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Mpegucnosue

Llenn v npuHuMnbl cTaHgapTu3auum B Poccuiickoli defepauun ycTtaHoBNeHbl defepasibHbIM
3aKoHOM OT 27 pekabps 2002 r. Ne 184-®3 «O TeXHUYECKOM peryivpoBaHuMu», a npasuna paspaboTkm —
noctaHosneHvem [paBuTensctBa Poccuiickoin depepaunn «O nopsgke paspaboTkm U yTBEPXAEHUSA
CBOZ0B npasBus» OT 19 Hos6psa 2008 r. Ne 858.

CBefieHnA 0 cBOLe Npasun

1 NCMONHNTENN — HAVXXB um. A.A. TBosaesa — MHCTUTYT OAO «HUL, «CTpounTenibCcTBo»

2 BHECEH TexHuyeckum KoMUTETOM Nno cTaHgapTtusaumm TK 465 «CTpouTtenscTaox»

3MNOArOTOB/IEH Kk yTtBepxaeHuwo  [enapTaMeHTOM  apXUTEKTypbl, CTPOUTENbCTBA WU
rpafocTpouTenibHOM NOSINTUKN

4 YTBEPXXOEH npukazom MwuHUCTEpPCTBA pernoHanbHoro passutus Poccuiickoin ®epepaunn
(MuHpernoH Poccumn) ot 29 gekabps 2011 r. Ne 635/8 n BBegeH B geicteue ¢ 01 aHBapsa 2013 r.

5 BAPETNMCTPUPOBAH ®epepanbHbiM  areHTCTBOM MO TEXHUYECKOMY  PEerympoBaHuio Wt
meTponormn (PocctaHgapT). [llepecmoTrp CIM 63.13330.2011 «CHuIM 52-01-2003 BeTOHHble U
Xene3006eTOHHbIe KOHCTPYKUMN. OCHOBHbIE MOJIOXEHUA»

NHbopmaumsa 06 M3MEHEHMSAX K HacTOsLWeMy CBOAY Mnpasun NybnvMkyeTCs B €XEerofHo M3gaBaeMom
UH(OPMALUMOHHOM yKa3aTene «HaunoHabHble CTaHfapTbi», & TEeKCT W3MEHEHWA W NonmpaBoOK — B
©XEMECSIMHO M3JaBaeMbIX WMH(OPMAUMOHHBIX YyKasaTensx «HauuoHanbHble cTaHgapTbhi». B cnyvae
nepecmoTpa (3ameHbl) NIM OTMEHbl HACTOSLLEro cBofa npasw/i COOTBETCTBYLWEE yBeJOM/IeHNe byaeT
Ony6/IMKOBAHO B €XEeMEeCSAYHO M3haBaemMoOM WHAOPMAaUMOHHOM ykasaTene «HaunoHanbHble CTaHAapTbi».
CooTBeTCTBYyWOWaa WHpopmaLms, yBeJOMIEHNE W TEeKCTbl pasMellalnTcsa Takke B MH(popmaLMOHHON
cucTeme 06Wero nonb3oBaHUs — Ha odmuymanbHOM caiiTe paspaboTumka (MuHpernoH Poccun) B ceTu
VIHTepHeT.

© MwuHpernoH Poccun, 2011

HacTosAwmii HopMaTuBHbIA AOKYMEHT HE MOXEeT ObITb MOMHOCTbI0 WM YAaCTUYHO BOCMPOM3BEAEH, TUPaXMPOBaH U
pacnpocTpaHeH B kayecTBe 0ULMa/IbHOrO M3aaHns Ha Tepputopumn Poccuiickoin deaepauuym 6e3 paspelleHns MuHpervoHa
Poccun.
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BBeneHne

HacToswmii cBof npaBun pa3paboTaH C  Yy4eToM 006s3aTeNlbHbIX
TpeboBaHWi1, YCTaHOB/EHHbIX B PefepasibHbIX 3aKOHax OT 27 fekabps 2002 r.
Ne 184-®3 «O TexHMYeCKOM perynmpoBaHum», oT 30 gekabps 2009 r.
No 384-P3 «TexHMYeCKWUin pernameHT O 6e30MacHOCTVM  3[aHUA  ©
COOPYXXEHUI» W COAEPXUT TpeboBaHMA K pacyeTy W NPOEKTUPOBaHMIO
OETOHHBIX 1 XKeNne306eTOHHbIX KOHCTPYKLMIA MPOMbILLNEHHbIX U TPXLAHCKMX
30aHWI 1 COOPYXKEHWIA.

Csof npaBwun pa3paboTaH aBTOPCKMM Konnektusom HUVDKB um.
A.A. I'Bo3geBa — mHctuTyTa OAO «HUL| «CTponTensCcTBO» (PYKOBOANUTENb
paboTbl — A-p TexH. Hayk T.A. Myxameaues;, [OKTOpa TeXH. Hayk
A.C. 3asnecos, A.W. 3Be3nos, E.A. UncTAKoB, KaHA. TexH. HayK C.A. 3eHuH)
npu ydyactum PAACH (goktopa TexH. Hayk B.M. bBoHaapeHko,
H.N. Kapnexko, B.W. Tpasyw) n OAO «LHWnpom3gaHuii» (JOKTOpa TeXH.
Hayk 3.H. Kogpbiw, H.H. TpekuH, nix. N.K. HUKuTUH).
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CBO/A NPABWJI

BETOHHbLIE N )KEJTESOBETOHHbIE KOHCTPYKLUNW.
OCHOBHBbIE INMOJ10OXXEHNA

Concrete and won concrete construction
Design requirements

Jarta BeegeHna 2013-01-01

1 O6nacTb NPUMeHeHUS

HactosawmiA  cBof npaBu/  pacrnpoCTPaHAeTcs Ha MNPOEKTUpOBaHMe BGETOHHbIX
N KeNne306eTOHHbIX KOHCTPYKUMIA 3[aHWA W COOPY>KEHWIA Pa3IMYHOIO0 Ha3HaYeHUs,
3KCMNyaTMpyeMbiX B KTMMATUYECKMX YCNOBMSAX Poccum (Npu cucTeMaTyecKoM BO3LENCTBUM
Temnepatyp He Bbiwwe 50 °C 1 He HMXe MUHYC 70 °C), B cpeae C HearpecCMBHOW CTEMEHbHO
BO3JeiCTBUA.

CsofL npaBun  yCTaHaB/MMBaeT TpeboBaHMSI K  MPOEKTUPOBAHMK  GETOHHbIX
W )KeNne3006eTOHHbIX KOHCTPYKLMIA, N3rOTOBNSAEMbIX U3 TSXKEIOro, MeNIKO3epPHUCTOrO, JIErKoro,
AYENCTOro M HanpsrarLero 6eTOHOB.

TpeboBaHUA HACTOSLLEr0 CBOAA MPaBW/ He PacrnpoCTPaHAKOTCS Ha MPOEKTUpPOBaHWUe
CTaneXene306eTOHHbIX KOHCTPYKL M, (PUOPOOETOHHBIX KOHCTPYKLUWIA, COOPHO-MOHOMUTHBIX
KOHCTPYKUMIA, GETOHHBIX 1 XKeNe306eTOHHbIX KOHCTPYKLUMIA TMAPOTEXHUYECKNX COOPYXKEHWA,
MOCTOB, MOKPbLITUA aBTOMOOW/bHBLIX [OPOr WM a’pojpoMOB M APYruX CrelmasibHbIX
COOPY)KEHWI, a TakXkKe Ha KOHCTPYKLWW, U3roTOB/siEMble U3 GETOHOB CPeAHEN MIOTHOCTbLIO
MeHee 500 M cBbie 2500 Kr/m3, 6eTOHOMO/MMEPOB W MOMMEPBETOHOB, GETOHOB Ha
M3BECTKOBbIX, LLUMAKOBLIX M CMELUaHHbIX BSKYLUMX (KPOME MNPUMEHEHUS WX B SYEUCTOM
GETOHe), Ha rMNCOBOM U CrieuuaibHbIX BAXKYLLMX, OETOHOB Ha CneLmaibHbIX U OpraHnYeckKnX
3anonHuTensX, 6eToHa KPYynHOMOPUCTOWN CTPYKTYPbI.

HactosawmiAi cBog npasu/  He  COdePXWUT  TpeboBaHMA MO MPOEKTUPOBAHWUIO
CneyngnYecKnx KOHCTPYKUMIA (NYCTOTHbIE MNTLI, KOHCTPYKUMM C NOApe3KaMu, KanuTenu
nT.N).

2 HopmaTuBHble CCbISTKK

B HacTosLleM cBOAe Npasun MCNONb30BaHbl CCbINKM Ha CreaytolimMe HOpPMaTUBHbIE
[AOKYMEHTBI:

CIM 14.13330.2011 «CHwuI1 11-7-81* CTponTenbCTBO B CEMCMMYECKUX pailoHax»

CI116.13330.2011 «CHwuIT 11-23-81* CTa/ibHble KOHCTPYKLUN»

CIM 20.13330.2011 «CHwuIM 2.01.07-85* Harpy3ku 1 BO3AeCTBUSA»

CIM 22.13330.2011 «CHwuIM 2.02.01-83* OcHOBaHWA 3[jaHiA 1 COOPYXKEHNIA»

CM 28.13330.2012 «CHwuIM 2.03.11-85 3awmTa CTPOUTENbHbIX KOHCTPYKLMIA OT
KOppOo3nm»

CI148.13330.2011 «CHwuI 12-01-2004 OpraHusaumsa CTPpoUTeIbCTBa»

CIM50.13330.2012 «CHwuIM 23-02-2003 TennoBas 3aliMTa 34aHN»

CI 70.13330.2012 «CHwuI 3.03.01-87 Hecywme n orpaxaaroLine KOHCTPYKLNN»

M3aaHune otmumanbHoe
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CI 122.13330.2012 «CHwuI 32-04-97 ToHHENN »Kene3HoL0P0XHbIe 1 aBTOL0POXHbIE»

CIn 130.13330.2012 «CHwuI1 3.09.01-85 TMpon3BOACTBO COOPHbLIX >Kene306eTOHHbIX
KOHCTPYKLUIA 1 N3aeNnin»

CI1131.13330.2012 «CHwulM 23-01-99 CTtpouTenbHas KIMMaTonornsg»

FOCT P 52085-2003 Onany6ka. O6Lume TEXHNUYECKME YCNOBUS

FOCT P 52086-2003 Onanybka. TepMyHbI 1 OnpeseneHuns

FOCT P 52544-2006 lNpokaT apmaTypHblli CBapMBaeMbli NEPUOAMYECKOr0 Mpoduns
knaccoB A 500C 1 B 500C ans apM1MpoBaHUs »ene3o0eTOHHbIX KOHCTPYKLMI

FOCT P 53231-2008 BeToHbI. [MpaBuna KOHTPONA U OLEHKN NMPOYHOCTHU

FOCT P 54257-2010 HageXHOCTb CTPOMTENbHbIX KOHCTPYKUMIA W OCHOBaHWIA.
OCHOBHbIE MOMI0XKEHNSA U TPebOoBaHNS

FOCT 4.212-80 CIKI1. CtponTenbcTBO. beToHbl. HoMeHKnaTypa nokasatenei

FOCT 535-2005 [lpokaT COPTOBOM W (PAaCOHHbIA W3 CTanM  YrnepoancTol
06bIKHOBEHHOT 0 KayecTsa. ObLLVe TEXHUYECKME YCI0BUS.

FOCT 5781-82 Cranb ropsyekataHas A1 apMUPOBaHUA  XKene300eTOHHbIX
KOHCTPYKLMIA. TEXHUYECKNE YCOBUS.

FOCT 7473-94 Cmecu 6eTOHHbIE. TeXHUYECKIME YCI0BUS.

FOCT 8267-93 LLle6eHb M rpaBuii M3 MNOTHBLIX FOPHbIX MOPOA AN CTPOUTENbHbIX
paboT. TeXHWUYeCcKmne yCroBus.

FOCT 8736-93 Necok an1d CTpoUTENbHbIX PaboT. TeXHUYECKME YCI0BUS.

FOCT 8829-94 M3pgenus CTpouTenbHble Xene300eTOHHble N GEeTOHHbIE 3aBOACKOro
M3roToBeHns. MeToapl UCNbITaHWUIA HarpyXxeHneM. MpaBuia OLEeHKM NPOYHOCTU, XKECTKOCTH
W TPELLMHOCTOMKOCTW.

FOCT 10060.0-95 BeToHbl. MeToabl onpefeneHns MOPO30CTOMKOCTU. OCHOBHbIE
TpeboBaHMS.

MOCT 10180-90 BeTtoHbl. MeToabl onpefeneHns MNPOYHOCTM MO  KOHTPOJIbHLIM
obpasuam.

FOCT 10181-2000 Cmecu 6eTOHHbIe. MeTo/bl UCMbITaHUS.

MTOCT 10884-94 Cranb apmaTypHad TepMOMEXAHWUYECKM YMPOYHEHHaa And
)ene306eTOHHbLIX KOHCTPYKLMIA. TeXHUYECKMe YCOBUS.

FOCT 10922-90 ApmaTypHble 1 3aKnagHble U3eNna cBapHble, COeAUHEHUA CBapHbIe
apmatypbl M 3aKMafHbIX W3AENUIA dKeNe300eTOHHbIX KOHCTPYKUMA. OO6Lime TexXHUYeckume
YCNoBUS.

FOCT 12730.0-78 beToHbl. O6Lme TpeboBaHNA K METOAAaM OrnpeaenieHnst NAI0THOCTH,
BI&YKHOCTW, BOLOMOI/OLLEHMS, MOPUCTOCTUN U BOLOHENMPOHNLAEMOCTMU.

MOCT 12730.1-78 BeToHbl. MeTog, onpefeneHns NaoTHOCTHU.

MOCT 12730.5-84 BeToHbl. MeToAb! onpeseneHnsa BOLOHENPOHULLAEMOCTMW.

FOCT 13015-2003 W3genus >kene306eTOHHble M OGETOHHble AN CTPOUTENbCTBA.
O6Lwme TexHUYeckne TpebosaHus. MNpaBuia NPUEMKN, MapKUPOBKK, TPAHCTMIOPTUPOBaHUSA Y
XpaHeHus.

FOCT 14098-91 CoefguHeHMsi CBapHble apMaTypbl W 3aKnagHblX — U3Aenunia
)ene306eTOHHbIX KOHCTPYKLMIA. TUMbI, KOHCTPYKLMA U pa3mepbl.

FOCT 1762487 BeTOHbI. Y NbTPa3ByKOBOV MeTO/, ONpPeAeneHns MPOYHOCTH.

MOCT 22690-88 BeToHbl. OnpegeneHne MpPOYHOCTM MeXaHUYEeCKUMM MeToLamMu
HepaspyLUatoLLEro KOHTPOS.

FOCT 23732-79 Bopga an1s 6eTOHOB M pacTBOPOB. TeXHMYECKME YCIOBUS.

MTOCT 23858-79 CoefMHeHNsa cBapHble CTbIKOBble W  TaBpPOBble apmaTypbl
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Xene306eTOHHbIX ~ KOHCTPYKUMIA.  Y/NbTpa3BYKOBble  MEeTO4bl  KOHTPONA  KayecTsa.
MpaBuna Nnpuemkm.

FOCT 24211-91 [obaBku ans 6eToHOB. O6LMe TeXHUYECKNe TpeboBaHUS.

FOCT 25192-82 beToHbl. Knaccugumkaums v obLime TeXHNUYeckune TpebosaHus.

FOCT 25781-83 ®opmbl CTasbHble AN U3rOTOBMEHWS XXENe300eTOHHbIX W3AENWiA.
TexHnyecKme ycnosus.

MOCT 26633-91 beToHbI TAXENbIE U MENKO3ePHUCTbIE. TeXHUYECKNE YC/I0BUS.

FOCT 27005-86 beToHbI Nerkue un syencTble. MNMpaBuna KOHTPONS CPeaHel NIOTHOCTW.

FOCT 27006-86 beToHblI. NMpasunia nogbopa coCTaBoB.

FOCT 28570-90 bBeToHbl. MeToabl OnpegeneHns MpPoOYHOCTM Mo obpasuam,
0TO6PaHHbLIM 13 KOHCTPYKLWIA.

FOCT 30515-97 LlemeHTbl. O6LLME TEXHNYECKME YCNOBUSA

MpumeduaHue— NMp1 NONb30BAHAN HACTOSLLMM CBOAOM MNpaBWA LIENEecO06Pa3HO MPOBEPUTHL
[EViCTBME CCbIMOYHBIX CTAHAAPTOB U KNAcCUM(NKATOPOB B MH(OPMALIMOHHON crucTeMe 06LLErO NOMb30BaHUS — Ha
OhMLMaNbHOM CaiiTe HaUMOHaNLHOro opraHa Poccuiickoii degepauymn no CTaHZapTV3auuu B CeTW VIHTepHeT
WK MO EeXErofHO M34aBaeMOMy WH(OPMALMOHHOMY YKasaTento «HauuoHasbHble CTaHAapTbl», KOTOpbIN
ony6nmkoBaH Ha 01 sHBaps TeKyllero rofa, W MO COOTBETCTBYIOLMM E€XEMECSYHO U3[aBaeMbiM
MHOPMALIMOHHBIM YKa3aTensim, Oony6/IMKOBaHHbIM B TEKYLLEM rofly. EC/M CCbINIOYHbIA [OKYMEHT 3aMeHeH
(M3MeHeH), TO MpKU MOSb30BAHWM HACTOSILLMM CBOAOM MPaBUi ClefyeT PYKOBOACTBOBATHCS 3aMEHEHHbIM
(M3MeHEeHHbIM) JOKYMEHTOM. EC/M CCbINIOYHBIA JOKYMEHT OTMEHEH 6e3 3aMeHbl, TO MOJI0XKEHWE, B KOTOPOM faHa
CCbI/IKA Ha HEro, NPUMEHSAETCS B YacTu, He 3aTPar1BatoLLEei 3Ty CChI/KY.

3 TepMUHbI 1 onpefeneHus

B  HacTofllem CBOAe NpaBun  MPUMEHSAOTCA  Crefytowme  TepMUHbl €
COOTBETCTBYHOLLMMU ONpeLeNleHNAMM:

3.1 aHKepoBKa apmaTypbl: ObecrieyeHne BOCMPUATUAS apMaTypoi LeMCTBYIOLUMX Ha
Hee YCUNUIA MNyTem 3aBefeHWsi ee Ha OMNpefefieHHY0 A/IMHY 3a pPacyeTHOEe CeuveHue Wu
YCTPOMCTBA Ha KOHLaxX CneunasibHbIX aHKEPOB.

3.2 apmaTtypa KOHCTPYKTMBHas: Apmartypa, YycTaHaB/vMBaeMas 6e3 pacyeTa u3
KOHCTPYKTUBHbIX COOBPaXKEHMWIA.

3.3 apmaTypa npegBapuTesibHO HanpshkeHHas: ApMatypa, NosyvaroLas HaqyaibHble
(npefBapuTeNibHbIE) HANPSHKEHWSA B MPOLLECCE U3rOTOBMNEHNA KOHCTPYKLUMIA A0 NPUNOXKEHNS
BHELLHWX Harpy3oK B CTafuu aKcnayatTauum.

3.4 apmatypa paboyas: Apmatypa, ycTaHaBN1BaeMas Nno pacyery.

3.5 3aWwuTHbIA cnoit 6eToHa: TonWwmMHa cnos 6eTOHa OT rpaHW 3fleMeHTa [0
OnvKaiLLeli MOBEPXHOCTN apMaTyPHOr O CTEPXKHS.

3.6 KOHCTPYKLMY BeTOHHbIe: KOHCTPYKLUMK, BbINOSIHEHHbIE 13 GeTOHA 6e3 apMaTypbl
WiKn C apmMaTypoi, YCTaHaB/IMBaeMOW MO KOHCTPYKTMBHLIM COOOPaXEHWSM U He
YUNTbIBAEMON B pacyeTe; pacyeTHble YCWMS OT BCEX BO3AENCTBUA B  GETOHHbIX
KOHCTPYKLMAX LO/MKHBI ObITb BOCMIPUHATLI GETOHOM.

3.7 KOHCTPYKUUK AVCMepPCHO-apMNpPoBaHHble (bnbpob6eTOHHBDIE,
apMoLEeMeHTHbIe):  XKene300eTOHHblE  KOHCTPYKLMWM,  BK/KOYalOWMe  AUCTNEPCHO-
pacnonoXeHHble YMOPbI NN MENTKOAYENCTbIE CETKM 13 TOHKOIN CTaslbHOM MPOBOJIOKN.

3.8 KOHCTPYKUUKN >kene306eToHHble: KOHCTPYKUMW, BbIMONHEHHbIE M3 6eTOHa C
paboyell W KOHCTPYKTMBHOW apmMaTypoi (apMMpoBaHHble GETOHHbIE KOHCTPYKLWUW):
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pacyeTHble YCUNNA OT BCEX BO3LENCTBUI B XKENE300ETOHHBIX KOHCTPYKLMAX LO/MKHbI ObITh
BOCMPUHATLI GETOHOM 1 paboyeii apmaTypoi.

3.9 KOHCTPYKUMW  CcTasiexxene306eToHHble:  XKene300eTOHHble  KOHCTPYKLMU,
BK/IIOYalOLWMe OT/INYHbIE OT apMaTypHON CTain CTasibHble 3/1eMEeHTbI, paboTatoLme
COBMECTHO C Xe/e300eTOHHbIMU 3/IEMEHTaMMU.

3.10 Ko3a(hhMLUMEHT apMMPOBaHUS Kene306eToHa Wi OTHOLLeHVEe NIOWaAn ceveHns
apmartypbl K paboueit niowaam ceyeHns 6eToHa, BbIPXKEHHOE B MPOLIEHTaX.

3.11 mapka 6eToHa no BogoHenpoHuuaemocTn W: Tlokasateslb MPOHMLAEMOCTY
GeTOHa, XapaKTepU3YHLLMIACA MaKCUMa/IbHbIM [aB/IeHWEM BOAbl, NPXU KOTOPOM B YCNOBUAX
CTaHAAPTHbIX UCMbITaHWIA BOAA HE NPOHMKaET Yepe3 6ETOHHbIN 06paseL.

3.12 mapka 6eToHa MO MOPO30CTOMKOCTM F: YCTaHOBNEHHOE HOopMaMmu
MVHUM&a/IbHOE YMCNO LMKIIOB 3aMOPaXMBAHNSA U OTTavBaHNA 06pa3LoB 6ETOHA, UCMbITaHHbIX
Mo CTaHAapTHbIM 6a30BbIM MeTOAaM, MPWU KOTOPbIX COXPaHAOTCA WX MepBOHaYa/IbHbIe
(h13NKO-MexaHNYEeCKMEe CBOMCTBA B HOPMUPYEMbIX Npegenax.

3.13 mapka 6eToHa MO camMOHanpsXXeHW0 Sp: YCTaHOB/IEHHOE HOPMamMu 3HayeHue
npesBapuTeNlbHOTO  HanpsbkeHuss B 6eToHe, MIla, co3gaBaemMoro B pe3ynbrare ero
pacLnpeHns Npu KoapguLmeHTe NpoAosibHOro apmuposaHus g = 0,01.

3.14 mapka 6eToHa no cpegHeit NNOTHOCTM D: YCTaHOBNEHHOE HOPMaMK 3HaYeHMWe
MNOTHOCTK, B KI/M3, GETOHOB, K KOTOPbIM MPEebsBNAOTCH TPe6OBAHMSA M0 TEMNNON30NALMM.

3.15 maccmBHasi KOHCTPyKUMsi:  KOHCTpyKums, [N KOTOPOA  OTHOLUEHMe
MOBEPXHOCTY, OTKPLITOI A1 €€ BbICbIXaHus, M?, K ee 06beMy, M3, paBHO UM MeHbLLE 2.

3.16 MOpo30CTOMKOCTb 6GeToHa: Cnoco6HOCTb 6GeTOHa COXpaHATb  (U3NKO-
MexaHW4ecKune CBOMCTBA NPU MHOTOKPATHOM MEPeMEHHOM 3aMOPaXKMBaHWM U OTTamBaHUW,
pernameHTpyeTCs MapKoii No MOpPo30CTonKocTu F.

3.17 HopmanbHOe ceveHume: CeuyeHue 3neMeHTa MIOCKOCTbIO, NepreHANKYNSPHON K
ero NPoAo/bHOW OCw.

3.18 HaknoHHOoe ceyeHue: CeyeHWe 3NeMeHTa MIOCKOCTHbIO, HaKMOHHOW K €ro
MPOLONLHOM OCK N NEPREHANKYNAPHON BEPTUKA/IbHOW MIOCKOCTU, MPOXOAALLEA Yepe3 ocb
aNleMeHTa.

3.19 n/oTHOCTL GeTOHa: XapakTepucTKa 6eTOoHa, paBHad OTHOLUEHUIO ero Macchl K
06beMY, perfiaMeHTUpPYeTCst MapKol No cpefHel N10THOCTH D.

3.20 npegenbHoe ycunue: Hanbosnbliee ycunve, KOTOPOe MOXEeT ObiTb BOCMPUHATO
3/1EMEHTOM, ero CeYeHVEM MPU NPUHATBLIX XapaKTepuUCTUKax maTepraios.

3.21 npoHuuaemocTb 6eToHa: CBOMCTBO 6eTOHa Nporyckatb Yepe3 cebs rasbl UIn
XMUOKOCTM  NPWU  HaMuMM  rpagueHTa  [faeneHus  (pernaMeHTUpyeTcs  Mapkoid  no
BoAOHenpoHuuaemoctn W) imbo  obecrieunBatb  AUDMADY3MOHHYKD  MPOHULLAEMOCTb
PacTBOPEHHbIX B BOJAE BELLECTB B OTCYTCTBME TpafveHTa [AasneHus (pernamMeHTupyetcs
HOPMUPYEMbIMY BE/IMYMHAMM MIOTHOCTM TOKA M 3/1EKTPUYECKOT0 MOTEHLMASNA).

3.22 paboyas BbICOTa CeYeHUs: PaccTosHME OT CKATOW rpaHy afieMeHTa O LieHTpa
TSXKECTWN PaCTAHYTOW NPOAOSbHON apMaTypbl.

3.23 camoHanpsbkeHVe 6eToHa: HanpsxeHue ©kaTusd, BO3HMKalOLee B OETOHe
KOHCTPYKUMWN NpU TBEPAEHWUM B pe3ynbTare pacluvpeHus LeMEHTHOro KaMHsi B YCN0BUAX
OrpaHNYeHnst 3TOMY PacLUMPEHWIO, PernameHTUPYeTCA MapKOo Mo CaMOHANPSHXKEHUIO Sp.

3.24 CTbIK/ apmaTypbl BHax/ecTKy: CoefuHeHVe apMaTypHbIX CTEPXHER Mo ux
[JIMHe 6e3 CBapKu MyTeMm 3aBefieHUst KOHLUA OLHOro apmaTypHOro CTEPXKHS OTHOCUTENIbHO
KOHLa Apyroro.
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4 O6Lwme TpeboBaHNA K BETOHHbBIM U XKe1e306eTOHHbIM KOHCTPYKLUMAM

4.1 BeTOHHbIE N >Kene300eTOHHbIE KOHCTPYKLUMM BCEX TUMOB AO/KHbI YA0BNETBOPSATH
TpeboBaHWsM:

no 6esonacHocTy;

Mo 3KCnJyaTayMOHHON NPUro4HOCTHY;

Mo JONTOBEYHOCTH,

a TaKkXe [0MN0IHUTE/IbHbIM TPeboBaHUAM, YKa3aHHbIM B 3a[jaH/N Ha NPOEKTUPOBaHMe.

4.2 Ana yaoBneTBOpeHMst TpeboBaHWA Mo 6e30MacHOCTU KOHCTPYKLUMU LO/MKHbI UMETb
Takue HayvaslbHble XapaKTePUCTUKK, YTOObI MPU Pas3/IMYHbIX PacYETHbIX BO3LENCTBUAX B
npouecce CTPOUTENbCTBA W 3KCMyaTaUUW 30aHUA U COOPYXKEHWIA ObINN  UCKNHOUEHDI
paspylleHnst 1l060ro  xapakrepa WM  HapyLUeHWs 3KCMayaTauMOHHON MpUrogHOCTH,
CBAi3aHHble C MPUYMHEHMEM Bpefda >XM3HW WAN  3[0POBbI0  FPaXaaH, WMYLLECTBY,
OKpY>KatoLLIEN cpefe, XXM3HU U 340PO0BbH0 XXMBOTHBIX 1 PaCTEHMSIM.

4.3 [na  ynaoBneTBOpeHUs TpeboBaHWI MO 9KCMyaTauMOHHOW  MPUro4HOCTH
KOHCTPYKUMA [O/MKHA MMETb TakMe Hadva/ibHble XapaKTePUCTUKK, YTOObl MPU PasinyHbIX
pacyeTHbIX BO3AENCTBMSAX He MPOMCXOAUI0 06pa3oBaHMe WM Ype3MepHOe pPackpbiThe
TPELWMH, a TaKKe He BO3HMKaIM uYpe3MepHble MepeMeLLeHns, KonebaHus u  apyrue
MOBPEXAEHMNS, 3aTPYLHAIOLWME HOPMabHYKO 3KCrJyaTauuio (HapylleHne TpeboBaHWUIA K
BHELUHEMY BWAY KOHCTPYKLMW, TEXHONOrMYeCKMX TpeboBaHWI MO HOpMa/bHOW paboTe
060pyaoBaHUs,, MEXaHW3MOB, KOHCTPYKTUBHbIX TpeboBaHWA MO COBMECTHOM paboTe
3/IEMEHTOB W ApYrux TpeboBaHWI, YCTaHOB/IEHHBIX MPU NPOEKTUPOBAHUN).

B HeobGXoguMbIX  CryvasxX — KOHCTPYKUMM  [O/MKHbI  MMETb  XapaKTepUCTUKM,
obecrneymsatoLme TpeboBaHUA NO TEMNIOMU30ALNN, 3BYKOU3ONALMN, BUONOrNYECKONW 3amnTe
N apyrve TpeboBaHus.

TpeboBaHMS MO  OTCYTCTBUIO  TPEWMH  MPeabsBstoT K XKefe300eTOHHbIM
KOHCTPYKUMAM, Y KOTOPbIX MPU NONHOCTbIO PacTAHYTOM CeYeHUM A0/MKHA 6bITb 06ecneveHa
HENPOHMLAEMOCTb (HaxXoAAWMMCS NOA AaBMNEHUEM XXUAKOCTU WU Fa30B, MUCMbITbIBAKOLLMM
BO3JelCTBME paguauun 1 T.M.), K YHUKa/IbHbIM KOHCTPYKUMAM, K KOTOPbIM MPeabsBastoT
MOBbILLEHHbIE TPe6OBaHWNA MO AONTOBEYHOCTH, & TaKXKe K KOHCTPYKLMAM, 3KCNIyaTupyeMbiM
B arpecCcuBHOI cpefie B cryyasix, ykasaHHbIX B CIM 28.13330.

B ocTa/bHbIX »e1e300eTOHHbIX KOHCTPYKLUMAX 06pa3oBaHme TPeLmH J0MyCKaeTcs, N K
HUM NPeabaBNAOT TPeOoBaHMS M0 OrPaHNYEHUIO LIMPWHbLI PACKPbITUA TPELLMH.

4.4 Ona yaoBneTBOpeHWst TpeboBaHWMIA [ONTOBEYHOCTU KOHCTPYKUMS AO/HKHA MMETb
Takue Haya/lbHble XapakTepUCTUKK, 4YTOObl B TEYEHWe YCTAHOB/IEHHOIO [/UTE/IbHOrO
BpEMeHN OHa YaoB/eTBopsna Obl TpeboBaHMAM MO 6e30MacHOCTU WM 3KCMyaTalMOHHOM
MPUIOAHOCTM C YYETOM BUAHWUSA HA TEOMETPUYECKME XapaKTEPUCTUKM KOHCTPYKLMIA W
MEXaHUYeCKMe  XapakTepUCTUKM  MaTepuaioB  Pas/IMyHbIX  PacyeTHbIX  BO3AeNCTBUN
(BMTeNbHOE BO3MENCTBME HArpy3ku, HeGNaronpusATHbIE KNMMATUYECKME, TEXHOMOrMYECKUe,
TEMMEepPaTypHble W B/I@KHOCTHble  BO3MECTBUSA, MNOMEpeMeHHOe 3aMOopaXuBaHue U
OTTavBaHWe, arpeccuBHbIE BO3AENCTBUSA U Ap.).

4.5 Be3onacHOCTb, 3KCMN/yaTauMOHHass MNPUrOAHOCTb, AONTOBEYHOCTb OETOHHBLIX W
YKene306eTOHHbIX KOHCTPYKUUIA U Apyrve ycTaHaB/IMBaeMble 3alaHNMEM Ha MPOeKTUPOBaHue
Tpe6oBaHMs AOMKHbI ObITb 06ECNeYeHbl BbINOTHEHWEM:

Tpe60oBaHMI K BETOHY U €ro COCTaBNSAOLLNM;

TpeboBaHWi1 K apMaType;

TpeboBaHWI1 K pacyeTam KOHCTPYKLWI;
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KOHCTPYKTUBHbIX TpebOBaHWIA;

TEXHO/IOrMYeCKUX TpeboBaHWiA;

TpeboBaHWi MO 3KcnayaTauuu.

TpeboBaHMs N0  Harpyskam W BO3JEWCTBMAM,  Npefesly  OrHeCTOMKOCTW,
HENPOHNLLaeEMOCTH, MOPO30CTOMKOCTH, NpefeNibHbIM Nokasatensm gedopmauuii (npormbam,
nepemeLLeHVaM, aMnanTyae KonebaHuii), paCYeTHbIM 3HAYEHWSAM TemrepaTypbl Hapy>XXHOro
BO34yXa W OTHOCWUTENbHOM BNAXHOCTM OKPY)KatoLLEen cpedpl, MO 3alimTe CTPOUTENbHBLIX
KOHCTPYKLUMA  OT  BO3AENCTBUA  arpeccuMBHbIX  cpes WM Ap.  yCTaHaB/IMBalOTCA
COOTBETCTBYHOLMMMA  HOPMaTMBHbIMKM  JoKyMeHTamn (CIT  20.13330, CIM  14.13330,
CIM 28.13330, CIN 22.13330, CIM 131.13330, CI 122.13330).

4.6 Tlpn NPOEKTUPOBaHUN BETOHHBLIX U Xene306eTOHHbIX KOHCTPYKLUMIA HaLeXHOCTb
KOHCTPYKUMIA ycTaHaBnmBatoT cornacHo MFOCT P 54257 nonyBepOSATHOCTHbIM METOLOM
pacyeTta MyTeM UCMO/Ib30BaHUA PacyeTHbIX 3HAYEHWIA Harpy3oK W BO3LENCTBUWI, pacyeTHbIX
XapakTepucTuK 6GeToHa W apmatypbl (MM KOHCTPYKLUMOHHOW CTann), OnpefensieMbiX C
MOMOLLbIO COOTBETCTBYHOLLMX YaCTHbIX KO3IPPULMEHTOB HALEXKHOCTU MO HOPMATUBHbIM
3HAYEHUAM 3TUX XapaKTEPUCTUK, C YH4ETOM YPOBHSA OTBETCTBEHHOCTU 3aHUIA 1 COOPYIXKEHWIA.

HopmaTuBHble 3HayYeHWs Harpy3oK W BO3LEWCTBWIA, 3HAYeHUS KO3PDULUEHTOB
HaleXXHOCTW MO Harpyske, KO3PMULMEHTOB HafeXHOCTU MO Ha3HAYeHUIO KOHCTPYKLUIA, a
TaKXKe [efleHne Harpy3oK Ha NOCTOSHHbIE N BPeMEeHHble (4/IUTeNlbHble U KPaTKOBPEMEHHbIE)
YCTaHaB/IMBAIOT COOTBETCTBYHOLLUMMU HOPMATUBHLIMW AOKYMEHTaMW [ANA CTPOUTENbHbIX
KoHCTpyKuuid (CIM 20.13330).

PacuyeTHble 3HaYeHMsi Harpy3oK W BO3LENCTBUI MPUHUMAIOT B 3aBUCMMOCTM OT BUjA
pacyeTHOro NpeLesibHOr0 COCTOAHNSA N PACYETHON CUTYyaLuK,

YpoBeHb  HAAEXHOCTM  pacyeTHbIX  3HAYEHWI  XapaKTepUCTMK  MaTepuaios
yCTaHaBNMBAOT B 3aBMCUMOCTW OT PacyeTHOM CUTyauMnm U OT OMACHOCTM [OCTUXKEHWS
COOTBETCTBYHOLLErO MPefesibHOrO0 COCTOSHUA W PEerynnpyroT 3HayeHuem KoagpuuMeHTOB
HaZleXXHOCTM MO 6eTOHY M apMaType (MM KOHCTPYKLMOHHOW CTann).

PacueT 6ETOHHBLIX W >KeNe306eTOHHbIX KOHCTPYKLMA MOXHO MPOU3BOAMTL MO
38fjaHHOMY 3HAYeHMIO0 HaAeXXHOCTU Ha OCHOBE MOJIHOMO BEpPOATHOCTHOIO pacyeTa npu
Ha/IMYUM  JOCTATOYHBIX [AaHHbIX 06 W3MEHUMBOCTM OCHOBHbIX (haKTOpOB, BXOAAWMX B
pacyeTHbIe 3aBUCUMOCTMN.

5 Tpe6oBaHMs K pacyeTy 6eTOHHbIX M Xene306eTOHHbIX KOHCTPYKLNIA

5.1 O6LLMe NOMOXEHNSA

5.1.1 PacyeTbl 6ETOHHbIX W Xene3006eTOHHbLIX KOHCTPYKUMIA cneayeT Npov3BOAWTL B
cooTBeTCTBMM ¢ TpeboBaHUAMM TOCT 27751 no npeenbHbIM COCTOAHUSAM, BK/HOYAOLLMM:

npefenibHble COCTOSHUA MEePBOW pynnbl, NPUBOAALLME K MOMHOW HEenpurogHocTu
aKCnnyaTaumm KOHCTPYKLMIA;

npegeibHble COCTOSHUA BTOPOW FPpynMbl, 3aTPYAHAOLME HOPMa/IbHYHO 3KCryaTaumto
KOHCTPYKUWUIA UM YMEHbLUAKOLME [O0/ITOBEYHOCTb 3[4aHWUIA U COOPYXKEHWUIA MO CPaBHEHMIO C
npegycMaTpmBaeMbIM CPOKOM CyXKOb!.

PacueTbl [JO/MKHbI 06ecrneunBaTb HaAEXHOCTb 3[aHUA WM COOPYXKEHMIN B TeYeHue
BCEro CPOKa 1X CNyXObl, a Takxke Mpy NPovn3BoACTBe paboT B COOTBETCTBUM C TPebOBaHMAMN,
npeabABNAEMbIMA K HUM.

PacyeTbl N0 npegenbHbIM COCTOSHUAM MEPBOI IPYNMbl BKIOYAKOT:
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pacyeT no NPOYHOCTK;
pacyeT no yCTonUmMBOCTY hOPMbI (/151 TOHKOCTEHHbIX KOHCTPYKLMIA);

pacyeT Mo YCTONUMBOCTY NOMOXKEHMS (ONPOKWMAbIBaHME, CKOMBXEHWE, BCM/bIBAHME).

PacueTbl MO MPOYHOCTM GETOHHLIX U XKENe306ETOHHbIX KOHCTPYKUMIA cnefyeT
MPOU3BOAMTL W3 YCMOBWS, MO KOTOPOMY YCUAMS, HampsbkeHWss W fgeopmauym B
KOHCTPYKLMSX OT Pas/MuyHbIX BO3AENCTBUIA C YUETOM Haya/lbHOTO HamMpsHKEHHOTO COCTOSHMS
(NpegHanpsXkeHWe, TeMmnepaTypHble W Apyrve BO3[4eNACTBMS) He AO/MKHbI MPEeBbILIATH
COOTBETCTBYHOLLMX 3HAYEHWIA, YCTaHOB/IEHHbIX HOPMATUBHBLIMW AOKYMEHTaMM.

PacueTbl MO YCTOMYMBOCTM (OPMbI KOHCTPYKLMM, a TakkKe M0 YCTONYMBOCTM
MONOXeHWs (C  Y4eTOM COBMECTHON pPaboTbl  KOHCTPYKLUMM U OCHOBaHWS, WX
AehopMaLIMOHHBIX CBOCTB, COMPOTUBMEHWUSI CABUIY MO KOHTAKTY C OCHOBaHWEM U ApYrux
0COGEHHOCTEI) cnefyeT MPOU3BOAMTL COFMAcHO YKa3aHWUsSIM HOPMATUBHbIX [JOKYMEHTOB Ha
OTAENbHbIE BU/bl KOHCTPYKLMIA.

B He06X0AMMbIX Cy4yasx B 3aBUCUMOCTM OT BIAA U HA3HAYEHNSI KOHCTPYKLIMM JO/MKHbI
GbITb MPOM3BEAEHbI PacyeTbl N0 MpeaenbHbIM COCTOSHUAM, CBS3aHHLIM C SBEHUSMU, NPy
KOTOPbIX BO3HMKAET HEO6XOAMMOCTb MPEeKpalLeHnst aKCMyaTaluyn 3[4aHus U COOpYXXEHUS
(upe3mepHble fediopmaLun, CABUMM B COBAVHEHUSX U APYTUe SBNEHNS).

PacueTbl Mo NpeaenbHbIM COCTOSIHUSIM BTOPOIA TPYNMbl BK/IKOYAOT:

pacyeT no 06pa30BaHNI0 TPELLYIH;

pacyeT No PacKpbITUIO TPELLMH;

pacyeT no geopmaLusiv.

PacueT 6eTOHHbIX 1 YXene306eTOHHbIX KOHCTPYKLMIA N0 06pa30BaHMI0 TPELLWH cneqyeT
MPOU3BOAUTL W3 YC/OBMS, MO KOTOPOMY YCWMWS, HampsbkeHWs unu  gecopmaumy B
KOHCTPYKLWMSX OT PasnyHbIX BO3AEMCTBUIA He AOMKHbI NPEeBbIWATh COOTBETCTBYHOLIMX WX
NpeaenbHbIX 3HAUEHWiA, BOCIPUHMAEMbIX KOHCTPYKLMEl Npy 06pa3oBaHmnmM TPELLVH.

PacueT Xene306eTOHHbIX KOHCTPYKUMIA MO PacKpbITUIO TPEWMH MPOU3BOAAT U3
YCNOBUS, MO KOTOPOMY LUMPUHA PacKpbITUSl TPEWMH B KOHCTPYKUMM OT Pas/MuHbIX
BO3/EVCTBUIA He [O/MKHA NPEBbILLATL NPeAebHO A0NYCTUMbIX 3HAYEHWIA, YCTaHaBIMBAaeMbIX
B 3aBMCUMOCTV OT TPeGOBaHWIA, NPeabsaBAsSeMbIX K KOHCTPYKLMW, YC/IOBWIA ee aKcnyaTauum,
BO3/EVCTBIS OKPY>XKAKOLLEW Cpedbl M XapaKTepUCTUK MaTepuasioB C YY4eTOM OCOGEHHOCTeN
KOPPO3VMOHHOTO NMOBEAEHNS apMaTypbl.

PacueT GETOHHBIX M >Kene306eTOHHbIX KOHCTPYKLUMIA Mo  aedopmaumsm cnefyeT
MPOU3BOAUTL W3 YCMOBWS, MO KOTOPOMY MNPOruGbl, Yr/bl MOBOPOTA, MNEPEMELLEHNs W
aMnAUTyabl KonebaHWsi KOHCTPYKLWIA OT Pas3fNYHbIX BO3AEWCTBUIA He AO/MKHbI MPEBbILATH
COOTBETCTBYHOLLYX MPeAebHO A0MYCTUMbIX 3HAUYEHUIA.

[N KOHCTPYKLWiA, B KOTOPbLIX He AOMyCKaeTcs 06pa3oBaHMe TPELWH, AO/MKHbI 6biTh
o6ecneyeHbl Tpe6oBaHUS MO OTCYTCTBUIO TPELWH. B 3aTOM cnyyae pacuyeT no packpbITuiO
TPELLYH He NPoV3BOAST.

N5 ocTalbHbIX KOHCTPYKLWIA, B KOTOPbIX A0MYCKaeTcsi 06pa3oBaHMe TPELLVH, pacyeT
Nno o6pa3oBaHMI0 TPELWH NPOW3BOAAT ANs OnpefeneHUs HeoGXOAMMOCTM pacyeTa Mo
PaCKpPbITVIO TPELLMH 1 yyeTa TPEeLLMH NpK pacyeTe No AedopmaLimsm.

5.1.2 PacueT 6eTOHHbIX U Xene306eTOHHbIX KOHCTPYKLMIA (NMHEHBIX, NNOCKOCTHBIX,
MPOCTPAHCTBEHHbIX, MACCVBHbIX) MO MPeAeNbHbIM COCTOSHMAM MepBOW 1 BTOPOW rpynm
MPOU3BOAAT MO HAMPSHKEHNAM, YCUNNAM, AeopMalysiv 1 NEPeMELLIEHNSM, BbIYMCIEHHbIM OT
BHELLUHMX BO34ENCTBUIA B KOHCTPYKUMSX W 06pasyeMblX WMM CUCTEMAX 3[aHWiA W
COOPYXXEHUIA C y4eTOM (DM3NYeCKOl HeNMHeHoCTW (Heynpyrux paedopmauuii GeToHa W
apMaTypbl), BO3MOXHOr0 06pa30BaHNst TPELLWH 1 B HEOBXOAMMbBIX Cy4Yasx — aHW30TPOMNuu,
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HaKOMMEHNs MOBPEXAEHWNIA WU TeOMETPUYECKOW HeNMHeNHOCTU (BNnsHWe dedopMalnii Ha
M3MEHEHWE YCUINIA B KOHCTPYKLMAX).

PU3NYECKYIO HENMHEAHOCTb M aHW30TPONUIO ClefyeT YuuTblBaTb B OMNpPeAenstoLLmx
COOTHOLLIEHMAX, CBA3LIBAIOLLMX MEXAY COO0i HanpshkeHWs v gedopmauun (Mam yeunusa v
nepemeLLeHNs), a TakXKe B YCNI0BUSX NPOYHOCTY U TPELYMHOCTOMNKOCTM MaTepurana.

B cTaTnyeckun HeonpeaennmbiX KOHCTPYKLMAX CnedyeT yuuTbIBaThL NepepacnpeseneHme
YCUNUIA B 3MEMEHTax CUCTeMbl BCMEACTBME 06pa30BaHUA TPELYMH U PasBUTUSA Heynpyrux
fethopmauuii B 6eToHe 1 apMaType BMIOTb A0 BO3SHUKHOBEHMS NPefe/ibHOro COCTOSHUSA B
anemeHTe. [pu OTCYTCTBMM METOAOB pacyeTa, YYMTbIBAKOLMX Heynpyrue CBOMCTBA
Xene3obeToHa, a Takxe A9 NpefBapuTeNbHbIX PacyeToB C YY4eTOM Heynpyrux CBOWCTB
Xene3obeToHa YCUIMSA U HanpskKeHWs B CTaTMYECKU HeonpefeniMbIX KOHCTPYKUMAX W
cucTeMax [ONYCKaeTCs ONpefensaTb B NPeAnonoXeHUN Ynpyro paboTbl »Kene306eTOHHbIX
3NeMeHTOB. [pn 3TOM B/MSHWE (DU3NYECKOW HEIMHEAHOCTU PEeKOMEHAYETCH YYMTbIBaTb
MyTeM  KOPPEKTUPOBKM  pe3ynbTaToB  JIMHEMHOro  pacyeta Ha  OCHOBE  [JaHHbIX
3KCMepUMEHTaTbHbIX WCCNeA0BaHUA, HEIMHENHOTO MOAENMPOBaHUA, Pe3ynbTaToB pacyeTa
aHaI0rMYHbIX 06BEKTOB U 9KCMEPTHbLIX OLEHOK.

Mpwn pacyeTe KOHCTPYKLUMIA NO NPOYHOCTY, AedhopMarmsam, 06pa3oBaHNIO U PaCKPbITUIO
TPelMH Ha OCHOBE MEeTOAa KOHEYHbIX 3/1eMEHTOB [O/DKHbl ObiTb MPOBEPEHbl YCNOBUSA
MPOYHOCTM W  TPELLMHOCTOMKOCTU [N1A BCEX KOHEYHbIX 3/1EMEHTOB, COCTaB/IAHOLLMNX
KOHCTPYKLMIO, @ TakxKe YC/TIOBMS BO3HUKHOBEHUS YPe3MePHbIX NepeMeLLeHNin KOHCTPYKLMK.
Mpn oueHKe NpeaenbHOro COCTOAHWA MO MPOYHOCTM AONYCKAeTCA nofaratb OTAeNbHble
KOHEYHble 3/1eMEHTbI Pa3pyLUEeHHbIMW, eCnin 3TO He BfieYeT 3a CO60W NpPOrpeccupyroLlero
paspyLUeHns 34aHWUS WM COOPYXEHWS, M MO WCTeYeHUW [eiCTBUA paccmaTpuBaeMoit
Harpysku aKcnjyataumoHHasa MPUroAHOCTb 34aHUS WU COOPY>KEHWA COXPaHAeTCs Wu
MOXET ObITb BOCCTAHOB/EHA.

OnpegeneHvie npeenbHbIX YCUIUn U fedopManmini B GETOHHBIX U XKene306eTOHHbIX
KOHCTPYKLMAX CnefyeT MPOM3BOAWTL Ha OCHOBE pacyeTHbIX cxem (Mofeneid), Hambosnee
6/IM3KO OTBeYaloLMX peasibHOMY (U3MYECKOMY XapakTepy paboTbl KOHCTPYKUMIA W
MaTepuasioB B pacCMaTprBaeMoM MNpeaebHOM COCTOAHUN.

Hecyluyto cnocoOHOCTb YKene306eTOHHbLIX KOHCTPYKLWMIA, CNOCOGHbIX MpeTepneBaTb
[0CTaTOYHbIe MIaCTUYecKne aeopmaummn (B 4aCTHOCTWU, MPW WUCMOMb30BaHUM apMaTypbl C
(hM3MYeCKUM npesfesioMm TeKy4yecTu), [AOMYCKaeTCA OMpefensaTb MeTOLOM MpefenbHOro
paBHOBeCUS.

5.1.3 Mpu pacuyeTtax GETOHHbIX W >Kee306eTOHHbLIX KOHCTPYKUMIA NO MpeaesbHbIM
COCTOAHMAM CneflyeT paccMaTpuBaTb pas/inyHble pacyeTHble CUTyauun B COOTBETCTBUM C
FOCT P 54257, B TOM u4ucne crtagun W3roToB/IeHWUsA, TPaHCMOPTUPOBaHWNSA, BO3BeAeHUs,
aKcnyaTaumm, agapuiiHble CUTYyaLUmMK, a Takke noxap.

5.1.4 PacyeTbl GETOHHbIX W XXee300€TOHHbIX KOHCTPYKLMIA CredyeT NMPOU3BOAMTL Ha
BCE BU/bl Harpy3oK, OTBEYatOLLMX PYHKLMOHA/IbHOMY Ha3HAYeHU IO 34aHUIA U COOPY)XXEHUIA, C
YUYETOM B/IMSHUS OKpYXarowelr cpedbl (KNMMaTUYecKUX BO3LEACTBUA W BOAbl — A1
KOHCTPYKLUIA, OKPY)XXEHHBIX BOLOM), a B HEOOXOAMMBIX Cly4asx — C y4eTOM BO3[AENCTBUSA
noXkapa, TeXHONOMMYECKUX TemnepaTypHbIX WU BNXHOCTHLIX BO3AENCTBUA U BO3LEACTBUIA
arpeccuBHbIX XMMUYECKMX Cpes.

5.1.5 PacyeTbl GETOHHbIX M YXe1e300eTOHHbIX KOHCTPYKLMIA NPOU3BOAAT Ha LelCTBME
N3rmbaroLLMx MOMEHTOB, NPOLO/bHBLIX CW/, MOMEPEYHbIX CU U KPYTAWMX MOMEHTOB, a
TaKXKe Ha MeCTHOe [eCTBME HarpysKu.
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5.1.6 Tpu pacuyete 31eMeHTOB COOPHbLIX KOHCTPYKUWI Ha BO3AENCTBUE YCUNWIA,
BO3HMKaOWMX MNPU KX NOLbEME, TPaHCMOPTUPOBaHMU M MOHTaXe, Harpysky OT Macchbl
3/IEMEHTOB CNefyeT NPUHUMATL C KO3(PULMEHTOM AUHAMUYHOCTM, PaBHbIM:

1,60 — npw TpaHCnopTnpoOBaHUN,

1,40 — npy NogbemMe N MOHTaXKe.

[onyckaeTca npvHUmathL 60nee HU3KKME, 060CHOBaHHbIE B YCTaHOB/IEHHOM MOPSALKE,
3HaYeHNsA KO3MMULMEHTOB AMHAMUYHOCTU, HO He HKe 1,25.

5.1.7 Mpu pacyeTax GETOHHbLIX W XKee306eTOHHbIX KOHCTPYKLUIA crefyeT yunTblBaTh
0COGEHHOCTN CBOWCTB pas/IMYHbIX BUAOB GETOHA M apMmaTypbl, BAUAHWUS Ha HUX XapakTepa
HarpysKun 1 OKpy»XatoLLei cpebl, Cnocob0B apMMpoBaHNUs, COBMECTHOCTb paboTbl apMaTypbl
N 6eToHa (NpV HaMYMKU W OTCYTCTBUW CLEMNJIEHNA apMaTypbl C 6ETOHOM), TEXHOMNOIMIO
N3rOTOB/IEHNS KOHCTPYKTUBHbIX TUMOB XXe1€306€TOHHbIX 3/1EMEHTOB 3[aHWI U COOPYXKEHNIA.

5.1.8 PacyeT npenBapuTeNibHO HanpPsXKeHHbIX KOHCTPYKUWUIA crefyeT Mpou3BOAUTL C
YUYETOM Haya/lbHbIX (MpeaBapuTe/ibHbIX) HANPSHXKeHUA 1 aechopMaumii B apmaType 1 6eTOHe,
noTepb NpeLBapuTENIbHONO HampsHXKeHUss U O0COBGEHHOCTE Mepefayn npeaBapuUTeNbHONO
HanpsXXeHns Ha GETOH.

519 B MOHOMUTHBIX KOHCTPYKUMAX [O/MKHA OblTb 06ecreyeHa MNPOYHOCTb
KOHCTPYKLMW C Yy4eTOM paboymx LUBOB BETOHNPOBAHMS.

5.1.10 Mpu pacyeTe COOPHbIX KOHCTPYKUMIA AO0/MKHa ObiTb 06ecrievyeHa NPOYHOCTb
Y3M0BbIX W CTbIKOBbIX COMPSXKEHUA COOPHbIX 3/1IEMEHTOB, OCYLUECTBNEHHbIX MyTeM
COeUHEHNS CTa/lbHbIX 3aK/MafHbIX AeTaneld, BbIMYCKOB apmaTypbl U 3aMOHOMMYMBAHMA
6eToHOM.

5.1.11 Mpwn pacyeTe NAOCKMX W MPOCTPAHCTBEHHbIX KOHCTPYKLMIA, MOABEPraeMbiX
CUNOBbIM  BO3MEACTBMAM B [BYX  B3aWIMHO  MEPreHAVKYNAPHbIX — HarnpaBneHUsX,
paccmaTtpuBatoT OTAe/bHbIe, BblAeNeHHbIe U3 KOHCTPYKLMUN NIOCKME U NPOCTPAHCTBEHHbIE
Ma/ible XapakTepHble 3/1eMEHTbl C YCUAUAMW, [LeWCTBYHOLWMMK MO 6GOKOBbIM CTOPOHAaM
anemeHTa. Mpu HAIMYMK TPELLMH 3TN YCUNNA ONPEAENSAIOT C YY4ETOM PaCcMOOXeHUS TPELLVH,
YKECTKOCTM apMaTypbl (OCEBOW 1 TaHTreHLMANIbHON), XXECTKOCTN 6eTOHa (MeXay TpeLymHamu 1
B TpeLiMHax) U Lpyrux ocobeHHoCTel. Mpu OTCYTCTBUMM TPELLMH YCUNNUSA ONPeAenstoT Kak
AN CNJIOLLHOrO Tena.

[lonyckaeTca Npyv HaMYUKM TPELLMH ONpesensTh YCUMA B NPeLNONoXKeHUN Yyrpyroin
paboTbl Xene3o6eTOHHOr 0 3/1EMEHTA.

PacyeT 351emMeHTOB cfiefyeT MNpov3BOAMTL MO Hambonee OnacHbIM  CeYEeHUAM,
PacrnonoXeHHbIM MOL Yr/IOM M0 OTHOLUEHWKO K HanpaBNeHU [eMCTBYHOLUMX Ha 3M1EeMEHT
YCUNWIA, HA OCHOBE pPacyeTHbIX MOZENeld, YUUTbIBAOLMX PaboTy pacTsHYTOW apmaTypbl B
TpelwmHe ¥ paboTy 6eTOHa MeXAy TpelMHamMy B YC0BUAX TMJIOCKOr0 HanpsXXeHHOro
COCTOAHMS.

5.1.12 PacueT N10CKMX M NPOCTPAHCTBEHHbIX KOHCTPYKLMIA A0NYCKaeTCs NPon3BoAUTb
ANA KOHCTPYKUMM B LIENIOM Ha OCHOBe MeTofa NpeaenbHOro paBHOBECUSA, B TOM 4ucne C
y4eTOM e(hOpMMPOBAHHOIO COCTOSAHWUSA K MOMEHTY pa3pyLUeHus.

5.1.13 Mpwu pacyeTe MaCCUBHbIX KOHCTPYKLMIA, NOABEPraembIX CUIOBbIM BO3AENCTBMSAM
B TpPeX B3aWMHO MepPneHAUKYNAPHbIX HampaB/eHUsX, pacCMaTpuBaOT  OTAE/bHble
Bble/IEHHblE M3 KOHCTPYKLUUW Masible 00beMHble XapaKTepHble 3/1eMEHTbl C YCUIMAMY,
[ENCTBYIOWMMM NO TpaHaM 3neMeHTa. [Mpy 3TOM ycunua cnefyeT onpefensTb Ha OCHOBE
MPeLnoCbINOK, aHANOTUYHBIX MPUHATBIM /18 NJIOCKKX 371eMeHToB (cM. 5.1.11).

PacyeT 3/1eMeHTOB CfiefyeT MNpOW3BOAWUTL MO Hambonee OMacHbIM  CEeYEHUAM,
pacrnonoXeHHbIM NOL YrOM M0 OTHOLUEHUIO K HanpaBNeHU [eWCTBYHOLUMX Ha 3M1EeMEHT
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YCUNWIA, HA OCHOBE PaCYeTHbIX MOfenel, YYWTbIBalOLWMX paboTy 6eTOHa W apmatypbl B
YC/OBUAX 06 BLEMHOIO HarpsiXXeHHOro COCTOSAHUS.

5.1.14 [ns KOHCTPYKLMIA CNOXHON KOHMMrypaumm (Hanpumep, NPOCTPaHCTBEHHbIX)
KpOMe pacyeTHbIX METOLOB OLEHKM Hecyllelr Cnoco6HOCTW, TPEeMHOCTOMKOCTN U
[eopMaTMBHOCT MOTYT ObITb MCMNO/Mb30BaHbl TAKXKE Pe3y/bTaTbl UCMbITAHUA (PUINYECKNX
mogene.

5.2 Tpe6oBaHUSI K pacyeTy G6GETOHHbIX W  Ke/e306eTOHHbLIX — 3/1EMEHTOB
Mo NPOYHOCTU

5.2.1 PacueT GETOHHbIX 1 XXene306eTOHHbIX 3/IEMEHTOB M0 MPOYHOCTM NPOU3BOAAT:

Mo HOPMasbHbIM ceyeHusM (MpyU AeACTBUAKN U3rMGatOLLX MOMEHTOB M MPOAOMbHbIX
CUN) — N0 HeNMHENHOW aedopMaLMoHHOV Moaenn. [ NPOCTbIX TUMOB XKEee306eTOHHbIX
KOHCTPYKLWMIA  (NpsIMOYrofbHOro, TaBpPOBOrO W [IBYTaBPOBOTO CEYEHWIA C apmMaTypoi,
PaCroNOXEHHON Yy BEpXHE N HUKHEN rpaHeli CeueHrs) 4onycKaeTcs BbIMOMHATL pacyeT Mo
npeaenbHbIM YCUUSM;

MO HAKMOHHbIM ceuyeHusM (Npy AeCTBUM MOMepeYHbIX CUM), MO MPOCTPAHCTBEHHbLIM
ceyeHusaM (Npu AeCTBUM KPYTALLMX MOMEHTOB), Ha MECTHOe [eiicTBME Harpy3ku (MecTHoe
c)KaTue, NpoAaBMBaHNE) — N0 NPeAebHLIM YCUNSM.

PacueT no NPOYHOCTY KOPOTKUX XKeNe306eTOHHbIX 3/1eMEHTOB (KOPOTKMX KOHCONel 1
APYTUX 371EMEHTOB) NMPOU3BOASAT HA OCHOBE KapKacHO-CTEPXKHEBOW MOAENN.

5.2.2 PacyeT no NPOYHOCTY GETOHHBIX W YKENe306eTOHHbIX 3M1EMEHTOB MO MpPeae/bHbIM
YCUNVSIM NPOV3BOAAT U3 YCNOBMS, YTO YCWUAME OT BHELLUHMX HarpysoK W Bo3geiicTBuii F B
paccMaTPMBaeMOM CEYEHUM He [AO/HKHO MpeBbillaTh MpPeAenbHoro ycunus Fur KOTOpoe
MOXET GbITb BOCMPUHSATO 3/IEMEHTOM B 3TOM CEUYEHMN

PacuyeT 6eTOHHbIX 3/1EMEHTOB MO MPOYHOCTU

5.2.3 BETOHHble 3/71EMEHTbI B 3aBUCUMOCTW OT YCNOBUIA WX paboTbl U TpeboBaHWIA,
NpeabsaBASEMbIX K HAM, CNeAyeT paccUuTbiBaTb MO HOPMa/bHbIM CEYEHMAM NO NpeseSibHbIM
ycunumam 6e3 yyeta (cM. 5.2.4) unm ¢ yyetom (cm. 5.2.5) conpoTrBneHms 6eToHa pacTaHyTOM
30Hbl.

5.2.4 be3 y4yeTa COMPOTMB/EHWUS OETOHa PacTAHYTOM 30Hbl MPOM3BOAAT pacyeT
BHELIEHTPEHHO CXKaTbIX GETOHHbLIX 3/IEMEHTOB MPY 3HAYEHUAX KCLEHTPUCUTETA NPOLO/bHOM
CWNbI, He NnpeBblwaowmx 0,9 pacCTOAHMS OT LEeHTPa TAXKECTU CeYeHUs A0 Hanmbosee CXKaToro
BO/IOKHA. Mpy 3TOM MpefesnibHOe Ycune, KOTOPOe MOXET ObiTb BOCMPUHATO 3/1EMEHTOM,
ONpesfenstoT MO  pacyeTHbIM  COMPOTUB/EHMAM OeTOHa C©kaTuk Rp,  paBHOMEPHO
pacrnpeseneHHbIM MO YCI0BHOW CXXaTOi 30He CeYEHUS C LLEHTPOM TSHXKECTU, COBMajatoLLmMM C
TOYKOW NPUIOXKEHWNSA NPOAOSBHON CUNbI.

[N MaccMBHbIX OETOHHBLIX KOHCTPYKUMWIA cnefyeT MNPUHMMaTb B CXKATOW  30HE
TPeYro/ibHyH 3N0PY HaNpPsHXKeHW, He NPEBbILLAIOLLMX PACHETHOIO 3HAYEHWS COMPOTUB/IEHNS
6eToHa CKatuo Ry, Mpy 3TOM 3KCLEHTPUCUTET NPOLO/ILHON CUMbl OTHOCUTE/IbHO LIEHTpa
TSXKECTUN CeYEHUS He LO/MKeH npeBbiwaTb 0,65 paccTosHNA OT LeHTpa TSHKecTn 40 Hanboree
CXKaToro BO/IOKHa 6eToHa.

5.2.5 C y4eToM CONpPOTUB/EHMS 6GeTOHA pPaCTAHYTOM 30HbI MPOU3BOAAT pacyeT
BHELIEHTPEHHO CXaTblX OGETOHHbIX 3/IEMEHTOB C 3KCLEHTPUCUTETOM MPOLOSLHOW CW/bl,
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GONMbLUMM YKa3aHHOTO B 5.2.4 HacTOsLLEro pasaena, M3rmbaeMblXx GETOHHbLIX 3/1EMEHTOB
(KOTOpble [OMYCKAlOTC K MPUMEHEHWIO), a TakKkKe BHELEHTPEHHO CXKaTblX 3/1EMEHTOB C
3KCLEHTPUCUTETOM MNPO/O/bHOW CU/bl, PaBHbIM YyKa3aHHOMY B 5.2.4, HO B KOTOPbIX MO
YCNOBUSM 3KCMJlyaTalun He [ONycKaeTcsi o6pasoBaHue TpewwH. Mpy aToM npefenbHoe
YCUnve, KOTOPOE MOXET OblTb BOCMPUHATO CEYEHWEM 3/EMEHTa, OMPefAenstoT Kak Ans
Ynpyroro Tena npu MakCUMaNbHbIX PaCTATMBAOLLMX HAMpPSHXKEHWAX, PaBHbIX pacHeTHOMY
3HauYeHNI0 CONPOTUB/IEHUS GETOHA 0CEBOMY PAcTSXKEHUIO Ryt

5.2.6 Mpun pacyeTe BHELIEHTPEHHO CXaTbIX GETOHHbIX 3/1EMEHTOB CMeAyeT YYnTbIBaTb
BAIMSIHVE NPOAO/LHONO U3rn6a U cryyaiiHbiX 3KCLIEHTPUCUTETOB.

PacueT »e/1e306eTOHHbIX 3/1EMEHTOB M0 NMPOYHOCTUN HOPMaJ1bHbIX CeveHni

5.2.7 PacueT >Kene300eTOHHbIX 3/1EMEHTOB MO MpPeAenbHbIM - YCUIMAM  CregyeT
MPOBOANTb, ONpeaenss npefenbHbIe YCUNS, KOTOPble MOTYT 6biTb BOCMPUHSATbI GETOHOM W
apmaTypoii B HOPMa/IbHOM CEYEHUU, CXOAS N3 CEAYIOLLMX MONOXKEHWIA:

COMPOTMB/IEHNE GETOHA PACTSHXKEHNIO MPUHMMAIOT PaBHbLIM HY/HO;

COMPOTMBNIEHME GETOHA CKaTWUI0  MPEACTaBNsSeTCA  HanpPsHKEHWSMM,  PaBHbIMY
pacyYeTHOMY COMPOTMBMEHNIO 6GETOHa CXaTW0 W PaBHOMEPHO pacnpefeneHHbIMK Mo
YC/MIOBHOW CXXaToli 30He GETOHa;

pacTArvBatoLiMe 1N CKUMAOLLME HanpshkeHUs B apMmaType MpuvHUMatoTca He 6ornee
PacYeTHOro CONPOTMB/IEHUS PACTSHXKEHMIO U CXKATVHO COOTBETCTBEHHO.

5.2.8 PacyeT »efie306eTOHHbIX 3/1EMEHTOB MO HE/IMHEHON Ae(opMaLMOHHOW Mogenu
MPOV3BOAAT Ha OCHOBE AMarpamm COCTOSHWS 6GETOHa M apMaTypbl, UCXOAS M3 TUMOTE3bI
M0CKMX ceyeHnii. KpuTeprem MPOYHOCTU HOPMaslbHbIX CEUEHWIA SBMISIETCA LOCTMDKEHME
npefenbHbIX OTHOCUTE/NbHBIX AeopMaLvii B 6ETOHe UK apMaType.

5.2.9 MMpu pacuyeTe BHELEHTPEHHO CXaTbIX >XENe300€TOHHLIX 3/1EMEHTOB CheayeT
YUMTbIBaTb CyYalHbIA SKCLEHTPUCUTET U BANSHKE NPOAC/ILHOIO M3rmba.

PacueT »e/1e306eTOHHbIX 3/1EMEHTOB M0 NMPOYHOCTU HAKJTOHHbIX ceveHuin

5.2.10 PacuyeT >Xene306eTOHHbIX 3M1EMEHTOB MO MPOYHOCTM HAKMNOHHBLIX CEYEHWiA
MPOM3BOAST: MO HAKMOHHOMY CEYEHWIO Ha [EeiCTBME MOMEPEYHON CU/bl, NO HAKIOHHOMY
CEYEHMHIO Ha [eNCTBME N3rnbaroLLero MOMeHTa U MO NO0Ce MeXAY HaKNOHHbIMU CEeYEHUAMM
Ha [1eCTBMe MOMepeyHol Cunbl.

5.2.11 TMpwn pacyeTe >Kene306eTOHHOIO 3/1eMeHTa Mo NPOYHOCTU HaK/IOHHOIO CeYeHUs
Ha AelCTBME NOMEpPeYHOr CUMbl MPeAenbHY0 MOMEPeYHYd CUy, KoTopas MOXET ObiTb
BOCMPUHATA 3/1EMEHTOM B HAK/TOHHOM CeYeHuU, CreayeT onpefensaTs Kak CyMMY npeaesibHbIX
MOMEPEYHbIX CWA, BOCMPUHUMAEMbIX OGETOHOM B HAK/IOHHOM CEYEHWM W MNOMEepPeYvHoN
apMaTypoii, NepeceKkaroLLein HaKNOHHOe CeYeHNe.

5.2.12 Tpwu pacyeTe >Kene306eTOHHOIO 3/1eMeHTa MO MPOYHOCTM HAK/IOHHOIO CeYveHus
Ha [enCTBMe N3rnbatoLLero MOMeHTa NpeaebHbIA MOMEHT, KOTOPbIA MOXKET ObiTb BOCMIPUHAT
3/IEMEHTOM B HAK/NOHHOM CeYeHUW, CeayeT OnpeaensTb Kak CyMMy npegesibHbIX MOMEHTOB,
BOCMPUHMMAEMbIX MEPECEKAlOLE HAK/IOHHOE CeyeHMe MNPOAONbHON U MOMepPeyHoN
apMaTypoi, OTHOCUTENbHO OCK, NPOXOASALLENA Yepe3 TOUKY NPUIOXKEHNS PaBHOLENCTBYHOLLEN
YCU/INIA B CXKATOM 30He.

5.2.13 Tpun pacyete >kene306eTOHHOro 3/ieMeHTa MO M0JsI0ce MeXAY HaK/IOHHbIMU
CEeYEeHMSIMI Ha [eiicTB1E MOMNEPEYHO CUMbl NPeAeNbHYH NOMEPEYHYHD CUTY, KOTOpast MOXET
ObITb BOCMPUHATA 31EMEHTOM, CrefyeT Onpeaensitb MCXOAs W3 MPOYHOCTU HaKIOHHOW
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GETOHHOIA NMONOCHI, HAXOASLLEINCS MOA BO3AEWCTBMEM CXXMMAIOLLMX YCUNIA BAOb NOMOCHI U
pacTArVBatOLLMX YCUNINIA OT MOMNepeYHO apMaTypbl, NepeceKaroLLeli HakMOHHYO Mosocy.

12
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PacueT »e/1e306eTOHHbIX 3/1EMEHTOB M0 MPOYHOCTU MPOCTPAHCTBEHHbLIX ceveHuin

5.2.14 Tlpn pacyeTe >Kefe306eTOHHbIX 3/IEMEHTOB MO NPOYHOCTM MPOCTPAHCTBEHHbIX
CeYeHWU npefenbHbIA KPYTALWMIA MOMEHT, KOTOPbLIA MOXET OblTb BOCMPUHSAT 3/1EMEHTOM,
crefyeT oOnpefensTb Kak CyMMy MNpefefibHbIX KPYTAWMX MOMEHTOB, BOCMPUHUMAEMbIX
NPOAOLHONM 1 NOMePEYHO apMaTypOii, PacroNOXEHHOW Yy KaXX4ol rpaHu aneMeHTa. Kpome
TOro, cnefyet NPoOM3BOAUTL PacyeT Mo NPOYHOCTY XKene306eTOHHOro 3fieMeHTa No 6eTOHHOM
nonoce, pacrnosioKeHHON MeXAy MNPOCTPAHCTBEHHLIMM CEYEHUSAMU N HAXOAALLENCAa MNOf
BO3AENCTBMEM CXMMAIOWMX YCUAWMIA  BLOMb MOMOCHI W PacTArMBalOLWMX YCUIWA  OT
MonepeyYHon apmatypbl, NepeceKkaroLLeli nosocy.

PacueT >e/1e300eTOHHbIX 3/1EMEHTOB Ha MECTHOe ,ﬂ,@VICTBVIE Halrpysku

5.2.15 Mpun pacyeTe >Kene3006eTOHHbLIX 3/1EMEHTOB Ha MECTHOEe CXaTue MpefesibHyo
CKMMAIOLLYI0 Culy, KOTOopas MOXeT ObITb BOCMPUHATA 3/1eMEHTOM, CfiefyeT OnpeLensThb
NCXOASA W3 CONpPOTMB/EHNS BETOHA NPV 06BLEMHOM HAMPSXXEHHOM COCTOSAHMU, CO3LaBaeMOM
OKpY>KatoLLM 6eTOHOM ¥ KOCBEHHOI apMaTypoid, eC/iIM OHa YCTaHOB/EHA.

5.2.16 PacyeT Ha npogas/nMBaHMe MPOM3BOAAT [ANA MNOCKUX HKene306eTOHHbIX
aNneMeHToB (MAMT) nNpv  [eCTBUM  COCPEAOTOYEHHbIX CWAbl M MOMEHTA B  30HE
npogasnueaHus. MNpeaensHoe ycuime, KOTOPOoe MOXET ObITb BOCMPUHATO >Ke1e300eTOHHbIM
3/1leMEHTOM NPV NPOAABNMBaHWM, CrefyeT OnpefensTb Kak CyMMY MpeaesibHbIX YCUInMA,
BOCMPUHMMAEMbIX OETOHOM 1 MOMEPeYHO apmaTypoi, PacrofiOXKeHHOW B  30He
npoAaB/MBaHUS.

5.3 Tpeb6oBaHUsI K pacyeTy »ene306eTOHHbIX 3/1EMEHTOB M0 06pa30BaHMI0 TPELUMH

5.3.1 PacueT >kene300eTOHHbIX 3/IEMEHTOB MO 00Pa30BaHMIO HOPMa/IbHbIX TPeLyuH
MPOM3BOAAT MO NPeAeibHbIM YCUMAM WA NO HEeMHeHOW AeopMaLMOHHOM MOZenn.
PacyeT o 06pa3oBaHMIO HaK/TOHHbIX TPELLMH MPOU3BOAAT NO Npee/ibHbIM YCUUSAM.

5.3.2 PacuyeT no 06pa3oBaHMIO TPELUMH XKeNe300eTOHHbIX 31IEMEHTOB MO MpPeae/bHbIM
yCUnusaM NPOU3BOAAT W3 YC/IOBUS, MO KOTOPOMY YCU/ME OT BHELUHUX Harpy3ok u
BO3JeNCTBUIA F B pacCMaTprBaeMOM CEYEHUWN He LO/MKHO NpeBbIWaTh NPeLesibHOro yeunms
Fercult, KOTOPOE MOXET ObITb BOCMPUHATO >KeN1e300€TOHHbIM 3/1EMEHTOM NPV 06pa30BaHNM
TPELLMH.

