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Mpeancnoeue

1 PASPABOTAH AkuuoHepHbiM obuectsoM «OppeHa JleHuHa HayyHo-uccnegoBaTenbCKUA W KOH-
CTPYKTOPCKUIA MHCTUTYT 3HeproTexHuku umenu H.A. Jonnexans» (AO «HUKWU3T») npu yyactun degepans-
HOFO TOCYLAapPCTBEHHOMO YHUTapHOro npeanpuatvs «LleHTpanbHbiA HayYHO-UCCNegoBaTeNnbCKUM WHCTUTYT
KOHCTPYKUUOHHbIX MaTepuano «pometen» umM. M.B. MopbiHMHA HauWoHanbHOro UCCrneqoBaTenbCKoro LeHT-
pa «KypyatoBckuit MHCTUTYT» (HUL «KypuatoBcknin mHetutyT» — LHWKM KM «[MpomeTeit»), Mockosckoro
dunuana AkuyuoHepHoro obuiectea «AToMaHepronpoekT» («MOCKOBCKUA MPOEKTHLIN MHCTUTYT») U CaHKT-
MeTepbyprckoro dpunuana AkunoHepHoro oblectea «AToMaHepronpoekT» («CaHkT-INeTepByprckuin NpoekT-
HBIN UHCTUTYT»)

2 BHECEH TexHu4yecknM KOMUTETOM Mo cTaHaapTuiauum TK 322 «ATOMHaa TEXHUKa»

3 YTBEPX/EH W BBEJEH B [IENCTBWE Mpukasom ®enepanbHOro areHTCTBa No TEXHUYECKOMY pe-
ryniupoBaHuio U meTponorumn ot 6 ceHtsbps 2023 r. Ne 807-cT

4 BBEJEH BINEPBbIE

5 ®egepanbHOe areHTCTBO MO TeXHW4YeCKoMYy perynmpoBaHuUo M METPONOrMn He HeCeT OTBETCTBEHHO-
CTWN 3a NAaTeHTHYK YUCTOTY HAaCTOALWLero ctaHgapra. MaTteHTOOONagaTenbL MOXET 3afBUTbL O CBOMX npaeax u
HanpasBnTb B fDe,n,epaanoe dreHTCTBO MO TEXHUYECKOMY pPerynmpoBaHUMKD U METpPONOrun aprymeHTMpoBaHHoe
npegnoxeHwe o0 BHECEHNU B HacToALWMA CTaHOapT nornpaBkv OnA yKasaHuA VIHCbOpMaLI,I/IVI O Hann4mnu B CTaH-
aaprte 00BLEKTOBR NaTeHTHOro npaea v ﬂaTEHT006ﬂaﬂaTeﬂe

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHa
om 29 uwoHsa 2015 2. Ne 162-03 «O cmaHdapmu3sayuu 8 Pocculickol ®edepayuu». MHpopmayus ob us-
MeHeHUSX K HacmosuwieMy cmaHO0apmy nybrnukyemcs e exes00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHanmeHble cmaHOapmbi», a oguyuanbHbil MeKcm usMeHeHul
U ronpasok — 8 eXeMecAYyHoOM UHOPMayUOHHOM ykaszamene «HayuoHanbHbie cmaHdapmei». B ciyvyae
rnepecMmompa (3aMeHbl) unu ommMeHbl Hacmosuie2o cmaH@apma coomeemcmayrouwee ygedomneHue bydem
onybnukogaHo 8 6nuxaluweM 6bINycKe eXeMecsyHo20 UHGhoPMayUuoHHo20 ykaszamens «HayuoHanbHbie
cmaHOapmol». Coomeememayow,as UHGhopMayusi, yeedoMIeHUe U MeKCmbl pasMewalmcs makxe 8 UH-
gopmayuoHHOU cucmeme 06wea0 Noab3osaHuUss — Ha oghuyuansHoM calime PedepanbHO20 azeHmcmea fno
MexXHUYEeCKOMY peaynuposaHuro U Memposnoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuzayunuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

XENE3OBETOHHLIE 3AWMUTHLIE OBONOYKN BNOKOB ATOMHbIX CTAHLUNA

PacueT Ha MPOYHOCTbL Ha CTagMUu NPOeKTUpoOBaHUA

Reinforced concrete safety barrieres of nuclear power plants units. Strength analysis at the design stage

OaTa BBegeHua — 2023—11—30

1 O6bnacTtb NnpumMeHeHunA

1.1 HacTtoswmit ctaHaapT pacnpocTpaHseTcs Ha Kene3obeToHHble 3aMTHbIe 060noYKK BNoKoB aToOM-
HbIX CTaHLMW, BLIMOMNHAKLME CBON hYHKLUW B COOTBETCTBUU C dpefeparnbHbIMU HOPMaMn WU NpaBunaMmu B
obnacTtu ncnonb3oBaHWA aToMHoW aHeprin [1]—[3].

1.2 HacTtosiwuin cTaHgapT ycTaHaBnuBaeT TPebOBaHUA K pacyeTy Ha NMPOYHOCTL Kene3obeToHHLIX 3a-
LWMTHbIX oBonoYek BNOKOB aTOMHbIX CTaHLMIA, yKa3aHHbIX B 1.1, Ha cTagun NpoeKTUpOBaHWS.

1.3 HacToswwui ctaHgapT He pacnpoCcTpaHaeTcs Ha NPOeKThbl 4eACTBYIOLLMX ONOKOB aTOMHbBIX CTaHLWM,
NPOEKTUPOBaHWEe KOTOPbIX 3aBepLUIeHO Ha MOMEHT BBeAEeHUs ero B JeNcTBMe.

1.4 HacToswuil cTaHOapT He pernameHTUpyeT MeTodbl, MPUMeHseMble ONS ONpedeneHnss pacyeTHbIX
Harpy3oK, BHYTPEHHUX YCUMWUWA, NepeMeLLeHWni, HanpsKeHun n gedopmMaumin xkKene3obeToHHbIX 3aLUTHBIX
oborno4yek BNOKOB aTOMHbIX CTaHLUA.

2 HopmaTuBHbIe CCbINKK

B HacTosAlweM cTaHgapTe MCnofb30BaHbl HOPMAaTHMBHbBIE CChIMKN Ha CNEeayolwmMe JOKYMEHTLI:

FOCT 27772 lNpokaT Ansa CTPOUTENbHbIX CTanbHbIX KOHCTPYKUKMA. OBLMe TeXHWYecKMe yCrnoBus

MOCT P 53772 KaHaTbl CTanbHble apMaTypHble CeMUNPOBOSIOYHbIE CTabUNM3MPOBaHHbIE. TexHnYeckme
ycrnoeusa

FOCT P 59115.1 OBocHoBaHue npo4HocTu obopyaoBaHMa U TpyBbonpoBOgOR aTOMHLIX 3HEPreTUYeCKNX
YCTaHOBOK. TEPMUHbLI M ONpedeneHus

rMOCT P 59115.2—2021 ObocHoBaHMe NpoYHOCTM 060pyaoBaHMsa M TpyBoNpoBOOOB aTOMHbLIX 3Hepre-
TUYecKUX yctaHoBoK. Moaynb ynpyroctu, TemnepatypHblid KOSEOUUNEHT NMHENHOTO pacLUMpeHus, Koadppu-
uuneHT MyaccoHa, Mmoaynb caBura

FOCT P 59115.3—2021 ObocHoBaHue npovHOCTM 0bopynoBaHus v TpybonpoBOoOB aTOMHbIX 3Hepre-
TUYECKMX YCTaHOBOK. KpaTKoBpeMEeHHbIe MeXaHUYeckue CBOMNCTBa KOHCTPYKLMOHHBLIX MaTepuanos

FOCT P 59115.5—2021 ObocHoBaHWe npoYHocTWM 0bopynoBaHus u TpybonpoBOAOB aTOMHLIX 3Hepre-
TUYECKMX YCTAHOBOK. PacyeTHble XapakTepuCTUKN LMKITMYECKOW M OUTeNIbHOM LMKIMYECKOM NPOYHOCTH KOH-
CTPYKUMOHHBIX MaTepuarnos

MOCT P 59115.6—2021 OBocHoBaHMe NpoYHOCTHM 060pyAoBaHMs U TpyOONpoBOAOB aTOMHbLIX 3Hepre-
TUYECKMX YCTaHOBOK. MeToabl onpefeneHus XapakTepucTuK TPeLMHOCTOMKOCTM KOHCTPYKLWNOHHBIX MaTepu-
anos

FOCT P 70418 TpyBHble 1 kabenbHble NPOXOAKM aTOMHBIX CTaHUMIA. PacyeT Ha NpodYHOCTL Ha cTaguu
NPOEKTMPOBaHNUA

CIM 14.13330.2018 «CHwuM [1-7-81* CTpPOMUTENbCTBO B CEMCMUYECKMX paioHax»

CMn 16.13330.2017 «CHwM 11-23-81* CTanbHble KOHCTPYKUMW»

CIM20.13330 «CHwulM 2.01.07-85* Harpy3ku 1 BO3OEWCTBUSY

MapaHune ochbuumnansHoe
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CI127.13330.2017 «CHwI1 2.03.04-84 BeTOHHbIE 1 ene30beToHHbIE KOHCTPYKUMW, NpegHa3HaqYeHHble
Ona paboThl B YCNOBUAX BO3AENCTBUS NMOBLILLEHHLIX U BLICOKUX TEMNepaTyp»

CI128.13330 «CHwmI1 2.03.11-85 3awimta CTPOUTENBHbLIX KOHCTPYKLMIA OT KOPPO3UU»

CI163.13330.2018 «CHwul1 52-01-2003 BeToHHble 1 Kene3o0beToHHble KOHCTPYKLUMW. OCHOBHbIE NOMO-
XKEHUsA»

CI188.13330.2014 «CHwI 1I-11-77* 3awnTHblE COOPYXEHUS rpa¥aaHCKoONn 0BOPOHBLI»

MprvmeyaHwne—lNpuNons30BaHNN HACTOALWM CTAHAAPTOM LenecoobpasHo NpoBepyTL AENCTBUE CCbINOYHbIX
CTaHOapToB (CBOAOB NpaBwil) B MHhOPMAaLUMOHHON cucTeme obLlero nonb3oBaHusa — Ha oduuyvansHoM cate Pegepans-
HOrO areHTCTBa MO TEXHWYECKOMY PEryrnvpoBaHUIo W MeTponorun B cet VMIHTepHeT unm no exerogHomy WHopMaumoH-
HOMY yKkaszaTento «HauvoHaneHbele cTaHgapTe!», KOTOPLIA onyBnrKkoBaH no cocToaHuio Ha 1 AHBaps Tekyllero roaa, 1 no
BhIMYCKaM EXeMeCsAYHOro MHhOPMaLMOHHOrO yKkasaTens «HauuoHaneHbele cTaHaapTel» 3a Tekywwid rod. Ecnv 3ameHeH
CCbINOYHbIA AOKYMEHT, Ha KOTOPLI AaHa HeQaTUPOBAHHARA CChINKAa, TO PEKOMEHAYETCA UCMONb30BaTe ASUCTBYIOLLYIO BEP-
CMIO 9TOr0 AOKYMEHTa C Y4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUI0 M3MEHEHUA. Ecnv 3amMeHeH CCbINOYHbIA AOKYMEHT, Ha
KOTOPbIM gaHa AaTMpOBaHHasA CCbifKa, TO PeKOMEeHOyeTCa MCMonb3oBaTk BEPCHI0 3TOr0 AOKYMEHTa C YKasaHHbIM Bbille
rogom yTeepkgeHns (npuHATKA). Ecnn nocne yTBepxaeHna HacTOALWEro cTaHaapTa B GCbINOYHBIN AOKYMEHT, Ha KOTOPbIN
AaHa gaTMpoBaHHAas CCbifka, BHECEHO M3MEHEHWe, 3aTparnBatoLLee NonoXKeHne, Ha KOTOpoe AaHa cebinka, To 3To Momno-
XeHue pekoMeHOyeTCcsa NPUMeHsATL 6e3 yyeTa AaHHOro nameHeHus. Ecnu ceeinoyHblil 4OKYMeHT oTMeHeH 6e3 3aMeHsl, To
MOMNoXeHWe, B KOTOPOM [aHa CChifiKa Ha Hero, PeKOMeHZyeTcs NPUMEHATE B YaCTW, He 3aTparneatoLLei aTy cceinky. Cee-
AeHWA 0 eCTBMU CBOAOB NpaBwun uenecoobpasHo npoeepuTh B PegepanbHOM MHOPMALMOHHOM hoHAe CTaHO4apToB.

3 TepMuHbI, onpeaeneHun, cCokpalweHusl, o603Ha4YeHuUA

3.1 TepMKHHbI M onNpegeneHun

B HacTosiwem ctaHgapTe npuMeHeHbl Tepmubbl no MOCT P 59115.1, a Tawke cnegyowme TepMUHbI C
COOTBETCTBYHOLLMMU ONpeaerneHUuaMu:

3.1.1 apmaTtypHbIli ny4yok: COBOKYMHOCTb apMaTypHbIX KAHATOR ONpeAeneHHON AMWHbI, PAaCrnonoXeH-
HblX B 0gHOM KaHanoobpasoBatene U 0O0beOWHEHHbLIX B €OWHbIA CUMOBOW 3MEeMEHT, MMEeKLWMWA Ha KoHuax
aHKepHble YCTPOMCTBA M OMOPHbIE 3aNeMeHThl ANA Nepefayun yeunusa pacTsikeHus B nyvke Ha BeToH.

3.1.2 xene3obeToHHaA 3awuTHaA oGono4ka: 3awuTHas xenesobeToHHas obonovka peakTopHOro
30aHWs B COCTaBe repMeTUYHOMO OrpaXgeHus.

3.1.3

KOHCTPYKUMU Kene3o6eToHHbIe: KOHCTPYKUMK, BLINOMNHEHHbIE N3 GeToHa ¢ paboyei U KOHCTPYKTMB-
HOWM apMaTypoi (apMUpOBaHHble GETOHHBLIE KOHCTPYKLMMW); pacyeTHble YCUMUS OT BCeX BO3OEWCTBUN B Xe-
Ne306eTOHHLIX KOHCTPYKUMAX OOMKHbI ObITh BOCNPUHATEI GeTOHOM 1 paboyeil apmaTypoil.

[CM 63.13330.2018, nyHKT 3.7]

3.14

ko3 uumeHTbl HagexHocTU: KoadhduumeHTel, yunThiBalOWNE BO3MOXHbLIE HEbnaronpuATHLIE OT-
KNOHEHWs 3HAYeHW Harpy3oK, XapakTepucTWK MaTepuanoB W PacHeTHON CXeMbl CTPOUTENbHOrO obbekTa
OT pearnbHbIX YCNOBMIA €ro 3KcnnyaTauun, a Takke ypoBeHb OTBETCTBEHHOCTN CTPOUTENbHbLIX 0OBEKTOB: KO-
3¢ppurLMEHTEI HAAEKHOCTU NO HAarpy3Ke vy, KOIPEPULMEHTEI HAAEKHOCTM N0 MaTtepuany v,,, KO3 PULNEHTbI
ycrnosuid paboTsl v, KOIPPULMEHTLI HAOEKHOCTU MO OTBETCTBEHHOCTM COOPYXEHUN ¥ .

[FTOCT 27751—2014, nyHkT 2.2.13]

3.1.5

Ko3dpuUuneHT couveTaHuW Harpyzok: KoappuumeHT, yuuTbIBAKOLWMA YMEHbLUEHUST BEPOSITHOCTU
O4HOBPEMEHHOI0 AOCTUXKEHNA HECKOMNBKMMMN HArpy3kaMmun Mx pacHeTHbIX 3Ha4YEeHWN.
[CI 20.13330.2016, nyHkT 3.3]
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3.1.6

Harpysku anuTtenbHble: Harpyski, U3MeHeHWsA pacyeTHbIX 3Ha4YeHMI KOTOPbIX B TéYeHWEe pacyeTHOro
CpOKa Crnyx0bl CTPOUTENBHOTO 06bEKTa NPEHEeBPEXMMO Marbl MO CPAaBHEHUIO C NX CPeOHUMU 3HAYEHUAMM.
[CM 20.13330.2016, nyHKT 3.5]

3.1.7

Harpysku KpaTKOBpeMeHHble: Harpysku, OnWTenbHOCTb AeNCTBUA PaCYETHbIX 3HAYEHUIA KOTOPbIX
CYLLECTBEHHO MEHbLUE CpoKa Cnyxbbl COOpYKeHus.
[CI120.13330.2016, nyHKT 3.6]

3.1.8

ocobble Harpys3kKu: HarpySKM N BO30ENCTBUA (Hanpwmep, B3pPbiB, CTONMKHOBEHWE C TPaHCMOPTHbLIMW
cpeacTteaMin, aBapums OGODyﬂOBaHMH, noxap, aeMmneTpAaceHne, HeKOTopble KIMMaTU4eCKne Harpya3km, oTkas
paGDTbI Hecyllero arnemMeHTa KOHCprKL]VII?I), cozgawume aBElpVIFIHI:Ie CcnUTyauunun ¢ BO3MOXHbIMU KartacTpo-
Cbl/IHECKMMVI nocneacTeuAMM.

[CM 20.13330.2016, nyHkT 3.8]

3.1.9

pacyeTHoOe 3HauyeHue Harpy3ku: [pegensHoe (MakcumanbHOE MM MUHUMATBLHOE) 3Ha4YeHNe Harpys-
K/ B TE4EHWe cpoKka aKcnnyaTtaumn obbekTa.
[CM 20.13330.2016, nyHkT 3.9]

3.1.10

pacuyeTHble co4YeTaHUA Harpy3ok: Bce BO3MOXHble HebnaronpuATHble KOMBWHALWMW Harpysok,
KOTOpble HeOBX0ANMO Y4NThIBaTbL NPU NPOEKTMPOBaHNM 0B bekTa.
[CI 20.13330.2016, nyHkT 3.10]

3.1.11 KOHCTpPYKTMBHaA UEenocTHOCTb: COCTOSIHUE CTPOWTEIbHbLIX KOHCTPYKLMIA (Kene3o0BeTOHHbIX
KOHCTPYKUWIA), NPX KOTOPOM HE NPEeBbILLAeTCA HU OOWH M3 KpUTEpPUEeB NPOEKTUPOBaHWA Mo HecyLllen cnocob-
HOCTW, YCTAHOBIEHHLIX B NPOEKTE ONA OaHHOTO COYEeTaHWs Harpy3ok no npefenbHbIM COCTOSAHUAM NepBoi
rpynnel.

