CIM63.13330.2012

CBO[ NPABUN

BETOHHbIE W  XEJIESOBETOHHbIE  KOHCTPYKUMW. OCHOBHbIE
MONOXEHNA

Concrete and won concrete construction
Design requirements

AKTyanMampoBaHHas peaakLus
CHul 52-01-2003

TekcT CpaBHeHusi CI163.13330.2012 ¢ CIM 63.13330.2018 cM. MO CCbISIKE.
- Mpumeyanue usrotosutens 6a3bl AaHHbIX.

OKC 91.080.40

[ata Beegerus 2013-01-01

Mpeancnosue
CBefeHusA o cBoAe Npasun

1 UCMNONHUTENb - HUMXKB um.AATlBo3geBa - uHcTutyT OAO "HWUL|
"CTpoutenscTao".

M3meHenne N 1 k CI 63.13330.2012 - HAMXKB um.A.A.l'Bo3aeBa - MHCTUTYT
AO "HUL, "CtpounTenscTeo”

2 BHECEH TexHmyeckum KOMWTETOM MO CcTanaaptusauum TK 465
"CTtpoutenscTao”

3 MNOArOTOBNEH «k yTBepxageHnio [lenapTaMeHTOM  apXWUTEKTYpbl,
cTpouTeENbCTBA W  IPafOCTPOUTENBHOM  MONMTUKK. U3ameHenne N 1 k CI
63.13330.2012 NOArOTOBIIEHO K YTBEPXOEHNIO [enaptameHTOM
rpafoCTPOUTENBHON AEATENbHOCTU U apXUTEKTYpbl MMHUCTepCTBa CcTpoUTenscTBa
N XANULLHO-KOMMYHanbHOro  xossinictBa Poccuiickon ®Pepepauum  (MuHCTpoW
Poccun)

4 YTBEP>XXOEH npukazom MUWHWACTEPCTBA _ pEervoHanbHOTO  PasBUTUS
Poccuiickon ®enepaumm (MuHpervoH Poccumn) ot 29 nekabpst 2011 r. N 635/8 wu

BBegeH B genctaue ¢ 01 aHeaps 2013 r. B CIM 63.13330.2012 "CHul1 52-01-2003
BeToHHble U kene306eToHHble KOHCTPYKUMU. OCHOBHbIE MOMOXEHUSI" BHECEHO U
yTBepxaeHo nameHenve N 1 npukazom MUHUCTEPCTBA CTPOUTENLCTBA U XAMMLLHO-
KOMMyHanbHoro xossvictea Poccuiickon Pepepaumm ot 8 uons 2015 r. N493/np,

npukas ot 5 Hoabps 2015 r. N 786/np "O BHeceHwun nsmeHeHuin B npukas MMHCTpos
Poccum ot 8 mona 2015 r. N 493/np", v BBeAeHo B aenctaue ¢ 13 uonsa 2015 .

5 3APEMTMCTPUPOBAH ®epnepanbHblM areHTCTBOM MO TEXHUYECKOMY
perynupoBaHuto n meTporiorum (PocctanaapT).

B cny4ae nepecmompa (3amMeHbl) uriu OmMeHbl Hacmosiweao ceoda rpasun
coomeemcmeytoujee ysedomneHue 6ydem orybruKogaHo 8 yCcmaHO8IEHHOM
nopsioke. Coomeemcmaeytowast  UHhopMmayusi, ysedomrieHue U MeKCmbl
pasmMewaromcesi makxe 8 UHGopMayUoHHOU cucmeme obuje2o Morb308aHuUsl - Ha
ogpuyuansHom catime paspabomyuka (MuHcmpoli Poccuu) 8 cemu UHmepHem.

MyHKTbI, TaBNMLbI, MPUMOXEHNS], B KOTOPblE BHECEHbI U3MEHEHWS!, OTMEYEHbI B
HacTosLLEM CBOAE NpaBusl 3Be3404KON.