F < Ferc,uit - (5.2)

5.3.3 TpegenbHoe ycuave, BOCMPUHUMAEMOE >Ke/1e300eTOHHbLIM 3/1EMEHTOM NP
06pa3oBaHMN  HOPMasibHbIX — TPELMH, ChefyeT  OnpefensTb  WMCXOAda M3 pacyeTa
)Kene306eTOHHOr0 3/1leMeHTa KakK CM/IOWHOro Tefa € YYeToM ynpyrux geopmauuin B
apmatype v Heynpyrux geopmaumii B paCTAHYTOM W CXKaToM 6eTOHE Npu MakCUMaslbHbIX
HOPMa/IbHbIX PAaCTArMBatOLLMX HaMNPSHKEHUAX B OETOHE, PaBHbIX PaCyYETHbIM 3HAYEHWUAM
CONPOTMB/IEHUS 6ETOHA OCEBOMY PACTSXKEHMIO Rut ser-

5.3.4 PacueT »ene306eTOHHbIX 3/1EMEHTOB MO 06Pa30BaHMI0 HOPMa/IbHbIX TPELMUH Mo
HENNHENHOW aedopmaLMOHHON MOAENM MPOM3BOAAT Ha OCHOBE AuarpaMM COCTOSHUMS
apMmatypbl, pacTAHYTOro M cXaroro 6eToHa M ruMnoTesbl NJOCKUX ceyeHuin. Kputepmem
06pa3oBaHns TPeLMH SBNSETCA AOCTUMXKEHUE NpeaenbHbIX OTHOCUTENbHLIX AeopMaumii B
pacTAHYTOM GETOHe.

5.3.5 [pegenbHoe ycunve, KOTOPOE MOXET OblTb BOCMPUHATO >KENe306eTOHHbLIM
3/IEMEHTOM NpY 06pa30BaHNM HAK/IOHHbLIX TPELWH, CneayeT onpeaensTb UCXOAA 13 pacyeTa
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)ene306eTOHHOro 3/1eMeHTa Kak Cr/ioLHOro YNpyroro Tesla 1 Kputepmna nNnpovYHOCTA 6eToHa
npn NNOCKOM Halpsa>XXeHHOM COCTOAHUN «CXXaTUE-PaCTAXKEHUE,

5.4 Tpe6oBaHUsI K pacyeTy Xene306eTOHHbIX 3/IEMEHTOB MO PaCKPbITUIO TPELLH

5.4.1 PacueT »eNie306eTOHHbIX 3/1EMEHTOB MPOM3BOAAT MO PACKPLITUIO Pas3/IMYHOIO
BUAA TPEWMH B TexX Ciyyasx, KOrAa pacuyeTHast MpoBepKa Ha 06pasoBaHMe TpPeLimH
MOKa3bIBaeT, YTO TPELLMHbI 06PasyoTCs.

5.4.2 PacyeT Mo pacKpbITVIO TPELMH MPOU3BOAST U3 YCMOBWS, MO KOTOPOMY LUMPUHA
PacKpbITUA TPELWH OT BHELUHEe/ Harpy3ku acrc He [O/DKHA MPEeBOCXOAWTb NpedenbHO
A0NYCTUMOTO 3HAYEHUS LUIMPVHBI PACKPbITUS TPELMH Acrc,ult -

Aere < acrc,ult . (5-3)

5.4.3 LUNpUHY packpbiTUS HOPMaibHbIX TPeWWH ONpeaensdloT Kak Mpou3BefeHue
CpefHMX OTHOCUTENbHBLIX Ae(hopMaLmini apMaTypbl Ha y4acTKe MeXAy TpewyHamMmu U 4JINHbI
aTOro yyactka. CpefHvie OTHOCWUTENIbHblE [JedopMauun apmaTtypbl Mexay TpewimHaMu
OMpefenstoT C Y4eTOM paboTbl PacTAHYTOro GeToHa Mexay TpewmHamu. OTHOCUTESIbHbIE
feopmMaumMn  apMaTypbl B TpelMHe OMpefenstoT U3 YC/0BHO YMPYroro pacyerta
Xene3o06eTOHHOr0 3/7IeMeHTa C TpewuHaMn C WCMOoJb30BaHWEM MPUBELEHHONO MOAY/SA
AethopmaLn CxaToro 6eToHa, YCTaHOB/IEHHOTO C YYETOM B/IMSIHWS Heynpyrnx aeopmMaLmi
GeTOHa CXKaTol 30HbI, WX NO HeNMHeHON Ae)opMaLMOHHON Mogenn. PaccTosiHue Mexay
TpewmHamy OnpefenstoT W3 YCMOBUS, MO KOTOPOMY pPasHOCTb YCW/IMIA B NPOAO/bHOM
apmartype B CeYEHUN C TPELLMHON 1 MeXAY TPeLLMHaMN JOMKHA BbITb BOCMPUHATA YCUNUAMM
CLensieHns apMaTypbl C 6eTOHOM Ha A/IMHE 3TOr0 yyacTKa.

LLIMpNHY pacKpbITUS HOPMasbHbIX TPELUMH CredyeT OnpeaenaTb C YY4eTOM XapakTepa
[EeNCTBMA Harpy3Ky (NOBTOPSEMOCTU, A/IMTENBHOCTY U T.M.) U BUAa NPOQUIs apmaTypbl.

5.4.4 TlpegenbHo [JONYCTUMYHO  LUMPUHY  PackpbiTUA  TPEWMH  acrcult  CNeAyeT
yCTaHaB/NMBaTb WCXOAA W3  3CTETUYECKUX COOOPaXKEHWUW, Hamums TpeboBaHWU K
MPOHMLAEMOCTMN KOHCTPYKUMWIA, a Takke B 3aBUCMMOCTM OT [JIMTENbHOCTU [eACTBUSA
Harpysku, Buaa apMaTypHO CTaiu U ee CK/MIOHHOCTM K Pa3BUTUIO KOPPO3UW B TpeLuHe
(c yuetom CIN 28.13330).

5.5 Tpe6oBaHUsI K pacyeTy Xene306eTOHHbIX 3/1eMeHTOB Mo AehopMaLnsiM

5.5.1 PacueT ene3o6eToHHbIX 3/1EMEHTOB Mo AediopMaLMsmM NpoM3BOAST U3 YCOBWS,
Mo KOTOPOMY MPOrubbl UK NepeMeLLeHnst KOHCTPYKLUWIA f OT AeiiCTBUS BHELLHEW Harpyaku
He [JO/MKHbI NPEeBbILIATL NPeAeNbHO A0NYCTUMbIX 3HAUEHWI NPOrMBGoB UK NepeMeLLeHUi fur.

f < fult- (54)

5.5.2 TMpormbbl MM NepeMeLLeHNst YKene3o6eTOHHbIX KOHCTPYKLMIA onpeaenstoT no
06LMM MpaBMIaM CTPOUTENbHOM MEXaHWKM B 3aBUCUMOCTW OT M3TMGHbIX, COBMIOBbLIX W
0ceBbIX AeOPMaLIMOHHBIX XapaKTePUCTUK XKene306eTOHHOr0 3/1eMeHTa B CEUYEHUSX MO ero
AnvHe (KpUBM3HA, Yribl CABWTA U T.4.).

5.5.3 B Tex cnyyasix, Koraa nporuobl Xene3o6eTOHHbIX 3/1EMEHTOB B OCHOBHOM 3aBUCST
OT M3rNGHBIX AethopMaLii, 3HaUeHKst MPOrM6oB ONPeAEeNsoT Mo KPUBM3HAM 3/IEMEHTOB UMK
M0 YKECTKOCTHbIM XapaKTepUCTIKaM.

KpuBM3HY  >Kene306eTOHHOrO  37IeMeHTa  OMpefenstoT KaK  YaCTHOe  [eNeHus
M3rnMbaroLLLEro MOMEHTA Ha XXECTKOCTb YKenie306eTOHHOr0 CeUeHs Npu U3rnGe.
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YKeCTKOCTb paccMaTpMBaeMOro CeYeHUs >Kene300eTOHHOro 3/ieMeHTa OnpesensoT no
06LLMM MpaBuIaM CONPOTUB/IEHNA MATePUaIOB: A5 CeUeHUs 6e3 TPeLmuH — Kak 413 YCN0BHO
YMpyroro CroLIHOro 3/1eMeHTa, a 419 CeYeHNA C TPeLLMHaMN — Kak 419 YCI0BHO YNpyroro
aNleMeHTa C TpewmHamy (NPUHMMas SIMHEMHYHK 3aBUCUMOCTb MEXAY HanpshkeHUsmu u
petopmauuamu). BnansHue Heynpyrux fedopmauuii 6eTOHa Y4uTbIBalOT C  MOMOLLbIO
npvBeLeHHOro Moaynsa fedopmaunii 6eToHa, a BAMsAHWe paboTbl pacTAHYTOro 6eToHa Mexay
TpewmHamy — ¢ NOMOLLGH0 NPUBELEHHOr0 MOAYNA AethopMaLii apMaTypbl.

PacueT gedopmanmin xene306eTOHHbIX KOHCTPYKLMIA C YYeTOM TpewnH NpousBoasT B
TeX Cnyyasx, Korfa pacyeTHas NpoBepka Ha 06pa3oBaHNe TPELLMH NOKa3blBaeT, YTO TPELLMHbI
obpasytoTcs. B nNpoTMBHOM Cnyvae MPOWM3BOAAT — pacuyeT fedopmauuii  Kak — ans
Yene306eTOHHOr 0 3/1eMeHTa 6e3 TPeLLyH.

KpuBnsHy 1 npofonbHble Aeopmauun  Xene3obeTOHHOro  3fleMeHTa  Takxke
OnpesenstoT Nno HeNMHeHON AedopMaLMOHHON MOAENN UCXOAA U3 YpaBHEHMI paBHOBECUS
BHELUHWX W BHYTPEHHWUX YCWUIWIA, [ENCTBYIOWMX B HOPM&IbHOM CEYEHWW 3IEMEHTA,
rUnoTesbl MIOCKUX CEYEHWM, [AmarpaMm COCTOSiHUS OeToHa WM apmatypbl U CpefHUX
AehopmaLmini apMaTypbl MeXAy TpeLLMHaMu.

5.5.4 PacyeT pgetopMaumin >xene306eTOHHbIX 3/1EMEHTOB CrefyeT MpOu3BOAUTL C
YUYeTOM  ANUTENIbHOCTU  [eNCTBUA  HArpysoK, YCTaHaB/IMBaeMblX COOTBETCTBYHOLLMMM
HOPMaTUBHLIMU JOKYMEHTaMMU.

Mpy BbIYMCIEHNM MPOrMOOB >XECTKOCTb YYaCTKOB 3/1EMeHTa C/iefyeT OnpefensiTb C
YUYETOM HaNMyus WM OTCYTCTBUA HOPMa/lbHbIX K MPOLOSIbHOW OCKU 3N1eMeHTa TPELUMH B
PacTAHYTOMN 30He UX CEYEHMS.

5.5.5 3HaueHns npegenbHO JONYCTUMbIX fedopmauuidi NPUHMMAOT B COOTBETCTBUM C
yKazaHuamu  8.2.20. T[lpu AeWACTBUM MOCTOSHHLIX W BPEMEHHbIX  A/IUTE/bHLIX U
KPaTKOBPEMEHHbIX HAarpy3ok npornd >kene306eTOHHbIX 3/EMEHTOB BO BCEX Cllyyasdx He
AO/MKeH npeBblwatb 1/150 nponeta n 1/75 Bblneta KOHCO/N.

6 MaTepuanbl Ans 6GeTOHHbIX U XKe1e306eTOHHbIX KOHCTPYKLMT

6.1 beToH

6.1.1 [na OGeTOHHbIX W >Kee306eTOHHbIX KOHCTPYKUWUIA, MNPOEKTUPYEMbIX B
COOTBETCTBMM C TpebOBaHMAMM HACTOSALLEro CBOAA MpaBWA, CheayeT MpeaycMaTpuBath
KOHCTPYKLMNOHHbIE GETOHDI:

TSKENbIA cpegHeii naoTHocTy ot 2200 A0 2500 Kr/m3 BKAOUNTENBHO;

ME/IKO3ePHUCTbIN cpeaHelt nnoTHocTh oT 1800 go 2200 kr/m®;

NErkui;

AYEUCTbIN;

HanpsratoLwui.

6.1.2 T[py nNpoOeKTUPOBaHUM OETOHHbLIX W >KeNe300eTOHHbLIX COOPYXXEHWA B
COOTBETCTBMU C TPebOBaHUAMM, NPELbAB/IEHHbIMU K KOHKPETHbIM KOHCTPYKLMAM, AO/HKHbI
ObITb YCTaHOB/IEHbI BMA GETOHA U ero HopMupyemble nokasarenn kadectsa (FOCT 25192,
FOCT 4.212), KOHTpONMpYyeMble Ha NPOU3BOACTBE.

6.1.3 OCHOBHbIMW HOPMWUPYEMBLIMW W KOHTPOAMPYEMbIMU MOKa3aTeNsaMn KayecTsa
6eTOHa ABNAOTCA:

K/1acc no NpoYHOCTN Ha cxkaTue B;

Knacc Nno NPOYHOCTM Ha OCEBOE pacTsaKeHue By,
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Mapka o Mopo30CTOMKOCTH F;

MapKa rno BogoHenpoHuuaemoctn Wi,

Mapka o cpefHeli N1OTHOCTH D;

MapKa o caMoHarnps>KeHNo Sp.

Knacc 6eToHa Mo MPOYHOCTM Ha ©kKaTue B COOTBETCTBYET 3HAYeHMIO KyOMKOBOIA
NMPOYHOCTN BeTOHa Ha cxatue, MIa, ¢ obecneyeHHocTbo 0,95 (HopmaTVBHaA KybukoBas
MPOYHOCTB).

Knacc 6eToHa MO MPOYHOCTM Ha OCEBOE pacTshkeHWe Bt COOTBETCTBYET 3HAYEHWHO
MPOYHOCTN 6eTOHa Ha 0CeBOe pacTskeHume, MIla, ¢ obecrneyeHHOCTbO 0,95 (HOpmaTMBHaS
MPOYHOCTL BETOHA).

[lonyckaeTca NpuvHUMaTb WMHOe 3HayeHWe O0O6ecrneyeHHOCTUM MPOYHOCTM OeTOHa Ha
CXKaTue N OCeBOe PaCTsHXKEHWE B COOTBETCTBUW C TPeGOBaAHNAMM HOPMATMBHbLIX JOKYMEHTOB
A1 OTAE/bHbIX CreuuabHbIX BULOB COOPYXKEHUIA.

Mapka 6eTOHa M0 MOPO30CTOMKOCTU F COOTBETCTBYET MUHUMa/ILHOMY YUC/Y LMK/I0B
MepeMeHHOT0 3aMOPaXXMBAHWA 1 OTTauBaHWs, BblAep>KMBaeMbIX 06pa3LoM Npu CTaHAAPTHOM
UCMbITaHUWN.

Mapka 6eToHa MO BOAOHenpoHuuaemoctm W COOTBETCTBYET MaKCUMasbHOMY
3HaueHWO0 AasneHus Boabl (B MIMa-1071), BblaepXMBaeMOMY GETOHHbIM 06pasLoM Mpu
UCMbITaHUN.

Mapka 6eToHa MO cpefHel NNOTHOCTM D COOTBETCTBYET CpefHEMY 3HAYEHWHO
06beMHOIA Macchbl 6eToHa (Kr/m®).

Mapka HanpsratoLlero 6eToHa No caMOHanpPsHKEHUIO NpeacTaBnseT cobol 3HayeHme
npesBapuTeNlbHOTO  HanpsbkeHuss B GeToHe, MIla, co3gaBaemMoro B pe3ynbrare ero
pacLUnpeHns Npu KoapguLmeHTe NpoAosibHOro apmuposaHus w = 0,01.

Mpy HEOOXOAMMOCTU YCTaHaB/IMBAKOT LOMOMHUTE/NbHbIE NMOKa3aTe/n KayecTsa 6eToHa,
CBA3aHHble  C  TEnJONpPOBOAHOCTbID,  TEMMNepaTypOCTOMKOCTbIO,  OFHECTOMKOCTbLHO,
KOPPO3MOHHOW CTOWKOCTbIO (Kak caMoro 6eToHa, Tak M Haxogsllencs B HeM apmatypbl),
OMONOrNYECKOW 3aLmnTO 1N C ApYrMMK TpeboBaHUAMM, NPeLbABNSEMbIMUA K KOHCTPYKL UM
(CM 50.13330, CI 28.13330).

Hopmupyemble  nokasaTenn  kayecTBa 0OeTOHa  [O/DKHbI  ObITb  0BGECMeyeHbl
COOTBETCTBYHOLLMM NPOEKTUPOBAHMEM COCTaBa GETOHHOW CMecy (Ha OCHOBE XapaKTepuCTUK
mMaTepuanoB Ans 6eToHa 1 TpeboBaHWIA K GETOHY), TEXHOMOMNE NPUroTOBNEHNS GETOHHOM
CMecu 1 Mpou3BOACTBA GETOHHbLIX PaboT MpY W3roTOB/IEHUM (COOPYXKEHWUW) OGETOHHbLIX U
)ene306eTOHHbIX U34eNUiA U KOHCTPYKLMA. Hopmumpyemble MokasaTenn kKavecTBa GeToHa
[O0/MKHBI KOHTPO/IMPOBATLCA Kak B NMPOLIECCe NPON3BOACTBA PaboT, Tak U HEMOCPeLCTBEHHO B
N3roTOB/IEHHbIX KOHCTPYKLMAX.

Heobxogumble HOpMUpyemble MOKasaTenn KayectBa GeTOHa CnefyeT ycTaHaBMBaTb
Mpy¥ MPOEKTUPOBAHUN OGETOHHbIX W )Kene300eTOHHbIX KOHCTPYKUWIA B COOTBETCTBUMMU C
pacyeToM 1 YC/OBUAMMU U3TOTOBMEHUS M IKCMyaTauuy KOHCTPYKLUMIA C YYETOM pas/iMyHbIX
BO3AENCTBUI OKpYXXatoLlelh cpefbl U 3alWTHLIX CBOWCTB 6GeTOHA MO OTHOLUEHWIO K
MPUHATOMY BUAY apMaTypbl.

Knacc 6eToHa no MpoOYHOCTM Ha CxaTue B HaszHauvatoT A4 BCEX BMAOB GETOHOB U
KOHCTPYKLMWIA.

Knacc 6eToHa No NPOYHOCTM Ha OCEBOE pacTsxeHue By Ha3HayarOT B Cny4yasx, Korja
aTa XapaKTepucTUKa WMEeT [/1aBeHCTBYIOLLEe 3HayeHWe B paboTe KOHCTPYKLUMM N ee
KOHTPO/IMPYIOT Ha NPOWN3BOLCTBE.
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Ha3Ha4akloT  An1d

MO/IBEPratOLLNXCS BO3AECTBIIO NEPEMEHHOI0 3aMOPaXKMBaHMUS 11 OTTaNBaHWS.
MapKy 6eToHa Mo BOAOHeNpoHMLaeMocTyt W HasHauatoT Ans KOHCTPYKLMIA, K KOTOPbIM
NpeabsBAAoT TPe6oBaHMs MO OrPaHNYEHH0 BOAOMPOHMLIAEMOCTM.
MapKy 6eToHa Mo CaMOHanPsXKEHUIO He06X0AMMO HasHauaTb A1 CAaMOHAMPSHKEHHbIX
KOHCTPYKLWIA, KOrAa 3Ty XapaKTepUCTUKY YUMTbIBAalOT B pacyeTe W KOHTPO/MPYIOT Ha

MPOU3BOACTBE.

KOHCTPYKLWIA,

6.1.4 [nA GeTOHHbIX W >Xene300eTOHHbIX KOHCTPYKUWIA CrefyeT npegLycMaTpuBaThb
OETOHbI CNefyoLMX KNacCcoB M MapokK, NpuBeAeHHbIX B Tabnuuax 6.1-6.6.

Tabnuuya 6.1

bBeToH

Knacchbl Mo NpoYyHOCTM Ha CxKaTue

TayKenblil 6eToH

B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35;
B40; B45; B50; B55; B60; B70; B80; B90; B100

Hanpsirarowuii 6eToH

B20; B25; B30; B35; B40; B45; B50; B55; B60; B70

MenKo3epHUCTbIA GETOH Fpynn:

A — eCTECTBEHHOTI0 TBEPAEHUS UMK
MofBeprHyTbIi TEN0BOI 06paboTKe
npy aTMOCHepPHOM AaB/EHNN

B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35;
B40

B — noaBeprHyThIil aBTOKNABHOM
06paboTke

B15; B20; B25; B30; B35; B40; B45; B50; B55; B60

Jerkuii 6eTOH MapoK No cpeaHeit
M0THOCTW:

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

AuencTblin 6eTOH Npn ABTOK/NaBHbIM HeaBTOKNaBHbII
MapKax Mo cpeaHel

M0THOCTW:

D500 B1,5; B2; B2,5 -

D600 B1,5; B2; B2,5; B3,5 B1,5; B2
D700 B2; B2,5; B3,5; BS 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
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OkoHuaHve Tabnmupl 6.1

Mopn30BaHHbIVi GETOH MPK MapKax
Mo cpefHeli NNOTHOCTN:

D800, D900, D1000 B2,5; B3,5; B5S
D1100, D1200, D1300 B7,5
D1400 B3,5; B5; B7,5

MprmMeuyaHune — B HACTOsLLEM CBOAE NPaBW TEPMUHBI «IEFKUIA BETOH» W «TIOPU30BAHHDII
GETOH» UCMOMb3YHOTCA COOTBETCTBEHHO Al 0603HAYEHMs NIEFKOro GETOHA MIOTHOW CTPYKTYpbI W NIErKOro
GeTOHa NOPV30BaHHON CTPYKTYpbI (CO CTENEHbIO NMOpU3aLyy CBbiLLe 6 %).

Tabnunuya 6.2—- Knaccbl 6eToHa No NPOYHOCTM Ha 0CEBOE PacTsHKeHMe

BeToH

Knacc npo4YHOCTY Ha 0CEBOE PaCTSKEHMe

TsKenbli, HanpsAratoLwmi,
MENKO3ePHUCTbIN GETOHBI

Bt0,8; Btl,z; Bt1,6; Bt2,0; Bt2,4; Bt2,8; Bt3,2; Bt3,6; Bt4,0

Nerkuii 6eToH

B:0,8; Bi1,2; Bi1,6; B:2,0; B:2,4; B:2,8; B:3,2

Tabnuya 6.3—-MapKkn 6eToHa N0 MOPO30CTONKOCTH

bBeToH

MapKu Mo MOPO30CTONKOCTYH

Tskenbli, Hanparaowwmi n
MENKO3ePHUCTbIN GETOHBI

F50; F75; F100; F150; F200; F300; F400; F500; F600;
F700; F800; F1000

Nerkuii 6eToH

F25; F35; F50; F75; F100; F150; F200; F300; F400; F500

SAYencTbIi 1 NOPK30BaHHbIV GETOHI

F15; F25; F35; F50; F75; F100

Ta6nunuya 6.4 - Mapkn 6eToOHa BOLOHENPOHULIAEMOCTU

BeToH

Mapku no BoAOMNPOHMLAEMOCTH

TSOKENbIIA, MENKO3ePHUCTbIV 6ETOHI

W2; W4; W6; W8; W10; W12; W14; W16; W18; W20

Nerkuii 6eToH

W2; W4:; W6; W8; W10; W12

MpumMeyaHue—[nd HanpsararoLero 6eToHa Mapka rno BOLOHENPOHULLaeMOCT 0becnevnBaeTcs
He HKe W12 1 B NpOeKTax MOXET He YKa3bIBaTbCA.

Tab6nuuya 6.5- Mapkn 6eToHa N0 CpeaHen NIOTHOCTU

bBeToH

MapKu No cpeaHei NI0THOCTM

Jlerkuii 6eToH

D800; D900; D1000; D1100; D1200; D1300; D1400;
D1500, D1600; D1700; D1800; D1900; D2000

AyencTblin 6eTOH

D500; D600; D700, D800; D900; D1000; D1100; D1200

Mopr30BaHHbIN 6ETOH

D800; D900, D1000; D1100; D1200; D1300; D1400

Tabnunuya 6.6 — MapKun 6eToHa N0 caMOHanpPsXKeHUo

BeToH

MapKVI Mo CaMOHarnpAXeHno

Hanpsrarowuii 6eToH

Sp0,6; Sp0,8; Spl; Sp 1,2; Spl,5; Sp2; Sp3; Spé.
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6.1.5 MNpoeKTHbI BO3pacT 6eTOHa, T.e. BO3PACT B KOTOPOM GETOH LO/MKEeH NprobpecTtu
BCe HOpMUPYEMbIE A1 HErO NOKasaTeNn KavyecTsa, Ha3HaYaroT Npu NPOEKTUPOBaHUN, UCXOAA
13 BO3MOXHbIX peasibHbIX CPOKOB 3arpy>KeHusi KOHCTPYKLMIA MPOEKTHLIMW Harpyskamu, C
y4yeTOM cnocoba BO3BeLeHWS KOHCTPYKLMIA U YCNOBUIA TBepAEHUS 6eToHa. Mpu oTCyTCTBMM
3TUX JaHHbIX Knacc 6eTOHa yCTaHaB/IMBAOT B MPOEKTHOM BO3pacTe 28 CyT.

3HayeHMe HOpMUPYeMbIX OTMYCKHOW 1 NnepefaTO4HOA NMPOYHOCTM GETOHA B 3/1eMeHTax
COOPHbIX KOHCTPYKLWMIA cnegyeT HasHavaTb B cooTBeTcTBUM ¢ TOCT 13015 n cTaHgapTamu
Ha KOHCTPYKLMN KOHKPETHbIX BUAOB.

6.1.6 [n9 >kene3o6eTOHHbIX KOHCTPYKUWMIA crefyeT MNpUMeEHsATb Knacc 6eToHa Mo
NMPOYHOCTU Ha CXaTue He Huxe B15.

[na npefBapuTeNbHO HaMpPsXXEHHBIX XKene306eTOHHbIX KOHCTPYKLMIA Knacc 6eToHa no
MPOYHOCTM Ha CXKaTue cnefyeT NPUHMMATL B 3aBMCMMOCTM OT BMAA W Knacca HanpsiraeMon
apmaTypsbl, HO He HKe B20.

MepefaToyHy0 MPOYHOCTL 6eTOHa Rpp (MPOYHOCTL 6ETOHA K MOMEHTY ero obxarus,
KOHTpONMpyemas aHaJIorTMyHO Kaccy 6eToHa Mo NPOYHOCTU Ha CXaTue) crefyeT Ha3HavaTb
He MeHee 15 MIMa 1 He meHee 50 % NpUHATOrO Knacca 6eToHa No NPOYHOCTU Ha CXaTue.

6.1.7 Menko3epHUCTbI GeTOH 6e3 creumanbHOro 3KCNepuUMeHTaIbHOro 060CHOBaHUA
He [ONycKaeTCqd MpUMEHATb A5 XKene306eTOHHbIX KOHCTPYKLUIA, MoABepratoLmxcs
BO3ENCTBMIO MHOrOKpaTHO MOBTOPSAIOLLEACA Harpysku, a Takxke A1d NpeaBapuTesibHO
HanpPsXKeHHbIX KOHCTPYKUMIA MpPOMeToM CBbille 12 M npy apMMPOBaHWU MPOBOJIOYHON
apmartypoli knaccos B, Bp u K.

Knacc Mefiko3epHUCTOro 6eToHa MO MPOYHOCTM Ha CXKaTue, NPUMEHAEMOro A/is
3alWmUTbl OT KOpPO3uUM U ObecrievyeHnsi CUeneHns ¢ 6eTOHOM Harpsiraemoi apmatypsl,
pacrooXeHHOM B Masax ¥ Ha NOBEPXHOCTU KOHCTPYKLMK, LO/MKEH ObITh He Hke B20, a ans
NHBEKLMN KaHaI0B — He HUXe B25.

6.1.8 Mapky 6eTOHa MO MOPO30CTOMKOCTW CrefyeT Ha3HayaTb B 3aBMCMMOCTU OT
TpeboBaHWi, MNPeAbABNSAEMbIX K KOHCTPYKUMAM, peXuma WX 3IKchayatauum n ycroBuil
OKpy>KatoLLein cpeapl cornacHo CIM 28.13330.

[N Haf3eMHbIX  KOHCTPYKUWIA, MoABepraeMbiX aTMOCHEPHbIM  BO3AENCTBUAM
OKpY>KatoLLel cpefbl Mpy pacyeTHOM OTpULLATE/IbHON TemrepaType Hapy>KHOro BO3fyXxa B
X0NOAHbIN nepnog oT MuHyc 5 °C go MuHyc 40 °C, nNpuMHUMAalOT MapKy O6eToHa Mo
MOPO30CTOMKOCTM He HWkKe F75. Mpn pacyeTHOW TemmnepaType Hapy>XHOro BO34yXa BbliLle
MUHYC 5 °C [N Haf3eMHbIX KOHCTPYKUMIA MapKy 6eToHa Mo MOPO30CTOMKOCTU He
HOPMMPYIOT.

6.1.9 Mapky 6eToHa Mo BOLOHEMNPOHMLAEMOCTY ClieflyeT Ha3HayaTb B 3aBUCUMOCTU OT
TpeboBaHWI, MNPeAbABNSAEMbIX K KOHCTPYKUMAM, peXxuma WX 3IKcrayatauum n ycroBuil
OKpy>KatoLLein cpeapl cornacHo CIM 28.13330.

[na Haf3eMHbIX KOHCTPYKLMA, NOABEpraembiX aTMOCHEPHbIM BO3AENCTBUAM NpU
pacyeTHOWN OTpuLaTe/IbHON TemnepaType Hapy)XKHOro Bo3fyxa Bbille MuUHyc 40 °C, a Takxe
[/ HAPYXKHbIX CTEH OTanaMBaeMblX 3[aHWI MapKy 6eToHa Mo BOAOHENPOHMLLAEMOCTU He
HOPMMPYIOT.

6.1.10 OCHOBHbIMM  MPOYHOCTHLIMW  XapakKTepUCTUKaMn  GeToHa  SBNAKOTCH
HOPMaTUBHbIE 3HAYEHNA:

CONPOTMB/IEHNA GETOHA OCEBOMY CXaTUO Ry pn;

CONPOTMB/IEHNA HETOHA OCEBOMY PACTSKEHWNIO Rptn,

HopmaTtuBHble 3Ha4YeHUs COMpPOTWBIEHMS OETOHa OCEBOMY CXaTuio (Npu3MeHHas
MPOYHOCTb) N OCEBOMY PaCTSHXKEHWIO (NMpW Ha3HavyeHWM Kracca 6eToHa Ha NPOYHOCTb Ha
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oXaTue) NpUHMMaloT B 3aBUCUMOCTW OT K/lacca 6eTOHa Mo MPOYHOCTU Ha cxaTue B cornacHo
Tabnuue 6.7.

Mpy Ha3HayeHUM knacca 6eTOHAa MO MPOYHOCTM HA OCEBOE pacTsxeHue B
HOPMaTMBHbIE 3HAYEeHUsI COMPOTUBNEHUS OETOHa OCEBOMY PACTSXEHUIO Rptn NMPUHUMAKOT
paBHbIMU YKC/IOBOW XapaKTepPUCTMKE Kiacca 6eTOHa Ha OCEBOE PaCTSHKEHNE.

6.1.11 PacyeTHble 3Ha4YeHUs COMPOTMB/IEHNS BETOHA OCEBOMY CXaTu Ry 1 0ceBOMY
pacTsXXeHnIo Ryt OnpesenstoT no opmysiam:

R

Rb: b,n; (61)
Tb
R

Ry = —2 (6.2)
¥ bt

3HaueHNa KoaMuUMeHTa HafeXHOCTM MO 6GeTOHY MNpU CKatuu Yo NPUHUMAKT
paBHbIMU:

A1 pacyeTa rno npegesibHbIM COCTOSHWUAM MepBOM rPynmnbi:

1,3 — ong TAXKEN0ro, MeNIKO3epHUCTOr0, HanpsAratoLero 1 1erkoro 6eToHOB;

1,5 — and s4encToro 6eToHa;

A1 pacyeTa no npegesibHbIM COCTOSAHUAM BTOPOR rpynnbl: 1,0.

3HaueHNa KoapuLmeHTa HafeXXHOCTM NO 6eTOHY MpY PacTHXKEHUM Ypt NMPUHUMAKOT
paBHbIMU:

AN18 pacyeTa No npefefibHbIM COCTOSAHUAM MEPBOW TPynMbl NPU Ha3Ha4YeHUW Kacca
6eToHa No NPOYHOCTYM Ha CXaTWUe:

1,5 — ng TAXKEN0ro, MesIKO3epHUCTOro, HanpsAratoLero 1 1erkoro 6eToHOB;

2,3 — AN A4enCToro 6eToHa;

AN18 pacyeTa No npefefibHbIM COCTOSAHUAM MEPBOW FPynMbl NPU Ha3Ha4YeHUW Kacca
6eToHa No NPOYHOCTM Ha PacTsXKeHMe:

1,3 — ng TAXKEN0ro, MeNKO3epHUCTOro, HarnpAratoLwero 1 Nerkoro 6eToHoB;

A/15 pacyeTa no npesesibHbIM COCTOSHUAM BTOPO rpynnbl: 1,0.

PacyeTHble 3HayYeHWsi CONPOTMB/EHUS 6eTOHa Rb, Rot, Rbser, Rotser (C OKpyrneHvem) B
3aBMCUMOCTU OT K/lacca 6eToHa Nno MPOYHOCTU Ha CXXaTue 1 0CEBOE PaCTSXKEHVE NPUBELEHbI:
AN15 NpefenbHbIX COCTOSHUIA NepBOi rpynnbl — B Tabnuuax 6.8, 6.9, BTOpoi rpynnbl — B
Tabnuue 6.7.

6.1.12 B HeobXoAMMbIX C/lyyasX pacyeTHble 3HaYeHUs MPOYHOCTHLIX XapaKTepUCTUK
OeTOHa YMHOXaT Ha cnegytowye KoaPMUUMEHTbI YCOBUIA pPaboTbl Ybi, YUMTbIBatOLLME
0CO6EHHOCTN PaboTbl GETOHA B KOHCTPYKLUMM (XapakTep Harpysku, YC/OBUS OKpYXKatoLLei
cpeabl N T.4.):

a) Yb1 — ANA GETOHHbIX U >KeNe300€TOHHbIX KOHCTPYKLMIA, BBOAWUMBIA K pPacyeTHbIM
3HAYeHMAM COMPOTUBAIEHWA Ry U Rpt M yUUTbIBAIOWMIA BAMSIHWE AWTENbHOCTU AeNCTBUA
CTaTUYECKOMN Harpys3Ku:

Yb1 =1,0 NpW HENPOAOMKNTENLHOM (KPaTKOBPEMEHHOM) LeCTBUM Harpy3Ku;

Ybr =0,9 Npyn NpofoMHKNTENBHOM (4IMTENIbHOM) AeNCTBUM Harpysku. [ns S4encTbiX 1
Mopn30BaHHbIX 6ETOHOB Yb1 = 0,85;

0) Yoo — [AnA OGETOHHbIX KOHCTPYKUMWIA, BBOAUMbIA K PacyeTHbIM 3HAYeHUsM
COMNPOTUBNEHUSA Ry 1 YUNTBIBAIOLLMIA XapaKTep paspyLUeHns TaKnX KOHCTPYKLUNIA, Yo = 0,9;
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B) Vb3 — AN OETOHHbIX W >KeNe300eTOHHbIX KOHCTPYKUMWIA, OGETOHMpPYEMbIX B
BEPTUKA/IbHOM MOIOXKEHUW MPU BbICOTE C0A GETOHMPOBaHUSA CBbile 1,5 M, BBOAUMBIA K
pacyeTHOMY 3HaYEHWIO CONPOTMB/IEHUA 6eToHa Ry, yb3 = 0,85;

I) Ybsa — AN SYEUCTbIX GETOHOB, BBOAUMbINA K PaCHeTHOMY 3HAYEHUIO COMPOTUB/IEHNS
6eToHa Ry :

ybs = 1,00 — npu BAaXXHOCTU A4encToro 6etoHa 10 % v MeHee;

ybs = 0,85 — Npu BNaXXHOCTU A4encToro 6etoHa 6onee 25 %;

N0 UHTEPMONALMMN — NPU BNXKHOCTU A4encToro 6eToHa cabiwe 10 % 1 MeHee 25 %.

BivsaHMe nonepemMeHHOro 3aMOpaXkMBaHWA M OTTaMBaHUA, a TakXe OTpuLaTeNbHbIX
TemnepaTyp, YYuTbIBAOT KO3M(MUMEHTOM YCnoBuiA paboTbl 6GeToHa Yes < 1,0. [Ana
Ha3eMHbIX KOHCTPYKUWIA, MNOABEpraembiX aTMOC(epHbIM BO3LENCTBUAM  OKpYXKatOLLel
cpefbl NPpY pacyeTHOM TemmnepaType Hapy>KHOro BO3AyXa B X0N04HbIV nepuog MuHyc 40 °C u
BblLLIE, MPUHMUMAIOT KOIMULUMEHT Yps = 1,0. B OCTaNbHbIX CyYasx 3Ha4eHUs KO3(puLmeHTa
MPUHUMAIOT B 3aBUCUMOCTU OT Ha3HaYeHUSt KOHCTPYKLMW W YCNOBUI OKPY>XKatoLLen cpefbl
COrf1acHoO crewmanbHbIM YKasaHUsAM.
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Tabnuuya 6.9
PacyeTHble 3HaYeHMs CONPOTMBEHNS BETOHA ANs NpefeNbHbIX
Bug EeTon COCTOSIHWiA NepBoWA rpynnbl Ryt , MIMa , npu knacce 6eToHa Mo
COMPOTUBNEHNA MPOYHOCTWN Ha 0CeBOE PacTAKeHne
B: 0,8 B: 1,2 B: 1,6 B: 2,0 B: 2,4 B: 2,8 B: 3,2
PacTsykeHne TsKenbli, 0,62 0,93 1,25 1,55 1,85 2,15 2,45
oceBoe Ryt ME/IKO3EPHUCTBIN,
HanpsiraloLLmi n
Nerkui

6.1.13 OCHOBHbIMM  AepOpMaLMOHHLIMKA  XapaKTepPUCTUKaMK  BeToHa  SBNAKOTCH
3HaYeHus:

npeaesbHbIX OTHOCUTENbHBIX Aedhopmannii 6eTOHa NPY OCEBOM CXATUK U PacTsHXKEHUN
(Npv 04HOPOAHOM HanPsAXXEHHOM COCTOAHWUMN 6ETOHA) €9 U €pg;

Haya/IbHOro MoAyNA yrnpyroctu Ep;
moayns casura G;
KO3(h(hMLIMEHTA (XapaKTePUCTUKI) NON3YYECTU @y ¢ ;

Ko3thpmueHTa nonepeyuHoii AethopmaLmm 6eToHa (KoaghmuymeHTa MyaccoHa) vy p ;

Koa(hdhuLmMeHTa IMHENHO TemnepaTypHOK fedopMaL v 6eToHa oy .

6.1.14  3HayeHMss  npefefibHbIX  OTHOCUTENbHBLIX  Aethopmalmin
ME/IKO3ePHUCTOro M HanpsratoLiero 6eTOHOB NPUHMMAOT PaBHbIMMU:

NP1 HENPOAO/HKNTENILHOM AENCTBUMN HArpy3Ku:

€0 = 0,002 nNpm 0CEBOM CXaTUMK;

€oto = 0,0001 Npn 0CEBOM PacTsHKEHUN;

npy NPOAO/HKUTENILHOM [eACTBUM Harpysku — no tabnuue 6.10 B 3aBMCUMOCTM OT
OTHOCUTE/NIbHOW BNaXXHOCTM BO3/[yXa OKPY>XatoLLeli cpeapi.

TAXENOro,

Tabnnyab.10

OTHOCHUTENbHbIE AehOPMALIN TAKENOTO, MENKO3EPHUCTONO 11 HANPSTaKOLLEr0
OTHOCHTENbHAs BNAXKHOCTb 6eTOHa MPY NPOAOIKUTENLHOM [EVCTBIN Harpy3K
BO3flyXa 0pr>(|;arou4em CpeAe!. npy CxaTmn NPy PacTKEHNN
’ €bo-10° eno-10° eba red-10° ebto10° ebt210® | €pt1,rea-10°
Bbliwe 75 3,0 42 2,4 0,21 0,27 0,19
40-75 34 4.8 2,8 0,24 0,31 0,22
Hwxe 40 4,0 5,6 34 0,28 0,36 0,26

MpnmeyvaHusn

1 OTHOCUTENBbHYH B/IXKHOCTb BO3AyXa OKpyXKarowwei cpegbl npuHumatoT no CM 131.13330 Kak
CPEAHIOK MeCAUHYH0 OTHOCUTENbHYHO BAAXHOCTb Hanbosee Tennoro MecsLa ans paiioHa CTPOUTENbCTBA.

2 [ns BbICOKOMPOYHbIX GETOHOB 3HAYeHUS OTHOCUTE/bHBLIX AedopMaumin eyp CNeAyeT NPUHUMATDL C
YMHOXXEHMEM Ha OTHOLLeHMe (270-B)/210.

3HayeHVst npeaenbHbIX OTHOCUTENbHLIX Aedhopmauuii AN NErkux, SYEUCTbIX W
MOPV30BaHHbIX GETOHOB CeAyeT NMPUHMMATb MO CreLyabHbIM YKa3aHUAM.
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[lonyckaeTca NpUHUMATL 3HaYeHUs NpeseSibHbIX OTHOCUTENbHbIX AedopMaLii nerkux
GETOHOB MpW MPOLO/MDKUTENBHOM [eCTBUM Harpysku no Tabnuue 6.4 ¢ NOHMXAOLLUM
KoathhmumeHtom [(0,4 + 0,6 p / 2200) = 0,7] (3aeCb P — NNOTHOCTL BETOHA.)

6.1.15 3HayeHns Havya/lbHOro MOAYNs YrpPYyrocTy 6eToHa MPU CXaTun U PacTsHXKEHUN
NMPUHMMAIOT B 3aBUCMMOCTM OT K/acca 6eToHa Nno NMPOYHOCTM Ha CxaTve B cornacHo Tabnuue
6.11. 3HaueHWNa Mogyna capura 6eToHa NPpUHUMaroT pasHbiM 0,4Ey .

Mpn NPOLO/MKUTENBHOM AENCTBUM Harpy3ku 3HauyeHWUs Moayns fedopmaunii 6etoHa
OrnpeaenstoT no opmyne

Ep

Ep,=——
1+(Pb,cr

, (6.3)

, T

e Qpcr — KOIMMULIMEHT NOM3yYecTn GeTOHA, NPUHMMAEMbIA COrnacHo 6.1.16.

6.1.16 3HayeHMs KO3hMLMeHTa NON3YyHeCT BETOHA @pcr MPUHUMAIOT B 3aBMCUMOCTY
OT YC/OBWI OKpYXatoLeid cpefbl (OTHOCUTENbHOM BAXKHOCTU BO3A4yXa) M Knacca GeToHa.
3HaueHNs KO3((ULMEHTOB MON3YYECTU THXKENOro, MeNKO3EPHUCTOr0 W HampAraroLLero
6eTOHOB NpuBeAeHbI B Tabnmue 6.12.

3HaueHNa Koap@uLmMeHTa Mos3yyecTn NIerknx, AYeUcTblX M NOPU30BaHHBLIX GETOHOB
crnefyeT NMPUHMUMATbL MO CreunabHbIM YKa3aHUAM.

[onyckaeTca NpuHUMaTb 3HaYeHUs KO3pULMEHTa MON3Y4ecTu Ierknux GeTOHOB Mo
TabnuLe 6.12 ¢ NoHWXatoLmmM KoathduumeHtom (p / 2200)2,

6.1.17 3HauyeHMe Koa(puumeHTa nonepeyHoin gdecopmauun 6eTOHa [OMYCKaeTcs
npuHUMaThL vy, p =0,2.

6.1.18 3HaueHMe KoauLmeHTa NMHEHON TeMnepaTypHO aedopmMaumm 6eToHa npw
n3MeHeHUn Temnepatypbl 0T MUHYC 40 °C go natoc 50 °C NpuHUMAlOT:
ap;=1-10° °C? - ans TAKENoro, MenKo3epHUCTOro, HampsraloLero 6eToHOB W

Nerkoro 6eToHa Npv MenKoM MI0THOM 3arofIHUTENE;
ayp; =0,7-107° °C™! — ans nerkoro 6eToHa Npy MeNIKOM NOPUCTOM 3aMOHUTENE;

ap; =1-107° °C™! — ans suencToro 1 NOPU30BaHHONO GETOHOB.

25



CIM 63.13330.2012

£6
98

88
&8

0's
'y
0'r

gE
bE
6°C

6T
ST
_._I

L

6l
Ll
1

nozia
ooria
e
0ned
(osd
00Ld
oo

nosd

IMIDOHLOIY HaHTado

ou wadew suuardanl
CUOHABIINOIHE HFLLOHIh

0'tT
€0T
08l

0°'TT
£'61
¢Ll
S|

01T
<81
¢9l
St

<6l
0°LI
¢'el
|

081
SEl
0l
S|
§01

0Ll
L'rl
TEl
£51
001
¥'s

091
0l
|
011
<6
0'g

S'pl
0'€l
11
0ol
L8
oL
¢'¢

Tl
0ol
RS
9L
£'9
0

06
8L
L9
§'¢
S

0L
09
0's
0'F

D00Ta
aogida
0091d
norla
oocia
ooola

008
'MLIOHLOUL HaHTad2 ou

undew maaHesosrdon
H MMNID[[

ret

0+

3

0°TT

LT

<6l

0

08I

0'Zt

gl

£'61

¢Ll

Sl

CEl

01

0L

EuHardaaL
OIOHABINOLER — ¢
EHHaTdaEL
OUOHHMLLIILID —
st Ad

HiaLauHdatoNragy

tr

5Tk

0°Cy

0l

§'6t

06t

08¢

O0°LE

0°9¢

¢'rE

§'TL

0ot

CLT

v

¢IT

06l

091

0°¢l

$6

WIS |

001

064

08d

0LH

n9g

s5d

059

e

074

GEd

0cd

sid

ocd

sid

CT1

ordg

cLg

&d

£

5'zd

SHULBMCD BE HLOOH —.._.._.u._n__._“ o .E—.C._.mm. A2JEN =...__.n
" O1-BLIW Y7 unHarELaRd # nniee ndu eHorag wiaoasdnd BrATON 0I0OHTIBLEH BHHAREHE

HOLAg

[I'9BNHIQER |

26



CI 63.13330.2012

90070 + 9570 = T UEAHTI{UDEOE BHNIHHAROH A 3 EHOLI0 O KT Hed toiE e dnn Y HHaREHE #HOLS0 odanostisdoen 7

] EE.::.__._EFQH BH WAIHHIHOHNA 3 EHH2TE L 0O0HSR0E0 188 BHOLDO BT M8 LoesHEHdn ___,m EHHALEHE EHHATAIEL CUOHERINOIgEIN BHOLIG OJ0LIH2 L m_..b_.ﬂ £
“HHmErond3 LT

HOHHAHHL O somwrmndn piooosdod srAron SEETrERE EHDLID HIJ0HLOU XEHHIhTEHE snboLssmodr wdn WOHRLI0 OIDHHEAGENHON B OUBIOHIRE 0108110 BUTT T
G WoLmann oy 2 emvinndn adrae

O MO LATNE 1A A0 XIMHEEREN BHHARERE Hiea” wondadoomr wdu ven sy cooedod posoruan aomesidasron S munddn trenag oaoeuedseenan sepf

sHHT R ud])

19 minrom annnnioNg)

27



CIM 63.13330.2012
Tabnuuya 6.12

OTHocuTENbHAA 3HaueHVs KoauumeHTa Noi3yyYecT GETOHA @b cr NP KNacce TAXKENoro 6eToHa Ha
B/IXXHOCTb cxatme
BO3fyXa
OKpY>KatoLLe/i B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60 - B100
cpefnbl, %
Bbiwe 75 28 1241201816 15|14 |13 |12 | 11 1,0
40-75 39 134128 |25|23|21|19| 18| 16| 15 1,4
Huxe 40 56 | 48 | 40 | 36 | 32| 30| 28| 26 | 24 | 2.2 2,0

MpumeuyaHue — OTHOCUTENbHYIO BI@XKHOCTb BO3AYXa OKPYXKatoLeli cpedbl NPUHMMAIOT Mo
CIM 131.13330 Kak CpeaHHO0 MECAYHYH) OTHOCMTENbHYH BNXXHOCTL Hambosee TENOro mMecaua Ans paioHa
CTPOWTE/IbCTBA.

6.1.19 [dnarpammbl COCTOSHMA 6GeTOHa WCMOMb3YKT MPU pacyeTe >Kene3006eTOHHbIX
3/1EMEHTOB MO HENMHEHON AethopMaLMOHHON MOAENN.

B KayecTBe pacyeTHbIX Auarpamm COCTOSHUA 6eTOHa, Onpefensownx CBA3b MeXay
HanNpPsXXeHUAMU N OTHOCUTESNIbHBIMW  AethopMaLmsamu, MOryT ObiTb WMCMO/b30BaHbl /H06ble
BUAbl AmarpaMm 6eTOHa: KPWBO/IMHENHbIE, B TOM 4WCME C HWUCMaJAloLeil BETBbIO
(npunoxeHune A), KyCOYHO-NIMHeWHble (OABYX/IMHEMHbIE W TPeXMHelHbIe), OTBevaroLme
noBefeHno 6eToHa. pu 3TOM [O/MKHbI ObITb 0603HAYeHbI OCHOBHbIE MapaMeTpuyeckue
TOYKM AmarpaMMm  (MakCMMasibHble HamnpsXKeHUs U COOTBETCTBYHOLUME  Aedopmaunu,
rpaHNYHble 3HAYEHUA U T.4.).

B KayectBe paboumx AumarpaMM COCTOSHWA  TSXKENOro, MeSIKO3EPHUCTOro U
Hanpsarawoulero 6eToHa, onpefensoWmX CBA3b MeXAy HanpsXeHUAMU U OTHOCUTENbHbIMU
AethopMaLmamMm, NPUHUMAKOT YMPOLWEHHbIe TPEX/IMHENHYIO W ABYX/IMHEVHYIO AuarpamMbl
(pcyHkn 6.1, a, 6) no Tmuny agmarpamm MNpaHATAS.

6.1.20 Mpu TpexnnHenHoin amarpamme (PUCYHOK 6.1 @) CXMMatoLme HanpsHKeHUs
6eToHa o©n B 3aBUCUMOCTM OT OTHOCWUTENbHBLIX JAedopMaLnii  YKOpoUYeHUs 6eToHa &b
OrMpeaenstoT no opmynam:

Mpwn 0< &< éem

ob = Ep Xep , (6.4)

Mpwn €b1 < &b < €h0
Sy, = [1— Gblj- B R N Y (6.5)

Ry ) &0~ Ry

Mpn €< €< En

ob=Rp. (6.6)
3HaueHUs HaNpPSHKEHUI Gp1 NPUHUMALOT
ob1= 0,6Rp,

a 3HaYeHUs OTHOCUTE/bHbIX AehOPMALINIA gp1 MPUHUMAIOT

Op1

&p1 =
E,
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a— TpeX]'IVIHeVIHaFI anarpamMma COCTOAHUA CXKaToro 6eTOoHa;
6- ﬂ,ByXI'IVIHeVIHaFI anarpaMma COCTOAHUA CXKaToro 6eToHa

PucyHok 6.1 — inarpaMmmbl COCTOSIHUSA CXKaToro 6eToHa

3HauyeHNss OTHOCUTENbHBLIX feopMaunii ey A1 TSXKENOro, MeSIKO3ePHUCTOro W
HanpsraroLiero 6eToHOB NPUHMMAOT:

NP1 HENPOAO/HKNTENILHOM AENCTBUMN HArpy3Ku:

Ans 6eTOHOB K/acca Mo NPOYHOCTY Ha cxkaTune B60 1 Huxke epp = 0,0035;

NS BbICOKOMPOYHbIX OGETOHOB Knacca MO MNPOYHOCTM Ha Cxatve B70-B100 ep2
NMPUHUMAETCA MO IMHEHOMY 3akoHY oT 0,0033 npu B70 go 0,0028 npu B100;

NPy NPOLO/MHKUTENBHOM AeACTBUM Harpy3kun — rno tabnuue 6.10.

3HauyeHus Ry, Ep 1 eno MPUHMMAKOT cornacHo 6.1.11, 6.1.12, 6.1.14, 6.1.15.

6.1.21 Tpu ABYXMHENHOW amarpamme (PUCYHOK 6.1, 6) CKUMAlOLME HanpPsXKeHUs
6eTOHa G B 3aBUCMMOCTY OT OTHOCUTESbHbLIX AehopMaLmii en ONpeaenstoT no popmyam:

Ry
npu 0 < ep < ey, IOE €p1= ,

b,red

Sb = Ebyred - &b ; (6.7)

NpW ep1 < €b < €p2
ob=Rp. (6.8)
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3HayeHns NpvBeAEHHOro MoAyNs fedhopmanm 6eToHa Ep red NPUHUMAIOT:
Ry

€pL,red

Eb,red = (6.9)

3HayeHMs OTHOCUTESbHBIX LeOopMaLUii bt red MPUHUMAIOT:

[N15 TSHKENOro 6eToHa NpU HENPOAO/HKUTENIbHOM AeCTBUN HAarpy3KK ept red =0,0015;

A1 Nerkoro 6eToHa Npu HeMpoLO/MKUTENIbHOM AeNCTBUM Harpy3Ku ey red =0,0022;

[N15 TSHKENoro 6eToHa NpW NPOLO/MKUTENIbHOM AeNCTBUM Harpysku rno Tabnuue 6.10.

3HayeHnsa Ry, eb2 NPUHMMaIOT Kak B 6.1.20.

6.1.22 PacTarusarolime Hanps>keHus G6eToHa opt B 3aBUCUMOCTU OT OTHOCUTENbHbIX
AethopmaLmin ex ONPeLenstoT no npmeegeHHbIM B 6.1.20 1 6.1.21 gnarpammam. [pu 3ToM
pacyeTHble 3HAYEHUA COMPOTUB/IEHNSA BETOHA CXXaTUI0 Ry 3aMEHAKOT Ha pacyeTHbIe 3HaYeHUA
CONPOTMB/IEHNA 6eTOHa pacTsXeHUto Rpt cornacHo 6.1.11, 6.1.12, 3Ha4YeHUs Hava/bHOro
MOZLYNS yNpYrocTn Ent onpefenstoT cornacHo 6.1.15, 3HaueHWs OTHOCMTE/IbHOM fedopmanui
€oto MPUHMMAIOT COrNacHo 6.1.12, 3Ha4YeHUs1 OTHOCUTE/IbHOW AedopMaLnn epr2 MPUHUMAKOT
L1 TSHKENOro, MeSIKO3epHUCTOr0 M Hanpsratowero 6eTOHOB: MPU HeMnpoAOIKUTETbHOM
[ENCTBUN Harpyskn — epre = 0,00015, npu NpoAo/KUTENbHOM [EACTBMM Harpysku — Mo
Tabnuue 6.10. [Ona  ABYXAMHEAHOW AmarpaMmbl NPUHUMAKOT  eptired = 0,00008 npwu
HEMNPOAO/MKNTENIbHOM [eNCTBUM Harpysku, a npu NpoAoKMTeNbHOM — Mo Tabnuue 6.10;
3HaYeHus Eptred ONPeaenstoT no gopmyne (6.10), noactasnss B Hee Rot U €bttred -

6.1.23 Tpy pacyeTe MPOYHOCTN >KENe300ETOHHbIX 3/1EMEHTOB MO HEMMHEHOM
AehopMaLMOHHON Mogenn AN onpeaeneHns HanpsiXXeHHO-4eOPMUPOBAHHOIO COCTOSHUS
CXKaTol 30Hbl 6eTOHA MCMONL3YIOT AUarpaMMbl COCTOSHUA CXKATOro 6eTOHa, NPUBEAEHHbIE B
6.1.20 wn 6.1.21 ¢  pgeopMauUMOHHBIMM  XapaKTepuUCTUKamu,  OTBeYaroLLMMM
HEMNPOAO/MKNTENIbHOMY [e/CTBMIO Harpysku. Mpu 3TOM B KayecTBe Hambonee MpOCTOM
MCNONb3YIOT ABYX/IMHENHYIO AnarpamMmmMy COCTOSIHUS BeToHa.

6.1.24 Tlpn pacyeTe 06pa3oBaHMA TPELLMH B HKEe300eTOHHBLIX KOHCTPYKLMAX MO
HENIMHENHOW fedhopMaLMOHHOK MOLEeNN NS OnpeLeNieHns HanpsXXeHHO-4e(OpPMUPOBaHHOIO
COCTOSIHUA ©XKAaTOr0 W pacTAHYTOro 6eTOHa WUCMOMb3YKT TPEXMHEHYHO Auarpammy
COCTOAHMA  6eTOHa, npuBedeHHywo B 6.1.20 un 6.1.22, ¢ pgeopMaynMOHHbIMK
XapakTepucTMKamy,  OTBEYAIOLWMMM  HEMNPOAO/DKUTENIbHOMY — AENCTBUIO  Harpysku.
[ByxnuHeiHyt0 auarpammy (n.n. 6.1.21), Kak Hambonee MPOCTY, WCMONb3YOT AN
OrMpefeneHns  Hanps>KeHHO-4e)OPMUPOBAHHOIO COCTOSIHUA  PacTAHYTOro 6GeToHa npu
yrnpyroi paboTe cXKaToro 6eToHa.

6.1.25 MMpu pacuyeTe pgetopmaunini  Xene3obeTOHHbIX 3MEMEHTOB MO HEMHERHOW
AehopMaLMOHHON  Mogenu npu  OTCYTCTBAM  TPELWMH A0S OLEHKM  HamnpsiKeHHO-
[e(hOpMMPOBAHHOIO COCTOSHUA B CXAaTOM M PacTAHYTOM GETOHE UCMOMb3YHT TPEXIMHERHYHO
AmarpaMMy COCTOSIHMS OeTOHa C Y4YeTOM HEenpoLO/DKUTENbHOM0 M MPOLO/IHKUTE/ILHOMO
[ENCTBMA Harpy3ku. Mpy HaMummn TPewmH ANs OLEeHKM HanpskeHHO-Ae(hOpMUPOBaHHOMO
COCTOSHMA ©XKaToro 6eToHa MOMMMO YKa3aHHOW Bbllle AuarpammMbl WUCMOMb3YHOT, Kak
Hanbonee MPOCTYHO, [ABYX/IMHENHYKO — Auarpammy  COCTOSHMS  6eTOHa € Y4eToM
HEMNPOAO/MKNTENBHOIO U NPOLO/MKUTENLHOIO AEACTBUA Harpy3Ku.

6.1.26 [pn pacyeTe pacKpbiTUS  HOPMasbHbIX  TPEWWH N0 HENMHEWHOW
AehopMaLMOHHON MOoAenu [LN8 OUEHKM HanpsXKeHHO-4epOpMUPOBAHHOIO COCTOSIHUA B
CXXaToM OeTOHe MCMOoNb3yHT AmarpaMMbl COCTOSHUS, npuBefeHHble B 6.1.20 n 6.1.21, ¢
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YUYETOM HENPOAOMKUTENBHOMO AENCTBUA Harpy3ku. MNpu aTom B KayecTBe Havbosee NpoCToi
MCNOMb3YIOT ABYX/IMHENHYIO AnarpamMmmMy COCTOSIHUS BeToHa.

6.1.27 BnuaHWe noOMepemMeHHOro 3amMopadKMBaHUA W  OTTaMBaHUA, a TakKxKe
OTpULATE/IbHbIX TeMMepaTyp Ha Ae()OpMaLMOHHble XapaKTepPUCTUKM GeTOHa Y4WTbIBaKOT
KOa(h(hmLMeHTOM ycnoBuid paboTbl et < 1,0. Na Haf3eMHbIX KOHCTPYKUWI, NoABepraemMbIxX
aTMoCepHbIM BO3LECTBUAM OKPY)KatOLLEn cpefbl NPU pacyeTHON TemnepaType Hapy>KHOro
BO3AyXa B X0NOA4HbIN nepnog MuHyc 40 °C 1 Bbille, NPUHUMAKOT KOADUUMEHT v = 1,0. B
OCTa/IbHbIX C/TyYasixX 3Ha4EHUA KOIPMULIMEHTA Yot MPUHUMAIOT B 3aBUCUMOCTM OT Ha3HauYeHWs
KOHCTPYKLMIA 1 YCNOBUIA OKPYXKatOLLEN cpefbl.

6.1.28 3HayYeHMsA MPOYHOCTHBIX XapaKTepPUCTUK 6eTOHA MPK NIOCKOM (fBYXOCHOM) U/
06bEMHOM (TPEXOCHOM) Harps>KeHHOM COCTOSHUWM CnefyeT OnpefensaTb C YY4eTOM Buaa U
Knacca 6eTOHa W3 KPWUTEPUS, BbIPKAIOLETO CBA3b MEXAY Mpefe/ibHbIMUA  3HAYEHUAMM
HanNPsXKeHWN, LeNCTBYIOLWMX B ABYX W/ TPEX B3aVMHO MepreHANKYNAPHbIX HarpaBieHnsX.

Oethopmaumn 6eToHa cnefyet OMpeaensatb C YYeTOM MJIOCKOrO WAM O6bEMHOrO
HanNPs>KeHHbIX COCTOSHUIA.

6.1.29 XapaKTepucTuKn 6eToHa-MaTpuLbl B AUCMEPCHO apMUPOBAHHBLIX KOHCTPYKLMAX
crefyeT NPUHUMATB Kak 19 6ETOHHbLIX U XKene306eTOHHbIX KOHCTPYKLMWIA.

XapakTepucTnukn  (nmopobetoHa B  (MOPOBGETOHHBLIX  KOHCTPYKUMAX — criedyeT
yCTaHaB/IMBaTb B 3aBMCUMOCTM OT XapaKTepUCTUK OETOHa, OTHOCWUTENIbHOrO COAepXKaHus,
(hopMbl, pa3MepoB M PacrnonoXeHus ¢Guop B 6eTOHe, ee cLenneHns ¢ 6eTOHOM M (PU3NKO-
MeXaHWYeCKNX CBOMCTB, & TaKXXe B 3aBUCMMOCTM OT Pa3MepoB 3/1IEMEHTa U KOHCTPYKLMA.

6.2 ApmaTtypa

6.2.1 Mpy NPOEKTUPOBaHUN XeNe300€TOHHBIX 34aHWI 1 COOPY)XXEHWUIA B COOTBETCTBUN C
TpeboBaHWAMN, NPeAbABNAEMbIMA K OETOHHBIM W XKeNne306eTOHHbIM KOHCTPYKLMAM, AO/DKHbI
ObITb YCTaHOBNEHbl BWJ apmaTtypbl, ee HOPMUPYeMble U KOHTPO/MpPYeMble MOKa3aTenu
KayecTBa.

6.2.2 [na apMuMpoBaHWs Kene300eTOHHbIX KOHCTPYKUMIA crefyeT MpUMEHSTb
OTBEYaKLYy0 TpebGOBaHWAM COOTBETCTBYHOLUMX CTAHLAPTOB WM YTBEPXKAEHHbIX B
YCTaHOB/IEHHOM MOPSAKE TEXHNUYECKMX YC/IOBUIA apmaTypy CleaytoLmx BULOB:

ropsiyekaTaHyto rnagkyto 1 neprogMyeckoro npogmns ¢ NOCTOSHHOW U MepeMeHHON
BbICOTOM BbICTYNOB (KO/bLEBOW W CEPrOBMAHbLIA MPOpUIL COOTBETCTBEHHO) AMAMETPOM
6-50 MM ;

TepPMOMEXaHUYeCKM YNPOYHEHHYIO MepUOoANYEecKoro npoduns guameTpom 6-50 Mm;

XO0/104HOAe(hOPMNPOBAHHYIO MEPUNOANYECKOr0 Npodunns guameTpoM 3—16 Mm;

apmaTypHble KaHaTbl JMaMeTpom 6—-18 Mm.

6.2.3 OCHOBHbIM MOKa3aTefieM KayecTBa apmartypbl, YcCTaHaBIMBaeMbiM NpuU
MPOEKTMPOBaHNM, ABNAETCS Kacc apMaTtypbl Mo MPOYHOCTM Ha pacTsXKeHne, 0603Ha4aeMbIii:

A — ons ropsyekaTaHon u TepMOMEXaHNYECKM YNPOYHEHHON apMaTypbl;

B, Bp — 414 XonogHoAehopMUMpoBaHHON apMaTypsl;

K — ona apmaTtypHbIX KaHaTOB.

ApmaTypHble KaHaTbl NoAPa3fenatoTCs Ha:

K7, N3roToB/neHHble 13 KPYr1oW rNafKov NpoBOIOKU;

K7T, n3rotosfieHHbIe U3 NMPOBO/IOKM NEPUOLMNYECKOTO NPODUNS;

K70, nnactnyecku 06>katble, N3roTOB/EHHbIE U3 aLKOV NPOBOOKM.
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Knaccbl apmatypbl MO MPOYHOCTM Ha pacTAXeHue OTBeYalT rapaHTUPOBaHHOMY
3HAYeHM0 npefena TeKyyecTu, (PM3MYECKOro WM  YCMIOBHOTO (PaBHOMO  3HAYEHWUIO
HanpsXKeHW, COOTBETCTBYHOLLMX OCTaTOYHOMY OTHOCUTENIbHOMY Yya/iuHeHuto 0,1 % wnm
0,2 %), c ob6ecneyeHHOCTbIO He MeHee 0,95, onpegenseMomy MO COOTBETCTBYHOLLMM
cTaHfapTam.

Kpome TOro, B Heob6XOAMMbIX Cly4yasXx K apmaTtype npesbsasisoT TpeboBaHUs MO
[OMNOMHUTENbHBIM MOKa3aTe/IiM KayecTBa: CBapMBaeMOCTb, MIACTUYHOCTb, XN1aA0CTOMKOCTb,
KOPPO3UOHHYHO CTOMKOCTb, XapaKTePUCTUKI CLENIEHNs C GETOHOM U1 ap.

6.2.4 [ns >Kene300eTOHHbIX KOHCTPYKUMIA 6e3 npeABapUTeNIbHOro  HarpsiXeHus
apmatypbl B KayecTBe yCTaHaB/MBaeMOW NO pacyeTy apmaTypbl CneayeT npeMmyLLecTBEHHO
NMPUMEHATb apmaTtypy nepuoamyeckoro npoguna knaccos A400, A500 n A600, a Takxke
apmaTtypy knaccoB B500 m Bp500 B cBapHbIX CceTKax W Kapkacax. [py 060CHOBaHWM
9KOHOMMYECKON LieN1ecoobpasHOCTU  [ONYCKaeTCs MNPUMEHSATb apMaTypy 60/1ee BbICOKMX
K/1accos.

[na nonepeyHoro 1 KOCBEHHOro apMUPOBaHNA CnefyeT NPeUMYLLECTBEHHO NPUMEHATb
rnagkyto apmatypy knacca A240 m3 ctam mapok Ct3cn m Ct3nc (C KaTeropusamu
HOPMUPYeMbIX MokasaTenein He Hmke 2 no FOCT 535), a Takxke apmaTypy Nepuoanyeckoro
npoduns knaccos A400, A500, B500 n Bp500.

[na  npeaBapuTenbHO  HAMPSHXKEHHbIX  )KeNe300eTOHHbLIX — KOHCTPYKUMIA — cnepyeT
npesycMaTpuBaTh:

B KQ4eCTBe HanpsraemMon apmarypbl:

ropsivyeKaTaHyro 1 TEepPMOMEXaHUYECKN YMPOYHEHHYIO MEPUOANYECKOro npouns
knaccoB A600, A800 n A1000;

XO0/10HOAethOPMUPOBAHHYIO NEPUOANYECKOro Npodmns Knaccos oT Bp1200 go By1600;

KaHaTHYyt0 7-npoBosioyHyto (K7) knaccos K1400, K1500, K1600, K1700;

B KQUeCTBe HeHanpsraeMom apMaTypbl:

ropsayekaTaHyro rnagkyro Knacca A240;

ropsiyeKataHyro, TEPMOMEXaHWYECKM YMNPOYHEHHYD W XONOAHOLE(OPMUPOBAHHYHO
nepuogmyeckoro npoguns knaccos A400, A500, A600, B500 n Bp500.

6.2.5 Mpw BbIGOPE BMAa M MapoK CTanu A4ns apMatypbl, yCTaHaB/IMBaEMOIA N0 pacyeTy, a
TakXKe MPOKATHbIX CTafieil A4S 3aKknafHbIX [eTanieil cnefyeT yuuTblBaTb TemrepaTypHble
YC/IOBMS 3KCMyaTaL M KOHCTPYKLMIA 1 XapaKTep UX HarpyXXeHus.

B KOHCTPYKLMSAX, 3KCNTyaTUPYeMbIX NPy CTATUYECKON (M KBA3UCTATUYECKON) Harpy3ke
B OTan/MBaeMbIX 34aHNAX, a TaKXKe Ha OTKPbITOM BO3A4YyXe U B HEOTaN/IMBaEMbIX 34aHUAX NPy
pacyeTHON Temnepatype MuHyc 40 °C 1 Bbile MOXeT OblTb NMPUMEHEHa apmaTypa BCex
BblLLIEyKa3aHHbIX K/1acCoB, 3a UCK/IOYeHeM apMaTypbl Knacca A400 n3 ctanm mapkm 35IC,
knacca A240 n3 ctanm mapku CT3KM, NPUMEHSIEMbIX MPU PacYeTHON TemnepaType MUHYC
30 °C n BbiLLe.

Mpy pacuyeTHOW TemnepaTtype HWKe MUHYC 55 °C peKoMeHAyeTcs MCMo/fb30BaTb
apmaTypy knacca Ac500C no [1] n A600 13 ctann mapku 20 2CPEA.

Mpw apyrnx ycnosmax akcnayaTaumm Knacc apmatypbl U MapKy CTain nNpuHUMaroT no
cneuuanbHbIM YKa3aHUAM.

[Mpy MPOEKTMPOBAHUW 30HbI MNepejayn NpPeaBapuUTeIbHOTO HanpsXXeHWs, aHKepOBKM
apmatypbl B 6eTOHe 1 COeMHEHNIA apMaTypbl BHaxX/eCTKy (6e3 cBapku) crefyeT y4uTbIBaTh
XapakTep nosepxHocTn apmatypbl (FTOCT P 52544, [3]).

Mpn NPOEKTUPOBaHUWN CBApPHbLIX COEAMHEHWI apMmaTtypbl CrefyeT Y4YMTbiBaTb CMOCO6
nsrotosneHns apmatypbl (FTOCT 14098, [2]).
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6.2.6 Ana MOHTaXXHbIX (MOLBLEMHbIX) MeTeNlb 3/1EMEHTOB COOPHbIX XeNe300eTOHHbIX U
OETOHHbIX KOHCTPYKUMIA CnefyeT NPUMEHATb ropsyekaTaHyrd apMaTypHyK CTaslb Knacca
A240 mapok Ct3cn u Ct3nc (C KaTeropusMv HOPMUPYEMbIX MOKasaTeneii He Hmke 2
no FOCT 535).

B cnyyae ecnivm MOHTaXX KOHCTPYKLMIA BO3MOXEH MpPY pacyeTHOW 31MHeli TemnepaType
HWXe MuHyc 40°C, ANna MOHTaXHbIX MNeTenb He [OMyCKaeTca MPUMEHATb CTalb
mapku CT3nc.

6.2.7 OCHOBHOI MPOYHOCTHON XapaKTepuCTUKOWA apmaTypbl ABNSETCS HOPMAaTMBHOE
3HayeHVe COMPOTUBNEHUA PACTXKEHUIO Rsn, MPUHMMaeMoOe B 3aBMCUMOCTWU OT Kracca
apmMaTypbl o Tabnuue 6.13.

6.2.8 PacuyeTHble 3Ha4YeHMs CONPOTMBIIEHUSA apMaTypbl pacTaXeHUo Rs onpeaenstoT no

(hopmyne

Ry =——, (6.10)
¥s

rae ys — Koah(huUMeHT HafeXHOCTU Mo apmatype, nNpuHUMaemblii paBHbiM 1,15 ans
npeae/nbHbIX COCTOAHMIA NepBoit rpynnbl U 1,0 — Ans npefenbHbIX COCTOSAHWUIA BTOPOI
rpynnel.

PacyeTHble 3HayeHWs COMPOTWBNEHUS apmaTtypbl pacTsHkeHno Rs npueegeHbl (cC
OKpYT/ieHVeM) ANS MpefesbHbIX COCTOSHWIA NepBoi rpynnbl B Tabnuue 6.14, BTOpOit
rpynnbl — B Tabnuue 6.13. Mpy 3TOM 3HaYeHUs Rsn NS NpefenibHbIX COCTOSHWUIA NepBoi
rpynnbl  MNPUHATBHI  PaBHbIMA ~ HAaUMEHbLUMM  KOHTPO/NMPYEMbIM  3HAYEHWAM MO
COOTBETCTBYIOLUMM CTaHAapTaM.

Tabnuuya 6.13

HomWHanbHbI HopmaTvBHble 3HaUYeHWA CONPOTUBEHNSA PACTAXKEHUIO Ry
Knacc apmatypsl avaveTp 1 PacyeTHbIE 3HAYEHUA CONPOTUBIIEHUS PACTXKEHNIO 15
apmartypsl, MM npeaenbHbIX COCTOSHWIA BTOPOIA Fpynnbl Rsser, MIMa
A240 6-40 240
A400 6-40 400
A500 10-40 500
A600 10-40 600
A800 10-32 800
A1000 10-32 1000
B500 3-16 500
B,500 3-5 500
By1200 8 1200
By1300 7 1300
B,1400 4,5;6 1400
By1500 3 1500
B,1600 3-5 1600
K1400 15 1400
K1500 6-18 1500
K1600 6;9; 11; 12; 15 1600
K1700 6-9 1700
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3HayeHMsa pacyeTHOro COMPOTMB/IEHUA apMaTypbl CXKaTUO Rsc NPUHUMAKOT paBHbIMU
pacyeTHbIM 3HAYeHMAM COMPOTUBNEHUS apMaTypbl PACTSHKEHUIO Rs, HO He 60/ee 3HaYeHui,
OTBEYaLMX AeopmMaLmsaM YKOpoUYeHMsi GeTOHa, OKPYXXaloLLero CXartyl apmatypy: npu
KpaTKOBPEMEHHOM AENCTBUM Harpysku — He 6onee 400 Mla, npyu ANNTENbHOM [AEACTBUK
Harpysku — He 6onee 500 MIMa.

Ana apmatypbl Knaccos B500 n A600 rpaHnYHble 3HAYEHWS COMPOTUB/IEHUA CXaTUIO
MPUHUMAIOTCS C NMOHMXKAKOLLMM KO3IPMULMEHTOM YCN0BUIA paboTbl. PacyeTHble 3HaYeHMs Rsc
npuBeseHbl B Tabnuue 6.14.

