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MpeancnoBue
CBeaeHunsa o cBoae npaBuin

1 WCMONHUTEJNIN - LUeHTpanbHbI  Hay4yHO-UCCMNEAOBaTENbCKUN  UHCTUTYT  CTPOUTENbHbIX
koHcTpyKumin um.B.A.Kyueperko (LULHUNCK nm.B.A.KyyepeHko) - nHctutyt AO "HUL "Ctpoutenscteo”

2 BHECEH TexHuuyeckum komuTeToM no ctangaptusaumm TK 465 "Ctpoutensctao”

3 NOAOroToBNEH K YTBEPXOEHWKO [enapTtaMeHTOM rpagoCTpOMTENbHOW AEATENbHOCTU W
apxutektypbl MUWHWCTEpPCTBA CTPOMTENBCTBA W KUIULLHO-KOMMYHAIbHOMO  X03sicTBa  Poccuinckon
®epepaumun (Muxctpon Poccun)

4 YTBEPXOEH npukazom MuHuctepctBa CTpoUTEnbCTBA U XUMULLHO-KOMMYHAarNbHOMO X0351MCTBa
Poccuiickon ®epgepaumm (MuHctpon Poccum) ot 30 gekabpsa 2016 r. N 1030/np n BBegeH B gencreue ¢ 1
nionsa 2017 r.

5 SBAPEMMCTPUPOBAH ®efgepanbHbiM  areHTCTBOM MO TEXHUYECKOMY perynupoBaHuio U
meTponorun (PocctaHgapT)

6 BBEJJEH BINEPBbIE

B cnyyae nepecmompa (3aMeHbl) Unu OMMeEHbl Hacmosiuje2o ceoda rnpasusi coomeemcmesyrujee
ysedomneHue bydem onybnukogaHo 8 ycmaHoereHHoM ropsidke. Coomeemcmeyrowas UHghopmayus,
ysedomiieHUe U meKcmbl pa3Mewaromest makxe 8 UHGhopMayuoHHOU cucmeme oble20 nonb3068aHust - Ha
oguyuanbHom catime paspabomyuka (MuHcmpout Poccuu) 8 cemu UHmepHem

BHECEHbI: NameHeHne N 1, yTBepxgeHHOe M BBEAEHHOe B OeWncTBMe npuka3om MuHucTepcTBa
CTPOUTENBLCTBA U XUNULLIHO-KOMMYHanbHOro xosancrea Poccunckon deanepaumm (MuHctpon Poccum) ot 24
nekabpst 2018 r. N 851/np ¢ 25.06.2019; NameHeHne N 2, yTBEpXAEHHOE W BBELAEHHOE B [OEWCTBUE
npukasom MuHUCTEPCTBa CTPOUTENBLCTBA W XUMULLIHO-KOMMYHanNbHOro xo3smncrtea Poccuickon denepavinm
(MuHctpon Poccun) ot 15 pekabpsi 2020 r. N 784/np c 16.06.2021; N3ameHeHne N 3, yTBEpXOEHHOE U
BBe[EeHHOe B [elcTBue npukasom MuHUCTepcTBa CTPOUTENBLCTBA M KUIMMULLHO-KOMMYHANbHOro X038NCTBa
Poccuiickon ®egepaunn (MuHctpon Poccum) ot 27 noHs 2023 r. N 449/np ¢ 28.07.2023; N3meHeHne Ne 4,
YTBEPXXOEHHOE U  BBEAEHHOE B  gelctBne  npuka3om  MuHUCTepcTBa  CTpouUTEnbCTBA U
XUIULLIHO-KOMMYHarnbHOro xo3snctea Poccuinckon Pegepaumm (MuHcTpon Poccum) ot 28 Hos6psa 2024 r. Ne
806/np ¢ 29.12.2024

NameHeHusa N 1, 2, 3 BHeceHbl narotoButernem 6a3sbl gaHHbix no Tekcty M.: CtaHgapTuHdopm, 2019;
M.: CtangapTtuHdopm, 2021; M.: Iy "PCT", 2023; M.: ®I'bY "PCT", 2024

BHECEHDbI: nonpaska, onybnukoBaHHasa B MYC N 5, 2020 rog; nonpaeka, onybnukoBaHHasi B UYC N
3, 2021 ron



|-|0I'IpaBKI/I BHECEeHbI M3rotoBuTenem 6asbl AaHHbIX

BseaeHue
HacTtosiwun ceog, npaBun COCTaBrieH C y4eToMm TpeboBaHWI pedeparnbHbIX 3aKOHOB OT 27 aekabps
2002 r. N 184-93 "O texHuyeckom perynupoBanun”, T 22 nonsa 2008 r. N 123-®3 "TexHudeckuii pernameHT
0 TpeboBaHuaAX noxapHow O6esonacHocTu, oT 30 aekabps 2009 r. N 384-03 "TexHunyeckuin pernameHT o
©e30nacHOCTU 34aHN U COOPYXKEHUIA".

Ceon npasun paspabotaH asTtopckum konnektnsom LIHWMCK um.B.A.KyuepeHko - uHctutyT AO
"HWL, "Crtpoutenbcteo”, PAACH, HAWXKBE nm.A.A.lBo3aeBa - nHctutyt AO "HUL "Ctpoutenscteo”, OO0
"UHNUIMCK nm.MeneHukosa", OO0 "TEXCO®T", 3AO "MOPMPOEKT", 3AO "OPKOH", HNY MICY, AO
"UHNUIMpom3gaHmin".

Pykosogutenb pabotbl - A-p TexH. Hayk B.A.Tpasyw (3AO "FOPIMPOEKT", PAACH); a-p TexH. Hayk
N.N.Begsakos, a-p TexH. Hayk IN.[0.0gecckuin,, kKaHaMaatbl TexH. Hayk [0.B.KoHuH, MNpoHnH [.I'., uHxeHepbl
A.C.Kpbino, J1.C.Poxkoea (UHUWCK wum.B.A KyuyepeHko); a-p TexH. Hayk C.B.Kpbinoe (HUMXKB
nm.A.A.'BO30EBA); KaHA. TexH. Hayk J.JI.ApymsH, nHxeHepbl H.N.KameHwukos, O.A.Xabunesckaa (OO0
"UHUUMCK wm.MenbHukoBa"); a-p TexH. Hayk B.A.CemeHoB, kaHO. TexH. Hayk E.[.BuktopoB, kaHg.
dms.-mat. Hayk B.A.MonosaHoB (OO0 "TEXCO®T); urxeHep A.C.MaptupocsiH (3AO "TOPIMNPOEKT"); a-p
TexH. Hayk [.N.Benbin (BAO "OPKOH"); nmxenep CmupHos [M.11. (HNY MI'CY), a-p TexH. Hayk B.B.[paHes,
O-p TexH. Hayk O.H.Kodbiw, A-p TexH. Hayk H.H.TpekuH, kaHA. TexH. Hayk H.[.Kenacbes, wHXeHep
N.A.Tepexos (AO "UHWNUIMpomagaHmin").

NameHeHnne N 2 k HacToswemy csogy npasun paspabortaHo aBTopckum konnektnsom AO "HNL
"Ctpoutenscteo” - UHUUCK wum.B.A.KyuepeHko (pykoBogutenb - A-p TexH. Hayk MU.M.Bedskos,;
NCNONHUTENMN - KaHd. TexH. Hayk [].B.KoHuH, A.C.Kpsbinos, J1.C.Poxkoesa).

MameHeHne N 3 Kk HacTosiwemy cBogy npaBwun paspaboTaHo aBTopckum konnektusom AO "HULL
"Ctpoutenbcteo” - LHUUCK wum.B.A.KyuepeHko (pykoBoautenb - A-p TexH. Hayk M.M.Bedskos,;
NCNONHUTENN - KaHA. TeXH. Hayk [].B.KoHuUH, kaHA. TexH. Hayk A.C.Kpsinos, J1.C.Poxkoea).

N3meHeHne Ne 4 k HacTosweMy cBody npasun paspaboTaHo aBTopckum konnektnsom AO "HUL,
"Ctpoutenscteo” - LHUUCK wum.B.A.KyuepeHko (pykoBogutenb - A-p TexH. Hayk MW.M.Bedskos,;
NCNONHUTENMN - KaHA. TeXH. Hayk [].B.KoHuUH, kaHg. TexH. Hayk A.C.Kpbinos, J1.C.Poxkoea).

(M3meHeHHaa pegakumsa, Uam. N 1, 2, 3, 4).

1 O6nacTb npuMeHeHusi

1.1 Hactosawun  ceog  npaeBun  ycTaHaBnueBaetr  TpeboBaHus K  MPOEKTUPOBaHUIO
cTanexene3obeTOHHbIX KOHCTPYKUMIA W3  TSHKENOro, MENKO3EPHUCTOrO W Hanpsarawwmx 6eToHOB U
pacrnpocTpaHseTCsl Ha MNPOEKTUPOBaHUE CTanexene3o0eTOHHbIX KOHCTPYKUWA 30aHUA U COOPYXEHWUN
pasnNMYHOro HasHa4yeHus, JKCNyaTUpPyeMbIX MPU CUCTEMATUYECKOM BO3OENCTBUM TEMMepaTyp He HUxXe

MuHyc 60°C 1 He Bbilwe 50°Cl | B cpene ¢ HearpeccyBHOI CTENEHbI0 BO3AENCTBUS.

I Kpome cTanexenesoBeToHHLIX MMAUT C MPOCUNMPOBAHHLIM HACTUNOM, AManas3oH TemnepaTyp
KOTOpbIX He Hke MuHyc 50°C u He Bbiwe 50°C.

TpeGoBaHus HacTosALWEero ceBoda NpaBuil He PacrnpOCTPaHSATCA Ha MPOEKTUPOBAHME KOHCTPYKLMIA
MOCTOB, TPaHCMOPTHbIX TOHHenewn, TpyO NOA HAacCbINAMMW, KOHCTPYKUMA TMAPOTEXHUYECKUX W  OPYruX
crneumarnbHbIX COOPYXXEHUI, a Takke Ha KOHCTPYKUUW, M3roTaBnnBaemble U3 6ETOHOB NOTHOCTU MeHee 500

n cBblle 2500 kr/M <, GETOHOMONMMMEPOB U MONMMEepGETOHOB, GETOHOB Ha WM3BECTKOBbIX, LUMAKOBBLIX M

CMELLAHHbIX BSXXYLLMX, HA TMNCOBOM U CrieumarbHbIX BSXKYLLMX, GETOHOB Ha cneumanbHbIX U OpraHU4eckmx
3anonHuTensax, 6eToHOB KPYMNHOMOPUCTON CTPYKTYPbI.

(N3meHeHHas pegakuus, Mam. N 1).

1.2 Tpn NPOEKTNPOBAHUN KOHCTPYKLMI, HAXOASLMXCSA B OCOObIX YCNOBUSIX 3KCMyaTauum (Hanpumep,
KOHCTPYKUMIN 30aHUWA, MNOABEPrarolMXCcsd CEeNCMUYECKUM BO3LAENCTBUAM, WHTEHCUBHBIM BO3OEVCTBUSAM
TemnepaTypbl, pagnauuun, arpeCcuBHbIX cpef), KOHCTPYKUMIN YHUKanNbHbIX 30aHUA N COOPYXEHWUW, 30aHUN
aTOMHbIX 3MEKTPOCTaHUUN, a Takke cneumarnbHbiX BWUOOB KOHCTPYKUMK (Hanpumep, npeaBapuUTenbHO
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HanpsXKeHHbIX, MPOCTPAHCTBEHHbIX, BUCAYUX), CcregyeT cobnodatb [OOMNOSNHUTENbHbIE TpeGoBaHus,
npenyCMOTPEHHbIE COOTBETCTBYIOLLMMY HOPMaTMBHBIMU [OKYMEHTaMU, B KOTOPbLIX OTpaXeHbl 0COBEHHOCTM
paboTbl 3TUX KOHCTPYKLIWIA.

2 HopmaTuBHbIe CCbISIKK
B HacTodwem cBoae npaBun NCMOb30BaHbl HOPMATUBHBIE CChISIKM Ha cneayoLwme JOKYMEHTbI:

FOCT 8829-2018 M3genusa ctpouTernbHble Xene3obeToHHble 1 BETOHHbLIE 3aBOACKOIO M3roTOBIIEHMS.
MeToabl ucnbiTaHui HarpyxeHmem. [paBuna OLeHKN NPOYHOCTH, KECTKOCTU N TPELLMHOCTONKOCTU

FOCT 14918-2020 NMpokaT NMCTOBOWN rOPAYEOLMHKOBAHHbIN. TEeXHUYEeCKMe yCroBums
FOCT 23118-2019 KoHcTpyKuum ctanbHble cTpoutensHble. ObLLIne TEXHUYECKUE yCrnoBus
FOCT 27751-2014 HageXXHOCTb CTPOUTENbHbLIX KOHCTPYKLUA 1 OCHOBaHUN. OCHOBHbIE MOJTOXEHUS

FOCT 28042-2013 lMnuTbl NOKPLITUNA >kene300eToHHble AN 34aHWUIA U COOPYXEHUA. TexHu4Yeckue
ycrnosusl

FOCT 30247.0-94 (WCO 834-75) KoHcTpykumMm cTpouTenbHble. MeTogbl UCNbITaHUMW  Ha
orHectomnkocTb. Obwmne TpeboBaHus

FOCT P 1.4-2004 CranpapTtusaums B Poccunckon depepaunn. CtaHgapTel opraHmsauun. Obuwme
Nono)eHus

FOCT P 55738-2013 (MCO 13918:2008) LLUNnnbKM 1 Kepamuyeckne Kornblia AN CBapKu

FOCT P 57837-2017 [eyTaBpbl CTaslbHble ropsiiekaTaHble C napansenbHbIMUA TPaHSMWU MOJSIOK.
TexHun4yeckme ycrnoBus

FOCT P 58336-2018 Ynopbl yronkoBble aHkepHble. MeToapbl UCMNbITaHWUIA

CIm 2.13130.2020 Cwuctembl npoTuBOnOXapHon 3awutel. OGecrnedyeHne OrHeCTOMKOCTM OOBLEKTOB
3awuTbl (c nsmexHeHnem Ne 1)

CI 14.13330.2018 "CHul1 11-7-81* CTponTensCcTBo B CEUCMUYECKMX parioHax” (C nameHeHnamu Ne 1,
Ne 2, Ne 3, Ne 4)

CI116.13330.2017 "CHwuI1 11-23-81* CTtanbHble KOHCTpYKUMK" (C nameHeHnsamum Ne 1, Ne 2, Ne 3, Ne 4,
Ne 5)

CI120.13330.2016 "CHwuI 2.01.07-85* Harpysku n Bo3genctems" (¢ usmeHermsamm Ne 1, Ne 2, Ne 3, Ne
4, Ne 5, Ne 6)

CI 22.13330.2016 "CHwuI1 2.02.01-83* OcHoBaHua 3gaHunii u coopykeHnin" (¢ nameHeHmamm Ne 1, Ne
2, Ne 3, Ne 4, Ne 5)

Chn 28.13330.2017 "CHull 2.03.11-85 3awmrta CTpouUTENbHbLIX KOHCTPYKLUUA OT kopposuun" (c
nameHeHnsmn Ne 1, Ne 2, Ne 3, Ne 4)

CIM 35.13330.2011 "CHuI1 2.05.03-84* MocTbl 1 Tpy6bl" (c uameHeHnsamm Ne 1,Ne 2, Ne 3, Ne 4, Ne 5)

CI143.13330.2012 "CHuIT 2.09.03-85 CoopyXeHnsi NPOMBbILLIIEHHbIX NpeanpuaTnin" (¢ N3amMeHeHusaIMu
Ne 1, Ne 2, Ne 3, Ne 4)

CI 44.13330.2011 "CHwul1 2.09.04-87* AgMunHucTpaTuBHbIE N ObiTOBbIE 30aHNa" (C n3MeHeHmammn N
1,N2,N3,N4)

ClN 63.13330.2018 "CHull 52-01-2003 BeTOHHble M >Xene3obeTOHHble KOHCTPYKUMU. OCHOBHbIEe
nonoxexus" (c nameHennsimm N 1, N 2)

CIT 70.13330.2012 "CHwl1 3.03.01-87 Hecylwume u orpaxgatoime KOHCTpyKUmun" (C nameHeHnammn Ne
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1, Ne 3, Ne 4, Ne 5, Ne 6)

CI1122.13330.2023 "CHwI1 32-04-97 ToHHenu xene3HO4OPOXHbIE N aBTOAOPOXHbIE" (C U3MEHEHEM
Ne 1)

CIT 130.13330.2018 "CHwl1 3.09.01-85 lNpon3BoacTBO COOPHBLIX Xere300€TOHHbBIX KOHCTPYKLMUA 1
nsgenun” (c nameHexHmem N 1)

CIT131.13330.2020 "CHwuI1 23-01-99 CTtpoutenbHas knumatonorns” (¢ uameHeHnem N 1)

CI1294.1325800.2017 KoHcTpyKumm cTtanbHble. [NpaBuna npoektupoBaHus (¢ uameHeHnsmm N 1, N 2,
N 3)

MpumeyaHwue - MNpu Nonb3oBaHUM HACTOALLMM CBOAOM MpaBun LienecoobpasHo NpoBepuTb AeNCTBue
CCbIMIOYHbIX OOKYMEHTOB B MH(OPMALMOHHOW cucTeMe obuiero nonb3oBaHus - Ha oduumansHOM canTe
dhegepanbHOro opraHa MCMONHUTENbHOW BnacTun B cdepe craHaaptu3auum B cetu WMHTepHeT unu no
€XerogHomy MHGOpPMaUNOHHOMY YyKasaTento "HauuoHamnbHble cTaHgapTbl”, KOTOpbIA OMnybrvMkoBaH Mo
COCTOSIHMIO Ha 1 siHBapsi TeKyWero roga, U no BbiMyckamM eXeMecs4yHOro MHOPMAaLMOHHOIO yKasaTens
"HaumoHanbHble cTaHgapThl" 3a Tekywmi rog. Ecnn 3ameHeH CCbINOYHbIM JOKYMEHT, Ha KOTOpbIA gaHa
HeJaTUpPOBaHHAs CCbIflka, TO PEeKOMeHAyeTCsl MCMOSb30BaTb AEWCTBYIOLLYIO BEPCUI0 3TOr0 AOKYMEHTa C
Y4ETOM BCEX BHECEHHbIX B JAHHYI0 BEPCUIO N3MEHEHMI. ECnn 3amMeHeH CCbINOYHbIV JOKYMEHT, Ha KOTOPbIN
JaHa [gaTupoBaHHas CCbiflka, TO PEKOMEHAYETCH UCMONb30BaTb BEPCUMIO 3TOr0 AOKYMEHTaA C yKa3aHHbIM
BbiLLE rOA0M yTBEPXAEHUS (NpuHATKSA). Ecnu nocne yTBepxaeHUsa HacTosILEero ceoaa npaBuil B CCbINOYHbIN
OOKYMEHT, Ha KOTOPbIV JaHa AaTMpOBaHHAs CCbifika, BHECEHO M3MEHEHUE, 3aTparnBatoLLee NOSOXKEHNE, Ha
KOTOpOE [aHa CCbiflka, TO 9TO NOSIOXXEHNEe pekoMeHayeTCs NPUMEHsITbL 6e3 ydeTa AaHHOro n3mMeHeHus. Ecnu
CCbIMIOYHbIA OOKYMEHT OTMeHeH 6e3 3aMeHbl, TO MOMOXeHMe, B KOTOPOM [aHa CCbiflka Ha Hero,
pekoMeHayeTcs MPUMEHSATb B YacTu, He 3aTparnBatolen 3Ty cebinky. CBegeHus o0 4encTBMM CBOL4OB NpaBusl
uenecoobpasHo npoeeputb B PegepanbHOM MHGOPMaUMOHHOM hoHAE CTaHAapTOB.

(N3ameHeHHas pepakuus, Mam. N 1, 2, 3, 4).

3 TepmuHbI M onpepeneHus
B HacToswem csoge npasun npueedeHbl Tepmunbl no FOCT 27751, TOCT P 1.4, CIM 16.13330, CI1
63.13330, a Takke crieqyoLime TePMUHbI C COOTBETCTBYIOLLUMM OnpeaeneHnsMu:

3.1 beToHHOe Aapo: beToHHasa yacTb TPYHOBETOHHBIX KOHCTPYKLWNA.

3.2 rMbkuit ynop: KOHCTPYKTUBHbBIV 3NEMEHT, 06 beauHSIIOLLMIA CTalNbHYIO U XXENe306eTOHHYI0 YacTu
cTanexene3o6eTOHHON KOHCTPYKLMW NPU UX COBMECTHOI paboTe 1 BO3MOXHOM HE3HAUYNTEIIbHOM B3aMMHOM
cOBWre; BLIMOSHAETCS B BUOE apMaTypHbIX MeTerb, KOPOThIWEN U3 apMaTypbl UK kanubpoBaHHON cTanw,
CTafa-60nTOB C KPYrnol rorNoBKoiA, TMBKKUX YrONKOBbIX YNOPOB U T.[.

(N3meHeHHas pegakuus, Nam. N 1).

3.3 grobenb: CtanbHON rBo3ab Ans COeAMHEHUsT MPOUNMPOBAHHOIO HacTUMa U YronkoBbIX MMBKMX
yNopoB K OnopHoK 6arnke ¢ NOMOLLbIO CreLuanbHOro NopoxXoBoro NUCToneTa.

(N3meHeHHas pegakuus, Mam. N 1).

3.4 xene306eTOHHble KOHCTPYKLMU C XKeCTKOM apMaTypoi: CTanexene3obeToHHble KOHCTPYKLNM,
cocTosiluMe M3 GeToHa, XXeCTKOM apmaTypbl, BbINOJIHEHHOW W3 KOHCTPYKLUMOHHOW CTanu, U CTepXHeBOWn
apmarypsbil.

3.5 xecTkun ynop: KOHCTPYKTUBHBIN 3MEeMEHT, OOBbEAMHSIIOLLMIA CTarnbHYIO U Xene306eTOHHY YacTu
cTanexene3obeToOHHOW KOHCTPYKLMWU, HE OOMYCKaloWMA X CABWUra Apyr OTHOCUTENbHO ApYra; BbIMOSTHAETCS
B BUAeE KOpPOThILEn U3 haCoHHOW CTanmu, yronkosbIX YNopoB U T.A.

3.6 komO6uHMpoBaHHaa Ganka: Ctanexene3obeToHHas KOHCTPYKLUMS, COCTOsLAs M3 MOHOMUTHOW
Xene3o0eTOHHOW MANTLI, NIMGO COOPHbLIX Xene300EeTOHHbIX MAUT K cTanbHOW 6ankM, 06begUHEHHbIX Ans
COBMECTHOM paboThl.

(M3meHeHHas pegakuus, M3m. N 3).



3.7 KOHCTPYKUMOHHasA CTanb: MaTepMan CTanbHOro afieMeHTa cranexene3obeToHHON KOHCTPYKUUWN.
3.8 onopHas 6anka: CtanbHas unu xxenesobeToHHas 6arka, nogaepXxueatruwiaa nianTy.

3.9 npodwunupoBaHHbIM HacTun: CoeauHeHHble Mexay coboil rodpvpoBaHHbIe JUCTbl K3
OLIMHKOBAHHOWN CTanu, BbIMOMHSIOWME (YHKUUM HECHeMHOWN onanybku M BHelwHei paboyeri apmatypbl
MOHOSTUTHON MIUTLI.

3.10 pwucdneHune (pucbbl) Ha Hactune: MeCTHble BMSATMHBI U BbINYKIOCTU, PErynsipHoO
pacnonoXeHHble Ha CTeHKax rodpoB NPOUNPOBAHHLIX NUCTOB, 0Bpa3oBaHHbIE MPU UX MpoKaTKe Ans
NOBbILLEHUS CLEeNnneHnsa HacTuna ¢ 6eTOHOM NAnThbI.

3.11 camoHape3arowmn BUHT: CamocBepnsLLmMi CTanbHOW BUHT ANs KpenneHust NpodunnpoBaHHOro
HacTuna kK 6anke Ha cTagMmM MOHTaxa.

3.12 cpBuroBoe coeguHeHue: CoeagnHeHue mMexay GETOHHbIM M CTasfbHbIM KOMMOHEHTaMM
cTanexene3obeTOHHOro 3fieMeHTa, UCKNoYarwee CABUI OOHOTO KOMMOHEHTa OTHOCUTESbHO apyroro u
no3BosidoLllee paccyinTbiBaTb 00a KOMMOHEHTA KakK YacTu eMHOro KOHCTPYKTMBHOIO 3J1EMEHTA.

3.13 coBmecTHas pabota: Bocnpuatne Harpysku cranexene3obeToHHbIM 31IEMEHTOM, B KOTOPOM
OeToHHasi U cTanbHaa KOMMNOHEHTa Ae(POPMUPYIOTCH KakK eanHast KOHCTPYKLUS.

3.14 crap-6onT: [MbkMn ynop B Buae KanMbOPOBaAHHOrO CTanbHOMO CTEPXHS C TONOBKOW,
NPMBapPEHHOro OAHUM KOHLIOM K CTanbHOW KOHCTPYKLNN.

3.15 cranexene3ob6eTOHHbIN KapKac: KapKac, B KOTOPOM 3Ha4duTellbHaaA 4acTb 3JIEMEHTOB WIIN
Hanbonee Harpy>XeHHble 3J1IEMEHTbI ABIAOTCA cTanexene3o0eTOHHbIMMN.

3.16 crtanexene3o6eTOHHbIe NNUTbI ¢ NpocdUNUPoBaHHbIM HacTunom: MoHONWUTHble 6ETOHHbIEe
nUnn >xenesobeToHHble MNAWUTbl C MPOMUIMPOBAHHBIM HACTWUIIOM, BbIMOMHAOWMUM (OYHKUMN HECbeMHOM
onanybkM Ha cTaguM W3roTOBMEHWS NNUTbl U BHelWHew paboyen apmaTypbl COBMECTHO C TMBKUMM
CTEPXHAMU Ha CTagun aKkcnnyatauuy ninTbl.

3.17 cTanexene3o6eTOHHbIe KOHCTPYKUUU: KOHCTPYKUMM, BbINOMHEHHbIE U3 MOHOMWUTHOrO W/unm
cbopHoro >xene3obeToHa, KOHCTPYKLUMOHHOW CTanu nnv npomnmpoBaHHOro HacTuna u rnbkon apmartypel, B
KOTOpbIX obecrneyveHa nx coBmecTHas paboTa.

3.17a cTepXeHb-ynop: [MOKMIA ynop B BMAE apmaTypHOro CTEPXHSA Mnepuoamyeckoro npoduns,
NPONYLLEHHBIN Yepe3 OTBEPCTUE B CTEHKE CTarlbHOro Npodunsi B KOMOUHMPOBaHHbIX Oarkax.

(BBegeH gononHutensHo, Nam. Ne 4).

3.18 cTepxHeBasa apmaTypa: ApMmaTtypa B BUAe OTAENbHbIX CTEPXKHEN, KapKacoB N CETOK.

3.19 TpybOOeTOHHLIE KOHCTPyKuumn: CTranexene3obeToHHble KOHCTPYKLUMM, COCTOsLmMe U3
HapyXHOW CTarnbHOM 0DOMOYKN B BMAE KPYrnown nubo kBagpaTHou Tpybbl n BHYTpeHHero 6eToHHOro agpa ¢
paboyen 1 KOHCTPYKTUBHOW CTEPXXHEBOWN apMaTypon unu 6e3 Hee; pacyeTHbIe YCUIUa OT BCEX BO3AENCTBUN
B TPYyOOGETOHHbIX KOHCTPYKUMSAX OOJMKHbI ObITb BOCMPUHATBEI OeToHOM, MeTannom Tpybel u pabouen
CTEPXXHEBOW apMaTypon.

(M3meHeHHas pegakums, M3m. Ne 4).

3.20 yronkoBblii TrM6kMn ynop: [WOkuiA ynop B BMAE CTanbHOTO XONOQHOMHYTOrO Yrorka,
3aKpenreHHOro Of|HOM MOJIKOW K BEPXHEMY MOSACY CTanbHOM 6anku B KOMOMHUMPOBaHHbLIX Garnkax.

(BBegeH gononHuteneHo, N3am. N 2).

4 O6wume nonoxeHus

4.1 Tunbl cTanexene3o6eTOHHbLIX KOHCTPYKLUN
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HacTosawwun ceoa npasun cnenyet NpUMeHATb AnA KOHCprKLI,I/II7I cnenywwmnx TUNoB:

- cTanexenesobeToHHble NMNUTbl C NPOMUANPOBAHHBIM  HACTUMOM, KOHCTPYKUMA NAWUTbl C
NpPodUNMPOBAHHBIM HACTUIIOM MoKasaHa Ha pucyHke 4.1,

1 - cTanbHON NPOodUIMPOBAHHLIN HACTUI C PUASEHBIMU CTEHKAMN rOdPOB; 2 - 3NeMEHT 6ano4YHon KNeTku;
3 - MOHONUTHBIA BGETOH NNUTEI; 4 - CTEPXXHEBOM yNop; 5 - ceTka NpoTMBOYyCa04HOro apMmnpoBaHus; 6 -
coeguHeHune rodprMpoBaHHbIX Npodunen mexay cobon; 7 - paboyas apmatypa

PucyHok 4.1* - KoHCTpyKumsi cTanexenesobeToHHOW NNnTbl, apMUpoBaHHas NpoUNMpoBaHHbIM HAaCTUIOM

* IameHeHHas pegakums, Mam. N 1.

- KOMOGUHUPOBaHHbIE Garku, OCHOBHbIE TUMbI MOMEPEYHbIX CEYEHUII C MOHOMMTHOW Xene306eTOHHOIA
NAUTO NpuBeaeHbl Ha pucyHke 4.2a, co CGOPHbLIMU Kene306eTOHHLIMU NNUTAMM - Ha PUCYHKe 4.2;
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a) ctanbHas 6anka n nnuTa o6beanHeHbl C NOMOLLBIO YNOpPOoB; 6) ctanbHasa 6anka YacTu4YHO
obeToHMpoBaHa 1 obbegnHeHa C NNUTON C MOMOLLBIO YNOPOB; B) cTanbHasa 6anka v nnvra ¢ Bytamm
006bearHeHbl C NMOMOLLBIO YNOPOB; ) ONMpaHWe NnUTbl N0 NPOMUNNPOBAHHOMY HACTWUY Ha CTanbHylo 6anky
(npomexyToyHas onopa HacTuna); 4) onvpaHne NuTbl No NPOMUINPOBAHHOMY HACTUY Ha YaCTUYHO
06eToHMPOBaHHYI0 CTanbHyto 6arnky (kpanHasA onopa HacTuna); €) noniHoe 06eTOHNpPOBaHWE CTanbHON
6anku; x) onnpaHue xene3obeTOHHOW NNNTbI HAa HUXKHUI Nosic 6anku, ynopbl Ha nonke 6anku; u) onupaHne
Xenes3obeToHHOW NANTLI HA HUXKHUI Nosic 6anku, ynopbl Ha cTeHke 6anku; K) ctanbHas 6anka n nnuTa
06beanHeHbl C MOMOLLBIO YOPOB B BUAE apMaTypHbIX CTEPXHEN (CTepXKHeN-ynopoB), MPONYyLUEHHbIX CKBO3b
OTBEPCTUS B CTEHKE Banku
PucyHok 4.2a* - BapnaHTbl nonepe4YHbIX C€YEeHMN KOMOUHMPOBaHHbLIX 6ariok ¢ MOHONMMUTHOMN
Xene3o6eTOHHOW NAUTON

* NameHeHHas pegakuua, Mam. N 1, 3, 4.



1 - cbopHasa MHOronycToTHas NNMTa NEPEKPLITUS; 2 - MOHONUTHBIA BeTOoH; 3 - 3arnywka; 4 - ynop; 5 -
apMaTypHble CTEePXKHU, CETKM
a), 6) cbopHble MHOIOMYCTOTHBIE NMNUTbI YIIOXEHbI HA HYUXKHUI NOSIC CTanbHOW 6anku n o6beaAnHEHbI C
MOMOLLbKO YaCTUYHOTO OMOHOMTMYUBAHUS NYCTOT Y NOCTAHOBKU apMaTypHbIX CTEPXKHEN; B) COOpHbIE
MHOFOMNYCTOTHbIE NAUTbI YIOXEHbl HAa HMXKHWUIA NOSIC CTanbHOM 6ankm u 06beauHeHb! C MOMOLLIbIO YaCTUYHOIO
OMOHONUYMBAHUS NYCTOT M NOCTAHOBKW YNOPOB; ') COOPHbIE MHOFOMYCTOTHLIE MANTLI YIIOXEHbI Ha MoKy B
cpenHen YacTu ctanbHoln 6anku n 06beanHEHbI C MOMOLLBI YaCTUYHOTO OMOHOSTMYMBAHUS MYCTOT U
MOCTaHOBKM YNOPOB; ) COOpHbIE MHOFONYCTOTHbLIE MANTLI YIIOXEHbl Ha BEPXHWUIA NOSIC CTanbHOW Ganku u
06beMHEHBI C MOMOLLBH YaCTUYHOTO OMOHONUYMBAHUS NYCTOT Y NOCTAHOBKW YNOPOB
PucyHok 4.2* - BapnaHTbl nonepeyYHbIX ce4eHU KOMOMHUPOBaHHbIX 6aNOK CO COOPHLIMU
)Kene3obeToOHHbLIMU NNAUTaMM

* BeBegeH gononHutensHo, Mam. N 3, 4.

- Xene3obeToHHble KOHCTPpYKUMn C XKeCTKon apmaTypon, paGOTarou.lme Ha UEeHTpalribHoe Wnn
BHELEHTPEHHOEe CXaTue, pacTtaXeHune; TUNoBble nonepeyHble ce4eHnA Nokas3aHbl Ha PUCYHKe 4.3;



L
E

) u) K)

1 - 6eTOoH; 2 - XecTkasa apMaTypa; 3 - nonepeyvHas rubkas apmatypa; 4 - npogonbHas rmbkast apmartypa; 5
- ynop
a) - XXecTkasa apmaTypa B bopme AByTaBpa; 0) - ecTkas apmaTypa B popmMe KpecTooOpa3HOro ceveHus; B)
- XecCTkasi apmaTtypa Kopob4aToro ceyeHusi, 06pa3oBaHoOro weennepamu, o6begnHEHHbIMU NNaHKamu; r) -
XecTkas apmaTypa B Buae "cepaeydHuka”, "cnsba" cnnoLwHoro cevyeHus; 4) - ce4eHme ¢ YacTUYHbIM
0D0EeTOHUPOBAHUEM XECTKON apmaTypbl; €), X) XeCTkas apmaTypa KopobyaToro ceveHus; u), K) - xectkasi
apmartypa Kpectoobpa3Horo cedeHus

PucyHok 4.3* - TnoBble nonepeyHble ceveHus xene3obeToHHbIX KOHCTPYKLMIA C KECTKOW apMaTypou

* \ameHeHHas pegakums, Nam. N 1, 2.

- TpyboOEeTOHHble KOHCTPYKUMM C BHELUHEW CcTanbHOM o06onoykon B Buae TpyObl C S4pPOM
noapasnensioTes:

- o popme ceveHnsi Tpyobl:

- KpYrrble,

- KBagpaTHble;

- M0 TUNY CeYeHUN:

- ¢ 6ETOHHBIM SAPOM (HEapMUPOBaHHOE),

- C Xene3o6eTOHHbIM S4pOoM (6ETOHHOE, apMUPOBAHHOE CTEPXXHEBOW apMaTtypon);

- No crnocoBby M3roToBneHust 060MoYKM KpyribiX TPy6:

- becLlOoBHbIE,

- ANeKTpoCcBapHble (MPSIMOLLIOBHbIE U CNMPanbHOLLOBHbIE),

- NoNMcToBOM CHOpPKU.
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Tunbl ceveHnin Tpy6OBETOHHBLIX KOHCTPYKLUMI NOKa3aHbl Ha PUCYHKE 4.4.
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1 - 6eToHHOE AAp0; 2 - TpyOa; 3 - NnpoaonbHasi CTepXxHeBas apmartypa
a) Kpyrnoe ¢ xene3obeToHHbIM 94poM (6ETOHHbIM SA4POM, apMUPOBAHHBLIM CTEPXXHEBOW apMatypon); 6)
Kpyrnoe ¢ 6eTOHHbIM S4POM; B) KBagpaTHOE C Kene3obeToHHbIM S4poM (6eTOHHbIM SAPOM, apMUPOBAHHBIM
CTEepPXXHEBOW apmMaTypon); r) KBagpaTHOe C BETOHHBIM SAPOM
PucyHok 4.4* - Tunbl ce4eHUN TPYOOO6ETOHHBLIX KOHCTPYKLIUMIA

* \ameHeHHas pegakums, Nam. N 1, 4.

PekomeHaauum no NPUMEHEHUI0 cTtanexene3obeTOoHHbIX KOHCprKLI,I/IIZ B cocCcTaBe
NPOCTPaAHCTBEHHO-APMUNPOBAHHbIX Onok-cekuuin npuBeaeHbl B MNPpUnoXXeHnn E.

(M3meHeHHas pegakuusa, M3m. N 1, 3, 4).
4.2 OCHOBHble TPe6OBaHNA K KOHCTPYKLMAM
4.2.1 Ctanexene3obeTOHHbIE KOHCTPYKL MU BCEX TUMOB AOMMKHbI YAOBETBOPSATL TPEOOBaAHUAM:
- no 6e3onacHocTy;
- MO 3KCNyaTaLMoOHHON NPUrogHOCTY;
- N0 AOMNrOBEYHOCTY;

- AOMNOJIHUTEJIbHbIM Tpe6OBaHI/IF|M, YKa3aHHbIM B 3ajaHN Ha NPOEeKTUpOBaHUE.
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4.2.2 [na ypnosneTtsBopeHus TpeboBaHuUM no 6Ge30MacHOCTU KOHCTPYKUMM [OOMMKHbl UMETb Takue
HavanbHbIE XapaKTePUCTUKKN, YTOObI NPX Pa3fMYHbIX PACYETHbLIX BO3AEUCTBUAX B MPOLIECCE CTPOUTENLCTBA
N aKcnnyaTauum 3gaHuin 1 COOPYXXeHUI Bbin UCKITHOYEHBbI paspyLUeHUs Noboro xapakrepa unmn HapyLleHus
3KcnfyaTauMoHHOW MPUrogHOCTKN, CBSI3aHHblE C MPUYMHEHMEM Bpeda >KU3HW WNKU 300POBbLI0 rpaXxaaH,
MMYLLECTBY, OKpyXalollen cpene, XU3HM U 300POBbI KMBOTHLIX M pacTeHusiM. [pyn npoekTMpoBaHuUK
KOHCTPYKUMIA, KOTOpble Ha CTaguu SKcnnyatauuMuM He CKpbiTbl BHYTpM 0eToHa, cnegyeTt cobntogaTb
Tpeboeanusa CI128.13330.

4.2.3 Ons yposneTtBopeHust TpeboBaHUM MO 3KCMnyaTauMOHHOW NPUrOAHOCTU KOHCTPYKUUSA OOSMKHA
UMETb Takme HauvanbHble XapaKTepPUCTUKKW, YTOObI MNpUM  pPas3nNUuYHbIX pacyeTHbIX BO3OENCTBUSAX He
npovcxoauno obpasoBaHue MM Ype3MepHOE pacKpbiTUe TPELLMH, a Takke He BO3HUKanuM yYpe3mepHble
nepemMeLleHuns, konebaHus W Apyrne OTKNOHEHUS UMK MOBPEXAEHUS, 3aTpyaHsoWmne HOpMarnbHYyo
akcnnyaTauuio (HapyweHne TpeboBaHU K BHELWHEMY BUAY KOHCTPYKLUMUKN, TEXHONOrM4Yeckux TpebosaHmi no
HopmanbHOM paboTe 06OpyAOBaHUA, MEXaHU3MOB, KOHCTPYKTMBHbIX TpeboBaHUM nNo coBmecTHon paboTte
3NEMEHTOB 1 Apyrnx TpeboBaHU, YCTaHOBMEHHbIX NPU MPOEKTUPOBAHMWMN).

B cTanexene3o0eToHHbIX KOHCTPYKUMAX OoMnyckaeTcs obpa3oBaHWe TPELLMH, U K HUM MpeabsBnsoT
TpeboBaHMsi MO OrpaHNYEHUIO LUIMPUHBI packpbiTusi, cooTBeTcTBytowmne CI 63.13330. O6pa3oBaHue TpeLLMH
B CTanexene3o0eToHHbIX NnuTax C NpoMUINPOBAHHLIM HACTUIOM [OMYCKaeTCa B 30HE, 3aKpbITOW
nNpodMnMpoBaHHbLIM HAaCTUMOM.

424 [Onsa yposnetBopeHus TpeboBaHW/A [ONrOBEYHOCTU KOHCTPYKUMS AOMKHa WMeTb Takue
HayanbHble XapakTepuCTUKM, 4TOObl B TEYeHWe pacyeTHOro cpoka cnyxbbl OHa yaoBneTsopsna
TpeboBaHMaM Mo 6e30NacHOCTM 1 SKCNIyaTauMOHHOW NPUrogHOCTM C YH4ETOM BIIUSAHUSA Ha reomMeTpuyeckne
XapaKTepPUCTUKN KOHCTPYKUMN U MeXaHUYECKMe XapakTepUCTUKM MaTepuanoB pasfiyHbIX pacyeTHbIX
BO34ENCTBUN (ONuTenbHOe BO3AeNCTBME Harpysku, HebnaronpuaTHble KnMMaTuyeckne, TeXHOrornyeckue,
TemnepaTypHble W BNaXHOCTHble BO3QEWCTBMSA, MOMNEpeMeHHoe 3aMopaXvBaHue W OTTauBaHue,
arpeccuBHble BO3AEeNCTBUS U Ap.).

425 TpeboBaHns no 6esonacHOCTM, 3KCMIyaTaUMOHHOW  MPUrogHOCTW,  OONITOBEYHOCTMU
cTanexene3obeTOHHbIX KOHCTPYKUWIA U Apyrve, ycTaHaBnMBaeMble 3afaHNeM Ha NMPOEKTUPOBAHME OOSKHbI
ObITb 0BecneyeHbl BeiNoNHeEHNneM TpeboBaHui:

- K OETOHY 1 ero CoCTaBnALLNM;

- K apmarype;

- K cTanu;

- K pacyeTam KOHCTPYKLUIA;

- KOHCTPYKTUBHbIX;

- TEXHOMNOTNYECKUX;

- MO 3KcnnyaTauumn.

TpeboBaHus no Harpyskam W BO3OEWCTBUSIM, Npederny OrHeCTOMKOCTM, HenpoHMLAeMOoCTy,
MOPO30CTOMKOCTW, MpefenibHbIM nokasaTenam gecdopmaunii (npormbam, nepemeLlleHnsiM, aMmnnuTyae
kornebaHuit), pacyeTHbIM 3Ha4YeHUSM TeMNepaTypbl HapYyXXHOrO BO34yXa W OTHOCUTENbHOW BRAXHOCTU
OoKpyXatoLen cpefbl, N0 3allnTe CTPOUTEMbHLIX KOHCTPYKUWA OT BO3AEWCTBUS arpeccuMBHbIX cped WU Aap.
yctaHaBsnuatotca Cl 14.13330, CI 20.13330, CMN 22.13330, CM 28.13330, CM 44.13330, CIMN 122.13330,
CIT131.13330.

4.2.6 MNpw npoekTUpoBaHUN cTanexene3obeToHHbIX KOHCTPYKUWIA CneayeT:

- npuHNMaTb KOHCTPYKTUBHbIE CXeMbl, o6ecneq|/|Ba+ou.|,v|e NPOYHOCTb, yCTOIZ'-II/IBOCTb n
NPOCTPaHCTBEHHYH HEN3MEHAEMOCTb 30aHMA K coopy>KeH|/||7| B LleJIOM N UX OTAENIbHbIX 3JIEMEHTOB;

- MPUMEHSITb pauMoHarbHble NPodUNM Mnpokata, 3MEPEKTUBHbIE CTanu M MPOTPECCUBHbIE TUMbI

COEOVHEHUI; 3NEMEHTbI KOHCprKLI,I/II7I OOJDKHbl MUMETb MUWHUMalbHbIE CeYeHud, yaosrneTBopdroline
Tpe6OBaHMF|M HacTodLllero ceoga npasusn € y4eToM COpTaMeHTOB Ha npokaTt n pr6bl;

11



- npegycMmatpumBaTtb TEXHOJMOTMYHOCTb n HanMMeHbLUYH TPyAOEMKOCTb M3roToBJ1IEHUA,
TPpaHCNOPTUPOBaAHNA U MOHTaXa,

- YYuTbiBaTb MPOU3BOACTBEHHbIE BO3MOXHOCTU WM MOLLHOCTb TEXHOJOrMYECKOr0 W KpPaHOBOIO
o6opyaoBaHMs NpeanpuUsTUii - U3roTOBUTENEN KOHCTPYKLMIA, MOHTaXKHbIX OpraH13auuii;

- yu4utbiBaTb [OOMyCKaeMbl€ OTKIIOHEHNUA OT MNPOEKTHbIX pa3mMepoB WU FeOMeTpMHECKOVI CbOprI
3J1IEMEHTOB KOHCprKLI,VIl7I Npn N3rotoBJ1IEHUN N MOHTaxXe.

4.2.7 Tlpyn NpOEKTUPOBAHUN HAOEXKHOCTb CTanexene3obeToHHbIX KOHCTPyKUuin obecneymBaeTtca
NPMMEHEHWEeM B pacyeTax PacyeTHbIX 3HAYEeHWW Harpy3ok M BO3OENCTBMIW, pacHETHbIX XapakTepuCTUK
6eToHa, apmaTtypbl M KOHCTPYKLMOHHOW CcTanu, onpegensemblX MO0 HOPMATUBHLIM 3HAYEHUSM 9TUX
XapaKTepucTK C MOMOLLbI) COOTBETCTBYHOLIMX KOIPPULUMEHTOB HAOEXKHOCTM, C Y4YETOM YPOBHS
OTBETCTBEHHOCTU 34aHWNIA U COOPYXEHUN.

HopmaTvBHblE 3HAYeHMs1 Harpy3ok W BO3OEWCTBUW, 3HAYeHUs KOI(MUUUEHTOB HALEXKHOCTU MO
Harpyske, ycraHaenumsatoT B cootBeTcTBmm ¢ CI120.13330.

PacyeTHble 3Ha4YeHUsi Harpy3ok M BO3OENCTBUI MPUHMMAOT B 3aBWCUMOCTU OT BuAa pacyeTHOro
npenensHOro COCTOSIHUS U pacyeTHOWM cutyauum.

4.2.8 BeToHHble 1 >xene3obeTOHHblIE JNEMEHTbl CTanexene3obeTOHHOM KOHCTPYKLUMU  OOSDKHbI
yOOBeTBOPSATL 06WMM TpeboBaHUSAM K BETOHHBIM U Xene306eTOHHbIM KOHCTPYKLUMsAM B cooTBeTCcTBUM ¢ Cl1
63.13330 ¢ yyeTom AONONHEHMI, MPUBEAEHHbIX B HACTOSALWEM CBOAE NpaBun.

4.29 CranbHOM 3reMeHT cTanexene3obeToHHON KOHCTPyKUuM pormkeH ypoBnetBopsAtb CIl
16.13330.2017 (nogpasgen 4.1).

(N3meHeHHas pegakuusa, Mam. N 1).

4.2.10 CtanbHon NpodunMpoBaHHbLIN HACTUN He OO0MycKaeTCs MCMNOoSb30BaTb B KA4yeCTBE BHELUHEWN
apMaTypbl NAUT NpU CReayrLWmnx yCnoBmsXx:

npu BO3AENCTBMU cpedHe- N cunbHoarpeccusHon cpeabl no CI1 28.13330;

npy QUHaMUYECKMX BO3AENCTBUAX C KOadhduumeHTom acummeTpum umkna [ <0,7;

npu TemnepaTtype Bbiwe nnc 50°C nnu Hwke muHyc 50°C;

npu BriaxHoctn b6onee 60% ©6e3 AONONHUTENBHOMO 3aLLMTHOIO MOKPbLITUSA, 06EecneYnBatoLLEero ero
KOPPO3NOHHYO CTONKOCTb.

(N3meHeHHas pegakuus, Nam. N 1).

