHTOB

Hcxoanbpie 1aHHbIE:

XKene300eTOHHBII 37IEMEHT MPSIMOYTOJIBHOTO CEYCHUS
-IITupuna npsamoyroiasHOro ceuenus b= 150 mm;
-Bricora ceuenus h= 300 mm;

-Jlnuna xonoHHs! |= 600 MM;

-3alUTHBIN cIIoM a= 25 MM; a’= 25 MM;

-beron — B15; R, = 8,5 MIla; E, = 24000 MI]a.
-ITpononsHas apmarypa 48 A500; As= 202 mm?

-Rs =435 Mlla; Ry = 400 MITa; Es= 200000 MI]a.

- [IpononpHas cuia, nedcTByIONMEH HA KOHCTpYKIHIo rocie yeuneHus: N=140xH;

Bueminee apmupoBaHue jkenne300eTOHHOM KoJIoHHbI cuctemon CarbonWrap® mpous-
BOJUTCS B BUJIE MTPOJIOJIBHBIX JIEHT UpuHON 300MM ¢ IBYX CTOPOH keje300€TOHHOTO 3JIe-

MEHTA I10 BCEH BBICOTE DJICMEHTA.

- Tonmuua komno3utHoro marepuana t; = 0,128 mMm;

- HopmaTrBHOE 3HaYeHNE CONPOTUBIIEHNUS PACTKEHNIO KOMIIO3UTHOTO Matepuana Re
. = 3600 MlITa;

- HopmatuBHOE 3Ha4eHME MOy yOPYTOCTH KOMITIO3UTHOrO Marepuana E; = 245000
Mlla;

- Uucno coeB KOMIMO3UTHBIX MaTEPHAIoOB N =2 ;

- lTupuna komno3utHoro matepuana by =30 cm = 0,3 Mm;

Tpebvyercst onpeaeauTh HECYIIVIO CIIOCOOHOCTh KEJIe300€TOHHOTO YJIEMEHTA MOCIE

YCUJICHUA
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Bninoanenue pacuera:

HJIOHIaI[B IMOIICPCYHOI'O CCUCHUA KOMIIO3UTHOT'O Martcpuajia:
A, =2n-t, -w, =2-2-0.128-10°-0.3=15.36-10 ° M?
KoaddunmenT ycnoBuit paboThl KOMIIO3UTHOTO MaTepHraa;

7+=0,8

KoadduimenT HagexHOCTH IO MaTepuaty:

7. =12

PacueTtHO€ 3HaueHUs COIMPOTHUBJIICHUSA PACTAKCHUIO KOMIIO3UTHOI'O MaTCpHaia:

R

f

= T1R,  =0,8/1,2%3600 = 2400 MTTa.
Vs

PacueTtHOE 3HAUEHNE OTHOCUTEIBHBIX JIePOopMaIIuii:

R
& = E—f—2400/245000 = 0,0098.

f

Koaddunment, yuntsiBaronuii mpouHocTh OeToHa s5emMeHTa B MIla

R 2/3
K, :( %7) —(8.5/27)"° =0.463

Koaddumment, yansiBaronmii cxemy HakJI€HKH KOMIIO3UTHOTO MaTepuana:
k, =1.0

DddexTHUBHAS JUIMHA aHKEPOBKU KOMIIO3UTHOI'O MaTepuaia:

23300 23300
L, = g = o5 = 38.4mm
(nt,E, P**  (2-0.128- 245000)"

KoadduimesT 3anaca mo CHEINIEHUIO ONMPEAEIISETC U3 YCIOBUS:

_ kik,Ly 0.463-1.38.4
" 11900-&, 11900-0.0098

=0.153<0.75 ycnoBHE BBHIITOIHAETCS
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PacuétHas I[Cd)ODMaHI/ISI &t OTPAHUYUNBACTCS CIIOCOOHOCTBIO nepeaaBaTh HANPAXKCHUC

IIOJJIOKKEC 9YCPC3 aAIrC31B.

e, =k & <0,004
& =0.153-0.0098 = 0.0015 < 0,004

PacTaruparomme HaopsKEHHUsI, BOCIIPUHHUMACMEIC CBA.

