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Mpeancnoeue

1 PABPABOTAH AkunoHepHbIM 0buiecTBoM «AToMaHepronpoekT» (AO « ATOM3HEpPronpoekT»)
2 BHECEH TexHu4eckum KoMUTETOM Mo cTaHgapTusaunn TK 322 «AToMHasa TexHuKa»

3 YTBEPXAEH W BBEAEH B AEVCTBWE MMpukasom PegepanbHOro areHTcTea no TEXHUYECKOMY pe-
rynupoBaHui U metponorum ot 23 aekabps 2021 r. Ne 1836-ct

4 BBE[JJEH BIEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 urwHa 2015 2. Ne 162-03 «O cmaHOapmu3sayuu 8 Pocculickol @edepayuus. MHpopmayus ob usme-
HeHUsX K Hacmoswemy cmaHGapmy nybnukyemcs 8 exe200HOM (0 cocmosHuo Ha 1 sHeaps meKyuieao
2o00a) uHghopMmayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKkecm uamMeHeHuUl
U MONPasoKk — 8 EXEeMeCcHsYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHbie cmaHOapmel». B cnyyae
nepecMmompa (3aMeHbl) unu ommMeHb! Hacmosuje2o cmaHGapma coomeemcmeyouiee ygedomMneHue bydem
onybnukoeaHo 8 6ruxaliweM 6bINyCKe eXeMeCsyHo20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcemayou,as UHGopmayus, yeedoMIeHUe U mMmeKcmbl pa3Mewalomcs makxe 8 UH-
hopmayuoHHoOU cucmeme obujez2o rnonb3oeaHus — Ha oguyuanbHoM calime PedepanbHO20 a2eHmMcmea
10 MEeXHU4YeCKOMY peayriuposaHuo U Memponozauu 8 cemu ViHmepHem (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 pa3peleHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HacTosilymin ctaHgapt gononHaeT TpeboBaHus, ycTaHoeneHHele B Cl1 63.13330.2018, npumeHuTens-
HO K pacyeTy W KOHCTPYMPOBAHWUI KOMOWHMPOBAHHLIX Xerne306eTOHHbIX KOHCTPYKUMIA C HECBEMHOMW cTane-
dhunbpobeTtoHHoW onanybkoi atomMHbix cTaHumin (AC) c y4eTom TOro, 4To HecbemHasi ctanedndpobeToHHas
onanybka MOXeT BOCMNPWHUMATL YCUMNKUS CXaTUA WU PACTSIKEHWUA Kak HeCYLUWA 3NeMeHT KOMBWHMPOBAHHOW
KOHCTPYKLMN.

ApmoonanybouHele Bnoku, B COCTaB KOTOPbIX BXOAAT HecbeMHas ctanedubpobetoHHas onanybka,
apMaTypa M MOHTaXHble CTSDKKM, U3roTaBMUBAKT Ha CTPOUTENbHOW 6ase v B cobpaHHOM BKMAe NOCTABMSHOT
Ha MecTo MOHTaxa, rae yCTaHaBMUBAOT B NMPOEKTHOE MOMNOXEHUE, 3 3aTEM B HUX YKNAO4bIBAOT MOHOMMUTHLIN
BeToH. COOPHO-MOHOMWUTHAS TEXHOMOMMSI BO3BEAEHWUSI CTEH W MEPEKpPbITUIA 3aaHui (coopyxeHuin) AC naet
BO3MOXHOCTb CHU3WTb CPOKW CTPOUTENLCTBA U YMEHBLLINTL TPyA03aTpaThl.

TexHONorMs U3roToBNeHMs NNUT (IMCTOB) HeCcbeMHOM cTanedmbpobeToHHO onanybku obecnevnBaeT
Ka4ecTBO MX MOBEPXHOCTU, He Tpebylollee npoBeaeHWs paboT Mo ee NOATOTOBKE K HAHECEHUHO 3ALUUTHLIX
MOKPLITUIA, B TOM YMCNE CMeunanbHbiX Ae3aKTUBALMOHHbIX.

HecbemHas ctanecdubpobetoHHasa onanybka obecnevvBaeT LONOMNHUTENBHYH 3aLWUTY YKNaablBaeMo-
ro B apmoonanyboyHble BrokM MOHONUTHOrO BeToHa 1 apMaTypbl OT BO3AEWCTBUM OKPYXatoLen cpedbl.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

KOMBUHUPOBAHHbIE XENE30BETOHHbIE KOHCTPYKLUUA ATOMHBIX CTAHLUMWN
C HECBEMHOW CTANE®UBEPOBETOHHOM ONANYBKOW

Pacuet un KOHCTpyupoBaHue

Combined reinforced concrete structures with fixed steel fiber concrete formwork for nuclear power plants.
Calculation and design

Oarta eBegeHna — 2022—03—01

1 O6nacTb NnpUMeHeHus

1.1 HacTtosawwui ctangapT ycraHaBnuMBaeT TpeboBaHWs K pacyeTy M KOHCTPYMPOBaHUIO KOMOWHMPOBaH-
HbIX »Eene300eTOHHbIX KOHCTPYKUMWIA 30aHUA U COOPY)KEHWIA aTOMHbIX CTaHLMI, OTHOCALUMXCS KO 2-MY U 3-My
knaccam 6ezonacHocTu no knaccudmkauum [1].

MpmumeyaHune — [lonyckaeTca NpUMeHEHWe HacTOALWEro cTaHAapTa K pacyeTy WM KOHCTPYMPOBAHWUIO KOM-
OUHUPOBAaHHbIX Xene30HeTOHHbIX KOHCTPYKUWA 30aHUA U COOPYKEHUA aTOMHbLIX CTaHUWMIA, OTHOCALLMXCA K 4-My Knaccy
6e3onacHocTu.

1.2 HacTtoAwmnin cTaHgapT NpUMEHSeTCa 0N KOMOMHMPOBAHHBIX Xene3obeToHHbIX KOHCTpyKuui |, i
n Il kKaTeropuin CENCMOCTONKOCTU MO KNaccudukauuu [2], akcnnyatupyemMbix Npu NocTOAHHOM BO3AEWCTBUN
Temnepatypbl He Bbiwe nntoc 50 °C n He Huke MuHyc 70 °C, Nnpu HEATPOHHOM 0BnyyYeHun ¢ hNIOeHCOM Hei-

TpoHOB He Gonee 1020 cm2.

2 HopmaTtuBHbI€ CCbINKK

B HacToAwWweM cTaHgapTe MCNoMb30BaHbl HOPMAaTUBHBIE CChINKK HA cnegyowne JOKYMEHThI:

FOCT 166 (MCO 3599—76) LUTaHreHunpkynu. TexHu4eckne ycnoBus

FOCT 427 NuHelkn naMepuTenbHele MeTannuyeckue. TexHu4eckne ycrnoBms

FOCT 969 LleMeHThbI IMUHO3EMUCTLIE U BBICOKOTMUHO3EMUCTbIE. TEXHUYECKUE YCIOBUS

FOCT 8736 lNecok ons cTpoUTEnNbHbIX paboT. TEXHUYECKME YCITOBUSA

FOCT 10180 BeTtoHbl. MeToabl onpeaeneHss NPOYHOCTU MO KOHTPOMNbHbLIM obpasuam

MOCT 10181—2014 Cmecu 6eToHHble. MeToabl UCNbITaHUA

FOCT 19527 KopoHkK anmasHbie Ans BypeHusi reonoropassefoyHbIX CKBaxkMH. OCHOBHLIE pa3Mepsbl

FOCT 22685 ®opmbl ANA M3rOTOBMNEHUS KOHTPOINbLHLIX 0Opa3LoB beToHa. TeXHUYECKMe YCnoBus

FOCT 24211 Jobaekn onst BETOHOBR U CTPOUTENLHbLIX pacTBopoB. O6LIMe TEXHUYECKME YCITOBUSA

FOCT 26633 BeToHbI TsKENble U MEMNKO3epPHUCThIE. TeXHUYeckue YCnoBus

FOCT 27751 HagexHOCTb CTPOMTENbHbLIX KOHCTPYKLMIA U OCHOBaHWA. OCHOBHbIE MOMOXKEHWSA

FOCT 28840 MalinHbl ANA UCMbITAHUA MAaTEPUAanoB Ha pacTsXeHue, cxaTtne n narnb. Obume TexHnye-
ckue TpeboBaHus

FOCT 31108 LemeHTbl 0bLlecTpoUTENBHEBIE. TEXHUYECKNE YCNIOBUS

FOCT 34329 Onanybka. ObLue TeXHUYECKUe yCrnoBus

FOCT P 52086 Onany6bka. TepMuHbl 1 onpegeneHuns

NOCT P 56378—2015 Marepuanbl M CUCTEMbI ONS 3aWWTbl U peMOHTa OETOHHbLIX KOHCTPYKLUMA.
TpeboBaHUA K PEMOHTHLIM CMECAM W aare3vOoHHbIM COEAMHEHWUSIM KOHTAKTHOW 30HbI MPU BOCCTAHOBIEHWM
KOHCTPYKLUMIA

MapaHune ochbuumnansHoe
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FOCT P 59535—2021 BeToHbl TAXenble U MEenKo3epHUCTbIe, ANCNEPCHO-apMUPOBaHHbIE CTanbHOM K-
Bpon. TexHW4YecKkne ycrnoBusi

OCT P NCO 6707-1 3gaHua u coopyxeHusa. ObLine TepMUHbI

CIn 14.13330.2018 «CHwuM [I-7—81 CTponTeNbCTBO B CEACMUYECKUX paroHax»

CI 20.13330.2016 «CHwuM 2.01.07—85* Harpyaku Bo3gencTeus»

CM 28.13330.2017 «CHwuIM 2.03.11—85 3awuTa CTpoUTENbHBIX KOHCTPYKLMIA OT KOPPO3Un»

CM 63.13330.2018 «CHwulM 52-01—2003 BeToHHbIE 1 Xene306eToHHbIe KOHCTPYKL M. OCHOBHbIE NOMo-
HKEHURAY

CIMn 131.13330.2020 «CHwuIM 23-01—99* CTpouTensHas KnMmMaTonorusa»

CI 360.1325800.2017 «KoHcTpykuum ctanedubpobeToHHble. MpaBuna npoekTupoBaHua

MpumeyaHnue — [lpn Nonb3oBaHWM HACTOALLMM CTaHAAPTOM LienecoobpazHO MpoBepWTb LEWCTBME CCbl-
MOMHBIX CTaHgapToB (CBOAOB MNpaBun) B MHGOPMAaLMOHHOW cucTeme 0OLLero nonb3oBaHUA — Ha oduuMansHOM canTe
depepansbHOro areHTCTBa Mo TEXHUYECKOMY PEryrUpoBaHWI0 U METPOMNOrMK B ceTU VIHTEpHET unv no exerogHomy WH-
chopmauunoHHomy ykaszaTtento «HauuoHansHble cTaHaapTel», KOTOpbIA ONyBnyrkoBaH No COCTOSHUIO Ha 1 AHBapA TeKyLLero
roga, v no BbINMycKam eXeMecAYHOoro ykasarens «HauuoHanbHble cTaHOapThi» 3a Tekylmid rod. Ecnu 3ameHeH ccbinou-
HbI CTaH4apT, Ha KOTOpLIA JaHa HeAaTUPOBAHHAA CCbIMKa, TO PEKOMEHAYETCA WCMOMNb30BaTh AENCTBYHLLYKD BEPCUIO
3TOTO cTaHJapTa C y4eTOM BCEX BHECEHHbIX B AaHHYK BEPCUI0 M3MeHEHWA. Ecnn 3aMeHeH CChINOYHbIA CTaHAapT, Ha Ko-
TOpLIM AaHa AaTUPOBaHHAsA CChINKa, TO PEKOMEHOYETCA WMCMofb30BaTh BEPCUKD 3TOr0 CcTaHAapTa C YKazaHHbIM rogoMm
yTBEpM¥aeHUs (NpuHATUS). Ecnu nocne yTBepXkOeHWs HACTOALLEro CTaHdapTa B CChINOYHLIM CTaHOApT, Ha KOTOpLIA AaHa
[aTMpOBaHHas CChINKa, BHECEHO M3MEHEHWE, 3aTparvBaliLlee NONOXKEeHWE, Ha KOTOPOe AaHa CCbiNka, TO 3TO NONOXKEHWE
peKoMeHOyeTCA NPUMeHATL Be3 y4eTa AaHHOTo n3aMeHeHns. Ecnu ccbinoyHelin cTaHgapT oTMeHeH 6e3 3aMmeHsbl, To nono-
)KEHUWE, B KOTOPOM [lJaHa CChINIKa Ha Hero, peKoMeHAyeTCcA NPUMEHATL B YacTW, He 3aTparvearollei aTy cebinky. CBegeHuns
0 OeiiCTBUM CBOAOB NpaBui LenecoobpasHo npoBepuTs B PenepansHOM MHAOPMAaLMOHHOM (hoHAe cTaHaapToB.

3 TepmuHbI 1 onpegeneHusA

B HacTosiwem cTtaHgapTe npuMmeHeHbl TepMuHbl no FOCT P 52086, TOCT P 59535, TOCT P UCO 6707-1,
CMn 63.13330.2018, CIM 360.1325800.2017, a Takke cnedyolmMe TEPMUHBI C COOTBETCTBYIOLMMK onpegene-
HUAMMN:

3.1 apmoonany6ouHbIA 6nok: OB6bemMHasa KOHCTPYKUMS, NpeacTaenstowas cobon nnuTel (MUCTbI) He-
cbeMHon ctanedunbpobeToHHON onanybkn ¢ NPUKPENNEHHBLIM K HUM 0ObEMHbIM apMaTypHbIM KapKacom.

3.2

aTomMHas ctaHuua: CoopyXeHWs W KOMMJMEKChbl C A0epHbIMUA peakTopamu, HeobxoguMbIMK CUCTe-
Mamu, ycTpoicTBaMu n obopygoBaHveM A5 MPOW3BOACTBA 3HEPTM B 3a4aHHbIX PEXMMax M yCrioBUSX
NpPYMeHEeHWUs, pacnosnararLLvecs B npegenax onpegeneHHon npoektom AC TeppuTopun ¢ HeoBXxoguMbIMK
paboTHUKaMK, NepcoHanoM W AoKyMeHTauuei; B coctae AC MOryT Takke BXOAUTb XpaHMnuLa AaepHoro
TOMAWBA W PagMOaKTUBHBLIX OTXOOOB.

[[1], npunoxeHue 2]

3.3 nobopHbIK anemMeHT: OToenbHbIA cTanedBpoBEeTOHHLIN NUCT, YyCTaHAaBRNUBAEMbIW NOCME MOHTaXa
apmMoonanybo4HbIX BNOKOB A5 UX 00beAVUHEHUS C NPUMbIKAKOLWMMU K HAM apMoonanybovHsiMy Bnokamu unm
OPYTMMW CTPOUTENMbHBIMIW KOHCTPYKLMAMM.

3.4 koMBuHMpoBaHHasn kene3zobeToHHas KOHCTPYKUUA; KXXBK: Xene3obeToHHasn KOHCTPYKUKUA C He-
CbeMHOW cTanednbpobeToHHON onanybKor, B KOTOPO coBMecTHasi paboTa HecbeMHon cTanetdnbpobeToH-
HOWM onanyBKn 1 YyNOXEHHOTo B Hee MOHONUTHOro BeToHa obecnedeHa agreaneil ctanedubpobeToHa Kk BeToHy.

MpumevyaHue — HecbemHasn ctanedubpoberoHHas onanybka, MOHONUTHLINM BETOH U apMaTypa ABNAKTCS
anemMeHTamMmn KOMBUHWPOBaHHOW KOHCTPYKUWK.

3.5 matpuua cranecgpubpobeToHa HecbeMHOW onanybku: Menko3epHUCTLIA CamMOyNNOTHALLMIACS
BeToH.

3.6 HaknoHHoe ceveHue: CeueHre KOMBUHWPOBAHHOWM KOHCTPYKLUWW NNOCKOCTLH0, HAKITOHHOM K €€ Npo-
[AOMbLHOM OCW W NepneHaUKYNAPHOW BEPTUKANLHOW NIOCKOCTYU, NPOXOASALLENR YEPE3 OCh KOHCTRYKLUN.

3.7 HecbemHan ctanedgubpobeToHHaa onanybka; COEO: Onanybka, BbIMOMHEHHAA U3 NAUT (TU-
CTOB), U3rOTOBMNEHHbIX U3 cTanedubpobeToHa.

3.8 HopMmanbHoe ceyeHue: CeveHre KOMOWHMPOBAHHOW KOHCTPYKLMKM NIOCKOCTLIO, NepneHauKynsp-
HOW K ee NpoLONbLHOM OCH.
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3.9 o6pbIB nucTa ctanecgubpobeTtoHHo onany6ku: OkOHYaHMe NUCTa, NPUHATOE N3 TeXHomNornye-
CKMX UITN KOHCTPYKTUBHbLIX COOBpaxeHui.

3.10 npoekTHLIA Bo3pacT 6eToHa: BozpacT, ycTaHOBMNEHHLIV B NMPOEKTHOW AOKYMEHTaLMK, B TeYeHWe
KOTOPOro OOMKHO BbITh obecneyeHo JOCTUXKEHME BETOHOM, YKNagblBAEMbIM B KOMODUHUPOBaAHHYH KOHCTPYK-
LW, 3a0aHHbIX TpeboBaHWiA Mo NPOYHOCTH U APYTMM HOPMUPYEMbIM NMOKa3aTensam KayecTea.

3.11 ctanednbpobeToH HecbemHon onanyboku; CPE: MaTtpuua v3 MenkosepHUcToro 6eToHa, gnc-
NepcHO apMUpOBaHHas cTanbHOW nbpoi, paBHOMEPHO pacnpefeneHHOoN B NNOCKOCTU M MO BbICOTE (TOSLLM-
He) nucTa.

4 Obo3HavYeHumd

B HacToflweMm cTaHgapTe NpUMeHeHbl HUXKenpuBeaeHHble 0003HauYeHNs:

- YCUMKS OT BHELUIHWX Harpy3oK 1 BO3AEWCTBUIA

M — n3rnbaroLWwmnin MOMEHT,

N — npoponbHas cuna,

Q — nonepe4yHas cuna;

- XapaKTepuCTUKA MaTepuanos:

R}, — HOPMaTWUBHOE COnpoTUBNEeHue BeToHa 0CeBOMY CXKATUIO,

Ry, Rp ser — PaCyeTHblE CONPOTUBMNEHUS GETOHA OCEBOMY CXaTWto ANs NpeferbHbLIX COCTOAHWIA COoOoT-
BETCTBEHHO MEPBOIA 11 BTOPOI rpynmn,

Rpt , — HOPMaTUBHOE CONpOTMBMEHNE 6eToHa oceBOMY PacTsKEeHWIO,

Rpt Rpt ser — PACHETHbIE CONPOTUBNEHNS ©eToHa O0CEBOMY pacTsKEHWH ONSA NpefaernbHbIX COCTOAHUNA
COOTBETCTBEHHO NMEPBOW U BTOPOW rpynm,

Ry Ry ser — PAcHeTHblE CONpOTMBNEHUS cTanepubpobeToHa oceBoMy CxaTuio Ans npeenbHbIX co-
CTOSIHUIA COOTBETCTBEHHO NEPBOW WM BTOPOW rpynmn,

Ript: Ript ser — PACHETHbIE CONPOTUBNEHUS CTanedubpobeToHa 0CEBOMY PacTskeHU ANs NpefenbHbIX
COCTOSIHWIA COOTBETCTBEHHO MEPBOM M BTOPOW rpynmn,

Rg, R . — pacyeTHble CONPOTUBIEHUS apMaTypbl COOTBETCTBEHHO NPU CXaTUK 1 PACTSHKEHUN,

R;— pac4eTHOe ConpoTUBNEHNE PacTAXEHNIO cTanbHon gunbpsl,

R ser — HOPMaTUBHOE CONPOTUBIIEHUE PACTSKEHMIO CTamnbHOM hubphi,

E, — mogyne ynpyroctu 6etoHa,

E}, req — NPUBEAEHHBIN MOAYNE AedopmaLum cxaToro betoHa,

E;— moaynb ynpyroctu ctansHoi oubpsl,

Ep, — mogynbk ynpyroctu ctanednbpobeToHa,

Ephor Epto — NPEAEnbHbIE (MPY MakcMMarbHON Harpyske) OTHocUTeNbHble Aehopmaumn GeToHa cooTseT-
CTBEHHO MNPWY OCEBOM CXaTWW U OCEBOM PaCTSXKEHUM,

Ethor Efbto — NPEAEIbHBIE (MPW MakcMMarbHOW Harpyske) oTHocUTENbHbIE Aedopmaunu ctanedubpobe-
TOHAa COOTBETCTBEHHO MPU OCEBOM CXKATWMW U OCEBOM PaCTSKEHUMU,

o — KoapULMEHTbI NpUBeaAeHNa moaynen ynpyroctu (a, = EJE,, ag = Eg/E,);

Y Yipt — KOIMMDULNEHTHI HAAEKHOCTY Mo cTanednbpobeToHy COOTBETCTBEHHO NPK CXaTuU 1 pacTs-
XKeHuu,

Ptp.cr — ko3dhULMEHT (xapakTepucTuka) nonay4vectu ctanedudbpobetoHa,

Vg, — KO3 DUUMEHT nonepeyHon gedopmaumnn (koahuuneHT MNyaccoHa) ctanepubpobeTtoHa;

- FrEOMETPUYECKUE XapaKTEPUCTUKN:

A, — nnowaae ceveHns 6eToHa,

A’y — nnouwagb cevyeHus OeToHa CXaToW 30HbI,

Api— nnoujanb cevyeHna 6eToHa pacTaHyTON 30HbI,

Ay — nrowank ceveHus ctanenbpobeToHHoro nicra,

As— nnouwajb ceYeHusi apMaTypbl PACTAHYTON 30HbI,

A's — nrowanb ceveHns apMaTypbl CKaTol 30Hb,

A, — NMoLaaL cedeHnst XOMyTOoB,

b — wwupwrHa (ceveHus, obpasua),

h — BbicoTa (ceveHus, obpasua),

hy — paboyas BeicOTa ceveHunsi (PacCTOsHWE OT CKaToi rpaHv BETOHHOTO anemMeHTa 40 LeHTpa TShKecTH
pacTAHYTON UMM HAUMEHEE CXATOW NPOoLONbHON apMaTypbl),

hy, — BbICOTa GETOHHOTO CEYEHUS B KOHCTPYKLUAX CO cTanedubpobeToHHOM HecbeMHoI onanybkon,
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h;— paccToaHre Mexay LeHTpaMu THxecTn ctanednbpobeToHHbIX MMCTOB, PacnonoXeHHbIX B pacTa-
HYTOW W CXKAaTOW 30He,

hg, — BbICOTa (TONWMHA) cTaneudpobeToHHoro nucTa,

a, a' — paccTosiHMe OT paBHOAEWCTBYIOLWEN YCUITUA COOTBETCTBEHHO B PACTAHYTOW W CXXaToW apMmaType
0o énuxainwen rpaHy GETOHHOTO ceveHus,

[ — nponer,

s — war (paccToaHne Mexay reoOMeTPUYEecKMMN OCAMMN) TPELLUH,

S, — lar (paccToAHne Mexay reoMeTpU4ecKUMIn 0CAMM) XOMYTOB,

X — BbICOTA CXKaTOW 30HbI OETOHA,

My, — KO3 PULMEHT hnubpoBoro apMupoBaHusi no obbemy.

