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Mpeancnoeue

1 PABPABOTAH AkumMoHepHbIM 0bLecTBOM «Hay4yHo-MccrnenoBaTenbCKuin LeHTp « CTpOMTENLCTBO» —
HayuHo-uccnenoeaTensCKun MHCTUTYT DeToHa U xenesobetoHa um. AA. IeBosgesa (AO «HUL «Ctpoutens-
cteo» — HUWXKE nm. A.A. M'Bo3geBsa), AKLMOHepHbIM 06LLecTBOM «LleHTpanbHbIi Hay4YHO-MCCneaoBaTenbCKMm
W MPOEKTHO-3KCNEepUMEeHTaNbHbIA UHCTUTYT NMPOMBILMNEHHbLIX 34aHu KU coopyxeHnin — LIHUWIMpomagaHun»
(AO «LUHNUMpomagaHnii»)

2 BHECEH TexHu4eckum KOMUTETOM Mo cTaHgapTusaunn TK 322 «AToMHasa TexHUKa»

3 YTBEPXIOEH M BBEOEH B OEWCTBUE MMpukasom deaepanbHOro areHTCTBa no TEXHUYECKOMY
perynMpoBaHnio U metTponorin ot 28 oktabps 2022 r. Ne 1203-cT

4 BBE[JJEH BINEPBbIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 @edepanbHO20 3aKoHa
om 29 uroHa 2015 2. Ne 162-03 «O cmandapmusayuu e Pocculickol ®@edepayuu». Mugopmayus ob us3-
MeHEeHUSX K HacmosileMy cmaHdapmy nybrnukyemcs 6 exe200HOM (M0 COCMOSHUK Ha 1 aHeaps mekyuweao
200a) uHhopmMayUOHHOM yKkazamene «HauyuoHansHele cmaHlapmesi», a oghuyuansHbIl MmeKem U3MeHeHUl
U ronpasok — 8 eXeMecsayHoM UHhOPMAaULOHHOM ykazamene «HauyuoHansHeie cmaHdapmei». B cryyae
fnepecMompa (3amMeHbl) UU OMMeHbl Hacmosuwe2o cmaHdapma coomeemcemayroujee ysedomieHue bydem
onybnukosaHo 8 binuxaluwieM 6bIMycKe eXeMecsyHo20 UHGOPMayUuOoHHO20 ykaszamesns «HayuoHanbHble
cmaHOapmsl». Coomeemcemayioujas UHgopmayus, yeedoMeHUe U MeKcmbl pa3Mewalomcs makxe 8 UH-
ghopmauyuoHHoU cucmeme obLeao nonek308aHus — Ha oguuuansHoM calime @edepanbHo20 azeHmcmea rno
MEXHUYECKOMY peaynupogaHuro u Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdopmneHue. ®IeBY «PCT», 2022

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HacToAwmwmin ctaHaapT paspaboTaH ¢ Uenbi BHeApeHWs B NPakTUKy CTPOWTEnbCTBa 34aHWi U coopy-
EHUM 0OBLEKTOB WUCMOMb30BAHUS aTOMHOW 3HEPTUM Kene3oBeTOHHLIX KOHCTPYKUWA C MeTNeBbIMA CThIKaMu
apmaTypbl.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

KENE3OBETOHHBLIE KOHCTPYKUWWK C METNEBbIMU CTbIKAMU APMATYPbI ANA OBBEKTOB
MCNONb30BAHUA ATOMHOW 3HEPIUM

Tpe6oBaHUA K KOHCTPYUPOBaHUIO U pacyeTy

Reinforced concrete structures with loop joints of reinforcement for nuclear power facilities. Requirements for design
and calculation

Oarta BeepgeHna — 2023—01—01

1 O6bnacTb NnpUMeHeHUs

1.1 Hactoawwmi ctaHgapTt yctaHaeBnueaeT TpeboBaHWA K KOHCTPYMPOBaHWIO WU pacyeTy MNOCKOCTHbIX
*ene3obeTOHHbIX KOHCTPYKUWIA C NETNEBLIMW CThIKAMUW CTEPXKHEBOW apMaTypbl (CTEHbI U NAWUTLI) ANA 34aHWIA
M COOPY)XEHWI 0BBLEKTOB WCMONL30BaHWSA aTtoMHOM 3Heprun (OMA3) (aToOMHbIe CTaHLMK, OTHOCALLMECS KO
2-my, 3-My 1 4-my knaccam BesonacHoCTK No knaccudprkaumm [1]), BbINOSHAEMbIX M3 MOHOIUTHOIO TSPKENOoro
MN1 MenkosepHUcToro 6eToHa KNaccoB MO NPOYHOCTK Ha cxkatue B25 v Beilwe, BOCMPUHUMAIOLLMX HArPy3Ku
¥ BO3OENACTBMSA, B TOM YMChe CENCMUYECKME HArpy3ku, a TakKe MHOTOKpPAaTHO NOBTOpsAKLMEcs (perynspHbie)
Harpyskw.

1.2 Hactosawmin ctaHgapT npMMeHsieTcs ONA Kene3oB0eTOHHbIX KOHCTPYKUWIA C NeTneBbIMA CTbiKkamu
cTepkHeBou apmatypsl |, Il v Il kaTeropuil ceMCMOCTOMKOCTH MO Knaccudpukaumm [2].

1.3 HacToswmMin cTaHAapT He pacnpocTpaHaeTcs Ha NpeaBapuTenbHO HanNpPsKeHHbIe Kerne3obeToHHbIe
KOHCTPYKUUW C NeTNEBbIMW CThiIKaMW apMaTypbl Ans 3gaHun n coopyxednin OMA3, a Takke Ha xene3obeToH-
Hbl€ KOHCTPYKLIMMW, pacCYMThiBaeMble Ha BO34ENCTBUA OQHOKPATHBIX aBapyHbIX Harpy30K BbICOKOW MHTEHCUB-
HOCTM (BOCMPUHMMAIOLLMX HEMOCPEACTBEHHOE BO3AENCTBME OT NageHna camaoneTta u T. ).

2 HopmaTuBHbIE CChINKK

B HacTosleM cTaHgapTe UCNoNb30BaHbl HOPMATUBHbLIE CCLINTKKM Ha crnefyowme JOKYMEHTbI:

FMOCT 7473 Cwmecu DeToHHbIe. TexHM4ecke ycrnoBus

FOCT 10060 betoHbl. MeToabl onpegeneHnsa MOpPO30CTONKOCTH

FOCT 10180 BeTtoHbl. MeToabl onpegeneHnsa NPOYHOCTU MO KOHTPONbLHLIM obpasuam

FOCT 10181 Cmecu 6eToHHble. MeToab! UCNbITAHUIA

FOCT 12730.0 betoHbl. Obwme TpeboraHusa K METOAAM ONpeaeneHus NNoTHOCTKW, BNAXHOCTW, BOOOMNO-
MOLLEHWS, MOPUCTOCTU U BOOOHENPOHULAEMOCTH

FMOCT 14098 CoeovHeHWs1 cBapHble apmMaTypbl U 3aknagHbiX N3Oenuin xKene3o0eTOHHbIX KOHCTPYKLWA.
Tynbl, KOHCTPYKUUK WU pa3mepbl

FOCT 17624 BeToHbI. YNLTpa3ByKOBOW MeTo onpefeneHns npodYHoCcTU

FOCT 18105 BeTtoHsbl. [NMpaBuna KOHTPONA U OLEHKW NPOYHOCTH

FOCT 22690 betoHbl. OnpeneneHne NpOYHOCTY MEXAHUYECKUMU METOAAMK HEPA3PYLUAKLLEro KOHTPOnA

FOCT 24211 Jobaekn ons HETOHOB U CTPOMTENbHbIX pacTBopoB. Ob6Line TeXHNYeckne yCrioBus

FOCT 24452 betoHbl. MeTogbl onpegeneHns NpU3aMeHHON NPOYHOCTU, MOLYNS YNPYroCcTH 1 Koadhduum-
eHTa [lyaccoHa

FOCT 26633—2015 beToHbI TSXENbIE U MENKO3EPHUCTLIE. TEXHWYECKUE YCNOBUS

FOCT 27751—2014 HagexHoCTb CTRPOUTENBHBLIX KOHCTPYKLUMWIA M OCHOBAaHWA. OCHOBHLIE NMOMNOXEHUS

FOCT 28570 betoHbl. MeToabl onpegeneHns NpoYHoCTM No obpa3uam, oToBpaHHBIM U3 KOHCTPYKLMIA

MapaHune ochbuumnansHoe
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FOCT 31914 BeToHbl BbICOKOMPOYHbIE TSHKEMbIE U MENKO3EPHUCThIE AN MOHOJMTHBLIX KOHCTPYKUWUA.
MpaBuna KOHTPONA W OLUEHKN KadecTBa

FOCT 34028 lNpokart apMaTtypHbIA AN Xene300eTOHHbIX KOHCTPYKLUKUA. TEXHUYECKUe YCIOBUS;

OCT P NCO 6707-1 3paHusa u coopyxeHunsa. ObLine TepmMuHbl

FOCT P 57997 ApmaTypHble W 3aknagHble U3LAenus CBapHble, COEQUHEHUS] CBapHble apMaTyphl U 3a-
KrnaaHbIX U34ernui xene3obeToHHbIX KOHCTPYKUMA. OBLLne TeEXHUYecke yCrnoBus

CIM 14.13330 «CHwI 1I-7-81* CTpOUTENLCTBO B CEACMUYECKMX paioHax»

CI116.13330 «CHwuI1 1I-23-81* CTanbHble KOHCTPYKLUU»

CI 20.13330 «CHwmIM 2.01.07-85* Harpy3aku 1 Bo3gencTeus»

CI22.13330 «CHwmI1 2.02.01-83* OcHOBaHWA 30aHWIA U COOPYXEHUAY

CI 27.13330 «CHwl1 2.03.04-84 beToHHbIe xene30beToHHbIE KOHCTPYKLUMW, NpeAHa3HavYeHHble Ans pa-
BOThI B YCNOBUAX BO3AENCTBUS MOBLILLEHHLIX U BbICOKUX TEMMNEpPATYpP»

CI128.13330 «CHwl1 2.03.11-85 3awmra cTpoMTENbHbIX KOHCTPYKLWA OT KOPPO3UKU»

Cn 41.13330 «CHwM 2.06.08-87 BeToHHble 1 Xene306eToHHble KOHCTPYKLUW MMOPOTEXHUYECKUX CO-
OPYXEHWUN»

CMN 63.13330.2018 «CHwIM 52-01-2003 BeToHHbIe M xene3obeToHHble KOHCTPYKUMW. OCHOBHbIE NOMO-
XKeHUa»

CI1 70.13330 «CHwl1 3.03.01-87 Hecywue n orpaxgaroLyme KOHCTPYKL MM »