BHECEHbDI: U3ameHenve N 2, yTBepgeHHOe W BBeOEHHOE B [elCcTBue
[prkasom MuHucTepcTBa CTPOUTENLCTBA U KUIMLLHO-KOMMYHaNbHOIO XO3AWCTBA
Poccuiickoin Pepnepaumm ot 30.12.2015 N 981/np ¢ 25.03.2016; N3meHeHve N 3,
yTBEpXAEeHHOoe 1 BBeAEeHHOe B AeNCTBME NpuMka3oM MHUCTepCTBa CTPOUTENLCTBA
M KANMLIHO-KOMMYyHanbHOro xo3sinctea Poccuiickon Pepepaumm ot 19 oktabps
2017 r. N 1441/np ¢ 20.04.2018

MN3ameHeHus N 2, 3 BHeceHbl 3rotoButenem 6asbl JaHHbIX

BeeneHuve
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HacTtosiumin ceon npaBun paspaboTaH ¢ ydyeTom obsidaTeribHbiX TpebGoBaHwiA,
yCTaHOBMeHHbIX B PeaepanbHblX 3akoHax oT 27 aekabpsa 2002 r. N 184-93 "O
TexHn4yeckom perynmposadumn”, oT 30 aexabpa 2009 r. N 384-®3 "TexHuyeckui
pernameHT o 6€e30MacHOCTU 34aHUNA U COOPWKEHUIA" Y COOEPXUT TpebGoBaHUs K
pacyeTy W MPOEKTUPOBaHWIO GETOHHBbIX W Kene30OETOHHbIX KOHCTPYKLIWIA
NPOMBILLMEHHBIX N FPaXOAHCKMX 34aHUIA U COOPYXXEHWIA.

Csop npasun pa3pabotaH asTopckum konnektnsom HAVDKBE nm.A.A.l'Bo3aeBa
- uHcTuTyTa OAO "HULL "CTpountenbcTBo” (pykoBoAUTENb paboThl - A-p TEXH. HayK
T.A.Myxamedues; noktopa TexH. Hayk A.C.3anecos, A.M.3se3d08, E.A.Hucmsikos,
KaHa. TexH. Hayk C.A.3eHuH) npu yvactum PAACH (gokTopa TexH. Hayk
B.M.BoHOapeHko, H.N.KapneHko, B.W.Tpasyw) wn OAO "LHWWnpomsapganui"
(ookTopa TexH. Hayk O.H.Kodbiw, H.H. TpekuH, uHx. U.K.HukumuH).

Mamenenne N 3 k cBoay npaswn paspaboTaHo aBTOpckuM komnnekTveom AQ
"HUL, "CtpoutenscTto” - HUMXKB nm.A.A.TBo3aeBa (pykoBOAUTENb OpraHn3auum-
pa3paboTtumka - A-p TexH. Hayk A.H.[aBmatok, pykoBoauTenb TeMbl - KaHd. TeXH.
Hayk B.B.OdbsukoB; [.E.Knumog, C.O.CrbiweHKoB).

(N3meHeHHast pegakumsi, Mam. N 3).

1 Obnactb NnpuMeHeHus

HacToswpii cBog npaBui pacnpocTpaHseTcs Ha NPOeKTUPOBaHUE BGETOHHbIX U
Xene3obeTOHHbIX KOHCTPYKLMIA 3[aHWiA U COOPYXEHUN Pa3NUYHOrO HasHa4eHwus,
KCNMyaTUpyembIX B KIMMaTM4EeCKUX ycroBusix Poccum (npu cuctematndeckom
BO3aeiicTBMM TemnepaTyp He Bblwe 50°C n He Hwke MmuHyc 70°C), B cpege €
HearpecCVBHOMN CTENEHbIO BO3AENCTBYUS.

CBoa npaBwn ycTaHaBnvBaeT TpeboBaHWSI K NPOEKTUPOBAaHUIO BETOHHbIX U
Xene306eTOHHbIX KOHCTPYKLIMA, M3rOTOBMSIEMbIX M3 TSHKENOro, Menko3epHUCTOro,
Nerkoro, SYeMcToro W Hanpsrawowero 6eToHoB U COAEepPXUT pekomeHaauun no
pacyeTy W KOHCTPYMPOBaHWIO KOHCTPYKLUMA C  KOMMO3UTHON MOMMMEPHOIA
apmMaTypon.