4.2.11 Tpebyemble npefenbl OrHECTOMKOCTU M NpaBuna NPUMEHEHUSA OrHes3alMTbl 451 NOBbILEHUS
npeaenoB OrHECTOMKOCTU cTanexene3obeToHHbIX KOHCTPYKUMIA cnegyeT BbinonHATL cornacHo CI 2.13130.

4.2.12 PacyeT OrHecToMKOCTW cTanexene3obeToHHbIX NUT ¢ NPOMUNINPOBAHHBIM HACTUIOM crnegyeT
BbINOMHATL 6€e3 yyeTa MCMoNb3oBaHUSA NPOPUIMPOBAHHOIO HAcTWNa B KayecTBe BHELUHEN apMatypbl B
COOTBETCTBMM C MeTodamu, pa3paboTaHHbIMW OSS1 aHanorM4YHbIX Mo XapaktepucTtukam 6etoHa u paboden
apmartypbl ene3obeToHHbIX NnuT. MNpun 3TOM cneayeT yYnTbiBaTb TONbKO HOPMATUBHbBIE HArpy3ku.

4213 B cnyvae, ecnu npegen OFHECTOMKOCTU cCTanexene3obeTOHHbIX KOHCTPYKUWUA HUXe
Tpebyemoro HopMaTUBHBIMWU JOKYMEHTaMu, cnegyeTt npegycmartpyMBatb MeponpusaTvsa no orHesawwmre. MMpu
3TOM criegyeT y4uTbiBaTb BO3MOXHOCTb NMOTEPU Hecyllen cnocobHocTu (obpylueHns) npodunmMpoBaHHOro
HacTura c HaHeCeHHbIMM cpedcTBaMmM OrHe3aLMTbl NPy JOCTUXKEHUN UMW KPUTUYECKON TeMNepaTypbl.

4.2.14 Tpw pacyeTe KOHCTPYKTUBHOW CUCTEMbI UMW €€ YaCTW Ha OFHECTOWKOCTb AOIMKHbI ObITh YUYTEHbI
COOTBETCTBYIOLUME CXEMbl paspyLlleHus, NnepemMeHHble OT TemnepaTypbl XapaKTepucTUKu maTepuanos U
XECTKOCTW 3fIEMEHTOB, B TOM YMCIe TENMOBOE paclUMpeHne u cunosble AedopmMauum (KOCBEHHbIE OrHEBbLIE
BO30ENCTBUSA).

12



[Mpn pacuyeTe OTAENbLHOW KOHCTPYKUMM, OHA paccMmatpuBaeTca 6e3 yyeTta HenpsiMbiX BO3AEWCTBUN
noxapa, 3a WCKIIOYEHMEM BO3HMUKAKOLWUX B pes3ynbTare TemnepaTypHbiX rpagveHToB. TemnepaTtypHoe
Bo3genicTeme crneayet npegycmatpmaTtb no FOCT 30247.0, ecnv MHOE He YCTaAHOBMEHO HOPMAaTUBHbLIMU
OOKYMEHTaMu.

4.2.15 PacyeTHble MOAenu Npu pacyeTax Ha OrHEeCTOMKOCTb BKIHOYaAlOT OTAEnbHble Mogenu ans
onpeneneHus:

- pasBUTUS N pacnpeneneHns TemnepaTypbl BHYTPU KOHCTPYKTUBHbBIX 35IEMEHTOB (TEMnoTexXHUYeckast
Mozenb);

- cTatM4eckon paboTbl KOHCTPYKUMM UNu Nobor ee YyacTu (ctTaTmyeckas Moaenb).

4.2.16 Ctanexene3obeToHHblE KOHCTPYKLUN criedyeT MOHTUPOBaTb B COOTBETCTBUM C TpeboBaHUsMU
CImT 70.13330. 3nemeHTbl cTanexene3obeTOHHbIX KOHCTPYKLUMN U3 KOHCTPYKLMOHHOW cTanu creayet
nsrotaBnueatb ¢ ydyetom TpeboBaHuin OCT 23118 un [1], cbopHble KOHCTpyKumm - TpeboBaHui CI1
130.13330.

4.2.17 lpn NpOEKTUPOBaAHUKN CTanexene3obeToHHbIX KOHCTPYKLUMIA O5151 COOPY>KEHUIN MPOMbILLUNEHHbIX
npeanpuaTUin crnegyeT yunTbiBaTb nonoxeHus CI143.13330.

4.3 OCHOBHbI€ MONOXEeHUA No pacyeTam
4.3.1 Pacyet ctanexenes3obeTOHHbIX KOHCTPYKLUUIA MO NpeAeribHbIM COCTOSHUSIM NEpPBON U BTOPOW
rpynn NnpomsBogaT no ynpyro ctagumn unm ¢ y4eToM pusmyeckon HENMMHENHOCTU MaTepuanos, BO3MOXHOro
obpasoBaHus TpewmH B 6ETOHE, aHU30TPONUN, HAKOMMEHNSI MOBPEXAEHWUN, C y4ETOM NPOAONBLHOro usrnba m
reoMeTpu4ecKon HenuHerHocTu. PacyeTbl cnegyet npou3BoauTb B COOTBETCTBUM C TpeboBaHusamn FOCT
27751, B TOM 4ucre no ocobbiM NpeaenbHbIM COCTOSIHUSIM.

B cratnyeckun HeonpefenuMbIX KOHCTPYKUMAX cnefyeT yduTbiBaTb nepepacnpenerieHne ycunun B
3reMeHTax cucTtemMbl BcrieacTBve obpas3oBaHus TpewwH 1 pas3BuTua Heynpyrmx gedopmaunii B 6eToHe,
cTann U apMatype A0 BO3HWKHOBEHWS MpefenlbHOro COCTOSIHUSA B SfIEMEHTE. YCUnus 1 HarnpsikeHus B
CTaTU4EeCcKM HeomnpegenumblX KOHCTPYKUMSAX W cucTemax [OonycKaeTca onpedensTs B NpeanonoXeHuu
ynpyron paboTbl cTanexene3obeTOHHbIX 3remMeHToB. [lpu 9ToM BRAMSHWE (HU3NYECKON HEMNMHEeNHOCTU
pPEeKOMEHAOYeTCs y4mTbiBaTb NyTEM KOPPEKTMPOBKU pe3ynbTaTOB NMMHENHOro pacyeTa Ha OCHOBE AaHHbIX
3KCNepMMeHTanbHbIX UCCrneoBaHUA, HENMHENHOrO MOAENMPOBaHWS, pe3ynbTaToB pacyeTa aHamnornyHbIX
0BOBHEKTOB N AKCMEPTHBLIX OLLEHOK.

Mpy pacyeTe KOHCTPYKUUIA MO MPOYHOCTU, AedhopmauunsamM, oOpas3oBaHWUO M PACKPbITUIO TPELMH Ha
OCHOBE MeTOAa KOHEYHbIX 311EMEHTOB AOIMKHbI OblTb NPOBEPEHbI YCNIOBUS MPOYHOCTM U TPELLUMHOCTOMKOCTMH,
a TaKxe ycrnoBus BOSHUKHOBEHUS Ype3MEpPHbIX MepeMeLLeHNIA KOHCTPYKLNN.

(M3meHeHHas pegakums, M3m. N 1).

4.3.2 PacyeTbl fomkHbl obecneunBaTb HAOEXHOCTb 34aHUN UM COOPYXKEHUA B TEYEHUE PaCHETHOrO
cpoka nx cnyxbbl, a Takke Npy NPOM3BOACTBE paboT B COOTBETCTBUM C TpeboBaHUAMU, NpeabaABrseMbIMU K
HUM.

PacueTbl Nno npegenbHbIM COCTOSAHMAM NEPBOW rPyMMbl BKIOYAOT NPOBEPKY MO:

- MPOYHOCTY;

- YCTOMYNBOCTU POPMbI (ANA TOHKOCTEHHBIX KOHCTPYKUUR);

- YCTOMHYMBOCTU MOSTOXKEHUS (ONPOKNAbIBAHME, CKOMBbXEHME).

PacueTbl Nno npegenbHbIM COCTOSAHMAM BTOPOW rPyMMbl BKHOYAOT NPOBEPKY MO:

- 06pa3oBaHNIO TPELLMH;

- PacKpbITUIO TPELLIMH;

- nedopmauusam.
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4.3.3 Pac4yeTbl cTanexene3obeToHHbIX KOHCTPYKLMUA crnefyeT nNpovM3BOAUTL Ha BCE BWUAbI Harpys3ok,
COOTBETCTBYOLUMX (PYHKLMOHANBbHOMY Ha3HAYEHUIO 30aHUN 1 COOPY>KEHUN, C Y4ETOM BIUSAHUS OKPY>KaOLLEN
cpedbl, TEXHONOIrMYeCcKMX, TemnepaTypHbIX WM BMAAXHOCTHbIX BO3OENCTBUA, Harpy3ok OT TPaHCMOPTHbIX
CPeAcTB.

4.3.4 TlpoBepKy MPOYHOCTN M NOAOOP CEYEHUN cTanexene3o0eTOHHbIX KOHCTPYKLMUIA BbIMOSHAT Ha
OelcTBMe n3rnbatrolLmMx MOMEHTOB, MPOOOSIbHBIX CUfl, MOMEPEYHbIX CUM U KPYTALLMX MOMEHTOB, a TaKkke Ha
MEeCTHOe JEeNCTBME Harpys3Kku.

4.3.5 lNpwn pacyeTe KOHCTPYKUMIA U COEANHEHUIN creayeT yuYnTbiBaTh:

- KO3PULIMEHTbI HAAEXHOCTN MO OTBETCTBEHHOCTU ¥, , MpUHMMaeMsble cornacHo MOCT 27751-2014
(pasgen 10);

- KOSMUUNEHTbI HaOEXHOCTM MO MaTepuany: no 6eTtoHy i , npuHuUmaembln cornacHo CI1
63.13330.2018 (6.1.11); no apmaType %;, npuHMMaembin cornacHo CI1 63.13330.2018 (6.2.8); no cranu
Yy » NPYHUMaembln cornacHo CIM 16.13330.2017 (6.1);

- KO3 PULMEHTBI YCNOBUIN PaboTbl: 3N1EMEHTOB CTalNbHbIX KOHCTPYKLUUA U COEANHEHUA Y., V.1, Vn,

npuHmmaemble no CIl 16.13330.2017 (tabnuua 1, 7.1.2, Tabnuua 45 vn pasgensl 14-18); 6etoHa Y,
npuHMMaemslii cornacHo CI163.13330.2018 (6.1.12).

(N3ameHeHHas pepakuus, Mam. N 1, 2).

4.3.6 OTHOWEHNE KPUTMYECKOM Harpy3kM K pacyeTHOW Ans CTEPXHEBbIX  KOHCTPYKLWWA,
paccunTbiBaeMbIX KakK waeanusnpoBaHHbIE YMpyrne MpPOCTPaHCTBEHHbIE CUCTEMbI C  MPUMEHEHUEM
CepTUULMPOBAHHBIX BbIYMCNUTENBHBIX KOMMMEKCOB, AOMKHO OblTb HE MeHee KoahumumeHTa HaaeXHOCTH

MO YCTOMYMBOCTU CUCTEMbI ¥ z4a7 , PABHOTO:
- Yiah = 2 - NpY pacyeTe no HeAedPoOPMUPOBAHHON CXEME;

- Yuah = 1,2 - Npu pacyete no AedOPMUPOBAHHON CXeMe C NPOBEPKOW YCroBWsA ynpyron paboThbl
cTanu 1 yyeTe anutenbHblx gedopmaumin 6etoHa B cootBetcTeum ¢ Cl1 63.13330.

4.4 TpeboBaHuA K pacyeTam

4.4.1 PacyeT no npo4YHOCTHU

Pacyetbl MO NPOYHOCTM KOMMOHEHTOB CTanexene3o0eTOHHbIX KOHCTPYKUUA (KOHCTPYKUMOHHbIE
CTanbHble 3NIeMEHTbl U Xene3o0eTOHHbIe 3NeMEHTbI) AOMKHbI YAOBNETBOPATb OCHOBHbIM TpeboBaHMAM,
npegobsaBnAgemMblM K pacdetam no npoyHocty B CI 16.13330, CIN 63.13330 1 HacTosLWweM cBoge npasur.

4.4.2 PacyeT no o6pa3oBaHNIO U PaCKPbITUIO TPELUUH

4421 PacyeTbl nNo 00pa3oBaHWO W PACKPbITU TPELLMH 3IEMEHTOB CTanexene3o0eTOHHbIX
KOHCTPYKUMIA [OOMKHbl YOOBMNETBOPATb OCHOBHbIM TpeboBaHMAM, npeabsBAseMbiM K pacyeTam Mo
TPELUMHOCTOMKOCTHM 1 TpelunHoobpasoBaHuto B CI 63.13330 1 HacTosilem cBoae npaBur.

4.42.2 Pacuyer TpybGOOETOHHLIX 3MEMEHTOB MO PacKpbITUO TPELUH He npoBoauTcs. PacyeT no

O6pa3OBaHI/I}0 TPEeLWWH BbINOJIHAETCA KakK BCNoMoraTenbHbIi B paMKax pacyeTa no ,El,e(bOpMaLl,l/IﬂM.

4.4.3 PacyeT no gedopmauyusam
4.4.3.1 Cranexene3obeToHHble 3NeMeHTbl Mo gedopMauusm pacCUMTbIBAOT U3 YCrOBUS, MO

KOTOPOMY MpOrMBbLI UMM NEpemMeLieHns KOHCTPYKUWA . OT AENCTBUS BHELIHEN Harpy3kn He [OIDKHbI
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npesbillaTtbh nNpeneribHoO 4oNnyCTUMbIX 3Ha4YeHun I'IpOFI/I6OB mnn I'IepeMeLLI,EHI/IVI fuff .

f E.Jf.;'_.:.!'f- (4.1)

4.4.3.2 Mpornbbl nnn nepemeLLeHns cranexene3obeToHHbIX KOHCTPYKLUMI onpeaensioT no oblimm

npaBunamMm CTPOUTENbHON MEXaHWKM B 3aBMCUMOCTW OT W3rMOHbLIX, COBWUIOBbLIX UM OCEBLIX >XECTKOCTHbIX
XapaKTePUCTUK 3NIEMEHTA B Pa3fMYHbIX CEYEHMSX NO ero AJINHe.

4.4.3.3 YKecTKOCTb paccMaTpvBaeMOro CeYeHus ctanexene3obeToHHOro anemMeHTa onpeaenstoT no
0o6LMM NpaBunam ConpoTUBIEHUS MaTepuarnoB Kak Ansl YCIOBHO YMPYroro CnsowwHOro afieMeHTa (CormnacHo
npunoxeruio ). Mpy BbIYUCIEHUM XKECTKOCTU B Crydae Hanuuusi TPeLMH B pacTsHYTOW 30He GeToHa,
pacTsHyTbIn GETOH He y4YWUTbIBAEeTCH, a €ro BNuWsHWE Ha PaboTy KOHCTPYKUUWM YUUTLIBAETCS C MOMOLLbIO
npuBeaeHHOro Moaynsa aedopmaumm pactsaHyton apmatypel B cootBeTctBum ¢ CI 63.13330. JonyckaeTtcs
He y4nTbIBaTb BNUSIHWE pacTsiHyToro 6eToHa ¢ TpeLmnHamu.

KpuBnsHy u npopgonbHble Aedopmaumm cranexene3obeTOHHOro aneMeHTa Takke onpenenstoT no
HenvHernHon aedopmauMoOHHOM MOOENMM UCXOAA M3 TUMNoTe3bl  MNIMOCKMX  CEeYeHuKr, guarpamm
aedopmnpoBaHusa 6eToHa, apMaTypbl U CTanu u cpegHux gedopmMan i apMaTypbl MEXAY TpeLyMHamMMm.

4.4.3.4 [edopmaumm cranexene3obeTOHHbIX 3NEMEHTOB CrefQyeT paccyuTbiBaTb C  y4ETOM
ONUTENbHOCTN OENCTBUSA Harpy3okK, yCTaHaBNMBaEMbIX COOTBETCTBYIOLLMMN HOPMaTUBHBIMU AOKYMEHTaMMU.

Mpw BbIYMCNEHNM NPOMMBOB XKECTKOCTb YHaCTKOB 3rieMeHTa crneyeT onpefensite C y4eToM Hanmums
WM OTCYTCTBMS HOPMaribHbIX K MPOAONBHOM OCY 3fIEMEHTA TPELUUH B PACTSIHYTON 30HE UX CEYEHUS.

4.4.3.5 3HaveHus npegenbHO 4ONyCTUMbIX AedopMauni NMPMHUMAOT B COOTBETCTBUM C YKa3aHMAMMU
CIM 20.13330 1 HOpMaTMBHbBIX OKYMEHTOB Ha OTAENbHbIE BUAbI KOHCTPYKUMIA. [1pn 4EACTBUN NOCTOSAHHBIX U

BPEMEHHbIX ONMUTENbHbLIX N KPaTKOBPEMEHHbIX Harpy3ok npornd cranexene3obeToHHbIX 31IEMEHTOB BO BCEX
cny4vasx He gormkeH npesblwatb 1/150 nponeta u 1/75 BbineTa KOHCOMNN.

4.4.4 lononHuTenbHble TPe6OBaHUA K pacyeTy KOMGMHMPOBaHHbIX 6anok
4441 PacuyeTbl cregyeT BbIMOMHATbL UCXOOA M3 TMMNOTE3bl MMOCKUX ceyeHuid, 6e3 ydeTa
noaaTNMBOCTU LLUBOB 00beANHEHUs CTanbHOW 1 Xene3o0eToOHHOM YacTen.

Ons ctanexene3obeTOHHbIX 6anok Mo MPOYHOCTU CcrnedyeT MNPOBEepsiTb pacyeTHble MonepeyHble
ceyeHus.

Pac4yeTHble nonepeYyHble Ce4eHUsA BKIIO4YaoT:

- CeYEeHUs1 C MaKkcMMarnbHbIM M3rMdaoLWLmnmMm MOMEHTOM;

- ONnopkbl;

- Ceé4eHund C HyneBblIM MOMEHTOM;

- CeYeHud, B KOTOPbIX NPUIIOXKEHbl COCpenoTOYEHHbIE HAarpy3kun nnn peakuunu;

- CeYeHMs1 CO CKavykooOpasHbIM U3MEHEHWEM FeOMETPUYECKUX pPa3MepoB, MPU KOTOPbIX OTHOLLUEHWe
GonbLlero MoMeHTa CONpOTUBMEHUS K MEHbLLEMY NpeBbIwaeT 1,2;

- B 3NneMeHTax nepemeHHon BbICOTbI paC‘-IeTHbIe ceyeHund BbIGMpa}OT Takum o6pa30M, l'IT06bI
OTHOLLUEeHMe Gonbllero 3HadeHus Hecyu.l,el7| cnocobHocTU no M3r|/|6arou.|,emy MOMEHTY K MeHbLuemy (ﬂpl/l
n3rnbe B O,CI,HOI7I nJ‘IOCKOCTI/I) angd nodon napbl CMEXHbIX pacCHeTHbIX nonepeYHbiX ceyeHum He npesbiwano
1,5;

- cBOOOOHbIE KOHLbI KOHCONEN - OAnsl pacyeToB 00beauHEHUs Kene3obeToOHHON NNUTbl CO CTarnbHOWM
KOHCTPYKLMEN.

(N3meHeHHas pegakuus, Mam. N 1, 3).

4442 B pacyetax cranexene3obeTOHHbIX KOHCTPYKUUI crnegyeT MNpUMEHATb KOS MUUNEHT
npusedenns oy = . [ By, roe £, - Moaynb ynpyrocTu KOHCTPYKUMOHHOMO MeTanna CTanbHOi 4acTy,
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Hyy - mopynb pedopmaumm GeToHa Mpu CKaTWM M pacTskeHuu, onpepensiembiin no CIM 63.13330 B
3aBMCMMOCTM OT NPOAOIHKUTENBHOCTU AEACTBUSI HArPY3KM U C YH4ETOM HaNU4YMsl UM OTCYTCTBUS TPELLWH.

4.4.4.3 Tlpn BbINOMHEHUM pacCYeTOB CTanexene3obeTOHHbIX KOHCTPYKUWA creayeT Yy4yuTbiBaTb
Heynpyrue gegopmauun.

- An4a pac4eToB No NpPo4YHOCTUN K yCTOVI‘-IVIBOCTVIZ

* ONA NOCTOSIHHbIX BO3OEWCTBUNA: nonsy4yecTtb beToHa n obxaTue nonepeYyHbiX LWBOB CGOprIX
Kene3obeTOHHbIX NINT;

* [ONs BPEMEHHbIX, TeMnepaTypHbiX W YCafOYHbIX BO3AEWCTBUIA: MONEpeyYHble TPeLuHbl B
Xene3obeTtoHe (OT BCENW COBOKYMHOCTM [AENCTBYIOLMUX HArpysok) W OrpaHWYeHHble nracTudeckue
aedopmaumm ctanm n 6eToHa (OT BCEM COBOKYMHOCTM AEUCTBYIOLLMX HArpy3oK M TOMbKO NpU NpoBepke
ceyeHus).

- Ana pac4yeTos no TpeU.lVIHOCTOVIIKOCTVIZ

* ONA NOCTOSIHHbIX BO3OEWCTBUNA: non3y4yecTtb beToHa u obxaTue nonepeYyHbiX LWBOB C60prIX
ene3obeTOoHHbIX NNUT npu pacyeTax no O6pa3OBaHVII'O N PaCKPbITUIO TPELUNH;

* ONsi BPEMEHHbIX BEPTUKAIbHbIX, TEMMNEePaTypPHbIX U YCagoyHbIX BO3AEWCTBUIA U ANsi BO3OENCTBUIA
npy  TPAHCTMOPTUPOBAHUWN, MOHTaXe, NpeABapUTESIbHOM HamnpsbkeHWU W perynupoBaHun: 6e3 yyeTa
Heynpyrmx gedopmauunii Npyu pacyeTe MO TPELMHOOOPA30BaHMI0O U C YYETOM MOMEPEYHbIX TPELUMH B
ene3obeToHe OT BCel COBOKYMHOCTY AENCTBYIOLLMX Harpy3oK Npu pacyete no 06pa3oBaHnio TPELLUH.

4.4.4.4 TonsyyecTb 6eToHa criegyeT yunTbiBaTbh B COOTBETCTBMU C nonoxeHnamm CI163.13330.

4.4.4.5 Npwn pacyeTax Ha ycagky 6eToHa pasrpyatollee BrMsIHNE YyCaaku He yYUTbIBAETCS.

4.4.4.6 XKene3obeTOHHbIE NNWTLI, B TOM 4nucne cbopHble, crieqyeT paccymTbiBaTb MO MPOYHOCTU U
TpeLLMHOCTOMKOCTU. KaTeropum TpeboBaHW MO TPELUMHOCTOMKOCTU W pacyeTbl criefyeT BbINOMHATb
cornacHo CI163.13330.

(N3meHeHHas pegakuus, Nam. N 3).

4.4.4.7 (WcknioyeH, N3m. N 1).

4.4.4.8 PacyeT nonepeyHoro cevYeHus crnegyet BbIMNOMHATbL NO  CTaAuMsiM, YUCIO  KOTOPbIX
onpeaenseTcss YMCIOM YacTel CeuveHusi, MoCnefoBaTeNbHO BKMOYaeMbiX B paboTy. [na kaxgow 4vactu
cevyeHus AeNCTBYIOLLME HANPSPKEHNS crieQyeT onpenensitb CyMMUPOBAHMEM MX MO CTagusimM paboTsbl.

4.4.4.9 YunTbiBaeMylo B COCTaBe CEYEHUSI PACYETHYHO LUMPUHY XXene300eTOHHOM MnuTbl, B TOM Yucne
Onst cOOpHbIX MAUT, CNegyeT onpefensTb Kak CYMMY pacyeTHbIX BEMNWYUH CBECOB MnUTbl B 00 CTOPOHbI OT
OCW CTanbHOM KOHCTPYKUMM (puCyHKM 4.5, 4.6). PacyeTHOe 3HayeHune cBeca nnuTbl cnegyeT onpeaenstb
NPOCTPaHCTBEHHBIM pacyeTOM METOLAOM KOHEYHbIX 3JIEMEHTOB, JOMYCKAETCs NPUHMMATL ero 3HaveHue: ansi
MOHOJTUTHBIX XeNne306eTOHHbIX MAUT - B COOTBETCTBUM C Tabnuuen 4.1, ana cOOpHbIX Xene306eTOHHbIX

NMWT - B COOTBETCTBMM C Tabnuuen 4.2.

(N3meHeHHas pegakuus, Mam. N 3).
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a) - nnuTa ¢ Bytamu, 6) - nnuta 6e3 ByTOB

PucyHok 4.5, nuct 1 - Cxema ans onpeaeneHns pacyeTHON LWMPUHBI XKene3obeToHHOW NnuThbl

3 sy o3
A R T 1

b

PucyHok 4.5, nuct 2

2 L

[

a) cOOpHbIE MHOTOMYCTOTHbIE MANTLI YIOXEHbI HA HWXHUIA NOSIC cTanbHOWM 0anku; 6) cOopHble
MHOFOMNYCTOTHbIE MANTbI YIOXEHbl Ha MONKY B CpeaHeln YacTu cTanbHon 6anku
PucyHok 4.6* - Cxema ans onpeaeneHNsa pac4eTHOM LWWMPUHbI COOPHBLIX N COOPHO-MOHONUTHbIX
Xene3o6eTOHHbIX NIUT

* BBegeH gononHutensHo, Mam. N 3.
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Tabnuua 4.1

MonoxeHune cseca NAUTbI MponeT cTanbHol 6anku PacueTHas BennunHa ceeca NnnThI
OTHOCUTENbHO CTanbHOW YacTu, ero i
o6osHa4eHue
Csec B CTOPOHY COCeHEro CTanbHOro Cablwe 4 F b2

anemeHTa A

MeHee 4 & ﬂ+6ﬁsf,

HO He Gonee &/ 2 v He meHee [ |3

Csec B CTOPOHy koHconu &, Ceblwe 12 o

MeHee 127 it + 6

sle

HO He Gornee (v He meHee (1%

Ob6o3HayeHus:

@ - MONOBMWHA LUMPWHbI XXene3obeToHHOro pedpa unu ByTa, a Npu X OTCYTCTBUM - MOSNOBUHA LUMPUHBI KOHTaKTa
»Kene3obeTOHHOW NMUTbI U CTanbHOIO NOosICa;

Egp, ¢ sL¢ - CpeaHAn TOMLWMHA Xene3o06eTOHHO NNNTLI COOTBETCTBEHHO B NPOMeTe U Ha KOHCOMNW (3a Bbl4eTOM
pebpa vunu ByTa);

I - nponeTt ctanbHoi 6anku;
B - paccTosHne mexay ocamu ctanbHbIX 6anok (CM. pucyHok 4.5);

(' - KOHCONbHbIN CBEC NAWUTLI OT OCU CTanbHOW KOHCTPYKUUK (CM. pUCYHOK 4.5).

Tabnuua 4.1 (M3ameHeHHas pegakums, Nam. N 2).

Tabnuua 4.2
MonoxeHne cBeca NnUTbI OTHOCUTENBHO CTanbHOM PacueTHasi Benu4MHa cBeca nnuTbl
YyacTu, ero 0603Ha4eHue
CBec B CTOPOHY COCeaHero CTanbHOro anemeHTa b 2t, Ho He B6onee B/2 n He Bonee 1/6
Ob6o3Ha4eHusi:

t - TonwmHa cbopHOM ene3obeTOHHOW NNTLI, BKMOYast MOHOSIUTHbIE YYACTKY;
| - nponeT cTanbHoW Ganku;

B - paccTosiHue Mexay ocsiMu cTarnbHbIX 6anok (CM. pucyHok 4.6)

Tabnvua 4.2 (BeegeHa gononHutensHo, Mam. N 3).
4.4.4.10 Mnowaab NonepeyHoro ceYeHust xene3obeToOHHOW MMUThI .r'ﬂg, ee TOMWMHY E£; 1 LUMPUHY

pebpa unu ByTa criegyeT NpUHUMaThL NMOAEMNEHHBIMU Ha KO3MPMULMEHT NpuBeaeHns iy cornacHo 4.4.4.2

HacTosiero ceoga npasui. Mpu yyeTe Heynpyrmx Aechopmaumii 4oMyckaeTcs NPUMEHSATb KOIMULNEHTbI
npuBeaeHUs, HaaeHHble MO YCMNOBHLIM MOAYMAM YNPYyroctn GeToHa.

Mnowagb npodonbHOWM apmaTtypbl, MMeElLWEen cuenfieHe ¢ OGeToHoM, creayeT npuvHMMaTh
nogeneHHon Ha koadduumeHT npusedeHna O, = H, /&, | rme E, - momynb ynpyroctn apmatypel,
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npuHuMmaemelii cornacHo CI1 63.13330.

4.4.4.11 LleHTpbl TAXKECTU CTanbHOro U NPUBELEHHOrO CeYeHUn crnedyeT onpeaensiTb MO CeYeHuto
6pyTTO. [pK aTOM CNegyeT yunTbiBaTh HaNM4Yne NycToT B COOPHBLIX MHOFOMYCTOTHBIX NAINTaX NEPEKPLITUN.

(M3meHeHHas pegakuus, 3m. N 3).

4.4.4.12 TpoYHOCTb M YCTOMYMBOCTb CTaslbHbIX Ganok npu MOHTaxe npoBepsitoT cornacHo CIl
16.13330.

MpOYHOCTb U TPELUMHOCTONKOCTb KOHCTPYKLUMIA M UX 3NIEMEHTOB NpY NpeaBapuUTeribHOM HanpsiKeHUU,
TPaHCMOPTUPOBAHUN U MOHTaXe credyeT NpPoBepsATb B NPEANONOXEHUM YyNpyron paboTel ctann n 6eToHa.
MpoBepKy criegyeT ocyLecTBNATL 6e3 yyeTa nonsyyecTu, ycaakun 6eToHa n 06xaTusi NonepeYHbIX WBOB, HO
C Y4ETOM BNUSHWS NOTEpb NpeaBapuTenbHOro HanpsxeHust cornacHo CI163.13330.

4.4.4.13 (UckntoueH, Nam. N 2).

4.4.4.14 Tlpn yyeTe nonsy4vyectn GeToHa B CTATUYECKM HEOMpPEeAenuMMbIX KOHCTPYKUMSIX cregyeT
onpefenaTb BHYTPEHHWE cunoBble pakTopbl, a Takke CooTBeTCcTBywwMe Aedopmaunn. BHyTpeHHue
curnoBble hakTopbl AOMYCKAETCSA BbIYMCNATE METOAOM KOHEYHbIX 311IEMEHTOB.

4.4.4.15 MNMpOYHOCTb Y3MOBbIX N CTLIKOBbBIX CONPSKEHNA COOPHBbIX Xene306eTOHHbIX 3NIEMEHTOB MexXay
coboW 1 CO CTanbHbLIMKN ANEMEHTaMU JOMKHa ObITb MOATBEPXKAEHA PacyYETOM.

4.4.4.16 Pac4eTbl KOMBUHMPOBaHHbIX 6anok co COOpPHbIMM Xene3obeToHHbIMU MAMTamn cnegyet
BbINOMHATL 6€3 yyeTa conpoTuBneHns 6eToHa pacTAHYTOWN 30HbI.

(BBegeH gononHuteneHo, Nam. N 3).

4.4.4.17 Pac4yeTbl KOMOMHMPOBAHHLIX Banok co COOPHLIMU >kene306€TOHHBIMWU NMYCTOTHLIMW NAUTaMMU
cnepfyeT BbINOMHATL 6e3 yyeTa 6eToHa, pacnonoXeHHOro MeXay NycToTamu.

(BBegeH gononHutensHo, Nam. N 3).

4.4.5 lononHuTenbHbIEe TPeOOBaHNA K pacyeTy TPyOOOETOHHbIX 31IeMEHTOB
4.45.1 PacyeT nNO MNpOYHOCTU TPYOOBETOHHBIX 3MEMEHTOB BbIMNOMHAKT C YYEeTOM CriegyroLmx
ocobeHHocTen paboTbl 3TOr0 BUAA KOHCTPYKLMUN:

- BeToH u MeTann pr6b| pa6OTaIOT B MHOINOOCHOM HanNnpAXeHHOM COCTOAHUN. 310 npunBoaAnUT K
M3MEHEHUIO UX PaCHEeTHbIX COI'IpOTMBJ'IGHVIVI, y4uTbiBa€MbIX B pacyeTe;

- Npu AeiCTBUM NPOAOIbHBIX CXUMatoLWMX cun, 6eToH sagpa UCMbITLIBAET CxXaTue Kak B NpoaofbHOM
HanpaBneHuu, Tak U B OOKOBbIX HAMPaBMEHUSX CO CTOPOHbI TPyObl. DTO MPUBOAMT K MOBLILIEHUIO €ro
pacyeTHOro CONPOTUBIIEHUS NO CPABHEHUIO C OAHOOCHBLIM HaMNPSXKEHHbIM COCTOSIHUEM;

- NpU OENCTBMU NPOAOIbHBLIX CXXUMAMLLMX CUM, MeTann TpyObl NCNbITLIBAET CKATWe B NPOAOSIbHOM
HanpaBneHWn 1 pacTsbkeHne B NONepeyYHOM (TaHreHLanbHOM) HanpasneHnm n3-3a aaeneHns 6eToHa. AT1o
NPUBOONT K CHWXEHWUIO €ro pacyeTHOro COMPOTUBIIEHUSI MO CPABHEHUD C OAHOOCHBIM HanpPsPKEHHbIM
COCTOSIHUEM;

- C yBeJInd4eHNeM 3KCUEeHTpUcuTeTa npunoxeHus I'IpOD,OJ'IbHOI7I Harpy3kun pac4yeTHbleé CONnpoTUBIIEHUA
MaTtepuanos YyMeHbLUlalTCA. I'Ipvl NPpUNoXeHnm I'IpOﬂ,OJ'IbHOVI CKXUMaloLLEN Ccunbl (C)KaTO-l/I3OFHyTbIe
ANIEMEeHTbl paccMaTpuBardTCA Kak BHeLI,eHTpeHHO-C)KaTbIe) 3a npegenamMmm agpa ceyveHuda OETOHHOW YacTu

(6onee 0,25 #; ) vnu nNpu [EUCTBMM TOMbKO M3rMBalOLWEro MOMEHTa, pacyeTHblE COMPOTUBIEHUS
mMaTepuanos NPUHUMAIOTCA Kak Npu OJHOOCHOM HanpsXXEHHOM COCTOSHUMN.

4.4.5.2 Pac4eT Tpy60OETOHHBIX 9IEMEHTOB MO NMPOYHOCTM BbINOMHSAOT:

- NO HopmalibHbIM CeYeHUAM Ha p,eVICTBI/Ie IA3FVI68IOU.[MX MOMEHTOB W MNpoAOoJibHbIX Cui, no
npegenbHbIM YCUNNMAM MW NO HENMMHENHON AedopMaLMOHHON Moaenu;

- Ha gencTene nonepeYHbIX CUI N KpyTAWmMx MOMEHTOB MO npeaesibHbIM YCUNMnaAM.
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4.45.3 PacyeT TpybOBGETOHHbLIX 3NEMEHTOB Ha [AEWCTBME MOMepeyHon cunbl, uarnbatowero wu
KPYyTSLLEro MOMEHTOB BbIMOSHSIOT: MO MPOYHOCTM HAKMOHHOrO OETOHHOro ceyeHus Ha [encTBue
MonepeyHon Cunbl, NO MPOYHOCTU TPyObl Ha OENCTBME MOMEPEeYHON CUMbl, Ha AeNcTBuMe usrmbaroLero
MOMEHTaA W Ha OEWCTBME KpyTALero MoMeHTa. [1poyHOCTb ceuyeHus onpepensetcs Gonbwmm M3 ABYX
3Ha4YeHUI - MPOYHOCTbIO DETOHHOrO (>kerie306eTOHHOIO) SApa UM MPOYHOCTLIO TPYObI.

5 MaTepunanbl

5.1 BeToH

5.1.1 Xapaktepuctukm 6etoHa cneagyet npuHumatbe cornacHo CI1 63.13330.2018 (6.1) ¢
OOMONHEHMSAMW, NPUBEAEHHBIMU B HACTOSILLLEM Noapas3aene.

(M3meHeHHas pegakuusi, M3m. N 2).

5.1.2 [Ona cranexenes3obeToHHbIX KOHCTPYKUWA, creayeT npedycMaTpuBaTh KOHCTPYKUMWOHHbIE
OEeTOoHbI:

- TSKenbl cpeaHer nnoTHocTn ot 2200 go 2500 kr/im 3 BKMIOYNTENBHO;

- MENKO3epHUCTLIN cpegHen nnotHocTn ot 1800 oo 2200 Kr/m > ;
- HanpsratoLmn.

5.1.3 Pac4yeTHble conpoTuBreHnss 6eToHa B TpyOOOGETOHHBIX KOHCTPYKLUUSIX KOPPEKTUPYIOTCS
OoTHocuTenbHO npuBedeHHbIXx B CI1 63.13330 B 3aBMCMMOCTM OT CBOWCTB ©OeToHa, MeTanna TpyoObl,
reOMEeTPUYECKUX XapaKTEPUCTUK CEYEHUSA U SKCLIEHTPUCUTETA NPUINOXEHNSA HArpy3kn B COOTBETCTBUM C 7.2.1
HacTosLLEero cBofa npaswrl.

5.2 Apmartypa
5.2.1 Xapaktepuctukm apmatypbl cnegyet npuHumath cornacHo Cll163.13330.2018 (6.2).

(N3meHeHHas pegakuus, Nam. N 2).
5.3 Ctanb
5.3.1 XapakTepuCcTukM KOHCTPYKUMOHHOW cTanu cnegyeT npuHumaTb cornacHo CIT 16.13330.2017
(pasgensl 5 u 6).

(M3meHeHHas pegakuus, M3m. N 1).

5.3.2 (WcknioveH, Nam. N 1).

5.4 CtanbHble nucToBble npodunu
5.4.1 TMpodunupoBaHHbIN HacTUN AN crTanexene3obeToHHbIX MNAUT BbINOMHAETCS M3 JIMCTOBbIX

FHYTbIX Npodhmnen ¢ TpaneuneBngHbIM1 roPpamm OTKPLITOrO [pUCYHOK 5.1 a)] unmn 3akpbIToro [pncyHok 5.1
6)] Tvna.

5.4.2 Mpounn [OMKHLI UMETb YacTO PacroNOXKEHHbIE CTEHKN roPPOB MPW COOTHOLLIEHUN &, { )y He
6onee 0,6 (cM. pucyHok 5.1).
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a) - cTanbHOW NPOMUNNPOBAHHbLIVM HACTUM C FOPPOM OTKPLITOro Tvna; 6) - cTanbHOW NPOMUNNPOBAHHbLIN
HacTun ¢ roppom 3akpbITOro TMna

PucyHok 5.1 - FeomeTpuyeckme napameTpbl MOHONUTHON »ene3ob6eTOHHOW NNUTbI U NPOUNNPOBaHHOTO
HacTuna

5.4.3 TMpodwmnu, BbINOMHALOLWME GYHKUMM paboven apMaTypbl MAWUTbI, OOMMKHbI ObITb CMOCOGHBI
nepegaBaTb rOpPU3OHTAlNbHbIE COABUralOLLME YCUITMS MO KOHTAKTHOW MOBEPXHOCTU ¢ GeToHoM. CoBMecCTHas

pabota npodwmnen (Hactuna B uenom) ¢ 6GeToHOM npu paboTe NNUTbl Ha MNOMepeyYHbl M3rMb [OormKHA
obecneunBaTtbca Grnarogaps HanUUMKO BbILLITAaMMOBOK B BUAE MECTHbIX BMATUH UMW BbIMyKNocTen (pudoB)

rNyOUHON &y OT 3 10 5 MM Ha CTeHKax ropos (npunoxexue b).

5.4.4 Ins nsrotoBneHusi NpodUNMPOBaHHOIO HacTUNa NPUMEHSAETCS PYNOHHAs cTanb Ans XOrnoAHoro
npodmnuposaHus no NOCT 14918.

(M3meHeHHas pegakuus, M3m. N 3).

5.4.5 TonwuHa ctann anga npodunen ot 0,7 go 1,5 mMm, npegen tekydyectn ctanu ot 230 go 350
H/mm 2 npy OTHOCUTENbHOM yAnuHeHUU oT 16% [0 22%.

6 PacueT cTanexene3ob6eTOHHbIX KOHCTPYKLMA, NOABEPKEHHbIX U3rndy
6.1 Pacuet ctanexene3o6eTOHHbIX NNUT ¢ NPOPUITMPOBAHHLIM HACTUITIOM
6.1.1 PacuyeTt nnuTbl Ha cTaguu 6eTOHMPOBaHUA

6.1.1.1 Harpy3ku Ha HacTun Ha cTagum 6eToHMpoBaHUs
Ha ctagun GeTOHMpOBaHWs NNUTbI CTanbHOW NPOMUINPOBAHHLIA HACTW BbIMNOMHAET (OYHKLMM
onanybku 1 ABMNsIETCst HECYLLEN KOHCTPYKLMEN, paboTatoLen Ha NonepeYHbIi n3rmo.

[o Habopa cBexeynoXeHHbIM GETOHOM NNUTbl KyOMKOBOW NpoyvHOCTM paBHon 10 Mlla Hactmn
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cnegyeT paccuuTbiBaTb Ha MPOYHOCTb U KECTKOCTb Kak CTanbHOW TOHKOCTEHHbIN M3rnbaemblii 3NeMeHT,
paboTaloLmin Ha Harpy3ku, npuBeaeHHble B Tabnuvue 6.1.

HopmaTusHas Harpyska &5 OT COBCTBEHHOrO Beca CBexeyrnoxeHHon 6eTOHHON cMecu onpeaensieTcs

no cpopmyrne (6.1) ¢ y4eToM NpUBEAEHHON TOMNWMHLI GETOHA # B Npeaenax BbICOTbl CEYEHUs HacTUa

gy =Y Uep + 1), (6.1)

roe Y- yoenbHblil Bec 6eTOHHON cMecy;

k_}f' - TonwmHa 6eToHa Hag BEPXHUMM NOJIKaMn HaCTuna;

#y - npuBedeHHas TonwmHa 6eToHa B npegeniax BbICOTbI CeYEHUs HacTuna, onpegensemas no
dopmyne

b+ A b
75 5,00 (6.2)
b, ', &, #,-nokasaHbl Ha pucyHKe 6.1.
Tabnuua 6.1
Xapaktepuctmka HopmaTusHas KoadhcpmumeHt
Harpyska, klla HaOeXHOCTU Mo Harpyske
1y

Harpyska oT co6cTBEHHOrO Beca HacTuna no HO 1,05
Harpyska oT Beca CBeXeynoXeHHoN 6eToHHOW cMecK no nNpuBeAeHHOMY 1,2

CeYeHuto NNUThI
MoHTaxHas Harpyska:
- Npw BbIrpy3ke 6eTOHHON cmecn 13 Bagert BMECTUMOCTLIO A0 2,5 13
0,8m3
- Npu nogaye 6eToHHON cMecn GeToHOBOAAMM paBHOMEPHO B 0,5 1,3
npegenax Hactuna

Mpu npornbe HacTtuna 6onee 1/10 BbICOTbI CEYEHUA NNUTLI CreayeT yduTbiBaTb OOMOMHUTENbHYIO
HarpyaKky oT coBCTBEHHOro Beca {igy, CBeXeynoxeHHoro 6eToHa, onpeaensemyto no opmyre

Agp =077 fy, (6.3)

roe iy - Nporné HacTuna ot HOPMAaTUBHOW HAarpy3ku &' .
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chyHOK 6.1-K onpeneneHunto HpMBeﬂ,eHHOVI TONWMHbI 6eToHa B npepgenax BblCOTbl Ce4eHnda HacTuna

6.1.1.2 PacuyeTHble xapakTepucTuku npodunen HacTuna

[MprBeOeHHbIEe reoMeTpUYECKME XapakTepUCTUKN cedeHnst npoduner Hactuna (MOMEHTbI MHEPLMK U
COMpOTUBMEHNSA) AMsl ero pacdeta Ha cTagum GeTOHMPOBaHWUS MNUTbI OOSDKHbI ONPEAEnATbCs C y4eToOM
crnegyowmnx oonyLweHunn:

- (hopMa nonepeyHoro ceyeHnsi roppoB Npv AeNCTBUM HArpy3Kkn He N3MEHSIeTCS;
- rodopbl HacTUNa paboTaloT Kak TOHKOCTEHHbIE Garku TpaneuMeBUaHOro CevYeHus B yNpyron ctaguu;

- HOpMarbHble HanpshKeHWUst Mo BbICOTE MOMEPEYHOro CEeYEeHUss CTEHOK rogpoB pacnpeaensitoTcs
TNIUHENHO;

- HOpMarnbHble HanpsXKEHUst MO LUMPUMHE MPOJOSIbHO CXaTbiX MOMOK [0 MECTHOW MoTepu
YCTOMYMBOCTM, @ TaKKe MO LUMPUHE PacTAHYThIX NMOMOK pacnpeaensioTcs paBHOMEPHO;

- rocrie MecTHOW NOTePU YCTOWYMBOCTY MPOAOMBHO CXKaTbIX MOSIOK HOPMaribHble HaMpPsKEHUS B HUX
pacnpefensioTcs HepaBHOMEPHO, Bo3pacTas OT cepeaMHbl MOSIoK K NpodosbHbIM KpasM. Mpu pacyeTe
NpVBEAEHHbIX XapaKTepUCTUK Npoduns nocrne MeCTHOW MOTEpU YCTOMYMBOCTU MPOAONBHO CXKaTbIX MOMOK
JOIDKHA YYUTBIBATLCS PEAYKLUMA y4acTKoB Mpoduns v CHkeHWe paboyei nnolaan cedeHvss npoduns B
Lernom.

PacyeTHble reomeTpuyeckme XxapaKTepuUCTUKU peadyLMpOBaHHOIO MOMepeyHoro ceveHus npoduns
HacTMna n macca 1 M< HacTuna NpuUBOAATCA B HOPMATMBHBLIX AOKyMeHTax (H).

(N3meHeHHas pegakuus, Nam. N 1).

6.1.1.3 PacuyeTt HacTMna Ha NPOYHOCTb
Ha ctagun 6eToHMpOBaHUS NAUTLI NPOYHOCTb CTanbHOro NPOUIMPOBAHHOIO HACTUMNA B HALOMOPHbIX
N MPONETHbIX CEYEHUSIX NPOBEPSIOT MO hopMyne

M
=R
Wi (6.4)

roe  Ad - n3arnbarowmm MOMEHT OT pacyeTHbIX Harpy3ok,;

Wiin - MWHUMarnbHbIA  pacyeTHbIl MOMEHT COMpOTWBREHUs npoduns Hactuna no HO Ha
NpodUNMPOBaHHbLIE NTUCTBI.

6.1.1.4 PacuyeT Ha yCTOMYNBOCTb CTEHOK roppoB Ha onopax
lMpoBepka yCTOMYMBOCTM CTEHOK TpaneumeBUAHbIX rOpoOB HacTuna npu yknagke 6ETOHHOM cmecu
nposepsaeTcsa No hopmyne

02054k g, 15, Yu1, (6.5)
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roe - nonepedHas KpUTUYECKas cuna Ha OAHy CTeHKy rodpa, COOTBETCTBYKOLLAA NOTepe ee MEeCTHOM
YCTOMYNBOCTH;

1 - KO3PPUUMEHT, 3aBUCALLMIA OT 3HAYEHUSI OMOPHONM PeakLmMm, onpeaensieMbli B 3aBUCUMOCTH OT
CXeMbl packnagku HacTumna Ha onopbl U NPUHUMAEMbIA PaBHbLIM:

0,5 - ons ogHONPOSIETHOrO HaCTMNa;

1,25 - ona ABYXMNpOneTHOro HacTuna;

1,2 - AnA TpexnponeTHOro HacTuna;

1,223 - ang 4eTblpexnposieTHOro HacTuna;

1,218 - gns HacTUna ¢ Y1CromM nNporieToB NATbL U bonee;
¢ p - pacyeTHasi paBHOMEPHO pacnpeAenieHHas Harpyska Ha HacTun (Tabnuua 6.1);

{ - OnNvHa nponeta roppoB HacTUnNa;

sy - LIar ro)poB HaCTUNa;

¥ ir1 - KO3 PULMEHT ycnoBus paboTbl CTEHOK roddpoB HACTUNA PaBHbIN:
1,25 - pna HacTuna Ha NPOMEXYTOYHOWN OMNOpE;
1,05 - gna HacTuna Ha KparHen onope.