3.1.12 koaddhnuumeHT ycnoBuin pabotbl 6eToHa [apmaTtypbi]: KoadduumeHT, yuMTbiBaloWmMiA 0co-
©eHHocTK paboTel DeToHa [apmaTypbl] B KOHCTPYKUMK (XapakTep Harpysku, YCrOBUSA OKpyKalowen cpedbl 1
apyrve dpakTopbl, NPeAYCMOTPEHHbLIE MPOEKTOM).

3.1.13 xene3obeToHHaA 3awWMTHaA obonoyka: 3awmnTHasa xenezobeToHHasa obonoyka peakTopHOro
30aHUA B cOCTaBe repMeTHUYHOro orpaxaeHus.

3.1.14 nnowapb ceveHWUA HeTTo: [nowankL cevyeHua bea ydeTa nnowagen OTBEPCTUA B HEM.

3.2 CokpaweHun

B HacTosflem cTaHgapTe NpUMEHEHbI CriegyoLlMe CoKpalleHusa:
AC — aTtomHasl cTaHuus;

O — repmeTn4HOe orpaxKgeHue;

K30 — xene3o00eTOHHbIE 3alMTHbIe 0060MNOYKN;

3INA — 3anpoekTHas aBapus;

KNH — ko3 oMU MEHT MHTEHCUMBHOCTY HaNpsXeHWn;

MK3 — meTon KOHEYHbIX 3NeMeHTOoB;

HOC — HanpskeHHO-4edhopMUPOBaHHOE COCTOSHUE;

HH3 — HapyweHne HOpManbHOW aKcMyaTaLnnm;

H3 — HopmanbHas akcnnyaTaums;

[NMA — npoekTHas aBapus;

PY — peakTopHas ycTaHoOBKa;

ClMN30 — cuctema npenBapuUTenbHOro HanpseKeHUs Kene3obeToHHON 3aLUTHORN 060NoYKY;
TMNP — Teub nepen paspyLleHnemM.
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3.3 OGoz3Ha4veHun

B HacToslemM cTaHgapTe npumMeHeHbl cnegyiowme 06o3HaqeHuns:

R}, , — HOpMaTMBHOE 3Ha4eH1e ConpoTUBMEHUs GeToHa oceBoMy cxatuio, Mlla;

Rp¢ , — HOPMatmBHOE 3Ha4yeHWe conpoTuBeneHust 6eToHa oceBomy pactskeHuo, MMa;
R}, — pacyeTHoe 3Ha4eHne conpoTueneHus 6eToHa oceBomy cxatuio, Mla;

Ry — pacyeTHoe 3Ha4YeHue conpoTuerieHus 6eToHa oceBoMy pacTspkeHuo, MIa.

4 OOwwre nonoXxeHus

4.1 Mpu npoBegeHUn pac4eToB Ha npodHocTe X30 Ha cTaguuM NPOEKTUPOBaHUA crefyeT YYuTbiBaTh
TpeboBaHus B 3aBMCMMOCTHM OT Knaccudmkauum K30 no cnegyowum npusHakam:

- no BAnsAHUIO Ha BezonacHocTe — no [1];

- MO YPOBHIO OTBETCTBEHHOCTM 33 pagnaunoHHyto U agepHyto 6esonacHocTe — no [3];

- MO CeMCMOCTOMKOCTN — Mo [4].

4.2 Pac4yeTHoe obocHoBaHue K30 cnegyeT NpoBOAWTL NYTEM aHanmaa Ux COCTOSHWUS Ha COOTBETCTBUE
KpUTEPUSIM NpeaenbHbIX COCTOSHMIA rpynnbl | (Mo HecyLwein cnocobHocTy) 1 rpynnel || (Mo akcnnyaTauMoHHOK
NPWrogHOCTH), NPedyCcMOTPeHHbIX NpoekTom AC, ¢ ydeTom TpeboBaHnin CM 63.13330 1 nonoXeHWn, U3NoxeH-
HbIX B pasgenax 6, 7.

Kpome oueHkn npodHocTi K30 no KpuTepusaM, XapakTepusyoLlwmumM ypoBeHb KOHCTPYKTUMBHOM LienocT-
HOCTW (MPOYHOCTH), AOMKHbI ObITb BBINOMHEHbI pACYeThl MO ClieAyLUM NpeaenbHbIM COCTOSHUSAM A8 pas-
TNINYHBIX PEXUMOB paboThbi:

- MO TPeLWNHOCTONKOCTK;
aeopMaunam;

YPOBHK 06XaTusi BHYTPEHHEN 3aUTHON 0B0N0YKN;
YPOBHIO HanpsekeHwuin B anemeHTax ClM30 npu HaTsKeHWWM 1 Npu aKcnnyataumMm obonoYkn ¢ y4eTom
BCEX COYETaHWI Harpy3okK, yCTaHOBMEHHbIX npoektom AC;

- npefenbHble COCTOSHUS, XapakTepuaykwme paboTy repMeTusvpyroLlein o6nuLoBKK, B TOM Ynche rep-
METWYHOCTb ODMWLIOBKK, BO BCEX PEXMMaXx, ydMTbiBaeMbix B npoekte AC, BKMO4Yas aBapuiiHbIe PeXXMMbl U1
peXnUMbl 0CODOBIX BHELLIHWX BO3OENCTBUN;

- ONs ApYyriux pacyeTHbIX cnyyaer, TpeboBaHUs K KOTOPLIM NpUBeAeHsb! B pasgenax 6 n 7.

4.3 lNpwu npoBegeHW pacyeToB Ha nMpoyHocTb K30 HeobxoaMmo y4uTbiBaTL crnegylowne OakTopbl,
onpegenswowme nx HOC:

- ocobeHHocTH B3aumoaencTeua anemeHToB K30 mexay coboli U ¢ OCHOBaHWEM, B TOM YWiCne Brus-
Hue Ha HOC K30 TpyOHbIX 1 KabenbHbIX NPOXOO0K Y TEXHOMOrMYEeCKMX LUIH030B;

- ocobeHHocTH B3aumopeincTeus K30 ¢ TexHonornyeckum obopynoBaHuem;

- MpocTpaHCTBeHHY paboTty XK30;

- nocrefoBaTenbHOCTb Bo3BedeHusa 30, BKMw4Yas TeXHONorn 0eToHMpoBaHKWs (KONMYeCcTBO CroeB,
CKOPOCTbL BETOHUPOBAHUS) UMM OPYrMe TEXHOMOrMYeckne MeponpusaTus, NpeqycMoTpeHHble npoektom AC;

- ucTopuio HarpyxeHus XX30, B ToM yucne cpokn obxatra obonoyky Ans ydeTa BTOpbIX NOTEPb npeg-
HanpsiKeHUs;

- BO3MOXHOCTbL MPOSIBNEHWUA FEOMETPUYECKU U (PU3MYECKM HEMWHENHBIX CBOWCTB (MMacTUYecKux Ae-
dopmauwuii B metanne u betoHe, TpewnH B 2K30);

- BO3MOXHOCTb MPOSIBNEHUS PEONOTNMYECcKUX CBOMCTB CTPOUTENBHLIX MaTepuanoe (penakcauuu Hanps-
JKEHWIA B CTANbHLIX 3NEeMEHTax, Non3y4yecTtu u ycagku betoHa B XK30).

4.4 TpeboBaHWA K y4eTy (PM3NYECKMX U MeXaHWYeCcKnx xapakTepucTuk matepuanos X30, ucnonbaye-
MbIX MPW NPOBEAEHMM PACYETOB Ha NMPOYHOCTb OMS Pa3NMYHbIX PEXUMOB paboThl, NpUMBedeHbl B pasdene 5.

4.5 OnucaHue OCHOBHbLIX Harpy30K 1 BO34eNCTBUNA, YYUTLIBAEMbIX MPU NPOBEAEHMW PACYETOR Ha MpoY-
HocTb 30 gna paznuyHbix pexumoB paboTbl AC, a Talke MeToabl MX y4eTa NpvBefeHbl B pasgene 6 1 npu-
noxeHun A.

4.6 PacueT Ha MpOYHOCTL KOMMOHEHTOB TEPMETUYHbIX NPOXOOOK TMPOBOAAT B COOTBECTBMU C
FOCT P 70418.

4.7 BHewHve aneMeHTbl 3aknagHbiX OeTaner M UX CBapHble COeAWHEHWUS PaccyYMTbIBAKT COTMMacHo
Cln 16.13330 1 CMN 63.13330.

4.8 OcHoBHble TpeboBaHUs K MPOBEOEeHNK pacyeToB Ha MpodHocTb K30 aAna pasnuuHbIX PeXMMoB
paboTbl NpUBEaAEHbl B pasgene 7.
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MeToabl npoBeaeHns n 0cobeHHOCTW pacHeToB ANsA PasNUYHbIX 3NeMeHTOB 3alMTHbIX obonodek npu-
BeAeHbI:

- Kene3obeToHHbIX KOHCTPYKUMIA — B NpUnoxeHun b;

- TepMeTU3NpyoLLER cTanbHOW 0bnMUoBKKM — B 7.3 1 NnpunoxeHuun B.

5 ®dusnyeckue U MexaHM4eckme XxapakTepucTUK1M MaTepmanoB
Xene3o0eTOHHbIX 3alWUTHbLIX 06ono4yek

5.1 HopmaTuBHbIe U pacyeTHble 3HaYeHUs XapaKTepucTuk 6eToHa

5.1.1 HopmaTuBHbIEe 3HAYEHUA (DU3NYECKUX N MEXAHUYECKMX XapaKkTepUCTUK BETOHOR, CMOMb3yeMbIX B
pacyeTax Ha MPOYHOCTb, CriegyeT NpMHUMaTh B COOTBETCTBMM C TpeboBaHusMK begepanbHbIX HOPM M NpaBui
B 06nacTu MCMoNb30BaHMA aTOMHOM 3Heprun [2]—[4] n NnonoxeHWin 4OKYMEHTOB MO cTaHA4apTM3auun, KOTopble
onpepnensaT TpeboBaHua Kk BeToHaMm, ykasaHHbIM B npoekTe AC. Npu oTcyTCTBUM HEOBXOOUMBIX AAHHBIX 4O-
nyckKaeTcs Mcrnonb3oBaTh AaHHble U3 CM 27.13330 n ClM 63.13330 B 3aBMCMMOCTM OT Knnacca 1 Buga DeToHOoB.
Mpn 3TOM HOpPMaTMBHbIE N pacyeTHble XapakTepucTuMkn BeToHa, a Takke KoaddULUMeHTbl YCNoBuiA paboThl
BeToHa NpMHUMALOT:

- OnA coopy)KeHur, paboTaroLmnx Npy cucTeMaTM4ecKoM BO3OENCTBMM TeMnepaTyp He Gonee 50 °C, —
cornacHo CINM 63.13330.2018 (paspnen 6);

- ONs coopyxeHun, paboTtarowmx npu temnepatypax Boiwe 50 °C — cornacHo CIM27.13330.2017 (pas-
pen 5);

- ONA COOPYMXEeHWW, pacCcyMTbiBaeMbIX Ha BHELLHWE AMHaMU4ecKkWe BO3AeWCTBUA (CeMCMUYeckue BO3-
OencTBUA, BO3OENCTBUE YAapHOW BonHbl), — cornacHo Cl1 14.13330.2018 (nyHkT 5.15) n CIM 88.13330.2014
(nogopasgen 8.2).

5.1.2 MNpu HazHa4eHMK knacca GeToHa Ha NPOYHOCTb Ha CXaTue HOpMaTUBHOE 3HayYeHWe COnpoTUBNEe-
Hus BeToHa oceBOMy CxaTtuio Ry , 1 HOPMaTUBHOE 3HaYeHWe CONPOTUBIEHNA GEeTOHa OCEBOMY PaCTSKEHUHO
Ry, CNenyeT npuHuMaTh B 3aBUCUMOCTH OT Buga betoHa 1 knacca GeToHa Ha NPOYHOCTL Ha CKaTue cornac-
Ho CI1 63.13330 n CI1 27.13330.

5.1.3 lNpu pacueTe xene3oOETOHHbLIX KOHCTPYKLUMIA pacyeTHble CONpPOTUMBINEHUa GeToHa ONnd npegerb-
HbIX COCTOSIHWIA NepBON rpynnbl Ry U Ry, crneayeTt CHWXath (Mv NoBbIWaTthk) NyTeM YMHOXEHWS Ha Koaddu-
LWeHThl ycrnosuin paboTel 6eToHa g, npuBegeHHble B Cl 63.13330, a Takke Ha OOMOMHUTENbHbIE KO3 dU-
UMEHTBI, yYUThIRAOLWMNE:!

- BINUSIHWE [ABYXOCHOTO HAMPSHKEHHOTO COCTOSIHWSA «CxaTne—cxaTtume» g, (NpuHuMaetcsi ot 1 oo 1,2 8
3aBucumMocT oT HOC koHcTpykuum K30 1 akcneprMeHTanbHbIX JaHHbIX) — MpW onpefeneHuy pacHeTHoro
COMpOTUBNEHUA R;

- BMUAIHWE ANUTENLHOCTUA LEeNCTBUA HArpy3oK g, = 0,9 — npu onpeneneHn pacyeTHbIX ConpoTUBne-
HUA Ry n Ry,

[ns pacuyeTa BTOpbIX NOTEPb NpeABapUTENLHOMO HaNpPsXKeHWsa cnegyeTt UCnonb30BaTh 3HAYEHUs Koad-
duumMeHTa Non3yvyecTy U OTHoCUTeNbHbIX AedopMaumin ycagku cornacHo CIM 63.13330, npu atoM gonycka-
eTCcsa NPUHUMATL 3KCNepMMEHTanbHO 0B60CHOBaHHbLIE XapaKTEPUCTUKN yCafKM 1 Non3y4ecTn BeToHa ¢ y4eTom
€ro BbIAepPKKM [0 MOMEHTa NPUINOoXKeHUa yeunmin obxatma K KoHcTpykumu XK30.

5.1.4 ConpotueneHne GeToHa cOBWry B LWBax OETOHMPOBaHMSA MOHOMMTHBLIX XKene3oBeTOHHbIX KOH-
CTPYKLMIA CriedyeT CHUXKaTb NyTeM YMHOKEHUS Ha KO3 ULNEHT g,z = 0,5.

5.1.5 3HayeHWs1 COOTBETCTBYHLUX KOIPPULMEHTOB BAUAHMSA NPU TEMMNEPaTYPHbIX BO3AeNCTBUAX Ha
pacyeTHble 3HaYeHUs CONPOTUBNEHUA DETOHOR U e OpPMALUOHHLIE XapaKTepUCTMKI MPUHUMAIOT NO AaHHbLIM
OOKYMEHTOB MO CTaHZ4apTM3auMy B 3aBUCMMOCTM OT knacca W Buga 6eToHa, Nubo oHW JomkHbl BbiTe 060CHO-
BaHbl, B TOM YMCIE HA OCHOBE 3KCNepUMeHTanbHbIX nccneaoBaHui. [pn oTcyTeTBUN HEOBXOOUMbBIX XapakTe-
PUCTHK JoNycKaeTca Ucnonb3osarth gaHHbie no Cl27.13330.2017 (nyHKTel 5.13—5.28).

5.2 HopmaTUBHbIe U pacveTHbIe 3HaYeHUsA XapaKTepUCcTUK apMaTyphbl

5.2.1 3HauyeHus PU3NUECKUX U MEXAHUYECKNX XapaKTePUCTUK apMaTyphl, UICNOMNb3yeMbIX B pacyeTax Ha
MPOYHOCTb, criegyeTt NPUHUMAaTEL B COOTBETCTBUM C TpeboBaHuAMK hefepanbHbIX HOPM W NpaBun B obnactu
MCMNonb30BaHWA aTOMHOW 3Heprun [2]—([4] u nonoxeHWn OKYMEHTOB NO CTaHA4apTU3aLUMM Ha NOCTaBKy maTe-
puanoe, ykasaHHbix B npoekte AC. [Npu oTcyTCTBUM HEOBXOAUMBIX AaHHbLIX OOMNYCKAeTCA UCMONb30BaTh AaH-
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Hble no CIM 27.13330 n CI 63.13330 B 3aBMCMMOCTM OT Knacca 1 Buaa apMatypbl. [1pyM 3TOM HOpMaTUBHbIE
W pacyeTHble XapakTepUCTUKK apmaTypbl, a Takke KoaduuneHTbl yenoBuin paboTel apMaTypbl NPUHUMALT:

- ONSA COOpYXeHWin, paboTaloLnx Npyu cucTeMaTUYeCKOM BO3AENCTBMM TeMnepaTyp He bonee 50 °C, —
cornacHo CIM 63.13330.2018 (nogpa3nen 6.2);

- ANSA coopyxeHui, paboTawLwmx npu Temneparypax Boilwe 50 °C — cornacHo CI27.13330.2017 (pas-
aen 5);

- ONSA COOPYXEHWA, pacCcUMTbIBAaEMbIX Ha BHELUHUE OUHAMUYEeckue BO3AEWCTBUSA (CeACMUYEecKMe BO3-
OEeNCTBUS, BO3AEWNCTBUE yAAPHON BOMHbI), — cornacHo CIM 14.13330.2018 (nyHkT 5.15) 1 CN 88.13330.2014
(noppasgen 8.3).

5.2.2 [InA OCHOBHbIX BUOOB CTEPXKHEBOW M MPOBOMIOYHON apMaTypbl (KpOMe apmaTypbl U3 NerMpoBaH-
HOWM CTanu, KOPPO3MOHHO-CTOMKOW XapOCTOWKON M KaponpoYyHOW CTanu) HOpMaTUBHbIE 3HAYEHUSA COMPOTUB-
neHusa RS,n NPYHMMALIOT B 3aBUCMMOCTM OT BuAa W knacca apmaTtypsl no CM 63.13330.2018 (nyHkT 6.2.7), a
pac4eTHOe 3HaYyeHWe COMpPOTUBIEHUS OCEBOMY PacTsKEHWIO MOMNepevyHol apmartypbl (XOMyTbl U OTOTHYTbIE
CTepxHu) R, — Npy NPOBEpKe NMPOYHOCTM HAKMOHHLIX ceverHun no Cl63.13330.2018 (nyHkT 6.2.9).