TpeboBaHWsi HacTOsILLEro CBOAa MpaBWl  He  PacnpoCTPaHslTCS  Ha
NPOEKTUPOBaHWE  CTaneXene3obeTOHHbIX  KOHCTPYKLIMK, MBPOBETOHHBIX
KOHCTPYKUWA, GETOHHbIX U Xene306ETOHHbIX KOHCTPYKLMIA TMAPOTEXHUYECKUX
COOPYXEHWIA, MOCTOB, MOKPbITUA aBTOMOBWIIbHLIX AOPOr U a3pOAPOMOB U APYIUX
creumanbHbIX COOPYXXEHWI, a TaKXe Ha KOHCTPYKLMW, U3roToBnsiemMble U3 6eToHOoB

cpeaHen nroTHocTblo MeHee 500 u cBbiwe 2500 Kr/M3, GETOHOMONMMMEPOB U
nonmvepbeToHoB, GETOHOB Ha W3BECTKOBbIX, LWIAKOBLIX U CMELLIAHHBLIX BSHKYLLMX
(KpOMe MpUMEHeHMst UX B siyenctom OeToHe), Ha MMNCOBOM M cheuunarnbHbIX
BSKyLLMX, OETOHOB Ha creumanbHbIX W OpraHM4ecKkux 3anonHutensx, GeToHa
KPYNHOMOPWUCTON CTPYKTYPbI.

2 HopmaTuBHbIe CCbISIKN

B HacTosiem cBope npaBui UCMOMb30BaHbl HOPMATWBHbIE CCbIMKWM Ha
crnegyroupe AOKYMEHTbI:

[OCT 4.212-80 CucTtema nokasaTtenen kadectsa npogykuun. CTpoutenscTBo.
BeTtoHbl. HomeHknaTypa nokasatenen

FOCT 380-2005 Cranb yrnepoaucTtas 06bIkHOBEHHOro kayecTsa. Mapku

FOCT 535-2005 [lpokaT cOpTOBOM W (PaCOHHBIN U3 CTanu yrnepoancTon
06bIkHOBEHHOTO KavecTBa. O6LLMe TEXHUYECKME YCIIOBUS

[OCT 1050-2013 MeTannonpoayKkuus 13 HenerMpoBaHHbIX KOHCTPYKLIMOHHbIX
Ka4eCTBEHHbIX U creuuanbHbix cTanein. ObLwme TexHnYeckme ycrosms

FOCT 2590-2006 [lpokaT COPTOBON CTamnbHOW ropsiHeKaTaHbli KpYribli.
CoptameHT

[OCT 5781-82 CrTanb ropsiyekataHasi AN apMUPOBaHUsi kene3obeTOHHbIX
KOHCTPYKLWIA. TexHn4eckue ycnosus

[OCT 7473-2010 Cmecu 6eToHHble. TexHn4eckue ycrnosus

[OCT 7566-94 Metannonpogykuus. [lpvemka, MapKMpoBKa, YNakoBKa,
TPaHCMOPTUPOBaHWE U XpPaHeHVe

[OCT 8267-93 LllebeHb X rpaBWn U3 MMOTHBIX TFOPHLIX MOPOA AnA
cTpouTenbHbIX paboT. TexHnyeckue ycnosus

[OCT 8731-74 Tpybbl cTanbHble OecLIoBHblE ropsiyenedopMUPOBaHHbIE.
TexHunyeckve TpeboBaHus

[OCT 8732-78 Tpyb6bl cTanbHble 6ecLioBHble ropsiyenedopMUPOBaHHbIE.
CoptameHT

FTOCT 8736-2014 Necok ansa cTpouTerbHbIX paboT. TEXHNYECKUE YCIIOBUS

[OCT 8829-94 MWspenusi cTpouTesbHble >Kene300eTOHHble U BGEeToHHble
3aBOACKOro M3roToBreHns. MeToabl uCMbITaHUN HarpyxeHveMm. [Npasuna oueHKu
NPOYHOCTU, XECTKOCTU U TPELLMHOCTONKOCTM

TOCT 10060-2012 BeToHbl. MeToabl ONpeaeneHnsi MOpo30CTOMKOCTH

[OCT 10180-2012 BetoHbl. MeToabl onpedenieHnst NPOYHOCTU MO
KOHTPOSbHbIM 06pa3uam

