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1 WCNOJIHUTENU - LleHTpanbHbIA Hay4YHO-UCCNEOO0BATENbCKMI  MHCTUTYT CTPOMUTESNbHbIX
KOHCTPYKLUMI um. B.A. KyuepeHKo (LHUUCK nm. B.A. KyuepeHko) - nHctutyt AO "HUL, "Ctpontenbcrso”

2 BHECEH TexHMYecKMm KOMUTETOM MO cTaHgapTm3aumm TK 465 "CtpoutenbcTtso”

3 NOArOTOBMAEH K YTBEPXAEHWUIO [enapTameHTOM rpagoCTPOUTENbHON AeATeNbHOCTU WU
APXUTEKTYPbl MUHUCTEPCTBA CTPOMTENLCTBA M KUAULWHO-KOMMYHA/IbHOTO X03siWcTBa Poccuitckoi
depepaunn (MuHcTpoit Poccum)

4 YTBEPOEH npukazom MuWHUCTEPCTBA CTPOUTENBLCTBA M KUANLLHO-KOMMYHA/IbHOrO X03AlCTBa
Poccuitckoin depgepaumm (Munctpoi Poccun) ot 30 gekabpsa 2016 r. N 1030/np v BBegeH B geictene ¢ 1
niona 2017 r.

5 3APETMCTPUPOBAH ®depepanbHbiM areHTCTBOM MO TEXHUMYECKOMY PEryavMpoBaHUIO MU
meTponoruu (PocctaHaapr)

6 BBELEH BIMEPBbIE

B cnyyae nepecmoTpa (3ameHbl) MAM OTMEHbl HACTOALLEro CBOAA MPaBW/ COOTBETCTBYHOLLEE
yBegomneHve byaetr onybaMKoBaHO B ycTaHoBAeHHOM mnopsake. CooTBeTcTByloWan MHPopmaLms,
yBeAOMIEHWNE M TEKCTbl Pa3MELLAloTCA TaKKe B MHPOPMaUMOHHOM cucTeme o6LLEro No/ib3oBaHMA - Ha
odpunumnanbHom caliTe paspabotumKka (MuHcTpolt Poccum) B cet MHTepHeT

BeeaeHue

KoHcynbTaHTIItOC: NpumeyaHue.

B opuumanbHOM TeKCTe AOKYMEHTA, BUAMMO, A0NyLleHa onevaTKa: PeaepasibHbiii 3akoH N 123-93
"TexHM4YecKMin pernameHT o TpeboBaHUAX MoKapHoh be3onacHoctTu" umeeT gaTy 22.07.2008, a He
22.06.2008.

HactoAwmit cBoa npaBua cocTaBieH ¢ yyetom TpeboBaHnin PegepanbHblX 3aKOHOB OT 27 AeKkabps
2002 r. N 184-®3 "O TexHuyeckom peryampoBaHumn", ot 22 uioHA 2008 r. N 123-P3 "TexHuYeckui
pernameHT o TpeboBaHUAX NoXKapHoi 6esonacHocTn", oT 30 aekabpsa 2009 r. N 384-P3 "TexHUYecKkui
pernameHT o 6e30MacHOCTM 34aHNI U COOPYKEHNIA".



Csopg, npaBun paspaboTtaH aBTopcknum Konnektnsom LHUNCK mm. B.A. KyyepeHKo - MHcTuTyT AO
"HWL, "Crpoutenbctso”, PAACH, HUMHKE um. A.A. F'Bo3geBa - uHctutyT AO "HUL, "Ctpountenscreo”, 000
"UHUUNCK nm. MenbHuKosa", 000 "TEXCODT", 3A0 "rOPMNPOEKT", 3A0 "3PKOH", HNY MICY:

PykoBoguTenb paboTbl - A-p TexH. Hayk B.U. Tpasyw (3A0 "FOPMNPOEKT", PAACH); a-p TexH. HayK
.. Beankos, A-p TexH. Hayk MN.[. Ogecckuii, KaHaANAaTbl TexH. HayK [.B. KoHuH, MpoHuH O.T., nHxeHepbl
A.C. Kpblinos, /1.C. Poxxkosa (LLHUNCK nm. B.A. KyuepeHKo); a-p TexH. Hayk C.b. Kpbinos (HUNHKE nm. A.A.
IBO34€eBa); KaHA. TexH. HayK I.J1. AipymsH, nHxeHepbl H.N. KameHwmkos, O.A. Xabunesckaa (000
"UHUUMNCK nm. MenbHMKoBa"; A-p TeXH. HayK B.A. CemeHOB, KaHA,. TexH. HayK E.I. BUKTOpOB, KaHA. Ppus.-
MarT. HayK B.A. FonoBaHoB (000 "TEXCO®T); nnxkeHep A.C. MapTtupocsaH (3A0 "TOPMPOEKT"); a-p TexH.
Hayk [.U. Benbit (3A0 "9PKOH"); nHskeHep CmupHos MN.MN. (HUY MICY).

1. O6nacTb NnpUMeHeHUs

1.1 Hactroawwuin cBog  nNpaBuA  ycTaHaBAuBaeT  TpeboBaHMA K MPOEKTUPOBAHUIO
CTanerenesobeToHHbIX KOHCTPYKUWMIA U3 TAKENOro, MenKO3EPHWUCTOro W HanpAratowux 6eToHoB U
pPacnpoCTpaHAeTCA Ha NMPOEKTUPOBAHME CTasieXKene300eTOHHbIX KOHCTPYKUUIA 34aHUA U COOPYXKEHUM
Pa3IMYHOrO Ha3HAYEeHMA, SIKCNAYATUPYEMbIX NPU CUCTEMATMYECKOM BO3AENCTBMM TEMMEPATYP HE HUXKE
MuHyc 60 °C n He Bblwe 50 °C <1>, B cpeqe ¢ HearpeccUBHOM CTeNeHbIO BO3A4ENCTBUA.

<1> Kpome cTanerkene3obeToHHbIX NANT ¢ NPOGUANPOBAHHBIM HACTUIOM, AMAMNA30H TeMNepaTyp
KOTOpbIX He HUXe MmuHyc 50 °C n He Bbiwe 40 °C.

TpeboBaHMA HaCTOALLErO CBOAA NPABW HE PACNPOCTPAHAIOTCA HA NPOEKTUPOBAHUE KOHCTPYKLMI
MOCTOB, TPaHCMOPTHbIX TOHHenen, Tpyb Mnoa, HacbINAMM, KOHCTPYKUUN FMAPOTEXHUYECKUX WU APYrUX
crneLmanbHbIX COOPYKEHUM, A TaKKe Ha KOHCTPYKLUK, N3roTaBNMBaeMble U3 HETOHOB NAOTHOCTU MeHee
500 v cBbiwe 2500 Kr/m*, 6eTOHONONMMEPOB M NOMMeP6ETOHOB, GETOHOB Ha M3BECTKOBbIX, LWIAKOBbIX
M CMELLaHHbIX BAMYLLMX, Ha TMNCOBOM W CMeLManbHbIX BAXYLWMX, OETOHOB Ha CreuManbHbIX M
OpraHUYecKMx 3anoHUTeNAX, 6eTOHOB KPYMHOMOPUCTOM CTPYKTYpbI.

1.2 Mpu NPOEKTUPOBAHUM KOHCTPYKUMMNA, HaXo4AWMXCA B OCODObIX YC/AOBMAX 3KCnayaTaumu
(HanpuMmep, KOHCTPYKUMI 34aHWMNA, NOLABEPralowMxcs CENCMUYECKMM BO3LENCTBUAM, WHTEHCUBHbLIM
BO34ENCTBMAM TEeMMepaTypbl, pagvaLmnmn, arpeccuBHbIX Cpen), KOHCTPYKUMIA YHWUKAAbHbIX 343aHUN U
COOPYKEHUM, 30aHNN aTOMHbIX 3/IEKTPOCTAHLMIM, a TaK}Ke CreLmanbHbIX BUAO0B KOHCTPYKUMI (Hanpumep,
npeABapuUTesIbHO HanpsXeHHbIX, MPOCTPAHCTBEHHbIX, BUCAYMX), cneayeT cobaoaatb AONONHUTEbHbIE
TpeboBaHUA, NPeAyCMOTPEHHblIE COOTBETCTBYIOLMMM HOPMATUBHBIMW OOKYMEHTaMM, B KOTOPbIX
OoTpa*KeHbl 0cobeHHOCTU PaboTbl STUX KOHCTPYKLMNA.

2. HopmaTmnBHbIe CCbINKKU

B HacToAwem cBoAe NpaBua UCNOIb30BaHbl HOPMATUBHbIE CCbIIKM Ha creaylowme JOKYMEHTbI:

KoHcynbTaHTlAtOC: NpumeyaHue.

B opuumanbHOM TeKCTe AOKYMEHTA, BUAMMO, AonyuieHa onevaTtka: FOCT 8829-94 nmeeT Ha3BaHue
"Uspenns ctpoutenbHble Kene3obeToHHble U 6eTOHHbIe 3aBOACKOro U3roToBAeHuA. MeTogbl UCNbITaHWUM
Harpy*keHuem. MpaBuia OUEHKU NPOYHOCTMU, KECTKOCTU U TPELLMHOCTONKOCTH" .

FOCT 8829-94 U3penuns cTpouTesibHble Kesie306eToHHble U 6eTOHHbIEe 3aBOACKOrO U3rOTOBJ/IEHUSA.
MeToabl UCMIbITAHUI HArpyKeHNnem

FOCT 14918-80 Cranb TOHKO/AWUCTOBAsA OLMHKOBAHHasA C HENPEepbIBHbIX JIMHUA. TexHuyeckue
ycnosusa

FOCT 23118-2012 KoHCTPYKLUMU CTasibHble cTpouTenbHble. ObLimne TeXHMYECKMEe yCaoBUA

FOCT 27751-2014 HageXHOCTb CTPOUTE/IbHbIX KOHCTPYKLMA U OCHOBaHMM. OCHOBHbIE NONOXKEHUS

FOCT 27772-2015 TMpoKaT Ansa CTPOUTENbHbIX CTasibHbIX KOHCTPYKUMA. Oblme TexHu4Yeckue
ycnosus




KoHcynbTaHTIAOC: NpumeyaHue.
B oduuManbHOM TeKCTe AOKyMeHTa, BMAMMO, AonyuweHa oneyaTtka: FOCT 30247.0-94 umeet
Ha3BaHMe "KoHcTpyKumm ctpouTenbHble. MeToapbl UCMbITAaHUI Ha OrHecTonKocTb. Obwue TpeboBaHma".

FOCT 30247.0-94 (MCO 834-75) KoHCTpyKuMM cTpouTeNbHble. MeToapl WCMbITAHUM Ha
OTHeCTOMKOCTb

FOCT P 1.4-2004 CraHAapTbl opraHusauuii. Obuime nonoxeHus

FOCT P 52246-2004 MpoKaT IMCTOBOM ropA4YeOoLMHKOBaHHbIN. TEXHUYECKME YC/I0BUA

FOCT P 55738-2013 LUNMAbKKX M KepamunyecKmne KoJbLia A1 CBApPKK

CN 2.13130.2012 "Cuctembl NpoTMBOMNOMKAPHOM 3awmMTbl. ObecneyeHne OrHecToMKoCcTM 06beKTOB
3awmTbl" (c usmeHeHuem N 1)

CN 14.13330.2014 "CHuN 11-7-81* CTpouTenbCcTBO B ceMcmumnyeckux parioHax" (c uameHeHnem N 1)

CN 16.13330.2011 "CHuN 11-23-81* CtanbHble KOHCTPYKUUK" (c usmeHeHnem N 1)

CMN 20.13330.2011 "CHuN 2.01.07-85* Harpysku n Bo3aeiictauns"

CN 22.13330.2011 "CHuN 2.02.01-83* OcHOBaHWA 34aHUI U COOPYKEHUN"

CN 28.13330.2012 "CHuM 2.03.11-85 3auiMTta CTPOUTENbHbLIX KOHCTPYKLMI OT Koppo3mu" (c
nsmeHeHmnem N 1)

CN 43.13330.2012 "CHu1N 2.09.03-85 Coopy*KeHMA NPOMbILLNEHHbIX NpeanpuaTnin'

CN 48.13330.2011 "CHuN 12-01-2004 OpraHu13auus ctpoutenbcTea”

CN 63.13330.2012 "CHwuIM 52-01-2003 BeTOHHble U ¥Kene306eToHHble KOHCTPYKUUU. OCHOBHbIE
nonoxexusa" (c usmenenmamm N 1, N 2)

CN 70.13330.2012 "CHwuN 3.03.01-87 Hecywue 1 orpaxkgatowme KOHCTpyKumm"

CN 122.13330.2012 "CHwuMN 32-04-97 TOHHENN }Kene3HOA40POKHbIE U aBTOAOPOKHbIE"

CN 130.13330.2012 "CHwmMN 3.09.01-85 Mpoun3BoAcTBO COOPHbLIX HKeNe306eTOHHbIX KOHCTPYKLMIA U
usgennin'

CN 131.13330.2012 "CHwuN 23-01-99 CtpoutensvHas Knmmatonornsa" (c nsmeHeHmem N 1)

Mpumeyanne - MpM NONb30BAaHMM HACTOALMM CBOAOM MNPaBUA LenecoobpasHoO MpPoBepUTb
OEeNCTBME CCbINOYHBIX AOKYMEHTOB B MHOOPMAUMOHHOW cucTeme oOLWero no/sb30BaHMA - Ha
odumumnanbHom cante denepasbHOro opraHa UCNONHUTEIbHOM BAacTM B chepe CTaHZ4apTM3aLMM B CETU
NHTepHEeT uan no exxkerogHomy MHGOPMaLMOHHOMY YKasaTento "HaumoHanbHble cTaHAapTbl", KOTopbIi
onybnMKoBaH NO COCTOAHMIO HA 1 sAHBapA TeKywero roda, M MO BbINYCKAaM eXeMeCAYHOro
MHpopMaUMOHHOro yKkasaTena "HaunmoHanbHble CTaHAAPThI" 32 TEKYLWNI rog,. Eciv 3ameHeH CCblIoYHbIN
OOKYMEHT, Ha KOTOPbIN faHa HeAaTUPOBaHHAA CCbINIKA, TO PEKOMEHAYETCA UCNO/Ib30BaTh AEACTBYHOLLYHO
BEPCUIO 3TOTO [AOKYMEHTA C YY4ETOM BCEX BHECEHHbIX B [aHHYH BepcUi0 M3MeHeHui. Ecnn 3ameHeH
CCbINIOYHbIA AOKYMEHT, Ha KOTOPbIM AaHa AAaTUPOBaHHAA CCblNKA, TO PEKOMEHAYeTCA WCMNoJib30BaTb
BEPCUIO 3TOr0 [OKYMEHTa C YKasaHHbIM Bbllle FOAOM YyTBep:KAeHuA (npuHAatua). Ecam nocne
YTBEPKAEHMA HACTOALLErO CBOAA MPABMA B CCbIIOYHbIM AOKYMEHT, HA KOTOPbIM AaHa AaTMPOBaHHasA
CCbl/IKA, BHECEHO U3MEHEHWE, 3aTParMBaloLLLEE MOJIOXKEHNE, HA KOTOPOE A aHa CCbl/IKA, TO 3TO NOMOKEHUe
pPeEKOMEHAYETCA NPUMEHATb 6€3 yyeTa AaHHOTO U3MEHEHUA. EC/IM CCbINOYHBIN AOKYMEHT OTMEHEH He3
3aMeHbl, TO MOJIOXKEHME, B KOTOPOM AaHa CCbl/IKa Ha Hero, PeKoMeHAyeTcAa MPUMEHATb B YacTu, He
3aTparneatowen 3Ty ccbiiky. CBeaeHua O AEUCTBUMM CBOLOB MpaBwua LLenecoobpasHo NpoBepuTb B
depepanbHom MHGopMaLUNMOHHOM PpoHAEe CTaHAAPTOB.

3. TepMUHbI 1 onpeaeneHus

B HacToAwem cBoae npasun npuseaeHbl TepmuHbl no NOCT 27751, TOCT P 1.4, CIM 16.13330, CIl
63.13330, a TaKkKe cnegyroLme TEPMUHbI C COOTBETCTBYIOLWUMMK OonpeaeneHUaAMM:

3.1 6eToHHOe A4p0: BeToHHan YacTb TPYO6O6ETOHHbIX KOHCTPYKLUMA.

3.2 rnbkmit ynop: KOHCTPYKTUBHbIV 31€MEHT, 06BbEANHAIOLWMIA CTa/IbHYIO U XKeNe3006eTOHHYI0 YacTu
CTanexene3obeToHHOM KOHCTPYKLMUM MPU UX COBMECTHOM paboTe M BO3MOXKHOM HE3HAYUTE/IbHOM
B3aMMHOM CZBWre; BbINOJHAETCA B BUAE apMATypPHbIX NeTeslb U aHKePOB (B TOM YMC/e Ha KOJIOHHaX),
KOPOTbILIEN U3 apMaTypbl UM KannbpoBaHHOM CTanu, CTaa-601TOB C KPYr/0i r0/IOBKOW U T.A4.

3.3 plobenb: CTanbHOM rBO3Ab AN1A COoeAMHEHUA MNPOPUAMPOBAHHOIO HacCTUAa M YrOJKOBbIX
aHKEepPHbIX YNOPOB K ONopHOM Basike C NOMOLLbIO CeLMaibHOrO NOPOXOBOrO NMUCTONETA.



3.4 xene306eTOHHble KOHCTPYKLUMU C KEeCTKOM apmaTypoit: CTanexene3obeToHHble KOHCTPYKLNN,
cocToslLMe U3 BETOHA, KEeCTKOW apmaTypbl, BbIMOJHEHHOW M3 KOHCTPYKUMOHHOWM CTasn, U CTEPXKHEBOM
apmaTypbl.

3.5 xecTkui ynop: KOHCTPYKTUBHbINA 31eMEHT, 06beANHAIOWMNA CTaNbHYO U Kene306eTOHHYI0
YacTu cTaneXkene30b6eTOHHON KOHCTPYKLMM, He AOMYCKAWMIA UX cABUrA APYr OTHOCUTENbHO ApPYra;
BbINOJIHAETCA B BUAE KOPOTbILWeEN U3 GaCOHHOM CTanu, yroNKoBbIX YNOPOB U T.4,

3.6 KombuHMpoBaHHAA 6Ganka: CranexenesobeToHHaA  KOHCTPYKUMA,  COCTOAWAA U3
ene3obeToHHOW NAWUTbI U CTaNbHOW 6anku, 06beaMHEHHbIX A1 COBMECTHOM paboTbl C MOMOLLbIO
CNewunanbHbIX YNOpoB UM 06eTOHMPOBAHMEM CTalbHbIX 6aNOK.

3.7 KOHCTPYKUMOHHasA CcTanb: MaTtepuan CTafbHOIO 3/71eMeHTa  CTanexene3obeToHHOM
KOHCTPYKLMW.

3.8 onopHas 6anka: CtanbHan nau kenesobeToHHan 6anka, NoALepPKUBAKOLLAA NAUTY.

3.9 npoouanpoBaHHbIM Hactua: CoeAuHeHHble Mmexay cobolt rodpupoBaHHble JIUCTblI K3
OLMHKOBAHHOW cTanu, BbinosiHAOWME GYHKUUM HECHEMHOMN ONanybKn 1 BHELWHelM paboyein apmaTtypbl
MOHOJINTHOM NAUTHI.

3.10 pudneHue (pudbl) Ha HacTUNe: MeCTHble BMATUHbI U BbIMYKAOCTU, PETYNSPHO PaCcNoN0XeHHbIe
Ha cTeHKax rodpoB NPOGUINPOBAHHBIX NIUCTOB, 0O6Pa3OBaHHbIE MPU UX MPOKATKE A/1A MOBbILEHUA
CuenNeHnn HacTuna ¢ 6GETOHOM MUTLI.

3.11 camoHapesawowmii  BUHT: CamocBepAAWMi  CTanbHOM  BUHT  AAAa  KpenjeHus
NpoduAMPOBAHHOIO HACTUAA K BanKe Ha CTagMM MOHTaxKa.

3.12 casurosoe coeauHeHue: CoeauHeHWEe MeXay OETOHHbIM WM CTasibHbIM KOMMOHEHTaMM
cTanexxene3obeToOHHOro 3/IeMeHTa, UCK/oYatoLLee cABUI O4HOI0 KOMMOHEHTA OTHOCUTE/IbHO APYroro u
No3BOJIAOLWEE PACCUNTLIBATL 062 KOMMNOHEHTA KaK YacTW e4MHOr0 KOHCTPYKTUBHOIO 3/1€MEHTA.

3.13 coBmecTHas paboTa: Bocnpuatne Harpysku ctanerkene3obeToHHbIM 31eMEHTOM, B KOTOPOM
6€eTOHHaA M CTaNbHaA KOMNOHEHTa AePOPMUPYIOTCA KaK eaMHanA KOHCTPYKLMA.

3.14 crap-60nT: MOBKKUI ynop B BMAE KaNMOPOBAHHOIO CTa/SIbHOTO CTEPXKHA C TONOBKOM,
NPWBAPEHHOIO OAHMM KOHLLOM K CTa/IbHON KOHCTPYKLMMU.

3.15 cTtanexxene3obeToHHbIM KapKac: KapKac, B KOTOPOM 3HauyuTesibHad 4acTb 3/1EMEHTOB MM
Hanbosiee Harpy*KeHHble 31eMeHTbI ABASIOTCA CTasiexKeNe306eTOHHbIMM.

3.16 cTanexene3obeToHHble NAUTbI C NPOGUAMPOBAHHLIM HAacTUAOM: MOHONNUTHbIE BETOHHbIE UK
}ene3obeToHHble NANTbI C NPOPUIMPOBAHHBLIM HACTUAOM, BbIMOAHAKWUM OGYHKUUW HECbeMHOWN
onanybKM Ha CTaAuW U3rOTOB/IEHUS MAWUTbI U BHelwHel pabouyeli apmaTypbl COBMECTHO C FMBKMMU
CTEPKHAMM Ha CTaAMM SKCNyaTaummn NamTbl.

3.17 cranexene3ob6eToHHble KOHCTPYKUMU: KOHCTPYKLMU, BbIMONHEHHbIE U3 MOHOJIMTHOIO U/nan
cbopHOro KeneszobetoHa, KOHCTPYKUMOHHOM CTaan uMAW nNpoPuUAMPOBAHHOrO Hactuaa U rmbkoi
apMaTypbl, B KOTOPbIX obecneyeHa Ux COBMecTHas paboTa.

3.18 cTep)kHeBadA apmaTtypa: ApmaTypa B BUAE OTAE/bHbIX CTEPXKHEN, KAPKACOB M CETOK.

3.19 TpybobeTOHHblE KOHCTPYKUMn: CTanexenesobeToHHble KOHCTPYKUMKM, COCTOALLME U3
HapyXHOM CTa/fibHOW 060/I0YKM B BUAE KPYrioi Tpybbl U BHYTPEeHHero 6eToHHOro agpa ¢ paboyen u
KOHCTPYKTUBHOMN CTEP)KHEBOW apmaTypol uau 6e3 Hee; pacyeTHble YCMAMS OT BCeX BO3LENCTBUIA B
TpyBOBETOHHbIX KOHCTPYKUMAX O0MKHbI BbiTb BOCMPUHATHI BETOHOM, meTannom Tpybbl u pabouei
CTEP!KHEBOW apMaTypoir.

4. Oblwue nonoxeHua
4.1. Tunbl cTanexxenesobeToHHbIX KOHCTPYKL MM
HacTtoawmit ceog npasBua cieayeT NPUMEHATb 418 KOHCTPYKUNI cieayowmx TUNoB:

- CTanexene3obeToHHble NAUTbl C MNPOPUANPOBAHHBIM HACTUAOM, KOHCTPYKUMA NAWUTbI C
NPodUANPOBAHHBIM HACTU/IOM NMOKa3aHa Ha puUcyHKe 4.1.



1 - ctanbHOM NPOdPUAMPOBAHHbINA HACTUA C PUDNEHBIMU CTEHKAaMU rodpPOB;

2 - aneMeHT 6aN0YHOM KNeTKU; 3 - MOHONUTHbIN 6ETOH NAUTbI;

4 - cTepyXHEeBOW aHKep; 5 - ceTka NPOTUBOYCaA0YHOIO apMUPOBaHUS;

6 - coeauHeHne roppupoBaHHbIX Npoduneit mexxkay coboit; 7 - paboyaa apmatypa

PucyHok 4.1 - KoHCTpyKUmMA cTanexkene3obeToHHOM
NAUTbI, aPMUPOBAHHAA NPOPUINPOBAHHBIM HAaCTUIOM

- KOMBUHUpPOBaHHbIe 6asIkM, OCHOBHbIE TUMbl NONEPEYHbIX CEYEHUI NPUBEAEHbI HA PUCYHKe 4.2.

a)
a
.
a)

3) H)

a) cTanbHasa 6anka U NAnTa 06beaMHEHbI C MOMOLLbIO aHKepHbIX ynopos; 6) cTtanbHaa 6asnka
YacTMYHO 0H6ETOHMPOBAHA M 06begUHEHA C NIMTOM C NOMOLLbIO aHKEPHbIX YNOPOB; B) CTasibHas H6aska u
nauMTa c ByTaMM O6beguHEeHbl C MOMOLLbIO aHKEepHbIX YMOPOB; ) cTanbHaA 6anka 4YacTUYHO
06eToHMpOoBaHa, COOPHbIE Kene3obeToHHbIe NANTbI ONUPAIDTCA HA HUKHUIK NoAc Banku Yepes AUCT; 4)
onupaHue NAUTbI No NPOPUAMPOBAHHOMY HACTUAY Ha CTaNbHYIO 6asKy (NPOMeKYyTOYHasA onopa HacTuaa),
e) onupaHune NAnTbl No NPOPUAMPOBAHHOMY HACTUAY HA YAaCTMYHO OBETOHMPOBAHHYIO CTaNbHYIO Banky
(KpaiHaa onopa HacTuNa); ) NonHoe 06eToHNpPoBaHME CTabHOM Banku; 3) onnpaHue KenesobeToHHOM’



NANTbI HA HUXKHUIA NOoAC 6aJ'IKM, dHKepPHble ynopbl Ha NOJ1Ke 6am<14; M) onunpaHue KenesobeToHHOM NANTbI
Ha HUXHUI NosC 6aJ'IKM, dHKepHble ynopbl Ha CTEHKE 6anku

PucyHoOK 4.2 - BapmnaHTbl NONepeyHbIx
CeYeHU KOMBMHUPOBAHHbIX 6anokK

- )KenesobeToHHble KOHCTPYKLMM C KEeCTKOM apmaTypoii, paboTalolwme Ha LeHTpasbHOe WM
BHELLEHTPEHHOE CXKaTue, PacTAKEHME, TUMOBbIE NOMepeYHble CEYEHUS NMOKa3aHbl HAa pUCyHKe 4.3,

5
A

a)

r)

1 - 6eToH; 2 - ecTKaA apmaTypa; 3 - nonepeyHas rmbkan apmaTypa;

4 - npofonbHan rmbkas apmaTypa: 5 - aHKepHbIl ynop

a) KecTkaa apmaTtypa B dopme AByTaBpa; 6) KecTkas apmaTypa B popme KpectoobpasHoro
ceyeHusn; B) XKecTKas apmaTtypa KopobyaToro ceyeHus, 06pa3oBaHHOrO Weeniepammn, o6beanHEHHbIMU
NNaHKaMu; ) }ecTKas apmaTtypa B Buae "cepaedyHuka", "cnaba" cnnowHOro cevyeHua; A) cevyeHue C
YaCTUYHbIM 06ETOHUPOBAHUEM KECTKOM apMaTypbl

PucyHoK 4.3 - Tunosble nonepeyHble ceyeHUA
Kene30b6eTOHHbIX KOHCTPYKLMIM C }KeCTKOM apMmaTypoit

- Tpy606ETOHHbIE KOHCTPYKUMW C BHEWHEN cTanbHOW 060/104KOM B BUAE Kpyrnoin Tpybbl, c
6eTOHHbIM sgpom 6e3 apmaTypbl MAM C 6ETOHHbIM SAPOM, apPMMPOBAHHLIM MPOAOAbHOW FMBKOM
apmaTypoi (c kene3obeToHHbIM agpom). COOTBETCTBYIOLLME TUMbI CEYEHWNI NOKA3aHbl Ha PUCYHKe 4.4,



1 - 6eToHHOE 84p0; 2 - Tpy6a; 3 - NpoaonbHan rMbKas apmaTypa
a) ¢ BETOHHbIM AAPOM, APMUPOBAHHLIM MPOAO/bHOW TMBKOM apmaTypon (c KenesobeToHHbIM
aapom); 6) c 6eTOHHbIM A4POM, HEaPMUPOBAHHbLIM NPOAOALHOWN TMBKOM apMaTypoli (c 6ETOHHbIM AaapPOM)

PucyHoK 4.4 - Tunbl Tpy606€TOHHbIX CEYEHUN
4.2. OcHoBHble TPe6OBaAHUA K KOHCTPYKLIUAM

4.2.1 Ctranexkene3obeToHHbIe KOHCTPYKLUKN BCEX TUNOB AO/IKHbI YA0BAETBOPATL TPEOOBAHUAM:

- no 6e3onacHocTy;

- M0 3KCNAYaTALUMOHHOW NPUrOAHOCTH;

- NO AO/NFOBEYHOCTY;

- AONONHUTENbHbIM TPEOOBAHUAM, YKA3aHHbIM B 3343aHNN Ha NPOEKTUPOBAHME.

4.2.2 Ana yposnetsopeHua TpeboBaHUit no 6e30MacHOCTM KOHCTPYKLMKU AO0/IKHbI MMETb Takue
HaYa/ibHble XapaKTEePUCTUKN, YTOObI NPU PA3/IMYHbIX PacYeTHbIX BO34ENCTBUAX B NPOLLECcCe CTPOUTEbCTBA
M 3KCnayaTauMm 34aHUN U COOPYHKEHUN OblAM UCKAOYEHbl paspylleHua nwboro xapakrepa Wau
HapyLeHWA 3KcnayaTaLMOHHON NPUTrOAHOCTU, CBA3AHHbIE C NPUYNMHEHWEM BPEAA KU3HU AN 340POBbIO
rparkaaH, MMYLLECTBY, OKpy)Kalowein cpefe, KU3HM W 340POBbI0 KMBOTHbIX WM pacTeHuAm. [pu
NPOEKTUPOBAHUN KOHCTPYKLUMI, KOTOPblE HA CTaAUM 3KCNAyaTaLMmU He CKPbITbl BHYTPWU 6eToHa, cneayeT
cobntopaTh TpeboBaHusa CM 28.13330.

4.2.3 Jns ynosnetsopeHus TpeboBaHWI NO 3KCNNYaTaLMOHHOM NPUTOAHOCTM KOHCTPYKLMA A0NKHA
MMeTb TaKMe Haya/ibHble XapaKTEPWUCTUKM, 4YTOObI MPW PA3AMYHBIX PACYETHbIX BO3AEUCTBUAX He
npoucxoanio obpasoBaHNe UM Ype3MepPHOe PACKPbITUE TPELLMH, a TaKKe He BO3HMKAIM Ype3MepHble
nepemelLeHuns, KonebaHua u ApyrMe OTKJAOHEHMA WAW MOBPENKAEHMA, 3aTPYAHAIOWME HOPMA/bHYIO
3KCNAyaTaumio (HapylweHue TpeboBaHWUI K BHELUHEMY BUAY KOHCTPYKLMM, TEXHONOTMYECKUX TpeboBaHMi
no HopMmasibHO paboTe obopyAOBaHMA, MEXAHU3MOB, KOHCTPYKTUBHbLIX TPeboBaHWA MO COBMECTHOM
paboTe 3n1eMeHTOB 1 Apyrux TPeboBaHWUM, YCTaHOBAEHHbIX MPU NPOEKTUPOBAHUM).

B cTanerkene3o6eTOHHbIX KOHCTPYKLMAX AOMNYCKaeTcA 06pa3oBaHME TPELLMH, U K HUM NpeabABAAIOT
TpeboBaHMA MO OrpaHMYEHUIO LWMPUHLI PacKkpbiTMAa, cooTtBeTcTBytowme CM 63.13330. ObpasoBaHue
TPELLMH B CTanerKenesobeToHHbIX NAUTax c NPoPUANPOBAHHBIM HAaCTUAOM AOMNYCKAETCA B 30HE, 3aKPbLITOM
NPodUAMPOBAHHBIM HAaCTUIOM.

4.2.4 Ona yposnetBopeHUs TpeboOBaHWIA [ONTOBEYHOCTM KOHCTPYKUMA AOKHA MMETb Takue
Haya/ibHble XapaKTEePUCTUKM, 4YTOObl B TEYEHMEe pPaCYEeTHOro CpOKa CAyKbbl OHa yaoB/AeTBOpAAa
TpeboBaHMAM Mo 6e30NacHOCTU WM IKCMJYaTaUMOHHOM MNPUrogHOCTM C  YY4EeTOM BAUSHMA Ha
reOMeTPUYECKME XapaKTEPUCTUKM KOHCTPYKUMI U MEXaHMYECKME XapPaKTEPUCTUKU MaTepuanos
Pa3/IMUHbIX pPacYeTHbIX BO3AENCTBUI (ANUTeNbHOE BO3AENCTBME Harpysku, HebnaronpusTHble
KNAMMATUYECKME, TEXHONOTMYECKME, TEMMEpPATYPHble W BAAXKHOCTHble BO3AENCTBMA, NonepemeHHoe
3aMOpaKMBaHWE U OTTaMBaHMe, arpeccMBHble BO3AENACTBUA U Ap.).

4.2.5 TpeboBaHuMa no 6e30MacHOCTM, 3KCMJyaTaUMOHHOM NPUrOAHOCTU, [OATOBEYHOCTU
CTanexene3obeToOHHbIX KOHCTPYKUMIA M ApYyrue, yCTaHaBAMBAEMble 3afJaHMEM Ha MPOEKTUPOBaHWE
OO0/IKHbI 6bITb 06ecneyeHbl BbINOJHEHWEM TPebOBAHWIA:



- K OETOHY M €ro COCTaBAAOWMNM;

- K apmarType;

- K CTanu;

- K pacyeTam KOHCTPYKLWNA;

- KOHCTPYKTUBHBIX;

- TEXHOJIOTNYECKUX;

- M0 3KCnAyaTauum.

TpeboBaHMA NO Harpyskam W BO3AEUCTBUAM, Npeaeny OrHeCTOMKOCTM, HEMNpPOHWULAEMOCTH,
MOPO30CTOMKOCTU, NpesesibHbIM nokasatensm aedopmaumii (npornbam, nepemeLleHUam, aMmnanTyae
KonebaHMi), pacyeTHbIM 3HAYEHUSM TemnepaTypbl HAPYKHOTO BO3A4YyXa M OTHOCUTE/NIbHOM BAAXKHOCTU
OKpYrKatoLen cpenpl, N0 3alUUTE CTPOUTENbHbIX KOHCTPYKLMIA OT BO3AENCTBMA arpeccUBHbIX cpea u 4p.
ycTaHasaumatoTca CIN 14.13330, CM 20.13330, CM 22.13330, CM 28.13330, CN 44.13330, CMN 122.13330,
CM 131.13330.

4.2.6 MNpu NPOEKTUPOBAHUU CTaneKene30b6eTOHHbIX KOHCTPYKLUNI cheayerT:

- MNPUMHMMATb KOHCTPYKTUBHbIE Cxembl, obecneymBatowme MPOYHOCTb, YCTOMYMBOCTb MU
NPOCTPAHCTBEHHYIO HEM3MEHAEMOCTb 3aHNIA U COOPYKEHUIN B LENOM U UX OTAE/NbHbIX 3/1EMEHTOB;

- NPUMEHATb pauMOoHaabHble NPodUAM NpoKaTa, 3PPeKTUBHbIE CTaNM U NPOrpeccrBHbIE TUMbI
COEAMHEHUN; SNEeMEHTbl KOHCTPYKLMN [ONKHbI MMETb MUHUMANbHbIE CEYEeHMUA, yAO0BAETBOpAOLLMNE
TpeboBaHMAM HaACTOSALLErO CBOAA NPaBMA C y4ETOM COPTAMEHTOB Ha NMPOKaT U TPYObl;

- npeaycmaTpuBaTb TEXHONOTMYHOCTb W HAaMMEHbLYK  TPYAO0EMKOCTb  M3roTOBAEHMUS,
TPAHCMOPTUPOBAHMA N MOHTaXa;

- YYMTbIBaTb MPOM3BOACTBEHHbIE BO3MOMHOCTM UM MOLLHOCTb TEXHOJIOTMYECKOrO WM KPaHOBOro
060py[0BaHUA NPeANPUATUI - U3TOTOBUTENEN KOHCTPYKLMIA, MOHTAXKHbIX OpraHu3auni;

- YYUTbIBaTb AOMYCKaemble OTK/IOHEHWA OT MPOEKTHbIX PAa3MepoB U FreoMeTpuyeckor Gopmbl
3NEMEHTOB KOHCTPYKLMIA NPU U3rOTOBAEHUN N MOHTAKE.

4.2.7 MNpn NPOEKTUPOBAHUN HALEKHOCTb CTanexene3o0beToOHHbIX KOHCTPYKUMIA obecneunsaetca
NPUMEHeHMEM B pacyeTax PacyeTHbIX 3HAYEeHWI HArpy3oK W BO3LENCTBMIA, PACUYETHbIX XapaKTEPUCTUK
6eToHa, apmaTypbl U KOHCTPYKLUMOHHOW CTasu, onpeaensieMblX NO HOPMATUBHbLIM 3HAYEHUSIM 3TUX
XapPaKTEPUCTUK C MOMOLLBIO COOTBETCTBYIOWMX KOIQOUUMEHTOB HALEKHOCTM, C YY4ETOM YPOBHSA
OTBETCTBEHHOCTM 34aHWUI U COOPYKEHUN.

HopmaTunBHble 3HAYeHMA HarpysoK M BO3LENCTBUIM, 3HaUYeHUA KO3OOUUMEHTOB HaAeKHOCTU Mo
Harpyske, yctaHaBAuBatoT B cooTsetcTBmm ¢ ClMN 20.13330.

PacyeTHble 3HAYEHWUA HArpy3oK M BO3AENCTBUI NPUHMMAIOT B 3aBUCMMOCTU OT BUAA PACYETHOTO
npeaenbHOro COCTOAHMA U PAacYeTHOM CUTyaLuu.

4.2.8 BeToHHble U Kene3obeToHHble 3/1eMEHTbl CTasfieXKeie300eTOHHON KOHCTPYKLUMWU O0/KHbI
YO40BNETBOPATb O6LWMM TPpebOoBaHNAM K BETOHHbIM U Ke1ie306eTOHHbIM KOHCTPYKLMAM B COOTBETCTBUM C
CM 63.13330 c yyeToM AONOJHEHUN, MPUBEAEHHbIX B HACTOALLEM CBOAE NPaBUI.

4.2.9 CTanbHOW 3NEMEHT CTaNeXKene3006eTOHHON KOHCTPYKUMM AoaKeH yaosaetsopatb CIM
16.13330.2011 (noapasgen 4.1).

4.2.10 CtanbHOM NpoPUAMPOBaHHbIA HAaCTU He AOMYCKaeTCA MCNOAb30BaTb B KAa4ecTBe BHELIHEN
apMaTypbl NANUT NPU CNeayOLWNX YCNOBUAX:

- NpU BO3AENCTBMU CpeaHe- U CUbHOarpeccueHom cpeapl no CM 28.13330;

- NPU ANHAMWUYECKMX BO3AEICTBUAX C KOapdULMeHToM acummeTpum upkna £ < 0,7 ;

- npu Temnepartype Bbiwe natoc 40 °C nnm HuxKe muHyc 50 °C;

- NpW BRaXHocTn 6onee 60% 6e3 AONOAHUTENBHOIO 3aLMTHOO NMOKPLITUA, 06ecneymBatoLLErO ero
KOPPO3MOHHYIO CTOMKOCTb.

4.2.11 Tpebyemble npeneibl OrHECTOMKOCTU U NPaBuIa NPUMEHEHWA OTHE3aLWMNTbI 415 NOBbILLEHUSA
npesenoB OrHECTOMKOCTU CTafexene3obeTOHHbIX KOHCTPYKLMI cneayeT BbINOAHATL cornacHo CI
2.13130.

4.2.12 PacyeT OrHeCTOMKOCTW CTaNeXKene3obeToHHbIX MAUT C MNPOGUANMPOBAHHBIM HACTUIOM
cnefyeTt BbINONHATL 6e3 yyeTa MCNONb30BAHUA NPOPUAMPOBAHHOINO HACTUNA B KAYecTBE BHELUHeN
apmaTypbl B COOTBETCTBUM C METOAaMM, Pa3paboTaHHbIMW A1 aHANOTMMYHbLIX MO XapPaKTePUCTUKAM
6etoHa W pabodyeir apmaTypbl Kene3obeToHHbIX nAnT. [pu 3TOM CcnefyeT y4uTbiBaTb TOJbKO



HOPMATUBHbIE HArpy3Ku.

4.2.13 B cnyyae, ecnn npepen OrHeCTOMKOCTU CTanexene306eTOHHbIX KOHCTPYKUMI HUKe
TpebyeMoro HOpMaTUBHLIMW LOKYMEHTAMM, CneayeT npesycMaTpmMBaTb MEPONPUATUA NO OrHe3awMuTe.
Mpn 3TOM cneayeT yy4MTbiBaTb BO3MOMHOCTb NOTEPU Hecyweh cnocobHoctn (obpyweHus)
NPOPUAMPOBAHHOTO HACTUNA C HAHECEeHHbIMW CPeaCcTBamMM OrHe3aWMTbl NPU  OOCTUMKEHUW UMU
KPUTUYECKOI TeMNepaTypbl.