PacyeTHoe 3Ha4YeHne conpoTUBNEHWS apMaTtypbl crieqyeT YMHOXaTb Ha COOTBETCTBYHLLMA KO3 urLm-
eHT ycnoeui pabotel apmatypel no CI 63.13330.

5.2.3 3Ha4yeHWs COOTBETCTBYHILLNX KO3 (UUMEHTOB BAUSHMA NPV TEMNEepaTypHbIX BO34ENCTBMAX Ha
pacyeTHble 3HaYeHUs1 CONPOTUBMNEHUS apMaTypbl K AedOopMaLUOHHbIE XapakTepUcTUKK apMaTypbl NPUHUMa-
0T MO AaHHbIM OKYMEHTOB N0 CTaH4apTU3auunmn B 3aBMCHMOCTM OT KNacca 1 Buaa apmMaTtypbl, Tnbo oHu Jomnx-
Hbl BbITb 0BOCHOBAHbLI, B TOM YMCMNE HA OCHOBE 3KCMEPMMEHTAamNbHbIX MCCneaoBaHni. [pu oTcyTCTBUM HEob-
XOOQUMbIX XapakTepuUCTUK AOMyCcKaeTcsl MCNonb3oBaTh AaHHble no CI1 27.13330.2017 (nyHkThl 5.31—5.37).

5.3 NepmeTusMpyrowan obnuuoBKa

5.3.1 3Ha4eHWs HUBNYECKMX U MEXAHMYECKUX XapakTepuCTWK MaTepuanoB CTanbHOW repMeTUusupy-
tolen obnuuoBKN cregyeT NpUHMMaTh B COOTBETCTBMM C TpeboBaHuaAMMK heaepanbHbiX HOPM W Npasun B
obnactu MCNonb30BaHUSA aTOMHON 3Heprun [2]—[4] 1 NonoxeHW A OOKYMEHTOB MO CTan4apTM3auuMKu Ha no-
cTaBky matepuanos. Mpn oTCYTCTBMM B 3TUX AOKYMEHTax HeobxoaMMbIX JaHHbIX CrefgyeT pyKOBOLCTBOBATL-
cs gaHHbiMK, npueegeHHeiMy B FTOCT P 59115.2—2021 (pasgen 4), TOCT P 59115.3—2021 (pasgen 4) w
FOCT P 59115.5—2021 (pa3gen 4) ¢ y4eTOM BIUSIHUS HA HWX 9KCMNyaTauWOHHbLIX (aKTOPOB.

Ecnun B gOKyMeHTax no cTaHOapTu3auuy OTCYTCTBYIOT aHHbIe N0 BIUSHUIO (haKkTopoBs, NpeaycMOTpPeH-
Helx B npoekTe AC (B3aumopencTBue ¢ paboummun cpegamu, TemnepaTypHble BO3AeAcTBUS U apyrue dak-
TOpbl, NpegycMoTpeHHble B npoekte AC), Ha 3HauyeHMa (DU3NKO-MEeXaHWUYEeCKUX XapakTepUCTUK matepuana
cTanbHON repMeTU3npytole ob6nmMUoBKM, MCNOMbB3YEMbIX MPU pacyeTax Ha MPOYHOCTb, TO AaHHOE BRUsiHWE
LOMKHO BblTe 060CHOBAHO, B TOM YMCIE HA OCHOBE 3KCMEepUMEHTarbHbIX NCCNEea0oBaHMIA MW KOHCTPYKTUBHbIX
peLueHnn 1 TEXHOMOrMYECKMX MEPONPUSATUN, MpeayCcMOTPeHHBIX NpoekTom AC.

6 Harpy3ku u Bo3aencTBus

6.1 Harpy3sku n Bo3gencteus Ha K30 npuHMUMAaIOT B COOTBETCTBMM CO CTPOMTENbHLIMW HOPMamun 1 npa-
BUMaMW M TEXHUYECKMMMW 3aJaHUAMKU Ha NPOEKTUPOBaHNE, a Takke TpeboBaHNAMM, U3NOXKEHHLIMW B HACTOSA-
Lem pasaene.

6.2 PacuyeTHoe oBocHoBaHve K30 npegenbHbIX cocTosHWA rpynn | v Il npu pasnuuHbIX pexumax aKc-
nnyatawuuu, BKIYas aBapun, GOMKHO ObITh BBIMOMHEHO C YY4ETOM MOCTOAHHBLIX U BPEMEHHbIX (ANNTENbHBIX,
KpaTkoBpeMeHHbIX U 0cobbix) HAarpy3oK 1 Bo3gencTeui B cootBeTcTBum ¢ Cl 20.13330.

6.3 lMpwy BbINOMHEHMW pacyeTHbIX 0DOCHOBaHUI AN KaX40ro BMAa BO34ENCTBUA HeoDX04MMO YYUThI-
BaTb BCe Harpyxatwwune aktopbl gnsa K30, koTopble CONPOBOXAAKT 3T0 BO34ENCTBME C Y4eTOM NOoCrnenoBa-
TENBHOCTY UX peanu3auny BO BPEMEHM.

6.4 Ocobble Harpysku 1 BO3AENCTBUS criedyeT npyvHuMaTe B cooTBeTcTBUM ¢ CIM 20.13330, [3] u [5].

6.5 Npu onpegeneHun napamMeTpoB pacHeTHbIX CEMCMUYECKMX BO3OENCTBMI, BO3OENCTBUS BO3OYLLHON
yOapHOW BOMHEI U NageHus neTaTensHOro annapara cneayer yuuteiBath TpeboeaHua [3]—[5].

6.6 MNpwu npoBegeHUM pac4HeToB Ha NPOYHOCTb HEODXOOMMO paccMaTpyUBaTh BeCb CMEKTP yYMNTbiBaeMbIX
B npoekTe AC cueHapueB MPOEKTHLIX U 3anpoeKkTHLIX aBapuii. Hanbonee HebnaronpusiTHoe codeTaHWe 0co-
BbIX Harpy3ok, BKIOYaKLLEEe MPOEKTHYH W 3aMpoeKTHYK aBapyuy, ONpeaensoT CONOCTaBNEHNEM BapUaHTOB
BO3ZENCTBUS TEMMEpaTypbl U OaBNeHNs (pa3pexeHns) B TEYEHUe arapuu U B NOCneaBapunHbIA Nepuoa.
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PacueT 3awmTHo 060MN04KkM HEOBXOOAMMO NMPOBOANTL C YH4ETOM M3MEHEHWUs aBapUNHbLIX Harpy3oK BO
BPEMEHMW.
6.7 Ona anemeHToB XX30, 06NMUOBAHHBLIX CTaNbHbIM MUCTOM, B Ka)O0OM M3 PacUYeTHbIX COYeTaHni He-
0bXxooMMO yYnUTEIBaTE JONONMHUTENBHY HArpy3Ky oT pacnopa nucta, obycrnoBNeHHOro ero cxaTnem oT npeg-
HanpseKeHUs Xene3obeToOHHOM KOHCTPYKUMKM, ycagku 1 nonsyydecty BetoHa, nporpeea W Apyrux ¢akTopos,
npenycMoTpeHHbIX npoektom AC.
6.8 B 4yucne TeXHONMorM4eckux Harpy3ok, Bo3HMKawwmx B pexkumax HHO, Bkntodas MA, npu pacyeTtax
K30 HeobxoQMMO yunThLIBATL:
- 3HayeHuA JaBneHus u temnepatypel npyu HH3 w MA;
- nokalnbHble OMHaMWUYEeCKWe BO3AEeNCTBUA, 06yCcnoBneHHble paspbiBamu TpybonpoBoaoB, ANs KOTOPbIX
He obocHoBaHa koHuenuus TMP, BknYas BO34ENCTBUS peakTUBHLIX YCUnuiA TpybonpoBoaos, CTpyi, yaap-
HbIX BOMH, NETALIUX NpegMeTOB, CONPOBOXAAKLLMX aBaputo, bueHus Tpyb.
6.9 Mpwu aHanuse nocneacteuin 3MA Bo BpeMs NpoBeAeHUS PACYETOR HA MPOYHOCTL U OLIEHKE YCTOWYK-
BocTu K30 HeobxoOoMMO yuMUTLIBATL CNEedyHLLNE HArpy3Kh 1 BO3OeNCTBUA:
- BosHukarowwme npu 3MA, npegctasneHHbix B npoekte AC B cooTBeTcTBMM C [1];
- BHELWHMe BO34EWNCTBUS C HACTOTON peanusaumv HWXKe KpUTepueBs, YCTaHOBMEHHbIX B [5] (nyHKT 2.7),
KOTOpble MOTYT CTaTb UCXOOHbIM cobbiTueM 3MA, y4eT KoTopbiX NpeaycMoTpeH TpeboBaHuaMU efepansHbIX
HOPM W NMpaBun B oBnacTy UcnonbL30BaHUA atoMHoOW 3aHeprum [3]—[5], U B cnyyae ecnu y4eT TakuMx Bo3aeir-
CTBUWIA NpeaycMOTPEH 3aJaHNeM Ha NPOeKTUPOBaHUE.
6.10 Mpu pacyeTte xene3obeToOHHbIX CTPOMTENbHbLIX KOHCTPYKUMIA K30, Bxogsawux B coctas [O PY,
3HaveHWe pasneHuda npu A cnegyeT npuHUMaTh € y4eToM KoadduLMeHTa HaaexHOCTU MO Harpyske He
mMeHee 1,1 No OTHOLWEHWUIO K OABMNEHUID, NONYYEHHOMY Ha OCHOBaHWK TENNOrMapaBnuYecknx pacyeToB. Ons
Harpyaok npu 3MA, npenctaeneHHbix B npoekte AC B cooTBeTcTBUM C [1], KO3 PULNEHTBI HAOEXKHOCTK NO
Harpyske gonyckaetcsi npuHuMaTth paeHeiMy 1,0, B gpyrux cnyyasx, npegycMoTpeHHbIx npoektom AC, koad-
hULMEHTBI HALEXHOCTM NO Harpy3ke 4nsi 0cobblX HArpy30K NPMHUMAaIOT cornacHo TpebosaHuam CM 20.13330.
6.11 pK BBINOMHEHUN PaCcHETHbIX 0G0CHOBaHWI NMPOYHOCTH, YCTOMHUBOCTU, repmeTudHocTr K30 npu
BO30eNCTBUAX OT 3KCTPEMAnbHEIX BETPOB, yparaHoB, CMep4yeir HeobXoauMO YUUTLIBaTh YOAPHbBIE HArpy3ku oT
neTAWKNX NpegMeTOB, CONPOBOXAAKLWNX 3TU BO3AENCTBUS U NpeayCcMoTpeHHble B npoekte AC.
6.12 Mpwu pacyete X30 Ha nageHWe neTaTenbHOroO annapara 4oMkHbl OblTb paccMOTPeHbI cnegyoLme
hakTopbl:
- CWUMNOBOE BO3JENCTBUE HA HapyxHble KOHCTpYKUMK K30, Bbi3biBaeMOe yOapoM KOHCTPYKTUBHBIX ane-
MEHTOB MeTaTenbHOro annaparta, kak gedopMupyemMblx (TWna qro3ensxa U KpbiNbeB), Tak W XecTkux (Tuna
aBuratens);
- MpW paccMOTPEHUK yaapa Ha BHELLHWE KOHCTPYKUMKM 3haHus, He sensawwmneca 30, guHamuyeckoe
(BbpaLMoHHOE) Bo3aencTBMe Ha KoHCTpyKuuK K30, nepenaBaemMoe Yepes CTPOUTENbHbIE KOHCTPYKLWM;
- BO34elcTBME B3pbiBa obraka TONNUBHO-BO3AYLWHOW cMeck Ha XK30;
- BO3OelcTBME Noxapa, 0bycnoBneHHOro ropeHneM TOMMMBHO-BO3OYLLUHOW CMEecH, U ApYroi noxapHon
Harpyaku.
6.13 [Ona K30, exogswmx B coctas O, ycTaHaBNMBaKT TPU YPOBHS KPUTEPUEB NpedenbHOro CoCTos-
HWUSI MO KOHCTPYKTUBHOW LENOCTHOCTU:
a) ypoBeHsb |, KOTOpLIA XapakTepuayeTcs crefyloWnMI YCroBUAMK:
1) HanpsxeHusa B anemeHTax K30 gocTWUratoT 3HaYEeHUI pacyYeTHLIX CONPOTUBNEHUI MaTepPUanos;
2) anemeHThbl K30 HaxogaTca B 06nacTv ynpyrux U YCnoBHO-YMPYrMX (C AOMYCKaeMbIMUK TpeLlMHa-
MW pacTsKeHus B 6eToHe) B OCHOBHOM obpaTtumbix gedopmauui;
3) KOHCTPYKTWBHas LenoCTHOCTb AOMKHa ObiTh obecneveHa ¢ y4eTom TpeboBaHUiA, U3NOXKEHHbIX B
5.1.1 1 5.2.1, ana koadPULUMEHTOB HAAEXKHOCTM NO Matepuany Ana npegensHbIX COCTOAHUIA rpyn-
nel |;
4) Ha y4acTKax MHoOrocrnonHoro (gea v 6onee cnoee apMaTypbl OOHOMO HaMpaeneHWs) apMUpoBa-
HWUSI, @ TaKKe B 30HAX NMOKanbHbLIX BKITIOYEHWI ONA BHYTPEHHUX 3aLllUTHbLIX 0DOMOYEeK JonycKatoTes
orpaHuyeHHble (0e3 BO3MOKHOCTM AanbHeWLlero pa3suTtus) nnactudeckme gedopmMaim, cooTBeT-
CTBYHOLIME OOCTMXEHUIO PACYETHLIX XapaKTepUCTUK NMPOYHOCTM (pac4yeTHOE COMPOTUBIIEHME), yCTa-
HOBINEHHbIX cornacHo TpeboBaHNAM, U3NOXEHHbIM B 5.2.1;

6) ypoBeHb ll, KOTOpPbIA XapaKkTepuayeTcs CcriegyoLnMn YCOBUSMM:
1) HanpsbkeHus B anemeHTax K30 gocTuraloT HOpMaTMBHEBIX COMPOTUBNEHUA MaTepuarnos,;
2) ponyckawTcsa orpaHWYeHHble marnble (B COOTBETCTBMM C MONOXEHUSAMW pasgena 7) ocTaTodHble
(HeoBbpaTtumele) oedopmalm;
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3) KOHCTpYKTMBHas LenocTHOCTb obecnedeHa, NpyM 3TOM e 3anac MeHbllUe YCTaHOBMNEHHbIX Npeae-
NOB Ans ypoBHA 1;

B) ypoeeHb lll xapakTepuayeTcsa BO3HUKHOBEHMEM BonbLUMX (B COOTBETCTBUM C MOMOXEHUSMKU pasfe-
na 7) octato4yHbiX (HeobpaTumelx) oedopMaLni U NepeMeLLeHiA, NpXU 3TOM J0MNYCKaTCA MECTHLIE NOBPeEX-
OEHUS, HO rapaHTUPOBaHHO COXPaHAETCS KOHCTPYKTUBHASA LenocTHocTb XK30.

6.14 Onsa Y30, Bxogawwmx B coctas MO, NOMUMO YPOBHEN NpeaenbHblX COCTOSHWIA MO KOHCTPYKTUBHOW
LenoCTHOCTM, YCTaHaBMMBAKOT YPOBHW NMpefernbHbIX COCTOSHUA N0 repMETUYHOCTU:

- YpOBEHb |, ANs KOTOPOro CKOPOCTb YTEYKM M3 3aLMTHOW 000MOYKM He NpeBbiaeT npuHaToro ans MA
3HaYeHus;

- ypoBeHb ||, ycTaHaBnuBawLLuUiA OrpaHu4eHHoe yBenuyeHWe CKOPOCTU YTEYKM, KOTOpas MOXKET NpeBbl-
CUTb 3HadeHWe, NnpuHaToe and MNA, Ho orpaHn4YMBaeTCsl pacyYeTHbIM 3Ha4YeHWeM CKOPOCTM YTeYKu, AonycKae-
MbiM Ana 3MA 1 npeacrasneHHbiM B npoekte AC B cooTBeTcTBUM C [1].

6.15 CoueTtaHusa Harpysok, KOTOpble CreayeT y4uTbiBaTh NPy NpoBegeHnn pacHeTHoro aHanusa K30 B
32aBUCMMOCTW OT YPOBHSA MO KOHCTPYKTWBHOW LLEMOCTHOCTM W FTEPMETMYHOCTU, a Takke Ko3dpuLMEeHThI pac-
YETHLIX COYeTaHui NpUHUMaoT no Tabnuue 6.1 n ¢ yyetom TpeboranHuin CIM 20.13330.

3Hauok «+/-» B Tabnuue b.1 o3HauyaeT, YTO OOMKHBI paccMaTpUBaTLCA Kak codeTaHue, BKMYakllee B
cebsa gaHHYH Harpysky (Bo3oelcTBME), TaK U codeTaHue, B KOTOPOM LaHHAasa Harpyska (Bo3gencTeue) oTcyT-
CTBYyET.

MoAa KaKaoblM BO3A4EMCTBMEM, MpuBedeHHbIM B Tabrnuue 6.1, cnegyeT NoHWMaTh BCE COMyTCTBYlOLME
Harpysku (aenenns). Hanpumep, cmepy W, unu BosaywHan ynapHas sonHa W, . MOryT conpoBoXaarhb-
CSl yOapHbIMK Harpy3kaMmu CO CTOPOHbI MOAHATBIX B BO3AYyX WM NMEPEHOCUMLIX BO3AYLIHBIM MOTOKOM NETALUX
npeamMeTos. [pu nageHun netatensbHOro annaparta f. MOryT BO3HUKaTh yAapHas Harpyska oT najeHwsi ero
dhparMeHTOR ¥ yaapHas BOIHA OT B3pbiBa aBMaLMOHHOIO TOMMAUBA.

