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CI163.13330.2018

cBof nrPABUN

BETOHHbIE N XKENE3OBETOHHbLIE KOHCTPYKLUN

OCHOBHBbIE NMONOXEHUA

CONCRETE AND REINFORCED CONCRETE STRUCTURES. GENERAL PROVISIONS

OKC 91.080.40
[ata BBeaeHuns 2019-06-20

NPEANCIIOBUE

CBepgeHus o cBofe npaBun
1 UICMNOJTHUTEJSb - AO "HUL "Ctpountenbcteo" - HUWXKB um.A.A.lBo3aeBa
2 BHECEH TexHnyeckum komuteToM no ctaHgaptusauum TK 465 "Ctpontenscteo”

3 MNOAOIOTOBJIEH k yTBepxaeHuto [denapraMeHTOM rpagoCTPOUTENbHON OEeATENbHOCTU W apXMTekTypbl MwuHucTepcTBa
CTPOUTENBCTBA U XUIULLIHO-KOMMYHarbHOro xo3sancTea Poccuiickon degepaumm (MuHcTpor Poccun)

4 YTBEP>XOEH MNpukazom MuHUCTEPCTBA CTPOUTENLCTBA U KUMLLHO-KOMMYHaNbHOro xo3ancrea Poccuiickon denepauum ot
19 nekabpsa 2018 r. N 832/np v BBeaeH B Aenctaue ¢ 20 noHa 2019 .

5 BAPEMMCTPUPOBAH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY perynmpoBaHuto u metponorum (PocctaHgapT).
Mepecmotp CI163.13330.2012

B crnyyae nepecmompa (3ameHbl) unu ommeHbl Hacmosiweao ceoda rpasusl coomeemcmeyoujee ysedomrieHue 6ydem
onybnukosaHo 8 ycmaHosreHHoMm riopsidke. Coomeemcemeyrowias uHghopmayus, yeedoMreHuUe U MeKCMbl pa3Meuaromcs makxe 8
UHGhopMayuoHHOU cucmeme obuje20 onb308aHuss - Ha oguyuanbHoM calme pa3pabomdyuka (MuHcmpol Poccuu) e cemu
WHmepHem

BHECEHO U3ameHeHnune N 1, yTBepXXAeHHOE M BBEOEHHOE B AeNCTBME Npuka3oM MUHUCTEPCTBA CTPOUTENLCTBA U XKWUIULLHO-
KOMMYHanbHoro xosscrea Poccuiickont Peaepaumm (MuHcTpoit Poccnmn) ot 22 Hos6psa 2019 . N 717/np ¢ 23.05.2020

MN3ameHeHne N 1 BHeceHO nsrotoButTenem 6asbl JaHHbIX

BBEOEHUE

HacTtoawwuin ceog npasun pa3paboTtaH ¢ yyeTom obsizatenbHbix TpeboBaHWA, YCTaHOBMNEHHbIX B (heAepanbHbIX 3akoHax oT 27
nekabpsa 2002 . N 184-93 "O texHuyeckom perynupoBaHuun”, ot 30 aekabps 2009 . N 384-03 "TexHUYECKUn pernameHT o
6e30MacHOCTN 34aHUM WM COORYXKEHUN", N coaepXuUT TpeboBaHWA K pacyeTy W MpPOEeKTUPOBAHMIO BETOHHbLIX U Kene3o6eTOHHbLIX
KOHCTPYKLMI NPOMBILLNIEHHbIX U FPaXKO4aHCKUX 30aHUMA U COOPYXKEHWUNA.

CBoa npasun paspabortaH aBtopckum konnektusom AO "HWL "Ctpoutenbcteo” - HAMXKBE nm.A.A.lBo3geBa (pykoBoauTenb
paboTbl - A-p TexH. Hayk T.A.Myxamedues; a-pa TexH. Hayk [A.C.3anecoe|, A.M.38e3008, E.A.Hucmsikos, kaHa. TexH. Hayk C.A.3eHuH)
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npu yvyactum PAACH (g-pa TexH. Hayk B.M.boHdapeHko, H.W.KapneHko, B.U. Tpasyw) n OAO "LHNWnpom3aaHuin" (g-pa TexH. Hayk
O.H.Kodbiw, H.H.TpekuH, nHx. MK Hukumud]).

NameHenve N 1 paspabotaHo aBTopckum konnektmeom OAO "HWL, "Ctpoutenbcteo” - HUMXKB um.A.A.I'Bo3nesa
(pykoBoauTenb paboTbl - A-p TexH. Hayk T.A.Myxamedues; O-p TexH. Hayk E.A.Yucmskos, kaHA. TexH. Hayk C.A.3eHUH, KaHA. TeXH.
Hayk PLL.Ulapunos, O.B.KyduHos).

(N3meHeHHas pegakumsa, Nam. N 1).

1 OBJIACTb NPUMEHEHWA

1.1 Hactosiumin cBog npaBun pacrnpoCTpPaHAETCH Ha NPoeKTUpoBaHMe BETOHHbLIX U Kene3o6eTOHHbIX KOHCTPYKLUUA 3aaHui u
COOpPY)XXEHWA pasnU4YHOro HasHauyeHusl, 3JKChnyatupyembix B KnumaTuyeckux ycrnoBusax Poccuiickon ®egepaunmm  (npu
cucTeMaTMYeckoM Bo3fencTBuMm Temnepatyp He Bblwe 50°C u He Hwxke MuHyc 70°C), B cpede C HearpecCcvBHOW CTEMNeHbHo
BO30ENCTBUA.

1.2 Ceopg npaBun yctaHaBnmBaeT TpeboBaHUA K MPOEKTUPOBaHMI0 BETOHHbLIX 1 XKene306eTOHHbIX KOHCTPYKLMIA, N3rOTOBNSEMbIX
N3 TSHKENOro, MENKO3epHUCTOrO, NErkoro, A4encToro 1 HanpsratoLero 6eToHoB.

1.3 TpeGoBaHWsi HaCTOSALLEro cBoAa NpaBusl He PacnpoCTPaHATCS Ha NPOEKTUPOBaHUE CTaNexXene30BeTOHHbLIX KOHCTPYKLWNM,
PUBPOGETOHHBIX KOHCTPYKLMIA, CEOPHO-MOHOMUTHBLIX KOHCTPYKLMIA, BETOHHBIX U Xene30BeTOHHbLIX KOHCTPYKLUMIA TMAPOTEXHUYECKUX
COOPYXKEHWIN, MOCTOB, MOKPLITUA aBTOMOBUMbHLIX AOPOr W aspodpOMOB M APYIMX CheuManbHbIX COOPYXEHMI, a Takke Ha

KOHCTPYKLWK, M3roToBMsieMble U3 BGETOHOB cpedHel nnoTHocThilo MmeHee 500 u Gonee 2500 kr/M3, GETOHOMOMMMEPOB M

I'IOJ'II/IMep6eTOHOB, OETOHOB Ha U3BECTKOBbIX, LUMAKOBbLIX U CMELLaHHbIX BAXYLLNX (Kpome NPUMEHEHNA X B A4ENCTOM 6eTOHe), Ha
T’MNCOBOM U1 cneunanbHbIX BAXYLLUX, 6eTOoHOB Ha cneumnanbHbIX U OpraHn4YeCcKux 3anonHuTensx, betoHa prFIHOI'IOpVICTOﬁ CTPYKTYpbI.
[MpoekTnpoBaHue nepevncneHHbIX Bbllle KOHCprKU,VII;I BbINOJTHAKT NO COOTBETCTBYHLWNM HOPMaATUBHbIM OOKYMEHTaM.

2 HOPMATUBHBbIE CCbIJTKHA

B HacTosilem cBoge npasui NCNoONb30BaHbI CChIJIKN Ha crneaytouie HopMaTuBHblEe OKYMEHTDI:

OCT 1050-2013 MeTtannonpogyKkumsi U3 HenermpoBaHHbIX KOHCTPYKUMOHHbBIX Ka4eCTBEHHbIX U cneuunanbHbix ctanen. Obwme
TEXHUYECKME YCNOoBUS

FOCT 18105-2010 BeToHbI. MpaBuna KOHTPOMS U OLEHKM NPOYHOCTU

OCT 24705-2004 Pe3bba meTpuyeckass. OCHOBHblE pa3mepbl
FOCT 2590-2006 lNMpokaT copToBOW CTanbHOM ropsyeKkaTaHbiin Kpyrnbii. CopTameHT

FOCT 27751-2014 HagexXHOCTb CTPOUTENbHbBIX KOHCTPYKUUIA 1 OCHOBaHWUA. OCHOBHbIE MOMOXEHMWS

[OCT 380-2005 Ctanb yrnepoaucTtasi 06bIKHOBEHHOIO kayecTBa. Mapku

OCT 535-2005 lMpokaT copToBOM M (DACOHHBLIN W3 CTanu YrnepoaucTon ObbIKHOBEHHOro kayectBa. Obuiume TexHuyeckue
yCroBus

[OCT 6727-80 MNpoBonoka U3 HU3KOYrNEepPOaUCTON CTanu XONOAHOTAHYTas AN apMUPOBaHUSA XKene306eTOHHbIX KOHCTPYKLWA.
TexHunyeckune ycnosus

[OCT 7473-2010 Cmecu 6eToHHbIE. TexHu4eckme ycnosusi
[OCT 7566-94 Metannonpoaykuusi. lNpuemka, MapkMpoBKa, ynakoBKa, TPaHCNOPTUPOBaHME N XpaHeHne
FOCT 8267-93 Llle6GeHb v rpaBuin U3 MIIOTHBLIX FOPHbIX MOPOA ANt CTPOUTENBHbBIX PaboT. TexHMYeckne ycroBus

[OCT 8731-74 Tpybbl cTanbHble HecloBHbIE ropsiyeaedopMMpoBaHHbIe. TexHuyeckme TpeboBaHusA
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FOCT 8732-78 TpyObl cTanbHble GecLLoBHbIE ropsiyenedopMmpoBaHHble. CopTamMeHT
[OCT 8736-2014 lNecok ansi cTpoutenbHbIX paboT. TexHn4Yeckne ycrosus

FTOCT 8829-94 Wspgenusa cTpouTenbHble Xene3o0eToHHble M GETOHHbIE 3aBOACKOro M3rotoBneHusa. Metogbl mcnbiTaHWui
Harpy>eHueM. MpaBuna oueHKM NPOYHOCTU, XKECTKOCTU U TPELLMHOCTOMKOCTM

FOCT 10060-2012 BeTtoHbl. MeToabl onpeaeneHnst Mopo3ocTonkocTn. OCHOBHble TpeboBaHusA™

*

BepostHo, owwnbka opwurmHana. HavmeHoBaHue crtaHgoapTa "BetoHbl. Metogbl onpegeneHuss MOpPO30OCTOMKOCTW". -
MpumeyvaHne nsrotoBuTens 6asbl AaHHbIX.

OCT 10180-2012 beToHbl. MeToapbl onpeaeneHnsa NPpo4YHOCTM MO KOHTPOSbHbIM 0bpa3uam

OCT 10181-2014 Cmecu GeToHHble. MeToabl UCTbITAHUS

FTOCT 10922-2012 ApmaTypHble K 3aKknagHble M3Oenus, WX CBapHble, BA3aHbIE WM MEXaHWYEeCKNE COEeAMHEHUs Onsi
Xene3obeToHHbIX KOHCTPYKUMA. OBLImne TeEXHUYEeCKMe yCroBus

TOCT 12730.0-78 betoHbl. O6wwme TpeboBaHus K MeTodam onpederneHns MrOTHOCTM, BIaXHOCTW, BOOOMOITIOLLEHMS,
MOPUCTOCTU U BOAOHENPOHNLIAEMOCTH

FOCT 12730.1-78 BetoHbl. MeTog onpeaeneHns nNnoTHOCTH

FOCT 12730.5-84 betoHbl. MeToabl onpeneneHns BOgOHENPOHMLIAEMOCTH

FOCT 13015-2012 N3penus xene3obeToHHble 1 GeTOHHblE Ans cTpouTenbcTBa. Obwme TexHnyeckue TpeboBaHus. NMpaBuna
NPUEMKUN, MapKUPOBKM, TPAHCMNOPTUPOBAHMS U XPaHEHMUS

FOCT 14098-2014 CoeguHeHMs cBapHble apmaTypbl 1 3aknagHbIX U3genui xxene3obeToHHbIX KOHCTPYKUMIA. TUMbl, KOHCTPYKLNS
1 pasmepsbl

FOCT 17624-2012 BeToHbI. YNbTpa3ByKOBOW MeTo4 onpeaeneHns MpoYyHoCTH

FOCT 22690-2015 BeTtoHbl. OnpegeneHne NPOYHOCTU MEXAHNYECKMMI METOAAMM HepPa3pyLUAloLLLEro KOHTPONS

FOCT 23732-2011 Boga anst 6eTOHOB U pacTBOpOB. TexHu4eckne ycnosusa™

* BeposiTHO, owmnbka opurMHana. HavmeHoBaHune ctaHgapTta "Boga ons GETOHOB M CTPOUTENbHBIX PAcTBOPOB. TeXHUYecKune
ycnosus". - MNpumeyaHve nsrotosutens 6asbl JaHHbIX.

FOCT 23858-79 CoepnuHeHus CBapHble CTbIKOBblE W TaBPOBble apMaTypbl Xene300eTOHHbLIX KOHCTPYKLMIA. YNbTpa3ByKOBblE
MeToabl KOHTpoNSA kavecTsa. [NpaBnna npnemku

FOCT 24211-2008 [lo6aekn ans 6eTtoHoB. O6LLMe TexHUYeckne TpeboBaHus™

* BeposiTHO, olMbBKa opurMHana. HaumeHoBaHue crangapTa "[lo6asku anst GeTOHOB U CTpouTerbHbIX pacTeopoB. O6Liue
TexHu4eckme ycnosus". - NpumedaHue narotosutens 6asbl 4aHHbIX.

[OCT 25781-83 dopmbl cTanbHble AN M3roTOBNEHUS XeNe300eTOHHbIX M3aenuin. TeXHUYeckne ycnoBms

[OCT 26633-2012 BeTOHbI TSHXEmMble U MENKO3epHUCTbIE. TEXHNYECKNE YCnoBuUS

FOCT 27005-2014 BeToHbI nerkue n a4enctble. [NpaBuna KOHTPoONA cpegHen NITOTHOCTU

FOCT 27006-86 betoHsbl. [NpaBuna nogbopa coctasos
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FOCT 28570-90 beTtoHbl. MeToabl onpeaeneHns NpoYHOCTM No obpasuam, 0TOOpaHHbIM M3 KOHCTPYKLMIA

[OCT 31108-2016 LlemeHTbl obLiecTponTenbHble. TeXHUYecKke ycnoBusi

OCT 33530-2015 WHCTPYMEHT MOHTaXHbIN 4511 HOPMUPOBaHHOW 3aTsXKu pe3bboBbiXx coeanHeHun. Kniounm MOMEHTHbIe.
O6Lume TexHu4eckre ycnosus

FOCT 34028-2016 lNMpokaTt apmaTtypHbIv A4ns ene300eTOHHbIX KOHCTPYKLUMIA. TeXHn4eckne ycrnoeus

[OCT 34329-2017 Onany6ka. O6Lwme TeXHUYeCcKne yCcrnoBus

OCT P 52086-2003 Onany6ka. TepmuHbl 1 onpegeneHus

TOCT P 58386-2019 KaHaTbl 3awiumulieHHble B 00ofoyke ANs NpeaBapUTENbHO HaMpPsPKEHHbIX KOHCTPYKUWMA. TexHuyeckune
ycnosus

CM 2.13130.2012 CucTeMbl NpOTUBONOXapHON 3almTbl. ObecneyeHne orHeCTOMKOCTN 06BLEKTOB 3alumThl (C u3meHeHvem N 1)

CI114.13330.2014 "CHwuI1 [I-7-81* CTponTenbCTBO B cerncmmuyecknx pamoHax” (c uamexHenvem N 1)

CI116.13330.2017 "CHwuI1 [1-23-81* CtanbHble KOHCTpyKumn" (c nameHexnvem N 1)

CI120.13330.2016 "CHwI1 2.01.07-85* Harpy3ku n Bo3genctamsa” (¢ uameHennamu N 1, N 2)

CI122.13330.2016 "CHwuI1 2.02.01-83* OcHoBaHus 30aHuin n coopyxxeHnii" (¢ nsmeHenmamu N 1, N 2)

CI128.13330.2017 "CHwuI1 2.03.11-85 3awumTa cTponTenbHbIX KOHCTPYKUWIA OT koppo3un” (c nsamexHennem N 1)

CI148.13330.2011 "CHwI 12-01-2004 OpraHu3auuns ctpoutensctea” (c uameHexHvem N 1)

CI150.13330.2012 "CHwuI1 23-02-2003 Tennosas 3awuTa 3gaHuin” (c nameHeHmem N 1)

CI170.13330.2012 "CHwI1 3.03.01-87 Hecywue n orpaxaatoime KoHCTpykunn" (¢ nsmeHenmamm N 1, 3)

CI1130.13330.2018 "CHwuI1 3.09.01-85 lNpon3BogctBo COOPHbIX ene306eTOHHbIX KOHCTPYKUMIA 1 n3genuni”

CIM1131.13330.2018 "CHwuI1 23-01-99* CtpouTenbHasa knumatonorms”

CI 266.1325800.2016 KoHcTpykumm ctanexenesobetoHHbIe. [MpaBuna npoektupoBaHus (¢ uameHexnnem N 1)

CIT__295.1325800.2017 KoOHCTpyKUMM OETOHHblE, apMWPOBaHHbIE MNOMMMEPHOW KOMMO3WTHOW apmaTypou. [lpasuna
NpPOeKTNPOBaHNSA

CI1297.1325800.2017 KoHcTpyKkLmn hnbpobeToHHbIE ¢ HemeTannmyeckon ombpoin. Npasuna NpoekTMpoBaHns

CI 337.1325800.2017 KoHcTpykumm xene3obeToHHble COOPHO-MOHONUTHbIE. [NpaBunna NpoekTMpoBaHUs

CI1.360.1325800.2017 KoHcTpyKumu ctanedunbpobetoHHble. MNpaBuna NpoekTMpoBaHns

CIT_405.1325800.2018 KoHCTpyKUMM OETOHHblE C HemeTannuyeckon ¢ubpon u nonMMepHou apmatypou. [lpasuna
NPOEKTUPOBaHUA

Mprmevanue - MNpn Nonb3oBaHNM HACTOSALLMM CBOAOM MpaBuI LienecoobpasHo NpoBepuTb ENCTBME CChINTOYHbIX JOKYMEHTOB B
MHMOPMALIMOHHON cUCTEME OOLLEro Monb30BaHWUs - Ha oduumansHOM cainTe deaepanbHOro opraHa MCNONMHUTENBHOW BNactu B
cdepe crtaHgapTm3aumm B ceTn WHTepHeT unm no exerogHoMy WHGOPMAaUMOHHOMY Ykasdatento "HauuoHanbHble cTtaHgapThbl”,
KOTOpbIN ony6rnvMKkoBaH MO COCTOSHWMIO Ha 1 siHBaps TeKyLlero roga, U no BbIMyCKaM eXeMecsa4HOro MHAOPMAaLMOHHOIo ykasatens
"HaunoHanbHble cTaHgapThl" 3a TekyLwun rod. Ecrniv 3aMeHeH CCbINoYHbIN JOKYMEHT, Ha KOTOPbIN AaHa HeJaTupoBaHHadA Ceblrika, To
peEKOMEeHAYEeTCA NCNONb30BaTh OENCTBYHOLLYIO BEPCUIO 3TOMO JOKYMEHTA C YY4ETOM BCEX BHECEHHbLIX B AaHHYH BEPCUIO U3MEHEHWN.
Ecnun 3ameHeH CCbINOYHbIA OOKYMEHT, HA KOTOPbIN faHa OAaTMPOBaHHAsi CCbifka, TO PEKOMEHAYETCA MCMOMb30BaTb BEPCUIO 3TOMO
JOKYMeHTa C yKasaHHbIM Bbille rogoM yTBepxaeHus (npuHaTus). Ecnyn nocne yTBepXKOeHWs HaAcTosILLero ceoda MpaBun B
CCbINIOYHbIV OKYMEHT, Ha KOTOpbIA JaHa AaTMpOBaHHAsi CCbifka, BHECEHO M3MEHEHUe, 3aTparvBaloLLEE MOSIOXKEHNE, Ha KOTopoe
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AaHa CCblifika, TO 3TO MOMNOXeHNe peKoMeHAyeTCs NPpUMeHATb 6e3 yyeTa AaHHOro M3mMeHeHus. Ecnm cebinoyHbIi JOKYMEHT OTMEHEH
6e3 3amMeHbl, TO NOMOXeHWe, B KOTOPOM aHa CCblfika Ha Hero, peKoOMeHAYeTCA MPUMEHATL B YacTW, HE 3aTparvBatoLLen 3Ty CCbINKy.
CBefeHns 0 oencTBnm CBOAOB npasun LenecoobpasHo npoBeputb B PegepansHOM MHpOPMALMOHHOM (hOHAE CTaHAapToB.

(N3meHeHHas pegakuus, U3m. N 1).

3 TEPMUHbI U ONPEAOENEHNA

B HacTosilLem cBoge npasuin NpUMEHAKTCA cneayrwme TepMrUHbl C COOTBETCTBYHOLLMMU onpenerneHnamMu:

3.1 aHKepoBKa apmaTypbl: ObecrneyeHre BOCMPUATAS apMaTypol AEUCTBYIOLMX Ha Hee YCUnuii nyTem 3aBedeHust ee Ha
onpeaeneHHyio ANVHY 3a pacyeTHoe ceveHne UMM yCTPOMCTBa Ha KOHLAaX creuuanbHbIX aHKepoB.

3.2 apmaTypa KOHCTPYKTUBHas: ApmaTypa, ycTaHaBnmBaemas 6e3 pacyeTta n3 KOHCTPYKTUBHbBIX COOOpaXKeHWIA.

3.3 apmMmaTtypa npeaBapuTesibHO Hanps>XeHHas: ApmaTypa, nony4yawuiasa Ha4darbHble (npe/:J,BaleTeanble) HanpaxeHuna B
npouecce n3rotoeneHuns KOHCprKU,VIVI [0 NpunoXeHna BHEeWHNUX Harpy3oK B CTaaumn aKkcnnyataunn.

3.4 apmaTtypa pa6ouas: ApmaTtypa, ycTaHaBn1Baemas no pacyery.
3.5 3aWwmTHBLIN cnom 6eToHa: Crnoi 6eToHa OT rpaHn anemeHTa Ao Gnvkalnllen NOBEPXHOCTM apMaTypHOro CTEPXKHS.

3.6 KOHCTPYKLUMK 6eTOHHbIe: KOHCTPYKLUWW, BbINONMHEHHbIE M3 6eToHa 6e3 apmaTtypbl UM C apMaTypoW, ycTaHaBnMBaemou no
KOHCTPYKTUBHbLIM COOBPaXXeHWAM U HE YYUTbIBaEMOW B pacyeTe; pacyeTHble YCUMUS OT BCeX BO3AENCTBUMA B BETOHHBIX KOHCTPYKLMSX
OOMKHbI 6bITb BOCMPUHATLI 6ETOHOM.

3.7 KOHCTPYKUMM Xene3o6eToHHble: KOHCTPYKUMM, BbINOMHEHHbIe M3 GeToHa C paboyert M KOHCTPYKTMBHOM apMaTypon
(apmupoBaHHbIe BETOHHbIE KOHCTPYKLUW); pacyeTHbIE YCUMUS OT BCEX BO3AENCTBUI B XKeNe306€TOHHbIX KOHCTPYKLMAX OOMKHbI OblTh
BOCMPUHSATHI GBETOHOM 1 paboyen apMaTypon.

3.8 koadphpuuMeHT apMupoBaHua xenesobeTtoHa; H.: OTHoweHVe nnowaan cedveHus apmatypbl K paboyeit nnowiagu
ceyeHus betoHa, %.

3.9 wmapka OeTtoHa no BogoHenpoHuuaemoctn; W: [lokasatenb nNpoHULAEMOCTM OGETOHA, XapaKTepusyLLNNCs
MakCcMManbHbIM JaBfieHMeM BoAbl, MPU KOTOPOM B YCMNOBUSIX CTAHAAPTHbIX WUCMbITAHWA BOAa HE MPOHWKAET 4yepe3 OETOHHbIN
obpaseu,.

3.10 mapka 6eToHa nNo Mopo3ocTonkocTu; F: MMHMManbHOE YMCNOo LMKITOB 3aMOpaXKMBaHUs 1 oTTanBaHus ob6pasuoB 6eToHa,
UCMbITAHHbIX NO CTaHAapTHbIM 6a30BbIM MeTodaM, MPU KOTOPbIX COXPaHSTCH WX NepBoHavanbHble U3MKO-MexaHudYeckme
CBOICTBa B HOPMUpPYEMbIX npedenax.

3.11 mapka 6eToOHa N0 caMOHaNpPsXXeHUHO; Sp : 3HayeHne npeaBapuTenbHOro HanpskeHus B 6eToHe, MlMa, cosgaBaemoro B
pesynbTaTe ero paclumMpeHust npu koadduumeHTe npogonbHoro apmuposanus H=0,01.

3.12 mapka 6eToHa no cpegHei nnotHocTu; D: 3HauyeHne NMOTHOCTW, Kr/M3, BETOHOB, K KOTOPbIM MNpeabABASIOTCS
TpeboBaHMsA MO TEMNSIOU30NALMN.

3.13 MaccUBHasA KOHCTPYKLMA: KOHCTPYKLMS, ANS KOTOPOWN OTHOLLIEHME NOBEPXHOCTM, OTKPLITON AN €€ BbiChIXaHus, M2 , K ee

ob6bemy, M3 |, paBHO UNW MeHbLUe 2.

3.14 mopo3ocTonkocTb G6etoHa: CnocobGHocTb GeToHa COoxpaHsTb (PU3MKO-MEXaHWYecKMe CBOWCTBA MPUM MHOroKpaTtHOM
nepeMeHHOM 3aMOpPaXMBaHUM 1 OTTaNBaHUW, PErnaMeHTUPYETCS MapKoii N0 MOPO30CTONKoCTH F.

3.15 mexaHunu4eckoe coeguHeHuMe apmaTypbl: CoefguHeHMe, COCTosiLLee U3 CcoeaMHUTENbHOM My(hTbl M OBYX apMaTypHbIX
CTepXHeN, BOCNPUHMMAIOLLIEE YCUITUSA CXKATUSA U PACTAXKEHUS.
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3.16 HOpManbHOe ce4yeHue: Ce4yeHune anemeHTa NiocKOCTbHO, I'IepﬂeH,El,l/IKyﬂﬂpHOVI K ero I'lpOD,OﬂbHOVI ocw.

3.17 HaknoHHoe ce4yeHue: CeyeHue dreMeHTa MIOCKOCTbIO, HAKMOHHOW K ero MpOAOSIbHOM OCU W MeprneHOUKYNsSpHOW K
BEPTMKaNbHOW NOCKOCTU, MPOXOoAsLlen Yepes OCb afemMeHTa.

3.18 nnoTHocTbL GeToHa: XapakTepuctuka 6eToHa, paBHasi OTHOLLEHWIO ero Macchl K 06bemy, pernaMeHTUpyeTcss MapKou no
cpegHen nnotHocTu D.

3.19 npeagenbHoe ycunue: Hanbonbluee ycunume, KOTopoe MOXeT BbiTb BOCNIPUHATO 31EMEHTOM, €r0 CEYEHUEM MPU NPUHATBIX
3HaYEHUsIX XapakTepuCTVK MaTepuarnos.

3.20 npoHuuaemocTb GeToHa: CBONCTBO OeToHa MponyckaTb Yepe3 cebsi rasbl UMM KUOKOCTW MPU HanmMuuMu rpagueHTa
JaBrneHns (pernameHTMpyeTcsa Mapkou Mo BogoHenpoHuuaemoctn W) nubo obecneunBate AMdY3MOHHYIO MPOHULIAEMOCTb
pacTBOPEHHLIX B BOAE BELLECTB B OTCYTCTBME rpagueHTa AaBreHus (pernameHTUpyeTcs HOPMUPYEMbIMU 3HAYEHMSIMU MIIOTHOCTU
TOKa W 3MeKTpuYeckoro noTeHumana).

3.21 paboyas BbicoTa ce4vyeHUs: PaccTosHMe OT CXaToW rpaHu anemMeHTa OO0 LeHTpa TSXKEeCTU pacTsHYTOW MNU HavMeHee
cXXaTov NPOAONbHON apMaTypbl.

3.22 CaMoHanpsxeHune 6eToHa: HanpﬂmeHme cxaTus, Bo3HMKawlwee B GeToHe KOHCTPYKUMMN nNpun TBEPOEHUN B pedynbraTte
pacwmpeHna LeMeHTHOIro KaMHa B YCITOBUAX OrpaHUYEeHUna 3ToOMy pacClUMpeHuto, pernamMmeHTunpyeTcs MapKoWn No camMoHanpsiKeHUIo

Sp :
3.23 coeamHuTenbHas MydTa: YCTPONCTBO C HEOOXOOUMbIMW AOMOMHUTENbHBLIMW 3NIEMEHTaMM ANs  MeXaHU4ecKoro
COeVMHEHUS apMaTypHbIX CTEPXHEN C Lenbto obecneveHns nepegadm yCUnusi C O4HOro CTePXKHS! Ha ApYron.

3.24 cTblKM apmMmaTtypbl BHaxmnecTKy: CoegunHeHne apMaTypHbIX CTep)KHeVI no mx gnvHe 6e3 CBapku nytem 3aBeeHunsa KOHUa
OAHOIo apMaTypHOro CTep>XHA OTHOCUTENIbHO KOHUa OpYyroro.

4 OBLUME TPEBOBAHUA K BETOHHbLIM U XKENNE3OBETOHHbIM KOHCTPYKLUAM

4.1 BeTOHHbIE 1 xene306eToHHbIE KOHCTPYKLUM BCEX TUMOB AOMKHbI YO0OBNETBOPSTL TPeboBaHMAM:
- no Ge3onacHoCTY;
- M0 3KCNNyaTauMOHHOWN NPUrO4HOCTMH;
- M0 AONTOBEYHOCTH,
a TaKke OOoMONHUTENbHBIM TpeboBaHMAM, NMPMBEAEHHBIM B 3a4aHNM HA NPOEKTMPOBaHNE.

4.2 insa BbINONHeHUs TpeboBaHW Mo 6e30MacHOCTM KOHCTPYKUMW OOMKHbI MMETb TakMe HayarbHble XapakTepuCTMKK, YTOObI
NpyU pasnuyHbIX pacyeTHbIX BO3AENCTBUSIX B NpOLIECCE CTPOMTENbCTBA M 3KCMNyaTauun 34aHWUN U COOPYXEHUIA BbiNMn UCKMOYEHbI
pa3pyLleHuUst NoBOro xapakTepa WUnu HapyLLEHUsT SKCMyaTauuoHHOW NPUrOAHOCTH, CBA3aHHbIE C NPUYUHEHWEM BpEeaa XXU3HU Unu
3[10pPOBbIO rpaxaaH, UMYLLECTBY, OKpY>XatoLLen Cpeae, XXU3HWU UMK 300POBbH KUBOTHBIX U PACTEHUSIM.

4.3 [Ona BbinonHeHnss TpeboBaHWM MO 3KCMNyaTaLUMOHHOW MPUFOAHOCTU KOHCTPYKUMS OOMMKHa MMETb Takue HayarnbHble
XapaKTepucTukn, 4Tobbl NPY pasnUYHbIX PacYHETHbIX BO3AEMCTBUAX He mpoucxoguno obpasoBaHWe WM Ype3mepHOe packpbiTve
TPeLWmH, a Takke He BO3HWKanu 4YpeamepHble nepemelleHus, konebaHns n apyrue noBpexaeHus, 3aTpygHsowme HopMarbHYHo
akcnnyartaumio (HapyweHue TpeboBaHUi K BHeWHeMYy BuAY KOHCTPYKUMW, TeXHomnormveckux tTpeboBaHui no HopmarnbHow paboTe
obopyaoBaHusi, MexXaHU3MOB, KOHCTPYKTMBHbIX TpeboBaHuA MO COBMeCTHOW paboTe anemMeHTOoB M Apyrux TpeboBaHui,
YCTaHOBMEHHbIX NPY NPOEKTUPOBAHNM).

B HeobxoguMbIx crny4dasx, oOyCroBneHHbIX Ha3Ha4YeHMEM KOHCTPYKUMW W YCNOBUSIMU 3KCMnyaTauuMu, KOHCTPYKLMU OOMMKHbI
UMeTb XapakTepucTuku, obecnevmBatoime TpeboBaHUSI MO TEMNOU3ONSALUK, 3BYKOU3ONSALMKW, OGMONOrMyeckon 3awimTte u gpyrue
TpeboBaHus.

TpeboBaHWsA NO OTCYTCTBUIO TPELLMH NPEAbSBASIOT K Xene300eTOHHbIM KOHCTPYKLMSIM, Y KOTOPbIX NPY NOMHOCTLIO PacTsIHYTOM
ceyeHnn fomkHa ObiTb obecriedyeHa HEMpPOHULLAEMOCTb (HaxoAAWMMCS Mof OaBMeHWEM XXMOKOCTM UMW FasoB, UCMbITbIBAKOLLMM
BO3OENCTBME pagvauumM W T.N.), K YHUKaNbHbIM KOHCTPYKUUSIM, K KOTOpbIM MNpEabsBMSIOT TMOBbIEHHble TpeboBaHus no
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[OMNroBEYHOCTY, @ TaKKe K KOHCTPYKLUSAM, SKCMyaTupyeMbiM B arpeccuBHon cpege, cornacHo CI 28.13330.

B ocTanbHbIX Xene3o6eTOHHbIX KOHCTPYKUMSIX 0O6pa3oBaHUe TPELMH OOMycKaeTcsl, U K HUM npeobsiBnsioT TpeboBaHusi no
OrPaHUYEHNIO LUIMPWHBI PACKPLITUS TPELLMH.

4.4 Ina BbiNnonHeHns TpeboBaHM AONTOBEYHOCTU KOHCTPYKLMS OOMMKHA UMETb Takue HayarbHble XapakTepucTuKu, YTobbl B
TeYeHue YCTaHOBMEHHOro ANUTENBHOrO BPEMEHM OHa yaoBneTeopsina Obl TpeboBaHWAM Mo 6e30nacHOCTU M 3KCnyaTaLMoHHON
NPUrOAHOCTU C YYETOM BIUSIHUSI HA FEOMETPUYECKUE XapaKTEPUCTUKN KOHCTPYKLMM U MEXaHUYEeCKne XapakTepUCTMKM MaTtepuanos
Pas3nuuHbIX pacyeTHbIX BO3OENCTBUN (ONMTeNbHOEe BO3OEWCTBME Harpysku, HebnaronpusiTHble KNUMaTuveckue, TEXHOMOrnYeckue,
TeMnepaTypHble U BNAXHOCTHbIE BO3AENCTBUS, MONEPEMEHHOE 3aMOPaXMBaHWE U OTTaMBaHWE, arpeCCUMBHbLIE BO3AEWUCTBUS U Ap.).

4.5 BbesonacHocTb, SKCrnyaTtaunMoHHaa npurogHoCTb, OOJITOBEYHOCTb OETOHHBLIX N Xene3obeToHHbIX KOHCprKLWIIZ n gpyruve,
yCTaHaBnMBaeMble 3agaHNEeM Ha NPOEeKTupoBaHne Tpe6OBaHMF|, OOMKHbI BbITb 06ecneveHbl BbINONIHEHNEM:

- TpeboBaHWI Kk BETOHY 1 Ero COCTaBNSAOLLNM;

- K apMarType;

- K pacyeTtam KOHCTPYKLWIA;

- KOHCTPYKTUBHBIX TPebOBaHWN;

- TexHomnornyeckux TpebosaHuii;

- TpeboBaHWI NO JKCMyaTauum.

TpeGoBaHMs MO Harpyskam W BO3OEWCTBUSIM, Mpeaerny OrHeCTOMKOCTW, HEMPOHWLAEMOCTU, MOPO30CTOMKOCTM, MpeAenbHbIM
nokasatensam gedopmauuin (npornbam, nepemMeLleHnsam, aMnnuTyae konebaHuin), pacyeTHbIM 3HaYeHNSIM TemnepaTypbl Hapy>XHOro

BO3yXa W OTHOCUTENbHOW BMaXHOCTU OKpYXalLen cpefbl, 3alyUTe CTPOUTENbHbIX KOHCTPYKLMA OT BO3OEWCTBUS arpeccuBHbIX
cpen v gpyrve yctanaenueatotca CI2.13330%, CI 14.13330, CIM 20.13330, CM 22.13330, CM 28.13330, CM 131.13330.

* BeposiTHO, owmnbka opurmHana. Cneayet untatb CI12.13130. - NMpumeyaHne narotosutens 6a3bl AaHHbIX.

4.6 lMpu nNpoekTMpoBaHWM BETOHHBIX W Xene3o0eTOHHbIX KOHCTPYKUMA HaAEeXHOCTb KOHCTPYKLUMI yCTaHaBNMBAKOT COrfacHo
FOCT 27751 nonyBepoATHOCTHBIM METOAOM pacyeTa nyTeM NPUMEHEHUSA pacYETHbIX 3HAYEHUIN Harpy3oK U BO3AENCTBUIA, PacYETHbIX
XapakTepuctuk 6eToHa M apmatypbl (UM KOHCTPYKLMOHHOW CTanu), onpeaensieMblX C MOMOLLbIO COOTBETCTBYHOLUMX YaACTHbIX
KO3(pULMEHTOB HAOEXHOCTU MO HOPMATMBHBIM 3HAYEHUAM STUX XapakTepUCTUK, C YY4ETOM YPOBHS OTBETCTBEHHOCTM 34aHWUN U
COOPYXEHUN.

HopmaTuBHblE 3Ha4YeHUs Harpy3oK M BO34ENCTBMMN, 3HAYEHUS KOIMULMEHTOB HaOEXHOCTU NO Harpyske, KoadduumeHToB
HaJEXHOCTU MO Ha3HA4YeHW KOHCTPYKLUMIW, a Tawkke [JereHWe Harpy3ok Ha MOCTOSHHble W BPEMEHHble (4NnuTenbHble U
KpaTKOBPEMEHHbIE) yCTaHaBnmBatoT cornacHo CI1 20.13330.

PacueTHble 3Ha4yeHus Harpysok u B03J:I,el7ICTBVIl7I NPUHNMAIOT B 3aBMCUMOCTU OT BUAA paCHETHOro npeaesibHoro CoCtoAHuA u
pacyeTHOM cuTyauum.

YpoBeHb HAAEXHOCTU pPacYeTHbIX 3HAYEHWI XapaKTEPUCTUK MaTepuanoB YCTaHaBMMBalOT B 3aBUCUMOCTM OT pPacHeTHOW
CUTyaUuM M OT OMacHOCTU LOCTUMXKEHUSI COOTBETCTBYIOLLETO NPeAenbHOro COCTOSIHUS U PErynUPYIOT 3HaYeHneM KoahULMEHTOB
HaL4EeXHOCTM No 6eToHy 1 apmaType (UM KOHCTPYKLMOHHOM cTanm).

PacuyeT GETOHHBLIX M ene3obeTOHHbIX KOHCTp}/KLI,VIVI MOXHO MNMpon3BOoAUTb NO 3agaHHOMY 3Ha4YeHuto HageXHOCTU Ha OCHOoBe
MOJTHOIO BEPOATHOCTHOIo pacyera npu Hannuydnm AOCTaTOYHbIX AOAHHbIX 06 M3MEHYMBOCTM OCHOBHbIX qDaKTopOB, BXOoOALWUX B
pacyeTHble 3aBUCUMOCTMU.

5 TPEBOBAHUSA K PACYETY BETOHHbIX U XXENIE3OBETOHHbIX KOHCTPYKLIUMA
5.1 OBLLUE NMONOXXEHUA

5.1.1 PacyeTbl GETOHHbIX W Xene3obeTOHHbIX KOHCTPYKUMA criegyeTr npou3BoguTb B cootBetcTBuM ¢ [OCT 27751 no
npegenbHbIM COCTOSAHUSM, BKIOYAIOLLNM:
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- npefernbHble COCTOSIHUS NEePBON FPynnbl, NPUBOASLLMNE K NMOMNHOW HEMPUIOAHOCTY SKCMNyaTaumum KOHCTPYKUMIA;

- npepgeribHble COCTOSIHUSI BTOPOW TPYNMbl, 3aTPyAHSIOWME HOPMarbHY 3KCMnyaTauuio KOHCTPYKUMIA WMNU yMeHbLuakLime
OOJTTOBEYHOCTb 3[aHUiA U COOPYXKEHWUIA MO CPABHEHWIO C NMpeayCcMaTpMBaeMbIM CPOKOM CIyXGbl.

PacueTtbl gomkHbl obecneynBatb HagEXHOCTb 34aHUA UK COOpy)KeHVIVI B Te4YeHue BCero Cpoka ux CJ'Iy)K6bI, a TakKke npu
npoussoacTee pa60T B COOTBETCTBUU C Tpe6OBaHI/l$|MI/l, npegbasnaeMbiMU K HUM.

Pacyetbl no npegernbHbIM COCTOAHNAM nepBon rpynnbl BKIKOYaKoT:

- pacyeT no Npo4YHOCTY;

- pacyeT no yCTOMYMBOCTN (POPMbI (A151 TOHKOCTEHHbLIX KOHCTPYKLNIA);

- pacyeT No YCTONYMBOCTM NONOXEHUST (ONPOKMAbIBAHNE, CKOSBXEHME, BCMIbIBAHNE).

Pac4yeTbl N0 NPpoYHOCTU BETOHHLIX U Xene306eTOHHbIX KOHCTPYKLUMIA criegyeT Npov3BOAMTb U3 YCIOBUS, MO KOTOPOMY YCUMKUS,
HanpsaXxeHna u ,qecbopmaumm B KOHCTPYKUMAX OT pPasfinyHbIX B03J:lel7ICTBI/Il7I C Yy4YeToOM Ha4anbHOro HanpsaXeHHOro COCTOAHUA
(npep,Hanpﬂ»(eHme, TemMnepatypHbie U apyrue BO3,El,el7ICTBI/IF|) He [OOJKHbl NpeBblillaTb COOTBETCTBYHOLLNX 3Haqu|/||7|, YCTaHOBIEHHbIX
HOPMaTUBHBLIMU JOKYMEHTaMMU.

PacyeTbl No ycTOMYMBOCTU (DOPMbI KOHCTPYKUMM, @ TakkKe MO YCTOMYMBOCTU MONOXKEHUS (C Yy4ETOM COBMECTHOM paboTbl
KOHCTPYKLMN M OCHOBaHus, UX AedOpMaUMOHHbIX CBOWUCTB, COMPOTUBIIEHUS COBWUMY MO KOHTaKTy C OCHOBaHMEM W APYrnx
ocobeHHOCTel) cnegyeT NpomM3BOANTbL COMMAacHO HOPMAaTUBHBLIM AOKYMEHTaM Ha OTAEMbHbIE BUAbI KOHKPETHBIX KOHCTPYKLWNA.

B 3aBucumoctn ot Bnaa M Has3Ha4YeHuUsa KOHCTPYKUUK OOJKHbI ObITb npoun3eseneHbl pacyeTbl MO npeaesibHbiIM COCTOAHUAM,
CBSI3aHHbIM C SIBMEHMSIMW, NPU KOTOPbIX BO3HMKAET HEOOXOAUMOCTb MpPEeKpaLLeHUst SKCnyaTauum 30aHWS U COOPYXKEHUs
(4pe3mepHble gechopmaLm, CABUMN B COEAUHEHUSIX U APYTUE SIBNEHUS).

Pac4eTbl N0 npegenbHbIM COCTOSIHUAM BTOPOK rpynibl BKNHOYAKOT:

- pac4yeT no o6pasoBaHNIO TPELLUH;

- pacyeT No packpbITUIO TPELLMH;

- pacyeT no gedopmaumsm.

PacueTbl N0 npeaenbHbIM COCTOAHMSAM BTOPOW rPpyMnbl CrieayeT NPoM3BOaAWUTb Ha AEWCTBME KPaTKOBPEMEHHbIX U ANUTENbHbIX
Harpysok.

PacueTt 6eTOHHbIX 1 Xene306eTOHHbIX KOHCprKLI,VIVI no 06paaoBaHmo TpewuH cnegyet npon3BoanTb U3 yCIoBuUA, NO KOTOPOMY
ycunua, HanpsXeHma nnm nedopmauun B KOHCTPYKUMAX OT Harpy3oK He OOJIKHbI npeBbillaTb COOTBETCTBYHOLNX UX NpeaenbHbIX
3Ha4YeHun, BOCNPUHNUMAaEMbIX KOHCTPYKUMAMU Npn 06pa3OBaHMM TPEeLNH.

PacueT ene3o6eTOHHbIX KOHCTPYKUMIA MO PacKpbITUIO TPELUH NPOU3BOAAT M3 YCMOBMS,, MO KOTOPOMY LUMPWUHA PaCKPbITUS
TPELUMH B KOHCTPYKUMSIX OT Harpy3oK He [oImkHa NpeBbIaTh NpeaenbHO 4OMYCTUMbIX 3HAYEHWIA, YCTAHABINMBAEMbIX B 3aBUCUMOCTM
OT TPeGoBaHWI, NPEAbABISEMbIX K KOHCTPYKUMSIM, YCIMOBUIA UX 3KCMyaTaumu, BO3OEVNCTBUS OKPYXXaloLLen cpeabl U XapakTepuUcTymK
mMaTtepuarnoB C y4eTOM 0COOEHHOCTEN KOPPO3NOHHOIO NOBeAEeHNS apMaTypbl.

PacyeT GETOHHbIX W Kene3oGEeTOHHbIX KOHCTPYKUMiA no AedopmauusiM criegyet MNpou3BOAUTb M3 YCIIOBUS,, MO KOTOPOMY
nporubbl, yrnbl MOBOPOTa, MNEepeMeLleHVss UM amnnuTyabl KonebaHus KOHCTPYKUMA OT Harpy3oKk He [OMKHbl NpeBbllwaTb
COOTBETCTBYHOLLMX NpefenbHO A0MYCTUMbIX 3HAYEHWIA.

,D,J'Iﬂ KOHCprKLI,I/IIZ, B KOTOPbIX HE OOMnyCcKaeTca o6pasoBaHv|e TPEeLWnH, OOJKHbI ObITb 06ecneyeHbl TpeGOBaHI/IFI no OTCYTCTBUIO
TPELnH. B aTtom Cclny4dae pacyeT Nno pacKpbITUO TPeLnH He NMPOU3BOAAT.

[Ons ocTanbHbIX KOHCprKLI,VIVI, B KOTOPbIX AOMnycKaeTcda o6pasoBaHme TpewunH, pacyeT no 06paaoBaHmo TpewmnH npon3BoaAaT
Aana onpepneneHna HeobxogumocTm pacyeTa No pacKpbITUIO TPELnH KN y4eTa TpeLlnH npu pacyete no p,e(bopmau.wﬂm.
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5.1.2 PacyeT OETOHHbIX W XEne300EeTOHHbIX KOHCTPYKUMI (JIMHEMHbIX, MIIOCKOCTHbIX, MPOCTPAHCTBEHHbLIX, MaCCWBHbIX) MO
npenenbHbIM COCTOSIHUSAM MEPBOW M BTOPOW TPynn MPOU3BOAAT MO HanpsXeHUsaM, ycunusam, gedopmauusm n nepemeLlleHusm,
BbIYMCINEHHbIM OT BHELUHUX BO3OEWCTBUA B KOHCTPYKUMAX M 0OpasyemMbiX UMW CUCTEMAx 34aHUA U COOPYXEHUA C Y4ETOM
(PU3NYECKON HEMMHENHOCTU (Heynpyrmx aedopmaumin 6eToHa U apmatypbl), BO3MOXHOro obpa3oBaHus TPeLMH U B HEOBXOAMMbIX
crny4yasix - aHW30TPOMWU, HAKOMMEHUS MOBPEXOEHWA WU FeOMETPUYECKON HeNMHENHoCTW (BnusaHue dedopmauuii Ha M3MeHeHue
YCUNWIA B KOHCTPYKLMSIX).

®dusnyeckyto HeNMHENHOCTb U aHWU3OTPOMNUID CrefyeT YyYuTbiBaTb B OMPEOENsoWmUX COOTHOLLEHUSX, CBA3bIBAKOLLMX MEXay
coboin HanpsbkeHust U gedopmauun (UM YyCUNUS U NepeMeLleHnsl), a Takke B YCMOBUSIX NPOYHOCTM W TPELLMHOCTOMKOCTU
maTtepuana.

B crtatuyeckn HeonpegenuMbIX KOHCTPYKUMSIX CnegyeT yuyuTbiBaTb nepepacnpegerneHve yCcunmn B 3NemMeHTax CUCTeMbI
BCrneAcTBne obpasoBaHua TpewuH W pasBUTMSA Heynpyrux gedopmauunii B 6eToHe M apmaType BNAOTb [0 BO3HWKHOBEHUS
npegensHOro COCTOsHUA B anemeHTe. [py oTCyTCTBUM METOAOB pacyeTa, YYMTbIBalOLWMX Heyrnpyrme CBOMCTBa xene3obeToHa, a
Takke ANS npefBapuTenbHbIX PacYeToOB C YYETOM HeYnpyrux CBOWCTB JXene3obeToHa YCUNUS W HanpsbkeHus B CTaTUYeCcKM
HeonpedenuMbIX KOHCTPYKUMSX M cucTemMax [OoMnycKaeTcs onpefenatb B MPEAnonioXeHUW ynpyro paboTbl xene3obeTOHHbIX
anemeHToB. [pn 3TOM BNNsSHNE PU3UHECKON HEMUHENHOCTN YYUTLIBAIOT NyTEM KOPPEKTUPOBKU Pe3ynbTaToB NIMHENHOro pacyeTa Ha
OCHOBE [aHHbIX 3KCMEPUMEHTarbHbIX UCCNIeqOBaHUN, HENMHENHOTO MOAENNPOBAHWS, PE3YNLTaTOB pacyeTa aHanormyHbIx 06 bLEKTOB
N 9KCMEePTHbIX OLEHOK.

Mpwn pacyeTe KOHCTPYKUUIA MO MPOYHOCTU, AedopmauusiM, 06pa3oBaHUI0 U PaCKPbITUIO TPELLMH Ha OCHOBE METOAa KOHEYHbIX
3MEeMEHTOB [OMKHbI ObiTb MPOBEPEHbBI YCNOBUS MPOYHOCTU U TPELLUMHOCTOMKOCTU ANl BCEX KOHEYHbIX 3M1EeMEHTOB, COCTaBMSIOLLMX
KOHCTPYKLMIO, @ Takke YCINOBUS BO3HUKHOBEHNS YpE3MEPHbIX NEpEMELLEHUI KOHCTPYKLUMK. [pn oLeHKe NpeaenbHOro COCTOsIHUS MO
MPOYHOCTU [onyckaeTcs nonarate OTAENbHblE KOHEYHble SMNeMEHTbl paspylUeHHbIMW, €cnv 3TO He BheyeT 3a coboin
MPOrpeccUpyroero  paspylleHnss 30aHWst UIM - COOPYXEHUsl, W MO UCTEYEHWM [eiCTBUS paccMaTpuBaeMolr  Harpysku
3KCMyaTauMoHHas NPUrOAHOCTL 34AHUSI UMM COOPYXXEHUSI COXPAHSETCS UM MOXET ObITb BOCCTAHOBIIEHA.

OnpepnenexHue npeaernbHbIX YCUNUi U AedopMaumii B GETOHHBIX M Kene306eTOHHbIX KOHCTPYKUMSIX CreayeT Npou3BOAUTh Ha
OCHOBE pacyeTHbIX cxeM (Mogenei), Hauboree 6MM3KO COOTBETCTBYIOLUMX peanbHOMY (hU3NYEecKOMYy XapakTepy paGoTbl
KOHCTPYKLWI U MaTepuasnos B pacCMaTpMBaeMoM NpeaesisHoM COCTOSIHUN.

Hecyuyto cnocoGHOCTb »Kene3o6eTOHHbIX KOHCTPYKLMIA, CMOCOBHLIX NMpeTeprneBaTb AOCTaTouYHble MnacTuyeckue AedopManim
(B 4YacTHOCTM, MNpU MCMONb30BaHWM apMmaTypbl C (OU3MYECKMM MNpPedenoM TeKyyecTu), AomnyckaeTcs onpeaensTb MeToAoM
npenenbLHoro paBHOBECUS.

5.1.3 MNpn pacyeTax OGETOHHBLIX W >Xene30OEeTOHHbIX KOHCTPYKUMI NO npefdernbHbIM COCTOSHMAM credyeT paccmaTtpusath
pasnuyHble pacyeTHble cuTyauum B cooTBeTrcTBuM ¢ [OCT 27751, B TOM uucre CTagum WU3roToBMEHUS, TPaHCMOPTUPOBaHUS,
BO3BEAEHMSA, KCNNyaTaummn, aBapuiiHble cUTyaumm, a Takke noxap.

5.1.4 PacyeTbl GETOHHbIX U Xene306eTOHHbIX KOHCTPYKLUMI CreqyeT Npou3BOAMTbL Ha BCE BUAbl HArpy3oK, COOTBETCTBYHOLLMX
(PYHKLMOHANbHOMY Ha3HaYeHUo 34aHWI U COOPYXXEHWUI, C YYETOM BIMSIHUS OKpY)XatoLlein cpedbl (KMMMaTU4YecKux BO3OEWCTBUN U
BOAbI - AN KOHCTPYKLUWIA, OKPYXEHHbIX BOAOM), a Takke C y4eToM BO3LEWCTBUS MoXapa, TEXHOMOrMYECKUX TemnepaTypHbIX U
BNaXXHOCTHbIX BO3AEVACTBUIA U BO3AEWCTBUIA arpeCCUMBHbBIX XMMUYECKUX Cpes.

5.1.5 Pac4yeTbl GETOHHbIX U eNe300eTOHHbLIX KOHCTPYKLMIA NPON3BOAAT Ha AeACTBUE U3rnbatoLLmx MOMEHTOB, NPOAOSbHBIX CUIT,
nonepeYHbIX CUMN U KPYTALUX MOMEHTOB, @ TaKkKe Ha MECTHOE AEWCTBME Harpy3Ku.

5.1.6 Tllpu pacyere anemMeHTOB COOPHbIX KOHCTPYKUWMA Ha BO3OENCTBME YCWMWKN, BO3HWUKAKWWUX MpU WX MoObeEME,
TPaHCMOPTUPOBAHUN N MOHTaXe, Harpy3ky OT MaccCbl ANIEMEHTOB cneayeT NPUHUMaTh C KOIPMULMEHTOM AMHAMUYHOCTU, PABHbIM:

1,60 - npu TpaHcnopTUpoOBaHUK;
1,40 - Npy nogbeMe N MOHTaxXe.

Honyckaetca npuHumaTtb ©Oonee HW3KMe, OOBOCHOBAHHble B YCTAHOBMIEHHOM MOpPSAKe, 3HavYeHus KoIPPULMEHTOB
OMHaMUYHOCTU, HO He Huwke 1,25.

5.1.7 Mpu pacuyeTax GETOHHbIX U Kerne3o06eTOHHbIX KOHCTPYKLMIA CrieayeT yunTeliBaTb OCOGEHHOCTU CBOMCTB pasfvyHbIX BUAOB
GeToHa M apMaTypbl, BIUSIHASA Ha HUX XapaKTepa Harpysku U OKpyKatoLlei cpefbl, CNOCOGOB apMUPOBaHUsi, COBMECTHYO paboTy
apmaTypbl U 6eToHa (NpU HanMMuYMM U OTCYTCTBUM CLEMNNEeHNs apMaTypbl ¢ GETOHOM), TEXHOMOMMIO M3rOTOBMNEHUSI KOHCTPYKTUBHBIX
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TWMNOB >Xene300eTOHHbIX 3NIEMEHTOB 34aHWN K COOpy)KeHI/lVI.

5.1.8 Pacyet npeaBapuTenbHO HaMpsXXeHHbIX KOHCTPYKUUA CnegyeT NpouM3BOAMTL C YYETOM HauvarnbHbIX (NpeaBapuTenbHbIX)
HanpsbkeHu n gedopmauuini B apmatype uM 6eToHe, MOTepb NpPeaBapUTENbLHOTO HAMPSHKEHWs M OCOBEHHOCTEN nepedayun
npensapuTenbHOro HanpskeHUs Ha BeToH.

5.1.9 B MOHOMUTHbLIX KOHCTPYKUMSX [OMkxHa OblTb obecneyeHa MPOYHOCTb KOHCTPYKLMM C y4eToM paboumx LIBOB
6eToHNpoBaHUS.

5.1.10 Mpu pacyeTe cOOPHbIX KOHCTPYKUUIA JOIMKHA ObiTb 06ecnedeHa NPOYHOCTb Y3MOBbIX U CTbIKOBbLIX COMPSKEHUIA COOPHbLIX
3MEMEHTOB, OCYLLECTBIIEHHbIX MYTEM COEAMHEHMS CTanbHbIX 3aKknagHbIX AeTarnen, BbiNyCKOB apMaTtypbl M 3aMOHONMMYMBAHUS
6eToHOoM.

5.1.11 lMpwu pacyeTe NMNOCKUX U MPOCTPAHCTBEHHBIX KOHCTPYKLUMI, NOABEpPraemblX CUMOBbIM BO3AEWCTBUSIM B [BYX B3aUMHO
nepneHauKynspHbIX HanpaBneHUsX, paccMaTpyBatoT OTAENbHbIE, BbIAENEHHbIE U3 KOHCTPYKLUUM MIOCKUE UMK NPOCTPaHCTBEHHbIE
Marnble XapakTepHble 3NEMEHTbI C YyCUNUaAMK, AeACTBYIOLMMU NO GOKOBLIM CTOPOHaM anemMeHTa. [pu HanuyMn TpeLwmH 3T ycunus
onpefenslT C y4eTOM pacrofiOXEHUs TPELUMH, XEeCTKOCTU apMaTypbl (OCEBOW WM TaHreHuuarnbHOW), XecTKoCcTn 6eToHa (mexay
TpewmnHamu 1 B TPELUMHAX) U Apyrmx ocobeHHocTen. [pu OTCYyTCTBUM TPELLMH YCUIUS ONpeaensoT Kak Ans CroLwWHOro Tena.

,El,onyCKaech npn Hann4nm TpeLlnH onpegendTtb yCunnua B npeanonoxXeHnmn yI'IpyFOIZ paGOTbI Kene3o6eTOHHOro afieMeHTa.

PacyeT aneMeHTOB crieqyeT MPOu3BOAUTL MO Hamboree onacHbIM CEYEHUsIM, PacronOXEHHbIM NOA YIMOM MO OTHOLUEHMIO K
HanpaBeHWio AeNCTBYIOLLMX Ha 3NIEMEHT YCUMUIA, HA OCHOBE PacYeTHbIX MOAENEN, YYMTbIBaKOLLMX paboTy pacTsaHyTOi apMaTypbl B
TpeLyHe 1 paboTy 6eToHa MeXay TPeLLMHaMM B YCIIOBUSIX MNOCKOTO HaNPSKEHHOMO COCTOSHUS.

5.1.12 Pac4yeT nnockMx U NPOCTPaHCTBEHHbLIX KOHCTPYKLMI MO MPOYHOCTU AOMYCKaeTCsi NPOM3BOANTL AMS KOHCTPYKLUN B LIENOM
Ha OCHOBE MeTofa npedenbHOro paBHOBECUS, B TOM YMCIe C y4eTOM A4edOPMUPOBAHHOIO COCTOSIHUS K MOMEHTY paspyLUeHus.

5.1.13 Tpu pacyeTe MacCUBHbLIX KOHCTPYKLMIA, NogBepraeMbiX CUIOBLIM BO3AENCTBUSIM B TPEX B3aVMHO NepreHOnKYNApHbIX
HanpaBneHusax, paccMaTpmBaloT OTAEMbHbIE BblAEMNEeHHbIE U3 KOHCTPYKUMM Marble 06beMHble XapakTepHble 3fIEMeHTbI C YCUnunsamu,
OEeNCTBYIOLLMMI MO rpaHaM anemMeHTa. [py aToM ycunusi cnegyert onpefensaTb Ha OCHOBE NPeanocChifioK, aHanormMyHbIX NPUHATLIM
Ans nnockux anemeHTos (cMm. 5.1.11).

PacuyeT anemeHTOB cnegyet npounsBoanTb No Hanbonee onacHbIM CEYEHUSIM, pacnonoXeHHbIM nog yrriom rno OTHOLUEHUK K
HanpaBneHuto D,eﬁCTByPOLLI,VIX Ha anemMeHT ycmnmﬁ, Ha OCHOBE pacCYeTHbIX mMogenen, y4uTbiBarOLWMNX pa60Ty 6eToHa n apmMartypbl B
ycnoBuax obbeMHoro HanpAXeHHOro COCTOAHUA.

5.1.14 [Ons KOHCTPYKUMIA CrOXHOW KOHdUrypauum (Hanpumep, MPOCTPaHCTBEHHbLIX) KPOME pPacCYeTHbIX METOAOB OLEHKM
HecyLlel CnocoBHOCTU, TPELUMHOCTOMKOCTU U AedOpMaTUBHOCTM AONYCKAETCA MCNOMb30BaTb pesynbTaTbl UCTbITaHUA PU3NYECKUX
Mopenen.

5.1.15 PacyeT M KOHCTPYMpPOBaHWE KOHCTPYKLUUA C KOMMO3WUTHOW MOMMMEPHON apMaTypown, cranexene3obeToHHbIX,
PUBPOBETOHHBIX, COOPHO-MOHOMUTHBIX U APYrMX Cheunduyeckmx KOHCTPYKUMIM criegyeT BbinonHaTe no CI 266.1325800, CM
295.1325800, CIM 297.1325800, CIM 360.1325800, 337.1325800%, CIM 405.1325800 n ap.

* BeposiTHO, owmnbka opurmHana. Cneayet untatb: CI 337.1325800. - NMprumevaHune narotoBuTensa 6asbl AaHHbIX.

(N3meHeHHas pegakuus, U3m. N 1).

5.2 TPEBOBAHUA K PACYHETY BETOHHbIX U XXENE3OBETOHHbIX 3NEMEHTOB MO NPOYHOCTU

5.2.1 Pacuet 6eTOHHbIX 1 ene306eTOHHbIX 311IEMEHTOB MO MPOYHOCTM NPOU3BOAAT:

- MO HOpPManbHbLIM CeYeHUsIM (NpU OEeNCTBUM M3TMBAIOLLMX MOMEHTOB U NPOLONbHBIX CUM) - MO HENWHeRHoh AedopMaLMOHHOM
mogZenu. [na npocTbiX TUNOB ene3o6eTOHHbIX KOHCTPYKLMIA (MPSIMOYToNbHOMO, TaBPOBOIO M ABYTaBPOBOIO CEYEHWIE C apMaTypo,
PACMONOXEHHON Y BEPXHEN U HIDKHEN rpaHen cedeHusl, a Takke KPYroro M KOMbLEBOro CeYeHUid C apMaTypoi, pacnosiokeHHOM
PaBHOMEPHO MO NEPUMETPY CeYeHUs ) AOMYCKAETCA BbIMNOMHATL PacYeT Mo npeaerbHbIM YCUINAM;
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- MO HaKMOHHbIM CeYEeHUAM (MpW OeNCTBUM MOMEPEYHbIX CUM), MO MPOCTPAHCTBEHHLIM CEYEHUAM (MPU OEWCTBUM KPYTSLLUX
MOMEHTOB), Ha MECTHOe [e/CTBUE Harpy3ku (MECTHOE CxxaTue, NPoAaBnNUBaHWE) - NO NpeaenbHbIM YCUMUAM.

PacueT no NpoYHOCTM KOPOTKUX >KENE30OGETOHHbIX 3NIEMEHTOB (KOPOTKMX KOHCOMNEN U APYrMX 3NEeMEHTOB) NPOU3BOAAT HAa OCHOBE
KapkacHO-CTEP)KHEBOW MOZENN.

(N3meHeHHas pegakuus, U3m. N 1).
5.2.2 PacyeT no NpoyHOCTU BETOHHbIX U Kene306eTOHHbIX 3N1eMEHTOB MO NpeaenbHbIM YCUMsSM Npou3BoasT 13 ycnosus (5.1),
YTO ycunme OT BHELUHUX Harpysok U BO3OEWCTBMI & B paccMaTpyMBaeMOM CEYEHMU He OOIMKHO MpeBbiaTh NpedenbHoro yeunms

F

wi » KOTOpOE MOXeT ObITb BOCMNPUHATO 3NTIEMEHTOM B 3TOM Ce4YeHuun

F<Ry,. (5.1)

PacueT 6eTOHHbIX 31IEMEHTOB NO NMPOYHOCTH

5.2.3 BeTOHHble 3NeMeHTbl B 3aBUCUMOCTU OT YCMOBUMM WX paboTbl M TpeboBaHWN, MpeobsBnseMbiX K HUM, cnegyet
paccynTbIBaTh NO HOPMaribHbIM CEYEHMSM MO NpeaernbHbIM yeunuam 6e3 yveta (cM. 5.2.4) unu ¢ ydetom (cm. 5.2.5) conpoTnsneHusi
6eToHa pacTAHYTON 30HbI.

5.2.4 bes y4yeTa conpoTueneHus beToHa paCTFlHyTOVI 30HbI NMPON3BOAAT pacyHeT BHELEHTPEeHHO CXaTblX OETOHHbIX 3NEeMEHTOB
npn 3Ha4YeHUAX SKCLUEHTpPpUCcUTeTa I'IpO,EI,OJ'IbHOVI cunbl, He NpesBbllaoWnx 0,9 pacCcToAHNA OT UeHTpa TAXeCTn cevyeHuna 0o Hanbornee
CXaToro BOJIOKHA. I'IpM 9TOM npeaenbHoe ycunune, KoTopoe MOXeT ObITb BOCIMPUHATO 3rieMeHTOoM, onpenendarT no pacyeTHbIM

COMpPOTMBMNEHUAM BGETOHA CXaTUo RE:’ paBHOMEPHO pacnpeneneHHbiM Mo YCOBHOMW CXaToOW 30HE CEYEHMS C LEHTPOM TSDKECTU,
COBMafakLWUM C TOYKOM NPUITOXKEHUSA NPOAONbHOWM CUTTbI.

Ona maccuBHbIX OETOHHbIX KOHCprKU,VIVI cnegyet npuHMMmaTtb B cXKaTon  30He TPEYronbHyr 3anwpy Hal'lpﬂ)KeHVlVl, He
npesbillaWLnxX pacyeTHOro 3HadyeHuda conpoTuBlieHua 6eToHa CxaTuio REJ' Mpy 9TOM SKCUEHTPUCUTET NPOAOMBHON CUnbI

OTHOCUTENbHO LIEHTPa TSPKECTM CEeYeHUsi He OomkeH npeBblwaTb 0,65 paccTosiHMA OT LeHTpa TshkecTu OO0 Hauboree cxartoro
BONoOKHa GeToHa.

5.2.5 C yuetom conpoTueneHus 6eToHa pacTsaHyTOW 30Hbl NPOU3BOAAT pacyeT BHELEHTPEHHO CXaTbiX OETOHHbIX 3EMEHTOB C
9KCLEHTPUCUTETOM NPOAONbHON cunbl, 6onbwnM NpuBeaeHHOro B 5.2.4, narmbaemMbix 6€TOHHbIX 3N1IeMEHTOB (KOTOPble AOMYyCKakoTCs
K MPUMEHEHMWI0), a TaKkKe BHELEHTPEHHO CXaTblX 3NEMEHTOB C 3KCLIEHTPUCUTETOM MPOAOSbHOW CUflbl, paBHbIM MPUBEAEHHOMY B
5.2.4, HO B KOTOPbIX MO YCMOBMAM 3KCNyaTauum He Aonyckaetca obpasoBaHue TpelwuH. [pu aTom npegensbHoe ycunue, Kotopoe
MOXeT OblTb BOCMPUHATO CEYEHMEM 3feMeHTa, OnpedensioT Kak Ans Ynpyroro Tena npu MakCMMarnbHbIX pacTArnsBaroLLmX

HaMPSHKEHNAX, PABHBIX PACHETHOMY 3HAYEHUIO CONPOTUBIEHUS 6ETOHA OCEBOMY PaCTSKEHUIO Fjy, .

5.2.6 lNpn pacdeTe BHELEHTPEHHO CXaTbiX GETOHHbIX 3NEMEHTOB CrieQyeT YuuTbiBaTb BAWSHWE MPOAOSNLHOrO M3rnba u
Cry4YanHbIX 9KCLLEHTPUCUTETOB.

Pacuert xene306eTOHHbLIX 3/IEMEHTOB Mo NPOYHOCTU HOPManbHbIX ceyeHun

5.2.7 PacueT xene3obeToHHbIX 31EMEHTOB MO MPeAenbHbIM YCUNUAM CrieqyeT NpoBOAUTb, ONpefenss npenerbHble ycunus,
KOTOpble MOTyT ObiTb BOCMPUHATLI GETOHOM U apMaTypoir B HOPMAribHOM CEYEHUM, UCXOAS U3 CMEYHLLUX MONOXEHMA:

- conpoTueneHne OeToHa pacTaXXeHU NPpUHNMaloT PaBHbIM HYIHO;

- COMpOTUBMEHNE BETOHa CXKaTUI NPeACTaBNAeTCA HanpPsHKEHUSIMW, PaBHBLIMM PACYETHOMY COMPOTUBREHMI0 BEeTOHa CxKaTUO U
paBHOMEPHO pacrnpeaeneHHbIMMU Mo YCIOBHOW cxxaToi 30He 6eToHa;

- pacTtdarmearoline n cxnmMmatruime HanpsaxeHna B apmMmatype npuHMMarTcAa He Gonee pac4yeTHOro conpoTuBIieHna pacTAXXeHUto 1
CXaTuto COOTBETCTBEHHO.

5.2.8 PacueT xene3obeTOHHbIX 3MEMEHTOB MO HENUHEenHoW aedopMauMOHHOM MOLENU MPOM3BOAAT Ha OCHOBE AuMarpamm
COCTOSIHUSA ©eToHa M apmatypbl, UCXOAst U3 FMMOTE3bl NIOCKMX ceveHuin. Kputepmem NpoYHOCTM HOPMarbHbIX CEYEHUI SIBNSIETCS
OOCTUXKEHUE npedernbHbIX OTHOCUTENbHBIX AedopmaLmii B GETOHE Unu apmarype.

5.2.9 MNpwu pacyeTe BHELEHTPEHHO CXaTbIX XENe300ETOHHbIX 3MIEMEHTOB CreayeT YYWuTbiBaTb CRyYalHbIA SKCLEHTPUCUTET U
BMUSIHUE NPOJONLHOMO n3rnba.
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PacueT xxene3006eTOHHbIX 3IEMEHTOB Mo MPOYHOCTU HAKMOHHbIX ceyeHun

5.2.10 PacueT xene3obeTOHHbIX 3MIEMEHTOB MO MPOYHOCTU HAKMOHHbLIX CEYEHMI NPOM3BOANAT: MO HAKMOHHOMY CEYEHU0 Ha
OeicTBue MomnepeyHon Cumbl, MO HAKMOHHOMY CEYEHWI0 Ha AencTBMe u3rnbaroliero MOMeHTa M Mo Nornoce Mexay HaKMOHHbIMU
CeYeHUsIMM Ha eCTBUE NonepeyHon Cunbl.

5.2.11 TMpu pacyeTe Xene3obEeTOHHOro 3NeMEHTa MO MPOYHOCTM HAKMOHHOMO CEYEeHWs Ha OEeWCTBME MNOMEPEYHOW CUMbl
npenenbHyo MonepeYHyro cuny, kotopasi MOXET ObiTb BOCMPUHSITA SMIEMEHTOM B HAKIMOHHOM CEYEHWM, CneayeT OnpeaensTb kak
CYMMY npefernbHbiX MOMEPEYHbIX CUIl, BOCTMPUHUMAEMbIX OETOHOM B HaKMOHHOM CEYEeHUM W MOMEepevyHON apmaTypon,
nepecekaroLLen HaKNoOHHOE CeYeHmne.

5.2.12 lMpwn pacyeTte Xene3obEeTOHHOrO 3NieMeHTa MO MPOYHOCTM HaKITOHHOIO CEYEHUs Ha OEeNCTBME M3rmbalollero MOMeHTa
npenenbHbli MOMEHT, KOTOPbIA MOXET ObiTb BOCMPUHAT 3NIEMEHTOM B HaKMOHHOM CeYEeHUW, crnegyeT onpedensaTb Kak Cymmy
npenenbHbiX MOMEHTOB, BOCMPUHUMAEMbIX MNEpeceKalowen HaKMOHHOE CeYEeHUE MpOoAONbHOM M MOMEPEYHON apmaTypon,
OTHOCUTENBHO OCU, NPOXOASALLEN Yepe3 TOUKY NPUNOXKEHNA PaBHOOAENCTBYIOLLEN YCUNUIA B CKATOW 30HE.

5.2.13 lNpu pac4eTe *ene3obeTOHHOro 3NeMeHTa No Nornoce Mexay HaKMOHHBIMU CEYEHUSIMU Ha OEeACTBME MOMEePEYHON CUnbl
npegenbHy0 MoMepeyHyto Cumy, KoTopasi MOXeT ObiTb BOCMpUHATa 3NEMEHTOM, crneayeT Onpefendtb MCXogs M3 MPOYHOCTU
HaKMOHHOW 6ETOHHOWM NOMOChI, HAaXOAALWEWNCH Mo BO3AENCTBUEM CXXUMAIOLLMX YCUITMIA BAOMb NOMOCHI U PACTArMBAKOLLMX YCUITMIA OT
nonepeYyHoOn apmatypbl, NepeceKkaroLLen HaKITOHHYO MONoCY.

Pacuert xene306eTOHHbLIX 3/IeMEHTOB Mo NMPOYHOCTU NPOCTPAHCTBEHHbLIX cevyeHun

5.2.14 Tpu pacueTe xene3ob6eTOHHbIX 3MIEMEHTOB MO NMPOYHOCTU NPOCTPAHCTBEHHbIX CEYEHWUI NPeAenbHbIN KPYTALLUA MOMEHT,
KOTOPbIN MOXET BbiTb BOCMPUHSAT 9NIEMEHTOM, cregyeT onpeaensTtb Kak CyMMy npeaerbHbIX KPYTALWMX MOMEHTOB, BOCNPUHMMAaEMbIX
NpOOONIbHOW U NOMEPEYHON apMaTypoi, PacnoNOXEHHON Y KaXaoun rpaHn anemeHTa. Kpome Toro, cnegyet npou3BoanTb pacyeT no
MPOYHOCTN XEene306EeTOHHOro anemeHTa Mo OEeTOHHOW Monoce, PacnonOXEHHON MexXAy MPOCTPAHCTBEHHLIMU CEeYEHUSMU |
HaxodsLlenca nog BO3AENCTBUMEM CXMMatOLMX YCUMUMIW BOOMb MOMOCHI U PacTArMBalOWMX YCUUIA OT MONEepeyHon apmarypsl,
nepecekaroLlein nomnocy.

PacueT xene306eTOHHbIX 31IeMEHTOB Ha MeCTHOe AeACTBME Harpy3ku

5.2.15 lNpu pacyeTe xene30b6eTOHHbIX 3NEMEHTOB HA MECTHOE CXXaTue NpefernbHYIo CKMMaIoLLY0 cuy, Kotopas MOXeT bbiTb
BOCTPUHSTa 3IeMEHTOM, crefdyeT onpepensaTtb MCXOoAs W3 COMpoTVBIEHWS 6eToHa Npu OGbLEMHOM HampsPKEHHOM COCTOSIHWM,
co3aBaeMOM OKpYxatoLM BETOHOM M KOCBEHHOW apMaTypoK, eCrnn oHa yCTaHOBIIeHa.

5.2.16 PacuyeT Ha npogaBnMBaHWe MNpPOM3BOOAT ANS MNSIOCKMX Kene3obeTOHHbIX 3NeMeHToB (MnuT) npu  OEeUCTBUM
COCPEONOTOYEHHbIX CUNbl U MOMEHTa B 30He npopaenuBaHusA. [lpegenbHoe ycwunme, KOTOpOe MOXET OblTb BOCMPUHSITO
Xene3o0eTOHHbIM 3MEeMEHTOM MPW MPOAABMUBAHMK, CrEeAyeT onpedensTb Kak CyMMy npefenbHbiX YCUIUA, BOCMPUHUMAEMbIX
6eToHOM 1 nonepeyHor apmMaTypon, PpacnonoXeHHOW B 30He NPOo4aBIMBaHUS.

5.3 TPEBOBAHUA K PACYETY XEJNE3OBETOHHbIX ANEMEHTOB MO OBPA3OBAHUIO TPELLUH

5.3.1 PacueT xene3obeToHHbIX 3rieMEHTOB No 06pa3oBaHMi0 HOPManbHbIX TPELUMH NPOU3BOASAT MO NPeaenbHbIM YCUNUSAM Unm
no HenuHenHon aedopmaumMoHHOW Modenu. PacyeT no o6pa3oBaHmMi0 HAKMOHHbIX TPELLWH NPOU3BOAAT NO NpeaernbHbIM YCUITUSIM.

5.3.2 PacueT no 06pa3oBaHnio TPELLUMH Kene306eTOHHbIX 3NEeMEHTOB MO NpederibHbIM YCUUAM Npou3BoasT M3 ycrnosus (5.2),
Mo KOTOPOMY YCWUMMEe OT BHELLHUX Harpy3ok U BO3OencTeuii & B paccMaTpvBaeMOM CEYEHUM He JOMKHO MpEBbILATh NPEAEnbHOMo

yeunus &,

ere nif » KOTOPOE MOXET ObITb BOCNPUHATO Xerne3obeTOHHbIM 311IEMEHTOM npm O6pa3OBaHVIVI TpewmnH

F= E:rc,uif : (5.2)

5.3.3 MpepenbHoe ycunue, BOCNPUHUMAEMOE Kene300eTOHHbIM 3rieMeHTOM npy 06pasoBaHnM HOpMarbHbIX TPELUMH, crieaqyeT
onpefensiTb UCXOAsl U3 pacyeTa Xene3obeToOHHOro afieMeHTa Kak CMOLHOro Tena ¢ y4eTom ynpyrux gedopmauuin B apMaType u
Heynpyrux gedopMauuii B pacTsiHyTOM W CxXaToM GeToHe npy MakCMMasibHbIX HOpPMasbHbIX PacTArMBaOLWMUX HaMNPsSHKEHUSX B

beToHe, paBHbIX pac4eTHbIM 3Ha4YE€HUAM CONpPOTUBIIEHUA beToHa 0OCeBOMY pPaCTAXEHUIO R&f saF

5.3.4 PacueT ene300eTOHHbIX 3r1ieMeHTOB No 06pa3oBaHM0 HOPMarbHbIX TPELUUH MO HEMMHENHON AedOPMaLMOHHON MoAenu
NPOn3BOAAT HA OCHOBE AMarpamm COCTOSIHUS apMaTypbl, paCTAHYTOro 1 caTtoro 6eToHa 1 runoTesbl NIOCKMX ceveHuin. Kputepuem

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

CIN 63.13330.2018 BeToHHbIEe 1 ene3o6eToHHbIe KOHCTPYKUMKU. OcHOBHbIE nonoxeHus. CHull 52-01-2003 (c N3ameHeHnem N 1) CtpaHuua 13
Ce00 npasun om 19 dekabpsi 2018 e. Ne 63.13330.2018

O6pa3OBaHMﬂ TPeLWKnH ABndaeTca AOCTXeHWne npeneribHbIX OTHOCUTENbHbIX ,u,ecbopmau,mﬂ B pacTdaHyTOM OeToHe.

5.3.5 lMpegenbHoe ycunve, KOTOPOE MOXET OblTb BOCMPUHATO Kerne306eTOHHbIM 3NEMEHTOM Npu 0Opa3oBaHMM HaKMOHHbIX
TPEelmrH, crnegyeT onpedensaTb UCXOoAsi M3 pacyeTa >kerne3obeTOHHOro 3nemMeHTa Kak ChfOoWHOro ynpyroro Tena v KpuTepus
NPOYHOCTU GETOHA NPW NIIOCKOM HaMNpPsPKEHHOM COCTOSHMM "cXKaTue-pacTskeHne".

5.4 TPEBOBAHUA K PACYETY XEJIEBOBETOHHbIX SNNIEMEHTOB MO PACKPbITUIO TPELLUMH

5.4.1 PacyeT xene3obeTOHHbIX 3NEMEHTOB MPOM3BOAAT MO PACKPbITUIO Pas3NMYHOro BMAa TPELWMH B Tex criyyasix, koraa
pacyeTHas npoBepka Ha obpa3oBaHMe TPELUMH MOKa3bIBaET, YTO TPeLUMHbI 0BpasytoTes.

5.4.2 PacyeT nNo pacKpbITUIO TPELUUH Npou3BogAaT 13 ycnosus (5.3), MO KOTOPOMY LUMPUHA PAaCKPbITUS TPELUMH OT BHELUHEN

Harpyskn c He AoJKHa NpeBoCXoAuTb npefenbHo AoNYyCTUMOro 3Ha4eHUA WUPKUHBI PaACKPbITUA TPELUNH i oy 1
2

cre

Zopg Eacrc,m’f - (5.3)
5.4.3 LWUnpuHy packpbiTUA HOpMarbHbIX TPELUH OMNpenensioT Kak npou3BedeHue CPefHUX OTHOCUTENbHbIX AedopMauunn
apmaTtypbl Ha y4yacTke Mexay TpewuHamMu u AnvHbl 3Toro yyactka. CpegHue OTHOCUTENbHble Aedopmaumn apMaTypbl Mexay
TpewmHamu onpegenstoT ¢ y4etoMm paboTbl pacTaHyToro 6etoHa mexagy TpewmHamu. OTHocuTenbHble dedopmaumm apMmaTypbl B
TpewmHe onpeaensoT U3 YCIIOBHO YMNPYroro pacyeTa Xenes3obeToHHOro anemMeHTa C TpelimMHamMu ¢ NpuMeHeHWeM npuBeaeHHOro
mMoaynsa Aedopmaummn cxatoro 6eToHa, yCTaHOBNEHHOMO C YY4ETOM BRAUSAHUS Heynpyrux aedopmaumin 6eToHa cxkaTon 30HbI, Unn no
HenuHenHon aedopmMaunoHHON Mofdenu. PaccTosiHne Mexay TpewmHammn onpeaensioT U3 YCrnoBus, No KOTOPOMY PasHOCTb YCUMUI
B NPOAOSbLHON apmaTtype B CE4EeHUN C TPELLMHON 1 Mexay TpelnHamu AomkHa ObiTe BOCNIPUHATA YCUNUAMU CLENSEHNs apMaTtypbl C
6EeTOHOM Ha AnvHe 3Toro yyacTka.