4.2.14 TMpwn pacyeTe KOHCTPYKTUBHOM CUCTEMbBI MAM €€ YacTU Ha OFHEeCTOMKOCTb AO0/KHbl ObiTb
YYTEHbl COOTBETCTBYIOLWIME CXEeMbl paspyleHusa, MnepemeHHble OT TemnepaTypbl XapaKTepUCTUKU
MaTepManoB U KECTKOCTM 3/1IeMEHTOB, B TOM YMC/e TensioBoe paclinmpeHne u cuaosble gebopmauunn
(KocBeHHble OrHeBble BO34ENCTBUA).

Mpw pacuyeTe OTAENbHOW KOHCTPYKLMKU, OHA paccmaTpuBaeTca 6e3 yyeTa HenpsimbiX BO34ENCTBUN
noxapa, 3a UCKNOYEHNEM BO3HUKAIOLWMX B pe3yabTaTe TemnepaTypHbIX rpagueHToB. TemnepaTtypHoe
BO3AeNcTBMe caeayet npegycmatpusaTb no FOCT 30247.0, ecnv MHOE He YCTaHOBAEHO HOPMATUBHbIMM
OOKYMEHTaMU.

4.2.15 PacyeTHble MOAe/In NpU pacyeTax Ha OFHECTOMKOCTb BK/AKOYAIOT OTAE/ibHble MoAenn Ans
onpeaeneHus:

- pa3BUTMA W pacnpegeneHna Temnepatypbl  BHYTPU  KOHCTPYKTUBHbLIX  3/1€MEHTOB
(TennoTexHnuyeckana moaens);

- CTaTUYeCcKoM paboTbl KOHCTPYKLMU UK N0OOI ee YacTu (CTaTUYecKkas Moagenb).

4.2.16 CranexenesobeToHHble KOHCTPYKUMM caeayeT MOHTMPOBATb B COOTBETCTBUM €
TpeboBaHuamm CM 70.13330. dnemeHTbl cTanexene30b6eTOHHbIX KOHCTPYKUMUA U3 KOHCTPYKLMOHHOM
CTann cnepnyeT M3roTaBAuMBaTb C ydyeTom TpebosaHuin TOCT 23118 u [1], cbOpHble KOHCTPYKUUU -
TpebosaHuit CM 130.13330.

4.2.17 Tlpn nNPOEKTUPOBAHUU  CTanexene3obeTOHHbIX KOHCTPYKUMA O  COOPYNKEHUM
NPOMbILLI/IEHHbIX MPEeANPUATUI cieayeT yunTbiBaTb nosioxkeHuma CM 43.13330.

4.3. OCHOBHble NONOXKEHMA NO pacyeTam

4.3.1 Pacyert cTasiexene3obeToHHbIX KOHCTPYKLMIM MO npeAe/ibHbIM COCTOSIHUSIM NEePBOM U BTOPOWA
rpynn npous3BOgAT MO yMnpyron cragunm WUaM c y4yeTom GU3MYECKON HESIMHEMHOCTM MaTepuasios,
BO3MOXHOIro 0bpa3oBaHMA TpewuH B OETOHe, aHM3OTPOMUKU, HAKOMAEHUSA NOBPENKLEHUNA, C YYETOM
NpPoAoAbHOrO U3rnba n reomeTpUYEeCcKon HeJIMHeMHOCTW. PacyeTbl cieayeT NPOU3BOAUTL B COOTBETCTBUM
c TpeboBaHuamKu FOCT 27751 B TOm Yncae nNo ocobbim NpeaesibHbIM COCTOAHUAM.

B cTaTMyeckn HeonpeaennuMblX KOHCTPYKLMAX CnefyeT yunTbiBaTb NepepacnpeseneHmne ycuamim s
3/leMeHTax cucTembl BCieacTBuMe ob6pasoBaHmMa TPELWnH U pa3BuUTUA Heynpyrux gepopmauunii B 6eToHe,
CTa/n 1 apMaType BMIOTb A0 BO3HUKHOBEHMWA NPeAenbHOrO COCTOAHUA B 3/1IeMEHTE.

Mpun pacyeTe KOHCTPYKLKI NO NPOYHOCTU, Aedopmaumsam, 06pa3oBaHMUIO U PACKPbLITUIO TPELLMH Ha
OCHOBE MeETOZa KOHEYHbIX 3/IEMEHTOB fO/KHbl ObiTb MNPOBEPEHbl YCNOBUA MPOYHOCTU U
TPELMHOCTOMKOCTH, @ TaK¥Ke YCN0BUA BOZHUKHOBEHUA Ype3MePHbIX NepeMELLLEHNN KOHCTPYKUMMN.

4.3.2 PacuyeTbl A0/KHbl obecneumBaTb HAAEKHOCTb 343HUA WAW COOPYKEHUI B Te4yeHue
pacyeTHOro CpPOKa MX CAy»KObl, @ TaKKe Npu NpousBoacTBe paboT B COOTBETCTBMM C TPeboBaHMAMM,
npeabABAAEMbIMU K HUM.

PacyeTbl No NpeaenbHbIM COCTOAHUAM MEepPBOI FPYMMbl BKAOYAOT NPOBEPKY MO:

- NPOYHOCTH;

- ycTonumBocTu Gopmbl (818 TOHKOCTEHHbIX KOHCTPYKUWIA);

- YCTOMYMBOCTU NONONKEHMUA (ONPOKUABIBAHUE, CKOMIbKEHME).

PacyeTbl No NpeAenbHbIM COCTOAHUAM BTOPOW FPynMbl BKAOYAOT NPOBEPKY NO:

- 06pa3oBaHUIO TPELLUH;

- PACKPbLITUIO TPELLUH;

- aedopmaumam.

4.3.3 PacyeTbl cTanexenesobeToHHbIX KOHCTPYKLMI cnegyeT NpomM3BO4MUTbL HA BCe BUAbI HAarpysoK,
COOTBETCTBYHOLWMNX (PYHKLMOHANbHOMY HA3HAYEHUIO 34aHUMA U COOPYKEHWN, C Y4eTOM BUAHUSA
OKpY’KatoLWen cpefbl, TEXHOIOTMYECKUX, TEMNEPATYPHbIX M BAAXKHOCTHbIX BO34ENCTBUM, HArpy3oK oT
TPAHCMOPTHbIX CPeACTB.



4.3.4 TMNpoBepKy NPOYHOCTU U NoABOP ceveHUI cTaneKene3obeTOHHbIX KOHCTPYKLUMUIA BbIMOAHAIOT
Ha AeicTBMe M3rMbaloLMX MOMEHTOB, NPOAO/bHbIX CUA, NOMEPEYHbIX CUN U KPYTALLMX MOMEHTOB, a
TaKXe Ha MeCTHoe AeNCTBUE HarpysKu.

4.3.5 MNpwn pacyeTe KOHCTPYKLMI U COeQUHEHUI CnesyeT yYnTbIBaTb:

- K03 dMLUMEHTbI Ha4EXKHOCTU MO OTBETCTBEHHOCTU )/, , NPMHMMaemble cornacHo FOCT 27751-2014
(paspen 10);

- KoadPuLMEHTbl HaJeXHOCTM MO maTepuany: no 6eToHy ), nNpuHMmaembiin cornacHo CIl
63.13330.2012 (6.1.11); no apmatype ), npuHumaembii cornacHo CM 63.13330.2012 (6.2.8); no ctanu
Y » NPMHUMaeMbIl cornacHo CM 16.13330.2011 (6.2);

- K03pPULMEHTbI YCNOBUI PabOoTbl: 3/1€MEHTOB CTa/IbHbIX KOHCTPYKLUWIA U coeanHeHnn V., Vo, Vp

, NpuHMMaemsble no CM 16.13330.2011 (tabauua 1, 7.1.2, Tabnanua 45 n pasgensl 14 - 18); 6etoHa Yy,

npuHMMaembln cornacHo CM 63.13330.2012 (6.1.12).

4.3.6 OTHOWeEHME KPUTUYECKOW HarpyskM K pacyeTHOM ONA CTePXHEBbIX KOHCTPYKLMINA,
PaccUNTbiBaeMbIX KaK MAeanu3MpoBaHHble yNpyrne MNpPOCTPaAHCTBEHHblE CUCTEMbI C MNPUMEHEHWeM
CEPTUPUUMPOBAHHBIX BbIYUCAUTE/IbHLIX KOMMEKCOB, [AOMKHO 6biTb He MeHee KoapduumeHTa

HaZeXXHOCTM MO YCTONUYUBOCTU CUCTEMbI g1, , PABHOTO:
- Vsap = 2 - NpY pacyeTe No HeaedOPMMPOBaHHON Cxeme;

- Veiab = 1,2 - npu pacuete no fepopmMpPOBaHHO CXxeme C NPOBEPKOM YCA0BUA YNPYroi paboTsl

CTann 1 yyeTe AnnTenbHbix aepopmaumii betoHa B cootTseTcTBmm ¢ CMN 63.13330.
4.4, TpeboBaHUSA K pacyeTam

4.4.1. PacyeT No NPOYHOCTH

PacueTbl NO NPOYHOCTU KOMMOHEHTOB CTaNIeXKeNe3006€TOHHbIX KOHCTPYKUMA (KOHCTPYKLMOHHbIE
CTa/IbHbIE 31EMEHTbI U }KeNne306eToHHbIe 3/1eMEHTbI) AO/XKHbI YA0BAETBOPATb OCHOBHbIM TPebOBaHUAM,
npeabAsasembIim K pacyeTam no npoyHoctm B CIM 16.13330, CIM 63.13330 1 HacToALwem cBoAe npasu.

4.4.2. PacyeT no 06pa3oBaHMI0 M PACKPbITUIO TPELUUH

4.4.2.1 PacyeTbl N0 06Pa30BaHUIO U PACKPbLITUIO TPELLINH 3S/IEMEHTOB CTaJIEXKENe300EeTOHHbIX
KOHCTPYKUMI [OJIKHbl YA0BAETBOPATb OCHOBHbIM TPebOBaHUAM, MpPeabsBAAEMbIM K pacyeTam Mo
TPELMHOCTOMKOCTU U TpewmHoobpasosaHuio B CM 63.13330 1 HacToAWEM CBOAE NpaBu.

4.4.2.2 PacuyeT TpybOOETOHHbIX 3/1EMEHTOB MO PACKPbITUIO TPELLMH He npoBoauTcs. PacyeT no
06pa30BaHUIO TPELLMH BbINOJHAETCA KaK BCNOMOraTe/ibHbI B paMKax pacyeTa no gepopmaumam.

4.4.3. PacyeT no gedbopmaumsam

4.4.3.1 Cranexene3obeToHHble 31eMeHTbl No aedopmMauMaAM PacCUMTLIBAOT U3 YCA0BUS, MO
KOTOPOMY MPOrnbbl UM NepemeLLeHna KOHCTPYKUMIM f OT AeMACTBUA BHELWHEN HArpy3Kn He O0JKHbI
npesblWaTb NpeAesibHO A0MNYCTUMbIX 3HAYEHWUM NPOrnMboB AN NnepemeLteHUN f:

f<=fur (4.1)

4.4.3.2 Mpornbbl UNM NepemeLLeHns cTanexenesobeToHHbIX KOHCTPYKLMA onpeaenstoT No obwmm
npaBuaam CTPOUTENIbHOW MEXaHUKMU B 3aBUCUMOCTU OT U3MMBHbBIX, CABUTOBbIX U OCEBbIX MKECTKOCTHbIX
XapaKTEPUCTUK 31EMEHTA B PA3/INYHbBIX CEYEHUAX NO ero gJnHe.

4.4.3.3 }eCTKOCTb pacCMaTpPUBAEMOro CeYEeHMUA cTaneKene3obeToHHOro aneMeHTa onpeaenstoT no
obWUM npasBunam COMPOTUB/IEHMA MATEPUANOB KaK A/1A YC/NOBHO YMPYroro ChJIOWHOro 3/eMeHTa
(cornacHo npunoxkexuto I). MNpun BbIMUCAEHUN KECTKOCTU B C/Iy4ae HaANMYMA TPELWMUH B PacTAHYTOM 30He
6eToHa, pacTAHYTbIA GETOH He Yy4yuUTbIBAETCA, a ero BAUAHWE Ha PaboTy KOHCTPYKLMU Yy4uTbIBaeTcsa C
NMOMOLLbIO NPUBEAEHHOro Moayns aedbopmaunm pacTaHyTon apmaTtypbl B cooTBeTcTBum ¢ CM 63.13330.
JonycKaeTcs He yYuTbIBaTb BAMAHME PACTAHYTOro 6e€ToHa C TpeluHamu.

Kpu1BU3HY M NpoaosbHble gedopmaumn cTanexene3obeToHHOro 3/IeMeHTa TaKKe onpesenstoT no



HennHeHo paedopMaLMOHHON MOAENN UCXO4A W3 TUNOTE3bl MAOCKUX CEYEHWUM, AMarpamm
aedopmupoBaHusa 6eToHa, apMaTypbl U CTaNn U cpeaHux aebopmaLnii apMmaTypbl MeXKAay TpelMHamMm.

4.4.3.4 [Odedopmaumn cranexenesobeToHHbIX 3/1eMEHTOB CcneAyeT pacCyUTbiBaTb C Y4eTOM
ONVTENBHOCTM  OeNCTBMA  Harpy3oK, YCTaHaB/AMBAEMbIX  COOTBETCTBYHOLWMMM  HOPMATUBHbIMMU
OOKYMEHTamMu.

Mpu BbIMUCNEHUN NPOTMBOB KECTKOCTb Y4AaCTKOB 3/IEMEHTA C/leayeT ONpeaensiTb C y4eTOM Haanymsa
WU OTCYTCTBUA HOPMa/bHbIX K MPOA0/IbHOW OCU 3/1IeMEHTa TPELWMH B PACTAHYTOM 30HE UX CEYEHUS.

4.4.3.5 3HauyeHUs npeaenbHO AONYCTUMbIX Aedopmaumnii MNPUHUMAOT B COOTBETCTBUMM C
yKkasaHuamm CM 20.13330 M HOPMATUBHbLIX AOKYMEHTOB Ha OTAE/IbHble BWAbI KOHCTPyKUMW. [Mpu
OENCTBUN  MOCTOAHHBIX WM BPEMEHHbIX AJINTENbHbIX W KPAaTKOBPEMEHHbIX Harpysok nporunb
cTanexkene3obeToHHbIX 3/1eMEeHTOB BO BCEX CAydasax He AoJiKeH npesbiwatb 1/150 nponerta u 1/75
Bbl/IeTa KOHCO/N.

4.4.4. Jono/iHUTeIbHble TPeboBaHUA K pacyeTy KOMOUMHMPOBAHHbIX 6aNoK

4.4.4.1 PacuyeTbl cneayeT BbINOAHATb MCXo4A M3 TMMOTE3bl MJIOCKMX CeyeHui, 6e3 yyeta
noAaT/IMBOCTU LWBOB 06beiIMHEHMA CTa/IbHOM U XKene306eTOHHOM YacTel.

Ona ctanexkenesobeToHHbIX 630K NO NPOYHOCTU CnedyeT NPOBEpPATb PacyeTHble NornepeyHble
ceyeHms.

PacuyeTHble nonepeyHble Ce4EHNA BKAKOYAIOT:

- CeYEHMA C MAaKCUMa/IbHbIM U3TMBAIOLLMM MOMEHTOM;

- onopeol;

- CeYEHMUA, B KOTOPbIX NPUIOXKEHDbI COCPEAOTOYEHHbIE HArPY3KN NAK pPeaKkumu;

- CEYEHMSA CO CKAYKOOBPa3HbIM U3MEHEHUEM CBOMX PAa3MEPOB, NPU KOTOPbIX OTHOLLEHWE 6obLIero
MOMEHTa CONPOTUBNEHNA K MEHbLLUEMY NpeBblwaeT 1,2;

- B 3/IEMEHTaxX MepeMeHHON BbICOTbl pPacyeTHble CeYeHMA BbIOMPAOT TakKMM 06pasom, 4TOoObI
OTHOLLEeHWe BonblEero 3HaYeHNs HecyLwen cnocobHOCTU Mo U3rMbatoLWEeMy MOMEHTY K MeHbLlemy (npu
n3rnbe B o4HOM NAOCKOCTM) AN Nt0OOM Napbl CMEXKHbIX PaCYETHbIX MONEPEYHbIX CEYEeHUI He NPEBbIWano
1,5;

- CBOBOAHbIE KOHLbI KOHCO/IEM - AN PacYeToB 06 beANHEHMUA Ke1e300eTOHHOM NMJINTbI CO CTa/IbHOM
KOHCTPYKLMEN.

4.4.4.2 B pacuyeTax cTasexkesie300eTOHHbIX KOHCTPYKUUI creayeT NpUMEHATb KoadpuumeHT

npuseedeHuna &, = Est / Ebl , rae Es - mogy/ib YNpyrocT KOHCTPYKLUMOHHOIO MeTasi/la CTaJibHOM YacTy,

Ep1 - moaynb gedbopmaumm BeToHa MpU CHaATUU M pacTaxkeHun, onpegensembiii no CI 63.13330 B
33aBMCMMOCTM OT NPOAOJIKUTENBHOCTU AEACTBUA HAarpy3KM MU C y4€TOM HaUYMA NN OTCYTCTBUA TPELLMH.

4.4.4.3 TMpn BbINONHEHUN PACYETOB CTanexKeNe306eTOHHbIX KOHCTPYKUWMA crenyeT yyuTbiBaTb
Heynpyrue gepopmaumu.

- ANA pacyeToB NO NPOYHOCTU U YCTOMYMBOCTU:

ONA MOCTOAHHbIX BO3AEWCTBMIA: NON3yyecTb 6eTOHa M ob)KaTue nonepeyHbiX LBOB COHOPHbLIX
KenesobeToHHbIX NAUT;

ON BPEMEHHbIX, TemnepaTypHbIX W YCafO0uYHbIX BO3LENCTBMIA: MOMNepeyYHble TpewmHbl B
}enesobetoHe (OT BCell COBOKYMHOCTM AEUCTBYIOLIMX Harpy3oK) M orpaHuMYeHHble naacTuyeckune
aebopmauymm ctanm u 6eToHa (0T BCeli COBOKYMHOCTU AEMCTBYIOWMX Harpy3oK M TO/IbKO NMpU NpoBepKe
ceyeHus).

- ANA pacyeToB Mo TPELMHOCTONKOCTH:

ONA NOCTOAHHbIX BO3AENCTBUI: Non3ydvectb 6eToHa M 06)KaTue nonepeyHbiX WBOB COOPHbIX
Kene3o6eTOoHHbIX NANT NPU pacyeTax No 06pa3o0BaHUIO U PACKPBITUIO TPELLMH;

ONA BPEMEHHbIX BEPTUKAJIbHbIX, TEMMNEPaTYPHbIX U yCaAo4YHbIX BO3AENCTBUIA U AN BO3AENCTBUM
npW TPAHCNOPTUPOBAHUKN, MOHTAXKE, NPeaBapPUTENbHOM HaMPAXEHUUM U peryanpoBaHum: 6e3 ydeTa
Heynpyrux gebopmaumin Npyu pacyete MO TPELLMHOOOPA3ZOBAHUIO U C YHETOM MOMEPEYHbIX TPELLUH B
enesobeToHe OT BCei COBOKYMHOCTU AEMCTBYIOWMX HAarpy3oK Npu pacyete no 06pasoBaHUIo TRELWMH.

4.4.4.4 MNonsydyecTb beTOHa cieayeT y4MTbIBaTb B COOTBETCTBUM C nonoxkeHunsmu ClM 63.13330.

4.4.4.5 MNpu pacyeTax Ha ycafKy 6eToHa pasrpyKatowee BMAHUE YCaKN HE yYUTbIBAETCA.

4.4.4.6 HenesobeToHHble MAWUTbI CleAyeT PacCUUTbIBAaTb MO MPOYHOCTU U TPELMHOCTOMKOCTM.
KaTteropun TpeboBaHUIA No TPELMHOCTOMKOCTU U pacyeTbl cneayeT BbiNoAHATL cornacHo CMN 63.13330.



4.4.4,7 B cTaTMYECKM HeoNpeaeMMbIX CUCTEMAX YCUAUA CnedyeT onpeaenatb C y4eTOM BAUAHUA
nonepeyYHbIX TPELMH B }Kene3obeToHHoW nauTe.

4.4.4,.8 PacyeT NOMEPEYHOro CEeYEeHUA CneayeT BbIMNOAHATL MO CTaguAM, UYMCNO KOTOPbIX
onpeaenseTca YNCNOM YacTel ceyeHus, NocnenoBaTe/IbHO BKAOYAEMbIX B paboTy. [nsa KaxKaon yactu
CeyeHun LencTByroLWME HANPAKEHUA caesyeT onpeaenaTb CYMMUPOBAHMEM UX NO CTaguaM paboTbl.

4.4.4.9 YynTbiBaeMyto B COCTaBe CEYEHUsA PACUETHYIO LMPUHY Kenes3obeToHHOM Nautsl by cneayet
onpeaensaTb Kak CYMMY pPacyeTHbIX BE/IMYMH CBECOB NANTbI B 06€ CTOPOHbI OT OCK CTa/IbHOM KOHCTPYKUMK
(pucyHoK 4.5). PacyeTHoe 3HauyeHMe cBeca NUTbI ciedyeT onpenenaTb NPOCTPaHCTBEHHbIM PacyeTom
METOA0M KOHEYHbIX 3/1EMEHTOB, A0MNYCKaeTcsA NPMHMMaTb ero 3Ha4yeHne B COOTBETCTBUK C Tabauuein 4.1.
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a) nauTa ¢ Bytamu, 6) nauta 6e3 ByToB

PucyHok 4.5 - Cxema gna onpeneneHus
PaCcUYETHOW LUMPUHbI Ke1e306eTOHHOM NAUTbI

Tabnnuya 4.1

MNonoxeHwne ceeca NAUTHI
OTHOCUTENbHO CTa/IbHOM MNponet naAnTbI / PacyeTHaAa BennymHa ceeca NAuUTHI

4acTu, ero obo3HayeHune

CBec B CTOPOHY Cbiwe 4B B/2
COCeAHero CTaabHOro peot,
anemeHTa b MeHee 48

HO He 6onee B/2 1 He meHee //8

Cebiwe 12C C

Csec B CTOPOHY KOHCON
bc a+t 6t$/,CI

M 12
enee 12C HO He 6onee C u He meHee [/12

O603Ha4eHus:

a - NOJIOBMHA WKPUHbI Xene3obeToHHOro pebpa mMan ByTa, a NPU UX OTCYTCTBMM - MOJOBUHA
LWUMPUHDBI KOHTaKTa ene306eTOHHOM NANTLI U CTasIbHOTO NOACA;

ts, ts,c - CPEAHAA TONWMHA Kene3006eTOHHOM NAUTbI COOTBETCTBEHHO B NPOJieTe M Ha KOHCOAM (3a
BblueTom pebpa nunu ByTa);

| - nponet pebpa NAunTbl (CTanbHOW 6anku);

B - paccTosiHMe MeXKAY OCAMM CTaNbHbIX 6anokK (CmM. pUCYHOK 4.5);




C - KOHCONbHbIN CBEC MUTbI OT OCU CTa/IbHOW KOHCTPYKLMU (CM. PUCYHOK 4.5).

4.4.4.10 Nnowasb NONEPeYHOro ceyeHms KenesobeToHHOM NAUTbI Ay, ee TOAWMHY tg U WUPUHY
pebpa unun Byta cnegyeT NPUHUMaTL NOAENEHHbIMU Ha KOIGPULIMEHT NnpuBedeHna ¢, cornacHo 4.4.4.2

HacToAwero cBoaa npasua. Npu ydeTte Heynpyrux gepopmaunii 4ONYCKaeTca NPUMEHATb KOIGPULMEHTDI
npvBegeHuA, HalAeHHbIE MO YCAOBHbIM MOAYNSAM YNPYrocTy 6eToHa.
Mnowadb NPOAONALHOW apmMaTypbl, MMeloWen cuenieHne c 6eToHom, caepyeT MNPUHMMATbL

nofeneHHon Ha KoadduUMEHT npusefeHna &g = ESt / Es, rae Es - moaynb ynpyrocT apmatypbl,

npuHUMaembli cornacHo CM 63.13330.

4.4.4.11 LLeHTpbl TAMKECTU CTa/IbHOFO U NPUBEAEHHOIO CEYEHUIN CneayeT onpenensite No CEYEHUIO
6pyTTO.

4.4.4.12 TpOYHOCTb M YCTOMYMBOCTb CTasibHbIX GAZIOK NMPM MOHTaXKe npoBepsloT cornacHo Cl
16.13330.

MpoYyHOCTb M TPELWMHOCTOMKOCTb KOHCTPYKUMM M WX 3/1EeMEHTOB Npu npeaBapuUTeslbHOM
HanpsXeHUn, TPAHCMOPTUPOBAHUN U MOHTaXKe CneayeT NPoBepATb B NPEeANON0XKEHUM YIPYroi paboTbl
ctanm n 6eToHa. MNpoBepKy creayeT OCyLLecTBAATL 6e3 yyeTa Noa3yvyectu, ycaakm 6eToHa M obxKatus
nonepeyHbiX LWBOB, HO C Y4eTOM B/MAHMUA NOTEpPb MNpPeABaPUTENIbHOrO HanpAXeHua cornacHo CI
63.13330.

4.4.4.13 Mpu yyeTe nonsyyect H6eTOHA B CTATUYECKU OMNPeLeMMbIX KOHCTPYKLUMAX chnepyet
BbINONHATL pacyeTbl B cooTBeTcTBMM ¢ ClM 63.13330.

4.4.4.14 Mpun yyeTe Non3yvyectm GETOHA B CTAaTUUECKM HEOMpPEAENMMbIX KOHCTPYKUMAX cnepyeT
onpenenaTb BHyTPeHHWe cuioBble GaKTOpbl, a TaKkKe cooTBeTcTBylOWMe aedopmauun. BHyTpeHHme
cunoBble GaKTopbl A0MYCKAaeTCA BbIMUCAATb METOAOM KOHEYHbIX 3/1EMEHTOB.

4.4.4.15 TpPOYHOCTb Y3/10BbIX U CTbIKOBbIX CONPSAXKEHUI COOPHbIX Kene300eTOHHbIX 3/1EMEHTOB
MeKay cobon 1 Co CTasibHbIMM SN1EMEHTAaMU LONKHA ObITb NOATBEPKAEHA PACYETOM.

4.4.5. JononHuTeNbHble TpeboBaHUA K pacyeTy TPyb0beTOHHbIX 3/IEMEHTOB

4.4.5.1 PacyeT No MNPOYHOCTU TPYDOOOETOHHbLIX 3/1EMEHTOB BbIMONHAOT C YY4EeTOM CaeayroLmX
ocobeHHocTel paboTbl 3STOro BUAA KOHCTPYKLUMIA:

- 6eToH U meTann Tpybbl paboTaloT B MHOrOOCHOM HanpsAXeHHOM COCTOSIHUKU. ITO MPUBOAMT K
N3MEHEHMIO UX PACYETHbIX CONPOTUB/IEHUI, YYUTLIBAEMbIX B PACYETE;

- NPV AeNCTBMU NPOAO/bHBIX CXUMALOLMX CUA, BETOH A4Pa UCMbITbIBAET CXKATME KaK B MPOA0bHOM
HanpaB/ieHMM, TaK U B BOKOBbIX HanpaBAEHUAX CO CTOPOHbI TPybbl. ITO NPMBOAMUT K MOBbLIWEHUIO €ro
pac4yeTHOro CONPOTUB/IEHMA MO CPABHEHWUIO C OAHOOCHbLIM HAaNPAXKEHHbIM COCTOSHUEM;

- NpW AeNCTBUMN MPOAONbHBIX CUMAOLWMX CUA, MeTaNN TPYObl UCMbITbIBAET CXKATUE B MPOLO/IbHOM
HanpaB/fiEHWM U PACTAXKEHME B NOMNEPEYHOM (TaHTreHUMaAbHOM) HanpaBAeHUN M3-3a AaB/eHUsa beToHa.
3T0 NPMBOAMT K CHUMKEHMIO €70 PACYETHOIO CONPOTUB/IEHMA NO CPABHEHUIO C O4HOOCHBIM HANPAXKEHHbIM
COCTOAHUEM;

- C YyBeAMYEHMEM IKCLEHTpUCUTETaA MPUIONKEHUA MPOAOJIbHOMW  HArpy3kM pacyeTHble
COMPOTUBNEHMA MATEPMANOB YMEHbLLAOTCA. MPU NPUNONKEHUM NPOAOABHON CXUMAIOLLEN cuibl (CrKaTo-
M30rHYTble 3/1IEMEHTbl PAaCcCMATPMUBAIOTCA KaK BHELLEHTPEHHO-CXKaTble) 33 npeaenamu ffapa CcevyeHus
6eToHHOM 4acTtu (6onee 0,25rp,) MAM nNpu AEUCTBUU TONbKO M3rMbOalOLLErO MOMEHTa, PacyeTHble
COMNPOTMBAEHUA MaTepnanos NPUHUMAKOTCA KaK NP OAHOOCHOM HaMpPAXEHHOM COCTOAHUMN.

4.4.5.2 PacyeT Tpy606ETOHHbIX 3/1EMEHTOB MO MPOYHOCTM BbINOHAIOT:

- MO HOPMaJibHbIM CEYEeHUAM Ha AelcTBuMe M3rnbalowmnx MOMEHTOB WM MPOAOJbHbLIX CWUJ, NO
npeaenbHbIM YCUAUAM UK NO HENMHEHOW AedOpPMaLMOHHOM MOAENN;

- Ha AeNCTBME NONEPEYHbIX CU N KPYTALLMX MOMEHTOB MO Npeae/ibHbIM YCUANAM.

4.4.5.3 PacyeT Tpyb6OOETOHHbIX 3/IEMEHTOB Ha AeNCTBME MOMNepedvyHon CU/bl, M3rMbalolero u
KPYTALLEFO MOMEHTOB BbINOAHAKOT: MO MPOYHOCTU HAKAOHHOTO GETOHHOrO CeyeHuA Ha JelcTeue
nonepeyYyHom cu/bl, N0 NPOYHOCTM TPyDObl Ha AENCTBME MOMNEPEeYHOMN CUAbl, Ha AelcTene usrmbatoulero
MOMEHTA M Ha AelcTBME KpyTALero momeHTa. MNpoYyHOCTb cevyeHua onpegenserca 60nbWUM U3 ABYX
3Ha4YeHUI - NPOYHOCTLIO BETOHHOrO (Kene3obeToHHOro) Aapa UAM NPOYHOCTLIO TPYObI.



5. Matepuanbl
5.1. betoH

5.1.1 XapaKTepucTMkm 6eToHa crneayeT npuHUMaTb cornacHo CM 63.13330.2012 (6.1) ¢
OONONIHEHUAMM, NPUBEAEHHbBIMM B HAaCTOALWEM Nogpasaene.

5.1.2 Ons ctanexene3obeTOHHbIX KOHCTPYKLMIA, cneayeT npeaycMaTpuBaTb KOHCTPYKLMOHHbIE
6eToHbI:

- TAXenbli cpegHeit nnoTHocTh oT 2200 Ao 2500 Kr/m> BKAOYNTENbHO;

- ME/TIKO3EePHUCTbIN cpedHen naoTHocTh oT 1800 go 2200 kr/m3;

- HanpAraroLwui.

5.1.3 PacuyeTHble cOMNpoTUBAEHUA OeToHa B TPYDOOOETOHHbIX KOHCTPYKUMAX KOPPEKTUpPYoTCA
OoTHOcUTeNbHO npuBedeHHbIX B CI 63.13330 B 3aBMCMMOCTM OT CBOMCTB 6eToHa, meTanna Tpybwbl,
reOMEeTPUYECKUX XapaKTEPUCTUK CEYEHUA U SKCLEHTPUCUTETA NPUJIOKEHNS HArpy3KM B COOTBETCTBUM C
7.2.1 HacToAwWero cBoga npasui.

5.2. ApmaTtypa
5.2.1 XapaKTepuCTUKM apmaTypbl ciedyeT NnpuHUMaTh cornacHo CM 63.13330.2012 (6.2).
5.3. Cranb

5.3.1 XapaKTepuUCTUKM KOHCTPYKLMOHHOM cTann cneayet npuHuUmath cornacHo CM 16.13330.2011
(pasgensi 51 6).

5.3.2 Anarpammy paboTbl CTasM NPUMEHAOT NPU pacyeTe cTanexene3obeToHHbIX 3N1eMEHTOB Mo
HeNMHenHoN aedopMaLMOHHOM MoLenu, ANA 3TOro NPUHUMAIOT 060BLLEHHYIO PAacYeTHYIO AMarpaMmmy B
COOTBETCTBUM C NpuioKeHnem /.

5.4. CTanbHble nMcToBble Npodum

5.4.1 NMpodnAnpoBaHHbIN HACTUA ONA CTanexene306eTOHHbIX NAUT BbINOAHAETCA U3 JINCTOBbIX
FHYTbIX Npodunelt ¢ TpaneuneBUaHbIMKU rodppamm OTKPbLITOro (PUCYHOK 5.1 a) UK 3aKPbLITOro (PUCYHOK
5.16) Tuna.

5.4.2 Mpodurnm AoKHbI UMETb YacTO PACMOJIOXMEHHbIE CTEHKM rodpoBs Npu cooTHoweHun b,/S, He
6onee 0,6 (cm. pucyHOK 5.1).
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a) cTanbHOM NPOdUNNPOBAHHBIM HAaCTUA C TOGPOM OTKPBLITOTO TUNA;
6) cTanbHOM NPodUANPOBAHHBIM HAacTUA ¢ rodpPOM 3aKpPbITOro TMNa

PucyHok 5.1 - TeomeTpuyeckme napameTpbl MOHOIUTHOM
KenesobeToHHOW NANTbI U NPOGUANPOBAHHOIO HaCcTUNA

5.4.3 Mpodunn, BbinosHAWME GYHKUMM paboyeirt apmaTypbl MAUTbI, AOMKHbI ObITb CNOCOOHbI
nepefaBaTb ropM30OHTa/IbHbIE CABUTAOLLME YCUANSA MO KOHTAaKTHOM NoBepxHOCTU ¢ 6eToHOM. CoBMeCTHan
paboTa npodunei (Hactuna B Uenom) ¢ 6eToHom npu pabote NAUTbI Ha MOMepeYHblt U3rnMb AoKHa
obecneunBaTbca 61arogaps HaAMYMIO BbILUTAMMOBOK B BUE MECTHbIX BMATUH UM BbiNyKnocTel (pudos)
rnybuHOM arir oT 3 40 5 MM Ha cTeHKax rodppos (npunoxeHue b).

5.4.4 [Ona wv3rotoBaeHMa nNpPoPuUAMPOBAHHOIO HaCTUNAA MNPUMEHAETCA PY/IOHHAsa CTadb AnA
xonogHoro npoduanposarHua no NOCT 14918 u TOCT P 52246.

5.4.5 TonwmHa ctanun gna npoounei ot 0,7 go 1,5 mm, npegen tekydyectn ctanum ot 230 ao 350
H/MM? npy OTHOCUTENBHOM yAAUHEHWUM OT 16% A0 22%.

6. PacueT cTtanexene3obeToHHbIX KOHCTPYKLMI, NOABEPHKEHHbIX N3rMbY
6.1. PacueT cTanexkenes3obeToHHbIX NAUT C NPOPUANPOBAHHBIM HACTUIOM

6.1.1. PacyeT nAuTbI Ha CTagMn BETOHUPOBAHUS

6.1.1.1. Harpy3Ku Ha HacTWA Ha CcTagmnmn 6eToHNpPoBaHMUA

Ha ctagun 6eToHMpoBaHMA NAUTbI CTA/NIbHOM NPOPUANPOBAHHBIN HACTUA BbINOAHAET QYHKUUK
onanybKku 1 ABNAETCA HECyLel KOHCTPYKLUMen, paboTalowei Ha nonepeyHblii u3rmb.

[Jo Habopa cBexeynoxeHHbIM BETOHOM MANTbI KYBUKOBOW Mpo4YyHOCTM pasBHoi 10 MIa Hactun
cneayeT pacCcUMTbIBATb Ha MPOYHOCTb U XKECTKOCTb KaK CTa/IbHOM TOHKOCTEHHbIN M3rMbaemblit 31EMEHT,
paboTatowmin Ha Harpy3Kku, NnpueeaeHHbIe B Tabanue 6.1.

Tabnunua 6.1

XapaKTtepucTuka HopmatusHan KoapodumumeHT




Harpyska, Kla HagEeXHOoCTH No

Harpyske )¢

Harpyska oT co6cTBEHHOrO Beca HacTuaa no HZA, 1,05
Harpy3Ka oT Beca cBeey/I0KeHHOM BEeTOHHOM cmecu no
npuseaeHHOMY 1,2

CEYEHUIO NANTDI
MOHTa)KHas Harpyska:

npu Bbirpy3ke 6eToHHOWM cmecu K3 bagei

2,5 1,3
BMecTMMocTbio Ao 0,8 m3 ! !

npu nopaye 6OeToHHOM cmecn bBeToHOBOAAMM

0,5 1,3
paBHOMEPHO B npejesiax HacTuaa

HopmaTtmBHana Harpyska @, OT COBCTBEHHOrO Beca CBE)ey/OXeHHON 6eToOHHON cmecu
onpeaensetrca no ¢opmyne (6.1) c yueTom NpuBeaeHHON TONLWMHbLI 6eToHa h,, B Npeaenax BbICOTbI
ceyeHus HacTuna

dp=7-(h; +h,), 6.1

roe ¥ - yAenbHblit Bec 6eTOHHOM cmecy;

hf- TONWWNHA b6eToHa Had BEPXHUMMU NOJIKAMU HACTUNAQ,;
hy - npuBegeHHaa TONWMNHA 6eToHa B npeaenax BblCOTbl Ce4eHUMA HaACTua, onpeaenaeman no

dopmyne

b+b'
hy=—"h,,(62)
b , (6.
28, "
b, b', Sn, h, - NOKa3aHbl Ha pUCyHKe 6.1.
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PucyHok 6.1 - K onpegeneHuto npuseaeHHOM TOALWMNHbI
6eToHa B Npefenax BblCOTbl CEYEHMA HacTUAA

Mpu npornbe Hactuna 6onee 1/10 BbICOTbI CEYEHUA NAUTbI CAEAYET YUNTLIBATL AONONHUTENbHYIO

HarpysKy oT cobcTBeHHOro Beca Aqb CBeXeynoxeHHoro 6eToHa, onpeaensemyto no popmyne
A, =0,7-y-f ,(6.3)

I',CI,Efn - I'IpOI'M6 HaCThna ot HOpMaTMBHOﬁ Harpysku qgp.



6.1.1.2. PacyeTHble XapaKTePUCTUKM Npodunen HacTmna

MpuBeaeHHblE FTEOMETPUYECKNE XapPaKTEPUCTUKN cedeHmsa npodunelt Hactuaa (MOMEHTbI MHEPLLUK
W COMNPOTMBAEHMA) AR €r0 pacyeTa Ha CTaaun HETOHUPOBAHMA NAUTLI AOKHbI ONPEAENATLCA C YYETOM
cneayrowmnx SONyLWeHN:

- dopma nonepeyHOro ceyeHuna roppos NpPu AeNCTBUM HArPY3KU He U3MEHAETCS;

- rodpbl HacTMNA paboTaloT Kak TOHKOCTEHHble 6afKuM TpaneumMeBUAHOrO CEYEHUA B YNpyrowu
cTaauu;

- HOPMa/bHble HaMpPAXEHUA MO BbICOTE NMOMNEPEYHOro ceYeHUsa CTEHOK roppoB pacnpenenatorca
JNINHENHO;

- HOPMasibHble HAMNPAXEHWs NO LWMUPUHE MNPOAOJbHO CHATbIX MOAOK A0 MECTHOM noTepu
YCTOMYMBOCTM, A TaKKe MO WMPUHE PACTAHYTbIX MOJIOK pacnpeaenaTca PpaBHOMEPHO;

- Noc/ie MEeCTHOM NOTEPU YCTOMUYMBOCTM MPOA0/bHO CXHATbIX MOJIOK HOPMAJIbHbIE HAMNPSXKEHUA B HUX
pacnpefenAalTca HepaBHOMEpPHO, BO3pacTasa OT cepeAuHbl NOMOK K NPOAOAbHbIM KpadMm. Mpu pacyeTte
NpUBeLEHHbIX XapaKTEPUCTMK NpodnaA NOce MECTHON NOTEPU YCTOMUYMBOCTU NPOLAOABHO CXKATbIX MOJOK
[OO0/1XKHA YUMTbIBATbCA peayKLMs y4acTKOB Npodunsa 1 cCHUXKeHne paboyen naowaamn ce4eHns npodpuns B
uesnom.

PacyeTHble reomeTpUYECKME XapaKTEPUCTUKM pPeayLMpPOBAHHOIO NONEePeYHOro cevyeHmsa npoduns
HacTuna M macca 1 m? HacTMna NPUBOAATCA B HOPMATMBHbLIX AOKymeHTax (H/), paspaboTaHHbIX U
YyTBEPXKAEHHbIX B YCTAHOBAEHHOM MOPALKE C y4acTUeM NpeanpuATUA-U3roToBUTENA NPODOUINPOBAHHDIX
CTaNbHbIX INCTOB.