MonepeyHas  KpUTMYecKkass cuna Ha  MNPOMEXYTOYHOM  Orope  HepaspesHoro  HacTuna,
COOTBETCTBYHOLLAA NOTEPE MECTHOW YCTOMYMBOCTUN OOHOW M3 CTEHOK ero rogopa, onpeaenseTcs no dopmyne

2 L
0=t tg-ofRy By [ 1-0.1 1T

g 2

244 —
%0/ |. (66

E

roe i =0,15 - KoadPUUMEHT ANs NPOMEXKYTOYHBLIX ONop;
£y - TONWMHA CTEHKM HACTUNa;

Ryn - Npegen Teky4yecTu cTanu;
;- Mogynb ynpyrocTtu ctanu;
ry - paguyc rmba B rodpax;

fﬂ - pacyeTHada WnpurHa onopbl HACTUNa,

£1- Yron HaknoHa cTeHKM rodgpa B rpagycax.

6.1.1.5 PacueTt npornba HacTuna

MakcumMarnbHblil Npornb NPOMUAMPOBAHHOTO HAcTWNA OT HOPMATMBHBLIX HArpy3oK J, , HE OOMKeH
npesbiwaTb 1/200 nponeTa:
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4
Iy ! 1
= - = {
f?‘! 2 Esf-fn,x 200 y (67)

roe kg- KO3 PMUMEHT, onpeaensieMbii B 3aBUCUMOCTU OT CXEMbl pacKknagkM HacTuna n NpuHUMaeMbln
paBHbIM:
0,013 - onga ogHONPONETHOro HacTUnNa;

0,0091 - anga oBYXNpPONEeTHOro HacTuna;

0,0088 - anst HacTMNa ¢ YMCroM NPONETOB TPy 1 Donee;

if y - HOpMaTMBHaA paBHOMepPHO-pacnpeneneHHaa Harpy3ka Ha HacTus,

fn,x- MOMEHT MHepLUMM ceveHusa npocunsa Ha 1 M wnpuHbl Hactuna (no HO Ha npodunmpoBaHHbIe
NNCTBI).

(N3meHeHHas pegakuusa, Mam. N 1).
6.1.2 PacyeTt nnuTbl Ha cTaguMu 3KCNyaTauum

6.1.2.1 O6wWwKe nonoxeHus

Ha crtagmu akcnnyatauumu nnuTa paccyMTbIiBAeTCHA Kak Xene3obeTOHHasi KOHCTPYKUMS C BHELUHEN
paboyelt apmaTypoi U3 cTanbHOro NPoguUIMPoOBaHHOIO HacTMa 1 C TMOKON CTEPXKHEBOWM apMaTypoi.

HepaspesHas kene3obeToHHasi nnuTa, apMuMpoBaHHasi MNPOMUIAMPOBAHHLIM  HACTUIOM, Npu
OTCYTCTBUM pacyeTHOM rMMbKoi apmaTypbl Haf onopamu, PacCUUTLIBAETCS Kak O4HOMNPONETHAs KOHCTPYKLUUS.
Mpn 3TOM ONOPHbLIE MOMEHTLI, BOCMPUHUMAEMbIE HAaCTUIIOM Ha NPOMEXYTOYHbIX Oropax, y4YMTbIBalOTCS Kak
BHELLUHSAS Harpy3ka 6e3 yyeTta paboTbl 6eToHa (PUCYHOK 6.2).

Mpu yctaHoBKe Hap onopamMn nNIMMTbl pacyeTHOW CTepXHEeBOW apmaTtypbl ycunus B nnuTe
onpeaensioTcs, Kak B Hepas3pe3HoW >kene3obeTOHHOW KOHCTPYKUuW, Aonyckallen nepepacnpegeneHve
MOMEHTOB C y4yeToM TpeboBaHuii No TpelumnHocTonkocTn cornacHo CIl 63.13330.

9
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PucyHok 6.2 - PacueTHasi cxema nNnutbl Npu OTCYTCTBUKM TMOKOM apMaTypbl B HAZOMOPHOW 30HE
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PacueT no nepBoi rpynne npeaenbHbIX COCTOSHWIA BKMOYAET MPOBEPKY MO TPeM KpUTEpUsM
MPOYHOCTM:

- MO HOpMarnbHbIM CeYEeHUSAM (NpuY ycrnoBumn obecneyeHns cuenneHns Hactuna ¢ 6eToHom);

- MO HAaKITOHHbLIM CEYEHUSIM;

- M0 yCnoBuo obecneyeHns CUENNEHNst HacTuna ¢ 6eToHOM.

Pac4yeT no BTOpON rpynne npeaenbHbIX COCTOSAHWUIA BKIIOYAET:

- pacyeT Ha obpasoBaHMe 1 pacKpbITUE TPELLUMH;

- onpegeneHue npornba NnuTbl (Npy ycnosumn obecneveHns cuenneHmsa Hactuna ¢ 6eToHom).

(M3meHeHHas pegakuus, M3m. N 1).

6.1.2.2 PacuyeT NpOYHOCTU NNUTbI NO HOPMarnbHbIM Ce4EeHUAM

PacueT no NpoYyHOCTN HOpMarbHbIX CEYEHMI CcTanexene3obeTOHHbIX ANIEMEHTOB criefyeT NpoBOANTb
Ha OCHOBe HenuHenHow pJdedopmaumoHHOM Mogenu adanormyHo CI 63.13330.2018 (8.1.20-8.1.30),
yuutbliBas paboTy CTanbHOro Hactuna. HanpshkeHus B HacTune npu oxaTuvM UNM pacTsKeHun cnepyet
onpegenate no CI1 16.13330.

[onyckaeTcs NpoBoAWTbL pacyeT Ha OCHOBE NpeaenbHbIX YCUNuM, NPpUBEAEHHbIN HUXKE.

PacueT npo4HOCTM NAUTLI NO HOPMAarnbHBIM CEYEHMAM BbINOMHAETCS NPy Creaylwmux JONYyLEeHNsX:

- COMpPOTKMBIIEHME PACTSPKEHNIO BETOHA PaBHO HYIIO;

- HanpsbkeHWst B HacTune paBHOMEPHO pacnpefeneHbl Mo BbICOTE U He MPEBbLILAT pacyeTHoe

conpoTueneHne NINCTOBOK CTanu R ;

- k0adhdUUMEHT ycnoBusa paboTbl . NPMHMMaeTCa B 3aBUCMMOCTM OT TMNa HacTuna no pesynbTaram
UcnbITaHUR (NpunoxeHue B).

3HayeHne rpaHNYHOM OTHOCUTENBHOM BbLICOTbI CXaTOW 30Hbl CEeYeHUst E_,R onpenensalT B
cootBeTtcTBumM ¢ CI1 63.13330 no hopmyne

_ Xp D,B
£ sn)
Zh2

1+ , (6.8)

roe £p7- OTHOCUTENbHas AedopMaLmnsa CKaToro 6eToHa Npu HaNPSHKEHMSX, PaBHbIX Ry, NPUHAMaemas B
COOTBETCTBUM C ykasaHuammu CI163.13330.2018 (6.1.20);
Z:(n) - OTHOCUTElbHasA AedopMaLn PacTAHYTOrO CTanbHOro anemMeHTa.

3Ha4eHne E_g(nj NPUHNMAETCA MaKkCMMalribHbIM U3 3Ha4YeHWUN OTHOCUTENBbHOM ,u,ecbopmau,wm

pacTaHyToM apmatypbl ;.0 NPU  HaMPSHKEHWSAX, PaBHbIX K, , onpegensemoro B COOTBETCTBUM C
TpeboBaHusmm CI163.13330.2018 (8.1.6), n oTHOCKTENBHOW AedhopMaumm pacTaHYTOro CTaslbHOro HacTuna
£,, PV HaNPsKEHUsIX, paBHbIX £y , onpeaensiemoro B cootBeTcTBUM ¢ CIM 16.13330.2017 (pasaen 6).

Ons Ttskenoro 6etoHa knaccoB B70-B100 v ans menko3epHucToro 6etoHa B umcnuTene opmynbl
(6.8) BmecTo 0,8 cnenyet npuHumatb 0,7.

Mpu oTcyTcTBUMM paboyelt pacTaHyTOM apMaTypbl B NNuMTe AOfs  onpeaeneHvs rpaHUYHON
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OTHOCMUTENbHOW BbICOTbI CXaToW 30HbI cevyeHus no dopmyne (6.8) BMeCTo E; . cneayeT WCMonb3oBaTb

OTHOCUTErNbHYIO AedopMaLmio HacTumna npu pacTsHkeHnn £, Npu HanpPsXXeHUsX, paBHbIX R} .
Mpu noabope ceveHnn NNUTLI BbICOTa €€ CXKaToWM 30HbI X AOMKHA YAOBNETBOPATb YCNOBUIO

x=&p Ay, (6.9)

roe .33,:, - BblICOTa pa6oqero CeYeHunsa nNnunThbl.

Ecnn aTto ycnoBue He cobntogaetcs, TO cnegyet yBeJiMYUTb TOJIWMHY NJNTbI, NOBbICUTL Kracc
6eToHa no NMPOYHOCTN Ha CXKaTue, pacrnosioXuUTb B CXKaToWn 30He AONOJIHUTENTbHYHO CTEePXHEBYHO apMaTypy C
TeM, YTobbl BbICOTA CXXATOWM 30HbLI HE npesbillana rpaHn4Hyto.

B 3asucumocmu om rosnoxeHusi HelimpasibHOU OCU 8 cedyeHuu Mnaumsbl 8 rposieme 803MOXHbI Mpu
cnyyasi pacyema Ha fnpo4YHOCMb.

Cnyyan 1. HentpanbHas ocb HaxoauTcs B npegenax ToMNWuUHbI NOMKM NNUTLI U HE NepeceKkaeT CTEHOK
nNpodmnNMpoBaHHOro HacTuna (pUcyHok 6.3).

BbICOTy CXKaTOW 30HbI CEYEHMNS NMUThI onpenendrT U3 ycnosud

Rpbpx=",R, A, + R A — Ry, A, (6.10)

I'Ip|/| pacyeTe NPoOYHOCTU NINTbI AOJIKHO BbINOITHATLCA yChoBue

M = Ryb e xthy — 055) + Ry A, (g — ") (6.11)

roe .t‘g.n - nnowanb nonepe4yHoro ce4yeHna oaHoro roc*)pa HacTuna,

1'15 - nnowagb nonepe4vyHoro cevyeHns CTep)KHeBOVI paCTﬂHYTOVI apmMartypbl;

A, - nnowwaae nonepeyYHoOro ceyeHms CTePXXHEBOI CKaToON apMaTypsl;

K, - pac4eTHOE CONPOTUBIEHNE CXaTUIO CTEPXKHEBOM CXaTOM apmaTypbl;
A - narnbarowmii MOMEHT B paccMaTpMBaeMOM CeYEeHWUN NMnThbl;

X - BbICOTa CXaToW 30Hbl 6eTOHa;

f:'f - LUIMPpVHA BEPXHEWN YaCTW Pac4HETHOro CeYEHUS;

¢2' - 3aLUUTHBIN CMOW CXXaToW CTEPXXHEBOW apMaTypbl;

k) - BbicOTa paboyero ceyeHus NNuUTbl, NPUHUMAETCS Kak PaccTosiHMe OT KpalHel CxaTol rpaHu
NAWUTbI 4O TOYKN MPUINOXKEHNS PaBHOAENCTBYIOLLEN PaCTArMBaOLMX YCUINA B HACTUME U rMbKon apmaType;

¥ - KOO PULMEHT ycrnosusa paboTbl, MPUHUMAaEMbIN PaBHbLIM:

0,4 - ona NpodUNNPOBaHHbIX HAacTMIOB 6e3 BbILITAMMNOBOK Ha CTEHKax roppoB ¢ ABYMS ynopamu B
Kaxxgom rodpe;

0,6 - oNs NPoUINPOBAHHbLIX HACTUIIOB C 3Ur3aroobpasHoi BbILLITAMIMOBKOW Ha CTEHKaX rogpos;

0,8 - TO ke, C OAHMM YMNOPOM B KaxaoM rogpe.
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KOSCb(*)I/ILI,MeHT ycnosus paGOTbI “?rc ona gpyrmx  TUMnoB  Hactuna crnegyet  onpenendtb
3KCnepnmMmeHTalbHbIM NyTEM C NPpUMEHEHNEM CTaHOAPTHbIX MeTOAUK NCnbITaHWM (np|/|r|0>|<eHMe B).
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PucyHok 6.3 - Cxema ycunui B NnposieTHOM CEYEHUM MAUTbI NPY PacnonoXeHUM HENTParnbHON OCU B
npegenax ToMNWmnHbl NOSKN NAUTbI

Cnyyan 2. HewiTpanbHas ocb nepecekaeT CTEHKM NPOUIMPOBAHHOIO HacTuna (pucyHok 6.4).

BbICOTy CXKaTOW 30HbI CEYEHNS NUThI onpenendrT U3 ycnosud

Ry[b x+ (B g =5y 1y Ry [ Ay + 2y (= )]+ Ry A =
= Yo Ry [ 4y +2t, Uy +i2p — X)]+ R A, (6.12)

roe A, - nnowaab ceveHnsi BepxHeii NONMKU OAHOrO rodpa HacTUna;

A, - nnowaab ceveHNs HUKHeN NoMkK 0AHOTo rodpa HacTUNa;
&'- wupuHa 6eToHHoro pebpa (pucyHok 6.4);

iy - TONWWHA NPOUNMPOBAHHOIO HacTuna (pUcyHok 6.4);

A - NNowagb NonepeyYHoro ceveHns PacTsiHYTON 30HbI CTEHKM OAHOTO rodpa HacTuna.
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PucyHok 6.4 - CxeMa ycunumn B NPOETHOM CEYEHVW NANTbI MPU PaCMONOXKEHUN HEVTPANbHOW OCU B
npegenax cTeHkn rodpa npomnuMpoBaHHOro HacTuna

Mpw pacyeTe NPOYHOCTU CEYEHUsI NNUTLI JOIMKHO COBnMaaThCs ycrnosue

M= REJSEH +Tcﬂy[g;q +f'n':x_;3f:'2 +iy ':;3 _x:'z +SJ: ]+ngsx +RscS.lsxl (6.13)

rOe gy - CTAaTUYECKUIA MOMEHT MIIOLLAAM CEYEHUsI CKaToro 6ETOHa OTHOCUTENBHO OCK X — X ;

A, - nnowaae ceveHns BepxHeii Nonkv 0AHOro rocpa HacTUna;

A3 - CTaTUYECKUI MOMEHT NMOLLAAN BEPXHEN NOMKU NPOMUNMPOBAHHOIO HACTUMA OTHOCUTENBHO OCH
x—x;

Ay - CTaTUYECKWii MOMEHT Nnowlaay HWKHEN MOSKW MPOGUNMPOBAHHOMO HacTUNa OTHOCUTENbHO
x—x;

S.SI* S.SI_ cTtatn4eckme MOMEHTbI njiowaan COoOTBETCTBEHHO paCTﬂHyTOVI N cxartom CTep)KHeBOIZ
apMaTtypbl OTHOCUTEJIbHO X — X .

Cnyyan 3. HewTpanbHas OCb HaxOAMTCH Ha YpOBHE BEpPXHeW NOMKM NpoUNMpOBaHHOrO HacTuna,
x = i1 (pUCyHoK 6.5).

I'Ipvl pacyeTe Npo4YHOCTU cevYeHna NInTbl AOJTHKHO cobniogaTbecs ycnosue

M 2 05Ryb s +7, Ry (Aphy + 8000 )+ RoA By —a) + Ry A (e —a) . (6.19)

29



_________ | Rl oo
} RL\AD
Mo\ L e
YeR,Apy
— P
| R "
] X=h{ RV YcRyAn

As An

PucyHok 6.5 - Cxema ycunuin B NnposieTHOM CEYEHUM MUTLI NPY PacnofioXXeHUM HENTPanbHOM OCK Ha
YPOBHE BEPXHEN MOSKN NPOMIMPOBAHHOIO HacTuna
Ecnu npy onpegeneHun BeiCOThI CXaTomn 30HbI No chopmyne (6.10) BeinonHsieTca ycnosne & = 32_;- ,a
no copmyne (6.12) - & = ;3_;' , TO MPOYHOCTb HOPMAaIbHOTO CeYEHMS MNUTLI NPoBepsieTca Ang cnyyas 3.
PacuyeT Npo4yHOCTMN HOPMAanbHbIX CEYEHWI NANTLI HA €€ MPOMEXYTOYHbBIX ONOpax BbINMOSHAETCHA TOMNbKO

B Clly4yasix YCTaHOBKM pacyeTHOW HaJoMopHOW CTepXHEBOW apmaTypbl, obecrneuynBatollein Hepa3pe3HoCTb
KOHCTPYKLIM.

MpoYyHOCTE HOpManbHbIX ceyvyeHun nnutel onpegensietcs no CI 63.13330 kak ana cedeHun
Xene3obeTOHHbIX 3MEeMEHTOB CO CTepXHeBoW apmatypon. CxaTtblii nNpoUNUPOBAHHBLIA NUCT K3-3a
ONacHOCTM BbiNy4YMBaHMSA B pacyeTe He y4YnUTbIBaeTCs.

B 3asucumocmu om rnonoxeHusi Heampaanoa OCU 8 ceyYyeHuu rniumsbl Ha oriope 803MOXXKHbI Osa
Cl/iydasd pacdema Ha rpo4YHOCMb.

Cnyyainn A. HenTtpanbHas ocb nepecekaeT CTEHKU NPOUNMPOBaAHHOIO HacTuna (PUCYHOK 6.6).

BbICOTY CXaTOWN 30HbI CEYEHUS NNUTLI ONPeaensoT U3 YCroBus

b+ ! '
Ry I: 2 )x =R, 4, +7, R}'[An + 2, Uy — 1] - R s , (6.15)

roe A, - nnowaab ceveHusi BepxHel MOk ogHoro rodpa HacTuna.
Mpu pacyeTe NPOYHOCTU CEYEHUS MNUTbI AOIKHO cobnoaaTbCs ycroBue

M<R,

(b;;)}x(ﬁz; ~0,55) + Ry A, Gy — @) ¥, By

x| 8, +2¢, ey — )0, —x—@} , (6.16)

roe Adf - n3rnbaroLmmn MOMeHT B paccmaTpmnBaemMomM ce4YeHUn nNinTbl;

2, - pacCTosHUE OT HWKHEN MOMKW CTanbHOro MPOMUNMPOBAHHOTO NIMCTA A0 TOYKW MPUMOXEHUS
pacTArvsaroLLnX YCUNnn B CTEPXXHEBOW PacTSHYTON apMaType;

A3y - CTaTUYECKUI MOMEHT NOLLAAN BEPXHEN NOMKU NPOMUNMPOBAHHOTO HACTUMA OTHOCUTENBHO OCH
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PucyHok 6.6 - Cxema ycunmim B ONOPHOM CEYEHUW NANTbI NPY PacronoXeHnn HeMTpansHON Ocu B Npeaenax
CTEHKM rocpa npomnmpoBaHHOro HacTuna
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Cnyyan b. HenTtpanbHasi oCcb HaxogMTCs Ha YPOBHE BEPXHEWN NOMKM NpoUINMpPOBAHHOIO HacTuna,
x = ki, (PUCYHOK 6.7).

I'IpM pacyeTe Npo4YHOCTU ceHeHnA NInTbl AOJTHKHO cobntogaTbecs ycnosune

M= R,

(B+3)

oy (By = 0,5ky) + Ry Ay — ')

(6.17)

Mpy NONOXEHWUN HEMTPASIbHON OCM BbilLe BbICOTbI MPOMUIMPOBAHHOIO NUCTa (% = f, ) YacTb CXaToM

30HblI OeToHa, pacnofioXXeHHaa Hafg NOJIKON I'IpO(bVIJ'II/IpOBaHHOFO NncTta, He Y4YUTbIBaAEeTCA. npO‘-IHOCTb
HOpMasibHOro ce4eHunda nnnTbl Hag OHOpOVI npoBepAeTCAd Kak anAa cny4vad b.

xehn

PucyHok 6.7 - CxeMa ycunum B ONOpHOM CEYEHUN MANUTLI NPU PacnonOXeHUN HENTPanbHOM OCK Ha YPOBHE

BEPXHEW MoKy NPoUNMPOBaHHOIO HacTuUna
(M3meHeHHas pegakuus, 3m. N 1, 2).
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6.1.2.3 PacuyeT NpoO4YHOCTM NNNTbI NO HAKIMOHHbLIM Ce4YeHMUAM Ha AencTBue nonepeyvHbix cun*

* NameHeHHast pegakuus, Mam. N 1.
Pac4yeT NpOYHOCTU NNUTBI MO HAKMOHHBLIM CEYEHUSIM BbIMNOSIHSAETCS Ha AENCTBMUE MOMEepPeYHOn CUnbl, a

Yron £HaKMOHHOW TPeLUMHbI NPUHMMaeTCca He MeHee 45° k ropusoHTanbHon ocu (pucyHok 6.8). Mpu atom
OOIMKHbI cobniogaTbCa yCcnoBus:

Q s 0734RLY( rr nt Qb + Qm ) (6-18)
O = 0158, (A +2"0y, (6.19)
roe 0,34 R}J Yofinly - MONepeyHoe ycunue, BOCIPUHMMAEMOE CTEHKAMM HAacTUMa B OAHOM rodpe;
{3y - nonepeyHoe ycunue, BOCNpUHUMaemMoe 6eTOHOM;
Q,,, - nonepeyHoe ycunuve, BOCNPUHUMAEMOE MONEPEYHON apMaTypoii Npu ee Hanuumm.

MonepeyHoe ycunve LY , BOCMpUHMMaemoe GETOHOM B HAKIOHHOM CeYeHWW, OnpedensioT Mo
dopmyne

0,75 Ry (B+2) - i
s = - (6.20)

npwn ycnoesuun, 4to

(B +5" (E:-+E:-j|

05Ky ——— M 20 Z20K, ——#p, (6.21)

roe - ONMHa NPOEKUMN HAKIMOHHOMO CEYEHUS;
bwn b'- wupuHa 6eToHHoro pebpa (pucyHok 6.1).

Q.Q
- ¥ S LS
< R -:-""'EJ::
& Z
S50 (i S
C

PucyHok 6.8 - Cxema ycunum B HakiioHHOM CeYeHUM NMpu pacdeTe ero NPOYHOCTU Ha AeNCTBUE NONEPEYHON
cunbl

MonepeyHoe ycunue, BoCnpuHUMaemoe nonepeyHoit apmatyponn (J.,,, onpegensietcst no opmyne

32



Q.\'\-v = O.TSMC

3 , (6.21a)

w
roe st, Asw' §,, - pacyeTHoe conpoTuBrieHne, nnowaab n war I'IOI'IGpG'—IHOVI apmaTtypbl COOTBETCTBEHHO.

Pacyem ripoyHocmu niumai o HakimoHHbIM Ce4YeHUsIM Ha delicmeue MOMEHIMOo8
PacyeT NpOYHOCTU MMUTbI MO HAKIOHHbIM CEYeHMsIM Ha [eWCTBME MOMEHTOB (pUCyHOK 6.8a)
NPOM3BOAMTCS U3 YCIIOBUS

M<M,+M,+M,,, (6.216)
rae A{ - MOMEHT B HaKIIOHHOM ce4YeHUn cC ONMHOM npoeKkuynn C Ha npoaoJyibHYyHO OCb J3JIEMEHTAQ,

onpegensiembli OT BCEX BHELUHWX CUIl, PacroOfioXEHHbIX MO OA4HY CTOPOHY OT paccMaTpvBaemoro
HaKNOHHOIO CEYEHUs, OTHOCUTENbHO OCK, MPOXOASLIEN 4Yepe3 TOuUKy NPUIOXEHUS paBHOAENCTBYOLLEN
YCUNWIA B CXaTON 30HE N NepneHanKYNsSpHOW NIOCKOCTM AeNCTBMSA n3rnbaroLwero MOMeHTa;

M,, M,, M,, - MOMeHTbl OTHOCUTENbHO TOW € OCKU COOTBEeTCTBEHHO OT ycunuin N, B

pacTsHyTom Hactune, N B CTepxHeBoW pacTsHyTo apmatype u ()., B nonepeyHon apmartype,
nepecekatloLme HaKIMoHHOE CeYeHune.
MomeHT M, onpegensietcs no gopmyne

— T - — ’
M,=N,z,= AHR_F , (6.21B)
roe A, - nnowaapb ceveHns pacTsaHyTOro yyacTka HacTuna, NepecekaroLLero HakNMoHHoe CeveHue;
Z,,- PacCTOsSIHUE OT LieHTpa TSXEeCTU pacTaHYTON YacTu HacTUna Ao yka3aHHOW Bbille OCW.
MomeHT M onpenensietcs no hopmyne
‘M.S' = N.s'z.\' = A.s'R.\'ZS d (6-21 F)
roe Zz,- PacCTosiHME OT CTEPXXHEBOW PACTAHYTON apmaTtypbl 4O YKa3aHHOW BbILLE OCW.
MomeHT M, onpeaensercs no gopmyrne
My, =050,,C, (6.21p)

roe (., - onpenensietcs no coopmyne (6.21a).

| SR

R N ——— ——

| S
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a) oxaTad 30Ha pacnonoxeHa BHYTpu rodpa; 6) cxxatas 3oHa pacnonoxeHa Hag rojppom
PucyHok 6.8a - Cxema ycunuin B HaknoHHOM CeYeHUM Npu pacyeTe ero NpOYHOCTU Ha AENCTBME MOMEHTOB
(M3meHeHHas pegakuus, M3m. N 1).

6.1.2.4 NMpoBepka NPOYHOCTU CLEeNSIeHUsi HacTuna ¢ 6eToHOM
PacueT npoyHoCTM cuenneHus Hactuna ¢ OeTOHOM OMnpedensioT ANS KpamHUX NPOMETOB MMUTHI,
cumTas OT KOHLOB 91IEMEHTOB HacTWUMa Ha cBOBOAHbBIX onopax.

CuenneHne Hactuna ¢ 6eToOHOM npoBepAT And HOpMalibHONo cCeYeHnAa nnnutbl B MeCTe

Hanbonbllero nsrubaroero MOMeEHTa, B YeTBEPTM NporieTa U B MeCcTax MPUNOXeHUs CocpefoTOYEHHbIX
Harpy3ok. [pn aTom JOmKHO cobnogaTbes ycnosue

M=(T,, +Tsz (6.22)
Ecnn no pacyetry nnutbl, Kpome apmaTypbl B BMAE HacTurna Heobxoaumo npeaycMoTpeTb

OOMONHUTENbHYIO CTEPXXHEBYIO apMaTypy, cuenneHme paboyer apMmaTtypbl MAMTbI NPOBEPSIIOT MO hopMyre

M = (T + T )2 + Yan Ry Az (6.23)

roe Ad - pacyeTHbIn n3rnbaroLwmnn MOMEHT OT AENCTBUSI BHELLIHWMX CUI Ha LUMPUHY OOHOro rodpa HacTuna;
T - CONPOTMBIIEHME YNOPOB CABUTY 6ETOHA MO KOHLIAM HacTuUna;

?;‘Ef - conpoTuBneHne pVI(*)OB, pacnonioXeHHbIX Ha CTEHKaX HacTuna, caBury OTHOCUTEJ1IbHO 0eToHa;

Zy , Z; - pacCcTosHWA OT pPaBHOAEWCTBYIOLLEN YCUIUA OKaTUA B CEYEHUM NNuTbl A0
pPaBHOAEWNCTBYIOLLEN YCUIMUSA PaCTSHKEHUS B CEYEHWW HacTuna U CTEPXHEBOW apmaType COOTBETCTBEHHO
(pucyHok 6.9);

¥ apn - KOA(PDULMEHT ycrioBuin paboTbl aHKEPOBKN CTEPKHEBON apMaTypbl;
Yon =1 npn L—% =I5 (pucyHok 6.10);

w = (L=R)iignpn dgan > L—h,

loen - 6asoBas [nMHA aAHKEPOBKM CTEPXKHEBON apmaTypbl onpeaensietcs cornacHo Crl
63.13330.2018 (10.3.24).

£ f—”’“’
] "
"f"Tm N
: e = = =y -
—————— A
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1 - nporoH; 2 - ynop; 3 - cTanbHON NPOUANPOBAHHBIA HACTUN

PucyHok 6.9* - Cxema ycunum npu pacyeTe no NpoYHOCTN aHKEPOBKU

* NameHeHHast pegakuus, Mam. N 1.

1 - cTanbHOW NPOUNNPOBAHHLIV HAaCTUM; 2 - BbilUTamnoBaHHbIe pudbl; 1-1 - cedeHne No NponeTy HacTuna
B MeCTe HambonbLuero narnbaroLLero MOMeHTa, B YETBEPTH NponeTa, B MecTax NpurnoxeHns
CcoCpenoTOodEHHbIX cun; [, - ANvHa ydyacTka pacnonoXxeHms pudoB Ha CTEHKax HacTuna, y4nTblBaeMbiX B

pacyeTe ero aHkepoBkmM no gopmyne (6.23)

PVIC)/HOK 6.10 - Cxema pacnofioXXeHnd pacH4eTHOro cevyeHna ana npoBepKu cuenneHna Hactuna c ©eToHOM

PacyeTHoe 3HaveHue Tan NPUHAMAETCA MEHbLUMM U3 MNOJTyYEeHHbIX 3Ha4YeHUn cneaywowmnx OByX
BEeIMNYUH:

conpoTuelrieHne cosury ynopoB B Buae cTag-6onToB MO KOHLAM HacTuna onpepenaeTca no (bopmyne

Tanl = 0’64Ry ﬂan'}gan, (6.24)

roe Ay, - nnowank nonepeyHoro cevenus ctap-6onta;

# .p - YNCNO cTaf-60nTOB B OAHON HUXHEN NOofke HacTuna;

R}J - pacyeTHOe COMpoTUBIIEHWE cTanu ctag-6onTa;

COMpPOTUBIIEHNE aHKePOBKM COBUrY C Y4Y4ETOM cKasnblBaHMs GeToHa OTHOCMTeNbHO CTaa-GonToB
onpeaenseTcs no gopmyrne

1 2
Tog = ?0,29-;@&?1 o df o Ry - By (6.25)
]

roe cfq - AnameTp crepxkHs ctap-6onta;

Hy, - HauanbHbIn Moayrnb ynpyroctu 6eToHa.

KoadppmumeHT o paBeH:
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h h
0,2 £ +1 3z 2 =24
dy npv ‘fl , (6.26)
';gﬂ
1 npu a >4 , (6.27)

apech %, - anvHa crag-6onTa;

¥ - KoadbduumMeHT ycrnoBus paboTbl ynopa (cpegHee 3HadeHwe 7Yy Aona crag-bonTta cnegyet
npuHMMaTh paBHbiM 1,25).

ConpoTueneHune casury rmokMx ynopoB B BUAE YroOnKkoB criefyeT NpMHUMAaTh B COOTBETCTBUM C 8.5.5.

ConpoTtueneHne pudoB HacTua Ha CMATUE NPU ero caBUre OTHOCUTENBHO OeTOHa onpeaensieTcs no
dopmyne

Tor =Ye By Loy -y gy, (6.28)

roe . - koadpdumumeHT ycnosusi pabotbl HacTuna (cm. 6.2.1);

f;..zf - ANvHa ogHoro puda;
@y - (y6uHa BblAABNMBaHMS OQHOTO pUda;
#pi - YMCIO PUPOB Ha CTEHKAX OAHOTO ropa No AnuHe y4acTka HacTuna [, 0T paccMaTpuBaemoro

cedyeHus go Grnivkanen onopbl HacTuna (pucyHok 6.10).

Mpy Hanuuum B pebpax NMuTbl CTEPXXHEBOW apmaTypbl YMCIIO BBOAMMBIX B pacyeT pudoB
NPUHUMAaETCH Ha ONMHE y4acTka NinuTbl, YMEHbLUEHHOW Ha BLICOTY €€ CEeYEHUS.

MpoyHOCTL YNOopoB AosmkHa ObITe 0b6ecneveHa B cooTBeTCTBUM C 9.1.2.

(N3meHeHHasn pegakuus, Mam. N 1, 2).

6.1.2.5 Pacuet pebpa nnuTbl Ha onopax
Pebpa nnuTbl Ha onopax AOMKHbI paccYnTbiBaTbCA Ha cmATME. Npu 3TOM AOMKHO ObiTb BbINOMHEHO
crnepytoLlee ycrnosue

N20,75 Rypoe - b-1g, (6.29)

roe 1 - onopHast peakums Ha oguH rogp HacTUNa;
& - LUMPVHA HWDKHEN NONKM HacTuUNa;

{4 - LUMPUHA OMOPbI NAUTI.

6.1.2.6 PacuyeT nnuTbl Ha 06pa3oBaHMe U pacKpbiTUe TPELLUH B PacTAHYTON 30He 6eToHa
PacueT nnuTbl Ha obpa3oBaHWe M pacKpbITUE TPELLMH B pacTAHyTOM 30He GeToHa B nponete (Ha
NMOBEPXHOCTU, 3aKPbITON NPOUIMPOBAHHLIM HACTUIIOM) HE NpoBOAUTCA. [iNsi BEpXHEN NOBEPXHOCTU BeTOHa
Ha[, NPOMEXYTOYHbIMM ONopamMu Hepaspe3Hon NNUTblI pacyeT Mo TPELUMHOCTOMKOCTU BbIMOMHAETCS C y4eTOM
kaTeropuu TpermHocTonkocT no ClM 63.13330 B 3aBMCMMOCTM OT YCIOBUIA 3KCNNyaTauuu.

PacyeT MOHOMUTHOW Hepaspe3HOW NMWUTbl Ha pacKpbliTUE TPELLUMH HaZ MPOMEXYTOYHbIMK Ornopamu
BbIMOSIHAETCA KakK Anis Kene3obeToHHOro uarmbaemoro anemMeHTa ¢ 00blMHbIM apMuUpoBaHMeM 6e3 y4yeTa
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nNpodMnMpoBaHHOro HacTuna B cooTBeTcTBUKN ¢ TpeboBaHuammu CI1 63.13330.
MpenensHO JOMNYCTUMOE 3HAYEHWE LUMPUHBLI PaCKPbITUA TPELLMH crnefyeT npuHuMaTb He 6onee 0,3

MM.

6.1.2.7 PacuyeTt nporu6a nnutbl
Mpornd nnuTel paccymTbiBaOT No opmyne

Jm =T ¥ Fro + Jadd (6.30)

roe fn - MakcumanbHbI Npornd HacTUna oT HOPMaTMBHbLIX Harpy3oK Ha CTaaum yknagkm 6eToHHON cMeck;

f,.,: - Npormb nNnuTbl OT AEWCTBUS MOCTOSAHHOW UM BPEMEHHOW Harpy3oK Ha CTaguu 3Kcnnyataumm ¢
Y4ETOM €€ pacyeTHON KPUBMU3HBI;

Jadd - BONOMHNTESBHBIN NPOTMG NAMTLI 3@ CYET NOAATIMBOCTU YNOPOB.

Mpu HanuumMn pacyeTHOW HaAOMOPHOM FMBKOW apMaTtypbl pacyeT npornba MAWTbl BbINOMHAETCH Kak
ANs Hepaspes3HOoW KOHCTPYKLUMK.

Mporn6 f,He AomkeH NpesbiaTh NpeaenbHbiX NPOrMboB KOHCTPYKUMI, ycTaHaBnnBaembix B CI1

20.13330 ons KOHCTPYKLWMA COOTBETCTBYIOLLMX BMAOB, a Takke He AofkeH npeBbiwaTtb 1/150 3HauyeHus
nponeTa nNinThbl.

lMpu oTCyTCTBUM pacyeTHOM HaZOMOPHOW CTEPXHEBOW apmaTtypbl NpPorvd nnuTbl ONpeaenseTcs Kak
ANs OQHOMPONEeTHON, cBOBOAHO ONEPTON KOHCTPYKUMM NO chopmyne

1 2
Fre = ; 8- , (6.31)

1

roe ; - pacyeTHada KpuBuU3Ha NinTbl Ha y4acTKe C HanbonbLUMM N3rndaroLLMM MOMEHTOM;

& - KoadhpmumeHT no Tabnuue 6.2;

/- nponeT NnuTHI.

[OononHuTtenbHbin 47 Npornb cneayeT onpeaenaTh Kak Ans OAHONPONETHON 6arkm ¢ MoMeHTaMmu
Ha ornopax no dopmyre (6.31), npuHumas koadpdpuumneHt 5 =0,125.

PacuyeTHas kprBu3Ha nnuTel onpegensetcs B cootBeTcTBuu ¢ ClM 63.13330 no popmyne

M?‘!

1
= (6.32)

roe M, - narnbaroLmil MOMEHT OT HOPMaTUBHOI Harpy3KK;
D) - n3rMbHas xecTKOCTb NPYBEAEHHOIO CeYEHNs NNNUTLI, NpuBeaeHHas B .1 (Npunoxexus IN).

Tabnuua 6.2

Cxema NpuUnoxeHns Harpysku 5
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Ecnn npu onpegenenun nporuba y4uTbIBaOTCS KPaATKOBPEMEHHbIE W ANUTENbHbIE HArpysku, TO
pacyeTHas KpMBM3Ha NPUHUMAETCH PaBHOW CyMMe KPVBMW3H, onpeaensembix pa3genbHo ans marmba ocu ot
Harpy3ok KpaTKOBPEMEHHOIO M AJNIUTENBHOrO AENCTBUS:

1 1 + 1
T (6.33)
[ononHNTENbHYO KPMBK3HY, 00YCMOBIEHHYIO NOAATNIMBOCTLIO YNOPOB, ONpeaenstoT no dopmyne
1 i A
Fadd 0,?5 A .'EED ! (6-34)

roe ji'=2 - Ans ogHONPOSMETHbIX NIINT;
F'=1,51n1,0 - ona KpaHUX U cpegHUX NPoneToB Hepa3pe3HbIX NIIUT COOTBETCTBEHHO;

£\ - cOBUI HacTUNa OTHOCUTENbLHO 0eToHa, OﬂpeﬂeﬂﬂeMbIVI no (bopmyne

Mn,.sp ' -’q'n
&= (6.35)
(y = 0.55) - (¥, - Ay +A3) &, -
roe £, - KOad@ULUMEHT XXEeCTKOCTU CTePXKHEBOrO yropa:
£, =015 n,, -d B, (6.36)

30€Cb # - YUCIIO CTEPXKHEBbLIX YNOPOB B OOHOM rogpe.

MonoxeHne UeHTpa TSKECTU MPUBEAEHHOrO CEeYeHUst MAUT, 3aHMMaeMoe OTHOCUTENbHO CXKaTow
rpaHu GeToHa Yum = Xy , CHieayeT onpeaensTb no creaylowmm gopmynam:

- eCnu HenTparnbHas OCb, Ha KOTOPOW HaXOAWUTCH LEHTP TSXKECTU MPUBEAEHHOTO CEYeHUsi, He
nepecekaeT pebpo NAWTbl U NPOPUNNPOBAHHLIA HAcTUM, TO MOJSIOXKEHWE 3TOW Ocu onpefensieTcs no
dopmyne
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_ E-‘qred

2
20
Xy = ; + ered + bred 6.37)
J J fo

roe X, - CPedHss BbiCOTa CXaToW 30HbI BeToHa, yuuTbiBawowas BrusHWe paboTbl pacTaHyToro 6eToHa
MeXay TpeLymHamu;

> A4 - cyMMa npuBeaeHHbIX NIiowagein CeveHns apmartypbl, onpeaesieHne KOTopoi NpuMBEAEHO B
.1 (npunoxenus N);

Spgd - CTATUHECKWI MOMEHT Nrowaan +,.,; OTHOCUTENbHO CXaToM rpaHm NAUTI;

- €CNnv HelTpanbHas ocb nepecekaeT pebpo NnTbI 1 NPOPUIMPOBAHHLIN HACTUA, TO:

2 '
= Z “Tred + Z “Tred + Egred
m b ‘-E:'f ‘-E:'f , (6.38)

roe A'y.7 - cymMMa npuBeaeHHbIX nrolageil cedeHnini apMaTypbl U NMOWaan CBECOB TaBPOBOMO CeYeHMs
OeToHa NnnTLI, onpeaeneHne KOTopor npueedeHo B .1 (npunoxerus IN);
' pad - CTATMYECKNIA MOMEHT Nrowaan A',,4 OTHOCUTENBHO CXaTo rpaHu NNNTI.

- €CNn HenTpanbHas OCb pacnoriaraeTcs Ha YpoBHE BEPXHEN NOMKWM NpodunmMpoBaHHOro HacTuna, 1o
Im = .32-}:'

(U3meHeHHasn pegakuus, Mam. N 1, 2).
6.2 PacuyeT KOMOMHMPOBAHHbLIX Ganok

6.2.1 PacueT no npo4YHOCTU Ha AeNCTBUE U3rMbaromx MOMeHTOB
6.2.1.1 PacyeTbl MO MPOYHOCTM HOPMAsbHbIX CTanexene3obeTOHHbIX MNOMNEPEYHbIX CeYeHUl
BbINONHATCA ANA pacHETHbIX NonepeyHblx ceveHun (4.4.4.1).

Pacyer no NPOYHOCTU HOpPMasbHbIX cTanexene3obeToHHbIX nonepeyHbIX cevyeHumn cnenyet
npoBogunTb C y4eTOM HENWHENHbIX CBONCTB mMmaTtepuanos.

Mpn pacyeTe NpuUHUMaETCH, 4YTO cranexene3obeToHHoe nonepevyHoe ce4eHne ocTtaeTcsd NMNIOCKNM.

HanpsxeHna B cxaTom 6eToHe crnegyeT onpedensitb No HenMHeWHow AedOopMaLMOHHOW MoAenu,
cornacHo CI163.13330.2018 (8.1.20-8.1.30).

HanpsixeHuns B apmaType crnegyet onpefenaTb no guarpammam, npuseaeHHsiMm B CIM 63.13330.

HanpsikeHns B KOHCTPYKLMOHHOW CTanu npu cXaTtum UnNn pacTsbkeHun cnepyet onpenensats no Crl
16.13330, 1 yuuTbiBaTb BNUSHNWE MeTOAda Bo3BedeHMs (Hanpumep, C MPUMEHEHMEM BPEMEHHbIX OMop Unu
6e3 HuX).

Mpu AencTBMM yCUNUIN B NNOCKOCTN CUMMETPUU HOPMarbHbIX CEYEHU C apMaTypOour, PacrnorioXXeHHON
y rpaHen ceveHus neprneHauKynsapHbIX K NOCKOCTU M3rnba JonyckaeTcst Mpon3BOAMUTb pacyeT Ha OCHOBE
npegenbHbIX YCUnun cornacHo 6.2.1.2-6.2.1.8.

(M3meHeHHas pegakuus, M3m. N 2).
6.2.1.2 Pac4yeT ce4yeHuUn cTanexene3obeToHHoONM Oanku Ha BO3OENCTBME MNOMNOXUTENbHOIo
nsrnbarollero MoMeHTa (BbI3bIBalOLLEr0 B BepxXHEM MosiCe CXaTue) B 3aBUCMMOCTU OT 3HaYeHus
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HanpsbkeHus B GeToHe Ty Ha YPOBHE LEHTpa TSHKECTU >KeNne30GEeTOHHOW NMuTbl U HanpspkeHus B
npofonbHoi apmatype T, COOTBETCTBYHLIEro Aedopmauum 6eToHa npu HanpsikeHun Sy, AornyckaeTcst

BbIMNONHATL N0 6.2.1.3-6.2.1.6.

6.2.1.3 B cnyvae, ecnu HanpsbkeHUsa B 6eTOHe 1 pacyeTHOW NpPoaOoNbHOW apMaTtype yAoBMneTBOPSAOT
ycrnoBusimM (pUCyHok 6.11):

Mo
Oy = —————0p; < ¥ fp
iy red ’ (6.39)
M4
O, = —0O4 < "?r.sz'R.s
e WEJ red ' (6.40)

ana BEepxXHEero U HWXHero nosAcoB CTaJibHONO cCeYeHUA AOOJIKHbl BbINMOJIHATBCA COOTBETCTBEHHO
cnepgyrouine ycrnoBud:

M_ZEJ,.SENEJ,.S _ NEJ.::

— < 'VIT-:R
Wflsf Ay . (6.41)
M -2y o A
baftVhs + b3 < "?r.:Ry a2
I’F_}"I,.sf Ay ' (6.42)

(Monpaska. UYC N 3-2021).

roe M =M +M5 - nonHbin usrmbatowmn MomeHT (npuHumaioT Tak xe, kak u My u Mo c
COOTBETCTBYIOLYM 3HAKOM);

M - waruGatowmin MOMeHT nepBoii cTagun paboTbl (Harpysky BOCMPUHMMAET CTanbHasi YacTb
KOHCTPYKLMK);

M4 - narnbatowmii MOMEHT BTOpOI cTaaumn paboTsl (Harpysky BOCMPUHMMAET cTanexene3obeToHHast

KOHCTpYKUMS), onpeaensieMbll AN CTaTUYECKM HeonpeaenMMbiX CUCTEM C y4eTOM MNonsyyectn GeToHa,
0o6xaTusi nonepeyHbIX LBOB, 06pa3oBaHMs MOMEPEYHbIX TPELUMH B PacTAHYTbIX 30HaxX Xene3obeTOHHON
NNuThl, @ Takke ycaaku 6eToHa U U3MEHEHUI TeMnepaTypbl;

N =Ny ; = 4,05 + 4,0; - HopmanbHas cuna;
O

BO3HMKaKLWMe Ha ypoBHE UeHTpa TAXeCTu nonepe4vyHoro ceYeHud OeToHa OT ero nonay4yecTu, obxatus
norepeYyHbIX LWBOB C60pHOVI nnnTbl, yCagkn GeToHa N N3MeHeHuI TeMnepartypbl;

, T - YpPaBHOBELLEHHblE B MOMEPEYHOM CTanexerie306eTOHHOM CeYEeHUM HampsHKeHWs,

Ay = ﬂfl,_gf +ﬂfg,sf + -Aw,_gf - Nnowaab HeTTO NONepPEeYHOro cevYeHus cTanbHo Ganku;

Jqfl,sf, J'q-fz,jf, Ay st A, A;- nnowann anemMeHToB NONEPEeUHOr0 CEUEHNS HUKHErO U BEPXHEro
MOAICOB, CTEHKY CTarnbHol 6anku, 6eToHa NNKUTBI, NPOAONLHON apMaTypbl MAUTLI, COOTBETCTBEHHO;

i f i
red st = 5 Wflsf — st

Eb,red , St Zflsf - MOMEHTbI CONPOTUBIEHHUS;

W-EJ, red =

lrma‘ ) I.Sf - MOMEHTbl UHepuun HEeTTO cTtanexene3obeToHHOro nonepe4yHoro ceyvyeHud Oanku,
npmBeaeHHoOro K ctanu, n nonepe4vyHoro ce4eHunq cTanbHoi 6ankn, COOTBETCTBEHHO;

E-E:l,red ; Z.E:,sf : E_,f'l,.sf ) Efz,sf - paccTosiHUA COrnacHo PUCYHKY 6.11;
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U, = B, 1 B - koapdnumeHT npuseeHns, npuHumaemsii no 4.4.4.10;

Ly - KO3 ULUMEHT NpuBeAEHUS, MTPUHNUMaEMbIN Mo 4.4.4.2;

R} , Ry, R, =R, - pacyeTHble CONpPOTMBIIEHMs MaTepuana CTanbHOW KOHCTPYKUMM, GeToHa w
apmaTypbl COOTBETCTBEHHO;

Yoo YW ¥ - KO3AMMUUMEHTBI, NPUHUMaEMble cornacHo 4.3.5;

LYy 0 A
T.:Ry ﬂfz ;4 - KoabduumeHT ycnosuit paboTbl BepxHero cTambHoro mnosca,

v =1

YUMTBIBAIOLLUIA €ro pasrpy3ky npunerawowmm 6eToHoM 1 npuHnMmaemsii He bonee 1,2.