LWnpuHy packpbiTsi HOpMasibHbIX TPELLMH CrieflyeT ONpefensTb C Y4eTOM xapaKTepa AeNCTBMS Harpysku (MOBTOPSEMOCTH,
ONVTENbHOCTM 1 T.M.) M BuAa npoduns apMaTypbl.

5.4.4 TpepfenbHO AOMYCTUMYIO WWMPUHY PACKPBITUS! TPELUMH &gy i CHIEAYET YCTAHABNMBATL WCXOAS M3 SCTETUYECKMX

coobpaxeHuin, HanMumsa TpeboBaHWI K NPOHNLIAEMOCTN KOHCTPYKUMIA, a Takke B 3aBUCUMOCTM OT ONUTENbHOCTU AENCTBUS HArpy3Kku,
BMOA apMaTypHON CTanu 1 ee CKIOHHOCTM K pasBuTuUio kopposun B TpewmHe (CI 28.13330).

5.5 TPEBOBAHUA K PACYHETY XENE3OBETOHHbIX JIEMEHTOB MO AE®OPMALIUAM

5.5.1 PacueT xene3obeToHHbIX 3MeMeHTOB Mo AedopmauuaM npoussoaaTt u3 ycrnosus (5.4), No KOTOpoMy Mporubbl Mnm
nepeMeLLeHns KOHCTPYKUMA {  OT OeiCTBUA BHELUHEN Harpy3ku He OOSDKHbI MpeBbllaTb MNpenenbHO AOMYCTUMBIX 3HAYeHWI

npornGoB unu NnepemeLLeHnin f,x

J =S (5.4)

5.5.2 Mpornbbl nnn nepemeLleHns xene3obeToOHHbIX KOHCTPYKLUMIA onpeaenstoT no obwum npasuiam CTPOUTENbHON MeXaHWKK

B 3aBUCMMOCTU OT U3MMOHbIX, CABUMOBbIX U OCEBbIX AeOPMaLIMOHHbIX XapaKTepUCTUK Kene30beTOHHOro 3fieMeHTa B CEYEHUSIX MO
ero anunHe (KpMBM3HA, yrnbl caBura u T.4.).

5.5.3 B cnyyasix, korga nporubbl kene3obeTOHHbIX 3N1EMEHTOB B OCHOBHOM 3aBUCAT OT M3rMOHbIX Aedopmauui, 3HaYeHust
NpornboB ONpeaensitoT No KPMBM3HAM 3NIEMEHTOB MITN MO XXECTKOCTHLIM XapakTepucTukam.

KpI/IBI/I3Hy Kene3obeToHHOro  arnemMeHTa onpegendarT Kak 4YacCTHOe [deneHusa narmbaroliero MOMEHTa Ha XXeCTKOCTb
Xene3obeToHHOro ceveHus npm narmbe.

XecTkocTb paccmaTpuMBaeMoro ceveHusi Xene3obeTOHHOro afnemMeHTa onpeaenslT no obwum npasBunaMm ConpoTUBNEHUSA
MaTtepuanoB: Ans cedeHust 6e3 TpeLUH - Kak Ansi YCIOBHO YNPYroro CNroLHOro 3fieMeHTa, a AN CeYEeHNs C TpeLLMHaMm - Kak ans
YCNOBHO YMpYroro areMeHTa C TpewuHamyn (NPpUHUMAs JIMHEWHYIO 3aBUCMMOCTb MEXAY HanpskKeHusamu un aedopmauumsimiu).
BnusaHve Heynpyrux gedopmauun 6eToHa yunTbiBaloT C NOMOLLBIO NpuBeAeHHOro Moaynsa gedopmauynin 6eToHa, a BnmsiHMe paboTsl
pacTsiHyToro 6eToHa Mexay TpeLmHamMm - C MOMOLLbIO NPUBEAEHHOTO MoAyNnsa AedopMaumin apmaTypsbl.

PacueT gedopmauumin xxene3obeToHHbIX KOHCTPYKLUIA C YYETOM TPELLMH NPOM3BOASAT B TEX Cryvasix, KOraa pacyeTHas npoBepka
Ha obpa3oBaHuWe TPELUMH NoKa3blBaeT, YTO TpeLmHbl 06pa3sytoTesi. B npoTuBHOM crnyyae npou3BoaaT pacyeT aedopmauuii kak ans
Kene3o0eTOHHOro anemeHTa 6e3 TpeLUuH.
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KpuBM3HY M npoponbHble AedopMaLiy Kene3obeTOHHOro arieMeHTa Takke OnpeaensioT Mo HenuHEeNHoW AedopmaLnoHHO
MoZenu UCXo4s M3 YpaBHEHU PaBHOBECUS! BHELUHWUX W BHYTPEHHWUX YCUNMUA, OEWACTBYIOLMX B HOPMaslbHOM CEYEHWM SrEMEHTA,
rMnoTes3bl NMOCKMX CEYEHUI, AnarpamMmM COCTOsIHUA B6eToHa M apmaTypbl U cpeaHux Aedopmannii apMmaTypbl MeXay TpeLLMHaMu.

5.5.4 Pacuet gedopmaumii xxene3obeToHHbIX 3fIeMeHTOB cregyeT NPOM3BOAUTL C YYETOM ONUTENBHOCTU AEVCTBUSA Harpy3oK.

Mpu BblYUCTIEHUN I'IpOI'VI6OB XeCTKOCTb Yy4acCTKOB J3JieMeHTa chnegyet onpenendtb C y4eToM Hanndma wunnu OTCyTCTBUA
HOpMalbHbIX K FIpOLI,OﬂbHOI;I OCK anemMeHTa TpewuH B paCTﬂHyTOI;I 30HEe ero nonepevyHoro ce4eHus.

5.5.5 3HaveHuns npegenbHO gonyctuMmbix Aedopmaunii npyHMMarT B cootBeTcTBum ¢ 8.2.20. Mpu OelcTBUN NOCTOSIHHBIX U
BPEMEHHbIX ONUTENbHBLIX UM KPaTKOBPEMEHHbIX Harpy3ok nporub xene3obeTOHHbIX 3MEMEHTOB BO BCEX CIy4asX He [OSKeH

npeBbiwatb 1/150 nponeta u 1/75 BbineTa KOHCOMNN.

6 MATEPUATbI NS BETOHHbIX U XXENE3OBETOHHbIX KOHCTPYKLIUIA
6.1 BETOH

6.1.1 Onsa 6ETOHHbIX 1 Xene306eTOHHbIX KOHCTPYKLMIA, MPOEKTUPYEMBIX B COOTBETCTBUM C HACTOSILLUM CBOAOM NpaBuri, crieayert
npegycMaTpmBaTb KOHCTPYKLUMOHHbIE 6ETOHbI:

- TAXENbIN, B TOM YWCIe HanparaloLwmii cpegHen nnoTHocTh ot 2200 go 2500 Kr/M 3 BKMIOYNTENBHO;
- MENKO3epHUCTbLIN cpegHer nnoTHocTy oT 1800 o 2500 kr/mM3 BKMHOYUTENBLHO;
- nerkui cpeaHen nnotHocTy ot 800 Ao 2000 kr/M 3 BKNIOYMTENBLHO;

- AYeuncThIN cpeaHen NnoTHocTM oT 500 Ao 1200 Kr/M 3 BKOUYUTENBHO.

(N3meHeHHas pegakuus, Nam. N 1).

6.1.2 MNpu npoeKkTMpoBaHUN BETOHHBIX U KeNne300eTOHHbIX COOPYXEHWI B COOTBETCTBUM C TpeOOBaHUSAMM, NPeabsABNSeMbIMU K
KOHKPETHbIM KOHCTPYKLUSIM, AOIMKHbI ObiTh YCTAHOBMEHbI BUA 6eTOHa 1 ero HopMmupyemble nokasateny KayecTBa, KOHTPOnMpyeMble
Ha NPOV3BOACTBE.

6.1.3 OCHOBHbLIMWM HOPMUPYEMBIMU W KOHTPONUPYEMbIMU NOKa3aTensiMmn ka4ecTBa GeToHa SBMAITCS:

- Knacc no npoYHoOCTU Ha cxaTue B;
- Knacc no npo4YHOCTM Ha OCEBOE PaCTsKEHME Bf ;

- Mapka no moposocTtonkocTu F;
- Mapka no BogoHenpoxuuaemocTtn W;

- Mapka no cpegHen nnotHocTtu D;
- MapKa no caMoHarnps»XeHuo Sp .

Knacc 6eTtoHa no mpoyHOCTM Ha cxatue B cooTBeTCTBYeT 3HayeHuto KybuKkoBoW npoyHocTM BetoHa Ha cxatue, MMa, c
obecneveHHocTbo 0,95 (HopmaTmBHasn KybrnkoBas MPOYHOCTL).

Knacc 6eToHa no NpoYHOCTU Ha OCEBOE pacTsKeHue Bf COOTBETCTBYET 3HAYEHMIO NPOYHOCTM BETOHA Ha OCeBOEe pacTsiKeHue,
MMa, c obecneyeHHocTbO 0,95 (HOpMaTUBHAasA NPOYHOCTL BeToHa).

,D,OI'IyCKaeTCFl npnHnmMmaTb MHOE 3Ha4YeHne obecneyeHHOCTH NPOYHOCTU feToHa Ha cxaTune 1 oceBoe pacTaXXeHne B COOTBETCTBUN
C HOpMaTUBHbLIMW OOKYMEeHTaMWn ONA OTAENIbHbIX cneunanbHblX BUOOB coopy>|<eHw71.

Mapka GeToHa No MOpPO30CTOMKOCTM F  COOTBETCTBYET UMCMY UMKNOB 3aMOpaXUBaHUS WM OTTauBaHUsi, NPU KOTOPbIX
xapakTepuctuku 6eToHa obecneunBaloTCs B HOPMUPYEMbIX Npegenax.
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Mapka 6eToHa no BoaoHenpoHuuaeMocTM W COOTBETCTBYET MaKCUMarbHOMY 3HauYeHWlo aaeneHus soael, MMa-10-1,
BblAepPXNBaeMoOMYy GETOHHBIM 00pa3sLOM NPY UCTIbITAHWUW.

Mapka 6eToHa no cpeaHeit NNOTHOCTU D COOTBETCTBYET CpeHEMY 3HaYeHUI0 0BBEMHON Macckl 6eToHa, Kr/im 3 .

Mapka Hanpsratowiero 6eToHa Mo camOHanpPsKeHWI0 NpeacTaBnsaeT cobow 3HadYeHne npegBapuUTenbHOrO HanpsXkeHns B 6eToHe,
Ma, cozgaBaemoro B pesynbraTe ero paclumpeHns npu koagpuumeHTe npoaonbHoro apmmposanus K =0,01.

Mpn HeobGXOAMMOCTU YCTaHaBNMBAIOT [OMOMHUTENbHLIE HOPMUPYEMbIE MNOKasaTenn KkKadectBa OeTOHa, CBsi3aHHble C
TEeNnnonpoBOAHOCTbIO, TEMNEepaTypoOCTOMKOCTbIO, OFHEeCTOMKOCTbIO, AedhopmMauuent ycagku, MOn3y4ecTbio, BbIHOCIMBOCTLIO,
TennoBbieneHneM, KOPPO3MOHHOM CTOMKOCTbIO (Kak camoro GeToHa, Tak M Haxogswencsa B HeM apmaTtypbl), Guonornyeckomn
3almTon 1 ¢ apyrumm TpeboBaHuAMK, NpeabsaBnaeMbiMu kK 6eToHy KoHCTpykumi (CIM 50.13330, CI1 28.13330).

Hopmupyemble nokasaTtenu kadecTBa GeToHa criegyeT ycTaHaBnvBaTb MPU MPOEKTUPOBAHWU GETOHHBIX U Kene3obeTOHHbIX
KOHCTPYKLMI HA OCHOBaHUW Pe3ynbTaToB pacyeTa U YCNOBUI 3KCMNIyaTaLlmMmy KOHCTPYKLUA.

Hopmupyemble nokasatenu kadectBa 6eToHa [OmKHbl ObiTb obecneyeHbl COOTBETCTBYHOLIMM cocTaBom 6eToHa Ans
KOHCTPYKLMA N COOPY>KEHUI C YH4ETOM TEXHOMNOMMM €ro NPUroTOBIEHNS 1 NPON3BOACTBAa 6eTOHHbIX paboT. HopMupyemble nokasatenu
kayecTBa 6eToHa JOMKHbI KOHTPONMPOBATLCS, Kak Npu Npon3soacTBe 6eToHa Tak U HENOCPEeACTBEHHO 6eTOHa KOHCTPYKLINNA.

Heobxoammble HopmupyeMmble nokasaTenu kavectBa 6eToHa crnefyeT ycTaHaBnuBaTb MPWU MPOEKTUPOBaHUM BETOHHBLIX |
Kerne306eTOHHbIX KOHCTPYKLUIA B COOTBETCTBUM C PACYETOM W YCMOBUSIMA U3TOTOBIIEHWUSI U 3KCMyaTauuyM KOHCTPYKLMWIA C y4eToM
pa3nuyHbIX BO34ENCTBUIA OKpYXKaloLLeln Cpeabl U 3alUTHBIX CBOMCTB GETOHA MO OTHOLLEHUIO K MPUHATOMY BMAY apMaTypbl.

Knacc 6eToHa no Npo4YHOCTM Ha cxxaTue B HasHavaloT Ans Bcex BUAOB 6ETOHOB Y KOHCTPYKLUWIA.

Knacc 6eToHa Mo NPOYHOCTM Ha oceBoe pacTsikeHne B, HasHauatoT B criyuasix, Korga aTa xapakTepucTvika - [MaBeHCTByoLas
B paboTe KOHCTPYKLMMN 1 ee KOHTPOMNUPYIOT Ha NPOU3BOACTBE.

Mapky 6eToHa no Mopo3ocToikocTu F HasHadalT ans 6eToHa KOHCTPYKUWUIA, NOABEpPraroLMXCs BO3AENCTBUIO NEPeMEHHOro
3aMOpaXXmBaHUA MU OTTauBaHWA, U YCTAaHaABMMBAKT NO NepBOMY 683OBOMy metony Pl n no BTOPOMY 6asoBomy meTony F2 B
COOTBETCTBUM C AEWCTBYIOLLMMU CTaHOapTaMM.

MapKy beTtoHa no BOAOHENPOHNLAeMOCTU W HasHavawT ans KOHCprKLl,MI;I, K KOTOpbIM NpeabaABnAT Tpe603ava no
orpaHm4yeHunto BoaonpoHnLaemMocCTu.

Mapky GeToHa MO camMOHanpPsHKEHU0 HEOGXOAMMO Ha3HayaTb ANl CaMOHANPSKEHHbIX KOHCTPYKLIMIA, KOrAa 3Ty XapaKTepUCTUKY
YYUTBIBAOT B pacyeTe 1 KOHTPONMPYIOT Ha NPOU3BOACTBE.

6.1.4 [Ins 6eTOHHbIX U Xene3o0eTOHHbIX KOHCTPYKLUUIA criegyeT npedycmaTtpuBaTh GETOHbI KIAcCoB M MapokK, NPUBEAEHHbIX B
Tabnunuax 6.1-6.6.

Tabnuua 6.1
BetoH Knaccbl 6eToHa No NpoYHOCTM Ha cxXaTtue
Tsaxenbln 6eToH B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40;
B45; B50; B55; B60; B70; B80; B90; B100
Hanpsratowuin 6eToH B20; B25; B30; B35; B40; B45; B50; B55; B60; B70
Menko3epHUCTbIN BETOH rpynn:
A - eCTeCTBEHHOIro TBEPAEHMS UK B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40

NoABeprHyTbI TennoBon obpaboTke npu
aTMoccepHOM AaBreHUN

B - nogBeprHyTbIN aBTOKNaBHOM 06paboTke B15; B20; B25; B30; B35; B40; B45; B50; B55; B60
Jlerknin 6eTOH MapoK Mo cpeaHen NAOTHOCTY:

D800, D900 B2,5; B3,5; B5; B7,5

D1000, D1100 B2,5; B3,5; B5; B7,5; B10; B12,5

D1200, D1300 B2,5; B3,5; B5; B7,5; B10; B12,5; B15; B20

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/1200095525#7D20K3
http://docs.cntd.ru/document/456069587
http://docs.cntd.ru/document/554403082#A8S0NO
http://docs.cntd.ru/document/554403082#A7I0NA

CIN 63.13330.2018 BeToHHbIEe 1 ene3o6eToHHbIe KOHCTPYKUMKU. OcHOBHbIE nonoxeHus. CHull 52-01-2003 (c N3ameHeHnem N 1) CtpaHuua 16

Ce00 npasun om 19 dekabpsi 2018 e. Ne 63.13330.2018

D1400, D1500
D1600, D1700
D1800, D1900

B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30
B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40
B15; B20; B25; B30; B35; B40

D2000

B25; B30; B35; B40

AdencTbii 6ETOH MapoOK NO cpeaHen NNOTHOCTU: | ABTOKIaBHbIN HeaBTokNaBHbIN
D500 B1,5; B2; B2,5 -

D600 B1,5; B2; B2,5; B3,5 B1,5; B2

D700 B2; B2,5; B3,5; B5 B1,5; B2; B2,5
D800 B2,5; B3,5; B5; B7,5 B2; B2,5; B3,5
D900 B3,5; B5; B7,5; B10 B2,5; B3,5; B5
D1000 B7,5; B10; B12,5 B5; B7,5

D1100 B10; B12,5; B15; B17,5 B7,5; B10
D1200 B12,5; B15; B17,5; B20 B10; B12,5

[Mopu3oBaHHbI 6ETOH MapOoK No cpeaHen
NNOTHOCTH:

D800, D900, D1000 B2,5; B3,5; BS
D1100, D1200, D1300 B7,5
D1400 B3,5; B5; B7,5

MpumevaHne - B HacToswem cBoge npaBun TepMUHbI "nerkuii 6eToH" M "Nopr3oBaHHbIN OETOH" NPUMEHST
COOTBETCTBEHHO Ans 0003HayeHus nerkoro GeToHa MMOTHOW CTPYKTYpbl M nerkoro 6etoHa nopu3oBaHHON

CTPYKTYpbI (CO CTeneHbto nopusauum 6onee 6%).

Tabnuua 6.2

beTtoH

Knacc 6etoHa NPOYHOCTN HA OCeBOE pacTAXeHune

Tsoxenbin, HanpsararLmm,
MEINKO3ePHUCTbIA BETOHBI

Jlerkuin 6eToH

Bf 0,8, Bf 1,2, Bf 1,6, Bf 2,0, Bf 2,4, Bf 2,8, Bf 3,2

Tabnuua 6.3

BetoH

Mapka 6eToHa N0 MOpPO30CTONKOCTU

TspKenbIn, B TOM YMCHe Hanpsiralowun n
MEnKO3ePHUCTbIN BETOHBI

Mo nepBomy 6aszoBoMy MeTOAaY:

F,50, F,75, F;100, F,150, F,200, F,300, F,400, F,500,
F,600, F,800, F,1000

Mo BTOpOMY HasoBomy MeToaYy:
F,100, F,150, F,200, F,300, F,400, F,500

Jlerknin 6eToH

Mo nepBomy GaszoBoMy MeTOAY:

F,25, F,35, F;50, F,75, F,100, F,150, F,200, F,300,
F,400, F,500, F;600, F,800, F,;1000

Mopu3oBaHHbI 6EeTOH

Mo nepBomy 6aszoBOMYy MeTOAY:
F,50, K75, K100, F;150, F, 200, F,300, F;400, F, 500

Ayenctbii 6eToH

F15; F25; F35; F50; F75; F100

(N3meHeHHas pegakumsa, Mam. N 1).

Tabnuua 6.4
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BetoH Mapka 6eToHa Nno BoAONPOHMLLAEMOCTH
Tspkenbi, B TOM Yncne W2; W4; W6; W8; W10; W12; W14; W16; W18; W20
HanpsiratoLLnin, MENKO3EePHNCTLIN
OEeToHbI
Jlerknin 6eToH W2; W4; W6; W8; W10; W12
Tabnuua 6.5
BeTtoH Mapka 6eToHa no cpegHen NIoTHOCTM
Jlerknin 6eToH D800; D900; D1000; D1100; D1200; D1300; D1400; D1500; D1600;
D1700; D1800; D1900; D2000
Mopun3oBaHHbI 6eToH D800; D900; D1000; D1100; D1200; D1300; D1400
Avyenctbln 6eTOH D500; D600; D700; D800; D900; D1000; D1100; D1200
Tabnuua 6.6
BeTtoH Mapka 6eToHa N0 camoHanpPsKeHUo
Hanpsratowuin 6eToH . . . . . . .
Sp 0,6; Sp 0,8; Sp 1; Sp 1,2; Sp 1,5; Sp 2; Sp 3; SP4

6.1.5 MNpoekTHbIN Bo3pacT 6eToHa, T.e. BO3pacT, B KOTOPOM GETOH AOMKEH NPMOBPeCTH Bce HOPMUPYEMbIE AFst HEFO NokasaTtenu
KayecTBa, Ha3Ha4yalT MpU MPOEKTMPOBaHUW, UCXOOA M3 BO3MOXHbLIX pearibHbiX CPOKOB 3arpyXeHUs KOHCTPYKUWA MPOEKTHbIMU
Harpyskamu, C y4yeTom criocoba BO3BeAEeHWSI KOHCTPYKUMA WM ycrioBui TBepaeHwust 6etoHa. lNMpu OTCyTCTBMM 3TUX AaHHbIX Knacc
6eToHa ycTaHaBnMBaloT B NPOEKTHOM Bo3pacTte 28 cyT.

3HayeHVe HopMUpYeMbIX NokasaTenen OTMYCKHOW W nepegaTovHON MPOYHOCTU GETOHA B aremMeHTax COOPHbLIX KOHCTPYKLIMIA
criefyeT HazHavaTb B COOTBETCTBUM C AEWACTBYIOLLMMU HOPMATUBHBLIMU JOKYMEHTaMMU.

6.1.6 [1ns »xene306eTOHHbLIX KOHCTPYKLMI criegyeT NPUMEHSTL knacc 6eToHa no NpoYHOCTU Ha cxaTtne He Huxke B15.

Ons npenBapuTenbHO HaMpPsHKEHHBIX KENe30BETOHHbIX KOHCTPYKUMIA Krnacc GeToHa Mo MpOoYHOCTM Ha cokaTue cregyet
NpUMHUMATbL B 3aBUCHMOCTM OT BMAa M KIlacca HanpsraeMom apmMaTtypbl, HO He Huxe B20. [INa KOHCTPYKUMIA C HaTshkeHneM apMaTypbl
Ha BeToH criegyeT NpMHUMaTb GETOHbI KMacCoB MO NPOYHOCTU Ha cxkaTue He Hinke B30.

MepenaToyHyto NPOYHOCTL GeToHa Rbp (NpoYHOCTb GETOHA K MOMEHTY ero obaTusi, KOHTponMpyemasi aHarnorM4Ho Knaccy

B6eToHa Mo NPOYHOCTM Ha CxXaTue) cnegyeT HasHadvaTb He meHee 15 MlMa n He meHee 50% npuHATOro knacca 6eToHa No NPOYHOCTH
Ha cxaTue, a AN KOHCTPYKUUIA C HaTshkeHneM apmaTtypbl Ha 6eToH - He MeHee 70% npuHATOro knacca 6etoHa No NPOYHOCTU Ha
cxarue.

(N3meHeHHas pegakuus, Mam. N 1).

6.1.7 Menko3epHucTbii 6eToH 6e3 crneumanbHOro 3KCMEepPUMEHTanbHOro OOOCHOBaHUSA He [OMycKaeTcsi NPUMEHsTb Ans
Kene3o0EeTOHHbIX KOHCTPYKUWUA, MNOABEPraloUXCs BO3OEWUCTBUIO MHOTOKPATHO MOBTOPSIOLWIENCS Harpy3ku, a Takke Ans
npegsapuTernbHO HanpsKEHHbIX KOHCTPYKUMIA nponeTtom 6onee 12 M npu apMmpoBaHMU NPOBOMOYHON apmaTtypon knaccos B, Bp "

K.

Knacc menkosepHucToro 6GeToHa Mo MPOYHOCTU Ha CXaTue, NPUMEHSEMOro Ans 3awuTbl OT KOPpo3un n obecneyeHus
cuenneHns ¢ 6eToHOM Hanpsiraemon apmMaTypbl, pacrnofioXEHHOW B Na3ax M Ha MOBEPXHOCTU KOHCTPYKLMKN, AOIMKEH OblTb HE HMXe
B20, a ansa nHbekumnmn KkaHanoB - He HMxe B25.

6.1.8 Mapky GeToHa MO MOPO3OCTOMKOCTM CriegyeT Ha3HayaTb B 3aBMCMMOCTM OT YCMOBUM paboTbl KOHCTPYKUUA B cpefe
3HaKonepeMeHHbIX TemnepaTyp B coorBeTcTBum ¢ CI1 28.13330.

6.1.9 Mapky 6eToHa No BOAOHEMPOHULIAEMOCTM CrnegyeT Ha3HavyaTb B 3aBUCMMOCTM OT YCMOBMIW 3KCNyaTauum MU ypoBHSA
BO3[ENCTBUS arpeccuBHbIX cpef Ha 6eToH KOHCTpyKUMi B cooTBeTcTBMM ¢ CIM 28.13330.
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6.1.10 OcHOBHbIMK NPOYHOCTHbIMU XapaKkTepucTtnkammn beToHa siBnsoTCA HOpPpMaTUBHbIE 3HAa4YeHUA:

- COMPOTMBIEHNSI GETOHA OCEBOMY CXaTUIO Fj, 4 ;

- conpoTtuBneHunsa beToHa OCEeBOMY pPaCTAXEHUIO R&f n-

HopmaTuBHblEe 3Ha4YeHWsi ConpoTUBIEHMSI BETOHa OCEBOMY CXaTuo (MPU3MeHHasi MPOYHOCTb) U OCEBOMY pPaCTsBKEHMIO (Mpu
HasHa4yeHun knacca 6eToHa Ha MPOYHOCTb Ha CXaTue) MPUHMMAOT B 3aBMCMMOCTM OT Kracca GeToHa no NMpoYHOCTU Ha cxkaTue B
cornacHo Tabnuue 6.7.

rlpl/l Ha3HayeHun knacca 6eToHa no NPOYHOCTN Ha OCeBO€E pacCTAaAXeHune Bf HOPpMaTuBHbIE 3HAYEHNA CONPOTUBIIEHUA 6eToHa

0OCeBOMY pPaCTAXEHUIO R&f n NPVHUMAOT paBHbIMU YMCMOBOW XapaKTepuCTHKe Kracca beToHa Ha oceBoe pacTaXXeHue.

6.1.11 PacueTHble 3HayeHus COMPOTUBMEHUS GETOHA OCEBOMY CXaTul K U OCEBOMY PacTshKeHUo Ay onpefenstor no
dhopmynam:

£

Ry =2 (6.1)
T
£

Ry =2 (6.2)
REX

3HaveHus KOS(b(bVILI,VIeHTa HageXXHOCTU no 6eTOHy npu cxatmmn TEJ NPUHNMaKOT PpaBHbIMU!

- ANs pacyeTa Mo npeaerbHbIM COCTOSHUSIM NePBON rpynnbi:
1,3 - 4N TAHKENoro, MEeNKo3epHUCTOro, HanpsiratLLero 1 Nnerkoro 6eToHoOB;
1,5 - ans s4enctoro OEToHa;

1,0 - Ans pacyeTa No nNpegerbHbIM COCTOSIHUSIM BTOPOM rpynnbl.
3HaueHwst KoapULIMEHTA HAAEXHOCTY MO BETOHY NPY PACTSKEHUN Yz MPUHUMALOT PaBHBIMMU:

- ANs pacyeTa no npefenbHbIM COCTOSIHUSAM NEPBOK IPyNMbl NPY Ha3Ha4YeHUM Knacca 6eToHa No NPOYHOCTM Ha CXaTue:

1,5 - ANg THKENOro, MEenKo3epHUCTOro, HanpsiraloLWero 1 Nnerkoro 6eToHoB.;

2,3 - ansa a4encToro 6eToHa;

- Ans pac4yeTa no npegenbHbIM COCTOSIHMAM NEePBOK rpynnbl NPY Ha3Ha4YeHUK Knacca 6eToHa No NPOYHOCTU Ha pacTsKEHUE:
1,3 - ANs TSHKENoro, Menko3epHUCTOro, HanpsiralLWero 1 Nnerkoro 6eToHoB;

1,0 - aNnAa pacyeta no npeaenbHLIM COCTOSIHUSIM BTOPOM Mpynnbl.

PacueTHble 3HaueHns conpoTusneHns 6etoHa Ry, Ry;, Ry s+ Fpg sor (C OKDYTTEHMEM) B 32BUCMMOCTM OT kriacca 6eToHa no

MPOYHOCTN Ha CXaTWe U OCeBOEe pacTshkeHue npuBedeHbl: B Tabnuuax 6.8, 6.9 - ona npedenbHbIX COCTOSIHUIA NepPBOW Fpynnbl, B
Tabnuue 6.7 - BTOPOW rpynnebl.

Tabnwuua 6.7
Bun BeroH HopmaTtuBHble conpoTuBneHust 6etoHa REJH , REJF ne MMa, u pacyeTHble ConpoTUBREHNs BeTOHa ANs NpeferibHbIX COCTOSIHUIA BTOPOW rpynmbl REJ sap W
conpo- » ,
TUBNEHNs REJL‘ sap MMa, npu knacce 6eToHa NoO NPOYHOCTU Ha cxaTue
2
I I I I I I I I I I I I I I I I I I I I I
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nerkoro 6eToHa ¢ yMHOXeHVeM Ha koadduumeHT 0,7.

REJf sap CMeAyeT NpUHIMATL C yMHOXEH/eM Ha koacpcpuumeHT 0,8.
»

1 BHaueHus conpoTMBIEHWIA NPMBEAEHBI ANs S4encToro 6eToHa cpegHen BnaxHocTbio 10%.

4 [Ins HanpsiratoLlero 6eToHa 3HadYeHus REJf ne REJf sap cneayet NPMHUMATL C YMHOXeHUeM Ha koadduumeHT 1,2.
» 2

B1,5 B2 B2,5 | B3,5 B5 B7,5 | B10 | B12,5 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60 | B70 | B80 | B9O | B100
Cxatve Tsxenbin, - - - 27 3,5 55 75 9,5 1" 15 18,5 22 25,5 29 32 36 39,5 43 50 57 64 71
oceBoe Merko-
(Npu3mMeHHan | 3epHUCTLIN
NPOYHOCTb) 1 Hanpsi-
REJJ‘! " ratowuit
R&,ser
Nerkuin - - 1,9 2,7 3,5 55 75 9,5 1" 15 18,5 22 25,5 29 - - - - - - - -
Avencrolit 1,4 1,9 2,4 3,3 4,6 6,9 9,0 10,5 11,5 - - - - - - - - - - - - -
Pactspkenne | Tspkenblid, - - - 0,39 [ 0,55 ( 0,70 [ 0,85 | 1,00 | 1,10 | 1,35 | 1,65 | 1,75 | 1,95 | 210 | 2,25 | 2,45 | 2,60 | 2,75 | 3,00 | 3,30 | 3,60 | 3,80
oceBoe Merko-
Rbf,n " 3epHUCTBIV
1 Hanpsi-
R&f,ser raoLwmi
TNerkuin - - 0,29 | 0,39 | 0,55 | 0,70 | 0,85 1,00 1,10 [ 1,35 | 1,655 | 1,75 | 1,95 | 2,10 - - - - - - - -
SAueuctet | 0,22 | 0,26 | 0,31 | 0,41 | 0,55 | 0,63 | 0,89 [ 1,00 | 1,05 - - - - - - - - - - - - -
Mpumevanns

2 [Ina Menko3epHWUCTOro GeToHa Ha necke ¢ Mogyrnem KpynHoctu 2,0 1 MeHee, a Taioke ANa Nerkoro 6eToHa Ha MerikoM MOPWUCTOM 3arofiHUTene 3Ha4YeHUs! pacyeTHbIX COMPOTUBIEHUN REJf n°
El

3 [ins nopu3oBaHHoOro GeToHa, a Takke ANs Kepam3uTonepnMTo6eToHa Ha BCryYeHHOM NEprIMTOBOM Mecke 3HaYeHWsi PacHeTHbIX CONPOTUBEHNI REJF n REJF sap CNEAYET NMpUHUMMATL Kak Ans
’ ’

Tabnuua 6.8
Bua conpo- Beton PacuyeTHble conpoTuenexns 6etToHa REJ s REJf , MMa, Ans npeaenbHbIX COCTOSIHMIA NePBOW rPyNMbl NPy Knacce GETOHa NO MPOYHOCTU Ha CxKaTue
TUBNEHUS
B15| B2 | B25|B35| B5 [ B7,5| B10 | B12,5 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60 | B70 | B80 | B9O | B100
Cxatune Tspkenbilid, - - - 21 2,8 4,5 6,0 7,5 85 | 1151145 | 17,0 | 195 | 22,0 | 25,0 | 27,5 | 30,0 | 33,0 | 37,0 | 41,0 | 440 | 475
oceBoe Mernko3ep-
(Npu3MeHHast | HUCTBIN 1
NPOYHOCTb) HanpsiratoLmii
&
Nerkuin - - 1,5 21 2,8 4,5 6,0 7,5 85 | 115145 | 17,0 [ 195 | 22,0 - - - - - - - -
Avencrbii 095 | 1,3 1,6 2,2 3,1 4,6 6,0 7,0 7.7 - - - - - - - - - - - - -
Pactsbkenne | Tsxenbint, - - - 0,26 | 0,37 | 0,48 | 0,56 | 0,66 | 0,75 | 0,90 [ 1,05 | 1,15 | 1,30 | 1,40 [ 1,50 [ 1,60 | 1,70 | 1,80 [ 1,90 | 2,10 | 2,15 | 2,20
oceBoe Mernko3ep-
HUCTBI 1
Ry V
HanpsiratoLwmin
Nerkuit - - 0,20 | 0,26 | 0,37 | 0,48 | 0,56 | 0,66 | 0,75 | 0,90 | 1,05 | 1,15 | 1,30 | 1,40 - - - - - - - -
Suencbiv 0,09 | 012 | 0,14 | 0,18 [ 0,24 | 0,28 | 0,39 | 0,44 | 0,46 - - - - - - - - - - - - -
Mpumeyanus
1 3Ha4eHVsi CONpOTVBIEHUI NpUBEAEHBI ANs s;uencToro 6eToHa cpeaHen BnaxHocTbio 10%.
2 ina menko3epHWcToro 6eTOHa Ha necke ¢ Moaynem KpynHoctu 2,0 n MeHee, a Takke Ans nerkoro 6eToHa Ha MENKOM NOPUCTOM 3anONHUTENE 3HAYEHUS PACHETHBLIX COMPOTUBEHWIA REJf cnepyet
NPUHUMATL C YMHOXEHNeM Ha koadhduumeHT 0,8.
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3 [Ins nopm3oBaHHoOro 6eToHa, a Takke ANs kepaMauTonepnMTobeToHa Ha BCy4YEeHHOM NEPNMTOBOM MECKe 3Ha4YeHUsi pacHeTHbIX CONPOTUBNEHUI REJf cnegyeT NpYHMMaTh Kak Ans nerkoro 6eToHa ¢

YMHOXeHMeM Ha KoadduumeHT 0,7.

4 [ins Hanpsratowero 6eToHa 3HaveHns REJf crneayeT NpUHUMaTL C YMHOXeHUeM Ha koadduumeHT 1,2,

5 Ans Tsxenbix 6eToHoB knaccoB B70-B100 pacuyeTHble 3Ha4YeHUsi COMPOTUBIIEHWUS OCEBOMY CXaTuio REJ N OCEBOMY PACTSHKEHUO REJf MPUHATBI C Y4ETOM OOMONHUTENBHOMO MOHWXaKLWero

KoadhpmumeHTa "?I-EJ EJ?‘ , YYMTBIBAIOLLErO YBENUYEHNE XPYNKOCTU BbICOKOMPOYHbIX BETOHOB B CBSI3M C yMeHbLUEHWEM AedopMaLinii NoN3y4ecTt U paBHOTO "?"EJ EJ?‘ = — . rmeB-«nacc
B El

300

6eToHa No NPOYHOCTH Ha CxaTue.

6.1.12 B HeoGxoauMMbIX Cryyasix pacyHeTHble 3HAYeHUs MPOYHOCTHbLIX XapakTepucTMK BeToHa YMHOXalT Ha crnegyolime
KO3 PULIMEHTbI YCroBWiA PaboTbl Yy, YUUTbIBaKOLWME O0COBEHHOCTU paboThl 6ETOHa B KOHCTPYKLIMK (XapaKkTep Harpysku, ycrosusi
oKpyXatoLlen cpeapl 1 T.4.):

a) Yu1 - ANS GETOHHBIX W KENEe306ETOHHbLIX KOHCTPYKUMIA, BBOAWUMbIN K PACYETHBIM 3HAYEHUSIM COMPOTUBREHUH Rjp U Fyy 1

y‘-IVITbIBa}OLLI,VIVI BNUsiHWE ANUTENLHOCTN AENCTBUS CTaTUYECKON Harpysku:

¥y1 =1,0 - Npy AENCTBUK BCEX HArpy30K, BKMKOYasA KpaTKOBPEMEHHbIE HarpysKu,
¥u1 =0,9 (NS AYEencTbIX M NOPU30BaHHLIX 6ETOHOB 31 =0,85) - Npn AEACTBUM TONBLKO NOCTOSAHHBIX U ANUTENbHbLIX Harpy3ok;

6) '}"52 - Ansa 6eTOHHbIX KOHCprKLJ,VIIZ, BBOOUMbBIN K pacyeTHbIM 3Ha4YeHUsIM COMpPOTUBMEHUS REJ n y‘-llATbIBaiOU.I,VIVI XapakTtep

pa3pyLIeHNa Takux KOHCTPYKUMA, Yg5=0,9;

B) Y3 - ANA OETOHHbIX W XEene30BETOHHbIX KOHCTPYKLUMIA, BETOHMPYeMbiX B BEPTUKaNbHOM MOMOXEHUM NPU BLICOTE COS

B6eTtoHnpoBaHus 6ornee 1,5 M, BBOANMbIN K pacHETHOMY 3Ha4Y€HUI0 CONpoTMBeHus 6eToHa R,;, , ¥n3=0,85;
r) “p4 - ANA A4ENCTbIX 6ETOHOB, BBOAMMbIN K pAaCHETHOMY 3HaUYEHWI0 CONPOTMBNEHNUs BGeToHa R.E: :
¥u4=1,00 - npn BnaxHocTn avencroro 6etoHa 10% u meHee;

¥1.4=0,85 - npu BnaxHocTn ayencroro 6etoHa 6onee 25%;

Mo UHTEpPNONALMM - Npu BRnaxHocTn syenctoro 6etoHa 6onee 10% n meHee 25%.

BnunsHne nonepemMeHHOro 3amopaxmnBaHUs U OTTauBaHWs, a Takke oTpuuaTenbHbiX TeMnepatyp y4YuTbiBalOT KoadpduumeHToM
ycrnoBuii paboTbl 6eToHa Y5 =1,0. [N HaA3eMHbIX KOHCTPYKLMIA, NMoaBepraeMbiX aTMOC(epHbIM BO3LENCTBUMAM OKpyKatoLLei

cpefibl NpU pacyeTHOW TemnepaType Hapy)XXHOro Bo3flyxa B XOnoAHbIN nepuod MuHyc 40°C 1 Bbille, NMPUHAMAIOT KOIMDMULIMEHT s

=1,0. B ocTanbHbIX cny4vyaax 3Ha4deHud KOS(pd)VIU,VIeHTa NPpUHUMAKOT B 3aBUCUMOCTU OT Ha3Ha4YeHUA KOHCTPYKUUn " ycnoamﬁ
0pr>Ka+ou.|,e17| cpenbl cornacHo cneunanbHbIM YKasaHUAaM.

Tabnuua 6.9
Bug BeToH PacueTHble 3Ha4YeHMs1 conpoTMBNeHMs 6eToHa Ans npedenbHbIX COCTOSHUI NEPBOM
COMpOTUBNEHNA rpynnsl &p; , MMa, npy knacce 6eTOHa MO NPOYHOCTU HA OCEBOE PACTSKEHME
Bf 0,8 Bf 1,2 Bf 1,6 Bf 2,0 Bf 24 Bf 2,8 Bf 3,2

PactsaxeHnune Tsxenbin, 0,62 0,93 1,25 1,55 1,85 2,15 2,45
oceBoe Rpy MEIKO3ePHUCTBIN,

HanpsraoLwmn n

nerkum
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6.1.13 OcHOBHbIMU AehOpPMALMOHHBIMU XapaKTepucTukaMmm 6eToHa ABMAKOTCA 3HAYEHUS:

- npefenbHbiX OTHOCUTENbHBLIX Aedhopmauuini 6eToHa Npu OCEBOM CXaTuM M pacTsKeHuW (Npu OOHOPOLAHOM HAaMpPSHKEHHOM
cocTosHun 6eToHa) Sp U Eggn

- HaYanbHOro Moayns ynpyroctu EE: ;
- Moaynga casura (F;

- kO3hpMUMEHTa (XapakTepUCTUKM) NON3yYecTn Do ors
- koadhmumeHTa nonepeyHon aedopmaumn 6etoHa (koadduumeHTa lMyaccoHa) vy p

- koadhhuLIMeHTa NHeHoW TeMnepaTypHon Aedopmauumn 6eToHa g, .

6.1.14 3HauyeHns npegenbHbIX OTHOCUTEMbHBIX AedopMauuin TSKENOro, MernKO3epHUCTOro K Hanpsrawowero 6eToHOB
NPYHUMaIOT PaBHBLIMU:

- NP1 HeENpPOOOJKUTENTbHOM Jencrasunm Harpysku:

2pp =0,002 npu oceBom cxartum;

2 =0,0001 npu oceBoM pacTsxeHuu;

- MPU NPOZJOIMKUTENBHOM AENCTBUM Harpy3ku - no Tabmuue 6.10 B 3aBUCHMOCTM OT OTHOCMUTESIbHOM BIIAXKHOCTU BO3Ayxa
OKpy>KatoLLeit cpeapbl.

Tabnuua 6.10

OTHocuTENbHas OTHocUTENbHEBIE AedopMaLMK TSHKENOro, MENKO3EPHUCTOrO U HanpsiraloLero 6eToHa npu
BNaXHOCTb BO3ayxa NPOOOIMKUTENBHOM AENCTBUN Harpy3ku
OKpYy>xatoLen
cpeabl, %
npu cxatum npu pacTskeHUu
Zp0103 £53 103 Ep1 yed 107 Eps 103 Epsz 103 Ebtl red 103

Bobiwe 75 3,0 4,2 24 0,21 0,27 0,19
40-75 34 4,8 2,8 0,24 0,31 0,22
Hwxe 40 4,0 5,6 3,4 0,28 0,36 0,26
MpymeyaHna

1 OTHOCUTENbHYID BMAXHOCTb BO34yxa oOkKpyxawwern cpegbl npuHumatroT no CI1 131.13330 kak CpedHol MEeCsYHYHo
OTHOCUTENbLHYI BMaXHOCTbL Haubornee Tennoro Mecsiua Ans panoHa CTPOUTENbCTBA.

2 [Ins BbICOKOMPOYHbIX GETOHOB 3HAYEHMst OTHOCWUTENbHbLIX Aedopmauunin Sz3 CneayeT NpUHUMaTh C YMHOXEHMeM Ha
oTHoweHue (270-B)/210.

3HayeHna npenernbHbIX OTHOCUTENbHbIX ,qe(bopmaumﬁ Ana nerknx, A4encTbiX N NOPU30BaAHHbIX 6eToHOB cnegyet npuHMmaTtb Nno
cneumanbHbIM YKa3aHUAM.

[JonyckaeTcss NpUHUMaTL 3HaYeHWsi NpeaenbHbIX OTHOCUTENbHLIX AedopMauuin nerkux GeTOHOB NpW NPOAOIKUTENbHOM
[AenCcTBUM Harpy3ku no Tabnuue 6.10 ¢ noHwkaowmm koadduumerTom [ 04 + 0 6nf 22007 = 0,7] (specb I - nnotHocTb GeToHa).

6.1.15 3HayeHnsa HavanbHOro Mogyns ynpyroctu OeToHa Mpu CXaTuu U PacTSKEeHWM MPUHUMMAlOT B 3aBUMCUMMOCTM OT Knacca
BeToHa Mo Npo4HOCTU Ha cxaTue B cornacHo Tabnuue 6.11. 3HaueHust Moayns caeura 6eToHa NPUHUMAIOT paBHbIM 0,4 &5, .
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Mpun NpogoMmMKNTENBHOM AEACTBUN HArpy3kn 3HavYeHne mogynsa gecdopmaunii 6etoHa onpegensatoT no gopmyne

£y
E,;, T

=, (6.3)
’ 1+ q:'EJ,cr

rae Py o - KoachbpuumeHT nonadyvectn 6eToHa, NpMHUMaeMbI cornacHo 6.1.16.

6.1.16 3HaueHns koadduuneHTa nonsyyect 6etoHa iy .. NPUHUMAIOT B 3aBUCMMOCTW OT YCIOBWI OKpY>XatoLlen cpeabl

(OTHOCUTENBHOW BNAXXHOCTM BO3Ayxa) M knacca GetoHa. 3HavyeHus KO3hULMEHTOB MOM3YyHECTU TSKENOro, MENKo3epHUCTOro 1
HanpsiratoLiero 6eToHoB NpuBeaeHbl B Tabnuue 6.12.

3HaueHus1 koadpULMEHTa MOMN3Y4ECTU NErkux, SYencTbiX U MOpPU3oBaHHbIX BETOHOB cregyeT MpUHMMaTbL MO cneuuanbHbIM
yKasaHusim.

[onyckaeTcs npuvHUMaTb 3HavyeHWst KoadbduumMeHTa NomnsyyvecTn nerkux 6eToHoB Mo Tabnuue 6.12 ¢ NOHWXKaLWMM
Ko3thDULIMEHTOM (| f 220[]}2 .

6.1.17 3Ha4eHune KoahuumeHTa nonepedHon gedopmaLumn 6eToHa gonyckaeTcs NpuUHUMaTh g p =0,2.

6.1.18 3HauyeHne koahdpuUMeHTa NMHENHON TemnepaTypHon gedopmMaunm 6eToHa npyu U3MEHEHUU TemnepaTypbl OT MUHYC
40°C pgo nntoc 50°C npuHMMaloT:

Oibf=1-10-5 °C-l - gna TAXenoro, Merko3epHMCTOro, Hanpsiralolero 6eTOHOB U nerkoro 6eToHa npyM MEnKoM MAOTHOM
3anonHuTene;

Tty =0,7-10 -5°C-l - pna nerkoro 6eToHa NpM MENkKom NopucToM 3anonHuTene;

Tip =110 =2 °C -1 - gns suemcToro u NOpM3oBaHHOTO GETOHOB.

Tabnuua 6.11

BeToH 3HaueHNs HayanbHOro MOAYNs yNpyrocTy GeToHa NPU CKaTUN U PaCTSKEHUM EEJ , MMa-10 =3 , npu knacce GETOHA MO NPOYHOCTU CKATHS!
B1,5| B2 | B2,5 | B3,5 B5 B7,5 | B10 | B12,5 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60 | B70 | B80 | B90 | B100
Tskenbin - - - 95 (130 ] 160 | 190 | 21,5 | 240 | 27,5 | 30,0 | 32,5 | 34,5 | 36,0 | 37,0 | 38,0 [ 39,0 | 39,5 | 41,0 | 420 | 425 | 43

Mernko3epHUCTbIN
rpynn:

A- - - - 7,0 10 (135|155 | 175 | 195 22,0 [ 24,0 | 26,0 | 27,5 | 28,5 - - - - - - - -
€CTECTBEHHOro
TBepaeHUst

B - aBTOKNaBHOrO - - - - - - - - 16,5 | 18,0 | 19,5 | 21,0 | 22,0 | 23,0 | 23,5 | 24,0 | 24,5 | 25,0 - - - -
TBEPAEHUS

TNerkuin n

NOpU30BaHHbI

Mapku no

cpenHen

NAOTHOCTU:

D800 - - 4,0 4,5 5,0 55

D1000 - - 5,0 55 6,3 72 8,0 8,4

D1200 - - 6,0 6,7 76 87 9,5 10,0 | 10,5

D1400 - - 7,0 78 88 (100 | 11,0 | 11,7 | 125 | 135 [ 145 | 155

D1600 - - - 90 | 100 | 11,5 [ 125 | 132 | 140 | 155 | 16,5 [ 17,5 | 18,0
D1800 - - - - 11,2 | 13,0 | 140 | 14,7 [ 155 | 17,0 | 185 | 19,5 | 20,5 | 21,0
D2000 - - - - - 145 ( 16,0 [ 17,0 | 18,0 | 19,5 | 21,0 | 22,0 | 23,0 | 23,5
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Avenctbin

aBTOKMNaBHOO
TBepaeHust
Mapku o

cpenHen

NOTHOCTU:
D500 1,4
D600 1,7 | 1,8 ] 21
D700 19 [22] 25 2,9
D800 2,9 34 | 4,0
D900 38 | 45 55
D1000 5,0 6,0 7,0
D1100 6,8 7.9 8,3 8,6
D1200 8,4 8,8 9,3

MpumMeyaHua

1 Ona Menko3epHWUCTOro GeToHa rpynnbl A, NOABEPrHYTOro TennoBoi o6paboTke wnu npyv aTMOCHEPHOM AABMEHWW, 3HAYEHUSI HayarlbHbIX MoAynew ynpyroctu GeToHa crnegyeT
npuHMMaThb ¢ koadduumeHTom 0,89.

2 ins nerkoro, S4encToro n nopn3oBaHHOIo 6eToHOB NpU NPOMEXYTOYHbIX 3HA4YEHUAX NJITOTHOCTU 6eToHa HayarnbHble Moynu ynpyroctu npuHUmMaroT no TIMHEHOW nHTEPNONALUUN.

3 [Ina aueuncToro 6eToHa HeaBTOKNAaBHOMO TBepAeHUA 3HavYeHua EEJ NPUHUMALOT KaK ans 6eToHa aBTOKNaBHOMO TBEPAEHUA C YMHOXEHUEM Ha KOS(*)C’)I/ILI,MGHT 0,8.

4 ins HanpsratoLero 6eToHa 3Ha4YeHns EEJ NPUHUMAIOT KaK Ans Tshxenoro 6eToHa ¢ yMHOXeHWeM Ha koacbduumeHT (Zf.=0,56+0,006 B.

Tabnuua 6.12

OtHocuTenbHas 3HaueHus koathpuumenTa nonayyectn 6eToHa Py .. MPM Knacce Tskenoro 6eToHa Ha cxatue
BaXHOCTb BO3AyXa
OKpyXXatoLLelt cpeabl,

%
B10 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60-B100

Bebiwe 75 2,8 24 2,0 1.8 1,6 1,5 1.4 1,3 1,2 1.1 1,0

40-75 3,9 3.4 2,8 2,5 23 21 1,9 1,8 1,6 1,5 1,4

Hwxe 40 5,6 4,8 4,0 3,6 3,2 3,0 2,8 2,6 24 2,2 2,0

MpumeyaHne - OTHOCMTENBHYIO BNaXHOCTb BO34yxXa OKpyXatowen cpegpbl npuHmumMatot no CI 131.13330 Kak cpeaHon MeCAYHYHO
OTHOCUTENbHYIO BNaXKHOCTL Hanbornee Tennoro Mecsiua Ans paloHa CTPOUTENbCTBA.

6.1.19 [narpammbl COCTOSiHUS OeTOHa MPUMEHSIT NpU  pacyeTe Kene3obEeTOHHbIX 3MEeMEHTOB MO  HENUHENHON
nedopmaunoHHON Mogenu.

B kavecTBe pacyeTHbIX AuarpamMM COCTOsIHUSI GeTOoHa, ONpefensiioWwmX CBsA3b MEeXAY HanpsikKeHWsIMU U OTHOCUTENbHBLIMU
AedopmaumsiMu, UCMoNb3yHOT criegyowme BUAbl anarpaMm GeToHa: KpUBOMUHENHbIE, B TOM YWCIE C HUCMafatollent BETBbIO (CM.
npunoxenuve ), KyCOUYHO-NNHENHbIE (OBYXITMHEWHbIE U TPEXITUHENHbIE), COOTBETCTBYIOLLME NoBeaeHWio 6eToHa. Mpy 3TOM JOMKHBbI
ObITb 0603Ha4YEHbl OCHOBHbIE MApaMETPUYECKME TOUKM AMarpaMm (MakcumarbHble HanpskKeHUst U COOTBETCTBYIOLLME AedhopMaLinu,
rpaHunyYHble 3HAYEHNA U T.4.).

B kayectBe pabouymx guarpaMM COCTOSIHUSI TSKENOro, MEenkKO3epHUCTOro W Hanpsiralowero 6eToHa, onpeaensiiolimx CBsi3b
MEXAY HaMPSPKEHUSIMU U OTHOCUTENBbHBIMU AedopMaUmsMK, MPUHUMAIOT YNPOLLEHHbIE TPEXSIMHENHYIO U ABYXIIMHENHYIO AMarpamMmbl
(cm. pucyHku 6.1, a, 6) no Tuny anarpamm MpaHaTns.

6.1.20 Tpu TpexnuHenHon auarpamme (CM. pUCYHOK 6.1 a) cxumaiolme HanpskeHus 6etoHa Ty B 3aBUCUMOCTM OT

OTHOCUTENbHBIX AedopmMaLnin ykopodeHust 6eToHa £ onpeaensiioT no dhopmynam:
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npu 0= Eh = a1
GEJ = EEJ . EEJ ; (6.4)

npu Epp < 8y < Sy

(&) gy — & (&)
op=|[1-S0L] Fo 0 On | o (6.5)
By ) gn—Em &

npun Sy EEEJ EEEQ

Ty = R&,. (6.6)
3Ha4YeHUA HaNPsHKEHNA Ty MPUHUMAKOT
Op = 0,6 REJ ,
a 3Ha4YeHVst OTHOCUTENbHLIX AedopmaLnin 5 NPUHUMAIOT
Opt
Byt = -
Hy
. “tr1
— Op1 = Gpp =
Opg = Opz = Ry -
=ap = Ry
ﬁbi
arcigE,, N a'tthg. ro -
Em Ew E-nz E'ﬁ 551 Em} ﬂnz Ep
a 6

a - TpexnuHenHas amarpaMmma COCTOSIHUS CXaToro 6eTtoHa; 6 - D,ByXJ'IVIHEVIHaﬂ anarpaMmma CoOCToAHUA CXaToro beToHa

PucyHok 6.1 - [lJuarpaMmMbl COCTOSIHUSA cxaToro 6eToHa
3HaueHnsa oTHOCUTENbHBIX AedopMaunin S5 ANA TAKENOro, Meiko3epHUCTOrO 1 HanpsraoLero 6eTOHOB NMPUHUMALOT:
- MPU HENPOAOIMKNTENBHOM AENCTBUM HArpy3Ku:

- Ans 6eToHOB Knacca Mo NPOYHOCTM Ha cxaTtne B60 n Hxke - Z54 =0,0035;

- ANsi BLICOKOMPOYHbIX BETOHOB Knacca no nNpo4YHocTu Ha cxaTtne B70-B100 £34 npuHumaloT no nuHenHomy sakoHy ot 0,0033
npu B70 go 0,0028 npn B100;

- MPU NPOJOIMKNTENBHOM AEACTBUN Harpy3ku - no Tabnuue 6.10.

3Havenus £y, &y 1 Epp npuHuMmatot cornacHo 6.1.11, 6.1.12, 6.1.14, 6.1.15.
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6.1.21 lpwn aByxnuHelHon auarpamme (CM. pucyHok 6.1, 6) cxumarowne HanpsxkeHus GeToHa T B 3aBUCMMOCTM OT

OTHOCUTENbHbIX AedopMaLmnii £ onpeaensoT no popmynam:

npu UEEEJ EEEJI,

By
rae Ep = A
b red
Gy = Hpred En: (6.7)
npn g1 EEEJ EEEQ
Ty = R&,. (6.8)

3HaueHst NpuBEAEHHOTo MoaynNs AechopMaLmn 6eToHa Ej ,.q NPUHUMAIOT

5y,
& =—-
bred Enl red

3HayeHst OTHOCUTENbHBIX AePOPMALINA ) pag MPUHMMALOT:
- ONA TsAxXenoro 6eToHa Npu HeNPOAOIMKUTENLHOM AENCTBUN HAarpy3KU Zj1 pq4 =0,0015;

- ANA nerkoro 6eToHa Npu HeNpPOAOMKNTENbHOM AENCTBUN HArPY3KN Ej1 pqq =0,0022;

- Ang Tskenoro 6eToHa Npu NpoJoMmKUTENbHOM AEACTBUN Harpy3ku - no Tabnuue 6.10.

3HaueHns Fy, Epn NpUHUMALOT Kak B 6.1.20.

6.1.22 PactarvsBaloline HanpskeHuss 6eToHa Tp; B 3aBMCMMOCTM OT OTHOCUTENbHLIX Aedopmauunin Zp: onpeaensioT no
npvBegeHHbiM B 6.1.20 n 6.1.21 anarpammam. Npn 3TOM pacyeTHble 3HA4YEeHUs1 CONPOTUBIEHNS BETOHA CXXaTUto RE: 3aMEHSI0T Ha
pacyeTHble 3HaYeHUs COMPOTUBIEHNst GETOHA pacTsikeHWo Ry cornacHo 6.1.11, 6.1.12, 3HaYeHUs Ha4YanbHOrO MOAyIst YNpyrocT
Ey; onpepensioT cornacHo 6.1.15, 3HaYeHWsi OTHOCUTENbHOW [AedopMaumn £ NMPUHUMAIOT cormacHo 6.1.12, 3HaueHus
OTHOCUTENbHOW AedopMauun  Ezya  NPUHAMAKOT  ANA  TAKENOro, MEfIko3epHUCTOro 1 Hanpsrawowiero  6eToHoB:  mpw
HeNPOAOIHKNTENBHOM [EACTBUW Harpyskn - Zx: =0,00015, npu nNpofomkuTensHOM AeNCTBUM Harpysku - no Tabnuue 6.10. [ns
OBYXINMHENHOW AnarpaMmMbl NPUHUMAIOT Ebel rad =0,00008 npu HeENPOAOIMKMUTENBHOM AENCTBUM HArpy3Kku, a Npy NPOAOIDKUTENBHOM -

no Tabnuue 6.10; 3Ha4eHns &y, .. onpedensioT no popmyne (6.9), NOACTaBNAA B Hee Fy; W Epgl rad -

6.1.23 lpun pacyeTe NPOYHOCTM KENE300ETOHHbIX 3NEMEHTOB MO HENMMHENHOW AedOpMaLMOHHON MOenn Ansi onpeaeneHunst
HanpsKeHHO-Ae(OPMUPOBAHHOIO COCTOSIHUSA CXXaTOW 30HbI ©eToHa WCMoNb3ylT Auarpammbl COCTOSIHUSA cXaToro 6GeToHa,
npuBegeHHole B 6.1.20 n 6.1.21 ¢ gedopmaumMoOHHbBIMK XapakTepUCTUKaMK, OTBEYAKOLWMMU HENPOOOIMKUTENBHOMY OENCTBUIO
Harpy3ku. [Mpu 3TOM B KadecTBe Hanbonee NPoOCTON UCMONb3YIOT ABYXIIMHEWNHYIO AnarpaMmMy COCTOsIHUS BeToHa.

6.1.24 Tpwn pacdeTe 06pa3oBaHUA TPELLUMH B XKene3o0eTOHHbIX KOHCTPYKLUUSX MO HenuHerHon aedopmaunoHHOW Mogenu ans
onpegeneHns HanpsXKeHHo-4edOPMMPOBAHHOIO COCTOSHMS CXaToOro U pacTsHYTOro 6eToHa UCMOMNb3YT TPEXNMHENHYI0 guarpaMmMmy
coctosiHMa OeToHa, npuBedeHHylw B 6.1.20 wu 6.1.22, ¢ AedopMaUMOHHBIMKA  XapakTepUCTUKaMu, OTBEYaLLMMU
HEMPOAOIMKUTENBHOMY LENCTBUIO Harpysku. [ByxnuHenHyto auarpammy (cm. 6.1.21), kak Haumboree MpoCTyro, MCMONb3yHT Ans
onpepeneHnsa HanpspkeHHO-4ePopMUPOBAHHOIO COCTOSIHUA pacTsiHyToro 6eToHa npu ynpyron pabote cxatoro 6eToHa.

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/554403082#A8Q0NN
http://docs.cntd.ru/document/554403082#A820NE
http://docs.cntd.ru/document/554403082#8OO0LN
http://docs.cntd.ru/document/554403082#8OO0LN
http://docs.cntd.ru/document/554403082#8OQ0LO
http://docs.cntd.ru/document/554403082#8OU0LS
http://docs.cntd.ru/document/554403082#8P00LT
http://docs.cntd.ru/document/554403082#8OU0LR
http://docs.cntd.ru/document/554403082#8P00LT
http://docs.cntd.ru/document/554403082#A820NE
http://docs.cntd.ru/document/554403082#A820NE
http://docs.cntd.ru/document/554403082#8OO0LN
http://docs.cntd.ru/document/554403082#8OQ0LO
http://docs.cntd.ru/document/554403082#8OO0LN
http://docs.cntd.ru/document/554403082#8OS0LP
http://docs.cntd.ru/document/554403082#8OQ0LO

CIN 63.13330.2018 BeToHHbIEe 1 ene3o6eToHHbIe KOHCTPYKUMKU. OcHOBHbIE nonoxeHus. CHull 52-01-2003 (c N3ameHeHnem N 1) CtpaHuua 26
Ce00 npasun om 19 dekabpsi 2018 e. Ne 63.13330.2018

6.1.25 Mpu pacdeTe gedopmaunin xene3obeToHHbIX SMIEMEHTOB MO HEMNMWHENHON AedOopMaLMOHHON MOAENM MPU OTCYTCTBUU
TPEWWH AnA OUEHKN HanpshKeHHO-AedOpPMMPOBAHHOIO COCTOSIHUSA B CXaTOM W pacTSHyTOM GeTOHe WUCMONb3ylT TPEeXIMHENHYHO
anarpaMMy COCTOSIHMSA BeTOHa C yY4eTOM HEeNnpOJOMKUTENbHOrO U NPOAOIDKUTENBHOIO AEUCTBUSA Harpysku. Mpn Hanmmuum TpewmH
ONsi OLEHKN HanpshXeHHO-AehOpMMPOBAHHOIO COCTOSIHUS CKAaToro 6eToHa MOMMMO yKa3aHHOW BbIlLE AuarpamMMbl UCMOMb3YHOT, Kak
Hanbonee NpPOCTYI0, ABYXIMHEWHYIO Anarpammy COCTOsiHUS 6eToHa € y4eTOM HENPOAOIKUTENBHOMO Y NPOJOIMKUTENBHOMO 4ENCTBUSA
Harpysku.

6.1.26 MNpun pacyeTe packpbITUs HOPMAanbHbIX TPELLUMH NO HENWUHENHON AedOopMaLNOHHOM MOAENU ANS OLUEHKU HanpsXXeHHO-
necdopMMpoOBaHHOIO COCTOSHMA B CXXaToM OeTOHe MCMOonb3yT Anarpammbl COCTOSIHUS, npuBeaeHHble B 6.1.20 n 6.1.21, ¢ yyetom
HEeNpoJoMKUTENbHOrO AeNcTBUst Harpy3ku. [pu aTom B KavecTBe Hambonee npoOCTOM UCMONb3YOT OBYXIMHENHY Auarpammy
COCTOSIHWS BeToHa.

6.1.27 BnvsiHne nonepemMeHHOro 3amMopaxvBaHWs 1 OTTaMBaHUs, a Takke oTpuuaTenbHbIX TeMnepaTtyp Ha AedopmMaunOHHbIe
XapaKTepUCTUKN 6eToHa YYnTbIBAIOT KOI(MMULIMEHTOM YCNOBWIA paboThl s = 1,0. [INa HaA3eMHbIX KOHCTPYKLMIA, NoaBepraembix
aTMocdepHbIM BO3AENCTBUAM OKpYXatoLlen cpedbl Npy pacyeTHOW TemrepaTtype HapyXXHOro BO3[yxa B XOMOAHbIA Nepuog MUHYC
40°C v BblIlLe, MPUHUMAIOT 3HaYeHne koadduumeHTa ¥i: =1,0. B ocTanbHbIX criyyasx 3HaueHus koadduumeHTa Yy NPUHUMAIOT B
3aBMCMMOCTM OT Ha3Ha4YeHUSA KOHCTPYKLUIA 1 YCIIOBUI OKpY>KatoLLen cpeabl.

6.1.28 3HayeHusa NPOYHOCTHLIX XapakTepucTuk 6eToHa npu NNOCKoM (4BYXOCHOM) UMM O6BEMHOM (TPEXOCHOM) HanpsKeHHOM
COCTOSIHUM criedyeT onpefensTb C y4eToM Buaa M knacca 6eToHa U3 KpUTepusi, BbipaxatoLllero CBsidb Mexay npeaenbHbIMU
3HaYeHUSAMUN HaNPSXXeHUN, AENCTBYOLMX B ABYX UMW TPEX B3aUMHO NeprneHANKYNSAPHbIX HanpasneHnsXx.

Hedopmaummn betoHa criegyeT onpeaenaTb ¢ y4€TOM NOCKOro UM 06bEMHOIO HanpsiXXeHHbIX COCTOSHUA.

6.2 APMATYPA

6.2.1 Mpn NpoeKkTMpoBaHNM Xene3obeTOHHbIX 30aHWMN U COOPYXEHWUIN B COOTBETCTBMU C TpeboBaHMAMU, NPeLbsBAsSEeMbIMUA K
BGETOHHBIM U KeNne306eTOHHbIM KOHCTPYKUUSIM, AOSMKHbI ObiTb YCTAHOBMEHbI BUA, apMaTypbl, €e HOPMUPYEMbIE U KOHTPONUpYyEMble
rokasaTtesnv kadyecTsa.

6.2.2 [lna apMUpOBaHUs xene3006eTOHHbIX KOHCTPYKLUIA criegyeT NPUMMEHsiITb COOTBETCTBYHOLLYIO TpebOoBaHNAM OENCTBYIOLINX
CTaHOapTOB apmatypy crnegyloLmnx BUOoB:

- ropsidekaTaHylo Mafkylo M NepuoauMveckoro npoduna € MOCTOSIHHOM M NepemMeHHON BbICOTOW BbICTYMOB (KOMbLEBOW W
CEeprnoBUAHBIN, TPEXCTOPOHHUI UM YETLIPEXCTOPOHHMIA MPOMUTL COOTBETCTBEHHO) AMAMETPOM 6-40 MMm;

- ropsideKkaTaHyto YNpoYHEHHY0 Nepnoanyeckoro npoduns guameTpom 6-40 mwm;

- XonogHoaeopMmNpoOBaHHYH NEPNOANYECKOro Npodunsa guaMmeTpom 3-16 mw;

- apmaTypHble KaHaTbl AnameTpom 6,2-18 mm.

(N3ameHeHHas pegakumsa, Mam. N 1).

6.2.3 OCHOBHbIM MOKasaTenemM kavyecTBa apMaTypbl, YCTaHABNMBAEMbIM MPW NPOEKTUPOBAHMU, SBMSETCA Knacc apmarypbl no

MPOYHOCTUN Ha pacTshkeHne, 0603HaYaeMbli:

A - ons ropsiyekaTaHon 1 ropsiHekaTaHon YNpoYHEHHON apMaTypbl;
B, Bp - Ansa xonogHogedopMnpoBaHHON apmaTypsbl;

K - Ansi apMaTypHbIX KaHaToB.

Knaccbl apmaTypbl MO MPOYHOCTU Ha pacTshKEHUME COOTBETCTBYIOT rapaHTMPOBAHHOMY 3HAYeHW0 Mnpederna TeKyyecTy,
hM3NYECKOrO MUK YCITOBHOIO (PaBHOIO 3HAYEHWUIO HAMPSHXKEHWI, COOTBETCTBYHOLLMX OCTaTOYHOMY OTHOCUTENBHOMY yanuHeHuto 0,1%
nnn 0,2%), c obecneyeHHOCTbLIO He MeHee 0,95, onpegensieMomMy No COOTBETCTBYHOLLUMM CTaH4apTaMm.

Kpome Toro, B Heo6xoQuMbIX cryvyasx K apMmatype npegbsaBnsAloT TpeboBaHMSA Mo AONOMHUTENbHBIM NOKasaTensM KavecTsa no
FOCT 34028: cBapnBaeMoCTb, MNACTUYHOCTb, X1aA0CTONKOCTb, KOPPO3UOHHYHK CTOMKOCTb, XapaKTEPUCTUKN CLEMNEHNS C OETOHOM r
ap.
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(N3ameHeHHas pegakumsa, Nam. N 1).
6.2.4 [Ins >xene3006eTOHHbIX KOHCTPYKUMIA 6e3 npeaBapuTENbHOMO HanpshKeHUs apMaTypbl B Ka4yecTBe YyCTaHaBNMBAEMOW MO
pacdeTy apmatypbl NPUMEHSAIOT apMaTtypy nepuogudeckoro npocduns knaccos A400, A500 n A600, a Takke apmaTypy Knaccos

B500 n BPSOO B CBapHbIX ceTkax W kapkacax. [Mpn o60CHOBaHMN 3KOHOMUYECKOWN Lienecoobpas3HOoCTM OOMyCKaeTcs NpUMEHSATb
apmartypy 6ornee BbICOKMX KIaccoB.

[nsa nonepevyHoro n KOCBEHHOIO apMMPOBaHUI NPUMEHSIKOT rmaakyto apmatypy knacca A240 3 ctann mapok Ct3cn n Ct3nc (c
KaTeropusMyn HoOpMMpyeMbIX MoKasaTenen He Hxe 2), a Takke apmaTtypy nepuognyeckoro npocpunsa knaccos A400, A500, B500 n

Bp 500.

,D,J'Iﬂ npeanBapuUTeribHO HanNpAXXeHHbIX Kene3o06eTOHHbIX KOHCprKLlI/IIZ cnenyet npegycMmaTtpuBaTthb:
B KayecTtBe Hanpﬂraemom apmMartypbl:

- ropsidekaTaHylo U ropsdekaTaHyro YnpovHeHHyo nepuogmnydeckoro npocuns knaccos A600, A800 n A1000;
- XonoaHoAeOPMMPOBAHHYIO NEPUOANYECKOro NPOMUns KNaccos OT Bp 1200 no Bp 1600;

- KaHaTHyto cemunpoBonoyHyto (K7, K7T, K70) knaccos K1400, K1450, K1500, K1550, K1650, K1750, K1850, K1900;
B Ka4eCcTBe HeHanpsraeMon apmatypbil:
- ropsidekaTaHyto rmagkyto knacca A240;

- ropsyekaTaHylo, ropsiHekaTtaHylo YNpOYHEHHYI0 U XOrnogHoAedOpMUPOBaHHYIO nepuogmnyeckoro npoduns knaccos A400,
A500, A600, B500 1 Bp500.

(N3meHeHHas pegakumsa, Nam. N 1).
6.2.5 lMpu BbIOOpPE BMAA U Mapok cTanu AN apmatypbl, YCTaHaBNMBAEMOW MO pacyeTy, a Takke MpOKaTHbIX cTanen ans
3aknagHblx getanen cnegyeT yuuTbiBaTb TEMNepaTypHble YCOBUS SKCNyaTaLMnm KOHCTPYKLUMI U XapakTep UX HarpyxeHus.

B KOHCTPYKUMAX, SKCMNyaTMpyeMbIX MpW CTATUYECKOW (M KBA3WCTaTMYECKOW) Harpyske B OoTanivMBaeMblxX 34aHUsIX, a Takke Ha
OTKPLITOM BO3AyXe W B HeoTannMBaeMblX 30aHWsIX MpW pacyeTHoi Temnepatype MuHyc 40°C 1 Bblille MOXET GbiTb NMpUMeHeHa
apmaTypa BCex BbllLieyKasaHHbIX KIaccoB, 3a UCKMoYeHneM apmatypbl knacca A400 ns ctanu mapku 35IC, knacca A240 s ctanu
mapku CT3KN, NpUMEHSEMbIX NPY pacyeTHol TemnepaType MmuHyc 30°C 1 BbilLe.

Mpu pacyeTHon TemnepaType Huxe MuHyc 55°C ncnonb3yoT apmatypy knacca AcS500C n A600 ns ctanu mapku 20 2CPBA.

Mpu gpyrmnx ycnoBumsx aKkcnnyatauum Knacc apMmaTtypbl U MapKy cTanu NpMHUMAaroT No cneumnanbHbiM YKa3aHusim.

Mpy npoekTMpoBaHWM 30HBLI Mepegayy npeaBapUTENbHOrO HanpsPKeHWsl, aHKepoBKM apmaTypbl B 6eToHe u coeauHeHun
apmaTypbl BHaxnecTky (6e3 cBapku) crneayert yunTbiBaTb XapakTep NOBEepXHOCTU apMaTypbl, yCTaHaBNMBaeMbli COOTBETCTBYHOLLMMMU

CTaHapTamu Ha apmartypy.

MpyM NPOEeKTUPOBaHUM CBApHLIX COEAVMHEHWA apmatypbl CRegyeT y4YuTbiBaTb CMNocob  M3roTOBMEHUs  apMatypbl,
yCTaHaBMMBaeMbI COOTBETCTBYIOLLUMMW CTaHAapTaMu Ha apmatypy.

6.2.6 [na MOHTaxHbIX (MOABEMHbIX) NETENb 3MEMEHTOB COOPHbLIX Xerne300eTOHHbIX U BGEeTOHHbIX KOHCTPYKUMIA cregyet
NpUMeHATb ropsidyekaTaHyto apmatypy knacca A240 n3 ctanu mapok Ct3cn u CT3nc (c KaTeropusiMM HOpMUPYEMbIX NokasaTenen He
HWKe 2 NO COOTBETCTBYHOLLUMM CTaHAapTam).

B cnyyae ecnu MOHTaXK KOHCTPYKUUIM BO3MOXEH MPU pacyETHOM 3uUMHEN Temnepartype Huke MuHyc 40°C, Ans MOHTaXHbIX
neTenb He JoMNycKaeTca NPUMeEHsTbL cTanb Mapku CT3nc.

6.2.7 OCHOBHOW MPOYHOCTHON XapaKTepPUCTUKON apMaTypbl SIBMSETC HOPMAaTMBHOE 3HAYEHWE COMPOTMBIIEHUS PACTSKEHUIO
£, , , IpMHMMaeMoe B 3aBMCMMOCTY OT Kracca apMaTypbl no Tabnuuie 6.13.

Tabnuua 6.13
I

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/564553054#65E0IS
http://docs.cntd.ru/document/564553054#7D60K4
http://docs.cntd.ru/document/554403082#A880NH

CIN 63.13330.2018 BeToHHbIEe 1 ene3o6eToHHbIe KOHCTPYKUMKU. OcHOBHbIE nonoxeHus. CHull 52-01-2003 (c N3ameHeHnem N 1) CtpaHuua 28
Ce00 npasun om 19 dekabpsi 2018 e. Ne 63.13330.2018

Knacc apmatypbl HomuHanbHbI guameTp HopmaTuBHbIe 3Ha4YeHWs1 CONPOTUBMNEHUS PACTSHKEHUIO
apmarypbl, MM R, ,, v pacyeTHble 3HaYeHNA CONPOTUBNEHNS PACTSKEHMIO
ANA npeaenbHbIX COCTOSHUI BTOPOW rpynnbl RS’SW , MMNa

A240 6-40 240

A400 6-40 390

A500 6-40 500

AB00 6-40 600

A800 10-32 800

A1000 10-32 1000
B500 3-16 500

Bp 500 3-5 500

B, 1200 8 1200

Bp 1300 7 1300

B, 1400 4;5;6 1400

Bp 1500 3 1500

Bp 1600 3-5 1600

K1400 15,2 1400

K1450 15,2 1450

K1500 6,2-12,4 1500

K1550 6,9-18,0 1550

K1650 6,9-15,7 1650

K1750 9,0;9,3 1740

K1850 6,9 1840

K1900 6,9 1920

Mpumevanne - B TOCT 6727 knacc Bp500 o6o3Ha4veH kak Bp1.

(N3ameHeHHas pegakuusa, Mam. N 1).
6.2.8 PacuyeTHble 3Ha4eHUsi CONPOTUBIIEHNS apMaTypbl PACTSXKEHUIO &, ONpeaensitoT no opmyne

R = e (6.10)
rae vy, - KoaULMEHT HaAEXHOCTM N0 apMaType, MPUHUMAEMbIi:

ONA npegenbHbIX COCTOSHUIA NepBon rpynnbl paBHbiM 1,15 - ona apmatypsl knaccos A, K1550-K1900 u 1,20 - ans apmarypsl
knaccos B, Bp, K1400-K1500;

ONs npegenbHbIX COCTOSHMI BTOPOW rpynnbl - paBHbiM 1,0.

PacueTHble 3Ha4eHUst CONPOTUBNEHNS apMaTypbl PacTskeHnio K, npuBefeHbl (C OKPYrMeHeM) Ans npeaesibHbIX COCTOAHMIA

nepBoii rpynnel B Tabnuue 6.14, BTopoii rpynmbl - B Tabnuue 6.13. Mpy 3ToM 3HaveHus A, ANs npeaenbHbIX COCTOSHWUI NepBoi

rpynnbl NPUHATLI paBHbIMXA HAUMEHbLLUUM KOHTPOIIMpyeMbIM 3Ha4€HUAM MO COOTBETCTBYOLLMM CTaHOapTaM.

3HaveHus pacyeTHOro conpoTuBNeHnA apmMaTtypbl CXaTuto R.SC npuHMMaroT paBHbIMXA pPpacY4eTHbIM 3Ha4YE€HUAM CONpPOTUBIEHUA

apmaTypbl pacTseHWo &, HO He Boree 3HayYeHuiA, COOTBETCTBYIOLMX AehOpMaLMAM YKOPOUeHUs GeToHa, OKPYKatoLero CxaTyto

apmatypy: He 6onee 400 Mla - nNpu KpaTKOBPEMEHHOM OENCTBMM Harpy3ku, He Gonee 500 Mla - npu gnuTensHOM AENCTBUM
Harpysku.
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Onsa apmatypbl knaccoB B500 u A600 rpaHuWyHble 3Ha4YeHUs COMPOTMBIIEHUA CXaTUIO MNPUHUMAKOTCA C MOHMXaKLWUM
Ko3apprLIMEeHTOM yCrioBuit paboTsl. PacyeTHble 3HauYeHUs A, npuBefeHbl B Tabnuie 6.14.

(MN3meHeHHas pegakuus, U3m. N 1).

Tabnuua 6.14

Knacc apmartypebl 3HaveHus pac4YeTHOro ConpoTMBIEHNS apMaTypbl ANa NpegenbHbIX COCTOAHWUI NepBOr
rpynnel, MlMa
pacTspkeHunio R oxatmo R,
A240 210 210
A400 340 340
A500 435 435(400)
A600 520 470(400)
A800 695 500(400)
A1000 870 500(400)
B500 415 415(380)
Bp 500 415 390(360)
Bp 1200 1000 500(400)
Bp 1300 1100 500(400)
Bp 1400 1170 500(400)
Bp 1500 1250 500(400)
Bp 1600 1340 500(400)
K1400 1170 500(400)
K1450 1200 500(400)
K1500 1250 500(400)
K1550 1350 500(400)
K1650 1435 500(400)
K1750 1515 500 (400)
K1850 1600 500 (400)
K1900 1670 500 (400)
MpumedaHue - 3HaveHuss R . B CKOBGKax MCMOMb3YIOT TOMLKO MpU pacyeTe Ha KpaTkoBPEMEHHOE AeicTBIe
Harpysku.

(N3meHeHHas pegakuus, U3m. N 1).
6.2.9 PacyeTHble 3Ha4YeHust st ansa apmatypbl knaccos A240...A500, B500 npueegeHbl B Tabnuue 6.15.

[ns nonepeyHoi apMaTypbl BCEX KNaccoB PaCHETHbIE 3HAYEHUS CONPOTUBMEHUS R, creayeT npuHumarth He Gonee 300 MMa.

Tabnuua 6.15

Knacc apmartypebl PacuyeTHble 3HaYeHMs1 CONPOTMBINEHNS MOMNEPEYHON apMaTypbl (XOMYTOB U
OTOTHYTbIX CTEP)KHEW) PACTSKEHMIO AN NpefenbHbIX COCTOSIHMIA NePBOW rpynnbl,
Mla
A240 170
A400 280
A500 300
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B500 | 300

6.2.10 OcHoBHbIMU AedOpMaLMOHHBIMY XapaKTepUCcTUkaMm apmaTypbl SBASIOTCH 3HAYEHWS:

- OTHOCUTENbHbIX AethopMaLmii YATUHEHNSt apMaTypbl €5 NPU AOCTKEHUM HAMPSKEHUSIMU PACHETHOTO COMPOTUBNEHNS & ;
- MOAYNs yNpyrocTu apmartypbl X, .

6.2.11 3HaveHna OTHOCUTENMbHbLIX AedopMaLmnii apMaTypbl Z.q NPUHAMAKOT PaBHBLIMU:

- And apmartypbl C q3|/|3|/|‘-IeCKVIM npenenom Teky4yectun

R.S
0= —%; (6.11)
E.S
- Ana apMaTtypbl C YCITOBHbIM NpeaefniomMm TeKy4ectu
R.S

&5
6.2.12 3HaueHust MOayINs YNPYrocTu apMatypbl &, NPUHUMAIOT OAVHAKOBBLIMU MPY PACTSHKEHUM U CKATUM U PABHBIMU:

£.=1,95103 MMa - ans apmatypHbix kaHaTos (K);

£.=2,010> MNa - ans octanbHoi apmatypbl (A 1 B).

6.2.13 Owunarpammbl cocTosiHus (4edopMUpPOBaHMSA) apMaTypbl MPUMEHSILOT NPU pacyeTe Xenes3obETOHHbIX 3M1EMEHTOB MO
HennHerHon 4edopMaLMOHHON Mogenu.