MpumeyaHne — lNpu NONb30BAHWM HACTOALLMM CTaHAAPTOM Lienecoofbpa3sHo NpoBepUTL AEWCTBUE CChINOY-
HbIX CTaHOApPTOR (CBOAOB NpaBui) B MHGOpMaLMOHHOW cucTemMe obLLEero nonb3oBaHusa — Ha ouumansHoMm cante Gene-
panbHOro areHTCTBa No TEXHWYECKOMY peryrnupoBaHnio U METPOMOriK B ceTn VIHTEPHET 1My Mo exerogHomy nHdopmMauu-
OHHOMY yKa3aTent «HauuoHaneHble cTaH4apThel», KOTOPLIA oNyBnnkoBaH No COCTOSAHWIO Ha 1 AHBapsA TeKyLLlero roga, 1 no
BbIMYCKaM eXeMeCsa4HOro MHAOpPMaLMOHHOro yKkasaTens «HaunoHaneHsle cTaHgapTel» 3a Tekywwid rod. Ecnv 3ameHeH
CCbINOYHbIN JOKYMEHT, Ha KOTOPbIW AaHa HeJaTUpoBaHHas CCbIfKa, TO PeKOMeHAYeTCA UCMoNL30BaTk ASUCTBYIOLLYIO BEp-
CMWI0 3TOMO AOKYMEHTa C Y4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUI0 M3MeHeHU. Ecnv 3ameHeH CCbINOYHbINA AOKYMEHT, Ha
KOTOPbIM faHa AaTMpOBaHHasA CChifka, TO PeKOMeHOyeTCHa MCMoMnb3oBaTk BEPCUI0 3TOM0 JOKYMEHTa C yKasaHHbIM Bbilue
rogom yreepxaeHusi (NpuHATKA). Ecnu nocne yTBepXaeHna HacTosALWero cTaHAapTa B GCbINOYHbIN JOKYMEHT, Ha KOTOpbIN
AaHa gaTMpoBaHHAas CCbifka, BHECEHO M3MEHEHWE, 3aTparnBaloLLee NonoXKeHne, Ha KOTOPoe AaHa cCbinka, To 3To Norno-
XKEHWe pekoMeHOyeTCcsa NpUMeHsATE Be3 yyeTa AaHHOro nsMmeHeHus. Ecnu cebinoYHelid AOKYMEHT 0TMeHeH 6e3 3aMeHsl, TO
MONOXEHWE, B KOTOPOM [aHa CChIfKa Ha Hero, PEKOMeHAYETCs NPUMEHATE B YACTKW, HE 3aTparneatoLLedn aTy cceeinky. Cee-
OEHWA O OeCTBMU CBOAOB NpaBun uenecoobpasHo npoeepuTs B PefepansHOM MHOPMALMOHHOM hoHAe CTaHOapToB.

3 TepMUHBLI 1 onpeaeneHns

B HacToswem cTangapTe npumMeHeHsl TepMuHbl no MOCT P MCO 6707-1, CIM 20.13330, a Takke cnegy-
oL MEe TEPMUHBI C COOTBETCTBYHOLLMMK ONPeaeneHusamm:

3.1 apmaTtypa [kapkac] GeToHHOro fgpa NeTneBoro crhika: ApMaTtypHble CTepxHU (Kapkackl), yno-
»eHHble BOonb GeToHHOoro aapa neTeBoro CTbika AMA ero YCUMIeHWs, KOTopbie MOTyT NMPUMbIKaTb K apMaTyp-
HbIM MEeTNSAM UMK OTCTOATb OT HUX.

3:2

apmaTypa pa6ouas: ApmMaTtypa, ycTaHaBnMBaeMas Mo pacuyery.
[CM 63.13330.2018, nyHkT 3.4]

3.3

BeToH: MckycCTBEHHLIN KAMHEBUAHbLIA CTPOUTENbLHEBIA MaTepuan, nonyyaemMelid B pesynsrate bopmMo-
BaHWA W TBEPOEHUS paunoHanbHO NogobpaHHoN 1 YyNNOTHEHHOW BETOHHOR cMecw.
[FOCT 26633—2015, nyHkT 3.1]

3.4 6eToHHOe AAPO NeTneBoro CTbiKa: OcHoBHas paﬁoqaﬂ yacTb DeToHa neTneBoro CTblKa, 3aKnm4eH-
HaA Mexay BCTPEYHbIMW NMEeTNAMM CThIKYyEMbIX apMaTypPHbIX CTED)KHE.'I;I n nepejawllad BMecTe C apMaTypHbIM
KapKacoM ycunuma c OJHOW 4acTu Kene3obeToHHON KOHCTPYKUWMW Ha OPYryw WUin ¢ ogHoro *KenesobeToHHOro
KOHCTPYKTUBHOIO arnemMeHTa y3ara KOHCTPYKUKMK Ha ,qpyroﬁl Unwv Ha gpyrue.

MpumeyvyaHue — Ha pucyHke 3.1 npuBedeH NpuMep NETNEBOr0 CThlka CTEPXHEBOW apMaTyphbl Xene3obeToH-
HOW KOHCTPYKLMW C yYKasaHneM pacrnonoxeHws 6eToHHoro agpa netneBoro cTbika.
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1 — npaBas NeTna CTepXXHEBOW apMaTyphbl; 2 — To Xe, nesas; 3 — 6eToHHOe SAp0o NETNEBOro CThlKa CTePXKHEBOW apMaTyphbl

PucyHok 3.1 — BeToHHOe S4p0 NeTNeBoro CTblka CTEPXKHEBOW apMaTyphl B Kene300eTOHHOW KOHCTPYKLUK

3.5

BO3OeNCTBUA: VIaMeHeHWe TemnepaTypbl, BMNMSAHWE Ha CTPOMUTENbHBIN 0OBEKT OKpy:KatLen cpeabl,
[eWcTBUe BeTpa, ocajka OCHOBaHWI, cMelleHne onop, gerpajauns CBOWCTB MaTepyarios BO BPEMEHU U
apyrne addekThl, Bbi3blBAKOLWKWE M3MEHEHWNE HanpAKeHHO-AedOPMMPOBAHHOIO COCTOAHUA CTPOMUTENbHBIX
KOHCTPYKLUMWK.

[FTOCT 27751—2014, nyHkT 2.2.1]

3.6

KOHCTPYKLUMM XKene3o6eToHHbIe: KOHCTPYKLMK, BbINONHEHHbIe U3 6eToHa ¢ pabodeil U KOHCTPYKTUB-
HOW apmaTypoit (apMUpoBaHHble BETOHHBIE KOHCTPYKLMK); pacyeTHble YCUIUS OT BCEX BO3OEWCTBUN B Xe-
Ne3066TOHHBIX KOHCTPYKUMUSX OOMKHBI BbiTh BOCNPWMHATHI 6ETOHOM W pabodei apmaTypoii.

[CM 63.13330.2018, nyHKT 3.7]

3.7 MarucTpanbHble TPeLWM HbI Xene306eTOHHON KOHCTPYKUMKU: Cunosbie 060co6rneHHbIe TPeLlHbI,
MONHOCTLIO Mepecekalllme Kerne3obeToHHY0 KOHCTPYKUMID M0 BCEM ee MPOTSAKEeHHOCTW, MO KOTOPbIM Mpo-
M30MeT AeneHve OaHHOWM KOHCTPYKLMK Ha YacTu.

3.8

Harpy3ku: BHewHne mexaHuyeckue cunbl (BEC KOHCTPYKLUMIA, 060pya0BaHus, NIOAEH, CHETOOTNIOKEHUS
W Ap.), OeNCTBYIOLWME HA CTPOUTENbHbIE 0BBLEKTHI.
[FOCT 27751—2014, nyHkT 2.2.3]

3.9

Hecyllasa cnocobHocTh: MakcumManbHbln 3 ekT BO3AENCTBUSA, peann3yemblil B CTPOUTENBHOM 06b-
ekTe Be3 nNpeBbIlWEeHNs NpeaerbHbIX COCTOSHUA.
[TOCT 27751—2014, nyHkT 2.2.4]

3.10 neTneBOW CThbIK CTEPXKHEBOW apMaTypbl XXene3o6eTOHHbIX KOHCTPYKUMi: CoefuMHeHWe 3akaH-
YMBAKOLLMXCH METNSIMU CTEPXKHER apMaTypbl ABYX U Bonee CTbIKyeMbiX apMaTypHbIX KapKacoB, NpuHaane-
)almx ogHoMY (MpW NMMHEeRHOM pacnonoxeHun) Uiy bofee (NpW YyrnoBOM pPacnonoKeHUn) KOHCTPYKTUBHbBIM
3anemMeHTam y3na xene3obeToOHHOW KOHCTPYKLMKM, NyTEM Nepenycka BCTPEYHbIX NeTenb CTePXHEBOW apMaTy-
pbl, B KOTOPOM MeXay NeT/IssMW CThIKyeMblX CTep)KHeW obpasyeTcst 6eToHHOe afpo, nepegjawllee BMecTe C
apMaTypHbIM KapKacoM YCUIWSA C O4HOW 4acTW KOHCTPYKTUBHOIO 3NeMeHTa Ha APYryH UNu C OOHOTO KOHCTPYK-
TMBHOTO 3rieMeHTa y3na »ene3obeToHHOW KOHCTPYKLUMK Ha OpYro.

3.11 neTneBoM cThbik-Nnepenyck: [eTneBoi CTLIK, 06pa30BaHHbLIA ABYMSI BCTPEYHLIMU apMaTypHbLIMUA
CTEPXKHEBBLIMY BbLINYCKAMMK, MEPEXOOALLUMM U3 PACTSAHYTOM B CXKaTYH 30HY KOHCTPYKTMBHOTO 3MEMEHTA.

3.12 neTnsA: ApMaTypHbIA CTepxeHb ¢ yrnom 3arnba Ha 180° npm oauHO4HOM UeHTpe ruba mnu c nocne-
JoBaTensHbIMK ABYMSA 3arnbamm Ha 90° npu OBYX pacnonoXeHHbIX B OQHOW NNOCKOCTU LeHTpax ruba.

3.13 npAmMasn BcTaBKa: [psMOnMHeHble y4acTKu apMaTypHbIX CTEPXKHER NeTneBbIX BeINYyCKOB, 00pas3o-
BaHHbIE BCTPEYHbIMU NETMNEBLIMU BhINMYCKaMu B 30He BETOHHOrO sigpa NeTneBoro CThika.