FOCT 10181-2014 Cmecu 6eToHHbIe. MeToabl UCMbITAHMS

FOCT 10884-94 Crtanb apmaTtypHash TepMOMEXaHU4Yecku YMnpovHeHHast Ans
*ene3o6eTOHHbIX KOHCTPYKLIMIA. TeXHUYecKme yCroBus

[OCT 10922-2012 ApmaTypHble U 3aKnafHble U3genusi, X CBapHble, BsidaHble
N MexaHudecKkue COeAMHEHVs ANs Kene300eTOHHbIX KOHCTpyKuuid. Obwme
TEXHUYECKUE YCroBUS

[OCT 12730.0-78 BeToHbl. O6ume TpeboBaHWs K MeTodam ornpederneHus
NMOTHOCTK, BN@XHOCTW, BOAOMOITIOLLEHNS!, MOPUCTOCTN U BOAOHENPOHULIAEMOCTHN

FOCT 12730.1-78 BeToHbl. MeToz onpeaeneHunst NoTHOCTH
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FOCT 12730.5-84 BeToHbl. MeToabl onpefeneHysi BOAOHENPOHWULLAEMOCTU

OCT 13015-2012 W3genuss OGETOHHble U Xene3o6eToHHble  Ans
cTpoutenbctBa. O6uwme TexHudeckume TpebosaHus. [lpaBunma  npuemku,
MapKMPOBKM, TPAHCNIOPTUPOBAHUS 1 XpaHEeHUS!

FOCT 13087-81 beToHbl. MeToabl onpeaeneHns UICTUPaeMocTn

[OCT 14098-2014 CoenuHeHus cBapHble apmaTtypbl W 3aknagHblX M3genui
Xene306eTOHHbIX KOHCTPYKLMIA. TUMbl, KOHCTPYKLIMSI U pa3mepsbl

[OCT 17624-2012 BeToHbI. Y NbTPa3ByKOBOW METO, onpeerneHns NPO4HOCTU.

FOCT 18105-2010 BeToHsbl. MNpaBuna KOHTPOIs U OLLEHKM MPOYHOCTK.

FOCT 22690-2015 betoHbl. OnpefeneHve MNPOYHOCTU  MEXaHUYECKUMMU
MeTOAaMUN Hepa3pyLUatoLLEro KOHTPOons

[OCT 23732-2011 Bopa pana 6eToHOB U CTPOWUTENbHBbIX PacTBOPOB.
TexHn4eckue ycnosus

[OCT 23858-79 CoenuHeHusi CBapHble CTbIKOBblE W TaBPOBblE apmaTypbl
Xene3o0eTOHHbIX KOHCTPYKLUIA. YNbTpa3ByKOBble METOAbI KOHTPONsS KavecTBa.
MpaBuna npuemkm

FOCT 24211-2008 [o6aBku Anst 6GETOHOB U CTPOUTENbHBIX pacTBopoB. Obwme
TexHu4eckme TpeboBaHus

FOCT 24705-2004 (MCO 724:1993) OCHOBHbIE HOPMbI B3aNMO3aMEHAEMOCTH.
Pesb6a meTpuyeckas. OCHOBHbIE pasmepbl

[OCT 25192-2012 bBetoHbl. Knaccudwmkaumss u  obume TexHudeckue
TpeboBaHus

[OCT 25781-83 ®opmbl cTanbHble AN WM3rOTOBIEHWS KENEe300EeTOHHbIX
n3genun. TexHnyeckne ycrosus

FOCT 26633-2015 BeToHbl Tsxkenble W MENKO3epHUCTble. TexHU4eckue
ycnosus

FOCT 27005-2014 BetoHbl nerkne un sivenctble. MpaBuna KOHTpons cpegHen
NMoTHOCTK

FOCT 27006-86 BeToHbl. MpaBuna noabopa cocTaBos

[OCT 27751-2014 HapexHoCTb CTPOUTENbHbIX KOHCTPYKLMA U OCHOBaHWWA.
OCHOBHblE NOSIOXeHNS

[OCT 28570-90 BetoHbl. MeToabl onpeneneHns MpPOYHOCTM Mo obpasuam,
0TOGPaHHBIM U3 KOHCTPYKLIWIA