5 O6wme nonoxeHusn

5.1 XKene3obeToHHbIE KOHCTPYKLIMK C HECLEMHOW cTanednbpobeToHHOM onanybKoi paccMaTpuBakaT Kak
KOMBWHMPOBaHHbIE, TaK Kak 3a cyeT agresvu cranedubpobeToHa Kk 6eTOHY KM HanNU4YnUs CTHXKEK B MPUONOPHBLIX
30Hax apmoonanybo4Hbix 6riokoB obecneveHa coBmecTHas paboTa ctanedmbpobetoHa onanybku u 6eToHa.

5.2 Hecywyto cnocoBHOCTb M XeCTKOCTb KOMOWHUPOBAHHbIX Kene300eTOHHbIX KOHCTPYKLUWUIA C HECHEM-
Hol cTanecrnbpobeToHHON onanybkol, a Takke pacnpefeneHne ycunuin Mexay HecbeMHowW ctanecubpo-
beToHHOW onanybkoi, BETOHOM U CTEepXKHEBOW apMaTypoi onpefenstwoT npefenbHo AedopMaTUBHOCTLO
W NPOYHOCTLI cTanedrbpobeToHa onanyGky Npy OCEBOM PaCTSDKEHMWM.

5.3 Mnutel (nucTtel) CPBO, kak NnpaBuno, ABNSTCH aneMeHTamu apmoonanyboyHeix bnokos, obecne-
YMBAKOLLMMW MOMMMO CBOEN OCHOBHON PYHKLMM (ONanyBbKK) KeCTKOCTb M HEM3MEHAEMOCTb FeOMETPUYECKINX
XapakTepucTMK apmoonanyboyHbix GNOKOB, M YCTaHaBMMBAKOTCA NPU M3roToBNeHun apmoonanybo4dHbix 6no-
KoB. MleomeTpuyeckue pasmepbl NnuT (Nuctoe) COBO npuBoAAT B NPOEKTHOW AOKYMEHTaL MM HA 0ObEKT.

Ecnu B nnuTax (Nnuctax) npefycMOTPEHO YCTPOWCTBO ABEPHLIX MPOEMOB, NPOXOAOK, 3aknafHbIX AeTa-
neu, TEXHONOrM4YeCcKUX OTBEPCTUI, TO UX PACNONOXeHWe 1 pa3mMepbl NPUBOAAT B MPOEKTHON AOKYMEHTaLWN.

5.4 Mnutel (nucTbl) COBO TakKke MOTyT BbINOMHATL hYHKLUMIO 4OGOPHLIX 3NeMEHTOB, KOTOpbie ycTa-
HaBnMBalT NpU MOHTaxe apmoonanyboyHbix 6nokoB Ha obbekTe nepeg HavyanoM yknaakn 6GeToHHok cMecH.

6 O6LwWKMe NoNoXeHUA No pacyeTy KOMOMHUPOBAHHbIX XXene300eTOHHbIX
KOHCTPYKL UK

6.1 KXXBK gormkHbl yooBneTBopATs TpeboBaHUSaM:

- Mo Hecywen cnocobHoCTH;

- 3KCNnyaTaunoHHOW NPUIOAHOCTH;

- JONTrOBE4YHOCTH.

6.2 [na BbinonHeHwusi TpeboBaHWA MO HecyLlel CnocOBHOCTU KOHCTPYKLUMA U €e 3MeMeHThl LOMXKHbI
MMETb TakMe HaudanbHble XapakTepPUCTWUKWM, 4TODbl MPW PasnUYHbIX pacdyeTHbIX BO3OENCTBUAX B npouecce
CTPOUTENbLCTBA W 3KCMMyaTauuy 34aHusl (Coopy:XKeHus) BbiNMu WCKIKYEHBbl paspylueHna nwoboro xapaktepa
WK HapyLleHUs 3KCMnyaTaunoHHOW NPUIOAHOCTK, CBA3AHHbIE C NPUYMHEHWEM Bpeaa >XU3HWU UMW 300P0BbI0
rpaxgaH v oKpyKalwLllen cpeae.

6.3 [Inqa BbinonHeHUs TpeboBaHWiA No 3KCNnyaTaLlnoHHONW NPUTrOOHOCTU KOMBMHUPOBAHHAA KOHCTPYKLMSA
M ee aneMeHTbl O0MKHbI UMEThb Takune HavalbHble XapakTepUCTUKK, YTODLI NPKU pPasmnMuHbIX pac4yeTHbIX BO3-
OEeNCTBUAX:

- He npoucxoauno obpa3oBaHWA TPELLMH MMM MX PacKpbITUS Bbille AONYCTUMbIX 3HaveHur no Crl
63.13330.2018;

- He BO3HWMKanu nepemelyeHus Bbilwe gonyctumbix no CI1 20.13330.2016, a Taike konebaHus n no-
BpEeXOeHUs, 3aTPYAHALWME HOPMATbHYO0 AKCNIyaTaunio KOHCTPYKLMN.

6.4 [na BeinonHeHua TpeboBaHWii NO AONTOBEYHOCTU KOMOUHUPOBAHHASA KOHCTPYKUUSA OOMKHA UMETh
Takue HadanbHble XapakTepuUcTMKK, YTODLI B TeYeHWe YCTAaHOBMNEHHOTO BpEMEHW OHA yaoBNeTBopsana Tpebo-
BaHWAM MO Hecyllew cnocoBHOCTU 1 3KCMNyaTaLMOHHOW NPUTOAHOCTHU.

6.5 Hecylwwas cnocobHOCTb, 3KcnnyaTauMoHHast NpurogHocTb, AonroBedyHocTb KXKBK gomkHbl 6b1Ts 06e-
crevyeHbl BbiNonHeHWem TpeboBaHuii:

- k ctanedubpobetoHy CPBO;

- DETOHY U ero KOMMOHEHTaM;
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- apmartype;

- pacyeTam KOHCTPYKLMIA;

- KOHCTPYKTUBHBIX;

- K TEXHOINOrMM U3roToBneHus nadenen (nuctoe) COLBO;

- K TEXHOINMOTMN M3roTOBMNEHMA apMoonanyBbouHbix BrOKOB, X TPAHCNOPTUPOBAHMWIO U MOHTAXKY;

- no akcnnyatauum KXBK.

6.6 TpeboBaHWs No Harpyskam 1 BO34eicTBusAM yctaHoBneHbl B ClM 14.13330.2018, CIM 20.13330.2016,
CI28.13330.2017, CMN 63.13330.2018, CMN 131.13330.2020, TpeboBaHms k Hecywlen cnocobHoctn — B FTOCT
27751.

6.7 3HaYeHUA HOPMATUBHBIX U PACUYETHBIX MPOYHOCTHLIX XapakTepPUCTUK U 3HaYeHs AedopMaLMOHHbIX
xapaktepucTuk COb NpMHUMALOT MO NPUNOXEHWUIO A.

6.8 TonwwmHy nnuT (nuctoB) COBO HesaBMCKMMO OT MecTa YCTaHOBKM W TUNa apmoonanyboyHoro 6roka
NPMHUMAKT OAMHAKOBOMW (COMMACHO YKa3aHWsIM MPOEKTHON AOKYMEHTaLun).

6.9 TpeboBaHWs K TEXHONOMMK M3roToBneHus nuT (nuctos) CPBO, a Takke TexHonorn cbopku, TpaHc-
NOpPTUPOBAHWA, MOHTAXa, KOHTPONSA KayecTBa apMoonanybouHbix BrNOKOB M YKNaaku B HUX MOHONKUTHOTO Be-
TOHa AOMKHbI BbITh MPUBEAEHbI B cneunansHo paspaboTaHHbIX TEXHOMOMMYECKUX pernameHTax (kaptax).

7 TpeboBaHMA K pacyeTy KOMOMHUPOBAHHbIX Xene306eTOHHbIX KOHCTPYKUUN

7.1 O6wune TpeboBaHUSA K pacyeTy KOMGUHUPOBAHHLIX Xene306eTOHHbIX KOHCTPYKLUUNA

7.1.1 Pacyetbl KXXBK cnegyet npoBogute B cooTBeTCTBMM ¢ TpeboBanuamu MOCT 27751 no npegens-
HbIM COCTOSIHMSIM NEepBOWA M BTOPOW rpynnbl ¢ y4eToM ykaszanui Cl1 63.13330.2018 (nyHkT 5.1.1).

7.1.2 Pac4yetbl KXXBK no npegenbHbIM COCTOAHUAM MEPBOW PYNMbl BKNKOYAKT pacyeTbl Mo NPOYHOCTU.

7.1.3 Pacuetbl KXXBK no npoyHocTu criegyeT NnpoBoAgWTh MCXOARA W3 YCIOBUA, YTO YCUMWUA B SNeMeHTax
KOHCTPYKUWIA OT pasfyHbIX BO30ENCTBUIA He AOMKHLI MPeBLILLAaTL COOTBETCTBYHOLUNX 3HAYEHUN, YCTaHOBMNEH-
HbIX JOKYMEHTaMu Mo cTaHdapTu3auuu.

7.1.4 Pac4yeTbl no npegenbHbIM COCTOAHUAM BTOPOW rpynMbl BKMAKOYAIOT:

- pacyeT no obpas3oBaHuI0 TPELLWH;

- pacyeT Nno pacKpbITUIO TPELLUH;

- pacyet no gedopmaunam.

PacueThl No npegenbHbIM COCTOSHUSAM BTOPOW MPYNnbl cnefyeT NpoBoAUTh Ha AeWCTBUE MOCTOAHHbLIX
¥ BPEMEHHEIX (KpaTKOBPEMEHHbIX U ONUTENbHbIX) HAarpy3okK.

7.1.5 Pacyet no obpaszosaHuio TpewmH ana KXXBK ¢ CHBO, ycTaHOBNEHHOW TONBKO B pacTSHYTOM 30HE,
NPOBOAAT C LENbI ONpeaeneHns YCUnus, HanpskeHusa unu geopmMan v, KoTopble NpUBOAAT K NPEeBbILLEHNIO
B C®b npenena npo4yHOCTM Ha OCEBOE PaCTSKEHMWE.

7.1.6 PacyeT no packpbiTuio TpewnH ans narnbaemeix KXXBK ¢ COBO, yctaHOBNEHHOW TONMLKO B pacTs-
HYTOM 30He, NPOBOAAT C LieNbio onpegerneHns ycunus, npu KoTopoM HanpsekeHus B COB npesocxogaT ero
npegen NPOYHOCTWM Ha OCEBOE PACTSKEHWe, B pesynsrate dero onanybka pacTAHYTOW 30HbI BhIKMOYaeTCs
13 paboTbl M KOHCTPYKUMIO criegyeT paccumTbiBaTe no ClM 63.13330.2018 kak obbiyHy0 Kenes3obeToHHYH
KOHCTPYKUUI0 Be3 HECHEMHOW onanyoku.

7.1.7 Pacuet KXXBK no gedopmaumamM npoBogAT MCXOOS U3 YCNOBWUSA, Y4TO nMporvbbl, yrmbl NOBoOpoTa,
nepeMeLLeHnsa KOHCTPYKLWA 1 ee 3NIeMEeHTOB He NpeBbILIalT COOTBETCTBYOLWMX NpedensHO A0NyCTUMbIX 3Ha-
YEHWUN.

7.1.8 Pacuet KXXBK no npefenbHbIM COCTOAHMAM NEPBOW 1 BTOPOW TPy NPOBOAAT MO HANPSXKEHUSM,
ycunusam, gedopmManusiM U nepemelleHuaM, BelYMCNeHHbIM OT BHELWHUX BO3OENCTBUMN C YHETOM:!

- (hn3nyeckon HenMHeMHoCTK (Heynpyrux gedopmaunin) 6eToHa, apmaTtypbl u ctanedgubpobeToHa;

- BO3MOXHOro 06pa3oBaH1s TPELUH 1 HAKOMEHWsI NOBPEXOEeHWN;

- FEOMETPUYECKON HEMMHENHOCTU (BrusHUe aedopMalrii Ha U3MEHEHWE YCUITUIA B KOHCTPYKLUAX).

7.1.9 B ctatndeckn Heonpegenumelx KXXBK cnegyet yuuteiBaTe nepepacnpegeneHue yCUnuin ecnen-
cTBMe 06pa3oBaHMa TPELLWH U pa3BUTUS Heynpyrux gedopmauunin B beToHe, apmatype v ctanedubpobeToHe
BMMOTL 40 BO3HWKHOBEHWS MPeaernbHOro COCTOAHNS B SMNeMeHTax KOMOWHUPOBAHHOW KOHCTPYKLMH.

7.1.10 Onsa npegBapuTenbHbIX PACHETOB YCUIMA W HAMNPSKEHUs B cTaTuydeckn Heonpedenumbix KXKBK go-
MycKaeTca onpefensTb B NPEANonoKeHUn ux ynpyron paboTsl. MNpu 3ToM BrvsHWe U3N4eCcKoNn HENMUHENHOCTH
YYUTBLIBAKOT NYTEM KOPPEKTUPOBKM Pe3ynbTaToB NMUHENHOro pacyeTa Ha OCHOBE aKCnepuMeHTanbHbIX MCCneao-
BaHWA, HENWHENHOrO MOJENMPOBaHUSA, pe3yNsTaToB pacyeTa aHanormyHbIX 0O LEKTOB U 3KCMEPTHBLIX OLIEHOK.
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7.1.11 Mpwun pacdete KXXBK no npodHocTu, aedopmaunam, obpasoBaHno U PacKpbITUIO TPELLMH Ha OC-
HOBE METO[a KOHEYHbIX 3NTEMEHTOB JOIMKHbI BbITh MPOBEPEHbI YCMOBWSA NPOYHOCTM U TPELLUMHOCTOMKOCTH ANA
BCEX KOHEYHLIX 3NeMEeHTOB, COCTaBNALLMX KOHCTPYKLUUIO, a TaKk¥Ke YCNOBUS BO3HUKHOBEHUA NepemMeLleHun
3MEeMEHTOB KOHCTPYKLU MU, NpeBbillakolmux gonyctumMsle no CM 20.13330.2016. MNMpu oLeHKe npeaensHoro co-
CTOSIHUSA MO NPOYHOCTWU OOMycKaeTcs nonarate OTAENbHBIE KOHEYHblE 3NeMeHThl paspyLleHHbIMW, ecnv 3To
He BreyeT 3a coO0 NPOrpeccHMpyoLLEro paspyLleHns 30aHns (COOPYKEHWs), K Mo CTeHeHun 4eNCTBUS pac-
CMaTpUBaEeMOI Harpy3ku IKCrnyaTaluMoHHas MPUrogHOCTb 30aHUSA (COOPYKEHMS) COXPaHAETCH WM MOXKET
OblTb BOCCTAHOBMEHA.

7.1.12 Pacuetsl KXXBK crnegyet npoBoanThs Ha BCe BUObI HArPy30K, COOTBETCTBYHOLWMX (DYHKUMOHANLHO-
MY Ha3Ha4YeHWI0 30aHUSA (COOPYKEHUS), C YYETOM BMUSHUA OKPYXalLelh cpelbl, a Takke ¢ y4eTOM BO3fel-
CTBUS Noxapa, TEXHOMOrM4Yeckux TeMnepaTypHbIX, BMaXKHOCTHbIX BO3OEWCTBUIA U BO3OEWCTBUIA arpeccuBHbIX
cpeg.

7.1.13 PacuveTtsl KXXBK cnegyet npoBoauTb Ha gencTBME M3rMbaioLlwmMx MOMEHTOB, NPOAONbHbBIX CUI,
NonepeYHbIX cun.

7.1.14 Mpu pacuetax KXKBK cneagyeT yuuTbiBaTh:

- cBoicTBa beToHa, ctanednbpobeToHa U apmaTypshl;

- cnocobbl apMUPOBaHUA CTEPKHEBOW apMaTypo;

- pacnonoxeHne CPBO;

- coBMecTHyto paboty CPBO, BeToHa 1 apmaTypbl.

7.1.15 Npw pacyeTax 1 oLUeHKe HecyLlen cnocobHOCTK, TPELLMHOCTORKOCTH 1 aedopmatnBHocTn KXKBK
JonycKaeTcs UCNoNb3oBaTh pacyeTbl METOAOM KOHEYHbIX 3NeMeHTOB.

7.2 TpeGoBaHUA K pacyeTy KOMOMHUPOBAHHbLIX Kene306eTOHHbIX KOHCTPYKLMWA NO NPOYHOCTH

7.2.1 O6wue TpeboBaHuma k pacuety KXXBK no npoyHocTm

7.2.1.1 PacyeT no npoyHocTn KXXBK cnegyet npoBoguTh MCXOQA M3 YCNOBUA, YTO TPELLUUHbI B HECHEM-
Ho CPBO He gonyckatoTes. Ecnv obpasoBaHue TpeLwmH AoNYCKaeTCs, TO TakMe KOHCTPYKUMW paccynTbiBaoT
Kak xenesobeToHHble no ClM 63.13330.2018.

7.2.1.2 Pacuet no npodHocTn KXXBK cnegyet nposoonTs:

- MO HOpMarbHbIM CEYEeHUAM NpU 4eACTBUM U3rnbaoLWmMX MOMEHTOB W NMPOLOSNbHbLIX CUIT;

- HAKMOHHbLIM CEeYEeHUAM NPpU AEWCTBUN NONEepPeYdHbIX Cu.

PacuyeT no npo4HocTH narnbaembix KXKBK npoBogaT no npegensHbIM YCUIUSIM, @ BHELLEHTPEHHO CXaTbIX
KXXEBEK — Ha ocHoBe HenuHenHoW gedopmMaunoHHon Mogenu. [lonyckaeTcs NpoBOAUTL pacyeT BHELEeHTPEHHO
cxatbix KMXEBK no npegenbHbIM YCUMUAM.