6.16 Metoguka ydeta ycunuin npegHanpsikenuns K30 1 nogxombl K X OLEHKe NpuBeaeHbl B Npuroxe-
Hn A.

6.17 MpW NpoOBEAEHMU PacYeTOB Ha MPOYHOCTbL rEPMEeTU3NpYIoLWed 0BNMUOBKN OOMKHEI ObiTh YYTEHbI
cnegyroLiue Harpysku:

- Harpyaku u apekTbl X NPUNOKEHUS B CTPOUTENbLHLIA Nepuof (ABNeHWs, COMYTCTRYOLWMWe NpoLleccy
CBapKW; AaBneHne BETOHHOW CMeCH, MHTerpanbHble UCMBITAaHUS U3BLITOYHLIM OaBNeHUeM repMeTU3npyemMoro
obbewma);

- BHELUHWE Harpyskv M BO3LENCTBUS, BOCTIPMHMMAaEMble KOHCTPYKUMER 0BNULOBKA Kak 4acTb COOpYXKe-
HWS, B OCHOBHOM B BUAE MHTErpanbHO COBMECTHbIX C BETOHHLIM MaccUBOM MeMOpaHHbLIX AetopmMmalunii Yepes
OUCKPEeTHbIE CBA3M — aHKepa W 3aknagHble getanu,

- OOMOMHUTENbHBIE 3PMEKTEI OT NPOEKTHLIX BO3AEACTBUIA, AENCTBYHOLIMX HEMOCPEACTBEHHO HA NUCThI
0BNULOBKMN.

PacyeTHble HarpysKku 1 BO3gencTBus Ha repMeTU3npyioLLyto 06nnLoBKY HeobBX0AMMO NpMHUMaTL B COOT-
BETCTBMM CO Cregywwumm TpeboBaHuamMu:

- BHELUHWEe Harpysku 1 ux codetaHms — no [3];

- OEeWCTBYHLLNE BHYTPY repMeTU3npyemoro obbema — Ha OCHOBaHMMK TENNOrMAPaBINYECKUX pacYeToB
c yyeTom TpeboBaHus 6.10;

- UMKNUYECKME Harpy3kn — no TEXHUYECKOMY 3a[aHUI0 Ha NPOEKTUPOBaHUE;

- CTpOWUTErbHbIE Harpy3kyu B 3aBUCUMOCTK OT NPUHUMAaEMOW TEXHOMOTUU BO3BEOEHUS.

Harpyaku, Bo3HMKaOWME B pexuMax HapylleHUs HOpMarnbHOW 3KCcnfyaTauuu U B aBapUNHLIX PEXM-
Max (Harpes, U3bbITOYHOE JaBneHue, nocneaBapuiHbLIA Bakyym U ApyrMe Harpysku, KOTOpble MPUHUMAIOT Ha
OCHOBAHUWU TEMMNOrMApaBnUYecKMX pacyeToB), crnedyeT aHanM3upoBaTtk C YY4eTOM U3MEHEHUS COOTHOLLEHWSA
BEMWYMNH 3TUX HArpy3oK B TEYEHWE paccMaTpyBaeMOoro pexmnma.
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PacueTHble coveTaHus Harpysok

Tabnuuya 6.1
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7 MNMopspok npoBegeHUA pacvyeToB Ha NPOYHOCTb

7.1 O6wue nonoxeHus

7.1.1 XX30 cnepyet paccumTbiBaTh ¢ y4eToM TpeboBaHun doegepanbHbiXx HOpPM M nNpaBun B obnactu
MCMNOMb30BaHWs aTOMHOW 3Heprum [2]—[5], TpeboBaHWn HACTOSLLEro pasaena M B COOTBETCTBMM CO Creayto-
LWMMK CTPOMTENbHBIMW HOPMAaMKW 1 NMpaBUIaMi B 3aBUCMMOCTW OT YCNOBUIA paboThbl N pacHeTHbIX Harpy3ok:

- 0Nl KOHCTPYKUMWIA, paboTaromx Nnpu cucTeMaTu4eckom Bo3gencTeumn Temnepatyp no 50 °C Bknouu-
TenbHO, — Ha ocHoBe nonoxeHuin ClM 63.13330.2018 (pazgensl 5—7);

- 0N KOHCTPYKLUMIA, paboTakLLux Npy cUCTEMATMYECKOM Bo3dencTeun Temnepatyp ot 50 °C go 200 °C
BKITHOYMTENBHO, — Ha ocHose nonoxenun CIM 27.13330.2017 (pasgensl 5—8);

- ONS KOHCTPYKUWIA, pacCYMTbiBAEMbIX Ha BHELLUHWE AWMHaAMWYEeCKMe BO3OENCTBUS TEXHOrEHHOro Npouc-
XOXOeHus (BosgencTsme ygapHon BonHbl), — Ha ocHose CIM 88.13330.2014 (nogpasgens! 8.1—8.4);

- 0Nl KOHCTPYKLUKIA, pacCYMTHIBAEMBIX HA CEACMUYEcKue BO3aencTBusl, — Ha ocHoee CI114.13330.2018
(MyHKTBI 5.15 1 6.7.2).

IMpw pacueTte Ha NageHWe netatensHoro annaparta Ha K30 npo4yHOCTHbLIE XapakTepPUCTUKN MaTepuarnoB
cnenyeTt HasHavaTb B 3aBMCMMOCTM OT CKOPOCTU e OpMUpOBaHUA Matepuana.

7.1.2 PacyeT Ha NpoYHOCTL cnegyeT NpoBoAUTE NPU AeWCTBUN Hanbonee HebnaronpUsiTHbIX COMETaHUA
BHYTPEHHWUX W BHELUHWX HArpy3oK, BO3HWKAOLMX B 0COOLIX peskMmax u npu UCMbITaHWAX BHYTPEHHUM aaBne-
Huem (cMm. Tabnuuy 6.1).

7.1.3 Tpu npoBegeHUn pacyeToB Ha NpodYHocTb K30 HeobxoaMMOo yunThIBaTE AedopMaLIK 1 BHYTPEH-
HWe YCUNUSA, Bbi3blBAEMbIE penakcalueill HanpsbKeHW B HanpsaraeMown apMaType, NOon3y4yecTbl M ycaZKow
©eToHa BO BPEMEHMW W BbI3BAHHbIE 3TUM MPOLIECCHI:

- CHWXXEHMWE pacTArMBarLnX YCUITMIA B HANpsAraemMon apMarype;

- HakomnneHwe CXMMalLLNX/PacTArMBaloLW X YCUNWA B METaNNOKOHCTPYKUMAX, 3aaHKepPeHHbIX B beToHe
(cTepxHeBasa apmaTypa, 06nuLoBKa);

- W3MEHEHMWEe MNPOCTPaHCTBEHHOrO MONOXEHWA OMOPHbLIX KOHCTPYKLWIA OCHOBHOMO TEXHOIOrMY4ecKoro
obopynoBaHua, B TOM YMCIe KpYroBoro KpaHa.

7.1.4 [Ons pacyeta XX30 no npegenbHbiM cocTosiHuAM rpynn | v Il gonyckaeTcs npyMeHATE NUHERHbIe
M HENMUHeWHbIe MeToabl pacyeTa. PacyeT no npefenbHoOn Hecylwen cnocobHOCTH, a Takke Ha NoKarnbHble an-
HamMu4eckue BO3OENCTBUSA peKOMeHAYETCA BbINOMNHATL HEMUHENHLIMW METOOAMU.

7.1.5 Pacuet npegHanpsiKeHHOW 3allMTHOW 060NoYKM cneqyeT NpoBOAUTL AMS BCEX 3TANOB €€ KU3HEeH-
HOTO LIMKMa, C YY4ETOM M3MEHEHUS CBOWCTB BETOHA N CHIKEHUWS YPOBHS 0bxXaTus.

7.1.6 PactaruBawline pagnanbHble YCUMNUA, BO3HWKAKLLME NPU NpegHanpsiKeHUWn BHYTpeHHer obo-
NOYKK, OOMKHBLI NOMHOCTHK BOCMNPUHUMATLCA XOMYTamMu NOMepeqyHorn apMaTtypsbl, ycTaHaBnmMBaemMbiMK B O0-
MOMHeHWe K NonepeYHOr apmaTtype, NnpegHasHadYeHHon AN BocnpuaTUsa yeunuia obulero cosura. Mpu aTom
cledyeT y4MThiBaTh YacTHble KO3 ULMEeHTbl yCroBuiA paboTel Nonepe4Hon apmaTypbl (cM. 7.2.2).

7.1.7 Tlpu BbINONHEHUN PACYETHOrO aHanu3a AO0MKHbI BbiTb 0BOCHOBAaHLI MPOYHOCTE BETOHA HA MEeCT-
HOe CxaTue U NPOYHOCTL XenezobeToHa Ha NpoJaBnyvBaHUe Ha yyacTKkax nepefadu Harpysok OT Hanpsrae-
Mbix anemeHToB CM30. MeToguka yyeTa Harpy3ok npegHanpsikeHUs NpUBeaeHa B NPUIOXKeHUM A.

7.1.8 TemnepaTypHble ycunusi B 6eToHe BO BCEX pexumax peKkoMmeHAyeTcs onpedensiTb ¢ Y4eToM ero
KpaTKOBPEMEHHOW M ANMTEeNbHOW MOoN3y4yecTy M npolecca TpewnHoobpasoBaHust B HEM. [pu BbIMOMHEHUN
pacyeTa B IMHEAHOW NOCTaHoBKe M3rmbatLlne MOMeHTbI, BO3HWKaOLLME OT TennoBbiX BO3AENCTBUIA, B Cryvae
TpewmHoobpa3oBaHMs B BETOHE YMEHLLUAKTCA B ABA pasa.

7.1.9 B pacuete repmetuaupytolLen obnuuosku K30 HeobxooMMOo yuuTeIBATL €€ HaYarnbHYK Norubs,
NocrnegoBaTenbLHOCTL €€ HarpyXXeHusl NMpyM CTPOUTENLCTBE U NPEANyCKOBLIX UCMLITAHUAX, 2 TAKKE B TEUEHWE
BCEro CpoKa aKcnryartauuu ¢ nocnegoeartenbHbiM CYMMUPOBaHUEM NacTMYecknx AedopMania iucTa 1 Bbl-
3BaHHbLIX 3TUMK AedopMauMsaMy M3MeHeHun ero popmMel. Ecnn oBnunuoBKy MCNONb3YIOT B Ka4eCcTBe HeChEeM-
HOW onany6kW, Ha NepBOM CTaguW HarpyeHusa K odnuuUoBKe cregyeT NpUKNagbiBaTb HArpy3kn oT JaBreHus
CBEXeynoXeHHoW BETOHHOW cMecu.

7.1.10 TNpw NnpoBegeHWUM pacyeTa Ha NPOYMHOCTL rEpMETU3UPYHOLL Y0 OBNMULIOBKY HE pacCMaTpMBAKOT Kak
CUNOBOW (KOHCTPYKTMBHBLIN) 3nemeHT K30, kpome npouecca 6eToHMpOBaHWS Npu cTpouTenscTee. Pacuetom
Ha NPOYHOCTb AOMKHO ObITb NOATBEPHAEHO, YTO 0DNMLOBKA COXpaHseT CBOK repMeTUYHOCTEL B COOTBETCTBUN
CO CrefyrLwmMn KpUTepusaMu:

- 0edopMaLlMOHHbIA KpUTEPUIA TPELLMHOCTOMKOCTW NMCTa B 30HE CBAPHbLIX LLBOB M OCHOBHOIO MeTanna,
onpefensemblil HA OCHOBE aHanM3a AOCTUTHYThIX MeMBpaHHbIX U N3rnBHLIX AedopMaLuii;
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- UMKNKMYeckKasi NMPOYHOCTbL (KOMMYeCcTBO UMKMNOB A0 Pa3pyLUEHMs) NO AOMNYyCKaeMOMYy 3Ha4YeHUI0 nogpo-
cTa TpelUWnHbl ANS 3neMeHToB o0bnuuoBKK, paboTallmnx B YCNOBUAX NMAcTUYeckoro AeopMUpoBaHns npu
LIMKITMYECKOM HarpyxeHuu;

- npefenbHble NepeMeLLeHna caBura (N NpeaenbHble coBuranLllmne ycunusa) B Haubonee HanpsixeH-
HbIX aHKepax, B Cryvyae ecnu MX NMpeBbilleHWe co34aeT BO3MOXHOCTL Hadyana nporpeccupytoLlero Hapacra-
HUA gedopMaLuWid B NMACTE UMK LENHOr0 HAapacTaHWA YCUMUA COBUra B CMEXHbIX aHKepax.

OcHoBHbIE Noaxoabl K pacyeTy obnuuoskm K30 npuseneHsl B 7.3.

7.1.11 [Ona xene30b6eTOHHbIX KOHCTPYKUMA W cTanbHon obnuuosku K30 pacyeTHble MOOEny OOMKHbI
YYNTbIBaTb:

- KOHTaKTHble B3aMMOAEWCTBUSA Mexay obnuuoBkoi M BETOHOM B Mpouecce coopyKeHus, npu H3 u
HH3, Bkntouas MA n 3MA;

- BO3JeWCTBUE repMeTn3npytoLlein obrnuLoBKM Ha BETOH C y4eTOM pa3HOCTU KO3hhULNEHTOB NUHEHO-
ro pacwupeHus ctanu u 6eToHa, a Takke pasnuyus TemnepaTtypsl nporpesa 6eToHa 1 obnuuoBkK, ocobeHHo
npu TeEMNepPaTypHbIX BO3AENCTBUAX B OCODbIX pexnumax;

- BMUSIHWE Ha XapaKTepWUCTUKKM NPOYHOCTU BeToHa nnockoro unn obbemHoro HOC.

7.1.12 Onsa XK30 gomkeH ObITb BbiNONHEH aHanua nocneacteui 3M1A, npegcrtaBneHHblx B npoekte AC
B COOTBETCTBMU C [1], Ha OCHOBE peanucTUYecKoro (HeKOHCEPBaTMBHOIO) NOAXOAa.

Mpy NpYMMEHeHNN peanMcTUYecKoro (HeKOHCepBaTUBHOIO) NOAXOAa AOMNYyCcKaeTCs:

- MCMNOMb30BaTb HOPMAaTUBHbLIE 3HAYEHUA HArpy3okK;

- UCNOMb30BaTb HOPMAaTMBHLIE XapaKTePUCTUKK NPOYHOCTU MaTepUanos;

He Yy4MTbIBaTb B aHanuae K03 PULMEHT HAOEKHOCTMN MO OTBETCTBEHHOCTY;
YYMTBIBaTh MOBbIWEHHbIE 3HA4YeHWA AeMndupoBaHusa B MaTepuanax;
yuMTbIBaTh Heynpyryto paboTty anemeHToB K30 1 matepnanos.

7.2 PacueT Ha MNPO4YHOCTbL Kene3obeToHHbIX 3alMNTHLIX obono4ek no npegenbHbIM COCTOAHUAM

7.2.1 Tpu NnpoBeaeHUn pac4eToB Ha NPOYHOCTb AOMKHO BbiTh MOATBEPKAEHO, YTO MeMBpaHHbIe Hanps-
}eHusl B BeToHe Xene306eToHHbIX KOHCTPYKUWUIA NpegHanpsxeHHon K30 B KONbLEBOM U B MEPUANOHAINBHOM
HanpaBrneHusax OOMKHbI OTPaHUYMBATLECS BENUYMHAMU, NPUBEAEeHHbIMK B Tabnuue 7.1, ¢ uensio obecnedyeHuns
paboTbl 6eToHa B obnacTi NMHeMHOM nonayyecTy (obrnacTv, B KOTOPOW AedopMauni NonsyvyecTi Nponop-
LUMOHAMNbHbI OEWCTBYIOWMM HaNPsKEHUsIM CKatus). [aHHble orpaHuYeHns He pacrnpoCTPaHATCH Ha 30HbI,
B KOTOPbIX MMEHTCS PacTArMBaloLlINe HaMpsKeHWs, U Ha 30HbI KOHLEHTPAaLUWUN HaMNPSHKEHWA (30HbI TPYBHbLIX
3aKnagHblX AeTanen, saknagHblX getanen ons noAkpaHoBbIX KOHCONEN U OpYyrie YacTu KOHCTPYKTUBHbIX ane-
meHToB X30, rae MoryT HabnoaaTkca KOHLEHTPaL UK HanpskeHWi no pesynstatam pacdetos HOC).

Tabnwuuya 7.1 — MakcumanbHble MembpaHHble HanpsixeHus B 6eToHe

Homep codeTaHusa Harpy3oK B COOTBETCTBUK ¢ Tabnuuen 6.1 KinACRaE s/ HATIPSRGHIR, MpNROTOPLIECReENEMYEaRTGR
B Py H ’ paborta 6eToHa B 06nacTy NMHERHOI nonayyectu®

1 YyeT ycnoeui CTPOUTENLCTBA W NPeanyCKOBbIX UCMbITa-

u op <0,5R,
HWUA h
2 YyeT ycnoBuiA HOpMarnbHOW 3KCNny- 2.1 o, < 0,45R, ,
araumm :

22 o, = 0,55R, ,

3 YyeT HapylweHWin HopmanbHoW akcnnyatauum (6e3
aBapUiHbIX 1 CENCMUYECKUX Harpy3oK) o, <0,55R, ,

*B pacyeTax Y4YWUTbIBAKOT Nnowaidb CeYeHWA HEeTTOo. KpMTepb‘IM MOryT He YyOOBNeTBOPATbCA ONA CEeYeHUN,
nepecekarnwmnx KaHaJ’IOOGpaBOBaTBﬂb no Bcew OnvHe.

7.2.2 Pac4eTHble CONPOTUBIEHUA W NpefenbHble OTHOCUTENbHbIe AedopMaumnmn 6eToHa M apMmaTtypbl Mo
KPUTEPUSIM MpeLenbHOro COCTOAHWS MO KOHCTPYKTUBHOW LIENOCTHOCTU NpuBeAeHs! B Tabnuue 7.2.

[ns BHELWHWX BO3OEWCTBUIA, pacCMaTpPUBAEMbIX KAk UCXOAHble cODbITUS 3anpOeKTHbIX aBapuid, npe-
OemnbHbIe COCTOAHWS Ha3HavaloT MCX04sa U3 peanvMcTUYecKon (HEKOHCepBaTUBHOM) OLeHKM paboThl KOHCTPYK-
uum XK30.