FOCT 31108-2016 LiemeHTbl obLiecTponTenbHble. TexHnieckme ycroeumst

FOCT 31938-2012 ApmaTypa KOMMO3WUTHas NonMMepHas AN apMUMpoBaHUs
6ETOHHbIX KOHCTPYKLMA. OBLLME TeXHNYECKMe yCroBumst

OCT 33530-2015 (ISO 6789:2003) WHCTPYMEHT MOHTaxHbI Ans
HOPMMPOBAHHON 3aTsHKKM pe3bboBbIX coeauHeHu. Knoun momeHTHble. Obuwme
TEXHUYECKUE YCrOoBUS

FOCT P 52085-2003 Onanybka. Obupe TexHnyeckue ycrosus

FOCT P 52086-2003 Onanybka. TepMuHbI 1 onpeaeneHns

[OCT P 52544-2006 [MpokaT apMaTypHbli CBapvBaeMbli Nepuoanyeckoro
npodmnsa knaccoe A 500C u B 500C ans apmupoBaHUs >xene3obeTOHHbIX
KOHCTPYKLMIA. TexHN4ecKue ycrnoBsusi

C2.13130.2012 "Cwuctembl npoTUBOMOXapHOW 3aumTbl. Ob6ecneyeHve
OrHECTOMKOCTU 06bEKTOB 3amThl" (C M3mereHnem N 1)

CI1 14.13330.2014 "CHuI [I-7-81* CTpouTensCTBO B CEMCMUYECKMX parioHax"
(c uameHeHvem N 1)

C 16.13330.2017 "CHwuMM II-23-81* CtanbHble KOHCTpyKL K"

CI120.13330.2016 "CHwuIM 2.01.07-85* Harpysku 1 Bo3gencTans"

CI122.13330.2016 "CHwuI 2.02.01-83* OcHOBaHWsA 30aHUIA 1 COOPYXEHMI"

CM 28.13330.2017 "CHwuIM 2.03.11-85 3awmTta cTpouTENbHbLIX KOHCTPYKLUIA OT
Kopposun"

Cl _48.13330.2011 "CHul 12-01-2004 OpraHusaunsi cTpoutensctea” (c
nameHexnem N 1)

CI150.13330.2012 "CHuIM 23-02-2003 Tennosas 3awmTa 3gaHuiz"

CM 70.13330.2012 "CHwuIM 3.03.01-87 Hecywwme 1 orpaxgatolme KOHCTpyKLumn"
(c nsmenenvem N 1)

CIl__122.13330.2012 "CHull 32-04-97 ToHHENW >KENe3HOOOPOXHbIE U
aBToaopOXHbIE" (C M3meHeHnem N 1)

Ch__ 130.13330.2011 "CHulM  3.09.01-85  [Mpou3BoacTBO  COHOPHBLIX
ene300eTOHHbIX KOHCTPYKLWIA 1 n3germin”

C_131.13330.2012 "CHull 23-01-99* CrtpoutensHaa kmmmatornorms” (¢
n3mMeHexnem N 2)

