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MWHUCTEPCTBO PETMOHA/IbBHOTO PA3BUTUA POCCUNCKOWN GELEPALUU

CBOA NMPABUN Cn 63.13330.2012

BETOHHbIE U XKEJIESOBETOHHbIE
KOHCTPYKUUW.
OCHOBHbIE NMONOXEHUA

AKTYANTUSUPOBAHHAA PEAAKLNA

CHuI 52-01-2003

MockBa 2012

Mpepgucnosue

Lenn n npuHumnel ctaHgapTnsaumm B Poccniickon depepaummn yctaHosneHbl PegepanbHbim
3aKOHOM OT 27 paekabps 2002 r. Ne 184-®3 «O TexHMYECKOM pPeryiMpoBaHUM», a npaBua
pa3paboTkn - noctaHosneHnem [pasutenbctBa Poccuitckon Pepepaumm «O nopagke
pa3paboTKKM 1 yTBEPKAEHMA CBOAOB NpaBua» oT 19 Hoabpsa 2008 r. No 858.

CeepeHuUA 0 cBOAE NpaBun
1 NCNONHUTENW - HUNKB um. A.A. TBo3zaesa - MHCcTUTYT OAO «HUL, «CTpouTenbcTeo»
2 BHECEH TexHM4YecKnm KomuTteTom no ctaHgaptmsaumm TK 465 «Ctpontensctso»

3 TNOAINOTOBMAEH K yTBepKaeHMO [enapTaMeHTOM apXMUTEKTYpbl, CTPOUTENbCTBA W
rPagoCTPOUTENIbHOM MOJINTUKMU

4 YTBEPXAEH npnkazom MuHUCTEPCTBA perMoHasbHOro passutns Poccuiickoit ®eaepaunn
(MuHpernoH Poccum) ot 29 aekabpa 2011 r. Ne 635/8 1 BBeaeH B aeicteue ¢ 01 sHBapa 2013 r.

5 3APETUCTPUPOBAH ®depepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryaMpoOBaHUIO U
meTponorun (PocctaHgapT). MepecmoTp CM 63.13330.2011 «CHuM 52-01-2003 BeTOHHbIE U

ene3obeToHHble KOHCTPYKLUMN. OCHOBHbIE MOJIOKEHUA»

UHpopmauua ob usmeHeHUAX K Hacmosulemy ce8o0y npasusa nybaukyemcs 8 ene200HO
u30aeaemMom UHMOPMAUUOHHOM yKa3damese «HayuoHanbHble cmaHoapmel», a meKcm
usmeHeHull U NONPABOK - 8 eMeMeCAYHO U30asaemMbiX UHGOPMAUUOHHbLIX yKazamesnsax
«HayuoHanbHble cmaHOapmel», B cayyae nepecmompa (3ameHsbl) uau OmMMeHbl HACMoAWe20
ceo0a npasusn coomsemcmeayoujee ysedomaeHue 6ydem o0rnyb6AUKOBAHO 8 eHEeMECAYHO
uzdasaemom UHOPMAYUOHHOM yKasamerne «HayuoHanbHoblE cmaHoapmeol».
Coomeemcmeyrow,aa uHgpopmMmayusa, yeedoMaeHUEe U MmeKCmbl pa3mMewaromca Mmakie 8
UHOopMayuoHHOU cucmeme obuw,e20 nosbL308aHUA - HA oguyuansHom calime pa3pabomyuka
(MuHpeauoH Poccuu) 8 cemu MHmepHem.
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ITpunoxkenne U (cupasounoe) Pacuer cOOPHO-MOHOJUTHBIX KOHCTPYKIIHH

IIpunoxenne K (copaBouynoe) VYderT KOCBEHHOIO apMHUPOBAHHUs IIPH  pacueTe
BHELIEHTPEHHO CXKATHIX DJIEMEHTOB HAa OCHOBE HEIMHENHOMN 1eOPMAIHOHHON MOAEIN
bubauorpadus

BeepeHue

Hactoawmii ceoa npasua pa3paboTaH ¢ ydyeTom 06s3aTesibHbIX TPpeb6OoBaHWNM, YCTAHOBAEHHbIX
B ®epepanbHbix 3aKOHax oT 27 aekabpa 2002 r. N2 184-93 «O TeXHMYECKOM PeryampoBaHnn»,
oT 30 pekabpa 2009 r. No 384-03 «TexHMYECKUN pernameHT o 6e30MacHOCTU 34aHUN U
COOPYXKEHUM» W COQepKUT TpeboBaHMA K pacyeTy M MNPOEKTUPOBAHUIO BETOHHbIX U
Kene3o0b6eTOHHbIX KOHCTPYKLUI MPOMbILIEHHbIX U TPAXKAAHCKUX 34aHUI U COOPYKEHUN.

Csog npasun paspaboTtaH aBTopckmm Konnektnusom HUUHKE um. A.A. FBo3geBa - MHCTUTYTA
OAO «HMUL, «CrtpoutenbctBo» (pykoBoauTenb paboTbl - A-p TexH. HayK T.A. Myxameoues;
AOKTOpa TexH. Hayk A.C. 3anecos, A.U. 38e3008, E.A. HucmsaKkos, KaHA. TexH. HayK C.A. 3eHUH)
npu y4actum PAACH (goKtopa TexH. Hayk B.M. boHOapeHKo, H.U. KapneHko, B.1. Tpasyw) v
OAO «UHWUWnpomspgaHuii» (OoKTopa TexH. Hayk 3.H. Kooweiw, H.H. TpeKkuH, wHx. WU.K.
Hukumur).

CBOJA, NPABUN

BETOHHbIE U KENE3OBETOHHbIE KOHCTPYKUUWU. OCHOBHbIE MOJIOXKEHUA

Concrete and won concrete construction Design requirements

[Oarta eeBegeHuna 2013-01-01

1 ObaacTh NpMeHeHUs

HactoAawmit cBoA nNpaBWA  pacnpoCTPaHAETCA HA MNPOEKTMpoBaHWe OETOHHbIX U
Kenes3obeToHHbIX  KOHCTPYKUMIA  343aHUM UM COOPYKEHWI  Pa3/IMYHOTO  HA3Ha4vyeHus,
3KCNAYyaTUPYEMbBIX B KNMMATUYECKMX YyCoBUAX Poccum (Npu cucTemMaTUYECKOM BO3AENCTBUM
TemnepaTtyp He Bbiwe 50 °C n He HUKe MuHyc 70 °C), B cpeae C HearpeccMBHOM CTeNeHbH
BO3JencTeunAa.

Csop npasua yCtaHaB/IMBAET TpGGOBaHVIﬂ K MPOEKTUPOBAHUIO GETOHHbIX M }ene3obeToHHbIX
KOHCprKLI'VIl‘/'I, M3roToBNAAEMDBIX W3 TAXENOoro, MeNKO3epPHUCTOro, Jnerkoro, A4YencToro wm
HanpArakwowero 6eToHOB.

TpeboBaHMA HacToOAWEro CBOAA MPaBWM/ He PACNPOCTPAHAKTCA Ha MPOEKTUPOBAHUE
cTanexene3obeToHHbIX KOHCTPYKUMIM, GUOPOBETOHHbIX KOHCTPYKLUMIKA, COHOPHO-MOHOIUTHbIX
KOHCTPYKLWIN, BETOHHbIX U KeNe30H6eTOHHbIX KOHCTPYKLUA TMAPOTEXHUYECKUX COOPYKEHWUN,
MOCTOB, MOKPbITUIN aBTOMOOW/IbHLIX AOPOr M a3poOAPOMOB M  APYrMX CheuumanbHbIX
COOPYXEHMN, a TaK¥Ke Ha KOHCTPYKUWM, U3roToBAsemble W3 OGETOHOB CpeAHeN MAOTHOCTbIO
MeHee 500 u csbiwe 2500 Kr/m3, 6eToHONOAMMEPOB U MNOAMMepBeToHOB, GETOHOB Ha
N3BECTKOBbIX, LWIAKOBbIX U CMELLAHHbIX BAMXKYLLMX (KpOME NPUMEHEHUA UX B AYEUCTOM BeTOHe),
Ha TMMNCOBOM M CMEUManbHbiX BAXYLWMX, OETOHOB HA CcheuManbHbiX WM OpPraHUYEecKUX
3anonHUTenAx, 6eToHa KPYnHOMOPUCTOM CTPYKTYPbI.
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HacTtoawumii cBoA, NpaBuUA He COAEPKUT TPeboBaHUA MO NPOEKTUPOBAHUIO Cneunduyeckmx
KOHCTPYKLMI (NYCTOTHbIE NINTbI, KOHCTPYKLMM C NOoAPE3KaMU, KanuTenun u T.n.).

2 HopMaTHBHBIE CCHLIIKH

B HacToAwem cBoge npasuna UCNONb30BaHbI CCbIZIKM Ha cheayouwne HOpMmaTuBHbIE
AOKYMEHTbI:

CM 14.13330.2011 «CHwuM 11-7-81* CTPOMTENBbCTBO B CEMCMUYECKUX PaliOHaX»

€M 16.13330.2011 «CHwuM 11-23-81* CTasibHble KOHCTPYKLUMUN»

CI1 20.13330.2011 «CHwuM 2.01.07-85* Harpy3ku u BO34eACTBUA»

CI 22.13330.2011 «CHwuM 2.02.01-83* OcHOBaHWA 34aHNUIN U COOPYHKEHUNY

CN 28.13330.2012 «CHwuM 2.03.11-85 3awuMTa CTPOUTENbHBIX KOHCTPYKLMI OT KOPPO3UMN»

CN 48.13330.2011 «CHuM 12-01-2004 OpraHM3aLma CTPOUTENIbCTBA»

CN 50.13330.2012 «CHwM 23-02-2003 TennoBas 3almTa 34aHUA»

CM 70.13330.2012 «CHu1N 3.03.01-87 Hecywme n orpaxkgatome KOHCTPYKLUU»

€M 122.13330.2012 «CHunMN 32-04-97 TOHHEN XKeNne3HOA0POKHbIE M aBTOLO0POXKHbIE»

CN  130.13330.2012 «CHuNO 3.09.01-85 [Mpomn3BOACTBO COOpPHbLIX *Kene306eTOHHbIX
KOHCTPYKLMIN N N38ennin»

CN 131.13330.2012 «CHwuMM 23-01-99 CTpounTebHaA KIMMATONOrNA»

FOCT P 52085-2003 Onany6bka. Obume TeEXHUYECKUE yCNoBUA

FOCT P 52086-2003 Onanybka. TepMUHbI 1 onpeaeneHuns

FOCT P 52544-2006 MpoKaT apMaTypHbIli CBapMBaeMblii NepPUOAUYECKOro Npoduna Knaccos A

500C 1 B 500C gna apmnpoBaHuUA Kene3obeToHHbIX KOHCTPYKLMIA

FOCT P 53231-2008 BeTOHbI. [1paBmaa KOHTPOANA U OLEHKU MPOYHOCTU

FOCT P 54257-2010 HapgeKHOCTb CTPOMTENbHbIX KOHCTPYKLUMWA M OCHOBaHWUIA. OCHOBHble

NONOXKeHUA U TpeboBaHUSA
FOCT 4.212-80 CIMKIM. CtpontenbcTBo. beToHbl. HomeHKnaTypa noKkasartene

FOCT 535-2005 MpoKaT copTOBON M (ACOHHbLIA M3 CTaNWU YriepoaUcTor 0BbIKHOBEHHOTO
KayecTBa. ObLme TexHMYecKme ycnosums.

[OCT 5781-82 Crtanb ropavyeKkaTaHas Aaa apMUPOBAHUA Kene30beTOHHbIX KOHCTPYKLMN.
TexHnyeckune ycnosums.

FOCT 7473-94 Cmecu 6eToHHble. TeXHUYECKue ycnoBus.
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FOCT 8267-93 UlebeHb M rpaBui M3 NAOTHbIX FOPHbIX MOPOA ANA CTPOUTENbHbIX PaboT.
TexHnyeckune ycnosms.

FOCT 8736-93 lNecok ans cTtpomTenbHbix paboT. TeXHUYEeCKMe yCnoBums.

FOCT 8829-94 W3pgenusa cTpouTenbHble Kene3obeToHHble W OeTOHHble 3aBOACKOro
n3rotosneHua. Metoabl UCMbITAHUI HarpyXeHuem. MNpaBuna OUEHKN MPOYHOCTHU, KECTKOCTU U
TPELWMHOCTONKOCTH.

FOCT 10060.0-95 beToHbl. MeToAbl ONpeaeneHns Mopo3ocTomKocTn. OCHoBHbIe TpeboBaHMA.

FOCT 10180-90 BeToHbl. MeToabl onpeseieHna NPOYHOCTU MO KOHTPOJIbHbIM 06pasLam.

rOCT 10181-2000 Cmecu 6eToHHble. MeToAbl UCMbITaHUA.

FOCT 10884-94 CTanb apmaTypHasa TePMOMEXaHUYECKMU YNPOYHEHHAA O1A Kene306eTOHHbIX
KOHCTPYKUMIA. TEXHUYECKME YCNoBUS.

FOCT 10922-90 ApmaTypHble W 3aKfagHble W34eNna CBapHble, COeAUHEHMA CBapHble

apmaTtypbl M 3aKNagHbIX W34ENUA Kene3obeTOHHbIX KOHCTPYyKuuin. O6lime TexHuyecKkue
ycnoBsus.

FOCT 12730.0-78 beToHbl. Obuwme TpeboBaHMA K MeToAam ONpeaeneHus MAOTHOCTH,

B/1aXXHOCTU, BOAONOrnoweHnAa, nopnucTtoctn 1 BOAOHENPOHULLAEMOCTMU.

FOCT 12730.1-78 beToHbI. MeTog, onpeaeneHmna nJa0THOCTW.

rOCT 12730.5-84 beToHbl. MeToabl onpeaeneHua BOAOHENPOHNLAEMOCTH.

FOCT 13015-2003 WM3penus KeneszobeTOHHble M 6GeTOHHble Ana ctpoutenbctBa. Ob6wwme

TexHu4Yeckne TpeboBaHuA. MpaBuaa NPUEMKU, MaPKMPOBKM, TPAHCMOPTUPOBAHMA U XPAHEHMUS.

FOCT 14098-91 CoepuHeHWA CBapHble apmaTypbl U 3aKNafHbIX U3LENUN Kene30b6eTOHHbIX
KOHCTPYKUMIA. TUMbl, KOHCTPYKLUMA U pasmepbl.

FOCT 17624-87 BeTOHbIl. YNbTPa3ByKOBOM MeTOA, onpeaeneHma NPOYHOCTY.

FOCT 22690-88 betoHbl. OnpegeneHve MPOYHOCTM  MEXaHUYECKMMKU  MeToAamMu

HepaspyLlatoLLero KOHTPOA.
rOCT 23732-79 Boaa ana 6eTOHOB 1 pacTBOPOB. TEXHMUYECKME YCNOBUA.

FOCT 23858-79 CoeAMHEHUs CBapHble CTbIKOBbIE M TaBPOBble apMaTypbl Kene3obeToHHbIX
KOHCTPYKLMN. YIbTPa3BYKOBbIE METOAbl KOHTPO/IA KadyecTsa. MpaBuna Npuemkum.

rOCT 24211-91 Aob6aBku ana 6eToHoB. Obuwme TeXHMYECKMe TpeboBaHUA.
FOCT 25192-82 beToHbl. Knaccudumkauma n obuwme texHmyeckne TpebosaHmA.

FOCT 25781-83 ®opmbl CTanbHble AN U3TOTOBNEHUA KEeNe30beTOHHbIX U3LeNui.

TexHnyeckune ycnosums.
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FOCT 26633-91 EeTOHbI TAXKEble U MENKO3EPHUCTbIE. TEXHUYECKME YCN0BUA.
FOCT 27005-86 BEeToHbI nerkue u auenctole. MNpaBuna KOHTPONA CpesHen NAOTHOCTH.
FOCT 27006-86 BeToHbl. Mpasuna noabopa cocTaBos.

FOCT 28570-90 BeToHbl. MeTogbl onpeaeneHns NPoYHOCcTU No obpasuam, oTobpaHHbIM K3
KOHCTPYKLNA.

rOCT 30515-97 LlemeHTbl. Obwme TeXHUYECKME YCI0BUA

MpumeyaHue - MNpu NONb30BAHUM HACTOALWMM CBOAOM NPABUA LeNecoobpasHO NPOBEPUTL
OeNCcTBME CCbIIOYHbIX CTaHAApPTOB M KaaccudukatopoB B MHPOPMALMOHHOM cucTeme obuiero
nosb3oBaHMA - Ha oduUMaNbHOM caiTe HauMoHanbHOro opraHa Poccuiickoit ®epgepaummn no
CTaHZapTM3auMm B cetn MHTepHET uMaM No exerogHo usgaBaemomy MHPOpPMaLMOHHOMY yKasaTesto
«HaunoHanbHble CTaHAAPTbl», KOTOpbI onybnMkoBaH Ha 01 AHBaps TeKywero roga, M no
COOTBETCTBYIOLUM EMKEMECAYHO M3AaBaeMbiM MHPOPMALMOHHbLIM YyKasaTenam, onyb/JnKoBaHHbIM B
Tekywiem rogy. Ecan ccblnoyHbli AOKYMEHT 3ameHeH (M3MeHeH), TO Npu MNo/Ab30BaHMM HACTOALIMUM
CBOZOM MpaBW cineayeT pPyKOBOACTBOBATbCA 3aMEHEHHbIM (M3MEHEeHHbIM) AOKyMeHTOM. Ecau
CCbI/IOYHbIA AOKYMEHT OTMEHEH 6e3 3ameHbl, TO MOJIOXKEeHMEe, B KOTOPOM JaHa CCbiIKa Ha HeEro,
NPUMEHSETCA B YaCTW, He 3aTParnBatoLLEN 3Ty CCbIJIKY.

3 TepMI/IHbI U onpeacjaeHus

B HacToAwem csBoge NpaBu NPUMEHAIOTCA cneaylolme TePMUHbI C COOTBETCTBYHOLMMM
onpeageneHnamm:

3.1 aHKepoBKa apmartypbl: ObecrnieyeHne BOCNPUATUS apMaTypon AeNCTBYIOLMX Ha Hee
YCUIUIA NyTeMm 3aBefeHUA ee Ha onpeseneHHyo AMHY 33 pacyeTHoe CeYEeHUe UM YCTPOMCTBA
Ha KOHLLax cneumanbHbiX aHKepPOB.

3.2 apmatypa KOHCTPYKTMBHaa: ApmaTtypa, YycTaHaBivMBaemasa 6e3 pacyeta w3
KOHCTPYKTUBHbIX COOBpaxKeHui.

3.3 apmaTypa npeaBapuTeNbHO HanpAXeHHaA: ApmaTypa, MNo/yvalolwan HavaabHble
(npesBapuTenbHble) HaMPSAXKEHUA B NPOLLEcCe M3rOTOBEHMSA KOHCTPYKUWMA 40 NPUNOMKEHUA
BHELWHWX Harpy3oK B CTaZMM 3KCMAyaTauun.

3.4 apmatypa pabouan: ApmaTtypa, yCTaHaBAMBaeMas No pacyeTy.

3.5 3awWuTHbIK cnoit 6etoHa: TosWMHA /oA GEeTOHA OT rpaHu 3nemeHTa A0 baunkanlen
NOBEPXHOCTN apMaTYPHOrO CTEPKHA.

3.6 KOHCTPYKUUM 6eTOHHbIe: KOHCTPYKUUM, BbINONHEHHbIE U3 6eTOHa 6e3 apmaTypbl Uan ¢
apMaTypoi, yCTaHaB/IMBAEMOM MO KOHCTPYKTUBHbIM COOOpa*KEHUAM W He y4YMTbIBAEMOM B
pacyeTe; pacyeTHble YCUAMA OT BCEX BO3AENCTBMN B BETOHHbIX KOHCTPYKUMAX O0NXHbI OblTbh
BOCMNPUHATbI HETOHOM.
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3.7 KOHCTPYKUMU AUCNEPCHO-apMUpPOBaHHble (PubpPO6EeTOHHbIE, apMoLEeMEeHTHble):
KeneszobeToHHble KOHCTPYKUMM, BKAKOYAlOWME AUCNEePCHO-PACMONOXKEHHble ¢ubpbl mnan
MEIKOAYENCTbIE CETKN N3 TOHKOWM CTa/IbHOW NPOBOJ/IOKM.

3.8 KOHCTPYKUMMU Kene306eToHHble: KOHCTPYKLUMM, BbINONHEHHbIE M3 6eTOHa ¢ pabouen u
KOHCTPYKTUBHOM apmMaTypoli (apMmnpoBaHHble BETOHHbIE KOHCTPYKLMK): pacyeTHble YyCUImaA oT
BCEX BO34ENCTBUN B Kene30b6eTOHHbIX KOHCTPYKLMAX OOKHbI OblTb BOCMPUHATLI HETOHOM M
paboueit apmaTtypoMn.

3.9 KOHCTPYKUMM cTanexkenesobeTtoHHble: enes3obeToHHble KOHCTPYKLMW, BKAKOYatowme
OT/IMYHbIEe OT apMaTypHOW CTanuM CTajibHble 3NEMEHTbl, paboTalouwme COBMECTHO C
»Kene30b6eToHHbIMU 3/IeMeHTaMU.

3.10 KoadpduumeHT apmupoBaHuUA KenesobetoHa M: OTHOWEHME nNaoOWAAM CeYeHUA
apmMaTtypsbl K pabouyeit nnowaam ceyeHns 6eToHa, BbipaXKeHHOoe B NPOLIEHTaX.

3.11 mapKa 6eToHa no BoaoHenpoHuuaemoctu W: lMokasaTenb NpoHULAEMOCTU BETOHa,
XapaKTepPU3YOWMNCA MAKCMMANbHbIM  [aB/NeHMEM BOAbl, MNPU KOTOPOM B  YC/NOBUAX
CTaHAAPTHbIX UCMbITAHM BOAA HE NMPOHUKaET Yepes beToHHbIN obpasel,

3.12 mapKka 6eToHa NO MOPO30CTOMKOCTU F: YCTaHOBNEHHOE HOPMaMW MUHUMAIbHOE
YMCNO LMKNOB 3aMOpPaXKMBaHWUA U OTTanBaHWA 06pa3L,oB 6eTOHA, UCMbITAHHbIX MO CTAaHAAPTHbIM
6a30BbIM METOAAM, MPU KOTOPbIX COXPAHATCA UX MepBOHayYasibHble QU3NKO-MEXaHUYECKNE
CBOWCTBA B HOPMUpPYEMbIX Npeaenax.

3.13 mapKka 6eToHa NO CaMOHaNpPAXEHUID Sp: YCTAaHOBNEHHOE HOPMaMW 3HayeHue
npeaBapuTeNbHOro HanpaxeHua B betoHe, MlMa, co3gaBaemoro B pe3y/sibTaTe ero paclmpeHus
npu KoadpdpuumMeHTe NpoaoAbHOro apmmpoBaHma W= 0,01.

3.14 mapKa 6eToHa no cpegHeil NAOTHOCTU D: YcTaHOBNEHHOE HOPMaMW 3HayeHue
NJIOTHOCTH, B KI/M3, 6ETOHOB, K KOTOPbIM NPeabABAATCA TpeboBaHMA N0 TENJIOU30NALMM.

3.15 maccuBHas KOHCTPYKUuMA: KOHCTPYKUMA, 018 KOTOPOM OTHOWEHME MOBEPXHOCTH,
OTKPLITON AN1A ee BbICbIXaHUA, M2, K ee 06bemy, M3, paBHO AU MeHbLe 2.

3.16 mopo3ocToikocTb 6eToHa: CnocobHocTb HeToHa COXpaHATb PU3MKO-MeXaHU4ecKune
CBOMCTBA NPU MHOTOKPAaTHOM NepemMeHHOM 3aMOPaXKMBaHUM U OTTAaUBAHUK, PernaMeHTUpPyeTCA
MapKo N0 MOPO30CTOMKOCTH F.

3.17 HopmanbHoe ceveHue: CeyeHue 3neMeHTa MNIOCKOCTbIO, NeprneHaMKYNAAPHON K ero
NpPoAO0NAbHOM OCH.

3.18 HaKknoHHoOe ceyeHue: CevyeHMe 3/1eMeHTa NAOCKOCTbLIO, HaKNOHHOM K ero I'IpOﬂ,OﬂbHOVI
ocn um nepner,MKynﬂpHon BepTMKal’IbHOﬁ NA0OCKOCTH, npoxop,ﬂm,eﬁ yepes OCb 3/1IEMEHTa.

3.19 nnoTHOCTb 6eTOHa: XapaKTepucTnKa 6eToHa, paBHaA OTHOLLEHWUIO ero Macchl K 06bemy,
pernameHTMpyeTca MapKoi no cpegHen naoTHocTu D.
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3.20 npepenbHoe ycunue: Hambonbliee ycuane, KOTOPOE MOXKET ObiTb BOCMPUHATO
3/1eMEHTOM, ero ce4eHnem Npu NPUHATLIX XapaKTepUCTMKax maTepuanos.

3.21 npoHunuyaemocTtb 6eToHa: CBOMCTBO 6EeTOHA NPonycKaTb Yepes cebA rasbl NN }KUAKOCTH
NpW HaIMYMK FPaNEHTa AaBAeHUA (PernameHTUpPYeTCs MapKol No BogoHenpoHuuaemoctn W)
nmbo obecneumBatb AMPPY3MOHHYIO MPOHULLEAEMOCTb PACTBOPEHHbLIX B BOAE BELLECTB B
OTCYTCTBME rPaAneHTa AaBNeHUA (pernameHTUPYyeTcs HOPMUPYEMbIMU BETMYMHAMM NAOTHOCTH
TOKa M 3/1eKTPUYECKOro NoTeHLmMana).

3.22 pabouasn BbiCOTa ce4eHUsn: PacCTosHME OT CXKATOW rPaHM 3NeMeHTa 40 LeHTPa TAXKECTH
PacTAHYTOM NPOAO/IbHOM apMaTypbl.

3.23 camoHanps)XeHuMe 6eToHa: HanpsaxeHue c)KaTua, BO3HMKalolwee B 6HeToHe
KOHCTPYKUMN MpU TBEPAEHUW B pe3ynbTaTe pacliMPEeHUA LEMEHTHOro KamHA B YCNOBMSAX
OrpaHUYEHMA 3TOMY PACLUMPEHULD, PEFNAaMEHTUPYETCA MapPKOM NO CAMOHANPAXKEHUIO Sp.

3.24 cTbIKM apmaTypbl BHaxnecTky: CoeanHeHNe apmaTypHbIX CTep)KHel no ux aavHe bes
CBApKM NyTeM 3aBeeHUA KOHLLA OAHOro apMaTypHOro CTEPXKHA OTHOCMTENIbHO KOHLLA APYroro.

4 O6mue TpedoBaHNs K 0ETOHHBIM M KeJ1e300eTOHHBIM KOHCTPYKUIMAM

4.1 BeTOHHble W Kene3obeTOHHble KOHCTPYKLMM BCEX TWUMOB AOJ/IXKHbl YAOBNETBOPATbL
TpeboBaHMAM:

no 6e3onacHoCTH;

Mo 3KCM/1yaTalMOHHOM NPUroAHOCTH;

Nno A0/rOBEYHOCTH,

a TaKXe AONONHUTE/IbHbIM TPebOBaHNAM, YKa3aHHbIM B 33/laHUN HA MPOEKTUPOBAHME.

4.2 Ona ynoBneTsopeHus TpeboBaHMit No 6€30NacHOCTN KOHCTPYKLMM A,0/KHbI UMETb Takue
Haya/ibHble XapPaKTEPUCTUKM, UYTOObI MPWU Pa3/IMYHbBIX PacyYeTHbIX BO34ENCTBMAX B Mmpouecce
CTPOMUTENBLCTBA M SKCNAyaTaLMM 34aHUIA U COOPYKEHWUI BblIM UCKIOYEHBI paspyLlieHua toboro
XapaKkTepa MW HapylleHWUA IKCMIyaTauMOHHON NPUrOAHOCTU, CBA3AHHbIE C MPUYMHEHMEM
BPEeAa KM3HU MU 340POBbI0 TPaXKAaH, MMYLLLECTBY, OKPYKAIOWEN cpeae, KU3HM U 340Pp0BbIO
YKMBOTHbIX U PACTEHUAM.

4.3 Ona yaoBAeTBOpeHMA TpeboBaHM NO 3KCMAYyaTALMOHHOM MPUrOAHOCTU KOHCTPYKLMA
OO/KHA MMETb TaKMe HayalbHble XapPaKTEPUCTUKKM, 4TOObl MPW  Pa3/IMYHBIX PACYETHbIX
BO34,ENCTBUAX HE Npoucxoanno obpasoBaHUe UAKM Ype3MEePHOe PACKPbITUE TPELLUH, 3 TaKKe
He BO3HMKa/IM 4Ype3mepHble nNepemeleHns, KonebaHma W aApyrne  NOBPEXAEHUS,
3aTpygHAOWME HOPMAZbHYK 3KCnyaTauuio (HapyweHue TpeboBaHWM K BHELWHeMy BUAy
KOHCTPYKLMKM, TEXHONOIMMYEeCKMXx TpeboBaHMM Mo HopmanabHOM paboTte o0bopyaoBaHus,
MEXaHMU3MOB, KOHCTPYKTMBHbIX TpeboBaHMW MO COBMECTHOM paboTe 3/1eMEeHTOB WU ApYrux
TpeboBaHWM, YyCTAaHOBAEHHbIX MPU NPOEKTUPOBAHUM).

NormaCS® (NRMS10-03623) WWW.normacs.ru 16.05.2013 17:05



CN 63.13330.2012 BeToHHbIe 1 }ene306eToHHbIe KOHCTPYKUUKU. OCHOBHbIE MOMOXEHUA 9

B HeobxoaMmMbIX Cnyyanax KOHCTPYKLUMU AOMKHbI MMETb XapaKTepuCcTUKK, obecneymBatowme
TpeboBaHMA NO TenaoM30AAUUKM, 3BYKOU30AAUMK, OWONOrMYEecKoir 3awmuTte W - gpyrue
TpeboBaHuA.

TpeboBaHMs MO OTCYTCTBMIO TPELLMH NPEeAbABAAOT K Kene306eTOHHbIM KOHCTPYKUMAM, Y
KOTOPbIX MPWU NONHOCTbIO PACTAHYTOM CeYeHUn A0MKHa bbiTb obecneyeHa HEMPOHULLAEMOCTb
(HaxopAwMMcA nog  AaBAEHUEM UAKOCTU WAM  Ta30B, WCMNbITbIBAOWMM BO34ENCTBUE
pagvaumm M T.N.), K YHUKaZbHbIM KOHCTPYKUMAM, K KOTOPbIM NPeabABAAOT MOBbIWEHHble
TpeboBaHMA NO AO/JIFOBEYHOCTU, @ TaKKe K KOHCTPYKUMAM, SKCNAYyaTUPYEMbIM B arpeccnBHOM
cpene B cny4danx, ykasaHHbix B CI128.13330.

B ocTanbHbIX *Kene3obeTOHHbIX KOHCTPYKLMAX 06pa3oBaHMe TPeLWMH AONYCKAeTCA, U K HUM
npeabaBAAT TPeb6OBaHMA MO OrPAHMUYEHMIO LMPUHBI PACKPbITUA TPELLMH.

4.4 Ons ypnosnetBopeHusa TpeboBaHWN AONTOBEYHOCTU KOHCTPYKUMA AOJIKHA UMETb Takue
Haya/ibHble XapPaKTEPUCTUKKU, YTOObl B TeYeHUe YCTaHOB/IEHHOIO A/UTENbHOr0O BPEMEHU OHa
yaosneTtsopsina 6bl TpeboBaHMAM MO 6e30MacHOCTU WM 3KCM/IyaTaUUMOHHOMW MPUroAHOCTU C
YYETOM B/IMAHUA Ha TEOMETPUYECKME XAPAKTEPUCTUKU KOHCTPYKUMIA U MexaHW4Yeckue
XapaKTePUCTUKN MaTepUanoB Pas/iNyHbIX PacyeTHbIX BO3AEWCTBUI (O MTeNbHOE BO34enCTBUE
Harpysku, HebnaronpuaTHble KAMMATUYECKMEe, TEeXHONOTMYeckne, TemnepaTypHble W
BNAXKHOCTHblE BO34ENCTBUSA, MOMEpemMeHHOoe 3aMopaXkMBaHME M OTTaumBaHWE, arpeccuBHbIe
BO34ENCTBUA U Ap.).

4.5 bBe3onacHOCTb, 3KCrnyaTaUuMoOHHaA MNPUrOAHOCTb, [AOJATOBEYHOCTb OETOHHbIX W
»Kene300eTOHHbIX KOHCTPYKLWUI U ApYyrMe yCTaHaB/IMBaeMble 3aflaHMeM Ha MNPOEKTUPOBaHME
TpeboBaHMA A0KHbI ObITb 06ecneyeHbl BbINOJIHEHUEM:

TpeboBaHMN K HETOHY U €70 COCTaBAAOLNM;
TpeboBaHM K apmaType;

TpeboBaHMI K pacyeTam KOHCTPYKLMUN;
KOHCTPYKTUBHbIX TpeboBaHMi;
TEXHOJIOTMYECKMX TPebOoBaHWA;

TpeboBaHM N0 3KCNAyaTaLUum.

TpeboBaHMs MO Harpyskam M BO3AENCTBUSAM, Npeaeny orHeCTOMKOCTU, HEMPOHULLAEMOCTH,
MOPO30CTOMKOCTW, NpeaenbHbiM MokKasatensam gedbopmauuii (npornbam, nepemelLeHUsm,
amnautyae KonebaHWi), pacyeTHbIM 3HAYEHUAM TemnepaTypbl HAPYKHOFO BO34yxa M
OTHOCUTENIbHOW BNAXKHOCTU OKpPYMKatoWen cpepbl, NO 3aliUTe CTPOUTENbHbIX KOHCTPYKLMIA OT
BO34,EMCTBUA arpeccuMBHbIX Cpea, U Ap. YCTaHABNMBAKOTCA COOTBETCTBYHOLLMMU HOPMATUBHbBIMM
OOKymeHTamu (CM 20.13330, CMN 14.13330, CM 28.13330, CM 22.13330, CN 131.13330, CM 122.13330).

4.6 TNpu NPOEKTUPOBAHUM OETOHHbIX W KenezobeTOHHbIX KOHCTPYKLMWA HaAEeKHOCTb
KOHCTPYKLMIN YCTaHABAMBAKOT cornacHo [OCT P 54257 nonyBepOATHOCTHbIM METOAO0M pacyeTa
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NyTeM WCNONb30BAHWS pPaACYeTHbIX 3HAYEHWIM Harpy3oK W BO34ENCTBMWA, pPacYeTHbIX
XapaKTepucTMK 6eToHa M apmaTypbl (MM KOHCTPYKUMOHHOM CTanu), onpegensieMbix C
NMOMOLLBK COOTBETCTBYHOLWMX YACTHbIX KO3GPUUMEHTOB HAZEKHOCTM MO HOPMATUBHbLIM
3HAYEHUAM 3TUX XapPaKTEPUCTUK, C Y4ETOM YPOBHS OTBETCTBEHHOCTU 34aHUN U COOPYKEHUN.

HopmaTuBHble 3Ha4YEeHUs HArpy3oK 1 BO3AENCTBMN, 3HaUYEHUA KOIOPULMEHTOB HAZEKHOCTH
no Harpyske, K0apdUUMEHTOB HAAEKHOCTM MO HA3HAYEHUIO KOHCTPYKUMI, a TaKkKe aeneHue
Harpy3oK Ha NOCTOAHHblE U BPeMeHHbIe (4/nUTeNbHble U KPaTKOBPEMEHHbIe) yCTaHaBAMBaAIOT
COOTBETCTBYIOLWMMMN HOPMATUBHLIMU AOKYMEHTAaMU ANA CTPOUTENbHbIX KOHCTPYKuui (CN
20.13330).

PacyeTHble 3HaAYeHWs Harpysok W BO34ENCTBMIA NPUMHMMAOT B 3aBUCMMOCTM OT BMAA
pacyeTHOro nNpeaenbHOro COCTOAHUA U PAcYeTHOM CUTyaLUN.

YpoBeHb HAaAEXHOCTU PaCYETHbIX 3HAYEHWUIN XapPaKTEePUCTUK MATepManoB yCTAaHAB/MBAIOT B
3aBMCMMOCTM OT pacyeTHOM CUTyauMm M OT OMNACHOCTU AOCTUMKEHMA COOTBETCTBYHOLLENO
npeaesibHOro COCTOAHUA U PEryinpytoT 3HaYeHMeM KO3PpPMUMEHTOB HAZEKHOCTU MO BETOHY U
apmatype (MAn KOHCTPYKLMOHHOM cTanm).

PacyeT 6ETOHHbIX U *Kene3obeToHHbIX KOHCTPYKLI,MI;’I MOXHO nponsBoauTb NO 3aAaHHOMY
3HA4YEeHUNIO HaAeXHOCTU Ha OCHOBE MNOJIHOFO BEPOATHOCTHOIO pacdyeta npu  HaANYUU
AO0CTAaTOYHbIX AaHHbIX 06 WM3MEHYMBOCTM OCHOBHbIX d)aKTOpOB, BXoA4AWMUX B pPacyeTHblE
3aBNCUMOCTMU.

5 TpeboBaHus Kk pacueTy 0€TOHHBIX U KeJ1€300eTOHHBIX KOHCTPYKIMT
5.1 O0mue moJI0KeHUS

5.1.1 PacuyeTbl OETOHHbIX M Kene3obeTOHHbIX KOHCTPYKUMA cneayeT NpousBOAMTb B
COOTBETCTBMU C TpeboBaHuAMM TOCT 27751 no npefenbHbIM COCTOSTHUAM, BK/THOYAIOLMM:

npegenbHble COCTOSHMSA MNEepPBON rpynnbl, NPUBOAALME K MOAHOW HENPUrogHOCTU
3KCN/IyaTauMm KOHCTPYKLUMIA;

npeaenbHble COCTOAHWA BTOPOM TPyMMbl, 3aTPyAHAOWME HOPMA/bHYIO 3KCMyaTauuio
KOHCTPYKUMA MAM YMEHbLIaloWwmne A0NTOBEYHOCTb 34aHUIN U COOPYNKEHUA MO CPABHEHUIO C
npeaycmMaTpMBaemMbiM CPOKOM CYKObl.

PacueTbl A0/1KHbI obecneunBaTb Ha4eXHOCTb 3ﬂ,aHVIl7I nnn coopymeHMﬁ B Té4yeHune BcCero
CPpOKa uXx CI'Iy)‘K6bI, d TaKXe npu npoussoacrtsee pa60T B cCooTBeTCTBUKN C Tp66OBaHMFIN\I/I,
npeavAsaaembiMn K HAM.

PacueTbl No NpeaebHbIM COCTOSSHUAM NEPBOM FPYMMbl BKAKOYAIOT:
pacyeT no NPoOYHOCTH;
pacyeT Nno ycToM4MBOCTN GOPMbI (A1 TOHKOCTEHHbIX KOHCTPYKLUNIA);

pacyeT no yCTOl‘;l‘-IMBOCTVI NnonoxXeHnA (OI'IpOKM,EI,bIBaHVIe, CKON1IbXKEeHNeE, BCI'II'IbIBaHMG).
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PacuyeTbl NO NPOYHOCTM BETOHHbIX U Kene306eTOHHbIX KOHCTPYKLUUI cneayeT NpousBoAnTb
N3 YCNOBUSA, NO KOTOPOMY YCUUSA, HaNpaXKeHns n gedbopmaumm B KOHCTPYKLUMAX OT PasINYHbIX
BO3JENCTBMI C YYETOM HA4ya/lIbHOrO HAMPSAMKEHHOrO  COCTOAHMA  (NpeaHanpsMKeHue,
TemMnepaTypHble U Apyr1ue BO3AENCTBUA) HE A0/KHbI NPEBbIWATb COOTBETCTBYHOLLMX 3HAYEHWU,
YCTaHOBNEHHbIX HOPMATUBHbIMU AOKYMEHTAMMW.

PacyeTbl MO ycToM4MBOCTU GOPMbI KOHCTPYKLMK, @ TaKKe MO YCTOMYMBOCTU NONONKEHMUA (C
y4eTOM COBMECTHOM paboTbl KOHCTPYKLMM WM OCHOBaHMA, WX AePOPMALMOHHbIX CBOWCTB,
COMPOTUBAEHUA CABUIY MO KOHTAKTy C OCHOBaHMEM W Apyrux ocobeHHocTel) cnepyet
NPOW3BOAUTL COMNACHO YKA3aHMAM HOPMATMBHbIX [OOKYMEHTOB HA OTAe/lbHble BUAbI
KOHCTPYKLMNA.

B Heo6X0oAMMbIX CNyYanx B 3aBUCUMOCTU OT BMAa WU Ha3HAUYEHMA KOHCTPYKLUN AOMKHbI BbITh
npousseAeHbl pacyeTbl NO NpeaesibHbIM COCTOAHUAM, CBA3AHHbIM C ABNEHUAMM, MPU KOTOPbIX
BO3HMKAET HEOHXOAMMOCTb MPEKpPaLLEeHNN SKCNAYyaTaUUKN 34aHUA U COOPYKEHUA (Ype3mepHble
Aedopmaunn, CABUIN B COEAMHEHUAX U Apyrue ABAEHUA).

PacuyeTbl No npeAe/ibHbIM COCTOAHMAM BTOPOW FPynMbl BKAOYAIOT:
pacyeT no 06pa3oBaHMIO TPELLUH;

pPacyeT Mo PacKpbITUIO TPELLUH;

pacyeT no aedbopmaumsam.

PacyeT GETOHHbIX WM Kene3obeTOHHbIX KOHCTPYKUMIM Nno o6pasoBaHMIO TpewuH cnepyet
NPOuM3BOAUTL W3 YCNOBMA, NO KOTOPOMY YCWUAWA, HanpsxkeHua wan aedopmaummn B
KOHCTPYKUMAX OT Pas/INyHbIX BO3LENCTBUI He [O0/KHbI NPeBblWaTb COOTBETCTBYIOLWMX MX
npeaenbHbIX 3HaYeHUIN, BOCNPUHUMAEMbIX KOHCTPYKUMEN NpU 06pa3oBaHMM TPELLUH.

PacueT »ene3obeTOHHbIX KOHCTPYKLUMI MO PacKpbITUIO TPeLMH NPOn3BoAAT U3 YCI0BUSA, MO
KOTOPOMY LUMPUHA PACKPbITUA TPELLMH B KOHCTPYKLUM OT Pa3INyHbIX BO34ENCTBUA HE A0/MKHA
npesbiWwaTb NpeaenbHO AONYCTUMbIX 3HAYeHMW, YCTaHaBAMBAEMbIX B 3aBUCMMOCTM OT
TpeboBaHWii, NpPeabABAAEMbIX K KOHCTPYKUMW, YCNIOBUIA ee 3KCnayaTauuu, BO34ENCTBUSA
OKpY)Kalowen cpeabl U XapakTePUCTUK MaTepmUanoB C Y4eTOM 0COBEHHOCTEN KOPPO3MOHHOro
nosegeHns apmaTypbl.

PacyeT 6eTOHHbIX W Kene3obeTOHHbIX KOHCTPYyKUMWA no pedpopmauuam cneayet
NPOWU3BOAMUTb U3 YC/I0BMA, MO KOTOPOMY NPOrnbbl, yrabl NOBOPOTA, NepeMELLEHNA U aMNIUTYAbI
KonebaHMs  KOHCTPYKUMM  OT  pPas/IMdHbIX  BO3AEUCTBMA  He  OO/XHbl  MPeBblaTb
COOTBETCTBYHOLWMX NPeaesibHO AONYCTUMbIX 3HAYEHUA.

Ona KOHCTPYKUMIA, B KOTOPbIX He A[onyckaetca obpasoBaHWe TPELLMH, O0/XHbl ObiTb
obecrneyeHbl TpeboBaHWA MO OTCYTCTBUIO TPEWMH. B 3TOM C/lydyae pacyeT MO pPacKpbITUIO

TPELWWH He NPOU3BOAAT.
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[na ocTanbHbIX KOHCTPYKUMI, B KOTOPbIX AOMNycKkaeTcs obpa3oBaHWe TPELLMH, pacyeT no
06pa3oBaHMI0 TPELWMH NPOM3BOAAT ANA ONpeaeneHUa HeobXoAMMOCTU pacyeTa No PaCcKPbITUIO
TPELWMH 1 yyeTa TpeLmH Npu pacyeTte no gepopmaumam.

5.1.2 PacyeT 6ETOHHbIX M Kenes3obeTOHHbIX KOHCTPYKUMI (NMHEWMHbIX, M/IOCKOCTHbIX,
MPOCTPAHCTBEHHbIX, MACCUMBHbIX) NO NpeAesbHbIM COCTOAHWAM MepBOM W BTOPOMN rpynn
NPOU3BOAAT MO HANPAXKEHUAM, YCUANAM, AedOpMaLMAM U NepemMeLLEHUAM, BbIYUCIEHHbIM OT
BHELIHMX BO3AENCTBUI B KOHCTPYKLMAX N 06pa3yeMbiX UMW CUCTEMAX 34aHUI U COOPYKEHWUN C
yyeTom GU3MYECKON HenuHeMHocTu (Heynpyrux aedopmaumii 6eToHa M apmaTypbl),
BO3MOXHOro 06pa3oBaHUA TPeWMH U B HEOBXOAUMBIX CAYy4asX - aHM3OTPOMNUMU, HAKOMNAEHUA
NOBPEXAEHUA N TEOMETPUYECKONW HEeNUMHENHOCTU (BAusHMe aedopmaumi Ha M3MeEHeHue
YCUNUIA B KOHCTPYKLUMAX).

®OU3NYECKYHD HENUHEMHOCTb WM  aHW3O0TPOMNUIO C/leayeT y4YuTbiBaTb B ONpPeaenatoLmx
COOTHOLLEHUAX, CBA3bIBAIOWMX MeXKAy coboi HanpsaxeHua u aedopmaunmn (MAK ycuama u
nepemMeLLeHMA), a TaKKe B YC/IOBUAX MPOYHOCTU N TPELLMHOCTOMKOCTN MaTepumana.

B cTaTMyeckM HeonpeaennMbIX KOHCTPYKUMAX C/lenyeT yuuTbiBaTb nepepacnpeneneHune
YCUMI B 3NIeMEHTax CUCTeMbl BCneacTBME 06pa3soBaHMA TPEWwMH M PasBUTUS Heynpyrux
Aebopmaunin B 6eToHe M apmaType BMAOTb A0 BO3HWKHOBEHMA MPenenbHOro COCTOAHUA B
anemeHTe. [lpM OTCYTCTBMM METOAOB pacyeTa, YYWUTLIBAKOWMX Heynpyrme CBOWCTBA
XenesobetoHa, a TaKKe AN NpeABapUTE/bHbIX PACYeTOB C Y4ETOM Heynpyrux CBOMCTB
KenesobetoHa YCUAMA W HANPAMKEHUA B CTAaTUYECKU HeonpeneMMbIX KOHCTPYKLMAX M
cucTeMax OonycKaeTcs onpeaensTb B NpeanosioKeHuu ynpyron paboTbl Kenes3obeToHHbIX
anemeHToB. Mpn 3TOM BANAHUE PU3MYECKON HENMHENMHOCTU PEKOMEHAYETCA YYUTbIBATb NyTEM
KOPPEKTUPOBKMN pPe3y/bTaTOB JIMHEMHOrO pacyeTa Ha OCHOBE AaHHbIX 3KCMEPUMEHTA/bHbIX
nccnefoBaHUI, HEIMHEMHOTO MOAENIMPOBaHNA, Pe3yIbTaToB pacyeTa aHaNOMMUYHbIX 06bEKTOB
M 3KCNEPTHBIX OLEHOK.

Mpy pacyeTe KOHCTPYKUMIM MO MNPOYHOCTM, Aedopmaumam, 06pa3soBaHMIO U PACKPLITUIO
TPEWMNH HA OCHOBE METOAA KOHEYHbIX 3/IEMEHTOB [A0/KHbl ObiTb NPOBEPEHbI YCA0BUA
MPOYHOCTM U  TPELWMHOCTOMKOCTU ANA  BCEX KOHEYHbIX 3/IEMEHTOB, COCTABAOLLNX
KOHCTPYKLMIO, @ TaKKe YCN0BMA BO3HWMKHOBEHUA YpPE3MEPHbIX MEPEMELLEHUN KOHCTPYKLUMN.
Mpun oueHKe npenenbHOro COCTOAHMA MO MNPOYHOCTM [AOMYCKAeTcA nosaraTb OTAEe/bHble
KOHEYHble 31eMeHTbl pa3pylweHHbIMKW, ecan 3TO He BaeyeT 3a cobor nmporpeccupytolLero
paspyLLUeHns 34aHUA UK COOPYKEHUSA, U MO UCTEYEHUU AEUCTBMA PACCMATPUBAEMOM HArpysKu
3KCnyaTauMOHHAs MPUrOAHOCTb 34aHUA WAW COOPYMKEHUA COXPAHAETCA WAM MOXKET ObITb
BOCCTAHOB/IEHA.

OnpegeneHne npeaenbHblXx ycunmn n agedopmaunii B OETOHHbIX U XKene3obeToHHbIX
KOHCTPYKLMAX cneayeT NpoM3BOANTb Ha OCHOBE PacyeTHbIX CXem (moaeneit), Haubonee 6113Ko
OTBEYAKLWMNX peasbHOMY GU3MYECKOMY XapaKTepy paboTbl KOHCTPYKUMIA W MaTepuanoB B
paccmaTpMBaeMoM NpesenbHOM COCTOAHMUN.
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Hecywyto cnocobHOCTb Kenes3obeTOHHbIX KOHCTPYKUMK, CnocobHbiIX npeTepnesaTtb
[OCTaTo4YHble nnacTudeckne aedopmaumm (B 4acTHOCTM, NPM MCNONb30BAHUM apmaTypbl C
dU3nYEeCKMM nNpefenomM TeKydvyecTu), [AOoMycKaeTcs onpeaenAtb MeToAOM npenesibHoro
paBHOBECKUA.

5.1.3 Mpu pacyetax OETOHHbIX M XKene3obeTOHHbIX KOHCTPYKUMA MO npeaenbHbIM
COCTOAHUAM CneayeT paccMaTpuBaTb Pas3/IMYHbIE pacyeTHble CUTYaLMn B COOTBETCTBMM € [OCT P
54257, B TOM 4Yuc/e CTaAun U3roTOBAEHMA, TPAHCNOPTUPOBAHMUA, BO3BEAEHMA, SKCMIyaTaLum,
aBapuitHble CUTyaLMK, a TaKKe noxap.

5.1.4 PacyeTbl 6ETOHHbIX U Kene3obeTOHHbIX KOHCTPYKUWUI cneayeT NpouM3BOAWUTb Ha Bce
BUAbl HAarpysoK, OTBeYarwmx PyHKUMOHANbHOMY Ha3HaAYEeHWUIO 34aHUA U COOPYMHKEHUN, C
YYETOM B/IUAHUS OKpyXawuweh cpedbl (KAMmMaTUYeCcKux BO3AENCTBMM W BOoAbl - ANA
KOHCTPYKLUM, OKPYKEHHbIX BOAOWM), a B HEOOXOAMMbIX C/ay4yadax - C Yy4EeTOM BO3AeNCTBUSA
noyKapa, TeXHONOTMYECKUX TemMnepaTypHbIX M BAAXKHOCTHbIX BO3AEMUCTBMA W BO3AENCTBUIM
arpeccmBHbIX XMMUYECKUX cpea,

5.1.5 PacyeTbl 6ETOHHbIX M Kene3006eTOHHbIX KOHCTPYKUWN NPOU3BOAAT Ha JAelncTBue
n3rnbatoLmnx MOMEHTOB, NPOAObHbIX CUA, MOMEPEYHbIX CUA U KPYTALWMX MOMEHTOB, @ TaKXKe
Ha MecTHoe AeNCTBUE HarpysKu.

5.1.6 TMpu pacyeTe 31eMeHTOB COOPHbIX KOHCTPYKLMIA Ha BO3AEWCTBUE YCUIUIA,
BO3HMKAKOWMX NPU UX MOoAbEME, TPAHCMOPTUPOBAHMM WM MOHTaXKe, Harpysky OT MaccChbl
3/1€eMEHTOB cneayeT NPUHUMATb C KO3GPUUNMEHTOM ANHAMUYHOCTM, PABHbIM:

1,60 - npu TpaHCNOPTUPOBAHUMU,
1,40 - npn nogbeme 1 MOHTaxe.

[onyckaetca npuHMMaTb 6onee HU3KME, OBOCHOBaHHble B YCTAaHOBJIEHHOM MOPALKE,
3HaYeHMA KOIPOUUMEHTOB AUHAMUYHOCTHU, HO He HUKe 1,25.

5.1.7 Mpn pacyetax OETOHHbIX W KeNe300eTOHHbIX KOHCTPYKUWIM credyeT YyYuTblBaTb
0CODEHHOCTU CBOWMCTB Pas/NiN4YHbIX BUAOB OeTOHa M apmaTypbl, BAUSHUA Ha HUX XapakTepa
Harpy3Kku 1 OKpyKatoLen cpesbl, cnocoboB apmMMpPOBaHUA, COBMECTHOCTb PaboTbl apmaTypbl U
6eTtoHa (NpM HaAMuMM UM OTCYTCTBMM CLENJeHUA apmaTypbl C OeTOHOM), TexHONOoruto
N3roTOBNEHUA KOHCTPYKTUBHbIX TUNOB KeNe306eTOHHbIX 91eMEHTOB 34aHUI U COOPYKEHUN.

5.1.8 PacyeT npeaBapuTe/IbHO HaNpPAXKEHHbIX KOHCTPYKLUWIM cieayeT Npon3BoAUTb C Y4ETOM
Haya/ibHbIX (NpeaBapuUTe/ibHbIX) HaNpPAXKeHU n gedbopmauunii B apmatype M 6eToHe, notepb
npeaBapuUTENIbHOrO HaNPAXKEeHMUA N 0CObEeHHOCTEN nepesaym NpeaBapUTENbHOTO HanpAXKeHUs
Ha 6eToH.

5.1.9 B MOHO/IUTHbIX KOHCTPYKUMAX O0/XKHA OblTb obecneyeHa NPOYHOCTb KOHCTPYKLUMU C
yyeTom pabounx weos HeTOHMPOBAHUSA.
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5.1.10 Mpw pacyeTe cbOpPHbIX KOHCTPYKLMIA A0/XKHA BbITb 06ecneyeHa NPOYHOCTb Y3/10BbIX U
CTbIKOBbIX COMPSAXEHU COOPHbIX 3/1EMEHTOB, OCYLLECTBIEHHbIX NYTEM COEANHEHUS CTa/IbHbIX
3aKNafHbIX AeTasieit, BbiNyCKOB apMaTypbl M 3aMOHO/IMYNBAHMA BETOHOM.

5.1.11 Mpwn pacuyeTe NAOCKMX WU MPOCTPAHCTBEHHbIX KOHCTPYKUUIA, NOABEpraemMblX CUN0BbIM
BO34ENCTBMAM B [BYX B3aMMHO NepneHAVKYAAPHbIX HanpaBiaeHuaX, paccmaTpuBaloT
OTAe/IbHble, BblAENEHHbIE W3  KOHCTPYKUMM MNAOCKME WAM  NPOCTPAHCTBEHHble Masble
XapaKTepHble 3/IEMEHTbI C YCUIUAMM, AeNCTBYOWMMM NO BOKOBbIM CTOPOHAM 3/1ieMeHTa. Mpwn
HANMYMKU TPELWMH 3TU YyCUAMA ONpeaenaloT C YY4ETOM pPaACMONONKEHMA TPELMH, KeCTKOCTU
apmaTypbl (0CEBOM U TAHTEHUMANBHOM), }KECTKOCTU BETOHa (MeXAay TpelmnHamm 1 B TpeLmMHax)
W Apyrux ocobeHHocTel. Mpu OTCYTCTBUM TPELMH YCUAUA ONpeaenatoT Kak Ana ChAOLWHOro
Tena.

JonycKkaeTtca npu HaAMuuM TPELMH onpeaenaTb YCUINS B NPeanooKeEHUN ypyron paboTsbl
enes3obeToHHOro 3fIeMeHTa.

PacyeT 23nemMeHTOB cneayeT MpouM3BOAUTb NO  Hambosee OMacHbIM  CEYEHUAM,
PaCMONOMKEHHbIM MOA, YI/IOM MO OTHOLIEHWIO K HAMpaB/ieHUIO AENCTBYIOWMX Ha 31eMeHT
YCUANIM, Ha OCHOBE pacyeTHbIX MOZeNel, yyuTbiBalowmx paboTy pacTAHyTOM apmaTypbl B
TpewuHe UM paboTy O6eToHa MeXxay TpewmHamu B YC/IOBUSAX MJIOCKOTO HanpsiXKeHHOro
COCTOAHUA.

5.1.12 PacyeT NNAOCKMX M NPOCTPAHCTBEHHbIX KOHCTPYKLUMIA A0MNYCKaeTcAa Npou3BOANTb ANA
KOHCTPYKLMKN B LLEIOM Ha OCHOBE MeToAa NpeaenbHOro paBHOBECUA, B TOM YUCAE C Yy4EeTOM
0ePopMMPOBAHHOTO COCTOAHMA K MOMEHTY pa3pyLUeHus.

5.1.13 Mpw pacyeTe MACCUMBHbIX KOHCTPYKLUMIM, NOABEPraemMbIX CUNOBbIM BO3LENCTBUAM B
Tpex B3aMMHO MepneHAUKYNAPHbIX HanpaB/ieHUAX, PacCMaTPUBAlOT OTAe/IbHble BblAeNeHHble
N3 KOHCTPYKLUMWN Manble 06beMHble XapaKTepHble 3/1eMEHTbl C YCUAUAMMU, AEeNCTBYIOWMMM NO
rpaHam 3snemeHTa. [pyM 3TOM ycuAMA CcaedyeT onpeaenAatb Ha OCHOBE NpPeanocbiioK,
aHaNOTMYHbIX MPUHATBIM ANA NNOCKUX 3N1eMeHTOoB (cm. 5.1.11).

PacueT 23nemeHTOB c/ledyeT Mpou3BOAUTL MO Hambonee OMacHbIM  CEYEHUAM,
PacnoNOXKEeHHbIM MOA, YI/IOM MO OTHOWEHWIO K HamnpaBleHWUI0 AENCTBYHOLMX Ha 3/1eMEHT
YCUNUIA, Ha OCHOBE pPaCYETHbIX MOAENEeN, yduTbiBaloWMx paboTy 6GeToHa M apmaTypbl B
YCNOBUAX 06 BEMHOIO HanPAXKEHHOr0 COCTOAHMUA.

5.1.14 [InA KOHCTPYKLWIA CNOXHOWN KOoHdUrypaumm (Hanpumep, NPOCTPaHCTBEHHbIX) Kpome
pacyYeTHbIX METOA0B OLEHKM Hecylen cNoCoObHOCTU, TPELWMHOCTOMKOCTM N AedOpPMaTUBHOCTU
MOTYT ObITb MCNOJIb30BaHbl TaK}XKe Pe3ybTaTbl UCMbITAHMA GU3NYECKUX MOAENEN.

5.2 TpeGoBaHus Kk pacuyery 0€TOHHBIX U KeJ1e300€TOHHBIX 3JIEMEHTOB 10 MPOYHOCTH

5.2.1 PacyeT 6€TOHHbIX 1 }Kene3obeTOHHbIX 31eMEeHTOB NO NPOYHOCTU NPON3BOOAT:

No HOPMa/ibHbIM CEYEHUAM (NPU AENCTBUU U3TMBAIOWMX MOMEHTOB U NPOAO/bHbIX CUA) - NO
HenMHelHol aedopmMaLMoHHONW Mogenn. [Ana NpocTbiX TUNOB Kene306eTOHHbIX KOHCTPYKLUNA
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(npAmoyronbHOro, TaBpOBOrO W ABYTaBPOBOrO CEYEHUM C apMaTypoi, PaACMONONKEHHON Y
BEPXHEM W HUMKHEWN TrpaHer ceyeHus) [AOMNYCKAeTCsA BbIMNOMHATbL pacyeT Mo npeaesibHbim
ycunmam;

MO HAK/OHHbLIM CeyeHMAM (Mpy AeNCTBUM MOMEpPEeYHbIX CWA), MO MPOCTPAHCTBEHHbIM
ceyeHMAM (Npu AEeNCTBUN KPYTALLMX MOMEHTOB), Ha MECTHOEe AEeWCTBME Harpysku (MmecTHoe
CXKaTWe, NPoLaBANBAHME) - NO NPeAe/ibHbIM YCUAUAM.

PacyeT No NPOYHOCTU KOPOTKUX KeNe300ETOHHbIX 31EMEHTOB (KOPOTKUX KOHCOIeN U apyrux
3N1EeMEHTOB) NPOU3BOAAT Ha OCHOBE KapKaCHO-CTEPXKHEBOM MOAENMN.

5.2.2 PacyeT no NPO4YHOCTU GETOHHbIX M ¥enes3obeToHHbIX 3/1eMeHTOB No npegenbHblMm
ycnnamam npoumsBoaAaAt M3 ycaosuAa, 4To ycuame OT BHEWHUX HArpysok “ BO3A€VICTBMI‘;1 F B
pacCcMaTpmnBaemMom cev4eHnn He A0/1XKHO npeBbiwaTb NpeaesibHoro ycunana Furt, KOTOpPOE MOXKET
6bITb BOCNPUHATO 3/1IEMEHTOM B 3TOM Ce4YeHUU

F < Fun. (5.1)
Pacuer 69TOHHbIX 3/1eMEeHTOB No NPOYHOCTU

5.2.3 beToHHble 3nemMeHTbl B 3aBUCMMOCTM OT YC/NOBUMA MX paboTbl M TpeboBaHWi,
npeabABAAEMbIX K HUM, CieyeT paccyuTbiBaTb MO HOPMA/bHbIM CEYEHMAM NO NpenesbHbIM
yennmam 6e3 yyeta (cm. 5.2.4) nam ¢ yyetom (cm. 5.2.5) conpoTuBaeHus HeToHa pacTAHYTOM
30HblI.

5.2.4 be3 y4yeTa coMNpoTMBAEHMA OeTOHa pPacTAHYTOM 30Hbl NPOU3BOAAT pacyeT
BHELEHTPEHHO CXKaTbIX BETOHHbLIX 3/1IEMEHTOB NPWU 3HAYEHUAX IKCLUEHTPUCUTETA NPOAObHON
CuAbl, He npeBblwakowmx 0,9 paccTosHMA OT LEHTPaA TAXKECTU ceyeHua A0 Hambonee cKaToro
BONOKHA. lpn 3TOM npeaenbHOe yCcuUaMe, KOTOPOe MOXKeT ObiTb BOCMPUHATO 31EMEHTOM,
onpeaenAlT MO pPacyeTHbIM  COMPOTUBAEHUAM 6eToHa CKaTu R, pPaBHOMEPHO
pacnpeaeneHHbIM NO YCNOBHOM CXKATOM 30HE CeYEeHUA C LEHTPOM TAMKECTM, COBMAZAILMM C
TOYKOW NPUNOKEHWNA NPOAOBHON CUbI.

[N MacCMBHbIX BETOHHbIX KOHCTPYKLUUIA cneayeT NPUHMMATb B CXKaTOW 30HE TPeyro/ibHyto
3MNIOPY HaMNPAMKEHWI, HE NPEBbILIAMLNX PACYETHOIO 3HaY€HUA CONPOTMBIEHUA BeToHa CXKaTUlo
Rp. Mpn 3TOM 3KCLEHTPUCUTET NPOAO/IBbHOM CUNbl OTHOCUTENbHO LEHTPA TAXKECTU CeYeHUs He
AoMmKeH npesblwatb 0,65 paccToOAHWA OT LIEHTPA TAXECTM A0 Haubosiee CXKaTOro BOJIOKHA
6eToHa.

5.2.5 C yyeTom cONpoOTUBNEHUNS BETOHA PACTAHYTOM 30HbI NPOU3BOAAT PacyeT BHELEHTPEHHO
C’KaTbIX BETOHHbIX 3/IEMEHTOB C 3KCLLEHTPUCUTETOM MPOAO/IbHON CU/bI, BONbLIMM YKa3aHHOTO B
5.2.4 HacTosWero pasgena, u3rmbaembix OETOHHbIX 3/1€MEHTOB (KOTopble AO0MNycKalTcs K
NPUMEHEHMIO), A TaKXKe BHELLEHTPEHHO CXKaTbIX 3/1IEMEHTOB C 3KCLLEHTPUCUTETOM MPOA0/bHOM
CUAbI, PaBHbIM YKa3aHHOMY B 5.2.4, HO B KOTOPbIX N0 YCI0BMAM 3KCM/yaTaLumM He A0MycKaeTcs
obpasoBaHue TpewmH. MNpu 3TOM NpeaenbHoe YCUaMe, KOTOPOE MOMKET 6biTb BOCMPUHATO
CEeYEHMEM 3/IEMEHTA, ONPEAENAIOT KaK ANs YNPYroro Tena Npu MakCMMa bHbIX PacTArMBaoWwmx
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HanpAXeHUAX, paBHbIX paCc4eTHOMY 3HA4YEeHUNIO CONPOTUBNIEHUA 6eToHa 0oCceBOMY pPaCTAXKEHUIO
Rpt.

5.2.6 lpu pacyeTe BHELEHTPEHHO CXKaTbiX OETOHHbIX 3/IEMEHTOB C/AeAyeT Y4YUTbIBaTb
B/INSIHWE NPOAO0IbHOIO U3rnba n cay4yamHbIX IKCLLEHTPUCUTETOB.

Pacuert kene306eTOHHbIX 3/1IEMEHTOB MO NPOYHOCTU HOPMA/IbHbIX CEYEHU N

5.2.7 PacueT »ene3obeToHHbIX 31eMEHTOB MO NpPeAesbHbIM YCUANAM cneayeT NPoBOAUTb,
onpeaensan npeaesibHble YCUANA, KOTOPbie MOTyT ObITb BOCMPUHATHI GETOHOM M apmaTypoi B
HOPMa/IbHOM CeYEHUN, UCXOAA U3 CIeAYHOLLMNX NMONOKEHNIA:

conpoTueaeHmne 6eToHa PaCTAXKEHUIO NMPUHUMAKOT PABHbIM HYHO,

conpotmBsieHne BeToHa CXKaTUIO NMPEACTaBASETCA HaMNpPAKEeHUAMM, PaBHbIMKU PacYETHOMY
CONPOTUB/IEHMIO BETOHA CXKATUIO U PaBHOMEPHO pacnpeneeHHbIMM Mo YCIOBHOM CKaToM 30He
beToHa;

pactarneaouime wmn CKumakoulnme HanpaxeHna B apmaTtype NpUHMUMAKOTCA He bonee
PaCY4ETHOIo CONPOTUBNEHNA PACTAXKEHUIO U CHKATUIO COOTBETCTBEHHO.

5.2.8 PacyeT Kene3obeTOHHbIX 3/1eMEHTOB MO HeAuHenHon aAedopMauMOHHOW MoAaenu
NPou3BOAAT Ha OCHOBE AMarpamm COCTOAHWA 6eToHa M apmaTypbl, UCXOAA M3 TUNOTE3bI
NNIOCKUX CeYeHUn. Kputepmem MNPOYHOCTM HOPMA/bHbIX CEYEHMI ABNAETCA AOCTUNKEHMe
npeaenbHbIX OTHOCUTEIbHBIX Aedopmaumii B GeToHe Uau apmatype.

5.2.9 NMpwu pacyeTe BHELEHTPEHHO CXKaTbIX ene306eTOHHbIX 3/1IeMEHTOB C/leAyeT YYnTbIBaTb
CNYYaAMHbIN SKCLUEHTPUCUTET U BAUAHME NPOAO0/IbHOIO U3rnba.

Pacuer kene306eTOHHbIX 3/1IEMEHTOB MO NPOYHOCTU HAK/IOHHbIX CEYEeHUIA

5.2.10 Pacyer Kenes3obeTOHHbIX 3/1€EMEHTOB MO MNPOYHOCTU HAKNOHHbIX CeYeHUM
NPOW3BOAAT: MO HAKNOHHOMY CEYEHUIO Ha AeNCTBME MNOMepeyHON CWbl, MO HAKAOHHOMY
CEeYEHUIO Ha AencTBMe U3rnbaroLero MOMeHTa U No Noa0Ce MeXAY HAKNOHHBIMU CeYEHUAMMU
Ha OaencTBMe NonepeyvyHom cubl.

5.2.11 MNpwn pacyeTe *KenesobeTOHHOro 31eMeHTa Mo MPOYHOCTU HAKNOHHOIO CeYeHUs Ha
OeNCTBME TMONEpPeyYHor Ccuabl NpPeaenbHy0 MOMEPEYHYD CUAY, KOTopas MOMKET ObiTb
BOCMPUHATA 9/1eMEHTOM B HAK/IOHHOM CeYeHUN, cneayeT onpeaenaTb Kak CyMmy npeaenbHbixX
MOMepeYHbIX CWJ, BOCMPUHUMAEMbIX OETOHOM B HAKNOHHOM CEYEHUM U MOoNepeyHon
apMaTypoi, nepeceKatoLlei HAKNOHHOE CeYeHMe.

5.2.12 Mpwn pacyeTte Xene3obeToOHHOro 3n1eMeHTa Mo NPOYHOCTU HAK/IOHHOFO CeYeHUs Ha
aenctene mnsrnbatrowero MomeHTa npeaenibHbli MOMEHT, KOTOPbIA MOXET ObiTb BOCMPUHAT
3/1EMEHTOM B HaK/IOHHOM CEYEHUMW, CielyeT ONpeaensTb Kak CYMMy npeaenbHbiX MOMEHTOB,
BOCMPUHUMAEMbIX MepeceKalowel HaKAOHHOe CeyYeHue MNpPoAOo/IbHOM U MonepeyvyHol
apMaTypoi, OTHOCUTENIbHO OCW, NPOXOAALLEN Yepe3 TOYKY MPUNOKEHUS PaBHOAEMCTBYIOLLEN
YCU/INI B C}KATOM 30HeE.
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5.2.13 Mpwn pacyeTe Kenes3obeTOHHOro 3N1emMeHTa MO MONOCE MEXKAY HaAKNOHHbIMU
CEYEHUAMM Ha LENCTBME MOMEPEYHON CUAbI NPEAENbHYHO NMOMEePEeYHY CUY, KOTOpas MOXKeT
6bITb BOCMPMHATA 3/1EMEHTOM, CAeAyeT OnpeaenaTb WUCXo4s M3 MPOYHOCTM HAKIOHHOWM
6ETOHHOM MOJIOChl, HaxoAAlWEeNca Noa BO34ENCTBMEM CHMUMAOLWMX YCUAUK BAONAb NOJIOCHI U
pacTArMBaloLMX YCUANI OT NONEepPeYHON apmMaTypbl, NepeceKatowen Hak/I0HHY Noocy.

Pacuert }kene3o6eToHHbIX 3/1IEMEHTOB NO NPOYHOCTU NPOCTPAHCTBEHHDbIX ceyeHuit

5.2.14 NMpu pacyeTe Kene3obeTOHHbIX 3/1EMEHTOB MO MPOYHOCTU MPOCTPAHCTBEHHbIX
CeYeHUW NpeaenbHbld KPYTAWMA MOMEHT, KOTOPbIM MOXKET OblTb BOCMPUHAT 3N1EMEHTOM,
cnepyet onpefenATb KaK CyYMMYy NpeaenibHbIX KPyTAWMX MOMEHTOB, BOCMPUHUMAEMBbIX
NPoAO/IbHOM M NMONepeyYHON apMaTypoi, PACNONOKEHHON Y KaXKaoW rpaHn sanemeHTa. Kpome
TOro, cneayet NPOU3BOAUTL PAcyeT MO MPOYHOCTU Kene3obeTOHHOro snemeHTa nNo 6eToHHOM
Nnosioce, PaCNONIOKEHHON MeXAy NPOCTPAHCTBEHHBIMU CEYEHUAMM U HAXOAALLENCA MOA
BO34,EMNCTBMEM CXHMMAOLWMNX YCUNUIMA BAOIb NONOCHI U PACTATMBAOLWMX YCUAUI OT NOMNEpPeYHOM
apMmaTypbl, NepeceKatoLLert Noaocy.

Pacuert }kene3o6eToHHbIX 3/1IEMEHTOB Ha MeCcTHoe p,eﬁcrsue Harpyskum

5.2.15 Mpwn pacyeTe Kene3obBETOHHbIX 3/1EeMEHTOB Ha MECTHOEe CXKaTue npeaenbHyH
CKMMAIOLLYIO CWUly, KOTOpasa MOXKeT ObiTb BOCMPUHATA 3/IEMEHTOM, C/leAyeT onpeaensaTtb
McXoan M3 conpoTuBAeHUA 6eToHa NpM 06BEMHOM HanpAKEHHOM COCTOSIHUW, CO34aBaeMOM
OKpYy»Katowmm 6eTOHOM 1 KOCBEHHOM apMaTypoil, eCi OHA YCTaHOB/EHa.

5.2.16 PacyeT Ha npogasnvMBaHMe NPOU3BOAAT AS1A MJOCKUX XKene3obeTOHHbIX 31eMEHTOB
(nAnT) Npu aencTBMM cocpenoTOYEHHbIX CUbl U MOMEHTA B 30He NpogasnamBaHus. MNpeaenbHoe
yCUNMe, KOTOPOEe MOMET OblTb  BOCMPUHATO  KEeNe300eTOHHbIM  3/1EMEHTOM  NpwU
NpoAaB/AMBAHUM, CneayeT onpeaenaTb Kak CyMMy npegenbHbiX YCUAUW, BOCNPUHMMAEMbIX
6eTOHOM M NoNepeyHOoM apMaTypPOn, PacnooKeHHON B 30He NPOAABAMBAHMA.

5.3 TpeGoBaHusl K pacuery Kej1e300eTOHHBIX 3JIEMEHTOB 110 00Pa30BAHMIO TPEIIMH

5.3.1 PacyeT XKenes3obeToHHbIX 31eMeHTOB MO 06pa3oBaHUIO HOPMasbHbIX TPELWMH
npousBoAAT MO MNpPeaenbHbIM YCUAUAM WAW MO HeAUHelHon aedbopMaLMOHHON Moaenu.
PacyeT no 06pa3oBaHNIO HAKNOHHbIX TPELLUH NPOM3BOAAT NO NpeAe/IbHbIM YCUANAM.

5.3.2 Pacuyetr no ob6pasoBaHMiO TPELLMH Xene300eTOHHbIX 31eMEeHTOB MO npeaesbHbIM
YyCUIMAM NPOU3BOAAT U3 YC/I0BUA, MO KOTOPOMY YCU/IME OT BHELLUHWUX HAarpy3oK 1 BO34eNCcTBumn F
B PAacCMATPMBAEMOM CEYEHUW He [O0/MKHO NpeBblwaTb NpPefesbHoro yeunma Fecur, KOTOpOE
MOXET ObITb BOCMPUHATO Kene306eTOHHbIM 31eMEHTOM NPU 06Pa30BaHNM TPELLUH.

F< Fcrc,ult- (52)

5.3.3 TpepenbHoe ycuane, BOCNPUHMMAEMOE KeNe306ETOHHbIM 3/1eMEeHTOM Npwu
06pa3oBaHMM  HOPMa/bHbIX  TPELWWH, cneayeT onpefensaTb  WUCXOAA M3 pacyeTa
ene3obeToHHOro a/1IeMeHTa KaK CM/IOWHOro Tesa € yd4eTom ynpyrmx gebopmauunii B apmaType
N Heynpyrux aedopmaumi B pacTAHYTOM U CKaTOM BeTOHe MPW MaKCMMAJIbHbIX HOPMabHbIX
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PacTArMBAIOWMX HAMPAMKEHUAX B OETOHe, PaBHbIX PACYETHbIM 3HAYEHUSAM COMPOTUBAEHUA
6eToHa oceBOMY PaCTAKEHUIO Rpt.ser.