12

GostExpert.ru
https://GostExpert.ru/gost/gost-70416-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67311
https://gostexpert.ru/gost/gost-70416-2023?utm_source=pdf&utm_medium=67311&utm_term=page

rOCT P 70416—2023

KoadpdmumeHnTsl ycnosuin paboTsl CTepHeBon apMaTtypbl n betoHa (y,, v,) ABMNAKTCSA Npon3sefeHnaMm
4acTHbIX KOAMULMEHTOB YCoBUA paboThbl (v, vp,), YUUTLIBAIOLWNX BNWUSHWE XapaKkTepa Harpy3ku, OKpyKao-
el cpebl, HANPSXXEHHOTO COCTOAHUS, KOHCTPYKTUBHBLIX OCOBEHHOCTEN, TEXHOMOrMYeckux hakTopoB U apy-
rMx YCNnoBuiA paboTkl, He OTpa)KaeMblX HENOCPEACTBEHHO B pacyeTax.

HacTHble k03t dUUMEHTLI yCnoBuin paboTsl (v, vp,) MPUHAMAKOT B 3aBUCUMMOCTUA OT paccMaTpuBaemMoro
pac4eTHOro cnyyas B COOTBETCTBUMW CO CTPOMTENbHLIMW HOPMaMu U NpaBunamu, npusegeHHsiMu B 7.1.1. Mpwn
NpoBepKe NPOYHOCTM HAKMNOHHbLIX ceyeHuin B cooTBeTcTBUM ¢ Cl 63.13330 ons nonepe4Hon cTepXHeBon ap-
MaTypbl B YACMNe APYrvX credyeT y4uTbiBaTh YacTHbIN koadduumenT ycnosun pabotsl vy, = 0,8 (npu ssHom
MOOEenuMpoBaHUK apMaTypHLIX cTepxHel gonyckaetca 1,0), npu 3TOM pacyeTHOE CONpPOTUBMNEHWE NOMEPEYHOR
CTepKHeBOW apMaTypbl He AOMmMKHO npesbiwaTte 300 MlMa.

JonyckaeTca yunTbiBaTh YNpoYHEHWe BEToHA NPU MHOTOOCHOM CXaTuu.

Ecnn nageHve netatensHoro annapata Ha K30 paccmaTpuBaeTcs Kak MCXOOHOe COObLITUE 3anpoekT-
HOW aBapuu, NpU NPOBEAEHMM PACYeTOB CNeayeT:

- MpUHMMAaTb XapakTepucTUukM MaTepvanos ¢ obecnedeHHocTeto 0,5 (cpegHue 3HaveHus );

- YyYuTbIBaTh YBENWYEHWe NpPOYHOCTU BETOHA Ha cxaTWe No CpaBHEHWI0 C 3adaHHbiM B npoekte AC
Kraccom yMHOXeHWeM Ha KoadduumneHT 1,2;

- npegeneHble gedopMaLy NpoaoNbHON U NONEPEYHOM apMaTypbl He AOMKHbI NpeBbiwaTh 5 %.

Mpw aBapuinHOM NageHUV NeTaTensLHOro annapara, paccMaTprMBaeMoro B Ka4ecTBe UCXOOHOro CobbITHS
NPOEKTHOW aBapuu, OOMNYyCKaeTca NPUHMMAaTh NpeferibHble 3Ha4YeHua aedopmanyiin NpoaonNbHON U nonepeYd-
How apmaTtyp 4o 1 %.

TaGnuuya 7.2— 3Ha4eHUA KpUTEPUEB ANS YPOBHEN NPEAENbHOr0 COCTOAHWUS MO KOHCTPYKTUBHOMW LENOCTHOCTH

VPOEBHE N . PactanyTasn ctepxHesas . Hanpsraembie
KOHCTPYKTMBHOM apMaTypa CxaTblin 6eToH apMaTYpHBIE MydkH Mpumeyanume
LienocTHocTU
| Yo Ry Yp " Rp Ysp Rsp‘n Kputepuun
yCTaHaBnuBaroT
no HanpsKeHuam
¥s Rsn Yo' Ron Rsp.n Kputepum
yCTaHaBnuBarT
rno HanpsHKeHusaM
Il s Ren o 0,002 Rigis Kputepuun
—Es ' ? yCTaHaBnueawT
P MO OTHOCWUTESBHbLIM
gedhopmaumsim
HonyckaroTtca Kputepuun
I - nokarnbHble . yCTaHaBnueawT
paspyLieHus no OTHOCUTENbHLIM
necopmauymnam

* Tsp MPMHNMAIOT He Bonee:

- 0,9 — pna pacyeTHbIX coveTaHui Harpy3ok 3.3 1 3.4 no Tabnuue 6.1;

- 0,84 — onsa apmatypHbix KaHaToe rno [OCT P 53772;

- 0,8 — gona npo4ynx cny4aes.

**1 % — Ans NpoaorsHON U NONEPEYHON CTEPKHEBOW apMaTypbl NPWU NaaeHn neTaTensHoro annapara, paccMmaTpu-
BaeMOro B Ka4eCTBe MCXOOHOro COBbLITUS MPOEKTHOW aBapuu;

5 % — Ana NpoAonbHOM KM NonepeyHor apmaTypbl Npy NageHuy netatenbHoOro annapara, paccMaTpyvBaemoro B Ka-
YecTBE MCXOAHOro coBbITUA 3anpPOeKTHON aBapuu.

MpumeyaHue— B HacToawWwen Tabnule UCNoMb30BaHbI crneaylue o6o3HavYeHus:

Eg Esp — MOAYINW yNPYrocTy COOTBETCTBEHHO HEHANPAraeMon CTePXKHEBOW apMaTypbl U HanparaeMoro apMaTypHoro
kaHata, MMa;

R, . Ry — COOTBETCTBEHHO HOPMAaTWBHOE W pacyeTHOE CONPOTUBNEHNE CTEPXHEBON apMaTypbl pacTsxkeHuo, MIa;

Rs;),n — HOpPMaTWMBHOE COMPOTUBMEHME HANpAraemMoro apMaTypHOro KaHaTa, COOTBETCTBYHLLEE OCTAaTOMHOMY
yanuHenuto 0,1 %, MlMa.
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7.2.3 PacuetHoe obocHoBaHWe repMeTudHocT K30, nMerLwnx repMeTuanpyoLwyo obnnuoeky, Heob-
XOOUMO BLIMOMHATL C YY4EeTOM CreayoLlnx pakTopoB:

- paspexeHunna B obbeme MO npu ucneiTaHmax, npu H3 n HH3, Bkniovas lMA;

- BbIHYX[OEHHbLIX NepemMelleHUiA aHKepOB 0BNMMLIOBKN, 0DYCNOBMNEeHHbIX 0BLWKMMKN gedopMaLUsaMu Kene-
300eTOHHbIX KOHCTpYKUMIA K30, B KOTOpPble 3aKkpenneHa obnuuoBka;

- COBWIOBbLIX NMepeMeLleHUn aHKepoB NMpu NoTeEpPe YCTONYMBOCTM DOpMEI OBNULOBKY;

- aByxocHoro HAC nucTta o6nuuoBkuy;

Hanuuusa B NUCTe repMeTU3vpyroLLeid 0ONULOBKKM HaYanbHbIX 4edeKToB;
BO3MOXHOCTM paboTbl nucTa 0BnuuoBKM Nocne NoTepu YCTOMYMBOCTU (hOPMbI NMPK CKaTUK;
pPasBUTUSA NNACTUYECKUX AedOpMaLMiA PACTSKEHUS U CXKaTWUF B NUCTE 0BNMULOBKHA.

7.2.4 Tlo pe3ynbTatam pac4yeTtoB Ha npo4dHocTb K30, onst KOTOPOW ycTaHoBNEeHbl TpeboBaHMs No rep-
METWUYHOCTK, LOMKHO OblTb 0DOCHOBAHO:!

- OTCYTCTBME CKBO3HbIX TPELLMH B MUCTE U B CBAPHbIX LUBax 0BNULOBKY;

- UEeNnoCTHOCTb aHKEepPOBKM.

7.2.5 Kareropun TpeboBaHUA K TPELMHOCTONKOCTMU, @ TaKKe 3Ha4YeHWs npenenbHo JonycKkaeMon K-
PWHBI PACKPbITUS TPELLMH B YCNOBUAX HEarpecCUBHOM cpeabl NPUMEHUTENBHO K Xene300eTOHHbLIM KOHCTPYK-
umam B cooteetcTtBuu ¢ Cl 63.13330 npuBegeHsl B Tabnuue 7.3. B 3aBMcumocTy oT ycnosuin pabotsl 2K30
npy NpUMBEAEHUW pacyeTOB OOMOMHUTENBHO criegyeT yuuTeiBaTe TpeboeaHnua CM 28.13330. MNpu atom npw
onpegeneHun kateropun TpeboBaHnin K TPELMHOCTONKOCTA NoA HEeNPOAOIKUTENbHBIM PACKPbITUEM TPeLLWH
NMOHVMAaETCH X PackpbiTUE NPW OEWCTBUM Harpy3oK, BXOAALNX B COCTaB NPeAnyCKOBbIX UMW KpaTKOBPEeMEH-
HbIX SKCMMyaTaLMOHHbIX PEXMMOB, a Mo NPoAoHKUTENbHbIM — PackpbiTUe TPELMH NpY eACTBUN Harpy3okK,
BXOASALUMX B COCTAB AMUTENbHBIX 3KCMNyaTalMoHHBIX PEXUMOB.

7.2.6 lpwn pacyeTe LWMPWHbLI PAcKpPbITUA TPELLWH CneayeT YYMThbIBaTh OOMOMHUTENbLHYIO LUMPUHY pac-
KPBITUSA, KOTOpPaa MOXET Bbl3blBATLCA:

- ycagkon BeToHa npu ero TBepaeHuu;

- NMoAaTNMBOCTLIO BUHTOBLIX MYTOBBIX COEAWHEHWUI pacTAaHYThIX CTEIKOB CTEPXKHEBOW apMmatyphl;

- HapylleHneM CLEeNnneHnsi paHee ynoxeHHoro 6eToHa co CTepXHEBOW apMaTypol B CThikax ¢ BETOHOM,
yKnagbiBaembiM Mo3gHee.

7.2.7 Tlpn ocobbix Harpy3kax M BO3AEWCTBUSX LUMPUHA PACKPbITMA TPELLUMH He OrpaHu4nBaeTCs npu
obecneyYeHM repMeETUYHOCTU FrepMeTU3MPYLOLLEN cTanbHOW 0BNMLOBKON.

CkBO3HOE TpelwrHoobpasoBaHWe NpU BCEX PACYETHbLIX COYETaHUAX Harpys3ok, KpoMe coveTaHuin 3.3—
3.5 no Tabnuue 6.1, He gonyckaeTcs, NpW aToM B coveTaHum 4.8 no Tabnuue 6.1 ckBo3HOE packpbiTUE TPELLMH
OOMyCKaeTCa NPy yCNOBUMW 3aKPbITUS TPELLWH NOCIEe OKOHYaHWs BO3AENCTBUSA.

Tabnwuuya 7.3 — 3HayeHns npedenbHO AOMNYCKaeMOoW LMPUHBI PACKPBITUA TPELLUUH

Karteropusa TpeboBaHWii K TPELMHOCTOMKOCTIN Xene3obeToHHbIX KOHCTPYKLUIA 1 NpefensHo AonycTrmMas
LIMPMHA HEMNPOAOIMKUTENIBHOMO &4 U MPOAOIHKUTENBHOIO &,,.o PACKPbITMA TpewuH, obecrneyunBatoLlan
COXPaHHOCTb apMatypbl, MM
Yecnosus akcnnyaraumm
HeHanpsaraemasn ctepxHeBas apmatypa Hanpsraemas ctepxHeBas apMaTypa W BbICOKONPOYHas
¥ apMaTypHas NpoBonoka apmaTypHas npososnoka gnametpom 3,5 mm u 6onee
B 3akpbiTom 3-9 kaTeropms: 3-a kareropws:
nomMeLLeHNK g0 = 0,4, 8oro1 = 0,3;
8crc2 = 0,3 8cre2 = 0.2
Ha oTkpbiToM BO3ayxe 3-9 kaTeropusi: 3-a kareropws:
Acre1 = 04; 8ere1 = 0.3
Acre2 = 03 Acren = 0,2

7.2.8 Tpuv npoBedeHUy pacyeToB Ha NPOYHOCTb NPWU NafeHnn netatenbHoro annapata Ha *X30 O0MmKHO
BbITh MOATBEPKAEHO, YTO HE MPOMCXOOUT ThiMbHbIX OTKOMNOB (ecnu B npoekte AC He NpegycMOTPeHbl Crneuu-
anbHble MEPOMPUATHAA MO MX UCKMHOYEHWIO) M OCTATOYHbIX CKBO3HBIX TPELLWH.

7.3 PacueT Ha NPOYHOCTbL repMeTU3upyloLeil oGNMUOBKN

7.3.1 Mpn NpoBeOeHWM pacyeTOB Ha MPOYHOCTb TEpPMETU3UpYHLWEd OBMULIOBKA OOMKHO BbiTb MOMd-
TBEPXKOEHO, YTO HE MPOUCXOOMT HAPYLIEHUA €e repMEeTUYHOCTM C YUYETOM BCEX BMOOB HArpy3oK U NMpUHyOou-
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TenbHbIX Aedhopmanni (4epes aHkepa B BeToHe) BO BCcex pexnmax, yunTbiBaeMbix B npoekte AC. HapylueHue
repmMeTM4YHOCTM OBOMULIOBKU XapakTepuayetcs npegensHeiMy AedopMausaMi B NMCTE, NPU NPEBLILLEHUN KO-
TOPbIX B HEM MPONCXOOWT NOABNEHWE TPELWMH PacTsKeHuWs, rmaBHbiM 06pa3om, B gedekTax CBapHbIX LUBOB
W 30HaX TEPMUYECKOro BIIUSAHWNS.

7.3.2 [ocTmwkeHne npefenbHbIX gedopmaumnii B NUCTE, COOTBETCTBYIOLLWMX Ha4Yany pocTa TpelluHbl (ae-
dekTa) B CBApHOM LLBE UMW B 30HE TEPMUYECKOTO BMNUAHUA, ABNSAETCA NpefenbHbIM COCTOSIHUEM 0BMMLOBKM
no repMeTU4HOCTU. [pn 3TOM NOoTEpsA YCTOMYMBOCTU /MW AOCTUXEHWE OrPaHUYEHHbIX NracTuyeckux gedop-
Mauwuin B nucte obnuUOBKKM He ABMNAKTCA NpedeNbHbIMM COCTOAHUAMK B N0BOM pexnme, Kpome npouecca
SeToHMpOBaHWA NPU CTPOUTENLCTBE.

MpenentHble gedopmalmv B 0BNULOBKE U YCUMAS B aHKEPYHOLLUX 3NeMeHTax obrnvLuoBKKY onpeaensitoT
Ha OCHOBe HeMWHeWHoro mogenupoBaxus. MNpu aToM pacyeTt obnuuoBky (paboTaLlen 3a npegenamMm ynpyro-
CTW) crieqyeT NpoBOAUTL B NPEeAnonoXeHUn HENMMHEeNHOoro ((pU3nyYeckm n reoMmeTpuyecky) aedopMmMpoBaHuns
marepuana.

7.3.3 lNpu pac4yeTe KOHCTPYKLUKM 0DMUUOBKM, B KOTOPOWM BO3MOXHA MOTEPSA YCTOWYMBOCTM NKUCTa B 04-
HOM WINW HECKOMbKUX MponeTax, CONpoBOXAakLWasca NosBNeHWeM nnacTuyeckux gedopmauuin, criegyet
paccMmaTtpuBaTh Hanbonee HebnaronpusaTHYO M3 NpeanonaraeMblX NOCNenOBaTENbHOCTEN €€ HarpyXeHus B
TeYeHWe cpoKa cnyObl MPOEKTHLIMU COYETAHUSAMK Harpy3ok. MNpu aToM pacyeT cnegyeT NPOBOAUTL AN BCEX
3TaroB HarpyeHus ¢ NocrnegoBaTenbHbIM CYMMUPOBaHMEM NNACTUHECKUX AedopManmnini NUcTa U BbI3BaHHbIX
3TUMK gedopmMauusaMu NaMeHeHUn ero popmel.

7.3.4 Tlpu pacyeTe 0BGNULOBKMA B aBapuUiAHbIX peXumax crnegyeT y4uTbiBaTh pasnuynsa B Temnepatypax
HarpeBa naHenewn oBMWLOBKM, COXPAHMBLUMX KOHTaKT ¢ BETOHOM W MOTEpPSBLUMX YCTOWYMBOCTb, B TEMEHMWE
Ha4yanbHOro Nepuofa BpeMeHW pasBUTUSA aBapuiHOW cuTyaumu. Kpome Toro, HeoBXoOMMO y4MTbIBATH, YTO B
3TUX peXKrmax TeMnepaTtypbl Harpesa cbnMUOBKM MOTYT 3HAYMTENBHO OTNMYATLCS B Pa3NMYHbIX 30HaX COopy-
XeHust (BBnnau MecT BO3MOXKHOT0 BbIGpoca TennoHocuTens, B Kynorne o60onoyku U gpyrve 4actu KOHCTPYKTUB-
Hbix anemeHToB K30, rge no pesynstatam TEMNOTEXHUYECKUX pacyeToB BydyT BbiIBNEHbl YKa3aHHbIE 30HbI).

[Mpy OTCYTCTBMM A@HHbLIX CNeuuarnbHOro pacyera pacnpeferneHns Temnepatyp B nuctax obnvuoBkn B
NPOEKTHOM aBapuMHOM pexuMe peKoMeHAyeTcs NPUHUMAaTL, YTO MakcuManbHaa TeMmnepaTtypa nucrta B no-
TEPSABLUMX YCTONYMBOCTbL NporeTtax bonblue, Yem B COXpPaHUBLUMX YCTOWYMBOCTb, Ha nntoc 10 °C B TOHKOCTEH-
HOW KOPPO3WOHHO-CTOWKOW cTanu (4ns NMcToB TonwuHor oT 3 go 5 Mm) 1 Ha nntoc 15 °C — B OTHOCKTENEHO
TONCTOCTEHHOM (ONs1 MMCTOB TOMLWMHOM 0T 6 A0 8 MM) yrnepoamMcTon obnuuoBKe C 3aLUTHBIM NOKPbITUEM.