MpumeyaHne - HopmanbHylo cuny Af cnegyeT npyvHUMaTb pacTArMBarowen ctanbHyto 6anky npu
CXMMAaIOLLMX HaNPsHKEHUSX B Kene3obeTOHHOW NnnTe 1 CKUMarowwen ctanbHyto 6anky npu pacTarmBaroLmx
HanpskeHusix B kenes3obeToHHOW nnuTe u apmatype (B dopmynbl cuny AF B oboux crnyyasx crnepyet
NOACTaBNATb CO 3HAKOM "Mntoc").
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-ﬂﬂ%ﬁus

¥

Ugry

a) - nnuTa ¢ Bytamu; 6) - nnuta 6e3 ByTOB

PucyHok 6.11 - Ycunus n HanpsiKeHus B NonepeqyHoM CeveHnr KOMOMHUpOBaHHOW Ganku,
BOCMPUHMMALOLLLEM MOJOXUTENbHBIA U3rnbatoLwuii MOMEHT, NPU BbIMNONHEHWM ycrnoBui 6.2.1.3

6.2.1.4 B cny4yae, ecnu HanpsbkeHUs B 6€TOHE M pacyeTHOW NPOAONbLHOM apMaType y4OBNeTBOPSAOT
YCrOBUSAM (PUCYHOK 6.12)

Gy = — Oy 2 Yy
W red ' (6.43)
My
O = -0 = "i‘r.sz'R.s
g WE,’ red ’ (6.44)

ANA BEPXHEro W HWKHEro MosiCOB CTanbHOrO CEYEHMS [OOMKHbl BbIMOMHATLCS COOTBETCTBEHHO
crefytowue ycrnoBus:
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M—Zy 4 Nypsn  Nopsk

< YRy
Wflsf At 7 (6.45)
M-2Zy 4 Nyp s N Nyp s R
W PR (6.46)
1,5 s

(Monpaska. MYC N 3-2021).

rae & =pp ;p = ARy +4; &, - vopmanbHas cuna npu nposepke BepxHero nosca;
N=MNyp; =4y fy + A5, - vopmanbHas cuna npu npoBepke HukHEro nosica (MpumevaHve K

6.2.1.3).

E&,red ) Z.E:,sf ) E_,f'l,.sf ) Efj,sf - PacCTOSAHNA COrfacHO PUCYHKY 6.12;

st
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a) - nnuTa ¢ Bytamu; 6) - nnuta 6e3 ByTOB

PucyHok 6.12 - Ycunusa n HanpsikeHus B NonNepeyHoM cedeHnr KOMOMHUPOBaHHOM Barku,
BOCMPUHMMALOLLLEM MOSTOXUTENbHBIN N3rnbaroLwuin MOMEHT, MPU BbIMNOMHEHWM ycrnoBui 6.2.1.4

6.2.1.5 B cnyuvae, ecnu HanpsbkeHUs B 6ETOHE M pacyeTHOW NPoAOoSIbHOM apMaType yAOBMeTBOPSAOT
yCrnoBusim (pUcyHok 6.13)

] M3 Ty = Yy
b=~ Oy 2 Vi R
W red ’ (6.47)
M4
T = —Cgy 2 "i‘r.s:R.s
oL lT"F!'?-EJ, red ' (6.48)

Ona BepxHero U HWXHero nodAcoB CTaJibHONoO ceYvYeHUA OOJTKHbl BbINMOJTHATBCA COOTBETCTBEHHO
cneayrouine ycrnosua:

M—Zy 3 Nppsr  Mypsk

<Y R
Wf?,sf A . (6.49)
M—Zy 3 Nppsr  Mppsk <y R
[
W_}"l,sf A . (6.50)

a [ans »xene300eTOHHOW YacTh ceveHust ycnosue

k[ Ma—Zpaorsp  Varsr

— <. E,E,,]jm
E.sf IT’H@';I’EJ J5f *’q.sf ! (6.51)

rae Mppsp = Ap Ry +.A; R, - nopmanbHas cuna (npumevanve k 6.2.1.3);
E&,red ) ZEJ,.sf ) Efl,.sf ; Efz,sf - pacCTOsAHMS COrnNacHoO PUCYHKY 6.13;

f.sf

Wy o =—— ,
b,st Z.E:l st - YCINOBHbIN MOMEHT COMNPOTUBIIEHNA Ha YPOBHE LeHTPa TAXECTUN Ce4eHud 0OeToHa;

»

plim = 0,0016 - npegenbHas (Ans cTanexene3obeTOHHbIX KOHCTPYKUM) OTHOCUTENbHas
Aedopmaumsa 6eToHa Ha ypoBHE LieHTpa TSKECTU ero NonepeyHoro ceYeHus:;

i - K03 PUUMNEHT, YUNTbIBAIOLLMIA YBENUYEHNE OTHOCUTENbHBLIX AedopMaunii 6eToHa npu passuTUK
nnacTu4eckux gedopmaumin:

-ectm O =Y. Ky 10 k=10

Nyn sk 00032,
Op =Y R, +—— k=104t ——a—
- ecnu iy , TO ;
A.sf Ta R.}'
Npp sk
- ecnum TGR}' EG':' = Ve R.J’ + ﬂf , TO [ onpedensoT WHTeprnonsuven mexay npeaenbHbIMU
3
0,009k
k=10+—73
3HaveHusMn L =1,0um Y. R.P
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Ustf

a) - nnuTa ¢ Bytamu; 6) - nnuta 6e3 ByTOB

PucyHok 6.13, nucT 1 - Yeunmsa n HanpsbkeHust B MoNnepeyYHoM ce4eHUn KOMOUHMPOBaHHOM Ganku,
BOCMPUHMMALOLLLEM MOJOXKUTENBHBIN N3rnbaroLui MOMEHT, NMPU BbIMNONHEHWM ycrnoBui 6.2.1.5

Rb Rs

6) Af st Fats Ostt

PucyHok 6.13, nuct 2

6.2.1.6 B cny4ae, ecnu onsa ctanbHOW YacTu CeYeHns NPUMEHSIETCA gmuarpaMmma HanpshKeHUn, Kak ans
ngearnbHOro XXeCTKonacTuydeckoro marepumana (pMcyHok 6.14), pac4yeT no NPOYHOCTM HOPMaribHbIX CEYEHUI

45



cnenyet npoun3BoanTb U3 yCIioBUA

M= “?rEJREJ .:":15,_}35, +2 T.s,z'R.s,z' ﬂs,z'y.s,z' +7 Tc,z’ R}I,:’ ﬂsf,i.}rsf,z’ ) (6.52)

roe i- MHOEeKC, COOTBETCTBYIOLLMIA yHaCTKaM CeYEHMS C OANHAKOBLIM HaMnpsiKeHNEM;

}"5,1' - pacctoAaHne OT UeHTpa TAXeCTn cedYeHuna apmatypbl OO OCKU, OTHOCUTEJIbHO KOTOPOVI
BbIHUCITAKOTCA MOMEHTDbI;

}"_gf,j - paccTtosiHMe OT UeHTpa TAXKeCTU i -0 yyacTka CTanbHOro Cce4vyeHus C OOMHAaKOBbIM
HanpsaxXeHnem 0o ocn, OTHOCUTEJIbHO KOTOPOVI BbIHUCIIAKOTCA MOMEHTbI.

3Haku craraemMbix B coopmyne (6.52) npuHMmaloTca B 3aBUCUMOCTM OT HamnpaBiieHUsi CO34aBaemoro
3TUMM  craraeMbiM¥  MOMEHTa OTHOCWUTESNIbHO paccMaTpuBaemon ocu. MoMeHT, cosdaBaeMblii
HaNpsHKEHUAMW B CXKATOW 30He BETOHA, CUMTAETCH NMOMOXUTENbHBLIM.