3.14 pacyeTHoe ycunue: BHyTpeHHAS cuna, BO3HUKAOLLAsA B CEYEHUN 3NeMeHTa UMK yane OT BHELHUX
Harpy3oK 1 BO3AeWCTBUN NPU UX PACHETHLIX 3HAYEHUAX.
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4 O603HavYeHunnA

B HacToslwem cTaHgapTe NpUMeHeHbl criefytolne 0bozHaueHns:

8ppe — WNPUHA PACKPLITUA HOPMarbHBIX TPELMH, CM,;

Cj, — ANWHA rOPU30HTaNbLHOW NPSAMON BCTABKM B NETNEBOM CThIKe, CM;

¢, — ANWHa BePTUKaNbLHON NPSMOR BCTABKM B NETNIEBOM CThIKe, CM;

d, — HOMUWHanNbHbIA AUaMeTp CTepXHel NPoAonbHOKW apMaTyphl, CM;

dgq U dgp — HOMUHATbHBIE AMAMETPLI CTEPKHEN HAPYXHOW W BHYTPEHHEN apmaTypbl NeTv COOTBET-
CTBEHHO NpW OBYXPAOHOM OAHOSAEPHOM apMUPOBaHUM, CM;

k — ko3 DULKEHT, y4MThIBAOLWMUIA (POPMY CThIKA;

k., — KO3 MULMEHT, YUUTLIBAIOLIMIA NOBbLILIEHWE NPOYHOCTU BETOHHOrO A/pa NeTneBoro CThika B 3a-
BMCUMOCTU OT €ro apMUpoBaHus;

Rp

t .

kg = B K03 PULIMEHT, YUNTLIBAIOLLNIA COOTHOLLEHME NPOYHOCTM BeToHa Ha OCEBOE pacTsKeHMne K
b

NpPoOYHOCTM BETOHA Ha OCEeBOEe CXKaTue;

I ,, — ONWHAa 30HbI aHKEPOBKK, CM;

IO,an — BasoBas (OCHOBHAs) ANMHA aHKEPOBKW apMarypbl, CM;

r— paguyc 3aKkpyrneHusa apmartypbl B NeTneBoM coefuHeHun (r = D/2), cm;

I'on — PAAnyc onpaBKW CTEPXHA apMaTtypbl, CM;

§ — Liar apmarypsbl, CM;

A, — nnowasb Ce4eHNs OQHOTO CTepXHs paboden apMaTypsi, cmZ;

A, — nnowagb Ce4eHNs BCex CTePKHEN, apMupyoLiMx BEeTOHHOe A4PO NETNEeBOro CThIKa, cmZ;

D — guameTp BeToHHOro Aapa NeTrneBoro CThiKa, CM;

Dreq — TpebyeMelil guameTp BETOHHOrO Apa NeTneBoro CTLiKa, CM;

D, — ovameTp 3KBMBaNEHTHOrO KpyroBoro 6eTOHHOro AApa NeTesoro CTbika, CM;

E, — moaynb ynpyroctu apmartypel, krc/cm?:

E, — HavanbHbIA MOdYNb YNpyrocT 6eToHa NpU CKaTUKU U PacTsHXeHNM, Kkrc/cm?;

Eb_T — Moaynb AedpopMalMmM BeToHa Npy NPOOOIMKUTENBHOM OEACTBUU HarpyaKu, krc/cm?;

L — anwHa NeTneBoro CThika, CM;

M — n3arnbatowmin MOMEHT, KIC-CM;

M,, My — M3rnbakLlLnin MOMEHT B MITUTHLIX XeNne300eTOHHbIX KOHCTPYKTUBHLIX 3MEMEHTax COOoTBeT-
CTBEHHO OTHOCUTENBHO OCEN X, Y, KIC-CM;

Mxy — KPYTALLUA MOMEHT B NITUTHbLIX >Xene300eTOHHBIX KOHCTPYKTUBHLIX 3MIEMEHTaX, KIc-CM;

N — npogonbHas cuna, Krc;

N — ycunue B O4HOM apMaTypHOM CTEPXHE MpU OLHOPALHOM apMUPOBaHWUN N CYMMapHOe ycunve B
OBYX NapannenbHbIX apMaTypHbIX CTEPXHSX NPU ABYXPSOHOM OQHOSAEPHOM apMUPOBAHUM, KITC;

N,. Ny— HOPManbHbIE CUMbI B MMUTHbIX Kene306eTOHHbIX KOHCTPYKTUBHEIX 31TIEMEHTAaX COOTBETCTBEHHO
BOOMb OCEWN X, ¥, KIC;

ny— COBUralLLas cuna B NIUTHbIX Xerne306eTOHHLIX KOHCTPYKTUBHLIX 3NeMeHTax, Krc;

N_;; — Hecywas cnocobHoCTe GETOHHOTO AA4pa NETNeBoro CThika Npy packansiBaHWu, Krc;

N, — Hecywas cnocobHocTe BETOHHOTO s4pa NEeTNeBoro CThika Npu CPese, Kic;

R}, — pac4eTHoe comnpoTuBneHne GeToHa 0CeBOMY CXaTWio ANA NepBon rpynnbl NPpeaensHoro CocTos-
HUSA, Krc/cMm2:;

Ry — pacyeTHoe conpoTusrieHne 6eToHa 0CeBOMY PacTSKEHUIO NS MePBON rpynnbl NPefensHoro co-
CTOSIHWS, Krc/cmZ;

Rbi,n — HOpMaTtMBHOE ConpoTuBreHMe BETOHA OCEBOMY pPacTSXKEHWIO, krc/cm?;

R — pacyeTHoe conpoTMBIEHNE apMaTypbl PACTSHKEHUIO [N NEPBOW PYNMbI NPeaernbHOro COCTOAHMS,
Krc/cm2;

Rpongs — CPeOHEe CONpOTUBIEHNE CLENNEHNA apMaTypbl ¢ 6ETOHOM Mo KPUBOMMHENHOMY aHKepy, Krc/cm?;

S,/ — nnouwagb 6eTOHHOro AApa NeTneBsoro CTbika, cmZ;

S, — nnouwaab HAKMOHHOTO CEYeHUs, cmZ;

Uy — paccTosiHie B OCSAX MEXQY CMEXHbIMU CTepHAMMU paboyen apMaTypbl B 30He MeTNeBoro coeau-
HEHWA, CM;

Bs — yron cpesa HaKMoHHOIO CeveHus, pag;

Y — KO3 PULNEHT, yHUTLIBAIOWMIA 0COBEHHOCTH pacnpeaeneHnsa HanpshkeHUn No ceveHno GeToOHHOMo
AApa NeTrneBoro CThIKa;

4
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N4 — KO3 ULNEHT, Y4UTLIBAIOWWIA BNUAHWE BUAA NOBEPXHOCTY apMaTyphbil;

Nz — KO3 DULNEHT, YUNTLIBAKOWWA BNUAHWE AMaMETPOB NeTnn 1 apMaTypbl;

G — HOpMarbHble HAMNpPsXKeHUs B HAKITOHHOM CeYeHuu, kre/cm?;

G — HanpskeHue B pacTsHYTOW apMaType B CeYeHuUU ¢ TPeWMHOW Npu AeNCTBUM paccMaTpusaemon
Harpy3aku, Kkrc/cm?;

O crc — HanmpskeHve B pacTAHYTON apmMaType B CEYEHMMW C TPELMHOW cpasy nocne obpa3oBaHus HOp-
ManbHbIX TPELLMH, KIc/cM2;

C'y — HanpsXxeHvue B apmartype B Ha4ane KpMBOMWHENHOro y4acTka NeTneBsoro Bbinycka, Krc/cmZ;

T — KacaTerbHble HanpsKeHUs B HaKINOHHOM CeYeHUM, Kkrc/em?;

Y, — KO3(PPUUMEHT, YUnTLIBAKOWMUIA HEPABHOMEPHOE pacnpefeneHeé OTHOCUTENbHLIX AedopMauuii
pacTAHYTON apMaTypbl MEXAy TpeLluHaMU;

'y — KOIMAPUUNEHT, YYMTbIBAKOUIMA HEPABHOMEPHOE pacnpeneneHne OTHOCMTENbHbIX Aedopmaumni
pacTAHYTON apMaTypbl MeXay TPellMHaMn B 30HE NMPAMON BCTABKW C ABOWHbLIM apMUPOBaHMUEM.

5 OCHOBHbIE NONOXeHUSA

5.1 B »*ene300eTOHHbIX KOHCTPYKUMSIX NeTneBble CThIKM CTEPXXHEBOW apMaTtypbl NPUMEHSIOT NMpW Bbl-
NOMHEHWW HEMpPEPLIBHLIX apMaTypHbIX COeAUHEHWI (NMUHEHbIE CThIKK), a Takke COeOWMHEHWIA KOHCTPYKTUB-
HbIX 3MEMEHTOB XEerne300eTOHHbIX KOHCTPYKUMWA (YrMoBbIE CThIKM C Pa3nUYHbBIM KONMUYECTBOM COEOMHAEMbIX
KOHCTPYKTUBHBIX 3NIEMEHTOB).

5.2 B obwem cnyyYae npuy BbINOMHEHWN PAcHETOB W KOHCTPYMPOBAHMMW Kene306eTOHHbLIX KOHCTPYKLIWA
C METNEBbLIMW CTbIKAMW CTEPXKHEBOW apmaTtypbl OOMKHbI cobniogatbes obwme TpebosBaHws noxapobeso-
MacHOCTW, HAOEeKHOCTW, OOMNTOBEYHOCTU, KOPPO3WMOHHOW CTOMKOCTWU, MPOYHOCTWU, TPELLMHOCTOMKOCTM U Ae-
¢OpMaTUBHOCTU, YCTAHOBMNEHHLIE HOPMATUBHLIMK MPABOBLIMW aKTaMyW W OOKYMEHTaMW Mo cTaHdapTyaa-
uum (TOCT 27751, CM 14.13330, CIM 16.13330, CMN 20.13330, CMn 22.13330, CMN 28.13330, CMNM 63.13330,
CI170.13330, [3] u T. 4.), a TakKe OONOMHUTENBHEIMKU TPebOoBaHUAMM, YKa3aHHBIMU B 3a4aHUM HA NPOEKTUPO-
BaHWe, CoOCTaBNeHHOM cornacHo [4].

5.3 Insa cobrnogeHns TpeboBaHMin no 6e30nacHoCTK xene3obeToHHbIe KOHCTPYKLWK C NETNEBbIMM CThi-
KaMW CTEPKHEBON apMaTtypbl LOMKHbI UMETb TAKUE HaYarnbHble XapakTepucTMKK, YToObl MpW pasnuYHbIX pac-
YeTHLIX Harpyakax U BO34eNCTBUAX B NPOLECCE CTPOMTENbLCTBA W 3KCNyaTaLmm 3aaHnia u coopyxenuin OWAS
OblNM UCKIHOYeHB! paspylleHus mMoboro xapakTepa WM HapyLleHWs 3KCnnyaTaluuoHHOW MPUrogHOCTU, CBS-
3aHHble C MPUYUHEHWEM Bpeda XU3HW UMK 300POBLI0 rpaXadaH, a Takke MaTepuansHoro yuepba v yuwepba
OKpyXawLlen cpege.

5.4 [ina cobntogeHns TpeboBaHMi NO 3KCNNyaTaLMOHHON NPUIOOHOCTY Kene300eTOHHbIX KOHCTPYKLIMIA
C NEeTNeBbIMW CTbIKAMW CTEPXHEBOW apMaTtypbl NeTneBble CThIKWM OOMKHbI UMETh Takue HadarnbHble XapakTe-
PUCTUKK, YTOBBI MPU pas3nNUYHbIX PacYETHLIX HArpy3kax U BO3OENCTBUAX He BO3HUKANM Ype3MepHble nepe-
MelleHus, konebaHusa 1 apyrue NoBpexaeHUs, 3aTpygHAKLLME HOPMATbHYH 3KCNyaTauuio U NnpuBogsaLLne K
HapyLUeHWD TEXHOMNOIrMYeCcKUx TpeboBaHUn No HopmansHoi paboTe 0bopyLOBaHUS, MEXAHU3MOB, KOHCTPYK-
TWMBHbIX TpeBoBaHWN N0 COBMECTHOW paboTe KOHCTPYKTUBHBLIX 3NIEMEHTOB U UHBIX TPeboBaHWIi, YyCTaHOBIEH-
HbIX B 3a4aHWWU Ha NPOEKTUPOBAaHNE, COCTABMNEHHOM cornacHo [4].