Mpn pacyete xene3obeTOHHLIX 3NIEMEHTOB MO HENMWHEWHOW AedOpMauUMOHHOM MOLENN B KA4yeCTBE PaCYETHOM Auarpammbl
COCTOSHMA  (0eOPMUPOBaHNA) apmaTypbl, YCTaHaBNMBaloOWER CBA3b MEeXOY HanpskeHusamn &, U OTHOCUTENbHBIMM

dedopmaumamn £, apMaTypbl, NPUHUMAIOT YNPOLLEHHbIE AnarpammMbl Mo Tuny avarpamm MpaHaTna ans apmatypbl ¢ GUanYeckuM
npenenom Tekyyectn knaccoB A240-A500, B500 aByxnuHenHyto guarpammy (CM. pUcyHok 6.2, a), a Ans apmartypbl C YCIOBHbIM
npeaenom Tekyyectu knaccos A600-A1000, Bp1200- Bp 1500, K1400, K1500 n K1600 - TpexnuHenHyto (CM. pucyHok 6.2, 6), 6e3
y4yeTa ynpoyHeHUs 3a NroLwagkon TEKy4ecTu.

,D,VIaI'paMMbI COCTOAHMA apMaTypbl NMpU pacTdaXXeHun n oxatun npuHMMarT OaMHaKoOBbIMKU, C YH4ETOM HOPMUPYEMbIX PaCHETHbIX
ConpoTUBNEHUN apMaTypbl paCTaXeHU U CXaTuto.

[Jonyckaetca B ka4ecTBe pacyeTHbIX AuarpaMM COCTOSIHUS apMaTypbl UCMONb30BaTh KPUBOMUHEWHBIE PacYETHbIE AuarpaMMbl,
annpokcumupyoLme hakTuieckne auarpaMmmbl 4ePOPMUPOBaAHNS apMaTypsbl.

6.2.14 HanpsbkeHus B apmatype &, COMMacHO ABYXMMHENHOW Anarpamme COCTOSIHMS apMatypbl ONpeaensioT B 3aBUCUMOCTU

OT OTHOCUTENbHLIX Aedopmaumit £, no popmynam:

npu 0 =g, <&,
s B (6.13)
npu .0 =, £,

G, = R,. (6.14)

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/554403082#A8E0NK
http://docs.cntd.ru/document/554403082#A8E0NK

CIN 63.13330.2018 BeToHHbIEe 1 ene3o6eToHHbIe KOHCTPYKUMKU. OcHOBHbIE nonoxeHus. CHull 52-01-2003 (c N3ameHeHnem N 1) CtpaHuua 31
Ce00 npasun om 19 dekabpsi 2018 e. Ne 63.13330.2018

BHavenus E,q, E; u A; npuHumator cornacHo 6.2.11, 6.2.12 u 6.2.8. 3HauveHus OTHOCUTENbHOM Aedopmaumn £,

npuHumatoT pasHbimn 0,025.

M pacyeTHbIX OOOCHOBaHWA MPUHUMATL BENUYMHY

Jonyckaetca no pesynsratam  9KCNEpUMEHTamnbHbIX  UCMbITaHWA
oTHOocuTenbHoW Aedopmauun £.1 MeHee unu Gonee 3HayveHus 0,025 B 3aBMCMMOCTM OT Mapku CTanmu, TWMa apMUPOBaHWS,

KPUTEePMSt HAIEXKHOCTM KOHCTPYKLIMK 1 OPYTMX (DaKTOPOB.

Teh Tgd
Tgp = Ty = RS Do = 1,1R3
Ten = Ry
o, = 0,9R,
alrv.:th3 - armglEs
Es0 Es2 %5 B Eap Esp £5
a &

a - AByXNMHenHasa anarpamma; 6 - TpexnuHeHas guarpammMa

PucyHok 6.2 - [lnarpaMMbl COCTOSIHUS pacTAHYTOW apMaTypsbl
6.2.15 HanpshxeHus B apmatype F; COMMacHO TPeXNUHEeNHOW Auarpamme COCTOSAHUS apMatypbl ONpeaensioT B 3aBUCMMOCTY

OT OTHOCUTENbHbLIX Aedopmaunin £; no popmynam:

npu 0 =g, <8y
(6.15)

npu £, £E; =8,

1= st | B 781 Od | p o2q1p, . (6.16)

s = R R
5 Zs0 — s 5

3Havenus £;7, &, u A, npuHumatot cornacHo 6.2.11, 6.2.12 1 6.2.8.
3HayeHust HaNpsHKeHN &4 NPUHUMAaIOT paBHbIMK 0,9 &, , @ HanpskeHUn ;4 - paBHo 1,1 &, .

A
3HayeHWsi OTHOCUTENbHbIX AeopMaLUmnit £,y NPUHMMAIOT paBHbIMM z * a Aedopmaumii £, - pasHbiMu 0,015.
5

7 BETOHHbIE KOHCTPYKLUU

KoHcTpykumm paccmaTpuBatoT kak 6ETOHHbIE, ECNN UX NPOYHOCTL oBGecneveHa OgHUM TOMbKO GETOHOM.

BEeTOHHbIE 3NEMEHTDI NMPUMEHSAIOT:
- NpeMMylecTBeHHO Ha CXaTtue npu pacnorioXXeHun I'IpOL'LOJ'IbHOVI cXKvMatroLen cunel B npegenax nonepevyHoro ce4dyeHud

3MeMeHTa;
- B OTAENbHbIX CryYasix B KOHCTPYKUMSIX, paboTalolwmx Ha cxkaTue npu pacrnonoXeHUn NpPomOofibHOM CXXUMAaKLWeEN cunbl 3a
npegenamy MonepeyHoOro CeveHusl drieMeHTa, a Takke B U3rmbaembiX KOHCTPYKUMSIX, KOrda WX paspylleHVWe He npefcTaBrsieT
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HeﬂOCpe,D,CTBeHHOIZ OMacHOCTU ANd XU3HW noaen u COXPaHHOCTU O60pyﬂ,OBaHI/IF|.

KoHcTpykumm ¢ apmatypoi, nnowiagb CeYeHUsi KOTOPOM MeEHbLLE MUHUMANbHO AOMNYCTUMOWM NO KOHCTPYKTUBHBLIM TPeboBaHMAM
10.3, paccmaTpuBatoT Kak OETOHHbIE.

7.1 PACYHET BETOHHbIX JIEMEHTOB MO NPOYHOCTH

7.1.1 BETOHHbIE ANEeMEHThI paccynTbiBaOT NO NPOYHOCTU HaA aencrene npoAoSibHbIX CXXUMaKLWmMX cun, n3rnbaroLmx MOMEHTOB
M nonepeYHbIX Cui, a Takkke Ha MeCTHOe CXXaTue.

7.1.2 Pac4yeT no npo4HOCTM GETOHHbIX 3NEMEHTOB MNPV AENCTBUM NPOJOMLHON CXMMAIOLEN Cunbl (BHELEHTPEHHOE CXaTue) un
n3rmbaroLero MOMeHTa crnegyeTt NPOU3BOAMTL AN CeYEeHUIA, HOPManbHbIX K MX MPOAONbHOM OCU.

PacyeT OETOHHLIX 3rEeMEHTOB MNPOM3BOAAT Ha OCHOBE HEeNUHEWHOW OedopMauuoHHoW mogenu cornacHo 8.1.20-8.1.30,
NpMHUMasa B pPacyeTHbIX 3aBUCUMOCTSX MNMowWagb apMaTypbl paBHOW Hymw. [onyckaetca pacyeT OETOHHbIX 3f1EMEHTOB
NPSAMOYrONbHOIrO M TaBPOBOTO CEYEHUN MpU OENCTBUMU YCUIUIA B NIOCKOCTM CUMMETPUM HOPMAasibHOro CeYeHusi Npou3BOaAUTb MO
npeaenbHbIM yeunusam cornacHo 7.1.7-7.1.12.

7.1.3 BeTOHHbIe anemMeHTbl B 3aBMCMMOCTU OT YCNoBun ux paboTbl u TpeboBaHun, NpeabsaBnseMblX K HUM, pacCinTbiBalOT MO
npegenbHbIM yeunusam 6e3 yyeta nnm ¢ y4etoM conpoTueneHns 6eToHa pacTsiHyTON 30HbI.

Bes yyeTta conpoTuBneHns 6eToHa pacTAHYTON 30HbI (CM. PUCYHOK 7.1) NPOM3BOAST pacyeT BHELEHTPEHHO CXaTblX 311eMEeHTOB
NP1 PacronoXeHnn NPOAONbHOM CXUMAIOLLEN CUMbl B Npedenax MonepeyHoro CeveHust anemeHTa, NpuHUMasl, YTo AOCTUXKEHUE
NpefenbHOro COCTOSIHUA XapaKTepusyetcsl paspylieHnemM cxkartoro 6etoHa. ConpoTuBreHue 6GeToHa CxaTuio Npu pacyete Mo
npeAenbHLIM YCUMUSAM YCMOBHO MPEACTABMSIOT HaNPshKeHUSIMU, PaBHbIMK Ky , paBHOMEPHO pacrnpefeneHHbIMK Mo YacTu CKaToil

30HbI (YCIOBHOW CXXaTOW 30HbI) C LEHTPOM TSHXKECTU, COBMNagatrLLuM C TOYKON NPUNOXEHUs NpogonbHON cunbl (cm. 7.1.9).

Ry

I N = NN N 77 }Z

> = 4

Uewnp
TAHBCTH
CeMeHnA

Ye

PucyHok 7.1 - Cxema ycuuii 1 anopa HanpshkeHuin B Ce4eHUM, HOpMasibHOM K NMPOACTbHOM OCK BHELLEHTPEHHO CXKaToro GETOHHOTo
anemeHTa, paccyMTbIBAEMOrO MO NPOYHOCTM Ge3 yyeTa ConpoTUBeHUst 6eToHa PacTAHYTON 30HbI

C y4eToM conpoTuBreHust 6eToHa pacTsHYTOM 30HbI (CM. PUCYHOK 7.2) NPON3BOAAT pacyeT areMeHTOB, paboTatloLmx Ha cxaTtue
npyv pPacrnosioKeHUN MPOLOSIbHOM CXMMAIOLLEN CUMbl 32 NpeaenamMy nornepeqyHoro CeYeHnsa arnemeHTa, u3rmbaemMbix Sr1EeMEHTOB, a
TakKe 9NMeMEeHTOB, B KOTOPbIX He AONyCcKalT TPEeLUMHbl MO YCNOBMSAM 3KChfyaTaumm KOHCTpykuui. lMpu atom npu pacyete no
npegenbHbIM YCUNUSAM MPUHMMALOT, YTO MpefernbHOe COCTOSHWE XapakTepu3yeTcsi LOCTWXKEHVWEM NpedenbHbIX yecunun B 6eToHe
pacTsIHYTOW 30HbI, Onpedensemblx B NpeanonoxeHnn ynpyron pabotsl 6etoHa (cm. 7.1.9, 7.1.10, 7.1.12).
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PucyHok 7.2 - Cxema ycunuii u antopa Hanps>keHUn B Ce4eHNW, HOpManbHOM K NPOAOSbHOM OcU N3rnbaemoro (BHELEHTPEHHO
cxaToro) 6eTOHHOro afieMeHTa, pacc4MTbiBAEMOrO MO NPOYHOCTM C Y4ETOM COMPOTUBNEHUSA BETOHA PacTAHYTOMN 30HbI
7.1.4 Pac4yet no npovHOCTM BETOHHBLIX ANEMEHTOB NPV AENCTBUM NONEPEYHbIX CM NPOU3BOAAT M3 YCIOBUSI, MO KOTOPOMY CymMMa

i
COOTHOLWEHNN TNnaBHOIO paCTﬂerBalOLLlerO HaonDKeHl/lﬂ K paCLIeTHOMy conpoTuneneHnto 6eTOHa OCeBOMy paCTﬂ)KeHV”O —mf
Ry
Gmﬂ
rMaBHOIo CXXmMarLlero HanpsaXeHna K pac4eTHOMY CONMpoOTUBIEHUIO 6eToHa OCeBOMY CXaTuto AOJIMKHa ObITb He bonee 1,0
b

7.1.5 PacyeT no npo4HOCTM BETOHHbLIX 3MEMEHTOB Ha AEWCTBME MECTHOW Harpysku (MecTHOoe cxaTue) Npou3BOAST COrnacHo
8.1.43-8.1.45.

7.1.6 B GETOHHbIX 3leMeHTax B criyyasix, npueefeHHbIX B 10.3.7, HeobxoaMmo npegycMaTpyBaTb KOHCTPYKTUBHYIO apMatypy.
PacuyeT BHELIEHTPEHHO CXKaTbIX 6ETOHHbLIX 3MIEMEHTOB NO NpeAenbHbLIM YCUNUaM

7.1.7 Mpwn pacyeTe NO NPOYHOCTU BHELEHTPEHHO CXaTbiX BETOHHbBIX 3NEMEHTOB Ha AEWCTBME CXMMAIOLLEN NPOAOINbHOW CUTbl
cneayet yuuTbiBaTh Cry4anHblin SKCLIEHTPUCUTET £, MPUHUMAeMbI He MEHee:

- 1/600 oNuHbI aNemMeHTa UNM PacCcToAHNUA MeXay ero Ce4eHNs MU, 3aKpPeNeHHbIMW OT CMELLEHNS;
- 1/30 BbICOTbI CEYEHUS;
- 10 Mm.

[Ona anemMeHTOB cTaTUyecKku HeonpeaennmMbix KOHCprKLI,VIl7I 3Ha4YeHune JKCUeHTpucutetTa I'IpOD,OJ'IbHOVI Cunbl OTHOCUTENIbHO
LeHTpa TAXEeCTU NpuBEAEHHOro Ce4eHuA £ NPUHUMAaoT paBHbIM 3HAYEHUHO SKCLEHTPUCUTETA, MOMYYEHHOro W3 CTaTtU4ecKoro

pac4eTta, HO HE MeHee &, .

[lns anemMeHTOB CTaTMYECKN OMnpeneniMMblX KOHCTPYKLUMIA SKCLEHTPUCUTET £ NPUHUMAIOT PaBHbIM CyMMe SKCLIEHTPUCUTETOB -
U3 CTaTMYECKOro pacyeTa KOHCTPYKLMIA U CriyYanHoro.

I
7.1.8 Mpu rmMBKOCTN BNemMeHToB — = 14 HeoBX0AMMO yuMTbIBaTb BMUSHME HA UX HECYLLYK CNOCOBHOCTb MPOrMGOB nyTem
I

YMHOXEHUA 3Ha4eHnin gp Ha koadduument Tl, onpegensiembii cornacHo 7.1.11.

7.1.9 Pacyer BHEUEHTPEHHO CXaTbIX OETOHHbIX 3NIEMEHTOB npu pacnonoXeHnum I'IpO,CI,OJ'IbHOI7I CXXUMAIOLLEN CUnMbl B npenenax
nonepevyHoro cevyeHuna anemMeHTa npomn3BoadaT U3 ycnoeus

NZR, 4, (7.1)
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roe No- ﬂeﬁCTBerLIJ,aﬂ npoponbHaaA cuna;

A, - nnowaab cxaroii 3oHbI GeToHa, onpeaensemasi U3 YCrioBUsi, YTO €€ LIEHTP TSHKECTU COBNAAAET C TOYKOW MPUMOXEHUS
npogoneHon cunel & (c yyetom nporun6a).

,D,J'lﬂ ANEMEHTOB NPAMOYroJibHOIro ce4eHuns
2.8p -
&:b-k-(l—T?”]. 7.2)

[onyckaetcsi Npy 3KCLEHTPUCUTETE MPOAONLHONM cumbl & = &2/ 30 n iy =204 pacyeT BHELEHTPEHHO CXKaTblX 3MEeMeHTOB
MNPSAMOYrOMbHOTO CEYEHNS! MPOM3BOANTL M3 YCIOBUS

N=gpR 4, (7.3)
roe 4 - nnowanab NonepevyHoro CeYEHUst ANEMeEHTa;
y y i
P - koatppULMEHT, NPUHUMAEMbIA NPU ANUTENbHOM AEWCTBUM Harpysku no Tabnuue 7.1 B 3aBUCUMOCTM OT MMGKOCTU —

{
3nemMeHTa, Npy KPaTKOBPEMEHHOM AENCTBMU Harpy3ku 3HaveHuss ' onpegensitoT no NMHENHOMY 3akoHy, npuHumas P =0,9 npu il

{
=10 n 9=0,85 npu ;% =20;

fn - pacyeTHada gnuHa anemMmeHTa, onpeaendemMasa Kak ons Xene3obeTOHHbIX 31TIEMEHTOB.

Tabnuua 7.1

inih 6 10 15 20
P 0,92 0,9 0,8 0,6

BHeLEHTPEHHO cxaTble OETOHHbIE 3NEMEHTbI, B KOTOPbLIX MOSIBNEHUE TPELUMH He AOMycKaeTcs Mo YCroBWUsIM SKCnyatauuu,
He3aBMCMMO OT pac4yeTa 13 ycrnoBusi (7.1) AOMmKHbI ObITb NPOBEPEHBI C YH4ETOM COMNPOTUBIEHNS BETOHA PaCTAHYTOWM 30HbLI U3 YCNOBUS

Ry A
A=
A . (7.4)
—gg M-y 1
i
[nsa anemeHTOB NPSIMOYrONbHOIO ceyveHus ycrosue (7.4) umeet sug
N RE
6é‘|:| i 1 (7.5)
i

B cdopmynax (7.4) n (7.5):
Al - nnowaae nonepeyHoro ceyeHns GETOHHOIO 3NeMEHTa;

I - momeHT nHepunn cevyeHus D©ETOHHOro anemeHTa OTHOCUTENBHO ero LEeHTpa TAXEeCTH;

J¥i - pacCTosAHne OT LeHTpa TAXECT Ce4eHnd anemMmenTa o Hanbonee PaCTAHYTOro BOJIOKHA,
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T - koacpcbmumeHT, onpepensiemblnt cornacHo 7.1.11.

7.1.10 PacyeT BHELIEHTPEHHO CXKaTbiX OETOHHbIX 3NTIEMEHTOB MPWU PacMoNoXeHUN NPOAOTbHOM CXXUMALOLLEN CUMbl 3a Npeaenamm
ronepe4yHoro cedeHus anemMeHTa NponsBoasT n3 ycnosun (7.4) n (7.5).

7.1.11 3HayeHune koacbcpuumeHTa ], yunTbiBaIOLWENO BMUSIHWE NporMba Ha 3HaYeHue IKCLEHTpUCUTETa NPOAOSbHON CUTbl =

onpepensitoT no gopmyne

N (7.6)

roe A, - ycrioBHas kpuTuyeckas cuna, onpegensiemas no gopmyne

=
I

(7.7)

i

roe [} - XeCTKOCTb anemeHTa B npeaenbHON Mo NPOYHOCTM CTaaun, onpeaensemas Kak ans >kene3obeToHHbIX aneMeHToB, Ho 6e3
y4yeTa apmartypsl, cornacHo 8.1.15.

Pacuet nsrn6aembix 6€TOHHbIX 3/IEMEHTOB MO npegefnbHbIM YCUNMUAM

7.1.12 PacueT n3rnbaembix 6€TOHHbIX 3NeMEeHTOB cregyeT NPOU3BOANTb M3 YCITOBUS
MMy, (7.8)
roe Ad - narmbaroLLmin MOMEHT OT BHELLHEN Harpysku,;

Mu;f - NpeAernbHbIv U3rMbaroLLNi MOMEHT, KOTOPbIA MOXET ObITb BOCNPUHST CEYEHMEM ATIEMEHTA.
3HaueHune Mu;f onpegensoT no opmyre

roe ¥ - MOMEHT COMPOTUBIEHNSI CEYEHNS 3NEeMEHTa Ans KpaHero pacTsHyTOro BOMOKHA.

,D,J'Iﬂ 3NNEMEHTOB NPAMOYroJibHOIro ce4veHuns
o2t (7.10)

8 XKENNE3OBETOHHbLIE KOHCTPYKLIUU BE3 NMPEABAPUTENIbHOIO HAMPAXXEHUA APMATYPbI

8.1 PACYET 3JNIEMEHTOB XENE3OBETOHHbIX KOHCTPYKLUWIXA NO NPEAENIbHLIM COCTOAHMAM NEPBOW
reynnbl

Pacuert xxene306eTOHHbIX 31IEMEHTOB Mo MPOYHOCTHU

YKene3obeToHHbIE 3MEMEHTHI paccynTbiBalOT NO MNPOYHOCTU Ha aencrene uM3rmbarwolmx MOMEHTOB, npoaoNbHbIX CwUI,
nonepeyHbIX CUn, KpyTAawmx MOMEeHTOB U Ha MeCTHOe pencreue Harpysku (MeCTHoe cXartue, npo,annMBaHme).

Pacuet no NMPOYHOCTHU Xene3o006eTOHHbIX 3/IeMeHTOB Ha AeNCcTBME U3rnbaromnx MOMEHTOB 1 npPoAOoJIbHbIX CUN
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Obuwue nomnoxxeHusi

8.1.1 PacuyeT No NpPOYHOCTU XEene3oOETOHHbLIX 3MEMEHTOB NpU OEWCTBUN U3rMbaloLLMX MOMEHTOB M MPOAONbHbLIX CUI
(BHELEHTPEHHOE CXXaTWe UK PacTsbKEHME) criegyeT NPOoM3BOANTL ANs1 CEYEHUIA, HOPMarbHbIX K MX MPOAONbHON OCHU.

PacuyeT no npo4yHOCTM HOpMAarbHbIX CEYEHUI Xene300eTOHHbIX 3NeMEeHTOB crnedyeT MpPOM3BOAWUTbL Ha OCHOBE HEMWMHEWHON
nedopmaumoHHon mogenu cornacHo 8.1.20-8.1.30.

[onyckaetcs Npou3BoaWTb pacyeT Ha OCHOBE NpefernbHbIX YCUTUN:

- Xene300eTOHHbIX 3M1EMEHTOB MNPSIMOYIOflbHOro, TaBPOBOFO W [BYTAaBPOBOMO CEYEHWA C apMaTypoW, PacrofOXeHHOW Y
NepneHanKynsapHbIX K NAOCKOCTM n3rnba rpaHein anemeHTa, Npy AEACTBMU YCUIUIA B MITOCKOCTU CUMMETPUM HOPMAarbHBIX CEYEHUI
cornacHo 8.1.4-8.1.16;

- BHELIEHTPEHHO CXaTbIX 3NIEMEHTOB KPYITOro 1 KOMNbLEBOrO NONEPEYHbIX CEYEHMI - N0 NpunoxeHuto .
(N3meHeHHas pegakuus, Mam. N 1).

8.1.2 lNpwn pacyeTe BHELIEHTPEHHO CXaTbiX 3MEMEHTOB CNeAyeT yyuTblBaTb BrMsHWE npormba Ha KX HecyLlyr cnocobHOCTb
nyTem pacdeTa KOHCTPYKLUA Mo 4edpopMMpPOBaHHON CxeMe.

!
,D,OI'IyCKaeTCFl npon3BoaUTb pacyeT KOHCTPYKUUK Mo HeaedopMUpoOBaHHON cxeme, y4yuTbiBaa npu rmbkocTu A = 14 BnusiHne
I

nporvba sneMeHTa Ha ero NPOYHOCTb MYyTeM YMHOXEHWUS Ha4YanbHOro 3KCLeHTpucuTeTa £ Ha koadduumeHT T, onpenensembii
cornacHo 8.1.15.

8.1.3 [ns ene3obeToHHbIX 3MEMEHTOB, Y KOTOPbIX MpedernbHOe ycunme no MPOYHOCTU OKasblBAETCS MEHbLUE NpeaenbHOro
ycunus no obpasoBaHuio TpewwmH (cm. 8.2.8-8.2.14), nnowagb cedeHUs MpoAOnbHOW pacTAHYTOM apmaTtypbl AOmkHa ObiTb
yBenuyeHa no cpaBHeHUIO C TpebyeMon M3 pacyeTa no NpoOYHOCTU He MeHee 4YeM Ha 15%, unm onpegeneHa w3 pacuyera no
NPOYHOCTUN Ha AeNCTBUE NPeaenbHOro ycunms no obpasoBaHmio TPELLMH.

Pacyem o npoyHocmu HOpMarsbHbIX cedeHul o npederbHbIM yCunusm

8.1.4 MNpepenbHble ycunus B ce4eHnn, HopmarnbHOM K MPOAONbHOM OCK aneMeHTa, crieqyer onpeaenstb UCXo4s U3 cnegytoLmx
NpeAnocbINoK:

- conpoTtueneHune b6eToHa pacTaXXeHno NpUHMMaloT paBHbIM HYIIO;

- conpoTtuBneHne 6GeToHa CXaTuio NPEeACTaBMSAETCS HanPsPKEHUSIMU, PaBHbIMU RE, M paBHOMEpPHO pacrnpeaeneHHbIMKU Mo
CXXaTol 30He DEeTOHa;

- p,eq)opmau,mm (Hanmeeva) B apmMatype onpenenarT B 3aBUCUMOCTU OT BbICOTbI cXaTow 30Hbl BETOHa;

- pacTArVBaroLLME HaMNpsXKeHUs B apMaType NPpUHUMAtOT He Gonee pacieTHOro CONPOTUBNEHMUS PaCTSKeHNIO A ;

- CKMMaloLLMe HanNPsKeHUst B apmMaType NpUHUMaLOT He Gonee pacyeTHOTO COMPOTUBIEHUS CKaTUIO A, .

8.1.5 Pacuet no NPOYHOCTU HOPManbHbIX cevyeHun cnenyet npon3BognTb B 3aBUCUMOCTU OT COOTHOLLEHUA MexXay 3Ha4YeHunem

X
OTHOCMWTENbLHOM BbICOTHI CXXaTol 30HbI 6eToHa E_, = ;2—, onpegendemMbiM N3 COOTBETCTBYHLNX ycn0|31/|17| paBHOBECUA, N 3HAYEeHNEM
]

rpaquHon OTHOCMUTENBHOWN BbICOTHI CXXaTOW 30HbI E_'R , MPY KOTOPOM npeperibHoe COCTOAHME arnemMeHTa HacTynaet ogHOBpeMEHHO C

AOCTUXeHnem B paCTFIHyTOIZ apmMaTtype HanpsXXeHuda, paBHOro pac4eTHOMY COMPOTUBIIEHUIO R.S .

8.1.6 3HaueHune £ p onpepenstoT no opmyne
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Xp 0,8
R T e o1
| 1+ sal (8.1)

B2

rAe £; 4 - OTHOCUTENbHas fedopMaLys PacTsHYTON apmMaTypbl MpU HANPSXKEHNSIX, PaBHbIX &, onpeaensiemas no gopmyre

B, = iy (8.2)
LX) E.s ) -

Epa - OTHOCUTENbHAs AedopMauus CxxaToro GETOHa NPW HaMPSHKEHUSIX, PaBHbIX Ky, NPUHUMaeMasi B COOTBETCTBUM C 6.1.20
npy HENPOAOIHKNTENbHOM AECTBUU Harpy3Kku.

Ona tspkenoro 6etoHa knaccoe B70-B100 n anst menkosepHuctoro 6etoHa B uncnutene cgpopmynel (8.1) Bmecto 0,8 cnepyet
npuHumateb 0,7.

8.1.7 I'Ipm pacyeTe BHELEHTPEHHO CXaTbIX KEene3ob0EeTOHHbIX 3MEMEHTOB B HadarbHOM OKCUEHTpUCUTETE NPUNOXeHna
I'IpO,D,OJ'IbHOVI Ccunbl & cneayet y4yuTbiBaTb cnyanleM OKCLUEeHTpUCUTET £, , I'IpVIHVIMaeMbIVI HE MeHee!

- 1/600 oNuHbI aNemeHTa UNM PacCcToSHNUA MeXay ero Ce4eHUsIMM, 3aKPENEHHbIMW OT CMELLEHNS;
- 1/30 BbICOTbI CEYEHUS;
-10 Mm.

[Onsa anemMeHTOB cTaTU4yecku Heonpeaenumbix KOHCprKLI,VIl7I 3HavyeHue IKCcLeHTpUcuTeTa MNPOLOSIbHOW CUMbl OTHOCUTENLHO
LeHTpa TAXEeCTU NPUBEAEHHOro CeYeHua & NPUHUMAaoT paBHbIM 3HAYEHUIO SKCLEHTPUCUTETA, MOMYYEHHOro K3 CTaTtu4eckoro

pacyeTta, HO HE MeHee &, .

,D,J'Iﬂ ANeMeHTOB CTaTU4eCKn onpenennmblix KOHCprKLWIVI AKCLIEHTPUCUTET £ NPUHUMAIOT paBHbIM CYMME 3KCLIEHTPUCUTETOB U3
CcTaTun4eckoro pac4yeta KOHCprKLI,MVI n cnyqaﬁHoro.

Pacuyem usesubaembix aneMmeHmos

8.1.8 Pacuet no npo4HOCTU ceveHnii narnbaembix reMEHTOB NPOM3BOAAT U3 YCINOBUSI
MMy, (8.3)
raoe A4 - n3armbaloLmm MOMEHT OT BHELLHEN Harpysku;

M

ui - MPeAenbHbIN N3rnbatoLLnini MOMEHT, KOTOPbIN MOXET GbiTh BOCTIPUHSAT CEYEHUEM 3rIeMeHTa.

x
8.1.9 3HaueHne Mu;f ans n3rmbaemMbix areMeHTOB NPSIMOYTONbHOIO cedeHuns (CM. pucyHok 8.1) npwm E= ET = E..R onpegensioT
]
no cpopmyne
Muff:RE:I"-E:"x'('sgﬂ_D=5X}+Rsc'ﬂ;'(kﬂ_ﬂj’ (8.4)

MpU 3TOM BbICOTY CXaTol 30HbI X ONpeaensitoT no dpopmyne

= Rs'ﬂs_ﬂsc'ﬂ.;
Ry b
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o] —
y ' e Rp Ay A ;; *
——— L/

=R \17

o] s
sy

b

PucyHok 8.1 - Cxema ycunuii n antopa HanpsKeHUn B CE4EHNN, HOPMaribHOM K NPOAONbHON ocn n3rnbaemoro xene3obeToHHOro
3nemMeHTa, Npu ero pacyeTe no NPOYHOCTU
8.1.10 3HaveHne Af,; AnNA n3rbaembix SMEMEHTOB, C MOMKOW B CKaToOil 30HE (TaBPOBbIE M [BYTABPOBbIE CEYEHUsI), Npu

X
E_, =—2= E_,R onpenendarT B 3aBUCUMOCTU OT NONOXXEeHUA rpaHnLbl CXXaToW 30HbI:

f
a) ecnuv rpaH1La NpoxoanuT B nornke (CM. pucyHok 8.2, a), T.e. cobnogaeTca ycrnosue

Ry A <Ry By By +R, AL (8.6)

3Havenne M, onpegensitoT no 8.1.9 kak Ansi NPSIMOYrONbHOTO CEYEHNST LUMPUHOWA E:-_:f-;

6) ecnu rpaHuua npoxoaut B pebpe (cm. pucyHok 8.2, 6), T.e. ycnosue (8.6) He cobnioaaetcs, sHadeHne Af, . onpeaensiot no

dopmyne
My =Ry b x- (g = 052) + Ry (By —B) kG (i —05-ky)+ Ry, Af(g—a’), @7
npv 3TOM BbICOTY CXXaTOW 30HbI OeTOHa X onpeaenstoT no opmyne
RooA —R A — By (bl — b)Yk
R se g EJ':_}" ) j'_ (8.8)
Ry b
bf . b}

Ai

\
N

ks

£ % <
AS AE‘
Mﬁ: —
b b
= 6

PrcyHok 8.2 - [NonoxeHune rpaHuLbl CXaToln 30Hbl B CEY4EHMU U3rnbaeMoro xerne3obeToHHOro anemMeHTa
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8.1.11 3HaueHue E:'_:f-, BBOAVMMOE B PacyeT, NPUHUMAKOT M3 YCIOBMS, YTO LUMPUHA CBeca MOMKM B Kaxayl CTOpPOHY oT pebpa
OormkHa 6bITb He 6onee 1/6 nponeta anemeHTa 1 He bonee:

a) Npu Hanm4mMm nonepeydHbIX pedep nnu npu k}- =01k -1/2* paccToaHus B CBETY MeX[1y NPOAOMNbHLIMU pebpamu;

6) NpW OTCYTCTBUW MONEepeyHbIX pebep (MMM NpU PacCTOSHUAX MEXAY HUMN GOMbLUKMX, YEM PACcCTOAHUS MeXAY MPOAOCNbHLIMM
pebpamu) u Ez_}- <01k - 6k

* YkasaHHbIe ¢chopmyrbi npusodsimces aHanoau4dHo ¢gpopmynam 6 CI 63.13330.2012. Mucbmom MuHcTpos ot 21.01.2019 N 1863-
Or/08 omHocumensHo omobpaxeHusi ¢popmyn 6 CI 63.13330.2012 pasvsacHsaemcs criedyowiee: 8 nodnyHkmax a) u 6) nyHkma
8.1.11 yka3aH 3Hak mupe. - lpumeyaHue uszomosumersi 6a3bl OaHHbIX.

B) NPV KOHCOIbHbIX CBECax MOMKM:

npw k}- =01k - 6?2_}-;

npu 0,050 Eﬁz}- <01k - 3.32_}- :

npm Ez}- < (1,054 ceechbl He yunTLIBAIOT.

8.1.12 lNpu pacyeTe Mo NPOYHOCTU M3rnbGaeMbIx ANIEMEHTOB pekOMeHIyeTCs cobnioaaTh ycrnosue x = &Ep - Ay .

B cnyuae, korga no KOHCTPYKTUBHBIM COODpaXKeHUsIM UNn M3 pacyeTta no npefenbHbiM COCTOSIHMAM BTOPOK rpynnbl MroLllanb
pacTsiHyTOW apMmarTypbl NpuHsiTa Gorblueil, Yem aTo TpebyeTtcs Ans cobnioaeHns ycnosus x = &p - Ay, AonyckaeTcs npeaernbHbii

narnbatowmit MmomeHt A, onpepensitb no copmynam (8.4) unu (8.7), MOACTaBMSIA B HUX 3HAYEHWS! BbICOTbI CXATOW 3OHbI

x= E_,R -.'EED.
8.1.13 Mpu cummeTpuuHOM apmmpoBanum, korga R, - A= R . - AL, snauenve M, onpegensior no hopmyne
Myg =R, Alhg—a’). (8.9)

Ecnun BbluncneHHas 6e3 yyeta cxaTton apmaTtypbl (A; =0) BbicOTa cXKaToM 30Hbl x « Zz', B dopmyny (8.9) nogcraensitoT

x
BMECTO ' 3HauyeHne —.

Pacyem BHEUEHIMPEeHHO CXXambIiX 3[1IeMeHImos

8.1.14 Pacuet no NPOYHOCTU NPAMOYIOSIbHbIX ceveHun BHELEHTPEHHO CXaTblX 3fieMeHTOB Npon3BoAAT N3 YCITOBUA
Ne=Ry bx(n-050+R, Alg—a), (8.10)
rae N - NpoaoJibHada cuna ot BHELUHeN Harpysku;

2 - paccTosiHUe OT TOYKM NPUMOXEHWS NPOAONbHON cunbl & [0 LEeHTpa TSHKECTU CeYeHUsI pacTsHYTON UMW HauMeHee CxXaTow
(Mpw NONHOCTLIO CXKaTOM CEYEHNM SrEMEHTa) apMaTypbl, paBHOE

e:en-n+;¥; (8.11)

3gecb T - K0O3hbULMEHT, YYNTBIBAIOLWMIA BNUSIHAE NPOAOSIbLHOIO u3rnba (npornba) anemeHTa Ha ero HecyLLy CrocoBHOCTb U
onpegensembli cornacHo 8.1.15;
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g -no8.1.7.

BbicOTy cxaTon 30HbI & ONpeaensoT:

x
a)npu &= P = &p (cMm. pucyHok 8.3) no cdhopmyrne

0
x=N+RS'ﬂ5_R“"q§; (8.12)
Ry b
6) npu E_,=;gi> £r no dopmyne
I
N+Rs-ﬂs-1+ﬂ—ﬂx A
_ —GR
x= . °R, 4 . (8.13)
B(1-&g)
N At
® R
- ——— RucAl
®° ——— R, A, AE ;; il
® i} — 4
< = =
g = W2

ay/

h

PucyHok 8.3 - Cxema ycunuii u antopa HanpsiKeHUn B CEYEHUN, HOPMaibHOM K NPOAOINbHON OCY BHELLEHTPEHHO CXaToro
Kene3obeTOHHOro anemMeHTa, Npu pacyeTe ero No NPOYHOCTM
8.1.15 3HaueHmne koadpdpuumeHTa Tl npu pacyeTe KOHCTPYKUMIA Mo HeaedopMMUPOBAHHOM CXeMe onpeaensioT no gopmyre

N (8.14)

roe A - npogonbHas cuna oT BHELLUHEN Harpy3ku;

NG?‘ - YCnoBHasaA KpUTn4eckasa cuna, onpegendemasa no d)opmyne

. D

i

=
I

(8.15)

30ecb [ - XECTKOCTb Xene3ob6eToOHHOro anemMeHTa B NpedenbHON No NpoYHOCTU CTaguu;
.-:‘D - pacyeTHada AnuHa anemMeHTa, onpegensemas cornacHo 8.1.17.

[Lonyckaetcs sHayeHne f) onpenensTts no gopmyne
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D=l Bl v+ B 1,
rae &y, £, - mopynu ynpyrocTu 6eToHa U apMaTypbl COOTBETCTBEHHO;

J.F, f.S - MOMEHTbI nHepuunn nnowagen cevyeHnst 6etoHa n Bcewn I'IpO,D,OJ'IbHOl7I apmMaTtypbl COOTBETCTBEHHO OTHOCUTENIbHO OCH,
FIpOXOD,FlLLI,EVI vyepes LeHTP TAXeCTU nonepevyHoro cev4eHna anemMeHTa;

0,15
b=
Py (0.34+8,)

Af
ipp - KOI(PULMEHT, YUMTHIBAIOLLWIA BNUSIHAE ANUTENbHOCTY AECTBUA Harpysku Py = 1+ J, HO He Gonee 2;
1

specb M, M;{ - MOMeHTbI OTHOCMTENBHO LiEHTPa HanGonee PacTHYTOMO UMK HaUMeHee CXaToro (NMPU LIENMKOM CKaToM CeYeHNi)
CTEPXXHS COOTBETCTBEHHO OT AEWCTBMUS NOMHON Harpy3ku v OT AEACTBUSA NOCTOAHHBLIX U ANUTENbHBIX HArpy3ok;

. =]
- OTHOCUTESNbHOE 3HA4YEeHME IKCLUEHTPUCUTETA NPOLOSLHOM CUSbI 0 , N(puHMMaemMoe He meHee 0,15 n He Gonee 1,5.
i

&

2

[onyckaetcs ymeHblUaTh 3Ha4eHne koadduumnenta Tl ¢ yueTom pacnpeneneHns usrnbarowmx MOMEHTOB MO ASIMHE 3MeMeHTa,
XapakTtepa ero feopmMnpoBaHns U BMSIHUS NPOrMOOB Ha 3HaYeHMe M3rMbatoLlero MOMeHTa B pacHeTHOM CEYEHMM NyTEM pacyeTa
KOHCTPYKLMM KaK YNpyro cuctemsi.

8.1.16 Pac4yeT nNo NMpOYHOCTU MPSAMOYrOfibHbIX CEYEHWA BHELIEHTPEHHO CXaTbIX 3fIEMEHTOB C apMaTypoWn, pPacrnofioXeHHOW Yy
N & !
MPOTMBONOIOXHBIX B MIIOCKOCTW 13rnba CTOPOH CeYeHUst, NPy IKCLEHTPUCUTETE MPOAONBHON CUMbl g = — U rMbkocTy =2
30

JonyckaeTcs Npou3BoAUTb M3 YCIOBUS
S (8.16)
rae A, - NpenenbHoe 3HaveHMe NPOAOILHOW CUMbl, KOTOPYIO MOXET BOCTIPUHSATL SMIEMEHT, onpeaensieMoe no (popmyrne
Nuif = (REJ : A+Rsc : ﬂs,fof:' ) (8.17)
3gecb A - nnowaab BETOHHOIO CeveHus:;
-‘qs,fof - nnowaab BCeW NPOAObHON apMaTypbl B CEYEHUM NEMEHTA;

P - koadbpUUMEHT, NPUHMMAEMBI NPU ANUTENBHOM AEACTBUM Harpy3ku no 1adnutie 8.1 B 3aBUCMMOCTU OT MMBKOCTU 3NIEMEHTA;

y . i
MPpU KpaTKOBPEMEHHOM AeNCTBUM Harpy3ku 3HadeHns ' onpeaensiioT No NUHENHOMY 3akoHy, npuHumas P=0,9 npu = =10 n @
h
Iy
=0,85 nipu E =Zz0.

Tabnuua 8.1

Knacc 6etoHa ©© npn iy /%, paBHOM

6 10 15 20
B20-B55 0,92 0,9 0,83 0,7
B60 0,91 0,89 0,80 0,65
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B80 | 0,90 0,88 0,79 0,64

8.1.17 PacueTHyl0 ANWHY f; BHELEHTPEHHO CXaToro SMeMeHTa ONPenensioT Kak ANs SEMEHTOB PaMHOM KOHCTPYKUMMU C
yyeToMm ee geopmMmMpoBaHHOIO COCTOSAHNS Npy Haubonee HEBLIFOQHOM A9 AaHHOTO SfeMeHTa PacnonOXeHUN Harpy3ku, NpMHUMas
BO BHMMaHue Heynpyrve gedopmMauumn matepmanos 1 Hanuume TpeLUyH.

JonyckaeTcsi pacyeTHyto AnuHY fj SNEeMEeHTOB MOCTOSIHHOMO MOMEPEYHOro CEYEHUst MO ANMHE | MNpU AeCTBUM NPOAOILHO
CUIbl NPUHUMATL PaBHON:

a) 4ns ANEMEHTOB C LUAapHMPHBLIM ONUpaHnemM Ha AByx KoHuax - 1,0/

0) ONA aneMeHTOB C >XeCTKOW 3afdernkon (UCKNioyaroLen NoBOPOT OMOPHOMO CEeYEeHWs!) Ha OOHOM KOHLe M He3aKpenieHHbIM
OpYrMM KOHUOM (KoHconb) - 2,0 F;

B) Orsi SNEMEHTOB C LUapHMUPHBIM HECMELLAEMbIM ONMPaHMEM Ha OLHOM KOHLE, a Ha OPYrom KOHLE:
- ¢ XecTkol (6e3 noBopoTa) 3agenkon - 0,7 §;
- C MO4AaTNMBOK (JonycKatoLLen orpaHNYeHHbIn NOBOPOT) 3agenkon - 0,9/ ;

r) NS 3aNeMeHTOB C NOAATMBbLIM LUAPHUPHBIM ONMPaHMEM (JOMYCKaoLMM OrpaHUYEHHOE CMELLLEHWE ONopbl) HA OAHOM KOHLIE,
a Ha [ipyrom KoHLe:

- C XecTkol (6e3 noBopoTa) 3agenkon - 1,57 ;

- C NogaTnMBoK (C orpaHMYeHHbIM NOBOPOTOM) 3agenkom - 2,0 7 ;

L) ANsi 9NEeMEHTOB C HECMeLLaeMbIM/ 3a4enkamMmn Ha ABYX KOHLaX:

- XecTkumu (6e3 nosoporta) - 0,57 ;

- NoAaTNMBbIMM (C OrpaHMyeHHbIM noBopoTom) - 0,8 ;

€) Ansi SNeMEeHTOB C OrPaHNYEHHO CMeLLaeMbiMK 3aernkammn Ha ABYX KOHLaX:

- XecTkumum (6e3 nosopota) - 0,8 };
- noAaTnMBbLIMK (C OrpaHUYeHHbLIM NOBOPOTOM) - 1,2 .

Pacyem UeHmparsbHO-pacmsHymbIxX 3571eMeHImMoe8

8.1.18 PacyeT no npo4HOCTU CEYEHUN LIeHTPanbHO-PacTSAHYThIX NIEMEHTOB creayeT NPon3BoanTb U3 YCNOBUA
NE=Ng, (8.18)
roe MV - npogonbHas pacTsrvBaroLLas cura ot BHELUHUX Harpy3ok;

Nuff - npegenbHoe 3HavyeHne npop,oanoﬁ CUnbl, KOTOPOE MOXET ObITb BOCMNPUHATO 3fIeMEeHTOM, onpeﬂ,enﬂemoﬂ no cbopmyne

Ny = R - -‘qs,fof’ (8.19)

roe _rﬂs,fof - NMoLwaak ceveHnst Bcel NPoAOobHON apMaTypbl.

Pacyem B8HEeUEeHMPEeHHO pacmsHymbIX 35ieMeHImos8
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8.1.19 PacyeT No MNPOYHOCTU MPSIMOYIOfIbHBIX CEYEHUI BHELEHTPEHHO PaCcTAHYTbIX 3fIeMeHTOB crieqyerT MpousBoauUTL B
3aBMCMMOCTY OT MOMOXEHUS NPOAOSbHOM cunbl

a) ecnv nNpogonbHas cuna A& npunoxeHa mexay paBHOOEWCTBYOLWMMI yCUnuii B apMatype 5 u 5" (cMm. pucyHok 8.4, a) - n3
yCNnoBun

Nog =M (8.20)
Noe'=My, (8.21)
rae N .2 I .g" - younus oT BHELHMX Harpy3ok;
M v My - npepenbHble yeunus, KOTopble MOXET BOCTIPUHSITbL CeYeHIe.
Yeunna M, v M onpegensior no popmynam
My =R, Ay —a’); (8.22)
Mys =R, A (g —a'); (8.23)

6) ecnu npogonbHas cuna A npunoxeHa 3a npefenamy paccTOsIHUS MeXAy PaBHOAEWCTBYOLLUMMW YCUNUIA B apmaType 5 U

3" (cm. pucyHok 8.4, 6) - U3 ycnosus (8.20), onpenensist npeaernbHbIi MomeHT A, no opmyne
My =Ry bz (bg—050+R,, A (hy—a" (8.24)
Mpu 3TOM BbICOTY CXaToW 30Hbl X OnpedensoT no opmyrne

= R.s'ﬂ.s_R.sc 'A.;_N
Ry b '

(8.25)

Ecnu nonyyeHHoe 13 pacyeta no copmyne (8.25) sHavenue x = &g -, B hopmyny (8.24) noacTaBnsioT x = Ep-#&,10€ Ep
onpegenstoT cornacHo 8.1.6.
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N
- RGAL 1V

. Ay
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Nl o <
=1
5 = 1417
Ay
b
a
Al
E Ry L T,
rd
—— ix;‘f y
h A_/
=77
o = <
o
5 —=RA 1322
4]
n As
h

a - Mexay paBHOOENCTBYOLMMM YyCUNWIA B apMaTtype 5 1 5 ; 6 - 3a npegenammn pacCTosiHAN MeXay paBHOO4ENCTBYOLLMMMN YCUMU
B apmatype 5 u 5"

PucyHok 8.4 - Cxema ycunui u antopa HanpsXKeHUn B ce4eHnn, HopMasribHOM K NPOAOSNbHON OCY BHELIEHTPEHHO PacTAHYTOro
Kenes3obeTOHHOro arieMeHTa, Npu pacyeTe ero no NPOYHOCTU NPY NPUMOXEHUW NPOACNBHON cunbl AT

Pac4yem o npo4YHOCcmu HOpMalsibHbIX CeYeHUU Ha OCHOBe HenuHelHOoU deghopmayuoHHOU Modernu

8.1.20 lNpwu pac4eTe No NPOYHOCTU ycunusa u gedopmManmm B CEY4EHNN, HOPMArbHOM K NPOAONBHON OCK 3NeMeHTa, onpeaenstoT
Ha OCHOBe HenvHenHon AedopMaLMOHHOW MOAENK, UCMONb3YIOLWEN YPaBHEHUSA PABHOBECUSA BHELLUHMX CUN U BHYTPEHHUX YCUNni B
CevYeHUn afnemMeHTa, a Takke criedyloLmx NoNoXeHUN:

- pacnpeaerneHne OTHOCUTENbHBIX AedpopMaLmii GeTOHa M apMaTypbl MO BbICOTE CEYEHUS ArieMeHTa NPUHUMAIOT NO NIMHENHOMY
3aKOHY (rMnoTesa niockux ceyeHunn);

- CBA3b MeXy OCEBbIMU HamMpsKEHWSAMW W OTHOCMTENbHbIMU Aedopmauusmm GeToHa M apmaTtypbl NPUHUMAOT B BUAe
AvnarpaMm cocTosiHuS (gedopMMpoBaHust) 6eToHa 1 apmartypbl;

- conpoTtueneHune beToHa paCTﬂHyTOVI 30Hbl O0NyCKaeTCA He y4uTbiBaTb, NMPUHUMadA npu EEJ!' =0 HanpsXxeHusa GEJ!' =0. B

OTAESNbHbIX Ccrydasx (Hanpumep, U3rmbaemMble M BHELEHTPEHHO CxaTble GETOHHble KOHCTPYKLUMM, B KOTOPbIX HE AOMyckaloT
TPELLMHBI) pacyeT No NPOYHOCTU NPOU3BOAST C y4ETOM paboTbl pacTaHyToro GeTtoHa.

8.1.21 lMepexopn OT antopbl HANPsXKEHU B GeTOHe K 060OLLEHHBIM BHYTPEHHUM YCUNUSM ONPeaeEnsioT ¢ NOMOLLLIO NpoLenypsbl
YNCNEHHOIO UHTErPUPOBaHUSA HaMPSXKEHUN NO HOPMarnbHOMY ceyeHuto. [Ing aToro HopmanbHOe CedeHue YCMOBHO pasfensloT Ha
Marnble y4acTKW: MpUM KOCOM BHELEHTPEHHOM CXaTuu (pacTsKeHun) U KOCOM u3rmbe - no BbICOTE U LUMPUHE CeYeHus; npu
BHELIEHTPEHHOM CXaTun (pacTskeHnn) n nsrmbe B NAOCKOCTU OCU CUMMETPUU MONEPEYHOro CeYeHMS aNeMeHTa - TONbKO MO BbICOTE
ceyeHuns. HanpsxeHus B npegenax manbix y4acTKoB NPUHMMAIOT paBHOMEPHO pacrnpegeneHHbIMU (YCpeaHEHHbIMN).

8.1.22 Npwn pacyeTe anemMeHTOB C UCMNonb3oBaHueM AedopMaLMOHHON MOAENU NPUHUMAIOT:
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- 3HaYeHVs CXMMmaloLen NPOAOMbHOM CUMbl, @ TakkKe CXMMalLWMX HanpskeHun u gedopmauunin ykopodeHus 6GeToHa u
apmMaTtypbl CO 3HaKOM "MUHYC";

- 3HaA4YeHUs pacTaArvBaroLlel NPOAONbHON CUMbl, @ TakKe PacTArMBaKOLLMX HanNpPsKeHUn 1 aedopmaumin yanuHeHus 6etoHa un
apmaTypbl CO 3Hakom "noc".

3HaKN KOOPAMHAT LEHTPOB THXKECTW apMaTypHbIX CTepXHEeW U BblAeneHHbIX y4acTKoB BGeToHa, a Takke TOYKM MPUNOXeHUs
NPOAONbHOW CWMbl MPUHMMAIOT B COOTBETCTBUM C Ha3Ha4eHHoW cuctemown koopguHat XOY. B obuem crnyyae Hayano koopguHat
aTon cuctemsbl (Touka O Ha pucyHke 8.5) pacnonaratoT B NPOM3BOSIbHOM MeCTe B Npeaenax NonepeyHoro Ce4eHms anemeHTa.

PucyHok 8.5 - PacyeTHas cxema HopMarnbHOro Ce4eHust ene3obeToHHOro anemMeHTa
8.1.23 lNpun pacyeTe HopMarbHbIX CEYEHUI MO NPOYHOCTU B 06LLIEM CryYae (CM. pUCYHOK 8.5) ncnonb3ayoT:

YpaBHEHUA paBHOBECUA BHELWIHUX CUIT U BHYTPEHHUX yCVIJ'IVIVI B HOPMaJribHOM Ce4YeHUN ArnemMeHTa:

M,= Zgbz' Ay Zpy +ZG.§;' : A.:y' : Z.sy' : (8.26)
; j
My = Zgbz' Ay 'ZE{}IJ' +ZG.§;' ' A.:y' ' Z.syj : (8.27)
; j
N=20p Myt 205 Ay (8.28)
; i

- ypaBHeHus, onpeaensaoLme pacnpeneneHne gedopmMadmin No CeYeHnto afnemMeHTa:

1 1

Ep =B +— Ly +— Ly (8.29)
E 7y
1 1

Sy =g +— Zg5 +— Zgy; (8.30)
y 7y

- 3aBUCUMOCTH, CBA3bIBaKOLLME HaNpPsAXXeHna N OTHOCUTESbHbIE ,D,e(*)opMaLlMVl 6eToHa n apMartypbl:
gy = EEJ s Ehis (8.31)

Gy = Ey v,

By (8.32)

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/554403082#A8G0NK
http://docs.cntd.ru/document/554403082#A8G0NK

CIN 63.13330.2018 BeToHHbIEe 1 ene3o6eToHHbIe KOHCTPYKUMKU. OcHOBHbIE nonoxeHus. CHull 52-01-2003 (c N3ameHeHnem N 1) CtpaHuua 46
Ce00 npasun om 19 dekabpsi 2018 e. Ne 63.13330.2018

B ypaBHeHusx (8.26)-(8.32):

M,, i’lri‘r‘JJ - u3rnbarolume MOMEHTbl OT BHELUHEN Harpy3ku OTHOCMTENbHO BbIGPAHHBIX M pacrnonaraeMbix B npegenax

nonepevyHoro ceyeHus arnemMeHTa KOOPAMHATHbIX OCel (COOTBETCTBEHHO AENCTBYHOLWMX B nriockocTax XOZ u YOZ nnv napannenbHo
um), onpegensemMble nNo popmynam:

M,=M +Ne,; (8.33)
My=M,;+Ne,, (8.34)

34ecCb de, M}d - unsrmbatome MOMEHTbl B COOTBETCTBYHOLLMX MNOCKOCTAX OT BHELLUHEN Harpyskuy, onpegensaemble U3
CTaTn4eCKoro pac4yeta KOHCTPYKLUUW;

N - npogonbHas cuna oT BHELLHEW Harpysku;

Fy é'}, - PacCTOAHNA OT TOYKMN NPUNOXKEHUA I'IpO,D,OJ'IbHOIZ cunbl A 00 COOTBETCTBYHOLLUX Bbl6paHHbIX ocewn;

Ay Zpar s Zby:‘ , T - NOWaAb, KOOPAMHATLI LIEHTPa TSKECTM -0 y4acTka GeToHa U HanpsxeHue Ha ypoBHE ero LieHTpa
TSDKECTU;

Ay, o, 2

sy Lano G-Ei'. - nnowagb, KoopaAnHaThbl LLeHTpa TAXeCTU j-FO CTepXHA apMaTypbl U HanpsaXXeHne B HeEM;

ED - OTHOCUTENbHadA p,eq)opmau.vm BOJ1IOKHa, pacnonoXXeHHOoro Ha nepecevyeHnmn Bbl6paHHbIX ocen (B TOYKe 0),

11
Tor

.?"x b

n3rnbatoLmnx MomeHToB A, © M"JJ :

- KpMBM3HA MNpPOJOISIbHOM OCU B PacCMaTpMBAEMOM MOMEPEYHOM CEYEHWMU 3SfeMeHTa B MIOCKOCTSX OEWCTBUS

Hj, - HavanbHbIA MoOZynb YNpyrocTn 6eToHa;
. - MoAynb ynpyrocTyl j-ro CTEPXHS apMaTypbl;
gy - KOS(PPULIMEHT ynpyrocTn 6eToHa i-ro yyacTka;

V- KOS PULMEHT YNPYroCTHU j-ro CTEPXKHA apMaTypebl.

KoatbpuumeHTbl vy U V5 MPUHMMAIOT NO COOTBETCTBYIOWIMM AnarpamMmam COCTOSHMSA 6etoHa u apmatypbl (cMm. 6.1.19,
6.2.13).

3HaueHusi KOAPMULIMEHTOB 47y, U V5 OMPEeaensior no dopmynam (8.35) n (8.36) Kak COOTHOLLEHNE 3HAYEHMIN HANPSDKEHUI U
AedopmMauuii Ana paccmaTprvBaeMblX TOYEK COOTBETCTBYIOLUMX AMarpaMM COCTOsSIHMS BGeToHa M apmaTypbl, NPUHATLIX B pac4yeTe,
AereHHoe Ha MoayIb ynpyrocTu 6eToHa &3 1 apmatypbl &, (Npy AByXNMHENHON AuarpamMme COCTOSIHWUS GETOHA - Ha NPUBEAEHHbIN

mMoaynb Aedopmaumun cxartoro 6etoHa E&,red )- Mpn 3TOM MCNONBL3YT 3aBUCMMOCTU "HanpsbkeHwe - gedopmaumsa” (6.5)-(6.9),
(6.14) n (6.15) Ha paccMaTpuBaeMbIX ydacTkax gnarpaMmm.

e = Oy .
zu'—E—, (8.35)
B Ehi

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/554403082#8OM0LM
http://docs.cntd.ru/document/554403082#8P40LR

CIN 63.13330.2018 BeToHHbIEe 1 ene3o6eToHHbIe KOHCTPYKUMKU. OcHOBHbIE nonoxeHus. CHull 52-01-2003 (c N3ameHeHnem N 1) CtpaHuua 47
Ce00 npasun om 19 dekabpsi 2018 e. Ne 63.13330.2018

G-?,i"
vg=——. (8.36)

qu . E.gi"

Mpn cTaTMyeckoMm pacyeTe KOHCTPYKUMM MO HeAedOpMUPOBAHHOM cxeme 3HadeHus A, w My onpenensoT ¢ y4eToMm
BMMAHWS Npormbos cornacHo 8.1.2.

8.1.24 PacueT HOpMarbHbIX CE4YEHNI Kerne306EeTOHHbIX 3NIEMEHTOB MO NMPOYHOCTU MPOU3BOAST U3 YCITOBUIA:
|Ez:,m | = Syl (8.37)
|E.s,max| = s it (8.38)

A€ gy - OTHOCUTENbHAS nedopMaums Hanboree cxxaToro BoriokHa GeToHa B HOPMallbHOM CEYEHUM IrieMeHTa OT OeWCTBUS

BHELLUHEN Harpysku;

s
OEeNCTBUA BHELUHEN Harpysku;

smar OTHOCUTEeNbHasa Aedopmauus Hanbonee pacTaHYTOro CTepXXHA apmMatypbl B HOpMaribHOM CeYeHUW 3nemMeHTa OT

Epa¢ - NPEAENbHOe 3HaYeHne oTHocuTenbHON AedopmaLimm 6eToHa npu cxatum, npuHuMaemoe cornacHo 8.1.30;

E5,uif - MPEAEMNbHOE 3Ha4EHNe OTHOCUTENbHOM iePOPMaLIMK YATIMHEHNS apMaTypbl, NpUHUMaemoe cornacHo 8.1.30.

8.1.25 [Insa »xene300eTOHHbIX 31EMEHTOB, HA KOTOpble OENCTBYHOT M3rnbarLlime MOMEHTbI ABYX HanpaBneHUWn U NpogoribHast
cuna (cm. pucyHok 8.5), aecpopmauum 6eToHa Ej yay W @PMaTypbl 2y B HOPMAarbHOM CEYEHWM MPOU3BOSLHON (POPMbI

onpefensioT U3 peLleHns cuctemsl ypasHeHun (8.39)-(8.41) ¢ ncnonossosaHnem ypasHeHuin (8.29) n (8.30)

1 1

My=Dy —+D; —+D53g, (8.39)
y 7y
1 1

My =Dy —+Lyp —+Dy g, (8.40)
y 7y
1 1

N=Dj3 —+Dp —+D53 5 (8.41)
E 7y

XKecTKOCTHbIE XapaKTepucTuku D{i" (i, /=1, 2, 3) B cucteme ypasHeHui (8.39)-(8.41) onpegenstoT no popmynam

Iy —Zﬁm Zig By gy +Z—"1 Zz Hy g (8.42)
Ly =§H‘1§Jz’ 'szyz' - By vy +Zﬂ Z;jfy; Hyvg, (8.43)
Dy :§Abz' Zisi Ziys By vy "‘%ﬂg oy Ty By vy, (8.44)
Dy :%:_,qﬁ Zpi By g +§ﬂg Loy Egovg ; (8.45)
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L :Z-‘qin' ' ZE{}I:' Hy vy +Zﬂ.:y' 'Z.syj By Vi (8.46)
! J

Dag =2 Ay By vy + LAy By vy (8.47)
: J

O603Ha4eHus B hopmynax - cm. 8.1.23.

8.1.26 [Ins ene3o6eTOHHbLIX MEMEHTOB, Ha KOTOpble AEeNCTBYIOT TOMbKO M3rnbatolme MOMEHTbI AByX Hanpasnenun A, u

My (kocoi u3rnb), B ypaBHeHun (8.41) npunumatot A =0.

8.1.27 [ns BHELEHTPEHHO CXaTbiX B MJIOCKOCTM CUMMETPUM TMOMEPEYHOTrO CEYEHUSt KEemne30BETOHHLIX SMeMeHTOB W
pacrnonoxeHun ocu X B 3TOM NIOCKOCTM B ypaBHeHusax (8.39)-(8.41) npuHumatot M’iJJ =0wu Iy =19y = Dh3 = 0. B aTom cnyyae
ypaBHEHWSI paBHOBECUSI UMEIOT BUL:

1

My =Dy —+Iy3-8p; (8.48)
'rx
1

N=D3 —+0D4 5. (8.49)
'rx

8.1.28 ins usrnbaembix B NAIOCKOCTM CUMMETPUM NOMEPEYHOIO CeYeHUS XKerne300eTOHHbIX SNIEMEHTOB 1 pacnonoxeHus ocu X B
3TON MMOCKOCTU B ypaBHeHusiX (8.39)-(8.41) npuHumatot A =0, My =0 v Dy5 =055 =143 =0. B atom cry4ae ypaBHeHUs
paBHOBECUS UMEIOT BUA;:

1
My =Dy —+I3 g (8.50)

Tx

1
U=D13-—+D33-E|:|. (8.51)

'rx
8.1.29 PacyeT no MPOYHOCTU HOPMarbHbIX CEYEHWA BHELEHTPEHHO CXaTbiX OETOHHbIX 3NEMEHTOB MpW pacrnornoXeHnu
NPOOONBLHOM CXUMAatOLEN cunbl B npegenax nonepevyHoro CeveHus anemeHTa npousBogsaTt u3 ycnosusi (8.37) cormacHo 8.1.24-

8.1.28, npuHumas B popmynax (8.42)-(8.47) ona onpegeneHuns D{i" nrowagb apmarypbl A-?E,i" =0.

,D,J'Iﬂ na3rmbaembix n BHEUEHTPEHHO CXKaTbIX OETOHHbIX 3NIEMEHTOB, B KOTOPbIX HE 40MYCKaTCA TPeLwWWHbl, pacyeT Nnpon3BoadaT C
y4yeToMm paGOTbI pacTaHyTOro beToHa B nonepe4yHomM ceveHnn arnemMeHTa U3 ycnoBsua

Eh¢ rmax = St it > (8.52)

A€ Ep max - OTHOCWTENbHAs Aedopmaunsi Haubonee PacTSHYTOTO BOMOKHA GETOHa B HOPMAnbHOM CeYeHWM BreMeHTa ot

OeWcTBUSA BHELLHEW Harpysku, onpegensemas cornacHo 8.1.25-8.1.28;

Eps ui¢ - NPEOENbHOE 3HAYEHNE OTHOCUTENbHO AedhopMaLi GeToHa NpW pacTsxeHUW, NpuHUMaemoe cornacHo 8.1.30.

8.1.30 lMpenernbHble 3Ha4YeHWs OTHOCUTENbHLIX Aedopmaunin 6etoHa Zp.u (Epsypr ) NPUHAMAIOT NPU ABY3HAYHOW 3nope
Aedopmaunii (CxxaTve n pacTsbkeHne) B nonepeyHoM cedeHun 6etoHa anemeHTa (M3rmb, BHELEHTPEHHOE CxKaTue U pacTsKeHue C
GOMbLIMMK IKCLIEHTPUCUTETaMMN) PaBHbIMU Ex3 (g7 ).

Mpy BHELEHTPEHHOM CXaTUM UMW pacTAXKEHUW 3IEMEHTOB W pacrpeferieHny B rnornepeqHom cedeHun GeToHa aremeHTa
AedopmaLmnii TONbKO OAHOrO 3HaKa npefernbHble 3HaYeHUst OTHOCUTENbHbLIX AedopMaunin 6eToHa Zp i (Sps i ) ONPEOEnsIoT B

3aBMCMOCTN OT COOTHOLWEHNA Aedopmaunin 6eToHa Ha MPOTMBOMOMOXHBLIX FPAHSAX CEYEHUs JeMeHTa £ U En (|E2|2 |El|) no
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dopmynam:

il
Sl = Ep2 —(Ep2 — Spo)- o (8.53)
2

!
Epeulf = Epe2 ~ (Epe2 — Epe) = (8.54)
2

roe Epn, Spn s Sha W Epga - AedOpPMaLMOHHBLIE NapaMeTpbl pacyeTHbIX Auarpamm coctosaHus 6etoHa (cm. 6.1.14, 6.1.20, 6.1.22).

I'Ipeneanble 3HayYeHNst OTHOCUTENbHON ,u.e¢)opmauvwl apmMartypbl Es,u&f NPUHNUMAaKOT PaBHbIMU!

0,025 - ansa apmatypsbl € (PU3MYECKUM Npeaenom TEKy4ecTH;

0,015 - ansa apmatypbl C YCrOBHbIM NPEAENOM TEKYYECTMU.

PacuyeT no Npo4YHOCTU Xene306eTOHHbIX 3IeMEeHTOB NpPU AeNCTBUM NONepeyYHbIX Cun
Obuwue nonoxxeHusi

8.1.31 PacyeT no npoYHOCTM XKene300ETOHHbIX 3NEMEHTOB MpU AEWCTBUM MOMEPEYHBLIX CUIT MPOU3BOASAT HAa OCHOBE MOAEnNu
HaKIMOHHbIX CEYEHUN.

|_|pl/l pacyeTe no Mmoaernin HakrinoHHbIX CeYEeHUN JOIMKHbI ObITb 06ecneyeHbl NPOYHOCTL 3rieMeHTa no norioce Mexxay HaknoHHbIMU
cevyeHnaMn U HakrnoHHOMY CeYeHUH Ha aevcreue nonepeYdHbIX Ccui, a TakKkke NMPOYHOCTb MO HAaKIMOHHOMY CEeYeHUKD Ha nencraue
MOMeEHTa.

lMpOYHOCTbL MO HAaKMOHHOM MONOCEe XapaKTepuayeTcs MakKCUMarbHbIM 3HAYEHWEM MOMNEPEYHON CWMbl, KOTOPOE MOXET ObITb
BOCTMPVHATO HAaKITOHHOW NONOCOW, HaxoAdaLWencs No4 BO3OENCTBUEM CXUMAOLNX YCUNUA BAOMb MOMOCHI U PAcTArMBaoLLMX YCUUn
OT MonepevyHoN apmaTypbl, nepecekatLen HakmnoHHyo nomnocy. Mpu 3ToM NpoYHOCTL GeToHa onpeadensitoT Mo CONPOTUBMAEHWUIO
6eToHa 0CEBOMY CXaTUIO C YH4ETOM BIIMSHWSA CITOXXHOIO HanNpshKeHHOro COCTOSIHUS B HAKIMOHHOM Moroce.

PacyeT no HakMOHHOMY CeYeHMI0 Ha OeNCcTBMEe MOoMepeYHbIX CU MPOU3BOASAT HA OCHOBE YPaBHEHWUS PaBHOBECUSI BHELLHUX U
BHYTPEHHMX MOMEPEYHbIX CUIT, OENCTBYHOLIMX B HaKMOHHOM CEYEHWW C LMVMHOW NPOeKuun {7 Ha NPOAOSIbHYK OCb 3neMeHTa.
BHyTpeHHWe nonepeyHble CUMbl BKITHOYAKOT MONEPEYHYK CUMY, BOCMPUHMMAEMY0 GETOHOM B HaKITIOHHOM CEYEHWM, U MOMNEPEYHYHO
cuny, BOCNPUHUMAEMYK MNepeceKkalollen HakMoHHOE CedyeHue nonepedHor apmartypon. [lpy 9TOM nonepeyHble  Cunbl,
BOCMpPUHMMaeMble OETOHOM W MOMepeyvyHoOn apMaTypoWr, OnpedensitoT Mo COMNpOTUBMEHMSM OGeToHa M MonepeyHor apmatypbl
PaCTSHKEHWIO C YY4ETOM AFMHbBI NPOEKUMN (7 HAKMOHHOTO CEeYeHNs.

Pac4yeT no HakNMOHHOMY CeYeHUo Ha AeNCTBUE MOMEHTa NPOU3BOAAT HA OCHOBE YpaBHEHUS PaBHOBECUS MOMEHTOB OT BHELLHMX
N BHYTPEHHWUX CWI, AENCTBYIOWMX B HaKMOHHOM CEYEeHUW C ONWHOW NpoeKuun (' Ha NpoAoNbHY OCb dnemeHTa. MoMeHTbl ot
BHYTPEHHMX CUI BKITOYAOT MOMEHT, BOCMPUHUMAaEMbIN NepeceKkaroLlen HakNnoHHOe ceveHne NpoaorbHON pacTAHYTON apMaTypon, u
MOMEHT, BOCNPUHNUMAEMbIN NepecekatoLllel HakNoOHHOE CeYeHne nonepevHon apmarypon. pyu 3TOM MOMEHTLI, BOCNPUHNUMAEMbIE
NpoOoNbHOW U MOMNepeYyHoOn apmaTtypon, onpeaenstoT No CONPOTMBAEHUAM NPOAOSNBHON M MONEPEYHON apmaTypbl PacTSXEHUIO C
Yy4eTOM AfIMHbI NPOEKUNN (7 HAKMOHHOIO CeYEeHNs.

Pacyem xene306emoHHbIX 371eMeHMO8 110 nooce Me)Kdy HaKJITIOHHbIMU Ce4YeHusmMu

8.1.32 Pac4eT usrnbaemsbix ene3o0eToHHbIX 311EMEHTOB MO OETOHHOW Nonoce Mexay HaKNMOHHLIMU CEYEHUSIMU MPON3BOAST M3
ycnosus

=y - Ry & A, (8.55)
rae Q - nonepe4yHasa cuna B HoOpMalribHOM Ce4YeHUn anemMeHTa;

Py - KO3DULMEHT, TPUHUMaEMbIN paBHbim 0,3.
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Pacuyem xene306emoHHbIX 371eMEeHMOo8 110 HaKMOHHbIM CEeYeHUsIM Ha delicmaue nonepeyHbIX curl
8.1.33 PacueT nsrmbaembix 3neMeHTOB NO HAKIMTOHHOMY CEeYEHUIo (CM. pUCYHOK 8.6) Npon3BoaAT U3 YCroBuUs
Q=05 +Csu, (8.56)
roe (' - nonepeyHas cuna B HaKIOHHOM CEYEHWUW C ASIMHON NPOeKUMM (¥ Ha NPOMOrIbHYI0 OCb areMeHTa, onpedensiemasi oT BCex

BHELLHWNX CWUI1, PACMONIOXEHHBbIX NO OfHY CTOPOHY OT paccMaTpvBaEeMOro HaKMOHHOIO CEYEHUs!; NMpu 3TOM YYUTbIBaOT Haubonee
onacHoe 3arpyxeHue B npefenax HaknmoHHOro CeYeHNs:;

QEJ - nonepe4yHad cuina, BoCnpnHnMmaemas ©ETOHOM B HAKITOHHOM CEYEHWMU;

st - nonepeYvHas cuna, BocnpuHMMaemas nornepevyHon apmaTypon B HAKITOHHOM ceYeHun.

MonepeyHyto cuny £ onpeaensioT no popmyrne

2
Ry bR
0, = Poa - S 0, (8.57)
&
HO MPUHUMALOT He Gonee 2,58y, - &- iy v He meHee D5R,, - & Ay ;
{fp7 - KOI(PPULIMEHT, NpUHNMaembIii paBHbIM 1,5.
2]
e
= - 4 - = &
/ Qy Sw | Sw

1
1
Yo,
c

PVlcyHOK 8.6 - Cxema ycmnwh npu pacyete Kene3o0eTOHHbIX 31EMEHTOB MO HaKINMOHHOMY Ce4YeHuto Ha nencreue nonepeYyHbIX cun

Yeunve (s, ANS NONEpeYHoi apMaTypbl, HOpMaribHO K NPOAONBHOM OCU 3NIEMEHTA, ONPEAENsItoT No hopmyne
o = P T T (8.58)

rae ., - KO3MMULNEHT, NPUHUMaEMbIN paBHbIM 0,75;

& s - YCWUIIME B MONEPEYHON apmaType Ha edVHNLY ANVHbI 3NeMeHTa, paBHoe

Fo, - A
=S¢ W (8.59)

q.sw -
I":;'I-'I-'

Pacyer npounsBogdaT Anst psga pacnorioXeHHbIX MO AfMHE 3rieMEHTa HaKMOHHbIX CeYEeHUM npu Hambonee onacHom AnuHe
MPOEKLMU HAKMOHHOrO ceveruns ¥ . Mpu 3ToM AnNuHY Npoekuun & B chopmyne (8.58) npuHumatot He meree 1,0 % 1 He Gonee 2,0
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By
,D,OI'IyCKaeTCﬂ NPOnN3BOANTb pacyeT HaKIOHHbIX CeHeHMVI, He paccmMaTpuBaa HaKIOHHblE CeYeHNnda Npu onpeaneneHmnmn nonepequﬁ
CUnbl OT BHELLHEWN Harpysku, n3 ycrioeua

G 20m + ant

(8.60)
rae {4 - nonepeyHas cusa B HOPMaribHOM CEYEHNUN OT BHELLHE HarpysKu,

(ny =058y &Iy (8.61)

Cowl = daw 0 (8.62)
Mpy pacnonoxeHn HOPMarbHOTO CeYeHNs, B KOTOPOM YUUTLIBAIOT MOMEPEYHYo Cumy (Y , BGNU3M onopbl Ha paccTosHUM
MeHee 2,54 pacuer n3 ycrnosus (8.60) Npou3BOAST, YMHOXas 3HaveHus (Jp1, onpepensemble no dopmyne (8.61), Ha

2.5
k03D DOULNEHT, paBHbIN i HO MPUHMMAIOT 3HaueHne [ He Gonee 2 57, - & J .
ct

Mpu pacronoxeHn HOPMArbLHOTO CEYEHWs!, B KOTOPOM YUMTLIBAIOT NONEPEUHYI0 CUNY () , HA PACCTOSHUM @ MeHee /i pacyeT

n3 ycnosus (8.60) npon3BogAT, yMHOXas 3Ha4YeHue st,l , onpefensemoe no opmyrne (8.62), Ha KO3OPULMEHT, paBHbIN c | A -

MonepeyHyto apMaTypy y4uUTbIBaIOT B pacyeTe, ecrnu cobroaaeTcs yernosue
Gop = 0,207, - &,

[onyckaeTcsa yunTbiBaTh MONEPEYHYHO apMaTypy U Npw HEBBLINMOMHEHNM 3TOMO YCIOBUSA, €CNM 3Ha4YeHne QE: B ycnosuu (8.56)
onpegensitb nNo opmyne

Oy = 4Py - B G 1T

N NMPUHMMATL €r0 C y4ETOM OrpaHmyeHuin k popmyne (8.57).

=
o o H
War nonepevyHon apMartypbl, y4ntbiBaeMoun B pacyeTe, —— OOJDKEeH ObITb He OornblUe 3Ha4YeHus

Swamax _ Ry by
0 &

Mpy OTCYTCTBMM MOMNEPEYHOM apmaTypbl UMM HapyleHUW BbllleykasaHHbIX TpebGoBaHWiA, a Takke npuBedeHHbIx B 10.3
KOHCTPYKTUBHbIX TPeBOBaHMI pacyeT NpousBoaAT U3 ycnosus (8.56) unu (8.60), npuxumas yeunue (L., wnm {)sp1 P@BHBIM Hyno.

lMonepeyHas apmaTypa QOMKHA COOTBETCTBOBATbL KOHCTPYKTMBHbLIM TpeboBaHusaM, npusedeHHbIM B 10.3.

8.1.34 BnnsiHne cxmmaroLmx m pacTarmBaloLmnx Hanps>keHUWn nNpu pacyete no nonoce Mexay HaKmoHHbIMU CeYeHUAaAMM U no

HaKIOHHbLIM CEYEeHNAM CreayeT yunTbIBaTh C NOMOLLBI0 KOaMULMEHTa [y, , Ha KOTOPbIN YMHOXAIOT NpaByto YacTb ycnosui (8.55),
(8.57) unu (8.61).

3HaueHus koapduumeHTa i, NPUHUMAKOTCA paBHbIMKU 1 - AN N3rnbaembiX KOHCTPYKUMIA 6e3 NpeaBapUTenbHOMO HanpskeHns
apmatypbl. B ocTarnbHbIX criydasx NpUHUMAaLOT 3Ha4YeHNsa KoadpduumeHTa iy, paBHbIMU:

. Tep -npn U <Gy 0,258 ;

“npu 0,258, < O,y <0758y ;
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-npn 0,758 <Gy = Ry

Gf - npun D“::Gf ERE#,

raoe ch n Gf - CpegHune Cxnmarwllee n pacrtdrmearollee HanpaxeHna B OeToHe oT BO34eNcTBus npoaosibHbIX CUI, NpUHUMaeMble

NONOXUTENbHbIMW.

BenuunHbl ch n Gf NPUHMMAKT KaK cpeaHne HanpsaXeHnda B CeYeHUAX INEeMEHTOB. ,D,OI'IyCKaeTCﬂ BEITNYUNHDbI ch n Gf

onpenensaTth 6e3 yyeta apmaTypbl NpY CoAepXaHUM NPoAonbHOM apmaTypbl He Gonee 3%.
Pacuem xene306emoHHbIX 3[IeMEHMOE 10 HaKIMOHHbIM CeYeHUsIM Ha Oelicmeue MOMEHMOos

8.1.35 Pacuert xene3obeToHHbIX 3MEMEHTOB MO HAKMOHHBbIM CEYEHUSIM Ha AENCTBME MOMEHTOB (CM. PUCYHOK 8.7) Nnpon3BogsAT
13 ycnosus

MM, +M,,, (8.63)

roe Af - MOMEHT B HAKIOHHOM CEYEHUWN C ANMHONM NPOEKUMN ¥ Ha NPOAOSIbHYI0 OCb afeMeHTa, onpeaensieMblil OT BCEX BHELLHUX

CWI, pacronoXXeHHbIX Mo OAHY CTOPOHY OT pPacCMaTpMBaeMOro HaKMOHHOTO CeYeHWsl, OTHOCUTENbHO KOHLIA HaKITOHHOMo CeyeHust
(Touka 0), MPOTUBOMOMOXHOIO KOHLY, Y KOTOPOro pacrofiaraetcs npoBepsieMasl MpofdoribHasi apmarypa, MUchbiTbiBaloLlas
pacTsbkeHne OT MOMEHTA B HAKIIOHHOM CEYeHWU; MpY 3TOM YYUTbIBAlOT Hanbonee ornacHoe 3arpy)XeHue B npegernax HakmoHHOro
ceyeHus;

M. - MOMeHT, BOCMpWHWMaeMbiii NPOJONLHON apMaTypol, NepeceKkalolleil HaKMOHHOE CeYeHWe, OTHOCUTENbHO
NPOTMBOMOOXHOIO KOHLIA HAKMOHHOIO ceveHus (Todka 0);

M., - MOMEeHT, BOCMPWHUMAEMbIii MOMEPEYHON apMaTypoii, MNepecekalolel HaKOHHOe CEYEHUE, OTHOCUTENBHO
NPOTMBOMOJOXKHOMO KOHLIA HAKIOHHOIO ceveHus (Touka 0).

MomeHT Af, onpenensioT no copmyne

P (8.64)

roe Nj - ycunve B NPOAONbHOW pacTsiHYTOW apmatype, NpMHUMaemoe paBHbIM RS 4. a B 30He aHKepoBKM onpegensemoe
cornacHo 10.3.21-10.3.28;

Z, - NNeYo BHYTPEHHeN napbl CUI; [OMycKaeTes npuHumaTh =, = 0, %4y
MomeHT Af .., Ans nonepeyHoi apMaTtypbl, HOpMarbHOW K NPOAOSIBHOM OCU 3NEMEHTA, ONPEAENsItoT No hopmyne
M,=050.,0C, (8.65)
roe s, - YCunve B NonepeyHoit apmarype, NpUHUMaeMoe paBHbIM &, - L ;

&y - ONpenenstot no cdopmyne (8.59), a &' npuHumaroT B npeaenax ot 1,0 Ezn no 2,0 Ezn .

PacueT NpousBoasT ANs HAKMOHHBLIX CEYEHMUIA, PACMONOXEHHbLIX MO ANIMHE 3fIeMeHTa Ha ero KOHLEBbIX y4YacTKax M B MecTax
o6pbiBa NPOAOSLHON apMmaTypbl, NpK Haubonee ONacHOM AMMHE MPOEKLMM HAKMOHHOTO cedeHust (7, NPUHMMaEeMON B yKasaHHbIX
BbllUe npepgenax.
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[lonyckaeTcs Npou3BOAUTL PacyeT HAKMOHHbLIX CeYEeHUN, MPUHUMAs B YCroBuK (8.63) MOMEHT J4 B HaKMOHHOM CEYEHWUM Mpu

ANVHE NPOEKUMM {7 Ha NPOAOSbHYIO OCb dMieMeHTa, paBHo 2,0 jp , @ MOMeHT Af ., - paBHbIM (] 5 Gy ;302 .