Ap As R
) K . bR
e | "L":' " - L‘-""""_‘L ND-Q,SRM 15
TN =R R, eaaaaa e b | R,
IF —T T ’_}d.-— pr— 1
Ag st Ap st
- -
w, st S 5t
~~~~~~~~ Ner sr Nir s
bl . Bk
;/I_.,."‘"= F
N Ang Ry 6) Afq Ry
a) - nnuTa ¢ Bytamu; 6) - nnuta 6e3 ByTOB
PucyHok 6.14 - Ycunus n HanpsiKeHus B NONepeYyHOM CeYeHnr KOMOMHUpOBaHHON Banku,
BOCMPUHMMALOLLLEM MOJOXUTENbHBIN N3rnbatoLui MOMEHT, NMPU BbIMNONHEHWM ycrnoBui 6.2.1.6
[MonoxeHue rpaHnLibl CKaTon 30HbI MONEPEYHOro CeYEeHUs onpeaensaeTcs U3 yCcnoBus
Rypdy +7° R.s,z'ﬂ.s,z' +Z Ry,z'ﬂsf,z' =0, (6.53)

3Hakm crnaraembix B (6.53) npuHUMalTCA B 3aBUMCMMOCTM OT 3HAaKOB HamnpshKeHUWM Ha
COOTBETCTBYIOLLMX y4aCTKax CEYEHUS.

6.2.1.7 PacuyeT ceyeHun cTanexenesobeToHHOM OankM Ha BO3OEWCTBUME OTPULATENBbHOrO
VI3FI/I63IOLLLerO MOMEHTa (Bbl3bIBaIOLLLerO B HWXKHEM MnosdAce C)KaTI/Ie) B 3@aBUCMMOCTU OT 3HAYEHUA HanpaxeHuad

B beToHe T Ha ypOBHE LieHTpa TAXKECTMN XKene3obeToHHOW NnuTbl CneayeT BbiNonHATb No 6.2.1.8-6.2.1.10.

6.2.1.8 B cnyyae, ecnu HanpshkeHusi B 6eToOHe y0BNeTBOPSAOT YCNOBUIO (PUCYHOK 6.15)

My

R
Hp¥¥h rad

— Op = D,l'}‘,gu'f?-,g; , (6.54)

Ona BepxXHero n HWXHero nodAcoB CTaJlbHONoO ceYvYeHUA OOJKHbl BbINMOJIHATBCA COOTBETCTBEHHO
cneayrouine ycrnosus:
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_M+Eb,sff"rb,.s jIIJrEJ.::

+ - '“:TET-:R .
Wf?,sf Ay . (6.55)
_M+ZEJ,.::ENEJ,.:: _ NEJ,.:: <y R
a
Wj'l,.sf Ay . (6.56)

roe M= f"ar,g;.,s =4poy + Ao, - HopmarnbHas cuna (npumevanue K 6.2.1.3);

35,53 - pacCcToAHNA COrnacHo pUCyHKy 6.15;

T Ay

ya =1+ = ; !
Y. R}. Jqu i Ko3a(ppumLmeHT ycnoBuit paboTbl BEPXHErO CTanbHOro Nosica, NPUHNMaeMbIi

He bonee 1,2.

B
U
L ":l' ol
R T Y & b al s
T et 'F'E.f%]
LD E
C ok gg N
N|g N
Gl
C;[' L
A | 5
Y]

K e o
a) Aft st ﬁf.sl G ) Afg En.u Tt

a) - nnuTa c ByTamu; 6) - nnuTa 6e3 ByTOB

PucyHok 6.15 - Ycunus n HanpsiKeHus B NonepeqyHoM ceveHnm KOMOMHUpOBaHHOW Ganku,
BOCMPUHMMALOLLLEM OTPULLATENBHbIA U3rMbatoLLMiA MOMEHT MPU BbINONHEHMM ycrnoBui 6.2.1.8

6.2.1.9 B cnyyae, ecnu HanpsikeHusi B 6eToOHe y40BNeTBOPSAOT YCNOBUIO (PUCYHOK 6.16)

A
Ty = E

= ——=— -0y =017y Ry
Wi red ’

(6.57)

ANl BEPXHEero M HWKHEro MOsICOB CTarbHOIO CEYEHUst AOMKHbI BbINOMHATLCH COOTBETCTBEHHO
crieqiyloLme ycrnosus:

_M_E.S,.SfN.SR _ N_SR <y R
a
W_}"E,sf Ay £ (6.58)
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_M_Z.s,.sff"‘rs N

+—= <y R
F
Wfl,.sf s ’ (6.59)
a ana Hanps>XXeHua B I'IpO,EI,OJ'IbHOVI apmartype O0JDKHO BbIMNMOJTHATLCA yCroBue
5. = — M +Z&,sﬁuﬂ& i Ay Ty o 2w R
5 e A s =T aids
[FIE 5,5t W Cg SHyr

, (6.60)
roe N =AN.p = A R, - HopmanbHas cuna npy npoBepke BEPXHEro Nosica;

N=N,=45,, no He 6onee A R, - HopmanmbHas cuna npu npoBepke HIKHEro mnosca
(npumevaHne k 6.2.1.3);

A !
*’q.sf'-u =Ay+ - W, aild

sohy =
s * s - nnowagab, MOMEHT conpoTmBrieHNA U MOMEHT
uroCE Z.s,.smr sEw wan p
MHEPUMN nNonepevyHoro ceyYeHumda HeTTOo cTanbHom KOHCTPYKUMKN 6an|<|/|, COOTBETCTBEHHO pa60Tarou.|,el7|

COBMECTHO C MpOAOSibHOM apmatypoit nrowaabto <. /I, (NnpuBeaeHHo K MaTepuany cranbHOI
KOHCTPYKLMN);

Y. - KOahPULMEHT, yunTbiBaOWMUA paboTy pacTaHYyTOro GeToHa Ha ydacTke Mexagy TpewiuHamun u
npuHMMaemslii cornacHo CI163.13330.2018 (8.2.15);

E&,sf , Zb,sﬁu, Zs,sf, Z.E:u,smr— pPacCTOSAHUA COrnacHO PUCYHKy 6.16.

g
Ap Cos As Ry, E‘
; = | e ol A A N,
et . BBE0 e —
Adst Aé:" ?‘;PP“.’. wl
cC Cod N &ﬁ I ril
Y]
N N
CJW NI 5\ C.scj_ly N!
- g & 1.3 E—
Aw.n | \'\ Aw':s‘r
N A\
\\‘
A - k
a) Aﬁ:: Fi,st o5y ) Afi st

st st L%

a) - nnuTa ¢ ByTamu; 6) - nnuta 6e3 ByTOB

PucyHok 6.16 - Ycunus n HanpskeHus B NONepeyHoOM CeveHnm KOMOMHUpoBaHHON 6anku,
BOCTPUHMMAaIOLLEM OTpuLaTeNbHbIA N3rMbatoLMini MOMEHT, MPW BbINOMHEHUN ycnosui 6.2.1.9
(M3meHeHHas pepakums, U3m. N 2).

6.2.1.10 B cnyyae, ecnu ansa ctanbHOW 4YacTU CeYeHUs MPUMEHSIeTCA AuMarpaMmmMma HanpsbKeHWn, Kak
ONa naeanbHOro XXecTkonnacTudeckoro maTtepmana (pucyHok 6.17), pacyeT MO MPOYHOCTU HOPMarbHbIX
ceyeHu cnenyeT NPOBOAUTL U3 YCNOBUSA
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M= E 'F.S,!'R.S,!' ﬂs,z'y.s,z' + E Tc,z'Ry,z'ﬂsf,z'ysf,z' ) (6.61)

roe i- MHOEeKC, COOTBETCTBYIOLLMIA yHaCTKaM CeYEHMs C OANHAKOBLIM HaMnpsiKeHNEM;

Ysi, ¥sti- pacctoaHud, onpefensieMble cornacHo 6.2.1.6.

'.’q'b Ag
*-‘—'—'—v—-—-—d—l',"-—'—-* R“' _____ MR__ . "Ab ..A-l R, N
}W' —— - v ? i — ViR
A AT ?__ —]
281 251 —
. B == _ Y —
At e Agst a——
—_ — - [
a) At Ry 0 Aftsi Ry

a) - nnuTa ¢ Bytamu; 6) - nnuta 6e3 ByTOB

PucyHok 6.17 - Ycunusa n HanpsikeHus B NonepeyHoM ceveHnm KOMOMHMpoBaHHON 6anku,
BOCNPMHMMAIOLLEM OTpULIaTENbHbIM M3rnbatowmini MOMEHT NPW BbINONHEHMW ycrosui 6.2.1.10

3Hakn crnaraembix B (6.61) npyHMMalOTCs B 3aBUCMMOCTU OT HanpaBieHUs CO34aBaemMoro 3TUmMu
cnaraeMbiMY MOMEHTa OTHOCUTENbHO paccMaTpuUBaeMom OCH.

MonoxeHne rpaHnubl CXKaTOW 30HbI nonepeYvyHoro cevyeHuna onpenendaetcd n3 ycrnosua

7 Rs,:’*’qs,:' +7 Ry,:"qsf;' =0, (6.62)

3Hakn cnaraemblix B (6.62) npuHUMalOTCA B 3aBUCMMOCTW OT 3HaKOB HamnpshkeHun Ha
COOTBETCTBYIOLLUX y4acTKax ceveHus.

6.2.1.11 Tlpn pacnonoxeHuUn HeWTparbHOW OCKM CevYeHusi B Mpedenax BbICOTbl kere300eTOHHOM
NAUTBI W HANPSXEHUSIX B PaCTAHYTONM YacTW NNWTbI, NPEBOCXOASALMX ¥pih: , B COCTAB CEYEHNA credyeT

BKIOYATb TONMbKO CXaTylo YacTb GeToHa. [poBepKy MPOYHOCTU CeYEHMs cnedyeT BbINOMHSATb C y4eTOM
HepaBHOMEPHOro pacnpeneneHms HanpsbkeHW No BbICOTE Kene3o6eToOHHOW NAnTbI.

6.2.1.12 PacyeT no NpoyHOCTM Bonee CnoXHbIX CeYeHU (Hanpumep, HanpsraeMbiX BbICOKOMPOYHOM
apMaTypon, OBYXMIIUTHBIX, NPU COBMECTHOM AEWCTBMM U3rMbatoLero MOMEHTa U BHELLHEN OCEBOW CUIbl)
crnegyeT BbIMOMHATb C Y4€TOM MX HanpshKEHHOTO COCTOSIHUS W KOHCTPYKTUMBHbBIX OCOBEHHOCTEN B
cooTtBeTCcTBMM € 6.2.1.1.

I'Ipvl OENCTBUN Ha cedeHne Hapaay C n3rnbarwmMmm MomMeHTamm Af BHELWHMX NpOoOOnbHbLIX OCEBbIX

yCI/IﬂI/Il7I Ng cnenyet yydutbiBaTb OOMNOJIHUTENbHbIE narnbarome MoMeHTbl, BO3HMKaKOLWME OT U3MEHEHUS
NONOXeHnA LUeHTpa TAXeCTU paccmanMBaemon 4YacTn cevyeHus.

6.2.1.13 MNpepgenbHble YCUMUS B CEYEHUN, HOPMAIibHOM K MPOAOSbHON OCU KOMOMHUPOBAHHbIX 6anok
C 0BOETOHMPOBAHHLIM CTallbHBIM 3fIEMEHTOM (MO PUCYHKY 4.2a, e), HeobxoouMo onpeaensiTb ucxoasa 13
crnegywoLwmnx NpeanockIsiok:
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- conpoTtuBneHune beToHa pPacTAXeHUI0 NPUHUMalOT PaBHbIM HYIHO;

- conpoTuBneHve GeToHa CXaTUID NPEACTaBMAETCS HanpsbkeHusiMW, paBHbiMU Ry u paBHOMEPHO
pacnpeaeneHHbIMU NO cXXaTol 30He BGETOHa;

- pecdopmaunm (HanpspkeHUs) B apmaType M cTanu onpenensitoT B 3aBUCUMOCTU OT BbICOTbI CXXaTow
30HbI OETOHA;

- pacTarvBaloMe HanpspKeHUs B apMatype MpuHWMaloT He 6oriee pacyeTHOro COMpOTUBIEHUS
pactspkeHuio R ;

- CXMMaLwine HanpdaxeHna B apMaTtype npuHmmMmarT He Oonee pacyeTHOro conpoTmuBneHna cxaTturo

- CKMMallMe M pacTsarvBalolmMe HanpshkeHWss B CTanu NpUMHMMarT He Oonee pacyeTHoro
COMPOTUBIIEHNS MO npefeny Tekydectn R, .

(BeegeH gononHutensHo, Mam. N 2), (M3meHeHHaa pegakuus, Msm. N 3, 4).

6.2.1.14 Pac4eT No NPOYHOCTN HOpMarbHbIX CEYEHUN ¢ 06ETOHMPOBAHHOW cTanbHON Gankon cneayet
NPOBOAWTL B 3aBUCUMOCTW OT COOTHOLLUEHWUS MeXOy 3HAa4YeHWEeM OTHOCUTENBHOW BbICOTbI CXATOW 30HbI

5
GeToHa é_%, onpeaensieMbiM M3 COOTBETCTBYIOLUMX YCIOBUA PaBHOBECUSl, U 3HAYEHWEM TpPaHUYHO
OTHOCUTESIbHON BbICOTbI CXAaTol 30HbI &g, MPU KOTOPOM NpeferibHoe COCTOsiHWE JnemMeHTa HacTynaet

O[HOBPEMEHHO C [JOCTWXKEHWMEM B PaCTSHYTOW CTanbHOW YacTW HanpsbkeHWsl, PaBHOTO pacyeTHOMY
CONPOTUBIIEHUIO.

6.2.1.15 3Ha4eHVe rpaHNYHON OTHOCUTESIbHOW BbICOTbI CKATON 30HbI CEYEHUS & j KOMOMHUPOBAHHOWM
6anku (c obeToHMpOBaHHOW cTanbHON HGankon) onpeaensoT no dopmyne

Er = _:—R = 70;8
] G
0 4 (6.62a)
Epo

roe €jp7- OTHOCUTENbHas AedopMaLust CKkaToro GeToHa NPy HanpsKEHWsX, paBHbIX R, NpuHuMmaemas B
COOTBETCTBMM C yKkasaHuamm CI163.13330.2018 (6.1.20);
€ g - OTHOCUTENbHaA AedhopmaLny pacTAHYTON CTanbHOM YacTu arieMeHTa.

3HaueHne € MPUHUMMAETCH MakCUMarbHbIM M3 3HAYeHW OTHOCWUTENbHOW Aedhopmauum
pacTaHyToW apmaTtypbl Zs e = Ry i npu HanpsbkeHusix, paBHbix K, u oTHocuTenbHOW Aedopmauuu

pacTAHYTOW cTanbHol 6ankn €y = R}, ! E ¢ npy HanpshKeHWsIX, PaBHbIX RJ, .

Ons Tspkenoro 6etoHa knaccoB B70-B100 v anst menko3epHucToro 6etoHa B umcnuTene copmyrbl
(6.62a) BmecTo 0,8 cnegyet npuHumarts 0,7.

(BBegeH gononHuteneHo, N3am. N 2).
6.2.1.16 lpu pacyeTe NPOYHOCTM HOPMArbHbIX CEYEHUA KOMOWHMPOBAHHBLIX OGarnok, MMeLLMX

MONHOCTBD OOETOHMPOBAHHbLIN CTANbHOW CepaeyvHuK, Npodunb XEeCTKON apMaTypbl cnegyeT pas3butb Ha
4acTn Mo BbICOTE CEYEHUS.

ﬂ,OI’IyCKaeTCﬂ onpenendaTtb CBOK CO6CTBeHHyIO rPaHN4YHYO BbICOTY CXKaToON 30HbI Xp ONA Kaxgoro
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pacTAHYTOro CTanbHOrO 3NemMeHTa ceyeHusa (CTepXHeBasi apmaTtypa WM COCTaBHble 4YacTU XEeCTKOMW
apmaTtypbl). Cnon nNpoaonbHOW CTEPXHEBOW apmaTtypbl UMM COCTaBHbIE YaCcTW XKECTKOM apmaTypbl, And
KOTOpbIX BbICOTA CXaTOW 30Hbl OKaxeTcs 6onblle rpaHuyHoW, paboTalT C HEenonHbiM pacyeTHbIM
COMPOTUBIIEHNEM U UX OOMYCKAETCH Y4YMTbIBaTb B pacyeTe B COOTBETCTBMM C ykasaHusammu CI1 63.13330.

(BBemeH gononHutensHo, Mam. N 2).

6.2.2 PacyeT no npo4YHOCTU Ha AeMCTBME NONEepPeYHON CUNbI
6.2.2.1 PacuyeT no npoYHOCTU Ha AEWCTBME MONEepPEeYHON CUnMbl CTanexene3obeToHHbIX NnonepeyHbIX
ceyeHWn cnegyeT NpoBoAuTb Ans 6anok ¢ NPOKaTHbIM UMM CBapPHbIM CTafbHbIM CEYEHMEM CO CMIIOLLIHOM
CTEHKOW, KaK MpW HanuMummn, Tak u oTCyTCTBUKN pebep KeCTKOCTU.

6.2.2.2 1N HeOBETOHNPOBAHHbIX CTanbHbIX Ganok (BCe TUMbl CEYEHUN, KpOMe MpeacTaBreHHbIX Ha
pucyHke 4.2a, €)) HecyLlyo cnocobHOCTbL MO NOMEPEYHON cune cranexene3obeToHHOro ceveHus cnegyet
NPVMHUMAaTb PaBHOW HecyLLe CNOCOBHOCTU CTarnbHOrO CeYEHUS.

(N3meHeHHas pegakuusa, Mam. N 2, 3, 4).
6.2.2.3 Hecywyto crnocobHOCTb MO MONepeyvyHon cune CTanbHOro CcevyeHusi HeobeTOHMPOBAHHLIX
cTanbHbIX 6anok cnegyet onpegensatb no CIM 16.13330.

(N3meHeHHas pegakuus, Nam. N 2).

6.2.2.4 [Ina 06eToOHMPOBaHHbLIX CTarnbHbIX Banok pacyeT No NPOYHOCTU KeNe306EeTOHHbIX ANEMEHTOB
npv OeNCcTBUKU NONEPEYHbIX CUIT MPOBOAAT HAa OCHOBE MOLENWN HAKIMOHHbIX CEYEHUMN.

I'IpM pacyeTe no moaesim HaKNOHHbIX CeYeHnn OoImKkHbI OblTb obecneveHbl NPOYHOCTb 3J1IeMeHTa Nno
nonoce mexany HakKIoHHbIMKU CeYeHuAaMU, No HaKIoOHHOMY CeYeHUI0 Ha nencTene nonepeyHbiX cun, no
HaKIMOHHOMY Ce4Y€eHUo Ha OencTemMe MOMEHTa.

Pac4yeTbl cnegyeT BbINOMHATL B COOTBETCTBUM C ykaszaHuamu CI163.13330.

XKectkyto apmatypy B >kene3obeTOHHOM 3fieMeHTe cregyeT paccmaTpusatb, Kak Habop
BEPTUKANbHbLIX W FOPU3OHTANbHbIX apMaTypHbIX CTepXHer (MO aHanormm c¢ XoMyTamu W MpPOJONbHOW
cTepkHeBoW apmaTypon). B cnyyae opmbl XKeCcTKoW apmaTtypbl B BuAe [AByTaBpa CTEHKy cregyer
paccmaTpuBaTh kak Habop XOMYTOB, @ NOJIKM - Kak NPOAOIbHYI0 CTEPXKHEBYIO apmaTypy.

(BBegeH gononHutensHo, Nam. N 2).

6.2.3 MoTeps ycTONUMBOCTU NNOCKON hopMbl N3rnba

Monky cTtanbHoW 6anku, NPUKPENnsieHHY K >xene3obeToHHOW NNnTe NocpeacTBOM COEAMHUTENbHbLIX
aeTanen, cnegyeT cuutaTb YCTOWYMBOM MPOTMB CMELLEHWS U3 MIOCKOCTM u3rmba npu YCroBuW, YTO
Kene3obeToHHas NNUTa Takke YyCTOMYMBA NPOTUB TAKOTO CMELLEHUS.

Bo Bcex pgpyrux crnydasx cxaTtble cTarnbHble MONKW credyeT NpoBepATb Ha YCTOMYMBOCTb U3
nnockoctTn wu3rmba, wucnonb3ys metodbl, npuBedeHHble B CI1 16.13330, u yuuTbiBas BnugHue
nocrneaoBaTenibHOCTU BO3BEAEHUS.

6.2.4 PacyeT KOHCTPYKLUN 06 beanHeHUSA xkene3o06eTOHHOW NNUTbI CO cTarbHOW 6ankoun
6.2.4.1 KoHcTpyKkumMM obbeauHeHus criefyeT paccuyumTbiBaTb Ha MPOAOSbHbIE CABUraloWMe ycunus

SQ B 00beANHNTENBbHOM LUBE OT nonepeYyHbIX Cun U NpoaosibHoOe casuraroulee ycunume SN, BO3HMKatOLLiEee

OT TemMnepaTtypHbIX BO34ENCTBUI U ycaKku GeToHa, aHKepoBKK BbICOKOFIpOLIHOIZ apmMmartypbl, BO34EeNCTBUA
NPUMbIKAWOLWNX 3N1EMEHTOB U T.4. KOHCprKLI,MM 00beanHeHus, pacnosyioXXeHHble Ha KOHLUEBbIX Yy4YacCTKax

ene3obeToHHON NNUTHI, crniegyeT paccyuTbiBaTb, KDOMe TOro, Ha KOHUeBbl€ OTpbiBakoLmne ycunumsa Sah .

(M3meHeHHas pegakuus, M3m. N 1).

6.2.4.2 Cppuvratowiee ycunme no By oObeanHEHUsT xene300eTOHHOM MNUTbl U cTanbHoW Ganku
crnepyeT onpenensTb ANs KaXaoro pacyeTHoro yvacTtka no dopmyrne
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3 = (Opydy + 0,44, ) —(Cpady +05,94,7, (6.63)

rae Tpl, Tpa- HANPSXKEHUS B LEHTPE TSHKECTU NOMepeyHoro ceveHns 6eToHa B NpaBoM M NIEBOM CEYEHMSIX

pacyeTHOro yyactka NnuTbl ANWHOW cf; , COOTBETCTBEHHO ANs COBUraloWwMX YCUNuiA OT BO3OAENCTBUN U3
6.2.4.1;

T4, T;7- HanNpshkeHuss B NPoAOSIbHON apMaType B TeX Xe CeYeHusIX, COOTBETCTBEHHO. PacyeTHbI
Yy4acCTOK OrpaHMYMBaAETCS COCEAHUMUN pacHETHLIMM NOMNEPEYHBbIMU CEYEHUSMMU.

Ecnu pacTsruBatowme HanpshkeHusl B Kene3obeToHHOoW nnuTe npesbiwatoT 0,4 Rbf,sgr, casuvrarowne
ycunus crniegyeT onpedensTe B NPeanosioKeHUM Hanuymsl B NivTe TPELMH M BbIYMCNSATh HaMpsPKeHUs B
apmaType J; C yYETOM XECTKOCTU NNUTbI NPy NPOAONbHON AecopmMaLmu.

lMonHoe koHUeBoe casurawoLiee ycunue Sﬂ cnegyet onpependtb, NpUHMMasa Ha KOHUEe &= Own
Ha3Ha4daa pacyeTHbIM nonepevyHoe cevyeHmne, pacrnosyioXXeHHOE Ha pacCToOAHUN OT KOHUa NMJjinTbl paBHOM

@, =0,36(k+by), (6.64)

roe A - pacyeTHas BbiCOTa MONEPEYHOro ceyeHus cTtanexene3obeToHHOro 3NEMeHTa;

b, - cornacHo 4.4.4.9.

PacnpegeneHne caBurarolmMx YCUNUMIA MeXay >Kerne3ob0eTOHHOW NNUTOM U cTanbHoW Oankon B
CNOXHbIX Cnyyasx BO3AENCTBUI OONyCKaeTcs NpMHMMaTh cornacHo 9.1.1.

(N3meHeHHas pegakuusa, Mam. N 1).

6.2.4.3 KoHueBble, OTpbIBalOLWME Xere306eTOHHYIO MIUTY OT CTasbHOM 6anku, yeunua g, criegyeT
onpenenaTe no dpopmyre

Zp 52
Sap = 26 mﬁﬂg , (6.65)

rae £ s#1- PACCTOSHME OT LIEHTPa TAKECTN NONepeyHoro cedeHnst 6eToHa o BEpXHEero BOMOKHa CTanbHO
Oanku;
5., &, b,- cornacHo 6.2.4.2.

OTpbiBatoLee ycunve San  cneayet NpUHUMaTb NPUNOXEHHbIM Ha paccTosiHUn
ay, =0,024(h + by; ) ot KoHUA NAUTLI.
(M3meHeHHas pegakuus, M3m. N 1).

6.2.4.4 Pac4yeTbl KOHCTPYKUUN OOBbLEOMHEHUS CTanbHOM 4acTu C Xene3obeTOHHOW NnuMTon cnegyet
BbIMOMHATL:

- MPY KECTKMX yropax - nosiarasi MPSIMOYrOSIbHOWM 3MIOPY CKUMAIOLLMX HanpsiKeHWin, nepeaaBaeMbix
pacyeTHON CMUHAOLWEN MOBEPXHOCTLIO YNopa;

- PV BepTUKaNbHbIX TMOKNX ynopax - ncxods M3 ycrnosui paboTbl ynopa Ha u3rnb co cmsituem 6etoHa
cornacHo 9.1.2.1;

- NPY HAKMOHHbIX yNopax - UCX0As M3 ycrnosuii paboThbl ynopa Ha coveTaHne pacTskeHus 1 nsrmba co
cMmATMeM 6eToHa cornacHo 9.1.2.2;
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- Npyv 3aknagHbiX Aetansax nnuTbl, 00beAMHEHHbIX CO CTanbHbIMU MOsiCAMU  BbICOKOMPOYHbLIMU
dontamu, - ucxoga M3 pacveta (PPUKLNOHHBLIX COEAMHEHWA Ha BbICOKOMPOYHLIX GonTax cornacHo CIr1
16.13330;

- npu 00beaUHUTENBHbIX LWBaxX Ha BbICOKOIMPOYHbIX OonTtax, oboxumMaloLWwmx xene3obeToH, - ucxoast n3
ycnoavu7| paGOTbI o0beauHeHns Ha TpeHue Mo KOHTaKTHbIM NOBEPXHOCTAM LWBa cornacHo 9.1.3;

- npu rpe6quaTb|x ynopax - Ha aencrene pacy4eTHbIX cAoBUralolwmnx n oTpbiBakoWNX yCI/IJ'IVIVI C y4yeTom
paBHOMEPHOIro pacnpeaeneHna no arnHe nponeTHoro CTpoeHUA;

- Npy rMBKUX YronkoBbIX ynopax cornacHo 9.1.2.1.
(M3meHeHHas pegakuus, M3m. N 1).
6.2.4.5 (NckntoyeH, N3am. N 1).

6.2.4.6 TlpoYyHOCTb NPUKPENIIEHUS KOHCTPYKUUA OObeauHEHWst K CTanbHOW 4acTu criegyet
paccuntbiBaTb cornacHo CI1 16.13330.

PacueThl NPOYHOCTU TMpPUKPENIEHNA >XEeCTKOro ynopa K CTanbHON 4acTu KOHCTPYKUUn cneayet
BbINOJTHATb C Yy4ETOM MOMEHTa OT cOBUraroLen cunbl.

IMpOYHOCTb NPUKPENEHUS YroNKOBbIX YNIOPOB CTanbHOM YacTu Ha abensax onpeaensietcs 8 HA.
(N3meHeHHas pegakums, Mam. N 1).

6.2.4.7 TMpyn 0QHOBPEMEHHOM MPUMEHEHUN B KOHCTPYKUUM OOBLEAMHEHMS XKECTKUX WM HAKMOHHbIX
YyNopoB  [OMyCKaeTCA YyyuTblBaTb WX COBMECTHyH paboTy, nonarass MofHoe COMpoTUBIIEHUE
06bEeAMHUTENBHOTO LUBa PaBHbIM CYMMe COMPOTMBIIEHWIA YTIOPOB.

(N3meHeHHas pegakuusa, Mam. N 1).

6.2.5 PacyeT no npeAenbHbIM COCTOSIHUAIM BTOPOM rpynnbl

6.2.5.1 Pacyet >xenes3obeTOHHbIX NNUT, B TOM 4ucre COOPHbIX, MO TPELUMHOCTOMKOCTU MpuU
COBMECTHON paboTe co cTanbHbIMM Gankamu crnegyeT BbINOMHATL B COOTBETCTBUM € TpebosaHuamm Cr1
63.13330 un 4.4.4.7. Tpu atoM B pacyetax no obpa3oBaHWIO TpPeLWMH npedenbHble 3HAYeHus
pacTArMBalLLMX 1N CKUMaIOLWMX HanpsbkeHnn B 6eToHe cnegyeT ConocTaBnAaTh C HAaMPSXKEHUAMU B KpanHew

ubpe GeToHa “py ynpyro paboTatoliero cranexene3obeToHHOTO CeYeHWs), BbIYMCIIEHHBIMU OT Harpy3ok
Ha cTagum aKcnnyartauuu ¢ y4eTom Heynpyrux gedopmanun cornacHo 4.4.4.3.

B pacueTtax no packpbiTUO TpeluH HanpsikeHWs B KpalHeM psidy NpOAorfbHOW apMaTypbl credyeT
BbIYUCIIATL C YYETOM yBeNnMYeHUsl ee MIoWwaan 1 NnoTepb HanpshkeHus OoT Heynpyrux decbopmaumin. Mpu
HeHanpsiraeMol NpoAonbHOM apMaType U paboTe ceyeHusi No ABYM CTaausiM pacTsrMBaiollee HanpshkeHue
crieflyeT BblMMCNATL NO dhopmyrie

B - My +Zb,sﬁuﬂbgbi N “'qEJGEJJ' B .
GS - GSE! (6 67)
Wy Ws,sﬁu W, ‘q.sﬁ.u ’ ’

roe M 5- narnbaowmii MOMEHT BTOpOil cTaguy paboTbl OT IKCMIYaTAUMOHHBLIX Harpy3oK, onpeaensieMsin
ANs cTaTU4ecku HeonpedenuMMbiX CUCTEM C y4eTOM nonsyvyecTn 6eToHa, o6xaTus nonepeyHbiX LUBOB,
obpa3oBaHMsa NonepeYHbIX TPELWMH B pacTAaHYThIX 30HaX Xene3obeToHHOW NNuThl, a Takke ycaaku 6eToHa;
ocTanbHble 0603Ha4YeHns NosicHeHbI B 6.2.1.5, 6.2.1.9 n Ha pucyHke 6.15.

(N3meHeHHas pegakuus, Mam. N 3).

6.2.5.2 PackpblTve TpewmH (npy OBYX cTagmax paboTtbl) B pacTsHyTon cHopHONM xene3obeToHHOW

nnuTe, y KOTOPOW HeHanpsiraemas apMaTypa B NMonepeyHbiX LWBax He COCTbIKkOBaHa, cneayeT onpeaenstb no
dopmyne
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Zprst T4
Z_}"E,.sf By

Pepd = *'?:z E&cr,d

(6.68)

roe T3 52 - pacTArmBaloLiee HanpshkeHe B CTanbHOM BePXHEM MOsiCe OT Harpy3oK W BO3[EeCTBUI BTOPON
cTaamu paboTbl B MPEANonoXeHnK, YTo ene3obeToHHas NnnTa B pacTAHYTON 30He OTCYTCTBYET;

{, - paccTosiHMe Mexay KOHCTPYKUMAMW O6GbEAMHEeHWs Yy MonepeyHbIX LWBOB, NPU OTCYTCTBUM
KOHCTPYKLMIN 06beauHEeHNs - AnuHa 6noka NnnTbI;

E,ng,_gf, E’fljf - PacCTOSAHNA COrfacHO PUCYHKY 6.15;

ﬂcr,d = 0,3 MM - NpefesibHas WMPWUHA PacKpbITUSt TPELLMH B MONEePeYHOM LUBE, UMeloLLeM apMaTypy

ana nepegayun nonepequVl Cunbl; nNpun OTCYTCTBMXA B LWIBE apMartypbl l'l—ll'l.:r,d crnegyet BblHUCATL B
npeannosioXXeHnun, 4To nonepevyHas cuiia 4epes LWoB HE nepenaeTcA.

6.2.6 NMpoBepkKa keCTKOCTU

BepTtukanbHble npormbbl OT AENCTBYIOWMUX HArpy3oK, a Takke nepemMelleHus npu onpegeneHuun
nepvogoB konebaHuii cnefyeT BbIYUCNATE B NPeanosioXeHun ynpyron paboTtbl 6eToHa He3aBUCMMO OT
3HaKa BO3HUKAKOLWMX B Hem HanpsxeHun. [Npwu onpegeneHun nepuodosB CBOBOAHBLIX TOPU3OHTAaNbHbLIX
konebaHu npormb >xkene3obeTOHHOW MMAWUTbLI B FOPM3OHTaNbHOM MIIOCKOCTU [OMycKaeTca onpegensTb C
BBEJEHMEM B COCTaB CEYEHNSs 3aLMTHOrO Cros.

I'IpM pac4yeTe CTpOUTENIbHOIO noagbemMa 0anok C MOHONUTHOW MAUTON cnegyetr ydutbiBaTb
nocrnengoBaTtesibHOCTb 66TOHMpOBaHV|ﬂ NNnTbIl, YCaaKy 1 non3y4yecTb GeToHa.

6.2.7 PacyeT Ha BbIHOCNMBOCTb

PacueT Ha BbIHOCNMBOCTb CregdyeT BbINOMHATb TONbKO AMs CTanbHbIX 6anok u npukpenneHun
KOHCTPYKUMN obbeanHeHus. lNpu 3TOM BbICOKOMPOYHYK apMaTypy, MMelLyto cuenneHne ¢ 6eToHom,
crnegyeT OTHOCUTb K erne3obeTOHHOW YacTu, a He MMEIOLLY CuenneHns - K ctanbHon. B pacuyetax Ha
BbIHOCNMBOCTb CMeAyeT yunTbiBaTh Heynpyrue gedopmaunm 6eToHa.

TemnepaTtypHble BO34eNCTBMSA, ycaaky OeToHa W ropu3oHTalnbHble Harpy3kM B pacyeTax Ha
BbIHOCINMBOCTb [AOMyCKaeTCsi He y4yuTbiBaTb. [MpoBepKy BbIHOCIMBOCTU CrieQyeT BhINOMHATE C y4eTOM
TpeboBaHuii, n3noxeHHblx B CI1 16.13330.

7 PacueT cTanexene3o6eTOHHbIX KOHCTPYKLMA Ha BHELLEHTPEHHOe CXXaTue U pacTsXxeHue
7.1 XKene306eTOHHbI€ KOHCTPYKLUMN C XK€CTKOM apMmaTypom

7.1.1 O6Lwime nonoxeHus

7.1.1.1 Xene3o6eTOHHbIE KOHCTPYKLMU C XXECTKOM apmaTypOn pacCyYUTbIBAlOT MO MPOYHOCTM Ha
OelcTBMe N3rnbatoLLmx MOMEHTOB, NPOAONbHBLIX CUM, NMOMEPEYHbIX CUI, KPYTSALMX MOMEHTOB U HA MECTHOE
OelCcTBMe Harpysku (MECTHOe cxXaTue, NpoaaBnuBaHue).

7.1.1.2 PacyeT no npo4YHOCTU Xene30beTOHHbIX 3NIEMEHTOB Ha AelCcTBUE U3rnbaroLLMx MOMEHTOB U
NPOAdONbHbIX CUM (BHELEHTPEHHOE CXaTue WNM pacTshKeHWe) crnegyeT MNpoU3BOAMTL AN CEYEHUN,
HOpMarbHbIX K UX MPOAONbHOM OCHU.

PacyeT nO nNpOYHOCTM HOpPManbHbIX CEYEHUW cTanexene3obeToHHbIX 3MeMeHTOB cregyet
Npou3BOAUTL Ha OCHOBE HenuHenHow AedopmaunoHHon wmogenu ananormyHo CI 63.13330.2018
(8.1.20-8.1.30), yuuTbiBas paboTy CTanbHOro asnemeHTa. HanpsikeHusi B KOHCTPYKLMOHHOW CTanu npu
cxXaTum Unu pactsxeHuu cnegyet onpegenats no Cl 16.13330.

ﬂ,OI’IyCKaeTCﬂ npon3BodnTb pacyeT Ha OCHOBE npenesibHbIX yCI/IJ'II/II;I B cneayrwLwmnx crnyyadax:
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- cTanexene3obeToHHbIX 3NeMEHTOB MNPSMOYronbHOro, TaBpOBOrO W [BYTABPOBOIO CEYEHUN C
apMaTypoKn, pacrofnoXeHHON Yy NepneHanKynsapHbIX K NIIOCKOCTM n3ruba rpaHen anemeHTa, npu AencTeum
BHELLIHMX YCUSTMIA B NITOCKOCTU CUMMETPUN HOPMarbHbIX CeYeHnin cornacHo 7.1.2 n 7.1.3;

- BHELUEHTPEHHO CXaTblX 3JIEMEHTOB KPYrioro nonepe4yHoro ce4eHu4.

(M3meHeHHas pegakuusi, Mam. N 2).
7.1.1.3 lNpwn pacyeTe BHELEHTPEHHO CXaTbIX S/IEMEHTOB CleayeT yuuTbiBaTb BNusiHLE nNpormba Ha nx
HeCyLLyo CNOCOBHOCTb NyTeM pacyeTa KOHCTPYKUUIA No AeOpMUPOBAHHON CXEME.
JdonyckaeTca Npov3BOAUTb pacyHeT KOHCTPYKUUM No Heged)OpMUPOBAHHOW CXeme, yy4uTbiBas npwu
i
— =
rmbkocTmn ; i 14 BnusiHMe npornba snemeHTa Ha 3HadeHne U3rndarwero MOMeHTa NyTeM YMHOXEHUS
re
HayanbHOro 3KCUEHTpUcUTETa #[ Ha koadduumneHT T|, onpegensembln cornacHo 7.1.2.5. Onpegenexuve

pagavyca UHepLuy NPUBEAEHHOIO CeYEeHUS I,,s NpuBeaeHo B .2 (npunoxenus IM).

7.1.1.4 TpegenbHble ycunua B CEYEHMM, HOPMANbHOM K MPOOOSbHOM OCU 3feMeHTa, cregyet
onpeaenaTb UCXo4sa U3 criefyrLnX NpeanockIiok:

- conportuBneHne OeToHa PacCTAXEHUIO NPUHNMAKT paBHbIM HYJTHO;

- conpoTtueneHne OeToHa cxaTtuio npencraBndaeTca HanpAaXeHudamMun, paBHbIMU REJ n paBHOMEpPHO
pacnpenernieHHbiMn no cxkaTom 30He 6eToHa;

- gedopmaumm (HanpspkeHUs) B apmaType M cTanu onpegensioT B 3aBUCUMOCTU OT BbICOTbI CXaTow
30HbI 6eTOHa;

- pacTdarvBaloLllMe HanpskKeHus B apMaType nNpuHMMaloT He Oonee pacyeTHOro COMpOTUBIEHUS
pacTskeHuio K ;

- CKMMawLwine HanpdaxXeHnda B apMaTtype npuHnmMmaroT He bonee pacyeTHOro ConpoTuBIIEHUNA CXaTuro

R

s

- CKumawwme un pacrtdarmeawwimne HanpaxeHna B CTann NpUHUMaKT He bonee pacyeTHOro
conpoTuBineHnd no npeneny Teky4ectu R} .

7.1.1.5 Mpwn pacyeTe NPOYHOCTU CXKaTbIX ANIEMEHTOB C XXECTKON apMaTypon JOIDKEH NPUHMMATLCSA BO
BHMMaHWe Cry4YanHbI 3KCLLEHTPUCUTET NPOAONBHOrO ycunusa &, B AByX HanpaBreHusix, oOyCroBreHHbIN
Hey4TeHHbIMW B pacdeTe ¢akTopamyn (HEOOHOPOLHOCTBH) CBOWCTB OEeTOHa MO CEYEHUIO 3IIEMEHTOB,

HETOYHOCTbIO LEHTPOBKM CTaNbHOIO 3fIEMEHTA OTHOCUTENIbHO >Kene300eTOHHOW 4YacTu CeudeHus,
HECOBEPLUEHCTB B OMOPHbIX YacCTsIX KOHCTPYKUMIA M Ap.). 3HadeHne 3TOro JKCUEeHTpucuteTa crnepyet
NPUHMMATb HE MEHeE:

- 1/600 ANVHbLI 3NEMEHTa NN PAcCTOAHUS MEXAY €ro CeYEHUAMMU, 3aKPENSIEHHBIMU OT CMELLIEHNS;

- 1/30 BbICOTbI CEYEHUS;

- 10 mm.

7.1.1.6 [na anemMeHTOB cTaTU4ecKkun HeonpeaennmblX KOHCprKLI,I/lIZ 3Ha4YeHne JIKCUeHTpucuTeTa
I'IpOD,OJ'IbHOVI CuUNbl OTHOCUTENbHO LUEeHTpa TAXeCTU npuBedeHHOro ceYeHusa & NPUHMMaKT paBHbIM

3Ha4YeHUto IKCUEeHTpUcmnTeTa, Nofy4eHHOro N3 ctTatTM4eckoro pacyeTa, Ho He MeHee &, .

Ons aneMeHTOB CTaTUYECKU OnpenenMMbIX KOHCTPYKUWIA SKCLEHTPUCUTET £ NPUHUMAIOT paBHbIM
CYMME 3KCLIEHTPUCUTETOB U3 CTaTUYECKOro pacyeTa KOHCTPYKLMIA U CIly4alHoro.
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I'Ipvl CUMMETPUYHOM pacrosioXeHnun XKEeCTKoMn apmMaTtypbl oonyckaeTca 3KCLUEHTPUCUTET & HaxoauTb
OTHOCUTEJIbHO LIeHTpa TAXXECTU CeYeHuU4.

MpumeyaHne - LleHTpOM cCXaTus CeYeHUst CcuYMTaeTCa TOouyka MPUMOXKEHUS PaBHOAEWCTBYHOLLEN
CKMMaKLWMX ycunuii B 6eToHe M BO BCeW MPOAOSIbHOW apmaTtype, MOACYUTaHHbIX UCXOAst U3 pacyeTHbIX
CONPOTUBMEHUI MaTepuarnos.

7.1.1.7 PacyeT cxaTbiXx 35IEMEHTOB npon3BoanTCA KakK B MJIOCKOCTU pacHYeTHOro 3KCUeHTpucutTetTa
npoaoJyibHOro ycunua, 1Tak U B Hopmaanon K Hel nnocKocTu, B KOTOpOVI 21 NPpUHMMaeTCcAa paBHbIM
3Ha4YeHuo CﬂyanIHOFO SQKCUEeHTpucuTeTa. I'Ip|/| 3TOoM B 060omx cnyydadx y4ntbiBaeTCAd BIiNAHNE nporm6a.

Pacuetr Ha kocoe BHELUEHTpPpeHHOe CXaTne npon3BoanTcAa MNpun pacyeTHbIX J3KCUEHTpUcutTetTax
I'IpOJJ,OJ'IbHOIZ CuUnbl £ B ABYX HanpaBreHUsX.

7.1.2 PacyeT no NpoYHOCTU Ha BHELIEHTPEHHOEe CXaTue

7.1.21 PacyeT N0 nNPOYHOCTM Ha BHELEHTPEHHOE CXaTue HOPManbHbIX CEeYEeHUN CxXaTblX
XKene3o06eTOHHbIX 3NEMEHTOB C XEeCTKOM apmaTypon (pucyHok 7.1) cnegyeT npou3BOAMTb M3 YCNOBUSA
paBHOBECUS

Noep SRy +37 Tc,:ﬂ.}l,:"qsfj}’sf,:' +2 Vs Rs,j *’q.s,j}"s,j , (7.1)

roe A - npodoribHas cuna oT BHELUHEN Harpysku;

#] - SKCUEeHTpUCUTeT NpunoxeHusa I'IpO,D,OJ'IbHOVI Cunbl OTHOCUTENbHO UEeHTpa TAXeCTn cevYeHuda
pacTaHyTOrO UMM HamMeHee CXxaTtoro (I'Ipl/l NOJIHOCTbIO CXaToOM cequvm) CTEepPXHA rmokom apmatypbl C

y4YeTOM CIny4alriHOro 3KCLEHTpUCUTETA U BIIMSIHWS NPOAONLHOIO M3rnba, BeluMcnsemblii no 7.1.2.4.

p - CTATUYECKMI MOMEHT NIOLWAAN CeYEHUs CKATOM 30HbI 6EeTOHa OTHOCUTENBHO OCU, MPOXOAALLEN
yepes LEHTP TSHKECTU CEeYEHUs] pacTAHYTOro WM HaMMeHee cxXaToro (Mpw MOSTHOCTbIO CXKaTOM CeYeHuu)
CTEpPXKHS TMBKOM apMaTypbl NapannenbHo NPSIMON, orpaHNUYMBalOLWEN CXKaTYIO 30HY;

RJJ,J-, ﬂ_gf,j - pacyeTHoe COMpOTMBIIEHVWE W MoWadb CEeYEeHWUs i -T0 y4yacTKa CeYEHUs! KEeCTKOM
apmarypsbl;

Ysii - PpaccTosHMe OT LeHTpa TSKECTM CedvyeHus § -0 ydacTka )KeCTKOW apmaTtypbl A0
paccMmaTpvBaemMoi ocu;

Rs,j , ﬂs,j - pacyeTHOe COMpPOTMBIIEHNE M NOLaAb CEYEHNUs i -0 CTEPXKHSA MMBKON apmaTypbi;

.Jf’sJ - paccTosiHMe OT LEHTpa TSXKEeCTU CcedyeHuss J -To CTepxHss rMbkon apmartypbl [0
paccmaTtpuMBaeMomn Ocu;
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', M- ULeHTPbl NPUNOXEHNS YCUMWMIN B PaCTAHYTON N CXKaTon apMaType, COOTBETCTBEHHO

PucyHok 7.1 - Cxema ycunui n antopbl HanpshKeHWi B ce4eHNM, HopMarbHOM K MPOAONbHON OCK
BHELEHTPEHHO CXaToro cranexene3obeToOHHOro anemMeHTa, Npy pacyeTe ero nNo NPOYHOCTM Ha NpuMmepe
crnyyasi NPOXOXAEHUSA rpaHuLibl CKaTON 30HbI MeXay nonkamu AByTaBpa

B copmyne (7.1) B npaBoit 4acTu ycrnosus cnaraemble ¥; Ry,l'ﬂsf,l'ysf,l', ONs pacTAHYTOM 4acTu

KeCTKo apmatypbl n ¥; i 8; i A; ¥+ AN pacTaHyTbIX CTepxHel rMBkoi apMaTypbl MPUHUMAIOTCS CO
aJ AT TR TS,
3HaKoM "MUHYyC".

7.1.2.2 TlonoxeHne rpaHuLbl CXKaTowm 30HbI MONEPEYHOro ceveHunst - x (pUcyHok 7.1), onpegensieTcs
13 ycnosus

N =Rydy +Ry (A — Az )+ Ry s — Rd;, (7.2)

roe ﬂsf! x?lsf - NNowaam cevdeHns CxXaTtom N pacTAHYTOM YacTemn XeCcTKON apMaTypbl, COOTBETCTBEHHO;

J":ls , _f"ls - nnowann cevyeHna paCTﬂHyTOVI N cxxaTon rmbkon apmMaTtypbl, COOTBETCTBEHHO;

A, - nnowaae ceveHusi cxaToro 6eToHa.

3HayeHus nnowagen ceyeHUMM 4YacTen Kene3obeTOHHOro aneMeHTa C KeCTKOW apMaTypou
141- BbIYUCIIAKOTCSA B 3aBUCMMOCTM OT NMOJIOXKEHWUS TPaHULbl CXKaTOM 30HbI X .

7.1.2.3 Pac4eT No MpOYHOCTN CeYeHUn Ha AeWcTBMEe Kocoro marmba npu cobntogeHun TpeboBaHUiA
7.1.2.6 ponyckaeTtcs Npon3BOAnNTL U3 YCIOBUS

1
N=
1 4 1 1
T ar 7.3
Nx Ny Nu.!’f (73

rae N

X
KOTOpble BOCNPUHUMAKTCA ce4YeHneM npm cooTBEeTCTBYOLWLNX 3adaHHbIX SKCUEHTpUcUTeTax, onpeaendemblX
no cdopmyne (7.1);

N, - npenenbHoe 3HayeHne NpoAONbHON CUMbI, KOTOPYIO BOCMPUHUMAET 3fIeMEHT, onpeaenseMoe
no copmyne

A"'}- - npepgernbHble NpPoAOoJibHblIe CWIlbl, BblYUCIEHHbIE A4 COOTBETCTBYHOLUX NIIOCKOCTEMN,
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1
Ny = l’._|3| (Ry A+ K, "’q.s,f-:-f +R}, '*’q.sf:" (7.4)

roe A - nnowanb 6€TOHHOro ceyeHus;

Jﬂ_g’f.;.f - Nnowaab BCen NPOAONbHON apMaTypbl B CEYEHUN SNIEMEHTA;

(P - KoadhpMUMEHT, NPUHNMAEMbIN NP NPOAOCIHKUTENBHOM AEUCTBMM Harpy3ku no tabnuue 7.1, npu

HenpodOIMKUTENBHOM OEWCTBUM Harpysku - no Ttabnuue 7.2 B 3aBMCMMOCTU OT rMBkocTu anemeHTa. Npu
O[HOBPEMEHHOM OENCTBUN MPOAOIHKUTENBHBIX Y HEMPOOOIMKUTENBHBLIX Harpy3ok 3HadeHne koadduuymneHTa
(P cnepyetT npuHUMaTb Kak cymmy KoaddpuumeHToB P npu NpOAOIKUTENBHON UM HEMNPOAOIMKUTENBHON

Harpyskax nponopLMoHanbHO X BKady B MPOAObHYIO CUITY.

(M3meHeHHas pegakuus, M3m. N 2, 4).

Tabnuua 7.1
Knacc GetoHa @npu Iy /h, pasHom
6 10 15 20
B20-B55 0,92 0,90 0,83 0,70
B60 0,91 0,89 0,80 0,65
B8O 0,90 0,88 0,79 0,64
B100 0,89 0,87 0,78 0,63

Tabnuua 7.1 (M3ameHeHHas pegakums, Mam. N 2, 4).

Tabnuua 7.2
Knacc 6eToHa Pnpu Iy/h, pasHom
6 10 15 20
B30 0,945 0,891 0,776 0,636
B60 0,920 0,875
B8O 0,907 0,860
B100 0,885 0,849

Tabnuua 7.2 (BeegeHa gononHutensHo, Mam. Ne 4),

7.1.2.4 DKCUEHTPUCUTET &| BbIMUCAIAIOT No hopmyne

h'—a

g =&p - M+
1=¢€p Tl 5

(7.5)

roe T - KoahPULUMEHT, YUMTBLIBAKOLWUA BIIMSIHUE NPOAOSIbHOIO n3rnba (npornba) anemMeHTa Ha ero HecyLlyto
CcnocobHOCTb 1 onpefensembli cornacHo (7.6);
#n-no 7.1.1.5-7.1.1.6;
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k', a'- paccTosiHus, COrfiacHO PUCYHKY 7.1,

7.1.2.5. 3HaveHne koadpduumneHta T| Npu pacyeTe KOHCTPYKUUA MO HeaedOpMUPOBAHHOW CXeme
onpenensalT no gopmyne

1-—| (7.6)

roe M., - ycroBHas kpuTuyeckas cuna, BbluucrisiemMast no popmyne

2
I
Ner = YR (7.7)

rae [} - JKecTkoCcTb cTanexene3obeTOHHOro onemMeHTa B MpedenbHOW MO  MNPOYHOCTWM  CTaguw,
onpegensiemasi corracHo pacyety no gedopmaumam (4.4.3), gonyckaetca onpegendrtb no .2 (npunoxeHuns

r;

{jj - pacuetHas gnvHa snemeHTa, onpeaensemas cornacHo Crl 63.13330.2018 (8.1.17).

(N3meHeHHas pegakuus, Nam. N 2).

7.1.2.6 Bbluncnenne no 7.1.2.3 crnegyeT BbINOSHATbL NpU cobniogeHun crnefyowmx yCnoBuin Ans
COOTHOLLEHMIA pa3MepoB XECTKOM apmaTypbl K pasmepam CedeHUsi 3rfieMeHTa (hs,/'h 7] h_”/h) B
3aBUCMMOCTM OT TUMA NONepPEeYHOro CeYEHMs XKeCTKON apMaTypbl:

- B Buge "cepaednuka” h,/h>0,3un b, /b 20,3 (cMm. pucyHok 4.3, r));

- KpecToobpasHoro cevenus b, /h>0,5u by, /b 20,5 (cM. pucyHkm 4.3, 6), 1), K));

- kopoBuatoro cevenns hy,/h 20,3 un by, /b 20,3, Ho He Bonee 0,75 (CM. pUCYHKM 4.3, B), €), X));
- pByTaBposoro cevenust Ay, /h>0,5n b, /b 20,2 (cm. pucyHok 4.3, a)).

(BBegeH gononHutensHo, Nam. N 2).

7.1.2.7 PacyeT no MNPOYHOCTU MNPSAMOYrOSibHbIX CEYEHWA BHELEHTPEHHO CXaTbiX 3MEeMEHTOB C
apmaTtypon, pacnofioKeHHONW Yy MNPOTUBOMOMOXHbLIX B MAOCKOCTM M3rmba CTOPOH CeyeHus, npu

h !0
QKCUEeHTpucuteTe I'IpO,D,OJ'IbHOVI CuUnbl ().0 < % " rmbkocTu ? < 20,D,0r|yCKaeTCﬂ npoBOAUTb U3 yCINoBUA
N <1
(p(Rb 'A+R30 'As,mx +Rv 'Asx) ! (7.7a)

roe A - nnolanb 6eTOHHOro ceveHus;
Ay ;o7 - NNIOWAAL BCEN NPOLOIBHON CTEPXKHEBON apMaTypbl B CEYEHWUN SrIeMEHTa;

Ay - nnowagb MonepeyHoro CeyveHust CTanbHOTO 3MeMeHTa (KEeCTKOW apMaTtypbl) B CeYeHWM

3MNEeMeHTa;
(P - koapurLmMeHT, NpuHMMaemsblii no 7.1.2.3.

(BBegeH gononHutensHo, Mam. Ne 4).

7.1.3 PacyeT Ha pacTskeHue
7.1.3.1 PacuyeT nO NPOYHOCTM HOPMAIbHbIX CEYEHWUN PaCTAHYTbIX Xerne3006eTOHHbLIX 3NEMEHTOB C
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XecTkon apmaTtypou cneayet npoussoantb no 8.1.4 CI1 63.13330.2018, yuntbiBaa paboTy Ha pacTsxeHue
XeCTKOM apmaTypbl.

(M3meHeHHas pegakuusi, am. N 2).
7.1.3.2 PacnpegeneHve YCUnUin  Mexgy JKeCTkom W rMbkonm apmatypamu  MpUHUMaeTcs
NPOMNOPLIMOHANbHO XXECTKOCTU 3IEMEHTOB B CEYEHMUM.

7.1.3.3 Pac4eT No NnpoYHOCTM XKECTKOM apMaTypbl creayeT npom3soautb cornacHo CI 16.13330.2017
(7.1n 7.2).

(M3meHeHHas pegakuus, M3m. N 1).
7.1.4 Pacyet no npepenbHbIM COCTOSIHUSIM BTOPOW rpynnbl
PacdeT no npegenbHbIM COCTOSIHUSM BTOPOW rpynMbl Kene3obeTOHHbIX KOHCTPYKLMN C XXECTKOW
apmaTtypon criegyet npousBoguTb cornacHo CIT 63.13330.2018 (8.2), npuvHUMMas XapakTepUCTUKK
npuBeSeHHOro cevyeHnsa B cooTeeTcTemn ¢ 7.1.2.5.

(N3meHeHHas pegakuus, Mam. N 2).

7.2 Tpy606€eTOHHbIE KOHCTPYKLUU

7.2.1 PacyeTHble conpoTUBIEeHUs 6eToHa U meTanna TpyobI*

* IameHeHHas pegakums, Mam. N 1.

7.2.1.1 BetoH n metann Tpybbl B Tpy60OETOHHON KOHCTPYKUUN paboTatoT B YCIIOBMSIX MHOFOOCHOIO
HanpsXeHHOro cocTosiHMA. PacyeTHble conpoTuBneHus OeToHa Ha cxaTue R,g;.p n metanna Tpyobl RP B

cocTaBe pr606€TOHHOFO 3NIeMeHTa OT/IM4akTCA OT pacCHETHbIX COﬂpOTVIBﬂeHVIVI maTtepuanos,
paccmaTpmnBaeMbiX BHE pr606eTOHHOl7I KOHCTPYKUUWN. PacueTHble conpoTuBIieHNA MaTtepuarios B CoCTtaBe
pr606€TOHHOFO 3fiIeMeHTa 3aBUCAT:

- OT NPOYHOCTHbLIX CBOMCTB MaTepuanos nNpy 0gHOOCHOM HaMNpsXkeHHOM COCTOSIHWM;
- OT COOTHOLLEHUS pa3mepoB 6eTOHHOro (kene3obeToHHOro) sapa n Tpybbl;
- OT 9KCLEeHTpUCMTETa NPUMOXKEHNS NPOAOSIBHON CUIbl B CEYEHUM (MPU BHELLEHTPEHHOM CXaTum).

7.2.1.2 PacyeTHOe conpoTuBrieHMe MeTanna Kpyrnown Tpybel npu cxatum B cocTaBe TpybobeToHHOro
3rneMeHTa NpUHUMAaeTCs B COOTBETCTBUM C hopmMyrion

g lafy 15

= —
i p. a , 7.8
4 Dp 251,_, (7.8)

pe

B 7.0e
roe Dp—zzp_;

DP - BHELUHWiA AnameTp Tpy6bl, £,- ToNwwmHa cTeHkM Tpy6bi.

PacueTHoe conpoTuBrieHne metanna pr6b| npn pactdaxeHnn B coctaBe pr606eTOHHOFO arnemMeHTa
npuHMMaeTCA paBHbIM pacyY4eTHOMY CONpPOTUBIIEHUIKO CTanun npn OAHOOCHOM HalnpAXXeHHOM COCTOAHUW:

Ry =Ry,

B kavecTtBe R} NPUHNMAETCA pacyeTHoOe WM HOPMaTMBHOE COMNPOTUBIIEHME MeTanna pr6b|, B