6.1.1.3. PacyeT HacTUNa Ha NPOYHOCTb

Ha cTagMm 6eTOHMPOBAHMA MAUTbI MPOYHOCTb CTaZibHOTO NPOGUANPOBAHHOIO HacTMna B
HAaJOMOPHbIX U NPOIETHbIX CEYEHUAX NPOBEPAIOT N0 popmyne

M
VV— < Ry ,(6.4)

min

roe M - u3rnbatoLmin MOMEHT OT PaCcyYeTHbIX Harpy3oK;

Wmin - MMHUMabHbI pacyeTHbIi MOMEHT COMPOTUBAEHMA npoduaa HacTuia MO  Ha
NPodUANPOBAHHbIE JINCTbI.

6.1.1.4. PacyeT Ha yCTOMYMBOCTb CTEHOK rodppoB Ha onopax

MpoBepKa yCTOMYMBOCTM CTEHOK TpaneuneBnaHblx roppos HacTUIa NPU YKNaaKke 6€TOHHOM cmecu
nposepseTca no popmyne

Q>0,5-k -q,-1-S,-7y,,(6.5)

roe Q - nonepeyHas KPUTUYECKas CuNa Ha OAHY CTeHKY rodpa, COOTBETCTBYIOLWLAA NOTepe ee
MECTHOM YCTONYMBOCTH;

k1 - KOadPULMEHT, 3aBUCALLUIA OT 3HAYEHMA ONOPHOM peakLmn, onpeaenaembln B 3aBUCUMOCTHM OT
CXEMbl PaCKNaAKM HAacTUAA Ha OMOpPbl U MPUHUMAEMbIA PABHbIM:

0,5 oA ogHONPONETHOrO HACTUNG;

1,25 pna oByXNpONeTHOro HacTUANa;

1,2 pnAa TpexnpoaeTHOro HacTUANa;

1,223 pnAa yeTblpexnponeTHoro HacTuNa;

1,218 ana HacTMAA C YNCIOM NPOJIETOB NATL U bosee;

gp - pacyeTHaA paBHOMEPHO pacnpeaesieHHan Harpyska Ha HactuA (Tabauua 6.1);

| - anvHa nponeta rodppos HaCcTUNa;

Sp - war roppoB HacTUa;

VM1 - KoadbduumeHT ycnosmna paboTbl CTEHOK FOPPOB HaCcTWUAA PaBHbI:

1,25 - ansa HacTUAA Ha NPOMENKYTOYHOM ONope;
1,05 - ons HacTMNa Ha KpaiHer onope.
MonepeyHasa KpUTMYECKAA CUMNA HA MNPOMENKYTOYHOM OMope Hepaspe3HOro HacTuaa,



COOTBETCTBYIOLLAA NOTEPe MECTHOW YCTOMYMBOCTM OAHOW U3 CTEHOK ero rodpa, onpegenseTca no
dopmyne

rﬂ
Q=a-t2-JR,E,-[1-0,1 -

roe & = 0,15 - koapduumeHT A9 NPOMENKYTOUHBIX OMOP;
tn - TONLWMHA CTEHKU HAaCTUNQ;

Ryn - Npepen TekyyecTn cTanm;

Est - mogynb ynpyroctu ctanu;

r» - paguyc rmba B roppax;

ls - pacyeTHasA WKUpPMHA ONopPbl HACTUNA;

2,4+ — 1| |, (6.6)

0 - yron HakNoOHa CTeHKU rodpa B rpaaycax.
6.1.1.5. PacueT npornba Hactuna

MaKcManbHbIA NporMdé NPoPUANPOBAHHOTO HACTUNA HOPMATUBHbIX HArpysoK f, He [AO/XeH
npesbiwath 1/200 nponeTa:

q -1* 1
fok Wl 1
1200 087

rae k2 - KoadpoduuMeHT, onpeaensembii B 3aBUCMMOCTM OT CXEMbl PAcKAagKM Hactuna w
NPUHMMAEMBbI PaBHbIM:

0,013 gna ogHONPONETHOro HacTUAA;

0,0091 gna oByxnponeTHOro HacTuNa;

0,0088 gns HacTUAa C YNCIOM NPONETOB TpU U bonee;

gn - HOPMaATUBHAA PaBHOMEpPHO-pacnpeae/ieHHaa Harpy3Ka Ha HacTu;

Inx - MOMEHT MHEepPUNM ceyeHua Npodmaa Ha 1 m WKMpKuHbl Hactuna (no HA Ha npodunnpoBaHHble
NINCTbI).

6.1.2. PacyeT NnAnTbI Ha CTaaAuM dKCAAyaTaunm

6.1.2.1. O6wwme nonoxeHUs

Ha cTagmn akcnayaTaumm nanta paccymMTbiBAETCA KaK Kesie306eTOHHAA KOHCTPYKUMA C BHELWHeN
paboueit apmaTypoi U3 cTasbHOro NPOPUINPOBAHHOIO HACTM/Ia U C TMOKOW CTepKHEBOM apMaTypo.

HepaspesHaa Kene3zobeToHHaA NAMTa, apMUPOBaHHasA MNPOPUAMPOBAHHLIM HACTUIOM, NpuU
OTCYTCTBMM pPaCYETHOM T[MOKOM apmaTypbl Hah OMopamMK, PaACCYMTbLIBAETCA KaK OAHOMpoO/eTHas
KOHCTpyKUMS. [pn 3TOM ONOPHbIE MOMEHTbI, BOCIPUHMMAEMble HAaCTU/IOM Ha MPOMENKYTOUYHbIX OMopax,
YUUTbIBAOTCA KaK BHELLHAA HarpysKka 6e3 yyeTa paboTbl 6eToHa (PUCYHOK 6.2).
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PucyHOK 6.2 - PacyeTHaAa cxema NauTbl
npu oTcyTCTBMM rMBKOI apmaTypbl B HAZOMOPHON 30He

Mpwn ycTaHOBKe Hag OMOpaMu NAUTbI PACYETHOW CTEPXKHEBOW apmaTypbl, yCUAMA B NAuTe
onpeaensiloTCs Kak B HepaspesHOM KenesobeToHHOM KOHCTpyKumm cornacHo CM 63.13330,
JonycKatolLeit nepepacnpeseneHme MOMEHTOB B COOTBETCTBUM € TPEOOBaHUAMM TPELLUHOCTOMKOCTMY.

PacueT no nepeolt rpynne npeaesbHblX COCTOAHWUI BKAKOYAET MPOBEPKY MO TPEM KpUTEpUAM
NPOYHOCTY:

- N0 HOPMa/IbHbIM CeYeHUAM (NpU ycnosmm obecneyeHma cLenseHmsa HacTuaa ¢ 6eToHom);

- MO HAK/JIOHHbIM CEYEHUAM;

- o ycNoBuMIo obecneyeHns cLenaeHma Hactuaa ¢ beToHom.

PacueT no BTOpO# rpynne npeaenbHbIX COCTOAHUIA BKIOYAET:

- pacyeT Ha 06pa3oBaHME N PACKPbLITUE HOPMANbHBIX U HAKNOHHbIX TPELLMH;

- onpeaeneHue npornba NAnTbl (NpU ycnosmm obecnedyeHuns cuenieHma HacTuaa c 6eTtoHom).

6.1.2.2. PacyeT NpOYHOCTM NANTbI NO HOPMAIbHbIM CEYEHUAM

PacueT NpoYHOCTU NAUTLI MO HOPMAJIbHbIM CEYEHUAM BbINMOAHAETCA NPU CEAYIOWNX AONYLLEHMAX:

- CONPOTUBNIEHME PACTAXKEHWNIO BETOHA PAaBHO HYAIO;

- HanpAXeHWsa B HacTU/Ae PaBHOMEPHO pacnpegesnieHbl MO BbICOTE M HE NPEBLIWAIOT pacyeTHoe
CONpPOTUBNAEHUE INCTOBOM CTanu Ry;

- K03 PULMEHT ycnosmua paboTbl ¥, NPUHUMAETCA B 3aBUCMMOCTM OT TMNa HacTMAa No pesyabTaTam
ncnblTaHUn (NpunoxexHue B).
3HayeHWe TrpPaHMYHON OTHOCUTENbHOM BbICOTbI CXATOM 30Hbl CeyeHus §R onpeaensaloT B

cootBetcTBMM ¢ CIM 63.13330 no dopmyne

z _ X __08
R ho 1+gs(n)'(6'8)
Ep2
rae &, - OTHOcuTenbHas Aedopmauua cKatoro 6GeToHa MpW HaNPAXKEHUAX, PaBHbIX Ry,

NPUHMMaemMan B COOTBETCTBMU C yKaszaHmMamuM CM 63.13330.2012 (6.1.20).

gs(n) - OTHOCUTE/IbHAA ,a,ed)opmau,mm PaCTAHYTOro CTa/IbHOro aNIEMEHTaA.
3HayeHune gs(n) NMPUHUMAETCA MaKCUMalbHbIM U3 3HAYeHU OTHOCUTE/NIbHOM ,D,Ed)OpMaLI,MVI

PacTAHYTON apmaTypbl &, MNPU HanNpaXeHWAX, paBHbIX Rs, onpegenAemoro B COOTBETCTBUM C
TpeboBaHMamn CM 63.13330.2012 (8.1.6), M oTHOCMTENbHOM AedopMalLMN PACTAHYTOrO CTa/IbHOMO
HacTuna &, Npu HanpaXeHMUAX, paBHbIX Ry, onpesenaemoro B COOTBETCTBUM C NpUaoKeHnem [.

Ona taxenoro 6etoHa Knaccos B70 - B100 u ana menkosepHUCToro 6eToHa B Umcantene Gopmybi
(6.8) BmecTo 0,8 cnegyet npuHMmats 0,7.
Mpwn otcytcTBMM paboyeit pacTAHYTOM apmaTypbl B NAUTE ANA ONpeAeneHua rpaHUYHOM

OTHOCUTENIbHOM BbICOTbI CXKATOM 30HbI ceyeHus no Gopmyne (6.8) BMecTo &, CneayeT UCNONb30BATb

OTHOCUTENbHYI0 AePpOPMaLMIO HACTUA NPU PACTANKEHUN &, NPU HaNPAMXKEHWUAX PaBHbIX Ry.

|-|pl/I I'IO,EI,60pe Ce‘-IEHVIﬁ NJNTbl BbICOTa ee C)KaTOﬁ 30HbI X 4O/ KHA yA0OBNETBOPATb YC/IOBUIO
X< & -h,, (6.9)

roe ho - BbICOTA pa6oqer0 cevyeHuna NanTbl.

Ecnu ato ycnosue He co6mo,a,aeTc5|, TO cneayet yBeNndnTb TONWKMHY NANTBI, NOBbICUTb KNaccC 6eToHa
Nno NPOYHOCTU Ha CXKaTue, pacnosioKnTb B CKaTol 30He AONO/THUTE/IbHYIO CTEPXKHEBYIO apMaTypy C TEM,
YTOObI BbICOTA CKATOM 30HbI He npesbliwana rpaHUYHYHO.



B 3aBMCMMOCTM OT MONOMKEHWUA HEWTPANbHOM OCU B CEYEHWUWU MAUTbl B MPOJETE BO3MOMKHbI TPU
C/ly4an pacyeTa Ha MPOYHOCTb.

Cnyyait 1. HeliTpanbHan oCcb HAXO4MTCA B NpeAenax TONLWMHbI NONKW NAUTLI U He NepeceKkaeT CTEHOK
NPoeUAMPOBAHHOIO HacTMNA (PUCYHOK 6.3).

hy

x* / R.As

An Ay X'{'ﬁ;

PucyHok 6.3 - Cxema ycuamin B NpoaeTHOM
CeYEHWUM NAUTbI MPU PACMOIOKEHUN HEUTPANIbHOM
0oCM B Npegenax TONWMHbBI NOAKM NAUTI

BbICOTy CxKaToOM 30HbI CEYEHUA NINTbI ONPEaeN AT U3 YCA0BUA
!
Rbix=7.R A +RA —R A (6.10)

|_|pl4 pacyeTe NPOYHOCTU NANTbI AONTXKHO BbIMNONHATLCA yC/10BUE
! !
M <Rb,x(h, —0,5x)+ R A (h,—a'), (6.12)

rae A, - niowanb NonepeyHoro ceyeHuns ogHoro roppa HacTMNa;
As - NJoWaab NonepeyHoro ce4yeHms CTepKHEeBOM PacTAHYTON apMmaTypbl;

! v v
& - n/iowaab NONepPeUYHOro CEYEHMA CTEPKHEBOM CKaToN apmaTypbl;

Rsc - pacyeTHOEe CONPOTMBEHME CXKATUIO CTEPIKHEBOW CKaTOM apmMmaTypbl;

M - n3rnbatowmit MOMEHT B PaCCMaTPMBAEMOM CEYEHUU NANUTDI;

X - BbICOTA C¥KaTOM 30Hbl 6eTOHa;

bs - LWUMPUHA BEPXHEN YaCTW PAaCYETHOro CeYeHusn;

a' - 3aWMTHbIN CNOM CKaTOW CTEPKHEBOW apMaTypbl;

ho - BbICOTa paboyero ceyeHUsA NAUTbI, MPUHMUMAETCA KAK PACCTOAHUE OT KPaMHEN CXKaToM rpaHu
NAUTBl A0 TOYKM MPUNONKEHUA PABHOLEWUCTBYIOLLEN PaCTArMBAOWMX YCUAMM B HAcTuae U TUOKOM
apmartype;

V¢ - k03ddUUMeHT ycnosna paboTbl, NPUHUMAEMbIV PaBHbIM:

0,4 - ans npoPUNMPOBaAHHbIX HACTUNOB 6e3 BbILITAMMNOBOK Ha CTeHKax rodpoBs ¢ ABYMA yrnopamu B
Kaxaom roppe;

0,6 - s NpodUNMPOBAHHbBIX HACTMIOB C 3Ur3aroobpPasHON BbILLTAMMOBKOW Ha CTEHKax rodppos;

0,8 - TO *Ke, C OAHMM YNOPOM B KaxKgoM rodpe.

KoapduumeHt ycnosua pabotbl Y. [AnA Apyrux TWNOB HacTMna cneayet onpefensatb

3KCMepMMeHTalbHbIM NyTEM C MPUMEHEHMEM CTaHAaPTHbIX METOAMK UCMbITaHUI (NpuaoXKeHue B).
Cnyyali 2. HeliTpanbHas ocb NepeceKkaeT CTEHKU NPOoPpUANPOBAHHOrO HacTUNa (PUCYHOK 6.4).



hy

hy

PUCyHOK 6.4 - Cxema ycunnii B NPoseTHOM Ce4eHUn
NAWTbI NPU PACNONOKEHUN HEUTPASIbHOM OCK B Npeaenax
CTeHKn rodpa NnpoPuanpoBaHHOro HacTuAa

BbicoTy CXKaTOW 30Hbl CEYEHUSA NAUTDI onpenenarT U3 ycaosuma

R,[b'x-+ (b, ~b)hy [+ 7R [ A +2t, (x=h, ) [+ R.A =
:chy[A;urztn (h, +h, _x)}r RA,

(6.12)

' o
rae A1 - naowanb cevyeHnAa sepxHen nosKn o4HOro ro¢pa HaCTuna,

" o
A] - naowadb cev4yeHnAa HNXHen NosIKn oaHoro rod)pa HaCTunNa,

b'- wupunHa 6eToHHOrO pebpa (p1cyHOK 6.4);

tn - TONWMHA NPodUANPOBAHHOIO HacTuAa (PUCYHOK 6.4);

Ane - NNOWAAb NONEPEYHOrO CeYEeHUs PacTAHYTOM 30HbI CTEHKMU 0AHOrOo rodpa HacTuna.
Mpu pacyeTe NPOYHOCTU CeYeHMA NANTbI A0NXKHO CoB0aaTbCA YCoBME

M < Rbbe +7cRy [Sr: +tn (X_ hf )2 +tn (h - X)z + Sr:':|+ RsSsx + RscSéX ’ (6-13)

rae Spx - CTaTUYECKNIM MOMEHT NJIOWAAM CEYEHUNSA CXHKATOro OETOHa OTHOCUTE/IbHO OCU X-X;

’ v
'Ah - NJIOWAAb CeYeHNA BEPXHEMN MNOIKM 0A4HOro roppa HacTuNa;

S,; - CTaTMYECKUI MOMEHT NNOLAAN BEPXHEN NONKM NPOPUANPOBAHHOIO HaCTUAA OTHOCUTENBHO
OCU X-X;

S,;' - CTaTUYECKNIA MOMEHT MOLWAAN HUMKHEN MOKK NPOodUANPOBAHHOIO HAacTUAA OTHOCUTE/IbHO
X-X;

Ssx, SS'X - CTaTU4YECKMe MOMEHTbI NAOoWaAMN COOTBETCTBEHHO PACTAHYTOM W CXATOM CTEP’KHEBOM

apMaTypbl OTHOCUTE/IbHO X-X.
Cnyuait 3. HeitTpasibHas oCb HaXoAMTCA Ha YPOBHE BEPXHEN MOKM NPOdUINPOBAHHOIO HAacTUAa, X
= hs (pucyHoK 6.5).
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PUCYHOK 6.5 - Cxema ycununii B NPONETHOM CeYEHUU
NAUTbI NPU PACNONOKEHUU HEWTPAIbHOM OCU HA YPOBHE
BEpPXHEN NOAKM NPOPUIMPOBAHHOIO HacTUAA

an pacyeTe NPOYHOCTU CeEYEHNA NANTbLI ONTKHO CO6IHO,£I,3TI:CF| ycnosue
2 2
M <0,5R,b,h; + R, (A +t.h?)+RA (h —a)+R A (h, —a').(6.14)

Ecnv npu onpeaeneHum BbICOTbI CKATOW 30HbI No popmyse (6.10) BbINOAHAETCA yca0BUE X > hy, A
no popmyne (6.12) - x < hy, TO IPOYHOCTb HOPMAIBHOTO CEYEHUA NANUTLI NPOBepsAeTCA AN Cayyas 3.

PacyeT NMPOYHOCTM HOPMA/IbHBIX CEYEHWUI NAUTbI Ha €e MPOMENKYTOUHbIX OMOpax BbINOAHAETCA
TO/IbKO B C/lydasix YCTAaHOBKW pacYeTHOM HaAOMOPHOM CTepXKHEBOM apmaTtypbl, obecnevymBaroLlel
Hepa3pe3HOCTb KOHCTPYKLUW.

MpOYHOCTb HOpPManNbHbIX cevyeHuit NauTbl onpegensetca no CM 63.13330 Kak ANnA CeYeHui
ene3o0beTOHHbIX 3/1IEMEHTOB CO CTEPXKHEBOW apmaTtypoi. CxkaTbli NpodUAMPOBAHHBIA AUCT M3-3a
ONaCHOCTU BbINy4YMBAHUA B pacyeTe He y4UTbIBAETCA.

B 3aBMCUMMOCTM OT NOJIOKEHMA HENTPAIbHOM OCY B CEYEHUM NAUTLI HA ONOPE BO3MOKHbI ABa C/1y4an
pacyeTa Ha NPOYHOCTL:

Cnyuait A. HeitTpanbHas ocb NepeceKkaeT CTEHKM NpodUANPOBAHHOIO HacTUAa (PUCYHOK 6.6).

As L
*____ i e 3 § MM“MM@.&AK,“,M“W__“
£ iz:T 4a
ﬁp . ‘:ﬁ‘ ]
i gy Re| _ veRAW
P\ [ x = L B VeRyAn
,,,,,, AR VA S —- V- :
= ;7/ RpAp
A;g ¢ x o Rﬁcﬁiﬁ
X c————— R R
i i R
o Ag x<hp &
b
&

PucyHoK 6.6 - Cxema ycuanii B ONOPHOM CeYEHUMU
NAWTbI MPU PACMOJIOKEHUM HEMUTPAIbHOW OCK B Npeaenax
CTeHkM rodppa npoPnaMpoBaHHOro HacTUNA

BbicoTy CXKaTOW 30Hbl CEYEHUA NAUTDI onpeaenarT U3 ycaosuma



b+b'
R“-;)X:&&+%&[N+ﬂﬂm—xﬂ—&ﬁgww)

! v
roe A1 - N0WaAb CeYEHNA BEPXHEN MOJIKM 0AHOro rodppa HacTuAa.

Mpwn pacyeTe NPOYHOCTU CEYEHUA NJINTbI LONKHO CO6ﬂI‘0,CI,aTbCF| ycnhosue

MX(h(; —0,5x)+ R A (h; —a’)—;/CRy X

% s;+ztn(hn—x)(h(;—x—w ,

<R,
(6.16)

rae M - VI3FVI6aIOLLI,VIﬁ MOMEHT B paCcCMaTpnBaemom ce4yeHUn nanTbl;
! )
hO - pacCTtoAHNE OT HUXKHEWN NOJZIKN CTaJ/IbHOIo I'IpOd)MJ'IVIpOBaHHOFO NNCTA A0 TOYKU NPUNOKEHUA

pactarmsaroWwmnx ycwmﬁ B CTep)KHEBOﬁ paCTﬂHyTOl‘a apmaTtype,;
' o o
Sn - CTaTU4ECKMUN MOMEHT naowagn BepxHen NosKu I'IpOd)VU'IMpOBaHHOI'O HaCTh/1a OTHOCUTENIbHO

OCH X-X.
Cnyyait b. HelfTpanbHasa oCb HAXOAMTCA HAa YPOBHE BEPXHEN MOIKM NPOodPUANPOBAHHOTO HacTUAa, X

= h, (pUCyHOK 6.7).
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PucyHok 6.7 - Cxema ycuinin B ONOPHOM CeYeHnmn
NAUTbI NPU PACMOJIOKEHUM HEMNTPAIbHOM OCKU Ha YPOBHE
BEPXHEN MOIKM NPOPUNMPOBAHHOIO HACcTUNA

Mpwu pacyeTe NPOYHOCTM CEYEHUA NIANUTbI LONKHO COBN0AATLCA YCIOBUE

(b+b")

> hn (h(;_O’Shn)+Rsc%(h(;_a,)r(a]j)

M <R,

Mpu NONOXKEHMU HENTPANbHOW OCK BbllLIE BbICOTbl NPOdUANPOBAHHOIO KUCTa (X > h,) YacTb cxkaTom
30HblI 6eTOHa, pacnonoXKeHHaa Hag MoJIKoM NPOUANMPOBAHHOIO JINCTA, HE yuyuTbiBaeTcA. MPOYHOCTb
HOPMAa/IbHOTO CeYeHUs NUTbI HaZ ONOPOW NPoBepsaeTca Kak aaa caydas b.

6.1.2.3. PacyeT NpoOYHOCTM NAUTLI MO HAKAOHHbBIM CEYEHUAM

PacyeT NPOYHOCTM NANTbI MO HAKNOHHLIM CEYEHUAM BbINOJIHAETCA HA AENCTBME NONEPEYHOM CUbI,
a Yron & HaKAOHHOW TPELLMHbI NPUHMMAETCA He MeHee 45° K ropu3oHTaNbHOM OcK (PUCYHOK 6.8). Mpu

3TOM [10/1KHbI COB104aTbCA YCNOBUS:



Q<0,34R y.ht, +Q;; (6.18)
Q <= 0,15Rs(b + b')ho, (6.19)

roe 0,34Ryj/chntn - nonepevyHoe ycuane, BOCNpPUHMUMaEMoe CTEHKaMW HacTuia B ogHoM rodpe;

Q- nonepevyHoe ycname, BoCnpnHnmaemoe 6eToHOM.

PucyHok 6.8 - Cxema ycuanit B HAKIOHHOM CEYEHUM MPU pacyeTe
€ro NPOYHOCTUN Ha AeNCTBUE NoNepeYHon CUbI

MonepeyHoe ycunue Qp, BOCMPUHMMaemoe GETOHOM B HAK/JOHHOM CeYeHWW, OnpenensAloT no
dopmyne

0,75-Ry (b+b')-hy
- C

Q,

(6.20)

npw yC0BUK, YTO

(b+b")

b+b’'
0,5R,, h, <Q, <2,5R, (2—)ho, (6.21)

rae C - ANVHA NPOEeKLUMMN HAaKNOHHOTO CeYeHus;

bwub'-wmpuHa 6eToHHOro pebpa (puUcyHoK 6.1).

6.1.2.4. MpoBepKa NPOYHOCTU CLUENNeHMA HacTuIa c beToHOM

PacueT NpoYHOCTM cuenneHma HacTuna ¢ 6eTOHOM OnNpeaenAlT A8 KpaHUX NPONETOB MAWUTDI,
CYMTaA OT KOHLLOB 3/IEMEHTOB HaCcTW/1a Ha CBOBOAHbIX ONOpax.

CuenneHne Hactuna ¢ OGETOHOM NPOBEPAIOT ANA HOPMAJAbHOMO CeYEeHUs NAUTbl B MecTe
Hanbonbluero n3rubatowero MOMeHTa, B YeTBEPTM NpPosieTa U B MECTAX MPUIOKEHUA COCPEAOTOYEHHbIX
Harpysok. Mpu aTom foKHO cobatoaaTbea ycnosme

M <= (Tgn + Trif)Zn. (6.22)

Ecnv no pacyety nauTbl, Kpome apmaTypbl B BMAE HacTuna Heobxogumo npesycMoTpeTb
OONONHUTE/IbHYIO CTEPXKHEBYID apmaTtypy, cuenseHue paboyelt apmaTypbl NAUTbI MPOBEPAIOT MO

dopmyne

M < (Tan +Trif )Zn + Van Rs&zs , (6.23)



rae M - pacyeTHbI U3rMbatoWmMii MOMEHT OT AENCTBMA BHELHUX CUA Ha WWPUHY ogHOro rodpa

HaCTunNa,
Tan - CONPOTUBNEHME aHKEPHbIX YNOPOB CABUTY 6eToHa no KOHUAM HaCTuAna;

Trif - conpoTBaeHne pudoB, PACNONOKEHHbIX Ha CTEHKAX HACTMUAA, CABUTY OTHOCUTENbHO BETOHa3;
Zp, Zs - PACCTOAHMA OT PABHOAENCTBYIOLLLEN YCUIUSA CHKATUA B CEUEHUW NINTbLI 4,0 PaBHOAENCTBYOLWEN
YCUAWA PacTAKEHUS B CEYEHMM HAaCTUIA U CTePXKHEBOW apMaType COOTBETCTBEHHO (PUCYHOK 6.9);

Van - KO3OOULMEHT ycnoBUii paboTbl aHKEPOBKM CTEPXKHEBOI apMaTypbl;
Van =1 npu L -h>= Iy (pucyrok 6.10);
Van = (L—h)/|0 npw loan > L - h;

/o,gn - 6a3oBan ANNHA aHKEPOBKKU CTep)'KHEBOﬁ apmaTtypbl onpegenAaeTrca CorsiacHo cn
63.13330.2012 (10.3.24).

1 - nporoH; 2 - aHKep; 3 - cTasibHON NPOGUANPOBAHHbIM HACTUA

PucyHok 6.9 - Cxema ycunumin npu pacyerte
Mo NPOYHOCTU aHKEPOBKM

1 - cTanbHOW NPOPUAMPOBAHHBINA HAacTWUA; 2 - BbllUTamnoBaHHble pudbl; 1-1 - ceyeHne No nponety
HacTMNa B MecTe Hambosblero U3rMbaowero MOMeHTa, B YeTBEPTU NposieTa, B MeCTax NPUIOMKeHUS
COCPeAoTOUEHHbIX CUA; L - ANIMHA yYacTKa pacnosoXKeHus pudoB Ha CTEHKaX HACcTWAA, yYUTbIBAaEMbIX B

pacyeTe ero aHkepoBKM no ¢opmyne (6.23)

PucyHoK 6.10 - Cxema pacnonoxeHuna pacyeTHOro
ceyeHus ANA NPOBEPKU CLLENNeHMA HacTuna ¢ 6eToHoOM

PacyeTHoe 3HayeHue Ty, NPUHMMAETCA MEHbBLUMM M3 MOJIYYEHHbIX 3HAYEHUI CneayloWwmx ABYX



BE€NNYUNH:
conpoTtmeneHne casury aHKepos B Buae CTaA-60/'ITOB NO KOHUaM HacCThna onpeaenAaeTca no

dopmyne

Tanl = 0,64RyAanngn, (6.24)

roe Aqn - NNOWaAb NONepeyYHoro ceyeHms ctaa-6onta;

Nan - YUCNO CTaA-60NTOB B O4HOM HUMKHEN NOAKe HacTUNa;

Ry - pacyeTHOe conpoTuB/eHMe CTanu cTaa-6onTa;

COMPOTMBNEHWE AaHKEPOBKM CABUIY C YYETOM CKanbiBaHMsA 6eToHa OTHOcUTenbHO cTaa-6onTos

onpeaensetca no ¢opmyne

Tanz = LO,29 Ny X~ d12 Rb ) Eb , (6.25)

Vs

rae di - oMameTp CTepykHA ctag-6onTa;
Ep - HaYanbHbIA MOAYAb YNpyroctn 6eToHa.
KoadppumumneHT O paseH:

0,2- %—1—1 an/I3Sh—aS4,(6,26)

1 1

h
l mpu -2 >4 (6.27)
dl

3aecb h, - gAnHa ctaa-6onTta:

Vs - k0adduumeHT ycnosua paboTbl aHKepa (cpefHee 3HaueHWe )5 Ana ctag-6onta cnepyet
NPUHMMAaTbL paBHbiM 1,25).

ConpoTuBaeHne pudoB HaCTUIA Ha CMATUE NPU ero casure oTHocuTenbHO 6eToHa onpeaenserca

no ¢opmyne

Tie =7 Ryl -a *Nyie , (6.28)

roe Y. - KoadpduumeHT ycnosma pabotbl Hactuna (cm. 6.2.1);

lrif - BAHa ogHoro puoda;

arif - TnybuHa BblAaBNMBaHUA 04HOTO puda.

Nrif - Yncno pndos Ha CTeHKax ogHoro roppa No AJMHe y4yacTKa HacTuna L oT paccmaTpvMBaemoro
cevyeHus Ao 6anxKanilen onopbl HacTUNa (pUCYHOK 6.10).

Mpn Hannumm B pebpax NAUTbl CTEPXKHEBOW apmaTypbl YMCAO BBOAMMbBIX B pacdeT pudos
NPUHUMAETCA HA A/IMHE YYaCTKa NJNTbl, YMEHbLUEHHOM Ha BbICOTY €€ CeYeHMus.

MpOYHOCTb aHKepPOB A0/XKHaA ObITb 0becneyeHa B cooTBeTcTBUM € 9.1.2.

6.1.2.5. PacueT pebpa naunTbl Ha onopax

Pebpa nanTbl Ha ONOpPaXxX AO/KHbI PACCUMTLIBATLCA Ha cMATUE. PU 3TOM A01KHO ObITb BbINOJIHEHO

cneayrolulee ycnosume

N <= 0,75'Rb,/oc'b'/g, (6.29)

roe N - onopHas peakums Ha oAnH rodp HacTUAa;
b - WMpPWHa HUXKHEN NONKKU HacTUNa;
I - WKpUHa onopbl NAUTI.



6.1.2.6. PacyeT nanTbl Ha 06pa3oBaHUE M PaCKPbLITUE TPELLMH B PAacTAHYTON 30He beToHa

PacyeT nanTbl Ha 06pa3oBaHWE M PACKPbITUE TPELLMH B PacTAHYTON 30He 6eToHa B nposiete (Ha
NMOBEPXHOCTM, 3aKPbITON NPOPUAMPOBAHHBIM HACTUIOM) He MpPoBOAUTCA. [N BepXHel MOBEPXHOCTU
6eToHa Hag NPOMEXKYTOUYHbIMKM OMOPamMM  HepaspesHOM MAMTbl pacyeT Mo  TPELLUMHOCTOMKOCTU
BbINO/IHAETCA C yYeTOM KaTeropuu TpewmHocTonkocTn no CM 63.13330 B 3aBMCMMOCTM OT YC/NOBWIA
aKcnayaTaumu.

PacyeT MOHONIUTHOM Hepa3pe3HOM NAUTbI Ha PACKPbLITUE TPELLMH HaZ NPOMENKYTOYHbIMU ONOpPamMu
BbIMNONIHAETCA KaK AN1A ene306eToOHHOro n3rmbaemoro afnemeHTa ¢ o6bIYHbIM apmupoBaHnem 6es yyeta
NpPodUAMPOBAHHOIO HACTMAA B COOTBETCTBUM C TpeboBaHuamm CMN 63.13330.

MpeaenbHO AONYCTUMOE 3HAaYEHUWE LMPUHBI PACKPbITUA TPELMH cneayeT npuHMmMmaTh He 6onee 0,3
MM.

6.1.2.7. Pacuyet npornba nautbl

Mpornb nanTbl paccunTbiBatoT Mo popmyne

fn = fo + frc + fadd, (6.30)

rae fn - MakcMmanbHbIM NPorMb HacTUNa OT HOPMATUBHbIX HAarPy30K Ha CTagauM YKNaaKM 6eTOHHOM
cmecy;

fre - NpOrMG NANTLI OT AENCTBMA NOCTOAHHOM U BPEMEHHOM Harpy3oK Ha CTaguu 3KCMAyaTaumm ¢
Yy4EeTOM ee pacyeTHOM KPMBU3HbI;

fadd - BONONHUTENBHBIN NPOTrNG NAUTBI 33 CHET NOAATIMBOCTM AHKEPHbIX CBA3EN.

Mpu HaNMYMK pacyeTHOM HaZOMNOPHOM rTMBKOM apMmaTypbl pacdeT Npornbda NAMTbI BbINOJAHAETCS KaK
ONA Hepa3pe3HOWM KOHCTPYKLUMMN.

Mpornb fn, He AoMXKeH NPEBbIWATL NPeAesbHbIX MPOrMboB KOHCTPYKLMIA, ycTaHaBAnBaemblx 8 CIl
20.13330 N8 KOHCTPYKLUMI COOTBETCTBYIOLLMX BUAOB, a TaK}Ke He A0/KeH npesbiwaTtb 1/150 3HayeHus
nposaeta NAnTHI.

Mpw OTCYTCTBUM pacHeTHON HaAOMOPHOM CTEPXKHEBOM apMaTypbl NPOrnb NAUTbI oNpeaenseTcs Kak
Ans ogHonponeTHon, cBob6oaHO onepToi KOHCTPYKLMK Mo dopmyne

rc

f —(L1).s.
== 1-5-1% (6.31)
:
|
rp,e F - paCHETHaH KpMBVI3Ha NANTbI Ha yHaCTKe C HaM60ﬂbLUMN\ M3rV|6a|'0LL|,V|M MOMEHTOM;

O - KOahPULMEHT No TabauLe 6.2;
/- nponeT nAnTbI.

Tabnnua 6.2
Cxema NPUNOoKEHUA HarpysKu )
=
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JononHUTEeNbHbIN faag NPOTMG CNepyeT onpesenaTb Kak AN 0AHOMNPONETHON 6afkM ¢ MOMeHTaMu

Ha onopax no popmye (6.31), npuHumas koadduument 0 = 0,125
PacueTHas KpmBM3Ha NAnTbl onpegensetca B cooteeTcTBum ¢ CM 63.13330 no popmyne

[TI1TTI1T1

n

1M 6.32
r D’(' )

rae M, - narnbatowmin MOMEHT OT HOPMATUBHOM Harpy3Ku;

D - n3rubHasn »*KecTKoCTb NPUBEAEHHOrO CeYEHUA NANTLI, NpuseaeHHas B .1 (npunoxexua I).

Ecavm npu onpezeneHun npornba yuymTbiBatOTCA KPATKOBPEMEHHbIE U AJIUTENbHbIE HArpy3Ku, To
pacyeTHasa KpMBU3HA NPUHMMAETCA PAaBHOW CyMMe KPUBU3H, ONpeaensieMblX pasaenbHo s nsrmba ocu
OT HArpy3oK KPaTKOBPEMEHHOTO U AJUTENIbHOIO AENCTBUA:

I 1 1
—=—+—.(6.33)
rn n

JOoNoNHUTENbHYIO KPUBU3HY, 06YCNI0BNEHHYIO NOAATANBOCTLIO aHKEPHbIX CBA3EN, onpeaenstoT nNo
dopmyne

1 KA
re 0,75-1-h,

al

,(6.34)

roe k'=2 - ana ogHONPONETHbIX NAKUT;
'=1,51 1,0 - ANA KpalHUX U CPeSHMX NPONETOB HEPA3PE3HbIX NIUT COOTBETCTBEHHO;

A - caBur HacTMNa OTHOCUTeIbHO BeToHa, onpeaensemblii No dopmye

_ Mn,sp'ph
T -0.5%) (7, A +A) g,

6.35)

rae ‘9a - Koacbcbmu,meHT KECTKOCTU CTEPKHEBOIO aHKepa:
& =0,15-n,-d-E,,(6.36)

3,€Cb Ngn - YNC/I0 aHKEPHbIX CTEPXKHEN B 04HOM rodpe.

MonoXKeHne LEHTPA TAXKECTU NPUBEAEHHOIO CEYEHUA NWT, 3aHMMAeMOe OTHOCUTENIbHO CHKAaToOW
rpaHu 6ETOHA Yem = Xm, CNEAYET ONPeAenaTb No cneayowmm Gopmynam:

- eC/¥ HelTpanbHas OCb, HAa KOTOPOM HaxXoAMUTCA LEHTP TAXKECTU MNPUBELAEHHOro CeYeHun, He
nepecekaeT pebpo NAUTbl U NPOPUAMPOBAHHLIA HACTUA, TO MOJIONKEHUE 3TON OCU onpegenseTcs no

dopmyne



2
X = — ZA’ed + ZAred + 2Sred

" bf bf bf

, (6.37)

roe Xm - CpeAHAA BbICOTa CXKATOM 30HbI 6ETOHA, yuuTbiBalOLWaa BAUAHWE PaboTbl PacTAHYTOro
6eToHa mexay TpewuHamu;

ZAred - CYMMa npuBEAEHHbIX MNIOWAAeN CeYeHMs apmaTypbl, onpedeneHue KoTopoW

npuseaeHo B .1 (npunoxxeHus I);
Sred - CTAaTUYECKMUIA MOMEHT NNOLWAAMN Areg OTHOCUTENBHO CXKATOM FPaHU NANUTDI;
- €C/IM HeMTpanbHadA ocb nepecekaeT pebpo NAnTbl U NPOGUANPOBAHHbBIN HAcTWUA, TO:

2
Z A\'ed + 2Sr’ed
bf bf

+

m

, (6.38)

X = — ZNed
b

! V) v
roe Aed - CYMMa MpuUBEAEHHbIX NaolWanen ceyeHn apmaTypbl U NAoWwanm CBecoB TaBpOBOro
cevyeHus beToHa NAUTbI, onpeaeneHne KotTopoi npuseaeHo B .1 (npunosxkeHusa I);
! o ! o
Sred - CTaTUYECKMA MOMEHT MNJoLLLaam Aed OTHOCUTE/IbHO CXaTOW rpaHn NAUTbI.

- eC/N HeUTpasibHaA OCb PAcMo/iaraeTcA Ha YpPOBHE BEPXHEW MOJIKM NPOGUAMPOBAHHOIO HACTUAA,
TO Xm = hy.

6.2. PacyeT KOMBMHUPOBAHHbIX 6aOK

6.2.1. Pacyet no Npo4YHOCTM Ha AencTBmne M3rMbatoLLMX MOMEHTOB

6.2.1.1 PacyeTbl MO NPOYHOCTM HOPMa/IbHbIX CTaNeXKeie300eTOHHbIX MOMNepPeYHbIX CeYeHUM
BbINO/IHAIOTCA AN PacYeTHbIX NonepeYHbix ceyeHuin (4.4.4.1).

PacyeT MO NPOYHOCTM HOPMa/bHbIX CTafexene306eTOHHbIX MOMepPeyYHbIX CeYeHWn caeayet
NPOBOANTb C Y4ETOM HEIMHENHbIX CBOMCTB MaTepmasios.

Mpw pacyeTe NPUHMMAETCA, YTO cTanexene30b6eToHHOe NonepeyHoe Ce4eHMe OCTAETCA MNNOCKUM.

Hanps»keHuns B cxkaTom beToHe cnenyeT onpeaenatb No He/liMHenHon aedopmMaLMoHHON Moaenu,
cornacHo CM 63.13330.2012 (8.1.20 - 8.1.30).

HanpaxeHunAa B apmaTtype ciegyert onpesenaTtb No guarpammam, npusegeHHbim B ClN 63.13330.

HanpAaxeHna B KOHCTPYKLLMOHHOM CTa/IM NPU CXKaTUW UK pacTAXKEHUU cneayeT onpeaenats no Cll
16.13330, 1 yunTbIBaTb BAMAHWE METOAA BO3BEAEHMA (HAaNpUmep, C NPUMEHEHNEM BPEMEHHbIX OMOP UK
6e3 Hux).

Mpv [encTBUM  yCUAUIA B MNJIOCKOCTU CUMMETPUM HOPMAJIbHbIX CEYEHUI C  apmaTypou,
PacnosioXKeHHOW y FpaHel ceveHMA NepneHANKYAAPHbIX K NJAOCKOCTU U3rMba AonycKaeTca NpoM3BOAnUTb
pacyeT Ha OCHOBE NpeAenbHbIX YCUAKUIA cornacHo 6.2.1.2 - 6.2.1.8.