5.3.4 PacyeTt Xene3obeTOHHbIX 3/1eMeHTOB MO 06pPA30BAHUID HOPMA/IbHbIX TPELWMH MO
HennHelnHo AedopMaLMOHHON MOAENN NPOM3BOAAT HA OCHOBE AuarpaMm COCTOAHMUA
apmMaTypbl, PACTAHYTOrO W C)aToro 6eToHa W rMnoTesbl MNOCKUX CcedyeHuin. Kputepuem
06pa3oBaHMA TPELWNH ABNAETCA AOCTUXNKEHMEe NpeaenbHbiX OTHOCUTE/NbHbIX Aedopmaunit B
pacTaHyTom 6eToHe.

5.3.5 MpeaenbHoe ycuame, KOTopoe MOMKET BbITb BOCMPUHATO Kene306eTOHHbIM 3/1eMEHTOM
npu 06pasoBaHMM HAKNOHHbLIX TPEWMH, cneayeT oOnNpeAensaTb WCXoAa W3 pacyeTa
ene306eTOHHOro 3/1eMeHTa KakK CM/IOWHOro yNnpyroro Tefa U Kputepumsa npoYyHocT1 6eToHa npu
N/IOCKOM HanpsaXeHHOM COCTOSIHUM «CXKaTMe-PacTaXKeHne».

5.4 TpeGoBaHusl K pacyery Kej1e300eTOHHBIX 3JIEMEHTOB 110 PACKPBITHIO TPEIUH

5.4.1 PacyeT Kenes3obeTOHHbIX 31EMEHTOB MNPOMU3BOAAT MO PACKPbITUIO Pa3MYHOro BMAA
TPELWMH B TEX CNy4YanX, KOr4a pacyeTHas NpoBepKa Ha 0bpa3oBaHMe TPELLMH NOKasbiBaeT, YTo
TpeLwmHbl 06pasytoTcs.

5.4.2 PacyeT MO PacKpbITUIO TPEWwUH MNPOU3BOAAT M3 YCI0BMA, MO KOTOPOMY LWMPUHA
PacKpbITUA TPEewWwMH OT BHELWHEN HarpysKuM dec HE [OO/KHA NPeBOCXoguTb NpenenbHo
AOMYCTUMOTO 3HaYEHUA LWMPUHbI PACKPLITUA TPELMH ercult.

Acre < Aere,ult. (53)

5.4.3 LlLUMpUHY pacKpbITUA HOPMA/bHbIX TPELLMH ONPeaensaioT Kak npousseaeHue cpeaHnx
OTHOCUTENbHbIX Aedopmaunii apmaTypbl Ha y4acTKe MeXKAy TPewMHamMu W OJWHbI 3TOro
yyacTKa. CpeaHue oTHOCUTeNbHble AedopMaunmn apmaTypbl MeXay TPEWMHaMU onpeaensatoT ¢
yyeTom paboTbl pacTtAHyToro 6eToHa mexay TpewuHamu. OTHocuTenbHble aedopmauun
apmaTypbl B TpelMHe onpeaenatoT U3 YCI0BHO YNPYroro pacyeTa Xene3obeToHHOro 3/1eMeHTa
C TPeWuHamMM C MCNOoNb30BaHWEM NpPUBEAEHHOro Moayna aedbopmauumu cCKaToro 6eToHa,
YCTAaHOB/IEHHOTO C YY4E€TOM BAMAHMA Heynpyrux aedopmaumnii 6eToHa CKaToW 30HbI, UAKU MO
HenvHenHon aedbopMauMOHHOW MoZenu. PaccTosHue MexKay TpewmHaMu onpesensoT U3
YyCNOBMA, NO KOTOPOMY PasHOCTb YCUAWNIM B NPOAO/NbHON apmaType B CEYEHUU C TPELLUHON U
MeXay TpelmMHaMn A0KHA BblTb BOCNPUHATA YCUAUAMM CLUENEHMA apMaTypbl C 6ETOHOM Ha
[O/IVHE 3TOro y4YacTKa.

LUMPUHY pPacKpbITUA HOPMAJIbHbIX TPELWMH cneayeT onpeaensaTb C YY4ETOM XapakTepa
AEeNCTBMA HArpy3Kn (NOBTOPAEMOCTH, AJINTENBHOCTU U T.M.) U BUAA Npoduaa apmaTtypbl.

5.4.4 MpegenbHO AONYCTUMYIO WWPUHY PacKpPbITUA TPELWMH dercuir CNeAyeT yCTaHaBAMBATb
NCX0AA U3 3CTETUYECKMX COODparKeHNM, Hannuma TpeboBaHNt K NPOHNLAEMOCTU KOHCTPYKLNIA,
a TaKXe B 3aBUCMMOCTM OT AJINTENIbHOCTU AEUCTBMA HArpys3Ku, BMAA apMaTypHOM CTaan U ee
CK/IOHHOCTU K Pa3BUTUIO KOPPO3uKM B TpeLLmHe (¢ ydyeTom CIM 28.13330).

NormaCS® (NRMS10-03623) WWW.normacs.ru 16.05.2013 17:05


normacs://normacs.ru/10573?dob=41365.000012&dol=41410.711586

CN 63.13330.2012 BeToHHbIe 1 }ene306eToHHbIe KOHCTPYKUUKU. OCHOBHbIE MO0XEHUA 19

5.5 TpeGoBanusl K pacuery xKejie300eTOHHBIX JJ1eMEHTOB 10 AedopManusiv

5.5.1 Pacuet kene3o0b6eTOHHbIX 3N1eMeHTOB No Aepopmaunam NPou3BOJAT M3 yCAOBMA, NO
KOTOPOMY NpOrnbbl MM NepemelLeHUA KOHCTPYKUWIA f OT AeMCTBUA BHELWHEW Harpysku He
AOJ/IKHbI NPEBbIWATL NPeAeNbHO AONYCTUMbIX 3HAYEHUIA NPOTMB0B UAKN NepeMeLLeHWN fui.

< fur. (5.4)

5.5.2 Mpormbbl MAn nepemeLLeHnn KenesobeToHHbIX KOHCTPYKLMI onpeaensatoT no obwmm
npaBuaaMm CTPOUTE/IbHOW MEXAaHWKM B 3aBUCMMOCTU OT WM3MMOHbIX, CABUIOBbIX M OCEBbIX
AedOPMALMOHHBIX XapPaAKTEPUCTUK Kene3obeTOHHOro 3/1eMeHTa B CEeYEHUAX MO ero AjnHe
(KpmBM3Ha, yrabl cagura v T.4.).

5.5.3 B Tex cnyyanx, korga npormbbl ene3obeToHHbIX 3/1eMeHTOB B OCHOBHOM 3aBUCAT OT
n3rnbHbix aedpopmaumin, 3Ha4yeHUs nNpornbos onpeaenAarT NO KPMBU3HAM 3JIEMEHTOB UM MO
YKECTKOCTHbIM XapaKTEPUCTUKAM.

KpuBM3HY Kene3obeToOHHOro 3n1emMeHTa onpeaenaloT Kak 4acTHoe AeneHusa usrnbatoliero
MOMEHTa Ha YECTKOCTb ¥e/1e306eTOHHOro ceveHuns npu nsrube.

KecTKocTb paccmaTpuBaemoro cevyeHUA Kene3obeToHHOro 3semeHTa onpeaenaAwT no
06LWMM NpaBuaaM CONPOTUBAEHUA MAaTEPMANIOB: ANA CeYeHUn 6e3 TPeLmH - Kak ANA YCI0BHO
YyNpYyroro Cn/OWHOro 3/eMeHTa, a AN1A CEYEHUA C TPEeLWMHAMU - KaK AR YCAOBHO YNpyroro
3NeMEHTa C TpewmuHamu (NPUHUMAs JSIMHEWHYIO 33aBUCUMMOCTb MEXAY HAMNPAXKEHUAMU U
aedopmaumamm). BauAaHue Heynpyrux pedopmaumii 6€ToHa y4MTbIBAIOT C  MOMOLLbIO
npusegeHHoro moayna gebopmaumii 6eToHa, a BAMAHUE PaboTbl pacTAHYTOro 6eToHa mexay
TPEeLWMHAMM - C NOMOLLbIO NPUBEAEHHOTO MoAynA AedopMaLLUin apmMaTypbl.

Pacuetr agedopmaumii KenesobeToHHbIX KOHCTPYKLNI C Y4eTOM TpPeLLnH NpousBodAaT B TeX
CNy4Yasx, Koraa pacyeTHas MpoBepKa Ha obpa3oBaHMe TPEeWMH MOKa3biBaeT, YTO TPEeLLUHbI
obpasytoTca. B npoTtMBHOM cnydae npou3BogAT  pacdeT  gedopmaumii  Kak - ans
Kene3zobeToHHOro anemeHTa 6€3 TpeLmH.

KpuBK3HY 1 NpoaonbHble AedpopmaLmm Kene306eTOHHOIo 31eMEHTA TaKXKe onpeaenatoT no
HeNMHeNHOW AedpopMaALMOHHON MOAENN WUCXOAS W3 YPaBHEHWI PABHOBECUMA BHELIHUX WU
BHYTPEHHUX YCWANN, OEWUCTBYIOWMX B HOPMA/ZIbHOM CEYEHWUW 3N1EeMEHTa, FMMnoTe3bl NAOCKUX
CeYeHu, Auarpamm coctofHMA 6eToHa 1 apmaTypbl U cpeaHux aedopmaunin apMmaTypbl Mexay
TpeWwmHamMm.

5.5.4 Pacuet gedopmauuii KenesobeToHHbIX 3N1EMEHTOB cneayeT NpousBoAUTb C YY4ETOM
ONUTENbHOCTU OENCTBMA HarpysoK, YCTaHaB/AMBAEMbIX COOTBETCTBYIOLWMMWU HOPMATUBHbIMU
OOKYMEHTaMMU.

MpW BbIMMCAEHMU NPOrMOOB KECTKOCTb YYACTKOB 3/1EMEHTA CAeAyeT OnpeaensaTb C y4eTom
HanNMYMA UAN OTCYTCTBUA HOPMA/bHbIX K MPOAO/bHOM OCU 3/1EMEHTA TPELWMUH B PACTAHYTOM
30HEe UX ceyeHus.
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5.5.5 3HauyeHMAa npeaenbHo AonycTMmbIX gedopmaunii NPUHUMAKOT B COOTBETCTBUMU C
yKasaHuamn  8.2.20. [puM  OelcTBUM  MOCTOAHHbLIX W BPEMEHHbIX AJUTENbHbIX W
KPaTKOBPEMEHHbIX HarpysokK nporub »ene3obeToHHbIX 3/1IEMEHTOB BO BCEX CAyYanX He A0XKeH
npesbiwaTtb 1/150 nponeta n 1/75 BbiNeTa KOHCONM.

6 MaTtepuaJibl 111 0€TOHHBIX H 7KeJ1€300€TOHHBIX KOHCTPYKIUii
6.1 beron

6.1.1 [1ns 6ETOHHbIX N »Kee300eTOHHbIX KOHCTPYKUUIA, NPOEKTUPYEMbIX B COOTBETCTBUUN C
TpeboBaHMAMM HacToALWEro cBoga NpaBuA, cneayeT NpeaycmMaTpyMBaTb KOHCTPYKLMOHHbIE
6EeTOHbI:

TAMKENbIA cpeaHei nAoTHOCTK oT 2200 Ao 2500 Kr/m3 BKAIOUUTENBHO;
Me/IKO3EPHUCTbIN cpegHel nnoTHocTh oT 1800 Ao 2200 kr/m3;
Nerkni;

AYEUCTDbIN;

HanpAraoLnii.

6.1.2 Mpn NPOEKTUPOBAHMN BETOHHbIX U Kene3006eTOHHbIX COOPY*KEHUI B COOTBETCTBMU C
TpeboBaHMAMM, NPEabABAEHHbIMU K KOHKPETHbIM KOHCTPYKLMAM, AO/IKHbI ObITb YCTAHOB/EHbI
BUAO 6etoHa W ero HOpMUPyemble TMNoOKasaTtenn KadvectBa (FTOCT 25192, TOCT 4.212),

KOHTPO/IMpyeMble Ha MPOU3BOACTBE.

6.1.3 OCHOBHbIMM HOPMUPYEMBIMU U KOHTPOJIMPYEMbBIMU MOKasaTeNsaMM KadyectTsa H6eToHa
ABNAIOTCA:

K/1aCC NO NPOYHOCTU HA CxKaTue B;

KNacc o NPOYHOCTN Ha OCeBOeE pacTAXKeHue By
MapKa N0 MOPO30CTOMKOCTH F;

MapKa no BogoHenpoHuuaemoctn W;

MapKa no cpegHen NaAoTHocTK D;

MapKa Mo camoHanpa*KeHuto Sp.

Knacc 6eToHa no NPOYHOCTU Ha CKaTue B cOOTBETCTBYET 3HAaYeHU0 KYOWMKOBOM MPOYHOCTU
6eToHa Ha cxkatue, Mla, c obecneyeHHocTbio 0,95 (HopmaTMBHAA KyBMKOBaA MPOYHOCTD).

Knacc 6eToHa No NPOYHOCTM HA OCeBOe pacTAXKeHue B: COOTBETCTBYET 3HAUYEHMIO MPOYHOCTHU
6eToHa Ha oceBoe pacTaxeHue, MMa, ¢ obecneyeHHocTblo 0,95 (HOpmaTMBHAsA MPOYHOCTb
beToHa).
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[onycKaeTca NnpMHUMaTb MHOe 3HayeHne obecnevyeHHOCTN NPOYHOCTU BeToHa Ha cKaTue U
0oCeBOe pacCTa)KEHWE B COOTBETCTBMM C TpebOBaHMAMM HOPMATUBHbLIX [AOKYMEHTOB AN
OTAE/IbHbIX CNelManbHbIX BUAOB COOPYKEHNNA.

Mapka 6eToHa NO MOpPO30CTOMKOCTM F COOTBETCTBYET MMHMMANbHOMY YWUCAY LMKNOB
NepeMeHHOro 3aMopaXKMBaAHUA U OTTaUBaHUSA, BblAEPKMBAEMbIX 06PA3LLOM NPU CTaHAAPTHOM
UCMbITaHUMU.

Mapka 6eToHa Mo BoaoHenpoHuuaemoctu W cooTBeTCTBYeT MaKCMMas/ibHOMY 3Hau4yeHWto
nasneHunsa soabl (8 MMa - 101), BbiaeprkmBaemomy 6€TOHHbIM 06Pa3LLOM NPU UCMbITAHWUN.

Mapka 6eToHa no cpeagHel NAOTHOCTM D COOTBETCTBYET CpeAHEemMy 3HauYeHUo 06bEMHOM
Maccbl 6eToHa (Kr/m3).

Mapka Hanpsrawuiero 6eToHa NoO CcamoHanpAXeHuo npeacTasndetr cobolt 3HauyeHue
npeaBapuTeNbHOro HanpaxeHua B 6etoHe, MlMa, co3gaBaemoro B pe3y/ibTaTe ero paclmMpeHns
npu KoadpdpuumMeHTe NPoJoAbHOro apmupoBaHma W= 0,01.

Mpn HeobXxoAMMOCTM YCTaHABAMBAOT AOMONHUTENbHbIE MOKasaTe/Nn KavecTBa OeToHa,
CBA3aHHbIE C TENJIONPOBOAHOCTbLIO, TEMMNEPATYPOCTOMKOCTbIO, OTHECTOMKOCTbHO, KOPPO3UOHHOM
CTOMKOCTbIO (Kak camoro 6eToHa, Tak M HaxoZAllenca B Hem apmaTypbl), buonorunyeckomn
3alNTON U C ApyrMMKn TpeboBaHUAMM, NPeabABASEMbIMM K KOHCTpyKummn (CMN 50.13330, CN
28.13330).

Hopmupyemblie nokasatenu kayectsa 6eToHa f0MKHbI 6bITb 06ecneyeHbl COOTBETCTBYHOLLUM
NPOEeKTUpPOBaHNEM cocTaBa OETOHHOW cmecn (Ha OCHOBE XapaKTepPUCTUK MaTepuanos ANA
6eToHa W TpeboBaHWM K OETOHY), TexXHo/NOrmem npPUroToBaeHUA OETOHHOM cmecn U
npou3BoAcTBa  OETOHHbIX PaboT nNpu  M3roTOBAEHUMM  (COOPYKEHUM) BETOHHbIX W
KeNe30b6eTOHHbIX M3AENNN U KOHCTPYKUM. Hopmupyemble noKasaTenu KayectBa 6OeToHa
[O/IKHbI KOHTPO/IMPOBATLCA KaK B npouecce npom3BoacTBa paboT, Tak U HENOCpPeaCTBEHHO B
N3roTOBNEHHbIX KOHCTPYKLMAX.

Heobxoammble HOpmUpyemMble MOKa3aTenu KayectBa 6eToHa cnepyeT yCTaHaBAMBATb NpU
NPOEKTUPOBAHUN BETOHHbIX U Kene30beTOHHbIX KOHCTPYKLMA B COOTBETCTBMM C PAcYeTOM WU
YCNOBUAMW WU3FOTOBNEHWUA W IKCMyaTaLMM KOHCTPYKLMMA C Yy4ETOM Pas/INYHbIX BO3AENCTBUM
OKpyrKalowen cpeapl M 3alUTHLIX CBOMCTB OeTOHa MO OTHOLWEHWID K MPUHATOMY BUAY
apmaTypbl.

Knacc 6eTtoHa MO NPOYHOCTM HA CXKaTMe B HasHayaloT Aasa Bcex BMAOB OeTOHOB W
KOHCTPYKLNIA.

Knacc 6eToHa No NpoYHOCTM Ha OCEBOE pacTAXeHue B: Ha3HauyaloT B CAy4yasx, Korga 3Ta
XapaKTEPUCTMKA MMEET rNaBeHCTBYHOLLLEeE 3HaUYeHNe B paboTe KOHCTPYKLMU U ee KOHTPOAUPYHOT
Ha npou3BoAcTBe.

MapKy 6eToHa NO MOPO3OCTOMKOCTM F Ha3Ha4alT ANA KOHCTPYKLUMMWA, NOABEPratoLLmMXcs
BO34EMCTBUIO MEPEMEHHOI0 3aMOpPa*KMBaHMA U OTTaMBaHMA.
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Mapky 6eToHa no BOAOHENPOHULAEMOCTM W HasHa4yaloT ANA KOHCTPYKUUA, K KOTOPbIM
npeabaBAAloT TpeboBaHMA MO OrpaHMYEHMIO BOAONPOHNLAEMOCTH.

MapKy 6eToHa No CcamoHanpsXeHu HeobxoAMMO Ha3HayaTb AN CaMOHaMNpPAMKEHHbIX
KOHCTPYKLMIN, KOrAa 3Ty XapaKTepUCTUKY YYMTbIBAOT B pacyeTe W KOHTPO/IMPYIOT Ha
npousBoAcTBe.

6.1.4 [1ns 6ETOHHbIX N XKene30beTOoHHbIX KOHCTPYKLUUIM cieayeT npeaycmatpmsaTb OETOHbI
cneayroLmMxX KNaccoB U Mapok, NpMBeaeHHbIX B Tabamuax 6.1 - 6.6.

Tabnuua 6.1
BeToH Knaccbl o NpoYHOCTM Ha cxKaTue
Tarkenbin 6eToH B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40; B45;
B50; B55; B60; B70; B80; B90; B100
Hanpsratowmin 6etoH B20; B25; B30; B35; B40; B45; B50; B55; B60; B70

MenKo3epHUCTbIM BeToH rpynn:

A - ecrtecTtBeHHOro TBepaeHua wuau(B3,5; B5;B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40
noABeEPrHyTbIn TennoBon ob6bpaboTke
npu atmocdepHOM AaB/IEHUN

b - noaBeprHyTbii  aBToknaBHOM|B15; B20; B25; B30; B35; B40; B45; B50; B55; B60
o0bpaboTke

Nlerknit  6eToH MapoK nNo cpegHewn

NJOTHOCTH:
D800, D900 B2,5; B3,5; B5; B7,5
D1000, D1100 B2,5; B3,5; B5; B7,5; B10; B12,5
D1200, D1300 B2,5; B3,5; B5; B7,5; B10; B12.5; B15; B20
D1400, D1500 B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30
D1600, D1700 B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40
D1800, D1900 B15; B20; B25; B30; B35; B40
D2000 B25; B30; B35; B40

Auenctbiii 6eTOH NpU ABTOK/IaBHbIN HeaBToKNaBHbIN

MapKax no cpeaHei
NAOTHOCTHU:

D500 B1,5; B2; B2,5 -
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beToH Knaccbl N0 NPOYHOCTU Ha CxKaTue
D600 B1,5; B2; B2,5; B3,5 B1,5; B2
D700 B2; B2,5; B3,5; B5 B1,5; B2; B2,5
D800 B2,5; B3,5; B5; B7,5 B2; B2,5; B3,5
D900 B3,5; B5; B7,5; B10 B2,5; B3,5; B5
D1000 B7,5; B10; B12,5 B5; B7,5
D1100 B10; B12,5; B15; B17,5 B7,5; B10
D1200 B12,5; B15; B17,5; B20 B10; B12,5

Mopun3oBaHHbIN 6ETOH NpM MapKax no
cpeaHel NAOTHOCTH:

D800, D900, D1000 B2,5; B3,5; BS
D1100, D1200, D1300 B7,5
D1400 B3,5; B5; B7,5

MpumeuaHue - B HacToALeM cBOAE NPaBUA TEPMUHbI «NErKUiA BETOH» U «NOPU30BaHHbIN 6ETOH»
MCMO/Ib3YIOTCA COOTBETCTBEHHO A/ 0O03HAYEeHWA fierkoro GeTOHa MIOTHOM CTPYKTYPbl M JIETKOro
6eToHa NOPM30BaHHOM CTPYKTYpbl (CO CTENEHbIO NOPM3aLLMM CBbile 6 %).

Tabnunua 6.2 - Knaccbl 6eToHa No NPOYHOCTU Ha OCEBOE pacTAXKeHUue

beToH Knacc npoYyHOCTM Ha 0ceBoe pacTasKeHue

Taxkenbin, Hanpsaratowmin,|B0,8; B:1,2; B:1,6; B:2,0; B:2,4; B:2,8; B:3,2; B:3,6; B:4,0
MEeJIKO3EPHUCTbIN BETOHbI

Nerkunit 6etoH B:0,8; B:1,2; B1,6; B:2,0; B:2,4; B:2,8; B:3,2

Tabnuua 6.3 - Mapku 6eToHa N0 MOPO30CTOMKOCTHU

beTtoH MapKn No MOpO30CTONKOCTH
TAaXKenbin, HanpAratowmi n|F50; F75; F100; F150; F200; F300; F400; F500; F600; F700;
MEeJIKO3EPHUCTbIN 6ETOHbI F800; F1000
Nerkuin 6eToH F25; F35; F50; F75; F100; F150; F200; F300; F400; F500

AYencTblit 1 NOPU30BaAHHbLIV BETOHbI F15; F25; F35; F50; F75; F100

Tabnuua 6.4 - MapKku 6eToHa BOgOHENPOHUL,aeMOCTH

beToH MapKku no BoAONPOHULLAEMOCTH
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beToH MapKku no BogONPOHULLAEMOCTH

TAaxenbln, MeIKO3ePHUCTbIN 6ETOHDI W2; W4; W6; W8; W10; W12; W14; W16; W18; W20

Nerkunii 6etoH W2; W4; W6; WS8; W10; W12

NMpumeyaHue - [Ina Hanparawowero 6eToHa mapKa No BOAOHENPOHULAEeMOCTM obecneymnBaeTca He
HMKe W12 1 B NnpoeKTax MOXKeT He YKa3blBaTbCA.

Tabnuua 6.5 - Mapku 6eToHa no cpegHeit NNOTHOCTU

beTtoH MapKu no cpeaHen NAOTHOCTH

Nerkunit 6etoH D800; D900; D1000; D1100; D1200; D1300; D1400; D1500;
D1600; D1700; D1800; D1900; D2000

Avencrbint 6eToH D500; D600; D700; D800; D900; D1000; D1100; D1200

MNMopun3oBaHHbIM 6eToH D800; D900; D1000; D1100; D1200; D1300; D1400

Tabnunua 6.6 - Mapku 6eToHa N0 CAaMOHaNpPAXKeHU

beTtoH MapKn no camoHanpaxKeHuto

Hanpsratowmin 6eToH S00,6; Sp0,8; Spl; Sp1,2; Sp1,5; Sp2; Sp3; Sp4.

6.1.5 MpoeKTHbIN BO3pacT 6eToHa, T.e. BO3PaCT B KOTOPOM BETOH A0/1XKEH Npuobpectn Bce
HOPMMpPYEMbIE A/1A HEFO MOKa3aTeNu KayecTBa, HA3HAYalT NPU MPOEKTUPOBAHUN, UCXOAA U3
BO3MOXHbIX pPeanbHbIX CPOKOB 3arpy*KeHUA KOHCTPYKLNUIM NPOEKTHbIMWU Harpy3skamu, C y4eTom
cnocoba BO3BEAEHUA KOHCTPYKUMA U YCNOBUIM TBeEpAeHusa beToHa. lpu OTCYTCTBMM 3TUX
OaHHbIX Knacc 6eToHa yCcTaHaBAMBAlOT B NPOEKTHOM Bo3pacTe 28 cyT.

3HayeHne HOPMMPYEMbIX OTMYCKHOW M MepefaTodHOM NPo4YHOCTM 6eToHa B 3nemeHTax
COOPHBbIX KOHCTPYKUMI creayeT HasHayaTb B COOTBETCTBMM € [OCT 13015 M CTaHAAPTaMMU Ha
KOHCTPYKLMN KOHKPETHbIX BUAOB.

6.1.6 JnA »kene3obeToHHbIX KOHCTPYKUMI cnesyeT NPUMEHATb KNacc 6eToHa no npo4YHoCTU
Ha cXaTue He HuXKe B15.

Ona npeaBapuUTenibHO HAMNPAMKEHHbIX ene300eTOHHbIX KOHCTPYKUWIA Knacc 6eToHa no
NPOYHOCTM HA CXKaTue cnegyeT NPUHMMATb B 3aBUCMMOCTM OT BMAAQ M Knacca HanpAraemom
apmartypbl, HO He HUXKe B20.

MepenaToyHyto MPOYHOCTb GeToHa Rpp (MPOYHOCTL OEeTOHa K MOMEHTy ero obrKatus,
KOHTPOMPYEMAn aHa/IOTMYHO Knaccy 6eToHa No NPOYHOCTM Ha CXaTue) cieyeT Ha3HavyaTb He
meHee 15 Mla u He meHee 50 % NpUHATOro Kiacca 6eToHa No NPOYHOCTU Ha CxKaTue.

6.1.7 MenkosepHUCTbI 6eToH 6e3 cneunanbHOro 3KCNepUMEHTaNbHOrO 06OCHOBAHUA He
[ONYCKAeTCA NPUMEHATb N8R Kene3obeTOHHbIX KOHCTPYKLUMIA, NoABepralowmxca Bo3AencTemio
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MHOTOKPaTHO MOBTOPAIOWENCA Harpy3kn, a TaKXe AaAa npeaBapuUTelbHO HanpAXEeHHbIX
KOHCTPYKLMIA NPO/IeTOM CBbilwe 12 M Npu apMUpoBaHMM MPOBOIOYHON apMaTypoi Kiaccos B,
Bp M K.

Knacc menkosepHucToro 6eToHa No NPOYHOCTU Ha CXKaTue, MPUMEHAEMOro NS 3alWuTbl OT
Koppo3un n obecneyeHuma cuenseHma ¢ 6EeTOHOM HanpAraeMown apmaTypbl, PAacnoI0KEHHON B
nasax M Ha MOBEPXHOCTU KOHCTPYKLMMU, AO/XKEH BblTb He HUKe B20, a ANA MHBEKUMM KaHaANoB -
He HuXe B25.

6.1.8 MapKy 6eToHa NO MOPO3OCTOMKOCTU cnedyeT HasHayaTb B 3aBMCMMOCTM  OT
TpeboBaHU, NPEAbLABAAEMbIX K KOHCTPYKUMAM, pPeXuma WX 3KCnayaTauum W yCnoBuiA
OKpYKatollel cpeapl cornacHo CM 28.13330.

[nAa Haa3eMHbIX KOHCTPYKLMIN, nogsepraemblx aTMOCPepHbIM BO3LENCTBMAM OKpYKatoLLen
cpeabl NPY pacyeTHOM OTpULATeNbHOM TemnepaType HAPYKHOro BO34yxa B XON0AHbIN nepuog,
oT MuHyc 5 °C go muHyc 40 °C, npMHUMatoT MapKy 6eToHa N0 MOPO30CTOMKOCTM He HuKe F75.
Mpn pacyeTHOM TemnepaType HAPYKHOro BO3Ayxa Bblwe MUHYC 5 °C AnAa HaA3eMHbIX
KOHCTPYKLMIN MapKy 6eTOHa N0 MOPO30CTOMKOCTM HE HOPMUPYIOT.

6.1.9 Mapky 6eToHa No BOAOHENPOHMLAEMOCTM CleAyeT Ha3HayaTb B 3aBMCMMOCTU OT
TpeboBaHWI, MNPEeabABASEMbIX K KOHCTPYKLMAM, PEeXMMa MX IKCNAyaTauMuM W YCNOBUM
OKpY»KatoLen cpeabl cornacHo CM 28.13330.

[na  Haa3eMHbIX KOHCTPYKUWMI, noaBepraemblx aTtMochepHbIM BO3ZencTBMAM  Npu
pacyeTHOW OTpuLATENIbHOM TeMNepaType HapyKHOro Bo3ayxa Bbiwe MuHyc 40 °C, a TakXke ana
HapY)KHbIX CTEH OTanAMBaemMblX 34aHWA MapKy 6eToHa Mo BOAOHENPOHULAEMOCTM He
HOPMMUPYIOT.

6.1.10 OcHOBHbIMM NMPOYHOCTHbIMUN XaPaAKTEPUCTUKAMU 6eToHa ABnAOTCA HOPpMaTUBHbIE
3Ha4YeHUA:

conpoTuBneHnA 6eToHa OCeBOMY CXaTuto Rp,n,
conpoTuBneHnA 6eToHa 0CeBOMY PaCTAKeHUIO Rpin.

HopmaTuBHble 3HayYeHuUa conpoTMeBaeHua 6eToHa oOceBOMY CXaTuo (Npu3meHHasn
NPOYHOCTb) U OCEBOMY PACTAXKEHMIO (NPW Ha3HAaYEeHMM Knacca 6eToHa Ha NPOYHOCTb Ha cXKaTue)
NPUHUMAIOT B 3aBUCMMOCTM OT Kaacca 6eToHa Mo NPOYHOCTM Ha cxKaTue B cornacHo Tabauue
6.7.

Mpy Ha3HayeHUWU Knacca 6eToHa Mo MPOYHOCTU Ha OCeBOe pPaCTAXKeHWe B: HopMaTMBHblE
3HaYeHUA ConpPOTUBAEHUSA BETOHA OCEBOMY PACTAMKEHWUIO Rptn MPUHUMAIOT PABHbIMKU YNCOBOM
XapaKTEPUCTMKe Kacca beToHa Ha 0OCEBOE PACTANKEHMeE.

6.1.11 PacuyeTHble 3Ha4YeHWs CONPOTMBAEHMA OeToHa OCeBOMY CXaTuUl Rp M OceBOMY
pacTaXKeHUto Ry: onpeaenatoT no Gopmynam:
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= (6.1)

fa - (6.2)
3HayeHus KoapPpuLMeHTa HageKHOCTU MO BETOHY NPU CXKATUM Yp MPUHUMALOT PABHBIMU:

ONA pacyeTa Mo npeaebHbIM COCTOAHUAM NePBOM Fpynnbl:

1,3 - AnA TAXKEN0ro, MeJIKO3ePHMUCTOro, HanNpPAratoLLEro U 1erkoro 6eToHos;

1,5 - ans A4yencroro 6eToHa;

ANA pacyeTa no npeaenbHbIM COCTOAHUAM BTOpOM rpynnbl: 1,0.

3HayeHua KoadpdUUMEHTA HALENKHOCTM MO 6ETOHY NpPU  PACTANKEHUM Yp: MPUHUMAIOT
PaBHbIMMU:

AnAa pacyeTa no npegeibHblM COCTOAHUAM nepBoﬁ rpynnbl Nnpn Ha3dHa4YeHUK Knacca beToHa
MO NPOYHOCTU Ha CXKaTume:

1,5 - AnA TAXKEN0ro, MeJIKO3ePHMUCTOro, HaNpAratLLEro U 1erkoro 6eToHos;
2,3 - anAa ayencroro 6eToHa;

AnAa pacyeTa no npegeibHbiM COCTOAHNAM I'IGpBOVI rpynnbl Nnpu HadHa4YeHUK Knacca beToHa
NO NPOYHOCTU Ha paCTAXXeHUE:

1,3 - ANA TAXKENOro, MeNKO3ePHMUCTOro, HanNpPAratLLEro 1 1erkoro 6eToHoB;
ANA pacyeTa no npeaenbHbIM COCTOAHUAM BTOpoK rpynnbi: 1,0.

PacyeTHble 3HayeHMA CONpPOTUBNAEHMA O6eToHa Ry, Rb, Rbser, Rbtser (C OKpyrneHuem) B
3aBUCUMOCTM OT Kflacca 6eToHa Mo NPOYHOCTU Ha CXKATME U OCEBOE PaCTAXKEHWUE MPUBEAEHbI:
ANA npefaenbHbIX COCTOAHMIN NepPBOM rpynnbl - B Tabamuax 6.8, 6.9, BTOpon rpynnbl - B Tabanye
6.7.

6.1.12 B Heob6Xx0AMMbIX CAy4aAX pacyeTHble 3HAYEHMUS NMPOYHOCTHbIX XapaKTEPUCTUK BeToHa
YMHOXalOT Ha cneayrolme KoapPuumeHTtbl ycnosuin paboTbl Ve, yuuTbiBatowme ocobeHHOCTH
paboTbl 6eTOHa B KOHCTPYKLMK (XapaKTep HarpysKu, yCI0BUA OKPYKatoLLel cpeabl U T.4,):

a) Vb1 - ONA OGETOHHbIX M Kene3obeTOHHbIX KOHCTPYKUWUI, BBOAUMBIA K pPacYeTHbIM
3HAaYeHMAM COMNPOTUBAEHUA Ry U Rpr M y4uTbIBAOWMIN BAUAHWUE OAUTENbHOCTU AEeUCTBUA
CTaTUYECKOM HarpysKu:

Yb1 = 1,0 Npy HENPOAOMKUTENBHOM (KPaTKOBPEMEHHOM) AEUCTBUM HArpy3Ku;

vb1 = 0,9 nNpu Npoao/MKUTENbHOM (OANTENbHOM) AENCTBUM Harpysku. [na A4encrbix u
nopusoBaHHbIX 6eToHOB yp1 = 0,85;
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6) Vb2 - 4N BETOHHBIX KOHCTPYKLUMI, BBOAUMBIM K PACYETHbIM 3HAYEHUAM conpoTusaeHna Rp
M YYMTBIBAIOLLNI XapaKTep paspyLLIeHMA TaKUX KOHCTPYKLUMN, Vp2 = 0,9;

B) Vb3 - ANA BETOHHbIX U Kene306eTOHHbIX KOHCTPYKUNM, BETOHMPYEMbIX B BEPTUKA/IbHOM
NOMIOXKEHUN NpU BbicoTe cnos 6eToHMpoBaHMA cBbiwe 1,5 M, BBOAMMbBIA K pacyeTHOMY
3HayeHUto conpoTusaeHunsa 6etoHa Ry, yp3 = 0,85;

r) Vb4 - ANA AYEUCTbIX 6ETOHOB, BBOAMMbIN K PaCYETHOMY 3HaYEHUIO CONPOTUBIEHNA 6eToHa
Rp:

vba = 1,00 - npu BRarkHocTU ayenctoro 6etoHa 10 % n meHee;
Vba = 0,85 - npu BRarkHOCTU ayenctoro 6etoHa 6onee 25 %;
Mo MHTEPNONALMM - NPU BAKHOCTU AYencToro 6eToHa cebiwe 10 % 1 meHee 25 %.

BAvAHME nonepemMeHHOro 3aMOpPaXMBAHWA W OTTaMBaHMA, A TaKXKe OTpULATENbHbIX
TemnepaTtyp, y4MTbiBatoT KO3GPUUMEHTOM ycnoBuid paboTbl 6eToHa yps < 1,0. AnA Hag3eMHbIX
KOHCTPYKUMIA, NoABepraemblx aTMochepHbIM BO3LENCTBMAM OKpYrKatloWen cpeabl npwu
pacyeTHOM TemnepaType HapyXHOro BO34yXa B X0No4HbIM nepuos MuHyc 40 °C m Bbiwe,
NPUHMUMAIOT KOIPOMUMEHT Vyps = 1,0. B ocCTanbHbIX cayyaax 3HavyeHua KoadduumeHTa
NMPUHUMAIOT B 33aBMCMMOCTM OT Ha3HAYeHMA KOHCTPYKLMU U YCNOBUI OKpyKatowen cpeabl
COT/IAaCHO CNeunanbHbIM YKa3aHUAM.
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Tabnuua 6.7
HopmaTusHble conpoTtusneHmsa 6etoHa Ry, Rern, MIMa, M pacyeTHble
CconpoTMBAEHUA BEeTOHA ANA NPeaebHbIX COCTOAHWI BTOPOM rpynnbl Ry, ser U
Bua BeToH Rbtser, MIMa, Npu Knacce 6eToHa Mo NPOYHOCTU Ha CKaTue
B1 B2 B2|B3 BS B7|B1|B12(B1(B2(B2(B3(B3|{B4(B4|(B5|B5|B6|B7|B8|B9|B1
,5 ,51,5 ,5101,5(5(0(5f({0f5(0f5[{0|5|0|0]0]0]00
Ckatue |Taxensbii, -{-1-12,13,1517,19,5111|15(18|22(25]29(|32|36|39(43|50(57|64|71
oceBoe |MeJIKO3epH ,5 ,5 ,5
(npusme |[ncTbiit n
HHasA HanpsAratoL,
NPOYHOC 1
™) R,
Rpcor Nerkuii -1-1112,(3,15,[7,19,5|11|15(18|22|25{29| - [ - | -|[-|-|-|-] -
/0 /0
Avenctoin (1,411,(2,13,(4,16,]19,(10, |22 - [ -|-|-1---|-|-|-1-|-1-+-
413(6 05,5
PacTtaxe [Tsaxkenbin, -1-1-160,10,10,10,12,0112,11,11,11,(1,12,12,12,12,12,]13,13,13,13,8
Hue MENKOo3epH 39|55|70(85| 0 |10|35|55|75|95|10(|25|45|60(75(00(30(60( O
oceBoe |UCTbIR "
Rotn MU{HanpAarawowy,
Rbt,ser nn
Nerkui -1-160,10,10,(0,10,12,011,12,{L, {1, 13,12, -|-|-|-|-1-1-1-
29(39]55(70|85| 0 [10]35|55(75|95(10
Alvenctoin  (0,2|10,10,(0,10,10,10, 12,02, {-{-1-1-1-1-1-1-|-|-|-|-]|-+-
2 126|31(41|55|63|89| 0 |05
MpumeyaHusa

KoaddnumenT 1,2.

YMHOXXeHnem Ha KoaddpuumnenT 0,7.

NPMHMMATb C YMHOXeHMEM Ha KoadpduumeHT 0,8.

1 3HaueHna conpoTMBAEHUI NpMUBEAEHDbI AN AYencToro 6eToHa cpeaHel BAarKHOCTbo 10 %.

2 Ona MENKO3EPHUCTOTO 6eToHa Ha necke ¢ mogynem KpynHoOCTu 2,0 n meHee, a TaK}Ke ANA Nerkoro
6eToHa Ha MenKom NOPUCTOM 3anosiHUTENE 3HAaYEeHUA PACHETHbIX COI'IpOTMB}'IeHMﬁ Rotn, Rbiser CNEOyET

3 Ana NnOopn30BaHHOTIO 6ETOHa, a TaKXe anA KepaMBMTOHepﬂMTO6ETOHa Ha BCNy4YE€HHOM NEPZINTOBOM
necke 3Ha4eHnA pPacCyHETHbIX COﬂpOTMBﬂEHMﬁ Rbt,n, Rbt ser cnepgyetr NnpUHMMaATb Kak 414 N1erkoro 6eToHa ¢

4 [Ona Hanparaiowero 6eToHa 3HaYeHUA Rpen, Rbtser CNEOAYET MPUHUMATL C YMHOMKEHMEM Ha

Tabnuua 6.8
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PacueTHble conpoTueaeHusa 6eToHa Ry, Ry, MMa, Ana npeaenbHbIX COCTOAHUN
nepBo rpynnbl Npu Knacce 6eToHa No NPOYHOCTM Ha CKaTue
Bug, beTtoH
B1 82 B2|B3 BS B7(B1(B12|B1(B2|B2|B3|B3|(B4|B4|B5|B5|B6(B7|B8|B9|B1
,5 ,51,5 S5(0(,5(5(0|5]0]5({0|5|]0]5|0(0|0]|0]00
Cxatune |Taxenbii, -1-1-12,12,14,16,(7,5|8,(11|14|17]19(22|25|27|30(33(37|41|44|47,
oceBOe |MefIKo3epH 1({8]|5]0 5{,5/,5/,0({,5(,0(,0],5/,01,0(,0(,0],0] 5
(npusme |uctbiii "
HHan HanpAratoL,
NpoYHOC (uit
Tb)
Nerkui -1-114,12,12,14,16,(7,518, [11|14|17]19|22( - |- | -|-|-|-|- ] -
5 5 ,51,51,01,5(,0
Auenctoin |0,9(1,11,(2,(3,14,|6,|70(7,| - -1---|-1-|-|-|-1-1]-1|-+-
5 6
Pactaxe [Taxenbii, -1-1-10,10,{(0,{0,(0,610,{0,112,11,11,{1,({2,[11,11,]1,(1,(2,]12,]2,2
Hue MesiKko3epH 26|37(48(56( 6 |75(90(05|15]|30({40(50(60|70|80(90(10|15] O
oceBoe |UCTbIN n
Hanparatowy,
umn
Nerkuin -1-10,10,10,{0,{0,{0,610,{0,(2,12,13, |1, [--|-|-|-|-1-1-
20|26|37(48(56| 6 |75(90(05|15]|30|40
Ayeuctoin (0,0/0,(0,10,(0,{0,]10,(0,410, -(-|-|-1---|--1-1-1|-1-+-
9112(14118|24(28(39( 4 |46
MpumeyaHunsa

1 3HaueHMA CONPOTUB/IEHUNI NPUBEAEHDI ANA AYeUcToro 6eToHa cpeaHel BnaxHocTbio 10 %.

2 [InAa menKkosepHUcToro 6eToHa Ha necke ¢ Moayaem KpynHoctn 2,0 n MeHee, a TaK¥Ke ANa NIerKoro
6eToHa Ha Me/NKOM MOPWCTOM 3anoJiHMTENEe 3HAYeHWA PacyYeTHbIX COMPOTUBAEHMI Ru cnepyet
NPMHMMaTb C YMHOXeHMeM Ha KoadduumeHT 0,8.

3 [na nopm3oBaHHOro 6eToHa, a TaKKe A/1a KepaM3nTonepanTobeToHa Ha BCyYeHHOM Nep/IMTOBOM
necke 3HA4YeHWs pPaCYETHbIX COMPOTUBAEHUI Ry CneayeT NPUHUMMATb Kak ana fierkoro 6eToHa ¢
YMHOeHNeM Ha KoadpoumumeHT 0.7.

4 Ona Hanpsaratowero 6eToHa 3HaueHusa Ry cnesyer NPUHUMATE C YMHOXKEHWEM Ha KoadpduumeHT
1,2.

5 Ons Taxenbix 6eToHoB Knaccos B70 - B100 pacyeTHble 3Ha4yeHUA CONPOTUB/IEHMUA OCEBOMY CHaTUIO

Ry 1 oceBOMy pacTAKEHUIO Ryt NPUHATBI C Y4ETOM AOMNOAHUTENBLHOMO NOHUKAKOWETr0 KO3OPUUMEHTA Vi, br,

YUMTBIBAOWLETO YBE/AMYEHME XPYMKOCTU BbICOKOMPOYHbIX OETOHOB B CBA3M C YMEHbLUEHUEM
iol-5B

nAedbopmaLnii NON3yYecT U PaBHOMO 300 rpe B - knacc 6eToHa MO NPOYHOCTYM Ha CXaTHe.
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Tabnuua 6.9
PacuyeTHble 3HauyeHMA conpoTUBAEHMA BeToHa ANA NpeaenbHbIX
Bug, COCTOSIHWI NnepBoi rpynnbl Ry, MIMa, Nnpu Knacce 6eToHa no
beToH
conpoTMaNEeHMA NMPOYHOCTU Ha OCEBOE PACTAXKEHME
B:0,8 | B:1,2 | B:1,6 | B:2,0 | B:2,4 | B:2,8 B: 3,2
PactaxkeHune TAxenbli, 0,62 0,93 1,25 1,55 1,85 2,15 2,45
oceBoe Ry MENIKO3EPHUCTBIN,
HanpAratowmm 7
Nerkui

6.1.13 OcHoBHbIMK AedOPMALMOHHBIMWN XapaKTePUCTUKamm BeToHa ABNAKOTCA 3HAYEHMA:

npeaenbHblX OTHOCUTENbHbIX AedopmaLmii 6eToHa NPU 0CEBOM CXATUM U PACTAXKEHUM (Npu
OAHOPOAHOM HanpAXKeHHOM COCTOAHUN BETOHA) Epo U Ebto;

HayaNbHOro MoAynAa ynpyroctu Ep;

moayna casura G;

KoapdumumeHTa (XapaKTEPUCTUKN) NoN3yYecTU bpcr;

KoadpdumumeHTa nonepeyHon gedopmauunm betoHa (KoaddpuumenTta MNyaccoHa) vp,p;

KoapduMUMeHTa NINHENHOM TemnepaTypHon gedopmaumnm 6eToHa apr.

6.1.14 3HauyeHMA NpenenbHbIX OTHOCUTENbHbLIX AePOpPMaLU TAMXKENOro, MENKO3EPHUCTOrO U
HanpAratowLero 6eToOHOB NPUHMMAIOT PABHbLIMM:

NpY HENPOLOMKUTENIbHOM AENCTBUMN HArpy3KK:

€po = 0,002 npn oceBOM CKaTuw;

€pto = 0,0001 npmn oceBOM pacCTAXKEHUH;

npyv NPOAO/IKUTENbHOM AEWUCTBUM Harpyskum - no Tabauvue 6.10 B 3aBUCMMOCTM OT
OTHOCUTENbHOM BNA*KHOCTM BO3A4yXa OKPY*KatoLlen cpeabl.

Tabnnua 6.10

OTHOCUTE/IbHAA BAAXKHOCTb
BO3AYyXa OKpPY:KatoLel

OTHOCUTEeNbHbIE ,u,ed)opmau,MM TAXKENI0ro, MENKO3EPHUCTOIO U
HanpArawouwiero 6eToHa npn Npoao/ IKUTE/IbHOM AeﬁCTBMM Harpysku

npu cxatnm MPU PaCTAKEHUN
cpessbl, %
€0 10° | €2+ 10° | €pyrer- 10° €bto - 103 €bt2 - 10° | €pty,rer - 10
Bbiwe 75 3,0 4,2 2,4 0,21 0,27 0,19
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OTHocuTeNbHbIE AedopMaLLUN TAKENOTO, MESIKO3EPHUCTOIO U
OTHOCUTENbHAA BAAYKHOCTb HanpAaratowero 6eToHa Npu NPOAC/IKUTENbHOM AEACTBMM HArpy3Ku
BO34yXa OKpYKatoLLen
npw cxKatum Nnpu pacTaXKeHUu
cpeabl, %
€0+ 10% | €2+ 10% | €pyrer- 10° €pto - 103 €bt2 - 10% | Eptarer - 103

40-75 3,4 4,8 2,8 0,24 0,31 0,22

Huke 40 4,0 5,6 3,4 0,28 0,36 0,26
NMpumeyaHua

1 OTHOCMTE/IbHYIO BAAXXHOCTb BO3Ayxa OKpy)Katowen cpeabl npuHumart no CM 131.13330 Kak
CPEOHIOl MECAYHYIO OTHOCUMTE/NIbHYIO B/IA*KHOCTb Haubonee Tennoro mecsaua AA8  panioHa
CTponTenbCTBa.

2 1nA BbICOKOMPOYHbIX BETOHOB 3HAYE€HUA OTHOCUTE/IbHbLIX AedopMaLUin € cneayeT NPUHUMATD C
YMHOXeHnem Ha oTHoweHue (270 - B)/210.

3HayeHMUss npefenbHbIX OTHOCUTEJIbHbIX aedopmaumin  Ana  JNIETKUX, SAYEUCTbIX W
Nnopur3oBaHHbIX HETOHOB c/ieAyeT NPUHMMATbL MO CNeunasbHbIM YKa3aHUAM.

[lonyckaeTcs NpuMHMMaTb 3HayeHMA MpPefesibHbIX OTHOCUTE/NbHbIX Aedopmauuii Nerkux
6eTOHOB NpU NPOAOIKUTE/NIbHOM AENCTBUM Harpyskum no Tabauue 6.4 C MNOHUNKAOLWMUM
Koapopuumentom [(0,4 + 0,6p/2200) > 0,7] (3aechb p - NIOTHOCTL HETOHa.)

6.1.15 3HayeHMA Ha4yaNbHOro MoAyNA ynpyroct 6eToHa NpU CHKATUM U PACTAKEHUU
NPUHMMAIOT B 3aBMCMMOCTU OT Kaacca 6eToHa Mo NMPOYHOCTM Ha CKaTue B cornacHo Tabauue
6.11. 3HaYeHUA moayna casura 6eToHa NpUHMMaOT paBHbiM 0,4Ep.

Mpn nNpoooMKUTENBHOM AOENCTBUM HarpyskuM 3HadyeHua moayns agedopmaumit beToHa
onpegenatoT no dopmyne

E,

T l+o,,,

(6.3)

rae ®p,cr - KO3pPMUMEHT Non3yyectTy 6eToHa, NPUHMMAEMbI COr/lacHo 6.1.16.
6.1.16 3HauyeHuMa KoadduumeHTa nonsydyectn betoHa p,cr NPUHMMAIOT B 3aBUCUMOCTU OT
YCNOBUI OKpyKatowen cpeabl (OTHOCUTENbHOM BNAXKHOCTM BO34yxa) M Knacca 6eToHa.

3HayeHns KO3PpPULIMEHTOB MOJI3YYECTHU TAXKENOrO, MENKO3EePHUCTOrO U Hanpsaratouwero 6eToHoB
npuseaeHbl B Tabauue 6.12.

3Ha4veHuA Koacbcbmu,meHTa non3y4vyecTtn nerknx, A4encCTbiX 1 NOPMU30BaAHHbIX 6eToHOB cnepyert
NPUHMMATb NO cneynasibHbiM YKa3aHUAM.

[lonyckaeTcs NpUHMMAaTb 3HaYeHMA KOaddULMEHTa NON3YYECTU IeTKMX 6eToHOB no Tabauue
6.12 ¢ NoHWXKatoWmm KoadpduumeHtom (p/2200)>.
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6.1.17 3HaueHue KoapPuuMeHTa nonepeyHon aedopmauumn 6eToHa ponycKaeTca

NPUHMUMATb Vpp = 0,2.

6.1.18 3HaueHune Ko3apodMUMEHTA SMHENHOM TemnepaTypHoih aedopmaumm 6eToHa npwm
n3meHeHnn temnepatypbl ot muHyc 40 °C go natoc 50 °C npuHMMmaltoT:

apr = 1 - 10> °Ct - gna TAXeNnoro, MesKo3epHUCTOro, Hanparaowero 6eTOHOB M NErKoro

6eToHa NpU MEeNIKOM NJIOTHOM 3aMONHUTENE;
ap: = 0,7 - 107 °C! - gna nerkoro 6eToHa NPU MeSIKOM MOPUCTOM 3aMo/HUTENE;

apt =1 - 107 °C - pna auencroro n nopmsosBaHHOro 6eTOHOB.
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Tabnuua 6.11

3Ha4YyeHMa HaYaIbHOTO MOAY/IA YNPYyrocTM BeToHa NpU CKaTumM 1 pacTaxkeHumn E,, MMa -
1073, npu knacce 6eToHa MO NPOYHOCTU Ha CKaTue
beToH
B1,| B |B2,|B3, BS B7,/B1(B12,(B1|B2|B2|B3(B3|B4|B4|B5(B5|B6|B7|B8(B9|B10
51255 51]0(5(5]0|5(0|5]0f5(0|5]0(0|0]O]|O
Taxkenbin - -1 -195]|13,(16,(19,(21,5|24,)27,{30,(32,|34,]36,(37,(38,|39,]|39,|41,(42,|42,| 43
0j0]o0 oOf5]10|5|]5|0|l0]J0]J]Of5]0]0]5
MenkosepHuc
TbIW rpynn:
A -1 -1-1-17,0]10]13,|15,{17,5(19,|22,124,]26,(27,128,] - | - [ - | - | - | - | - | -
ecTecTBeHHor 515 5{010]0]5|5
0 TBEpAEHUA
b A -1-1-1-1-1-1-1 - 116,(18,]119,|21,|22,(23,|23,124,{24,(25,| - | - | - | -
aBTOKNABHOrO 5{0l5|]0]0f|0|5]|]0]|]5{0O
TBEPAEHMUA
Nerkmmn n
NOPUCOBAHHbI
M Mapkum no
cpeaHen
NNOTHOCTM:
D800 - [ -14,0{4,5[50(55( - - | -|-}{-|-|-0-'-|-1-0-|-|-1"-]1-+-
D1000 - | -15,0(5,516,3(7,2(80184 | - | - -|-|-|--|-1-]-|-|-1-1-+-
D1200 - |-16,0(6,7{7,6(8,7(9,5(10,0110,] - { - (- - --|-1-|-|-|-1-1-
5
D1400 -|-17,0(7,818,8(10,{11,(11,7{12,]13,{14,(25,| - | - | - |- - | -|-|-| -] -
0]0 5[{5|5]5
D1600 - -1 -19,0]10,{11,{12,{13,2|14,]15,{16,(17,|18,] - | - | - | - | - | - |- | - | -
0|5]5 Of5|5|5]0
D1800 - -1 -1-111,{13,{14,|14,7|15,]17,{18,(19,]20,|121, - | - | - | - | - | - | - | -
2(0(0 5{0[5]|5]5]|0
D2000 -{-1-1-1-114,16,]17,0|18,]19,(21,(22,123,]123, - | - | - | - | - | - | - | -
510 Of5]10]0]0{|5
Avencroinn
ABTOKNABHOrO
TBEPAEHMA
MapKu no
cpepHen
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3Ha4YeHnA Ha4ya/IbHOTO moayna ynpyroctum beToHa Npu CXKaTun n pactaxkeHnun £, MMa -
10'3, npu Knacce 6eToHa no MNPOYHOCTU Ha CXKaTue
beToH
B1,|B|B2,|B3, BS B7,(B1|B12,/|B1(B2|B2|B3(B3|B4|B4(B5|B5|B6|B7|B8|B9|B10
512|5(5 5105 )|5(0f5|]0|5f(0]5|]0f5]0|]0(0]O] O
NNOTHOCTW:
D500 al - - -1-1-1-1-1-1-t-1-1-1-1-01-1-1-1-1-/-1-
D600 7|02 - - - - - - -t - -
8
D700 1,922,529 - [ - |- -|-|-[-|--|-|-[-|-|-|-|-/|-/|-+
D800 -{-129(34180 - |- - |-1-|-|--|--|-1-1-|-|-1|-1|-
D900 -{-1- 1388555 - | - | -|-|-|-[-|--|-1-1-|-|-1|-1-
D1000 -|-1-1-1I50l60[70] - | -|-|-|--|-|-|-1-|-|-|-|-1-
D1100 -|-1-1-1-168l79831(86] - | -|-|-|-|-|-1|-|-|-|-|-1]-
D1200 -1 - -1 - - (848893 - - ----|-1-1-|-|-1|-1]-
MpumeyaHusa

KoapopuumeHtTom 0,89.

6eToHa Haya bHble MOAYyNN ynpyroct NnpuHMMatoT no NINHenHoM MHTEPNONAUNN.

aBTOK/IaBHOTO TBEPAEHUA C YMHOXKEHNEM Ha Ko3addumumeHT 0,8.

KoadpomumeHT a = 0,56 + 0,006 B.

1 [Onsa menkosepHUctoro 6eToHa rpynnbl A, nNoABeprHyToro TensjoBok o06paboTke wan npu
aTmocdepHOM [aBfeHUW, 3HAYEHUS HayasibHbIX MOAy/eil yrnpyroctu b6eToHa ciegyeT NPUHUMATL C

2 [OnAa nerkoro, A4enNCTOro U NOPM30BAHHOIO 6eToHOB npu NPOMeKYTOYHbIX 3Ha4YEHUAX NNIOTHOCTU

3 [na avencroro 6eToHa HEaBTOK/IABHOro TBepAeHMA 3HayeHus E, NPUHUMAlOT Kak ansa 6eToHa

4 OnAa HanpArarouiero 6eToHa 3HayeHus Ep NMPUHUMAKOT KaK ANnAa TAXKeNoro 6eToHa YMHOXEHNEM Ha
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Tabnuua 6.12

OTHocuTenbHan | 3HauyeHus KoadduLmeHTa nonsyyectn 6eToHa dycr NPU KNacce TAXKeNoro 6eToHa Ha
BNAXKHOCTb BO34YXa cKatume
OKpy:KatoLeh
cpeabl, % B10 | B15 | B20 | B25 | B3o | B35 | B40 | B45 | B50 | B55 B60 - B100
Bbiwe 75 28 (2412018 (16|15 (1413 |12 ] 11 1,0
40-75 39 (3412825232119 ]18]| 16 ] 1,5 1,4
Huke 40 56 48 40|36 (32]30(28]26]|24]22 2,0

MpumeuyaHue - OTHOCUTENIbHYIO BAAXKHOCTb BO3AyXa OKpY)Katowelh cpedpl npuHumatoT no CIl
131.13330 KaK cpegHio0 MeCAYHYH OTHOCUTE/IbHYIO BAAXKHOCTb Hanbosiee TeNN0ro Mecaua AN paioHa
CTPOUTENbCTBA.

6.1.19 [dumarpammbl cOCTOAHUS OETOHa WCNOAb3YIOT MNPU pacyeTe Kesne30beTOHHbIX
3/IEMEHTOB MO HenHelHoM aedopmMaLMOHHON Moaeni.

B KauyecTBe pacyeTHbIX AMarpamm COCTOSHMA 6eToHa, onpeaenslWmMx CBA3b MeXAay
HaNpPAXXeHUAMU U OTHOCUTEIbHBIMU AedopMaLmAMU, MOTYT BbITb MCMONb30BaHbI tobble BUAbI
Anarpamm 6eToHa: KPUBOAUHENHbIE, B TOM YMiCae C HUCMagatolein BeTBbio (npunoxenue A),

KYCOYHO-/IMHENHbIEe (ABYX/IMHEWNHbIE U TPEX/IMHEHbIE), OTBeYatlowme nosegeHunio betoHa. Mpu
3TOM  [O/KHbl 6biTb  0603HAYeHbl OCHOBHble MapaMeTpUYecKMe TOUYKM Auarpamm
(MaKcMMmanbHble HaNPAXKEHMA U COOTBETCTBYOWME AedOopMaLLMK, TPAHUUYHbIE 3HAYEHNA U T.4.).

B KauecTBe paboumx AmarpamMm COCTOAHMA TAXKENOro, MesKO3ePHUCTOrO M HaNpPAraloLLero
6eToHa, onpefensowmx CBA3b MeXAYy HaNPAXKEeHUAMMU U OTHOCUTENbHbIMU AedopMaumamm,
NMPUHUMAIOT YNPOLLEHHbIE TPEX/IMHENHYIO U ABYX/IMHENHYIO AMarpammbl (PUCYHKM 6.1, a, 6) no
TMny gunarpamm lMpaHgrna.

6.1.20 Mpwn TpexanHenHon guarpamme (PUCYHOK 6.1 @) CXUMalOLLME HanpsaXKeHns 6eToHa op
B 3aBMCMMOCTM OT OTHOCUTENbHbIX Aedopmauui ykopoveHua 6eToHa €, onpeaenaldT no
dopmynam:

NMpn0<ep<ep

Gb = Ep - €, (6.4)
Mpu €p1 < €p < €po
G, =| . 1_‘;:1 i € ~%n | On R,
L\ s ) Bxp—gy Ry (6.5)
Mpu €po < €p < Ep
Ob = Rp. (6.6)
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3HavyeHuA Hal'lpﬂ)KeHMﬁ Op1 NPUHNUMAIOT

o1 =0,6 - Ry,

d 3Ha4YeHNA OTHOCUTE/TIbHbIX ,u,ed)opN\au,MH €p1 NTPUHUMAIOT

a- TpengHeﬁHaﬂ Aanarpamma COCToAHUA CHATOro 6ETOHa;
6 - ,U,BYXIWIHeﬁHaFI Aanarpamma COCToAHUA CHATOro 6eToHa

PucyHoK 6.1 - lnarpammbl COCTOAHUA CXKaToro 6eToHa

3HayeHMA OTHOCUTENbHbIX AedopmMaunii  €p2 ANA  TAXKENOro, MeSIKO3ePHUCTOro U
HanpsAratoLero 6eToHOB NPUHUMALOT:

npn HeNnpoA4O/IXKUTENIBHOM ,Cl,e[;lCTBVIVI HArpysku:

AnA 6eToHOB K/1acca Mo NPOYHOCTU Ha cxkaTune B60 1 HuMKe €2 = 0,0035;
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ANA BbICOKOMNPOYHbIX 6E€TOHOB K/lacca Mo NPOYHOCTU Ha cKaTue B70 - B100 €5, npuHMMaeTcs
no MHeMHomy 3akoHy ot 0,0033 npwu B70 no 0,0028 npu B100;

npyv NPOAOKUTENBHOM AENCTBUM HArpy3KM - No Tabaunue 6.10.

3HayeHua Ry, Ep U €0 NPUHMMALIOT COrNacHo 6.1.11, 6.1.12, 6.1.14, 6.1.15.

6.1.21 MNpw AByxAMHEeNHON aAnarpamme (PUCYHOK 6.1, 6) CKMMalOLWMe HanpaxKeHus 6eToHa

Op B 3@aBUCMMOCTUN OT OTHOCUTENIbHbIX ,u,ed)optv\au,m‘ﬁ Ep ONpenenaroT no d)OpMyl'IaMZ

E'.
npn 0 <ep < €py, roe
Ob = Eb.red * Eb; (6.7)
npu €p1 < €p < Ep
0 = Rp. (6.8)
3HayeHus npueeaeHHOro moayna aepopmaumm 6eToHa Ep red NPUHMMAIOT:

E, a= R

Eslred (6.9)

3Ha4yeHnAa OTHOCUTENbHbIX AedOPMALUNI Ep1 red NPUHUMALOT:

ANA TAXKeNnoro 6eToHa Npy HENPOAOIKUTENBHOM AENCTBUN HArPy3KU €p1red = 0,0015;
ANA IETKOro 6eToHa NP HENPOAONKUTENBHOM AENCTBUN HArPY3KK Epi red = 0,0022;
ONA TAXKeNnoro 6eToHa Npu NPOAO/IKUTENBHOM AeNCTBUM HArpy3KM no Tabanye 6.10.
3Ha4veHunA Ry, €Ep2 NPUHMMAIOT KaK B 6.1.20.

6.1.22 PactaruBatowme Hanps:KeHns 6eToHa Opr B 3aBUCMMOCTM OT OTHOCUTENbHbIX
aebopmaunii €5 onpeaenaAlT no npueBedeHHbIM B 6.1.20 M 6.1.21 amnarpammam. lNpu sTom

pacyeTHble 3Ha4YeHUs CONPOTMBAEHUA BeTOHA CKaTUo Rp 3aMEHAIOT Ha pacyeTHble 3HaYeHus
conpotmeieHns 6eToHa pacTAXKEHU Ry cornacHo 6.1.11, 6.1.12, 3Ha4YeHMA Ha4YaNbHOro Mmoayna
ynpyroctm Ep: onpeaenatoT CornacHo 6.1.15, 3HaYeHMA OTHOCUTENIbHOW AedopmMaunmn Epwo
NPMHUMAIOT cOornacHo 6.1.12, 3Ha4yeHWA OTHocuTeNbHOW Aedopmauun €prz NPUHMMAIOT ANS
TAXKENOro, Me/SIKO3EePHUCTOro WU HanpAratowero 6eToHOB: NPY HENPOAOIKUTENBHOM AEUCTBUN
Harpysku - €pr2 = 0,00015, npy NPOAOCIKUTENBHOM AENCTBUM HArpysku - no Tabauue 6.10. AnA
ABYXIMHENHON AMarpammbl NPUHUMAIOT Epttred = 0,00008 npn HENPOAOIKUTENBHOM AENCTBUM
Harpysku, a nNpu Npoao/KUTENbHOM - MO Tabnuue 6.10; 3HaYeHUA Eptred ONPEAENAOT MO
dopmyne (6.10), noactaBnAn B Hee Rot U Eptlred.

6.1.23 Tlpun pacyeTe MNPOYHOCTU Kene3006ETOHHbIX 3N1eMEHTOB MO He/JUHEWHOM
AedopmaunMoHHOM MoZenu Ana onpeaeneHua HanpaAXeHHo-4epOPMMPOBAHHOTO COCTOAHMUA
C’KaTOM 30Hbl 6EeTOHA MCNONb3YIOT AMArpaMMbl COCTOAHWUA CXKATOro 6eToHa, NpuBeseHHble B
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6.1.20 n 6.1.21 C AedopMaLMoHHbIMK XapaKTepUCTUKamM, OTBEYaALLUMM
HENPOAO/IKUTENBHOMY AENCTBUIO Harpysku. Mpu 3Tom B KayecTBe Haubosee npocToi
NCNONb3YIOT ABYX/IMHENHYIO AMarpammy COCTOAHUA BeToHa.

6.1.24 TMpwn pacdete 06pa3oBaHUA TpPeWMH B Kene3obeTOHHbIX KOHCTPYKUMAX Mo
HeNMHeNHOM fedopMaLMOHHON MoAenn ANA onpeaeneHma HanpsaKeHHo-4epopMNPOBAHHOIO
COCTOSIHUA CXKATOrO U PacTAHYTOro HeToHa UCNOb3YIOT TPEXIMHENHYIO Anarpammy COCTOAHUA
6eToHa, npuBefeHHyl0 B 6.1.20 M 6.1.22, ¢ AedOPMaALMOHHBIMU XaPaKTEPUCTUKAMM,

OTBEYANLMMMN HEMPOAONIKUTENIbHOMY AENCTBUIO HArpysku. [AByXAUHENHYO agnarpammy (n.n.
6.1.21), Kak Hambonee npoOCTyiO, WCNONL3YIOT ANA  ONPeAesieHMA  HanpAXKeHHo-
AebopMUPOBAHHOIO COCTOAHMA PACTAHYTOro 6eToHa Npu ynpyroi paboTe cxKaTtoro 6eToHa.

6.1.25 T[pun pacyete pedopmaumin KenesobeTOHHbIX 3/1eEMEHTOB NO HeJNHEeNHOMU
AedopMauMOHHON  Moaenn npu  OTCYTCTBMM  TPELWMH ANA  OLEHKM  HaMpAKeHHOo-
AedOpPMMPOBAHHOIO COCTOAHUA B CKATOM M PACTAHYTOM BETOHE MCNOb3YIT TPEXTUHENHYIO
Avarpammy CcoCToAHMA 6eToHa C YyY4eTOM HEeMpPOAO/MKUTENBHOTO W NPOLOMKUTENbHOTO
AEeNCTBUA Harpysku. Mpu HanMuMM TPewuH ANA OUEHKM HanpseHHO-AedpOopMMpOoBaHHOMO
COCTOAHMA CXKATOro 6€ToHa MOMMMO YKa3aHHOW Bbllle AuMarpaMmmbl UCNONb3YIOT, Kak Haubonee
NPOCTYI0, ABYX/IMHENHYIO AMArpammy COCTOSIHUA OETOHA C Y4EeTOM HENpPOAO/IKUTENIBHOTO U
NPOAONKUTENBHOTO AENCTBUA HArPy3KMU.

6.1.26 Mpu pacyeTe PacKpbITUA HOPMAbHbIX TPELMH NO HeNnHenHoN aedopMaLMOHHOM
MOZENU [ANA OUEHKU HanpaKeHHo-4ePpOPMUPOBAHHOIO COCTOSHUS B CXKaTom OeToHe
MCNONb3YIOT AMarpaMmbl  COCTOAHMA, MpuBedeHHble B 6.1.20 M  6.1.21, C y4yeTom
HENPOAO/IKUTENBHOIO AENCTBUA Harpysku. [pu 3TOM B KayecTBe Hambosee npocToi
NCNONb3YIOT ABYX/IMHENHYIO AMarpammy COCTOAHUA 6eToHa.

6.1.27 BansHne nonepemeHHOro 3aMOpPa*KMBAHUA U OTTanBaHMA, a TaKXKe OTPULATENbHbIX
Temnepatyp Ha AedopMauMOHHbIE XapPaKTePUCTUKM 6eToHa YyuuTbiBalOT Ko3pPuLMeHTOM
ycnosuii pabotbl ypr < 1,0. [na Hag3eMHbIX KOHCTPYKUMI, nogBepraembix atmocdepHbim
BO34ENCTBMAM OKpYKalollel cpeabl NPU pacyeTHOM TemnepaType HapyXKHOro BO34yxa B
xonogHbin nepuoa MmuHyc 40 °C n Bbiwe, NPUHMMALOT KOIPOUUMEHT Vpr = 1,0. B oCTanbHbIX
CNy4Yanx 3HavyeHMA KOIPOMUNEHTA Vb NPUHMMAIOT B 3aBUCUMMOCTM OT HAa3HAYEHUA KOHCTPYKL MM
W YCNOBUIN OKpY*KatoLen cpeabl.

6.1.28 3HayeHMA MPOYHOCTHbIX XAaPaAKTEPUCTUK OETOHA Npu NAOCKOM (ABYXOCHOM) WAn
06bEMHOM (TPEXOCHOM) HaMpPAKEHHOM COCTOAHWM creayeT onpenenaTb C y4yeTom BuAA U
Knacca 6eToHa W3 KpuUTepusA, BbIPAXKAKOLWEro CBA3b MeXAy npeaesibHbIMU 3HAYEHUAMM
HanNpAXeHUn, 4eNCTBYIOWMX B ABYX UM TPeX B3AaMMHO NepneHANKYNAPHbIX HanpaBaeHUAX.

Hedopmaumm 6eToHa cneayeT onpegenatb C Y4eTOM MJIOCKOrO WMAM  06beMHOro
HanpPs»XeHHbIX COCTOAHUNA.

6.1.29 XapaKTepuUCTUKM 6eToHa-maTpuubl B AUCNEPCHO APMMPOBAHHbIX KOHCTPYKLMAX
cnegyeT NPUHMMATL KaKk ANA 6ETOHHbIX U Kene306eTOHHbIX KOHCTPYKLUNA.
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XapakTepucTnkn pubpobeToHa B GMOPOBETOHHBIX KOHCTPYKLMAX CneayeT yCTaHaBAMBaTb B
3aBMCMMOCTUN OT XapaKTEPUCTUK BETOHa, OTHOCUTENIbHOTO CoAep!KaHUsA, popMbl, Pa3mMepoB U
pacnonoxeHus ¢pmubp B 6eToHe, ee cuenneHma ¢ 6eToHOM U PU3MKO-MEeXaHUYECKMX CBOMCTB, a
TaK)Ke B 3aBMCMMOCTM OT Pa3MEPOB 3/IEMEHTA UAN KOHCTPYKLUN.

6.2 Apmarypa

6.2.1 Mpn NPOEKTUPOBAHUN Kene3obeTOHHbIX 34aHUIA U COOPYKEHWU B COOTBETCTBUM C
TpeboBaHUAMM, NPEeAbABAAEMbIMU K BETOHHBIM U }KeNe306eTOHHbIM KOHCTPYKLMAM, AO0/XKHbI
ObITb YCTaHOB/NEHbl BWA, apMaTypbl, €e HOPMWUPYEMbIE M KOHTPOJMPYEMblE MOKa3aTenun
KauyecTsa.

6.2.2 Ona apmnpoBaHUA Kese300eTOHHbIX KOHCTPYKLUMIN cneayeT NpMMEHATb OTBEYAOLLLYHO
TpeboBaHMAM COOTBETCTBYIOLWMX CTAHAAPTOB UAN YTBEPKAEHHbIX B YCTAHOB/NIEHHOM MopsAaKe
TEXHUYECKNX YCN0BUIA apMaTypy Ceayowmx BUA0B:

ropAYeKaTaHylo r1agKkylo U nepuogmyeckoro npoduns ¢ MNOCTOAHHOW W MNepemMeHHOM
BbICOTOM BbICTYNOB (KO/NbLEBOW U CEPNOBUAHbIN NPOdUAL COOTBETCTBEHHO) AnameTpom 6 - 50
MM;

TEPMOMEXaHUYECKM YNPOYHEHHYIO nepuoamnyeckoro npoduna guametpom 6 - 50 mm;
xonoaHoaeboOpMUPOBAHHYIO NepUoANYEecKoro npodumaa auameTpom 3 - 16 mm;
apMaTypHble KaHaTbl gnameTpom 6 - 18 mm.

6.2.3 OcCHOBHbIM  MOKa3aTesieM KayecTBa apmaTypbl, YCTaHAaBAMBAaEMbIM  Mpu
NPOEKTUPOBAHUU, ABAAETCA KNACC apMaTypbl NO NPOYHOCTU HA pacTarKeHne, 06o03HaYaeMblit:

A - ANnA ropAYeKaTaHoM M TePMOMEXAHMYECKN YNIPOYHEHHOW apMaTypbl;
B, By - 4na xonogHoaepopMUpPOBAHHON apMaTypbl;

K - 8na apmaTypHbIX KaHaTOB.

ApMaTypHble KaHaTbl NOAPa3aenaAtnTca Ha:

K7, N3rotoBAEeHHbIE N3 KPYT/IOMN F1aAKOMN NPOBOJIOKY;

K7T, nsrotos/sieHHble M3 NPOBOJIOKM NEpMOANYECKOro Npoduns;

K70, nnactnyeckun obrKkaTble, MU3roTOBAEHHbIE U3 FNaAKON NPOBOIOKM.

Knaccbl apmaTypbl NO NPOYHOCTU HA pacTAMEHMe OTBeYyaloT rapaHTUPOBAHHOMY 3HAYEHUIo
npefena Tekyyectn, ¢GU3MYECKOTO WM YCAOBHOTO (PaBHOMO 3HAYEHUIO  HaNPAXKEHWUN,
COOTBETCTBYHOLWMX OCTaTOYHOMY OTHOCUTENbHOMY YyaauHeHuto 0,1 % wam 0,2 %), ¢
obecneyeHHOCTbIO He meHee 0,95, onpeaeniemomy No COOTBETCTBYIOLLMM CTaHAAPTAM.
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Kpome TOro, B HeobxoguMmbIXx CAyyasx K apmatype npeabasaaloT TpeboBaHUA no
AOMONHUTENIbHBIM NOKa3aTeNsAM KayecTBa: CBAPMBAEMOCTb, MIACTUYHOCTb, X1aLOCTOMKOCTD,
KOPPO3NOHHYH CTOMKOCTb, XapaKTePUCTUKK cLuenieHma ¢ 6eToHom 1 ap.

6.2.4 Ona kene306eTOHHbIX KOHCTPYKLUMI 6e3 npeasapuTe/ibHOro HanpsaXKeHMA apmaTypbl B
KauyecTBe YCTaHaB/IMBAEMOM MO pacyeTy apmaTypbl cieayeT NPerMMyLLeCTBEHHO NPUMEHATb
apmatypy nepuoaudeckoro npoduna knaccos A400, A500 n A600, a TaKKe apmaTypy Kaaccos
B500 u Bp500 B cBapHbiX CeTKax M KapKacax. [lpy 060CHOBaHMM 3KOHOMMYECKOWM
uenecoobpasHOCTM JONYyCKaeTCA NPUMEHATb apmaTypy 6osiee BbICOKMX K1accos.