o =¢€rEr <Ry,

oy =€, E, =0.0015- 245000 = 367.5 < R,, = 2400 MIIa

Y cioBue BBINOJIHAETCS

IIpenensHOE 3HAYEHUE TPOAOJILHON PACTITHBAIOIIEN CHUIBI:

N, =R.A +o,A, =435.10°-2.01-10* +367.5-15.36-10 ° =143.9kH

PacueT mo mpoYHOCTH HEHTPAIbHO PACTSIHYTHIX 3JIEMEHTOB NPOU3BOJAUTCS MCXOS U3

YCJIIOBHA!

N <N

ulty

140<143,9 kH

Y cioBue BBIMTOJIHEHO
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IIpumep 5. Pacuer u3rndoaeMpIx KeJ1€300€TOHHBIX 3JIEMEHTOB M0 00Pa30BAHUIO M PaC-
KPBITHIO HOPMAJBLHBIX TPEINH

Hcxoanble JaHHbIE:

XKenezoberonnas 6anka NPSIMOYTOJIbHOTO CEYCHHUS

-IITupuna npsamoyroiasHOro ceuenus b= 150 mm;

-BreicoTa ceuennsa h= 300 mwm;

-3alUTHBIN cioit a= 25 MMm; a’= 25 mwm;

-beron — B15; R, = 11,0 MlIla; E, = 24000 MI]a.

-Pactsanyras apmarypa 2310 A500; A= 157 Mm?

-Csxaras apmatypa 26 A500; A’s= 57 mm?

-Rsn = 500 MlITa; Ry, , = 460 MlIa; Es= 200000 MIla.

HopMmaTtuBHOe 3HaueHue M3ruOarolero MOMEHTA MpH JEHCTBUM MOCTOSHHBIX U MOJI-
HBIX BPEMEHHBIX HArpy30K nocjue ycuieHus sneMenTa: M = 18,5 kHw;

Brennee apmupoBanue cucremoit CarbonWrap® mpou3BoaUTCS ¢ HUKHEH OCTOHHOM

MOBEPXHOCTHU OAJIKH:
- Tonmuua komno3utHoro marepuana t; = 0,128 mMm;

- HopmatuBHOE 3HaYeHUE CONPOTHBIIEHH PACTKEHHIO KOMIIO3UTHOIO MaTepuana R,
= 3600 MlIla;

- HopmatuBHOE 3Ha4eHME MOy yOPYTOCTH KOMITO3UTHOrO Marepuana E; = 245000
MllIa;

- Hucno ciioeB KOMIIO3UTHBIX MaTepUAIOB N = 2 ;

- [llupunra xommno3uTHOTO MaTepuana by =15 cm=15/100= 0,15 wm;

Tpebvyercs onpeneanuTs OpeaeIbHbI H3rHOAIIME MOMEHT, CITOCOOHBII BOCITPHUHSITH

VCHUJIEHHAS JKee300eTOHHAsA Oanka.
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Bninoanenue pacuera:

Ko>dunueHT ycnouii paboThl KOMIIO3UTHOTO MaTepHaa:
7 fl:0’8

KoadduiueHT Haae)KHOCTH 110 MaTepUay:
7. =1,2
PacdeTHOE 3HAYCHUS COTIPOTHBIICHUS PACTSHKEHUIO KOMIIO3UTHOTO MaTepraa:

R, =R, , =0,8/1,2*3600 = 2400 MITa.
Vs

PacueTtHO€E 3HAUEHNE OTHOCUTEIBHBIX JIePOopMaITuii:

R
& = E—f—2400/245000 = 0,0098.

f

HJ'IOHIaI[I) IMOIICPCYHOI'O CCUCHUA KOMIIO3UTHOI'O MaTCpHalia CBA:

A, =n-t;b, =2*0,128*10°*0,15 = 3,84*107° m?