N,
() -
% "
1t v/ 1= W= e // B S W £
/ Y Qu
H QSH' (
A ; Ne
c c

PucyHok 8.7 - Cxema ycunuii npu pacyerte Xene3obeToHHbIX 3EMEHTOB MO HaKITOHHOMY CEYEHUIO Ha AENCTBME MOMEHTOB
PacuyeT no Npo4YHOCTU XeNne306eTOHHbIX 31IeMEeHTOB NPy AeVNCTBUM KPYTALUUX MOMEHTOB
Obuwue nonoxeHust

8.1.36 PacyeT no MpoOYHOCTU Xerne300eTOHHbIX 3NIeMEHTOB MPSMOYroflbHOrO MOMEPEYHOro CeYeHUs Ha AEeNCTBUE KPYTALUMX
MOMEHTOB NPOM3BOAAT HA OCHOBE MOAENMN MPOCTPAHCTBEHHBLIX CEYEHUIA.

|_|pI/l pacyeTe nNo moaenn npoCTPpaHCTBEHHbIX ceyeHunin paccmatpuBaroT ceveHus, O6pa3OBaHHbIe HaKINMOHHbIMW OTpe3KamMu
npamMbIX, cregyrowmMmm no TpemM pacTtAaHyTbiM rpaHAaAM anemMmeHTa, U 3aMblKalownMm OTpe3KoM ﬂpﬂMOVI no quBepToﬁ cxatomn rpaHu
anemMeHTa.

PacueT ene3o0eTOHHbIX 3MeMEHTOB Ha aencrteme KPyTAWNUX MOMEHTOB MPOU3BOAAT MO MPOYHOCTU 3rneMeHTa Mexay
NPOCTPaHCTBEHHbIMU CEYEHUAMMN N NO NMPOYHOCTU NMPOCTPAHCTBEHHbLIX CEYEHNN.

[poyHOCTL no 6eTOHy Mexay npoCTPaHCTBEHHbIMU CeYEeHUAMU XapakTepulyeTCcA MakKCuMalibHbIM 3Ha4dYeHueM KpyTdllero
MOMEHTa, onpegendemMblM Mo COMPOTUBIIEHUIO OeToHa OCeBOMY CXaTutko C y4eToOM HanpsAXeHHOro COCToAHUA B 6eToHe mexay
NPOCTPAHCTBEHHbIMU CEYEHNAMMWN.

PacueT no nNpocTpaHCTBEHHbLIM CEYEHUSAM MPOU3BOAAT HAa OCHOBE YpPaBHEHWU PaBHOBECUS BCEX BHYTPEHHMX WU BHELLUHWUX CUI
OTHOCWUTENbHO OCW, PAaCMOMOXEHHOW B LIEHTPE CXKaToW 30Hbl MPOCTPAHCTBEHHOTO CEYEHUs! drieMeHTa. BHyTpeHHMe MOMEHTbI
BKJIOYAOT MOMEHT, BOCTIPUHMMAaEMbIii apMaTypoW, crieayilolleil BOonb OCU 3feMeHTa, M apMaTypoli, criegyilollei nornepek ocu
3fieMeHTa, nepecekarolleil NPoCTPaHCTBEHHOE CEYEHUE U PaCMONIOKEHHOW B PaCTAHYTOW 30HE MPOCTPAHCTBEHHOMO CEYEHUs U Y
PacTsHYTOW rpaHn arieMeHTa, NPOTUBONMOIOXHON CXXaTol 30He NPOCTPAHCTBEHHOrO cevyeHus. MNpu 3TOM yCunusi, BocnpuHUMaeMble
apMaTypoi, onpeensioT COOTBETCTBME MO PaCYETHbIM 3HAYEHUSM COMPOTUBNEHMS PaCTSXKEHWUO MNPOAONbHOW M NonepedHo
apMarypebl.

Mpu pacuyete paccmaTpuBalT BCE MOMOXEHUS MPOCTPAHCTBEHHOIO CEYEHMUSl, MPUHMMAs CXaTylo 30HY MPOCTPAHCTBEHHOIO
CeYvyeHuns y HUKHel, GOKOBOW 1 BEPXHEW rpaHer aneMeHTa.

PacueT Ha coBMecTHoe [OeNCTBUE KPYTALWMUX U M3rMBaloLLMX MOMEHTOB, a TakkKe KPYTHALIMX MOMEHTOB W MOMEPEYHbIX CUI
NPOW3BOAST, UCXOAS U3 YPaBHEHWUI B3aMMOLENCTBUS MeXy COOTBETCTBYIOLLUMMN CUMOBBLIMU (DaKTOpamu.

Pacuem Ha Oelicmsue Kpymsuje2o MoOMeHma
8.1.37 Pacuet no NPOYHOCTU AnemMeHTa MeXxay NpoCTPpaHCTBEHHbIMU CEYeHNAMUN NMPOU3BOOAT U3 YCIOBUA

T<01R, &% &, (8.66)

roe T - KpYTSALUMIA MOMEHT OT BHELLHUX Harpy3ok B HOPManbHOM CEYEHUUN 3MEMEHTA;
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& W j; - MEHbLWMN 1 BOnbLUNIA pa3mepbl COOTBETCTBEHHO NOMNEPEYHOIO CEYEHUS SNeMeHTa.
8.1.38 PacueT no npo4HOCTM NPOCTPAHCTBEHHBLIX CEYEHNIA (CM. pUCYHOK 8.8) NnpomnsBoaAT 13 ycrioBus

T2T, +7,, (8.67)

rae T - prTﬂLIJ,I/IVI MOMEHT B NMPOCTPAHCTBEHHOM Ce4YeHUu, OﬂpeﬂeﬂﬂeMbIVI OT BCeX BHELUHUX Cuil, pacnonoXXeHHbIX No OAHYy
CTOPOHY NPOCTPaHCTBEHHOIo ce4YeHuns;

- KPYTAWWUA MOMEHT, BOCMPUHMMAEMbI apMaTypon MPOCTPAHCTBEHHOrO CEYEHUs, PaCrOMOXEHHOW B MonepeyHoM Mo

T,

SH
OTHOLLUEHUIO K OCU 3nieMeHTa HanpaBneHnn;

- prTFlLLI,VIVI MOMEHT, BOCMNPUHUMAaEMBbI apmaTypon NPOCTPAHCTBEHHOIO CEYEeHUs, pPacrnonoXeHHONW B MPOAOSbHOM

T,

5
HanpaeneHun.
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PI/ICyHOK 8.8 - Cxewmbl yCI/lJ'II/II7I B MPOCTPAHCTBEHHbLIX CE4YEHUAX NPU pacyHeTe Ha nencreune KpyTALwero MoOMeHTa

3HayeHne COOTHOLIEHUS MeXZy YCUIMAMM B MOMEpeyHoM W NPOAOSIbHOM apmatype, yduTbiBaemoe B ycnoeuu (8.67),
NPMBEAEHO HUXe.

KpyTsiwmii MmomeHT T, onpefensior no cdopmyre
Tow = 09N, - Zq, (8.68)

a KpyTALMIA MOMEHT T, - no popmyne
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£

T, =09N. - 7y, (8.69)

roe Nsw - ycunue B apmarype, paCI'IOJ'IO)KGHHOVI B nonepevyHoMm HanpasneHun; Ana apmMartypebl, Hopmaanon K I'IpO,D,OJ'IbHOIZ ocun

anemMeHTa, ycunue N.SH' onpenendarT no qaopmyne

Ny = Faw,1 T (8.70)
rA€ g1 - yCUNVe B 3TON apMaType Ha eanHULY ANWHbI 3fIEMEHTa,
st : *’q.swl
Q'_gw,l = 1] (871)
Ty

Asw’l - Nriollaab CeYeHUst apMaTyphbl, PacnonoXeHHON B MONEPEeYHOM HanpaBneHuy;
£, - Lar 3Toi apMaTypsbl;
(- ANMHA NPOEKLMU PaCTSIHYTO CTOPOHbLI MPOCTPAHCTBEHHOTO CEYEHNS! HA NMPOAOMNbLHYIO OCb SMeMeHTa
Cow=8-C, (8.72)

o - KOS(*)(pVILI,MEHT, y‘-WITbIBaI-OLLI,VIVI COOTHOLUEeHMe pa3mMmepoB nonepe4vyHoro ceveHus,

Z
P — (8.73)
2- Zz + Zl
¥ - ANVHA NPOEKLMM CaTON CTOPOHbI MPOCTPAHCTBEHHOTO CEYEHUs! Ha MPOAOSIbHYIO OCb MEMEHTA;
N, - yeunue B npofonbHON apMaTtype, pacronoXeHHON y paccMaTpuBaeMoil rpaHm aneMeHTa
Ny =R; 4y, (8.74)

A;1 - nnowaab ceveHsi NPOJONBHOM apMaTypbl, PACNONIOKEHHON y paccMaTpUBaeMON rpaHu aeMeHTa;

Zl n Zz - OJNTMHa CTOPOHbI NonepevyHoro cevyeHna y paCCManMBGEMOVI paCTﬂHyTOI;I rpaHun anemMeHTa n annHa p,pyr017| CTOPOHbI
nonepevyHoro cevyeHuA anemMeHTa.

e | 'Zl s 1 'Zl
CooTHoweHne ———— npuHuMatoT B npegenax ot 0,5 go 1,5. B cnyyae, ecnn 3HayeHne ————— BbIXOAUWT 3a yKa3aHHble
Rs 'ﬂs 1 Rs R |
. . T 1 'Zl
npenenbl, B pacyeTe y4nTbliBalOT Takoe KONnM4ecTBO apMaTtypbl (I'IpO,D.OJ'IbHOVI nnn nonepequm), Npn KOTOPOM 3Ha4eHune W
SR |

£l

OKas3blBaeTCA B yKa3aHHbIX npeaenax.

Pacuer npon3BoaAT And pAaga nNpoCTPaHCTBEHHbIX CeYeHnn, PacnonoXeHHbIX Mo AJMMHE 3rnemMeHTa, npu Haubonee onacHown
OJTMHEe NPoeKUMU NMPOCTPaHCTBEHHOIO CeYeHns [ Ha npoaosibHyKO OCb 3reMeHTa. I'Ile 3TOM 3HayeHue [ MPUHUMAaLOT He bonee

2-Zy+Z) nHebonee 7, . %
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[Jonyckaetca npov3BoauTb pacyeT Ha OEeUCTBME KPYTALLEro MOMEHTa, He paccMmaTpuBasi MPOCTPaAHCTBEHHbIE CEYEHUsI Npu
onpeneneHun KpyTsLWEero MOMeHTa OT BHELLHEN Harpy3ku, U3 yCroBus

N=Tw +75,, (8.75)
rae 7] - KpYTALMIA MOMEHT B HOPMAsbHOM CEYeHUM BrIeMeHTa;
Tsw,l - KPYTALWWA MOMEHT, BOCMPUHUMAaEMbI apMaTypon, PacnonoXeHHOW Yy paccMaTpuMBaeMoOW [paHU 3fnemMeHTa B
nonepeYHOM HarnpasrneHuu, 1 onpegensemoli no opmyne
Towi =5y © 2123 (8.76)

7. { - KPYTSLLWIA MOMEHT, BOCNIPUHMMAEMbII MPOAOILHO apMaTypor, PacromnoXeHHO Yy paccMaTpyBaeMon rpaHu aNeMeHTa, U
onpegensembli no opmyne

T?S,l =058, 'A.S,l cEa. (8.77)

Fswl 1
COOTHOLLEHNE ———— NPUHUMAIOT B yKa3aHHbIX Bbllle Npeaenax.

e |

PacueT npon3BogsaT Ans psiga HoOpMarbHbIX CEYEHUIA, PACNONOXEHHbIX MO ANWHE 3NeMeHTa, Asi apMaTyphbl, PacrionoXeHHOW Yy
KaXKoM paccMaTpuBaemMon rpaHn aremMeHTa.

Mpu gencTeum KpyTALMX MOMEHTOB cregyeT cobnogaTe KOHCTPYKTMBHbIE TpeboBaHus, npuseaeHHble B 10.3.
Pacyem Ha coemecmHoe delicmaue Kpymsuje2o u usaubarouje2o MoMeHmos
8.1.39 PacyeT no NpoYHOCTM aneMeHTa Mexay NPOCTPaHCTBEHHBbIMU CEYEHUAMY NPOU3BOAAT cornacHo 8.1.36.
8.1.40 PacyeTt no NpoYHOCTM NPOCTPAHCTBEHHOIO CEYEHNS MPOM3BOAAT 13 YCITOBUS
2
_M 8.78
T=T 1- , (8.78)
My

rae T - KpyTAWMIA MOMEHT OT BHELLUHEN Harpy3ku B NPOCTPAHCTBEHHOM CEYEHWM;
TEI - NpedenbHbIN KPYTALLMIA MOMEHT, BOCMPUHMMAaEMbIA MPOCTPAHCTBEHHBIM CEYEHUEM;
A - nsrnbatownii MOMEHT OT BHELLHEW Harpy3ku B HOpMaribHOM CEYEHUN;
MD - NpeAenbHbIN N3rndaoLwmnin MOMEHT, BOCNPUHUMAEMbIA HOPMaribHbIM CEYEHUEM.

|_|pl/1 pacyeTe Ha COBMECTHOEe aevcreue KpyTALwero n narnbaroLLero MOMeHTOB paccMmaTpumBaroT NpPOCTPpaHCTBEHHOE CeYeHne C

pacTAHYTOW apMaTypoii, PacnonoXeHHON Y rpaHun, pacTAHYTOW OT M3rnGaloLlero MOMeHTa, T.e. Y rpaHu, HOpMarnbHOW K MMNOCKOCTM
[JencTensa narmbaroLero MoMeHTa.

KpyTawmini MOMEHT T OT BHELUHEeN Harpysku OnpenensitoT B HOPMaribHOM CEYEHUM, PaCrOfIOKEHHOM B CepefvHe AnWHbI
npoekuun ' BOOMb NPOZOSIbHOW OCU 3nemMeHTa. B 3ToM ke HOpmanbHOM ceyeHuu onpegensioT usrnbatrowmii momeHt A ot
BHELLHEN Harpy3ku.

MpenenbHbIn KPYTAWMA MOMEHT TEI onpegenaoT cornacHo 8.1.37 n npMHUMaloT paBHbIM NpaBoi Yactu ycnosus (8.67) ans
paccMaTpMBaeMOro NPOCTPaHCTBEHHOIO CEYEHMS.
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MpenenbHbIN N3rndaLwmnin MOMeHT MD onpegenstoT cornacHo 8.1.9.

[ns onpegeneHus KpyTALMX MOMEHTOB OMYyCKaeTcs UCronb3oBaTh ycrosue (8.75). B aTom cniyyae KpyTAWwmii MOMeHT T = Tl

n mnarmbarowmini MOMeHT A4 onpeaensitoT B HOpMarnbHbIX CEYEHUSIX MO ANMHEe anemeHTa. B paccmaTtpvBaeMoM HoOpManbHOM
cevyeHun npeaernbHbIA KpYTALWUA MOMEHT NPMHUMAIOT paBHbIM NpaBon YacTu ycnoeus (8.75).

I'Ipep,eanbuZ n3rnbatoLLmmn MOMEHT MD onpeaenarnT AndA TOro XXe HopmMalibHOro cevyeHus, Kak Obino YKa3aHoO BblLlle.

lMpn COBMECTHOM [ENCTBUM KPYTAWMX W U3rMbalowmx MOMEHTOB crnegyeT cobmniogatb pacyeTHble U KOHCTPYKTUMBHbIE
TpeboBaHus, npueeaeHHble B 8.1.38 n 10.3.

Pacuyem Ha coemecmHoe Oelicmeue Kpymsauwie2o MomeHma u nonepeqHOE/ cursbl

8.1.41 Pacuet no NPOYHOCTU AneMeHTa Mexay NPpoCTPpaHCTBEHHbIMU Ce4eHNAMU NPponu3BoaAT U3 yCNoBUA

repl1-2 ], (8.79)

Ch

roe T - prTﬂUJ,I/lVI MOMEHT OT BHELLUHEN Harpy3ku B HOpMasibHOM CeYeHuu;

70 - NpepenbHbIi KPYTALIMIA MOMEHT, BOCTIPUHAMAEMbIV ANEMEHTOM MEXZY NPOCTPAHCTBEHHBIMU CEYEHUSIMU U MPUHUMAEMbIi
paBHbIM NMpaBow YacTu ycnosus (8.66);

Q - nonepe4yHada cuna ot BHELLHEN Harpy3kn B TOM & HOpMaJibHOM CE4YEeHUU;

{)y - NpepenbHas nomepeyHas cuna, BOCMPUHUMaeMasi GETOHOM Mexay HaKIOHHbIMU CEYEHUSIMW W MPUHUMaeMasi paBHOM
npaBou Yactu ycnosus (8.55).

8.1.42 PacyeTt no npo4HOCTM NPOCTPAHCTBEHHOIO CEYEHMsT MPOM3BOAAT 13 ycroeus (8.79), B KOTOPOM NPUHUMAIOT CrieayloLime
BEIMNYUHbI:

T - prTFlLU,VIVI MOMEHT OT BHELUHEN Harpys3km B NnpoOCTPaHCTBEHHOM CeYeHUN;

7 - NpeaenbHbIA KpYTALLMIA MOMEHT, BOCTIPUHAMAEMBbIV NPOCTPAHCTBEHHBIM CEYEeHMEM;
{} - nonepeyHas cuna B HAKNOHHOM CEeYEHUM;
{y - NpeaenbHas nonepeyHas cuna, BOCNPUHUMAEMas HaKIIOHHbIM CEYEHNEM.

lMpun pacyeTe Ha COBMECTHOE AENCTBUE KPYTALLErO MOMEHTA 1 MNOMNEPEYHON CUNbl pacCMaTpuUBalOT NPOCTPAHCTBEHHOE CEYEHNE
C pacTsHyTOM apMaTypour, pacnofioKEHHOW y OOHOW W3 rpaHen, pacTAHYTOM OT MOMEPEYHOM CWMlbl, T.€. y rpaHu, napannenbHon
NSIOCKOCTW AENCTBMSA NOMNEPEYHON CUTbl.

prTFlUJ,VIl;I MOMeHT T OT BHelUHei Harpysky onpenendatT B HOpMalfibHOM CedYeHun, pacnoriokeHHOM B cepeauHe ONUHbI o
BOONb npop,orleoﬁ ocu anemeHTa. B Tom xe HOpMaJibHOM CcevYeHunn onpenenarnT nonepeYyHyro cuny Q OT BHeELUHeN Harpysku.

MpenenbHbIn KpYTALMIA MOMEHT 7 onpeaensiioT cornacHo 8.1.38 v NpUHMMAIOT paBHbIM NpaBoii YacTu ycrosus (8.67) ans
paccmMaTpMBaeMOoro NPOCTPaHCTBEHHOIO CeYEHMS.

MpegenbHyo NonepeyHyo cuny QIZI onpegenstoT cornacHo 8.1.33 1 npuHMMaloT paBHoOW npaBor YacTu ycrosus (8.56). Mpwu

9TOM cepeauHy AONWHbI NPOeKUMU HaKIOHHOIo ce4dyeHuna Ha npoaoribHYK OCb dfieMeHTa pacnonarardoT B HOpMalibHOM ce4YeHun,
npoxopsaulemM 4yepes cepeunHy AnNnHbl NpoeKkunn NpoCTpaHCTBEHHOIo cev4eHna Ha NpoaoribHYH OCb areMeHTa.
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[onyckaetca ona onpeaeneHns KpyTALWMX MOMEHTOB MCMofb3oBaTh ycrosue (8.75), a Ans onpegeneHus nonepeyvHbixX cun -
ycriosue (8.60). B aTom cnydyae KpyTAWMA MOMEHT T =] M nonepedHylo cuny (J=({}); OT BHELIHel Harpysku Onpeaensior B

HOPMarbHbIX CEYEHUsIX MO AfMHE drieMeHTa. B paccmaTpuBaeMOM HOpMarbHOM CeYEHWUM MPEAENbHbIA KPYTALMA MOMEHT I

MPUHUMAIOT PaBHLIM MPaBOM YacTu ycnoeusi (8.75), a MpenernbHylo MoMepeyHylo cuny (i B TOM Xe HOPManbHOM CedeHuw
NpVYHUMatoT paBHOW NpaBon YyacTtu ycnoeus (8.60).

Mpn COBMECTHOM OEWCTBMM KPYTALUMX MOMEHTOB M MOMNEpeyHbIX Cun criegyeT cobniogatb pacyeTHble U KOHCTPYKTMBHbIE
TpeboBaHus, NnpmeeaeHHble B 10.3.

PacueT xene306eTOHHbIX 3IEMEHTOB Ha MECTHOe cXXaTue

8.1.43 PacuyeT xenes3obeTOHHbIX 31EMEHTOB Ha MeCTHOe CXaTue (CMATMEe) NMPou3BOAAT MpU AENCTBUM CXXUMAIOLWEN Curbl,
MPUNOXEHHON Ha OrpaHWYeHHOW NMoLWaan HopMasribHO K MOBEPXHOCTU Xerne3obeTOHHOro anemeHTa. pyu 3TOM y4uThiBalOT
MOBLILIEHHOE COMPOTUBIIEHME CXaTUo OeToHa B npegenax rpy3oBon nfowagu (nnowagn cMaTvsl) 3a c4eT 0BbeMHOoro
HanpsKEHHOIO COCTOSIHMSA GETOHa NoA rPy30BONM MIOLLAAblo, 3aBUCSLLEE OT PaCMONIOKEHMs rPy30BOW MIOLWaAM Ha NOBEPXHOCTU

aAnemMeHTa.

|_|pl/l HanUM4ynMM KOCBEHHOMN apMaTtypbl B 30HE MECTHOIo CXaTusd Y4YuUTbiBalOT AOMOJNIHUTENIbHOE MOBbILLIEeHUEe CONnpOoTUBIEHUA
cxatumo 6eToHa nop, rpy308017| nnowaablo 3a CHET CONpoTUBIIEHNA KOCBEHHOMN apmMartypbl.

Pac4yeT aneMeHTOB Ha MeCTHOe cxaTue MNpu OTCYTCTBUM KOCBEHHOW apmatypbl Npou3BogaT cornacHo 8.1.44, a npu Hanuymm
KOCBEHHOM apMaTypbl - cornacHo 8.1.45.

8.1.44 Pac4yeT arneMeHTOB Ha MECTHOE CXaTue Npu OTCYTCTBMU KOCBEHHOM apMaTypbl (CM. pucyHok 8.9) npon3BoaAaT U3 ycrnoBus

N=y. REJ,I@-: '-’qﬁ,foc ’ (8.80)
roe A - MecTHas cxuMaroLlas cuna oT BHELUHEN Harpy3ku;

W - koadbpuumeHT, npuHMMaemblin paBHbiM 1,0 npu paBHoMepHoM M 0,75 npyu HepaBHOMEPHOM pacrpeferneHnn MeCTHOWN
Harpysky no nnaowaan cMATus;

-"gb,e‘o.: - Mnowab NPUNOXEHNs CXUMatoLLEen Culbl (Nnowiaas CMATUS);
R&,Io.: - pacyeTHoe conpoTuBrieHne 6eToHa CXaTuio NPU MECTHOM AENCTBUMN CKUMAIOLLEN CUMbI.
3HaueHue RE,,;M onpeaensioT rno copmyne
By toe = P - Ry, (8.81)

rae oy - KOadodMLMEHT, onpenensemblii No dopmyne

Py =08 S (8.82)

AEJ,I@-:

HO NpUHMMaeMbIi He bonee 2,5 n He meHee 1,0.
B dopmyne (8.82):

.1'15 max -~ MaKkCMmarbHas pacyeTHasd nnowaib, ycraHaBnmMBaemasd no Cneayownm rnpasunam:

- LEHTpbI TshkecTu nnowagein A jo. M Ay e cOBNagaloT;
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- TpaHuLbl pacyeTHoW nnowaan s p.. OTCTOST OT KaXAoW CTOPOHbI nnowaan ;.. Ha paccTosiHUM, paBHOM
COOTBETCTBYHLLEMY pasMepy 3TUX CTOPOH (CM. PUCYHOK 8.9).

1 3 2 4
RN ﬁ\__ll"’ A
o \ \ ’f / 1 24 3
7 Z/é :
< % % SRS | o
A% n |
# |8 & T
A
a (7] 8
AL B W
- 3
m_‘ P 77 :
& _,,f-'“‘_s 7 /2 & % /é Y
8y | 83 d 1|. &y | = 8 | @ | &8 1?-
2 a e ?

a - BOanu oT KpaeB aremeHTa; 6 - N0 BCel LUMpUHE 3NIEMEHTA; 6 - Y Kpas (TopLa) aremMeHTa Nno Bcel ero WNPUHE; 2 - Ha yrmy
anemeHTa; 0 - Y OHOrO Kpasi aNIeMeHTa; € - BOrn3m oHOro Kpasi areMeHTa;

1 - BrIEMEHT, Ha KOTOPbIN AEeiCTBYET MeCTHas Harpy3ka; 2 - nnowaab cMaTUs A 1. ; 3 - MakcuManbsHasi pacyeTHas nowanb

-’qb,mﬂx ; 4 - UEHTp TsXKeCTM nnoLlaaei Ag,,goc " -’quax ; & - MMHMMAanbHasA 30Ha apMUPOBaHUA CeTKaMu, NMpu KOTOPON KOCBEHHOE
apMupoBaHue y4nUTLIBAETCsA B pacyeTe

PucyHok 8.9 - CxeMbl Ans pacyeTa 3f1eMeHTOB Ha MECTHOE CxaTue Npu PacronoXeHM MECTHOW Harpy3sku
8.1.45 PacyeTr aneMeHTOB Ha MECTHOEe CXaTue NPWU Hanu4Mm KOCBEHHOM apmatypbl B BuAe CBapHbIX CETOK MPOU3BOASAT U3
yCcnosus

N=y REJ.::,IG-: '-AEJ,IG-: ) (8.83)

roe REJS faz - NPUBEOEHHOE C YYETOM KOCBEHHOW apMaTypbl B 30He MECTHOO CXaTusl pacyeTHOe COoMnpoTMBMEHNe BeToHa cxaTtuio,
onpegensiemoe no opmyrne

REJ.S,EG-: :REJ,&:--: +2 Ps, xp 'R.S,ng s (8.84)

3nech P »y - KO3 ULKMEHT, onpeaensemblii No opmyne

; (8.85)

-Abioc Ebf. - nnowanb, 3aknw4vyeHHaa BHYTPU KOHTYpa CETOK KOCBEHHOro apMmpoBaHuA, cHUTaA No KUX Kpal;lHl/IM CTepPXHAM, U

npuHMMaemas B popmyne (8.85) He Gonee Ay yay ;
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Rs,ly - pacyeTHOEe COMPOTUBIIEHNE PACTSHKEHNIO KOCBEHHON apMaTypbl;

Hom - Ko3apduLMEeHT KOCBEHHOIO apMUpPOBaHKs, onpeaensembii no opmyne

Py gy Iy vy Ay ol .

(8.86)
Ap jocer T

|"L.S,J.:|,I =

#y, A, {, -uncno cTepxHeil, Nnowaab CeuYeHNs U ANMHA CTEPXHS CETKM, CHUTas B OCSIX KPaHUX CTEPXHEN, B HAanpaBneHum

Ay, As}, , .-,"‘JJ - TO e B HanpasfeHun Y;
& - Lar CeToK KOCBEHHOro apMUPOBAHMS.
BHaueHNst Ry poe o 4 10, W v N npuHumaloT cornacHo 8.1.44.

3HayeHe MeCTHOW CXMUMaloLleln Curbl, BOCMPYHMMAEMOE 3NEMEHTOM C KOCBEHHbIM apMUpOBaHWeEM [(NpaBasi YacTb YCNoBwWs
(8.83)], npuHMMatoT He Bonee yABOEHHOIO 3HAYEHWs MECTHOW CXXMMaloLen Cunbl, BOCMIPUHMMAaEMOro anemMeHTom 6e3 KOCBEHHOro
apmupoBaHus [(npaBas YacTb ycriosusi (8.80)].

KocBeHHOe apMupoBaHue JOMKHO COOTBETCTBOBATL KOHCTPYKTUBHBLIM TpeboBaHuam 10.3.
PacueT xxene300eTOHHbIX 3NIeMEeHTOB Ha NpoAaBnBaHue
Obuwue nonoxxeHusi

8.1.46 PacuyeT Ha npoaaBnvBaHWe NPOM3BOAAT ONSA MIOCKUX Xene30beTOHHbIX 3NeMEeHTOB (NNWUT) Npyu AEWCTBUM HA HUX
(HOpMarnbHO K MOCKOCTM 3NEMEHTa) MECTHbIX, KOHLIEHTPUPOBAHHO MPUINOXEHHbIX YCUITUIA - COCPEOTOMEHHbIX CUIbl U U3rnbatoLero
MOMEHTA.

|_|pl/1 pacyeTe Ha npoaaBnMBaHMe pacCMaTpuBakdT pacyHeTHOe nonepedyHoe cedeHune, pacnorioXkeHHOe BOKPYr 30Hbl nepenayu

g

ycmnmﬁ Ha 3neMeHT Ha pacCToAHUN —— HOpMalibHO K ero I'IpO/J,OJ'IbHOVI OCH, No NOBEepPXHOCTU KOTOPOro ,D,el;lCTByPOT KacaTtellbHble

YCUNNSI OT COCPEAOTOUEHHBIX CUMbl U n3rmbatoLlero MmomeHTa (cM. pucyHok 8.10).

,D,el‘flCTByPOU.lMG KacaTernbHble yCcunma no nnowaan pacyeTHOro nonepevyHoro ce4vyeHua OOJDKHbI ObITb BOCIMNPUHATHI 6eToHOM C
conpoTueBrieHUMeEM 0CeBOMY pacCTAXEeHU R&f n nonepeHHon apmaTypon, paCI'IOJ'IO)KeHHOVI oT pr3OBOl7I nnowagkm Ha pacCtoAaHun He

g

bonee .32 N He MeHee —— , C conpoTumerieHneM pacTa>XeHU R .
] 3 W

Mpn [OencTBuyM COCPELOTOYEHHOW CUINbl KacaTenbHble YCWUMMS, BOCMNPUHUMaemble OETOHOM M apMaTypoil, NPUHUMAaKT
paBHOMEPHO pacrnpegerneHHbIMU Mo BCeW Mowaan pacyeTHOro mnonepeyHoro ceveHws. MNpu gencteum msrmbarowero MomeHTa
KacaTerbHble YCUIusl, BOCNPUHUMaeMble GETOHOM M NOMEpeYHON apmaTypon, MPUHUMAIT JIMHEWHO U3MEHSWMMUCA N0 ANMHE
pacyeTHOro MOMNEpPeYHOro CevYeHus B HanpaeneHuM [elcTBUS MOMEHTa C  MaKCUMMarnbHbIMW - KacaTenbHbIMWU - YCUNUAMU
MPOTMBOMOMNOXHOrO 3HaKa Yy KpaeB pac4eTHOro NonepeYHoro Ce4eHns B 3TOM HanpaBneHnu.
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Konosna YenoBHLIA
b }V PACHETHBIA KOHTYD
Muparmuna \
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s,

PucyHok 8.10 - YcnoBHas mogernb Ans pacyeTa Ha npofasnueaHve

Pac4yet Ha npogaBnueaHue npu AeNCTBUN COCPEAOTOMEHHON CUIbl M OTCYTCTBMM NONEPEYHON apMaTypbl MPON3BOASAT COMMacHoO
8.1.47, npn p[encTBUN COCPEOOTOMEHHOW CuMbl M HanmuuuMu nonepeyHonm apmartypbl - cornacHo 8.1.48, npu pgencrtsum
COCpPenoTOYEHHbIX CWMbl U M3rvbarLero MOMeHTa M OTCYTCTBUM MONepevyHon apmatypbl - cornacHo 8.1.49 v npw gencteum
COCpPenoTOYEHHbIX CUMbl 1 M3rnbatoLLero MOMeHTa 1 Hanu4Mm nonepeyHon apmartypsl - cornacHo 8.1.50.

PacyeTHbI KOHTYP MOMNEPEeYHOro CeveHUs NPVHUMALOT: MPU PacroNoXeHWW MoLaakM nepefaym Harpysku BHYTPW NIIOCKOrO
3MneMeHTa - 3aMKHYTbIM W PacronoXeHHbIM BOKPYr Nrowaakn nepegadn Harpysku (cMm. pucyHok 8.11,_a, r), npu pacnonoxeHuu
nnowagkn nepefavn Harpyskv y Kpast Unv yrmna nrockoro afnemMeHTa - B BuAe ABYX BapUaHTOB: 3aMKHYTbIM UM PacnonoXeHHbIM
BOKpYr Nnowagku nepefadn Harpy3kum U He3aMKHYTbIM, CNeayHoLLMM OT KpaeB NIocKoro anemeHTa (cm. pucyHok 8.11, 6, B), B aToM
cryyae y4MTblBalOT HAMMEHbLUYIO HECYLLYyl CMOCOBOHOCTb MpU ABYX BapuvaHTax pacrionoXeHWsi pacyeTHOro KOHTypa MnornepeyHoro

ceyeHus.

B cny4dae pacnonoxeHuna oTBepCTud B NNNTe Ha pacCToAHUN MeHee 6} or yrma mnu Kpaqa nnowagku nepenadum Harpysky o

yrna unu kpasi OTBEpCTUSi YaCTb PACYETHOMO KOHTYpPa, pacnonoXeHHas Mexay ABYMsl KacaTenbHbIMU K OTBEPCTUO, NPOBEAEHHbIMU
U3 LieHTPa TSHKECTU NMOoLAKN Nepeaadn Harpy3ku, B pacyeTe He yuuTbiBaeTcsl.

Mpu penctBumM MomeHTa ;.. B MeCTe MPUNOXKEHWSI COCPEAOTOMEHHON HArpy3ku MOMOBUHY 3TOr0 MOMEHTA YHYUTLIBAKOT NpU

pacyeTe Ha npogasBnuMBaHue, a OPYryro noroBUHY - Npu pacyeTe no HopMalibHbIM CEe4YeHUAM Mo WUPUHE CeYEeHUS, BKITHOYaOLLEN
LWMPUHY Nnowaaky nepenadum Harpy3ky n BbiCOTY Ce4eHUsA NNoCKOro anemMeHTa no o6e CTOPOHbI OT Nnowaaky nepenadvyn Harpy3sku.

Mpyn [OencTBMM COCPEAOTOYMEHHBIX MOMEHTOB U CUMbl B YCINOBUSIX MPOYHOCTU COOTHOLUEHWE MeXAy OENACTBYOLLUMMU
COCPefoTOYEeHHbIMU MOMEHTaMU i, yunTbIBaEMbIMU NpU NPOAABNMBaHUM, U NpefenbHbiMu A, NpuHAMatoT He Gornee NONOBMHI

COOTHOLLEHWS! MEXAY AEMCTBYIOLLIMM COCPEAOTOMEHHBIM YCUNMEM & 1 NpeaerbHbIM Fyyp: .

|_|pl/l pacnonoXxeHnUn cocpegoTodEeHHON CUrbl BHELIEHTPEHHO OTHOCUTENMBHO LIEHTPa TSHXECTU KOHTYpa pac4yeTHOro nonepe4yHoro
CeYeHnss 3HadeHus unarmnbaroLmx cocpefoTO4eHHbIX MOMEHTOB OT BHELLHEN Harpys3ku onpegendrT C y4eToM AONONTHUTENbHOro
MOMeHTa OT BHEeLUEeHTPEeHHOro npuroXxeHus COCpe,EI,OTO‘-IeHHOlZ Cunbl OTHOCUTENbHO LEeHTpa TAXEeCTU KOHTypa pac4eTHOro
nonepevyHoro cevyeHua ¢ NoONOXUTerNbHbIM UIKA 06paTHbIM 3HaKOM MO OTHOLUEHUIO K MOMEeHTaM B KOJIOHHE.

3HayeHune Cocpe,qomquHon cunbl cnegyet npuHMMaTb 3a BblHETOM CUn, [J,eVICTByIOU.LMX B npegenax oCHOBaHUA nupamMuabl
npoaaBsnnBaHUA B MpPOTUBOMNOSTOXHOM HanpaBneHnn.
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a - Nnowagka NpUnoXeHUs Harpy3ku BHYTPU MIIOCKOro anemeHTa; 6, 8 - TO e Y Kpas NNOCKOro aremMeHTa; & - Npu KpectoobpasHom
pacrnonoXxeHn NonepevHon apMmaTtypbl;
1 - nnowaab NPUNOXEHUSA Harpysku; 2 - pacYeTHbIN KOHTYP MONEPEYHOro ceyeHns; 2' - BTOPO BapuaHT pacrnonoXeHnst pacyeTHOro

KOHTYPa; 3 - LLEHTP TSXKECTU PaCHETHOO KOHTYpa (MEeCTO NepeceyeHunst oceit Xy 1 I} ); 4 - LeHTP TSKeCTU NIoWaaK1 NpunoxeHus

Harpysku (MecTo nepecedeHus ocen 5§ un ¥ ); 5 - nonepeyHas apmatypa; 6 - KOHTYp pacyeTHOro NonepevyHoro ceveHns 6es yyeta B
pacuyeTe nonepe4yHon apMaTypsl; 7 - rpaH1LUa (kpawn) NAoCKoro aneMeHTa

PucyHok 8.11 - Cxema pacyeTHbIX KOHTYPOB NONEepeYHOro cevYeHnst Npu npoaaenmBaHum
Pacyem anemeHmos Ha npodasnueaHue npu delicmauu cocpedomoYyeHHOU cuslbl

8.1.47 PacueT anemeHTOB 6€3 NnonepeyHon apmaTtypbl Ha NpoaaBnMBaHve Npu OENCTBUN COCPEAOTONEHHOW CUIbl MPOU3BOAAT
13 ycrnosus

F <Py, (8.87)
rae ~ - cocpeaoTOMeHHas cuna OT BHELLHEeW Harpysku;
% 4 - NpepenbHoe ycunue, BOCpUHMMaemoe 6eToHOM.
Yeunve FEJ,qu onpeaensoT no gopmyne
Tyt = R - Ay, (8.88)
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roe 'AEJ - nnowanb pacy4eTHOro nonepeyHoro ce4eHnd, pacnonoXXeHHOro Ha pacCToAaAHUn 0,5 .*EED OT rpaHuubl nnowaan npunoxeHua

COCPenoTOYeHHON cunbl F ¢ paboyeii BbICOTOI CeveHnst Ay (CM. pucyHok 8.12).

F
N
W
11
3 2
7
\ 3 |
1::-___..__ M___-_._,{ —i __.::l:_.x

hyf2 by hof2

1- pac4yeTHOe nonepeyHoe cevyeHue; 2- KOHTYP pac4eTHOro nonepevyHoro cev4eHus; 3- KOHTYpP nnowanku npunoxeHna Harpy3km

PucyHok 8.12 - Cxema anst pacyeTa ene3obeToHHbIX 3neMeHToB 6e3 nonepeyHon apmaTtypbl Ha NpoAaBnMBaHne
Mnowaab Ag, onpegensoT nNo dopmyrne
My =u-ky, (8.89)
rae i - NepuMeTp KOHTypa pacyeTHOro NnornepeyHoro ceYeHuns;

.'EED - NnpuBegeHHaa pa6oqas| BblCOTa Cce4eHund

g = 0.5 (g, + ),
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anech fgy, U Ezny - paboyas BbicOTa cedeHus A4S NPOAOSIbHOM apMaTypbl, PacnosioKEHHON B HanpaeneHu ocen ¥ n ¥ .

8.1.48 PacueT aneMeHTOB C NMONEpPeYHONn apMaTypor Ha npoaasnueBaHue nNpu AenNcTBUM COCPEOOTOYEHHON CUnbl (CM. PUCYHOK
8.13) npon3BogAaT 13 ycrnosus

7 EFEJ,HIE + st,uff ) (8.90)

roe

w uis - NPEOENbHOE ycunue, BOCNIpUHMMaeMoe NonepeyHol apmaTypoii Npu NpoaasnuBaHni;

F, 4k - NpefienbHoe ycunue, BOCMpUHMMaeMoe GETOHOM, onpeensieMoe cornacHo 8.1.47.

Yeunve st’uﬁ, BOCMPUHMMAaeMoe MomnepeyHol apmaTypoit, HopMarbHOW K MPOOOSbHOW OCKM 3MeMeHTa U pacrorioXeHHoM
paBHOMEPHO BAOMb KOHTYPa pacyeTHOro NornepeyHoro ceveHns, onpeaensoT no gopmyne

st,uif =08g. u, (8.91)

roe oy - ycunue B nonepequVl apmMmartype Ha eauHuly AONUHbI KOHTYypa pacyeTHOro nonepevyHoro ceYeHud, pacnono>|<eHH017| B

npeaenax pacctosiius 0,54 No 06e CTOPOHbI OT KOHTYpa PaCHETHOTO CeYeHMs]

st ) J‘31.::141

Fow = ; (8.92)

Sy

A, - nnowanb ceyeHus MmoriepeyHoON apmaTypbl C LIArOM &, , PacriornoxeHHas B npefenax pacctosHust 0,5/ no obe
CTOPOHbI OT KOHTYpa pacyeTHOro NonepeyHoro CeveHnst No NepuMETPY KOHTYpa pacyeTHOro NMonepeyHoro ceveHus;

i - NepuMETP KOHTYpa pacyYETHOro MNONEPEYHOro ceveHnsd, onpeagendemoli cornacHo 8.1.47.

Mpwn pacnonoxeHuy nonepeYHon apMaTypbl He PaBHOMEPHO MO KOHTYPY PacyYeTHOro NOMepPEeYHOro CeYeHnsl, a COCPeoTOUYEHHO
y oceil Nnowaaky nepefayn Harpysku (KpectoobpasHoe pacronoXeHuWe MonepeqHoi apmatypbl) 3HadYeHune ¢, onpenensior ¢

yyeTom ofbLlern nnowagn nonepedHoi apmartypbl A pacrnofioXeHHON Mo (haKTUYECKUM AfIMHAM Y4YacTKOB pPacrofioKeHUs!

sSw?

nonepeyHoi apmatypsl L,

. W sty MO pac4yeTHOMY KOHTYpY NpoAaBnuBaHus (RUCYHok 8.11, T), NepMMETp KOHTypa U NPUHUMAIOT

TaKKe no hakTUYECKUM AfMHaM y4acTKOB PacronoXeHns nonepeyHomn apmarypel L v sty .

3nauenne i + Foy i NPUHAMAIOT He Gonee 2 7, L, . MonepeyHyto apmMaTypy y4nTbIBaloT B pacyeTe npn Hg, i He MeHee

0,25 7 i -

3a rpaHuuen pacnonoxeHus NonepevyHon apMaTypbl pacyeT Ha npogasnvMBaHue NpoussBogdaT cornacHo 8.1.47, paccmatpusas
KOHTYP pac4eTHOro Monepe4Horo ceveHmns Ha pacctosiHum 0,5k OT rpaHuLbl pacronoXeHUs NonepeqHon apmarypbl (CM. RUCYHOK
8.13). lNpu cocpenoTOYEHHOM pacronoXeHMn MOoMnepevyHon apmaTtypbl MO OCAM MMOWaAKkM fnepedadn Harpysku, Kpome Toro,

pacyeTHbIA KOHTYP MOMepevHoro ceyeHnss 6eToHa MpUHMMAIOT MO AMaroHanbHbIM NIMHUMAM, CRedylWwnM OT Kpasi pacrnofioxeHus
nonepe4Hon apmatypbl (CM. pucyHok 8.11, r).

lMonepeyHas apmatypa OOMmKHa YOOBMNETBOPATb KOHCTPYKTUBHbIM TpeboBaHuaMm, npuBegeHHbiM B 10.3. MNpu HapylleHun
yka3aHHbIX B 10.3 KOHCTPYKTUBHBLIX TpebOBaHWIA B pacyeTe Ha NpoAaBnuBaHMe crneayeT YYUTbiBaTb TOMbKO MONEpeyHy apMarypy,
nepecekaroLlyo nMpaMmvay npoaasnueaHns, npu obecnevyeHnn yCnoBum ee aHKepoBKU.

(N3meHeHHas pegakuus, U3m. N 1).
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1- pac4yeTHOEe nonepevyHoe ceveHne; 2- KOHTYP pac4eTHOro nonepevyHoro ce4eHus; 3- rpaHnLUbl 30HbI, B Npeaenax KoTopbiX B
pacyeTe yu4nTbiBaeTCA nonepe4vyHaa apmMmarypa; 4- KOHTYP pac4eTHOro nonepe4yHoro ce4eHns bes y4yeTa B pacyeTe nonepequVl
apMaTtypbl; 5- KOHTYP nnowaaky npunoXXxeHna Harpy3ku

PucyHok 8.13 - Cxema gnsa pacyeta ene3o0eTOHHbIX NINT C BepTMKarnbHOW paBHOMEPHO pacnpefeneHHon NonepevyHon apMaTypon
Ha npoaasnueaHve

Pacuem anemeHmos Ha ripodaernueaHue npu delicmauu cocpedomoYeHHbIX Ccurbl U u3aubaruwezo MoMeHma

8.1.49 PacueT anemeHTOB 6€3 nonepeyHoi apmaTypbl Ha NPOLABMMBAHWE NPU COBMECTHOM AEMCTBUN COCPELOTOUEHHBIX CUSIbI
1 n3rmbaroLLero MoMeHTa (CM. pUCYHOK 8.12) NPOU3BOAAT U3 YCIOBUS
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F M

=1 (8.93)
Py My

roe & - cocpedoToyeHHasi cuna OT BHELLHeW Harpysku;

A - cocpenoToyeHHbIN n3rmbatoLwmnii MOMEHT OT BHELLHEN Harpy3ku, y4uTbiBaeMbI Npy pacyeTe Ha npogasnveaHue (cm. 8.1.46);

By upr v My . - NpenenbHble cocpefoTodeHHbIE CUna U U3rbatoLLmnii MOMEHT, KOTOPbIE MOTYT GbiTb BOCTPUHSTLI GETOHOM B

pacyYeTHOM NOMNEePEYHOM CEYEHUM MPU NX PasaenbHOM AecTBUN.
B >ene3o6eTOHHOM Kapkace 3AaHuii C MIOCKAMW MEpEeKPbITUSIMU COCPEAOTONEHHbI u3rnbatolmin MomeHT M,. paBeH
CyMMapHOMy 13rnbaroLiemMy MOMEHTY B CEYEHUsX BEPXHEN 1 HIMKHEN KOMOHH, NPUMbIKAIOWMX K NepekpLITUIO B paccMaTpueaeMom

yane.

MNpegenbHyto cuny Fb,ue‘f onpeaenstoT cornacHo 8.1.47.
MNpenenbHbIn n3rnbatoLwmn MOMEHT M.E:u,uff onpeaensoT no dopmyne
My = R Wy 1, (8.94)

rae #% - MOMEHT ConpoTUBNEHMS PAaCHETHOTO NOMEPEYHOTO CeYEHNS, ONpeaensiemMblit cornacHo 8.1.51.

|_|pl/l JencTeum narnbdaroLmx MOMEHTOB B OBYX B3aUMHO nepneHanKynapHbIX NTOCKOCTAX pacyeT Npou3BoaAT U3 yCIoBUA

M
Fo M <1 (8.95)
Foute Moyar My i

npn 3TOM NpUHNMaloT

M
My 2 =05 il

Myt My it By uie

rae &, M, n i’lri‘r‘JJ - COCpPeOoTOYEHHblE cuma M u3rMbalroliMe MOMEHTbl B HampaBrneHusix ocen 5 un ¥, yunTbiBaemMble npu

pacyeTe Ha npoaasnueaHue (cM. 8.1.46), OT BHELUHEN Harpysku;

By My i M&y 4 - NPefenbHble COCPeaoTOUeHHbIE Cuna W M3rnbalolme MOMEHTbI B HamnpaBrenusx ocet X u ¥,
KOTOpble MOTYT BbITb BOCMPUHATEI GETOHOM B pacYETHOM MOMNEPEYHOM CEYEHUM NPY UX Pa3aernbHOM AeACTBUN.

Yeunue i onpepensior cornacHo 8.1.47.

Yeunus My, 1 Ms,y uif ONPEOensitoT COrmacHo ykasaHWsIM, NpUBEAEHHbIM Bbille, MPU AeACTBUM MOMEHTa B MMOCKOCTU

ocen X U ¥ COOTBETCTBEHHO.

8.1.50 Pac4eT NnpoYHOCTU ANEMEHTOB C NMONEpPEYHON apmMaTypon Ha npogasnmBaHue Npu OENCTBUN COCPELOTOMEHHOWN CUIbl K
n3rmbaroLLmx MOMEHTOB B ABYX B3aMMHO NeprneHONKYnspHbIX NIIOCKOCTSIX NPOU3BOAAT U3 YCMNOBUS

F M M
+ : + 2 =1, (8.96)
FEJ,qu + st,uff be,uff + M.sw,x,uff ME{}I,HI# + M.swg,uff

npu 3TOM NPUHUMaIOT
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A
My + ? =05 F
MEJx,qu + M.sw,x,uif ME{}I,HIE + M.sw,y,uif FEJ,L!IE + st,uif

rae X, M, v M"JJ - cMm. 8.1.49;

By iy Mpy i M.E:y u - NIpefenbHble COCPeOTOYeHHbIe cuna 1 uarnbaiolime MOMEHTbI B HanpaBneHusx ocen X un ¥ ,
KOTOpble MOTYT GbITb BOCMPUHSATHI GETOHOM B paCYETHOM MOMEPEYHOM CEYEHUM NPU UX Pa3AenbHOM AEUCTBUM;

F

sl Myt W My ui - MPEAETIbHBIE COCPEAOTONEHHbIE CUNA M M3TMBAIOLIME MOMEHTHI B HaNpaBneHnsx oceit X u

r, KOTOpPbIEe MOryT ObITb BOCMPUHATDI nonepequPl apmaTypon npu nx pasgeribHom nencTeuum.

Younus By e, My ie o My yis M Fapg e ONPENEnsio cornacHo ykasarnsam 8.1.48 v 8.1.49.

Yourms My o i M0 Mgy ui . BOCNPUHMMAEMbIE MOMEPENHON apMaTypoli, HOPMAsbHON K MPOAOINBLHOM OCH dniemMeHTa U

PACMONOXEHHON PAaBHOMEPHO BAOMb KOHTYpa PACYETHOTO CeYeHWsl, OMnpedensioT npu OelcTBuM M3rnbalolero MoMmeHTa
COOTBETCTBEHHO B HanpasneHu ocen X n ¥ no dopmyne

M.sw,uif =08 g5 W, (8.97)
rae @qy U Wy, onpegensiot cornacHo 8.1.48 1 8.1.52.

Snavenna Fy o + Foy s Moy i + Moy yui . My uir +3 5 p 0 B yonosun (8.96) npurnmator He Gonee 2 5y, 2

My uis . 2 My i COOTBETCTBEHHO.

MonepeyHas apmaTypa [ormkHa OTBeYaTb KOHCTPYKTUBHBLIM TpeboBaHusaM, npueegeHHbiM B 10.3. Mpu HapyLLeHWM ykasaHHbIX B
pa3gene 10.3 KOHCTPYKTMBHbIX TpebOBaHWI B pacyeTe Ha MpoAaBnMBaHWE CriedyeT yuuTbiBaTb TOMBbKO MOMEPEYHY0 apMaTypy,
nepecekaroLlyo nMpaMmvay npoaasnuneaHns, npu obecnevyeHnn yCrnoBum ee aHKepPOBKU.

8.1.51 B obluemM cryyae 3Ha4YE€HUS MOMEHTA COMPOTMBIIEHUSI PacYETHOro KOHTypa GeToHa Mnpu npoasnMBaHuu be{y} B
HanpaBsreHnsIX B3aMHO NeprneHaVKynsapHbIX ocen ¥ n ¥ onpedensiot no gopmyre

Lhxiy)

— (8.98)
X(J”:'max

Woripy =

roe f&x(y} - MOMEHT MHEpLMM Pac4eTHOro KOHTYpa OTHOCUTENbHO Ocen 1] M X, MPOXOAALWMX Yepes ero LUEHTp TSKeCTU (Cm.
pucyHok 8.11);

Z(¥ ) yqax - MAKCUMarbHOE PacCTOsHME OT PACcYETHOTO KOHTYpa A0 €ro LieHTpa TSKECT!.

3HaueHne MoMeHTa uHepumn J onpeaensioT Kak CyMMy MOMEHTOB MHEpUMU {4 OTAENbHbIX y4aCTKOB PacyeTHOro
hrip) bl p i

KOHTYypa nonepevyHoro cevYeHmsa OTHOCUTENIbHO UeHTpalbHbIX oCein, NpoxXoddLlMX Yepe3 LEHTP TSHKEeCTU pacdeTHOro KOHTYpa,
npuHMMasa yCroBHO LLUMPUHY KaXXaOoro ydactka paBHOﬁ eanHuue.

MonoxeHWe LieHTPpa TSHKECTU PACYETHOMO KOHTYpa OTHOCUTENbLHO BhIGPaAHHOM OCK onpeaensitoT no opmMyne

x(yip= M (8.99)

PIEA

rae Z; - ANvHA OTAENbHOTO YYacTKa pacieTHOro KOHTYPa;
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Ay I(_}’!-:ID - PaCCTOAHNE OT LLEeHTPOB TAXECTU OTAEeNbHbIX y4aCTKOB paCc4YeTHOro KOHTypa Ao Bbl6paHHbIX ocen.

Mpu pacyeTax NPUHUMAIOT HAUMEHbLUME 3HAYEHUSA MOMEHTOB CONPOTUBNEHUs 1, 1 Wby )

MowmeHT ConpoTuBIieHNUA pac4HeTHOro KOHTypa 6eToHa Anst KOMOHH Kpyrrnoro ce4eHuda onpenensdtoT no d)opmyne

2
- 2

rae [) - oMameTp KOMOHHbI.

8.1.52 3HayeHMss MOMEHTOB COMPOTMBIIEHUSI MOMepeyHol apmaTypbl Npu MNpoAaBnMBaHUM Wsw’x(},} B TOM criyyae, Korga
nonepeyHasi apmaTypa pacrnonoxeHa paBHOMEPHO BOOSb PACYETHOrO KOHTYpa NPoAaBNMBaHUsA B Npeaenax 30Hb!, rpaHuLIbl KOTOPOW

g

OTCTOSIT HA PacCTOSIHUM — B KaXayt0 CTOPOHY OT KOHTypa npogaBnuBaHusi 6etoHa (CM. pucyHok 8.13), npuMHMMaloT paBHbIMU

COOTBETCTBYIOWMM 3HaueHnam Hy, n .

|_|pl/1 pacnonoxeHunn nonepequVl apmMartypbl B NMJIOCKOM 311€MeHTe coCcpeoTO4EeHHO No OCAM prSOBOVI nnowazgkun, HanpumMmep no
OCH KOJTOHH (erCToo6pa3Hoe pacnonoXxeHne nonepeyHomn apmMatypbl B ﬂeperbITMM), MOMEHTbI COMPOTUBMEHUS MOMNepeYyHon
apMaTtypbl onpegendarT No TeM Xe npasunam, 4To U MOMEHTbl CONnpOoTUBIEHNA beToHa, npnHMMmaa cooTBETCTBYHOLLYIO (*)aKTVILIeCKyIO

ANVHY OrpaHNYEHHOTO y4acTka PacromnoXeHs MONEPEYHON apMaTypbl N0 PACYETHOMY KOHTYPY NPOAABMMBAHUS Ly, U sty (cm.

pucyHok 8.11, ).
PacuyeT NfoCcKOCTHbIX Xene300eTOHHbIX 3JIeMEHTOB NJIUT U CTEeH Nno NMPOYHOCTHN

8.1.53 PacyeT no NpoYHOCTM NIIOCKMX MAUT NEPEKPLITUNA, MOKPLITUA U PYHOAMEHTHLIX NNUT crieqyeT NpoM3BOAUTb Kak pacyet
NMOCKNX BblAENEHHbIX 3NIEMEHTOB Ha COBMECTHOe AeNcTBune nsrnbatownx MOMEHTOB B HanpaBneHun B3anMHO NepneHanKynsapHbIX
ocell U KpYTSLUMX MOMEHTOB, MPUMOXEHHbIX MO OGOKOBLIM CTOPOHaM MIIOCKOrO BbIAENEHHOrO 3fieMeHTa, a Takke Ha AencTBue
NPOZOIbHBIX U MOMNEPEYHbIX CUIT, MPUINOXEHHbIX MO BOKOBLIM CTOPOHAM MITOCKOrO BbIAENEHHOTO 3fieMeHTa (CM. pUcyHok 8.14).

Kpome TOro, npy onvpaHum nAOCKMX MAMT Ha KOMOHHbI CreayeT NpPov3BOAMTbL pacyeT NWUT Ha NPOAaBMUBaHME HA AeUCTBUE
CcoCpefoTOYeHHbIX HOpMarbHbIX CUIT U MOMEHTOB cornacHo 8.1.46-8.1.52.

PucyHok 8.14 - CxeMa ycunun, AeACTBYIOLLMX HA BbIAENEHHbLIN NIOCKMIA SNEMEHT €QUHUYHON LMPUHBI
8.1.54 PacyeT NoO NPOYHOCTM MMAOCKMX MNAUT B OOLWEM cryvyae MPOU3BOAAT MyTeM pasgeneHus MNIOCKOro 3femMeHTa Ha
oTAenbHbIE CIoM CXaToro 6eToHa M pacTAHYTOW apMaTypbl M pacyeTa KaXAoro Criost OTAeNbHO Ha AeWCTBME HOPMarnbHbIX M
CABUraloLLMX CUM B 3TOM CIO€, MOMyYEHHbIX OT AENCTBUA M3rMbalomMxX U KPYTALWMX MOMEHTOB U HOPMAsbHbIX CUM (CM. PUCYHOK
8.15).

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/554403082#A7K0NA
http://docs.cntd.ru/document/554403082#A7C0N8
http://docs.cntd.ru/document/554403082#A7O0NB
http://docs.cntd.ru/document/554403082#8PQ0LV
http://docs.cntd.ru/document/554403082#8OQ0LM
http://docs.cntd.ru/document/554403082#A7S0NC

CIN 63.13330.2018 BeToHHbIEe 1 ene3o6eToHHbIe KOHCTPYKUMKU. OcHOBHbIE nonoxeHus. CHull 52-01-2003 (c N3ameHeHnem N 1) CtpaHuua 69
Ce00 npasun om 19 dekabpsi 2018 e. Ne 63.13330.2018

PucyHok 8.15 - Cxema ycunuin, AencTByoWwmnx B 6ETOHHOM U apMaTypHOM CIOsIX BbIAEMNEHHOTO MOCKOro afeMeHTa NnuTbl (yeunums
Ha NPOTMBOMNOSIOXHbIX CTOPOHAX YCITOBHO HE MOKa3aHbl)

PacyeT nnockux anemMeHTOB MAUT MOXET Takke npon3BoanNTbLCA 6es pasgeneHna Ha cnou b6eToHa 1 paCTﬂHyTOVI apmMartypbl Ha
COBMECTHOE AencTBME n3rnbarowmx un KPpyTAWNX MOMEHTOB U3 ycnosmﬁ, OCHOBaHHbIX Ha 0006LLEHHbIX YpaBHEHUAX npenenbHoro
paBHOBECUA:

(M = M) (M gy = M) = My 20; (8.100)
Moz M,, (8.101)
My 2M,y, (8.102)
My 2 My, (8.103)

rae M,, i’lff‘JJ , Mjg, - U3rnbaroLLme 1 KpyTALIME MOMEHTbI, AECTBYIOLLME Ha BbIAENEHHbIN NMOCKUI SNEMEHT;

M, M"JJ "y Mjg, 4l - MpenenbHble U3rnbalolme U KpyTsliMe MOMEHTbI, BOCMPUHUMAEMble MMOCKUM BblAENEHHbIM
3MIEMEHTOM.

3HaueHuns npegenbHbIX na3rnbaroLwmx MOMEHTOB Mx ulf M M}, ul¥ CNEAYET onpenendtb U3 pacydeta HOopMalibHbIX ceyeHun,
nepneHgnkynapHbIX OCAM A n ¥, nnockoro BblAENEHHOrO 3nemMeHTa ¢ NpPoAonbLHON apmaTypon, napannensHon ocam Fnl,

cornacHo 8.1.1-8.1.13.

3HauyeHus1 npefenbHbIX KPYTALMX MOMEHTOB criedyeT onpefensite no 6etoHy MEW, uif W MO pacTAHYTON NpoAdonbHOM

apvatype My, i no dopmynam:

My ute = 0.1R2%0 (8.104)
roe & 1 j - MeHbLMIA 1 BonbLUNIA pasmepbl COOTBETCTBEHHO MITOCKOrO BblAENEHHOIO SN1EMEHTA;
M.::ng,uif =058, (4, +A§y}kn ) (8.105)
roe Asx " As}, - Nnowaan ceveHns NpoaosibHOM apMaTypbl B HanpasneHun ocen X n ¥ ;

# - paboyas BbICOTa MONEPEYHOTO CEYEHUSI MIUTI.
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[Honyckaetcs NpUMeHsiTb U Apyrue MeToAbl pacyeTa no NPOYHOCTM NIIOCKOrO BbIAEMNEHHOrO 3NeMeHTa, NofyyYeHHble Ha OCHOBE
pPaBHOBECUS] BHELUHUX YCWUNWUA, OEWCTBYHOLUMX MO GOKOBLIM CTOPOHaM BbIAENEHHOrO 3MeMeHTa W BHYTPEHHWUX YCunui B
AVaroHarbHOM CEYEHUM MIOCKOTO BbIAENEHHOIO 3rIeMeHTa.

MNpn pevcTBUMM Ha BblOENEHHbIN NIOCKUN 3NEMEHT MMUT TakKe MPOAOMbHON CUIMbl pacyeT criedyeT Npou3BoAWUTb Kak Ans
BbIJEMEHHOrO MMOCKOro aneMeHTa CTeH cornacHo 8.1.57.

8.1.55 Pac4eT nnockoro BbleNEeHHOro anemMeHTa Ha OencTBue nonepeYyHbIX cun cnegyet npon3BoanTb U3 yCNoBUA

¢
&+—?51, (8.106)
Qx,uff Qy,uif

roe QI n Q}, - nonepeYyHble CUsbl, ,D,eI;ICTBy}OLLI,VIe no 6oKoBbIM CTOpPOHaM MJ10CKOro BblAENMEeHHOro anemMeHTa,

(yuit W &y ui - NPEAENBHBIE NONEPEUHBIE CUMbI, BOCTPUHAMAEMbIE MIIOCKMM BbIAENEHHbIM ANIEMEHTOM.

3HayeHuns npeaenbHbIX NonepeYHbIX CUIl onpenendarT no (bopMyJ‘le
Char = s, (8.107)

rae &p w {5, - NpedenbHble nonepeyHble CUmbl, BOCMPUHUMAEMble COOTBETCTBEHHO GETOHOM W MOMEPEYHONM apMaTypoii

onpegensieMble no popmynam

(= 0.5 Ryl ; (8.108)
o = sy (8.109)

e & 5y - UHTEHCMBHOCTb NOMEpeYHoro apM1poBaHus, onpenensemas no opmyne (8.59).

8.1.56 PacyeT Mo MPOYHOCTM CTeH B OOLleM cryyae crnegyeT MNpou3BOAWTb KaK MIOCKUX BblAENEHHbIX 3MEeMEHTOB Ha
COBMECTHOE [EelCTBME HOPMAaslbHbIX CUI, U3rMGaloLLMX MOMEHTOB, KPYTALMX MOMEHTOB, CABUraloLMX CWJ1, MOMEepPeYHbIX Cuil,
MPUIIOKEHHBIX N0 GOKOBLIM CTOPOHAM MIOCKOMO BbIAENEHHOIO 3fieMeHTa (CM. pUCYHOK 8.16).
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PucyHok 8.16 - Cxema ycunun, AeACTBYOLMX Ha BblAENEHHbIN NAIOCKMIN ANIEMEHT €OUHUYHON LMPWUHBI CTEHBI (YCUNS Ha
NPOTMBOMOOXHbIX CTOPOHAX YCNOBHO He nokasaHbl)
8.1.57 Pacuet cTeH B 0b6LleM crnyvyae NpousBoaST NyTem pasfderneHunst MocKoro afieMeHTa Ha OTAenbHbIe Crion cxxaToro 6eToHa
N pacTsHYTOW apmaTypbl U pacyeTa Kakaoro criosi OTAenbHO Ha AeNCTBME HOpMarbHbIX M CABUraltoWMX CUi B 3TOM CIIOE,
Nomny4YeHHbIX OT AEeNCTBUSA N3rMbaoLnX N KPYTALWMX MOMEHTOB, OOLLMX HOpMaribHbIX U COBUTaOLLMX CUIT.

[lonyckaeTcsa Nnpon3BoanTb pacyeT 6e3 pasaeneHns Ha crion 6eToHa U pacTaHYTON apMaTypbl OTAEMNBHO M3 NITOCKOCTY CTEHbI Ha
COBMECTHOe [feicTBue M3rmGaromx MOMEHTOB, KPYTALMX MOMEHTOB M HOpMasibHbIX CUMT U B NIIOCKOCTU CTE€Hbl HA COBMECTHOE
[eViCTBIE HOPMarbHbIX Y CABUTaOLLIMX CUTT.

PacueT cTeHbl B CBOel MNMOCKOCTM NPOMU3BOAAT M3 YCIOBWIA, OCHOBaHHbIX Ha OBGOBGLLEHHBLIX YpPaBHEHWSX MPeaenbHOro
paBHOBecwUsi:

(Wt = M) (W e — V)= Mgy 2 0; (8.110)
Ny 2 V55 (8.111)
Nyur 2Ny (8.112)
N utt 2Ny (8.113)

roe Nx , N} n NJ':}, - HOpMarnbHble 1 caBurakrowine cunbl, AeﬁCTBerLIJ,I/Ie no 60KOBbIM CTOpPOHaM niocKoro BblAeNeHHOro areMeHTa,

Ny Nygg W Ny i - npenenbhbie HOpmanbHble v CABATAlOWME CUIbl, BOCMPUHAMAEMblE MIOCKUM BblAENEHHbIM

SNIEMEHTOM.

3HaveHusa npegenbHbIX HOPpMalbHbIX CUn Nx,uif n Ny,uff cnenyet onpependtb U3 pacydeta HopMalibHbIX ceyeHun,

NepneHauKynsapHblXx ocsM Y M ¥, NIOCKOro BbIAENEHHOr0 areMeHTa C BepTUKanbHOW W FOpWU3OHTanbHOW apMaTypoit,
napannensHo ocam X n ¥, cornacHo 8.1.14-8.1.19.
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3HayeHUs npeaenbHbIX CABUrAOLLMX CUN criedyeT onpeaensts no 6eToHy szy uff V1 MO apmarype A, no chopmynam:

Pl

Ny e = 038Ry 45, (8.114)
roe 1'15 - pa6ot-|aﬂ nnowaab nonepe4yHoro cevyeHunsa beToHa BblOENEHHOIo 3J1IEMEHTA,

N.::ng,uif =058, (A4, +ﬂsy} , (8.115)

rae A, Asy - MroLlaab CeYeHUss apMaTypbl B HanpasneHun ocen ¥ U ¥ B BblAeNeHHOM 3rieMeHTe.

PacueT 13 nnockoctu cTeHbl npon3BOAAT aHalnorM4HoO pacyeTy nioCKUX ninT nepekpbITUI, onpeaenasa 3Ha4eHus npeaerbHbIX
n3rnbatoLmx MOMEHTOB C Y4€eTOM BIMUAHNA HOPMaAlbHbIX CUI.

,D,OI'IyCKaeTCﬂ NPUMEHATb U gpyrne MetTodbl pacyeTa Nno NPovYHOCTU NJIOCKOro BblAeNIeHHOro aremMeHTa, nosjiyYyeHHble Ha OCHOBe
paBHOBECUA BHELUHUX yCVIJ'IVIVI, ﬂ,eVICTByI'OLLI,I/IX no 60KOBbIM CTOpOHaM BblefieHHOro JanemMeHTa, U BHYTPEHHUX yCVIJ'IVII7I B

AnaroHarisHOM cevYeHumn BbiAeNeHHOro anemMeHTa.

8.1.58 Pacuet no NPOYHOCTU NNOCKUX BblAENEHHbIX 3NIeMEeHTOB CTEeH Ha aenctene nonepeYyHbIX cun crneagyeTt npon3BogunTb
aHanorn4yHo pacyeTty niunT, HO C Y4EeTOM BINAHUA NPOAOSIbHbIX CUJT.

8.1.59 PacueT no TpeLmnHOCTONKOCTM NNNT (N0 06pa30BaHUI0 M PacKpbITUIO TPELLMH HOPMarbHbIX K NPOL4ONLHON OCK 3NEMEHTA)
crnegyeT NPoM3BOAWTb Ha AecTBre n3rnbaroLmx MOMeHToB (6e3 yyeTa KpyTALMX MOMEHTOB) COMMacHO yka3aHusiM pasgena 8.2.

8.2 PACYET JJIEMEHTOB XEJIE3OBETOHHbIX KOHCTPYKLIMA MO NMPEAEJNIbHbIM COCTOAHUAM BTOPOU
rPynnbl

Oowume nonoxeHus

8.2.1 PacueTbl No npeaenbHbIM COCTOSTHUSAM BTOPOW FPYNbl BKIOYAKOT:
- pacyeT no o6pa3oBaHNIo TPELLMH;

- pacyeT No packpbITUIO TPELLMH;

- pacyeT no gedopmaumsam.

8.2.2 Pacyet no obpasoBaHuio TpeLLMH NPOM3BOAAT, KOrda HeobxoamMo obecnednTb OTCYTCTBME TpeLwmH (cM. 4.3), a Takke Kak
BCMOMOraTenbHbIN NPy pacyeTe Mo packpbiTUIO TPELLUMH 1 Mo AedopMaLmsM.

8.2.3 lMpn pacyete no o6pazoBaHWIO TPELLMH B LEnsAxX UX HeaonyweHns KoadULMEHT HageXHOCTU NO Harpy3ske npuHUMaroT
T 1,0 (kak npu pacyeTe no npodHocTK). Mpu pacyeTe NO pacKpbITUIO TPELLMH 1 No gedopMaLmsam (BKoYas BCNoOMoraTesbHbIN

pacyeT no obpas3oBaHMIO TPELLMH) NPUHUMAIOT KO3 MULMEHT HAAEXHOCTH NO Harpyske ";.fj- =1,0.

PacueT ene306eTOHHbIX 35IEMEHTOB MO 06pPa30BaHUIO U PACKPbITUIO TPELLMH

8.2.4 Pacuert ene3obeToHHbIX 3N1IEMEHTOB MO 06pasoBano TPeLWmnH Npon3BoaAT U3 ycnoBsus

M= A

creo

(8.116)

rae Ad - n3rmbarowmnin MOMEHT OT BHELLHEN Harpy3kn OTHOCUTEJIbHO OCH, HOpMaJ'IbHOIZ K MITOCKOCTM OEeNCTBUA MOMEHTa W
I'IpOXOﬂ,ﬂLLLeVI Yyepes UEeHTP TAXECTU npmnBeeHHOro nonepevyHoro ce4eHna arnemMeHTa;

M

cre
onpepensieMbi no copmyne (8.121).

n3rnbamLmMn  MOMEHT, BOCFIpI/IHMMaeMbIVI HOpMalibHbIM Ce4dYeHueM JarieMeHTa npu O6paSOBaHMM TPEeLnH,
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[nst ueHTpanbHO-PaCcTAHYTLIX 3MeMeHTOB 06pasoBaHme TPeLLMH ONpPeaensiioT U3 YCroBus
N=N,,, (8.117)
roe & - npodonbHoe pacTarvBatoLLlee YCUve oT BHELIHEN HarpysKu;

N

[
cornacHo 8.2.13.

- NpoaosibHOe pacTtdaruBaroulee ycunume, BOCNpUHMMaemoe 3NneMeHTOM MNpu O6pa3OBaHMVI TpewuH, onpeagendemoe

8.2.5 B cnyuvasx, korga BbinonHsetcs ycnosue (8.116) nnu (8.117), BbINONHAIT pacyeT MO pacKpbITUO TpewmH. Pacdet
Kene3o6eToHHbIX ANIeMEHTOB MPON3BOASAT MO HEMPOAOIMKUTENBHOMY W MPOAOIKUTENBHOMY PACKPbITUIO TPELLMH.

HenpogomkutenbHoe packpbiTUe TPeLH ONpeaensioT OT COBMECTHOTO AEUCTBUSA NMOCTOSIHHBIX U BPEMEHHbIX (ANUTENbHbIX U
KpaTKOBPEMEHHbIX) Harpy3ok, MPOAOCIHKUTENBHOE - TOMBKO OT MOCTOSIHHBLIX U BPEMEHHbIX ANUTENbHbIX Harpy3okK (cM. 4.6).

8.2.6 PacyeT no packpbITUIO TPELLMH NPOU3BOAAT U3 YCIOBUSA
Dore Eacrc,uif’ (8.118)

e et ... - WMpUHA PacKpbITUA TPELLWH OT AEUCTBMA BHELLIHEN Harpysku, onpeaensemMas cornacHo 8.2.7, 8.2.15-8.2.17;

@epe uff - MPEAEMNBHO AOMYCTUMAS! LUIMPUHA PACKPLITUS TPELUMH.

3HaueHunsa a NPUHNMAKT paBHbIMU:

cre,ult
a) u3 ycrnoeusi obecneyeHns CoOXpaHHOCTM apmaTypbl
knaccos A240...A600, B500:

0,3 MM - NPV NPOAOIPKNTENBHOM PACKPbITUN TPELLMH;

0,4 MM - NPX HENPOAOMKNTENBEHOM PACKPBITUN TPELLMH;

knaccos A800, A1000, Bp 1200- Bp 1400, a Takke knacco K1400, K1450, K1500, K1550, K1650 gnameTtpom 12 mm 1 6onee:

0,2 MM - NPV NPOAOIPKNUTENBHOM PaCKPbITUN TPELLMH;

0,3 MM - NpU HENPOAOIMKUTENBHOM PACKPLITUN TPELLMH;
KnaccoB Bp 1500, Bp 1600, a Takke knaccos K1500, K1550, K1650, K1750, K1850, K1900 anametpom meHee 12 MMm:

0,1 MM - NPV NPOAOIPKNUTENBHOM PACKPbITUW TPELLMH;

0,2 MM - NPy HENPOAOMKUTENBHOM PACKPbITUM TPELLWH;

6) 13 ycnosus orpaHM4eH1s IPOHULIAEMOCTU KOHCTPYKLIMI

0,2 MM - NpU NPOAOIKUTENBHOM PACKPbITUN TPELLNH;

0,3 MM - NPy HENPOAOMKNTENBHOM PACKPBLITUM TPELLUH.

(N3meHeHHas pegakuus, U3m. N 1).

8.2.7 PacyeTr xene3obeTOHHbIX 3NEeMeHTOB crieayer Mpou3BOAUTbL MO MPOACIKUTENBHOMY W MO  HEeNpPOAOIKUTENbHOMY

PacCKpPbITUO HOPMalibHbIX TPELNH.

LLnpuHy NpoaomKUTENBHOIO PacKpbITUA TPELLMH ONpeaensitoT no dopmyne
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ope = Repel s (8.119)

a LUMPVHY HEMPOOOMKUTENBHOIO PACKPbLITUS TPELLMH - Mo hopMyrne

@ope = Aopel Toped ~ Dipeds (8.120)
rne .1 - WMprHa packpbliTUA TPELLWH OT NPOAOIDKUTENTBHOIO ,D,eI7ICTBI/IF| NOCTOAHHbLIX N BPEMEHHbIX ONMUTENbHbIX HAarpy3ok;

@ape7 - LUMPUHA PACKPBLITUA TPELMH OT HEMNpOLOIKUTENbHOTO AENCTBUA MOCTOSHHbIX W BPEMEHHbIX (ASUTENbHBIX |
KpaTKOBPEMEHHBIX) Harpy3okK;

& apa3 - WMPUHA PACKPBITUA TPELWNH OT HENPOAOIMKNTENBHOTO OeNCcTBUA MOCTOSAHHBIX N BPEMEHHbIX ANUTENbHbIX Harpysok.

(N3meHeHHas pegakuus, Mam. N 1).

OnpepneneHve MOMeHTa o6pa3oBaHuUs TPELMH, HOPMarbHbIX K NPOAOSILHOMN OCU 3rieMeHTa

8.2.8 N3rnbatomnim MoMeHT Mm npu obpasoBaHun TpewmH B obLieM crnydae onpegensietcst No AecopmMaumoHHON Moaenu
cornacHo 8.2.14.

[nsa anemMeHTOB NPSIMOYrOfbHOIO, TaBPOBOIO MW OBYTABPOBOrO CEYEHUS C apMaTypow, PaCrONOXEHHON Y BEPXHEN U HUXHEN
rpaHen, MOMEHT TpeLunHOobpas3oBaHNs C y4EeTOM Heynpyrux gedopmaumin pactaHyToro 6eToHa gonyckaeTcs onpedensTb CornacHo
ykasaHuam 8.2.10-8.2.12.

8.2.9 [onyckaeTca MOMEHT o6pa3oBaHua TpelmnH onpeaenaTb 6e3 yyeTa Heynpyrux aedopMauuin pactsHyToro GeTtoHa no

8.2.11, npuHumas B popmyne (8.121) Wp; = W,.4 . Ecnn npu atom ycrosue (8.118) unu (8.139) He ynoBneTBopsieTcs, TO MOMEHT

06pa3oBaHNs TPELLMH criegyeT onpeaensTb C Y4eTOM Heynpyrux gedopmaumin pacTsHyToro 6eToHa.

8.2.10 MomeHT 06pa3oBaHns TPELUUH C y4eTOM Heynpyrux gedopmauuii pactsHyToro 6eToHa onpegensoT B COOTBETCTBUN CO
crnegyoLwmnMmn NONOXEHNSMN:

- ceveHus nocne AedopMm1poBaHMS OCTalTCH NIOCKUMU;
- 3MIOPY HaMpsKEeHWIN B CKaTow 30He 6eTOHa NPUMHMMAIOT TPeyronbHo opMbl, Kak Ans ynpyroro Terna (CM. pucyHok 8.17);

- 3MOpy HaNPsHKEHWN B PacTsIHYTON 30He GETOHA NPUHMMAIOT TpaneuneBUAHOW (hOPMbI C HAMPSPKEHWSIMU, HE NMPEBbILIAOLLMMM
pacyeTHbIX 3HaYEHWI CONPOTUBIEHUSI BETOHA PACTSIKEHNIO Ry oo ;
?

- OTHOCUTenNbHYy AedopmaLmio KparHero pacTsHYTOro BOMOKHa GeToHa NPUMHMMAlOT paBHON ee MnpedenbHOMY 3HayYeHuto
Eps i NPV KPATKOBPEMEHHOM [eNCTBUM Harpy3ku (cM. 8.1.30); Npy ABYX3HAYHON 3ntope AedopMaLnii B CEYEHUN aneMeHTa Sy i
=0,00015;

- HanpsXXeHnd B apmMmatype NpUuHUMarT B 3aBUCUMOCTU OT OTHOCUTESbHbIX /J,ecbopmauvlﬁ KakK ansa ynpyroro tena.

8.2.11 MomeHT 06pa3oBaHus TpeLLMH C YY4ETOM Heynpyrnx aecdopmaunii pacTaHyToro 6eToHa onpeaensoT no gopmyne

Mcrc :Rbf,sg,.-Wp;iN-ex, (8.121)

rae WPI - yI'IpyFOI'IJ'IaCTI/I‘-IeCKI/IIZ MOMEHT CONnpoTuMBIIEHNA CevYeHnda Oona Kpa|7|Hero PacCTAHYTOro BOJIOKHA OeToHa, OI'Ipe,CI,EJ'IﬂeMbIVI C

yyeTom nonoxeHun 8.2.10;

£, - PaccTOsSiHME OT TOMKW MPUMOXEHWS MPOAOMLHON cunbl A (PacnonoXeHHON B LEHTPE TSXKEeCTU MPUBEAEHHOrO CeYeHus
3nemMeHTa) 4O S4POBOM TOYKM, Hanbonee yaaneHHoW OT pacTAHYTON 30HbI, TPeLMHOOBpa3oBaHe KOTOPOK NpOBEPSIETCS.
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B cdopmyne (8.121) 3Hak "nntoc" npuHMMaLOT Npu CXXMMatoLer npodonbHoi cune A, "MUHYC" - Npu pacTsrveatoLLen cune.

£y Op Ep T
E r G - s L) “ -
R L
n =
* M =
M N
C S 1/
= -
Eaf 1l =
a o Fol a
£ . & 2
=3 - = I
Epz Roser Eprz Rt sar
a &

1- YpPOBEHb LUEeHTpa TAXeCTU npuBeaeHHOro nonepeyHoro cev4eHna

PucyHok 8.17 - Cxema HanpsiKeHHO-AedOpMUPOBAHHOTO COCTOSIHUS CEYEHMUS 3aNeMeHTa Npy NpoBepke 0bpasoBaHWs TPELLUH Npu
OeNCTBUM n3rnbatoLLero MomeHTa (a), M3rnbaroLLlero MoMeHTa 1 NPOAoNbHOM cunbl (6)

Onsa npsMOoyrofbHbIX CEYEHUN U TaBPOBbIX CEYEHMI C MOMKOW, PACMONOXEHHON B CXaTOM 30He, 3Ha4YeHue Wp; npu OencTeun
MOMEHTa B NSIOCKOCTN OCU CUMMETPUN AOMYCKaeTCs NPUHUMATb paBHbIM

Wy = 13,04, (8.122)

rae H??‘ﬂd - ynpyr|/||7| MOMEHT CONnpOoTUBNEHNA npmneBegeHHOro ce4eHna no paCTFlHyTOIZ 30HE Ce4vYeHunA, OI'Ipe,lJ,eJ'IﬂeMbIVI B COOTBETCTBUMN
c8.2.12.

8.2.12 MomeHT conpotuenenust #,,; 1 pacctosHue ¢, onpeaensioT no hopmynam:

!
Wreg =22, (8.123)
e
¥,
g, =—red (8.124)

Ared

roe I:"ﬂd - MOMEHT NHepuumn npmuBegeHHOro ce4yeHmnsa anemMmeHTa OTHOCUTESTbHO ero LeHTpa TAXeCT!, OI'IpeJJ,eJ'IFleMbIIZ no q)opmyne
—_— f .
g =1+1, a+ iy o (8.125)
i, f; - MOMEHTbI MHEpLUK ceveHun 6eToHa, pacTAHYTOM apMaTypbl U CKaTow apMaTypbl COOTBETCTBEHHO;
A4 - Nnowaab NpYBEAEHHOTO MONEPEYHOTO CEYEHNS BNEMEHTa, onpeaensiemas no dopmyre

Ay = A+ A+ A o (8.126)

¥ - K09PhMLMEHT NpuBeaEHNA apMaTypbl K 6eTOHY
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A, A ﬂ; - NOLWaAu NonepeyYHoro cedeHnst 6eToHa, pacTsiHYTOM U CXXaTol apMaTypbl COOTBETCTBEHHO;

¥i - paccrtofaHune ot Hanbonee pPacTAHYTOro BOJIOKHA 6eTtoHa [0 LeHTpa TAXeCTn npuBegeHHOro nonepe4vyHoro cevyeHusa

aneMeHTa

_ Sf,red

Ared

Fi

34ecb Sf rad - cTaTU4eckMi MOMEHT nnoLaamn npmeeaeHHOro nonepevyHoro ce4vyeHuna anemMeHTa OTHOCUTENbHO Hanbonee

pacTsiHyTOro BONOKHa 6eToHa.