[nsa nonepeyHoro U KOCBEHHOr0 apMMPOBaAHMA creayeT MPEMMYLLECTBEHHO NPUMEHATb
rnagikyto apmatypy knacca A240 n3 ctaam mapok Ct3cn n Ct3nc (c KaTeropusamm HOPMUPYEMbIX
noKasarvesnei He Huxe 2 no [OCT 535), a TakKe apmaTtypy nepmoamyeckoro npodunsa Knaccos
A400, A500, B500 1 Bp500.

Ana  npeaBapuUTeNbHO  HANPAXEHHbIX  Xene306eTOHHbIX  KOHCTPYKUMI  cnepyet
npeaycMaTpuBaTh:

B KayecTBe Hanpsraemoi apmarypbi:

ropAvyeKkataHyto U TePMOMEXaHMYECKMU YNPOUYHEHHYIO Mepuoamuyeckoro npoduaa Knaccos
A600, A800 1 A1000;

Xxo0n104H0AePOPMUPOBAHHYIO NepUogMUecKkoro npodumna Knaccos ot B,1200 go B1600;
KaHaTHyto 7-npoBosnoyHyto (K7) knaccos K1400, K1500, K1600, K1700;

B KayecTBe HeHanpAraemomn apmaTypbl:

ropAvYeKaTaHyro rnaakyro knacca A240;

ropAYeKkaTaHylo, TEPMOMEXAaHUYECKM YNPOYHEHHYID U  XonoaHoAedOPMMPOBAHHYIO
nepuogmyeckoro npodumnaa knaccos A400, A500, A600, B500 n Bp500.

6.2.5 MNpun BbIGOpE BMAa U MApPOK CTanu ANA apmaTypbl, yCTaHaB/AMBAaeMOW MO pacyeTy, a
TaKXXe MNPOKaTHbIX CTaner ANA 3aKNagHblX AeTanen cnepyer y4vuTbiBaTb TemnepaTypHble
YCNOBUA IKCNNYaATALMMN KOHCTPYKLUMIM U XapaKTep UX HArpyKeHus.

B KOHCTPYKLMAX, 3KCMNYyaTUPYyEMbIX NPW CTAaTUYECKOM (M KBA3MCTAaTUUYECKOW) Harpyske B
OTan/JMBaeMbIX 30aHUAX, @ TaKKe Ha OTKPbITOM BO3A4yxe W B HEOTan/JMBaemMbIX 34aHUAX MpU
pacyeTHOM Temnepatype MuHyc 40 °C M Bbille MOXKeT ObiTb MPUMEHeHa apmaTypa Bcex
BblleyKa3aHHbIX K/JaccoB, 3a UCKAoYeHnem apmatypbl Knacca A400 u3 ctanm mapkm 351C,
knacca A240 n3 ctann mapku CT3Kn, NpMMeHAEMbIX NpPK pacyeTHOM TemnepaTtype muHyc 30 °C u

BbiLle.

Mpwn pacyeTHOM TemnepaType HU¥Ke MUHyC 55 °C peKomeHAayeTcAa MCNoAb30BaTb apmaTypy
knacca Ac500C no [1] n A600 13 ctann mapku 20M2CPBA.
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Mpn Apyrnx ycnoBuAX 3SKCMAyaTaLMM KAACcC apmaTypbl M MapKy CTaan MPUHMMAIOT MO
cneunanbHbIM YKa3aHUAM.

MpU NPOEKTMPOBAHUM 30HbI Nepefavyn npenBapuUTEIbHOrO HaMpPAXEHWs, aHKEepPOBKMU
apmaTtypbl B 6eTOHe U coeAMHEHUI apMaTypbl BHaxNecTKy (6e3 cBapku) cneayeT yuyuTbiBaTb
XapaKTep NoBepxHOCTN apmaTypbl (TOCT P 52544, [3]).

MpY NPOEKTUPOBAHUN CBApHbIX COEAMHEHWIM apmaTypbl cnepyeT y4yuTbiBaTb Cnocob
N3roToB/ieHns apmaTypsbl (TOCT 14098, [2]).

6.2.6 [Ina MOHTaXKHbIX (MNOABEMHbIX) METENb 3N1EMEHTOB COOPHbIX eNe300eTOHHbIX WU
GETOHHbIX KOHCTPYKLMI cneayet NPpUMEHATb FopAYeKaTaHy0 apMaTypHyto cTanb Knacca A240
Mmapok Ct3cn n Ct3nc (c KaTeropnamm HopMUpyeMbIix NOKasaTenel He HuKe 2 no FOCT 535).

B cnyyae ecnm MOHTaXK KOHCTPYKLMIM BO3MOXKEH NPU PAcyeTHOM 3MMHEN TemnepaType HUxKe
MmuHyc 40 °C, Ana MOHTaXKHbIX NeTe/lb HE AONYCKAeTCA NPUMEHATb cTasb Mapku CT3nc.

6.2.7 OCHOBHOM NPOYHOCTHON XapPaAKTEPUCTUKON apmMaTypbl ABASETCA HOPMaTMBHOE
3HaYeHWe CONPOTMBNEHUA PACTAKEHUIO Rsn, NPUHMMAeMoe B 3aBMCMMOCTM OT Kjacca
apmaTypbl no Tabauue 6.13.

6.2.8 PacyeTHble 3HayeHMA COMNPOTUBAEHUA apPMaTypbl pacTaAXeHuto Rs onpegenaoT no
dbopmyne

rs (6.10)

roe ys - KO3aOOUUMEHT HaAEKHOCTM MO apmaTtype, NPUHMMAeMbl pasHbim 1,15 ana
npeaenbHbIX COCTOAHWUIM NepBoi rpynnbl 1 1,0 - oA npeaenbHbiX COCTOAHWI BTOPOM rpynnbl.

PacyeTHble 3HA4YeHWs COMPOTUBNEHUS apMaTypbl pPacTAKeHu Rs npuBedeHbl (c
OKpyrneHnem) ans npeaenbHbiX COCTOSIHMIA NepBoW rpynnbl B Tabauue 6.14, BTOpOM rpynnbl - B
Tabnnue 6.13. Mpu 3TOM 3HaYeHUs Rs, ANA NpeaenbHbiX COCTOAHMI MEepPBOM rPYNMbl NPUHATHI
PaBHbIMW HAMMEHbLUMM KOHTPOIMPYEMbIM 3HAYEHUAM MO COOTBETCTBYIOLWLMM CTaHAAPTaM.

Tabnunua 6.13

HomWHanbHbIN | HopmaTuBHbIE 3HAaYEHMA CONPOTUBAEHUA PACTANKEHMIO R, U
Knacc apmaTtypsl AnameTp pacyeTHble 3HaYeHUA CONPOTUBEHNA PACTAKEHUIO ANA
apmatypbl, MM npeaenbHbIX COCTOAHUI BTOPOM rpynnbl Rsse;, MIa
A240 6-40 240
A400 6-40 400
A500 10-40 500
A600 10-40 600
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HomuHanbHbI | HOpmaTuBHbIE 3HaYEHWUA CONPOTUBNEHUA PACTAXKEHUIO Rsy 1
Knacc apmatypbl AnameTp pacyeTHble 3HAaYEHMWSA CONPOTUBIEHUA PACTANKEHUIO ANA
apmaTypbl, MM npesenbHbIX COCTOSHUIM BTOPOW rpynnbl Ry ser, MIMa
A800 10-32 800
A1000 10-32 1000
B500 3-16 500
B,500 3-5 500
Bp,1200 8 1200
Bp,1300 7 1300
B,1400 4;5;6 1400
Bp,1500 3 1500
Bp,1600 3-5 1600
K1400 15 1400
K1500 6-18 1500
K1600 6;9;11;12; 15 1600
K1700 6-9 1700

3HayeHMA pPacYeTHOro COMPOTUBAEHUA apMaTypbl

CHaTUo  Rsc

NMPUHUMAOT pPaBHbIMU

PacyYeTHbIM 3HAYEHMAM COMPOTMBAEHMA aPMaTypbl PacTAXeHUo Rs, HO He 6osiee 3HaYeHU,

oTBevyalowmx aedopmMaumam yKopouyeHUs OETOHa, OKPYMKAIOWEro CKaTylo apmaTypy: npu

KPaTKOBPEMEHHOM AeNCTBUU Harpysku - He 6onee 400 MMa, npu AAUTENbHOM AENACTBUM

Harpysku - He 6osee 500 MMMa.

Ana apmatypbl Knaccos B500 m A600 rpaHuW4YHble 3HAYeHMA COMPOTUBAEHUA CHKATUIO

NPUHUMAIOTCA C MOHMMKAKWMM KO3GOULMEHTOM YCNOBUIA PaboTbl. PacyeTHble 3HaYyeHMA Rsc

npuseaeHbl B Tabauue 6.14.

Tabnunua 6.14

Knacc apmaTtpbl

3Ha4yeHuA PaCY4ETHOIO CONMPOTUBNEHNA APMATYpPbl 414 NpenenbHbIX COCTOSIHWI

nepsoit rpynnbl, MMa

pactaxkeHuto Rs CXKaTuio R
A240 210 210
A400 350 350
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3HauyeHMA pacyeTHOro CONPOTMUBAEHMA apMaTypbl 414 NPeAe/bHbIX COCTOAHUM
Knacc apmarpbl nepsol rpynnbl, MMNa
pacTaxKeHuto R CXKaTuo R
A500 435 435 (400)
A600 520 470 (400)
A800 695 500 (400)
A1000 870 500 (400)
B500 435 415 (380)
B,500 415 390 (360)
B,1200 1050 500 (400)
B,1300 130 500 (400)
Bp1400 1215 500 (400)
B,1500 1300 500 (400)
B,1600 1390 500 (400)
K1400 1215 500 (400)
K1500 1300 500 (400)
K1600 1390 500 (400)
K1700 1475 500 (400)
MpumeuyaHune - 3HaueHnA Rs. B CKOBKax MCNO/b3YIOT TO/IbKO MPU pacyeTe Ha KpaTKOBpPEMEHHOe
OEeNCTBME HarpysKu.

6.2.9 B HeobxoguMbIX C/ly4aAx pacyeTHble 3HAYEHWA MPOYHOCTHbLIX XAaPaKTEPUCTUK
apMaTypbl YMHOXalT Ha KoadduUMeHTbl ycioBmuin paboTbl Vs, y4UTbiBalOWME OCOBEHHOCTH
paboTbl apMaTypbl B KOHCTPYKLUW.

PacyeTHble 3HauyeHUA Rsyw ANA apmaTypbl Knaccos A240 ... A500, B500 npuseaeHbl B Tabanue
6.15.

[na nonepeyHoi apmaTypbl BCEX KNACCOB pPacyeTHble 3HAYEHUA CONPOTUBNEHUSA Rsyw Cnepyet
npuMHUMmaTb He 6onee 300 Mla.

Tabnunua 6.15
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PacyeTHble 3HaYeHMA CONPOTUBNEHUA NONEPEYHON ApMaTYpbl (XOMYTOB U
Knacc apmartypbl OTOTHYTbIX CTEPXKHEN) pacTaAXKeHUIo 418 NPeAebHbIX COCTOAHMI NepBoi
rpynnbl, MMMa
A240 170
A400 280
A500 300
B500 300

6.2.10 OCHOBHbIMW AePOPMALMOHHBIMU XapPaKTEPUCTUKAMM apMaTypbl ABAAIOTCA 3HAYEHUSA:

OTHOCUTENDbHbIX ,a,ed)opmau,mﬁ YONUHEHNA apMaTypPbl €0 MPU AOCTUXKEHUN HANPAXKEHUNAMU
pPacy4eTHOro ConpoTnBaEHNUA Rs;

MOAyANA yNpyroctu apmatypsil Es.
6.2.11 3HayeHMA OTHOCUTENbHbIX AedopMaLLMit apMaTypPbl €50 NPUHUMAIOT PABHbIMM:

ANA apMaTypbl ¢ GUBNYECKUM NPEaEesIOM TEKYYEeCTH

R
£,=—
E; (6.11)
[N apMaTypbl C YCOBHbIM NPeAenom TeKyyecTu
R
£, = ==+ 0002.
E. (6.12)

6.2.12 3HayeHMA MmoaynAa ynpyroctm apmatypbl Es MNPUHMMAIOT OAMHAKOBBIMKM NpPWU
PacTAXEHUU U CKATUM U PAaBHBbIMU:

Es=1,95 - 10° MMMa - ana apmaTypHbix KaHaTtos (K);
Es=2,0-10°> MNa - ana octanbHoi apmatypsl (A v B).

6.2.13 [Auarpammbl cocTosHus (aedopmnpoBaHUA) apmaTypbl MCMNONb3YIOT MPU pacyeTe
Kene3obeToHHbIX 3/1eMEHTOB NO HeANHEeNHON AedOopPMaLMOHHON Moaenu.

Mpu pacyeTe Kenes3obeTOHHbIX 31EMEHTOB MO He/IMHenHoN aedopMaLMOHHON MoAEenn B
KauecTBe pacyeTHOM Auarpammol COCTOAHUA (nedopmuposaHms) apmarypbl,
YCTaHaB/IMBAIOLLEN CBA3b MeXAYy HanpAXeHUAMU Os U OTHOCUTENbHbIMU AedopMaUNAMU €
apMaTypbl, NPUHMMAIOT YNPOLLEHHbIE Anarpammbl NO TUNY Anarpamm MpaHaTAA Ana apmaTypbl
¢ pusmyeckmm npepenom Tekydectn Knaccos A240 - A500, B500 aByx/INHENHYO guarpammy
(pucyHOK 6.2, @), a Ans apmaTypbl C YC/IOBHbIM Npeaenom TekydyecTn Knaccos A600 - A1000,
Bp1200 - B,1500, K1400, K1500 u K1600 - TpexnuHelhHywo (pucyHoK 6.2, 6), 6e3 yueTa
YNPOYHEHUA 33 NNOLWAAKOM TEKYHeCTH.
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[narpammol COCTOAHUA apPMATYPbl NPU PACTANKEHUU U CHATUM NPUHUMAOT OAMHAKOBbLIMMU, C
YY4ETOM HOPMUPYEMBbIX PACHETHbIX CONPOTUBAEHUI aPMATYPbl PACTAXKEHMUIO U CXKATUILO.

[lonyckaeTcs B KayecTBe pPacCYeTHbIX AMarpamm COCTOAHWS apmaTypbl MCMO/b30BaTb
KPUBOJIMHEMHbIE pacyeTHble AMarpammbl, annpoKcMmupylowme ¢aKkTUYecKMe auarpaMmmbl
aAedopmmnpoBaHMa apmaTypbl.

6.2.14 HanpsaxeHua B apmaType Os COrf1acHO ABYX/JMHEWHOM Auarpamme COCTOSHUSA
apMaTypbl onpeaensoT B 3aBUCUMOCTU OT OTHOCUTE/IbHbIX AedopmMaunii €s No popmyiam:

npn 0< gs< €50
Os = E&s - Es,' (6.13)
npw €so < Es < €s2

Os = Rs. (6.14)

3HayeHusa s, Es 1 Rs NPUHMMAIOT COrNacHo 6.2.11, 6.2.12 1 6.2.8. 3Ha4Ye€HMA OTHOCUTENbHOM

aedopmaunm €5 NpUHUMaAOT paBHbiMmn 0,025.

[onycKaeTca Npu coOTBETCTBYHOWEM OOOCHOBAaHMM MPUHUMATL BENINYMHY OTHOCUTENbHOM
aebopmaunm €5 meHee mam bonee 3HayeHusa 0,025 B 3aBMCMMOCTM OT MapKW CTanu, TMMa
APMUPOBAHMUA, KPUTEPUS HAAEHKHOCTU KOHCTPYKLUMN U ApYTnX GaKTOPOB.

a
(o]
b
os0= 052= R;
arctgF &
€0 €52
6 Os
!
Os2 = ])IR:
o0 = Rs
os1 =0,9 Rs
arctgEs Ex
Es1  Es0 €52

a - ABYX/IMHEHanA agMarpamma; 6 - TpexinHelHana guarpamma
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PucyHoK 6.2 - Omnarpammbl COCTOAAHUA PACTAHYTOU apmMmaTypbl

6.2.15 HanpaxeHus B apmaType Os COr/laCHO TPEexJMHEeNWHOM Auarpamme COCTOAHUA
apMaTypbl onpeaenstoT B 3aBUCUMOCTU OT OTHOCUTE/IbHbIX AedopmMaunii €s o popmynam:

Mpn 0 < &< €51

Os = &5 ‘Es,' (6'15)
Npu €51 < €< €52
g, =| 1—%i-ﬁ+%|-ﬂ__il=lﬂ__.
. ) e.—E. .
SRR (6.16)

3Ha4veHuA 5o, Es  Rs NpMHMMalOT cornacHo 6.2.11, 6.2.12 n 6.2.8.

3HaYeHMA HaANPAXKEHUN Os1 NPUHMMALOT paBHbiMK 0,9Rs, @ HaNPAMXKEHWUI Osy - paBHO 1,1R;.

0.9R.

3Ha4yeHnAa OTHOCUTENbHbIX AedopMaLmi €s1 NPUHUMAIOT PaBHbIMU E. , @ agebopmaumi s
- pasHbimm 0,015.

7 beTOHHbIE KOHCTPYKIHHU

KOHCTPYKUMM paccMaTpuBaloT Kak OeTOHHble, eciM UX MNPOYHOCTb obecnevyeHa OAHUM
TONbKO HeTOHOM.

beTOHHbIe aieMeHTbI NMPUMEHAIOT.

a) npenMmywecTtBeHHO Ha CXaTtue Mnpu pacnonoxXeHunnm npop,oanoﬁ C)-KMMHPOLLI,EVI Cunbl B
npegenax nonepeyHoro ce4yeHnAa anemeHTa,

6) B OTAENbHbIX CNYYasnX B KOHCTPYKUMAX, paboTaloWwmx Ha CKaTUe MNPU PaCroNOMKEHUU
NPOAONBLHOMN CXUMAIOWEN CUAbI 33 NpeAenaMn NOoMepeyHoro CeYeHUsA 3/1IeMeHTa, a TaKXKe B
n3rmbaembix KOHCTPYKUMAX, KOrga MX paspylleHue He npeactaBaseT HenocpencTBeHHOWM
OMaCHOCTM AN }KU3HWU NOAEN U COXPAHHOCTM 060opya0BaHMA.

KOHCTPYKLMM C apMaTypom, NaoLWasb Ce4EHUA KOTOPON MeHbLUE MUHUMAJIBHO AONYCTUMOM
MO KOHCTPYKTMBHbIM TpeboBaHMAM 10.3, pacCMaTPMBAIOT KaK BETOHHbIE.

7.1 PacyeTr 0€TOHHBIX 3JIEMEHTOB 110 IPOYHOCTH

7.1.1 bBeTOHHble 3nemeHTbl PacCYMUTbIBAOT MO MPOYHOCTU Ha AGVICTBMG npoAo0/IbHbIX
CKXUMakoLwmnx cun, M3FM68IOLLI,MX MOMEHTOB U NonepeyYHbIX CUA, a TaKXKE Ha MeCTHOE CXKaTue.

7.1.2 PacyeT No NPOYHOCTN BETOHHbIX 3/1IEMEHTOB NPWU AEUCTBUM NPOAONbHON CXKUMAIOLLEN
cunbl (BHELEHTPEHHOE CXKaTue) U U3rnbatoLLero MOMeHTa cieayeT NPous3BoAUTb A/1A CEYEHUMN,
HOPMabHbIX K UX NPOAONbHOM OCH.

PacyeT 6ETOHHbIX 3/1EMEHTOB MPOU3BOAAT HA OCHOBE HENMHENHOW [edpopMaunOHHOM
mopenun cornacHo 8.1.20 - 8.1.30, NpUHUMAA B pacyeTHbIX 3aBUCUMOCTAX NJoLWaab apmaTypbl
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paBHOWM Hynto. [onyckaetca pacyeT OGETOHHbIX 3/1€MEHTOB MPAMOYFONbHOFO M TaBPOBOTO
CeYEeHUI Npu AEeNCTBUM YCUAUIA B NJIOCKOCTU CUMMETPUN HOPMA/IbHOFO CEYEHUA NPOM3BOAMUTD
no npeaenbHbIM yCUAnAm cornacHo 7.1.7 - 7.1.12.

7.1.3 beToHHble 3neMeHTbl B 3aBUCMMOCTM OT YyCN0BUMA MX paboTbl M TpeboBaHui,
npeabABAAEMbIX K HUM, PacCyMTbIBAlOT MO MNpefesibHbiM ycuanam 6e3 yyeta uam C y4eTom
CONPOTUBEHUA BETOHA PACTAHYTOM 30HbI.

bBe3 yuyeta conpoTmBneHua 6eToHa pacTAHYTOW 30HblI (PUCYHOK 7.1) NpPOM3BOAAT pacyeT
BHELEHTPEHHO CXaTbIX 3/1EMEHTOB MPW PaCMONIOKEHUU NPOAOALHOW CHUMAIOLWEN CUNbI B
npeaenax MoMepeyHoro CeYeHUA 3NEeMeHTa, NPUHUMAs, 4YTO [AOCTUNKEHME npenenbHOoro
COCTOSIHMA XapaKTepusyeTca paspylleHnem cKaTtoro 6etoHa. ConpoTuBneHne 6eToHa CXKaTUIO
npu pacyeTte No NpeaenbHbIM YCUIUAM YC/IOBHO NPEACTaBAAKT HanNpPsXKeHUAMM, PaBHbIMU Ry,
pPaBHOMEPHO pacnpeaesieHHbIMWU MO YacTU CKaToM 30HbI (YCNOBHOM CXKATOM 30HbI) C LLIEHTPOM
TAXECTU, COBMAAAOLMM C TOYKON NPUIOKEHNA NPOA0AbHOM cubl (7.1.9).

C yyetTom conpoTuB/iieHMA OeToHa PacCTAHYTOM 30Hbl (PUCYHOK 7.2) NMPOU3BOAAT pacyeT
31eMEeHTOB, pPaboTalolWMX Ha CKaTUe MPU PaCMOJIOKEHUU NPOAONbHOW CHMUMAIOLWEN CUNbI 3
npeaenamum nornepeyHoro CeYeHns 3eMeHTa, U3rnbaemblX 3/1EMEHTOB, a TaK}Ke 3/IeMEHTOB, B
KOTOPbIX HEe OO0MNYCKAlT TPEWMHbl MO YC/0BUMAM 3KCMIyaTauuu KOHCTPYKUM. Mpu aTom npwm
pacuyeTe Mo NpeaesibHbIM YCUIMAM NPUHUMALOT, YTO NpeaesibHOe COCTOAHWE XapaKTepusyeTcs
OOCTUXEHNEM npedenbHblX ycuamin B OeToHe pacTAHYTOM 30Hbl, OnpeaensembiXx B
npeanonoXeHun ynpyromn pabotbl 6etoHa (7.1.9, 7.1.10, 7.1.12).

Rb I
N RA, V/ /
e et St oy =
=] Ay /
Wy
é = 1
LieaTp
TAKECTH
CeYeHHA

PucyHoK 7.1 - Cxema ycuaun v 3nopa Hanpa>XKeHwuii B ce4eHU, HOPMaJIbHOM K NPOA0JIbHOM
OCM BHELLEHTPEHHO C}KaToro 6eTOHHOro 3/71IeMeHTa, PacCYUTbIBaeMoro no NpoyYyHocTn 6e3
y4yeTa conpoTusneHna 6eToHa pacTAHYTOM 30HbDI
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S

Ry b

PucyHok 7.2 - Cxema ycunnii u antopa Hanpsa>KeHui B ce4eHUn, HOPMasibHOM K NPOAO0/IbHOM
ocu nsrmbaemoro (BHELLEHTPEHHO C}KaToro) 6eTOHHOro 31eMeHTa, PacCYnTbIBaEMOro no
NPOYHOCTU C YYETOM CONPOTUBNIEHUA 6€TOHA PACTAHYTOM 30HbI

7.1.4 PacyeT NO NPOYHOCTU OETOHHbIX 31EMEHTOB MNPU AENCTBUM MONepeyHbIX Cun
Npou3BOAAT M3 YCNOBMA, NO KOTOPOMY CyMMa COOTHOLIEHWI [NAaBHOrO PaCTArMBAIOLLErO

-

(T, |
R
HaNPAXEHMA K pacyeTHOMY CONPOTUBAEHUIO BETOHa OCEBOMY PaCTAXEHMIO ~ '~ W rnaBHOro
‘g, |
e
CKMMAIOLLLErO HaNPAXKEHNA K pacyeTHOMY COMpPOTUBAEHUIO BETOHa OCEBOMY CXaTUIO =~ < He

AONXKHA npesbiwaTsb 1,0.

7.1.5 PacyeT No NpoYHOCTM BETOHHbIX 3/IEMEHTOB Ha IEMCTBME MECTHOM Harpysku (MmectHoe
C)KaTue) Npom3BOAAT COMacHO yKasaHMaAM 8.1.43 - 8.1.45.

7.1.6 B 6eTOHHbIX 3/1eMeHTax B C/ly4asX, yKasaHHbIX B 10.3.7, HeobXxoAMMO NpeaycMaTpuBaTh
KOHCTPYKTUBHYIO apmaTypy.

PacueT BHEL,@eHTPEHHO CXaTbIX 6ETOHHbIX 3/1IEMEHTOB No npeaenbHbIM yCUTUAM

7.1.7 Mpwn pacyeTe NO NPOYHOCTN BHELLEHTPEHHO CXKaTbIX BETOHHbIX 91EMEHTOB Ha AelcTBMe
CKMMaloWwen npoao/sbHOM CUbl CneayeT YYuTbiBaTb C/AYyYalHbIA  SKCLEHTPUCUTET €,
NPMHUMAEMbIN HE MeHee:

1/600 ANWHbI 3N1eMeHTa WM PaCCTOAHMA MENAY ero CeYeHUsMM, 3aKpenieHHbIMU OT
cMeLLeHus;

1/30 BbICOTbI CEYEHUA;
10 mm.

OnAa snemeHTOB CTaTUYECKM HeonpeaennmblxX KOHCprKLI,VIVI 3Ha4YeHne 3SKCUEHTPUCUTETA
l'IpOLI,OﬂbHOVI CUNbl OTHOCUTENIbHO UEHTPa TAXeCTU npuBeaeHHOro cedyeHmAa €eo NPUHUMaoT
PaBHbIM 3HAa4YE€HUIO SKCUEHTPUCUTETA, NOTY4EHHOIO U3 CTaTUYECKOIo pacyeTa, HO HE MEHeE €Eq.
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[NnAa 3neMeHTOB CTaTMYECKM OMpeaeMMbIX KOHCTPYKLMIA IKCUEHTPUCUTET ep NPUHUMAIOT
PaBHbIM CYMME 3KCLLEEHTPUCUTETOB - U3 CTAaTUYECKOrO pacyeTa KOHCTPYKLUMIA U CNy4YaliHOro.

I,
7.1.8 MNpun rmbkocTn anemeHToB I > 14 HEOBXOAMMO YYMTbIBATb BAMAHME HA MX HECYLLYIO
CNocobHOCTb NPOrMbOB NyTEM YMHOXEHWUA 3HAYEHUIN ep Ha KOIPPULMEHT n, onpeaensiembli

cornacHo 7.1.11.

7.1.9 Pacyet BHELUEHTPEHHO CXKaTbIX GETOHHbIX 3/1eMEHTOB npu pacnonoxXeHmu I'IpO,CI,OI'IbHO[;I
C)'KVIMGI'OLU,EVI Chbl B Npeaenax nonepevyHoro ce4yeHmMA anemeHTa npon3sogAaTt n3 ycnosuma

N <Ry Ay, (7.1)
roe N - geiicTyiowan NPOA0AbHAA CUNa;

Ap - naowaab CKaTol 30Hbl 6eToHa, onpeaensemas M3 YCNOBMA, YTO ee LLeHTP TAXKEeCTU
COBMAZAEeT C TOYKOW NPUNONKEHUA NPOAONAbHOM cunbl N (¢ ydyeTom npornba).

Ana sanemeHToB NPAMOYrosibHOro ce4yeHuA

Y 1 ,'- (72)

[lonyckaeTcs pacyeT BHELEHTPEHHO CXKaTblX 3/IEMEHTOB MPAMOYrO/IbHOrO CeYeHMA Npu
3KCLEHTpUCHTETE NPOAO0AbHOMN cubl eo < h/30 u lp < 20h nponsBoAMTb U3 YCAOBUSA

N<o Ry -A, (7.3)

roe A - nnowaab NoNepeYyHoro CeYeHMa 31eMeHTa;

¢ - KO3POUUMEHT, MPUHMMAEMbBIN NPU AJAUTENBHOM AENCTBUMM Harpysku no tabavue 7.1 B
i

3aBUCUMOCTU OT TMBKocTn 1 31EMEHTA, NPUN KpaTKOBpEMEHHOM AEVICTBMM Harpy3km 3Ha4yeHunA
I, I,

¢ onpeAenaoT No AMHeNHOMY 3aKoHY, NpuHumMas ¢ =0,9 npu 7 =10u ¢ =0,85 npu /1 = 20;

lo- pacyeTHaA A/IMHa S1EMEHTa, onpeagenaeman Kak gna ene3obeToHHbIX 3/IEMEHTOB.

Tabnunua 7.1
lo/h 6 10 15 20
[0) 0,92 0,9 0,8 0,6

BHeLeHTpeHHO cCKaTble OeTOHHble 3/1eMeHTbl, B KOTOPbIX MOMAB/AEHME TPEWMUH He
[OMYCKaeTcs Mo YCNOBUAM 3KCMyaTalMu, HE3aBUCMMO OT pacyeTa M3 ycnosuA (7.1) AOMKHbI
6bITb NPOBEPEHDI C Y4ETOM CONPOTUBAEHUA BETOHA PACTAHYTOM 30HbI U3 YCNOBUA
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R, -A
N= -4 ;
;'EL T]_:L_l
(7.4)
[ns anemeHTOB NPAMOYrO/IbHOro ceyeHus ycnosue (7.4) umeet Bug,
R, -b-h
Ig?L—L_
;3_-1 -1 -1
L (7.5)

B dopmynax (7.4) n (7.5):

A - nnowazb NONEpPeyYHoro ceyeHns 6EeTOHHOro 31EMEHTa;

| - MOMEHT MHEePUUN ceYeHUs BETOHHOIO 3/1eMEHTa OTHOCUTE/IbHO €ro LieHTPa TAXKECTH;

Yt - PacCTOSIHME OT LeHTPa TAXKECTM CeYeHUn 3nemeHTa A0 Hanbonee pacTAHYTOrO BOJIOKHA;
N - KO3OULUMEHT, onpeaenaemblii COrnacHo ykasaHmam 7.1.11.

7.1.10 PacyeT BHELEHTPEHHO CXaTbiX OETOHHbIX 3/EMEHTOB NPU PaACMONONKEHUU
NPOAO/IbHOM CXUMAIOLLEN CUNbI 33 Npesesnamu NONepevyHoro cevyeHma alemeHTa Npom3BoaaT
n3 ycnosum (7.4) n (7.5).

7.1.11 3HauyeHue Ko3ddUUMEHTA N, Yy4YMTbiBAKOWEro BAMAHME npornba Ha 3HAYeHue
3KCLEeHTpMCUTETa NPOA0bHON CUAbI €o, ONpeaenaT no ¢opmyne

oL
-, N
1I-—
N (7.6)
roe Ne - yCNOBHaA KpUTUYEeCKaa cuna, onpeaenaemas no popmyne
v, =2
Iy (7.7)

roe D - KecTKOCTb 3n1eMeHTa B NpeaebHOM No NPOYHOCTU CTaguu, onpeaenseman Kak ans
»Kene3obeToHHbIX 3/1IeMEHTOB, HO 6e3 yyeTa apmaTypbl, cornacHo 8.1.15.

Pacuet nsrmbaembix 6€TOHHbIX 31€MEHTOB NOo npeagenbHbiM yCUIUAM

7.1.12 PacyeT usrnbaembix 6E€TOHHbIX 91EMEHTOB CAeayeT NPOU3BOAMUTb U3 YC/I0BUS

M < My, (7.8)

roe M - n3arnbaroLLmini MOMEHT OT BHELLHEN Harpysku;

Mur - npep,eanblﬁ M3I’I/16EII-OLLI,MIZ MOMEHT, I-(OTOprIZ MOXKeT ObITb BOCNPUHAT CevyeHnem
1EMEHTA.

3HaueHne My onpeaenstoT no popmyne
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Muit = Rpt VV; (79)

roe W - momeHT CoOnpoTuBAEHNA CEYEHUNA INEeMeEHTA ONA KpaﬁHero PacCTAHYTOro BOJZ1IOKHaA.

Ana snemeHToB NPAMOYroaibHOro ce4yeHuA

6 (7.10)

8 7Kes1e300eTOHHbIe KOHCTPYKIIUH 0€3 NMPeIBAPUTEIbHOI0 HANIPSIIKEHUSI ApMATYPhI

8.1 Pacuer 3/1eMeHTOB eJie300eTOHHbIX KOHCTPYKIHI MO NpeAebHbIM COCTOSTHHSAM
NnepBOil rpynibl

Pacuert }kene3o6eToHHbIX 3/1IEMEHTOB NO npo4YHOCTU

*enesobeToHHbIE 31eMEHTbl PacCYMTbIBAOT MO MPOYHOCTM Ha AeincTBue usrnbaromx
MOMEHTOB, NPOAONbHbIX CUA, MONEPEYHbIX CUJ, KPYTALLMX MOMEHTOB M Ha MEeCTHOe AeicTBue
Harpysku (MecTHoe caTue, NPoAaBAMBaHUE).

Pacuet no NPOYHOCTU ¥Kene3o6eToHHbIX 3/1IeMEHTOB Ha ,qeﬁcnsue M3FM63I'OI.I.IMX MOMEHTOB
MU NPOAOJIbHbIX CUN

Obuwue nosaoxceHus

8.1.1 PacyeT Mo MNPOYHOCTM Kesie300eTOHHbIX 31eMEHTOB MNPU AENCTBUM M3rnbatoLmx
MOMEHTOB M MNPOAOJbHbIX CUA  (BHELEHTPEHHOEe CXKaTue WAW pacTaXKeHue) cneanyet
Npou3BOAMUTb ANA CEYEHUM, HOPMAbHbIX K UX MPOA0NbHON OCU.

PacyeT NO nNPOYHOCTM HOPMA/bHbLIX CEYEHUN KeNne30OeTOHHbIX 3/1eMeHTOB cneayeT
NpPOn3BOAMTb HAa OCHOBE HeNNHEHOM aedopmauMOHHON moaenm cornacHo 8.1.20 - 8.1.30.

[lonyckaeTcs Npon3BoOAMTb PAcYeT Ha OCHOBE NPeAesbHbIX YCUANIA:

enes3obeToHHbIX 31eMEHTOB MPAMOYrONbHOrO, TaBPOBOrO M [ABYTAaBPOBOrO CEYEHWUN C
apMaTypon, pacnonoXKeHHOM Yy nepneHAMKYAAPHbIX NNOCKOCTU U3rnba rpaHeln anemeHTa, npu
OENCTBUM YCUNUIA B MIOCKOCTU CUMMETPUN HOPMAJIbHbIX CEY4E€HUIM COrnacHo 8.1.4 - 8.1.16;

BHELEHTPEHHO CXATbIX 3/IEMEHTOB KPYyraoro M KoOJbLEBOIro nonepeyHbiX CeYyeHuin - no
YKa3aHUAM NnpunoxeHusa r.

8.1.2 MNpw pacyeTe BHELEHTPEHHO CXKaTbIX 3N1EMEHTOB C/ieyeT YyYUTbIBATb BAUAHUE NpPOrnba
Ha WX Hecyllyl CcrnocobHOCTb, KaK npaBWaO, MNyTeM pacyeTa KOHCTPYKUMI  no
nedopmMnpoBaHHOM cxeme.

[lonyckaeTca Npon3BOAUTb pacyeT KOHCTPYKLMI MO HeaedhOopMUPOBAHHON CXeME, YUUTbIBAA
npu rmbkoctu lo/i > 14 BAnaAHWe npormba sNemMeHTa Ha ero MPOYHOCTb MyTEM YMHOMKEHUA
Ha4Ya/IbHOrO 3KCUEHTPUCUTETA €p Ha KOIDODULMEHT I, onpeaensiembliA COr1lacHO YKasaHUAaM
8.1.15.
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8.1.3 [na Kenes3obeTOHHbIX 31EMEHTOB, Y KOTOPbIX NpeaenbHOoe ycuavMe Mo NPOoYHOCTU
OKa3blBAeTCA MeHblUe MNpeaenbHOro ycunausa no obpasoBaHuio TpewwuH (nn. 8.2.8 - 8.2.14),
naowanb CceyeHMA MNPOAOJbHOM pPaACTAHYTOM apmaTypbl [O/KHA ObliTb yBe/iMYeHa no
CpaBHeHMIO ¢ Tpebyemoi 13 pacyeTa NO NPOYHOCTU HE MeHee YemM Ha 15 %, unu onpeaeneHa
M3 pacyeTa Nno NPOYHOCTM Ha AeNCTBUE NPEeAeNbHOro YCUANA NO 06pa30BaHMUIO TPELLMH.

Pacuyem o npoYHoCMuU HOpPMAQAs1bHbIX ceyeHuli no npedeﬂbe/M ycunuam

8.1.4 MNpepenbHble YCUAUA B CEYEHMM, HOPMANBHOM K NPOAONLHOM OCK 31eMeHTa, cienyeT
onpeaenaTb UCXOAA U3 CAeAYOWNX NPeANoCbINOoK:

conpoTueaeHune 6eToHa PaCTAXKEHUNIO NTPUHUMAKOT PABHbIM HYAIO,

conpoTtueaeHne 6eToHa CcXKaTuto npegcraBnAaeTca HanpAaXeHnamu, paBHbIMU Rp wn
PaBHOMEPHO pacnpegeneHHbiMU No CXKaToM 30He 6eTOHa;

aedopmaunn (HanpsaxkeHMa) B apmaType onpeaenatoT B 3aBUCMMOCTM OT BbICOTbl CXKaTOM
30Hbl 6eTOHa;

pactarneaoulnme HanpAaxXeHna B apmMmatype nNpuHMMaroT He bonee pac4yeTHOro
ConpoTmnBAEHNA PACTANKEHUIO Rs;

CKMMAlOLWME HANPAXKEHMA B apMaType NPUHMMAIOT He Bonee pacyeTHOro CONPOTUBAEHUA
CXaTuUIo Rsec.

8.1.5 PacyeT No NPOYHOCTN HOPMANbHbIX CEYEHUI cieayeT NPoOnU3BOANTb B 3aBUCMMOCTH OT

¥

o o .
COOTHOLUEHMA MeXAy 3HauYeHMEeM OTHOCUTE/IbHOM BbICOTbl CXaToOM 30HbI 6eToHa o,

onpeaensembiM W3 COOTBETCTBYIOWMX YCAOBUI PaBHOBECUA, WM 3HAYEHMEM T[pPaHMYHOM
OTHOCWUTE/NIbHOM BbICOTbI CXKATOM 30Hbl &k, NMPM KOTOPOM NpeaesibHOe COCTOSIHME 3/1eMeHTa
HacTynaeT O4HOBPEMEHHO C AOCTMXEHMEeM B PACTAHYTOM apmaTtype HanpaXKeHus, PaBHOro
pacyeTHOMYy CONPOTUBAEHMIO Rs.

8.1.6 3HaueHue &g onpeaenatoT no popmyne

€42 (8.1)

rO€ €sel - OTHOCUTENbHAA AedOopMaLMA PACTAHYTOM apMaTypbl NPU HaNPAXEHUAX, PaBHbIX Rs

s (8.2)

€2 - OTHOCMTeNbHaa gedopmauma cxKatoro 6eToHa NpM HanNpPAXKEHWAX, pPaBHbIX R,
nPMHMMaemas B COOTBETCTBMUM C YKa3aHMAMM 6.1.20.
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Onsa Taxkenoro 6etoHa Knaccos B70 - B100 n gna menkosepHuctoro 6etoHa B yucautene
dopmynbl (8.1) BmecTo 0,8 cnepyeT npuHUmath 0,7.

8.1.7 Mpu pacuyeTe BHELEHTPEHHO CXKaTbIX Xene300eTOHHbIX 3/1IeMEHTOB B HA4a/IbHOM
3KCLEHTPUCUTETE MNPUIONKEHUA MNPOAOABHON CWUAbl €p CAefdyeT y4uTbiBaTb CAyYanHbIA
3KCLLEHTPUCUTET €q, NPUHMMAEMbI HE MEHee:

1/600 gAMHbI 3N1EMEHTa WM PACCTOAHUA MEXAY €ro CeYeHUAMM, 3aKpensieHHbIMU OT
CMeLeHus;

1/30 BbICOTbI CEYEHUA;
10 mm.

[lnAa 3N1eMeHTOB CTaTUYeCKM Heonpeae/IMMbIX KOHCTPYKUMIA 3HAYEHWEe 3KCLEeHTpUcUTeTa
NPOAONbHON CUAbI OTHOCUTENbHO LEHTPa TAXECTU MNPUBEAEHHOro CevyeHusa ep MPUHUMAIOT
PaBHbIM 3HAYEHMIO SKCLLEHTPUCUTETA, MONYYEHHOTO M3 CTaTUYECKOTO PacyeTa, HO He MeHee ég.

[N 3NeMeHTOB CTaTMYECKU OMpPeae/IMMbIX KOHCTPYKUMA SKCLUEHTPUCUTET €p NPUHUMAOT
PaBHbIM CYMME 3KCLLEEHTPUCUTETOB U3 CTaTUYECKOro pacyeTa KOHCTPYKLUMIA U CayYaiHoro.

Pacyem usz2ubaemsbix 3nemMeHmos

8.1.8 Pacyet no NPOYHOCTHU cevyeHn nrnbaembix sNeEMEHTOB nponssoaAT U3 ycanosua

M < Mur, (8.3)

raoe M - n3armbaowmin MOMEHT OT BHELLIHEN Harpy3Ku:

My - npeaenbHbin U3rnbaloWnii MOMEHT, KOTOPbI MOMKET ObiTb BOCMPUHAT CEYEHUEM
anemeHTa.

8.1.9 3HauyeHue Myr gna nsrnbaembix 3/1€MEHTOB NPAMOYro/IbHOro cedeHus (PUCYHOK 8.1)

npwu "C onpeaenaoT no popmyne

Mu/t=Rb ‘b ‘X(hO‘O,SX)"‘Rsc ‘Als ‘(hO‘al), (8.4)

NpPW 3TOM BbICOTY CXKaTOM 30HbI X ONpeaenaAoT no ¢opmyne

_ R: i ‘_1: _R:r i ‘_1;
R.-b '

x

(8.5)

8.1.10 3HauyeHne My: ANA M3rMbBaembiX 31EMEHTOB, MMEHLWMUX MNONKY B CXKaATol 30He

(TaBpoBble M [BYTaBpPOBble CeyYyeHusn), npwu g onpeaenAlT B 3aBUCMMOCTU OT
NONIOKEHUSA FPAHULLbI CXKATOW 30HbI:

a) ecnv rpaHuLa NpoxoauT B NoJike (PUCYHOK 8.2, a), T.e. cobatoaeTca ycnosue
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Rs‘AsSRb'bff'hff‘l'Rsc'A’s, (8.6)

3HayeHne My onpegenatoT no 8.1.9 KaK A1a NPAMOYrobHOIO CeYEHUA WNPUHOW b';

6) ecnn rpaHnua npoxoaut B pebpe (pucyHok 8.2, 6), T.e. ycnosue (8.6) He cobatogaeTcs,
3HayeHue My onpeaenaoT no opmyne

Muit = Ry - b -x(ho - 0,5x) + Ru(b's - b)h'{ho - 0,5 - h'f) + Rsc - A's(ho - a'), (8.7)

NpW 3TOM BbICOTY C}KaToM 30HbI HeToHa x onpegensatoT no ¢opmyne

R—_— - A, _‘R:{ ‘_1; _Ri(bf —b)- ;-f

X =

R,-b (8.8)
A
\ & A
~.‘.it“— -‘.— RMAJ' 7

h

<
C1

I ., o L1/
v

b

PucyHok 8.1 - Cxema ycunuii u antopa HanpsaXKeHUi B ce4eHUN, HOPMaJIbHOM K NPOA0JIbHOMA
ocu M3rmbaemoro Keneso6eTOHHOro 3/1IeMeHTa, NPU ero pacyeTe No NPOYHOCTU

g
E 7 4

PucyHok 8.2 - MonoxeHune rpaHuLbl CKaToii 30Hbl B ce4eHUU u3rnbaemoro Kenesob6etToHHOro
anemeHTa
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8.1.11 3HayeHue b's, BBOAMMOE B pacyeT, NPUHUMALOT U3 YCIOBUA, YTO LUMPUHA CBECA NOSTKM
B Ka)K4yH CTOPOHY OT pebpa AomkHa bbiTh He 6onee 1/6 nponeTa anemeHTa n He bonee:

a) Npy HanMumMM nonepeyHbix pebep mam npu h's > 0,1h - 1/2 paccToaHMA B CBETY MeXay
NPOAONbHbIMU pebpamu;

6) Npu OTCYTCTBUM MOMepeyHbIx pebep (MM NpU pPaccToAHMAX MeXAY HUMKU BonbLnX, Yem
paccToAHMA MeXAay NPoAobHbIMK pebpamu) n h's<0,1h - 6h';

B) NPW KOHCOJIbHbIX CBECAX NOJIKMU:
NP h's > 0,1h.eeiciieeeiiienee 6h';
npu 0,05h < h's<0,1h............. 3h',
npu h's< 0,05h - cBecbl He y4nTbIBAIOT.

8.1.12 Mpu pacyeTe No NPOYHOCTU U3rMbBaAEMbIX 3/1EMEHTOB peKomeHayeTca cobngaTb
ycnosue x < &g - ho.

B cnyyae, Korga no KOHCTPYKTUBHbIM COOBpPa*KeHMAM WUAW U3 pacydeTa No npefesibHbiM
COCTOAHMAM BTOPOM TPYMmnbl NAOWAAb PACTAHYTON apmaTypbl NpuUHATa 6onbluei, Yem 3TO
Tpebyetca gna cobnogeHus ycnosua x < & - ho, AonycKaetca npeaenbHblii narubatowmi
MOMeHT My : onpeaenatb no ¢opmynam (8.4) nnm (8.7), noacTaBAAs B HUX 3HAYEHUA BbICOTbI
CXaTol 30HbI X = & - ho.

8.1.13 Mpu CcUMMETPUYHOM apMMpPOBaHUKM, Koraa Rs - A = Rsc - A's, 3HadyeHne My
onpeaenaT no opmyne
Mult = Rs 'As(ho - Cl'). (8.9)

Ecnn BbluMcneHHana 6e3 yyeTta cxkaton apmatypbl (A's = 0) BbicOTa CXKaToOM 30HbI X < 20, B
dopmyny (8.9) noacrasnaoT BMecTo a' 3HaveHue x/2.

Pacyem gHeyeumpeHHO CHameoix 371eMeHmMo8

8.1.14 Pacyet no NPOYHOCTU NPAMOYTOJIbHbIX cevyeHun BHELLEUTPEHHO CXATbIX 3/1IEMEHTOB
npon3BoaAT 13 ycnoBua

N -e<Rp-b-x(ho-0,5x) + Rsc -A's(ho-a’), (8.10)
roe N - NnpoAonbHas cuia OT BHELWHEN HArpysKu;
€ - PacCTofAHME OT TOYKM MPUIONKEHUSA NPOAOAbHON cunbl N 00 UEHTPA TAXKECTU CeYeHus

PacTAHYTOM WAN HaMMeHee CXKaToW (MPW MOJIHOCTbIO CXKATOM CEYEHUM 3/1IeMeHTa) apmaTypbl,
paBHOe

[ ]

(8.11)
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3aecb N - KO3PPUUMEHT, yUnUTbIBAOWMI BANAHUE NPOAOALHOIO M3rnba (Nnpornba) anemeHTa
Ha ero HecyLyt cnocobHOCTb U onpeaensemblii cornacHo 8.1.15.

€o-no8.1.7.
BbICOTy CXaToM 30HbI X onpenenAaroT:

a) npu & = x/ho < & (pncyHoK 8.3) no dopmyne

N+R.-A. -R_ -4
X = - :
R.-5 (8.12)
6) npu € = x/ho > &€& no popmyne
T 1+;—.F r
N+R.-A4.- = -R_-Al
_ =z
= 2R. A
pobt—F—
(1= %) (8.13)
- & o
N ! Ry t
wl N — — —
() = . 7
—==r— R4 Ay )
- ol —— — ..../Z /A_.\
-
< =

: " e B b ¥ 7

PucyHok 8.3 - Cxema ycunuii u antopa HanpsaXKeHui B cCe4eHUN, HOPMaJIbHOM K NPOA0/IbHOIMA
OCM BHELLEHTPEHHO C}KaToro }ene3o6eTOHHOro 3IeMeHTa, NpU pacyeTe ero No NPOYHOCTU

8.1.15 3HauyeHune KoaddpuuMeHTa N Npu pacyeTe KOHCTPYKUMIM no HeaedopmMMpOBaHHOM
cxeme onpegenatot no ¢opmyne

Ner (8.14)

roe N - NnpoAonbHas cuia OT BHELWWHEN HArpysKku;

Ncr - yCNOBHas KpuUTUUYecKas cuna, onpeaensemas no ¢opmyne
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(8.15)

3,£I,er D - »KeCTKOCTb Kene306eTOHHOro 3nemeHTa B npep,eanoﬁ no NPOYHOCTKN CTaauUM,
onpegenaeman CornaCHO ykasaHnAm pacyeTa no Aed)OpMaLl,MﬂM;

lo - pacyeTHas gMHa anemeHTa, onpeaensemas cornacHo 8.1.17.
[onyckaetca 3HayeHne D onpegenatb no popmyne

D = kbEbI + ksEsIs,
roe Ep, Es - moaynn ynpyroctm 6eToHa U apmaTypbl COOTBETCTBEHHO;
I, Is - MOMEHTbl MHepuMn naowagen ceyeHua 6GeTOHa M BCEW MPOAO/IBHOM apmaTypbl

COOTBETCTBEHHO OTHOCUTE/IBHO OCH, I'IpOXO,CI,ﬂIJ.I'el;i yepes UeHTP TAXKECTU nonepeyvyHoro ce4yeHunA
31EMEHTAQ,

ks = 0,7,'

&/ - KO3OPULMEHT, YUMTLIBAOLWUN BAUAHNE AAUTENbHOCTU AENCTBUS Harpyskn ¢; = 1 +
M1/M1, HO He Bonee 2.

3gecb M1, Mj - MOMEHTbl OTHOCUTENbHO LEeHTpa Hambosee pacTAHYTOro MAM HaumeHee
cKaTtoro (Npu UEeNMKOM CXAaTOM CeYeHUM) CTEeP)KHA COOTBETCTBEHHO OT AeNCTBUA MOHOM
HarpysKu 1 oT AeUCTBMA NOCTOAHHbIX U A/IUTENIbHbIX HAarpy3oK;

8 - OTHOCUTE/IbHOE 3HAYeHUe 3KCLEeHTPUCUTETA NPOAOALHOM CUMbl eo/h, NpUHMMaemoe He
meHee 0,15 n He bonee 1,5.

[lonyckaetca ymeHblWwaTb 3HayeHue KoaboULMEHTAa n C yd4eTom pacnpeseneHus
n3rnbaloWwmnx MOMEHTOB MO AJIMHE 3/IeMEHTa, XapakTepa ero AebopmMUMpoBaHUA U BAUAHUSA
npornboB Ha 3HayeHMe W3rMbaloLLero MOMEHTA B PACYETHOM CeYeHUM nyTem pacyeTta
KOHCTPYKLMM KaK YNpyrom cucTemol.

8.1.16 PacyeT No NPOYHOCTM NPAMOYFrO/IbHbIX CEYEHUI BHELLEHTPEHHO CHKATbIX 3/1IEMEHTOB C
apMaTypoi, PacrnooXKeHHOW Y NPOTMBOMOJIOXKHbIX B MNOCKOCTU M3rnba CTOPOH

ceyeHuna, MPU 3SKCUEHTpUcUTeTe npoaonbHon cunbl ep < h/30 n rmbkoctn l/h < 20
A0MNyCKaeTcs NPOU3BOAUTL U3 YCN0BUA

N < N, (8.16)

roe Nyt - npegenbHoe 3HavyeHue NPoAO0AbHOM CUJIbl, KOTOPYHO MOMKET BOCNPUHATDL 3/1IEMEHT,
onpegensemoe no ¢opmyne

Nult = (b : (Rb A+ Rsc 'As,tot)- (817)
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3,£I,er A- nnowanb 6eToHHOro cevyeHusq,
As.tot - naowaab BCcen I'IpO,CI,OJ'IbHOﬁ dpMaTypbl B CEH4EHUN INEMEHTAQ,

¢ - KO3POMUMEHT, NPUHMMAEMbBIN NPU AJNTENBHOM AENCTBUMM Harpysku no tabauue 8.1 B
3aBMCMMOCTU OT TMBKOCTU 3N1eMeHTa; NPU KPAaTKOBPEMEHHOM AENCTBUN Harpy3Ku 3HaveHus ¢
onpeaenatoT No IMHENHOMY 3aKOHY, npuHuman ¢ = 0,9 npu lo/h =10 n ¢ = 0,85 npwu lo/h = 20.

Tabnuua 8.1
¢ npu lo/h, pasHOM
Knacc 6eToHa
6 10 15 20
B20 - B55 0,92 0,9 0,83 0,7
B60 0,91 0,89 0,80 0,65
B80 0,90 0,88 0,79 0,64

8.1.17 PacyeTHyto AAWHY lo BHELEHTPEHHO CXKAaToro 3/1IeMeHTa OMpeaensAlT Kak Aans
31eMEHTOB PAaMHOM KOHCTPYKLUMUKU C y4eToM ee AedOpMMUPOBAHHOIO COCTOAHUA Npu Hanbonee
HEBbLITOAHOM ANA OAHHOrO 3/1eMeHTa PACNOJIONKEHUM Harpysku, NPUHMMaA BO BHMMaHWe
Heynpyrve gepopmaumm MaTepmnanos U HaaNYne TPELLMH.

[lonycKaeTcs pacyeTHyY AAUHY lo 91eMeHTOB NOCTOAHHONO MNONEPEYHOrO CeYEeHUA No ANIMHE
/ Npy AencTBUN NPOAO/IbHOM CUNbI NPUHUMATb PaBHOM:

a) ANA 3/IeMEHTOB C LWAPHMPHbIM ONMpaHMeM Ha AByX KoHuax - 1,0/;

6) ONA 9INEeMEHTOB C XKECTKOW 3a4e/IKon (MCKAtoYalowen noBOpPOT ONOPHOrO CEYEHUs) Ha
OZHOM KOHLE 1 He3aKpenIeHHbIM APYIMM KOHUOM (KoHconb) - 2,0/;

B) A1 3/1€MEHTOB C LaPHUPHbIM HECMELLAEMbIM OMMPaHMEM Ha OAHOM KOHLE, a Ha APYrom
KOHUE:

C *KecTKol (be3 nosopoTa) 3agenkon - 0,7/;
C NoAaT/nBOM (gonycKatouwern orpaHMYeHHbI NoBOPOT) 3agenkon - 0,9/;

r) A8 3NeMeHTOB C NOAAT/IMBbIM LIAPHUPHBIM ONUPAHUEM (LO0MNYCKAIOLWEM OrpaHUYEHHoe
CMeLLeHMe onopbl) Ha OAHOM KOHLE, a Ha APYrOM KOHLE:

C ’KecTKol (6e3 noBopoTa) 3agenkow - 1,5/;
C NoAaT/IMBOM (C orpaHMYEHHbIM NOBOPOTOM) 3aae/Kou - 2,0/;
A) BN 9INEeMEHTOB C HECMELLL@eMbIMM 3aZle/IKaMM Ha ABYX KOHLLaX:

*ecTkumu (6e3 nosoporTa) - 0,5/;
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noAaTAMBbIMU (C orpaHMYeHHbIM noBopoTom) - 0,8/;

e) OANA 3/1IeMEHTOB C OrpPaHUMYEeHHO CMeLLaeMbiMM 3a4e/IKaMM Ha ABYX KOHLAX: YKeCTKUMMU
(6e3 nosoporTa) - 0,8/,

NoAaTANBbLIMM (C OrpaHMYEHHbIM NOBOpPOTOM) - 1,2/.

Pacuem UeHmpasibHo pacmAaHymseix 3sieMmeHmos

8.1.18 PacyeT NO MPOYHOCTU CEYEHUM LLEHTPANbHO PACTAHYTbIX 3/1EMEHTOB crepyeT
NpPo13BOAUTb U3 YCN0BMA

N < N, (8.18)

roe N - npoAao/ibHaA pactAarmsarowana Cisia OT BHEWHWUX HArpy3ok;

Nur - npegenbHoe 3Ha4veHUe I'IpO,CLOJ'IbHOﬁ ChNbl, KOTOPOE MOXKET 6bITb BOCNPUHATO
INNIEMEHTOM.

3HayeHwue cunbl Ny onpegenatot no popmyne
Nuit = Rs - As tot, (8.19)
roe Astot - NNOWAAb CeYEHUA BCEN NPOAO/IbHOM apMaTypbl.

Pacyem sHeyeHMpeHHO pacmAaHymoix a1emeHmos

8.1.19 PacyeT NO MNPOYHOCTU MPAMOYFO/IbHbIX CEYEHUA BHELEHTPEHHO PaCTAHYTbIX
3N1eMeHTOB cneayeT NPOM3BOANTb B 3aBUCMMOCTM OT NONOXKEHUA NPOAOAbHOM cunbl N:

a) ecnn npoaonbHaa cuna N NpUNoXKeHa MeXay PaBHOLEMNCTBYIOLWMMM YCUNUI B apmaType S
nS' (pncyHoK 8.4, a) - N3 ycnosui

N -e < My (8.20)
N -e'< My, (8.21)
roe N -eun N -e'- ycunamnsa oT BHELHMX Harpy3oK;
Muit v Myt - npeaenbHble YCUAUA, KOTOPbIE MOYKET BOCMPUHATL CEYEHME.
Yennuma Myr v My onpegensatoT no opmynam
Muit = Rs - A's(ho - a'); (8.22)
M'uit = Rs - As(ho - a'); (8.23)

6) ecnu npoponbHas cuna N npunoxkeHa 3a npefenamMy  PacCTOAHUA  MeXay
PaBHOAENCTBYIOWMMKN ycuanii B apmatype S u S' (pucyHok 8.4, 6) - u3 ycnosus (8.20),

onpeaenan npeaesibHblA MOMeHT My no dopmyne

Muit = Rp - b -x(ho - 0,5x) + Rsc -A's(ho - @), (8.24)

NpW 3TOM BbICOTY CXKATOM 30HbI X ONpeAenatT no popmyne
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xX=

R: : "-i: - R:{ ) ‘-‘l'; -N

R,-b (8.25)

Echn nonyyeHHoe u3 pacyeTta no popmyne (8.25) 3HavyeHue x > & - ho, B dopmyny (8.24)
noAacTaBnAtoT X = &r - h, rae &g onpeaenAoT COrnacHo ykasaHuam 8.1.6.

b - R A AN

Ay

e = |\p7
V|
| A,
£ %ol
6 A
R, A
6. 4———'?:/1? 5/ |
[T~ R} A} b *
Pise I

ho

- S
a

v — R A,
— o 1317
el A

b

a - MexAy paBHOAENCTBYOWMMK YCUAUI B apmaType S 1 S'; 6 - 3a Npeaenamm pacCToOSHUI MeXAay
paBHOLEMNCTBYOWMMM yCUANIA B apmatype Su S'

PucyHok 8.4 - Cxema ycunmii u antopa HanpsaXKeHUi B CE4eHUN, HOPMAJIbHOM K NPOA0/IbHOM
OCU BHEL,EHTPEHHO PACTAHYTOrO »Kene306eTOHHOro 31IeMeHTa, NPU pacyeTe ero no
NPOYHOCTU NPU NPUNOXKEHUUN NPOAONbLHOMK cunbl N

Pacyem no npoYyHocmMu HOPMAnbHbLIX ceyeHuli Ha ocHose HesuHeliHol 0eopmMayuoHHOU
mooenu

8.1.20 Mpwn pacyeTe MO MNPOYHOCTU ycuama U aedpopmaumm B CEYEHUWU, HOPMANbHOM K
NPOAOAbHOM OCK 3N1eMeHTa, onpeaensatoT Ha OCHOBE HENMHENHOW AedopMaLMOHHON Moaenu,
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MCNONb3YIOWEN YypaBHEHMA PABHOBECUA BHELWHUX CUA U BHYTPEHHUX YCUAUIK B CEYEHUU
3/1eMEHTa, a TaKXe CAeyoLLMX NONONKEHWUA:

pacnpeaeneHne OTHOCUTENbHbIX Aedopmaunit 6eToHa M apmaTypbl MO BbICOTE CEYEHUS
3/1eMeHTa MPUHUMAIOT MO IMHEMHOMY 3aKOHY (rMnoTe3a NJI0CKUX CeYEHUN);

CBA3b MeXAy OCEeBbIMU HANPAXKEHUAMM W OTHOCUTENbHbIMM gedopmaumamm HeToHa u
apmaTypbl NPUHUMALOT B BUAE AMarpamm coctosHuA (aedpopmmnpoBaHmsa) 6eToHa U apmaTypbl.

conpoTuBieHne 6eToHa PacTAHYTOM 30HbI AOMYCKAETCA HE YUNTbIBATb, NPUHUMAA NPU €5 > 0
HanpsaxeHus op = 0. B oTAenbHbIX cnydaax (Hanpumep, nsrmbaemble U BHELEHTPEHHO CXKaTble
OETOHHbIE KOHCTPYKLMWU, B KOTOPbIX HE [AOMyCKalT TPELMHbI) pacyeT Nno MPOYHOCTU
npou3BoAAT C y4eToM paboTbl pacTAHyTOro 6eToHa.

8.1.21 MNepexoa OT 3MtOpbl HaNpPAXeHUN B 6eTOHe K 000OLEHHBIM BHYTPEHHUM YCUIUAM
onpeaensAldT C MNOMOLWLbI MPOoUeAypbl UYUCAEHHOTO WHTErPUPOBAHUA HaNpPAXKeHUM no
HOPMa/ibHOMY ce4yeHuto. [na 3TOro HOpMasibHOe CeYeHWe YCNOBHO pPasAensatoT Ha Manble
YYaCTKM: NMPU KOCOM BHELLEHTPEHHOM CMKaTUK (PacTAMKEHUWU) U KOCOM Mu3rmbe - no BbiCOTE U
LWUMPUHE CEYEHUA; NMPU BHELEEHTPEHHOM CXaTuM (pacTakeHun) u mnsrmbe B NNOCKOCTU OCH
CUMMETPUN MOMEPEYHOTO CEYEHMA 3JIEMEHTA - TOJIbKO MO BbiCOTe cevyeHus. HanpsykeHus B
npeaesiax MaJiblx y4aCTKOB NPUHUMAKOT PaBHOMEPHO pacnpeaeneHHbiMU (ycpeaHeHHbIMK).

8.1.22 Npu pacyeTe 3/IEMEHTOB C UCMO/Ib30BaHMEM AePOPMALMOHHON MOAENN MPUHUMAIOT:

3HAYEHMA CHMMAKOLWEN MNPOAO/AbHOM CUAbl, A TaKXKe CHUMALWMNX HANPANKEHUN U
aedopmaunin ykopoyeHns 6eToHa U apmMaTypbl CO 3HAKOM K MUHYCY;

3HaYeHMA pacTArMBaloLLEein MPOAOAbHON CUAbI, @ TaKXe PacTArMBaOWMX HaNPAXEeHUn u
Aebopmaunin yanmHeHua 6eToHa M apmaTypbl CO 3HAKOM «MJTHOCY.

3HaKM KOOpAMHAT UEHTPOB TAMECTU apPMATYPHbIX CTEP)KHEN M BblAeNeHHbIX Y4YacTKOB
6eToHa, a TaKXe TOYKM MNPUNOXKEHUA NPOAONbHON CUAbI NMPUHUMAOT B COOTBETCTBUM C
Ha3Ha4YeHHOM cucTeMol KoopamHat XOY. B obuwem cayvyae Havyano KOOpPAMHAT 3TOM CUCTEMbI
(Touka O Ha pucyHKe 8.5) pacrnonaraloT B NPOU3BOJILHOM MeCTe B Mpefenax MonepeyHoro
CeYyeHuA aNeMeHTa.
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XY

PUCVHOK 8.5 - PacueTHasa cxema HOpPMa/ZIbHOIo ce4eHuA »Kenes3obeToHHOro anemeHTa

8.1.23 lMpun pacyeTe HOPMaJIbHbIX CEYEHWNI MO NPOYHOCTUN B 06LLEM ciydae (CM. PUCYHOK 8.5)
NCMNOJIb3YIOT:

YpaBHeHNA paBHOBECUA BHELWHUX CUNIT U BHYTPEHHUX YCMHMVI B HOpPpMa/ZIbHOM Ce4dYeHUn
3/1IeMEHTA:

J"Ix = E_G:" - J'i_;._._..'z_;._.:... +E U; '_"i_:: - z__.,ﬁ-.-;

J (8.26)
M, =>0,-Ay-Z,,+> 0,-A4,-Z_.:
-' (8.27)
_"I.._" = z U."‘-‘.‘ -"-i_'-“.' +z G_:_: "’-i_::;
-' (8.28)
ypaBHeHus, onpeaensaowme pacnpegeneHme geGopmaumii No CEYEHUIO 31eMeHTa
1 1
€y =€t — Ly +—- Ly
i 7y (8.29)
;=& +i-2_1: +l-2’_1:;
& g (8.30)

3aBUCMMOCTW, CBA3bIBAOLUME HAMPAXKEHUA W OTHOCUTENbHble aedopmaumm 6eToHa W
apmaTypbl

Obi = Ep - Vbi - Ebi; (8.31)
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05j = Es/ . Vsj 'Esj; (832)

B ypaBHeHMAX (8.26) - (8.32):

My, My - u3rnbatowme MOMEHTbI OT BHELWHEN Harpy3kM OTHOCUTENbHO BbIOPAHHBIX WU
pacnonaraemblx B Npegenax nMNoONepeyHoOro CevYeHUa ISNeMeHTa KOOPAMHATHbIX OceM
(cooTBETCTBEHHO [AEWUCTBYHOLWMX B NAoCKoCcTAX XOZ wn YOZ wnv napannenbHo um),
onpeaensemble No Gpopmynam:

Mx=de+N - €x, (8.33)

3pecb Myq, Myg - usrnbarowme MOMEHTbl B COOTBETCTBYHOLLMX MIOCKOCTAX OT BHELIHEen
Harpysku, onpeaensieMble U3 CTaTUYECKOro pacyeTa KOHCTPYKLNUK;

N - NpoAonbHaA CUa OT BHELIHEN HarpysKu;

€x, €y - PACCTOAHUA OT TOYKM MPUIONKEHMA NPOJOAbHOW cunbl N [0 COOTBETCTBYHOLLMX
BbIOpPaHHbIX Ocew;

Abi, Zbzi, Zbyi, Obi - NNOLWAAb, KOOPANHATbI LLEHTPA TAXKECTU j-r0 y4acTKa BeTOHA U HanpsaKeHue
Ha YPOBHE ero LeHTpa TAXeCTH;

As, Zsj, Zsy, Osi - NAOWaAb, KOOPAMHATbl LLEHTPA TAMECTU j-ro CTep)KHA apmaTypbl U
HanpAMKeHne B HeM;

€0 - OTHOCUTENbHaA Aedopmaumsa BOJIOKHA, PACMOOXKEHHOTO Ha nepecevyeHnm BbibpaHHbIX
oceli (B Touke 0);

1/ry, 1/ry - KpMBU3HA NPOAOABHON OCK B PAaCCMaTPUBAEMOM MONEPEYHOM CEYEHUWN IN1EMEHTA
B NJIOCKOCTAX AeNCTBUA U3rnbatowmx MoMmeHToB My u My;

Ep - HaYanbHbIN MOAYNb yNpyrocTn 6eToHa;

Esj - MoAaynb yNpyrocTu j-ro CTeP}KHA apMaTypbl;

Vbi - KO3OOUUMEHT yNpyroctn 6eTOoHa j-ro y4acTKka;

Vsj - KO3OOUUMNEHT YNPYyrocTu j-ro CTEPXKHA apMmaTypbl.

KoadpdurumneHTbl Vi U Vsj NPUHUMAIOT NO COOTBETCTBYIOLMM AMarpaMmam COCToAHMA BeToHa
U apmaTypbl, yKa3aHHbIM B 6.1.19, 6.2.13.

3HauyeHnAa KOIPPULMEHTOB Vi U Vsj ONPEAENALOT KaK COOTHOLIEHNE 3HAYEHWUIN HAMPAXKEHWUN 1
aebopmaunii Ana paccmaTpuBaemMbiX TOYEK COOTBETCTBYHOWMX AMArpaMm COCTOAHUA BeToHa n
apMmaTypbl, NPUHATbIX B pacyeTe, AeNEeHHOEe Ha MOAy/b ynpyroctu 6etoHa Ep n apmatypbl Es
(npn gByxnuHelrHOM Anarpamme coctofHMA BeToHa - Ha NpMBeAEHHbI Moayab Aedopmaumm
cKaToro 6etoHa Epreq). Mpy 3TOM MCMONB3YIOT 3aBUCMMOCTU «HANpAXeHue - gedopmauma»
(6.5) - (6.9), (6.14) 1 (6.15) Ha paccmaTpUBaeMbIX y4acTKax AMarpamm.
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S (8.35)

¥ty (8.36)

8.1.24 PacyeT HOPMAJIbHbIX CEYEHWUM Kene30b6EeTOHHbIX 3N1eMEHTOB MO MPOYHOCTU
NPOn3BOAAT U3 YC/IOBUI:

|Eb,max| < Epult; (831)

€s,max < Esult, (838)

rO€ €bmax - OTHOCUTENbHAA Aedopmaumsa Hambonee CKaToro BONOKHA 6eTOHa B HOPMA/IbHOM

CEYEHWM 3INEeMEHTA OT AENCTBUA BHELLHEN HArpy3Ku;

€,max - OTHOCUTeNbHaAa paedopmauma Hambonee pacTAHYTOrO CTEPXKHA apmaTypbl B
HOPMa/IbHOM CeYEHUN 3/IEMEHTA OT AEeNCTBUA BHELIHEN HAarpysKu;

Ebult - TNpeaenbHOe 3HauyeHue OTHOocuTenbHou gJedopmaumm 6eToHa npu  CkKaTuw,
nPMHMMaemoe corsiacHo ykasaHuam 8.1.30;

Esult - NpenenbHoe 3HayeHue OTHOCUTEeNbHOW aedopmauuu  YOAUMHEHUA apMaTypbl,
nPMHMMaemoe corsiacHo ykasaHuam 8.1.30.

8.1.25 [inA kene3obeTOHHbIX 3/IEMEHTOB, Ha KOTOPble AENCTBYIOT U3rMbaloLLmMe MOMEHTDI
ABYX HanpaB/eHUI M NPoAo/ibHaA cuna (PUCYHOK 8.5), aedopmaumm 6ETOHA Epmax U APMATYpbI
€smax B HOPMa/iIbHOM CEYEHWM MNPOU3BONLHOM GOPMbI ONpeaenalT U3 PelleHUs CUCTEMbI
ypaBHeHW (8.39) - (8.41) c ncnosib3oBaHMEM ypaBHeHU (8.29) u (8.30)

M, :DII'i-'_Dl: 'i"'D_: Eg:
& Ty (8.39)
1 1
M, =Dy-—+Dy-—+Dy -
e ¥ (8.40)
. 1 1
N=D,-—+Dy—+Dy. £,
€ ¥ (8.41)

KecTKocTHble xapaktepuctukm Dj (ij - 1, 2, 3) B cucteme ypaBHeHuin (8.39) - (8.41)
onpeaensaT no popmynam

Dy =2 Ay-Zi-Ey-vy, + 0 Ay E_ E_ v
'_ ’ (8.42)

e : (8.43)
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D= Ay -Zy-Zyi-Ey-vy+ > Ay-Z-Z_-E_-v;

, (8.44)
D:=>A4,-Z, -E,-vy, +> A, - Z_.-E_-v:
/ (8.45)
D:_: = Ea'l__ Z__ E_._ - 1|-'-_._ + Ed-l".- Z:‘_. .E_: 1|-'_: =
J (8.46)
Dyy=2 Ay -Ey-vy+ > Ay -E v
J (8.47)

0603HauyeHun B popmynax - cm. 8.1.23.

8.1.26 [na xene3obeTOHHbIX 3N1eMEHTOB, Ha KOTOpble AEWCTBYIOT TOJIbKO M3rnbatowme
MOMEHTbI ABYX HanpasaeHu My u M, (kocon n3rnb), B ypasHeHun (8.41) npmuHmumatot N = 0.

8.1.27 [nAa BHeEUEHTPEHHO CXaTblX B MJAOCKOCTM CUMMETPUM MOMEepevyHoro cevyeHus
enes3obeToHHbIX 3/1IEMEHTOB U PACNONOKEHUN OCU X B 3TOM NJIOCKOCTM NpuHMMaoT My = 0 u
D12 = Dy = D23 = 0. B aTOM cnyyae ypaBHEHMA paBHOBECUA UMEIOT BUA.:

(8.48)

1

N=D; —+Ds; &,

£ (8.49)

8.1.28 [na usrnbaembix B NAOCKOCTU CUMMETPUM MOMNEPEYHOTO CEYEHUS KENe300eTOHHbIX
3N1€MEHTOB M PACMNON0XKEHNA OCU X B 3TOM NAOCKOCTU NpUHUMaOT N =0, My =0 u D12 = D22 = D3
=0. B aTOM C/ly4ae ypaBHEHUA paBHOBECUA UMEIOT BUA,:

1
M_=D,-—+D, g,
e (8.50)

1
0=D,-—+D,, g,
Fe (8.51)

LY}

8.1.29 PacyeT MO MPOYHOCTM HOPMAJbHbIX CEYEHUA BHELEHTPEHHO CXaTbIX BGETOHHbIX
3/1EMEHTOB MpPU PaCMOJIOXKEHUN MPOAO/IbHON CKMMAIOLWLEN CUIbl B Npegenax NnonepevyHoro
CeYEHMA 3NeMeHTa NpousBoaAT M3 ycnoBus (8.37) cornacHo ykasaHuam 8.1.24 - 8.1.28,

npuHumas 8 bopmynax 8.1.25 ana onpeaenenma Dj nnowasb apmatypbl A = 0.

Ana wn3rmbaemblx WM BHELEHTPEHHO CXKaTblX OETOHHbIX 3N1eMEHTOB, B KOTOPbIX He
[AOMYCKAlTCA TPELWMHbI, pacyeT NPOM3BOAAT C y4eTom paboTbl pacTaHyToro 6eToHa B
nonepe4yHoOM CEYEHUUN 31EMEHTA U3 YCIOBUA

Eptmax < Ebtulty (8.52)
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rOe Eptmax - OTHOCUTENbHaa aedopmauma Hambosee pacTAHYTOro BOJIOKHa 6eToHa B
HOPMa/ZIbHOM CEYEeHWU 3/1eMeHTa OT AENCTBUA BHELLHeN Harpysku, onpeaensemas COrnacHo
8.1.25 - 8.1.28;

Eptult - NpeaesibHoe 3HayeHue OoTHocuTenbHon aedopmaumm 6eToHa NpPU PaCTANKEHUW,
nPMHMMaemoe cornacHo ykasaHuam 8.1.30

8.1.30 MNpeaenbHble 3HaYEHNSA OTHOCUTENbHBIX Aedopmaumii 6eToHa b uit (Ebtuir) NPUHUMAIOT
npw ABy3Ha4YyHOM antope aedopmaLmit (CKaTue U pacTAaKEeHUE) B MONepeyHOM cevyeHnmn 6eToHa
anemeHTa (M3rnb, BHELLEHTPEHHOE CXKaTUe UM PaCTAXKEHUe C BONbLIMMKN SKCLEHTPUCUTETAMM)
PaBHbIMM £p2 (Ebt2).