5.5 [ina cobnogeHus TpeboBaHWiA 4ONrOBEYHOCTU XKene306eTOHHbIX KOHCTPYKUUIA C NeTREBbIMU CThIKa-
MU CTEPKHEBOW apMaTypbl NETNEBbIE CThIKM JOMKHbI UMETh Takue HayamnbHble XapakTEPUCTUKU, YTOOLI B Te-
YeHWe yCTAaHOBMEHHOTO AMNUTENLHOIO BpeMeHU cobrnwaanuce TpeboBaHma no ux 6e3o0nacHOCTU U 3KCnnyaTa-
LWOHHOW MPUroQHOCTH C YYETOM BNUAHUSA HA TEOMETPUYECKIE XapaKTEPUCTUKM KOHCTPYKLIMA N MeXaHN4ecKue
XapaKkTepUCTUKN MaTepManoB pas3nnyHbiX PACHETHLIX HArPY30K U BO3AENCTBUA (ONUTENbHOE BO3AENCTBUE Ha-
rPy30K, HebraronpuaTHble TEXHONOTMYeckue, KnumaTuyeckne, TeMneparypHbie U BNa)XKHOCTHbLIE BO34eNCTBMSA,
arpeccuBHble BO3OENCTBMSA, NONepeMeHHoe 3aMopa)uBaHue U oTTanBaHue, pagualnoHHOe BO3LencTBue).
Be3onacHocTb, akcnnyaTaunoHHasi NPUrogHOCTL, OONTOBEYHOCTb U UHBIE TpeboBaHMSA, yCTaHaBNUBaEMbIE 3a-
OaHMeM Ha NMpOeKTUpPOBaHWEe, COCTABNEHHLIM cornacHo [4], OoMmkHbl BbiTh 0becneyeHsbl cobnaeHnemM Tpe-
BoeaHun k BeToHy, apMaType U apMaTypHbIM U3OENUAM, K BLIMNOMHEHUKD PAcYeTOB, KOHCTPYKUMSM 30aHUNA
n coopyxeHnin ONAD, K TeXHONOrMM M NPOU3BOACTBY CTPOMUTENBHO-MOHTaXHbLIX paboT, a Takke K yCroBUsiM
3KCMyaTauum 3gaHnin u coopyxexHuin OMAS.

5.6 HagexHocTb xene3ob6eTOHHbIX KOHCTPYKLMIA C NeTneBbIMKU CTbiIkaMyu CTePXHEBOW apmaTtypbl onpe-
JEeNsAT pac4yeToM No NepBOW WU BTOPOW rpymnnaM npefenbHbIX COCTOSHUIA NyTEM UCMONb30BAHUS PACYETHBIX
3HaYeHWI Harpy3oK U XapakTepUCTUK MatepuaroB C y4eTOM KNacca COOPYXEHWUS U YPOBHS OTBETCTBEHHOCTU
cornacHo NOCT 27751.
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5.7 3Ha4eHWs Harpy3oK 1 BO30eWCTBUIN, KO3 MULMEHTOB HAOEXKHOCTM NO Harpy3ke, KO3MULNEHTOB
COYEeTaHWW, NogpasferneHne HarpyaoK Ha NOCTOAHHbIE ¥ BPEMEHHbIe (ANUTenbHble, KpaTKOBPEMEHHbIE, OCO-
Brle) cnegyeT npuHMMaTs B cooTBeTcTBUM ¢ ClM 20.13330 ¢ yyeToM pa3paboTaHHbIX MPOEKTHLIX PELUEHUN, a
TaKkxe 3a4aHunsg Ha NPOeKTMPOBaHMeE, COCTaBNEHHOMO CormacHo [4].

5.8 KauecTBO MOHTaxa 1 yCNoBWS 3KCMNyaTaLum xene3obeTOHHbIX KOHCTPYKLNIA ¢ NETNEBLIMW CThIKAMM
CTEPXXHEBOW apMaTypbl AOMKHbLI COOTBETCTBOBaTL TpeboBaHusam CIM 70.13330, a Takke NpOEKTHON JOKYMEH-
Tayuun, pazpaboTaHHOW No 3a4aHWI0 Ha NPOEKTUPOBaHWE, COCTABMEHHOMY cornacHo [4].

6 TpeboBaHMA K CTPOUTENbHbLIM MaTepuanam

6.1 BetoH

6.1.1 Knacc 6eToHa no NpoYHOCTU Ha cxaTve ANnA Xene3obeTOHHbIX KOHCTPYKUWIA ¢ NETNeBbIMA CThiKa-
MW CTEPXHEBOW apMartypbl cnegyet NpUuHUMaTh He Huxe B25.

6.1.2 PacyeTHble XxapakTepucTukM 6eToHa Npy BbIMOSTHEHWM PACHETOB KeNne300eTOHHbBIX KOHCTPYKLUWIA C
NeTnNeBbIMU CTEIKAMW CTEPXKHEBOW apMaTyphl, a Takke gpyrne cBoicTea beToHa (cpedHasa NNoOTHOCTb, MOPO-
30CTOMKOCTb, BOAOHENPOHULAEMOCTL) CneayeT NpuHMMarh B COOTBETCTBMM ¢ Tpebosanuamm CI1 14.13330,
Cl63.13330, CIN 27.13330, CINM 28.13330, CI 41.13330, a Takke cornacHo AONONHMUTeNbHbIM TpeboBaHuaM,
yKa3aHHbIM B 3aaHW1 Ha NpOeKTUpOBaHWe, COCTaBNEHHOM cornacHo [4].

6.1.3 B ka4yecTBe OeTOHa HeCYLUMX Kene300eTOHHbLIX KOHCTPYKUWIA C NeTNeBbIMU CThIKaMW CTEPXKHEBOW
apmaTtypbl 4nsa 3gaHuia n coopykeHnin OMAD cnedyeT NPUMEHATE TAXenblil BeToH, oTBeYarLWniA TpeboBaHu-
aMm MOCT 26633. KoHTponb KavyecTBa OeToHa 1 MaTtepuanos Ansa ero NpUroToBneHusa npu CTPOUTENLCTBE Cre-
ayeT ocywecTtsnate no NOCT 7473, TOCT 10060, TOCT 10180, NOCT 10181, FOCT 12730.0, TOCT 18105,
FOCT 24211, TOCT 24452 n TOCT 31914. KoHTponb NPOYHOCTW M APYrUX XapakTepuctuk 6eToHa B npouecce
aKkcnnyaTauum Kene3obeToHHbIX KOHCTPYKLWIA C NeTNeBbIMU CThiIKaMu CTEPXKHEBOW apMaTypbl ANA 30aHUA U
coopyxeHun ONAS gomkeH ObITe onpegeneH no MOCT 17624, TOCT 22690 v FOCT 28570. YunTeiBas oco-
DeHHOCTb paszMelleHUss apMaTypbl U cnelMduKy KOHTaKTHOrO B3auMofdencTBus 6eToHa ¢ rHyTol apmaTtypou,
npw BeTOHVPOBaHMU Xene3obeToHHbIX KOHCTPYKLWA C NeTneBbIMW CThiIKaMW CTEPXKHEBOW apmaTtypbl cnegyeT
yoenaTb ocoboe BHMMaHWe obecnedveHnio Ka4yecTBa ynrnoTHeHusa 6eToHa B 30He TakuxX CThIKOB.

6.2 ApmaTtypa

6.2.1 na apMupoBaHns xene3obeToHHbIX KOHCTPYKLUMIA C MET/IEBLIMU CThIKaMK CTEPXKHEBOW apmaTypbl
NPUMEHAIOT CTalnbHYO CTEPXHEBYIO apMmartypy nepuoauyeckoro npodwuns knaccos A400, A500 n A600, oT-
Bevarowy Tpebosannam FOCT 34028.

6.2.2 Pac4eTHble xapakTepUCTUKN apMaTypbl NPU BbINOMHEHW PACYETOB Kene3obeToHHbIX KOHCTPYKLMIA
C NeTrNeBbLIMW CTbIKAMK CTEPXKHEBOW apMaTypbl NPUHUMAaICT B cooTBeTcTBUM ¢ TpeboeaHmamu CIT 14.13330,
Cl163.13330, CIM 27.13330, CIM 41.13330, a Takxe cornacHo AOMNOMHUTENbHLIM TpeB0oBaHUAM, YKasaHHbIM B
3afiaHnn Ha NPOEeKTUpOoBaHWe, COCTaBEHHOM CorfiacHo [4].

6.2.3 OTKITOHEHWs1 MPOEKTHOrO NMOMOXEeHWs, pa3MepoB 1 (POpPMbl apMaTYpPHbIX NETeNb AOMKHbI ObiTh He
Bonee 0,05D (D — gnameTp DETOHHOIC Agpa NeTneBoro CTebika) M He bonee guamMeTpa CThIKyeMblX CTEPXKHEHN.
M3ameHeHne pasamepoB ceveHnsa BeToHHOro sapa no ero gnvHe 6onee Yem Ha 0,050 He gonyckaetcs. NMposo-
NoYHyto apmatypy knaccoe B n Bp gonyckaeTca npMMeHsTb B KOHCTPYKTUBHbLIX apMaTypPHbIX CETKax, ycTaHaB-
NMBaeMbIX B 3alMTHOM crnoe 6eToHa.

7 KOHCTPYKTUBHbIE pelueHUsA XKene3o6eTOHHbIX KOHCTPYKLMWIA C NeTneBbIMU
CTbIKaMu CTEepXXHEeBOW apMaTypbil

7.1 YKene3o6eToHHbIE KOHCTPYKUUK C NETNEBbLIMW CThIKAMU apMaTyphbl NMPY COMNPSHKeHUM OTAENbHbIX KOH-
CTPYKTUBHBLIX 3MIEMEHTOB B 3aBMCUMOCTHM OT MPUHATON KOHCTPYKLUKU MOTYT BOCMPUHMMATL NPOAONbHLIE U MOo-
nepeyHble CUMLI, a Takke uarnbawLme v KpyTawme MOMeHTbI.

7.2 MNeTneBble CThIKA CTePXHEBOW apMaTypbl B erne3obeToOHHOR KOHCTPYKLMK N0 CBOEMY pacnoNnoXeHNo
1 AnameTpy AOMKHbI COOTBETCTBOBATL apMaType, YCTaHOBMNEHHOM MO peaynbTaTaM BbIMOMHEHHBIX pacyeToB.