Tabnuuya 6.14

3HaYeHNs pacyeTHOro CONPOTUBNEHUSA apMaTypbl 4151 MPeAebHbIX COCTOSAHMIA NePBOi
Knacc apmartpsl rpynnel, Mla
pacTtsXeHuio R CXaTuio Ry
A240 210 210
A400 350 350
A500 435 435(400)
A600 520 470(400)
A800 695 500(400)
A1000 870 500(400)
B500 435 415(380)
By500 415 390(360)
Bx1200 1050 500(400)
B,1300 1130 500(400)
B,1400 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)
MpumeyaHwue — 3HaueHMs Ry B CKOOKaxX MCMO/b3YIOT TOSILKO MpW pacyeTe Ha KpaTKOBPEMEHHOE
[eliCTBUE Harpy3Ku.

6.2.9 B HeoOX0oAMMbIX Cy4asix pacyeTHble 3HAYEHWA MPOYHOCTHbLIX XapaKTepUCTUK
apMaTtypbl YMHOXatOT Ha KO3(PMULMEHTbI YCIOBUIA paboThbl Ysi, YUUTbIBAKOLLME OCOOEHHOCTM
paboTbl apMaTypbl B KOHCTPYKLAN.

PacueTHble 3HayeHWs Rsw gna apmatypbl kKnaccoB A240...A500, B500 npusegeHbl B
Tabnuue 6.15.

[ns nonepeyHon apMaTypbl BCEX K/1ACCOB PacyeTHble 3HAYEHUS COMPOTUBNEHMS Rsw
cnegyet npuHMMaTb He 6onee 300 MMa.
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Tabnuuya 6.15

PacyeTHble 3HaUeHWst CONPOTUB/IEHNS NOMNEPEYHOI apMaTypbl (XOMYTOB U
Knacc apmatypbl OTOTHYTbIX CTEPXKHEN) PaCTAXXEHUIO ANs NpeAebHbIX COCTOSAHWUIA NePBOi
rpynnel, Mra
A240 170
A400 280
A500 300
B500 300

6.2.10 OCHOBHbIMW [ehOPMaLMOHHBIMK  XapaKTEPUCTUKAMN  apMaTypbl  SABNAKOTCA
3HayeHns:

OTHOCUTE/IbHbIX  AedhopMauuii - YAJIMHEHUSt  apMmatypbl  €o  MPU  JOCTUMXKEHUU
HanpAXeHNAMW pacyYeTHOro CONnpoTUB/EHNS Rs;

MoAyNs ynpyroctu apmatypbl Es.

6.2.11 3Ha4YeHns OTHOCUTENbHBIX AethopmaLnii apMaTypbl € MPUHUMAIOT PaBHbLIMU:

AN19 apMaTypbl C (PU3NYECKUM NPeaesioM TeKyyecTu

€50 :E—; (6.11)
s

ANsi apMaTypbl C YC/IOBHbIM NPeAe/IoM TEKYYeCTU

R
50 = +0,002, 6. 12)

S

6.2.12 3HayeHVWa Moayna ynpyroctu apmatypbl Es npuHMMalOT OAWHaKOBbIMK MNpU
PaCTSXKEHUN U CXXATUN U PaBHbIMMU:

Es = 1,95-10° MIMa — /15 apmaTypHbIX KaHatos (K);

Es = 2,0-10° MIMa — /15 ocTanbHoit apmatypsl (A v B).

6.2.13 [lnarpammbl COCTOAHUSA (LedhopMmnpoBaHMA) apMaTypbl UCNOML3YHOT NPU pacyeTe
YKene306eTOHHbIX 3/IEMEHTOB MO He/IMHENHOW AehopMaLMOHHOM MOAENN.

Mpn pacueTe >ene3o06eTOHHbLIX 31EMEHTOB MO HEMMHENHOW AethopMaLMOHHOW MOAENN
B KauyeCcTBe pacyeTHOM  AmMarpammbl  COCTOSAHMSA  (AehopMMpOBaHWS)  apmaTtypsbl,
YCTaHaB/INBAIOLLIEN CBA3b MeXAY HanpPsHXKeHUAMU o, U OTHOCUTENIbHLIMU LeOPMaLIMAMUN €

apMaTypbl, NPUHMMAKOT YMNPOLUEHHbIE AMarpaMMbl N0 Tuny Auarpamm [paHATNa Ans
apMaTypbl ¢ (hM3MYECKMM Npedenom TekyyecTu knaccos A240 — A500, B500 ABYXNNHENHYHO
Anarpammy (pUCYHOK 6.2, a), a 4nsa apmatypbl C YC/MIOBHbIM MPefesioM TeKy4yeCcTu K/accoB
A600 - A1000, Bp1200 - Bpl500, K1400, K1500 u K1600 - Tpex/InHenHyo
(pcyHOK 6.2, 6), 6e3 yyeTa ynpoYHeHNs 3a NIOLLAAKOM TEKYUECTH.

[narpaMmbl  COCTOSIHMSI  apMaTypbl MPU  PacTHKEHUM U CKATUM  NPUHUMAOT
OJMHAKOBbLIMW, C YH4ETOM HOPMUPYEMbIX PaCYETHbLIX COMPOTUBIEHNIA apMaTypbl PaCTKEHWNIO
N CXKaTHIO.

JonyckaeTca B KayeCTBe PacyeTHbIX AMarpamm COCTOSHUA apMaTypbl UCMO0/b30BaTb
KPVBO/IMHENHbIE pacyeTHble AuarpaMmbl, anmnpoKcuMupyrowme (hakTUYeckue Amarpammbl
AedopmupoBaHms apmaTtypbl.
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6.2.14 HanpskeHns B apMaType G COMIaCHO [BYX/MHENHON AuarpaMme COCTOSHWSA

apmartypbl OnpefenaloT B 3aBUCUMOCTN OT OTHOCUTE/TbHBIX edpopMaLnii Mo (hopmynam:
npu 0<gg<gg

s =& - Eq; (6.13)

npw €g0 S €5 S Egp

o =R;. (6.14)
3HaueHna ey, E; M Ry npuvHumaroT cornacHo 6.2.11, 6.2.12 n 6.2.8. 3HayeHus

OTHOCUTENbHOW fethopMauun €5, NPUHUMAOT paBHbIMK 0,025.

JonyckaeTca  npyu  COOTBETCTBYHOLWEM  OOOCHOBaHWM  MPUHUMATb  BENUUHY
OTHOCUTENbHOW JetopMauun e, MeHee unu 6onee 3HadeHus 0,025 B 3aBMCUMOCTM OT

MapKu CTafn, TUNa apMPOBaHIS, KPUTEPUS HAAEXHOCTN KOHCTPYKLMM U APYTrMX (PaKkTOpOoB.

arclgl,

E i} Ex

oyl =09 A,

Ex Es il

a — [IByx/I1HeliHas AMarpamMma; 6 — TpexvHeliHas auarpamma

PucyHoOK 6.2 — inarpaMmmbl COCTOSAHUA pacTAHYTOM apMaTypbl

6.2.15 HanpsxkeHns B apmatype o, COr1acHO TPEX/IMHENHOW AuarpamMme COCTOAHWS
apmaTypbl ONpefenstoT B 3aBUCUMOCTM OT OTHOCUTENbHbIX fedopMaLmnii e No hopmMynam:
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nno< g < gy

o, =&, E ; (6.15)
Nnpu €4 <&€g < &gy
G = [1—%J-m+% ‘R <11R;. (6.16)
Ry ) eso—€a  Rs

3HaueHnsa g5, Eg 1 Ry npvHUmatoT cornacHo 6.2.11, 6.2.12 1 6.2.8.
3HayeHVa HanpsXeHWd oy MPUHUMAOT pasHbIMU 0,9Rs, @ HanpsXXeHuid Os2 — paBHO
1,1Rs.

o 0,9R
3HaueHnsi OTHOCUTENbHbIX AedopMaunii €1 MPUHUMAOT  PaBHbLIMY = S, a

AehopmaLmin €s2 — pasHbiMun 0,015.

7 BeTOHHbIE KOHCTPYKLUNU

KOHCTpYKUMK paccMaTpmBatoT Kak 6ETOHHbIE, EC/IN UX NPOYHOCTb 0becneyveHa OAHMUM
TO/IbKO GETOHOM.

BeTOHHbIE 3N1EMEHTbI NPUMEHSIOT:

a) NPeNMyLLECTBEHHO Ha CXKaTue Mpu pacrnonoXeHUn NPOA0IbHOM CKUMaLOLLEN CUbl B
npegenax rnonepeyHoOro CeYeHNs 3eMeHTa;

6) B OTAENMbHbIX CAyYyasiX B KOHCTPYKUMSX, paboTaloWmMx Ha oXaTue npw
pacrnonoXXeHnn MPOAOMbHOM CXKUMAKOLLE CWbl 3a npedenamy MOMepevyHoro CeyeHus
3N1EMEHTa, a TaKXXe B M3rmbaembiX KOHCTPYKLMAX, KOrda UX paspylleHne He npeactaBnseT
HenocpeACTBEHHON OMacHOCTM A1 XXMU3HW NIIOAEN 1 COXPaHHOCTM 060pYyA0BaHNS.

KOHCTpYKUMM C apmaTypoi, nouwafb CeYEeHUs KOTOPOM MeHbLUe MUHUMaNbHO
A0NYCTMMOI NO KOHCTPYKTUBHbIM TpeboBaHuAM 10.3, paccmMaTpmBatOT Kak 6ETOHHbIE.

7.1 PacyeT 6eTOHHbIX 3/71EMEHTOB MO NPOYHOCTU

7.1.1 BETOHHbIE 3N1EMEHTbI PacCYMTBLIBAKOT MO MPOYHOCTU Ha AeNCTBME MPOLONbHbIX
CXKMMAIOLLMX CUJ1, N3rMbatoLLIX MOMEHTOB U MOMePEeYHbIX CUJI, & TaKXKe Ha MECTHOE CXKaTtue.

7.1.2 PacyeT no NPOYHOCTN OETOHHBLIX 3/1EMEHTOB MpW [AENCTBUM NPOAO/LHONA
OKUMaKoLWe  cunbl  (BHELEHTPEHHOE ©XaTue) U K3rnbaroLlero MOMeHTa  crepyeT
MPON3BOANTb 4115 CEYEHWNIA, HOPMa/IbHBIX K X NPOAO/LHON OCK.

PacuyeT GETOHHbLIX 3/1EMEHTOB MPOM3BOAAT HA OCHOBE HEIMHEHON AedhopMaLMOHHOIA
moZenn cornacHo 8.1.20-8.1.30, npuHUMasA B pacyeTHbIX 3aBUCUMOCTAX MnJioLadb apmaTypbl
paBHOW Hynto. [lonyckaeTcs pacyeT GETOHHbIX 3/1EMEHTOB NPSMOYrO/ibHOMO M TaBpPOBOro
CeYeHU npu  [eACTBMM  YCUIUA B MJIOCKOCTM  CUMMETPUM  HOPMa/IbHOTO  CeYeHus
Nnpou3BOANTbL MO NMpeaenbHbIM YCUImMam cornacHo 7.1.7-7.1.12.

7.1.3 BEeTOHHblE 3/1EMEHTbl B 3aBMCMMOCTM OT YC/MOBWIA MX PaboTbl U TpeboBaHWiA,
NPeLbABsSeMbIX K HUM, PacCYMTbIBAKOT MO MpefefibHbIM YCUnuam 6e3 yyeta uim ¢ y4eTom
COMNPOTUBNEHUS GETOHA PaCTSAHYTOM 30HbI.

Be3 yyeTa conpoTmBieHNs 6eTOHa PacTAHYTOW 30HbI (PUCYHOK 7.1) NPOM3BOAAT pacyeT
BHELIEHTPEHHO CXaTblX 3/1EMEHTOB MPW PacMofIOXEHUN MPOLOSIBHOW CXUMAIOLLEN CUMbl B
npegenax MoOMepeyHoro CeyeHWs 3M1EMEHTa, NPUHMMAA, 4YTO [AOCTVXKEeHWe npesesbHOro
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COCTOSHUA  XapakKTepu3yeTcs paspylleHnem o©xkatoro 6etoHa. ConpoTuB/ieHne 6eToHa
OKaTUIO NPU pacyeTe N0 MNpefenbHbIM YCUINUSAM YCNOBHO MPeACTaBNsftoT HanpsXKeHUAMU,
paBHbIMU Rp, PaBHOMEPHO pacnpefeneHHbIMM M0 Y4aCTU CXaToM 30HbI (YCNOBHOWM CXAaToi
30Hbl) C LLEHTPOM TSXKECTW, COBMaZatoLLMM C TOUKOM MPUIOXKEHWS MPOLOBbHON cunbl (7.1.9).

C y4eToM ConpoTuB/IEHNS GETOHA PACTAHYTOM 30HbI (PUCYHOK 7.2) NPOU3BOAAT pacyeT
3/1eMEHTOB, paboTaloLWMX Ha CXKaTve NPU pacronoXeHUn NPOLOIbHON CXXMMatOLLEN CUAbl 3a
npegenamu rnonepeyHoro ceveHMs afieMeHTa, U3rnbaeMbix 3/1EMEHTOB, a TaKkXKe 3/IEMEHTOB, B
KOTOPbIX HE JOMYCKalOT TPELLMHbI MO YCN0BUAM 3KCMJTyaTalum KOHCTPYKLMIA. [pn 3TOM npw
pacyeTe No NpegenbHbIM YCUINAM NPUHUMAKOT, YTO MpefeibHOe COCTOSAHME XapaKTepun3syeTcs
[OCTUKEHMEM NpefeNibHbIX YCunuid B GeTOHe pacTAHYTOW 30Hbl, OMpeAensembiX B
NpeAnonoXeHNn ynpyron paboTsl 6eToHa (7.1.9, 7.1.10, 7.1.12).

R,
N R.A,

Llenrp
THHECTH
CCHCHUA

f

PrcyHOK 7.1 — CxeMa yCUnnii 1 antopa HanpsiXXeHWii B ce4eHnm, HOpMasibHOM K NMPOAO/bHO
0CV BHELIEHTPEHHO CXKaToro 6eTOHHOIO 3/IEMEHTA, PacCUNTLIBAEMOrO0 Mo NPOYHOCTY 6€3 yUeTa
COMPOTMB/EHUSI 6eTOHA PacTAHYTON 30HbI

N ~ - -
__,:-'

{’
h

're.'l.' 'h

PUCYHOK 7.2 — CxeMa YCU/NiA 1 antopa HamnpsiXXeHWii B ceUYeHn, HOPMasibHOM K NMPOAO/bHO
0CM M3rn6aeMoro (BHELIEHTPEHHO CXXaToro) 6eTOHHOMO 3/1EMEHTa, PaccUUTbIBAEMOro Mo
MPOYHOCTU C YUETOM CONPOTUB/EHNS GETOHA PACTAHYTOW 30HbI

38



CrIn 63.13330.2012

7.1.4 PacyeT Mo MPOYHOCTM GETOHHBLIX 3MEMEHTOB MPW [EACTBUM MOMEpPeYHbIX CUN
MPOU3BOASAT M3 YCMOBWS, MO KOTOPOMY CyMMa COOTHOLLEHWI A FNaBHOMO pPacTsrvBatoLLero

(o)
HanpsOKEHWs K PacyeTHOMY COMPOTMBMEHUIO GETOHA OCEBOMY PACTSKEHMIO (R—mtj "
bt

rNaBHOro CXKUMMaroLWEro Harnps>XxeHna K pacy4eTHOMY COMPOTUBMAEHUIO 6eToHa oceBoOMy

Omc
cXaTtuio N He Jo/pKHa npesbiwats 1,0.
b

7.1.5 PacyeT no NpPOYHOCTM GETOHHbLIX 3/1EMEHTOB Ha AEWCTBME MECTHOWN HarpysKu
(MecTHOe cXaTue) NPon3BOAAT COrnacHo ykasaHmam 8.1.43 — 8.1.45.,

7.1.6 B OeTOHHbIX 3nemMeHTax B CAy4asX, YKasaHHbIXx B 10.3.7, Heobxoaumo
npegycmaTpmBaTb KOHCTPYKTUBHYIO apMaTypy.

PacyeT BHELEHTPEHHO CXKaTbIX OETOHHbIX 3/IEMEHTOB MO npegenbHbIM YCUJTUAM

7.1.7 Mpwn pacyeTe N0 NPOYHOCTU BHELEHTPEHHO CXaTblX GETOHHbLIX 3/1EMEHTOB Ha
[eiCTBME CXMMatOLLel NPOLONbHON CUbl CNeAYeT YYMTbIBaTb C/yYalHbIA 3KCLEHTPUCUTET
€a, MPMHMUMAEMbIA HE MEHEE:

1/600 A4/ IMHbI 3NemMeHTa WM PacCTOAHUA MEeXAY ero CeYeHWAMMU, 3aKpensieHHbIMU OT
CMeLLeHNs;

1/30 BbICOTbI CEYEHUS;

10 M.

N5 3NeMeHTOB CTaTUYECKN HEONPeAeNMMbIX KOHCTPYKLMIA 3Ha4YeHME SKCLEHTpUCUTETa
NPOAO/ILHOM CW/bl OTHOCUTENbHO LEHTPa TSXKECTU NPUBEAEHHOI0 CeYeHUs €y NPUHUMAKOT
paBHbIM  3Ha4YeHWID  3KCLEHTPUCUTETA, MOMlYY4EeHHOr0 U3  CTATUYECKOro  pacyeTa,
HO He MeHee éa.

[N 31eMeHTOB CTaTUYeCKM ONpefe/IMMbIX  KOHCTPYKLMIA  3KCLEHTPUCUTET  €g
NMPUHMMAOT PaBHbIM CyMMe 3KCLIEHTPUCUTETOB — U3 CTATUYECKOro pacyeTa KOHCTPYKUUI v
CNy4anHoro.

7.1.8 Tlpn rnMBKOCTN 3NEMEHTOB LO>14 Heo6X0AMMO Y4YUTbIBAaTb B/IMSAAHWE HA WX

1
HECYLLt0 CNOCOGHOCTb NPOrM6OB MYTEM YMHOXEHWUS 3HAYEHUIA €g Ha KOIPPUUMEHT n,
onpeaensieMblii cornacHo 7.1.11.

7.1.9 PacuyeT BHELEHTPEHHO CXaTblX OETOHHbLIX 3/IEMEHTOB MNPV PAaCMOOXKEHUM
MPOLONLHONM CXXUMALOLLEW CUAbl B NMPejenax MornepeyHoro ceveHms afieMeHTa Npomn3BOAAT U3
yCNoBuS

N <R,-A, (7.1)

roe N — felicTBytoLLlas NPOAObHAs CUNa;
Ap — Nnowaab CXKaToin 30HbI GETOHA, OMpeaensiemMasl U3 YCrI0BUSI, YTO ee LIEHTP TSHKeCTU
COBMAfaeT C TOUKOW NPUNOXKEHUS NPOAOALHOM cusbl N (C y4eToM npornba).
NS 3NeMEeHTOB NPSIMOYTO/IbHOFO CEYeHNs

Abzb-h-a—z'eTO'”). (7.2)

[onyckaeTca pacyeT BHELLEHTPEHHO CXaTbIX 3/1EMEHTOB NPAMOYT0/IbHOO CeYeHus npu
3KCLEHTpUCUTETE NPOAO/LHOMN cusibl eg < h/30 1 lo < 20h Npon3BOAWTL U3 YCN0BUSA
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N £ ¢ Ry A, (7.3)

rae A —nnowiagb NOMepeyHoro ceYeHns aN1eMeHTa,;
@ — KO3(OULMEHT, NPUHUMAEMBIV NPY ANUTENIbHOM AeNCTBUM Harpy3ku no tabnuue 7.1
B 3aBMCUMOCTM OT TMOKOCTU %o 3N1eMeHTa, NPU KPaTKOBPEMEHHOM [enCTBUM
Harpy3kn 3HavyeHus ¢ OMpesenstoT Mo SIMHEAHOMY 3aKOHY, npuHUMas ¢ = 0,9 npu
IF(’:lo n o =0,85npu IFO:ZO;

lo— pacyeTHaa AnHa aNeMeHTa, onpeaendemMasn Kak asnsa )ene300eTOHHbIX 3/1EMEHTOB.

Tabnuuya 7.1
lo/h 6 10 15 20
o) 0,92 0,9 0,8 0,6

BHELEHTPEHHO CXaTble GETOHHble 3/1EMEHTbI, B KOTOPbIX MOSIBNIEHUE TPELWH He
[0NYCKAeTCst M0 YCMOBMAM 3KCNyaTauym, HE3aBNCKUMO OT pacyeTa M3 ycnoBus (7.1) 4OMKHbI
6bITb NMPOBEPEHbI C YYETOM CONPOTUBNEHNS GETOHA PACTAHYTON 30HbI U3 YCI0BUS

Rbt 'A

(7.4)

T'GO'H'Yt—l

[Na 3n1emMeHTOB NPAMOYro/IbHOr0 ceyeHus ycnosue (7.4) UMeeT BUA
< E';bt b-h
e .
%M _4
h

N (7.5)

B hopmynax (7.4) n (7.5):
A — nnowaab NonepeyHoro ceyeHns 6eTOHHOMO 3/1eMEHTE,;
| — MOMEHT MHEpPLMMN CeueHNs 6ETOHHOIO 3/1eMeHTa OTHOCUTESNIbHO ero LieHTpa TAXeCTu;
Yt — PaCCTOSIHUE OT LieHTPa TAXECTWN CeYeHUs 3/1eMeHTa 0 Hanbonee pacTAHYTOro BO/IOKHA;
1 — KO3th(hULMEHT, onpesensemblii COrnacHo ykasaHmam 7.1.11.

7.1.10 PacyeT BHELIEHTPEHHO CXaTblX OETOHHbIX 3/IEMEHTOB MpPWU PaCNONOXKeHUM
MPOLONLHONM CXXMMALOLLENA CUbI 3a NPeaenaMmn NonepeyHoro CeYeHns afemMeHTa Npon3BoaaT
13 ycnosuii (7.4) n (7.5).

7.1.11 3HayeHve KO3(hULMEHTA T, YUMTLIBAIOLLETO B/USAHME Npornba Ha 3HayeHue
9KCLEHTpUCHTETA NPOLO/LHOMN CUSIbI €0, OMPEAENSOT Mo opmyne

1
n = —N ’ (7'6)
1— "
NCI’
rae Ner — YCNIOBHas KpUTMUecKas cuna, onpefensieMas no gopmyne
2
N, =D (7.7)

cr 2
0
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rge D — >XecTKOCTb afieMeHTa B NpefesibHOW Mo NPOYHOCTU CTaauK, onpefenseMas Kak ans
Xene306eTOHHbIX 3/1EMEHTOB, HO 6e3 yyeTa apMaTypbl, corfacHo 8.1.15.
PacueT nsrnbaembix 6eTOHHbIX 3/1EMEHTOB MO MpeAe/ibHbIM YCUNAM
7.1.12 PacueT n3rnbaemMblx 6ETOHHbIX 3/1EMEHTOB C/eAyeT NPOU3BOAUTL N3 YCI0BUA

M < Mur, (7.8)

roe M — n3rmbaroLmii MOMEHT OT BHELLHE Harpy3Ku;
Mut — NpeAenbHbIA N3rnbatoLLMii MOMEHT, KOTOPbIA MOXET ObITb BOCMPUHAT CeYeHueM
aNleMeHTa.
3HaueHune My ONpesensatoT Mo opmyne

Myt =Ryt W, (7.9)

roe W — MOMEHT CONPOTUB/IEHNA CEYEHUA 3/IEMEHTA ANA KpaVIHeI'O pPacTAHYTOro BOJ/1I0KHa.
[na aneMeHTOB NPSAMOYro/IbHOr0 CeYeHUs

_b-h?
"

w (7.10)

8 XKene306eTOHHble KOHCTPYKLUUW 6e3 NpeABapUTe/IbHOM0  HarpsiKeHUs
apmarypbl

8.1 PacyeT 3/1eMEHTOB  >Ke/ie3060eTOHHbIX  KOHCTPYKUMIA MO NpefenbHbIM
COCTOSAHUAM MepBO rpynnbl

PacueT »e/1e300eTOHHbIX 3/IEMEHTOB MO NMPO4YHOCTN

YKene3o6eToHHbIE 3/1EMEHTbI PacCUMTLIBAOT MO MPOYHOCTU Ha AENCTBME U3rMbatoLLmnX
MOMEHTOB, MPOAO/IbHLIX CW/, MOMEPEYHbIX CWA, KPYTAWMX MOMEHTOB WM Ha MECTHOE
AecTBME Harpy3kmn (MECTHOE CXaTue, MPoaaBMBaHue).

PacyeT No NPOYHOCTU >Kesie306eTOHHbIX 3/1EMEHTOB Ha [eNCcTBUE M3rnbaroLmx
MOMEHTOB 1 NPOAObHbIX CUJT

OO0LLMe NONO>KEHNS

8.1.1 PacyeT No NPOYHOCTU XKene306eTOHHbIX 3/IEMEHTOB MpW AeNCTBUN U3TMBaKOLLMX
MOMEHTOB W MPOAOSbHbIX CUN  (BHELEHTPEHHOE CXaTWe WM pPacTsHKEHUe) cnegyert
NMPON3BOAUTb A/151 CEYEHWNIA, HOPMa/TbHbLIX K UX NMPOAO/bHOM OCK.

PacyeT Mo NPOYHOCTM HOPMasIbHbIX CEYEHUI XKene300eTOHHbLIX 3/1EMEHTOB CredyeT
Npou3BOAUTL  HA  OCHOBE  HENMHEWHOW  AeOpPMAaLMOHHOW  MOAENM  COrnacHo
8.1.20 - 8.1.30.

JlonyckaeTca NPov3BOAUTL pacyeT Ha OCHOBE MpefesibHbIX YCUNIA:

YKene306eTOHHbIX 3/IEMEHTOB MPSMOYrO/IbHOr0, TaBPOBOr0 M [ABYTaBPOBOI0 CEYEHUN C
apMaTypoi, pacnofoXeHHON Yy NepneHAMKYNISPHbIX MIOCKOCTU M3rnba rpaHen 3neMeHTa,
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npu  AEeWCTBUM  YCWIWMIA B MNJIOCKOCTM  CUMMETPUM  HOPMa/lbHbIX  CEYEHMN
cornacHo 8.1.4 —8.1.16;

BHELLEHTPEHHO CXaTbIX 3/1EMEHTOB KPYrN0ro U KOMbLEBOro nonepeyHbIX CeYeHnii — no
yKa3aHuAM NpUIoXxeHus I

8.1.2 lMpun pacyeTe BHELIEHTPEHHO CXaTbIX 3/1EMEHTOB C/efyeT Y4MTbIBaTb BUAHUE
npornba Ha MX HeCyllyld CMOCOOGHOCTb, KakK MpaBWno, MyTeM pacyeTa KOHCTPYKUMIA No
AehopMMPOBAHHOI CXEME.

[lonyckaeTca MpoM3BOAUTL PacyeT KOHCTPYKUMA MO HeaethOpMUPOBAHHON CXEME,

|
yunTbIBas NpK rMBKOCTW -2 > 14 BAMAHME Npornba 3nemeHTa Ha ero MpOYHOCTb MyTeM
i

YMHOXEHWSI Ha4a/IbHOTO 3KCLEHTPUCMTETA €9 Ha KOIPMULMEHT 1|, ONpesLeNnsemblii COracHO
ykasaHusam 8.1.15.

8.1.3 414 Xene306eTOHHbIX 3/1eMEHTOB, Y KOTOPbIX MpPeAe/bHoe YCuve no NpoYyHoOCTH
OKa3bIBaeTCA MeHbLUe MpefeibHOro ycunms no obpasosaHuio TpewmH (nn. 8.2.8 — 8.2.14.),
nowasb CeyeHWs NPOLO/bHON PacTAHYTOM apmaTtypbl A0/MKHA OblTb yBeNM4YeHa Mo
CpaBHEHWIO C Tpebyemoli 13 pacyeTa MO NPOYHOCTM He MeHee YeM Ha 15%, nnmn onpegeneHa
13 pacyeTta Mo NPOYHOCTY Ha AeNCTBME NPeAenbHOro YCMIna No 06pasoBaHNIo TPELLUH.

PacyeT no NpoYyHOCTY HOPMa/TbHbIX CEYEeHWiA No npeaebHbIM yCUInam

8.1.4 lMpefenbHble YCUAMS B CEYEHWUM, HOPMaZIbHOM K MPOAO/LHOM OCK 3M1EMEHTA,
cnefyeT onpeaensitb MCXOAS U3 CNefyoLLMX NpeanochI/IokK:

COMPOTMB/IEHNE GETOHA PACTSKEHUIO NPYHMUMAIOT PaBHBLIM HY/HO;

COMPOTMB/IEHME GETOHA CXKATWI0 MpPeACTaBMSETCS HaNPsHYKEHUSMKW, paBHbIMU Rp U
paBHOMEPHO pacrpeaeNneHHbIMM MO CXKATOI 30He GETOHa;

fecopmaumy  (HanpskeHUs) B apmaType OMNpefenstoT B 3aBUCUMOCTM OT BbICOTbI
C)KaTOM 30HbI 6ETOHA;

pacTArvBaloOLIME HampsHKeHWs B apmaType MpUHMMAlOT He 6oniee  pacyeTHOro
COMPOTMB/IEHUS PACTSKEHUIO Rs;

CKUMalOLLMe HanpskeHus B apmaType MNpUHMMAlOT He GO/fee  pacyeTHOro
COMPOTUB/IEHUS CKATMIO Rsc.

8.1.5 PacyeT no MPOYHOCTM HOPMaNbHbIX CEUYEHWA cnefyeT NPOU3BOAUTL B
3aBMCMMOCTM OT COOTHOLLIEHVS| MeXAy 3HauYeHMeM OTHOCMTE/bHOI BbICOTbI CXATON 30HbI

X o
6eToHa é;:h_’ onpeagendemMbiMm M3 COOTBETCTBYHOLLMNX YC/TIOBUN PaBHOBECUA, N 3HAYEHUNEM
0

rPaHNYHON OTHOCUTENLHOM BbICOTbI CKATOl 30HbI Er, NPV KOTOPOM NPe/e/ibHOe COCTOsHE
3/1EMEHTa HacTyMnaeT OAHOBPEMEHHO C [JOCTUXKEHWEM B PACTAHYTOW apmaType HanpsKeHus,
PABHOr0 PacyeTHOMY COMPOTUBAEHMIO Rs.

8.1.6 3HaueHue Er onpefenstoT no opmMyre

fp=2- 08 (8.1)
0 1+ s.el
€p2

rAe €sel — OTHOCUTENbHAA fediopMaLns PacTAHYTOV apMaTypbl NMPK HANPSKEHNSX, PaBHbIX Rs
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R
€sel = E_ ; (8.2)
s

€b2 — OTHOCUTENbHAA AehopMalms CKatoro GeToHa Mpy HampsXKeHUsX, paBHbIX R,
NPUHNUMaemMas B COOTBETCTBUM C YKasaHuAaMK 6.1.20.

Ona Tsxkenoro 6etoHa knaccos B70 — B100 v Ans mMenko3epHMCTOro 6GeToHa B
yncnutene gopmynel (8.1) BMecto 0,8 crieayeT npuHUmarb 0,7.

8.1.7 MNpwn pacyeTe BHELEHTPEHHO CXAaTbIX Xene300eTOHHbIX 3/IEMEHTOB B HaYa/IbHOM
9KCLEHTPUCUTETE MPUIOXKEHUS MPOLO/LHON CUMbl €9 CMeLYeT Y4YUTbiBaTb Cy4YaiHbIN
9KCLLEHTPUCUTET €a, MPUHUMAEMBIA He MeHee:

1/600 L4/MHbI 3N1eMEHTa WM PacCTOAHUA MeXAy ero CeYeHWAMM, 3aKPernsieHHbIMU OT
CMeLLeHus;

1/30 BbICOThI CEYEHNS;

10 mm.

[lns 3N1eMeHTOB CTaTUYECKN HeonpeaenMbIX KOHCTPYKLMIA 3HAYeHMe IKCLEeHTpUCUTeTa
MPOLONLHOM CW/bl OTHOCUTE/IBHO LIEHTPA TSHKECTU NPUBELEHHOrO CeYEeHUs €y NMPUHUMALOT
paBHbIM  3HaYeHWUIO  3KCLEHTPUCWUTETA, MOMlY4EeHHON0 W3  CTATUYECKOro  pacyera,
HO He MeHee ea.

[N 3NeMeHTOB  CTaTMYECKM OMNpefe/IMMbIX  KOHCTPYKLUMIA  3KCLEHTPUCUTET  €o
MPUHUMAIOT PaBHLIM CYMMe 3KCLEHTPUCUTETOB M3 CTATUYECKOrO pacyeTa KOHCTPYKUMIA W
CNyYaitHoro.

PacueT n3rnbaembix 3ieMeHTOB

8.1.8 PacueT no NpPOYHOCTY CeYeHUIA N3rnbaeMblX 3/1IEMEHTOB NPOV3BOASAT U3 YC/I0BUS
M < M, (8.3)

roe M — n3rnGatoLmii MOMEHT OT BHELLHeN Harpysku:
Muit — NpefenbHbIA N3rnGatoLLii MOMEHT, KOTOPbIA MOXET GbiTb BOCMIPUHAT CEYEHVEM

3NleMeHTa.
8.1.9 3HaueHve Mut A18 M3rnbaeMbiX 31EMEHTOB MPAMOYrO/IbHOTO  CeYeHUs
X
(pncyHok 8.1) npn & = w < &R onpegenatoT no hopmyne
0
Myt =Ry -b-x-(hg—0,5X) + R. - A; -(hy—a"), (8.4)
MPWU 3TOM BbICOTY CXaTOW 30HbI X ONPeAenstoT no gopmyne
R-A —R.-A
X = —3 A s A ' (8.5)
R, -b

8.1.10 3HayeHne My 415 M3rnbaembIX 3/1EMEHTOB, MMEIOLLUMX MOJIKY B CXATON 30HE

X
(TaBpOBble 1 [BYTaBPOBbIE CEYEHWs), MpW izh—ﬁiR onpefensitoT B 3aBUCMMOCTU OT
o

MOMOXEHWNS FTPaHWULbl CXaTOW 30HbI:
a) ecnv rpaHnLa NpoxoamnT B Noske (PUCYHOK 8.2, a), T.e. CO6/10AaeTCs yCcnosme

RS'ASSRb'blf'h'f"‘Rsc'As” (8.6)
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3HaueHne My onpeaenstoT no 8.1.9 Kak Ans NpsMoYro/ibHOro CeYeHUs LUMPUHONR bf ;

6) ecnn rpaHuua npoxoauTt B pebpe (pucyHok 8.2, 6), T.e. ycnosue (8.6) He
cobntofaetcs, 3HaveHne Muie onpeensatoT rno gopmyne

Mt = Ry -b-X-(g ~0,5X)+ Ry (b} =b)-h -(hg—0,5-ht )+ Rye- AL (hg-a'), (8.7)
MPU 3TOM BbICOTY CXKaTOM 30HbI 6ETOHA X ONpeaensoT No gopmysne

:Rs'As_Rsc'Aé _Rb(b,f _b)'h’f (88)
R, b ' '

X

J
B
My

_H_ﬂ--l
{««.
B

A
b

PrcyHOK 8.1 — CxeMa yCUnunii 1 antopa HanpsiXXeHWii B ce4eHn, HOpMasibHOM K NMPOAO/bHO
0CM M3rnGaemMoro >ene306eTOHHOTO 3/1eMEeHTa, NPV ero pacyeTe No NPOYHOCTH

a , il
' A " . A i r
h h A

o i

;oA f
i el ] 1 /s

s flv,

7

ht
hy

h
fry

9, A,
B3 : BT ;
b | b
e
F.
PVIcyHOK 8.2 — NMonoxkeHne rpaHnybl CXKaToi 30HbI B CEYEHUU U3TMBAEMOTO XE1e306eTOHHOIO
ANeMeHTa

44



CrIn 63.13330.2012

8.1.11 3HaueHue b} , BBOAMMOE B pacyeT, MPUHMMAKOT M3 YC/IOBUSA, YTO LUMPMHA CBeca

MOMKM B KaXKAyl CTOPOHY OT pebpa Ao/MKHa 6biTb He 60/ee 1/6 nponeta aneMeHTa U He
bonee:

a) Npu HaaMuuy noriepeyvHbix pebep wam npu hy >0,1h — 1/2 paccTosHus B CBETY

MeX Ay NPOA0bHLIMK pebpamu;
6) Npy OTCYTCTBMM MOMNepeYHbIX pebep (MM NP PacCTOAHUAX MEXAY HUMU 60bLINX,

yeM paccToAHMA MeXAy NpogonbHbIMU pebpamun) 1 ht < 0,1h—6h} ;
B) NMPU KOHCOMbHbIX CBECAX MOMKMU:
npu ht >0,1h ....... 6hs ;

npu 0,05h<h} <0,1h ....3h};

npn hf <0,05h — cBecbl He yunTbIBAIOT.
8.1.12 Mpwn pacyeTe No NPOYHOCTU M3rMbaeMbIX 3/1eMEHTOB PeKOMEHAYeTCS Cob10aaThb
ycnoBue X < &g - hy.

B cnyuae, Korga no KOHCTPYKTUBHbBIM COOGPaKEHMSIM /I U3 pacyeTa no npeaebHbIM
COCTOSIHMSIM BTOPOIA Fpynmbl NOLWaAb PAcTAHYTOW apmMaTypbl NPUHSTA GOMbLUENA, YeM 3To

TpebyeTcs ans cobnofeHns ycnosus X< &g -hy, fonyckaeTcs npefenbHbIii M3rnbaroLLmii

MOMeHT Myt onpesensaTts no gopmynam (8.4) unm (8.7), NOACTaBNASA B HAX 3HAYEHUS BbICOTbI
CXaTol 30Hbl X =E&g - hy.

8.1.13 Tpy CUMMETPUYHOM apmmpoBaHumn, Korja R,-A =R .-A;, 3HayeHVe Mui
onpeaenstoT no gopmyne
My = Rs - As(hg -a’). (8.9)

Ecnn BbluMcneHHas 6e3 yueTa okatoii apmatypbl (A, =0) BbiCOTa CXaTON 30HbI

x<2a’, B popmyny (8.9) NoACTaB/AOT BMECTO @ 3HaueHue X
2

PacyeT BHELEHTPEHHO CXKaThbIX 3/1leMEHTOB

8.1.14 PacuyeT N0 MPOYHOCTM MNPSIMOYrONbHbIX CEYEHUIA BHELEHTPEHHO CXaTbIX
3/1EMEHTOB MPOU3BOAAT U3 YCNOBUSA

N-e <R, -b-x(hy—0,5%)+ Ry, - AL (hy—a), (8.10)

rae N — npoaonbHas cuna OT BHELLHE HarpysKku;
€ — paccTosiHME OT TOUKM NPUNOXEHMS NPOAONLHONA cubl N 0 LIEHTPa TSXKECTUN CEUEHUS
PacTAHYTON WM HaMMeHee CXaToil (MNP MOMHOCTbID CXKATOM CEYEHWUW 3N1EMEHTA)
apMaTypbl, paBHOE
hy—a

e=gy N+——0

> (8.11)

34ecb M — KO3M(ULMEHT, YUMTbIBAIOWMIA BAUAHWE NPOAOSbHOrO m3rnba (npormba)
3N1EMEHTA Ha ero HecyLLyH CNOCOBGHOCTb 1 onpeaensemMblii cornacHo 8.1.15.
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eo—no 8.1.7.
BbICOTY CXXaToii 30HbI X ONPeAeNsoT:

a)npu &= X< Er (pucyHok 8.3) no dopmyne

ho
x= MR A “Re A (8.12)
R, -b
6) npu &:hi>§R no opmyrne
o
1+ ,
N"‘Rs'As'l_éR —Re - A
Rb-b+M
hy(1-E&R)
N o
_'._"~__—_ '.I
] =W/
[ —— R,y 4 o |
_” I 7774 B
s i =
_—
: 1/

1

PucyHok 8.3 — Cxema ycuniuii 1 antopa HanpsiXXeHui B Ce4EHUN, HOPMasTIbHOM K MPOAO0IbHOM
0CW BHELLEHTPEHHO CXXaTOr0 >Kene306eTOHHOr 0 3/1eMeHTa, NPW pacyeTe ero no NPoYHoOCTH

8.1.15 3HaueHune Koa(huLMeHTa 1) NpK pacyeTe KOHCTPYKLMIA NO HeLedopMUPOBaHHOM
CXeme onpeaensatoT no gopmyne

n= 1N , (8.14)
1- Y
NCI’

rae N — npogonbHas cuia OT BHELUHel HarpysKu;
Ner — YCNOBHas KpUTUYECKas cuna, onpeaensieMas no opmyne

_TEZ-D
T2
Iy

N

(8.15)

cr
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3pecb D — >KeCTKOCTb )Kene306eTOHHOr0 3/eMeHTa B MpeAenbHOM N0 MPOYHOCTU
cTaguu, onpegensemas CornacHoO ykasaHusam pacyeTa no gegopmauuam;

lo — pacueTHas g/ivHa anemeHTa, onpeensemMas coriacHo 8.1.17.

[onyckaeTcsa 3Ha4eHne D onpefensaTs no gopmyne

D= kbEbl +kSESIS ,
rae En, Es — Mogynu ynpyroctn 6eToHa v apMaTypbl COOTBETCTBEHHO;

I, Is — MOMEHTbI MHepuuK NNoLWazein ceveHns 6eToHa M BCel MPOAOSbHOM apMaTypbl
COOTBETCTBEHHO OTHOCUTENIbHO OCK, MNPOXOAALLEA Yepe3 LEHTP TAXKeCTH
MOMepeyYHOro CeYeHNs 3/1EMEHTa;

015
¢ (0,3+3;)
ks=0,7;
@1 — KO3(MULMEHT, YYUTbIBAIOLWMNIA BAWSHWE LANTENbHOCTU [AENCTBUA Harpysku

b

M
@ =1+—2 1o He Gonee 2.
My

3pecb M1, Mi1 — MOMEHTbI OTHOCUTE/NIbHO LeHTPa Hanbosiee pacTAHYTOro Wu
HanmeHee CXaToro (Npu LeIMKOM CXKaTOM CeYeHMM) CTepPXKHS
COOTBETCTBEHHO OT [AEWCTBUS MOMHOM Harpyskm u OT
[leNCTBMA NOCTOAHHbIX U ANINTENbHBIX HAarpy3oK;

8e — OTHOCUTENbHOE  3HAuYeHWe  IKCLEHTpUCMTETA  MPOAONbHOM  culbl  —,

npuHumaemoe He meHee 0,15 v He 6onee 1,5.

[lonyckaeTca yMeHbLUaTb 3HayeHue KoapduumeHTa 1 C YYETOM pacrpegeneHus
M3rnbaroLLmMx MOMEHTOB MO [/IMHE 3/IeMeHTa, XapakTepa ero Ae)opMMpoBaHUSA U BIUSAHUSA
NPOrnboB Ha 3HayeHWe WU3rnbaroLlero MOMeHTa B PacyeTHOM CeYeHMM MyTem pacuyeTa
KOHCTPYKLMW KaK YNpyroin CUCTEMbI.

8.1.16 PacyeT Mo MPOYHOCTM MPSAMOYrO/IbHbIX CEYEHUIA BHELEHTPEHHO CXaTbIX
3/1EMEHTOB C apMaTypoii, pacroOXeHHON Y NPOTUBOMO/OXHBIX B MJIOCKOCTM M3rnba CTOPOH

CEUEHUA, NPN 3KCLEHTPUCUTETE MPOJO/LHOMN CUMbI ¢, g% 1 TMBKoCTU IFOsZO AOMnycKaeTcs

MPOM3BOANTbL U3 YCI0BUS
N < Ny, (8.16)

rae Ny — NpefenbHoe 3HaveHre NPOAOLHOW CU/bl, KOTOPYH MOXET BOCMPUHATbL 3/IEMEHT,
onpeaenseMoe rno gopmyne

Nyt =(P'(Rb'A+Rsc'As,t0t)' (8.17)

3pecb A — nnowaab 6ETOHHOIO CeYeHMs:;
As ot — N0LLAAL BCEI MPOAO/LHON apMaTypbl B CEUEHWUW 3M1EMEHTA;

¢ — KOO(ULMEHT, NPUHAMAEMbIA NpPU  ANMTENLHOM  [EACTBUM  Harpysku Mo
Tabnuue 8.1 B 3aBUCKUMOCTM OT TMOKOCTU 3/MEMEHTa; NP KPaTKOBPEMEHHOM

[EVCTBAN Harpysky 3HaYeHUs ¢ ONPeAenstoT Mo IMHEAHOMY 3aKOHY, NPUHUMaS

¢©=0,9 npn %:10 n ¢=0,85 npu Iﬁz 20.
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Tabnunuya 8.1
Knacc 6eToHa ® npy lo/h, pagHom
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 PacyeTHyt0 A/iMHY lo BHELIEHTPEHHO CXAaToro 3/1eMeHTa OMnpefensoT Kak Ans
3/1eMEHTOB PaMHOW KOHCTPYKLMM C y4eTOM ee Ae(hOPMUPOBAHHOIO COCTOSHWSA Npu Hanbosee
HeBbIFOAHOM A1 AAHHOr0 3/1eMeHTa PaCrofIOKEHUN Harpysku, NpuUHUMas BO BHUMaHUe
Heynpyrve feopmauumn MaTeprasios U HMUNE TPELLUH.

[onyckaeTca pacyeTHY A/IMHY lo 3/1IEMEHTOB NMOCTOSAHHOIO NOMEPEYHOro CeYeHUs Mo
AnnHe | npu geiicTBUMM NPOAOLHON CUAbI MPUHUMATL PaBHOWA:

a) ANsi 3NeMEeHTOB C LApHMPHbLIM ONUPaHMEM Ha AABYX KOHLAX - 1,0l;
6) 41 9NEeMEHTOB C YKEeCTKO 3aAeNKoii (MCKMoYatoLLeil NOBOPOT OMOPHOIO CEYeHNs)
Ha OfJHOM KOHL|e 11 He3aKpenaeHHbIM ApYruM KOHLOM (KOHCO/b) -2,0l;

B) A4N151 3/IEMEHTOB C LUAPHMPHLIM HECMELLaeMbIM OMMPaHMEM Ha OAHOM KOHLE, a Ha
APYTOM KOHLIE:

C XXecTKow (6e3 NoBOpOTa) 3a4e/KOiA -0,71;

C NoAaTNBON (AONYCKatoLLEel OrpaHUYeHHbIN MOBOPOT) 3a4e/KOA -0,9I;

r)4NA  37EMEHTOB C MNOAAT/IMBLIM  LUAPHUPHBIM  OMMpaHMeM  (JOMycKaroLeMm
OrpaHNYeHHOE CMELLEHME OMNOpPbl) Ha OAHOM KOHLIE, a Ha APYrOM KOHLIE:

C XKecTKow (6e3 NoBOpOTa) 3a4e/KOiA - 1,5l
C NOAAT/IMBOM (C OrpaHMYeHHbIM NOBOPOTOM) 3a4eNKOM -2,0l;
0) LNS 3N1eMEHTOB C HeCMeLLaeMbIMU 3afle/IKamMy Ha [iBYX KOHLax:

XecTKMu (6e3 NoBoOpoTa) -0,5l;
nogatvMBbIMK (C OrpaHNYeHHbIM MOBOPOTOM) -0,8l;
e) AN 3NEMEHTOB C OrpaHNUYeHHO CMeLLaeMbIMUM 3afe/1IkaMn Ha ABYX KOHLAaX:
XecTKkMu (6e3 NoBoOpoTa) -0,8l;
nogatvMBbIMK (C OrpaHNYeHHbIM MOBOPOTOM) -1.2l

PacueT LeHTpa/bHO pacTAHY ThIX 3/1EMEHT OB

8.1.18 PacueT no NPOYHOCTU CEYEHWI LEHTPa/IbHO PaCTSAHYTbIX 3/1EMEHTOB CrefyeT
NPOV3BOANTL M3 YC0BUSA

N <Ny, (8.18)

rge N —npofonbHas pacTarmearoLias cuia 0T BHELLHUX Harpysok;
Nuit — NpesensHoe 3HayeHue MNPOAOSIbHON CUfbl, KOTOPOE MOXET ObiTb BOCMPUHATO
3/1EMEHTOM.
3HaueHwue cunbl Nyt ONPesensatoT Mo opmyne

Nuit = Rs - As tot » (8.19)

roe  Astot — NNOWAAL CEUEHUS BCE NPOAO/LHOI apmaTypbl.
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PacueT BHELEHTPEHHO PacTAHYThIX 31EMEHTOB

8.1.19 PacuyeT No MPOYHOCTM MPAMOYrO/fbHbIX CEYEHWUIA BHELEHTPEHHO PacTAHYTbIX
3/1eMEHTOB CNeAyeT NPOVN3BOAMTbL B 3aBUCUMOCTM OT NOJOXKEHMS NPOLO/LHON cusibl N:

a) ecnn npoponbHas cuna N NpunoXKeHa MeXAy PaBHOAENCTBYHOLMMMW YCUNUA B
apmatype S n S” (pucyHok 8.4, a) — U3 yCNoBuii

N-e<My; (8.20)

N-e <M/, (8.21)

rae N> 1 Nx' — ycunusa oT BHELLHUX Harpysok;
Myt U M;x — NpeaenbHble yCUNng, KOTOPbIE MOXET BOCMPUHATL CEYEHMe.

Yennma My 1 M|, onpegenstoT no opmynam

Myt =Rs-As (hp—a’ ); (8.22)

ait = Rg - As(hp —a') ; (8.23)

6) ecnm npoponbHas cuna N npuiokeHa 3a MpefenaMu  PaccToSHUS  MeXay
paBHOAENCTBYOWMMK YCunnii B apMaTtype S n S (pucyHok 8.4, 6) — n3 ycnosusa (8.20),
onpenenss npeaenbHbli MOMEHT Myt 0 hopmyne

Myt =Ry -b-x-(hy—0,5x) + R, - A, (hy—a), (8.24)
MPW 3TOM BbICOTY CXKaTOW 30HbI X ONPeAENstoT no dopmyne

R AR A TN (8.25)
Ro b

X

Ecnu monydeHHoe M3 pacyeta no gopmyrne (8.25) 3HaueHne X > &g -hy, B dopmyny

(8.24) noactasnstoT X =Eg - N, rae Er onpegensioT CornacHo ykasaHusm 8.1.6.
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a— Mex/y paBHOAENCTBYIOLMMI YCUNnii B apmaType Su S’;
6 — 3a Npeenamy pacCTOSHNIA MeX/y PaBHOAENCTBYIOLLMMI yCunuii B apmatype Su S’

PUCYHOK 8.4 — CxeMa YCUIniA 1 antopa HamnpsiXXeHWii B ceUYeHn, HOPMasibHOM K NMPOAO/bHO
0CVY BHELIEHTPEHHO PaCTSIHYTOrO XKe/1e306eTOHHOr 0 3/1EMeHTa, NPY PacyeTe ero Mo NPOYHOCTH
MpU NPUIOXKEHNN NPOAObHOW cunbl N

PacuyeT o NPOYHOCTM HOPMa/bHbIX CEYEHMIA HA OCHOBE HeNWHEHOI AedhopMaLoHHON
MOZenH

8.1.20 lNpwn pacyeTe NO NPOYHOCTU yCUNUA U AeopMauumn B CEHYEHNN, HOPMa/IbHOM K
MPOLONLHONM OCU 3N1eEMeHTa, ONpeAeNnstoT Ha OCHOBE HEIMHENHONW AethopMaLMOHHON MoLenu,
MCNOMb3YIOLLEA YpaBHEHNS PaBHOBECUS BHELUHUX CUN U BHYTPEHHUX YCU/IMIA B CEYEHUM
3/1EMEHTA, a TakXKe CefyHoLNX MONOXEHNIA:

pacnpefeneHve 0THOCUTENbHbIX AehopMaLmini 6eToHa 1 apMaTypbl M0 BbICOTE CeYeHUs
3/1eMeHTa NPUHUMAIOT MO SIMHEHOMY 3aKOHY (T1noTe3a NI0CKUX CeYeHuin);
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CBS3b MeX[y OCEBbIMM HANPSXKEHWAMU N OTHOCUTENbHLIMU AedopMauusmMy GeToHa W
apMaTypbl NPUHUMALOT B BIAE AMarpaMm COCTOSIHMA (AehopMMpoBaHiis) 6eTOHA U apMaTypbl.
COMPOTVBNEHNE 6ETOHA PACTAHYTON 30HbI [OMYCKAeTCA HE YYMTbIBaTb, NPUHMAs NpW
gy 20 HanpsxeHus o, =0. B OTAenbHbIX Ccnydasx (Hanpumep, u3rmbaemble 1

BHELLEHTPEHHO CXKaTble 6ETOHHbIE KOHCTPYKLMW, B KOTOPbIX HE AOMYCKalOT TPELUMHbI) pacyeT
MO MPOYHOCTU NPOU3BOAAT C YHETOM pPaboTbl pacTAHYTOro 6eToHa.

8.1.21 TlMepexof OT 3ntopbl HanpsXKeHWn B 6eTOHe K 0606LLEHHbLIM BHYTPEHHWUM
YCU/IMAIM OMPeAenstoT C NMOMOLLbIO NpoLefypbl YACNEHHOrO UHTErpUPOBaHNA HanpsXKeHWi
Mo HOPMa/IbHOMY CeyeHuto. [/19 3TOro HopMa/ibHOe CeyeHre YCN0BHO pasfenstoT Ha Masible
YYaCTKW: NPY KOCOM BHELIEHTPEHHOM CXaTumn (PacTsXKeHnKn) 1 KOCOM MU3rnbe — no BbiCOTe U
LUMPUHE CEYEHUS; NPU BHELEHTPEHHOM CXaTuW (PacTsHXKeHWM) U U3rnbe B MNIOCKOCTU OCK
CUMMETPUM TMOMEPEYHOro CeYeHUs aleMeHTa — TO/IbKO MO BbICOTE CeveHus. HanpskeHus B
npegenax MabiX y4acTKOB NMPUHMMAIOT PaBHOMEPHO pacrnpeseneHHbIMU (YCpeaHEHHbIMN).

8.1.22 Tlpwn pacyeTe 3NEMEHTOB C WCMOMb30BaHNEM AeOPMaLMOHHON MOAEeNU
NPUHMMALOT:

3HAYEHMS CXXMMAIOLLEA MNPOAONBbHOM CWMbl, & TaKXEe CXUMAOWMX HaMNpPsHKEHUIA ©
AeopMaumin yKopodeHns 6eToHa 1 apMaTypbl CO 3HAKOM «MUHYC;

3HaYeHMS pacTArMBatoLLei NPOAOLHON CUMbI, a TAKXe PacTArMBatOLLMX HAMPSHKEHWIA 1
AeopMaumin yanMHeHUs 6eToHa U apmatypbl CO 3HAKOM «T/HOC».

3HaKM KOOpAMHAT LEeHTPOB TSXKECTU apMaTypPHbIX CTEPXXHEN W BblAENEHHbIX YYaCcTKOB
0eTOHa, a TaKXXe TOYKM MPUIOXKEHUS MPOAOLHOM CWUbl MPUHMMAKOT B COOTBETCTBUM C
HasHa4yeHHoI cuctemor koopamHaT XOY. B o6Lyem ciyyae Ha4asio KOOPAUHAT 3TOM CUCTEMbI
(Touka 0 Ha pucyHke 8.5) pacnonaraloT B MpPOM3BO/ILHOM MeCTe B fpegenax MornepeyHoro
CeYeHUs 3NIeMeHTa.

x\

PucyHok 8.5 — PacueTHasi cxema HOpPMas/ibHOr 0 CeHeHUs XKene306eTOHHOr 0 3/ieMeHTa
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8.1.23 Tlpu pacyeTe HOPMa/lbHbIX CEYEHWIA MO MNPOYHOCTM B O6LLEM Chy4ae
(CM. pucyHoK 8.5) ncnonb3yoT:

YpaBHEHUS PaBHOBECUS BHELUHUX CU/T Y BHYTPEHHUX YCUINIA B HOPM&/IbHOM CeYeHUM
aNemMeHTa:

My =2 0pi - Ay Zoxi + 2055 - Ayj - Ly (8.26)
i j
My :Zi:Gbi Ay 'Zbyi+zj:st A Ly (8.27)
N =2 opi - Ay + 206 Ay (8.28)
i j
ypaBHEHWS, OMpeaenstoLLve PacnpeaeneHme AehopMaLii MO CEYEHMIO 31EMEHTA
1 1
epi = €0+ — Lpyi +— Lpyi; (8.29)
X ry
1 1
&sj =80+ — Logyj +— Lgyj; (8.30)
r r,

3aBMCMOCTU, CBS3bIBatOLLME HAMPSHXKEHUS U OTHOCUTENbHbIE AedhopmaLn 6eToHa U
apmaTtypbl

opi = Ep - Vbi “€pi ; (8.31)

Osj = Egj - vgj &g (8.32)

B ypaBHeHusX (8.26) — (8.32) :

My, My —wu3rnbarome MOMEHTbI OT BHELIHel Harpy3km OTHOCUTEIbHO BbIOPaHHbIX
N pacronaraemMblx B npegenax MornepeyHoro ceyeHus 3aneMeHTa KOOPAMHATHbIX
oceil  (COOTBETCTBEHHO [ENCTBYHOLWMX B nnockocTax XOZ wu YOZ wnm
napasnensHo 1M), orpeaensemMble no opmysam:

M, =M, +N-e,; (8.33)

M, =M +N-e; (8.34)

3aecb Myd, Myd — mM3rmbarolime MOMEHTbl B COOTBETCTBYHOLLMX MIOCKOCTAX OT BHELUHEN

Harpyskun, onpegensemMble U3 CTaTuyeckoro pacyeTa KOHCTPYKLNN;
N — MpoAosibHas cuia OT BHELLHeW HarpysKu;
€x, €y — PaCCTOAHMS  OT  TOYKM NPUIOXKEHWUA MpogonbHOM cubl N go

COOTBETCTBYHOLLMX BblOPaHHbIX OCEiA;

Abi, Zbzi, Zoyi, Obi — NNOWAAb, KOOPAMHATBI  LeHTpa TSHKECTM i-ro yyactka 6eToHa
N HanpsbKeHye Ha YPOBHE ero LeHTpa TAXKECTH,

Asj, Zsyj, Zsyj, Osj — NNOWAAb, KOOPAMHATHI LEHTpa TAXKECTU j-r0  CTepXHS apMaTypbl
N Hanps>XeHue B HeM,
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€0 — OTHOCUTESNIbHAA AehopMaLMs BOSIOKHA, PacrosioXXeHHOr0 Ha rnepeceyeHmm
BblGpaHHbIX 0ceit (B Touke 0);

1 1 <
—, — — KpuBM3Ha npoaosibHOM OCK B pacCMaTtpuBaeMOM MonepevyHoOM CeveHUn

N Ty
3/1eMeHTa B N/IOCKOCTAX AeNCTBUA N3rMbatoLLmx MOMEHTOB My 1 My;
Eb — HaYa/IbHbIN MOAY b YNPYrocTn 6eTOoHa;
Esj — MoZynb ynpyrocTy j-ro CTep>kHs apMaTypbl;
Vi — KO3(D(MLUMEHT Yyrnpyroctn 6eToHa i-ro y4acrka;
Vsj — KO3PMULMEHT YNPYrocTu j-ro CTePXKHSA apmatypbl.

KoaprLmeHTbl Vbi U Vsj NPUHUMAIOT MO COOTBETCTBYHOLLMM AuarpammaM COCTOAHMS
6eToHa 1 apmartypsbl, yKaszaHHbIM B 6.1.19, 6.2.13.

3HayeHMs KO3M(ULMEHTOB Vhi U Vsj ONPeAenstoT KaK COOTHOLLEHME 3HauYeHuit
Hanps>keHWn 1 geopmaunii 4ns paccMaTprvBaeMbiX TOYEK COOTBETCTBYHOLLMX Auarpamm
COCTOAHUA GeTOHa W apMmatypbl, MPUHATBIX B pacyeTe, AeNeHHOe Ha MOAYNb YNpyroctu
betoHa Ep u apmatypbl Es (npu [ABYX/IMHEHON [uarpaMMe COCTOSiHMS GeTOHa — Ha
NpMBEAEHHbIM MoAynb Aedopmaumn ©Katoro 6eToHa Epred). MpyM 3TOM MCNONb3YHOT
3aBMCUMOCTU  «HanpsbkeHne —  gedopmaums»  (6.5)—(6.9), (6.14) wun (6.15) Ha
paccmaTpuBaeMbIX yqacTKax guarpaMm.

Ohi

Vi = —D 8.35
bi Eb . ( )
G .
Vg =, (8.36)
Egj &5

8.1.24 PacuyeT HOpPMa/lbHbIX CEYEHWUIA >XeNne300eTOHHbLIX 3/1EMEHTOB MO MPOYHOCTY
MPOWN3BOAAT M3 YCNOBWUIA:

‘gb,max‘ < €pult ; (8.37)

€s.max = €sult - (8.38)

rae €pmax — OTHOCUTENbHAA AethopMaLms Hanbonee CXXaToro Bo/IOKHa 6eToOHa B HOPMaslbHOM
CeYeHMU 3nieMeHTa OT AeNCTBUA BHELLHEN HarpysKu;

€smax — OTHOCUTENbHAs  fedhopmauus  Hambonee pacTHYTOro CTEPXKHS  apMaTypbl
B HOPMa/IbHOM CEYEHWM 3NIEMEHTA OT IEVCTBUS BHELLIHEI HArpy3Ku;

Epult — NPEAENbHOe 3HayeHMe OTHOCUTE/IbHOW fJedpopmMaumm  6eToHa MNpu  CXaTuu,
NPUHMMaeMOoe cornacHo ykasaHuam 8.1.30;

Esult — MPeAeNnbHOe 3HayYeHMe OTHOCUTENbHON fedopMaunn  YOAIMHEHUS apMaTypbl,
NnpUHMMaemMoe cornacHo ykasaHuam 8.1.30.
8.1.25 [nA >ene3o0eTOHHbIX 3MEMEHTOB, Ha KOTOpble AEWCTBYKT M3rnbarouime

MOMEHTbI ABYX HanpaB/ieHUI 1 NpoaonbHasa cuna (PUCyHoK 8.5), aedopmaumm 6eTOHa Ebmax

N apMmaTypbl €smax B HOPMaJIbHOM CEYEHWM MPOU3BOJILHON (DOPMbI ONPELENsOT U3 PeLLeHNs
cucTembl ypaBHeHMI (8.39) — (8.41) ¢ ncnonb3oBaHeM ypaBHeHWiA (8.29) n (8.30)
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MX:Dll'i_l— Dlz'i‘l‘ D13‘80; (839)
X Iy
1 1 _
My:Dlz'—+ D22'—+ D23'80, (840)
X y
1 1
N =D13'_+D23'_+ DSS'SO; (841)
X y

XKecTKoCTHble xapaktepuctuku Djj (i,j — 1,2,3) B cucTeMe ypaBHeHuin (8.39) — (8.41)
onpesenstT No opmynam

Dy = ; Pyi - Zii - By Vi + % A 25 Egvg (8.42)
Dy, = ; Pvi - Zii - Ep Vi + ZJZ A Z5i By s (8.43)
Dy, = ; Ani - Zoxi - Zoyi - Ep - vii + % Asj - Lsyj Ly Egj Vi (8.44)
Di3 = ; Ai - Zoxi - Ep - Vi + % Asj-Lsj B v (8.45)
Dz =% A Zuyi By Vi +%Asj ZgyEg vy ; (8.46)
Da3 =Zi:Abi~Eb Vi +Zj:Asj “Egj vy - (8.47)

O603HayeHus B (hopmynax — cm. 8.1.23.

8.1.26 [ns >kene306eTOHHbIX 3/IEMEHTOB, HA KOTOPbIE JENCTBYIOT TO/bKO M3rnbaroLime
MOMEHTbI [iBYX HanpasneHuin My n My (Kocoit n3rnb), B ypasHeHun (8.41) npuHumMaroT N=0.

8.1.27 [AnA BHELEHTPEHHO CXaTbIX B MJIOCKOCTM CUMMETPUN MOMEPEYHOro CeyeHus
YKene306eTOHHbIX 3/1EMEHTOB ¥ PacnoNOXeHU ocu X B 3TOW MAOCKOCTU npuHUmaroT My=0 n
D12=D2>=D23=0. B 3TOM Cny4ae ypaBHeHMA paBHOBECUSA NMEIOT BUA:

1
MX:Dll-r—+ Di3-€0; (8.48)

X

N = D13 ‘ri‘f- D33 '80. (849)

X

8.1.28 [na wn3rmbaemblx B MJOCKOCTU CUMMETPUU  MOMEPEYHOro  CeYeHus
YeNne306eTOHHbIX 3/1EMEHTOB W PacnoOXeHUs och X B 3TOM NJIOCKOCTM NpuHUMaroT N=0,
My=0, D12=D2>=D23=0. B 3TOM C/ly4ae ypaBHeH1sA paBHOBECUS UMEIOT BUL:

1 .
My =Dyy-—+Di3-&p; (8.50)
r

X
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1
rX
8.1.29 PacyeT No NPOYHOCTN HOPMa/IbHbIX CEYEHUI BHELEEHTPEHHO CXXaTbIX GETOHHbIX
3/1EMEHTOB MpPW PacroOXeHUN NPOLO/bHON CXXMMAIOLLEA CUbl B Mpeaenax nonepevyHoro
CeYyeHNs anemMeHTa NpPomM3BOAAT M3 ycnosus (8.37) cornacHo ykasaHusam 8.1.24 — 8.1.28,
npuHumas B hopmynax 8.1.25 ans onpegenenns Dij nnowaab apMatypbl Asj = 0.
[na n3rnbaemMbiX M BHELEHTPEHHO CXaTbiX OETOHHbLIX 3/IEMEHTOB, B KOTOPbIX He
[ONYCKatOTCA TPELMHbI, pacyeT MNpPOM3BOAAT C YYeTOM paboTbl pacTAHYTOro 6GeToHa B
ronepeyHoM CEeYEHNN 3N1eMEHTA U3 YCNOBUSA

Ebtmax < Eptult, (8.52)

A€ Eptmax — OTHOCUTENbHAA  fJedopmaums  Hambonee  pacTAHYTOrO  BOJIOKHA  GeTOHa
B HOPM&JbHOM CEYEHWN 3/eMeHTa OT [eiCTBUA BHELUHel  Harpysku,
onpefensemMas cornacHo 8.1.25-8.1.28;

Ebtult — MPEAEIbHOE 3HAaYeHNe OTHOCUTENbHOM AedopMaLumn 6eTOHa NPU PaCTSHKEHUM,
NpUHNUMaemMoe cornacHo ykasaHmam 8.1.30

8.1.30 TlMpeaenbHble 3HAYEHWS OTHOCUTENbHbIX Aedopmaunii 6eToHa Epuir (Ebtult)
MPYHUMAIOT NpW ABY3HAYHOW 3ntope AeopMaumin (CxxaTre U pacTsXKeHUE) B NONepeyHoOM
ceyeHMn GeTOHa anemeHTa (M3rnb, BHELEHTPEHHOE CXaTue WM pacTskeHue C 60/bLIMU
3KCLEHTPUCUTETaMM) PaBHbIMM €b2 (Ept2).

[Mpn BHELEHTPEHHOM CXaTuW WM PacTHKEHUN 3M1EMEHTOB W pacnpefenieHun B
MonepeyHoOM ceyeHUn 6GeTOHa 3neMeHTa [fedopmauuii TONBKO OAHOMO 3Haka npefenbHble
3Ha4YeHNs OTHOCUTENbHBLIX eopMaLmii 6eTOHa Ebuit (Ebtut) ONPESENsoT B 3aBUCMMOCTU OT
COOTHOLLEeHMA fedopMaLii 6eTOHA Ha NPOTUBOMOJOXHbIX FPaHAX CEYEHUS 3/IEMEHTA €1 U €2

(le2|= [e1]) no dhopmynam:

&
Epult = b2 — (€n2 _Sbo)'g_l, (8.53)
2
e e o y.EL
Eptult = €bt2 — (Ept2 — Ebto) o (8.54)
2

e €bo, Ebto, Eb2 M Ent2 — AEHOPMALMOHHbIE MapaMeTpbl PacYeTHbIX [AuarpaMM  COCTOAHUA
6etoHa (6.1.14, 6.1.20, 6.1.22).
MpegensHble 3HaYeHWUs OTHOCMTENbHOW pAedhopmauun apmatypbl Esut MPUHUMAKOT
paBHbIMMU:
0,025 — ana apmatypbl ¢ OU3NYECKUM MPeSeoM TEKYYECTH;
0,015 — ana apmatypbl C YC/I0BHbIM NPeAe/ioM TeKYYEeCTH.

PacyeT Mo NMPOYHOCTU XKeNe300eTOHHbIX 3/IEMEHTOB MpPY AeNCTBUN MOMNEPeUHbIX
cun

OO0LLMe NONO>KEHNS

8.1.31 PacyeT no NpPoYHOCTU >Kene306eTOHHbIX 3/1EMEHTOB NPU AENCTBMAM NOMEepPeYHbIX
CWN MPOU3BOAAT HA OCHOBE MOAENM HAK/TIOHHbIX CEYEHUIA.
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Mpun pacyeTe NO MOAENN HAK/IOHHbIX CEYEHUI JOMKHbI ObiTh 06eCneyeHbl MPOYHOCTb
371EMEHTa N0 NOM0Ce MEXAY HAKNOHHbIMM CEYEHUAMU M HAKTOHHOMY CEYEHMWI0 Ha AeincTBume
MOoNepeyYHbIX CUJI, a TakXKe MPOYHOCTb MO HAKTOHHOMY CEYEHMIO Ha AENCTBYE MOMEHTA.

MPOYHOCTL MO HAKMNOHHOM MNOMOCe XapaKTepusyeTCs MaKCMMa/lbHbIM  3HAYeHUEM
MOMepPeYHON CUMbl, KOTOPOE MOXET BbiTb BOCMPUHATO HAK/IOHHOM MOJIOCON, HaxogsLelcs
Moj BO3M4EVCTBMEM CXKMMAIOLMX YCUAWIA BAOMAb MOMOCHI WM PacTArMBAKOWMX YCUAWUIA OT
MonepeYHOn apMaTypbl, MepeceKaroLLeii HaKNOHHYH nonocy. Mpy 3TOM NPOYHOCTb GeTOHa
onpegenstoT Mo CONPOTVBIEHWIO GETOHA OCEBOMY CXKATWMK C YYETOM B/IMSIHUA CNIOXKHOIO
HanpsXXeHHOr 0 COCTOSIHMS B HAKMIOHHO Nosioce.

PacyeT Mo HaKNOHHOMY CEYEHMIO Ha AeACTBME NONEPEYHbIX CU/T MPOM3BOAAT Ha OCHOBE
YPaBHEHMSI PaBHOBECWUS BHELUHWX W BHYTPEHHUX MOMEPEYHbIX CWM, [LEeNACTBYHOLWMX B
HaK/IOHHOM CeYeHUW C AMHOWA npoekuyuyn C Ha NPOAOSbHYKO OCb 3neMeHTa. BHyTpeHHMe
rMornepeyHble CWMbl BKIKOYAKOT MOMEPEYHYH CW/Y, BOCMPUHNMAEMY0 6ETOHOM B HaKMOHHOM
CEYEHMUN, N TOMEPeYHYI0 CUy, BOCMPUHMMAEMYHKO MepeceKatolieli HakIOHHOe CeyeHue
rMornepeyHon apmatypoil. py 3TOM MOMEepeYHble Cu/ibl, BOCMPUHUMaeMble GETOHOM W
MornepeYHo apMaTypoii, ONPeAeNstoT NO CONPOTUBAEHNAM GETOHA U MOMEPEYHON apMaTypbl
PaCTSHXKEHMIO C YHETOM A/VHbI NPOeKUMN C HAK/IOHHOTO CeYEHUS.

PacyeT N0 HaK/OHHOMY CEYEHWIO Ha [AeCTBME MOMEHTa MPOM3BOAAT Ha OCHOBE
YPaBHEHMS! PaBHOBECUS MOMEHTOB OT BHELUHWX W BHYTPEHHWUX CWJ, [OENCTBYHOLIMX B
HaK/IOHHOM CEeYeHMW C AAVMHONA mpoekuum C Ha NPOAO/IbHYI0 OCb 3/ieMeHTa. MOMeHTbI OT
BHYTPEHHMX CUN BKHOYAOT MOMEHT, BOCMIPYHMAEMbIN NMepeceKatoLLeil HaKOHHOE CeveHmne
NPOAONbHOM  PacTAHYTOM apMaTypoli, W MOMEHT, BOCMPMHUMAEMbIA MepeceKatoLel
HaK/IOHHOE CeYeHne MOMepeyYyHoin apmatypoii. [MMpyu 3TOM MOMEHTbI, BOCMPUHUMAEMbIE
MPOAONbHOW U MOMEpeYHoil apmMaTypoii, ONpeaenstoT Mo COMPOTMBIEHUAM MPOAOSbHOW 1
MONepeYHO apMaTypbl PACTSHXKEHUIO C YYETOM J/IMHBI MPOEKLMM C HAKNOHHOIO CEYEHNS.

PacueT >kene306eTOHHbIX 3/1EMEHTOB M0 Mo/oce Me>K Ay HaKNOHHbIMW CEHYEHNAMN

8.1.32 PacueT mn3rmbaembIX Xene306eTOHHbIX 31EMEHTOB N0 GETOHHONM NOM0CE MEXAY
HaK/TIOHHbLIMY CEeYEHNAMU NPON3BOAAT U3 YCIOBUA

Q<@p;-Ry-b-hy, (8.55)

rae Q — nonepeyHas cusia B HOPMasibHOM CEYEHUMN 3/IEMEHTA,;
(b1 — KO3PMULMEHT, NPUHUMaEMbIA paBHbIM 0,3.