MpY BHELLEHTPEHHOM CXKaTUM UK PACTANKEHUWN INEMEHTOB U pacnpeseseHnn B nonepeyHom
ceyeHUMM 6eTOHa 3nemMeHTa Aedopmaumii TONbKO OAHOrO 3HaKa npeAesibHble 3HavyeHun
OTHOCUTENbHbIX AedopmMaLnii 6eToHa Ep uit (Ebtuit) ONPEAENAIOT B 3aBUCUMOCTU OT COOTHOLLIEHWS
aAedopmaunit 6eToHa Ha NPOTUBOMOIONKHbBIX FPAHAX CEYEHUA INeMeHTa €1 M €2 (|&2] = |€1]|) no
dopmynam:

€5 =Es57 — (€53 — ) i
€2 (8.53)
Eipp = By —(Epy —E10)- i
& (8.54)

rOe €0, €bto, Eb2 VU Epr2 - AeDOPMALMOHHBIE MapamMeTpPbl PAaCcUYEeTHbIX AMarpaMm COCTOSHMA
betoHa (6.1.14, 6.1.20, 6.1.22).

MpeaenbHble 3HaYEHMA OTHOCUTENbHOMN AedopMaLLMM aPMATYPbI s yir TPUHUMAIOT PaBHbIMM:
0,025 - ana apmaTypbl ¢ PU3MYECKMM NPEAENOM TEKYHECTH;
0,015 - gna apmatypbl C YCNOBHbIM NPeaeioM TEKYHECTH.

PacueT No NPOYHOCTU }KeNe306eTOHHbIX 31eMEHTOB NPU AEeHCTBUM NONEPEUHbIX CU

Obuwue nosoxceHus

8.1.31 Pacyet no NPOYHOCTU enes3obeToHHbIX 31eMEHTOB npu ,CI,GVICTBMI/I nonepeyHbIX cnun
npon3BoaAT Ha OCHOBE MO4e/IM HAK/TOHHbIX CeYEeHU.

Mpn pacyete No mMoAenn HaKNOHHbIX cevyeHn AO0J/1KHbI 6bITb 0becneyeHbl NPOYHOCTb
3/1EMEHTA NO NosiIoCce mexXay HakKN1OHHbIMU ced4eHUAMUN U HAKTIOHHOMY CEYEHUIO Ha AGVICTBMG
nonepeyHbIX CUA, a TakXKe NPOYHOCTb NO HAK/IOHHOMY CEYEHUIO Ha AeVICTBMe MOMEHTA.

MPOYHOCTb MO HAK/JOHHOW MOJIOCE  XapaKTePU3yeTca MaKCMMabHbIM  3HAYEHUEM
NnonepeyHom CUNbl, KOTOPOE MOXKET ObITb BOCNPUHATO HaK/JIOHHOM NOJIOCON, Haxoasawelnca nog,
BO34,EMCTBMEM CXHMMAIOLWUX YCUNUIA BAOIb NONOCHI U PACTATUBAIOLLNX YCUAUI OT NONEepeyHo
apMaTypbl, NepeceKatoLLeit HakNoHHY nonocy. Mpu 3Tom NpoYyHocTb 6eToHa onpeaenatoT no
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CONPOTUB/IEHUIO BEeTOHa O0CEeBOMY CMaTUIO C YYETOM BAWSAHUA CNOXKHOTO HanpPsAXeHHOro
COCTOAAHMA B HAKNOHHOM nosoce.

PacyeT Mo HAaKNOHHOMY CEYEHUIO Ha AENCTBME MOMNEepPeYHbIX CUA NPOM3BOAAT HA OCHOBE
YPaBHEHWUA PaBHOBECUA BHELHUX U BHYTPEHHUX NONEPEYHbIX CUA, AENCTBYOWMX B HAKIOHHOM
CeYEeHUM C JAMHOM NpoeKumm C Ha NPOAO/IbHYHO OCb 3/IeMeHTa. BHyTpeHHWe nonepeyHble CUbI
BK/IOYAIOT MOMEPEYHYD CWUAY, BOCMPUHMMAEMyto OeTOHOM B HAK/IOHHOM CEYEHUWU, W
NMOMEPEYHYD CUAY, BOCMPUHMMAEMYHO MNepeceKalowen HAKAOHHOE CeYeHWe MonepeyHomn
apmatypoit. lMpu 3TOM NoOMNepeyHble CUAbl, BOCNPUHUMaemble OGETOHOM W MNoOMNepeyHoM
apmaTypoW, onpeaenatoT No CONPOTMUBAEHUAM BEeTOHa U NoNepeyHOo apMaTypbl PACTANKEHWUIO C
Yy4€TOM ANMHbI NPoeKLMn C HAKNOHHOIO CEYEHUA.

PacyeT No HaKNOHHOMY CEYEHUIO Ha AeNCTBME MOMEHTA NPOM3BOAAT HA OCHOBE YPaBHEHUSA
PaBHOBECUS MOMEHTOB OT BHELLHUX U BHYTPEHHUX CUJI, AeNCTBYIOLWMX B HAKIOHHOM CEYEHUN C
O/MHOM npoeKumnn C Ha NPoAO0/IbHYI0 OCb 31eMeHTa. MOMEHTbI OT BHYTPEHHUX CUA BKAKOYAIOT
MOMEHT, BOCNPUHMMAEMbIM MNepeceKalrlen HaKNOHHOE CeyYeHWe NPOAO/SbHOM pPacTAHYTOM
apmMaTypoi, U MOMEHT, BOCMPUHUMAEMbIN NepeceKatowei Hak/oHHoe ceyeHne nonepeyHom
apmatypoit. [pn 3TOM MOMEHTbI, BOCNPUHUMAEMble NPOAO/IbHON U NOMNEPEeYHO apmMmaTypon,
onpeaensAlT NO CONPOTUBAEHMAM NPOAOJbHOM WM MOMEPEYHON apMaTypbl PACTAMKEHUIO C
Yy4€TOM ANMHbI NPoeKuMn C HAKNOHHOIO CeYeHUA.

Pacuem xcene306emoHHbIX 31eMeHMOo8 1o nosoce Memdy HAK/OHHbIMU cevYeHUAMU

8.1.32 PacueT u3rnbaembix Kenes3obeTOHHbIX 31eMeHTOB Mo 6ETOHHOW Mnonoce MexKay
HaKIOHHbIMM CEYEHUAMU NPOU3BOAAT U3 YCI0BUA

Q<b1-Rp-b - ho, (8.55)

roe Q - nonepeyYyHas cuaa B HOPMA/IbHOM CEYEHUW SNEMEHTA;
bb1 - KOIPDULMEHT, NPUHMMAEMbIN paBHbIM 0,3.

Pacuem xcene3obemoHHbIX 371eMeHmMOo8 10 HOKAOHHbIM CcevYeHUaM Ha Odelicmsue
roriepeyHsix cusn

8.1.33 PacueT nsrnbaembix 31€MEHTOB MO HAKNOHHOMY CEYEeHUIO (PUCYHOK 8.6) NnponsBoaAT
13 ycnosusa:

Q<Qp+ st, (856)

roe Q - nonepeyHaa Chaia B HAK1IOHHOM CedyeHnn C AHMHOVI npoexkunn CHa npoAo0/IbHYH OCb
3Q1eEMeHTa, onpeagenaemad OT BCEX BHEWHUX CUA, PaCNONIOKEHHbIX MO OA4HY CTOPOHY OT
pacCMaTpnBaemoro HaK/IOHHOINo ce4yeHunAa; nNpu 3STOM  YYUTbIBAIOT Hanbonee onacHoe
3arpyxXeHwue B npeanenaxX HakJioHHOro ce4eHuaA,;

Qp - nonepe4yHaa Cnaa, BOCNpUHMMaeman 6eTOHOM B HAK/IOHHOM ceyeHuum,

Qsw - NONepeyHasn cuna, BOCNPUHMMaEMas NonepeyHolr apMaTypoi B HAKIOHHOM CEYEHUN.
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MonepeyvHyto cuny Qp onpenensaoT no opmyne

(8.57)

HO NPUHMMaLOT He 6onee 2,5Rp: - b - ho u He meHee 0,5Rp: - b - ho;

bb2 - KOIPPULMEHT, NPUHMMAEMbIN paBHbIM 1,5.

———

PucyHOK 8.6 - Cxema ycuaui npu pacuere ene3o6eToOHHbIX 3/1eMEHTOB N0 HAK/IOHHOMY
CeYEeHUIO Ha AeUCTBMEe NnonepeyHbIX CUn

Yeunne Qsw AN NOMepeyHor apmaTypbl, HOPMA/bHOM K MPOAONAbHOM OCKM 3/NEeMEeHTa,
onpeaenaoT no popmyne

Qsw = Psw - gsw - C, (8.58)

roe ®sw - KoadPUUMEHT, NPUHMMaeMblit pasHbim 0,75;

Gsw - YCUAME B MONEPEeYHON apmaType Ha eauHULY AMHbI SN1eMeHTa, paBHoe

(8.59)

PacueT Npou3BoAAT ANA PALA PACMONONKEHHbIX MO A/MHE 3/1eMeHTa HAKNOHHbIX CeYeHUM
npv Hanbonee onacHOM AJIMHE NPOEKLNN HAaKNOHHOTO cedeHus C. Mpu aTom ganHy npoekummn C
B dopmyne (8.58) npuHMMaloT He meHee 1,0ho 1 He 6onee 2,0 ho.

Jonyckaetca Npou3BOAUTb pacyeT HAKJAOHHbIX CG‘-IGHVIVI, HE pacCmaTpuBaAa HAK/IOHHbIE
cevyeHunAa npu onpegeneHnm nonepequﬁ CWJIbl OT BHELUHEWN Harpysku, n3 ycnosusa

Q1< Qp1 + Qsw,1, (8.60)

roe Qi - nonepeyHaa cnana B HOpmasibHOM CEYEHUN OT BHeLLHeMN HArpysku,

Qb1 =0,5Rpt - b - ho; (8.61)

st,l =qsw - ho. (862)
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MpW pacnonoKeHUM HOPMAJIbHOTO CeYEeHUs, B KOTOPOM YUYMTbIBAIOT MonepeyHyo cuny Qi,
B6/1M3M ONOpPbI Ha PaccTOAHUM @ MeHee 2,5 ho pacyeT 3 ycnosua (8.60) Npon3BOAAT YMHOMKas

25

k)

v o My
3HayeHua Qpi1, onpegensemble no ¢opmyne (8.61), Ha KoadpPUUMEHT, paBHbIN Y HO

NPUHMMAIOT 3HaYeHne Qp1 He 6onee 2,5 Ryt - b - ho.

Mpwn pacnonoxeHnn HOPMaAbHOIO CeYEHMA, B KOTOPOM YYUTBIBAIOT NonepeyvHyto cuny Qi, Ha
paccTosHMU a MeHee hg pacyeT U3 ycnosua (8.60) NMPOU3BOAAT, YMHOXas 3HayeHue Qsw,1,

onpeaenaemoe no popmyne (8.62), Ha KOapdULMEHT, paBHbIl a/ho.
MonepeyHyto apmaTypy Y4UTbIBAOT B pacyeTe, ecnm cobatogaeTca ycnosume

qsw Z 0,25Rbt . b

MOMHO y4MTbIBATb MOMEPEYHYIO apMaTypy U NPU HEBbINONHEHUM 3TOTO YCNOBUS, €C/IN B
ycnosum (8.56) npuHUMaTh

Qb = 4¢b2 . hOZ . qsw/c.

LLlar nonepeyHol apmaTtypbl, y4uTbiBaeMol B pacyeTe, Sw/ho O0MKeH 6biTb He 6onblue
5o Ry -b-h

3HaueHus ' Q

MpW OTCYTCTBMM NOMEPEYHOM apMaTypbl AN HapyLWEHWUW yKa3aHHbIX Bbllie TpeboBaHWUM, a
TaKXe NpuBeAeHHbIX B 10.3 KOHCTPYKTUBHbIX TPEBOBAHMI pacyeT NpoM3BOAAT U3 YCN0BUI (8.56)
nnu (8.60), NnpMHUMaA yeuama Qsw AN Qsw,1 PaBHbIMU HYAHO.

MonepeyHan apmaTypa AO0/KHA OTBEYaTb KOHCTPYKTUBHbIM TpeboBaHWUAM, NPUBEAEHHbIM B
10.3.

8.1.34 BnuAHME CHMMAKOLWMX M PACTATMBAIOWMX HAMPAKEHWIA NpUM pacyeTe MO noJsoce
MeXAY HAaKNOHHbIMU CEYEHUAMMU U NO HAKNOHHBLIM CeYeHUAM cneayeT YYnuTbiBaTb C MOMOLLbLO
KoapduumeHTa ¢p, Ha KOTOPbLIM YMHOMKAIOT NPaByH YacTb ycaoBui (8.55), (8.56) nnu (8.60).

3HauyeHusa KoapduumeHTa ¢, NPUHMMAIOTCA PaBHbIMMU:

(=)

p

1+ npu 0 < ocp <0,25Rb;

1,25 npu 0,25Rb < ocp <0,75Rb;

Ln

-(1-—=) npwn 0,75Rb < ocp < Rb;

tu|c‘|

npu 0 < ot < 2Rbt,
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roe Ocp - CPeAHee CKMMalolLlee HanpsaKeHue B 6eToHe OT BO34eNCTBMA NPOAOAbHbIX CUA,
NPUHMMAEMOE MONOXKUTENbHbIM. BeNnMunHy O MPUHUMMAKOT KaK CpefHee HanpsXeHue B
CeYEeHUM 31eMeHTa C Y4eTOM apMaTypbl.

Ot - CpeAHee pacTArMBaloLLee HanpsyKeHue B GETOHe OT BO3AEWCTBMA MPOAOJIbHBLIX CUA,
NPUHUMAEMOE MOOXKUTE/IbHbIM.

BennunHbl O W O NPUHUMAIOT KaK CpefHue HanpsaKeHUA B CEeYEHUAX 3/1EMEHTOB.
[lonyckaeTca BenuUYMHbl O W O: onpenenatb 6e3 ydyera apmaTtypbl MpU COAEPKAHWUM
NpoAo/IbHOM apmaTypbl He 6onee 3 %.

Pacuem cene306emoHHbIX 31eMeHMO8 Mo HaK/0HHbBIM ceYeHUAM Ha delicmeaue MoMeHmMo8

8.1.35 PacueT ene3obeToHHbIX 3/1eMEHTOB MO HaK/AOHHbIM CeYeHMAM Ha JeicTBue
MOMEHTOB (PUCYHOK 8.7) NpOM3BOAAT U3 YCN0BMUA

M < Ms + Mgy, (8.63)

rae M - MOMEHT B HaK/IOHHOM CeYeHUM C ANMHOW npoekumm C Ha NpoJOAbHYK OCb
3N1eMeHTa, onpeaensembli OT BCEX BHELWHUX CWJ, PACMOJ/IOMKEHHbIX MO OAHY CTOPOHY OT
pPaccMaTpPMBAEMOrO HAK/NOHHOTO CeYeHWUsi, OTHOCUTENIbHO KOHLA HAKNOHHOrO ceyeHus (TouKa
0), NPOTMBOMO/IOXHOTO KOHLY, Y KOTOPOro pacnosiaraetca nposepsemas npoao/ibHan
apmaTtypa, WCMbITbIBAOWAA PaCTAXKEHWE OT MOMEHTa B HaK/NOHHOM CeYeHWUW; Mpu 3TOM
YUUTbIBAIOT Hanbosee onacHoe 3arpy*keHue B npeaesiax HakJI0HHOTO ceyeHusn;

Ms - MOMEHT, BOCMPUHUMAEMbIA MNPOAO/bHOM apMaTypol, NnepeceKkawllel HaKkAoHHoe
ceyeHue, OTHOCUTENIbHO MPOTUBOMNO/IONKHOTO KOHLLA HaK/IOHHOTO ceveHus (Touka 0);

Msw - MOMEHT, BOCMPUHUMAEMbIA MOMEPEYHOM apMaTypoin, nepecekarweir HakIoHHOe
ceyeHue, OTHOCUTE/IbHO MPOTUBOMONOMKHOTO KOHLLA HAKNOHHOMO ceveHus (Touka 0).

MomeHT Ms onpeaenstoT no ¢opmyne

Ms = Ns +Zs, (8.64)

raoe Ns - ycunve B NpoAo/ibHON PacTaHYTON apmaTtype, NPUHUMAEMOE paBHbIM Rs - As, a B
30He aHKepOoBKM onpegensaemoe cornacHo 10.3.21 - 10.3.28;

Zs - N1I€Y40 BHYTPEHHEN Napbl CUA; AONYyCKaeTca NpMHUMATL Zs = 0,9 ho.

MomeHT Mgy ANA nonepeyHoOM apmaTypbl, HOPMaJbHOM K MNPOAO/SIbHOM OCU 3INEMEHTA,
onpeaenawT no popmyne

Msw=0,5 - Qsw - C, (865)

roe Qsw - ycunve B nonepevyHom apmaType, NPUHUMaeMOoe pPaBHbIM gsw - C;

gsw - onpeaensatot no popmyne (8.59), a C npuHmumatot B npeaenax ot 1,0 ho go 2,0 ho.
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PacueT Npon3BOAAT ANA HAKNOHHbIX CEYEHWUI, PACNOIOXKEHHbIX NO ANMHE 3/1eMeHTa Ha ero
KOHLLEBbIX Y4aCTKax M B mecTax obpbiBa NPOA0AbHOM apMaTypbl, NPy Hanbonee onacHoMm gavHe
NPOEKLMN HAKNOHHOTO cevyeHna C, NPUHMMAEMOM B YKa3aHHbIX Bbille npeaenax.

[lonyckaeTcs Npou3BOAMTb pPaCYeT HAKNOHHbIX CeYEeHWW, NPUHUMMaA B ycnoBuu (8.63)
MOMEHT M B HaK/JOHHOM ceyeHWU Npu AnnHe npoekumu C Ha NPOAONbHYIO OCb d/1EeMeHTa,
pasHo 2,0 ho, @ MOMEHT My, - paBHbIM 0,5¢sw - ho?.

Ny

/1 / / (/ol.' R
N | Cue

PucyHok 8.7 - Cxema ycunnii npu pacyeTte Kesie306eTOHHbIX 31eMEHTOB N0 HaKJOHHOMY
CeYeHUIo Ha AeCTBUE MOMEHTOB

Pacuet no NPO4YHOCTU »Kene3o6eToOHHbIX 31eMeHTOoB npu AEﬁCTBMM KPYyTAWNX MOMEHTOB

Obuwue nosnoxceHus

8.1.36 PacyeT No NPOYHOCTU Kee3006ETOHHbIX 3/1eMEHTOB NPAMOYIr0/IbHOrO NOMEPEYHOrO
CeYeHUA Ha AeNCTBMEe KPYTALMX MOMEHTOB NPOM3BOAAT HAa OCHOBE MOAENN NPOCTPAHCTBEHHbIX
CEYEHUMN.

Mpn pacyete nNo Moaenn nMPOCTPAHCTBEHHbIX ceyeHn PacCMaTpmBalOT CedYeHuAa,
O6pa3OBaHHb|e HaK/TIOHHbIMU OTpPpEe3KaMun NpAmMbIX, caeayrowmmmm no Tpem pacCTtAHYTbIM TPaHAM
31EMEHTA, N 3aMbIKalOW MM OTPE3KOM I'IpﬂMOl\/i no quBepTon cxKatom rPaHn anemeHTa.

PacueT Kene3ob6eTOHHbIX 31eMEHTOB Ha AENCTBME KPYTALLMX MOMEHTOB MPOM3BOAAT NO
MPOYHOCTM  3/IEMEHTA  MEXAY MPOCTPAHCTBEHHbIMM  CEYEHUMAMM W NO  MPOYHOCTU
NPOCTPAHCTBEHHbIX CEYEHUIA.

MpoyHOCTb NO 6eToHy MeXAy MPOCTPAHCTBEHHbIMM  CEYEHUAMU  XapaKTepusyeTcs
MaKCMMaNbHbIM 3HAaYEHMEM KPYTALLETO MOMEHTA, ONpeaenaembliM Mo CONPOTMBAEHMIO BeTOHa
OCEBOMY CXATUIO C YYETOM HAMPAXKEHHOrO COCTOAHUA B BETOHe meXAy NPOCTPAHCTBEHHbIMM
ceYeHUAMM.

PacyeT No NPOCTPAHCTBEHHLIM CEYEHUAM MPOU3BOSAT HA OCHOBE YpPaBHEHUW paBHOBECUA
BCEX BHYTPEHHWUX MU BHELIHUX CU/1 OTHOCUTE/IbHO OCU, PACMO/IOKEHHOM B LLEHTPE CXKATOM 30HbI
MPOCTPAHCTBEHHOIO CEYEHWUA 3/EMEHTA. BHYTPEHHWME MOMEHTbI BK/OYAOT  MOMEHT,
BOCMPMHUMAEMbIA apMaTypon, caeaytowen BooNb OCU SINEMEHTA, U apMaTypou, cneaytoLlen
nonepek OCU 3/eMeHTa, MepeceKaloled NPOCTPAHCTBEHHOE CeYeHWe M PaCnONOXNKEHHOW B
PacTAHYTOM 30HEe MNPOCTPAHCTBEHHOIO CEYEHWA W Yy PACTAHYTOM T[pPaHU 3/NEMEHT],
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NMPOTMBOMOJIOXKHOM  CXKATOM 30HE MNPOCTPAHCTBEHHOrOo ceyeHuA. [lpu  3TOM  ycuawms,
BOCMPMHUMAEMble apMaTypoi, OnpeaenAtT COOTBETCTBMIO MO PACYETHbIM  3HAYEHUAM
CONPOTUB/IEHMA PACTANKEHWNIO NPOAO/IbHOM WU NONEPEYHOM apMaTypbl.

Mpu pacyeTe paccMaTpMBaAKOT BCE MOJIOXKEHUS MPOCTPAHCTBEHHOIO CEeYeHUA, MPUHMMaA
CXKaTY0 30HY MNPOCTPAHCTBEHHOIO CeYEHUA Y HUXKHEN, BOKOBOM M BepXHEl rpaHel 3iemMeHTa.

PacueT Ha cOBMeCTHOe AelCTBUE KPYTALWMX U U3rMbaloWMX MOMEHTOB, a TaKXKe KPyTALMX
MOMEHTOB M MOMEPEYHbIX CU NPOU3BOAAT UCXOAS W3 YPaBHEHWIA B3aMMOAENCTBUA MeXKAay
COOTBETCTBYIOLLMMU CUNOBbIMU GaKTOPaMMU.

Pacuem Ha Oelicmsue Kpymaw,e2o MoMeHMa

8.1.37 PacyeT no NMPOYHOCTU S1EMEHTA MeXAY NPOCTPAHCTBEHHbIMUN CEHEHNAMU NPON3BOAAT
M3 ycnhosuma

T<0,1Rs - b? - h, (8.66)

roe T - KpYTFILLI,MlZ MOMEHT OT BHELWHWUX HAarpy3ok B HOpMmaJ/ibHOM CEYEHUUN INTEMEHTA,
b 1 h - meHbWKUI M BONbLINIA pa3mepbl COOTBETCTBEHHO NONEPEYHOIO CEYEHNA SINEMEHTA.

8.1.38 PacuyeT No NPOYHOCTM NPOCTPAHCTBEHHbIX CEYEHWNI MPOU3BOAAT U3 YCNOBUA (PUCYHOK
8.8)

T<Taw+Ts, (8.67)

roe T - KpYTﬂLLI,VIﬁ MOMEHT B NMPOCTPAaHCTBEHHOM CeYeHUun, OI'IpEﬂ,eJ'IFIEMbIl‘/‘I OT BCeX BHELWHUX
CHhAN, pacnonoXKeHHbIX No 0AHY CTOPOHY NPOCTPAHCTBEHHOIO CE4YEHUA,

Tsw - KPYTAWMMA MOMEHT, BOCNPUHMMAEMbIA apMaTypOn MPOCTPAHCTBEHHONO CEeYeHus,
Pacno/IoXKEHHOM B MONEPEYHOM MO OTHOLLIEHWUIO K OCU 3/IEMEHTA HAMNPaBAEHUN;

Ts - KpyTAWMA MOMEHT, BOCMPUHMMAEMbI apPMaTypolr MNPOCTPAHCTBEHHOIO CEeYeHus,
PacnosIoXKEHHOM B NPOAO0/IbHOM HAaMNPaBAEHUM.
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PucyHoK 8.8 - Cxembl YCUINIA B NPOCTPAHCTBEHHbIX CEYEHUAX NPU pacuyeTe Ha aeiicTeue
KpYTALLEro MOMEHTA

3HayeHMe COOTHOLWEHMA MeXay YCUAMAMW B MOMEpPeYyHol W NPOAONbHOM apmaType,
Yy4YnUTbIBaEMOE B YCNOBMM (8.67), NPUBEAEHO HUKE.

KpyTawmint momeHT Tsw onpenenatoT no popmyne

Tsw =0,9Nsw - 25, (868)

a KpyTAWMN MOMeHT Ts - no dopmyne

(8.69)

roe Nsw - ycuive B apMmaType, pacno/ioXKeHHOW B NonepeyHoM HanpasaeHUn; 414 apmaTypbl,
HOPMa/IbHOM K MPOAO/IbHOM OCK 3NeMeHTa, ycunme Ns, onpeaenatoT no ¢opmyne

Nsw = qsw,1 - Csw, (870)

Qsw,1 - YCUNIME B 3TON apMmaType Ha eANHULLY AJIMHbI 3/IEMEHTa,

S (8.71)
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Asw,1 - NNOWAAb CEY4EHUA aPMATYPbl, PACNONOXKEHHOW B NONEpeYHOM HanpasaeHuUy;
Sw - War 3ToM apMaTypbl;

Csw - ANVHA npoexkunn paCTﬂHyTO[;i CTOPOHbI NPOCTPAHCTBEHHOTO Ce4YeHnA Ha Npoao/ibHYIO
OCb 3/1EMEHTA

Csw =6 C, (872)
6 - K03¢¢ML||MGHT, yl‘lmelBafOLU'Mm COOTHOWEHWE pa3mepoB NonepevYHoro cev4eHmA

Z,

=— L
2Z,+Z, (8.73)

C - AAMHa NPOEKLUMN CKaTOW CTOPOHbI MPOCTPAHCTBEHHOrO CEYEHUA Ha NPOAOJIbHYIO OCb
3/1eMeHTa;

Ns - ycunve B NPOAONbHON apmaType, PaCNONOMKEHHOW Yy pPacCMaTPUBAEMOM TpPaHu
3/1eMeHTa

Ns = Rs 'A5,]_, (874)

As1 - NaowWagb CeYeHUs NPoAO/bHOWM apMaTypbl, PACMONOMKEHHOW Y paccMaTpuBaemom
rPaHN 31EeMEHTA;

Z1 W Zy - p/IMHA CTOPOHbI MOMEpPeYHOro CeYeHUs y PaccMaTpMBaeMOol PacTAHYTOW rpaHu
3/1eMeHTa ¥ A/IVHA APYroli CTOPOHbI NOMEePeYHOro CEYEeHUN 3N1EMEHTA.

A
R.-A4,
CooTHoweHMe ~ - ~ = npuHumatoT B npegenax ot 0,5 oo 1,5. B tom cnyyvae, ecav 3HavYeHume
G4
R:"-l:.l

BbIXOAMT 33 YKa3aHHble Npeaebl, B pacyeTe y4MTbIBAOT TaKOe KOAMYECTBO apMaTypbl
Gov1 £y

o " R -A
(Npo4oNbHOM MAM MOMepeYHOo), MPU KOTOPOM 3HayeHne ~° ~ ! OKa3blBaeTcAa B YKa3aHHbIX
npegenax.

PacyeT nNpousBOAAT A4NA pPAAA NPOCTPAHCTBEHHbIX CEYEHWI, PACMOJIOKEHHbIX NO AJNHE
3eMeHTa, Npu Hambonee ONAacHOM A/MHE MNPOEKUMM MPOCTPAHCTBEHHOro ceyeHna C Ha
NPOLONbHYIO OCb 3n1emeHTa. Mpu 3ToM 3HaYeHue C NPUHUMALOT He bonee 2 - Z, + Z1 1 He Bonee

=

A

c .

[lonyckaeTcs pacyeT Ha AeNCTBUE KPYTALLEro MOMEHTA MPOWU3BOAMTb, HE pPaccMaTpuUBas
NPOCTPAHCTBEHHbIE CEYEHUA NPU ONpeneNeHnUM KPYTALWETO MOMEHTA OT BHELWHEW HarpysKu, us
ycnosusa

Tl < Tsw,l + Ts,l, (875)
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roe 71 - I-(pyTFlLLI,MH MOMEHT B HOPMa/ZIbHOM CEYEHUUN SINEMEHTQ,

Tsw,1 -  KPYTAWMMA  MOMEHT, BOCMPUHMMAEMbIA apMaTypoKl, pPaCMONOXNEHHOW Y
paccmMaTpuMBaemMoM TPaHU 31eMeHTa B MOMEepeyHOM HamnpasAeHWW, U onpepensemblii no

dopmyne
Tsw1= qsw,1 - 6-21 -2, (876)

Ts1 - KPYTAWMMA MOMEHT, BOCMPMHUMAEMbIN NPOAO/IbHOM apMaTypoOM, PacnoNOXKEeHHOU Yy
paccMaTpPMBAEMOM rPaHn 31IeMEHTA, U onpeaensemblit no ¢opmyne

Ts1=0,5Rs - As1 - Z2. (877)
Toen 41

A,

R -
CooTHoweHne = - NPUHMMAIOT B YKa3aHHbIX Bbllle npeaenax.

PacyeT Npou3BoOAAT A8 pAAa HOPMAJIbHbIX CEYEHWNIM, PACNOIONKEHHbIX MO AJIMHE 3/IEMEHTA,
ANA apMaTypbl, Pacno/IOXKEHHOM Y Kaxa0l paccCMaTpMBaeMOM rpaHu sN1eMeHTa.

Mpu [ENCTBUM KPYTALWMX MOMEHTOB c/efyeT cobntoaatb KOHCTPYKTMBHble TpeboBaHUA,
npmsegeHHble B 10.3.

Pacuem Ha coesmecmHoe delicmsue Kpymsauw,e2o u uzaubaroujezo MoMeHmos

8.1.39 PacueT No NPOYHOCTM INEMEHTA MeXAY NPOCTPAHCTBEHHbIMU CEYEHUAMMN NPOMN3BOAAT
cornacHo 8.1.36.

8.1.40 PacyeT No NPOYHOCTM NPOCTPAHCTBEHHOIO CeYeHMA NPOU3BOAAT U3 YCI0BUA

(8.78)

roe T - KpyTAWMMA MOMEHT OT BHELWHEN Harpysku B NPOCTPAHCTBEHHOM CeYeHUN;

To - NpefenbHbl KPYTAWMMA MOMEHT, BOCMPUHUMAEMbIA NPOCTPAHCTBEHHBIM CEYEHUNEM;
M - n3rnbarowmin MOMEHT OT BHELUHEN Harpy3Kkn B HOPMaJibHOM CEYEHUU;

Mo - npeaenbHbIA N3rnbaroWwmMin MOMEHT, BOCNPUHUMAEMbIA HOPMaibHbIM CEYEHUEM.

Mpun pacyeTe Ha COBMECTHOE [AeWCTBME KpyTAlWero U wu3rnbatrouero MOMEHTOB
pPaccMaTpuMBalOT MPOCTPAHCTBEHHOE CEYEHWE C PACTAHYTOW apMaTypoi, PACMONOXNKEHHOWN Y
rPaHu, PacTAHyTOM OT u3rnbaloWwero MOMEHTA, T.e. Yy PaHW, HOPMANbHOW K MJIOCKOCTU
AenctemA n3rnbarowero MoMeHTa.

KpyTawmii momeHT T OT BHELHEW HarpyskM onpeaenstoT B HOPMANbHOM CEYEHUU,
PacnosioKeHHOM B cepeauHe ANUHbI Npoekumn C BAONb NPOAO/IbHOW OCK 31eMeHTa. B atom
YK€ HOPMa/IlbHOM CeYEeHUU oNpeaenstoT U3rnbaowmini MOMeEHT M OT BHELWHEN Harpy3Ku.
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MpeAenbHbIN KPyTAWMA MOMEHT Tp onpeaenatoT cornacHo 8.1.37 M NPUHMMAIOT PaBHbIM
npaBoi 4Yactu ycnosua (8.67) (paBHbiM Tsw + Ts) AN paccMaTpPUBAEMOro NpPOCTPaHCTBEHHOrO
cevyeHus.

MpeaenbHbli M3rnbaowmin MomeHT Mo onpeaensatoT cornacHo 8.1.9.

[onycKaeTca ana onpefeneHua KpyTawmMx MOMEHTOB UCMO/b30BaTb ycioBue (8.75). B atom
cnyyae Kpytawmii momeHT T = T1 1 usrmbaowmii momeHT M onpenensatoT B HOPMasbHbIX
CeYEHUsX MO A/IMHE 3neMeHTa. B paccmaTpyMBaemMomM HOPMaJIbHOM CEYEHUW NpeaesibHblli
KPYTALWMIA MOMEHT NPUHMMAIOT PaBHbIM NpPaBoi YacTh ycnosua (8.75) (Tsw,1 + Ts1).

I'Ipep,eanbn‘/i M3I'M6aIOLLI,Ml\/i MomeHT Mo onpegenAarT AnAa Toro e HoOpmMmasibHOro cev4eHwumsa,
Kak bblno YKa3aHO BbllWle.

MpyM COBMECTHOM AEeNCTBUM KPYTAWMX M M3rnbatowmx MOMEHTOB cneayeT cobnogatb
pacyeTHble U KOHCTPYKTUBHbIE TpeboBaHuA, NpuBeaeHHble B 10.3 1 8.1.38.

Pacuem Ha coemecmHoe delicmsue KpymAaw,e2o momeHma u I70I'l€p€°lHOL7 cuneol

8.1.41 PacyeTt no NMPOYHOCTU SN1EMEHTA MeXAY NPOCTPAHCTBEHHbIMUN CEHEHNAMU NPON3BOAAT
M3 ycnhosuma

(8.79)

rae T - KpyTALWMA MOMEHT OT BHELUHEN Harpy3ku B HOPMa/lbHOM CeYeHUM;

To - npeaenpHbln  KPYTAWMIA  MOMEHT, BOCMPUHMMAEMbIA  3/EMEHTOM  MeXay
MPOCTPAHCTBEHHBIMW CEYEHUAMM N MPUHMMAEMBIN PABHbIM NPABOM YacTn ycnoBuA (8.66);

Q- nonepeyHaa cnna ot BHeLWHEN Harpy3sKku B TOM e HOpMaJZibHOM Ce4YeHUN;

Qo - npepenbHaa nonepeyHas cuna, BOCNPUHMMaeMas OGETOHOM MeXAy HaK/IOHHbIMU
CeYEeHUAMM U NPMHMMAEMAA PAaBHOW NPaBOM YacTu ycnosus (8.55).

8.1.42 PacyeT No NPOYHOCTU NPOCTPAHCTBEHHOIO CEYEHUA MPOU3BOAAT M3 ycnoBua (8.79), B
KOTOPOM MPUHUMAIOT C/ieaytolme BeIMUYNHDI:

T - KPYTALWMIA MOMEHT OT BHELLHEeN Harpy3Ku B NPOCTPaHCTBEHHOM CeYeHUU;

To - NpeAenbHbIN KPYTALWMK MOMEHT, BOCMPUHUMAEMBbI NPOCTPAHCTBEHHbBIM CEYEHUEM;
Q - nonepeyHas cuia B HAKIOHHOM CEYEHUU;

Qo - NnpeaenbHas NnonepeyHan cMna, BOCNPUHMMaeMas Hak/IOHHbIM CEYEHUNEM.

Mpu pacyeTe Ha COBMECTHOE [ENCTBME KPYTALLErO0 MOMEHTA M MOMEPeYHOM Cusbl
paccMaTpuBalOT MPOCTPAHCTBEHHOE CEYEHWE C PACTAHYTOM apMaTypoW, PACMNONOMKEHHOMU Yy
OLHOM W3 rpaHen, PacTAHYTON OT MOMEPEYHOM CUAbI, T.e. Y FPaHKU, NapanieslbHON NAOCKOCTH
OEeNCcTBUA NONepeyHom CUnbl.
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KpyTawuii momeHT T OT BHELHEeW HarpyskM onpeaenstoT B HOPMANbHOM CEYEHUU,
PacrnonoKeHHOM B cepeguHe paunHbl C BAOMAb NPOAO/bHOW OCM 3nemeHTa. B Tom ke
HOPMa/ZIbHOM CEYEHUN ONpeaenatoT NonepeYHyo cuay Q oT BHELLHEeN HarpysKku,

MpeaenbHbld KPYTAWMK MOMEHT To onpeaenarT cornacHo 8.1.38 M NPUHUMAOT PaBHbIM
npaBoi Yactu ycnosua (8.67) (paBHbiM Ty + Ts) ANA paccMaTpuBaeMoro NpoCTPaHCTBEHHOro
ceyeHwuA.

MpegenbHylo nonepeyHyo cuny Qo onpepenatoT cornacHo 8.1.33 M NPUHMMAIOT PaBHOW
npaBoi YactTn ycnosus (8.56). Mpu 3Tom cepeanHy ONHbI NPOEKLMU HAKIOHHOIO CeYeHusa Ha
NPOAONbHYIO OCb 3N1EMeHTa pPacnofiaraloT B HOPMANbHOM CEeYEeHWW, MPOXOoAAlleM uYepes
cepeamHy ANMHbI NPOEKL MM NPOCTPAHCTBEHHOMO CEYEHUSA Ha MPOAO/bHYIO OCb 3/IEMEHTA.

[onycKaeTtca ans onpeaeneHuns KpyTawmx MOMEHTOB UCMNOIb30BaTb yciosue (8.75), a ana
onpeaeneHua nonepeyHbix cun - ycnosme (8.60). B atom cnyyae Kpytawmin momeHt T = T1 1
nonepeyHyo cuny Q = Qi OT BHELIHeN Harpysku onpeaensarT B HOPMA/bHbIX CEYEHMAX MO
A/IMHe an1emMeHTa. B paccmatpMBaeMom HOPMaibHOM CEYEHUN NPeaeNbHbIA KPYTALLUIA MOMEHT
To NPUHUMAIOT pPaBHbIM NpaBoM 4YacTu ycnosua (8.75) (paBHbIM Tswi1 + Ts1), @ NpeaenbHyto
nonepeyHyo cuny Qo B TOM e HOPMa/ibHOM CEYEHUM MPUHMMAIOT PaBHOM NpPaBOM 4YacTu
ycnosus (8.60) (paBHOM Qb1 + Qsw,1)-

Mpn coBMecTHOM AENCTBMWU KPYTAWMX MOMEHTOB W MOMNEpPEeYHbIX CMA cnegyet cobnogaTb
pacyeTHble N KOHCTPYKTMBHbIE TpeboBaHUs, NpuBeaeHHble B 10.3.

Pacuert }Kene3o6eToHHbIX 3/1IEMEHTOB Ha MeCTHOe CXKaTue

8.1.43 PacyeT Kene306eTOHHbIX 3/1eMEHTOB Ha MeCTHOe C)KaTue (CcMATME) NPOU3BOAAT NpU
OENCTBUM CHMMAIOLWEN CUAbI, MPUIOKEHHOW Ha OFpaHMYEHHOM NAOWAAM HOPMANbHO K
NOBEPXHOCTU  Kene3obeToHHOro  anemeHTa. [lpy  3TOM  y4MTbIBAOT  MOBbIWEHHOE
COMPOTUBAEHUE CKaTUio BeTOHa B Mpeaenax rpysosoi naowaau (nnowaam cmAatua) 3a cyet
06BEMHOr0 HanpAXeHHoro coctoaHWa 6eToHa noa rpy3oBOM nJjoWanblo, 3asBucAwee OT
pacnosoXKeHUA rpy30B80M NAOWAAN Ha MOBEPXHOCTM S1€MEHTA.

MpW HaNMYUKU KOCBEHHOM apMaTypbl B 30HE MECTHOTO CKaTWA YUYUTbIBAKOT AOMNOJHUTENIbBHOE
NOBbILWEHWE CONPOTUBIEHUA CXKaTW BeTOHa Noa, rpy30BOM NOLWAAbI0 3@ CYET CONPOTUBAEHUA
KOCBEHHOW apMaTypbl.

PacyeT 3/1eMEeHTOB Ha MEeCTHOe CXKaTue Mpu OTCYTCTBUM KOCBEHHOW apmaTypbl NPoOM3BOAAT
cornacHo 8.1.44, a Npu HaAMYUM KOCBEHHOM apMaTypbl - COrlacHo 8.1.45.

8.1.44 PacyeT 3/1EMEHTOB Ha MECTHOEe C)KaTue NpPW OTCYTCTBMM KOCBEHHOM apmaTypbl
(p1cyHOK 8.9) Nnpon3BOAAT U3 yCNOBUA

N< LIJ . Rb,loc 'Ab,loc, (880)

rae N - meCTHaa CKumatroLaa cmna ot BHeLWHeMN HarpysKu,

Ab,loc - NNOLWAAb NPUIOKEHUA CHUMAIOLLEN CUAbI (NaoWaab CMATUA);
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Rb,loc - pacyeTHOe conpoTuB/eHMe BeToHa CXKaTUI0 NMPU MECTHOM AEeNCTBUM CHUMatoLen
CUNbI;

Y - KoapPUUMEHT, npuHMMaembld paBHbim 1,0 npu pasHomepHom u 0,75 npu
HepaBHOMEPHOM pacnpeaeneHnn MecTHOM Harpy3kun nNo Naowaamn CMATUA.

3HaueHue Ry loc ONpeaensatoT no popmyne

Rb,ioc = &b - Ry, (8.81)

roe ¢p - KOapPMUMEHT, onpeaenaemMbln No popmyne

(8.82)

HO NpUHUMaeMblit He 6onee 2,5 n He meHee 1,0.
B dopmyne (8.82):

Ab,max - MAKCMMa/lbHas pacyeTHas nowanb, yCTaHaBAMBaemMas No c/ieayowmum npasmaam:
LEHTPbI TAXKECTU NAowanen Ap,joc U Ap,max COBNaAAIOT;

rPaHULbI PacYeTHOW NAoWaAM Apmax OTCTOAT OT KaXK[OM CTOPOHbl naowaau Apjc Ha
PacCcTOAHUN, PaBHOM COOTBETCTBYIOLLEMY Pa3Mepy 3TUX CTOPOH (PUCYHOK 8.9).

8.1.45 PacuyeT aneMeHTOB Ha MECTHOE CxKaTue NPU HaJM4YMM KOCBEHHOM apmMaTypbl B BUAE
CBapHbIX CETOK NPOU3BOAAT M3 YCNOBUA

N < LIJ : Rbs,/oc 'Ab,/oc, (8-83)

rae Rbsjoc - NPUBEAEHHOE C YYeTOM KOCBEHHOW apmaTypbl B 30HE MECTHOrO C¥KaTuA
pacyeTHoe conpoTusaeHne beToHa cxKaTuto, onpegensaemoe no popmyne

Rbs,loc = Rb,loc +2- ¢s,xy : Rs,xy * M, xy- (884)
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g - BAA/IV OT KpaeB 3/IeMeHTa; 6 - No BCel WNPUHE 3/1EMEHTA; 6 - Y Kpas (Topua) afiemeHTa no Bcel ero
LWMPUHE; 2 - Ha YTy 2/IEMEHTA; O - Y OHOTO Kpas 3N1eMeHTa; e - B6IM3n 0AHOro Kpas anemeHTa. 1 -
3/1eMEHT, Ha KOTOpbI AeNCTBYeT MeCTHas Harpyska; 2 - naowaab CMATUA Ap joc; 3 - MaKCMMaibHanA

pacyeTHan NaoWwaab Apmax; 4 - LEHTP TAXKECTU NNoWaAeN Ap joc U Apmax; 5 - MUHMMAIbHAA 30Ha
APMUPOBAHUA CETKAMM, NPU KOTOPOI KOCBEHHOE apMUPOBaHME YYUTLIBAETCA B pacyeTe

PucyHok 8.9 - Cxembl ANna pacyeTa 3/1IeMEHTOB Ha MECTHOe CXKaTue NPU PacnosioXeHuu
MEeCTHOI1 HarpysKu

3pech bsxy - Ko3dPUuMeHT, onpeaenaemsblii no opmyne

(8.85)

Ab,loc.ef - NNOWAAb, 3aKNHOYEHHAA BHYTPU KOHTYPA CETOK KOCBEHHOrO apMMPOBAHMA, cYMTan
MO UX KPAaMHUM CTEPXKHAM, U NpUHUMaemas B dopmyne (8.85) He 6onee Apmax;

Rxxy - pacyeTHOe COnpoTMBAEHNE PACTANKEHNIO KOCBEHHOW apMaTypbl;
s xy - KO3GOUUMEHT KOCBEHHOTO apMMpPOBAHUA, onpeaensembln no ¢opmyne

n-Agd,+n oAy -

U = ] =
‘iﬁ..':f.e_-" -5 (886)

Ny, Asx, Ix - UACNO CTep)KHENn, Naowasb CeYeHUA U OJINHA CTEPXKHA CETKM, CYMTaA B OCAX
KPaMHUX CTepXKHEeN, B HanpaBaeHun X;
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ny, Asy, |, - TO }Xe, B HanpaBaeHun Y;
S - war CeToK KOCBEHHOIo apmmnpoBaHUA.
3HayeHusa Ry loc, Abloc, P M N NpUHUMAIOT cornacHo 8.1.44.

3HaueHWe MeCTHOM CXHUMAIOWEN CWAbl, BOCMPUHMMAEMOE 3/1EMEHTOM C KOCBEHHbIM
apMupoBaHMeM (NpaBas YacTb ycnosua (8.83)), NpuHMMalOT He 6oaee yABOEHHOrO 3HaYeHUs
MECTHOM CXMMAIOLWLEN CUAbl, BOCMPUHUMAEMOrO 31eMeHTOM 6e3 KOCBEHHOro apMMpoBaHUA
(npaBas yacTb ycnosus (8.80)).

KocseHHOe apmMmupoBaHume AO0/1XKHO O0TBEYATb KOHCTPYKTUBHbBIM Tpe6OBaHMF|M, npuneegeHHbIM
8 10.3.

Pacuert )kene3o6eToHHbIX 3/1IEMEHTOB Ha NpoAaB/MBaHNe
Obuwue nosaoxceHus

8.1.46 PacyeT Ha nNpodaB/iMBaHME NPOU3BOAAT AJA MJIOCKMX XKene300eTOHHbIX 3/1eMEHTOB
(nanT) nNpm  penctBMM  Ha  HUX (HOPMaNbHO K  MJIOCKOCTU  3NE€MEHTa) MECTHbIX,
KOHUEHTPUPOBAHHO MPUAOXKEHHbIX YCUAWM - COCPEAOTOMEHHbIX CUAbI W  U3rMbaroLWero
MOMEHTa.

Mpu pacyeTe Ha nNPOAABAMBAHME PACCMATPMBAIOT pPacyeTHOe MonepeyHoe CceyeHue,
PacnonoMKeHHOe BOKPYT 30Hbl Nepeaayn YyCUANKN Ha 3N1EMEHT Ha paccToAHUU ho/2 HOPManbHO K
ero npogo/sbHOM OCWM, MO MNOBEPXHOCTM KOTOPOro AenCTBYIOT KacaTesbHble ycuaua oT
COCPeAoTOYEHHbIX CUbI M U3rMbatoLwero MoMeHTa (pUcyHok 8.10).

,U,EVICTBVFOU.LMQ KacaTe/ibHble YCUINA NO nNaolaan pac4eTHOro nonepevyHoro ce4yeHmA

[ONXKHbI 6bITb BOCNPUHATLI BETOHOM C CONPOTUBIEHMEM BETOHA OCEBOMY PACTAMKEHUIO Ryt U
nonepeyHor apmaTypoi, PacnosnoKeHHOM OT rpy30BOM NIOWAAKM Ha PaccToAHMM He Bonee ho
n He meHee ho/3, c CoNPOTUBNEHUEM PACTAKEHUIO Rsy.

Mpw AencTBUM COCPEAOTOUEHHOM CUbI KacaTe/ibHble YCUANA, BOCNPUHMMaeMble HETOHOM 1
apMaTypon, MPUHUMAIOT PaBHOMEPHO pacnpefeneHHbIMWM MO BCEN MNIOWAAW PacYeTHOro
nonepeyHoro ceyeHua. [pu [OelcTBUM U3rMbBAOWErO0 MOMEHTa KacaTesibHble yCuaus,
BOCMPUHUMAEMble  OGETOHOM M MOMEPEYHOM  apmaTypoi, MNPUHMMAOT  JIMHEWNHO
N3MEHAKLWUMNCA NO AJIMHE PACYETHOrO MOMEepPeYHOro CeYeHWA B HanpaB/ieHUU OEeNcTBuA
MOMEHTa C MAKCMMA/bHbIMU KacaTe/ibHbIMU YCUIMAMMU MPOTMUBOMOJIONKHOIO 3HAKa y Kpaes
pacyeTHOro NOMNepPeYHOro Ce4eHUs B STOM HamnpaBAEeHUMN.
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PucyHok 8.10 - YcnoBHaa moaenb ANA pacyeTa Ha npoaasanBaHue

PacyeT Ha npoaaBnMBaHWe nNpW AEUCTBUU COCPESOTOYEHHOW CU/bl W OTCYTCTBUM
nonepeyYyHo’ apmaTypbl NPOU3BOAAT COrnacHo 8.1.47, Npu AeNCTBUM COCPEAOTOYEHHOMN CUbI U
HaZIMYMKM NonepeyHolr apmaTypbl - COrnacHo 8.1.48, Npu AEeUCTBUM COCPenOTOYEHHbIX CUbI U
n3rnbaloLw,ero MOMeHTa M OTCYTCTBMM NOMEepPeYHO apMaTypbl - COriacHo 8.1.49 1 Npu AencTemm
COCPEAOTOYEHHbIX CUAbI M M3rMbaloOWeEero MOMEHTa WM Ha/iMYyMKM NOMEPEeYHOW apmaTypbl -
cornacHo 8.1.50.

PacyeTHbI KOHTYp MOMNEPEYHOro CEeYEeHUA MNPUHUMAIOT; MPU PACMONONKEHUN MNIOLLALKM
nepegayn Harpyskm BHYTPWU MJOCKOrO 3/IeMEHTa - 3aMKHYTbIM W PACNONIOMKEHHbIM BOKpPYr
NAOWaAKN nepenayn Harpysku (pucyHok 8.11, @, 2), Npyu PacnoNoXeHUn NoWanKM nepeaaqm
Harpy3Kku y Kpaa WAM yrna niaocKoro 3femMeHTa - B BuUAe, ABYX BapMaHTOB: 3aMKHYTbIM U
PaCMONOMKEHHbIM BOKPYr M/IOWAAKM Mepefadn Harpysku, M He3aMKHYTbIM, C/ledylolmm OT
KpaeB M/NOCKOrO 371eMeHTa (pucyHoK 8.11, 6, 8), B 3TOM C/Ay4ae Y4YMTbIBAOT HaMMEHbLUYHO
HeCyLLyt CNocobHOCTb NPU ABYX BapuaHTax PacnooKeHUA PacyeTHOro KOHTypa nonepeyHoro
ceyeHus.

B cnyyae pacnosioxeHua OoTBEpCTUA B MAUTE Ha PACcCTOAHUMM MeHee 6 h OT yrna uau Kpas
NAOLWAAKM MNepeaaym Harpysku A0 yrna WauM Kpas OTBEpPCTUA, 4YacTb PACYEeTHOro KOHTYpa,
PaCroNOMKeHHasA MeXAy ABYMA KacaTeNbHbIMM K OTBEPCTUIO, MPOBEAEHHbIMM U3 LEHTpa
TAMECTM NNOLWAAKM Nepesayn HarpysKku, B pacyete He yYnUTbiBaeTcA.

Mpu aencTBMM MoMeHTa Mioc B MecTe MPUIOXKEHUA COCPeOTOYEHHOW HarpysKu NoaoBUHY
3TOro MOMEHTA YYMTbIBAIOT NPU pacyeTe Ha NPOAABANBAHME, a APYrylo NOJIOBUHY- NPU pacyeTe
MO HOPMa/bHbIM CEYEHMAM MO LMPUHE CEYEHUS, BKIOYAIOLLEN WMPUHY NAOWAAKM Nepenayn
Harpy3Kku M BbICOTY CeYeHMs MNOCKOro snemeHta no obe CTOPOHbI OT NAOLWAAKM Mepenayun
Harpysku.

Mpu AENCTBUM COCPEAOTOUYEHHBIX MOMEHTOB M CU/bl B YCIOBUAX NPOYHOCTU COOTHOLIEHUE
MeXay LOeNCTBYOWMMM  COCPEAOTOYEHHbIMM  MOMEHTaMM M,  y4YUTbIBAEMbIMU  MpU
NpoAaBANBaHWUN, U NpeaenbHbIMU My NPUHMMALOT He 6o/1ee NONIOBUHbI COOTHOLLEHUA MeXAY
AEeNCTBYOLMM COCPEeAOTOYEHHbIM yeuanem F n npeaenbHbiM Fy.
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Mpwn pacnoNoKeHUN cocpeaoTO4EHHOM CU/bl BHELLEHTPEHHO OTHOCUTE/IbHO LLEHTPA TAXKECTU
KOHTYpa pacyeTHOro TMOMEepPeyYHoro Ce4YeHUss 3HayeHua Uu3rnbarolmMx CcocpeaoTOYEHHbIX
MOMEHTOB OT BHELIHeN Harpysku onpeaensaArT C y4eTOM AONOJHUTENbHOrO MOMEHTa OT
BHELLEHTPEHHOrO MPUIOMKEHUA COCPEAOTOYEHHOM CWUAbl OTHOCUTENbHO LEHTPa TAXKECTH
KOHTypa pPacyeTHOro MOMepeyvyHoro Ce4yeHMAa C MONOXKUTENbHbIM MAW 0BpaTHbIM 3HAKOM MO
OTHOLLEHMIO K MOMEHTAM B KOJIOHHE.

g - NAoWaAKa NPUNONKEHNA HAarPy3KN BHYTPY NIOCKOTO 3N1eMeHTa; 6, 8 - TO e, y Kpasa NJI0CKoro
3/1IEMEHTA, 2 - MPU KpecToobpasHOM PAcnoIoKEHUU NONepeyYHolr apmMaTypsl. 1 - naowaab NpUAOKeEHUs
HarpysKku; 2 - pacyeTHbI KOHTYP NOMepeyYyHoro cevyeHus; 2' - BTOPOW BapMaHT PacrooxKeHus
PacyYeTHOro KOHTYPA; 3 - LLeHTP TAXKECTU PacyeTHOro KOHTypa (MecTo nepeceyeHnn oceit X1 u Yi); 4 -
LEHTP TAXKECTU NIOWALKM NMPUNONKEHNA HArpy3Kn (MecTo nepeceveHuns oceit X u Y); 5 - nonepeyHasn
apMaTypa; 6 - KOHTYp pacyeTHOro NoNepeyHoOro ceyeHns 6es yyeTta B pacyeTe NonepeyHon apmartypsol; 7
- rpaHuua (Kpait) Nn1ocKoro anemeHTa

PucyHok 8.11 - Cxema pacyeTHbIX KOHTYPOB NONepevyHoro ce4yeHuA Npu NpoaasInBaHnmn

Pacyem anemeHmos Ha npodasausaHue npu delicmeuu cocpedomoyeHHOoU cusbi
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8.1.47 PacueT anemeHTOB 6€3 nonepeyHoin apmaTypbl Ha NPOAABAMBAHWE NPU AENCTBUK
COCPEeAOoTOYEHHOM CUbI NPOU3BOAAT U3 YC/I0BUA

F S Fb,U/t' (8.87)

roe F - cocpefoTOYeHHanA cMia OT BHELWHEW HarpysKu;
Fb,uit - NPefenbHoe ycuave, BoCnpuHMMaemoe 6eToHoMm.
Ycunue Fpuie oONpegensatoT no popmyne

Fb,utt = Rot - Ab, (8.88)

rae Ap - NNoWaAb PacyeTHOro NoNepeyvyHoOro ce4YeHus, PacnoioKeHHOro Ha pacctoaHum 0,5hg
OT rpaHMLbl NIOWAAM MPUNOKEHUA COCPELO0TOUYEHHOW Cubl F ¢ paboyelt BbICOTOMN ceyeHus ho
(pncyHoK 8.12).
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1 - pacyeTHOe nonepeyHoe cevyeHune; 2 - KOHTYP PACYETHOrO NOMEepPeYHOro ceyeHus; 3 - KOHTYp
NAOLWAAKN NPUAOKEHNA HArPy3KK

PucyHok 8.12 - Cxema AN pacueTa }Kene3obeToHHbIX 31eMeHTOoB 6e3 nonepeyHoit apmaTypbl
Ha npopasnuBaHue

Mnowanb A, onpeaensatoT no popmye

Ab=U - ho, (8.89)

raoe u - nepnmmeTp KOHTypa pac4eTHOro nonepeyHoro Ce4eHuA,
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ho - npuBeaeHHas paboyasn BbicoTa ceveHua ho = 0,5(hox + hoy),

3pecb hox U hoy - paboyaa BbiCOTa ceyeHUA ANA NPOAONAbHOM APMATypbl, PACMNONONKEHHOW B
Hanpas/ieHUn ocenn X un'Y.

8.1.48 PacyeT 3/1eMeHTOB C MOMNEpPeYyHON apmaTypol Ha NpoAaBAMBaHME MpPU AEWCTBUM
COCPeAoTOYEHHOW CUAbI (PUCYHOK 8.13) NPOU3BOAAT U3 YC0BUSA

F< Fb,ult + st,ult, (890)

roe  Fswur - NpeAenbHoe ycuave, BOCNPUHMMAEMOe MOoMepeyHor apmaTypoin npu
nNpoAaBANBaHNNK;

Fb,uit - npegenbHoe ycnnne, BoCnpnHMmaemoe 6ETOHOM, onpegenaemoe cornacHo 8.1.47.

Ycunue Fow,uir, BOCIPUHUMAEMOE NonepeYyHo apmaTypoin, HOPpMaabHOM K MPOA0/IbHON OCK
3/1eMEHTa M PaCno/IOKEHHON PaBHOMEPHO BAO0/Ib KOHTYPA PacYeTHOro NonepeyYyHoro ceyeHus,
onpeaenaloT no dopmyne

Fsw,uit = 0,8qsw - U, (8.91)

roe gsw - yCuave B NOMNepeyHor apmaType Ha eguHMUy AJMHbI KOHTypa pacyeTHoro
NMOMepPeyYHOro CevyeHus, PacrnosioXKeHHOW B npeaesnax paccrosHua 0,5hp no obe CTopoHbI OT
KOHTYypa pacyeTHOro ceyeHusn

(8.92)

Asw - NIOWAAb CeYeHUA NonepeyHor apmaTypbl C WArom Sy, Pacro/fioXKeHHasa B npeaenax
pacctoaHuna 0,5hg no obe CTOPOHbI OT KOHTypa pPacYeTHOro MOMNepevyHoro ceyeHua no
nepuMeTpy KOHTypa pacyeTHOro NonepeyHoro cevyeHus;

U - NeEPUMETP KOHTYPa PacyeTHOro NonepeyYyHoro ceYeHus, onpesenaemblit cornacHo 8.1.47.

Mpy pacnoioXxKeHun MnonepeyHon apmaTypbl HEPABHOMEPHO MO KOHTYpYy PacyeTHOro
NONepeYyHoro CceyeHus, a COCPEeAOTOYEHHO Yy OCel NAOWAAKM nepefaydn  Harpysku
(KpecToobpasHoe pacnosoXKeHWe MNonepeyHor apmaTypbl) MNepuMEeTp KOHTypa U Ans
nonepevyHor apmaTtypbl MPUHUMAIOT MO (aKTUYECKUM ANIMHAM YYacTKOB PaCrosioXKeHuUs
nonepeyvyHom apmatypbl Lswx U Lswy MO pacdeTHOMY KOHTYPY NpoAaBAnBaHMA (pUCYHOK 8.11, 2).

3HaueHune Fouir + Fswuir NPUHUMAIOT He 6onee 2Fp . MonepeyHyo apmaTypy YYMUTbIBAIOT B
pacyete npu Fsw,uit He meHee 0,25Fp, uit.

3a rpaHuLen pacnosioxKeHns NonepeyYHor apmaTypbl pacyeT Ha NPoAaBANBaHUE NPOU3BOAAT
cornacHo 8.1.47, paccMmaTpmBan KOHTYP PacyeTHOro NonepeyHoro cevyeHuns Ha paccrosaHum 0,5ho
OT rpaHuLbl Pacno/iIoXKeHUs nonepeyHor apmaTypbl (pucyHok 8.13). Mpu cocpeaoTOHEeHHOM
PacnosoXKeHMM NnonepeYyHor apmaTtypbl Mo OCAM MAOLWAAKN Nepeaadun Harpysku, Kpome Toro,
pacyYeTHbIM KOHTYp MonepeyHoro ceyeHns 6eToHa MPUHMMAIOT MO AMaroHaAbHbIM JIMHUAM,
CneayowmMm OT Kpas PacnosioKeHMA NonepeyHomn apmaTtypbl (PUCYHOK 8.11, 2).
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MonepeyHaa apmaTypa [AOO/BKHA  YAOBNETBOPATb  KOHCTPYKTUBHbIM  TpeboBaHMAM,
npusBegeHHbiMm B 10.3. MpM HapyleHUU yKasaHHbIX B 10.3 KOHCTPYKTUBHbIX TpeboBaHW B
pacyeTe Ha NpoAaBAMBAHWE CnedyeT y4uTbiBaTb TOIbKO  MOMEPEYHYD  apmatypy,
nepeceKatolLyo NMpamuay NnpoaasanBaHua, Nnpy obecneyeHnn yCaoBuin ee aHKEPOBKMU.

1 - pacyeTHOe nonepeyHoe ceyeHue; 2 - KOHTYP PacYETHOTO NOoMepPeYHoOro ceyeHus; 3 - rPaHuLLbl 30Hbl, B
npeaenax KOTOPbIX B pacyeTe yYUTbIBAETCA NONepeyHan apmaTypa; 4 - KOHTYp pPacyeTHOro NonepeyHoro
ceyeHun 6es yyeTa B pacyeTe nonepeyHon apmatypbl; 5 - KOHTYP NAOLWAAKN NPUNOKEHNA HArPy3KK
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PucyHoK 8.13 - Cxema gna pacyeta Xeie306eTOHHbIX MJIUT C BePTUKANIbHOW PaBHOMEPHO
pacnpeaeneHHoOM nonepeyHoi apmaTypoi Ha NpoaaBinBaHue

Pacuem anemeHmos Ha npooasnusaHue npu oelicmeuu cocpedomoYeHHbIX Cusabl U
usaubarow,e2o momeHma

8.1.49 Pacuet anemeHTOB 6€3 NonepeyHon apmaTtypbl Ha NPOAaBAMBAHUE NPU COBMECTHOM
AEVCTBMM COCPEeAOTOUYEHHbIX CUJIbl U U3rMBatoLLEr0O MOMEHTA (CM. PUCYHOK 8.12) NPOU3BOAAT U3
ycnosus

Boauit B - (893)

roe F - cocpefoTodeHHasa CUna OT BHELLHEN HarpysKku;

M - cocpenoTOYeHHbIN M3rnbatowmii MOMEHT OT BHELWHEN HarpysKu, y4YmTbiBaemblii npwm
pacyeTe Ha npoaasauBaHue (8.1.46);

Fb,uit \ Mlp,uit - NPpeAenbHble cocpeaoToUeHHble CMna 1 N3rnbaroLLmMin MOMEHT, KOTOpble MOryT
6bITb BOCNPUHATHI BETOHOM B PacYeTHOM MOMNepPeYHOM CeYEeHUN MPU UX pasae/ibHOM AeNCTBUN.

B ene3obeTOHHOM KapKace 34aHWi C MJIOCKUMWU MEPEKPbITUSAMU COCPEeAOTOYEHHbIN
n3rnbaowmnin MOMeHT Mioc paBeH CyMMapHOMY M3rnbatoLLLeMy MOMEHTY B CEUYEHUAX BEPXHEN U
HUMKHEN KONOHH, NPMMbIKAIOLLMX K NEPEKPbITUIO B PACCMATPUBAEMOM Y3/1€.

MpeaenbHyto cnny Fpur ONpeaenatoT cornacHo 8.1.47.
MpeaenbHbIn U3rnbaroLWmn MoMmeHT My uir onpeaenatoT no popmyne

Mbp,uit = Rot - Wp - ho. (8.94)

rge Wp - momeHT conpoTuBaieHnNA pacy4eTHoOro nonepeyvyHoro cevyeHwusa, OI'IpEﬂ,GJ'IFIEMbIVI
cornacHo 8.1.51.

an ﬂ,emCTBMM VI3FVI6aPOUJ,VIX MOMEHTOB B ABYX B3aMMHO MNepneHaAUKYNAPHbIX MNTOCKOCTAX
pacyeT NponsBoaAT U3 yCaoBuAa

Bt By it fy.uit : (895)

roe F, Mxn M, - cocpeaoToYeHHble cuna u nsrnbatolme MOMeHTbl B HanpaBaeHUax ocen X u
Y, yuuTbiBaemble Npu pacyeTe Ha NpoaasinBaHue (8.1.46), OT BHELIHEN Harpys3Ku;

Fout, Mbxui, Mpyuit - NpeaenbHble COCPeaoTOYEHHble cuna U musrnbarowme MOMEHTbI B
HanpasneHuax ocern X M Y, KoTopble MOryT ObiTb BOCMPUHATbBI 6ETOHOM B pacYyeTHOM
NonepeyHoOM CEYEHUN NPU UX Pa3ae/IbHOM AeNCTBUMN.

Ycunue Fp,ui ONpenenaroT cornacHo 8.1.47.
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Yennua Mpxur U Mpy,ur ONPeaenatoT COrnacHO YKasaHWAM, NpuBeAeHHbIM Bblille, Npu
AeNCTBUM MOMEHTa B MJIOCKOCTU oceit X U Y COOTBETCTBEHHO.

8.1.50 PacuyeT NpOYHOCTU 3N1EMEHTOB C MOMNEPEYHOM apMaTypoM Ha MPOJABAMBAHWE MpU
OENCTBUM  COCPEAOTOYEHHOM CUAbI M M3rMDBAOWMX MOMEHTOB B  ABYX B3aMMHO
nepneHANKYAAPHbIX NJOCKOCTAX MPOU3BOAAT U3 YCI0BUA

F M, M,
+ : + :
Fﬁ.h.z + }.—_—-:.L.z JIE;‘.L.; + J'In.:;.u.z JIE_‘;.L.; + J'I:-u._*.'.u.z

=1

(8.96)

rae F, My My - cm. 8.1.49;

Fo,uit, Mbxuit ' Mpy,uir - NpeaenbHble COCPeaoTOYEHHbIE CUA U M3rMbatowme MOMEHTbI B
HanpasneHunsx ocen X Kn Y, KoTopble MOryT 6biTb BOCMPUHATHI OETOHOM B pPacYeTHOM
NonepeyHoM CeYEHUN NPU UX Pa3ae/IbHOM AENCTBUM;

Fsw,uit, Msw,x,uit U Msw,y,uit - NpeAenbHble coCcpeaoToYeHHble cuna 1 n3rnbatowme MOMeEHTbI B
Hanpas/ieHuAx ocer X n Y, KoTopble MOryT 6bITb BOCMPUHATLI MONEPEYHON apMaTypor Npu mx
pa3fenbHOM AeUCTBUM.

Yeunua Fp,uit, Mbx,utt, Mpy,uit M Fsw,uir ONpenenaoT cornacHo ykasaHmam 8.1.48 n 8.1.49.

Yennua Mswxur U Msw,y,u, BOCNPUHUMaeMble MNOMNepeyHoM apmMaTypoii, HOPMANbHOM K
NPOAO/IbHOM OCKM 3/1eEMEHTa M PaCNo/IONKEHHOM PaBHOMEPHO BAO/Ib KOHTYpa PacyeTHOro
CeYeHus, onpeaenatoT npu A4encTBUN N3rnbatoLLEro MOMEHTa, COOTBETCTBEHHO B HanpaBAeHUU
ocelt X n Y no popmyne

Msw,uit = 0,8 - qsw - Wew, (8.97)

rae gsw u Wiy - onpegenatoT cornacHo 8.1.48 n 8.1.51.

3HaueHus Fpuir + Fswui, Moxult +Mswxu, Mbyuie + Msw,y,uir B YCNoBUKM (8.96) NpMHUMALOT He
6onee 2Fpuit, 2Mbx,uit, 2Mby,uit COOTBETCTBEHHO.

MonepeyHan apmaTtypa AO/XKHA OTBeYaTb KOHCTPYKTMBHbIM TpebOBaHUAM, NPUBEAEHHbBIM B
10.3. MNpw HapyweHUM yKasaHHbIX B pasaene 10.3 KOHCTPYKTUBHbIX TpeboBaHM B pacyeTe Ha
npoAaBavBaHWe CAeAyeT Y4YMTbIBaTb TO/MIbKO MOMEPEYHYID apMaTypy, MepeceKaoLLyto
nMpamuay NpoaaBANBaHNUA, NPy obecnevyeHnmn yCAOBUIA ee aHKEPOBKU.

8.1.51 B obuwem cnyyae 3HaYeHMA MOMEHTA COMPOTUB/IEHUA PACYETHOrO KOHTypa GeToHa
npu npogasnmBaHnn Wpy(,) B HanpaBieHMAX B3aMMHO NepneHAMKYyNApHbIXx ocen X un Y
onpeaenaT no opmyne

(8.98)

roe loxiy) - MOMEHT MHEPLUM PACYETHOrO KOHTYpPA OTHOCUTENIbHO Oocer Y1 1 X1, NPOXOAALLNX
yepes ero LEeHTP TAXKECTU (PUCyHOK 8.11);
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x(y)max - MaKCMMa/ibHOE PaCCToOAHNE OT PACHETHOro KOHTYpPa A0 €ro LeHTPa TAXKECTH,

3HayeHMe MOMEHTA WHepLUMU Ipxy) OMNPEeaensalT Kak CYMMYy MOMEHTOB WMHEPUMUUN Ipxy)i
OTAE/IbHbIX Y4AaCTKOB PAacYe€THOro KOHTYpa MOMepPeyHOro Ce4eHUss OTHOCUMTENbHO LEHTPA/IbHbIX
oCel, NPOXOAAWMX Yepes LEHTP TAKECTM PACYETHOro KOHTYpa, MPUMHMMAA YC/IOBHO WWPUHY
KarK[0ro y4acTKa paBHOM eaAnHULE.

MoNoKeHWe UEeHTPa TAXKECTM PaCYETHOrO KOHTYypa OTHOCUMTENbHO BbiGpaHHON oOcK
onpeaenaoT no dopmyne

£ ‘E'_' - (.:L:]

&
x(3), =

L (8.99)

rae Li - pAnHa oTaenbHoro y4aCTKa paCy4eTHOro KOHTypa,

xilyiJo - pacctosHMe OT UEHTPOB TAXECTM OTAE/bHbIX YY4AaCTKOB PaCYETHOro KOHTypa A0
BbIOPaHHbIX OCEMN.

an pacyeTax NPUHNMAOT HaMMEHbLUNE 3Ha4YEHNA MOMEHTOB CONPOTUBNEHNA Woix u Wby.

MOMEHT COMPOTUB/IEHUSA PACYETHOTO KOHTypa 6eTOHa AN KOJIOHH KPYr/ioro ceyeHus
onpeaensaoT no popmyne

(D +h,)*
—

o=
roe D - onameTp KONOHHbI.

8.1.52 3HayeHMA MOMEHTOB COMPOTUB/IEHMA MOMEPEYHON apmMaTypbl NPU NPOAABAMBAHUM
Wsw,xy) B TOM CcAnyyae, Korga nonepeyHas apmatypa pPacrnonoXKeHa pPaBHOMEPHO BAO/b
pacyeTHOro KOHTypa MNpPOAABAMBAHWA B Mpeaenax 30Hbl, FPaHWULbl KOTOPOM OTCTOAT Ha
paccToAaHUn ho/2 B KakAylo CTOPOHY OT KOHTypa NpoAaBanBaHua 6eToHa (cm. pucyHOK 8.13),
NPUHMMAIOT PAaBHbIMM COOTBETCTBYOWMM 3HAYEHNAM Wiy 1 Why.

MpyY pacnonoKeHMM NonepeyHo apMaTypbl B NJIOCKOM 3/1EMEHTE COCPELOTOYEHHO MO OCAM
rpy30BOM NAOLWAAKM, HAaNPUMep MO OCU KONOHH (KpecToobpasHoe pacnonoXKeHne nonepeyHom
apmaTtypbl B NepeKkpbITUM), MOMEHTbI CONPOTUB/IEHUS NOMNEPEeYHOM apMaTypbl onpeaenstoT no
TEM e MpaBuiam, YTO U MOMEHTbI CONPOTUBNAEHUA GETOHA, MPUHMMAA COOTBETCTBYHOLLYIO
baKTUYECKYl0 A/IMHY OrPaHUYEHHOro YYacTKa Pacho/IOKeHUs MonepeyHon apmaTypbl no
pacyeTHOMY KOHTYPY NPOAABANBAHMUA Lswx U Lswy (PUCYHOK 8.11, 2).

PacueT NNI0CKOCTHbIX YKeNe306eTOHHbIX 3/1EMEHTOB NJIUT U CTEH NO NPOYHOCTH

8.1.53 PacyeT No NpPOYHOCTM NNOCKUX NAUT NEPEKPLITUIA, NOKPbITUI U GYHAAMEHTHbIX NAUT
cnepyet NPOM3BOAMUTbL KaK pacyeT NIOCKMX BblAENEeHHbIX 3/1eMEHTOB Ha COBMeCTHOe AelcTBue
n3rnbatoWwmnx MOMEHTOB B HAMNpPaBNEHUMM B3aMMHO NEPNEHAMKYNAPHbIX OCEN WU KPyTALWMX
MOMEHTOB, NPU/IO}KEHHbIX N0 HOKOBbIM CTOPOHAM MJIOCKOrO BblAENEHHOIO 3/1EMEHTA, @ TaKKe
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Ha AGVICTBMG npoAo/ibHbBIX N NONepeYHbIX CUN, NPUNOKEHHDIX NO H60KOBbIM CTOPOHam NNOCKOro

anemeHTa (PUCYHOK 8.14).

Kpome TOro, nNpun onnpaHnn NAOCKUX NANUT Ha KOJIOHHbI CieayeT Npon3BoanTb pacyeT NanT
Ha NpoAaB/iMBaHUE Ha AEVICTBME CoCpeaoTOo4YEHHbIX HOPMaZbHbIX CM1 U MOMEHTOB COrN1acHoO

8.1.46 - 8.1.52.

PucyHoK 8.14 - Cxema ycunui, gencTBYOLWMX HA Bble/IeHHbIN N/IOCKUIA 3/1IeMEHT e AUHUYHON
LUMPUHDI

8.1.54 PacyeT no NPoOYHOCTM NAOCKMX NAUT B 0OLLEM CNyYae peKoMeHAyeTcAa NpouM3BOAMUTb
nyTem pasgeneHua NAOCKOro 3NeMeHTa Ha OTAe/IbHble C/IOU CXKAToro 6eToHa M pacTAHYTOM
apMaTypbl M pacyeTa KaXK[oro c/ioA OTAEe/IbHO Ha AeNCTBUE HOPMA/IbHbIX U CABUTAOWMX CUN B
3TOM C/10€, NONYYEHHbIX OT AENCTBUA U3rMBAIOLMNX N KPYTALMX MOMEHTOB M HOPMaA/bHbIX CUA

(pncyHok 8.15).