ITpoBepka cremieHnss KOMIO3UTHOIO MaTepuaia ¢ OETOHOM:

R
&.,=041. | —2 <09-¢,
‘ \n-E; -t

*
&, =041 \/ 8571000 =0.0048<0,9-&, =0.9-0.0098 = 0.0088
' 2-245000-0.128

yCJIOBHE COOJTFOAaeTCs

Onpeneneare K0d3hhOUIMEHTOB MPUBEACHUS CTAILHON apMaTypbl U apMaTypbl U3 I10-
JIMMEPHBIX KOMITO3UTOB K OETOHY:

E 10°

S5 _ 210 g
E, 2410
E 10°

B a5 0
E, 2410

116



CTO 38276489.001-2017

[Tnomanp cedeHrs MPUBEIEHHOTO MOTIEPEYHOT0 CEUSHUS SJIEMEHTA, OIpeIessieMast 1o
bopmyie:

Ay =A+A -a+A -a+A -a, =0,15*0,3 + 8,33*%(1,57+0,565)*10* + 10,21*3,84* 10
=0,0472 m?

CraTu4ecKkuii MOMEHT IIJIOMIAN MTPUBEACHHOTO MONEPEYHOTO CEYCHHSI PIIEMEHTa OT-

HOCUTEJIBHO HanboJee pacTsIHyTOro0 BOJIOKHA OETOHa.

St red = 015*0,3*0,3/2+8,33*1,57*10*0,025+8,33*0,565*10**(0,3-
0,025)+10,21*3,84*10°*0 = 0,006912 m*

Paccrostare ot Hanbosee pacTSIHYTOro BOJIOKHA O€TOHA 10 LIEHTPA TSHKECTU IPUBEACH-

HOTO IIOIICPCHYHOI'0 CCUCHUA 3JICMCHTA

S
Y = At\’red =0,006912/0,0471 = 0,1465 m

red

MomeHT HHEPUHH IPUBCACHHOIO ITOIICPCYHOI'O CCUCHUA OTHOCHUTCIIBHO €I'0 ICHTPA TS~

KECTH:

Ired = Ib + Is Qg+ Is g+ I f 0= 0,15*0,3%/12 +0,15*0,3*(0,3/2-
0,1465)%+8,33*1,57*10**(0,1465-0,025)%+8,33*0,565*10*(0,3-0,1465-
0,025)+10,21*3,84*10°*0,1465 = 0,000475 m*

MOMEHT CONPOTUBIIEHUS IPUBEIEHHOIO CEUEHHUS IO PACTAHYTOU 30HE CECUCHUS:

I
Wi = %d =0,000475/0,1465 = 0,003244 m3
t
YpyronjaacTU4eCKUil MOMEHT CONPOTUBJICHUS CEUYEHUS ISl KPAMHErO PacTSIHYTOrO

BOJIOKHA OE€TOHA:

W, = -W,,, = 1,3%0,003244 = 0,004217

MoMeHT 00pa30BaHMs TPEIIMH C VYETOM HEYIIPYIruX aehopMaliiii pacTIHyTOro 0eToHa

M, = Ryie -W,, + N -e,= 1100%0,004217 +0 = 4,64 xH*m > 18,5kH*Mm

crc — ' “bt,ser

TpemuHsl 00pa3yroTcs
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PacueT 1o pacKphITHIO TPEIIYMH, HOPMaJIbHBIX K MIPOJ0JbHON OCH DIEMEHTA, IPOU3BO-

AUTCA U3 YCIOBHUA:

Aere < acrc,ult'

dercult = 0,4 MM — IIPECACIBHO OOIIYCTUMAa IIHUPHUHA PAaCKPBITHA TPCIIHH IIPHU HCIIPOJ0JI-
JKUTCIIBHOM PACKPBITUH TPCIINUH,

PacyeT mmmpuHbI pacKpBITUS TPEUIMH MPOU3BOAUTCS IO (hopMyIie:

Oy
acrc,i :¢1'¢2'¢3'¢4°V/3'E_|s

S

KOB(b(bI/II_[HeHT, y‘-II/ITI)IBaI-OIHI/Iﬁ MMPpOAOJIZKUTCIIbHOCTD I[CI\/'ICTBI/ISI Harpy3Ku IIpHu HCIIPO-

JOJKUTEITFHOM JEHCTBUH HATPY3KH:
¢ =10
Koaddumment, yunsiBaronmii npoduis TpoaoJIbHON apMaTyphl:
¢, =05
Koaddurment, yautsiBaroniuii xapakrep Harpy>KeHUsI:

¢, =1.0

Koaddurment, yuntsiBaronuii HepaBHOMEPHOE paclpe/ieieHHe OTHOCUTENbHBIX JIe-

(dbopmaiuii pacTIHyTOM apMaTypbl MEXAY TPEIIMHAMM:

8 :1—0,8-% =1-0,8*4,64/18,5 = 0,799

3HaueHue KorpdUIMEHTa TPUBEACHUS apMaTypbl K OETOHY Os1 OMPENESAIOT o Gop-

MyJIe

a

E
0= %2 =g *— =200000/11*0,0015 = 27,27

b,red
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4 :% = 1,57*104/(0,15%0,275) = 0,00381
0
4 =b% = 0,565*104/(0,15*0,275) = 0,00137
0
KoaddurpeHT npuBeicHNsT BHEIITHETO YCHICHUS KOMIIO3UTHBIMHU MaTepHaIaMu:

E
L =245000/11*0,0015 = 33,41

af =
b,red

A
uy = = 3,84*10°%(0,15%0,3) = 0,00085

0

BricoTa cxxatoii 30HBI onpeaeseTcs 1o Gopmylie:

. . a .
X = h0|:\/(:usa52 +:usasl +:ufaf )+ 2[#50552 +:usaslh_+/ufaf _(/Usasz +:usasl +/Ufaf )] = 0!104

0

MomeHT HHECPUHU ITPUBEACHHOI'O ITOIICPCUYHOI'0 CCUCHUS 9JICMCHTA C YUCTOM ILIOIa 1
CCUYCHHUS TOJBKO CKaTOU 30HBI 6CTOHa, HJIOHlaIIeﬁ CCUCHMU paCTHHYTOﬁ 1 CoKaTou apMaTyps.l,

YCHIICHUS KOMIIO3UTHBIMH MAaTCpUAJIaMU:

3 2
» =%+bx[gj +a,A(h-x-af +a,A(x-aY +a,A (h—x)

=0,15*0,1043/12+0,15*0,104*(0,104/2)2+27,27*(1,57*10**(0,3-0,104-0,025)>+0,565* 10"
4%(0,104-0,025)?)+33,41*3,84*105 *(0,3-0,104)%= 0,00024 m4

HanpsixkeHust B pacTsIHyTOM apMaType U3ru0aemMbIX JIEMEHTOB:

oo =MW =Ye) |, =18 5%(0,275-0,104)/0,00024%27,27=358806KxH/M2

red
BricoTa pacTsaHyTO# 30HBI O€TOHA:
X, =Yk =0,1465*0,9=0,1319m
2%*0,025<0.1319<0.5*0.3 ycnoBue BBITIOJIHACTCS

[Tnomans ceyeHus: pacTIHYTOTO OETOHA:

Ay =0,15%0,1319 =0,01978 M2
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ba3oBoe paccTossHUAS MEXAY TPELIMHAMMU:

| - 0,5-%-ds:O,5*0,01978/1,57*10'5*0,0120,630

10*0,01<0,630<40*0,1 ycnoBue HE BBITOIHICTCS.
[Tpuaumaem |, =0,4 m
HIuprHy HEMPOIOIDKATEIIBHOTO PACKPBITHSI TPEIIHUH ONpeAeIIIeTcs o Gopmyie:

a,. =1,0*0,5*%1,0*1,4*0,842*358806/200000*0,630= 0,40 < 0.4 mm

Y cioBue BBINOJIHAETCS.
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IIpumep 6. Pacuer n3rndoaeMpIx sKeJ1€300€TOHHBIX 3JIEMEHTOB M0 MPOrudoam

Hcxoanbpie 1aHHbIE:

KenezobeTonnas 6anmka nmpsMoyrobHOTro ceueHus 150x300mm.
VicxoHbple JaHHBIC B TPOMEXKYTOYHBIE pe3y/IbTaThl U3 IpUMepa pasjena 6.5

BolnmoJiHeHHE pacueTa:

OHDGI[GJ'IHGTC?I M3ruOHAs JKECTKOCTD IPUBCACHHOI'O ITOIEPECYHOIO CCUCHU S DJICMCHTA C

TPELIUHOM:
D=E,1,.,,=11000/0,0015*0,00024 = 1763 kH*Mm?