[onyckaeTcsi MOMEHT COMPOTUBNEHUS F,,; OMPeaensTL 6e3 yueta apmaTypsl.
8.2.13 Ycunwue Nc,.c npu 06pa3oBaHNN TPELLMH B LIEHTParbHO-PacTAHYThIX SieMeHTax onpeaensoT no hopmyne

Nepe = Ao - R&f,ser . (8.127)

8.2.14 OnpepgeneHve MmomeHTa 06pa3oBaHMsa TPELUMH HA OCHOBE HENMWHENHON AedopMaLMOHHOW Mogeny NPOM3BOAAT UCXOAs

n3 obwmx nonoxeHun, npmeeneHHbix B 6.1.24 n 8.1.20-8.1.30, HO ¢ y4eToM paboTbl GETOHA B pPacCTAHYTOW 30HE HOPMASibHOrO

ceyeHus, onpegensieMon agnarpammMon COCTOSHWUS pacTsaHyToro 6eToHa cornacHo 6.1.22. PacuyeTHble XxapaKTepucTuku matepuanos
NpYHUMatOT 48 NpedenbHbIX COCTOSAHWI BTOPOW rpynnbl.

3Havenne Af ... onpenensior U3 peLLeHUs CUCTEMbI YPaBHEHWIA, NpeacTaBneHHbIX B 8.1.20-8.1.30, NpuHMMas OTHOCUTENbHYO
Aedopmaumnio 6eTOHa Zpf yuay Y PACTAHYTON FPaHU 3nemeHTa OT AENCTBUSA BHELUHEN Harpy3ku, paBHOW NpeaenbHOMY 3HaYeHuio

OTHOCUTENbHOW Aeopmauy GeToHa NPU PacTAKEHUN Ey; i , ONpeaensemomy cormacHo 8.1.30.
PacueT WMpPKHHBLI pacKpbITUA TPELUH, HOPManbHbLIX K NPOAONLHON OCK 3fleMeHTa

8.2.15 LLIMpuHY packpbITS HOpMarnbHbIX TPEWWH ... ; (=1, 2, 3 - cM. 8.2.7) onpeaensoT no gopmyne

D D W, 25
Corcg =P P2 P34 R (8.128)
E

rae O, - HanpsbkeHWe B NPOJOIbHO PaCTsiHYTON apMaType B HOPMarbHOM CEYeHWUW C TPELLMHOW OT COOTBETCTBYIOLLEN BHELLHEV

Harpysku, onpegensemoe cornacHo 8.2.16;

{, - 6asoBoe (6e3 yyeTa BNUsIHUS BUAA MOBEPXHOCTU apMaTypbl) PacCTOsIHAE MEXAY CMEXHBIMU HOPMambHBIMW TPELMHAMM,
onpegensiemoe cornacHo 8.2.17;

. - KO3(PMULMEHT, y4NTbIBAIOLNA HEpaBHOMEPHOE pacrnpefeneHne OTHOCUTENbHbIX Aedopmaumnii pacTaHyTON apmaTypsl
Mexay TpelimHamu; JonycKaeTcsl NpuHUMaTh KoadduumeHt 1f.=1; ecnn npu atom ycnosue (8.118) He ynoeneTsopsieTcs, TO

3HadeHue 1/, cniegyet onpeaenatb no dopmyne (8.138);
{py - KOIPPULMEHT, YUMTbIBAIOLNIA NPOAOIIKUTENBHOCTL AENCTBUS HArpy3Kku, MPUHUMaeMbIi PaBHbIM:

1,0 - Npy HENPOJOMKNUTENBHOM AENCTBUN HArpysKku;

1,4 - Npy NPOAOIPKMTENBHOM AENCTBUM HArpy3Ku;

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/554403082#8P00LR
http://docs.cntd.ru/document/554403082#8PM0LV
http://docs.cntd.ru/document/554403082#8OS0LN
http://docs.cntd.ru/document/554403082#8OS0LP
http://docs.cntd.ru/document/554403082#8PM0LV
http://docs.cntd.ru/document/554403082#8OS0LN
http://docs.cntd.ru/document/554403082#8OS0LN
http://docs.cntd.ru/document/554403082#8QC0M7
http://docs.cntd.ru/document/554403082#8QG0M8
http://docs.cntd.ru/document/554403082#8P40LO

CIN 63.13330.2018 BeToHHbIEe 1 ene3o6eToHHbIe KOHCTPYKUMKU. OcHOBHbIE nonoxeHus. CHull 52-01-2003 (c N3ameHeHnem N 1) Ctpanwuua 77
Ce00 npasun om 19 dekabpsi 2018 e. Ne 63.13330.2018

ifn - KOIPDULIMEHT, yUnTbIBaOLLIMIA NPOUIb NPOLAOIIbHON apMaTypbl, TPUHUMAEMbIA PABHBIM:

0,5 - ansa apmaTtypbl IEPMOSNYECKOro NPOuna 1 KaHaTHOW;
0,8 - ona rmagkon apmaTypsl;
iP5 - KO3PDNLIMEHT, YUNTBIBAIOLLIMIA XapaKTep HarpyxeHus, NPUHUMaeMbIii PaBHbIM:

1,0 - ANs AaNEeMeHTOB U3rnbaeMbIX Y BHELIEHTPEHHO CXaTbiX;

1,2 - ANs pacTAHYTbIX AN1EMEHTOB.

8.2.16 3HaueHuna HanpskeHusa T, B pacTAHYTOW apMaType narnbaembix aNeMeHTOB onpeaensioT no dopmyne

_MUig-50)

a1, (8.129)
fred

&

roe f,.gd , ¥. - MOMEHT UHEPLM 1 BbICOTA CXKaTOWN 30HbLI NMPMBEOEHHOTO MOMEPEYHOro CeYeHUs AnemMeHTa, onpeaensaemble ¢ y4eTom
nnoLagn cevyeHms ToNMbKO CxxaTomr 30Hbl 6eToHa, nNnoLwagen cedeHnss pacTaHYTON U CxaTon apMaTypbl cornacHo 8.2.27, npyHuMas B
COOTBETCTBYIOLLMX (DOPMYNaxX 3HaYeHUs KoapduLmeHTa npuseneHns apmaTtypbl K 6eTOHy .o = O, .

Ins nsrnbaembix anemMeHToB ¥, = & (cM. pucyHok 8.18), rae X - BbICOTa CXaTol 30HbI GeToHa, onpedensiemMas COrnacHo

8.2.28 npu o = i,y .

3HaueHue koaphuLMeHTa NprBeAeHNS apMaTypbl kK GETOHY (f, OnpenensioT no dopmyne

E.S
(8.130)

Uy = —— |
o E&,red

roe Eb,md - NpuBedeHHbIn Moaynb AedopMauum cxkatoro 6etoHa, yuuTbiBalOWMA Heyrnpyre Oedopmaumn cxartoro 6etoHa u

onpegensemMbli no opmyne

Fp
By red =——. (8.131)
b1 red
OtHocuTenbHyto aedopmaumnio 6eToHa Sy ¢ NPUHUMALOT paBHoit 0,0015.
[onyckaeTca HanpsbkeHne C, onpenensTs no dopmyne
0= el (8.132)
g A '

rae =, - paccTosHMe OT LieHTpa TAXXECTU pacTAHYTON apMaTypbl 40 TOYKM NMPUMOXEHUA PABHOAENCTBYIOLLEH YCUMUIA B CXKaTOWN 30He

aneMeHTa.
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1 - YPOBEHb LIeHTPa TSKECTU NPUBEAEHHOTO NONEPEYHOrO CeYEHUsI

PucyHok 8.18 - Cxema HanpsXeHHO-4edOpMMPOBAHHOIO COCTOSIHWUS ANeMeHTa € TpeLLMHaMn Npu encTeumn narmbaroLlero MomeHTa
(a, 6), narnbaroLLero MoMeHTa 1 NPOAONLHON CUnbl (8)

Ons aneMeHToB NpsMOYronbHOro MOMEepPeYHOro CEeYEHWUsA MNpu OTCYTCTBUM (UnK 6es3 yyeTta) CxKaTol apmatypbl 3HadYeHue zZ,
onpegenstoT no popmyne

x
z, =My ——. (8.133)
3
na anemMeHTOB NPsAMOYrofbHOro, TaBPOBOro (C MOMKOM B CXKaToW 30He) W [BYTAaBPOBOMO MOMEPEYHOTOo CEeYEeHMs LOMyCKaeTcs
3HauYeHue z; NpuHUMAaTh paBHbIM 0,8 Jy .

Mpwu peiictBumn narnbatowero momenta Af v npogonbHoi cunbl A HanpsxkeHne G, B pacTAHYTOW apmatype onpeaensior no
dopmyne

L _[MOn-yo W
: fred Ared

G (8.134)

rae ‘A?‘ﬂd , ¥z - nnowaab NnpuBeaeHHOro nonepeyHoro ce4eHns anemMeHTa n pacctosHne ot Hanbonee cxartoro BoriokHa 6eToHa o

LeHTpa TAXeCTn npuBeaeHHOro cevyeHud, onpegensdemMble no obwum npaBunamM pacydeTa reoMeTpuy4ecknx XapaktepucTtuk cevyeHumn
ynpyrux anemMeHToB C y4eToM nnowiagn cev4eHna ToNbKo cxXaTtow 30Hbl 6eTOHa, Nnowagen ceveHns paCTﬂHyTOVI N cxxarton apmMartypbl

cornacHo 8.2.28, npuHumas Koadd@ULMEHT NpuBeaeHns apmaTtyphbl K 6eTOHy Ot .

[onyckaeTcs HanpsbxeHue &, onpegenatb no gopmyne

_ Me, £z}
Az

5 &5

, (8.135)

&
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rie ¢, - paccTosiHMe OT LEHTpa TSHKECTU pacTsHyTOi apMaTypbl O TOYKM MPUIIOKEHUS MPOAONbHOWA cumnbl A ¢ yyeTom

M
3KCLEHTPUCUTETA, PABHOTO —— .

[ns aneMeHTOB MpAMOYroONbHOTO CEYeHUs Mpu OTCYTCTBUK (Mn 6e3 ydyeTa) cxaTor apMaTypbl 3Ha4yeHue I, [OoMycKaeTcs
onpeaenats no dopmyne (8.133), B KOTOPOM X, - BbICOTA CXaTOW 30HbI GeTOHa C y4eTOM BIUAHMA MPOMAOMBHOW CUMbI,

onpepensemas cornacHo 8.2.28, npuHumMas KoaMULIMEHT NPUBEAEHNS apMaTypbl K BETOHY .5 = C.q.

[nsa snemeHTOB NPsIMOYrOfbHOro, TaBpOBOro (C MOMIKOM B CXaToOW 30HE) U ABYTaBPOBOrO MOMEPEYHOr0 CeYeHUs OOMycKaeTcs
3HaJYeHue Z; NpuHUMaTh pasHbIM 0,7 Jpy .

B dopmynax (8.134) n (8.135) 3Hak "nntoc" NpMHUMatOT Npy pacTarveBatoLwen, a 3Hak "MUHYC" Mpu CXXMMatoLen NPOAOSbHON
cune.

Hanpspkennsi &, He JOMKHbI NpeBbiaTh Rs,sgr.

8.2.17 3HaveHuns 6a30BOro paccTosHWA Mexay TpeLnuHamm fs onpegensT nNo dopmyne

I = 0,5-%- d. (8.136)

5

v npuHumMatoT He Meree 10 ; 1 10 cm U He Gonee 404 ; 1 40 cwm;
roe A - Nnowanb ceveHus pacTsiHyToro GeToHa;

A, - nnowaae ceveHns pacTsHyTo apmaTypsl;

d ; - HOMVUHambHbIV AMameTp apmarypei.

3HaveHus Ay onpenensioT Mo BbICOTE PacTSHYTOM 30Hbl GETOHA Xy, UCMONb3ysi NMpaBWUra pacdeta MoMeHTa 0Gpa3oBaHMs
TpewwuH cornacHo 8.2.8-8.2.14.

B nto6om cny4yae 3Ha4yeHue ‘Abf NPUHUMAIOT paBHbIM Mrowaan cev4eHnsa npu ee BbiCOTE B Npegernax He MeHee 2 1 He bornee
05/%.

8.2.18 3HaueHus koapduUmeHTa 1f. onpeaensiot no opmyne

&7
y, =1-08. (8.137)
G.S

A€ T g - HANPSHKEHWE B NPOJOIBHO PaCTSHYTON apMaType B CEYEeHUM C TPELMHOI Cpady nocne 0bpasoBaHNs HOPMarbHbIX

TpeLLUH, onpeaensiemoe no 8.2.16, NpuH1Mas B COOTBETCTBYOLWMX hopmynax 3Haverus A = Af .. ;
T, - TO Xe Npu AenCcTBUU pacCMaTpMBaeMOn HarpysKu.

[nsa narmbaemMbix aneMeHTOB 3HaYeHne KoahpuumneHTa l.|..r_S [onyckaetca onpenendarTb no cbopmyne

Y =1—0,8-%, (8.138)
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rae M .. onpenensiot no dopmyne (8.121).
PacueTt anemMeHTOB ene306eTOHHbIX KOHCTPYKUUM no aecopmMmaumusam

8.2.19 Pac4yeT anemeHTOB >Xene300eTOHHbIX KOHCTPYKUMW no gedopmaumsim MNpou3BOASAT C YHETOM 3KChfyaTaumMOHHbIX
TpeboBaHWI, NPEAbABNAEMbIX K KOHCTPYKLMSIM.

Pac4eT no gepopmauusam cnegyet nponssoanTb Ha AENCTBME:

- MOCTOSIHHbIX, BPEMEHHbIX ANUTEMbHBIX W KPATKOBPEMEHHbIX Harpy3ok (cMm. 4.6) npu orpaHuveHun JdecpopmMaumi
TEXHOMOrMYECKUMM U KOHCTPYKTUBHBIMY TpeGoBaHUSMY;

- NOCTOAHHbIX N BPE€MEHHbIX OANMNTENbHbIX HAarpy3oK npu orpaHn4eHnn Aedopmaunin acTeTn4eckumm TpeGOBaHMHMVI.

8.2.20 3HauyeHus npegenbHO AonycTumbIX dedopmaunii aneMeHToB npuHumMmatoT cornacHo CI 20.13330 n HopmMaTMBHbLIM
OOKYMEeHTaM Ha KOHKPETHbIE BUAbl KOHCTPYKLMNA.

PacueT xxene306eToOHHbIX 31IEMEHTOB MO Npornéam

8.2.21 PacueT xene3obeToHHbIX 3N1eMEHTOB No Npornéam NpoM3BogAT U3 YCroBUst

J = s (8.139)

roe f - nporn6 xene3oB6eToOHHOro areMeHTa OT AeNCTBUS BHELLHEeN HarpysKu;

fi'..!ff - 3Ha4YeHune npenenbHoO AonyCcTuMoro nporm6a Xene3obeToHHOro afieMeHTa.

Mpornbbl >xene30beTOHHbIX KOHCTPYKUMIA onpedensioT no obwyM npaBunaM CTPOUTENbHOW MeXaHWKM B 3aBUCMMOCTU OT
N3rnbHbIX, CABUMOBbIX M OCEBbIX 4e(POPMaLMOHHBIX XapaKTEPUCTUK XKene3obeTOHHOro afieMeHTa B CEY4EHUSAX NO ero ANuHE (KPUBU3H,
yrnoB cggura n 1.4.).

B Tex cnyyasix, korga npornbbl ene3obeTOHHbIX 3fIeMEHTOB B OCHOBHOM 3aBMCAT OT M3rMOHbIX AedopMauui, 3HayveHus
npornboB onpeaensitoT No KEeCTKOCTHBbIM XapakTepucTmukam cornacHo 8.2.22 1 8.2.31.

8.2.22 [1na n3rmbaemMbix 3N1EMEHTOB NOCTOSIHHOIO MO AJIMHE dremMeHTa ceveHns 6e3 TpelmH Npormbbl onpeaensitoT No ooLwmum
npaBunam CTpoUTENbHON MEXaHMKN C UCMONb30BAHNEM XXECTKOCTU NOMNEPEYHbIX CEYEHU, onpeaensemMon no gopmyne (8.143).

OnpeaeneHne KPUBU3HbI XKerne300eTOHHbLIX 31IeMEeHTOB

8.2.23 KpVIBM3Hy nsrnbaembix, BHELUEHTPEHHO CXaTbIX N BHELUEHTPEHHO pPacTAHYTbIX 3NIeMEHTOB AJ1A BblHUCIIEHUA UX HpOFMﬁOB
onpeaendwT:

a) Ans ArNemMeHTOB UM Y4acTKOB 3reMeHTa, rae B PacTAHYTOW 30He He 0Opa3syoTCs HopMarbHble K NPOAOMNbLHON OCK TPELLUHbI,
cornacHo 8.2.24, 8.2.26;

0) 4N aNeMeHTOB UNK y4acTKOB 3NeMEHTa, r4e B PacTAHYTON 30He MMEIOTCS TpeLUmHbI, cornacHo 8.2.24, 8.2.25 1 8.2.27.

OnemMeHTbl UMW y4acTKU IMEMEHTOB paccMmaTpuBaloT 6e3 TpeluH, ecnu TpelmHbl He obpasykoTcs [T.e. ycrosue (8.116) He
BbIMOMHSAETCA] NPW AEMUCTBIUM NMOMHOWM Harpy3ku, BKIHOYAOLLEN NOCTOAHHYH0, BPEMEHHYIO ANUTENbHYIO Y KPaTKOBPEMEHHYIO HarpysKku.

KpvBu3Hy xene3obeToHHbIX 3N1EMEHTOB C TPELMHAMN U 6e3 TpeLmH MOXHO Takke onpeaensaTb Ha OcHoBe AedopMaunoHHOWN
Mopenu cornacHo 8.2.32.

8.2.24 TlonHy KpuMBU3HY M3rMbaemblX, BHELEHTPEHHO CXaTblX W BHELEHTPEHHO PacCTAHYTbIX 3IEMEHTOB ONpeaenswT Mo
dopmynam:

- Ans y4acTkoB 6e3 TpeLnH B pacTsiHYTOl 30He
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2] +[2] (8.140)

- And y4dacTKoB C TpelwnHamMu B paCTHHyTOIZ 30HE

== —-|=| +|—]| . (8.141)

B dopmyne (8.140):

1 1

— , — - KPpMBWU3Hbl COOTBETCTBEHHO OT HENPOAOJKNTENbHOIO ,El,eVICTBVIﬂ KpaTtKkOBpeMeHHbIX Harpysok un ot
P Pl
NpPOAOOIIKNTENBbHOIO Ll,eﬂCTBVIﬂ NOCTOAHHbLIX N BPpE€MEHHbIX ANMUTENbHbIX Harpy3ok.

B dopmyne (8.141):

1
— | - KpMBM3HA OT HEMPOAOIMKUTENBHOIO AEUCTBUSI BCEW HArpy3ku, Ha KOTOPYHO NPOU3BOAAT pacyeT no AedopMauumsm;
A
1 N
— | - KpuBM3HA OT HEMPOOOIMKUTENBHOIO AENCTBUS MOCTOSAHHBIX M BPEMEHHBIX ANUTENbLHBLIX HArpy3oK;
742
1 N
— | - KpMBM3Ha OT NPOAOIMKUTENBHOIO AENACTBUS NOCTOSIHHBIX U BPEMEHHbIX ANUTENBbHbIX Harpy3oK.
Fi
1 1
KpvBusHbl | — | , | —| u |—| onpegensioT cornacHo 8.2.25.
rANT S AR

1 ,
8.2.25 KpuBun3Hy >Xene300eTOHHbIX 3M1EMEHTOB — OT AEWCTBMA COOTBETCTBYHOLIMX Harpy3ok (cm. 8.2.24) onpegensitot no
F

dopmyne
==, (8.142)

roe A - u3rnbalowmii MOMEHT OT BHELIHEW Harpysku (C y4eToM MOMEHTa OT NPOAONbHOM cunbl A ) OTHOCUTENBbHO Ocw,
HOpManbHOM NMOCKOCTU OENCTBUS M3rMOAlOLWEro MOMEHTa U MPOXOASALed Yepe3 LEHTP TSXKECTU NPUBEOEHHOrO MOMEpPevHoro
CEeYeHUs aneMeHTa;

D - 3rMbHas XecTkoCTb npmBeaeHHOro nonepevyHoro cev4eHnsa anemMeHTa, onpegensdemMas rno d)opmyne
D=Ey g (8.143)

rae Ejy - Moaynb AedopMauuu cxartoro 6eToHa, onpeaensiemblil B 3aBUCKMOCTU OT NPOLOIHKATENBHOCTU AENCTBUS HArpy3ku 1 C

Y4EeTOM HanNn4yna nnn oTCyTCTBUA TPELLNH;

f?‘ﬂd - MOMEHT nHepuunn npmBeaeHHOro nonepevyHoro ce4eHmna OTHOCUTENbHO ero LeHTpa TAXeCTH, OI'Ipe,EI,EJ'IﬂeMbIVI C y4yeTom

Hann4ma nnm oTCyTCTBUA TPELNH.

3HaveHus moayns Aedopmauuy 6eToHa Ay M MOMEHTa MHePUUM NPUBEAEHHOTO CeYeHust [,,; AN 9NeMeHToB 6e3 TpelmH B

pacTsHYTOWM 30HE 1 C TpeLuHammn onpeaenstoT no 8.2.26 n 8.2.27 COOTBETCTBEHHO.
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XecTKOCTb Xene306eTOHHOro anemMeHTa Ha y4yacTKke 6e3 TPeLWuH B paCTﬂHYTOﬁ 30He

8.2.26 XecTkocCTb ene3obeTOHHOro anemMeHTa [} Ha yyacTke 6e3 TpeluH onpeaensitoT no gopmyne (8.143).

MomeHT nHepunm Iil‘ﬂd npuBegeHHoOro nonepeYyHoro cevyeHna arnemMmeHTa OTHOCUTESIbHO ero UeHTpa TAXECTU onpenendrT Kak

ANst CMMOWHOro Tena no obWwyMm npaBuiiamMm COMPOTUMBIIEHUST YNPYIMX SNEMEHTOB C YY4eTOM BCel nnowaau ceveHus GetoHa u
nnowaaen cevyeHnss apMaTypbl ¢ KO3gPULNEHTOM NPUBEAEHNUS apMaTypbl K GETOHY k.

roe

— f
fppg =4+, a+ 1o, (8.144)
I - momeHT nHepunm OETOHHOro ce4YeHnst OTHOCUTENTBbHO LEeHTpa TAXeCTU NnpmnBeeHHOro nonepevyHoro Ce4eHna aremMeHTa;

f.S’ f.; - MOMEHTbI MHepuMM Mnowiagen cevyeHUs COOTBETCTBEHHO paCTﬂHyTOVI n cxatomn apmMatypbl OTHOCUTEINbHO UEeHTpa

TAXECTU nNpuBeeHHOro nonepe4vyHoro ce4eHna arnemMeHTa,

roe

Xt - KoadppMUMEHT NpMBeaEHUS apMaTypbl K GETOHY
== (8.145)

3HauyeHve [ onpenensioT no o6LwMM NpaBunam pacyeTa reoMeTpPUYECKUX XapaKTEPUCTUK CEYEHWUI YNPYTMX SrEMEHTOB.
Honyckaetcs onpesensts MOMEHT uHepunn f,,; 6e3 ydeTta apmarypbl.

3HaveHunsa mogynsa gecdopmaumm 6etoHa B popmynax (8.143), (8.145) npyHMMaloT paBHbIMUA:

- NP1 HENpPOOOJKUTENTbHOM Jencrsum Harpysku

EEJI = 0,85 : EEJ; (8.146)
- Npn NpoAoJIKNTENTBHOM ,D,eIZCTBI/IVI Harpy3Kku
E
By =By ="t (8.147)
1+ P cr

Py op MPUHUMAIOT MO TaOMMLE 6.12.

XecTKOCTb ene3o06eTOHHOro anemMeHTa Ha y4yacTKe C TpewmHaMmm B pacmHyToﬁ 30He

8.2.27 XecTkoCTb >kene3obeTOHHOro aremMeHTa Ha yyacTkax C TpeliMHamMu B pacTsAHYTOW 30HE OnpedenstoT C Y4YeToMm

cneayroLmnX NONoXeHUN:

- ceyeHus nocrne AedopM1POBaHUS OCTaOTCS NIOCKUMU;
- HanpsbkeHUs1 B GETOHe CXaTol 30HbI ONpeaensitoT Kak Ans ynpyroro Tena;
- paboTy pacTsHyTOro GeToHa B CEYEHUN C HOPMaSbHOW TPELLMHOM He YYUTLIBAIOT;

- paboTy pacTsHyToro 6GeToHa Ha y4vacTKe MeXZy CMEXHbIMU HOPMarbHbIMW TPELUMHaMN YYUTBLIBAIOT MOCPELCTBOM

koabpuLmeHTa s, .

XecTKocTb *ene3obeToHHOro anemMeHTa [} Ha ydyacTkax C TpeluHaMu onpenensot no dgopmyne (8.143) 1 npuHUMalOT He

bonee xecTkocTn 6e3 TpeLLmH.
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3HaueHus moayns aedopmMaLmmn cxatoro 6eToHa £y NPUHUMAIOT PaBHBIMW 3HAYEHWSIM NPUBEAEHHOrO Moaynst AecdopmaLmm

Hy ved » ONpepensiemMbiM no copmyne (6.9) nNpu pacyeTHbIX COMPOTUBMEHUSIX GETOHA Fj ... AN COOTBETCTBYIOLIMX HArpy3ok

(HenNpogoMKNTENBHOTO U NPOJOIMKUTENBHOIO AENCTBUSA).

MOMEHT MHEepLMU NMPUBEAEHHOTO MOMEPEYHOrO CEYEHUsI ANIEMEHTa fu,4 OTHOCUTENbHO €ro LieHTpa TSHKECTU onpenensioT no
obLwmnm npaBunam CONPOTUBMEHWNS YNPYrMX 3fIEMEHTOB C y4YeTOM Mrowagn cevyeHus BeToHa TONbKO CXaTow 30HbI, nnowaaen
CeYeHNs1 CKaTon apmatypbl ¢ KOA(MULIMEHTOM MPUBEAEHUs apMaTypbl K 6ETOHY .y W PacTAHYTON apMaTypbl C KOIMULIMEHTOM

npuBeaeHns apMaTypbl k 6eToHy Ct. no dopmyne
Tgg = Iy +1  ctn +10 0y, (8.148)

rae {y, 1., I - MOMEHTbI MHepUMM NNoLaaeil CeveHnst COOTBETCTBEHHO CXAaTol 30HbI BETOHA, PACTSHYTOM W CXaTol apMaTypbi
OTHOCUTENbHO LieHTpa TSKEeCTU NpMBeaeHHoro 6e3 yyeTta 6eToHa pacTsiHYTON 30HbI NONEPEYHOro CeYEeHNS.

Snauenns [, u I onpegensioT no oblwMM npaBunaMm COMPOTMBMEHUS MaTepuanos, MPUHUMas paccTosHne oT Hamboree

cXKaToro BOrokHa G6eToHa A0 LeHTpa TSHKECTU NpUBEAEHHOTO (C KOIhULIMEHTaMN NpyBEAEHUS ;) U ;7 ) MOMNEPEYHOro CeyeHus
6e3 yyeta HGeToHa pacTAHYTO 30HbI (CM. pUcyHok 8.19); Ans uarnbaemMbix anemMeHToB

Fem = &m

e X, - CpedHss BbICOTa CXaToi 30HbI BeToHa, yunTbiBalolWas BnusiHWe paboTbl pacTsHyToro 6eToHa Mexay TpewyHamu u
onpegensiemas cornacHo 8.2.28 (cm. pucyHok 8.19).

3Havenuss f U ¥, OnpeaensioT no ob6LWWMM NpaBuNaM pacyeTa reOMETPUYECKUX XapaKTEPUCTWK CEYEHW Ynpyrux
3reMeHTOB.

3Ha4eHna Koo MNLIMEHTOB NPUBEAEHNA apMaTypbl K 6ETOHY L.y 1 .7 onpenensoT no 8.2.30.

8.2.28 [Ina n3rmbaemMbIX 3NEMEHTOB MOMOXEHNE HEWTpanbHOW OCK (CpedHsst BbiCOTa CXaTOM 30Hbl GETOHa) onpeaensoT w3
ypaBHEHUS

Sy = Oz - Sy — Oy - Sip (8.149)

roe SE:EI’ SSD 7] S;D - cTaTMyeckMe MOMEHTbl COOTBETCTBEHHO CXaTol 30Hbl GeTOoHa, pacTAHYTOM WM CXaTon apmaTtypbl
OTHOCUTENBHO HENTPasibHON OCW.

NS NpsAMOYTonbHBIX CEYEHUI TONMBKO C PACTAHYTOW apMaTypoii BLICOTY CXKaToi 30HbLI ONpeaensioT no dopmyne

I =Hg (\](U‘s ’ 05.52:'2 2l Oy —Hg '3'5.52] ’ (8.150)

A

5

By

roe s =

[nsa NpAMOYronbHbIX CEYEHUIN C PACTAHYTOW U CXXaToW apMaTypon BbICOTY CXaTOW 30HbI ONpeaensioT no hopmyne

f

7 a
m :"EgEI (l"l'.SC{’.SE +|-Lrs&.::1:' +2 s +M'50551 E - (U-.SOL.::E +I~L'505513' , (8.151)
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rme Wi =—>
B

[nsa TaBpoBbIX (C MOMKOW B CXaTON 30HE) U ABYTaBPOBbIX CEYEHUIN BbICOTY CXKATOW 30HbI ONpeaensoT no dopmyne

' f

i
r r 2 r ct r
Xm =ho| (s T2 +|-1-.505.::1+|-1-_}":' + 2| K052 H sy —— Ly /

. % — (M 05y FHS0E +|-1-_r,f':' , (8.152)

Ar
rae Wy =ﬁ.
0

A_}- - NNoLWaAb CeYeHNss CBECOB CXKaToW MOSIKU.

Aty o = BE
- | &y b = EpSheed
m
% Es
) g op =&k,
Ay "E
= M x
- % Y
I _/
f
/
!
{
s Bpy ]
"'J. f’ L_ 05 = EsmEsred
Aglhgy |
a &

1 - YPOBEHb LieHTpa TAXEeCTU NpuBeaeHHOro 6e3 yyeta pacTAaHYTON 30HLI GETOHa NoMNepeyYHoro ceveHns

PucyHok 8.19 - MNpuBegeHHoOe nonepevHoe ceyeHne (a) U cxeMa HanpsiXKeHHO-A4edOPMMPOBaHHOIO COCTOSIHUSA afieMeHTa C
TpelwwmHamu (6) Anst pacyerta ero no gedopmaumam npy 4encTamm nrnbarLwero MoMeHTa

[na BHEUEHTPEHHO CXaTblX M BHELEHTPEHHO PaCTSHYTbIX 3MEMEHTOB MOMOXEHUE HEeWTPanbHON OCK (BbICOTY CXaToW 30HbI)
onpeaensitoT U3 ypaBHEHNs

r
_ At ogdptogaia

Y (8.153)

- r ,
Spn T Cgen + 285

rne »par - pacctosHue ot HeVITpaﬂbHOVI OCU [0 TOYKU NPpUNoXeHnaA FIpOD,OﬂbHOI;I cunbl A, oTcTOSALLEN OT LeHTpa TAXeCTu NOoSTHOro

ceqeHns (6es yueTa TpelmH) Ha paccTosaHne g = — ;

fE:EI’ fjn, f;n, SE:EI! Ssl]! S; - MOMEHTbl MHEepuMn K cTaTudyeckme MOMEHTbl COOTBETCTBEHHO CXaToOW 30Hbl 6eToHa,
pacTaHYTOW N CxaTon apMaTtypbl OTHOCUTENBHO HENTPaNbHOW OCMK.

Oonyckaetca Ansi SNeMeHTOB MPsSIMOYrOMbHOMO CEYEHMWs! BbICOTY CXaTOW 30HblI MpU AENCTBUM M3rnbatoLlmx MOMEHTOB Af U
npogosbHol cunbl A onpedensaTsb no chopmyne
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szxM i—j;:gd.i,
ad

roe Xjf - BbiCOTa CXaTom 30HbI n3rmbaemoro anemeHTa, onpegensemas no copmynam (8.149)-(8.152);

(8.154)

fpad  Aaq - MOMEHT MHEpLMM M NNOLWAAL NPUBEAEHHOTO MOMEPEYHOro CEYEHUs!, onpeaensiemMble Ans NoHOro ceveHust (6e3
yyeTa TpeLuH).

3HayeHna reoMeTpu4ecKknx XapakTepuCcTuk ceveHmna anemMmeHTa onpenendroT no O6LIJ,I/IM npasunamMm pacyeta cevyeHua ynpyrux
ONEeMeHTOB.

B dopmyne (8.154) 3Hak "nntoc" npMHUMatoT Npy CXKMMatoLLen, a 3Hak "MUHYC" Npu pacTsarmBatoLLen NpogonbHOM cune.

8.2.29 XecTkocTb M3rnbaemblix ene3obeToOHHbIX 31EMEHTOB JOMYCKaeTcst onpeaensite no opmyne
D= B, g Aszlhy — xp) (8.155)

rage Z - pacCTosdHUEe OT LUeHTpa TAXeCTu paCTﬂHyTOIZ apMaTtypbl 4O TOYKU NPUITOXEHUA paBHO,D,eVICTBy}OLLLeIZ yCVIJ'II/IIZ B CXKaToW 30He.

[Ins anemMeHTOB NPSIMOYrofilbHOro CeYeHust Npy OTCyTCTBUM (MK Be3 yyeTa) ckaTonm apmaTypbl 3HavyeHue Z OonpeaenstoT no
dopmyne

Zzﬁzn—%xm. (8.156)

[ns anemMeHTOB MpsSIMOYrofbHOMo, TAaBPOBOMO (C MOJSIKOM B CXKaTOW 30HE) M ABYTABPOBOMO MOMEPEYHbIX CEYEHUId 3HaYeHue =
AonyckaeTcsi NpUHUMAaTh paBHbIM 0,84y .

8.2.30 3HaueHus k0ahhULMEHTOB NpUBEAEHNS apMaTypbl K 6ETOHY NPUHUMAIOT paBHbIMU:

- ANg cxaTon apmaTypbl

o Bs (8.157)
O e :
E&,red
- ANS pacTAHyTON apMaTypbl
iy
U5 = Zaed ; (8.158)
Eb,red

roe E&,red - NpVBeAEHHbIN Mogynb Aedopmaumm cxaTtoro 6eToHa, onpeaensiemeln no dgopmyne (6.9) npy HENPOJOMKUTENBHOM 1

MPOAOIKUTENBHOM [eCTBUM Harpy3ki, 3aMeHsst By, Ha fp ..

Es,,.gd - NpyBeaeHHbIN Moayrb AedopMaLnmn pacTAHYTON apMaTypbl, ONpeaenseMblii C y4eTOM BUsAHUS paboTbl pacTAHYTOro
6eToHa Mexay TpeLumHamm no popmyne

;s
sred = T - (8.159)
W

3HadeHusa KoahdumumeHTa 1If. onpeaensiot no dopmyne (8.138).
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Honyckaetcsa npuHumath 17, =1 1, cnegosarensHo, Ch.o = X,y . MNpun aTom, ecnn ycnosue (8.139) He ynosneTsopsieTcs, pacyeT

NpoV3BOAAT C y4eToM KoapduumeHnTa 1)f. , onpegensiemoro no gpopmyne (8.138).

8.2.31 Tlpornbbl >xkene3ob0eTOHHbIX J3MEMEHTOB MOXHO oOnpefenatb no obwym npaBunam CTPOUTENbHOW MEXaHUKU C

ncnonb3oBaHneM BMECTO KPUBU3HbI | — | HEenocpeaCTBEHHO N3rMBHbIX XECTKOCTHbIX XapakTepuctuk [} nytem 3ameHbl ynpyrmx
r

U3rMBHBIX XapakTepUCTUK Ff B pacyeTHbIX 3aBUCHMOCTSIX Ha XapakTepucTuku [, BbluucrsieMble No dopmynam, NpUBEAEHHbIM B
8.2.251 8.2.29.

lMpu coBMeCTHOM OeNCTBUU KpaTKOBPEMEHHOMW U ONNTENBHON Harpy3oK NorHbIA Npormb anemeHToB 6e3 TpewwmH 1 ¢ TpewuHamm
B pacTsHYTOMN 30HE onpeaenslT nyTeM CyMMUPOBaHUS NpOormboB OT COOTBETCTBYHOLLMX HAarpy3ok no aHanornm ¢ CyMMUpOBaHWEM
KPMBM3HBI MO 8.2.24, NPUHMMAs KECTKOCTHblE XapaKTepucTuku JJ B 3aBUCMMOCTM OT YKa3aHHON B 3TOM MyHKTE MNPUHATON
NPOAOIKUTENBHOCTU AENCTBUS paccMaTpuBaeMOon HarpysKku.

[onyckaetcs npu onpegeneHun XeCTKOCTHbIX XapakTepUCTUK [} 3NeMEeHTOB C TpellMHaMu B pacTAHYTOW 30He MpuHUMaTb
koadpcpuumeHT 1. =1. B aTOM cnyyae npu COBMECTHOM AENCTBUM KPATKOBPEMEHHOW W ANUTENIbHOW Harpy3oK MOMHbIA Mporuo

n3rmbaembix INEMEHTOB C TpewunHammn onpenendarT nytem CyMMUPOBaHUA I'IpOFI/I6OB OT HenpoaoJKMUTENBbHOIO aencrensa
KpaTKOBpeMeHHOVI Harpyskm m OT nNpoaoSnKUTENbHOIro OencTBuUsA OnNuTenbHON Harpy3kn C y4YeTtoM COOTBETCTBYHLNX 3Ha4YeHnn
XECTKOCTHbIX XapakTepuUcTuk 1, 1.e. nogobHo TOMY, KaK 3TO NPUHATO O11A 3N1IeMEHTOB bes TPEeLNH.

OnpepeneHne KPUBU3HbI XXeNne306eTOHHbIX 3IeMEHTOB Ha OCHOBE HeNflMHeNHOW AecopMaLMOHHON Moaenu

8.2.32 lMonHyo KpUBM3HY XKene3obeTOHHbIX 3NeMEHTOB Ha yyacTkax 6e3 TpeLUMH B pacTsiHYTON 30HE CEYEHUs onpedensoT no
dopmyne (8.140), a Ha y4acTkax € TpPeLuMHaMu B pacTAHYTON 30He cedeHus - no chopmyne (8.141).

3HaveHns KpuBK3H, BXoaawmx B popmynbl (8.140) u (8.141), onpenenstoT U3 pelueHns cuctembl ypasHeHun (8.26)-(8.30). Mpum
3TOM AnS 31EMEeHTOB C HOpMasbHbIMW TpewuHamu B pacTAHYTON 30HE HanpskeHue B apmartype, nepecekawolwen TpeLimHbl,
onpegenstoT no popmyne

Cy=—t—2*F (8.160)

roe

1408 E.:y',crc , (8.161)

s 5

31eCh By oy - OTHOCUTENbHAS [ePOPMALNs PACTSHYTON apMaTypbl B CEYEHUN C TPeLMHON cpasy nocne o6pa3soBaHusi

HOpMalibHbIX TPELWWNH;

5 - YCPEMIHEeHHas OTHOCUTErbHas dedopmMauuns pacTaHyToW apmaTypbl, Nepecekarlleidl TPELLMHbI, B paccMaTprBaeMoi
cTagum pacyerta.

MNpwn onpegeneHnyn KpuBU3H OT HEMPOAOSHKMTENbHOrO AENCTBUS HarpyskM B pacdeTe MCNomnb3ylT  AuvarpaMmmbl
KpaTKOBpPEMEHHOro AedOpPMUPOBaHNS CXAaToro M pacTaHyToro 6eToHa, a npu onpeaeneHnn KpuBU3H OT MPOAOIMKUTENBHOMO
OEeNCTBUSA Harpysku - Avarpammbl AnvTenbHoro gedopmupoBaHus 6eToHa C pacyeTHbIMKM XapakTepuUCTUKamu ANs npeaenbHbIX
COCTOSIHWUIN BTOPOW rPynnbl.

,D,J'Iﬂ YacCTHbIX Cly4aeB OENCTBUSA BHELLHEN Harpy3ku (I/I3FI/I6 B ABYX MNJIOCKOCTAX, n3rmbé B NMOCKOCTM OCWU CUMMETPUn

nonepevyHoro cevYeHus afnemeHTa M T.M.) KPUBM3HbI, Bxogsawme B dopmynbl (8.140) n (8.141), onpenenstoT U3 pelleHus cuctem
ypaBHeHUN, ykasaHHbIX B 8.1.26-8.1.28.

9 NPEABAPUTENbHO HANPAXEHHbBIE XXENE3OBETOHHbLIE KOHCTPYKLIUU
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9.1 NPEOBAPUTEJIbHBIE HAMNPAXXEHUA APMATYPbI
9.1.1 lMNMpegBapuTenbHble HanpsbkeHWs apmMaTtypbl Ogp MPUHAMAIOT He bonee 0,9RS , DO7s TopsveKaTaHomn 1 ropsidekaTaHoi

ynpo4HeHHoi apmaTypel 1 He 6onee 0,8R; ,, Ans xonoaHoAedOpMMPOBaHHO apMaTypbl 1 apMaTypHbIX KaHaToB.

(N3meHeHHas pegakuusa, U3m. N 1).

9.1.2 Tllpu pacyeTe npenBapUTENbHO HAMPSBKEHHbIX KOHCTPYKUMIA CrnefyeT YYWTbiBaTb CHWXEHWE NpeaBapuTEmnbHbIX
HarnpsbkeHU BCNeACTBME NOTEPb NPeABapUTENbHOIO HAMNPSHKEHUs - 10 OKOHYaHWS nepefayn yeunuii HaTskeHnst Ha 6eToH (nepBble
noTepu) 1 nocne nepeaayvn yecunum HaTskeHust Ha 6eToH (BTopble noTepwm).

Mpw HaTsXKeHUW apMaTypbl Ha YNopbl CNEAYET yUnUTbIBaTh!

- NepBble NOTEPU - OT penakcauuy NpeaBapuTeNibHbIX HANPSHXKEHU B apmatype, TemnepaTypHoro nepenaga npyu TepMuyeckon
06paboTke KOHCTPYKLMIA, AedhopMaLMmn aHKepOoB 1 Aedopmanm (hopMbl (YNopos);

- BTOpble NOTepu - OT ycaaku 1 nonsyvyectn 6eToHa.

Mpu HaTsKeHUM apMaTypbl Ha GETOH crieayeT yunuTbIBaTh:

- nepBble NoTepu - oT AeopMaLnmn aHKepPOB, TPEHUSI apMaTypbl O CTEHKM KaHANOB UMW NMOBEPXHOCTb KOHCTPYKLMN;
- BTOpble NOTepu - OT penakcauum NpeaBapuTENbHbIX HAaNPSXKeHUI B apMaType, ycaaku U nonsyvectn 6eToHa.

(M3meHeHHas pegakuus, Mam. N 1).
9.1.3 lNoTepwn OT penakcaumm HanpsXXeHMn apMmaTypsbl Acspl onpeaensoT no hopmynam:

ansa apmatypebl knaccoe A600-A1000 npu cnocobe HaTskeHus:

mexaHuyeckom - A,

3NeKTPOTEPMUYECKOM - Acspl = 0,036Sp; 9.2)

1 =0log, —20; 9.1)

0N apmaTypbl KnaccoB Bp 1200- Bp1600, a TaKke Ons apmaTtypHbix kaHatoB knaccoB K1400 n K1500 npu mexaHu4yeckom
cnocobe HaTsKeHUs:

Ao, =(022°% 0 1) 9.3)
spl — M R s s,p .
S,n
Ans ctabunuanpoBaHHbIX apMaTypHbIX KaHaToB knaccoB K1400-K1900 npu mexaHnyeckom cnocobe HaTskeHus:
Ao, =15710,, (9.4)

roe G, , MIMa, npuHumMaeTcs 6e3 notepsb.

sp?
7 - nokasaTtenb penakcauuu, KOTOpbI NPMHUMAIOT MO AaHHbIM W3roToBUTENS Npu HavanbHow Harpyske 70% daktnyeckoro
pa3pbIBHOMO yCUnus B TedeHne BpemMeHn aenctaunst Harpyskm B 1000 4 n Temnepatype 20°C; npu OTCYTCTBMM AAHHBIX U3rOTOBUTENEWN

1% - npn G, =0,7R;, 1 no nuHeitHoit

rokasaterib pernakcauum MpuHUMalT B pacyetax pasHbiM 2,5% npu O, = 0,8R,,,

MHTEpnonAuMn ona NpoMexyTovHbIX 3Ha4yeHun Gsp .

0.

Mpw oTpuuaTenbHbIX 3HAYEHNAX Acspl NPUHUMaIOT Acspl =

Mpu Hanuuum Gomee TOYHBIX LaHHBLIX O penakcauuu apmaTypbl OMycKaeTcs MpUHUMATb WHble 3HAYeHWs MoTepb OT
penakcauum.

(M3meHeHHas pegakuus, Mam. N 1).
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9.1.4 MoTepu ﬂ@spz OT TemnepaTypHoro nepenaga /i , °C, onpeaensaemoro kak pasHoCTb TemMnepaTyp HaTsHYTON apMaTypbl B

30HE Harpesa U YCTPOWCTBA, BOCMPUHVMAIOLLIETO YCUIUS HATSKEHUSI NpU Harpese 6eToHa, NPUHUMAKT paBHLIMU

AG 4 =1,25A8 . (9.5)

Mpwn OTCYTCTBMMU TOYHbIX AAHHbLIX NO TeMnepaTtypHoMy nepenaay AonycKkaeTcd npuHuMmaTth f ¢ =65°C.

Mpn Hanuunm Gonee TOYHbLIX AaHHbLIX O TemnepaTypHoi 0bpaboTke KOHCTPYKLUM OOMYCKaeTcst NMPUHUMAaTb WHble 3HaYeHUst
noTepb OT TemnepaTypHOro nepenaga.

9.1.5 lMotepun ot gedhopmaunn ctanbHOW GOpMbl (YNopoB) ﬂaGspg npv HEOOHOBPEMEHHOM HaTsXKeHWM apmaTtypbl Ha opmy

onpeaensioT no dopmyne

M—I_EE

2n |

fi¥s) (9.6)

sp3 = 50

rge * -4uUcrno CTep)KHeIZ (prl'll'l CTep)KHeIZ), HaTarmBaemMbIX HEOOQHOBPEMEHHO;

M - conuxeHne ynopoB No NMHWUM AENCTBUSA YCUNUS HATSXKEHWUS apmaTypbl, onpeaensemoe n3 pacyeta gecdopmauunm dopmel;
] - paccTosiHne Mexay HapyXHbIMU FpaHAMU YNOPOB.
Mpw OoTCYTCTBUM Aa@HHbBIX O KOHCTPYKLMM (DOPMbI U TEXHOMOrMU N3rOTOBMEHUSA A0NYCKAETCA NPUHNMATb "E"G.SPE =30 MMMa.

Mpu anekTpoTeEPMUYECKOM CMocobe HaTSKeHWss apMaTypbl NoTepu oT AeopMaLmn OpMbl HE YYUTLIBAKOTCS.

9.1.6 lNMoTepn oT AecopmMaumm aHKEPOB HAaTSKHbIX YCTPONCTB ﬂ65p4 npu HaTsXKEeHUN apMaTypbl Ha ynopbl ONpeaensitoT no

dopmyne

Firs
AG g = - E., 9.7)

roe A} - ob6xaTme aHKepoB MM CMELLEHNE CTEPXHSA B 3aXKMMax aHKepoB.;
! - pacctosiHMe Mexay HapyXHbIMU rpaHAMU YNOpPOB.
Mpwv OTCYTCTBUM AaHHbIX AOMYCKaeTCs NPUHUMaTh ff =2 MM.

INpu aNeKTPOTEPMMYECKOM CNOCOBe HaTSHKeHUst apMaTypbl NoTepu oT AedopMaLIMm aHKePOB He YYUTLIBALOT.

9.1.7. TNoTepun OT TPEHUSA O CTEHKMU KaHarnoB UMy NOBEPXHOCTb KOHCTPYKLMM MPWU HaTSXKeHUWM apMaTypbl Ha GETOH onpeaensioT
no copmyne

1
Csp? = Oap - 1_€5{m’-x+€l} ‘

rge € - oCHOBaHWE HaTypanbHbIX norapmpmoa;

O - KO3 (PMLMEHT TpeHMS apmaTypbl O CTEHKM kaHanoobpasoBaTtenen (MOBEPXHOCTb KOHCTPYKLUMK), MPMHUMaeMbin no Tabnvue
9.1;

®' - KO3(hPULUMEHT ydyeTa HenpsMOMNMHENHOCTU apmaTypbl, M -1, obpasylolenca npu NPOM3BOACTBE, MPUHUMAEMbIA MO

cepTudukatamMm n3rotoBuTenen apmatypbl. B cnydyae oTcyTCTBUA cepTUdUKATOB N3roToBUTENEN KOIPMULNEHT ' NPUHUMAIOT MO
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Tabnuue 9.1;

X - ANWHA y4YacTKa OT HaTSXHOMO YCTPOMCTBA [0 PacYETHOIo CeYEHMUs, M;

0 - cymmapHbIii yron noBopoTa ocv apmaTypbl;

G, - NpUHNMaloT bes y4yeTa notepb.

sp
Tabnuua 9.1
Apmarypa Tvn NOBEpPXHOCTU KOHTaKTa C apMaTypou KoadhdunuueHTsl ans
onpegeneHns NoTepb OT TPEHUsI
apmatypbl
o' )
CrepxHeBasi MeTtannundyeckas 0,008 0,40
nepuoan4ecKoro bBeTtoHHasn 0,65
npoduns
KanaTtHas n MeTtannundyeckas 0,01 (0,03) 0,35
npoBorioyHas MnacTtukoBas 0,20
BetoHHas 0,55
ApmMaTypHble 3neMeHTbl - 0,01 0,10
MpumevaHns

1 3HayeHwue koapdmumeHTa ' B CkoGKax OTHOCUTCS K KaHaTam NepPBON KaTeropmm kadecTsa.

2 MNpw kaHaTHOW MN NPOBOSIOYHON apMaType ¥ rodpUPOBaHHON METanNIMYeckon NoOBEPXHOCTN A0MNycKaeTcs
CHUXeHue koadpdpuumnenta § Ha 0,10.

3 ApmatypHble 3reMeHTbl BbINOMHAT U3 apMaTypHbIX kKaHaToB K7 n K70, pa3meLleHHbIX B 3an0OfTHEHHON
3aLUMTHBIM NNIACTUYHBIM MaTepuanom nnacTtukosor obonouke (FTOCT P 58386).

(N3meHeHHas pegakuusa, Mam. N 1).
9.1.8 MNoTepwn OT ycaakm 6eToHa ﬂgspj NP HaTS>KEHUN apMaTypbl Ha YNopbl ONpeaensioT no gopmyne

"E"G.spj = Ep sh Hy,
roe £ .u - Aedopmauumn ycaakm 6eToHa, 3Ha4YeHUs KOTOPbIX MOXHO MPUBMKEHHO NPUHWMAaThL B 3aBUCMMOCTM OT
paBHbII:/II/IZ
0,0002 - gnsa 6eToHa knaccos B35 n Huxe;
0,00025 - pnsa 6eToHa knacca B40;

0,0003 - gna 6etoHa knaccos B45 v Bbile.

(9.8)

knacca 6etoHa

[nsa 6eToHa, NoABEPrHyTOro TEMNOBOW 06paboTke Npu aTMocepHOM AaBneHuu, NnotTepu OT ycaakn 6eToHa ﬂgspj BbIYMCNSAOT

no dopmyne (9.8) ¢ yMHOXeHMeM Nory4eHHOro pesynesrara Ha KoadduumneHT, pasHbin 0,85.

MoTepn oT ycagku GeToHa ﬂﬁspj npu HaTsbKeHUM apmaTtypbl Ha GeToH onpepensioT no dopmyrne (9.8) ¢ yMHOXeHUem

Nony4YeHHOro pesynsrata He3aBUCMMO OT YCMOBWUI TBepaeHNUst 6eToHa Ha koaddULMEHT, paBHbIn 0,75.

[Oonyckaetca notepu oT ycaakm 6eToHa onpenensaTb 6onee TOUHbIMU MeToAaMuU.
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9.1.9 MNoTepwn oT nonay4yectn 6eToHa ﬂﬁspﬁ onpegensalT no opmyne

0.8 o Poer Sy
2
K- HAred
red

fi¥s)

sph =

T+ o g | 1+ (1408 @y )

rae Py o - koadppurumeHT nonadyvecTtn 6eToHa, onpeaensemMsivi cornacHo 6.1.16;
Ty - HANPSKEHA B 6eToHe Ha ypoBHe LieHTpa TSKEeCTU paccMaTpuBaeMon j- rpynnbl CTEPXKHEN HanpsAraemon apmaTtypbl;

Ysi - PAcCTOsHUE MEXOy LEHTPaMU TSKECTU CeYeHUs PacCMaTpuBAEMON IpyNMbl CTEPXHEN Hanpsraemoil apmarypel v

npmeeaeHHoOro nonepevyHoro cev4eHnsa anemMeHTa,

‘A?‘ﬂd’ f?‘ﬂd - nnowagb npuBegeHHOro ceyYeHnd oanemMeHtTa M ee MOMEHT WHepuunm OTHOCUTENbHO LEeHTpa TAXeCTU
npnBeaeHHOro ce4vyeHuns;

g - KOSMMULMEHT apMUPOBaHUS, PaBHbIN ASPJ-IA, me A4 u Aspj - NMowWaan MonepevHoro ceyeHuss anemeHTa u

paccmaTpvBaemMon rpynmbl CTEPXHEN HanpsiraeMon apMaTypbl COOTBETCTBEHHO.

Onsi 6eToHa, noaBeprHyToro TennoBon obpaboTke, noTepu BblUMCHAT No dopmyne (9.9) ¢ yMHOXEHMEM MONMy4YEHHOro
pesynbraTta Ha koadduumeHT, paBHbin 0,85.

,D,OI'IyCKaeTCFl noTepu OoT non3y4vyecTun 6eToHa onpenendaTb b6onee TOYHBIMM MeTOgAMM.

HanpsokeHns Gpy; ONMpesiensioT no npasunam pacyeta ynpyrix mMarepuaros, NPUHMMasi NPUBE/IEHHOE CeyeHNe anemeHTa,

BKIKOYatoLLlee nrowanb ceveHnss 6eToHa M nnollagb CeYeHust BCcell NpoAorbHOM apmaTtypbl (HanpsraeMon M HeHanpsiraemomn) C

KoacbduumeHToM NpuBegeHns apmatypbl kK 6eToHy L= —=  cornacHo 9.1.11.
b

Mpu Ty 0 npuHMMaetcs ﬂGspﬁ =0u ﬂgspj =0.

Mpn KpUBOMMHENHOM PAacMONOXeHNW BOOMb ONMHbI KOHCTPYKUMU apmaTypbl 6e3 cuenneHuss ¢ 6eToOHOM Ans onpeaeneHusi
CXKMMAIOLMX HaNPsXKeHUN Gppj MO dopmyne (9.9) KOHCTpyKUMIO pa3bmBaloT Ha | OTAENbHbIX y4acTKOB. [nsa Kaxagoro j-ro ydactka

CcXKnmMmaruime Hanps>XeHuna B 6eToHe Ha YpOBHE paCCManMBaEMOVI apmMatypbl onpeanendroT no npaBunamM pacyeta ynpyrux ten u
3Ha4YeHne Gbpj NPUHUMALOT KaK cpegHee apnMeTMYecKoe HanpsXKeHNn BO BCEX paccMaTpuBaeMbIX y4acTkax

v
AGy,; = % (9.9a)

rne Gy; - HanpsbkeHne B 6eToHe Ha [-M y4yacTke, onpenendemMoe no cpeaHemy ce4eHUI0 3TOro y4acTKka;
li - ANWHa | -ro y4YacTka,

[ - nonHas onvHa KOHCTPYKUMM B Mpegenax pacCMaTprBaemMon apMaTtypsl.

,D,OI'IyCKaeTCFl npu KpI/IBOJ'II/IHeIZHOM pacnonoXeHnm Hanpﬂraemoﬁ Ha OeToH apmMartypbl NO ANMMHE KOHCTPYKUMKX pacyeT noTtepb OT
nonay4yectu OeToHa npoun3BognTb Nno cpopmyne

Ac E (9.96)

sp6 = Scp' sp
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rae € - OTHOCUTEeINbHOE YKOpo4deHune GeToHa Ha YpoBHE Hanpﬂraemoﬂ apmMartypebl, pacnono»(eHHoﬁ B cepenunHe BbICOTbI

cp
NONEPEYHOTO CeveHmsi. 3HaueHne €, OnpeaensitoT no opmyne

_ Pp,cr " Obp

cp Ebp ’

e (9.98)

e Qp o - KoachduumneHT nonadydectn 6eToHa, onpenensiemMbi no 6.1.16.

Mpn NPUMEHEHUN B KOHCTPYKLMM MPOAOSIbHOW apMaTypbl U3 HECKOMbKMX KaHaToB, BbICOKOMPOYHOM MPOBOMOYHON apMaTypbl,
CTepXHel (Mnn Ux rpynn), HaTarMeBaemblx Ha GETOH HEOAHOBPEMEHHO, criedyeT yUNTbIBaTb U3MEHEHWE (CHUXKEHUE UMW NOBbILLEHUE)
HanpskeHUi B apMatype, HaTsHyTON paHee, BCNEACTBME YNPYroro oGxatns 6eToHa ycunusimm apMarypbl, HaTArMBaeMoi no3aHee.
N3MeHeHVe HanpspkeHWst B KaXK4ov paccMaTpuBaemoii apmatype (Unm rpynne) npuH1UMatoT paBHbIM

AO-bi 'Es

Ey, ’

AGS = ZAGsi = Z

(9.9r)

roe AGbi - cpegHee HanpsaxeHune B 6eToHe Ha y4vyacTke OnnHbI paccmartpuBaemon apmMartypbl, HaTFlHyTOVI paHee, Ha ypoBHe €ero

LEHTPa TSHKECTU OT CUMbl HATSHKEHUSI KaXZOW i-M rpynnbl apMaTypbl, HaTArMBaeMon nosxe. HanpspkeHus B apmatype aTux rpynn
MPUHUMALOT 33 BbIMETOM MepBbIX NoTepb.

BbiumcnieHHble 3HaueHus AG, CrieayeT yu4uTbiBaTb MPU HA3HAYEHUM KOHTPOSMPYEMOrO HanpshKeHWs AN Kaxgow rpynnbl

apmMartypbl, HEO4HOBPEMEHHO HaTArMBaemon Ha 6eToH.

[onyckaeTcs notepy npeaBapuTenbHOMO HampshkeHWUsl oT obxaTusi 6eToHa Npu HEOAHOBPEMEHHOM HATSXKEHWM apMaTypbl Ha
GeToH onpeaensTs No gopmyne

Acg =g, E,, (9.90)

rae g, - ycpeaHeHHas Aedopmauns ykopodeHus 6etora, onpegensiemas no (opmyne

~n—-1 P
gp = o m’ (9.9¢e)
ESP - MOAy”b YNpyrocTu NpeaBapuTenbHO HanpsiXKeHHON apMaTypbl;
n -cMm. 9.1.5;
E bp - HAYamNbHbI MOAYIb YNPYrocTy 6ETOHa, COOTBETCTBYIOLNI NEPEAaTOHHO NPOYHOCTY GETOHa;

Ay - nnowage 061MMaeMoro 6ETOHHOTO CeveHst 3a BbIYETOM NIOLLAAN NONEPEYHOro CeYeHUst NPeABapUTENLHO HaNPSKEHHON
apmarypsl;

P - [eNcTByloLlee B CEHYEHUN CKUMAIOLLIEE YCUINE OT HaTSDKEHUS.
(MN3meHeHHas pegakuus, Mam. N 1).

9.1.10 lMNonHble 3Ha4YeHWa NepBbiX NOTEPb NpeaBapuTenbLHOro HanpskeHns apmatypsl (9.1.3-9.1.6) onpegenstoT no opmyne

JJL""5.::1!:":1]' = Z&Gspi , (9.10)
i
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rae i - HoMep nNoTepb NPeaBapUTENbHOIO HamnpsKEHUs.

Ycunuve npegsaputenbHoro obxaTtns 6eToHa ¢ y4eTOM NepBbiX NOTEPb PABHO:

1y = Z A Opryy) | 9.11)
J

roe ASPJ.- M Cgpily; - MOWAMAL CEYEHWsI j-/ TPYNMbl CTEPXKHE HANPSIraemoil apMaTypkl B CEYEHUN MIEMEHTa 1 MPeABapUTENbHOE
HanpspKeHWe B rpynne ¢ y4eToM NepBbiX NoTepb

—AG

Csplyy = sy spil)y

3necb O,

T Ha4vanbHoe NpeaBapuTeribHOEe HanpsXXeHne paccMaTpusaemMmon rpynnbl CTepXxHen apMartypbl.

lMonHble 3Ha4YeHMs NepBbIX U BTOPbLIX MOTEpPb MpPenBapuUTENbHOrO HanpsikeHus apmatypbl (cMm. 9.1.3-9.1.8) onpegensoT no
dopmyne

LOspray = L0 (9.12)
1
Yeunve B HanpsiraeMol apMaType C Y4eTOM NOSHbIX NMOTepb PaBHO

Hay=Z Ay Oy | (9.13)
J

roe o i)

sp(2yy = Capi sp(2j -

Mpy NPOEKTMPOBAHMN KOHCTPYKLWIA NMOMHbIE CyMMapHble notepu £ Ansi apMaTypbl, PAcronoXeHHOW B pacTsiHyToW npu

apla)f
3KCnnyaTaummn 30He ceYeHus anemeHTa (OCHOBHOM paboyelt apmaTtypbl), cnegyet npuHuMaTth He meHee 100 MMa.

Mpun onpeaeneHun ycunust NpeaBapuTensHoOro obxatua 6eToHa & C y4eToM MOMHbIX NOTEPb HaMpsKeHWiA cneayeT yunuTbiBaTb
CKMMaloLLME HanpshKeHWUs] B HEHanpsiraeMon apmartype, YMCMEHHO paBHble CyMMe MoTepb OT ycadku U nonsyyecTn GeToHa Ha
YpOBHE 3TOMN apMaTypbl.

Mpu onpegeneHun ycunuin obxatus C y4eTOM HeHanpsiraeMol apMaTypbl Ha YPOBHE HeHanpsiraemon apmarypbl, Notepu ot
nonsy4yecTy Ha 3TOM YPOBHE MPUHMMAIOT paBHbIMU ﬂﬁspjﬁ %, roe .&.Gspjﬁ - NoTepw OT NON3y4YecTn AN CTePXKHEN HanpsaraeMomn
GE’P
apmatypbl, Grivkanllen K paccMaTpuBaemoi HeHanpsiraemon apmarype; Tp. U Opy - HanpskeHns B f6eToHe Ha ypoBHe
paccMmaTpuMBaeMomn HeHanpsiraeMow 1 HanpsraeMon apMaTtypbl COOTBETCTBEHHO.

9.1.11 TlpenBaputenbHble HanpskeHuss B OGeToHe Tpp NPU nepefaye ycunus NpeasapuUTensHoro obxaTus Ff:l:,,
onpenensemMoro ¢ y4eToM NepBbIX NOTEPb, HE AOMKHbI NPeBbIWaTh:

- €CINN HanpsXKeHNs yMEHbLUAKTCA UMW He U3MEHSIOTCA NPpU AeNCTBUM BHELLHWUX Harpy3ok - 0,9 R.E:p ;
- €CINY HanpsXXeHWst YBENUUMBAKOTCH NpU AENCTBUN BHELLHUX Harpy3okK - 0,7 REJP .

HanpspkeHns B 6eToHe Cpp ONPEAensioT no dopmyne

Ry By eop .
Oy = 0 4 1 0p Yy

p = + (9.14)
Ared fred fred
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roe FI‘:I:I - ycunue npenBapuTternibHOro obxaTtmsa ¢ y4eTOM nepBbiX NOTEPb,

A4 - n3rnbaroLmii MOMEHT OT BHELLHEW Harpysku, AeACTBYOLWMI B cTagun obxatus (COBCTBEHHbIV BEC 3NIEMEHTA);

¥ - pacctosiHve OT LieHTpa TSHKECTU CeYEHNs 10 paccMaTpUBaeMoro BOMoKHa;
£0p - SKCLEHTPUCUTET yCunus itflj OTHOCUTErbHO LieHTPa TSHXECTU NPUBEAEHHOMO NMONepeyYHOro ceveHnst anemeHTa.

9.1.12 [OnuHy 30HbI Nepeaadn NpPeaBapuTENbHOIO HanpshkeHWs Ha GeTOH Ans apMaTypbl 6€3 A0NONMHUTENbHBLIX aHKEPYHOLLMX
YCTPOMCTB ONpeaensoT no opmyne

T, A
= s (9.15)
Rbond U
HO HEe MeHee 10.:1‘5 1 200 MM, a Anga apmaTtypHbIX kKaHaToB Takke He meHee 300 mm.

B dopmyne (9.15):

G.Sp - NpeaBapuTenbHOE HanpskeHne B HanpsaraeMom apmMartype C y4eToOM nepBbiX NOTEepPb;

HRpong - CONMPOTUBIEHWE CLENIEHNs HanpsaraeMon apmarypbl ¢ GeTOHOM, OTBevarollee nepeaaTodHoON NpoYHOCTH GeToHa
onpegensiemoe cornacHo 10.3.24;

A, u; -nnowaab 1 NepUMETp CTEPXKHSA apMaTypbi.

Mepenady NpeaBapuTErIbHOTO HaNPSXKEHWs C apmaTypbl Ha BETOH CrnieayeT OCyLLeCTBNATh NIaBHo.

9.2 PACYET JJIEMEHTOB NPEABAPUTENIbBHO HAMPSXXEHHbIX XKENE3OBETOHHbIX KOHCTPYKUMA MO
NMPEAENbHBIM COCTOAHUAM NEPBOU IPYIMMNbI

PacueTt npeaBapuTenbHO HanpsiXXeHHbIX Xee306eTOHHbLIX 3IEMEHTOB NO NPOYHOCTH
O6uwue nosoxeHus1

9.2.1 PacueT npegBapuTernbHO HanpsbKeHHbIX 3reMEeHTOB NPOU3BOAAT AMs CTaguu 3KCnnyatauun Ha AevcTBue usrmbaromx
MOMEHTOB W MOMEPEYHbIX CWUM OT BHELUHWX Harpy3oKk W And crtagun npegBapuTenbHOro obxatud Ha OencTBue ycunuin oT
npeaBapuTENbHOIO HaTSXXEHNS apMaTypbl U YCUIWMIA OT BHELUHWX Harpys3oK, Ae/CTBYIOLMX B CTaaMmn obxaTtus.

9.2.2 PacyeT no NpoOYHOCTV NpeABapuTENbHO HaMNPsHKEHHbIX 3MEMEHTOB MpW AeNCTBUMM U3rMbaloLmMx MOMEHTOB criemyet
NpPOV3BOAUTL ANt CEYEHUIN, HOPMarbHbIX K UX NMPOAONbHOW OCK.

PacueT no npo4yHOCTM HOpMarbHLIX CEYEHMI B OOLLEM CryYyae NpoM3BOAAT HAa OCHOBE HEMWHENHOW AedOpMaLMOHHOM MOoAenu
cornacHo 9.2.13-9.2.15, a Takke Ha OCHOBe NpeaenbHbIX yeunuin cornacHo 9.2.7-9.2.12.

9.2.3 [Ins Xene3obeTOHHbIX 3MEeMEHTOB, Y KOTOPbIX NpedernbHoe ycunune no MPOYHOCTW OKa3blBAaeTCH MeHblue npenenbHOro
ycunmsa no o6pa3oBaHuMio TPELUMH, NnoLaib ce4eHns NPoaorbHOW PacTAHYTOW apMaTypbl AOMMKHA ObITb YBENMYeHa no CpaBHEHMUIO C
Tpebyemol M3 pacuyeTa no MPOYHOCTU He MeHee Yyem Ha 15% wnu OorkHa yaOBMETBOPSATb pacyeTy Mo MPOYHOCTU Ha AencTBue
MOMeHTa 06pa3oBaHNs TPELLMH.

9.2.4 PacyeT npegHanpsbkeHHbIX 3NEMEHTOB B CTaguu obxaTusi MPOM3BOAAT KaK MNPV BHELEHTPEHHOM CXaTuu ycunvem
npeaBapuTenbHOro o6xartumsa B npeaenbHOM CoCTosiHUM cornacHo 9.2.10-9.2.12.

9.2.5 PacyeT npeasapuTesibHO HanpsKeHHbIX 3MEMEHTOB MO NMPOYHOCTM NPU AENCTBUN NOMNEPEYHbLIX CUM (PacYeT NO HAKMOHHbBIM
CEYEHMsIM) U MECTHOM LENCTBUM Harpy3ku (pacyeTbl Ha CMSITUE U NpodasnvBaHue) criedyeT NPOM3BOAWTL COrMMacHo nogpasaeny.
8.1.
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9.2.6 lMpn pacyeTe NpeaBapuTENbHO HANPSXKEHHbIX 3MEMEHTOB MO MPOYHOCTW credyeT yuuTbliBaTb BO3MOXHbIE OTKIIOHEHMWS
npeaBapuUTENbHOrO HanpsXeHus, onpegengemoro cornacHo 9.1.10, nyTeM YMHOXEHUST 3Ha4YeHUN sy (vnn yeunus obxatmsa F:i.-)

AN paccMaTpmuBaeMoro j-ro CTEPXKHSA UK rpynnbl CTEPXXHEN HanpsaraeMomn apmatypbl Ha KOaduumneHT Vap -

3HaueHns koadhpuumeHTa '*,fjp NPUHNMAIOT PaBHbIMMN:

0,9 - npu GraronpUSITHOM BIMSIHAW NPELBAPUTENBHOTO HAMPSXKEHUS;
1,1 - Npn HeGNaroNPUSTHOM BIUSIHAWN NPEABaPUTENIBHOTO HaMPSXKEHUS.

Pacuert npegBapuTernibHO HanpsAXeHHbIX 3JIieMeHTOB Ha AeNcTBUe N3rmbéarnux MOMEHTOB B CcTagumn JKcnnyatauum no
npepernibHbIM yCUnusam

9.2.7 PacyeT No NPOYHOCTN HOPMarsibHbIX CEYEHWUA NpenBapuUTErbHO HanPsPKEHHbIX 3NIEMEHTOB CO CLUEMMEHUEM apmaTtypbl C
OeToHOM cregyeT npov3BoauTb cornmacHo noapasgeny 8.1 ¢ yvetom 9.2.8, 9.2.9. lNpu atom B dopmynax noppasgena 8.1

o603HadeHus nnowanen cedenmns A n Al cnegyer oTHOCUTb Kak K HaNpPAraemoil, Tak U K HeHanpsiraeMol apmarype.

,D,OI'IyCKaeTCFl npuHMMaTb Ona paCTﬂHyTOI7I apMatypbl C YCNOBHbIM MNMpeaeryioM TeKy4eCTu HanpsXeHusa Bbllle R.S’ HO He Oornee

1,1 K, B 3aBMCMMOCTM OT cooTHowweHns & 1 & (oM. 8.1.5).

Pacuet n3arnbaembix anemMeHTOB C NpeaBapuUTernbHO HaMNPsKEHHON apMaTypoi, He MMELLEN cuenneHns ¢ 6eToHoOM, cneayeT
Npon3BOAUTb C y4eTOM fpunoxexmsa M.

(N3meHeHHas pegakuus, U3m. N 1).
9.2.8 3HaueHne E_,R npvHumatoT no copmyrne (8.1), B KOTOPON 3HAYEHUS OTHOCUTENBbHOM AedhopMauumn apmaTtypbl pacTaHyTON

30HbI E; 47 CNIEAYET ONpeaensTb no opmynam:

- ANl apMaTyphbl C YCMOBHbLIM NPeAerioM TeKy4YecTu

A +400-o
Byl = ———— (9.16)
£l Es
rAe O, - NPeABapuTENbHOE HampshkeHue B apmaType C Y4eToM BCeX NoTepb W Yy, =0,9; sHadeHns R, Ty, E; B dopmyne

(9.16) npuHumatot B MlMa.

- ana HeHanpﬂraeM0|7| apmMartypbl C Cbl/l3VI‘-IeCKI/IM npenernomMm Teky4ecTu

g =5
sl :
E.S
9.2.9 [Ina HanpsiraemMoii apmarypbl, PacrofioOXeHHON B CXaToi 30He, pacyeTHOe COMpOTUBMEHWe CxaTuio K. cregyer

3aMeHUTb HanpsXKeHnem .., PaBHbIM:
500 - Grﬁp - Npu y4eTe KoadpduLmeHTa ycrosu pabotsl 6etoHa %y =0,9 (cm. 6.1.12);
400 — Gy - npu 7,1 =1,0.
3nech G'sp npvHumatot B MMa.

3HaveHus "

sp OnpenensioT ¢ KO3 PULNEHTOM Yip =1,1.

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/554403082#8PI0LR
http://docs.cntd.ru/document/554403082#8PA0LS
http://docs.cntd.ru/document/554403082#8QI0M6
http://docs.cntd.ru/document/554403082#8QK0M7
http://docs.cntd.ru/document/554403082#8PA0LS
http://docs.cntd.ru/document/554403082#A8M0NK
http://docs.cntd.ru/document/564553054#7DE0K7
http://docs.cntd.ru/document/554403082#8P00LT

CIN 63.13330.2018 BeToHHbIEe 1 ene3o6eToHHbIe KOHCTPYKUMKU. OcHOBHbIE nonoxeHus. CHull 52-01-2003 (c N3ameHeHnem N 1) CtpaHuua 95
Ce00 npasun om 19 dekabpsi 2018 e. Ne 63.13330.2018

Bo Bcex cnyyasix HanpsixeHne ;. NPUHUMAalOT He Gonee &, .

Pacuet npeaBapuTesibHO HaNpAXeHHbIX 3JIieMeHTOB B CTaAuUU npeaBapuTesibHOro obxarma

9.2.10 I'Ipvl pac4yeTe anemMeHTa B CtTagunn npenBapuTenibHOro obxatus ycunue B Hanpﬂraemoﬁ apmMaTtype BBOOAUTCA B pacCHeT KakK
BHELWHAA NpoaosibHaA cuna, paBHasA

N, =(Cy —330)41, + 5y - Ay

(9.17)
roe Agp " Asp - Nnowaan CeYeHusi Hanpsraemon apmaTypbl, pacnonoXeHHOW COOTBETCTBEHHO B Haubonee obxatonm u B
pacTsiHyTon (MeHee 06XaToi) 30Hax CeveHus;

i

Gsp W Tgp - NPEABAPUTENbHBIE HAMNPSIKEHWSI C Y4ETOM MEPBbIX MOTEPb 1 KOIPDULMEHTE 5 =1,1 B apmarype C nnoLaabto

ap
ceyeHus Agp " ASP . Onsi npegBapuTENbHO HaMNPsHKEHHbLIX SMEMEHTOB C HaTsXKeHWeM apMaTypbl Ha 6ETOH pacyeT No NPOYHOCTU B

CTaauu npeaBapuTensHOro obaTus Npom3BoasT, NPUMHMMas B NpaBow YacTu dopmMyrnbl (9.17) nepBoe cnaraemoe paBHbIM HYIHO.

(M3meHeHHas pegakuus, U3m. N 1).
9.2.11 Pac4yeT no MpOYHOCTU 3MEMEHTOB MPSIMOYFOSIbHOrO CEYEHUs B CTaguu npedBapuTeNnbHOro obxatus NpousBOgaT U3
yCroBus

N2, <Ry b x(ly—058)+R,, Al (—a), (9.18)

rae E':'p - pacCTodHMNEe OT TOYKU MPUIoXeHusa I'IpO,ElOJ'IbHOVI CUnbl NP C y4eTOM BIUAHUA narnbaroero MoMeHTa 4 OT BHELLHEN

Harpysku, OeWCTBYIOLWEN B CTaauM U3roTOBREHMS (COBCTBEHHAs Macca anemMeHTa), 40 LeHTpa TSXKECTU CevyeHusl HeHanpsiraemol
apmatypbl PacTSHYTOW MMM HavMeHee CKaToMn (NpY MOMHOCTBLI0 CXKaTOM CEYEHWM BMEMEHTA) OT STUX YCunuid (CM. pucyHok 9.1),
onpepensiemoe no opmyne

M
=eqy +05h—at— (9.19)

r

g
F
EDP - PaCCTOAHUE OT TOYKN NMPUNOXEHUA CUIbl NP 00 UeHTpa TAXeCTn cevHeHna anemMeHTa;

K}, - pacyeTHoe conpoTuBneHne GeToHa cxkaTuio, NPUHUMAEMOe MO NIMHENHOI MHTepnonsLmK (cM.Tabnuuy 6.8) kak Ans knacca

GeToHa No NPOYHOCTY Ha CXKaTue, YMCIIEHHO PaBHOIO NepeaaToYHoN NPOYHOCTM GeToHa REJP ;

Rsc - pac4eTHOE COMpPOTUBIIEHNE HEHAMPSrAaeMON apMaTypbl CKaTuto, MPUHMMaeMoe B CTaaun NpeaBapuTenbHOro obxaTtus He
6onee 330 MMMa;

Al - nnowaab ceveHus HeHanpsiraemMol apMaTypbi, PacroNoXEHHON B Hanbonee CKaToil 30He CeYeHs SEMEHTa.

BbicoTy cxaTol 30HbI 6eToHa onpedensAloT B 3aBACMMOCTM OT BeNWYMHbI Epn, onpedenseMon no dopmyne (8.1) c

- 5 < <
noaCTaHOBKOU B Hee 3Ha4YeHud Es,ef =—, rae R.S - pacyeTHoe conpoTuMBneHne pacTaHYyTOU HeHanpdaraemoun apmMatypbl A.S‘ n
5

EEJ,L!.!‘E =0,003:

x
a)npu &= P = &p (oM. pucyHok 9.1) no chopmyne
0

N, +R.A —-R, A
o F 5433 e .s, (9.20)
Ry b
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x
6) npn &= P = £p no dopmyne
0

1+& '
NP —I—RSAS'1 (t:R _Rsc'As

SR
X = , (9.21)
2R A
Rb b + s
hy(1-Ep)
(MN3meHeHHas pegakuus, U3m. N 1).
Ag
Ry,
Ny m 'Ec:.; > »
b b A
g o //é
L=
= £
'Dq 3

2 R V\i7

A

PucyHok 9.1 - Cxema ycunuii u antopa Hanps>keHUn B Ce4eHNW, HOpManbHOM K NPOAONbHOW ocu n3rnbaemoro npegsapuTensHo
Hanps>KeHHOro anemMeHTa Npu ero pacyete No NPOYHOCTU B CTagum obxaTus
9.2.12 PacyeT NO NPOYHOCTM IMEMEHTOB TaBPOBOIO W [BYTaBPOBOIO CEYEHUM B CTagun NpeaBapuTenbHOro obxatus
NpoM3BOOAT B 3aBUCUMOCTW OT MONOXEHMWS FPaHNLIbl CXXaTON 30HbI:

a) ecnv rpaHu1La cxxaTomn 30Hbl MPOXOAMUT B Moske (CM. pucyHok 8.2, a), T.e. cobniogaeTcs ycnosme
Ny =Ry bihy —RA +R, A, (9.22)
pacdeT Npon3BOaAT Kak ANs NPAMOYrofilbHOro CEYEHUS LLMPUHON E:'_:f- cornacHo 9.2.11;

0) ecnu rpaHuMua cxaTon 30HbI nNpoxoauT B pebpe (cm. pucyHok 8.2, 6), T.e. ycnosue (9.22) He cobniogaertcs, pacyer
Npoun3BoasAT U3 YCrOBMS

Ny ey = By-bex (g — 0,58+ By (0 —b)- By (o — 0,5 ) + Ry Al (g —a), (923)
Af
roe é‘p = EDP +z, iN—, EDP -cm. 9.2.11;

£; - pacCcTodHMe OT LeHTpa TAXeCTU ced4eHnd anemeHTa oo paCTﬂHyTOVI (HammeHee C)KaTOI;I) HeHanpsraemom apmMartypbl.

BbicoTy cxxaTom 30HbI onpeaendoT no opmynam:

a) npw E_,=;2155_,R (&p -cm. 9.2.11)
0
Ny +RA - R AL - Ry (B — b)Yy

x= (9.24)
Ry b
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X
6)npu E=—=&Ep
#n

]'+ r r r
N, +R,A, .% — R, A~ Ry (b, — B}

R
x= . (9.25)
R, b

A (1-Eg)

Pac4yeT no npo4YyHOCTM HOpMarbHbIX Ce4eHU Ha OCHOBE HeNIMHenHon aecgopMaLMoHHON Moaenu

9.2.13 lpwn pac4eTe NO NPOYHOCTU Ha OCHOBE HENUHEWHOW AedopMaLMOHHOW Mogenu ycunus n gedopmauum B ceveHuw,
HOpMasbHOM K NPOAONBHOM OCU AfleMeHTa, ONpeaenstoT ¢ NpMMeHeHneM nonoxeHun 8.1.20-8.1.22.