PucyHoK 8.15 - Cxema ycunui, gencTeyrowmx B 6eTOHHOM U apMaTypPHOM CN0AX
Bbl4e/1eHHOro NJ10CKOro 3IeMeHTa NAnTbl (YCUANA Ha NPOTUBOMNOJIOXKHbIX CTOPOHAX YCI0BHO
He NoKa3aHbl)

PacueT NNOCKMX 3N1EMEHTOB MAUT MOMKET TaK¥Ke npou3soauTbca 6e3 pasaeneHus Ha caou
6eToHa M pacTAHYTON apMaTypbl Ha COBMECTHOE AeNCTBUE U3TMBAOLWLMX U KPYTALLMX MOMEHTOB
13 YCNOBUIA, OCHOBAHHbIX Ha 0606LWEHHbIX YpaBHEHUAX NpeaebHOro PaBHOBECUSA:
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(Myuit - My) - (My,uit - My) - M2y, > 0; (8.100)
Miuie > My; (8.101)

My, uit > My; (8.102)

Myy,uit > My, (8.103)

roe My, My, My, - n3rnbatowme M KpyTalME MOMEHTbI, AENCTBYIOWME Ha BblAE/E€HHbIN
NIOCKUIN 3/IEMEHT;

My, utt, Mly,utt, Mlxy,uit - NpeaenbHble nrnbatowme n KpyTaLLME MOMEHTbI, BOCNPUHUMaEMbIe

NAOCKUM BbI€/IEHHbIM 3/1IEMEHTOM. 3HaYeHUA NpeaebHbIX U3rMbatoWUX MOMEHTOB My it U
My, uir cnepyeT onpenenatb U3 pacyeta HOPMasibHbIX CEYEHUI, NePNeHANKYNAPHbIX ocim X u Y,
NAOCKOrO BbIAE/IEHHOrO 3JIEMEHTA C NPOAOJIbHOW apmaTypoi, napannenbHon ocam X n Y,
COrNlacHo yKkasaHmam 8.1.1 - 8.1.13.

3HayeHUA NpefenbHbIX KPYTALMX MOMEHTOB CneayeT onpenenatb no 6eToHy Mpxy,ur U NO
PacTAHYTOM NPOAONBbHOM apMaType My, uit N0 Gopmynam:

Msxy,ult = 0,1Rbb2h, (8104)

raoe b u h - meHbWwWiA M BOAbLUNIA pPa3sMepbl COOTBETCTBEHHO MJIOCKOIO BblAENEHHOIO
3/1eMEHTa;

Msxy,ult = O,5R5(Asx + Asy)hO, (8105)

roe Asx 1 Asy - N1oWaAn ceyeHma NpogobHOM apMaTypbl B HaNpaBaeHun oce X u'Y;
ho - paboyan BbICOTa NONEPEYHOTO CEYEHUSA NAUTLI.

ﬂ,onycxaeTcn NMPUMEHATb U Apyrne MmetToadbl pacyeTa no NPOYHOCTUN NJIOCKOro BblAeNEHHOIO
3/1eEMEHTA, NOJZ1Iy4eHHblE Ha OCHOBE PaBHOBECUA BHELWIHUX ycwmﬁ, AEVICTBVI-OIJ.LMX no 60KoBbIM
CTOPOHam BblAeNEHHOIO 3/1IEMEHTA U BHYTPEHHUX YCVIJ'IVI17| B AMAaroHa/sibHOM ce4yeHUn naoCKoro
BblAENEHHOIO 3/1IEMEHTA.

Mpwn ,El,eVICTBMM Ha Bblﬂ,eﬂeHHblVI NJAOCKUIN 3NEeMEHT NAUT TaKKe I'IpO,D,OI'IbHOIZ ChUNbl pacyer
cnhepyeT NponU3BOAUTb Kak A4 BblAe/IeHHOro NJ1I0CKOro 31eMeHTa CTeH cornacHo 8.1.57.

8.1.55 PacuyeT NAOCKOro BblAE/NIEHHOrO 3/1eMeHTa Ha p,eﬁcmme nonepeyHbiIX Ccun cnepgyer
nponssBoanTb U3 YCNOBUA:

e Qe (8.106)

rae Qx v Qy - nonepeyHble Cunbl, ,Cl,e[;iCTBYI-OLLI,VIe no 60KoBbIM CTOPOHam nAOCKOro
BblAE€NEHHOIOo 3/1IEMEHTAQ,

Qx,ult n Qy,ult - npegenbHble nonepeyHblie Cnabl, BOCNPUHUMAEMbIE NMNOCKMM BblOENEHHDBIM
IN1IEMEHTOM.
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3HauyeHus NpeaenbHbIX MOMNepPeYHbIX CUA onpeaenaoT no opmyne:

Quit = Qb + Qsw, (8107)

roe Qs  Qsw - NpegenoHble NonepeyYHble CUbl, BOCMPUHMMAEMbIE COOTBETCTBEHHO HETOHOM
M NonepeyHoi apmaTtypoi u onpeaensemolie no popmynam:

Qb = 0,5Rptbho; (8.108)
Qsw = gswho, (8.109)

rae gsw - UHTEHCMBHOCTb NONEPEeYHOro apMmnpoBaHua, onpeaensemasn no dopmyne (8.59).

8.1.56 PacyeT no npo4yHOCTU CTeH B obwem cayvyae cnepyeT NPOM3BOAUTL KaK MJIOCKUX
Bbl4E/NIEHHbIX 3/1IEMEHTOB Ha COBMECTHOE AENCTBME HOPMA/IbHbIX CUA, U3TMBAOLLMX MOMEHTOB,
KPYTALWMX MOMEHTOB, CABMUIalOWMX CWA, MOMEPEYHbIX CUA, MPUNOMNKEHHbIX NO OGOKOBbLIM
CTOPOHAM M/I0CKOrO BblAENEHHOIO 3/1eMeHTa (PUCYHOK 8.16).

8.1.57 Pacuet cTeH B obwem cnyyae pekomeHAyeTcA MNpou3BOAMTb MyTeM pasaeneHus
M/JIOCKOr0 3N1eMEHTa Ha OTAE/IbHbIE C/IOM CXKATOro 6eToHa M PacTAHYTOM apmMaTypbl U pacyeTa
Ka)K[oro c/foA OTAEeNbHO Ha AEeWCTBME HOPMaJbHbIX M CABUIAKOWMX CUA B 3TOM CJIOe,
NMOJIyYEHHbIX OT AeNCTBMA M3rnbaloWwmx M KpPyTAWMX MOMEHTOB, OOLWMX HOPMasNbHbLIX U
CABUIaloLWMX CUN.

PucyHok 8.16 - Cxema ycunuii, feACTBYIOLLUX HA BblAeNeHHbIW NNOCKNUIA aneMeHT e AMHUYHOMN
LUMPUHDI CTeHbI (YCMIUA Ha NPOTUBOMNOJIOXKHbIX CTOPOHAX YC/IOBHO He NOKa3aHbl)
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[lonyckaeTcs NpousBoAMTb pacyeT 6e3 pasgeneHua Ha cnou 6eToHa M pacTAHYTOM apmaTypbl
OTAENbHO U3 MNJIOCKOCTU CTEHbl HAa COBMECTHOe AelCTBUE M3rnbatoLnMX MOMEHTOB, KPYTALLMX
MOMEHTOB M HOPMa/ibHbIX CU/1 U B MNOCKOCTM CTEHbI HAa COBMECTHOE [eACTBUE HOPMaA/IbHbIX U
COBUTAOLNX CUN.

PacyeT cTeHbl B CBOEW NNIOCKOCTM PEKOMEHAYETCA MPOM3BOAUTb U3 YCI0BMUIA, OCHOBAHHbIX Ha
0606LLEHHbIX YpaBHEHUAX NPEeAENbHOr0 paBHOBECUA:

(Nx,ult - Nx)(Ny,ult - Ny) - Nzxy > 0; (8110)
Ny uit = Ny; (8111)
Ny, uit = Ny; (8112)

rae Ny Ny u Ny, - HOpmanbHble U caBUratowme cubl, AeMCTBYOWME MO BOKOBLIM CTOPOHAM
N/IOCKOr0 BblAENEHHOIO 3/1EMEHTA;

Ny, utt, Ny,ult 7 ny,ult - npeagenbHble HOPMasJibHble U cAaBUrarouwme cuabl, BOCNPUHMMaeEMble
NIOCKMUM BblaeNeHHbIM 9/1EMEHTOM;

3HayeHuA npegenbHbiX HOPManbHbIX cUA Nyur, U Nyue CnegyeT onpefensTb M3 pacyeTa
HOPMa/IbHbIX CEYEHWUI, NepneHANKYNAPHbIX ocim X U Y, NNOCKOro BblAE/NIEHHOro 3/1eMeHTa ¢
BEPTMKA/IbHOM U TOPU30HTA/IbHOM apMaTypoi, napannenbHoi ocam X u Y, cornacHo ykasaHusm
8.1.14-8.1.19.

3HaueHUA npefenbHbIX CABUMAKOWNX CUA cnepyeT onpefenatb No 6eTtoHy Npx.ur U NO
apmatype Nsyy.uit N0 GopMmynam:

Nbxy.u/t = 0,3RbAp, (8114)

roe Ap - pa6oqaﬂ naowangb nonepevyHoro ce4yeHumA 6eToHa BblAENEHHOIO 3/1IEMEHTA.

Nixy.uit = 0,5Rs(Asx + Asy), (8.115)

roe Asx n Asy - NAoOWaAb CeYEeHWA apmMaTypbl B HanpasaeHun ocert X U Y B BblAENEHHOM
afemeHTe.

PacyeT M3 NAOCKOCTU CTEHbl NMPOWU3BOAAT AHANOMMYHO PACYETY MJOCKUX MAUT NEPEKPbLITUN,
onpeaenan 3HaYeHUs NpeaenbHblX U3rMbaloLLNX MOMEHTOB C YYETOM BAUAHUA HOPMAbHbIX
cun.

[lonycKaeTcs NpUMeHATb U Apyrne MeToApbl pacyeTa No NPOYHOCTU MJIOCKOrO BblAENEHHOIO
3N1EeMEeHTa, NOJIy4YeHHble Ha OCHOBE PAaBHOBECUA BHELLUHUX YCUAWUN, AENCTBYHOLMX NO BOKOBbIM
CTOPOHAM BbIAENEHHOrO 3/1eMEHTa, W BHYTPEHHUX YCUAUKA B AMArOHAZIbHOM CEeYEeHUU
Bbl4E/IEHHOrO 3/IeMeHTa.

8.1.58 Pacuer no NPOYHOCTU NNOCKUX BblAE/IEHHbIX 3/1EMEHTOB CTE€H Ha ,Cl,e[;iCTBVIe
nonepeYyHbliX Cchn cneagyetr npomssoaumTb aHaIONrMYHO pacyeTy nJnT, HO C Y4ETOM BJIMAHUA
npPoAO/IbHbIX CHUA.
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8.1.59 PacyeT no TPELWMHOCTOMKOCTM NAUT (NO 0O6Pa3OBaHUIO M PACKPbLITUIO TPELLMH
HOPMa/IbHbIX K MPOAO/IbHON OCK 3/1eMeHTa), CeAyeT NPOM3BOAUTb HA AeNCTBUE U3rnbatowmx
MOMEHTOB (6e3 yyeTa KpyTALWMX MOMEHTOB) COrNacHO yKasaHuam pasaena 8.2.

8.2 Pacuer 3j1eMeHTOB :Kej1e300€TOHHBIX KOHCTPYKIMA MO MpeaeJbHbIM COCTOSIHHSIM
BTOPOI IrpyNIbI

O6uwme nonoxkeHusa

8.2.1 PacyeTbl N0 NpegenbHbIM COCTOAHUAM BTOPOM rPynMbl BKAKOYAIOT:
pacyeT No 06pa3oBaHMIO TPELLUH;

pacyeT Mo PacKpbITUIO TPELLUH;

pacyet no gepopmaumam.

8.2.2 PacyeT no o6pa3oBaHUIO TpPeWMUH NPOM3BOAAT, Korga Heobxoaumo obecneyunTb
oTcyTcTBME TpewmH (cm. 4.3), a TaKXKe KaK BCMOMOraTe/ibHblii MpU pacyeTe MNo PacKpbITUIO
TpewuH 1 no gepopmaumsam.

8.2.3 Mpu pacyete No o6pasoBaHWMI0 TPEWMH B LENAX MX HedonyleHUA KodpouumeHT
HafEeKHOCTM MO Harpyske npuMHMMatoT yr > 1,0 (Kak npu pacyete no npoyHocTu). Mpu pacyerte
No pPackpbiTUO TpewuH M no aedpopmaumsam (BKAOYAA BCNOMOraTeslbHbIA pacyeT Mo
06pa3oBaHMUIO TPELWMH) NPUHMUMAIOT KOIPPULIMEHT HaZEKHOCTM NO Harpyske yr = 1,0.

Pacuert »Kene306eTOHHbIX 3/1eMEHTOB N0 06pa30BaHMIO U PACKPbLITUIO TPELLUH

8.2.4 PacyeT Kenes3obeTOHHbIX 3/1eMEHTOB MO 06pasoBaHmo TpewunH npon3sogAT U3

yCnoBuA:

M > Mere; (8.116)

rae M - n3rmbarowmii MOMEHT OT BHELUHEN Harpy3kn OTHOCUTE/IbHO OCU, HOPMaabHOM K
NAOCKOCTU [AelCTBUA MOMEHTA W MNPOXOAALLEA 4Yepe3 UEHTP TAXKEeCTU npuBeaeHHOro
nonepeyHoOro Ce4eHUs 3N1eMeHTa;

Mcre - n3rmbatowmii MOMeHT, BOCMPUHMMAEMbIN HOPMabHbIM CEYEHMEM 3INEMEHTA NpU
obpasoBaHMM TpeLWMH, onpeaensembin no ¢opmyne (8.121).

[Nna ueHTPaNbHO PACTAHYTLIX 31eMeHTOB 06Pa30BaHNE TPELLMH ONPESENatoT U3 YCI0BUA:

N > Nere, (8.117)

roe N - Nnpofo0nbHOE PacTArMBatoLLEee YCUANE OT BHELLHEN HArpy3Ku;

Nee - npoposbHOe  pactaArMsarollee  ycuame, BOCMPUHMMAaemMoe 3JIeMeHTOM  Npu
obpa3oBaHMM TpEeLUH, onpeaensiemoe cornacHo 8.2.13.
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8.2.5 B Tex cnyyasx, Koraa BbINoAHATCA ycnoBuA (8.116) unu (8.117), BbINOAHAOT pacyeT no

PaCKpPbITUIO  TPeLyuH. PacyeT  ene30bEeTOHHbIX  3/1eMEHTOB  MPOM3BOAAT MO
HEMNpPOAO/IKUTENBHOMY U NPOAONKUTEIbHOMY PACKPbITUIO TPELLMH.

HenpogonxutenbHoe packpbiTUe TpewuH onpeaensalT OT COBMECTHOro AencTBus
NMOCTOAHHbIX U BPEMEHHbIX (A/IUTENbHbIX N KPAaTKOBPEMEHHbIX) Harpy3oK, NPOAO/IKUTENbHOE -
TO/IbKO OT MOCTOAHHbIX U BPEMEHHbIX A/IUTE/IbHbIX Harpy3okK (4.6).

8.2.6 PacyeT no packpbITUIO TPELLUH NPOU3BOAAT U3 YC/IOBUA:

Ocre < Qerc,ult, (8.118)

r0e dec - WWPUHA PACKPbITUA TPELWMH OT AeNCTBMA BHEWHeN Harpysku, onpegensemas
cornacHo 8.2.7,8.2.15 - 8.2.17.

Ocre,ult - NPEAENbHO A0NYCTUMAA LUMPUHA PACKPLITUA TPELLMUH.
3HaYeHUA Acre,uit NPUHUMAKOT PABHbLIMU:

a) 3 ycnosua obecneyeHma coXxpaHHOCTM apmaTypbl Knaccos A240 ... A600, B500:
0,3 MM - NpU NPOJONKUTENBHOM PACKPbLITUN TPELLMUH;

0,4 MM - NpX HENPOAOKUTENIbHOM PACKPbLITUM TPELLUH;

knaccos A800, A1000, B,1200 - B,1400, K1400, K1500 (K-19) u K1500 (K-7), K1600
anametpom 12 mm:

0,2 MM - NpW NPOAO/IKUTE/IBHOM PACKPbITUN TPELLUH;

0,3 MM - NpX HENPOAO/IKNTENIBHOM PACKPBITUM TPELLUH;
Knaccos Bp1500, K1500 (K-7), K1600 anameTpom 6 n 9 mm:
0,1 MM - NpX NPOJO/IKUTENBHOM PACKPbLITUM TPELLMH;

0,2 MM - NpX HENPOAO/IKNTENIBHOM PACKPBITUM TPELLUH;
6) 13 ycnoBMA orpaHNYEeHMA NPOHNLAEMOCTU KOHCTPYKLUI
0,2 MM - NpW NPOAO/IKUTE/IBHOM PACKPbITUN TPELLUH;

0,3 MM - Npn HENPOAOIKNTENBHOM PACKPLITUM TPELLMH.

8.2.7 Pacuet kene3obeToHHbIX 3N1eMEHTOB cnepgyert npon3soanTb No Npoao/IKUTENIbBHOMY U
no HENPOAO/IKNUTENNTbHOMY PACKPbITUO HOPMaAJZIbHbIX U HAK/TOHHbIX TPELWWH.

LLIMpUHY NPOAO/IKUTENBHOIO PACKPLITUA TPELLMH OnpeaenatoT no ¢opmyne

Ocrc = dcrel, (8.119)

a WWMPUHY HENPOAOIKUTENbHOTO PACKPLITUA TPELLMH - No dopmyne
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Ocre = Ucrel + Aere2 - Aere3, (8120)

r0e dercl - WWMPUHA PACKPLITUA TPELWMH OT MPOAO/IKUTENbHOTO AENCTBUA MOCTOAHHbIX U
BPEMEHHbIX A/IMTENbHbIX HArPY30K;

Ocrc2 - WMPWMHA PACKPbLITUA TPEWMH OT HEenpoAO/IKUTENbHOTO AeNCTBUA MOCTOAHHBLIX W
BPEMEHHbIX (4 IMTE/IbHbIX U KPaTKOBPEMEHHbIX) Harpy3ok;

dcre3 - WUPUHA PaCKpbITUA TpewnH OT HenpoaoNKUTENbHOIo AGVICTBMFI NOCTOAHHbIX U
BpeMeHHbIX A/IUTE/IbHbIX HAarpy3okK.

OnpeaeneHne MomeHTa 06pa3oBaHUA TPeEWMH, HOPMa/bHbIX K NPOAO/IBHOW OCK
3nemeHTa

8.2.8 Usrnbarowmin MomeHT M Npy 06pa3oBaHUM TPELMH B 06LEM caydyae onpeaennerca
no aedopmaumMoHHOM MoAEeNN cornacHo 8.2.14.

[na s3nemeHTOB NPSAMOYroNbHOro, TaBPOBOrO WMAM ABYTAaBPOBOrO CeYeHWUA C apmMaTypoW,
PaCMONOKEHHOW Yy BEPXHEM W HUMNKHEN rpaHeil, MOMEHT TpewuHoobpa3oBaHUA C y4yeTom
Heynpyrux gedopmaumnii pacTaHyToro 6eToHa [0MNycKaeTca onpenenaTb COrMACHO YKasaHUAM

8.2.9 [lonyckaetca MOMEHT 06pa3oBaHMA TpewuH onpeaenatb 6e3 yyeta Heynpyrux
aedopmaunit pactaHytoro 6eToHa No ykasaHuam 8.2.11, npuHMmas B popmyne (8.121) Wy =
Wres. Ecnni npu aTOM ycnosue (8.118) unm ycnosue (8.139) He yAOBNETBOPAIOTCA, TO MOMEHT
06pa3oBaHuA TpewMH cneayeT onpeaensatb C yY4eTomM Heynpyrux gedbopmauumii pacTaHYTOro
6eToHa.

8.2.10 MomeHT 06pa3oBaHUA TPELWMH C Y4eTOM Heynpyrux aedpopmaumini pacTaAHYTOro
6eToHa onpefenatoT B COOTBETCTBUM CO C/IEAYIOLLMMMN NOTOKEHUAMM:

ceyeHunAa nocne ,Cl,ed)OpMVIpOBaHMﬂ OCTalTCA NNTOCKUMU;

3MNOpy Hanps)KeHUi B CXKAToM 30He 6eToHa MPUHMMAIOT TpeyrosbHoM ¢opmbl, Kak ana
ynpyroro Tena (pUcyHoK 8.17);

3NOPYy HaMNPAXEHWN B PacTAHYTOM 30He GETOHA MPUHMMAOT TpaneuueBUAHOW GOpPMbl C
HaNpPAXEeHUAMM, He NpPEeBblWaAWMMM  PaACYETHbIX 3HAYEHUM conpoTMBaeHuA b6eToHa
pacTAXeHuto Rpt.ser;

OTHOCUTENbHYIO AedOopMaLMIO KpaliHEro PacTAHYTOro BOJIOKHA 6eToHa NPpUHMMAtOT
paBHON ee NpeAeibHOMY 3HAYEHUIO Eptyir NPU KPATKOBPEMEHHOM AEACTBUN HArPY3KK
(8.1.30); npu aByx3Ha4YHOM antope AedpopmaLlmin B CEY4EHUN INeMeHTa Eptuir = 0,00015;

Hanps)XeHWs B apmaTtype NPUHMMAIOT B 3aBUCMMOCTM OT OTHOCUTENbHBIX AedopMaLmii Kak
ANA ynpyroro tena.
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8.2.11 MomeHT o06pa3oBaHMA TPEWMUH C y4eTom Heynpyrux aedopmaumii pacTaHYTOro

6eToHa onpeaenaoT no popmyse

Merc = Rot.ser - Wpr £ N - ey, (8.121)

roe Wp - ynpyroniactuyecknuii MOMeHT CONPOTUBEHUA CEYEHUA ANA KPAaMHEro PacTAHYTOro
BOJ/IOKHa OETOHa, onpeaensembi C Y4eTOM NOJIOKeHn! 8.2.10;

€x - PacCToAHME OT TOYKM MPUNONKEHUA NPOAONAbHOW cunbl N (PacnoNoXKeHHOM B LEeHTpe
TAXECTU NPUBEAEHHOIO CEYEHUs 3/IeMEeHTa) A0 AAPOBON TOYKM, Haubonee yaaneHHou oOT
PacCTAHYTOM 30HbI, TPEWMHOOOPA30BaHME KOTOPOI NpoBepaeTcA.

B dopmyne (8.121) 3HaAK «NAOC» MNPUHMMAKOT MPU CKUMalOWeEen npoaosbHou cune N,

«MMUHYCY» - NPU PacTArMBaloLWEen cune.

a o
Ph ﬂb e,, Gh
&> ! e
¥
O*' ;: & O"
o~
- ~
= M
M NS _{
& = P
=,
zcl :‘: ¢ =
e o«‘ > E d o.'
£ X
Cor2 RIN " €~3 Rlv.u'r

1- YpoBeHb LLeHTpa TAXKeCTU NpMBeLEeHHOro NonepeyHoro ceyeHusn

PucyHok 8.17 - Cxema HanpAXKeHHO-AedOpPMMUPOBAHHOIO COCTOAHUA CeYEeHUA dN1eMeHTa Npu
npoBepKe 06pa3oBaHMA TPELLUH NpU AeiicTBumn usrnbatowero momeHra (a), usrnbarowero
MOMEHTa U NPoA0/IbHOU cunbl (6)

[na NPAMOYro/ibHbIX CEYEHUIA U TAaBPOBbLIX CEYEHWUIA C NMOJIKOW, PACMONONKEHHON B CXKATOM
30He, 3HayeHne Wp npu AEeWCcTBUM MOMEHTA B MJIOCKOCTM OCUM CUMMETPUM [AOMyCKaeTcs

NPUHUMATb PaBHbIM

Wpl = 1,3Wred, (8122)

roe Wred - yNpyrui MOMEHT COMPOTUBNAEHUA MPUBEAEHHOIO CEYEHUA MO PACTAHYTON 30HEe

ceyeHus, onpeaensemblii B COOTBETCTBUM C 8.2.12.

8.2.12 MomeHT conpotmsneHns Wreq N paccToaHMe ex onpeaenatot no Gopmynam:

fet

(8.123)
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Areg (8.124)

roe lred - MOMEHT MHEPLUMM NPUBELEHHOIO CEYEeHMA 3/1eMeHTa OTHOCUTE/IbHO ero LeHTpa
TAXKECTU

Ired=I+Is' a+lls' Qa; (8.125)

I, Is, I's - MOMEHTbI MHEPLUN CeYeHUr BEeTOHa, PacTAHYTOM apMaTypbl MU CHaTON apmaTypbl
COOTBETCTBEHHO;

Ared - NAowWaab NPUBELEHHOrO MNOMEPEYHOro CeYeHWUA 3NemeHTa, onpegensemas no
dopmyne

Ared:A +A5' a+Als' Qa; (8.126)

o - KOAGOMUMEHT NPUBEAEHNA APMATYPbl K 6ETOHY

A A, A's - nnowaan nonepeyHoro cevyeHus OEToHa, PacTAHYTOM M CXHATOW apmaTypbl
COOTBETCTBEHHO;

Yyt - pacctosHue OT Haubonee pacTAHYTOrO BOJIOKHA 6ETOHa 40 UEHTPa TAXKeCTM
npuBEAEHHOrO NOMepPeYHOro ceveHma snemMeHTa

34ecCb St,red - CTaTUYECKUA MOMEHT naowaan npuBeaeHHOro nmnonepevyHoro cevyeHumA
3/leMeHTa OTHOCKTE/IbHO Hanbonee PaCTAHYTOro BOJ/1I0OKHa b6eToHa.

[lonyckaetca mMoMeHT conpoTuenennn Wr.q onpeaensaTts 6e3 yyeta apmaTypbi.

8.2.13 Ycunue Ny npu o06pa3’oBaHUM TPELWWH B LIEHTPA/IbHO PaCTAHYTbIX 3JIEMEHTax
onpegenaoT no dopmyne

Nere = Ared - Rbtser. (8127)

8.2.14 OnpepeneHve MoOMeHTa 00pa3oBaHWA TPEWMWH HaA OCHOBE He/AWHenHOoMU
AebopmMaunoHHOM MoAEeNN NPON3BOAAT UCXOAA U3 0OLWMX NOJSIOKEHUI, NPUBEAEHHDbIX B 6.1.24
M 8.1.20 - 8.1.30, HO c y4yeTom paboTbl 6eToHa B PACTAHYTOM 30HE HOPMAJIbHOIO CeYeHus,

onpeaensemon AuMarpamMmMoN COCTOAHUS pacTAHYTOro 6eToHa cornacHo 6.1.22. PacuyeTHble
XapaKTePUCTUKN MATEPUANIOB NMPUHUMAIOT ANA NPeAeNbHbIX COCTOAHUI BTOPOM rpynnbi.

3HaueHne M onpeaenaT U3 PelleHUs CUCTeMbl YPaBHEHWUI, NpeacTaBaeHHbIX B 8.1.20 -
8.1.30, NpMHMMan OTHOCUTE/bHYIO AedopMaLmio BETOHA Eptmax Y PACTAHYTOM rPaHU dN1EeMeHTa
OT [OEeWCTBMA BHELWHEN HarpyskM, paBHOW NpPeAenbHOMY 3HAYEHUIO OTHOCUTE/IbHOM
aedopmaunn 6eToHa NpU PaCTANKEHUM Eptui, ONPEAENAEMOMY COTNIAaCHO YKa3aHmam 8.1.30.
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PacuyeT WWMPUHDbI PacKpbITUA TPELLUH, HOPMAJIbHbIX K NPOAONAbHOI OCU 3/1IeMeHTA

8.2.15 LUnpMHY pacKkpbITUA HOPMANbHbIX TPELWMH derci (i = 1, 2, 3 - cm. 8.2.7) onpegenstoT no
dopmyne

a.
., .=0,-0,-0;- W, -—-]__

E. (8.128)

rae Os - Hanps)eHue B MPOAOSIbHOW pacTAHYTOM apmaType B HOPMasbHOM CEYEHWUU C
TPELMHOMN OT COOTBETCTBYIOLLEN BHELLHEN HarpysKu, onpeaensaemoe coriacHo 8.2.16;

Is - 6a3oBoe (6e3 ydyeTa BAUAHWA BMAA MNOBEPXHOCTU apMaTypbl) PACCTOAHUE MeXKay
CMEeXHbIMU HOPMaJIbHbIMU TPELWMHaMU, onpeaenaemoe corsacHo 8.2.17;

Us - KO3GOOUUMEHT, Y4YMTbLIBAOLWINIA HEpaBHOMEPHOE pacnpeaeseHne OTHOCUTENbHbIX
aedopmaunit  pacTaHyTOM apmaTypbl MeXKAy TPewuHamMu; [ONyCcKaeTca NpUHUMaTb
KoadduumeHT Ys = 1; ecam npu aTom ycnosue (8.118) He yaoBneTBopseTca, TO 3HaYeHue s
cneayet onpeaensatb no popmyne (8.138);

®1 - KO3PPULMEHT, YUNTLIBAIOLMIA NPOAOIKNUTENBHOCTb AENCTBUA HArPY3KN, NPUHUMAEMBIN
paBHbIM:

1,0 - np¥ HENPOAO/KUTENIBHOM AENCTBUM HArPY3KU;
1,4 - npy NPOAONKNUTENBHOM AENCTBUM HArPY3KK;

®2 - KOIQOMUMEHT, yuuTbiBalOWMI Npoduab NPOAOJAbHON apmaTypbl, NPUHUMAEMbIN
paBHbIM:

0,5 - ans apmaTypbl NepuogmMyeckoro Nnpodman n KaHaTHOW;
0,8 - Ans rnagKkom apmaTypbl;
d3 - KO3POMUMEHT, YYUTBLIBAIOLLNIA XapaKTep HarpyXeHusa, NPUHUMaEMbIA PaBHbIM:
1,0 - 4nA 31EMEHTOB N3rMbaemMbiX N BHELLEHTPEHHO CXKaTbIX;
1,2 - oNA pacTAHYTbIX 9/1EMEHTOB.

8.2.16 3HauyeHMA HanpaAXeHWs Os B pacTAHYTOM apmaTtype wu3rnbaembix 3/1€MEHTOB
onpeaenaT no popmyne

_MG,-3)

O, =——— Uy
Les (8.129)

roe lred, Yc - MOMEHT MHEPLUM U BbICOTA CXATOMW 30HbI NPMUBEAEHHOrO NOMNEPEeYHOro ceyeHuns
3NeMeHTa, onpegensemble C y4eTOM MJIOWAAM CEYEHUA TONbKO CXKATOM 30HbI HETOoHa,
naowanen CeyeHUA pPaACTAHYTOM WM CXKATOM apmaTypbl COrnacHo 8.2.27, NpuUHMMas B
cooTBeTCTBYOWMX GOPMyIax 3HAYEHUA KOIPDMUMEHTA NpUBEAEHNA apMaTypbl K BETOHY s =
Ols1.
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[na n3rmbaembix 3/1€MEHTOB Y. = X (PUCYHOK 8.18), rAe X - BbICOTa CXKATOM 30HbI HETOHa],
onpeaensaemas CornacHo 8.2.28 npu a2 = Osi.

3HaueHue KoaddULMeHTa NpMBEeAEHUA apMaTypbl K BETOHY 1 ONpeaenstoT no dopmyne

sred (8.130)

roe Epred - NpUBeAEHHbIM MOoaynb gedbopmaumm CKaToro 6eToHa, y4MTbIBAOWMA Heynpyrme
aedbopmaunm cxkatoro 6eToHa u onpeaensemolit no popmyne

BLred (8.131)
OTHocuTeNbHYO aedopmaumio 6ETOHA Ep1 red NPUHUMALOT paBHo 0,0015.
[onycKkaeTca HanpaxeHue os onpeaenaTtb no ¢opmyne

M

g, = )
z; 4, (8.132)

roe zs - PacctosiHMe OT LEeHTpa TAXECTU pPacTAHYTOM apmaTypbl A0 TOUYKU MPUNONKEHMUA
PaBHOAENCTBYIOLLEN YCUINIA B CKATOM 30HE 3/1IEMEHTA.

a
M a1 M
c : =)
o
y ) . It
]
6 &
cb Ty eh Gy
. e", 0,5 - e" 0_"
A; ‘T': M Aa g
| ™
M - N f\
f\ - L,s l]
TN / l/
// A /
/e 1 / o,
A i % = T
[ 2. L

1- YPOBEHb UEHTPA TAXKECTU NpuBeAEHHOIO Nonepe4vyHoro ce4eHumA

PucyHok 8.18 - Cxema HanpsAxeHHO-4e¢$OpPMMUPOBAHHOrO COCTOAHUA 3/IEMEHTA C TPELWMHaMKU
npwv gencrsmmn nsrubarowero momeHTa (a, 6), usrubaroero MOMeHTa U NPOA0JIbHOM CU/IbI

()
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[lna aneMeHTOB NPAMOYro/IbHOrO MOMepPeYyHoro ceYeHusa Npu oTcyTCcTBUM (Mnm 6e3 yyeTa)
CKaTOM apmaTypbl 3Ha4YeHWe Zs onpeaenaT no popmyne

¥

.= 'E_ _?.
3 (8.133)

[nAa anemeHTOB NPAMOYro/sIbHOro, TaBPOBOro (C MOAKOM B CXaTOW 30HE) M ABYTaBPOBOTO
nonepeyHoOro ceYeHns AoNycKaeTca 3Ha4YeHMe Zs MPUHUMaTbL paBHbiM 0,8ho.

Mpu peicteuM usrmbatowero momeHTa M U NpofonbHOM cunbl N HanpseHue Os B
pacTaHyTOM apmaType onpegenatoT no popmyne

CM(h,—v N
g.=| IE:{ }r)i 1 |- 0Ly
L red ““red | (8134)

rae Ared, Yc - NAOWAAb NPUBEAEHHOTO MOMEPEYHOro CeYEeHUn 3N1emMeHTa U PaccTosiHue oT
Hanmbosee CKaToOro BOJIOKHA 6eTOHa [0 UeHTpa TAXKECTM NPUBEAEHHOro CeyeHus,
onpegensemble Mo O6OWWMM NpaBUiam pacyeTa reOMETPUUECKUX XaPaKTePUCTUK CevyeHui
YyNpyrux 3/1eMeHTOB C y4eTOM NOLWAAN CeYEeHUA TONbKO CXKATOM 30Hbl 6eToHa, niowagen
CeYEeHMs pPacTAHYTOM M CXKaTOW apmaTypbl CcornacHo 8.2.28, npuHMMas Ko3adduumeHT
npuBeLeHUs apMaTypbl K 6ETOHY Os1.

[lonyckaeTca HanpsaXKeHne os onpeaenaTb no opmyne

_ N(e. £z,)

4 -z, (8.135)
roe es - PaccToAHWe OT LEHTPa TAXECTU PacTAHYTOM apmaTypbl A0 TOYKU MPUNONKEHUA
NpPoAonbHOM cunbl N € y4eToM 3KcLeHTpucuTeTa, pasHoro M/N.

[na 3nemMeHTOB NPAMOYrO/IbHOrO ceyeHua npu oTcyTcTBuM (Mam 6e3 ydyerta) cxKatou
apmaTypbl 3HAYEHME Zs AONyCcKaeTca onpeaensats no ¢opmyne (8.133), B KOTOPOM Xm - BbICOTA
C’KaTOM 30Hbl BETOHA C YY4ETOM BAUSAHMA NPOAONbHONM CUAbI, Oonpeaensemas CornacHo 8.2.28,
NPUHMMaAA KO3IPPUUMEHT NpUBEAEHUA apMaTypbl K BETOHY sz = Us1.

[na anemeHTOB NPAMOYro/sibHOro, TaBPOBOro (C MOMKOM B CXKaTOW 30HE) U ABYTaBPOBOro
NonepeyHoro ceyeHus AoNycKaeTca 3HaYeHME Zs NPUHUMaTL paBHbiM 0,7 ho.

B dopmynax (8.134) m (8.135) 3HAK «NAKOC» MPUHMMAIOT MPU PaCcTArMBaloLLEn, a 3HaK

CMUHYC» NPU CKUMatoLWen NpoaobHON cune.
HanpsaxeHna os He AOMKHbI NPEBbIWATL Rsser.

8.2.17 3HauyeHunsa 6a30BOro PacCTOAHUA MeXAY TPelMHaMu s onpeaenstoT no popmyne

—\.._.
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L
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4 (8.136)
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U NPUHUMaIOT He meHee 10ds n 10 cm n He 6onee 40ds 1 40 cm.
3pecb Apt - NAOWAAb CeYEHMA PaCTAHYTOro 6eToHa;

As - nnowanb ceYeHUA pacTAHYTON apmaTypbl;

ds - HOMWHANbHbLIA AMaMeTP apMaTypbl.

3HayeHuA Ap: ONpPeaenatoT Mo BbiCOTE PACTAHYTOM 30Hbl BETOHa X:; WMCMNOAb3ya NpaBuaa
pacyeTa MOMeHTa 06pa3oBaHUA TPELLMH COMIACHO YKa3aHuam 8.2.8 - 8.2.14.

B ntobom cnyvae 3HaueHue Ap: MPUHUMAIOT PaBHbIM MNIOWAAN CEYEHUA NpPU ee BbicoTe B
npegenax He meHee 2a n He 6onee 0,5h.

8.2.18 3HaueHus Koaddpuumenta Ys onpegenstot no dopmyne

G_'.:'=':'

s (8.137)

w.=1-08-

r4€ Os.crc - HANPAXKEHWE B NPOAONAbHOM PACTAHYTOM apMaType B CEYEHUUN C TPELLMHOM cpasy
nocne o6pa3oBaHUA HOPMas/ibHbIX TPELLWH, ONpeaensemoe no ykasaHuam 8.2.16, NpMHUMan B
cooTBeTCTBYOWMUX dopmynax 3HayeHna M = Mey;

Os - TO e, NpU AeNCTBUN PACCMATPUBAEMOM HarpysKu.

Ona mn3rnbaembix 3n1eMeHTOB 3HayeHue KoadpduumeHTa s AonycKkaeTcs onpenenatb no
dopmyne

M.
v, =1-08-—2
M (8.138)

roe M. onpenensot no popmyne (8.121).

PacueT 371eMeHTOB Ke/1e306eTOHHbIX KOHCTPYKUMiF no gedopmauymam

8.2.19 PacyeT 3neMeHTOB Kene3obeTOHHbIX KOHCTPYKUMIA No aepopmaumsam npomsBoaAT C
y4YeTOM 3KCMNyaTaLMOHHbIX Tpeb0oBaHUI, NpeaAbABNAEMbIX K KOHCTPYKLUAM.

PacueTt no gedbopmaumam cneayet NnpoM3BoAUTb Ha AeACTBUE:

MOCTOSIHHbIX, BPEMEHHbIX ANUTENbHbIX M KPAaTKOBPEMEHHbIX Harpysok (cm. 4.6) npwm
orpaHnyeHun gedopmaumii TEXHONOTMYECKUMM UNU KOHCTPYKTUBHbBIMKU TPpeBOBaHMAMK;

NOCTOAHHbBIX W BpPEeMEHHbIX AOJINTE/IbHbIX HArpysok npu oOrpaHn4yeHuu ,u,ed)opmau,wﬁ
3CTETUHECKMMMU Tpe6OBaHMﬂMM.

8.2.20 3HayeHuA npeaenbHO AoNyCTUMbIX Aedopmauuii 3NEMEHTOB NPUHUMAIOT COFNacHO
CI120.13330 1 HOPMATUBHbIM AOKYMEHTAM Ha OTAE/NbHblE BUAbl KOHCTPYKLUMNA.

PacuerT xene306eToOHHbIX 3/1IeEMEHTOB No nporubam
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8.2.21 PacyerT ene306eTOHHbIX 3/1eMEHTOB NO NporMbam NPomn3BoAAT U3 YC/IOBUS:

< fur, (8.139)

roe f - npornb »kenesobeToHHOro 31eMeHTa OT AeNCTBUA BHELUHEN HarpysKu;
fuie - 3HAYEeHWE NpesenbHO A0NYCTUMOro Npornba »KenesobeToHHOro 31eMeHTa;

Mpornbbl kene3obeToHHbIX KOHCTPYKLNIA onpeaenstoT no obuwmm npasuiam CTPOUTENbHOM
MEXaHMKM B 3aBUCMMOCTM OT M3rMOHbIX, COBWUIOBbIX W 0OCeBbIX AedOpPMaLMOHHbIX
XapPaKTepPUCTUK XKene3obeToHHOro 3/1eMeHTa B Ce4YeHMAX No ero A/nHe (KpUBU3H, Yri1oB caBuUra

nT.Ao.).

B Tex cnyyasax, Korga npornbbl »KenesobeToHHbIX 3/1eMeHTOB B OCHOBHOM 3aBWUCAT OT
n3rnbHbIx aedopmaLnii, 3HaYEeHUA NPornboB onpeaenatoT MO KECTKOCTHbIM XapaKTePUCTUKaAM
cornacHo 8.2.22 1 8.2.31.

8.2.22 [Ana wu3rnbaemblx 3N1€MEHTOB MOCTOAHHOTO NO AJIMHE 3/1eMEeHTa CeYeHusa, He
UMEIOLLMX TPELLMH, Npornbol onpeaenaoT nNo obwmm npasunam CTPOUTENbHON MEXaHUKK C
NCNO/Ib30BaHMEM XKECTKOCTM NOMEPEYHbIX CEYEHNN, onpeaenaemoit no opmyne (8.143).

OnpepeneHne KPUBU3HbI Kene3o6eTOHHbIX 3/1IeMEHTOB

8.2.23 KpuBM3HY wu3rnbaembix, BHELEHTPEHHO C)KaTblX W BHELEHTPEHHO pPaCTAHYTbIX
3N1eMEHTOB A/1A BbIYUC/IEHMA UX NPOrnbos onpeaenatoT:

a) 4NA 3N1eMEeHTOB MM Y4YacCTKOB 3/1eMeHTa, rAe B pPacTAHYTOM 30He He obpasytoTca
HOPMa/ibHble K NPOA0/bHOM OCU TPEeLLMHbI, COrnacHo 8.2.24, 8.2.26;

6) AnAa s3nNemMeHToB UM y4aCTKOB 3/1eMeHTa, rae B paCTﬂHyTOl‘;I 30HE MMEKTCA TpeLnHbI,
cornacHo 8.2.24, 8.2.25 n 8.2.27.

dNEeMEHTbl MAM YYaCTKM 3/IEMEHTOB PacCMaTpuBalOT 6e3 TpewmH, eciu TpewmHbl He
obpasytoTca [T.e. ycnoBue (8.116) He BbINONHAETCA] MNpPU AEUCTBUM MOJIHOM HArpysKku,
BK/IIOYAOLLLEM NOCTOAHHYIO, BDEMEHHYIO A/IUTENbHYIO M KPAaTKOBPEMEHHYHO Harpysku.

KpuMBM3HY »Kenes3obeTOHHbIX 3/1eMEHTOB C TpelmHaMu U 6e3 TpewmH MOXHO TaKKe
onpeaensatb Ha ocHose AepOopPMaLMOHHOM MoAEeNn cornacHo 8.2.32.

8.2.24 MNoNHY0 KPUBU3HY U3rMbaemblxX, BHELEHTPEHHO CHKaTbIX U BHELEHTPEHHO PACTAHYTbIX
3NeMeHTOB onpeaenalT no popmynam:

ANA y4aCTKoB 6€3 TpewMH B pacTAHYTOM 30He

(8.140)

ANA YY4aCTKOB C TPELLMHAMM B PacTAHYTOM 30He
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1_(1} (1} (1)

=l =+ 2] +H 2

FoAF)L \FJ2 AP J3 (8.141)
B popmyne (8.140):
1Y (1)
WU TJ1 0 KpUBM3HBI COOTBETCTBEHHO — OT  HEMPOAO/MKUTENBHOTO  AeiicTBuA

KPAaTKOBPEMEHHbIX HArpysok M OT NpoAO/IKUTENBHOIO ,Cl,e[;lCTBMﬂ NOCTOAHHbLIX U BPEMEHHDbIX
ANNTENIbHbIX HArpy3oK.

B dopmyne (8.141):

.-'l‘-i

“TJ1. KpuBM3HA OT HEMPOLO/KUTENbHOTO [ENCTBMA BCeil Harpysku, Ha KOTOPYHO
Npoun3BOAAT pacyeT no gepopmaumam,;

R KpuBn3Ha OT HeNnpoAO/KUTENBHOIO AEﬁCTBMﬂ MNOCTOAHHbLIX W BPEMEHHDbIX
ANNTENbHbIX HAlrpy3ok,

-

1
~"J3 _ kpUBM3HA OT NPOJOMKUTENLHOTO AEICTBUA NOCTOAHHBIX U BPEMEHHbIX AJUTENbHbIX
HarpysoK.
-.-' 1 -i ..-l 1 -i ..-l 1 b .i
Kpususubl =" -1 /1 4“3 onpepensior cornacHo ykasaHuam 8.2.25.

8.2.25 KpuBM3HY Kene3obeToHHbIX 31eMeHTOB 1/r oT AelACTBUA COOTBETCTBYIOLLMX Harpy3oK
(8.2.24) onpepenatoT no popmyne

r D (8.142)

roe M - u3rnbarowmii MOMEHT OT BHELIHEW Harpysku (C y4eTom MOMEHTa OT NPOAO/bHOM
cunbl N) OTHOCUTENBHO OCKM, HOPMA/NbHOM MAIOCKOCTU AEeNCcTBUA U3rMbalowero MomeHTa U
NPOXoAALLel Yepes LEHTP TAXKECTU NPUBEAEHHOTO NONEPEYHOrO CEYEHUA S1EMEHTA;

D - n3rnbHan *KecTKOCTb NPUBEAEHHOIO NONEPEYHOro CeYEHUA 3NeMeHTa, onpeaensaemas no
dopmyne

D = Ep1 - lreq, (8.143)

roe Epi - moaynb gedbopmauum cxKaToro 6eToHa, onpegenAemblii B 3aBUCMMOCTM OT
NPOAO/IKUTENBHOCTN AENCTBUA HArPy3KM M C Y4ETOM HA/IUUYUA U OTCYTCTBUA TPELLUH;

lred - MOMEHT MHepUMM NpUBEAEHHOro MonepevyHoro ceyeHUA OTHOCUTE/IbHO ero LeHTpa
TAXKECTH, Oﬂpeﬂ,eﬂﬂeMblﬁ C Y4E€TOM HaN4YnNAa NN OTCYTCTBUA TPELLUNH.
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3HavyeHus moaynsa aedopmauum 6etoHa Epi 1 MOMEHTa MHEPUUN NPUBEAEHHOTO CeYeHuA
lred AN 3NEMEHTOB 6€3 TPELMH B PacTAHYTOM 30HE U C TPELWMHAMN ONpeaenatoT No yKasaHUsam
8.2.26 1 8.2.27 COOTBETCTBEHHO.

XecmKkocmob xcene306emoHHO20 3nemMeHma Ha y4yacmee b6ez mpeuw,uH 8 pacmaHymol 30He
8.2.26 ecTKOCTb *Kene3obeToHHOro anemeHTa D Ha yyacTke 6e3 TpelwuH onpeaenstot no

dopmyne (8.143).

MoOMEHT MHepumnn led NPUBEAEHHOTO MOMEPEYHOrO CEYEHUA 3/IEMEHTA OTHOCUTENIbHO ero
LEHTPA TAXKECTM ONpPeaensatoT Kak ANA CNOWHOro Tena no obwum npasuaam conpoTuBaeHUA
YyNpYrux 31eMeHTOB C y4ETOM BCEWN MNIOWAAN cevyeHnA 6eToHa M Naowanen ceyeHma apmaTypbl
C KO3dOMUMEHTOM NpUBEAEHNA apMaTYpbl K 6ETOHY a.

lred=1+1Is-a+ls-aq, (8.144)

rae | - MoOmeHT MHEPLUUNN 6ETOHHOro CeYEeHUA OTHOCUTENBHO LEeHTPa TAXXeCTU NnpneegeHHOro
nonepe4vyHoro ce4yeHnAa anemeHTa;

Is, I's - MOMEHTbI MHEpPUMM NAOWAAENA CEYEHMA COOTBETCTBEHHO PACTAHYTOMW W CXKaToW
apMaTypbl OTHOCMTENbHO LEHTPa TAMKECTU NPUBEAEHHOrO NOMepPeyYHoOro ce4eHmnsn 31eMeHTa;

o - KO3PDMUMEHT NPUBEAEHNSA aPMATYPbl K BETOHY,

E_'

o= .
Eil

(8.145)

3HayeHne | onpeaenaldT No obWMM NpaBuIaM pacyeTa reoOMeTPUYECKUX XapPaKTepPUCTUK
CeYEHWUI YyNpyrnx sNeMeHTOB.

[lonyckaeTcs onpeaensitb MOMeHT UHePUUU .4 6E3 y4eTa apmaTypbl.

3HayeHuns moayna gedopmaummn b6etoHa B dopmynax (8.143), (8.145) NPUHUMAIOT PaBHbIMU:
NPy HENPOLOMKUTENIbHOM AENCTBUM HarpysKu

Ep1 = 0,85 - Ep; (8.146)

npw NPOAO/IKUTENBHOM AENCTBUM HArpy3Ku

E =E, = 1— .
TPoer (8.147)

roe &ncr - NPUHUMAIOT No Tabnumue 6.12.

MecmKkocmoe Hene306emoHHO20 37eMeHma HA y4acmke ¢ mpewuHamu 8 pacmsaHymoli
30He,

8.2.27 XecTKoCTb *Kenes3obeToHHOro 3/eMeHTa Ha y4yacTKax C TpewuHamu B PacTaHYTOM
30HE ONpeaenaAlT C YYETOM CeAyoLWMX NOTOKEHNI:

ceyeHnAa nocne Aed)OpMMpOBaHMﬂ OCTaloTCA NNOCKUMMU,
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HanpsaXeHns B 6eTOHe CKaToM 30Hbl ONPeAeNAtoT Kak A4 YNpyroro Tena;
paboTy pacTaHyToro 6eToHa B CE4EHUM C HOPMAJIbHOM TPELLMHOMN HE YUNUTLIBAIOT;

paboTy pacTaHyTOoro 6eToHa Ha y4yacTKe MeXAY CMEXKHbIMWU HOPMA/bHbIMU TpeLMHaMu
YUYMTbIBAOT NOCPEACTBOM KO3IPPMUMEHTA .

HKecTKoCTb KenesobeToHHOro snemeHTa D Ha yyacTKax C TpelwmHamu onpeaenstor no
dopmyne (8.143) n NpUHUMALOT He Bonee KeCTKOCTH 6e3 TPeLmH.

3HayeHuns moaynsa gedopmaumm cxKaToro 6etoHa Epi NMPUHUMAIOT PABHbIMW 3HAYEHUAM
npuseaeHHoro moayna gebopmaumnun Epser, onpegenaembix no ¢opmyne (6.9) Nnpyu pacyeTHbIX
CoOnpoTUB/IeHMUA 6eToHa Rpser ONA COOTBETCTBYHOLIMX HArpy3oK (HENPOAOMKUTENbHOTO W
NPOAO/IKUTENbHOTO AENCTBUA).

MOMEHT MHEepPUMN NPUBEAEHHOrO MOMNEPEYHOro CeYeHUA 3NeMeHTa lred OTHOCUTENbHO €ro
LEHTPa TAMKECTU ONpeaenatoT no obwum npaBuiaam COMPOTUBAEHUA YMNPYrMX 31E€MEHTOB C
y4YeTom naowaam ceyeHns 6eToHa TONbKO CKATOW 30HbI, NNOWAAEN CeYEeHUA CKATOM apMaTypbl
C Ko3pOMUMEHTOM nNpuBEAEHMA apmaTypbl K OETOHY Os1 M pacTAHYTOW apmaTypbl C
KoadpduuMeHTOM NpuseseHUa apmaTypbl K 6ETOHY a2

lred =1Ip +Is - as2 + I's - Qs1, (8.148)

rae I, Is, I's - MOMEHTbI MHEPLUMWN NAOWAAEN CEeYEeHU COOTBETCTBEHHO CXKAaTOW 30HbI 6ETOHa,
PacTAHYTOM W CXaToM apmaTypbl OTHOCUTE/NIbHO LIEHTpa TAXEeCTU npuBedeHHOro 6e3 ydyeTta
6eToHa pacTAHYTOM 30HbI MOMNEPEYHOrO CEYEHUS.

3HaueHus Is n I's onpeaenatoT nNo obLWMM NpaBuaam CONPOTMBAEHMA MaTePMUanoB, NPUHNUMan
pacctosiHMe oT Hambonee CKaToro BOJIOKHA 6eToHa A0 UEHTpa TAMKECTUM npuBeaeHHoro (c
KoapdULMEHTaMN NPUBEAEHUSA As1 U Os2) MOMNEPEYHOro ceyeHuma 6e3 yyeta 6eToHa pacTaHyToM
30HbI (pUCYHOK 8.19); ana nsrnbaembix 31eMeHTOB

Yem = Xm,

rae Xm - CPEAHAN BbICOTA CKATOM 30Hbl 6ETOHA, YyYNTbIBAIOLLAA BAUAHME PAabOTbl PACTAHYTOrO
6eToHa Mexay TpellMHamMmM 1 onpeaensemasn cornacHo 8.2.28 (pucyHok 8.19).

3HaueHus I, W yem oONpeaenAlT no obwum npaBuIamM  pacyeTa reOMETPUYECKMX
XapaKTEPUCTUK CEYEHWUI YNPYTUX SNEMEHTOB.

3HauyeHns KoabdULUMEHTOB NpMBEAEHNA apMaTypbl K BETOHY as1 U 052 onpeaenatoT no 8.2.30.

8.2.28 Ina nsrmbaembix 31€MEHTOB MOJIOXKEHME HENTPANIbHON OCU (CpeaHANA BbICOTA CXKATOM
30HbI 6eTOHa) onpeaenstoT U3 ypaBHEHUA

Sbo = 0s2 - Ss0 - Os1 - S'so, (8.149)

roe Sko, Sso M S'so - CTaTUYECKME MOMEHTbI COOTBETCTBEHHO CXKAaTOW 30HbI HeTOHA, PacTAHYTOM
N CXKATOWM apMaTypbl OTHOCUTE/IbHO HEMTPASbHOM OCH.
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[NnAa npAMOYronbHbIX CEYEHWI TONbKO C PAcTAHYTOW apMaTypoi BbICOTY C)KATOM 30HbI
onpeaenaoT no dopmyne

%, = Ry [JEM_--U-_-:J: + 2, Oy — W0y | (8.150)

roe

Ona NpAMOYronbHbIX CEYEHWI C PACTAHYTOM M CXKATOW apMaTypoOM BbICOTY CXATOM 30HbI
onpeaenaT no popmyne

7 ] 2 r 'ﬂf ]
Ky = | (!.l__-le.__:+!.l__-le.__1j +2(”:'C'r':2 +M:-C{:1?) —(!.l_.-CI"._.:-l‘!.l_.-U._.l) |=
L - - (8.151)

roe
[lna TaBpoBbIX (C MONKOW B CXKATOW 30HE) U ABYTAaBPOBbLIX CEYEHMUI BbICOTY CHATOM 30HbI

onpegenatoT no popmyne

1 [ [ v a" ] Ju-' ] [
K = Mg E:"I'{: Oy T M -0yt :‘f‘{) + 2[::&: Oy U O .11’_ + ,.'l{ ?) - (:"I'{: LR T Sy :‘i’{) :
(8.152)
' J-lf'
!_,]_.__. = E;I .1__
roe A
A’f— NnaolaAb CeYEHNA CBECOB CXKATOMN NOJKN.
a 6
: ixLuxl €y ob'shsa,ﬂ}
< P
gl x
:E c, e 'E,

*

,
T
Y
Q
[

E
_t'n
3
r 4

Anayl
1- YPOBEHb UEHTPA TAXKECTU NpuBegeHHOro be3 y4yeTa paCTHHyTOVI 30HbI 6eTOHa nonepeyHoro ce4eHmA

PucyHok 8.19 - MpusBeaeHHoe nonepeyHoe ceuyeHue (a) u cxema Hanpsa*KeHHo-
AedopmMnpoBaHHOTO COCTOAHUA 3/1IeMEHTa C TpewmHamu (6) ana pacyerta ero no
Aedbopmaymam npu aenucTsum n3rnbaroLero MomeHTa
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[nAa BHEUEHTPEHHO CXKaTblX W BHELEHTPEHHO PacCTAHYTbIX 3/1EMEHTOB MOJIOXKEHUe
HENTPanbHOM OcK (BbICOTY CXKATOM 30HbI) oNpeaenstoT U3 ypaBHEHUA

Ig+ol,+a,l;
= =,

Spo T 0S5 + 0S8 (8.153)

Y
rOe Yyn - PaccTofiHMe OT HEWTPasbHOW OCU A0 TOYUKM NPUIOMKEHUA NPoAoabHON cunbl N,
OTCTOALLEN OT LeHTPa TAXXECTU NONHOro cedeHns (6e3 yueTa TpelmH) Ha paccTtoaHum eo = M/N;

Ivo, Iso, 1's0, Sbo, Ss0, S'so - MOMEHTbI MHEPLMU N CTAaTUYECKME MOMEHTbI COOTBETCTBEHHO CXKATOM
30Hbl 6€TOHA, PACTAHYTOM U CXKATOM apMaTypbl OTHOCUTENbHO HEMUTPaIbHOM OCH.

[lonyckaeTtca gns 31eMeHTOB MPAMOYrO/IbHOrO CEYEHMA BbICOTY CKaTOM 30HbI NPU AeNCTBUM
nsrmbatowmx momeHToB M 1 npoaonbHol cunbl N onpegenats no popmyne

I.-N
.T.,,. = T:__r- ici—u=
Ay (8.154)
rae Xu - BbICOTa CXKaTol 30Hbl U3rnbaemoro anemeHTa, onpegenaemas no dopmynam (8.149)
- (8.152);
/red, Ared - MOMEHT nHeEpuun ¥  naowaab npuBeaeHHOro mnonepevyHoro cevyeHus,

onpeaensemble 44 NOSHOMO cevyeHua (6e3 yyeTta TpewmH).

3HayeHwuA reoMeTpnuYeCKnX XapakKTeEPUCTUK CeYvYeHUA 3S1eMEHTa onpeaenaroT no O6LLI,VIM
npaBuiam pacyeTa cevyeHnAa ynpyrmx a1IEMeHTOB.

B dopmyne (8.154) 3HaAK «NAOC» NPUHMMAIOT NPU CHUMAKOLWEN, @ 3HAK «MWUHYC» NpuU
pacTArvBaloLLeEN NPOAObLHOM CUNIE.

8.2.29 HecTKocTb M3rmbaembix KenesobeToHHbIX 3/1eMEHTOB A0MyCKaeTca onpeaenAtb no
dopmyne

D= Es/redAsZ(hO - Xm), (8.155)

roe z - pacctosaHMe OT LEHTPa TAXMECTM pPaCTAHYTOM apmaTypbl A0 TOYKU NPUIOXKEHMUA
PaBHOAENCTBYIOLWLEN YCUNIM B CHKATOW 30HeE.

[na 3neMeHTOB NPAMOYrO/IbHOTO CeYEeHUs Npu OTCyTCTBUM (Mam 6e3 ydyeTa) crKaTou
apmaTypbl 3HauyeHuMe z onpeaenstoT no popmyne

(8.156)

[na anemeHTOB NPAMOYro/sibHOro, TaBPOBOro (C MONKOW B CXKaTOW 30HE) M ABYTaBPOBOro
NnonepeYHbIX CEYEHUN 3HAYEHME Z AONYCKAETCA NPUHMMATL paBHbim 0,8hg .

8.2.30 3HayeHunsa KoadPULNEHTOB NPUBEAEHUA apMaTYPbl K 6ETOHY NPUHUMAIOT PaBHbIMMU:
ANA CXKaToM apmaTypbl
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E.
Uy = E—-=
(8.157)
ana paCTFIHyTOVI apMaTypbl
JE|: red
U‘:Z = E =
b.red (8.158)

rae Ebred - NMPUBEAEHHbIN Moaynb AedopmMalmmu ckaToro 6eToHa, onpeaensiembiii Mo
dopmyne (6.9) NPM HeNPOLOMKUTENLHOM U NPOAOIKUTENLHOM AEMCTBUM HArpysKM, 3aMeHaAs
Rb Ha Rp,ser;

Esred - NMpUBEAEHHbIN MoAy/b Aedopmauunm PacTaHYTON apmaTypbl, ONPeAensiembliii ¢
YY4ETOM B/IUAHMA PaboTbl PacTAHYTOro 6eToHa MeXay TpellMHamm no popmyne

Esred = Es/lle- (8.159)

3HayeHus koadpPpuumeHTa s onpeaenstot no popmyne (8.138).

[onyckaeTtca npuHumaTb Ps = 1 1, cnegoBaTenbHo, Os2 = as1. Mpun aTom, ecnm ycnosue (8.139)
He y[0B/EeTBOPAETCS, pacyeT NMPOU3BOAAT C y4eTom KoapduumeHta s, onpegensemoro no
dopmyne (8.138).

8.2.31 Mporunbbl »Kene306eTOHHbIX 31EMEHTOB MOXKHO onpeaenATb no obwum npasuiam
CTPOUTENbHOW MEXaHUKU C MCNONb30BaHMEM BMECTO KpUBU3HbI (1/r) HenocpencTBEHHO
N3rMBHbIX }KECTKOCTHbIX XapaKTEPUCTUK D nyTem 3ameHbl yNpyrux U3rMbHbIX XapaKTepucTuk EI B
PacYeTHbIX 3aBMCMMOCTSAX Ha YKa3aHHble XapaKTepUCTUKKU D, BbluMcasemble no dopmysam,
npuseaeHHbIMm B 8.2.25 n 8.2.29.

Mpn coBMecTHOM AENCTBUM KPAaTKOBPEMEHHOM WM ANNTENIbHOWM HarpysoK MOJIHbIM nNporunb
anemeHToB 6e3 TpeLuH 1 ¢ TPewwmMHaMmM B PACTAHYTOM 30He onpeaenstoT NyTemM CyMMUPOBAHMUA
npornboB OT COOTBETCTBYIOLLMX HArPy30K MO aHAaNOrMM C CYMMUPOBAHMEM KPUBM3HbBI NO 8.2.24,
NMPUHUMAA MKECTKOCTHbIE XapPaKTEPUCTUKM D B 3aBMCMMOCTM OT YKAa3aHHOM B 3TOM MYHKTE
NPUHATOM NPOAONKUTENBHOCTM AENCTBUA PACCMATPUBAEMOM HArpy3KMu.

[lonyckaeTcs npu onpeaeneHnn KeCcTKOCTHbIX XapaKTEPUCTUK D 3N1eMEHTOB C TpelmMHaMn B
pacTAHYTOM 30HE NPUHUMATb KoaddunumeHT Ps = 1. B aTOM cydyae npu COBMECTHOM AENCTBUM
KPaTKOBPEMEHHON U AOAWUTENbHOM Harpy3oK MOAHbIA Npornb u3rmbaembiXx 3/1EMEHTOB C
TPewWwmnHamMmM onpeaenaT NnyTem CYMMMUPOBAHMA NPOrMH0oB OT HEMPOAO/IKUTENBHOIO AEUCTBUA
KPaTKOBPEMEHHOM HAarpy3knm M OT NPOAO/IKUTENbHOrO AENCTBUA OJINTENbHON Harpysku c
YY4ETOM COOTBETCTBYHOLLMX 3HAYEHWUI KECTKOCTHbIX XapaKTePUCTUK D, T.e. nogobHO ToMy, KaK
3TO NPUHATO ANA 3/IeMEHTOB 6e3 TpPeLUH.

OnpepeneHne KpUBU3HDbI KeNe306eTOHHbIX 3/1eMEeHTOB Ha OCHOBE He/lMHEeWHOMU
aedopmaumnoHHo mogenm

NormaCS® (NRMS10-03623) WWW.normacs.ru 16.05.2013 17:05



CN 63.13330.2012 BeToHHbIe 1 ene306eToHHbIe KOHCTPYKUUKU. OCHOBHbIE MOMOXEHUA 111

8.2.32 TMoNHYyl0 KPUBU3HY »Kene30beTOHHbIX 3/IeMEHTOB Ha y4acTkax 6e3 TpewuH B
PacTAHYTOM 30HEe ceyeHus onpeaensaoT no ¢opmyne (8.140), a Ha ydacTKax C TpewmHamu B
PacTAHYTOM 30He cevyeHus - no dopmyne (8.141).

3HayeHUs KpuBM3H, BXoaAawmMx B dopmynbl (8.140) u (8.141), onpenenatoT U3 pelleHus

cUCTEMbI ypaBHeHUI (8.26) - (8.30). Mpwu 3TOM ANA 3NEMEHTOB C HOPMa/IbHbIMU TPELUMHAMM B
PacTAHYTOM 30HEe HanpsKeHuWe B apmaType, NepeceKalowein TpewmHbl, OonpeaensatT no

dopmyne
E_ -v_.-E.

g, =———.

Vg (8.160)
roe
1

w.o=l-—o—

1+08—=—
By (8.161)

34€ecCb €sjcrc - OTHOCUTENbHAA Aedopmanma pacTAHYTOM apmMaTypbl B CEYEHUWU C TPEeLyMHOM
cpasy nocne 06pasoBaHMA HOPMAbHbIX TPELUH;

€5 - YCpeAHeHHas OTHOCuTeNbHas Aedopmaumsa PaCTAHYTOM apmaTypbl, nepecekatoliein
TPEeLMHbI, B pacCMaTpMBaemMoi CTagumn pacyeTa.

Mpun onpeaeneHnn KpuBM3H OT HEMNPOAO/IKMTENbHOrO AENCTBUA HArpyskM B pacyeTe
MCNONb3YIOT AMArpaMmbl  KPaTKOBPEMEHHOTO AedOPMUPOBAHUA CHKATOFO W PaCTAHYTOro
6eToHa, a Npy onpeseneHnn KpUBM3H OT NPOAO/IKUTENBHOIO AEUCTBUA HArPy3KM - gMarpammol
AnvtenbHoro AedopMupoBaHUA BETOHA C PaCYeTHbIMM XapaKTePUCTUKAMKU ANA npenenbHbIX
COCTOSIHWIA BTOPOI rpynnbl.

Ona 4acTHbIX C/ly4aeB AENCTBUA BHeLIHen Harpysku (u3rmb B AByX NJOCKOCTAX, M3rnb B
NMAOCKOCTU OCM CUMMMETPUM NOMEPEYHOro CeYEeHUs 3N1eMeEHTa M T.M.) KPUBU3HbI, BXogAwMe B
dopmynbl (8.140) n (8.141), onpenenatoT U3 peleHns CUCTeM YPaBHEHWUM, YKa3aHHbIX B 8.1.26 -

9 IlpeaBapuTe/IbHO HANPSIZKEHHbIE JKeJ1e300eTOHHbIE KOHCTPYKIUH
9.1 IlpeaBapuTtenbHbIe HANIPSIKEHUS APMATYPBbI

9.1.1 MNMpepBapuTeNibHble HaANPAXEHWA apmaTypbl Osp NpuUHUMatoT He 6onee 0,9Rs, pnAa
ropAYeKaTaHoOM M TEPMOMEXAHWYECKU YMPOYHEHHOM apmaTypbl U He 6onee 0,8Rs, oA
xonoaHoaebOpMUPOBAHHOM apMaTypbl M apMaATYPHbIX KAHATOB.

9.1.2 Mpu pacyeTe npenBapUTENbHO HAMPAMKEHHbIX KOHCTPYKUMIA CcneayeT y4uTbiBaTb
CHUXXEHME nNpeaBapuTENbHbIX  HAMpPsAMKEeHMWA  BCleacTBME  MOTepb  NpenBapuTeNbHOro
Hanps»KeHus - 40 nepeaayn yCUauin HaTaxKeHuA Ha 6eToH (NepBblie NoTepu) 1 Nocne nepesayn
YCUNWSA HaTAKEHMA Ha 6eToH (BTopble noTepu).
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MpW HaTAXKeHUU apMaTypbl Ha yNopbl cleayeT yuynuTbiBaTh:

nepeble MNoTepu - OT pefakcauunm npeaBapUTENbHbIX HaNpPsKeHUn B apmaTtype,
TemnepaTypHOro nepenaga npu Tepmnyeckon obpaboTke KOHCTPYKUMN, AedopmaLn aHKepPOB

n aedopmaunn dopmbl (ynopos);
BTOpbIE NOTEPM - OT YCAZKM M NON3YyYecT beToHa.
MpuY HaTAXKEeHUN apmaTypbl Ha BETOH CNeayeT yYnTbIBaATh:

nepsblie notepun - OT ,u,ed)oprv\au,mm dHKepOoB, TPeHMA apmMaTypbl O CTEHKU KaHaN0B UK
NOBEPXHOCTb KOHCTPYKUUU;

BTOpble MOTEPU - OT pefiakcaumMum npeaBapuTeNbHbIX HaANpPAXeHW B apmaTtype, ycagku u
nonsyyectu betoHa.

9.1.3 NoTepwn OT penakcaunmn HanpaxeHn apmatypbl Adsp1 onpeaenaT no popmynam:

ans apmatypbl Knaccos A600 - A1000 npu cnocobe HaTAKEHUSA:

MeXaHUYECKOM - Aosp1 = 0,105 - 20; (9.1)
3/IEKTPOTEPMUYECKOM -  ACsp1 = 0,0305p; (9.2)
ANs apmaTypbl Knaccos Bp1200 - B,1500, K1400, K1500, K1600 npu cnocobe HaTAXKeHuA:
MeXaHUYECKOM - AGsp1 = (0,22055/Rs,n - 0,1) - Osp; (9.3)
aneKkTpoTeEpMUYECKOM -  Aosp1= 0,050sp. (9.4)
3pecb Osp NpMHMMaeTca 6e3 noTepb B Meranackansx.

Mpwn oTpuLaTenbHbIX 3HaYEHNAX ACsp1 NPUHUMAIOT ACsp1 = 0.

an Hannumm 6onee TOYHbIX AadHHbIX O penakCaunn apmatypbl AONYCKAETCA NMPUHUMATb
MHblE€ 3HaY€HUNA NOTEPDL OT PENAKCaUnNn.

9.1.4 MNotepun Aosp2 OT TemnepaTypHoro nepenaga At °C, onpefeniaemoro Kak pasHOCTb
TemnepaTtyp HaTAHYTOM apmaTypbl B 30He Harpesa W YCTPOWMCTBA, BOCNPUHMMAIOLWErO YCUANS
HaTAXeHMA Npu Harpese 6eToHa, NPMHUMAIOT PAaBHbIMMU

AGspy = 1,25At. (9.5)

MpW OTCYTCTBUM TOUHBIX AAHHbIX NO TEMNEPATYPHOMY nepenaay A0NyCcKaeTcs NpuHMMaTb At
=65 °C.

Mpn Hannumm 6Gonee TOYHbIX [AaHHbIX O TemnepaTypHoi 06paboTke KOHCTPYKUMMK
[0NyCKaeTcA NPUHUMATb MHble 3HAYEHMA NOTepPb OT TEMMNepPaTypPHOro nepenasa.

9.1.5 MNotepun ot aedopmaumn ctanbHo opmbl (ynopos) ACsp;3 NPU HEOLHOBPEMEHHOM
HaTAXeHUWM apmaTypbl Ha Gopmy onpeaensatoT no popmyne
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A - L
=7 [ (96)
rae n-4uncno CTep)KHel;'l (rpynn CTep)'KHel‘;I), HaTArlMBaemMbIX HEOAHOBPEMEHHO,

Al - cbnunkeHne ynopos Mo IMHUN AEMACTBUA YCUAUA HATAXKEHUA apMaTypbl, onpeaensemoe
n3 pacyeta gedopmauunm Gopmbl;

| - paccTosiHMe MeXAy Hapy»KHbIMU FPAHAMMK YNOPOB.

MpW OTCYTCTBUWU AAHHbBIX O KOHCTPYKLUMW GOPMbI U TEXHONOTMU U3FOTOBAEHUA AOMNYCKaeTcA
npuHUMaTb Acsp3 = 30 MIMa.

MpyY 3NEeKTPOTEPMUYECKOM Crocobe HaTAXKEeHUA apmaTypbl noTepu oT Aepopmaumm Gopmbl
He y4MTbiBatOTCA.

9.1.6 Motepn oT AedopmaLMM AHKEPOB HATAMXKHBLIX YCTPOWUCTB ACspsa NPU  HATANKEHUM
apmaTypbl Ha ynopbl onpegenatoT no popmyne

j‘g:s; = ilil JE|:=
o (9.7)

roe Al - 063kaTve aHKEPOB MU CMELLEHUE CTEPIKHA B 3aXKMMaX aHKEPOB;
| - paccToaHMe mexKAay HapyKHbIMU TPAHAMM YNOPOB.
Mpw OTCYTCTBUM JAHHbBIX A0MNYCKAETCA NPUHMMATb Al = 2 mm.

Mpyn 3/IEKTPOTEPMUYECKOM CMOCODE HATAXKEHMA apMaTypbl NoTepu oT AedopmMaLlMm aHKEPOB
He YYUTbIBAIOT.

9.1.7 Mpu HaTAXKEeHUM apmaTtypbl Ha 6eToH noTepu oT AedopmaLUM aHKEPOB HaTAMKHbIX
yCcTponcTB Aospsa onpegenatoT no ¢opmyne (9.7), B KOTopon npuHMmatoT Al = 2 mm, a noTepu ot

TPEHUA O CTEHKWN KaHaN0B UM NOBEPXHOCTb KOHCTPYKLMM onpeaensatoT no dopmyne

Ag,-= 1-

h,

roe e - OCHoOBaHWe HaTypasibHbIX I0rapudmMos;

w, 6 - KoapduMLMeHTbI, onpeaensemble no Tabnmue 9.1;

X - AJIMHA y4YacCTKa OT HaTAXKHOrO YCTPOMCTBA 40 PAaCYETHOIO CEYEHUSA, M;
0 - cymMmapHbI yron NoBOpPOTa OCM apMaTypbl, pas;

Osp - NPUHMMaeTcA 6e3 noTepo.

Tabnuua 9.1

NormaCS® (NRMS10-03623) WWW.normacs.ru 16.05.2013 17:05



CN 63.13330.2012 BeToHHbIe 1 ene306eToHHbIe KOHCTPYKUUKU. OCHOBHbIE MOMOXEHUA 114

KoaddunumneHTbl ans onpegeneHma notepb oT TPeHUs
apmartypbl
6 npu apmaTtype B BUAE
KaHan namn noBepxHoOCTb
w CTEpPXKHEMN
My4yKOB, KAHATOB nepuoamnyeckoro
npodunsa
1 KaHan:
C MeTa/l/INYeCcKo NOBEPXHOCTbIO 0,0030 0,35 0,40
c 6eToHHOM NOBEPXHOCTbIO, 0 0,55 0,65
06pa3oBaHHbIN KECTKMM
KaHanoobpasoBaTtenem
TO Xe, TMBKNUM KaHasioobpasosaTesiem 0,0015 0,55 0,65
2 beToHHaA NoBEPXHOCTb 0 0,55 0,65

9.1.8 NoTepu OT ycaakn 6eToHa AGsys NPU HaTAMKEHMM apMaTypbl Ha YNopbl ONPeAenstoT no
dopmyne

Acsps = Eblsh . Es, (98)

roe €nsh - Aedopmaumm ycafkum 6eToHa, 3HAYEHMSA KOTOPbIX MOXKHO MPUBAUNKEHHO
NPMHMMaTb B 3aBUCMMOCTM OT K/lacca 6eToHa paBHbIMM:

0,0002 - ans 6eToHa Knaccos B35 u HUKe;
0,00025 - ans betoHa Knacca B40;
0,0003 - ans 6eToHa Knaccos B45 u Bblwwe.

[na 6eToHa, noaBeprHyToro Tennosol obpabotke npu atmochepHOM aasaeHUn, NnoTepu oT
ycaakun 6etoHa Adsps BbluMCNAOT Mo dopmyne (9.8) C yMHOXKEHMEM NOJTYYEHHOrO pe3y/ibTaTa Ha
KoapdumumeHT, pasHbin 0,85.

MoTepn OT ycagkm 6eToHa AOsps MPWM HATAKEHUM apmaTypbl Ha 6eTOH onpegenaldT no
dopmyne (9.8) ¢ yMHOXKEHMEM NONYYEHHOTO pesynbTaTa HE3aBUCMMO OT YC/I0BUIA TBEPAEHMA
6eToHa Ha KoadduumeHT, paBHbIi 0,75.

[onyckaeTcs notepu oT ycaaku 6eToHa onpeaensaTb 60/1ee TOYHbIMM METOAAMM.