6.2.1.2 PacyeT cedyeHult cTane)kenesobeToHHOM 6aNKM Ha BO3AEUCTBME MNONOXKUTENBHOIO
usrnbatollero MomeHTa (Bbi3blBAlOLLErO B BEPXHEM MOACE CHKATME) B 3aBUCMMOCTM OT 3HaAYEHUS

HanpsxeHna B 6eToHe O} Ha ypOBHE LIEHTPa TAXECTW >Kene3obeTOHHOW MAUTbI U HanpsKeHuA B

npoaonbHOW apmaType Oy, cooTBeTCTByloOWero Aedpopmauun 6eToHa npu HanpsxeHun O,

L0NycKaeTca BbINOAHATb N0 6.2.1.3-6.2.1.6.
6.2.1.3 B cny4yae, ecnm HanpsiXKeHUst B 6eToHe M pacyeTHOMN NPoA0/IbHOM apMaType yA40BAEeTBOPAIOT
ycnosusam (pucyHok 6.11):

— Oy < 7Ry, (6.39)



M, R
S W + O-si < 7si S (6-40)
as b,red

Q
I

AN BEPXHEr0 M HUMHEro MNOACOB CTa/IbHOrO CEYEHWUA [OO/KHbI BbIMOJAHATLCA COOTBETCTBEHHO
cneaytoLme ycioBusA:

M — Zb,sth,s N
W

2 <r1.R,, (6.41)

f2,st Agt

M _Zb,sth,s n Nb,s <y R (6.42)
Wfl,st A%t o

roe M = My + M, - nonHbln n3rnbaowmii MOMeHT (NPUHMMAKOT TaK e, Kak U My u M, ¢
COOTBETCTBYIOLUM 3HAKOM);

M; - n3rnbaolmMini MOMEHT nepBon ctaamMmn paboTbl (HarpysKy BOCMPUHMMAET CTasibHasA 4YacTb
KOHCTPYKLMW);

M, - wusrnbarowmin  MOMeHT BTOpOM  cTaguu  paboTbl  (Harpysky  BOCNPUHUMAET
cTanexenes3obeToHHaa KOHCTPYKUMSA), onpeaensembii gns CTaTUYECKM HeonpeaeNMMbiX CUCTEM C
y4yeTom nonsyyectn 6OeTOHa, 06XKaTWAa MonepeyHbiX WBOB, 06pPa3oBaHMA MOMEPEYHbIX TPELMH B
pacTAHYTbIX 30HaX Xene3006eTOHHOM NAUTbI, @ TaKKe YcaaKu 6eToHa MU USMEHEHWUI TeMNepPaTypbl;

N =N, = Ao, + AT, - HopmanbHas cuna;

Ohi, O - ypaBHOBELUEHHble B MOMEPEYHOM CTasnexene306eTOHHOM CeYeHUU HanpAXeHus,
BO3HMKAlOLWME Ha YPOBHE LEHTPA TAXKECTM NonepeyHoro cevyeHma 6eToHa oT ero nosasyyecty, obxkatma
nonepeyHbIx WBOB COOPHON NANTHI, yCaAKN OBETOHA U U3MEHEHUI TemnepaTypbl;

Ast = A st + Apst + Aw,st - NIOWAAb HETTO NOMNEPEYHOro ceYeHma cTasbHoM 6anku;

Arist, Apst, Aw,st, Ab, As - NNOLWAAN 3N1€MEHTOB NONEPEYHOro CeYEHNA HUXKHErO N BEPXHEro NoAcos,

CTEHKM CTaNbHOM 6am<m, 6eToHa NAuThI, I'IpO,CI,OJ'IbHOVI apMmaTtypbl N1NTbl, COOTBETCTBEHHO;

— Ired _ Ist _ Ist
b,red — 7 ’ Wfl,st - 7 ’ sz,st - 7
b,red f1,st f2,st
lred, Ist - MOMEHTbl WHEpUMU HETTO cTanexkenesobeToHHOro nonepevyHoro cevyeHuA 6aﬂKVI,
npmnBeaeHHOro K ctasin, h nonepevyHoro cevyeHunA CTaNbHOM’ GaﬂKM, COOTBETCTBEHHO,

Zp,redy Zb,st, Zf1,st, Z2,st - PACCTOAHUA COrNACHO PUCYHKY 6.11;

- MOMEHTbI CONPOTUBNEHNUA,

a, = ESt / ES - K03bdMLUMEHT NpuBeaeHNA, NPUHMMaeMblin no 4.4.4.10;

&}, - KoadPuLUMeHT npuseseHna, NpUHMMaemMblii No 4.4.4.2;
Ry, Rb, Rs = Rsc - pacyeTHble CONPOTUBAEHUA MaTepmana CTaibHOW KOHCTPYKL MUK, 6eToHa 1 apmaTypbl
COOTBETCTBEHHO;

Ver Voi U Vs - K03ddULMEHTbI, NPUHMMaeMble cornacHo 4.3.5;

1+ ViR — 0y ) A

v.R, A
YUYUTbIBAIOLMIA €r0 PasrpysKy npuaerarowmm 6eToHOM U NPUHMMaeMbIn He 6onee 1,2.

MpumeyaHue - HopmanbHyto cuny N cnenyeT NpUHMMaTb pacTArMBatoLLeld CTasbHYO 6anky npu
CHMMAOWMX HAMPAXEHUAX B Kene300eTOHHOW nAuTe U CHUMaIOWEN CcTanbHyto Oanky npu
pacTArMBalOWMX HaNPAXEHUsX B Kene3obeToHHOW nauTe n apmatype (B dopmynbl cuny N B oboux
CNy4yasx cneayeT NoACTaBAATb CO 3HaKom "natoc').

- Ko3adduuMeHT ycnosBuit paboTbl BEPXHEro CTajbHOrO MoAca,

7=

f2,st
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a) nauTa ¢ Bytamu; 6) nanta 6e3 BytoB

PucyHoOK 6.11 - Ycnaua n HanpaxKeHnA B nonepevyHom cevyeHum
KOMOBMHMPOBAHHOM H6anKW, BOCIPUHUMALOLLEM NONOKNTENbHbIM
n3rnbatloLLmMim MOMEHT, NPU BbINOJIHEHMUN yC0BUM 6.2.1.3

6.2.1.4 B cnyyae, ecav HanpsaXKeHns B 6eToHe M pacyeTHOM NPoAo/IbHOM apMaType YA0BNEeTBOPAIOT
ycnoBUusm (pUCYHOK 6.12)

M,
0y, = W — 0y 2 7Ry, (6.43)
QW req
M,
Gs = W + Gsi < 7si Rs ’ (6-44)
as b,red

0N BEPXHErOo W HUMKHEro MOACOB CTa/IbHOIO CEYEHMA AO/KHbI BbIMOJAHATLCA COOTBETCTBEHHO
cneaytowme ycnoBus:

M _Zb,sthR,sR _ NbR,sR

<7.Ry; (6.45)

Wf 2,st At
M-2Z, N N
PR 4 RS <7 Ry, (6.46)
Wfl,st A‘St

rae N = Npgsr = ApRp + AsRs - HOpManbHaA cMaa Npy NpoBepKe BepXHero noAca;
N =N,z = AR, + AC, - HopmansHas cuna npu nposepke HUKHero nosca (npumeyaHue K

6.2.1.3).
Zb,red, Zb,st, Zf1,st) Zp2,st - PACCTOAHUA COrNACHO PUCYHKY 6.12;



Né&s {479
Otz
Crads
Noge
A—
) Aff st 6

P &
et GS” (ﬁ A{‘ng Pgﬁ {,Eﬂ
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PucyHOK 6.12 - Ycnnma n HanpAaxeHua B NoNepeyHoM CeYyeHumn
KOMBWHMpPOBaAHHOM 6a/IK1, BOCMIPUHMMALOLWLEM NONOXKUTENbHbIN

n3rnbatoLmin MOMEHT, NPU BbINOJIHEHMW ycaoBuin 6.2.1.4

6.2.1.5 B ciiyyae, ecam HanpaxKeHus B 6eToHe M pacyeTHOW NPoA0/bHOM apmaType y40BAETBOPAIOT
ycnoBusam (pucyHok 6.13)

M,
0, = W — Oy 2 7Ry, (6.47)
AWy red
_ 2
%__VT_+%ZKR“6“)
as b,red

AnAa BepxHero n HUXHero noAcosB CTa/IbHOrNro ce4vyeHuMA AOO0/1IXKHbl BbINOMHATLCA COOTBETCTBEHHO
cneayrwouine ycnosua:

M — Zb,st N bR,SR
W

_ NbR,sR

f2,st Ast

M — Zb,st N bR,SR
W

<7.R,, (6.49)

N
+ bR,sR

f1,st '%t

a ana Kene3obeToHHOM YacTn ceyeHusn ycnosue

<7.R,, (6.50)

k (M, _Zb,sthR,sR _ NbR,sR

Est Wb ,st A%t

< & jim, (6.51)

roe Nprse = ApRb + AsRs - HOpManbHas cuna (npumedaHue K 6.2.1.3);
Zb,red, Zb,st, Z1,st, Zp2,st - PACCTOAHUA COrNACHO PUCYHKY 6.13;
— Ist

bst — —Z - YC/IOBHbIN MOMEHT COMPOTUB/IEHNA Ha YPOBHE LIEeHTPa TAXKECTU ceYeHUus beToHa;
b,st



‘9b,1im:0>0016 - npegenbHasa (Ana cTanexenesobeToHHbIX KOHCTPYKLMI) OTHOCUTENbHAA

Aedopmaumsa 6eToHa Ha YPOBHE LeHTPa TAMKECTU ero NonepeyHoro ceYeHus;
k - KO3PPUUMEHT, YUMUTLIBAIOLLMIA YBENMUYEHNE OTHOCUTENbHBIX AedopmaLmii 6eToHa Npu PasBUTMM
naacTmyeckux gepopmaunit:

-ecm O, < 7/CRy, Tok=1,0;

N 0,009E
-ecnmn O >7/CRy +M,To k :1,0+’—St;
t 7cRy
NbR,sR
- ecnu ]/CRy <o, < 7cRy +——"—, 10 k onpeaenaoT MHTEPRnoAALUMEN MEXAY Npeae/ibHbIMM
t
0,009E
sHauenmamm k=1,0m K = Lo+ —=,
7R,
_ M _Zb,sthR,sR
3pecb Oy = .
sz,st
Ry
Nirsr Rs
Totz
Nomsr
sl

. R 4
Osit O} Afe P Jstt
a) nauTa ¢ Bytamu; 6) nauta 6e3 ByToB

PucyHoK 6.13 - Ycnnma n HanpAaxeHua B NoNepeyHoM CeYeHumn
KOMBWHMpPOBaHHOM 6a/Ik1, BOCMIPUHMMAIOLLEM NOIOKUTENbHbIN
M3rnbaloLLnii MOMEHT, NPU BbINOJAHEHUN yCn0BUiM 6.2.1.5

6.2.1.6 B cnyyae, ecam 4na CTasibHOM YaCTU CEYEHUA NMPUMEHSETCA AMarpaMma HanpsXKeHUn, Kak
A7 NAeanbHOro KecTKoNnIacTMYecKoro matepumana (pucyHok 6.14), pacyeT no NPOYHOCTU HOPMasbHbIX
CeYeHUI cnesyeT NPOU3BOAUTb U3 YCNOBUA

M <7, R,AY, + ZVs,i RoiAYei + ZVc,i Ry AL Yai - (6.52)

rae i - MHAEeKC, COOTBETCTBYPOLU,MVI y4yacCTKam ceyeHnAa C OANHaAKOBbIM HanpAXXeHnem,

Ysi - PaCcCToAHME OT UEHTpa TAXECTU ceYeHuAa apmaTtypbl OO0 OCHU, OTHOCUTEJIbHO KOTOpOVI
BbIHNCNAKOTCA MOMEHTbI;

Ysti - PACCTOAHNE OT LEHTPA TAXKECTU i-ro y4aCTKa CTa/ZIbHOro ce4eHnA ¢ O4NHAaKOBbIM HaMpAXXeHnem
A0 OCnN, OTHOCUTEJIbHO KOTOpOVI BbIYNCNAKOTCA MOMEHTbI.
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a) nauTa ¢ Bytamu; 6) nauta 6e3 Bytos

PUCYHOK 6.14 - Ycnaua n HanpAaxKeHua B nonepevyHom ceveHum
KOMBUHMPOBaHHOM 6ask1, BOCMPUHUMAIOLLLEM NONOXKUTENbHbIN
N3rnbatoLLmMin MOMEHT, NPW BbINOJIHEHWUW YC0BUI 6.2.1.6

3HaKku cnaraembix B popmyse (6.52) NpMHMMAIOTCA B 3aBUCUMOCTM OT Hanpas/eHMA CO343aBaeMoro
3TUMM CNaraeMbiMM MOMEHTa OTHOCUTENbHO pPaccMaTpuMBaemoil ocu. MOMEHT, CO34aBaemblit
HaMNPAKEHUAMM B CKaTOMN 30He BETOHA CYUTAETCA MOJOMKUTENbHbBIM.

MonoXeHne rpaHULLbl CKATOM 30HbI MONEPEYHOrO CeYEHUA, ONPeaensaeTca U3 ycaoBusa

RA + Y RGA;+ D R, A, =0.(653)

3Hakn cnaraemblx B (6.53) nNpuMHMMaKOTCA B 3aBMCMMOCTM OT 3HAKOB HanpAXeHWi Ha
COOTBETCTBYHOLLMX YHACTKaX CeYEHMUA.

6.2.1.7 PacueT cedyeHUN cCTanexkenesobeToHHON 6aNKM Ha BO34ENCTBME OTPULATENIbHOTO
M3rnbatolLlero MoMeHTa (Bbi3bIBAIOWLIErO B HUMKHEM MOACE CXKaTWe) B 3aBMCMMOCTM OT 3HayeHus
HanpaxeHna B 6eToHe O, Ha YPOBHE LieHTPa TAXKECTU ene306eTOHHOW NANUTbI cieyeT BbINONHATbL NO
6.2.1.8-6.2.1.10.

6.2.1.8 B cnyyae, ecnm HanpsixkeHUst B beToHe yA0B/IeTBOPAIOT YCA0BUIO (PUCYHOK 6.15)

M
—2——0,,>0,1y,R,, (6.54)

(Tb =
a‘bWb, red

AnAa BepxHero U HUXHEro noAcCoB CTa/IbHOro ce4yeHunA OO0J1XKHbl BbIMOJMHATLCA COOTBETCTBEHHO
cneaywouime ycnosua:

-M + Zb,st Nb,s
W

+—22<7,7.R, (6.55)

f2,st A%t

-M + Zb,sth,s Nb,s
Wf 1,st Ast

<7.R,, (6.56)

rae N =N, = Ao, + Ao, - HopmanbHas cuna (npumevanme k 6.2.1.3);

Zp,st - PAaCCTOAHUA COMNACHO PUCYHKY 6.15;
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a) nauTa c ByTamu; 6) nauta 6e3 Bytos

PUCYHOK 6.15 - YCUAKNA 1 HanpAMKeHUA B NonepeyHoOM cevyeHuu
KOMBUHMpPOBAHHOWN 6anKK, BOCMPUHUMAIOLLEM OTPULLATEbHbIN
N3rnbatoLLMin MOMEHT NPW BbINOAHEHWUN YCOBUI 6.2.1.8

6.2.1.9 B cnyyae, ecnv Hanps»keHus B 6eToHe ya0BETBOPSIOT YC/I0BUIO (PUCYHOK 6.16)

M
—— oy <0,17,Ry, (6.57)

o, =
abWb,red

ana BepxXHero U HUXXHEro noAcoB CTa/IbHOrNro ceyvyeHunAa AOO1IXKHbl BbIMOJMHATLCA COOTBETCTBEHHO
cneayrouime ycnosua:

-M _Zs,sthR _ NsR

Wf2,st A&t

<7.R,, (6.58)

-M - Zs sth n Ns <7 R
Y  t/— <7V, (659
Wfl,st &t ’

a ON1A HanpAXeHnAa B I'IpOAOIIbHOf;I apmartype A0/1XKHO BbIMNO/THATLCA yC/10BUE

-M.+Z Oy i
_ 2 b,stx//'% bi n A)O-bl _o'siS]/SiRS,(G.60)

O,
Vs asWs,stx// 4328 Astz//

S

rae N = Nsg = AsRs - HOpMaibHaA cuia Npu NPOBEPKe BEPXHEro noAca;
N = NS = &63, HO He 6onee AR - HOpManbHasA cuaa MNPU NPOBEPKE HUMKHEro nosca

(npumeyaHue K 6.2.1.3);



— & W _ ISt,l// I
Agt,,, = Agﬁ'—, 5.5ty ——Z , lg, - NaowWanb, MOMEHT COMPOTUBAEHUA W MOMEHT
Wsas s, sty

MHEPLMWN MONEpPeYHOro CeYeHUsA HETTO CTafIbHOM KOHCTPYKLMM 6anKu, COOTBETCTBEHHO paboTatoLuel
COBMECTHO C MPOAOALHOM AapMATypoOin MnaoWwasbio As/l,//,S (NnpvBeseHHON K maTepuany cTanbHOM
KOHCTPYKLMN);

YV - KO3dPULUMEHT, yunTbIBaOLWMI paboTy pacTAHYTOro 6eToHa Ha y4acTKe Mexay TpewmHaMmn u
npuUHMMaembli cornacHo CM 63.13330.2012 (8.2.15);

Zb,st Zb,sty/ ) Ls,sty Zb,st,,, - pacCTOAHWUA COrNacHO PUCYHKY 6.16.
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a) nauTa ¢ ByTamu; 6) nauTa 6e3 ByToB

PUCYHOK 6.16 - Ycnnuma n Hanpa*keHuAa B NonepevyHom cevyeHum
KOMBMHMPOBAHHOM HanKu, BOCIPUHUMAOLLEM OTPULATENBbHbBIN
M3rnbatoLLMin MOMEHT, NPW BbINOAHEHWUI ycioBUIA 6.2.1.9

6.2.1.10 B cnyyae, ecnv Ana CTa/ibHOM YacTM CEYEHUSA MPUMEHSAETCA AMarPamma HanpsKeHU, Kak

AN1A AeanbHOro XecTKon1acTUYecKoro matepuana (pMcyHok 6.17), pacyeT no NPOYHOCTU HOPMasbHbIX
ceyeHui creayeT NpoBoAnTb U3 YC/I0BUA

M < Z7s,i RoiAYsi + Z?”c,iRy,i AviYsi» (6.61)

roe i - NHAEKC, COOTBETCTBYIOLLMIM yHACTKAM CEYEHUA C OANHAKOBbBIM HanpaXKeHnem;
Vs, Ysti - PACCTOAHMA, onpegenaemole cornacHo 6.2.1.6.
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a) nnuTa ¢ Bytamu; 6) nauTa 6e3 ByToB

PUCYHOK 6.17 - YCUMAUA M HanpaXKeHMA B NONepeYHOM ceyeHum
KOMBMHMPOBAHHOM H6anKn, BOCIPUHUMAIOLWEM OTPULATENbHbBIN
N3rmbatoLLMn MOMEHT NPW BbINOJIHEHWUK yc10BKUI 6.2.1.10

3HaKu cnaraembix B (661) NMPUHUMAKOTCA B 3aBUCMMOCTU OT HANpas/€eHUA CO340aBaAEMOIo 3TUMU
cnaraeMmbiMmM MOMEHTA OTHOCUTE/IbHO paCCManMBaeMOVI ocwu.
MonoxxeHune rpaHmubl CYKaTOM 30HbI nonepevyHoro ce4yeHuA, onpeaenaeTca n3 ycaosma

D RGA;+ D R A, =0.(662)

3HaKn cnaraemblx B (6.62) npuMHMMalOoTCA B 3aBUCMMOCTM OT 3HAKOB HanpAXeHui Ha
COOTBETCTBYHOLLMX YHACTKAX CeYEHUA.
6.2.1.11 MpK pPacnonoKeHUM HelTPasbHON OCU CeYeHMA B Mpeaenax BbICOTbl Keae30H6eTOHHOM

NANTbI U HAaNPAXeHUAX B paCTﬂHyTOﬁ 4acTu NANTbl, NPeBOCXOAALLNX }/bRbt , B COCTaB ceyeHUA chenyet

BK/IIOYATb TO/IbKO CXKATylo YacTb 6eToHa. [poBepKy NPOYHOCTU CEYEHUA CnenyeT BbIMNOHATbL C YY4ETOM
HepaBHOMEPHOro pacnpeaeneHns HanpaAXKeHWn No BbICOTE Kes1e306eTOHHOM NAUTLI.

6.2.1.12 PacyeT nNo npo4YyHOCTM 6osiee CNOXKHbIX CeYEeHUI (Hanmpumep, Hanpsaraembix
BbICOKONPOYHON apMaTypon, ABYXMNAUTHbIX, MPU COBMECTHOM AENCTBUM U3rMbatoWwero MomMeHTa U
BHELUHEW 0CEeBOM CUAbI) CIeAyeT BbIMOAHATb C YY4ETOM UX HAMpPsAXKEHHOro COCTOAHMA U KOHCTPYKTUBHbIX
ocobeHHoCTel B cooTBeTCTBUM € 6.2.1.1.

Mpwn fencTBnmn Ha ceveHne Hapaay € M3rnbaroWnMMmnm MomeHTaMmn M BHELHUX NPOAO/bHbIX 0CEBbIX
ycunnin Ne cneflyeT yunTbiBaTb AOMNOHUTENbHbIE N3TMbBatOLWME MOMEHTbI, BO3HMKatOWMe OT USMEHEHMA
MOIOMKEHMA LLEHTPA TAXKECTU PacCMaTPUBAEMOM HYaCcTK CeYEHMUS.

6.2.2. PacyeT no Npo4YHOCTM Ha AeNCTBME NONEPEYHOIN CUbI

6.2.2.1 PacyeT nNo NpoYHOCTU HA AENCTBME NOMEPEUYHON CUJbI CTANEKENE300ETOHHbIX MONepPeyHbIX
ceyeHul cneayeT NPoBOAUTL A5 BANOK C MPOKATHLIM MM CBAapPHbIM CTa/IbHbIM CEYEHMEM CO CMJIOLLIHOM
CTEHKOM, KaK NpW Ha/IMYMK, TaK U OTCYTCTBUM pebep HKeCTKOCTH.

6.2.2.2 Hecyuyto cnocobHOCTb MO MOMepPeyYHoOn Cue CTanerenesobeToHHOro cevyeHusa cneayet
NPUHUMATL PaBHOM HecyLLel CNOCOBHOCTM CTaNbHOIO CeYeHMs.

6.2.2.3 Hecyluyto cnocobHOCTb MO NOMNepeYHON cuie CTa/IbHOrO CeYeHUn cneayeT onpeaenaTb no
Cn 16.13330.

6.2.3. MNoTeps ycTOMYMBOCTM NAOCKOM dopmbl M3rMba

Monky cTanbHOM 0GanNKW, MNPUKPENSIEHHYID K  Kene30beTOHHOM nauTe nocpeacTBom
coeguHUTENbHbIX AeTanel, ciesyeT cinMTaTb YCTOMYMBOM NPOTUB CMELLEHUA U3 MIOCKOCTU U3rnba npu
YC/IOBWUU, UYTO Kene306eToHHasA NanTa TakKe YyCTOMYMBA NPOTUB TAKOIO CMELLLEHNUA.

Bo Bcex gpyruMx cayyasax cKaTble CTasbHble MOAKWM chefdyeT NpoBepATb Ha YCTOMYMBOCTb W3
MIOCKOCTU M3rnba, wucnonb3yas metogdbl, npuBedeHHble B CI 16.13330, M yuyuTbiBas BAUAHME



nocnenoBaTeNbHOCTU BO3BeAeHUA.

6.2.4. PacyeT KOHCTPYKLUMUM 06beANHEHUA Kene306eTOHHOW NANTLI CO CTasbHOW 6anKkoi

6.2.4.1 KOHCTpyKUMM 0b6beauHeHUsA cnedyeT paccyuTbiBaTb Ha CABUralowWMe ycuausa S; B
06beANHUTENIbHOM LLBE OT NoNepeYHbIX CUA M NPOAO/IbHOE cABUralollee ycuame Sy, Bo3HUKalollee OT
TemnepaTypHbIX BO3AEWCTBUIN U ycaaKM 6eToHa, aHKepOBKM BbICOKONPOYHOM apmaTypbl, BO3AencTBumA
NPUMbIKaloLLE BaHTbl UKW packoca U T.4. KOHCTPYKUUKM 06begMHEHUsA, PacnoNOXKeHHbIe Ha KOHL,EBbIX
y4yacTKax »ene3obeToHHOW NANTbI, cleayeT paccunTbiBaTb, KPOMe TOro, Ha OTpbliBatoLLMe YCUAUS.

6.2.4.2 Capuraioliee ycuame no wey obbeguMHeHUA XKene3obeToHHOM NAUTLI U CTa/ibHOM Banku
cnepyet onpeaenaTb ANA KaskA0ro pacyeTHOro yyacTtka no popmyne

S, = (Gmp\) + O's1As) - (O'bzp\) + GszAs) , (6.63)

rae o-bl , sz - HanpAaXeHunAa B UeHTpe TAXKeCTU nonepeyvyHoro cevyeHumA b6eToHa B npaBom U 1eBom
Ce4yeHUnAX pacv4eTHOro y4acTtka njanTbl ,CI,J'IMHOﬁ a;, COOTBETCTBEHHO,
O-sl , O-SZ - HanpAaxeHnAa B I'IpO,CI,OI'IbHOﬁ apmaTtype B TeX e ce4eHNAX, COOTBETCTBEHHO. PacueTHbll

Y4aCTOK OrpaHN4YMBaAETCA COCEAHUMM PACYHETHLIMM MOMNEPEUHBIMM CEYEHUAMM.
Ecnun pactarnsatowme HanpsxKeHUs B kenesobeToHHoM nante npeblwatoT 0,4Rp:ser, CABUIAOWNE
YCUANA cnepyet onpeaenatb B NpesnonoKeHUmM Handma B NANTE TPELWUH U BbIMUCAATb HAaNpAaXKeHUA B

apmaType O Cy4eTOM XKeCTKOCTU NINTbl NPU NPOAONbHOM AedopmaLum.

NonHoe KoHLUeBOe casuralllee ycuauve Se cneagyet onpenenAaTtb, NPUHMMAA Ha KoHUue O = 0 n
Ha3Ha4aA pacyeTHbIM nonepevyHoe ce4eHne, pacnosoKeHHOE Ha PaCCTOAHUN OT KOHUA NJ/INTbl PaBHOM

ae =0,36(h + by), (6.64)

rge h - pacyeTHas BblCOTa MOMEPEYHOro CeYEHUS CTanerKene30b6eTOHHOro 3/1eMEHTA; bs - COrlacHo
4.4.4.9.

PacnpeneneHune cABUraloWMX YCUAUA MeXKAY Kene3obeToOHHOW NAUTOM U CTasibHOW bankon B
CNOXHbIX CyYanx BO3AENCTBMIA A0NYCKAaeTCs NPMHUMATL coracHo 9.1.1.

6.2.4.3 KoHueBble, OTpbIBatOLINE Kene306eTOHHY0 NANTY OT CTasIbHOW 6anku, yeuansa Sy, cneayet
onpegenatb no ¢opmyne

Z
Sy =5,6—22S_ (6.65)
P h+b,

roe Zpst2 - PACCTOAHME OT LLEHTPA TAXKECTU NOMEepPeyYHoro ceyeHmna H6eToHa A0 BEpPXHEro BOJIOKHA
CTa/NbHOW banku;

Se, h, bs - cornacHo 6.2.4.2.

OTpblBatolLee ycunme Sgp cieayet NPUHMMATL NPUIONKEHHBIM HA PACCTOAHUM d. (bopmyny (6.64))
OT KOHL,A NAUTI.

6.2.4.4 PacyeTbl KOHCTPYKLMN 00begMHEHNA CTaNbHOM YacTU C Kene306eToHHOM NanTon cneayet
BbINO/IHATD:

- PU KECTKUX YNopax - Nonaras NpsAMOYroibHOM 3Mopy CRUMALOLMX HANPAXKEHUN, NnepesaBaemMblxX
pacyeTHON CMUHAIOLLEN NOBEPXHOCTLIO YNOPa;

- NPW BEPTUKANbHbIX TMOKMUX ynopax - UCXOAA M3 YCNOBUIM paboTbl ynopa Ha U3rMb co cMaTUEM
6eToHa cornacHo 9.1.2.1;

- MPY HAK/JIOHHbIX aHKepax - UCXO4A U3 YCIOBUIA paboTbl aHKepa Ha coveTaHme pacTaxKeHusa n nsrmba
co cmAaTnem betoHa cornacHo 9.1.2.2;

- NPV 3aKNafHbIX AeTanAx nauTbl, 06begMHEHHbIX CO CTa/libHbIMM NOSICAMM BbICOKOMPOYHbLIMM
6ontamun, - ucxoas M3 pacyeta GPUKLMOHHBIX COEAMHEHMN Ha BbICOKOMPOYHbIX 6onTax cornacHo CI
16.13330;

- Npu 06beAMHUTENBHBIX WBAX HA BbICOKOMPOUYHbIX 60NTax, 06XKMMAIOLLMX Kene306eToH, - ucxoan



13 ycnoBuii paboTbl 06beANHEHNA Ha TPEHME MO KOHTAKTHbIM NOBEPXHOCTAM LWBa cornacHo 9.1.3;

- Npu rpebeHyYaTbIX ynopax - Ha AeNCTBME PACUYETHbIX CABUIAOLLMX U OTPbIBAIOLLMX YCUAMI C y4ETOM
paBHOMEPHOro pacnpeaeneHnsa no ANMHe NPOAETHOIO CTPOEHMUS.

6.2.4.5 PacyeT KOHCTPYKUMM 06beAMHEHMA Ha KECTKUX YNOPax cneayeT BbINOJHATL U3 YCI0BUA

Sp <= ZRbAb,dr; (666)

rae Sy - caoBuratowee ycunune, Npuxoasalleecs Ha O4MH ynop nNpu pacyete no NPOYHOCTU; Apdr -
njowanb MOBEPXHOCTU CMATMA 6eToHa YMopom, NpU UMANMHAPUYECKMX M AyroobpasHblx ynopax -
naowagb UX 4MaMeTPasbHOIO CeYeHuA.

Mpn c6opHOW KenesobeToHHOW NAUTE W  PACMNOIOKEHUMW YNOPOB B OKHax pacyeTHoe
conpotusneHune Ry, cnegyet NpUHUMaTb MO Knaccy 6eToHa NAWTbI, @ TONLWMHY NOAJIMBKM HE BKAOYATb B
naowagb cmatuaA. Mpu pacnonoXeHnM ynopoB B NPOAO/bHbIX WBAX NAMTbI NAOWaAb CMATUA cleayeT
YUYUTbIBATb MOJHOCTbIO, @ PAacyYeTHble CONPOTUBAEHMA MPUHUMATb NO Knaccy 6eToHa 3aMOHO/IMYMBAHMA
LUBOB.

Ecnun »KecTKMe ynopbl pacrnooXKeHbl B ene3obeToHHOM pebpe uau ByTe, NpesesibHble 3HaYeHuUsA
ShcnefyeT yMmeHbllaTb, YMHOas npasble YyacTn dopmynbl (6.66) Ha 0,9 npu 1,5b4, >= bip > 1,3bg 1 Ha 0,7
npu by <= 1,3bgr, rae bgr - WUMPMHA NAOWAAN CMATMA BeToHa ynopom, by - WnpuHa pebpa nnm ByTa Ha
YPOBHE LeHTPa TAKECTU PacyeTHOM Naowaamn cMaTna 6eToHa ynopom.

6.2.4.6 TIPOYHOCTb NPUKPENNEHUA KOHCTPYKLUMIA OObEAMHEHWA K CTaNbHOM YacTu cneayet
paccumnTbiBaTb cornacHo CIM 16.13330.

PacyeTbl MPOYHOCTU MPUKPENNEHUA KECTKOTO Ynopa K CTafibHOW YacTU KOHCTPYKUUWU cneayeT
BbINOJIHATbL C Y4ETOM MOMEHTA OT CABMIAOLWEN CUbI.

6.2.4.7 Npn 0AHOBPEMEHHOM MPUMEHEHUN B KOHCTPYKUMU OBBEAMHEHUA KECTKUX YNopoB W
HaKNOHHbIX aHKEPOB AONYCKAETCA Y4MTbIBAaTb MX COBMECTHYIO paboTy, nonaraa nosHoe conpoTusiaeHne
06bEANHUTENIBHOTO LIBA PaBHbIM CYMMe COMPOTUBAEHNN YNIOPOB U aHKEPOB.

6.2.5. PacueT no npeaenbHbIM COCTOAHUAM BTOPOM Fpynnbl

6.2.5.1 PacueTr Kenes3006eTOHHbIX MAUT MO TPELIMHOCTOMKOCTU MPW COBMECTHOM paboTte co
CTaNbHbIMKU BanKamu csieyeT BbINOJIHATL B COOTBETCTBMU ¢ TpeboBaHuamu ClM 63.13330 n 4.4.4.7. MNpu
3TOM B pacyeTax Mo 06pPa3oBaHMIO TPeWMH npeaesibHble 3HAaYEeHUA PACTArMBAIOWMX U CHMUMAIOLLUX

HanpsxeHuii B 6eTOoHe cnefyeT CONOCTaBAATL C HAaNPAXEHUAMMN B KpaitHen pubpe beToHa Oy ynpyro

paboTatoLero ctanerkene3ob6eToHHOro cevYeHUs, BbIMMCNEHHBIMM OT Harpy3oK Ha CTaAMM 3KCNyaTaLum ¢
y4yeTom Heynpyrmnx gebopmaumin cornacHo 4.4.4.3.

B pacyeTax Mo pacKpbITUIO TPELWMH HaNpaXKeHUA B KpaltHeM paay NPoA0bHON apmaTypbl cieayet
BbIYMCAATb C YH4ETOM YBE/IMYEHMA €e NIOWAAN U NOTepb HAMPAXKEHUA OT Heynpyrux aedbopmaumii. Mpu
HeHanparaemolr npogo/ibHOM apmaType M paboTe ceyeHMs MO ABYM CTagusam pacTarMsatoliee
HanpsXeHue crenyeT BbIMUCAATL No dopmyie

_ _Mz + Zb,sty/A)O-bi i A)Gbi
Vs asWs,sty/ 4328 Asty/

O

~0%i, (6.67)

rae M; - u3rmbalowmii MOMEHT BTOPOM CcTaauu pPaboTbl OT IKCMIYyaTaUMOHHbLIX Harpysok,
onpesensemblit gns CTaTUYECKM HeonpeseMMbIX CUCTEM C y4eTOM Mossyyectu 6eToHa, obKatus
nonepeyHbix LWBOB, 06pa3oBaHMA NOMNePeYHbIX TPELLMH B PAaCTAHYTbIX 30HAX Kene306eTOHHOW NAKUTI, a
TaK»Ke ycaaKu 6eToHa; ocTa/ibHble 0603HauYeHMA NoACHeHbl B 6.2.1.5, 6.2.1.9 1 Ha pucyHKe 6.15.

6.2.5.2 PackpbIThe TpewuH (Npu AByx CTaamax paboTbl) B pacTaHyTol cOopHON Kenes3obeToHHOM
nauTe, y KOTOPOM HeHanpsAraemasa apmaTypa B NonepeyHbix WBax He COCTbIKOBAHa, caeayeT onpeaensTb
no popmyne

_ be st

O
2,52
crd — 7 ) Ia < Acr,d , (6.68)

f2,st st



rae (72352 - pactarmBatowiee HanpAaxXeHne B CTa/ibHOM BEPXHEM NOACE OT HArpysok 1 BO3A€VICTBMVI

BTOPOI cTaaum paboTbl B NPeAnoioxKeHUM, YTo Kene300eToHHanA NMTa B PacTAHYTOM 30He OTCYTCTBYET;
la - paccTosiHMe MmexKay KOHCTPYKUMAMM 0bbegMHEHMA y MOMepeyHbiX LWBOB, MPU OTCYTCTBUMMU
KOHCTPYKLMN 06 beANHEHUS - AIMHA 610Ka NAUTBI;
Zyfst, Zp,st - PACCTOAHMA COMNACHO PUCYHKY 6.15;

A, 4 =0,3 MM - npegenbHas WMpWHA PacKpbITMA TPeWMH B MOMEPEYHOM LIBE, MMEoLWem

apmatypy 4Ns nepesayv NnonepeyHomn CUibl; NPy OTCYTCTBUM B LUBE apMaTypbl Acr,d cnepyeT BblMMCAATD

B NPEeANON0XKEHUN, YTO NONEPEYHAnA CM/1a Yepes LWOB He nepeaaeTcs.

6.2.6. lNpoBepKa KecTkoctn

BepTuKanbHble NpPorMbbl OT AEeNCTBYHOLMX HArPy3oK, a TaKXKe nepemelleHmsa npu onpeaeneHum
nepuogos KosebaHuii ciesyeT BblMUCAATL B NPEANOIOKEHMM ynpyro paboTbl 6eToHa He3aBMCMMO OT
3HaKa BO3HMKaAlOWMX B HEM HanpsxXeHui. MNMpu onpeseneHnn nepmoaos cBO6OAHbLIX FOPU3OHTAIbHbIX
KosiebaHnit npormb »kenesobeToHHON NANTbI B TOPU30HTA/IbHOM NAOCKOCTM A0MNYyCKaeTca onpeaenatb ¢
BBEeAEHWEM B COCTAB CEYEHMA 3aLMTHOrO CN0A.

Mpu pacyete CTpoUTENbHOrO MNogbema 6asoK C MOHOAUTHOW NAWTON cneayeT Y4yuTbiBaTb
nocneaoBaTeNbHOCTb HETOHNMPOBAHUA NINTLI, yCaAKy U NOA3yYecTb 6eToHa.

6.2.7. PacyeT Ha BbIHOCAMBOCTb

PacueT Ha BbIHOC/NMBOCTb C/AeAyeT BbINOAHATb TONbKO ANA CTaNbHbIX 6anoK U NpUKpenneHui
KOHCTPYKUMA 06beamHeHuA. Mpn 3TOM BbICOKOMPOUHYHO apMaTypy, MMeoLyto cuenieHne ¢ 6eToHom,
cnenyet OTHOCUTb K »KenesobeToHHOM YacTu, a He MMEIOLWYIO CLENNeHUs - K CTabHOM. B pacuyetax Ha
BbIHOC/IMBOCTb CAEAYET Y4UTbIBATL Heynpyrue gepopmaumm 6eToHa.

TemnepaTypHble BO3AENCTBUA, ycaAKy OeToHa M ropu3OHTasibHblEe HarpyskM B pacyeTax Ha
BbIHOC/IMBOCTb [AOMYCKAETCA He y4uTbiBaTb. POBEPKY BbIHOCAMBOCTM CAeAyeT BbINOJHATL C YY4ETOM
TpeboBaHUI, nsnoxeHHbix B CM 16.13330.

7. PacyeTt cTanexene306eToHHbIX KOHCTPYKLMIA Ha BHELEHTPEHHOE CXKATME U PacTaXKeHue
7.1. ene3o06eTOHHbIE KOHCTPYKLIMU C }KECTKOW apMaTypoii

7.1.1. Obwue nonoKeHuA

7.1.1.1 }ene3o0beToHHbIE KOHCTPYKLMU C }KECTKON apMaTypoi pacCyYMTbIBAlOT MO MPOYHOCTU Ha
Aenctene M3rnbaroLmnx MOMEHTOB, MPOAO/bHbIX CWUJ, MOMEPEYHbIX CUA, KPYTALWMX MOMEHTOB M Ha
MeCTHOe e CTBME Harpy3ku (MecTHoe cxkaTue, NpoaaBanBaHue).

7.1.1.2 PacyeT no npoYHOCTU *Kesie300eTOHHbIX 31eMEHTOB Ha AeNCTBUE N3TMBAIOLWMX MOMEHTOB U
NPOAO/bHbIX CUA (BHELEHTPEHHOE CXaTWMe MM PacTAXKEeHWe) cneayeT NpPoM3BOAMTbL ANA CEUYEHUN,
HOPMaIbHbIX K UX NPOA0/IbHOM OCK.

PacyeT No NpPOYHOCTM HOPMAJIbHBIX CEYEHUN CTasexKene3obeTOHHbIX 3/IEMEeHTOB ciaeayeT
npou3BoAUTb Ha OCHOBE HesiMHeWHon aedopmauMoHHON modenn aHanormyHo CM 63.13330 (8.1.20 -
8.1.30), yunTbiBan paboTy CTaNIbHOro 31IeMeHTa. HanpsaKeHua B KOHCTPYKLUMOHHOM CTanu Npu cKaTumn uam
pactaxkeHun cnegyet onpeaenatb no Cl 16.13330.

JonyckaeTcs Npon3BoAMTb pacyeT Ha OCHOBE NpeAebHbIX YCUANIN B CheayoLmnX Cayyanx:

- CTanexKene3obeToHHbIX 3/1eEMEHTOB MPAMOYro/sbHOro, TaBPOBOrO M ABYTaBPOBOro CEYEHWUM C
apMaTypomn, pacnosioKeHHON y nepneHanKyAapHbIX K NJI0CKOCTM 3rnba rpaHein anemeHTa, Npu gencTeum
BHELUHWUX YCUINI B NJIOCKOCTU CUMMETPUMN HOPMAJIbHbIX CeYeHui cornacHo 7.1.2 n 7.1.3;

- BHELLEHTPEHHO CXKaTbIX 3/1eEMEHTOB KPYr/10ro NoONepeyYyHoro ceveHms.

7.1.1.3 MNpwn pacyeTe BHELEHTPEHHO CKaTbIX 3/IEMEHTOB CAeAYEeT Y4UTbIBaTb BAUSIHUE NpOornba Ha
MX HEeCyLLY CNOCOBHOCTb MyTEM pacyeTa KOHCTPYKLMIA Mo AedhOopMUPOBaHHOM CXeMe.