9.2.14 lNpwn pacyeTe HopMarsbHbIX CEYEHUI MO NPOYHOCTU (CM. pUCYHOK 9.2) B 0bLLeM criyyae NPUMEHSIOT:

- YpaBHeEHUA paBHOBECUA BHELUHUX CUIT U BHYTPEHHUX yCVIJ'IVIIZ B HOpMaJribHOM CeYeHUN AremMeHTa:

M, =30y Ay oy + 50y Ay Loy +305 Ay Loy (0.26)
i j i
My =30y Ay Zyy + 30y Ay Zgg + 505 Ay Loy 0.27)
i j i
AN= ZGEJ!' 'AEJ!' +Z‘G'§f . ﬂ-?,i' +Zgﬂ. . _As!. ; (9.28)
i F; i

- YpaBHeHUA, onpeaendaowine pacnpeneneHme /J,ecbopmau.mﬂ OT 4EeNCTBUSA BHELUHEN Harpys3ku no ce4eHuo anemMmeHTa:

1 1
¥y '?:}l
1 1

CREPANILEY SN (9.30)
Py '?:}l
1 1

24 =Ep +—an+—zsy!, (9.31)
Py '?:}l

- 3aBUCMOCTU, CBA3bIBalOLLME HaNpsXXeHna n OTHOCUTENbHbIe p,ecbopmaumm 6eToHa n apmMartypbl:

- beToHa
Cpr = Ep -V - By ; (9.32)
- HeHanpsiraemon apMmaTypbl
Cg=Ey vy €y (9.33)
- Hanpsiraemoun apmarypbl
Oy =By vglE, + E_Sp!-]l : (9.34)
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PVIC)/HOK 9.2 - PacueTHad cxema HOpMaJibHOro cevyeHua npegBapuTeribHO HanpAXeHHOoro ene3obeToHHOro aneMeHTa

B ypaBHeHusax (9.26)-(9.34):

A

510

Z

e Zsﬁ , T - NNOWaab, KOOPAMHATHI LEHTPA TSXKECTU i-ro CTEPXKHS HaNpAraeMomn apMaTypbl 1 HanpsxeHUe B Hewm,

£, - OTHOCUTENbHasi AehopMaLIns i-T0 CTEPXKHSI HanpsiraeMol apMaTypbl OT AeCTBUS BHELIHEN Harpysku;

E.Sp!' - OTHOCUTelnbHasaA ,u,ecbopmau,vlﬂ npegBapuUTeNbHONo HanpsaXeHua apmatypbl, onpegendemMaa C YydeToM nNoTepb

npeaBapuTeribHOMO HaNPsXKEHUs!, COOTBETCTBYHOLLUX PaCCMaTPUBAEMON pacyieTHON cTaauu;

. - MOAynb yNpyrocTy i-ro CTEPXHS HanNpsiraemor apmarypbi;
W4 - KOB(PULIMEHT YNPYrocTu /-ro CTEPXKHA HEHanparaeMon apMarypbl, ocTasbHble napametpsl - cm. 8.1.23.
3HaveHna KoadhPULMEHTOB ¥ U V5 onpeaenstoT no ykasaHnsam 8.1.23, a 3HaveHns KO3 MULIMEHTOB *,;; - MO dhopmyne

Vo = —G‘Si (9 35)
k3 . .
E.sz' ' ':E.sz' + E.spz':'

9.2.15 PacuyeT HopMarbHbIX CEYEHUN XKeNne30OEeTOHHbIX 3NIEMEHTOB MO MPOYHOCTU NPOU3BOAAT M3 YCMOBWUWA, NPUBEAEHHbIX B
8.1.24.

9.3 PACYET NPEABAPUTENIbHO HAMNPAXEHHbLIX 3NIEMEHTOB XENE3OBETOHHbIX KOHCTPYKUMA MO
NPEAENbHBIM COCTOAHUAM BTOPOU 'PYNIMbl

OBLUUE NMONOXEHUA

9.3.1 Pac4eTbl N0 npegenbHbIM COCTOSTHUAM BTOPOW rpynibl BKNHOYAKOT:
- pacyeT No 06pa3oBaHNIO TPELLMH;

- pacyeT Mo PacKpbITUIO TPELLMH;

- pacyeT no gecopmaLmsam.

9.3.2 Pacuyetr no obpasoBaHWiO TPELMH NpPOM3BOOAT, Korga Heobxoaumo obecneunTb OTCYTCTBME TPELLMH, a Takke Kak
BCMOMOraTenbHbIN Npu pacyeTe No PackpbITUIO TPELLMH 1 No gedopmaunsam.
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TpeboBaHMA NO OTCYTCTBUIO TPELMH NpeabsaABNSAloT K NpeaBapUTeNnibHO HanpsKeHHbIM KOHCTPYKUMSAM, Y KOTOPbIX Npu
MOMHOCTBLIO PaCTAHYTOM CeYeHWMU OofkHa ObiTb obecnevyeHa HEnpoHMLAEMOCTb (HaxoAsLWMXCA nod AaBreHWeM XUOKOCTU unu
rasoB, WCNbITbIBAIOLLMX BO3AENCTBUE paguauum un T.N.), K YHUKaANbHbIM KOHCTPYKLUSIM, @ TakkKe K KOHCTPYKUMAM Npu BO3AENCTBUM
CUINbHO arpeccuBHOM cpeapbl.

9.3.3 lNpwn pacyete No 06pas3oBaHUI0 TPELLMH B LENAX UX HedonyweHust KoaMULNEHT HAAEXHOCTU MO Harpyske MpuUHMMaloT
Vi 1,0 (kak npu pacyeTe no NpodHocTH). Mpu pacyeTe NoO PacKpbITUIO TPELMH K No gedopMaumusim (BKNoHas BCNOMOraTenbHbIi

pacyeT no 06pasoBaHmo TPELMH) NPUHUMAIOT KOSMMULIMEHT HAAEKHOCTM MO Harpy3ke ¢ =1,0.

9.3.4 PacyeT u3rMbaembix npeaBapUTENbHO HaMPsHKEHHbIX SMEMEHTOB MO MpefenibHbiM  COCTOSIHUSIM  BTOPOW  rpynnbl
NpomM3BOOAT KaK Npy BHELEHTPEHHOM CXaTuu Ha COBMECTHOe OeWCTBUE YCUMUIM OT BHELUHEN Harpys3ku: narnbarowiero momeHta Ad

U NPOAOMbHON CUMbl Np, paBHOW ycunuio npegsapuTenbHoro obxatus . lNpu 3TOM ANA 3NeMeHTOB C NpeABapuUTEnbHO

HanpspkeHHoW apmatypol 6e3 ee cuensieHnst ¢ GETOHOM XapaKTepUCTUKU MPUBEOEHHOrO CeYeHUs OMnpeaensiioT C y4eTOM TOMbKO
HeHanpsraemov apmarypbl.

(N3meHeHHas pegakuus, Mam. N 1).

Pacuer npeaBapuTenibHO HaNPAXeHHbIX Xerne3o06eTOHHbIX 3/IEMEHTOB Mo oGpasoBaHmo N PacKpbITUO TPEeLnH

9.3.5 PacyeT npeaBapuTenbHO HanpsKEHHbIX U3rnbaemMblX 3N1EMEHTOB MO PACKPLITUIO TPELUH NPOM3BOAAT COrMacHo o6Lmm
nonoxeHusm nogpasgena 8.2 1 9.3.6-9.3.10.

OnpeneneHne MOMeHTa 06pa3oBaHUA TPELLMH, HOPMaribHbLIX K NPOAONbHOM OCU 3fIeMeHTa

9.3.6 M3rnbatonm MOMEHT Mm

cornacHo 9.3.10. JonyckaeTca ANg NpOCTbIX CEYEHUN (NPSIMOYToflbHOrO U TaBPOBOFO CEYEHWW C apMaTypoWn, PacnofioXEHHOW Y
BEPXHEW U HWXKHEN rpaHen ceyeHus, C MONKOW B CXKATOWN 30He) onpenensitTb MOMEHT TpeLnHoobpasoBaHust cornacHo 9.3.7.

npu oGpasoBaHMK TpelmH B obLiem criydae onpegenseTca no gedopmauyoHHON Moaenu

9.3.7 OnpegeneHne MomMeHTa 0Opa3oBaHMS TPeLMH MPOM3BOAAT C YYEeTOM Heynpyrux gedopmauumii pacTsiHyToro 6eToHa
cornacHo 9.3.8.

[Honyckaetcsa MOMeHT 06pa3oBaHMs TPELUMH onpeaensaTb 6e3 yyeta Heynpyrux Aedopmaumin pacTsiHyToro 6eToHa, npuHMMas B
dopmyne (9.36) Wp; =W, . . Ecnv npu atom ycrosus (8.118) 1 (8.139) He ynoBneTBOPSIIOTCS, TO MOMEHT 0GPa30BaHWS TPELLWH
criefyeT onpeaensaTb C y4eTOM Heyrnpyrix Aedopmaumin pactsHyToro 6eToHa.

9.3.8 MomeHT o06pasoBaHua TpewuH nNpeaBapuUTENbHO HAaMPSHKEHHbIX U3rMOaeMbIX 3MEMEHTOB C YYETOM Heynpyrmx
Aedopmaunii pactaHyToro 6eToHa onpeaensoT no opmyne

Mcrc :Rbf,ser'w i TFoe

» (9.36)

ﬂp ’

roe Wp; - MOMEHT COMPOTUBIIEHUS NPUBEOEHHONO CEYEHNS AN KpaNHEro pacTsaHYTOro BonokHa ¢ ydetom 8.2.10;

€ap =€Qp T7 - PACCTOSIHME OT TOHKM MPUMOKEHMSI YCUNMSI MPE/IBAPUTENbHOTO OGXatusi F [0 SAPOBOV TOuKM, Haubonee
yOaneHHow OT pacTAHYTOW 30HbI, TPelMHoo6pasoBaHne KOTOPOii NPoBepsieTCs;

é‘np - TO Xe, A0 LeHTpa TAXeCTu npuBeeHHOro ceveHus,

¥ - paccTtodaHune OT LUeHTpa TAXeCTu npuBegeHHoro cev4eHmna oo ﬂ,ElpOBOIZ TOYKM

W,
p=—ted (9.37)

-’qred

B cbopmyne (9.36) 3HaK "Mnoc" MpUHUMAIOT, KOrda HanpasreHusl BpalleHWss MOMeEHTOB - €gp W BHEWHero narmnbatoLero
MoMeHTa M NpoTMBOMOMNOXHbI; "MUHYC" - KOrAa HanpaBreHns CoOBNaaaoT.
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3navenus .5 n A..; onpegensioT cornacHo ykasaHusm 8.2.

[nsa npsMOyronbHbIX CEYEHUI U TaBPOBbIX CEYEHMIN C MONKOW, PACMONOXEHHON B CXaTON 30He, 3HaYeHue WPF npu OenNcTeun

MOMEHTa B MIIOCKOCTN OCY CUMMETPUM JonyckaeTcs onpeaendtb no dopmyne (8.122).

9.3.9 Yeunve A,

npv 06pasoBaHUN TPELLMH B LIEHTParbHO-PacTAHYTbIX 3fieMeHTax onpeaenstoT no gopmyne (8.127).

9.3.10 OnpegeneHne MoMeHTa 06pa3oBaHNs TPELLMH HA OCHOBE HENUHENHON AedopMaLMOHHOM Mogeny NPOU3BOAAT COrMacHoO
6.1.24, 9.2.13-9.2.15, HO c y4yeToM paboTbl G6eTOHa B pPaCTAHYTOM 30HE HOPMANbHOrO CEYEHWs, OnpenensemMon guarpaMmmon
COCTOSIHMA pacTsaHyToro 6GetoHa cornacHo 6.1.22. PacuyeTHble XapaKTepucTvKu MmaTepuanoB MNpUHUMAIT Afs npeaenbHbIX
COCTOSIHWI BTOPOM rpynnbl.

3Havenne Af ... onpenensior U3 peLLeHUs CUCTEMbI YPaBHEHWIA, NpeacTaBneHHbIX B 9.2.13-9.2.15, npuHUMas OTHOCUTENbHYO
Aedopmaumnio 6eTOHa Zps yuay Y PACTAHYTON FPaHU 3NemeHTa OT AENCTBUSA BHELUHEN Harpy3ku, paBHOW NpeaenbHOMY 3HaYeHuo

OTHOCUTENbHOW Aeopmauyn 6eToHa NPU PaCTMHKEHUN Eg; i , ONPEAENAEMOMY cormnacHo ykasaHuam 8.1.30.
PacyeT WHpUHLI pacKpbITUA TPELWMH, HOPMasnbHbIX K NPOAOSILHON OCK 3f1IeMeHTa

9.3.11 WvpuHy packpbITa HOpMarnbHbIX TPELMH onpeaensioT no dopmyne (8.128), B KOTOPOW 3HAYEHWE HanpskeHun T, B
pacTsHyToV apmaType nsrmnbaembix NpeaBapuUTENbHO HaMPSPKEHHbBIX ANIEMEHTOB OT BHELLHEW Harpy3ku onpeaenstoT no opmyne

Mp(;gn—yc) Np

FChgy (9.38)
fred -‘qred ’

rae fag, ‘hog, Y. - MOMEHT MHepLMM, Nrolaab NPUBEAEHHOO MOMEPEYHOrO CeYEeHUsl ANeMeHTa U paccTosiHMe OT Haubonee

CXXaToro BOIOKHa A0 LeHTpa TAXKeCTUM NpUBEdEHHOr0 CeYeHUs, onpefensemMble C YY4ETOM MNMowanmn Ce4eHUss TOMbKO CXAaToW 30HbI
BeToHa, nnowagen cevyeHnst pacTaHYTOW M CXXaTon apmaTtypbl cornacHo 8.2.27, npMH1UMasi B COOTBETCTBYHOLLMX hopMyniax 3Ha4YeHus

koappuLMeHTa NpMBEAEHNS apMaTypbl K 6ETOHY Cf,5 = i, ;

Np - BHELUHSs NPoAonbHas cuna, paBHasi ycunuio npeasaputenibHoro obxatus (cm. 9.3.4);

MP - N3rnbaroLLnii MOMEHT OT BHELLHEW HArpy3ku 1 yCUnusi npeaBaputenibHoro o6xarus, onpegensiemMbivi no choopmyne

—MEN. .
My=M=EN, e, (9.39)
rae EDP - pacCToAHME OT TOYKN NPUNOXeHnA BHeLUHeNn I'IpO,D.OJ'IbHOVI CUnbl NP 00 UeHTpa TAXeCTu npnBegeHHOro cevyeHus.

3Hak "muHyc" B chopmyne (9.39) npuHMMaloT, Korga HanpasneHus BpaleHWn MOMeHToB Af u Np "€[)p He COBMajaiT, 1

"nntoc" - Korga coBnagatoT.

HonyckaeTcsi HanpsbkeHne <, onpenensiTs No dopmyrne

a7

:M—Np-(z—esp}

9.40
) (9.40)

&

rAe Z - paccTosiHMe OT LeHTpa TSXeCTW apMaTypbl, pacrnofioXeHHOW B PacTAHYTOW 30HE CeYeHUsi, A0 TOYKU NPUMOXKEHUS
paBHOLENCTBYIOLLEN YCUMUIA B CXKATON 30HE 3NeMeHTa;

€5p - PACCTOSHIE OT LIEHTPa TAXECTM TOIA Xe apMaTypbl 10 TOUKI NPUNOXEHIS BHELLIHE NPOAONLHOM CiMbl Np :
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[ns anemMeHToB NPSIMOYroflbHOro MOMEpPEeYHOro CeveHus npu oTcyTcTBuM (Mnn 6es3 yyeTta) cxaTon apmaTypbl 3HavyeHue =
onpegenstoT no popmyne

z=;gn—x?N, (9.41)

roe xpy - BblcoTa cXXaTtou 30Hbl, onpegengemas cornacHo 8.2.28 ¢ y4eTomM AeNCTBUSA BHELLHEN NPOLOTbHOMN CUIbI Np .

[ns anemMeHTOB NpPsIMOYrOfbHOrO, TaBPOBOro (C MOSIKOM B CXXaTOW 30HE) M OBYTABPOBOrO MOMEPEYHOrO CeYeHUs JOoMnycKaeTcs
3Ha4YeHVe £ npuHMMaThb paBHbiM 0,7 Ezn .

Hanpspketus S, onpegensiemble no opmynam (9.38), (9.40), He AOMkKHbI NpeBbILLaTh ( Ry — Csp ).

PacueT npegBapuTenbLHO HanpsiKeHHbIX Xene3o6eTOHHbIX 3NeMeHTOB no aedopmauusam

9.3.12 Pac4eT npegsapuTernbHO HanpsKeHHbIX 3reMeHTOB No AedopmaunsamM NPon3BoasaT cornacHo ykasaHnsam 8.2.19-8.2.32
¢ yuetom 9.3.13-9.3.15.

9.3.13 I'IonHyro KPUBU3HY n3rnbaembix npenBapuTenbHO Hanps>XeHHbIX 3N1eMEeHTOB A4 BblYUCIIEHUA UX I'IpOI'VI6OB onpegendarT

1

no 8.2.24, npu STOM 3HaYeHUs KpUBU3H | — | , |[—| n — | B chopmynax (8.140), (8.141) onpegenstot no 9.3.14 ¢ y4eTom
FAOANTA Fig

yCUnusl NpegBapuUTenbHOro ooxaTtusl.

,El,onyCKaech npn onpegeneHnn KpuBu3Hbl YYUTbIBaTb BIUAHUE ,qecbopmaumﬁ ycaakm 1 nonsy4yectu OeToHa B cTaguu
npeaBapuTenbHOro obxarus.

9.3.14 KpuBusHy uarnbaembix npeaBapUTENbHO HAMPSKEHHbIX 3MIEMEHTOB — OT [OEWCTBUMS COOTBETCTBYHLLUMX Harpysok
F

onpenenstoT no opmyne

MM,
127 % %y (9.42)
F L

roe Ad - n3arnbaroLmMin MOMEHT OT BHELLHEW Harpy3ku;

NP n é‘np - NpogonbHaaA cuna, paBHaaA yCcuUnuio npegBapuTeibHONo obxartus, n ee OKCUEHTPUCUTET OTHOCUTENIbHO LEeHTpa
TAXEeCTU NpuBegeHHOro nonepe4vyHoro ce4eHunsa arieMeHTa;

I - n3rnmbHas xecTkocTb NPUBEOEHHOrO MOMEpPEYHOro CeYeHUs aremeHTa, onpegensiemasi no 8.2 kak Ans BHELEHTPEHHO
CXaToro ycurnvem npefBapuTernbHOro 06xatust arneMeHTa ¢ y4eToM UsrnbaroLLero MOMeHTa OT BHELLHEW Harpy3ku (CM. pucyHok 9.3).
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"d'.'s“ﬂ
. Ep Sp = £5Ep mg
o I N, £ .
- o = eLEg
~ K
=
/f’ >

N

\ Wz

1- YpOBEHb LUeHTpa TaXeCTh npuBegeHHOoro 6e3 yyeta paCTﬂHyTOVI 30HbI 6eTOHA nonepevyHoro cevyeHus

PucyHok 9.3 - MNMpuBegeHHOe nonepeyHoe ceveHne (a) n cxema HanpskeHHO-A4ePOPMUPOBAHHOMO COCTOAHMS N3rmbaemMoro
NpeABapuUTENbHO HaNPSXKEHHOTO 3reMEHTa € TpeLymHamu (6) npu ero pacyeTe no gecdopmaunsam
9.3.15 KpuBu3Hy narnbaembix npegBapuTENbHO HANPSXKEHHbIX 3NEeMEHTOB OMyCcKaeTCst onpeaensTe no opmyne

1 M — NP Zy
g , (9.43)
F E.s,red Ay z(hg —xyy)

A€ £y, - PacCTofHMEe OT TOYKU MPUNOKEHUSA YCUNUSA NpeaBapUTENbHOIO o6XaTna OO0 TOYKM NPUMOXKEHUS PaBHOLEMWCTBYHOLLEW
YCUITMIA B CXaTOW 30HE;

Z - pacCTodHME OT LeHTpa TAXeCTn paCTﬂHyTOVI apMaTtypbl 40 TOYKN NPUNOXeHUA paBHOJJ,EVICTBleLLI,eVI ycmnmﬁ B CXKaTOW 30HeE;
Xy - BblCOTaA CXaTom 30HbI C Y4eTOM BNNAHUA npeaBapuUTeribHOro obxartms.

BbicoTy cxkaToi 30HbI OnNpeaensitoT Kak ans marnbaemblx arieMeHToB 6e3 npegHanpsikeHus cornacHo 8.2.28 ¢ YMHOXEHUEM

NP
3HaveHusi |L, Ha 1+—— 2.

F

3HaueHust Z, W Z NONycKaeTCs onpefiensTb, NPUHMMAas PacCTOSHWE OT TOUKW MPUMOXEHUs PaBHOAENCTBYIOLLEN ycunuii B

CXKaTol 30He 0 HanMGornee CXaToro BONOKHA CeveHust paBHbIM 0,3 A .

OnpeneneHve KpuBMU3HbI NpeaBapuUTeNbHO HanpshKeHHbIX 3/1IEMEHTOB Ha OCHOBE HeNMHeMHOW AaedopmalmMoHHON
Mmoaenu

9.3.16 MonHyt KpUBU3HY M3rMBaeMbIX NpeABapUTENbHO HAMNPSHKEHHbLIX 3NIEMEHTOB Ha yvacTkax 6e3 TpeLUuH B pacTsiHyTOM 30He
ceueHus onpegensot no opmyre (8.140), a Ha yyacTkax € TpeLMHaMu B PacTsHyTON 30He ceyveHus - no opmyre (8.141).

3HayeHuss KpuBU3H, Bxoasawmx B dopmynel (8.140) n (8.141), onpeaensioT U3 pelleHus cuctemsl ypaBHeHun (9.26)-(9.34) c
yyetom 9.2.13. MNpu 3TOM ANSA INEMEHTOB C HOPMaribHLIMWU TPELLMHaMN B PacTAHYTOM 30HE HanpsbkeHue B HanpsraeMon apmarype,
nepecekaroLLein TpeLuHbl, onpeaenstoT no dopmyne

H .=
7. = 51 5!+E

i | Vst (9.44)
51 51 =i 51
Wsi
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a B HeHanpsraemon apmarype

E.S' B

Oy =—t—2 (9.45)
W.y'
roe
w _ 1

s~ .

1408 E.S!I:_j':l,c:"c , (9.46)
sl )

30ecCb E-S!.':_,i'.:' ore OTHOCUTENTbHa4dA Ll,ed)opmau,vm paCTﬂHyToVI apmMatypbl B ce4eHnn C TpeLLl,VIHOVI oT ,D,eﬁCTBVIﬂ BHELLUHEN Harpys3ku

cpasy nocrie o6pasoBaHns TPeLH;

Esz‘{j} - OTHOCUTENbHbIE AedopMaLMM PACcTAHYTON apMaTypbl, MEPECEKAOLEN TPELLMHbI, B pacCMaTpUBAEMON CTaANM;

E.Sp!' - OTHOCUTENbHAadA p,ed)opmau,vm npenBapuUTenbHOro HanpsXeHua apmMmaTtypbl.

Mpn onpegeneHMn KpMBU3HBI OT HEMPOAOIMKUTENBHOIO [OEWCTBMSA HarpyskM B pacyeTe MpUMEHSAT  auarpammbl
KpaTKOBPEMEHHOro AecopMMpoBaHMSA CXAaToro U pacTsHyToro 6eToHa, a Mpu onpeneneHun KpUBM3HBLI OT MPOAOITKUTENBHOIO
OEeNCTBUS Harpysku - Avarpammbl AnvTenbHoro gedopmupoBaHus 6eToHa C pacyeTHbIMKM XapakTepuUCTUKamu ANs NpeaenbHbIX
COCTOSIHWIN BTOPOM rpynnbl.

10 KOHCTPYKTUBHbIE TPEBOBAHUA
10.1 OBLUME NOJNOXEHUA

10.1.1 Ans o6ecneveHnss 6€30nacHOCTM U IKCMNyaTaunoHHOW NPUTrOOHOCTU BETOHHBIX M Kene300eTOHHbIX KOHCTPYKLUIA MOMUMO
TpeboBaHWIA K pacyeTy creayeT Takke BbINOMHATL KOHCTPYKTUBHbIE TPEBOBaHUS K FreOMETPUYECKUM pasMepam 1 apMUpPOBaHWIO.

KOHCprKTVIBHbIe Tpe6OBaHWi| yCTaHaBnuMBakT OJ1A ClyvaeB, Korga:

- pac4yeToM He NpefCTaBsIETCSl BO3MOXHbLIM [JOCTAaTOYHO TOYHO W OMPEAENEeHHO MOMHOCTLI0 rapaHTMPOBaTb COMPOTUBIIEHWE
KOHCTPYKLMMN BHELLHUM Harpy3kam 1 BO3AeNCTBUSIM;

- KOHCTPYKTUBHbIE Tpe6OBaHI/IF| onpegendarT rpaHN4YHble yCroBud, B npeaenax KotopbiX MOryTt ObITb MCMONb30BaHbI NPpUHATbIE
pacyeTHbI€ NOJTOXEHUA;

- KOHCTPYKTMBHble TpeboBaHus obecneymBaloT BbINOMHEHNE TEXHOMOrMU W3roTOBMEHUss OETOHHbIX W XKene3oBeTOHHbIX
KOHCTPYKLINNA.

10.2 TPEBOBAHUA K TEOMETPUYECKMM PASMEPAM

10.2.1 TleomeTpuyeckne pasmepbl OETOHHbIX W Xene3oBEeTOHHbIX KOHCTPYKUUW [OSMKHbl OblTb HE MeHee BenuuuH,
obecneuymBatoLLmnX:

- BO3MOXXHOCTb pa3MeLLEeHUst apMaTypbl, aHKEPOBKU 1 COBMECTHOMN paboTbl ¢ 6eToHOM, ¢ y4eToM noapasaena 10.3;

- OrpaHnYeHme rmMbKOCTU CXKaTbIX ANIEMEHTOB;

- Tpebyemble nokasaTenun kayecTsa 6eToHa B KOHCTpyKummn (TOCT 13015).

10.2.2 Pa3mepbl CeYeHUIN BHELEHTPEHHO CXaTblX 3MEeMEHTOB Ans ob6ecrnevyeHns mx >XeCTKOCTM criegyeT NpuHUMaTb Takumu,

{
4TOObI MX TMOKOCTb A B Ntobom HanpaBneHnn He npesBblllana:

1
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200 - aAns »ene3obeToOHHbIX 3NEeMEHTOB;

120 - Ans KONOHH, ABMSAOLWNXCA ANeMeHTaMn 34aHni;

90 - onsA GETOHHbIX 3NIEMEHTOB.

10.2.3 B KOHCTPYKUMSAX 30aHWN U COOPYXEHWW cregyer npedycMaTtpuBaTb WX pa3pesky MNOCTOSHHbIMU U BPEMEHHbIMM
TemnepaTypHO-yCago4YHbIMM  LUBAMU, PACCTOSHUS MeXOy KOTOPbIMM Ha3Ha4yalT B 3aBUMCMMOCTM OT KIIMMAaTMYECKUX YCIOBWUWA,
KOHCTPYKTUBHbLIX OCOGEHHOCTEN COOPYXXEHUS, NOCNeaoBaTeNbHOCTU NPON3BOACTBA paboT 1 T.M.

Mpwn HepaBHOMEpPHOW O0caake byHAaMEHTOB CreayeT NnpeaycMaTpuBaTth pasaerieHne KOHCTPYKLUMIA 0Cad04HbIMU LWBAMM.

PaccTtosiHns MexXxay NOCTOAHHbIMU TeMNepaTypHO-yCagao4HbIMU WBaMU cnenyeTt yCTtaHaBnBaTb pacyHeToM.

[onyckaetcs pacyeT He NPOU3BOAUTL, ECNN MPW pacyeTHOW TeMnepaTtype HapyXHoro Bo3ayxa MuHyc 40°C u Bbilwe paccTosiHue
Mexay TeMnepaTypHO-yCaao4HbIMU LWBAaMW HE MPEBLILLAET 3HAYEHMI, NpMBEAEHHbIX B Tabnuvue 10.1a.

Ta6bnuua 10.1a

34aHnsa 1 KOHCTPYKUUK Haunbonblume pacctosHus, M, Mexay TemnepaTypHo-
ycaao4HbIMK LIBaMK, AonyckaeMble 6e3 pacyeta, Ans
KOHCTPYKUMIN, HaXoasaLLmxcs
BHYTpU BHYTpM Ha
oTannMBaembix HeoTannMBaembix OTKPbITOM
30aHUA Unu B 30aHun BO3Ayxe
rpyHTe
BeToHHbIE:
a) cbopHble 40 35 30
©) MOHONUTHbIE:
NpwY KOHCTPYKTMBHOM apMMpOBaHuUn 30 25 20
6e3 KOHCTPYKTMBHOIO apMMPOBaHUsI 20 25 10
XKene3obeToHHbIE:
a) cbopHble KapKacHble:
OAHO3TaXHble 72 60 48
MHOro3TaxHble 60 50 40
6) cOOPHO-MOHONUTHbLIE Y MOHOSUTHBIE:
KapKkacHble 50 40 30
CTEeHOBble 40 30 25
Mpumeyanue - [ns xene3o0eToHHbIX KapKaCHbIX 34aHWIA 3HAYEHUS] PACCTOSIHUS MeXay TeMnepaTypHO-yCago4HbIMU
LUBaMK yCTaHOBMEHbI NMPU OTCYTCTBUM CBA3EN UMK pacnonoXeHun CBs3en B cepeauHe TemnepartypHoro 6rnoka.

[ns KapkacHbIX 30aHWA U COOPY>XEHUI 6e3 MOCTOBbIX KPaHOB MpW HanMyMu B paccMaTpyvBaeMOM HarpasreHun cBs3en
(anadparm XecTkoCcTWU) 3HayeHus, ykasaHHble B Tabnuue 10.1a, gonyckaeTcs yMHOXaTb Ha KOadUUMEHT, onpeaensemMbiin no
dopmyne

3=08,8;8,21, (10.1a)

rae Oy, - KOIPMULMEHT, NPUHUMAEMbIN PABHBLIM

- ANSA oTannuBaeMbIX 34aHWUi

50

=< 10.16
"L, +e10° (1019

- ANdA HeoTannMeBaeMblX 30aHUI U COOPYXEHUN

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/554403082#A8M0NJ
http://docs.cntd.ru/document/554403082#A8M0NJ

CIN 63.13330.2018 BeToHHbIEe 1 ene3o6eToHHbIe KOHCTPYKUMKU. OcHOBHbIE nonoxeHus. CHull 52-01-2003 (c N3ameHeHnem N 1) Crtpanuua 105
Ce00 npasun om 19 dekabpsi 2018 e. Ne 63.13330.2018

60

=— 10.1
Az, | (10.18)

At

34ecb AtW 7 Atc - pacyeTHble 3Ha4YeHns n3aMeHeHusa Temnepartypsl, °C, onpegensemsle no Cl 20.13330;

£ - OTHOCMTENbHOE YAJSIMHEHUE TOPU3OHTANbHbIX 3MEMEHTOB OT AEWCTBUSI BEPTMKAlbHbIX Harpy3ok, KOTOpoe [AOmnyckaeTcs
npuHumatb £=1-10-4 - AnAa xenes3o6eTOHHbLIX aNeMeHToB U £ =3-10—4 - ANnAa cTanbHbLIX 3NEeMEHTOB;

I
8 = —; (10.1r)
9%
l - ANMMHAa KOJTOHHbI MeXAay TOYKaMu 3aKkpenneHua;
h - BbICOTa Ce4YeHnsA KOJTOHHbI B pacCMaTpmnBaeMoOM HanpaseHun;
3, =04+0,0lp,, <I, (10.1)

Doyt - BNAKXHOCTb HAPYXHOro Bo3ayxa, %, B Hambonee »xapku mecsu roga, npuHumaemasi no CI 131.13330.

Mpun yyete KoachduumMeHTa § pPacCTOAHMA Mexay TeMnepaTypHO-yCaZovHbIMW LBaMK OOMkKHbI ObiTb He Gonee 150 M gns
oTannMBaembIX 34aHui U3 COOPHbLIX KOHCTPykuun, 90 M - Ansg oTannmMBaeMblX 34aHUA M3 COOPHO-MOHOSMUTHBLIX U MOHOMUTHBIX
KOHCTPYKUWI; ANS HeoTannmMBaeMbIX 34aHUN N COOPYXEHWWA yKa3aHHble 3HayeHus criegyeT npuvHumaTtb pasBHbiMM 120 M n 72 m
COOTBETCTBEHHO.

(N3meHeHHas pegakuusa, U3m. N 1).

10.3 TPEBOBAHUA K APMUPOBAHUIO
3ALUMTHbINA CNON BETOHA
10.3.1 3awmTHbIN cnon 6eToHa JomKkeH obecneynBaThb:
- COBMECTHYI0 paboTy apmatypbl ¢ 6eToHOM;
- aHKepOBKYy apmaTypbl B 6ETOHE 1 BO3MOXHOCTb YCTPOWCTBA CTLIKOB apMaTypHbIX 31IEMEHTOB;
- COXPaHHOCTb apMaTypbl OT BO3AEWCTBUIA OKPYXatoLLei cpeapbl (B TOM YMCe arpecCuBHbIX);
- OTHECTOMKOCTb KOHCTPYKLINNA.
10.3.2 TonwumHy 3awmTHoro crnost 6eToHa cnegyeT NpUHMMaTh ucxoas u3 TpeboBaHui HacTosALWwero nogpasaena ¢ y4eToMm ponu
apmaTypbl B KOHCTPYKUMAX (pabodas nnmM KOHCTPYKTMBHASA), TMMa KOHCTPYKLUMIM (KOMOHHbI, MAWTLI, 6anku, anemeHTbl yHAaMEHTOB,

CTeHbl U T.N.), AMameTpa 1 Buga apmartypsl, a Tarke Cl 28.13330.

MWHMMasbHble 3HAaYeHUs! TOMNLWMHLI cnosi 6eToHa paBoyelt apMaTypbl (B TOM Yucrie apMaTypbl, PAcMOSIOKEHHON Y BHYTPEHHUX
rpaHelt NosibIX 3NEeMEHTOB KOMbLEBOTo M KopoByaToro cedeHuns) crnegyeT npuHuMars no taénuue 10.1.

[Ons cOOpHbIX 3NEMEHTOB MUHUMAasibHbIE 3HAYEHUS TOMLWMHBLI 3alWMTHOrO crnos GeToHa paboyelt apmaTypbl, yKasaHHble B
Tabnuue 10.1, ymeHbLIAOT Ha 5 MMm.

NS KOHCTPYKTMBHOM apMaTypbl MUHUMarbHbIE 3HAYEHMS TOSLLMHBI 3aLLUTHOMO Criost 6eTOHa NPUHUMAIOT Ha 5 MM MeHblLue Mo
cpaBHeHuio ¢ TpebyeMbiMy Ana pabodelt apMaTypbl.

Bo Bcex cny4vasx TOMWMHY 3aLMTHOMO Crnosi 6eToHa crieqyeT Takke NPUHUMaTb He MeHee AnaMeTpa CTEpPXKHA apMaTypbl U He
meHee 10 Mm.
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B 0gHOCNOWHbIX KOHCTPYKUMSAX M3 NErkoro u nopusosaHHoro 6etoHoB knaccos B7,5 n Huxe TonwmHa 3awmuTHOrO Crnost JOMmKHa
coCTaBnsaTb He MeHee 20 MM, a AN HapPYXHbIX CTEHOBLIX NaHenen (6e3 dakTypHOro cnos) - He MeHee 25 MM. B ogHOCMONMHbIX
KOHCTPYKUMAX N3 A4encToro 6eToHa TONLMHA 3aUTHOrO Crosi BO BCEX Crlyyasix NPMHUMAaETCS He MeHee 25 MM.

Tabnuua 10.1

YcnoBus akcnnyartaumMm KOHCTPYKUMI 30aHUN TonwmHa 3awwmTHOro cros 6etoHa, MM,
He MeHee
B 3akpbITbIX NOMELLEHNSX MPU HOPMarbHOW N MOHMXEHHON 20
BMaXHOCTU
B 3aKkpbITbIX MOMELLEHUAX NPU NOBbILEHHOW BNAXHOCTK (Npwn 25
OTCYTCTBUW AOMNONHUTENbHbIX 3aLLUTHBLIX MEPONPUATUIA)
Ha oTkpbITOM BO3gyxe (Npy OTCYTCTBMU JOMONHUTENbHbIX 30
3aLLMTHBIX MEPONPUATUIA)
B rpyHTe (Npn OTCYTCTBUM JOMOMHUTENbHBIX 3aLUUTHBIX 40

MepOonpuATUIA), B MOHOMUTHBLIX (DyHAAMEHTax Npu HanuymMm
OETOHHOI NoAroTOBKM

B MOHOMMTHBLIX DyHOAAMEHTax Npu OTCYTCTBUU BETOHHOW 70
NoaroToBKK (TONBLKO AN HUXHEN paboden apmaTtypsbl)

(N3meHeHHas pegakuusa, Nam. N 1).

B s3awuTtHOM crnoe 6eToHa TonwmHoW Goree 50 MM M3rMGaeMbIX, PACTAHYTbIX W BHELEHTPEHHO CXaTblX 3MEMEHTOB (Mpu
cooTHowennn A f A =0 3% OT NOCTOSHHBIX W ANWUTENbHbIX Harpy3ok), KpoMe yHOAMeHTOB criegyeT YycTaHaBnuBaTb

KOHCTPYKTUBHYIO apmMaTtypy B BuAe CETOK C nnowanbio ceydYeHud NpoAONbLHON apmMmaTtypbl He MeHee 0,051‘15, npn 3TOM LWLar
nonepequPl apmMartypbl AOIMKEeH ObITb He Bonee HaMMeHbLLEro pa3mMepa nonepeyvyHoro ceveHmna anemMmeHTa.

10.3.3 TonwmHa 3awmMTHOro crosi 6eToHa y KOHLOB NpedBapUTENibHO HanpsiKEHHbIX 3MIEMEHTOB Ha ANMHE 30Hbl nepegayn
HanpsbkeHun (cm. 9.1.12) gomkHa cocTaBnsaTb He MeHee 34 U He MeHee 40 MM - Ana CTepXHEBOW apMaTypsbl, U He MeHee 20 MM -
AN apMaTypHbIX KaHaToB.

[onyckaetcsa 3aWmUTHLIN CNON GeToHa ceYeHnst y onopbl ANs HanpsraeMon apMaTtypbl ¢ aHkepamn 1 6e3 HUX NPUHUMATbL Takum
Xe, Kak Onsa ceyeHust B nponeTte Ansa npegBapuUTenbHO HanpsiKeHHbIX 3f1IEMEHTOB C COCPeaOoTOMEeHHOWN nepeaaYvein onopHbIX YCUNui
Npu HanmuMuuMu cTanbHOW OMOPHOM AeTanu U KOCBEHHOW apMaTypbl (CBapHbIX NOMEpPeYHbIX CETOK MW OXBaTbIBAOLMX NPOOOMNbHYO
apmaTtypy XOMYyTOB), YCTaHOBMNEHHbIX cornacHo 10.3.20.

10.3.4 B anemeHTax C Hanpsdraemov nNPOAOSNbLHON apmaTtypon, HaTarmBaemMon Ha ©eToH wu pacnonaraemMon B KaHanax,
paccTosiHne OT MOBEPXHOCTU 3feMeHTa OO0 MOBEPXHOCTWM KaHana crnegyeTr npuHuMatb He mMeHee 40 MM M He MeHee LUMPWHbI
(omametpa) kaHana, a 40 GOKOBbIX FpaHel - He MeHee MOMOBMHbI BbICOThI (AMameTpa) kaHana. [py pacnonoxeHnn HanpsaraeMomn
apmatypbl B Nasax WM CHapyXuW CeYeHUsl 3MeMeHTa TOSMWMHY 3awuTHoro cros 6eToHa, obpasyemoro nocrnegyowmum
TOPKPETMPOBAHNEM WM UHBIM CMOCOBOM, crieayeT NpMHUMaTb He MeHee 20 MMm.

MuWHMManbHbIEe PacCTOAHUSA MeXAY CTEePXHAMU apMaTypbl
10.3.5 MuHMMarbHble pacCTOsIHUSI B CBETY MeXAy CTEPXHSIMU apmaTypbl crefdyeT MpUHMMaTb Takumu, 4ToObl obecneynTb
COBMECTHyI0 paboTy apmaTypbl ¢ 6ETOHOM M Ka4eCTBEHHOE W3roTOBIIEHME KOHCTPYKUMI, CBSA3AHHOE C YKMaAKOM U YNNOTHEHWEM

OETOHHONM CMecu, HO He MeHee HanbornbLuero onamMeTpa CTepPXKHA, a Takkke He MeHee:

25 MM - NpyU rOPU3OHTaNbHOM WIN HAKMOHHOM MOMOXEHUU CTEpXHEW Mnpu GETOHMPOBAHWM - AONs HWXKHEW apmaTypbl,
pacronoXeHHON B OAWH Unu ABa psiaa;

30 MM - To e, ANs BepXHen apMaTypbl;

50 MM - TO e, MpY PacronoXeHnn HMKHeNn apmaTtypbl 6ornee Yem B ABa psana (KpoMe CTepXKHEN OBYX HWKHUX PALOB), a Takke
npv BEPTUKANLHOM MOMOXEHUN CTePXHEN nNpy 6ETOHUPOBAHUM.

Mpn CTEeCHEHHbIX YCrOBUSIX OOMYCKaeTcsl pacrnonaratb CTEPXHWU rpynnamu - nydkamu (6e3 3asopa mexagy Humum). Npu aTOM
paccTosiHUSl B CBETY Mexay Mydkamu [OMKHbl ObiTb Takke He MeHee MPUBEAEHHOrO AMaMeTpa CTEepPXHsi, 3KBUBANEHTHOro Mo
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nnoLwaam ceyeHns nydka apmarypbl, IPUHUMAEMOTO PaBHbIM -, 1oe & ;; - AnameTp OAHOTO CTEPXKHS B Nydke, # -

sred =

YNCNO CTEPXKHEN B MyuyKe.
MpoponbHoe apMupoBaHue

10.3.6 B xene3o0eTOHHbIX 3nemMeHTax NnnoLliagb CeYeHWUs NMPOLOSIbHOW PacTsIHYTOW apMaTypbl, @ Takke CXaToW, ecrnu oHa
TpebyeTcsa no pacyety, % OT nnowaan cedyeHus B6eToHa, PaBHOW MPOU3BEOEHUIO LUMPUHBI MPAMOYIONbHOMO CEYEHUSI UMW WNPUHBI

A
]

peGpa TaBpOBOIO (ABYTABPOBOI0) CEYEHUs Ha Paboyyto BLICOTY CeveHust, L, = -100% cnepyeT npuHUMAaTh He MeHee:

J
0,1% - B n3rmbaembix, BHELLEHTPEHHO PacCTAHYTbIX 3NIEMEHTAX U BHELLEHTPEHHO CXaTbIX SeMeHTax npu rmbkocTm =17 (ans
i

{
NPSAMOYTOSbHBLIX CeYeHNI i 5);

{ {
0,25% - BO BHELLIEHTPEHHO CXaTbIX 3fIeMeHTax Npu rmbkocTn ﬂ = 87 (ana NpsAMOYronbHbIX CeYeHnn il = 25);
i

Ana NPpoMeXyTO4YHbIX 3Ha4YeHUI TMBKOCTN ANEMEHTOB 3HAYEeHNe |"L.S onpegendarT No nHTepnonaunn.

B anemeHTax € npodonbHOM apmaTtypon, pacrnofoXEeHHOW PaBHOMEPHO MO KOHTYpPY CEeYeHWs, a Takke B LeHTparbHO-
pacTsHYTbIX 3NeMEeHTax MUHWMarbHYH MNfowadb CeYeHUs BCeW MpodonbHOM apmaTtypbl criedyeT npuvHumaTtb BABoe Oonbluen
YyKa3aHHbIX BbllLE 3HaYEHUN N OTHOCUTb €€ K MOMHOM nnowaan ceveHms 6etoHa.

OnemeHTbl, He YAOBMNETBOPSIOLLME NO 3HAYEHMIO MUHMMATBHOIO NPOLIEHTa apMUPOBaHUS BbilLeyKkazaHHOMY, creayeT OTHOCUTb
K OETOHHbIM.

10.3.7 B GETOHHbIX KOHCTPYKUMSX CriedyeT npegycmMaTpuBaTh KOHCTPYKTUBHOE apMUPOBAHKE:!
- B MecTax pe3koro N3MeHeH1si pasmepoB CeYEeHUS SMEeMEHTOB;
- B BETOHHbIX CTeHax NnoA 1 Hag npoemMamu;

- BO BHELIEHTPEHHO CXaTblX AreMeHTax, paccunTbiBAaeMbIX MO NPOYHOCTM 6e3 yyeta paboTbl pacTaHyToro 6eToHa, y rpaHen, rae
BO3HMKAIOT pacTAr1BaloLIMe HanpsXKeHUs; Npu aTOM KOs duULMEHT apMmpoBaHus [L. npuHumatoT He meHee 0,025%.

10.3.8 B xene306eTOHHbIX JIMHENHbIX KOHCTPYKUUSAX M MAMTaxX HanbosblumMe pacCTOSHUA MeXAy OCSAMMU CTEPXKHEN NPOLOSbHON
apmaTypbl, obecneuyvBalolme IPPEKTUBHOE BOBreYeHWe B paboTy OeToHa, paBHOMEPHOE pacrpefernieHne HanpskeHun u
aedopMauuii, a Takke orpaHNYeHne LIMPUHBI PacKPbITUSE TPELLMH MeXay CTEPXHAMU apMmaTypbl, AOMKHbI ObITb He boree:

- B xene306eToHHbIX Bankax u nnurax:

200 MM - npu BbIiCOTE NOMNEPEYHOro ceveHus j =150 mm;

1,5/ n 400 MM - Npy BbICOTE NONEPeYHOro ceveHna j = 150 mm;

- B )Kene300eTOHHbIX KOMOHHaX:

400 MM - B HanpaBsreHuu, NepneHanKynsapHOM K NAOCKOCTN n3rnba;
500 MM - B HanpaBneHnn NiockocTn narnba.

B >xene306eToHHbIX CTEHaX PacCTOSIHUS MeXY CTePXHSIMU BepTUKanbHOW apmaTtypbl NpuHUMatoT He 6onee 2§ n 400 mMm (¢ -
TOMLWMHA CTEHbI), a FOPM30OHTarnbHoOW - He 6onee 400 Mm.
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10.3.9 B 6ankax un pebpax wupuHon 6onee 150 MM B NONEpPEYHOM CEYEHUN OOMKHO ObITb HE MEHEee ABYX NPOAOSbHbLIX paboumx
pacTaHyTbIX cTepxHen. [pu wnpmnHe anemeHta 150 MM M MeHee OOMycKaeTcs ycTaHaBnMBaTb B MOMEPEYHOM CEYEHUN OOMH
NPOOOSbHbIV CTEPXKEHD.

10.3.10 B 6ankax go onopbl crieqyeT AOBOAUTL CTEPXHU NPOAONbLHON paboyen apmaTypbl C NIOWaabio ceveHns He meHee 1/2
nnoLwagun cevyeHns CTepXxHen B NporeTe n He MeHee ABYX CTEPXKHEN.

B nnuTax go onopbl cnegyeT OBOAMTL CTEPXKHM NPodonbHoM paboyen apmaTtypbl Ha 1 M LWWPWHBI NAXTLI C NAOWaAbo CevyeHns
He MeHee 1/3 nnowagmn cevyeHnst CTepXKHEN Ha 1 M LIMPWUHBI NANUTLI B NPOrieTe.

MonepeyHoe apmupoBaHue

10.3.11 MonepeyHyto apmaTypy CrieqyeT ycTaHaBnNMBaTb UCXOAS U3 pacyeTa Ha BOCMpUSITUE YCUMUIA, @ Takke AN orpaHuYeHust
pasBuUTUS TPELUUH, yAepXXaHusl NPoAonbHbIX CTEPXHEN B MPOEKTHOM MOMOXEHUU U 3aKpensieHnst nx oT GOKOBOro BbiMyYMBaHWUS B
nobom HanpaeneHuu.

MonepeyHyto apmaTypy ycTaHaBMNMBAOT y BCEX MOBEPXHOCTEN Kene306eTOHHbIX 3NeMeHTOB, BOMM3M KOTOPbIX YCTaHaBMNMBAETCS
npogonbHasi apmaTypa.

10.3.12 OuameTp nonepeyHon apmaTypbl (XOMYTOB) B BA3aHbIX KapKacax BHELEHTPEHHO CXaTblX 3N1EMEHTOB MPUHUMAIOT He
meHee 0,25 HanbonbLlero AgvameTpa NpogofibHOW apMaTypbl U HE MeHee 6 MM.

,D,VIaMeTp nonepequﬁ apmMatypbl B BA3aHbIX KapKacax n3rnbaembix aNeMeHTOB NPUHUMAIOT HE MeHee 6 MMm.

B cBapHbIx kKapkacax gnameTp nonepevyHon apMaTypbl NPUHMMAIKOT He MeHee AnameTpa, yCTaHaBMMBaeMOoro U3 yCrnoBus CBapku
C HanbonbLIMM MameTpoM NPOJONbHOM apMaTypbl.

10.3.13 B xene306eToHHbIX anieMeHTax, B KOTOPbIX NonepeYHas cuna no pacyety He MOXeT OblTb BOCMPUHSITA TONbKO GETOHOM,
crepyeT npeaycMmaTpuUBaTh YCTaHOBKY NOMNepeyHoit apmaTyphbl ¢ larom He Gonee 0,5 4 v He Gonee 300 M.

B cnnowHbIx nnnTax, a Takke B YacTopedpucTbix nnmTax Bolcoton meHee 300 MM 1 B 6ankax (pebpax) BolcoTon meHee 150 MM
Ha y4JacTkax 3feMeHTa, r4e nornepevHasl cura no pacyeTy BOCMPUHUMAETCA TONMbKO GETOHOM, MOMNEPEYHYD apMaTypy MOXHO He
yCTaHaBMMBaThb.

B 6ankax n pebpax Bbicotor 150 mMm 1 Gonee, a Takke B Yactopebpuctbix namMtax Bbicoton 300 Mm 1 Bonee, Ha ydacTkax
3reMeHTa, rae nonepeyvHasi cuna no pacyeTy BOCNPUHUMAETCS TOSNIbKO GETOHOM, CReayeT npegycMaTpuBaTh YCTaHOBKY NMOnepeyHon

apmatypel ¢ warom He 6onee 0,75%; 1 He Gonee 500 MM.

10.3.14 Bo BHELEHTPEHHO CXaTbIX JIMHENHbIX 3NEMEHTAX, a Takke B M3rMbaemblx 3nemMeHTax npu Hanumumm Heobxoammon no
pacyeTy CxKaTon MPOAOSIbHOM apMaTypbl B LENsX NpegoTBpaLLeHus BbiNnyuYMBaHUS NPOAONbLHON apMaTypbl crieqyeT ycTaHaBnmMBaTh
nonepeyHyto apmaTtypy c warom He 6ornee 15 1 He 6onee 500 MM (¢ - QUaMeTP CXaToON NPOJOSIbHOW apMaTypbl).

Ecnu cogepxaHue cxaTtoln NpodonbHOW apmaTypbl, ycTaHaBNMBaeMow y OQHON U3 rpaHei anemeHTa, 6onee 1,5%, nonepeyHyto
apmarTypy crnegyeT yctaHaBnmBaTh ¢ warom He 6onee 10d n He 6onee 300 mm.

10.3.15 KOHCTpyKUUS XOMYTOB (MOMNEpPEeYHbIX CTEPXKHEN) BO BHELIEHTPEHHO CXaTbIX NIMHENHBLIX 3NeMeHTax AoMmkHa OblTb Takown,
4yTOObI NPOAONbHBIE CTEPXKHM (MO KpariHEW Mepe Yepes3 0dMH) pacnonaranvicb B MecTax nepernbos, a nepernbsl - Ha PpacCTOSAHUN He
6onee 400 mm no wupwuHe rpanu. MNMpu wnpuHe rpadn He 6onee 400 MM 1 He Bonee YeTbipex NPOAOSbHbLIX CTEPXKHSX Y 3TOM rpaHn
JonyckaeTtcst oxBaT BCeX NPOAOSbHbIX CTEPXHEN OOHUM XOMYTOM.

10.3.16 B anemeHTax, Ha KOTopble AENCTBYIOT KPyTALME MOMEHTbI, NonepeyHas apmatypa (XoMyTbl) AomkHa 0bpas3oBbiBaTh
3aMKHYTbIA KOHTYP.

10.3.17 MNonepeyHyto apMaTypy B NMTax B 30HE NPOAABMNMBaHNSA B HanpaBreHuun, NepneHanKyrnsipHOM K CTOPOHAM PacHeTHOro
KOHTypa, yCTaHaBnuBaloT C warom He bornee 1/3?2|:| n He 6ornee 300 mm. CTepxHu, Bnwxanmne K KOHTYpPY rpy3oBOM nnowiagw,

Ay Ay

pacrnonaraloT He Gnvke —= W He gariee —— OT 3TOro KOHTypa. [py 3TOM LIMPUHA 30HbLI NMOCTAHOBKM MOMepeYHon apmatypbl (0T

KOHTypa rpy30BOM MroLwiaau) fomkHa GbiTb He MeHee 1,54y . [lonyckaeTcs yBenuueHve Luara nornepeyHon apmatypel Ao 1/2 4y .
Mpu atom cnegyeT paccMmatpuBaTb Haubornee HEBLIFOAHOE PACMONOXEHWE NMpamuabl NPOAABMMBaHUA U B pacyeTe y4uTbiBaTb

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

CIN 63.13330.2018 BeToHHbIEe 1 ene3o6eToHHbIe KOHCTPYKUMKU. OcHOBHbIE nonoxeHus. CHull 52-01-2003 (c N3ameHeHnem N 1) CrtpaHnuua 109
Ce00 npasun om 19 dekabpsi 2018 e. Ne 63.13330.2018

TONbKO apMaTypHble CTEPXHU, NepeceKatowmne nmpamuay npoaasrMBaHuA.

PacctosHna mexay CTepXHsSMWU MNomnepedHor apmaTypbl B HanpasreHuu, napannenbHOM CTOpPOHaM pacHETHOro KOHTYpa,
npvHumatoT He 6onee 1/4 oNWMHBI COOTBETCTBYIOLLEN CTOPOHbLI PAcYEeTHOrO KOHTYpa.

10.3.18 PacueTHylo nonepedHylo apmatypy B BMAE CETOK KOCBEHHOrO apMWpOBaHUSA MNpW MECTHOM cxaTum (CMmsATUM)
pacnonaratoT B npegenax pacyeTHoOM nnowiagu AE: max (CM. 8.1.43). Mpu pacrnonoxeHun rpy3oBoi Mrowaan y Kpas anemeHTa

CeTKM KOCBEHHOro apMUpPOBaHWA pacnornaratoT no niowaam pasmepamu B KaXXAOM HanpasreHMn He MeHee CyMMbl ABYyX B3avMHO
nepneHanKynapHbIX CTOPOH rPy30BOK Nnowaan (CMm. pucyHok 8.9).

Mo rny6uHe ceTkn pacronaratoT:

- B Mnpegenax yABOEHHOro pasmepa rpy3oBOM Niowiadn - npu TonwuMHe anemeHTa Gonee yaBoeHHoro Ganbluero pasmepa
rpy3oBoOM Nnowaau;

- B Npegernax TomMWUHbI 3rieMeHTa - NPu TOMNLWMHE 31eMeHTa MeHee YABOEHHOro GarbLIero pasmepa rpy3oBoi nnoLiagu.

10.3.19 MNonepeyHas apmatypa, NpeaycMOTpeHHas Afs BOCNIPUATUS MONepeYHbIX CUM U KPYTALLMX MOMEHTOB, JOMKHA UMETb
HadeXHYl0 aHKepOBKY MO KOHLUAM NyTeM MNpUBapKy WM OXBaTa MPOAOSIbHOM apmaTtypbl, 06ecrneurBaloLlylo pPaBHOMPOYHOCTb
coefVHeHMIA 1 nonepevHon apmaTypsbl.

10.3.20 Y KOHLIOB NpeaBapUTENbHO HaMpsKEHHbIX 3NIEMEHTOB AOMKHA ObITb YCTAHOBMEHA AOMNOMHUTENbHAA nonepeyHas unm
KOCBEHHas apmatypa (CBapHble CETKM, OXBaTbIBalOLLME BCE NPOAONbHbIE CTEPXKHU apMaTypbl, XOMYTbl U T.M. € warom 5-10 cM) Ha

ANVHe yyacTka He MeHee 0,6 ANWHLI 30HLI Nepeaaqn NpeasapuTenbHOro HanpsbkeHus ., a B aneMeHTax u3 nerkoro 6eToHa

p L)
knaccos B7,5-B12,5 - ¢ warom 5 cm Ha gnvHe yyacTka He MeHee "?p 1 He meHee 20 cM NS anemMeHToB C apmaTtypon 6e3 aHKepoB,
a Npy HanM4MmM aHKepHbIX YCTPOWCTB - Ha y4acTke, paBHOM OBYM AfIMHaM 3TUX YCTPOWCTB. YCTaHOBKa aHKepOB Y KOHLOB apMaTypbl
obsizaTenbHa ons apmatypbl, HaTArMBaeMow Ha 6eToH, a Takke Ans apMaTypbl, HATAMMBAaEMON Ha ynopbl, NP HEAOCTaTO4HOM ee
cuenneHnm ¢ 6eToHoM (rnMagKkon MPOBOMOKW, MHOMOMPSIAHLIX KAHATOB), MPWU 3TOM aHKepHble YCTPOWCTBa [AOMkHbI obecneynBaTtb
HaZexHylo 3agenky apMatypbl B 6eToHe Ha Bcex cTaamsix ee paboTbl.

Mpu npumeHeHun B KayecTBe Hanpsiraemon paboyven apmaTypbl BbICOKONPOYHOM apMaTypHOM MPOBOSIOKM MEPUOANYECKOrO
npocouns, apMaTypHblX KaHaTOB OOHOKPATHOW CBMBKM, ropsiiekaTaHoOm W TEepMUYECKM YMNPOYHEHHOW CTEPXKHEBOW apmarypbl
nepuoguyeckoro npoduns, HaTArMBaeMon Ha Yrnopbl, YCTAHOBKY aHKEepOB Yy KOHLIOB HanpsiraeMblX CTEpXHeW [ornyckaeTcs He
npegycmaTtpuBaThb.

AHkepoBKa apmaTtypbl

10.3.21 AHKepOBKYy apMaTypbl OCYLLECTBNSAT OAHUM U3 CReayoLwmx cnocoboB unmu nx coyeTaHnem:

- B BMAE NPSIMOro OKOHYaHWUs CTEPXKHSA (Npsimas aHKkepoBka);

- ¢ 3arMbom Ha KoHLIe B BUAE Kptoka, oTrmba (nanku) unv netnm (TonbKo Ans HeHanpsaraeMon apmartypbl);

- C NpVBapKON AONOMHUTENbHBIX MONEPEYHbIX CTEPXKHEW, pacnonoXeHHbIX NOMepeKk OCU aHKepyemMoro apMaTypHOro CTEPXKHS
(TonbKo ANS HeHanpsraemor apmaTypbl);

- C YCTaHOBKOW OOMOMHUTENbHbIX apMaTypHbIX usaenuin B Buae lM-o6pasHbix CTepxHeln ¢ 3aBedeHMeM KOHLIOB B CXaTyk 30HY
OeToHa Ha ONWHY aHKepPOBKM, CBAapPHbIX CETOK B HanpaBfeHWM aHKepyemoro apMaTypHOro CTEpPXXHSA (TONMbKO ANA HeHanpsraemomn
apmarypbl);

- C MPMMEHEHMEM cneumanbHbIX aHKEPHbLIX YCTPOMCTB Ha KOHLE CTEPXXHSA (MNAacTuH, Wainb, raek, BblCaXKeHHbIX FOfIOBOK U T.1.).

Pa3mepbl aHKepHbIX YCTPOMCTB M AOMNOMHUTENbHbIE MONepeYHble CTepXXHM onpegensioT ¢ ydetom 10.3.28.

10.3.22 TpaAmylo aHKepOBKY W aHKepOBKY C nankamy [OnyckaeTcs MPUMEHSTb TONMbKO ANfs apMaTypbl Nepuogmnyeckoro

npodouns. [ns pacTsHyThIX rMagkux CTePXKHeN crneayet npeaycmatpuBaTth Kpoku, NeTnu, NpuBapeHHbIe nonepeyHble CTePXHU Ui
crneupanbHble aHKepHbIE YCTPOWCTBA.
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Janku, KPKOKU U NeTNnn He NPUMEHAIT ONA aHKePOBKU cxatomn apmMartypbl, 3a UCKIKOYEHNEM rnagkomn apMartypbl, KOTOpasa MOXeT
noaeepraTbCA pacTAaXeHUo Npu HEKOTOPbIX BO3MOXXHbIX COYETaHUAX HArpy3ku.

10.3.23 MNpwu pacyeTe ONMHbI aHKEPOBKM apMaTypbl CriedyeT y4nTbiBaTb CNOCOD aHKEepOBKM, KNacc apmartypbl U ee npodunb,
AnameTp apmaTtypbl, MPOYHOCTb BETOHa U ero Hanps>keHHOe COCTOsIHME B 30HE aHKEpPOBKW, KOHCTPYKTMBHOE peLleHne afieMeHTa B

30HE aHKepOBKK (Hanmqme nonepequVl apmMartypbl, NonoxeHune CTep)KHEVI B CE€4eHUn anemMeHTa n p,p.).

10.3.24 Ba3oByl0 (OCHOBHYIO) ANMHY aHKEPOBKM, HEOOXOAMMYIO Ans nepedadu ycunus B apMaType C MOSIHbIM PacyeTHbIM
3HaYeHneM conpoTtueneHust A, Ha 6eToH, onpeaensioT no opmyrne

A A

=— (10.1)
R&ond U

D,an

£l

rae A, v z; - COOTBETCTBEHHO Nroladb MOMEPEYHOro CEYEHUsI aHKEPYEMOro CTEpXKHSI apMmaTypbl U MepuMeTp ero CeuyeHus,
onpeaensiemMble N0 HOMUHANBLHOMY AMAMETPY CTEPXKHS;

HRpond - PACHETHOE COMPOTUBIEHWE CLENMNEHUSI apMaTypbl C GETOHOM, MPUHUMAEMOE PAaBHOMEPHO pacnpefeneHHbIM Mo AnnHe
aHKepOBKM 1 onpeaensieMoe no gopmyne

Roomg =M1 M2 - R, (10.2)

3gecb Fj; - pacdeTHoe ConpoTUBMEHe GETOHa OCEBOMY PaCTSHKEHMIO;

)1 - KOAPULMEHT, yUUTLIBAIOLIMIA BAIUSIHWE BUAA NOBEPXHOCTU apMaTypbl, MPUHUMAEMbIV PABHBIM:
ONs HeHanpsiraemon apMaTypbl:

1,5 - Ana rmagkon apmaTypesl;

2,0 - gna xonogHogedoOpMUPYEMOIN apMaTypbl NEPUOANYECKOro Npoduns;

2,5 - ona ropsyekaTtaHon 1 ropsiyekaTaHon ynpoYHEHHON apMaTypbl NepUOAMYECKoro Npoduns;

ONs Hanpsiraemoun apMaTypbl:
1,5 - ana apmarypHbix kaHatos K70;

1,7 - ona xonogHogedopMMpoOBaHHOW apMaTypbl nepuognyeckoro npoduns knacca Bp1500 guametrpom 3 MM 1 apMaTypHbIX
kaHaToB knacca K anametpamu 6,2 1 6,9 mm;

1,8 - ons xonogHogedopmMupoBaHHON apmaTypsbl knacca Bp anameTtpom 4 mm 1 6onee;

2,2 - ons apMaTypHbix kaHaToB knacca K auametpom 9 mm 1 6onee, U3roTOBMEHHbIX U3 FMaaKoN NPOBOIIOKMK;

2,4 - ona apmaTypHbix kaHaToB knacca K gnametpom 9 MM 1 6onee, 3roToBNEHHbIX 13 NPOBOSIOKN NEPUOANYECKOro npocuns;
2,5 - ona ropayekaTaHoOn 1 ropsiiekaTaHon yNpoYHEHHON apmartypbl krnacca A.

T, - KOS(PMULMEHT, yUNTLIBAIOLNIA BNUAHWE pasMepa QuameTpa apMarypbl, NPUHUMAEMbI PaBHbIM:

[NA HeHanpsaraemoil apmarypbi:
N, =1,0 - npn Anavetpe apmatypbl d; <32 mwm;

N, =0,9 - npn anametpe apmarypel 36 1 40 Mm;

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

CIN 63.13330.2018 BeToHHbIEe 1 ene3o6eToHHbIe KOHCTPYKUMKU. OcHOBHbIE nonoxeHus. CHull 52-01-2003 (c N3ameHeHnem N 1) CrtpaHnuua 111
Ce00 npasun om 19 dekabpsi 2018 e. Ne 63.13330.2018

ONs Hanpsraemoun apMaTypbl:
M, =1,0 4na Bcex TMMNOB HanpsAraemMon apmarypbi.

(N3meHeHHas pegakuus, U3m. N 1).
10.3.25 Tpebyemyto pacyeTHyI0 OIMHY aHKEPOBKM apMaTypbl C y4ETOM KOHCTPYKTMBHOMO PELLEHUSI SfieMeHTa B 30HE aHKEPOBKM
onpeaensioT no hopmyne

A

5, 00f

: (10.3)
Ay

fm =l 0,

roe C{,l - KOS(pd)VIU,VIEHT, y‘-lVITbIBaFOLU,VIVI BInAHME Ha AONMUHY aHKepOBKU HanpsaXXeHHOro COCTOAHUA b6eTtoHa apmMmatypbl ”
KOHCTPYKTUBHOIO pelleHna anemMeHTa B 30He aHKepPOBKU;

flil,an - basoBas AnvHa aHKepoBKK, onpeaensemas no gopmyne (10.1);

‘AS,CQ:!" 4‘15,%1:' - nnowaan nonepevyHoro cedYeHunsa apmartypbl, TpeGyemaﬂ no pacyety wu CbaKTVI‘-IeCKI/I yCTaHOBI1€HHasA

COOTBETCTBEHHO.

[ns HeHanpsiraemoi apmaTypbl NPW aHKEPOBKE CTEPXKHEN NEPUOANYECKOrO NPOGUNS ¢ NPSMbIMK KOHL@aMK (NpsiMas aHKepoBKa)
WU Magkon apMatypbl C KpHOKaMu unv netnsMu 6e3 [ONOSHUTENbHBIX aHKEPYIOLWMX YCTPOMCTB ANs PacTAHYTbIX CTepXHei

npuHumatot g =1,0, a Ans cxatbix - ¢y =0,75; Ana Hanpsiraemoit apmartypel iy =1,0.

[onyckaetcs ymeHbLUaTh OIMHY aHKEPOBKWU CTEPXXHEN HeHanpsiraeMow apMaTypbl B 3aBUCMMOCTM OT KONMUYecTBa M AnameTpa
ronepeyHon apmatypbl, Buaa aHKepyoLMX YCTPOUCTB (MpuBapka AOMNOMHUTENbHBIX NONepPeYHbIX CTEPXKHEN, 3arnb KOHLIOB CTEPXKHEN
nepuognyeckoro NPoguns) 1 BEMMYMHBLI NoNepeYyHoro obxatus 6eToHa B 30He aHKEePOBKU (HanpUMep, OT ONMOPHONM peakummn), HO He
oonee 4yem Ha 30%.

B ntobom cnyyae chakTnyeckyto ANMHY aHKePOBKM MPUHUMAOT HE MeHee 15.:1’5 n 200 MM, a ons HeHanpsaAraeMblX CTEPXHEN

Takke He MeHee 0,34 4 -

[ns anemeHTOB U3 Menko3epHuUCToro 6eToHa rpynnbl A Tpebyemoe pacyeTHOe 3HayeHue ONVHbI aHKePOBKM AOSMKHO OblTb
yBenuyeHo Ha 10, ans pacTaHyToro 6eToHa u Ha 5 ; - Ans cxaroro.

10.3.26 Ycunne, BOCNPUHUMAEMOE aHKEPYEMbIM CTEPXKHEM apMaTypbl Ns, onpegensoT no opmyne

{
Ns:Rs'ﬂSLERs'ﬂs, (10.4)
‘Eﬂ?‘!
ﬂs,caf -1
rae .Erm - ONHa aHKepoBKU, onpegensemas cornacHo 10.3.25, npyHMMasi COOTHOLLIEHME A— =1;
s,8f

"’?.S - PacCTOoAHME OT KOHLUa aHKepyeMOoro CTep>XXHa 00 paccMaTpuBaemMoro nonepeyHoro cevyeHmnsa anemMeHTa.

10.3.27 Ha kpanHux cBobBOOHbIX Onopax 3remMeHTOB AfIMHa 3anycka pacTsHYTbIX CTEpPXHEN HeHanpsraeMon apmaTtypbl 3a
BHYTPEHHIOI0 rpaHb CBOGOAHOM OMopbI MpU BbIMOMHEHUMN yCroBus (! = {51 (cM. 8.1.31-8.1.35) aomxHa cocTaBnsTb He MeHee 5 ;.
Ecnu ykaszaHHoe ycrnoBue He cobrnitogaertcs, AnvHY 3anycka apMaTtypbl 3a rpaHb onopsl onpegenstot cornacHo 10.3.25.

10.3.28 lMpu ycTpoicTBe Ha KOHLAX CTEPXHEN creuuanbHbIX aHKepoB B BMAE NNAcTUH, LWaib, raek, YrorkoB, BbICAXEHHbIX
ronoBoOK ¥ T.N. MrioLlaab KOHTakTa aHkepa ¢ 6ETOHOM [o/hkHa YAOBINETBOPSATL YCIOBUIO NPOYHOCTM GeToHa Ha cmsTue. Kpome Toro,
npyv NPOEKTUPOBaHMM NPUBapMBaEMbIX aHKEPHbIX AeTanen cnegyet yduTbiBaTb XapaKTepuUCTMKWM MeTanna no cBapuBaemMocTu, a
Takke cnocobbl 1 YCNOBUSA CBaPKU.
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CoeaunHeHUs HeHanpsiraeMow apmaTtypbl

10.3.29 [Ina coegnHeHNs HeHanpsiraemon apmaTtypbl MPUMEHSOT OAWH U3 CReayLWNX TUMOB CTLIKOB:

a) CTblKv BHaxnecTky 6e3 cBapku:

- C NPSIMbIMX KOHLI@aMKN CTEPXHEN nepruoamyeckoro npotuns;

- C NPAMbIMW KOHLLAMW CTEPXXHEN C NPUBAPKOWN NN YCTAHOBKOW HA AJIMHE HaXNeCTKM NoNepeYHbIX CTEPXKHEN;

- ¢ 3arnbamu Ha KoHUax (KpHoKKM, nanku, NeTnu); Npu 3Tom Ans rmagkux CTEPXKHEN NPUMEHSIIOT TONMbKO KPIOKU U NETMK;

0) cBapHble 1 MexaHu4eckune CTbIKOBblE COeQUHEHUS:

- CO CBapKomn apMaTypbl;

- C NpYMeHeHneM cneumarsnbHbIX MEXaHUYEeCKNX YCTPOMUCTB (CThIKM C ONpeccoBaHHbIMU MydTamu, pe3abboBbiMn MyddTamu 1 ap.).

10.3.30 CTblkn apmatypbl BHaxnecTky (6e3 cBapku) MPUMEHSIIOT NPWU CTbIKOBaAHUM CTEPXXHen ¢ anameTpoM paboyert apmarypbl
He 6onee 40 Mm.

Ha coegnHeHus apmaTypbl BHaxnecTky pacnpoctpaHsaetcs 10.3.22.

[nuHa nepenycka (HaxnecTkn) CTbIKOB PacTAHYTOM MMM CXKaToW apmaTtypbl LOMDKHA ObiTb HE MeHee 3HadYeHus OJIMHbI f;,
onpegensemoro no opmyne

A.s,-:af

s,8f

ff = C'E’E‘El:l,an , (10.5)

roe fn,an - baszoBas AnuHa aHKepoBKW, onpeaensemasi no opmyne (10.1);

-"gs,mz, ﬂs,%f- -cm. 10.3.25;

CEQ - KOS(bd)I/ILI,MGHT, yLIVITbIBaPOLLl,MI;I BInAHME Hanpsa>XeHHOro COCTOAHMA apMaTtypbl, KOHCTPYKTUBHOIO pelleHna arnemMeHTa B

30HE COEMMHEHWSI CTEPXKHEN, KONMYECTBa CTbIKyeMO apMaTypbl B OHOM CEYEHUU MO OTHOLLEHWIO K 0BLLEMY KONMYecTBy apmaTypbl
B 3TOM CEYEHUU, PACCTOSHUS MEXAY CThIKYEMbIMU CTEPXKHSIMMU.

Mpu coegMHeHWM apmaTypbl NepUoaMYEecKoro NPoduns ¢ MPAMbIMU KOHLAMMK, a Takke MMagkux CTepXHel C Kprokamu unu
netnamMn 6e3 AOMOMHUTENbHBIX aHKEPYIOLMX YCTPOWCTB KO3PMULIMEHT 0L, ANS PacTAHYTON apMaTypbl MPUHAMAIOT pasHbIM 1,2, a
ans oxatoi apmatypsl - 0,9. Mpu aToM A0MmKHbI GbiTb COBMNOAEHbI CrieayoLLe YCrnoBus:

OTHOCUTENbHOE KONMMYECTBO CThIKYEMOWM B OHOM PacYETHOM CEYEHMM drieMeHTa paboyelt apMaTypbl Nepuoanyeckoro npoduns
OOMKHO 6bITb He Gonee 50%, rmagkon apMmaTypbl (C KprokaMu Unu nNetnsMmu) - He onee 25%;

ycunue, socnpnHnmaemoe BCEWN nonepequﬁ apmaTyp0|7|, NOCTaBMNEHHON B npegenax Crbika, A0JMKHO ObITb HE MEHEE MOMOBUHbI
ycunua, BoCnpuHnMMmaemoro CTbIKyeMOVI B O4HOM pacC4YeTHOM Ce4YeHUn anemMeHTa paCTﬂHyTOVI pa6oqe17| apmaTypon;

paccTosiH1E MeXAy CTbIKyeMbIMU paGouMMM CTEPKHSIMIU apMaTypbl B CBETY AOIDKHO ObiTh He Gonee 4, ;

paccTosiHMe B CBETY MeXAy COCEAHUMM CTbIKamu BHaXNecTKy (MO LUMPUHE Xene306eTOHHOro ariemMeHTa) AOMKHO BbiTb He
MeHee 2 ; 1 He MeHee 30 MM.

B kayecTBe OOHOTO PACYETHOTO CEYEHUS 3MEMEHTA, PacCMaTpMBAEMOro AN OnpeaerieHUst OTHOCUTENbHOrO Konuyectsa
CTbIKyeMOV apmMaTypbl B OLHOM CEYEeHUM, MPUHUMAIOT YYaCTOK ArieMeHTa BAOMb CTbIKyeMoii apMaTypbl AnuHoii 1,3 ;. Cuntaertcs,
YTO CTbIKM apMaTypbl PACroNOXeHbl B OQHOM PacYeTHOM CEYEHWUW, ECAWN LEHTPbI 9TUX CThIKOB HAXOQATCS B npeaenax AnuHbI 3Toro
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y4vyacTka.

[onyckaetcs yBenuuMBaTb OTHOCUTENbHOE KOMWYECTBO CTbIKyeMOW B OAQHOM pacYETHOM CeyYeHun arnemeHTa pabouen
pactsaHyToir apmatypbl 40 100%, npuHumas 3HaveHve koadduumeHTa ciy pasHbiM 2,0, a Takke yBenuuMBaTb OTHOCUTENbHOE
KONMM4eCcTBO CTblKyeMOW B OOHOM pac4eTHOM cedeHun anemeHTta pabodven cxaton apmatypbl Ao 100%, npuHuMmMas 3HadveHue
koadpcpuumeHTa iy paBHbIM 1,2, [lpn OTHOCUTENBHOM KONMWYECTBE CTbIKYeMOW B OAHOM paCYeTHOM CEeYeHWUW apmatypbl

nepvoauyeckoro npodunsi Gonee 50% u rnagkon apmatypbl 6onee 25% 3HaveHnst koaddULMeHTa iy ONPEAENnsoT No NMHEeNnHON
WHTepnonaumm.

Mpn HanMuMM OONOMHMTENbBHBLIX aHKEPYHOLWMX YCTPONCTB Ha KOHLAX CTbIKyeMbIX CTEPXXHEeN (npvBapka nonepeyHon apMmartypsl,
3armb KOHUOB CTbIKyeMbIX CTEpPXXHEW Mnepuogmyeckoro npoduns u gp.) AnvMHa nepenycka CTblKyeMblX CTEepXHeW MOXeT ObiTb
yMeHbLUeHa, Ho He 6onee yem Ha 30%.

B nto6om cryyae daktuyeckas AnuHa nepenycka JormkHa ObiTb He MeHee 0,4 Ci- i ., HE MeHee 20 i ; 1 He meHee 250 mMMm.

(MN3meHeHHas pegakuus, Mam. N 1).

10.3.31 lpu coeauHeHun apmaTtypbl C MPUMEHEHVWEM CBapky BbIOOP TUMOB CBAapHOMO COeAUHEHUs M CrnocoboB CBapKu
NpoM3BOOAT C Y4ETOM YCMOBUI 3KCMfyaTaunym KOHCTPYKLUUKM, CBapMBaemMoCTy ctanu u TpeboBaHunii N0 TEXHOMOrMU U3roToBNeEHUs B
COOTBETCTBUM C AEWCTBYIOLLMMU CTaHAapTamu.

10.3.32 lpu wncnonb3oBaHUM fANs CTbIKOB apMaTtypbl MeXaHWYeCKMX YCTPOWCTB B Buae MydT (MydTbl Ha pesbbe,
onpeccoBaHHble MydThl U T.4.) HeCyLLas CnocoOBHOCTbL MyddTOBOrO COEAMHEHWNSI [OMKHA ObITb TAKOM e, YTO U CThIKYEMbIX CTEPXKHEW
(COOTBETCTBEHHO NpU PaCTSHXKEHUU UNKN CxKaTum). KOHLUbI CTbIKyeMbIX CTEPXKHEN credyeT 3aBoAWTb Ha Tpebyemyio AnvHy B MydTy,
onpeaensiemMyto pac4eTom WUnm OMbITHBIM NyTEM.

Mpu ncnonb3oBaHun MydT Ha pe3bbe gomkHa bbiTb 06ecnedeHa Tpebyemas 3aTskka MydpT Ansa nukenaaumm niodgTa B pessbe.

FHyTble cTepXHU

10.3.33 lNpu npMmeHeHUn rHyTOWM apmaTypbl (OTrMbbI, 3arMbbl KOHLIOB CTEPXHEN) MUHUMarbHbIA auameTtp 3armba otaensHoro

CTEPXHS JOIMKEH OblTb Taknm, YTobbl n3bexaTb pa3pyLUeHUst Unn packanbiBaHUs 6eToHa BHYTpY 3arvba apmaTypHOro CTEPXHS U
€ro paspyLiueHus B MecTe 3armba.

MuHuManbHbBIM AMameTp onpaBku fim.[ Aana apmMmatypbl TPUHUMAKT B 3aBUCMMOCTU OT AnaMeTpa CTepXKHA fis HEe MeHee!:

- ONs rnagknx cTepxxHen

dop = 2,561 npu & ; <20 Mm;
dog =4d, npu & ; 220 Mm;
- ANSi CTEPXHE Neproanyeckoro Npoduns

dog =54, npu &, <20 Mm;
dog =8, npu &, =20 Mm.

,D,I/IaMeTp onpaBKn MOXeT ObITb TakXke YCTaHOBJIEH B COOTBETCTBUN CO CTaHAapTaMn Ha apMaTypy KOHKPETHOro snaa.

10.4 KOHCTPYUPOBAHUE OCHOBHbIX HECYLLMX XENE30BETOHHbIX KOHCTPYKLUA

10.4.1 Tpn KOHCTPYMPOBAHMUN OCHOBHbIX HECYLUUX 3IEMEHTOB KOHCTPYKTMBHOM CUCTEMbI (KOMOHH, CTEH, NIUT NepeKpbITUiA n
NoKpbITMIA, Banok, dyHoaMeHTHbIX NnuT) cregyeT cobniogatb TpeboBaHmst 10.2 n 10.3 NO KOHCTPYMPOBAHMIO KENe306E€TOHHbIX
KOHCTPYKLWI, a Takke HacTosLwero nogpasgena.

10.4.2 KOmnoHHbl apMupyloT MNpoAOfbHOWM apmaTypoKr, PachnonOXEHHOW MO KOHTYpy MOnepeyHoro CevYeHus U B cnydasy,
00OYCrOBMEHHbIX PacYeTOM M KOHCTPYKTUBHBIMM OCOOGEHHOCTSIMU, BHYTPU MOMEPEYHOrO CEYEHUsi, U MOMepeyHon apmaTypoir no
BbICOTE KOMOHHbI, OXBaTblBaloLEN BCE NPOAOSIbHbIE CTEPXKHMU 1 PACMONIOXKEHHOM NO KOHTYPY M BHYTPY NMONEPEYHOr0 CEYEHUS.

KoHCTpyKkuMio nonepevHoi apmaTypbl B npegernax MnornepevyHoro CeYeHust U MakcumarbHble PacCTOsHUS MeXay XOMyTamu u
CBSI3SIMM MO BbICOTE KOJOHHbI CrieyeT NpUHUMaTh TakMMK, YToObl MPEAOTBPaTUTL BbIMyYMBAHUE CXATbIX NPOOONbHbLIX CTEPXHEN U
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obecneunTb paBHOMeEpHOE BOCNpUATME NnonepeyHbiX CUIl NO BbICOTE KOJIOHHbI.

10.4.3 CTeHbl apMupyloT BepTMKarnbHONW M FOPU3OHTamnbHOW apMaTypoW, PacronoXeHHONW CUMMETPUYHO Yy BOKOBbIX CTOPOH
CTeHbl, W MOMNEPEYHbIMA CBA3SIMW, COEOMHSIOWMMA BEpTUKanbHY W TOPU3OHTamNbHYD apmaTtypy, PacrofOXeHHY Yy
NPOTUBOMONOXKHbIX BOKOBbIX CTOPOH CTEHbI.

MakcmMmanbHoe paccTosiHMe Mexay BepTUKamnbHbIMWA U TOPU3OHTamnbHbIMU CTEPXHSIMU, a TakKe MakCUMarbHOEe pacCTosiHWE
Mexay nonepeyHbIMU CBA3SMMU CrieqyeT NpUHUMaTh TakuMK, YTo6bl NPefoTBPaTUTL BbiMyUYMBaAHWE BEPTUKAIbHBIX CXaTbIX CTEPXHEN
1 obecneunTb paBHOMEPHOE BOCMPUSATUE YCUMUIA, [ENCTBYIOLLMX B CTEHE.