9.1.9 NMoTepwn oT nonsyyectn 6eToHa Aosps ONpPeaenaoT no opmyne

lG___ﬁ__ - - ¥ - Ber : Y
ed (9.9)
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roe &o,cr - KO3OULMEHT Non3yyecTn 6eToHa, onpeaenaemblit COrnacHo 6.1.16;

Obpj - Hanps)eHus B BeTOHe Ha YpPOBHe LEHTPA TAXKECTM PacCMATPUBAEMOM j-I rpynnbl
CTEP’KHEeM HanpAraemon apmaTtypbl;

Ysi - PACCTOSHUE MEXKAY LEeHTPaMM TAXKECTU CeYeHUA PAcCMATPUBAEMON rpynnbl CTEPIKHEN
Hanpsaraemor apmaTypbl U MPUBEAEHHOIO NOMNEPEYHOro CEYEHUA SNIEMEHTA;

Ared, lred - NNOWAAb NPUBEAEHHOTO CEYEHUS 3/IEMEHTA U €€ MOMEHT MHEPLUM OTHOCUTESIbHO
LEeHTpa TAXKeCTM NPUBEAEHHOr0 CeYEeHUs;

Uspj - KOIOOULMEHT apmMUMpPOBaHUA, paBHbI Ag/A, Toe A n Agy - NaoWagn nonepeyHoro
CEYEHUA 3NeMeHTa M PAcCMATPMBAEMOM T[PynMnbl CTEPXKHEM HANPAraemon apmaTypbl
COOTBETCTBEHHO.

Onsa 6eToHa, NoABepPrHyToro Tenio0Boi 0b6paboTke, Nnotepu BbIUMCAAOT No popmyne (9.9) ¢
YMHOEHNEM MOIYYEHHOTO pe3y/ibTaTa Ha KoapduumneHT, paBHbii 0,85.

[lonyckaeTca noTepu oT noisy4yectn beToHa onpenensate 6onee TOYHbIMU METOAAMM.

HanpsaxeHuns osp onpeaenAldT No nNpaBuaam pacyeTa ynpyrux maTepuanos, NpUHUMAsA
npuBefeHHOEe CceyeHWe 3/NeMeHTa, BK/Yaloulee nowanb cevyeHua 6HeToHa W naowaap
CeYeHusa BCen NPOoAO/IbHOM apmaTypbl (Hanpsaraemom U HeHanparaemom) ¢ KoadduumeHTom
npuBeseHns apmatypbl K 6eToHy o = Es/Ep, cornacHo 9.1.10.

Mpwn ospj < 0 NprUHUMaeTca Acsps = 0 M AGsps = 0.

9.1.10 NonHble 3HA4YeHMA NepBbIX NOTEPb NPEeABAPUTENBHOIO HaNpPAXKeHMA apmaTtypbl (No
9.1.3 - 9.1.6) onpeaenstoT no popmyne

AG = 2 AT,

(9.10)
rae i - HomMep NoTepb NPeABaPUTENbHOIO HAMPAKEHNUA.
Ycunume npeaBapuTenbHOro 06)KaTMF| 6eTOHa C y4eToOM nepsbiX NOTEPLb PAaBHO:!
By =2 (4G ).
J (9.11)

roe Asp M Osp1)j - NAOWAAb CEYEHMA j- TPynnbl CTEPXKHEN HanpAraemon apmaTypbl B
CeYEHUU INEMEHTA U NPeABAPUTENIbHOE HAMPAXKEHWE B Fpynne ¢ y4eTOM NePBbIX NOTEPL

Osp(1)j = Ospj - A0sp(1);,

30ecb Osp - HayanbHOE nNpeaBapUTENIbHOE HamMps)KeHue paccmaTpuMBaemol rpynnbl
CTepP)KHEN apmMaTypbl.

MosHble 3HAYEHMA NEPBbIX U BTOPbIX NOTEPb NPEABAPUTENIbHOIO HaNPAXKEHUSA apmaTypbl (No
9.1.3 - 9.1.8) onpeaenatoT no popmyne
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AGy = 2,00,
: (9.12)
Ycunve B Hanparaemoi apmaTtype € y4eTOM MOJHbIX MOTePb PaBHO
By =20y Ony )
/ (9.13)

roe Osp(2)j = Ospj = D0sp(2)),

MpyY NPOEKTUPOBAHMM KOHCTPYKLMWA MNOJIHbIe CyMMapHble notepu Adsp2); ANA apmaTypbl,
PacnosIoXKEHHOM B PACTAHYTOM NPU 3KCMNIyaTauum 30He cedeHna anemeHTa (0OCHOBHOWM pabouen
apmaTypbl), cneagyeT NpuHUMaTbL He meHee 100 MMMa.

Mpu onpeaeneHnun ycunma npessapuTesbHOro 06xatma 6eToHa P ¢ y4eTOM NO/HbIX NOTePb
HanNpPAXXeHU cneayeT yuYUTbIBaTb CHKMUMAIOLWME HANPAMKEHWA B HEHanpATaemol apmaType,
YMCNEHHO PaBHbIe CyMMe NoTepb OT yCaAKM M NoN3yyecTi 6eToHa Ha YypOBHE 3TOM apmaTypbl.

Mpun onpepeneHun ycuAuii 06KaTMA C YYEeTOM HEHanpATaeMoW apmMaTypbl Ha YypOBHe
HeHanpAraemor apmaTtypbl, NOTEPU OT MON3YYECTU HAa 3TOM YPOBHE MPUHUMAIOT PaBHbIMMK
AOspjs(Obs/Obp), TOE AOspis - NOTEPM OT NON3YYECTU ANA CTEP)KHEW HanpsAraemor apmaTypbl,
6AnKanwen K paccmaTpmMBaeMor HeHaNPAraeMon apmMaType; Ops U Obp - HANPAXKEHUA B 6eToHe
Ha YPOBHE PacCMATPUBAEMOM HEHANPATAEMOWN U HAaNPAraeMoM apMaTypbl COOTBETCTBEHHO.

9.1.11 MNpeaBapuTenbHble HanpaAXeHWA B 6eTOHe Op MNpU  nNepefdade  ycuama
npegsapuTenbHoro obxkatua P), onpepenaemoro € y4eTom MepBblX NOTEPb, HE AOJ/IKHbI
npesbIWwaTb:

€C/IN HanpAXeHnAa yMeHbLalTCA NN HE U3MEHAKDTCA NpU AGVICTBMM BHELWHNX HArpy3okK -
0,9Rnbp,

€C/IN HaNPAXKEeHNA YBENNYMBAIOTCA NPU AEWCTBUMN BHELLIHUX HArpy3okK - 0,7Rxp.

HanpsaxkeHuna B 6eToHe opp ONpegenatot no opmyne

(9.14)
roe P(l) -ycunnme npenBaputesibHoOro obxKatma c Y4ETOM NepBbIX MNOTEPDb;,

M - n3rmbatowmii MOMEHT OT BHELLUHEN Harpysku, AeNcTByOWMA B cTagum obxkatuAa
(cobcTBEHHbIN BEC 3/1eMeHTa);

Yy - paCCtoAaHUE OT LLeHTPa TAXKECTUN Ce4eHNA 40 PaCCMaTPUBAEMOIo BOJIOKHAa,

€op - IKCUEHTPUCUTET YCUAUA P(1) OTHOCUTE/NIbHO UEHTPaA TAXECTU npuBeaeHHOro

nonepeyvyHoro ce4yeHunaA sniemMeHTa,

9.1.12 innHy 30HbI Nepeaaym npeaBapuTe/IbHOro HanpsaXeHns Ha 6eToH ans apmatypbl b6es
OOMNONHUTENBHbIX AHKEPYIOLWMX YCTPOMCTB onpeaensatT no popmyne
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O, ‘-‘l':
o1 (9.15)

HO He meHee 10ds 1 200 mm, a 418 apMaTYPHbIX KAHAaTOB TakXe He meHee 300 mm.
B dopmyne (9.15):
Osp - NPeABapUTENBHOE HaNpsAXKeHWe B HanpAraeMown apmaType C y4eTOM MepBbIX NOTepb;

Rbond - CONPOTUB/IEHME CUENJIEHMA HanpAraeMon apmaTypbl ¢ 6eTOHOM, oTBeuvatoLliee
nepeaaTo4HON NPOYHOCTN BEeTOHa 1 onpeaensemoe coriacHo 10.3.24;

As, Us - NNoWanb U NepuMeTp CTEPXKHA apMmaTypbl.

Mepedadyy npeaBapuUTENbHOTO HaMpPsXKeHUs C apmaTypbl Ha 6EeTOH peKkomeHayeTcs
OCYLLEeCTB/ATbL MNNABHO.

9.2 PacueT 3JIeMEHTOB NPeABAPUTEIbHO HANPAKEHHBIX 7KeJ1e300eTOHHBIX KOHCTPYKIMH
1O NpeieIbHbIM COCTOSTHUSIM MEePBOM rPyNIbI

PacueT npeaBapuUTeIbHO HaNPAXKEHHDbIX ¥Ke1e306eTOHHbIX 3/1IeEMEHTOB MO NPOYHOCTH
Obuwue noaoxceHus

9.2.1 Pacuer npeaBapuUTeNbHO HaANPAXEHHbIX 3N1EMEHTOB MPOM3BOAAT AAA CTaguu
3KCnAyaTaunmn Ha AencTBne N3rmbatrowmMx MOMEHTOB W NONEPEYHbIX CUA OT BHELLHMX Harpy3oK u
ANA cTaguu npeaBapuTenbHOro o6xkatms Ha AencTBMe YyCUMAMA OT npeaBapuUTeNbHOro
HaTAXKEHMA apMaTypbl U YCUIUI OT BHELLIHUX Harpy3okK, AeNCTBYIOLWMX B CTaAMn 06XKaTus.

9.2.2 PacyeT NO MNPOYHOCTU MpPenBapUTENIbHO HAMPAMKEHHbIX 3/EMEHTOB MNpU AEUCTBUM
n3rnbatoLwmnx MOMEHTOB cneayeT NPoM3BOAUTb ANA CEYEHWUN, HOPMAJbHBIX K UX MPOA0/bHON
ocMm.

PacyeT No NPOYHOCTM HOPMaASbHbIX CeYeHuit B 0bwem cnyvyae NPoOu3BOAAT Ha OCHOBe
HennHenHon aedpopmaLMOHHON MOAENN corlacHo 9.2.13 - 9.2.15.

[onyckaetca pacyeT Kenes3obeToHHbIX 3/1eMEeHTOB MNPAMOYro/IbHOro, TaBPOBOMoO W
OBYTAaBPOBOro CeYEeHWM C apmaTypoW, PACMO/IONKEHHON Yy nepneHAMKYNAPHbLIX MNAOCKOCTH
nsrnba rpaHem snemeHTa, Npu AEUCTBUU YCUAMA B MJOCKOCTU CUMMETPUM HOPMaASIbHbIX
CeYEeHUM NPoOn3BOAUTb HA OCHOBE NpeaesbHbIX YCUAMIA cornacHo 9.2.7 - 9.2.12.

9.2.3 [lnAa Kenes3obETOHHbIX 3N1eMEHTOB, Y KOTOPbIX NpeaesibHOe Ycuane no MNPoYHOCTU
OKa3blBAETCA MeHblle NpeaenbHOro ycuama no obpa3oBaHUIO TpeLmH, naowagb ceyYeHus
NPOAO0/bHON PacTAHYTOM apMaTypbl AO/MKHA ObITb YBE/IMYEHA NO CPaBHEHUIO C Tpebyemol 13
pacyeTa No MNPOYHOCTU He MeHee yem Ha 15 % wanm ponKHA yAOBNETBOPATb pacyeTy Mo
NPOYHOCTM Ha AEeNCTBME MOMEHTA 06Pa30BaHMUA TPELLMH.

9.2.4 PacuyeT npeaHanps)KeHHbIX 31EMEHTOB B CTaauM 063KaTua NpPoOM3BOAAT Kak npu
BHELEHTPEHHOM CXaTUM YCUAMEM MpeaBapuUTENbHOro 06)KaTvAa B npeneibHOM COCTOAHWUU
cornacHo 9.2.10-9.2.12.
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9.2.5 PacyeT npeaBapuUTE/NIbHO HAMPAMKEHHbIX 3/1EMEHTOB MO MPOYHOCTM MpU AENCTBUK
NnonepeyYHbIX CUA (pacyeT No HaK/MOHHbIM CEYEHUAM) U MECTHOM AEeNCTBMM Harpysku (pacuyeTsbi
Ha CMATUE U NPOAABANBAHUE) cneayeT NPOU3BOAUTL COrNIACHO YKa3aHusam 8.1.

9.2.6 lMpun pacyete npeaBapuTeNIbHO HANPAMKEHHbIX 3/1eMEHTOB MO MPOYHOCTU chnepyeTt
YUMTbIBAaTb BO3MOXHbIE OTKAOHEHMA MpeaBapuTenbHOrO HaNpAXKeHwWA, onpenenaemoro
cornacHo 9.1.9, nNyTemM YMHOMEHUA 3Ha4YeHUN Os (MAn  ycunua obxkatua Pj)  paa
pPacCMaTpPMBAEMOrO j-r0 CTEPXKHA WAM TPYMMbl CTEPXKHEW HanNpAraemom apmaTypbl Ha

KO3GPULMEHT Vsp.
3HaueHnA Ko3pdULMEHTA Ysp MPUHUMAOT PAaBHLIMM:
0,9 - npun 6naronpMATHOM BANAHUW NPEABAPUTENBHOTO HANPAXKEHUS;
1,1 - npu HebraronpUATHOM BANAHUKN NPEeABaAPUTENIbHOIO HANPAXKEHUA.

PacueT npeaBapuUTeNbHO HaNPAXEHHbIX 3/1IEMEHTOB Ha AeicTBUE U3rMbaIoLLNX MOMEHTOB
B CTagMM 3KCMJ/lyaTauum no npeaenbHbiM YCUINAM

9.2.7 PacyeT No MPOYHOCTU HOPMAJIbHbIX CeYeHUW cnegyeT NPOU3BOAUTb COrNaCHO
yKasaHuAM pasgena 8.1 C y4yeToOM AOMNOJHUTENbHbIX YKasaHuit 9.2.8 - 9.2.9. MNpu 3tom B
dopmynax 8.1 ob603HaveHUs niowagen cedeHma As u A's cneayeT OTHOCUTb KaK K Hanpsaraemom,
TaK M K HEHanpsraemom apmaType.

JonyckaeTca NPUMHUMATbL A5 PacTAHYTOM apmaTypbl C YC/IOBHbIM MPEeAes oM TeKy4ecTu
HanpsMKeHusa Bbllle Rs, HO He bonee 1,1Rs B 3aBUCMMOCTU OT COOTHOLLEHUS & U &g (9.2.8).

9.2.8 3HauyeHMA OTHOCUTENbHOM pgedopmauum apmaTypbl PACTAHYTOM 30HblI Ese MNPU
BbIYMC/IEHUWN 3HAYEHMA TPAHWYHOM BbICOTbI CXKATOM 30HbI 6eToHa &r cneapyeT onpenenatTb No
dopmynam:

[/19 apMaTypbl C YCNOBHBIM NPeAes oM TEKyYecTu
| _R+400-0,
E. - (9.16)
rAe Osp - NPeABapuUTeNIbHOE HaNpPAXKeHMe B apMaType C yYeToM BCeX NoTepb U Ysp = 0,9;

400 - B MIMa.

ANA HeHanpAraeMowm apmaTypbl ¢ PU3UYECKUM NPESENOM TEKYHECTU

9.2.9 [na Hanparaemom apmaTypbl, PACMOJIO}KEHHOW B C)KaToOM 30HE, pacyeTHoe
CONPOTUB/NIEHME CKATUIO Rsc CNeayeT 3aMeHUTb HaNpPAXKEHNEM Gsc, PABHbIM:

500 - ¢'sp - Npu yyeTe KoapduLMeHTa ycnoBuin paboTtbl 6eToHa yp1 = 0,9 (N. 6.1.12);
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400 - o'sp - Nnpu yp1 = 1,0.
3pecb 0'sp - B MIMa.
3HaveHusA O"Sp onpeaenarT C K03(I)(I)MLI,M€HTOM Ysp = 1,1.
Bo Bcex CNnydadax HanpAXxXeHune Osc NPUHUMAKOT He b6onee Rs.

Pacuer npeasapuTte/ibHO HANPAXEHHbIX 3J1IEMEHTOB B CTaAUU NpeaBapuUTesIbHOro o6xxatus

9.2.10 Mpw pacyeTe aneMeHTa B CTaAnUM NPeLBapUTENIbHOro 06KaTna ycuamne B Hanparaemom
apmaType BBOAMTCA B pacyeT KaK BHELHASR NPOA0/bHAA CUa, paBHan

Np = (O'sp - 330)A 'sp + Osp - Asp, (917)

rae Ay n Ay - NAOWAAM  CeYeHMA HaNpAraemon apmaTypbl, PaCMOIOMKEeHHOW
COOTBETCTBEHHO B Hanbosiee 063KaToM U B pacTAHYTOM (MeHee 063KaToi) 30HaxX ceyeHus;

O'sp U Osp - NpeABapuUTENbHbIE HAMPAXKEHUA C y4ETOM NepBbix NoTepb U Ko3dPUuMeHTa ysp =
1,1 B apmaType c nnowaapto ceveHma A'sp n Aqp .

9.2.11 PacyeT NO MNPOYHOCTU 3S/EMEHTOB MPAMOYIrONbHONO CevyeHua B CTaguu
npeaBapuTebHOIo 06XKaTns NPon3BOAAT U3 YCNOBUA

Np ‘ ep S Rb ‘ b 'X(ho - O,SX) + Rsc 'Als(ho - a’), (918)

roe €p - PaccTosiHMe OT TOYKU MPUIOXKEHWUA NPOAONbHOW cuabl N, C y4EeTOM BAUAHMUA
nsrnbatowero momeHta M OT BHELWHEN HArpy3ku, OENCTBYIOLWEN B CTagMU M3rOTOBJIEHUS
(cobcTBEHHAs Macca 3n1eMeHTa), 40 LUEHTPa TAMECTU CeYeHUA HeHanparaemolr apmatypbl
PacTAHYTOM WM HaUMEHEE CXaTol (NPU MOJIHOCTBIO CHKATOM CEYEHWUU 3SJIEMEHTA) OT 3TUX
ycunuii (pucyHok 9.1), onpegensemoe no ¢opmyne

Y (9.19)
€op - PACCTOAHUE OT TOYKN NPUNOKEHUNA CUNDI Np A0 UeHTpa TAXKECTUN CeHYeHUNA 3/IEMEHTa,
Rb - pacyeTHOe conpoTtunsBaeHune beToHa CXaTuho, NPpUHNUMaemoe no JIMHEUHON

nHTepnonauum (Tabnmua 6.8) Kak AnA Knacca 6eToHa MO MPOYHOCTM HA CHKATUE, YUCNEHHO
paBHOro NepeaaTo4yHOM NPOYHOCTN BeTOoHA Rpp;

Rsc - pacyeTHOe COMPOTUBNEHME HEHANPAraeMoW apmaTypbl CXKATUIO, MPUHUMAEmMoe B
CTaauu npegBaputenbHoro obxkatua He 6onee 330 MMa;

A's - naowaab cevYeHUs HeHanparaeMoi apmaTypbl, PacnosIOKeHHOM B Hambosiee cxKaTou
30HE CEYEHMA 3/IeMEHTa.

BbicoTy cxKaToi 30HblI 6HeTOHaA ONpPeaenstoT B 3aBUCUMOCTU OT BESIMUYUHDI §r, onpeaenaemoi
no ¢opmyne (8.1) ¢ NOACTaHOBKOW B Hee 3HayeHUA ese = Rs/Es, roe Rs - pacyeTHoe
CONPOTMB/IEHUE PACTAHYTOM HEHaNpAraemom apmatypsbl As, U €p,uie = 0,003:
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a) npu € = x/ho < &€& (pycyHoK 9.1) no dopmyne

N,+R.A —R, Al

. —

R, b (9.20)
6) npu € = x/ho > & (roe x - cM. No3nuMIo @ pUcyHKa 9.1) no dopmyne
T 1+;—_F ]
N,+R.A - = -R_-A
_ =k
= R.A
o1+ 2z) (9.21)
A’
R
) SN \
NI' j i —— Rw‘a /
i i R A» -
___ W
=
N )I o = B = =
k)

PucyHoK 9.1 - Cxema ycuaui u 3nopa Hanpa>XeHuii B ce4eHU, HOPMaJIbHOM K NPOA0/IbHOM
ocu nsrnbaemoro npeaBapuUTeIbHO HaNpPAXKEHHOro 3/1IeMeHTa NPU ero pacyeTe No NPOYHOCTU
B CTaauun o6xkatua

9.2.12 PacyeT nNo NPOYHOCTM 3/IEMEHTOB TaBPOBOro M ABYTaBPOBOIO CEYEHMN B CTaauu
npeaBapuUTeNbHOrO 06KaTuA NPOM3BOAAT B 3aBMCMMOCTM OT MOJIONKEHUA TFPAHULbI CXKATOM
30HblI:

a) ecnu rpaHuua CXKaTol 30HbI NMPOXOAMT B MOJIKE (pUCyHOK 8.2, a), T.e. cobnopaetca

ycnosue

Np < Rp -b'sh's - RAs + RscA's, (9.22)
pacyeT NPOMU3BOAAT KaK A1A NPAMOYIO/IbHOMO CEYEHUA WUPUHOW b'f cornacHo 9.2.11;
6) ecnu rpaHMuUa CXKaTol 30HbI NpoxoauT B pebpe (pucyHok 8.2, 6), T.e. ycnosue (9.22) He
cobntofaeTcs, pacyeT NPOM3BOAAT U3 YCNOBUA
Np -ep=Rp - b -x(ho - 0,5x) + Rp(b's- b) - h'{ho - 0,5h'f) + RscA's(ho - @), (9.23)

A
e, =e,TL T M

roe F ., €eop-CM.9.2.11;
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Zs - PacCTOAAHME OT LEHTPA TAMXKECTU CeYEHUA 3eMeHTa [0 PacTAHYTOM (HaMMeHee CKaTow)
HeHanpAraemoi apmaTypbl.

BbicoTy C}KaTOM 30HbI onNpegensatoT no Gopmynam:
a) npu & =x/ho <& (& - cm. 9.2.11)

_-ﬁ\-._g + R__u'l__ - R__:, - ‘-1; —_ R: Eb "_ _ b);'ﬁ r_
X =— _ .

Rob - (9.24)
6) npu & = x/ho > &r
N, +R A TEE_R 4 -R (5L -b),
X = i T =R ’ :
.
R_'._ - b -l_—1 -R:d-i:
Tl =5 (9.25)

PacueT No NPoOYHOCTM HOPMAJIbHbIX CEYEeHUI HA OCHOBe HelnHelHol aedopmaLUoHHOM
mopenu

9.2.13 Mpwn pacyeTe MO MPOYHOCTU HA OCHOBE HENMHeNHOW aedOPMAUMOHHON Moaenu
ycunua u gebopmaumm B Ce4EHUM, HOPMAJIbHOM K NPOAOILHOM OCU 3/IeMeHTa, ONpeaenaioT C
MCNONb30BaHMEM OCHOBHbIX NONOXEHWUM, YKa3aHHbIX B 8.1.20 - 8.1.22.

9.2.14 MNpun pacyeTe HOPMaJIbHbIX CEYEHUM MO MPOYHOCTU (PUCYHOK 9.2) B obliem ciyyae
NCNOJIb3YIOT:

YpaBHEHNA pPaBHOBECMA BHELWHUX CUN U BHYTPEHHUX YCMHMVI B HOpPpMa/ZIbHOM Ce4dYeHUn
3/1EMEHTA

J'I: = E Oy "-lj.' 'Zj:'.' +E. Gj; "-1:; 'Z_:: +z, O ‘_1:.' 'Z:;.';

J - (9.26)
M, =>0,-4y-Z,,+> 0y-4,-Z +>0,-4,-Z_.:
i J i (9.27)
N=>0,-4,;+2 0y-A,+>0,-4,:
i J i (9.28)

YPaBHEHUSA, onpeaenatolme pacnpeaeneHne gebopmaumnii ot 4eUCTBUA BHELHEN HArpy3Ku
Mo CEYEHMIO 3/1eMeHTa

Si T8y +l'zj:: +i'zj_';:;
& ¥ (9.29)

E; =E; +i-Z:;. +i-Z_1.;
& g (9.30)
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1 1
E.=g,+—-Z_ . +—-Z_.:
¥, ¥ -
* ¥ (9.31)
3aBUCUMMOCTM, CBA3bIBAIOWIME HAMPAXEHUS WU OTHOCUTENbHble aedopmauum 6eToHa W
apMaTypbl:
beToHa
Obi = Ep - Vbi - Epi; (9.32)
HeHanpAraemoi apmaTypbl
Osj = Esj - vsj - Egj; (9.33)
HanpAraemom apmaTypbl
Osi = Esi . Vsi(esi + Sspi). (9.32)

PucyHok 9.2 - PacyeTHas cXxema HOPMaJibHOTrO CeYEeHUA NpeaBapUTENIbHO HaNpPAXKEHHOro
Kene3o6eTOHHOro 3nemMeHTa

B ypaBHeHuax (9.26) - (9.34):

Asi, Zsxiy Zsyi, Osi - NAOWAAb, KOOPAMHATbI LLEHTPA TAXKECTU /-r0 CTep)KHA Hanparaemom
apMaTypbl M HaNpAXeHWe B HEM;

esi - OTHOocuTenbHas Aedopmauns j-ro CTEPXKHS HanpAraemor apmaTtypbl OT AENCTBMA

BHELUHEWN HarpysKku;
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espi - OTHOCMTEeNbHasa Aedopmaums npeaBapUTENbHOrO HaNpPAXKEHWA apMaTypbl C y4eTom
OTHOCUTENbHbIX Aedopmauunii notepb NPeABapPUTENbHONO  HAMPAXKEHUs, OTBEeYaKLMUX
paccmaTpMBaeMOM pacyeTHOM cTaanu;

Esi - MoayNb YyNPYrocTu i-ro CTEPKHS HanpAraemom apmaTtypbl;

Vsi - KOIQOUUMEHT YMNPYroctM i-ro CTEPXKHA HeHanpAraeMon apmaTtypbl, OCTa/lbHble
napameTpbl - cm. 8.1.23.

3HayeHns KOIPOUUMEHTOB Vh W Vs ONPeAenAtT Mo yKasaHuMAm 8.1.23, a 3HayYeHusA
K03pDUUMEHTOB Vs - N0 popmyne

0.
V. 5

5 E___. . EE__.__.+ E_-__,:_.:] - (9.35)

9.2.15 PacyeT HOpPMa/bHbIX CEYEHWUI KeNne3obBeTOHHbIX 3N1EMEHTOB MO MNPOYHOCTU
NpPoun3BOAAT U3 YC/IOBUI, NPUBELEHHDbIX B 8.1.24.

9.3 Pacuer npeABapUTeIbLHO HANPAKEHHBIX 3JIEMEHTOB KeJ1€300eTOHHBIX KOHCTPYKIMA
10 NpeAebHBIM COCTOSTHUSIM BTOPOii Tpynibl

O6wume nonoxeHunsa

9.3.1 PacyeTbl No NpenenbHbIM COCTOAHMAM BTOPOM FPYNMbl BKAKOYAIOT:
pacyeT No 06pa3oBaHuUIO TPELLMH;

pacyeT No pPacKpbITUIO TPELLUH;

pacyeT no aedbopmaumsam.

9.3.2 Pacuyetr no 06pa3oBaHUIO TpewMH NPOU3BOAAT Korga Heobxogmumo obecneuntb
OTCYTCTBME TPELLMH, 3 TaKkKe KaK BCMOMOraTe/bHblM NpU pacyeTe No PacKpbITUIO TPELWMH U Mo
aebopmaumam.

TpeboBaHMA MO OTCYTCTBUIO TPELWMH NPeabABAAOT K NpeaBapUTENbHO HAMPAXKEHHbIM
KOHCTPYKLUMAM, Y KOTOPbIX NPU MOSHOCTbIO PACTAHYTOM CEYEHUM AOJKHA ObiTb obecneyeHa
HEMPOHMLLAEMOCTb (HAaxOAALWMXCA NOA AABNEHUEM KUAKOCTU WAM Ta30B, MCMbITbIBAKOLWMX
BO34ENCTBME pagMauUMmM U T.N.), K YHUKAZIbHbIM KOHCTPYKLMAM, @ TaKKe K KOHCTPYKUMAM npwm
BO34,EMCTBUN CUNbHO arpeccMBHOM cpeapbl.

9.3.3 MNpu pacyete nNo obpas3oBaHWIO TPEWMH B LENAxX MX HegonyuieHua KosboduumeHT
HaZLeXXHOCTM MO Harpyske nNpuHUMatoT vy > 1,0 (Kak npu pacyete no npoyHocTtu). MNpu pacuete
MO PACKPbITUIO TpewuH u no gebopmaumam (BKAKOYAA BCMOMOraTe/lbHbIM pacyeT Mo
06pa3oBaHUIO TPELLMH) MPUHUMAIOT KOIDDULMEHT HAZEKHOCTM NO Harpyske yr= 1,0.

9.3.4 PacyeT usrmbaembix NpeaBapuUTENIbHO HAMPAMKEHHbIX 3/1IEMEHTOB MO MNpeaesbHbIM
COCTOAHMAM BTOPOM rPynnbl NPOM3BOAAT KaK MPWU BHELEHTPEHHOM CXATUWM Ha COBMECTHOe
OENCcTBME YCUAWIM OT BHEWHeW Harpyskm M u npofonbHou cunbl Np, paBHOW ycuauio
npeaBapuTeNbHOro 06xatma P.
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PacueT npeaBapUTeNbHO HANPAMXKEHHDbIX }Kee306eTOHHbIX 31eMeHTOB No 06pa3oBaHUIO U
PaCKpbITUIO TPELUUH

9.3.5 PacyeT npeaBapuTeNbHO HANPSMKEHHbIX W3rMbaemblX 3/1EMEHTOB MO PACKPbITUIO
TPELWMH NPOM3BOAAT UCXOAA M3 ODOLUMX NONOXMKEHWUM, YKasaHHbIX B pa3gene 8.2 U C y4yeTom
yKasaHuit 9.3.6 - 9.3.10.

OnpepeneHne MoMeHTa 06pa3oBaHMA TPEWMH, HOPMa/JbHbIX K MNPOAONbHON OCU
anemeHTa

9.3.6 U3rnbatowmit momeHT M Npy 06pa3oBaHNM TPeLLMH B 06LLLEM CyYae onpeaensaeTca
no aedpopmaumoHHON mogenn cornacHo 9.3.10. [onyckaetca A48 MNPOCTbIX CEYEHUM
(NpsAMOYronbHOro M TaBPOBOrO CEYEHWUI C aPMATYPOM, PACMONONKEHHOM Y BEPXHEN U HUMKHEN
rpaHen ceyeHWA, C MOJKOM B CXKATOW 30HE) onpenenaTb MOMEHT TpelwmHoobpasoBaHuA
cornacHo 9.3.7.

9.3.7 OnpegeneHve MOMEHTa 06pa3OBaHMA TPEWWH MNPOU3BOAAT C YYETOM Heynpyrux
Aedbopmaunin pactaHyToro 6etoHa cornacHo 9.3.8.

[onyckaeTcs MomeHT 06pa3oBaHuMA TPeLWUH onpeaensaTb 6e3 yueta Heynpyrux gedpopmaumii
pacTAaHyToro 6eTtoHa, npuHMman B8 opmyne (9.36) Wy = Wreq. Ecnvt npm 3Tom ycnosums (8.118) u
(8.139) He ya0BNETBOPAIOTCA, TO MOMEHT 06pa30BaHMA TPELLUH CieayeT onpeaenaTb C y4eTom
Heynpyrux gedbopmaumi pactaHyToro 6eToHa.

9.3.8 MomeHT o06pasoBaHMA TPeEWMH nNpeaBapuUTeNIbHO HaMNpPAXKEHHbIX MU3rnbaemsbix
3N1eMEHTOB C y4eTOM Heynpyrnx aepopmaumin pactaHyToro 6eToHa onpeaenatoT no popmyne

Mecrc = Rotser - Wpi £ P - €gp, (9.36)

roe Wp - MOMEHT COMpPOTMBAEHUA NPUBEAEHHOTO CEYEeHUA ANA KpalHero pacTAHYTOro
BOJIOKHA C YY4ETOM NON0XKeHun 8.2.10;

€sp = €op + ' - PACCTOSAHME OT TOYKU NPUNOMNKEHUA YCUAUS NpeaBapUTeNbHOro 06xkatna P oo
AAPOBON TOYKM, Hambosee yAaaneHHOW OT PacTAHYTON 30Hbl, TPELWMHOOOpPa3oBaHUE KOTOpPOW
nposepseTcs;

€op - TO XKe, 40 LEeHTPa TAXKECTU NpUBeaAEHHOIo cevyeHnsa,

r - pacCtoAHUE OT LLeHTPa TAXKECTU NpunBegeHHOro ce4eHna Ao ﬂﬂ,pOBOI‘Z TOYKMH,

= (9.37)

B dopmyne (9.36) 3HAK «NAOC» MNPUHMMAIOT, KOTAQ HamnpaB/ieHMA BPalLeHMA MOMEHTOB P -
€sp W BHELWHero usrnbarowero MomeHTa M NpOTUBOMONOXKHbI; KMUHYC» - KOrAa HanpasaeHuA
COBNAaAaAloT.

3HaueHUss Wred U Ared ONPEAENAIOT COrNACHO YKa3aHMAM 8.2.
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Ona NnpAMOYronbHbIX CEYEHUM U TaBPOBbIX CEYEHWUI C NOJIKOWN, PACMNOJIOKEHHOW B CKATOM
30He, 3HayeHne W, npu [encTtBMM MOMEHTA B MNIOCKOCTM OCM CMMMETPUM AO0MyCcKaeTcA
onpeaenatb no ¢opmyne (8.122).

9.3.9 Ycunme Nee npu 06pasoBaHUKM TPeWwMH B LEHTPaANbHO PacCTAHYTbIX 3/ieMeHTax
onpegaenaoT no ¢opmyne (8.131) 8.2.

9.3.10 OnpepeneHne MomeHTa o06pasoBaHMA TPEWWMH Ha OCHOBE HEeANHENHOM
AedbopmMaLMOoHHOM Mogeny NPoM3BOAAT UCXoAA U3 OOLLMX MOJIOXKEHUN, NPUBEAEHHbIX B 6.1.24,
9.2.13 - 9.2.15, HO C y4eTom paboTbl 6eTOHa B PACTAHYTON 30HE HOPMaNIbHOIO CeyvyeHus,

onpeaensemon AMArpamMMoin COCTOAHWMA pacTaHyToro 6eToHa cornacHo 6.1.22. PacyeTHble
XapaKTePUCTUKN MATEPMAIOB MPUHUMAIOT ANA NPEAEbHbIX COCTOAHUI BTOPOM rpynnbi.

3HayeHne M onpenensatoT U3 peLleHns CUCTEMbl YPaBHEHUN, NpeacTaBieHHbIX B 9.2.13 -
9.2.15, NPMHUMAs OTHOCUTE/IbHYIO AedopMaLnto BETOHA Eptmax Y PACTAHYTOM FPaHN 31E€MeHTa
OT [OeNcTBMS BHELWIHEW Harpysku, paBHOW MpeaesibHOMY 3HAYEHUIO OTHOCUTE/IbHOM
aedopmaunmn 6eToHa Npu PACTANKEHUN Eptui, ONPEAENAEMOMY COMNACHO yKasaHmMaAM 8.1.30.

PacuyeT WWMPUHDbI PacKpbITUA TPELLUH, HOPMAJIbHbIX K NPOAONAbHOI OCU 31IeMeHTa

9.3.11 LUKMpKHY pacKpbITUA HOPMasbHbIX TPewuH onpeaenawT no dopmyne (8.128), B
KOTOPOM 3HauyeHMe HaMNpPsXKEHWN Os B PACTAHYTOM apmaTtype u3rnbaemblx NpensapuTenbHO
HaNpPAXEeHHbIX 31eMEHTOB OT BHELUHEW Harpy3Kku onpeaensatoT no popmyne

M, (h-y,) N,
g.=| —————————|-t,.

L L Apes | (9.38)

roe lred, Ared, Yc - MOMEHT WHepUWUW, NAOWAAb MNPUBEAEHHOrO MOMEPEeYHOro CcevyeHus
3/IEMEHTa N PacCcToAHME OT Hambosiee CXKATOro BOJIOKHA A0 LEHTPa TAKECTU NPUBEAEHHOrO
ceyeHus, onpegensemble C y4eTOM NAOLWAAM CEYEHUA TOSIbKO CXKaTOM 30HbI 6eTOHa, Naowage
CEeYEHUS PaACTAHYTOM W CXATON apmaTypbl COriacHo 8.2.27, NPUHMMan B COOTBETCTBYHOLLMX
dopmynax 3HayeHua KoappuLMeHTa NPUBEAEHMA apMaTypbl K BETOHY 052 = Ois1.

N, - ycunue npegsaputenbHoro obxxatuma (9.3.4);

Mp - n3rnbatowmii MOMEHT OT BHELLHEM Harpysku U ycunva npeaBapuTtenbHoro obxkatms,
onpeaensembin no popmyne

Mp =M= Np * Cop, (9.39)

rae €op - PaCCtoAHMNE OT TOYKU NPUNOKEHUA YCUANA NpenBapuTesibHOro o0b6xkaTtua Np pale)
LEeHTPa TAXKECTN NnpuBeaeHHOro ce4eHunA.

3HakK «MUHYC» B popmyne (9.39) NpMHMMALOT, KOraa HanpasaeHUA BPaLWeHUn MOMEHTOB M 1
Np - eop HE COBNAAAIOT, U «MAKOCY - KOTAa COBMaAaloT.

[lonyckaeTcs Hanps»eHue s onpeaenste no opmyne
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M-N,(z—e,
g, = : :

) Z- 4 : (9.40)

roe z - pacCtoAHne OT UEHTPpa TAXKECTU apMaTypbl, pacnonomeHHoﬁ B paCTﬂHyTOﬁ 30He
ceyeHunAa, o0 TOYKU NPUNoKEHUA paBHO,CI,eﬁCTByPOLLI,eﬁ ycmnmﬁ B CXKaTOW 30He /1IEMEHTQ,

€sp - PACCTOAHNE OT LLEeHTPA TAXKECTU TOWM e apMaTypbl 40 TOYKU NMPUNOKEHUNA YCUNTUA Np.

[lna 3NeMeHTOB NPAMOYro/bHOrO MOMEepPeYHOro CeYeHMsa Npu oTcyTCcTBUM (Mnm 6e3 yyeTa)
C)KATOM apmaTypbl 3HAYEHUe Z onpeaenaioT no popmyne

z=ho - xn/3. (9.41)

rae Xy - BbICOTa CATOWM 30HbI, onpeaensemas CornacHo 8.2.28 ¢ y4eTom AeNcTBus ycuama
npegBaputenbHoro o6xatma Np.

Ana anemeHTOB npPAMOYroabHoOro, TaBpoBoro (C MONIKON B CrKaTOM 30He) 1M ABYTaBpOBOro
nonepe4vyHoro ce4yeHMAa gonycKkaetTcAa 3Ha4YeHNeE Z NPUHNUMATb PaBHbIM 0,7h0.

HanpsaxeHus os, onpeaensaemble no ¢opmynam (9.38), (9.40), He A0MKHbI NpeBbIWATb (Rs,ser -

Osp).
PacueT npeaBapuUTe/IbHO HaNPAXKEHHbIX XKee306eTOHHbIX 3/1eMeHTOB No Aedopmaumnam

9.3.12 PacueT npeaBapuUTeNbHO HaAMPSAMKEHHbIX 3/1eMeHToB No Aedopmaumsam NpousBoanaT
COr/1TacHO yKasaHuin 8.2.19 - 8.2.32 1 C y4ETOM AO0NOJHUTE/IbHbIX YKa3aHuit 9.3.13 - 9.3.15.

9.3.13 MMoNHY KPUBU3HY M3rMbaembix NpeaBapuUTESIbHO HaMpPAXKEHHbIX 3/1eMEHTOB ANs
BbIYMCNIEHUA UX NPOrMboB onpeaenAlT Mo yKasaHuAm 8.2.24, Npu 3TOM 3HaYeHUA KPUBU3H

1y 1y (1)
b ) |

7

YyCUANA NpeaBapuUTeNbHOIO 063KaTus.

Y1y Ui popmynax (8.140), (8.141) onpedensioT Mo yKasaHMAM 9.3.14 ¢ yyeTom

[lonyckaetca npu onpeseneHuu KpPUBM3HbI y4UTbIBATb BAMAHME AedOpPMaLMN yCcaaKku
nonsyyectn 6eToHa B CTaauMN NpeaBapuTeIbHOrO 06XKaTUS.

9.3.14 KpuBu3Hy nsrnbaembix npensapuTelbHO HanpsaXeHHbIX 31eMeHToB 1/r oT geicteua
COOTBETCTBYIOLLMX HArpy3oK onpeaenatoT no popmyne

1 JI—_TF ]

r D (9.42)

SF

raoe M - n3armbatoLwmin MOMEHT OT BHELUHEN HarpysKu;
Np W eqp - yeunmne npenBapuTebHOro 06:KaTua U ero SKCLEHTPUCUTET OTHOCUTENIbHO

LLeHTPa TAXKECTUN NpuBedeHHOro nonepevyHoro ce4eHnA saIemMeHTa,;
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D - n3rnbHana »ecTKoCTb NPMBEAEHHOIO NOMNEPEYHOro CEYEHMA SIEMEHTA, onpeaensemas no
YyKasaHuAM 8.2 KaK ANA BHELEHTPEHHO CXaToro ycuanmem npeasapuTesibHoro ob6rKatus
3/1eMEHTA C y4eTOM M3rnbatoero MOMeHTa OT BHELLUHEN Harpy3Kku (pPUCyHoK 9.3).

a o
A'u
'\ M €, O =eE,
7
" N, .
—r— 0, 't E,
Ay = e
%
_“<
~ ] i : - P4 1
/ / ! /
Z
/
ew
N M O
[ q;-tm‘sud
.4,«,2

1 - ypoBeHb LeHTpa TAXKEeCTU npuseaeHHoro 6e3 yyeTta pacTAHYTOM 30HbI 6ETOHa NONepeYHoro ceyeHuns

PucyHok 9.3 - MpuBeaeHHOe nonepevyHoe ceyeHune (a) u cxema HanpAXKEHHO-
AedOopMUPOBAHHOIO COCTOAHUA U3rnbaemoro npeaBapuTEIbHO HaNPAXXEHHOro 3/1eMeHTa C
TpewmHamu (6) npu ero pacuete no gepopmauyumam

9.3.15 KpuBM3HY u3rMbaembix npeaBapuUTENbHO HAMPAXKEHHbIX 3/IEMEHTOB A0MycKaeTca

onpeaenatb no popmyne

1 M —_"-."_5 -z,
ro E_ oA -z2(hy—xy) )

(9.43)

rOe Zp - PACCTOAHWE OT TOYKMU MPUNONKEHUSA YCUAUA NPeLBapPUTENbHOrO 06XKaTUA L0 TOYKM
NPUIOXKEHUA PAaBHOAENCTBYIOLLEN YCUINI B CXKATOWN 30HE;

Z - paccTofHMEe OT LEHTpa TAMKECTM pPacTAHYTOM apmaTtypbl A0 TOYKM MPUIOXKEHUN
PaBHOAENCTBYIOLLEN YCUNIA B CKATOM 30HE;

XN - BbICOTA CXKATOM 30HbI C Y4ETOM B/IMAHWUA NPeABapUTENIbHOTO 06XKaTUA.
BblcoTy crKaTolh 30HbI ONpeaenarT Kak ana usrnbaembix anemeHToB 6e3 npegHanpaXKeHUA
N,
I+—-z.

- p

COrIacHO 8.2.28 C YMHOXEHWEM 3HAYEHUS s Ha
3HayeHus z, U Z ONYyCKaeTcA onpeaenaTb, NPUHMMAsA PAcCTOAHUE OT TOYKM

NPUNOXKEHUA PAaBHOAEWUCTBYIOLLEN YCUNIM B CKATOM 30He A0 Hambosee CKaTOro BONOKHA
ceyeHua pasHbim 0,3ho.

OnpepeneHne KpUBU3HbI NpPeaBapUTENIbHO HANPAMKEHHbIX 3/1eMEHTOB Ha OCHOBe
HeAMHeWnHOU AedOopMaLUOHHOI moaenu
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9.3.16 TosHYyO KpUBM3HY M3rMbaembix MNpenBapUTENbHO HaMNPAMKEHHbIX 3/1eMEeHTOB Ha
yyacTKax 6e3 TpelwMH B PacTAHYTOM 30He ceyeHusa onpegensatoT no dopmyne (8.140), a Ha
y4acTKax C TpelmMHaMn B PacTAHYTOMN 30He ceveHus - no popmyne (8.141).

3HayeHUs KpuBM3H, BXoaawmx B dopmynbl (8.140) u (8.141), onpenenatoT U3 pelleHus

CUCTEMbI ypaBHEHWUI (9.26) - (9.34) ¢ yyeTom yKasaHui 9.2.13. Mpu 3TOM ANA I/1EMEHTOB C
HOPMaNbHbIMU TPEWwUHAMN B PACTAHYTOW 30HE HaMNpsAKeHWe B Hanparaemolr apmaTtype,
nepecekatoLLei TpeLmHbl, onpeaenaoT no popmyne

-

O, = E +E:.' . E:_5.' i Vi
v Vs / (9.44)
a B HEHanpsAraemom apmatype
E_-&.
g, =—-.
Vg (9.45)
1
W, = —
1+08 ———
rae ek (9.46)

348€ecChb Esifj)crc - OTHOCUTENIbHAA AedopmaLma pacTAHYTON apmaTypbl B CEYEHUN C TPELLUHOM
OT AEeNCTBUA BHELLHEN Harpy3Kun cpasy nocse ob6pasoBaHmnA TPELMH;

Esij) - YCPeAHEHHble OTHOCUTENbHble AedOopMaLUKN PaCTAHYTON apmMaTypbl, NepecekatoLen
TPEeLWMHbI, B pacCMaTpMBaeMon CTaguu;

Zspi - OTHOCUTENBbHAA Aedopmauma NnpesBapmUTENbHOrO HaNPAXKeHUA apMaTypbl.

Mpn onpeaeneHnn KPUBU3HbI OT HEMPOAONKUTENIbHOTO AeNCTBMA Harpy3ku B pacyeTe
MCNONB3YIOT AMarpaMmbl KPAaTKOBPEMEHHOTo AedOpMMPOBAHUA CXKATOMO M PACTAHYTOro
6eToHa, a Npu OnpeaeneHUn KPWMBM3HbI OT NPOAO/IKMUTENbHOIO AEWUCTBUA HArpysku -
Anarpammol AAUTENbHOTO AedopMUPOBaHMA BETOHA C PACYETHbIMU XapaKTepPUCTUKaMKU ANA
npeaesibHbIX COCTOSIHUIM BTOPOW rpynnbl.

10 KoHcTpyKTHBHBIE TPeOOBAHUA
10.1 O01mme moJI0KeHU S

10.1.1 Ona obecneyeHns 6e30MacHOCTM M IKCMAYaTALMOHHOM MPUroAHOCTM OGETOHHbIX W
enes3obeToHHbIX KOHCTPYKUMIA NoMuMo TpeboBaHWI K pacyeTy creayeT TakkKe BbIMOJHATb
KOHCTPYKTUBHbIE TpeboBaHMA K reOMETPUYECKMM pa3mepam U apMUPOBaHUIO.

KOHCTpYKTUBHbIE Tpe6OBaHMFI YCTaHaBAMBAKOT ON1A4 TeX C/lydaeB, Korga: pacy4eTom He
npeacrasaaeTca BO3MOXKHbIM A0CTAaTOYHO TOYHO U onpeaesieHHO MOJIHOCTbKO rapaHTUPOBaATb
conpotTnsaeHmne KOHCTPYKUMKU BHEWWHUM HArpyskam v BO3,D,€I‘;1CTBMF|M;

KOHCTPYKTUBHbIE TpebOoBaHMA ONpeaenstoT rpaHUYHbIe YCI0BUA, B Npeaeiax KoTOPbIX MOTyT
6bITb MCNO/Ib30BaHbI MPUHATbLIE PACYETHbIE NONOMKEHUA;
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KOHCTPYKTUBHble TpeboBaHuMAa obecneynBatoT BbIMONHEHWE TEXHONOMMU U3rOTOBAEHUA
GETOHHbIX M }Kene306eTOHHbIX KOHCTPYKLUMNA.

10.2 TpeGoBanusi kK reoMeTpUYECKNUM pa3Mepam

10.2.1 FeomeTpuyeckme pasmepbl BETOHHBIX U KeNe306eTOHHbIX KOHCTPYKUMA AOJ/KHbI
ObITb He MeHee BeIMYNH, 0becneymBatoLLmX:

BO3MOXHOCTb pPa3MeLLeHUs apmaTypbl, aHKEPOBKM M COBMECTHOM paboTbl ¢ 6eToHOM, C
yyeTom TpebosaHui 10.3;

orpaHuYeHue rMbKOCTM CXKATbIX 3NEMEHTOB;
Tpebyemble NoKasaTenn KayecTBa 6eToHa B KOHCTPYKLUMK (FTOCT 13015).

10.2.2 Pa3mepbl CeYEeHWU BHELIEHTPEHHO CXKaTblX 3/1E€MEeHTOB Ana obecneyeHusa ux
YKECTKOCTM pekoMeHAyeTca NPUHUMaTb TaKMMK, YTOBbI UX TMBKOCTDL lo/i B NtoboM HanpasaeHUn
He npesbiwana:

200 - anA enes3o0b6eToHHbIX 31eMeHTOB;
120 - ANA KONOHH, ABAIOWMXCA SNeMEHTAMM 34aHNI;
90 - anA 6ETOHHbIX 3/1eMEHTOB.

10.2.3 B KOHCTPYKUMAX 34aHUA N COOPYXKEHUN cnedyeT NpeaycmaTpmBaTb MX paspesky
NOCTOAHHBIMW WU BPEMEHHbIMU TeMNepaTypHO-yCaA404YHbIMWN LUBAMM, PACCTOAHMA MeEXKAay
KOTOPbIMM Ha3Ha4yaloT B 3aBUCMMOCTM OT KJAMMATUYECKUX YCNAOBWUIA, KOHCTPYKTMBHbIX
0COBEHHOCTEN COOpPYKEHUA, NOCNEA0BaTENBHOCTU NPOM3BOACTBA PAaboT U T.M.

MpyM HepaBHOMEpPHOW oOcagKke ¢yHAAMEHTOB cneayeT npeAycMmaTpuBaTb pasgeneHune
KOHCTPYKLMIA 0Caf04HbIMM LBAMM.

10.3 TpeGoBanusi K apMUPOBAHUIO

3awumansili cnoli bemoHa

10.3.1 3awuTHbIN chon 6eToHa gonxeH obecneunBsaThb;
COBMECTHYIO paboTy apmaTypbl c 6eToHOM;

aHKepOBKy apmaTypbl B 6eTOHe U BO3MOMKHOCTb YCTPOWMCTBA CTbIKOB apMaTypHbIX
3/1EMEHTOB;

COXPAHHOCTb apmaTypbl OT BO3AENCTBMIA OKpyKatowen cpeabl (B TOM Yncie Npu Haanymm
arpeccuBHbIX BO3AENCTBUIN);

OFHECTOMKOCTb KOHCTPYKLUA.

10.3.2 TonwmHy 3aWwmTHOro cnoAa 6eToHa cneayeT NPUHMMATL Ucxoaa w3 TpeboBaHUM
HacToAWeEero pasgena C Y4eTOM POAM  apMaTypbl B KOHCTPyKUuuAX (pabouyas wan
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KOHCTPYKTUBHAA), TUNA KOHCTPYKUMI (KOMIOHHbI, NAWUTbI, 6anku, anemeHTbl GyHAAMEHTOB,
CTEHbI M T.MN.), AMAMETPa 1 BUAA apMaTypbl.

MWHUMaNbHbIE 3HAYeHUA TONWMHbLI cnoAa 6eToHa paboyeit apmatypbl (B TOm uucne
apMaTypbl, PaACNONOXEHHON Yy BHYTPEHHUX TPAHEN MOJ/bIX 3/1EeMEHTOB KOJ/bLEBOro WU
KopobuaToro ceyeHus) cneayet NPUHUMATL No Tabaunue 10.1.

Ons cOOpPHbIX 3/1EMEHTOB MWHMMA/IbHbIE 3HAYEHWUS TOJIWMHbI 3alKUTHOrO cioa 6eToHa
paboyei apmaTypbl, yKasaHHble B Tabaumue 10.1, yMeHbLIAT Ha 5 mm.

[NnA KOHCTPYKTMBHOM apmaTypbl MWHUMa/bHblE 3HAYEHMA TOJ/WMHbI 3aWMTHOTO COS
6eToHa NPUHMMAIOT Ha 5 MM MeHbLLIe MO CPAaBHEHUIO ¢ TpebyeMbiMK gna paboyel apmaTypbl.

Bo Bcex cnyyasx TOAWMHY 3aWMUTHOrO cnos 6eToHa cnedyeT TaKkKe MPUHMMaTb He MeHee
AVaMeTpa CTEePXKHA apMaTypbl U He meHee 10 mm.

B 04HOC/NIONHbIX KOHCTPYKLUMAX U3 JIEFTKOrO U NOPU30BaHHOIo 6eTOHOB KiaccoB B7,5 1 HUxKe
TO/WMHA 3aWUTHOrO CNOA AO/IKHA COCTaBNATb He meHee 20 MM, 3@ A1 HAPYKHbIX CTEHOBbLIX
naHenen (6es daKtypHoro cnos) - He MeHee 25 MM. B OAHOCNOMHbIX KOHCTPYKUMAX M3
A4enctoro 6eToHa TONLWMHA 3aLLUTHOTO CNOA BO BCEX CAYYaAAX MPUHUMAETCA HE MeHee 25 MM.

Tabnunua 10.1

TonwmHa 3aWwmTHOro csoA

Ne n.n. YcnoBuA skcnayaTauum KOHCTPYKUMIA 34aHUI
6eToHa, MM, He MeHee
1 |B 3aKpbITbIX MOMELLEHUAX NPU  HOPMAJbHOM W MNOHUMKEHHOWN 20
B/IaXKHOCTU
2 |B 3aKpbITbIX NOMELLEHMAX MPU MNOBbILEHHOW BAAXKHOCTM (nNpu 25

OTCYTCTBUUN OOMNONHUTENbHbIX 3alUUTHbIX MepoanHTMVl)

3 |Ha oTkpbITOM BO3ayxe (Npw OTCYTCTBUM SOMNOJAHUTE/bHbIX 3ALLUTHBIX 30
MeponpuATUiA)
4 |B rpyHTe (npu  OTCYTCTBUWM  AOMNOJIHUTENbHbIX  3ALUMUTHbBIX 40

MepPoNpUATUIA), B GyHAAMEHTaX Npu HaM4mMm 6ETOHHOW NOArOTOBKM

10.3.3 ToawmMHa 3aWMTHOro cnoAa 6eToHa Yy KOHUOB npeaBapuUTENbHO HaMPAXKEHHbIX
31EMEHTOB Ha A/IMHEe 30Hbl Nepeaayn HanpsaKeHui (cm. 9.1.11) AOAXKHA COCTaBAATb HE MeHee
3d n He meHee 40 MM - oNA CTEPXKHEBOM apMaTypbl U He meHee 20 MM - ANA apMaTypHbIX
KaHaToB.

[lonyckaeTca 3alWMTHbIA CNOW 6eTOHA ceyeHuA y OMnopbl ANA HanpAraemon apmaTtypbl C
aHKepamuM W 6e3 HWUX NPUHUMATb TaKMM Ke, KaK [A/1A CcevyeHMA B MNponete Ans
npeAHanpsaXeHHbIX 3/1IEMEHTOB C COCPEeAOTOYEHHOWN Nepesayen ONOPHbIX YCUAUMA NPU HAANYUM
CTa/IbHOW OMOPHOW [AeTanu W KOCBEHHOM apmaTypbl (CBApHbIX MOMEPEYHbIX CETOK MK
OXBATbIBAOWMX NPOAO/AbHYIO apMaTypy XOMYTOB), YCTAaHOBJIEHHbIX COMNACHO YKa3aHMAM M.
10.3.20.
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10.3.4 B anemeHTax C Hanpsaraemon NPoOAO/IbHOM apmMaTypol, HaTArMBaemoi Ha 6eToH U
pacrnonaraemon B KaHanax, PacCToAHME OT MOBEPXHOCTU 3/IEMEHTa A0 MOBEPXHOCTM KaHana
cnenyet NPUHMMATb He meHee 40 MM M He MeHee LLIMPUHbI (AnameTpa) KaHana, a 40 60KOoBbIX
rpaHeln - He meHee NONOBUHbI BbICOTbI (AMameTpa) KaHana. Mpu pacnonoxKeHnUn Hanparaemom
apmaTypbl B Ma3ax WM CHApPYXM CEYEHUA 3/1eMeHTa TO/IWMHA 3alMTHOro cnoA 6eToHa,
obpasyemoro nocnegyowmm TOPKPETUPOBAHNMEM MAM MHBIM Cnocobom, cneayeT NPUHUMMATb
He meHee 20 mm.

MUuHUMasbHbIEe PACCMOAHUA MeXOy CMePHAMU apMamypebl

10.3.5 MuHMManNbHbie pPaCCTOAHMA B CBETYy MEXKAY CTEepPKHAMWU apmaTypbl cneayet
NPMHUMATb TaKMMK, 4YTOObI obecneyntb COBMECTHYO paboTy apmaTtypbl C OGETOHOM MU
KayecTBEHHOE M3roTOB/IEHWE KOHCTPYKUMI, CBA3AHHOE C YKNAAKOW U YyNAOTHEHUEM BETOHHOM
CMecH, HO He MeHee Hanbonbllero AnameTpa CTEPXKHA, a TAKKE HE MeHee:

25 Mm - NPU rOpnu3oHTaZIbHOM NI HAKZTOHHOM NOJTIOXKEHUN CTep)KHel;i npu 6eTOHMpOBaHMM -
AanAa HUXKHEN apmaTtypbl, pacnonomeHHoﬁ B O4AVH UNn ABa pAAaa,

30 mm - TO e, ONA BEPXHEN apMaTypbl;

50 MM - TO Ke, MpW PaCNONOXKEHUN HUXKHEW apmaTypbl 6onee yem B ABa pada (Kpome
CTEPXKHEN [ABYX HMMKHUX PAAOB), @ TaKXKe MpPU BEPTUKANIbHOM MONOMKEHUU CTEPXKHEN Npwu
6eToHMpPOBaHUY,

MpY CTECHEHHbIX YC/NIOBUAX AOMNYCKAETCA pacnosnaraTb CTEPXKHM rpynnamu - nyykamu (6es
3a30pa mexay HUMM). Mpu 3TOM PAcCTOSHUA B CBETY MEXAY NyYKamMu LO/KHbI ObiTb TaKKe He
MeHee NPMBEAEHHOro AMameTpa CTepP’)KHA, SKBMBAJIEHTHOrO MO MJIOWAAM CeYeHUA My4yKa

apmaTtypbl, MPMHUMAEMOrO PaBHbIM , Tae dsi - AMaMeTp OOHOro CTEPXKHA B

NMy4YKe, 1 - YACNO CTEPXKHEN B MNy4Ke.

[MpodoneHoe apmuposaHue

10.3.6 B kene3o0beTOHHbIX 3/eMeHTax nAoWwanb CeYeHUA NPOAOAbHOM PACTAHYTOM
apMmaTypbl, @ TAKKe CKaToW, ecnn oHa TpebyeTca no pacyety, B MPOLLEHTax OT NAOLWAAM
ceyeHns b6eToHa, paBHOM NPOU3BEAEHMUIO LUMPUHbI NPAMOYFO/IbHOIO cevyeHmna NMbo WMPUHDI
pebpa  TaBpoBOro  (4BYTAaBPOBOrO) cevyeHMs  Ha  paboyydo  BbICOTY  CeYeHwus,
A
i, =——-100%

) -h,
: cnepyet NPMHMMATb He MeHee:

0,1 % - B M3rnbaemblx, BHELEHTPEHHO PACTAHYTbIX 3/IEMEHTAX U BHELEHTPEHHO CXKaTbIX

anemeHTax npu rmbkoctu - lo/i < 17 (ana npamoyronbHbIx cedeHnin lo/h < 5);

0,25 % - BO BHELLEHTPEHHO CXaTbIX 3/IeMeHTax npu rmbkoctu lo/i > 87 (Ana NPAMOYroibHbIX
ceyeHun lo/h > 25);
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Ana nNpomMexKyTo4YHbIX 3HAYeHU TMOKOCTM 3NEeMEeHTOB 3HauvyeHue Us onpeaenarT no
MHTEPNONALUNN.

B anemeHTax c Npoao/bHON apMaTypOn, PacnoIoKeHHON PaBHOMEPHO MO KOHTYPY CeYeHus,
a TaKXe B LEHTPa/NbHO PaACTAHYTbIX 3/EMEHTaX MMHUMAJbHYIO Naowagb CeyeHua BCel
NPOAO/IbHOM apmaTypbl ciedyeT NPUHUMATbL BABOE 6ONbLUEN YKAa3aHHbIX Bbille 3HAYEeHUA U
OTHOCUTb €€ K MNOJIHOW NoWwaamn cedeHns 6eToHa.

10.3.7 B 6eTOHHbIX KOHCTPYKUMAX cneayet NpeaycMaTpuMBaTb  KOHCTPYKTUBHOE
apMupoBaHue:

B MECTax Pe3KOro MU3MeHEHUA Pa3MepPOB CeYEHUS 3EMEHTOB;
B BETOHHbIX CTEHaX Mo, U Haj npoeMamu;

BO BHELLEHTPEHHO CXKATbIX 3/IEMEHTAX, PAacCYNTbIBAEMbIX MO NpoyHocTM 6e3 yyeTa paboTbl
pacTaHyToro 6eTOHa, y rpaHen, rae BO3HMKAKT PacCTArMBalOWME HAMPAXKEHUA; NPU 3TOM
K03 PUUMEHT apMUPOBaHUA s NPUHMMAIOT He meHee 0,025 %.

10.3.8 B kene306eTOHHbIX JIMHENHbIX KOHCTPYKUMAX M NAMTax Hambosnbline paccToAHUSA
MeXAy OCAMW CTEpPXKHEW NpPoAONbHOM apmaTypbl, obecneumnsatowme 3dpdeKTUBHOE
BOB/ieYyeHMe B paboTy 6eToHa, paBHOMEPHOE pacrnpeseneHne HanpaxKeHu u gepopmauni, a
TaK)Xe OrpaHMYeHmne WNPUHbI PACKPbITUA TPELWMH MEXKAY CTEPXKHAMM apMaTypbl, AO0MKHbI ObITb
He 6onee:

B }Kene306eToHHbIX 6anKkax n NauTax:

200 mm - Npu BbicOTe NonepeyHoro ceveHma h < 150 mm;

1,5h n 400 mm - Npu BbicOTe NonepeyHoro cevyeHms h > 150 mm;

B }Ke/1e306eTOHHbIX KOJIOHHAX:

400 mMm - B HaNpaBAeHUU, NepneHANKYNAPHOM MJIOCKOCTU U3rnba;
500 mm - B HanpaB/aeHMM NAOCKOCTU n3rmba.

B Kenes3obeTOHHbIX CTEHax PacCTOSHUA MeXAy CTEePXKHAMW BEPTMKA/SIbHOM apmaTypbl
NPUHUMAIOT He bonee 2t n 400 mm (t - TONLLIMHA CTEHbI), @ TOPU30HTa/IbHOM - He 6onee 400 mm.

10.3.9 B 6ankax un pebpax wmpuHon 6onee 150 mm 4YnMcno Npoao/bHbIX PAaboOUNX PACTAHYTbIX
CTEP’KHEN B MONEPEYHOM CEYEHUN AOIKHO ObiTb He meHee AByX. MNpu wWupuHe snemeHTa 150
MM U MeHee [OMNycKaeTCcA YCTaHaB/AMBATb B MOMEPEYHOM CEYEHUM OAMH NPOLOJIbHbIN
CTEPKEHD.

10.3.10 B 6ankax 4o onopbl cneayet 40BOAUTL CTEPKHM NPOAOAbHOM paboyen apmaTtypsbl C
NA0OWaAblo ceyeHma He meHee 1/2 naowaamn cevyeHus CTepsKHel B NpoaeTe U He MmeHee ABYX
CTEPXKHEN.
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B nauTax 4o onopbl cneayeT A0BOAUTL CTEPXKHM MPOAO/bHON paboyelt apmaTtypbl Ha 1 m
WMPKHbI NAUTbI C NAOWAAbI CeYeHUs He MeHee 1/3 nnowagm ceyeHua cTepskHel Ha 1 m
LUMPWHbI NIUTbI B NpOJIETe.

llonepe4yHoe apmuposaHue

10.3.11 MNMonepeyHyto apmaTypy cnegyeT yCTaHaBAMBATb MCXOAA M3 pacyeTa Ha BocnpuATne
YCUAWUIA, @ TaKKe B LLeNAX OFPaHNUYEHNA PA3BUTMA TPELLMH, YOEPHKAHUA NPOLOAbHbIX CTEPXHKHEN
B MPOEKTHOM MOJIOMKEHUN U 3aKpenneHua ux OoT OOKOBOro BbiNy4yMBaHMA B N0b6OM
HanpaBAeHUMN.

MonepeyHyo apmaTypy YCTaHaB/IMBAIOT Y BCEX NOBEPXHOCTEN KeNe306eTOHHbIX 3/1eMEHTOB,
B6/IM3M KOTOPbIX CTaBUTCA NPOAO/IbHAA apMaTypa.

10.3.12 AnameTp nonepeyHoit apmaTtypbl (XOMyTOB) B BA3aHbIX KapKacax BHELEHTPEeHHO
CXKaTbIX 31EMEHTOB NPUHMMAOT He meHee 0,25 Haumbonbwero auvameTpa nNPOAOSbHOM
apMaTypbl U HE MeHee 6 MM.

OnameTp nonepeyHom apmaTtypbl B BA3aHbIX KapKacax M3rmbaembix 31€eMEHTOB NMPUHUMAIOT
He meHee 6 MM.

B cBapHbIX KapKacax gMameTp MonepeyHon apmaTtypbl NMPUHMMAIOT HE MeHee AMAMETPa,
YCTaHaBAMBAEMOrO U3 YC/I0BUA CBAPKM C HAMBONbLLUMM ANaMeTPOM NPOAOAbHON apMaTypbl.

10.3.13 B »kene3o06eTOHHbIX 3/1IeMeHTaX, B KOTOPbIX NONEepeYHan Cuia Mo pacyeTy He MOXKeT
6bITb BOCMPWMHATA TO/NIbBKO 6ETOHOM, cneayeT nNpeAycMaTpuBaTb YCTAaHOBKY MOMNEPEYHOM
apmaTtypsbl ¢ warom He 6onee 0,5ho 1 He 6onee 300 mm.

B cnioWwHbIX NAKTaxX, a TaKKe B YacTopebpucTbix NaMTax BbicoTo meHee 300 mm m B bankax
(pebpax) BbicoTol MeHee 150 MM Ha y4yacTKax 3/IeMeHTa, r4e nonepeyHas cuaa no pacyety
BOCMPMHMMAETCA TO/IbKO HETOHOM, NOMNEepPeYHyo apMaTypy MOXKHO He yCTaHaBMBaTb.

B 6ankax n pebpax BbicoTon 150 mm 1 bonee, a TakkKe B YaCTOPEOPUCTbIX NANUTAX BbICOTOM
300 mm 1 Bonee, Ha y4acTKax 3/1EMEHTA, FAe NornepeyHas cuaa No pacyeTy BOCNPUHUMAETCS
TONbKO HeTOHOM, cresyeT nNpeaycMaTpmBaTb YCTAHOBKY MOMEPEYHOM apmaTypbl C LIArom He
6onee 0,75ho 1 He 6onee 500 mm.

10.3.14 Bo BHEUEHTPEHHO CXKaTbIX IMHEWNHbIX 3/1IEMEHTAX, @ TaKXKe B U3rnbaemblix a1eMeHTax
NPM HaAM4YUKM  HeobXO4MMOM MO pacyeTy CKaTOW NPOAONLHOM apmaTypbl B  Lensax
npeAoTBPALLEHUA BbINMyYMBAHMA NPOAOAbHOM apMaTypbl CneayeT yCTaHaBAMBATb NONEPEYHYHO
apmaTtypy c warom He 6onee 15d n He 6onee 500 mm (d - gMameTp CXKaTol MPOAONLHOM
apmartypbi).

Ecnv nnowadb ceyeHMa crKaToM NPOAO/IbHOM apmaTypbl, YCTaHaBAMBAEeMOW Yy OAHOM M3
rpaHen sanemenTa, 6onee 1,5 %, nonepeyHyo apmaTypy cnenyeT yCTaHaBAMBATb C LUIArOM He
6onee 10d n He 6onee 300 mm.
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10.3.15 KOHCTpPYKUMA XOMYTOB (MonepeyHbiXx CTepKHei) BO BHELEHTPEHHO CXKaTbIX
JINHEMHbIX 3N1EMEHTaX [A0/KHa ObiTb TaKoM, YTOObI NPOAO/bHbIE CTEPXKHU (MO KpalHehn mepe
yepes o4MH) pacnonaraaucb B Mmectax nepernbos, a 3T nepermbbl - Ha pPaccToAHUM He bosnee
400 mm no wwupuHe rpaHn. Mpu wupuHe rpaHn He 6onee 400 MM M Yncne NPOAOAbHbIX
CTepXKHel y 3Tol rpaHun He 6osee yeTbipex AOMNYCKAETCA OXBaT BCEX MPOAOJIbHbIX CTEPIKHEN
OZHUM XOMYTOM.

10.3.16 B anemeHTax, Ha KOTOpble AENCTBYIOT KPYTALME MOMEHTbI, NOMepeyHan apmaTtypa
(xomyTbl) f,ONKHA 06PA30BbLIBATb 3aMKHYTbIN KOHTYP.

10.3.17 TMonepeyHyto apmaTypy B MNAMTax B 30He NPOLAB/AMBAHUA B HamnpasBiAeHWUM,
nepneHAMKYNIAPHOM CTOPOHAM PACYeTHOrO KOHTYpPa, YCTaHaB/AMBAIOT C Wwarom He 6onee 1/3ho
He 6onee 300 mm. CTepykHM, BAMNKalLWMe K KOHTYpy Fpy30BOM NAOLWAAWM, PACMOfaratoT He
6aumke ho/3 1 He panee ho/2 oT 3TOro KOHTypa, MpPK 3TOM WNPUHA 30HbI

NOCTAaHOBKM MonepeyHon apmatypbl (OT KOHTypa rpy3oBOi niowaan) Ao/sixKHa ObiTb He
meHee 1,5ho. [lonyckaetcs yBenuuyeHue Lwara nonepevyHon apmatypbl Ao 1/2ho. Mpu stom
cnenyeTt paccmaTpuBaTb Hanbosiee HEBbIFOAHOE PACMO/IOKEHME NUPAMUAbl NPOAABANBAHMA U
B pacyeTe YuyuTbiBaTb TO/IbKO apMaTypHble CTEP)KHW, Mepecekalowme nupamuay
NpoAaBANBAHUA.

PaccTosHMA MeXay CTepXKHAMW MonepeyHor apmaTtypbl B HanpaB/ieHUM, napannesibHom
CTOPOHaM PacYeTHOro KOHTYpa, NPUHUMAIOT He 6osee 1/4 gANHbBI COOTBETCTBYIOLWEN CTOPOHbI
pacyYeTHOro KOHTypa.

10.3.18 PacueTHylo NonepevyHyd apmaTypy B BMAE CETOK KOCBEHHOrO apMMPOBAaHMA NpwU
MECTHOM C}KaTuu (CMATMK) pacnosiaratoT B Npesenax pacyeTHoM naowaam Apmax (8.1.43). Mpwn
PacrnonoXeHUN [pPy30BOM NAOWAAM Y KpaAa 31eMeHTa CETKUM KOCBEHHOTO apMMpPOBaHMA
pacnonaratoT No naowagn C pasmMepamm B KaXKAOM HanpaB/leHUM HE MeEHee CYMMbl ABYX
B3aMMHO NepneHANKYNAPHbIX CTOPOH rPy30BOM Naowaam (pucyHok 8.9).

Mo rnybuHe ceTKM pacnonaratoT:

npu To/WMHe anemeHTa 6onee yaBoeHHOro 6o0/sbluero pasmepa rpysoBoM njaowaan - B
npeaenax yABOEHHOro pasmepa rpy3osoi naowaam;

npy TONILMHE 3N1eMEHTA MeHee yABOEHHOro 6o/bliero pasmepa rpy3oBoW naowaaun - B
npeaenax TONWMHbI 31eMEHTA.

10.3.19 MMonepeyHaa apmaTtypa, NpeaycMOTPEHHAA ANA BOCNPUATMA MNOMNEepeyHbIX CUn U
KPYTALLMX MOMEHTOB, A0/IKHA MMETb HaAEeXHYI aHKepPOBKY MO KOHUAM MyTEM NPUBAPKU UK
oxBaTa NpPOAONbHOWM apmaTtypbl, obecneynBalollyd PABHOMPOYHOCTb COEAUMHEHUNA U
nonepeyHoOr apmaTypbl.

10.3.20 Y KOHUOB NpeaBapUTENbHO HaNPSAXKEHHbIX 3/1eMEHTOB A0/XKHa 6biTb YCTaHOB/EHa
AONOIHUTENIbHAA NonepeYyHas UM KOCBEHHAsA apmaTypa (CBapHble CETKM, OXBaTbiBalolMe BCe
NPOAONbHbIE CTEPXKHU apMaTypbl, XOMyTbl U T.M. C Wwarom 5 - 10 cm) Ha g/MHe y4yacTKa He
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MmeHee 0,6 O/MHbI 30HbI Nepegayn NPeABaAPUTENbHOrO HanpAXeHus [, a B 3/1eMeHTax U3
nerkoro 6eTtoHa Knaccos B7,5 - B12,5 - c warom 5 cm Ha gavHe yyacTka He meHee [, n He MeHee
20 cm ANnAa 31eMeHTOB C apMaTypol, He MMeloLein aHKepoB, a MPU HaANYUK aHKEepHbIX
YCTPOWCTB - HAa y4YaCTKe, paBHOM ABYM AJMHAM 3TUX YCTPOMCTB. YCTaHOBKA aHKEPOB Yy KOHLOB
apmaTtypbl obA3aTenbHa ANA apmaTypbl, HAaTArMBAaeMoOW Ha OeTOH, a TaKXKe ANA apmaTypbl,
HaTArMBAEeMOM Ha yrnopbl, NP HEAOCTAaTOYHOM ee cLuenneHnm ¢ 6eToHoOM (r1agKon NPOBO/IOKM,
MHOTonpAAHbIX KaHATOB), NPM 3TOM aHKEpHble YCTPOMCTBA A0/IKHbI 0becneymBaTb HageXHYO
3a4e/1IKy apmaTypbl B 6eTOHe Ha Bcex cTagmax ee paboTbl.

Mpu nNpUMeHeHWM B KayecTBe Hanparaemon pabouyelr apmaTypbl BbICOKOMPOYHOM
apMaTypHOM MPOBO/IOKN Nepuoanyeckoro npoduaa, apmaTypHbIX KaHATOB OAHOKpPATHOM
CBMBKMW, ropAYeKaTaHOM N TEPMUYECKU YNPOYHEHHOW CTEPKHEBOKM apMaTypbl Nepuoanyeckoro
npodunna, HaTArMBaemo Ha ynopbl, yCTAaHOBKA aHKEPOB Y KOHL,OB HanpAraeMblX CTEPXKHEN, KaK
npaBuno, He TpebyeTcs.

AHKeposKa apmamypel

10.3.21 AHKepOBKy apmMaTypbl OCYLLECTBAAIOT O4HUM M3 cnegyrowmx cnocobos uam ux
coyeTaHuem:

B BUAE NPAMOro OKOHYaHMA CTEPXKHA (MpAMan aHKepOBKa);

C 3arMbom Ha KoHLe B BMAE KPtoKa, OTrnba (nanku) unm netam (TonbKo ans HeHanpsaraemowm
apmartypbl);

C NpMBApPKOM WAW YCTAaHOBKOM MOMEPEYHbIX CTepKHel (TO/NbKO Ana HeHanpsaraemowm
apmaTypbl);

C npumeHeHnem cneymnanbHbIX aHKEPHbIX yCTpOﬁCTB Ha KOHLLE CTEPXKHA.