PacueT >Kene3o0eTOHHbIX 3MEMEHTOB MO HAKMOHHLIM CEYEHUsM Ha [AelicTBMe
MonepeyHbIX cun

8.1.33 PacueT wu3rnbaemblX 3/1EMEHTOB MO HAKMOHHOMY CEYEHUHD (PUCYHOK 8.6)
NPOU3BOAAT U3 YCNOBUS:

Q < Qb + st ! (856)

rae Q — norepeyHas cuna B HaKNIOHHOM CeYeHWM ¢ ANMHOW npoekumn C Ha NPoLObHY OCb
aNemMeHTa, onpefensemas 0T BCEX BHELUHWMX CWJ1, Pacro/iOXeHHbIX MO OAHY CTOPOHY
OT paccMaTpvBaeMOro HakK/IOHHOIO CeYeHWs; MNpU 3TOM Y4MTbIBaOT Hambosee
OnacHoe 3arpy>keHue B npejenax HakKIOHHOIO CeYeHNs;
Qb — nonepeyHas cuna, BOCNPUHUMaemas 6eTOHOM B HAK/IOHHOM CeYeHuMu;
Qsw — NonepeyHas cuna, BOCNPUHMUMaeMas NnornepeyHon apmMaTyport B HAKNOHHOM CEYEHUN.
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MonepeuHyto cuny Qp onpeaenstoT Nno gopmyne

Ryt b -hg
Qy =2 =0 (8.57)

HO NMPVYHUMAOT He 6onee 2,5R,; -b-hy 1 He meHee 0,5Ry; -b-hy;
Qb2 — KOIPPULMEHT, MPUHUMAEMbIN paBHbIM 1,5.

e - 4 - - .-:.&:h
/ Qi: e o G

PUCYHOK 8.6 — CxeMa YCUINiA Npu pacyeTe »ene306eTOHHbIX 3/1eMEHTOB M0 HAK/IOHHOMY
CEYEHMI0 Ha fIeliCTBME MOMePeUHbIX CU

Yeunue Qsw ANS MOMEPeYHON apmMaTypbl, HOPMabHOW K NMPOAONbHOWM OCK 3M1EMEHTA,
onpeaensitoT no opmyne

Qsw = Ps s - C, (8.58)

rAe @sw — KOAPMULMEHT, MPUHUMaEMBbI paBHbIM 0,75;
Qsw — YCW/IE B MOMEPEYHON apMaType Ha eAVHULLY A/IMHbI 3/IEMEHTA, paBHOE

TR (8.59)

Osw S,
PacueT npou3BOASAT ANA psiaa PacrnonoOXeHHbIX MO AJIMHE 3MeMEHTa HaK/IOHHbIX
CEeYeHNin Npu Hanbonee onacHom AIMHe NPOEKLNN HaKMOHHOIO ceveHns C. Mpu sToM ANnHY
npoekummn C B hopmyne (8.58) npmHumaroT He meHee 1,0 ho n He 6onee 2,0 ho.
JonyckaeTcs Npovn3BOAUTb PacyeT HaK/IOHHbIX CEUYEHWMI, He paccmaTpyBas HaK/IOHHbIE
CeYeHuns npu onpeaeneHnn NOMNepPeyHon Cunbl OT BHELLIHE HarpysKu, 13 ycroBus

Q1 < Qpg +Qsw (8.60)
rae Qi — NOMnepeyHas cuna B HOPMaIbHOM CEUYEHWM OT BHELLIHEN HarpysKu;

Qp1 =0,5Ry; -b-hy; (8.61)

st,l =gy o - (8.62)

Mpwn pacnonoXeHN HOPMaSIbHOrO CeYeHUS, B KOTOPOM YYUTbIBAKOT MOMEPEYHYHO CUy
Q1, B6/IM3N OMopbl Ha paccTosHUM a MeHee 2,5ho pacuet u3 ycnosus (8.60) npoussogaT
YMHOXas 3HaveHusi Qp1, onpegensemble no copmyne (8.61), Ha KO3IPMUUMEHT, paBHbIN
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_Z/E , HO NMPUHNUMAIOT 3HaYeHe Qo1 He Gonee 2,5Rut-bho.
alMg

[Mpn pacnonoXXeHMn HOPMabHOro CeYeHUs, B KOTOPOM YUYUTbIBAKOT MOMEPEYHYO CUy
Q1, Ha paccTosHUN a MeHee ho pacyeT mn3 ycnosus (8.60) NPoM3BOAAT, YMHOXas 3HaYeHKe
Qsw,1, ONpeaensemoe no gopmyne (8.62), Ha KOAPPULMEHT, paBHbIA a/ho.

MonepeyHyto apmaTypy YUUTbIBAKOT B pacyeTe, eCnn COb/I0AaeTCs YCIoBUE

gow= 0,25Rp, b

MOXHO yunTbIBaTb MOMEPEYHYHO apMaTypy 1 MNPy HEBBIMOHEHWUMW 3TOTFO YCNOBUS, eC/K
B ycnosum (8.56) npuHMmatb

Qp =4¢p; NG -Ggy / C .

o . s
LLlar nonepeyHoi apMaTypbl, Y4NTbIBAEMOI B pacyeTe, h—W [O/MKeH ObITb He GO/bLUE
o

snaverms memax _ RoD-fo
ho Q

Mpn OTCYTCTBMM MOMEPEYHON apmMaTypbl WM HapyleHUW YKas3aHHbIX BblLle
TpeboBaHWI, a Takxke npuBefeHHbIX B 10.3 KOHCTPYKTMBHbIX TpebOBaHMIA pacyeT
NPOM3BOAST M3 ycnosuii (8.56) nnm (8.60), npuHnMas yemnms Qsw UM Qsw,1 PaBHbIMU HYJHO.

MorepeyHas apmaTtypa [AO/DKHAa  OTBeYaTb  KOHCTPYKTMBHbIM  TPebOBaHWAM,
npveegeHHbIM B 10.3.

8.1.34 BnnsHMe CKUMAIOLLMX U PacTArMBatoLLMX HaMpsXKeHW Npy pacyeTe No nonoce
MEXJY HaK/MOHHbIMW CEYEHWAMMU W MO HAKNOHHBIM CEeYeHUAM ChefyeT Y4WTbiBaTb C
MOMOLLbIO KO3(P(MLMEHTA (n, HA KOTOPbI YMHOXAIOT NpaByto YacTb ycnosuii (8.55), (8.56)
nnu (8.60).

3HaueHns KoathULMEHTA @n MPUHMMAIOTCS PaBHLIMU:

c
14+ —P npn 0 < 6cp < 0,25Ry;

Ry
1,25 npu 0,25Rp < 6ep < 0,75Rp;

o
5.( _ﬂ) npm 0,75Rs < 6ep < Ro;
Ry
Ot
_—t npn 0 < ot < 2Ry,
2R, p t bt

e ocp — CPeHee CXKUMaKoLee HanpshkeHne B GeTOHe OT BO3AENCTBMA MPOAOSbHBLIX CW,
NPVHYMAEMOE  MOMOXUTENbHLIM.  BeNnunMHy Gcep NPUHMMAIOT  KaK  CpefHee
Harnps>KeHne B CEYEHUN 3/1EMEHTA C YYETOM apMaTypbl.

ot — CpefHee pacTArvBaroLLee HanpshkeHre B 6eTOHe OT BO3AENCTBMA NPOAO/bHLIX CU,

NMPUHNMAEMOE NONOXUTENbHBIM.

BennunHbl oep M ot MPUHUMAKOT Kak CpeAHue HanpsXeHUs B CEeUYEHUAX 3/1eMEHTOB.

[lonyckaeTca BeMYMHbI Gep W ot ONpeaenaTb 6e3 ydyeta apmatypbl MpU COAepPXKaHUU

NPOAONbLHON apmatypbl He 6onee 3 %.
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PacueT >Kene300eTOHHbIX 31EMEHTOB MO HaK/NOHHbIM CEYEHMsIM Ha ,U,ef/JICTBl/Ie
MOMEHTOB

8.1.35 PacueT >kene306eTOHHbIX 3/IEMEHTOB MO HAKNOHHLIM CEYEHMSIM Ha [eicTBue
MOMEHTOB (PUCYHOK 8.7) Npoun3BOAAT U3 YC/OBUSA

M <M +Myg,, (8.63)

raoe M — MOMEHT B HaK/OHHOM CeYeHMM C [/IMHOW npoekumn C Ha NPOLO/bHYK OCb
a/leMeHTa, onpeAensieMblil OT BCEX BHELLUHMX CUJI, PacrofIOXEHHbIX MO OfHY CTOPOHY
OT paccMaTpmBaeMOro HakK/IOHHOI0 CeyveHus, OTHOCUTENIbHO KOHLA HaK/IOHHOMo
ceyeHnsa (Touka 0), NPOTMBOMOMOXHOIO KOHLY, Y KOTOPOro pacnosnaraercs
npoBepsiemMas NPOAO/bHAsA apmaTtypa, MCMbITbiBaloLWas pacTsXeHne OT MOMeHTa
B HAK/IOHHOM CeYeHuM; Mpy 3TOM YYUTbLIBAKOT Hambosee OrnacHoe 3arpy)keHvie
B npejenax HakNOHHOIo CeYeHus:;
Ms — MOMEHT, BOCMPUHMMAEMbI NPOAONLHOW apMaTypoi, MepeceKkarollell HaKNoHHOe
ceyeHune, OTHOCUTE/bHO MPOTMBOMOIOXKHOIO KOHLA HaK/IOHHOTO cedeHms (Touka 0);
Msw — MOMEHT, BOCMPUHMMAEMbIA MOMNEPEYHON apMmaTypoi, MepeceKkaroLleli Hak/IOHHOoe
ceyeHne, OTHOCUTE/NbHO MPOTUBOMO/IOXKHOIO KOHLA HaK/IOHHOIO ceyeHuns (Touka 0).
MomeHT Ms onpesenstoT no opmyne
M, =N -z, (8.64)
roe Ns—ycunve B MNPOAOSIbHOM  pacTAHYTOW apmatype, MNPUHMMAEMOe paBHbIM RsAs,
a B 30He aHKepOoBKM onpeaensemoe cornacHo 10.3.21-10.3.28;
Zs — NN1eY0 BHYTPEHHe napbl CUN; JONYCKaeTes NpuHUMath zs =0,9ho.
MoMeHT Msw 415 MOMepeyHo apMaTypbl, HOPMasIbHOM K NPOAO/LHOW OCK 3/1eMEHTa,
onpeaensoT no gopmyne

Msw =0,5-Qgy-C (8.65)

rae Qsw — ycunve B NonepeyHolr apmaType, NpUHUMaeMoe paBHbIM Qsw - C;
Qsw — onpeaenatoT no opmyne (8.59), a C npuHumatrot B npegenax ot 1,0 ho go 2,0 h.
PacueT Npou3BOAAT 419 HAK/TOHHBLIX CEYEHWUIA, PACMONOXEHHbIX MO [/IMHE 3/1eMEHTa Ha
ero KOHLEBbIX y4acTkax U B MecTax 06pbiBa NPOA0/IbHON apMaTypbl, Npu Hanbosee onacHoi
AJIMHE MPOEKLMIN HAaKOHHOTO cedeHns C, MPUHMMAEMON B YKa3aHHbIX BbiLLE Npeaenax.
[lonyckaeTca Npou3BOAUTL PacyeT HaK/IOHHbIX CeYeHWN, NpUHUMas B ycnosun (8.63)
MOMEHT M B Hak/MOHHOM CeYeHUW NpuW AvHe Npoekumn C Ha NPOAOSbHYI0 OCb 3/IEMEHTA,

pasHoWi 2,0 ho, @ MOMEHT Msw — paBHbIM 0,50, - hg.
'l'rl||_
[ p——— % e
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PUCYHOK 8.7 — CxeMa YCU/INiA NPy pacyeTe Xene306eTOHHbIX 3/1eMEHTOB M0 HAK/IOHHOMY
CEYEHMIO Ha [ielicTBIE MOMEHTOB
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PacyeT no npoyHoCcTU YKene300eTOHHbIX 3/1EMEHTOB npn ,D,GVICTBVIVI KPyTALWNX
MOMEHTOB

OO6LLmMe NONo>KeHNs

8.1.36 PacyeT MO NPOYHOCTM XKeNe300ETOHHLIX 3/IEMEHTOB  MPAMOYrO/IbHOro
MOMEepPeYyHOro CeYeHUs Ha JelCTBME KPYTALLMX MOMEHTOB MPOM3BOAAT Ha OCHOBE MOAENN
MPOCTPAHCTBEHHbIX CEYEHUIA.

Mpn pacyeTe MO MOAENM MPOCTPAHCTBEHHbLIX CEYEHWI paccMaTpuBalOT CeyeHus,
06pa3oBaHHble HAK/MIOHHbIMW OTpe3kamy MpAMbIX, CMefylowWwyMn Mo TPeM PacTAHYTbIM
rpaHsAM 3/7eMeHTa, M 3aMblKaloLWMM OTPE3KOM MPAMOW MO YeTBEPTOM CKaToW rpaHu
aNleMeHTa.

PacueT »xen1e306eTOHHbIX 3/1EMEHTOB Ha [eliCTBME KPYTALLMX MOMEHTOB MPON3BOAAT MO
MPOYHOCTN  3/MIEMEHTA MeXAy MPOCTPaHCTBEHHLIMU  CEYEHMAMW W MO MPOYHOCTU
MPOCTPAHCTBEHHbIX CEYEHUIA.

[MpoOYHOCTL MO 6EeTOHY MeXAy MPOCTPAHCTBEHHBLIMU CEYEHUSMU XapaKTepusyeTcs
MaKCUMa/IbHbIM 3HAaUYEHMEM KPYTALEro MOMEHTa, OMNpeAensiemMbiM MO COMNPOTUB/IEHNIO
0eToHa O0CEBOMY OCXaTWO C YYETOM HanpsXXeHHOro COCTOAHMSA B OETOHe Mexay
MPOCTPaHCTBEHHBLIMU CEYEHUAMMU.

PacyeT N0 NPOCTPAHCTBEHHBLIM CEYEHWSM MNPOM3BOAAT HA OCHOBE YpaBHEHMWIA
paBHOBECUSA BCEX BHYTPEHHUX U BHELLHWX CU/T OTHOCMTE/IbHO OCK, PACMONIOXEHHON B LIEHTpe
CXKaToM 30Hbl MPOCTPAHCTBEHHOIO CEeYeHUs 3NeMeHTa. BHYTPeHHMEe MOMEHTbI BK/IHOYAKOT
MOMEHT, BOCMPUHUMAaEMbIVi apMaTypoii, CneaytoLleil BAOb OCU 3/1eMeHTa, U apmaTypon,
crefytoleli nonepek OCW  3/1EMEHTa, Mepecekaroleid MPOCTPAaHCTBEHHOE CeuveHue W
pacroOXeHHOW B PacTAHYTOM 30He MPOCTPAHCTBEHHOIO CEYEHWUA W Yy PacTAHYTOM rpaHu
3/1eMeHTa, NPOTUBOMOJIOXKHON CXATOW 30HE MPOCTPAHCTBEHHOIO CeveHus. Mpu 3TOM ycunms,
BOCMPUHMMAEMble apMaTypoi, OMNpeLenstoT COOTBETCTBUKD MO  PacyeTHbIM 3HAYEeHMAM
COMPOTUBNEHUSA PACTSHKEHNIO NPOAO/BHOW U NONepPeYHOl apmaTypsbl.

Mpw pacuyeTe paccmaTprBatoT BCE NONOXEHWSA MPOCTPAHCTBEHHOMO CeYeHUs, NPUHMMan
CXKaTYH 30HY NMPOCTPAHCTBEHHOIO CEYEHUS Y HUDKHE, GOKOBOI 1 BEPXHEN IpaHei afemMeHTa.

PacyeT Ha COBMECTHOe [eNCTBME KPYTALWMX U M3rMbarowmx MOMEHTOB, a Takxke
KPYTALWMX MOMEHTOB U  MOMEPEYHbIX CWUA  MPOU3BOAAT  UCXOAA W3 YpaBHEHWI
B3aVMMOZENCTBUA MeXY COOTBETCTBYIOLLMMW CUNOBLIMU (hakTopaMu.

PacueT Ha AelicTBIe KPY TALLEro MOMeHTa

8.1.37 PacyeT NO MNPOYHOCTU 3NEeMEHTa MeXAy MPOCTPAHCTBEHHbLIMU CeYeHUAMU
MPOW3BOAAT U3 YCN0BUS

T <0,1R, -b%-h, (8.66)

rae T — KPYTALWMIA MOMEHT OT BHELUHMX HAarpy3oK B HOPMaJlbHOM CEYEHWUW 3/IEMEHTE;

b 1 h — MeHbLUNIA 1 60NbLLNIA pa3Mepbl COOTBETCTBEHHO NOMEPEUYHOr0 CEYEHNS 3/IEMEHTA.
8.1.38 PacuyeT no NpoOYHOCTV MPOCTPAHCTBEHHbIX CEYEHWUI MPOU3BOAAT M3 YCOBUS

(pucyHok 8.8)

T<T, +T,, (8.67)
SW S

roe T — KpyTALWWIA MOMEHT B MPOCTPAHCTBEHHOM CEUYEHMM, ONpPeaensieMblii OT BCEX BHELLHUX
CUN, PacnosiOXKeHHbIX MO OAHY CTOPOHY NPOCTPAHCTBEHHOIO CEUEHUS;
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Tsw — KPYTSALWMIA MOMEHT, BOCMPUHMMAEMbIAi apMaTypoii MPOCTPAHCTBEHHONO CeYeHus,
PacrosIOXKeHHOM B MOMNepeyHOM Mo OTHOLLEHUIO K OCU 3/IEMEHTA HarnpaBneHuu;
Ts — KpYTALWIA MOMEHT, BOCMPUHMMAEMbIA apMaTypoil MPOCTPAHCTBEHHOFO CeYeHus,
PacrosiOXKeHHO B NPOA0/IbHOM HanpaBneHnH.

PYCYHOK 8.8 — CxeMbl YCUNNIA B MPOCTPAHCTBEHHbIX CEUEHMSIX MPU pacyeTe Ha AeiicTBue
KPYTALLEro MOMEHTa

3HayeHMe COOTHOLLEHUS MEXAY YCUMSAMU B MOMEPEYHON M NPOAO/bHON apMaType,
YUMTbIBaEMOE B YCNOBUM (8.67), MpUBELEHO HUXKE.
KpyTAwwmin MOMeHT Tsw ONpeaenstoT no gopmyrne

Tsw =0,9Ng, - Z;, (8.68)
a KpyTALWMIA MOMEHT Ts — Mo hopmyrie
TS=O,9NS%-22, (8.69)

rae Nsw — yCunve B apmaType, PacrosioXeHHoii B MornepeyHoM HanpaBieHnu; Ans apMaTypsl,
HOPMasIbHOV K MPOAO0/LHON OCK 3neMeHTa, yeune Nsw onpeaensitoT no gopmyre
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Nsw =0Osw1- Csw' (8-70)
Osw,1 — YCUJTNE B aTol apmMmatype Ha EGUHNLLY O/INHbI 31IEMEHTAQ,
R. .
Osw1 = o Aous , (8.71)
: Sy

Asw,1 —NNOWWAAL CEYEHUSI apMaTYpbl, PacriofoXXeHHOl B MornepeYHoOM HanpaBneHni;
Sw — LLar 3Toii apmaTypbl;
Csw — A/IMHA NPOEKLMM PaCTAHYTON CTOPOHbI MPOCTPAHCTBEHHOIO CEUYEHUs! Ha NPO/O/bHYHO
0Cb 3/1EMEeHTa

Cqw=9-C, (8.72)

8 — KO3(PMULMEHT, YUMTbIBAOLLINIA COOTHOLLIEHWE Pa3MepOB MOMEePeYHOro ceveHns
Zz
§=—t —; (8.73)
2-2,+24
C — [/IMHa NPOEKLMK CXKaTol CTOPOHbI MPOCTPAHCTBEHHOIO CEYEHWS Ha MPOAO/bHYIO OCb
3/1IEMEHTA,

Ns — ycunvie B Npof0NibHON apMaType, pacrosioKeHHON Y paccMaTpUBaeMoii rpaHu aieMeHTa

Ns =Ry 'As,l; (8.74)

As1—Nnoulaab ceyeHUs NPOAO/bHOM apmaTypbl, PacrofioXeHHOW Y paccmMaTpUBaemoi
rpaHn aNeMeHTa;
Z1 W Zp — A/IMHA CTOPOHbI MOMEPeYHOro CeYeHWst Yy PacCMaTpuBAaEMOi pPacTSHYTOM FpaHm
371eMeHTa 1 A/IMHa IPYroii CTOPOHbI NMOMepPeYHOro CeYeHMs 3NeMeHTa.

qsw,l ' Zl

CooTHoOLLEHME npuHUMaloT B npegenax ot 0,5 go 1,5. B Tom cnyyae, ecnu

s sl

Osw1Z1

3HayeHNe BbIXOAUT 3a YKa3aHHblE TMpPEAE/bl, B pPaCyETE Y4YUTbIBAKOT TakKoe

s'As,l

qSW,l ’ Z1

KOMIMYEeCTBO apmaTypbl (MPOAO/LHOI WM MOMEPEYHOI), NP KOTOPOM 3Ha4eHue
Rs 'As,l
0Ka3bIBa€TCA B YKa3aHHbIX rnpejenax.
PacueT Npon3BoAsT AN psaa NPOCTPAHCTBEHHbIX CEYEHWIA, PACMONOXEHHbIX MO A/NHE
INEMEHTa, Mpn Hanmbonee onacHom ONNHE TIPOoEKUUN NPOCTPaAHCTBEHHOIO CeYeHUA C Ha

MPOAONbLHYIO OCb 3nemMeHTa. Mpun 3ToM 3HadYeHne C NpUHUMAtOT He 6onee 2-Z,+Z1 1 He 6onee

2
N3

[lonycKaeTcs pacyeT Ha [eiiCTBME KPYTALLEro MOMeHTa NPOU3BOAUTD, He paccMaTpuBas
MPOCTPAHCTBEHHbIE CEYEHMS MPU ONpeaeneHnN KPYTALLEro MOMEHTA OT BHELLHE Harpysku,
13 YCNOBUS

Ty <Tgy1+Ts1, (8.75)

roe Ti— prTFILLI,VIVI MOMEHT B HOPMa/IbHOM CEYEHUN INNEMEHTA,
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Tsw,1 — KPYTALLMIA MOMEHT, BOCNPUHUMAEMBbIA apmaTypow, PacnooXeHHOM
Y paccMaTpvBaemMoii rpaHv a5ieMeHTa B NonepeyHoM HarnpasieHUn, 1 onpesensieMblin
no gopmyne

Tow1 = Osw1-0-Z1-Z5; (8.76)

Ts1 — KPYTAWMIA  MOMEHT, BOCMPUHUMAEMbIA NPOAO/LHON  apMaTypol, pPacnooXeHHOM
y paccMaTpMBaeMoii rpaHun 31eMeHTa, 1 OnpeaensieMblil no opmyne

Ts1=0,5R;-Ag1-Z,. (8.77)

qSW,l ’ Zl

CooTHoOLLEHME NMPUHNMAKOT B YKa3aHHbIX BbiLLE npeaenax.

s'As,l
PacueT npous3BOAAT A4 psfa HOPMa/bHbIX CEYEHWI, PAacrONIOKEHHBbIX MO A/MHE
3N1eMeHTa, 411 apMaTypbl, PACNOIOXEHHOW Y KaXKA0M pacCMaTpUBaeMOii rpaHn 3/1eMeHTa.
Mpn  [LeiCTBAM  KPYTAWMX MOMEHTOB  CrefyeT Ccob6ntofaTb  KOHCTPYKTUBHbIE
TpeboBaHus, npueefeHHble B 10.3.

PacueT Ha coBMeCcTHOe lEl,el\/’ICTBl/Ie KPYTALLETO N VI3I'VI6&POLIJ,€I'O MOMEHTOB

8.1.39 PacuyeT N0 MNPOYHOCTU 3NEMEHTA MeXAY MNPOCTPAHCTBEHHLIMU CEYEHUAMU
npomn3BoaAT cornacHo 8.1.36.
8.1.40 PacyeT no NpoYHOCTM NPOCTPaHCTBEHHOIO CeYeHNsa NPOoU3BOAAT U3 YCNOBUS

2
T<T, 1—[%} , (8.78)
0

roe T — KpYTALWMA MOMEHT OT BHELLUHEN Harpy3kv B MPOCTPAHCTBEHHOM CEYEHUN;
To — NpefenibHbIN KPYTALWMIA MOMEHT, BOCMPUHMMAEMbIA NPOCTPaHCTBEHHbLIM CEYEHUEM;
M — n3rnbatoLLuii MOMEHT OT BHELLUHEN Harpy3ku B HOPMasilbHOM CEYEHUN;
Mo — npesenbHbI N3rnéaroLwmii MOMEHT, BOCMIPUHUMAEMbI HOPMasibHbIM CEYEHUEM.

Mpn pacyeTe Ha COBMECTHOe [elCTBME KPYTALLEro M u3rnbatowero MOMEHTOB
paccMaTpuBalOT MPOCTPAHCTBEHHOE CEYeHWEe C PacTAHYTOW apMmaTypol, PacnofioXeHHON y
rpaHu, pacTAHYTOW OT M3rnbatoLlero MOMeHTa, T.e. Y rpaHu, HOPMaIbHOM K MIOCKOCTM
[EeNCTBMA N3rnbaroLLero MOMeHTa.

KpyTAWwmin MOMEHT T OT BHELUHE Harpysku OnpefenstoT B HOPMaSbHOM CEYeHUM,
pacronoXeHHOM B cepefjuHe AMHbI Npoekuyun C BAOMb NPOAO/LHON OcK 3f1ieMeHTa. B aTom
YK€ HOPM&/IbHOM CeYeHUM OMpeaenstoT N3rndatoLLMin MOMEHT M OT BHELLHER Harpy3Ku.

MpesfenbHblA KPYTAWMA MOMEHT To OMpefenstoT cornacHo 8.1.37 1 npuHUMatoT
paBHbIM MpaBoi 4acTu ycnosusa (8.67) (paBHbIM Tsw+Ts) AN paccMaTpUBaemoro
MPOCTPaHCTBEHHOI0 CEYEHUS.

MpesenbHbI n3rnbarowunii MoMeHT Mo onpesenstoT cornacHo 8.1.9.

JonyckaeTca Ans onpeaeneHns KpyTAaWwmMX MOMEHTOB UCMO/b30BaTh ycnosue (8.75). B
9TOM C/lydae KpyTAWMA MOMeHT T=Ti ¥ wu3rnbaowyii MOMeHT M onpefensioT B
HOPM&/IbHBLIX CeYeHUAaX Mo AAMHe 3fiemeHTa. B paccmaTpuBaemMoM HOPMaSIbHOM CeyvyeHWUu
NpeaesbHbIN - KPYTALWMIA MOMEHT MNPUHMMAOT paBHbIM MpaBoM 4actu ycnosus (8.75)
(Tsw,1+Ts,1).
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MpesfenbHbliA M3rnbarowmini- MoMeHT Mo OnpeaenstoT A8 TOro e HOPMasbHOro
CeyeHus, Kak Obl/10 yKa3aHo BblLLe.

Mpn COBMECTHOM [eNCTBUM KPYTALLMX U M3rMbaroLLmx MOMEHTOB C/iedyeT cobnofatb
pacyeTHbIE N KOHCTPYKTMBHbIE TpeboBaHUs, npuBeaeHHble B 10.3 1 8.1.38.

PacueT Ha coBMeCcTHOe lEl,el\/’ICTBl/Ie KPYTALEToO MOMEHTA U l'IOl'IGpG‘-IHOVI CUNbI

8.1.41 PacyeT NO NPOYHOCTU 3/1eMeHTa MeXAY MPOCTPAHCTBEHHLIMU CeYeHUAMU
NPOW3BOAAT U3 YCN0BUS

Q
T<T,(1-—=), 8.79
<To( Qo) (8.79)

rae T — KPYTALWMIA MOMEHT OT BHELUHE HArpy3ku B HOPMa/lbHOM CeYeHUM;

To— NpeaenbHbll  KPYTAWMIA ~ MOMEHT,  BOCMPUHUMAEMbIA  3/1IEMEHTOM  MeXay
NPOCTPAHCTBEHHBLIMA  CEYEHUAMU W NPUHMMAEMbIA  PaBHbIM MPaBOM  4acTu
ycnosus (8.66);

Q — nornepeyHas cuia OT BHELLHE Harpy3Kku B TOM XK€ HOPMa/lbHOM CeYeHUU;

Qo — NpefenbHast NornepeyHass cuna, BOCMpuUHMMaemass GETOHOM MeXAy HaKMIOHHbIMY
CeYeHMsIMM 1 NPUHMMaeMas paBHOM NpaBoi vacTun ycnosus (8.55).

8.1.42 PacyeT No NPOYHOCTN MPOCTPAHCTBEHHOIO CEYEeHWA NPOU3BOAAT U3 YCNOBUA

(8.79), B KOTOPOM MPUHUMAIOT C/ieAyHoLLMe BETMUNHBI:

T — KPYTALLMIA MOMEHT OT BHELLHEW Harpy3Kun B NPOCTPaHCTBEHHOM CeYeHUM;

To — NpegenbHbIiA KPpYTALWMIA MOMEHT, BOCMIPUHMMAEMbIA MPOCTPAHCTBEHHbIM CEYEHUEM;
Q — nonepeyHas cuna B HAKIOHHOM CeYeHWN;

Qo — NpefenbHasa nonepeyHas cuia, BOCNPUHNUMaEMast HaK/IOHHbIM CEYEHUEM.

Mpy pacyeTe Ha COBMECTHOE [eNCTBME KPYTALLEro MOMEHTa M MNONepevyHor Cubl
paccMaTpuBatoT MPOCTPAHCTBEHHOE CEYeHWMe C PacTAHYTOM apmaTypoid, PacroioKeHHON y
O[lHOW W3 rpaHel, pacTAHYTOM OT MOMNEPEYHON CUMbI, T.€. Y FpaHK, NapannesbHOM Na0CKOCTM
[eiCTBNA NonepevHor CUnbl.

KpyTawmii MOMeHT T OT BHELUHEN Harpy3ku OnpefenstoT B HOPMa/bHOM CeYeHUW,
pacnosioKeHHOM B cepeauHe AvHbl C BLONb NPOAOSbHOM OcK 3nemeHTa. B TOM XKe
HOPMa/IbHOM CeYeHWM ONpPeAensatoT NonepeyHyro cuny Q OT BHELLHEN HarpysKu.

MpefenbHbIA KpyTAWNUA MOMEHT To ornpegenstoT corfiacHo 8.1.38 v npuHUMaroT
paBHbIM MpaBol u4acTu ycnosus (8.67) (paBHbIM Tsw+Ts) ANd  paccMaTpyMBaemoro
MPOCTPaHCTBEHHOrO CEYEHMS.

MpenencHyo nornepeyvHyro cuny Qo onpefenatoT cornacHo 8.1.33 M npuHUMaloT
paBHO npasol Yactu ycnosus (8.56). MNpu aTOM cepefuHy A/IMHbI MPOEKLUM HAKIOHHOMO
CeYyeHns Ha NPOAOJIbHYKO OCb 3/1eMeHTa pacnonaraloT B HOPMa/lbHOM CeYeHUN, MPOXOAALLEM
yepes CepeavHy [AJIMHbI MPOEKUMU NPOCTPAHCTBEHHOrO CeYeHWs Ha MPOAO/bHYHO OCb
aNleMeHTa.

JonyckaeTca ana onpefeneHns KpyTAWwmMX MOMEHTOB MUCMOMb30BaTh ycnosue (8.75), a
A1 ONpefeneHns rnonepeyHbix cun — ycnosme (8.60). B aToM cnydae KpyTAWMA MOMEHT
T=T1 n nonepeyHyro cuny Q=Qi OT BHELIHEN Harpysku OnNpefenstoT B HOPMa/IbHbIX
CeyeHMsIX MO A/IMHe 3fiemMeHTa. B paccmaTpvBaeMOM HOPMa/bHOM CeYeHWUW MpefesibHbIi
KPYTAWMA MOMEHT To NPMHUMAOT paBHbIM MpaBoO YacTu ycnosus (8.75) (paBHbIM
Tsw,1+Ts1), @ NpeaensHyro nonepeyHyto cuny Qo B TOM Xe HOPMasIbHOM CeYeHUU MPUHUMaKOT
paBHOW npaBoi YacTu ycnosus (8.60) (paBHOM Qp1 +Qsw,1).
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Mpy COBMECTHOM [EWCTBMM KPYTALIMX MOMEHTOB W MOMEPEYHbIX CUN  chefyeT
co6/of1aTh pacyeTHbIE N KOHCTPYKTUBHbIE Tpe6oBaHUs, NpuBefeHHble B 10.3.

PacueT >e/1e306eTOHHbIX 3/IEMEHTOB Ha MECTHOe CXaTue

8.1.43 PacueT >ene306eTOHHbIX 3/IEMEHTOB Ha MECTHOe CXaTue (CMATKE) NPOn3BOAAT
npy LeCTBAN CXXMMALOLLEIA CUMbI, MPUNOXKEHHOW Ha OrPaHWYeHHOM NOLWAaAN HOPMa/IbHO K
MOBEPXHOCTU  XKene306eTOHHOro  3nemMeHta. [lpM  3TOM  YUYMTbIBAKOT  MOBbILLEHHOE
COMPOTMBNEHUNE CXKaTuUo BeTOHa B Mpejenax rpy3oBoi nnowaan (N1owanm cMaTuns) 3a cuert
00BLEMHOr0 HanpsXKeHHOro COCTOSHUA 6eTOHa Mof rpy30BO MNOWAAbH, 3aBuUCsLlee OT
pacnonoXeHns rpy30BOWA NIOLLAAN HA MOBEPXHOCTU 3/IEMEHTA.

Mpn  HaMuMM  KOCBEHHON apmMaTypbl B 30HE MECTHOIO CXaTusi  YUYUTbIBAIOT
[OMNO/HATENbHOE MOBbILLEHME CONPOTUBNEHUA CXKaTUI0O 6ETOHA NOA rpy30BOi NIOLWaAbIO 3a
CYeT COMPOTUB/IEHNSA KOCBEHHON apMaTypbl.

PacueT 3/1eMEHTOB Ha MeECTHOe CXaTuWe Mpu OTCYTCTBMM KOCBEHHOW apMmarypbl
NPOM3BOAST cornacHo 8.1.44, a Npn HaMuMM KOCBEHHOW apMaTypbl — cornacHo 8.1.45.

8.1.44 PacuyeT 3/1eMEHTOB Ha MECTHOEe CXaTue Mpu OTCYTCTBMM KOCBEHHOW apMaTypbl
(pvcyHOK 8.9) Npon3BOAAT U3 YC/I0BUSA

N <y-Rpjoc Ao loc (8.80)

rae N — MeCTHasi COKMMatoLLas cua OT BHELLHel Harpysku;
Ab loc — NIOLWWAAL NPUIOXKEHNS CKMMAtOLLEN Cuabl (N0Waab CMATHSR);
Rb,loc — paCYeTHOE COMPOTUBNEHNE GETOHA CXKATUIO MPY MECTHOM [EACTBUM CXXMMatOLLEN
CUnbl;
W — KOAPMUMEHT, MpUHMMaeMblii paBHbiM 1,0 npu paBHOMepHOM K 0,75 npwu
HepaBHOMEPHOM pacnpefeneHn MeCTHOM Harpy3Kku no nNaoLagm CMAaTus.
3HaueHwue Ry ioc ONPesenstoT rno opmyre

Roloc = @b - Ry, (8.81)

rae @b — KO3hPUUMEHT, onpesensieMblin no popmyne

¢, =0.8- (8.82)

HO NPUHUMaeMbIi He 6onee 2,5 1 He meHee 1,0.
B hopmyne (8.82):
Ab max — MaKCUMasibHaa pacyeTHaa NioLwaab, yctaHaBnmsaemas no cnegyowmm npasuiam:
LIEHTPbI TAXKECTU niowanei Ap joc Y Abmax COBMALAIOT;
rpaHnLbl PaCYeTHON Mowaan Apmax OTCTOAT OT KO0 CTOPOHbI NoWaan Ap,joc Ha
PaccTosHUW, PaBHOM COOTBETCTBYIOLLEMY pasMepy 3TUX CTOPOH (PUCYHOK 8.9).
8.1.45 PacyeT 3/eMEHTOB Ha MECTHOe CXKaTue Npu HaJMyMnm KOCBEHHOW apMaTypbl B
BUZe CBapHbIX CETOK NPOM3BOAAT U3 YCNOBUSA

N <Ry, 1oc* Ap,loc: (8.83)

rAe Rosloc — NPVMBEAEHHOE C Y4YeTOM KOCBEHHOW apmaTtypbl B 30HE MECTHOro CXaTus
pacyeTHOe COMPOTMBNEHNE BETOHA CXaTWIO, ONpesenseMoe no gopmyne

Rbs, 1oc = Rb, loc + 2'(Ps,xy : Rs,xy "M xy- (8.84)
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a — BA@ OT KpaeB 3N1eMeHTa; 6 — No BCEel LIMPVHe 3/1EMEHTa; B — Yy Kpaa (Topua) 3sieMeHTa No BCei ero
LUMPWHE; T — Ha YTy 3NeMEHTa; [, — Y OAHOr0 Kpas 3/1IEMEHTa; e — B6/IM3M OHOT0 Kpas 3NeMeHTa.
1 — 3neMeHT, Ha KOTOpbI [eNCTBYeT MeCTHas Harpyska;, 2 — niowaib CMATUA Aploc; 3 — MakCcUMasibHas
pacuyeTHas naowagb Apmax; 4 — LEHTP THKECTU NNOLWAAENA Apioc Y Apmax; 5 — MUHUMabHas 30Ha apMMPOBaHUA
ceTKamu, Npy KOTOPOI KOCBEHHOE apMUPOBaHKE YUUTLIBAETCS B pacyeTe

PUCYHOK 8.9 — CxeMbl NS pacyeTa 3/IEMEHTOB Ha MECTHOE CXKaTue MPY PacrooXKeHNM MECTHO
HarpysKu

3[ech s xy — KOADULMEHT, onpeensiemblii no gopmyne

Ab,loc,ef .
Ab,loc

Abloc.ef — NNIOWAAb, 3aK/THOYEHHAs BHYTPU KOHTypa CETOK KOCBEHHOr0 apMuMpOBaHUs, cumntas
MO MX KpaHUM CTEPXXHSM, U NprHMMaeMas B hopmyne (8.85) He 6oee Ap,max;
Rsxy — pacyeTHOe COMpOTMBIIEHNE PACTHXKEHNIO KOCBEHHOW apMaTypbl;
Us,xy — KOI(PULMEHT KOCBEHHOIO apMUPOBaHUA, onpeaensiemblii No hopmyne

" =nX-ASX-IX+ny-ASy-Iy_ (8.86)
oY Ab,loc,ef 'S

Ny, Asx, Ix — UMCNO CTEpXKHEN, nnolaab CEeYeHWs U ANMHA CTEPXKHS CETKW, CunMTas B OCSX
KpaiiHWX CTepXXHeld, B HanpaBneHum X;
Ny, Asy, ly — TO e, B HanpaeneHnu Y;
S — LLIar CETOK KOCBEHHOr0 apMUpPOBaHWS.

Ps xy = (8. 85)
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3HaueHsA Ry, loc, Ab,loc, ¥ 1 N NpMHMMALOT cornacHo 8.1.44.

3HayeHMe MECTHON CXXUMAKOLel CU/ibl, BOCMPUHUMAEMOE 3/IEMEHTOM C KOCBEHHbLIM
apMupoBaHueM (npasas 4acTb ycnosus (8.83)), npuHMMarOT He 60/1ee YABOEHHOIO 3HaYeHMS
MECTHOIN CXXMMatOLLEel Cubl, BOCMPUHMMAEMOro 3/1eMEHTOM 6e3 KOCBEHHOr0 apMMpoBaHus
(npaBas YacTb ycnosus (8.80)).

KocBeHHOe apmupoBaHWe [O/KHO OTBeYaTb  KOHCTPYKTMBHBIM — TPebOBaHMAM,
npveegeHHbIM B 10.3.

PacueT ene306eTOHHbIX 3/1EMEHTOB Ha NPoAaB/IMBaHue
OO6LLmMe NONo>KeHNs

8.1.46 PacyeT Ha npofaBnMBaHWe MPOU3BOAAT AN TMJIOCKUX HKene306eTOHHbIX
3N1eMeHTOB (NAWUT) MpW AENCTBUM Ha HUX (HOPM&IbHO K MIIOCKOCTW 3/1EMEHTA) MECTHbIX,
KOHLIEHTPUPOBAaHHO MPU/OXKEHHbIX YCWIUA — COCPeAOTOYEHHbIX CU/bl U W3rnbatoLLero
MOMEHTa.

Mpn pacuyeTe Ha NpoAaBnMBaHWE PacCMaTPUBAIOT PacUeTHOE MOMepeyHoe CeyeHue,

PacrofioXXeHHOe BOKPYT 30HbI Nepeaaun YCunuii Ha aneMeHT Ha pacCTOSHUY h—2° HOPMasIbHO
K ero npofofibHOi OCK, MO MOBEPXHOCTM KOTOPOro AEWCTBYIOT KacaTeslbHble YCUNNUS OT
COCPeAOTOUEHHBIX CUbI U U3rMGatoLLero MomeHTa (prUcyHok 8.10).

[elicTByoLIME KacaTeNbHble YCUNKS MO NOWAAN PAcUYeTHOro MOMepeyHoro ceyeHus
[0MKHbI ObITb BOCMPUHSATLI GETOHOM C CONPOTUB/EHNEM GETOHA OCEBOMY PACTSXKEHMIO Ryt 1
rnonepeyYHoli apmMaTypoii, PacriofoXXeHHoOl OT FPY30BOVA MOLAAKM Ha PacCTOsiHUM He Gonee

ho 1 He MeHee h—s? , C COMPOTVBNEHNEM PACTSHKEHNIO Rgw.

Mpy [eiCTBMM COCPEAOTOYEHHOM CUMbl KacaTeslbHble YCUMS, BOCMPUHMMAEMble
GETOHOM M apMaTypoli, NMPUHMMAOT PaBHOMEPHO pPacnpeaeneHHbIMK MO BCeld NoLaam
pacyeTHOro MOMepeyHoro cedeHus. Mpu AeACTBAM M3rMBAKOLLET0O MOMEHTA KacaTe/lbHble
YCUNWS, BOCMPUHMMaeMble GETOHOM U MOMEPeYHOn apmaTypoid, MPUHUMAIOT NINHEHO
M3MEHAIOLLMMUCS MO [/IMHE PAaCYeTHOrO MOMePeYHOro CeYeHMs B HamnpaBneHun AeicTBus
MOMEHTa C MaKCUMa/lbHbIMM KacaTe/lbHbIMU YCUMMSMW MPOTUBOMOMOXHOTO 3HaKa Yy Kpaes
pacyYeTHOro NOMEePeYHOro CeYeHVs B 3TOM HanpaB/ieHNMN.

Kogomia
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PucyHoK 8.10 — YcrioBHasi Mogenb fNsi pacyeTa Ha NpoaaB/vBaHne

Kourosnie
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PacueT Ha npofasBnuBaHWe NpU AENCTBUM COCPEAOTOYEHHOM CU/bl U OTCYTCTBMK
MonepeyvyHon apmMaTypbl NPOU3BOAAT cornacHo 8.1.47, npu AelCTBMN COCPEAOTOUEHHON CUSbl
M HaIMYMKM NOMEPeYHO apmatypbl — cornacHo 8.1.48, npu AelCTBUMM COCPEAOTOYEHHbIX
CWAbI 1 M3rnbaroLLero MOMeHTa U OTCYTCTBUM NOMNepPeYHor apmMatypbl — coriacHo 8.1.49 u
npy LEeCTBMN COCPELOTOUEHHBIX CW/bl U M3rMBAOLLEr0o MOMEHTA U HaMYMW NOMepPeyHON
apmaTypbl — cornacHo 8.1.50.

PacyeTHbI KOHTYP MOMEepeyHOro ceveHms NPUHUMAOT: NPU PacnonoXeHUN NoLWaaKu
nepefayv Harpyskuv BHYTPW MIOCKOrO 3/IeMEeHTa — 3aMKHYTbIM W PacrosioKEHHbIM BOKPYT
NNoWAaAKN nepefaun Harpysku (pucyHok 8.11, a, r), npu pacrnosiokeHUV MIoLLa[KN
nepefayv Harpysku y Kpasa WM yrna njockoro snemMeHTa — B BUAe [BYX BapWaHTOB:
3aMKHYTbIM W Pacrofio)KeHHbIM BOKPYr NJIOLWAAKN Mepefavn Harpysku, U He3aMKHYTbIM,
CleflytoLM OT KpaeB M/I0CKOro 3nemMeHTa (prcyHok 8.11, 6, B), B 3TOM C/ly4ae y4MTbIBaKOT
HaMMEHbLLUYI0 HeCyLLyt0 CMNOCOBGHOCTb MPU [BYX BapuaHTax PacrosioKeHUs pacyeTHOro
KOHTYpa NornepeyHoro ceveHus.

B cnyyae pacnonioxxeHus OTBepCTUS B MNTE HA PacCTOAHMM MeHee 6 h OT yrnia uam
Kpasd NnoWaAKn nepefayn Harpysku [0 yrna WaM Kpas OTBEepCTUsA, 4acTb pPacyeTHOro
KOHTYpa, PacrofioKeHHas Mexay ABYMSA KacaTe/lbHbIMW K OTBEPCTUIO, MPOBEAEHHbLIMU U3
LIeHTpa TAXKECTW N/OLLAAKN Nepefadn HarpysKku, B pacyeTe He y4uTbIBaeTCS.

Mpn geincTBuM MoOMeHTa Mioc B MecTe MPUIOXKEHUS COCPELOTOYEHHON Harpysku
MOMIOBUHY 3TOM0 MOMEHTA Y4YMTbIBAKOT MPW pacyeTe Ha NpoJaBnMBaHWe, a ApYryto
MONOBUHY — NPU pacyeTe N0 HOPMa/lbHbIM CEYEHMSIM MO LUMPUHE CEYEHUs, BKIIHOYAIOLLEl
LWWPUHY M/IOWALKA Nepefayn Harpy3kv U BbICOTY CeYeHUs MI0CKOro 3/ieMeHTa Mo obe
CTOPOHbI OT NIOWAAKN Mepeaayn Harpysku.

Mpn  [eiCTBAM COCPEAOTOYEHHbIX MOMEHTOB M CW/ibl B YC/MIOBUSIX MPOYHOCTY
COOTHOLLEHME MeXJY AeNCTBYIOWMMUN COCPeSOTOUEHHBIMU MOMeHTaM M, yunTbiBaeMbIMM
npyv NpoAaBNMBaHUN, W NpefenibHbIMU My MPUHMMAOT He 60/ee NOMOBUHLI COOTHOLLIEHNA
MeX Ay AeNCTBYHOLMM COCPeA0TOUEHHBIM yeunneM F v npegensHbiM Fuy.

Mpn pacnonoXXeHWn COCPeLOTOYEHHON CU/bl BHELEHTPEHHO OTHOCWUTENbHO LEHTpa
TSDKECTM  KOHTypa  pacyeTHOro  MOMepPeyHOro  CeYeHWs  3HauyeHus  M3rnbaromx
COCPefOTOYEHHbIX  MOMEHTOB ~ OT  BHELUHel  Harpysku  OMnpegenstoT C  Y4YeToM
[OMNOHATENIbHOTO MOMEHTa OT BHELEHTPEHHOr0 MPUIOXKEHUS COCPEeOTOYEHHONW CUfbl
OTHOCWUTE/IbHO  LIeHTpa TAXECTUM KOHTypa pPacyeTHOro MOMEepeyHoro CceyeHWs C
MOJIOXXUTENbHBIM U 06PaTHBIM 3HAKOM MO OTHOLLEHWIO K MOMEHTAM B KOJIOHHE.
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a — NoLWasKa NPUIoXKeHNs Harpy3ku BHYTPU MIOCKOTO 3/1EMEHTa; 6, B — TO e, Y Kpast M/I0CKOro 3/1eMeHTa,
I — NPV KPECTOOOPa3HOM PacroNoXKeHMI NONEPEYHOR apMaTypbl.
1 — nnowaab NPUIOKEHNS HarpyskW; 2 — pacyeTHblli KOHTYP MOMEPEYHOro CeyeHus; 2° — BTOPOW BapuaHT
PacrnonoXeHNs1 PacHeTHOr0 KOHTYpa; 3 — LIEHTP TSHXKECTM pPacyeTHOro KOHTypa (MecTo repeceyeHms ocei Xi
Y1); 4 — UEHTP TSHKECTU NAOLWaaKn NPUAoXKEHNa Harpy3ku (Mecto nepeceuveHust oceid X 1 Y); 5 — nonepeyHas
apmatypa; 6 — KOHTyp pacyeTHOrO MOMEpPevyHOro ceveHus 6e3 ydyeTa B pacyeTe MOMepeyHoli apmaTypbl;
7 — rpaHmua (Kpai) N10CKOro anemMeHTa

PrcyHok 8.11 — Cxema pacyeTHbIX KOHTYPOB MonepevyHoro ceyeHnsa npv npogasanBaHun

PacyeT 371eMeHTOB Ha NpoAasNv1BaHve Npu AeicTBUN COCPeSOTOYEHHO CUNbI
8.1.47 Pacyer aneMeHTOB 6e€3 MOMepeyHOM apmaTtypbl Ha NPOAABNMBaHME MNpU
[IeNCTBMN COCPEOTOHEHHON CUJTbl MPOU3BOAAT M3 YC/I0BUA
F<Fput (8.87)
rae F — cocpefioTOUeHHas cua OT BHELLHEW HarpysKku;

Fb,uit — NpefenibHoe ycunue, BOCNpuHMMaeMoe 6ETOHOM.
Ycunue Fouit ONpeaensoT no gopmyne

Fo.uit = Rot - Ap. (8.88)
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rae Ap — NoWwaab pPacyeTHOro MOMepeyHoro CeyeHWsi, PacnosioKeHHOro Ha pPacCTosHUU

0,5 ho OT rpaHvupbl NNOWAAN MPUIOXKEHNS COCPEAOTOYEHHON cuibl F ¢ paboyeld
BbICOTOM ceyeHus ho (prcyHoK 8.12).
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1 — pacyeTHOe MOMePEYHOE CEYEHNE; 2 — KOHTYP PaCUETHOIO MOMEPEYHOTO CEYEHNS; 3 — KOHTYP MIOLLLaaKM
MPUNOXEHUS HArPY3KU

PucyHok 8.12 — Cxema fi/171 pacyeTa Xesie306eTOHHbIX 3/1eMeHTOB 6e3 rnornepevyHo apMaTtypbl
Ha npojasnvBaHue
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Mnowasb A, onpefenstoT no gopmyse
A, =u-hy, (8.89)
rae U — nepumeTp KOHTypa pacyeTHOro nornepeyHoro CeYeHus;
ho — NpmBegeHHas paboyas BbicoTa ceueHuns hy = 0,5(hg, + hoy) .

3aecb hox 1 hoy — paboyasi BbiCOTa CeyeHUs 4S8 NPOLONLHON apMaTypbl, PacnofOXeHHON
B HarpaenieHnn ocen X n'Y.
8.1.48 PacyeT 371eMeHTOB C MOMEPeYHOn apmMaTypoii Ha NPoAaB/MBaHNE Mpy LeicTBUN
COCPeAOTOYEHHOIN cunbl (PUCYHOK 8.13) MPOM3BOAAT M3 YCI0BUS
F< I:b,ult + st,ult’ (8-90)

rge Fswut — NpefenbHoe  ycunve,  BOCMPUHMMaemMoe  MOMEPeYHoOn  apMaTypon  npu
npoAaBNnBaHUu;
Fb.uit — NpefensHoe ycunme, BOCNpUHMMaeMoe 6eTOHOM, Onpeaensemoe cornacHo 8.1.47.
Ycunme Fsw,uit, BOCIPUHUMAEMOe MOMNepeYHoin apMaTypoi, HOpMasibHOM K NPOA0/bHOW
OCW 3/1IeMEHTa W PACnO/IOKEeHHON PaBHOMEPHO BAO/b KOHTYpa pPacyeTHOro MonepevyHoro
CeyeHus, onpesenstoT rno opmMyre
st,ult = Ol8qsw U, (8.91)

e Qsw — YCUMe B MOMEepPeYHon apMaType Ha eauHULy [/ MHbI KOHTypa PacyeTHOro
MOMNepeYHoro CeYeHus, PacronioXeHHoW B npefdenax pacctosHus 0,5hg mo o6e
CTOPOHbI OT KOHTYpPa PacyeTHOro CeUeHus

Oy = Row - Asw : (8.92)

SW
Asw — NNOWAAb CeYeHWs MOMEePeYHOn apMaTypbl C LUAroM Sw, PacrosfioXeHHas B npegenax

pacctosHua 0,5ho Mo 06e CTOPOHbI OT KOHTypa PacyeTHOro MOMepeyHoOro CeyveHus

Mo nepumeTpy KOHTypa pacyeTHOro NornepeyHoro ceveHus;

U—MepuMeTp  KOHTypa  pacyeTHOro  MOMEPEYHOro  CeyeHus,  Onpeaensiemblii

cornacHo 8.1.47.

Mpn pacnonoXxeHWU MoOnepeyHoin apMatypbl HepaBHOMEPHO MO KOHTYPY pacyeTHOro
MOMEepPeYHOro CeyeHWs, a COCPefOTOYMEHHO Yy OCel NOWaAKM nepejayn  Harpysku
(kpecToobpa3HOe pacrooXeHWe MOMepeyHon apMaTypbl) MNepuMeTp KOHTypa U Ans
MOMepeyYyHon apmaTypbl NPUHMMAKOT MO (HaKTUYECKUM [JJ/IMHAM Y4YaCTKOB PacrosiOXeHUs
nornepeyHon apmatypbl Lswx ¥ Lswy NO  pacyeTHOMY KOHTYpPY MpOLaB/vBaHus
(pucyHok 8.11, T).

3HaueHne Ry ¢+ Fgy e NPUHUMaOT He Oonee 2Fuur. onepeuyHyto apmatypy

YUnTbIBatOT B pacyete Npu Fswuit He MeHee 0,25Fp uit.

3a rpaHuueri pacronoXeHWs MOMepeyHor apMaTypbl pacyeT Ha NpoAaBnvBaHue
npou3BOAAT corfacHo 8.1.47, paccmaTtpuBass KOHTYP PacyeTHOro ronepeyHoro CevyeHus Ha
paccTosiHmmn 0,5ho OT rpaHuLbl PacronoXXeHWs MonepeyHoin apmatypsbl (prcyHok 8.13). Mpwu
COCPeSOTOYEHHOM PACMONOXEHNM MOMEPEYHOn apmMaTypbl MO OCAM MOWALKK Mepefayn
Harpysku, KpoMe TOro, pacyeTHbI KOHTYP MOMepeyHoro ceyeHust GeToHa MPUHMMALOT Mo
AVaroHaslbHbIM - IMHWAM, CMeLyoWwmnM 0T Kpas pacnosiokeHUs NOnepeyHor apmatypsbl
(pucyHok 8.11, T).

MorepeyHas apmatypa [O/DKHA YOOB/IETBOPATb KOHCTPYKTUBHBLIM TPebOBaHWAM,
npueegeHHbIM B 10.3. Mpu HapyleHMn ykazaHHbIX B 10.3 KOHCTPYKTMBHbIX TPebGOoBaHWI
B pacyeTe Ha nNpojasnMBaHWe CnefyeT YUWUTbIBaTb TOMIbKO MOMEPeYHyo apmarypy,
MepeceKkaroLLyto NupaMuay NpoAasMBaHus, Npu 06ecneveHnn YCnoBuii ee aHKePOBKN.
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1 — pacyeTHOEe MOMepPeYHoe CeYeHME; 2 — KOHTYpP PacyeTHOro MOMepeyHoro CeyeHusi; 3 — rpaHulibl 30Hbl,
B Mpefenax KoTopbiX B PacyeTe Y4MTbIBAeTCs MonepedHas apMaTypa; 4 — KOHTYp PacuyeTHOro nonepeyHoro
ceyeHws 6e3 ydeTa B pacyeTe NnornepeyHoii apMaTypbl; 5 — KOHTYP NOLIAAKA NPUIOXEHUS Harpy3Ku

PrcyHOK 8.13 — CxeMa /11 pacyeTa »Kene306eTOHHbIX MANT C BEPTUKa/IbHOM paBHOMEPHO
pacnpefenieHHo nonepeyHoli apMaTypoiil Ha NPoAaB/INBaHNE
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PacyeT 9nemMeHTOB Ha npoAasnvBaHue npu ,U,EVICTBVIVI COCpPeAOTOYEHHBIX CUIbI
n V|3r|/|6a+0u.|,ero MOMEHTa

8.1.49 PacyeT anemMeHTOB 06e3 MOMepeyHoin apmatypbl Ha MpoAaBIMBaHMe Mpu
COBMECTHOM  [JeWCTBMM  COCPESOTOYEHHbIX  CWIbl U U3rMbarolero  MOMeHTa
(cMm. pucyHok 8.12) Npon3BOAAT M3 YCN0BUS

F M (8.93)

Fout Mpur

rge F — cocpefioTOMEHHas cua OT BHELLHEW Harpysku;

M — COCpPefiOTOYEHHbIN  U3rMbatoLMii ~ MOMEHT  OT  BHELUHEn  Harpysku,
YUNTbIBAEMbIA NPW pacyeTe Ha npogasnueaHme (8.1.46);

Fb,uit U Mp,uit — NpefenbHble COCPefOTOUEHHbIE CUMa U M3rMbatoLLMiA MOMEHT, KOTOpPbIe MOTYyT
ObITb BOCMPUHATbI GETOHOM B PacyeTHOM [MOMEPEYHOM CeYeHUU Mpu nx
pasfenibHOM JeCTBUN.

B ’ene306eTOHHOM KapKkace 3f4aHWii ¢ MAOCKMMU MepeKpbITUSAMN COCPeLOTOUYEHHbIN
N3rnbaroLLMin MOMeHT Mioc paBeH CyMMapHOMY M3rnbatoLLeMy MOMEHTY B CEUEHUSX BEPXHEN
1 H/XKHEI KONIOHH, MPUMbIKAIOLWMX K NEPEKPLITUIO B pacCMaTpuBaeMomM Yy3re.

[MpefenbHyto cuny Fpuie ONpeaenstoT cornacHo 8.1.47.

MpesenbHbI N3rnbdarowmii MOMeHT My uit ONPeAenstoT no gopmyne

Mp it = Rot “Wy -y, (8.94)

rae Wo — MOMEHT  COMPOTMBNEHNA PaCYETHOr0 MOMEPEYHOr0 CeYeHusi, Onpeaensembii
cornacHo 8.1.51.
Mpy [geicTBuUM U3rmbarolmMx MOMEHTOB B [ABYX B3aMMHO NepneHAMKYNSPHbIX
M/IOCKOCTAX pacyeT Npou3BOAAT M3 YC/I0BUA

M
F + M, + Y <1 (8.95)
I:b,ult M bx,ult M by,ult

rae F, Mx 1 My — cOCpef0TOUEHHbIe ChMa U U3rnbatoLme MOMEHTbI B HaNpaB/IeHNAX Oceit
X u Y, yuuTbiBaemble Mpu pacyete Ha npogasnumsaHve (8.1.46),
OT BHELUHEN Harpysku;
Fb,uit, Mbx,uit, Mby,uit — NPeAe/IbHble  COCPEAOTOYEHHbIE CUa W U3rmbaroliMe MOMEHTbI
B HanpasneHnsax oced X u Y, KOTOpble MOryT ObiTb BOCMPUHATbI
GETOHOM B pacyeTHOM MOMEPeYHOM CeYeHWU NpU KX pasfesibHOM
AEeACTBUN.
Ycunue Fyuie ONpesensatoT cornacHo 8.1.47.
Yeunnua Moyt 1 Mpy,uie ONPefensoT COornacHoO ykasaHuam, NpuBeAeHHbIM Bbille, npu
AEACTBMM MOMEHTA B NIOCKOCTN Oceli X 1 Y COOTBETCTBEHHO.
8.1.50 PacyeT nNpoOYHOCTW 3M1EMEHTOB C MOMePeYHO apMaTypoil Ha npoaBnvBaHue
npu AeWCTBMM COCPEAOTOYEHHOM CUMbI U U3rMbaroWMX MOMEHTOB B [BYX B3aMIMHO
nepneHaNKYNAPHbIX NIOCKOCTAX NPOU3BOAAT U3 YCNOBUSA

F M, My

+ +
I:b,ult + st,ult be,ult + Msw,x,ult I\/Iby,ult + Msw,y,ult

<1 (8.96)
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rae F, Mxn My —cm. 8.1.49;
Fb,utt, Mox,uit U Mby,uit — NpefesibHble  COCPefOTOYEHHbIE Cua U M3rnbarowme MOMEHTHI
B HanpasfieHMsX oceil X n Y, KOTOopble MOryT ObiTb BOCMPUHATDI
GETOHOM B pacyeTHOM MOMePeYHOM CeYEHWUU NPU UX Pa3feibHOM
AeACTBUN;
Fsw,utt, Msw,x,ult U Msw,y,uit — NPeAe/IbHble COCPEeAOTOYEHHbIE CUMa U M3rnbarowme MOMEHTI
B HanpasfieHMsX oceil X n Y, KOTOopble MOryT OblTb BOCMPUHATDI
MonepeyYHon apMaTypoi Npu nx pasgebHOM AeNCTBUN.
Yennusa Foui, Mbx,utt, Moy,utt U Fsw,uit ONpeaensarT cornacHo ykasaHnam 8.1.48 n 8.1.49.
Yeunma Mswxuit U Msw,y,uit, BOCIPUHUMAEMble MOnepeyHoil apMaTypoii, HOPMa/IbHOM K
MPOLONLHOM OCW 3N1eMeHTa M PacrofiOXXEHHOVW PaBHOMEPHO BLO/Ib KOHTypa pacyeTHOro
CeyeHus, OnpedensoT npu  [LeiCTBAM  M3rnbaloLlero MOMEHTA, COOTBETCTBEHHO B
HanpasneHun ocein X n'Y no gopmyne

M swult = 0,8- Qsw 'Wswv (8-97)

rae dsw 1 Wsw — onpegenatoT cornacHo 8.1.48 n 8.1.51.
3HaveHNs I:b,ult + st,ult 1 be,ult T IVlsw,x,ul‘[' Mby,ult + Ivlsw,y,ult B ycnosun (8.96)

NPUHUMAKOT He 60nee 2Fp uit, 2Mox,utt, 2Mby,ult COOTBETCTBEHHO.

MonepeyHass apmaTtypa [AO/DKHA  OTBeYaTb  KOHCTPYKTVMBHbIM  TpebGOBaHWAM,
npueefeHHbIM B 10.3. lMpy HapyweHuUn ykasaHHbIX B pasgene 10.3 KOHCTPYKTUBHbIX
TpeboBaHMIA B pacyeTe Ha MNpPOAaB/MBaHWe CcriefyeT Y4YuTbiBaTb TOJIbKO MOMEpevHyro
apmatypy, nepecekarollyo nuvpaMuay npoAaBnvMBaHus, Mpyu obecnevyeHUn YCNOBUIA ee
aHKepOoBKMU.

8.1.51 B o6LleM cnyyae 3HaYeHUS MOMEHTa COMPOTUB/IEHMS PACYETHOro KOHTypa
6eToHa npv npogasnmBaHny Why(y) B Hanpas/ieHWUAX B3aMMHO NeprneHAMKYNsApHbIX ocein X n'Y
onpeaensoT no gopmyne

lx(y)
WbX()/) = X(y)max ! (898)

rfae loxy) — MOMEHT MHEpLMM pacyeTHOro KOHTypa OTHOCUTENBHO OCeil Y1 U X1, MPOXOAALLMX
yepes ero LeHTp TAXecTn (pucyHok 8.11);
X(Y)max — MaKCMMa/lbHOe PacCTOSIHME OT PacYeTHOr0 KOHTYpa [0 ero LeHTpa TSXKeCTu;
3HaueHne MOMeHTa UHEPUMUN loyy) OMPeaenstoT Kak CyMMY MOMEHTOB UHEPUMUN lbxy)i
OTAENbHbIX Y4YaCTKOB pPacyeTHOro KOHTypa [MOMEepeyHoro CevyeHWs OTHOCUTENIbHO
LEHTPa/IbHbIX OCel, NPOXOAALLMX Yepe3 LEHTP TSHKECTM PacyYeTHOro KOHTYypa, MpuvHUMast
YCMOBHO LUMPUHY KaXKAOr0 y4acTKa paBHOM eUHNLE.
[MoNoXeHWe LEHTPa TSHKECTUM PaCYeTHOr0 KOHTYpa OTHOCWUTE/IbHO BblOPaHHOM oOCK
onpeaensoT no gopmyne
X(y)y = =i 2ilido (8.99)
2L
rge Li — A/ivHa OTAeNIbHOr0 y4acTKa pacyeTHOro KOHTYpa;
Xi(Yi)o — paCCTOSiHME OT LEHTPOB THXECTU OTAE/IbHbIX Y4aCTKOB PacyeTHOro KOHTypa [0
BblOPaHHbIX OCEVA.
Mpy pacyeTax NPUHUMAIOT HaVMeHbLUME 3HAYeHUS MOMEHTOB COMpPOTUBAEHNS Why W
Wby .
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MOMEHT COMpPOTMB/IEHNS PACYETHOIO KOHTYpa 6eTOHa A1 KOJTOHH KPYr/ioro CeyeHus
OrpeaenstoT no popmyne
2
n(D+h
wp = "(Pfe)”
4
rae D — gnameTp KOMOHHbI.
8.1.52 3HayeHWss  MOMEHTOB  COMPOTUBMEHWA  MOMEPEYHON  apmaTypbl  Mpwu
npofaenmBaHun Wswyxy) B TOM Cny4vae, Korga rnonepeyHad apmartypa pacrnosioXxeHa
paBHOMEPHO B[O/Ib PACYETHOr0 KOHTypa MpPOAaBMMBaHUA B npefdenax 30Hbl, FpaHuLbl

KOTOPOW OTCTOAT Ha PacCTOSHUM h—2° B KaXXZyt0 CTOPOHY OT KOHTYpa NpojasnvBaHns 6eToHa
(cM. pucyHoK 8.13), NPUHMMALOT PaBHbIMU COOTBETCTBYHOLLUM 3HAYEHUAM Why 11 Why.

Mpwn pacnonoXeHny NOMNepevyHon apmatypbl B NJIOCKOM 3/1EMEHTE COCPELOTOYEHHO NO
OCAIM TPY30BOW MNOWALKK, HanNpumMep MO OCKM KONOHH (KpecToobpasHoe pacrooXeHue
MOMepeYyHoOn apmatypbl B MEPEKPbITUN), MOMEHTbI COMPOTUB/IEHUS MOMEPEYHON apMatypbl
OnpesenstoT No Tem >Ke MNpaswiaM, YTO M MOMEHTbI COMPOTMBAEHWUS GETOHa, MPUHUMAas
COOTBETCTBYIOLLYK  (haKTUYECKYD  A/IMHY  OFpaHWYeHHOro  y4yacTka  pacrnosiokeHus
MOMepeYyHon apmaTypbl MO  PacyeTHOMY KOHTYpy npofasnmBaHMA  Lswx W Lswy
(pucyHok 8.11, T).

PacyeT N0CKOCTHbIX XKene306eTOHHbIX 3/1EMEHTOB MNJIAT U CTEH MO MPOYHOCTU

8.1.53 PacyeT No NPOYHOCTM NAOCKMX NANT NEPEKPLITUN, MOKPbLITUIA 1 (hyHAAMEHTHbIX
NAUT cnefyeT NPOM3BOANUTL Kak pacyeT M0CKUX BblAeNeHHbIX 3/IEMEHTOB Ha COBMECTHOe
[eNCTBMe M3rMbaromx MOMEHTOB B HamnpaB/NeHWU B3aUMHO MEPMeHANKYNAPHLIX OCen W
KPYTALWMX MOMEHTOB, MPU/IOXKEHHBLIX MO OOKOBbIM CTOPOHAM TMJIOCKOrO BbIfE/IEHHOIO
3N1eMeHTa, a TaKke Ha [eiCTBME NPOAOSbHBIX W MOMEPEYHbIX CWJ, MPUMOXKEHHBIX MO
GOKOBbIM CTOPOHaM M/I0CKOr0 3/1eMeHTa (PUCYHOK 8.14).

Kpome TOro, npy onvpaHuy NAOCKMX NANT Ha KOMIOHHbI CnefyeT NpPou3BOAUTL pacyeT
MAAT Ha NPOAaB/MBaHME Ha [eNCTBME COCPefOTOYEHHbLIX HOPMa/bHLIX CU/T U MOMEHTOB
cornacHo 8.1.46-8.1.52.

N

Iz

PucyHok 8.14 — Cxema ycunuii, 4ecTBYIOLLMX Ha BblAeNeHHbI NI0CKWIA 3N1EMEHT eANHNYHON
LUMPUHBI
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8.1.54 PacyeT MO MPOYHOCTU MJIOCKMX MANT B 0OLEM C/lydae pPeKOMeHAyeTcs
MPON3BOAUTL MYTEM pa3feNieHns M0CKOro 3/leMeHTa Ha OTAe/bHbIe C/IOM CXKaToro 6eToHa u
pacTAHYTOM apMaTypbl M pacyeTa KaX4oro cfos OTAeNlbHO Ha AeiCTBUE HOPMa/bHbIX U
CLBUrAlOLLMX CUI B 3TOM C/0e, MONYYEHHbIX OT AENACTBMA M3rMbaloWmnx U KpPyTALWMX
MOMEHTOB 1 HOPMaJIbHbIX CUN (PUCYHOK 8.15).

T 1.0 S
b e e e o JOES
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PucyHok 8.15 — Cxema ycunuii, 4ecTBYOLWMX B 6ETOHHOM M apMaTypHOM COSIX BbIAE/IEHHOI0
MI0CKOro 3/1eMeHTa NANTbI (YCUNNA Ha NPOTUBONMO/IOXKHbBIX CTOPOHAX YC/IOBHO He NoKasaHbl)

PacueT MNOCKUX 3/1EMEHTOB MAMT MOXET TakXKe MpoM3BOAUTLCS 6e3 pasfeneHust Ha
cnov GeTOHa U PacTsHYTO apMaTypbl Ha COBMECTHOE [E/CTBUE M3rMBatoLLMX U KPYTALLMX
MOMEHTOB M3 YC/OBWiA, OCHOBaHHbIX Ha 0606LLEHHbIX YPaBHEHWSIX NPeAeNIbHOro PaBHOBECUS:

(Myuit =My)-(My i =M ) =M%, > 0; (8.100)
My uie = My (8.101)
Myut=My; (8.102)
Myt =My (8.103)

roe My, My, Myy — n3rnbaroiye n KpyTsme MOMEHTbI, AEMCTBYHOLLME HA BblAENEHHbIV
NIOCKUIA 3NEMEHT;
Myx.uit, My,uit, Myy,uit — TPeAe/bHble U3rnbatolme n KpyTAawme MOMEHTbI, BOCMPUHUMAEMbIE
NNOCKUM BblleIeHHbIM 3/1EMEHTOM.
3HayeHMs NpeaenbHbIX M3rMbarLMX MOMEHTOB Myuit U My CnegyeT onpeaensitb m3
pacuyeTa HOpPMa/bHbIX CEYeHWIA, NepneHANKYNAPHbIX ocsiM X 1 Y, MI0CKOro BblA€NEHHOro
3NeMeHTa C MPOAO/bLHON apMaTypoil, MmapanfiesibHon ocsiM X K Y, COrfacHoO YKasaHWsM
8.1.1.-8.1.13.
3HaueHmMs npefenbHbIX KPYTALMX MOMEHTOB CleAyeT onpeaensitb No 6eToHY Moxy,ult W
Mo PacTAHYTOIN NPOLO/bHON apMaType Msxy,uit N0 PopmMynam:

Mpyy.uit = 0,1Rpb%h, (8.104)
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rne b n h —mMeHbWWA 1 GONbLUNIA pasmepbl COOTBETCTBEHHO T[1/IOCKOINro BbIAENEHHOIO
J/IEMEHTa,

M sxy,ult = 0,5Rs (Ay + Asy)hO , (8.105)

rae Asc M Asy — Niowaam ceveHns Npoao/bHOM apMaTypbl B HanpasieHun oced X n'Y;
ho — paboyas BbICOTA MOMEPEYHOr0 CeYEHUS NNTBI.

[lonyckaeTca NPUMeHATb W gpyrve MeToAbl pacyeTa Mo MPOYHOCTU  M/IOCKOro
BblE/IEHHOr0  3/1eMEHTa, MOJlyYeHHble Ha OCHOBE PaBHOBECUSA BHELUHUX  YCWU/IWA,
[e/CTBYIOLWMX MO OOKOBbIM CTOPOHAM BbIAE/EHHOIO 3/1eMEHTa W BHYTPEHHUX YCWINA B
AmaroHa bHOM CeYeHMM NI0CKOTO BbIAENEHHOI0 3/1eMeHTa.

Mpn OenCcTBMM Ha BbIAENEHHbIA MNAOCKUIA 3NEMEHT MAUT TakXe NPOAOSbHON CUMbl
pacueT crefyeT NPOV3BOAWUTL KakK A/t BbIe/IEHHOI0 M/IOCKOr0 3/1eMeHTa CTeH COrnacHo
8.1.57.

8.1.55 PacyeT N/IOCKOro BbIAENIEHHOrO 3M1eMEHTa Ha [AeWACTBME MOMEPEUHbIX CUN
crnefyeT NpPou3BOAUTL U3 YCOBUS:

QY (8.106)
Qx,ult Qy,ult

roe Qx n Qy— nonepeyHble  CUNbl, [elcTBYlOLIME MO 6GOKOBbIM CTOPOHAaM  M/IOCKOrO
BblAENEHHOT 0 3/1EMEHTA;
Qx.ult M Qyuit — NPeAenbHbIe MOMNepeyHble CU/bl, BOCTIPUHMMAEMbIE MOCKUM BblAeNeHHbIM
3N1EMEHTOM.
3HaueHVs npegenbHbIX NoNepeYHbIX CU ONpeaenstoT No hopmMyne:

Quit = Qo + Qs (8.107)

rae Qb v Qsw — NpefenbHble NonepeyHble CUbl, BOCMPYHUMAeMble COOTBETCTBEHHO GETOHOM
1 nonepeyHoli apMaTypoii 1 onpefensieMble No hopMynam:

Qp =0,5Rybhy ; (8.108)

Qsw = Ao (8.109)

i€ Qsw — MIHTEHCUBHOCTb MOMepeyHoro apMmMpoBaHus, onpegensemas no gopmysne (8.59).

8.1.56 PacuyeT no NpoYHOCTM CTeH B 0OLLEM C/lyyae CneayeT NPOn3BOAUTL Kak NI0CKUX
Bble/IeHHbIX 3/EMEHTOB HAa COBMECTHOE [EeACTBME HOPMaSibHbIX CW/, M3rmbaroLmx
MOMEHTOB, KPYTALWMX MOMEHTOB, CABMIatoWMX CWA, MOMEePEeYHbIX CUJ, NPUNOXEHHBIX MO
GOKOBbIM CTOPOHaM MJ/1I0CKOr0 Bble/IEHHOr0 3/1eMeHTa (pUCyHOK 8.16).

8.1.57 PacueT CTeH B 06LlEM Cny4vae peKOMeHAYeTCA NPOuM3BOAUTL MyTeM pa3feneHuns
MI0CKOro 3/1IEMeHTa Ha OTAe/bHbIE C/ION CXKATOro 6eTOHA U pacTAHYTON apmaTypbl U pacyeTa
KaK4Oro Cnosi OTAeNbHO Ha [elCTBME HOPMa/bHbIX W CABUFAOWMX CWUM B 3TOM COe,
MONYYEHHbIX OT AENCTBMA M3rMOaoWMX WU KPYTALLMX MOMEHTOB, OOLLMX HOPMaSIbHbIX W
CABUTAIOLLMX CUN.
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1,0

PucyHok 8.16 — Cxema ycunuii, AecTBYIOLLMX Ha BblAeNeHHbIi NIOCKWIA 31eMEHT eANHNYHOM
LUMPWUHBI CTeHbI (YCUNA HA NPOTUBOMO/OXHbIX CTOPOHAX YC/TIOBHO He MoKasaHbl)

[lonycKaeTcs MPOM3BOAMTL pacyeT 6e3 pasfeneHus Ha crow GeToHa U PacTsHYTOl
apMaTypbl OTAENBLHO M3 MIOCKOCTU CTEHbI HA COBMECTHOE fIeliCTBME U3rMBatoLLVX MOMEHTOB,
KPYTSLMX MOMEHTOB M HOPMa/bHbIX CUM U B MOCKOCTY CTEHbl HAa COBMECTHOE AelicTBue
HOPMasIbHbIX U CABUTAKOLLIMX CUTT.