MpumeyaHwue - Mpy NoNb30BaHUM HACTOSLLMM CBOAOM NpaBun LienecoobpasHo
npoBepuTb OENCTBUE CChINIOYHbIX AOKYMEHTOB B WHAOPMALMOHHON cucteme
oblero nomnb3oBaHust - Ha odMuManbHOM canTe dedepanbHOro  opraHa
MCMONHUTENBHOW BnacTu B cdepe cTaHaapTv3auum B cetu WMHTepHeT wmim no
eXerogHoMy  uHopMaumoHHOMYy — ykasaTeno  "HauuoHanbHble  cTaHaapTbl”,
KOTOPbIV ONyBGrMKOBaH MO COCTOSIHWIO Ha 1 AiHBapsi TEKYLLEro roga, U no Bbinyckam
exemMecsayHoro MHAGOPMaLMOHHOMO ykasdaTens "HauuoHanbHble cTaHAapThl" 3a
Tekyupin rog. Ecrm  3amMeHeH CCbINOYHBI OOKYMEHT, Ha KOTOPbIA AaHa
HeJaTUpOBaHHas CCblfIKka, TO PEKOMeHAYeTCH WCNofb30BaTb [AeWCTBYHOLLYO
BEPCMIO 3TOrO0 [AOKYMEHTA C Y4eTOM BCEX BHECEHHbIX B [aHHyl Bepcuto
n3MeHeHun. Ecnm  3aMeHeH CCbIMIOYHBIA  [OKYMEHT, Ha KOTOpbI  AaHa
[aTupoBaHHasi CCbifka, TO PEKOMEHAYeTCsl WCMonb3oBaTb BEPCUID  3TOro
[OKYMEHTa C YKasaHHbIM Bbllle roAoM YyTBepxaeHus (npuHatusa). Ecrm nocne
YTBEPXOEHWS] HAcTOsILLEero CBOAA MPaBWN B CCbINIOMHBIA [OKYMEHT, Ha KOTOPbIA
[aHa AaTvpoBaHHas CCbifika, BHECEHO M3MEHeHWe, 3aTparneatoLLee NonoxeHve, Ha
KOTOpOE [iaHa CCbifka, TO 3TO MOSIoKEHWEe PEKOMEHAYETCS NpUMeHsTb 6e3 ydeTa
[aHHOTO W3MeHeHusi. Ecrm CCbINoYHbI JOKYMEHT OTMeHeH 6e3 3ameHbl, TO
norioxeHue, B KOTOPOM AilaHa CChIfIKa Ha Hero, PeKOMeHAyeTCsi MPUMEHSITb B YacTw,
He 3aTparvBalolen 3Ty ccbinky. CBedeHuss O [JeicTBMM CBOAOB MpaBwrn
uenecoobpa3Ho npoBeputb B PegepanbHOM  MHGOPMaLMOHHOM  doHAe
CcTaHOapToB.

(N3meHeHHas pepakums, Uam. N 2, 3).
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3 TepMuHbI 1 onpeaeneHusn

B HacTosllem cBoAe MpaBWn MPUMEHSIIOTCS  Criedylowpe TepMUHbl C
COOTBETCTBYIOLYIMU ONpeaeneHUsaIMU:

3 . 1aHkepoBka apmatypbl: O6ecrneyeHve BOCMPUATMSE  apMaTypown
[ENCTBYIOLLMX HA Hee YCWUIWiA MyTem 3aBefeHVsi ee Ha OnpefeneHHylo AnvHy 3a
pacyeTHOE CeYEHME UMK YCTPOICTBA Ha KOHLLAX CheLmarbHbIX aHKepoB.

3.2 apmatypa KOHCTPYKTUBHAas: ApmaTtypa, ycTaHaBnMBaemasi 6e3 pacyera u3
KOHCTPYKTUBHBIX COODpaxeHUi.

3.3 apmatypa npenBapuTenbHO HanpsikeHHas: Apmartypa, nonyyarowas
HayanbHble (NpegBapuTenbHble) HanpsXeHWs B NPOLEecCe  M3roTOBMEHWS
KOHCTPYKLWIA A0 NPUIMOXEHUS BHELLHUX HArpy3oK B CTaaum aKCnyaTaumu.

3.4 apmatypa pabouan: Apmatypa, ycTaHaBnMBaemasi o pacyery.

3.4a 6onToBOoe coeauHeHue: CoegnHEHNE apMaTypHbIX CTEPXHEN C MOMOLLBIO
ONMHHOM MydOThl, B KOTOPOM apmaTypHble CTepXHW (MKCUPYIOTCS C MOMOLLbIO
3a0CTPEHHbIX 6OMTOB, BPE3AIOLLMXCH B TENO apMaTypHOro CTEPXHS.

3.406 pecbopmMaTMBHOCTb MeXaHUM4YECKOro COeAUHEHUA /i : 3HauyeHvie
ocTaTovHON Jedopmaumn  MEXaHW4EeCKOro COEAMHEHWSI MPU  HanpsbikeHun B

coeanHsiemon apmatype pasHom 0.6C g 5y .