10.4.4 Ha TopueBbIX y4acTkax CTEHbI NO €€ BbICOTE CrneayeT yCTaHaBNMBaTb MOMNEpeYHyo apmatypy B Buae [M-obpasHbix (CM.
pucyHok 10.1, 6) MM 3aMKHYTbIX XOMYTOB, CO3faloLmx Tpebyemyto aHKepOBKY KOHLIEBbIX Y4aCTKOB FrOPU3OHTarbHbLIX CTEPXHEN U
npeaoxpaHsoLLMX OT BbiNMyYnMBaHWUS TOPLEBLIE CXaTble BEPTUKamNbHbIE CTEPXKHU CTEH.

10.4.5 Y3noBble COMPSDKEHUS CTEH B MeCTax WX MEepecevyeHusi npyu HEeBO3MOXHOCTWM CKBO3HOIO MpOMycka FrOpU3OHTanbHOM
apMaTypbl CTEH Yepe3 3TOT CTblK criegyeT apMupoBaTh MO BCeW BbICOTE CTEH nepecekarlmmucs M-o6pasHbIMUM XoMyTamu (CM.
pucyHok 10.1, B-r), o6ecnevnBaoLLMMy BOCNIPUATME KOHLEHTPUPOBAHHBLIX FOPU3OHTANbHbLIX YCUMUIA B Y3MOBbIX COMPSBKEHNAX CTEH, a
TaKkKe MNPEefoOXPaHSIOWMMY BEepTUKArbHbIE CXaTble CTEPXKHU B Y3MOBLIX COMPSPKEHWUSIX OT BbIMyYMBaHUS M OGecnevMBaoLLMMu
AHKEPOBKY KOHLIEBbIX Y4aCTKOB rOPU30HTaNbHbIX CTEPXKHEN.

h h
£ - N
= 2h
a
X | & ,
Ad
= 1 E }:
| N T
= 2h = 2h
& & 2

a - TOPLIEBOW Y4aCTOK NnnTbI, 6 - TOPLEBOW Y4aCTOK CTEHbI, 8 - T-00pasHbIli CTbIK, & - YIIOBOW CTbIK

PucyHok 10.1 - AHkepoBka ¢ nomMoLubio M-06pasHbix geTanen
10.4.6 ApMMpPOBaHNE NUMOHOB, 3aHMMAIOLLMUX MO CBOMM reOMETPUYECKUM XapakTepUCTMKaM NPOMEXYTOHYHOE MOMOXEHNE MEXAY
CTEHAMM M KOJIOHHaMM, MPOM3BOAAT KaK AN KOMOHH WAM Kak Ansi CTEH B 3aBWCMMOCTM OT COOTHOLUEHWSI AMWHbI U LWMPUHBI
MonepeyHoro ce4eHust NUMOHOB.

10.4.7 KonuyecTBO BepTMKanbHOM W TFOPU3OHTANbHOW apmaTypbl B CTeHe creayeT YycTaHaBnuBaTb B COOTBETCTBUM C
OeiCTBYIOWMMU B CTeHe yeunusamu. [Npu sTom npegycmaTtpuBaloT paBHOMEPHOE apMUMpoBaHWe MO NAowann CTeHbl C yBenuyeHmem
apMupoBaHus y TOPLOB CTEHbI U Y NPOEMOB.

10.4.8 ApmupoBaHue MOCKUX MAUT cnegyeT OCyLWecTBNATb NPOAONbHOM apMaTypoi B AByX HanpasneHnsx, pacnonaraemomn y
HWKHEN 1 BEpXHEN rpaHei NnNuTbl, a B cryyasx, o6yCnoBneHHbIX pacyeToM, - 1 NonepeyHon apMaTypoi, pacrnonaraeMon y KOMOHH,
CTEH U Mo nroLwiagn NAuThbI.

10.4.9 Ha KoHLEBbIX y4acTKkax MIoCKUX NNuUT cnegyeT ycTaHaBnNMBaTb NONEPEYHyo apmatypy B Buae [1-o6pasHbiXx XOMyTOB (CM.
pucyHok 10.1,_a), pacnonoXeHHbIX MO Kpaw MnuTbl, obecrnevnBaloLnX BOCMPUSTUE KPYTALMX MOMEHTOB Y Kpas NNuTbl U
HeobXxoanMyH0 aHKEePOBKY KOHLEBbIX y4aCTKOB NPOAOSNbHON apMaTypbl.

10.4.10 KonnyecTBo BepXHEW M HWXHEWN NPOLOMNBHOW apmaTtypbl B NAUTE NEPEKPbITUA (MOKPbITUA) CriegyeT ycTaHaBnuBaTb B
COOTBETCTBUM C AeNcTBytowmMn ycunusmu. [pu aToM ponyckaeTcss Ansi HeperynsipHbiX KOHCTPYKTUBHBLIX CUCTEM C LieSbio
YMPOLLEHUS apMUPOBaHNSA YCTaHaBNMBATb: HUXKHIOW apMaTypy OAWHaKOBOWM MO BCeW Mrowaan paccMaTpvBaeMon KOHCTPYKUMK B
COOTBETCTBUM C MaKCMMarlbHbIMU 3HAYEHUSIMUW YCUIWIA B NMPONETE NINNTbI; OCHOBHYIO BEPXHIOW apMaTypy NPUHUMAaTb TaKow e, Kak U1
HWXHIOIO, @ Y KOMOHH W CTEH yCTaHaBnMBaTb OOMOMHUTENbHYIO BEPXHIO apmaTypy, KoTtopass B CyMMe C OCHOBHOW [LOSMKHA
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BOCMPVHMMATL OMOPHbIE YCUNus B nnuTe. [ns perynsipHbIX KOHCTPYKTMBHBLIX CMCTEM MPOZOSbHY0 apMmatypy yCTaHaBnuBaroT Mo
HaZKOMOHHBIM U MEXKOMOHHbLIM MOflocaM B ABYX B3aMMHO MeprneHANKYNApHbIX HanpaBneHnsiX B COOTBETCTBMM C AEWCTBYOLWMA B
3TUX Monocax YyCUIMsMU.

,D,OI'IyCKaeTCFl yCTaHOBKa 4acTu apMaTypbl NIUT B BUAE CBAPHbIX HENPEPbIBHbIX KAPKaCOB B HAAKOJTOHHbLIX NMOfIocax ninT B ABYX
HanpaBneHnax (CKprTbIe 6an|<14), Npn 3TOM KapKacbl OOJTKHbI ObITb nponyuweHbl CKBO3b T€J10 KOJTOHH.

[ns cokpalleHnss pacxoga apmatypbl criegyeT BbIMOMHATb YCTAHOBKY HMXKHEN U BepxXHEW apmaTypbl, COOTBETCTBYHOLLEN
MWHMManbHOMY MPOLIEHTY apMUPOBaHWA, NO BCEN Nnowaam NNnTbl, a Ha yvacTkax, rae AeNCTByloLMe YCUNUs NpeBbILLakoT YCUnums,
BOCMPUHMMaEMble 3TOW apmaTtypol, - YCTaHOBKY [OMOMHUTENbHOW apmaTtypbl, COBMECTHO C BbllLeyKa3aHHOW apmMaTtypow
BOCMPUHMMAIOLLEN [OEWCTBYIOWME Ha 3STUX YydacTkax ycunusa. ApmupoBaHve dyHAaMeHTHbIX NNAUT crnegyetr npov3BOaUTb
aHanornyHblM obpasom.

10.4.11 KoHCTpynpoBaHue y3roB cOnpsbkeHUst 6anok ¢ KOroHHaMu crieqyeT Npou3BoanTb B COOTBETCTBUM C pucyHkom 10.2.

Mpu atom HeobxoaMMO MpeagycMaTpuBaTh MOMEPEYHYI0 apMaTypy B BUAE 3aMKHYTbIX XOMyTOB unu M-o6pasHbix getanen B 30He
aHKepoBKW paboyern apmatypbl 6anku.
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a - Npu pacrnonoXeHnn pacTsHYTON 30HbI Y BEpXHel rpaHu 6arnku; 6 - Npy pacnonoXeHUn PacTaHYTOM 30HbI Y HUKHEW rpaHu Banku

PucyHok 10.2 - Y3nbl conpsikeHns 6anok ¢ KonoHHamm
10.4.12 B y3nax nepeceyeHus 6anok (cMm. pucyHok 10.3) cnegyet ycTaHaBnuBaTb AONOMHUTENbBHYO NONEPEYHY0 apmaTypy Ans
BOCTIPUSATUS peakLun OT BTOPOCTENEHHON Ganku. B rmaBHow Ganke 3Ty apmaTypy crnefyet ycTaHaBnuMBaTb Ha WUMpUHE &+ 2j , rae
& v} - WupuHa 1 BbICOTa BTOpOCTeneHHoW Bankun, BO BTOpocTeneHHon Banke - Ha yyacTke WMpUHOW j {3 . ApmaTypy cnegyet

yCTaHaBnmBatb B BMOE XOMYTOB, OXBaTtblBalOLWMX NPOOOSIbHYIO apMaTypy, - AONONHUTENbHO K apmMartype, Tpe6yeM017| no pac4yety
HaKMOHHbLIX NN NPOCTPAHCTBEHHbIX CEYEHUN.
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PucyHok 10.3 - PaameLlleHne onopHon apMaTypbl B 30He NepeceyeHuns aByx 6anok
10.4.13 B 6anoyHbix narnbaembix KOHCTPYKUMAX MpU BbICOTE MX cedeHus bonee 700 MM cnegyeT npegycmaTpuBaTb YCTaHOBKY
KOHCTPYKTMBHbIX NMPOAOINbHbIX CTEPXKHEN Y BOKOBbIX rpaHen ¢ pacCcTositHMeM Mexay HMMU no BbicoTe He bonee 400 MM 1 nnowaabio
ceyeHuss He meHee 0,1% nnowagn cevyeHnss GeToHa, pa3mMepoM, paBHbIM MO BLICOTE 3NIEMEHTA PACCTOSHUIO MeXay STUMMK
CTEPXKHAMM, MO LUMPUHE - MONOBUHE LUMPUHbI pebpa anemeHTa, Ho He 6onee 200 mm.

10.4.14 B nnocknx ¢pyHAAMEHTHbIX NAUTax M NNuTax nNepekpbiTuini nNpu BbicoTe Mx cedeHua 1000 mm n Gonee cnegyet
npenycmaTpuBaTb KOHCTPYKTMBHOE MPOAOSIbHOE apMUMPOBAaHWE B BMAE CETOK M3 apMaTypHbIX CTEPXHEN Mnowagbld CeYEeHUst He
meHee 0,05% oT nnowaam cedeHust 6eToHa, NPUHMMaeMoOn PaBHOW MPOU3BEAEHWUIO PACCTOSHUS MEXAY CeTKamy Mo BbiCOTE Ha
COOTBETCTBYIOLLMI B MraHe pa3mep nnuthbl. LLlar cetok KOHCTPYKTUBHOIO apMUPOBaHUS MO BbICOTE NpuUHUMMatOT He 6onee 800 MM m
He 6onee 1/2 TONWWHbLI NAUTHI.

B TaKkMX KOHCTPYKUMAX PacCTOSHWS B CBETY MeXAy CTepXHsaMU pabodeirt apmaTypbl MO LUMPUHE CeYeHUs onpedensoTcs
KPYNHOCTbLIO 3anonHuUTens 6eToHa, HO He MeHee 2,54 , rae 4 - Avametp paGoyeii apmaTypbl.

Mo nepumeTpy 1 y cBOGOAHBIX KPAEB TaKUX MAUT CriegyeT ycTaHaBNMBaTh NornepeyHyto apmatypy B Buae N-obpasHbix aetanen,
obecneunBaloLLMX BOCMPUSATUE KPYTSALLMX MOMEHTOB Y Kpasi MAWUTbl MU HEOOXOOMMYH aHKEPOBKY KOHLEBbLIX Y4aCTKOB NPOAOILHOW
apMartypbl.

[unameTp nonepeyHoln apMaTypbl B BA3aHbIX Kapkacax Takux MIuT NpUHMMaloT He MeHee 8 MM. B cBapHbIX kapkacax auameTp
rnornepeYHoi apmatypbl NPUHUMAKT HE MeHee AuMaMeTpa, YCTaHaBIMBaeMoro W3 YCIOBWS CBapku C HaubOMbLUMM AUaMeTpoM
NPOZONbLHON apMaTypbl.

KoHcTpympoBaHve nonepeyHor apmaTypbl B 30He NpoAaBnNuBaHNs B Takux nNnutax BeiNonHAT cornacHo 10.3.17, npu 3ToMm Lwar
nonepe4yHoOn apmaTtypbl B 30He NPOAaBMNVMBAHWUA B HaMpasreHWW, NeprneHanKynsapHOM K CTOPOHaM pacyYeTHOro KOHTYpa,

yCTaHaBnuBatoT ¢ warom He Gonee 1/3 % u He Gonee 500 MMm.

(N3meHeHHas pegakuusa, Uam. N 1).

10.4.15 KoHCTpynpoBaHWe npeaBapuTENbHO HanpsKeHHOM apmaTtypbl 6e3 cuenneHuss ¢ GETOHOM B CTaauu 3SKCnyatauum
crnegyeT Npov3BOAWTb TakuM obpasom, UToObl B n3rmbaembix anemeHTax obecneynBanocb apdeKTUBHOE BOCMPUSITUE OMOPHBIX U
NPONeTHbIX N3rnbarLwmx MOMEHTOB. [N 3TOro apMaTtypy packnabiBatoT BONIHOOOpa3HO no napabonuyeckum KpuBbIM Ha OMope U B
nponete (pucyHok 10.4).

PucyHok 10.4 - CxeMa packnagku Hanpsiraemol apmatypbl M0 BbICOTE CEYEHUS HEPA3PE3HON KOHCTPYKLIMK
(BeneH pononHutensHo, Mam. N 1).
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11 TPEBOBAHUSA K U3rOTOBJIEHWNIO, BO3BEAEHUIO U SKCIMNYATALUUN BETOHHbIX U XKENE3OBETOHHbIX
KOHCTPYKLMU

11.1 BETOH

11.1.1 Topbop coctaBa OeTOHHOW CMeCuM MpOM3BOOAT AN MONydYeHus OeToHa B KOHCTPYKUUSAX, COOTBETCTBYHOLLETO
TEXHWYeCKMM rnokasaTensm pasgena 6 n ycTaHOBMEHHbIM B MPOeKTe.

3a ocHoBy npu nogbope coctaBa OeToHa cnegyeT NpuvHMMAaTb ONpPeaensAlWUin Ans AaHHOro Buaa GeToHa M HasHaveHwst
KOHCTPYKLMM nokasaTtenb 6eTtoHa. MNpy aToM fomkHbl ObiTb 06ecneveHbl U Apyrue yCTaHOBMEHHbIE NPOEKTOM MokasaTenu KayecTsa
GeToHa.

MpoekTuposaHne n nogbop coctasa 6eToHa no Tpebyemon npodyHOCTM BGeToHa crnepyet npounssoauTb cornacHo FTOCT 26633,
[OCT 27006.

Mpun nogbope coctaBa 6eToHa AOMKHbI ObITb 06ecneveHbl TpebyeMble TEXHONOrMYECKNe nokasaTenn kayectsa 6ETOHHON cMecu
(ynoGoyknaabiBaeMoCTb, COXPaHSIEMOCTb, HepaccnanBaeMoCTb, BO3YXOCOAEPKAHNE 1 ApYyriue nokasatenu).

CeowncTtea nogobpaHHOro coctasa 6eToHa JOMKHbI COOTBETCTBOBATL TEXHONOMMN NPOU3BoACTBa BGETOHHBLIX PaboT, BKIHOYaloLLEen
CPOKM M yCroBus TBepAeHWst GeToHa, Cnocobbl, PeXumbl MPUrOTOBIIEHUS U TPAHCMOPTUPOBaHWS OETOHHOW cMmecu W apyrue
ocobeHHocTM TexHonoruveckoro npouecca (FTOCT 7473, FTOCT 10181).

Mopbop coctaBa GeToHa cnegyeT nNPOM3BOAWMTL Ha OCHOBE XapakTepUCTMK MaTepuanoB, MNPYMeHsieMblX ANna  ero
NPUIroTOBIEHMS], BKIOYAOLWMNX BSXKYLLME, 3anonHUTenNn, Bogy 1 addekTneHble gobasku (mogmdmkatopbl) (FTOCT 8267, FOCT 8736,
[OCT 23732, [OCT 24211, [OCT 31108).

Mpn nopbope coctaBa GeToHa criegyeT MPUMEHATb MaTepuanbl C YYeTOM KX 3KOMOrMYECKOW YMCTOTbl (OrpaHuWYeHue no
cofepkaHuio PagnMoHYKINAOB, pafoHa, TOKCUYHOCTU U T.M.).

|_|pI/1 no,u,6ope coctaBa bGeToHa ero pacyeT npoun3BoAAT Ha OCHOBaHUM YCTaHOBJIEHHbIX 3aBUCUMMOCTEN, NONYyYeHHbIX
KCNnepmmMeHTalrbHO.

11.1.2 Mpw npuroToBneHun 6eToHa gomkHa ObiTb 0becneveHa HeobxoamMmMas TOYHOCTb LO3UPOBKM BXOASLLMX B GETOHHYIO CMECh
mMaTtepuanos v nocrnegoBaTtenbHOCTb X 3arpyxerus (CI 70.13330).

MNepemelunBaHnem 6ETOHHON cMecK A0MKHO BbiTb 0becneyeHo paBHOMEpPHOE pacnpeserneHne KOMMOHEHTOB Mo BceMy obbemy
cMecu. [poaomKUTENbHOCTL NepemMeLLMBaHUS NPUHUMALOT B COOTBETCTBUM C MHCTPYKUMSIMU NPEanpUsaTUR - nsrotoutenen 6eToHo-
CMeCUTENbHbIX YCTAHOBOK (3aBOA0B) UMW YCTAHABMNMBAKOT OMNbITHBIM MyTEM.

11.1.3 TpaHcnopTupoBaHue GETOHHOMW CMecu crneayeT OcCyWecTBnATb crnocobamum u cpedcTBamu, obGecneymBaoLnmMm
COXPaHHOCTb ee CBOWCTB W MCKIIIOYaKLWMMKM ee paccrioeHne, a Takke 3arpsAsHeHue nocTopoHHMMMKM matepuanamu. [onyckaetcs
BOCCTaHOBIIEHME OTAeNbHbIX Noka3aTtenen kadectBa 6E€TOHHOW CMecK Ha MecTe YKnagku 3a CYET BBeOEeHUS XMMUYeckux AobaBok
UNn NPUMEHEHNs1 TEXHONMOMMYECKNX NPUEMOB NpU YCIoBUM obecnedeHns Bcex apyrnx Tpebyembix nokasaternen kayecTea.

11.1.4 MeTogamn BbINOMHEHWSA YKMAOKM U YNNOTHEHWs ©6eTOHa [OMKHbI OblTb rapaHTUpOBaHbl OAHOPOAHOCTb W MIIOTHOCTb
6eToHa B KOHCTPYKUMSAX, COOTBETCTBYOLME TpeboBaHUSIM, NPeayCMOTPEHHbLIM ANs pacCMaTpuBaeMOn CTPOUTENBHOW KOHCTPYKLMN
(€I 70.13330).

anMEHﬂeMble crnocobbl 1 peXnMbl d)OpMOBaHI/IH OOIMKHbI  0becnevnBaTtb 3adaHHyl0 OAHOPOAHOCTb U MNJNIOTHOCTb WU
yCTaHaBNMBaKTCA C y4ETOM nokasartenen kadectBa 6eToHHOW cmecu, Buaa KOHCTPYKUMN N n3genna U KOHKPETHbIX UHXEHEPHO-
reofiorm4eckmnx n nNnpon3BoACTBEHHbIX ycnoavuh.

Mopsigok GeTOHWpOBaHWSA CcriegyeT YCTaHaBnMBaTb, MpegycMaTpuBasl PacrorioXeHue LIBOB OETOHMPOBaHUS C  Y4ETOM
TEXHOMNOrMN BO3BEAEHNS COOPYXEHNSI U €ro KOHCTPYKTUBHbIX 0COBeHHocTen. Mpu aTom AomkHa 6biTb obecnedeHa Heobxogumas
MPOYHOCTb KOHTAKTa MOBEPXHOCTEN BeToHa B LiBe GETOHMPOBAHWSA, @ TaKKe MPOYHOCTb KOHCTPYKUUM C YYETOM HanM4usi LUBOB
B6eToHnpoBaHuS.

Mpu yknagke OGETOHHOM CMECWU MNPU MOHWXKEHHbIX MOMOXMTENMbHBIX W OTPULATENBHBIX WM MOBbLILEHHbLIX MOMOXUTENbHbLIX
TemnepaTypax AOMKHbl ObITb MPeayCMOTPEHbI crneumnanbHble MeponpusTua no 3awmte 6eToHa KOHCTPYKUMM OT TeMnepaTypHOro
BO30ENCTBUA.
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11.1.5 TeepaeHue 6GeToHa crnegyeT obecneumBatb 6e3 MPUMEHEHUS UMW C MPUMEHEHWEM YCKOPSIOLLMX TEXHOMOrMYECKUX
BO34ENCTBUI (C MOMOLLbIO TEMMOBNAXHOCTHOM 06paboTKy Npu HOpManbHOM U MOBbLILLEHHOM AaBMEHUN).

B 6eToHe B npouecce TBEpAeHUs cneayeT MNOAAEPXMBaTb pacYeTHLIN  TeMnepaTypHO-BNAXHOCTHbIA  pexum. [pu
HeobXxoaMMOCTM ONns COo3haHus ycroBur, obecneumBalomMx HapacTaHue NPOoYHOCTU BeToHa UM CHWXKEHME yCaOoYHbIX SBIEHUN,
crnefyeTt NPUMEHsITb cneLmanbHble 3alMTHbIe MeponpuaTus. B TexHonornyeckom npouecce TennoBon 06paboTku nsgennii AomKHbI
ObITb MPUHATLI MEpPbl MO CHWXEHUID TemnepaTypHbIX NepenagoB M B3aUMHbIX NEpeMeLleHuMn mexay onanybovHon dhopmon u
6eToHoM.

B mMaccuBHbIX MOHOMWUTHBIX KOHCTPYKUMSX criegyeT npegycmMaTpuBaTb MEpPONPUSTUSE MO YMEHbBLUEHWIO BIWSHUSA TeMnepaTypHo-
BMaXXHOCTHbIX MOMEN HanpsKeHU, CBA3aHHbIX C 3K30TEPMMEN NpY TBEPAEHMU BETOHA, Ha PpaboTy KOHCTPYKLUUNA.

11.2 APMATYPA

11.2.1 Apmarypa, npumeHsiemass O apMUpPOBaHUS KOHCTPYKUMIA, OOMKHA COOTBETCTBOBaTb NPOeKTy M TpebosaHusMm
COOTBETCTBYIOLIMX CTaHOapToB. ApMmaTypa [OMKHa MMeTb MapKMPOBKY W COOTBETCTBYIOLLIME CepTUUKaTbI, yOOoCTOBepsioLne ee
Ka4yecTBo.

YCnoBusIMM XpaHeHust apMaTypbl W €ee TPaHCMOPTMPOBaHUS [OormkHa OblTb UCKMNOMEHA BO3MOXHOCTb 3arpsis3HEeHUs,
KOPPO3MOHHOIO NMOPaXeHWUsi, MEXaHUYECKOrO MOBPEXAEHNS UMK NOSIBIIEHMS NNACTUYECKUX AechopMaLmnii, yXyALlaroLWwmx cUuensieHne ¢
0eToHOM.

11.2.2 YcTaHOBKY BA3aHOW apmatypbl B onanyboyHblie doopmbl criedyeT npov3BoauTb B COOTBETCTBUM C NPOEKTOM. [pu aToM
AomkHa OblTb npegycMoTpeHa HagexHas UKcaumsi MOMIOKEHUS apMaTypHbIX CTEpPXHENW C  MOMOLLLIO  MEepPOnpUSTUN,
obecneyrBaloLLMX HEBO3MOXHOCTb CMELLIEHNS apMaTypbl B MPOLIECCe ee YCTaHOBKN 1 BETOHMPOBaHNUSI KOHCTPYKLMK.

11.2.3 OTKNOHEHUs1 apMaTypbl OT MPOEKTHOIO MOMOXEHUS NPU €€ YCTaHOBKE He AOSMKHbI MPEBbIWAaTh AOMYCTUMbIX 3HAYEHUN,
yctaHoBrneHHbix CI 70.13330.

11.2.4 CBapHble apmaTypHble U3genus (CeTkun, Kapkacbl) criegyeT U3roTaBnuBaTh C NOMOLLbIO KOHTaKTHO-TOMEYHOW CBapKu unu
MHbIMK cnocobamu, obecnevmBaroLMMN Tpebyemyto NPOYHOCTbL CBAPHOrO COEAMHEHUS Y He AOMYCKaOWUMK CHUXKEHUS MPOYHOCTH
coevHsAeMbIX apMaTypHbIx anemeHToB (FTOCT 14098, TOCT 10922).

yCTaHOBKy CBapPHbIX apMaTypHbIX nsgenvi B onany6quble Q)OprI cnegyet npon3BoAnTb B COOTBETCTBUU C NMPOEKTOM. I'Ipvl
3TOM [JOImKHa ObITb npegycMoTpeHa HaaeXHasa CbVIKcaLI,MFl NONOXEeHNA apMaTypHbIX N34enuin ¢ MOMOLLbIO MepOI'IpVIﬂTVIVI,
obecneyrBaoLLnX HEBO3MOXHOCTb CMELLLEHUS apMaTypHbIX nsgenui B npouecce YCTaHOBKU U 66TOHI/IpOBaHV|$|.

OTKNOHEHMSA apMaTypHbIX M3OENWIA OT MPOEKTHOrO MOSIOXKEHUS NMPW UX YCTAHOBKE HE [OOMKHbI NPEBbIWATbh AOMYCTUMbIX
3HaveHui, yctaHoBneHHblx CIM 70.13330.

11.2.5 3armb apmaTypHbIX CTEepXHeW crnegyeT OCYLEeCTBMAATb C MNOMOLLbI CheumanbHblX OnpaBok, obecrneunBaroLmx
HeobXxoauMble 3Ha4YeHUs paguyca KpMBU3HBbI.

11.2.6 CBapHble CTbiKM apMaTypbl BbIMOMHSIOT C NMOMOLLbIO KOHTaKTHOW, OYroBOW UMM BaHHOW cBapku. MNMpuMeHsaeMbln cnocob
CBapku pomkeH obecneyvBaTb HEOOXOAMMYHO MPOYHOCTb CBAPHOrO COEAMHEHUS, a TakkKe MPOYHOCTb M AedOopMaTUBHOCTb
NPUMbIKAIOLLMX K CBAPHOMY COEOUHEHUIO YHACTKOB apMaTypHbIX CTEPXKHEN.

11.2.7 MexaHu4eckue coeguHeHus (CTblKM) apmaTtypbl CriegyeT BbINOMHATL C NMOMOLLbIO OMPEeCcCOBaHHbIX U pe3bboBbIX MydT.
[MpOYHOCTb MEeXaHNYeCKOro COeAMHEHNS PacTSHYTOM apMaTypbl 4OMKHA ObITb TAKOM e, YTO U CTbIKyeMbIX CTEPXKHEN.

11.2.8 MNpu HaTsHKEHUN apMaTypbl Ha YNOpbl UK 3aTBEPAEBLUMI BETOH AOMKHbI ObiTb 0GECNeYeHbl YCTaHOBMNEHHbIE B MPOEKTe
KOHTPONMPYeMble 3HaYeHUs1 NpeaBapUTENbHOMO HanpshkeHWss B Npeaenax AoMycKaemblX 3HaYeHWid OTKIOHEHWH, YCTaHOBMEHHbIX
HOPMaTUBHLIMU JOKYMEHTaMM.

Mpw oTNycKe HaTshkeHWs apMaTyphbl criedyeT obecnedvBaTh NnaBHyo nepeaavy NpeaBapuTeribHOMO HanpskeHnsl Ha GETOH.

11.2.9 N3roToBnexue un KOHCTpynpoBaHne MexaHn4eCKunx coefMHEHNN apmMartypbl, a TakKe KOHCTpynpoBaHMe 1 NpoeKkTupoBaHmne
Xene3obeToHHbIX KOHCprKLI,VII;I C MeéXaHNn4YeCknmMmun coegnHeHnamMun apmatypbl cnegyet BbINOJNIHATL B COOTBETCTBUU C NMPUNOXKEHUEM
K.

11.3 ONANYBKA
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11.3.1 Onany6ka (onany6o4Hble (hopMbl) AOMMKHA BLIMNOMHATE Crieaytolne 0OCHOBHbIE YHKLMMW: NpyuaaBatb GETOHY NPOEKTHYHO
opMy KOHCTpyKLMM, obecneynBaTb TpeGyemblii BUL BHeLLHEeW MOBEpXHOCTM GeToHa, NoAAepXKMBaTh KOHCTPYKLMIO MOKa OHa He
HabepeT pacnanyboyHyto MPOYHOCTb, U NMPYU HEOBXOAUMOCTU CIYXKUTb YNIOPOM MNPY HATSHKEHUW apMaTypbl.

Mpn M3roTOBNEHWUM KOHCTPYKLMI NPUMEHSIOT MHBEHTAPHYIO M CleumanbHyto, nepectaBHyo 1 nepegswxkHyto onanybky (FTOCT
34329, [OCT P 52086, OCT 25781).

Onanybky 1 ee KpenneHusi crieqyeT NpoekTMPOBaTh U U3roTaBnmnBaTh Takum 0bpa3oM, YTOObI OHWM MO BOCMPUHATL Harpy3kw,
BO3HMKAOLME B Mpouecce Npou3BOACTBa paboT, No3Bomnsinu KOHCTPYKUMsSIM cBoGoaHO AedopmupoBaTbcs M obecneunBanu
cobntogeHne JONyckoB B Npeaenax, yCTaHOBMNEHHbIX At KOHKPETHOWM KOHCTPYKLMMW UM COOPYXKEHUS.

Onany6|<a N KpenneHna OOJIKHbl COOTBETCTBOBATL MPUHATBLIM cnocobam YKNnagkm n ynnoTtHeHusa ©eToHHON cmecn, ycnosuam
npeaBapuTenbHOro HanpsaXeHud, TeepaoeHnsa ©eToHa 1 Tennosoun 06pa6OTKVI.

CbeMHytlo onanybky cregyeT NPOeKTUpoBaTb WM M3roTaBnuBaTb TakMM oOpas3oM, 4ToObl Obina obecnedeHa pacnanybka
KOHCTpYyKUMM 6e3 noBpexaeHns 6eToHa.

Pacnanybky KOHCTpyKUWIA crneadyeT NnpousBoauTb nocne Habopa 6eToHoM pacnanybo4HOM NPOYHOCTU.
HecbemHyto onany6ky criegyeT NpoekTUpOoBaTh Kak COCTaBHYH YacTb KOHCTPYKLMM.

11.4 BETOHHbIE U XXENIESOBETOHHbLIE KOHCTPYKLUN

11.4.1 N3roToBneHne GETOHHbIX W Xene3obeTOHHbIX KOHCTPYKUMIA BKIOYaET onanyboyHble, apMaTypHble 1 GETOHHbIE paboThl,
nposoaumble B cootBetcTBum ¢ 11.1, 11.2 n 11.3.

[oTOBbIE KOHCTPYKUMKU OO0MKHbI cooTBeTcTBoBaTh NpoekTy n [OCT 13015. OTKNOHEHMSI reOMETPUYECKUX PasMepoB LOSMKHbI
yknagblBaTbCs B NpeAenax AoMyCKoB, YCTAHOBMEHHbIX ANS KOHKPETHON KOHCTPYKLMU.

11.4.2 B BETOHHbIX U Xene300eTOHHbIX KOHCTPYKLUMAX K Hayamny Mx SKcnnyatauumu akTuyeckasi MpodHoCTb BeToHa [omkHa
ObITb He HWXKe Tpebyemol NPOYHOCTM BETOHA, YCTAHOBNIEHHOW B NPOEKTE.

B cOOpHbIX GETOHHBLIX U Xene3obeTOHHbIX KOHCTPYKUMAX OOMmkHa ObiTb obecneyeHa ycTaHOBMEHHAs NMPOEKTOM OTMyCKHas
Npo4YHOCTb OeToHa (MpoYHOCTL OeToHa Mpu OTNPaBKE KOHCTPYKUMM NOTPeduTento), a Ans NpeaBapuTernbHO  HaMpPshKEHHbIX
KOHCTPYKLIMI - YyCTAHOBMNEHHAs MPOEKTOM NepefaToyHasi MPOYHOCTL (MPOYHOCTL BETOHA NPU OTMNYCKE HATSXKEHWUSI apMaTypbl).

B MOHOMUTHBIX KOHCTPYKUMSIX JormkHa OblTb obecneyeHa pacnanyboyHasi nNpoyHoCcTb GeToHa B YCTaHOBMEHHOM MPOEKTOM
BO3pacTe (Mpu CHATUKN HecyLen onanyokn).

11.4.3 TNogbem KOHCTPYKUMIA CrnegyeT OCYLLeCTBATb C MOMOLLbIO CheunanbHbIX YCTPOMCTB (MOHTaXHbIX MeTenb U Apyrux
npucnocobneHnn), NpegycMOTPEeHHbIX npoekToM. [lpy aToM [ormkHbl ObiTb OGecrneveHbl YCrnoBusA MNoAbema, WUCKMoYarLue
paspyLueHue, NoTepto YCTONYMBOCTM, ONPOKMAbIBAHWE, packaymBaHue 1 BpalLeHne KOHCTPYKLMK.

11.4.4 YcnoBusi TPaHCMOPTUPOBAHMWS, CKMaAMPOBaHWUS W XpaHEHUs KOHCTPYKLUMIA AOMKHbI COOTBETCTBOBATb MPMBEOEHHbIM B
npoekte. Mpu aTtom pgomkHa ObITb obecneyeHa COXPaAHHOCTb KOHCTPYKLMW, MOBEpXHoOCTel 6eToHa, BbIMYCKOB apmaTypbl W
MOHTaXHbIX NeTenb OT NOBPEXAEHUIA.

11.4.5 BosBegeHve 30aHUA U COOPYXEHWA u3 COOPHbIX 3NeMEeHTOB cregyeT Mnpou3BOAUTb B COOTBETCTBUMM C MPOEKTOM
npomussoacTea paboT, B KOTOPOM AOMKHbI OblTb NPegyCMOTPEHbI MOCEe40BaTEeNbHOCTb YCTAHOBKU KOHCTPYKUMIA U MEepOnpusaTus,
obecneumBaowmne Tpebyemyld TOYHOCTb YCTAHOBKW, MNPOCTPAHCTBEHHYID HEU3MEHSIEMOCTb KOHCTPYKUMA B npouecce ux
YKPYNHUTENBbHOW COOPKN M YCTAHOBKWM B MPOEKTHOE MOSIOXKEHWE, YCTOMYMBOCTb KOHCTPYKUUIA U YacTew 34aHUS UKW COOPYXXEHUS B
npovecce Bo3BeaeHus, besonacHble ycnosus Tpyaa.

Mpy BO3BEOEHUWM 3OaHUA U COOPYXKEHUM K3 MOHONMUTHOro GeToHa crnegyeT npedycmaTpuBaTb MNOCHenoBaTeNbHOCTM
GETOHVMPOBaHMS KOHCTPYKLIMIA, CHATUS U NepecTaHoBKM onanybku, obecrneynBaroine NpoYHOCTb, TPELUMHOCTOMKOCTb U XXECTKOCTb
KOHCTPYKUMI B Npouecce Bo3BeaeHusi. Kpome aToro creyet npegycmaTpuBaTth MEPONPUSTUS: (KOHCTPYKTUBHbBIE M TEXHOMOIMYECKME,
a npu HeobXoAMMOCTM - BbINONTHEHNE pacyeTa), orpaHnYMBatoLLMe 0bpasoBaHMe U PasBUTNE TEXHONMOTUYECKUX TPELLMH.

OTKNOHEHUSI KOHCTPYKLUMIA OT NMPOEKTHOMO MOMOXEHUS He OOMKHbI NPEeBbIWaTh AOMYCTUMbIX 3HAYEHWIN, YCTAHOBMEHHbIX AMs
COOTBETCTBYHOLLMX KOHCTPYKLMIA (KOMOHH, 6anok, nnuTt) 3gaHuin n coopyxenuin (CM 70.13330).
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11.4.6 KoHCTpykumm cnepyeT copepXaTb Takum 06pas3oMm, 4TOObl OHW BLIMOMHANM CBOE HasHayeHwe, NpPeaycMOTpPEeHHOoe B
npoekTe, B TeYeHWe YCTaHOBIIEHHOro Cpoka CryxObl 34aHMs unu coopyxeHus. Heobxogumo cobniofjatb pexum 3akcnnyatauuv
OETOHHBLIX W KENe300EeTOHHbIX KOHCTPYKLUMIA 303aHUA UM COOPYXXEHWUWA, WCKIIOYaloWMN CHWXKEHME WX Hecylen crnocobHocTw,
3KCNNyaTauMoOHHOW NPUrogHOCTU U OOMrOBEYHOCTU BCMEeACTBME TPYObIX HapyLIEeHWA HOPMUPYEMbIX YCIOBWUIA 3KCNyaTauum
(neperpyska KOHCTPYKUMW, HecoOMnogeHne CPOKOB MPOBEAEHUS  MMaHOBO-NpeaynpeauTenbHbIX  PEMOHTOB, MOBbILIEHUE
arpeccuBHocTM cpedbl M T.n.). Ecnm B npouecce akcnnyatauum o6GHapyXeHbl MOBPEXAEHWS KOHCTPYKLMW, CHwXawwue ee
6e3onacHOCTb 1 NPEenATCTBYIOLLME ee HOPMarnbHOMY (YHKLMOHUPOBAHWIO, CreayeT BbINOMHUTL MEPONPUATUS, NPEAYCMOTPEHHbIE B
paspene 12.

11.5 KOHTPOIb KAYECTBA

11.5.1 KoHTponb KayecTBa KOHCTPYKUMWA [OMKEH YCTaHaBnuBaTb COOTBETCTBME TEXHUYECKMX MNoKasaTenen KOHCTPYKUMM
(reomeTpuyecknx pa3amepoB, NMPOYHOCTHbIX NokasaTtenen 6eToHa u apMaTypbl, MPOYHOCTU, TPELUMHOCTONKOCTU U AeddOpMaTMBHOCTU
KOHCTPYKLMM) NPU UX U3FOTOBMEHWUM, BO3BEAEHUW 1 3KCMyaTaumu, a Takke napaMeTpoB TEXHOMOMMYECKMX PEXMMOB NPON3BOACTBA
nokasarensim, ykasaHHbIM B npoekTte, CI 48.13330, FTOCT 13015.

Cnocobbl KOHTpONs kavecTBa (NpaBuna KOHTPOrsl, METOAbl UCMbITaHWUIA) pernaMeHTUPYHTCS COOTBETCTBYOLUMMI CTaHAapTaMu
N TEXHUYECKUMU YCIIOBUSIMU.

11.5.2 Ina obecneveHns TpeboBaHni, NpeabaBnaeMblX K OETOHHbIM 1 Kerne300eTOHHbIM KOHCTPYKLMAM, crieqyeT Npon3BoavTb
KOHTPOMb KayecTBa NpoayKumK, BKITHOYaOLWMIN B cebs BXOOAHOMW, OnepaumoHHbIA, NPUEMOYHbIV U 9KCNyaTaLuNOHHbIA KOHTPOSb.

11.5.3 KoHTponb npovHocT 6eToHa criegyeT NpousBoaMTb MO pesyrbrataM MCMbITaHUst UMK crnieumanbHO M3rOTOBMEHHbIX UMK
OTOOpPaHHbIX 13 KOHCTPYKLUMM KOHTPOSbHbIX 06pa3suos no FOCT 10180, FOCT 28570, nnbo meTogamun HepaspyLuatoLwero KOHTPons
no FOCT 17624, TOCT 22690.

[1nsi MOHONMUTHbIX KOHCprKLLVIVI cnenyet npon3BognTb CMJSIOLLIHON KOHTPOJ1b NPOYHOCTU OeToHa Hepa3pywawnwmnMmm metogamu, C
o6s3aTenbHbIM nocTpoeHnemM rpagynpoBOYHbIX 3aBucMMocTen. B uckniounTenbHbIX cny4dasnx (I'Ipl/l OTCyTCTBMM [OCTyna K
KOHCprKLI,VIHM) AonyckaetTca nposegeHune KOHTPOA MpPOYHOCTU ©eToHa MOHOMUTHBIX KOHCprKLI,VIVI N0 KOHTPOJIbHbIM o6pa3uaM,
M3roToBJIEHHbIM Ha MeCTe YKInaaku GETOHHOM CMecu U TBepAaeBLWNM B yCNoOBUAX, UOEHTUYHbIM TBepaeHUo OeToHa B KOHCTPYKUMAX.

OueHKy npovHOCTM OGeToHa cnegyeT NpPoOBOAMTL cTatucTudeckumm metogamm no FOCT 18105 ¢ ydyetoM (hakTMYeECKOn
ogHopoaHocTh 6eToHa no npovHocTU. Mpu KOHTpone NPOYHOCTU GETOHA HepaspyLlalWwuMU MeTogamu ogHOPOAHOCTL MPOYHOCTU
B6eToHa onpeaensoT C y4eTOM MOrpPeLLHOCTM NPUMEHSEMbIX HEPa3pyLUaLLNX METOAOB onpedeneHns NPoYHOCTM BeToHa.

MNpyMeHeHne HecTaTUCTUYECKUX METOOOB KOHTPOMS MPOYHOCTM GeToHa JonyckaeTcs AnS eAUHWUYHBIX KOHCTPYKUMA unu B
HavanbHbIN Nepuog NPOM3BOACTBA, WNW MNPWU NPUMEHEHUW Hepaspylualwmux MeTogoB onpeaeneHnss npovyHoctn 6eToHa ¢
NCMONb30BaHNEM YHUBEPCAlbHbIX 3aBUCUMOCTEA C WX MPUBA3KOM K OETOHY KOHTponupyemown naptum 6e3 nocTpoeHus
rpagyvpOBOYHbIX 3aBUCUMOCTEN, a TakKe, B UCKITHUYUTENbHBIX CIy4asax, NPy KOHTPOe NPOYHOCTM BETOHA MOHONMUTHBIX KOHCTPYKLWIA
MO KOHTPOIbHbIM 06pasLam, U3roTOBMEHHbIM Ha CTpouTenbHoW nnowaake no FTOCT 18105.

11.5.4 KoHTponb MOPO30CTONKOCTM, BOAOHENPOHMLI@EMOCTU 1 NnoTHoCcTK 6eToHa cnegyeT npounssoanTb no FOCT 10060, FOCT
12730.0, FOCT 12730.1, FOCT 12730.5, FOCT 27005.

11.5.5 KoHTponb nokasaTenen kadyecTBa apmaTtypbl (BXOOHOW KOHTpOMb) crnegyeT npouM3BOOUTL B COOTBETCTBUM C
TpeboBaHVAMN CTAaHOAPTOB Ha apMaTypy.

KoHTpornb kadyecTBa cBapo4yHbIX paboT npounssogaT cornacHo CIM 70.13330, FOCT 10922, FTOCT 23858.

11.5.6 OueHuBaTb NPUrOAHOCTb COOPHBIX KOHCTPYKUMA MO MPOYHOCTH, TPELMHOCTOMKOCTM W AedopMaTUBHOCTU
(akcnnyaTaumoHHoun npurogHocTn) cnegyet cornacHo FTOCT 8829 npobHbIM HarpyXEHNEM KOHCTPYKLIMWN KOHTPOMbHOW Harpy3Kkow umnm
BbIBOPOYHBLIM UCMbITAHWEM C HarpyxeHvem [0 paspylleHus OTAeNbHbIX COOPHbIX WM3OEenuin, B3ATbIX M3 NapTUM OOQHOTUMHbLIX
KOHCTpyKumin. OueHuBaTb NPUrOAHOCTb KOHCTPYKLUMU MOXHO TaKKe Ha OCHOBE pe3yrnbraToB KOHTPOMS KOMMMeKkca eOUHWYHbIX
nokasarenen (ons COOPHbIX M MOHOMUTHBIX KOHCTPYKLUIA), XapaKTepU3YKLMX MPOYHOCTb GETOHa, TOMWUHY 3alMTHOrO Chos,
reoMeTpuyeckme pasmepbl CEYEHUA U KOHCTPYKUWUA, pacrnonoXeHue apmatypbl U MPOYHOCTb CBapHbIX COEAWHEHW, AnameTp U
MexaHu4yeckme CBONCTBa apMaTypbl, OCHOBHbIE pa3Mepbl apMaTypHbIX U3AENNA N 3HAYEHNE HaTSHKEHWs apMaTypbl, Nofy4yaemblX B
npoLecce BXOAHOro, onepaLyoHHOro U MPUEMOYHOro KOHTPOSS.

11.5.7 Tllpuemky OGETOHHbIX W >Xene3oBeTOHHbIX KOHCTPYKLMA Mocne WX BO3BEAEHWsI CreayeT OCYLWEecTBAsTb MnyTem
YCTaHOBIEHWNsSI COOTBETCTBUSI BbINOMHEHHOM KOHCTPYKUMM npoekTy (CIM 70.13330).
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MpuemKy cOOpHbIX BETOHHBLIX M Xene3o0b6eTOHHbIX U34EeNUA U KOHCTPYKUUIA cniegyeT ocywectenate no CIM 130.13330 n [OCT
13015.

12 TPEBOBAHUSA K BOCCTAHOBJIEHUIO U YCUNEHUIO XENE3OBETOHHbIX KOHCTPYKLIUA
12.1 OBLUIME NOJTIOXKEHUA

BoccTaHoBneHue 1 ycuneHue Xene3obeToHHbIX KOHCTPYKUMIA CrieqyeT NpoM3BOAUTL HA OCHOBE Pe3ynbTaToB WX HATYPHOro
obcnenoBaHusi, MOBEPOYHOIO pacyeTa, pacyera v KOHCTPYMPOBaHMWS YCUINMBAEMbIX KOHCTPYKLUIA.

12.2 HATYPHbIE OBCJIEAOBAHUA KOHCTPYKLMA

HaTypHbIMU 06CnefoBaHMsIMU B 3aBUCMMOCTM OT KOHKPETHOW 3a4auu JOMKHbI ObiTb YCTAHOBMEHLI: COCTOSIHUE KOHCTPYKLMW,
reoMeTpuyeckne pasmepbl KOHCTPYKLMIA, apMUPOBaHNE KOHCTPYKLIMIA, NPOYHOCTL GETOHA, BMA U KrNacc apMmaTypbl U ee COCTosiHMe,
NPornbbl KOHCTPYKLMIA, LUMPUHA PacKpbITUSE TPELLMH, UX ANUHA U pacrnonoXeHne, pasmepbl 1 XxapakTep 4edeKToB 1 NoBpexaeHUi,
Harpysku, ctaTmyeckasi cxema KOHCTPYKLWNA.

12.3 MNOBEPOYHbIE PACYETbI KOHCTPYKLIUNA

12.3.1 ToBepoYHble pacyeTbl CYLLECTBYIOLWMX KOHCTPYKUMIA criedyeT MpousBOAMTb MPU U3MEHEHWM OENCTBYIOLMX Ha HUX
Harpy3oK, YCroBMWii 3Kcniyatauum M OGbEeMHO-MNaHMPOBOYHbBIX PELUEHWI, a Takke MNpu OBHaPYKEHUU CepbesHbIX AedEKTOB U
MOBPEXAEHUIM B KOHCTPYKLIMSIX.

Ha ocHoBe NOBEPOYHbIX pac4yeToB yCTaHaBNMBAKT MPUroaHOCTb KOHCTp}/KLI,VIVI K aKcnnyatauuu, HeO6X0,E|,VIMOCTb NX ycurneHus,
HeobXOANMOCTb CHVXKEHNS 3KCI'IJ'IyaTaLLVIOHHOIZ Harpy3ku nnuv noriHyr HenpurogHoCTb KOHCprKLlI/IIZ.

(N3meHeHHas pegakuusa, U3m. N 1).
12.3.2 lMoBepoyHble pacyeTbl HEOOXOAMMO MPOM3BOAMTL Ha OCHOBE MPOEKTHbIX MaTepuanoB, AaHHbIX NO WU3rOTOBMEHWUID U
BO3BEAEHMIO KOHCTPYKUMI, a Takke pesyrkTaToB HaTypHbIX 0bcrenoBaHuii.

Pac4yeTHble cxembl npun nposegeHnn noBepOYHbIX pacyeToB crneayet NnpuHMMatb C y4eTOM YCTaHOBJIEHHbIX (*)aKTVI‘-IeCKVIX
reomeTpn4ecknx pasmepos, (*)aKTI/I'-IeCKOFO COEAMHEHNST U B3aMOOENCTBUS KOHCprKLl,VIIZ N 3nemMeHToB KOHCprKLlI/IIZ, BbIABJTIEHHbIX
OTKINOHEHUI npu MOHTaxe.

12.3.3 TloBepo4yHble pac4yeTbl criegyeT MNpou3BOAMTb MO Hecylen cnocobHocTn, gedopmaumsm U TPELLUMHOCTONKOCTMU.
Honyckaerca He nNpou3BOAMTb MNOBEPOYHbIE pacyeTbl MO 3JKCNyaTauMOHHOW MPWUrOAHOCTW, €CMM NepemMeLleHus U LuMpuHa
PacKkpbITUA TPELUH B CYLLECTBYIOLUMX KOHCTPYKLUUSIX NPU MaKCMMarbHbIX (hakTUYECKMX Harpys3kax He MpeBOCXOAAT AOMYCTUMbIX
3HAYeHU, a YCUNUA B CEYEHWSX INEMEHTOB OT BO3MOXHbIX Harpy3oK He MpeBbIWAalT 3HAYEHUN YCUnui OT haKTUYeCKM
OEeNCTBYIOLLMX HarpysoK.

12.3.4 Pac4yeTHble 3Ha4YeHns xapakTepucTuk 6eTtoHa npMHumatoT no Tabnuue 6.8 B 3aBMCUMOCTM OT Knacca 6eToHa, ykasaHHOro
B MPOEKTe, WM YCMOBHOIO Krnacca ©OeToHa, onpeaensieMoro C MOMOLLb NepeBoAHbIX KoadduumeHToB, obecnevnBatoLLmx
3KBMBANEHTHYIO MNPOYHOCTb MO (PAKTUYECKOW cpedHeill NPOYHOCTM OeToHa, MoNyYeHHOW No pesynbratam MCMNbiTaHuii GeToHa
METO4aMU HepaspyLUatoLLEro KOHTPOMS UK MO UCTbITAHUAIM OTOGPaHHbLIX U3 KOHCTPYKLUUM 06pa3sLoB.

12.3.5 PacueTHble 3Ha4YeHUs xapakTepucTUK apmaTtypbl MpuHMMaloT no Tabnuuam 6.14 n 6.15 B 3aBMCMMOCTM OT Knacca
apmaTypbl, yKazaHHOro B NpoekTe, UM YCMOBHOIO Knacca apMaTypbl, onpegensieMoro ¢ NoMoLLbi0 NepeBoAHbIX KOIMOULNEHTOB,
obecneynBaloLLMX IKBUBANEHTHYI MPOYHOCTb MO PaKTUYECKMM 3HAYeHWAM CpegHen MPOYHOCTW apmaTypbl, MOfyYeHHOW Mo
pe3ynsTaTamM ucnblTaHuin obpasLoB apMaTypbl, 0TOBpaHHbLIX U3 obcreayeMbiX KOHCTPYKLMIA.

Mpy OTCYTCTBUM NPOEKTHbIX AaHHbIX U HEBO3MOXHOCTM OTOOpa 06pa3uLoB AOMYCKaeTCA KNacc apmaTypbl yCTaHaBnmBaTb MO
BMAY Npodunsa apmaTypbl, @ pacyeTHble CONpoTMBNEHUA NpuHMMaTb Ha 20% HWKe COOTBETCTBYIOLMX 3HAYEHWA, OTBEYaloLmX
OaHHOMY Kriaccy.

12.3.6 Mpu NpoBeaeHUM NOBEPOYHBIX PACYETOB AOIKHbI GbiTh YYTeHbl AE(EKTbI U MOBPEXAEHNUS KOHCTPYKLUMM, BbISIBIIEHHbIE B
npouecce HaTypHbIX 06CnefoBaHuUii: CHDKEHUE MPOYHOCTM, MECTHbIE MOBPEXAEHUS UMW paspylleHus B6eToHa; obpbiB apMaTypbl,
KOpPPO3uUs apMaTypbl, HapyLLUEeHWe aHKepOBKW M CLeMnsieHnst apmatypbl ¢ 6eTOHOM; ornacHoe oBpasoBaHue M pPackpbiTUe TPeLUuH;
KOHCTPYKTUBHbIE OTKIOHEHWUS OT NPOEKTa B OTAESbHbIX 3IEMEHTaX KOHCTPYKLMW U UX COEOMNHEHUSIX.
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12.3.7 KoHcTpykuun, He ypoBneTsopsitoime TpebOBaHMAM MOBEPOYHbIX pPaCYETOB MO  HeCylen CnocobHoCTU w
3KCNNyaTauMoHHOW NPUrogHOCTU, NOANEXaT YCUMNEHNIO UK AN HUX O0IMKHA ObiTb CHKEHa SKCnnyaTaumoHHas Harpyska.

Ona  KOHCTPYKUWiA, He YOOBMNETBOPSIOWMX TpeboBaHUSIM MOBEPOYHbIX PAaCYETOB MO  3KCMNyaTaluUOHHOW MPUFO4HOCTY,
JoryckaeTcsi He npeaycMaTpuBaTh YCUNEHUs NIMGO CHUXKEHWS Harpysku, ecnu dakTuyeckme nporvbbl NpeBbILIAT AOMYCTUMbIE
3HaYeHUsl, HO He MpPensTCTBYIOT HOPMarnbHOM 3JKCMnyaTauuu, a Takke ecnu (akTUYeckoe pacKpbiTe TpeLWH MpeBbillaeTt
[OMNyCTUMbIE 3HAYEHWsl, HO He CO34aeT ONacHOCTU Pa3pyLUEHUS.

12.4 YCUNEHWE XENE3OBETOHHbIX KOHCTPYKLIMA

12.4.1 YcnneHne xene3obeTOHHbIX KOHCTPYKLMIA OCYLLECTBSIIOT C NOMOLLBIO CTanbHbIX 3r1eMEHTOB, 6eTOHa 1 xene3obeToHa,
apmaTypbl 1 MONNMEPHbLIX MaTepunanos.

12.4.2 MNpwn ycuneHum >xene3obeToHHbIX KOHCTPYKLMI criedyeT YYnTbiBaTb HECYLLYIO CMOCOBHOCTb Kak 311IEMEHTOB YCUMEHUs, Tak
N yCUNMBAEMOW KOHCTPYKUMMW. [ns 9Toro AomkHO 6biTb obecneveHo BKMOYEHWe B paboTy SreMEHTOB YCUIIEHUS U COBMECTHas UX
paboTta ¢ ycunvnBaemown KOHCTpyKumen. [na cunbHO NoBpexXaeHHbIX KOHCTPYKUuiA (npu paspyweHum 50% n bonee cedeHusi 6eToHa
unn 50% n 6onee nnowaau cedeHnss paboyert apmatypbl) arNeMeHTbl YCUMNEHNa criegyeT paccyMTbliBaTbh Ha NOMHYI0 AEWCTBYHOLLYIO
Harpysky, Npy 3TOM HecyLlasi CnocOOHOCTb YCUMMBAEMOW KOHCTPYKLMM B pacyeTe He YYUTbIBAETCS.

Mpwn 3apgenke TpewuH C LIMPUHOW packpbiTua Bonee gonyctumon u Apyrux AedektoB GetoHa cnepyeT obecneuuBatb
PaBHOMPOYHOCTb Y4aCTKOB KOHCTPYKLMI, NOABEPTHYBLUMXCS BOCCTAHOBMEHUIO, C OCHOBHbIM BETOHOM.

12.4.3 Pac4yeTHble 3Ha4yeHus XapakTepucTtuk MmartepmanoB yCuneHma npuHUMMarT rno ,EI,eVICTByPOLIJ,MM HOPMaTUBHbIM OOKYMEHTaM.

Pac4yeTHble 3HaveHus XapakTepucTtuk martepuanos ycmnmsaemoﬁ KOHCTPYKUMN NPUHUMAKOT UCXOoOAA U3 MPOEKTHbIX AAHHbIX C
y4eToM pe3ynbraToB O6CJ'Ie[J,0BaHI/I9I cornacHo npasunam, NPUHATbLIM NMPU NOBEPOYHbLIX pacyeTax.

12.4.4 PacuyeT ycunvBaeMon Xene3obeTOHHOM KOHCTPYKUMM cregyeT npou3Bogute Mo obwmm npaBwuinam pacdeta
Kene3o0eTOHHbIX KOHCTPYKLMIA C Y4ETOM HanpsiKeHHO-A4eOPMUPOBAHHOIO COCTOSIHUS KOHCTPYKLMK, NMOSTYYEHHOTO eto [0 YCUIEHUS.

13 PACYET XXENE3OBETOHHbIX KOHCTPYKLIUA HA BbIHOCIIUBOCTb

13.1 Pacuyer ene3obeTOHHbIX KOHCTPYKUMIA Ha BbIHOCNMBOCTb CriedyeT BbIMOMHATb NpU  AENCTBUM  MHOFOKPaTHO
noBTOpSOLWENCcs (perynsapHon) Harpysku. [poBepka CONpoTMBAEHUSA MPU pacyeTe Ha BbIHOCIMBOCTbL BbINOMHSAETCA OTAENbHO ANS
6eToHa 1 apmatypbl.

PacueT Ha BbIHOCNMBOCTb BLIMOMHSAOT MO YNPYron cTagun ¢ TpelwmHam. PaGoTy pacTsaHyToro 6eToHa 1 cxkaTtoi apMaTypbl He
YYUTBIBAKOT M UX MPOYHOCTb Ha BbIHOCIIMBOCTbL HE PACCYMTLIBAETCS.

13.2 PacuyeT Ha BbIHOCMMBOCTb HEOOXOAMMO MPOU3BOAUTL U3 YCIOBUIA, MPU KOTOPbIX MaKCUMaribHbIE HAMpPsXeHWUs B CXaToM
6eToHe 1 pacTsaHyTOW apmaTtype OT MOBTOPSAIOLENCS HArpy3kn He MPeBbILWAT PpacveTHbIX CONpPOTUBNEHWI BeToHa n apMaTypbl Ha
cXXaTue 1 pacTsheHue no BbIHOCIMBOCTU COOTBETCTBEHHO.

13.3 Pac4eTHble conpoTtueneHna beToHa u apmMmaTtypbl No BbIHOCITMBOCTU B obuem cny4dyae onpegendrTcda C y4eTom
acMMmMmeTpun UuKnos Harpy>|<eHm71, KnaccoB 6eToHa u apmMartypbl (ﬂO NPOYHOCTUN Ha CxXaTue U pacTaXeHune COOTBeTCTBeHHO) ana

yucna umknos N=2-10%, ¢ UCNONb30BaHMEM HUCNAAAIOLEN KPUBOMUHENHON 3aBUCUMOCTM, MOMYYEHHON HA OCHOBAaHMW OMbITHBLIX
OaHHbIX.

Mpn onpegeneHnn pacyeTHbIX COMPOTMBIEHMI 6eToHa MO BbLIHOCIMBOCTWU credyeT yunTblBaTb BUA GeToHa (Tskenbln uim
nerkun), a Takke cocTtosiHne 6eToHa Mo BnaxHocTw. Npu onpegeneHnn pacyeTHbIX CONPOTUBIIEHUA apMaTypbl MO BbIHOCMBOCTU
crnepfyer yunTbiBaTb Hannume cBapHbIX COEOUHEHUN.

ACUMMETPUSA LIMKIOB Harpy>XeHWU XapakTepusyeTcsi OTHOLUEHUEM MUHUMAIbHBLIX U MaKCUMarlbHbIX HanpshkeHun B GeToHe u
apMatype B npegenax LKna U3aMeHeH sl Harpysku.

MpunoxeHue A

OCHOBHbIE BYKBEHHbIE OBO3HAYEHUA
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Ycunusi om eHewWHuUX Ha2py30K U 8o30elicmaull 8 NornepeyHoOM Ce4eHUU 3r1eMeHma

M3rnbaroLLmMii MOMEHT;

n3rnbamwLmn MOMEHT C y4yeToM MOMEHTa Yycunma npeaBapuTenibHOro obxaTtumsa
OTHOCUTENTbHO UeHTpa TAXeCTU NnpuBeaeHHOro Ce4eHus;

npoaosnbHaaA cmna;
nonepeyHaa cuna;

KpyTA LLMIA MOMEHT.

XapakmepucmuKku Mamepuasnos

HOPMAaTWBHOE COMPOTMBIIEHNE BETOHA OCEBOMY CXATHIO;

pacyeTHble COMPOTUBIEHUS GETOHA OCEBOMY CXaTWI ANs NPeaeribHbIX COCTOSIHUM
COOTBETCTBEHHO NEepPBOV 1 BTOPOI rpynn;

HOpPMaTMBHOE COMPOTMBIIEHNE BETOHA OCEBOMY PACTSKEHUIO;

pacyeTHble COonpoTUBNEHNA beToHa OCeBOMY pacCTaXeHUo Ond  npenenbHbIX
COCTOSIHWUIA COOTBETCTBEHHO I'IepBOVI n BTOpOl7I rpynn;

pac4yeTHoe conpoTuereHne 6eToHa CMATUIO;
nepegaToyHasi NPOYHOCTb GETOHA;
pacyeTHoe COMPOTUBIIEHNE CLEMIEHUS apMaTypbl C GETOHOM;

pacyeTHble COMPOTMBIEHWUS apMaTypbl PacTSHKEHWIO AN NPefenbHbIX COCTOSHMIA
COOTBETCTBEHHO NEepPBOV 1 BTOPOI rpynn;

pacuyeTHOe COMPOTMBIIEHWE NOMNEPEYHOI apMaTypbl PaCTSKEHWIO;

pac4yeTHOe COonpoTUBIIEHNE apMaTypbl CXKaTUo ANA npeaenbHbIX COCTOSAHUIA nepBon
rpynnbl;

HavanbHbIA MOAYMb YNPYrocT 6GeTOHa NpW CXaTuK U PacTSXKEHUN;
npvBeAeHHbIN Mogynb AedopmMannm cxatoro 6eToHa;
MoZynb YNpyroctu apmarypbl;

npvBeaeHHbIN Modynb AedopMaum apMaTypbl, PacrnonoXeHHOW B pacTsHYTON 30He
ariemMeHTa C TpeLHamMu;

npepgeribHble OTHOCUTENbHbIE necbopmau,mm GeToHa COOTBETCTBEHHO npun
pPaBHOMEPHOM OCEBOM CXaTu N OCEBOM pPaACTAXEHUWU;

OTHOCUTENbHbIE iechopMaLIMU apMaTypbl NPy HAaNPsKEHWUN, PaBHOM A ;

OTHOCUTerbHble AedopmMaLmmn ycaaku 6eToHa;

K03pULMEHT Non3ydecTn GETOHA;
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('DEJ,C?‘

OTHOLLIEHWE COOTBETCTBYIOLLMX MOAYIEl YNpyrocTn apmatypsl &, 1 6eToHa &j,.

XapakmepucmuKu rosioxXeHusi I'IpOdOJ'IbHO[] apmamypebl 8 roriepe4yHomMm ced4eHuuU srnemeHma

0603HaYeHve NPOAOCLHON apMaTypbl:

a) NPV HanM4YMKn CXaTon U pacTAHYTOM OT OEWCTBUSA BHELUHEN Harpy3Kku 30H CEYEHNs -
PacnonoXXeHHOW B PacTsHYTON 30HE;

6) npu NOMHOCTBID CXaToOM OT [AEeWCTBUS BHELUHEW Harpy3kM CevyeHun -
pacnofioKeHHOW Y MEHee CXaTol rpaHn CeYeHus;

B) NPW NOSIHOCTBIO PACTAHYTOM OT AEMCTBUS BHELLHENR Harpy3ku ceYeHum:

ONsi BHELLEHTPEHHO PacCTAHYTLIX 3NTEMEHTOB - PACMONIOXKEHHON y Gornee pacTaHyTon
rpaHn cevyeHus:;

ANS LEeHTPanbHO-paCTAHYTbIX 3MEMEHTOB - BCE B NONEPeYHOM CeYEHUN INEMEHTa;
0603HaYeHve NPOAONLHOM apMaTypbl:

a) NPV HanM4YMKn CXaTon U PacTAHYTOM OT OEWCTBUSA BHELUHEN Harpy3ku 30H CEYEHNs -
PacronoXXeHHOWN B CXKaTOW 30HE;

6) npu NOMHOCTBID CXaToOM OT [AEeWCTBUS BHELUHEW Harpy3kM CevyeHun -
pacnosfioXeHHoW y 6oree cxXaTol rpaHy CeYeHus;

B) NPV MOMHOCTbI pacTSHYTOM OT [eNCTBUS BHELUHEW Harpy3ku CeyYeHuu

BHELIEHTPEHHO PACTSHYTbIX 3MIEMEHTOB - PACMONOXEHHOW Y MEHee pacTsHYTON rpaHu
CeyeHust.

I'eomemput/eCKue Xapakmepucmuku

LUMPVHA NPSAMOYIONbHOIO CEYEHUST; LIMPUHA pebpa TaBpoBOro 1 ABYTABPOBOIO
ceveHunn;

LUIMPMHA MOJIKW TaBPOBOrO M ABYTaBPOBOrO CEYEHMUIN COOTBETCTBEHHO B PACTAHYTOM 1
cXXaTol 30Hax;

BbICOTa NPAMOYrofibHOro, TaBpoBOIro U AByTaBpPOBOIo ceyeHun;

BbICOTa MOSKM TaBPOBOrO M [ABYyTaBPOBOrO CEYEHUI COOTBETCTBEHHO B PacTAHYTOW 1
cXaTon 30Hax;

paccTosiHME OT paBHOAEWCTBYIOLLEN YCUIMWIA B apMaType COOTBETCTBEHHO 5 1 5 [o
onuxanLien rpaHn ceveHus;

paboyasi BbicOTa CEYEHUs], paBHasi COOTBETCTBEHHO J — ¢ U 1 — '
BbICOTa CXaToW 30Hbl 6eTOHa;

X
OTHOCKTENbHAsi BbICOTa CXKaTow 30HbI BETOHa, paBHadA E )

0

pacCToAaHue Mmexay Xxomytamu, uSMepeHHoe no ArnnHe arnemMeHTa;
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9KCLUEHTPUCUTET  NPOJOMbHOM  cunbl A OTHOCWUTENbHO  LEHTpPa  TSHKECTM
NPUBELEHHOIO ceveHnd, onpeaendemoii ¢ ydetom 7.1.7 n 8.1.7;

pacCTOSIHUS OT TOYKU MPUIOXEHUS NpoaorbHOM cunbl A [0 paBHOOENCTBYHOLLEN
YCUINWIA B apMaType COOTBETCTBEHHO 5 U 5 ;

OKCLUEHTPUCUTET yCuUnna npensaputernibHOro 06XaTns OTHOCUTENBHO LeHTpa TAXeCTn
npuBeaeHHOro cevyeHus;

paccTosiHME OT HEWTPArIbHOW OCK [0 TOYKM MPUIIOXKEHUS] YCUNUSI NPeaBapUTENbHOIO
06aTusi C y4eToM 13rnbaroLero MoOMeHTa OT BHELLHEN Harpy3Ku;

PaCCTOAHMNE OT TOYKM NMPUNOXEHUA ycunua npeaBapuUTeribHOro obxaTtumsa NP (¢

yyeToM wm3rnbaiowlero MOMEHTa OT BHEWHeW HarpyskM [0 LUeHTpa TSKecTu
pacTAHYTON UNN HAMMEHee CXXaTown apmartypbl;

nponeT arnemMeHTa;
OnMHa 30Hbl aHKEePOBKU;
ONnHa 30HbI Nepeaadn npeaBapuTeribHOro HanpsaXxeHua B apmMmartype Ha 6eToH;

pacyeTHas AnvMHa aneMeHTa, NoABEpratoLLErocsi 4ENCTBUIO CXKUMAIOLLEN NPOAONbHON
cuUnsbl;

paanyc nHepumm nonepeyHoro ce4vyeHua arneMeHTa OTHOCUTENbHO LUeHTpa TAXeCTU
ceveHund;

HOMMWHArnbHbIA OMaMeTP CTEepPXHEW COOTBETCTBEHHO MPOAONBHOM W MOMNEepevyHon
apmartypbl;

nrowaan cevYeHnst apMaTypbl COOTBETCTBEHHO 5 u 5 ;

nnowagb ced4eHnda XOMYTOB, PaCMOSIOXKEHHbIX B ofHomn Hopmaanon K I'IpO,EI,OJ'IbHOIZ
OCK anemMeHTa NJyI0CKOCTH, nepeceKarou.l,elh HaKNoOHHOEe ceYeHune;

KO3 MDULNEHT apMUPOBaHWS, ONpedensieMbld Kak OTHOLLUEHME Nowagn CeyYeHust
apmatypbl 5 K NrioLaan nonepeyHoro ceveHns anemeHTa & - 4 6es yyerta cBecos
CXaTbIX N PacTAHYTbIX MOMOK;

nnowiagb Bcero 6eToHa B NONepeyHoM CeYeHNM;
nnotaab ceyeHns 6eToHa CXXaTol 30HbI;
nrowazb cevyeHuss 6eToHa pacTsHYTON 30Hbl;
nnowiaab NPYBEAEHHOTO CeYEeHNs 3NeMeHTa;
nnowaab cMaTus 6eTonHa;

MOMEHT WMHEpLUM CeveHuss Bcero 6eToHa OTHOCUTENbHO LEHTpa TSHKECTU CeveHus
3MeMeHTa;

MOMEHT uHepuun npuBegeHHOro ceyeHnda anemMeHTa OTHOCUTENIbHO ero ueHTpa
TAXECTU;

MOMEHT COMNPOTUBNEHUNA Ce4YeHna anemMeHTa ana Kpa|7|Hero pacTAHYTOro BOJIOKHA.
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Xapakmepucmuku npedeapumeribHO HarnpsiXXeHHO20 arieMeHma

PN - ycunve npeaBapuTenbHOrO 06XaTusi C  y4eToM MoTepb  MpeaBapuTeribHOro
b
P HanpshkeHust B apmaType, COOTBETCTBYHOLUMX paccMaTpuBaeMow craguu paboTbl
3MNeMeHTa;
Plflll itfzj - ycunve B Hanpsiraemoli apmMatype C y4eTOM COOTBETCTBEHHO NEpPBbIX U BCEX MOTEPb

npefBapuUTENbHOMO HAMPSKEHUST;

G.S - npeaBapuTeribHoe HanpaxeHue B HanpﬂraeM0|7| apmMmatype C Yy4YeToM noTepb
P npenBapuUTeribHOro HanpsXeHud B apMartype, COOTBETCTBYHOLLNX paccmaTtpuBaemMon
cTagumn pa6OTbI ANeMeHTa;

"E‘G.sp - noTepv NpegBapuUTENbHONO HaNPSXKEHUs B apMaType;

G, - CKUMatoLMe HanpshkeHusl B 6ETOHe B CTaguy NpegBapuUTENbHOMO oGxaTust ¢ y4eTom
P noTepb NpeABapuTENbHOIO HamnpshHkeHUsl B apmarype.

MpunoxeHue b

PACYET 3AKINAOHbIX OETANEN
B.1 PacueT HopmarbHbIX aHKepOB, MPUBApPEHHbIX BTABP K NIIOCKAM 3neMeHTam CTarbHbIX 3aknagHblx AeTanen, Ha JeiicTBue

n3rnbatoLmx MOMEHTOB, HOpMalbHbIX W cABurarowimx cun ot cTaTtudeckom Harpys3kuy, pacnofoXXeHHbIX B OOHOW NIOCKOCTN
cuMmmMmeTpumn 3aknagHou getanu, Nnpon3BoaAT U3 yCrioBUA

Nﬂ

Q . .
Pl T 2 (B.1)
Qan,j,ﬂ Nﬂn,_}',ﬂ

roe Nan,j - Hambonbluee pacTtdarmealollee ycunme B OQHOM pAaay aHKepoB, paBHOE!:
M oON
Nn ;= —+——; (B.2)
zZ Han

Qﬂn,j - casurarllee ycunue, npuxogsduleecda Ha oaunH paa aHkepoB, paBHOE!:

— 0,30
Qan,_j = < SoF (B.3)

Hﬂ?‘!

Nr;n - Hambornbluee cxMMmaroLlee ycunue B OOHOM pAny aHKepoB, onpeaendemMoe no cbopmyne

u_v

Nen = (5.4)

Han

QIIJ‘JJ,D - casurarolasa cuna, BoCnpuHMMaemMasa aHkepamu, onpenendetca no (bopmyne

Can ;0 = VsshHan s 4 8o By (.5)
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rae Vs sh - KO3 PULMEHT, NPUHNMaEMbIN paBHbIM 1,65;

N

an, j,0 - NPefeNbHas pacTsrmBaloLLlas cuna, BOCMPUHIMaEMasi OHUM PS/IOM aHKEPOB, ONpeaensioT no chopmyne

Nan,j,ﬂ =R, ﬂan,j . (B.6)
B dopmynax (B.1)-(B.6):
A, A, () - MOMeHT, HopMarnbHas W COBUralollasl Cunbl, OEACTBYIOWME HA 3aKNagHylo AeTarnb COOTBETCTBEHHO;, MOMEHT

onpegensdeTca OTHOCUTEINbHO OCH, paCI'IOJ'IO)KeHHOIZ B MJTOCKOCTU Hapy>|<H0|7| rpaHn NNacTuHbl U I'IpOXO,D,FILLI,eIZ Yyepes LUEeHTp TAXeCTu
BCEX aHKEepPOB;

#Hap - YNCNO pAAOB aHKEPOB BAOSb HarnpaBreHUA cABurarwLlen cunel; ecnn He obecnevmBaeTcs paBHOMepHaa nepepnaYa

cABuraoLLeit cunbl £} Ha BCe psifibl @aHKEPOB, TO MPW OMPefeneHn CABUTaloWero yeunus ., yuuTbiBaetcst He Gonee yeTbipex
PANOB;

Z - PacCToAaHne mMexay KpaIZHI/IMI/I pagamMn aHKepoB;
.t‘g[m i CyMMapHasa nnowagb nonepe4vyHoro ce4eHnsa aHkepoB Hanbonee HanpsaXeHHOoro paaa.

Mnowanb CeYeHUss aHKepoB OCTalbHbIX PSOAOB AOMKHA MPUHUMATBCA pPaBHOW MMOLWAAM CevYeHUsi aHkepoB Hawnbornee
HanpsKeHHoro psaa.

B dopmynax (Bb.2) n (B.4) HopmanbHasa cuna ff cumMTaeTcsl NONOXMTENbHOW, ecrniv HanpaBneHa OT 3akfiagHon aetanu (cwm.
pucyHok b.1), u oTpuuaTenbHOi - eCcriv HampaeneHa k Hel. B cryuasix, korga A, nomyyaer oTpuuaTernbHoe 3HayeHue, To B

dopmyne (5.3) npuHumator Mo, = IV .

Mpy pacnonoxeHun 3aknagHou AeTanu Ha BepxHen (Mpu 6eTOHMPOBaHUM) MOBEPXHOCTU U3LENUS 3HAYEHNE N:m npuHUMaoT
paBHbIM HYFIHO.

1 1-1
J'||Ir |.‘_ __.ﬂ,.,__ﬁ.,‘,__
9 < <Ll

N
-— N—t  S-totet-+
M .;- = = |0 . 0| &
AN
ber

PucyHok B.1 - Cxema ycunuin, eNCTBYIOLLMX HA 3aKnagHyro aeTanb
6.2 B saknagHon petann c aHkepamu, MNpMBapeHHbIMU BHaxNecTKy nog yrmom oT 15° go 30°, HakNoHHble aHKepbl
paccUMTLIBaIOT Ha AencTBre capuratoLlen cunel (npu (2 = A roe A - oTpbiBaowas cuna) no popmyne

— Q - Dsgj"?;n

Aﬂn,:’nc - Rs ) (B.7)

roe Aﬂn,:’nc - CyMMapHasa nnouwanb nonepe4yHoro cev4eHmna HaknoHHbIX aHKepOB;
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N7, - no dopwmyne (5.4).

Mpu 3TOM JOMXKHbI yCTaHaBNWUBATLCS HOPMaribHble aHKepbl, paccunTbiBaeMble Nno dopmyne (B.1) Npy 3HaueHnsX £y, , PaBHbIX
0,1 cosuratowero ycunus, onpegensiemoro no cdopmyne (b.3).

B.3 KoHCTpyKumMs cBapHbIX 3aknagHblX getanen ¢ npMBapeHHbIMU K HAM dfieMeHTamun, nepefaownmy Harpysky Ha 3aknagHble
Aetanun, gomkHa obecneuuBaTtb BKIOYeHWe B paboTy aHKepHbIX CTePXHEN B COOTBETCTBUMM C MPUHATOW PaCYETHOM CXEeMOW.
BHellHMe anemeHTbl 3aknagHbIX AeTanen U UX CBapHble COeanHeHUs paccumTbiBatoTca cornacHo CIM 16.13330. MNpw pac4yete
nnacTuH 1 pacoHHOro NpokaTta Ha OTPbIBAIOLLYH CUMY NMPUHMMAETCH, YTO OHU LUAPHUPHO COeAUHEHbl C HOpMarbHbIMU aHKEPHBIMMU
CTEPXHAMM.

Kpome TOro, TonwuHa nnactuvHbl { pacyeTHOW 3aknagHoW OeTanu, K KOTOPOW MpuBapuBaloTCA BTaBp aHKepbl, AOIDKHa
nNpoBepATbLCHA U3 YCroBUS

A

5
zzU,EﬁdanR—, (5.8)

S

rae o, - AMaMeTp aHKEPHOTO CTEPXHS, TPeByeMbIi Mo pacyeTy;

ng - pacyeTHOEe COMpOTMBIEHUE CTanu Ha cpes, NpuHnmMaemoe cornacHo CI1 16.13330.

[ns TMNOB cBapHbLIX CoeauHEHUI, obecneunBatoLLmMx OONbLUYHO 30HY BKIOMEHMS MMACTUMHbI B paboTy npu BbipblBaHUKN U3 Hee
aHKEpHOro CTEPXHS M COOTBETCTBYHOLWEM OOOCHOBaHWM BO3MOXHA KOPpekTupoBka ycnosus (5.8) Ana yMeHbLUeHUs TOMNLWMHbI
NNacTuHbI.

TonwmHa NNacTuHbl OSMKHA Takke yOoBMEeTBOPATE TEXHONOIMYeckMM TpeboBaHMaM No cBapke.

6.4 TMpu Hanuunm pacTArMBalLWUX YCUMMIA BO BCEX HOPMarbHbIX WM HaKMOHHbLIX aHKepax, NPUBAPEHHbIX K MITOCKUM
aneMeHTam 3aknagHon pgetanu, Heobxogumo npedycMoTpeTb obecneyeHve MpPOYHOCTM GeToHa Ha  BblkanbiBaHWe Mo
COOTBETCTBYHLLUM NMOBEPXHOCTSIM BblKanbIBaHUS.

PacuyeT Ha BblKanbiBaHWe AONycKaeTcs He MPOW3BOAMTb, €CNU KOHLbl aHKepoB 3aBedeHbl 3a MNpOoJofibHYH apMmaTtypy,
pacnonoXeHHY Y NPOTUBOMOSIOXHOM OT 3aKnagHOW AeTanu rpaHun Xene3oObeTOHHOW KOHCTPYKLMKW, a YCUITEHWs aHKepoB B BMAe
NNacTvH WM MOMEPEeYHbIX KOPOTHIWEN 3auennaiTca 3a CTEePXXHUM MPOAOINbHOM apMaTypbl AMamMeTpoM: He mMeHee 20 MM - npwu
CUMMETPUYHOM 3aLenfieHnun, He MeHee 25 MM - Npy HECMMMETPUYHOM. [pn 3TOM y4acToK Kene3obeTOHHON KOHCTPYKLUUU MeXay
KpavHUMN psidaMn aHKePOB NPOBEPSIETCA Ha AENCTBME COOTBETCTBYHOLLEN NOMNEPEYHON CUbI.

|_|pl/l OEeNCcTBUN COBUraKoLLmMX yCVIJ'II/IIZ Ha 3aKnagaHyk Aetarib Nno HanpabBlieHUK K Kpar Xene3o6eToHHON KOHCTPYKUUN TaKxe
Heobxoanmo npegycMarpmBeaTb obecne4veHue NPOYHOCTU Ha OTKasrbiIBaHUe 6eToHa.

MpunoxeHue B

PACYET KOHCTPYKTUBHbIX CUCTEM

B.1 Pacuet HeCYLNX KOHCTPYKTUBHbIX CUCTEM OOJKEH BKIO4YaTbh!:

- onpegeneHve ycunuin B anemeHTax KOHCTPYKTUBHON cUCTEeMbl (KOFIOHHAX, NAUTax NepekpbITUM U NOKPbITUSA, (dyHAAMEHTHbIX
nnuTax, CTeHax, agpax) U yCUrnun, eACTBYOLWMX HA OCHOBaHMSA (OYHOAMEHTOB;

- onpegeneHne nepemMeLLeHNn KOHCTPYKTUBHOW CUCTEMbI B LIENIOM U OTAENbHbIX €€ 3NIEMEHTOB, a TakKe YCKOPEeHUIN konebaHus
NEPEKPbLITUN BEPXHUX ITAXKEN;

- pacyeT Ha YCTOMYMBOCTb KOHCTPYKTUBHOMW CUCTEMbI (YCTOMYMBOCTb (POPMbI U MONOXKEHUS);

- OLieHKY HecylLLeln CrnocoBHOCTM 1 aedopMaLii OCHOBaHWS;
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- OLYEHKY COMPOTMBISEMOCTI KOHCTPYKTUBHOW CUCTEMbI NMPOrPECCUPYIOLLIEMY Pa3pyLUEeHUI0 (B OTAESbHbIX CryYasx).