7.2.1.3 PacueT KXXBK no npoyHoCTW No npegenbHbIM YCUITUAM criedyeT NpoBoAUTb UCX0As U3 TOro, YTO
ycunue F OT BHELUHWX Harpy3oK U BO3OeWCTBUI B pacCMaTpUBAEMOM CEYEHUN He AOMKHO NpeBbilaTh npe-
AenbHoro yeunua F ,, kotopoe moxeT bbiTh BocnpuHATO anemenTamn KXKBK B aTom cevenunu:

FEF o (1)

7.2.2 Tpe6oBaHusa k pacuyety KXKBEK no npoyHocTu HopManbHbIX ce4YeHUNn

7.2.2.1 Pacyet KXXBK no npoyHocTy no npegenbHbIM yCUNUAM NPOBOOAT UCXOAA M3 cnegytoLmx nono-
KEHWN:

- conpoTuBneHne ctanednbpobeToHa pacTHKEHMIO NMPUHUMAKOT PaBHLIM PaCYETHOMY COMPOTUBMEHWID
ctanegrbpobeToHa 0CceBOMY pacTKEHWIO;

- conpoTuBneHue ctanedunbpobeToHa cKaTUio MPMHUMAIKT PaBHBIM pacdeTHOMY COMPOTUBMAEHWKD CTa-
negunbpobeToHa OCEBOMY CXATUID;

- COMpOTUBNEHNE BETOHA CXaTW NPenCcTaBnsaeTcs HanpsHKeHWAMW, PaBHbIMU PacyeTHOMY COMNpPOTUB-
nexHuto BeToHa cxaTMo 1 PaBHOMEPHO pacnpenerneHHbIMU No YCIIOBHOW CaTol 30He BeToHa;

- pacTarnBaloLl e HanpsieHus B apmMaTtype NpMHUMaoT MCXO4A U3 BO3HUKAKLWNWX B HeW dedopmManunm,
NPUHUMasa TpeyronsHy anpy gedopMalnii Mo BbICOTE CevyeHUsa oT Haubonee pacTAHYTOW rpaHu OO Hel-
TpanbHOW OCK, HO He Boree pacYeTHOro COMPOTMBIEHUS apMaTypPHOR CTanu pPacTsKeHUo;

- CKMMaloL e HanpsiKeHWs B apMaType NpUHUMAalT UCXOOS M3 BO3HUKAOLW KX B Her AedopmaLniv, npu-
HUMas MPAMOYTONbHY anopy AedopMaunii No BbICOTE CeYeHMs oT Haunbonee cxKaToW rpaHn 40 HeWTparnb-
HOW OCK, HO He Bonee pacyeTHOro CONMPOTUBMAEHWS apMaTypPHOW CTanu Cxartuio.

7.2.2.2 Pacuet KOKBK no HennHeHon nedopMalWoHHONW MOOEenM NpoBOAAT HA OCHOBE guarpaMm Co-
cToAHUuA cTanecubpobeToHa, 6eToHa U apMaTypbl UCXOAS U3 TUMOTE3bl MIOCKUX CEYEHUIA.

6
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7.2.2.3 MNpwn pacyete BHeueHTpeHHO cxaTtbix KXKBK cnegyeTt y4uTbiBaTh CNy4YalHbl 3KCLEHTPUCUTET
1 BNUAHWE NPOAONbLHOTO naruba.

7.2.3 TpeboraHus k pacyeTy KXKBK no npo4yHoOCTU HaknoHHbIX cevYeHUr

7.2.3.1 Pacuet KXXBK no npo4YHOCTU HaKMOHHBLIX CEYEHUW crnegyeTt NpoBOANTh:

- MO HAKIMOHHOMY CeYeHU0 Ha OeACTBUEe NONepeyYHon CUnbI;

- HAKNOHHOMY CEe4eHWUI0 Ha AeACTBUE U3rMbaLlero MoOMeHTa;

- MONoce MeXay HaKMOHHbIMW CeYeHUsIMU Ha AelcTBMe NonepevyHon CUnbl.

7.2.3.2 lpwn pacyeTe HaKMOHHOIO CEYEHWA Ha JeWCTBUEe NOMNepeqHOn CUibl NpefenbHY nonepeYvHyo
cuny cnegyet onpefensiTe Kak CyMMy npefernbHbIX NonepeYHblX U B 93TOM CeYeHWU, BOCIPUHUMAaEMbIX:

- BETOHOM;

- NonepeYvHo apMaTypoi, nepeceKkatoLlLlel HaKIOHHOe cevyeHune;

- C®BO, pacnonoxeHHoW Ha DOKOBbLIX rpaHAX U3rMGaemMon KOHCTPYKUWUN.

7.2.3.3 Mpwn pacyeTe HaAKMOHHOTO CeYeHUsa Ha AeNcTBMe M3rMbalollero MoMeHTa npeaenbHblii MOMEHT
cnegyet onpegensTh Kak CyMMYy npefenbHbiX MOMEHTOB OTHOCMTEbHO OCU, NPOXOAsLLEN Yepea TOYKY Npuo-
XeHWa paBHOOEWCTBYIOLEN YCUITUIA B CaTOM 30He, BOCNPUHUMAEMBbIX NepecekaLl M HaKNoHHOE ceveHmre:

- COBO;

- NPOOOMBLHOM U NoNepeYHon apMaTypou.

7.2.3.4 Pac4etr KXXBK Ha gpencTBMe nonepeyHon Cusbl MO NOMoce Mexay HaknoOHHbIMW CeYEeHUAMU Ha
npenenbHyLo NonepeYHyo CUny, KoTopas MOXeT ObiTb BOCNpUHATA, CNedyeT NpoBoauTb, Kak ans xenesobe-
TOHHBIX KOHCTPYKLMIA, no ClM 63.13330.2018, 6e3 ydyeta CPBO.

7.3 TpeGoBaHUA K pacyeTy KOMGMHUPOBAHHbLIX XKene306eTOHHLIX KOHCTPYKLUIA
no o6pa3zoBaHUIO TPELMH

7.3.1 Pacuet KXXBK no obpa3oBaHuio TpelUnH NPoOBOAAT C LEnNbio onpefeneHusa Tex YCUnui, Kotopble
NPUBOOAT K NpeBbileHW0 B ctanedunbpobetoHe onanybku npegena NpoMHOCTU UMW MPEAerbHbIX 3HAYeHU
gedopmalmm Npy 0CEBOM PaCTAKEHUM.

7.3.2 Ecnu TpewuHbl B pacTaHyToil COBO KOMBUHMPOBaAHHOW KOHCTPYKLMM OOMYCKaKTCA, TO pacyeT
cnepnyet npoeoauTbk No ClM 63.13330.2018, kak Ans obbIYHbIX Kene30beTOHHbIX KOHCTPYKLWA.

7.3.3 Pacuet no obpazoeaHuto TpewuH B KXKBK ¢ COBO, ycTaHOBNEHHOW TONBKO B PACTAHYTOM 30HE,
cnegyet NpoOBOAWMTL UCXOASA U3 TOrO, YTO yCunue F OT BHELLIHUX Harpy3oK 1 Bo34enCTBUA B paccMaTpyuBaeMom
CeYeHNKN He JOIMKHO MpeBblwaTh NpeaenbHoro ycunus F KoTopoe MoxeT bbITb BocnpuHaTo CPB, pacta-
HYTOM apmMaTypoi 1 6ETOHOM PACTSHYTON 30HbI:

cre.ult

Fs Fcrc.uff' (2)

7.3.4 MpepensHoe ycunue, BocrnpvHumaemoe KXKBK npu o6pasoBaHuM HOpManbHbIX TPELLWH, ecrn
OHW OONYCKalTCHA B 3KCNNyaTaLWOHHOW CTaauK, crieqyeT onpefensTb UCXOAs U3 ero pacyeTa Kak CrfoLLHOoro
Tena, c y4eToM ynpyrux gedopmMaLmii B apmartype v Heynpyrix gedpopMalmili B pacTaHYTOM W CxaToM cTane-
cunbpobeTtoHe 1 BeToHe. PacyeT cnedyeT NpoBOAuTE, MPUHUMAas MakcUMarnbHble pacTarvBalLlme HanpsxKe-
Hus B cTanecdubpobeToHe n BeToHe paBHBIMU COOTBETCTBEHHO Rt sor M Rptsor

7.3.5 Pacyet KXXBK no obpazoBaHuio HOpManbHbIX TRELMH MO HeNMMHEeNnHON AedopMaLMOHHOKW MOgenu
cnenyet NpoOBOAWTL HA OCHOBE AMarpaMm COCTOSIHMA apMaTypbl, PacTaHYTOro 1 cxatoro cranegubpobeTtoHa
u 6eToHa 1 rMnoTesbl NNOCKMX cedeHun. Kputepnem obpasoBaHusa TPeLUH ABNSAETCA OOCTUMKEHWE Npeaenb-
HbIX OTHOCUTENbHLIX Aed)opMaLumnid B pacTaHyToMm cTanedubpobeTtoHe.

7.4 Tpe6oBaHUA K pacyeTy KOMGMHUPOBAHHbLIX Xene306eTOHHLIX KOHCTPYKL WA MO pacKpbITUIO
TpeLwmH

7.4.1 Ecnu TpewuHbl B pacTsHyTon CPBO ponyckalTcs, To pacyeT KOMOUMHUPOBAHHbLIX KOHCTPYKLWA
npoeogAT no Cl 63.13330.2018, kak ansa obbl4HbIX kene3o0beToOHHbIX KOHCTPYKLUWA.

7.4.2 MNpegenbHO JONYCTUMYHO LUMPWMHY PacKpbiTUS TPELLWMH cnefyeT yCTaHaBnvBaTb B COOTBETCTBUM
¢ CMN 63.13330.2018.

7.5 Tpe6oBaHMsA K pacyeTy KOMGMHMPOBaHHLIX }eNe306eTOHHbLIX KOHCTPYKUMIA No gedopMauuamM

7.5.1 Pac4yet KXXBK no gpedopmaumsm npoBogAaT MCXO4s M3 TOTO, 4TO Nporvbel nu nepemeLleHns KoH-
CTpYKUWUK f OT 4EACTBMA BHELUHEN HArpy3kM He OOIMKHbI NPEeBbILATh NpeaenbHO OMYCTUMbIX 3HA4YeHWUA npo-
rmboB unu nepemeLLeHunn f .
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Py, (3)

7.5.2 Mporubel unu nepemerteHna KXXBK onpegenstoT no o6wmmM npaBunam cTpoOUTENbHON MEXaHUKM.

7.5.3 3HadeHunsa npornbos KXXBK paccunThIBAOT MO KECTKOCTHLIM XapaKTepUCTUKaM.

7.5.4 XecTkocTb paccMmaTpuBaemoro cedeHus KXXBK cnegyet onpegensTs No obLWKMM npaBunam cTpou-
TenbHOW MexaHuKu: 4N cedeHus O6es TpewmnH — Kak s YCIOBHO YNpPyroro CniowHoro Tena, a gns cevyeHuns
C TPewnHamMmn — Kak Anis YCNOBHO yNpYroro Tena ¢ TpewyHamm (MpuHMMasn NMHeRnHy0 3aBUCUMOCTE MeXay
HanpsKeHWsIMKU 1 gedopmanmamm).

7.5.5 BnuaHue Heynpyrux gedopmauuin ctanedubpobeToHa yuuThIBAKOT C NMOMOLLLID MPUBEOEHHOTO
mMopyns gechopmauunin ctanedpubpobetoHa.

7.5.6 Pacuet pedopmaumin KXXBK ¢ yyeTom TpeLLnH NpoBOLAT B TEX Cyvasix, Korga pacyeTHad nposep-
Ka Ha oOpasoBaHMe TpeLLMH NOKasbiBaeT, YTO TpeLLMHbl 0BpasytoTca. B npoTMBHOM Cnydae NnpoBoasAT pacyeT
nedopmaumnin, kak ansa KXXBK 6es TpelmH.

7.5.7 Pacuet gedopmaumnin KXXBK cnegyeT npoBoguTh € y4eTOM ANUTENBHOCTU AEWCTBUS Harpy30kK.

7.5.8 3HauyeHua npegenbHO AonNycTUMBIX NporMboB M nepemelleHWid npuHumaroT cornacHo Crl
20.13330.2016 1 gokymeHTam no cTaHAapTu3auuMu Ha OTAerNbHble BUAbI KOHCTPYKUMA. [Mpyn AencTBuM no-
CTOSIHHBIX W BPEMEHHbIX ANMUTENIbHbIX W KpaTKOBPEeMEHHbIX Harpysok nporub cornacHo CIM 63.13330.2018
He JomkeH npesbiwaTs 1/150 nponeta.

8 TpeboBaHMA K aneMeHTaM U maTepuanam KOMOMHUPOBaAHHbIX
XKene3o0eTOHHbIX KOHCTPYKLMUW

8.1 HecbemHan ctanecpubpobeToHHana onanybka

8.1.1 C®BO asnseTca anemMeHTom apmoonanyboyHoro bnoka.

8.1.2 C®BO pomkHa BOCNpUHMMATb HarpysKku:

- BO3HMKaloL e Npu narotoeneHnn (cbopke) apmoonanyboyHbix BrIOKOB U MX TPAHCMOPTUPOBAHWK K Me-
CTY YCTaHOBKM (MOHTa)a) B NPOEKTHOE NomnoXeHue;

- OT gaBneHus 6eToOHHOW cMecHu, yKnaabiBaeMon B apMmoonanybo4Hbiin Brok.

8.1.3 C®BO npeacTasnseT cobor nAuTel (MMcThl) TonwuHon oT 20 go 40 mm. TonwuHa Nt (MUCTOB)
JomkHa ObITb onpefeneHa pacyeTaMu U ykasaHa B NMPOEKTHOW JOKYMeHTauun.

MpumeyvyaHue — [lpu NPUHATON TOMLWMHE NNAT (NMUCTOB) onanybky U NPU UX N3rOTOBNEHUA U3 CAMOYMMOTHSA-
roweics ctanegudpobeToHHoW cMeck ubpy pacnpefensioT napannensHo MNocKOCTW NUCTa, NPEUMYLLECTBEHHO B O-
HOM HanpasreHuu.

8.1.4 PekomeHgaumm no pacdety nnuT (nuctoe) CPBEO npuBeaeHsbl B npunoxeHun A.
8.2 CtanechnbpobeToH HecbeMHOW onany6ku

8.2.1 OCHOBHBLIMK HOpMUpPYEMbIMU NoKasaTenamu kavyectsa CPb asnawTes:

- KMacc no npoYHOCTU Ha cxaTtue By

- KMacc no NpoYHOCTM Ha OCEBOe pacTshkeHue Bg;

- KMacc no NpoYHOCTM Ha pacTsxkeHue npu usrnbe By

- NMPOYHOCTL CLEMMEHUS C MOHOMUTHBIM BETOHOM;

- NMMOTHOCTL B HOPMarnsHOM BMaXHOCTHOM COCTOSIHUW;

- Mapka no BogoHenpoHuuaemocTtn W;

- Mapka no MoposocTorkocTu Fy;

- MOAynb ynpyroctu (oedopmauunin) Npy CKaTum, pacTSXEHUN U PACTSXKEHUN NpU U3rnbe;

- K03hhuLMeHT nonepedHon aedopmaumm 6etoHa (koaddpuumeHT MNMyaccoHa);

- NnpegensHble OTHOCUTENbHLIE AedopMaunmn Npu OCEBOM CXaTuW, OCEBOM PACTSKEHWNW U PACTSKEHUN
npu narmbe.

8.2.2 Knacchkl ctanedgunbpobeTtoHa No NpoYHOCTH, BOOOHENPOHULAEMOCTH, MOPO30OCTONKOCTM MPUHUMA-
toT no NOCT P 59535—2021 (pa3gen 4.3) ¢ y4eToM crnegyioLLero:

- KMacc o NpoYHOCTM Ha cxaTtue JomkeH ObiTh He MeHee B/60.

MpumeyaHne — Knacc COB no npoYyHocTM Ha cxkaTue paBeH Knaccy Mo NPoYHOCTM Ha Cxatue MaTpuubl.
MUWHUManbHBIA KNacc No NPOYHOCTU Ha CKaThe MeNKo3epHUCTOro BeToHa MaTpuubl MPUHAT UCXOAS M3 YCIOBKS, YTO CO-
BMeCTHas paboTa MaTpuubl U cTanbHOW hnbpbl ANs pekoMeHAoBaHHbLIX BUAOE (hnbpel obecnevmBaeTcs Npu Knacce men-
Ko3epHUCTOro 6eToHa no NPOYHOCTU Ha cxaTtue He meHee B60;
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- Knacc no npoYHOCTU Ha 0CeBoe pacTAXeHne AomKeH BbiTh He meHee B46,8;

- Knacc no NpoYHOCTU Ha pacTaxeHne npu narnbe fomxeH 6biTe He MeHee By, 12.

Knacc COE no npoYHOCTM HA pacTsiKeHWe Npu n3rnbe Has3Ha4yakT No pesynsraTtam UCMNbITAHWIA COrNMacHo
npunoxeHuto b. Knacc COBb no npo4YHOCTM HA OCEBOE pacTsKeHue OOMyCcKaeTca NPUHUMAaTL No pe3ynsratam
UCMbITaHWUA Ha M3rMb cornacHo Npunoxenuto b.

8.2.3 MpoyHocTb cuenneHna CPB ¢ MOHOMUTHLIM BETOHOM OMpPeaenslT U OLEHUBaKT Mo NpUoXe-
Huto B. MpoyHocTk cuenneHna CPb ¢ MOHONUTHBEIM BETOHOM AOMKHA ObITh HE MeHee HOPMaTMBHOW NMPOYHO-
CTW MOHOMUTHOTO BeToHa Ha 0ceBoe pacTsXKeHMe.

8.2.4 MnoTHocTe COB B HOpManbHOM BNa)XHOCTHOM COCTOSIHUKM AOMKHA BbITh He MeHee 2400 Kr/m3.

8.2.5 Heobxooumele HopMupyeMble nokasatenu kavyectesa CPB ycTaHaBNMBAKOT B NPOEKTHOW AOKYMEH-
TauuMm Ha apmoonanybo4YHble BNoKM B COOTBETCTBUKM C PACHETOM U C YYETOM YCIOBUWIA 3KCNnyaTauuu KoMmbu-
HUPOBAHHbIX KOHCTPYKLMIA.

8.2.6 HopmaTtmBHbIe U pacyeTHble 3Ha4YeHus xapaktepucTuk CPB no npo4yHOCTH, a Npu pacyeTe Mo He-
NMUHEeNHOW aedopMaUMOHHOM MOAEeNn u aMarpaMmbl ero AedopMUPOBaHNS NPUHMMAKT NO NPUNOXKEHUD A.

MpumeyvyaHne — B npunoxeHun A npueefeHa Takke MHOPMaLKWS O XapakTepucTukax Matpuubl U ubpsl
M O ee COAepXaHun B MaTpuue.

8.3 BeTtoH

8.3.1 OCHOBHbIMM HOPMUPYEMbLIMW NOKA3aTENsMW KAa4eCcTBa yKknaabiBaeMoro B apmoonanyboyHsie bno-
K1 MOHOMNUTHOro BeToHa ABNAKTCA:

- Knacc beToHa No NPOYHOCTU Ha CxaTue B;

- NNOTHOCTb B HOPManbHOM BRaXHOCTHOM COCTOSIHUM;

- Mapka no BogoHenpoHuuaemocTtu W;

- Mapka rno Mopo30cTonKocTyh Fy;

- HaYanbHbIN MOAYMb YNPYrocTH;

- koadpbdMUMeHT nonepedHon gedopmauun 6eToHa (koadduumneHT MyaccoHa).

8.3.2 Knaccbl MOHONMUTHOro 6eToHa No NPOYHOCTM, BOAOHENPOHWULIAEMOCTU, MOPO30CTOMKOCTH U Tpebo-
BaHWsA K MaTepuanam ans ero UaroToeneHus npuHumatot no MOCT 26633.

8.3.3 Knacc 6eToHa no Nnpo4HOCTK Ha cxkaTtue ans obecnevyeHns cOBMecTHOR paboTel anemeHToB KXKBK
pomkeH bbiTb He MeHee B30.

8.3.4 Heobxognmbie HOpMUpYyEMble NoKasaTenn Ka4ecTsa MOHONMUTHOTO BeToHa ycTaHaBnMBaT B Npo-
eKTHoWn fokyMmeHTauun Ha KXKBK B cooTBeTCTBUM C pacdyeToM W YCIOBUAMU UX 3KCNryaTauuu.

8.3.5 HopmaTuBHbIE 1 pacyeTHble 3HAYEHWA XapaKTepPUCTUK MOHONUTHOrO 6eToHa Mo MPOYHOCTH, a Npu
pac4eTe KOHCTPYKLUMIA NO HeNnnHenHon edopmaLMoHHOW Mogeny U auarpamMmmel ero gepopMmnpoBaHus crne-
ayet npyvHumMatb no ClM 63.13330.2018.