7.3 OCHOBHbIMMW XapaKkTepucTUKamKn NeTNeBbIX CThIKOB CTEPXKHEBOW apMaTypbl B erne3o6eToHHbIX KOH-
CTPYKLMSIX SBMAIOTCA cneayloLlime:

- (hbopma oyepTaHusa GETOHHOro Aapa NeTneBoro CTeika apmaTtypsl (cM. 7.4);

- KOITMYECTBO CThIKYeMbIX KOHCTPYKTUBHBIX 3reMeHTOoB (cM. 7.5);
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- KOMWYECTBO PAAOB apMaTtypbl Y PACTAHYTbIX M CXaTbklX FpaHen »xene3obeToHHOW KOHCTPY KUMKW (cM. 7.6);

- B3aWMHOe pa3meLlleHne apMaTypHbIX NeTenb B CThiKe (CM. 7.7);

- Hanu4ve apMUpPOBaHUA BETOHHOrO Aapa NeTNeBoro cThika (cM. 7.8).

7.4 Mo dopme ouepTaHua BETOHHOrO Aapa NETNeBoro CcTblika apMaTypel pa3nuyaT cnegylwmne TUnbl
CTbIKOB (CM. pUCYHOK 7.1):

- ¢ BETOHHbLIM S4POM OBarbHOTO O4epPTaHus;

- BETOHHBLIM AAPOM MOMNMUIOHANBLHOTO (MPSAMOYTONBLHOMO) OYEPTaHMUS.

CTbIKN MMEIOT rOpPU3OHTarbHY NPAMYIO BCTaBKy ANMHON cy, [CM. pucyHok 7.1, a), 6)].

1 2 3
~ N 7 LY
4 4
M & ,++f L M

a) Agpo oBankHOro o4YepTaHusa

7

~ A~ A

rOI'I

Cp

6) Aopo NpPsIMOYronsHOro OYepTaHns

1 — *ene3obeToHHasA KOHCTPYKUMA; 2 — NeTna NpogonbHON apMaTypbl; 3 — nonepedHas apmartypa

PucyHok 7.1 — dopmbl ouepTaHns 6eToHHOro agpa NeTneBbIX CTHIKOB apMaTypHbIX CTEPXKHER

7.5 KonnmyecTBO CThIKyEMbIX ene30beTOHHbIX KOHCTPYKTUBHbLIX 3NEMEHTOB, apMUPOBaHME KOTOPbIX CO-
€[WHAETCA Npu NOMOLLW NETNEBLIX CTLIKOB, 3aBMCUT OT NPUHUMAaeMbIX KOHCTPYKTUMBHbIX PELLUEHUIA 1 COCTaB-
NAET, Kak NpaBuno, OT ABYX A0 YETbIPEX 3[TIEMEHTOB.

B 3aBMCUMMOCTW OT COOTHOLLEHUSA Pa3MEpOB MOMNEepPeUYHbIX CeYEHUN CThIKYEMbIX Kene3obeTOoHHbIX KOH-
CTPYKTUBHLIX 3MIEMEHTOB (TOMLUMH) MOMyT ObITb NPUMEHEHBI pa3nuyHblie opMbl o4epTaHus BeToHHoro sapa
neTrneBbIX CTbIKOB apMaTypPHbIX CTEepXHeW no 7.4.

CTblk Tpex »xene3obeToHHbIX KOHCTPYKTUBHbIX 3N1IEMEHTOB (CM. PUCYHOK 7.2) N0 CPaBHEHWKD CO CTbIKOM
OBYX Xene3obeTOHHbIX KOHCTPYKTUBHbIX 3N1eMeHTOB (CM. pucyHokK 7.3) obnagaet 6onee BbICOKMMW NPOYHOCT-
HbIMKW MOKazaTensaMu B CBSI3W CO CTECHEHHOW yrnoeoi gedopmMauuein oT OeNCTBUA KPYTALLUMX MOMEHTOBR B
Aanpe, U ero Hecyllasi cnocobHOCTL OnpeferneHa TONMbKO aHKepyrLLen crnoCoBHOCTLI0 NETMNEBLIX CTEPXKHER B
CThIKE.
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B) C AOpOM MONMroHankHoro (MPAMOYronbHOro) o4epTaHns ANs CThIKyeMbIX
3NEeMEHTOB pazHoi TONLWWHE

PucyHok 7.2 — lMNpuMep NeTNEBLIX CTLIKOB apMaTypbl ANs TPEX CThIKYEMbIX XKene300eTOHHbIX KOHCTPYKTUBHbIX
3rnemMeHToB
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B) C A4pOoM NONUroHansHoro (NpAMoYronbHoro) ouepTaHns Ans CTblKkyeMbixX
3/1eMEHTOB Pa3Hoi TOMLWMHbI

PucyHok 7.3 — lNprMep NeTneBbiX CTLIKOB apMaTypbl AnNs OBYX CThIKYEMbIX XKene306eToHHbIX KOHCTPYKTUBHBIX
3NEMEHTOB

7.6 o konuyecTBy pAdOB apMaTypbl ¥ PacTAHYTLIX M CXaTblX rpaHei xene3obeTOHHbIX KOHCTPYKLWA
NeTneBble CThIKW CTEPXKHEBOW apMaTypbl NPOEKTUPYIOT OAHO- UNWU ABYXPSAHLIMU.

Mpw ooHOPsSiAHOM apMUPOBaHUU NPEAYCMaTPUBAOT NO OAHOMY PSAY apMaTypbl Y PacTSHYTOM U CXKaToM
rpaHei xene3obeTOHHOW KOHCTPYKLUMUW (CM. PUCYHOK 7.1).

Mpw ABYXPAOHOM apMUPOBaHWM YCTaHABMNMBAKT MO ABa pAda apMaTypbl Y pacTaHYyTON (HanMeHee cxa-
TOW) 1 CXKaTOW rpaHen xene3oBeToOHHON KOHCTPYKLMK. [pu 3TOM NeTneBble CThIKK MOTMYT UMeTb O4HO NMbo ABa
OeTOHHbIX Aapa, ChOPMUPOBAHHbIX NETAAMKU (CM. PUCYHOK 7.4).

7.7 PacnonoxeHwe apMaTypHbIX NeTenb B Kene300eTOHHLIX KOHCTPYKUMAX MPUHUMAMT MonapHbIM
(cm. pucyHok 7.5) c yuyetom TpeboraHui 8.2.

7.8 Vcxons M3 KOHCTPYKTUBHbLIX coobpaxeHuit B BETOHHOM siipe NEeTNEBOro CThika apMaTtypbl B Xene-
300€TOHHbIX KOHCTPYKLMSAX, NOABEPKEHHbIX 3HAKONEpeMEHHbIM UMW AWHAMUYECKUM BO3OEWNCTBUAM, MOXET
ObITb 4ONOMHUTENBHO NPeAyCMOTPEHa YCTaHOBKa NPOACIbHOM apMaTypbl (CM. PUCYHOK 7.6).

[ononHuTensHas NpogonbHasa apMaTtypa, ycTaHaenvMBaemMasl B 0eTOHHOM siipe neTrneBbiX CTHIKOB apma-
TYpbl, Y OTKPbIThIX TOPLEBLIX NOBEPXHOCTEN, [OMKHA BbiTh 3aaHKkepeHa 3a KpaiHIo NpoAonbHY apMarypy
nyTem yctaHoBku [-06pasHbix unu MN-o6pasHbix CTEPXHER NPOAONBLHON apMaTyphbl.
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6) OeyxbagepHoe apMmMpoBaHue

1 — xene3obeTOHHasA KOHCTPYKUMSA; 2 — NeTns NpoaonbLHOW apmaTypsl: 3 — nonepeyHas apMartypa

PucyHok 7.4 — B0o3MOXHble BapuaHThbl Konu4ecTBa BETOHHBIX AAep NETNEBbIX CTHIKOB apMaTypHbIX CTEPXHEN NpU
[ABYXPAAHOM apMUpOBaHUN
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PI/'IcyHOK 7.5 — lNeTneBble CThIKK NO B3aMHOMY pasMelleHU0 apMaTypHbIX NeTENb B JKENe306eTOHHLIX KOHCTPYKUMAX
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1 — xeneszobeToHHaA KOHCTPYKUMS; 2 — NeTns NpoforbHOi apMaTtypbl; 3 — nonepeyHas apmatypa; 4 — AonofnH1uTensHas npoaonsHas
apmartypa B 6eToHHOM Aape

PucyHok 7.6 — »Kene3o6eToHHasA KOHCTPYKUMS ¢ apMMpoBaHueM BeTOHHOro siapa NeTneBoro CTehika apMaTtypsbl

8 TpeboBaHMA K KOHCTPYUPOBAHUIO XKeNne300eTOHHbIX KOHCTPYKL MW C NeTneBbIMU
CTbIKaMU CTEepXHeBOMW apMaTyphbl

8.1 KoHcTpyupoBaHue xene3obeToHHbIX KOHCTPYKUWIA C NEeTNeBbIMA CThiKaMu CTEPKHEBOW apMartypbl
BLIMOMNHAKT B COOTBETCTBUM € TpeboBaHuamu pasgena 10 ClM 63.13330.2018 ¢ yyeTom nonoxeHuin 8.2—=8.7.

8.2 MUHMManbHbIA AMaMeTp OnpaBKku apMaTypHbIX CTep:KHen AnA obpasoBaHnsa neternb NPpUHUMAaKT B
cooTBeTCTEUKM ¢ TpeboeaHuamu CI 63.13330.

3Ha4eHue ANMHbI IMHENHOTO NEeTNEeBOro CThika apMatypbl D + ¢, ¢ oBanbHbIM oYepTaHmem GeTOHHOro
agpa [cm. pucyHok 8.1, a)] npuHumatoT cornacHo CI1 63.13330 kak Tpebyemyto pacyeTHyl0 OfIMHY 30Hbl aH-
KEPOBKW CTEPXKHEN HeHanparaeMon apMatypsbl [, C Y4ETOM €€ CHWKEHUs 3a CYeT aHKepyloLMX YCTPOWCTE.
AnvHy NpAMONn BCTABKK €y, B NMHEMHbIX METNEBbIX CThiKax NpuHMMatoT He MeHee 10d,. dakTuueckoe sHadeHue
AMWHBl NMMHENHOTO MeTNeBoro cThika apMatypsl D + ¢, NpuHUMalT He MeHee Yem 0,7/ .. Tpu ycTtaHoBKe B
30HE NEeTNEeBOro CThika NONepeYHon apmartypbl, oTBevawllen TpebosaHuam 8.6, ANMHY NMHEMHOro NeTNeBOro
CTblKa [OMYyCKaeTCA CHWXaTb, NpuHumas ero He meHee 0,5/, [cm. pucyHok 8.1, 6)].

[na nuHeHOro NeTneBoro CThika apMaTtypbl ¢ DETOHHLIM SIAPOM MOMUIOHANbLHOro (MPSAMOYTroNBLHOrO)
oYepTaHuA OMNWHY CTbiKa Ha3HavyaloT, NpUHMMas BmecTo D gnameTp onpaBkn CTEPHHSA.

8.3 MakcvManbHoe paccTosHWEe MeXay CMEXHbIMWU MeTnsiMW ACMKHO DbiTh Takum, YToObl BCTPEYHbIE
NeTnv B CTbiKe pacronaranunck C PacCTOAHWEM MeXay HUMKU B cBeTy He bonee 5dg (cm. pucyHok 8.2).