JonycKkaeTca Npon3BoAUTb PacyeT KOHCTPYKUMUIM No HeaepopMUPOBAHHOM cxeme, y4uTbiBaa npu

0

mbkoctn —— > 14 Bananue npornba snemeHTa Ha 3HayeHWe uM3rMbarollero MomeHTa nyTem
I
red



YMHOEHUA HaYyaNbHOTO 3KCLLEHTPUCUTETA €y Ha KoabduumeHT 77, onpegensemblii cornacHo 7.1.2.5.

OnpeaeneHve pagnyca MHEPUUN NPUBEAEHHOTO CEYEHUS iy MPpUBEAEHO B I.2 (Npunoxkenua I).

7.1.1.4 NMpepgenbHble YCUANA B CEYEHUU, HOPMAZIbHOM K MPOAOJIbHOM OCUM 3/IeMEHTa, cneayet
onpeaenaTb UCX0AA U3 Cenyowmx Npeanocbl/ioK:

- conpoTusieHne 6eToHa PaCTAXKEHUIO MPUHUMAIOT PABHbIM HY/IO;

- CONpoTUBAEHME BEeTOHA CKaTUIO NPeacTaBAsETCA HaNPAXEeHMAMM, paBHbIMU Ry U paBHOMEPHO
pacnpeneneHHbIMU NO CXKaTol 30He BETOHa;

- pedopmaumm (HanpsAKeHUa) B apmaType U CTan onpeaenstoT B 3aBUCUMOCTU OT BbICOTbI CXKaToM
30Hbl 6eTOHa;

- pacTArvBaloliMe HanpsXeHUs B apmaType NPUHMMAIOT He 6oJsiee pacyeTHOro ConpoTUBAEHUA
pacTaxeHuto Rs;

- CUMaloLLME HaNpAXKEHNA B apMmaType NPUHUMALOT He 6o/iee pacyeTHOro CoONPOTUBNEHUSA CXHATUIO
Rsc;

- CKMMAlOWME M pPacTATMBAIOLWLME HaMPsKEeHUA B CTaAM MPUHUMAlOT He bonee pacyeTHoro
COMpOTUBAEHMUA NO Npeaeny Tekyvyectu Ry.

7.1.1.5 MNpu pacyeTe NPOYHOCTM CHKATbIX INEMEHTOB C }KECTKON apMaTypon AO/IKEH NPUHUMATLCA
BO BHMMAaHWE C/y4aMHbIA ISKCLEHTPUCUTET MPOAOJAbHOIO YCUAUA €, B [ABYX HanpaBieHusX,
06YyCNOBAEHHbIA HEYYTEHHbIMK B pacyeTe paKTopamu (HEOAHOPOAHOCTbIO CBOMCTB BETOHa MO CeYeHuto
31eMEHTOB, HETOYHOCTbIO LLEHTPOBKW CTAJIbHOIO 3/IEMEHTA OTHOCUTE/NIbHO Kene3obeTOHHOM 4acTu
ceyeHus, HeCOBEPLUEHCTB B OMOPHbIX YaCTAX KOHCTPYKUMA U Ap.). 3HauyeHue 3TOro 3KCUEHTpUCUTeTa
cnepyet NPUHMMaATb He MeHee:

- 1/600 AnunHbI 3n1eMeHTa UAN PACCTOAHUA MEXAY ero CeYEHUAMM, 3aKPEneHHbIMM OT CMELLEHWS;

- 1/30 BbICOTbI CeYeHus;

- 10 mm.

7.1.1.6 OnAa sanemeHTOB CTaTUYECKM HeonpeaenMmMbIX KOHCTPYKUMIA 3HAYeHMe 3KCLeHTpucuTeTta
NPOAO/IbHON CU/bl OTHOCUTE/IbHO LLEHTPA TAXECTU NPUBELAEHHOrO CeYeHUa eg NMPUHUMAIOT PaBHbIM
3HAYEHMUIO SKCLLEHTPUCUTETA, MONYYEHHOIO N3 CTAaTUYECKOTO PacyeTa, HO HE MEHEE €.

Ona aneMeHTOB CTaTUYECKM OonpeaesMMbIX KOHCTPYKLMIA SKCLEHTPUCUTET €y MPUHMUMAIOT PaBHbIM
CYMME 3KCLLEHTPUCUTETOB U3 CTaTUUECKOrO pacyeTa KOHCTPYKLMIA 1 CayYanHoro.

MpM CUMMMETPUYHOM PACMONIONKEHUM KECTKOM apmaTypbl OOMYCKAETCA 3SKCUEHTPUCUTET e
HAX04MTb OTHOCMTENbHO LLEHTPA TAXKECTU CEYEHMUA.

MpumeyaHne - LLeHTPOM CXKaTMA CEYEHMA CYUTAETCA TOYKA MPUIOXKEHWUA PaBHOAENUCTBYHOLWEN
CUMaIOLWMX YCUANIA B BETOHE M BO BCel NPoAoabHOM apmaType, NoACYUTAHHbIX MCXOAA U3 PacyYeTHbIX
CONpPOTUBNEHUI MaTepMaos.

7.1.1.7 PacyeT cxKaTbIX 3/1€MEeHTOB NPOMU3BOAUTCA KaK B NMIOCKOCTU PACYETHOrO 3KCLEeHTpUCHTETa
NPOAO/IbHOrO YCUAMA, TaK U B HOPMaJbHOM K HEW MJIOCKOCTM, B KOTOPOW €y MPUHMUMAETCSA PaBHbLIM
3HAYEHMIO C/IYYalHOrO 3KCLLeHTpUCKHTETa. [pU 3TOM B 060MX CAyYaAX yUUTbIBAETCA BAUAHME Npornba.

PacyeT Ha Kocoe BHeUEHTpPEHHOe C)KaTue NPOU3BOAMUTCA MNPU pPaACYeTHbIX IKCUEHTpUCUTETax
NPOAOAbHOM CUJbI €9 B ABYX HAMPaB/EHUAX.

7.1.2. PacyeT No NpOYHOCTU Ha BHELLEHTPEHHOE CXaTue

7.1.2.1 PacyeT nO MPOYHOCTM Ha BHELEHTPEHHOE CXAaTUe HOPMAJIbHbIX CEYEHUMN C¥KaTbIX
Kene30b6eTOHHbIX 3/IEMEHTOB C YXeCTKOM apmaTypoi (pucyHoK 7.1) cneayeT npousBoauTb M3 YCNOBUSA
paBHOBecuA

N-e <»,R,S, "'ZVc,iRy,i'A%t,i Ysii +Z7s,sz,jAs,jys,j ,(7.1)

rae N - NpoAoNbHAA CUAa OT BHELLHEW HarpysKu;

€1 - IKCLEHTPUCUTET MPUNOKEHMUA NPOAOSbHON CUNbI OTHOCUTENBHO LLEHTPA TAMECTU CeyeHun
PACTAHYTOrO MW HaMMEHEEe CXaToro (MPY NONHOCTHIO CXKAaTOM CEYEHWUU) CTepPKHA TMBKOW apmaTypsbl C
YYETOM C/TYYaNHOro IKCLEHTPUCUTETA U BANSHUA NPOAOAbHOIO M3rnba, Bblumcasemblit no 7.1.2.4.

Sp - CTaTUYECKUIA MOMEHT NJIOLLAAN CeYEHMA CXKaTOM 30HbI 6ETOHA OTHOCMTE/IbHO OCK, MPoXoasALLei
yepes LLEHTP TAMKECTU CEYEHUA PACTAHYTOrO UM HaMMeEHee CKaToro (MPU NOSIHOCTLIO CKATOM CeYeHUu)



CTEPXKHA rMbKOoI apmaTypbl NapannenbHO NPAMON, OFPaHMYMBAIOLLEN CHKATYIO 30HY;
Ry,i, Asti - pac4eTHOe COMPOTMBAEHME U NIOLLAAb CEYEHMA j-TO YHACTKa CEYEHUA }KECTKON apMaTypbl;
Ysti - PACCTOAHME OT LEHTPa TAXECTM CEeYEeHMA J-r0 y4yacTKa KecTKoM apmaTypbl Ao
paccmaTpuBaemoi ocu;
Rs; Asj - pacyeTHOe CONpoTUB/IEHUE W NIOWAAb CEYEHUA j-TO CTEPKHA TMBKOM apmaTypbl;
Vs, - PACCTOAAHUE OT LLEeHTPa TAYXKECTU CEYEHMA j-TO CTEPXKHA TMBOKOM apmaTypbl 40 pacCMaTpUBaeMOM
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C, C' - UeHTpPbI NPUAOKEHNA YCUAWIA B PACTAHYTOM
M C}KaToW apmaTtype, COOTBETCTBEHHO

PUCYHOK 7.1 - Cxema yCUANI 1 3Mtopbl HanpsAXKeHWUA B CEYEHUMU,
HOPMasIbHOM K NPOLObHON OCY BHELLEHTPEHHO CXKaToro
cTanexene3obeToHHOro 3/1eMeHTa, NPU pacyeTe ero No NPOYHOCTU
Ha NpUMepe c/yyas NPOXOXKAEHUA rPaHULbl CXKATOM
30HbI MeX4y NoJKamMu AByTaBpa

B dopmyne (7.1) B npaBoi YacTu ycnoBua cnaraembie 7C’iRy,i Agt’i Yti AnA pactaHyTon Yactw

YKeCTKOW apmaTypbl U Y sz jAS i¥s,j ANA PaCTAHYTbIX CTEPXKHEN MMOKOM apmaTypbl NPUHUMAKOTCA CO
3HaKOM "MMHYC".

7.1.2.2 MonoXKeHne rpaHuLLbl CKaTOM 30HbI NONEPEYHOro cevyeHusn - X (pucyHok 7.1), onpeaensaerca
n3 ycnosma

N=RA + Ry(AS't - A})+R.A -RA ,(7.2)

’ " o o o o
rae A\St' t - naowagn cedyeHma CHKaton U pacTAHYTOU 4HacTen KeCTKoOW apmatypebl,
COOTBETCTBEHHO;

! o o v
As, Ag - N/IOWWAAN CEYEHUA PACTAHYTOMN U CKAToM rMOKOM apmaTypbl, COOTBETCTBEHHO;

!
A7 - NJoWaab ceveHmnn cxaToro betoHa.

3HayeHMA NaoWanen ceyeHWn YacTel KenesobeTOHHOro 3/1eMeHTa C KECTKOM apmaTypoi A;
BbIYMCAAIOTCA B 3aBUCMMOCTUN OT NOJIOKEHUSA MPaHULbl CKaTOM 30HbI X.

7.1.2.3 PacyeT no nNpo4YHOCTU CEYEHUM Ha AeNCTBME KOCoro nsrnba AonyckaeTcs npovMsBoauTb U3
ycnosus



roe Ny, N, - npeaenbHble NPOAO/bHbIE CU/bI, AEWCTBYIOWME B COOTBETCTBYIOWMX MNJOCKOCTAX,
KOTOpble  BOCMPMHMMAIOTCA CEYEHWEM MPU  COOTBETCTBYIOWMX  33a4aHHbIX  3IKCLEHTPUCUTETAX,
onpeaensemblie no dopmyne (7.1);

Nyt - npeaenbHoe 3HayeHue NPoAo0bHOMN CUbI, KOTOPYIO BOCNPUHUMAET 3/1IEMEHT, ONpeaensemoe
no popmyne

|
Nult :6'(Rb A+ Rsc ) &,tot + Ry ) Ast), (7.4)

rae A - naowaab 6€TOHHOrO ceyeHus;

As, ot - NNIOWAAb BCEM NPOA0/IbHON apMaTYpbl B CEYEHUN 3NIEMEHTa;

O - KO3pPUUMEHT, MPUHMMAEMbIN NPU AAMTENbHOM AEWCTBMM Harpysku no Tabavue 7.1 B
3aBUCMMOCTM OT TMOKOCTM 3/1EMEHTA; MPU KPAaTKOBPEMEHHOM JEWCTBMM HArpy3Ku 3HaveHus @

onpeAenaoT no AnHelHomy 3akoHy, npunumas @ = 0,9 npu FO =10 ¢ =0,85 npu FO =20. npwu

OZHOBPEMEHHOM LENCTBUN ANUTE/IbHbIX U KPAaTKOBPEMEHHbIX HArpy3ok 3HayeHue KoadpduumeHta @
NPUHUMAETCA Kak cymma KosdoduumeHToB O npu ANUTENbHON W KPATKOBPEMEHHOM Harpyskax
NPOMNOPLMOHANBbHO X BKAAAY B NPOAOSbHON CUne.

Tabnnua 7.1

lo/h 6 U meHee 10 15 20

¢ 0,92 0,9 0,8 0,6

7.1.2.4 DKCLUEHTPUCUTET €1 BbIUUCAALOT No popmysie

! !/

a
€ =€ 'U"'T, (7.5)

roe 7] - KoadPMLUMEHT, yUnUTLIBAIOLLMIN BAUSHME NPOAObHOIO M3rnba (Mpornba) anemeHTa Ha ero
HecyLyo cnocobHOCTb U onpeaenaembin cornacHo (7.6);

e-no7.1.1.5-7.1.1.6;

h', a' - paccTosiHWA, COrNAacHO PUCYHKY 7.1.

7.1.2.5. 3HayeHune KoadpduumneHTa 1 npu pacyeTe KOHCTPYKUMUIA NO HepedbOopMUPOBAHHOM cxeme
onpeaenaoT no popmyne

1
1121_—£,(7.6)
N

cr

rae N¢ - yCNOBHaA KpUTUYECKan cmna, Bbluncaaemas no d)opmyne



2
D
Ny =20, (7.7)

2
IO

rae D - JKeCTKOCTb CTafieene3obeToOHHOro 3/fieMeHTa B NPeAenbHOlM NO MPOYHOCTU CTaguu,
onpeaensemas cornacHo pacdety no gedopmauuam (4.4.3), ponyckaetca onpegenate no [.2
(npunoxkeHua I);

lo - pacyeTHan gauHa anemeHTa, onpegensemas cornacHo CMN 63.13330.2012 (8.1.17).

7.1.3. Pac4yeT Ha pacTaxKeHue

7.1.3.1 PacyeT N0 NPOYHOCTU HOPMAJIbHbIX CEYEHUIM PACTAHYTbLIX KeNe30H6eTOHHbIX 3N1EMEHTOB C
YKECTKOM apmaTypon cneayet npomssogmtb no 8.1.4 CM 63.13330.2012, yuntbiBas paboTy Ha pacTaxKeHue
YKEeCTKOM apmaTypbl.

7.1.3.2 PacnpepeneHue ycuanini Mexay HKecTKOM W T[MOKOW apmaTypamu NpUHUMAETCS
NPOMNOPLUMOHANIbHO ¥ECTKOCTU 3/IEMEHTOB B CEYEHUM.

KoHcynbTaHTlAOC: NpumeyaHue.
Hymepauma nyHKTOB AaHa B COOTBETCTBUM C ODULIMANbHBIM TEKCTOM AOKYMEHTA.

KoHcynbTaHTlAOC: NpumeyaHue.
B oduumanbHOM TeKcTe [OKYMEHTa, BMAMMO, AONyleHa onedvaTka: umeetca B Buay CIl
16.13330.2011, a He CI116.13330.2012.

7.1.3. PacuyeT no NpoYHOCTU KECTKOW apmaTypbl cieayeTt nponsBoanTb coriacHo CM 16.13330.2012
(7.1n7.2).

7.1.4. PacyeT no npeaenbHbIM COCTOAHUAM BTOPOM Fpynnbl

PacyeT no npenenbHbIM COCTOAHUAM BTOPOM rPYNMbl }Kene306eTOHHbIX KOHCTPYKUMIA C KeCTKoM
apmaTtypon cneayet npoussoautb cornacHo CI 63.13330.2012 (8.2), npuMHMMan XapaKTepUCTUKU
npueeaeHHOro ceyeHna B cootsetcTaum ¢ 7.1.2.5.

7.2. Tpy606€eTOHHbIE KOHCTPYKL MU

7.2.1. PacyeT conpoTusieHns 6eToHa n meTanna Tpybbl

7.2.1.1 beToH 1 meTann Tpybbl B TPy60OETOHHON KOHCTPYKLUMK paboTatoT B YC/IOBMAX MHOTOOCHOTO
HaNpAXeHHOro cocToAHUA. PacyeTHble conpotuBaeHna 6eToHa Ha cxKaTtue Ry, M meTanna Tpybbl R, B
coctaBe TpPybOOETOHHOro 3/1EMEHTa OT/IMYAKOTCA OT PaCYeTHbIX COMPOTMB/AEHMI MaTepPMasnos,
paccmaTpuBaemMbix BHe TPYO0OETOHHOM KOHCTPYKLMW. PacyeTHble CONPOTUBAEHMSA MAaTEPMAIOB B COCTaBe
TPyH606ETOHHOrO 31eMeHTa 3aBUCAT:

- OT NPOYHOCTHbIX CBOMCTB MaTepmnanoB NP 04HOOCHOM HaNpPsXKEHHOM COCTOAHUN;

- OT COOTHOLLEHMA pa3mepoB BeTOHHOrO (Kene3obeToHHOro) aapa u Tpyobl;

- OT 3KCUEHTPUCUTETA NPUIOKEHNA NPOLONBbHOM CUbI B CEY4EHUM (MPU BHELLEHTPEHHOM CXKaTum).

7.2.1.2 PacuyeTHoe conpoTuBAEHWME MmeTanna Tpybbl NpuM CKaTum B cocTaBe TpybobeToHHOro
3N1eMEeHTa NPUHUMAETCA B COOTBETCTBUMU C GOPMYNONA

1 7,56
R_=R —<R[1-—"2¢_
=N T D o, )78

p p
7,5€
2" >).
’
D, -2t
Dp, - BHewWHWA anameTp Tpybbl, t, - TOALWMHA CTEHKM TPYObI.
PacueTHoe conpoTuBaeHne meTanna Tpybbl Npu pacTaxeHnn B cocTase Tpyb6obeToOHHOro anemeHTa

NPUHUMAETCA PaBHbIM PACYETHOMY COMPOTMB/IEHUIO CTaN MPU OAHOOCHOM HAMNPAMKEHHOM COCTOAHUMU:
R, =R,.

roe 1—



B KauyecTBe R, NpMHMMaETCA pacyeTHOe UAW HOPMATUBHOE COMPOTMBAEHME meTanna Tpybbl, B
3aBMCMMOCTM OT BMAA pacyeTa U C y4yeTOM Heobxoammoro KoadduumeHTa ycnosuii paboTbl; e -
3KCLLEHTPUCUTET MPUIOKEHNA NPOAOAbHOW CXKUMALOLLEN CUNbI OTHOCUTENBHO LEHTPA TAXKECTU CeYeHun
C YYETOM C/Iy4alHOTO IKCLEHTPUCUTETA U BAUSAHUA NPOLOALHOIO M3rnba. Mpu narnbe npu oTcyTCTBUM
NPOAOAbHOW CUAbI, € MPUHUMaETCs 6ecKoHeYyHo 6oabWnMm.

7.2.1.3 PacyeTHoe conpoTuBieHWe 6eToHa MpU CHKaTUKM B cocTaBe TPybOBETOHHOro 3nemeHTa
NPUHMMAETCA B COOTBETCTBUM C GOPMY/ION

7,5e
Rbp =R +AR | 1-———,(7.9)
D, -2t
7,5€
roe 1 - > 0 ,
D, -2t,
-1
Z(RyAy+Ry A, t R
AR =R [2+2,52 ¢ (ot —FL % (7.10)
b b
D,-2t, R,
3HayeHMe NOCTOAHHOM C NPUHUMAETCS PABHbIM:
2,5-108 Krc npu U3MEepEeHMI BESINYMH, KIC U CM;
25 MH npu usmepeHum sennymid, Mla u m.
o tp
YKa3zaHHble 3HaYEeHUA NapameTpoB NMPUMEHUMbI ANA 3HAYEHUN D_ 8 npeaenax ot 0,0064 no

P
0,046. Mpwu ApyrMx COOTHOLIEHUAX TOJILLMHbBI CTEHOK TPYObl U ee AMamMeTpa, pacyeTHble CONPOTUBAEHUSA
6eToHa, B cocTaBe TPy606eTOHHOM KOHCTPYKUUM, A0NKHbI ONPeaensiTbCa Ha OCHOBE UCMbITaHWUM ONbITHbIX
06pasuos.

7.2.1.4 TMpn pacyere N0 HeNMHENHON AepOopPMALMOHHON MOAENN, WUCXOAHble AMarpammbl
nedopMmnpoBaHMA MaTepManoB AOMKHbI OblTb CKOPPEKTUPOBAHLI C YY4ETOM M3MEHEHWUA PACYETHbIX
COMPOTUBNEHNA MATEPMANIOB B COCTaBe TPYOOOETOHHOrO CeYeHWUA MO CPABHEHUIO C PACYETHbIMM
CONPOTUBNEHUAMM MaTepmnanos NP OA4HOOCHOM HAMPAXKEHHOM COCTOAHUMN.

7.2.2. Pacuet no npeaenbHbIM COCTOAHUAM MEPBOM Fpynnbl

PacuyeT no npoyHoCTH

Tpyb606eTOHHbIE 31E€MEHTbI PACCYMTLIBAIOT MO NPOYHOCTM HA AEWCTBME U3MMOAIOWMX MOMEHTOB,
NPOAO/bHbIX CUJ/, NONEPEYHbIX CUN U KPYTALLMX MOMEHTOB.

PacyeT no NpoYHOCTM Ha AeNCTBUE U3MMOAIOLLMX MOMEHTOB M MNPOLOAbHbIX CUA

Obuwne nonoxeHusa

7.2.2.1 PacyeT No NPOYHOCTUN TPYOOOETOHHbIX 3N1EMEHTOB Ha AEeNCTBUE U3rMBAOLWMX MOMEHTOB U
NPOAO/bHbIX CUA (BHELLEHTPEHHOE CXaTWe WAM PacTaXKEeHWe) crenyeT NPOBOAWUTL ANA CEYEHUM,
HOPMa/IbHbIX K UX MPOA0/IbHOM OCH.

PacyeT no NPOYHOCTN HOPMabHbIX CeYeHU TPYOOOETOHHbIX 31eMEHTOB CaeayeT NPoOBOAUTL MO
npeaenbHbIM YCUAUAM UM HA OCHOBE HENIMHENHOM fedOopPMaLlMOHHOM Mogenu.

Mpwn HanMunM B 6ETOHHOM Afpe CTEPXKHEBOM apMaTypbl, CTEPXKHEN AONKHO ObITb HE MeHee cemu.
CTepKHM [0/Hbl OblTb PAaBHOMEPHO pacnpenesieHbl NO OKPYXKHOCTU C LLEeHTPOM, COBMNAAANOWMM C
LeHTpoM Tpybbl.

7.2.2.2 Mpw pacyeTe BHELEHTPEHHO CXKATbIX 3/1EMEHTOB C/lleAyeT y4UTbIBaTb BAUAHUE Npornbos Ha
MX HeCyLLYy CNOocobHOCTb, NyTEM pacyeTa KOHCTPYKLMM No 4edopMUPOBAHHOM CXeMe.

JonycKkaeTcs NponsBoAMTb PacyeT KOHCTPYKUMA No HeaedOopMUPOBAHHOM CXeMe, yYUTbIBaA npu

0
rmbKocTn - > 12 BAUAHNE I'IpOI'VI6a 3/1eMEeHTa Ha ero NPOYHOCTb NyTem YMHOXeHWA Hava/IbHOro
red

3KCLEHTpUCUTETA €y Ha KoadduuneHT 77, onpesensemblin cornacHo 7.2.2.10.



Pacuet no NpoYHOCTM HOPMAJIbHbBIX CEYEHWUI NO NPeAenbHbIM YCUANAM

7.2.2.3 MNpepencHble yCUAUA B CEYEHMU, HOPMAJIbHOM K MPOAOSLHOW OCU 3NeMeHTa, cnepyet
onpeaenaTb UCXOAA U3 CheayoLnX NpeanochIoK:

- CONPOTUBNEHNE BETOHA PACTAKEHUIO MPUHMUMAIOT PABHbIM HY/IIO;

- conpoTtusneHne BeToHa CKaTUO ONpeaenaeTca HaNPAXKEHUAMM, PABHbIMU Ry, U PAaBHOMEPHO
pacnpeaeneHHbIMM MO CKaTol 30He 6eToHa;

- HanpsXeHuA M pedopmaumm B CTEPXKHEBOW apmaType M meTanne Tpybbl onpenensAlT B
3aBMCMMOCTM OT BbICOTbI CXKATOM 30HbI BETOHa;

- pacTArMBaloWME HAMPAXKEHUSA B CTEP)KHEBOW apmaType MNPUHMMAOT He Gosiee pacyeTHoro
COMPOTUBAEHMUA PACTAXKEHUIO Rs;

- CKMMaAlOLWME HAMPAXKEHUs B CTEPXKHEBOM apmaType NpUHUMAOT He 6bonee pacyeTHOro
CONPOTUBNIEHMA CHKATUIO Rs;

- pacTarMBalolme Hanps)KeHMA B MeTansne Tpybbl nNpuMHUMaAOT He 6Gonee pacyeTHOro
COMPOTUBAEHUA pacTAXKeHuto ctanun R, = Ry;

- CKMMatoLWMe HanpsxeHua B meTanne Tpybbl NpuHUMatoT He 6osee pacyeTHOro CONPOTUBAEHUSA
CXKaTuio Rye;

- HOpMa ibHble HaNpPAXKEHNA B cedeHnn Tpybbl pacnpeaeneHbl PaBHOMEPHO B Npeaenax pacTaHyToM
M CXKaToM YyacTeun ceyeHus;

- MPOAO/bHAA CTEP)KHEBaAA apmMaTypa B PaCYETHON CXeMe CeYEeHWUA 3aMEHAETCA KOJbLEBbIM
METANI/IMYECKUM CeYeHWEeM pPagMyCcoOM, PaBHbIM Pafnycy OKPYXKHOCTM, Ha KOTOPOWM pPacCMoNOXKeHa
apmMaTypa; NpMBeAEeHMNE K KOIbLLEBOMY CEYEHMIO OCYLLLECTBAAETCA U3 YCNOBMA paBeHCTBA NAoLWaamM Bcel
CTepKHEeBOW apMaTypbl U NPUBELEHHOIO KOJIbLLEBOIO CEYEHUA.

7.2.2.4 TMpn pacyeTe BHEUEHTPEHHO CXKATbiX TPYHOOETOHHbIX 3/1EMEHTOB MOMMMO OBObIYHOIO
Ha4yaNIbHOTO 3KCLEHTPUCUTETA NPUIOXKEHUA NPOAOCABHOW CUAbl CAeAyeT Y4YuTblBaTb CAyYalHbIN
3KCUEHTPUCUTET €4, NPUHUMAeMbIl B cooTeeTcTBum ¢ 7.1.1.5, 7.1.1.6.

PacueT n3rmbaembix 3n1eMeHTOB

7.2.2.5 Mpun n3rnbe TPyb0OETOHHbIX 3/1EMEHTOB PACYETHble CONPOTUBAEHUA MeTanna Tpybbl m
6eToHa NPUHUMAIOTCA KaK NPW OLAHOOCHOM HaMPAXKEHHOM COCTOAHUM: Ry = Rp, Rup = Rp.

7.2.2.6 PacyeT Mo MPOYHOCTU HOPMaA/bHbIX CEYEHWUIN M3rMbBaemblXx 3/1EMEHTOB BbINONHAT U3
ycnosus

M <= My (7.11)

7.2.2.7 3Ha4yeHue npeaenbHoro u3rnbatoLero MOMeHTa OTHOCUTENIbHO LeHTPa TAXKECTU ceyeHun
My BN N3rmbaemblx 3N1eMeHTOB (PUCYHOK 7.2) onpeaenstoT no dopmyne

2 . 1 . 1 .
M., :§rb3Rbp sin’ a+;&rs sine (R, + RSC)+;Aprp sma(Ry + Rpc), (7.12)

roe yron O, paavaHbl;

A; - nJiowaab BCeM CTEPKHEBOW apMaTypbl;

Iy - pagmyc 6eToHHOro A4pa;

I's - PagMyc OKPY*KHOCTM, Ha KOTOPOW PACMO/IOKEHA CTEPKHEBAA apMaTypa;
Ip - PaAnyc cpeamMHHON NoBEePXHOCTU TPyObl



HATPDRSHHA HAGHUKERHA B
BoTpvie pacnpenesennal
apuaType

e
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PucyHOK 7.2 - CxeMa ycuanii u antopa HanpaxeHui
B CEYEHWNUN, HOPMAZIbHOM K NPOAO/IbHOM OCK U3rnbaemoro
Tpy606ETOHHOrO 3/1eMeHTa, NPU ero pacyeTe No NPOYHOCTH

Yron 0., paguaHbl, HaXoAAT U3 YpaBHEHUSA

rbz(a—lsinZa) Ry, +— AR, —(l—ngsRs +ZAR, —(1—3j AR, =0.(7.13)
2 Vs V4 V4 Vs

PacueT BHELLEHTPEHHO C}KaTbIX 3/1EMEHTOB

7.2.2.8 Mpwn pacyeTe BHELLEHTPEHHO CHKaTbIX TPYOOOETOHHbIX 3/1IEMEHTOB YUYMUTbIBAIOT MNOBbILIEHWUE
pacyeTHOro ConpoTMB/EeHUA 6eTOHa B Tpybe Npu CKaTUK Rpp U CHUKEHME PACYETHOIO COMPOTUBNEHUS
MeTanna Tpy6bl MPU CHATUM Rpe MO CPABHEHMIO C OAHOOCHbBIM HaMNPAXKEHHbIM COCTOSHUEM B COOTBETCTBUM
c7.2.1.2,7.2.1.3.

7.2.2.9 PacyeT No NPOYHOCTM HOPMAJIbHbIX CEYEHUN BHELLEHTPEHHO CXKATbIX 3N1EMEHTOB (PUCYHOK
7.3) BbINOMHAIOT U3 YCI0BUS

2 . 1 . 1 .
N-e Sgﬁbep sin’ 0{+;ASFS sina (R, + RSC)+;Aprp sma(Ry + Rpc),(7.14a)

rae M3I’M6aI-OU.I,M€ MOMEHTbI BbIYNCNIAKOTCA OTHOCUTE/IbHO LLEHTPA TAXKECTU CeYeHUA, UIn N3 ycnosua

Dp Dp
I, -si * 7, D r.-sinaa = o
N-g =—| =2 sme 2 | o AR, +| -2 + 2 AR, +
T T 2 T T
N I’b3-sina_rb3-sin(3a)+—rb2-Dp-sin(2a)+r2-a'& -
2 6 4 b 9 | P (7.146)
Dp Dp
rp-sina —a-7 Dp rp-sina a-7
_ . + - + 5 ApRy+ ~ + - ApRpC,




rae M3rm6a+0m,v1e MOMEHTbI BbIMUCNAKOTCA OTHOCUTENIbHO KpaﬁHero BOJIOKHa Cce4vyeHuA.

HpERenn Hafmheuaua s
B pyie paeHpLHeeHHOH
N apaaType
e pe
' [ i e
Roo % - mﬁm%“ mmmmmmm : - ORI
e \ Getonn

PUcyHOK 7.3 - Cxema yCUAKNIA U 3Nopa HaNpAKeHU B CEYEHUMU,
HOPMa/IbHOM K NPOA0/bHOM OCU BHELLEHTPEHHO CXKaTOro
Tpy606eTOHHOro 31eMEHTa, NPM pacyeTe ero No NPOYHOCTU

O60o3HauyeHuna B popmynax (7.14a, 6) NpUHATLI B COOTBETCTBUU C 7.2.2.7;

N - Npogo0/ibHan cuna OT BHELWHEN Harpysku;

€ - 3KCUEHTPUCUTET NPUIONKEHUA NPOAOCLHON CUIblI OTHOCUTE/IbHO LLEHTPA TAXKECTU CEYEHMA C
YYETOM C/TY4aHOTO SKCLEHTPUCUTETA U BAUAHMA NPOLOABHOIO U3rnba,

€1 - 9KCLLeHTPUCUTET NPUIONKEHUA NPOAObHOM CUJIbl OTHOCUTENIbHO KPAaHEro BOIOKHa CeYeHuUs ¢
YYETOM C/TY4aHOTO SKCLEHTPUCUTETA U BAUAHMA NPOAOABHOTO U3rnba

e=e,-n,(7.15.a)

Dp
e =€+ 7 (7.15.6)

KoadpdpuumeHT 7] yunTbiBaeT BAUAHME NPOAO0ABHOMO M3rnba (npornba) anemeHTa Ha ero HecyLyto
CNocobHOCTb 1 onpeaenserca cornacHo 7.2.2.10,

€o - NPUHMMaeTCcA B COOTBETCTBUM € 7.2.2.4.

Yron O, pagmaHbl, HAX04AT U3 YPaBHEHUA

[ & Lsin2a Ry, +—AR, —|1-Z|AR+=AR, —[1-Z|AR =N .(7.16)
2 /4 /4 /4 T

Bo Bcex cnyyasax npuHumaetca & < 7T .
7.2.2.10 3HauyeHwne KoadpduumneHTa 1| nNpm pacyete KOHCTPYKLMIA NO HeaedbOpMMPOBaAHHOM cxeme

onpegenstoT no ¢dopmynam (7.6) n (7.7), npuHumas D - KecTKOCTb TPyb6OOETOHHOro 3/nemeHTa B
npeaenbHOM NO MPOYHOCTU CTaguuK, onpegenaemas cornacHo pacyeTy no gebopmauuam, JONycKaeTca
onpeaensaTb cornacHo .3 (npunoxkenusa I).

PacyeT LeHTPasbHO PACTAHYTLIX M PACTAHYTO-MU30MHYTbIX 3/IEMEHTOB

7.2.2.11 PacyeT MO NPOYHOCTU HOPMAJIbHbIX CEYEHUN LEHTPAsIbHO PaCTAHYTbIX M PaCTAHYTO-
M30THYTbIX TPYOOOETOHHbIX 3N1eMEHTOB C/ieAyeT BbINOAHATL KakK 4nA MeTanamyeckoin Tpybbl B
cootsetcTBum ¢ ClM 16.13330.



PacuyeT No Npo4YHOCTN HOPMabHbIX CEYE€HUIA Ha OCHOBE HEIMHENHOM AedopMaLMOHHOK Moaenu

7.2.2.12 MNpu pacyeTe NO MPOYHOCTU ycuUauAa M aedopmauMn B CEYEHUU, HOPMaNbHOM K
NPoOAO/NbHON OCKM 3/NEMEHTa, OnpedensaloT Ha OCHOBE HeNNHenHon aedpopmauMoHHON Moaenu,
NCNO/b3yoWen YpaBHEHNA PaBHOBECUSA BHELWHWUX CUA U BHYTPEHHUX YCUAUNA B CEYEHUWN 3/IEMEHTA, a
TaK¥Ke cneayrowmnx NosIoKeHUM:

- pacnpegeneHue oTHocUTeNbHbIX Aedbopmaunii 6eToHa M apmMaTypbl N0 BbICOTE CEYEHMA SINEMEHTA
NPUHMMAIOT NO IMHEMHOMY 3aKOHY (rMNoTe3a NJ0CKUX CeYeHUI);

- CBfI3b MEXAY OCEBbIMM HaNPAKEHUAMU U OTHOCUTENbHbIMKU gedopmaunammn 6eToHa, meTanna
Tpybbl 1 apMmaTypbl NPUHUMAIOT B BUAE AMarpamm AedopmMUpOBaHNSA COOTBETCTBYIOLLINMX MaTepPUanos;

- Anarpammbl gedopmupoBaHMAa 6eToHa M MeTanna TPybbl MPUHUMAIOTCA C U3MEHEHUAMMU,
YUUTBIBAIOLWMMU OTINYMA PACUYETHbIX COMPOTUBAEHUA MaTepuanos B TPy6OBETOHHOW KOHCTPYKLMU MO
CPaBHEHMIO C OAHOOCHbIM HaNPsiKeHHbIM cocTosiHuem (7.2.1.2, 7.2.1.3);

- conpoTusieHne 6eTOHa pacTAHYTOW 30Hbl He Y4MTbIBAeTCA, MNpU &, >0 npuHumatotcs

Hanpsxenna o =0;

- nedopmauun 6eToHa U meTanna Tpybbl - COBMECTHbIE.

7.2.2.13 Nepexoa OT 3MOPbl HanNpAXeHUn B BeTOHe M MeTanne K 0606UWeHHbIM BHYTPEHHUM
YCUAUAM  OMpeaensaloT C MNOMOLLbI0 Mpoueaypbl YUCAEHHOTO WHTErpMpPOBaHUSA HaNpsaXKeHuhn no
HOPMa/IbHOMY ce4yeHuto. [Ns 3TOro HOPMasbHOE CeYeHWe YC/IOBHO Pas3fenaloT Ha Masible YYaCTKU.
HanpsaxeHua B npeaenax MafblX YY4aCTKOB MPUHMMAIOT  PaBHOMEPHO  pacnpeaeneHHbIMU
(ycpeaHeHHbIMM).

7.2.2.14 Mpu pacyeTe 3N1eMEHTOB C NPUMeHeHnem aedopMaLMOHHON MOLENN MPUHUMALOT:

- 3HAYEHMA CHUMAIOLLEN NPOLONbHOM CUAbI, @ TaKXKe CHUMAIOLWMX HANPSXKEHUN U gedopmaunit
YKOPOYEHMA MaTepKnasoB co 3HaKoM "MUHyC";

- 3HAYeHMA paACTATUBAOWEN NPOAONLHOM CWUAbl, A TaKXKe PacTATMBAIOWMX HaMNPAXKEHUNA U
aedopmaumn yaiMHEHMA MmaTepmnanos co 3Hakom "ntoc'.

3HaKM KOOPAMHAT LLEeHTPOB TAXKECTM apMaTYpPHbIX CTEPXKHEN W BblAENEHHbIX y4acTKOB 6eToHa, a
TaKKe TOUKM MPUNONKEHUA NPOAOABHON CU/bI MPUHMMAIOT B COOTBETCTBUM C HA3HAYEHHOW CUCTEMOW
KoopanHat XOY (pucyHok 7.4).

_ S LA
. ey S

PUcyHOK 7.4 - PacyeTHaa cxema HOPMaNbHOro cevyeHuA
Tpybob6eTOHHOIO 31EMEHTA

7.2.2.15 lpun pacyeTe HOPMaJIbHbIX CEYEHUM MO MNPOYHOCTU (pucyHOK 7.4) B obuiem ciaydae
NPUMEHAIOT:



YpaBHEHUNA paBHOBECUA BHELWWHUX CUNT U BHYTPEHHUX yCWWIﬁ B HOPMa/ZIbHOM CeEYEHUNUN dNEMEHTA.
My :Zio-bi 'Aoi . Xbi +Z]GSJ &J . ij +Zk0pk .Apk . ka ; (717)
MX = Zio-bi . A)i 'Ybi +ZJO-SJ . AS] .YSj +Zko'pk . Apk .ka ,(718)

N=> oA +ZjO'Sj A+ O Ay (7.29)

YpaBHEHUA, onpeaenarowmne pacnpeaeneHmne p,ed)op!v\au,mﬁ No CEYEHUIO 3/1IeMEHTA:

1 1
€ =€ +r_'ka +r_'ka; (7.20)

X y

1 1
&g =& +— Xy +r_'Ysk;(7-21)

si
r, v

1 1
Ex =&+ — Xy +—Yy;(7.22)
r, r,

3aBMCMMOCTW, CBA3bIBAIOLLME HANPAMKEHWA M OTHOCWUTENbHble Aedopmaumu beToHa, meTanna
Tpy6bl M apmaTypbl

o, =E, v, -&,;(7.23)

o4 =Eyvg-&4;(7.24)

sj;

O =E, Vy €

] (7.25)

pk

rae My, M, - n3rmbatowme MOMEHTbl OT BHEWHeN Harpyskum OTHOocUTeNnbHO ocert X u Y
(cooTBeTCcTBEHHO AeicTBYlOWME B NockocTax YOZ u XOZ), onpeaenaemble no popmynam:

My = Myq + N-ey; (7.26)
M, = Myq + N-e, (7.27)

roe My, Mg - n3rnbatolme MOMeHTbl B COOTBETCTBYIOLMX MJIOCKOCTAX OT BHELUHEMN HArpyskw,
onpeaensemble U3 pacyeta KOHCTPYKLUM MeTOAaMU CTPOUTENbHOW MEXaHUKN;

N - NpoAo/ibHasA cuMa OT BHELLUHEN HarpysKku;

€x, €y - PACCTOAHUA OT TOYKM MPUIOKEHUA NPOAOALHON cubl N [0 COOTBETCTBYHOLLMX OCEN;

Abiy Xbiy Ybi, Op; - NNOLWAAb, KOOPAMHATBI LLEHTPA TAMKECTM i-r0 y4acTKa 6eToHa U HanpsKeHue Ha
YPOBHE €ro LLeHTPa TAXKECTH;

Asj, X, Vs, Ogj - NNOWAAb, KOOPAMHATbI LLEHTPA TAMKECTY /-r0 CTEPXKHA apMaTypbl U HanpAXeHue B
Hem;

Aoy Xoky Yok, O - NNOWAAb, KOOPAMHATBI LEHTPA TAMECTW k-ro yyacTka ceyeHws Tpybbl u

HanpAXXeHne Ha YpOoBHE ero UeHTpa TAXeCTu;



&, - OTHocuTeNbHan AedopmaLMa BONOKHA, PACMONOXKEHHOrO B Havaie KoopauHart (8 Touke 0);

1/rx, 1/ry, - KPMBM3HA NPOLO/LHON OCU B PACCMATPUBAEMOM MOMEPEYHOM CEYEHUM I/eMeHTa B
NIOCKOCTAX AeNcTBMA n3rnbaowmx momeHTos My n M,;

Ep - HaYaNbHbIN MOAYNb YyNpPYyrocTn 6eToHa;

Esj - MOAYNb YNPYroCTU j-r0 CTEPXKHA apMaTypbl;

E, - MOZY/Ib yNPYrocTn meTanna Tpybbl;

Vii - KoabdunumeHT ynpyroctn b6eToHa i-ro y4acTtka;
Vg - KOIOULMEHT yNpyrocTu j-ro CTEpXKHA apmatypsl;
Vo - KO3pUUMEHT yNpyroctn k-ro yyactka ceyeHuns Tpyobl.