8.3.6 MNpoekTHbIA BO3pacT MOHONMWTHOro BeToHa ycTaHaBnMBakT B MPOEKTHOW OOKYMEHTaLWW, a npu
OTCYTCTBMM 3TOW MHGPOPMAaLIMK €ro NPUHUMAIOT paBHbIM 28 CyT.

8.4 ApmaTtypa

8.4.1 Pabo4asa n KOHCTPYKTUBHAs apmaTypbl BXOAAT B cocTaB apmoonanyboqHoro 6noka, n yctaHaenu-
BaOT UX MPW €ro M3roToOBNEHNN.

8.4.2 Bupg apmatypbl, HOMEHKNaTypy nokasaTenen Kka4ecTBa W UX 3HAYeHWs YCTaHaBMMBAKT B MPOEKT-
Hon gokymeHTauuun Ha KXKBK B cooTBeTCTBMKM C pacyeToM.

8.4.3 HopmaTtvBHbIE M pacqeTHble 3HA4YeHWs XapakTepucTWK apMaTypbl cnegyeT npuHuMate no Crll
63.13330.2018.

9 PacyeT KOMOMHUPOBAHHbIX Xene300eTOHHbIX KOHCTPYKL WA

9.1 PacueT KOM6VHUPOBAHHbIX Xene306eTOHHbIX KOHCTPYKLMWIA MO NPOYHOCTH

9.1.1 O6wme nonoxeHun

9.1.1.1 Pacuet KXXBK no npoyHocTy npu gerAcTBUM N3rnbarLMx MOMEHTOB WU NPOAOSbHBLIX CUI (BHELIEH-
TPeHHOe cXaTue) NPOBOASAT N0 CEYEHUSIM, HOPMATTbHBIM K MPOACMLHON OCU KOHCTPYKLMN.

9.1.1.2 Hecywasa cnocobHocte KXXBK onpegensaercs cTeneHslo BOCMPUATUSA YCUMUA OT BHELUHEN Ha-
TPY3KW ee OTAENbHbIMWU KOHCTPYKTUBHBIMKW 3nemMmeHTaMy — BeToHoM, cTanbHoi apmatypor 1 COBO — ¢ yde-
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TOM MX COBMECTHOI paboTbl, B3aMMHOI0 pacnonoXeHusi B KOMOMHUPOBAHHON KOHCTPYKLUMWK, a TakkKe UX Npoy-
HOCTHbIX U AedOopMaLMOHHbIX XapakTepuUcTUK (B TOM 4Yucle 3Ha4YeHUAMUW npegenbHon nedopMaTUBHOCTU
W npefena Npo4YHOCTU). 3HAYEHMUsI MPOYHOCTHLIX U AeOpPMAaLMOHHBLIX XapakTepucTuK ctanedubpobeToHa
HazHa4alT NpU NPOEKTUPOBAHUM apMoonanybouHbIX BNOKOR 1 BKITHOYAKT B NMPOEKTHYI0 OOKYMEHTAaLNO.

9.1.1.3 MNpeaenbHble yCUNna B CEYEHUU, HOPMAarnbHOM K NMPOLONLHOM OCW KOHCTPYKUWK, cneayeT onpe-
0ensaTb NCXOAA U3 HMKENPUBELOEHHbIX MPEANOChINIOK:

- pactarvmeawme HanpsxeHns B COB npuHumaloT He Donee ero pacyeTHOro CONpPOTUBNEHWS pacTsKe-
HUIO Rp,, paBHOMEPHO pacnpeaeneHHsIM1 no TonuwmHe nucta COBO;

- CKUMaLme HanpskeHusa B COB npuHumaioT He Gonee ero pacyeTHOTO COMPOTUBIIEHUS CKaTUD Ry,
paBHOMEPHO pacnpegeneHHbiMu no TonwmHe nucta COBO;

- CKUMaKLLME HanpsikeHns B 6eToHe NpUHUMAalT He 6onee ero pacyeTHOro CoNpOTUBNEHNS CxaTuio R
paBHOMEPHO pacrnpegeneHHbIMU Mo CKaTon 30He BeToHa;

- pacTArMBaloLLMe HarnpmKeHWa B apmMaType o, MPUHUMAaKOT MCXOAA U3 BO3HUKAKLWMX B HEl Aediopmauii
&4 M MOZYNsA YNPYrocTi £, NpUHUMAan TPEYTonbHY0 anopy Aedopmaini No BeICOTe PACTAHYTON 30HbI anemMeHTa
OT Hauboree pacTsHYTOW rpaHK 40 HEMTPanbLHOM OCK, HO He Gonee pPacyeTHOro COMPOTUBIIEHNS PACcTSKEHNO R;

- CKUMaKLWWe HanpsKeHus B apMaTtype o' NPUHUMAOT UCXOAS U3 BO3HUKALWMX B Hell AedopmaLni '
W MOZYNSA YNpyrocTu £, NPUHUMAas NpAMOYronbHYH aniopy AeopMaliiii No BICOTE CHAaTON 30HbI CEYEHUS are-
MeHTa OT Hanbonee CXaTol rpaHn 40 HelTpanbHON OCK, HO He Bonee pacYeTHOro CoNPOTUBIEHNs cxaTnio R’

Mpw pacuyeTe no aedopMaLoHHON Moaenu npegenbHble gedopmaumnn COB npuHUMAaOT No Npunoxe-
Huto A, a 6eToHa 1 apmatypbl — no CIM 63.13330.2018.

9.1.1.4 Tpu pacyeTe BHeleHTpeHHO cxxaTbix KXKBK cnegyet yuuThiBaTe CyvyaiHbI 9KCLEHTPUCUTET €,
npuHumaemel no CI 63.13330.2018 (nyHkT 7.1.7).

9.1.2 PacueT no npo4yHocTH uarnbaembix KXXBK

9.1.2.1 Pacuet KXBK Ha n3rub npoBogaT no npegenbHbiM yocunusm. [Npu pacyete y4uTbiBaloT, YTO
CPBO B nsrnbaembix KXXBK pacrnonoxeHa Tonbko B pacTsaHyTOW 30He.

9.1.2.2 PacyeT Ha n3rnb (prcyHoK 1) BbIMOMHSAT MCXOAA U3 TOrO, YTO:

M < M, (4)

rae M, — npegernbHbii U3rnbatwmnin MOMEHT, KOTOPbIA MOXET ObiTb BOCTIPUHAT CEYEHWEM KOHCTPYKUUW,
onpeaensemMbl no popmyne

x ! 0
My=R, b-x ho—z +0g, Ay (hy—a), (5)
X — BbICOTa CXKaToW 30HbI, onpeensemMas no opMyne
Oy A+ Ry Ag -0 A (6)
Rb'b

Ag
#—» oA, —/
| = e
£ Rl‘btAl'b
= ]
b

PucyHok 1 — Cxema ycunuia 1 antopa Hanps:}eHWn B NpAMoyronbHOM ceveHnn narnbaemon KXXBK
¢ C®BO B pacTsHYTON 30HE
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9.1.3 PacyeT no npo4yHOCTH BHeUeHTpeHHOo cxaTbix KXKBK

9.1.3.1 Pac4eT no Nnpo4HOCTM Ha BHELEHTPEHHOEe CxKaThe NPoBoaAT MO NpefesibHbIM YCUITUAM.

9.1.3.2 PacueT nNo Npo4HOCTK NPSAMOYrONbBHLIX CEYEHWI BHELLEHTpeHHO cxaTbix KXKBK (pucyHok 2) Bbi-
NOMHSIOT UCXOAA U3 TOro, YTO:

N-est-b-x-[h0 —§]+GSG-A;-(hO -&)+RyAg - (By+0,5-hg ) - Ry, - Ag -(a+0,5-hg)), (7)

roe e — paccTosiHue OT TOYKU MpUNoXKeHUss NpoAonsHOW cunbl N 0 LleHTpa TAXEeCTW CeYeHUs pacTAHYTON
UMW HavMeHee CxXaToW (MPWU MOMHOCTLID CXKATOM CEYEHUM 3MeMeHTa) apMaTtypbl, onpegensemoe
no popmyne

e=egn+ 0,5 (hy—a), (8)

rae e; — 9KCLEeHTPUCUTET NPOAOINBbHON CUMbl OTHOCUTENbHO LEHTPa THKECTH NMPUBEAEHHOTO CeYeHus;
N — KO3 ULKWEHT, onpegensieMbli no oopmyne
_1
]
or
rae N, — ycrioBHas kputudeckas cuna, onpegensaemas no gopmyne

'f]-

2
D

Ncr-_"’z , (10)
)

roe D — wectkocTb KXXBK B NpegenbHOn No NpoOYHOCTM cTaguu, onpegensemas corfnacHo ykasaHuam pacye-
Ta no gecdopmalvsiM K BblYUcnisemMasi no popmyne

rae Iy, Iy, |, — MOMEHTbI MHEPL MK Nollafer CeYeHMs COOTBETCTBEHHO beToHa, cTanedgunbpobeToHa U BCel
NPodONbHON apMaTypbl OTHOCUTENBLHO OCM, MPOXOAsLWEen Yepes UeHTP TAXKEeCTU NonepeyHoro
CeYeHUsl KOHCTPYKLWNHK;
ks — Koa(phuumneHT, npuHumaemein pasHbiM 0,7 cornacHo CIM 63.13330.2018;
ky, — koathchuMeHT, onpeaensaemMblid no popmyne

_ 0,15
b ¢,-(03+8,)

roe ¢; — KO3MMUUMEHT, yYNTLIBAOLIMIA BNVWSHUE ANWTENBHOCTM AEWCTBNSA HArpy3ki, onpegensaemsli no dop-
Myne, HO MpUHMMaeMblin He Bonee 2:

(12)

¢ =1+ My/M,, (13)

rae My, M; — MOMEHTbI OTHOCUTENLHO LieHTPa GXaToro MMM PacTAHYTOrO CeY4eHMs (Mpu LENMKOM CXaTom
ceveHun) COPBO cooTBETCTBEHHO OT OEMCTBUS MOSHOW Harpy3kn W OT AEACTBUS NMOCTOSHHbIX
W ANUTENbHbBIX Harpy3ok;
8, — OTHOCHTENbHOE 3HaYeHNEe BKCLEHTPUCUTETA NPOAOINLHON CUMbl ey/h, NpUHMMaeMoe He MeHee
0,15 n He Bornee 1,5;
lg — pacuyeTHas AnuHa KOHCTpyKUWK, onpeaensiemas no CM 63.13330.2018 B 3aBMcUMOCTH OT yC-
NOBUIA ONUPAHUS KOHCTPYKLUUMU.
JonyckaeTcs yMeHblUaTh 3Ha4YeHue KoahuumeHTa 1 ¢ y4eToMm pacnpegeneHns narnbatolmnx MomeH-
TOB MO AJIMHE KOHCTPYKUWUW, XapakTepa ee 4edOpMUPOBaHMA U BNMAHWSA NporboB Ha 3HaveHue narmbarwLe-
ro MOMeHTa B pacHYeTHOM CEYEeHUU NyTeM pacyeTa KOHCTPYKUMKU KaK YNpyrol cUcTeMsl.
9.1.3.3 BbicoTy cxaToi 30HbI HeToHa X ONpenensioT B 3aBUCMMOCTU OT COOTHOLIEHWUS] MeXAy OTHOCK-
TENbHOWN BLICOTON CXaToM 30HbI § = X/hy 1 ee rpaHuyHbIM 3HadeHnem & no CN 63.13330.2018 (nyHkT 8.1.6):
- npu £ s g no gopmyne

x=N+°s'As'°sc'A§'Rm'Am;

(14)
R,-b
1"
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N .
£ ™ As
| _ Refn /
—————j—— - Z
TgAy /
e} x
o Rpbx 7,
- I
AS
s
hﬁ ﬁ—» GsAs ‘
| Bee—» _ ~ _ _ _ _
R
& | A p
= ©
b
PucyHok 2 — Cxema ycunuid 1 aniopa HanpaXeHWin B ce4eHUM, HOpMaribHOM K NPOodonLHON OCK
BHeLeHTpeHHo cxaTton KOKBK
- npu & > £ No dhopmyne
1+E5
N+Gs AS ) 1-E ~Oge A; _RﬂJ AﬂJ
= R
X= 5 g 3 (15)
-0‘ -
R,-b+——3¢ -2
hy(1-Eg)

9.1.3.4 Npwu 3KkcueHTPUCUTETE MPOLONBLHON culbl ey < h/30 u rMbBkocTu /y/h < 20 pacyeT No NPOYHOCTY
NPAMOYronbHbLIX CeYeHU BHeELeHTpeHHO cxaTbix KXKBK ¢ apmarypon, pacrnonoXeHHon y NpoTUBOMNOMNMOXHLIX
B NNOCKOCTW U3rnba CTOPOH CeYeHus, MPOBOAUTL UCXOOA U3 TOTO, YTO:

N <Ny (16)

roe N,; — npegenbHoe 3Ha4YeHre NpoAonbHOM CUTMbl, KOTOPYID MOXET BOCMPUHATL KOHCTPYKLMA, onpeaens-
emoe no opmyne
Ny = @ (RyAp + 050 (Ag + A') + Ry (A, + A'g), (17)

u

rae ¢ — ko3 duumMeHT, npuHuMaeMslid no CIM 63.13330.2018.

9.2 PacyeT KOMGUMHUPOBaHHbIX XKemNe300eTOHHLIX KOHCTPYKUMA NpU eNCTBUY NONepeyHbIX cun

9.2.1 O6wme nonoxeHun

9.2.1.1 Pacuet KXXBK npu gerctBumn nonepeqHbIX CUIT NPOBOAAT HA OCHOBE MOAENW HAKIMOHHbIX CE4YEeHWNA.

9.2.1.2 MNpwu pacyeTe N0 MOAENM HAKIOHHbIX CEYEHWIA A0MmKHA B6biTh 0becnevyeHa NPOYHOCTb KOHCTPYK-
LMK MO Monoce Mexay HakKMOHHbIMK CeYEeHUSAMU U MO HAaKMOHHOMY CEeYEHUI0 Ha AeNCTBUE MonepeyHbIX cul,
a TakKkKe NPOYHOCTb MO HAKIOHHOMY CEYeHUWIo Ha OeACTBUEe MOMEHTA.

9.2.1.3 MNpo4yHOCTL MO HAKNOHHOW MOMOCE XapaKTepusyeTcd MakCUMarnbHbIM 3Ha4YeHUeM MonepevyHon
CUIbl, KOTOPOE MOXET OblTb BOCNPUHATO HAKNOHHOW NONOCON, HAXOAALWEWCs NMoa BO3AENCTBMEM CHUMAIOLLINX
YyCUNWiA BAONbL NONOCHI U pacTArMBaLLMX YCUITWA OT NONEpeYyHor apMaTypbl, NepeceKkatoLllein HaKIoHHY No-
nocy. MNpu atom npodyHocTb 6eTOHA ONPeaensoT NO CONPOTUBNEHMIO BETOHA OCEBOMY CXKaTWIO.

9.2.1.4 PacyeT Mo HakMnoOHHOMY CEYeHUI0 Ha OeWCcTBME MOonepeyYHblX CUI MPoBOASAT HA OCHOBE ypaBHe-
HUS paBHOBECUS] BHELUHWX W BHYTPEHHWUX NOMNepeYHblX CUM, OeNCTBYIOWNX B HAKIOHHOM CeYeHUn C ANWHON
npoekyun C Ha NPOAOMLHYK OCb KOHCTPYKUMKW. BHYTpEeHHWe nonepevHble UMbl BKIMIOYAKT NMONEPEYHYH CUIy,
BocnpuHuMaemyro 6etoHom n CPBO B HAKNOHHOM CeYEeHMM, a TakKe NOMepeyvHY CUIly, BOCMPUHUMAaEMYH
nepecekawLlen HaknoHHoe ce4YeHne nonepeyHon apmaTtypon. [py aToM nonepedHyto cuny, BOCNpUHUMaeMyo
BeToHOM, cTanednbpobeTOHOM M MONEepPeYHON apMaTypoi, onpedensaioT No conpoTuBneHnsiM 6eToHa, ctane-
hnbpobeToHa 1 NONepeYHoOn apMaTypbl PaCTSKEHWIO C YY4ETOM ANWHbLI NpoekUun C HaKNOHHOMO CeYeHMs.
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9.2.1.5 PacyeT No HaKkNnoHHOMY CeYEHUI0 Ha AeNCTBME MOMEHTa NPOBOAAT Ha OCHOBE YPaBHEHNA PaBHO-
BECWS MOMEHTOB OT BHELUHWX WU BHYTPEHHUX CUM, 4EACTBYOLWMKWX B HAKNOHHOM CeYeHUW C ANMHOW ero npoekx-
uun C Ha NpoaoNbHYH OCb aneMeHTa. MOMEHTBI OT BHYTPEHHWUX CUI BKITHOYAOT MOMEHTbI, BOCMPUHUMAaEMbIe
nepecekawlleil HakNoHHoe ceveHne NPoAOMbBHOM pacTaAHYTOM apMaTypoid, nonepeyHon apmMaTypon 1 ctane-
ubpobeToHoM. MOMEHTHI, BOCIPUHUMAaeMble NMPOAOMLHON K NoNepeYHol apMaTypoi, a Takke ctanedpubpo-
©eToHOM, onpeaensitoT No CONPOTUBNEHWSM PACTSKEHWIO MPOOONbHON apMaTypbl, NONEpPeYHon apmaTtypbl
u ctanecpunbpobeToHa ¢ y4eTOM AnWHbI NpoekuUn C HAKMOHHOMO CEYEHUS.

9.2.2 Pacuet KXXBK no HaknoHHOMYy ce4yeHuI0o

9.2.2.1 Pac4yeT no HakNoHHOMY ceueHuto narnbaemeix KXXBK ¢ COBO, ycTaHOBNEHHOW TONBKO B pacTa-
HYTOW 30He, MPOBOAAT, KaK ANs xene3obeToHHbIX, no ClM 63.13330.2018.

9.2.2.2 Pacuet usrnbaemsix KXXEK no HaknoHHoMy cedeHuto npu Hanudum COBO 1 Ha BoKoBbIX CTOPO-
Hax KOHCTPYKUWMK (PUCYHOK 3) MpoBOAAT UCXOAS U3 TOTO, YTO:

Q= Qp+ Qpypy * Qs (18)

roe Q — nonepevHas cuia B HAKMOHHOM CeYeHWW C ANUHOM npoekuun C Ha NPOACNbHYH OChb, onpedense-
Masl OT BCEX BHELUHWX CWJ1, PacrnofoXeHHbIX MO O4HY CTOPOHY OT paccMaTpuMBaeMoro HakiOHHOro
cedeHus (Npu 3TOM y4MTLIBaIOT Hanbonee onacHoe 3arpy»KeHue B npegenax HakMnoHHOMo CeveHust);
Q,, — nonepevHas cuna, BOCNPUHUMaeMas B HakroHHOM cedeHun 6eToHOM;
Qpppy — TONEpeYHas cuna, BOCMpUHUMaemMas B HakMoHHOM cedeHun nuctamu COBO, pacnonokeHHbIMK
Ha BOKOBbIX rpaHsAx (B criyqae nnuT MOXET ObiTh UCKIOYEHa);
Q,,, — nonepe4Has cuna, BOCNpYHUMaeMasn nonepeyHon apmaTypoun.

2 5 Q 1
TN\ y 4
Fe \\ > // 4 2
3 Sw Sw :; 4
PO i ST " o——— T 5 e— ._._._._.._?_._ c ] .tn
Q ] ,
s / ’ /
P
L 7
i/ 4 &
¢ hg b hg,

1 — BeToH; 2 — nonepedHasn apmartypa; 3 — npogonbHasa apMartypa; 4 — cranedubpobeToH; 5 — HaknoHHoe ceyeHne

PucyHok 3 — Cxema OelcTBUS yCUnniA, BOCNpuHUMaeMblx 6etoHoM, ctanedunbpobeTtoHoM 1 nonepeYHon apmMarypom
B HaKNoHHOM ceveHmm narnbaemon KXKBK ¢ CPBO, ycTaHOBNEHHOW B PacTAHYTOM 30HE WU Ha BOKOBbLIX rpaHaxX

Monepe4Hyto cuny Qp, BOCIPMHUMaEMyo 6eTOHOM, BbIMMCAAKT No dopmyne

2
Q, =262 Ror 0. (19)
C
TAE ¢po — KO3MMPULMEHT, NPUHUMAEMbIV pasHbIM 1,5;
C — OnvHa NpoeKkLMKU HaKMOHHOMO CeYeHWs Ha MPOAONbHYK0 OCb KOHCTPYKUWMW. 3HadeHue C OOMKHO
Haxo4uTbCcA B AMana3oHe O,S-hb sC=s 2,5-hb.
Monepeynyto cuny Qg .., BOCIPUHUMAEMYH0 B HAKIIOHHOM cedexumn nuctamu COBO, pacnonoxeHHbIMm
Ha BOKOBbIX rpaHsix Marmbaemomr KOHCTPYKLMK, BEIYUCNSAOT No hopmyne

2
Poz 0" Ry 2Ry,

Qapw = c (20)

Monepe4Hyto cuny Q. BOCNPUHMMAEMYIO B HAKITOHHOM Ce4YeHWN NoNepeYHoin apMaTypoi (xomyTtamu),
BLIYUCTIAOT Mo hopmyne
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Qs = 95w Tsw ' C (21)

TAE (g, — KO3 DULMEHT, NpUHUMAEMLIA paBHbIM 0,75;
dg, — YCWUMME B MonepeqyHon apMaTtype Ha eAuHULY AMvHbI KOHCTPYKLWK, BblYUCNsAeMoe no opmyne
- Row Asw

Sw

9.2.2.3 PacueT Ha nonepedqHy cumy Mo nornoce MexAy HaKNOHHbIMKU cedeHusaMu narnbaembix KXBK
cC®BO, ycTaHOBNEHHOM TOMBKO B paCTAHYTOWN 30HE, NPOBOAAT, Kak A5 ene3obeToHHbIx, no ClM63.13330.2018.