IlonHas KpuBM3HA JKEIEC300€TOHHOTO DIIEMEHTA:

1_ % = 18,5/1763 = 0,010493

r

PacueTHbIl HDOFI/I6 YCHJICHHOT'O )KeJI€300€TOHHOT'O DJIEMEHTA OT JICHCTBUSI BHCITHEH

Ha 3KH.

f :(Ej K-S-17 .= 0,008744%2*5/48%1 952 = 0,0083 M

r

3HaueHUEe npeacjiIbHO A0IMYCTUMOTO npom6a YCHUIICHHOTO )KEe1e300€TOHHOTO DJIEMEHTA

cornacHo CI120.13330.2011 cocraBnser 1/134 nponera unu 14,5mm.

IIpoBepka ycmoBus:

f<f

ult

8,3 MM < 14,5 MM ycIIOBHE BBIIOJHEHO.
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IIpumep 7. Pacuer ankepa

Hcxoanbpie 1aHHbIE:

-beron — B15; R, = 8,5 MIla; R, = 0,75 Mna; E, = 24000 MIIa.

- Aukep — CarbonWrap® Anchor, muametp d,,.=8mmMm, Ha cBs3yromem CarbonWrap®
Resin 230+, yctanaBiMBaeMblil BIOJIb OCH KOMIIO3UTHOTO 3JIEMEHTA YCUIICHHS.

['myOuna 3aaenku — koHCTpYKTHBHAS (100MM).

Monyns ynpyroctu ankepa E; = 110000 MITa.

HopmatuBHOe conmpoTuBIiieHHEe pacTsikeHuto ankepa Ry, = 750 MIla

KoMmo3uTHBIH 3JIeMEeHT ycuileHus — yriiepoHas jgenra CarbonWrap® Tape.

OKcIutyaTalus KOHCTPYKIMHU — Ha OTKPBITOM BO3J1yXe€.

- Ycunue BeIpbIBa, AciicTBytomiee Ha ankep: N=8kH,;

TDG6VCTC5I IIPOBCPHUTH HCCVYINYIO CIIOCOOHOCTh AHKCPA Ha BBIPBIB.

Bninoanenue pacuera:

Pacuer aHkepa BBINOJHSAETCA U3 YCIOBUS:
N < Nan = kSRanAan
C yueroMm quamerpa aHkepa KodpdunueHT K, mprUHUMAETCS paBHBIM:

npu 4<d,, <8 mm k; =1+0.05d,,=1+0.05-8=1.4

2
A,, =3.14-8° /4 =50.27 MmM2 - mtomIa1p MONEPEYHOTO CEUCHHS aHKepa.
PacueTHoe conpoTuBIeHUE aHKEPA HA PACTSKEHUE IPUHUMAEM B COOTBETCTBUH C YKa-

3anusamu CI1 164.1325800 no popmyse (4.2), onpenensisi ¥ ¢ U ¥ ¢4 Kak AJs yIJIEKOMIIO3UTa;
ve =12; y,,=0.8
7~ KOOPOUUMEHT YCTOBUN pabOTHl MOJIMMEPHOIO KOMITO3UTA, YYUTHIBAIOUIUN €ro

ClIeTUIeHHE ¢ OETOHOM, OTIPeIeIISIEMbIH IO (hopMmyJie:
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N Ry <09
2.5-&;,, \[E(d ’

f ~an

7/f2

&; 4 - 3HAUEHHE IPEAENBHO JOIyCTUMBIX OTHOCHTENIBHBIX JeopManuii, onpenerse-

Moe coryiacHO ykazanusm 1. 5.2.5 CII 164.1325800:

Ry Ry-yy1l 750-081
E, E, -y, 110000-1.2

Takum obpasomM, ¢, = L J 85 _ 0.274<0.9.
2,5-0.004545 V1100008

OTCIOI[a, PpacdCTHOC COIIPOTHUBJIICHHUC aHKCPA:

R, =Ry 711 72l y; =750-0.8-0.274/1.2 =137 Ma.