3aBMCMMOCTM OT BMAa pacyeTa U C yyeToM Heobxooumoro koadduumeHTa ycrnosun paboTbl; & -
3KCLEHTPUCUTET MPUNIOXKEHNST NPOOOSIbHOM CXMMAIOLLEN CUIbl OTHOCUTENBbHO LIEHTPA TSHXKECTU CeYeHUus C
YYETOM CIly4alHOro 3KCLEHTpUCMTETa U BIUAHUSA MNPOAONbHOro u3rmba. lMpum m3rmbe npu oTCyTCTBUM
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NPOAOSLHON CUIbl, & NPUHMMaeTCcs 6eCKOHEeYHO GONbLLUM.
(M3meHeHHas pegakums, Mam. Ne 4).

7.2.1.3 PacuyeTHoe conpoTuBreHne GeToHa MNpU CXaTuM B COCTaBe Kpyrrioro Tpy6oGeToHHOro
3MemMeHTa NPUHUMAaeTCs B COOTBETCTBUM C DOpPMYIION

ST
REJ :REJ +ﬂRE, 1- —
P . , 7.9
p — 2y (7.9)
B 7.5
roe DP—E.tP_ :
-1
(R A +R ) i K
ARy = Ry|2+252.¢° o . TF
D, -2, Ry, (7.10)

rae e - OCHoBaHWe HaTyparnbHOro norapudma.
3HaueHre NOCTOSIHHOW ¢ MPUHUMAETCS PaBHbIM:

2,5:10% Krc - Npu U3MEpeHnn BENNYMH, KIC U CM;

25 MH - npn namepenun senuymi, Mlla n m.

Ip

YkasaHHble 3Ha4YeHVs1 NapamMeTpoB NMPUMEHMMbI A5 3HAYEHUN DP B npegenax ot 0,0064 oo 0,046.

I'Ipm OPYyrnx COOTHOLWWEHUAX TOJWMHbI CTEHOK pr6b| n ee anameTtpa, pacHeTHble CONMpoTUBIIEHUA OeToHa, B
cocCcTaBe pr606eTOHHOVI KOHCTPYKUMKN, OOJIKHbI onpenenaTbCA Ha OCHOBE NCMbITAHUI OMbITHBIX 06p83U,OB.

(M3meHeHHas pegakums, M3m. Ne 4).

7.21.4 Tlpn pacdyeTe N0 HenvHenHOM AedOPMAaLMOHHOW MOLENW, WCXOAHble AuarpaMmmbl
AedopMnpoBaHMa MaTepuanoB AOMKHbl ObITb CKOPPEKTUPOBaHbl C YY4ETOM MW3MEHEHUS pacYeTHbIX
CONPOTMBMEHU MaTepuanos B cocTaBe TPYOOOETOHHOrO CeYeHMss MO CPaBHEHMID C pacHeTHbIMM
COMpOTUBMNEHUSAMU MaTepuarnos Npy OAHOOCHOM Harnps>KeHHOM COCTOSIHUWN.

7.2.1.5 MNpw pacyeTe NPOYHOCTU TPYOOGETOHHBIX 3NIEMEHTOB KBaZApaTHOro NonepeyHoro ceveHust 6es
KOCBEHHOIO apMupOBaHWs criegyeT MpUHMMaTb pacyeTHble COMpoTMBREeHUss GeToHa U MeTanna TpyObl
PaBHbIMW UX pPacYeTHbIM COMPOTUBIIEHUAM NPV OAHOOCHOM HarnpsPKEHHOM cocTosiHuW. Mpu aToM pacueT
BbINOMHAETCA KaK Ans )Xerne306eTOHHbIX 3/IEMEHTOB C KECTKOW apMaTypo.

Mpy HanMuMM KOCBEHHOTO apMUPOBaHWA B BMAOE Cnvpaneil, apMaTypHbIX CEeTOK BHyTpu OGeToHa,
pacrnofioXeHHbIX MNOMepek Oocu  KBadpaTHOro  TpyGOGETOHHOro  areMeHTa, 3aTsxek  (Lnunek),
NpUKpennsieMbiX K CTeHkam TpyObl, pacyeTHoe conpoTuBrieHMe GeToHa MoXeT ObiTb MOBLILEHO NP
pacy4eTHO-3KCNeprMeHTanbHOM 060CHOBaHMU.

(BBegeH gononHutensHo, Nam. Ne 4),
7.2.2 Pacuert no npegenbHbIM COCTOSIHUSIM NEepPBOM rpynnbl
PacueT no npo4HocTH

pr606eTOHHbIe ANeMEeHTbl pacCyYUTbIBAOT MO MPOYHOCTU Ha aenctene unsrnbarowmx MOMEHTOB,
npoAOJIbHbIX CUIT, NONEepPeYHbIX CUIM N KPpYTALLKMX MOMEHTOB.

Pacyem o npo4yHocmu Ha Oelicmgue usaubarwux MOMEHMOo8 U fpo00osibHbIX CUJ

Obuwue nonoxeHus
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7.2.2.1 Pac4eT no npoyHOCTM TPYOOBETOHHbIX 3NEMEHTOB Ha AencTBue Mn3rvbalomnx MOMEHTOB U
NPOAONbHbLIX CUN  (BHELUEHTPEHHOE CXaTue WNM pacTsbkeHue) crnefyeT MpoBOAUTL [ONs CeYeHUMH,
HOpManbHbIX K UX NPOAONBHON OCMK.

Pacyet no NPOYHOCTN HOpPMaJibHbIX ceyeHunn pr606eTOHHbIX 9NIEMEHTOB criegyet nposoaunTb No
npenefibHbiM ycunmam nnm Ha ocHoBe HeNMHENHOWN ﬂe(bOpMaU,VIOHHOVI mMmoaenu.

Mpw Hanuuum B 6ETOHHOM SApe CTEePXHEBOW apMaTypbl, CTEPXXHEN AOIMKHO ObiTb HE MeHee Cemw.
CTepXHW JOMKHbl ObITb paBHOMEPHO pacnpefesfieHbl Mo OKPYXHOCTU C LEHTPOM, COBNaAatoLmMm C LLeHTPOM
TPYObI.

7.2.2.2 Tpun pacyeTe BHELEHTPEHHO CXaTblX 3MIEMEHTOB crieayeT yuuTbiBaTb BAMSHUE NpornboB Ha
NX HeCyLLyo CnocobHOCTb, MyTEM pacyeTa KOHCTPYKLUA Mo AeOPMUPOBAHHON CXeMeE.

JdonyckaeTca Npov3BOAUTb pacyHeT KOHCTPYKUUM No Heged)OpMUPOBAHHOW CXeMme, y4uTbiBas npwu
Iy
—_—
rmbkoctu i 12 BnusHue npornba anemeHTa Ha €ero MpPOYHOCTb MyTEM YMHOXEHUS HayanbHOro
re

3KcUeHTpucuTeTa & Ha koadduumeHT T, onpegensiembln cornacHo 7.2.2.10.

Pacuyem no rpo4YHOCMuU HopMaJllibHbIX ceyeHud o npedeanb/M yecunusam

7.2.2.3 TlpepenbHble ycunua B CEYEHMM, HOPMANbHOM K MPOOOSbHOM OCU 3feMeHTa, cregyet
onpenenaTb UCX04sa U3 CnegyoLwmnx NpeanochInok:

- conpoTMBEeHNe GeToHa pacTsKEHUIO NPUHUMAIOT paBHbIM HYIHO;

- conpoTtuBneHne 6GeToHa cxaTuo onpenenseTcs HanpsKeHUsMKU, paBHbIMU REJP N paBHOMEPHO
pacnpegeneHHbIMU Mo CxXaTomn 30He 6eTOHa;

- HanpsbkeHuss M gechopmauum B CTEPXHEBOW apmatype W mMeTanne Tpybbl onpegensior B
3aBWCMMOCTU OT BbICOTbI CXKaTOWN 30HbI 6ETOHA;

- pacTtdarmBarwwine HanpsXxeHna B CTep)KHeBOVI apmMmartype TMnpuHMMarT He bonee pac4yeTHOoro
conpoTunBNeHNA pacTAXeHUo R.S ;

- CKMMaloLWMe HanpsbkeHUss B CTEPXHEBOW apmaType npuHMMaloT He 6Gonee pacyeTHOro
COMpPOTUBIIEHNS CXaTUO R, ;

- paCTﬂerBal‘OLLLVle Hal'lpﬂ)KeHVIﬂ B MeTanne pr6bl anlHVlMal'OT He 60ﬂee pvaeTHOFO COl'lpOTVlBJ'leHVlﬂ
pacTsikeHuio crann K = Ky ;

- CKUMaloLWMe HanpsXKeHWss B MeTasnne TpyObl NMpuHUMaloT He Goriee pacyeTHOro COMpOTUBMEHUS
oxatio Fpe ;

- HOpMarbHble HaMNpPsPKeHNst B ceveHnn Tpybbl pacnpeaeneHsl paBHOMEPHO B Npegeniax pacTaHyTow 1
cXXaToun YacTen cevyeHus;

- MpoAonbHas CTepxHeBas apMaTypa B pacyYeTHOM CXEeMe CEYEHWUs 3aMEHSIeTCH KOSbLEBbIM
MeTanmnmMyeckMm cedeHMeM paguycoM, paBHbIM paduycy OKPYXKHOCTU, Ha KOTOPOK pacnonoxeHa apMaTtypa;
npvBefeHWe K KOMbLEBOMY CEYEHMI0 OCYLLECTBMSETCS U3 YCMNOBUS PaBeHCTBA MroLiaan BCeN CTepXXHEBOWM
apmaTypbl ¥ MPUBEAEHHOIO KOJbLIEBOTO CEYEHMS.

7.2.2.4 Tlpn pacyeTe BHEUEHTPEHHO CXaTblX TPYOOOETOHHbLIX 3NIEMEHTOB MOMUMO OBbLIYHOMO
HayanbHOrO  3KCUEHTpUCUTETa MNPUNOXEHUA NPOAOMbHOW Cunbl criefyeT Y4uuTbiBaTb  CriyYalHbIn
3KCLEHTpUCUTET €, NPUHUMaeEMbIN B cooTBeTcTBMM € 7.1.1.5, 7.1.1.6.

Pacyem usaubaembix s5ieMeHmos
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7.2.2.5 lpn un3rnbe TpybGOGETOHHBLIX 3NEMEHTOB pacyeTHble COMpPOTUBNEHUS MeTanna Tpybbl u
6eToHa NPMHMMAIOTCS Kak NpU OOHOOCHOM HanpsiPKEHHOM COCTOSIHUU: RPC = RP . REJP = Ffy.

7.2.2.6 Pac4eT no NpoYHOCTM HOpMaribHbIX CEYEHUN U3rnbaembix ANIEMEHTOB BbINOMHAKT U3 YCNOBUS

M =My, (7.12)
7.2.2.7 3HayeHue npegenbHoro u3rmbarowero MoMeHTa OTHOCUTENBHO LIeHTpa TSKECTU CeYeHus
M i Ans n3arnbaembix SNIEMEHTOB (PUCYHOK 7.2) onpeaensioT no gopmyse

2 _ 1 | 1 |
My = E;ﬁﬂ,&p sin ot — Agr sin AR, + Ree) +— Apry sin ARy + Ry (7.12)

roe yron i, paguaHbi;
A, - nnowaab Beeit cTepxHeBON apmaTypbi;
¥y - pagnyc 6eToHHOro sapa;
F'; - Paanyc OKPY>XHOCTK, Ha KOTOPOI pacrofiokeHa CTepXxHeBas apmaTypa;

'y - paanyc cpeAnHHON NOBEPXHOCTN TPYObI

Yron o, paanaHbl, HaxoaAT U3 ypaBHEHUA

3 1. o3 o'2 o3 o
4 (D&—Esm Eajf?.g,p +Eﬂsf?.5¢ - (I—E]ﬂsﬂs +Eﬂpf?.p¢ —[1—E]ﬂpf€}. =0 (7.13)

HANPARKEHHA HANPAREHHS B
B 1pyGe pacrpenene HHoii
apmatype
Dy 3
R, i cHKATAA
| —— —_—— = | J0HN
At
S N |
o e u L
L & 8 S
. ] R,
| -+ —— e — R ——————————

PucyHok 7.2 - CxemMa ycunumn n aniopa Hanps>keHuin B Ce4eHnn, HopMarnsHOM K NpoAoNbHON OCx
nsrnbaemoro Tpy606eTOHHOro anemMeHTa, Npu ero pacyeTe No NPOYHOCTU

Pacuem B8HEeUEeHMPEeHHO cxXambiX 3/IeMeHImos
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7.2.2.8 Tpn pacyeTe BHEUEHTPEHHO CXaTblX TPYOOOETOHHbLIX 3MEMEHTOB Y4YMTbLIBAKOT MOBbILIEHNE
pac4yeTHOro conpoTuBneHns GeToHa B TpyGe npu cxaTum REJP WU CHWXEeHME pacHEeTHOro COnpoOTUBEHMS

meTanna Tpybbl Npu cxaTum RP'ﬁ Nno CpaBHEHWIO C OOHOOCHBIM HanpsXXeHHbIM COCTOAHNMEM B COOTBETCTBUU
c7.212,7213.

7.2.2.9 Pac4yeT no NpoYHOCTM HOPMarbHbIX CEYEHUI BHELLEHTPEHHO CXaTbIX 3N1EMEHTOB (PUCYHOK 7.3)
BbINOSNHAOT N3 YCIOBUS

3

2 . 1 . 1 :
N.a Egrfﬂbp 5if OL+EH5!"_S sin CECR +Rs¢)+aﬂprp 51 CLI:R}, +Rpc:' , (7.14a)

roe nsrndarowme MOMEHTbI BbIYUCTIAIOTCA OTHOCUTENBHO LUEeHTpa TAXeCTun cevyeHna, nim n3 ycrnoBua

D, D
. of —E
. D
WNo=|B0%, 2 Zpigrs
T T 2

b

of. —&
+— 2 4R+
T T

Fy 510 CE

3 3 2. D, sinf 2cf D
L7 sinf ) ry s 3c) b Sp ( )+.?332-C55'—P Ry +
> 6 4 2
Py s CL 5 Dy Fp SO 2
N T 2 A+ - ¥y

(7.146)

rae usrnbatoLime MOMEHTbI BbIYMCSIOTCA OTHOCMTENbHO KpaWHEro BONOKHa CeYeHMs.
O603Ha4veHus B hopmynax (7.14a, 6) NpuMHATLI B coOTBETCTBUU C 7.2.2.7;

M - npogonbHaga cuna oT BHELLHEN Harpysku;

2 - BKCUEHTPUCUTET NPUIOXeHNA I'IpOD,OﬂbHOﬁ CUInbl OTHOCUTEJIbHO LEHTpa TAXEeCTU cedYeHua C
y4yeToM cnyqa|7|Horo SKCUeHTpucutTeTa n BIMAHNA npogosibHOro narnba;

£{ - 3KCLEHTPUCUTET NPUIIOXKEHNS MPOAOMBHON CUMbl OTHOCUTENbHO KpawHero BOMOKHA CeyveHus ¢
YYETOM CINy4amHOro SKCLEHTpUCUTETA U BIIMSHUSI NPOLOSbLHOIO M3rmba

g=gg-1, (7.15 a)
Dp
2] =€+T. (7.15 6)

KoacpduumeHT T| yuntbiBaeT BNusHME NPOLONLHOIrO u3rmba (nporvba) anemeHTa Ha ero Hecyllyo
CMocoOHOCTL U onpeaensieTcst cornacHo 7.2.2.10;

2() - TPUHMMAETCA B COOTBETCTBUU C 7.2.2.4.
Yron <, pagnaHbl, HAXOA4AT U3 ypaBHEHUS

{
2 (0&—551'11 MJRE,P +%ﬂsﬂsc —(1— %]ASRS +%APRP¢ _ (1—%

Bo Bcex cnyyasx npuHUMaeTcsa of = T .

]ﬂpﬂ =¥ (7.16)
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HAOPAKREHHA HANPAHCHHA B

B TPy pacnpeaeneHHoll
N apMaType Dp
! -
caKaTan
! .REE____ R N\ |- 30HA
-] R OeToHn

PucyHok 7.3 - Cxema ycunuim v antopa HanpsXXeHUn B Ce4eHnn, HopMarnbHOM K NPOAOMbLHON OCK
BHELEHTPEHHO cxxaToro TpybobeToOHHOro anemeHTa, npu pacyeTe ero no NPoOYHOCTU
(N3meHeHHas pegakuus, Mam. N 1).

7.2.2.10 3HayeHune koadpcpumumeHta T| npu pacdeTe KOHCTPYKUMI MO HeaedOpMUPOBaAHHOW CXEME
onpegensaT no dopmynam (7.6) u (7.7), npuHumast [} - XKeCTKOCTb TpyOOOETOHHOro anemMeHTa B

npegenbHoOn No NPOYHOCTWM CTagwu, onpegensemMasi CorfmacHo pacdeTy no gedopmauusim, gonyckaercs
onpegenaTe cornacHo .3 (npunoxeHus I).

Pacyem yeHmpanbHO pacmsiHymbixX U pacmsiHymo-u30eHymbIX 371eMeHmMo8

7.2211 PacyeT nNoO nNPOYHOCTM  HOPMAnbHbIX CEYEHUN  LEeHTpanbHO  pacTAHYTbIX U
pacTAHYTO-U30rHYTbIX TPYOOOETOHHBIX 3MIEMEHTOB CrieayeT BbIMOMHATL Kak AN MeTannuyeckon TpyoObl B
cootBeTcTBumM ¢ Cl 16.13330.

Pacyem o npo4yHocmu HopmarsibHbIX ceHeHUl Ha OCHoge HesnuHelHoU deghopmayuoHHoU Modernu

7.2.2.12 lNpun pacyeTe N0 NPOYHOCTU ycunusa n gedopmaumm B ce4eHUn, HopManbHOM K NPOAOSLHON
OCW 3nemeHTa, ONpefenslT Ha OCHOBE HeNUWHenHouW [edopmMauuoHHOW MOoAenu, UCMOonb3yloLen
YpaBHEHUS PaBHOBECUS BHELUHWX CUM U BHYTPEHHWX YCUNWUWA B CEYEHUWN INEMeHTa, a Takke crneayowmx

MOJIOXKEHUMN:

- pacnpegerneHve OTHOCMTENbHbIX Aedopmalmnin 6eToHa U apmaTypbl NO BbICOTE CEYEHUS dnemMeHTa
NPUHMMAIOT MO NIMHENHOMY 3aKOHY (rMnoTesa NIIoCKUX CeYeHunin);

- CBA3b MeXay OCeBbIMU HaNpsaXeHnAMn U OTHOCUTESIbHbIMU /J,e(bopmau,vaM OeToHa, MeTanna
pr6bl M apmatypbl NPpUHUMAKT B BUAEe AnarpamMmm ,D,e(bopMMPOBaHI/IH COOTBETCTBYHOLLNX MaTepnanos;

- puarpammbl  gedopmupoBaHus GeToHa u mMeTanna TpyObl MPUMHMMAKTCH C  U3MEHEHMWSIMMU,
YUMTBIBAKLWUMM OTIIMUNS PaACYETHbIX COMPOTMBIIEHUA MaTepuanoB B TPyOOOETOHHOW KOHCTPYKUMM MO
CPaBHEHWNIO C OOHOOCHBIM HarnpsKeHHbIM cocTosHueM (7.2.1.2, 7.2.1.3);

- COMpPOTMBIEHNE GETOHa pacTAHYTOM 30HbI HE yYuTbIBaeTCs, Npu p; = 0 NPUHUMAKOTCS HaNpPsXKEeHUS

Tpi =0;

- pecpopmaumn 6eToHa u meTtanna TpyObl - COBMECTHbIE.
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7.2.2.13 lNepexon oT antopbl HanpskeHun B 6eToHe 1 meTanne K 0606LeHHbIM BHYTPEHHUM YCUITUAM
onpefensiT C MNOMOLLbID Mpoueaypbl YUCIIEHHOrO MWHTErPUPOBAHUSA HanpshXKeHWA no HOpMarnbHOMY
ceyeHno. [Ina aToro HopmarbHOEe CeYeHWe YCMOBHO pas3fensioT Ha Manble yyacTku. HanpspkeHus B
npegenax masnbix y4acTKOB MPUHMMAOT paBHOMEPHO pacnpeeneHHbiMy (yCpeaHEHHbIMM).

7.2.2.14 Tpun pacyeTe 3rIeMeHTOB C NPUMEHEHNEM AeopMaLMOHHON MOAENN NPUHNUMALOT:

- 3HaA4YeHUs CXKMMaloLWen MPOAONbHOW CWMbl, @ TaKkkKe CKXUMaKLWUX HanpshkeHun u gedopmauui
YKOPOYEHUsI MaTepuarnos CO 3HAKOM "MUHYC";

- 3HayeHus pacTAarMBalollen npoaoNbHOM CuUMbl, a Takke pacTArMBaKOLWNX HaMpsKeHUA W
aecopmaunii yanuHeHnss matepmanoB cO 3HaKOM "nntoc”.

3HaKM KOOpAMHAT LIEHTPOB TSPKECTU apMaTypHbIX CTEPXKHEW W BblOENEHHbIX ydacTkoB GeToHa, a
TakKe TOYKM NPUMOXKEHUST NPOLOSbHOM CUMbl NPUHMMAKOT B COOTBETCTBUM C Ha3HAYEHHOW CUCTEMOM
koopamHaT XOY (pucyHok 7.4).

7.2.2.15 Tlpn pacyeTe HOpMarbHbIX CEYEHUN MO MPOYHOCTU (pUCYHOK 7.4) B 0OlWem cny4ae
NPUMEHSIOT:

YpaBHEHNA paBHOBECUA BHELLHUX CUIT U BHYTPEHHUX yCVIJ'IVIIZ B HOpMalribHOM Ce4YeHUnN anemMeHTa:

My = Ly Cpy - Ap; - Ky +EJ’ s 'ﬂ:y' 'X.:y' +Eg Cpk J‘Elp.i: 'Xp.i:; (7.17)
M, =3 Gy Ay Ty +Ej Og - ﬂ.:y' ' F.:y' + i Dk ﬂp.i: ' Fp.i:; (7.18)
N =30 Opy - Ay +Ej g ﬂ.:y' t i Dk *’qp.i:; (7.19)
YpaBHEHUA, onpeaendtowmne pacnpegeneHmne p,ecbopmau,wﬁ Nno CEe4YEeHUIo ArnemMmeHTa:

gy = Ep + 1 App + ! F

Ey=Eg+ 1 A+ 1 ¥
si = =0 r sk ry .::.i:; (7.21)

g =Ep + ! Aoy + ! ¥
AR LA (7.22)

3aBMCHMOCTY, CBSI3bIBAIOLLME HAMNPSPKEHUS U OTHOCUTENbHbIe Aedhopmauumn GeToHa, MeTanna Tpyobl
“ apmaTypsl

Tpy = E-EJ My Sy (7.23)
G-E?' = E.y .\,.Iéil. . E-Ei"; (7.24)
kazEp'vpk'Epkr (7.25)
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PucyHok 7.4 - PacyeTHas cxema HOpManbHOro ceveHns TpybobeToHHOro anemeHTa

roe Mx, My - N3rmbaroLLme MOMEHTbI OT BHELLIHEN Harpy3kM OTHOCUTENBHO ocel X 1 Y (COOTBETCTBEHHO
OelcTByoLmMe B NNockocTax FilZ n K17 ), onpegensiemble no doopmynam:

M,=M,;+Ne,; (7.26)

My=My;+Ne, (7.27)

roe M,; . Myd - unsrmbaroLime MOMEHTbl B COOTBETCTBYIOLLMX MIIOCKOCTSX OT BHELUHEW Harpysku,

onpependemMble U3 pacyeta KOHCTPYKUMN MeTogamMun CTpOI/ITeJ'IbHOIZ MEeXaHUKN;
AF - npogonbHaga cuna ot BHELLHEN Harpy3ku;

y, E'-,‘}, - pacCToAHUA OT TOYKU NPUTTOXEHNA ﬂpO[J,O.I'IbHOIZ cunbl A7 0O COOTBETCTBYIOLLMX ocen;

Ay, Ay, Yoy, Opy - nNOWAnb, KOOPAMHATBI LEHTPA TSHKECTU § -T0 ydacTka 6eToHa M HanpshkeHue
Ha YPOBHE €ro LieHTpa TSXeCTu;

Jq_y‘ X_g' , F_y s G..Ej" - nrowagb, KoopAuHaTbl LEHTpa TAXEeCTU i -T0 CTePXHA apmaTtypbl U
Hanpsa>XeHne B HEM;

ﬂp;;, Xp;;, I”p;;, Cpk - NroWaAb, KOOPANHATLI LEHTpa THKECTU j -0 yyacTka ceyveHus Tpybbl n
HanpshKeHWe Ha YPOBHE ero LieHTpa TSKeCTH;

£(- OTHOCUTENbHAs AechopMaLMs BOMOKHA, PAcNONOXEHHOro B Havane koopauHaT (B Touke 0);
1 1
Fy+ /Ty - KPMBUSHA MPOJIONLHOM OCM B PACCMATPUBAEMOM MOMEPEYHOM CeYEeHUN dnemMeHTa B
MNOCKOCTSIX AeiCTBUS narnbatowmx momertos M, u M ;

E}, - HavanbHbIi MOAYb YNPYrocTn 6eToHa;
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Efﬂf - MOZynb YNPYrocTu i -f0 CTEPXHSI apMaTypbl;

¥l p - MOAYIb YNpYrocTn meTanna Tpyosi;

W g - KO3DULMEHT yrnipyrocTn 6eToHa i -ro y4acTka;

"quf - KOO(PMPULIMEHT YNPYrocTn i -ro CTepXHsA apMatypbl;

¥ pk - KOIMULIMEHT YNPYrocTn j -ro y4acTka ceyeHuns Tpyosi.

KoadbpuumeHTbl ¥ p;, M5 U W pi NPUHUMALOT MO COOTBETCTBYIOWMM AnarpammamM 4eopM1pOBaHNS
6eToHa, apMmaTypbl U MeTanna Tpyobl.

3HayeHus KOIPULNEHTOB Vi, Mz 1 ¥ piONpenensioT kak COOTHOLWEHUE 3HAYEHUI HANPSHKEHNI 1

Aedopmaumi Ana paccmaTpMBaeMbiX TOYEK COOTBETCTBYIOWMNX Anarpamm AedopMUMpoBaHNs MaTepuaros,
MPUHATBIX B pacyeTe, AefeHHOe Ha MOoAyfb YNpyroctTu martepwana (npy ABYXIMHEWHOW Auarpamme
aedopmnpoBaHma 6eToHa BBLINOMHAT AefleHne Ha MPUBEAEHHbIN MOoAdyMb YMNpyroctu cxaTtoro 6eTtoHa

E,g,,,-gd ). Mpu 3TOM NPUMEHSIOT aHaNUTUYECKME 3aBUCMMOCTM A1 pacCMaTpBaeMbIX Y4aCTKOB Auarpamm:

Vi = Opy
T , 7.28
E, &, (7.28)
Moo= Géj
§=0——
Byogg (7.29)
) i = i
B
B Epp - (7.30)

7.2.2.16 Pac4yeT HopMarmbHbIX cevYeHU TPpyOOOETOHHbIX 3IEMEHTOB MO MPOYHOCTW BbIMOMHAKT K3
yCroBWiA:

| Ehrma 15 S ; (7.31)
s max = Taulf (7.32)
Ep,rmax = Ep,uff ) (7.33)

roe Eb,m - OTHOCUTEIbHAaA ,u,e(bopmau,vm Hanbonee cxaToro BOJIOKHa GeToHa B HOpMalribHOM ceYeHun
3fieMeHTa OT AEeNCTBUSA BHELLHEN Harpy3Ku;

Ej,m - OTHOCUTEeIlbHadA ,u,ed)opmau,wﬂ Hanbonee pPacTAHYTOro CTepXXHA apmMaTtypbl B HOpMalibHOM
CeYeHnM AreMEHTa OT OENCTBUS BHELLHEN Harpy3kKu;

€p max - OTHOCUTENbHas AedopMauns Haubonee pacTAHYTOrO BOMOKHA B HOPMarlbHOM CeYeHuM
TpyGbl OT OENCTBUSA BHELLHEN Harpy3Ku;

E,Eg,ujf - NpegeribHoe 3Ha4yeHne OTHOCUTENbHON nemopmaumm OeToHa npwn cXXaTtuu,

£ ulf - NPefernbHoe 3HaYeHne OTHOCUTENbHOM AedopMaLnmn YANIMHEHUS apMaTypbl;
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Ep,uff - npegenbHoe 3Ha4YeHne OTHOCUTENbHON /J,eq)opmau,vm yannHeHna metanna pr6b|.

7.2.2.17 TpepenbHble 3HAYEHWUA OTHOCUTESbHbIX Aedopmaumnin 6etoHa Ep i U Epi uif NPUHUMAKOT
npu OBy3Ha4yHOM anope Aedopmauuii (CxaTue u pacTsbkeHue) B nonepeyHoMm ceyeHun 6eToHa anemeHTa
paBHbIMU ZgaU Epsa, COOTBETCTBEHHO.

Mpu BHELEHTPEHHOM CXaTWUN U PaCTsKEHUU 3NEMEHTOB U pacnpenenieHnun B NonepeyHomM CeYeHmm
beToHa anemeHTa gedopmMaLmnin TONbKO OQHOMO 3HaKa npeaenbHble 3HaYeHNss OTHOCUTENbHbIX AedhopmaLinii

betoHa Epui M Epiui ONPEdEnsAloT B 3aBUMCMMOCTM OT COOTHOWeHUs Aaedopmaumii 6etoHa Ha

MPOTUBOMONOXHBIX rPaHsix ceveHus anemeHta £1u £3(| €2 |2 €1 |) no dopmynam:

£
Epul = a2 ~(Ep2 — E&njg, (7.34)
1
Eprault = Spra ~ (Epra — Ebfﬂjg , (7.35)

roe Zpg, SBi0, Spo W Epgn - AeOPMALVMOHHbIE MapaMeTpbl PacyeTHbIX AuarpaMm AedOopMUPOBaHMS
BeToHa.
MNpeaenbHble 3HAa4YEHVA OTHOCMTENBbHON AedopMaLmmn apMaTtypbl £ ; uf NPUHUMAIOT PABHBIMK:

0,025 - ans apmaTtypbl C PU3NYECKUM NPeaeriom TeKy4YecTu;

0,015 - ans apmatypbl C YCrIOBHbLIM MPeAerioMm TEKYyYeCcTu.

MpenernbHble 3Ha4YeHWst OTHOCUTErbHOW Aedopmaumn MeTanna TpyBbl £ p i NPUHUMAIOT paBHbIMM

0,025 (NpumeHsItoTCA TOMbKO TPYObI N3 CTanu ¢ U3MYECKMM NpeaenoM Teky4yecTu; Ansa apyrmx cranemn Tpy6
- o pe3ynbTaTaM UCMbITaHUA maTepuana).

Pacyem no npoyHocmu npu Geldicmauu MornepeyHbIX Cusl U Kpymswux MOMEHMO8
Obuwue noroxxeHusi

7.2.218 Tllpn pacyeTe npoyHOCTM TpPyOOBGETOHHOrO anemMeHTa npu AEeNCTBMM MNOMEPEYHbIX CUIT
BbINOMHAETCS OTAENbHO pacyeT Ansa TpyObl u pacdeT Ansg 6eToHHoro (>kenes3obeToHHOro) sapa. NpoyHoCcTb
anemeHTa onpegensieTca 60MbLWLMM Noka3aTenem u3 pedynbTaToB 3TUX OBYX pacyeToB.

7.2.2.19 PacyeT no nNpo4yHOCTM BETOHHOro fapa npu OEeWCTBUM NMOMEpPEeYHbIX CUM BbINOMHSAT Ha
OCHOBE MOAENWN HaKIOHHbIX cevyeHni. XKenesobeToHHOe S4p0 Npu 3TOM paccMaTpuBaeTcs kak 6eTOHHoe.

Mpu pacyeTe NO MoAENM HAKMOHHbBIX CEYEHWUIN OOMKHa ObiTb NPOBEPEHa NPOYHOCTb MO HaKMOHHOMY
CeYeHMVI0 Ha OeWcTBMEe NonepeyHbIX Cuil, a Takke NPOYHOCTb BGETOHa OT AENCTBUSA HaKIMOHHBIX CXXMMaIOLLKX
yCunun.

PacyeT No HakMoHHOMY CeYEeHUI0 Ha OeWCTBME MOMNepeydHbIX CUM BbIMOMHSAT Ha OCHOBE ypaBHEHUS!
PaBHOBECUS] BHELUHUX W BHYTPEHHUX MOMEepeyYHbIX CUIl, OEVCTBYIOLIUX B HAKIIOHHOM CEYEHUWU C ATNUHOM
npoekumm C Ha MPOAONbHYK OCb 3neMeHTa. BHyTpeHHsis nonepeyHass cuna - MonepevyHas cuna,
BOCTpUMHMMaeMass GEeTOHOM B HaKMOHHOM ceyeHuu. [Mpu 3TOM MonepeyHyo curny, BOCTNPUHUMAaEMYo
GeToHOM, OnpeaernsitoT No CONMPOTUBIEHUIO GETOHA PACTSKEHMIO C YY4ETOM AfMHbI NpoekumMn C HaKIOHHOMo
ceyeHus.

Pacyem 6emoHHO20 sidpa o npoyHocmu rpu delicmeuu HaKMOHHbIX CxXUMaroWUux ycunud

7.2.2.20 Pacuet 6GeToHHOro sgpa TpybGOGETOHHOro anemeHTa sapa No MPOYHOCTU MpU AEUCTBUU
HaKMOHHbIX CXXUMAaIOLLMX HaNPs>KeHU BbIMNOMHSOT U3 YCNOBMUS
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=035 8, A, (7.36)
Pacuem 6emoHHO20 sidpa o HaKIOHHbIM cedeHusiM Ha delicmeue rnonepeyHbIX cusl

7.2.2.21 PacueTt GeToHHOro sigpa Tpy000eTOHHOro anemMeHTa No HakfoHHOMY CeYEeHMIO (PUCYHOK 7.5)
BbIMOMHSAIOT M3 YCIOBUS

=0, (7.37)

roe Q- norepe4yHaa cujiia B HakKlnoHHOM ce4YeHun C ONMHOM npoeKkunn C Ha npoaoJyibHYHO OCb 3JIEMEHTAQ,

onpependaemMmaa OT BCe€X BHELWHWUX Cul, pacnosfioXeHHbIX no OAHY CTOPOHY OT paccMaTtpuBaemMmoro
HaKINOHHOIo CeYeHud; npm 3TOM Y4YUTbIBAKOT Hanbonee onacHoe 3arpyxeHue B npegenax HakKIoHHOro
CeYyeHunA;

QEJ - nonepe4yHasa cura, socnpnHnMaemad 0ETOHOM B HaKIMOHHOM CEYEHUN.

MonepeyHyto cuny L' onpeaensioT no dopmyrne

_ Wb Ry Ay (D —2)

i

y , (7.38)

nnn

Cly = Wy - Ry - A 189, (7.39)
HO NpuHUMaIOT He Gonee 2,3 Ry - Ayn ve menee 0,5 Ry - Ay ;

roe Ay - nnowaab nonepeyHoro cedeHns 6ETOHHOMO Aapa;
P - yron HaknoHa ceYeHust K NPOAOSIbHOM OCK 3MEMEHTA;

Ly - KOIDOUUNEHT, NPUHUMAEMbIN pasHbIM 1,0.

g
Iy

Pl/lcyHOK 7.5 - Cxema yCI/IJ'II/HZ npu pacyete Xene3obeToHHOro d4pa no HakNMnoHHOMY Ce4YeHUo Ha nencrene
nonepeYyHbIX cun

PacyeT BbINOMHAT ONSA psAa PacnonoXeHHbIX Mo AMUHE 3NEeMeHTa HaKMOHHbLIX CeYeHuin npu
Haubonee onacHoW AnuHe NPOEKLUM HAKITOHHOTO ceyeHus ' .

(M3meHeHHas pegakuus, M3m. N 1).
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Pacuem mpybbi Ha delicmeue rnonepeyHbIX cusl

7.2.2.22 PacyeT nNpo4vyHOCTM TPyObl Ha AEWCTBME MOMEpPEeYHbIX CUIT BLIMOMHAT B COOTBETCTBMM C
nonoxexHunsimm CI1 16.13330 no dopmyne

t 0,58 R
=§'D P P (DF - 2Dty +23)
F F ™

Pacuem no npoyHocmu mpy606emoHHbIX 3r1eMeHmo8 rpu Aelicmauu Kpymsauwiux MOMEHMo8

Op (7.40)

7.2.2.23 Tpo4yHOCTb TPYHOBETOHHBLIX 3NEMEHTOB NPWY AEUCTBUMM KPYTALLUMX MOMEHTOB, a Takke npu
COBMECTHOM [OEWCTBUU KPYTALWMX MOMEHTOB M [OPYrMX CWUMOBbIX (DakTOpoB obecneumBaeTcs TOJbKO
cTanbHon Tpybon. PacueT TpyObl BbinonHsaetca B cootBeTcTBuM ¢ CI1 16.13330. MNpu aTOM, Npu OENCTBUN
NPOAOSbHBIX CXUMAOLWNX CUN Anst metanna Tpybbl NpMHUMAaeTCs MOHWXKEHHOE pacyYeTHOE COMpPOTUBMEHUE
B cooTBeTCTBUM C 7.2.1.2.

7.2.3 Pacyet no npepenbHbIM COCTOSIHUSIM BTOPOW rpynnbl
Obuwue nonoxeHusi

7.2.3.1 PacyeTom Tpy60BETOHHbIX 9NEMEHTOB MO NpeAernbHbIM COCTOSAHUAM BTOPOW rpynmnbl ABMSETCS
pacuyet no gedopmaumam. Ona npaBunbHOrO Ha3HayYeHUs XECTKOCTEW Mpu pacyete no gedopmaunsam
BbIMOJSIHAETCA BCNOMOraTesibHbI pac4eT no 06pa3oBaHWio TpewwuH B 6ETOHHOM (xene3obeToHHOM) sape.

7.2.3.2 MNpu pacyeTe no obpaszoBaHNi0 TPELLMH NPUHUMAIOT KO3MMULNEHT HAAEXHOCTM NO Harpyske

b 7 =10.
Pacuyem 6emoHHO20 (xene306emoHH020) sdpa Ha obpa3osaHue mpeujuH

7.2.3.3 Tllpun pacyeTe OeToHHOrO $apa Ha obpa3oBaHWe TpewmrH, TpyOOOETOHHbLIN 3nemMeHT
paccmMaTpyBaEeTCsa Kak ynpyroe Tefio U3 ogHopogHoro MaTtepuana. TpybobeToHHOe cedeHne NMpuMBOAMTCS K
OETOHHOMY CeYeHuto.

MpuBeneHWe BbINOMHSAETCA OTAENbHO ANs pacTsiKeHus - cxkaTtus, ans m3rmba v gna kpydeHus. B
pesyrnbTaTe BbIYMCHASETCS NpuBeOeHHas Mnowadb MONepeyHoro CeyvYeHuss U MNpUBELAEHHbIE MOMEHTbI
WHEPUUN U3 YCIIOBUSI PaBEHCTBA >XECTKOCTEN WCTUHHOMO M MPUBEAEHHOro CeYEHUN MO Kaxaomy U3
nepeyYmcreHHbIX BUOOB HanpPs)KEHHOro COCTOSIHUS.

Pacuet YCVIJ'II/I17I n /J,ecpopmau,mﬂ B paccMatpmBaemMoOM Yyrnpyrom Tesie BbINOJIHAETCA MeTodaMu
CTpOI/ITeJ'IbHOIZ MeXaHUKMN n conpoTuBIiieHNAa maTepuarnos.

7.2.3.4 Ycnoeme ob6pa3oBaHUs TPELWH - MNPEBbILEHVE HampsiKeHMsMU B Haubonee pacTsHYyTOM
BOMOKHEe GETOHHOro siApa pacyeTHOro COMpoTMBIIEHUS OeTOHa Ha pacTsKeHue And BTOPOW rpynnbl
npegenbHbIX COCTOSHUI

GEJf,max - R&f,ser . (7.41)

7.2.3.5 lMpwn gencteun B ce4eHMM NPOAOSIBHON CUmbl U M3rMbarLWmMX MOMEHTOB B [ABYX MITOCKOCTSX,

HanbonbluMe HanpsKeHUsa pacTsbkeHus OyayT OencTBoBaTb B MIIOCKOCTU CYMMAapHOro uM3rmbaroLllero
MomeHTa. CyMMapHbIN U3rnbaroLwmin MOMEHT BbluMCeTcs no opmyrne

M= M+ M2 (7.42)

roe Mx 7] My - n3rmbatoLme MOMeHTbl OTHOCUTENBHO ABYX BbIGpaHHbIX KOOPAMHATHBIX OCEN B CEYEHUMN.
7.2.3.6 HanbonbLume HanpshkeHus pacTshkeHusi B 6eToHe onpenensioT no dopmyne

W MO i 2f p
+ )
Ared fred 2 ' (7.43)
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3Hak "nnoc" Ang NpoaoribHOM CuMbl COOTBETCTBYET PACTAXKEHUIO.

7.2.3.7 Tlpn pOencTBuM B CEYEHUUM KPYTALLEro MOMEHTa COBMECTHO C ApPYrMMWU  CUMOBbIMU
BO3AeNCTBMAMM, oOpa3oBaHMe TpewuH B OeToHe onpefensieTcss M3 YCroBUS NPEBbILUEHUS T[NaBHLIMU
pacTArMBaroLMMN HanpPsHKeHNSIMU pacYeTHOro COnpoTMBIIEHMS OeTOHa Ha pacTsKeHune Ansi BTOPOM rpynnbl
npeAenbHbIX COCTOSTHUMN.

Pacyem o deghopmayusim

7.2.3.8 Pacyet anemeHTOB TPYOGOOGETOHHbLIX KOHCTPYKUMI MO AedopMaLmsaM BbINOMNHAT C y4eToM
aKkcnnyaTaumoHHbIX TpeboBaHWiA, NPeabABAAEMbIX K KOHCTPYKLMAM.

PacueT no gechopmauusim cnegyeT BbINOMHATL HA AEACTBUE:

NMOCTOSIHHbIX, BPEMEHHbIX ANUTENbHbLIX U KPAaTKOBPEMEHHbIX HArpy3oK Npu orpaHn4yeHnn gedopmaumn
TEXHOMOMMYECKMMM UM KOHCTPYKTUBHBLIMWU TPEOGOBaAHMAMY;

MOCTOSIHHLIX W BPEMEHHbIX AMUTEMbHbIX Harpy3oKk Mpu orpaHuyeHun gedopmMauuii 3CTeTUHecKumu
TpeboBaHUSIMMU.

7.2.3.9 PacuyeT Tpy60BOETOHHLIX 3reMEeHTOB Mo nporvbam BbINOMHAKT B cooTBeTCcTBMM € 4.4.3.1 1
4.4.3.2.

7.2.3.10 lMNpwn BbINONHEHUN pacyeToB TPYOOBETOHHbIN aneMeHT pa3bnsBaeTcs Ha OTAENbHbIE YYaCTKM
no AanvHe. Kaxgbll y4yacTOK paccmaTpuBaeTcs Kak yrnpyrui CTepXHeBOW anemeHT. KeCTKOCTHble
XapaKTepPUCTUKKN KaxKgoro aneMeHTa onpeaenstoT, pyKOBOACTBYSACH CreayoWwumMmn npasmnamm:

- Tpyb60beTOHHOEe ceyeHne NPMBOAMTCH K CEYEHMI0 N3 OQHOPOAHOro Matepvana;

- NpuBedeHWe BbIMOMHAETCH OTAENbHO AN PacTSKEeHUs-CKaTus, u3rmba M KpyyeHus u3 ycnoswus
paBeHCTBA XECTKOCTHbIX XapakKTepUCTUK (aKTUYeCcKoro W NPUMBELAEHHOrO CEeYeHWM Ans Kaxaoro Buaa
BO3ENCTBUS;

- MNpY BblYUCNEHUN MNPUBEOEHHbIX >KECTKOCTHbIX XapaKTepUCTUK, XECTKOCTb 6eTOoHHOoro sgpa
NPMHUMAETCA PasnNMYHOW B 3aBUCMMOCTM OT ANUTENbHOCTU OEWCTBUSA Harpy3oK, Hanuums unu oTcyTCcTBuSA
TpeLLMH B 6ETOHE, HanMyns UnNn OTCYTCTBUS NPOAOIbHON CTEPXKHEBOW apMaTypbl.

- 3Ha4yeHne moayns gedopMauun 6eToHa NPUHMMaeTCs paBHbIM:

- npu AencTemm KpaTKOBPEMEHHbIX Harpy3oK N OTCyTCTBUU TPELLNH

By =085Ey; (7.44)
- npu AENCTBMM ANUTENbHbBIX Y MOCTOAHHBIX Harpy3oK n OTCyTCTBUU TPELUWH
Hp
By =F =—"2_
R T (7.45)

roe E,;;.;.; - Mogynb gedopmauumn 6eToHa Npu OMTENbHOM OENCTBUN HAarpy3ku;

P or - KOB(PDUUMEHT nonsyvecTn GeToHa, npuHuMaembln B cooteeTcTBum ¢ CIl 63.13330.2018
(6.1.16);

- MPU HanM4MM TPELUH B GETOHE N OTCYTCTBUM NPOAOSLHON CTEPXKHEBOW apMaTypbl

Hy =0 (7.46)
- PU HANMYMM TPeLMH B 6ETOHe 1 HanU4MK1 NPOAONLHONM CTEPXKHEBON apMaTypbl

ONnA KpaTKOBpPEeMEeHHbIX
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Hy = 0,568, (7.47)
W ANUTENbHO AeNCTBYIOLLMX Harpy3oK

EEJI = 0,6652531_ (7.48)

Mpu coyeTaHum Harpy3oK pasHOW ONUTENBHOCTU, U3 TPEX MOZYNEeN ynpyroctu NpMHUMaeTcsl Mogyrb
YMpYyrocTn, COOTBETCTBYIOLUMIA TPYMMe Harpy3oK, Jatoleil OCHOBHOW BKNag B HanpsbkeHHOe COCTosiHWE
aneMeHTa.

(M3meHeHHas pegakuusi, Mam. N 2).

8 KOHCTpYKTUBHbIe TpeboBaHus
8.1 Ctanexene3o6eTOHHbIE NAUTLI C NPOMUNIMPOBAHHBLIM HACTUIIOM

8.1.1 MoHonuTHasa nnuTa
8.1.1.1 Obwasa TonuwmHa Nn1Tbl j AOMKHA OblTb He meHee 80 mm. TonuwmHa crnos 6eToHa ﬂzc Hag
BEPXHEW NOBEPXHOCTLIO roPPOB HACTMMA AOIMKHA ObiTb HEe MeHee 40 MMm.

(N3meHeHHas pegakuusa, Mam. N 1).

8.1.1.2 lMpodumnmpoBaHHble NNCTbI HacTUNa LOMKHbI COEAUHSITbCA Mexay cobow Mo NpoAONbHbIM
KpasiM BHaXMecT KpavHUMMW MOMIKaMW C MOMOLLBbH KOMOWHMPOBAHHBLIX 3aKMNENnoK WM CaMOHape3atoLmX
BMHTOB AnameTpom oT 4,8 o 6,3 MM c warom He 6onee 500 mMm.

Hactun pomkeH KpenuTbCA K CTanbHblM OMOPHbIM Gankam camMOoHape3alwuMn BUHTAMU UMK
awbenamu guametpom oT 3,5 o 6,3 MM B KaxgoMm rodpe Ha KpamHux onopax u yepes rodp - Ha
NMPOMEXYTOYHBbIX.

(N3meHeHHas pegakuus, Nam. N 1).

8.1.1.3 WwupwuHa onopbl HacTuna gormkHa 6biTb He MeHee 50 1 75 MM Ha KpanHUX U MPOMEXYTOYHbIX
onopax, COOTBETCTBEHHO. Haxnect npounmpoBaHHbIX JIMCTOB Ha Onopax He J0oMyCKaeTcs.

8.1.2 Cxembl paboTbl HacTUNa

8.1.2.1 Hactun cnepyeTt npoekTupoBaTb MO OOHOMPOMETHOM WMN HEpPaspe3HON MHOronponeTHou
cxeme paboTtbl. MakcmanbHbIN pacyeTHbIN MponeT HacTuna 6e3 NpMMeHeHUs BPEMEHHbIX UHBEHTaPHbIX
onop npvHuUmMaeTcst oT 2 Ao 6 M B 3aBUCUMOCTM OT TMINOPa3MepOB CeYeHUs NPOUIMPOBaHHBIX JTMCTOB,
CXeMbl WX packnagkm v TonwmHbl nautbl. [pu nponetax 6Gonee 6,0 m cnegyet npegycmatpuBaTh
NPOMEXYTOYHbIE MHBEHTaPHbIE OMOPbI U3 YCMNOBUS HECyLLen cnocobHOoCcTM 1 Tpebyemon gedopMaTUBHOCTH
HacTuna nNpv 4eNCTBMU BECA CBEXEYNOXEHHON OETOHHOM CMECH.

8.1.2.2 MpohmnmpoBaHHbIN HAaCTUI, BbINOMHSAOWMIA PyHKUMIO onanybku 1 3akpenneHHbIn Ha onopax
B KaxgoM rodpe, MOXHO paccmaTpuMBaTb KakK [OMCK KOHEYHOW >KEeCTKOCTW, BOCMPUHUMAOLLUIA
rOpM3oHTanbHbIE U CABUraloLLMe Harpy3kn B NPOCTPAHCTBEHHOW CXeMe Kapkaca 3gaHus.

8.1.2.3 MpodmnmMpoBaHHbIN HAaCcTWI, UCMOMb3yeMbI B kKadyecTBe pabouen apMaTypbl NAUTbl, JOMKEH
UMeTb HadexHoe cuenneHne ¢ 6eToHoM, 4TOo obecnedMBaeTcs covYeTaHMeM MECTHbIX BbILUTaMMOBOK U
proB, HAHOCUMBIX Ha CTEHKM Npodurnen B NpoLiecce Ux NPoKaTku, 1 yrnopoB Ha KpanHUX onopax niuThbl.

(N3meHeHHas pegakuus, Mam. N 1).

8.1.3 PacnonoxeHue ynopoB*

* \ameHeHHas pegakums, Nam. N 1.

8.1.3.1 lUnpmHa HWKHMX NOSMOK HAacTWma, Ha KOTOPbLIX pacnosiaratoTcs ynopsbl, AOJPKHaA ObITb HE MeHee
50 mm.
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(M3meHeHHas pegakuus, M3m. N 1).

8.1.3.2 PaccTosiHMe OT CTepXXHEBOro yrnopa A0 Kpasi HacTuna unu ctansHOn onopHon 6ankv OOMmKHO
6biTb He meHee 1,5¢ 4, (g, - OMameTp ynopa). PacctosiHne Mexay OCsSIMU YropoB Ha OAHOM onope
HacTuna JOJPKHO ObiTb He MeHee 70 MM.

Meped YCTaHOBKOW CTEpPXXHEBbLIX YMOPOB C AMAMETPOM CTepxkHs Gonee 19 MM Ha MecTo B
NpodUIMPOBAHHOM HacTuile AOJTKHbI BbIMOSIHATLCA OTBEPCTMS AMaMeTpOM, MpeBbiwakwmm Ha 1,0 mm
HOMWHambHbIN AMaMeTp CTepPXKHS yropa.

(M3meHeHHas pegakuus, M3m. N 1).

8.1.3.3 YronkoBble ynopbl OOMXHblI pacrnofnaratbCs Ha MNMOCKUX yyacTKax HWXKHUX MONOK Hactuna
napannensHoO WM NepneHaukynsapHo K ocu onopHon 6ankm (pucyHok 8.1). Mexay cmexHbiMu rodpamm
npodMnMpoBaHHOro nucTa pacnonaratT He OGonee Tpex ynopoB. MuHMManebHoe paccTosiHue Mexay
CTEHKaMWU COoCeaHMX MnonepeyHbix ynopos - 50 MM, AnNA NpOAOMBHOro pacnonoxeHusa ynopos - 100 mm.
MakcumanbHoe paccTosiHMe Mexgy COCeOHWMW NPOoAOSfbHbIMU yNopaMy He AOMKHO npeBbiwaTte 600 Mm
unu 4h.

(N3meHeHHas pegakuus, Mam. N 2).

8.1.3.4 Ynopbl pacnonaratotcs CUMMETPUYHO OTHOCUTESNIBHO OCW OMOpHOW Ganku. PacctosHue ot
yrnopa 40 CTEeHKM rodpa Hactuna JOMKHO ObiTb He MeHee 40 MM B cepeauHe ee BbICOTbl unm 20 MM Ha
YPOBHE HWXHEN nonkun. PacctosiHue mexay psgamu ynopoB AOMKHO ObiTb He MeHee 50 mm. [JonyckaeTcs
N3MEHATb KpaeBble M MPOAOSIbHbIE MEXOCEBbIE PACCTOSIHUSA MeXAY YrOfkKOBbIMW yNopaMy Ha OCHOBaHWMU

HO.
(N3meHeHHas pegakuus, Mam. N 1).

8.1.3.5 PacctosiHne ot BepxHero KoHua ynopa A0 BEPXHEN NOBEPXHOCTWU MAWUTblI AOMKHO OblTb He
meHee 20 mm nnn 1,5 anameTpa cTep>xHEBOrO yrnopa (4519 CTEPXKHEBLIX YNOPOB).

(M3meHeHHas pegakuus, M3m. N 1).

1 - yronkoBbIl ynop; 2 - gtobens; 3 - HacTun; 4 - onopHas 6anka; 5 - 6eToH NnnThI

PucyHok 8.1* - PacnonoxeHue yronkoBoro yrnopa BAosib ocu 6anku

* 'ameHeHHast pegakuus, Mam. N 1.

8.1.4 ApmupoBaHue ctanexene3o6eTOHHbIX NUT
8.1.4.1 B npegenax TonwmHel 6eToHa Hafg NpounUMPoBaHHbLIM HAacTUNOM crneayeT npegycMmatpuBaTh
NpoTMBOYCaZ0MHOE apMupoBaHMe B BuAe CeTOK M3 nposoroku knacca B500 anametpom oT 3 oo 5 mm ¢
warom He 6onee 150 MM B 060UX HanpaBneHUsX.
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8.1.4.2 [ononHuTenbHas  CTepXHeBasd apmartypa nepuogumdeckoro  npodunsg  OOMmkHa
yCTaHaBnMBaTbLCH HaZ Onopamu B pacTsiHyTOM 30He 6eToHa Hepa3pesHoW NnuThbI.

8.1.4.3 3awuTHbin cnon 6eToHa AN  OOMOMHUTENbHOW apmaTtypbl OOJKEH YOOBIMETBOPATb
TpeboaHusim CI163.13330.

8.2 KomGuHMpoBaHHble 6anku
8.2.1 MoHonuTHyt0 xene3obeToHHylo nNuTy cnegyet ob6beAMHATb CO CTanbHbiMM Bankamn U
hbepmamm Mo BCeW UX ANUHE C MOMOLLbI0 YrNopoB. Tpebyemas cTeneHb TPELUMHOCTOMKOCTM AO0MMKHA ObiTh
obecneyeHa NPoAOIbHLIM apMUPOBAHMEM UNW NPeaBapUTENbHbIM HaMNPsXKeHeM.

(M3meHeHHas pegakuus, M3m. N 2).
8.2.2 TonwmHa xene3obeToHHON NNUTLI AOMKHA yaoBneTBopaTs TpebosaHuam CI1 63.13330.

8.2.3 OObeauHeHne cOOpHOM >kene300eTOHHOW MAWUTbl CO CTanbHOM KOHCTPYKUMEN creayet
OCYLLECTBMNATE C MPUMEHEHUEM (PPUKUMOHHBIX WM CBapHbIX COeAWHEeHWW. [lonyckaeTcs BbINOMHATD
ob6beanHeHne cOOpPHbIX Xene3o0eTOHHbIX MNAUT CO CTanbHOW KOHCTpyKuMeh B cooTBeTcTBuM c 8.2.10.
Honyckaetcss oObeavHeHe ynopamu, 3amOHONMMYMBAEMbIMM B OKHax W LwBax cOOpHOW xene3obeToHHOM
NNuTbl. 3a30pbl Mexdy YNopoM W KOHCTPYKUMen 6rnoka nnutbl SOMMKHbI ObITb HE MeHee 5 CM. YCTPOWCTBO
yMOpPOB B MOSIOCTSX U Nasax, 3aKpbITbIX CBEPXY, a Takke TPYAHO OMOHOMMYMBAEMBIX, HE AOMYyCKaeTCs.

(N3meHeHHasn pegakums, Mam. N 1, 3).

8.2.4 Pa3melleHne KOHCTPYKUMA OObeanHEHNs OOMKHO YAOBNETBOPSATL CriedyrowmmMm TpeboBaHnsaMm:
lwar He JOSKEeH MpeBbllaTh YeTbIPEeXKPaTHOro pasmepa TONWMHbI NAuThl (£;; Ha pucyHke 4.5) n OOMKHO
ObITb He MeHee 3,5 BbICOTbI pacyeTHOW MfowWaan cMATMA 6eToHa XXeCTKMM YNOpOM; pacCTosHUe B CBETY
Mexay rMBKUMM yropamn AOIMKHO BbITb He MeHee 32 oy , rae & 4y, - AMamMeTp CTEePXKHS ynopa.

(M3meHeHHas pegakuus, M3m. N 1).

8.2.5 XenesobeToHHas nnuTa gomkHa ObiTb 3aaHKkepeHa NPOTMB OTpbIBa ee OT cTarbHon Yactu. Mpu
XKECTKUX yrnopax, He obecneuymBalrolIMX 3aaHKepuBaHUA >Kenes3obeTOHHOW NNUThbl, criegyeT MPUMEHSTb
OONOMHUTENbHbIE MEPbI NMPOTUB ee OTpbiBa. Ecnn B 00beguMHEeHUN € HaKNOHHBIMK yropamu CABUrarLLas
cvna nmeeTt U3MeHsieMoe HanpaBfeHne encTens, Heobxoanma NOCTAHOBKA HAKMOHHBLIX YNOPOB BCTPEYHbIX
HanpaBfeHUN NN COMETaHMEe HAKMOHHbIX YNOPOB C BEPTMKANbHbLIMM.

(N3meHeHHas pegakuus, Nam. N 1).

8.2.6 TlonepeyHble CTbikM ONOKOB COOpHOW >kene3o0eTOHHOW NnuTbl CreQyeT ycTpavBaTb C
NPMMEHEHMEM CBapKu apMaTypHbIX BbIMYyCKOB U MOCMEAYOLWEro 3aMOHONMMYNBAHNSA LWBA OETOHOM.

8.2.7 MNpwu cbopHon xene3obeToHHOW MnMTe Mexdy cTanbHow 6ankon u enesobeTOHHOW NIUTON
OOMKeH ObITb NpedycMOTpeH crnon 6eToHa mnun pacTtBopa NMOO YNMOTHUTENbHbIE MPOKNAAKA W LUHYPHI,
NnpeaoxpaHsitoLwmne cTanbHble KOHCTPYKUMM OT Koppo3un. INpu TonwmHe cnos pacteopa unm 6etoHa 5 cm u
bonee ero criegyet apMMpoBaThb.