(22)

Gsw

9.3 PacyeT KOMOMHUPOBaHHbIX }ene3ob6eTOHHbIX KOHCTPYKLUUA Mo XecTKocTu (nporubam)

1
9.3.1 NMpornbbl narmbaemblx U BHeLeHTpeHHO cxxaTbix KXXBK onpegenstoT no ux KpUBU3HE —, KOTOPYHD
BbIYUCMAKT NPU YCNOBUKN OTCYTCTBUA TpellmH B pacTaHyToin COBO no dopmyne J

1=[1) +(1) , (23)
r f'1 r 2

1 1 y
roe [— U|l—| — KPWUBWU3HbI COOTBETCTBEHHO OT HEMNPOAOIKUTEINBHOIO JENCTBUA KPATKOBPEMEHHBLIX HArpy3ok
1 2

F M OT NPOLOIMKMTENBHOTO AeCTBMA NOCTOSAHHBIX M BpPEMEHHbIX ANTMTENbHBIX Harpy3ok.
Mpwn Hanu4un TpewmnH B CPBO pacyeT npornboe KXBK npoeogaT no CI1 63.13330.2018, kak ans xe-
Ne306ETOHHBIX KOHCTPYKLIWA.

9.3.2 KpuBusHy F KXBK BblumcnsioT no dopmyne

!
.

ol

, (24)

roe D — n3rnbHas ecTKoCTb KOHCTPYKUWMW:

D = Eb'fred, (25)
rae Ired — MOMEHT UHepunn nNpuBeageHHoro nonepe4yHoro cev4eHma OTHOCUTENbHO LUeHTpa TAXeCTW, BbIHYUC-

nsgemelid no oopmyne

lreg =1+ Iy ogy + 570, (26)

roe | — MOMEHT MHepLMK BETOHHOrO CeYEeHUs OTHOCUTENBHO LEHTPA TSHKECTH,
lg, — MoMeHT nHepuun cedennss COBO OTHOCUTENBHO LIeHTpa TAXKECTW;
0g — KO3 PULMEHT NpUBEAEHUs MOAYNA YNPYrocTh apMaTtypbl kK GeToHy;
g — MOMEHT MHEepUMWN CTEPKHEN PaCTAHYTOW apMaTypb.
MomeHT uHepuun /o, cedenns COBO OTHOCUTENBHO LUEHTPa TAXKECTU BLIYUCTIAOT MO (hopmMyne

MoOMEHT NHepunn [ CTeKHEN PacTAHYTOW apMaTypbl BEIYUCIIAOT No popMyne
2
h
I =As-(?s] , (28)

rae hg — paccTosHue OT pacTaHYTOW apmaTypbl 40 BepxHen rpaum 6eToHa.
9.3.3 [nga BHeueHTpeHHO cxKaTbiX KXXBK ¢ cummeTpudHbiM pacnonoxeHnem COBO MOMEHT MHepLUn
NpUBEOEeHHOro NonepeyHoro cedeHuns /4 BLIMUCAAIOT no hopmMyne

leg =1+ 2:lgy o + [gas + I'gag (29)

10 KOHCTPYKTUBHbIE TpeboBaHuA

10.1 O6LWune NnonoxeHus

10.1.1 lns obecneYyeHnst KOHCTPYKTUBHOM HAAEXHOCTU U 3KCNNyaTauuoHHow npurogHoctu KXKBK noMmu-
Mo TpeboBaHUIM K pacueTy cneadyeT TakKe BbINONHATL KOHCTPYKTUBHEIE TPeBOBAHUA K reOMEeTPUYECKUM pas-
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MepaM M apMUPOBaHMWIO, a Takke K obecnevyeHno COBMeCTHON paboTel ctanedunbpobeToHHbIX NAUT (NMMCTOB)
CPBO ¢ MOHONUTHBLIM 6ETOHOM.

10.1.2 KOHCTpYKTUBHbIe TpeboBaHUS yCTaHABNMBAKT AM8 TEX CNy4Yaes, KOrga pacyeToMm He npeacTae-
nseTcA BO3MOXKHbIM NOMHOCTLI0 rapaHTMPOBaTL CONPOTUBMEHME KOHCTPYKLUWUM BHELHMM Harpy3kam 1 Bo3aei-
CTBMAM, MPU 3TOM KOHCTPYKTUBHbIE TpeboBaHus:

- ONPEeSensioT rpaHuyHble YCNOBWS, B Npeaenax KoTopbiX MOryT ObiTh MCNOMb30BaHbI MPUHATLIE pacyeT-
Hble MOMNOXeHUS;

- obecne4vnBaloT BbINONHEHWE TEXHOMOMMW U3rOTOBNEHNS KOMOUHWPOBAHHBLIX KOHCTPYKLWIA.

10.2 KoHCTpYKTUBHBLIE Tpe6oBaHUA K HecbeMHOW cTanedubpobeToHHoU onanybke

10.2.1 B nnutax (nuctax) COBO moryT BbITe NpeAycMOTpeHbl MpoeMbl AN5 YCTaHOBKU ABEPHLIX BNoKoB
M 3aKknafHblX AeTanein, OTBepCTUs Noa MPOXOLKMW, CTSXKKW, WNUNbkM. PopmMa, pasmep, KONMYEeCTBO U MECTO-
pacnonoxeHue 3aknagHbix AeTanen 1 OTBEPCTUA ONPedensaioT B MPOEKTHON JOKYMEHTaLUWK.

OtBepcTua B nnuTax (nuctax) onanybkyu Ansi NPonycka KPeneXHbIX 3N1eMEHTOB BbINOMHSOT NPU Maro-
TOBMNEHUWN NINUT (NTUCTOB) B MECTax, yKa3aHHbIX B MPOEKTHOW AOKyMeHTalUuKW, a npyM HeobxoaouMocT — B yxe
M3roTOBMEHHLIX NMUCTaX METOOOM CBEPEeHUs anMasHbiM MHCTPYMEHTOM.

10.2.2 PaccToaHue mexay Toukamu kpenneHus nnut (nuctoe) COBO k apmokapkacy apmoonarnyboyHo-
ro 6rnioka onpegensaT UCXOOS M3 pacyeTa UX Ha NPOYHOCTb W XKECTKOCTb MpW BO3AENCTBUN YCUMUA, BO3HKWKA-
IOLWMX OT JaBMNEHUs CBexeynoxeHHon beToHHon cMmecun no TOCT 34329.

10.2.3 [Ins noBbILUEHWS XeCTKOCTWU U HecyLlen cnocobHOCTU npu pacdeTHoM obocHoBaHuK nepef be-
TOHWPOBaHWEM BLIMOMNHAKT YCUMEHWE NUCTOB cTanedubpobeToHa € MCNOMNbL30BaHWEM WHBEHTAPHbLIX 3ne-
MeHToB. CeyeHue, KONMWYECTBO M MEeCTOpacrnoNOXeHWe WHBEHTApPHbLIX 3NEMEHTOB ONpedensiT pacydeToM
C YYETOM UX KpPENIIEHUS K LUMWUMbKaM apMoonanybouHkblX BrIOKOB MCXOOA U3 YCNOBWSA NpeaensHo AONYCTUMbIX
Bbirmboe onanybku no NTOCT 34329.

10.2.4 TNoBepxHOCTb cTaneubpobeTOHHbIX NNUT (NUMCTOB), KoTopasa OyOeT KOHTakTMpoBaTb C yKna-
AblBaeMbiM B apmoonanyboyHblid 6riok MOHONMMTHbIM GeToHOM, Ans obecnedeHWs aare3nmM C MOHOMUTHLIM
OeToHOM gomkHa obnagaTh eCTECTBEHHOW LLEepOXOBaTOCThLI. B TexHonorMyeckux pernaMeHTax Ha BeToHu-
pOBaHuWe criefyeT NpefycMoTpeTs MeponpusaTHUsi No NOArOTOBKE (OYMCTKE) 3TOW MOBEPXHOCTW NUCTa cTanedu-
©pobeToHa Nepen ykNnagKkoi MOHOMUTHOIO BeToHa.

10.3 KOHCTPYKTPIBHI:IE TPQGOBaHMH K KOMBMHMPOBaHHbIM KOHCTPYKUMAM U UX COeUNHEeHUAM

10.3.1 KoHcTpykTMBHbIE TpeboBaHUA kK NpOAONLHOMY W nonepevyHomMmy apMmupoBaHuto KXKBK npuHumatot
no CM 63.13330.2018.

10.3.2 Mnutel (nucTthl) COBO cnenyeT coeanHATL ¢ apMaTypHbIM Kapkacom apmoonanybodyHoro 6noka
¥ Mexdy cobol C MOMOLLBIO CTSKEK, DONTOB, WNWMeK v T.M., MPOXOASLMX Yepe3 oTBepcTUs B onanybke nvubo
KpensaLwmxcs K 3aknagHsiM getanam onanybku.

10.3.3 B apmoonanybo4yHbix Brniokax cTeH Ana npegoTBpalleHWst oTcnoeHua nnuT (nuctos) COBO
OT MOHOMUTHOTO GETOHA NPU PACYETHBLIX HAMPSKEHUAX CXKaTUs B MOHONMTHOM BetoHe Gonee 60 % ot R,
crnedyeT yCcTaHaBnuBaTh CTSDKKM, aHKepbl, TAMM Ha pacCTOSHUM OT Bepxa (HM3a) nucTa, He MpeBbillaloem
150 mm. MIx gnameTp v war ycTaHOBKW NPUHUMAIOT TaKUMK e, Kak U y 3aNeMeHTOB, KpensLnx nucTel onanyob-
KW K apMaTypHOMY Kapkacy.

10.3.4 Jonyckn k 3a30pam Mexay rpaHAMUN CThIKYEMbIX MAWUT (NMACTOB) apMoonanybo4Hbix 6brokos (/vnu
A0BOpHLIX 3aNIeMeHTOB) AOMKHbI BbITh NpUBeaeHbl B MPOeKTHON AoKyMeHTauuun. PacctosHue mexgy nnutaMmm
(nuctamun) apmoonanybo4Hbix BNoKoB (BKkNOYast 4ONYCK) AOMMKHO BbITh He Bonee 8 MM (MCXoOs U3 YCNOBUA,
4YTO Yepes HUX He JOITKHA BbiTEeKaTk caMOynnoTHAWaaca 6eToHHasa cmecs).
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MpunoxeHune A
(o6azaTtensHoe)

TpeboBaHUA K HecbeMHOW cTanedMbpobeToHHOW onany6bke

A.1 O6wKe nonoxeHus

A.1.1 Mnutel (nuetel) COBO cneayet narotaBnNMBaTh Ha NPeaNpPUATAK CTPOMTENBHOW MHOYCTPWUK, B COCTaB KOTOPO-
ro JOMKHbI BXOAUTEL 6ETOHOCMECUTENBHAA YCTAHOBKA W LEX MO MPOWU3BOACTBY MAUT (JIMCTOB).

A1.2 Mnutel (nuctel) COBO cnegyeT MarotaBnuBaTh M3 CaMOYNMNOTHAIOLWErocA Menko3epHucToro beToHa, B cocTas
KOTOPOro BKMKYeHa cTaneHan (hubpa, paBHOMEpPHO pacnpederneHHas B NMOCKOCTY U MO BbICOTE (TONLWWHE) nucTa onanybku.

A.1.3 CoBmecTHas pabota MaTpuubl 1 cTanbHoW hubpel obecnedeHa cuenneHnem 6eToHa MaTpuLbl C BONOKHAMU
hubpbl.

A.1.4 CopgepxaHue hndpel B eauHuue obbema CPb onpenenstoT npu nogbope coctaea ctanedunbpobeToHa B co-
OTBETCTBUM C TpebOoBaHMAMU K ero u3nKo-mexaHnyeckumM ceoicTeam. [na obecneyeHusa Tpebyemoi NMpoYyHoOCTU 1 Tpe-
LwuHocTorMkocT obbemHoe cogepxaHvne pubpbl gomkHo BeiTb He MeHee 1,5 %. MakcumaneHoe cogepaHue ubpel
OrpaHU4eHO BO3MOXHOCTbBIO M3roToBNeHWs ctanedgrbpobeToHHO cMeck ¢ paBHOMepHLIM pacnpefeneHvem nbpel (6e3
06pa3oBaHMsl KOMKOB).

A.2 MaTepuankl AnA M3rotoBneHus crtanecgubpodeToHa

A.2.1 [Ins n3roTOBNeHNs MaTpulbl, Kak NpaBuno, cnegyeT NpuMeHaTe noptnaHguemeHt LIEM O knacca He Huxke
42.5 no NOCT 31108. [ins narotoBneHus ctanecndbpobeToHOB NOBbLILLEHHOW OFHECTOMKOCTU PEKOMEHAYETCH NPUMEHATD
rMUHO3eMUCTbIA uemeHT no MOCT 969.

A.2.2 B ka4ecTBe MEefKOro 3anonHuTens cneayeT NpUMeHsiTe NecoK ¢ MoadyneM KpynHocTy He Gonee 2,0 no MOCT 8736.

A.2.3 [na obecnevyeHua ynoboyknagbiBaemocTu cTanedunbpobeToHHOW CMEecu W yrnydlleHus ee peonoruvye-
CKUX CBOWCTB B COCTaB MaTpuLbl 0683aTensHo BBOOAT MUHEpanbHbIE (AKTUBHBLIE U MHEPTHBIE) U XUMKWYeckue fobasku
no MOCT 24211.

A.2.4 Insa C®b HecbeMHoI onanybky cnegyeTt NPUMeHATb prbpy U3 cTarbHOW NPOBOSIOKA C HOPMAaTUBHBLIM 3HaYe-
HVWEM CONPOTUBMNEHMA CTanu pacTskeHuo He meHee 2400 MMMa. Ona usrotoBnenns ctanedunbpobeToHOB NOBLILLEHHON
OTHECTOWKOCTW pPEKOMEHOYETCA NPUMEHATE (hbpy N3 HEPXKaBEKOLLEN CTanu.

A.2.5 Ins oBecnedyeHun cuenneHus ctanbHo cubpel ¢ MaTpuuei (aHkepoBKM) BonokHa ubpbl AOMKHBI UMETh
aHKepbl HA KOHLIAX UM MEHSAOLLMUICA NO AnvHe npoduns (BONHUCTOCTb, MCKPUBINEHWE BOSIOKHA U T.1.).

C yyeTtom TonwmHel nucta COBEO guametp dmbpel gonxkeH GeiTh He Bonee 0,3 MM, a ee ANWHY cneayeT BoibupaTh
B AnanasoHe oT 15 0o 40 Mm.

PekomeHayeTca NpumMeHsTb hnbpy ¢ NaTyHW3UPOBaHHLIM MOKPLITUEM:!

- aHKepHylo aAnvHon He BGonee 30 mm;

- BOMHOBYIO AnNnHoOW He Bonee 20 Mm.

[onyckaeTca NpUMeHeHWe Opyrux TUNOB cTansHoW hubpel, obecnevmBaloLLMX 3a0aHHbIE XapaKTepUCTUKN cTane-
hmbpobeTtoHa 1 ctanenbpobeToHHON CMEecH.

A.3 CtanecpnbpobeToHHasa cMmechb

A.3.1 ns ctanecnbpobeToHHON CMECH HOPMUPYIOT Crieaylowmne noka3aTeni:
- Mapka no yaoboyknagbleaeMocTu, XapakTepusyemas pacnmsbiBoM CMeCH.

Mpumevyanume — PacnnbiB xapakTepuayeTcs AMaMeTpoM caMmoynnoTHAWencs ctanedudpobeToHHOM cMmecy
rocne cHATUA HopmaneHoro koHyca no FOCT 10181;

= MapKa no BA3KOCTU, XapakTepudyemanda BpeMeHeM pacTekaHnA 1'500.

MpumedaHne — iz — NOKasaTenb BA3KOCTWU CAMOYNNOTHAIOLLEACA CMECH, PaBHbIA BPEMEHN JOCTMKEHNS
CcMecblo pacnnbiea go guametpa 500 mm;

- BopooTAenexue, onpegengemoe no MOCT 10181—2014 (nyHKT 7.4).

A.3.2 MNokasatenu kadyecTtBa ctanecnbpobeToHHON cMecK A0MmKHbI ObiTk NMPUBEOEHbl B TEXHOMOTMYECKOM perna-
MeHTe Ha npoussogcTeo nnuT (nnctoe) CPBO u B kapTe no nogbopy cocTtaea ctanedrnbpobeToHHOM cMecK.

A.3.3 MNpu oTcyTcTBUKM TpeDOBaHUI K NOKazaTenaM KavecTBa cTaneubpobeToHHOW CMecK pekoMeHOYeTcs NPUHK-
MaTb WX CNeayLUe 3HAYEHUA:

- pacnneiB oT 660 go 750 mm;

- Bpema pacnnbeisa cmecu fo anametpa 500 Mm t5q, o1 3 fo S ¢;

- BogooTtaeneHuwe He 6onee 0,6 %.

A.4 CtanecpunbpobeToH

A.4.1 nsa CPBEO cneayet NnpumMeHATb cTanetnbpobeToH C XxapakTepucTUKaMn U X 3Ha4YeHUsMW, NpUBEOeHHbI-
Mu B 8.2.
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A.4.2 [Npn HeoBXoAMMOCTHK yYCTaHaBNMBAKT LOMONMHNTENbHLIE NOKa3aTenuy KavyecTea cranedubpobeToHa, Takme Kak:
- KO3 ULNEHT TEMNMNONPOBOAHOCTH;

- k02 PULMEHT TEMNEPATYPONPOBOAHOCTH;

- K09 OULMEHT ONUTENBHOM NPOYHOCTH.

A.4.3 KoadcbdpuumeHT TennonpoeogHoct CPB, n3roToBNeHHOro ucnons3oeaHneMm ubpel no A.2.2, ¢ NOBbILLEHW-
eM cogepaHuns gpnbpebl ymeHblaeTca. [na ctanecmbpobeToHa ¢ BONMHOBOW v aHkepHoW dombpamu gnametpom 0,3 MM
KoathprUMEHT TENMONPOBOOHOCTU MOXET BbITb NPUHAT paBHbIM 0,74 BT/(M:K), a koadppuLmeHT TeMnepaTyponpoBO4HO-
ctn — 2,9-10-7 m2/c.

A.4.4 HopmatusHble 3HaqeHns conpoTusnenns COB npu cxatum Ry, , B 3aBUCKMOCTM OT Knacca no npo4HocTy
Ha oxatne B; npuHumatot no tabnuue A.1.

Tabnwuya A1 — HopmaTuBHbiE 3HAUYEHWUS CONPOTUBNEHUA Ry, . Mla, ctanedubpobetoHa npu cxaTum

Knacc B/&60 B/70 B;80 B/20 BA0O Bf110 B120 B30 BA40
HopMaTtuBHLIE 3HAYEHWS 43 50 57 64 71 78 85 92 99

MpumedaHne — 3Ha4YeHNA HOPMATMBHOMO COMPOTUBNEHNUA ANSA Knaccos oT B, ao B,100 ykasaHsl cormacHo
CIN 360.1325800.2017, a ana knaccos ot B(10 go BA40, npegycmotpenHeix 8 FOCT P 59535, Bbi4MUCHEHBI C MCNOMb-
30BaHueM koadmumeHTa npnameHHon npoyHoctn 0,71, kak ana Bf100.

A.4.5 HopmaTtuBHble 3Ha4deHusa conpoTueneHna CPB oceBoMy pacTAKEHWMIO U PACTSHXKEHMIO NpY uarnbe npuHUMaloT
paBHLIMW YUCINOBOWN XapakTepUCTUKE COOTBETCTBYIOLLErD Knacca.