=0.004545

Efue =

HDOBCDK& IIPOYHOCTH aHKEPA

Hecymaﬂ CIIOCOOHOCTH AdHKCpa Ha BBIPBIB COCTABJLACT
N, =ksR,,A,, =1.4-137-10°-50.27-10 ° =9.64xH>N =8kH

[IpounocTh aHkepa o0ecrieyeHa.
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bubauorpadus

TY 1916-041-38276489-2017 Yrnepoanble ogHOHAIpaBICHHbBIE JICHTHI
JUTSI CACTEMBI BHEIITHETO apMUPOBaHMS.

TY 1916-042-38276489-2017. YrnepoaHble IByHaNpaBliCHHbIE TKaHH
JUISL CUCTEMBI BHEIITHETO apMUPOBAHHSL.

TY 1916-043-38276489-2017. YraepoHble CETKHA sl CUCTEMBbI BHEIII-
HETrO apMUPOBaHMS.

TY 1916-066-38276489-2017. YriepoaHble MyJIbTHAKCHATBHBIC TKAHU.

TV 2257-046-38276489-2017. DnokcuaHOE IBYXKOMIIOHEHTHOE CBS3YIO-
mee CarbonWrap® Resin 230 a1 OponuTKK CHCTEM BHELIHETO apMUPO-
BaHMsI.

TV 2257-047-38276489-2017. DniokcuaHOE IBYXKOMIIOHEHTHOE CBS3YIO-
mee CarbonWrap® Resin 230+ 1 IpONKMTKK CUCTEM BHEIIHETO apMUPO-
BaHMSI.

TV 2257-048-38276489-2017. DniokcuaHOE IBYXKOMIIOHEHTHOE CBS3YIO-
mee CarbonWrap® Resin 530+ ay1st IpONUTKY CUCTEM BHEIIHETO apMHPO-
BaHMSI.

TY 2252-051-38276489-2017. Kieil smoKCHIHBIA ABYXKOMIIOHCHTHBIN
CarbonWrap® Resin Laminate+ s cicTeM BHEIIHErO apMUPOBAHMUS.

TV 2256-044-38276489-2017. Yrunennactukossle tamenn CarbonWrap®
Lamel.

TY 1916-045-38276489-2017. Vrnepoaneie aHkepHbie kryTbl Carbon-
Wrap® Anchor.

TV 2257-049-38276489-2017. DnokcuHOE TBYXKOMIIOHEHTHOE CBSI3YIO-
mee CarbonWrap® Resin WS+ [u1st IponuTKy CHCTEM BHEIIHETO aPMHUPO-
BaHUSL.

TV 2257-050-38276489-2017. DniokcuHOE IBYXKOMIIOHEHTHOE CBA3YIO-
mee CarbonWrap® Resin HT+ 171 IpOIKMTKY CHCTEM BHELIHETO apMHPO-
BaHMUSL.

TV 5745-052-38276489-2017. Cmech cyxas «PemonTHBIH coctaB Carbon-
Wrap® Repair FS».

TY 5745-053-38276489-2017. Cmecs cyxas «PemonTHbIi cocTa Carbon-
Wrap® Repair ST».
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[15] TV 5745-054-38276489-2017. Cmech cyxas «PemonTHbIl coctaB Carbon-
Wrap® Repair Shotcretey.

[16] AsibOOM TEXHHYECKMX PEIICHHH MO YCHICHHIO XKelIe300€TOHHBIX KOH-
CTPYKIMH CHCTEMON BHEIIHETO0 apMHUpoBaHus, paspaboranneii OO0
«HIOK». M.- 2017r.
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