10.3.22 lMpAmyto aHKEpPOBKY M aHKEPOBKY C JlaNKamMWn ONYCKAaeTCA NPUMEHATb TONbKO A
apmaTypbl nepuogmyeckoro npoouna. Ona  pacTAHYTbIX [AAKUX CTepKHel cnepyeT
npeaycMmaTpmsaTb KpPHOKW, NETAU, MPUBAPEHHbIE NoMepeyHble CTEPXKHWU WAM cheumanbHble
aHKepHble YCTPOMCTBaA.

J1anku, KpIOKK U NeT/In He PeKOMeHAYyeTCA MPUMEHATb AN aHKePOBKU cKatom apMmaTypbl, 34
NUCKNTHOYEHNEM I'I'IEILI,KOI?I dpMaTypbl, KOTOPAA MOXeET noasepratbCA PaCTAXKEHNIO NP HEKOTOPbLIX
BO3MOXHbIX COHYETAHUAX HAlFPY3KMU.

10.3.23 lMpwu pacyeTe AJAMHbI aHKEPOBKU apMaTypbl CAeayeT yunTbiBaTb CNOCOO aHKEPOBKY,
Knacc apmaTypbl 1 ee npoduab, AnameTp apmaTypbl, MPOYHOCTb 6ETOHA M ero HanpsaKeHHoe
COCTOSIHWE B 30HE aHKEpPOBKWU, KOHCTPYKTUBHOE pelleHue 3/1eMeHTa B 30He aHKepOBKM
(HannMumne nonepeyvHoM apmaTypbl, NONOKEHUE CTEPKHEN B CEYEHUN SNEMEHTA U Ap.).

10.3.24 ba3oBylo (OCHOBHYI) ONMHY aHKEPOBKWU, HeobxoaMmylo ANA Nepeaadn ycunua B
apmaType C MONHbIM PACYeTHbIM 3HAYeHMeM COMpOTUBNEHUA Rs Ha 6eToH, onpegenAldT no

dopmyne
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bona” U (10.1)

rae As M Us - COOTBETCTBEHHO N/OWaAb MOMEPEYHOrO CeYEeHUA aHKEPYEMOro CTep’KHSA
apmaTypbl U NEPUMETP Ero CeYeHus, onpeaensiemble No HOMUHANbHOMY ANAMETPY CTEPXKHSA;

Rbond - pacyeTHOe COMPOTUB/IEHME CLENNEHUA apmaTypbl C OGETOHOM, MPUHUMaemoe
paBHOMEPHO pacnpeseneHHbIM Mo A/MHe aHKEPOBKM M onpeaensemoe no ¢opmyne

Rbond = N1 - N2 - Ret, (10.2)

30eCb Ryt - pacyeTHOE ConpoTMBAEHME BETOHA OCEBOMY PACTAXKEHMIO;

N1 - KO3PPULMEHT, YUNTbIBAIOWMIA BAUAHME BMAA NMOBEPXHOCTU apMaTypbl, MPUHUMAEMbIN
pPaBHbIM:

ANA HEHaNpAraemol apmaTypbl:
1,5 - gna rnagkon apmatypsbl;
2,0 - ans xonogHoaedopMUpPyeMO apmaTypbl nepnoamnyeckoro npoduns;

2,5 - pna ropAYeKaTaHoOM U TEPMOMEXaHNYECKN 06paboTaHHOW apmaTypbl NEPUOANYECKOTO
npoduns;

AN1A Hanpsaraemou apmartypbi:

1,7 - pna xonogHoaebopMUPOBAHHOM apMaTypbl Nepuoaundeckoro npoduns knacca Bp1500
AnameTpom 3 MM M apMaTypHbIX KaHaToB Knacca K1500 guametpom 6 mm;

1,8 - ana xonogHoaebopMMPOBAHHOM apmaTypbl Knacca Bp agnametpom 4 mm 1 6onee;
2,2 - Ana apmaTypHbIX KaHaToB Knacca K gnametpom 9 mm mn 6onee;

2,4 - onAa apmaTtypHbIX KaHaToB Knacca K7T anametpom 9 mm n 6onee, M3roToBNEHHbIX U3
NPOBOJIOKN NepnoanYecKkoro npopuns;

2,5 - ana ropAayekaTaHo U TepMoMexaHUYeCKn obpaboTaHHOM apmaTypbl Knacca A.

N2 - KO3PULMEHT, YYUTLIBAIOWMI BIMAHWE pasmepa AMamMeTpa apmMaTtypbl, MPUHUMAEMbI
paBHbIM:

ANA HEHanpAraemon apmaTypbl:

Nz = 1,0 - npun gnameTtpe apmatypbl ds < 32 Mm;
N2 =0,9 - npu gnametpe apmatypbl 36 1 40 mm;
ONA HAaNpAraemom apmaTypbl:

N2 = 1,0 AnA Bcex TMINOB HAaNPAraemom apamaTypbl.
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10.3.25 Tpebyemyto pacyeTHyl OJ/IMHY aHKEPOBKM apmaTypbl C Y4ETOM KOHCTPYKTMBHOIO
PEeLLIeHNn 3N1eMeHTa B 30HE aHKEPOBKM ONpeaenstoT no ¢opmyne
A,
Il =o-l, -—,.

S e (10.3)

roe loan - 6a30Bas ANMHA aHKEPOBKM, onpeaensemas no ¢opmyne (10.1);

Ascal, Asef - NNOWAAM MNOMEPEYHOro CevyeHua apmaTypbl, Tpebyemas no pacuety W
baKTUYeCKM yCTaHOBNEHHAA COOTBETCTBEHHO;

a - KOQd)d)MLI,MGHT, y‘-IMTbIBaPOU.I,Mﬁ BANAHUE Ha O/IMHY aHKEPOBKUN HaNPAXEHHOIro COCToAHUA
6eToHa u dPMaTypbl U KOHCTPYKTUBHOTIO peleHnA 3/1IieMEHTA B 30HE aHKEPOBKMU.

[Ana HeHanpAaraemoW apmaTypbl NPU aHKEPOBKe CTeprKHeW nepuogmyeckoro npodpuna c
NPAMbIMUW KOHLAMM (NPAMas aHKePOBKA) WM FNAAKOM apMaTypbl C KPOKamuM Man netnamm 6es
OOMNONHUTENbHBIX aHKEPYIOLWMX YCTPOMUCTB ANA PACTAHYTbIX CTEPXKHEW npuHumatoT a = 1,0, a
ana okatbix - o = 0,75; gna Hanpsaraemon apmaTypbl o = 1,0.

[onyckaeTcs ymeHblWwaTb AOJ/IMHY aHKEPOBKU CTEPXKHEW HeHanpsaraemor apmaTypbl B
3aBMCMMOCTM OT KOJIMYECTBA M AMamMeTpa MOonepeyHor apmaTypbl, BUAA aHKEpYHLMX
YCTPOMCTB (MpuBapKa MNOMEPEYHOM apmMaTypbl, 3armb KOHLUOB CTEPXKHEN nepuoamnyeckoro
npodumna) u BeAUYUHbI NonepedyHoro obxkaTus 6eToHa B 30HE aHKEpPOBKM (Hanpumep, oT
OMNOPHOM peakumm), Ho He Bonee Yyem Ha 30 %.

B ntobom cnyvae dakTUYECKy0 ANMHY aHKEPOBKU NPUHUMAKOT He meHee 15ds n 200 mm, a

ANA HEHaNpAraemblx CTEpXKHel Takxke He meHee 0,3 - loan.

[na anemeHTOB M3 MenkosepHuctoro 6etoHa rpynnbl A Tpebyemasa pacyeTHasa Be/NMYMHA
ONVMHbI aHKEPOBKM A0/XKHa bObITb yBennveHa Ha 10ds ansa pactaHyToro 6etoHa U Ha 5ds - ana
cXKaTtoro.

10.3.26 Ycunuve, BoCnpuHUMaEMOe aHKepyembiM CTepXHeM apmaTypbl Ns onpenenatoT no
dopmyne

N5=R5 ‘A SRS 'As, (10.4)

roe lon - ANVMHA aHKepOBKM, onpegensaemas cornacHo 10.3.25, NPMHMMas COOTHOLWIEeHWe
As,ca//As,ef= 1;

Is - PaccTtoAHME OT KOHUa aHKepyemMoro CtepxHA A0 pacCMaTpmBaemoro nonepeyvyHoro
cevyeHnAa anemeHTa.

10.3.27 Ha KpaliHux cBOBOAHbIX ONOpPax 3N1EMEHTOB AJ/IMHA 3aMyCKa PacTAHYTbIX CTEPXKHEMN
HeHanpAraeMon apmaTypbl 3a BHYTPEHHIOK rpaHb CBOGOAHOM OMOpPbl NPU BbINOAHEHWUN
ycnoeua Q < Qp (cm. 8.1.31 - 8.1.35) mosixKHa cocTaBnsTb He meHee 5ds. Ecan yKasaHHoe
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ycnosue He cobntogaerca, A/MHY 3anycka apmaTypbl 3a rpaHb OMnopbl onpeaenatoT COrnacHo
10.3.25.

10.3.28 Mpwn ycTpoiicTBE Ha KOHLLAX CTEPXKHEN CreLmanbHbiX aHKEPOB B BUAE NAACTWH, Walib,
raeK, yroJIkos, BbICa)eHHbIX FO/IOBOK M T.M. NAOWAAb KOHTAaKTa aHKepa ¢ 6eToOHOM A0/KHa
YO0BNETBOPATb YC/I0BUIO MPOYHOCTM 6eTOHa Ha cmAaTue. Kpome Toro, npu NpoeKTUpOBaHUM
NPUBAPMBAEMbIX aAHKEPHbIX AeTanel cneayeT YYUTbIBATb XAPaAKTEPUCTUKM MeTanna no
CBAPMBAEMOCTH, @ TaKKe cnocobbl U YyCNOBUA CBAPKU.

CoeduHeHus HeHanpsazaemol apmamypel

10.3.29 [Ans coefuMHEHUs HeHanpAraemon apmaTtypbl NPUHUMAKOT OAWH U3 C/lefyHLLMX
TUNOB CTbIKOB:

a) CTbIKM BHaXNecTKy 6e3 cBapKu:
C NPAMbIMW KOHL,@MM CTEPXKHEN Nepuoamndeckoro npodpuns;

C NPAMbIMM KOHLAMM CTEP)KHEW C NPUBAPKOM WAM YCTAHOBKOW HA [AJIMHE HAXNECTKM
nonepeyHbIX CTEPXKHEN;

c 3armbamu Ha KOHLUax (KpfOKM, Nanku, I'IeTl'IM); npuv 3aTOM AnAa rnagkux CTep)KHEIZ NMPUMEHAIOT
TOJZIbKO KPHOKU U NETNN.

6) cBapHble U MexaHNYEeCKMEe CTbIKOBbIE COeaUHEHMA:
CO CBApKOM apmMaTypbl;

C NPUMEHEeHMEeM CNeupmanbHbiIX MEXaHMYECKMX YCTPOMUCTB (CTbIKM C OMpPeccoBaHHbIMM
MmybTamu, peabboBbiMM MybTamu u ap.).

10.3.30 CTbIKM apMmaTypbl BHAxXNECTKY (6e3 cBapKM) NPUMEHAIOT NPU CTbIKOBAHUM CTEPIKHEN C
AunameTpom pabouenn apmaTypbl He 6onee 40 mm. Ha coegMHeHMA apmaTypbl BHAXJECTKY
pacnpocTpaHatoTcA yKasaHua 10.3.22.

CTbIKM PACTAHYTOM UK CKATOW apMaTypbl AO/KHbI UMETb ANMHY NEPENyCKa (HAaXNeCTKU) He
MeHee 3Ha4YeHuA ONuHbl /), onpeaenaemoro no ¢opmyne

A,

'il. =0o- 'il.'.:.'='._1;"h=
Araf (10.5)

rae loqan - 6a30Bas A/IMHa aHKEPOBKU, onpeaendemasn no popmyne (10.1);

As/ca/, As/ef' CM. 10.3.25;

Q - KO3GOULMEHT, Y4YMTbIBAOLWMN BAUAHME HAMPAMKEHHONO COCTOAHWA apMaTypbl,
KOHCTPYKTUBHOIO peLUeHns 31EMEHTA B 30HE COEAMHEHUA CTEPKHEN, KOIMYECTBa CTbIKyeMOM
apmaTypbl B OAHOM CEYEHMM NO OTHOLLEHUIO K 06LLEMY KONIMYECTBY apMaTypbl B 3TOM CEYEHUM,
PaCCTOAHUA MEXKAY CTbIKYEMbIMU CTEPIKHAMM.
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Mpun coeguMHEeHUU apmaTypbl Nepuoanyeckoro Npoduna € NPAMbIMU KOHLAMM, a TaKXKe
rNafKuUX CTEpPKHEM C KpoKamu uamn netnamm 6e3 A0NOSHUTENIbHbIX aHKEPYIOWMX YCTPOMCTB
K03 PUUMEHT a ANA PaCcTAHYTON apmMaTypbl MPUHUMALIOT PaBHbIM 1,2, @ AN1A CKATOW apmaTypbl -
0,9. Npu 3TOM A0NXKHbI 6bITb COBNOAEHDI CAeaytoWwMe YCN0BUA:

OTHOCUTE/IbHOE KO/IMYECTBO CTbIKyeMOM B OAHOM PacYeTHOM CeYEeHWM 31emMeHTa pabouei
pacTaHyTOM apmaTypbl nepuoauyeckoro npoduns noaKHo bbiTb He 6onee 50 %, rnagKom
apmaTypbl (C KptoKamu unm netTnamm) - He 6onee 25 %;

ycunune, BOCMPUHUMaeMOe BCEW MOMepPeYHON apMaTypoi, NOCTaBNEHHON B Npegenax CTblKa,
[OMKHO OblTb He MeHee MNOJI0BMHbI YCUAWUA, BOCMPUHUMAEMOrO CTbIKYeMOW B OLHOM
pPacYeTHOM Ce4YeHUN 31IeEMEHTA PacTAHYTON paboyei apmaTypon;

pacCcTtoAHne mexay CTbikyeMbIMU pa60qMMM CTEPXKHAMU apMaTypbl HE A01XKHO NMpeBbIWaTb
4ds,

paccTosiHUe MeXAy COCEeAHMMU CTblIKaMW BHaxNecTKy (no wupuHe Kene3obeToHHOro
3/IEMEHTA) AO0/IKHO 6bITb He MeHee 2ds U He meHee 30 MMm.

B KayecTBe 04HOro PacyeTHOro CeYEHUA 3/1eMeEHTa, PACCMATPUBAEMOrO 4NA OnpeneneHus
OTHOCUTE/IbHOTO KOJIMYECTBA CTbIKyeMOM apmaTtypbl B OAHOM CEYEHUU, MPUHUMAIOT y4acCToK
3/IeMEHTa BAOJ/Ib CTbiIKkyemon apmatypbl gnvHoit 1,3/, CuuTaeTtcs, YTO CTbIKM apmaTypbl
PacnoioXeHbl B O4HOM PaCYETHOM CEYEHUU, ECAU LEHTPbI 3TUX CTbIKOB HAaX04ATCA B npeaenax
OJINHbI 3TOrO y4acTKa.

[onycKaeTcs yBeNMYMBaTb OTHOCUTE/NIbHOE KOJIMYECTBO CTbIKYyEMOW B OAHOM pPaCYeTHOM
CeYEeHUU 3nemeHTa pabouyelt pactaHyTol apmatypbl ao 100 %, npuvHUMAs 3HayYeHue
KoadduumeHta a pasBHbim 2,0. MpyM OTHOCUTENIBHOM KOJIMYECTBE CTbIKYEMOM B OAHOM
pacyeTHOM CeYeHUM apmaTypbl nepuoamnyveckoro npodpuna 6onee 50 % n rnagkon apmaTtypbl
6onee 25 % 3HauyeHUA KoappuMLMeHTa a onpeaenAarT No IMHEAHON MHTEPNOALUN.

MpX HaANMYUK AOMONHUTENbHBIX aHKEPYIOLWNX YCTPOMCTB Ha KOHLAX CTbIKYEMbIX CTEPXKHEN
(npuBapka nonepeyHo apmaTypbl, 3arnba KOHLOB CTbIKYEMbIX CTEPXKHEN MepUoanNYecKoro
npoduna M Ap.) AJMHA Nepenycka CTbIKYEeMbIX CTEPMKHEN MOXKET ObiTb YMEeHbLleHa, HO He
bonee yem Ha 30 %.

B niobom cnydae pakTnyeckaa AsIMHA Mepenycka AoJIKHa ObiTb He meHee 0,4a - logn, He
meHee 20ds n He meHee 250 mm.

10.3.31 MNpu coeguHEHUM apmaTypbl C MCNO/Nb30BAaHWEM CBapKM BbiGOpP TMNOB CBapHOro
coefiHeHMNA U cnocoboB CBApPKM NPOU3BOAAT C YY4ETOM YC/IOBUI IKCMAyaTaLMM KOHCTPYKLMM,
CBApMBAEMOCTU CTann U TpeboBaHWI NO TEXHONOTMW W3rOTOB/NEHUA B COOTBETCTBMM € [OCT
14098.

10.3.32 Mpwn MCNONb30BAHUM NA CTbIKOB apMaTypbl MEXAHUYECKMX YCTPONCTB B BUAE MydT
(MydTbl Ha pe3bbe, onpeccoBaHHble MydTbl M T.4.) Hecywaa cnocobHocTb My¢pTOBOro
COeANHEHUA AO/KHA OblTb TaKOW Ke, YTO M CTbIKYeMbIX CTEpPXHEeW (COOTBETCTBEHHO MpU
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PaCTAMKEHMM WUAU CKATMMK). KOHLbI CTbIKyEMbIX CTEP)KHEW cnepyeT 3aBOAUTb Ha Tpebyemyto
ANVHY B MydTy, onpeaensiemyto pacieTom Wau ONbITHbIM MyTEM.

Mpu Mcnonb3oBaHMM MydT Ha pe3bbe AomKHa bbiTb obecneveHa Tpebyeman 3aTaxKKa mydpT
Ana nMKkBugaunm ntodra B pesbbe.

FHymeoie cmepycHU

10.3.33 MpyM nNpUMeHeHUM TrHyTOM apmaTtypbl (OTrMbbl, 3arMbbl KOHLLOB CTEPXKHEWN)
MMWHUMANbHbIA AMameTp 3arnba OTAE/IbHOrO CTEP KHA A0/XKEH ObITb TaKUM, YTOObI n3bexatb
paspyweHna WAM pacKanblBaHWA OeToHa BHYTPM 3arMba apmMaTypHOro CTEpPXKHS W ero
pa3pyleHns B mecTe 3arnba.

MWHMMaNbHbIM ANaMETP ONnpaBKu don ANnAa apmMmatypbl NMPUHUMAKOT B 3aBUCUMMOCTU OT
ANnaMeTpa CTEPHKHA ds He meHee:

ONA TNafKUX CTEPXKHEN

Oon = 2,5ds npu ds < 20 mm;
don = 4ds npu ds > 20 mm;
ANA CTepXKHEN nepnoagnyeckoro npoduns

don = 5d;s npu ds < 20 mm;
don = 8ds npu ds > 20 mm.

OnameTp ONpaBKM MOMKET ObiTb TaKXKe YCTaHOBJIEH B COOTBETCTBUM C TEXHUYECKMMU
YCJIOBUSIMU Ha KOHKPETHbIM BU apMaTypbl.

10.4 KoncTpyupoBaHHe OCHOBHBIX HECYIIHX 7Ke/1€300eTOHHBIX KOHCTPYKIN I

10.4.1 Mpwn KOHCTPYMPOBAHUM OCHOBHbIX HECYLLMX INEMEHTOB KOHCTPYKTUBHOM CUCTEMDI
(KONIOHH, CTeH, NAUT NepeKpbITUN U NOKPbITUNA, PyHAAMEHTHbIX NAUT) cneayeT cobnoaatb
ob6wme TpeboBaHMA 10.2 1 10.3 NO KOHCTPYMPOBAHUIO Kene300eTOHHbIX KOHCTPYKLUMI, a TaKKe
yKa3aHuA HacToAwero nogpasgena.

10.4.2 KoNOHHbI apMWPYIOT NPOAO/AbHOM, KaK MPaBuUAO, CUMMMETPUYHON apMaTypoW,
Pacnosio}KEeHHOM MO KOHTYpPy MOMEepPeyHOro CeYeHWa W, B HeobXoauMbIX CAyyaax, BHYTPU
NonepeyHoOro CeYeHus, U NonepevyHon apmaTypon MO BbICOTE KONOHHbI, OXBATbIBAOLWEN BCE
NPOAO/IbHbIE CTEPXKHM M PACMOIOKEHHOM MO KOHTYPY U BHYTPU NMOMEPEYHOTO CEYEHMS.

KOHCTpYKLMIO NonepeyHolr apmaTypbl B Npesenax NonepeyHoro ceYeHma U MakCMMasibHble
PacCTOAHMA MEXKAY XOMYyTaMM U CBA3AMM MO BbICOTE KOJIOHHbI CieAyeT NMPUHUMATb TaKUMMU,
4yTobbl NPEefoTBPaTUTL  BbIMyYMBAHME CXKATbIX NPOAOAbHBIX CTepXHen u obecneunTb
paBHOMEpPHOe BOCNPUATUE NONEPEYHBIX CU MO BbICOTE KOJIOHHbI.

10.4.3 CTeHbl peKOMeHAyeTCcA apMMPOBaTb, KaK NPaBMI0, BEPTUKANIbHOM U FOPU3OHTANIbHOM
apMmaTypoi, pPacrnoNoXKeHHOW CUMMMETPUYHO Yy OOKOBbIX CTOPOH CTEHbl, U MOMNEepPeyYHbIMM
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CBA3AMM, COEAMHAIOWMMM BEPTUKANbHYIO U TOPU3OHTA/IbHYIO apMmaTypy, PacMONOXKEHHYO Y
NPOTMBOMO/IOXHbIX GBOKOBbIX CTOPOH CTEHbI.

MaKcMManbHOE PacCTOSHUE MEeXKAY BEPTUKANbHbIMM U TOPU3OHTANIbHBIMU CTEPXKHAMM, a
TaKXe MaKCMMasbHOE PacCTOAHME MEXKAY MOMNepeyYHbIMU CBA3AMU caedyeT MpPUHUMMATb
TaKMMM, 4TOBbI NPEAOTBPATUTL BbiMyYMBAHNE BEPTUKA/NbHBIX CHKATbIX CTEPXKHEN U 0becneunTtb
paBHOMEpPHOE BOCMPUATUE YCUNUI, AEUCTBYIOLWMX B CTEHE.

10.4.4 Ha TopueBblX y4acTKax CTeHbl MO ee BbiCOTe caeayeT YCTaHaB/AMBATb NONEpPeYHyto
apmaTtypy B Buae [-06pasHbiX MW 3aMKHYTbIX XOMYTOB, CO34atOWMX Tpebyemyto aHKepOoBKY
KOHL,EBbIX Y4YaCTKOB TFOPM30OHTaNIbHbIX CTEPXKHEN W NPefoXpaHAKLWMX OT BbiNy4YnBaHUA
TOpPLUEBbIE CXKaTble BEPTUKA/IbHbIE CTEPKHU CTEH.

10.4.5 Y3noBble coOMpAXeHUA CTeH B MecCTax WX nepecevyeHuMsa Mpu HEeBO3MOXKHOCTU
CKBO3HOTO NPOMYCKa ropu30HTaIbHOM apMaTypbl CTEH Yepes 3TOT CTbIK C/ieAyeT apMMpoBaTb No
BCEM BbICOTE CTeH nepeceKkaowmmmuca [1-obpasHbiMM XoMyTamu, obecneynBatoLnmm
BOCMPUATUE KOHLEHTPUPOBAHHbIX TOPU3OHTAJIbHbIX YCUINM B Y3/10BbIX COMPSXKEHUAX CTEH, a
TaKXKe NPefoXPaHAIWNMMM BEPTUKANIbHbIE CXATble CTEPXKHWU B Y3/10BbIX COMPAMEHUAX OT
BbINyYMBaHMA M o0becneymBaloOWMMM aHKEPOBKY KOHLEBbIX Y4YaCTKOB TFOPWU3OHTaNbHbIX

CTEPIKHEN.
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a - TOPL,EBOW Y4acTOK NAUTbI, 6 - TOPL,EBOI YHACTOK CTEHbI, 8 - T-06pasHbIl CTbIK, 2 - YI10BOM CTbIK

PucyHok 10.1 - AHKepoBKa ¢ nomouybto M-06pasHbix getanem

10.4.6 ApmupoBaHMe NUJOHOB, 3aHUMAIOLLMX MO CBOMM reOMETPUYECKMM XapaKTepUCcTUKam
NPOMEXKYTOUYHOE MOI0KEHME MeXKAY CTeHAMWU U KOIOHHaMM, MPOU3BOAAT KaK ANA KOMIOHH Uau
KaK OnA CTeH B 3aBUMCMMOCTU OT COOTHOLWEHMA AJNHbI U LWPUHBI NOMEPEeYHOro ceyeHun
NUIOHOB.

10.4.7 KonnyectBo BEPTUKAZbHOM W TOPU3OHTA/NbHOW apmaTypbl B CTeHe cneayet
YCTaHaBAMBATb B COOTBETCTBUM C AEWUCTBYIOLMMMU B CTEHE YCUAMAMM. [pM 3TOM peKomeHayeTca
npeaycMaTpuBaTb pPaBHOMEPHOE apMUPOBaHWE MO MNJIOWAAM CTeHbl C  YBE/AMNYEHUEM
apMMUPOBaHUA Yy TOPLLOB CTEHbI U Y MPOEMOB.
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10.4.8 ApMmnpoBaHMe NAOCKUX NAUT cneayeT OCyLWwecTBAATb NPOA0AbHON apMaTypoit B ABYX
HanpaB/IEHUsIX, PACNONAraemMon Yy HUMKHEN W BepxXHEW rpaHen nauTbl, a B Heobxoaumbix
cny4asx (cornacHo pacyeTty) M nonepevyHon apmaTypoi, pacrnosiaraeMoi y KOMIOHH, CTeH M Mo
naoLwaamn nNauTol.

10.4.9 Ha KOHUEBbIX y4acTKax NAOCKUX NAUT cnenyeT yCTaHaBAMBATb NONEPEYHYo apmaTypy
B BuAe M-06pa3HbIX XOMYTOB, PaCNONOXKEHHbIX MO Kpak NAnTbl, obecneymBatoLmnx BocnpmuaTne
KPYTAWMX MOMEHTOB Yy KpaA MAuMTbl M HeobXoaMMyto aHKEepOBKY KOHLEBbIX Y4acCTKOB
NPOAO0AbHOM apMaTypbl.

10.4.10 KonuuyectBO BepxHeEM W HUNKHEN NPoAO/SbHOWM apmaTypbl B MAUTE MNepeKpbITUN
(noKpbITMA) cnepyeT ycTaHaBAMBaTb B COOTBETCTBUWM C AENCTBYOWMMU ycuamamu. Mpu atom
PEKOMEHAYETCA ANA  HeperyiAapHbiX KOHCTPYKTUBHbIX CUCTEM C LEblo  YNpOLLEeHMUA
apMMpPOBAHUA YCTAHaB/MBAaTb: HWMKHIOK apmaTypy OAMHAKOBOM MO BCel nNaowaam
paccMmaTpMBaEeMOMN KOHCTPYKUMW B COOTBETCTBMM C MAKCMMA/IbHbIMU 3HAYEHUSMWU YCUNUIA B
nponeTte NAWTbl; OCHOBHYIO BEPXHIOI apMaTypy MPUMHUMMATb TaKOM Ke, KaK U HUXKHIOW, a Y
KOJIOHH W CTeH YCTaHaB/AMBATb AOMONHUTENIbHYIO BEPXHIO apmMaTypy, KOTopas B CyMme C
OCHOBHOM A0N1KHa BOCMPUHMMATb OMOPHbIE YCUIUA B NauTe. AN perynapHbIX KOHCTPYKTUBHbIX
CUCTEM MPOAO/IbHYIO apmMaTypy pPEeKOMEHAYeTCA YCTaHaBAMBaTb MO HAAKO/IOHHbIM U
MEKOJIOHHbIM MON0CaM B A,BYX B3aMMHO NeprneHANKYNAPHbIX HanpaBaeHUAX B COOTBETCTBUM C
AENCTBYIOWMMM B 3TUX NONOCAX YCUIUAMM.

[lonyckaeTcs yCcTaHOBKa 4acTv apmaTypbl NAWUT B BMAE CBAapPHbIX HEMPEepbIBHbIX KapKacoB B
HaZKONOHHbIX MONOCAX MAUT B ABYX HanpasneHMAX (CKpbiTble 6anku), npu 3TOM KapKachbl
[ONIXKHbI 6bITb NPONYLLEHbI CKBO3b TENO KOIOHH.

[NnA cokpalleHMa pacxofa apMaTypbl MOXKHO TaK¥Ke PEeKOMEHA0BATb YCTAHOBKY MO BCEWM
NAOWaAMN NAWUTbl HUXKHEN W BEepXHEN apmaTypbl, OTBEYAlLWeEeh MUHMMANbHOMY MPOLEHTY
apMMpPOBaHUA, a Ha Yy4yacCTKax, rae [LOencTBylolwMe YCWUAWA  MPEBbIWAT  YCUAUS,
BOCNPUHMMAEMble 3TOM apMaTypoW, YCTAHOBKY JAOMOJHWUTENbHOM apmaTypbl, B CymMme C
BbILUEYKA3aHHOW apMaTypoi, BOCNPUHMMAIOWEN AEUCTBYIOLIME HA 3TUX Yy4acCTKax ycuaua.
Takon nogxoa NpmMBOAMT K HBonee CNOXKHOMY apMUPOBAHMIO NEPEKPLITUN, Tpebylowemy bonee
TLWATENIbHOIO KOHTPO/1A apMaTypPHbIX paboT.

ApmunpoBaHue pyHAAMEHTHbIX NAUT CAeAyeT NPOM3BOANTb AHANIOTUYHbIM 06pa3oMm.

10.4.11 KoHcTpynpoBaHUe y3/10B conpaxeHns 6anoK ¢ KoNIOHHaMK cienyeTt Npou3BoAUTb B
COOTBETCTBMMU C pUCYHKOM 10.2. Mpn 3TOM HEOBX04MMO NpeayCMOTPETb NOMEPEYHYIO apMaTypy
B BMAE 3aMKHYTbIX XOMyTOB MK [N-06pasHbIx AeTanei B 30He aHKEPOBKKU paboueit apmaTypbl
6anku.
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PucyHok 10.2 - Y3nbi conpaxeHua 6an0K ¢ KONOHHaMK
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Honoinumenvuvie xomymer
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\ Bmopocmenennas baxa A
b+2h

h/3

b
laaenas baska

PucyHok 10.3 - Pa3meLyeHue onopHOM apmaTtypbl B 30He nepeceyeHna AByx 6anok

10.4.12 B y3nax nepeceyeHuna 6anok cneagyet ycTaHaBAMBATb AOMNOJHUTE/IbHYIO NOMNEPEYHYO
apMaTypy 41a BOCAPUATMA peakunmn oT BTopocTeneHHoM 6ankun. B rnaBHol 6anke 3Ty apmaTtypy
cnefyeT yCTaHaBAMBaTb Ha WWpuUHe b + 2h, rae b v h - WKpPUHaA M BbICOTA BTOPOCTEMEHHOM
6anku, BO BTOpoOCTENeHHOW 6anke - Ha y4yacTke wWuUpuHOW h/3. ApmaTypy cneayet
YyCTaHaB/AMBATb B BMAE XOMYTOB, OXBaTbIBaOWMX NPOAONAbHYIO apMaTypy, - AOMNOJHUTENbHO K
apmartype, Tpebyemoii No pacyeTy HaKNOHHbIX MW NPOCTPAHCTBEHHbIX CEYEHWUIA.
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11 TpeGoBanuss K H3rOTOBJIECHHI0, BO3BEICHHI0 M JKCIUIyaTaUMU OETOHHBIX H
JKeJ1e300€TOHHBIX KOHCTPYKIMH
11.1 Beron
11.1.1 Nopbop coctaBa OGETOHHOW CMecu NPOU3BOAAT C LEe/blo NnosydyeHus 6eToHa B

KOHCTPYKLUMAX, OTBeYalowero TexHMYeCKMM MnoKasaTenAm, YCTaHOB/JAEHHbIM B pa3gene 6 u
NMPUHATbIM B NPOEKTE.

3a ocHoBY npu noabope coctaBa 6eToHa cneayeT NPUHMMATL ONpeaenALWmMiA AN AaHHOTO
BMAa 6eToHa M Ha3HayeHUA KOHCTPYKUMM nokasatenb 6etoHa. Mpu 3TOM A0MKHbI 6bITb
obecneyeHbl U ApyrMe YCTaHOB/IEHHbIE MPOEKTOM MOKa3aTeiM KayecTBa beToHa.

MpoekTMpoBaHMe U noabop coctaBa B6eTOHHOM cmecu no Tpebyemol NPoyYHocTM BeToHa

cnepyet NPou3BoOAUTb, PyKoBOACTBYACL TOCT 27006, FOCT 26633.

Mpu noabope coctaBa 6€TOHHOM cMecK A0JIKHbI BbITb 0becneyeHbl Tpebyembie NoKasaTenm
KayecTBa (y40060yKNaabiBae@MOCTb, COXPAHAEMOCTb, HepaccaianBaem OCTb, BO34AYXOCOAEPKAHNE
W gpyrve nokasatenu).

CeolictBa nogobpaHHOM OETOHHOM cmecu [A0NXHbI COOTBETCTBOBATb TEXHO/IOTUMU
nponsBoAcTBa 6eTOHHbIX PaboT, BKAKOYAIOLLEN CPOKM U YCNOBUA TBEPAEHMA BeToHa, cnocobbi,
PEXMMbl MPUIOTOBNEHUS U TPAHCMOPTUPOBAHUA BETOHHOW CMecn M Apyrve 0cobeHHOCTU
TEeXHo/I0rM4yeckoro npouecca (FTOCT 7473, FOCT 10181).

Moabop coctaBa 6ETOHHOM CMecu caeayeT NPOU3BOAUTbL Ha OCHOBE XapPaKTEPUCTUK
MaTepurasnos, UCNOb3yeMbIX A7 ee MPUroTOBAEHMA, BKAKOYAIOWMX BANKYLLME, 3aM0NHUTENMN,
Boay n addekTnBHble aobaskn (moamdukaTopbl) (FTOCT 30515, FOCT 23732, TOCT 8267, FOCT
8736, [OCT 24211).

MNpu nopbope coctaBa H6ETOHHOM CMecUM cieayeT MPUMEHATb MaTepuasnbl C YY4eTOM MX
3KONIOTMYECKOM  YMCTOTbl  (OrpaHMyYeHWe No COAEPXKAHMIO  PAAMOHYKAMAOB, PaAoHa,
TOKCMYHOCTU U T.N.).

PacyeT OCHOBHbIX MNapameTpoB COCTaBa 6eToOHHOMN cmecH npomnssoaAtr C nNomouwbio
3aBVICVIMOCTel7I, YCTAQHOB/1IEHHbIX 9KCNEPUMEHTA/IbHO.

Moabop coctaBa ¢ubpobeToHa creayeT NPOU3BOAUTL COFNACHO NPUBEAEHHLIM Bbille
TpeboBaHMAM C y4EeTOM BMAA U CBOMCTB apmupyrowmx dnop.

11.1.2 NMpwu npurotoBneHMM BGETOHHOW CMecu [O0/MKHa OblTb obecnevyeHa Heobxogumas
TOYHOCTb A03MPOBKN BXOAALWMX B BETOHHYO CMeCcb MaTepuanosB M MoOCAefoBaTe/IbHOCTb WX
3arpy»xenus (CM 70.13330).

MNepemelwBaHMe 6eTOHHOM cCmecu cneayeT BbINOMHATL Tak, 4YTo6bl 0becneynTb
paBHOMEpPHOe pacrnpeseneHne KOMMOHEHTOB Mo BceMy ob6bemy cmecu. Mpoao I KUTENBHOCTb
nepemeLnBaHnA NPUHUMAIOT B COOTBETCTBUWN C MHCTPYKUUAMU NPeanpUATUA -U3roTOBUTENEN
6eTOHO-CMeCUTEbHbIX YCTAHOBOK (3aBOA0B) MM YCTAHAB/NMBAIOT OMbITHbIM NyTEM.
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11.1.3 TpaHcnopTupoBaHMe 6ETOHHOW CMecu cneayeT OCYLWecTBAATb crnocobammn U
cpeacTeamu, obecneymBaloWMMmN COXPAHHOCTb €e CBOMCTB M UCKIOYAOWMMM ee Pacc/ioeHue,
a TaKKe 3arpA3HeHne NOCTOPOHHUMM MaTepmanamm. JonycKkaeTcs BOCCTAHOBNEHWUE OTAE/bHbIX
nokasaTtesiel KayectBa GETOHHOM CMeCcM Ha MecTe YKNaZKW 3a CYeT BBEAEHMA XMMUYECKUX
[06aBOK MM MCNONb30BAHUA TEXHONOTMUYECKUX MPUEMOB MNPWU ycioBUKM obecnedyeHns Bcex
Apyrux Tpebyembix NokasaTtesieit KayecTsa.

11.1.4 YknagKy v ynnotHeHMe 6eToHa cneayeT BbINOAHATb TaKMM 06pa3om, 4ToObl MOXKHO
6bl10 TapaHTMPOBaTb B KOHCTPYKLUMAX [AOCTAaTOYHYH OAHOPOAHOCTb M MNOTHOCTb 6HEeTOoHa,
oTBevawWwmx TpeboBaHMAM, NPeayCMOTPEHHbIM ANA pPacCMaTPUBAEMOW CTPOUTENbHOW
KOHCTpyKumn (CM 70.13330).

MpumeHaemble cnocobbl U pexxumbl GOPMOBAHMA OOMKHbI 0becneyunBaTb 3a4aHHYIO
NAOTHOCTb M OAHOPOAHOCTb M YCTaHAB/NMBAKOTCA C yYeTOM MNOKasaTesnel KayectBa 6eTOHHOWM
CMecK, BMAA KOHCTPYKUMM W  U3L0ENNA U KOHKPETHbIX WHMKEHEePHO-Te0N0TMYECKUX MU
NPOWN3BOACTBEHHbIX YCNOBUN.

MopAanoK 6eToHMpPOBaHUA cnedyeT ycTaHaBAMBATb, NPeAyCcMaTpMBas PacrnofioXKeHue LWBoB
6ETOHMPOBAHUA C YYEeTOM TEXHONOrMM BO3BEAEHUS COOPY)KEHUS U ero KOHCTPYKTMBHbIX
ocobeHHocTen. lMpu aTom Ao/mKHA ObITb obecneyeHa HeobxoAMmas NPOYHOCTb KOHTAKTa
noBepxHocTel 6eToHa B LWBe GETOHMPOBAHMA, @ TaKKe MPOYHOCTb KOHCTPYKLUUKM C YY4ETOM
Ha/IMuYuA WBOB 6ETOHMPOBAHMUS.

Mpun yknaake 6ETOHHOM CMeCU NpPU NMOHUMKEHHbIX MONOXKUTENbHbBIX U OTPULATENIbHBIX UK
MOBbIWEHHbIX MOJIOXKUTE/bHBIX TeMNepaTypax AO/KHbI 6biTb NpeayCMOTPEeHbl crneuuasbHble
meponpuatua, obecneymsarowme Tpebyemoe KavyectBo 6eToHa.

11.1.5 TeepaeHue b6etoHa cnepyeT obecrneunBatb 6e3 NPUMEHEHMA UAM C NPUMEHEHMEM
YCKOPSAIOLWMX TEXHOIOTMYECKMX BO3AENCTBMUIA (C NOMOLLbIO TENN0BAAXKHOCTHON 06PaboTKM Npm
HOPMa/ZIbHOM UM NOBbILEHHOM AABAEHUM).

B 6eTtoHe B npouecce TBepAeHUA cneayeT MNOAAEPXKMBATb PaCYETHbIM TemnepaTypHO-
B/IAXKHOCTHbIA pexum. [pn HeobxoaMMoOCTM ANA CO34aHUA YCNoBMW, obecneymBatomx
HapacTaHMe NpPOYHOCTM OEeToHa W CHUXKEHME YCA[OouYHbIX ABNEHUW, cneayeT MNPUMEHATb
cneumanbHble 3aWMTHble MeponpuATUA. B TexHonorMyeckom npotecce TensoBor 06paboTkm
N34eNUi AOIKHbI ObITb MPUHATHI MEPbI MO CHUXKEHUIO TEMNEPATYPHbIX Nepenagos 1 B3aUMHbIX
nepemeLlLeHnn mexay onanybouHoit dopmoit 1 6eToOHOM.

B MaccMBHbIX MOHOIMTHBIX KOHCTPYKLMAX CAedyeT npeaycMmaTtpusaTb MeponpuaTva no
YMEHDBLIEHUIO BAUAHUA TEMNEPaTyPHO-BAAXKHOCTHLIX NOMEN HAMPAXKEHWUN, CBA3AHHbIX C
3K30TepMUel Npu TBepAeHMN 6eTOHa, Ha PaboTy KOHCTPYKUUNA.

11.2 Apmarypa

11.2.1 ApmaTtypa, ucnonbsyemasn AN apMUPOBaAHUA KOHCTPYKLMIA, AO/IXKHA COOTBETCTBOBATb
NPOEKTY 1 TpeboBaHMAM COOTBETCTBYIOLWMX CTaHAAPTOB. ApmaTypa A0/IXKHA UMETb MapKUPOBKY
N COOTBETCTBYIOLLME cepTUdUKaTbI, yA0CTOBEPSAIOLLME ee KavecTBo.
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YcnoBuA XpaHeHWs apmaTypbl M ee MNepeBO3KM [AOJ/IKHbl WCKAKOYaATb 3arpAsHeHue,
KOPPO3MOHHbIE MOPaXKEHUsA, MEeXaHUYEeCKME MOBPEXAEHMA UM NnacTMdeckne agedopmauumu,
yxyguatouiee cuenneHne ¢ 6eToHoOM.

11.2.2 YcTaHOBKY Bf3aHOW apmaTtypbl B onanyboyHble $opmbl cnegyetT Npou3BoAUTb B
COOTBETCTBMU C NpoeKTom. [pu 3ToM Ao/KHA ObITb NpeaycMoTpeHa HagexKHas duKcauums
MOMIOXKEHUA  apMaTyPHbIX  CTEpPXKHeM C  MOMOWbI  CheuuanbHbiX  MeponpuUATUN,
obecneumBalowas HEBO3MOXHOCTb CMELLEeHMA apmaTypbl B Mpouecce ee YCTaHOBKU W
6eTOHNPOBAHMA KOHCTPYKLMW.

11.2.3 OTKNOHEHWUA OT MPOEKTHOro MONOXEHUA apMaTypbl NPU ee YCTaHOBKe He AOJ/IKHbI
NpeBbIWAaTb AONYCTUMbIX 3HAa4YEHMMN, ycTaHOBAEHHbIx CM 70.13330.

11.2.4 CBapHble apmaTypHble n3aenus (CEeTKM, KapKachbl) cieayeT U3rotaBanBaTh C NOMOLLbIO
KOHTaKTHO-TOYEYHOW CBapPKU WAM WHbIMK criocobamu, obecrneumBaoWmnmm Tpebyemyro
NPOYHOCTb CBAPHOMO COEAMHEHUA U HE AOMYCKAOWMMMU CHUNKEHUS MPOYHOCTU CoeaMHAEMbIX
apmaTypHbIX anemeHToB (FTOCT 14098, FOCT 10922).

YCTaHOBKY CBapHbIX apMaTypHbIX U34ennit B onanyboyHbie ¢opmMbl cieayeT NponsBoauTb B
COOTBETCTBMU C MPOEKTOM. [pu 3TOM A0/KHA ObiTb NpeAycMOTPeHa HaaerkHas ¢uKcaums
NOJIOXKEHUA aPMaTYPHbIX U34ENUI C MOMOLLBIO CNeLManbHbIX MeponpuUaATMiA, obecrneymBatowmx
HEBO3MOXHOCTb CMELLLEHMA aPMaTYPHbIX U34EeNUI B NPOLLECCE YCTAaHOBKM U BETOHUPOBAHMSA.

OTKNOHEHMA OT MNPOEKTHOrO MOJIONKEHUA APMATYpPHbIX M34ENUA NPU UX YCTaHOBKE He
O0NXKHbI NPeBbIWaTh A40NYCTUMBbIX 3HAaYeHWUI, ycTaHoBAeHHbIx CM 70.13330.

11.2.5 3arMb apmaTypHbIX CTEP)KHEN creAyeT OCYyWeEecCTBAATb C MOMOLLbI ChneumanbHbIX
onpasokK, obecneumBatoWwmx HeobxoanMMble 3HAYEHUA PagMyca KPUBU3HDI.

11.2.6 CBapHble CTbIKM apPMaTypbl BbINOJAHAKT C MOMOLLbI KOHTAaKTHOM, AYroBoh wau
BaHHOM cBapKu. [lpuMmeHsemblit crnocob cBapKM A0J/KeH obecneuymBaTb HeobXxoaMmyo
NPOYHOCTb CBAPHOIO COeAMHEHUs, a TaKKe NPOYHOCTb U AePOPMATUBHOCTb MPUMbIKAKOLNX K
CBApPHOMY COEAMHEHMIO YYAaCTKOB apMaTYpPHbIX CTEPXKHEN.

11.2.7 MexaHu4yeckne coeguHeHusa (CTbIKM) apmaTypbl CaefyeT BbINOAHATb C MOMOLLBHO
OMNPeccoBaHHbIX U pe3bboBbIXx My®dT. [POYHOCTb MEXaHUYECKOro COeAMHEHUA PaCTAHYTOM
apMaTypbl A40KHA ObITb TAKOM XKeE, YTO U CTbIKYEMbIX CTEPIKHEN.

11.2.8 lpu HaTAXKeHUM apmaTypbl Ha ynopbl UK 3aTBEpPAEBLIUIA OGETOH A0/KHblI ObiTb
obecrneyeHbl YCTAaHOBJIEHHbIE B MPOEKTE KOHTPOJIMPYEMbIE 3HAYeHMA MpenBapUTeNbHOro
Hanps)KeHus B  npefenax AOMYCKAeMbIX 3HAYeHUW  OTK/IOHEHWUM,  YCTAHOBJ/IEHHbIX
HOPMATUBHbIMM JOKYMEHTAMM UK CNeunanbHbiMn TpeboBaHMAMM.

Mpy OTNyCKe HaTAXEHWs apmaTypbl cnegyeT obecneymBaTb MIaBHYD nepegadvy
npeABapUTENIbHOrO HAMNPAMXKEHUA HA BETOH.
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11.3 Onanyoka

11.3.1 Onanybka (onanyboyHble ¢oOpMbl) AOMKHA BbIMNONHATL CAeAylolwMe OCHOBHble
bYHKUMKM: NpuaaTb 6eToHy NpoeKTHyto dopmMy KOHCTPYKuuMW, obecneunTb Tpebyembli BUA,
BHEWHe noBepXHOCTM 6eToHa, NOAAEpPKMBATb KOHCTPYKLMIO MOKA OHa He Habepet
pacnanyboyHytd MPOYHOCTb W, MPU HEOBXOAMMOCTM, CAYKWUTb YMOPOM NPWU  HATAXKEHUU
apmarypbl.

MpW U3roToBAEHUM KOHCTPYKUMIA NPUMEHAIOT MHBEHTAPHYIO U CMeLManbHy0, NepecTaBHyo
N nepeasBuKHyo onanybKy (FOCT P 52085, FOCT P 52086, FOCT 25781).

Onanybky v ee KpenaeHua cneayeTt NPOEKTUPOBaTb U U3rOTaBINBaATb TAKMM 06pa3om, YTObbI
OHUW MOT/IN BOCMPUHATb Harpy3Ku, BO3HMKaloLWMe B npoLecce Npon3BoacTBa paboT, N03BONASANM
KOHCTpyKumMam ceBobogHo apedopmupoBaTbcs M obecneunmsann cobnogeHue AOMNYCKOB B
npeaenax, yCTaHOBAEHHbIX A/1A AAaHHOM KOHCTPYKLUMKN UM COOPYIKEHUA.

Onanybka W KpenaeHus [ONXKHbI COOTBETCTBOBATb MPUHATBIM Cnocobam YKNagKu W
YyNNOTHEHMA BETOHHOM CMecH, YCI0BUAM NpeaBapuUTeIbHOro HanpsaXKeHus, TBepaeHns 6eToHa
n TennoBon 06paboTKM.

CbemHyto onanybKy cneayeTt NPOEKTMPOBaTb U U3rOTaBANBATb TaKMM 06pa3om, UTobbl bbina
obecneyeHa pacnanybka KOHCTPYKuumM 6e3 nospexaeHusa beToHa.

PacnanybKky KOHCTPYKUMI cneayeT npoussBoamuTb nocne Habopa 6eToHom pacnanyboyHoM
NPOYHOCTH.

HecbemHyto onanybky cnesyeT NPOeKTUPOBATb KaK COCTABHYH YacTb KOHCTPYKLUMN.

11.4 BeToHHbIE M KeJIe300eTOHHbIE KOHCTPYKIMHU

11.4.1 N3roTtoBneHME BETOHHbIX U Kene306eTOHHbIX KOHCTPYKLMA BKAOYAET onasnyboyHble,
apmMmaTypHble 1 6eToHHble pPaboTbl, NPOBOAMMbIE B COOTBETCTBUM C yKasaHuamM 11.1, 11.2 un
11.3.

FoTOBblE KOHCTPYKLMU A0/IKHbI OTBEYATb TpeboBaHMAM npoekTa U [OCT 13015. OTKAOHEHUA
reoMeTPUYECKMX Pa3MepPOoB A0KHbI YKNAAbIBAaTbCA B NPeAenax AOoMyCKOB, YCTaHOB/IEHHbIX A/1A
[AAHHOM KOHCTPYKUMH.

11.4.2 B OETOHHbIX M Kene300eTOHHbIX KOHCTPYKUMAX K Havany WX 3Kchayatauum
daKTMyecKas MNPoYHOCTb OeToHa A0/KHA ObiTb He HuKe Tpebyemol npoyHocTM 6eToHa,
YCTaHOB/NEHHOM B NPOEKTE.

B cHOpHbIX OETOHHbIX W Kene300eTOHHbIX KOHCTPYKUMAX AO/MKHA ObiTb obecnevyeHa
YCTAaHOBNIEHHAA MPOEKTOM OTMYCKHasA MPOYHOCTb H6eToHa (npoyHOCTb 6eToHa npu oTnpaBke
KOHCTPYKUMK noTpebutento), a ANA npeaHanpAMXKeHHbIX KOHCTPYKUMWA - YCTaHOB/EHHaA
NPOEKTOM NepesaToyHas NPOYHOCTb (MPOYHOCTb BETOHA NPU OTMYCKE HAaTAXKEHUA apMaTypbl).

B MOHONUTHBIX KOHCTPYKUMAX A0NXKHA bbITb 06ecneyeHa pacnanyboyHas NpoYyHoOCTb 6eToHa
B YCTAHOB/IEHHOM MPOEKTOM BO3pacTe (Npu CHATUM HecyLen onanybku).
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11.4.3 MoAbeM KOHCTPYKUMI cneayeT OCYLLEeCTBAATb C NMOMOLbIO CreumasbHbIX YCTPOUCTB
(MOHTa)KHbIX MeTenb U ApPYrnux npucnocobsieHunit), NpeaycCMOTPEHHbIX MpoeKTom. Mpu 3Tom
OO/KHbI  ObITb  OobecneyeHbl YCA0BMA MOABEMA, MWCKAHOYAKOWME paspylleHue, MoTepto
YCTOMUYMBOCTW, ONPOKMAbIBAHME, pacKauyMBaHMUE N BPALLEHUE KOHCTPYKLUN.

11.4.4 YcnoBua TPAHCNOPTUPOBKMU, CKAAAMPOBAHMA W XPAHEHWUA KOHCTPYKUMWA O0MKHbI
OoTBeYaTb YKA3aHWAM, NpuBEAEHHbIM B nNpoekTe. MMpu 3Tom JoKHa ObiTb obecneyeHa
COXPaHHOCTb KOHCTPYKLUUKM, NOBEPXHOCTEN 6eTOHa, BbINYCKOB apMaTypbl U MOHTAXKHbIX NeTesb
OT NOBPEKAEHUN.

11.4.5 Bo3BeaeHWe 34aHUIA U COOPYKEHUN U3 COOPHbIX 31EMEHTOB c/ieayeT NPou3BOANTb B
COOTBETCTBMM C NMPOEKTOM MPOU3BOACTBA PabOT, B KOTOPOM A0MKHbI ObiTb NpeayCMOTPEHbI
nocnenoBaTe/IbHOCTb YCTAHOBKM KOHCTPYKUUMI U meponpuatua, obecneuymBatowme Tpebyemyto
TOYHOCTb YCTAHOBKW, MPOCTPAHCTBEHHYD HEU3MEHAEMOCTb KOHCTPYKUMI B npouecce Wux
YKPYNHUTENbHON COOPKM U YCTAHOBKM B NPOEKTHOE NOJIOXKEHME, YCTOMUMBOCTb KOHCTPYKLNM U
YyacTel 34aHMA NN COOPYKEHUA B NpoLecce Bo3BeaeHMA, be3onacHble ycnosua Tpyaa.

Mpu BO3BEAEHUM 34aHUK M COOPYXKEHWM U3  MOHO/NUTHOro 6eToHa cneayet
npeaycmatpuBatb  MocnenoBaTelbHOCTM  GETOHMPOBAHWUA  KOHCTPYKLUMMWA,  CHATMA MU
nepecTaHoOBKM onanybku, obecneumsalowme MNPOYHOCTb, TPELUMHOCTOMKOCTb WM XECTKOCTb
KOHCTPYKUMI B nNpoLecce Bo3BeAeHUA. Kpome 3Toro cneayer npegycmatpuBaTb MepPOnpUATUA
(KOHCTPYKTMBHbIE M TEXHONOTMYECKMe, a MNpu HeobxoaMMOCTU - BbIMOJAHEHME pacyeTa),
orpaHuMumnBatoLLme ob6pasoBaHNE U PA3BUTUE TEXHONOTMUYECKUX TPELLMH.

OTKNOHEHMA KOHCTPYKLMI OT NPOEKTHOTO NOIOXKEHUS HE A0JIKHbI NPEeBbIWaTh A40NYCTUMbIX
3HAYeHWM, YCTAHOB/IEHHbIX ANA COOTBETCTBYIOLMX KOHCTPYKUNIA (KONOHH, 6aNOK, NAUT) 34aHKUMI
n coopykeHni (CM 70.13330).

11.4.6 KoOHCTpYKUMWN cnepyeT cofep)aTb TakKMm 06pasom, 4ToObl OHWM BbINOJIHAAM CBOE
Ha3HayeHue, NPeayCMOTPEHHOE B NPOEKTE, 32 BECb YCTAHOB/IEHHbIMA CPOK CAYXKObl 34aHMA UK
coopykeHua. Heobxogmmo cobntoaatb peknMm sKcnayaTaumm HGETOHHbIX U Kene306eTOHHbIX
KOHCTPYKLWIM 30aHUN U COOPYIKEHWUIN, UCKIIOYAIOLNM CHUMKEHUE UX HECYLLEN CNOCOBHOCTH,
3KCNyaTauMOHHOW MNPUrOAHOCTM W [AONITOBEYHOCTU BCAeAcTBME Tpybbix  HapylueHWUi
HOPMUPYEMbIX YC/NOBMIA 3KCNAyaTauuu (neperpyska KOHCTPYKUMMN, HecobnoaeHWe CPOKOoB
npoBeAeHNsa NAAHOBO-NpeaynpeaAnTeNbHbIX PEMOHTOB, MOBbILEHME AarpPecCMBHOCTU cpeabl U
1.n.). Echn B npouecce 3akcnayataumm obHapyrKeHbl MOBPEKAEHUA KOHCTPYKLWIA, KOTOpble
MOTYyT BbI3BaTb CHUXeHWe ee 6e30nMacHOCTM UM NPenATcTBOBaTb €e  HOPMasibHOMY
bYHKUMOHNPOBAHMIO, CneayeT BbINONHUTb MePONpUATUA, NpeayCMOTPEeHHbIe B pasaene 12.

11.5 KonTpoJs kauecTBa

11.5.1 KoHTpOo/1b KayecTBa KOHCTPYKLNI AO/IPKEH YCTaHABIMBATb COOTBETCTBME TEXHUYECKUX
nokKasaTesiell KOHCTPYKUUI (reoMeTpuUYeCcKmMX pasMepoB, NPOYHOCTHbIX NoKasaTenein 6eToHa u
apmaTypbl, MPOYHOCTU, TPELMHOCTOMKOCTM WU AedOPMATUBHOCTU KOHCTPYKLMMU) MpU KX
U3roToB/JIEHUN, BO3BEAEHUU U IKCNAYaTaUUM, a TaKKe NapameTPoB TEXHONOMMUYECKUX PERUMOB
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NPOM3BOACTBaA NOKAa3aTeNAM, YKa3aHHbIM B MPOEKTe, HOPMaTUBHbIX AOKyMeHTax (CM 48.13330,
rOCT 13015).

Cnocobbl KOHTPOA KayecTBa (MpaBu/ia KOHTPOAA, METOAbl UCMbITaHWUI) pernameHTUpyrTCA
COOTBETCTBYIOLLMMM CTaHAAPTAMM U TEXHUYECKMMMW YCIOBUAMM.

11.5.2 na obecneveHna TpeboBaHMN, NpeabABAAEMbIX K BETOHHbIM U Kene306eTOHHbIM
KOHCTPYKLMAM, cneayeT Npou3BOAUTb KOHTPOb KayecTBa NMPOAYKUWMM, BKAKOYAOWMN B cebs
BXOZAHOM, ONepauMoHHbI, MPUEMOYHbIA N 3KCNAYaTaLMOHHbIA KOHTPO/Ib.

11.5.3 KoHTposb NpoYHOCTM 6eToHa cneayeT NPou3BOANTb MO Pe3yabTaTaM MCMbITaHUA, KaK
npaBuNo, cneuuanbHO W3rOTOBNAEHHbIX WAM OTOBPAHHbIX M3 KOHCTPYKLMWU KOHTPOJbHbIX
obpa3uos B cooTBeTCcTBMM € [OCT 10180, [OCT 28570 MAM METOZ4aMM HepaspyLlatoLWero
KOHTpons (COCT 22690, FOCT 17624).

[NA MOHO/IUTHBIX KOHCTPYKUWMIK, KPOME TOro, KOHTPOAb MPOYHOCTM 6eToHa cneadyet
NPOVM3BOAMUTbL NO Pe3yabTaTaM UCMbITAHUN KOHTPONbHbIX 06pa3L0B, M3rOTOB/IEHHbLIX Ha MecTe
YKNagKn GETOHHOW CMeCU U XPaHMBLUMXCA B YCIOBMAX, WAEHTUYHbIX YC/0BMAM TBEPAEHMUA
6eToHa B KOHCTPYKUMWU UM B HOPMasbHbIX (NabopaTopHbIX) YCNOBUAX, a TaKXKe MeTogamu
Hepa3pyLatowero KoHTpons (FOCT P 53213, FOCT 22690, FOCT 17624).

[NA MOHONUTHbIX KOHCTPYKUMIA KOHTPO/Ib MNPOYHOCTM 6eToHa cneayeT Npou3BOAUTH
HepaspyLWaWmMmMmmM MeTogamu. B UCKAOUUTENbHbIX Caydasx (npu OTCyTCTBMM p[OCTyna K
KOHCTPYKUMAM) [OMyCKaeTcs NpoBeAeHMEe KOHTPOAA MpoYyHOCTM 6eToHa no obpasuam,
M3roTOB/IEHHbIM Ha MeCTe YKNAaAKM BEeTOHa CMecU U XPaHAWMXCA B YCIOBUAX UAEHTUYHDBIX
TBEPAEHMIO 6ETOHA B KOHCTPYKLUM.

OueHKy npoyHoCcTM 6eToHa cneayeT NPOBOAUTL CTAaTUCTUYECKMMM METOoZaMWU C y4eTom
XapaKTEPUCTUKN PaKTUYECKOM OAHOPOAHOCTM BeTOHa NO NPOYHOCTU. [TpK KOHTPOJIE NPOYHOCTH
6eToHa HepaspywawluMmm MEeTOAAMU XaPaKTEPUCTUKY OAHOPOAHOCTU MNpPOYHOCTM OeToHa
onpeaensatoT C y4eTOM NOrPEewHOCTU NPUMEHAEMbIX Hepa3pyLIaoWmMX MeTOL40B.

[lonyckaeTcs NPUMEHsTb HECTAaTUCTUYECKUE METOAbl KOHTPOIS MPU OrpaHUYEeHHOM obbeme
KOHTPO/IMPYEMbIX KOHCTPYKLMIA MAW B Ha4daNbHbIM Nepuos Npou3BoACTBa, NPU NpoBeaeHUn
HEepaspyLLAlOWEro KOHTPOAA MpPOYHOCTM 6eToHa 6e3 NOCTpoeHua rpPasyMpPOBOYHbBIX
3aBUCMMOCTEN, @ C WCNO/Nb30BaHMEM MPUBEAEHHbIX YHWBEPCANbHbIX 3aBUCMMOCTEM M B
WCKNIOYUTENBHBIX CAY4anX MPU KOHTPO/AE MPOYHOCTU GETOHA MOHOIUTHBLIX KOHCTPYKLUMIA MO
KOHTPO/IbHbIM 06pasLLaM, M3rOTOB/IEHHbIM Ha cTpornaowaake (FOCT P 53231).

11.5.4 KOHTPO/Ib MOPO30CTOMKOCTU, BOAOHENPOHMNLAEMOCTM U MJIOTHOCTU BeToHa cneayeT
npou3BOAMUTb, PYKOBOACTBYACL TpeboBaHuAmMM [OCT 10060.0, FOCT 12730.5, FOCT 12730.1, FOCT
12730.0, FOCT 27005.

11.5.5 KoHTponb noKa3atenei KayectBa apmaTypbl (BXOAHOW KOHTPO/Ab) creayer
NpPOn3BOAMTb B COOTBETCTBUM C TPebOBaHUAMMN CTaHAAPTOB HAa apmMaTypy U Hopm opopmaeHus
aKTOB OLLEHKM KauyecTBa »Kes1ie3006eTOHHbIX N3aenvmn.

NormaCS® (NRMS10-03623) WWW.normacs.ru 16.05.2013 17:05


normacs://normacs.ru/vres
normacs://normacs.ru/1812?dob=41365.000012&dol=41410.711586
normacs://normacs.ru/2CM?dob=41365.000012&dol=41410.711586
normacs://normacs.ru/2E0?dob=41365.000012&dol=41410.711586
normacs://normacs.ru/2DC?dob=41365.000012&dol=41410.711586
normacs://normacs.ru/2D7?dob=41365.000012&dol=41410.711586
normacs://normacs.ru/V98N?dob=41365.000012&dol=41410.711586
normacs://normacs.ru/2DC?dob=41365.000012&dol=41410.711586
normacs://normacs.ru/2D7?dob=41365.000012&dol=41410.711586
normacs://normacs.ru/V9NP?dob=41365.000012&dol=41410.711586
normacs://normacs.ru/2CH?dob=41365.000012&dol=41410.711586
normacs://normacs.ru/2D1?dob=41365.000012&dol=41410.711586
normacs://normacs.ru/2CT?dob=41365.000012&dol=41410.711586
normacs://normacs.ru/2CS?dob=41365.000012&dol=41410.711586
normacs://normacs.ru/2CS?dob=41365.000012&dol=41410.711586
normacs://normacs.ru/2DS?dob=41365.000012&dol=41410.711586

CN 63.13330.2012 BeToHHbIe 1 ene306eToHHbIe KOHCTPYKUUKU. OCHOBHbIE MOMOXEHUA 150

KoHTpo/b KayecTBa cBapoOYHbIX paboT nponssoaaT cornacHo CM 70.13330, FOCT 10922, rOCT
23858.

11.5.6 OueHKy NpUroaHocTM COOPHbIX KOHCTPYKLUMIA MO MPOYHOCTU, TPELMHOCTOMKOCTU U
AedopMaTUBHOCTM (3KCMNYaTaUMOHHON NPUroAHOCTU) cneayeT NpPoOM3BOAWUTL corlacHo FOCT
8829 nytem nNpPOBGHOro HarpyeHua KOHCTPYKUMMU KOHTPONIbHOM HArpy3kom WM nyTem
BbIDOPOYHOTO MCMbITAHUA HArPyXeHMeM [0 Pa3pyleHUA OTAeNbHbIX COOPHbIX MU3genui,
B3ATbIX M3 NAPTUM OAHOTUMHbIX KOHCTPYKUMWA. OLEHKY MPUFOAHOCTU KOHCTPYKLMU MOXKHO
TaKKe MpPoM3BOAMTb Ha OCHOBE Pe3y/IbTaTOB KOHTPO/A KOMMNAEKCA eAMHWUYHbIX MOKa3aTenen
(na cbOpHbIX U MOHONUTHBIX KOHCTPYKLMI), XapaKTepPU3YyHLLMX MPOYHOCTb BETOHA, TONLUNHY
3aWMTHOrO C/1I0A, TeOMETPUYECKME pa3mMepbl CEYEHUIM W  KOHCTPYKUWUM, pPacnonoxeHue
apMaTypbl U MPOYHOCTb CBAPHbIX COEAMHEHUNM, ANAMETP U MEXAHUYECKME CBOMCTBA apMaTypbl,
OCHOBHble pa3mepbl apMaTypPHbIX U3AENUNA U BEANUYMHY HATAXKEHUA apMaTypbl, NOJy4aeMblX B
npouecce BXOAHOMO, ONEPaALMOHHOIO U MPUEMOYHOTO KOHTPOA.

11.5.7 MpreMKy BeTOHHbIX U Kene3obeTOHHbIX KOHCTPYKUMIM Nocne Ux Bo3BegeHUa cneayet
OCYLLECTB/IATL NYTEM YCTAaHOB/NEHUS COOTBETCTBUA BbIMOJHEHHON KOHCTPYKUMKM npoekTy (Cr
70.13330).

Mpuemky CcH60pHbIX OGETOHHbIX WU XKene3obeTOHHbIX W3L4eNuidi U KOHCTPYKUWUIN cnepyet
ocywectsnatb no ClM 130.13330 n [OCT 13015.

12 TpeOGoBaHus1 K BOCCTAHOBJICHHIO H YCHJICHHUIO 7KeJIe300€TOHHBIX KOHCTPYKIMIA
12.1 O01mme moJioKeHust

BoccTtaHoBAEHUME U yCcuneHue ene3obeToHHbIX KOHCTDYKLLMVI cneayetr npom3soauTb Ha
OCHOBE pe3y/ibTaTOB WX HATYPHOro O6Cﬂeﬂ,OBaHMﬂ, noBepoYyHOro pacyetTa, pacyetTa “
KOHCTPYHUPOBaAHNUA YCUTNBAEMbIX KOHCprKLI,VIVI.

12.2 HatypHble 00c1e10BAHNA KOHCTPYKIIUH

MyTem HaTypHbIX 0bcnefoBaHWIA B 3aBUCMMOCTM OT KOHKPETHOM 3a4ayn AOJ/KHbl ObiTb
YCTaHOBNEHbI:  COCTOSIHME  KOHCTPYKUMW, TFeOMeTpUYeckMe  pas3mepbl  KOHCTPYKLMNA,
apMMpPOBaHUE KOHCTPYKLMWA, MPOYHOCTb HETOHAa, BWMA, U KNacCc apmaTypbl U ee COCTOAHWE,
Npornbbl KOHCTPYKUMI, WUMPUHA PACKPLITUA TPELLMH, UX AIMHA U PacnoNoXKeHWe, pa3mepbl U
XapakTep AedEeKTOB U NOBPEKAEHNM, HArPY3KMN, CTAaTUYECKAA CXEMA KOHCTPYKLMNA.

12.3 IloBepouHbIe pac4yeTbl KOHCTPYKIIUH

12.3.1 lNoBepoyHble pacyeTbl CYLLECTBYHOLWMX KOHCTPYKUMA cnedyeT MNpPoOM3BOAUTL Npu
U3MEHEHUN [AENCTBYIOLWMX Ha HWUX Harpy3oK, YCNOBWMW 3KCNyaTauMm W 06beMHO-
NJIAHUPOBOYHBIX PELUEHUI, @ TaKXKe Npu 0BHapyXKeHUN cepbe3HbIX AedEKTOB U NMOBPEXAEHNUN
B KOHCTPYKLMAX.

Ha ocHOBe nNOBEpPOYHbIX PACYETOB YCTAHAB/AMBAKOT MNPUrOAHOCTb KOHCTPYKUMM K
3KcnyaTaumMm, HeobxoAUMOCTb UX YCUNEHUA, HEOOBXOAMMOCTb 3KCMAYaTALMOHHOM HarpysKku
WAW NONHYHO HENPUTOAHOCTb KOHCTPYKLMMA.
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12.3.2 ToBepoyHble pacyeTbl HeobxoAMMO NPOU3BOAUTL Ha OCHOBE MPOEKTHbIX
MaTepuanoB, AaHHbIX MO WU3rOTOBJIEHUID U BO3BEAEHUIO KOHCTPYKLMM, a TaKXKe pe3y/bTaToB
HaTYPHbIX 06CcneaoBaHUN.

PacyeTHble cxembl Npu NPOBeAEHNUM NOBEPOYHbIX PACYETOB CAeayeT NMPUHUMATb C Yy4ETOM
YCTAHOBNEHHbIX (PAKTUYECKUX TeoMEeTPUYECKMX pa3mepoB, ¢GaKTUUYECKOro COeAMHEHUA W
B3aMMOLAENCTBMA KOHCTPYKUMIA U I1EMEHTOB KOHCTPYKUMM, BbIABAEHHbIX OTKAOHEHUW npu
MOHTaXe.

12.3.3 [oBepoyHble pacyeTbl c/reayeT MPOU3BOAUTbL MO  Hecylel crnocobHOCTH,
Aebopmaumam 1 TPeLMHOCTOMKOCTU. [lonycKaeTcs He NPOM3BOAMTL NOBEPOYHbIE PAcYeTbl Mo
3KCN/yaTaUMOHHON MPUTrOAHOCTU, €CAN NEepeMelLeHMAa M LWKNPUHA PaCKPbITUA TPelWuH B
CYLLECTBYIOLMX KOHCTPYKLMAX NPU MaKCMMaNbHbIX GaKTUYECKUX Harpyskax He MnpeBoCXoaaT
AOMYCTUMbIX 3HAYEHWI, a YCUAUA B CEYEHMAX SNEMEHTOB OT BO3MOMHbIX Harpysok He
NPeBbIWAatOT 3HAYEHUI YCUAUIA OT GaKTUYECKMN AENCTBYIOLMX HArpy3oK.

12.3.4 PacyeTHble 3HAYEHMA XaPAKTEepPUCTUK OeToHa npuHMMAlOT no Tabauvue 6.8 B
3aBMCMMOCTM OT Knacca 6eTOHa, YKa3aHHOro B MPOEKTe, WM YCNOBHOFO Knacca 6GeToHa,
onpeaeniemoro ¢ NOMOLLbIO NepeBOAHbIX KOIPOMUNEHTOB, 0becneynBatoWwmMxX SIKBUBANIEHTHYIO
NPOYHOCTb NO PAKTUYECKOM cpeaHen NPOYHOCTM BeToHa, NONYYEHHOW NO UCMbITaHMAM 6eTOoHa
MeTO4aMMN HepaspyLlalowero KOHTPOAA WAW MO UCMbITAaHUAM OTOOPaHHbIX M3 KOHCTPYKLUMMK

o0bpa3uos.

12.3.5 PacyeTHble 3HAYEHWA XaPAKTEPUCTUMK apmaTypbl MPMHMMAOT no Tabavue 6.8 B
3aBMCMMOCTM OT KJacca apmaTypbl, YKa3aHHOTO B NMPOEKTE, UM YC/IOBHOIO Knacca apmaTypbl,
onpeaenaemoro ¢ NOMOoLLbIO NepeBoAHbIX KO3PPULMEHTOB, 06ecneunBatoLLMX SKBUBANEHTHYIO
NPOYHOCTb NO (PaKTUYECKMM 3HAYEHMAM CpedHel MPOYHOCTU apMaTypbl, MOAYYEHHOW MO
AaHHbIM UCNbITaHMI 06Pa3LOB apMaTypbl, OTOBPAHHbIX N3 06CNeAYEMbIX KOHCTPYKLUWIA.

MpWn OTCYTCTBMM NPOEKTHbIX AAHHbIX U HEBO3MOMKHOCTU OTbopa 06pasuoB AOMycKaeTcs
KJacc apmaTtypbl yCTaHaBAMBaTb NO BMAY NPOdMAA apmaTypbl, @ PacyeTHble COMPOTUBIEHUA
npuHMmaTtb Ha 20 % HUXKEe COOTBETCTBYIOLWIMX 3HAYEHWA [OEeNCTBYIOWMUX HOPMATUBHbIX
AOKYMEHTOB, OTBEYAIOLLMX aHHOMY Knaccy.

12.3.6 Mpu npoBeAeHWW NOBEPOYHbIX PACYETOB AOJ/KHbI ObiTb yyTeHbl AedeKTbl U
NOBPEXAEHUA KOHCTPYKLMU, BbIABAEHHbIE B NPOLLECCE HATYPHbIX 06CNeA0BaHUMN: CHUXKEHME
NPOYHOCTM, MECTHble MOBPEXAEHUA WAM pa3pyweHua 6eToHa; obpblB apmaTypbl, KOPPO3MA
apmMaTypbl, HapyLweHMe aHKEePOBKM U CLENNEHMA apMaTypbl ¢ 6eTOHOM; onacHoe obpa3oBaHue
N PACKpbITUE TPELLMH; KOHCTPYKTUBHbIE OTK/IOHEHWUA OT MPOEKTA B OTAE/bHbIX 31eMeHTax
KOHCTPYKLMW U UX COeAUHEHUAX.

12.3.7 KOHCTpyKUMM, He yaoBneTBopAlolwMe TpeboBaHMAM MNOBEPOYHbIX pPaCYeTOB MO
HecyLLen cnocobHOCTU M IKCNIYaTaLMOHHOM NPUTOAHOCTU, NOANENKAT YCUNEHNIO TNBO ANA HUX
[ONKHa BbITb CHUMKEHA 3KCNIyaTaLMOHHAA HarpysKa.
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[NnA KOHCTPYKUMIA, He YyAOBNETBOPAOWMX TpeboBaHMAM MOBEPOYHbIX PaCYeToB Mo
3KCNAyaTauMOHHOW MPUrOAHOCTM, [AOMyCKaeTcas He npeaycmaTpmBatb ycunenua naunbo
CHUMKEHMA HarpysKku, ecnn pakTndeckne npormbbl NpesbIWatoT AOMNYCTUMbIE 3HAaYEeHMA, HO He
NPenATCTBYIOT HOPMaNbHOM 3KCMyaTauuu, a TaK Ke eciv GaKTMYECKoe pacKpbiTMe TPewuH
npeBbIWaeT A0NYCTUMbIE 3HAYEHMSA, HO HE CO34aeT ONacHOCTU PaspyLUEHUA.

12.4 Ycunienune #xese300eTOHHBIX KOHCTPYKIHUH

12.4.1 YcuneHue Kenes3obeTOHHbIX KOHCTPYKLWI OCYLECTB/AKT C MOMOLLbI CTafbHbIX
anemeHToB, 6eTOHa U Kene3obeToHa, apmaTypbl U MOIMMEPHbIX MaTepManos.

12.4.2 Tlpu yCUNEHUUN Kenes3obeTOHHbIX KOHCTPYKUMA caeayeT YyyuTbiBaTb HECyLLyo
CNOCOOHOCTb KaK 3/IEMEHTOB YCUNEHMUA, TaK U YCUANBAEMOWN KOHCTPYKUMWU. [N 3TOro A0NKHO
6bITb 0becneyeHO BKAOYEHME B PAbOTYy 3N1EMEHTOB YCUMAEHMA U COBMECTHasa KX paboTta c
YCUANBAEMOW KOHCTPYKUMEN. [NA CMNbHO NOBPEXAEHHbIX KOHCTPYKUMI (Npu paspyweHun 50
% wn bonee ceyeHus b6etoHa unam 50 % wm Gonee naowaan cedyeHus paboyen apmaTtypbl)
3N1IeMEHTbl YCUNEHUA cedyeT PacCcyUTbiBaTb Ha MOMHYK AeNCTBYHOLWYH Harpysky, npu 3Tom
HecyLw,as cNocobHOCTb YCUNNBAEMOM KOHCTPYKLIMKM B pacyeTe He yYUTbIBAETCS.