Koapduumentor Vi, Vg m Vo NPUHMMAOT MO COOTBETCTBYIOWWMM  AMarpammam

nedopmuposaHuna 6eToHa, apmaTtypbl U meTanna Tpy6sl.
3HaueHUA KOIGOULMEHTOB Vi, Vi 1V ONPeSensioT Kak COOTHOLIEHNE 3HAUEHWI HAaNPAXKEHUI

n pedopmaumii Ans  paccmMaTPMBAEMbIX TOYEK COOTBETCTBYHOWMX Auarpamm aedopmMuMpoBaHMA
MaTepuranos, NPUHATLIX B pacyeTe, Ae/leHHOe Ha MoAy/Nb YNpyroctu matepuana (npu ABYXAUHENHOM
avarpamme aepopmMupoBaHMA GeToHa BbINOAHAIOT AefNeHWe Ha MPUMBEAEHHbI MOoAyNb YNpyroctu

caTtoro 6eToHa Eb,red)- Mpy aTOM NPUMEHAIOT aHaNNTUYECKMe 3aBUCMMOCTU 417 pacCMaTpuBaeMbIX
y4aCTKax Anarpamm:

Oy
Vi =———,(7.28)

E, - &ui
_ 9
Vs “E (7.29)
5i &
. (7.30)
pk — = -\/.

7.2.2.16 PacyeT HOpMasbHbIX CeYeHUN TPYyOOOETOHHbIX 3/1EMEHTOB MO NMPOYHOCTU BbIMOJHAKT M3
YCNOBWIA:

‘5b’max‘ < s (7.31)
gs,max S gs,ult ; (7'32)
Epmax = €pun » (7.33)

rAe &pmax - OTHOCWTENbHAR Aedopmauusa Hambosnee CKATOro BOJIOKHA HeToHa B HOPMasibHOM

CeYEHUU 3NeMeHTa OT AENCTBUA BHELLIHEN HarpysKu;

& max - OTHOCUTeNbHaA aedopmauma Hanbonee PacTAHYTOrO CTEPXKHA apMaTypbl B HOPMaNbHOM
CEYEHUN 3/1IEMEHTA OT AENCTBMA BHELWHEN HarpysKku;

€ p.max - OTHOCUTENbHAA Aedopmauma Hanbonee PacTAHYTOrO BOJOKHA B HOPMaabHOM CeYeHUM

TpyObl OT AENCTBMA BHELWHEM HArpy3Ku;

gb,ult - npegenbHoe 3Ha4yeHne OTHOCUTE/IbHOM ,a,ed)opmau,mm 6eToHa npu CXKaTuu,



& uit - NpeAenbHoe 3HaYeHe OTHOCUTENbHOMN AedopMaLum yANMHEHUA apMaTypbl;
Epuit - NPEAeNbHOE 3HaYeHUe OTHOCUTENIbHOW AedOopMaLMM YA/IMHEHUA MeTanna Tpy6bi.

7.2.2.17 MNpepenbHble 3Ha4YEHNA OTHOCUTENBHbLIX AedopMaLmnin 6eToHa &y i U Epi yir MTPUHUMAIOT
npwv ABy3HauHoOM antope gedopMauunii (CKaTUE U PacTANKEHWE) B NONepeyHoM cedyeHnr 6eToHa anemeHTa
PaBHbIMU &, U &y, COOTBETCTBEHHO.

MpyY BHELEHTPEHHOM CXATUM WM PACTAKEHWU INEMEHTOB W pacnpeneneHnun B nornepevyHom
ceyeHun 6eToHa anemeHTa gedopmaLmMii TONIbKO OLHOrO 3HAKa nNpeaesibHble 3HaYeHUA OTHOCUTEbHbIX

Aedopmaumin 6eToHa &, i U Epi yir ONPEAENAIOT B 3aBUCMMOCTU OT COOTHOLWEHUA aedpopmaLmin beToHa

Ha NPOTUBOMO/IOXKHbIX TPAHAX CEYEHUA INeMeHTa & U &, (‘6‘2‘ > ‘8‘1‘) no popmynam:

81
Eput = €2 (5b2 - ‘9bo)g_, (7.34)
2

_ &
Eptuit = Cor2 (gbtz - gbto)&‘_' (7.35)
b

rae &y, Eptor Sp2 M Epn - AedopmMauMOHHble napameTpbl  pacyeTHbIX Auarpamm
nedopmmnpoBaHua betoHa.
MpesenibHble 3HAYEHWA OTHOCUTE/IbHOM Aepopmaumn apmaTypbl &g NPUHUMAIOT PaBHBIMMU:

0,025 - ana apmatypbl ¢ PU3NYECKUM NMPEAEIOM TEKYUECTH;
0,015 - gna apmatypbl € YCAOBHbIM Npeaesom TeKy4YecTH.

MpeaenbHble 3Ha4YeHUA OTHOCUTENIbHOM AedopMaLum meTanna Tpybbl €, ;w NPUHUMAIOT paBHbIMK

p,ul
0,025 (NpumeHsATCA TONbKO TPYbbl U3 CTanM C GU3MYECKMM Npeaenom TEKYUYeCTU; ANA APYyrux ctanen
Tpyb - No pesynbTaTam UCMNbITaHUI MaTepuana).

PacyeT No NPoOYHOCTM NpU AENCTBUN NOMEPEYHDBIX CUA U KPYTALLMX MOMEHTOB

Obuwme NonoKeHun

7.2.2.19 Mpu pacyete NPOYHOCTU TPYHOOOBETOHHOrO 3/EMEHTa NPU AEUCTBMU MOMEPEYHbIX CUJ,
BbINO/IHAETCA OTAE/IbHO pacyeT s Tpybbl 1 pacyeT gnsa beToHHOro (kenesobeToHHOro) agpa. NpoyHocTb
anemMeHTa onpeaenneTcs 60AbWNUM NOKasaTeiem U3 pesy/ibTaToB 3TUX ABYX PacyeToB.

7.2.2.20 PacyeT no Npo4yHOCTU BETOHHOro sapa Npu AeNCTBUM MOMEPEYHbIX CUA BbIMNONHAKT Ha
OCHOBE MOZE/IM HAaK/IOHHbIX ceyeHuni. enesobeToHHOEe AP0 NPY 3TOM pPaccMaTpMBaEeTCA Kak 6eToHHoe.

Mpu pacyeTe N0 MOAENN HAKJIOHHbIX CEYEHUIN A0/IKHA ObITb NPOBEPEHA MPOYHOCTb MO HaK/IOHHOMY
CEYEHUIO HA [AEeNCTBME MNOMEpPeyYHbIX CWJ, a TaKXKe MPOYHOCTb OeToHa OT AEeNCTBUA HaKJ/IOHHbIX
CMMaOWMX YCUIUIA.

PacyeT No HaKJIOHHOMY CEYEHUIO Ha AeNCTBME NONEPEYHbIX CWUJ1 BbIMOJIHAIOT Ha OCHOBE YpPaBHEHUA
pPaBHOBECKA BHELIHUX U BHYTPEHHUX NOMNEPeYHbIX CUA, AENCTBYIOLWNX B HAKIOHHOM CEYEHUN C AJIMHOM
npoekuun C Ha NPOAO/bHYIO OCb 3/IeMeHTa. BHyTpeHHsA nonepeyHas cuia - NonepeyHasa cuna,
BOCMPUHMMaemas 6GETOHOM B HaK/JIOHHOM ceydyeHuW. Mpu 3TOM NomnepeyHylo cuay, BOCMPUHUMAEMYIO
beToHOM oOnpeaenatoT NO COMPOTMBAEHUIO OETOHA pPacTAXEHMI0O C y4eToM AauHbl npoekumn C
HAKNOHHOTO CevYeHus.

PacueT 6eTOHHOrO AApa No NPOYHOCTU NPU AEUCTBUMN HAKNOHHbIX CUMAKOLLUX YCUIUIA

7.2.2.21 PacueT 6eToHHOro aapa Tpyb6ob6eToHHOro 3siemeHTa aAapa No NPOYHOCTM NPU AeUCTBUM
HAKNOHHbIX CKUMAIOLLMX HAaNPAXKEHWNIN BbINOMHAOT U3 YCNOBUA

Q <=0,35-Rp-As. (7.36)

PacueT 6eTOHHOrO A4pa No HAKNIOHHbIM Ce4YeHUAM Ha ,CI,EI\/‘ICTBME nonepeYvHbIX Cun



7.2.2.22 PacueT 6eToHHOro sgpa Tpyb6o6eTOHHOro aleMeHTa No HAaKJAOHHOMY CEYEeHUIO (PUCYHOK
7.5) BbINONHAOT U3 YCNOBUA

Q<=Qy, (7.37)

roe Q - nonepeyHana cuna B HaKJAOHHOM CeYeHUU C ANuHOM npoekumu C Ha NPOAO/IbHYH OCb
3NemMeHTa, onpegensemas OT BCeX BHEWHUX CWUA, PacfoNOXKeHHbIX MO OAHY CTOPOHY OT
paccmMaTpMBaEeMOro HaK/JOHHOFO CeyeHus; NPW 3TOM Y4MTbIBalOT Haubonee onacHoe 3arpyKeHue B
npegenax Hak/JI0HHOMO CeYeHus;

Qy - nonepeyHas cuia, BOCNpUHMMaemas 6E€TOHOM B HaK/JIOHHOM CeYEeHUN.

C

PucyHok 7.5 - Cxema ycunmin npun pacyeTe Kene3obeToHHOro
A4pa No HAKIOHHOMY CEYEHMIO HA AEeNCTBUE NOMePeYHbIX CU

MonepeuHyto cuay Q, onpegenatoT no popmyne

_ (Dbz'Rbt.A)'(Dp_ztp)
C

Q,

,(7.38)

nnn

Qy =@y, Ry - A - tg9,(7.39)

HO NPUHUMaIOT He bonee 2,5:Rp-Ap He MeHee 0,5:Rp-Ap;
roe Ap - niowaab nonepeyvyHoro ceyeHna 6eToHHOro AApPa;
() - yron HaK/JOHa CeYEHUSA K NPOLOABHON OCU SNEMEHTA;

@y - KO3GOULMEHT, NPUHMMaEMbI paBHbIM 1,5.

PacyeT BbIMOAHAOT ANA PAAA PACMONOXKEHHbIX NO AJIMHE 3/EMEHTA HAKNOHHbIX CeYEHMI npu
Hanbosee onacHoM ANUHE NPOEKLMN HAKNOHHOrO cedeHus C.
Pacuyet Tpy6bl Ha AeicTBUE NONEPEYHbIX CUA

7.2.2.23 PacyeT NPOYHOCTU Tpybbl Ha AENCTBME MONEPEYHbIX CWU BbIMONHAOT B COOTBETCTBUM C
nonoxeHunamm CM 16.13330 no popmyne

r t 0,58-R,,
2 D,-t Y

(D} -2D,t, +2t2)  (7.40)

PacyeT No NpoYHOCTU TPY6OHETOHHbLIX 3N1€MEHTOB NPY AEWCTBUN KPYTALLMX MOMEHTOB
7.2.2.24 MNpOoYHOCTb TPY6OHETOHHbIX 3/1EMEHTOB NPU AEUCTBUM KPYTALLMX MOMEHTOB, a TaKKe npu
COBMECTHOM AEeNCTBUM KPyTAWMX MOMEHTOB U APYrUX CUNO0BbIX GaKTOpPoB obecneuymBaeTca TO/bKO



CTanbHoW Tpybo. PacueT Tpybbl BbinoHAeTcA B cooTBeTcTBUKM ¢ CM 16.13330. Mpwu aTom, Npu AeicTBMmU
NPOAONbHbLIX CHUMAKOLWNX CUA, ANA MeTanna Tpybbl MNPUHUMAETCA TMOHUMKEHHOEe pacyeTHoe
conpoTMBAEHUE B cooTBeTCTBMMU € 7.2.1.2.

7.2.3. PacuyeT no npeaesibHbIM COCTOSIHUSIM BTOPOW rpynmbl

Obuwue nonoxeHun

7.2.3.1 PacyeTom TpyH6OOETOHHbLIX 3/1EMEHTOB MO NpeAenbHbIM COCTOSSHUAM BTOPOW rpynnbl
ABnAeTcA pacyer no gedpopmaumam. [na NpaBUAbHOrO Ha3HAYEHMA KECTKOCTEM MpWU pacyeTe no
aedopmaumam, BbINOSHAETCA BCMNOMOraTeNbHbIA pacyeT No 06pasoBaHUIO TPewuH B OETOHHOM
(»kenesobetoHHOM) Agpe.

7.2.3.2 Mpu pacyete nNo 06pa3oOBaHUIO TPELWUH MPUHMMAIOT KOIGDULUMEHT HAAEKHOCTU MO

Harpyske )¢ = 1,0.

PacueT 6eToHHOrO (*Kene306eToHHOro) Aapa Ha obpa3oBaHMe TPeLWMH

7.2.3.3 Mpwn pacyeTe OGeTOHHOro sApa Ha obpa3oBaHMe TpewuH, TPYOOOETOHHbIM 31emMeHT
paccMmaTpmuBaEeTCa KaK ynpyroe Teso s ogHopoAHOro matepuana. TpybobeToHHOe ceyeHMe NpmMBoaAMTCA
K OETOHHOMY CeYeHuto.

MpuBeaeHMe BbINONHAETCA OTAENbHO ANA PACTAXKEHUA - CKATUA, AHA U3rMba n Ana KpydyeHus. B
pesy/ibTaTe BblYMCAAETCA NPUBEAEHHAA NAOLAZAb MOMEepeYHOro CeyeHus U nNpueeAeHHble MOMEHTHI
WMHEepUMM U3 YCNIOBMA PABEHCTBA XECTKOCTEN WUCTMHHOIO U MPUBEAEHHOro CEeYEeHWUlM MO KarKaAomy U3
NnepeYmnciieHHbIX BUA0B HAaMPAXKEHHOIO COCTOAHMA.

Pacuetr ycunuini u pedopmaumii B paccmaTpuBaemMom YMPYrom Tesie BbINOAHAETCA MeToAaMwu
CTPOUTENbHOW MEXaHMKN N CONPOTUBIEHUA MaTEPUANOB.

7.2.3.4 YcnoBue obpa3oBaHMA TPELLMH - NPEBbILEHUE HANPAXKEHUAMM B Hanbonee pacTAHyTOM
BOJIOKHE GETOHHOro sApa PacYyeTHOro CONPOTUBNEHUA GETOHa Ha pacTAXKeHue Aas BTOPOW rpymnmbl
npeaenbHbIX COCTOAHWNM

o-bt,max > Rbt,ser . (7'41)

7.2.3.5 MNpw AeACTBUKN B CEYEHUUN NPOAONLHOM CUAbI U U3TMDAOLLUX MOMEHTOB B ABYX NJIOCKOCTAX,
HambonbluMe HaNpPAXKEHUA pacTAXKeHMA OyayT AeNCTBOBaTb B MJIOCKOCTU CYMMapHOro usrnbatollero
MomeHTa. CyMMapHbIN U3rnbatowmini MOMeHT BbluMcnsaeTca no ¢opmyne

M= M;+M/, (7.42)

roe Mx n M, - nsrubarwowme MOMeHTbl OTHOCUTENIBHO ABYX BblOpPaHHbIX KOOPAMHATHbIX OCel B
cevyeHum.
7.2.3.6 Hanbonblume HanpsarKeHUs pacTaxeHua B 6eToHe onpenensatoT no ¢opmyne

N M Dp — th
O-bt max + )
, 'AYed Ired 2

, (7.43)

3HaK "narc" gna NpoAo/IbHOM CU/Ibl COOTBETCTBYET PACTANKEHMIO.

7.2.3.7 MNpun [enctsun B CEYEHUM KPYTALLErO MOMEHTA COBMECTHO C APYrMMWU CWU/I0BbIMM
BO34eNcTBMAMM, 0bpa3oBaHMe TpelwmH B 6eToHe onpeaenseTca M3 yCA0BMA MPEBbILLEHUS T1aBHbIMMI
PacTArMBaOWMMM HANPAXKEHUAMM PACYETHOrO COMPOTMBAEHMA GETOHA Ha pPacTAXeHWe Aas BTOPOi
rpynnbl NpeaenbHbIX COCTOAHUNA.

Pacyet no aedopmaumam

7.2.3.8 PacyeT anemeHTOB TPYHOOETOHHbIX KOHCTPYKLMIA NO AedOopMaLMAM BbINONHAOT C yYETOM
3KCnyaTauMOHHbIX TpeboBaHUI, NPeabABAAEMbIX K KOHCTPYKLUAM.

PacueT no gedopmaumam cnenyet BbINONHATL Ha AeNCTBUE:

MOCTOAHHbIX, BPEMEHHbIX [OJ/IMTENbHbIX M KPaTKOBPEMEHHbIX HArpy3oK Mpu OrpaHuYeHUu
aedopmanmii TEXHONOTMYECKUMM UNN KOHCTPYKTUBHBIMW TPeboBaHUAMY;



MOCTOSAHHbIX U BPEMEHHbIX AANTENbHbIX HarPy3oK Npu orpaHMYeHnn aepopmaumin 3cTeTUHECKUMU
TpeboBaHMAMM.

7.2.3.9 Pacuet Tpyb606ETOHHbIX 3/1EMEHTOB MO Npornb6am BbINOAHAOT B COOTBETCTBUN C 4.4.3.1 U
4.4.3.2.

7.2.3.10 Npw BbINOAHEHUM PAcYETOB TPYOOOETOHHbIM 3N1eMeHT pa3brBaeTca Ha OTAE/bHbIE YHACTKU
no AanuHe. KaxAablh y4yacTOK PacCMATPMBAETCA KaK YMNPYrnil CTEpXKHEBOW 3n1emMeHT. HeCTKOCTHble
XapaKTEPUCTUKM KarKA0ro sanemeHTa onpeaensatoT pyKOBOACTBYACh CAeAyLWNMMU NPaBuIamm:

- Tpyb6ob6eToHHOE ceveHne NPUBOAMUTCA K CEYEHUIO U3 OAHOPOLHOrO MaTepuana;

- NpuBeAeHMe BbINOJHAETCA OTAE/IbHO ANA PACTAMKEHUA-CXKATUA, U3rMba 1 KpydeHua U3 yciosus
PaBEHCTBA *KECTKOCTHbIX XapaKTePUCTUK GaKTUYECKOro U NpMBELEHHOrO CeYeHWUN As KaxKgoro BuAaa
BO34eNCTBUA;

- MNPV BbIMUCAEHUN MPUBELEHHbIX MKECTKOCTHbIX XapPaKTePUCTUK, MKECTKOCTb OeTOHHOro fAgpa
NPUHMMAETCA Pa3INYHOM B 3aBUCUMOCTM OT AJIMTENBHOCTU AEUCTBUS HAarpy3oK, HaIMYMA UAM OTCYTCTBUA
TpewuH B 6eToHe, HaZIMYMUA U OTCYTCTBUA NPOAOJIbHOWN CTEPKHEBOM apmaTypbl,

- 3HayeHue moayna gebopmaummn 6eToHa NPUHMMAETCA PaBHbIM:

- NPV AEeNACTBUM KPAaTKOBPEMEHHbIX HAarPY30K N OTCYTCTBMMU TPELLUH

Ep1 = 0,85Ep; (7.44)
-npu AGVICTBMM ANNTENBHbBLIX N NMOCTOAHHbLIX HAarpy3oK 1 OoTCYyTCTBUU TPELWLUH

E
Ey =By, =——, (7.45)

b,cr

rae Eb’r - moaynb aedopmaumm 6eToHa Npu ANUTENBHOM AENCTBUN HArpy3Ku;

Py or - KO3GPUUMEHT NoszydecTn b6eToHa, NpuHUMaemblit B cootseTcTeum ¢ CI 63.13330.2012

(6.1.16);
- NPW HaANYUK TPeLWMH B BETOHE M OTCYTCTBUM NPOAO/IbHOM CTEPXKHEBOW apMaTypbl

Ep1 = O; (7.46)

- NPV HANYUK TPELLMH B BETOHE M HAMYUKM NPOAONLHOMN CTePXKHEBOW apMaTypbl
ANA KPpaTKOBPEMEHHbIX

Ep1 = 0,56E, (7.47)

N OAnNTenbHO ,D,eVICTBerLLI,MX HarpysokK
E,, =0,66E, . .(7.48)

Mpn co4yeTaHUM Harpy3oK pasHON ANUTENbHOCTU, U3 TPex MoAayaeil ynpyroctu npuHUMaeTca
MoAy/Nb YNPYyrocty, COOTBETCTBYIOWMIA Fpynne Harpysok, Aaloweid OCHOBHOW BKAAA B HanpsKeHHoe
COCTOSIHME 3/1IeMeHTa.

8. KoHCcTpyKTMBHbIE TpeboBaHMA
8.1. Ctanexkene3ob6eToHHbIE NANUTbI C NPOPUAMPOBAHHBIM HACTUIOM
8.1.1 MoHoAuTHaa nauTa

8.1.1.1 O6uias TonwmMHa NAnTbl h AoaKHa 6biTb He meHee 80 mm. TonwuHa cnosa 6eToHa h, Hag,
BEPXHel MNoBepPXHOCTbIO rodppoB HacTMNa A0NXKHA bbiTb He mMeHee 40 MM, Hafd, BEPXHUM KOHLLOM



QHKepHOro ynopa - He meHee 20 mm.

8.1.1.2 MpodunampoBaHHbIe ANCTbI HACTUAA AOIKHbI COEAUHATLCA MeXAY cob0ol No NPOAOAbHbIM
Kpasm BHaxNecT KpalkHMMM NOJIKaMM C NOMOLLbIO KOMOWUHMPOBAHHBIX 3aK/EMNOK UAN CaMOHape3atoLwmx
BUHTOB AnameTpom ot 4,8 0o 5,5 mm c warom He 6onee 500 mm.

Hactun ponkeH KpenuTbCA K CTasibHbIM OMOPHbIM Haskam CaMOHApesaloWMMM BUHTAMU UAU
atobenamu anametpom ot 4,5 oo 6,3 MM B Kaxkaom rodppe Ha KpalHMUX omnopax u 4yepes rodpp - Ha
NPOMEKYTOYHbIX.

8.1.1.3 LLinpnHa onopbl HacTUNA A0KHA ObITb He MeHee 50 1 75 MM Ha KpaHUX M MPOMENKYTOUYHbIX
onopax, CooTBETCTBEHHO. HaxnecT NpoduanpoBaHHbIX IMCTOB HA ONOPAxX He AoMNyCKaeTcs.

8.1.2 Cxembl paboTbl HacTMNa

8.1.2.1 Hactun cnegyeTt npoeKTMpoBaTh Mo OAHOMPOJIETHOM UAN HEepa3pe3HoM MHOronpPoaeTHOM
cxeme paboTbl. MaKCMMasbHbIM PacYeTHbIN NpoaeT HacTuaa 6e3 NPUMeEHEHMA BPEMEHHbIX MHBEHTAPHbIX
onop NpuMHUMaeTca oT 2 40 6 M B 3aBUCMMOCTM OT TUNOPA3MePOB cevyeHMA NPOUAMPOBAHHLIX INCTOB,
CXEMbl WX pacKkAafku M ToAwMHbl nauTbl. Mpu nponetax 6onee 6,0 M cneayet npesycmaTpmeaTb
NPOMEXYTOYHblE WHBEHTapHble OMnopbl W3 YC/AOBMA Hecylweh CcrnocobHocT U Tpebyemol
AebopmMaTUBHOCTM HAaCcTUAA NPU AeNCTBMMN BECA CBEMKEYI0XKEHHON BEeTOHHOMN cmecu.

8.1.2.2 MpodunmpoBaHHbIA HaCTUA, BbIMNOAHAWMI GYHKUMIO onanybKM M 3aKpensieHHbl Ha
onopax B Kaxaom roppe, MOXKHO paccmaTpmBaTb Kak AUCK KOHEYHOM XKECTKOCTW, BOCMPUHUMAIOLUIA
ropu3oHTasIbHblE U CABUratoLLMe Harpy3Kn B MPOCTPAHCTBEHHOM CXeMe KapKaca 34aHuA.

8.1.2.3 MpodunAMpoBaHHbIM HACTUA, UCNO/b3YEMBIV B KAYeCTBe paboyel apmaTypbl NAUTbI, JOIKEH
UMEeTb HageKHoe cuenneHne ¢ 6eToHoM, YTO obecneynBaeTca coYeTaHMEM MECTHbIX BbILITAMMOBOK U
pnd0OB, HAHOCMMbIX Ha CTEHKWU Npodunein B npouecce Mx NPOKATKU, U aHKEPHbIX YNOPOB Ha KPamHUX
onopax NAnTbl.

8.1.3 PacnonoxeHne aHKepHbIX yNopoB

8.1.3.1 WWnpunHa HMKHUX NONOK HACTWUAA, HA KOTOPbLIX PACMo/araloTcA aHKepHbIe YNopbl, AOMKHA
6bITb HE MeHee 50 MM.

8.1.3.2 PaccTosnHMe OT CTEP)KHEBOrO aHKepa A0 Kpas HacTUAa MAM CTa/ibHOW OMOpHOU 6anku
[OMKHO bbITb He MmeHee 1,5dq, (dan - AMameTp aHKepa). PaccToAHUEe mexKay OCAMM aHKepOoB Ha OZHOWM
ornope HacTuna A0/KHO bbITb He meHee 70 mm.

Mepen YyCTAaHOBKOWM CTEP)KHEBbLIX aHKEPOB C AMAMETPOM CTEP)KHA 6onee 19 mm Ha mecTo B
NPodMAMPOBAHHOM HaCTU/Ie AO/KHbI BbINMOAHATLCS OTBEPCTUA AMAMETPOM, NPEeBbIaoWwmm Ha 1,0 mm
HOMWHA/IbHLIN ANAMETP CTePXKHSA ynopa.

8.1.3.3 YrosKoBble ynopbl AO/KHbI PACNONAraTbCA HA NJIOCKUX YYACTKAX HMMHUX NOAOK HacTuaa
napannenbHo U NeprneHAMKYNAPHO K OCU ONOPHOM H6anku (pUCyHOK 8.1). Mexay cMmexXHbiMK rodpamm
NPodMAMPOBAHHOIO AINCTA pacnonaratoT He 6onee Tpex ynopos. MUHMMaANbHOE PACCTOAHUE MEXKAY
OCAMM coceHMNX NonepeyHbIX ynopos - 50 mm.

1 - yronKkoBblii aHKep; 2 - atobenb; 3 - HacTuA;
4 - onopHan 6anka; 5 - 6eToH NAUTbI

PUCyHOK 8.1 - PacnonoKeHune yronKkoBoro ynopa B4oAb ock 6anku



8.1.3.4 Ynopbl pacnosaratoTca CMMMETPUYHO OTHOCUTENIbHO OCM OMOPHOM Banku. PacctoaHue oT
yrnopa [0 CTeHKM roppa HacTUNa A0MKHO ObITb HE MeHee 40 MM B cepefiHe ee BbICOTbl UAK 20 MM Ha
YPOBHE HUXKHEM NONKKU. PaccTosHWe mexay pAagammn ynopos A0NXKHO bbiTb He meHee 50 mm.

8.1.3.5 PaccTosiHMe OT BEpXHEro KoHua yrnopa A0 BEpPXHEel NoBepPXHOCTU NANTbI AO/IKHO ObiTb He
meHee 20 mm unun 1,5 gnameTpa CTeprKHEBOro aHKepa.

8.1.4 ApmunpoBaHKe cTaneKenesobeToHHbIX NANUT

8.1.41 B npegenax TONWMHbI 6eToHa Hag nNPOPUAMPOBAHHLIM  HACTMAOM  cnepyet
npegycmaTpmBaTb NPOTUMBOYCAafO4HOE apMMpOBaHME B BMAE CETOK W3 MNPOBOAOKM Knacca B500
AMameTpom oT 3 0 5 MM ¢ Wwarom He 6onee 150 mm B 060MX Hanpas/IEHUSAX.

8.1.4.2 [JononHuTenbHas CTepXHeBaa apmaTypa nepuoanyeckoro npodunsa  AO/XKHA
yCTaHaB/IMBATbLCA Hag ONopamu B PacTAHYTON 30He 6eToHa HepaspesHOW NAUTLI.

8.1.4.3 3aWuTHbIN cnoit beToHa ANA AOMONHUTENBHOW apmaTypbl AOJIKEH YAO0BAETBOPATb
TpebosaHuam Cl 63.13330.

8.2. KombunHMpoBaHHble H6asiku

8.2.1 MOHONUTHYIO Kene3obeToHHYy NAUTY cneayeT 06beAuHATb CO CTaJibHbIMU [/IaBHbIMM
6ankamun n depmamm no Bcel Mx AJIMHE C NOMOLLbIO ynopoB. Tpebyemas cTteneHb TPEeLWMHOCTOMKOCTH
O0JIKHA 6bITb 06ecneyeHa NPOA0/bHBIM aPMUPOBAHUEM AW NPEABAPUTENbHBIM HAMPAXKEHUEM.

8.2.2 TonuwmHa *KenesobeToHHOM NANTbI AONKHA YA0BNETBOPAThL TpeboBaHMam CMN 63.13330.

8.2.3 Ob6beanHeHne cHOpHON Kene3obeTOHHOW MNAWUTbI CO CTAa/IbHOW KOHCTPYKLMen cneayet
OCYLLECTBAATL C NPUMEHEHNEM PPUKLMOHHBIX UAN CBAPHbIX COeaANHEHMIA. [lonycKaeTca obbeanHeHNe
Yyrnopamu 1 aHKepamMu, 3aMOHOIMYMBAEMbIMU B OKHAX U LLIBaX COOPHOM Kene3obeToOHHOM NAnTbl. 3a30pbl
MeXAy YNOPOM M KOHCTPYKUMEN 6710Ka NAUTbl AONXKHbI ObiTb HE MeHee 5 cm. YCTPOICTBO ynopos U
aHKepOoB B NMOJIOCTAX M Na3ax, 3aKPbITbIX CBEPXY, @ TaKXKe TPYAHO OMOHOANYMBAEMbIX, HE AOMYCKAeTCA.

8.2.4 Pa3melleHWe KOHCTPYKUMIA O0ObeAUHEHMA [AO/KHO  YAOBAETBOPATL  CAEAYIOLMM
TpeboBaHMAM: He NPEeBbLIWATb YETbIPEXKPATHOTO pasmepa TONWMHbI NAUTbI (ty Ha pUCyHKe 4.5) U AOKHO
6bITb He MmeHee 3,5 BbICOTbl pacyeTHOW NAOLWaAM CMATUA BETOHA KECTKMM YNOPOM; PacCTOAHWUE B CBETY
MeXay rMHbKMMM ynopamu A0MKHO ObiTb He MmeHee 3dqn, Fae dan - ANAaMETP CTEPKHA ynopa.

8.2.5 enesobeToHHan NanTa A0NKHA ObITb 3aaHKepeHa NPOTMB OTPbIBA €€ OT CTa/IbHOW YacTu. Mpu
JKECTKMX ynopax, He obecneymBaloWwmnx 3aaHKepPUBaHUA Kene30H6eTOHHOW NAUTbl, caesyeT NPUMEHATb
OO0NOIHUTENbHbIE MePbI NPOTUB ee OTPbIBa. ECin B 06beANHEHWUN C HAKNOHHBIMKW aHKEpamMu caBuraoLLan
CUNa UMeeT M3MEeHSeMOe HanpaB/ieHWe f[encTBuA, HeobxogMma NOCTAaHOBKA HAK/AOHHbLIX aHKEpPOB
BCTPEYHbIX HAaNPaBAEHUM UM COYETAHME HAKOHHbIX aHKEPOB C BEPTUKANbHbIMU.

8.2.6 lMonepeyHble CcTblkM O/I0KOB COOPHON KenesobeToHHOW NAUTbI cnedyeT ycTpamBaTb C
NPUMEHEHMEM CBAPKN apMaTypPHbIX BbIMYCKOB W NOC/AEAYIOLLEr0 3aMOHONMYNBAHUA LWBA HETOHOM.

8.2.7 Tpwn cbopHOM Kene3obeToOHHOM NAUTe MeXKAy CTajfbHbIM BEPXHMM MOACOM WU
ene3obeToHHOM NAMTOM A0MKEH ObITb NPEAYCMOTPEH CoM HeToHa MK PacTBopa, NPEeAOXPAHAIOLLMIA
BEPXHWUWN MOAC OT Koppo3uu. Mpu TonwmHe cnoa pactsopa uam 6etoHa 5 cm n Gonee ero crnepyet
apMMpoBaTb.

8.2.8 O6beaMHeHMe CTaNbHbIX 6aIOK C MOHOINTHOM Kene30H6eTOHHOW NAUTON CaesyeT BbINONHATL
nocpeacTBOM: HeNpepbIBHbIX rpebeHYaTbiX YNOPOB M3 CTa/ibHbIX MOA0C, NPUBAPUBAEMbIX K BEPXHUM
noscam cTasibHbIX 6aN0K; TMOKUX CTEPXKHEBBIX YNOPOB U3 apMaTypbl NEPUOAUYECKOTrO NPOPUAA; TMOKMX
WTbIpeBbIX ynopoB (cTaf-60nToB); YronKoBbiXx YNopoB. KOHCTPYKTMBHble TpeboBaHMA K ynopam
npueegeHsl 8 8.1.3.

8.2.9 CTbIKM CTaNbHbIX HaNOK NO AJIMHE, @ TAKXKE MX OMOPHbIE YACTU AOKHbI NPOEKTUPOBATLCA
cornacHo TpebosaHuam CIM 16.13330.

8.3. ’ene3ob6eToHHbIE KOHCTPYKLMMU C }KECTKOM apmaTypoi

8.3.1 ObwMme nosnoKeHUs

KOHCTpYKTMBHbIEe TpebOBaHMA K Kene30b6eTOHHbIM KOHCTPYKLMAM C KeCTKON apMaTypoir AO0/IXKHbI
yaosneTtsopATb CM 63.13330.2012 (pa3aen 10) 1 HacToAWwemy noapasaeny.

8.3.2 TpeboBaHMA K pazamepam CeYeHnt 31eMeHTOoB



8.3.2.1 MuHMManbHble Pasmepbl CeYEeHUA Kene306eTOHHbIX 3/1EMEHTOB C YKECTKOW apmaTypol,
onpegensemble U3 pacyeTta nNo AeNCTBYIOWMM YCUAMAM U COOTBETCTBYHOLLMM NPeaesibHbIM COCTOAHUAM,
peKkoMeHAyeTcA HasHayaTb C Y4eTOM 3SKOHOMWYECKMX TpeboBaHWMMW, YHUPUKALMKM onanybku u
apMUPOBaHWA, @ TaKXKe TEXHOIOTUMN U3TOTOBEHUS KOHCTPYKLMIA.

8.3.2.2 MpuHATble pasmMepbl CevyeHUa [OMKHbI obecneumBatb cobntogeHve TpeboBaHWiA Mo
PacnooXKeHWI0 apMaTypbl B CEYEHMM (B YACTW 3aLLUTHBIX C/I0€EB, Wara CTEPXKHEN 1 T.M.) U NO aHKepoBKe
apmarypsl.

8.3.2.3 Paamepbl Kesie306eTOHHbIX CEeYEHUI C }KECTKOW apMaTypol cneayeT NPUHUMATb TaK, YTobbl

ux rmbkocTs | —— | B nto6om HanpasseHnu He npesbiwana 80.
Ired

8.3.3 3awmnTHbIN cnon beToHa

8.3.3.1 TonMHa 3aWMTHOTO C/10A 417 }KECTKON apMaTypbl A0JXKHA ObiTb HE MeHee 50 Mm.

8.3.3.2 [Ina KOHCTPYKUMI, paboTatoLmx B arpeccMBHbIX Cpeaax, TONLLMHY 3aLUTHOIO C10A cneayeT
Ha3HauaTb ¢ yyeTom TpebosaHuii CMN 28.13330.

Mpy HasHa4YeHUM TO/LWMHbBI 3aLLMUTHOTO C0A BETOHa cnefyeT TaKKe yuuTbiBaTb TPeboBaHMA no
OTrHEeCTOMKOCTM KOHCTPYKLMN.

8.3.4 PacctosiHMe Mexay OTAEeNbHbIMU BETBAMMW KECTKOM apMaTypbl U OTAE/IbHbIMU CTEPXKHSAMM
rMOKOWM apmaTypbl

8.3.4.1 PaccTosAHMA B CBETY MEXAY OTAE/IbHbIMM BETBAMM KECTKOW apmMaTypbl U OTAENbHbIMU
CTEPXKHAMM TMBKON apMaTypbl HA3HAYAIOT C YYETOM YKNAAKM M YNAOTHEHUA BETOHHOM cMecH.

8.3.4.2 Mpu apmMMpoOBaHUM ABYMS LIBe/ASepamMn, OOpalLleHHbIMKM CTEHKaMW Apyr K 4pyry,
paccToAHMe MeXAy HUMK cneayeT NPUHUMaTL He meHee 80 mm. Mpy apMUPOBaAHUM ABYMSA ABYTaBpPamM
WAn ABYyMA WwBennepamu, obpalleHHbIMU APYr K APYry MNOAKaMW, 33a30p MeXAY MNOoAKamu cnegyet
NPUHUMATb He meHee 50 mm.

Ecnun rmbkan apmaTypa He NPMBAPUBAETCA K KECTKOW, TO PACCTOAHUE MEXAY HUMMU NPUHUMAETCA
KaK paccTosiHWE MeXKAy TMOKUMM CTEPKHAMM B COOTBETCTBUM Cc TpebosaHuamm CMN 63.13330.2012 (10.3).

8.3.5 MNpoaosbHOE apMUPOBAHME 31EMEHTOB

8.3.5.1 Hanbonbwnit NPOLEHT apPMUPOBAHUA KONOHH NPOAOALHOM }KEeCTKON M rMbKol apmaTypoit
NPUHUMAtOT He 6onee 15%. Ecnn npu pacyete KOHCTPYKLMM B HEWM BO3HUKAIOT U3rnbaroLLMe MOMEHTI
TO/IbKO OT C/IY4aMHbIX SKCLLEHTPUCMTETOB, TO NMPOLLEHT APMUPOBAHMA NPUHMMALOT He Bonee 25%.

8.3.5.2 XecTtkyl0 apmaTypy Tuna CcepAeyvyHWMKa, KpPecToBOr0 W KPecTOBO-AMaroHasbHOro MU
KopobuyaToro ceyeHus cneayeT NPUMEHATb MPU MaNbIX SKCLLEHTPUCUTETAX.

8.3.5.3 TubKyl0 NpPoAO/AbHYIO apMaTypy cienyeT ycTaHaB/AMBATb BO BCex caydasx. Ouametp
NPOAO/IbHBIX TMBKMX Paboumnx CTep)KHelM CKaTbIX 3N1EMEHTOB MOHOIMTHBIX KOHCTPYKLMI A0/XKEH ObITb He
MeHee 12 mm.

8.3.6 [NonepeyHoOe apMnpPOBaAHME I1EMEHTOB

MonepeyHasa rMbkaa apmaTypa A0/KHA YCTaHAB/IMBATLCA MO pacyeTy B COOTBETCTBUM € 7.1.3 nam
COrN1aCHO KOHCTPYKTUBHbIM TpeboBaHuam, npusegeHHbiMm B CM 63.13330.2012 (10.3).

8.3.7 AHKepOBKa apmaTypbl

Mpw }KeCTKOM CONpAXKEHUN CTaNeKeNe306eTOHHbIX 3/IeMEeHTOB MeXay coboli (6anok ¢ KoJloHHamMu
n ap.), cTanexxene3obeTOHHbIX 3/1IEMEHTOB C }Kes1e306eTOHHbIMK W CTaZlbHbIMK CieayeT obecneymBaTtb
nepegavy ycuani nsarmbarowmx MOMEHTOB Ha 3/IEMEHTbI }KECTKOM apmMmaTypbl.

8.3.8 CTblkn anemeHTOB

8.3.8.1. CTblKM 31€MEHTOB KECTKOM apmaTypbl AO/MKHbl obecneynBaTb nepegayvyy pPacyeTHbIX
YCUANI B MeCTax COeANHEHUA SN1EMEHTOB.

KOHCTpYKUMA coeaMHEHUA 3/1eMEHTOB XEeCTKOM apmaTypbl Mexay cobol BbIMNOAHAETCA B
COOTBETCTBUM C TpeboBaHWUA, NPeabABAAEMbIMU K COEAMHEHUAM CTaJIbHbIX KOHCTPYKLMI C y4eTom
TEXHONOTNN BETOHMPOBAHMS.