PacueT CTeHbl B CBOe/i NMOCKOCTV PEKOMEHAYeTCs MNPOW3BOAWNTL M3 YC/OBWA,
OCHOBaHHbIX Ha 0606LLIEHHbIX YPaBHEHVSAX NPeAe/IbHOr0 PaBHOBECUS:

(Nx,ult_Nx)(Ny,uIt_Ny)_ny20; (8.110)
Ny uie = Ny ; (8.111)
Nyuit 2 Ny (8.112)
Ny utt = Nyy ; (8.113)

roe  Nx, Ny v Nxy — HOpMasibHble W CABWTalOLME CWUMbl, [AEACTBYOLME MO  6GOKOBbLIM
CTOPOHaM MNJIOCKOr0 BblAENEHHOT0 3/1EMEHTA;
Nx.ult, Ny,utt U Nxy.uit — NpefieNbHble  HOpMasibHble W CABUraloLLME CW/bl, BOCMPUHMMAEMble
MNOCKUM BbleNeHHbIM 3/1EMEHTOM;
3HaueHus npegesbHbIX HOpMasibHbIX CU Nyuit M Nyuit CNefyeT onpeaensaTb U3 pacyeTa
HOPMaslbHbIX CeYeHUid, NeprneHANKYNSPHbIX 0csM X 1Y, NI0CKOro BblAeNEHHOI0 31eMeHTa C
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BEPTUKAbHOW W TFOPWU3OHTa/IbHOM apMatypoid, napanniensHol ocsMm X u Y, COrnacHo
ykasaHuam 8.1.14-8.1.19.

3HauyeHMs npefenbHbIX CABUTAtOLLMX CUA cnesyeT onpefensiTe N0 6eToHY Nbyyuit U NO
apmaTtype Nsxy,uit N0 QOpMy/iam:

Niwy.uit =0,3Ry Ay , (8.114)
rae Ap — pa6oyas NnoLLaab NonepeyHoro ceyeHns GeTOHa BbleNEeHHOTO 3NeMeHTa.

Nsxy,ult =0,5R{ (A, + Asy) , (8.115)
rae Ax U Asy — NoLaab CeYeHUs apMaTypbl B HanpaBneHun oceil X 1 Y B BblaeNeHHOM

3N1EMEHTE.

PacyeT ©3 MNIOCKOCTU CTeHbl MPOU3BOAAT aHa/IOMMYHO pacyeTy MAOCKUX MNAUT
NePeKpbITUIA, ONpeaenss 3HaYeHNs NpeaenbHbIX U3rMbaroLMX MOMEHTOB C YYETOM BUAHWS
HOPMaJIbHbIX CU/.

Jonyckaetca NpUMeHATb W Apyrue MeToAbl pacyeta Mo MNPOYHOCTU MIOCKOro
BblAENIEHHOr0 3/1EMEHTa, MOJlyYeHHbIE Ha OCHOBE PaBHOBECUSA BHELLUHUX  YCU/WIA,
AECTBYIOLMX MO OGOKOBbIM CTOPOHAM BbIAENEHHOrO 3/1IEMEHTA, M BHYTPEHHUX YCUIWIA B
[AnaroHasibHOM CeYeHUW BbIeNIeHHOr0 3/IEMeHTA.

8.1.58 PacyeT MO MPOYHOCTM MNOCKUX BbIAENEHHbIX 3/IEMEHTOB CTEH Ha [eicTBue
MornepeYHbIX CUI creayeT NPoU3BOAUTL aHAIOMMUYHO pacyeTy MAUT, HO C YYETOM BINAHUA
MPOAO/bHbIX CUSI.

8.1.59 PacyeT No TPeLmMHOCTONKOCTN NANT (N0 06pa30BaHNIO U PaCKPbITUIO TPeLUH
HOPMasibHbIX K MPOAONbHOW OCW  3MeMeHTa), CreayeT NPOM3BOAWUTL Ha  [eilcTBue
n3rnbatoLLMx MOMeHTOB (6€e3 yueTa KpyTALLMX MOMEHTOB) COr/laCHO yKazaHusM pasgena 8.2.

8.2 PacueT 3/1EMEHTOB >Ke/Ie306eTOHHbIX KOHCTPYKLUMIA N0  Npede/bHbIM
COCTOSIHUSIM BTOPOIA rpynnbl

O6Lme NonoXxeHUs

8.2.1 PacyeTbl N0 NpefensbHbIM COCTOSHWUSAM BTOPOW rpynnbl BKAKOYAtOT:

pacyeT Mo 06pa30BaHMI0 TPELLUH;

pacyeT Mo PacKpbITUIO TPELLMH;

pacyeT rno geopMaumsm.

8.2.2 PacyeT no 06pa3oBaHMIO TPELLMH MPOM3BOAAT, KOrha HeobXo4MMO 06ecnednThb
OTCyTCTBME TpewmnH (cM. 4.3), a TakxKe Kak BCOMOraTe/bHbI/ NPy pacyeTe No PacKpbITUIO
TPeLwmH 1 No fedopmauusm.

8.2.3 IMpu pacyeTe NO 06Pa30BaHNIO TPELLUMH B LLENISX UX HeLOMYLLUEHNUS KOIMPULMEHT
HaIeXXHOCTM MO Harpyske NpuUHMUMatOT y:>1,0 (kak Npy pacyeTte Mo NpPoYHocTH). Mpun pacyeTe
MO0 PacKpbITUIO TpewwuH K Nno geopMaumsam (BK/IOYas BCMOMOraTe/lbHblA pacyeT Mo
00pa30BaHUIO TPeLLMH) MPUHUMAKOT KO3(MULMEHT HALEXHOCTH No Harpyske ys = 1,0.

PacueT »e/1e306eTOHHbIX 3/1EMEHTOB M0 06paSOBaHl/II'O N PacKpbITUO TPEWNH

8.2.4 PacyeT )ene306eTOHHbIX 3/1EMEHTOB M0 06pPa30BaHNI0 TPELLWH MPOU3BOAST U3
YCNOBUS:

M >Mge: (8.116)
raoe M — n3rnbarowmii MOMEHT OT BHELUHEW Harpy3kum OTHOCMTENIbHO OCW, HOPMasibHOW
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K NJIOCKOCTU [eiCTBMA MOMEeHTa WU MpoOXOAAWeli Yepe3 LEHTP TSKeCTu
NpYBeLEHHOr 0 MOMEePeYHOro CeYEHUs NIEMEHTA;
Mecrc — M3rnbatoLii MOMEHT, BOCMPUHMMAEMbIA HOPMas/ibHbIM CEYEHWEM 3/leMeHTa Mpu
06pa3oBaHMK TPELLMH, onpeaensiemblii no gopmyne (8.121).
[na  LeHTpanbHO pacTAHYTbIX 3/1EMEHTOB 00pa3oBaHue TPELMH OrnpeaenstoT u3
YC/IOBUS:

N > N, (8.117)

rae N — NpojosibHOe pacTArvBatoLLee YCUve OT BHELLHEW HarpysKu;
Ncrc — MPOJONBLHOE  pacTarvBatolllee  ycuauve,  BOCMPUHUMAEMOE  3/1IeMEHTOM  Mpu
06pa3oBaHUN TPELLUWH, onpeaenseMoe cornacHo 8.2.13.

8.2.5 B Tex cny4asx, Korga BblNnonHawTcA ycnosusa (8.116) nnu (8.117), BbINOAHAOT
pacyeT MO PacKPbITUIO TPewmH. PacyeT >kene300eTOHHbIX 3/1EMEHTOB MPOM3BOAAT MO
HenpoLO/HKUTENILHOMY U NPOAO/HKUTENILHOMY PacKPbITUIO TPELLMH.

HenpogomkutesibHOe packpbITUe TPeWWH OrMpeaenstoT OT COBMECTHOrO [AenCTBuS
MOCTOSHHbIX WU BPEMEHHbIX  (4UTE/IbHbIX UM KPAaTKOBPEMEHHbIX)  Harpysok,
MPOLO/MKUTE/IbHOE — TO/IbKO OT MOCTOSAHHbIX Y BPEMEHHbIX A/IUTENbHbIX HarpysokK (4.6).

8.2.6 PacyeT No pacKpbITUIO TPELLMH NMPOU3BOAAT U3 YCNOBUA:

Acre < Acre ult- (8.118),

A€ @crc — LUMPUHA PACKPbITUA TPELWMH OT [JeWCTBUA BHELLHEW Harpysku, onpegensemas
cornacHo 8.2.7, 8.2.15-8.2.17.
Acrc,ult — MPeLesibHO foMYCTUMAs LUNPUHA PACKPbITUSA TPELLMH.

3HayeHus acrc,uit MPUHMMAKOT PaBHLIMMU:

a) U3 yCNnoBmsi 06ecrneyeHns COXPaHHOCTM apmatypbl

KnaccoB A240...A600, B500:

0,3 MM — NpY NPOAO/IKNTENTLHOM PACKPbITUM TPELLUNH;
0,4 MM — NPV HEMPOLO/MKUTE/IbHOM PACKPbITUMN TPELLUH;

knaccos A800, A1000, Bp1200-Bp1400, K1400, K1500 (K-19) n K1500 (K-7), K1600

AnameTpom 12 mMm:
0,2 MM — NpY NPOAO/IKNTENILHOM PACKPbITUM TPELLUH;
0,3 MM — NpY HENPOAO/MKUTENBHOM PACKPbITUN TPELLUH;
Knaccos Bp1500, K1500 (K-7), K1600 gnameTpom 6 1 9 Mm:
0,1 MM — NpY NPOLOIKNTENBHOM PACKPbITUM TPELLVH;
0,2 MM — NPV HEMPOLO/MKUTE/ILHOM PAaCKPbITUN TPELLMH;

6) 13 yCnoBusa orpaHNYeHns NMPOHULLAEMOCTU KOHCTPYKLMIA

0,2 MM — NpY NPOAO/IKNTENILHOM PACKPbITUM TPELUNH;

0,3 MM — NpY HENPOAO/MKUTENLHOM PACKPLITUN TPELLMH.

8.2.7 PacueT  Kene300eTOHHbIX  3/1eMEHTOB cnegyet  NPOU3BOAUTH no
MPOLO/MKUTENILHOMY U MO HEeNnpOLO/MKUTENIbHOMY PacKPbITUIO HOPMasbHbIX U HAKMOHHbIX
TPELLMH.

LLIMp1HY NPOAO/MHKNTENIbHOMO PACKPLITUS TPELLMH ONPeaenstoT no gpopmyne

Aore = Agret (8.119)
a LUMPVHY HENPOAO/MKMUTENBHOTO PACKPLITVS TPELLMH — Mo dopMmyne
Acre = Acrel t Acrc2 ~ Acre3 s (8.120)
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€ a.e — LUMPMHA PACKPbITUS TPELMH OT MPOLO/HKUTENBHOTO [AeACTBUS MOCTOSAHHbIX

N BPEMEHHbIX AJTUTENbHbLIX HAalrPy30K;
Aereo — WNPUHA PacKpbITUA TPpewmnH OT HEeNnpoAo/DKUTENBHOIO ,U,EVICTBVIFI NOCTOAHHbIX

1 BPEMEHHbIX (A/INTENbHbIX N KPaTKOBPEMEHHBIX) Harpysok;
ez — LUMPWHA PAaCKPbITUS TPELLMH OT HENpOAOMKUTENBHOTO AeACTBUS MOCTOSIHHBIX

N BPEMEHHbIX A/TUTENbHbBIX Harpy3oK.

OnpeaeneHne MoMeHTa 06pa3oBaHUS TPeLWH, HOPMasibHbIX K MPOAO/LHON ocK
aneMeHTa

8.2.8 Varnbatowmii  MOMeHT Mcre Mpu  006pa3oBaHWM TpewmH B 0O0LWEeM Ciyyae
onpeaenseTcs no geopmMaLMOHHOM MOAENM cornacHo 8.2.14.

[lns 3nemMeHTOB NPAMOYro/ibHOro, TaBPOBOIO WM [BYTaBPOBOI0 CEYEHWs C apMaTypoi,
PacronOXeHHOW Y BEPXHel W HWKHeW rpaHei, MOMEHT TPELLMHOOOpa30BaHNs C Y4YeTOM
Heynpyrux geopMaumin pactTaHyToro 6eToHa fonycKaeTcs onpefeNisiTh COrnacHO yKasaHUAM
8.2.10-8.2.12.

8.2.9 [lonyckaeTcsd MOMeHT 00pa3oBaHWs TPeLLMH onpefensTb 6e3 yyeta Heynpyrmx
aeopMmaumin pacTaHyTOro 6eToHa Mo ykasaHuam 8.2.11, npuHumasa B dopmyne (8.121)
Wpi=Whred. ECnn npn aTOM ycnosue (8.118) unm ycnosue (8.139) He yA0B/eTBOPAOTCH, TO
MOMEHT 00pa3oBaHNA TPELLMH CrefyeT Onpefensitb C Y4eTOM Heynpyrux fgedopmaunii
pacTsHyTOro 6eToHa.

8.2.10 MomeHT 06pa3oBaHMsi TpewmuH C Y4eTOM Heynpyrux gedopmauuii
pacTAHYTOro 6eToHa OMpeaenstoT B COOTBETCTBUM CO CNELYHOLLMMU MONOXEHUAMU:

CeyeHuns nocne AeopMUPOBAHNSA OCTAIOTCA MIOCKUMU;

3MOPY HaNPSHXKEHWIA B CXKaTO 30He 6eTOHA NPUHUMAIOT TPEYroibHOW (DOPMbI, Kak Ans
ynpyroro Tena (pucyHok 8.17);

AMOPY HanpsHKEHWI B PacTAHYTOM 30He GeTOHA MPUHUMAKOT TpaneuueBnaHoN Gopmbl
C HanpsHKeHUAMMW, He MPEBbILAKOLWMMY PACUETHBIX 3HAYEHWI COMPOTMBMEHWS 6eToHa
PacTsXeHWIO Rptser;

OTHOCUTENbHYHO [edopMaumio KpanHero pacTsHyTOro BOMIOKHA 6eTOHa NpUHMMalOT

PaBHOW ee MNpeaenbHOMY 3HAUEHWO &u ¢ MPW KPATKOBPEMEHHOM [AeNCTBUW Harpysku
(8.1.30); npw AByX3Ha4HOI antope AediopMaLinii B ceHeHN anemeHTa gy = 0,00015;

HanpsHKeHUs B apMaType NPUHUMAKOT B 3aBUCUMOCTM OT OTHOCUTE/bHBIX AedopMaLinii
KakK ons ynpyroro tena.

8.2.11 MomeHT 06pa3oBaHMsi TPewuH C Y4eTOM Heynpyrux gegopmaymi
pacTAHYTOro 6eToHa onpeaenstoT no gopmyne

Mere = Rotser ‘Wi N -y, (8.121)

rae Wpi — ynpyronnactnyeckunii MOMeHT CONPOTUB/IEHNS CEYEHNS NS KPanHEro pacTsHyToro
BO/IOKHa 6eTOHa, OnpeaensieMblii C y4eTOM NOMoXeHNin 8.2.10;
ex — PacCTOAHME OT TOYKU MNPUNOXKEHWUS NPOLOMbHON cunbl N (pPacrnonoXXeHHOM
B LEHTPE TSXXECTW NPUBEAEHHOIO CEYEHUNS 3/IEMEHTA) L0 SAPOBOI TOUKK, Hambonee
YAIEHHOW OT PacTAHYTOM 30HbI, TPELLMHOO6pa30BaHMe KOTOPOI NpoBepseTcs.
B chopmyne (8.121) 3HaK «naOC» NPUHMMAIOT NPY CKUMatOLLE NPoaobHoNM cune N,
«MVHYC» — MPW PacTArMBatoLLEen cuse.
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1 — YpoBeHb LiEHTPa TSHXKECTV NPUBEAEHHOTO NOMEPEYHOr0 CeUeHUs

PucyHok 8.17 — Cxema Hanps>XeHHO-4e(h0pMMUPOBAHHOI0 COCTOSIHMA CeYEHMS 3N1eMeHTa rnpu
npoBepKe 06pa3oBaHNs TPELLMH Npy AeACTBMM M3rnbaroLero MoMeHTa (a), M3rnbaroLero
MOMEHTa 1 NPoA0/IbHOM cunbl (6)

[N NpsMOYrofbHbIX CEYEHWIA U TaBPOBbLIX CEYEHWI C MOMKOW, PacrofiOKeHHON B
CKaTo 30He, 3HaueHMe Wp Mpu JeACTBMM MOMEHTA B M/IOCKOCTM OCM CUMMETPUM
[0MNYCKaeTCst NPUHMMATh PaBHbIM

Woy =1,3Weq, (8.122)
rae Wred — YNPYriiii MOMEHT CONPOTUBNEHWSI MPUBEAEHHOTO CEUYEHUs MO PaCTAHYTON 30He

ceyeHmsi, onpegensieMblii B COOTBETCTBUM € 8.2.12.
8.2.12 MomeHT conpoTtuneneHns Wreq 1 PacCTOAHUE ex OMpeAenstoT No opmysnam:

|
Wyeg =—"20; (8.123)
Yt
W,
e, =—red (8.124)
Ared
rae lred — MOMEHT MHEPLMX NPUBEAEHHOrO CEYEHUs 3/1eMEHTAa OTHOCUTENIbHO ero LieHTpa
TAXKECTK
leg =1 +lg-a+1{ -a (8.125)
I, Is, I's — MOMEHTbI MHEPLWMN CeYeHnii 6ETOHA, PacTSHYTON apMaTypbl M CXXaToi apMaTypbl
COOTBETCTBEHHO;
Ared — NNIOWAAb MPVBEAEHHOTO TMOMEPEYHOr0 CEYEHWs! 3/eMeHTa, onpegensemas Mo
(hopmyne

Aeg =A+A -0+ A -0 ; (8.126)

o — KO3(W(MLUMEHT NpUBEAEHNS apMaTypbl K GETOHY

82



CrIn 63.13330.2012
E

o= S .
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A A, A, —nnowaanm nonepeyHoro ceveHust GeTOHa, PacTAHYTOW M CXaToi apmatypbl

COOTBETCTBEHHO;
Yt — PacCTosiHME OT Hambonee PacTAHYTOrO BOMIOKHA GETOHA A0 LEHTpa TSHXKECTW
MPUBEEHHOr0 NOMNEePeYHOro CeYeHNs aNeMeHTa

_ St,red
Ared

30€Cb Stred — CTATUHECKMNIA MOMEHT NJIOLLAAN NPUBELEHHOIO MOMEPEYHOro CeYeHUs 3/1eMeHTa
OTHOCUTE/IbHO Hanboee pacTAHYTOro BOJIOKHA GeTOHa.
JlonyckaeTca MOMeHT conpoTuBeHNsa Wreq ONpeaensaTb 6e3 yyeTta apMarypsbl.
8.2.13  Ycunme Nere NPy 06pa3oBaHUN TPELLMH B LIEHTPA/IbHO PACTAHYTbIX 3/1leMeHTax
OrpeaenstoT no popmyne

Yt

Ncrc = Ared 'Rbt,ser . (8-127)

8.2.14 OnpegeneHve MoOMeHTa 006pa3oBaHMSi TPELUMH Ha OCHOBE HENMHEWHON
AethopMaLMOHHON MOLeNn MPOU3BOLAAT WUCXOAA W3 06LMX MOMOXKEHWIA, NPUBEAEHHBIX B
6.1.24 n 8.1.20-8.1.30, HO C y4yeTOM paboTbl 6eTOHA B PACTAHYTON 30HE HOPMaNbHOrO
ceyeHus, orpeaensiemMoil AuarpaMMOi COCTOSHUS pPacTAHYTOro 6eToHa corfacHo 6.1.22.
PacuyeTHble XapakTepuUCTUKXN MaTepuaioB NPUHUMAIOT ANS NpeaesibHbIX COCTOSHWUIA BTOPOM
rpynnbl.

3HaveHne Mcre ONPesenstoT U3 peLleHns CUCTEMbl YPaBHEHWI, MPeLCTaBfieHHbIX B
8.1.20-8.1.30, NpuHMMas OTHOCUTENbHYIO Ae(opMaLmio BETOHA eptmax Y PACTAHYTOM rpaHm
aNleMeHTa OT [eiiCTBUSA BHELUHEN Harpys3ku, paBHO NpeaenbHOMY 3HaYEHWIO OTHOCUTE/IbHOWA
feopmaumMm 6eTOHA NPU PACTHKEHUN €bt,uit, ONPELENFEMOMY COT/IacHO yKasaHusam 8.1.30.

PacyeT LUMPUHbI PACKPbITUS TPELLWH, HOPMasIbHBIX K NMPOAO/ILHOI 0CK 3/1eMeHTa

8.2.15 LUupuHY packpbiTUs HOPMabHbIX TPEWWH ag.; (i=1, 2, 3 - cm. 8.2.7)
onpesenstT no opmyne

Aerei = P1 P2 P3- Vs '%'Is’ (8.128)
S
e os — HanpsbkeHne B MPOAO/bHOM PacTAHYTOW apmaTtype B HOPMa/lbHOM  CeYeHuu
C TPELLMHOM OT COOTBETCTBYIOLLEN BHELUHEN Harpysku, orpegensieMoe COriacHo
8.2.16;

Is — 6a30Boe (6e3 yyeTa BAUAHMS BMAa MOBEPXHOCTM apmatypbl) PacCTOsHUE MeXay
CMEXHbIMW HOPMaJTbHbIMW TPeLLMHaMK, onpegenisiemMmoe cornacHo 8.2.17,;

s — KO3(W(DULMEHT, YUUTLIBAIOLMIA HepaBHOMEPHOE pacnpefefieHne OTHOCUTESbHbIX
aedopmaumini pacTAHYTOW apMaTypbl MEXAY TpellMHamu; AONYyCKaeTcs NPUHUMaTb
KO3((MLUMeHT s = 1; ecnm npu 3TOM ycnosme (8.118) He yaoBneTBopseTcs,
TO 3HayeHue s CiedyeT onpefensts no gpopmyse (8.138);

@1 — KOIPPULUMEHT,  yuuTbIBalOWMIA  NPOLO/DKUTENIBHOCTL  [EACTBUA  Harpysku,
NMPUHMMAEMbIA PaBHbIM:
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1,0 — np1 HENPOAO/MKNTENIbLHOM AEACTBUN Harpy3KMu,;
1,4 — npn NPOLO/MKUTENILHOM AENCTBUM Harpy3Ku;

@2 — KO3((PULMEHT, YUMTbIBAKOLLMIA NPOUIb NPOLO/IbHON apMaTtypbl, MPUHUMAEMbI
paBHbIM:
0,5 — ans apmaTypbl NEPUOANYECKOr0 NPOMUASA Y KaHATHOW;
0,8 — ans rnagkoin apmaTypsl;

@3 — KO3(h(ULMEHT, YUNTBIBAIOLLMIA XapaKTep HarpyXXeHus, MPUHUMAaEMbI PaBHbIM:
1,0 — 4ns 3N1EMEHTOB N3rnbaembiX U BHELLEHTPEHHO CXaTblX;
1,2 — pna pacTAHYTbIX 3/1EMEHTOB.

8.2.16 3HaueHMsA HaNPSHKEHUA oy B PaCTAHYTOM apmatype U3rnbaembIX 3/EMEHTOB

onpegenaroT no dpopmyne
G. = M (hO — YC)

s [
red

gy, (8.129)

rae lieqs Yo — MOMEHT WHEPUMM W BbICOTAa CXKAaTOW 30HbI MPUBEAEHHOrO MOMEPEYHOro

CeyeHUs 3/IEMeHTa, Onpefensemble C YYETOM MJIOWAAMN CeYeHWUs TOJbKO
CXXaToW 30Hbl 6eTOHa, NMOWANE CeYeHUs PaCTAHYTOM W CXaTol apMaTypbl
corfacHo 8.2.27, npuHMMas B COOTBETCTBYHOLIMX (HOPMYy/ax 3HAYeHUs
KoathdhuumeHTa NpuBeieHNA apmaTypbl K 6ETOHY oLy = 0Ly -
[ns n3rnbaemblX 31eMeHTOB Yc=X (PUCYHOK 8.18), rae X — BbICOTa CXATOM 30HbI
6eToHa, onpegensemas cornacHo 8.2.28 npu olgp =0y -
3HayeHVie KO3MULMEHTa NPUBEAEHMS apMaTypbl K OETOHY Osi OMNpefensoT Mo
(hopmyrne
E
g =—— , (8.130)
Eb,red

rae Ep red — NPMBEAEHHBIA MOAYNb AehopMaLMn CXKAaTOro 6eToHa, yUMTbIBAKOLWNIA Heynpyrue
fedopmaumm cxxaToro 6eToHa 1 onpeaensieMblii o opmyne

_ Rb,n
Eb,red - ' (8.131)
€pL,red
OTHOCUTENBbHYIO AethopMaLio GETOHA b1 red NPUHMUMAIOT paBHoi 0,0015.
[lonyckaeTca HanpsXeHVe os ONpeaensTb No gopmyne
S (8.132)
Zs- As

rae zy — paccTtosiHue OT LEHTpa TSXKECTU PacTAHYTON apmaTypbl 4O TOYKU MPUIOXKEHMA
PaBHOENCTBYIOLLLEN YCUMNIA B CXKATOW 30HE 3/IEMEHTA.
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1 — ypoBeHb LIEHTPA TAXKECTM NPUBEAEHHOTO NOMNEPEYHOr0 CEeYeHNs

PucyHok 8.18 — Cxema Hanpsi)KeHHO-Aeh0pMUPOBAHHOI0 COCTOSIHUSA 3/1EMEHTA C TpeLLMHamMum
npu aencTBmn n3rnbaroLlero MmomeHTa (a, 6), M3rnbaroLLero MOMeHTa 1 NPoAobHON cuibl (B)

[N 3NeMeHTOB MpPSIMOYTO/IbHOTO MOMEPeYHOro CeyeHus npu OTCyTCTBUM (UM Ges
y4eTa) CXaToil apmMaTypbl 3Ha4eHWe Z¢ ONpeaenstoT no hopmyne

z = h, —% . (8.133)

[N 3nemMeHTOB MpPsSIMOYrofbHOrO, TaBPOBOTO (C TMOJMKOW B CXAaTOM 30HE) WU
[1BYTaBPOBOr0 NOMEPEYHOr0 CEYEHUs 0MYCKAETCA 3Ha4eHNe Z, NPUHUMATbL paBHbIM 0,8h, .

Mpu feiAcTBUM M3rnbatoLLero MoMeHTa M 1 NPOAONLHON cunbl N HanpsikeHue o B
PacTAHYTOI apmaType onpeaenstoT no gopmyne

M (ho —
cs{ (fo-ye) , N ]asl, (8.134)
d

I red Are

roe Ag, Ye — NNOWaasL NPUBEAEHHOrO MOMEPeYHOro CeYeHUs 3NeMeHTa U paccTosiHMe oT
Hanbonee CXaToro BOMOKHa 6eTOHa [0 LUEHTpa TSHKECTM MpUBEAEHHOro
CeyeHus, orpegensieMble Mo O6WMM MpaBuiaM pacyeTa reoMeTpUYecKmX
XapaKTePUCTUK CEYEHWIA YNPYyrmx 31eMEHTOB C Y4eTOM M/OLWAAM CeyYeHus
TONbKO CXaToW 30Hbl 6eTOHa, Nowajeli CevyeHWs pacTAHYTOM U CXKaToW
apMaTypsbl cornacHo 8.2.28, npuHnmas KoappuumneHT npmeeaeHns apMaTypsl
K 6ETOHY oL .

[onyckaeTcs HanpskeHWe G ONpeaensTb No hopmyne
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N(es +25)
vt (8.135)

rae s — pacCTosHMe OT LeHTpa TSHXKECTU pacTaHYTOl apMmaTypbl [0 TOUYKW MPUIOXKEHUS

< M
NpPoAo/IbHOM cubl N C yY4eTOM 3KCLeHTpUCUTETa, paBHOro W

[N 3N1eMEHTOB NPSMOYro/IbHOFO CeYeHMst MpU OTCYTCTBUM (MnK 6e3 yyeTa) CxKaTol
apmaTypbl 3HauyeHWe z, [OMycKaeTcs onpegensTb no copmyne (8.133), B KoTopoid

Xy, — BbICOTA CXaToli 30Hbl GETOHA C YYETOM B/IUAHWA MPOLOMLHON CW/bl, OMpefensemast
COrnacHo 8.2.28, npuHumas KoathmuLmneHT npmseeHns apMaTypbl K 6eTOHY o.gy = Olg -

[N 3nemMeHTOB MpPSIMOYrofbHOrO, TaBPOBOTO (C TMOJMKOW B CXAaTOM 30HE) WU
[1BYTaBPOBOr0 NOMEPEYHOr0 CEYEHUS I0MYCKAETCA 3HaUeHne Z, NPUHUMATL paBHbIM 0,7hy .

B dopmynax (8.134) n (8.135) 3HaK «NKOC» NPUHUMAKOT NPU pacTArMBatOLLEN, a 3HaK
KMUHYC» NPU CXXMMatoLLei NPOLONbHOA cune.

HanpskeHnsa os He JO/MKHbI MPeBbIWaTth Rsser.

8.2.17 3HauyeHMs 6a30BOr0 pPacCcTOsHUA Mexay TpewmHamn ls onpegenstoT no

(hopmyne
Aot
Iy =0,5-—-dq (8.136)
A

1 NpuHUMaloT He MeHee 10 ds 1 10 cm 1 He 60nee 40 ds 1 40 cm.
3aecb Apt — NI0OWALL CEYEHNS PaCTAHYTOrO 6ETOHa;
As — noLasib CeYeHNs pacTAHYTON apMaTypbl;
ds — HOMWHa/IbHbIN fMameTp apmartypbl.
3HaueHns Apt ONpPedenstoT Mo BbICOTE PAaCTAHYTON 30HbI GETOHA Xt, MCNONb3YS NpaBuna
pacyeTa MOMeHTa 06pa3oBaHMs TPELLUMH COrNacHo yKkasaHusam 8.2.8 — 8.2.14.
B nto6om cnyyae 3HaueHne Apt MPUHUMAIOT PaBHbIM M/10LWAAN CEYEHUS MPU ee BbICOTe
B Npefenax He MeHee 2a 1 He 6onee 0,5h .
8.2.18 3HauyeHuA KoahhmumeHTa YPs ONPeLenstoT no opmyrne

vy =1-0,8- > Osere (8.137)
Os
A€ Oscrc — HANPSHXKEHWE B NPOAO/bHOM PacTAHYTOM apMaType B CEYEHUWN C TPELMHON cpasy
nocne 06pasoBaHNs HOPMasbHbIX TPELLWH, onpedenseMoe no ykasaHusm 8.2.16,
MPUHNMas B COOTBETCTBYHOLLMX Popmyrnax 3HayeHUd M=Mcrc;
— TO e, NpW AeNCTBUM pacCMaTPUBaeMOI HarpysKu.
[N n3rnbaemMblx 3NEMEHTOB 3Ha4YeHMe KoadhduumeHTa Ys OMYCKaeTcs onpeaensTtb Mo

(hopmyrne

M __crc

.=1-0,8- (8.138)

rae Mcrc onpeaenstoT rno gopmyne (8.121).
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PacyeT 3/1eMEHTOB »Ke/le306eTOHHbIX KOHCTPYKLMIA Mo AedhopMaLusim

8.2.19 PacueT 3neMEHTOB )>KeNne300eTOHHbIX KOHCTPYKUMA N0  Aedopmauusam
MPOU3BOAAT C YHETOM 3KCMN/yaTaUMOHHbLIX TPeOOBaHWNIA, MPEABbABISEMbIX K KOHCTPYKLMSM.

PacueTt no geopmauusm cnegyeT NPoOM3BOANTL Ha LENCTBMIE:

MOCTOAHHbIX, BPEMEHHbIX A/IUTENbHLIX U KPATKOBPEMEHHbIX Harpy3ok (cm. 4.6) npw
orpaHuyeHnmn geopmanuii TEXHOMOMMYECKUMU NN KOHCTPYKTUBHbIMU TPe60BaHMAMM;

MOCTOSHHbIX W BPEMEHHbIX [JITE/IbHBIX Harpy3oK Mpu OrpaHWyeHun pegopmMaiini
3CTETUYECKMMW TPeboBaHUAMN.

8.2.20 3HaueHMs npeaenbHO AOMYCTUMbIX AedopMaunii 3MEMEHTOB MPUHUMAKOT
cornacHo CIM 20.13330 1 HopMaTVBHbIM AOKYMEHTaM Ha OTAe/NbHble BUAbl KOHCTPYKLWIA.

PacueT »e/1e306eTOHHbIX 3/1eMeHTOB Mo rnporunbdam
8.2.21 Pacyet )ene306eTOHHbIX 3/1IEMEHTOB MO Npornbéam NPon3BOAAT U3 YCI0BUS:
f<fu (8.139)

rae f— nporn6 »kene3o6eTOHHONO 3/1EMEHTa OT [eNCTBUA BHELLIHEW Harpy3Ku;
furt — 3HaYeHWe NpesenbHO 4ONYCTMMOro Nporuéa Xene3o6eTOHHOMO 3MIEMEHTE;

Mpormbbl Xene3o06eTOHHbIX KOHCTPYKUMIA ONpeaenstoT nNo  o6wyM  npasuiam
CTPOMTENbHON MeXaHWKM B  3aBUCUMOCTM  OT  WM3rMOHbIX, CABWIOBbIX W  OCEBbIX
AeopMaLMOHHbIX XapaKTePUCTUK >Kene300eTOHHOro 3/leMeHTa B CeYeHUAX Mo ero AnnHe
(Kp1BWU3H, YrnoB casura u 1.4.).

B Tex cny4yasx, Korga nporuobl Xene3o0eTOHHbIX 3/1eMEHTOB B OCHOBHOM 3aBUCAT OT
M3rMbHbIX  gedopmauunia,  3Ha4YeHMs  NPOrnboB  ONPedensitoT MO XKECTKOCTHbIM
XapaKTepucTnkam cornacHo 8.2.22 n 8.2.31.

8.2.22 [4na w3rmbaembiX 3/1eMEHTOB MOCTOAHHOIO MO AJIMHE 3/IeMEHTa CeYeHus, He
VMEILLMX TPeLmH, Npornbsl onpeaenstoT No o6LimMM npaBuaam CTPOMTENbHON MEXaHUKM C
MCNONb30BaHMEM YKECTKOCTM MOMEPEYHbIX CEYEHWNIA, onpeaensieMori no gopmyne (8.143).

OnpepfeneHne KpUBU3HbI YKene306eTOHHbIX 3/1eMEHTOB

8.2.23 KpuvBU3HY M3rnbaemblix, BHELLEHTPEHHO CXaTbIX M BHELLEHTPEHHO PacTAHYTbIX
3/IEMEHTOB [/19 BbIYUC/IEHNSA UX MPOrMb0B ONpesenstoT:

a) 4NA 3/1eMEHTOB M/IM Y4aCTKOB 3/1EMeHTa, 4e B PacTAHYTON 30He He obpasytoTcs
HOpPMasibHble K NPOAONbHON OCK TPeLMHBI, cornacHo 8.2.24, 8.2.26;

0) 419 3NEMEHTOB WM YYaCTKOB 3/1EMEHTA, Ie B PaCTAHYTON 30He UMEOTCA TPELLUHBI,
cornacHo 8.2.24, 8.2.25 1 8.2.27.

AnemMeHTbl UM YYaCTKM 3/1EMEHTOB PacCcMaTpyBarOT 6e3 TPewyH, ecniv TPeLLVHbI He
obpasytotca [T.e. ycnosue (8.116) He BbIMNOMHAETCA] NpW AEWCTBUM MOMHONW HarpysKu,
BK/IHOYatOLLeli MOCTOSHHYHO, BPEMEHHYIO 4/IUTE/IbHYIO U KPaTKOBPEMEHHYHO Harpy3Ku.

KpuBM3HY Xene3o6eTOHHbIX 3/1EMEHTOB C TpewuHaMn 1 6e3 TPeLuMH MOXHO Takxke
onpeaensTb Ha OCHOBE Ae(hOpPMaLMOHHON Moaenn cornacHo 8.2.32.

8.2.24 TIONHY KPUBU3HY WU3rnbaeMblX, BHELEHTPEHHO CXaTbiX W BHELEHTPEHHO
PacTAHYTbIX 3/IEMEHTOB ONPeAeNsoT No popmMynam:

A1 y4aCTKOB 6€e3 TpeLyH B pacTAHYTON 30He

1:(1) {EJ ; (8.140)
ro\r); (r),
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[1191 Y4aCTKOB C TPeLMHAMU B PACTSHYTOM 30He
1_ (E) _[1) +(1) | (8.141)
r r 1 r 2 r 3
1

1 o
(—j ) (— — KPUBU3HbI COOTBETCTBEHHO oT HENPOAO/KUTENTbHOIO neENCTBUA
r r

1 2

B hopmyne (8.140):

KpaTKOBPEMEHHbIX Harpy3oK U OT MPOAC/IHKUTENIbHOIO AeNCTBUS MOCTOAHHbIX
N BPEMEHHbIX A/INTE/bHbIX Harpy3oK.
B hopmyne (8.141):

1 o o
(— — KpMBM3HA OT HEMpOAO/MKUTENbHONO AEACTBMS BCEA Harpy3kuM, Ha KOTOPYH
r
1
NPOU3BOASAT pacueT no Aedopmauusam;
1 o
(—] — KPMBU3HA OT  HENpPOAO/MHKUTENbHOTO  AENCTBMA  MOCTOSIHHLIX W BPEMEHHbIX
r
2

ONNTENBbHbLIX HAlPY30K;

1 o

(— — KpuBKM3Ha OT NPOAO/DKUTENBHOIO AENCTBUA NMOCTOAHHLIX N BPEMEHHbLIX ASTUTENbHbLIX

r
3

HarpysoK.

KprBu3HbI (%) : (%j n (%) OnpeaendoT CornacHo ykasaHuam 8.2.25.
1 2 3

1 o
8.2.25 KpurBU3HY >Xene306eTOHHbLIX 3/IEMEHTOB — OT AeCTBMS COOTBETCTBYHOLLMX
r

Harpysok (8.2.24) onpegenstoT Mo opmyne

1 M

r D

raoe M — narnbarowmii MOMEHT OT BHELUHEN Harpy3ku (C y4eTOM MOMEHTa OT NPOAO/bHOW

cunbl N) OTHOCUTENIbHO OCW, HOPMabHOW MOCKOCTU AeWCTBUA M3rnbatoLero

MOMEHTa W MPOXOAsLLEN 4Yepe3 LEHTP TSHKECTM MNPUBEAEHHOro MomnepeyHoro
CeYeHUs 3/1EMEHT,;

D —un3rnbHass  XecTKOCTb  MPUBEAEHHOr0  MOMEPEYHOr0  CEYEHUS|  3MIEMEHTA,
onpeaensemMas no opmyne

D=Ep e (8.143)

, (8.142)

roe Epi —Mogynb  fedopmauum  ©KaToro GeTOHa, Onpefensemblii B 3aBUCMMOCTU
OT MPOAO/KUTENBHOCTU [ENCTBUS HArpy3KN 1 C YH4ETOM HaInums UK OTCYTCTBIS
TPELWH;
Ired — MOMEHT VMHEPLMM NMPUBELEHHOTO MOMNEPEeYHOro CeYeHMst OTHOCUTENBHO ero LieHTpa
TSOKECTM, ONPeaeNsieMblii C y4eTOM HaMumMs MU OTCYTCTBUS TPELLMH.

3HayeHVs mogyna pAedopmauum 6etoHa Epi M MOMEHTa WMHepuuu nNpuBeLeHHOro
ceyeHus lred 4159 3NEMEHTOB 6€3 TPEeLLMH B PacTAHYTON 30He W C TPeLLMHaMK ONpeaenstoT no
yKa3aHnsam 8.2.26 1 8.2.27 COOTBETCTBEHHO.
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YKecTKoCTb >Kene306eTOHHOIO 3feMeHTa Ha y4aCTKe 6e3 TpeWwnH B paCTFIHyTOVI
30HE

8.2.26 )KeCTKOCTb >Kefie306eTOHHOro anemeHta D Ha ydvacTke 6e3 TpewmH
onpegensoT no opmyne (8.143).

MOMEHT WHepUUU lreg NPUBELEHHOIO MOMEPEYHOro CEYEHUsA 3IEMEHTA OTHOCUTE/NIbHO
ero UeHTpa THKEeCTU ONpeaensoT Kak [1d CN/OWHOro Tena Mo obuwwymM npasuiam
COMPOTUBNEHUSA YNPYTMX 3/1EMEHTOB C YYETOM BCEM M/OWaan cedeHns G6eToHa 1 nnoLasei
CeyeHuns apmatypbl ¢ KO3pULMEHTOM NpuBeLEHNA apMaTypbl K 6ETOHY o.

leg =1 +1g-0+1) -0, (8.144)

rae | — MOMEHT MHepLMM GETOHHOIO CeYeHUst OTHOCUTENbHO LIEHTPA TSXKECTW NpUBEAEHHOro
MONepeyYHoro CeYeHns aNeMeHTa;

Is, I's— MOMEHTbI MHepUMX Nnoljaaeli CeyeHWs COOTBETCTBEHHO PacTSHYTOM U CXaTol
apmaTypbl OTHOCWUTENbHO LIEHTPa TSHXKECTW MpPUBEAEHHOTO MOMEepPeYHOro CeyvyeHms

3/1eMEHTE,;
O — KO3(PULMEHT NpuBeaeHNs apmaTypbl K 6eTOHY,
E
o=— (8.145)
Ep
3HaueHne | onpefensloT nNo  O6WMM MNpaBWiaM  pacyeta reoMeTpPUYecKmX

XapaKTepPUCTUK CEYEHWIA YNPYTUX 3/1EMEHTOB.

JonyckaeTca onpeaensitb MOMEHT MHePUUK lred 6€3 yUeTa apmatypsbi.

3HayeHua mopyns pedopmaumm 6etoHa B (hopmynax (8.143), (8.145) npuHumaroT
paBHbIMU:
MPY HENPOAO/HKNTENILHOM AENCTBUN Harpy3Ku

Ebl =0,85- Eb ; (8146)

MNPV NPOACIKUTENBHOM AeCTBUN HarpysKu
E
Eyy = By =—2—, (8.147)
T+ Pp.cr

rae Qo.cr — NPUHMMAKOT MO Tabnumue 6.12.

YKeCTKOCTb >KeNe306e TOHHOIO 37EMEHTA Ha yYacTKe C TPeLMHaMn B pacTsHY TOl
30He.

8.2.27 )KeCTKOCTb XKene306eTOHHOr0 3/MeMeHTa Ha Yy4yacTKaX C TpellMHamu B
PacTAHYTON 30He ONPefeNstoT C YHETOM CleAytoLWmUX NMOMOXKEHUIA:

ceyeHuns nocse AeopMUpPOBaHUA OCTAKOTCA NIOCKUMU;

HanpsHXKeHNs B 6ETOHE CXXaTOo 30HbI ONPeeNnsoT Kak Ans ynpyroro Tena;

paboTy pacTAHYTOro 6eTOHa B CEYEHUMN C HOPMa/IbHOW TPELLIMHOW He YYMTbIBAKOT;

paboTy PacTAHYTOro 6eTOHa Ha y4acTKe MeXay CMEXHbIMU HOPMaslbHbIMU TPELUHAMM
YUUTBIBAKOT MOCPELCTBOM KOahmumeHTa Ys.

YKecTKoCTb XKene3o6eToHHOro aneMeHTa D Ha yyacTkax C TpewuHammn onpeaenstoT rno
thopmyne (8.143) 1 NpUHMMAKOT He 60/EE XKECTKOCTU B3 TPELLVH.

3HaueHns moaynsa fedopmanny cxxaToro 6eToHa Ept NPUHUMAIOT paBHbIMW 3HAYEHUSAM
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npMBefeHHOro Mogynsd fedopmaumv Ebred , OMpegensembix no opmyne (6.9) npwu
pacyeTHbIX  COMPOTWUB/EHUS  GeTOHa  Rpser AN COOTBETCTBYIOLMX  Harpysok
(HeNPOLOMKNTENBHOIO U NPOJO/HKUTENBHOTO AEACTBUS).

MOMEHT MHepLUMn NPUBEAEHHOIO MOMEPEYHOro CeYeHUst 3N1eMeHTA lred OTHOCUTENBHO
ero LeHTpa TSHXKeCTU OnpeseniatoT Mo 06LLMM npaBuiam COMpoTMBEHUS YNPYTrMX 3/1EMEHTOB
C YYeTOM N/oWwaan ceyeHUss GeTOHa TONbKO CXKATOM 30Hbl, MNIOLAAEA CeYeHMs CXaToii
apmartypbl C KO3th(hULMEHTOM NprBeLeHNS apMaTypbl K 6ETOHY Os1 U PacTAHYTON apMaTypbl C
KO3(h(hMLMEHTOM MPUBELEHNA apmaTypbl K 6ETOHY 02

lreg = lp+1s-agp+1g -0, (8.148)

roe 1y, lg, 1 —MOMEHTbI MHepuMM nnowaneii CevyeHUs COOTBETCTBEHHO CXKATOW 30Hbl

GeToHa, PacTsHYTOW M CKaTol apMaTypbl OTHOCUTENbHO LIEHTPA TSKECTM
npuBeaeHHOro 6e3 yueta 6eTOHA PACTAHYTOI 30HbLI MOMEPEYHOr0 CEYEHNS.

3HayeHus |g n I onpefenaloT No O6LWMM Npaswiam CONPOTUB/IEHWS MaTepuasios,
NPUHMMas paccTosHMe OT Haubosee ©KaToro BOMOKHA OeTOHa [0 LEHTpa TSHKECTU
npmBedeHHOro (C KoapuuMeHTaMy NPUBEAEHNS oy W O.gp) MOMEPEYHOro ceuveHus 6es3
yyeTa 6eTOHa pacTAHYTON 30HbI (PUCYHOK 8.19); A1 N3rnbaemblX 3/IEMEHTOB

Yem = Xm ,

A€ Xm — CPEAHAA  BbICOTA CXATOM 30HbI 6eTOHa, Yy4yuTbiBalOWas BAUAHME pPaboThbl
pacTAHYTOro 6eToHa Mexay TpewuHaMmn W onpegensemas corfacHo 8.2.28
(pvcyHok 8.19).

3HayeHus 1, U Y., OMPedensaroT Mo O6LWWM npasuiam pacyeTa reoMeTpUYecKmX
XapaKTePUCTUK CEYEHWIA YNPYTUX 3/1EMEHTOB.
3HaveHns Ko3h(MLUMEHTOB NPUBELEHNS apMaTypbl K GETOHY Ost U Os2 ONPeAenstoT Mo

8.2.30.

8.2.28 [Ana n3rnmbaembIxX 3/1eMEHTOB MOJIOXKEHWE HENTPasIbHOM OcK (CpefHss BbicOTa

CXXaTol 30HbI 6ETOHA) ONPEeAENstoT U3 YPaBHEHNUS

Spo = 0tgp +Sg0 —0Lg1 - S (8.149)

rae Sy, Ssp U Sgp — CTaTUYECKe MOMEHTbI  COOTBETCTBEHHO CXaTOll 30HbI  GETOHa,

PacTAHYTON U CXXaTo apMaTypbl OTHOCUTE/ILHO HETPa/IbHOW OCK.
[ns nNpAMOYro/bHbIX CeYEHWNIA TOMbKO C PacTAHYTON apMaTypOil BbICOTY CXKATOWN 30HbI
onpeaensoT rno gopmyne

Xm =g (\/(Hs ‘%2)2 +2U50gy Mg 'OLSZJ ’ (8.150)

b-hy
[N NpsMOYrofibHbIX CEYEHWI C PacTAHYTOM M CXaTON apmaTypoil BbICOTY CXKaToiA
30HbI ONPeLenatT no (opmyne

rae ps =
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, 2
Xm =g (MSGSZ+MS 0‘sl) +2

!

’
HgOlgp + g Olgg
hy

] _(Msasz +Ug 0‘sl) . (8.151)
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[ns TaBpoBbIX (C MONKOW B CXKATOl 30HE) W ABYTaBPOBbIX CEYEHWIA BbICOTY CXKATOM
30HbI OMpPeaensoT no gopmyre

' ' 2 ' a, ' hlf ' '
Xm = ho (HSO“SZ THs Ogp +Ht ) +2| psOsp + Hg 0~slh_+Hf h. _(Hsasz THs Osp +Ht ) . (8.152)
0 0
At
roe pus =—.
bhy

A} —nnowiaab CeYeHNs CBECOB CXATOMN NOMKMU.

L}
Ajay, Ey, Ty ﬁ.',ll.'_-..._””.

K

“_u"‘.-I: Lt}: " a X E L] F'-..l vl

A .

Xd

1 — ypoBeHb LiEHTpa TSXKECTW NPUBEAEHHOTO 6e3 yyeTa PacTsHYTOl 30Hbl GETOHA NOMEPEYHOr0 CeUYeHUS

PucyHokK 8.19 — MpurBeaeHHOe NomnepeyHoe ceveHue (a) U cXxema HanpsiKeHHo-
AehopMMPOBAHHOI0 COCTOSIHMS 3/1EMeHTa ¢ TpewmHamm (6) Ans pacyeTa ero no gedopMalmsam
npu geiAicTBUM N3r1GatOLLLEr0 MOMEHTA

[N BHELEHTPEHHO CXaTblX U BHELEHTPEHHO PacTAHYTLIX 3/1EMEHTOB MOMIOXKEHME
HeliTpanbHOl 0CK (BbICOTY CXKATOl 30HbI) ONPEAENsIOT U3 ypaBHEHMS

!
_ Thotasplso+aglso (8.153)
’
Spo + 02550 + Ats1Sg0

rae YN — PaccTofiHMe OT HeWTpanbHOW OCM [0 TOYKW MPUIOXKEHNS
NPoAonbHOM cunbl N, OTCTOALLEN OT LIEHTPa TSHXKECTU MOSHOMO

M
ceyeHuns (6e3s yyeTa TPeLyH) Ha PacCTOAHUN e = W;

lbos 1sos 150 Sphos Ssor Sg9 — MOMEHTBI MHEPLUUWM U CTATUYECKME MOMEHTbI COOTBETCTBEHHO

CXKaToW 30Hbl 6GEeTOHa, pacTAHYTOW W CXaTo apmatypsbl
OTHOCUTE/IbHO HENTPa/IbHON OCK.
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[lonycKaeTcs [ 3NEMEHTOB MPSIMOYrObHOTO CEYeHWs! BbICOTY CXKaTOl 30HbI Npw
[EVCTBAN U3rMbatoLLmMx MOMEHTOB M 1 NpogonbHoli cubl N onpeaensiTb no opmyre

X =y £red N
m M Ar M
ed *

rgpe Xy —BbICOTa CKaTON 30Hbl U3rMbGaemMoro 3MemMeHTa, onpeaensemMas no (*JODMyfIaM

(8.149)—(8.152);
lred» Areg — MOMEHT  WHEpUMM W MMoWadb NPWBEEHHOTO  MOMEPEYHOr0  CeYeHWs,

orpegensieMble 415 NOHOIO ceveHus (6e3 yyeta TpeLwmH).
3HaueHNs reOMeTPUYECKMX XapaKTEPUCTUK CEYEHUS 3/IeMeHTa ONnpesenstoT no oowmm
npasuiam pacyeTa CeYeHUs YNpyrnx 3/IeMeHTOB.
B dopmyne (8.154) 3HaK «NAHOC» NPUHUMAKOT MPY CKUMAOLLEN, a 3HaK «MUHYC» MpK
pacTarnearoLLel NPoAobLHON cune.
8.2.29 )KeCTKOCTb  M3rMbaeMbIX  Xenie300eTOHHbIX  3/IEMEHTOB  [0MYCKaeTcs
ornpegenaTb no opmyne

(8.154)

D = Es req Asz(hy —Xp) (8.155)

roe z — pacCcTosiHMe OT LEHTpa TSHKECTWM PacTAHYTOW apMmaTypbl [0 TOYKM MPUIOXKEHUS
PaBHOAENCTBYIOLLEN YCUNNIA B CXKATOW 30HE.
[N 3N1emMeHTOB MPAMOYrOfIbHOTO CEYeHUs MpY OTCYTCTBUM (MM 6e3 yyeTa) CxKaToi
apmaTypbl 3Ha4YeHVe z OMpeaenstoT Mo opmyne

7=hg —%xm . (8.156)

[na  3neMeHTOB NPSMOYrofbHOr0, TaBPOBOrO (C MOMKOW B CXKaTOM 30HE) W
AIBYTaBPOBOI0 MOMePeYHbIX CEYEHWI 3HaUeHNe z [OoMycKaeTcs NpuHMMaTh pasHbimM 0,8hy .
8.2.30 3HauyeHus KO3MULMEHTOB NPUBEAEHUA apmaTtypbl K 6ETOHY MNpPUHUMAOT
paBHbIMU:
[/151 CKaTOI apmatypbl

Oy =—5—; (8.157)
Eb,red
nnsa paCTﬂHyTOf/'I apmMaTypbl
E
oy = =2, (8.158)
Eb,red

rae Epred — NPMBEAEHHBbIA MOAYNb  AedopMaumMy  CKaToro 6eToHa, OnpeaensiemMblii Mo
(opmyne (6.9) npv HENPOZO/HKUTENBHOM W NPOAO/HKUTENILHOM  [AEACTBUK
Harpysku, 3ameHsasa Ry Ha Ro ser;
Es.red — NPMBELAEHHBIA MOAY/b AehopMauMn pacTAHYTON apMaTypbl, OnpeaensiemMblil C
YUYeTOM B/IMSHUA PaboTbl pacTAHYTOro 6eToHa MeXay TpeLuHamMu rno opmyne
Es red =5. (8.159)

S
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3HayeHVs KoathduLmeHTa v onpeaenatoT no popmyne (8.138).
[lonyckaetca npuHMMaTh ys=1 1, cnefoBaTeNibHO, ogy =0l . 1pY 3TOM, ecnu ycnosue

(8.139) He ypoBneTBOPSiETCHA, pacyeT MPOM3BOAAT C  Y4Y4eTOM  KOI(PULMEHTA s,
onpegensemoro rno opmyne (8.138).
8.2.31 TlMpornbbl >Kene306eTOHHbIX 3MEMEHTOB MOXHO OMpefenstb Nno o6wmm

r
HENoOCpPeACTBEHHO W3rMOHBIX >XECTKOCTHbIX XapakTepuctuk D nyTeM 3ameHbl ynpyrux
M3rMOHbIX XapakTepucTuk El B pacUeTHbIX 3aBUCUMOCTSX Ha YKa3aHHble XapakTepuctuku D,
BblUMCNseMble NO (hopMynam, NpueeaeHHbIM B 8.2.25 n 8.2.29.

Mpy¥ COBMECTHOM [eNCTBMU KPaTKOBPEMEHHOW W A/INTENIbHOW HArpy3oK MOJHbIN
Nporné snemMeHToB 6e€3 TPewmH KU C TPewmMHaMn B PacTAHYTOW 30HE OMNPeaenstoT nyTem
CYMMMPOBaHWS NPOrmbos OT COOTBETCTBYIOLMX HArpy3oK Mo aHalormm ¢ CyMMUpPOBaHMEM
KpMBU3HbI N0 8.2.24, NpUYHMMAasA >KECTKOCTHble XapakTtepuctmkm D B 3aBMCMMOCTU OT
YKa3aHHON B 3TOM MYHKTE MPUHATON MPOAOC/HKUTENBHOCTU AENCTBMS paccMaTpyBaeMON
Harpysku.

JonyckaeTca npu  OnpefeneHnn >XXECTKOCTHBbIX XapakTepuctuk D 3/1eMeHTOB C
TpelmHaMmM B PacTAHYTOW 30He MNPUHMMATb KO3MMUMEHT wys=1. B 3TomM cnyyae npu
COBMECTHOM [AEWCTBMM KPATKOBPEMEHHOW W ANWTENbHOW Harpy3oK MOMHbIA nporné
M3rnbaemblX 3/1EMEHTOB C TPELLMHAMK OMpeaenstoT nyTeM CyMMMPOBaHWUS MNpornbos ot
HENPOLO/MKNTENbHOIO0 [AENCTBUS KPATKOBPEMEHHOW HarpyskM U OT MNPOAO/HKUTENBHOMO
[eVCTBUA O/IMTENbHON Harpy3kM C YYEeTOM COOTBETCTBYHOLUMX 3HAYEHU XXECTKOCTHbIX
XapakTepucTuk D, T.e. NOJO6HO TOMY, Kak 3TO NPUHATO A/151 3/1EMEHTOB 6€3 TPELLMH.

o 1
npasunnam CTpPOUTENBbHOU MEXaHWKM C  WUCMNOMb30BaHWMEM BMECTO KPUBU3HbI (—

OnpefeneHne KPUBKU3HbI XXe1e300eTOHHbIX 3/1EMEHTOB Ha OCHOBE HE/TMHENHOM
AechopMaLiOHHON Moaenmn

8.2.32 TloNHYK KPUBU3HY XKeNMe300eTOHHbIX 3/1EMEHTOB Ha y4yacTkax 6e3 TpelivH B
PacTsHYTON 30He ceveHust onpedenstoT no gopmyne (8.140), a Ha yyacTkax C TpewmHaMun B
PacTAHYTON 30HE ceveHns — no opmyne (8.141).

3HayeHns KpUBKU3H, BXoAALWmMX B opmynbl (8.140) u (8.141), onpeaenstoT U3 peLleHus
cUCTeMbl ypaBHeHuit (8.26) — (8.30). Mpwr 3TOM 4715 3/1EMEHTOB C HOPMa/IbHLIMU TPeLMHaMK
B PacTAHYTOM 30He HarpshkeHVWe B apmaType, Nepecekarollein TpewwuHbl, onpesenstoT no

(hopmyrne

E.. -v. - g
Gy :% , (8.160)
sj
roe
Vi ot (8.161)
140,8°8icre
85]

3MECH &g cre — OTHOCUTENbHAA AehOPMALIMS PACTAHYTON apMaTypbl B CEUEHUN C TPELUMHON

cpa3sy nocne 06pa3oBaHns HOPMasbHbIX TPELLYH;
€ — YCPEAHEHHas  OTHOCUTeNbHaA  Ae)opmauyst — PacTsHYTOA — apmartypbl,

rnepeceKaroLLeli TPeLLWHbI, B pacCMaTpUBAeMOii CTafui pacyeTa.
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Mpn onpegeneHny KpUBM3H OT HEMpPOLO/DKUTENIbHOIO LENCTBUSA Harpysku B pacuyete
MCNOMb3YIOT AuarpaMmbl KpPaTKOBPEMEHHOIO AethOpMUPOBaHNSA CXKAaToro W pPacTaHYTOro
OeToHa, a Mpu OnpefeNeHUn KPMBM3H OT MNPOAOKUTENBHOMO [LEeACTBUS Harpyskm —
Avarpammbl LIMTeNbHOro AeopMmUpoBaHMs GETOHA C pacyeTHbIMW XapaKTepucTuKamu 4/is
npeAesibHbIX COCTOSAHUIA BTOPOW TPynMbl.

[na 4aCTHbIX Cy4vaeB AelCTBUS BHELLUHEW Harpy3ku (M3rnb B AByX NIOCKOCTAX, U3rnb6
B MN/IOCKOCTM OCM CUMMETPUM NOMEPEYHOr0 CEYEHMS 3/IEMEHTA U T.M.) KPUBM3HbI, BXOAALLME
B (hopmynbl (8.140) n (8.141), onpefenstoT M3 pelleHnst CUCTEM YPaBHEHWI, YKa3aHHbIX B
8.1.26 - 8.1.28.

9 MMpenBapuTe/IbHO HANPSYKEHHbIE XKe/1e306e TOHHbIE KOHCTPY KLY

9.1 TlpenBapuTenbHble HANPSXXeHUA apMaTypbl
9.1.1 MNpepaBapuTenbHble HANPAXEHNA apMaTypbl Gg, MPUHAMAIOT He 6onee 0,9R; ,

N5 TOpAYEKATaHoii 1 TEPMOMEXAHUYECKN YNIPOYHEHHOW apmaTypbl 1 He 6onee 0,8R; , ana

X0/I0AHOAe(hOPMMPOBAHHON apMaTypbl 1 apMaTypPHbIX KaHaTOB.

9.1.2 Mpwu pacyeTe NpefBapuTeNibHO HaNPSHXKEHHbIX KOHCTPYKUWIA CNeayeT yuuTbiBaTb
CHWKEHVE MpeaBapuTeNbHbIX — HanpsHXKeHWA  BCMeACTBME NOTepb  MpPeABapUTEe/IbHOro
Hanps>KeHWs — [0 Mepefayn YCWIUA HaTsHKeHWs Ha GeTOH (nepsble MoTepu) W nocne
nepefayn yCuius HaTsXkeHus Ha 6eTOH (BTOpble noTepwm).

[Mpy HATAKEHUM apmaTypbl Ha Yropbl CNeayeT yYnTbiBaTh:

nepBble MOTepU — OT penakcauuv npeaBapuTeNbHbIX HanpshKeHU B apmarype,
TeMnepaTypHOro nepenaga npu TepPMUYECKO 06paboTKe KOHCTPYKUUIA, Aetopmanmm
aHKepoB ¥ gedopmavmm gopmbl (Ynopos);

BTOpbIE MOTEPU — OT YCaaKu 1 Nos3y4vectn 6eToHa.

Mpy HaTsHXXeHUN apMaTypbl Ha BETOH CneayeT yunTbIBaTh:

rnepBble NOTepu — OT AehopMaLMn aHKEPOB, TPEHUS apMaTypbl O CTEHKN KaHa/I0B U/n
MOBEPXHOCTb KOHCTPYKLNW;

BTOpble NMOTEPU — OT penakcaummn npeaBapuTe/ibHbIX HaNPsXKeHW B apMaType, ycaaku
1 NON3y4yecTy GeToHa.

9.1.3 MNoTepn OT penakcauum HanpsHKEHUA  apmatypbl AGg, OMPeaenstoT Mo

(hopmynam:

Aans apMaTypsbl KnaccoB A600 — A1000 npu cnocobe HaTsXeHUs:
MeXaHU4eckoM — Aoy = 0,1c5, —20; (9.1)
3NeKTPOTEPMUYECKOM — Acgpy = 0,030, ; 9.2)

AN apmatypbl knaccos Bp1200 — Bp1500, K1400, K1500, K1600 npu cnocobe HaTsKeHUs:

O
MEXaHUYECKOM — AGgy = (0, 22 RSp ~0,0)-04; (9.3)
s,n

3N1eKTPOTEPMNYECKOM — Aoy = 0,050, . (9.4)
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3f€Ch G, MPUHMMAETCA 6e3 NOTEPb B Merarnackasx.
Mpy OTpULIATENbHBIX 3HAYEHNAX AG gy MPUHUMAIOT Acgy = 0.

Mpn Hannumm 60nee TOYHbIX [AaHHbIX O penakcauum apmatypbl [OMYCKaeTcs
NMPUHMMATb WUHbIE 3HAYEeHNA NOTepPb OT pefakcaunu.
9.1.4 MNoTtepn Acg,, OT TemnepaTypHoro nepenaga At°C , onpefensemoro Kak

pa3HOCTb  TemrnepaTyp HaTSHYTO apmaTypbl B 30He Harpesa U YCTPOIACTBa,
BOCMPUHMMAIOLLIETO YCUNNS HATSHKEHWS NPY Harpese 6eTOHa, NPUHUMAIOT PaBHbLIMM

AGgy, =1, 25At . (9.5)

Mpy OTCYTCTBUM TOYHbLIX [aHHLIX MO TemrepaTypHOMY nepenagy [OMyCcKaeTcs
npuHuMaThL At =65 °C.

Mpn HannumMm 6onee TOYHLIX [AaHHLIX O TemnepaTypHoV 06paboTke KOHCTPYKL MK
[0NYCKaeTCA NPMHUMATDL VHbIE 3HaYeHMs NMOTePb OT TeMMepaTypHOro nepenaja.

9.1.5 MNoTtepn oOT pgedopmauny  CTanbHOM  hopMbl  (YrMOpOB) Acgs  Npu

HEOHOBPEMEHHOM HATSHXKEHMM apMaTypbl Ha GopMy onpeaenstoT no hopmyne
AGgps = ———E | (9.6)

e N — YnCno CTepXKHel (rpyrnn CTepXXHER), HAaTArMBaeMbIX HEOA4HOBPEMEHHO;
Al —cbnmdKeHne ynopoB MO JIMHUW  AEWCTBUA  YCWIUA  HaTSHKEHUA  apmatypbl,
onpegenseMoe 13 pacyeta feqopmann popmbl;
| — paccTosHMe Mexay Hapy>XHbIMY rpaHAMU YropoB.
Mpy OTCYTCTBUWM [aHHLIX O KOHCTPYKUMWU (hOPMbl U TEXHOMNOTMM W3rOTOB/IEHMS
flonycKaeTca NpUHNMaTL Acg,3=30 Mlla.

Mpy 3NeKTPOTEPMUYECKOM CMOCOGe HATSXKEHMSt apMaTypbl MoTepu OT Aedopmauuu
(hopMbl He YUUTLIBAIOTCS.
9.1.6 MoTepn 0T AedhopMaLyn aHKEPOB HATSKHBIX YCTPOWCTB AGg,, MPU HATSHKEHMY

apMaTypbl Ha yropbl ONpeaenstoT no Gopmyne

Al
AGSp4 :I_ES , (97)

roe Al —o6aTue aHKepOB WU CMELLIEHNE CTEPXKHS B 3aXKIIMaX aHKePOB;
| — paccTosiHME MeX Y HapyXXHbIMMW FPaHsMI YMNOpPOB.
Mpy OTCYTCTBUM AaHHbIX AOMYCKAeTCs NPUHUMATL Al = 2 MM.
Mpy 2N1eKTPOTEPMMYECKOM CMocoGe HaTsKeHUs apMaTypbl NnoTepu OT AedopmMauuu
aHKEpOB He Y4MTbIBAIOT.
9.1.7 Mpw HaTsHKEHUW apMaTypbl Ha GETOH NoTepyn OT AedopMaLIi aHKEPOB HATSHKHbIX

YCTPOMCTB AGg,, ONpefensroT no topmyne (9.7), B KOTOpoW npuvHMMarT Al =2mm, a
NnoTepu OT TPEeHWUA O CTEHKU KaHa/loB WM MOBEPXHOCTb KOHCTPYKUWUW ONpeaenstoT Mo
(hopmyne

1

Aogr = (=355
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rAe € — OCHOBaHMe HaTypa/bHbIX N0raputMoB;
®,5 — KO3PuLUMEHTbI, onpeaensiemble no Tabnuue 9.1;
X — [/INHA Y4aCTKa OT HaTSXKHOro YCTPOMCTBA 10 PACHETHOr O CEYEHNS, M;

0 — cymmapHbIii yron NnoBopoTa OCK apmaTypbl, pag;

Ogp ~ NPUHNMaETCA 6e3 noTepb.

Tabnunyal

CrIn 63.13330.2012

KoathMLmMeHTbI A4/1s ONpeaeneHus NoTepb 0T TPEHUS apMaTypsbl

o Mnpu apmatype B Buge

KaHan nnv nosepxHocTb o cTepxHelt
MyyKoB, KaHaToB nepuoanYecKoro
npotuns
1 KaHan:
C METa/IINYECKO NOBEPXHOCTbIO 0,0030 0,35 0,40
¢ 6eTOHHOI MOBEPXHOCTHLHO, 0 0,55 0,65
06pa30BaHHbIN XECTKM
KaHasioobpasosaresiem
TO XXe, TMOKUM 0,0015 0,55 0,65
KaHasioobpasosaresiem
2 beToHHas NoBepxXHOCTb 0 0,55 0,65

9.1.8 MNoTepn oOT ycagku O6eToHa AGgys MPU  HATAXEHUM

onpeaensoT rno gopmyne

AGgp5 =€pgh - Es

apMaTypbl Ha ynopbi

(9.8)

rAe &, ¢y —AehOpMaLMM  ycafki GETOHa, 3HAYeHUA KOTOPbIX MOXHO MPUOIVKEHHO

NMPUHMMATb B 3aBUCMMOCTM OT K/lacca 6eTOHa paBHbIMU:
0,0002 — gns 6eToHa KnaccoB B35 1 HMXKe;
0,00025 — gns 6eToHa Knacca B40;
0,0003 — ans 6eToHa KnaccoB B45 v BbiLe.
[na 6eToHa, NOABEPrHYTOro TenjoBo/ 06paboTke MNpW aTMOCHEepHOM [AaBneHuu,
MoTepu OT yCafKu 0eTOHA AGgys BLIMUCAAOT MO (hopmyre (9.8) C yMHOXKeEHNEM NONY4EHHOTO

pe3ynbTaTa Ha KO3 ULUMEHT, paBHbIi 0,85.
MoTepu OT ycaaku 6eTOHA AGg,s MPU HATSHKEHUM apMaTypbl Ha GETOH OMPeAeNstoT Mo

(hopmyre (9.8) ¢ yMHOXXeHMEM NOYYEHHOro pe3y/ibTaTa He3aBUCHMO OT YC/I0BUI TBEPAEHUA

6eToHa Ha KoapuLmMeHT, paBHblIii 0,75.
[lonyckaeTca noTepu OT ycafky 6eTOHa onpefensaTb 60/1ee TOUHbIMU METOLAMMU.
9.1.9 lMoTepu OT Non3y4yecTn 6eToOHa AGg, ONPEAenaroT No (hopmyne

0,8-0-@p ¢r “Obpj

AGSDG =

I+a-pgy-| 1+

red

ysjz'Ared (

1+0,8- ¢y cr )

(9.9)

A @p ¢ — KOAMMULMEHT NON3Y4eCTn 6ETOHA, ONpe/eNnseMblii cornacHo 6.1.16;
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Gppj — HANMPSHKEHUst B GETOHE HAa YPOBHE LEHTPa THKECTU paccMatpuBaemon | -1

rpynnbl CTEPXXHEN Hanpsraemomn apmaTypbl;
Ysj — PACCTOsHME MeXZy LEHTPaMu THKECTU CeYeHUst paccMaTprBaemoi rpynrbl

CTEPXXHel Hanpsiraemoli apMaTypbl M MpPUBEAEHHOIO MOMEPeYHOro CeyeHus
3M1EMEHTA;
Acds lreg —NNOWAAL MPUBELEHHOrO CEYEHUS 3NEMEHTA W ee  MOMEHT  MHepLuM

OTHOCWUTE/IbHO LieHTpa TAXKECTU NPUBEAEHHOI0 CEYEHUS;
Hspj — KO3(h(pULMEHT apMUPOBaHWS, PaBHbIi Aspj/A, rae A n Ay — nowgaam

MOMepeyHOro CeyeHMs 3eMeHTa W paccMaTpyBaeMOoW Tpynnbl CTEPXKHel
HanpsiraeMoli apmaTypbl COOTBETCTBEHHO.
[ns 6eToHa, NOABEPrHYTOro TEMN/0BOM 06paboTKe, MOTEPU BbIYMUCAAIOT MO hopMmye
(9.9) ¢ yMHOX€eHMEM MONYHEHHOro pesynbTaTta Ha Ko3a(uUMEHT, paBHbIii 0,85.
JlonyckaeTca noTepy OT NON3y4ecTn 6eTOHa onpeaensiTb 60/1ee TOUHbIMY METOAAMMN.
HanpsikeHust oy, ONpedenstoT no nNpasu/iam pacyeTa ynpyrux Matepuanos, NpUHUMas

NpUBeJEHHOE CeYeHMe 3NeMeHTa, BK/OYalollee M/OWaAb CeuyeHUs GeTOHa M nnowlaab
CeYeHns BCeil MPoaonbHOl apmaTypbl (Hanpsraemoii 1 HeHanpsaraemoii) ¢ Koa(ULMEHTOM

npuBeLeHNs apmaTypbl K 6eTOHY o = % , cornacHo 9.1.10.
b

Mpn opp; < 0 NPUHUMEETCA AGgys =0 U Acgys =0.

9.1.10 TonHble 3HAYEeHWNS NMePBbLIX NOTEPb NPEABAPUTENBHOIO HaNMpPSXeHUA apMmaTypbl
(no 9.1.3 - 9.1.6) onpesenatoT Mo hopmyne

AGSp(l) = ZAGSpi ) (910)
|

rge i — HoMep NnoTepb NPeABapPUTENIbHOrO HAMPSKEHUS.
Ycunue npegsapuTeNibHOro 06XkaTus 6eTOHa C Y4eTOM NepBbIX MOTEPb PaBHO:

P = %(Asp,- “Osp)j) » (9.12)

rAe Ay U Ogpyj — MNIOWAAL CeYeHUs  j-ii Tpynmbl CTepXKHel HanpsiraeMoi apmatype

B CeYeHMn 3NeMeHTa W TIpeABapuUTeNIbHOE HarnpsXeHne B rpynne
C YYETOM TMEPBLIX MOTEPDb

Osp)j = Ospj ~A%sp(n)j -

3feCb Oy — HauaibHOE MPeABapUTEsIbHOE HAMPSHKEHME PAcCMaTpuBaeMOW rpymribl

CTEpPXXHeW apmaTypbl.
MonHble 3HaYeHWs MepBbIX W BTOPbIX MOTEPb MNPEABAPUTENIbLHOrO  HarpsXeHus
apmatypsl (no 9.1.3 — 9.1.8) onpefenstoT no opmyne

AGSD(Z) = ZAGspi . (912)
|

Ycunve B HanpsiraeMoii apMaType ¢ YYeTOM MOJ/HbIX NOTEPb PaBHO
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Fo) = %(Asp,- “Osp2)j) » (9.13)

rae Osp(2)j = Ospj ~A0sp(2) j -
Mpn MPOEKTUPOBAHUN KOHCTPYKUMIA MOMHbIE CYMMapHble MOTepU Acg, ) AN

apMaTypbl, PacrofiOKEHHOW B PaCTAHYTOM NpW 3KCnyaTauuu 30HE CEYEHMSI 3NieMeHTa
(ocHOBHOW paboyeli apMaTypbl), CrieayeT NpMHUMaTb He MeHee 100 MIMa.

Mpwn onpedeneHnn yCUnua npeasapuTenbHOro o6xarms 6eToHa P ¢ y4eToM MOMHbIX
NoTepb HaNPsOKEHW CneayeT Y4uuTbiBaTb CXMMAKOLUME HAMpPSXXeHUs B HeHanpsraeMom
apMaType, YACNEHHO PaBHble CyMMe MOTepb OT YCaAKM 1 Non3yyecTn 6eTOHA Ha YPOBHE 3TOM
apMaTypbl.