Mpu 3agenKe TPELLWH C LUMPUHOW PacKpbITMA Bonee gonycTMmon u apyrux aedexktos betoHa
cnegyetr  obecneuntb  PaBHOMPOYHOCTb  YYaCTKOB  KOHCTPYKLMW,  NOABEPrHYBLUMXCA
BOCCTAaHOB/IEHWNIO, C OCHOBHbIM HETOHOM.

12.4.3 PacyeTHble 3HAYEHWA XaAPAKTEPUCTUK MaTepuanoB YCUIEHUA MNPUHUMAOT Mo
AENCTBYIOWMM HOPMATUBHBIM LOKYMEHTaM.

PacueTHble 3HaYEHUA XapPaKTEPUCTUK MaTepUanoB YCUNMBAEMOWN KOHCTPYKUUU MPUHUMAIOT
NCXOAA M3 MPOEKTHbIX AaHHbIX C YYEeTOM pe3ynbTaToB 06CnefoBaHMA COMNacHO MpaBuiam,
NPUHATBLIM NPU MOBEPOYHbIX pacyeTax.

12.4.4 PacyeT ycunmMBaemoil Kene3obeTOHHOM KOHCTPYKUWMM cledyeT Npous3BogMTb MO
obWwuM npaBuiam pacyeTa Kene3obeTOHHbIX KOHCTPYKUMW C  y4eTOM HanpAXKeHHOo-
AedopMUpPOBaHHOrO COCTOAHMA KOHCTPYKLMW, MONYHEHHOTO €0 4,0 YCUNEHUA.

13 Pacuer eJ1e300eTOHHBIX KOHCTPYKIM HA BHIHOCJIUBOCTD

13.1 PacueT Kene3obeTOHHbIX KOHCTPYKLUWMIA Ha BbIHOC/AIMBOCTb CAeAyeT BbINOMHATL Mpu
AENCTBUM MHOTOKPATHO MOBTOPSAIOLLENCA (perynsapHoi) Harpysku. MpoBepKa COnpoTUBAEHUS
npu pacyeTe Ha BbIHOC/IMBOCTb BbINOMHAETCA OTAE/bHO ANA 6eTOHa M apMaTypbl.

PacyeT Ha BbIHOC/IMBOCTb BbIMOJIHAIOT MO YNPYroi CTagum ¢ TpelmnHamu. PaboTy pacTaHyToro
6eToHa M CKaTOM apmaTypbl HE Y4YMTbIBAOT, M WX MPOYHOCTb HA BbIHOCAMBOCTb He
paccynTbiBaeTCA.

13.2 PacyeT Ha BbIHOC/AMBOCTb HEOOXOAMMO MNPOU3BOAMTbL W3 YCNOBWUK, NPU KOTOPbIX
MaKCMManbHble HAMPAXEHUA B CKaTOM OeTOHe M pacTAHYTOM apmaType OT MOBTOPAOLLENCA
Harpy3kM He MpPeBbIWAOT PacCYeTHbIX CONPOTMBAEHWA 6eToHa WM apmMaTypbl Ha cCxKaTve W
pacTaXeHue No BbIHOC/IUBOCTU COOTBETCTBEHHO.

NormaCS® (NRMS10-03623) WWW.normacs.ru 16.05.2013 17:05



CN 63.13330.2012 BeToHHbIe 1 ene306eToHHbIe KOHCTPYKUUKU. OCHOBHbIE MOMOXEHUA 153

13.3 PacuyeTHble conpoTusBaeHnsa 6eToHa M apmaTypbl MO BbIHOCAMBOCTU B 0bLLEM cayyae
onpeaensTca C Y4ETOM aCMMMETPUN LUUKIOB Harpy»KeHui, knaccos 6eToHa u apmatypsbl (no
MPOYHOCTU Ha CKaTUE M PaCTANKEHWE COOTBETCTBEHHO) ANA YMcna UMKoB, pasHoro N = 2 - 109,
C UCNONb30BaHNEM HUCNAZAOWEN KPUBOAMHENHOW 3aBUCMMOCTM, NOJIYYEHHOM HA OCHOBAHWUM
OMbITHbIX AaHHbIX.

Mpy onpegeneHnn pacyeTHbIX COMNPOTMBAEHUI 6GeToHa Mo BbIHOCAMBOCTU CleayeT
y4uTbIBaTb BUA 6ETOHA (TAXKENbIN UM NETKUIA), @ TaKXKe COCTOsSIHME BeTOHA No BAAXKHOCTU. Mpu
onpeaeneHnn pPacyeTHbIX COMPOTUBAEHMI apMaTypbl MO BbIHOCAMBOCTU CledyeT Y4yuTblBaTb
Ha/ZiM4YmMe CBapHbIX COegUHEHUN.

ACMMMeTpMﬂ LULMKNIOB Hany)KeHMl‘/‘I XapaKTepunsyeTtca OTHOWEHNEM MUHUMAJIbHBIX W
MaKCUMa/IbHbIX Hal'lpﬂ)-KeHMﬁ B 6eToHE U apmMmaTtype B npegenax umkna nUsSmeHeHmna Harpysku.

Ipunoxenne A
(cpaBOYHOE)

OcHoBHbBIE 6yKBeHHbIe 0003HAYEHHUA

Ycunus om eHewHUX Hazpy30K U 8o30elicmsuli 8 monepeyHom ceyeHuu 31emeHma

M - n3rnbarowmin MOMEHT;

Mp - wn3rnmbalowmin MOMEHT C Y4eTOM MOMEHTa YCUAMA npeaBapuTenbHoro obrkatma
OTHOCUTENbHO LLEHTPA TAXKECTU NPUBEAEHHOIO CEYEHUS;

N - npoagonbHaa cuna;
Q - nonepeyHasa cuna;
T - KpyTAWMMA MOMEHT.

XapakmepucmuKu mamepuasnos

Ro,n - HOpMaTMBHOE conpoTUBAEHUE 6eToHa 0CeBOMY CXKaTUlo;

Rb, Rb,ser - pacyeTHble CONPOTUBAEHUS BETOHA OCEBOMY CXKaTUIO A/1A NpeaebHbIX COCTOAHWUNM
COOTBETCTBEHHO NEPBOM U BTOPOW rpynm;

Rbt,n - HOpMATUBHOE CONPOTUBAEHUE 6eToHa 0CeBOMY PaCTAXKEHMUIO,

Rbt, Rbtser - pacyeTHble CONPOTUBAEHUA BGETOHA OCeBOMY PACTAMKEHWIO ANA NpeaenbHbIX

COCTOAHWI COOTBETCTBEHHO NEPBOI U BTOPOW rpynn;
Rb,loc - pacyeTHoe conpoTusaeHme 6eToHa CMATHIO;
Rbp - NepenaToyHas NpoYHOCTb HETOHa;
Rbond - pac4eTHOe CoNpOoTUBAEHME CLENNEHUA apMaTypbl C 6eTOHOM;

Rs, Rsser - pacyeTHble CONPOTMBAEHUA apMaTypbl PAaCTAXKEHUIO ANA NpeaenbHbIX COCTOAHUMN
COOTBETCTBEHHO NEPBOW M BTOPOM rpynn;

NormaCS® (NRMS10-03623) WWW.normacs.ru 16.05.2013 17:05



CN 63.13330.2012 BeToHHbIe 1 ene306eToHHbIe KOHCTPYKUUKU. OCHOBHbIE MOMOXEHUA 154

Rsw - pacyeTHOE CONPOTUBNAEHMNE NONEPEYHOM apMaTypPbl PACTANKEHUIO;

Rsc - pacyeTHoe cONpoOTMBAEHME APMATYypbl CXHATUIO ANA NpPefefibHbIX COCTOAHWUIA MepBOW
rpynnbi;

Ep - HaYaNbHbIN MOAYNb YNPYrocTn 6ETOHA NPU CXKATUN U PACTANKEHUMU;
Eb.red - NpUBEAEHHBIN MOAYNb AedOopMaLLMK CKATOro 6ETOHa;
Es - MOoAyNb yNpyroctv apmatypbi;

Esred - NpUBEAEHHBIA MOAYNb AedopMaLMmM apMaTypbl, PacnoIOKEHHOW B PacTAHYTON 30He
3/1eMEeHTa C TpelMHaMK;

€bo, Ebto - MNpefenbHbleE OTHOCUTEJIbHbIE ,a,ed)opmau,mm 6eToHa COOTBETCTBEHHO npu
PaBHOMEPHOM OCEBOM CHKATUU N OCEBOM PaACTAXKEHUMN,

€50 - OTHOCUTE/IbHbIE AedOopMaLmnmM apMaTypbl MPU HAMPAXKEHUU, PAaBHOM Rs;
€h,sh - OTHOCUTEIbHbIE AedopMaLmnm ycaaKM BeToHa;

®b,cr - KO3PPMUMEHT Non3yyectn beToHa;

O - OTHOLIEHWE COOTBETCTBYIOLLMX MOAYNEN YNPYrocTM apmaTtypsbl Es v 6eToHa Ep.

XapakmepucmuKu rnosaoxceHuUs npooosbHol apmMamypesl 8 nornepeyHom ceveHuu anemeHma

S - 0603HayYeHne NPoJ0bHON apMaTypbl:

a) NPU HaNMUUMK CKATOM N PACTAHYTOM OT AENCTBUS BHELIHEM HarpysKuM 30H CEeYEHUs -
PacnoNoXeHHOW B PacTAHYTOM 30He;

6) NpM NONHOCTbIO C}KATOM OT AEMUCTBUA BHELIHEN HArpy3KM CEYEHUU - PACMONONKEHHON Y
MeHee CXKaToM rpaHu ceYeHus;

B) NP NOJIHOCTbIO PACTAHYTOM OT AIEMNCTBUA BHELLHEN Harpy3Ku Ce4EeHUMN:

ONA BHEUEHTPEHHO PacTAHYTbIX 3/IEMEHTOB - PACNO/IOXKEHHOM Y 60Jsiee pacTAHYTOM rpaHu
ceyeHus;

ANA LeHTPaZIbHO-PaCTAHYTbIX 3/1IEMEHTOB - BCEl B MOMNEPEYHOM CEYEHUWN INEMEHTA;
S'- 0603HavyeHne NPoAO0AbHON apMmaTypbl:

a) NpYM HaNMYUK CKATOM M PACTAHYTOM OT AEWCTBUSA BHELLUHEM Harpy3KuM 30H CeYEeHUs -
pPacrnosoXKEeHHOM B CXKATOM 30HE;

6) NpM NONHOCTbIO CKATOM OT AEWUCTBUA BHELUHEN HArpy3KM CEYEHUM - PACTONONKEHHON Y
Hbonee cxKaToM rpaHnN ceveHus;

B) MPY NONHOCTbIO PACTAHYTOM OT AEWNCTBMA BHELLUHEM HarpyskM ceYeHUU BHELEHTPEHHO
PaCTAHYTbIX 31EMEHTOB - PACMONOXEHHOW Y MEHEe PACTAHYTOM rpaHn CEYEHUA.
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leomempuyecKkue xapakmepucmuku

b - WWMpPWMHA NPSAMOYIONbHOIO CeYEHUS;
LWMpPUHa pebpa TaBPOBOro 1 ABYTaBPOBOro CEYEHUN;

by, b's - WMPWMHA NONKM TaBPOBOIO U ABYTAaBPOBOIro CEYEHUIM COOTBETCTBEHHO B PACTAHYTOM U
CXaTol 30Hax;

h - BbicoTa NnpPAMOYrosibHOro, TaBpoBoOro n 4syTaBspoBoOro CG‘-IGHMIZ,'

hs, h's - BbICOTa NONKM TaBPOBOroO M ABYTaBPOBOr0 CEYEHUI COOTBETCTBEHHO B PACTAHYTOMN U
CXKaToW 30Hax;

a, @' - paccTofAHne OT PaBHOAEWMCTBYIOLLEN YCUINIM B apmaType COOTBETCTBEHHO S u S’ oo
6AMKaNLWen rpaHn ceveHuns;

ho, h'o - paboyan BbicOTa ceyeHun, paBHaA COOTBETCTBEHHO h-aun h-a’;
X - BbICOTA C}KaToOM 30Hbl 6eTOHa;

€ - OTHOCMTENIbHAsA BbICOTA CXKaTOW 30HbI 6eToHa, paBHas x/ho;

Sw - PACCTOAHME MEXKAY XOMYTaMM1, USMEPEHHOE MO AJ/IMHE 3/IEMEHTA;

€0 - IKCUEHTPUCUTET NPOAOAbHOM CUAbl N OTHOCUMTE/NIbHO LLEHTPa TAXKECTU NpUBELEHHOrO
ceyeHusn, onpeaensemblii C y4eTomM yKasaHuin 7.1.7 n 8.1.7;

e, €' - paccTosHUS OT TOYKU MPUJIONKEHUA NMPOAOSIbHOW cuabl N [0 PaBHOAENCTBYIOLLLEN
YCUAUIA B apMaType COOTBETCTBEHHO S 1 S';

€op - IKCUEHTPUCUTET YCUINA NpeaBapuUTesibHOro 063KaTma OTHOCUTEJNIbHO LEeHTPa TAXKECTU
npmneegeHHOro ce4eHuA,

Yn - PACcCTOsiHWE OT HEWTPaZIbHOM OCU A0 TOYKM MPUNONKEHUA YCUNUA NpenBapuTebHOro
06’KaTnA C y4eTOM M3rMBAOLLEr0 MOMEHTA OT BHELIHEN HArpy3Ku;

€p - PacCTOAHME OT TOYKM MPUIOXKEHUA YCUAUA npenBapuTenbHoro obxatma N, ¢ yyeTom
n3rnbaloLero MOMeHTa OT BHELWHEN Harpysku A0 LEHTPA TAMKECTM PACTAHYTOM UM HaumeHee
cXKaTon apmaTypbl;

| - nponeT anemeHTa;
lan - ANVHA 30HbI aHKEPOBKMU;
lp - BNVHA 30HbI NepeaaYn NpenBapuUTEIbHOrO HanpPAXEHUA B apMmaType Ha 6eToH;

lo - pacyeTHas A/NMHA 3/1eMeHTa, NoABepratoleroca AeNCTBMI0 CUMaloWen NpoaobHOM

CUNbI;
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i - paguMyc WHepuUMM NONEepPeyvYHOro CeYeHUs 3/eMeHTa OTHOCUTENIbHO LEHTpa TAXeCTU
ceyeHus;

ds, dsw - HOMUHaNbHbIA AMaMeTpP CTepPKHEN COOTBETCTBEHHO MPOAO/bHOM U NonepeyHoin
apmaTypbl;

A, A's - nhowaam ceyeHns apmaTtypbl COOTBETCTBEHHO S1n S';

Asw - NIOWAAb Ce4eHMA XOMYTOB, PaCNONIOXKEHHbIX B O,EI,HOﬁ HOpMaﬂbHOl;'I K I'IpO,CI,OfIbHOﬁ ocun
3/1eMeHTa NJI0OCKOCTHU, ﬂEpGCEKBI-OU.I,EVI HaK/IOHHOE ceYyeHune,;

Ms - KO3pPUUMEHT apmMMpOBaHMA, onpepenseMblii Kak OTHOLWEHMEe NAoWaan ceyeHus
apmaTypbl S K naowaan nonepeyHoro ceyeHus anemeHTa b - ho 6e3 yyeta CBECOB CHKaTbIX U
PacCTAHYTbIX MOJIOK;

A - nnowaapb Bcero 6eToHa B NoNepeyHoM cevyeHuu;
Ap - NNowWaab ceyeHnsa 6eToHa CKaTol 30HbI;

Apt - Nnowaab ceyeHna 6eToHa pacTAHYTOM 30HbI;
Ared - NOWAAb NPUBEAEHHOTO CEYEHUA I/IEMEHTA;
Aloc - NAoWAAb cMATUA BETOHa;

| - MOMEHT WMHEepUMW ceyeHWs BCero 6eToHa OTHOCUTENIbHO LIeHTPa TAMECTU cevyeHus
3N1eMeHTa;

lred - MOMEHT nHepuun npumeegeHHoOro cedyeHunA 3s31emMeHTa OTHOCUTEJIbHO €ero ueHTpa
TAXECTH,

W - MOMEHT CONPOTUBNEHUNA CEYEHMA dNEeMEHTa /1A KpalHero pacTaHyToro BOJIOKHa.

XapaKmepuchKu npedeapumeano HAripAXeHHo2o ssn1iemeHma

P, N, - ycunne npeaBaputenbHOro o6)atma C y4eTom noTepb NpeaBapuTeNbHOro
Hanps»eHUs B apmaType, COOTBETCTBYHOLLMX pacCMaTpMBaeMon cTaamum paboTbl SN1EMEHTA;

P(1), P(2) - ycunue B Hanpsraemoi apmaType € y4eTOM COOTBETCTBEHHO NEPBbIX U BCEX NOTEPD
npeABapuUTEIbHOTO HaMPAMKEHUS;

Osp - NpeaBapuTesbHOE HaMNpAXeHWe B HanpAraemMom apmaType C y4yeTom noTepb
npeABapUTENIbHOTO HAMNPAXEHMA B apmaType, COOTBETCTBYHOLLMX PACCMATPUBAEMON CTaanu
paboTbl 3/1EMEHTa;

Aosp - NoTepU NpeaBapUTENIbHOMO HAaNPSAXKEHMA B apMaType;

Obp - CKMMAIOLLME HANPAXKeHMA B BETOHe B CTaguu NpenBapuUTeIbHOro 063KaTma ¢ y4eTom
noTepb NpeABapUTENbHOro HaNPAXKeHUs B apmaType.
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Ipunoxenune b
(cipaBoYHOE)

Pacuer 3akgagHbIX aeTajen

6.1 PacyeT HOpManbHbIX aHKEPOB, NMPMBAPEHHbIX BTABP K MIIOCKMM 3/71€MEeHTaM CTa/bHbIX
3aKMagHbIX AeTanewn, Ha AecTBuE N3rnbatoLLmMx MOMEHTOB, HOPMabHbIX U CABUTAOWMX CUA OT
CTAaTUYECKOMN HarpysKu, PacrnosioKEeHHbIX B OAHOM MJIOCKOCTU CUMMMETPUM 3aKNaLHOM AeTanu,

nponsBoanTCA U3 yCcnoBua:

Noo (5.1)

2y, (5.2)

Qun,j - CoBUratoLee ycuane, NpUxoaaLLeeca Ha OAMH pAL aHKepoB, PaBHOE:

_0-03N,,

- M

0.,
(B.3)

N'an - Haubosbluee CXMMalOWEe ycuavMe B OAHOM pPsAAy aHKepoB, onpeaensemoe no

dopmyne

(5.4)

™ L
Ql,_—.:zj = X o:
—t
—— i

T P —
EL

PucyHoK b.1 - Cxema ycUnui, BeicTeylowmnX Ha 3aKNagHYI0 AeTallb

Qan,j,0 - CABUTraloLLAn CMNA, BOCMPUHMMAEMAs aHKepaMu, onpegensaercs no popmyne

- —'I_ --;'L,,.' R}'Rﬂ (55)

rAe Vs,sh - KO3PPUUMEHT, NPUHUMAEMbIN paBHbIM 1,65;

Nan,jo npegenbHaa pactarnearollaa Ccuna, BOCNPUHMMaemaa O4HUMM pPAOOM aHKEpPOB,

onpegaensaetca no popmyne

Nan,',O =R;s 'Aan,j- (56)
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B popmynax (B.1) - (B.6):

M, N, Q - MOMEHT, HOpManbHas U CABUraloLLas CUMbI, AEMCTBYIOLWME Ha 3aKNaAHYIO AeTanb
COOTBETCTBEHHO; MOMEHT OnpeaenseTcd OTHOCUTE/IbHO OCW, PACMOJIOXKEHHOW B MJIOCKOCTU
HapPY*KHOM rPaHM NIacTUHbI U NPOXOAALLEN Yepes LLEHTP TAMKECTU BCEX aHKEPOB;

Man - YUCNO PAOOB AaHKEPOB BAOJIb HAMNpPaBAEHWUS CABUraloOWEn CUabl, ecan He
obecneuynBaeTcs paBHOMEpPHaa nepeaaya cABUratowen cunbl Q Ha Bce paabl aHKEPOB, TO MpU
onpeaeneHnm caBUratoLLero ycunma Qun y4MUTbiBaeTcs He bosiee YeTbipex paaos;

Z - paccTosiHMe MeXay KpaHMMM psifaMn aHKEPOB;
Aan,j - CYMMapHas noLaZb NONepeyHoro ce4eHnn aHKepoB Hanbonee HaNPAXKEHHOro pPAAa;

Mnowapb CeYEHUs aHKEPOB OCTaNibHbIX PALOB AO0/KHA MPUHMMATLCA PaBHOW NJioLAAW
ceyeHus aHKepoB Hanbonee HanNpPAXKEHHOro PAAa.

B dopmynax (2) n (4) HopmanbHaa cuna N cuMTaeTcsa NOJIOKUTENIbHOW, €CAX Hanpas/eHa oT
3aK/1lagHOM AeTann (CM. pUCYHOK B.1), M OoTpMUaTeNbHOM - eCAM Hanpas/ieHa K Hel. B cayyasx,
Korga Ngn nonyyaet oTpuuaTesibHoe 3HayeHue, To B popmyne (b.3) npuHnmaetcs N'gp = N.

Mpn pacnonoXeHun 3aknagHon AeTanum Ha BepxHen (Nnpu 6EeTOHMpPOBAHMK) MOBEPXHOCTU
nsgenuna sHaveHue N'q, NPUHUMAETCA PaBHbIM HYHO.

5.2 B 3aKknafHOM AeTann C aHKepamu, NPUBapPEeHHbIMK BHAXNECTKy nog yriom ot 15 ao 30°,
HaK/NOHHblE aHKepa PacCyMTbIBAlOTCA Ha AelcTBue casurawowert cunbl (npu Q > N, rge N -
oTpbiBatoLLan cuaa) no opmyne

s : (B.7)

roe Aan,inc - CYyMMapHas NioWab NonepeyHoro ce4eHmna HakNOHHbIX aHKepOoB.;
'an - CM. 8.1.1.

MpY 3TOM [O0/KHbI YCTaHAaBNMBATLCA HOPMasibHblE aHKepa, paccymTbiBaemMble No popmyne
(B.1) n npw 3HaYeHuAX Qan, PaBHbix 0,1 cABUralOWEro ycunaus, onpeaensemoro no ¢opmyne
(B.3).

6.3 KOHCTpYKUMA CBapHbIX 3aKNafHbIX AeTanel C NPMBAPEHHbIMU K HUM 3/1EMEHTAMM,
nepesarwLLmMmMmM Harpy3Ky Ha 3aknagHble AeTanun, AoKHA obecneynsaTtb BKAOYEHME B paboTy
aHKepHbIX CTepXXHEeW B COOTBETCTBMM C MPUHATON PaACYETHOM CXeMOW. BHelwHMe 3nemeHTbl
3aK/MagHbIX AeTanen U UX CBapHble COeAMHEHUA PaccunTbiBatoTCA cornacHo CM 16.13330. Mpwm
pacyeTe nNacTMH M (GACOHHOrO MpPOKaTa HAa OTPbLIBAKOWYK CUAY MPUHUMAETCA, YTO OHM
LWAPHUPHO COeANHEHDBI C HOPMaNbHbIMWU AHKEPHBIMW CTEPKHAMM.

Kpome TOro, TOAWMHA nNANaCTUHbI t paAcYeTHOM 3aKNafHOW [eTanu, K KOTOpoM
NPWBapMBAOTCA BTAaBP aHKepa, AO0/1XKHA NPOBEPATLCA U3 YCI0BUA:
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-'=’= (B.8)

rae dan - ANAMETP aHKEPHOTO CTEPXKHA, TpebyeMblit Mo pacyeTy;
Rsq - pacyeTHOe conpoTuBaeHue CTanu Ha cpes, NpuHUMaemoe cornacHo CN 16.13330.

[ns TMNOB CBapHbIX coeAMHEHUN, obecrneuynBaloLnX 6ONbLIYIO 30HY BK/IIOYEHUSA MNACTUHbI B
paboTy npu BbIPbIBAaHUN W3 HEE AHKEPHOro CTEPXHA WU COOTBETCTBYHOLIEM O6OCHOBaHWUU
BO3MOXHa KOPPEKTUPOBKA ycnoBus (5.8) C LeNbio YMEHbLIEHWUS TO/IWMUHBI NIACTUHbI.

To/NWMHA NNAcTUHbI AO/MKHA TaKKe YAO0BAETBOPATb TEXHOJIOTMYECKMM TpeboBaHUAM Mo
cBapke.

IIpunoxenne B
(cipaBoYHOe)
Pacyer KOHCTPYKTHBHBIX CHCTEM

B.1 Pacuer HECYLWMNX KOHCTPYKTUBHbIX CUCTEM A0/} KEH BKNIIOYATb!

onpeaeneHne YCUAUM B 3/1eMEHTaX KOHCTPYKTUBHOM cUCTeMbl (KOMOHHaX, nauTax
NepeKpbITUIA U NOKPbITUA, GYHAAMEHTHbIX NAWUTaX, CTEHAX, AAPaX) U YCUNUIA, AeNCTBYIOLWMX Ha
OCHOBaHMA PYHOAMEHTOB;

onpeaeneHne nepemelLeHnit KOHCTPYKTUBHOM CUCTEMbI B LENOM W OTAE/bHbIX ee
31eMEHTOB, a TaKKe YCKoOpeHU KonebaHna NnepekpbITUIA BEPXHUX STaxKel;

pacyeT Ha YCTOMYMBOCTb KOHCTPYKTUBHOM CUCTEMBI (YCTOMUYMBOCTE POPMbI U NMONOKEHUSA);
OLLEeHKY Hecylel cnocobHocTM M gepopmaumm OCHOBAHUS;

a B OTAENbHbIX C/Ay4YasX W OLEHKY COMPOTUBAAEMOCTM KOHCTPYKTMBHOM CUCTEMbI
nporpeccupyowemy paspyLleHuio.

B.2 PacuyeT Hecylleil KOHCTPYKTUBHOW CMUCTEMbI, BKAKOYAlOWEN HaA3eMHble U Nnog3emHble
KOHCTPYKUMN U dyHOAMEHT, cnedyeT NPOU3BOAWUTL ANA CTaguuM 3KCnayaTauuu. B cayvae
CYLLECTBEHHOTO M3MEHEHMA PaACYeTHOW CUTyauuM B MpPoLEcce BO3BEAEHUSA pacyeT Hecyllen
KOHCTPYKTUBHOW CUCTEMbl CneAyeT MpPoM3BOAUTbL A/1A BCEX NOCNeAOBaTe/bHbIX CTaauii
BO3BeAEHUSA, NPUHMUMASA PacyeTHble CXEMbl, OTBEYalOLME PAacCMaTPUBAEMbIM CTaAUAM.

B.3 PacueT Hecylielh KOHCTPYKTMBHOW cucTeMbl B obuiem cnyyae cnepyetr npousBoAuTb B
NPOCTPAHCTBEHHON MNOCTAHOBKE C Y4YETOM COBMECTHOM paboTbl HaA3EMHbIX U MOA3EMHbIX
KOHCTPYKLMI, dyHAAMEHTa U OCHOBAHMS NOA HUM.

B.4 Mpwn pacyeTe HecywMx KOHCTPYKTUBHbIX CUCTEM, COCTOALWMX M3 COOPHbIX 3/IEMEHTOB,
cneayet yunTbliBaTb NOAATANBOCTb UX COEAUHEHUN.
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B.5 PacyeT HecylMX KOHCTPYKTMBHbIX CUCTEM CnegyeT MPOM3BOAUTbL C UCMNONb30BaHUEM
JINHENHbIX U HEJIMHENHbIX AedOPMaLMOHHbIX (FKECTKOCTHbIX) XapaKTEPUCTUK XKene306eTOHHbIX
31eMEHTOB.

JNInHenHble nedopMaLMOHHbBIE XapaKTEPUCTUKN Kene30beTOHHbIX 31eMeHTOB onpeaenatoT
KaK 15 CNAOLWHOro ynpyroro Tena.

HenvHelHble p[edOpPMAUMOHHBIE XAPAKTEPUCTUKM Kene306EeTOHHbIX 31eMEeHTOB Npu
M3BECTHOM apMMPOBAHUKN cnepyeT onpenenaTb C Y4eTOM BO3SMOXKHOIO 06pa3oBaHUA TPELLMH B
MOMEepPEeYHbIX CEYEHUAX, a TAKKe C Y4eTOM pPasBUTMA Heynpyrux gedopmauuii B 6eToHe M
apmaType, OTBEYAOLLNX KPAaTKOBPEMEHHOMY U AANTENBbHOMY AENCTBUIO HArPYy3KK,

B.6 B pe3ysnbTaTe pacyeTa Hecyliei KOHCTPYKTUBHOW CUCTEMbI AONXKHbI ObiTb YCTAHOBNEHDI:
B KOJIOHHAX - 3HAYEeHWUA NPOAO/bHbIX M NOMNEPEYHbIX CU/, U3TMBAIOLLMX MOMEHTOB; B MNOCKUX
NAUTax NEPEKPbITUIA, NOKPLITUA U GYHAAMEHTOB - 3HAYEHMA U3rMBAIOLLMX MOMEHTOB, KPYTALLMX
MOMEHTOB, NMOMNEePEYHbIX N NPOAONAbHbIX CUI; B CTEHAX - 3HAYEHWUS MPOAO/IbHbLIX U CABUIAOLLMX
CUN, U3rMBAOLWMX MOMEHTOB, KPYTALLMX MOMEHTOB M NOMEPEYHbIX CUI.

OnpeaeneHve yCUAUA B 3/1eMEHTaxX KOHCTPYKTMBHOM CUCTEMbI cnedyeT Npou3BoAuTb OT
AEVCTBMA PACUYETHbIX MOCTOAHHbIX, A/UTENbHbIX MU KPAaTKOBPEMEHHbIX Harpys3oK.

B.7 B pe3synbTaTe pacyeTa Hecyllel KOHCTPYKTUBHOW CUCTEMbI AO/XKHbI 6bITb YCTAHOBNAEHDI
3HaYeHWA  BePTMKa/bHbIX  NepemelieHUin  (NpornboB)  nNepekpbITUA U MOKPbLITUHN,
rOPM30HTA/IbHblE MEePEeMELLEHUA KOHCTPYKTUBHOM CUCTEMbI, @ AAA 343HWMA NOBbILWEHHOW
3TAKHOCTM - TaKMKe YCKOPEHMA KosiebaHMI MepekpbiTUA BEPXHWUX 3TaxeW. BennuuHa
nepemeleHnii U yCKopeHua KonebaHuii He [ONXKHa MpeBblwaTb AOMNYCTUMbIX 3HAYEHWUN,
YCTaHOB/IEHHbIX COOTBETCTBYIOWMMMU HOPMATUBHBIMUN AOKYMEHTAMM.

FOpPU30OHTaNbHbIE MNEePEMELLEHNA KOHCTPYKTMBHOM CUCTEMbI C/ledyeT onpeaenstb OT
[EeUCTBMA pacyeTHbIX (41A npeaenbHbIX COCTOAHMIA BTOPOW rPymnbl) MOCTOAHHbIX, AJUMTENbHbIX
N KPaTKOBPEMEHHbIX TOPU3OHTA/IbHbIX U BEPTUKAbHbIX Harpy3okK.

BepTuKanbHble nepemelleHns (Npormbbl) NepexkpbITUiA U NOKPbLITUIA cneayeT onpeaenatb oT
OENCTBUA HOPMATUBHbIX MOCTOSAHHbIX U A/IUTENbHbIX BEPTUKA/IbHbIX Harpy3oK.

HKeCcTKOCTHble XapaKTepPUCTUKM 91€eMEHTOB KOHCTPYKTUBHOM CUCTEMBI caeayeT NPUHMMATD C
YYETOM apMUPOBAHUA, HaNMuMA TPELWUH M Heynpyrux gedbopmaunii B b6eToHe M apmaType
COrnacHo yKkasaHumam 8.2.26, 8.2.27.

YcKopeHua KonebaHM NepeKkpbITUM BEPXHUX 3TaKel 34aHuA cnedyeT onpegenatb MNpwu
AeNCTBUN NY/IbCaLLMOHHOM COCTaBAAIOLLEN BETPOBOM HarpysKu.

B.8 Mpu pacyeTe Ha YCTOMYMBOCTb KOHCTPYKTUBHOWM CUCTEMbI CaefyeT MpPoM3BOAUTL
NPOBEPKY YCTOMNUYMBOCTN HOPMbl KOHCTPYKTUBHOM CUCTEMbI, @ TaKKe YCTOMYMBOCTM NOIOKEHMUA
KOHCTPYKTUBHOWM CUCTEMbBI HA OMPOKUAbIBAHWE U HA CABMUT.
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B.9 PacueT Ha yCTOMYMBOCTb KOHCTPYKTUBHOM CUCTEMbI CleayeT NpousBoAUTb Ha AencTeue
PaCYeTHbIX MOCTOSAHHbIX, AUTENbHbIX U KPAaTKOBPEMEHHbIX BEPTUKaNbHbIX U TOPU3OHTA/bHbIX
Harpysok.

Mpn pacyete  ycTOMYMBOCTM  POPMbl  KOHCTPYKTUBHOM  CUCTEMbI  MKECTKOCTHbIE
XapaKTEPUCTUKN I/1EMEHTOB KOHCTPYKTUBHOM CUCTEMbI PEKOMEHAYETCA NMPUHMMATb C YY4ETOM
apMMUPOBAHUA, HAINMYMA TPELLMH N Heynpyrux gedopmaunii B 6eToHe U apmaType.

Mpu pacyeTe YCTOMUYMBOCTM MONOMNKEHMA KOHCTPYKTMBHbIE CUCTEMbI CAedyeT pacCMaTpmuBaThb
KaK XecTkoe HegedopMmnpoBaHHOE TeNo.

Mpn pacyeTe Ha ONPOKUAbIBAHME YAEPMKUBAIOWMIA MOMEHT OT BEPTUKANbHOM Harpysku
AO/KEH MpeBbllaTb  OMNPOKUAbIBAOWMA  MOMEHT OT TOPU3OHTANIbHOM  HarpyskuM C
KoapdmumeHTOM 3anaca 1,5.

Mpu pacyeTe Ha CABUT YAEPKMBAKOWAA TOPU3OHTA/IbHAA CUNA [OMKHA MpeBbiwaTb
[AENCTBYIOLLYIO CABUTatoLLYO CUy ¢ KoadduumeHTom 3anaca 1,2. Mpu sTom cnesyeT yuuTbiBaTb
Hanbonee HebnaronpuUATHbIE 3HaYEHMA KOIPPULMEHTOB HAAEKHOCTU NO HArpyskKe.

B.10 PacyeT Ha YCTOMYMBOCTb MPOTUB MPOrPECCUPYIOWEro PaspylUeHUs  O0/KEH
obecneymBaTb NPOYHOCTb M YCTOMYMBOCTb KOHCTPYKTUBHOWM CUCTEMBI B LIE/IOM MNMPU BbIXOAE U3
CTPOSA OOHOrO0 KaKoro-Mbo afemeHTa KOHCTPYKTMBHOM CUCTEMbI (KOJIOHHbI, y4acTKa CTeHbI,
y4yacTKa MepekpbITUA) U BOSMOXKHOM MOCAEAYHOLWEM paspyweHnn 6ansnexawmx 31eMeHTOoB.
Kpome Toro, B 060CHOBaAHHbIX CAy4asnx paccMaTpMBaeTCA pacyeTHas CUTyauusa C BbIXOAOM W3
CTPOS YacTU OCHOBaHMA noa dyHAamMeHTamu (Hanpumep, B cnyyae obpa3oBaHMA KapCTOBbIX
npoBanos).

B.11 PacyeT Ha YCTOMYMBOCTb MPOTUB MPOrPECCUPYIOLLErO pa3pyleHns cnegyet
npou3BOAUTbL NPU AENCTBUM HOPMATMBHbLIX BEPTMKA/IbHbIX HArpy3ok C HOPMaTUBHbIMU
3HAYEeHMAMM CONPOTMBAEHNA BETOHA U apMaTypbl.

B.12 OueHKy Hecywein cnocobHocTn u aedopmaumii OCHOBAHWUA cledyeT NPOU3BOAUTL
COr/IaCHO COOTBETCTBYIOLLMM HOPMATMBHbIM LOKYMEHTAM NPWU AEUCTBMM YCUINI HAa OCHOBAHWE,
YCTaHOB/IEHHbIX NPWU pacyeTe KOHCTPYKTUBHOMN CUCTEMbI 34aHUA.

MerTtopabl pacyerta

B.13 PacuyeT KOHCTPYKTUBHbIX CUCTEM NPOU3BOAAT METOAAMMU CTPOUTENIBHON MeXaHUKN. Mpwn
3TOM B 0bLLEeM cnydae peKoMeHAYyeTCcA NCNOb30BaTb METOA, KOHEYHbIX 9/1EMEHTOB.

B.14 [OnA oueHKW Hecywel crnocobHOCTM NMEePEKPbLITUIN AOMNYyCKaeTca UCMO/b30BaTb pacyeT
MeTOA0M Npeae/ibHOro paBHOBECHS.

B.15 PacyeT KOHCTPYKTMBHOM CUCTEMbI METOAOM KOHEYHbIX 3/1IEMEHTOB MPOM3BOAUTCA KaK
NPOCTPAHCTBEHHOM CTAaTUYECKU HEONPEAENNMOM CUCTEMBI.

B.16 MoaennpoBaHNe KOHCTPYKTUBHbIX CUCTEM NPOU3BOAAT C NPUMEHEHUEM 000N0YEYUHDbIX,
CTEPXKHEBbIX U (€CIN 3TO HEOHXO0AMMO) 06 bEMHbIX KOHEYHbIX 3/IEMEHTOB.
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B.17 Mpwn co34aHUM NPOCTPAHCTBEHHOW MOAENAN KOHCTPYKTMBHOM CUCTEMbI chnepyet
YUYMTbIBATb XapaKTep COBMECTHOM paboTbl CcTepKHEBbIX, 060104YEYHbIX 1 0OBEMHbIX KOHEYHbIX
3/IEMEHTOB, CBfA3aHHbIN C pPas3/IMYHbIM KOJIMYECTBOM CTeneHel cBoboAbl ANA KaxKaoro us
YKa3aHHbIX 31€eMeHTOB.

B.18 [ledopmaTmBHble CBOMCTBA OCHOBAHMA CleAyeT y4uUTbiBaTb MyTEM MCMO/Ib30BAHUA
06LLENPUHATBIX PACYETHLIX MOAEeNe OCHOBAHUA, MPUMEHEHUA PA3/IMYHbIX TUNOB KOHEYHbIX
3N1eMEeHTOB WAW KpaeBblX YCNOBUM C 334aHHOW NOAATAMBOCTbIO, MOAE/NMPOBAHUA BCEro
MaccmMBa TPyHTa NoA 34aHMEM U3 0ObEMHbIX KOHEYHbIX 31EMEHTOB, MO0 KOMMAEKCHO - C
MCMNONb30BaHMEM BCEX BblllenepevyncieHHbIX METOA0B.

B.19 Ha nepBoW cTagmmn pacyeTa KOHCTPYKTUBHOM CUCTEMBI A0NYyCcKaeTcA AepopMaTUBHOCTb
OCHOBaHMA Y4YUTbIBATb C NOMOLLbIO KO3ddUUMEeHTa NoCTeNN, MPUHUMAEMOTO MO YCPeAHEHHbIM
XapPaKTepPUCTUKAM FPYHTOB.

B.20 Mpwn wmncnonb3oBaHUM CBaWHbIX WAW CBAaMHO-NAUTHbIX GYHOAAMEHTOB CBau criegyet
MOAENNPOBaThb KakK ene306eTOHHbIe KOHCTPYKLMU WM YYUTbIBaTb UX COBMECTHYIO paboTy ¢
rPyHTOM 0606LWeHHO, paccmaTpuBas OCHOBAHWE KaK eguHoe € NpPUBEAEHHbLIMM
Ko3pdMUMeEHTAaMKN NOCTENN.

B.21 Mpw NOCTPOEHMM KOHEYHO-31EMEHTHOM PACYETHON MOAENN pPa3sMepbl U KOHUTypaLmto
KOHEYHbIX 3N1EeMEHTOB c/eAyeT 33[aBaTb, WMCXOAA M3  BO3MOXKHOCTEM MPUMEHSAEMbIX
KOHKPETHbIX pPacyeTHbIX MpOrpamm, W MNPUHUMMaATb TakKMmM, 4TObbl b6blna obecneyeHa
HeobxoAMMas TOYHOCTb OMNpeaefieHUs YCUAWM MO OJIMHE KONOHH WM NOo naowagu nauT
nepekpbITUiA, PyHAAMEHTOB U CTEH.

B.22 YKeCTKOCTHble XapaKTEPUCTUKM KOHEYHbIX 3/IEMEHTOB Ha MepBOHAYa/bHOW CTaauu
pacyeTa KOHCTPYKTMBHOM CUCTEMbI, KOT4a apMMPOBAHME KOHCTPYKLUUWA elle He W3BECTHO,
cnepyeT onpeaenaTb No IMHENHbIM AePOPMALNOHHBIM XapaKTEPUCTUKAM.

B.23 Mocne onpeaeneHvs apmatypbl B NAMTaxX MEPEKPbITUIA M MNOKPLITUA cheayeT
NPOW3BEeCTN AOMNOAHUTENbHbIA pacyeT NPornboB 3TUX KOHCTPYKLUMWA, NMPUHMMAA YTOYHEHHbIE
3HAYEHMA M3rMOHbBIX MECTKOCTHbIX XapPaKTePUCTUK MNAUT C Yy4eTOM apMMPOBaHMA B ABYX
HanpaB/eHUAX.

B.24 PekomeHAayeTCA BbINO/MHUTb TaKKe A0MNO/NHUTENbHbIN PacyeT KOHCTPYKTUBHOM CUCTEMbI
ana 6onee TOYHOM OLEHKM M3rMBAKOWMX MOMEHTOB B 3/IeMEHTax MepeKpbITUM, MOKPbITUA U
byHOAMEHTHbIX NINTAX, a TaKXKe NPOAONAbHbIX CU1 B CTEHAX M KOJIOHHAX C Y4ETOM HeJIMHEMHbIX
YKECTKOCTHbIX XapaKTEePUCTUK KOHEYHbIX 9/1€MEHTOB.

B.25 PacyeT KOHCTPYKTMBHbIX CUCTEM METOLOM KOHEYHbIX 3/IEMEHTOB C/lelyeT NPOU3BOAUTb
C MCNONb30BAHUEM CMELMANbHbIX CEPTUPULMPOBAHHDBIX B POCCMM KOMNBIOTEPHbIX MPOrpamm.

B.26 PacueT Hecywel cnocobHOCTM NEPEKPbITUIA METO40M Npene/bHOro paBHOBECUS
cnepyeT NPoOu3BOAUTb, NPMHMMAA B KauecTBe KpUTEPMA PAaBEHCTBO PaboT BHELWHMX HArpy3oK U
BHYTPEHHUX CWU/I Ha NepemeleHuAX B NpeaesibHOM pPaBHOBECUM MAUTbI MEPEKPbITUA C
Hanbonee onacHOM CXeMOW M310Ma, XapaKTepPU3YIOLWEN ee paspyLleHME.
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B.27 PacyeT KOHCTPYKTUBHbIX CUCTEM YHUKANbHbIX 34aHUI U COOPYKEHWUI, a TaKKe 06beKTOB
| ypoBHA oOTBeTCTBEHHOCTM nNO [OCT P 54257 peKOMeHAyeTCA BbINOJIHATL MPU HayyHO-

TEXHUYECKOM COMPOBOXKAEHUN OpPraHU3aLUNA.

Hpuiaoxenne I
(cmpaBouHoe)

JAunarpammbl nedopmMupoBanusi 6eToOHA

.1 AHanuMTMYecKaa 3aBUCUMMOCTb KPWMBONMHEMNHbIX Auarpamm pedpopmupoBaHusa 6eToHa
NPUHMMAETCA B BUAE:

g, =0, (E,v,)

de, =da, (E,V0), (r1)

roe €m, Om, Em - COOTBETCTBEHHO OTHOCUTE/bHblE AedOpPMALNKN, HAMPANKEHUA, HaYa/bHble
Mmoaynu ynpyroctu (d - 3Hak guddepeHumnana);

m - nHAeKc matepuana (ana 6etoHa m = b,bt; pna apmatypbl m = s);
Vm - KO3OPULIMEHT NU3SMEHEHUSA CEKYLLLETO MOAYNSA, ONpeaensembii no popmyne

Ve = U £ (g = V) 1-om-on’, (r2)

v g
34€ecb ™ - 3HaYeHMe KoadduumeHTa B BEpLUMHE AMarpammsl (Npu om = ~™);

Vo - Ha4ya/lbHbI KO3IQPUUMEHT M3MEHEHMA CEKYLLEero moaynsa (B Hayane AuvarpaMmsl MU B
Hauyane ee KPUBOJIMHEMNHOTO OTPE3Ka);

W1, W2 - KO3PPULMEHTbI, XapaKTepumsyoLme NOAHOTY AMarpammbl matepurana, wa = 1 - w;

N - YPOBEHb MNPUPALLEHUA HANPANKEHWNI, KOTOPbIN ONpesenseTca Kak OTHOLEeHne

U=Egm_gm;‘.') (G, _G"":‘--.j= (r.3)

(Om - Om,er) 2 0;
Om,el - HANPAXEHUA, OTBEYaAtOLWME Npeaeny ynpyroctm matepmana;

VEm - KO3POUUMEHT M3MEHEeHMA KacaTenbHOro MOAYAA, CBA3AaHHbIA € KO3pULMEHTOM
N3MEHEHMA CEKYLLLErO MOAYNA COOTHOLEHNEM

11
Vi

v

L

g, (v, =¥, o, +20,1)

Tlrm i
'1"*‘.(0*; GV._e.:] 1 Dlrl [3":71 (|-4)

B dopmynax ([.2) u ([.4) 3HaK nAOC NPUMHUMAIOT ANa Auvarpammbl AedopMUPOBaAHUSA
apMmaTypbl U AnA BocxoAsller BeTBU Anarpammbl gedopmupoBaHma 6eToHa, a 3HAK MUHYC -
ANnA  HUcxodawen BeTBM Auarpammel  aedopmmpoBaHua  6HeToHa. Hucxopsuwyto BeTBb
AMarpammbl paspellaeTca MCNo/b30BaTb A0 YPOBHA Hanpsxewuh n > 0,85 (c yyetom
[ONONIHUTENBHBIX YKa3aHWi [.2).
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r.2 nMpuv OAHOOCHOM W OAHOPOAHOM CHAaTUM OeToHa MCxogHas  Auarpamma
aedopmumpoBaHusa 6eToHa (pUcyHOK I.1) onucbiBaeTca 3aBucumocTamu (I.1) - ([.4), B KOTOPbIX
cnegyeT NPUHUMATD:

ana obenx BeTBen gMarpammol
bt = Y ; b (r.5)
ANA BOCXOAALLEN BETBU

= 1T :Fr—d-r o .

v, =L, =2-25v,, (T.6)

ANA HUCXOAsLWEN BETBU

T (r.7)
&bz
H(tgé? \
6) Eb‘ &
¢* (tgek = Eb":)
T
ob = ‘Rb,nr
PucyHok I.1 - KpuBonuHelHble guarpammbl gepopmupoBaHua 6eToHa
Abuncca BepLIMHbI gMarpammbl OCEBOTO CaTuA 6eToHa onpeaenseTca no popmyne
= _ B _1+0752B/60+022'B
° E, 012+B/60+02/B ° (r8)

roe B - knacc 6eToHa No NPOYHOCTM Ha CHKATUE;
A - 6e3pasmepHbIit KOadDULMEHT, 3aBUCALLNI OT BUAA 6ETOHA M NPUHMMAEMbIN PaBHbIM:
ONA TAXKENOro n MesikozepHUcToro 6etoHa A = 1;
[Ana nerkoro 6etoHa cpeaHei nnotHoctn D, (kr/m3) A = D/2400;
7 ’

ana avyencroro betoHa A = 0,25 + 0,358.
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Anarpamma

ncxoaHasA

CN 63.13330.2012 BeToHHbIe 1 ene306eToHHbIe KOHCTPYKUUKU. OCHOBHbIE MOMOXEHUA
6eToHa

Mp OAHOOCHOM W  OAHOPOAHOM  PaACTAXKEHWUU
nepopmupoBaHma 6HeTtoHa onwucbiBaeTca 3aBucumoctamm (1) - (.3), B KOTopbIX cnenyet

NMPUHUMATb:
G ==R‘="='?j:g;giz.-e. =\ t he
Vo (r.9)

1::j:=(I‘j:ﬁ-I_[j:l::l!;"[j::: R.’:r_) ?j:::=

I'IpMHMMaeMbI[;I npn UeHTpabHOM pPaCTAXKEHUN PaBHbIM

3peck ¥ - RoadpduULMeHT,

eauHuLE;

ANA n3rnbaembix 31€MeHTOB
(r.10)

Ty = (7, +0.007),0.9

<R =T

—= ik

340ecb h; =30 cm - HEKOTOpPAA 3Ta/IOHHAA BbICOTA Ce4YeHUA,

h - BblcOTa ceyeHunn B Cm,

Rotn = 2,5 MMNa.
o WV
MapameTpbl Vo, W1, W2 BbIYUCAAIOT No dopmynam ([.6), ([.7) c 3ameHor * Ha &
Ipuiaoxenne /I
(cmpaBo4Hoe)
PacuyeT KOJIOHH KPYIJIOT0 M KOJIbIEBOT0 ceYeHMii
[.1 PacyeT NPOYHOCTM KONbLEBbIX CEYEHWI KOMOHH (PUCYHOK [.1) MpYM COOTHOLIEHUM
BHYTPEHHEro 1 Hapy»Horo paguycos ri/r; > 0,5 n apmatype, paBHOMEPHO pacnpeaeneHHoM no
OKPYKHOCTM (NPU MUHUMYM CEMM NPOAONbHBIX CTEPXKHAX), NPOU3BOAATCA B 3aBUCMMOCTU OT

OTHOCUTENbHOM NAOLWaAN CXaTol 30Hbl beToHa
"‘I': + R_' ‘-1_'. zr
(4.1)

e = Rjrl"‘(R:r +1:R_.)-'1_-_;;; |

a) npun 0,15 < &< 0,6 - U3 ycnosus
in TE .

e LR A (1-175, 0024138,

(4.2)

M=(RAr, +R_A4__»)
T

6) npu & < 0,15 - U3 ycnosua
in TE
= L0295R A,
(4.3)

M=(RAr, +R_A__»)
T

N+0.75R.A,

el T R“-j_-l—R_,:l'-""' -
rae I

B) npu & => 0,6 - U3 ycnosuA
16.05.2013 17:05
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M S Ry + R, ) 2T
" (8.4)
roe
e N
R A+R_ AL s

B popmynax (4.1) - (4.5):
As tor - NNOWAAb CEYEHMA BCEM NPOLOBHON apmaTypbl;

KT
ro= :

L

5

rs - PaAnyC OKPYXHOCTM, NPOXoAAlleil yepe3 LEeHTPbl TAMKECTU CTepsKHel MPOoA0/bHOM
apmatypbl;

- e o e o w w e e o

A).m‘

PucyHOKﬂ.l - Cxema, npHMUMaemasna npu pacyeTe KosbueBoro ce4yeHnA CXKatoro aziemMeHTa

MomeHT M onpepenserca ¢ y4eTOM BANAHMA Npornba anemeHTa.

[1.2 PacyeT NPOYHOCTU KPYI/bIX CEYEHUI KOMOHH (pUCYHOK [.2) C apmaTypoi, paBHOMEPHO
pacnpefieNeHHOMW NO OKPYMKHOCTM (MpW Ynmcie MUHUMYM CEMW MPOAO/IbHbIX CTEPXKHEN), npu
Knacce apmatypbl He Bbilwe A400 npoBepAeTcs U3 ycioBuA

7 sifl 3 T o :;-S]Iﬂ y| K i N
M= 3 Rydr, —"+R. A, | —+0r,

rae rmwvrs-cm. 4.1;
&cir - OTHOCUTENbHAA NAOLLAAb CKATOW 30HbI BETOHA, onpeaensemas caegyowmm obpasom:

npwu BbINOJIHEHUU YCNOBUA

N < 0,77RbA + 0,645R:As tor, (4.7)

U3 peLleHns ypaBHeHUA
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o
N+R A T=w
. ) 21
- R.A+R A .
’ S (4.8)
NPV HEBbINONHEHWM ycnoBus ([4.7) - U3 pelleHns ypaBHeHuUA
(4.9)

¢ - K03dPUUMEHT, yunTbiBatoWMin PaboTy pacTaHYTOM apmaTypbl U NPUHUMAEMbIA PABHbIM:
npu BbinonHeHun ycnosua (4.7) ¢ = 1,6(1 - 1,55¢;), HO He 6onee 1,0; NPU HEBbLINOAHEHUM

ycnosua (4.7) ¢ = 0;
As,tot - NOWAAb CEYEHNA BCEN NPOAOAbHON apmaTypbl;

rs - Paguyc OKPY)KHOCTW, NMPOXOAALLEN 4Yepe3 LEHTPbl TAXKECTU CTep)KHeW MpPOoAOobHOM
apmartypbl.

MomeHT M onpenenAaeTca C y4eTtom BANAHNA nporM6a I1EMEHTA.

PucyHok [].2 - Cxema, npuHMMaeman Npu pacyeTe Kpyraoro ce4eHusa BHELLEHTPEHHO CXKaToro
anemeHTa

Ipunoxenune E
(cipaBoYHOe)
Pacuer 0eTOHHLIX INMOHOK

E.1 Pasmepbl OETOHHbIX LUMNOHOK, Mepefarowmx CABUraloWME YCUANA MeXAy COOpHbIM
SN1EMEHTOM W [AOMNOJIHUTENBHO YNOXEHHbIM OETOHOM WM PacTBOPOM, PEKOMEHAyeTCA
onpeaenAatb no popmynam:

(E.1)

(E.2)
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roe Q - casuratollas cmna, nepeaatollasnca Yepes LWNOHKKU;
ty, hi, Ik - TnybuHa, BbICOTa M ANIMHA LUMNOHKYK;

Nk - 4YNCNIO WNOHOK, BBOAMMOE B pPaCHeET U NPUHUMAEMOE HE bonee TpExX.

)

1 - cbOpHbIN 3NEMEHT; 2 - MOHONUTHbIN 6eToH

PucyHok E.1 - Cxema ana pacyeTa WUNOHOK, NepeaaloLmnx caBuratolime ycunma ot c6opHoro
aNemMeHTa MOHONUTHOMY 6eTOHY

MpY HaANUUKM CRUMatoLWen cnabl N BbICOTY LLINOHOK AONyCKaeTca onpeaensaTb no popmyne

. Q-07N

Hy =—.
:Rjr'ri.' " -

(E.3)

M NPUHMMATb YMEHbLUEHHOW MO CPaBHEHWUIO C BbICOTOM, onpegensemoit no ¢opmyne (E.2),
He 6onee yem B ABa pasa.

MpY COeAMHEHUWN LUNOHKAMMU 3/1eMEHTOB HacTMAa AJIMHA LNOHKW, BBOAMMAN B pacyerT,
[ONMKHA COCTaBnATb He 6osee MNONOBMHLI NpPOJieTa 3/1eMeHTa, NpW 3TOM BeaundnHa Q
NPUHMMAETCA PABHON CyMME CABMUIAOLWMX YCUAUIA NO BCEWN ANMHE 3NEeMEHTa.

Mo ycnosuam (E.1) - (E.3) cneayeT NpoBepATb LWMNOHKM COOPHOro 3n1eMeHTa M LUMOHKK M3
OOMNONHUTENIbHO Y/IOXKEHHOTro 6eToHa, NPUHMMAR pacyeTHble CONPOTUBIEHUA BeTOoHa LINOHOK
Ry 1 Rpt Kak ana 6eTOHHbIX KOHCTPYKUMN. Mpn pacyeTe Ha BblaepruBaHue pacTaHYTOM BETBU
OBYXBETBEBOM KOJIOHHbI U3 CTakaHa GyHAAMEHTA AONYCKAETCA Y4MTbIBATb PAbOTY NATU LWMNOHOK
(pncyHoK E.1).

IIpniaoxenne 7K
(cipaBoYHOe)
Pacyer KOPOTKHUX KOHCOJICH

.1 PacyeT KOPOTKMX KOHconen KonoHH npu 1 < 0,9ho (pucyHOK }K.1) Ha pelicTBue
nonepeyHom cunbl ana obecrneyeHna NPOYHOCTU MO HAKNOHHOM CXHKATOMN NOJIOCE MEXKAY FPy30M
n onopo cneayeT NPOU3BOAUTL U3 YCNOBUA

Q S 0,8 Rbb lsupsinz 9(1 + Sauw), ()'K.l)
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B KOTOPOM npaBas 4acTb NpMHUMaeTcA He bonee 3,5 Ryt b ho u He meHee 2,5 Ryt b ho.
B ycnosum (3.1):

lsup - A11HA NAoWaaAKU ONMpPaHNA HAarpyskun BA40/1b Bbl/1IETa KOHCOH,

~ -
T, & Y
¥

.3 En I
s B = ﬁ !
o o | L o P
9 - Yroa HakJ10Ha pac4yeTHOM CXaToWu NONOCbl K TOPU3OHTa/IN - - L. ;
‘-1__1
L, =—
Bs

¥ - KO3QPULMNEHT apMMUPOBAHUS XOMYTAaMK, PACNONOKEHHbIMMU MO BbICOTE KOHCONU;
3[1ECb Sy - PACCTOAHMNE MEXKAY XOMYTaMU, USMEPEHHOE MO HOPMaM K HAM.

Mpu pacyeTe yunTbIBAOT XOMYTbl FOPM3OHTA/IbHbIE M HAK/NOHHbIE Nog yrnom He 6onee 45° K
rOPU3OHTaNMU.

HanpsxeHue cxKaTusa B MecTax nepeaayu HarpyskuM Ha KOHCOMb He [OJ/IKHO MpeBbllaTb
pacyeTHoe conpoTusaeHme 6eToHa CMATUIO Ry, oc.

Ona  KOPOTKMX KOHCO/MEN, BXOAALWMX B KECTKUA Y3e/1 PaMHOM  KOHCTPYKUUM C
3aMOHO/IMYMBAHNEM CTblKa, 3Ha4YeHue [syp B ycnosum (XK.1) NPUHMMAIOT pPaBHbIM BblIETY
KOHconW 1, ecnn npu 3aTom BbinonHaATca ycnosua M/Q > 0,3 m u Lsp/l > 2/3 (rae M n Q -
MOMEHT, PaCcTArMBaloLLNIM BEPXHIOKO FPaHb pUrens, U NonepeyHas cuia B HOPMaJibHOM CeYEHUU
puUresia Nno Kpakw KOHCOAM COOTBETCTBEHHO). B 3TOM cnyyae npaByto 4YacTb ycnosua (K.1)
npMHUMatoT He bonee 5Rmbho.

PucyHok .1 - PacyeTHas cxema A8 KOPOTKOI KOHCOU NPU AeiCTBUN NONepeyHoMn Cunbl

MpW WapHUPHOM OMMPaAHUKM Ha KOPOTKYIO KOHCONb 6anku, nayuiei BooNb BblNeTa KOHCO/M,
NpW OTCYTCTBUWM CNEeuUManbHbIX BbICTYNalOWMX 3aKNaA4HbIX AeTanei, GUKCUPYOLWMX NAoWaaKy
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ONUPaHNA (PUCYHOK K.2), 3HauyeHue lsyp B yCnoBUKM (XH.1) npuHMUMaeTca paBHbIM 2/3 AaWHbI
baKTUYECKOM NNOLWAAKM ONUpPaHUA.

MonepeyHoe apMUPOBaAHNE KOPOTKUX KOHCOJIEM AO0NKHO YAO0BNETBOPATb KOHCTPYKTUBHbIM
TpeboBaHuAM.

/ supf |,
A _‘V _‘V
Iw' ’mn/
JL T
0 by 2

\_\-

7

%,%

-~
T g
Ry
/)

{

PucyHOK }.2 - PacueTHaa cxema A1 KOPOTKOI KOHCOM NPU LLAaPHUPHOM ONUpPaHUMU
cbopHoii 6anKun, naywen Booab BblJIeTa KOHCOU

.2 Mpu WwapHUpHOM onupaHuMM 6anKM Ha KOHCO/Ib KONOHHbI MPOAOAbHAA apmaTypa
KOHCOM NpoBepaeTca 13 yCA0BUA

I
O <RA.
s

(¥K.2)

rae |1, ho - cM. pUCYHOK XK.1.

Mpwn 3TOM NpoAoabHas apmaTypa KOHCOM A0NXHa ObiTb AoBeAeHa A0 cBO6OAHOro KoHUa
KOHCONM M UMETb HaZ/1eXKallyto aHKEePOBKY.

anI EeCTKOM coeguHeHnn purena W KOJNOHHbI C 3aMOHOIMYMBAHUEM CTblKa WU
npmnBapmBaHnem HUKHER apMmaTypbl puresa K apmatype KOHCOJIM 4Yyepe3 3aKsagHble AeTanun
npoAao/sibHaAa apmMmaTypa KOHCOIUM npoBepAeTcAa U3 ycaosua

I
QL -N.=R.A.

~

Fln

(*K.3)

rae /1, ho - COOTBETCTBEHHO BbINET U pa6oqaﬂ BbICOTa KOpOTKOIZ KOHCOH,

Ns - TOPU30HTaNbHOE YCUINE, AENCTBYIOWEE HA BEPX KOHCONU OT PUrens, PaBHOE:
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| R

M +0l
N =—--F

- 7
| 4}

0 (3.4)

n npuHMmaemoe He 6onee 1,4kidwRws + 0,3Q (rae ks v lw - COOTBETCTBEHHO BbICOTA M A/MHA
YrN0BOroO lWBA MNPUMBAPUBAHMA 3aKNALHbIX AeTaner purena U KOHCOAW; Ry - pacyeTHoe
CONpOTMBAEHME YINI0BbIX LUBOB Cpe3y No meTanny WBea, onpegensemoe cornacHo CM 16.13330,
npw anekTpogax 342 Rys = 180 MMa; 0,3 - KO3PPUUMEHT TPEHUA CTann NO CTaAM), A TaKKe He
6onee Rsw Asw (rae Rsw M Asw - pacyeTHOe CONPOTUB/IEHME U NIOWAAb CEYEHUS COOTBETCTBEHHO
BEPXHEN apmaTypbl purens).

B popmynax (K.3) u (K.4):

M, Q - n3rnbatoLmMii MOMEHT M NONepeYHas Cuaa COOTBETCTBEHHO B HOPMA/IbHOM CeYeHUU
puUrensa no Kpaw KOHCO/IM; eCAM MOMEHT M pacTArMBaloT HUXKHIOK rpaHb purens, s3HayeHve M
yuuTbiBaeTca B popmyne (¥.4) co 3HAKOM «MUHYCY;

lsup - PaKTMUECKAA ANMHA NNOLLAAKM ONMPAHUA HArpy3KM BAO/b BblIeTa KOHCONW;
hob - pabouas BbicoTa purens.
Ilpunoxkenne U
(cipaBoYHOe)

Pacyer cOOPHO-MOHOJIUTHBIX KOHCTPYKIMI

N.1 C6OPHO-MOHO/IUTHBIE KOHCTPYKLMU COCTOAT U3 COOPHbIX Kene306eTOHHbIX 3/1eMEHTOB,
MOHO/IMTHOTO BETOHA, YI0KEHHOTO Ha MecTe, M apMaTypbl.

B KayecTBe cOOPHbIX 3/1EMEHTOB NPUMEHAIOTCA KaK CMeLMabHO 3anNpoeKTUPOBaHHbIE, TaK U
TMNoBble KenesobeToHHble O0OblYHble WAWM  NpeAHAnPAXKEHHblE  31EeMEHTbl  COOpPHbIX
KOHCTPYKLMNA.

N.2 COOPHO-MOHONUTHbIE KeNe30beTOHHble KOHCTPYKUMWU  OO0/KHbI  YA0BAETBOPATbL
TpeboBaHMAM pacyeTa No HecyLlen cnocobHocTM (NpeaenbHble COCTOAHUA NepPBOM rPynnbl) K
Mo NPUro4HOCTU K HOPMasIbHOM 3KCN/IyaTauum (NpeaenibHbie COCTOAHUS BTOPOW rpynnbl).

C60pPHO-MOHONUTHbIE KOHCTPYKLMU CneayeT paccyMTbiBaTb MO MNPOYHOCTU, 06pasoBaHUIO U
PaCKpPbITUIO TPELLMH M No AebopMaLmam AN Cheayowmx ABYX CTaguii paboTbl KOHCTPYKLNNA:

[0 NpuobpeteHna 6E€TOHOM, YIOKEHHBIM Ha MeCTe UCMNONb30BAHUA KOHCTPYKLMK (6eToHOM
OMOHO/INYMBAHUA), 33JaHHON NMPOYHOCTM - Ha BO3AENCTBME MacCbl 3TOro H6eToHa U Apyrux
Harpysok, AeNCTBYOWMX Ha AAaHHOM 3Tane BO3BeAEHUSA KOHCTPYKLUNNK;

nocne npuobpeteHMa OGETOHOM, YNOMKEHHbIM Ha MecTe WCNONAb30BAHWUA KOHCTPYKLUMU
(beToHOM OMOHO/MYMBAHMA), 3a4aHHON MPOYHOCTU - HA HArpysKu, AENCTBYIOLME HA ITOM
3Tane BO3BeAEHUA M NPU IKCNAyaTaLMM KOHCTPYKLUMMN.

Pacuer C60PHO-MOHONUTHBIX KOHCTPYKLUM nocne npuobpeTeHunn 6eToHOM
OMOHO/IMYMBAHMA 3a4aHHOM MPOYHOCTU HEOoH6XOAMMO MNPOU3BOAUTL C YYETOM HauvalbHbIX
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Hanps»XeHuit u aedopmaumii, NpPoABMBLUMXCA B COOPHbLIX 3/71eMeHTax A0 npuobpeTteHun
6ETOHOM OMOHO/IMYMBAHUA 334aHHON MPOYHOCTM.

N.3 HagexHyo cBA3b OETOHA OMOHOAMYMBAHUA C OETOHOM COOpPHbIX 3/1EMEHTOB
pPEKOMEHAYETCA OCYLLEeCTBAATb C MOMOLLBbIO aPMaTypbl, BbIMYCKaeMOMN 13 COOPHbIX 3/1EMEHTOB,
nyTem yCTPOICcTBa BETOHHbIX LUNOHOK MW LLEPOXOBATOM NOBEPXHOCTU, NPOAO0/IbHbIX BbICTYMOB,
WA C NOMOLLIO APYTrUX HAAEMXKHbIX, NPOBEPEHHbIX CNOCOOO0B.

PacyeT nNpPOYHOCTM KOHTAKTHbIX LWWBOB OT AENCTBMA CABWUralOWMX, pPacTarnBaloWwmx W
CKUMAIOLWMX CUA MeXKay COOPHbIM 3/1E€MEHTOM W MOHOAUTHbIM OETOHOM NPOU3BOAUTCA
cornacHo .4 - n.8.

MN.4 PacyeT KOHTAKTHbIX LWBOB HA pacTtaxXeHne pekomeHagyetca npon3sognTb N3 ycaosma

N; <Vbt,j - Rot - Ab, j, (n.1)

roe Vot j - KO3GOUUMEHT, NPUHMMAEMbI ana obpaboTaHHbIX WBOB paBHbiM 0,25, a gna
HeobpaboTaHHbIX LWBOB PABHbIM HY/HO.

Pacuer dPMUNPOBAHHbLIX KOHTAKTHbIX WUBOB Ha pPacCTAXeHUne pekomeHayeTca npon3soanTb 13
ycnosua

N; <R - As. (n.2)
N.5 PacyeT KOHTaKTHbIX LWWBOB Ha CABUI peKOMeHAyeTCcA NPOoM3BOAMUTb U3 YCNOBUA

Qi < Vb,sh,j - Rot - Ab, j (W.3)

rae Yosh - KOIPOUUMEHT, NPUHUMAEMbIN ANA HeobpaboTaHHbIX WBOB paBHbim 0,5, a ans
obpaboTaHHbIX WBOB paBHbim 1,0;

PacyeT apMMPOBaAHHbIX KOHTAaKTHbIX LWBOB Ha CABUI PEKOMeHAyeTcs Mpou3BoAuTb W3
yCnoBuA:

Q< Vbysh,j - Rot < Ab,j+ (1 + Yspsh, jRs, j - Us ), (n.4)
HO He 6onee Y sh lim - Rbt - Ab, j,
TOE Vb,sh,j - KOIOOUUMEHT MPUHUMAEMbBIN TAKUM Ke, KaK 1 B yciosun (U.3);
Vsb,sh,j - KO3GOUUMEHT, NpUHMMaeMblit pasHbim 1,0 (1/(Kr/cm?));
Vb,sh,lim - KO3POULMEHT, NPUHMMaEMBbIN paBHbIM 2,0.

N.6 PacyeT KOHTAKTHbIX LUBOB Ha COBMECTHOEe AEIZCTBMG casurarowinx n pactarMBaoLnx
ycmnm7| nponssoaunTCA U3 ycnoBsusa

o Njp (.5)

NormaCS® (NRMS10-03623) WWW.normacs.ru 16.05.2013 17:05



CN 63.13330.2012 BeToHHbIe 1 ene306eToHHbIe KOHCTPYKUUKU. OCHOBHbIE MOMOXEHUA 173

raoe yewnue Njo NPUHUMAeTCA paBHbIM NPaBon YacTu B ycnosuax (MU.1) n (U.2), a yeunme Qjo -
paBHbIM MPABOM YacTu B ycnosuaAx (U.3) v (U.4).

.7 PacyeT KOHTAKTHbIX LUBOB Ha C}aTue Npou3BOAUNTCA U3 YCNOBMUA

N;<Rp -Ap. (n.6)

Pacuer dPMUPOBAHHbLIX KOHTAKTHbIX WBOB Ha CXathe pekomeHayetTca npoun3soguntb U3
ycnosuAd

N; < RbAb, + Rsc - As). (n.7)

MN.8 PacyeT KOHTaKTHbIX LLBOB Ha COBMECTHOe ,CLGHCTBMG casuralowmx U CKMMmarwmx ycmnmﬁ
nponssoanTCA U3 ycnosmﬁ:

N,

..
npno0< ™ 4+ <04

Qi < Qpjo +VYjw - N (n.8)
N.
npn0,4< ~ % <0,6
Q; < Qv,jiim; (n.9)
N.
N
npn0,6< ™ 4+ <1
Qi < Qbjo * Viw(Njo - Nj), (1.10)

roe yeunve Njo NPpUHMMAETCA paBHbIM MPaBoOM YacTu ycnosus (U.6) u (U.7), yeunne Qpjo -
paBHbIM NPaBOI YacTu B ycnosuax (U.3) u (U.4), koaddUUMEHT yjw NPUHMMaeTcs paBHbim 1,0, a
ana ocobbix cnyyaes, Tpebywowmx OMbITHOrO O060CHOBAaHMA - MO AaHHbIM  MPAMbIX
3KCNEPUMEHTA/IbHbIX UCCAEL0BAHUN.

IIpunoxenne K
(cipaBoOYHOe)

Y4eT KOCBEHHOI0 AapMHPOBAHMS NPHU pacyeTe BHEIEHTPEHHO CKATHIX 3JIEMEHTOB Ha
OCHOBE HeJINHEHHOM 1e()OpMAIHOHHOIT MO/1e/H
K.1 PacyeT BHELEHTPEHHO CXaTblX CTEP)KHEBbIX 3/IEMEHTOB W3 TAXENOro UK
ME/IKO3EePHUCTOro 6OeToHa C KOCBEHHbIM apMWMPOBAHMEM HA OCHOBE HENHENHOM
aAebopmaunoHHOM Mmoaenn cnegyet NPOU3BOAMTb COMNAcHO YyKasaHuMi 8.1.20 - 8.1.30 wu

AOMONHUTENBHbIX YKa3aHui K.2 - K.4.

K.2 »ecTKocTHble xapaktepuctuku Dj (i, j - 1, 2, 3) B ypaBHeHusx (8.39) - (8.41) ansa
onpeaeneHns agedopmaumini 6eToHa M apmaTypbl B HOPMaJbHOM CEYEHUM 3SNEMEHTOB C
KOCBEHHbIM apMUPOBAHNEM C/ieayeT onpeaensatb no Gopmynam:
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D)= Ay -Z E,-vy+> Ay ZL-E_-v .+ > Ay Z.-E,-v,:
: / (K.1)

Dyp=2>dy-Z5-Ey-vy+2 Ay -Z-E v, +z,ij;_. Zis By vy .
-' J '-' K.2

(K.3)

(K.4)

(K.5)

(K.6)

roe:

Abk, Zbxk, Zbyk - NNOWAAb, KOOPAMHATLI LLEHTPa TAMECTU Kk-ro CXKaToro y4yactka 6eToHa ¢
KOCBEHHbIM apMMUPOBAHNEM U HANPSAXKEHME HA YPOBHE €ro LEeHTPa TAMXKECTY;

Vbk - KO3PPMUMEHT ynpyroctn 6eToHa C KOCBEHHbIM apMUPOBAHUEM k-0 y4aCTKa; OCTa/ibHble
0603HayeHuA - cm. 8.1.23.

[onyckaeTca B popmynax (K.1) - (K.6) npuHMmaTb Ap; = 0.

K.3 3HayeHus KoaddULMEHTa Vpk CnedyeT onpeaenatb no Avarpamme AepopmUpoBaHMSA
6eToHa C KOCBEHHbIM apMMPOBaHUEM NPU OCEBOM CXKaTUMW.

MpM  UCNONb30BAHMUU  ABYXAMHEMHbIX WAW  TPEexXAUHEWHbIX AuMarpamMmm  3HaudyeHus
KoadpduuMeHTa Vi cneayeT onpeaenatb, MCNOAb3ys 3aBUcMMocTU (6.5) - (6.9), B KOTOPbIX
BMECTO XapaKTePUCTUK BeToHa Ry, €0 U Epz CNEAYET UCNONb30BaTb XapaKTEPUCTUKM BETOHa C
KOCBEHHbIM apMUPOBAHNEM Rb,red, Eb0,red VI Eb2,red

Ro,red = Rp + d) My - Rsxy (K7)
€b0,red = €p0 + 0,02 - Olred (0)
(K.9)

rae Rs,xy - pac4yeTHoe conpoTnBaeHNE apmaTypbl CETOK KOCBEHHOITO apMNPOBAHNA;

———

(K.10)

30ecb My, Asx, Ix - UNCNO CTepXKHeW, naowagb NOMNEPeYHOro CeyYeHua U AJIMHA CETKM
COOTBETCTBEHHO (N0 OCAM KpalHUX CTEP}KHEN) B OAHOM HanpaBaeHUu;
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my, Asy, ly - TO XKe, B pyrom HanpasneHuu;

(K.11)

(K12)

Rslxy n Rb -B Mna.

K.4 Tpu MCNONb30BaHUN KPUBONMHEMHbIX Anarpamm AepopMUPOBaAHMA  3HAUYEHUA
KoapdULMEHTa Vpk CneayeT onpeaensaTb, MUCMonb3ya 3aBucumoctn (K.2) - (K.8), B KoTopbix

BMECTO XapPaKTeEPUCTUK b6eToHa n cnegyetr nMcnosib3oBaTb XapPaKTEPUCTUKU b6eToHa ¢

KOCBEHHbIM apMUPOBAHUEM Ry red U Epored, @ 3HAYEHNE MAPAMETPA Vo ANA BOCXOAALLEN BETBU
Anarpammbl OCEBOTO CXKATUA BeTOHA cneayeT NPUHUMATb PABHbIM 3HAYEHUIO, BbIYMCAEHHOMY
no ¢opmyne

(K.13)
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