MpumeyaHne - Crpngy - HOPMATMBHOE 3HAYEHUE (VI3MYECKOrO WM YCIOBHOTO
npegena TeKy4ecTW COEAMHSIeMON apmaTypbl MO AEeMCTBYIOLWIM HOPMaTUBHLIM
[OKYMEHTaM Ha ee Npon3BOACTBO.

3.4a, 3.46 (BBeaeHbl gononHutensHo, Mam. N 3).

3.5 3awmTHbIN cnou 6eToHa: TonuwwHa crost 6eToHa OT rpaHu anemeHTa Ao
GrvkanLLen NOBEPXHOCTY apMaTypHOrO CTEPXHS.

3.5a KOMGUHUpOBaHHOEe coeAuHeHue: CoeVHeHNe apMaTypHbIX CTEpXHEN
pe3bboBbIMU MycTamm 3aBOACKOro N3roTOBIEHUS npeaBapuTensHO
OnpeccoBaHHbIX Ha KOHLLaX apMaTypHbIX CTEPXHEN.

(BBeneH gononHutensHo, Mam. N 3).

3.6 KOHCTPYKLUMKN GeToHHble: KoHCTpyKkuumu, BbIMONMHEHHble M3 GeToHa Ge3
apmaTtypbl WM C  apMaTtypoi, YCTaHaBMMBAeMoW MO  KOHCTPYKTMBHbLIM
COOGpaXeHNsIM UM He YYUTHIBAEMOM B pacyeTe; pacyeTHble YCWUIMs OT BCex
BO3[ENCTBUIA B GETOHHBIX KOHCTPYKLMSAX AOIDKHbI ObITh BOCMPUHSTHI GETOHOM.

3.7 UckntoyeH.

3.8 KOHCTPYKLMM Kerne306eToHHbIe: KOHCTPYKL MKW, BbINOMHEHHbIE 13 6eToHa
Cc paboyen U KOHCTPYKTMBHOW apmaTypoli  (apMMpoBaHHble GEeTOHHble
KOHCTPYKLUW): pacyeTHble YCUnMs OT BCEX BO3[AEUCTBUIA B Xene3o6eTOHHbIX
KOHCTPYKLMSIX AOIDKHBI O6bITb BOCNPUHATEI 6ETOHOM 1 paboyeii apmaTypoil.

3.9 (Uckntouen, Uam. N 2).

3.10 ko3dh hMuMeHT apMUpoBaHuUsa xenesobeToHa i : OTHOLEeHWe nrowaau
ceyeHust apmaTypbl Kk paboyel nrowaan ceyeHuss GETOHa, BblpaXeHHoe B
npoLeHTax.

3.11mapka 6OetoHa no BogoHenpoHuuaemocm ¥ : [lokasatenb
NPOHULLAEMOCTM GETOHA, XapaKTEPUSYIOLMIACH MaKCUMaribHbIM AaBreHWeM BOAbI,
npy KOTOPOM B YCMOBWSIX CTaHOAPTHLIX MCMbITaHU BOAa HE NPOHUKAET 4epes
6eToHHbIV 0bpasel,.

3.12mapka GeToHa MO MOPO3OCTOMKOCTM & : YCTaHOBMEHHOE HopMammu
MWHUMAIbHOE YWCIIO LIMKIIOB 3aMOpaXVBaHWsi U oTTamBaHus obpasuoB 6GeToHa,
MCMbITaHHbIX MO CTaHAAPTHLIM G6a30BbIM METOAAM, NPU KOTOPbIX COXPAHSIOTCS X
nepBoHavarnbHble (13NKO-MEXaHWYEeCKME CBOWCTBA B HOPMVPYEMbIX NPEAenax.

3.13 mapka GeToHa MO caMOHanpsXeHUlo Sp: YcTaHoBNEHHOE HOpMamMu
3HaYeHWe nNpeaBapUTENbHOMO HanpsbkeHuss B GeToHe, MIMa, cospgaBaemoro B
pesynbTaTe ero paclMpeHust Npu KoauumueHTe NPoAOIbHOMO apMUMpoBaHUa H# =
0,01.