Mpwn onpeaeneHnn yCUNnin 06XaTus C Y4eTOM HeHanpsiraeMol apmaTypbl Ha YPOBHE
HeHanpsraeMoi apMaTypbl, NOTEPU OT MOM3YYECTU HA 3TOM YPOBHE NMPUHMMAKOT PaBHbIMU

c o o
Acsspjﬁﬁ, rae Acgye — NOTEPN OT MON3YYECTU AN CTEPXKHEN HanpsiraeMoi apmarypbl,

Gbp
6rvkaiilueii K paccmMaTpuBaeMoii HeHanpsiraeMoii apMaType; Gy W G, — HanpshkeHus B

OeTOHe Ha YpPOBHe paccMaTpuvBaeMOl HeHanpsraemMo W Hanpsaraemon apmartypbl
COOTBETCTBEHHO.
9.1.11 TpefBapuTe/ibHble HanpsH>KeHNs B OeTOHe Cpp NPV nepefade ycuansa

NpeaBapuTeNbHOTO 06XaTus Py, ONPefesnsieMoro ¢ y4etom nepsbiX NoTepb, He AO/KHbI

npeBsbIWaTh:
eCN  HanpsHXKeHWs YMEHbLUAOTCA WAN He W3MEHSITCA NpW AeNCTBUM  BHELLUHUX
Harpy3ok — 0,9Ry,

€C/IN HaMNPSHKEHNS YBENIMUMBAKOTCA NP AeACTBUN BHELLIHUX Harpy3oK — 0,7Rbp.
HanpsbkeHns B 6eTOHe Opp OMPeaensroT no (hopmyne

P Py €op - .
_ 0 0t Y My

A'red Ired Ired

Gbp (9 . 14)

rae Py — ycunve npeasapuTenibHOr0 06XaTuns C y4eTOM NepBbIX NoTepsb;

M —un3rnbatoLmMini MOMEHT OT BHELUHel Harpysku, AeicTBYHOLWMIA B CTagMmn 06XaTus
(COBCTBEHHbI BEC 3NEMEHTA);
Yy — pacCTOsiHWe OT LieHTpa TSXKECTU CeYeHNs [0 pacCMaTp/BaeMOro BOJIOKHA;

eop — 9KCUEHTPUCUTET YCUINA P(l) OTHOCUTENbHO UEHTPa TMHKECTU MPUBEAEHHOIO

nornepeYyHoro CeYeHns NIEMEHTA;
9.1.12 [/mMHYy 30Hbl nNepefayn nNpeABapuTE/IbHOrO HanpsXkeHWs Ha 6eToH  Ans
apmatypbl 6e3 OMOIHNTENIbHBIX aHKEPYHOLLIMX YCTPOWCTB ONpesenstoT rno hopmyrne

_ O A

|p =
Rbond “Ug

, (9.15)

HO He mMeHee 10dg 1 200 MM, a /19 apMaTypHbIX KaHaTOB Takke He MeHee 300 M.
B hopmyne (9.15):
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Ggp — MPEABAPUTENLHOE HANPSKEHWE B HANPATaemMoii apmaType C y4eToM MepBbIX NoTepb;

Rpond — COMPOTUBIEHWE CLEMNEHUS HanpsiraemMoii apmatypbl C GETOHOM, OTBeuaroLLee

nepeaaTo4HON NPOYHOCTK 6eTOHA 1 onpeaensiemMoe cornacHo 10.3.24;
A, Ug — nJiowaab 1 NepuMeTp CTEPXXHA apMaTypbl.

Mepenayy npeaBapuTeNbHOTO HamMpsKeHWs C apMaTypbl Ha GETOH pPeKoMeHAyeTcs
OCYLLIECTB/ATb M/IABHO.

9.2 PacueT 93/1eMEHTOB MpeaBapuTe/IbHO  HAMPSDKEHHbIX  Kene306eTOHHbIX
KOHCTPYKLMIA Mo NpefenibHbIM COCTOSIHUSIM MEPBOIA Fpynibl

PacueT npefBapuTeNnbHO HanpsXKeHHbIX XKeNe300eTOHHbIX  3/IEMEHTOB O
MPOYHOCTU

OO6LLmMe NONo>KeHNs

9.2.1 PacyeT npeaBapuTENbHO HaNPAXeHHbIX 3/1EMEHTOB MPOM3BOAAT AN1A CTaAuu
aKcnyataumm Ha [feicTere U3rnbatolmMx MOMEHTOB W MOMEPEYHbIX CWUA OT BHELLHUX
Harpy3soKk w pAnsa Ccraguu npeaBapuTeNbHOro 06XaTusi Ha  AeicTBMe  yCunuin ot
NpeaBapuTeIbHOrO HAaTSHXKEHWS apMaTypbl U YCUIUIA OT BHELLHWUX HarpysokK, AeNCTBYHOLWNX B
cTagumn o6XKatus.

9.2.2 PacyeT no NPOYHOCTY MpPeABapUTEIbHO HaMPSXXEHHbIX 3/IEMEHTOB MpY AeNCTBUN
N3rnbatoLLMX MOMEHTOB ClieflyeT NPOV3BOANTL A1 CEYEHWUIA, HOPMa/IbHBIX K UX MPOLO/bHOM
ocu.

PacuyeT No NPOYHOCTM HOPMa/IbHLIX CeYeHWI B OOLLEM C/lydae NPOM3BOAAT Ha OCHOBE
HeNMHenHoW AethopMaLMOHHOM Mofenmn cornacHo 9.2.13 — 9.2.15.

[lonyckaeTca pacyeT >kene300eTOHHbIX 3/IEMEHTOB MPAMOYrO/IbHOIO, TaBpOBOIO U
[BYTaBpOBOr0 CeYeHW C apMmaTypoii, PacrofioXKEHHON Yy NeprneHANKYNAPHbLIX MA0CKOCTU
n3rmba rpaHeii anemeHTa, Npu AeNCTBAW YCUWIA B NIIOCKOCTU CUMMETPUM HOPMaSTbHbIX
CeYeHnin MPOM3BOAUTL Ha OCHOBE MpefeNbHbIX YCUNA cornacHo 9.2.7 — 9.2.12.

9.2.3 [1ns >kene306eTOHHBIX 3/IEMEHTOB, Y KOTOPbIX MPeAe/bHoe YCUve no NpoYHOCTY
OKas3blBAeTCA MeHblle MNpefesibHOro ycuams no 06pasoBaHWIO TPeLUMH, MoLaab CeYeHus
MPOLONLHON PacTAHYTOM apMaTypbl LO/MKHA ObITb YBeNMYeHa NO CPaBHEHUIO C Tpebyemoii 13
pacyeTa no MPOYHOCTU He MeHee 4yem Ha 15 % wnn Jo/mKHa YAOBNETBOPATL pacyety Mo
MPOYHOCTM Ha [eliCTBME MOMeHTa 06pa30BaHMA TPELLUH.

9.2.4 PacueT npefHanpsXKeHHbIX 3/IEMEHTOB B CTaAMN 06XaTUA MPOM3BOLAT KakK Npw
BHELIEHTPEHHOM CXaTWW YCU/IMEM MPeABapuTeIbHOr0 06XaTus B MpefesibHOM COCTOSHUM
cornacHo 9.2.10 - 9.2.12.

9.2.5 PacueT npeaBapuTeNbHO HaNPsXKeHHbIX 3/1EMEHTOB MO NPOYHOCTY MpU AeNCTBUN
MOMepeYHbIX CUA (pacyeT MO HAK/IOHHLIM CEYEHUSM) UM MECTHOM AENCTBUM HarpysKu
(pacueTbl Ha CMATUE 1 MPOAAB/VBAHNE) CNeayeT NPOM3BOAUTL COMIaCHO yKasaHuam 8.1,

9.2.6 Mpwu pacueTe nNpeaBapuUTENbHO HaMPSAXKEHHbLIX 3/1EMEHTOB MO MPOYHOCTY creayeT
YUMTbIBaTb BO3MOXKHbIE OTK/IOHEHUSA NPEeABapUTENIbHOrO HanpsXeHus, OrnpeLenseMoro
cornacHo 9.1.9, nyTeM YMHOXEHWUS 3HaYeHW Opj (v yennmna obxkatma PJ-) ans

paccMaTpuBaeMoOro j-ro CTEPXHS WAW TPYMMbl CTEPXKHENW HanparaeMon apmatypbl Ha
KOINMULIMEHT g .
3HaueHNs KO3PMNLMEHTa vg, NPUHMMAIOT PaBHBIMU:
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0,9 — npu 6raronpuUsTHOM BAUSHWN NPeABaPUTENIbHOTO HANPSHKEHNS;
1,1 — Npy HeGNAronpPUSTHOM BAVSIHAN NPEABAPUTENILHOTO HaMPSHKEHWS.

PacueT npeaBapuTeibHO HaMPSXEHHbIX 3/1EMEHTOB Ha ,D,GVICTBVIG VI3I'VI68.I'OLLI,VIX
MOMEHTOB B CTaAlW 3KCrsiyaTauun no npegesibHbIM yCUuanam

9.2.7 PacyeT Mo NPOYHOCTN HOPMa/bHbIX CEYeHWI cnefyeT MPOU3BOAMTL COMMAcHO
yKazaHuam pasgena 8.1 ¢ y4yeToM [JOMONMHUTENbHbIX yKasaHuil 9.2.8 — 9.2.9. MNpu 3Tom B

(opmynax 8.1 0603HayeHWs nnowiafen cedeHus A, A, CrefyeT OTHOCUTb Kak K

HanpAaraemoi, Tak 1 K HeHanpsraemon apmarype.
[lonyckaeTca NpUHUMAaTb AN PaCTAHYTON apMaTypbl C YCOBHbLIM MPeLe/ioM TEKYHeCTu
HanpsixeHus Bblwe Rg, HO He 6onee 1,1 Rs B 3aBUCMMOCTY OT COOTHOLLEHMA & U &r (9.2.8).

9.2.8 3HaueHWst OTHOCUTE/NbHOW [AedopMaL i apMaTypbl PacTAHYTON 30Hbl &g NpU
BbIYNC/IEHUW 3HAYEHMSA TPAHUYHOW BbICOTbI CXXaTOM 30HbI GETOHA &R CrefyeT OnpefensTsb no

(hopmynam:
A9 apMaTypbl C YC/IOBHbIM NPeLe/ioM TEKYYEeCTU

R. +400—c
Egel =—————; (9.16)

ES
rae oy, — NPeaBapuTeNbHOe HampskeHne B apMaType C YueToM Beex noTepb M yg, =0,9;

400 — B MIMa.
AN HEeHanpAraemom apmatypbl ¢ PU3NYECKUM NPEAENoM TEKYYECTH

R
€sel = E_S
s

9.2.9 [Ins HanpsiraemMoil apmaTypbl, PacrofioXKeHHOW B CXKaToli 30He, pacyeTHoe
COMPOTUB/IEHNE CXKATWIO Ry, CnefyeT 3aMeHWUTb HanNpsKeHNEM G, PABHbIM:

500—0’SIO — NpK yyeTe Ko3ddumLmeHTa ycnosuin pabotsl 6eToHa y,; =0,9 (M. 6.1.12);
400—-cg, —Mpn v =1,0.
3pech oy, —B MIMa.

3HayeHus c’sp ONpesensitoT ¢ KOAP(PULIMEHTOM 4, =1,1.
Bo Bcex cryHanx HanpskeHue o, MPUHUMAIOT He bonee R .

PacueT npeaBapuTesibHO HaMpsKeHHbIX 3/1IEMEHTOB B CTagMu npeaBapuTenibHOro
obKaTtusa

9.2.10 lMNpwn pacyeTe 3nemMeHTa B CTaguM nNpeaBapuTelbHOTO 06Xatus ycunme B
HanpsaraeMomn apMatype BBOAMTCA B pacyeT Kak BHELLHAs NPOoAo/bHasA cuna, paBHas

N, = (4, —330) Al + 04y - Ay (9.17)
roe Ay, m A —Mnowagy  cedeHMst  HanpsraeMo  apmatypbl,  PacnosfioXeHHON

COOTBETCTBEHHO B Hambosiee 00XarTor U B pacTAHYTON (MeHee 06XaToi)
30Hax CeyeHwus;
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Ggp U Ogp — NPeABapuTE/IbHbIE HAMPSXKEHMS C YYETOM MEPBbIX NOTEPb M KOIPHULMEHTA

vsp=1,1 B apmaType ¢ NJowaabio cedermns A n Ay, .

0.2.11 PacyeT MO MNPOYHOCTU 3S/IEMEHTOB MNPAMOYIrO/IbHOrO CEeYeHUss B CTaguu
npesBapuUTeNIbHOI0 06XKaTus NPOU3BOAAT U3 YC0BUA

N, -€p < Ry-b-X(hg—0,5%) + Ry, - A, (hg—a' ), (9.18)

roe ep — PacCToAHME OT TOYKU NPUIOXKEHNA ﬂpO,ﬂ,OﬂbHOVI CUNbI Np C y4YeToM BINAHNUA

n3rmbaroLlero momeHta M OT BHeELWWHeW Harpysku, AedCTBYHOLWEW B CTaguu
M3roToB/ieHnss (COOGCTBEHHAs Macca 3/1eMeHTa), [0 LEeHTpa TSKECTU CevyeHus
HeHanpsraeMon apmaTypbl PacTAHYTON WX HaMMeHee CXaTol (NpW MOHOCTLHO
CXKaTOM CeyeHMM 3eMeHTa) OT 3TUX ycunuii (pucyHok 9.1), onpegensiemMoe o

(hopmyrne

M
ep=e0p+0,5h—aiN—, (9.19)
p

eop — paccTosHMe OT TOUYKN NPUNOXKeHNS cuibl N P [0 LeHTpa TAXECTN CEYEHNA SJIEMEHTA,

R, —pacyeTHOe CONPOTMB/NEHME 6ETOHa  CKaTWi, MNPUHMMAEMOe MO JIMHENHON
nHTepnonaumn (tabnmua 6.8) kak A1 Knacca 6eTOHa MO MPOYHOCTM Ha CxXKaTue,
YMCNEHHO PABHOTO NepeJaTo4HOI NMPOYHOCTY GeTOHA Ry, ;

R, — pacyeTHOe COMPOTMB/IEHNE HEHaNPAraemMon apmaTypbl CXaTuilo, MPUHUMaeMoe
B CTaguu npeaBapuTeNibHOro o6katus He 6onee 330 MIMa;

A, —NnowWadb CeYeHUs HeHanpsaraemoli apmaTypbl, pacrofioXXeHHON B Havwbonee CXKaTol

30HE CEeYeHNA INEMEHTaA.
BeicoTy CKaTON 30HbI GeTOHa onpenendaruT B 3aBUCMMOCTU OT BEIMYUHDI ‘t:R’

y y Rq

onpeaensemoii no gopmyne (8.1) ¢ MOACTAHOBKOW B Hee 3HAYeHUs &4 =—>, rae Rg—
S

pacyeTHOe CONpOTMB/EHNE PACTAHYTO HeHanpsiraeMoi apMaTypbl A, U &y = 0,003:

a)npu § = X< Er (pncyHok 9.1) no topmyne

ho
N, +RA —Rg. - Al
x=_P sAS s A ’ (9.20)
R, -b
6) npwu §:h1>§R (roe X —cMm. no3uumio a pucyHka 9.1) no opmyne
o
1+ -
NIO+RSAS'1 ER _Rsc'As
X = —R . (9.21)
Robs 2R
hy(1+&R)
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PucyHok 9.1 — Cxema ycunuii u antopa HanpsiXKeHuii B CeHeHUN, HOPMasTIbHOM K MPOAOSIbHOM
0CU N3rnbaemoro npeLBapuTeIbHO HaNPSHXKEHHON0 3/IEMEHTa NPW ero pacyeTe No NPOYHOCTU B
cTagmm obxatuns

9.2.12 PacyeT No NPOYHOCTM 3/1IEMEHTOB TaBPOBOIO M [ABYTaBPOBOI0 CEYEHWIA B CTagunm
npeaBapuTeNbHOr0 06XaTus MPON3BOAAT B 3aBUCUMOCTU OT MOJIOXKEHMA TPaHULLbl CXKaTOM
30Hbl:

a) eC/M rpaHMLUa CKaTtol 30Hbl NPOXOAUT B Monke (PUCYHOK 8.2, a), T.e. coboaaeTcs
ycnosue

N, <Ry b hi —ReA + R AL (9.22)

pacyeT MPOM3BOAAT KaK /15 MPSMOYTO/IbHOTO CeYeHUs WuprHoi bt cornacHo 9.2.11;

6) ecnu rpaHMLa CXXaToi 30HbI MPOXOAMT B pebpe (pucyHok 8.2, 6), T.e. ycnosue (9.22)
He co6/IoAaeTcs, pacyeT NPON3BOAAT U3 YCNOBUSA

Np -€p =Ry -b-x(hy —0,5x) + Ry (by —b)-h (g —0,5h )+ Ry As (hg—a’ ), (9.23)

p

M
roe e, =€,, +Z; +t— ; €,, —CMm. 9.2.11,
p—FopTSs N, op
Z, — PacCTosHWE OT LEeHTpa TAXECTU CeYeHWs 3NeMeHTa [0 PacTAHYTOW (HavMeHee

C)KaTOM) HeHanpsraeMoii apmaTtypbl.
BbICOTY CXXaToii 30HbI ONPeAenstoT No hopMynam:

a) npn g:hi <&q (&g —CM. 9.2.11)
0

N, +RA —R.A. —R,(bf —b)h!
X = p sAs scAs b( )f : (9.24)
R, -b

X
6) pn & =—-> &g
0
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1+ ! ! ’
Np +RoAs % ~ReoAL Ry (5 ~b)h
X = ~ SR , (9.25)
m by DA

ho(L—&R)

PacyeT MO MPOYHOCTU HOPMa/IbHbIX CEUEHW A Ha OCHOBE HEeNMHelHOoI
AeopMaLMOHHO Moaenu

9.2.13 IMpw pacyeTe N0 NPOYHOCTM HA OCHOBE HENIMHENHOWN AethopMaLNOHHON Moaeni
ycunus n fedopmanuy B Ce4eHUM, HOPMabHOM K MPOLO/IbHON OCY 3N1EMEHTa, ONPeLensatoT C
MCNONb30BaHNEM OCHOBHBbIX MOMOXEHWI, yKa3aHHbIX B 8.1.20 — 8.1.22.

9.2.14 lMpw pacyeTe HOPMasbHbIX CEYEHWA MO MPOYHOCTU (PUCYHOK 9.2) B 06LLEM
C/lyyae UCMONb3YIOT:

YpaBHEHUS PaBHOBECUS BHELUHUX CU/T Y BHYTPEHHUX YCUINIA B HOPM&/IbHOM CeYeHUM
aNlemMeHTa

My =2 0pi - Api - Zpwi + 205 - Ayj - Loyj + 205 - A+ Ly (9.26)
i J !
My = %Gbi Py Lyyi +%st A Ly +%G‘°'i ALy (9.27)
N =2 opi - Ayi + 205 Aj + 206 - A (9.28)
i ] I

YpaBHEHWs, onpefensowme pacnpegeneHme gegopmaunii o1 AeNCTBMS BHELLHENR
HarpysKu no CeYEeHUIO 3NieMeHTa

1 1

Sbi = 80 +—- Zin +—" Zbyi ; (929)
r, ry
1 1

SSj :80 +_.ZSXj +—'Zsyj ; (930)
r, ry
1 1

Esi :80+_'sti +_'Zsyi ; (931)
X ry

3aBMCMMOCTW, CBSI3bIBAIOLLIME HANPSHKEHMS U OTHOCUTENbHbIe Aedopmauun 6eToHa U
apmarypbl:
6eToHa

Gpi = Ep - Vi - &pj 3 (9.32)
HeHanpsaraemoi apmaTtypbl
st = ESJ 'Vsj 'SSJ' ; (933)

Hanpsraemoin apmaTypbl
o5 = Egi - i (& +8spi)- (9.34)
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PrcyHOK 9.2 — PacueTHasi CxeMa HOpPMaslbHOF0 CeUeHNs NpeaBapuTe/lbHO HaNPSXXEHHOT0
)KeN1e306eTOHHOI 0 3/IEMeHTa

B ypaBHeHusX (9.26) — (9.34) :

Asi, Zsxi, Zsyi, Osi — NNOLWAAb, KOOPAUHATLI LIEHTPa TSHKECTU i-T0 CTEPXHS HanpsraeMon
apMaTypbl 1 HaNPSHXKEHUE B HEM;

€5 — OTHOCUTENbHAA fedopMauus i-ro  CTePXXHS Hanpsraemoin apmarypbl
OT [eCTBMSA BHELLIHEW Harpy3Ku;

Egpi — OTHOCUTENbHAS fiehOpMaLMS MPeABapUTENbHOTO HAMPSHXKEHNS apMaTypbl

C Y4YeTOM OTHOCUTENbHbIX AedopMauuini  NoTepb  NpeABapuTENIbHOrO
Hanps>KeHUs, 0TBEYAKOLLMX pacCMaTPMBAEMOI pPacUeTHONM CTaguu;
Esi — MOAy/b ynpyroctu i-ro CTePXXHs HanpsraeMoii apMaTypebl;

Vsi — KO3SWULMEHT  YNPYrocT i-ro  CTEPXKHS HEeHanpsraemMon apmatypbl,
OCTa/IbHble NapameTpbl — cM. 8.1.23.

3HayeHVs KO3IPPUUMEHTOB Vhi N Vsj OMpefensoT no ykasaHuam 8.1.23, a 3HauyeHus
KO3(hhnLMEHTOB Vsi — MO hopmy/ie

Osj
Esi - (& +8spi)

9.2.15 PacyeT HOpMasibHbIX CEYEHWI >Kene300eTOHHbIX 3MEMEHTOB MO MPOYHOCTY
NPOM3BOAST W3 YCNOBWIA, MPUBEAEHHbIX B 8.1.24.

Vi =

(9.35)
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9.3 PacueT npeaBapuUTeNlbHO  HamMpsXXeHHbIX  3/IEMEHTOB  Kese306eTOHHbIX
KOHCTPYKLMIA N0 NpeaenbHbIM COCTOSHUSIM BTOPOVA rpynnbl

O6Lpe NonoxXxeHUs

9.3.1 PacueTbl N0 NpeAenbHbIM COCTOSAHWSAM BTOPOW FPynibl BKAOYAtOT:

pacyeT Mo 06pa30BaHMI0 TPELLUH;

pacyeT Mo PacKpbITUIO TPELLMH;

pacyeT rno geopMaumsm.

9.3.2 PacueT no 06pa3oBaHMIO TPELLMH MPOU3BOAAT KOrja Heobxoaumo obecneunTb
OTCYTCTBME TPELUVH, a TakXKe Kak BCOMOraTe/lbHbIA Npu pacyeTe no PackpbITUIO TPELLMH U
no fehopmMauuam.

TpeboBaHMA MO OTCYTCTBUIO TPELMH NPEAbABASIOT K MPeABapuTe/IbHO HanpsXKeHHbIM
KOHCTPYKLMAM, Y KOTOPbIX MPW NOMHOCTLIO PACTAHYTOM CEYeHUM A0/MKHa ObiTb 0becrneyeHa
HENPOHNLLAEMOCTb (HaXOA4ALLMXCA MOf LaBEeHWEM XMAKOCTU WM rasos, UCMbITbIBAKOLLMX
BO3ZeNCTBME pagmaLun 1 T.M.), K YHUKabHbIM KOHCTPYKLMAM, a TakXKe K KOHCTPYKLUMAM Mpu
BO3/ENCTBUM CU/bHO arpeccuBHON Cpeabl.

9.3.3 Mpwu pacyeTe N0 06pPa30BaHMNIO TPELLMH B LIENSAX UX HeLONyLeHNs KOIPPULNEHT
Hale)XHOCTM MO Harpyske npuHUMatoT y¢>1,0 (Kak npu pacyeTe no npoyHoctu). Mpwu
pacyeTe M0 PacKpbITUIO TPELLMH 1 MO gedhopmaumsm (BKIOYas BCNOMOraTe/lbHbIA pacyeT rno
006pa30BaHUIO TPELLMH) NPUHUMAKOT KOI(WMULMEHT HAEXXHOCTM Nno Harpyske ys= 1,0.

9.3.4 PacueT n3rnbaemMbix NpeABapuTe/IbHO HaNPSHXKEHHbIX 3/IEMEHTOB MO NPeAe/bHbIM
COCTOSIHUAM BTOPOW FpynMbl NPOU3BOAAT Kak Npu BHELEHTPEHHOM CXXaTUW Ha COBMECTHOE
fiefCTBME YCWUINIA OT BHELWHEe Harpyskn M 1 npofonbHOW cunbl N, paBHOM ycuinto

npegBapuTenbHOro obxatuns P .

PacueT npeaBapuUTeNIbHO HaMPSHKEHHbIX >KeNe300eTOHHbIX 3/1EMEHTOB MO
06pa3oBaHu1IO U PaCKPbITUIO TPELLMH

9.3.5 PacueT npeaBapuTeNIbHO HAaMPSHKEHHbIX M3rMOaeMbIX 3/1EMEHTOB MO PaCKPbITUO
TPELMH NPOU3BOAAT MUCXOAS M3 0OLMX MONOXKEHWUI, YKa3aHHbIX B pa3fene 8.2 1 C y4eToMm
yKazaHuii 9.3.6 — 9.3.10.

OnpegeneHne MOMeHTa 06pa3oBaHNs TPELWH, HOPMaslbHbIX K MPOAO/IbHOM OCK
aneMeHTa

9.3.6 MN3rnbarowmnini  MOMEHT Mecrc NpU  00pa3oBaHMM TpeLWMH B 06LeM Ccyyae
ornpegensetcs no AeopmMaumoHHoin mMogenn cornacHo 9.3.10. [Jonyckaetca Ans NPOCTbIX
CeyeHnin (NPSIMOYro/ibHOro 1 TaBPOBOMO CEYEHWNI C apMaTypOil, PacroNOXEHHOW Y BEPXHEN U
HV/XKHEA rpaHel CevyeHusi, C TMONMKOM B  CXKaTOW 30HE) ONpeaensitb  MOMEHT
TpeLwmnHoobpa3oBaHus cornacHo 9.3.7.

9.3.7 OnpefeneHne MOMeHTa 06pa3oBaHMA TPELMH NPOM3BOAAT C YYETOM Heynpyrux
aedopmanmin pactsaHyToro 6eToHa cornacHo 9.3.8.

[lonyckaeTca MOMeEHT 00pa30oBaHWsA TpewwmH onpefenstb 6e3 yyeta Heynpyrmx
AeopMaumini pacTaHyToro 6etoHa, npuHuMas B opmyne (9.36) Woi=Wred. ECi Npu 3TOM
ycnosus (8.118) n (8.139) He yn0BNETBOPSKOTCS, TO MOMEHT 06pa3oBaHusA TPELMH CneayeT
OMpeaensTb C y4eTOM Heyrnpyrux geopmaumii pacTaHyToro 6eToHa.

9.3.8 MomeHT 006pa3oBaHusi TPewuH MpeaBapuTe/ibHO HampsXKeHHbIX WU3rnbaemblxX
3/IEMEHTOB C YYETOM Heynpyrux geopmaunii pacTaHyToro 6eToHa onpegenstoT rno qopmyne
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Mcrc = Rbt,ser 'Wpl * P'eﬂ (9-36)

p 1
rae Wol — MOMEHT  CONPOTMB/IEHUS MPUBELEHHOIO CeYeHWUs AN KpaliHero pacTsHYTOro
BOJIOKHA C Y4eTOM NONoXeHwin 8.2.10;

€4p =€op + T — PACCTOAHME OT TOUKW MPUIOXKEHUS YCUNA NPEABapUTENLHOTO 0GXaTNS

P [0 5OpoBOA TOYKM, Hambonee YAaieHHOW OT  PaCTAHYTOM  30HbI,
TpeLHo06pa3oBaH1e KOTOPOI NpPoBepseTCs;

€op — TO XeE, A0 LEHTPA TAHKECTU NPUBEAEHHOIO CEHEHUA]

P
I' — pacCTOSIHME OT LieHTPa TSHXKECTU NPUBEAEHHOI0 CeYeHMs A0 AAPOBOI TOUKM,

= red (9.37)

Ared

B dopmyne (9.36) 3HaK «nnoC» NPUHUMAIOT, KOrAa Hanpae/ieHNs BpaLleHss MOMEHTOB
P -e,, W BHeWHero m3rmbarwoLlero MomMeHTa M MPOTUBOMOMOXHbI; «MUHYC» — KOrja
ap

Hanpas/ieHNA COBMaatoT.
3HaueHNa W,y 1 Ared ONPEENA0T COrnacHo yKasaHusam 8.2.

[ns nNpsMOYrofibHbIX CEYEHW U TaBPOBbLIX CEYEHWA C MOMKOW, PacronoXeHHOW B
CKaToOM 30He, 3HayeHWe Wp npuv AENCTBMM MOMEHTa B TMJIOCKOCTM OCU CUMMETPUK
[0nycKaeTca onpeaensaTs no opmyne (8.122).

9.3.9 Ycunue Nere MPU 06pa3oBaHNM TPELWMH B LIEHTPa/IbHO PaCTSHYTbIX 3/1eMeHTax
onpeaensoT rno gopmyne (8.131) 8.2.

9.3.10 OnpeaeneHne MOMeHTa 06pa3oBaHWA TPELWMH Ha OCHOBE HENMHEHON
AeopmaLMOHHON MOAENN NPOU3BOAAT MCXOAS M3 OOLUMX MOMNOXEHWI, NPUBEAEHHbIX B
6.1.24, 9.2.13 - 9.2.15, HO C y4eTOM paboTbl 6eTOHA B PacCTAHYTOW 30HE HOPMa/IbHOIO
CeyeHuns, onpeensieMori AuMarpammoil COCTOSIHUS PacTSHYTOro 6eToHa cornacHo 6.1.22.
PacyeTHble XapakTepUCTUKM MaTepuasioB MPUHUMAIOT A1 NpeenbHbIX COCTOSHWUIA BTOPOM
rpynnbi.

3HaueHne Mcrc ONPeAenstoT U3 PeLueHns CUCTEMbl YpaBHEHWA, NpeACTaBNeHHbIX B
9.2.13 — 9.2.15, npuHMMasi OTHOCUTENbHYIO AeDOpMaLnI0 BETOHA Et,max Y PACTAHYTOW rpaHu
aNleMeHTa OT [eCTBMA BHELLHEN Harpys3Ku, paBHOW NpesesibHOMY 3Ha4eHUO OTHOCUTENIbHON
AeopMaumm 6eToHa NPU PaCcTHKEHUN Eot,uit, ONPELENSEMOMY COrlacHO ykasaHusam 8.1.30.

PacueT WNpUHbI packpbITUS TPELLUH, HOPMa/ibHbIX K MPOA0/IbHON OCY 3/1eMeHTa

9.3.11 LLmnpuHY packpbITA HOpMa/ibHbIX TPELLMH ONpeaenstoT no gopmyne (8.128), B
KOTOPOW 3HAYeHWe HanpsXKeHU G, B PacTAHYTOW apMartype M3rnbaemblX NpeaBapuTeNbHO
HanpPsXXeHHbIX 3/IEMEHTOB OT BHELLUHEN HarpysKku onpeaenstoT no gopmyse

M (hy — N
cs=[ (Mo =Ye) _ p]asl, (9.38)
Ired Ared

r8e lregs Areds Yo — MOMEHT  MHEpUMW, MNoWadb NPUBEAEHHOTO MOMEPEYHOrO  CeYeHus

3/leMeHTa M pacCTOfHMe OT Hambosiee CXatoro BOMOKHA [0 LeHTpa
TAXECTU MPUBELEHHOr0 CeYeHus, onpefensseMble C YYeTOM M/iowaau
CeYeHUs TONbKO CXKaTOM 30HbI 6ETOHA, MoLWaaelt Ce4eHns pacTAHYTON K
CKaToO apmatypbl cornacHo 8.2.27, NpUHMMas B COOTBETCTBYHOLLMX
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(hopMmynax 3HayeHWs KoaduumeHTa NpuBedeHUs apmatypbl K 6ETOHY

Ogsp =0,
N, — ycunve npegaputenbHoro ooxarus (9.3.4);
M, —W3rOaloWMiA  MOMEHT ~ OT  BHELUHe/  Harpyskn 1 ycuins
npeaBapuTeNbHOr0 06XaTus, onpeaensemblii No opmyne
My=M=N,- €, (9.39)

[fi€ €y, — PAcCTOsiHME OT TOUKM MPWIOXKEHWUS YCUNINS MpefBapuTensHoro obxarms N

[0 LeHTpa TAXeCTn NpuBeAEeHHON0 CEYEHUS.
3HaK «MuHYC» B opmyne (9.39) NpuHMMAlOT, KOrga HarnpaBfeHUst BpaLLEHWI
MOMeHTOB M 1 N, -€,, He COBNaJaK0T, 1 «M/1t0C» — KOTja COBNajaroT.

op
JlonyckaeTca HanpshKeHWe os OnpeaenaTb no gopmyne
M-N,-(z—e
g = p (27 ) , (9.40)
z -A

rAe Z — paccTosiHME OT LEeHTpa TSHKECTWM apMaTypbl, PacrofioKeHHOW B PacTAHYTOW 30He
CeYeHMsi, A0 TOUKU MNPUIOXKEHWUS PaBHOAEWCTBYHOLLEN YCUNIMIA B CXATOM 30HE
3N1eMeHTa;
€sp — PACCTOSHVE OT LIeHTPA TSHKECTM TOW Xke apMaTyphbl 10 TOUKM NPUoXKeHNs yeunus Np.

[N 3NeMEHTOB MpPSIMOYTO/IbHOTO MOMEPEYHOro CeyeHus npu OTCYTCTBUM (UK Ges
yuyeTa) C)KaToi apMaTypbl 3HaUeHWe Z ONpeaenstoT no dopmyne

7 =hy- X (9.41)

r4e Xy — BbICOTA CXKaToli 30HbI, ONpesensieMast CornacHo 8.2.28 ¢ y4eToM JeiicTBuUS ycunms
npeaBapuTeNibHOro 06Xatus No.
[N 3nemMeHTOB MpPSIMOYrofbHOrO, TaBPOBOTO (C TMOJMKOW B CXAaTOM 30HE) WU
[1BYTaBPOBOr0 MOMEPEYHOro CeYeHUs A0MYCKAeTCA 3Ha4eH1e z NPUHUMATbL paBHbIM 0, 7hy .

HanpskeHnsa os, onpegensemble no opmynam (9.38), (9.40), He JO/MKHBI NPeBbILLIATL
(Rs,ser—Gsp)-

PacueT npeABapuUTe/IbHO HamnpPsHKeHHbIX HKeNe300eTOHHbIX  3/1eMEHTOB MO
Aaechopmaumsm

9.3.12 PacyeT npenBapuTe/IbHO  HaMpPsXKeHHbIX 3/1EMEHTOB N0  AedopMmaunsam
MPOM3BOAST COrnacHO ykazaHuin 8.2.19 — 8.2.32 U C y4eTOM AOMNONHUTENbHbIX YKa3aHWii
9.3.13-9.3.15.

9.3.13 ToNHYHO KPMBM3HY M3rnbaembiX MpeaBapuTe/lbHO HamnpsXeHHbIX 3/1EMEHTOB

AN BbIYUCNEHNS WX MPOrMboB ONpeaenstoT Mo ykasaHuAM 8.2.24, npyu 3TOM 3HayeHus
1 1 1
KPVBU3H (F) , (F) 7 (Fj B (hopmynax (8.140), (8.141) onpefensoT No ykKasaHUAM
1 2 3

9.3.14 Cc y4eTOM yCUnuna NpeaBapuTeNIbHOro 06XKaTus.

108



CrIn 63.13330.2012

[lonyckaeTcs Npy onpeaeneHnn KpUBM3HbI yUNTbIBaTb BAMSIHIE AeOopMaLniA ycaakm v
non3y4ecTy 6eToHa B CTaauK NpeaBapuTeNbHOro 06KaTus.

1
9.3.14 KpuBu3Hy wu3rnbaembiX MpeasapuTe/ibHO HanpPsHXKeHHbIX 3/1EMEHTOB — OT
r

[eNCTBNSA COOTBETCTBYHOLLMX HArpy30K OMpeaenstoT no popmyre
1 M-N,-ey
r D

roe M —u3rnbaroLmii MOMEHT OT BHELLIHEN HarpysKu;
N, 1 €y, —YCUIME MPEABAPUTENLHOTO OGXATWUA U €ro IKCLEHTPUCUTET OTHOCUTENbHO

, (9.42)

LieHTpa TAXKECTU NPUBELEHHOIO NONEPeYHOro CeYeHNs 3N1eMeHTa;

D — n3rnbHas >KecTKOCTb MPVBEAEHHOro MOMepPeYyHOro CeYeHUs  31IEMEHTa,
onpegensemMas no ykasaHuaM 8.2 Kak [N BHELEeHTPEHHO CXaToro ycuiavem
npeaBapuTeNnsHOro 06XaTus 3neMeHTa C YYeTOM U3rmbarolero MoMeHTa OT
BHELUHEN Harpysku (pucyHok 9.3).

q i

L||| ¥ & EJ.E

h, reall

— g

rarlpg—
=

A

h

h

/
! e o
||' s 5 N
i T

1 — ypOBEHb LIEHTPa TSHXKECTU NPUBEAEHHOTO GE3 YUeTa pacTsHYTON 30HbI GETOHA NOMNEPEYHOr0 CEeYEHUS

PucyHok 9.3 — INpuBegeHHOe rnonepevHoe ceveHue (a) U cxemMa HarnpsXeHHo-
£ethOPMMPOBAHHOI0 COCTOSAHUSA N3rnMbaemoro npeLBapuTesibHO HaNPSXKeHHOr0 3/IeMeHTa C
TpewmHamu (6) Npu ero pacyete no geopmarmsam

9.3.15 KpuBM3HY  U3rnbaemMbiX  NpeBapuUTeNlbHO  HanpPsXKEHHbIX  3/IEMEHTOB
[0MNYCKaeTca onpesenaTs Mo opmyne
M-N,-z
1_ P % (9.43)
r Es,red ’ As ) Z(hO - XN)

roe Zp — PaCCToAHME OT TOYKWN MPUNOXKEHUA YCUINA NpenBapUTENbHOIO obxarus [0 TOYKN

NPUIOXEHNS PaBHOLENCTBYIOLLEN YCUMNIA B CXKaTOM 30HE;

Z — pacCTOsiHME OT LEHTpa TSHXKECTM PacTSHYTON apmaTypbl A0 TOUKM MPUIOXKEHUS
PaBHO/ENCTBYIOLLLEN YCUNNIA B CXKATOW 30HE;
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XN — BbICOTa CXKaTOW 30HbI C YYETOM BINAHNA NPeEABAPUTENBHOIO obxarms.

BbiCOTY ©XKaTOl 30HbI ONPefenstoT Kak Ansa  U3rnbaemblX 31eMeHTOB  6e3
N
npegHanpsXXeHus cornacHo 8.2.28 ¢ yMHOXeHUEM 3HaUYeHUs g Ha 1+M—p- Z.
P

3HayeHnss z, W Z [AOMYCKaeTCs OnpeaensiTb, NPUHUMAs PACCTOSHWE OT TOYKM

p
MPUIOXEHUA PaBHOAEWCTBYIOLLEA YCUMNIA B CXKATOW 30HEe [0 Hambosiee CXKaroro BOMOKHA
ceyeHns pasHbIM 0,3hy .

OnpeaeneHe KpUBM3HbLI NPeABAPUTEIbHO HaMPSKEHHbIX 3/1EMEHTOB Ha OCHOBE
HeIMHeNHON aedhopMaLOHHOM MoeNN

9.3.16 TMoNHYHO KPWBU3HY M3rnbaembix npeaBapuTe/ibHO HarpsXXeHHbIX 3/IEMEHTOB Ha
yyacTKax 6e3 TpeLiuH B pacTAHYTOM 30HEe ceyeHus onpegenstoT no gopmyne (8.140), a Ha
yyaCTKax C TPeLiMHaMmn B pacTsIHYTO 30He ceveHmnsi — no qopmyne (8.141).

3HayeHns KpUBKM3H, BXOAALWMX B hopmynbl (8.140) u (8.141), onpeaensitoT U3 peLleHns
cuctembl ypaBHeHUI (9.26) — (9.34) ¢ yueTom yKazaHuin 9.2.13. Tpn 3TOM AN 3N1EMEHTOB C
HOPM&/IbHbIMY  TPELLMHaMI B PacTAHYTOM 30HE HarpshKeHWe B HanpsaraeMoin apmatype,
nepecekaroLLeli TPELLMHbI, OnpeaenstoT no gopmyne

E. .-g.

Osi = [M"' Esi 'espij'vsi , (9.44)
Wi
a B HEHanpsiraeMow apmarype
E.. .-c.
Gy =—— 2, (9.45)
Ysj
1

r,qe WSI(]) = . (946)

8 az .
1+0,8- si(j),crc
Esi(j)
34ecb €si(j)cre ~ OTHOCUTE/IbHasA Ae(i)oplvlau,vm paCTFIHyTOVI apmMaTtypbl B Ce4eHUN C TpGLLWIHOVI

OT [1eCTBMS BHELLUHEN HarpysKku cpasy rnocse 06pa3oBaHUsA TPELLMH;
€si(j) — YCPEAHEHHble  OTHOCUTENbHblE  feopMaLMM  PacTsHYTOW — apmaTypsl,

rnepeceKatoLLeli TPeLLWHbI, B pacCMaTPUBAEMOii CTaauu;
€gpi — OTHOCUTENbHAS iepOPMALIAS MPEABAPUTENLHOTO HAMPSXKEHNA apMATYPbI.

Mpy onpegeneHMn KpUBU3HLI OT HEMPOAO/HKUTENIbHOMO AENCTBUS Harpy3ku B pacyete
MCNONb3YIOT AMarpammMbl KpaTKOBPEMEHHOIO AethOPMUPOBAHNA CXATOro W PacTAHYTOro
0eTOHa, a npw OrnpegeneHUn KpPWBM3HbI OT MPOLO/DKMUTENbHOIO [EeACTBUA HAarpysku —
AvarpamMmmbl AIMTeNbHOro AehopMmMpoBaHnsa 6eTOHa C pacUeTHbIMU XapaKTepUCTUKaMn A1
npegeNibHbIX COCTOSAHWUIA BTOPOI Fpynnbl.
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10 KOHCTpYKTUBHbIE TpeboBaHUSA

10.1 O6Lme NoNoXKEHNSA

10.1.1 Ansa obecneyeHnst 6e30MaCHOCTA N 3KCMNyaTaUMOHHON NPUrOLHOCTU BETOHHBIX
W )Kene306eTOHHbIX KOHCTPYKLMIA NOMUMO TPebOoBaHWI K pacyeTy ciefyeT Takke BbIMO/HATb
KOHCTPYKTWBHbIE TpeboBaHUA K FeOMETPUYECKMM pa3mepamM 1 apMUPOBaHUIO.

KOHCTPYKTMBHbIE TpeboBaHWS YCTaHaBMMBAKOT A5 TeX C/lydaeB, KOrja: pacyeToM He
npeLCcTaBnseTcsa BO3MOXKHbIM AOCTATOMHO TOYHO WM ONpPeAeneHHO MOIHOCTbIO rapaHTUPOBaThb
CONPOTMB/IEHNE KOHCTPYKLMMN BHELLHUM Harpyskam v BO34eCTBUAM;

KOHCTPYKTMBHbIe TpeboBaHUA ONPefeNiftoT rpaHUYHble YC/I0BUSA, B Npefenax KoTopbIX
MOrYT BbITb UCNO/b30BaHbI MPUHATHIE PACUETHbIE MNOOXEHUS;

KOHCTPYKTVBHbIe TpeboBaHMsi 06ecneynBatoT BbINONHEHNE TEXHOMOMMN U3TOTOBEHMS
OETOHHBIX 1 XeNne306eTOHHbIX KOHCTPYKLMIA.

10.2 TpeboBaHMSA K FEOMETPUYECKNM pa3Mepam

10.2.1 l'eomeTpuyeckne pasmepbl OETOHHLIX W XKENe300eTOHHbLIX KOHCTPYKLMIA
[O/MDKHbI ObITb HE MEHee Be/IMYMH, 06ecrneymBaroLLmX:

BO3MOXXHOCTb pa3MeLLeHns apMaTypbl, aHKEPOBKM M COBMECTHOM PaboTbl C 6ETOHOM, C
yyeToM TpebosaHuii 10.3;

orpaHuvyeHme r’mbKOCTU CXKaTbIX 3/IEMEHTOB;

Tpebyemble NokKasaTenm KadyecTsa 6eToHa B KOHCTpyKumm (TOCT 13015).

10.2.2 Pa3Mepbl CeYeHWIA BHELIEHTPEHHO CXKaTblX 3/1EMEHTOB NS 06ecrneyeHus Ux

YKECTKOCTU PEKOMEHAYeTCA MNPUHMMATb TakMMK, 4YTOObl WX TUOKOCTb ITO B /t060M
Harpas/ieHNW He MpeBbIwana:

200 — ans )Xene306eTOHHbIX 3MIEMEHTOB,

120 — Ansi KONMOHH, ABNAKOLWMXCS 3/1EMEHTaMW 3[aHUNA;

90 — Ans 6ETOHHbIX 3/1EMEHTOB.

10.2.3 B KOHCTPYKUMAX 3[aHWNIA 1 COOPYXKEHUI CneayeT NpeaycmaTpmBaTth UX paspesKky
MOCTOAHHLIMW U BPEMEHHbIMW TeMMNepaTypHO-yCafoYHbIMM LUBaMW, PaCCTOAHUA MeXAy
KOTOPbIMM Ha3HayaldT B 3aBUCUMOCTW OT KIUMATUUYECKUX YCMOBWUIA, KOHCTPYKTUBHbIX
0C06EHHOCTE COOPYXKEHUA, NOC/ef0BaTEe/IbHOCTY NPOM3BOACTBA PaboT v T.M.

Mpy HepaBHOMePHON ocafke (hyHAAMEHTOB CneayeT npedycMaTpuBaTth pasjeneHue
KOHCTPYKLMIA 0Ca0UHbIMI LLIBAMMW.

10.3 TpeboBaHMA K apMUPOBaHUIO
3alMTHbIN cnoli 6eToHa

10.3.1 3awuTHbIN cNoin 6eToHa LO/MKEH 06ecneynBaTh:

COBMECTHYHO paboTy apMatypbl C 6eTOHOM;

aHKepoBKY apmatypbl B 6eTOHe M BO3MOXHOCTb YCTPOWCTBA CTbIKOB apMaTypHbIX
3/1eMEHTOB;

COXPaHHOCTb apMaTypbl OT BO3AEWCTBUIA OKpyXKatoLeid cpefbl (B TOM 4ucne npu
Ha/IM4YMM arpeccuBHbIX BO3AENCTBUN);

OrHECTOMKOCTb KOHCTPYKLWNA.
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10.3.2 TonwuHy 3aLMTHOrO c/ost 6eTOHa crnefyeT NPUHMMAaTb UCX0AA M3 TPeboBaHWI
HaCTOALLEro pasgena C YYeTOM po/n  apmatypbl B KOHCTPYKUuAX (paboyas wau
KOHCTPYKTUBHAS), TUNa KOHCTPYKLMIA (KOMOHHBI, NAUTbI, 6afkn, 3neMeHTbl PyHAAMEHTOB,
CTEHbl U T.M.), AVaMeTpa 1 BUAa apMaTypbl.

MWHUMa/IbHblE 3HAYeHWs TOMLWMHbLI Clos 6eToHa paboueil apMatypbl (B TOM 4ucie
apmartypbl, PacrofioXXeHHOW Y BHYTPEHHWX TpaHeil MoMbIX 3/1EMEHTOB KOJ/bLEBOr0 WK
KopobyaToro ceyeHus) cregyeT npuHMmarth no tabnuue 10.1.

[ns cO0pHBIX 3/1EMEHTOB MUHUMa/IbHbIE 3HAYEHWSA TO/LWMHbBI 3aLLMTHOMO C/lod 6eToHa
pabouein apMaTypbl, yKasaHHble B Tabnuue 10.1, yMeHbLUatoT Ha 5 MM.

[N KOHCTPYKTUBHOWM apmaTypbl MUHUMa/IbHbIE 3HAYEHWS TOJLLUHBI 3aLLYMTHOMO C/OS
GeToHa MPYHUMAKOT Ha 5 MM MeHbLLE N0 CPaBHEHUIO € TpebyeMbIMK 18 paboyein apMaTypbl.

Bo BCcex cnyyasx TONWMHY 3aWMUTHOrO €0 GETOHa CredyeT TakXke MPUHMMATb He
MeHee fmameTpa CTepXXHsA apmaTypbl 1 He MeHee 10 MMm.

B 0HOCNONHBIX KOHCTPYKLMAX M3 NIEFKOr0 U NOPU30BaHHOTO 6eTOHOB Kaccos B7,5 1
HVXXe TOMLWMHA 3alUTHOrO CNof AO/MKHA COCTaBNATb He MeHee 20 MM, a AN1f HapYXXHbIX
CTEHOBbIX MaHener (6e3 (hakTypHOro cnos) — He MeHee 25 MM. B 0OAHOCMOMHBIX
KOHCTPYKUMAX U3 AYencTtoro 6eToHa TOMWMHA 3aWMTHONO C/0S BO BCEX CAy4vasx
NMPUHUMAETCA He MeHee 25 MM.

Ta6nunyall.l

Ne o " TonuwmHa 3awmTHoro cnos
Ycnosus JKCnyaTaunn KOHCTPYKUUK 30aHUN
n.n. 6eToOHa, MM, He MeHee
1 | B 3aKpbITbIX MOMELLEHUSX NMPYU HOPMASIbHON Y MOHUKEHHOIA 20
B/TXKHOCTM
2 | B 3aKpbITbIX MOMeLLEHNAX NPY MOBBILLEHHOW BNaXXHOCTY (Npu 25
OTCYTCTBUM LONOMHUTENbHbIX 3aLUTHBIX MEPOMPUATUIA)
3 | Ha oTkpbITOM BO3ayxe (Mpy OTCYTCTBUM LOMNOMHUTENBbHbIX 30
3aLMUTHBIX MEPONPUSATUI)
4 | B rpyHTe (Mpv OTCYTCTBUM LONOMHUTENbHbBIX 3aLLUTHbIX 40
MeponpuaTUiA), B PyHAAMEHTAX NPU HANYUKM GETOHHO
MOLrOTOBKM

10.3.3 TonwuHa 3aWwmnTHOro cnos 6eToHa y KOHLIOB MNpeaBapuTesibHO HamnpsKeHHbIX
3/1eMEHTOB Ha A/IMHE 30HbI nepefayn Hanps>keHuin (cM. 9.1.11) fomKHa COCTaBNATL HE MeHee
3d 1 He meHee 40 MM — An151 CTEPXKHEBOM apmaTypbl U He MeHee 20 MM — AN apMaTypHbIX
KaHaToB.

[lonyckaeTcs 3aWWTHBIV €0l 6eTOHa CeveHWs Y ONopbl 415 Hanpsraemol apmartypbl ¢
aHkepaMu 1 6e3 HUX TMPUHMMATL TaKUM >Ke, KakK [0 CeyYeHus B MNponete [A1s
npeaHanpsXKeHHbIX 3/1EMEHTOB C COCPeOTOYEHHONM mMepefadeil OMOpHbIX YCUAWUIA Mpu
Ha/IMYMKN CTa/IbHOM OMOPHONM AeTa U KOCBEHHON apMaTypbl (CBapHbIX MOMepeyHbIX CETOK
WA 0XBaTbIBAOLMX MPOAO/bHYHO apMaTypy XOMYTOB), YCTaHOB/IEHHbIX COT/IAaCHO YKa3aHWAM
n. 10.3.20.

10.3.4 B anemeHTax ¢ Hanpsraemoi NpoAo/ibHOM apMaTypoii, HaTArMBaeMol Ha 6eToH
1 pacrnoniaraeMoi B KaHaax, pacCTOsiHME OT NOBEPXHOCTM 3/1EMeHTa [0 MOBEPXHOCTU KaHaa
crnesfyeT NpuHMMaTb He MeHee 40 MM 1 He MeHee LIMPKHbI (AMameTpa) KaHasa, a 0 60KOBbIX
rpaHeil — He MeHee TMOMOBUHBLI BbICOTbI (AvMameTpa) kaHana. [py  pacnonoXeHuu
HanpsaraeMomn apmaTypbl B Nas3ax Wan CHapy)XXu CeYeHUs 3/1eMeHTa TO/LLMHA 3alMTHOMO C1ost
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6eToHa, 006pa3yeMoro nocrefyowmM TOPKPETUPOBAHNEM WAW WHbIM CMOCO60M, Credyet
NPUHUMaTL He MeHee 20 MM.

MuH/MaNbHble paccTOosHUS MeXKAY CTepP>KHAMN apMaTypbl

10.3.5 MuH/MMaNbHbIE PacCTOAHUA B CBETY MEXAY CTePXHAMWU apmaTypbl cnegyet
NpUHMMaTb TakMMK, 4TOObl 06eCcneyYnTb COBMECTHYHO paboTy apmatypbl C 6ETOHOM U
KayeCTBEHHOE W3rOTOB/IEHME KOHCTPYKUUIA, CBA3aHHOE C YKIAAKOW W YMIOTHEHWEM
GETOHHO CMeCK, HO He MeHee HanbOosbLLIEro AvameTpa CTEPXKHS, & TAKXKEe He MEHEe:

25 MM —NpY TOPU3OHT/ILHOM WX HAK/IOHHOM  MOJIOXEHWUN  CTEPXKHEN  npu
GETOHMPOBaHWUY — 15 HWXXHEW apmaTypbl, PacrofIoXXEeHHOR B OAWH UK [Ba pAaa;

30 MM — TO Xe, ANS BEPXHel apmatypbl;

50 MM — TO >Xe, NPW PacroNOXeHUN HKHeN apMaTypbl 6051ee YeM B fBa psga (Kpome
CTEPXXHEA ABYX HWKHUX PSLOB), & TakXkKe MpPU BEPTUKa/IbHOM MONIOXEHUN CTEPXXHel npwu
6eTOHMPOBaHUN.

[MpW CTECHEHHbIX YCMOBUAX [OMYCKAeTCA pacnonaratb CTEPXHWU rpynnamn — nyvykamm
(6e3 3a30pa mexay HumK). Tlpn 3TOM PaccToAHMS B CBETY MeXAy Myykamu LO/DKHbl ObITb
TaKXe He MeHee MpUBELEHHOro AMamMeTpa CTepPXKHS, IKBMBA/IEHTHOrO MO M/OLLAAN CeYeHUs

n

nyyka apmartypbl, MPUHUMAEMOrO PaBHbIM g o = /dei, roe dsi — AvameTp OAHOro
i

CTEPXHS B NMy4Ke, N — YNCNO CTEPXKHEN B MyUKe.

MpogonbHOe apMUpoBaHue

10.3.6 B >kene306eTOHHbIX 3M1eMeHTax Maolwaab CeYeHUs MPOAONbHON PacTAHYTOM
apmatypbl, a Takke CXKaTol, ecim OHa TpebyeTca MO pacyeTy, B MpOLEHTax OT M/owaan
ceyeHns 6eTOHa, paBHON MPOW3BEAEHNIO LNMPUHBI NPAMOYTO/IbHOrO CeYeHUs N60 LIMPUHBI

pebpa TaBpOBOro (ABYTaBPOBOr0) CEYEHMSI HA PAGOYYHD BbICOTY CEYEHMS, Lig =ﬁ-loo%
Mo

cneayeT NPUHUMATb He MeHee:
0,1% —B un3rnbaemblX, BHELEHTPEHHO pPaCTAHYTbIX 3/eMeHTaX W BHELEHTPEHHO

I o
CKaTbIX 3M1eMeHTax Npu rMBKOCTY 2 <17 (419 NPSMOYTO/bHBIX CEYeHNI ﬁ <5);
i
I
0,25 % —BO BHELEHTPEHHO CXaTblX 3neMeHTax npu rubkocTn -2>87  (an
i

o |
MPAMOYTO/bHbIX CEeYeHNI ﬁ >25);

A1 NPOMEXYTOUHbIX 3HAYEHWI TMOKOCTW 3/1EMEHTOB 3HAYeHWe ps ONPefenstoT no
NHTEPNoNALMN,

B anemeHTax C MPOLONLHOV apMaTypoid, PacrofiOXXEHHOW PaBHOMEPHO MO KOHTYPY
CeyeHMs, a TaKKe B LIEHTPaIbHO PaCTAHYTLIX 3/IEMEHTaX MUHUMa/IbHYKO M/oWwaib CeYeHns
BCE NPOAO/MbHON apMaTypbl CrefyeT MNpUHMMaTh BABOE 6ONblUel yKa3aHHbIX Bbllle
3HAYEeHWA N OTHOCUTbL €e K NOJIHOM NNOLaAM CeveHMs 6eToHa.

10.3.7 B 0GEeTOHHbIX KOHCTPYKUMAX CreayeT npeaycmarpuBatb KOHCTPYKTUBHOE
apMMpoBaHue:

B MeCTax pe3Koro N3MeHeHus pasmMepoB CeYeHNs 3/1EMEHTOB,

B 6ETOHHbIX CTeHaxX NoA 1 Haj npoemMamu;
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BO BHELIEHTPEHHO CXaTbIX 3/IEMEHTaX, PacCUMTbiBaEMbIX MO MPOYHOCTU 6e3 yyerta
paboTbl pacTAHYTOro GeTOHa, y rpaHei, rae BO3HMKAKOT PacTArvBaloLme HanpsHkeHWs; npu
3TOM KO3(PMULMEHT apMMPOBaHNSA Lis MPUHUMAOT He MeHee 0,025 %.

10.3.8 B kene306eTOHHbIX JIMHEAHbIX KOHCTPYKUMSX W NauTax Hambonblune
PacCTOsHMS  MeXAy OCAMU  CTepXKHen NPOAONMbHON  apmaTypbl, ObecreymsaroLme
a(hheKTVBHOE BOBNeYeHNe B paboTy 6eTOHa, paBHOMEPHOe pacrpeesneHve HanpsXKeHWd v
fehopmaumin, a Takke OrpaHuWYeHVe LWUPUHBLI PacKPbITUA TPEeWMH MeXay CTepXHAMM
apmarypsbl, O/HKHbI 6bITb He 6onee:

B XKeNne306eTOHHbIX 6ankax u nanTax:

200 MM — npu BbICOTE NOMNepeYHoro ceveHmns h < 150 mm;

1,5 h 1 400 mm — npu BbICOTE MoMnepevyHoro cevyeHuns h > 150 mm;

B XKeNe306eTOHHbIX KOIOHHAX:

400 MM — B Harpas/feHnn, NeprneHANKYISPHOM NIOCKOCTM U3rnba;

500 MM — B HarpaB/ieHUW MI0CKOCTM U3rnoa.

B Kene306eTOHHbIX CTEHaX PacCTOSHWUSA MeXAY CTEPXHAMWU BEPTUKaNbHOW apMaTypbl
npuHMMatoT He 6onee 2 t 1 400 MM (t — TOMLWMHA CTEHbI), a FOPU3OHTaNbHON — He 6onee
400 mm.

10.3.9 B 6ankax n pebpax wupuHoii 6onee 150 MM 4mcno NPOAONbHbLIX pabounx
PacTAHYTbIX CTEPXXHEN B MOMEPeYHOM CeYeHUW LO/MKHO ObiTb He MeHee ABYX. [pun WMpUHe
anemeHta 150 MM M MeHee [OMYCKaeTCA YyCTaHaB/MBaTb B MOMEPEYHOM CeYeHUU OAMH
MPOLO/NbHbIN CTEPXKEHD.

10.3.10 B 6Gankax p[o onopbl cnegyeT AOBOAWUTb CTEPXHU MPOAO/bHOW pabouel
apmartypbl C M0WaAbo CeYeHNs He MeHee 1/2 NNowWwaan ceYeHns CTepXKHel B NPONieTe U He
MeHee [BYX CTePXXHEN.

B namTax fo onopbl cneayeT LOBOAWUTL CTEPXHWM MPOLO/bHON paboyeil apMaTypbl Ha
1 M LUMPUHBI NANTBI C NIOLWWAABI0 CeYeHUs He MeHee 1/3 NoLaamn ceUeHns CTepXXHe Ha 1 M
LUMPWHbI NANUTLI B NPOJIETE.

MonepeyHoe apMMpOoBaHiie

10.3.11 lNonepeyHyro apmaTypy cnefyeT YycCTaHaB/iMBaTb MCXO4A W3 pacyeTa Ha
BOCMPUATME YCUINIA, a Takke B LEMSX OrpaHUYeHUs pPasBUTUA TPELLUMH, YaepXaHus
MPOLONbHbIX CTEPXHe B MPOEKTHOM MOMIOXKEHUM W 3aKpennieHnss X OT 6OOKOBOro
BblIMy4nBaHWs B NtOOOM HarpasieHuN.

MonepeyHyo apmaTtypy YCTaHaB/MBAlOT Yy BCEX MOBEPXHOCTEN XKene306eTOHHbIX
3/1EMEHTOB, B6/IM3M KOTOPbIX CTaBUTCA NPOLO/bHAA apmarTypa.

10.3.12 [OuameTp nOMNepeyHoOn apmaTypbl (XOMYTOB) B  BSi3aHbIX KapKacax
BHELIEHTPEHHO CXaTblX 3/1EMEHTOB MPUHMMAOT He MeHee 0,25 HavbosbLIero avamerpa
MPOLONLHON apMaTypbl U He MeHee 6 MM.

[vaveTp nonepeyHoOl apmatypbl B BSi3aHbIX KapKacaX W3rnbaembiX 3/1eMeHTOB
NMPUHUMAIOT He MeHee 6 MM.

B cBapHbIX Kapkacax AvameTp NonepevyHoin apMatypbl NPUHUMAIOT He MeHee AnameTpa,
yCTaHaB/IMBaeMOr0 13 YC/IOBMSA CBAPKW C HanbObLIMM AaMeTpOM NPOLO/LHOM apMaTypbl.

10.3.13 B >kene306eTOHHbIX 3/1EMeHTax, B KOTOPbIX MOMepeyHas cuia no pacyety He
MOXET ObITb BOCMPUHATA TO/MIbKO OETOHOM, CfiefyeT npefycmaTpyBaTb YCTaHOBKY
MonepeyYHon apmatypbl ¢ warom He 6onee 0,5 ho 1 He 6051ee 300 MMm.

B cniowHbIX NAnTax, a Takke B 4acTOpebpuCTbIX NauTax BoicoTol MeHee 300 MM 1 B
6ankax (pebpax) BblCOTOM MeHee 150 MM Ha y4yacTKax 3/ieMeHTa, r4e nornepeyHas cunia no
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pacuyeTy BOCMPUHMMAETC TOMbKO 6EeTOHOM, TMOMEpPeYHy apMaTypy MOXHO He
yCTaHaB/NBaTh.

B 6askax u pebpax BbicoTon 150 MM 1 60nee, a TakXKe B YaCTOPeOPUCTbIX NaMTax
BbicoToli 300 MM ¥ 6ofee, Ha yyacTKax 3/7EMeHTa, rAe MNornepeyHas cuia Nno pacyety
BOCMPUHMMAETCA TOMbKO 6GETOHOM, CnefyeT MpeaycMaTpuBaTb YCTaHOBKY MOMepeyHoN
apmMaTypbl ¢ warom He 6onee 0,75 ho 1 He 6onee 500 MM.

10.3.14 B0 BHELEHTPEHHO CXKaTbIX /IMHENHbIX 3MEMEHTaX, a Takke B M3rmbaembIxX
aNleMeHTax Mpu HaIMYMM HeOOXOAMMOI MO pacyeTy CXaToW MPOLONLHOM apMaTypbl B LieNsx
NpeaoTBpaLleHns  BbiNyuyMBaHUA  NPOAOMLHON  apMaTypbl  CrieflyeT — ycTaHaB/MBaTb
MoMepeyHyto apmatypy ¢ warom He 6onee 15d n He 6onee 500 mm (d — guameTp CXxaToin
MPOLONLHON apMaTypbl).

Ecnu nnowaap ceveHns ©Kator NpoAobHON apMaTypbl, YCTaHaB/IMBAEMO Y OLHON 13
rpaHein anemeHTa, 6onee 1,5 %, nonepeyHyo apMaTypy CrnefyeT ycTaHaBNMBaTb C LUAromM He
6onee 10 d v He 60s1ee 300 Mm.

10.3.15 KOHCTpyKUMs XOMyTOB (MOMEPeYHbIX CTEPXKHE) BO BHELEHTPEHHO CXKaTbIX
NIMHEVHBIX 3M1eMeHTax AO/HKHA ObITb Takoi, YTOOLI NPOAO/bHBIE CTEPXKHM (MO KpaiiHei Mepe
yepes OAWH) pacrosiarasimcb B Mectax nepernbos, a 3T1 rneperndbl — Ha PacCTosAHUM He 60s1ee
400 MM NO WKWpKUHe rpaHn. Mpy WKpuHe rpaHn He 6onee 400 MM M YKUCne MPOAObHBIX
CTEPXXHE Yy 3TOM rpaHu He Gonee YeTbIpexX JOMYCKaeTCs OXBaT BCEX MPOAOSbHBIX CTEPXHEN
OZHUM XOMYTOM.

10.3.16 B anemeHTax, Ha KOTOpble AEACTBYIOT KPYTALLIME MOMEHTbI, MOMNepeyHas
apmartypa (XoMyTbl) O/MKHa 06pa30BbIBaTh 3aMKHYTbIA KOHTYP.

10.3.17 lNonepeyHyro apmatypy B NnaMTax B 30He MPOAABANBaHWUA B Hanpas/ieHUW,
nepreHAMKYNapHOM CTOPOHaM pacyeTHOro KOHTYpa, YCTaHaBNMBaKOT C LIarom He 6onee 1/3ho
1 He 60nee 300 MM. CTepXXHU, BvdKaLLe K KOHTYPY FPy30BOI NAOLWaAM, pacnonararoT He
6nvxe h?O N He panee h—2° OT 3TOro KoHTypa. Mpy 3TOM LWIMPUHA 30HbI MOCTaHOBKM
nonepevyHon apmatypbl (OT KOHTypa rpy30BOi Nowagn) Lo/MkHa 6biTb He MeHee 1,5ho.
[lonyckaeTca yBenMyeHWe Liara nonepeyHor apmatypbl o 1/2ho. Mpu atom cnegyet
paccMaTpuBatb Hambonee HEBbIFOAHOE PacrofiokKeHVe nupamuibl NPOLAaB/MBaHUA U B
pacyeTe  yumTbiBaTb  TONbKO  apMaTypHble  CTEPXKHW, MNepecekawolime  nupamuay
npoAaB/vBaHUS.

PaccTosHNA MeXay CTePXHAMMW NOMepeYyHon apMaTypbl B HarpasieHum, napansie/lsHoM
CTOPOHaM pPacyeTHOr0 KOHTypa, MNpPUHUMAOT He 6onee 1/4 AnMHbLI COOTBETCTBYHOLLEN
CTOPOHbI PaCYETHOr0 KOHTYpA.

10.3.18 PacueTHyl0 MonepeyHyo apMatypy B BUE CETOK KOCBEHHOro apMumpoBaHuA
Mpy¥ MEeCTHOM CXaTum (CMATUM) pacnofaratoT B npefenax pacyeTHOW nnowann Apmax
(8.1.43). Mpun pacnonoXxeHWn rpy30BOM NMOLWAAM Y Kpas 3NemMeHTa CeTKM KOCBEHHOro
apMMpOBaHWA pacrofiaratoT No n/olaan ¢ pasmepamy B KaXAOM Harpas/ieHUN He MeHee
CYMMb! [jBYX B3aVIMHO MepreHANKYNAPHbIX CTOPOH FPYy30BOiA NioLaamn (pucyHok 8.9).

Mo rny6rHe CETKM pacnonararor:

npv TO/LWWMHe 3/1eMeHTa 60/1ee YABOEHHOIO 60/bLLUEr0 pasMepa rpy3oBoi NoLwaam — B
npegenax yABOEHHOro pasmMepa rpy3oBoi Naowaau;

Mpv TOMLLMHE 3/1IeMeHTa MeHee YABOEHHOro 60/bLIEro pa3mepa rpy3oBol NaoLwaam — B
npegenax TONWMHbI 3N1eMEHTA.

10.3.19 lNonepeyHasa apmaTypa, NPefyCMOTPEeHHasa 411 BOCNPUATUA NMOMNEPEUHbIX CUN Y
KPYTALWMX MOMEHTOB, [0/IXKHA UMETb HAAEXHYH0 aHKepPOBKY M0 KOHLaM nyTeM npuBapku nnm
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oxBaTa npOAO/bHON apMaTypbl, 06€eCrneyMBatoOLLyt0 PaBHOMPOYHOCTb COEAMHEHWUNA W
MonepeyYHon apmatypbl.

10.3.20 ¥ KOHLO0B nMpefBapuTe/IbHO HamnpsHKeHHbIX 3/1EMEHTOB [0/MKHA OblTb
YCTaHOB/IEHa [OMOJIHWUTENbHAA MOMepeyHas WAM KOCBEHHas apmartypa (CBapHble CETKW,
OXBaTblBalOLLVe BCE MPOLO/IbHbIE CTEPXKHW apMaTypbl, XOMYTbl 1 T. M. € waroMm 5-10 cm) Ha
[JIMHe yyacTka He meHee 0,6 AMHBI 30HbI Nepefayn NpeaBapuTeIbHOro HanpskeHus |y, a B
afeMeHTax U3 nerkoro 6etoHa knaccos B7,5-B12,5 — ¢ warom 5 cM Ha A/IMHe y4yacTka He
mMeHee |y 1 He meHee 20 CM 415 3M1EMEHTOB C apmaTypoi, He UMEIOLLE aHKepoB, a Mpu
Ha/IMYMN aHKEPHbIX YCTPOWCTB — Ha Yy4yacTKe, paBHOM [BYM [/IMHaM 3TWUX YCTPOWCTB.
YCTaHOBKa aHKepoB Y KOHLIOB apmaTypbl 06si3aTeflbHa 19 apMaTypbl, HaTArMBaeMon Ha
OEeTOH, a TaKkXkKe A/18 apMaTypbl, HATArBaEMON Ha yrnopbl, NPW HEAOCTAaTOYHOM €€ CLEenIeHnn
c 6eTOHOM (rnagKoil NPOBONOKMN, MHOTOMNPAAHbLIX KaHATOB), MPY 3TOM aHKepHble YCTPOMCTBa
[O0/MDKHbI 06ecrneynBaTh HALEXHYIO 3a/ie/IKy apMaTypbl B OETOHe Ha BCeX CTaAusAX ee paboTbl.

Mpn NpUMEHeHUM B KayecTBe HanpsraeMoln paboyeli apmaTypbl BbICOKOMPOUHOWA
apMaTypHO MPOBO/IOKN MEPUOAMYECKOro MNPOouns, apMaTypHbIX KaHaTOB OAHOKPaTHOA
CBMBKM, ropsyekaTtaHOW M  TEPMUYECKM  YNPOYHEHHOW  CTEPXHEBOW  apMaTypbl
MepuoanMYecKoro npoguns, HaTArMBaeMOM Ha YNopbl, YCTaHOBKA AaHKEPOB Y KOHLOB
HanpsaraeMbiX CTEPXXHEN, Kak Npasuio, He TpebyeTcs.

AHKepoBKa apmMaTypbl

10.3.21 AHKepOBKY apmatypbl OCYLLIECTBNAT OLHUM W3 CNeAyHLMX CrocoboB nimn
NX COYeTaHNeM:

B BMAE NPAMOro OKOHYaHMA CTEPXHA (MpAMas aHKepoBKa);

C 3armbom Ha KOHLUe B BMAe Kproka, otrmba (nanku) wam netim (TonbkKo Ans
HeHanpsraemou apmaTypsbl);

C MpVBapKOW WM YCTaHOBKOW MOmnepeyHbIX CTepXHel (TONbKO ANS HeHanpsaraeMoin
apmMaTypbl);

C NPUMEHeHNEM creLmabHbIX aHKEPHBIX YCTPOMNCTB Ha KOHLLE CTEPXKHS.

10.3.22 Tpamyto aHKepOBKY 1 aHKEPOBKY C NlankaMu AOMYCKaeTca NMPUMEHATL TO/IbKO
AN18 apMaTtypbl NepUOAMYecKoro npoduns. [ns pacTaHYTbIX TNafKuX CTepXXHel cnegyet
npesycMaTpuBaTh KPHOKW, NET/IN, NPUBAPEHHbIE MOMepeyHble CTEPXHU WK cneunaibHble
aHKepHble YCTPOMCTBA.

Nankn, KpoKM M NeTIn He PeKOMEHAYeTCA MPUMEHATb A5 aHKEPOBKW CXATOW
apmartypbl, 3a UCK/TOUEHVEM 1aKOV apMaTypbl, KOTOPas MOXET NOABEPraTbCs PacTHKEHUIO
MPU HEKOTOPbLIX BO3MOXKHbIX COYETAHUAX HarpysKu.

10.3.23 Tpn pacyeTe [A/IMHbI aHKEPOBKM apmatypbl CrefyeT YyuTbiBaTb CMNocob
aHKepOBKM, Knacc apMaTypbl U ee npoduib, AMamMeTp apMaTypbl, MPOYHOCTL GETOHA U ero
Harnps>keHHOe COCTOAHME B 30HE aHKEpPOBKM, KOHCTPYKTMBHOE peLleHue 3/1IeMeHTa B 30He
aHKepoBKM (HasMume NonepeyHolr apMaTypbl, NOMOXKEHNE CTEPXHENA B CEUEHUMN 3/1eMeHTa U
Ap.).

10.3.24 Bba30Byt0 (OCHOBHYH) A/IMHY aHKEpPOBKMW, HEOOXOAUMYIO A1 Nepeaayn yeuams
B apMaTtype C NOJIHbIM PacyeTHbIM 3HAYeHNeM COMpoTUBNeHUS Rs Ha 6ETOH, onpesensoT no

(hopmyne

Re-A (10.1)

| =
0,an )
F‘)bond “Ug
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rae As U Us — COOTBETCTBEHHO M/IOLLaAb MOMEPEYHOr0 CeYeHUs aHKEPYeMOro CTepXHS
apmaTtypbl WU NepuMeTp ero CeyeHus, onpegensieMble M0 HOMWHAIbHOMY
AVaMeTpy CTEPXKHS;
Rbond — pacyeTHOE COMPOTMB/IEHUE CLEMNEHNUA apMaTypbl ¢ GETOHOM, MPUHMMAeMoe
PaBHOMEPHO pacnpefeneHHbIM N0 A/MHE aHKEPOBKM U onpejensieMoe
no gopmyrne

Rpond =M1 M2 - Ryt (10.2)

34ecb Rpt — pacyeTHOe CONpPOTMB/IEHNE GETOHA OCEBOMY PaCTSHXKEHWIO;
N1 — KO3(ULMEHT,  YUUTLIBAIOWMIA  BAUAHME  BMAA MOBEPXHOCTU  apMaTypbl,

NMPUHMMAEMbIN PaBHbIM:

A1 HeHanparaeMow apmarypbl:

1,5 — anga rnagKoi apmatypsl;

2,0 — ansa xonogHoAehopMMpPyeMOiil apMaTypbl NEPUOANYECKOrO NPOGUNS;

2,5—[na ropsyekataHoOW W TepMOMEXaHMYeCKM 06paboTaHHOM apmatypsbl
nepuoanNYecKoro NPogus;

A1 HanpsiraeMoin apmartypbl:

1,7 -pana  xonofHoaehopMMPOBaHHON apMaTypbl  MepPUOAMYECKOro  Mpogunss
Knacca Bpl500 gnametpoMm 3 MM W apmaTypHbIX KaHaToB Knacca K1500
[MameTpom 6 Mm;

1,8 — ona xonogHogedhopMmMpoBaHHOW apMaTypbl Knacca Bp gvametpom 4 mm
1 6onee;

2,2 — AN apMaTypHbIX KaHaToB Knacca K anameTpom 9 Mm 1 60nee;

2,4 —ana apMaTypHbIX KaHaTtoB Knacca K7T pguametpom 9 MM 1 6onee,
N3roTOB/IEHHbIX 13 NPOBO/IOKMN MEPUOLNYECKOTO NPONS;

2,5 — NS ropsiyeKaTaHol 1 TepMOMEXaHUYEeCKM 06paboTaHHO apMaTypbl Knacca A.