7.3.5 Npun NnpoBedeHMM pacyeToB Ha MPOYHOCTb repMEeTU3INPYIOLLEN ODNMMUOBKK CrieQyeT YYWTbIBaTh:

- BO3MOXHOCTb HanM4mMsa B MUCTE HadallbHbIX HECOBEPLUEHCTB, B TOM YMcne B BUuae npornbos BOMHOBO-
ro xapaktepa. 3Ha4eHue npormba cregyer NPMHMMaTh PaBHBIM AOMYCKY MO OTKIOHEHWIO OT MIIOCKOCTHOCTH,
HOPMWPOBAHHOMY ANSA NPUHATOrO TUNa NUCTOB;

- (bopmupoBaHue BbIrMba B NNCTE M NMPUHYOUTENBHBIX NEPEMELLEHWI B aHKepax B CTPOUTENbHBIA nepu-
of nod BNuAHWeM gasrneHus 6eTOHHON cMmecw;

- cxkaTue DeTOHa B MeCTe KOHTakTa ¢ OONMLOBKOW B pesyfbraTe MpefHanpsiKeHus, ycaaku 1 nonsy-
YecTu;

- cpe3 Hanbosee HanpsKeHHOro NoKanbHOro aHkepa, NpPMBapyBaeMoro K IMHEMHOMY aHKepy;

- nnacTtuyeckoe AedOpMUPOBaHNE N M3MEHEHWE MEXaHWYeCKUX XapakTepuUCTWMK MeTanna nucta npu
[OBYOCHOM HanpspKeHHOM COCTOSHWKW B 3aBUCUMOCTW OT TEMMeparypbl;

- HEMWHEeWNHbLIN XapakTep }XEeCTKOCTHbIX XapakTepUCTUK aHKepPOB Mpu cOBure, KOTOpble creayeTt npuHu-
MaTtb, KaKk NpaBMno, Ha OCHOBE 3KCMEepUMEHTaNbHbLIX UCCNegoBaHni, a A9 aHKEPOB C HECUMMETPUYHbLIM MO-
nepeyHbIM CEYEHMEM — TaKXKe C y4eTOM MnpeanonaraeMoro HanpaeneHusa casura.

3Ha4YeHUs )KeCTKOCTHbLIX XapakTepUCTUK N1cTa (TonwmHa NucTa, Moaynb ynpyrocTu, guarpammy gedop-
MWPOBaHWUSA) OONYCKaeTCs MPUHUMATL PaBHBIMW CPedHMM 3HaYeHUsM ANs BCeW pacyeTHol obnacTtu.

7.3.6 Ecnu makcumanesHble rmaeHble MemMOpaHHble Nnc U3rmbHble HANPsKeHus oT gaBneHns 6eToH-
HOW CMecKn B NMCTe repMeTu3npyoLLein obnuLoBKA 1 ero CBapHbIX COBAUHEHMAX B NpoLiecce CTPOUTeNbLCTBa
HEe MpeBbIWAT 2/3 3HA4YeHWUs pac4YeTHOro COMPOTUBIIEHUA MO Npeaeny TeKy4ecTu ctanu obrnuuoBKKY, TO Ha-
YyanbHble gehopMaLmm, Bbi3BaHHbIE NpoLeccoM 6eTOHMPOBaHUSA, AONyCcKaeTca He y4MTbiBaTk NpU nposee-
HUW JanbHEeWLWMX pacvyeToB C YYeTOM UCTOPUM HarpyxeHus KOHCTPYKUMKW. PacyeTHble CONpPOTUBIEHWS NucTa
repMeTuanpytoLlein obnyLoBKK M ero CBapHbIX COeduWHeHui onpenensitoT cornacHo CM 16.13330.2017 (pas-
gen 6).

7.3.7 PacyeT aHKepoB 3aikfiafHblX AeTanen, ABMAKWKUXCH YacTbd KOHCTPYKUUK TepMeTU3vpyroLLen
obnuuoBkK, No Hecylen cnocoBHOCTU B OCHOBHLIX MPOEKTHLIX pexXuMax criegyeT NpoBOAWTL C YYETOM CO-
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BMECTHOMO MPUMOKEHUSA BCEX Harpysok, JeNCTBYHOLIMX Ha 3Ty 3aknafgHyw geTanb, ¢ y4eTom TpeboBaHui
Cl 63.13330 1 B COOTBETCTBUN CO CTPOUTEMNbHLIMW HOPMaMW KU NpaBunamMun, npueBeaeHHbIMU B 7.1.1.

7.3.8 lNpu pacyeTe Ha yCTOMYMBOCTbL OBMNUUOBKM C aHKepaMy M3 NPOKaTHbIX npodunen, npueapueae-
MbIX OLHOW MOMKOW K 0BNULOBKE ABYMSA NapannenbHbIMA LWBaMW, A0MYCKAETCsl pacyeTHbIA War aHKepoe B
HanpasneHWW, HOpPMarnbLHOM K NPOAONEBHOW OCK NPOKATHLIX NpOodUMeil, YMEHbLUWTL Ha LWWMPUHY Nonok, obpa-
LEeHHbIX BHYTPb pacyeTHOro nponera.

7.3.9 AHkepa repmMeTu3npyrLLEn CTanbHOW 0BNMLOBKM HEOBXOAMMO NPOBEPSATL:

- Ha cpe3 W pacTsXeHue;

COBUWT MpuU cMATUN BETOHA;
BblAEpruBaHve — aHkepa 6es3 ycuneHus;

- MpoJaBnuBaHue u cMATUE BETOHA NpU PacTsSEHUU — aHKkepa C yCUNeHWaAMM (Lanbamu, nnacTuHa-
MW, BbIC@KEHHBIMMW rOfoBKaMu).

AHanus npegensHOro COCTOAHWUA NpW CABUre aHkKepa OCYLLECTBAT No JOMycKaeMoMy npegerbHoMY
YCUIUIO NN MO NepeMeLLeHuIo.

7.3.10 lMpwu ncnonb3oBaHUM TOYEYHBIX (CTEPXKHEBLIX) aHKEPOB repMeTU3upyoLine CBONCTBa repMeTUau-
pytoLen oBnULOBKM AOMKHEI COXPaHATLCA B ClMydYae 0TKasa OfHOro TOYEYHOro aHKepa.

7.3.11 Tpu pacyeTe repMeTU3upyloLlein oBNULOBKM criefyeT y4uTbiBaTb XapakKTepucTuku gedopMu-
poBaHVA aHKepoB Npw casvre (HOPMaTWBHbIE 3HAYeHMA NpeaernbHLIX Yeunui casura £, nnn nepemeLeHnn
casura ), MIPUHAMaemMbie B COOTBETCTBUM C TEXHWYECKO AOKYMEHTauune, paspaboTaHHO Ha OCHOBE 3KC-
nepyvmMeHTanbHbIX AaHHbIX. [lonyckaeTcs xapakTepucTukM 4edopMUpoBaHNA aHKepoB Npu COABUMe YYUTbIBATL
NPAMBIM PAacYeTHLIM MOOENUPOBAHUEM B3aUMOAENCTBMS aHKEPOB C OKPYKakoLuM BeTOHOM paccyuThiBaeMOo-
ro yyacTtka obnuuoBku (be3 akcnepuMeHTanbHbIX 060CHOBaHUIA).

7.3.12 lpegenbHble pacyeTHble YCUNUA CABWra WKW npefdefibHble pacydeTHble NepemelleHus casura
B aHkepax repmeTtuaunpylowein obnuuoskn Y30 onpenenstoT geneHneM HOPMaTUBHBIX 3HAYEHUIA, NPUHATLIX
Ha ocHoBaHun 7.3.11, Ha cooTeecTBylOLMEe KOIMMDULNEHTLI HAAEKHOCTU N0 Harpyske (y; — KoapuumneHT
Haf1eXHOCTU aHKepa no YCUMNUI UK v, — KO3MMULIMEHT HAEXKHOCTU aHKepa no nepemeLLeHuio), NpuBeaeH-
Hble B Tabnuuax 7.4 n 7.5 cOOTBETCTBEHHO MO paccMaTpyBaeMOMYy PacyeTHOMY COYETAHUI0 HArpy3ok.

Tabnwuuya 74— KoahpuumeHTbl HAOEXKHOCTU aHKEPOB MO YCUIUIO NpWU cOBUre

HoMep COuETaH!s B COOTBETCTBAM ¢ TGN 6.1 KoahhuuMeHTl HaaeXHOCTH 3erpos no YCUNWK npu cagure
'
1,2,31,4 1,4
3.2 1,2
3:5 1,0

Tabnwuua 7.5— KoappuumeHTsl HAOEXKHOCTN aHKePOB No NepeMeLLeHunio Npy casure

KoathurumneHTsl HaaeKHOCT aHKepOoB MO NepeMeLLeHno

Homep codetaHusa B cOOTBETCTBUM ¢ Tabnuueid 6.1
npu casure v,

1,2,3.1,4 25
3.2 2,0
3.5 1,7

7.3.13 lNpegensHoe pacyeTHOE COMPOTUBINEHWE COBUTY KOMBMHMPOBAHHOIO NMHENHOrO aHkepa (yronka
C NpyBapeHHbIMY CTEPXHEBbIMU aHkepamu) F ., kH/m, gonyckaeTcs onpeaensTs no opmyne
Ag+0,5n,A,,

Fog =—+—52=, (7.1)
Tt

roe Aa1 — HOpMaTUBHOE COoMnpoTuBrieHue capury TNMHENHOro aHKepa Ha eguHWLUy OIWHDbI, kH/m;

A o — HOPMartuBHOE CONPOTUBIIEHWE COBUTY CTEDXKHEBOIO aHKepa (COI'IDOTVIBJ'IEHME CTepXHeBbIX aHKe-
poB B KOM6MHMDOBaHHOM dHKepe OOITMKHO obecne4nBate He meHee 10 % ero O6LL|EI'O conpoTume-

nexus caeury), kH/m;

a

n, — KONMU4YeCTBO CTepPXXHeBbIX aHKepoB, NpUBapeHHbIX Ha eguMHMLUE ONMNHbI JIMHENHOro daHKepa.

a
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7.3.14 B gByxocHOM cxaTom BeToHe npegernbHoe nepemelleHne caBura (Mnu npegernbHoe caoBuraw-
lliee ycunue) B aHkepax yeenuyueawT Ha 20 %.

Mpwu Hanu4yMu TpewwuH B DETOHE B 30HE PacnonoXeHUs aHKepoB npegenbHoe nepeMelleHne CaBura B
aHkepax (unu npegenbHoe caguratollee ycunue) ymeHbwarT Ha 10 %.

7.3.15 3aBUCUMOCTL NMepeMeLLeHNs aHKEPOB Mpu CABUre OT NpunoxeHHow cunel F(u), kH/m, gonycka-
eTCcs annpoKcuMupoBaTh hopMynomn

F(u) = A (1 - eBY)C, (7.2)

roe A, — HopmaTuBHas nNpeaenbHas Hecyllas cnocobHOCTL aHkepa paccMaTpueaemoro Tuna, kH/m;
U — nepemeLlieH1e TOUKM CONpsKeHWUsa aHkepa ¢ NUCTOM B HamnpasneHun casura, m;
B (1/m) n1 C — nocTosiHHbIE, onpefenseMble 3KCNepuMeHTanbLHo ANs Kax 4o KOHCTPYKLUN aHKepa;

e — MaTeMaTuyeckasn KOHCTaHTa (uucno 3unepa).
[ns HeKOTOPbIX KOHCTPYKTUBHLIX pewweHnid (6eToH B40, ABOWHOM CNNOLWHOA WORB) NpW cOBWUre NMUHEN-
HOro aHKepa B CTOPOHY OT 0ByLlKa K nepy 3Ha4YeHus Benu4uH B popmyne (7.2) gonyckaeTca NpUHUMaTh no
Tabnuue 7.6.
Mpw caosure B o6paTHOM HanpasneHun 3HadeHne A, HeobxoaMMo ymeHbluaTk Ha 10 .

Tabnuya 7.6 — 3HadyeHWs NOCTOAHHLIX B chopmyne (7.2) onga pasnuyHbliX BUOOB aHKEPOB

HomuHansHble pasmepsl
aHKkepa B 3aBUCUMOCTMW OT ero A, kH/m* B, 1/m** C
KOHCTPYKLMW, MM
nrobens
12 58 2,1 0,87
16 94 1,83 0,98
YronKku ***
£50x5 1300 1,23 0,75
Z/B60x6 1430 1,35 0,69
Z80x8 1960 1,01 0,57

* [Ina nepexoaa Kk BETOHY ApYrvx KNaccos MOCTOsAHHLIE A, YMHOXaKT Ha KOPEeHb KBaApaTHLIA N3 COOTHOLLEHMS Ha-
YaneHbIX MoOynew ynpyroctu npuHaToro 6etoHa n BetoHa B40. [Ina 6onee BbICOKMX MapOK MPUHUMANT HavarnbHbIN
Moaynb ynpyroct 6etoHa B40.

** BHaveHus koaddmumeHTos A, B n C npueeaeHsl ANd Yronkos, NprBaprBaeMblX NMOMKOM K NUCTY 0Bnuuosku. Mpw
NPUMEHEHWUN B KOHCTPYKLMW 0BNULOBKKA YTONKOB, NPYBapyMBaeMbix NepoM K nucTy obnvuosku, TpebyeTtcs skcnepymeH-
TanbHOE MornyYeHne 3Ha4eHnn KoapdPULNEHTOB.

*** [Ina nepexofa K ApPYrol BbICOTe MNOMKW yronka, HanpaeneHHoW B Teno 6eToHa, HeoBXxoAMMO CKOpPEeKTUpORaTh
HECYLLYI0 CNOCOBHOCTL NPONOPLUMOHaNbLHO 3/4 CTeneHn COOTHOLLEHWS ABYX BbICOT. [1peaensHas yumMTeiBaeMas BbicoTa
nonkn — He Bonee 15 ee TonWMH.

7.3.16 PexomeHZyeMmbl METOL OLEHKM repMeTU3MpPYIOLLEN CTarnbHON 0OMMLOBKM Mo Jed)OpMaLMOHHO-
MY KPUTEPUIO TPELLMHOCTONKOCTU U METOAMKA ONpeneneHns npefenbHblix gedopmauuni, NpeBbILLEHWE 3HAYE-
HWW KOTOPbIX MPWUBOAUT K HapyLUEHWI0 repMEeTUYHOCTN ODMMLOBKM, NPMBE4EHbI B MPUNOXeHUK B.

[Mpy oTCyTCTBUM 3KCNEPUMEHTATbHbBIX JaHHBLIX 3HAYEHUSA XapaKTEPUCTUK CTAaTUYECKON TPELLMHOCTONKO-
CcTW gonyckaetcsa npuHumats cornacHo TOCT P 59115.6—2021 (pasgens 5 un 13).

[onyckaeTca npoBedeHWe OLEHKM repMeTM3vpylollerd CTanbHoW obnMUOBKM Mo AedopMaLUuoHHOMY
KPUTEPUIO TPELLVMHOCTONKOCTU C MPUMEHEHWEM APYTUX METOLWK NPU UX COOTBETCTBYHLLEM 0BOCHOBaHWN.

7.3.17 PexomeHAyeMbll METOA pacyeTa repMeTU3MpPYOLLEl CTanbHOW 0BNULOBKN MO KPUTEPUID LIUKNK-
YEeCKOW NPOYHOCTM (KOMMYECTBO UMKIIOB 4O paspylleHnsi) obnuuoBku nprveedeH B B.6 npunoxexus B.

[Mpy OTCYTCTBUM 3KCMEPUMEHTANBHBLIX JAHHBIX 3HAYEHUSA XapPaKTEPUCTUK LIMKNMNYECKON TPELLMHOCTONKO-
CTW gonyckaeTtcs npMHMMaTte cornacHo NOCT P 59115.6—2021 (pasgenbl 5 1 14).

[onyckaeTca NpoBeAeHNe OLEHKN UMKIMYeCKON NPOYHOCTM repMeTU3NpYIoLLEe cTansHON 0ONMULOBKM C
NPUMEHEHNEM APYTUX METOAMK MPU UX COOTBETCTBYHOLLEM 0BOCHOBaHUN.
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MpunoxeHune A
(pexomeHgyemoe)

MeToabl y4deTa ycunnﬁ npegHanpsAXeHWA

A.1 MuHMManbHbBIA OONYCTUMBIA YPOBEHE 06XaTWUA YyCTaHaBNMBAKIT TakMM, YTOBEI MpY NpOBEAEHMW NPeanyCKOBbIX
NpUeMOo-CAaTOYHBIX UCMbITAHWUIA BHYTPEHHEN 3alUTHON 060MN0YKK M3BBLITOYHLIM AABMEHVEM, MPU MPOBEAEHUN NOBTOPHBLIX
WCTMbITAHWA N30LITOYHBLIM AaBNEeHWEM, a Takke NpM NobomM 13 0cobbix NPOEKTHLIX PEXUMOB (KPOME pacyeTHBIX COYETaHWA
Harpy3ok 3.3 n 3.4 no tabnuue 6.1 HacTosAwero ctaHgapTa) yeunusa B mobom cedeHn 0B0NOYKK, 3a UCKITHIYEHUEM 30H
NoKarnkbHbIX BKMKOYEHWIA, He ObINU pacTArMBalLLMMUK, a pacTaruBaloLlmne HanpsKeHua B 6eToHe xoTda Obl HA 0QHON U3 No-
BEPXHOCTEl 0D0MOYKM He NpeBbILIani 3HaveHus Ry /2.

A.2 Cuctema npegHanpsKeHua, Kak npasuno, 4omkHa ObiTe CNPoeKTMpoBaHa ncxoad us Tpebosanma obecneyeH-
HOCTW MWHWMAarbHO A0MYCTMMOrO YPOBHS 00XaTusi 3aluTHON OBOMNoYKM B TeYeHWe Bcero cpoka akcnnyatauun AC 6es
MOATSKKN U 3aMEHBI HANPAraeMbIX ANEMEHTOB.