Ona nnut (nuctoe) COBO cnegyeT npumeHaTe CHOE cnenyrolwmnx KNaccos:

- Npu1 0ceBoM pacTskeHun: By6,8; B,7.2; 7,6, B8,0, B8 4;

- NpKY pacTsKeHun nNpu usrude: Bﬂb12,0; Bﬂb12,4; Bﬂb12,8; Bﬂb13,2; Bﬂb1 3.,6; Bﬂb14,0; Bﬁb14,4; Bﬁb14,8; Bﬁb15,2;
B;,15,6; B, 16,0; By, 16,4; B 16.8; Byyp17,2; By, 17,6; By, 18,0, By 18.4; Byp18,8; By, 19,2; By 19.6; B,20,0; Byy20,4;
B:,20.8; By, 21,2; By, 21,6; B, 22,0.

MpumedaHne — Knacchl Ha OCEBOE PACTAXEHKME W KNacchl Ha pacTseHne npu narnbe 0o By,20.0 npuHATL
no MOCT P 59535. Ha pacTtaxeHue npu narnbe nobaeneHsl 6onee BbICOKWE KNACCHI.

A.4.6 PacuetHele 3HavyeHusa conpotuBneHns COB npu cxatum gons pacyeta no npegenbHblM COCTOAHWUAM NepBon
rpPynnel NpuBeaeHsl B Tabnuue A.2.

Tabnwuua A.2— PacyeTHble 3Ha4eHus conpoTtueneHdnsa COE npu cxatum, MlMa

Knacc B#60 B0 B0 B0 B100 BA10 BA20 B30 Bf140
HopMaTuBHbIe 3HaYeHUs 33,0 37,0 41,0 44,0 475 50,1 52,4 54,4 56,1

Mpumedanne — 3Ha4eHWs pacyeTHOTO COMPOTUBIEHUA Ansa knaccos oT By go BAOO ykasaHel cornacHo
CI1 360.1325800.2017, a ans knaccos oT B;110 ao B£140, npegycmoTperHbix B TOCT P 59535, BbIMACNEHBI C UCMOMb-
30BaHKeM KoahpuuneHToB, ycTaHoBneHHbIx CIT 63.13330.2018.

A.4.7 Pac4eTHble 3Ha4yeHua conpoTtueneHna CPb npu pacTsKeHW M pacTsxeHun npu usrube ansa pacyera no npe-
OenbHbIM COCTOAHMAM NepBOW rpynnbl NpueeneHsl B Tabnvuax A.3 u A4,
A.4.8 PacueTHble 3Ha4eHusa conpoTuenenHna CPB npu cpese BaBoe Gorblue, YEM MpY OCEBOM pacTAXEHUN.

Tabnuya A.3 — PacyeTHble 3Ha4eHus conpoTtuerneHua CPb npu pactsbkeHun, MlMa

Knacc B.6.8 B;7.2 B,7.6 B;8.0 B;8,4
HopmaTtuBHOe 3HaveHue 52 55 5,8 6,2 6.5
MpumevaHne — KoadhpduuneHT HageHoOCTU NpUHAT cornacHo CI1 360.1325800.2017 paBHbiM 1,3.

Tabnuya A4 — PacyeTHble 3Ha4yeHua conpotuBneHna COE Ha pacTskeHue npu uarnbe, MlMa

Knacc By,12,0 | Byy12,4 | Byy12,8 | By, 13,2 | Byp13,6 | Byy14.0 | By 14.4 | By, 14,8 | Byy15,2
HopmaTtueHbie 3Ha4eHns 9,2 9.5 9.8 10,2 10,5 10,8 11,1 1.4 1.7
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lpodomxeHue mabnuyel A.4

Knacc Bp15.6 | Bau16,0 | By, 16,4 | B 16,8 | By17.2 | By 17.6 | By 18,0 | By, 18,4 | By,18.8
HopmaTtugHsie sHa4seHus 12,0 12,3 12,6 12,9 13,2 13,5 13,8 14,2 14,5

OkoHyaHue mabnuusi A.4

Knacc Bsp19.2 | Byp19.6 | Bg,20,0 | By20,4 | Brp20,8 | Byp21,2 | Byy21.6 | Bg,22,0 —
HopmaTtueHsie 3Ha4seHus 14,8 15,1 15,4 15.7 16,0 16,3 16,6 16,9 —
MpumevyaHune — KoadpuumeHT HAQEKHOCTU NPUHAT TAKAM XKe, KaK U NP1 OCEBOM PacTsKeHUW, paBHbim 1,3.

[ns pacyeTta no npegensHbIM COCTOAHUSAM BTOPOI IPpynnbl 3HaYeHue koaddurueHTa HagexxHocTu no ctanedubpo-
DeToHy ANA BCEX BUAOB HAMPSXKEHHOTO COCTOAHWA MPUHMMAKOT paBHbIM 1,0.

A.4.9 B HeoGXOoOMMbIX Cny4asix pacyeTHble 3HAYeHWs MPOYHOCTHLIX XapakTepucTuk CPB Ry U Ry, yMHOXaKT
Ha KO3 PULUNEHTBI YCNIOBWIA paboThl yg,q, YUMTEIBAIOLINE BIMAHUE ANMTENBHOCTI AENCTBNSA CTATUYECKOWN HArpyaKu:

- Y1 = 1.0 Npy O8ACTBUM BCEX HArpy30K, BKMOYAsA KPATKOBPEMEHHbIE Harpy3sku;

= Yy = 0,9 Npn AENCTBUM TOMBKO NOCTOAHHBIX N ANWTENBHLIX HArPY30K.

A.4.10 BrnuaHuMe nonepemMeHHOro 3aMopakKMBaHWs M OTTavBaHWA, OTPULATENBHLIX TEMMEPATYP, a TakkKe Bhax-
HOCTU OKpy>Kawwen cpeabl anga ctanedunbpobetoHoB, npuMmeHseMblx ana CPBO, He yuMTbIBAOT B CBA3N C BbICOKON
NMOTHOCTbIO, BOAOHENPOHWLIAEMOCTBIO U MOPO30CTONKOCThI0 COB.

A.4.11 OcHOBHbIMK AedopMaUMOoHHBIMKU XapakTepucTukamn CPb asnatTca:

- NpefernbHble OTHOCKUTENBHEIE AedOopMaLK NMPK OCEBOM CKATUW &g, OCEBOM PACTAXEHUN &g U PACTSKEHUN MPK
narube eg,q;

- MOfyrlb YNPYrocTy (Mpy CKATUK N PACTKEHUU) Eg;

- MOAdynb YNPYrocTy Npu pacTshkeHun npu uarnbe Ep

- KoathhuUKneHT nonepeyHoi dedopmaunm (kosddunumeHT MyaccoHa) vy,

- KO3thPULUMEHT NON3y4ecTn Osp,cr

- KO3(PMUUMEHT NMHENHON TeMnepaTypHon AehopMaLnnt g, .

A.4.12 Ecnn 3HadeHns npedenbHbIX OTHOCUTENBHLIX AedopMaunii COE, cooTBeTCTBYOWMX Npeaeny npoYHOCTH,
He npuBedeHbl B TEXHWYECKOW OOKyMeHTauun Ha nnutel (NucTel) COBO, To MX NPUHUMAOT paBHLIMU:

a) NPy HEMPOLOIKUTENBHOM AENCTBUN Harpy3Kku:

1) &gy = 0,0025 — npu ocesom cxatum,
2) £g,p = 0,0002 — npu 0CEBOM PaCTHKEHNMN,
3) &40 = 0,008 — npw pacTaxeHun npu narnbe;

6) Npwn ANUTENBLHOM AEWCTBUN HArPy3KK:

1) £gyp = 0,00425 — npu oceBOM CxKaTUK,
2) egn = 0,0006 — npu OCEBOM PACTAKEHWUMN.

A.4.13 lMpu ctaTmyeckoM OEWCTBUKM HarpyskKu 3HavyeHus MoAynsa ynpyroctu (oedopmauun) ctanecpunbpobeToHa
NMPUHUMAIOT paBHLIMU:

- Ep, — no tabnuue A.5;

- Epr= 23000 MMa;

- Gy, = 16000 MMMa.

Ta6nuua A5 — 3Hadenua moayna ynpyroctn COB npu cxatm n pactskeHun Eq, Mla

Knacc B60 B/70 B8O B20 B/100 Bf110 BA20 B/130 B/140
HopmaTusHbIe 3HaYeHNs 36,0 37,0 38,0 39,0 40,0 41,0 42,0 42.0 42,0

[Mpn pacyeTe Ha AuHaMUYeckue Harpysku Mmoaynu gecopmMauuin COB cnegyet yMHOXaTh Ha KoadduumeHT 1,2,
A.4.14 Mpwn AnvTEenNsHOM OSNCTBUN HArPY3Ku 3HaueHne moayns aechopmaunii COb E, - BEIMMCNAOT Mo (opmyre

__Es
1+q’ﬂ:,cr
KoachdbuumeHT nonaydectn CPB ¢g, . NpuHuMaloT no Tabnuue A.6.

Ep,

LT

(A1)

Tabnuua A.6 — 3HaveHue koahduumeHTa nonayyectu COb

OTHOCUTENbHAA BNaxHOCTL Bo3ayxa, % | KoathdpuupnenT nonaydectu cranedubpobetoHa og, ..
Bbiwe 75 | 1,0
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OkoHyaHue mabnuus! A.6

OTHocUTENBHAsA BNaXHOCTE BO3ayxa, % KoadhcprumenT nonsyyectu cranedubpobetora ¢y, .,

40—75 1,4
Huxe 40 2,0

MpumevyaHune — OTHOCUTENBHYK BMNaXHOCTE BO3OyXa OKpy:Kalwowen cpegobl npuHumairT no Cll
131.13330.2020 kak cpegHeMeca4Hy Hanbonee Tennoro Mecsala Ang panoHa cTpoMTenscTea.

A.4.15 3HayeHue koadhdunumreHTa nonepevHon gedopmauun (koadduumnerTta MNyaccoHa) COE npuHumaioT pas-
Heim 0,20.

A.4.16 3HayeHne koadhdUUMEHTA NUHERHON TemnepaTypHol gedopMaumm COE npu MameHeHUW TemnepaTypbl
oT MuHyc 40 °C po nmoc 50 °C npuHumalot pasHbiM 1:107° °C 1,

A.5 Tpe6oBaHua K pacuety nnut (nuctos) COPBE0

A.5.1 O6bwme nonoxeHua

A.5.1.1 Mnutel (NncTel) COBO paccumMThIBAKOT Ha KPaTKOBPEMEHHOE AeNCTBUE HArpy3Ku.

A.5.1.2 Pacyet nnut (nuctoB) COEO crneayeT npoBoOUTb MO MPOYHOCTY, KECTKOCTU M TPELMHOCTOMKOCTU MPU UX
paboTe Ha BOCNpUATME OABMEHWA CBEXEYNoXeHHoW BeToHHOW cmecu npu BeToHMpoBaHuK apmoonanybo4HbIX Brokos.
Mpy 9TOM pac4eTHbIE CXEMbl AOMKHbI OTBEYATE MPUHATHIM KOHCTPYKTUBHBIM PELLUEHUSAM.

A.5.1.3 MNpw pacyete NnUT (NMCTOB) Ha Harpy3kM oT BETOHHOW CMecH, YKNaablBaeMoi B apmoonanyboyHbie 6rnokuy,
crnefdyeT y4uTbIBaTh, YTO MX OMOPaMU CNYXaT CTalbHbIe LWMUMBKU U CTSXKKKW, COeaMHAOLWME MNUTY (NUCT) C aneMeHTamu
apmMoKapkaca unv gpyron naHeneo apmoonanybo4Horo brnoka.

A.5.1.4 PacueTel nnuT (nuctoe) CPBO cneayeT NpoBOAWTL NO NpedenbHbIM COCTOAHUAM, BKITOYAKLWMUM!:

- NnpefenbHble COCTOSHUS NEPBON rPYNMbl, NPUBOAALLME K NONHOW HENMPUIOAHOCTK K 3KCMyaTaumum onanybku B npo-
uecce yknagku 6etoHa B apmoonanyboyHblin 6nok;

- NnpefenbHble COCTOSHUA BTOPOWM TPYNMbl, MPUBOASALLME K HApYLUEHWK B Npouecce yKNagkM MOHONMMTHoro 6etoHa
B apMoonany6o4Hblii Bnok TpeboBaHuii, NpeabABNAeMbIX K reOMETPUYECKUM XapaKkTepUCTUKaM.

A.5.1.5 PacyeTbl No npegensHeIM COCTOAHUAM NEpPBOW MPynnbl BKIIOYAKT pacyeT:

- N0 NPOYHOCTH;

- YCTOM4YMBOCTM DOPMEI.

A.5.1.6 PacyeTbl NMCTOB MO NPOYHOCTK CriedyeT NPOBOAMTL MCXOAS U3 TOMO, YTO YCUMUS, HanpsxeHus 1 gedopma-
ummn B onanybke OT pasnuyHbIX BO3OEMCTBUIA B NPOLIECCe TPaHCNOPTUPOBAaHWA, MOHTaXa WM YKNaakv B apMoonanyboyHeie
6noku BeToHa C y4eTOM Ha4yanbHOMO HanpsKEHHOTO COCTOAHWMA He AOSKHbI NPEeBbILaTe COOTBETCTBYHLUMX 3HAYEHWA,
YCTaHOBMNEHHBLIX AOKYMEHTaMu No cTaHAapTu3auui.

A.5.1.7 PacueTtkbl no ycTon4MBOCTU (DOPMbI NUCTOB, @ TAKKe Mo YCTOMYMBOCTM MOMOXEHUA [C Y4ETOM COBMECTHOW
paboTbl MNKUTLI (NMMCTA) C apMOKAPKacoOM Y MOHT&KHBIMU W TPAHCMOPTHBEIMU KOHCTPYKLMSAMMW 1 npucnocobnexnnsamMu] cnegy-
€T NPOBOAWTE COMMACHO YKa3aHWaM AOKYMEHTOB MO CTaHAapT13aumn Ha OTAenbHbIE BUABI KOHCTPYKLWA.

A.5.1.8 Pacuyet nnut (nuctoe) CPBO no obpazoBaHMO TPELWWH CreayeT NpoBOAMTL MCXO4A M3 TOro, MTO YCUIKA,
HanpsXeHusa unn gedopmaunn B HUX OT pasnMyiHbIX BO3AEWCTBUI HE JOMKHbI Bbi3blBaTb 0OpasoBaHUs TPELLWH.

A.5.1.9 Pacuer nnut (nuctoe) COBEO no gedopmaumsaM cnedyeT NpoOBOAUTE MCXoQA M3 TOro, YTO MX nporubbl
OT pasnnyHbIX BO3AENCTBUA He AOMKHbI NPEBbIWAaTE COOTBETCTBYIOLMX NPEAENBHO AONYCTUMbIX 3HAYEHWUNA.

A.5.1.10 Pacuet nnut (nnctoe) CPBO no npegenbHbiM COCTOAHWUAM MPOBOAAT MO HAMPSKEHUAM, YCUNUAM U Ae-
dhopmMaLMaAM, BbIYMCNEHHBIM OT BHELLIHWX BO3AEWCTBUA C YY4ETOM (OU3NYECKON HEMUHENHOCTM (Heynpyrux aedopmaumni).

A.5.1.11 MNpw pabote HecbeMHon CPBO Kak cTaTudeckn HeonpedenvMon KOHCTPYKUWK criedyeT yYnTblBaTk nepe-
pacnpefeneHue ycunuii B afieMeHTax cucTembl BCNeACcTBUE Heynpyrnx gedopmaunii ctanedubpobetoHa BAMoTe A0 BO3-
HWKHOBEHWS NPeaenbHOro COCTOSHUSA B aNeMeHTe.

Mpw oTCYTCTBMWM METOOOB pacyeTa, y4uTbIBALWMX Heynpyrine ceoictea ctanedwmbpobetoHa, a Takke Ana npeg-
BAPUTENBHBIX PACHETOB YCUIUA W HaMNpsXKeHWs B CTATMYECKM HEONPEAENVMBIX KOHCTPYKUMAX AOMYyCKaeTcs onpenenaTb
B NPEANOnoXeHn 1Ux ynpyron padoTel.

A.5.1.12 lMNpwn pacdeTe HeckbemHo CPBEO no npo4yHOCTH U AedhopmaLsaMm Ha OCHOBE METOOA KOHEYHbIX 3/1EMEHTOB
[OMKHbI BbITe NMPOBEPEHBI YCNOBUA MPOYHOCTU W ANA BCEX KOHEYHbIX 3MEMEHTOB, COCTaBNAKWMX KOHCTpyKUmMio. Mpu
OLEHKE NPEeAEenEHOro COCTOAHMA MO NPOYHOCTY AOMNYCKAETCA Nonarate OTAEMNbHLIE KOHEYHbIE SNEMEHThI PaspyLUeHHbIMW.

A.5.1.13 OnpegeneHne npedenbHbIX YCUNWMIA U gedopmaumia B nnmtax (nuctax) COBO cnegyeT npoBoguTb Ha 0C-
HOBE pacyeTHbIX cxem (Mogeneit), Hanbonee GnMM3KO OTBEYAOWNX peanbHOMY (MU3MYEecKoMy XapakTepy paboTbl KOH-
CTPYKUWMIA 1 MaTepuarnoe B paccMaTpyvBaemMoM npeaernbHOM COCTOSHUM.

A.5.1.14 HopmaTuBHbIe 3Ha4YeHWA Harpy3oK 1 Bo3nencTBriA, KO3ULKUEHTOB COYETaHWUIA, KO3 PUUNEHTOB HAOEX-
HOCTW No Harpyske npuHumatroT no Cr1 20.13330.2016.

A.5.1.15 Pacuetbl nnut (nanenen) COBO nposogaT Ha gencTBue M3rvbarLlwmx MOMEHTOR, MPOJONBHBIX CUI, None-
PEYHBIX CWM, a TaKKe HAa MECTHOE OEACTBUE HArpy3Kku.
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A.5.1.16 MNpwu pacyete nnuT (nuctoe) CPBO cnegyeT NpMHMMAaThL BO BHMMaHWe HanpaBneHue 4eACTBMA BHELUHMX CUIT:

- MO HOpManw K NrocKoCTW NUCTOB Npu BETOHVPOBaHWUY;

- B NMOCKOCTW NUCTOB NPWU TPAHCMOPTUPOBAHWUU Y MOHTaXe.

A.5.1.17 MNpw pacyeTe Ha BO3AEHACTBUE YCUITUIA, BOZHUKAKOLLMX MPW NOAbEME NUCTOB, TPAHCMOPTUPOBaHUN U MOHTa-
)Ke, Harpyaky OT Macchl NicTa cnegyet nNpuHUMaTh ¢ KO3 OULNEHTOM AMHAMUYHOCTU, PABHBIM:

- 1,60 — npw TpaHCnopTMpPOBaHWHK;

- 1,40 — npv nogbeMe U MOHTaxe.

[onyckaetca npuHumMaTs bonee HU3kne, 0DOCHOBaHHLIE B YCTAHOBIMEHHOM MOPSAOKE 3Ha4eHWs Ko3(pULMEHTOB
AMHAMUYHOCTI, HO He Hke 1,25.

A.5.1.18 PacueTt cnenyeTt npoBognTe No Havbornee onacHbIM CEYEHUSM HA OCHOBE PAaCHETHbIX MOAEene B YCNOBUAX
MOCKOr0 HaNpsXKEHHOTo COCTOAHMS.

A.5.2 TpeGoBaHus K pacyety nnut (nuctoB) CPBO no npo4yHocTH

A.5.2.1 Pacyet nnut (nuctos) C@BO no npoyHOCTM NpoBoaAT:

- N0 HOPMAarnbHBIM CeYeHUaM (NpY AeACTBUA U3rMbalolLmMXx MOMEHTOB U NPOACMBHLIX CUN) — MO HENUHEWHOW Oe-
thopmaLnoHHOW Mogenu;

- NO NpegenbHbIM YCUITUSM;

- Ha MECTHOE OEeNCTBME Harpy3kv (MECTHOE cxaTue, Cpes, NpoaaBnuBaHne);

- MO HAKMOHHBLIM CEYEHUAM (NPK OeWCTBUM NOMEepeYHbIX Cin).