N2 — KO3(ULMEHT,  YUTLIBAIOLWMIA  BAMSIHWE  pa3vepa AuvameTpa  apMaTypsl,

NMPUHMMAEMbI PaBHbIM:

A1 HeHanparaeMow apmarypbl:

N2 = 1,0 — npn gruametpe apMaTypsbl ds < 32 MMm;

n2 = 0,9 — npun anameTpe apmatypbl 36 1 40 mm;

A1 HanpsiraeMom apmarypbl:

N2 = 1,0 4ns BCex TUNOB HanparaeMol apamarypbl.

10.3.25 Tpebyemytd  pacuyeTHyH) [A/MHY  aHKEPOBKM  apMaTypbl C  Y4YETOM
KOHCTPYKTMBHOIO PELUEHUNS 3/IeMeHTa B 30He aHKEPOBKM OMNpeAenstoT no gopmyne
lan =0+ lg an 'M , (10.3)

ef

roe  loan — 6a30Bas 4/ivHa aHKepOBKW, onpegensemas no gopmyne (10.1);
Ascal, Asef — MNIOLAAN  MOMEPEYHOr0  CeyeHUs  apmatypbl, Tpebyemas nNo  pacyety
1 (haKTUYECKM YCTaHOB/IEHHas COOTBETCTBEHHO;

o — KOIPMULUMEHT, YYUTBIBAIOLNIA BAMSHWE HA [JIMHY aHKEPOBKWM HarpsiXXeHHOro
COCTOAAHUA 6eTOHa M apmaTypbl U KOHCTPYKTVBHOIO PELUEHNS 3/IEMEHTA B 30HE
aHKEpPOBKMW.

[lna HeHanpsraemow apMatypbl Npy aHKePOBKe CTEPXXHeN NepruoLMYecKoro npoguns ¢
NpAMbIMK KOHLaMK (NpsiMast aHKepoBKa) WM TNafgKon apMaTypbl C KptOKaMu Uav NeTismm
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6e3 [ONOMHUTENbHBLIX aHKePYHLWMX YCTPOMCTB A5 PaCcTAHYTbIX CTEPXHeW MpUHUMAOT
a =10, apnq cxatblx — o =0,75; Ansa Hanpsraemon apmatypsl oo =1,0.

[lonyckaeTcs ymeHbLIaTh [/IMHY aHKEPOBKWM CTEPXXHel HeHanpsaraeMoin apmatypbl B
3aBMCMMOCTU OT KONMYeCTBa M [AMameTpa MOMEepevyHon apmaTypbl, BuAa aHKepyrLmx
YCTPOMCTB (NpvBapKa MOMepevyHoin apmatypbl, 3arnb6 KOHLOB CTEPXXHEW MNepuoamyeckoro
npouns) 1 BeIMYMHBLI MONEPeYHoOro obxarns 6eToHa B 30He aHKEPOBKW (Hanpumep, OT
OrMOPHOI1 peakumm), Ho He 6onee Yem Ha 30 %.

B nto6om cnyvae (hakTUYeCKyr0 [L/IMHY aHKepOBKW MPUHMMaKOT He MeHee 15ds u
200 MM, a Ana HeHanpsraeMblX CTEPXKHel Takke He MeHee 0,3-lo an.

[ns 3neMeHTOB U3 MeNKO3epHWUCTOro 6eToHa rpynnbl A Tpebyemas pacyeTHas
Be/IMUYNHA A/IMHbI aHKEPOBKW J0/HKHA ObITh YBenmyeHa Ha 10 ds 45 pacTaHyToro 6etoHa v Ha
5 ds — gna oxaroro.

10.3.26 ¥Ycunve, BOCNPUHUMAEMOE aHKepyeMbIM CTEPXXHEM apMaTtypbl Ns onpeaenstoT
no gopmyne

I
Ns:Rs'As_sSRs'As' (10.4)
Ian
rae lan — ANHa aHKepoBKW, onpegenseMas cornacHo 10.3.25, npuHUMass COOTHOLUeHWe
As,cal ~1:
As,ef

Is — paccTosiHME OT KOHLA aHKepyeMoro CTEpXHS A0 paccMaTpuBaemMoro ronepeyHoro
CeYeHus 3N1eMeHTa.

10.3.27 Ha kpaliHMX CBOOGOAHbLIX OMOpax 3/MEMEHTOB [/IMHA 3anycka PacTAHYTbIX
CTEPXXHE HeHanparaemoin apmaTypbl 3a BHYTPEHHIOK rpaHb CBOOGOAHON OMOpbI NpW
BbINoNHeHUM ycnoena Q < Qo1 (cMm. 8.1.31-8.1.35) go/mKHa cocTaenATb He MeHee 5 ds. Ecnn
yKa3aHHOe yC/0BMe He CO6NI0AAeTCs, A/IMHY 3arnycKa apMaTypbl 3a rpaHb Onopbl ONpeenstoT
cornacHo 10.3.25.

10.3.28 IMpw YyCTPOIMCTBE HAa KOHLIAX CTEPXXHEN CneumasibHbIX aHKePOB B BUAE NNaCTUH,
LLanb, raek, YronkoB, BbICAXXEHHbIX FOM0BOK M T.M. NNoWaAb KOHTaKTa aHKepa ¢ 6eTOHOM
[O/MKHa YLO0BNETBOPATb YCNOBUIO MPOYHOCTM 6eToHa Ha cMsATve. Kpome Toro, npu
MPOEKTUPOBAHNM MPUBaPUBAEMbIX aHKEPHbIX AeTasiel CnefyeT YUMTbiBaTb XapakTepuUCcTUKM
MeTa/1/1a Mo CBapMBAEMOCTH, & TaKXKe CrocoObl U YCOBUS CBAPKW.

CoeIMHEHVst HeHanpPsiraeMoii apmMaTypbl

10.3.29 [ns coefiMHEHUS HeHanpsAraemoin apmatypbl MPUHUMAKOT OAUH U3 CNeAYHLWMX
TUMOB CTbIKOB:

a) CTbIK/ BHaxXNecTKy 6e3 CBapKu:

C NPSIMbIMU KOHLLAMW CTEPXKHEN NeproanMyecKoro npoduns;

C NPSMbIMA KOHLLAMW CTEPXKHEN C MPUBapKOM MM YCTAHOBKOW Ha [JIMHE Hax/IeCTKU
MOMNePeYHbIX CTEPXKHEN;

C 3arnbamMm Ha KoHUax (KproKu, nanku, netav); npu 3tom A0S TNafKux CTepXKHel
MPUMEHSOT TONIbKO KPHOKU 1 METN.

0) cBapHble 1 MeXaHWYeCKMe CTbIKOBbIE COeAVHEHNS:

CO CBapKoOK apmaTypbil;

C NPUMEHEHNEM CMeLMaibHbIX MeXaHUYecKnX YCTPOUCTB (CTbIKM C ONPEeccoBaHHbIMU
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My Tamu, pe3bb0oBbIMU MyTamn 1 4p.).
10.3.30 CTblku apmaTypbl BHaxnecTKy (6e3 CBapKu) MPUMEHSAIOT MPU CTbIKOBAHUK
CTEPXXHEiA ¢ anameTpoM paboyein apmaTtypbl He 60nee 40 MM.
Ha coeguHeHna apMaTypbl BHaX/IECTKY pacnpocTpaHArTCA ykasaHua 10.3.22.
CTbIK/ pacTAHYTOM WM CXKATOW apmaTypbl [OMKHbI MMeTb AAMHY nepernycka
(HaxnecTKn) He MeHee 3HayYeHUs 4/InHbI |i, orpegensemoro no gopmyne
=l 2L (10.5)

ef

roe  loan — 6a30Bas 4/iMHa aHKepoBKU, onpegensemas no gopmyne (10.1);
As,cal, As,ef — CM. 10325,
o — KOI(PPULMEHT, YUMTLIBAIOWNIA BINAHUE HaNPSHKEHHOIO COCTOSHWUSA apMaTtypbl,
KOHCTPYKTUBHOIO ~ peLUeHUst 3/eMeHTa B 30He COeLUHEHUS  CTepPXKHEN,
KO/MIMYeCTBa CTbIKYEMOW apMaTypbl B OLHOM CEYEHMM MO OTHOLLEHMIO K 06LLeMY
KOMMYeCTBY apmatypbl B 3TOM CEYEHWUM, PACCTOSHUA MeXAY CTbIKyeMbIMU
CTEPXXHAMM.

Mpy coegnHEHNN apmaTypbl NMeproLMYECKOro MPOgussA ¢ NPAMbIMA KOHLAMM, a TakxXe
rNafKuX CTEPXKHEN C KPtoKaMu Uy NeTnsaMu 6e3 LONOMHUTENbHBIX aHKEPYHOLLMX YCTPOCTB
KO3(P(MUMEHT O [NA PpacTAHYTOM apmaTtypbl NPUHMMAOT paBHbIM 1,2, a ANd CXaToW
apmatypbl — 0,9. [py 3TOM [O/MXKHBI 6bITb COG/IOAEHDI CNELYIOLLME YCOBUSA:

OTHOCUTENbHOE KO/IMYECTBO CTbIKYeMOM B OLHOM pacYeTHOM CEYEHWUM 3/leMeHTa
paboyeil pacTAHYTON apMaTypbl NepPUOANYECKOro Npoguns AOMKHO ObiTb He 6onee 50 %,
rNafKov apmaTypbl (C KptoKaMu nnm netnsamm) — He 6onee 25 %;

ycunue, BOCMPUHMMAEMOE BCEI MOMepeyHoil apMaTypoii, NOCTaB/NEeHHON B npegenax
CTbIKa, JO/HKHO ObITb HE MEHee MOMOBUHbI YCUNS, BOCNIPUHUMAEMOrO CTbIKYEMOIN B OAHOM
pacyeTHOM CeYeHUW 3N1eMeHTa PacTAHYTOW paboyeli apmMaTypoir;

paccTosiHMe MeXAy CTblKyeMbIMU pabounMMy CTEPXXHAMWU apmaTtypbl He  [LO/HKHO
npesbIWaTh 4 ds;

paccTosiHMe MeXay COCefHVMM CTblKamMy BHax/IeCTKy (MO LIMpUHE Xene3o6eTOHHOro
3N1eMeHTa) LO/MKHO 6bITb He MeHee 2 ds 1 He MeHee 30 MM.

B KayecTBe O[HOr0 pACYeTHOrO CEYeHWs 3/IEMEHTA, PaccMaTpuBaeMoro /s
onpesfeneHns OTHOCUTENbHOIO KOMMYECTBA CTbIKYeMOW apMaTypbl B OLHOM CEYEeHWM,
MPYHUMAIOT Y4aCTOK 3/1eMeHTa BLO/b CTbiKyeMol apMaTypbl gavHon 1,3 Iy . Cuntaetcs, UTo
CTbIKW apMaTypbl Pacno/ioXeHbl B O4HOM PacyeTHOM CEeYEeHUW, eCii LEHTPbl 3TUX CTbIKOB
HaxoAATCA B Npejenax A/IMHbI 3TOro y4yacTKa.

[lonyckaeTca  yBenMuMBaTb OTHOCUTE/IbHOE KO/IMYECTBO CTbIKYeMOW B  OAHOM
pacyeTHOM CeYeHUW 3neMeHTa paboyeli pacTaHyToM apmatypbl fo 100 %, npuvHUMas
3HayeHMe KoauumeHTa a paBHbIM 2,0. Mpy OTHOCUTENILHOM KO/IMYECTBE CTbIKYEMOW B
O[HOM pacyeTHOM CeYeHWW apmaTypbl nepuogmyeckoro npoguns 6onee 50 % wn rnagKon
apmatypbl 6onee  25% 3HayeHMs KOIPPUUMEHTA O ONpefenstoT Mo JIMHEHOM
WHTepnonsayuu.

Mpn HaMUMM  JONOMHUTENbHBIX aHKEPYHOLMX YCTPOMCTB Ha KOHLAX CTbIKyeMbIX
CTEPXHeA (npvBapka MOMepPeYHOoN apmatypbl, 3arnba KOHLOB CTbIKYEMbIX CTEpXHEN
Mepuoanyeckoro npouns U Ap.) 4AMHa nepenycka CTbIKYeMbIX CTePXKHEN MOXET ObITb
YMeHbLLIEHA, HO He 6osiee yem Ha 30 %.
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B nobom cyyae hakTuueckas AnnHa nepenycka fo/mkHa ObiTb He MeHee 0,4a-lg 4,

He meHee 20 ds 1 He meHee 250 mm.

10.3.31 lMpn coeguHeHMM apmMaTypbl C WUCMO/b30BAHMEM CBapKW BblIGOp TUMOB
CBapHOro COeAMHEHMS U CNOCOG0B CBApKM MPOM3BOAAT C YYETOM YC/IOBMIA aKchyaTalum
KOHCTPYKLUW, CBapuMBaeMOCTM CTaa U TpeboBaHWI MO TEXHONOrMU MW3rOTOBNEHUS B
cootBeTcTBUM ¢ TOCT 14098.

10.3.32 TMpw ncnonb3oBaHUM 415 CTbIKOB apMaTypbl MEXaHNYECKMX YCTPOCTB B BUAE
MyqT (MydhThl Ha pe3bbe, onpeccoBaHHble MyqTbl U T.4.) HeCyLlas cnocobHOCTbL My(hTOBOIO
COeUHEHNS [O/MKHA ObITb TakOW XXe, UTO U CTblKyeMbIX CTEPXKHEN (COOTBETCTBEHHO MNpu
PacTHKEHUN UK oxatum). KOoHLb! CTbIKyeMbIX CTEPXKHEN CnefyeT 3aBOAWUTL Ha Tpebyemyto
[JIMHY B MY(hTY, ONpeAensieMyro paciHeToM Uin OMNbITHBIM MYTEM.

Mpn ncnonb3oBaHMM My(T Ha pe3bbe A0/MKHa ObITb 0becrneyeHa Tpebyemas 3aTskKa
MY(T And nMKBngauum niogta B pessoe.

CHyTble CTepP>KHN

10.3.33 TMpy NpYMEHEHUN THYTON apmaTypbl (OTrmbbl, 3arnbbl KOHLOB CTEPXKHEN)
MUHUMa/bHBIN AvameTp 3arnba OTAeNbHOro CTEPXKHA LO/HKEH ObITb TakMM, YTOObI U30EXaTb
paspyLUeHUs WAN packaibiBaHWs OGeTOHa BHYTpW 3armba apmaTypHOro CTEPXKHS W ero
paspyLLeHns B MeCTe 3armoa.

MWHUMabHBIA AnameTp onpaskn don ANS apMaTypbl NPUHMMAKOT B 3aBUCMMOCTM OT
AvameTpa CTepPXKHS ds He MeHee:

AN15 TNafKUX CTePXKHel

don =2,5ds npu ds < 20 mm;
don = 4 ds npu ds > 20 mm;
[/151 CTEPXKHEN NepuoLMYecKoro npous
don =5ds npu ds < 20 mm;
don =8 ds npu ds > 20 mm.

[ameTp onpaBKN MOXET 6bITb TaKXKe YCTaHOB/MEH B COOTBETCTBUM C TEXHUYECKUMY
YCNOBUSIMM Ha KOHKPETHBIV BU apMaTypbl.

10.4 KOHCTPYMpOBaHWE OCHOBHbIX HECYLLIMX YKEee306eTOHHbIX KOHCTPYKLMIA

10.4.1 MNpn KOHCTPYMPOBAHMN OCHOBHbIX HECYLUMX 3/1EMEHTOB KOHCTPYKTMBHOM
cucTeMbl (KOMOHH, CTeH, NAUT NEepPeKpbITUA 1 MOKPLITUA, PYHAAMEHTHbLIX NAWUT) CregyeT
cobnogate obwme TpeboBaHMa 10.2 M 10.3 NO KOHCTPYMPOBAHUIO >KEee300eTOHHbIX
KOHCTPYKLUIA, & TaKXKe yKa3aHUA HaCTOsALLero nogpassena.

10.4.2 KonoHHbI apMupytoT MPOAO/NbHON, Kak MpaBwio, CUMMETPUYHON apmaTypoil,
PacrooXeHHOW MO KOHTYPY MOMEPEYHOro CeYeHWs W, B HEOOXOAUMBIX Chy4asx, BHYTpPW
MOMEepeYyHOro ceyeHns, 1 MonepeyHon apmaTypoi Mo BbICOTE KOJIOHHbI, OXBaTbIBAOLLENA BCE
MPOLO/bHbIE CTEPXKHU U PACMOIOXEHHOI NO KOHTYPY M BHYTPU NONEPEYHOTO CEYEHNS.

KOHCTPYKUMIO  MOrMepeyHoil apmaTypbl B nNpefeniax MNOMEPeYHOro CeYeHus W
MaKC/MaJ/lbHble PACCTOAHUA MeXAY XOMyTaMu W CBA3AMU MO BbICOTE KOMOHHbLI Creayet
MPUHUMATL TaKMMK, YTOObI NPeLOTBPATUTL BbIMyUMBAHME CXKATbIX MPOAO/bHbLIX CTEPXKHENR U
o6ecneynTb paBHOMEPHOE BOCMPUATIE MOMePeUHbIX CU/ MO BbICOTE KOIOHHDI.

10.4.3 CTeHbl pPEKOMEHAYeTCA apMMpoBaTb, KakK MpaBWNO, BEPTUKA/IbHOW 1
rOPU30HTaNbHOW apMaTypoi, PacrnofiOXXEHHOW CUMMETPUYHO Y 6OKOBbIX CTOPOH CTeHbI, U
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MonepeyHbIMU CBA3AMU, COELVHAIOLWMMUN BEPTUKAIbHYIO U TOPU3OHTA/IbHYKO apmartypy,
PacnosioXeHHYH Y MPOTUBOMOMOXHbIX 60KOBbLIX CTOPOH CTEHbI.

MaKcuMasibHOe PacCcTosiHNE MeXXAy BEPTUKa/IbHbIMU U TOPU30HTa/IbHBIMWN CTEPXKHAMM,
a TaKKe MakCYMa/lbHOe pacCTOAHME MeXAy MOoMnepevyHbIMU CBA3AMU CnefyeT NPUHUMATb
TakuMK, 4TOObl NpPeoTBPaTUTb  BbiMyYMBaHWE BEPTUKAIbHBIX CXaTbIX CTEPXKHENR W
06ecneynTb paBHOMEPHOE BOCMIPUATIE YCUINIA, IECTBYIOLLMX B CTEHE.

10.4.4 Ha ToOpLeBbIX Yy4yacTKax CTeHbl MO ee BbICOTE C/eAyeT YCTaHaBIMBaTb
nornepeyHyo apmatypy B Bufe [1-00pa3HbIX WAM 3aMKHYTbIX XOMYTOB, CO3[arOLLMX
Tpebyemyto aHKEPOBKY KOHLIEBbIX YYACTKOB FOPU30HTa/IbHbIX CTEPXKHEN M NPesOXPaHAIOLLMX
OT BbIMy4MBaHNA TOPLEBbIE CXXaTble BEPTUKa/IbHbIE CTEPXKHWN CTEH.

10.4.5 Y3no0Bble cOnpsXeHUA CTeH B MecTax WX MnepecevyeHus Mpu HeBO3MOXHOCTU
CKBO3HOI0 MPOMyCcKa ropu3oHTaIbHON apMaTypbl CTEH Yepes 3TOT CTbIK C/iefyeT apMUpoBaTh
Mo BCeil BbICOTe CTeH nepecekarowmmucs 1-06pasHbIMU XOMyTamu, 06ecrneymBatoLLMm
BOCMPUSATUE KOHLEHTPUPOBAaHHbIX FOPU30HTA/IbHBLIX YCU/INIA B Y3/10BbIX COMPSXKEHUAX CTEH, a
TaKXe NPeAoXpPaHALLMMN BEPTUKA/IbHBIE CXaTble CTEPXKHW B Y3/10BbIX COMPSHXKEHMAX OT
BbIMy4MBaHUs W 00eCrneynBaloLLUMMN aHKEPOBKY KOHLEBbIX Y4YaCTKOB TOPU30HTA/IbHbIX
CTEPXKHEN.

[ H

= ..I_I_A_l_j
=20 L =220 | 225

a — TOPLEBOIA Y4acTOK NauThI, 6 — TOPLIEBOM YYacTOK CTeHbI, B — T-06pasHblIii CTbIK, I — YII0BOW CThIK

PucyHok 10.1 — AHKepoBKa € NomoLbto M-06pasHbIX feTasiein

10.4.6 ApMupoBaHMe  MU/IOHOB, 3aHMMAKOWWX MO  CBOMM  FEOMETPUYECKUM
XapaKTEePUCTUKaM NPOMEXYTOUYHOE MONIOXEeHNE MeXAY CTeHaMU WU KONOHHamMK, npousBoaaT
Kak ANa KOJIOHH WM KakK Afa CTeH B 3aBMCMMOCTM OT COOTHOLUEHMA A/IMHbI U LUUPUHBI
NnonepeyHoro cevyeHns NnIOHOB.

10.4.7 KonnMyecTBO BEPTMKA/IbHOM W TOPU3OHTaNbHOM apmaTypbl B CTeHe cneayet
yCTaHaB/MBaTb B COOTBETCTBAM C [ENCTBYHOLIMMM B CTEHe Yycunusmu. [lpyu 3TOM
pekomeHAyeTca npefycmaTpuBaTb pPaBHOMEPHOE apMuUpoBaHMe MO Mowaan CTeHbl C
yBenM4yeHnem apMMpPoBaHMA Yy TOPLOB CTeHbI U Y MPOEMOB.

10.4.8 ApMMpOBaHMe NIOCKUX NAUT CNeayeT OCYLLECTBAATb NPOAO0LHON apMaTypoit B
ABYX HarpaBfeHNAX, pacnonaraemMomn y HUXKHEN 1 BEPXHEW rpaHei NanTbl, a B HE06X0ANMBIX
cny4asx (cornacHo pacyeTy) 1 NonepeyvyHo apmaTtypoii, pacnonaraeMoil y KONOHH, CTEH U MO
naowann nNanThbl.

10.4.9 Ha KOHLEBbIX Yy4yacTKax MMOCKUX MAUT cneayeT yCTaHaBAMBATb MOMEPEYHYHo
apmatypy B Buge [1-06pa3HbIX XOMYTOB, PacrofiOXEHHbIX MO  Kpat  M/UTb,
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obecneymsaroMX BOCMPUATME KPYTALWMX MOMEHTOB Y Kpas MAUTbl U HEOO6XOLUMYHO
aHKepOBKY KOHLEBbIX Y4aCTKOB NMPOLO/LHOM apMaTypbl.

10.4.10 KonmyecTBO BEPXHEN M HMXXHEN NPOAO/bHOM apMaTypbl B NAMTE NEPEKPLITUN
(NOKpbITUA) CnefyeT ycTaHaBIMBaTb B COOTBETCTBUM C AENCTBYHOLLMMM YCUUAMUA. Mpy 3TOM
PeKOMeHAyeTCAa AN  HeperynspHbiX KOHCTPYKTUBHbLIX CUCTEM C LEMblo  YNPOLLEHUS
apMMpOBaHUA  YCTaHaB/IMBaTb: HWKHIOK apMaTypy OAMHAKOBOM MO BCel nowaan
paccmMaTpuBaeMOi KOHCTPYKLMM B COOTBETCTBUM C MaKCUMa/IbHbIMW 3HAYEHUSIMU YCU/NIA B
nposieTe M/NTbI; OCHOBHYIO BEPXHIOKD apMaTypy NPUHUMATb TakoW XXe, KaK U HUXKHIOW, a 'y
KONIOHH W CTEH YCTaHaB/MBaTb [OMOHUTENIbHYIO BEPXHIOK apmatypy, KoTopas B CyMMe C
OCHOBHOW  [0/MKHA BOCMPUHMMATL OMOPHble ycunus B naute. [Ons  perynspHbIX
KOHCTPYKTVBHbIX CUCTEM MPOAO/NbHYIO apmartypy peKOMeHAyeTCs YycTaHaBnvMBaTb O
HagKO/IOHHLIM M MEXKO/IOHHbIM  MojsiocaM B ABYX B3aWMHO  MeprneHANKYNAPHbIX
HanpaBNeHUAX B COOTBETCTBUN C AEMCTBYIOLLMMY B 3TUX NOI0CaX YCUNUSMU.

[onyckaeTca ycTaHOBKa 4acTW apmaTtypbl MANT B BUAE CBapHbIX HEMNpPepbIBHbLIX
KapKacoB B HaAKO/OHHBIX MOM0cax MuT B [BYX HarpaBieHUAaX (CKpbITble 6asiku), Npy 3TOM
KapKacbl JO/MKHbI ObITb MPONYLLEHbI CKBO3b TEN0 KOOHH.

[lna cokpalleHns pacxofa apMaTypbl MOXKHO TakXKe PeKOMEeH0BaTb YCTaHOBKY MO BCei
NoWaan NANTbI HUXKHEW M BepxXHei apmaTypbl, OTBeYaroLieli MUHUMaNbHOMY MPOLEHTY
apMMpoBaHMA, a Ha y4yacTKax, rfe [JeWCTBYIOLIME YCUIUA MNPEBbILAT  YCUnS,
BOCMPUHMMAEMble 3TOM apMmaTypoi, YCTaHOBKY AOMONHWUTENbHOW apmaTtypbl, B CyMMe C
BblLLIEyKa3aHHOV apmaTypoil, BOCNPUHMMAIOLLE AENCTBYIOLLME Ha 3TUX y4yacTKax YCU/uS.
Takoli noaxof NpPUBOAMT K GONee CNOXHOMY apMMPOBAHWIO MEpPeKpbITUIA, Tpebytolemy
6osiee TLLATENIBHOTO KOHTPO/IA apMaTypHbIX paborT.

ApMunpoBaHune hyHAAMEHTHbIX MAWT CNefyeT NPov3BOAUTb aHATOMMYHLIM 06pa3oM.

10.4.11 KOHCTpyMpoBaHWe Y3/10B COMPSXKEHUS OaNoOK C  KONOHHamun  criefyet
NMPOM3BOAUTbL B COOTBETCTBMM C pPUCYHKOM 10.2. Mpy 3TOM HEo6XOAMMO MpeLyCcMOTPETb
MoMepeyHyt0 apMaTypy B BWAe 3aMKHYTbIX XOMYTOB WA [M1-06pa3HbIX feTaseil B 30He
aHKepOoBKM pabouyeli apmaTypbl 6anku.
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PucyHok 10.3 — Pa3meLleHve 0nopHoM apmMaTypbl B 30He NnepeceyeHnst AByX 6as1oK
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10.4.12 B y3nax nepeceyeHuss 06anoK cnedyeT YycTaHaBnMBaTb AOMOHUTENbHYHO
MonepeYHy0 apmatypy And BOCNPUATUS peakumMu OT BTOPOCTEMEHHOW 6anku. B rnaBHOW
6anke 3Ty apmMaTypy Cneayet ycTaHaBMBaTh Ha LiMpuHe b+2 h, rae b n h — wmpuHa v BeicoTa
BTOPOCTENEHHONW 6anku, BO BTOPOCTEMNEHHOW 6Gafike — Ha yyacTke wupuHoin h/3. Apmatypy
cnegyet YycTaHaBnMBaTb B BWAE XOMYTOB, OXBaTbIBalOWMX MPOAO/bHYIO apmatypy, —
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AOMONHUTENBHO K apMaType, TPeOyeMOil MO pacyeTy HaKMOHHbIX WKW MPOCTPAHCTBEHHbIX
CEYEHUI.

11 TpeboBaHUA K U3roTOB/IEHMIO, BO3BEAEHWNIO U 3KCN/lyaTaumm 6eTOHHbIX
N XKene306eTOHHbIX KOHCTPYKLMIA

11.1 BeToH

11.1.1 Mop6op cocTaBa GETOHHOM CMeCK MPOM3BOAST C LENbK MOMyYeHnss 6eToHa B
KOHCTPYKUMAX, OTBEYAIOLLEro TEXHWYECKUM MoKasaTensMm, YCTaHOBNeHHbIM B pasgene 6 v
MPUHATBLIM B MPOEKTE.

3a ocHoBy npu nofb6ope coctaBa 6eToHa criefyeT MPUHUMATb ONpefenstowmniA oNns
[aHHOro BMaa 6eToHa N Ha3HaYeHWs KOHCTPYKLMMW nokasaTtenb 6eToHa. [pu 3ToM [0/KHBI
ObITb 06ecneyeHbl U Apyrue YCTaHOB/EHHbIE MPOEKTOM MoKa3aTe/iv KayecTsa 6eToHa.

MpoekTupoBaHMe M NoL60Op cocTaBa OETOHHOM CMecuM MO Tpebyemol MPOYHOCTY
6eToHa crieflyeT Npon3BoanTb, pykoBoacTeysack FTOCT 27006, TOCT 26633.

Mpyn nopbope cocTaBa OGETOHHON CMeCH [OO/MKHbI ObITb 06ecrneyveHbl Tpedyemble
nokasatenu Kayectsa (y4o60OyKnafblBaeMOCTb, COXPaHAEMOCTb, Hepacc/lanBaeMoCTb,
BO34yXO0COLepXaHune 1 Apyrue nokasarenm).

CsoiictBa NofO6GpPaHHON OETOHHOW CMecUM [AO/MKHbI COOTBETCTBOBATb TEXHONOMMK
NMpPomn3BOACTBa GETOHHLIX PaboT, BK/KOYAIOLLEN CPOKM W YCNOBUA TBEpAEHMS OeTOHa,
Cnoco6bl, PeXMMbl NPUrOTOB/IEHUA W TPAHCMOPTUPOBaHMA GETOHHOM CMecu WU [pyrue
0CO06eHHOCTU TexHonormnyeckoro npouecca (FOCT 7473, FTOCT 10181).

Mopbop coctaBa GETOHHOW CMecw CrefyeT MPOM3BOAMTb Ha OCHOBE XapaKTepUCTMK
MaTepuanos, UCNOMb3YEMbIX A4/ ee MPUTOTOBIEHUNSA, BKIKOUAIOLMX BAXKYLLWE, 3aM0NHUTENN,
BOAY M appekTMBHbIE fo6aBkn (Mogndukatopbl) (TOCT 30515, TOCT 23732, TOCT 8267,
FOCT 8736, FTOCT 24211).

Mpn nogbope cocTaBa BETOHHOM CMeCK CneayeT NPUMEHATb MaTepuabl C YYETOM UX
9KO/IOTNYECKOM  UYUCTOTbI  (OrpaHWyeHne MO  COLEPXaHWK  PagvoOHYKNNA0B, PafoHa,
TOKCUMYHOCTU 1 T.1.).

PacyeT OCHOBHbIX MapaMeTpoB cOCTaBa GETOHHON CMecu MPOW3BOAAT C MOMOLLbIO
3aBMCUMOCTEN, YCTaHOB/IEHHBIX 3KCNEPUMEHTA/IbHO.

Mogbop coctaBa (hnbpobeToHa crefyeT NPOV3BOAUTL COr/TACHO MPUBELEHHbIM BbILLE
TpeboBaHWsAM C y4eTOM BUJa U CBONCTB apMUPYHOLLMX rop.

11.1.2 Mpun NpuroToBneHnn 6eTOHHOM CMecK A0MKHa BbITb 0b6ecneveHa Heobxoanmas
TOYHOCTb [03UPOBKN BXOAAWMX B BETOHHYIO CMeCb MaTepuasioB U MoCnefoBaTeNlbHOCTb UX
3arpyenus (CI 70.13330).

MepemelunBaHne OGETOHHOM CMecW CnedyeT BbIMOMHATL TakK, 4TOObI 0becrneunTb
paBHOMepHOe pacrpejeneHne KOMMOHEHTOB MO BCeMy 06beMy cMecu. MNPOoAoIKUTENIbHOCTb
nepemelUMBaHMA MNPUHUMAKOT B  COOTBETCTBUM C  WHCTPYKUMAMU  MPEAnpuaTUin  —
N3roToBUTENE HETOHO-CMECUTENbHBIX YCTAHOBOK (3aBOJ0B) WU/M YCTaHAB/MBAKOT OMbITHLIM
nyTem.

11.1.3 TpaHcnopTMpoBaHMe GETOHHOW CMecu CcrieflyeT OCYLWEeCTBNATb Crnocobamu u
cpefcTBamu, 06ecrneyMBalOWMN  COXPaHHOCTL €e  CBOWCTB WM WUCK/OYalOWMMKN  ee
paccfioeHve, a TakKXe 3arpA3HeHue NOCTOPOHHMMW  MaTepuanamu. JlonyckaeTcs
BOCCTaHOB/IEHWNE OTAE/IbHbIX MOKa3aTenell kayectBa GETOHHOM CMecy Ha MecTe YKIafKu 3a
CYUeT BBeLEeHUS XUMUYeCKMX [06aBOK WM UCMOMb30BAHUA TEXHOOMMYECKMX MPUEMOB Mpu
yCIoBMU 06ecneyeHns BCex Apyrmx TpebyeMbix nokasatesei kayecTsa.
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11.1.4 YKnafKy n ynnoTHeHne GeTOHa CnefyeT BbIMOMHATL TakMM 06pa3oMm, YTOObI
MOXHO Obl/I0 rapaHTMPOBaTb B KOHCTPYKUMSAX LOCTAaTOYHYH) OLHOPOLHOCTb WM MIOTHOCTb
OeToHa, OTBevyaloWux  TpeboBaHWAM, MNPeLYCMOTPEHHbIM A1 paccMaTpuBaemoii
CTPOMTENbHON KOHCTPYKLUmmn (CIM 70.13330).

[MprMeHseMble CMOCOObI 1 PEXUMbI (HOPMOBaHMS [O/MKHbI 06ecneynBaTh 3afaHHYHO
MAOTHOCTb W OAHOPOAHOCTb W YCTaHaB/IMBAKOTCA C YYETOM NOKasaTesieil kayectBa GETOHHOM
CMecu, BWAA KOHCTPYKUMU W U3[ENNSA U KOHKPETHbIX WHXXEHEePHO-Teosiornyecknx u
MPON3BOACTBEHHBIX YC0BUIA.

MopsafoK GeTOHMpPOBaHUA CrefyeT YCTaHaBNMBaTb, MPeLyCMaTpuBas PacrosioXXeHue
LUBOB  OETOHMPOBAHWA C Y4YeTOM TEXHONOTMM  BO3BELEHWA COOPYXeHUs U1 ero
KOHCTPYKTUBHbIX 0OCOGeHHOCTel. [Mpu 3TOM Ao/mkHa ObiTb 06ecneyeHa Heob6xoavMast
MPOYHOCTb KOHTaKTa MOBEPXHOCTE GeTOHa B LUBE GETOHMPOBaHMA, a TakXkKe MPOYHOCTb
KOHCTPYKLMW C YH4ETOM Ha/IM4mMs LUBOB GETOHMPOBAHUS.

Mpwn yKnagke 6eTOHHON CMeCU MPU NMOHVXXEHHBIX MONOXMUTE/bHLIX U OTPULATE/IbHBIX
WA MOBbILIEHHbIX MOMOXWTENbHBIX Temneparypax AO/MKHbl ObiTb  MPesyCMOTPeHbI
creymnanbHble MeponpuaTus, obecneymsatoye TpebyeMoe KauecTBo 6eToHa.

11.1.5 TeepfeHne 6eToHa cnefyeT o6ecneumBaTb 06e3  MNPUMEHEHWA UKW C
NMPUMEHEHMEM YCKOPAKOWMNX ~ TEXHOMIOTMYECKMX BO3/EeNCTBUIA (c MOMOLLIbHO
TenI0BMKHOCTHON 06paboTKM NPY HOPMa/ILHOM W/ MOBBILLEHHOM AaB/eHNN).

B 6eToHe B npoLecce TBepAeHMs criefyeT MOALepXXMBaTb PacyHeTHbIN TemnepaTypHo-
BNOKHOCTHBIA pexxum. pu HeobX0oAUMOCTU [NA CO3L4aHMA YCNOBWUIA, 06ecneynBaroLLmx
HapacTaHue MNPOYHOCTU OETOHA W CHWKEHUWE YCafoYHbIX SBMEHWN, CnefyeT NPUMEHATb
crneuvanbHble 3aliMTHbIE MEPONPUATUSA. B TEXHONOrMYECKOM MpoLiecce TenioBori 06paboTku
N30ennii JOMKHbI ObITb MPUHATBI Mepbl MO CHWKEHWIO TemnepaTypHbIX Mepenagos U
B3aMMHbIX MepemMeLLeHnin Mexxay onany6o4HoN POPMOIA U 6ETOHOM.

B MaccuBHbIX MOHONMMTHBLIX KOHCTPYKLMAX ChnefyeT npeaycMmarpueatb MeponpusaTus
MO YMEHbLUEHNIO BIUSAHUA TeMMNepaTypHO-BNXXHOCTHbIX MOMEA HaNPsXKeHWR, CBA3aHHbIX C
9K30TepMueli Npu TBepLeHUN 6eTOHa, Ha paboTy KOHCTPYKLNIA.

11.2 Apwmatypa

11.2.1 Apmatypa, WCMNonb3yemas A1  apMUMPOBaHMS  KOHCTPYKUMIA,  AOMKHA
COOTBETCTBOBaTb MPOEKTY M TpebGOBaHWAM COOTBETCTBYHOLMX CTaHZapToB. Apmarypa
[O/MDKHA WMEeTb MapKWPOBKY W COOTBETCTBYHOLLME CepTUUKATbI, YLOCTOBEPAOLLME ee
KayecTBo.

Ycnosua XpaHeHUs apmatypbl M ee MNepeBO3KM [O/MKHbI UCK/KYaTb 3arpsA3HeHue,
KOPPO3WMOHHbIE MOPaXKeHWs, MeXaHWYeCKne MOBPEXAEHUS MW NacTUyeckue gegopmauuu,
yXyfLlaroLee cLenseHve ¢ 6eTOHOM.

11.2.2 YCTaHOBKY Bf3aHOl apMaTypbl B 0nany6o4Hble pOpMbl ClieayeT Npou3BOAUTL B
COOTBETCTBMW C MPOEKTOM. [pn 3TOM [O/MKHA ObITb MpPeLycMOTPeHa HagexHas (ukcauus
MONOXEHNUA  apMaTypHbIX  CTEPXHeld C  MOMOLLbI  CheuuanbHbIX — MeponpuATUiA,
obecneuymsaroLas HeBO3MOXHOCTb CMELLEHWA apmatypbl B MpPOLEcCe ee YCTaHOBKU WU
6ETOHNPOBAHNA KOHCTPYKLIMN,

11.2.3 OTKNOHEHUs OT MPOEKTHOro TMOJIOXKEHUA apMaTypbl MpU ee YCTaHOBKE He
A0/MKHbI MPEBbILWATh AOMNYCTUMbIX 3HaYeHWi, ycTaHOBNeHHbIX CIM 70.13330.

11.2.4 CapHble apMaTypHble n3genusa (CeTKW, Kapkacbl) crefyeT W3rotaeBnmeatb C
MOMOLLbIO KOHTAKTHO-TOYEYHOM CBapKM WM WUHbIMU Criocob6amu, 06ecrnevmBaroLLMMim
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TpebyeMyro MPOYHOCTb CBAPHOr0 COELMHEHMUS U He [LOMYCKAHOLMMU CHUXKEHWUA MPOYHOCTU
coeanHsAeMbIX apMmaTypHbIx anemeHToB (TOCT 14098, TOCT 10922).

YCTaHOBKY CBapHbIX apMaTypHbIX W3Aenuini B onasybouyHble (opMbl  cnegyet
MPOM3BOAUTL B COOTBETCTBMM C MPOEKTOM. [lpyn 3TOM fo/KHA O6blTb MNpeLycMOTpeHa
HafleXXHas (uKcaumsa MOMOXKEHUS apMaTypHbIX W34eNniA € NOMOLLbHD  CrieluabHbIX
MEeponpusaTUiA, 06ecrnevnBaroLLMX HEBO3MOXHOCTb CMELLEHUA apMaTypHbIX W3fenuii B
rnpovecce YCTaHOBKU 1 GETOHMPOBaHUS.

OTK/IOHEHWS OT MPOEKTHOrO MOJIOXEHWUA apMaTyPHbIX WU3AeNNIA MPU UX YCTAHOBKE He
A0/MKHbI MPEBbILWATL AOMNYCTUMbIX 3HaYeHWi, ycTaHOBNeHHbIX CIM 70.13330.

11.2.5 3arn6 apmaTypHbIX CTEPXHeid CnedyeT  OCYLIECTBAATb € MOMOLLbHO
creumnanbHbIX ONpaBoK, 06ecrneymBaroLLMX HeOOX0AMbIE 3HaYeHUS pagnyca KPpUBU3HDI.

11.2.6 CBapHble CTbIKX apMaTypbl BbIMOHAOT C MOMOLLbH KOHTAKTHOM, AyroBoi Uam
BaHHOW cBapkW. [puUMeHsieMbIi Ccrnoco6 cBapKyM [O/MKeH obecreymBaTb He06XOLUMYHD
MPOYHOCTb CBAPHOIO COEAUHEHUS, @ TaKXXe MPOYHOCTb U AeOPMAaTUBHOCTb NMPUMbIKAKOLLMX
K CBApPHOMY COEMHEHNIO Y4aCTKOB apMaTypPHbIX CTEPXKHEN.

11.2.7 MexaHnyeckne coefjMHeHUs (CTbIKW) apmatypbl CnefyeT BbIMOMHATL C
MOMOLLbIO OMPECCOBaHHbIX U Pe3bb0BbIX MYy(PT. NMPOYHOCTb MEXAHWYECKOro COeAMHEHWUS
pacTAHYTOM apMaTypbl JOMHKHA ObITb TAKOW Xe, YTO U CTbIKYEMbIX CTEPXXHEN.

11.2.8 TMpu HaTsXKeHMN apMaTypbl Ha Yropbl WX 3aTBEPAEBLUNIA BETOH AOMKHbI ObITh
obecrneyeHbl YCTaHOB/IEHHbIE B MPOEKTE KOHTPONMPYeMble 3HAYeHWUs MNpenBapuTeNlbHOro
Hanps>keHWs B npefenax AOMNYCKaeMblX — 3HAYEHW  OTK/IOHEHWMA, YCTaHOBNEHHbIX
HOPMaTMBHLIMWU JOKYMEHTaMWN UK CrieunanbHbIMU TpeboBaHUAMN.

Mpy OTNycKe HaTHKEHUA apmaTypbl CredyeT obecneumBatb MIaBHYHO Mepegady
npesBapuUTENIbHOTO HanpsXXeHns Ha GETOH.

11.3 Onanybka

11.3.1 Onanybka (onany6o4Hble (OopMbl) AO/MHKHA BbIMOMHATL CeAYyHOLLME OCHOBHbIE
(DyHKUMKU: Npugatb 6eTOHY NPOEKTHYID (POPMY KOHCTPYKLMKU, 06ecneunTb TpebyeMblil BUS,
BHELUHeM MOBepXHOCTM 6eTOHa, MOLAEPXKMBaTb KOHCTPYKLUMIO MNOKa OHa He HabepeT
pacnasyboyHyt0 MPOYHOCTb W, MPU HEOOXOAMMOCTM, CMYXWUTb YNOPOM MNPU HaTSHKEHUN
apmartypsl.

Mpn  W3roTOBMIEHUN KOHCTPYKUMIA MNPUMEHAIOT WMHBEHTAPHYD W CheuuabHyto,
nepecTaBHyto 1 nepefBukHyt0 onanyoky (TOCT 52085, TOCT 52086, TOCT 25781).

OnanybKy 1 ee KpenneHus cnegyeT NPOEKTUPOBaTb Y U3roTaBNMBaTb TakMM 06pasoM,
4TOObI OHM MOIM BOCMPUHATL Harpysku, BO3HMKalOLMe B MpoLecce Npov3BoacTea paborT,
Mo3BOMANN  KOHCTPYKLMAM CBOGOAHO AethopMmpoBaThCs M obecrneumBany cobogeHne
[OMNYCKOB B Npejenax, yCTaHOBNEHHbIX AN AaHHOW KOHCTPYKLMK UIN COOPYXKEHWS.

Onanybka 1 KpennaeHns [OMKHbI COOTBETCTBOBATb MPUHATLIM CMOCO6aM YKNafKu ©
YNIOTHEHUS GETOHHOM CMecW, YCNOBUAM MNPeLBapUTENIbHONO HanpsKeHus, TBepLeHUS
6eToHa 1 Tenn0Boi 06PabOTKM.

CbemHyto onanybky crefyeT NPOEKTUPOBaTb U U3roTaBMBaTb TakKMM 06pa3oM, YTOObI
Obl/1a 0becrieyeHa pacnanyoka KOHCTPYKLMK 6e3 NoBpexaeHns 6eToHa.

PacnanybkKy KOHCTPYKUWIA  cnefyeT  NpovM3BOAUTL  nocne  Habopa  GETOHOM
pacnanybo4HOW NPOYHOCTH.

HecbeMHyto onanyoKy crefyeT NpoeKTMPOBaTh Kak COCTaBHYH YaCTb KOHCTPYKLUW.
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11.4 BeTOHHbIE N XXe/1e306eTOHHbIE KOHCTPYKLN

11.4.1 WM3roToBneHWe OETOHHbIX W >KeNe306eTOHHbIX KOHCTPYKLUMIA  BK/OYaeT
onaslyboyHble, apMaTypHble W 6eTOHHble paboTbl, MPOBOAUMbIE B COOTBETCTBUMU C
ykasaHuamu 11.1, 11.2 n 11.3.

[[OTOBble KOHCTPYKLMW AO/MKHbI OTBeyaTb TpeboBaHWAM npoekta u MTOCT 13015.
OTK/NOHEHNA TeOMETPUYECKNX pPa3MepoB [O/MKHbI YKNaAblBaTbCA B Mpefenax [LOMyCKOoB,
YCTaHOB/IEHHbIX A4/11 JaHHON KOHCTPYKLUK.

11.4.2 B GETOHHbIX M >KeNe3006eTOHHbIX KOHCTPYKUMSAX K Hadany WX 3kcniyaTaumm
(hakTM4yecKas MPOYHOCTb GETOHa A0/MKHA ObiTb HE HMXKE TPebyeMol MPOYHOCTM 6ETOHA,
YCTaHOB/IEHHOW B MPOEKTE.

B cO0pHbIX GETOHHbIX U XXene306eTOHHbLIX KOHCTPYKLMSAX A0/MKHA ObiTb 06ecneveHa
YCTaHOB/IEHHAs MPOEKTOM OTMYCKHasd NPOYHOCTb 6eTOoHa (MPOYHOCTL BETOHA MpY OTNpPaBKe
KOHCTPYKLUW MoTpebuTento), a ANA NpeAHanpsXKeHHbIX KOHCTPYKUWMIA — YCTaHOB/EHHas
MPOEKTOM rMepefaToyHas MPOYHOCTb (MPOYHOCTb OETOHAa NPV OTNYCKe HaTSKEeHUs
apmMaTypbl).

B MOHO/IMTHBIX KOHCTPYKUMAX LO/MKHA ObITb 06ecrneyeHa pacnasnyboyHas npoYHOCTb
6eToOHa B YCTaHOB/IEHHOM MPOEKTOM BO3pacTe (MPU CHATUK HecyLLein onanyoku).

11.4.3 Tlogbem KOHCTPYKUMIA CcrefyeT OCYLUECTBSATb C MOMOLLbI CheunanbHbIX
YCTPOMCTB (MOHT&XXHbIX MEeTe/b U APYruX NpUCnocobieHnin), NpeaycMOTPEHHbIX MPOEKTOM.
Mpy 3TOM [O/MKHbI ObITb OOGECreyeHbl YCNOBMS MOLbEMA, WCK/KOYaloLye paspyLleHue,
MOTEPHO YCTONYMBOCTK, ONPOKMAbIBaHUE, packauymBaHne U BpaLLeHVe KOHCTPYKLNN.

11.4.4 YcnoBus TpaHCMOPTUPOBKW, CKNAAMPOBaHWA W XpaHEeHUs  KOHCTPYKLWIA
[O/MKHbI OTBeYaTb YyKasaHWAM, MPUBELEHHbIM B MNpoekTe. [lpu 3TOM [J0/mKHA ObiTb
obecrneyeHa COXPaHHOCTb KOHCTPYKLMW, MOBEPXHOCTEN 6eTOHa, BbIMYCKOB apMaTypbl U
MOHT&XHbIX MeTe/b OT NOBPEXAEHWIA.

11.4.5 Bo3BeaeHne 34aHUIA U COOPYXXEHMI 13 COOPHBbIX 3MEMEHTOB CneayeT
MPOM3BOAUTb B COOTBETCTBUM C MPOEKTOM MPOM3BOACTBA paboT, B KOTOPOM [LO/MKHbI ObITb
npeaycMOTpeHbl  MOCNe0BaTe/IbHOCTb  YCTAHOBKM — KOHCTPYKLMIA 1 MeponpuaTus,
obecneumsatome Tpebyemyto TOYHOCTb YCTAHOBKM, MPOCTPAHCTBEHHYKD HEWM3MEHAEMOCTb
KOHCTPYKLMIA B npouecce WX YKPYNHWUTENbHOMW COOPKM W YCTaHOBKM B MPOEKTHOE
MONIOXEHWE, YCTOMYMBOCTb KOHCTPYKLMIA M YacTeil 3haHus WM COOPY)XXeHUs B npovecce
BO3Be/ieHUs, 6e30MacHble YC0Bua Tpyaa.

Mpn BO3BEAEHWM 3[aHWA W COOPY)KEHWI W3 MOHOMMUTHOrO 6GeToHa crefyet
npegycmatpmeatb  MOCMELOBATENIbHOCTM  GETOHMPOBAHWUSA  KOHCTPYKUWIA, CHATUA W
MepecTaHoOBKM onasyb6kun, obecneunBaroLime MPOYHOCTb, TPELLMHOCTOMKOCTb M XKECTKOCTb
KOHCTPYKUMIA B npouecce Bo3BefeHus. Kpome 3Toro cregyeT npegycMatpvBatb
MeponpuATUSA (KOHCTPYKTUBHbIE U TEXHO/IOTMYECKIME, a NPy HeOOXOAMMOCTU — BbIMO/IHEHWE
pacuera), orpaH/uMBaroLLe 06pa3oBaHmNe 1 PasBUTUE TEXHOOTMYECKMX TPELLMH.

OTK/OHEHNSA KOHCTPYKUMIA OT MNPOEKTHOr0 MOJMIOXKEHNS He [O/KHbI MNpeBbIaTh
[OMNYCTUMbIX 3HAYeHWUIA, YCTaHOB/IEHHbIX A5 COOTBETCTBYHOLUMX KOHCTPYKUWIA (KOMOHH,
6anok, nNanT) 3gaHnin n coopyxeHnii (Cr 70.13330).

11.4.6 KOHCTpyKUMM cneayeT cofepaTb TakuM 06pa3om, YTOObI OHWN BbINOIHAM CBOE
Ha3HayeHune, NpeaycCMOTPEHHOE B MPOEKTE, 3a BECb YCTAHOB/EHHbIA CPOK CNYXXObl 34aHUsA
WA COOPYXeHus. HeobXoauMo CO6M0AaTb  PEXMM  3KCrulyaTauum  GEeTOHHbIX U
)ene306eTOHHbIX KOHCTPYKUMIA 30aHWUIA N COOPYXKEHUI, WCK/OYAIOWMIA CHUKEHNE KX
HecyLlell CnocoOHOCTM, 3KCMyaTauMoOHHOM MPUro4HOCTM W AONTOBEYHOCTM BCMEACTBME
rpyobIX HapyleHUii HOPMUPYEMbIX YC/OBWIA 3KcnayaTauum (neperpyska KOHCTPYKLMA,
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Heco6/I0leHNe CPOKOB NPOBELEHWS MIaHOBO-NPeLynpeanTeNlbHbIX PEMOHTOB, MOBbLILLIEHNE
arpeccvBHOCTU cpefbl M T.M.). ECAm B mpouecce akcnyaTtaumMn 06HapyXeHbl MOBPeXAeHUs
KOHCTPYKLWIA, KOTOPblE MOTYT BbI3BaTb CHWKeHMe ee 6e30MacHOCTV U NPensTCTBOBaTb ee
HOPMa/IbHOMY (PYHKLIMOHVMPOBAHWIO, CNeAyeT BbINOMHUTL MEPONPUATUSA, NPeAYCMOTPEHHbIE B
pasgene 12.

11.5 KoHTpo/b KayecTBa

11.5.1 KOHTpO/Mb KayecTBa KOHCTPYKUWIA [O/MKEH YCTaHaBMBaTb COOTBETCTBUE
TEXHUYECKUX MNOKasaTefiel  KOHCTPYKUMA  (FeOMETPUYECKMX pa3mMepoB, MPOYHOCTHbIX
nokasateneit GeToHa M apmaTypbl, MPOYHOCTU, TPELYMHOCTOMKOCTM U [eOpMaTUBHOCTY
KOHCTPYKLUWW) MPU UX WU3TOTOBNEHWW, BO3BELEHUM W 3KCM/yaTauun, a TakkKe napaMeTpoB
TEXHOMOTMYECKMX  PEeXUMOB MPOM3BOACTBA  MOKasaTenaM, YyKasaHHbIM B MPOEKTe,
HopMaTuBHbIX foKymeHTax (CIM 48.1330, FOCT 13015).

Cnocobbl  KOHTpONA  KayectBa (NpaBuna  KOHTPONSA,  METOAbl  UCMbITaHWIA)
pernameHTMpYyrTCA COOTBETCTBYIOLMMY CTaH4APTaMMN U TEXHUYECKMUMU YCOBUAMMU.

11.5.2 Ans  obecneyeHns  TpebOBaHWI, MPeAbABNSIEMbIX K  GETOHHbIM U
Xene306eTOHHbIM KOHCTPYKUMAM, CnefyeT MpPOM3BOAMTL KOHTPO/Ib KayecTBa MPOAYKUUW,
BK/MKOUalOWMiA B Cebs BXOAHON, ONepauuOHHbIA, MNPUEMOYHbLIA W  3KCMIyaTauMOHHbIN
KOHTPO/Ib.

11.5.3 KOHTpONb MNpPOYHOCTM 6eTOHa crefyeT MpPOM3BOAWUTL MO  pesynbTaram
UCNbITaHWSA, KaK MpaBwo, CreunanbHO M3roTOB/IEHHBLIX WM OTOOGPAHHBIX U3 KOHCTPYKLUM
KOHTPO/IbHbIX 06pa3uoB B cooteeTcTBun ¢ FTOCT 10180, MOCT 28570 wnu meTogamu
HepaspyLatolero koHtponsa (FOCT 22690, TOCT 17624).

[N MOHOMMTHBIX KOHCTPYKUWIA, KPOME TOro, KOHTPO/b MPOYHOCTM GeTOHa cnepyet
NMPOn3BOAMTL MO pe3ynbTaTaM MCMbITaHWA KOHTPOJ/IbHbIX 06pa3LoB, W3rOTOB/IEHHbIX Ha
MecTe YKMafKu GETOHHON CMecU W XPaHMBLUMXCA B YCNOBUAX, WAEHTUYHbIX YCNOBUAM
TBEPAEHUS 6eTOHa B KOHCTPYKLUUW WM B HOPMa/ibHbIX (1abopaTtopHbIX) YCNOBUAX, a TakKe
meTofamn Hepaspywatowero koHtponsa (FOCT P 53213, FOCT 22690, TOCT 17624).

[N MOHOMUTHBIX KOHCTPYKUMIA KOHTPONb MPOYHOCTU GeTOHa CredyeT NPOW3BOAUTL
HepaspyLalowmmy MeTogaMun. B MCKAUNUTENbHBIX Cny4dasx (Mpu OTCYTCTBMM JOCTyna K
KOHCTPYKLUMAM) [OMYCKaeTca MNpPOBeAeHMe KOHTPO/IA MPOYHOCTM 6GeToHa Mno obpasuam,
M3roTOB/IEHHbIM Ha MeCTe YK/afKM 6eTOHa CMEeCU M XPaHALWMXCA B YCNOBUAX UAEHTUYHBIX
TBEPAEHUIO BETOHA B KOHCTPYKLUN.

OueHKy NpoYHOCTY 6eTOHa CriefyeT NPOBOAWTL CTATUCTUYECKMMU METOLAMU C YHETOM
XapakTepuCTUKN  (haKTUYECKO O4HOPOAHOCTU 6eTOHa MO MPOYHOCTM. [pu  KOHTposne
MPOYHOCTM  6eTOHa  HepaspyLaloWMMM  MeTOo4amu  XapakKTepuctTuky  OAHOPOLHOCTM
MPOYHOCTM GETOHA ONpPeenstoT C YYeTOM MOrPEeLlHOCTU MPUMEHAEMbIX HepaspyLLAroLLmMX
MEeTO/0B.

[onyckaeTca MPUMEHATb HecTaTUCTUYECKWe MeTOAbl KOHTPOAA Mpu OrpaHMyYeHHOM
06beMEe KOHTPONMPYEMbIX KOHCTPYKLUMIA WM B HayafibHbIA MEepuog Mpou3BOACTBA, Npw
MPOBefEHNV  HepaspyLlatoWwero  KOHTPOMA  MPOYHOCTM  BGeToHa  6e3  MOoCTpoeHwus
rpafyMpoBOYHbIX 3aBMCUMMOCTEW, @ C WCMOMb30BaHWEM MPUBELEHHbIX YHUBEPCAbHbIX
3aBMCUMMOCTEA M B UCK/IKOUMTE/IbHBIX CIy4asX Mpu  KOHTPOSie MPOYHOCTU  6GeToHa
MOHO/IMTHBIX KOHCTPYKLMIA MO KOHTPO/IbHbIM 06pa3Liam, N3roToB/IEHHbIM Ha CTPOMN/IOLLAAKE
(FTOCT P 53231).
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11.5.4 KOHTPO/Mb MOPO30CTOMKOCTW, BOAOHENPOHMLAEMOCTM WM MNOTHOCTM OeToHa
cnegyet Npou3BOAUTL, PYKOBOACTBYACL TpebosaHusmu TOCT 10060.0, TOCT 12730.5,
MOCT 12730.1, TOCT 12730.0, FOCT 27005.

11.5.5 KoHTponb MokKa3aTesieil KayecTBa apmaTypbl (BXOAHOW KOHTPOMb) cnegyet
NMPOM3BOAUTL B COOTBETCTBMM C TpebOBaHMAMM CTaHAApPTOB Ha apmartypy M HOpM
0(hOPM/IEHNSA aKTOB OLLEHKM KayeCTBa XeNe300eTOHHBIX U3AeNni.

KOHTpo/ib  KayecTBa CBapO4YHbIX paboT npomsBogat cornacHo CIM 70.13330,
FOCT 10922, TOCT 23858.

11.5.6 OueHky NpUrogHoCTU COOPHbIX KOHCTPYKLWA no NPOYHOCTN,
TPELMHOCTONKOCTM 1 AehopMaTMBHOCTM  (3KCMyaTaUWOHHOW MpUrofHOCTM) cneayeT
npoussogntb cornacHo MOCT 8829 nytem MPOGHOrO HarpyXXeHus  KOHCTPYKL MK
KOHTPO/IbHOW  Harpy3ko WAn nyTeMm BbIGOPOYHOTO WCMbITAHUA  HAarpy>XeHuem 1o
paspyLUeHns OTAeNbHbIX COOPHbIX U3LENNIA, B3ATLIX U3 NapTUM OLHOTUMHBLIX KOHCTPYKLMIA.
OUEeHKY NPUrogHOCTN KOHCTPYKLMU MOXHO TakXXe MPOu3BOAWUTL Ha OCHOBE pe3y/bTarToB
KOHTPONS  KOMMNJeKca eAVMHWYHbIX MokasaTeneld (4NA  COOPHbIX U MOHONMUTHBIX
KOHCTPYKLUIA), XapakTepu3yrlolmX MPOYHOCTb OGEeTOHa, TOMLWMHY  3alMTHOr0 €04,
reoMeTpuyeckme pasmepbl CEYEHUA N KOHCTPYKLMIA, pacnonoXeHne apmaTtypbl U MPOYHOCTb
CBapHbIX COEAMHEHWIA, AuaMeTp Y MeXaHWYecKmne CBOMCTBA apmaTypbl, OCHOBHbIE pasMepbl
apMaTypHbIX W3AeNUA N BEIMYMHY HATSHKEHWA apmatypbl, NOMy4YaemblX B MNpoLecce
BXOZHOr0, OnepaLyoHHOro 1 NPUEMOYHOI0 KOHTPONS.

11.5.7 MNpremky GETOHHbIX N >Kene306eTOHHbIX KOHCTPYKUMIA Nocne ux BO3BEAEHMS
crefyeT OCYLLECTB/ATb MYTEM YCTAHOB/IEHUS COOTBETCTBUS BbINOMHEHHON KOHCTPYKLMK
npoekty (CIM 70.13330).

MpremKy CO0pHbIX GETOHHbIX U Xene306eTOHHbIX U3LEeNNA U KOHCTPYKUMIA crnefyet
ocywectenaTb no CI 130.13330 1 TOCT 13015.

12 TpeboBaHMA K BOCCTAHOB/IEHUID W  YCWUJIEHUIO XKeNe300eTOHHbIX
KOHCTPYKLMI

12.1 O6LUme NonoXkeHns

BoccTaHOB/NEHWE U YCUEHME XKeNe306eTOHHbIX KOHCTPYKLWIA crefyeT NponsBoanTb Ha
OCHOBE pe3y/bTaTOB WX HATypHOro 06GCNefOBaHMs, MOBEPOYHOrO pacueTa, pacyeta M
KOHCTPYMPOBaHMS YCUIMBAEMbIX KOHCTPYKLIA.

12.2 HaTypHble 06cnefoBaHNA KOHCTPYKLMIA

[yTem HaTypHbIX 06C/EA0BaHMIA B 3aBUCMOCTM OT KOHKPETHOM 3ajaumn JO/MKHbI 6bITb
YCTaHOB/IEHbI:  COCTOSIHME  KOHCTPYKLMW, TFEeOMETPUYECKMe pa3Mepbl  KOHCTPYKLWNA,
apMVpPOBaHMe KOHCTPYKLMIA, NMpPOYHOCTb 6ETOHA, BMA M Kiacc apMmaTypbl U ee COCTOsHWe,
MPOrn6bl KOHCTPYKLMIA, LUMPUHA PACKPbITUS TPELLWH, NX A/IMHA U PACrOfNOXeHWe, pasmepbl 1
XapakTep AeieKTOB 1 NOBPEXAEHUIA, HarpysKu, CTaTUUecKas CXxema KOHCTPYKLUIA.

12.3 TloBepOYHbIe pacyeTbl KOHCTPYKLMIA

12.3.1 MNoBepoYHbIe pacueTbl CYLLECTBYHOLMX KOHCTPYKLMIA CneayeT Npon3BoAUTb Npu
N3MEHEHUN [ENCTBYIOLMX Ha HWUX HArpysoK, YCNOBWIA 3KCnayaTauMnm u  06bEMHO-
MIaHUPOBOYHbIX PELUeHW, a Takke Mpu OOHapy)KeHUN Cepbe3HbIX [Ae(EeKTOB U
MOBPEXAEHNI B KOHCTPYKLMAX.
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Ha ocHOBe NOBEPOYHbIX PacyeTOB YCTaHaBNMBAKOT MPUrOLHOCTb KOHCTPYKUUIA K
aKcnyataumm, He06Xo0ANMMOCTb UX YCUEHNS, HEOBXOAMMOCTb 3KCMNyaTalOHHON Harpy3Ku
WU NOJSTHYIO HEMPUIrOLHOCTb KOHCTPYKLMIA.

12.3.2 TloBepoYHble pacyeTbl HEO06XOAMMO MPOWM3BOAMTL HA OCHOBE MMPOEKTHbIX
MaTepuasioB, AaHHbIX MO U3rOTOB/EHUIO 1N BO3BEAEHUIO KOHCTPYKLMIA, a TakxkKe pe3y/bTaToB
HaTYpPHbIX 06C/e0BaHUN.

PacyeTHble Cxembl Mpu NPOBEAEHMN MOBEPOYHbLIX PACcYETOB ChefyeT MNpuUHUMaTb C
YYeTOM  YCTaHOB/IEHHbIX  (PaKTUYECKMX TeOMeTPUYECKMX pa3smMepoB,  (PaKTUYECKOro
COeUHEHNSA W B3aMMOJENCTBUA KOHCTPYKLMIA W 3M1EMEHTOB KOHCTPYKLMIA, BbISBMEHHbIX
OTKJ/IOHEHWI MPY MOHTaXe.

12.3.3 MoBepoyHble pacyeTbl crefyeT NPOM3BOAWUTL MO HeCcylleli CrocoGHOCTH,
AethopMaLmsm 1 TPeLMHOCTONKOCTIU. [JonycKaeTCs He NMPOU3BOAWTL MOBEPOUHbIE PacyeThl
MO 3KCMN/yaTauMOHHON MPUrOLHOCTM, eCNN NEPEMELLEHNA W LUMPUHA PaCKPbITUS TPewyH B
CYLLECTBYIOLIMX  KOHCTPYKLUMAX MPU  MaKCUMa/IbHbIX — (DAKTUYECKMX  Harpyskax He
MPEBOCXOAAT AONYCTUMbIX 3HAYEHWU, a YCUINA B CEYEHUAX 3/1EMEHTOB OT BO3MOXHbIX
Harpy3oK He MPeBbILIAKT 3HAYEHNIA YCUNNIA OT (haKTUYECKN AeNCTBYHOLMX HArpy3oK.

12.3.4 PacuyeTHble 3Ha4YeHUs XapakKTepUCTMK GeTOoHa MPUHMMAOT No Tabnuue 6.8 B
3aBMCMMOCTU OT Kfacca 6eTOoHa, YKasaHHOro B MpPOeKTe, WM YC/TIOBHOTO Kracca 6eToHa,
OMpefensieMoro C  MOMOLUGbHD  MEPEBOAHbIX  KO3(PMULUMEHTOB,  06ecrneynBaroLLmX
9KBVBA/IEHTHYIO MPOYHOCTb MO (PaKTUYECKOW CpefHei MPOYHOCTM GeTOHa, NOMYYEHHOWN Mo
NCNbiTaHMAM BGEeTOHa MeTofamy  HepaspyLlaloLero KOHTPONIS WAM MO UCMbITaHUAM
0TO6PaHHbIX U3 KOHCTPYKLUM 06pasLioB.

12.3.5 PacyeTHble 3HaYeHWNs XapaKTepuUCTUK apMaTypbl MPUHMMAKOT Mo Tabnuue 6.8 B
3aBMCUMMOCTM OT K/lacca apmartypbl, yKa3aHHOro B NpoekTe, UM YCNI0BHOIO Kacca apMaTypbl,
OMpefensieMoro C  MOMOLUGbHD  MEPEBOAHbIX  KO3(PMULUMEHTOB,  06ecrneymBaroLLmX
9KBVBA/IEHTHYIO MPOYHOCTb MO (PaKTUYECKMM 3HAYeHUAM CpefHeli MPOYHOCTM apmaTypbl,
MONYYeHHOM MO [aHHbIM WCMbITaHWIA 06pa3L0B apMaTypbl, 0TOOPaHHbLIX M3 06CeayeMbIX
KOHCTPYKLMWIA.

[Mpy OTCYTCTBUM MPOEKTHBIX JaHHBLIX 1 HEBO3MOXXHOCTM 0TO0pa 06pa3LLoB LOMYCKAeTCs
K/lacc apmartypbl yCTaHaB/MBaTb N0 BUAY NPOMUIA apMaTtypbl, a pacyeTHble CONpPOTUB/IEHNA
npuHuMaTb Ha 20 % HMXKE COOTBETCTBYHOLLMX 3HAYEHWI [e/CTBYIOLLMX HOPMATUBHbIX
[OKYMEHTOB, 0TBEYatoLLMX JaHHOMY Kfaccy.

12.3.6 Tpn npoBefeHU MOBEPOYHBbIX PacYeTOB AO/MKHbI ObITb YUTEHbl AeEKTbI U
MOBPEXAEeHNS KOHCTPYKLUW, BbISBNIEHHbIE B MPOLIECCE HATYPHbIX 06CNef0BaHUI: CHKEHWNE
MPOYHOCTU, MECTHbIE MOBPEXAEHNS UMW paspyLLeHNs 6eToHa; 06pbIB apMaTtypbl, KOPpo3us
apmatypbl, HapyLLIeHNe aHKepPOBKY 1 CLLENIEHNs apMaTypbl C 6eTOHOM; OracHoe 06pa3oBaHme
N packKpbiTUe TPELUWH; KOHCTPYKTUBHbIE OTK/IOHEHMS OT MPOEKTa B OTAE/bHbIX 3/1IeMeHTax
KOHCTPYKUMW 1 NX COEAUHEHUSAX.

12.3.7 KOHCTPYKUUK, He YA0BNEeTBOPAOLWMe TpeboBaHNAM MOBEPOYHbIX PacveToB Mo
HecyLLell cnoco6HOCTM M 3KCMN/yaTaUMOHHON NPUrogHOCTU, NOAMEXAT YCUNEHUIO 60 AN1S
HUX JO/MKHA ObITb CHVYXEHa 3KCMJyaTalMOHHas Harpyska.

[na KOHCTPYKUWIA, He YLOBMETBOPSIOWMX TPebOBaHMAM MOBEPOYHLIX PacyeToB MO
aKCnyaTaumMoHHOM MPUro4HOCTM, [AOMYCKAeTca He MpedycMaTpuBatb YCUIeHUs M6o
CHVKEHMS Harpysku, ecnm akTuyeckme npornbbl MpeBbILaoT LOMYCTUMbIE 3HAYEHUS, HO
He MPenATCTBYIOT HOPMa/bHOM 3KCMayaTauuu, a Takke ecnm (DakTUYecKoe pacKpbiTue
TPELUMH NPEBbILLAET AOMYCTUMbIE 3HAYEHNSA, HO HE CO34aeT OMacHOCTU paspyLUeHus.
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12.4 YcuneHue »ene3o6eTOHHbIX KOHCTPYKUWIA

12.4.1 YcuneHne >Kene3o6eTOHHbIX KOHCTPYKUMA  OCYLLECTBASKOT € MOMOLLbHO
CTa/IbHbIX 3/1EMEHTOB, 6ETOHA W >Kele300eTOHa, apMaTypbl U NMOIMMEPHbIX MaTepUasios.

12.4.2 Mpn ycuneHMn Xene3obeTOHHbIX KOHCTPYKUWIA CneayeT yumTblBaTb HECYLLYH
CMOCOBGHOCTb KaK 3/1EMEHTOB YCWIEHUS, TaK W YCUIMBAEMOW KOHCTPyKuuu. [Ons 3Ttoro
[O/MKHO 6blTb 06ecnevyeHo BK/IOYEHWE B paboTy 3/1EMEHTOB YCW/IEHUS U COBMECTHas WX
paboTa C YCWIMBAEMOW KOHCTPYKUMeW. N9 CUIbHO MOBPEXAEHHBLIX KOHCTPYKLMIA (npw
paspyLieHnmn 50 % n 6onee ceveHmsi 6eToHa unm 50 % 1 Gonee niowaan cevyeHns pabouyeii
apmartypbl) 31IEMEHTbI YCUIEHWS CreLyeT pacCuMTbIBaTb Ha NOJHYHO AEMCTBYIOLLYHO Harpysky,
Mpy 3TOM HecyLlas Cnoco6HOCTb YCUNMBAEMOW KOHCTPYKLMI B pacyeTe He YUMTbIBaeTCs.

Mpw 3agenke TPeWWH C LUMPUHOWA pacKpbITUs Gonee fONYCTUMOW U ApYrux LedeKToB
6eToHa cnefyeT obecrneynTb PaBHOMPOYHOCTb YYACTKOB KOHCTPYKLWIA, MOABEPrHYBLUNXCS
BOCCTaHOB/IEHWNIO, C OCHOBHbIM GETOHOM.

12.4.3 PacyeTHble 3Ha4YeHUA XapaKTEPUCTUK MaTepuasioB YCUNEHUA MPUHMMAKOT MO
[ENCTBYHOLLMM HOPMATUBHBIM JOKYMEHTaM.

PacuyeTHble 3HAYeHWs| XapakTepUCTUK MaTepuasioB YCUIMBAEMOW  KOHCTPYKLMK
MPUHMMAKOT UCXOAA M3 MPOEKTHbLIX AaHHbIX C YY4ETOM pe3ynbTaToB 06CNe[0BaHNA COrlacHoO
npasuaam, NPUHATLIM MPY NOBEPOYHbIX pacyeTax.

12.4.4 PacyeT yCUIMBaeMOW >ene306eTOHHON KOHCTPYKLUMKX CneayeT Npon3BoAUTb Mo
o6WyM npaBwMnaM pacyeta >Kene3006eTOHHbIX KOHCTPYKLMIA € YYeTOM HanpsXKeHHO-
[ehOPMUPOBAHHOIO COCTOAHUA KOHCTPYKLMM, MOTYYEHHOTO €10 0 YCUIEHUS.

13 PacuyeT Xene306eTOHHbIX KOHCTPYKLWIA Ha BbIHOC/IMBOCTb

13.1 PacyeT ene306eTOHHbIX KOHCTPYKUMIA Ha BbIHOC/IMBOCTb CrefyeT BbINONHATb
npu  [eNCTBMM  MHOTFOKPaTHO MOBTOPSIOLLENCA  (perynspHoW) Harpysku. [lpoBepka
CONPOTMB/IEHNA NPW pacyeTe Ha BbIHOC/IMBOCTb BbINOHAETCA OTAENbHO ANs GeToHa U
apmatypsl.

PacyeT Ha BbIHOC/MBOCTb BbIMOMHAKT MO YNPYron cTtagMn C TpewmHamu. Paboty
pacTsHYTOro 6eToHa 1 CXKaToi apMaTypbl HE YUYUTLIBAKOT, U UX MPOYHOCTb Ha BbIHOC/IMBOCTb
He paccuUnTbIBaeTCH.

13.2 PacyeT Ha BbIHOC/IMBOCTb HEOOXOAMMO MPOU3BOANUTL M3 YCNO0BUIA, MPU KOTOPbIX
MaKCUMa/IbHble HarpsXXKeHWst B CKaTOM BETOHe U pacTAHYTOW apmaTtype OT MOBTOPSHOLLENCS
Harpy3kyM He MpeBbILLAOT pacyeTHbIX COMPOTMB/IEHNA GETOHA W apMmaTypbl Ha CXaTue W
pacTsXXeHune Nno BbIHOC/IMBOCTU COOTBETCTBEHHO.

13.3 PacuyeTHble COMPOTUB/EHNS 6eTOHAa W apmatypbl MO BbIHOC/IMBOCTA B OOLLEM
C/lyyae OMNpefenstoTcsa C Y4eTOM acvMMETPUM LMKIOB Harpy>XeHui, KnaccoB 6eToHa u
apmatypbl (N0 MPOYHOCTM HAa CXKaTue W PacTsHKEHMe COOTBETCTBEHHO) ANS YWCna LMKIOB,
paBHOro N=2-10° C MCMOMb30BAHMEM HMUCMAJAIOLLEA KPUBONMHEIHON 3aBUCMMOCTMH,
MOJTy4EHHO Ha OCHOBAHWM OMNbITHBLIX AaHHbIX.

Mpy onpefeneHnn pacyeTHbIX COMPOTUB/IEHWUI 6eTOHA MO BbIHOC/MBOCTW CredyeT
YUnTbIBaTb BUJ, GeTOHa (TSHKENbIN UK Nerkunin), a Takke COCTOSHUE 6ETOHA MO BNaXXHOCTU.
Mpy onpegeneHWn pacyeTHbIX COMPOTUB/EHWUIA apMaTypbl MO BbIHOC/MBOCTU CleayeT
YUNTbIBATb HA/IMUME CBAPHbIX COEANHEHNIA.