(N3meHeHHas pegakuus, Mam. N 3).

8.2.8 ObbeanHeHne cTanbHbiX 0anok C MOHOSIMTHOW K COOPHBIMWU Xene3o0eTOHHbIMU NIMTaMu
crnefyeT  BbINOMHATL  MOCPEACTBOM:  HEMNPEpPbIBHbIX rpebeHyYaTbiX YMOpPOB U3  CTasbHbIX  MOJOC,
npvBapMBaeMbIX K BEPXHUM MOsiCaM CTalbHbIX 0anok; rMOKUX CTEPXHEBbLIX YMOPOB W3 apMatypbl
nepuogmyeckoro npocuns; rmMbKkux LWTbIPEBLIX YMNOPOB (cTag-b6omnToB); rMOKMX  YrONKOBbIX  YMOPOB.
KoHCTpykTUBHbIE TpeboBaHWs K ynopam npuBedeHsl B 8.1.3, ynopoB B BuAe MNpPOKaTHbIX LUBENEPOB,
OBYTaBpPOB, YronkoB 6e3 nogkpennsowmx pedep.

(N3meHeHHas pegakuus, Mam. N 2, 3).
8.2.9 CTblkn cTanbHblx 6anok Mo ANMHE, a Takke WX OMOPHbIE YacTU AOIMKHbI NPOEKTUPOBATLCS
cornacHo TpeboBaHusim CI1 16.13330.

8.2.10 O6beanHeHe cOOPHLIX XXene3obeToHHbIX MAUT CO CTanbHOW Gankowm crnenyeTt OCyLLEeCTBMATb
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nyTeM YCTaHOBKM YMNOPOB WM [OOMOSMHUTENbHLIX apMaTypHbIX CTEPXHEN M CeTOK B COYeTaHun ¢
OMOHOMNNYUBAHNEM MYCTOT B XeNe3oBeTOHHbIX NAnTax, NPOCTpaHCTBa MeXxAy TOPLOM MAUTbl U CTEHKON
cTanbHon 6anku (pUCyHOK 4.2), a Takke LUBOB MeXay MrMTamu.

(BBegeH gononHutensHo, Mam. N 3), (MameHeHHas pegakuus, Mam. Ne 4).

8.2.11 Tpn Hannuum cnoss MOHONUTHOro ©OeToHa, YIOXEHHOro MnoBepxX COOPHbIX NNT, €ro
HeobXx04MMO apMMpPOBaTb CTEPKHEBOW apMaTypow B ABYX HanpaBieHNsIX.

(BBeneH gononHutensHo, Nam. N 3).

8.2.12 lMpwn ycTponctBe KOMOUHUPOBAHHLIX Ganok co COOpPHbIMU Kene3obeToHHbIMU NAMTaMu npu
nponeTe cranbHou Bankn Gonee 9 M cregyeT npegycMaTpuMBaTb YCTAHOBKY BPEMEHHBLIX CBSA3EN MexAay
Bankamu.

(BBemeH gononHutensHo, Mam. N 3).

8.2.13 Tlpwn ycTponctBe KOMOWHMPOBaAHHbLIX Ganok co COOpPHLIMU XKerne3o0eTOHHbIMU NnNuTamn Ans
BCEX MOHOMMTHBIX paboT cnefyeT NpUMEHsITb MOANMULMPOBAHHBIE CaMOYMIOTHSIOWMECS GETOHHbIE CMecH
Ha Menkux 3anonHuTenax dgpakumm 5-10 mm.

(BeegeH gononHutensHo, Mam. N 3).

8.2.14 TnybuHy onupaHua cOOpPHbIX MAMT Ha MeTannuyeckue Oanku cnegyetr npuHMMaTb B
COOTBETCTBMU C PEKOMEHAALMAMN U3rOTOBUTENS, HO HEe MeHee 50 MMm.
(BeegeH gononHutensHo, Mam. N 3).

8.2.15 Tlpn ycTtpoinctBe KOMOWMHMPOBaAHHLIX 6anok co COOPHbIMKU Kene3o0eTOHHLIMW MUTaMu
cnepyeT npegycMaTpvBaTh KOHCTPYKTMBHBIE MEpPOMNpUATUS B BUAE KECTKMX YMNOpOB (yCTaHaBnvBalT MO
pacyeTy cornacHo 6.2.4) nubo MOHOMMUTHBIX Yy4acTKoB, obecneyMBaloWmMX OTCYTCTBUE MOOBUXKKU
Kene3obeTOoHHbIX NNUT BAOMb OCKM CTanbHOW Oanku (pucyHok 8.2a) npu NPUNOXEHUU K KOHCTPYKLMK
BEPTUKANbHOW Harpy3kn. MOHOMUTHBIE y4YacTKU OOSPKHbI ObiTb paccyMTaHbl Ha BOCMPUATWE COBUraloLlen
CUIbI.

(BeegeH gononHutensHo, Nam. N 3), (M3ameHeHHas pegakuus, Mam. Ne 4).
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a) hukcauma cOOpHbIX NAUT NyTEM YCTAaHOBKM XECTKMUX YNOPOB AN KparlHUX NAWT KaXaoro nponeta; 6)
dukcaumnsa c6opHbIX MAUT NYTEM CO3AaHWUSI MOHOMUTHBLIX YY4AaCTKOB MEXAY KpanHUMM NAMTamMu 1 CTanbHbIMU
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Bankamu kapkaca; 1 - cbopHasg MHOronycToTHas NnNuTa NepekpbiTud; 2 - cTanbHasa KONMoHHa; 3 - cTanbHasd
6anka; 4 - >XeCTKMI ynop; 5 - MOHONUTHBLIW Y4aCTOK
PucyHok 8.2a* - KOHCTPYKTUBHbIE MeponpuaATUsA, obecnevymBaroLlme OTCYTCTBUE NOABUKKU
)ene3o0eTOHHbIX NIAUT BAOSb OCU CTanbHOW b6anku

* BBegeH gononHutensHo, Mam. N 3, MameHeHHast pegakuus, Mam. Ne 4.,

8.2.16 BosBegeHne KOMOWHMPOBaAHHbLIX Oanok co COOpPHbIMK Kene3obeToHHbIMM MAnTaMn B
CENCMMYECKN aKTMBHBIX 30HaxX AOMyCcKaeTcs npu cobniogeHnmn AoNONHUTENbHbIX TPeOoBaHMIN, OTpaXaroLmX
0COBeHHOCTM paboThl ATUX KOHCTPYKUMIA, npeaycmoTpeHHbix CI1 14.13330.

(BBeneH gononHutensHo, Mam. N 3).

8.2.17 Bo3BegeHne KOMOMHMPOBAHHLIX 6anok co cOOpPHbIMU kene306eTOHHbIMM NIIMTaMKn, a Takke
KOMOWHMPOBaAHHbBIX GanoKk €  MOHOMUTHOW  NNUTOW, OOBbEAWHEHHbIX MNOCPEACTBOM  apMaTypHbIX
CTEPXXHEN-yMopoB, NMOABEPXKEHHbIX BUOPALMOHHBIM BO34ENCTBUAM OT 00OpyOoBaHWs, OOMyCKaeTcs nocne
NpoBeAEHUS OOMONHUTENbHBIX 3KCMEPUMEHTANbHbLIX M TEOPETUYECKUX MCCedOoBaHUN, NOATBEPXKAALLINX
6e3onacHOCTb BO3BOAMMbIX KOHCTPYKLIMIA.

(BeegeH gononHutensHo, Mam. N 3), (MameHeHHasa pepakums, Vam. Ne 4).

8.2.18 Tlpn ycTtponctee KOMOWMHMPOBAHHBLIX 6amnok co COOpHbIMU Kene3o06eTOHHbIMU MMTaMu
(pucyHok 4.2) cnenyeT obecneynBaTh:

- YaCTMYHOE OMOHOMMYNBaHNE BCEX MYCTOT B NAMTax;

- Ha pUCyHKe 4.2, a) - yCTaHOBKY aHKEPHbIX CTEPXXHEW B LUBbI MEXAY NAuTamu;

- Ha pucyHke 4.2, 6) - yCTaHOBKY MpsAMbIX apMaTypHbIX CTEPXKHEW NepUOANYECcKOro Npoduns B LUBbI
MeXay nnuMTamu, a Takke B NyCTOTbl MAMT B KOMMYECTBE He MeHee 2 WIT. Ha OAHY NAWTY W C LUarom He
6onee 600 mwm;

- OMOHOMMYMBaHME NyCTOT B NANTaX Ha BENWYMHY HE MeHee AfUHbI aHKEPOBKM YCTAHOBMEHHbIX B HUX
apMaTypHbIX CTEPXHEW.

(BeegeH gononHutensHo, Mam. N 3), (MameHeHHasa pepakums, Mam. Ne 4).

8.2.19 Tlpu ycTponctBe KOMOWHMPOBAHHbLIX Ganok € MOHOMUTHOW NNMTON, OOBbEeOMHEHHbIX
nocpeacTBOM apMaTypHbIX CTEPXHEN-YNOPoB (CM. PUCYHOK 4.2a, K) u pucyHok 9.1) cnegyet obecneunsaTs:

- obeaxupuBaHMe, OTCYTCTBME OKpPacCKW, OKanWHbl, PXaBYMHbl W MAacChsHbIX 3arps3HEeHUn Ha
NMOBEPXHOCTUN CTanbHOrO CeYEHUs, KOHTaKTMpYHoLLero ¢ 6eToHoMm;

- YCTaHOBKY apMaTypHbIX CTEPXXHEN-YMOPOB C LaromMm BOonb nponeta 6anku He 6onee 600 Mwm;

- 3afenKy apMaTypHbIX CTEPXHEWN-YNopoB B Terno GeToHa MiuT MEePEKPbITUN B KaXKOyl CTOPOHY OT
CTEHKM Ganky Ha BENWYUHY HE MeHee OJIMHbl aHKEPOBKU CTEPXKHS - B COOTBETCTBUM C TpeboBaHuamu Crl
63.13330;

- OTHOLUEHWEe AOnaMeTpa apMaTypHOro CTEpXHsi-ynopa K TOmwuHe cTeHkn Ganku B AmanasoHe

1,05%52,7_

- OTHOLLEHWE ANaMeTpa apMaTypHOro CTEPXKHSI-yNopa K AMameTpy OTBEepCTUS B CTEeHKe Ganku, CKBO3b

0,35%50,8,

w

KOTOPOE OH MPOMyLLEH, B Anana3oHe

o
- TONLIMHA CTEHKN Bankn He MeHee 6 MM.

(BBeneH gononHutensHo, Nam. Ne 4).

8.3 XXene3o06eTOHHbIE KOHCTPYKLMU C XKECTKOM apMaTypom

8.3.1 O6Lwme nonoxeHus
KoHCTpyKTBHbIE TpeboBaHMsA K Xene3006eTOHHbIM KOHCTPYKLUMSIM C KECTKOW apMaTypol LOJSIKHbI
yoosneTteopATb CI163.13330.2018 (pasgen 10) n HacTosileMy nogpasaeny.

(M3meHeHHas pegakuus, M3m. N 2).

8.3.2 TpeGoBaHusA K paamepamMm Ce4eHUN INIeMeHTOB
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8.3.2.1 MuHumanbHble pasmMepbl CeYeHUs1 Xene300ETOHHbIX 3MEMEHTOB C XECTKOW apMaTypowu,
onpefgensieMmble U3 pacdeta no AEWCTBYIOLLMM YCUMUAM U COOTBETCTBYHOLUUM NpeferibHbiM COCTOSIHUSIM,
pekoMeHayeTCs Ha3HavyaTb C y4eTOM 3KOHOMUYECKUX TpeboBaHWM, yHUMKaumumn onanybkm n apMmpoBaHus,
a TaKKe TeXHOSOrMM U3rOTOBMEHNST KOHCTPYKLINA.

8.3.2.2 T[lpuHATble pa3mepbl CceyeHuss OOMKHbl obecneuvBaTb cobnogeHne TpeboBaHMM Mo
pacnosioKeHN0 apMaTypbl B CEYEHUM (B YACTW 3aLUMUTHBIX CMOEB, Llara CTEPXHEN M T.M.) N MO aHKEPOBKe
apmarypbl.

8.3.2.3 Pa3mepsbl xene3obeToHHbIX CEYEHUIN C XXECTKOW apMaTypoun cnegyeTt npuHUMaTh Tak, YToObl

I
MX TGKOCTb | ; AL no6boM HanpaBneHnn He npesbiwana 80.
re

8.3.3 3awunTHbIN cnomn 6eToHa
8.3.3.1 TonwuHa 3aLLMTHOro Criost Ans XXecTkon apMaTtypbl A0rmkHa ObiTb HE MeHee 50 MM.

8.3.3.2 [1na KOHCTpyKumMK, paboTaloLlwmx B arpecCuBHbIX Cpedax, TOMLWMHY 3aWmMTHOro cros cnegyet
Ha3HayaTb ¢ yyeToMm TpebosaHui CI128.13330.

Mpy HasHavyeHUM TONWMHBI 3aWUTHOrO cnod 6eToHa cnegyeT Takke ydnTbiBate TpeboBaHus Mo
OFHECTONKOCTM KOHCTPYKLWMA.

8.3.4 PaccrosiHme wmexay oOTAeNbHbLIMA BeTBAMWU XECTKOM apmaTypbl U OTAeNbHbIMU
CTepPXHAMU rMOKON apmaTypbl

8.3.4.1 PacctoaHmna B cBeTy Mexay OTAenbHbIMW BETBAMU XXECTKOW apmaTypbl M OTAENbHbIMU
CTEPXHAMM TMOKOM apMaTypbl HA3HAYAKOT C YY4ETOM YKIaAKu 1 yNnoTHEHNS BETOHHOW CMecH.

8.3.4.2 lMpun apmupoBaHnn AByMS LUBENAepamu, obpaLleHHbIMKU CTeHKaMn Apyr K Apyry, pacctosiHne
Mexagy HuUMmu criegyeT npuHumatb He meHee 80 mm. lMpu apmupoBaHuu OByMSA ABYTaBpamMu UM ABYMS
wBennepamm, obpalleHHbIMU APYT K ApYry NOfKamu, 3a30p MexXay nonkamu criegyet npMHUMaTb He MeHee
50 Mm.

Ecnu rubkasi apmaTtypa He NpvBapyBaeTCs K XXECTKOW, TO pacCTOsTHME MeXAy HMMMU NPUHMMaEeTCs Kak
paccTosiHMe Mexay rMbKMMY CTEPXKHAMM B COOTBETCTBMM C TpeboBaHusamn CIN 63.13330.2018 (10.3).

(M3meHeHHas pegakuus, M3m. N 2).

8.3.5 NpogonbHOe apMUpoOBaHMe 3NIEMEHTOB

8.3.5.1 Haubonbwwnii NpPoLEeHT apMMPOBaHUSA KONMOHH NPOAOMbHOW >XEeCTKOM U rmbkon apmaTypow
npuHumaroT He 6onee 15%. Ecnu npu pacyeTe KOHCTPYKUUW B HEW BO3HUKAKOT M3rnbarolime MOMEHTbI
TONbKO OT CryYaWHbIX SKCLEHTPUCUTETOB, TO MPOLEHT apMUPOBaHMS NMPUHUMALOT He Bonee 25%.

8.3.5.2 XKecTkylo apmaTypy Tuna cepfeyHnKa, KpecToBOro 1 KpecToBO-AMaroHasnbHoOro u kopotyartoro
cevyeHuns crneayeT NPUMEeHATb NPW MarblX 9KCLEeHTpUCUTETaX.

8.3.5.3 Tubkyro npofdonbHyl apmaTtypy crnegyetr ycTaHaBnmMBaTb BO BCeX cnydasx. [OuameTtp
NPOAOMbHbIX MTMOKUX pabounx CTEPXKHEN CXKaTbIX 3IEMEHTOB MOHOSUTHBIX KOHCTPYKUMIA AOMKeH ObiTb He
MeHee 12 Mm.

8.3.6 NonepeyHoe apMupoBaHue INIEMEHTOB
MonepeyHasa rmbkas apmaTypa OOIPKHA yCTaHaBnMBaTbCHA MO pacdeTy B COOTBETCTBMM C 7.1.3 wvnu
COrNacHO KOHCTPYKTUBHbBIM TpeboBaHuaMm, npmueegeHHbiM B CI1 63.13330.2018 (10.3).

(M3meHeHHas pegakuus, M3m. N 2).

8.3.7 AHKepoOBKa apmaTypbl

Mpu xecTkoM conpskeHUn ctanexene3obeToOHHbIX AaNeMeHTOB Mexay cobon (6anok ¢ KONIOHHaMU U
ap.), ctanexene3obeTOHHbIX 3MNEeMEHTOB C XXene3obeTOHHbIMM UNU cTanbHbIMKU criegyeT obecneynBaTtb
nepegavy ycunum narnbaroLmx MOMEHTOB Ha SNEMEHThI XXECTKOW apMaTypbl.
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8.3.8 CTbikn anemeHTOB
8.3.8.1 CThbIKM 311EMEHTOB XECTKOWM apMaTypbl AOJKHbI 0becneynBaTth nepegavy pacveTHbIX YCUnum B
MecTax CoeaVHEeHNs1 aNEMEHTOB.

KOHCTp)/KLI,I/IFI COeMHEHNS] 3NEMEHTOB >KECTKOW apmatypbl  Mexay coboli BbINOMHAETCA B
cooTBeTCTBUMN C TpeGOBaHVIFI, npegbAasiidemMmbiMn K COeAUHEHUAM CTallbHbIX KOHCprKLI.VIVI C Yy4yeTom
TEXHOITormm 66TOHVIpOBaHVIF|.

8.3.8.2 Ctblkn rmbkon apmatypbl OOMKHbI NPUHMMATLCA B cooTBeTcTBUM C TpeboBaHuamu Crll
63.13330.2018 (10.3).

(M3meHeHHas pegakuus, M3m. N 2).
8.3.8.3 CTbIKM eCTKON apMaTypbl AOMKHbI yAoBReTBopATb TpeboaHunsam CI1 16.13330.2017 (14).

(M3meHeHHas pegakuus, Mam. N 1).

8.3.9 PacnonoxeHue ynopoB*

* IameHeHHas pegakums, Mam. N 1.

8.3.9.1 PacctosiHue B CBETY Mexay rMBKAMMU yrnopamu OOMmMKHO BbiTb He MeHee 3, , rae o 4y, -

AnameTp CTepxHs ynopa. PaccTtosiHme oT BepxHero KoHua yrnopa 4o noBepxHOCTu 6eToHa JOMKHO BbiTb He
meHee 20 mm unu 1,5 gnameTpa cTepxHeBoro ynopa. PacctosiHne B cBeTy Mexay NOBEPXHOCTLIO KECTKOM
apmartypbl 1 ynopoMm 6e3 yyeTa ronoBku (Npy pacnonoXeHn yNnopoB Mexay NnosikaMu XecTKOn apMaTypbl)

AOIDKHO BbITb He MeHee 5 4y, .

(N3meHeHHas pegakuusa, Mam. N 1).
8.4 Tpy606eTOHHbIe KOHCTPYKLUU

8.4.1 Obwme nonoxeHus

8.4.1.1 [Ona obecneyeHmss 6e30NacHOCTM UK IKCNIyaTaUMOHHOW NPUrOAHOCTU TPYBOBETOHHbIX
KOHCTPYKUMIN MoMMMO TpeboBaHWi K pacyeTy cnegyeT BbINOMHATb KOHCTPYKTMBHblE TpeboBaHMsA K KX
pasMepam 1 apM1MpPOBaHNIO.

(M3meHeHHas pegakuus, M3m. N 2).

8.4.2 Tpe6oBaHus K pa3mepam
8.4.2.1 lpuBedeHHble B HacTodleM cBofde npasun OpMyrbl Afs pacyeTHbIX COMNpPOTUBNEHWIA

6eToHa TpyOOBETOHHBIX KOHCTPYKLUMA NPUMEHMMbI NS 3HAYEHWI fp fﬂ'p B npegenax ot 0,0064 go 0,046.

I'Ipw OPYrnx COOTHOWEHUAX TOJWUHbI CTEHOK pr6b| n ee anameTpa, pacHeTHble COonpoTuBIiEeHUA bGeToHa B
cocCcTaBe pr606eTOHHOI71 KOHCTPYKUMM OOJKHbI onpenendTtbCcqda Ha OCHOBe NCMbITaHWI OMbITHbIX 06pa3LI,OB.

8.4.2.2 Pasmepbl TpyOOOGETOHHbIX KOHCTPYKUMA  OOIDKHBI  ObITb  HE  MeHee  3HaYeHWuH,
obecneynBatoLLnX:

- BO3MOXXHOCTb pa3meLLieHs1 apMaTypbl, ee aHKEPOBKN U COBMECTHON paboTbl ¢ 6€TOHOM;
- OrpaHu4eHne rMbKOCTU CKaTbIX SIEMEHTOB B COOTBETCTBUM C 8.4.2.3.

8.4.2.3 Pa3mepbl Ce4YeHuin BHELEHTPEHHO CXaTbiX 3NeMeHTOB Ans obecrneyeHunst MX XXEeCTKOCTU
crnefyeT NpuYHUMaTb TakUMmK, 4Tobbl MOKOCTb MX NPUBEOEHHOrO K MeTanny Tpybbl cedeHus ED fz',.gd (r.3
npunoxexus M) He npeBbIIana:

120 - onsa KONoHH 1 nosicoB depwm;
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150 - ans octanbHbIX 3NEMEHTOB.

8.4.3 TpeboBaHus K y3namM NPUMbIKaHUA OKPYXKaloLWMUX KOHCTPYKLUN

8.4.3.1 B mecTtax nepegaym Harpy3ok Ha Tpyby OT NMpUMbIKAKOLWMX KOHCTPYKLMIA B TPyGOOGETOHHOM
KOHCTPYKUMM [OMMKHbI OblTb YCTAHOBMEHbl YNOpbl AN NepepacrnpefeneHnss yeununm mexgy Tpyobon wm
OETOHHBbIM (>ken1e306€TOHHbBIM) SOPOM.

B kauyecTBe ynopoB cregyeT MCMoNb30BaTb MNPMBAPEHHbIE K BHYTPEHHEN MNOBEPXHOCTM TpyObl
CTEPXXHU UNWU NNACTUHbI, NN cnegyeT ycTaHaBnueaTb 60NThbl, NPOMNYyLLEHHbIE CKBO3b CTEHKM TPYObI. YNopsbl
nponyckaTcs BHYTPb TPyObl Ha 1/4 ee BHYTpeHHEro anameTtpa

Ynopbl OOMKHbI OblTb YCTaHOBMEHbl BAONb OCKM TpyHGOOGETOHHOro anemeHTa Ha y4vacTke AOSIMHOW
paBHOM ABYM AnameTpam Tpybbl B KaXayto CTOPOHY OT y3na nepefayv Harpysku.

Ynopbl crieayeT pacnpenensaTb paBHOMEPHO MO CeYeHuo TpyObl U ee AnnHe.

B ogHOM ceyeHunn cnegyeT yctaHaBnmBaTh He 6ornee YeTbipex 6HONTOB, PACNONOXEHHbIX PABHOMEPHO
MO OKPYXXHOCTW TpyObl. Boonb ocu Tpybbl MecTa pacctaHoBKM B60ONTOB crieqyeT casBuratb Tak, YTobObl pagbl
6ontoB o6pasoBbiBanu cnupanu. CeyeHusi, B KOTOPbIX YCTaHaBnMBalOTCsA OONTbI, paccyMTbIBAIOTCS Ha
NMPOYHOCTb C y4eToM ocnabneHuni cteHok Tpybbl. [pn HeQOCTAaTOYHOM NPOYHOCTU, TOMLMHY CTEHOK BOKPYT
oTBEpCTUN Nop 6onTbl HEOBXOAMMO yBENNUMBATL 3a CYET NPMBapPKU Haknagok. Yncno npMeBapeHHbIX ynopoB
C BHYTPEHHel CTOPOHbI TPybbl HE orpaHMymnBaeTcsd. [insa paBHOMepHON nepegayun ycunun ¢ Tpybel Ha 6eToH,
C KaXkaoW CTOPOHbI OT y3na nepegayun Harpy3km OIMKHO ObiTb YCTAHOBEHO HE MEHEE BOCbMW YMOPOB.

(N3meHeHHas pegakuus, Mam. N 1, 2).

8.4.3.2 Tpebyemoe no pacyeTy 4YUCIO YNOPOB OMNpeAenseTcs nepenaroLlencs Ha HUX Harpy3kom, mx
NMPOYHOCTBIO Ha CPe3 U NPOYHOCTLI BGETOHA Ha CMSITUE MOoJ, YNOPOM.

HarpyaKa Ha ynop BbIHYNCIIAETCA, nCXoaqd n3 cnenyrwmx npennocbIiok:

- ycunus, nepegaBaemble B y3re NpUMbIKaHUS KOHCTPYKUMIA Ha Tpyby, nepepacnpenenstoTca Mexay
BETOHHBIM (>kene306eTOHHbIM) A4POM UM TPYOOW Kak Mexagy ynpyruMyM Tenamu - npornopuuoHanbHO KX
XKecTKkocTsaM. M3rmbatowme MOMEHTbI nepepacnpenenstoTcd MNponopUUOHAanbHO U3MMOHBIM XKECTKOCTSM.
Cwvnbl, HanpaBneHHble BAOMb MPOJONBHOM OCu TpyObl, nepepacnpedensioTcs MNpPONOpPLMOHanbHO

KECTKOCTAIM Ha pacTskeHue-ckatue. MMpu pasubix anuHax ( Ly, L2 ) TpyGOGETOHHBIX 3MEMEHTOB,
PACMONOXEHHbIX C 06eMX CTOPOH OT yara nepefadyn Harpysku, Uiv Npy pasHbiX pasmepax CeuYeHwn aTux
anemeHTOB (Npu pasHbix H1fy, E;l,un B4y, F5.5) nepepatoweecs ycunve pacnpepensieTcss mexay

3TUMU 3MEMEHTaMM MPOMOPLMOHANbHO WX MOroHHbIM xectkocTam ( Byfy Ly, Byl Lyvon By 4 T L,

Eydy iy
- yrlopbl paccynTbiBakOTCA Ha Ccpel3 OT ﬂ,eﬁCTBMﬂ YCMHMVl, nepegarwmnxca Ha 6eTOH;

- 0eToH sgpa paccunTbiBaeTcs Ha cmatue B cootBeTcTBUM ¢ CI 63.13330. B Tom cniyyae, ecnm ynop
XECTKMW, MpU pacyeTe Ha CMATMEe MpUMHUMAaeTCs, YTO [AaBreHwe ynopa Ha ©OeToH pacnpegeneHo
paBHOMEpPHO MO Mfowagu NpoekuMn yrnopa Ha HopmarbHOe ceyeHue anemeHTa. B crnyyae, ecnu ynopbl
rmbkue (Tvna ctag-6onToB), TO AaBneHue ynopa Ha 6eTOH NPUHMMAaeTCHa NO TPeyrofibHOW anpe no AnvHe
ynopa (ot kpas 6eToHHOro sgpa - no paguycy). lNMonepek ocu ynopa Harpyska Ha 6eToH pacnpepgeneHa
paBHOMEpPHO MO nNpoekunn ynopa. Npun 3ToM NpuHMMaeTcs, YTo BAOMb OCK yropa (0T kpas 6eToHHOro sapa -
no paguycy) BCst Harpy3ka npuroxeHa B Npegernax Tpex HAauMeHbLUMX NOMePeYHbIX pasmMepoB yrnopa;

- PV BbIYUCIIEHMU KECTKOCTEel GETOHHOIO Aapa NPUHMMAaETCA HavanbHbIA MOAYMb YNpyroctn 6eToHa
NPy KpaTKOBPEMEHHbIX Harpyskax Zpp. Mpu HanMuum NpogoribHOM CTEPXKHEBOM apmaTypbl B Afpe, B

pacyeTe mncnonb3yeTca I'IpI/IBeLI,EHHbIVI MoAynb ynpyroctm marepuana. I'IpMBe,u,eHMe BbIMOJNTHAETCA KaK npu
pacTaXXeHUn-cxxaTtnu,

- ycunu4, npunoxeHHbole B y3ne, HanpaBJieHHble BOOSb I'IpO,lJ.OJ'IbHOIZ ocu pr6b| N npuxogdauimeca Ha

3MeMEHT C KaXk[oW CTOPOHbI y3Ma, AOMMKHbI ObiTb BOCMPUHSTEI BCEMMW YOPaMu, YCTaHOBIEHHBIMU Ha 3TOM
anemeHTe. [pu 3TOM ycunusa pacnpeaensoTcs Mexay yrnopamu rnopoBHy;
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- CYMMapHbI U3rnbaroLLmii MOMEHT, NPUMNOXEHHBLIN B y3ne U NPUXOOALLUMACA Ha 3MNEMEHT C KaXaoun
CTOPOHBbI Y3ra, JOMKeH OblTb BOCMPUHAT yropaMu, YCTaHOBIEHHbIMU Ha 3TOM anemeHTe. Npn atom ycnnus
pacnpegensaTca Mexay AByMS napaMmy AnameTparnbHO NPOTUBOMOMNOXHbBIX PSAO0B YNOPOB, PaCcnONOXeHHbIX
Hanbonee 6IM3KO K NIIOCKOCTM AEUCTBMS CYMMapHOro MOMeHTa. Bce ynophbl B yka3aHHbIX psiaax Harpy»KeHbl
MOPOBHY;

- pacyeT Ansi Hambornee Harpy>XeHHbIX YyNopoB BbiNosnHseTcsa B cootTBeTcTBum ¢ CIT 16.13330.

(N3meHeHHas pegakuus, M3m. N 1).

8.4.3.3 [lonyckaeTcs He ycCTaHaBnuBaTb YMopbl B Criyyasx, korga npuMmeHsieTcsl 0cobo >kecTtkast
KOHCTPYyKUMS y3na, obecneuynBatowlas nepegady yecunui OoT NpUMbIKaIOLWMX KOHCTPYKLUMI Ha BeToHHOoe S4po
n TpyBy KaK OT XeCTKoro Tena.

(M3meHeHHas pegakuus, M3m. N 1).

8.4.3.4 B y3nax NpuMbIKaHUS OKPYXXatoLWMX KOHCTPYKLMUA AOSMKHbI ObiTb BbIMOSTHEHBI HEOGXOAMMbIE
pacyeTbl MPOYHOCTU TPYObl M OOMNONMHUTENbHBLIX 3reMeHToB y3na B cootBetcTBuM ¢ CIT 16.13330. lMpun

OENCTBUM NPOOOSIbHOW CUnbl C M3rMOOM, pacyeTHOE COMPOTMBIIEHWE MeTanna TpyObl MpUHUMaeTcs
MOHWKXEHHbIM B cooTBeTCcTBUM € 7.2.1.2.

8.4.4 TpeboBaHMsA K apMUPOBaAHUIO
HapyxHbiti crioli 6emoHa mex0y CmepXHAMU rpoOosibHOU CMepXHEe8ol apMmamypbl U CMeHKamu
mpy6nbi

8.4.4.1 HapyxHbIin cnon 6eToHa Mexay CTEPXHSAMMU NPOAOSIbHON CTEPXXHEBOW apMaTypbl U CTEHKaAMMU
TpyObl OormkeH obecrneudnBaTb COBMECTHYH paboTy OeToHHOro sapa c TpyboRl, COBMECTHyk paboTty
apmaTtypbl ¢ 6eTOHOM, aHKEPOBKY apMaTypbl B 6€TOHE M BO3MOXHOCTb YCTPOWCTBA CThIKOB apMaTypHbIX
3M1EMEHTOB, KA4eCTBEHHOE W3rOTOBIEHNE KOHCTPYKLMI, CBA3@HHOE C YKNAOKOW M ynioTHeHWeM GeTOHHON
cMecw.

8.4.4.2 TonwmHy HapyXHOro crnosi 6eToHa Mexay CTepXXHAMU NPOAONbHOW CTEPXKHEBOW apMatypbl U
cTeHkamu TpyObl (B CBETY) cnegyeT NpuHMMaTh HE MEHEe AnameTpa CTEPXKHS apMaTypbl U He MeHee 20 MMm.

Ona KOHCTPYKTMBHOW apmaTtypbl MWHUManbHble 3HAYeHUsl TOMLWUHbLI HapyXXHOro crnosi 6eToHa
NPUHMMAIOT Ha 5 MM MeHbLUEe No cpaBHeHWIo ¢ TpebyeMbiMy Ansa paboder apmaTypbl.

MuHumarbHble paccmosiHUs Mex0y CmMepXKHSIMU apMamypb!

8.4.4.3 MuvHuUManbHble PacCTOSHUA B CBETY MeXAy CTEPXHSAMW apmaTypbl criefyeT MpuUHMMaThb
Takumu, 4Tobbl 0becneymBaTb COBMECTHYIO paboTy apmaTtypbl C GETOHOM U KayeCTBEHHOE M3roTOBIIEHME
KOHCTPYKLMI, CBA3aHHOE C YKMaAKoW U YNNOTHEHNEM GETOHHOW CMECH, HO He MEHEE OuameTpa CTEPXKHS, a
TaKkke He MeHee:

30 MM - Npu rOpM30OHTaNBHOM UM HAKITOHHOM MOSTOXEHUN KOHCTPYKL MK Npy 6ETOHMPOBAHWY;

50 MM - Npu BEPTUKANIBHOM MOJTOXXEHUN KOHCTPYKLUMK NpU BETOHNPOBaHNN.

lNpodornbHoe apmuposaHue

8.4.4.4 B xene3o06eToHHOM sape TpyboOeTOHHOro anemeHTa obLLyto nrowanb cevyeHus NPoaoribHOM

CTep)KHeBOVI apMaTtypbl, ecrin OHa Tpe6yeTC$| no pacyety crnegyet npuHMMaTtb OT niowaan cedeHusa
OeToHa, He MeHee:

0,2% - B M3rnbaembiX 1 BHELIGHTPEHHO CKaTbIX ANemMeHTax npu rmbkoctn £, fi.0 =17;
0,5% - BO BHELIEHTPEHHO CXaTbIX 3fieMeHTax npu rubkocTn {, fip,q = 17,

AN NMPOMEXYTOYHbIX 3HA4YeHW TMOKOCTM 3IEMEHTOB 3HayeHue KoadduUMeHTa apMUpPOBaHus
ONpeaensioT Mo MHTEPNOMSALMH.
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8.4.4.5 BetoHHOe (kene3obeToOHHOe) AApO TPYyOOOETOHHOW KOHCTPYKLMM LOMKHO COOTBETCTBOBATb
TpebosaHuam CI1 63.13330.2018 (pasgen 11).

(M3meHeHHas pegakuusi, am. N 2).
8.4.4.6 AHKepoBKa CTEepXHEBOMW apmaTypbl, a TakKke COeOVHEeHUs CTEepXHEeBOW apmaTtypbl
)ene3obeToHHOro gapa TpybobeTOHHOro aneMeHTa AOoMkHbI yAoBneTBopsATh TpeboBaHuam CI1 63.13330.

8.5 YcTpownctBa ans obecnevyeHusi cuenneHus cTanbHOM KOHCTPYKLUUM C 6ETOHOM
8.5.1 ['mbkune un xectkme ynopbl 0b6ecneynBaoT COBMECTHYIO paboTy cTanbHOro anemeHTta n 6eToHa B
cTanexene3obeToHHbIX KOHCTPYKLMSAX.

8.5.2 CoBmecTHass pgecdopmauma (pabota) npodmnupoBaHHOro Hactuna c OeTOHOM [AOrkHa
obecneunBaTbCsi C MOMOLLBIO YCTPOWCTB ANSl MEXaHWYECKOro CLENMEHUs: TMOKUX WM XKECTKUX YMOpOB,
3aKpenseHHbIX Ha ornopax no KoHLaM HacTuna unu gecopmmpoBaHmemM roppoB Ha KOHLLax HacTuna.

Hanbonee addekTMBHbIE YCTpPOWCTBaA AN obecrneyeHuss COBMeCTHoM pgedopmaumm (paboThbi)
HacTuna c 6eTOHOM - Ynopbl ABYX TUMOB: CTEPXXHEBbLIE (TMOKNE YNopbl) UMK YronKkoBble (KECTKMUE yropbl).

8.5.3 CtepxHeBble ynopbl (CTag-60nTbl) BbIMOMHAOT B BMAE KanubpoBaHHbIX CTalbHbIX CTEPKHEN
anameTpom oT 10 go 25 MM C KPYrnow rofioBKON, MPMBAPEHHBIX K CTaribHOMY OMOPHOMY 3fIEMEHTY (PUCYHOK

8.2). lNpepnen Tekyyectn ctanu crtag-é6ontoB - He meHee 350 H/mm 2 oTHocuTenbHoe yaonvHeHne npu
paspbiBe - He MeHee 20%.

Ynopsbl B BUAE LWNunek ¢ ronoskon BeinonHsT no FOCT P 55738.

1’
—
2
3 |1 don
—_— "h"\'\%?n
4

1 - ronoBka ynopa; 2 - ynop; 3 - cBapka; 4 - ctaribHON ONOPHbLIN 3NEeMEHT

PucyHok 8.2* - CTepxHeBoM ynop (ctag-6onr)

* \ameHeHHas pegakums, Nam. N 1.

8.5.4 YronkoBble rMbkue (KecTkue) ynopbl NpeAacTaBnsaloT cobor xonogHOMOPMOBAHHBIN CTanbHOM
npodune Z-obpasHoro ceyeHus (PUCyHOK 8.1), 3aKkpenneHHbI OOHOM MONIKOW K CTarbHOMY OMOPHOMY
3MNEMEHTY C NoMoLLbto Atobenei.

MaTepuan ynopoB - OUMHKOBaHHas cTanb TOMLWMHON OT 2 Jo 2,5 MM ¢ npegenom Tekyyectu ot 270
no 350 MMMa.

(N3meHeHHas pegakuus, Mam. N 1).
8.5.5 OueHka HecyLlelh cnocoBHOCTM NPUKPeNneHns TbKMX YronkoBbIX YNopoB npu paboTe Ha caoBur
B KOMOUHUPOBAHHON KOHCTPYKLUMM [OIKHA OCYLLUECTBNATLCS NO pe3ynbTatam UCMbITaHWiA, NPOBEAEHHbIX NO

FOCT P 58336.

(BBeneH gononHutensHo, Nam. N 2).
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8.5.6 VYctpoinctBa pana obecneyeHns cuUenneHWss CTanbHOW KOHCTPyKUuMM C 6eToHOM, He
npeacTaBneHHble B HacTOsLEM CBoAe MNpaBur, cnefyeT NpoekTUpoBaTb M paccynTbiBaTb HA OCHOBaHUMU
KOMMJTEKCHBIX 3KCMEPUMEHTANbHbIX N TEOPETUYECKNX UCCEA0BaHUN.

(BBemeH gononHutensHo, Mam. N 3).
9 MNMpoeKkTUpoBaHUe CoeANHUTENbHbIX 3IEMEHTOB CTarleXxes1e306eTOHHbIX KOHCTPYKLUMI
9.1 KomGuHupoBaHHbIe 6anku

9.1.1 PacnpepeneHue caBuUrarolmnx yCUnmin no WBy o6beaAnHEHUs Xene3o6eTOHHOW NNUTbI U
CTanbHOW Ganku B CNOXHbIX Cly4Yasix BO34eACTBUN

9.1.1.1 PacnpegeneHve CABUralLMX YCUIUA & , BbIYUCIEHHLIX Mo dopmyne (6.63), mexay

pacyeTHbIMWN CeYEeHUsIMU criedyeT NPMHMMATb NO TPEYrofbHOW 3MNope C ANMHON OCHOBaHWSA d;, MPY 3TOM

, (9.1)

r

roe & - WHTEHCUBHOCTb MNOrOHHbLIX CABUTAOLLINX CUIT.

(N3meHeHHas pegakuus, Nam. N 1).

9.1.1.2 Tlpn pacnpegeneHmm OKONOOMOPHOrO CABUraloWEro YCUNUS OT MOMEPEYHbIX CUN
SPQ cnegyet MNpUHUMATb, YTO WHTEHCUBHOCTb COOTBETCTBYHLUMX MOFOHHbIX  CABUralWmMX Cwn

SPQ nameHsietcsa B obe CTOPOHbI MO I'IpﬂMOJ'II/IHeVIHOIZ anpe OT cepenHbl ONMUMHbI OKOJTOOMOPHOIo y4acTKa,
npn sToM opanHaTa B cepeanHe OKOJ1I00MNOPHOro y4acTtka paBHa

— L1389

e
o= (©.2)

9.1.1.3 Cpgsurawowee ycunve S, NPUXOAALWEECs Ha OOMH YNOp Ha | -M PacyeTHOM Yy4acTke,
onpegenseTtca no dopmyne

g - 2.80,i+ 2SN,
W =

- , (9.2a)

roe SQ, i SN, i - cABvraoLmne ycunus, onpeneneHHsle no 6.2.4.2 angd ;-ro ydacrka;

;- KONIN4ECTBO YNOPOB Ha [ -M pac4yeTHOM y4acTKe.

(BBegeH gononHuteneHo, Nam. N 1).

9.1.2 PacyeTbl N0 NPOYHOCTU OO BLEANHEHUSA XKene306eToHa u cTanu ynopamu®

* 'ameHeHHast pegakuus, Mam. N 1.

9.1.2.1 Cpeurawowee ycunue S}: , npuxogsdilieecs Ha OOWH ynop, OOMMKHO COOTBETCTBOBATb
CrnefyLmUm yCrioBUsM NPOYHOCTK:

S, By, (9.3)
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roe f.g- Hecylwas cnocoGHOCTL yropa Ha casur, kH, npuHumaemas:
- NS YNOpOB B BuAe NpoKaTHbLIX LLBENepoB, ABYTaBpOoB, yronkos 6e3 nogkpennsowmx pebep

Fg=055(t 4 +058, b4 f10R; | (9.4)

- Ansa rbKux ynopoB B BUAE KPYIMbIX CTEPXHEN Npn 2,5 < | {4 = 4,2

By = 0,24id OB, | (9.5)

- Ans TMbKMX yNnopoB B BUAE KPYIIbIX CTEPXHEN npy [ 4 = 4,2

By=d fI0R, (9.6)
Ans rMBKMX yNopoB B BUAE KPYITbIX CTEPXXHEN A0MKHO GbiTb, KPOME TOro, BbINOMHEHO YCroBue

Sp 20,0634, Ry, 9.7)

rae s - cymma paguyca 3akpyrieHus 1 Hanbonblueil TONMWMHLI MOMKM NPOdnns, CM;

£y, - TONWWMHA CTEHKM Npoduns, CM;

[ - ONVHa KpYrnoro CTepXkHsi rMbkoro ynopa, cM;
& oy - OMAMETP CTEPXKHS TMBKOro yrnopa, cM;
&4 - WUMPUHA NOLWAAN CMATMS BETOHA YrOPOM, CM;

Rb, R),— npuHUMatoTcsa cornacHo 6.2.1.3, Mlla;

Y - NPMHMMaETCA cornacHo 6.2.1.3;

- ons rmbkmx YroJIKOBbIX YNOpPOB R’d npuHMMaeTcs cornacHo 8.5.5;

- ANA HenpepbIBHbIX rpebeHYaTbIX YNopoB U3 CTarbHbIX NOMOC, NPMBapUBaeMbIX K BEPXHUM nosicam
cTanbHbix 6anok, .; npuHMMatoT B cooTBeTcTBUM C TpeGoBaHuamu CI 35.13330.

(M3meHeHHaa pegakums, Uam. N 1, 2, 4).

9.1.2.1a lNpu ycTponcTee NAuTbl MO NPOMUINPOBAHHOMY HacTuIly He0b6XoONMO yUYnUTbIBaTb CHDKEHNE
HecyLlen cnocoBGHOCTU rMBKUX YNopoB Ha casur F.; B 3aBUCMMOCTM OT OpueHTauun npoduiupoBaHHOMo
HacTuna OTHOCUTENbHO cTanbHOW Oanku. [Ona cTtag-00MnTOB M YrONKOBbIX YMOPOB CHWDKEHME HEeCyLewn
CMOCOBHOCTU  y4YMTHLIBAETCA YMHOXKEHWEM Hecyllen CrnocoBGHOCTM Ha casur Py Ha noHwkKaroLwmii

Koatppuument Kk unn k;:
k, - noHmxatoLwmii KoaULIMEHT NP pacnonoXeHnn rop HacTuna nonepek 6anok, pasHbIN:
npu h, 285mmu by = h, k=1,
npu h, <85mmu by = h,
by(hy, —h,)
hf\/g , (9.72)

7

k, =0,7

rAe M, - KONMYECTBO YNopoB B OAHOM rodpe, NPUHUMAETCS PaBHbIM:

1, ecnu B kaxaon rocppe yctaHosreH 1 ynop,
2, ecnu B Kaxkgon rodope yctaHoBMeHo 2 ynopa u bonee,

b[,, hn - LUMPUHA NOfKM 1 BbICOTa rochpa HacTmna (CM. pucyHok 5.1),
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h,,,,- NonHas BbicoTa ynopa (NpuHUMaeTcsi paBHbIM He Gonee F,, +75 Mm);

k; - noHwxkatoLWMin KO PULMEHT NpK PACcMONOXEHUN rodp HacTuNa BAOMb 6anok, paBHbIi:

b()(hcm — hn) <1

2
h;

[donyckaeTcsa NnpMMeHATb MHbIE NOHWXatoLWmne koapdurLmeHTsl Ha ocHoBaHun HA.

k=06 (9.76)

(BBeneH gononHutensHo, Mam. N 1).

9.1.2.2 Cpsuraiowee ycunue 2, KH, NpUxogswleecs Ha OOWH HAKIOHHBIA YNOp W3 apMaTypHOIl

cTanu Kpyrnoro cevyeHusi (rMagkoro Unm nepuoguyeckoro npodumnsl) unvM Ha ogHy BeTBb METNEBOro yrnopa,
[OJMKHO COOTBETCTBOBATbL CMEAYHOLLMM YCMOBUSIM:

S = 014 Y, R, cos i+ d gy fT0R, sin o, (9.8)

S =014, RJ, (cosce+08sm ) (9.9)

roe A, - NoLaaL NoNepeyHoro CeueHNs CTEPXHS yriopa U BETBY yropa, CM 2 ;
Cf.- YrON HAKIoHa yropa K NOBEPXHOCTM CTaSlbHOW KOHCTPYKLMN.

Onsi ynopoB, pasBefeHHbIX B nnaHe, B popmynbl (9.8) n (9.9) BMecTo cos CfcnegyeT NnoAcTaBnsATb
nponssedeHne Cos - Cosfd, roe - yron mexay ropusoHTanbHON MpoeKuMen ynopa v HanpasreHnem
OencTBus casuratroLlen cuneol.

Cposuratowee ycunume, BOCMpUHMMaemMoe CxXaTbiIMW HaKIOHHbIMU ynopamMmun, He OOJDKHO npeBblllaTb
25% nonHoro casuratowiero ycunus, /J,eIZCTByPOUJ,eFO Ha pacc4ynTbiBaeMOM y4acTke.

(M3meHeHHas pegakuus, M3m. N 1).

9.1.2.3 MNMpn 06beanHEHNN Xene3006eTOHHOM YacTu CO CTarbHOM C MOMOLLbIO HAKIMOHHbIX YNOPOB U3
MONOCOBOW CTanu TONWMHON 4, 0T 8 oo 20 mm u wwupuHon ot 20 go 80 MM capurawllee ycunve S}:'
npuxoasiieecss Ha OgMH yNop UNn Of4HY BETBb METNEBOro yrnopa, criegyeTt npoeepAtb no dopmyne (9.8),

3amMeHsd danz BbIpAXeHNeM iy /A (rae £y, - om).

(M3meHeHHas pegakuus, M3m. N 1).

9.1.2.4 Ecnu HakINOHHbIE UMW BepTUKarbHbIe YNopbl HAXOAATCS B BbICOKOM kerne3o6eToHHOM pebpe u
NPUMEHATCA ANA BOCNPUHATUA B HEM MaBHbIX pacTtArMBaroLnx HaI'IpH)KeHI/IPI, pacTtdarnearwoliue ycunma B
HaKMOHHbIX YMopax crnefyeT onpedensaTb Kak B apmaTypHbiX OTrMbax oObl4HOro xenes3obeToHa, a B
BEPTUKANbHbIX YyMopax - aHanorMyHo YCunusaM B XOMyTax 0Obl4HOro enesobetoHa. [onyckaetcs
OOCTAaTOYHOCTb CceYveHuna ynopa Ana BOCMPUHATUA B HEM 3TOrNo pactarmBarollero ycunua um C,EI.BI/IFaIOLIJ,eVI
CUMnbl MeXay Kene3obeToHOM U CTanbio NPOBEPSiTb HE3aBUCUMO U 3HAYEHWUST YCUIUIA HE CYMMUPOBaTh.

(M3meHeHHas pegakuus, M3m. N 1).

9.1.2.5 Pacyet KOHCTPYKUUKn 06'beﬂ,|/1HeHV|ﬂ Ha XeCTKMX ynopax cnenyet BbIMOJIHATb N3 YCI10BUA
Sh < 2RFJAb. dr, (9-93)

roe S}, - casuraollee ycunue, NPUXoAsLLEecs Ha OAWH yNop nNpy pacyeTe no NpoYHOCTY;

Ab? dr- NNowagb NOBEPXHOCTN CMATUA f6eToHa ynopom.
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I'Ipvl C60pHOIZ KenesobeToHHON nnuTe U pacnonoXxeHnn ynopoB B npoemax MinTbl pacyeTHOoe
conpoTtuBneHune RJ’J cnenyet npuHMMatb MO Knaccy 6eToHa nnuThI, a TONLWHMHY NOANMMBKU HE BKIKOYaTb B

nnowaab CMATUA. anI pacnonoXeHnn ynopos B NMPOAOJNIbHbIX LWBaxX MiUTbl nnowanb CMATUA cnenyet
y4uTbiBaTb MOJSIHOCTbHO, @ paCHEeTHbl€ CONPOTUBIIEHUA - NMPUHUMATb MO Knaccy ©eToHa 3aMOHONMYMBAHNSA

LLIBOB.
Ecnn xecTtkne YNopbl pacnoJioXXeHbl B Xene3obeToHHOM pe6pe nnn ByTe, npenesibHble 3Ha4YeHUuA

S}, cnepyeT ymeHbLuaTb, yMHOXas npasble YacTu gopmynsl (9.9a) Ha 0,9 npw l,de,. 2 b,,m > l_.3bd,. N Ha

0,7 npu b,;, <1,3b,, , roe by, - wupvHa nnowaan cmsatus 6etoHa ynopom, b,y - wupuHa pebpa unv ByTa
Ha ypOBHE LieHTpa TAXXECTW pacyeTHOMN NMoLaan cMsaTus 6eToHa yrnopom.

(BBemeH gononHutensHo, Mam. N 1).

9.1.2.6 PacuyeT ynopoB Ha koHLEeBOe oTpbiBatolee ycunue S, BbinonHsetcs no CrM 16.13330 kak
ONS KOHCTPYKLMK, paboTatoLLen Ha pacTsXKeHe.

(BeegeH gononHutensHo, Nam. N 1).

9.1.2.7 PacuyeT KOHCTpyKUMM ob6beauHeHus KOMOWHMPOBAHHbLIX 6amnok C MOHOMUTHOW NIIMTOW
nocpeacTBOM apMaTypHbIX CTEPXKHEN-YNOPOB CriedyeT BbiNOMHATL U3 YCroBuUS

Sy <Py, (9.96)
roe S),- coBurarolee ycunve, NpUXOAsLLEECs Ha OAVH YNOp NPy pacyeTe o NPOYHOCTY;

P. ;- Hecyllas cnocoGHOCTb ynopa Ha CABWI, onpefernsiemasi C y4eTOM CABWIOBbIX YCUNUI B 30HE

KOHTaKTa Mexay cTanbio 1 6eToHoM no dopmyne
_ 1,23R A, + Tra(2h, +bf —t, + 2bl ) o+ 6Rbr“:do

By
: Y1 Y2 Y3 (9.98)
l,ogﬁsz,?_ 0,3gﬁ50,x
npu l ' d, '

3aecb R.\" pacyeTHOe CONpPOTUBMEHUE CTEPKHEBOW apMaTypbl CTEPXHA-YNOpa Ha pacTAXeHne;
AI\.- nrowagb apMaTypHOro CTepXXHA-ynopa;
ds - QuaMeTp apMaTypHOro CTEPXHS-yrnopa;
1 =115, v, =25, Y3 =13,
T g, - Pac4eTHOe ConpoTUBIIEHNEe COABUTY NO KOHTAKTy MexXay CTarnbio 1 ©eToHOM cornacHo 9.2.2.3;

C - Lar apMaTypHbIX CTEPXXHE-YNOPOB BAOSb NponeTa Ganku, NponyLeHHbIX CKBO3b OTBEPCTUS;
R;, - pacyeTHOe conpoTuBneHne 6eToHa Ha cxaTue;

bf- - LULMPUHa BEPXHEN NOJIKN CTanbHOro AByTaBpOBOro npoduns;

1,,- TONUMHA CTEHKN CTarbHOro ABYTaBpPOBOro Npoduns,

hw- BbICOTa CTEHKM CTanbHOro ABYTaBPOBOro nNpoduns;

do- AvaMeTp OTBEPCTUS B CTEHKE CTanbHOro ABYTaBpOBOro Npoduns;

b, - paccTosiHMe oT cTeHKM [BYTaBPOBOrO NPOKIIS O TOpLa NPOodMIMpoBaHHOro HacTuna. B cnyyae

h__!' —ly b.}" —ly
ecrm by >T, TO B chopmyrie (9.98) crieqyeT npuHMMaTh b = 2

"eomeTpuyeckne xapakTepucTUKu ceveHnsd, ncnonb3yemole B popmyne (9.98), cnegyeT npuHumaTth C
y4yeToMm pucyHka 9.1a.
(BBeneH gononHuTensHo, Nam. Ne 4).

86



1 - ctanbHasa 6anka; 2 - NpodUNMPOBaHHbLIN HACTUI; 3 - apMaTypHbIN CTEPXKEHb-YNOP; 4 - 6eToH; 5 -
CTepXXHeBasi apMmatypac nepekpbITms
PucyHok 9.1a* - KOHCTpyKUMA cTanexene3o6eToHHON 6anku ¢ NnpuMeHeHUeM cTepXHen-ynopos,
nponyLleHHbIX Yepe3 OTBEPCTUSA B CTEHKe cTanbHOro npoduns

* BBegeH gononHutensHo, Mam. Ne 4

9.1.3 PacuyeTbl MO MNPOYHOCTU OOBLEAMHEHUSs XeJle306eToHa M CTanu BbICOKOMPOYHbLIMU
6onTtamu, o6XXMMaroLWMMK XKene3oobeToH

9.1.3.1 3HaueHve ycunua Ny, HaTsKeHWs BbICOKOMpPOYHOro 6GonTa creayeT onpeaensTts Mo
dopmyne

Npy = Npg p — 4N (9.10)

roe &V hb,n - KOHTPONVPYEMOE ycunue HatskeHus 6onTa;

M - noTepy ycunuin HaTsKeHuMst OT ycafku W nonsyvyectu GeToHa NnuTbl M Crod pacTtBopa Mopg
NANTON.

Mpu KoHCTpyKuMn BGonToBoro obbeamHeHus Mo pPUCyHKy 9.1 noTepu gonyckaeTcs onpeaensaTb Mo
dopmyne

AN = Ny, (0,23 0,00258) 9.11)

roe #- CymMmapHas TOfLWMHA MAWTbl M Crosi pacTBopa MO OCU OTBEPCTUS!, MPUHMMAaeTCs B CaHTUMETpax,
JomkHa bbiTb He Bornee 50 cm.
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1 - BbICOKONPOYHbIN 60nT; 2 - oTBEpcTUE B 6eToHe; 3 - apMaTypHbIN Kapkac; 4 - pacnpegenvrensHas
nogknagka

PucyHok 9.1 - KoHcTpykumsa 60nToBOro o6begnHeHMs
9.1.3.2 Bo (ppMKUMOHHOM COEOUHEHUN Xene300eTOHHOM NNUTblI CO CTalbHbIM NOSICOM (4Yepe3 crnow

LUEeMEHTHO-NeCc4YaHoro pacTtBopa win npum HenocpeacTtBeHHOM KOHTaKTe) npu ycrnoBun OYUCTKU MNOdACa
casurarwulee ycunue, npuxogdweecda Ha oauH BbICOKOI'IpO‘-IHbIﬁ ©0nT, AOMKHO COOTBETCTBOBATL ycnosuto

1,
S EE W My (9.12)

roe Nh,;, - yCUNMEe HaTsPKeHWUsT BbICOKOMPOYHOro 6onTa, onpeaensemoe no cgpopmyne (9.10);
i = 1,3 - koacpbmumeHT GesonacHocTy;

LL'- KO9tDULIMEHT TPEHUS, MPUHUMAEMbI PaBHBIM:

0,60 - npy OMOHOMMYMBAHMM LUBA LEMEHTHO-NecyaHblIM pPacTBOPOM WKW MPU  MOHOSUTHOW
Xene3obeToHHOW NnuTe;

0,45 - npu HenocpeacTBEHHOM KOHTaKTe COOPHOro erne3obeToHa Co CcTanbio.
9.2 XKene3o6eTOHHble KOHCTPYKLMU C XKECTKOM apMaTypom

9.2.1 NpoekTupoBaHNe coeANHEHUI 3NIEMEHTOB XXECTKOW apmMmaTyphbl
lMpoekTnpoBaHe COEAMHUTENbHBIX 3NIEMEHTOB XECTKOW apmaTypbl OOMKHO MPOBOAUTBLCS COrNacHo
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CI 16.13330.2017 (pasgen 14).

(M3meHeHHas pegakuus, M3m. N 1).

9.2.2 MNpoekTupoBaHMe rMO6KNx ynopos*

* NameHeHHast pegakuus, Mam. N 1.

9.2.2.1 lNpu paccMOTpeHNn CONPOTUBMNEHNS CABUTY MO KOHTaKTy Mexay cTanbio u 6eTOHOM B MecTax
NPUNOXEHUs1 Harpysku crnegyeT YYuMTbiBaTb BHYTPEHHWE CUMbl, MOMEHTbI, BO3HUKaKOLME OT 3NEMEHTOB,
NPUKPEnneHHbIX NO KOHUAM, WU Harpysku, AEWCTBYKOLLUME MO AMNWHE 3dfeMeHTa, pacnpegensiemble Mexay
cTanbto u 6eToHOM.