A.5.2.2 Pacyet no npoyHocTu NnuT (nuctos) CPEO no npeaensbHbIM YCUINUAM NPOBOAAT MCXOAA U3 TOTO, YTO yeunue
OT BHELUHWX HArpy30K 1 BO3AENCTBUIA F B paccMaTpuBaeMOM CEe4EHUW He JOIDKHO MpeBbIlaTh NpeaensHoro yeunua F .,
KOTOPOE MOXET ObiTh BOCMPUHATO 3ANEMEHTOM B 3TOM CEYEHUW:

FsF,. (A.2)

A.5.2.3 Mnutel (nucTel) COBEO B 3aBUCUMOCTU OT YCNOBMK UX paboTel U TpebosaHwuii, NpeabaABnaeMbIX K HAM, cre-
OYET paccyYUTLIBaTE MO HOPMAMNbHLIM CEYEHUAM MO MpeaernbHbIM YCUNUAM C YY4ETOM COMPOTUBIEHUS cTanedndpobeToHa
pPacTAHYTOW 30HbI.

A.5.2.4 MNpw pacyeTe BHELEHTPeHHO cxaTbix nnuT (nuctoB) COEO cneayeT yunTbiBaTh BNUAHWE NPOLONBHOMO 13-
rmba u cny4anHbiX 3KCLEHTPUCUTETOB.

A.5.2.5 PacyeT no npegensHbIM YCUNMAM criedyeT NpoBOAWTL, ONpefenss npedenbHble YCUMWs, KOTopble MOryT
ObITb BOCNPUHATLI B HOPMaslbHOM CEYEHUM UCX0OH U3 CNEeaYHOLIMX MOMOKEHWUN:

- COMPOTVBMEHUE PACTSKEHMIO MPUHMMAKOT pPaBHbIM PacyeTHOMY COMPOTUBMEHUIO cTanedubpobeToHa oceBomy
PacTsHKEHWO Ry,

- CONPOTUBIEHIE CHKATUIO MPUHUMAIOT PaBHbIM PaCYETHOMY COMPOTUBIEHUIO CcTanedubpobeToHa OceBOMY CxaTuio Ry,

A.5.2.6 PacueT no HenvHelHOW gechopMaLWMOHHOW MOAEeNW NPOBOAAT HAa OCHOBe AuarpaMm COCTOsHMA cTanedu-
BbpobeToHa UCXoaa W3 rMNOTe3kbl NNOCKUX CeMeHUid. KpuTeprmem NpoYyHOCTY HOPMANLBHLIX CEYEHUI SBAAETCA OOCTUHKEHNE
npeaenbsHbIX OTHOCUTENBHBIX AedopMauuni B ctanedmbpobeToHe.

A.5.2.7 B cBA3K ¢ TEM, 4TO NNUTLI (MMcThl) COBEO aBnaoTCs NNOCKUMK 3aneMeHTaMK, pacyeT no NPOYHOCTU HAKIMOH-
HbIX CeYeHuin He TpebyeTcA.

A.5.3 TpeGoBaHua K pacuyeTy nnuT (nuctoB) CPBEO no gedcropmaumam

A.5.3.1 Pacyet nnut (nuctoe) CPEO no gedopmaumsm NpoBogaT MCXOOHA U3 YCNOBUSA, YTo Nporudel foT AelncTeus
BHELUHe Harpysky He AOMKHbI NPeBbIaTh NPeaernbHO A0NYCTUMBIX 3Ha4eHMA NPOrnboB UNK NepemeLleHnii f .

f<fy, (A.3)

A.5.3.2 Mpornbel nnut (nuctoe) COBEO onpegenstoT no 06LWKMM NpaBunamM CTPOUTENbHON MEXaHMKN.

A.5.3.3 B 1ex cnyyasx, korga nporndel nnut (nuctoe) COEO B ocHOBHOM 3aBUCAT OT M3rMBHLIX gechopmaunii, 3Ha-
YyeHus NpornboB oNpedensaoT Mo KPUBM3HE UMK MO XECTKOCTH.

A.5.3.4 KpusuaHy nnuT (nuctoB) COBO onpenendioT Kak YacTHOE OT AeneHns narnbaiollero MOMeHTa Ha KeCcTKOCTb
cranecnbpobeToHHOrO ceveHns npu narnbe.

A.5.3.5 XecTkocTe paccmatpuBaemoro ceveHnsa nnuT (nuctoe) COEO onpegenaoT no obwmm npaBunamM CTpou-
TeNbHOW MeXaHWKW, NPUHUMAS NTMHENHYH 3aBUCUMOCTb MEXOY HanpsbkeHUAMU 1 AepopMauusmMu.

A.5.3.6 BriuaHue Heynpyrix gedopmauuii ctanedgunbpobeToHa y4uTbIBalOT C NOMOLBK NpUBegeHHOro Mogyns ae-
dhopmaumin ctanedubpobetoHa.

A.5.3.7 KpuBunany 1 npogonkeHble aedopmaumm nnut (nuctos) COBO Taieke onpeaensaoT no HenuHeHon gedop-
MaLMOHHOW MOZEMNMW NCXOAA U3 YPaBHEHUA PABHOBECUS BHELUHWX W BHYTPEHHWUX YCUMWIA, ASUCTBYIOLWMX B HOPManbHOM
CEeYeHMM 3NemMeHTa, TMNoTe3bl NITOCKMX CeYEHUI, AuarpamMmm cocTosHuUA cTanedubpobeToHa.

A.5.3.8 PacueT gecdopmaumin nnut (nuctoe) CPBO cnenyeT npoBoaUTbL C YY4E€TOM ONUTENbLHOCTU AENCTBUA Harpy-
30K, YCTaHABMUBAEMbIX COOTBETCTBYHOLUMMM OKYMEHTAMU NO CTaHAAPTU3aLMUN.

A.5.3.9 Mporub nnut (nuctos) COEO B npouecce TpaHCNOPTUPOBAHWA WM MOHTaXa He OoMmKeH npesbiwats 1/150
nponeta u 1/75 BblneTa KOHCONW.
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A.5.3.10 Mo TpelLMHOCTONKOCTM NNnThl (M1CcTel) CPEO Npu X M3roTOBMEHMMW, TPAHCMOPTUPOBAHMN, MOHTaxe 1 be-
TOHMPOBAHWM COOTBETCTBYIOT NEPBOW KaTeropvuu no TpelumHocTonkocTk no Cl1 63.13330.2018, 1.e. obpasoBaHue B HUX
TPELUWH He AoMycKaeTcs.

A.5.3.11 B kavecTBe pabo4yvx guarpaMmmMm B 3aBUCMMOCTU OT BUMAA UOpPELI U NpoueHTa apMUpPOBaHUSA MPUHUMALOT
YMPOLIEHHbIE KYCOYHO-NMHERHbIe anarpaMmel (pucyHok A.1), npu oceBoM CKaTUW, PACTSKEHUU U M3rnbe — NUHEenHble,
OBYXIUHEWHbBIE UNW TPEXNUHENHDBIE.

Gp A [+7:) A
= = Cas=Cpn=F
Tpp= O™ Rm 2~ bl i}
G
arctgE, arctgEyp
0 Emy Ep 0 Em Emp Ep
a8 — NWHeRAHasn AnarpaMma CKaThA W pacTAXeHWA 6— AByXJ'MHeﬁHaﬂ AvarpaMmmMa CxaTiA
Om ‘
GM=GM=R",
O
O3
arcigE g
! =
0 Em Eg=Em2 Em3 Em

& — TpexnuHeitHas guarpamMma npy usrube

PucyHok A.1 — [uarpammbl cocTosiHus CPb

A.5.3.12 Hanpsxenua 8 CPb oy, cornacHo OBYXNWHEWHOW AuarpaMmme COCTOAHUS ONPEAEnsioT B 3aBUCUMOCTM
OT OTHOCUTENbHbIX AiethopMaLnii £
- npn 0 < g4 < no hopmyne

Sty = £piEpps (A4)

- NPU £, < &5, < €55 NO HOPMYNE
S = Ry (A-5)

A.5.3.13 Tak Kak Npu 0CeBOM pacTsxeHun 1 cxatum CPB ¢ maTpuLei U3 MernKkoaepHUCTOro 6eToHa 3HaueHNs &gy
W £g, PA3NUYAKOTCA HE3HAYUTENbHO, TO JOMYCKAETCA NPUMEHATL NIMHENHYI0 Auarpammy.

Hanpskenus B COB o, cornacHo ynpoLeHHOoN NMHERHON AuarpaMme onpeaensaoT B 3aBUCUMOCTH OT OTHOCUTENb-
HbIX dedbopMaUni g,

- npn 0 < gy, < g5, N0 opmyne (A.4);

- NPU £gy N0 dhopmyne (A.5).

A.5.3.14 Hanpssketua B COBb o cOMmMacHO TPeXNUHEWHON AUarpaMme COCTOSHWSA OMPEAEnsioT B 3aBUCUMOCTH
OT OTHOCUTENMbHLIX AedopMaLnii £g, No opmyne

O = (1_%]M+m_ (A.6)
Ry Jemo—2m1 g
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npu 0 < &g < £, NO chopmyne (A.4),

MPU g4 < &4, S £5 N0 Popmyne (A.5).

A.5.3.15 3HauyeHunsa HanpskeHud U aecpopMaumii ana COB npuHuMarloT ¢ ydetoM ykasaHui CI1 63.13330.2018
(pasgen 6) paBHbIMU:

Oy = 0,85Ry,;

OS2 = Opo = R

g3 = 0,6Rp;
op1 = 0,85(Ry/Epy):
o0 = 0,015

A.6 Pacuet nnut (nnctoB) CPB0 no NnpoYyHOCTH Ha gerncTBUe M3rnbarWmx MOMEHTOB M NPOOONbHLIX CUN

A.6.1 Obwume nonoxeHUA

A.6.1.1 PacyeT no npovHocTu nnut (nuctos) COEO npu gencTBUM N3rnbaiowmnx MOMEHTOB WU NPOJOMBHbIX cUn (BHe-
LeHTPeHHOEe CxaTtne) NPOBOAAT ANA CeMeHWI, HopManbHbIX K UX NPOAONbHON OCK.

A.6.1.2 PacyeT no npo4HOCTA HOPManbHbIX CEYEHUIA CneayeT NPOBOAWTL HA OCHOBE NPEeAenbHbIX YCUMNIA,

A.6.1.3 PacyeTHble conpoTueneHvs CPB cxaTuio Ry, pacTaXeHUO Ry, M Ha pacTsikeHue npu narube npuHumatot
no A4.6, Ad.7.

A.6.2 Pacuet nnut (nuctoB) CPBO Ha n3rub

A.6.2.1 Pacyet no npoyHocti nnut (nuctoB) COBO Ha narnd M BeINONHAIOT ucxoga u3 Toro, YTo:

MsM (A.7)

ult

roe M, — npeaentHeId M3rnbaloLLil MOMEHT, KOTOPBIA MOXET BbiTh BOCMPUHAT CEYEHUEM.
A.6.2.2 MNpegensHbiid nsrnbatowmin MOMeHT M, HaXoOaAT UCXOAS U3 TOTO, YTO B NPEeaernbHOM COCTOAHUM paspylie-

HWE MPOMCXOOMUT B PACTAHYTOW 30HE Npu docTwkeHun CPb npegena npoYHOCTY Ha PacTaxKeHre npv uarnbe Ry .
A.6.2.3 lNpu pacyeTe No ynpyroni Mogeny NpvHMMatoT, YTo paspyLlleHre NPOVCXOAMT B PacTAHYTON 30HE, M BHYTPEH-

HWA M3rnbaroLwnin MOMEHT ONpeaensaroT No NpaBunam CTPOUTENBHOW MEXaHUKW.

A.7 Pacuet nnut (nuctoB) COBO Ha nokanbHbIe BO3AeUCTBUA Harpy3ku

A.7.1 Mnutel (nuctel) CPBO, Ha KoTOpble AEMCTBYIOT COCPEAOTOMEHHbIe CUMbI, PacCYMTbIBAKOT Ha cpe3 W npoaa-
BMUBaHWE.

A.7.2 Tpu pacyeTe Ha cpe3 W NpoaaBnuBaHue NpUHUMAlOT, YTO cocpenoTodeHHasn cuna nepepaetca Ha CPEBO ye-
pea Nnowaaky 3afgaHHbIX pa3MepoB, HaNpUMep Yepes Wanby 3a4aHHoro AMameTpa.

A.7.3 lNpu pacyeTe Ha cpe3 NPUHMMAIOT, YTO 30HA paspyLeHra NNUThl (MMcTa) BOKPYT Wwanbel Mana n He NpeBoCcXo-
ant 1,5 Mmm. PacyeT Ha cpe3 NpoBOAAT MCX04A M3 TOrO, YTO:

F<F, (A.8)
raoe F — BHeLWHsA cuna, AeWCTBYtoWas no HOpManu K nAoCKOCTU NAWTLI (ucTa);
F¢ — cuna, BocnpuHumaemas COB npu cpese u BeMMciAeMan no opmyne
Fst = Repr2-uhyp, (A.9)
roe u — NepuMeTp KOHTYpa pac4YeTHOro NonepeyHoro Ce4eHus, BelYucnsaemelil no dopmyne
u=m(2-hg + d, (A.10)

roe d — guameTp wanobl.

A.7.4 PacyeT Ha npogaBnueBaHKe BbIMONHAT Torda, Korga 3o0Ha paspyleHua COB Bokpyr wanbbl MeHee OBYX
AnameTpoB Wwanbel. B aToM AvanasoHe 3HadeHue cunel, BocnpuHumMaemon COE npu npogaBnuBaHuu, Fpr, BbIYUCNAKT
no gopmyne

For = Ripgy -, (A.11)

A.7.5 Ecnn ycrioBue (A.8) He BbINOMHSAETCH, TO B KOHCTPYKUMIO CPBO BHOCAT M3MEHEHUS.

A.8 Pacuet nnut (nuctoB) CPB0 no npegenbHbIM COCTOAHUAM BTOPOMU FpynnbI

A.8.1 Mnutel (nnctel) COBEO Ha cTagun Bo3BeOEHWUS KOHCTPYKUWIA paccMaTpusatoT 6e3 TpeluH B pacTAHYTOW 30He
1 UX pacyeT NpoBOAAT TOMNbLKO No Aedopmaumnam (npornbdam).
A.8.2 PacueT no gedopmMaumamM cnegyet NpoBOAUTE Ha AENCTBUE BPEMEHHLIX M KDATKOBPEMEHHbLIX HArpy3okK.
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A.8.3 3Ha4eHuMa npenensHo SonycTuMbIX gedropmaumi npuHumatoT no FOCT 34329 v goKyMeHTaM no cTaHgapTu-
3aUMKN Ha OTAENbHbIE BUAB!I KOHCTPYKLUMIA.
A.8.4 Pacuyet nnut (nuctoe) COBO no npornbam nporoaaT Ucxoas U3 Toro, 4To:
FSE, (A12)
rae f — npornb oT AeNCTBUA BHELLHEN Harpysku;
f ;¢ — NpenensHo 0onycTUMbIA Nporub.
A.8.5 MNpu gencTBUM KpaTKoBPEMEHHbLIX Harpy3ok npornb Bo BCeX cryyasx He JomkeH npesbiwaTe 1/400 nponeta.

A.8.6 XKecTkocTb nnnT (nuctos) CPBEO Dy, npu pacyeTte npornbos nNpu Harpyskax, He npesbiwarowwmx 70 % ot npe-
OenbHbIX, BEIYUCNAIT No dopmyne

1

Dy =————\ A3
B 15-Epyly, (A19)

rae Iy, — MOMEHT nHepuuu cTanedubpobeTOHHOrO CeYeHUs OTHOCUTENBHO LeHTpa.
Mopayne ynpyroctu ctanedgubpoberoHa npuHumMatot no A.4.12.

A.9 Pacuet nnuTt (nuctor) CPB0 Ha gaBneHWe cBeXeyrnoxeHHoro 6eToHa

A.9.1 MNpwn pacyete nnut (Nuctor) COBEO Ha OaBneHWe yknagbiBaemoi B apmoonanyboyHbie Brnoku BeToHHON cMe-
CW ONpegensT HECYLLYI0 CNOCOBHOCTD:

- nnuT (nuctos) CPBO;

- ANeMeHTOB (TAr), BbIMNOMHAKLLMX PYHKLKXIO ONop NIKUT (NUCTOB).

A.9.2 MNpwn pac4eTe Ha JaBneHne yknagbiBaemoi B apmoonanyboyHsie 6nokn 6eToHHOM CMecH crnefyeT yunTbiBatb
nonoxeHue onanybku OTHOCUTENBHO HanpaBneHWs YCWMWIA, co3naBaemblX yKnaablBaemol GeTOHHOW cMecklo (BepTu-
KansHOE UMy ropu3oHTansHoe).

A.9.3 MNpu pacuete nnut (nuctoe) COBO onpeaensaloT cnedylowme XapakTepucTUKA:

- U3rnbaroLe MOMeHThI B MPOreTe NPy pa3pesHon U HepaspesHoWl Cxeme;

- U3rnbaroLwme MOMEHTEI Ha Onopax Npu HepaspesHoW CXeme;

- ONOpHLIE peakuuy Npy pa3pesHor M HepaspesHoi Cxemax;

- Nporubsl Npu pazpesHor 1 HepaspesHoW CXxemax.

A.9.4 Mnutel (nucTel) CPBO Ha aaBneHwe yknagblBaeMorn BETOHHOW CMECKH pacCYMThIBAKOT NO NpaBunaM CTpou-
TEMBHOW MEXaHWKW KaK YNpyroh cucTeMel.

A.9.5 ®opmynbl AN onpedeneHus MOMEHTOB, OMOPHbIX peakuui (nonepeyHbIX cur) 1 Nporubos B criyyae ropusoH-
TanbHO PacnonoXeHHbIX 3NeMeHToB onanybku npuBedeHs! B Tabnuue A.7.

Tabnuya A.7 — MakcumanbHble MOMEHTbI, OMOPHbIE peakuni U NPornbel rOPU3OHTaNbHO PaCMONOXKEHHbIX 3NeMeH-
ToB onany6ku

MakcumanbHble
PacyeTHas cxema MomeHT
OnopHas peakuus Mporné
B nponete Ha onope
q 5 14
ql ql 5q
M, =" — Qp=— fa
ng ; % bs" g 02 384E]
q
LT _ g _ 2 _ gqr*
i = D MDS =0,07q! Mbb =0,125q! be =1,25q! - 184E]
| !/ £ ]
q 14 ”
U _ 5 R _ q 0,105q!
. " A MbS—O,OSQ‘f Mbb—0,1q|l be— 1,1q! f-184EI_ 16EI
i ! I
q ‘ 9 14
(L1 [ gl = 9
- M -— Q = 2 1' f=_
) 2, 66="g g~ 30E
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A.9.6 Dopmynbl 4ns onpeaeneHns MOMEHTOB, OMOPHLIX peakuni (nonepeyHbiX cui) U nporubos B criyyae BepTu-

KanbHO pacnonoXeHHbIX 31IEMEHTOB OI'IEJ'IyGKVI npueeageHbl B TBGJ'IVIU,E A.8.

Tatnuua A.8 — MakcumanbHble MOMEHTHI, ONnopHbIe peakuun U I'IpOFI/IﬁbI BEPTUMKANbHO pacnonoXXeHHbIX aNemMeHTOB

onany6kn
MakcuMansHble
PacuyeTHas cxema MomeHT
OnopHana peakuuma Mpornb
B nponete Ha onope
p! 8pr*
M, . =0,064pi2 Q== -
e e B3 360ET
L I
2
pi _ogP! 3pr*
M, =0477T— Q. =25— =
v 12 bs 18 T 1280E]
I
3 2 7p1 4
] P 0,0087p!
M = Qp=—— it e
bs " 1214 LT g El
rrr
| [
7

A.9.7 lNo onpegeneHHbIM cornacHo Tabnuuam A.7 u A.8 3Ha4eHUM MOMEHTOB, MONepPEYHbIX CUIM U NPOrnBoB B COOT-
BETCTBUW C TpeboBaHuaMKM A.6.2 1 A.8 nogbupaloT U NPoBePSOT reoMeTpUYecKne XxapakTepmcTuk nnut (nuctoe) CPBO.
A.9.8 Mo onpegeneHHbiM cornacHo Tabnuuam A7 n A.8 3Ha4YeHWAM NonepevHbIX CUn nogbuparT cevyeHusa Tar

1 npoBepsatoT Nnuty (NncT) COBO Ha nokanbHble BO3OENCTBUA COCPEAOTOYEHHOWN Harpys3Ku.
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MpunoxeHune b
(obsAzaTensHoe)

MeToouka npoBeAeHUA UCNLITaAHWIA ANA onpeAeneHus NpoYHoCcTU cTanecubpobeToHa
Ha pacTsbKeHue npu uarube

B.1 CywHocTb MeToaa

[poyHocTe cTanedubpobeToHa HeCBLEMHOW onanyodku Ha pacTsbkeHWe npu narmbe onpedenstoT No pesynsrartam
UCNLITaHUIA Ha n3rnb KOHTPOnNbHBIX 0BPa3LOB, HArpYXeHHbLIX ABYMS paBHbEIMW CUNaMW, PAcronoXeHHbIMW B TPETAX Mpo-
neta, pasHoro 210 mm (pucyHok B.1).