ACYMMETPUA LMKIOB Harpy)XXeHWin xapakTepusyeTcsi OTHOLUEHMEM MWHUMaIbHBLIX W
MaKCUMa/IbHbIX HaNpPsHXeHUA B 6eTOHe 1 apmatype B npejenax LMKna M3MeHeHUs Harpysku.

MpunoxxeHne A
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(cnpaBo4Hoe)

OcCHOBHbIe 6yKBeHHbIe 0603Ha4eHNs

Ycunmsa 0T BHELUHMX Harpy3oK u BOS,D,GVICTBVIVI B nonepevyHom CceyeHnn aneMeHTa

—0 =2

Rb,n
Rb, Rb,ser

Rbt,n
Rbt, Rbt,ser

Rb,loc
Rbp
Rbond

Rs, Rs,ser

Rsw
Rsc

Eb
Eb,red
Es
Es,red

€bo, €Ebto

Eso
€b,sh

Qb,cr
o

N3rnGaroLMii MOMEHT;

N3rndaroWwmMii.- MOMEHT C Y4Y4eTOM MOMEHTa YCUINA MpeABapUTeNbHOrO
06)XaTns OTHOCWUTE/bHO LieHTPa TSXKECTW NPUBEAEHHOTO CEYEHNS;
MpoAONbHas CUNa;

rnonepeyHas cuna;

KPYTSALLMIA MOMEHT.

XapakTepucTVKN MaTepuanos

HOPMaTVBHOE COMPOTMB/IEHNE 6ETOHA OCEBOMY CXATUIO;

pacyeTHble COMPOTMB/EHWNS OETOHA OCEBOMY CXaTWU [A19 MpefebHbIX
COCTOSIHUIA COOTBETCTBEHHO MEPBOIA U BTOPOIA rpynn;

HOPMaTVBHOE COMPOTMB/IEHNE 6ETOHA OCEBOMY PACTSXKEHMIO;

pacyeTHble CONPOTUBNEHUS GETOHA OCEBOMY PACTSHKEHUIO ANA NpefesbHbIX
COCTOSIHUIA COOTBETCTBEHHO MEPBOIA U BTOPOIA rpynn;

pacyeTHOe CONPOTUBNEHNE GETOHA CMATUIO;

rnepefaToyHas MPOYHOCTb GETOHE;

pacyeTHOe CONPOTUBEHMNE CLEMNIEHNS apMaTypbl C 6ETOHOM;

pacyeTHble COMPOTMB/IEHUS apMaTypbl PacTHKEHWUO [ANA  MpeAenbHbIX
COCTOSIHUIA COOTBETCTBEHHO MEPBOIA U BTOPOIA rpynn;

pacyeTHOe CONPOTUBEHNE NOMEPEYHON apMaTypbl PACTSXXEHNIO;

pacyeTHOe CONpPOTUB/IEHME apMaTypbl CXXaTUIO A5 NpeAebHbIX COCTOAHWIA
MepBoW rpynnsi;

Haya/ibHbIVi MOZY/b YNPYrocTy 6ETOHA MPY CXKAaTUK N PACTSKEHNN;
npvBeLeHHbIN MOAY b AehopMaLn CXKaToro 6eToHa;

MOZY/b YMPYrocTu apMaTypbl;
npuBeLeHHbIN  MOLY/Nb  AethopMaumn
pacTAHYTOM 30He 3/1eMeHTa C TPeLLMHaMK;
npegesibHble OTHOCUTENbHblE fedopMauuy 6eTOHa COOTBETCTBEHHO MNpU
paBHOMEPHOM OCEBOM CXATWM U OCEBOM PACTSHKEHUM;

OTHOCUTENbHbIE fehopmaLy apMaTypbl MPW HaNPsXKeHUU, paBHOM Rs;
OTHOCUTeNbHbIE fedopmaLnn ycaaku 6eToHa,;

KO3(h(hMLMEHT NON3Yy4ecTn GETOHa;
OTHOLLEHWe  COOTBETCTBYHOLLMX
1 6etoHa Ep.

apMaTypbl, pacrofiOXXeHHON B

MOZynein  ynpyroctm apmatypbl  Es

XapakTepucTUKN NONO>KeHUs npo,u,oanoﬁ apmMaTypbl B NONEPEYHOM CEYEHUWN INEMEHT A

S - 0603HauyeHVie NPOAO/LHON apMaTypbl:
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a) NPU HaMYMM CXKaToM U PacTAHYTOW OT AENCTBMS BHELLIHE Harpy3Kun 30H
CEYEHWs — PacnosioXKeHHON B PaCTAHYTO 30He;
6) MpW MOMHOCTBIO CXKATOM OT [E/CTBUA BHELUHEl Harpysku CeYeHun —
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PACMO/IOXKEHHOIN Yy MEHEE CXKATOIN FPaHn CeYeHms;

B) MPW MOMIHOCTbH) PACTSHYTOM OT [elCTBUSA BHELLHEN Harpy3Ku CeUeHNN:
ANS BHELEHTPEHHO PacTSAHYTbIX 371EMEHTOB — PaCMoNIOXKeHHON Yy 6onee
PacTAHYTON rpaHu CEYEHNS;

ANS  LEHTPasIbHO-PaCTAHYTbIX 3/1EMEHTOB — BCE/A B MOMEPEYHOM CEYEHUN
3NEMEHTE;

0603HaYeHne NPOAO/ILHON apMaTypbl:

a) NPU HaMYMM CXKATOW N PacTAHYTON OT AENCTBMS BHELLUHEN HarpysKu 30H
CEYEHMs — PacnoOXKEHHOI B CXKATOM 30HE;

6) NpU NOMHOCTHIO CKAaTOM OT [E/CTBUA BHELUHEA Harpysku CeYeHun —
PacnosioXKeHHOM y 60/1ee CKaToi FpaHN CeYeHus;

B) MPV MOSIHOCTBIO PAcTIHYTOM OT [E/CTBMS BHELLUHEN Harpysku CevyeHum
BHELEHTPEHHO  PacTAHYTbIX  3/IEMEHTOB — PaCMO/IOKEHHON Yy MeHee
PacTAHYTON FpaHN CEYEHNSI.

["leomMeTpuYecKmne xapak TepucTUKM

LIMPVHA MPSMOYTO/IbHOTO CEYEHUS;
LIMpWHa pebpa TaBpOBOr0 M ABYTaBPOBOIO CEYEHUIA;

WMpVHA MONKW TaBPOBOTO W ABYTaBPOBOFO CEYEHWUIA COOTBETCTBEHHO B
PacTAHYTON 1 CXKaTON 30HaX;

BbICOTa MPAMOYT0/IbHOr0, TaBPOBOI0 U ABYTaBPOBOIO CEUYEHNIA;

BbICOTa MO/IKM TaBPOBOIO M [JBYTaBPOBOIO CEYEHWUI COOTBETCTBEHHO B
PacTAHYTON U CXKaTON 30HaX;

paccTosHVE OT PaBHOAENCTBYIOLLENA YCUINIA B apMaType COOTBETCTBEHHO S 1
S¢ao 6nvKaiLLe rpaHn CeYeHus;

paboyas BbICOTa CEYEHNSI, paBHasi COOTBETCTBEHHO h—aunh —a’;

BbICOTa C)KaTOW 30HbI 6ETOHA;

o X
OTHOCUTE/IbHAS BbICOTA CXKATOM 30HbI 6ETOHA, paBHaA h_ ;
0

paccTosiHMe MeXay XOMyTaMu, U3MePeHHOoe No A/IMHE 3/1EMEHTE;
9KCLUEHTPUCUTET NPOAOAbHOM Ccuibl N OTHOCUTENIbHO LeHTpa TSXKEeCTU
NPUBEAEHHOIO CeYEHUS, OnpeaensieMblii C y4eToM yKasaHui 7.1.7 n 8.1.7;
paccTosiHMs  OT  TOYKM  MNPUIOXKEHWUA  NPOAONbHOM cunbl N [0
paBHOAENCTBYIOLLEN YCUNNIA B apMaType COOTBETCTBEHHO S 1 SC;
9KCLEHTPUCUTET YCU/INA NPeSBapUTENIbHOTO 00XXaTus OTHOCMTENbHO LIeHTpa
TSDKECTU NPUBELEHHOIO CeYeHWS;

paccTosiHMe OT HeWTpalbHOM OCU [0 TOYKU MPUIOXKEHUS  YCUINS
npeaBapuTensHOro 06Xatus ¢ y4eTOM M3rmbarowero MOMeHTa OT BHELLHEN
HarpysKu;

paccTosiHMe OT TOUKM MPUNOXEHUA YCUNWUA NpeaBapuTeibHOro ooxartuns Np C
YYeTOM M3rnmbaroLLero MOMeHTa OT BHELUHEN Harpysku Ao LeHTpa TSKecTu
PacTAHYTON NN HaMMEHEE CXAaToM apMaTypbl;

MPONET 3N1EMEHTE;

[JIMHA 30Hbl aHKEPOBKU;
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Ared
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[A/IVMHA 30HblI Mepefayv MpefBapuTE/IbHONO HampsXXeHWd B apMaType Ha
6eToH;

pacyeTHas [/IMHa 3NeMeHTa, MOABEepratolerocs AenCTBUIO CXUMALOLLEN
MPOLONLHOM CUNbI;

pagvyc WHepuum MOMepeyHOro CeyeHUs 3neMeHTa OTHOCUTENIbHO LeHTpa
TAXECTU CeYeHWs,
HOMUH&/IbHLIA  AnameTp
MonepeyYHon apmatypbl;
naoLwaan cevyeHnsa apMaTypbl COOTBETCTBEHHO S 1 S¢

nowWwasb CevyeHUs XOMYTOB, PaCMO/IOKEHHbIX B OLHOM HOPMa/bHOM K
MPOLONLHOM OCY 3/1eMeHTA NIOCKOCTU, NEPECEKatOLLEe HAKNOHHOE CEeYeHNE;
KO3(D(OMLMEHT apMuUpoBaHUs, OMpedensemMblii Kak OTHOLUEHMe nJioLaau
CeyeHMs apMaTypbl S K MJowaan nornepeyHoro ceveHus anemeHTa b-ho 6e3
yyeTa CBECOB CXaTbIX U PaCTAHYTbIX MOJIOK;

nnoLLazab BCcero 6eToHa B NonepeyHoM CeyeHuu;

naowaab ceveHMs 6eTOHa CXKaTol 30Hbl;

nnowaab ceveHns 6eToHa PacTAHYTON 30HbI;

nnowasb NpMBeAEeHHOI0 CEYEHUNS 3N1EMEHTA;

nnowaab cmMaTus 6eToHa;

MOMEHT WMHEPLMN CeYeHUsi BCEero GeTOHA OTHOCWUTENIbHO LEHTpa TSHKECTU
CeYeHus 3NeMeHTa;

MOMEHT WHepLun MPUBEAEHHOrO CeYeHUs 371eMeHTa OTHOCWUTE/IbHO €ero
LIeHTpa TAXKECTY;

MOMEHT COMPOTUB/IEHWSI CEYEHUS 3/IeMeHTa [/19 KpalHero pacTaHyToro
BOJIOKHA.

CTEPXXHE/i COOTBETCTBEHHO MNPOAONbHOW W

XapaKTepuUCcTUKN NpeaBapyTeNbHO HANPAXKEHHOT0 3/leMeHTa

ycunve npeaBapuTeNilbHOr0 06XKaTus C Y4eToM MoTepb NpeABapUTeNbHOrO
HanpsbkeHUs B apmaType, COOTBETCTBYHOLUMX paccMaTpuBaeMoii CcTagum
paboTbl 3/1IEMEHTA;

yCUnve B Hanpsiraemoii apMaType C YYeTOM COOTBETCTBEHHO MEPBbIX U BCEX
MnoTepb NpeaBapUTeNbHOTO HaNPSYKEHUS;

npeaBapuTeNlbHOE HanpsKeHWe B HampsraeMoi apmaTtype C y4eTOM MoTepb
NpeaBapuTeNbHOTO  HanpsbkeHUss B apmaType,  COOTBETCTBYHOLLMX
paccmMaTpUBaeMoit CTaaum paboTbl 3/1EMEHTa;

noTepy NpeaBapuTeNIbHOTO HANPSHKEHWS B apMaType;

CXKMMatoLLyie Hanpsi)keHUsl B GETOHE B CTaAuy NPeABapUTENIbHOTO 06XaTus C
y4eToM MoTepb NpeBapuTeNbHOrO HaNPSXKEHUs B apMaType.
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IMpunoxeHve b
(cnpaBo4Hoe)

PacueT 3aKnafHbIX aeTanein

b.1 PacueT HOpMaibHbIX aHKEpPOB, MPUBAPEHHbLIX BTaBP K MJIOCKUM 3/1eMeHTaMm
CT/IbHbIX 3aKNafHbIX fAeTanei, Ha [AeACTBME U3rnbatomx MOMEHTOB, HOPMa/bHbIX |
CABUTalOWMX CUM OT CTaTUYECKOW Harpysku, pacrosioKeHHbIX B OLHOM MIOCKOCTU
CUMMETPUW 3aKNafHOIN feTanu, MPOn3BOAUTCA N3 YCNI0BUA:

Qan,j n Nan,j <1,

(6.1)
Qan,j,O |\|an,j,0
roe N, ; — Hanbonbluee pacTArvBatoLLee yCune B OAHOM PAAY aHKEPOB, PABHOE:
M N
Nan,j=—+—) (5.2)
z nan
Qan,j — — CABMTaIOLLEE YCUNMe, MPUXOAALLEECS Ha OAUH PSfl aHKEPOB, PABHOE:
—0,3N!
Qan,j = Q —an. (b.3)
Nan

NGn — HanBosbLLEE CKMMAIOLLLEE YCUIINE B OAHOM PsiAly aHKEPOB, onpeaensieMoe no gopmyre
M N

- b.4
N2 — (6.4)
I-—I -1
e 1
o |
— — [
/5 l:l ° | @
| —-y—|— " —__..a._i_ﬁ._ —_
u =L L1l
A —-1,-—!—’],.—

L2
PucyHok B.1 — Cxema ycunuii, LencTBYIOLMNX Ha 3aK1afHYH0 JeTallb

Qan, j0 — CABATAIOLIARA CUNa, BOCIPUHMMAEMas aHKepamu, ONPEAENSIeTcs Mo (hopmyrie

Qan,j,O =7Ys,sh ’Aan,j Y Ry Rs (B.5)

e Yssh — KOIPPULIMEHT, NPUHUMaEMbIi paBHbIM 1,65;
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Nan,jo — MPeAeNbHAs pacTArvBatoLias Cuna, BOCMPUHUMAEMas OAHWM PALOM aHKepos,
onpeaenseTcs no gopmyrne

Nan,j,O = Rs 'Aan,j- (5-6)

B qpopmynax (b.1)—(b.6):

M, N, Q — MOMEHT, HOpMa/lbHasi 1 CABUratoLLas Cu/bl, AENCTBYIOLLME Ha 3aKNafHY0 AeTalb
COOTBETCTBEHHO; MOMEHT OMpefenseTcs OTHOCUTE/IbHO OCW, PacrofiOXeHHOWN B
NNOCKOCTU HapPY>KHOM rpaHu NAaCTUHbI U NPOXOAALLEN Yepe3 LEHTP TAXKECTU BCEX
aHKepoB;

Nan — YNC/I0 PSAOB aAHKEPOB BAO/b HaNpaB/leHUs CABUTAtOWEA CWMbl; eCcniv He
obecneumBaeTcsa paBHOMEpPHas Mepefada cAasuratollen cunbl Q Ha Bce psfbl
aHKepoB, TO Mpwv OnpeseNieHnn caBuratoLero yennusa Qan yUnUTbIBaeTCA He Gonee
yeTblpex PsAAos;

Z — paccTosiHMe MeXxay KpaHUMW psgaMy aHKepoB;
Aqn,j —CyMMapHas n/owadb MonepeyHoro CevyeHns aHKepos Hanmbosiee Hanps>KeHHOro

pAaa;

Mnowaib cevyeHNs aHKepoB OCTa/IbHbIX PALOB LO/MKHA NMPUHMMATLCS PaBHOW MOLaAM
CeyeHnst aHKepPOB Hanbosiee HanpPsXKeHHOro paja.

B topmynax (2) u (4) HopmanbHas cuna N CcUMTAeTCHd MOMOXKUTENIbHOW, €C/u
Hanpas/ieHa OT 3aKnafgHon getanu (CM. pucyHok b.1), n oTpuLaTeNnbHOR — eCcniv Harpas/ieHa K
Heli. B cnyuvasax, korga Nan MonyyaeT oTpuuaTeNbHOe 3HadeHue, To B opmyne (B.3)
npuHumaetcsa NG, = N.

Mpn  pacnonoXeHWM 3aKnafHOW [deTann Ha BepxHel (Npu  GETOHMPOBaHMK)
MOBEPXHOCTU n3fenns 3HadeHne N'an NPUHUMAETCS PaBHbIM HYIO.

6.2 B 3aKknagHoi getanu ¢ aHKepamu, NprBapeHHbIMI BHaX1eCTKY nofd yrnom ot 15 o
30 °, HakK/IOHHbIe aHKepa pacCyMTLIBAOTCA Ha feiicTBue casuratowler cunbl (Mpy Q > N,
rae N — oTpbiBatoLLaa cuna) no popmyne

—0,3N;
Aan,inc :QR—san’ (6.7)
rae Aan,inc — CyMMapHas MnaoLazb nonepeyHoro ce4YeHns HakIoOHHbIX aHKEePOB;

NGn—cm. 8.1.1.

Mpy 3TOM [O/MKHbI YCTaHaBNMBaTLCA HOPMasibHble aHKepa, pacCyUUTbIBaeMble MO
opmyne (B.1) 1 npu 3HaveHUAX Qan, paBHbIX 0,1 cABMratoLLEero ycuaus, onpeaensieMoro no
(opmyne (b.3).

5.3 KOHCTPYKUMS CBapHbIX 3aKNafHbIX AeTasel C NprBapeHHbIMU K HAM 3/1EMEeHTaMu,
nepejaroLLMmn HarpysKy Ha 3aknagHble AeTanun, Lo/MKHa 06ecneynBaTh BK/IKOYEHWE B paboTy
aHKepHbIX CTePXXHeil B COOTBETCTBUM C MPUHATOM PacyeTHON CXeMOW. BHeLlHWe 3/1eMeHTbl
3aKnafHbIX AeTaNen M X CBapHble COeAMHEHUSI paccunTbiBatoTCA cornacHo CIM 16.13330.
Mpwy pacyeTe NAaCTUH U PACOHHONO MPOKaTa Ha OTPbIBAOLLYIO CU/Y MPUHUMAETCS, YTO OHU
LLIAPHUPHO COeAUHEHbBI C HOPMa/IbHLIMU aHKEPHBIMU CTEPXXHSAMW.

Kpome TOro, TonwmHa nMNacTUHbI t pacyeTHOM 3aKnafHOW [eTann, K KOTOpOW
nprBapvBatoOTCA BTaBp aHKepa, LO/MKHA NPOBEPATLCSA U3 YC0BUA:
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t20,25dan:—5, (5.8)

sq

rae dan — AMamMeTp aHKEPHOT 0 CTePXKHA, TPeOYeMbIiA NO pacyeTy;
Rsq — pacyeTHOe CONpPOTMB/IEHME CTa/IN Ha cpe3, NpuHuMaemoe cornacHo CI1 16.13330.

[nsa TUNOB CBapHbIX COEAMHEHWI, 06ecneunBatoLLMX 6OMbLUYID 30HY BK/IHOYEHWS
NNacTUHbl B paboTy Npu BbIPblBaHUM N3 Hee aHKepHOro CTEPXHSA M COOTBETCTBYHOLLEM
060CHOBaHMM BO3MOXHa KoppekTupoBka ycnosus (b.8) ¢ Uenbio yMeHbLUEHUS TONWMHBI
NAacTUHbI.

TofwmHa NNacTUHbl JO/MKHA TaKXXe YAO0B/IETBOPATb TEXHOOrMYECKMM TPeboBaHUAM
Mo ceapke.
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MpunoxeHwne B
(cnpaBo4Hoe)

PacueT KOHCTPYKTUBHbIX CUCTEM

B.1 PacueT HeCcyLMX KOHCTPYKTUBHbIX CUCTEM [O/HKEH BKNHOYATD:!

onpegeneHve YCUINA B 3/1eMeHTax KOHCTPYKTMBHOW CUCTEMbl (KOMOHHAX, MAMTax
NEPEKPLITUIA U MOKPLITUSA, PYHAAMEHTHBIX NAMTaX, CTEHax, a4pax) U YCUINiA, AeACTBYHOLLMX
Ha OCHOBaHMA (DYHAAMEHTOB;

onpegeneHve nepemeLLeHnin KOHCTPYKTUBHON CUCTEMbl B LENOM U OTAE/bHbIX ee
3/IEMEHTOB, & TaKkXKe YCKOpPeHUI KonebaHns NepeKkpbITUA BEPXHUX ITaXKEN;

pacyeT Ha YCTOMYMBOCTb KOHCTPYKTMBHOW CUCTEMbl (YCTOMYMBOCTL (HOPMbI U
MOSIOXKEHUSA);

OLLeHKY HeCyLLeil CnocobHOCTM 1 Aethopmal,Mn OCHOBaHUS;

a B OTAeNIbHbIX CAy4asiX WM OLEHKY COMPOTMBASEMOCTU KOHCTPYKTMBHOW CUCTEMbI
MPOrpeccupytoLLEeMy paspyLUEHNIO.

B.2 PacueT Hecylleil KOHCTPYKTMBHOW CWUCTEMbI, BK/IHOYAlOLEN HaA3eMHblE W
NOA3EeMHble KOHCTPYKUMW U (hyHAAMEHT, CreayeT Npou3BOAUTL AN CTaAum aKcnayaTaumun. B
C/ly4ae CyLLECTBEHHOr0 M3MEHEHUS pacyeTHOW CUTyauuMu B MpoLecce BO3BeAEeHUS pacyeT
HECyLLe KOHCTPYKTMBHOW CUCTEMbI CrefyeT MpPou3BOAUTL A8 BCeX MOcnefoBaTe/lbHbIX
CTaguii  BO3BEAEHMS, TMPUMHUMaA pacyeTHble CXeMbl, OTBevatolwme paccMaTpuBaeMbIM
cTagusm.

B.3 PacueT HecyLLeil KOHCTPYKTUBHOM CUCTEMbI B O6LLIEM C/lyyae cneayeT Npou3BoAnTb
B MPOCTPAHCTBEHHOW MOCTaHOBKE C Y4eTOM COBMECTHOM paboTbl Haf3eMHbIX U MOA3EMHbIX
KOHCTPYKUWIA, hyHAaMeHTa U OCHOBaHMWS MOJ HUAM.

B.4 TMpun pacyeTe HeCYWMX KOHCTPYKTMBHbLIX CUCTEM, COCTOALUMX W3 COOPHbIX
3/1eMEHTOB, C/ieAyeT yUnTbIBaTb NOAAT/IMBOCTb UX COEAUHEHIA.

B.5 PacueTr HeCcywnX KOHCTPYKTMBHbIX CWUCTeM CnefyeT nNpousBOAUTL C
MCNONb30BAHNEM  JIMHEMHbIX W HENMHEeWHbIX  Ae(hOPMauMOHHBIX  ()KECTKOCTHbIX)
XapaKTePUCTUK XKeNe306eTOHHbIX 3/IEMEHTOB.

JNInHeiHble  fedopMauMOHHbIE  XapaKTePUCTUKN  XKeNe300eTOHHbIX — 3/1eMEHTOB
OMpeaenstoT Kak A4ns CrioWHOro yrnpyroro tena.

HennHeliHble AethopMauMOHHbIe XapaKTepUCTUKUN HKeNe300eTOHHbIX 3/IEMEHTOB MNpU
M3BECTHOM apMUPOBaHUK CedyeT OnpeseNiTe C YYETOM BO3MOXHOIO 06pa3oBaHus TpeLyuH
B MOMEPEYHbIX CEYEHUAX, a TAKXKE C YYETOM Pa3BUTUS Heynpyrux geopmauunin B 6eToHe v
apmatype, OTBeYatoLMX KPaTKOBPEMEHHOMY U ANUTE/IbHOMY AENCTBUIO HArpy3Ku.

B.6 B pesynbtate pacyeta HeCyLW|eil KOHCTPYKTMBHOW CUCTEMbl [AO/MKHbI ObITh
YCTaHOB/IEHbI: B KO/IOHHAaX — 3Ha4YeHMsi MPOAO/IbHLIX W MOMNEepPeYHbIX CUJ, U3rnbatoLmx
MOMEHTOB; B TM/IOCKMX MANTAX MepPeKpbITUA, MOKPbITUA W (YHAAMEHTOB — 3HaYeHus
M3rnbaroLLMX MOMEHTOB, KPYTALLMX MOMEHTOB, NONEPEYHbIX U MPOAOSbHLIX CUT; B CTEHAX —
3HaYeHMs NPOLO/IbHBLIX W CABUTAKOLLMX CUJT, U3TMOAOLLMX MOMEHTOB, KPYTALLMX MOMEHTOB U
MoMnepeyHbIX CU.

OnpepgeneHve YCUINIA B 3NIeMeHTaxX KOHCTPYKTUBHOW CUCTEMbI CredyeT Mpou3BOANUTb
OT [eNCTBMS pacyeTHbIX NOCTOSAHHBIX, A/INTENbHLIX U KPAaTKOBPEMEHHbIX HArpy3oK.

B.7 B pesynbtate pacyeTa HeCyLW|eil KOHCTPYKTMBHOW CUCTEMbl [AO/MKHbI ObITh
YCTaHOB/IEHbI 3HAYEeHWS BEPTUKa/IbHBIX NepemeLLeHniA (NpornboB) NepekpbITUIl 1 MOKPLITUA,
rOPU30HTa/IbHbIE MEPEMELLEHNsI KOHCTPYKTMBHOM CUCTEMbI, a A9 3[4aHWA NOBbILEHHOM
3TAXHOCTU — TaKXKe YCKOPeHMsi KOMeGaHWiA NepekpbiTUA BEPXHUX 3Takel. BenmumHa
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nepemeLLeHNn N YCKOpPeHUs KonebaHWin He [O/MKHa NpeBblWaTb AOMYCTUMbIX 3HAYEHWA,
YCTaHOB/IEHHbIX COOTBETCTBYHOLLMMW HOPMATUBHBLIMU JOKYMEHTaMW.

COpU30HTa/IbHbIE MEepPeMeLLEeHNs KOHCTPYKTUBHOM CUCTEMbI CleayeT Onpeaenstb OT
[ENCTBMA pacyeTHbIX (41 NpefenbHbIX COCTOSHWIA  BTOPOM  rpynnbl) MOCTOSHHBIX,
ANTENbHBIX Y KPATKOBPEMEHHBIX FOPU30OHTa/IbHbIX U BEPTUKA/IbHBIX Harpy30K.

BepTukanbHble nepemelleHns (Npornbbl) NepekpbiTUA U NOKPbLITUIA  cnegsyeTt
onpefensiTb OT [JeWACTBMS HOPMATMBHBLIX MOCTOSHHbLIX W 4JINTENbHBIX BEPTUKAIbHbIX
HarpysoK.

YKeCTKOCTHble XapaKTEPUCTUKN  3/1EMEHTOB  KOHCTPYKTMBHOW CUCTEMbI  CnegyeT
MPUHUMATb C YYETOM apMUPOBaHUA, HAMNUNA TPELMH N HEYNPYruX AeopMaLnii B 6eToHE v
apmaType cornacHo ykasaHuam 8.2.26, 8.2.27.

YCcKopeHus KonebaHWin NepekpbITUA BEPXHUX TXKEN 3LaHWS CnedyeT onpesensaTb npu
AEACTBUM NYNbCaLMOHHOM COCTaBNAOLLEN BETPOBOI Harpy3Ku.

B.8 Mpwn pacuyeTe Ha YCTOMYMBOCTb KOHCTPYKTUBHOM CUCTEMbI ClefyeT Mpou3BOAMTb
MPOBEPKY YCTOMUYMBOCTA (JOPMbl KOHCTPYKTMBHOM CUCTEMbI, & TakXe YCTOWYMBOCTY
MONIOXEHWS KOHCTPYKTUBHOW CUCTEMbI HA OMPOKNAbIBAHWE U Ha CABW.

B.9 PacueT Ha YCTOMYMBOCTb KOHCTPYKTUBHOM CWUCTEMbI CrefyeT NPOM3BOAUTL Ha
[ENCTBME PacUeTHbIX MOCTOSHHbIX, A/IMTENbHbIX U KPaTKOBPEMEHHbLIX BEPTUKAIbHbLIX U
FOPU30OHTA/IbHbIX Harpy3oK.

Mpn pacyeTe YCTOMYMBOCTM (POPMbl KOHCTPYKTMBHOW CUCTEMbl KECTKOCTHbIE
XapakTepuCTUKM 3/1EMEHTOB KOHCTPYKTUBHOW CUCTEMbI PEKOMEHAYETCS MPUHUMATL C YYETOM
apMUPOBaHUA, HIMUMS TPELLMH 1 HeYnpyrux fedopmauuii B 6eToHe 1 apMaType.

Mpn pacyeTe YCTOMYMBOCTU MOMOXKEHUS KOHCTPYKTMBHbIE CUCTEMbI Criefyet
paccMaTpuBaTh Kak XXeCcTKoe HeaethopMMPOBaHHOE Teso.

Mpwn pacyeTe Ha ONPOKUAbIBaHWE YAEPXKMBAIOLLMIA MOMEHT OT BEPTUKAIbHOW Harpy3Ku
[O/MKEH NpeBblllaTb  ONPOKMAbLIBAIOWMIA  MOMEHT OT TOPU30HTAIbHON Harpysku C
KoaththmumeHTOM 3anaca 1,5.

Mpn pacueTe Ha CABUI YAEPXMBAIOLLAsA FOPU3OHTa/IbHAs CWa [O/HKHA NpeBblaTh
[ENCTBYIOLLYIO CABUTaloWYO cuiy C KoagguumeHTom 3anaca 1,2. Mpu 3Tom cnegyet
yunTbIBaTb Hambosiee HeONaronpusTHble 3HaYeHWUs KOIMPULMEHTOB HaLEXHOCTU MO
Harpyske.

B.10 PacuyeT Ha YCTOMYMBOCTb MPOTMB MPOrPECCUPYIOLLEro paspyLLUEHUs LO/MKEH
o6ecneyrBaTb NMPOYHOCTb U YCTONYMBOCTL KOHCTPYKTUBHOM CUCTEMbI B LIE/IOM MPU BbIXOLE
M3 CTPOS OAHOrO KakKoro-Mbo 3nemMeHTa KOHCTPYKTMBHOM CUCTEMbI (KOMIOHHbI, y4acTKa
CTEHbI, y4yacTKa MepeKkpbITUA) U BO3MOXHOM MOCMeAYIOWEM paspyLleHnn 6mnsnexxamx
aneMeHTOB. Kpome Toro, B 060CHOBaHHbIX C/lyvasix pacCMaTpuBaeTCs pacyeTHas cUTyauus C
BbIXOAOM M3 CTPOS YacTW OCHOBaHUA Mog PyHAaMeHTaMu (Hanpumep, B ciy4vae 06pa3oBaHus
KapCTOBbIX NPOBA/IOB).

B.11 PacyeT Ha YCTOWYMBOCTb MNPOTUB MPOrPECCUPYIOLLEr0 paspyLlleHns cregsyet
NMPOn3BOAMTL NPU [LECTBUM HOPMATWBHbLIX BEPTUKA/bHLIX Harpy3oK C HOPMAaTWMBHbLIMM
3HaYeHMAMMW COMpPOTMB/IEHNS BETOHA U apMaTypbl.

B.12 OueHKy HecyLleil crnocobHOCTU 1 fedopMaLmii OCHOBaHWS CrefyeT Npon3BoAMTb
COrfacHO COOTBETCTBYIOLLMM HOPMATVBHbLIM JOKYMeHTaM Mpu  AeNCcTBUM  YCUAWIA  Ha
OCHOBaHMe, YCTaHOB/EHHbIX MPY pacyeTe KOHCTPYKTUBHON CUCTEMbI 3[aHNS.
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MeToabl pacyeTa

B.13 PacyeT KOHCTPYKTMBHbLIX CUCTEM MPOM3BOAAT METOAaMu  CTPOUTESIbHOWA
MexaHukun. [py 3TOM B 0O6LLEM C/lyyae PEKOMEHAYETCA MCMOo/b30BaTb METO[ KOHEeUHbIX
3/1EMEHTOB.

B.14 [na OUEHKM HecCyLleil CNOCOOHOCTM MEepeKpbITUA [OMYCKaeTCs WCMOb30BaThb
pacyeT MeTOLOM MNpefe/ibHOro paBHOBECHS.

B.15 PacyeT KOHCTPYKTUBHOW CUCTEMbI METOLOM KOHEYHbIX 3/1EMEHTOB NPOU3BOAUTCA
KaK NpOCTPaHCTBEHHOW CTaTUYECKWN HeOMNpPeaeIMMO CUCTEMBI.

B.16 MogenvposaHme KOHCTPYKTUBHbIX CUCTEM MPOM3BOAAT C MPUMEHEHUEM
060/104eYHbIX, CTEPXKHEBBIX N (EC/IN 3TO HEO6XOAMMO) 06BEMHbBIX KOHEYHbIX 3/1eMEHTOB.

B.17 Mpun co3faHWM MPOCTPaHCTBEHHON MOLENN KOHCTPYKTUBHOM CUCTEMbI crefyet
YUNTbIBaTb XapaKTep COBMECTHON paboTbl CTEPXKHEBbIX, 000/104eYHbIX U O0OBEMHbIX
KOHEYHbIX 3/IEMEHTOB, CBA3aHHbIA C Pa3/IMYHbIM KO/IMYECTBOM CTereHei CBOOOAbI ANs
KaXX[0ro 13 yKasaHHbIX 3/1eMEHTOB.

B.18 [ethopmaTrBHble CBONCTBA OCHOBAHWSA C/eLyeT yUnTbIBaTb MyTEM UCMOb30BaHNSA
O6LLENPUHATBIX PacyHeTHbIX MOAENe OCHOBaHWS, NPUMEHEHNS Pa3/INYHBIX TUMOB KOHEUHbIX
3/1lEMEHTOB WM KpPaeBbIX YC/IOBUI C 3afaHHOW MOLAT/IMBOCTbIO, MOAENMPOBaHUA BCEro
MaccuBa rpyHTa nof 3faHveM 13 00beMHbIX KOHEYHbIX 3/IEMEHTOB, /IM60 KOMIMIEKCHO — C
1CMo/b30BaHNEM BCEX BblILLerNepeyncieHHbIX METOO0B.

B.19 Ha nepBoil cTagun pacyeTa KOHCTPYKTMBHOM CUCTEMbl [OMYCKaeTCs
[eopMaTMBHOCTb  OCHOBaHWA  Y4MTbIBaTb C  MOMOLLBIO  KO3S((IMUMEHTA  MOCTENN,
MPUHNMAEMOr0 NO YCPeAHEHHbIM XapaKTepuUCTUKam rpyHTOB.

B.20 Mpv NCnonb30BaHWM CBaMHbIX UIN CBANHO-NIMTHBIX PYHAAMEHTOB CBaum criefyet
MOZE/NIMPOBaTh KaK ene300eTOHHble KOHCTPYKLUMW U YUYUTbIBATb X COBMECTHYHO paboTy ¢
rPyHTOM 0606LleHHO, paccmaTpuBas OCHOBaHWe KakK efuHOoe C  MpWUBEAEHHbIMU
KO3(h(hmumeHTaMm NocTenun.

B.21 Tllpu nNOCTPOEHWN KOHEYHO-3/IEMEHTHOW pacyeTHOW Mofenn pasvepbl W©
KOH(UIypaumnio KOHEYHbIX 3/1IeMEHTOB CrefyeT 3afaBaTb, WCXOA4S W3 BO3MOXHOCTEN
MPUMEHAEMbIX KOHKPETHbIX PacYeTHbIX MporpaMMm, M MpUHMMATb TakMMmW, 4TOObI Oblna
obecneyeHa He06X0AMMas TOYHOCTb OMpPeAeneHNs YCUNIA NO A/IMHE KOSIOHH W1 MO NAoLaim
MANUT NepeKkpbITUNA, (DYHLAMEHTOB U CTEH.

B.22 >KeCTKOCTHble XapaKTepUCTUKM KOHEYHbIX 3/IEMEHTOB Ha MepBOHAYa/IbHOW
CTafMn pacyeTa KOHCTPYKTMBHOM CUCTEMbl, KOrja apMupoBaHWe KOHCTPYKUMIA elle He
N3BECTHO, CeAyeT OnpeaensTb No IMHENHbIM eOpMaLMOHHBLIM XapaKTepPUCTMKaM.

B.23 lMocne onpegeneHns apmatypbl B MAMTax MepeKkpbITUA U NOKPbITUIA crnefyeTt
MPOWN3BECTU JOMNOMHUTE/bHBIV pacyeT NPOrMboB 3TUX KOHCTPYKLMIA, MPUHMMAA YTOYHEHHbIE
3HAYEHNA WM3rMOHBIX YKECTKOCTHbIX XapakTePUCTUK MIUT C YYeTOM apMMpOBaHWSA B [ABYX
HarnpasneHnaXx.

B.24 PekoMmeHAYeTCS BbIMONHWUTL TakXKe AOMO/HWTE/IbHLIA pacyeT KOHCTPYKTUBHOW
cuCTeMbl A1 60/iee TOYHOW OLIEHKM M3rnbatoLX MOMEHTOB B 3/1eMeHTaxX NepeKpbITUiA,
MOKPLITUIA N (DYHAAMEHTHbIX NAMTaxX, a TakXke MPOLO/IbHbIX CUM B CTEHAX W KOMIOHHaxX C
YUYETOM HeNIMHENHbIX YXECTKOCTHbIX XapaKTePUCTUK KOHEUYHbIX 3/1EMEHTOB.

B.25 PacyeT KOHCTPYKTMBHbIX CUCTEM METOLOM KOHEYHbIX 3/1eMEHTOB CnefyeT
MPOM3BOAUTL C  WCMO/b30BaHWEM  CreuuasibHbIX  CEPTURULMPOBaHHbLIX B Poccum
KOMIMbIOTEPHBIX NPOrpaMm.

B.26 PacueT HecyLleil cnoco6HOCTM NEPEKPbITUIA METOLOM Mpefe/bHOro paBHOBECUS
creflyeT Npov3BOAUTb, NPUHUMAS B KAYECTBE KPUTEPUSA PaBEHCTBO PaboT BHELUHMX Harpy3oK
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N BHYTPEHHUX CWUN Ha MepemMeLLeHusaX B npesfesibHOM PaBHOBECUW MUTLI MEPeKpbITUSA C
Hanbo1ee OMacHo CXeMol 1310Ma, XapaKTepu3yHoLLeli ee paspyLLeHNe.

B.27 PacyeT KOHCTPYKTMBHbLIX CUCTEM YHUKASIbHBIX 3[4aHUIA U COOPYXXEHUM, a Takxe
06bekTOB | ypoBHA oTBeTCTBEHHOCTN MO TOCT P 54257 pekomeHAYeTCs BbIMOMHATL NpW
Hay4HO-TEXHNYECKOM COMPOBOXAEHUM OpraHn3aLmiA.
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IMpunoxeHve I
(cnpaBo4Hoe)

[Ovarpammbl jechopMmnpoBaHms 6eToHa

N1 AHaIMTUYecKas 3aBUCUMOCTb KPUBOIMHEWHbIX Auarpamm  AeopMyMpoBaHus
6eTOHa NpYHUMaETCA B BULE:
Em ZGm/(Eme)’

dep =dcm/(Emv|r(n), D

rA€ €y, Oy, Eq — COOTBETCTBEHHO OTHOCUTENbHbIE AedopMaLn, HanpsXeHns, HadyaibHble
moaynu ynpyroctu (d —3Hak audepeHumnana);
m — MHAEKC matepuana (4na 6etoHa m=bh,bt; ang apmatypsl m=s);
Vi — KO3SPMULMEHT  M3MEHEHUA CeKyLero MoAyns, OonpefensemMblii Mo
(hopmyne

Vi =Vm i(vo —Qm)wll—mln—mznz , (r.2)

30€eCb vV, — 3HauYeHVe KoapduLMeHTa B BepLUNHE AnarpaMmbl (MU G, =Gy, );

Vo — HauyaNbHbIN KO3MMULMEHT U3MEHEHNS CEKYLLEro Moaynsa (B Havale Avarpammbl
W B HaYasle ee KPUBO/IMHENHOIO OTPe3Ka);
), ®y — KO3AMPULMEHTBI,  XapaKTepusylolme  NOMHOTY  Auarpammbl  Martepuana,

®y :1—(,01 ;
M — YPOBEHb npupatleHns Hal'lpFI)KeHI/II7|, KOTOpb||7| onpepenaeTca Kak oTHoLeHne

n= (Gm ~Omel )/(am ~Omel ) ' (r.3)

(Gm —Opmel ) >0;

Ol — HaMPSHXKEHNs, OTBEYAOLLE NPe/eNy ynpyrocTu matepnana;

Vkm—KOQCDCbI/ILI,I/IeHT M3MEHEHUS KacaTeNbHOro MOAYNSA, CBA3aHHbIA C KO3(PMULMEHTOM

N3MEHEHUA CEKYLLErTro Moayna COOTHOLLEHNEM

1 _ 1. om(vo—Vm)(@+2mm) (r4)

- + :
Vm  Vm ZV% (am “Omegel ) \/1—03111—032112

B dopmynax (I".2) n (I".4) 3HaK NaOC NPUHUMAKOT ANS AvarpaMmMbl AeOpPMUPOBaHNS
apMaTypbl U A7 BOCXOAALLEN BETBM AnarpammMbl AeopMnpoBaHmMsi 6ETOHA, a 3HaK MUHYC —
ANA  HUCXOASALWIEW BEeTBM Avarpammbl [AeOopMUpOBaHMA 6OeTOHa. Hucxodsilyto BeTBb
AmMarpamMmMbl  paspeLlaeTcs WCNosb3oBaTb [0 YPOBHA HanpsbkeHuin n>0,85 (C ydyeTom
AOMONTHUTENbHBIX YKazaHui I.2).

2 Tpy OAHOOCHOM W OAHOPOAHOM CXaTuK 6eTOHa MUCXoAHas Amarpamma
pedopmmpoBaHmusi 6eToHa (pucyHok IM.1) onwucbiBaetcs 3asucumocTtsmmn (IM.1) — (I.4), B
KOTOpPbIX CieayeT NpMHUMaTh:
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ANsi 06enx BeTBelA AnarpaMmb

Sp =—RpseriOpel =0 vy = cﬁfb/(gb = )m = c‘b/ab , (5)

AN BOCXOASLLEN BETBU

vo=Lo =2-2,5v, (r.6)
1A HUCXOALLIEN BETBY
vo =2,05v,; 0, =1,95v, —-0,138, (r.7)
a) S,
SAbt = Rb,ser ~
St
altoq = Ebnb) \
2 éb €, ébt €y
g
a*(tga, = En)
St
—Ae,
—As >
SAb = _Rb,ser

PucyHok I".1 — KpBO/IMHEHble gnarpaMmmbl ehopMUpoBaHUSA 6eToOHa

AbLcca BEPLUNHbI AnarpamMmMbl 0CEBOI0 CxaTus 6eTOHa onpeaenseTcs no hopmyne

. __B,1+0,75,B/60+0,21/B
E, 012+B/60+0,2/B '

& = (r8)
rge B — knacc 6eTtoHa no MPOYHOCTN Ha CXKaTue,

A — 6e3pa3mepHbIil KO3MULMEHT, 3aBMCALLMIA OT BAA 6ETOHA U MPUHUMAEMbIA PaBHbIM:
ANS TAKENOro 1 MeNKO3epHUCTOro 6eToHa A =1;

[N1s1 Nerkoro 6eToHa cpefHeii nnoTHocTn D, (kr/m3) A = D/2400;
Ans syencToro 6etoHa A =0,25+0,35B .

Mpn 0JHOOCHOM W OHOPOAHOM PacCTSHXKEHWM OeTOHa WCXOAHas Auarpamma

feopMupoBaHus 6eToHa onucbiBaeTcs 3asucmumocTamun (M.1) — (I.3), B KOTOpbIX cnegyet
NPUHMMATb:
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Opt = Rot,ser¥btg s Obt,el = 0:N =0y /Gt

~ 8 ; (r.9)
Vpt = [0, 6+0,15Ry, /ROtn )/Vbtq

3ECh Tptq — KOSPPULMEHT, NPUHUMAEMbIA MPU  LEHTPAILHOM  PAacTSKEHWM  PaBHBIM

eanHULE;
ANS N3rnbaemblx 3/1eMeHTOB

Totg = (70 +0,007),0,9 <7 =2-n/hy , (T.10)

3pecb hy, =30cM — HeKoTOpas aTa/loHHas BbICOTa CEYEHNS,
h — BbICcOTa CEYEHMUA B CM,
Roin = 2,5 MIMa.

MapameTpbl vy, @, ®,BbluMCAAOT Mo dopmynam (I.6), (I'.7) c 3ameHoW v,
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IMpunoxeHve [
(cnpaBo4Hoe)

PacueT KOMIOHH KPYF/0ro U KoMbLEBOro CeYeHui

[.1 PacyeT NpOYHOCTU KOJ/bLEBLIX CEYEHUI KONOHH (pucyHOK [.1) npu COOTHOLIEHMN
BHYTPEHHErO N Hapy>KHOro pasmycos ri/r; = 0,5 1 apmatype, paBHOMEPHO pacnpefeneHHoi
Mo OKPYXXHOCTU (NPY MUHUMYM CeMU NMPOLOSIbHBIX CTEPXKHSAX), MPOU3BOAATCS B 3aBUCUMOCTH

OT OTHOCUTE/IbHOW MNOLLAAN CXKATON 30HbI 6ETOHA

N+ Rs A ot _
RbA"'(Rsc +1’7Rs)As,t0t

Sir =

a) npn 0,15 < &gir < 0,6 — 13 ycnosus

sinmE gy

M < (RbArm + RscAs,totrs)

6) npu &ir < 0,15 — 13 ycnosus

T +RsAs,totrs (1_117E,~cir)(012+1v3§cir);

sinmE gy

M < (Rb Al + Rse A ot rs)

N +0, 75Rs A o1

RbA'"RscAs,tot ’
B) npu &cir = 0,6 — 13 yCnoBUS

+0, 295RSAS’totrS;

rae F:cirl =

sinmg
M < (RbArm + RscAs,totrs)—CIrZ’

rae
N
I:\)b A+ Rsc As,tot

&cirz =

B opmynax (4.1) — (4.5):
As tot — NI0LLAAb CEYEHWNA BCEN NPOLONBbHOW apMaTypbl;
F_hth.
m 2 1

(4.1)

(4.2)

(4.3)

(4.4)

(4.5)

Is — paguyc OKPY)XKHOCTW, NPOXOAALLE Yepe3 LEHTPbl TSXECTWM CTEPXKHEN MPOoAO/bHON

apmaTypbl;
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(MRS ST |

PucyHok [.1 — Cxema, npuHMMaemMas Nnpuv pacyeTe KO/bLEBOI0 CEYEHMS CXKATOoro afieMeHTa

MomeHT M onpefenseTcs ¢ y4eTOM BAIMAHUA NPOrnba sneMeHTa.

[.2 PacyeT NPOYHOCTM KPYr/bIX CEeYeHWUd KOMOHH (puUcyHoK [.2) C apmaTypoW,
PaBHOMEPHO pacnpefefieHHON N0 OKPYXXHOCTW (MpW Yncie MUHUMYM CeMU MPOLOJIbHbIX
CTEpPXXHeiA), Npun Knacce apmaTypbl He Bbile A400 NpoBepsieTcs U3 YC10BUSs

-3
Ms%&A%“”ﬁW

+Rs A ot (Simfdr 'HPJ fs (4.6)

rae rmu rs—cm. A.1;

&cir — OTHOCUTENbHAA MNOWa4b C©KaTol 30Hbl 6eTOHa, ornpefensemas ChnegytoLym
obpasom:

npwv BbIMOHEHNIN YCNOBUA

N <0,77R,A+0,645R A

s % tot (A?)
3 PELLEHNS yPaBHEHWS
N+&Aw€ﬁw
L= TT . 8
&ur RbA+ Rs As,tot , (ﬂ' )

MPW HEBbLINOMHEHUN YCnoBus ([.7) — U3 peLLeHns ypaBHeHUS
N+RSASM+RbAﬂ@—iCLr

o 2n . 9
Eir RpA+2,55R¢ A (ot , o

@ — KO3(ULMEHT, YUNTbIBAOWMIA paboTy pacTAHYTON apmaTypbl W MPUHUMAEMbIi

paBHbIM: NPY BbiNoHeHUN yenosua (O.7) @ = 1,6(1 — 1,55&ir)&cir , HO He 6onee 1,0;
npwn HesblNonHeHuK ycnosus (4.7) @ = 0;

As tot — NNI0LLAAb CeYEHUA BCEl I'IpO,D,OJ'IbHOVI apMmaTtypbl,

I's— Pagnuyc OKPYXHOCTW, NPOXOAsALLE/ uYepes LEHTPbl TSXKECTU CTEPXKHEl MpoAo/bHOl
apMmaTypbl.

MomeHT M onpegensaeTca ¢ y4eTOM BINAHUA nporm6a J/IEMEHTa.
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A.ﬂ'.lﬂl’

PucyHok [1.2 — Cxema, NTpUHMMaemasi Npy pacyeTe KPyr/ioro ceueHnst BHELEHTPEHHO CXKaToro
aNieMeHTa
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IMpunoxkeHune E
(cnpaBo4Hoe)

PacyeT 6eTOHHbIX LUMOHOK
E.1 Pa3vepbl GETOHHbIX LUMOHOK, NepefaroLLmMX CABUratoLLMe YCUINA MeXLy CO0PHbIM

3/IEMEHTOM W AOMNOMHUTENbHO Y/IOXKEHHbIM OGETOHOM WM  PacTBOPOM, PEKOMEHAYEeTCA
onpefenatb No hopMynam:

f>—2 (E1)
Rolk Nk

DET (E2)
2Rbt|knk

rge Q- capuraroLLas cuna, nepefaroLlancs Yepes LNOHKWU;
tx, hk, Ik — rny6buHa, BbicOTa N 4/IMHA LLIMOHKW;
Mk — YMCIO0 LUMOHOK, BBOAMMOE B pacyeT 1 NPUHMMaeMoe He 60/1ee Tpex.

o

1]
bl
et
lﬂ_ﬁ aq, _a- E
s

5 -

ey
E

a- 1'.'5-..
=

t SR
&
',"“'J{-;

Ly,

1 — cGOpHBIVi INEMEHT; 2 — MOHONIUTHBI GETOH

PucyHok E.1 — Cxema gna pacyeTa LUMOHOK, MepejatroLmx cABmratoLLme ycunmsa ot
COOPHOro 3/1eMeHTa MOHO/IUTHOMY GETOHY

Mpy Hannuumn CxMMmarowed cunbl N BbICOTY LUMOHOK AOMYCKaeTca Onpeaenstb Mo
(hopmyrne
~Q-0,7N
1 NPUHMMATb YMEHbLLEHHON MO CPaBHEHUIO C BbICOTOM, onpeaensemoii no gopmyrne (E.2), He
6onee YeM B JBa pasa.

Mpn coefMHEHNM LUMOHKaMW 3/1EMEHTOB HaCTW/Ia 4JIMHA LUMOHKKW, BBOAMMAS B pacuyer,
[O/MKHA COCTaBNATb He 60/ee MOMOBUHBLI MpOSieTa 3/1eMeHTa, Npu 3TOM BennynHa Q
MPYHUMAETCA PaBHON CyMMe CABUTAOLMX YCUINIA NO BCEWA ANMHE 3/IEMEHTA.

Mo ycnosuam (E.1) — (E.3) cnegyeT NpoBepaTb LUMOHKM COOPHOr0 3/1EMEHTA U LLMOHKMN
U3 LOMONHUTENBHO YNIOXEHHOro OeTOHa, MPUHMMas pacyeTHble CONPOTUBEHMS 6GeTOHa
WMNOHOK Rp M Rpt Kak Ana OGETOHHbIX KOHCTPyKuMiA. [pu pacyeTe Ha BbligeprusaHue
pacTsHYTOM BETBW [ABYXBETBEBOW KO/IOHHbI 13 CTakaHa PyHAaMeHTa JOMyCKaeTCs y4nTbIBaTb
paboTy NATK LIMNOHOK (PUCYHOK E.1).

K , (E.3)
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IMpunoxkeHue XX
(cnpaBo4Hoe)

PacueT KOpPOTKMX KOHCO/ew

XK.1 PacyeT KOpOTKMX KOHco/el konoHH npu |1 < 0,9 ho (pucyHok XK.1) Ha feiicTere
MOMepeyHon Cunbl Ans 06ecrneyeHMs MPOYHOCTM MO HAKMOHHOW CXKaToi Nosmoce Mexay
rPy30M 1 OMOPOIA CneayeT NPOU3BOAUTL M3 YCI0BMS

Q<0,8Rp b lsp sin? 0 (1 + 5 crpw), OK.1)

B KOTOPOM npaBas YacTb NpuHMMaeTcs He 6onee 3,5 Rpt b ho 1 He meHee 2,5 Ryt b h.
B ycnosum (OK.1):
lsup — ANMHA NIOLLAAKM ONMPaHUA Harpy3KM BLOb BblfeTa KOHCO/MMU;
2

o o ) h
0 — Yron Hak/ioHa pacyeTHOW CXaTol NOMNOCkI K FOPU30HTaNN sin% 0 :ﬁ :
hy + 1
Ly = S‘S—W — KO3(h(hMLMEHT apMMPOBaHNS XOMYTaMK, PacrofIoKEHHbIMU MO BbICOTE KOHCO/MU;
SW

30eCb Sw — PacCcTOsiHVE MeXay XOMyTaMK, U3MePEeHHOe Mo HOPMan K HUM.

[Mpy pacyeTe yYUTLIBAIOT XOMYTbl TOPU3OHTa/IbHBIE I HAK/IOHHBIE MOJ Yr/IoM He 60see
45 ° K TOPU30HTasIN.

HanpsyeHve cxxatus B MecTax rnepefadv Harpy3kum Ha KOHCO/Ib He A0/HKHO MpPeBbILLaTh
pacyeTHOe CONpPOTMB/IEHNE 6ETOHA CMATUIO Rp,loc -

[N KOPOTKMX KOHCONEN, BXOLALMX B JKECTKWIA Y3e/l PaMHON KOHCTPYKUMM C
3aMOHO/IMYMBAHNEM CTbIKa, 3HayeHune lsyp B ycnosum (XK.1) NpUHMMAOT paBHbIM BbINETY
KOHcoM |1, ecnv npu 3ToM BbINONHATCA ycnosus M/Q > 0,3 M u lsyp/l1 > 2/3 (r;e M Q —
MOMEHT, PacTArMBalOLLMA BEPXHIO TpaHb purens, M rnorepeyHas cuna B HOPMaslbHOM
CeYeHUN pUrens no Kpart KOHCOMM COOTBETCTBEHHO). B 3TOM cnyyae npaByto 4acTb YC10BUA
(>K.1) npuHnmatoT He 6onee 5Rinbho.

=

L2

— Pacuemics
P MARAOHNAE
Horocd
Demotia

A\
hy

R,

{

PrcyHOK XK.1 — PacueTHasi cxeMa A/1s1 KOPOTKOV KOHCONM NpW AelACTBUM NONePeUHOl CUMbI
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MpW LWapHUPHOM ONUPaHUM Ha KOPOTKYK KOHCONb Gasikv, uAylieid BLONb BblieTa
KOHCOMN, NPW OTCYTCTBUM CNeLanbHbIX BbICTYNAKOWMX 3aKNagHbIX feTaneid, PUKCUPYHOLLMX
nnowagKy onvpaHna (pUCyHok XK.2), 3HayeHue lsyp B ycnosum (XK.1) NpvHMUMaeTca paBHbIM
2/3 LNVHbI PAKTUYECKOW NNOLLALKN ONUPaHNS.

MonepeyHoe  apMyMpoBaHME  KOPOTKMX  KOHCONEM  [LO/DKHO  YAOBNETBOPATb
KOHCTPYKTUBHbIM Tpe6oBaHUAM.

"I-..'n_.'l _; Fanp
/A il
l/ 'Q |r-. up g
A i -
"a;"
i '_l‘hﬂ
<
%IJ“‘-{J::.‘;
0
R,
/i
J1/ #

PUCYHOK XK.2 — PacueTHasi cxema A5l KOPOTKOI KOHCOMM MPY LLAPHMPHOM ONUpaHnmy c6opHoii
6asiku, VAyLLEe BAOMb BbleTa KOHCOMN

>K.2 Mpy LWAapHUPHOM ONMpPaHnM 6afK1 Ha KOHCO/Mb KOMOHHbI NPO/JO0/bHAsA apMaTypa
KOHCO/IM NPOBEPSIETCS M3 YCI0BUS

QL<RA, 0K2)
b
roe 11, ho % cm. pucyHok XK. 1.

Mpn 3TOM NpoAo/bHas apMaTypa KOHCOMM A0/MKHa ObiTb [OBeAeHa A0 CBOOOAHOrO
KOHLIA KOHCO/IN 1 MMETb Ha[/IEXaLLyH0 aHKEePOBKY.

Mpn XXECTKOM COEAMHEHWN PUrens M KOMOHHbI C 3aMOHO/IMYMBAHMEM CTblKa W
MpVBapuBaHNEM HIDKHE apmaTypbl pUrens K apMaType KOHCO/M Yepes 3aKnagHble AeTau
MPOAONbHAA apMaTypa KOHCONM NPOBEPSIETCA M3 YCN0BUS

Q},Il_l_NsSRsAs' (>K3)
0

rae |1, ho — COOTBETCTBEHHO BbINET M paboyas BbICOTA KOPOTKO KOHCOMU;
Ns — rOpU30HTaNIbHOE YCUNne, AeNCTBYIOLLIEE HA BEPX KOHCOMN OT pUrens, paBHoe:

150



CrIn 63.13330.2012

M +Qlg,, /2
:A (K.4)

) hon

1 npuHuUmaemoe He 6onee 1,4 ks lw Rws + 0,3 Q (rge ks 1 lw — COOTBETCTBEHHO BbICOTA U [/IMHA

YrNOBOrO LWUBA MpMBapuBaHUs 3aknafHblX JeTaneli purens M KOHCOMM; R — pacyeTHoe

COMNPOTMB/IEHNE YI/IOBbIX LUBOB Cpe3y MO MeTa/ly LWBa, OMpefeNifemMoe COr/acHo

CI116.13330, npu anekTpogax 342 Rws = 180 MIMa; 0,3 — KO3MLNEHT TPEHUS CTa/In MO

cTann), a Takke He 60nee Rsw Asw (rZe Rsw 1 Asw — pacyeTHOe COMPOTUB/IEHWE W NJOWalb

CeYeHNs COOTBETCTBEHHO BEPXHel apMaTypbl pUrens).

B hopmynax (OK.3) n (>K.4):

M, Q — M3rnbaroLLMin MOMEHT 1 MOMepeyHas cuia COOTBETCTBEHHO B HOPMa/lbHOM CEYEHUN
purens No Kpart KOHCONW; €CiM MOMeHT M pacTArMBatOT HVDKHIOW TpaHb purens,
3HayeHne M yumnTbiBaeTcs B hopmyrne (XK.4) CO 3HAKOM «MUHYC;

lsup — (haKTUYeCKasa 4NnHA NIOLLAAKN OMMPaHUA Harpy3Ky BAO/b BblfeTa KOHCONN;
hob — paboyas BbicoTa purens.
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MpunoxeHne N
(cnpaBo4Hoe)

PacueT c60pHO-MOHO/MUTHBLIX KOHCTPY KL

N.1 CO60pHO-MOHONUTHBbIE KOHCTPYKLMW COCTOAT U3 COOPHbIX XKene306eTOHHbIX
3/1eMEHTOB, MOHO/IMTHOIO 6ETOHA, Y/IOXKEHHOI0 Ha MEeCTe, 1 apMatypbl.

B kayecTBe COOPHbIX 3/1EMEHTOB NPUMEHSIOTCA KaK CreuuaibHO 3anpoeKTUPOBaHHbIE,
TaK M TUMOBbLIE >KeNe306eTOHHbIE 0ObIYHbIE WM NPeAHANPSHKEHHbIE 31EMEHTbI COOPHbIX
KOHCTPYKLMWIA.

1.2 COOpPHO-MOHOMUTHBIE >KeNe300eTOHHbIE KOHCTPYKUUW [O/MKHbI YA0B/ETBOPSATH
TpeboBaHMAM pacyeTa Nno HecylLlel crnocobHOCTH (NpefesibHble COCTOAHMS MEPBON PyNMbl) U
Mo NPUroAHOCTU K HOPMa/IbHOI aKcnyaTauuu (NpesesibHble COCTOSHUA BTOPOI rpynnbl).

CO0OpPHO-MOHO/IUTHbIE  KOHCTPYKUMKW  CleAyeT  pacCuuTbiBaTb MO MPOYHOCTY,
06pa3oBaHNIO M PacKpbITUIO TPewmH v no AedopMaumsm A5 Crefyrowmx AByX CTaauwi
paboTbl KOHCTPYKLWIA:

[0 NpUo6peTeHnss BETOHOM, YNOXEHHbIM Ha MeCTe MCMOo/b30BaHMS KOHCTPYKLUN
(6eTOHOM OMOHONMYMBAHNSA), 3ajaHHO MPOYHOCTI — Ha BO3AENCTBNE MAcChl 3TOro 6ETOHA U
APYruX Harpysok, AeNCTBYIOLMX Ha JaHHOM 3Tare BO3BeAeHUS KOHCTPYKLNN;

nocne npuobpeTeHnss GETOHOM, YNOXEHHLIM Ha MECTe WUCMO/b30BaHUA KOHCTPYKLUM
(66TOHOM OMOHONNYMBAHKSA), 3a@HHON NPOYHOCTM — Ha HarpysKu, AeACTBYHOLLME HA 3TOM
aTane BO3BeeHWS 1 NPy 3KCMayaTauum KOHCTPYKLUN.

PacyeT  COOPHO-MOHOMMTHBLIX  KOHCTPYKUWIA  nocne  npuobpeTeHns  GETOHOM
OMOHO/IMYMBAHUSA 3a[aHHO NPOYHOCTU HEeO0OXOAMMO MPOM3BOAUTL C YYETOM HauvaslbHbIX
HanpsHKeHUn 1 fedopmMaumii, NPOSBMBLUMXCA B COOPHbIX 3/1EMeHTax A0 MpuobpeTeHus
GETOHOM OMOHONMYMBAHUA 3aaHHOW NMPOYHOCTMW.

N.3 HagexHyto cBA3b 6eTOHAa OMOHOMMYMBAHUS C GETOHOM COOPHbLIX 3/1IEMEHTOB
PEKOMEHAYETCA OCYLUECTB/IATL C MOMOLLBI0  apmaTypbl, BbIMYCKaeMOW U3  COOPHbIX
3/IEMEHTOB, MyTeM YCTPOMNCTBA OETOHHbIX LUMOHOK WM LUEPOX0BATOM MOBEPXHOCTH,
MPOAO/IbHbLIX BbICTYMNOB, UM C MOMOLLGHO APYTUX HafeXHbIX, MPOBEPEHHbIX CrocoO0B.

PacyeT NPOYHOCTM KOHTAKTHbIX LUBOB OT AEWCTBUA CABUrAIOLMX, PacTArMBatowmnx u
OKUMAIOLMX CUN MeXAY COOPHbIM 3/1EMEHTOM UM MOHO/MTHLIM GETOHOM NPOW3BOAUTCA
cornacHo M.4. - N.8.

1.4 PacyeT KOHTaKTHbIX LUBOB Ha PacTsXXeHNe peKOMeHAYETCS NPOU3BOAUTL U3 YCI0BUA

N <7¥pt,j Rot Ap,j n.1)
FAE Vpt, j— KOIPHULIMEHT, NPUHUMaeMbIA ANs 00paboTaHHbIX WBOB paBHbIM 0,25, a A/

Heo6PaboTaHHbIX LUBOB PaBHbIM HY/HO.
PacueT apMMpOBaHHbIX KOHTAKTHbIX LUBOB Ha pacTsXKeHWe pPeKoMeHAyeTcs
MPOU3BOAUTDL U3 YCIOBYSA

N; <Rg-A ;. n.2)
1.5 PacueT KOHTaKTHbIX LLIBOB Ha CABUT PEKOMEH/YETCS MPON3BOAUT U3 YCIOBUS
Qi <Vo,sh,j Rot - Po,j n.3)

TAE vy ¢ — KOIMDULIMEHT, NPUHUMAEMbIV A1l HEO6PaBOTaHHbIX WBOB paBHbIM 0,5, a A/
06paboTaHHbIX LWBOB paBHbIM 1,0;
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PacyeT apMMpoOBaHHbLIX KOHTAKTHbIX LUBOB Ha CABUI pPeKOMeHAYeTCcs NPOn3BOAMTbL U3
YCNoBUA.

Qj <7Ybsh,j Rot - Ap,j - @+ vshsh,jRs.j Hs,j): (W.4)
HO He bonee 'Yb,sh,lim . Rbt . Ab,] ,
TAE Yp,sh,j— KOIPPULIMEHT NPUHMMAEMbI TakUM Xe, kak 1 B ycnosum (11.3);
1
)i

Vsb,sh,j — KOIPPULMEHT, NPUHUMaeMbIii pasHbIM 1,0 ( T o2

Y sh lim — KO3DMULMEHT, NPUHUMEEMBIA paBHbIM 2,0.

N.6 PacyeT KOHTaKTHbIX LIBOB Ha COBMECTHOE [eliCTBME CABMTalOWMX U
pacTAryMBatoLLMX YCUNIA MPOVU3BOANTCS U3 YC0BUS

. N
&Jr—‘ﬂ, (L.5)
Qjo Njo
rae ycunme N;, NPUHAMAETCSA paBHbIM npasoi yactn B ycnosusx (U.1) n (1.2), a ycunne

Qj,0 — paBHbIM Npasoit YacTu B ycnosuax (1.3) n (L1.4).
.7 PacueT KOHTaKTHbIX LLBOB Ha CXKaTue Npou3BOAUTCA U3 YC0BUS

Nj <R, A (1.6)

PacyeT apMMPOBaHHbLIX KOHTAKTHbIX LUBOB Ha CXKaTue peKoMeHAyeTcs NPon3BOAUTbL U3
YyC/10BUA

Nj <Ry Ay +Re- A n.7)

1.8 PacyeT KOHTaKTHbIX LUBOB Ha COBMECTHOE AENCTBUE CABUTAIOLMX N CXUMAIOLLMX
YCU/INIA NMPON3BOANTCS N3 YCNOBUIA:

N;
npn 0<——<0,4
N

j,0
Qj <Qpjo+7jw Nj, (1.8)
Nj
npn 0,4<——<0,6
Njo
Qj <Qp,jtim 1.9)
N;
npn 0,6 <——<1
Njo
Qj<Qpjo+YiwNjo—Nj), (11.10)

rae yennve Njo NpUHMMaeTcst paBHbIM NpaBoit Yactu ycnosus (11.6) n (1.7), yeunue Qopjo —
paBHbIM Npasoit YacTu B ycnouax (M1.3) n (11.4), KoahpULMEHT vj, NPUHNMAETCS PaBHbIM

1,0, a Ana 0cobbiX cnyyaes, TPeOYHOLMX OMbITHOIO 0OOCHOBAHWS — MO AaHHbLIM MPAMbIX
3KCMePUMEHTASIbHBIX UCCNEA0BaHWIA.
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MpunoxeHne K
(cnpaBo4Hoe)

Y4yeT KOCBEHHOI0 apMMPOBaHUS NPU pacyeTe BHELEEHTPEHHO CXKaTbIX 3/1EMEHTOB
Ha OCHOBE HEJ/IMHENHOWN AehopMaLNOHHON MOLEN

K.1 PacyeT BHELEHTPEHHO CXaTbiX CTEpPXHEBbIX 3/1eMEHTOB W3 TAXENoro wnu
ME/IKO3ePHUCTOrO0  6eTOHa C KOCBEHHbIM apMUPOBaHWEM Ha OCHOBE  HE/IMHENHOW
AeopMaLMOHHOM MOAenn cneayeT NPOM3BOAWMTL COrMlacHO YykasaHmin 8.1.20 — 8.1.30 u
AONONHUTENbHBIX YKaszaHuii K.2 — K.4.

K.2 YKecTkocTHble xapaktepuctuku Dijj (i,j — 1,2,3) B ypaBHeHusAX (8.39) — (8.41) ans
onpegeneHns fedopmauuii 6eToHa UM apmaTypbl B HOPMa/lbHOM CEYEHWW 3/1IEMEHTOB C
KOCBEHHbIM apMUPOBaHWNEM ClefyeT OnpeaensTb no gopmynam:

2 .
Dy = Z Ay - ZbX| Ep-vpi + Z Asi-Z sx1 Egj-vsi + % Aok - Zoxk *Ep - Vik (K1)
2 2 .
Dy, = Z A 'Zbyl Ep - vpi + z ASJ syj Sj Vit % Ak 'Zbyk “Ep Vi ; (K.2)
i

Dy, = Z'Abl “Lpyi - Lpyi - Ep - Vpi +ZASJ sxj Lsyj - Esj Vs +%'Abk Lo * Loyk * Ep - Vo 5 (K.3)
i

Di3 =2 Ay Ziyi - Ep - Vi +ZASJ sxj * Esj Vs +%Abk “Loxk - Ep - Vi s (K.4)
i

Dos =2 Ayi - Zpyi - Ep - Vi +Z Asj-Zgy - Egj-vy +%Abk Loy - Ep - Vi ; (K.5)
i

D33 :ZAbi-Eb Vi +ZASj . ES] 'Vsj +%Abk . Eb *Vpk » (K6)
| J

rge:

Abk, Zbxk, Zbyk — MNOW@AAb, KOOPAWHATBI LEHTpa TSXKECTM K-ro C©KaTtoro ydyactka 6eTOHa
C KOCBEHHbIM apMMPOBAHUEM W HANPSXKEHUE Ha YPOBHE ero LiEHTPa TSHXKECTH;

Nbk — KO3 ULMEHT yNpyrocTn 6eToHa C KOCBEHHbIM apMUpPOBaHUEM K-ro yyacTka;
OCTaJIbHble 0603HaYeHNs — cMm. 8.1.23.
Honyckaetca B popmynax (K.1) — (K.6) npuHumats Api =0.

K.3 3HauyeHus KoappuumeHTa Vuk  CrefyeT  Onpefenst M0 guarpammve
AeopMnpoBaHNA 6eToHa C KOCBEHHbLIM apMUPOBaHNEM MPU OCEBOM CXATUW.
Mpn  MCMONb30BaHWUN  ABYX/IMHEMHbLIX WAN  TPEXSIMHEMHBbIX AnarpamM  3HayeHus

KO3(hpuLMeHTa Vik CNefyeT OnpefeniTb, UCronb3ysa 3aBucnumoctu (6.5) — (6.9), B KOTOPbIX
BMECTO XapaKTepucTuK B6eToHa Rb, eno €b2 CEAYET NUCMNOMb30BATH XapaKTepUCTUKIN GeTOHa C
KOCBEHHbIM apMMPOBaHNEM Ry, red, €00,red U1 €b2,red

Ro,red = Ry TO-Hyy - Rs,xy (K.7)
€po,red = €po + 0,02+ 0t yeq (K.8)
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€po,red
€p2,red = €p2 " - ' (K.9)
b0

rae Rsyy — pacyeTHOe COnpoTUB/IEHNE apMaTypbl CETOK KOCBEHHOIO apMMPOBaHNS;
nX-ASX-IX+ny-ASy -Iy

A S '
3[€Cb Ny, Asx, Ix —UnMCNO  CTepXKHeW, nnowadb MOMNEepPeYyHoro CeYeHMss W [/IHa CETKM

COOTBETCTBEHHO (MO OCAM KpainHMX CTepyKHelA) B 0LHOM HamnpaB/eHnu;
Ny, Asy, ly — TO Xe, B Apyrom HanpasneHuu;

Mg yy = (K.10)

Q= ; (K.11)
0,23+ ot peq
Hyy - Rs,xy
Opgg =———— K.12
red Rb +10 ( )

Rsxy U Ro — B MIa.

K.4 Tlpu MCcnonb3oBaHWM KPUBOMMHENHBLIX AuarpaMM  Ae)OpMUPOBaHMS 3HAYeHUs
KOahpmumeHTa Vok CnefyeT onpenensatb, ucrnonbsys sasucumoctu (K.2) — (K.8), B koTopbIx

BMECTO XapaKTepUCTUK GETOHA Gp W €p CelyeT UCMOMb30BaTh XapPaKTEPUCTUKUN GETOHA C
KOCBEHHbIM apMIPOBaHNEM Rb red M €ho,red , @ 3HAUEHNE MapaMeTpa v /151 BOCXOASLLEN BETBU

AnarpaMmmbl 0CEBOr0 CXxaTus 6eToHa cnefyeT NPUHUMATL PaBHLIM 3HAYEHUIO, BbIYMUC/IEHHOMY
no gopmyne

Ro

Rb,red

Vo (K.13)
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CI163.13330.2012

Bubnunorpadgus

[1] TY 14-1-5543-2006 lMpokaT TepMOMeXaHWYeCKM YMpPOYHEHHbI Knacca Ac500C
MOBbILLEHHON XNaf0CTONKOCTI A/1 apMUPOBAHUNS XKeNe300eTOHHbIX KOHCTPYKLWiA

[2] PTM 393-94 PykoBoasLLMe TEXHONOrMYECKMe MaTepurasibl Mo CBapke U KOHTPO/O
KayecTBa COeAMHEHNI apMaTypbl U 3aKNagHbIX AeTanei ene306eTOHHbIX KOHCTPYKLMWiA

[3] TY 14-1-5526-2006 [pokaT apmatypHbii knacca A500CI ¢ 3gdeKTUBHbIM
NepuoNYECKNM Npoduriem
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CrIn 63.13330.2012

YK 624.012.3/4(083.13) OKC 91.080.40

KntoueBble CfoBa: GETOHHbIE U KENe306€TOHHbIE KOHCTPYKLMMW, pacyeTHble 3HAueHWs,
MPOYHOCTHbIE W [Ae(hOPMaLMOHHbIE XapaKTepPUCTUKKM GeToHa, TpeboBaHUs K apmaType,
pacyeT Mo MPOYHOCTU, pacyeT Mo 06pPa3OBaHMIO TPELMH M pacyeT no Aedopmausm,
3allMTa KOHCTPYKLMIA OT HeBMaronpuUsTHbIX BO3AENCTBUI
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W3paHve odmumanbHoe
Csopg npaBun

CI 63.13330.2012

BeTOHHbIE 1 )Kene306eTOHHbIE KOHCTPYKLMN.
OCHOBHbIe MO0XKeEHUA

AKTyanusnpoBaHHas pefakuus

CHwuI1 52-01-2003

MoarotoBneHo K nsgaHuio ®AY «PLC»
Ten. (495) 930-64-69; (495) 930-96-11; (495) 930-09-14

dopmar 60%84 /g, Tupax 150 3k3. 3akas Ne 1373/12.

OTnevaTaHo B OO0 «AHaNNTUK»
r. Mocksa, JleHuHrpagckoe L., 4.18