A.3 lpux NpoBeOeHMn pac4eToB HEODXOOUMO ONpedenaATe OTHOLEHWE NPOYHOCTM apMaTypPHOro nyyka K cyMmmap-
HOWM MPOYMHOCTM apMaTypHbIX KaHatoB Y (KoathdUUMEHT arperaTtHol MnpodHOCTM). OHO LOMKHO COCTaBMNATL HE MeHee
0,95 (w = 0,95). MNpw BEINONHEHUX NPOBEPKU NPOYHOCTW apMaTypPHbIX KaHATOB JonyckaeTcd npuHuMats Y = 0,95.

A.4 Tpv onpegeneHun HaNpsXKEHU B apMaTypHbIX KaHaTax crieyeT YYUTbiBaTk MX MPOrpeB B pasfuyHbIX pPeu-
Max.

A.5 HanpskeHna B apmartypHbIX KaHaTax CnegyeTr Onpefdendtb C y4eTom obuiero AedopMUpoBaHUS 3allMTHOMN
00OMOYKN B pasnuyHbIX PEXKUMAax ee aKcnnyaraumu. 3HaueHusa KpUTepuer Ang HanparaeMelX apMaTypHbIX My4YKOB B Mpo-
Llecce HaTshXeHus npueedeHsl B Tabnuue A.1.

[Mpwn BLINONHEHUN MPOBEPKW YKa3aHHOMo YCNoBMA HEOBX0OMMO yYMTEIBATL criedyolne akTophbl:

- MOrpPeLUHOCTL U3MEPEHUS YCUMMA HATSHKEHWUS apMaTypHOTO NyYka;

- HEPaBHOMEPHOCTb pacnpeieneHns HanpsbkeHWin B NONepeYHoM CEYEHUM apMaTypHOrO Ny4ka.

A.6 Ycunua B Hanpsraemblx anemeHTax ClMN30 npu npoBedeHWM pacyeTHOro aHanuaa Mx NpoYHOCTM Heobxoanumo
onpefenaTb C y4eToM:

- BO3MOXHOW MOTPELUHOCTU MX UBMEPEHUS B MPOLIECCE HaTSHEHUS;

- COBMecTHOro gedopMupoBaHns Hanparaemblx anemeHToB ClM30 v xene3o6eTOHHOW CTPOUTENBHOW KOHCTPYKLUUA
3alUMTHOW 0DOMNOYKM Nog Harpy3Komn;

- nporpeBa HanpsaraeMbix anemeHToB ClM30 B pasnuuHbIX pexumax akcnnyatauun 3awuTHoW obonouku.

Tabnuua A.1— 3HadyeHUs KPUTEPUER ANA HANPAraeMbiX apMaTYPHbIX MY4YKOB B MPOLECCE HATSKEHUS

MpegenkbHble HanpskeHWa B apmaTtypHom nydke, MlMa MpegenbHble HanpskeHWa ANs apMaTtypHbelx ny4vkos, Mla

[ogl min (0,8R,, ,;; 0,.9R

DU sp,n)

MpumeyaHwne — B HacToAwen Tabnvue Mcnone30BaHbl crnegyowmne 0bo3HavYeHnst:
R, — BpPEMEHHOE CONpPOTUBINEHWE apMaTypHOI cTanu.

sp,u 5
Rgp,n — HOPMATUBHOE CONPOTUBIIEHWE apMATYPHON CTanu, cooTeeTcTRylowee ¢ = 0,1 %.

A.7 [Ons npegHanps)eHHbIX 060no4ek HeoBX0OMMO YHUTEIBATE YPOBEHb 0BXaTHUA C YY4ETOM NoTepb NpegHanpsKe-
HWA ANs Ha4dana v KoHLUa Cpoka aKkcnnyaTauuu 6noka AC.
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MpunoxeHune b
(cnpaBo4yHoe)

OcobeHHOCTH pacyeToB HanpsXXeHHO-Ae(hopMUPOBAHHOTO COCTOSHUA
*ene3obeTOHHbIX KOHCTPYKUWUHA

B.1 Pacyetbl xene3obeToHHbIX KOHCTpykumi K30 B obliem crnyyae crnegyeT Npov3BogvTb B COOTBETCTBUM C
CIM 63.13330 no npegenbHbIM COCTOSHMAM, BKMHOYAOLWMM:

- NpefernbHble COCTOAHWA MEpBOW IPyMnbl, NPUBOASALIME K MOMNHOW HENPUIOQHOCTW 3KCMNyaTauuyM KOHCTPYKLMW
HK30;

- NpefenbHblE COCTOSAHWS BTOPOW TPynnbl, 3aTPYOHAKLLME HOPManbHYH 3KChnyatauuto KoHCTpykuun K30 unu
YMEHBbLUIAKLINE ee A0NTOBEYHOCTL N0 CPABHEHWIO C NpeaycMaTpUBaemMbIM CPOKOM CMybbl.

B.2 PacyeThl No npegensHLIM COCTOSHUAM NEPBOM MPYNMbl BKIHOYAKOT:

- pacyeT Ha NPOYHOCTL;

- pacyeT Mo yCTOM4MBOCTU POPMBbI;

- pacyeT Mo yCTONYMBOCTU MONOKEHUA (ONPoKUObIBAHUE, CKOMBXKEHWE, BCNIbIBAHUE).

B.3 PacueTbl Ha NpOYHOCTL XKene30BEeTOHHBIX KOHCTPYKUWIA cneayeT npoBOaUTL U3 YCMOBKS, NO KOTOPOMY YCUMUS,
HanpspkeHua 1 gedopManui B aneMeHTax Xerne3obeToHHbIX KOHCTPYKLUMIA OT pasnnyHbIX BO3AENCTBUNA C Y4ETOM Havarnb-
HOTO HanpsKEHHOrO COCTOSRHUA (NpegHanpsikeHWe, TeEMnepaTypHbIe U ApYrve BO3AEUCTBMA) HE JOMKHbI NpeBLIWAaTh A0-
nyckaembIX NpefenbHbIX 3HaYeHWI, YCTAaHOBMNEHHBIX COOTBETCTBYIOLLMMU CTPOUTEMLHBLIMKU HOPMaMK U NpaBunamMu, npu-
BegeHHbIMU B 7.1.1 HacTosALLero cTaHgapTa.

B.4 Pacuyetbl N0 yCTOMYMBOCTM DOPMbI XKene300eTOHHOM KOHCTPYKUMK, a Takke Mo YCTOMYMBOCTM MONOXeHus (c
YY4ETOM COBMECTHOWM paboThl Xene306eTOHHOM KOHCTPYKLWM U OCHOBaHWS, X AethopMaLMOHHbLIX CBOMCTB, COMPOTUBIIEe-
HWA COBWIY MO KOHTAKTY C OCHOBaHWEM W ApYrux ocobeHHOCTEN) crnegyeT NpoBOAUTb COMMacHO COOTBETCTBYIOLLMM CTPO-
UTENbHBLIM HOpMaMm W NpaBunam, NpUBeAEHHbLIM B 7.1.1, Ha OTAENLHLIE BUALI KOHKPETHBIX KENEe300ETOHHBIX KOHCTPYKLIMA.

B.5 B 3aBUCMMOCTK OT BUAA U Ha3Ha4YeHWUA Kene300eTOHHOW KOHCTPYKUMK OOMKHLI ObITb NPOBEAEHbI pacyeTbl No
npegernsHbIM COCTOAHWAM, CBA3aHHLIM C ABNEHWUAMM, NPKU KOTOPbLIX BO3HMKAET HEODX0AUMOCTL NpeKpaLLeHns aKkcnnyara-
UMK 302HUA U COOPYKEHUA (YpeaMepHble AechopMaLli, COABUMM B COEOUHEHUSAX U OpYTWe ABNEHUs).

B.6 PacueTtsl no npegeneHbIM COCTOAHUAM BTOPOW rPYNMbl BKMKOYAKOT:

- pacdeT no ob6pa3oBaHUID TPELLWH;

- Pac4eT Mo packpbITUIO TPELLUH;

- pacdeT no gedopmauuam.

PacuyeTbl No npegensHbIM COCTOAHWUAM BTOPOW rpynnbl credyeT NPOBOAWTE Ha AeNCTBUE NOCTOAHHBIX, ANMUTENbHBIX
W KPaTKOBPEMEHHbLIX Harpy3ok.

B.7 Pacuet xene3obeToHHbIX KOHCTPYKLWIA Mo 06pa3oBaHuio TPELLWH CNEQYET NPOBOAMTL M3 YCIOBMSA, MO KOTOPOMY
YCWUMUA, HAaNpSXeHNs Uy aedopmMaLin B anemMeHTax }ene3obeToHHbIX KOHCTPYKLUMIA OT Harpy30K He AOIMKHbI MPEeBbILLIATD
WX NpenenbHbIX 3Ha4YeHUA, BOCTIPUHUMAEMbBIX 3NIEMEHTaMK Kene3obeTOHHbIX KOHCTPYKLMIA Npy 06pa3oBaHvun TPELLWH W
YCTaHOBJIEHHbIX COOTBETCTBYHLUMMMW CTPOUTENBHLIMIA HOPMaMK U NpaBuniamMn, NpueefeHHsiMu B 7.1.1.

B.8 Pacuet ene300eTOHHbLIX KOHCTPYKUWIA MO packpbiTUIO TPELUMH NPOBOOAT M3 YCINOBWA, N0 KOTOPOMY LUMPUHA
pPackpbITUA TPELLMH B 3MeMeHTax ene3obeToHHbIX KOHCTPYKLMIA OT Harpy3oK He OOImKHA NpeBbillaTe NpeaensHo Oony-
CTUMbIX 3HAYEHWI, YCTaHABMUBAEMbIX B 3aBMCMMOCTU OT TpeboBaHWi, NpeabaBAeMbIX K Xene300eTOHHbIM KOHCTPYKLM-
SIM, YCIMOBWIA UX 3KCMyaTalWu, BO3OENCTBIUSA OKPYXKAKOLLEN CPedbl U XapakTePUCTUK MaTepuUaroB ¢ y4eToM 0COBEeHHOCTEN
KOpPPO3MOHHOIO NMOBEAEHWUS apMaTyphbl.

B.9 Pacuet xene3obeToHHBIX KOHCTPYKUWA no Aedopmaumsam crenyeT NpoBOAMTL M3 YCMOBWSA, MO KOTOPOMY Mpo-
rMObl, yrmbl NOBOpPOTA, NEPEMELLEHUS WU aMNNUTYObl konebaHus kene3o0eToHHBIX KOHCTPYKUMA OT Harpy3ok He A0IMKHbI
NpeBLIWAaTL NPEAebHO AOMNYCTUMBIX 3HAYEHUIA, YCTAHOBNEHHBIX COOTBETCTBYIOLLMMU CTPOUTENBHBIMU HOPMaMK U NpaBu-
namu, npvBedeHHblMn B 7.1.1.

Pac4eT no obpa3oBaHWio TPELWH NPOBOAAT A1A onpeaeneHns HeobxogMMOCTK pacyeTa no packpbiTUIO TPELLWH K
yyeTa TpeLLMH Npu pacdeTe no gedopMaunsm.

B.10 Pacuyert »ene3obeTOHHbIX KOHCTPYKUMIA (MUHENHbLIX, NNOCKOCTHBIX, MPOCTPaHCTBEHHbIX, MAacCMBHLIX) MO npe-
JOernbHbIM COCTOSAHUSM NEPBOIA M BTOPOW rPynn NpoBOASAT MO HANPSKEHMAM, yeunuam, gedopmMaumam 1 nepemeLLeHnam,
BbIMUCIIEHHBLIM OT BHELUHWUX BO3AENACTBMIA B 3NeMeHTax ene3obeToHHbIX KOHCTPYKLUMWIA 1 0Dpa3yeMbix MMKU cucTeMax 3aa-
HWIA 11 COOPYKEHWIA C y4eTOM (PU3NYECKOM HEMNMMHEWHOCTU (Heynpyrux gedopmaunii 6eToHa U apmaTypbl), BO3MOXHOMO
obpazoBaHnA TPELLMH M B HEODXOOWMbLIX CryYasxX — aHUM30TPOMNWUU, HAKOMNMEHUA NOBPEXAEHUA U FTEOMETPUYECKOW HEMK-
HEeMHOCTK (BNUAHWE aedopMaunii Ha M3MEHEHWE YCUITWIA B Kene300eTOHHbIX KOHCTPYKLUMAX).

®U3NYECKYIO HEMWHEWHOCTL U aHU3OTPONUID CNeayeT YYUTLIBATE B ONPedensolnX COOTHOLLEHWSX, CBA3LIBAIOLLNX
mexay coboi HanpskeHus 1 gedopmMaunn (MnvM yCunms U nepemMelleHus), a Takke B YCNOBUSIX MPOYHOCTM U TPeLLMHO-
CTOMKOCTW MaTtepuana.
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B cTatuyecku HeonpeaenuMbIX Xene3o0eTOHHBLIX KOHCTPYKUMAX CreayeT YYuTbiBaTh NepepacnpeneneHme yeunuia
B 9NEeMeHTax CUCTEMbI BClencTene obpasoBaHva TPELUWH U pasBuTMa Heynpyrux aedopmaunin B 6eTtoHe u apmatype
BMMOTb A0 BO3HUKHOBEHWUSA NPenensHOro COCTOSHUS B ANeMeHTe. YCUMUA U HaMNpsXeHUs B CTAaTUYECKU HEONPEeaennMbIX
Kene3oBeTOHHBIX KOHCTPYKUMAX U CUCTEMAaX OOMyCKaeTCA ONpenensaTs B NpeanonoxeHnu yrnpyron paboTsl xenesobe-
TOHHbIX 3neMeHToB. [1pn 3TOM BRMAHWE (PU3NYECKON HENMMHEMNHOCTU YYUTBIBAIOT NYTEM KOPPEKTMPOBKU pe3ynsTaTtoB nu-
HEWHOro pacyeTa Ha OCHOBE [AaHHbIX 3KCMEPUMEHTANbHbBIX UCCNeaoBaHui, HEMMHEWHOO MOAENMPOBaHUA, PE3yNnbTaToB
pacyeTa aHanorn4yHbIx 0OBEKTOB M IKCMEPTHBLIX OLIEHOK.

[Mpw pacyeTe xene30beToHHBLIX KOHCTPYKUWIA Ha MPOYHOCTL, No AedopmaLmam, 00pa3oBaHWI0 1 PaCKPLITUKO TPELLMH
Ha OCHOBE MeToAa KOHEYHbLIX 3MeMEHTOB A0MKHbI ObITe NMPOBEPEHBI YCNOBWUS NMPOYHOCTA W TPELLMHOCTONKOCTI AN BCEX
KOHEYHbIX 3MEMEHTOB, COCTABMSIOLMX Kene3o06eTOHHYI0 KOHCTPYKLMIO, 8 Takke YCMOBUS BO3HUKHOBEHWA Ype3MepHbIX
nepemeLLeHuit >kene3obeTOHHOM KOHCTPYKUKMK. [pr OLeHKe NpeaenbLHOro COCTOSHWA Ha MPOYHOCTL AOMYCKAETCa CHUTaTb
OTAEMNbHbIE KOHEYHbIE 3MEMEHTHI pa3pyLUEHHLIMM, B CITy4Yae ecrniv 310 He BneYeT 3a coboii pa3pyLUeHus XKene3obeToHHOM
KOHCTPYKLIMK.

B.11 Pacuet ycunuii B kene3obeToHHbIX anemeHTax 230 cnegyeT NpoBoOUTE € YYETOM HaNPsKEHHOro COCTOAHUS
1 aedopmaunii OCHOBaHWIA U NNUTHbLIX (PyHOAMEHTOB.

B.12 Mpwu pacueTe ycunuin B 06onoykax, B KOTOpPbIX OTHOLLEHME TOMLWWHbBI K paguycy He npeBbiwaeT 1/8, pekomeH-
OYETCA MCMONb30BaTb TEXHWYECKUE NPUNOXKEHWA TEOpUM TOHKMX obonodek. Npu pac4eTe 30H NPUMOKEHMA NOKaNbHbLIX
Harpy3oK W yTONLEHWIA CNeayeT y4uTbiBaTe 00bEeMHOE HanpsiKeHHoe coCcToAHMe BeToHa.

B.13 B npeneapuTentHO HanpsKeHHbIX 0DonoYkax yeunus npeaBapuTenbHOro HaTsSKEHWA B HanpsaraeMon apma-
Type crenyeT HasHadatk ¢ y4eToM TpeboBaHUiA, M3NOXKEHHBIX B MPUINOXKEHN A.

B.14 Mpwu pacdeTe cevenn cepudeckon U LMNUMHOAPUYECKON YacTeln oOonoYkn cregyer MCnonb3oBaTe pasnuy-
HblEe PACYETHbLIE CXEMbI ANA CEYEHUIA B KpAEeBbIX 30HaX W ONA CEYEHWI, B KOTOPLIX BMUAHMEM KPaeBbIX 3h(DEKTOB MOXKHO
npeHebpeyb.

B.15 MapameTpbl McnonbayemMelx Moaenei HenmHenHoro AedopMupoBaHns BETOHOB AOM¥HbI ObiTe 0O0CHOBaHDI
AN Ucnonb3yeMblx TUNOB BEToHA, B TOM YMCME HA OCHOBE 3KCMEepMMEHTanbHLIX UCcnefoBaHvin. [pu OTCyTCTBUM 3KC-
nepuMeHTanbHbBIX OaHHbLIX JOMYCKAeTcs MCnonb3oBaTe 0006LeHHbIe NapamMeTpbl MOAENer HenvHenHoro aedopMupo-
BaHus OETOHOB M3 JOKYMEHTOB MO CTAHAApTU3auMW B 3aBUCUMOCTU OT knaccoB 6etoHoB. [Juarpammbel gecopmMupoBa-
H1A BEeTOHOB OONyckaeTca NpuMHMMAaTb B COOTBETCTBMM C pekoMeHaauwammn Cl1 27.13330.2017 (nyHktel 5.21, 5.22) n
CI163.13330.2018 (nyHkTb! 6.1.19—6.1.21, npunoxexue I).