W3 . LB I3

il
—N

F2 Fi2

I L 5
4

A|, A

PucyHok B.1 — Cxema ncnbeiTaHus 0bpasuoe

B.2 O6opyaoBaHue

B.2.1 CpeacTea u3amepeHus U ucneiTatensHoe obopygoBaHue:

- wraHreHumpkyne no MOCT 166 ¢ TouHocTel0 HEe meHee 0,1 MMm;

- nuHerka no MOCT 427 ¢ ueHon geneHna 1 Mum;

- MawmHa ucnbiTatenbHaa no MOCT 28840, obecneynBarlan namepeHne HarpyskM ¢ norpelHocTelo He Gonee
0,5 %. MyuHMMansLHOE perncTpyMpyemMoe 3Ha4YeHne Ana Harpy3ki OomkHO ObiTe He Bonee 100 H;

- YCTPOWCTBO ANA UCMBITAHUS Ha pacTaxeHue npu uarube, yoosnersopstowee TpeboraHuam MOCT 10180.

b.2.2 BcnomoratensHoe 0bopyaoBaHue — nuna LUpKynapHas ¢ Ne3BuMemM 13 KopyH4a Uinn anvasa ¢ HanpaeneHuem
pe3k1 nog yrnom 90° unu oTPe3HOW CTaHOK C anMasHbiM ANCKOM.

B.3 O6pa3ubl, MX U3rOTOBINEHUE U NOATOTOBKA

B.3.1 McnbiTanna npoBoasaT Ha obpasuax B hopMe NnacTuH o cneaylowyMMy HOMUHANBHBIMU pa3Mepamu:

- BblcoTa h, paBHas TonwuHe COBO;

- WK1pwHa b, paBHasa 60 mm;

- AnvHa, paeHasa 250 Mm.

5.3.2 OBpasubl n3roTaBnNMBaloT M3 caMoynnoTHALWelca cTanedubpobeToHHOW cMeck, YknaablBaeMon B popMel
MeToAoM Hanuea 0e3 BMOpoynnoTHEHWA, UNK BeIpE3akT anMasHelM MHCTPYMEHTOM U3 cTanedmnbpobeToHHOro nucTa unm
cneunanbHo M3roToBneHHoro anemedTa. WupuHa anemenTa gomkHa ObiTh yBENWMYEHa MO KaX[oW NpOoAoNbHOW rpaHv
He meHee 4emM Ha 10 MM, 4TOBkI CKMIYNTE KpaeBor ahdeKT.

MpumeyvaHue — Popmbl ANa U3roToBNeHWa oOpa3sLOB peKoMeHayeTca U3roTaBnuBaTe U3 NamMmUHUPOBAHHON
daHephl.

5.4 MNoaroToBKa K UCNbITAHUIO

B5.4.1 NamMepsalT WTaHreHUMpPKYNem ¢ TOMHOCTLH 40 0,1 MM LUMPUHY K BLICOTY Kaxagoro obpasua.

B5.4.2 Ha onopHyto nnuTy McnelITaTenbHOW MallvHbl YCTaHaBNMBAKOT ONOpHBIE YCTpoWcTea, obecnevrBas ¢ To4-
HOCTbIO 1 MM AMMHY Nponeta B COOTBETCTBMM CO CXEMOW UCMbITaHWs cornacHo pucyHky B.1. [InuHy nponeta cneayet
MPOKOHTPONMUPOBaTE, U3MEPAsA paccTosHMe Mexay onopamu ¢ obenx ctopoH obpasua.

O6pasel, ycTaHaBMMBAKT Ha OMOPHYIO MANTY MCMbITAaTeNbHOM MallWHbBl TakMM 06pasom, 4ToDb! HVKHSASA rpaHb Npu
€ro U3roToBNeHun (NueBas NnoBepxHocTe ctanedubpobeTtoHHoro nucta) beina obpalleHa BHU3 (YyCTaHOBINEHa Ha OMopsbl).

B.4.3 Ha obpasey ycTaHaBMMBaAKOT UMNUHAPUYECKAE ONOPLI ANA Nepefayv Ha Hero Harpysku oT MChbiTaTensHON
mMalvHbl. PacctoaHre mexay onopaMu u ux pacnonoXeHne oTHOCUTENbHO obpasua Takke obecneymBaloT ¢ TOHHOCTBI0
o 1 mMm.
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B.5 NMpoBeneHue UCNbITaHUA

B.5.1 OBpasey HarpyxalT HENPEPBIBHO C NOCTOAHHOW CKOPOCTLIO HapacTaHua Harpy3ku cornacHo TOCT 10180.
Harpy:keHne npoBoasT OO0 Tex nop, noka obecneyvBaeTcs yBEMUYEHWE UCTBITATENBHOW Harpy3ku. Bpems HarpyxeHws
[OMKHO BbITb He MeHee 60 c.

6.5.2 MakcumaneHoe ycunue £, 4OCTUrHYTOE B MpoLecce UCTbITaHWA, MPUHMMAIOT 33 paspyLUatoLLy0 Harpysky.

BE.6 O6pa6oTka pe3ynsraToB

B.6.1 3Hayenue Mpo4YHOCTM Ha pacTaxeHwe npu narmbe Rg,. .. MMa, ona kaxgoro obpasua (C TOYHOCTHIO
no 0,1 MlMa) paccyuteiBakoT No opmyne

F-l
Ry, =—2% (6.1)
Toth, .
2 b_hz
rae F — makcuMarnbHoe ycwunuve npu uenbitaHunu, H;
Iy — AnuHa nponeTa Mexay onopamu, M,
b — wwupuHa obpasua, Mm;
h — BeicoTta obpasua, Mm.
CpepfHee 3Ha4YeHWe NPOYHOCTH ANA BCEX UCTIbITAaHHbIX 06pa3uos Ry, . Mlla, paccunTeiBatoT no gopmyne
iR
Ryt =, (5.2)
n
roe n — Konuyecteo obpas3uos.
b.6.2 3HadeHne knacca COBb no NpoYHOCTH Ha pacTsaxeHue npu usrbe By, paccUMTLIBAIOT Mo chopMyne
By = Ripty,m (1—1.64-v), (5.3)
roe v — koadpduuueHT Bapuauun, BeluMcnsieMblid no dopmyne
8
Y —1 (B.4)
Retom
roe S,, — cpeaHee KBaapaTWYHOE OTKIOHEeHWe, BbiYUcTAemMoe no hopmyne
% (R R
NN e W (B.5)

m™ (n=1)

B.6.3 Mo pesynstatam vcnbiTaHua Ha M3rb MoryT BeiTh paccuuTaHbl NpodHocTe cTanedubpobeToHa Ha oceBoe
pacTsxeHve u kKnacc ctanednbpobeToHa Mo NPOYHOCTU Ha pacTsXeHKe.
MpounocTe cTanedubpobeToHa Ha oceBoe pacTsikeHue Ry, .., MIa, BeucnaT no dopmyne

Ript,m = Riptp,m*(0,5 — 0,05-py), (5.8)

raoe 1y — o6bemHoe cogepxadue B ctanedmnbpobetoHe cTansHown dnbpsbl, Y.
Knacc ctanedubpobetoHa no Npo4HOCTY Ha pacTAKeHWe By BEIMUCIAOT No chopmyne

B = bet,m (1-1,64-v). (B.7)
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MpunoxeHune B
(obsAzaTensHoe)

MeToauka npoBedeHUA UCNbITAHUIA U OLIEHKU NPOYHOCTU cuenneHuns ctanecdpubpobeToHHON
onany6Ku ¢ MOHONMUTHbLIM 6etoHom!)

B.1 CywHocTb MmeToaa

MeTog onpegenexusa npodHocTk cuennexdns CPBO ¢ MOHONWTHBIM BETOHOM NpedycMaTpuBaeT WCMOMb30BaHue
o6pa3suoB-kepHoB 13 ctanedgubpobetoHa (npumeHsemoro ana COEO) ¢ aare3avoHHbIM coeguHEHMEM C MOHOMUTHBLIM Be-
TOHOM W MX UCTBITAHWE Ha OCEBOE pPacTaKeHWe (OTPbIB).

B.2 O6opynoBaHue

B.2.1 CpenctBa namepeHus n ucneltatensHoe obopynoBaHue:
- nprbop nepeHocHOW AnA uenblitaHui Ha oTpeiB No FOCT P 56378—2015 (npunoxeHne X) B KOMNNEKTE CO cTanb-
HbEIMW WUITamMnamu (nnacTuHamm).

MpumevaHus
1 MNpubop Ang UCMbITaHWIA JoMmKeH ObITh YTBEPXKAEH Kak CPeaCTBO U3MEPEHUS.
2 [ns ucnbiTaHnin MoxeT BbiTe Ucnone3oeaH npubop tmna OHWKC-1.AlM.020 (Homep no MNocpeectpy 57880-14);

- nnHerka no NOCT 427 ¢ ueHon genexHua 1 Mm;
- thopMel AngA uarotoeneHua obpasuo-3arotoBok no MOCT P 56378—2015 (npunoxeHue XK) c pasmepamu B nnaHe
300x300 mm 1 BeicoTOM HE MeHee 100 mm.

MpumeyaHus
1 ®opMmbl 415 M3roToBMeHUs 0bpasLoB-3aroTOBOK PEKOMEHOYETCH M3roTaBNuMBaTh U3 NaMUHUPOBaHHOW daHepbl.
2 [onyckaetca ncnonb3oBaTte hopMbl 06pasuos-ky6oB ¢ pebpom 150 mm no MOCT 22685.

B.2.2 BcnomoratensHoe obopygoBaHue:
- cTaHoK BypoBoii ¢ anmasHoln kopoHkoi no MOCT 19527 ¢ BHYTPEHHUM HOMUHarbHLIM AnamMeTpoM 56 MM.

B.3 O6pa3ubl

B.3.1 [Ina npoeegeHus UCNbITaHWA MaroTaBnueatoT (B dpopmax no B.2.1) cocTaBHbie 0bpa3sLUbl-3aroToBKM.

B.3.2 CocTaBHble 06pa3Lbl-3aroToOBKM M3roTaBnNuBaloT U3 camoynnoTHAwLWweroca ctanedgubpobertoHa no 8.2 u ca-
MoynnoTHswlwerocs 6etoHa no 8.3. CamoynnoTHswWwyoca cranedubpobeToHHylo U BETOHHYIO CMecu YKNadblBatoT
B (hopMbl MeToAOM Hanuea 6e3 BUBpoynnoTHEHWSA.

B.3.3 ®opmy ycTaHaBnMBalOT Ha rOpM3OHTaNbHYI0 NOBEPXHOCTL. B hopmMy yknaakeiBaloT cno ctanedunbpobeToH-
HoW cMmecu TonwmHon (30 £ 5) mm. HakpeiBaoT hopMy BOAOHENPOHWULAEMbBIM MaTEPUAaoM W BbIAEPXKMBAIOT B TeueHue 28
CyT B nomelleHun nadopatopum npu Temnepatype (20 £ 5) °C.

[onyckaeTtca nponapveaHue B nabopatopHoi nponapo4vHoi kamepe no NOCT 10180 npw Temnepatype U3oTepmun-
yeckoro nporpeea nntoc 60 °C B TedeHme 12 4 ¢ 4NWMTENLHOCTLIO NOALEMA TEMMEPaTypbl U OCTLIBAHUA A0 TEMMNEPATYpLI
nabopatopuu 2 4.

[Mocne okoH4YaHWs TBEpPOEHWA NMOBEPXHOCTL cTanedubpobeToHa o4MLLAKT OT LLEMEHTHOW NMNEHKA METanmM4eckom
LLETKOW 1 OT MbINK BNaXKHOW TKaHbIO, yKNaAblBaloT Ha Hero crioih 6eToHHOW cmeck TonwmHoi (60 = 10) MM 1 BbigepuBatoT
aHanoru4Ho ucxogHomy ctanedudbpobeToHHoMy obpasuy.

Mo oKoH4YaHuK TBEPAEHWS WM OO UCMBITAHUA COCTaBHble 00pa3Lbl-3aroTOBKW CriedyeT XpaHuTb Npu Temnepartype
nntoc (20 £ 5) °C.

B.3.4 Ecnu gna v3roToBNeHWSA COCTaBHbIX 0BpasLOB-3aroTOBOK MCMOMbL3YT (hopmbl KyGOB, TO M3roTaenvealoT
He MeHee NsiTh 06pasLoB.

B.4 MNoaroTtoBKa K UCNbITAHUAM

B.4.1 McnbiTaHna nposogaT B nabopatopun Npu TemnepaType 1 BrnaxHocTk Bozayxa no MOCT 10180.

B.4.2 CocTaBHble 0bpa3Lbl-3aroToBKM pacnanybnueaT M yCcTaHaBNMBAKT TakMMm obpazom, 4Tobbl cnoi ctanedu-
BpobeToHa BbIN BBEPXY.

Ha noeepxHOCTW cocTaBHeIX 06pa3LIOB-3aroTOBOK CO CTOPOHLI cTaneunbpobeToHa paamedaloT mecTa Beibypuea-
HWUA 0Bpa3LOB-KEPHOB B COOTBETCTBUW G yKasaHusamu MOCT P 56378—2015 (npunoxeHue X) unu no LeHTpy npu Ucnors-
30BaHuK 0bpa3uoB-kyboB.

B.4.3 CocTaBHble 06paaubl-3aroToBKi pa3MeLLanT ropU3oHTaNLHO M HEMOABWKHO 3aKPEnssioT.

B.4.4 Hapg Hame4vyeHHbLIM MeCTOM BbibypuBaHMs obpasua-kepHa pasmellaroT OypoBor cTaHok no B.2.2 ¢ BepTu-
KanbHO HanpaeneHHbIM KEPHOOTOOPHUKOM W BbINONHAKT nponun nog yrnom (90 = 1)° k noBepxHocTH 06pasLia-3aroToBku

1) MeTop ucneiTanuii oTeeyaeT TpebosaHuam MTOCT P 56378.
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Ha rmybuHy (60 = 5) mm. Nocne BLINONHEHWA Nponunia KepHooTOOPHUK NOOHKMMALDT, HE NoBpeauMB obpaseu-KepH, U nepe-
BOOAT HA ApPYroe HaMEeYeHHOEe MecTO BbiBypuBaHuMs.

B.5 MNpoBegeHue ucnbiTaHUi

B.5.1 Ha noeepxHocTb cTanegunbpobetoHa obpasua-kepHa NpUKNenBatoT cTanbHONW WTamn (NNacTUHY), BXOOALWLMA
B KOMMMIEKT nocTaeku npubopa no B.2.1, ncnonbays kKnesawmn coctaes cornacHo ykasaHuam MOCT P 56378—2015 (npu-
noxeHwve X).

MMpumeyaHne — PekomeHOyeTcs NPUMEHATb 3MOKCMAOHBIA Knei, obecnevymBalwMiA NPOYHOCTL CUENNeHns
¢ 6eTOHOM He MeHee HOPMaTUBHOI NPOYHOCTM MOHOMUTHOMO BETOHA HA OCEeBOe pacTskeHue U He meHee 3 MlMa.

B.5.2 B wramn (nnacTuHy) BBOPa4YMBalOT TATOBLIA BWHT, BTOPOM KOHEL, KOTOpOro 3akpennswT B npubope, pazme-
LeHHOM Haf obpa3LoM-KepHOM, W BbIPbIBAKOT KEPH, YBENUYMBas Harpyaky, Kak aTo ykazaHo B [OCT P 56378—2015 (npu-
noxeHue ). PUkcpyloT HaMbonbLUYO HArpy3Ky, AOCTUIHYTYHO NMPU UCTBITAHUN.

B ceyeHuu pa3pylleHnsa U3MepaT OUaMeTp kepHa B [IBYX B3aUMHO NepneHAuKYNApHLIX HanpaBneHusx.

B.5.3 Kaxgpbih obpaseu-kepH ocMaTpuBaloT AN onpedeneHns xapakrepa paspyLlUeHns cUuenneHuns:

- N0 MoHonMTHOMY BeToHy (Bug 1);

- Knedwemy cocTtasy (Bug 2).

B.6 OueHKa pe3ynbTaToB UCMLITAHUA

B.6.1 Ecnu paspylLueHne npov3oLLno no KkneawemMy coctasy (BuAg 2), To 3TOT pe3ynsTar He YYUThIBAlT. Takon xa-
pakTep paspyleHus gonyckaetca He bonee 4yem ans ogHoro obpasua B cepyn U3 nNatv obpasuoe. Ecnu ato ycnoeue
He BbIMOMHAETCS, TO cnegyeT NPUMEHUTL OPYroN KNesLUMin CocTas.

B.6.2 [ina obpa3uoB ¢ paspyLieHueM no Budy 1 paccynTbiBakoT ¢ TOYHOCTBO Ao 1 MIa 3HadeHue NpoYHOCTH Kax-
foro obpasua Ry ; no popmyne

F
Rbt,i -5 (B.1)
roe F — makcvmanbHoe ycwunuve npuw uenbitadunm, H;

A — nnowaak nonepeyHoro cedeHns obpasla-kepHa, MM2.
CpeanHee 3HaqeHne NPoOYHOCTH Ry, . Ans 06pasLoB ¢ paspyLueHnem no Buay 1 paccHuTLIBalOT No chopmyne

n
ZE Ry
I bf;
R, =1 (B.2)
'bt,m n
rae n — Konu4ecTeo o6pasLoB-KepHOB.

B.6.3 BbluvcnsaioT 3Ha4YeHUe HWXKHEN goBepuTenbHon rpanvubl (ansa P = 0,95) npoyHoCTH Ha oceBoe pacTaKeHMe

(Npn OTpbIBE), COOTBETCTBYHOLLER HOPMATUBHOW NPOYHOCTM Ry, . no hopmyne

R, =R k.S (B.3)

bt,n= btm ™~ "s Ymr

rae kg — koathduumneHT, NnpuHMMaemblit no Tabnuue B.1 B 3aBUCMMOCTU OT KONMYECTBA UCMbITaHHLIX 06pa3LOB-KEPHOB 11,
S, — CpeaHee KBaapaTUYECKoe OTKMOHEHWe, BblYMCrsemMoe no opmyne

5 - Rbtmax'Rbtmin, (84)

m dn

rae Ry max M Ryt min — MakcUManbHoe 1 MUHUManbHOe 3Ha4eHUs NpoYHOCTY;
d, — koacpchnumneHT, NpMHUMaemelit no Tabnuue B.2 B 3aBUCMMOCTW OT KONWYECTBa UCMLITaHHbLIX 06-
pasuUoB-KEPHOB N.

Tabnuuya B.1

n K H n H L
5 213 8 1,91
6 2,00 9 1,88
7 1,94 10 1,86
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n d, H n d,

5 2,326 8 2,847
6 2,534 9 2,970
7 2,704 10 3,078

B.6.4 CpaBHMBaAKOT Nony4YeHHoEe 3Ha4YeHne Rm,n C HOPMAaTWBHOW NPOYHOCTLIO HA OCEBOE PACTSKEHWE AN 3a4aHHO-
ro Kknacca MoHonuTHoro 6eTtoHa no npoYHocTu nNpu cxatum cornacHo CI 63.13330.2018 (tabnuua 6.7).
CuenneHne COBEO ¢ MOHOMMUTHBLIM BETOHOM CHUTAKOT OTBEYaKLMM YCTaHOBMNEHHbIM TpeboBaHUsAM, eCrnn NonyYeH-
HOe 3Ha4YeHue Rbm Oyner He MeHee HOPMaTMBHOWM NPOYHOCTW HA pacTaXeHWe ANnA 3a0aHHOro Knacca MOHOMNMUTHoro Be-
TOHa MpW CXaTum (NpU YCNoBWW, YTO B CEpPUM M3 NATU 06pa3L0B-KEPHOB pa3pyLUeHMe Mo KNesdlleMy COCTaRy Npou3onaeT

He Boriee 4em B ogHOM obpasLe-KepHe).
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Bubnuorpadun
[1] HM-001-15  ®depepanbHble HOpMbI M NpaBuna B 0bnacTu UCnonbL3oBaHWs atoMHon aHeprn. OBwme nonoxeHna
obecneyeHns 6e30MacHOCTM aTOMHbIX CTaHLMIA
[2] HM-031-01  Hopmbl NpoekTUpOBaHWS CEACMOCTOMKUX aTOMHBIX CTaHLWIA
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YOK 620.179:1:006.354 OKC 27.120.99, 91.080

Kntoyeskie cnoea: KOM6V‘IHMpOBaHHbIE Kene3obeToHHbIe KOHCTPYKUWNA, CTaJ'IECbMEPpOGETOHHaFl onany6|<a
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