JonyckaeTca NpUHUMAaTL MakcumarbHOe paccTosiHWe B CBETY MeXAy BCTPeYHbIMU NeTnsaMn B NUHeNn-
HOM MEeTNeBOM CThike, paBHoe 8d  npu anameTtpe pabouen apMatypbl 16 MM 1 MeHee, Npu 3TOM MUHUMaTb-
HYI ONWHY NPAMOW BCTABKW YMHOXAKT Ha kKoadduumeHT 1,6.

8.4 [ins ncknoyeHus BelkanbiBaHnsa OeToHa Bcrie4cTBUe KpaeBoro adpdekTa cnedyeT npegycMaTpusBath
cneuuanbHble KOHCTPYKTUBHbIE MEPONPUATKA. B 4aCTHOCTW, NeTNeBbLIE CThIKK, PACMNONOXeHHbIEe Y CBOBOOHbBIX
KpaeB Kerne3oB0eTOHHbIX KOHCTPYKUWIA, pEKOMEHAYEeTCs 3aMeHATE Ha CMMOLLHYH0 apMaTypy Takoro xe anamMe-
Tpa v Knacca.

8.5 [Ina MaccuBHbIX Xene30beTOHHbIX KOHCTPYKLMA CTEH W MAUT TonwuHon 1 M 1 Bonee KOHCTpyMpoBa-
HWEe BBIMOMHAKT C Y4eTOM ONoNHMTENbHbIX TpeboBanui 10.4.14 CIM 63.13330.2018.

8.6 MNpwn AByXpsSOHOM OOQHOAOEPHOM apMUpOBaHWK [CM. PUCYHOK 7.4, a)] paccTosiHMe B CBETY Mexny
napannenbHeIMU apMaTypPHbIMU CTEPXKHAMM NETNW CTEIKa MPUHUMAIOT He MeHee 2d U He meHee 50 MM.

8.7 B 30He NMHEeNHOro NeTNeBOoro CThika apMaTypbl peKOMeHAyeTcs npegycMaTpuBaTh YCTaHOBKY HE Me-
Hee [BYX CTEPXHEN NonepeyHon apmMaTypbl B Npeaenax npsaMon BCTaBKW NETNEBONO CThiKa NyTEM NpUBAapPKK No-
nepeYvHon apmaTtypbl K KaXOow u3 netens cTolka. CBapHOE KpeCcToBOe CoeanHeHUe NpoaoibHOM M NoNepeYvyHon
apmMarypsl cTbika cneayet BbinonHaTs no tuny K1-K1 FTOCT 14098, cobniogatowmnm TpeboBaHns K coeguHeHUAM
HOPMKMPOBaHHOM NpoyHocTy cornacHo MOCT P 57997. dnameTp nonepeyHomn apmaTtypbl NPUHUMAIOT He MeHee
0,5 onameTpa apmaTypbl NETNEBOro cThika. [1py ncnonb3oBaHUKM apMaTypbl NETNeBoro cTeika gnametTpom 36 un
40 MM JonyckaeTtca NpUMEHeHWe nonepevHon apMmarypbl AnaMmeTpoM 16 Mm.
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PucyHok 8.1 — KoHCTpYKTWBHbIE TpeboBaHUA K TIMHEMHOMY NETNIEBOMY CThIKY apMaTypbl
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PucyHok 8.2 — TpeboBaHue K paccTOAHMIO MeXay NeTnsaMu

9 TpeboBaHMA K BEINOMHEHWUIO pacyeTa XKerne3o6eTOHHbLIX KOHCTPYKL UK
C NeTneBbIMU CTbIKaMM CTEPXXHEBOW apMaTypbl Ha cTaTU4YeCckue BO3OEeNCTBUA

9.1 O6LwWMe NnonoxeHUs

9.1.1 NpwW BLINOMHEHWWM PACHETOB Xene300eTOHHbLIX KOHCTPYKUWMA C NeTNeBbIMA CThIKAMU CTEPXKHEBOWN
apmatypbl MX HaOeXHOoCTb ycTaHaenueakT cornacHo FOCT 27751 nyTemM MCNonb30BaHWA pacHeTHbIX 3Ha4ve-
HWW Harpy3oK M BO3OeNCTBWIA, pacHeTHbIX XapaKTepucTuk 6eToHa v apmaTtypbl, onpegensaeMblx ¢ MOMOLLbHO
COOTBETCTBYHLWMX YACTHBIX KO3 ULUWEHTOB HAAEKHOCTH MO HOPMAaTUBHbBIM 3HAYEHUAM 3TUX XapaKTEPUCTUK,
C y4eTOM YPOBHS OTBETCTBEHHOCTW 3A4aHUA 1 coopyxeHuin OUAS.

9.1.2 Mpo4HOCTb Kene30beTOHHbIX KOHCTPYKLUMIA C NETNEeBbIMU CThIKaMU CTEPXXHEBOW apMartypbl onpe-
JerneHa NpoYHOCTh0 BETOHHOIO AAapa NeTNeBoro CThika apMaTypbl, BOCNPUHMMALOLLErO YCUINS OT NeTreBbiX
BbIMYCKOB paboyei apMaTypsbl.

[MpoBepKy NPOYHOCTKM MNETMEBbLIX CThIKOB BbIMOMHAKT UCXOOA U3 TOro, YTO pacyeTHOe YCUIne B CThbIKye-
MOW apMaTtype He LOMKHO NpeBbillaTh NpeaensHoe ycunue, BOCNpUuHMMaemMoe 6ETOHHbIM S4pOM NETNEBOro
CTblKa. Ycunue B apmartype onpefensitoT oT BO3AeCTBUS BCEX COMETaHMI pacHeTHbIX Harpy3ok U3 paccMmorpe-
HUSA HaNPSHKEHHOTO COCTOAHWUA CeYeHWA Npu OAHOBPEMEHHOM feicteumn M,, My, Mxy, N,, Ny, ny B MNMAWUTHbIX
anemeHTax, rge MHAeKchl X, ¥, Xy 0603Ha4YaT HanpaBneH sl YCUINMA B OTHOLLEHUW COOTBETCTBYHLLMX OCEN.

9.1.3 HapgexHoCTb xene306eTOHHbIX KOHCTPYKLUWA C NETNEBLIMA CTbIKaMW CTEPXHEBOW apmartypbl 06o-
CHOBbIBAETCHA HedonyleHWEM HacTynneHus npefenbHbIX COCTOAHWI: AN NepBOW rpynnbl — Mo HecyLllen
cnocoBHoCTU; ANns BTOPOM rpynnbl — MO OFPaHMYEHUIO LUIMPUHBI PACKPBITUS MarMcTpanbHbIX TPELLWH OT BO3-
OENCTBUA pacyHeTHbIX COMETaHUI Harpya3ok.

9.1.4 PacueTbl xene30beTOHHbIX KOHCTPYKUMIA C NeTrneBbIMU CThbIKaMW CTEPKHEBOW apMaTypbl Ha aei-
CTBME M3rnbarlnx MOMEHTOB, NMPOAOMLHBIX U MOMEpeYHbIX CUIM, KPYTALWKMX MOMEHTOB CMeAyeT BhINOMHATL B
cooTBeTcTBUUN ¢ TpeboBaHuamMM pasnena 8 CM 63.13330.2018 v paagenos 5—11 FTOCT 27751—2014 ¢ yyeTom
AONOMHWUTENbHbBIX YKa3aHWIA HaCTOSILWEro cTaHgapTa no NepeBoi 1 BTOPOW rpynnam npeaenbHbIX COCTOAHUIA.

9.1.5 Pacyetbl xene300eTOHHbIX KOHCTPYKLWIA C NETNEeBbIMK CThIKaMW CTEPXKHEBOWN apMaTypbl Ha AeicTBue
MoMNepeYHbIX CUIT BLIMOMHSAKT KaK AMF MOHOMUTHBIX KOHCTPYKLMIA B coOTBETCTBUM ¢ TpeboeaHuamu CI163.13330.

9.1.6 BeinonHeHWe pacyeTa Kene3obeTOHHbLIX KOHCTPYKUWUIA C NETNEBLIMW CTEIKAMUW CTEPXKHEBOW apmary-
pbl MO NEPBOI M BTOPOW rpynnamM npeaenbHbIX COCTOSHUIA NpeaycMaTpuBaeT onpegeneHne npoYyHocTM BeTOHHO-
ro aapa NeTneBoro CThiKa U 3HAYEeHUs LWWMPWUHBLI PACcKPbITUS TpellnH. PacyeTkl gedopmaunia, npornbos xeneso-
DOETOHHbLIX KOHCTPYKLUWIA C NETNEBLIMU CThIKAMK NPOBOAAT KaK AN MOHOIMUTHBIX Xene300eTOHHBIX KOHCTPYKLMIA.

9.1.7 Pacuetbl gonxHbl obecneynBatbe HaAEXHOCTb Kene3obeToHHbIX KOHCTPYKLUWIA C NeTNeBLIMU CThi-
KaMy CTEPXXHEBOM apMaTtypbl B Te4eHWe BCero CpokKa ux cryxobl.
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9.2 Tpe6oBaHMA K BLINONHEHUIO pacyeTa Mo NepBoi rpynne npegenbHbIX COCTOAHUIA

9.2.1 PacyeTsbl Mo NepBou rpymnne npegenbHbiX COCTOAHWI BKITIOYAKOT BbINMOMHEHWE pACHETOB MPO4YHOCTH
#ene3oBeTOHHLIX KOHCTPYKUWIA C NeTNneBbIMK CThIKaMKU CTEPKHEBOW apMaTypbl, KOTOpbIe cnedyeT NpoBoAWTb
M3 YCrOBUSA, MO KOTOPOMY YCUIUS B METNEBbIX CTbIKax OT pPasnuyHbIX Harpy3oK U BO3AEWCTBUWA C y4ETOM Ha-
4YanbHOro HaNpPsKEHHOro COCTOAHUA (TEMNepaTypHbie U ApyTrMe BO3AEeWCTBUA) He AOMKHbI NPEBbILATL COOT-
BETCTBYIOLLUX NPefenbHo AONYCTUMbIX 3Ha4YeHWIA.

9.2.2 B 3aBMCMMOCTU OT KOHCTPYKUMU NETMNEBOr0 CThiKa apMaTyphl, OeACTBYIOWMX YCUITUIA U HANPSKEHHOro Co-
CTOsIHMA BETOHHOrO siApa NeTNeBOro CTbika apMaTypbl NPK BLINMONHEHWM PACYETOB Xene300eTOHHbIX KOHCTPYKLMWIA C NeT-
NEeBbIMW CThIKAMW CTEPXKHEBON apMaTypbl NO NEPBON rpynne npefdenbHbIX COCTOAHWI CnedyeT paccMaTpuBaTh YeTbipe
thopMEl paspyLLEHNUs U COOTBETCTBYHLWME MM pacyeTHble hOpMbl pa3pyLLeHUs CTLIKOB, NPUBEAEHHbIE B Tabnuue 9.1.