20

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 24 /28
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-70416-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67311
https://gostexpert.ru/gost/gost-70416-2023?utm_source=pdf&utm_medium=67311&utm_term=page

rOCT P 70416—2023

MpunoxeHune B
(pekomeHgyemMoe)

MeToauka oLeHKU repMeTU3UpPYIOLLEel CTanbHOW 0GNULOBKK Mo AedhopMaLMOHHOMY KPUTEPUIO
TPeLWMHOCTOMKOCTA U LMKNUYECKOW MPOYHOCTH

B.1 Kputepuem oUEHKM repMeTU3UPYHOLLE CTanbHOW 0BMULOBKK MO NpeaenkHOMY COCTOSHUIO MO repMeTUYHOCTH
ABNAETCA OrpaHMYeHne MakCUManbHOro YPOBHSA HAKOMMEHHbIX MiacTMyeckMx Aecopmaliii, BOZHUKALWMUX Npy notepe
YCTOMYMBOCTM OBNULIOBKM 1M HE NPUBOASLLMX K HAPYLLUEHUIO repMETUHHOCTM 0BNULIOBKN.

B.2 MakcumManbHbI YpOBEHb HAaKOMMEeHHbIX NnacTnyecknx aedopmMaumnii oueHUBaKT No aechopMaunMoHHOMY Kpu-
TEPUID TPELMHOCTONKOCTK. HapyLueHne repMeTUYHOCTI ONPeaENAETCA Hauanom pocTa HECTNOLHOCTY B YCNOBUAX CrOXK-
HOTO HamnpsKEHHOTO COCTOSIHMA.

B obwem cnyyae npegenbHble aedopmauin Ans CBapHbiX COEOMHEHWA W3 YIrMepoauCTbiX M ayCTEHUTHBIX cTa-
newn nucta obnnUoBKK, NPEBLILIEHWE 3HAYEHWIA KOTOPbLIX NPUBOAMT K HAPYLLUEHWIO rePMETUHHOCTU OBNWLIOBKK, 3aBUCAT OT
Kracca ctanu, TMna CBapHOro coeguHeHus, Tuna dedpekta, TONWMHLI NUCTa, a ANa YrnepoaucTeiX cTanen u ot Temnepa-
Typbl. MNpegentHeie gedopManymn MucTa B 30He CBapHOTO LWBa ONpeaensaioT Ha OCHOBE METOAOB MEXaHMKM paspyLUeHns B
3aBUCKHMOCTM OT KOI(PMUMEHTOR 3anaca no 3HadeHuo J-uHterpana v koadduumneHTa OBYXOCHOCTM 3, KOTOPLIA BblYMC-
NAT KaK COOTHOLLIEHWE IMaBHbIX HanpshkeHui no dopmyne

B = ooloy, (B.1)

rae o, — HanpsbkeHWs, packpeisatollme TpelmHy, MMa;
0y — HanpsbkeHWa, NeprneHauKynapHele K 04 U AedCTBYIOWME BAOML (pOHTa TpelwnHbl, MMa.

MeTonuka onpefeneHvua npeaenbHbix gedopmaunii AN OUEeHKM repMeTU3MPYIoLLEn cTansHOW oBnuUoBKK no ae-
hopMaLMOHHOMY KPUTEPUIO TPELLMHOCTOMKOCTM NpuBedeHa B B.3—B.5.

HonyckaeTca onpenensaTs YCNOBWE COXPaHEHUS repMETUYHOCTM OBNMULOBKM Be3 BbIMUCIEHWA NpeaenbHbix aedop-
MaLuWiA U3 YCNOBMA TOrO, YTO 3Ha4YeHWe J-WHTerpana He MpeBblllaeT KPUTMYECKOTO 3HAYeHWA OfA paccMaTpyMBaeMoro
AedbekTa (J < [J]) c yueTOom KOathhMLUMEHTOB 3anaca.

KoadhdhuumeHTel 3anaca no 3Ha4eHuo J-MHTerpana, Ucnonb3yemMsle Npu onpeasneHnn NnpedenbHbIX 3Ha4YeHnn ae-
dopmaumii, Ona COOTBETCTBYHLLMX PEXUMOB NpuBedeHsl B Tabnuue B.1.

Tabnuya B.1 — KoadhduumeHT 3anaca no aHayeHu J-uHTerpana

Homep codeTaHma B cOOTBETCTEBMKU C Tabnuuen 6.1 KoadbchmumeHT 3anaca no sHaveHuo J-uHTerpana
1,2,31,4 1,4
32 1,2
35 1,0

B.3 MpuBapky nucToB oBnMUOBKW K NMHERHBIM aHKEPAM W NNAcTUHaM 3aKnagHelX AeTanel U COeAMHEHNE X MEX-
oy coboii ocyLLecTBNAKT € NOMOLLBK pasnMYHbIX CBApHLIX WBOB. B pesynstate cBapky BO3MOXHO MOABMEHUE KOHCTPYK-
LMOHHBLIX 3330pPOB (MECT HernpoBapa Ha KOHTaKTe NWCTa W NPoKaTHOro Npodwnsa) U NOBEPXHOCTHBIX TPELMHOMNOA0BHBIX
pedeKToB B CaMux LUBax, YTO ABNSETCA NPUYMHON KOHUEHTPAUWKM HanpskeHuin n gedopmaLia B aTux 3oHax. Crnegoea-
TenbHO, NpW oueHke AeopMaunoHHOW cnocoBHOCTM CBAPHOrO COEAMHEHWA CredyeT MCXOQUTb U3 Hanmuyus B CBapHOM
COoedWHEeHUW Kakoro-nnbo 13 ykasaHHbIX ABYX AedeKToB.

B.4 lpw npoBegeHun pacyeToB paccMaTpuBaloT ABa TWNa HarpyxeHWs CBapHOro COeqUHEHWs:

- TMN 1 — TopueBoe NPOLONbHOE pacTArMBaloLee yecunume;

- TN 2 — n3rnd momeHToM M (B obBnacTtu pactskeHns).

Twun 1 MogenupyeT HanM4YMe B NUCTE OOHOPOAHLIX (MeMBpaHHbIX) gedopmauuii, TN 2 — Hanuyue B NUcTe Uarub-
HbIX AechopmMalun.

PaccmaTpuBatoT ABa Buaa AedeKTOB: KOHCTPYKLUMOHHbBIA 3a30p (HeNpoBap) U NOBEPXHOCTHLIN TPELLMHONOAO0OHLIN
pedekT ceapovHoro npoucxoxaenus (nogpes). Oba Braa AedekToB CXxeMaTU3UPYIOT Kak OCTPbIe TPELMHBI, T. €. KOHLEH-
TpaTopbl ¢ PAAMYCOM NPUTYNMNEHWA, paBHeIM Hynto. MyBuHy fedekTa pekomeHayeTca npuHuMaTts He BGonee 0,5 Mm ans
NUCTOB U3 YrMepPoAUCTLIX CTanen TonwmHor ot 6 4o 8 MM M AN NUCTOB M3 ayCTEHWUTHbLIX CTanen TonwmHon ot 3 go 5 mMm.

MpoYHOCTHOW aHanwW3 NPOBOAAT B ABYMEPHOW MOCTAHOBKE B YCNOBMAX MMOCKO-4e(OopMUPOBaHHOMO COCTOSHUS.
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C nomowubio MKD onpenensatoT HanpsXeHHO-A4emOopMUPOBAaHHOE COCTOAHWE B OKpPecTHOCTAX dedbekTa npu aen-
CTBWN BHELLHEN Harpysku. B kadecTBe HoOMUHanNbLHOM aecopmaumn €7 npu HarpyskeHun no Tuny 1 paccmaTpyBaloT paBHO-
MEPHO pacnpedeneHHyo NpoaonbHYo AechopMalnio B Ce4eHUM, HaXOOAWEMCS OT BEPLUMHEl TPELUMHBI HA PACCTOSHWM,
paeHOM 1,5—2,0 3Ha4eHMa TOMWMHbLI NUcTa t (Ha 3TOM PacCcTOSHWW BO3MYLLEHWA OT CBApHOIO LWBA MPaKTU4ecKkM 3aTyxa-
toT). pwn HarpyeHnn No Tuny 2 B Ka4eCcTBe HOMWHANLHOW AechopMaumm paccMaTpuBaoT MaKCUMarbHYH MO CEYEHWUIO
nucta gedopmaumio narnba Boanu ot TPeLUWHb.

[MpoBodAT YMCneHHbIW pacyeT J-uHTerpana (3wendéu—YepenaHopa—Palca) onga AByx pasnuyHbIX NOCTYNupye-
MbIX TPELLMH: KOHCTPYKLMOHHOIO 3a3opa (Hernposap) W NOBEpXHOCTHOro TpelmHonogobHoro gedekTta. BeinonHaAwT no-
cTpoeHue 3aBncumocTy Buaa J(eH), 1. e. J-uHTerpana ot BeNUYMHLI HOMWHANLHOI AedopMaLK aanpM HarpyxeHuu. [Mpu
obecnederHun ycnosus J < [J ] rapaHTMpyeTca OTCYTCTBME MoApacTaHws TpelimHbl, YTo obecneyneaeT repMeTMYHOCTb
KOHCTPYKUMKM 0bnvuoBku. Mpr 3TOM cnedyeT yyunTelBaTh:

- B Ka4eCcTBe [0NYyCKaeMoro aHadeHns J-uHTterpana [J.] npyuHMMaloT BENWMUMHY BA3KOCTU paspylieHnsa Matepuana s
TepMUHax J,,, AN COOTBETCTBYIOWER Mokl HarpyxeHua | unu I, T. e. [J ] = J vnn [J ] = J,.. 3HadeHus J,, unu J) . onpe-
OENST IKCNEPUMEHTANMBHO UMW NPUHUMAIOT MO HOPMAaTUBHOW AOKYMEHTALMN;

- ANg NeprnuTHO CTanu 3Ha4eHne [J ] NpUHUMALOT C y4eTOM TeMnepaTtypel NucTa. [Ins aycTeHUTHLIX CTanen aHave-
Hue [J ] NpMHUMAKDT He 3aBUCALLMM OT TeMNepaTypbl;

- npy HeoBXoOMMOCTH OCYLLECTBNAIT KOPPEKTUPOBKY 3HaveHus [J ] ¢ y4eToM ABYXOCHOCTU Harpy:KeHua meTanna
0BNUUOBKMY;

- Ons paccMaTpvBaemMoro pexuma 3KcnfayaTauMyu BBOAAT COOTBETCTBYHLWMIA Ko3ddUUWMeHT 3anaca Ha Benu-
unHy [J ]

B.5 B kauecTBe pacHeTHOro 3Ha4YEHUA KPUTUHYECKOW fedopMalny Ana pacCMaTpyYBaeMoro CBapHOro CoedMHeEHUst
NPUHAMAOT MUHMManeHOE 3HaqYeHue EHf 13 ABYX BEMUYMWH:

= (EfH )1 — KpWUTUYeckas gedopmaums, oTBeYarLlas Ha4yany pasBuTus TPeLLHbl OT KOHCTPYKLWMOHHOTO 3a30pa;

- (5?)2 — KpWTUYeckas aedopMauus, OTBEYaloLaa Hayany pa3suTUs TPELLUHBI OT TPELLMHONOA0BGHOro NoBepx-
HocTHOro gedpekra.

[Mony4eHHoe Takvm 06pa3oM 3HaYEHWEe KPUTUHECKOW HOMUHANBHON AedopmMaLu NPUHUMAIOT Kak NpedensHoe Ans
[aHHOToO CBApPHOIO COEAMHEHWUA NPW COOTBETCTBYIOLLEM TUME HAarpyKEHUs.

Onpenenenne 3HaueHns AeOPMaLMM & oy MPU LMKITMHECKOM HarpyKeHUM, oTBeYaloLLeil MakcUMarbHON Temne-
paType Harpeea NMCTOB, NPW KOTOPOI Ha4YMHAETCH POCT TPELUMHEI, CNeayeT NPOBOAUTL C MOMOLLBK HENMUMHENHOW MEXaHK-
KW pa3pyLUeHUs Ha OCHOBe J-uHTerpana.

B.6 Mpu oueHKe LMKNMYECKON NPOYHOCTU OBNMLOBKKM pacyeT AonyckaeTcs NpOBOAUTL MO Creayrllen MeToauke,
npueeneHHon B B.6.1—B.6.5.

B.6.1 MNpw Hanbornee XeCcTKOM pexXnUMe HarpyKeHus onpenensarT 3HaveHne KoadhdpuumMeHTa MHTEHCUMBHOCTU Ha-
npsbkenmnin (KUH) K™ MMa - m'2, no dhopmyne

Klmax = JE‘ (3_2)

roe E — mogyne ynpyroctu, MMa;
J — 3Hadenue J-MHTerpana npv HoMUHanNLHOIM gediopmaumn &/, , OTBEYaKLEel MakcuManbHoN Temneparype Ha-
rpesa nuctoe, Mla - M.
max
B.6.2 KoHcepBaTWUBHO NpUHUMaIOT, 4To pasmax KMH AK, MMa - m'2, npu Tepmuyeckux nynbcauusx paseH K| :

_ jemax
AK = K[MexX, B.3)

B.6.3 OueHuBaloT CKOpPOCTb pOCTa yCcTanocTHOW TpelwumHbl dif/dN, MeTpoB 3a UMKN HarpyXeHus, no dpopmyne
Mapuca

di n
AT (B.4)

roe C, 1 — KOHCTaHThl MaTtepuana,
N — KonuM4ecTBO UMKMNOB HarpyxeHus;

| — AnwvHa TpewuHbl, M.
B.6.4 KoHcepBaTMBHO MPWHUMAIOT, YTO FEPMETUYHOCTE KOHCTPYKUMWU 0BNULIOBKM He HapyluaeTcs, ecnv noapocT
TpeluHel Bynet He Gonee Al = Al

crit
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Pekomergyetcs npuHumate Al = 0,5 MM OnA NUCTOB M3 YIMEpPOAWUCTLIX CTanei TONWWHOW oT 6 40 8 MM U Ans
NUCTOB 13 ayCTEHWUTHLIX CTanewn TonwuHow oT 3 4o 5 mm.
B.6.5 Torga UMKNUYECKYo NPOMHOCTL CBApHOro coeanHeHua Ny onpenensioT no opmyne

Al

= crit
Ne=7ary (B.5)
aN
rae Al,; — NoapoCT TPeLWHbI, M.
Torga c y4etom chopmyn (B.2), (B.3), (B.4)
— A’rcrfr

[ononHutensHo Ans BeipaxeHa B hopmyne (B.6) AomkHo BeINONHATLEA yenoeve J < [J.] ana nedekra rny6uHoin
1 MM. Mpr 3TOM KOHCEPBATUBHO NPUHUMALOT, YTO amMnInMTyaa (AuanasoH) Luknuydeckux aedopmalumii paccynTLIBAETCA OT
0 oo makcumyma.

MapameTpel C 1 n ana Mmatepuanos B YCNOBUAX BO3OENCTBMA BOLHOW Cpedbl UMEIOT creaylolme 3HavyeHns (Bepx-
HWe ormbatone aKCneprMeHTanbHbIX AaHHbIX):

- ANS yrmepoancTbix cTaneit Tuna CT3 v ux ceapHsIx weos C =42 - 10712 n = 3 5;

- [ONS ayCTEeHUTHBIX KOPPO3WOHHO-CTOMKKX cTanei Tuna 18-8 1 ux ceapHbix weos C =5,2 - 10711, n =33,
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Bubnuorpadun

[11  ®epepanbHbie HoOpMbI U NpaBvna B OOLWMe nonoxeHua obecneyeHns 6e30NacHOCTU aTOMHBIX CTaHL WA
obnact Ucnonb3oBaHUA aTOMHOWN
aHeprum HIM-001-15

[2] ®enepanbHbie HOpMbI U NpaBvna B [NpaBuna yCcTPoWCTBa W 3KCNyaTauun NoKannaywmx cuctem 6eaonacHoCcTH
obnacTi MCnonbL30BaHUA aTOMHOW aTOMHbIX CTaHLIMIA
aHeprum HIM-010-16

[3] ®epepanbHbie HOpMbl M NpaBuna B TpeboeaHns no 6e30nacHOCTM K CTPOWTENbHbIM KOHCTPYKUMAM 34aHWA 1
obnacT UCNoNb3oBaHWs aTOMHOW COOPYXEHWUA aTOMHbIX CTaHLMIA
aHepruun HIM-041-22

[4] ®epepanbHbie HOPMbI U NpaBuna B HopMbl NPOEKTUPOBaHNA CEMCMOCTOMKMX aTOMHbIX CTaHLWA
obnact ucnonbL3oBaHUA aToMHOW
aHeprum HIM-031-01

[6] ®enepanbHbie HOPMBI U NpaBuna B Y4YeT BHELUHUX BO3AeACTBUIA NPUPOAHOrO U TEXHOEHHOMO MPOVUCXOXOEHUs Ha
obnactn ncnonb3oBaHWA atoMHOW OBBLEKTbI MCMOMb30BaHNSA aTOMHON 3HEepPrvK
aHeprum HIM-064-17

YOK 621.039:531:006.354 OKC 27.120.20

KritoueBkle crnoea: NPOYHOCTD, *Kene3obeToHHbIe KOHCTPYKUWWU, TEpMETUHHOE OrpaaeHue, oﬁopy,qosaHme n
prﬁOI'I[IJC)BO,I:I,I:I1 dTOMHbIE 3HEpPreTu4eckne YCTaHOBKU, HOBepO‘-IHbII?‘I pac4yeT Ha Npo4YHOCTb

Penaktop H.B. TanaHoea
TexHnueckun penaktop M.E. Yepernkosa
Koppektop O.B. flazapesa
KomneoTepHas Bepctka A.H. 3onomapesot

CpaHo B Habop 08.09.2023. TMognwucaHo B nevate 20.09.2023. dopmar 60x84%. [apHuTypa Apuan.
Yen. ney. n. 3,26. Yuy.-uag. n. 2,95.

[NoaroTOBNEHO Ha OCHOBE 3MNEKTPOHHOW BEPCMMW, NPEAOCTaBNEHHON pa3paboT4mKom cTaHaapTa

Co3gaHo B egMHUYHOM mcnonHeHun B PIBY «MHCTUTYT cTaHaapTM3auumM» Ansa koMnnekrosaHwa PegepansHoro MHHOpMaLMoHHOMo
choHpa crangapros, 117418 Mockea, Haxumosckui np-T, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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