9.2.2.2 Ecnu ctanexene3obeToHHbIE CXKaTble 3NIEMEHTbI NOABEPXKEHbI 3HAYUTENBHOMY NMONepeYHoOMy
caBury (Hanpvmep, nNpv OeWCTBUM MECTHbIX MOMEPEYHbIX Harpy3oK M KOHLIEBbIX MOMEHTOB), TO criegyeT
obecneuynBaTb nNepefayvy COOTBETCTBYHOLUMX MPOAOSbHBLIX KacaTeMbHbIX HaNpshKeHUA Mexgy CTanbio U
6eToHOM.

9.2.2.3 Ecnn B MecTax MPUIIOXKEHWSI Harpy3kM WM U3MEHEHWSI MOMEPEYHOTO CEYEHMUsI MPEBLILLIEHO
pacyeTHOE 3Ha4YeHWe cConpoTUBNEHUs capury T i, TO B 9TMX MecTax CriefyeT npeaycMaTpuBaTh YCTaHOBKY
yrnopos.

Ecnn noBepxHOCTb CTanbHOMO CevyeHusl, KOHTaKTMpylollas ¢ 6eToHOM, He oKpallueHa, 06e3xupeHa,
6e3 oKanuHbl UK PXKaBuMHbI, TO B kKayecTBe T pi MOXHO WUCMOSIb30BaTh 3HAaYEHUs, NPUBEAEHHbIE B Tabnuue
9.1.

Tabnuua 9.1
Tun nonepeyHoro ceyeHust Tgg, MMa
MonHoCTb0 06eTOHMPOBAaHHLIE CTanbHble NPOdUK 0,30
Monkn YacTn4HO 06ETOHMPOBAHHBIX CEYEHWN 0,20
CTeHKM YacTUYHO 0BETOHMPOBAHHbLIX CEYEHUI 0,00
3HaveHne Tpgi , npvBedeHHoe B Tabmuvue 9.1 AN nonepeyvHbiX CeYeHWW C  MOMHbIM

06ETOHMPOBAHNEM, MPUMEHSIOT B CEYEHUAX C TOJLLMHON 3aLLMTHOrO crnosi He meHee 40 MM 1 MpU HaNU4Mm
nornepeyvyHoro 1 NpoaosibHOro apMmMpoBaHnin B cooTBeTcTBUM € 8.3.5 1 8.3.6.

9.2.2.4 Tlpun oTtcytcTBUM OoOfnee TOYHOrO MeToda, AJIMHA MPUIOXEHUS Harpysku He [OKHa
npeBbiWaTb 25 wnn F {5, roe & - MUHUMarnbHbIA NONEepPeYHblil pa3Mep KOMOHH, a [ - AfIMHA KOMOHHbI.

9.2.2.5 Ecnu rubkune ynopbl MpUKpenneHbl K CTEHKE MONHOCTbIO UMM YacTUYHO OGETOHMPOBAHHOIO
CTanbHOro ABYTAaBPOBOrO UMM NOAOBHOrO eMy CeyeHusi, TO CrieayeT yYuTbiBaTh 3HAYEHUA CUMbl TPEHUA OT
orpaHuyeHns BGOKOBOro paclumMpeHust 6eToHa CMEXHbIMU CTanbHLIMW MOMKaMM1, KOTopble O00GaBnsaoTca K
pacyeTHOMY COMPOTUBMEHUIO COEANHUTENbHBLIX AeTanei. [JononHUTENbHYI0 HEeCYLLy CNoCOBHOCTL MOXHO

NPUHATb paBHOVI anda J‘% Ka)KOoOW MOSMKM W Ons Kakporo rOpnU3oHTanbHOroO pdada C ynopamu, Kak

nokasaHo Ha pucyHke 9.2, rae k.- cooTBeTCTBYIOWIMI KOIMULMEHT TPEHMS, @S54 - HEcyLas cnocoBHOCTb

OTAENbHOro rmbKoro ynopa, npuHMMmaeTca B COOTBETCTBUM C 9.1.2.1 B 3aBMCUMOCTM OT TUNa ynopa. Ons
HEeOKpalUlEeHHbIX CTallbHbIX CeYEeHUn 3HaveHune |-LD,OI'IyCKaeTCF| NMPUHMMaTb pPaBHbIM 0,5. PacnonoxeHune

YyNopoB MPUHUMALOT B COOTBETCTBUU C PUCYHKOM 9.2.
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PucyHok 9.2 - CxemMbl ycTaHOBKM rMBKMX YNOPOB B cTanexene3obeToHHOM anemMeHTe Ha NpuMepe ceveHns ¢
XKeCTKOW apmaTypou ABYTaBpPOBOro 04YepTaHus

MpunoxeHue A*

OCHOBHble OyKBeHHble 0603Ha4YeHNA BeNU1uH

* IameHeHHas pegakums, Mam. N 1.

Ycunus, koaghhuyueHmsl pabomsl 0m 8HEWHUX Hagpy30K U 8030elicmaull, HarpsKeHUs 8 MNonepeyHoOM ceveHuu

anemeHma
Ve - koadhdULMEHT ycrosus paboTkl ynopa;
] - koahpmumeHT ycrnoBun paboTbl BEPXHErO CTanbHOrO MOsiCa, YYUTbIBAKOLWMI €ro
pasrpy3ky npuneratoLmMm HegoHanpsXkeHHbIM 6eToHOM;
Yo - KOA(hPULMEHT yCroBuin paboTbl BEPXHErO CTanbHOrO Nosca;
¥ - K03(hPULIMEHT YCroBUn paboTbl aHKEPOBKU CTEPXKHEBOWN apMaTypbl;
an
Yo, Yo, Vel - KO3(hPULMEHTbl ycnoBui paboTbl 3NEMEHTOB CTarnbHbIX KOHCTPYKUMA W
voter Te COoeaUHEHNIT:
Vi - K03(hPULIMEHTBI YCOBUIA paboTbl 6eTOHa;
i

- KOAhPULMEHT HAAEXHOCTUN MO Harpyske;

tr

Y i1 - K0adhPULMEHT ycrnoBus paboTbl CTEHOK rodpoB HACTUNA;
Y - KOS PULMEHT HAAEXKHOCTN MO OTBETCTBEHHOCTY;

Y stab - KO3(hULMEHTA HALEXKHOCTU MO YCTONYNBOCTN CUCTEMBbI;
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- KO3(PUUMEHT, YyunTbIBAOWMA BNWSIHUE NpPOAONbHOrO wu3rMba (nporuba)
3MneMeHTa Ha ero HecyLLy CNOCOBHOCTb;

- HanpaXXeHnAa B 6eToHe U B apmMartype;

- HanpsiXeHns B KpanHen dunbpe 6eToHa;

- HanpAaXXeHnA B paCcTAHYTOM BOJIOKHE GETOHHOro Aaapa;

- HanpsaXxeHune B 1-OM y4yacTke XeCTKom apMaTtypbl;

- pacyeTHOe 3Ha4YeHne ConpoTnUBIeHNA cOBUTY;

- N3rnBatoLnii MOMEHT;

- NpeaenbHbIA N3rnbarLLnin MOMEHT;

- NpoAofibHaA cuna;

- KOHTpoOnunpyemoe ycunme HataxeHua 6onrTa;

- YCNOBHaaA KpUtn4eckasa cuna;

- NnpegenbHoe 3HayYeHne NPOAOSIbHON CUMbl, KOTOPYH BOCNPUHNMAET 3JIEMEHT;

- YCNOBHaaA Kputnyeckasa cuna;

- Hecyllada cnocoBHoCcTb ynopa Ha caBur;

- nonepe4yHasa cuna;

- nonepe4yHasa cuna, BocnpnHnMmaemas 6eToHOM;

- nonepe4yHaa cuna, BocnpnHnMmaemasn pr60|7|;

- MIHTEHCUBHOCTb MOrOHHbIX COBUrAIOLLMX CUIT;
- KOHLUEBbIE YCWMUA, OTPbIBAKOLIME >KENe300EeTOHHY MNUTY OT  CTarbHOM
KOHCTPYKLMK;

- NOJTHOE KOHLIeBO€e caBurarulee ycunume;

- copvraloLlee ycunuve, NpuxoasLLmMecs Ha ogviH yrop;

- cOBurarollee ycunue no ey o6beamHeHNs Xene3o6eTOHHON NINTbI U CTarnbHOM
KOHCTPYKLWK;

- NPOAONbHOE cABuralliee ycunuve, BO3HMKalLWee OT  TemnepaTypHbIX
BO3JENCTBMN U ycagkum OeToHa, aHKepOBKM BbLICOKOMPOYHOW — apmartypbl,
BO3€NCTBUS NPUMbIKAIOLNX 3N1IEMEHTOB U T.4.;

- casurawouipe ycunua B 00beaANHUTENBHOM LLBE OT nonepeyHbIX cun;
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Ry - OKOMOOMOPHOE cABUraroLLee ycunme oT NonepeyHbIX Cu;
pe
S_ - MHTEHCUBHOCTb NMOrOHHbIX CABUraloLLMX CUI;
rg
T - COMpOTUBNEHNE YNOPOB cABUry 6eToHa No KoHUaM HacTuna;
an
T. - conpoTtuBneHne pudos, pPacnonioXeHHbIX Ha CTeHKax HacTwuna, CcaBury
rif OTHOCUTENbLHO 6EeToHa;
of - paBHOMEpPHO pacrpeferneHHas Harpyska;
k - KO3(hDULIMEHT, onpeaensemMblii B 3aBUCMMOCTU OT CXeMbl packnaiku HacTuna;
;Cl - KO3(PPULUMEHT, 3aBUCALLUMA OT BENUYUHBLI OMOPHOW peakuuu B NPUHATON
pacyeTHOW cxemMe Hepa3pesHoro HacTuna;
k; - MOHWXaOLWMIA KO3 PULMEHT NpK pacnonoxeHnm rodp Hactuna Bgonbs 6anok;
k - NOHMXaIOLLMIA KO3DULMEHT NPU pacnonoXeHnn rodp HacTuna nonepek Hanok.
0
Xapakmepucmuku Mamepuarsos
Che  F.  Ch. O ry. - KO3(MUUMEHT npuBefeHUs MaTepuarioB COOTBETCTBEHHO GeToHa, HacTuna,
by Mmo s M TP gpMaTyphl, CTAnbHOrO anemMeHTa 1 Tpy6bbi;
Y o - KOA(PPULMEHT HAAEXKHOCTU NO CTanw;
E:
Vi - KO3hPULMEHTI HAAEXHOCTU NO GETOHY;
y - KOA(PPULMEHT HAAEXKHOCTU NO apmaType;
E:
2 - KOA(PMULIMEHT KECTKOCTN CTEPXKHEBOIO YNopa;
e
Ep2 - OTHOoCcUTenbHas Aedopmanus oxaToro 6eToHa NPy HaNPSHKEHUAX, PaBHbIX #j ;
b lin - npefdenbHas (ana  cTanexene3obeTOHHbIX KOHCTPYKUMA)  OTHOCMTEmnbHas
: Aedopmauns 6eToHa B ypOBHE LIeHTpa TSXKECTU ero NonepeyHoro ceveHuns;
£, - OTHOCUTenbHasa Aedopmaumsa pacTaHyTON apMaTypbl NPU HANPSHKEHUAX, PaBHbIX
58
L
By oTHOCUTENbHAasA AedopMaLms pacTAHYTOW CTarbHOW YacTu 3NEMEHTA;
8,5
€ oTHocuTenbHas AedopMaumsa pacTaHyTOM XEeCTKOM apmMaTypbl;
st
|L - KOAPPULMEHT TPEHMS;
a - 3Ha4YEeHUe rpaHNYHON OTHOCUTENBbHOM BbICOTbI CKATOM 30HbI CEYEHUS;
Py - K0adhPULMEHT nonayyectn 6eToHa;
LoF
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- HaYarnbHbI MOZYIb YNPYrocT GeToHa NpY CXXaTUK U PacTSXKEHNH;

- Moaynb pOedopmaumm  GeToHa, onpeaenseMbli B 3aBUCMMOCTM  OT
NPOAOIMKUTENBHOCTU AEUCTBUSI HArpyskM U C y4eTOM Hanuuusi Win OTCYTCTBUS
TPELLUVH;

- NpMBEeAEHHbIA MOAYNb YNPYrocTu cXaToro 6eToHa;

- MoAyfb ynpyroct 6eToHa npv SNUTENbHOM AEWCTBUM Harpy3Kku;

- MOZynu ynpyroctu rmMGkor apMaTtypbl, HacTuia, CTanbHOro aneMeHTa U Tpyobl
COOTBETCTBEHHO;

- HOpMaTMBHOE conpoTuBrieHne b6eToHa 0OCeBOMY CXaTuio;

- pacyeTHble CcOMNpPOTMBREHMSS OGeToHa OCeBOMY CXaTuio AN  npederbHbIX
COCTOSIHWMI COOTBETCTBEHHO MEPBOW M BTOPOW rpynn;

- HOpMaTuBHOE CONPOTUBIIEHNA OeToHa OCEeBOMY pPaCTAXEHUIO;

- pacyeTHble COMpPOTMBMEHNs GeTOHa OCEBOMY PaCTSXKEHUKO ANS NpeaerbHbIX
COCTOSIHMI COOTBETCTBEHHO MEPBOW M BTOPOW rpynn;

- pacyeTHOe conpoTuBrneHne OeToHa npu cxkatum B cocTaBe TpybGoGEeTOHHOro
cevyeHud;

- pacyeTHble COMPOTUBIEHUS apMaTypbl PAcTsXKEHUIO NS NPeAerbHbIX COCTOSIHUAN
COOTBETCTBEHHO NEPBOV U BTOPOW rpynm;

- pacuyeTHOe COMPOTUBMEHWE apMaTypbl CXKaTWi Ans npeaenbHbIX COCTOSHWUM
nepBoWi rpynnbl;

- pac4yeTHOE conpoTuBneHne wmeTanna pr6b| npn OAOHOOCHOM HanpsAXeHHOM
COCTOAHUMN;

- pacuyeTHOe COMpOTUBMEHMe MeTanna Tpybbel npu cxatum B CcocCTaBe
Tpy60OOETOHHOIO cCeyeHunss;

- pac4yeTHOe conpoTuBIrieHMe CTann pacTAXeHWUlo, CXaTuto, VI3FVI6y no npeneny
TEKy4eCTH;

- npenen Teky4ecTtu ctanu;

- pacyeTHOe COMpPOTUBIEHME NOMNEPEYHON apMaTypbl PACTSXKEHIO.

Feomempuyeckue xapakmepucmuku
- yron Ansi onpeaerneHunsi Cxatom 30Hbl B TPy60GETOHHOM ceyeHuu;

- COBUI HAcTUNa OTHOCUTENBbHO OETOHa;

- npegenbHasa WnpnHa packpbIiTUA TpeLnH B nonepeyHoM LLBE;

- Yron HaknoHa CTeHKU rodpa;

- nnowanb nonepe4vyHoro ce4eHna ynopa min BeTkn ynopa;
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- nnowaab nonepeYyHoro cev4eHna ene3o6eTOHHOW MNUTbI;

- nnowagb nNOBEPXHOCTU CMATUA 6eToHa ynopom, npu unnmnHaopnyecknx w
}J,erO6pa3HbIX ynopax - nnowaab nx gnameTparibHOro ce4eHud;

- nnowanb cevYeHna nunn ero 3remMeHTOB;

- Nnowaab NonepevyHoro ceveHnsa NpoUIMPOBaHHOIO HacTUNa WUpPUHOM 1 M;

- nnowagb ceyeHusi COOTBETCTBEHHO BEPXHEM WM HWXHEW MNOMOK ofHoro rodgpa
HacTuna;

- nfowagb MOoMepeyHoro CeYeHUsi pacTsHYTOW 30HbI CTEHKM OfHoro rodpa
HacTuna;

- nnowaab NonepeyHoro ceveHnst metarnna Tpyobl;

- nnowaab NoNepeyvyHoro CeYeHnsa CTePKHEBOM paCTﬂHYTOVI apmMaTtypbl;

nnowagb NONepeyHoro Ce4YeHns CTEPXHEBON CXXaTon apMaTypbl;

nnouwaab nonepeYyHoro ce4eHUd ctanbHOro anemMeHTa;

- nnowaab NonepeyvyHoro ceveHns nonepeyHomn apmMaTtypbl;

- nnowaab NpUBeaEHHOro CeYEHUS;

- nnowagb MOMEepPeYHOro CeYeHUst HEeTTO CTanbHOW KOHCTpyKuuu  Barku,
paboTatoLLen COBMECTHO C NPOAONBHOM apMaTypou;

- N3rMbHast XXeCTKOCTb npmuBeaeHHOro ce4eHnsa,

- BHELLHUA gnameTp Tpyobl;

- pac4yeTHaaA BbICOTaA NonepevyHoro ce4yeHuns cTanexene3obeToHHOro aNemMeHTa;

- MOMEHT WHEepUUN CeYEeHUs MU ero 4yactem cC YKasaHnem npuHaanexHoctmn K
J -My pacuerty;

- MOMEHT MHepLMmM ceveHuns npodmnst Ha 1 M LUMPUHbI HAaCcTUNa;

- MOMEHTbI MHEPLUW Niiowaien ceveHmst COOTBETCTBEHHO
pacTAHYTON U CXaTol apMaTypbl OTHOCUTENbHO LEHTpa TSXKEeCTU MpuBeOeHHOro
MoMNepeyYHoro CeYeHusi AreMeHTa;

- MOMEHT MHepLUMn nonepeyvYHoro ce4eHnsa CTtarnbHOro aneMeHTa;

- MOMEHT WHEepLUW MOMEPEeYHOro CeYeHUs HeTTO CTanbHOW KOHCTPYKUMU Ganku,
paboTatoLLen COBMECTHO c NpOAObHON apmaTtypou nnowazabto
f?ls ! . (npuBegeHHON k MaTepuany CTanbHOW KOHCTPYKLMK);

- MOMEHTbI MHepLUnn npnBegeHHOro rnonepe4vyHoro ceyvyeHund Ganku;

- cTaTMYECKMIA MOMEHT NIIOLLIAAM CEYEHMS CXKaTOM 30HbI BETOHA;
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- war rogp;

- cTaTMYeckne MOMEHTbl MIoWaan COOTBETCTBEHHO pacTAHYTOM M CxaTou
CTepXHeBOW apMaTypbl;

- CcTaTWYeckuit MOMEHT MrolladM COOTBETCTBEHHO BEPXHENM U HWXKHEN MOMOoK
NPOUIMPOBAHHOIO HacTunNa;

- CTaTUYECKUA MOMEHT MoLiaan CoOOTBETCTBEHHO _r'ﬂ?.gd " Ared ;
- pacyeTHbIi MOMEHT COMPOTUBIEHUS;
- MOMEHT COMPOTUBAEHUS | -l OUBPBI _J -l 4acTU ceyeHus;

- MOMEHT COMPOTUBIIEHNSI MOMEPEYHOTO CEYEHUs] HETTO CTanbHOW KOHCTPYKLMM
6ankn, paboTalowenn COBMECTHO C MNPOAOMNBHOM apmaTypol nnowagbio
ﬂs f1.|J_S (NpvBeOeHHON kK MaTepuany CTanbHON KOHCTPYKLMN);

- 3aLlUMUTHbLIN CNOW COOTBETCTBEHHO PACTSHYTON N CXXaTOW CTEPXXHEBOW apmaTypbl;

- ANWHa [-ro pacyeTHOro y4yacTka;

- rny6GuHa BblaaBnNuBaHWs O4HOro puda;

- pa3Mep ceYveHnd,;

- pacyeTHas LWMpPUHA erne306eTOHHOW NNuTL;
- LUMPpVWHA NnoLaam cMsiTus 6eToHa ynopom;

- LUMpWHa pebpa 1nmn ByTa Ha YPOBHE LiEHTPA TSHKECTU pacyeTHOW nroLlaan cMsATUs
6eToHa ynopow;

- IMaMeTp CTEepXHsa cTan-6onTa;
- QuameTp ynopa;

- OKCLEHTPUCUTET TMPUMOXEHNA MPOAONBHON CXUMAIOLLIEA CUIlbl OTHOCUTENbHO
LeHTpa TSXKECTU CEeYEeHUs C Y4YeTOM CIlyyYailHOro 3KcLeHTpucuTeTa U BIUSHUSA
NpoaonbLHOro nsrnéa;

- CHy‘—IaVIHbIIZ OKCLUEHTPUCUTET NPOAONTIbHOIO YCUNu4;

- 9KCUEeHTpucuMTeTa MNPOAONbHOM  CWUMbl  OTHOCUTENBbHO  LEHTPA  TSXKECTMU
npmuBeaeHHOro ce4eHus;

- NpornGbl 1 NepeMeLLeHNst KOHCTPYKLUIA;

- [OMOMNHUTENbBHBIA NPOrMb NNMThI 3a cHET NOAATNMBOCTM YNOPOB;
- Nporm6 NnuThbl;

- I'IpOFM6 NAMTbl OT OENCTBUS MOCTOSIHHOM W BpeMeHHOIh Harpy3ok Ha cTtaguun
JKcnnyaTtauum Cc y4eTom ee pacquHoﬁ KPUBW3HbI,
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- npenenbHO AonyCTUMble I'IpOFI/I6bI n nepemMeLleHns;

- obLas BbiCcOoTa ceveHus cTanexene3obeToHHOM KOHCTPYKUMNN;

- TONWMHa OeToHa Hag BePXHUMU NorkamMuy Hactuna,

- NpuBeaeHHaa TonwnHa beToHa B npenenax BbICOThbl Ce4eHUa HacTuna,

- PacCTOsIHVE OT HUXKHEW rpaHn CKaToro CeYEHNUs A0 TOYKM
NPUNOXEHNUS PACcTArMBAIOLWMX YCUMNWI B CTEPXXHEBOW pacTsHYTON apMaType;

Ly
N

.?E:,.y:'

- BblCOTa pa6oqero ceyeHuna;

- TonwuHa cnosi 6eToHa Hag BEpPXHEWN NOBEPXHOCTbIO roppoB HACTUNa;

- BblcOTa rodpbl HacTuna

- paanyc MHepLUMmn NPMBEOEHHOTO CEYEHNS;

)

- K03(hULINEHT, YYUTBLIBAKOLLNIA YBENUYEHNE OTHOCUTESNbHbIX AedopMauui 6eToHa

npu pasBUTUK NiacTUYecKnx aedopmaumi;

- 6ba3oBas ANUHa aHKePOBKY CTEPXXHEBOW apMaTypbl;

- pacyeTHaa aAnnHa anemMeHTa,

- LUMPMHA Onopbl NpU pacyeTe cTanexene3obeToHHbIX NuT ¢

NPOMUNNPOBaHHBLIM HACTUIOM; PacCTOsIHUE MeXay KOHCTPyKunAaMun obbeanHeHns
Yy nonepeYyHbIX WBOB, NPpU OTCYTCTBUA KOHCprKLI,VIVI obbeanHeHns - gnvHa 6noka

nnnTbl, NpU pacyeTe KOM6VIHI/IpOBaHHbIX 6anok;

- ANWHa ofHoro puda;

- YACIO CTEPXKHEBbLIX YNOPOB B OAHOM rodope;

- yncno pudoB Ha CTEHKAX OAHOro rodpa no AnvHe y4yacTka Hactuna fOT

paccmMmaTpnBaemMoro ce4eHna go onwxkanwen onopbl HacTUNa;

- paguyc 6eToHHOrO A4pPa;

- paguyc rmba B rodpax;

- pagnyc OKpPY>XHOCTH,

- paanyc CpeanHHON NoBepxHOCTU TPy6Gb;

Ha KOTOPOW pacrorioxeHa CTepXHeBasi apmaTtypa B
Tpy60OETOHHOWM KOHCTPYKLNK;

- Luar nonepeyHon apmaTypsbil;

- TOJNWMHA HAKNOHHbIX YNOpOB U3 NosI0COBON CTanu;

- cyMMa paguyca 3aKpyrneHus U HauGomnbluer TOMWUHBI

npoguns;
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- TONWKMHa Nonku rlpO(bVIJ'Iﬂ;

Ly
i - TONLLUMHA CTEHKM HacTuna;
n
t - TONLMHA Xene300eTOHHOW NMUThI;
5
£y vad - TONLLMHA NPUBELAEHHOTO KOMNbLIEBOIO CEYEHNs AN CTEPXXHEBOW apMaTypbl;
sre
ﬁp - TONLWWHA CTEHKN TPYObI;
i - TONWWHA CTEHKM npochuns;
H
Yii) Vst - pacCTosiHMe OT LEeHTpa TSHKECTM COOTBETCTBEHHO CEYeHMsi apmaTtypbl U i -TO
a1 Hafd .
’ ! yyacTka CTanbHOrO CeYEHUst OO0 OCW, OTHOCWUTENIbHO KOTOPOWM BbIYMCHSAIOTCA
MOMEHTbI;
X - BbICOTa CXXaTOW 30HbI CEYEHUS;
z!}. - paccTosiHMe i -ro afieMeHTa ceveHunst 4o F-ro LeHTpa TSXKeCTH;
= - pacCcTosiHMA OT pPaBHOAEWCTBYHOLLEN YCUIMSA CXaTus B CEYEHWM NAuUTbl A0

PaBHOOEWNCTBYIOLEN YCUNUSI PACTSDKEHUS B CEYEHWM HacTuna U CTepXHEeBOM
apmaTtype COOTBETCTBEHHO.

MpunoxeHue A (N3meHeHHasa pegakums, Mam. N 1, 2).

Mpunoxexne b*

Tunopasmepbl pudoB Ha cTeHKax rohpoB NPoPUNNPOBAHHOrO HacTUNa Ans apMUpoOBaHuUs
cTanexene3o6eTOHHbIX NAUT

* \'ameHeHHas pegakums, Nam. N 1.
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MpunoxeHue B*

AKcnepuMeHTanbHasi oleHKa XapaKTepuCcTUK cUenneHust CTaribHOro NnpoUnIMpoBaHHOro HacTuna ¢
6eTOHOM NMNUTLI

* NameHeHHast pegakuus, Mam. N 1.
B.1 MogenbHble HaTypHbIe UCMNbITAaHUSA HA COBUT U NMPOYHOCTbL CLUEeNnneHus HacTuna

Ucnbitanna Ha cosur cnegyet npoBogute no FOCT 8829 no ycnoBHOM cxeme, B KOTOPOW
NPSIMOYTrOnbHbIE NIIACTUHbI, UMUTUPYIOLLME CTEHKM rohpoB HacTMna, CBsA3aHbl Mexay cOBOM MOHOMUTHbLIM
6eToHHbIM 6riokom [pucyHok B.1 a)]. Takum obpasom, mogenvpyeTca coBmecTHasd pabota CTEHOK rodpoB
HacTuna ¢ 6eToHOM Npu B3aUMHOM CABUre.

McnbiTaHust o6pa3sLoB OCYLLECTBSIOTCS NyTeM caBUra GETOHHOIO 6510ka OTHOCUMTENbHO HEMOABWKHO
3aKpeneHHbIX CTanbHbIX NacTUH, MaTepuan v TOMLLMHa KOTOPbIX aHanorMyHbl CO CTEHKaMK UccregyeMoro
NpodUNMPOBaHHOIO HacTuUmMa.

OcHoBHble pesynbTaTbl WCMbITAHUA AOMXHbI OblTb MpeAcTaBrneHbl B BuAe 3aBUCMMOCTM casura
M 6eToHHOro 6rnoka OTHOCUTENBHO CTanbHbIX NNACTUH OT 3HAYEHWS BO3pacTalolen Harpyskun = [pUCYHOK

B.1 B)]. Mo pesynbTataMm WCMbITAHWA HE MeHee Tpex OAMHAaKOBbix O0OpasuoB ONpeaenslT CcpegHue
3HayeHuns casurarowen Harpyskm F npu i = 0,3, xapaktepusylowme XecTKOCTb CLUENMeHns Hactuna ¢
GeToHOM.

CpenHee 3HaveHWe npedenbHOW Harpy3ku F npu paspylieHnn Tpex obpasuoB xapakrepuayet
NMPOYHOCTb CLUENMEHUI HacTMna ¢ 6eToHOM.
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1 - 6ETOHHBIN BNOK; 2 - NNACTUHBI C BbILLITAMMOBKaMU;
a) - cxema UcnblTaHun; 6) - NNacTUHbI C BbILLUTAMMNOBKaMU; B) - rpacpmky 3aBUCMMOCTM CABUra OT Harpy3ku
PucyHok B.1 - MogenbHble UcnbiTaHUSA Ha COBUT

B.2 UcnbiTaHMA NNUT Ha NonepeYHbIi U3rnb

McnbiTaHua nnut Ha nonepequu?l n3rno crneayeTt npoBoauTb ANA OUEHKU BIUAHUA YNOPOB Ha
COBMECTHYI0 paboTy HacTuna ¢ 6eToHoM.

WcnbiTaHnss nnnt npoBogsAT NO OAHOMPONETHONW CXEME Ha YUCTbIN M3rMb Nog AEeNCTBMEM JTMHEWHO
pacnpeneneHHon Harpysku, NPUITOXXeHHON B YeTBEPTSAX nponeTta [pucyHok B.2 a) u 6)].
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NMunelnan warpyaa, b, ki
8 8 & 8 3
TMuwedan varpyaxa, Frb, kHimm

Y
o

PRSP A ] - han e o o i

0.1 &5
cogur MAacTHNa A, M COBWr HacTHNa A . MM

1 - NpoUNMPOBaHHbIN HacTUM; 2 - 6eToH NNUTLI; 3 - onopHas 6anka; 4 - ctan-6onT,

a) - cxema ucnbiTaHuii; 6) - onopHoe ceveHne obpasuia; B) - pe3ynbTaTthl UCMbITaHUIA 06pa3sLoB co
cTag-6ontamu Ha onopax; r) - pe3ynbTaThl UCTbITaHW 06pas3uoB 6e3 cTag-6onToB Ha onopax

PucyHok B.2 - cnbiTaHne nnut Ha nonepeyHbiin nsrnb
Harpyska Ha nnuTy npuknagabiBaeTcd C NOMOLLbIO FMAPaBAMYECKOro JOMKpaTa 1 pacnpegenuternsHon
Ganku. lNocne NPUNOXeHNs KaKOOW CTYNEeHW Harpysku M3mMepsitoT npormbbl B cepeavHe nporeTta nnntbl 1
Harpy>xeHHbIX CEYEHUsIX, a Takke COBWUI HacTuna OTHOCMTeNnbHO 6eToHa no Topuam nnuTbl. HarpyxeHue
NPOAOIKaT 4O NOTEepU HecyLLeh CNoCOBHOCTM MANThI.

B pesynbTate ncnbiTaHuin Nony4arT 3aBUCUMOCTU "Hazpy3ka-cosue" ona narnbaemMbix NinT [PUCYHOK
B.2B)ur)

[nsi cpaBHEHMS HecyLlen cnocoBHOCTM UCMbITAHHbLIX NIAUT X PacYETHYH NPOYHOCTL ONPeaEnsitoT Nno
dopmyne

X

4
PH =E be[;ﬂn—glb—wmﬂy , (B,])

roe Pu - MakcMmMarsnbHasa UcnblTateslbHaa Harpyska Ha ninTy,
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RE, - Npn3MeHHaa Npo4YHOCTb ©eToHa Ha cxaTtue;

X - BbICOTa CcXXaTou 30HbI 6eTOHa; onpeaensaeTcs no copmyne

YR
- —RE,E:- , (B.2)

roe R‘y ) An - pac4eTHOe conpoTmBieHne n nnowaab ce4eHna HacTuna,

¥, - K03thcpULMEHT ycnoBus paboTel HACTUNA;

bW |- WwWvpuHa v nponeT NMuThI,
FED - paccTodHUE OT Bepxa NNuUThbI 40 LEeHTPa THXKECTU CedeHnd HacTuna.

KoadbdpmumeHT ycnosus paboTbl HacTuna 7, xapaktepusyeT addeKTUBHOCTL paboTbl HacTuna B
KavecTBe pacTaHYyTOW apMaTypbl NnuTel. B pacyeTe npuHumaeTca MakcmarnbHoe 3HadeHne KoadduuneHTa
Y., MONy4YeHHOe MEeTOAOM CPaBHEHWUSI PACHETHOIO W SKCNepUMEHTanbHOro usrnbatolmx momeHToB. MNogbop

3aKkaH4yMBaeTCcAaA nMNpu  BbINOJNIHEHUM  YCIOBUA  paBeHCTBA pPacHYeTHOro narnbarolero MomMeHTa C
KCnepmnmeHTalibHbiIM MOMEHTOM C TOYHOCTbIO +10%.

(N3meHeHHas pegakuusa, Mam. N 1).

Mpunoxexue

OnpeneneHne reoMeTpUYECKNX XapakTepPUCTUK NPUBEAEHHbIX CeYeHU

* \'ameHeHHas pegakums, Nam. N 1.
.1 NpuBegeHHOe cevyeHUe cTanexene3o6eTOHHON NMNUTbI C NPOo(UNMPOBAHHBLIM HAaCTUIIOM

I'IpM pacyeTe MOMEHTa WMHepuun npmBedeHHOro ceYvYeHua ninnTbl C I'IpO(*)MﬂMpOBaHHbIM HaCcTU1oM
nnowaab pacTAaHYTOro OeToHa ncknYatoT, nonarasi BO3MOXHOCTb o6paaoBava B HEM TpEeLlnH.

M3rnbHas KecTKoCTb NPUBEOEHHOTO cedeHunst [ BblumcnsieTcs no doopmyrne

D= By - fhag, (r.1)

roe EEJI - MOAynb ,qe(bopmau,mm cxkatoro 0eToHa, Oﬂpeﬂ,eﬂﬂeMbIVI B 3aBUCUMOCTHM OT MPOAOITKUNTENIbHOCTU

OEeNCTBUS HarpyskM C y4eTOM Hanmuuusa TpelwmH B pacTaHyTOW 30He B cooTBeTcTBuM ¢ 8.2.27 CI1
63.13330.2018;

f?‘ﬂd - MOMEHT nHepunn npnBeaeHHoOro ce4eHmnda nnnTbl B NposieTe.

MomeHT nHepunmn npmnBeaeHHoOro nonepe4yHoro ce4vyeHunsa cTanexene3obeToHHOW NnnTbI
fred OTHOCUTEJIbHO €€ LeHTpa TAXeCTU onpenenatrT no obuwmm npasunam CconpoTuBIrieHUA Ynpyrmx
oNieMeHToOB C y4eToM nJiowann cevYeHuda 0eToHa TONMbKO CXaTOW 30Hbl, MNIOWAAEN CEYEeHUsI CXKaToMn
apmMmaTtypbl C KOSQ)(*)I/ILLVIGHTOM npmueBeaeHna apmatypbl K 6eTOHy Gl , paCTFlHyTOVI apmMmaTtypbl C

Ko3(pPMLUMEHTOM NpuBeAeHNS apMaTypbl K 6€ToHy .21 NpodMIMpPOBaHHOIo HacTuna ¢ KoadPUUNEHTOM

npUBeAeHNs HacTuna K 6eToHy Ly, :
Ired:fb +f3-ﬂ32 +f"5f-'1m +fn-0£n, (r.2)
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roe {j - MOMEHT MHepUMM CXaTol 30HblI GETOHA OTHOCUTENbHO LiIEHTPa TSXKECTU npuBeaeHHoro 6e3 yyeTa
BGeToHa pacTaHYTOW 30HbI NOMEPEYHOro CeHeHNs;
Iy, o, I'y - MOMEHTBI MHEPUMM MrlOWAaei cevyeHus HacTuUna, pPacTsHYTON U CXKaTol apMmaTypbl,

COOTBETCTBEHHO, OTHOCUTENbLHO LEHTPa TSHKECTWU NpuBEAEHHOro (C koaduuMeHTamMmyn npuBeaeHns g,

f.am L, ) nonepeyHoro ceyveHus 6e3 ydyeTta 6eToHa pacTaHYTOM 30HbLI ONPeaensioT no obwmm npasunam
COMPOTUBIIEHNA MaTepuanos, NPUHMMasl paccTosHne OoT Hambonee cXaToro BOJSIOKHA ©eToHa OO0 UeHTpa
TSXKECTU ¥y = Xy . PaccTosiHne X, OT LiEHTpa TSHKEeCTU NPUBEOEHHOro CeYeHNs NNuUTbl A0 CXaTon rpaHu

OeToHa, criegyeT onpenensTtb no dopmyne (6.37) nnu (6.38) B 3aBUCUMOCTM OT MOJIOXKEHUS HEUTPAbHOWM
OCM CeYeHus.

CymMy npuBeaeHHbIx nnowaaen cedenmns . Az n > A", 5 BbIMMCAAIOT MO hopMynam:
Dtag = Gy Ay F oA o A (r.3)

Z*’qlred = Oﬂn-’q'n + '3'5.52*’45 +'1.51*’q|.s+*’qlbv (.4)

roe 'y - nnowaas ceecos 6eToHa TABPOBOrO CEYEHNS;
L1 - KOA(PDULMEHT NPUBEAEHUS CKaTON apmaTypbl K 6eTOHY:
3 Iy
Eb,rﬂd ’
;3 - KOADULIMEHT NpUBEOEHNS PacTAHYTON apmaTtypbl K 6eTOoHy:

&5
sl (r.5)

E

_ “sred
EEJ,?‘ﬂd ’
Ly, - KO3(PPULMEHT NpMBEAEHUS CeYEHNS HAacTUNa K BETOHy:

%2 (6)

E.sf

Ay = /7.
E&,red '

n

(r.7)

roe E,g,,,.gd - MpuBeAEeHHbIN Modynb AedopmMaLmmn cxatoro 6eToHa, onpeagensembii no opmyne
Ry

Eb._ red =
Epl,red ’

(r.8)
NPV HENPOAOIPKUTENBHOM M MPOAOIKNTESNLHOM AEMCTBUAN HAarpy3Kku, 3ameHss Ry Ha Rb,jgr ;

Es,,-gd - MpuBedeHHbIN Moaynb AedopMauun pacTAHYTOW apmatypbl, onpegensembini ¢ ydeToMm
BNUsiHMSA paboTbl pacTaHyToro 6eToHa Mexay TpelmHaMmm no dopmyne

E sred =

mE (T.9)

Eplred - 3HAYEHME OTHOCWTESIbHbIX Aedopmauuin Ans TsHxenoro 6eToHa npu MpPOOOIHKUTENBHOM
OENCTBUM Harpysku npuHumaroTt no tabnuue 6.10 CI 63.13330.2018; npy HENPOOOIMKUTENBHOM OENCTBUN
Harpysku ans Tshkenoro 6etoHa a1 yed =0,0015;

I, - Koadh(PUUMEHT, yunTbiBaOLWMIA HepaBHOMeEpHOEe pacnpegeneHne OTHOCUTErNbHbIX AedopMaLmi,
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onpefensemblin no dopmyne

s ere

W, =1-082

5. (r.10)*
&5
D5 red - HaNPsHKEHWe B MPOAOSIbHOM PACTAHYTOW apMaTtype B CEYeHUM C TpelmHoW cpasy nocne

06pa3oBaHMs HOpMarbHbIX TPELLWH;

T, - HanpsbkeHve B MNPOJOIMbHOW PacTAHYTOW apmaType B CeYEHUW C TPEeLuHOW Mpu OencTBUM
paccMmaTtpvBaeMon HarpysKku.

* Popmyrna u 3KCMAMKaums K He COOTBETCTBYIOT opurnHany. - lNpumeyaHne narotosutensa 6a3bl AaHHbIX.
(N3meHeHHas pegakuus, M3m. N 1, 2).
.2 NpuBegeHHOE ce4YeHUA XKene3o6eTOHHOM KOHCTPYKLUU C XXEeCTKOW apMaTypon

JonyckaeTcsa onpeaensTe 3HayeHvre [ Mo dopmyne

D=l By i+, (B, + B 0540, (r.11)

roe &;, E - mogynu ynpyroctu 6eToHa, rmbKoi 1 XecTKo apMaTypbl COOTBETCTBEHHO;

Hy1 - moaynb aedopmaumm cxatoro 6eToHa, NPUHUMaeMblil PaBHbIM:

npn HENPOAOIKUTENTbHOM OencTemm Harpys3ku

By =085 By, (F12)
npu NpoaoIIKUTESNTIbHOM ﬂ,eﬂCTBMVI Harpysku
128
By =Ey =—"2
b = b1 = Do (r.13)

rae Py gy - KOO(PPULMEHT nonsyyectn 6etoHa, npuHumaetca no Cl163.13330.2018 (6.1.16);

I, IS, fsf - MOMEHTbl WHepuun nnowiagen cedeHun OeTOoHa, TMOKOW M KEeCTKOW apmaTypbl,
COOTBETCTBEHHO;

015
(0345, (r.14)
k. =07,

Py - KO3(PPULIMEHT, YUMTBLIBAIOLLMIA BNUAHWE OANUTENBHOCTY OENCTBUS HArpy3Kku

My
M, HoHe Gonee 2,

iy = 1+
rae M, Mj - momeHTbl OoTHOCUTENbHO LeHTpa Hamboree PacTSHYTOrO UMM HauMeHee CXaTtoro (Mpwu

LENMKOM CXaTOM CEeYeHUWN) CTePKHA COOTBETCTBEHHO OT AENCTBUS MOSIHOW Harpyskum uM OT OencTBus
NMOCTOSIHHBIX U ANUTENbHbLIX HAarpysok;

il
Elg - OTHOCUTENbHOE 3HayeHue IKCLEeHTpMUcuTeTa NPOLOSIbHOM CUIbl E, npuHMMaemoe He MeHee
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0,15 u He Gonee 1,5. Ecniu &, npesbiwaeT 1,5, To cregyeT U3MeHUTb pa3Mep NonepeyHoro CeYeHus.

Honyckaetca ymeHbllaTh 3HadveHwe koadduumeHta T| ¢ yyeTom pacnpegeneHns umarnbaroLlmx

MOMEHTOB NO AJinHe J3JieMeHTa, XapakTepa ero ﬂe(bOpMVIPOBaHVIFI N BINAHUNA I'IpOI'VI6OB Ha 3Ha4deHune
n3rnbaroLero MOMeHTa B pac4yeTHOM CeYeHunn nyTemMm pacydeTa KOHCTPYKUUN KaK yrlpyr017| CUCTEMBDbI.

Pagnyc nHepuun NnpuBeAeHHOro ceveHust onpeaenseTcs no dopmyne

; fred
red ~ _-’q—red , (T.15)

rae iirrgd - MOMEHT MHEPUNN NpunBeaeHHOro ce4eHnd anemMmeHTa OTHOCUTESTIbHO €ro UeHTpa TAXeCTU
fred :f+fsf@55f+fsc‘55; (I.16)

-Argd - nnowanb NnpuBegeHHOro nonepeYvyHoro cev4eHna anemMeHTa, onpepgendemas no cbopmyne

g = Ay A oy A0 (r17)
e, ;- KOIMDOULNEHTBI NPUBEAEHNS KECTKON 1 rMOKor apMaTypbl K 6ETOHY
O
L , s . r.18
By ) (F.18)

Pabouas BbicoTa ceveHuss #j (pUcyHok 7.1) onpeaensieTcs no gopmyne

.’EED :.SE—Q!I, (F.19)

roe A - nonHas BbiCOTa CevYeHus;

i1 - paccTosiHMe OT TOYKM MPUNIOXKEHUA paBHodencTBylolwen yeunusa C B pacTaHyTon apmatype [0
pacTAHYTOW rpaHu ceyeHnst onpegensercsa no opmyne

Ag-ag Ry +4 a R,
AR, + AR, : (T.20)

] =

30€ecCb i W i - PACCTOSAHUS OT PACTSAHYTOW FPaHn CeYeHUst A0 LeHTpa TSXKeCTU CeYeHus pacTsaHyTon
XKecTkow 1 rmbkon apmatypbl (PUCyHoK 7.1);

J":lsf - nnowangb paCTFlHyTOI7I YacTu XKeCTKON apmMartypbl.

(N3meHeHHas pegakuus, Nam. N 2).
.3 NMpuBeneHHoOe cevyeHUs TPYy606EeTOHHbLIX KOHCTPYKLIUNA

[onyckaeTcsa 3Ha4yeHne [1npu BbIYUCIIEHUN YCIIOBHOW KPUTUYECKOW CUMbl onpeaensaTb o oopmyne

by By I+ (BT +E, L),
D = min 12

by By I +i B I+ Ry A, (r.21)
T

roe E_S, EP-MOJJ,YJ'II/I apmMartypbl Mpr6bI COOTBETCTBEHHO,;
EEJI - MOAyIlb ynpyrocTtu 6eToHa, npuHMMaeTca C y4eToM AONUTENIbHOCTU aencTems Harpysku,
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onpegensemMbli cornacHo 7.2.3.12%;

* TeKCT OOKYMEeHTa COOTBETCTBYET opurnHany. - [pumedaHme narotosutens 6asbl AaHHbIX.
I, i, fp - MOMEHTbI UHEPLINN COOTBETCTBEHHO ceyeHunss 6eToHa, Bcelr nNpoaonbHOW apmaTypbl (B
B/AE NPUBELEHHOMO KOMbLIEBOrO CEYEHUNA) N ceYeHNs TpyObl OTHOCUTENBHO OCU, NPOXOASALLEN Yepes LEeHTP

TAXECTU nonepe4vyHoro ce4eHna anemMeHTa,

kyn k&, onpepensiotcs B cootBeTcTBMM C I.2 (MpUnoxenus I).

MoMeHTbl MHEpUUM ceveHnss 6eToHa, TpyObl M MPUBEAEHHOTO KOMbLEBOTO CEYEHWs AN apMmaTypbl
BbIYMCIIAOTCA MO hopMyriam

4
(D, =280
J=p—t _F r.22
T (F22)
; HD; —(D, —2t,)"
= . r.23
P 6 (r.23)
(Monpaska. MYC N 5-2020).
MOMEHT nHepunm NpMBEAEHHONO KOMNbLEBOro CeYEeHNs AN CTEPXXHEBON apMaTypbl
1, = i s r24
; 64 (F-24)
rae TonwunHa npuBeneHHoro KonbLueBoro cevyeHna anga CTep)KHeBOIZ apmMarTypbl
H.S
fs,red = 5 (r.25)
T, :

Hapy)KHbIﬂ n BHyTpeHHVIVI anamMeTpbl NpuBeAEeHHOro KOJibLIEBOIo ceveHna anA CTGp)KHGBOVI apmMmartypbl

dyg = 2r, ti; red;

dy; = 2r; —Lired .
ﬂonyCKaeTCﬂ yMéHbllaTb 3Ha4deHune KOS(*)CbMU,MeHTa TI C y4yeToM pacnpenerneHus V|3rV|6a|‘0L|J,V|X

MOMEHTOB MO ANUHE 3fIEMEHTA, Xapaktepa ero AedopMUpPOBaHUS U BIUSHUS NPOrMbOB Ha 3HaveHue
n3rmbaroLLLero MOMeHTa B pacHeTHOM CEYEHUN NYTEM pacyeTa KOHCTPYKLIMU KaK YNpPYyron CUCTEMBI.

MpuBeaeHne Tpyb6o6eTOHHOro ceveHnsi K 6eToHy BhIMOMHAETCS No hopMynam

Tgg = I+ 100+ 1y, (r.26)

roe f?‘ed - MOMEHT UHepunn npnBeaeHHOro cevyeHna arniemMeHTa OTHOCUTESTbHO ero LLeHTpa TAXeCTU
Apeg = Ap T Ao, Ay, (r.27)

Aaq - NNOWAAL NPUBEAEHHOTO NONEPEYHOrO CeYEHs ANEeMEHTa;

L ; - KO3(PDULMEHT NpUBEAEHNSt apMaTypbl K 6ETOHY

)

- s
T E, (r.28)

T p - KO3 PUUMEHT NprBeLeHUs MeTanna TpyGbl k 6eTOHY

L
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Ep

Ay = ——
- (r.29)

Ao, A ﬂp - nrowjaaM MornepeYyHoro cedeHuss GeToHa, apmaTypbl M MeTanna Tpy6sbl,
COOTBETCTBEHHO.

MpuBeneHune Tpyb606eTOHHOrO cedeHns K meTanny Tpy6bl BbINONHAETCA no doopmMynam

fred(p]l = a&{p}f +fsc'5.s{p} +fp ) (r.30)

rae f;rgd{P} - MOMEHT I/IHele,I/IVI I'Ipl/IBe,U,eHHOFO cevyeHund anemMmeHTa oTHOCUTEeIrnbHO ero Ll,eHTpa TAXKECTU
Aredipy = Upppydy T A gy T Ay (r.31)

Argd(}-;} - nnowagb npnBegeHHoro nonepe4vyHoro ce4eHnsa anemMeHTa,

U p) - KOIDPUUMEHT NprBefeHNs GeToHa k meTanny Tpyob

Ey

Colp) = E’ (r.32)

T 5 p) - KOIPPUUMEHT NpMBEAEHNA CTanM apmaTypbl kK MeTansy Tpy6bl

E.S

“alp) = g, (r.33)

A, A ﬂp - nnowagy rnornepeyHoro ce4veHust GeToHa, apmaTypbl M MeTanna Tpy6bl
COOTBETCTBEHHO.

Paawnyc nHepuum npuBefeHHOro K MeTanny TpyObl ceveHus cnegyeT onpegensatb no dgopmyne (I.15),
BblunCnAA 3HaueHns I,.i, .7 no dopmynam (.30), (F.31).

Mpunoxenue O (MckntodeHo, Mam. N 1).
Mpunoxexne E
MpocTpaHCTBEeHHO-apMUPOBaHHbIE CcTarnexene3ob6eToHHble 6M0K-CeKLnmn

E.1 OCHOBHbIMM HECYLUUMW KOHCTPYKUMAMM MNPOCTPaHCTBEHHO-apPMUPOBAHHbLIX  BIOK-CEeKUMN
ABNAIOTCA MeTannuyeckme epmbl ¢ napannensHbIMKM NosgcamMu U peakon peLleTkon (pucyHok E.1).

a)

a) - oparMeHT MHOrO3TaXXHOro 34aHust; 6) - nonepeyHbI pa3pes NPOMbILLSIEHHOIO 30aHNUs
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PucyHok E.1 - [pocTpaHCTBEHHO-apMUPOBaHHbIE CTanexene3obeToHHbIe 6noK-cekumm
E.2 HwxHue un BepxHue nosica depm paboTaldT COBMECTHO C nNepekpbliTuaAMKU, obpasys
cTanexenes3obeToHHbIe  KOHCTPYKUUW.  Y3MOBble  COMPSDKEHUA MNEPeKkpbiTUM € nodcamu  OOSDKHbI
obecneuynBaTb NX COBMECTHYIO paboTy. B cpegHen naHenu pepmbl pacnonaratoT NpoeMm, LMpUHa KOTOPOro
onpegenseTcs B 3aBUCUMOCTM OT (PYHKLMOHANBHOIMO Ha3HayeHWs 34aHUS C y4eTOM MPOTUBOMOXaPHbIX
TpeboBaHuii (pucyHok E.2). BbicoTa bepMbl Ha3HavyaeTcs, NCxoas U3 HeoBXoANMMON HOPMATUBHOWM BbICOTbI
aTaxa.

a)

2800

G} 3

o

3000 | 3000 | 3000 | 3000 , 3000

&
=

a) - cxema depMbl Ans obLecTBEHHOro 3aaHuns; 6) - cxema depmbl 4Ns rapaxemn-CToAHOK
PucyHok E.2 - Npumepbl rabapuTHbIX pa3MepoB cXxem hepM AN 34aHnin pasnmuyHoro yHKLUNMOHANbLHOro
HasHa4yeHus

E.3 KomnoHHbl, KOTOpble MOryT ObiTb WCNONb30OBaHbl B KAa4YeCTBE KpaWHUX CToek dhepMbl,
pekomMeHayeTCs NpMHUMaTh ABYTaBPOBOro CeYEeHUs, N3 NPSMOYrOfbHbIX TPYO unn Tpy6o6eToOHHbIMK.

E.4 BapuaHTbl NnepekpbITUiA: MOHOMUTHOE MO HECHEMHOWN onanybke No NpogunMpoBaHHOMY HacTuny
UNn MHBEHTapHoN onanybke; COOpPHOE C NPUMEHEHNEM XKene306E€TOHHbIX NINT.

E.5 B MoHONUTHOM BapuaHTe nepekpbITUS pekoMeHAyeTcs ucnonb3oBaTb epMy C nosicamm u3s
asyTtaspoB Tuna K vnu W no FTOCT P 57837 u pelueTkon U3 NpsMOYrofibHbIX FTHYTOCBapHbIX Npodunen.

Mpy NpUMEHEeHUN MOHOMWUTHOIO MEPEKPbITUS MO HEeCbeMHOM (CM. pucyHok E.3) n uHBeHTapHou
onany6ke (cm. pucyHok E.4) Heobxogmmo cobniogatb Tpeboanus CI 63.13330.2018 (pasgen 10).

a)

1 - nosic depmbl; 2 - 6ETOH MOHONUTHOW NNNTLI; 3 - CTOVKa depmbl; 4 - apmaTtypa nnuThbl
a) HWKHWIA Nosic; 6) BepXHWIA NOsIC
PucyHok E.3 - Cxema y3na conpsiKeHnsi MOHOSIMTHOrO NepeKpbITUSA No NPOMUNMPOBAHHOMY HAaCTUIY C
nosicamu pepm
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1 - nosic pepmbl; 2 - 6ETOH MOHOMMUTHOM NNKUTHLI; 3 - cToWka hepmebl; 4 - paboyasd apmaTypa NnnTbl
a) HWKHWI Nosc; 6) BEPXHWIA NOSIC
PucyHok E.4 - Cxema y3na conpspkeHust MOHONIMTHOIO NepekpbITUSA Mo MHBEHTapHOW onanybke ¢ nosicamm
depm
(M3meHeHHas pepakums, M3m. N 2).

E.6 B cbopHOM BapuaHTe NepekpbITUS pekoMeHOyeTCs MCnonb3oBaTb d)epmy, nosica U pelueTka
KOTOPOW BbINOMHSATCA 13 napHbix yronkos. Lar dhepm onpegensetca anuHon nnut. C6opHoe nepekpbiTve
pPEKOMEHAYETCS BbIMOMHATL M3 pebpUCTbIX NUT (CM. pucyHOK E.5), HOMeHknaTypa pekoMeHOO0BaHHbIX MnT
npueeneHa B FOCT 28042. [lonyckaeTcsl N(PMMEHEHNE MHOTOMYCTOTHbIX U PeBPUCTLIX NANT, N3rOTOBMEHHbIX
no Apyrum ctaHgapTam.

a) )

1 - nosic dpepmbl; 2 - cbopHas xene3obeToHHas NnNuTa; 3 - 6eTOH MEXNINTHOIO LWBAa; 4 - apMUpoBaHue
MEXMNMNTHOrO LUBa
a) HWXKHWI Nosc; 6) BEPXHWIA NOSIC
PucyHok E.5 - Cxema y3na conpsipkeHust cCOopHOro pebpucToro nepekpbiTns n nosicos chepm

MpumeyvaHus

1 B T'OCT 28042 npuBeaeHbl pebpuctble NAnTbl ANA NOKPbITMIA ¢ TonwwmHon nonku 30 (35) mm. MNpwu
NCMONb30BaHMN YKa3aHHbIX MAUT B NEPeKpbITUN Heo6X0aUMO NpeayCcMOTPeTb apMUPOBAHHYHO CTSKKY.

2 Harpy3ky oT pebpuctbix nnut, npuBedeHHbix B TOCT 28042, crnegyeT nepenasaTb B yanbl depM.
MpumeHeHne COOPHbIX >kene306eTOHHbIX MHOrOMYCTOTHBIX U PeOPUCTLIX MNUT, NepedarLmux Harpy3ky Ha
nosica no BCew LUMPUHE NNnTbI, HeoBXoAMMO y4ecTb B pacueTe depm.

E.7 MNpu npoekTMpoBaHun chepm B COCTaBe NPOCTPAHCTBEHHO-apMUPOBAHHbIX CTarnexene3obeToOHHbIX
6rok-cekumi Heobxoammo cobnogats TpebosaHusa CIM 16.13330, CIM 294.1325800.2017 (pa3aen 15).

Mpunoxenune E (BeegeHo gononHutensHo, Mam. N 1).

Bubnuorpacusa
[1] CM 53-101-98 N3roToBNEeHMEe U KOHTPOIb KayecTBa CTanbHbIX KOHCTPYKLINIA

YK 624.012.3/4, 624.014.2 OKC 91.080.01;

91.080.10;

91.080.40
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KntoyeBble croBa: KOHCTPYKLMW CTanexene3obeToHHble, KOMBUMHUPOBaHHbIE Banku, ctanexenes3obeToHHbIe
NAnTbl, ©Ganky, KOMOHHbI, KOHCTPYKUMM KOMOMHMPOBaHHbIE, pacyeT cTanexene3obeTOHHbIX KOHCTPYKLMA,
NPOUIMPOBAHHBIA HACTUM, XecTkas apmaTypa, CTanbHOW CEepAevYHVK, BHEellHee apMUpOBaHWe, HeCbemHast
onanybka, Tpyb6o6eToH, TPyOGOOGETOHHbIE KOHCTPYKUMM, HAAEXHOCTb CTanexene3obeTOHHbIX KOHCTPYKLUWA,
[ONroBEeYHOCTb CTanexene3obeToHHbIX KOHCTPYKLUMIA, TPELUMHOCTONKOCTL, MMBKMiA ynop, ecTkui ynop, ctag-6onr,
KOHCTpyMpOBaHue cTanexene3obeToHHbIX KOHCTPYKLUWUA, KOHCTPYKTUBHbIE TpeboBaHus, pacyeT KOHCTPYKLUMK
06beanHEHNs CTanbHON 1 xene3obeToHHOM YacTen ceveHus, TMOKNIn yronkoBbIn ynop

(M3meHeHHas pegakuus, M3m. N 2).
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