Tabnuua 9.1 — ®opmbl pa3pylieHna BETOHHOTO gapa NeTNeBoro CTbika

OBo3HaveHne hopmsl R —— TV ST PacuetHble hopmbl
paspyLueHnus PMEL paspy paspyLlleHns CTLIKOB
A PackaneiBaHwe sgpa nog netnsaMu -1 A vwnn B — Ha packanbiBaHue sigpa nog
NeTNsMU U Ha CPe3 Mo HaKMOHHLIM cevye-
HWAM (B 3aBMCMMOCTM OT LUara neTens)
b Cpes agpa no HaKMNOHHbIM M0- -2 B, B** n ' — Ha cpe3 no HaknNoHHbIM Cce-
Wwankam OT BTOPWYHBLIX Nonepey- YEHWAM, KPYYEHME U Ha aHKEPYHOLLYH Cno-
HbIX KN cobHocTb
B Casur agpa oT Kpy4eHus Y-1 B, B** u ' — Ha cpe3 Mo HaknoHHbIM ce-
YEHUWAM, KPYYEHME WU Ha aHKEPYHOLLYHO Cno-
COBHOCTb
r [NoTeps aHkepyloLwen cnocoBHOCTK Y-2 A n [ — Ha Kpy4eHMEe W Ha aHKEepYOLLYH
NeTneBbIX BLIMYCKOB C 0DpasoBaHu- CrnocoBbHOCTL
eM LlapHUpa nnacTu4HOCTH
* Tunbl CTBIKOB cM. Ha pucyHkax 9.1 n 9.2.
** PopMy paspyLUeHVsa y4MTbIBAIOT AN Kene3obBeTOHHbIX KOHCTPYKUMIA, MCMBITbIBAIOWMX AMHaMUYECKME BO3OEN-
CTBUS U MpETEPNERAILLMX NONEPEMEHHOE PACTSKEHWE HA NMPOTMBOMNONOKHbLIX rPaHAX.

9.2.3 Ha ocHoBaHWK BbLIMOMHEHNUS] pac4eToB Mo NpyvBedeHHbIM hopMaM paspyLleHnsi napaMeTpbl CThiKa
NMPUHUMAKT NO HAWMEHbLLEN HeCYLLEA CNOCOBHOCTK.

9.2.4 HanpaBneHue yCUIMiA N CXeMbl MarmcTpanbHbIX TpelwmnH (cM. pucyHku 9.1, 9.2) npuHumatoT B 3a-
BUCUMOCTW OT KOHCTPYKLMW NETNEBOro CThiKa CTEPXXHEBOW apmaTypbl.

=

7

N/
\

a) Tun J1-1 — netneBown CTbIK C ABYMA pagaMu apMaTypbl Y PacTsHyTOR rpaHn

L

Di2 Ch D/2

7N
N |/

6) Tun J1-2 — neTneBoi CTbIK-Nepenyck ¢ 0OHUM PSAOM apMaTypHbIX CETOK Yy pacTaHYTOW W CKaToW rpaHin
PucyHok 9.1 — CxemMbl nepefaym ycunuii 1 NnonoxKeHus MarncTpanbHbiX TPELWH B NTMHENHbBIX NETNEBLIX CThIKax
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-

a) Tun ¥Y-1 — yrnoBon CTbIK C pacTAHYTOW BHYTPEHHEN rpaHbio

N|

/< N <> M K\\‘ N L I,
N NG
¥, ",
A 4
N A oA
M M

©) Tvn ¥-2 — yrnoBoOM CThbIK CO CKaTOW BHYTPEHHEN rpaHbio

Pl.'lcyHOK 9.2 — Cxembl nepenavu ycmnwﬂ 1 NONoXeHuA MarncTpanbHbIX TRELWWH B YIMOBbIX NMETNeBbIX CThiKax

9.2.5 NpepenbHoe cocTosiHWE NPU packanbiBaHUM — bopma paspywweHusa A (cMm. pucyHok 9.3)

L |

PucyHok 9.3 — Cxema ycunuin 1 xapaktep TpellMHooGpa3oBaHina Npu packanbiBaHWU aapa NeTneBoro cThika nof
neTnamMu (MomMaHbIMK IMHUAMU 0603HAUYEHbI BOZHKUKAIOLLE TPELLUHBI)

Pacyet Ha packankeiBaHue DeToHa nog netnamu no dopme paspyweHnAa A BbINOMHAKT NCXO4A N3 ycnoeusA
Ny 2 N, (9.1)
roe NC:"I — Hecylas cnocoBHOCTL BeTOHHOTO A0pa NeTneBoro CTbika Nnpu packanblBaHWUW, KIC,

NS — ycunue B OOHOM apMaTypHOM CTepXKHe NpK OOHOPAOHOM apMUpPOBaHWK UITU CyMMapHOoe ycunume
B ABYX NapanneribHbiX apMaTypPHbIX CTEPXHAX MNPU OBYXPAOHOM OQHOAOEPHOM apMUpPOBaHWK, KIc

(cm. pucyHok 7.4).
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Hecyutyto cnocobHOCTe BETOHHOro Aapa NeTneBoro CTeklka nNpu packansiBaHun N 4 onpegensioT no
dopmyne

2
Up
Ny =123——| +13|-S. -k.-R);, 92
el {D+Ch) ol ke - Ryt (9.2)
rge UO — paccToAHnEe B OCAX ME}K,D,y CMEXHbIMU CTEPXHAMMN paﬁoqeﬁ apMaTypbl B 30HE NeTneBoro CThiKa,;

Cp, — ONKWHa rOPU30HTaNbLHOM NPAMOW BCTABKKU, CM;

SC:' — nnowagb BeToHHOro A0pa netneBoro CTblka, CM2

, onpenensiemasn no gopmMyne
Sy =0,25n-D% +¢p, (D4 ¢, )+¢,-D, (9.3)

rae ¢, — ANMHAa BepTUKaNbHOW NPsAMON BCTABKM B NETNEBOM CTbIKe, CM;

D — pwameTp GeTOHHOro siApa neTneBoro CTblika, MPMHUMAaEMbId MO MUHUMANbHOMY AUaMETPY NeTnu
NpoAONLHOW apMaTyphl, cM. [1NA NeTneBoro cTuiKka apMaTtypbl ¢ 6TOHHBIM S4POM NOMUIOHANLHOMO
(npaAmMoyronkHoro) ouepTtanus B chopmyne (9.3) npuHumatoT BMecTo D AnamMeTp ONpaBKU CTEPXKHS;

k. — koacbhuLmeHT, yunTbIBaIOWMA NOBLILIEHNE NPOYHOCT BETOHHOTO AApa NeTneBoro CThika B 3aBu-
CMMOCTW OT ero apMupoBaHus:

- B CThiKe Tuna J11:

AC
ke =1+0125.2€ <15, (9.4)

S

rae A, — nnouagb Ce4eHNs ofHOro cTepxHsa paboyen apmatypsl, cmZ;

AC — niouwaib ceveHnsa Bcex CTep)KHEI?I, APMUPYHOLWKX beToHHOE A0PO0 NeTneBoro CTblka, CM2;

- B CTblKe-nepenycke Tvna J12 u B yrnoBbIX cThikax-nepenyckax tuna Y1 u ¥2:

4-A, E
— ==<15, (9.5)
n-D° Ep

k.=1+

c
raoe E; — mogynk yNpyroct apmMarypel, krc/emZ;
E, — Ha4anbHbIn MOAYMb YNpyrocT 6eToHa Npu CXaTuu U pacTsKeHuw, Krc/cm2.
Mpu ABYXpAOHOM OOHOAAEPHOM apMUPOBAHNK 3Ha4YeHne Ry npuHumMaroT cornacHo CI 63.13330 ¢ y4ye-
ToM Koadhuumenta ycrnosuin pabotsl 0,95.
9.2.6 NpegenbHoOe COCTOAHME OT cpe3a 6eTOHHOro A4pa NeTneBoro CThika NO HAaKNOHHbLIM ceYe-
HUSIM, COeAUHAIOLWUM BCTPeYHkIe neTnu, — chopma paspyweHus b (cm. pucyHok 9.4)

D+cy

PucyHok 9.4 — CxeMa ycunuia n xapakTtep TpeLlrHoobpa3oBaHus rnpu cpese rno HakMnoHHbLIM CeYeHUAM (foMaHbIMU
nHUAMM 0603HAYEHBI BOZHUKAKOLWME TPELLWHbI)
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PacyeT netneBbIX CTBIKOB MO CbOpME paspyLlweHna B BbinonHAT ncxona N3 ycrnosua
Nep 2 N, (9.6)

rae N, — Hecywasn cnocobHOCTL BETOHHOTO AApa NeTneBoro CThika Npw cpese, Kre;
NS — TO Xe, uTo B 9.2.5.
Hecywyo cnocobHocTe BeTOHHOro Afpa NeTrneBoro CTbika Npu cpese N, onpegensioT no opmyne:

Neio =7 Sg K¢ '([T]'COSBS +[G] g SinBs)’ (9.7)

rae y, — KO3(PMUULMEHT, yunTbIBaOWMIA OCOBEHHOCTH pacnpefeneHns HanpskeHnn no ceveHmto 6ETOHHOro
agpa NeTneBoro CTbika:
- Ang cThika Tuna J11: vy, = 1,
- B CTbike-nepenycke Tuna N2: y,= 0,9,
- B YIMOBbIX CThIKax-nepenyckax tuna Y1 u ¥Y2: v, = 1,1;
Bs — yron cpesa (cm. pucyHok 9.4), onpegensemMelid no popmyne

UO_ds
= arctg——; 9.8
s (98)

S — nnoulaab HaKMOHHOTO CeYeHNs, cM?2, onpeaensiemMas no opmyne

S (9.9)

Sy= ;
s cosfig

rae S, — nnowane 6eToHHOroO Agpa NeTnesoro cTeika, onpefdensemas no dopmyne (9.3);
[6] — cpeaHWe HOPManbHbIe HaNPSHKEHUA B HAKIIOHHOM CeYeHWUH, Kre/cm?:

(o] = 1,35R),; (640)
1Ko+ @ ke -cloB '
Rpt
kg = —=; 9.11
rae R™R, (9.11)

[T] — CpeaHue KacaTternbHble HanpAaXxXeHnd B HAKNMOHHOM CeYeHUun:

[1] =[o]-ctgp. (9.12)

3Haqenus D u Ry, B 3aBucumocTax (9.8)—(9.11) npuHumarot no 9.2.5.
9.2.7 MNpepenbHoe cocTosiHWE OT KPyUueHUss — chopma paspyweHus B
PacueT no dpopme paspylueHusi B BbINONHAKT UCXO4SA U3 YCIOBUSA

D2 D (9.13)
roe Dk — OMaMeTp 3KBMBaneHTHOro KpyroBoro BeToHHOro A0pa NeTneBoro CTbika, Oﬂpe,ﬂ,eJ'IHEMbIPI no CbOpMyJ'IE
8
b, =23"d (9.14)
T
D, — Tpebyembliin ouameTp BeTOHHOrO sapa NeTneBoro cTbika, onpegensemslia no opMyrne

req

’R
Dreq' =k-dg- R_S* (9.15)

roe k = 2,58 — ans NnMHerHoro cTbiKka-nepenycka,
k=1,72 — OnA yrnoBoro cThiKa-nepenycka.