8.3.8.2 CTblkM rMbKOM apmaTypbl AONXKHbI NPUHMMATLCA B COOTBETCTBMM C TpeboBaHMAmK CIM
63.13330.2012 (10.3).

8.3.8.3 CTbIKM }KeCTKOM apmaTypbl A0/KHbI YA0BAeTBOPATb TpeboBaHuam CMN 16.13330.2011 (14).

8.3.9 PacnonoxeHne aHKepHbIX ynopos

8.3.9.1 PaccTtoAHMe B CBETY MeXAy 'MOKMMKM ynopamu A0MKHO 6biTb He meHee 3dan, rae dan -



AVAMETP CTepPKHA ynopa. PaccToaHWe OT BepXHEro KoHLa ynopa A0 NoBepxHoCTU 6eToHa A0/KHO 6biTh
He meHee 20 MM MK 1,5 aMameTpa CTep)KHEBOro aHKepa. PaccToaHMe B CBETY MeKAY NOBEPXHOCTbIO
YKECTKOM apmaTtypbl M aHKepom 6e3 yyeTa ro/I0BKM (NPW PacrnoNoXKeHWUM aHKEpPOB MeXAy MNOoAKamu
YKECTKOW apmaTypbl) A40OKHO 6bITb HEe MeHee 5dgn.

8.4. Tpyb606eTOHHbIe KOHCTPYKL MU

8.4.1. Obuwme nonoxKeHuns

8.4.4.1 [Ons obecneyeHnMa 6e30NaCHOCTU M IKCNAYATALMOHHOW MNPUrOAHOCTM TPYOOOETOHHbIX
KOHCTPYKLUMIA NOMUMO TpeboBaHUI K pacyeTy c/iesyeT BbiMNONHATb KOHCTPYKTUBHbIE TPeboBaHMA K UX
pasmepam 1 apMUPOBAHMUIO.

8.4.2. TpeboBaHMs K pazmepam

8.4.2.1 MpwuBeaeHHble B HacToAlEeM cBode npasun GoOpMy/bl A1 PaACYETHbIX COMPOTUBJIEHUN
6eToHa TPY606ETOHHbIX KOHCTPYKLMIA NPUMEHKUMbI ANA 3HadYeHul t,/D, B npegenax ot 0,0064 ao 0,046.
Mpw opPYrMx COOTHOLIEHMAX TO/LLMHbBI CTEHOK TPYObl U ee aMameTpa, pacyeTHble CONPoTMBAEHUA BeToHa
B cocTaBe TPyOOOETOHHOW KOHCTPYKUMM AO0MKHbI ONpefenAaTbCid Ha OCHOBE WCMbITAHWMA OMbITHbIX
obpa3suos.

8.4.2.2 Pa3smepbl TpyOOOETOHHbIX KOHCTPYKUMN OO/KHbI OblTb HE MeHee 3HauyeHui,
obecneymBaroLLmX:

- BO3MOXXHOCTb Pa3meLLeHNA apMaTypbl, €€ aHKEPOBKM U COBMECTHOMN paboTbl C 6ETOHOM;

- OrpaHMYyeHme TMBKOCTUN CHKATbIX 3/IEMEHTOB B COOTBETCTBUM C 8.4.2.3.

8.4.2.3 Pasmepbl CeYyeHUt BHELEHTPEHHO CXKaTblX 3/IEMEHTOB 418 obecneyeHus MX KECTKOCTU
cnegyeT NPMHUMATL TakKMMM, YTOBbI TMBKOCTb MX MPUBEAEHHOrO K meTanny Tpybbl cedeHus lofireq (.3
npunoxeHua M) He npesblwana:

120 - oNs KOMIOHH U NOACOB depm,

150 - gna ocTanbHbIX 3/IEMEHTOB.

8.4.3. TpeboBaHUA K y3N1aM NPUMbIKAHUA OKPYKAOLLUX KOHCTPYKLNIA

8.4.3.1 B mecTax nepefayn Harpysok Ha Tpyby OT NPUMBbIKAOLMX KOHCTPYKLUNI B Tpyb6obeToHHOM
KOHCTPYKLMU A0/KHbI ObiTb YCTAHOB/IEHbl aHKEpPHble YCTPOMCTBA A/1A MepepacnpeseneHus ycuanmim
meKay Tpybon 1 6eTOHHbIM (¥Kene306eToHHbIM) AAPOM.

B KayecTBe aHKePHbIX YCTPOMCTB c/iegyeT MCNONb30BaTb MPUBAPEHHbIE K BHYTPEHHEN NOBEPXHOCTU
TPyObl CTEPKHM UKW NNACTUHDI, UK CAeayeT YyCTaHaBIMBATL 60/1Tbl, NPONYLLEHHbIE CKBO3b CTEHKM TPYObI.
AHKepHble YCTPOICTBA NPONYCKaloTca BHYTPb TPy6bl Ha 1/4 ee BHyTpeHHero AnameTpa.

AHKepHble YCTPOMCTBA AOJIKHbl OblTb YCTAaHOBAEHbI BAO/b OCUM TPYHOOETOHHOro 3nemeHTa Ha
y4yacTKe A/IMHOM paBHOM ABYM AnameTpam Tpybbl B KaKAyto CTOPOHY OT y3/1a Nepesaym Harpysku.

AHKepHble YCTPOKCTBa caeayeT pacnpenenaTb PaBHOMEPHO MO CeYeHUto Tpybbl U ee AnnHe.

B oaHOM ceyeHWM cnepyeT ycCTaHaBAMBATb He 6onee uyeTblpex OONTOB, PACMOMOMKEHHbIX
PaBHOMEPHO MO OKPYKHOCTM TPYDbI. BA0b OcK TPyObl MecTa paccTaHOBKM 6OATOB CAeayeT CABMIaTb Tak,
ytobbl pAabl 60nTOB 06pasoBbiBaAM cnvpann. CeyeHus, B KOTOPbIX YCTaHaBAMBatoTCcA 6OATHI,
PaCcCUYUTBLIBAOTCA Ha MPOYHOCTb C y4eTOM 0CnabneHuii CTeHOK TPy6bl. NpU HeAOCTaTOUYHOW NPOYHOCTH,
TO/ILMHY CTEHOK BOKPYr OTBEPCTUI Nog, 601Tbl HEOOXOAMMO YBENMUMBATL 33 CHET NPUBAPKM HAKIALOK.
Yumcno npmBapeHHbIX aHKEPHbIX KOHCTPYKUUI C BHYTPEHHEW CTOPOHbI TPyObl He orpaHuymBaetca. Oas
pPaBHOMEpPHOM nepeaayn ycuauii ¢ Tpybbl Ha BETOH, C KaxAoM CTOPOHbI OT y31a nepefavn Harpysku
[ONIXKHO ObITb YCTAHOB/IEHO HE MEHEE BOCbMMW aHKEPHbIX YCTPOMCTB.

8.4.3.2 Tpebyemoe nNo pacyeTy YMCN0 aHKEPHbIX YCTPOMCTB onpeaenseTca nepesatowenca Ha HUX
HarpysKoM, X NPOYHOCTbIO Ha CPe3 U MPOYHOCTbIO BETOHA HA CMATUE NOA, aHKEPHbLIM YCTPOUCTBOM.

Harpy3ska Ha aHKep BblYMCAAETCA, UCXOAA U3 CeAyoLWUX NPeanoCbIIoK:

- ycuaua, nepegaBaemble B y3ne NMPUMbIKAHUS KOHCTPYKLMA Ha Tpyby, mepepacnpenensatorcs
MexXay O6eToHHbIM (Kene3obeToHHbIM) Aapom M Tpybol Kak mexay ynpyrumu Tenamum -
NPOMNOPLUMOHANBHO UX KecTKocTAM. M3rnbatowme MomeHTbl nepepacnpesnenstotcs NponopuMOHaNbHO
M3MMBHbIM KecTKoCTAM. CuAbl, HanpaB/ieHHble BAO/Ib NPOAOJ/IbHOM Ocu TPYObl, NepepacnpeaenatoTca
NPOMOPLMOHANIbHO KECTKOCTAM Ha pacTaeHue-ckaTtue. Mpu pasHbix ganHax (L, L) Tpy6obeToHHbIX
3N1eMEHTOB, PAaCNONOXKEHHbIX C 06ENX CTOPOH OT y3/aa Nepesayvn HarpysKku, AU NpuU PasHbIX pasmepax
CeYeHUI 3TUX anemeHToB (Npu pasHbix Eil, E2l, n E1A;, E2A>,) nepenatolleeca ycuame pacnpenenaercs



MEXAY 3TUMMU dN1eMeHTamMM NPONOPLMUOHANbHO UX MOrOHHbIM KecTKocTaM (Eili/Li, Exlb/Ly wan Ei1A1/Ly,
E2Ay/Ly).

- QHKepHble YCTPOMCTBA PACcCYMTLIBAIOTCA HA CPE3 OT AeNCTBUA YCUIUIA, Nepeaatowmxca Ha 6eToH;

- BeToH agpa paccuuTbiBaeTcA Ha cmaAtue B cootBeTcTBUM ¢ CM 63.13330. B Tom cnyyae, ecnu
aHKepHOe YCTPOMCTBO }KECTKOE, MPU pacyeTe Ha CMATUE NPUHUMAETCA, YTO AaBAeHWE aHKepa Ha 6eToH
pacnpegeneHo paBHOMEPHO MO MJIOWAAM MPOEKUUM aHKepa Ha HOpMasbHOE ceyeHue anemeHTa. B
C/nyyae, ecan aHKepobl rMbKue (Tuna ctap-6onToB), TO AaBneHWe aHKepa Ha OGETOH MPUHMMAETCA no
TPeyronbHOM 3ntope No AJAnHEe aHKepa (0T Kpaa H6eToHHOro aapa - no paguycy). NMonepek ocn aHKkepa
Harpyska Ha 6eToH pacnpegenieHa paBHOMEPHO MO NPOoeKL MM aHKepa. Mpun 3STOM NPUHUMAETCS, YTO BAO/Ib
OoCM aHKepa (OT Kpasa GeTOHHOro Agpa - Mo paguycy) BcA HaArpyska NPUAOXKEHa B npeaenax Tpex
HAaUMEHbLUMX NOMepPeYHbIX pa3MepoB aHKepa;

- NPW BbIYUCNEHUN KECTKOCTEN BETOHHOro Agpa NMPUHMMAETCA Haya/sibHbI MOAYAb YNPYrocTu
6eToHa NpU KPAaTKOBPEMEHHbIX Harpy3sKax Epo. Mpy HaANMYMK NPOLONBHON CTEPHKHEBOM apMaTypbl B ALPE,
B pacyeTe MCMNOAb3yeTcA NPUBEAEHHbIN MOAYAb YNPYroCcTU maTepuana. MpueeaeHme BbINOAHAETCA KaK
NpW pacTAXKEHUN-CXKATUW;

- YCUAUA, NPUNONKEHHbIE B y3/1€, HanpaB/ieHHble BAO/Ib NPOAOABHOM ocu Tpybbl M NpuxoaAawmecs
Ha 3/1IEMEHT C KaXA0M CTOPOHbI y3/1a, A0/KHbI 6bITb BOCMIPUHATHI BCEMWU aHKEPAMM, YCTAHOBNEHHbIMW Ha
3TOM anemeHTe. Mpun 3TOM, yCUAUA pacnpesensatoTca MeXay aHKepamm NOPOBHY;

- CYMMapPHbIA U3rnbatoLLmMini MOMEHT, MPUIOXKEHHbIN B y3/1€ U NPUXOSALLMINCA HA SIEMEHT C KaxKa0M
CTOPOHbI Y3113, A0/KEH ObITb BOCMPUHAT aHKepPaMM, YCTAaHOBNEHHbIMU Ha 3TOM 3nemeHTe. Mpn aTom,
YCUANA pacnpefensaloTca Mexay ABYyMA napamMu AMamMeTpasibHO MPOTUBOMOIONHbLIX PALOB aHKepos,
pacnosioXKeHHbIX Hambonee OIM3KO K MIOCKOCTM AEWUCTBMS CYMMapPHOrO MOMEHTa. Bce aHKepbl B
YKa3aHHbIX pASAX HArpyKeHbl MOPOBHY;

- pacueT gns Hanbonee Harpy*KeHHbIX aHKepPOB BbiNoAHAETCA B cooTBeTcTBMM ¢ CM 16.13330.

8.4.3.3 [lonycKkaeTca He YyCTaHaB/AMBAaTb aHKEPHble YCTPOMCTBA B CAy4vanX, KOrga MpUMeHaeTca
0060 KecTKaa KOHCTPYKLUMA Y3013, obecneunBatowwan nepeaady ycuanin oT NPUMBbIKAIOLLMX KOHCTPYKLMIA
Ha 6eToHHOe AAPO M TPYBY KaK OT }KecTKoro Tena.

8.4.3.4 B y31ax NPUMbIKaHMA OKPYKAKOLLMX KOHCTPYKLMIA [ONXKHbI ObITb BbINOJIHEHbI HEOHXO4MMblE
pacyeTbl MPOYHOCTU TPYObl U AONONAHUTENbHbIX 31€MEHTOB y3a1a B cooTtBetcTBum ¢ CIM 16.13330. Mpu
OEeNCTBUN MPOAOSbHOMW CUAbI C U3TMOOM, pacyeTHoe COMpOoTUB/IEHME MeTasna Tpybbl NpUHUMaeTcA
NOHUXEHHbIM B cooTBeTCTBMKU € 7.2.1.2.

8.4.4. TpeboBaHUA K apMUPOBAHUIO

HapyHblii cfioit 6eToHa Mexay CTepXKHAMMW MPOAO/IbHOW CTEPXKHEBOM apmaTypbl M CTEHKAMMU
Tpybbl

8.4.4.1 HapyKHblii cnoii 6eToHa MeXay CTepXHAMW MNPOAO/IbHON CTEpPXKHEBOM apmaTypbl U
CTeHKaMu Tpybbl gonxeH obecneymBaTb COBMECTHYIO paboTy 6eTOHHOro sgpa ¢ Tpybon, COBMECTHYIO
paboty apmatypbl ¢ 6€TOHOM, aHKEpPOBKY apmaTypbl B OETOHE M BO3MOXHOCTb YCTPOMCTBA CTbIKOB
APMaTYPHbIX 3/1IEMEHTOB, KayeCTBEHHOE W3roTOB/IEHME KOHCTPYKLUMIA, CBA3AHHOE C YKAAgKOW U
YNNOTHEHNEM BETOHHOW CMecH.

8.4.4.2 TONWMHY HapyKHOro c/10f 6ETOHa MeXKAY CTEPXKHAMM NPOAOAbHOM CTEPKHEBON apMaTypbl
1 CTeHKamu Tpybbl (B CBETY) cneayeT NPpMHMMATbL He MEHEE AMAMETPA CTEPKHA apMaTypbl U He meHee 20
MM.

[NnA KOHCTPYKTMBHOW apmaTypbl MMHMMAJIbHblE 3HAYEHMA TONLMHbLI HapyKHOro cioA 6eToHa
NPUHUMAIOT Ha 5 MM MeHbLLE NO CPaBHEHWUIO € TpebyeMbiMK ansa paboueit apmaTtypbl.

MWHUManbHbIE PACCTOAHUA MEKAY CTEPKHAMMU apMaTypbl

8.4.4.3 MWHMMaNbHbIE PacCTOAHMA B CBETY MEXAY CTEePKHAMW apmaTypbl cnegyet NpuHMMAThb
TaKMmM, 4Tobbl 06ecneymBaTb COBMECTHYO paboTy apmaTypbl ¢ 6ETOHOM M KayecTBEHHOE U3roTOB/IEHME
KOHCTPYKLMI, CBA3AHHOE C YKNAAKOM U yNNOTHEHNEM BETOHHOM CMECH, HO He MeHee ANaMeTpa CTePIKHS,
a TaKXe He meHee:

30 MM - NPY FTOPMU30HTA/IBHOM MM HAKJIOHHOM MOJIOXKEHUM KOHCTPYKLUKN Npu BETOHNPOBAHUY;

50 MM - Npy BEPTUKANIBHOM MOJIOKEHUW KOHCTPYKLUUKN NpY BETOHUPOBAHUW.

MpoaonbHOEe apmupoBaHme

8.4.4.4 B KenesobetoHHOM sape TpybobeTOHHOro 3nemeHTa o6WylO noWaab CeyYeHun
NPOAONLHOW CTEPXKHEBOM apMaTypbl, €C/IN OHA TpebyeTcA No pacyeTy caeayeT NPMHUMATb OT NJOLWAAM



ceyeHusa 6eToHa, He MeHee:

0,2% - B U3rnbaembIX U BHELLEHTPEHHO CHKATbIX 31eMEHTAX NPU TMBKOCTU lo/ired <= 17;

0,5% - BO BHELLEHTPEHHO C¥KaTbIX 31eMeHTax Npu TM6KocTv lofireq > 17;

ONA NPOMENKYTOYHbIX 3HAaYEeHWI FMBKOCTM 31eMeHTOB 3HadeHue KosdoduuMeHTa apMUPOBAHUA
onpenenatoT Mo MHTEPMNONAUUN.

8.4.45 bBetoHHoe (KenesobeToHHoe) AP0  TPYOOOETOHHOM  KOHCTPYKUMM  AOJIKHO
COOTBETCTBOBATb, TPeboBaHusam Cl 63.13330.2012 (pasgen 11).

8.4.4.6 AHKepOBKAa CTEpP)KHEBOM apMaTypbl, a TaKXKe COeAMHEHWs CTEepP*KHEBOW apmaTypbl
Kene3obeToHHOro Agpa Tpyb0beTOHHOrO 31IeMeHTa A0/IKHbI YA0BAETBOPATL TpeboBaHuAm CIM 63.13330.

8.5. YcTpoicTBa 15 obecneyeHma cLeneHMA CTasbHOM KOHCTPYKLUUK C 6eToHOM

8.5.1 MMbKume n xkecTkne ynopbl obecneynsatoT COBMeCTHYI paboTy cTabHOro snemeHTa n 6eToHa
B CTafnexene306eTOHHbIX KOHCTPYKLMAX.

8.5.2 CoBmecTHaa gedopmaums (pabota) npodunnpoBaHHOro HactMna ¢ H6eTOHOM [0/KHA
obecneynBaTbCcA C NOMOLLbIO YCTPOMCTB A1 MEXAHUYECKOrO CUEMNNEHMA: TMOKMUX UAN KECTKUX YNOPOB.,
3aKpen/ieHHbIX Ha ONopPax No KOHLAM HacTUNa Unn gebopmupoBaHMem roppos Ha KOHLLAX HAacTUAa.

Hanbonee sdpdeKkTnBHble ycTpoiicTBa Ana obecneyeHus coBmecTHOW aedopmauum (paboTbl)
HacTMNa c BETOHOM - YyNOopbl ABYX TUMNOB: - CTEP}KHEBbIE (TMOKME yNnopbl) AW YroIKOBbIe (KeCTKME ynopbl).

8.5.3 CteprkHeBble ynopbl (cTaa-60/Tbl) BbINOAHAIOT B BUAE KaJIMOPOBAHHbIX CTA/IbHbIX CTEPIKHEN
anameTpom oT 10 oo 25 MM C Kpyr1oi ronoBKOM, NPMBAPEHHbIX K CTa/lbHOMY OMOPHOMY 3/1€MEHTY
(pucyHok 8.2). Mpeaen TekyyecTn ctanm ctaa-60nTos - He MeHee 350 H/MMm?, oTHOCUTeIbHOE YA/IMHEHMe
npu paspeoise - He meHee 20%.

1 - ronoBKa aHKepa; 2 - aHKep; 3 - cBapKa;
4 - CTaNbHOM OMOPHbLIN 31EMEHT

PucyHok 8.2 - CtepHeBoW ynop (ctaa-6onT)

Ynopbl B BUAE WNWUAEK C rON0BKOM BbinoaHAT no FOCT P 55738.

8.5.4 Yronkosble (¥KecTKMe) ynopbl npencTaBaatoT cobol Xon04HOGOPMOBAHHBIN CTaNbHOM
npopunb Z-obpasHoro ceyeHua (pucyHok 8.1) no FOCT 14918, 3aKkpenneHHblA OAHON MOJIKON K
CTa/IbHOMY OMOPHOMY 3/1IEMEHTY C NOMOLLbLO Atobenei.

MaTepuan ynopos - OLLMHKOBAHHAsA CTa/b TO/LWMHOM OT 2 A0 2,5 MM € nNpesenom Tekyvectn ot 270
no 350 MMa.

9. MNpoeKTMpOBaHME COEAMHUTENbHBIX 3/IEMEHTOB CTa/ieXKe1e300eTOHHbIX KOHCTPYKLNIA
9.1. KombuHUpOBaHHble 6anKku

9.1.1. PacnpeneneHme CABUTAOWMX YCUANIA NO WBY O0O6beaUHEHMUA Kene30b6eTOHHOW MNAWUTbI U
CTaNbHOM BaNIKM B C/IOXKHbIX Cy4YanX BO34eNCTBUMN

9.1.1.1 PacnpepaeneHue cABuraloWnX YCcUAUA S;, BbIYUC/AEHHbIX No dopmyne (6.63), mexay
pacyeTHbIMM CeYEHMAMMU CcnenyeT MNPUHMMATb MO TPEYroNbHOM 3Mpe C AJ/IMHOM OCHOBAHUA de,
BblUMC/eHHOM no popmyne (6.64), npu aTom



] Si
S =a—e, (9.1)

o
roe S| - UHTEHCUBHOCTb MOTMOHHbIX CABUIAKOLWMX CUA.
9.1.1.2 MMpwn pacnpeneneHn OKOJIOONOPHOTO CABUIAOWEro YCUAMA OT NOMEpPeyYHbIX CUA Spq

cneayetr nNpuHUMaTb, 4YTO MHTEHCUMBHOCTb COOTBETCTBYHOWWMX MNONOHHbLIX CABUTAlOWUX CUN SPQ

n3meHseTcs B obe CTOPOHBbI NO ﬂpHMOﬂMHEVIHOVi INpe OT cepeanHbl O/IMHbI OKOZTOONOPHOTo y4acCTKa,
npuv 3TOM OpAnHATa B cepegnHeE OKO/I0ONOPHOro y4acCtka paBHa

— LI5S
_2 Q
SpQ = a—p (9.2)
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9.1.2. PacueTbl N0 NPOYHOCTN 06 beAMHEHUSA Kene306eToHa U CTasin TMOKMMM yriopamm M aHKepamu
9.1.2.1 Capuratouwiee ycuaune Sy, npuxoasalleeca Ha oAnH TMOKUIA yrnop, A0/KHO COOTBETCTBOBATb
cneayoLmm yCNOBUAM NPOYHOCTU:

Sh<= Prg, (9.3)

rae Py - Hecywasa cnocobHOCTb ynopa Ha cABur, KH, npuHumMaemas:
- AN1A yNOPOB B BMUAE NPOKATHbIX WBENNEPOB, ABYTAaBPOB, YroAKoB 6e3 noakpennsowmx pebep

Py =0,55(t,, +0.5t, )by |/10R, , (9.4
- ANA TMBKMX YNOPOB B BUAE KPYI/bIX CTEpXKHeN npun 2,5 <=1/d <= 4,2

P, =0,24ld_ \10R, , (9.5)

r

- ANA TMBKMX YNOPOB B BUAE KPYI/bIX CTepKHeln npwu I/d > 4,2
P,=d:JIOR, ,(9.6)
[na rubknx ynopoBs B BUAE KPYT/biX CTEPXKHEN J0KHO BbITb, KDOME TOrO, BbINOAHEHO YC0BUE
S, <0,063d; 7R, (9.7)

rae ty - cymma pagmyca 3akpyrneHuna n Hanbonbliel TOAWMHBI NOAKKM NPoduUAsa, Cm;
tw - TONIWMHA CTEHKM Npoduns, cm;

| - ANVIHA KPYrNOTro CTEPXKHA rTMOKOro ynopa, cm;

dan - BUAMETP CTEPIKHA TMOKOro ynopa nau aHKepa, cm;

bgr - WUMPUHA NAOLWAAM CMATUA BETOHA YNOPOM, CM;

Rb, Ry, Y - npyHMmatoTca cornacHo 6.2.1.3.

9.1.2.2 Casuratoulee ycuame Sp, KH, npuxoasuieecs Ha OAUH HaAK/AOHHbIA aHKep U3 apMaTypHOM
CTa/IN KPYrAoro ceyeHus (rnagkoro uam nepuogmyeckoro npoduns) mam Ha ofHy BeTBb NETNEBOro
aHKepa, 40/I’KHO COOTBETCTBOBATL CAEAYHOLWMM YC/IOBUAM:

S, <0,1A, 7R, cosa+d; /I0R, sin, (9.8)



S, <0,1A, 7R, (cosa +0,8sina), (9.9)

rae Aqgn - NNOLLAAb MONEPEYHOrO CeHEHUA CTEPXKHA aHKepa UV BETBM aHKepa, CM%;
O/ - Yyron HakAoHa aHKepa K MOBEPXHOCTU CTaslbHOM KOHCTPYKLUMU.
[na aHKepoB, pa3BedeHHbIX B NnaHe, B popmybl (9.8) 1 (9.9) BMecTo COS & cneayeTt NOACTaBAATb

npousseaeHue COSO(-COSﬂ, roe ,3 - Yron Mmexay TrOpPM30OHTaANbHOM MNpOoeKuuen aHkepa u

HanpasAeHMEM AEUCTBUA CABUTAtOLWLEN CUbI.

Capuratoulee ycmame, BOCMNPUHMMAEMOE CXATbiMM  HAK/JOHHbIMM aHKEpPaMK, He [O/IKHO
npesbiwaTtb 25% NONHOMO CABUIAOLLENO YCUNUA, AENCTBYIOLWLErO Ha PACCYMTbIBAEMOM Y4acTKe.

9.1.2.3 MNpu o6beanHEeHUM Kene306eTOHHOM YacTW CO CTasIbHOM C MOMOLLbIO HAaK/IOHHbIX aHKepoB
M3 NOJI0COBOM CTaNN TOAWMHOM tyn 0T 8 0 20 MM 1 WwMpuHoi oT 20 go 80 mm casuratouLee ycunume Sy,
npuxoasLLeecs Ha O4NH aHKep UAN o4HY BETBb METNIEBOro aHKepa, ceayeT nposepaTb no dopmyne (9.8),

2
samensn 0, sbipaxennem /A, (rae tum-cwm).

9.1.2.4 ECAM HAKNOHHbIE UM BEPTUKA/IbHbIE aHKepPbl HAXOAATCA B BbICOKOM Kene306eTOHHOM
pebpe 1 NPUMEHSAIOTCA A1 BOCMPUHATAA B HEM [/1aBHbIX PACTATMBAOWMNX HAaNPAXKEHWI, pacTarMeatoLLme
YCUAUA B HAKNOHHbIX aHKepax cneayeT onpeaenaTb Kak B apMaTypHbIX OTrMbax 06bI4HOTO ene3obeToHa,
a B BEPTMKa/bHbIX aHKEPAX - aHANOMMYHO YCUIMAM B XOMyTax 0bblYHOrO KenesobeToHa. JonyckaeTcs
[OCTaTOYHOCTb CEYEHMA aHKepa ANA BOCNPUATUA B HEM STOTO PACTATMBAIOLLENO YCUAUA U CABUTAtOLWEN
CU/Ibl MeX Ay Kene306eTOHOM U CTaNbio NPOBEPATL HE3aBUCMMO M 3HAUYEHUA YCUANA HE CYMMUPOBATb.

9.1.3. PacuyeTbl N0 NPOYHOCTU 06BbEAMHEHUSA Kene306eToHa M CTaan BbICOKOMPOYHbIMU BonTamu,
06XMMaIOLLMMU Kene306eToH

9.1.3.1 3HaueHune ycuama Ny, HaTAKEHMA BbICOKONPOYHOro 60Ta cieayeT onpeaenatb no popmyne

Ny, =Ny —AN, (9.10)

rae Npp,n - KOHTPONIMPYEMOE YCUIUE HATAKEHUA BONTa;

AN - notepu ycunwuit HaTaKeHMA OT yCafKuU M NoA3yyecT 6eToHa NAUTbI U C/I0A PacTBOpa Moj,
NJANTON.

Mpn KOHCTPYKUMKM BONTOBOrO 06beanHEHNA NO PUCYHKY 9.1 noTepwu gonyckaeTcs onpenenatb no

dopmyne

AN =N, (0,23-0,0025t), (9.11)

roe t - cymmapHas TOAUMHA NAUTbI U C/IoA pacTBopa MO OCU OTBEPCTMA, MPUHMMAETCA B
CaHTUMeTpaXx, A0NXKHa bbITb He 6onee 50 cm.
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1 - BbICOKOMPOYHbIN 60NT; 2 - OTBEPCTUE B OETOHE;
3 - apmaTypHbIit KapKac; 4 - pacnpegenuTenbHasa NoAKNaaKa

PucyHok 9.1 - KoHcTpyKuma 60n1ToBOro 06beanHeHUs

9.1.3.2 Bo $pUKLUMOHHOM COEANHEHMM KeNe306eTOHHOM NANTLI CO CTasibHbIM MNOACOM (Yepes cnoi
LLEMEHTHO-NEecYaHoro pacTBopa WAM MPU HemnocpeacTBEHHOM KOHTAKTe) MpM YCNOBMM OYMCTKM MOSACa
cABuratoLLee ycuane, NpuxoaaLLeecs Ha O4MH BbICOKONPOYHbIN 6ONT, 0/13KHO COOTBETCTBOBATb YC/0BUIO

1
Sy < Eﬂ'th, (9.12)

rae Npp - yeuane HaTsaXKeHUsi BbICOKONpPOYHOro 6osTa, onpegensemoe no popmyne (9.10);

k =1,3 - koadppuumeHT 6e3onacHoCTy;

,u' - KO3OPULMEHT TPEHUA, MPUHMMAEMbIN PABHbIM:

0,60 - NpM OMOHONMUMBAHMM LIBA LEMEHTHO-MECYaHbIM PACTBOPOM WM MPU MOHOJIUTHOMU

»enes3obeToHHOW NAuTe;
0,45 - npu HenocpeAcTBEHHOM KOHTaKTe cbOpHOro ene3obeTtoHa co CTanblo.

9.2. }Kene3obeToHHbIe KOHCTPYKLMM C }KECTKON apMaTypol

9.2.1. MpoeKTUpOBaHNE COEAMHEHWNI 3N1EMEHTOB ¥KECTKOM apmaTypbl

MpoeKTUpOBaHNE COEAMHUTENbHbBIX 3/IEMEHTOB KECTKOM apmMaTypbl AO/KEH NPOBOAUTLCA
cornacHo CN 16.13330.2011 (pa3aen 14).

9.2.2. MpoeKTUpoBaHUE TMOKNX YNOPOB U aHKEepPOB

9.2.2.1 MNpuK paccMOTPEHUM COMPOTUBNEHUA CABUIY NO KOHTAKTYy MeXAay cTanbio U 6eToHOM B
MEeCTax NPUNOXKEHUA HArpysKku cnefyeT y4uTbiBaTb BHYTPEHHWE CUbl, MOMEHTbI, BO3HWMKatoWMe OT
3N1EeMEeHTOB, MPUKPENJIEHHbIX MO KOHLUAM, W Harpysku, JAeucTsylolwmMe nNo AJIMHE 3/IeMEHTa,



pacnpeaensemble MeXay CTanblo U 6eTOHOM.

9.2.2.2 Ecau cTanexenesobeTOHHble CXKaTble 3/eMEHTbl NOABEPEHbl 3HAYUTENbHOMY
nonepeyHomy casury (Hanpumep, nNpu AEUCTBMM MECTHbIX MNOMEPEYHbIX HArpysOoK M KOHLEBbIX
MOMEHTOB), TO c/eayeT obecneyvBaTb nepefayvyy COOTBETCTBYIOWMX NPOAO/bHbLIX KacaTesbHbIX
HanpsAKeHU MexKay CTanblo U HeToHOM.

9.2.2.3 Ecnn B MecTax NpUIOKEHUA HarpysKu UM U3MEHEHMS NOMNEPEYHOTO CeYEHUS NPEBbIWEHO

pac4eTHOoEe 3Ha4vYeHue conpoTuBeHUA COBUTY TRd’ TO B 3TUX MeCTax cneayetr npenycmaTtpuBaThb

YCTaHOBKY ynopoB.
Ecnv NoBepXHOCTb CTa/IbHOIO CeYeHMs, KOHTAKTUPYIoLWan ¢ 6eToHOM, He OKpalleHa, obe3kupeHa,

6e3 OKa/MHbl UK P*aB4NHbI, TO B KayecTBe TRd MOXHO MCNO/ZIb30BATb 3Ha4YeHUA, NpuBedeHHbIE B

Tabnuue 9.1.
Tabanua 9.1
Tvn nonepeyHOro ceyeHus Trg » MMa
MNMonHoCTbio 06ETOHNPOBAHHbIE CTaNbHble Npoduam 0,30
MoNKM YacTUYHO 0BETOHMPOBAHHbIX CEYEHUM 0,20
CTeHKM YacTUYHO 0BETOHMPOBAHHbIX CeYEeHUM 0,00

3HauveHue TRd' npmneeaeHHoOe B Ta6n14u,e 9.1 pana nonepeyHbIX CEYEHUN C MNONHbIM

06eTOHMPOBAHNEM, MPUMEHAIOT B CEYEHMUAX C TONLMHON 3aWMTHOrO €10 He mMmeHee 40 Mm U npwu
HaIMYMKN NONEPEYHOro M NPOAObHOIO apMMPOBaHUN B cooTBeTcTBUM € 8.3.5 1 8.3.6.

9.2.2.4 Mpwn oTcyTCcTBUM DOJiee TOYHOro MeToAa, AJIMHA MPUNOXKEHUS HarpyskM He [O0/XKHa
npesbiwath 2b uau L/3, rae b - MMHUMaNbHbIN NONepeYHbIn pasmep KONOHH, a L - A/IMHa KOIOHHbI.

9.2.2.5 Ecan rmbkue ynopbl NPUKPENJIeHbl K CTEHKE NOJIHOCTbIO MM YaCTUYHO 0BETOHMPOBAHHOIO
CTa/IbHOrO ABYTABPOBOrO UM NOAO0OHOrO eMy CEYEHMSA, TO CNeayeT YYNTbIBAaTb 3HAYEHUA CU/bI TPEHUA OT
orpaHuyeHma 60KOBOro paclimpeHma 6eToHa CMeXHbIMW CTaZIbHbIMKU MOIKAMM, KOTopble f06aBnAlOTCA K
pacyeTHOMY COMPOTUBIEHUIO COEAMHUTENbHbLIX AeTanel. LOMNOSHUTENbHYIO HECYLLYH CMOCOBHOCTb

MOXKHO NPUHATb PaBHOM ,uPrd /2 pns KaXkAOM NOAKM U ANA KaXKA0T0 rOPU30HTAIbHOTO PAAA C YOpamM,
KaK MOKa3aHO Ha pucyHKe 9.2, rae [I - cOOTBETCTBYHOLWMIA KOIOOULMEHT TpeHuA, a P - Hecylan

CNocobHOCTb oTAENBbHOIO rmébKoro ynopa, NnpuHNMaeTCA B COOTBETCTBUN C 9.1.2.1 B 3aBMCUMOCTM OT TUNA
yrnopa. JnAa HeoKpaweHHbIX CTajbHbIX CeYeHWN 3HauyeHue M ponyckaeTcA NPUHMMATb PaBHbIM 0,5.

PacnonoxxeHune ynopos NpUHMMAOT B COOTBETCTBUM C PUCYHKOM 9.2.
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PucyHoK 9.2 - CxeMbl YCTaHOBKMW TMOKMX yNOpoB
B CTaneKene30b6eToHHOM 3/1eMeHTe Ha NpUMepe ceveHmn
C YKE€CTKOM apMaTypoil ABYTaBPOBOro oYepTaHUA

MpunoxeHne A
(cnpaBoyHoe)

OCHOBHbIE BYKBEHHbIE OBO3HAYEHWA BEJ/IMYNH

Ycunua, koadpduumeHTsl paboTbl OT BHELWHMUX Harpy3okK
W BO34EWCTBUN, HAaNpsAKeHWa B NOMNepeyHoOM CeYEeHNU 31eMeHTa

Vs - KoaddnuUMeHT ycnosua paboTbl aHKepa;

7, - kK03pdULUMEHT yci0BMin paboTbl BEPXHEro CTa/JibHOrO MOACA; YYUTLIBAIOLWMIA €ro pasrpysKy
npuaeraLWnm HegoHaNPAXeHHbIM 6ETOHOM;

7, - KO3dPULMEHT ycnosuit paboTbl BEpPXHEro CTa/IbHOro NOACa;

Van - KO3OOULMEHT ycnosuii paboTbl aHKEPOBKM CTEPXKHEBOM apMaTypbl;

Voo Ver Vo - KO3GOULMEHTbI yCN0BUIA pabOTbl 31€MEHTOB CTaNbHbIX KOHCTPYKLMIA M COEANHEHUI;
Vi - KoabduumeHTbl ycnosuin paboTbl 6eToHa;

V¢ - KO3PULMEHT HafEeXKHOCTU NO HarpysKe;

VM1 - KoadbduumeHT ycnosua paboTbl CTEHOK roppos HACTUAA;

Vo - KO3dPULMEHT HaAEKHOCTM NO OTBETCTBEHHOCTY;

Vstap - KO3ddMUMEHTa HaAEKHOCTU NO YCTOMYMBOCTU CUCTEMDbI;
1 - Ko3bOUUMEHT, yunTbIBAIOWMI BAUAHWE MPOAO/bHOrO U3rnba (npornba) snemeHTa Ha ero
HecyLLyto cnocobHOCTb;

O, , O, - HanpsxeHua B 6eToHe 1 B apmaType;



O - HanpA)KeHuA B KpaiHel ¢pubpe 6eToHa;
O} - HanpAXeHUA B PaCTAHYTOM BOJIOKHe 6eTOHHOro A4pa;
Oy - HanpsXXeHu1e B i-TOM y4aCTKe KeCTKOM apmaTypbi;

TRd - pacyeTHOEe 3Ha4YeHune conpoTnueBaeHNA casury,

M - n3rnbaoWmnii MOMEHT;

My - NpeAenbHbI U3rnbatowmnii MOMEHT;

N - npoaonbHas cuna;

Nhb,n - KOHTPOIMPYEMOE YCUINE HATAXKEHMA BoNTa;
N¢r - yCNoBHas KpUTUYECKan cuna;

Nyit - npegencHoe 3HaYeHMe NPOLO/bHON CUJIbl, KOTOPYIO BOCMIPUHMMAET 3/IEMEHT;
N¢r - YCNOBHAA KpUTHMYECKAA CUNa;

P,y - HecylWasn cNocobHOCTb yNopa Ha CABWT;

Q - nonepeyHasn cmMna;

Qy - NonepeyHan cuna, BoCnpuHUMaeman 6eToHOM;
Q, - nonepeyHan cuna, BOCNpUHUMaeman Tpyobols;

!
SIN , S1n - UHTEHCUBHOCTb MOFOHHbIX CABUrAOLLMX CUN;

Sab - KOHLIEBbIE YCUAUA, OTPbIBAOLLME KeNe306eTOHHYI0 NAUTY OT CTa/IbHOWM KOHCTPYKLUY;

Se - MONHOE KOHLEBOEe cABUratolLee YCUne;

Sk - capuraiouee ycunve, npuxogalmecs Ha oguH ynop;

Si - caBuralolLee ycuame no wey o6begmHeHus Kene306eToOHHOM NANTbI U CTasIbHOM KOHCTPYKLMK;

Sn, - NPOAONbHOE CABUraloLLEE YCUANE, BO3HMKAIOLLEE OT TeMMepaTypHbIX BO3AENCTBUIA U YCaaKu
6eToHa aHKePOBKM BbICOKONPOYHOM apMaTypbl, BO3A4EACTBUA NPUMbIKaIOLWEN BaHTbl AN packoca U T.4.;

Sq - caBuralolLme ycunma B 06befMHUTENbHOM LUBE OT NOMNepeyHbIX CU;

Spq - OKOI0OMOPHOE CABUralOLLEE YCUAME OT NONepeyHbIX CU;

SpQ - UHTEHCUBHOCTb NMOINOHHbIX CABUTAOWNX CUN,

Tan - CONPOTUBNEHME aHKEPHbIX YNOPOB CABUIY 6ETOHA N0 KOHLAM HacTUNa;

T/if - conpoTusneHne pndoB, PacnosIOKEHHbIX Ha CTEHKaX HAacTUAa, CABUTY OTHOCUMTENbHO BEeTOHa;

g - PaBHOMEpPHO pacnpeaesieHHan HarpyskKa;

k - KoapduLMeHT, onpeaenaembliii B 3aBUCMMOCTU OT CXEMbI PACKNAAKM HACTUNa;

ki - K0o3dPULMEHT, 3aBUCALLMIA OT BEIMYMHbI ONOPHON PeaKkLMM B MPUHATON pacyeTHOM cxeme
Hepaspe3Horo HacTuAa.