B.2 Pacuet HecyLen KOHCTPYKTUBHOW CUCTEMbI, BKIOYAKOLWEN Hag3eMHbIE 1 NOA3EMHbIE KOHCTPYKUUU 1 DyHOAMEHT, crieqyeT
nNpon3BOauTb ANs CTagun 3Kcnnyataumu. B cnyyae cylecTBEHHOro M3MeHeHWs pacyeTHOW cuTyauuy B npouecce BO3BeAeHUS
pacyeT Hecyluen KOHCTPYKTMBHOW CUCTEMbI CriegyeT npov3BOauTb AN BCeX nocrefoBaTeNbHbIX CTagui BO3BeAEeHUs, NpuHMMas
pacyeTHble CXeMbl, COOTBETCTBYIOLLME paccMaTpmnBaeMbiM CTagusMm.

B.3 PacyeT Hecyluen KOHCTPYKTUBHOWM CUCTEMbI B OGLLEM criyyae crieqyeT Mpou3BOAMTL B MPOCTPAHCTBEHHOW MOCTaHOBKE C
Y4ETOM COBMECTHOW paboThbl HaA3EMHbIX 1 NOA3EMHbIX KOHCTPYKLMIA, (DyHOAMEHTA U OCHOBaHMWS NO4 HUM.

B.4 |_|pl/l pac4yeTe HeCyLlnX KOHCTPYKTUBHbIX CUCTEM, COCTOALLNX U3 CﬁOprIX ANEeMEeHTOB, crieayeT yuYnTbiBaTb NogatiiMBoOCTb UX
COENHEHNN.

B.5 Pacuer HeCylnX KOHCTPYKTUBHbIX CUCTEM chnegyetr npouv3BoauTtb C  NpPUMEHEHUEM NUHENHBIX U HENUHENHbIX
nedopmaunoHHbIX ()KeCTKOCTHbIX) XapaKTepUucTuk Kene3obeToHHbIX 3NTIEMEHTOB.

JIuHeliHble fedopMaLMOHHbIE XapakTepUCTUKM XKene306eTOHHbIX 3NIEMEHTOB ONPEAENsIOT Kak ANs CNMOLHOro ynpyroro Tena.

HenvHenHble ,Cl,eq)OpMaLll/IOHHble XapaKTepUCTukn XKene3o0EeTOHHbIX 3MEMEHTOB npn Wn3BECTHOM apMunpoBaHuUn criegyet
onpegendatb C y4eTtoM BO3MOXHOIo o6paaoBava TPEWMH B NonepeyvHbiX Ce4YeHUAX, a Takke C y4eTOM pas3BUTuUA Heynpyrnx
uecpopmaumﬁ B 6eToHe n apmMartype, COOTBETCTBYHOLLMX KpATKOBPEMEHHOMY U ONMUTENTbHOMY OEeNCTBUIO Harpysku.

B.6 B pesynbrate pacyeta Hecyu.l,eVl KOHCprKTMBHOI;I CUCTEMbl [OOJIKHbI ObITb YCTaHOBIEHbl. B KOJIOHHax - 3Ha4YeHusa
npoaosibHbIX N nonepeYHbIX cun, VI3FVI6aPOLIJ,VIX MOMEHTOB; B MNOCKUX MinTax ﬂeperbITVIVI, NOKPbLITUA U (*)yH,D,aMeHTOB - 3Ha4yeHunA
VI3FVI6aPOLLI,I/IX MOMEHTOB, KpPpyTALWKMUX MOMEHTOB, NonepeyHbiX 1 NpoaoSibHbIX CUI; B CTEHaX - 3Ha4YeHUA NpoAosibHbIX U cOABUTaOLLNX
cun, I/I3FVI6a}0LLI,I/IX MOMEHTOB, KPYTALUMX MOMEHTOB W NnornepeYvHbIX CUI.

OnpeaeneHme ycmnmﬁ B 3nemMeHTax KOHCprKTVIBHOVI Cuctembl cnegyet npom3BoauUTb OT nencreusg pacHeTHbIX MOCTOAHHbIX,
ANUTENbHbIX N KPAaTKOBPEMEHHbIX Harpy3ok.

B.7 B pesynbrate pacyeta Hecylleh KOHCTPYKTMBHOW CUCTEMbl OOMMKHblI OblTb YCTAHOBMEHbI 3HAYEHUS BepPTUKambHbIX
nepemMeLLeHnin (MpornboB) NEPeKPbLITUN U MOKPbLITUA, FOPU3OHTaNbHbIE NMEPEMELLEHUS KOHCTPYKTUBHOW CUCTEMbI, @ ONSA 34aHUNn
MOBLILLIEHHOW 3TAXHOCTU - TaKKe YCKOPEHWUs1 KonebaHWi MepeKkpbITU BEPXHUX 3TaXen. 3HayeHue nepemMelLeHVNn U YCKOPEHUS
konebaHun He OOMKHO NMpeBbIAaTh OMNYCTUMbIX 3HaYEHUN, YCTaHOBMEHHbIX COOTBETCTBYOLLMMN HOPMaTUBHBIMY OKYMEHTaMMU.

[opu3oHTanbHble nepemeLleHus KOHCprKTVIBHOVI cuctemMmbl cnegyet onpenendatb OoT OEencTBua pacyeTHbIX ()J,J'Iﬂ npenenbHbIX
COCTOSHUM BTOpOVI I'pyl'll'lbl) MOCTOAHHDbIX, ANUTENbHbIX U KPAaTKOBPEMEHHbIX TOPU30OHTalbHbIX U BEPTUKalbHbIX Harpy3okK.

BepTukanbHble nepemMeLleHnst (Npormbbl) MNepekpbiTUA U MOKPbLITUIA CrieqyeT onpefensitb OT AeNCTBUS HOPMAaTUBHbIX
MOCTOSIHHBIX W ANUTENbHbIX BEPTUKANbHbIX HAarpy3oK.

XKecTKOCTHbIe XapaKTEPUCTUKN 3NEeMEHTOB KOHCTPYKTUBHOW CUCTEMbI cregyeT npuvHUMaTb C YY4ETOM apMUPOBaHWS, Hanuuus
TpeLLmH n Heynpyrnx gedopmaumii B 6eToHe n apmatype cornacHo 8.2.26, 8.2.27.

YckopeHus konebaHui nepekpbITU BEepXHUX 3TaXkeW 34aHus criegyeT onpejendts Npu  OeWCTBUMM  NyNbCaLMOHHON
COCTaBSAIOLLEN BETPOBOWN HArpy3Ku.

B.8 llpn pacuete Ha yCTOMYMBOCTb KOHCTPYKTMBHOM CUCTEMbl CrnegyeT NPOW3BOAMTb MPOBEPKY YCTOMYMBOCTU HOPMbI
KOHCTPYKTMBHOW CUCTEMBI, @ TaKkKe YCTOMYMBOCTU MONOXKEHNS KOHCTPYKTMBHON CUCTEMbI HA ONPOKMAbIBAHWE U HA COBMWI.

B.9 Pacuer Ha yCTOVNVIBOCTb KOHCprKTVIBHOVI CuCTemMbl crneagyet npouv3BoAuUTb Ha JencTBne pacyeTHbIX MOCTOSAHHbIX,
ANUTEeNbHbIX N KpaTKOBPEeMEeHHbIX BEPTUKalbHbIX U TOPU3OHTAalIbHbIX HArpy3ok.

Mpn pacyete yCTOMYMBOCTU (POPMbI KOHCTPYKTMBHOW CUCTEMbI KECTKOCTHbIE XapPaKTEPUCTUKU 3MEMEHTOB KOHCTPYKTUBHON
CUCTEMbI NPUHMMAKOT C Y4ETOM apMMPOBaHUSA, HanNuuusa TpewwuH K Heynpyrux gedopmaumn B 6etoHe M apmatype. 3anac no
YyCTONYMBOCTY (POPMbI JOSMKEH ObITh ABYKpPaTHbLIM 1 Bonee.

Mpu pacyete yCTOVI‘-IVIBOCTM NONOXXEeHUA KOHCTPYKTUBHbIE CUCTEMbI CleayeT pacCcMaTpuBaTh Kak XXeCTKoe HeaedopMnpoBaHHoe
Teno.
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Mpw pacyeTe Ha onpokuabiBaHWe YAEPXXMBaKOLWMA MOMEHT OT BEPTMKaNbHOW Harpy3ku AOMKEH NpeBbiluaTbh ONPOKWAbIBAOLLMNA
MOMEHT OT FOPM3OHTaNbHON Harpy3ku ¢ koaduumeHTom 3anaca 1,5.

Mpn pacuyeTe Ha cOBWI yOepXuBawLwas ropmsoHTamnbHasi cuna AOfKHA MNpEBbIWaTb AEMCTBYHOLLYH CABUraloLWwyl Cuny C
koacpduumeHTom 3anaca 1,2. lNpu aTOM cnegyeTt yuntbiBaTh Hanbonee HebnaronpuaTHble 3HaYeHUs1 KOIPMPULIMEHTOB HAOEXKHOCTM
no Harpyske.

B.10 PacyeT Ha yCTOWYMBOCTL MPOTUB MPOrPECCHPYIOLLErO paspyLUeHUs AOMmKeH obecnevnBaTb MPOYHOCTb M YCTOMYMBOCTH
pOpPMbl  KOHCTPYKTUBHOM CUCTEMbI B LIENTOM MPU BbIXO4E M3 CTPOSi OOHOIMO KaKoro-nvbo arnemeHTa KOHCTPYKTUBHOW CUCTEMbI
(KONMOHHBI, y4acTKa CTeHbI, y4acTka NEePEKPbLITUS) 1 BO3MOXHOM MOCIeAyoLLEM pa3pyLLeHUn Grnivsnexawux anemeHToB. Kpome Toro,
B 0DOCHOBAHHbLIX Cryyasix paccMaTpUBAETCsl pacyeTHas CUTyauusi C BbIXOAOM W3 CTPOSi YacTWM OCHOBaHWs nog dyHOAameHTamu
(Hanpumep, B criydae 06pa3oBaHNs KapCTOBLIX MPOBAsioB).

B.11 PacyeT Ha yCTOMYMBOCTb MPOTMB MPOrPEecCUpYIOLLIEro paspyLleHUsl criedyeT Npov3BOAMTb MPU AEWCTBUM HOPMAaTUBHbIX
BEPTUKANbHbIX HArPy30K C HOPMaTUBHBLIMU 3HAYEHUAMW COMNPOTUBMEHUS BeToHa U apMaTypsbl.

B.12 OueHuBaTb HecyLyto CnocoBGHOCTb U AedopmaunyM OCHOBaHWSI CregyeT COrNacHO COOTBETCTBYHOLMM HOPMaTUBHbLIM
OOKYMeHTaMm npu OeNCTBUU YCUINNIA HA OCHOBAHWE, YCTAHOBMEHHbIX MPU pacyeTe KOHCTPYKTUBHOM CUCTEMbI 30aHWS.

MeTtoabl pacyeTa

B.13 Pacuert KOHCTPYKTUBHbIX CUCTEM NPOMN3BOAAT METO4AMU CTpOMTeﬂbHOVI MeXaHUKN. I'Ile 3TOM B 0bLuem cny4vyae nNnpuMeHarnT
MeTO[ KOHEYHbIX 31eMeHTOB, MeTO KOHEYHbIX pa3HOCTel71 n apyrme YncneHHble Metoabl.

B.14 [Ins oueHKM HecyLlen CnoCOBHOCTN NEPEKPLITUIA [OMNYCKAETCA NPUMEHSITb METOA, NPeAenbHOro paBHOBECHS.

B.15 Pacuer KOHCprKTVIBHOVI CUCTEMbI METOAOM KOHEYHbIX 3JIEMEHTOB MNPOU3BOAUTCA KakK I'IpOCTpaHCTBeHHOVI cTaTtn4eckun
HeOﬂpeﬂ,eﬂMMOVI CUCTEMDI.

B.16 MopgenvpoBaHMe KOHCTPYKTUBHbLIX CUCTEM MPOU3BOAST C MNPUMEHEHUEM OOOMOYEYHbIX, CTEPXHEBbIX, W Mpu
HEeoOXOANMOCTN OOBbEMHbIX KOHEYHbIX 3NTEMEHTOB.

B.17 lNpwn co3gaHmu NpoCcTpaHCTBEHHOW MOLENV KOHCTPYKTUBHOW CUCTEMbI CrledyeT yunTbliBaTb XapakTep COBMECTHOW paboThl
CTEepPXHEBbIX, 060NOYEYHbIX U 06 BbEMHbBIX KOHEYHBIX 3fIEMEHTOB, CBA3aHHbINA C Pa3fUYHbLIM YMCIIOM CTeneHen cBoboabl AN Kaxaoro
N3 yKasaHHbIX 311IeMEHTOB.

B.18 [edopmaTvBHbIE CBOWCTBA OCHOBaHWS CregyeT YYuTbiBaTb MNPUMEHEHMEM OOLLENPUHATBIX pPacyYeTHbIX Mogenen
OCHOBaHWs1, Pas3nnyHbIX TUMOB KOHEYHbIX 3NEMEHTOB MUIN KpaeBblX YCNOBUIA C 3aAaHHON NOAAaTIMBOCTbLIO, MOAENMPOBAHUEM BCEro
MaccuBa rpyHTa nog 3gaHneM n3 06beMHbIX KOHEYHbIX 3MIEMEHTOB, UMM KOMMIEKCHO - C NPYMEHEHNEM BCEX BbILLENEPEYNCIIEHHbIX
MEeTOA0B.

B.19 Ha nepBon CTaaum pacyeta KOHCprKTMBHOVI CUcTembl D,e(.bOpMaTVIBHOCTb OCHOBaHUuA gonyckaeTcd y4YmnTbiBaTb C NOMOLLbHO
KoahduumeHTa noctenun, NpUHUMaemoro no yCpeAHEeHHbIM XapaKTepuctmnkam rpyHToB.

B.20 lMpu ncnonb3oBaHUM CBalHbIX MM CBANMHO-MMUTHBLIX PyHOAMEHTOB CBau CrneayeT MOAENMpoBaTh Kak Kenes3obeToHHble
KOHCTPYKUMM WIU YYUTbIBaTb UX COBMECTHYH paboTy C rpyHTOM 060OLLEHHO, paccMaTpuBas OCHOBaHWE Kak eduHoe Lenoe ¢
npvBeAeHHbIMW KoadhduumneHTammn NocTenu.

B.21 lNpn NnocTpoeHUn KOHEYHO-3NEMEHTHOW pacyeTHOW MOoAenun pasmepbl U KOHUrypaumilo KOHEYHbIX 3fIeMEHTOB crneayeT
3apaBaTb, MCXOAS U3 BO3MOXHOCTEM MPUMEHSAEMbIX KOHKPETHBbIX PaCYETHbIX MporpaMmM, WU MpUHUMAaTb Takumu, 4ToObl Gbina
obecnevyeHa Heobxogumas TOYHOCTb OMPEeAENeHns YCUNuin No AJSIMHE KOMOHH W MO Nfowagn nnuT nepekpbiTui, pyHa4aMeHTOB U
CTEH.

B.22 XeCTKOCTHble XxapaKTepUCTUKN KOHEYHbIX 3M1EMEHTOB Ha MepBOHAYarbHOW CTaguMu pacyeTa KOHCTPYKTUBHOW CUCTEMBI,
Korga apMypoBaHuMe KOHCTPYKLUIA eLle He U3BECTHO, creayeTt onpeaensTb No NMMHENHbIM AedOpMaLMOHHBIM XapakTepucTMKam.

B.23 Mocne onpeneneHns TpebyeMoro copepaHusi apmaTtypbl B MAMTAX NepeKpbITUiA U MOKPLITUIA criedyeT Npou3BecTy
[OMOMHUTENbHBIA pacyeT MPOrMBOB 3TUX KOHCTPYKLIMIA, MPUHUMAA YTOYHEHHbIE 3HAYEeHUS U3TUBHBIX XECTKOCTHbLIX XapaKTepuUCTUK
MAUT C YYETOM apMUPOBaHUSA B OBYX HanpasBneHusiX.
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B.24 PekomeHOyeTcs BbINOMHWTL TakkKe AOMNOMHUTEMbHBIN pacdeT KOHCTPYKTUBHOW cuUCTEMbl Ans Ooree TOYHOW OLEHKU
n3rnbatoLmx MOMEHTOB B 3M1EMEHTAxX MEPEKPbITUI, MOKPbITUA U PYHOAAMEHTHbBIX NNUTax, a Takke NPOJOSibHbIX CUM B CTEHaX M
KOMOHHAX C YY4ETOM HENMHENHbIX XXECTKOCTHbIX XapaKTEPUCTUK KOHEYHbIX SNTEMEHTOB.

B.25 PacuyeT KOHCTPYKTUBHbBIX CUCTEM METOAOM KOHEYHbIX 3MIEMEHTOB crefyeT MpPOoM3BOAUTL C MPUMEHEHWEM crieumanbHbIX
CepTMOULMPOBAHHBLIX KOMMbIOTEPHBLIX MPOrpamm.

[ns KOHCTPYKTUBHBIX CUCTEM 34aHMI U coopyXeHun knacca KC-3 ¢ noBbIWEHHbIM YPOBHEM OTBETCTBEHHOCTU No [OCT 27751,
pacyeT HeoOXOAMMO BbINOSMHATL HE MEHee YeM Mo ABYM pasfnnyHbIM KOMMbIOTEPHbLIM NPOrpaMMaM He3aBNCYMbIMU OPraHM3aLnaMu.

B.26 PacyeT Hecyliel cnocobHOCTY MEepeKkpbITUA METOAOM MPEeAEenbHOro PaBHOBECUS credyeT MpPOW3BOAUTb, UCMONb3ysi B
Ka4yecTBe KpUTEPUS PaBEHCTBO PabOT BHELUHWX HArpy3ok U BHYTPEHHUX CUI HA NepeMeLLeHUsX B NpeaenbHOM paBHOBECUU NIUTLI
nepekpbITUS ¢ Hambonee onNacHOM CXemMol N3NoMa, XapaKTepusyioLLen ee paspyLleHue.

B.27 Pac4eT KOHCTPYKTMBHbBIX CUCTEM 30aHWIA U coopyxeHun knacca KC-3 ¢ noBbIWEHHBbIM YPOBHEM OTBETCTBEHHOCTM no FTOCT
27751, cnepyeT BbINOMHATL NPU HAYYHO-TEXHUYECKOM COMPOBOXAEHWUM CNeLnanM3npoBaHHON opraHM3aumu.

MpunoxeHue I'

AONATPAMMbI AE®OPMUPOBAHUA BETOHA

.1 AHanuTnyeckas 3aBMCMMOCTb KpMBOﬂMHeﬂHbIX anarpamm ,D,e(bOpMMpOBaHVIﬂ b6eToHa npuHNUMaeTCcd B BUAe:
Em = m;"ll':Em""'m:' J (1)
i
de, = dG, (B, v

A€ E£p,, Opys Hy, - COOTBETCTBEHHO OTHOCUTESbHble AeOpMaLMM, HaNPsXKEHWs, HadanbHble MOAYNW ynpyroctn (g - 3HaK
anddepeHunana);

#2 - MHOeKc Matepuana (ansa 6etoHa s = & Ai ; ANSA apmaTtypbl # = & );

Yy, - KO3((DNLMEHT U3MEHEHMS CEKYLLIEro Moayns, onpeaensembii no popmyne

Vi = (v = Sy I 1= @y 1 — g1 2 (r2)

30echb ﬁm - 3HaueHne KoapduuMeHTa B BEPLUMHE Anarpammbl (Mpu &, = 6m );

W[ - HavanbHbIi KO3(MULIMEHT U3MEHEHMS CeKyLlero Moayns (B Havane Awarpammbl WK B Hadyane ee KpUBONWHEWHOro
oTpeska);

@y, Gy - KOIPULNEHTLI, XapaKTepU3yIoLLMe MOMHOTY AMarpaMMbl Matepuana, G = 1— gy ;
T - YpoOBEHb npupatlleHunsa Hal‘lpﬂ)KeHVlVl, KOTOpblVl onpepgensaeTca Kak oTHoLWeHne
M={(Cp— Ol }f(ﬁm - Gm,gf)' , (r:3)
(O = e} 205

Gm,gf - HanpsaXeHud, COOTBETCTBYHOLWKME npeneny ynpyroctn Mmarepuana;

w.,r:';! - KO3(PPULMEHT M3MEHEHUSA KacaTenbHOrO0 MOAYMs, CBA3aHHbIA C KO3(PPULMEHTOM M3MEHEHMS CeEKyLLero Moayns

COOTHOLUEHNEM
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11 Op(vp— W) (0 +2051)
RN - - (F4)
Vm " 2""'m ':Gm - Gm,eij 1- 07— g

B dopmynax (I"2) n (I4) 3Hak "nnoc" npuHMMaloT Ans gunarpammsl 4eopMMpoBaHUst apMaTypbl U O51s1 BOCXOAsLLEN BETBU
anarpammbl  gedopmupoBaHnss 6eToHa, a 3Hak "MMHYC" - ONA HUCXOAsIWeW BeTBM AuarpaMmmbl AedopmupoBaHus GeToHa.
HucxoasLuyo BeTBb AnarpaMMbl paspeLlaeTcs UCNonb3oBaTh 10 YPOBHS HanpskeHun T 0,85 (¢ yuetom [2).

2 lMNpn OQHOOCHOM M OOHOPOOHOM CXaTum GeToHa wucxoaHas guarpamma gedopmupoBaHus 6eToHa (CM._pucyHok 1)
onuckiBaetcs 3asucmumoctamu (I11)-(I4), B KOTopbIx cnegyeT NpUHUMATL:

- ons obenx BeTBEN Anarpammbl

&y = _Rb,ser s Chel = 0; {"EJ :%EJ i((EbEb} »1=04 /Sy (I:5)

- ONS BOCXOASLLEN BETBU
vp=1; @ =2-25V, (r6)

- ANsi HUCXOOsLLEe BETBU
v = 2,050%,; o =1,950; -0,138. (r.7)

Bot = Ry cer
B(tgl = Epv)

6 By

Gy = - Rﬂ.x&r

PucyHok I".1 - KpuBonuHeliHble anarpammbl 4edopMmpoBaHus 6eToHa

Abumcca* BepLUNHEI AnarpaMMbl OCEBOIO CxxaTunsi 6eToHa onpepensieTcs no dopmyrne

* TekcT OOKyMeHTa COOTBETCTBYET opurmnHarny. - I'Ipvlmeanme narotoBuTens 6asbl JaHHbIX.

B A 1+077505/60+0 201 5

8, =——
P B, 012+B/60+0,2/ B

(r'8)

roe & - knacc 6eToHa No NPOYHOCTU Ha CXKaTue;
A - 6e3pasmepHbI KO3 MULMNEHT, 3aBUCALLMIA OT BUAa 6eToHa U NPUHMMAEMbIA PaBHbIM:

A=1-4ana Tsxenoro un MEJNKO3epPHUCTOro beToHa;
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W= D/ 2400 - ana nerkoro 6eToHa cpeqHen NNoOTHOCTN [, Krim 3 ;

A=0254+0358 - ana ayencroro 6eToHa.

Mpn OQHOOCHOM W OQHOPOOHOM pacTskeHun OeToHa ucxodHas Auarpamma  pedopmupoBaHus BeToHa onucbiBaeTcs
3asucumoctamm (I.1)-(.3), B kKOTOpbIX criegyeT NpUHUMaTh:

Ot = Rt ser Yotg + Obtel =03 1=t /Gy

(r.9)
Ve = (0,6+0,15 Ry /R ) /ot -
roe F"beg - KOS(*)(*)I/ILI,VIGHT, I'IpVIHI/IMaeMbIIZ npu UEHTPaAlNbHOM pacTAXXeHUW paBHbIM eaAnHULE;
ana n3rnbaemblx aNeMeHToB
Vosg = (T +0.007), 09 2%, =2-3fhln, (r10)

3feck % =30 CM - HeKkoTOpasi ATANOHHas BbICOTA CEYEHUS;
k- BbICOTa CeyeHus, CM,
Apgy =2,5 MMa.
MapameTpbl M, Gy, G BblMMCNsOT No dopmynam (I.6), (I.7) c 3ameHon *73'5, Ha ‘-f:',;,f.

MpunoxeHue

PACYET KOJIOHH KPYITIOIO U KOJNIbLIEBOIO CEYEHUN

.1 PacyeT NpoYHOCTN KOMbLEBbIX CEYEHUIA KOMOHH (CM. pucyHOoK [1.1) npy COOTHOLLEHUN BHYTPEHHENO U HAPYXHOrO pagnycoB
Afm =05 v apmarype, paBHOMEPHO PACMPEAENEHHON MO OKPYXHOCTM (MPU MWUHUMYM CEMW MPOAOIbHBIX CTEPXKHSX),
NpoM3BOASATCS B 3aBUCUMOCTU OT OTHOCUTENBHON NIoLLaan CxxaTol 30Hbl 6eToHa

N+Rsﬂs fof
Eepr = : ; (0.1)
RyA+(R,, +1,T"R§)A§,M
a)npu 0,15 < &, <06 - 13 ycrosus
sin TEE.:.:::’:" . 2)*
ME(RE,Arm+Rsc_fﬂs;ofrs)—+Rsﬂs,mrs(l—l,?§m.]l (0,241,380 (B.2)

s

* CDopmyna COOTBETCTBYET opurnHany. - I'Ipvlmeanme n3rotoBuTENs 6a3bl JaHHbIX.

6) npu &, = 0,15 - u3 ycnosus

o
M 2Ry dry+ R A, o) O L0 005R 4, (B3
, - ,

* <Dopmyr|a COOTBETCTBYET opurnHany. - I'IpMMeanme nsrotosutens 6asbl AaHHbIX.
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N+075R, 4, o

me St = ;
REJ“E1 + Rsc ﬂs,fof

B) NpU e = 0,6 - 13 ycnosus

MRy i+ Ry A, gr,) 2 (A4
—': ndfy + A, .s,fof'rs:'—’ )
* dopMyrna COOTBETCTBYET opurMHany. - lNpumeyaHue narotoButens 6asbl JaHHbIX.
roe
AN
Eeira = - (4.5)
Rbﬂ + Rsc A.s,fof

B dopmynax (O.1)-(4.5):

A, s, - NNOLWaAnb ceveHmns BCell NPOAOMNLHOI apMaTypbl;

¥, - paamyc OKpY>XHOCTM, MPOXOAsiLLEN Yepes LIEHTPbI TSHXKECTU CTEPXKHE NPOAONLHON apMaTypbl.

MomeHT Jf onpenensieTcsi ¢ y4eToM BNUSIHUSA Nporvba anemeHTa.

N CwaTan 30Ha £
— e Ticgir
é’ _c;_ —_——
<,

PucyHok [.1 - Cxema, npuHMMaemMast npu pacyeTe KOMNbLEBOro CEYEHMs CKaToro aneMeHTa
[.2 PacyeT NpOYHOCTM KPYrMbIX CEYEeHUM KOMOHH (CM. pucyHok [1.2) ¢ apmaTypoW, paBHOMEPHO pacnpederieHHon Mo
OKPY>XHOCTU (NpW Yncre MUHUMYM CEMU NPOAONbHBIX CTEPXHEN), NpK Knacce apmaTtypbl He Bbiwe A400 npoBepsaeTcs M3 ycrnosust

-3
2 s TEE.:.:::’:"

o
MR Ar FRA o (wwﬂ e (0.6)"
’ T

* CDopmyna N SKCMIMKaLMs K HEN COOTBETCTBYHOT opurnHany. - I'Ipvlmeanme n3rotoBuTens 6asbl JaHHbIX.

roe # - pamyc nonepeyHoro ceyYeHus;
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£, - OTHOCUTENbHAs NNoLaAb CXXaTol 30HbI GETOHa, onpeaensieMasi crneaytoLLM 06pa3om:
- MPW BbINOHEHUW YCNOBUS

N=0TIR A+ 00458, A4, 4,
- W3 pelueHns ypaBHEHUS
sin 270

N+ Rsﬂs,m + A

Ceir = 2n ’
RyA+2,558 Ao gy

- P HeBbINONHEHUN ycnosusa (0.7) - U3 pelueHnst ypaBHEeHNs!
sitt 2708
IR —_

— A+ R ﬂzﬂ: ,
REJ + 5445 fof

(0.8)*

(4.9)*

P - koadbpuUMEHT, yunTbIBaOLLMIA PpaboTy pacTsiHYTON apMaTypbl U NPUHUMAaEMBbI paBHbIM: NPW BbIMNONHEHUW ycnosus ([.7)

p=1L6(1-155E,, 1 &, , HO He Gonee 1,0; npyn HeBbINonHeHuu ycnosus ([.7) P =0;
-’qs,fof - Nnowiagb CeYeHns BCen NpoaoribHON apMaTypbl;

- paguyc OKPYXXHOCTM, NPOXOASILLEN Yepes LEHTPbI TSHXKECTU CTEPXKHEN NPoAonbHOM apMmaTypbl.

* ®opMynbl U 3KCNNMKaLUMa K HUM COOTBETCTBYHOT OpurMHany. - lNpumevaHue nsrotosutens 6asbl 4aHHbIX.

MomeHT Af onpegendeTca C y4eToM BIMUAHUA nporm6a AnemMeHTa.

N CHATaR 3043

€y

PVlcyHOK 0.2 - Cxema, npnHMMaemMasa npu pacyeTe Kpyrinoro ce4eHma BHEeLEHTPEeHHO CXKXaToro afieMeHTa

MpunoxeHue E

PACYET BETOHHbIX LUMOHOK

E.1 Pa3Mepr DOETOHHbIX  LUMOHOK, nepegawwmnx casurarvowime ycumnua mexay C60prIM 3NIeMEeHTOM U AOONOJNTHUTENbHO

YNOXEeHHbIM 6eToHoM nnm pacTBoOpoOM, onpenenaroT no cbopmynaM:

L= L ;
Rylpng

(E.1)
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By = L, (E.2)
ERE,fIknk
rae Q - cAaBurarwwasa cuna, nepegatrLiasaca 4Yepes LUMOHKKU,
f,k, .32;:, .','1;: - I'J'Iy6MHa, BbICOTa U ONMHA LUMNOHKMW;
#j - 4YMCNO LUNOHOK, BBOAUMOE B pacHeT 1 npuHMMaemMmoe He Oonee TpexX.
|_|pl/l HanM4YnMM CXXMMarLen Cunbl N BbICOTY LUNOHOK AONyCKaeTCcA onpenendatb no cbopmyne
QO—-07N
k= o o (E-3)
ERE,ffknk

W NPUHUMATb YMEHbLLEHHON MO CPaBHEHUIO C BbICOTON, onpeaensemor no dopmyrne (E.2), He 6onee yem B ABa pasa.

|_|pl/1 coeiHeHNN WWNOoHKaMn aneMeHTOB HacTuna gnnHa WnoHKW, BBOAWMasa B pacyeT, A0JHKHa COCTaBnATb HE 6onee NONOBUHBI
nponeta anemMeHTa, Npu 3TOM 3Ha4eHune Q NPpUHUMaETCA paBHbIM CyMMe caBUraronx yCVIJ'IVIl7I no BCeW ANUHE anemMeHTa.

Mo dopmynam (E.1)-(E.3) cnegyeT npoBepATb LUMNOHKN COOPHOro 3rieMeHTa U LUMOHKU U3 OOMOMHUTENBHO YNOXEHHOro 6eToHa,
NPUHUMas pacyeTHble COMPOTUBNEHNS GETOHA LUMOHOK R W Fpy Kak Ans GETOHHBIX KOHCTPYKUMIA. Mpu pacyeTe Ha BblAepruBaHue

paCTFlHyTOIZ BETBU ,D,ByXBeTBEBOIZ KOJTOHHblI U3 CTaKaHa Ct)yH[J,aMeHTa AO0MnyCcKaeTCd y4utbiBaTb pa60Ty NATU LWNOHOK (CM. PUCYHOK
E.1).

aQ
2
f -
—
-

L g Sy

1 - COOPHbIN 3NEMEHT; 2 - MOHOMUTHbIA GETOH

PucyHok E.1 - Cxema ansi pacyerta LUMOHOK, NepeAatowmnx CABUratoLLmMe yecunms oT c6opHOro arieMeHTa MOHONUMTHOMY BEeTOHY

MpunoxeHue X

PACYET KOPOTKUX KOHCONEW

. aCYEeT KOPOTKUX KOHCOMNEN KONTOHH Mpu = CM. pucyHok XK.1) Ha gencTBue nonepedyHon cunbl ans obecnedeHnst
XKI1P “'?1 = U,g.sﬂﬂ Vi KA ¢]

NPOYHOCTHK NO HaKJTOHHOW CXXaTow noroce Mexay rpysom un OI'IOpOIZ cnenyet npon3BoanTb U3 YCIioBUA

O <0,8R, b1, sin >0 (1+50u,) K1)

sup

B KOTOPOM MpaBas 4acTb NpuHNMaeTcs He 6onee 3,58, & iy v He veHee 2 5Ky, &l .
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B ycnosumn (K.1):

‘E.Si'.ﬂp - ANnHa nnowanku onnpaHna Harpy3kn BAOJb BblflieTa KOHCOMU;

2
y y . .2 i
& - yron HakrnoHa pacyeTHON CXKaTo NMomnockl K rOPU3oHTanu, onpeaensemblil U3 ypaBHeHUs | sin ™ B= % ;
By
oy = bﬂ - KOAOPULMEHT apMNPOBAHNA XOMYTaMK, PACMONOXXEHHBIMU MO BbICOTE KOHCOMNW;
I
H

30ecCb &), - paccTodHne Mexay XomytaMmun, UsMepeHHoe nNo HopmManu K HUM.

Mpu pacyeTe yuMTbIBaKOT FOPU3OHTalbHBLIE Y HAKITOHHbIE XOMYThI MOA YINoM He 6onee 45° kK ropusoHTanu.

HanpsixeHne cxaTus B MecTax nepeaaym Harpysku Ha KOHCOIMb AOMKHO BbiTh He Boree pacyeTHOro ConpoTUBIEHUs 6eToHa
CMATUIO Ry 1o -

[ns KOpPOTKMX KOHCOMEW, BXOAALLMX B XKECTKWUN y3en pamHon KOHCTPYKUMN C 3aMOHONn4nBaHMEeM CTblka, 3Ha4YeHue ! B

sup
wplh 2213

(roe Af v I - MOMEHT, pacTArMBaloLLMii BEPXHIO rpaHb PUrensi, 1 norepeyHas cuna B HOPMarbHOM CEYEHUM pUrens no Kpawo

ycnosumn (XK.1) NPUHMMAIOT PaBHLIM BbINETY KOHCOMW {j, €CNN Npy 3TOM BbinonHaTes yenosus ML= 0.3 mn {

KOHCOIM COOTBETCTBEHHO). B aTOM criyyae npasyio yacTb ycrosus (XK.1) npuHumatoT He Gonee SR &4y .

FS‘W
__‘*,.,_I_ _,_r‘\",_._
Lol Q2
= | |
/ T Ti—l  PacuerHan HEKNOHHER
o Sing — | nonoca Getoxa

+—N—L

PucyHok 2XK.1 - PacueTHasi cxema Anist KOPOTKOW KOHCONW Npu AeUCTBUMN NONepeyHon Cuibl

[Mpu WapHUPHOM OnNUpaHMM Ha KOPOTKYK KOHCOMNb Ganku, MAyLlen BAOMb BblN€Ta KOHCOMW, MpW OTCYTCTBMM cneumarnbHbIX
BbICTYNaLWMX 3aKknagHblX AeTanen, pukcupyowmx nnowanky onvpanust (cMm. pucyHok XK.2), 3HayeHue .-:'sup B ycrnosun (2K.1)
NPUHMMaETCH paBHbIM 2/3 ANuHbI HAKTUYECKOW NIOLWAaaKU ONUpaHus.

I'Ionepet-lHoe apMupoBaHMe KOPOTKUX KOHCOINen JOMKHO YAOBNETBOPATb KOHCTPYKTUBHbBIM Tpe6OBaHVIF|M.
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sup 1
Ay A
lsup™ % loums
I q_gg
':h A TIEX]
1H
P L]
%%
‘:ﬂl
T A
Rﬂ
!"l
_.._J\v___

PucyHok X.2 - PacueTHasi cxema ans KOPOTKOM KOHCOMM MU LIapHUPHOM onupaHum c6opHoi Garnku, uayliein Baosb Bbineta
KOHCOIM
XK.2 Mpu WwapHUpHOM onmpaHum Ganku Ha KOHCOIb KOMOHHbI MPOAONbHAs apmaTtypa KOHCOSM NpoBepsieTcs U3 ycrosus

;
QjE&&, 0PK.2)

0
rae {y, Ay - oM. pucyHok XK. 1.

Mpn aTom npogorbHas apmartypa KOHCONW AofkHa ObiTb AoBedeHa OO0 CBOGOAHOrO KOHLA KOHCOMM U MMETb Haarnexallyro
aHKEpOBKY.

I'Ipm XEeCTKOM coeaunHeHun purend U KONMOHHbl C 3aMOHONMn4YnBaHMeEM CTblka U npuBapuBaHMem HWXHEN apMaTtypbl purena K
apmMatype KOHCONn Yepes 3aknagHble aetanu npoaoribHad apMartypa KOHCONK npoBepAaeTca U3 ycnoBus

{
Q}.g_l_}"'rs ERsﬂSa (K.3)

0

rae {1, #p - COOTBETCTBEHHO BLINET 1 paboyas BbICOTa KOPOTKOM KOHCOMW;

N

5 - fopun3oHTanbHoe ycunue, p,e17|CTByrou.|,ee Ha BEepX KOHCONK OT purensa, paBHoe:

M A Qi
_ M A2 oK)

’ ar

n nNpuHUMaemoe He Gonee 1,4£:j-wawf +0.30 (roe ﬁ:f n [, - COOTBETCTBEHHO BbICOTA M ANMHA YrIOBOTO WBa NpUBapMBaHuA
3aKknagHbIX AeTanen purens U KoHconm; = £ - PacveTHoOe COMPOTMBIIEHME YITIOBBIX LIBOB CPe3y M0 MeTanly LWBa, onpeaensemoe
cornacHo CI1 16.13330, npu MCNONb30BaHUW 3neKkTpogos 342 wa=180 MMa; 0,3 - KoabdULMEHT TpeHns cTanu no cranu), a
Takke He Gonee A.,A., (rae A, v A, - pacyeTHoe conpoTuBneHne 1 Nolaab CeveHNsi COOTBETCTBEHHO BEPXHEN apMaTypbl
purens).

B dopmynax (K.3) n (0K.4):

A, - narnbaromin MOMEHT 1 MnornepedHas cuna COOTBETCTBEHHO B HOPMarnbHOM CEYEeHUM PUrensi Mo Kpak KOHCOMW; ecru
MOMEHT J4 pacTarMBaeT HUXKHIOK rpaHb purens, sHaveHne J4 yuntoiBaetcs B oopmyne (2K.4) co 3Hakom "MuHyc";
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‘E.Si'..!p - (baKTVI‘-IeCKaFI AnuHa nnowanky onnpaHna Harpy3kun BAOIb BbllleTa KOHCOIU;

iy - pabovas BbicoTa purensi.

MpunoxeHue U

YYET KOCBEHHOIO APMUPOBAHUA NPU PACYHETE BHELIEHTPEHHO CXKATbIX 3JIEMEHTOB HA OCHOBE
HENMWHEWMHOU NE®OPMALIMOHHOU MOMENN

N.1 PacyeT BHEUEHTPEHHO CXaTblX CTEPXKHEBbLIX 3JIEMEHTOB W3 TSXKENOro MM MESNKO3epPHUCTOro OeToHa C KOCBEHHLIM
apMupoBaHMeM Ha OCHOBE HeNMHenHon edopMaLoHHON Moaenu criegqyeT npom3sogutb cornacHo 8.1.20-8.1.30 n U.2-U.4.

N.2 XKeCTKOCTHbIE XapaKTepUCTUKK D{i" (i, j - 1, 2, 3) B ypaBHeHusx (8.39)-(8.41) gns onpegenexua gedopmaumin 6eToHa m
apmMaTypbl B HOpMarbHOM CEYEHUN AMEMEHTOB C KOCBEHHbLIM apMUPOBaHMEM crnieayeT onpeaensTs no hopmynam:

2 2 2
Dy =2y 2 By v+ XAy 25 By vy +%AEJI: L Ey - Vg (.1)
i J
2 2 2
Dy = Zﬂbi 'ZE{}IJ' By vy +Zﬂ.y' : Z.syj Ey Vi +%Abk : ZE{}II: Hy v ; (n.2)
i J

Iy = Zﬂbi Epy ZE{}I:’ By gy +Zﬂ.:y' 'Z.sy' 'Z.syj ' E.:y' gt %Abk e 'ZE{}II: By g ; (M.3)
! J

Dy =X My Zp By v t 2 Ay Loy - By vy +%AEJI: Ly Ep gy N.4)
; J
Dy =S Ay By vy + Ay Loy By vy +§A&k gy By v “5)
; J
; J

rae i, Zngk s ZE,J,;: - nnowaab, KOoOpAMHaTLI LEHTpa TSXKECTU K-ro cxKaToro yyactka GeToHa C KOCBEHHbIM apMUpPOBaHWEM W
HanpshkeHUE Ha YPOBHE Ero LEHTPa TSHKECTHU;

Vpje - KOIPDOULMEHT ynpyroctu 6eToHa C KOCBEHHbIM apMUPOBAHNEM K-TO y4acTKa;
ocTarnbHble 0603Ha4YeHuns - cMm. 8.1.23.

Honyckaetcs B dpopmynax (M1.1)-(11.6) npuHumarts 4, =0.

N.3 3Hauenns koabpuumMeHTa vy, CriedyeT onpeaenaTb No  Avarpamme  AedopMUMpoBaHns 6GeToHa € KOCBEHHbIM
apMMpOoBaHNEM MPY OCEBOM CXaTuu.

Mpu ncnonb3oBaHUK OBYXIIMHENHbIX UK TPEXITMHENHbIX AnarpamMmm B 3aBUCUMOCTSX (6.5)-(6.9) BMecTo xapakTepucTuk 6eToHa
Ky, €y M Sp7 CNeAyeT UCNOoNb3oBaTh XapakTeEPUCTUKN GETOHA C KOCBEHHBIM apPMUPOBAHUEM R pad » Sallrad Y Ep2 pad -

Rb,red = Rb + (puxyRs,xy < 2Rb ; n.7)

My, - ONpeaensioT no dopmyne (8.86)
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(N3meHeHHas pegakuusa, Nam. N 1).

Zp0,red = Bp0 T 002 Chpgg ; (n.8)
My, - ONpepensioT no dopmyne (8.86)
(N3meHeHHas pegakuusa, Uam. N 1).
B0 red
Ebdred = Eb2- , n.9)
Eal

roe ‘R.S o pacdeTHOe conpoTuBiieHne apMaTtypbl CETOK KOCBEHHOIO apMUpOBaHUA;

Hyy, - ONpenensioT no dopmyne (8.86)

(MN3meHeHHas pegakuus, U3m. N 1).
(n.10)*

* NckntoyeHa, Mam. N 1.

1
=—; n.1
® 0,23+ g M.11)
by R p
- A n.12
Clrad RE: 10 ( )
Rip v By -8MNa.

.4 Tlpn ncnonb3oBaHNM KPUBOMMHEWHBLIX Onarpamm AedopMMpoBaHnA 3HaYeHns KoadbduumneHTa vy, CcriegyeT Oonpeaenars,
ucnonb3ys opmynbl (IM2)-(I.8), B KOTOPbIX BMECTO XapakTepuctuk 6eToHa &b " éb cnegyeT UCMOnMb3oBaTb XapakTePUCTUKU
BeToHa C KOCBEHHbIM apMUpoBaHNeM Ry .. W €p ;o4 » @ 3HAYEHME NapameTpa V(o ANs BOCXOAsllei BETBU AnarpaMmbl OCEBOMO

cxkaTtust 6eToHa cnegyet npuHMMaTb paBHbIM 3HA4Y€HUIO, BbIYUCITEHHOMY MO cbopmyne

Ry
R&,rﬂd

vy = (1.13)

(N3meHeHHas pegakuus, U3m. N 1).
MpunoxeHue K
TPEBOBAHUSA K NPABUNAM NMPOEKTUPOBAHUA U KOHCTPYUPOBAHUSA XXENE3OBETOHHbLIX KOHCTPYKL WA

C MEXAHNYECKUMU COEOAMHEHUAMU APMATYPbI

K.1 O6wume nonoxeHus

K.1.1 TpebGoBaHus HaCTOALLErO NPUIOXEHUSI PACMPOCTPAHSIOTCA Ha W3rOTOBMEHWE, NMPOEKTUPOBAHWE W KOHCTPYMpOBaHMWE
MEXaHW4YeCKUX COeaUHEHNI HeHanpsiraemon apMmaTtypbl AuameTpoM 10-40 MM Kene306eTOHHbIX KOHCTPYKLIWIA.

K.1.2 |-|pl/l MCNOMb30BaHUM MEeXaHUYeCKNX CoOeaUHEHNN apMaTtypbl NPUMEHAKT coeanHeHua cnenyrwnx BUMOoB!:

- OMNpPEeccoBaHHOE - COEAMHEHVWE apMaTypHbIX CTEepXHeW nyTeM nnacTtuyeckon pedopmauum 6e3 HarpeBa CTanbHbIX
COEAUHUTENBHBIX MYdT C NOMOLLBH MOBGUINBHOrO 06GOpYAOBaHUSI B YCMOBUSIX CTPOMTENbHOW MMOLWAAKM UMM CTaLMOHApHOro B

3aBOACKMX YCIOBUSIX;
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- pe3bboBoe - coeAuHeHne apMaTypHbIX CTepXHeln pe3bboBbiIMU MydTaMy 3aBOACKOrO U3roTOBNEHUS C BHYTPEHHen pe3bbon
(Hape3aHHOMW WNM HakaTaHHOW LMIMHOPUYECKOW W KOHUYECKOW), COOTBETCTBYHOLLEN Npodunto pes3bObl, Hape3aemon Ha
COEMHSAEMbIX apMaTypPHbIX CTEPXKHSAX;

- KOM6I/IHVIpOBaHHOG - coeiuHeHne apMaTypHbIX CTep)I(HeVI pe3b6OBbIMVI Myq.)TaMVI 3aBOACKOro U3rotoBrieHnsa npeaBapuTeribHO
onpeccoBaHHbIX Ha KOHLaX apMaTypHbIX CTep)KHeIZ;

- BonToBOE - CoeAMHEHME apMaTypHbIX CTEPXHEN C MOMOLLLIO ASIMHHOW MY(PThI, B KOTOPOM apMaTypHble CTePXHU UKCUpYLOTCA
C MOMOLLbIO 3a0CTPEHHbIX GONTOB, BPE3aIOLLMXCS B TEMNO apMaTypHOro CTEPXKHS;

- LaHroeoe - coegnHeHue apMaTypHbIX CTep)KHeVI, BbINOJIHAEMOE NyTeM 3alleMiieHna apMaTypHbIX CTep)KHeI7I C nomMoLlbio
KOHYCHbIX COEANHUTENBHbIX NITaCTUH pacnonararwmnxca BHYTPU KOHYCHbIX BTYIOK;

Bug mexaHuyeckoro coegvHeHWss U TUN COEAMHUTENbHbIX Myd)T (CTaH,EI,apTHbIe, nepexogHble, NO3ULUMNOHHbIE, 6OJ'ITOBbIe)
AOJKHblI Ha3dHa4YaTbCA C y4ETOM 3KCnJlyaTaunnm KOHCTPYKUUW, XapakTepa Harpy3ok, TeXHONOormim npon3soacTtea apMaTypHbIX pa60T n
TEXHUKO-3KOHOMMNYECKMX MoKasaTtenen.

C6op|<a MEXaHUYECKNX COEQUHEHNI O0MKHA BbINOMHATLCA B COOTBETCTBUM C MHCTPYKUMAMU nponu3BognTena Unm pernameHToMm.

O6nacTb NPUMEHEHNSI MEXAHUYECKNX COEAMHEHMI apmaTypbl MO PacyeTHOW OTpuuaTenbHOW Temnepatype MpUHUMaeTCsl He
Hxke MuHyc 70°C, ona pe3bboBbIX COEAMHEHUA C HApe3aHHOW Ha KOHUAax apMaTypHbIX CTepXHeWn pe3bbon obrnactb NpMMeHeHus
orpaHu4eHa muHyc 60°C.

K.2 HopmaTuBHbIe XxapaKTepucTUKU MexaHU4eCKUx coegMHeHUn apMmaTypbl

K.2.1 MNpu wucnonb3oBaHMM ANs CTbIKOBKA apMaTypbl MEXaHW4eCKUX COEeQUHEHUMN HOPMaTMBHOE 3HayeHue MNPOYHOCTU
(BpeMEHHOrO COMPOTMBIIEHMS) MPUHMMAEMOrO MEXaHWYEeCKOro COeAWHEHWUs OOMKHO ObiTb He MeHee HOPMaTMBHOMO 3HayeHus
MPOYHOCTU (BPEMEHHOTO COMPOTUBAIEHWNS) COEAUHSeMON apmatypbl. [1pOYHOCTHbIE W AedOopMaLMOHHbIE XapakTepUCTUKK
MexaHW4YeCcKoro COeAUHEHNs OOMKHbI COOTBETCTBOBAaTL TpeboBaHmam Tabnuubl K.1.

Tabnuua K.1
PaspbiBHOe ycunve F., [edopmatmBHoCTb 4 npu PaBHOMepHOe OTHOCUTENBLHOE yANNHEHWe
kH, He MeHee pacTsbkeHNn, MM, He Gornee apmaTtypebl Ep nocne paspyLueHus
coeauHeHus, %, He MeHee
0,1 2
GBFS
Ob6o3HayeHus:
F_ - HoMMHanbHas Nowaab NoMNepeYHOro CeYeHUst COEAMHAEMON apMaTypbl Mo HOPMATMBHLIM JOKYMEHTaM Ha
s y y

ee Npou3BOACTBO;

GB - 6paKOBO'~IHOG 3Ha4YeHne BpeMeHHOro conpoTuneneHnsa coenHAeMoun apMatypbl N0 HOPMATUBHbLIM
AOKyMeHTaM Ha ee Npon3BoACTBO.

MpumevanHns

1 [ecdopmMaTUBHOCTL COEAUHEHUS - 3HAYEHME MracTUYeckon gecdopmaLum CTbika Npu HanpshxeHUn B apmaType,
paBHom 0,6 S (0,674 ), roe S (T ) - 6pakoBoYHOE 3HAYEHME DU3NYECKOro UMK YCIOBHOTO Npeaena
TEeKy4YecTu apMaTypbl N0 HOPMATMBHBLIM JOKYMEHTaM Ha ee NPOU3BOACTBO.

2 PaBHOMepHOe OTHOCUTENBHOE YOIMHEHMNE COeQUHEHHbIX apMaTypPHbIX CTepPXKHEWN Nocre UcnbITaHns
COedVHEHUS Ha pacTsKeHUe Ep - HanbBonbllee U3 3Ha4YeHui Ep, onpeaerneHHbIX Ha KaKaoM U3 CTEPXHEN.

K.3 XKene3o6eToHHbIe KOHCTPYKUUN C MeXaHNn4eCKUMU coeAUNHeHUsMun apmMmaTtypbl

PacuyeT Xene3o6eTOHHbIX KOHCTPYKUMA C MEeXaHMYEeCKUMU COEeAUHEHUSIMM apMmaTypbl MO npeaenbHbIM COCTOAHUSIM
nepBO1 U BTOPOM Fpynnbl
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K.3.1 Pacuert ene3o6eToHHbIX KOHCTPYKLMUA C MEXAHUYECKUMUN COEANHEHUSIMU apMaTypbl N0 NpeaerbHbIM COCTOSHUAM NepBO
1 BTOpOIA rpynn BbIMOMHSIOT Mo noapasaenam 8.1 v 8.2, npu 3TOM HOpMaTUBHbE A, W pacyeTHble £, conpotusnexns, moaynb

ynpyroctu o) , KOSCb(*)VILI,I/IeHTbI yCJ'IOBI/IIZ pa6OTbI apmMaTtypbl C MEXaHNYECKUMN COEOANHEHNAMU MPUHNMAKOTCA TakKMMU Xe, KaK anAd
Lenblix CTep)KHeVI apMaTtypbl COOTBETCTBYIOLLErO Kfacca B COOTBETCTBUKX C Noapasaesiom 6.2 co cnegyrownMn ONONMHEHUAMN:

- MpY pacyeTe ceYeHuin, B KOTOPbIX pacronaralTcs pe3bboBble MeXaHUYeckne COeMHEHUs1 apMaTypbl PacHETHbIE 3HAYEHUS
COMPOTUBMEHUS PACTSHXKEHWIO AN MPeferbHbIX COCTOSHWIA BTOPOi rPyMnbl &, ., HEOBXOAMMO MPUHUMATL C MOHWXKAOLLUM

KO3 PULIMEHTOM (TOMBKO Ans CThIKyeMON apMaTypbl) ¥, =0,95, yunTbiBaOLIMM NOAATNIMBOCTL COSAMHEHNS.

K.4 KoHCcTpyKTUBHBLIE TPpEeOOBaHUA
TpeboeaHusi Kk Mamepuasny u pasMepam coeOuHUMesIbHbIX Myghm

K.4.1 MydTbl Anst pe3abboBbIX COEAMHEHUI U3TOTOBMSAOT U3 cTann Mapok 40, 45, 45X, 45I'2 n aHanoros no FOCT 1050. MydTbl
05151 ONPECCOBAHHbIX COEANHEHMI U3roTOBNAT M3 ctany mapok 10, 15 1 20 no FOCT 1050 n Ct1.2 unm C1.3 no [OCT 380.

K.4.2 FeomeTpmquKVle pa3mMepbl CoeaUHUTENbHbIX My(t)T Ha3Ha4YakTCA U3 YyCcnoBusa pPaBHOMNPOYHOCTU NO 3HAYEHUK

HOPMaTUBHOIO BPEMEHHOIO COMPOTUBIIEHUS PACTSXKEHUIO COeUHAEMON apmMartypbl GB EM

reoMeTpuyeckme pasmepbl COeAMHUTENbHBLIX MYdT OOSMKHBI NMPpUHUMaTLCA no Tabnuue K.2. [lonyckaeTcsa no pesynsratam OnbITHbIX
UCMbITAHWI YTOYHATb pasMepbl COEAMHUTENbHbLIX MYQT, KOTOPble AOMKHbI OblTb yKa3aHbl B TEXHUYECKUX YCMOBUSAX KOHKPETHBIX
npounssoauTenen.

n My(bTbI ) npn 3TOM OCHOBHbIE

Tabnuua K.2
Tun coeanHeHus eomeTpuyeckne pasmepbl Myd@T, MM, He [nnHa pe3bbbl Ha kKOHLaxX
MeHee apMaTypHbIX CTEPXXHEN,
MM, HEe MeHee
OnuHa L HapyxHbii anametp D
CoeauHeHns ¢ LMNMHOPUYECKON 2,5d 1,6d d
HaKaTaHHON pe3bboi
CoeanHeHns ¢ LMNUHOPUYECKON 2,3d 1,5d d
Hape3aHHoW pe3bbon
CoepfunHeHns ¢ KOHMYeCKon pe3bbon 3,3d 1,4d 1,4d
OnpeccoBaHHble coeanHEHUS 8d 1,7d 4d
O603Ha4eHus:
d - QnameTp coeanHaEMbIX B MydTe apMaTypHbIX CTEPXKHEN.

K.4.3 MNMapameTpbl pe3bdbl pe3bboBbIX COeAMHEHMIN A0MKHbI cooTBeTcTBOBaTh TOCT 24705, fonyckaeTcs NnpMMeHeHne pesbObl
HecTaHAapTHOro pasMepa npu ycrnoBun COOTBETCTBUS MEXaHUYECKOro coeanHeHus TpeboBaHuam 1abnuubl K.1.

K.4.4 Pacuyer coegmHuTenbHbIX MydT ONPECCOBAHHbIX MEXaHWYECKMX COeAMHEHWI B 3aBMCUMOCTM OT crnocoba OonpecCOBKM
crnepfyert BbIMOMHATL C y4eTOM Opunoxenus J1.

TpeboeaHusi Kk 2eoMempuUYEeCKUM pasMepam xese3o06emoHHbLIX KOHCMPYKUUli ¢ MexaHUYecKUMU coedUHeHUsIMU
apmamypb!

K.4.5 l'eomeTpuyeckne pasmepbl Kerne3o0eTOHHbIX KOHCTPYKLMA C MEXaHNYECKUMUN COEQMHEHMAMIN apMaTypbl LOJIKHbI OTBEYaTb
10.2.

TpeboeaHus k apMupoeaHuro

K.4.6 ApmupoBaHue >xene3obeTOHHbIX KOHCTPYKUMA C MeXaHWYECKMMWU COEeOUHEHUAMW apMaTypbl OOSMKHO BbIMOMHATHCS B
cooteetcTBuM ¢ 10.3 n K.4.7-K.4.10.

K.4.7 MNpwu cTbikoBaHUM apMaTypbl C MOMOLLbI MEXaHNYECKUX COeANHEHWNI TOMLWMHA 3aLLUMTHOIO Crnos OT Kpas MydThbl 4O rpaHu
Xene3obeTOHHOro areMeHTa JormkHa ObiTb HE MeHee yka3aHHou B Tabnuue 10.1.
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K.4.8 MexaHn4eckne coeguHeHns apMaTypbl B BEPTUKANbHbIX Xene300eTOHHbIX aeMeHTax HeobxoaMMo pacnonaraTb B 30He
1/4-1/5 BbICOTbI 3TaXa OT Bepxa NepekpbiTUs, B U3rnbaembix afieMeHTax - BHE 30Hbl MaKCUMarbHbIX MOMEHTOB U LENCTBYHOLLNX
MaKkCuMMarnbHbIX YCUNUIA B apMmarype.

KonmuyecTBo CTbIKyeMoW B OAHOM CEeYEHUM aneMeHTa paboyelt pacTAHYTOW UMK CxKaTol apMaTypbl NepuoanMyeckoro npoduns ¢
MOMOLLIbI0 MEXaHUYECKUX CoeauMHeHWin gonyckaetcs npuHumate A0 100% npu NpoueHTe apMUMpPOBaHWsl NPOAOMbHOWM apmaTypsl

H; =3% 1 He Gonee 50% B ocTanbHbIX Cryyasx. PaccTosgHMa mexay CEeYEHWSMM CTbIKyeMOW apMaTypbl NPUHUMAKOT PaBHLIMM
ONHe nepenycka coeanHaeMon apmMaTyphbl (HaxnecTkn) (cMm. pucyHok K.1).

K.4.9 MuHMManbHOoe pacCTosiHMe B CBETY MeEXAY MEXaHW4YecKMMU COeOUHEHUsSIMU apmaTypbl onpedensietcs rabapuTHbIMU
pasmepamu obopyaoBaHua AN BbINOMHEHUS CTblKa W OOMMKHO ObiTb HE MeHee 2d 1 He MeHee 3HadeHun, ykadaHHbix B 10.3.5 (cm.
pucyHok K.1).

= 2d, > 30 mm

= 1.3{;

=2d

CoeghHuTeneHaa mydra .fl - 2l =

PucyHok K.1 - PacnonoxeHue cTepxXHen, CTbIKyeMbIX BHAXIECT U C MOMOLLbIO MEXaHNYECKNX COeaMHEHNI
K.4.10 B kapkacax C MeXaHW4eCKMMW COELAMHEHMAMU apmaTypbl MONepevyHoe apMUMpoBaHWE NMPUHMMAETCS TakMM Xe, Kak B
Kapkacax 6e3 MexaHN4YeCcKknx COe4MHEHNIN apMaTypbl.

K.5 KoHTponb KayecTBa

K.5.1. KoHTponb KayecTBa MexaHM4eCKnx coeguHeHnn apmaTypbl npom3sogaTt cornacHo ClM 70.13330 n K.5.2-K.5.7.

K.5.2. |-|pVI npon3BoacTBe pa60T C MexaHu4yeCknmMmun coeaunHeHnaMn apmMatypbl Heobxoanmo nposBoauUTb cnepywuwine Buabl
KOHTpONA:

- BXO[HOW KOHTPOMb COEANHUTENbHbIX MydT U 0O0PYAOBaHMS;
- TEKYLUWIA KOHTPOSb B NpoLiecce NPON3BOACTBA COeANHEHUI (ONepaumoOHHbIN 1 MPUEMOYHBIN);
- CepTUMKALIMOHHbIN KOHTPOSb.

K.5.3 Kaxxgaa MydTa 1 KOHTpranka OOomKHbl UMETb 3aBOACKYI0 MapPKUPOBKY, B KOTOPON B 06s13aTeNbHOM nopsake AOMKHbI ObITb
yKasaHbl: TUN COeQNHUTENBbHOIO aNeMeHTa, AMaMeTp COEANHAEMbIX CTEPXHEN U HOMEP NapTMK UMK 3HaK 3aBOAA-U3roTOBUTENS.

Yka3zaHHas MapKMpoBKa HAHOCUTCS Ha KaXkOayl COEOMHUTENbHYI MydTy cnocobamu, obecneumBaroLMm ee COXpPaHHOCTb A0
MOMEHTa ee UCMONb30BaHWUsi, OMYCKAETCH HAaHOCUTb MAaPKUPOBKY HECMbIBAEMOW KPACKOW, SMEKTPOMAarHUTHbIM YOapHO-TOYEYHbIM
METOOO0M, HENpPepPbIBHbIM NPoYepUYnBaHNEM TBEPLOCMNIABHOW UrMon nnu gpyrummn cnocobamm B cootsetctaum ¢ [OCT 7566.

K.5.4 [INnsa KOHTPOMsl 3aTsHKKM MEXaHWYECKUX COeAMHEHWA Heobxooumo MNpUMEHSATb OuHaMoMeTpudeckme kntoun no [OCT
33530, KoTOpble AOOMKHbI MPOXOAUTb EXErofgHYH KanmbpoBky. Ycunuve 3aTshkkm MydT M KOHTpraek pe3bboBbIX COoeavHEHWUN
NPOBEPSETCA KOHTPONbHOW 3aTsbkkon He MeHee 10% coeguHeHW KOHTponvpyemon napTuuv. [apTms coeguHeHWn He [OO0rKHa
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npesbiwartb 500 wT.
[nvHa kntoya, NPUMEHAEMOro AN 3aTSXKKU MeXaHUYECKUX COeAUHEHUN, A0MKHA OblTb He MeHee:
- anga apmatypbl guametpom 12-18 mm - 0,3 m;
- anga apmatypbl guametpom 20-28 mm - 0,5 m;
- onsa apmatypsbl gnametpom 32-40 mm - 0,7 M.

BennunHa 3atskkm pe3abboBbIX COeAMHEHWIA [OMKHA ObITb HE MeHee 3Ha4veHui no Tabnuue K.3.

Tabnuua K.3
HanmeHoBaHne 3Ha4YeHust MokasaTenb 3Ha4YeHus
[OunameTp apmaTypHOro 12 14 16 18 20 22 25 28 32 36 40
CTEPXHS, MM
MuHMManbHBLI MOMEHT 30 65 95 120 145 175 200 215 240 265 280
3aTsKKKu, H-m

K.5.5 YanuHeHune MydpTbl OMNpeccoBaHHOrO COEAMHEHUs MNocfle OMNPecCOBKM [OMMKHO COOTBETCTBOBATb TpeboBaHMAM
HOpPMaTUBHOW JOKyMeHTauuu Ha coeguHeHus. [pyu OTCYTCTBMM AaHHbIX TpeboBaHWV 3HayYeHue KOHTPONMPYEeMOro YANUHEeHUS
OOIMKHO ObITb HEe MeHee 8% nepBoHaYarnbHOW ANUHBI MydTbl.

K.5.6 [ns 3awutbl pe3bbbl MydT 1 CTepXKHEW OT aTMOCHEPHbBIX OCAAKOB, 3arps3HEHNst GETOHOM Y MeXaHUYECKMX NOBPEXOEHUN
HeobXxoOAMMO NPUMEHATb CreuvarnbHble 3aliMTHbIe 3arfyLlWwKku W KOMMmadvku, nracTtMaccoBble wnu Metannuyeckue. Komnayku
HafeBaloTCA Ha TOopeL, CTEepXHS cpady nocrne Hapeskn pesbbbl. 3arnywku nus MydT yaansoTcs HenocpeacTBEHHO nepen
BKPYYMBaAHWEM B HWX apmaTypHbIX CTepXHeW. YkasdaHHble 3aliMTHble CpeacTBa NPUMEHSIITCA Ha MOArOTOBMEHHOW apmartype,
TpaHCNOPTMPYEMON 1 NOAaBaeMON Ha CTPOUTENbHYIO NOLAAKY, a Takke Ha Bbinyckax apMaTtypbl.

K.5.7 lMoarotoBKy KOHLOB apMaTtypbl U €€ CTbIKOBaHWE C MOMOLLBI MEXaHWYECKUX COEAMHEHUN OOIMKEH NPOBOAUTbL TOMbKO
aTTeCTOBaHHbLIN Ha 3TK BMAbl paboT nepcoHarn.

MpunoxeHue J1

PACYET COEAUHUTENbHbIX MY®T ONMPECCOBAHHbIX* MEXAHUYECKUX COEAUHEHWUIA

* Mo tekcty MpunoxeHus J1 cnoso "onpecoBaHHbIX" cnegyeTt uniTatb ¢ AByMs "H". B opurmHane npmBoguTCcH B ABYX BapuaHTax
"onpeccoBaHbIX" NMnbo "onpeccoBaHHbIX". - [puMevaHne narotoBnTens 6asbl JaHHbIX.

J1.1 OnpeccoBaHHbIMW MeXaHN4eCKMMUN COeaMHEHNAMW apMaTypbl A0MNYCKaeTCA COeAUHATL apMaTypHbIA npokat knaccos A400
+ A800 ntoboro nepuoguyeckoro npocpunsa. lNMpMMeHeHWe OMNpeccoBaHbIX COEAMHEHWA Ans apMaTypbl rnagkoro npoduns He
aonyckaetcs.

J.2 B «kayecTBe wMmaTepuana Aans CcoeauvHUTENbHbIX MydT WCMOMb3yT OGeClIOoBHbIE ropsyYenedopMUMpPOBaHHbIE  UNN
xonogHoaedopmnpoBaHHble Tpybbl (no TOCT 8731 B 4Yactu TexHudeckux TpeboBaHun n TOCT 8732 B yactTu copTameHTa) unm
Kpyrnoro ropsidekataHoro npokata (no FTOCT 535 B yactu TexHuveckux TpedosaHumn n FTOCT 2590 B yactu coptameHTa). B kavecTtse
mMatepuana gns coeguHuTenbHbIX MydT ucnonb3yetcsa cTane mapok 10, 15 no FOCT 1050; Ct.2 wnm Ct1.3 no FOCT 380.
Honyckaetcs npumeHaTb MydThl U3 ctanu mapku 20 no FTOCT 1050, yunTbiBasi CHUXKEHME pecypca 0OXMMHOro obopynoBaHUS.

J1.3 OnpeccoBaHHble COEAMHEHWsI OOSKHbl COOTBETCTBOBATb MapameTpaM, OMpenensitolMM UX MPOYHOCTb U XapaKTep
paspyLueHus.

J1.3.1 Mnowapgp nonepeyHoro CeYeHns CcoeUHUTENbHON My(bTbI [0 OonpecCOoBKU FM Ha3Ha4YaeTcaA un3 ycnosusa
paBHOMNPOYHOCTU NO 3HAYEHUIO HOPMAaTUBHOIO BPEMEHHOIo CONpPOTUBNEHUA NPU pacTAXEeHNUN coeanHsaeMon apmMartypbl n My(*)TbIZ
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Op o F
FM:M, (.1)

OF M

rae GB,M’ GB,S - HOpMaTuBHbIE 3HA4YEeHUA BPEMEHHOro COnpoTMBIIEHUA MaTepuana COEAVHUTENBHOMN My(,t)TbI n apmMaTtypHOro

npokKkaTta COOTBETCTBEHHO NO CTaHOapTaM Ha UX U3rotoBrneHune.

N.3.2 [onyckaetca BMECTO HOPMAaTMBHbLIX 3HadYeHuid Cg jr Matepuana MydT NpUHUMATL WX (aKTUYECKMe 3HaveHus,

onpegensemMble ONbITHbIM MYTEM.
J1.3.3 OnunHa coeguHnTenbHOM MydThl 4O ONPECCOBKM -EIZI . NMop6wvpaeTcsa u3 cneagyoLWmnX yCroBUIA:

- cnocob onpeccoBkn. OnpeccoBka CoeauHNTENBHOM MydbTbl HA apMaType MOXET OCYLLEeCTBNSATbCS MHOTOKPAaTHbIM obXXaTmem
MydTbl C NPOMEXYTKaMM 1M 6e3 NpomexyTkoB (CM. pucyHok J1.1). Tlpn onpeccoBke C NPOMEXYTKamMu MPUHUMAT 3a30p MeXay
XXUMamm ot 2 0 5 MMm;

- ons obecneyeHus Tpebyemoro ycunus cpesa matepuana MydTbl Ansi ONPeccoBaHbIX COEAMHEHUI apmaTypbl knacco A400 u
A500 3HaueHVe 06XaTon YacTu COEANHUTENBHOM My(Tbl AOMKHO ObiTh He MeHee S5dpy (N0 2,54 € Kaxaon CTOPOHLI MydThl), rae

@y - HOMUHANBHBIN ANaMeTp COeAMHAEMON apMaTypsbI.
J1.3.4 OnuHa mydTel Npy o6xatumn 6e3 npomMexxyTkoB nogdupaetcs no opmyne

Ip=(4,5dyg +41.09, (n.2)

roe cfH - B CaHTUMETpPaX.

|_|pI/1 onpeccoBke bes NPOMEXYTKOB obxartne npon3ssoanTcAa C HebonbLUNM HaxnecTom nocnenyouiero XXmma Ha I'IpeJJ,bI,D,yLIJ,MIZ.

1 % F7

1 - c npomexyTkamu; 2 - 6e3 NPOMEXYTKOB
PucyHok J1.1 - OnpeccoBaHHbIN CTbIK MOCTPOEYHOrO U3rOTOBMNEHWS, MPOU3BEAEHHbIV HA MOBUIIBHOM 060pPYA0BaHNM MHOTOKPATHLIM

nonepeyvHbIM geopMupoBaHeM COeaUHUTENBHON MyTbI
J1.3.5 OnuHa mydpTel Npu oBxatum ¢ npoMexyTkamm nogdupaetcs no dopmMyne

lp=(nd+(n—-1)-a+4) 0,95, (1.3)
roe * - 4uUcrio XXMMoB npecca;

EJ- - LUMPVMHa oTneYyaTka OfHOro XXMMa npecca, CM, OnpeaensieTcs B 3aBMCMMOCTU OT NPUMeEHsIieMOoro o6opyaoBaHus no LWMpUHe
pabo4yer YacTu NyaHCOHOB;

- 3Ha4YeHne NpuHMMaemMoro NpomMeXxyTka Mexay xXmmamu, cm.

OO0Lee YNCNo XNUMOB # BbIYUCNAETCH U3 YCIOBUS

nl »45dy. (n.4)
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J1.3.6 BHyTpeHHWUI gnameTp My T ONpeccoBaHHbIX COeQUHEHUI apMaTypbl NoabupaeTcs U3 cneayoLLero yCroBusi: CyMMapHbI
3a30p Mexzay MydToil U CTbikyeMoit apMaTypoit @ gy I _fiMHX,.S“’ OOomKkeH ObITb He Gonblie 4 MM He3aBMCMMO OT AuameTpa

CTbIKyeMOV apmaTypbl, rae dppy 1,1 - BHYTPEHHWIA AnameTp MydThl, fiMHX,S - (haKTUYEeCKUA MaKCMMarnbHbIN rabapuTHbIA pasmep

MoNepeYHoro cevyeHusl apmaTypbl no pedpam.

N.3.7 Ona rapaHTupoBaHHOro obecrieyeHns TpeGoBaHMii MO BbIHOCMMBOCTM AN ONPECCOBaHHbLIX COEAMHEHWA apmaTtypbl C
rapaHTMen BbIHOCIMBOCTM (DAKTUYECKUA 33a30p MeXdy MydTON W CThIKYyeMbIMU CTEPXHAMU apmaTtypbl [0 OMpPecCOBKU

dpg w1 —dnaxs CNeayeT npuHumaTh He Gonee 2 MM HE3aBMCMMO OT AnameTpa apMaTypbi.

J1.4 3HaveHne ycunuii nonepeyHoro OedopMMpoBaHUS UMW MPOTSXKU MPUHUMAETCA B 3aBMCMMOCTM OT MPUMEHSEMOrO
o6opyaoBaHMs 1 AOMMKHA rapaHTMpoBaTh Tpebyemoe yanmHeHve mydTbl nocrne ooxatusa B cootBeTcTBum ¢ K.5.4.

J1.5 MopobpaHHble reomeTpuyeckme pasmepbl MydT B 06a3aTensHOM nopsake AOMKHbI BbiTb NPOBEPEHbI aKCNepUMEHTarIbHO
UCMbITAaHMEM Ha pacTsbkeHue npobHbIX obpasuoB - He MeHee 3 LWIT. Kaxgoro Buaa W Tunopasmepa. McnbiTaHHble o6pasubl
COeOUHEHUIN OOMKHbI COOTBETCTBOBATL TpeboBaHuaM 1abnuubl K.1. He gonyckaeTcs npu paspyLleHMn onpecCcoBaHHbIX COeANHEHWIA
BblAEpPruBaHUsl apmMaTypHOro CTePXXHsi 3 MyddThl. He gonyckaercs ymeHbLUeHne CyMMapHOro pasmepa 06xaTomn YacTn MyddThbl HUKe

3HadeHnn 4,54 .

J1.6 MNpun nogbope ToNWMHBI CTEHKM MY(T HEOOXOOAMMO YYWUTbIBaTb, YTO MPU Maron TOMLWMHE CTEHKM He obecneuymBaeTcs
[OCTaToO4Has XeCTKOCTb MyddTbl COMPOTMBMEHWIO pacriopa nepuognveckoro npoduns apmatypbl. [pu 3Ha4YMTENbHOW TOMNLLMHE
CTEHKM MYyTbl ycunus oGXaTusi ONpPeccoBOMHOIO 0OOpYydOBaHUS MOXET ObiTb HEeOOCTATOMHO AN NPOBEAEHMSI KayeCTBEHHOM
OMpPEeCCOoBKW.

J1.7 [onyckaeTcs pasMepbl UM 3Ha4YeHUs napaMeTpoB MydT, MONyYeHHbIe NPU pacyeTe, KOPPEKTUPOBATb MO pesyrkratam
UCMbITAHWUI Ha PacTsXKEHWE NMPOBHBLIX CTHIKOB, M3FOTOBIEHHbIX C UCMONMb30BAHMEM KOHKPETHOTO 0B0PYAOBaHUA U COeAMHUTENbHBLIX
MydT B HacTU TOMNLWMHBLI MydTbl 1 06LWeN ANMHBI MydTbI.

J1.8 TeomeTpuueckne pasmepbl MydT OMNPECCOBAHHbLIX COeauHeHun ana apmatypbl knacca A800 u Gonee [OMKHbI ObITh
aKcnepMmeHTanbHO 060CHOBaHbI C Y4€TOM BO3MOXHOCTEWN ONPEeCCOBOYHOro 060pyaoBaHus.

J1.9 Pasmepbl MmydpT u3 cranm 10 onpeccoBaHHbIX coeduvHeHun ans apmatypbl knaccos A400, A500 n A600 npvBedeHbl B
Tabnuue N.1.

Tabnuua 1.1
Knacc OuameTtp coegunHaemom [eomeTpuyeckme pasmepbl COEANHUTENbHBIX MYdT
CTbIKyeMmoit apmarypbl dpy , MM
apmartypbl
anvka Iy, MM ToNwMHa HapyXHbIN gnameTp
CTEHKU £, MM dmﬂ MM
He MeHee
A400, A500 16 8} NPY MHOTOKPATHOM 4,5 28,5
ONpeccoBKe C MPOMEXyTKaMu
18 5 32
20 55 35
22 6 39
25 8 43,5
28 9 49
32 10 55,5
36 11 62
40 12 69,5
AB00 16 9y NPY MHOTOKPATHOM 6 32
OMnpeccoBKe C NPOMEXyTKamu

18 6,5 36
20 7,5 40
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22 8,5 45
25 10 48
28 1 56
32 12 63
36 13 68
40 14 75

MpunoxeHue M

PACYET U3r'NBAEMbIX SNIEMEHTOB C HAMPATAEMOW APMATYPOW, HE UMEIOLLEEA CLEEMNNEHUA C BETOHOM

M.1 PacuyeT no npoYHOCTU HOPMarnbHbIX CEYEHWNA M3rMBaeMbIX SNIEMEHTOB Xerne306eTOHHbIX KOHCTPYKLMA C HanpsiraeMoi
apMaTypoMn, He MMetoLLen cuenneHns ¢ 6eToHoM, criegyeT NPOU3BOAUTL C YYETOM PaBHOMEPHOrO Aed)OpMUPOBaHUS apMaTypbl Mo
ONVHE KOHCTPYKLMU.

M.2 PacyeT no MpoOYHOCTN HOpMarbHbIX CeYeHWU usrmbaembix arnemMeHToB 6e3 cuenneHns apmaTypbl ¢ 6ETOHOM CO CXeMOoWn
packnagku npegHanpsikeHHOW apmatypbl cornacHo nyHkTy 10.4.15 B cTtagum akcnnyatauum npoussogasTt u3 ycrosus (8.3), B

KOTOPOM 3HaYEHWsI MPEAENbHOTO U3rnbatLLero MomeHTa M, ONpeaensioT no hopmyre
My = Ry box-(hy —0,5x) + Ry, 'A; “(hg —a) — R4, '(asp —a)- (M.1)

BbicoTy cxaToit 30Hbl X (pucyHOK M.1) M HanpsbkeHue B NpeABapuUTENbHO HaMPsKeHHOW apmaType G, Onpeaensior u3
COBMECTHOrO PELLIEHUs ypaBHEHWIA:

Rybx+Ry, A — oAy, — RyA =0; (M.2)
o, = 150-(M - lj +0,, <085R;, (M.3)
X

roe Gsp - npegBapuTeribHoOe HanpaXeHne B apmMatype C y4eTOM BCeX NnoTepb U Ysp =0,9.

Ecrnu 3Havenne G, nonyyeHHoe no opmyne (M.3), npesbiwaer (,85R, TO BbICOTY CXaTON 30HbI ONPEAENSIOT U3 ypaBHEHNS

(M.2), npurnmasi B Hem o, = 0,85R, .

. R, As'
;,I: Rsc As 4 7 H
4 8 Hb Ab %
=
) Csu A — Asp
. - ) 'm_ sp .r//.;,'
= Lot
:43 5 >

PucyHok M.1 - Cxema ycunuin n HanpsbkeHWin B Ce4EHMU, HOpMarbHOM K MPOAONbHOM OCK M3rnbaemoro npeaBapuTenbHO
HanpspKEHHOro anemMeHTa 6e3 cuenneHns apmaTtypbl ¢ 6ETOHOM, NpY ero pac4eTe No NPOYHOCTH
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M.3 3HauyeHne momeHTa Mult ans un3rnbaembix SNEMEHTOB C MOJSIKOM B CXaToOW 30HEe onpeaendarT B 3aBUCUMMOCTU OT
NOoNoXeHnaA rpaHnubl CcXXaTow 30Hbl BeToHa:

- €CNnv rpaH1La NpoxoauT B Norike, T.e. cobniogaeTtcs ycnosne

Gy Ay + Ry Ay SRyb' 0 p+R A (M.4)
TO 3HaueHne M, onpenensioT Kak aAns NpsMOYTONbHOMO CEYEHNS! LIMPUHON b'f .
B cdpopmyne (M.4) HanpskeHne G onpedensaoT no dopmyne (M.3), npuHnmas B Hen X = h'f .

- ecnu rpaHuua npoxogut B pebpe, T.e. ycnoeue (M.4) He cobrnogaeTcs, 3HayeHue Mult onpegensaoT no dopmyne (8.7),

MPUHUMAs BbLICOTY CXaTON 30Hbl U3 COBMECTHOTO pelleHns ypasHeHus (M.3) ¢ yyeTom orpaHnyenns o < 0,85R 1 ypaBHeHus
(M.5)

B - L A " ) — . — H —
Rb bx+Rb (bf b)hf+RSC AS Oy Asp RS AS =0. (M.5)
M.4 ,D,OI'IyCKaeTCﬂ pacyeT no NpO4YHOCTU HOPMaAJibHbIX cevyeHuin narnbaemMblx arieMeHToB KOHCprKU,MM oes3 cuenneHna apmatypbl
c b6eToHOM npon3BoAnTb COrnacHO noapasaeny. 8.1 Kkak BHELEHTPEHHO CXaTblX 3NeMeHTOB, onpenenda BHYTPEeHHWe ycunuma B

CEYEHNN C Y4YEeTOM TOMbKO HeHanpsiraeMoi apMaTtypbl U MpUHUMas ycunve OT NpeABapuUTENbHOTO HaTsKeHWUsI apMaTtypbl Kak
BHELLIHIOK CXXMMaLOLLYH0 NPOAOIbHYO cury, onpeaensieMyto no copmyne

N=N,=c,4 (M.6)

Sp -
3HadeHne G, B cpopmyne (M.6) gonyckaerca NPpUHUMAaTL PaBHbLIM
o, =0y, +100, (M.7)

rae G, - CM. dopmyny (M.3), MMMa.

M.5 Pac4eT no npoyHOCTM HOpMAarnbHbIX CeYeHun nsrmbaembix anemeHToB 6e3 cuenneHus apmaTtypbl ¢ 6eToHOM B CTagum
npensapuTenbHOro otxatusa cnegyet npom3soants no 9.2.10.

Mpunoxexve M. (BeegeHo gononHuTensHo, Mam. N 1).

YK 624.012.3/4(083.13) OKC 91.080.40

KntouyeBble crosa: 6eTOHHbIE U Xene300eToHHble KOHCTPYKUUKN, pacyeTHble 3HadyeHusA, NMPOYHOCTHbIEe U
nedopmaunoHHble xapakTepucTukn 6eToHa, TpeboBaHWMs K apmaTtype, pacyeT Mo MNPOYHOCTM, pacyeT Mo
06pa3oBaHUio TPELLMH U pacyeT no Aedopmaumsam, 3amuTa KOHCTPYKLUUIA OT HeGnaronpuaTHLIX BO3OENCTBUIA

Pepakuma nokymeHTa ¢ y4etom
W3MEHEHWUI N OONONHEHNIN NOArOTOBMNEHa
AO "Kogekc"
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