[_]pl/! OBYXpAOHOM OQHOAOEPHOM apMUPOBAaHUKM NPOBEPKY NPOYHOCTK BbIMOIHAKT C Y4EeTOM CpefHUX 4114
OBYX neterb 3Ha4YeHun nnowagn BeToHHOrO A0pa NeTneBoro CTeika SCI 1 npuBeeHHOro gnamMmeTpa apMmaTtypbl

s = \Id§1 + dszg , TAe dgq W dgp — HOMUHAMNbHbIE ONAMETPLI CTEPXKHEN HAPYKHOW N BHYTPEHHEN apMaTtypbl
NeTNN COOTBETCTBEHHO, CM.

MNpw ABYXpAAHOM OOHOAAEPHOM apMUPOBaHWK BENUYUHY Ry, npuHumaroT cornacHo CIM 63.13330 ¢ yue-
TOoM koadhpuumeHTa ycnosun pabotsl 0,95.
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9.2.8 NpegenbHoe COCTOSIHME OT NOTEPM aHKepYyloLWen cnocobHoCTH neTenb — chopma paspyweHusa I
Pacyet no dpopme paspyLienus [ BbINOMHAKT UCXOAA M3 YCIIOBUA

Dy 2 Dy (9.16)
rae D, — AvameTp 3KBMBANEHTHOrO KPYroBoro 6ETOHHOro Afpa NeTnesoro CThika, onpeaensemMsiiin no dop-
Myne (9.14).
TpeGyembiit fuameTp GETOHHOTO AApa NETNEBOro CThika D, ONpedensioT no gopmyne
0,5-Rg - dg
Dy = T (9.17)
T Rpond3

rae Ryongs — cpe,u,ng COMPOTUBNEHWE CcUenneHnua apmatypbl ¢ GeTOHOM MO KPWBOMWHEWHOMY aHKepy,
Krc/cM<, onpegensiemoe no opmMyne

Rponds = M3 - Ryt (9.18)

rae Ny — KOIMULMEHT, IUTHIBAIOLLMIA BIUSHUE ANAMETPOB NETNIN 1 apMaTypbl U ONpefensembii no gpopmyre
D

M3 =5,7-012-—. (9.19)

S

Ecnun Dreq > Dk’ ANWHY I'IDF!MOP'I BCTABKW Cp B CTblKax C BeToHHbIM AOpPOM OBanbHOro o4eprtaHuda npuv-

HMMaKT HEe MeHee 4YeM
0,25-Ry-d—0,5-%-D-Rbonga
N1 - Rpt ’

Ch (9.20)
rae Ny — KO3PMUUNEHT, y4nTLIBAIOLMIA BNWSHUE BMA NOBEPXHOCTU apMaTypbl, onpeaenseMblii CornacHo
Cn 63.13330.

B nonuroHanbHbix (MpAMOYroNbHLIX) CTbikax B 3aBMCMMOCTY (9.20) Nesyto 4acTb NPUHUMAIOT PaBHOW Gy, + C,,.

9.2.9 B yrnoBbiX NETNEBLIX COEAMHEHUAX, B KOTOPLIX YBEMWUYEHUE NPSMOM BCTABKM KOHCTPYKTUBHO He-
BO3MOXHO, MPOYHOCTL COEBMHEHWUS PEKOMEHOYETCH YBENMUMBATL 3@ CUET:

- NOBbILLEHWA knacca GeToHa No NPOYHOCTM Ha CXxaTue;

- yBenu4yeHust BeTOHHOro siapa NeTneBoro cThika (nepexon Ha hopMy NeTnu TUNa «JiaMnoykay npu co-
eAMHEHUI Xene306eTOHHbIX KOHCTPYKTUBHbIX 3Me@MEHTOB C pasHOi TOMLKMHOW/BLICOTON CeveHus);

- NPUMEHEHWS KOHCTPYKTUBHOIO NMepefaToyHOro anemMeHTa, apMMpoBaHus BeToHHOro aapa netneBoro
CThbIKa.

9.3 TpeboBaHUA K BLINONHEHUIO pacyeTa No BTOPOW rpynne npefenbHbIX COCTOAHUNA

9.3.1 PacueTbl xene300eTOHHbIX KOHCTPYKUWIA C NETNeBbIMW CTbIKaMKU CTEPXKHEBOM apMaTypbl No BTO-
poW rpynne npefernbHbIX COCTOSHWIA BKIIOYAKOT BbIMOMHEHWE!

- pac4yeToB No obpazoBaHUI0 TPELLWH, KOTOpLIE CriedyeT NMPOBOAUTE TakK Xe, Kak AN MOHOIMUTHBIX KOH-
cTpykuwmia no CI 63.13330, ona npoeepkn HEOOBXOOUMOCTHM yYeTa TpeLUMH Npu pacyeTte no AedopMauunsam;

- PacyeToB MO PaCKPbITUIO TPELLWH UCX0AA M3 YCMOBUWS, COMMAacHO KOTOPOMY LUMPUHA PacKpbITUA TPeLLuH
B CTbiKe OT PasriMyHbIX Harpy3oK U BO34EeNCTBUI He J0MKHA NpeBbillaTh NpeAenbHO AONYCTUMbIX 3HAYeHUN,
yCTaHaBNMBaEMbIX B 3aBUCUMOCTW OT TpeboBaHWI, NpeabaBnseMbIX K KOHCTPYKLWK, OT YCIOBUIA ee 3Kcnnya-
Tauuu, BO3AENCTBUS OKPYKaOLLEN cpebl U XapakTepUCTUK MaTepuanos ¢ y4eToM 0COBEeHHOCTEN KOPPO3VOH-
HOro NoBefdeHus apmaTtypbl 1 BeToHa;

- pac4yeToB No gedopMaLusaM, KOTopble CneayeT NPou3BOANTL KaK AN MOHOMUTHBIX XKene300eTOHHbIX
KOHCTpyKumria no Cl 63.13330 13 ycnoBus, No KOTOPOMY NepeMeLleHrns U amnnuTyabl konebaHWid KOHCTPYK-
LMK OT pas3nU4HbIX HArpy30K U BO3AEWCTBUMA HE AOMKHbI MPEBLILLATL COOTBETCTBYHOLLUX NpeaenbHo A0nyCTu-
MbIX 3HA4Y€HWI, NPXU NPEBbLILUEHUM KOTOPbIX HapyLlaeTcs HopManbHaa aKcnnyaTauus Kene3obeTOHHbIX KOH-
CTPYKUWIA UNKU MCHEepPnBIBAETCS PECYPC WX AONTOBEYHOCTH.

9.3.2 PackpbiTve MarucTpansHOW TPeLMHbLI B CEYEHUU MO KOHTYpPY BETOHHOro siapa NeTrneBoro CTbika
CTEPXHEBOW apmaTtypbl onpefensetca gedopmauuen pacTaHyToln apmaTypbl U gedpopmauuneinn BETOHHOIO
aapa v cyMMUPYETCS U3 TpeX COCTaBMsaLWnX:

- echbopmanumm apmaTtypbl BHe BETOHHOTO fiApa NeTneBoro CThika apMaTypbl;

- DedhopMaLMK apMaTypbl B 30He NPAMON BCTaBKY;

- nedopmMaumn BETOHHOrO siApa NeTNeBoro CTeika apMaTyphbl.
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9.3.3 Ons »xene306eTOHHbIX KOHCTPYKLMA C YINMOBbIMUW 1 JIMHEAHLIMW NETNEBLIMA CThIKaMi CTEPKHEBON

apmartypbl LUMPWHY PacKpbITUS HOPManbHbIX TPEWMWH a,., CM, ONpefensioT no opmyne

d o] O d®> o
- —[[D,OGZR—S-GS_Cm+O,5-D -I{JSE—S+0,25-t}J;E—S-c+1,56-U—-ES , (9.21)
bt,n s S 0 bt

rae oy, — HanpsikeHue B pacTAHYTOW apmaTtype B CEYEeHWW C TPEeLlMHOW cpasy nocne obpasoBaHus
’ HOpMarbHbLIX TPeLWuH, kre/cmZ, cornacHo CIM 63.13330;

C. — HamnpsXeHue B pacTAHYTOW apMaTtype B CEHEHWUM C TPELLVMHOW Npu AeACTBUM paccMaTpyuBaemMon
Harpyaku, krc/cm2, cornacHo CIM 63.13330:

Y, — KOI(MMULNEHT, y4MTLIBAIOWMIA HEPABHOMEPHOE pacnpeferneHe OTHOCUTENbHbLIX aedopma-
UM pacTAHYTOM apMaTypbl Mexay TpelmnHamu, npuHMaemelin cornacHo CIM 63.13330;

V' — KO3 MULNEHT, YUNTHIBAOLNIA HEpaBHOMEPHOE pacnpefenieHne OTHOCUTENbHBIX Aeopma-
LM pacTAHYTON apMaTypbl MeXay TpelMHaMu B 30HE NPSIMOI BCTaBKW € ABOMHBIM apMUpPOBa-
HWeM, npuH1uMaemMblin cornacHo CI163.13330;

Eb;: — Moayne gedopmMauuy BeToHa Npy NPOACMKUTENBHOM OENCTBUM HArpy3Ku, }(FC."CMQ, npuHUMa-
emblin cornacHo CIM 63.13330;
G'S — HanpskeHwe B apmaTtype B Hadane KpWBONMHEWHOro yyacTka MeTrneBoro Bbinycka, KFC/CMZ,
onpegensemMoe no opmyne
, 0,25¢,
64 =0 | 1-———2|, (9.22)
J'(),em

roe "o,an — DasoBas (OCHOBHasA) ANMHA aHKePOBKM apmatypbl, CM, onpegensiemas cornacHo CIM 63.13330.

10 TpeboBaHMA K BbINOMHEHUIO pacyeTa Xene3ob6eTOHHbIX KOHCTPYKLUN C
neTneBbIMMU CTbIKAMKW CTEPXKHEBOW apMaTypbl Ha AMHaAMUYeCKUe BO3eACTBUSA

10.1 PacueT Kene3obeTOHHLIX KOHCTPYKLKUA C NeTNneBbIMU CThIKaMU CTEPXHEBOW apMaTypbl Ha OWHa-
MUYECKUEe BO3AEWCTBMSA BLIMOMHAKT NO YKasaHuam pasgenoB 8 u 9 ¢ yuetom Tpebosanun CI1 14.13330, [2],
Cl163.13330 v ykazanuin 10.2.

10.2 B ka4ecTBe AMHaAMWYECKWX BO3AENCTBMIA paccMaTpyMBaloT MajloLUMKIIOBbIE BO3LENCTBUSA (CeMCMM-
Yyeckue), a Takke MHOTOLMKNOBbIE BO3AEWCTBUA (BbIHOCIMBOCTL) Ha Xene306eToOHHbIe KOHCTPYKUUW C neTne-
BbIMW CTbIKAMU apMaTypbl.
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