XapaKTepucTnkn matepmanos

- Ko3pdUUMEHT NpUBEAEHMA MaTepManoB COOTBETCTBEHHO OeToHa,

o, o, a,, O, ap
HaCTWNa, apMaTypbl, CTa/IbHOIO 3/IeMEHTa U pr6bl,'

V< - KO3QOULMEHT HaEXHOCTM NO CTanu;

7 - KOabdULUMEHTbI HageXKHOCTM No 6eToHy;

Vs - KOapdULMEHT HafeXHOCTM NO apmaType;

&, - KO3PULIMEHT }KEeCTKOCTU CTEPXKHEBOrO aHKEPa;

&y, - OTHOCMTENbHaA AedopmaLma cxKaToro 6eToHa Npu HanpAXKEHUAX, PaBHbIX Ip;

Eyjim - NpesenbHas (anA cTanexenesobeToHHbIX KOHCTPYKUMN) OTHOcuTesbHas Aedopmauua
6eToHa B YPOBHE LIEHTPA TAXKECTM ero NonepeyHoro CeYeHus;

& ¢ - OTHOCMTENbHAA AedopMaLMA PACcTAHYTON apMaTypbl MPU HANPAMXKEHMWAX, PaBHBbIX Is;

M - KO3 OUNUMNEHT TpeHus;

§R - 3Ha4YeHune FpaHMHHOﬁ OTHOCUTE/IbHOM BbICOTbI CXKaTOM 30HbI ceyeHwumaA,



Dy or - KO3OPULMEHT NON3yyecTn 6eToHa;

Ep - HaYanbHbIN MOAYNb YNPYrocTh 6eToHa NPU CXKaTUM U PACTAKEHUMU;

Ep1 - moaynb pepopmauum 6eToHa, onpeaensembiii B 3aBUCMMOCTU OT MPOAO/IKUTENbHOCTU
OEeNCTBUA Harpy3Ku 1 C YY4ETOM HaMUuMA UKW OTCYTCTBUA TPELLMH;

Eb,red - TPUBEAEHHDBIA MOAYNb YIPYTOCTU CHATOrO 6ETOH3;

Eb . - MoAyNb ynpyroctn 6eToHa npu AMTENbHOM AeACTBUMN HArpysKu;

Es, En, Est, Ep - MOAYNM ynNpyroctu rmbkoi apmaTypbl, HacTWNA, CTaJbHOTO 3/eMeHTa U Tpybbl
COOTBETCTBEHHO;

Rbn - HOPMATUMBHOE CONPOTMBIEHME HETOHA OCEBOMY CHKATUIO;

Rb, Rpbser - pacyeTHble cOMpPOTMBAEHUA HETOHA OCEBOMY CXHATUIO ANA MpenefibHbIX COCTOAHWN
COOTBETCTBEHHO MEPBOW M BTOPOW rpynn;

Rbtn - HOPMATMBHOE COMPOTUBAEHMA BETOHA OCEBOMY PaCTAKEHMIO;

Rbt, Rbtser - PacYeTHbIE CONMPOTMB/IEHUA BETOHA OCEBOMY PACTAXKEHMUIO AN1A NPenesbHbIX COCTOAHWIM
COOTBETCTBEHHO MEPBOM M BTOPOWM rpynn;

Rpp - pacyeTHOEe conpoTMBaeHNe BeTOHA NPU CXKATUM B cocTaBe TPy60beTOHHOro ceveHus;

Rs, Rser - pacyeTHble COMPOTUBAEHUA apMaTypbl PaCTAKEHWUIO A8 NpefesibHbIX COCTOAHWUM
COOTBETCTBEHHO NEPBOW M BTOPOM rpynm;

Rsc - pacyeTHOE CONpPOTMBAEHME AapPMATYPbl CHATUIO A1A Npene/ibHbIX COCTOAHWUIA NEPBOM FPynnbl;

Rp - pacyeTHOE conpoTMBEHME MeTanana TPYObl NPY OL4HOOCHOM HANpPSAKEHHOM COCTOAHWUM;

Rpc - pacyeTHOE conpoTMBEHME MeTana TPYDObl NPU CKaTuK B COCTaBe TPYOOHETOHHOrO CeYeHus;

Ry - pacyeTHOE CONPOTUBNEHME CTaNN PACTAKEHWUIO, CHKATULO, N3rMOY NO Npeaeny Teky4ecTu;

Ryn - Npenen Teky4yectu ctanu.

[eomeTpuryecKkmne xapakTepmuCcTuKku

O - yron gna onpeaeneHus CYKaToM 30HbI B pr606ETOHHOM cevyeHuu;
A - caBur Hactnaa OTHOCUTENTbHO 6eToHa;

Acr 4 - MpeAenbHas WMPKUHA PACKPbITUA TPELLMH B NONEPEYHOM LiBe

o - YrON HaK/0Ha CTeHKM rodpa;

Agn - NNOWAAL NONEPEYHOro ceyeHma aHKepa Uau BeTBU aHKepa;

Ap - NAoWanb NONepPeyHoOro ceYeHmn KenesobetToHHOoM NAUTbI;

Apdr - N/IOWAAb NOBEPXHOCTU CMATMA OETOHA ynopom, Npu UUAUHAPUYECKUX U AyroobpasHbIX
ynopax - N1owaab X AMaMeTPabHOro CeYeHus;

Aj, Aj - nhowaab ce4eHUAa NN ero 31eMeHTOB;

A, - nowaab nonepevyHoro ceyeHusa NnpodrIMPoBaHHOIO HAcTMUIA WUPUHON 1 m;

[ 14 v v
Ah , Al - N/1I0Wa b CeYEHUNA COOTBETCTBEHHO BEPXHEN U HUXKHEN MOIOK 0AHOro rodppa HacTuNa;
Apt - NNOLWAAb NONEPEYHOro CEYEHWNS PACTAHYTOM 30HbI CTEHKM OAHOrO rodpa HacTUNa;
Ap - NJI0LWaAb NONEPEYHOro CeYEeHUs MeTala Tpyobl;
As - NolWaab NONepeyYHoro ceyeHns CTEPKHEBOW PacTAHYTOM apMmaTypbl;
! v v
A5 - NJowWwaab NonepeyHoro CeYeHUs CTEPXKHEBOM CXKATOM apmaTypbl;
Ast - NN0WaAb NONEPEYHOro CeYeHUs CTasIbHOro 3/1IEMEHTa;
Ared - NNOWAAb NPUBEAEHHOIO CEYEHUS;
ﬂtw - NaoWajb MOMEPeYHOro CEYEHUs HEeTTO CTa/lbHOW KOHCTPYKUuun 6anku, paboTatouleit

COBMECTHO C NPOAOLHOM apMaTypo;
D - n3rnbHan »KecTKoCTb NPUBEAEHHOIO CEYEeHUS;
Dp - BHELWHWI guameTp Tpybbl;
H - pacyeTHas BbICOTa NOMEPEUYHOrO CEYEHMUSA CTANIeKeNe306€TOHHOIO SNEMEHTA;
li, lij - MOMEHT MHEPLUMUN CEYEHUSA UM er0 YacTel C YKa3aHUeM NPUHAAIEKHOCTU K j-My pacyeTy;
Inx - MOMEHT MHEPLMM ceYeHUsA NpodPpuaa Ha 1 M WNPUHbI HACTUNA;

i o o o
ls, Is - MOMEHTbI MHEpPUUN nNaowanen cedeHnA COOTBETCTBEHHO PACTAHYTOU U CXATOU apMaTypbl



OTHOCUTENIbHO UEHTPA TAXKECTU NpuBeaeHHOro nonepe4vyHoro ce4eHnA aNemeHTa,
Ist - MOMEHT MHEepPLUM NONEePeyYHOro ce4eHma CTaNbHOIo IN1EMEHT];

sty ~ MOMEHT MHEPUUMN NONepPevYHOoro ce4yeHmnA HeTTo CTanbHOM KOHCTPYKUWK 6a/1|<14, pa60Tarou.|,e1‘/'1

COBMECTHO C MPOAO/IbHON apmaTypoi njoLagbio Ag /l//S (npuBepeHHOM K maTepuany CTasibHOM

KOHCTPYKLUMK);
Ired - MOMEHTbI MHEPLIUU NPUBEAEHHOrO NONepeyYHoro ceyeHma 6anku;
Sp - CTaTUYECKUIA MOMEHT NAOLWAAN CEYEHUA CHKATOM 30HbI BETOHa;
Sn - war rodp;

Ss, Ss' - CTaTMYeCKMe MOMEHTbI N/IOLWAAN COOTBETCTBEHHO PACTAHYTOM WM CXKATOM CTepKHEBOW
apmartypbi;

Sr'” Sr:' - CTaTUYECKM MOMEHT MJIOWaAN COOTBETCTBEHHO BEPXHENM W HUMKHEMN MNoJsoK
NpPodUAMPOBAHHOIO HACTUNA;

Sred, S:ed - CTaTUYECKMI MOMEHT N/IOLLAAN COOTBETCTBEHHO Areq U A:ed

W - pacyeTHbIt MOMEHT CONPOTUBNEHUS;
Wi - MOMEHT conpoTuBneHus i-i Gpubpsbl j-i YacTn cevyeHus;

WS,Stl// - MOMEHT CONpPOTUBIEHUA MNMONepevyHOoro ce4eHnA HeTTo CTa/IbHOM KOHCTPYKLU MU 6al'IKM,

paboTatouelr COBMECTHO C NPOAO/IbHON apmaTypoi niowaablo Ag /l//S (npuBeneHHOI K maTepunany

CTaNIbHOW KOHCTPYKUUK);

0, a' - 3aLWNTHbIN C/IOM COOTBETCTBEHHO PACTAHYTOM U CXKATOWN CTEPIKHEBOM apmaTypbl;

arif - TNybuHa BblAABAUBAHWUA 04HOMO pUda;

b - pasmep ceyeHus;

bs/ - pacyeTHanA WUPUHA Ke1e300eTOHHON NANTbI;

bgr - LUMPUHA NIOWAAN CMATUA BETOHA YNOpOMm;

brip - WMPUHa pebpa UM ByTa Ha YPOBHE LIEHTPA TAXKECTU pacyeTHOM naowaan cmaTua 6eToHa
yrnopom;

d1 - AMameTp CTepXKHA cTaa-6onTa;

dan - AMAMETP aHKepa;

€ - IKCLUEHTPUCUTET NPUIOKEHNA NPOAONbHON CHUMAIOLWLEN CUbl OTHOCUTE/IbHO LLEHTPA TAXKECTU
CEYEHUA C YY4ETOM C/TYYaHOTO IKCLLEHTPUCUTETA U BIMAHWUA NPOLO/bHOIO N3rnba;

€q - C/IY4anHbIM 3KCUEHTPUCUTET NPOAOBHOIO YCUUS;

€0 - IKCLLeHTpUCHTETA NPOLO/IbHOM CUIbl OTHOCUTE/IbHO LLEHTPA TAXKECTU NPUBELEHHOTO CEYEHUS;

f- npornbbl M NepemeLLLeHNA KOHCTPYKLMIA;

fadd - BONONHUTENBHBIN NPOTNG NAUTBI 33 CHET NOAAT/IMBOCTM AaHKEPHbIX CBA3EN;

fm - NpornG NAnThI;

fre - NPOTNG NAUTLI OT AENCTBMA NOCTOAHHOM U BPEMEHHOM Harpy3oK Ha CTaguu 3KCMAyaTaumm ¢
YYETOM €€ PacyeTHOMN KPMUBU3HBI;

furr - NpeaenbHO fonNycTMMble NPOrnbbl U NepemeLLeHns;

h - 06w,an BbICOTA CEYEHMUA CTANEKENEe306€TOHHON KOHCTPYKLMK;

hg - TONWMHA 6eTOHA HaZ BEPXHUMM NOAKAaMKU HACTUN];

hp - npuBeAeHHanA ToNLWMHA 6eToHa B NpeAenax BbICOTbl CEYEHUA HACTUNA;

' o
hO - PacCToAHMUE OT HUXKHEWU TPaHUN CHKATOro cevyeHnAa OO0 TOYKU NMPUNOKEHUA PacCTArMBaoWnx

YCUNUIA B CTEPXKHEBOM PacTAHYTOM apmMaType;

ho - BbICOTa paboyero ceveHus;

hc - TonwmHa cnos 6eToHa Ha BePXHE NOBEPXHOCTbIO FOPPOB HACTUNA;

hy, - BbICcOTa rodpbl HaCcTUNa;

ired - PAANYC UHEPLUUWN NPUBELEHHOTO CEYEHUS;

k - K03dDUUMEHT, yUUTLIBAIOLLMNA YBEIMYEHNE OTHOCUTENbHBIX Aedopmalmii 6eToHa Npu pa3BUTUU
naacTuyecknx gebopmaumii;

lo,an - 6330Bas o/IMHA aHKEPOBKM CTEPXKHEBOM apMaTypbl;

lo - pacyeTHaa A/IMHA 3N1eMEHTa;



ls - WKWpMHa onopbl NpU pacyeTe CTaNeKeNne3obeToHHbIX NAUT C NPOdUAUPOBAHHbBIM HACTUIOM;
paccTonaHMe MeXAy KOHCTPYKUMAMM 06beaMHEHNA Y NONEPEeYHbIX LBOB, MPW OTCYTCTBMMU KOHCTPYKLNIA
obbeanHeHUs - AnvHa 610Ka NAUTLI, NPU pacyeTe KOMBUHUPOBaAHHbIX 6aNoK;

lrif - BAVHa ogHoro puoda;

Nan - YACNO AHKEPHbIX CTEPKHEN B 0gHOM rodpe;

Nrif - YNCNO PUDOB Ha CTEHKAX OAHOro roppa No AAMHE yyacTKa HacTuaa | oT paccmaTpMBaemoro
cevyeHuns 4o 6aunkanwwen onopbl HaCTUNA;

I, - pagnyc 6eToHHOro aapa;

Irn - paguyc rmba B rogppax;

Is - paguyc OKPYXKHOCTW, HA KOTOPOWM PACMOJIOXKEHA CTepKHeBas apmaTtypa B TpybobOeToHHOM
KOHCTPYKLUY;

I'p - paganyc cpeaMHHON NOBEPXHOCTU TPYObI;

tan - TONILUMHA HAKNOHHbIX aHKEPOB M3 NONOCOBOW CTanu

tr - cymma paguyca 3aKpyrieHus u Hambosbliei TOLWLMHbI NOJIKU MPOKATHOro npodus;

tr - TONWMHa NONKKN npoduns;

t, - TONUWMHA CTEHKU HaCcTUNa;

ts - TONLWMHA XKene306eTOHHOM NANTbI

tsred - TONLIMHA NPUBEAEHHOTO KO/bLIEBOrO CEYEHUS AN1A CTEPKHEBOW apMaTypbl;

tp - TONLWMHA CTEHKM TPYObI;

tw - TONWMHA CTEHKM Npoduns;

Vsi, Ysti - PAcCTOSIHME OT LEHTpa TAXECTM COOTBETCTBEHHO CeYyeHMA apMaTypbl U i-ro y4yacTka
CTa/IbHOTO CEeYEHUS A0 OCU, OTHOCUTENIbHO KOTOPOM BbIYUCIAKOTCA MOMEHTbI;

X - BbICOTA C}KATOM 30HbI CEYEHUS;

Zjj - PaCCTOSAHME i-Fr0 31eMeHTa CEeYEHUA [0 j-Fo LEHTPA TAXKECTH;

Zn, Zs - PACCTOAHUA OT PaBHOAENCTBYIOLLEN YCUNUA CHKATUA B CEYEHUM NUTbI 40 PaBHOAENCTBYIOWEN
YCUAINA PaCTAXKEHUS B CEYEHUN HACTUIA U CTEPKHEBOW apMaType COOTBETCTBEHHO.

MpwunoxkeHue b
(cnpaBouHoe)

TUMOPA3SMEPBI PUPOB HA CTEHKAX TO®POB NMPOPUTMPOBAHHOTO
HACTUNA ONAa APMUPOBAHUA CTANTEXREJTIESOBETOHHbIX NMINT
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MpunoxeHune B
(cnpaBoyHoe)

SKCNEPUMEHTA/IbHAA OLLEHKA XAPAKTEPUCTWUK CLENJEHNA
CTATbHOIo NPO®PUNNPOBAHHOIO HACTUNA C BETOHOM MNJINTbI

B.1. MogenbHble HaATypPHblE UCNbITaHNA Ha COBUT U NPOYHOCTb cuenneHna HaCtuia

UcnbiTaHns Ha casur caeayetr nposoautb no FTOCT 8829 no ycnoBHOM cxeme, B KOTOpPOM
NPAMOYToNbHble NAACTUHbI, UMUTUPYIOLLME CTEHKM rOPPOB HacTMUNa CBA3aHbI MeXay CO60 MOHOIUTHbLIM
6eToHHbIM 6/10KOM (pUcyHOK B.1a). Takum obpa3om, moaenmpyeTca coBmectHas paboTta cTeHoK rodppos
HacTMna c 6eToHOM NP B3aUMHOM CABUre.

a) 6)
L85 LEES E9 53 45.:
< 2 I —— o)
N & S Bemen|d /A
9 o E4 E5
SRR A X pe
RS LLKZFel [L{{({P]s
RAEEL ’<§ 90° 1150°
§:>‘m. TS § E8 E7 T
CERE * = os omoEon
! 200 ::“ /\/\ % B =o=oso. %
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‘ o E7-napuue crerks rodipos
10+ a EGE7
=
01 &4
8t B &5
z * E6
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1 - 6eTOHHbIN 60K; 2 - N1aCTUHbI C BbILUTAMMNOBKaMU;
a) cxemMa wucnbITaHWA; 6) NAACTUHbLI C BbILUTAMMNOBKaMM; B) rpaduKM 3aBUCUMOCTU casBura oT
Harpysku



PucyHoK B.1 - MogenbHble UCNbITaHUA Ha CABUT

McnbiTaHna 06pa3yoB  OCyLLeCTBAAOTCA nyTem casura 6eToHHoro 6/710Ka  OTHOCUMTENbHO
HENOABWMMKHO 3aKPenieHHbIX CTaZbHbIX MAACTUH, MaTepuan U TOAWMHA KOTOPbIX aHaNOrMyHbl CO
CTeHKamu nccneayemoro npoduanpoBaHHOro Hactua.

OCHOBHble pe3y/ibTaTbl UCMbITaHMI A0/IXKHbI BbITb NPeACTaBAeHbl B BUAE 3aBUCUMOCTU casura A
6eTOHHOro 6/10Ka OTHOCUTE/IbHO CTajlbHbIX NAACTMH OT 3HaYeHWA BO3pacTatolleint Harpyskm P (pUCyHOK
B.18). Mo pe3ynbTaTam WCMbITaHUA He MeHee Tpex OAMHaKoBbiX 06pasLoB onpeaenatoT cpeaHue
3HaueHua casuratoweit Harpysku P npu A = 0,3, xapaktepumsytoLme }KecTKOCTb CLENAEHWA HAacTUAA C
6eToHOM.

CpeaHee 3HauyeHMe NpeaenbHOW Harpysku P npu paspylieHun Tpex obpasuosB xapaKTepusyer
NPOYHOCTb CLEeNnNeHnt HacTuna ¢ 6eToHOM.

B.2. VcnbiTaHuAa NAUT Ha nonepeYHbii N3rnb

McnbiTaHMa NAMT Ha nonepeyHbld M3rmb cnepyetr NPOBOAUTL A5 OUEHKW BAUAHUA aHKEPHbIX
YyNOpPOB HAa COBMECTHYIO paboTy HacTMna ¢ 6eToHoMm.

McnbiTaHMa NaMT NpoBOAAT NO OAHOMPO/IETHON CXEME Ha YMCTbIN U3rMb noa AencTBMem IMHEeNHO
pacnpeaeneHHon Harpy3Kkn, NPUIOXKEHHONM B YeTBepTAX NponeTa (pUcyHoK B.2, a) u 6).

a) 6)
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1 - npodnAMpPOBaAHHbIN HACTUA; 2 - BETOH NAUTLI; 3 - onopHas 6anka; 4 - cTaa-6onT;
a) cxema ucnbiTaHuit: 6) onopHoe ceyeHne obpasua; B) pe3ynbTaTbl UCNbITaHMIA 06PA3LLOB C CTaA-
6onTaMK Ha onopax; r) pesynbTaTbl UCMbITaHUIA 06pa3LoB 6e3 cTaa-60NTOB Ha onopax

PucyHoOK B.2 - UcnbiTaHWe NAWUT Ha NonepeyHblit U3rnb

Harpyska Ha nauTy nNpuKNagabiBaetca C  MOMOLLBbIO  MMAPABAMYECKOrO  AOMKpata W
pacnpesenutenbHon 6anku. MNocne NpUNOXKEHUA KaxKOOM CTYNeHU HarpyskuM uamepatoT npornbol B
cepeanHe NponeTa NanTbl U Harpy*KEHHbIX CEYEHUAX, a TaKKe CABUM HAaCTUAA OTHOCUTE/IbHO BeToHa no
Topuam NAnTbl. Harpy:keHune npogonkatoT 40 NoTepu HecyLwen cnocobHOCTM NANUTbI.

B pesynbTaTe MCMbITaHWUIA MOJyYaloT 3aBMCMMOCTM '"Harpyska-casur' pns wmusrmbaembix MAUT
(pucyHOK B.2, B) U T)

[ns cpaBHEHMA HecyLwen CNOCOBHOCTU UCMbITAHHbIX MJINT UX PACYETHYI0 NPOYHOCTb ONpeaenatoT
no ¢opmyne

4 X
Pu:I—(RbX hO—E b_WminRy)'(B-l)

rae P, - MakCMManbHasa UCMbITaTeIbHaA Harpy3ka Ha NauTy;
Rp - NpU3MeHHasA NPOYHOCTb 6ETOHa Ha CXKaTue;
X - BbICOTA C}KATOW 30HbI 6eTOHa; onpegensertca no popmyne

;/CRyA
X=——
Rb ' (8.2)

roe Ry, A, - pacyeTHOe CONpOTUBAEHNE U NNOLWAAb CEYEeHMNA HAaCTUAA;
V. - KoabduumeHT ycnosua paboTbl HacTUA;

b wn /- wrprHa 1 NponeT NAUTbI;
ho - paccTosiHMe OT Bepxa NIUTbl 40 LLEHTPa TAXKECTU CeYEHUS HacTUMa.

KoadduumeHT ycnosua pabotbl HacTuna ), xapaktepusyeT 3GpdeKTMBHOCTb paboTbl HacTUaa B
KayecTBe pacTAHYTOM apmaTypbl MNAMTbl. B pacyere npuMHMMaEeTCA MaKCMManbHOE 3HayeHue
KoadduLUmMeHTa ¥, Nosy4YeHHOe MEeTOLO0M CPaBHEHWA PAaCYeTHOrO M SKCMEePUMEHTaZIbHOTO M3rnbatoLmx

MOMEHTOB. I'Io,u,6op 3dKaH4YMBaAETCA NMPU BbINOJIHEHUUN YCNOBUA PaBeHCTBA PaCYETHOro VI3FVI63IOLLI,€FO
MOMEHTa C 3KCNnepunmeHTa/ibHbiIM MOMEHTOM C TOYHOCTbIO +10%.

Mpunoxenue I
(cnpaBouHoe)

OMPEAENEHWUE TEOMETPUYECKMX XAPAKTEPUCTUK NPUBELEHHbBIX CEYEHUI
I.1. MpuseneHHoe ceyeHWe cTanexene3obeToHHble NAUTbI C TPOGUANPOBAHHBIM HACTUIOM
Mpu pacyete MOMeHTa UHEPLMN NPUBEAEHHOTO CeYEHUA NAUTbI C NPOGUANPOBAHHBIM HAaCTUIOM
naowaab pacTAHyToro 6eToHa UCKIOYAIOT, Noarasa BO3MOXKHOCTb 06pa3oBaHMA B HEM TPELLMH.

MN3rnbHas »KecTKoCTb npusegeHHoro ceyeHua D BblumcnaeTca no d)opmyne

D = Eb]'/red, (r.l)



roe Ep - moaynb agedopmaummn  cKatoro 6eTtoHa, onpeaensemblit B 3aBUCMMOCTU  OT
NPOAO/IKUTENbHOCTM AENCTBUA HAarpy3KM C YYeTOM HaNYMA TPELLMH B PacTAHYTOW 30HE B COOTBETCTBUM
€ 8.2.27 CM 63.13330.2012;

Ired - MOMEHT MHEPLMM NPUBEAEHHOrO CeYEeHUA NAUTbI B NpoeTe.

MOMEHT MHepuun NPUBEAEHHOro MNOMNEPeYHOro CeYyeHUA CTasekene3obeToHHON MAUTbI /ey
OTHOCUTE/NIbHO ee LEeHTpa TAMKeCTM onpeaenaoT no ob6lMM npaBuMnam COMNPOTUBAEHUA YNPYrux
3/1eMEHTOB C y4eToM NJoWaan ceyeHMa HeToHa TONbKO CXATOM 30HbI, NAoWaAel cedyeHus cKaToi

apmaTypbl C KO3GPUUMEHTOM MpuBeAeHUA apmaTypbl K 6eToHy C,, PpacTAHYTON apmaTtypbl C
KoapduumneHToM npusegeHUa apmaTtypbl K 6eToHy &, u nNpoduAMpOBaHHOrO Hactuna c
Ko3dPULMEeHTOM NpuBeaeHNa HacTuNa K 6eToHy &, :

. '
Ired - Ib+Is‘asz+Is'asl+|n'an'(r'2)

rae I, - MOMEHT MHEPLIMU C3KaTOW 30Hbl BETOHA OTHOCUTENbHO LIEHTPA TAXKECTN NpuBeaeHHOro 6e3
y4yeTa 6eToHa pacTAHYTOM 30HbI MONEPEYHOro CeYEHUs;

' o o o
In, I, Is - MOMEHTbI MHEPUUN NaoWagen ced4eHnA HaCTuaia, PaCTAHYTOUN U CXKATOU apmaTypbl,
COOTBETCTBEHHO, OTHOCUTE/IbHO LLEHTPa TAXKECTU NpuBeaeHHOro (C KOQ(I)(I)MLI,MEHTE!MM npmuseneHnA asl B

a,, 1 &, ) nonepeyHoro ceyeHuns 6es yueta 6eToHa pacTAHYTOMN 30HbI ONPeAEAOT MO 06LLMM NPaBUIaM

COMPOTMBAEHMA MaTepPUanoB, NPUHUMAA PACCTOAHNE OT Hambosiee CKaToro BONOKHa 6eToHa A0 LeHTpa
TAXKECTUN Yem = Xm. PaccTOAHME Xm OT LLEHTPA TAXKECTU NPUBELAEHHOTO CEYEHUS MAUTbLI 40 CXKATOM rpaHu
6eToHa, cnegyet onpegenatb no dopmyne (6.37) nnm (6.38) B 3aBUCMMOCTHM OT NOONKEHNSA HENTPANBHOM
OCWY CeyeHus.

CyMMy npuseaeHHbIX I’lﬂOLLl,aAeﬁ ceyeHuna Z Ared n Z A{ed BbIYUNCNAKOT NO d)OpMyIIaM:
z A\'ed = anA] + aszAs + aslA; ’ (r.3)
ZNed = anAh + asz'A% + asl'A%, + A\; ’ (r'4)

'
rae Ab - naowaab ceecos 6eToHa TaBpPOBOro cevyeHuA,

O, - KO3dPMLMEHT NpuBedeHNa CxKaToN apmaTypbl K beToHy:

E
Ay =——,(r.5)
Eb,red

O, - KO3IGOULMEHT NPMBEAEHNA PACTAHYTOM apmaTypbl K 6eToHy:

s,red
dy, =——;(.6)
* Eb,red

Q,, - KO3GPMLMEHT NpUBEAEHNA CeYEHNA HAaCTUNA K BeToHy:

E
Ay ==, (1.7)
Eb,red



roe Epred - NPUBEAEHHBI MOAYb AedopMaumn cxaToro 6eToHa, onpegensemolii no popmyne

E
—_ b
Eb,red - ’ (r.8)
gbl,red

NpwW HEMPOAO/MKUTENBHOM U MPOAO/IKUTENBHOM LENCTBUM HArpy3KK, 3ameHAn Ry Ha Ry ser;
Esreq - MPpUBEAEHHDBIM MOAyAb AedopmMmaumnm pacTAHYTOM apmaTypbl, onpeaensemblii C y4eTom
B/INAHNSA PabOTbl PacTAHYTOro 6eToHa MexXay TpelmnHamu no popmyse

Es
s,red = (I',9)
lﬂ

S

E

Eplred - 3HAYEHME OTHOCUTE/IbHBIX AedOpMaumnid ANA TAXKENOro 6eTOHa NPU NPOLOMIKNUTENbHOM
OENCTBUN HArpysku npuHMmalrT no Tabavue 6.10 CM 63.13330.2012; npyM HENPOAOIKUTENBHOM

AeACTBUM Harpy3Kn ANA TAxenoro 6etoHa & g = 0,0015.

W, - KO3GOUUMEHT, YUMTbIBAIOWMIA HEpaBHOMEPHOE pacnpefeneHne OTHOCUTE/IbHbIX

aedbopmaumin, onpeaenaembiii no popmyne

s,Crc

(o}
Vs = 1- 038— , (r.10)
(o}

S

O .red - HaNps)KeHWe B NPOAO/bHON PACTAHYTOW apmaType B CEYEHUM C TPELLMHOM Cpasy nocne
06pa30BaHNA HOPMAJIbHBIX TPELLWH;
O, - Hanps»eHue B NPOAOJIbHON PaCTAHYTOW apmaType B CeYEeHUM C TPELMHON Npu AeicTenm

paccMmaTpuBaeMOoi HarpysKku.
I.2. NpuBeAeHHOE CEYEHUS Ke1e306eTOHHON KOHCTPYKLUMM C KECTKOW apMaTypon
JonycKaeTcs onpenenatb 3HayeHme D no popmyne
D = kpEp1l + ks(Esls + Egtlst), (1.11)
raoe Es, Es: - Moaynuv ynpyroctn 6etoHa, rmbKo 1 }ecTKoM apmaTypbl COOTBETCTBEHHO;
Ep1 - moaynb aepopmanmm cxkatoro 6eToHa, NPUMHUMAEMbIA PaBHbIM:
Npu HEMNPOAO/IKUTENBbHOM AENCTBUM Harpy3Ku
Ep1=0,85-Ep; (I.12)

npv NPOLOIKUTENIBHOM AEUCTBUMN Harpy3Ku

E
E, =E,, =—>—,(r.13)

b,cr

rae @yer - Ko3pdurumeHT nonsydyectn 6etoHa, npmHumaetcs no CM 63.13330.2012 (6.1.16);

I, Is, ls& - MOMEHTbI WMHepuMM naowaden cedyeHuit 6eToHa, rMOKOM M KeCTKoON apmaTypbl,
COOTBETCTBEHHO;



h =

0,15
—(Pl (0,3+6e),(r.14)

ks=0,7;

@, - KO3POULMEHT, YUNTbIBAIOLLMI BANAHNE A/IUTENLHOCTU AeNCTBUA HarPy3Ku

D :1+—“, HO He 6onee 2,
M1
rae My, My - MOMEHTbI OTHOCUTE/NBHO LieHTpa Hanbosiee pacTAHYTOro MM HaMMEHEe CXKaToro (npu
LLe/IMKOM CXaTOM CeYeHUM) CTEPXKHA COOTBETCTBEHHO OT [eNCTBUA MOAHON Harpysku U oT AelcTBuA
NOCTOAHHbIX U A/IUTENbHbIX HarPy3oK;

€
o 0
§e - OTHOCUTE/NIbHOE 3HaYeHUNE IKCLLEHTPUCUTETA NPOAOJ/IbHOUN CUNbI , TPUHUMaemoe He meHee

h

0,15 v He 6bonee 1,5. Ecan 5e npesblwaet 1,5, To cnegyeTt USMEHUTb Pa3mep NONepevyHOro ceYeHus.

Jonyckaetca ymeHblaTb 3HayeHWe KoadpduumeHTa 1] C yyeTom pacnpeseneHuns usrmbarowmx

MOMEHTOB MO AJIMHE 3/1eMEeHTa, XapaKTepa ero AepopmMUPOBaHUA U BAUAHUA NPOrM6OB Ha 3HaYeHue
N3rnbatoLLLero MOMeHTa B paCYeTHOM CEYEHUU NMYTEM pacyeTa KOHCTPYKLMKU KaK ynpyro cuctemsl.
Paguyc nHepumumn npuBeaeHHOro ceyeHns onpeaenaertca no popmyne

red

Ired = ’ (r.15)

Aed

rae lred - MOMEHT MHEPLIMM NPUBEAEHHOIO CEYEHUA 3/1EMEHTA OTHOCUTE/IbHO Er0 LLEHTPA TAXKECTU
Ired = I + Istast + Isas ’ (r'16)
Areq - NNOWAAL NPUBEAEHHOIO NONEPEYHOTO CEYEHUA 3/1IEMEHTA, onpeaenseman no popmyne
A\'ed = A\) + Astast + &as; (I'.17)
O, O - K03ddULMEHTbl NP1BEAEHMNA XKECTKOMN 1 rTMBKoM apmaTypbl K 6eToHy

o :Est

— S
st E ’a_
b1

s
Ebl

,(r.18)

Pabouas BbicoTa cevyeHun ho (pucyHOK 7.1) onpegensetca no popmyne
ho=h - ay, (I.19)

rae h - nonHana BbiCOTa CEYEHUS;

01 - PACCTOSHME OT TOUYKM NPUNOKEHNA PaBHOAENCTBYOWEN ycuama C B pacTAHYTON apmaType 40
PaCTAHYTOM rpaHKN ceyeHns onpeaenseTca no popmyne

A;'ast'Ry-i_A'a'Rs
a, = .(r.20)

AR, + AR,




34ecb dst M @ - PAaCCTOAHMA OT PACTAHYTOM rPaHU CEYEHMNA A0 LEHTPA TAXKECTU CEYEHUA PACTAHYTOM
YKECTKOM M rmMbKon apmaTypsbl (pUCyHOK 7.1),

14 o v
Agt - NJIOWAAb PACTAHYTOM YacTU KECTKOM apmMaTypbl.
I.3. MpuBeaeHHoe ceveHna TPYOOOBETOHHbIX KOHCTPYKLINIMA
[JonyckaeTca 3HayeHre D npu BbIYUCNEHUMN YCIIOBHOM KPUTUYECKOW CUIbl onpeaensaTs no dopmyne

kyEyi |+ K, (El +E,l,),

D =min |2 (r.21)
Kol +K,Eol +-S R A
T

rae Es, Ep - Mmoaynv apmaTypbl U TPYHbl COOTBETCTBEHHO;

KoHcynbTaHTlAOC: NnpyMeYaHune.
B odmumanbHOM TEKCTE OKYMEHTa, BUAMMO, AOMNYLLLEHA OMeYaTKa: MMeeTcs B BUAY NYHKT 7.2.3.10,
a He NyHKT 7.2.3.12.

Ep1 - Moaynb ynpyroct 6eToHa, NPUHUMAETCA C YYETOM AJUTENbHOCTU AeNCTBMA Harpysku,
onpeaensemblit cornacHo 7.2.3.12;

1, Is, I, - MOMEHTbI MHEPLMM COOTBETCTBEHHO ceveHnn BeToHa, BCcel Npoao/ibHOM apmaTypsbl (B BUAE
npuBeAEHHOrO KOJbLEBOro CEYEeHUs) U cedeHnn Tpybbl OTHOCUTENIbHO OCU, MPOXOLALLEN Yepes LEeHTp
TAXECTU NONEPEYHOIO CEYEHUA IIEMEHTA;

ko v ks onpepgenatoTcs B cooTBeTcTBMM C .2 (NpunoxkeHusa I).

MoMeHTbl UHepLMK cedeHnna B6eToHa, Tpybbl M NPUBEAEHHOIO KO/bLEBOIO CEYEHMA A7 apMATYPbl
BblUMCAAIOTCA MO GopMyam

4
| ZEM,(F.ZZ)
64
4 . 4
Ip:ﬂDp (D, —2t,) .
64

MOMEHT MHEPLUUMN NMPUBEAEHHOIO KOJIbLLEBOrO CEYEHMA A1 CTEPXKHEBON apMaTypbl

4 4

I, = 7[—256_4 = (r.24)

rae To/WMHa NPUBEAEHHOr0 KObLEBOro CEYEHUA ANA CTEPSKHEBON apMaTypbl

tsre 2
,red 27T (r.25)

S

HapYKHbIA W BHYTPEHHWA AMaMETPbl NPUBELEHHOrO KONbLEBOrO CeYeHUA AAA CTeprKHEeBOW
apmarypsl

dZs = 2r5 + ts,red;



dls = 2rs - ts,red-

[onyckaetca ymeHblIaTb 3HauyeHWe KoapduumeHTa 7] € ydyeTom pacnpeneneHus usrnbatowmx

MOMEHTOB MO AJIMHE 3/IEMEHTA, XapakTepa ero AeGpopmMupoBaHNA U BAUAHUA NPOrMOOB Ha 3HaYeHUe
n3rnbatoLLero MOMEHTa B PacCYETHOM CEYEHMM NyTEM pacyeTa KOHCTPYKLMM KaK ynpyrom CUCTeMbI.
MpueeaeHne TpPybo6ETOHHOIO ceveHma K 6eTOHY BbIMOJIHSAETCA No dopmysiam

leo =1+ 1+ 1, (r.26)

rae lred - MOMEHT MHEepUnn npmneeaeHHoOro ce4eHnAa anemeHTa OTHOCUTE/IbHO €ro UeHTpa TAXKeCTu
A = A+ Ao+ A, 5 (r27)

Ared - NNOWAAD npmneeaeHHOro nonepeYyHoro ce4eHnaA azIeMeHTa;

Q - K03OPULMEHT NpuBeseHNA apmaTypbl K 6eToHy

a Es( )
s = ,(r.28
Ebl

&, - KO3dOULMEHT NpuBeseHNs MeTanna TpyBbl K 6eToHy

p
a, = (r.29)
P ’
Ebl

Ap, As, Ap - NNOWAAN NONEPEYHOTO ceveHUA 6eToHa, apMaTypbl U meTanna Tpybbl, COOTBETCTBEHHO.
MpueeaeHne TpybobETOHHOIO ceveHma K meTanny Tpybbl BbiNoaHAeTCA no dopmynam

rae lred(p) - MOMEHT UHEPLUUN NpUBEAEHHOIO Ce4EeHUNA 3/1IeMeHTA OTHOCUTE/IbHO €ro LLeHTPa TAXKECTU
Ava(p) = Po(p) o T A () + Ay (131)

Ared(p) - naowanb npueeaAeHHOro nonepeyHoro ce4eHunA aieMeHTa;

Otb(p) - KO3 PUUMEHT NpmBeadeHNA BETOHA K MeTany TPyObl

E
gy = —Eb‘ ,(r.32)
p

Ayp) - K03 PMLMEHT NPUBEAEHUA CTaNM apMaTypbl K MeTanny Tpybbl

ES
as(p) = E_ , (r.33)

p

Ap, As, Ap - NNOWAAM NONEPEYHOro ceveHna 6eToHa, apmaTypbl M meTanna Tpybbl COOTBETCTBEHHO.
Pagnyc MHepuMn NPUBEAEHHOrO K MeTany TPybbl cedeHMsa cnedyeT onpegensatb no dopmyne



(F.15), BbluMCNAA 3HAYEHUA lred, Ared O dOpmynam (.30), (I.31).

MNpunoxernue [
(obs3aTenbHoOE)

OBOBLLEHHAA PACHETHAA ANATPAMMA PABOTbI CTA/IN

Mpu MmoaennpoBaHNUM HENMHENHOW PaboTbl CTaan ANA PacyeToB Mo NepBOM rpynne npeaesbHbIX
COCTOSIHUM crieyeT NPUMEHATb PacyeTHyo Auarpammy paboTbl ctanei B 0606LEHHbIX NapameTpax
_ © _ ¢€E E
C=—— un &€ =——=—, npeacrtaB/eHHyl0 Ha pucyHke [.1. 3HayeHWe COOTBETCTBYIOLLNX

Ryn Ryn €
KOOPAMHAT XapaKTepHbIX TOYEK AMarpaMmbl caegyeT NpMHMMATh No Tabauue [.1. PacyeTbl BbINOAHAOT

no og4HOMY U3 Tpex BapuaHToB Kpusoi: OBD, OACD, OACDEF.

67 |

= E
g&
F
e
T
B o £
o,=1
e A
Bm;
Q —- A —- i - F;
ET'ILL? EHT ERT Eg ap £
PucyHok [.1 - O6o6weHHan pacyeTHasa Anarpamma paboTbl cTanei
Tabanua 4.1
Cranb no FOCT 27772
MapameTp
Anarpammel C345, C590,
C245, C255 C285 C345K C390 C440 C590K
£, 08 08 08 0,9 0,9 0,9
0,8 0,8 0,8 0,9 0,9 0,9
jatig
c 1,7 1,7 1,7 1,7 1,7 1,7
HT




o, 1 1 1 1 1 1

£ 14,0 15,0 16,0 17,0 17,0 18,0
e, 141,6 123 88,3 67,1 49,6 26,2
o 1,653 1,54 1,415 1,345 1,33 1,16
P 251 211 153 115 87,2 51,1
o, 1,35 1,31 1,26 1,23 1,20 1,10

Ha pucyHke [.1 v B Tabaunue .1 NpuHATbI cheaytolmMe MHAEKCbl ANA NpeaeNbHbIX OTHOCUTENbHbIX
AedopMaLmii cTann € W HanpaxKeHWit O : NL, - npeen NPONOPLMOHAIbHOCTM; HT - HAa4Yan0 TEeKyYecTu; KT
- KOHeLl, TEKYYEeCTU; T - TeKYYeCTb; B - BpEMeHHOe COMPOTUB/EHUE; P - Pa3pyLLeHue.

BUB/INOTPADUA

KoHcynbTaHTIAOC: NpuMmeyaHme.
B odmumanbHOM TEKCTE AOKYMEHTA, BUAMMO, AonyuieHa oneyaTka: CM 53-101-98 nmeeT Ha3BaHue
"M3roToBNeHME U KOHTPO/Ib KaYecTBa CTa/lbHbIX CTPOUTE/bHbBIX KOHCTPYKLMA".

[1] CNM 53-101-98 N3roToBAEHUE N KAYECTBO CTa/IbHbIX KOHCTPYKLNI
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