3.14 mapka 6eToHa No cpeAHeW NAOTHOCM [I: YCTaHOBMEHHOE HOpMamu

3Ha4eHune NNoTHOCTHU, B KF/M3, 6eToHOB, K KOTOPbIM NpeabABNATCA TpeGOBaHMﬂ
no TensionsonAaunn.

3.15maccuBHaA KOHCTPYKUMA: KOHCTpyKuusi, Ans KOTOPOW OTHOLLEHWEe

MOBEPXHOCTU, OTKPLITON ANA e BbiCbixaHus, M2, Kk ee 06beMy, M3, paBHO UM
MeHbLUe 2.

3.15a mexaHu4eckoe coefuHeHue apmatypbl: CoeguHeHne, cocTosiLye 13
COEANHUTENBHON MY(ThI 1 IBYX apMaTypPHbIX CTEPXHER, BOCMPUHUMAIOLLME YCUns
CXaTUSA N PaCTAXEHNS.

(BBeneH pononHutensHo, Mam. N 3).

3.16 mopo3ocTorKkocTb GeToHa: CnocobHocTb GeToHa CoXpaHaTb dM3NKo-
MeXaHWYECKME CBOWCTBA NPW MHOTOKPATHOM MEPEMEHHOM 3aMOpaXvBaHUM Wt
OTTauBaHWK, pernamMmeHTUpyeTCs MapKoii Mo MOPO30CTOMKOCTU F .
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3 . 1 7 HopmanbHoe ceyeHue: CeueHve anemMeHTa NIIOCKOCTbIO,
nepneHanKynspHON K ero NpoAobHON OCH.

3.18 HaknoHHoe cevyeHue: CeyeHne anemMeHTa NIOCKOCTbI0, HAKMOHHOW K ero
nNpoAonbHONM OCKM U NEPneHAUKYNSAPHON BepTUKanbHOM MAOCKOCTH, NPOXOoAsLLen
yepes OCb arieMeHTa.

3.18a onpeccoBaHHoe coeauHeHue: CoedVHEHVE apMaTypHbIX CTEpXHeN
nytem nnacTtuyeckon aedopmMauum 6e3 HarpeBa cTanbHbIX COeAUHUTENbHBLIX MydT
C NOMOLLI0 MOBUIBHOTO 060PYA0BaHNS B YCIOBUAX CTPOUTENBHONM NMOLLAAKN Unn
CTaLMOHaPHOTO B 3aBOACKUX YCIIOBUSIX.

(BBeaeH gononHutesnsHo, Uam. N 3).

3.19 nnotHocts GeToHa: XapakTepucTvka 6eTOHa, paBHas OTHOLLEHWIO €ro
Macchl K 06beMy, pernameHTMpyeTCcst MapKo No CpeaHen NnoTHOCTU ).

3.20 npepenbHoe ycunue: Hauborbluee ycunme, KOTOpPoe MOXeT ObITb
BOCTIPUHATO  3NIEMEHTOM, €ro CeYeHUEM TNpu MPUHATBLIX XapaKTepucTukax
MaTepuaros.

3.21 npoHnuaemocTs 6eToHa: CBoncTBO 6eToHa nponyckaTtk Yepes cebs rasbl
VMM XMOKOCTU MPU HarMuuu rpagveHTa AaBreHnst (pernamMmeHTUpyeTcsl Mapkoi no

BOAOHENpPOHMLaeMocTu ) nubo obecneumBatb Ancy3VMOHHYIO NPOHWLIAEMOCTb
pacTBOpeHHbIX B BOAE BEWECTB B OTCYTCTBME TpagueHTa AaBrieHust
(permamMeHTMpyeTcsl  HOPMUPYEMbIMM  BEMMYMHAMM  MAOTHOCTM  TOoKa U
3MeKTPUYECKoro noTeHuvana).

3.22 pabouyas BbicOTa cevYeHusi: PaccTosiHue OT CXaTol rpaHu anemeHTa Ao
LEHTPA TSHKECTU PacTSHYTON NPOAONLHON apMaTypsbl.

3.22ape3s60Boe coeauHeHue: CoeguHeHVWE apMaTypHbIX CTEpXHen
pe3bGoBbIMM MypTamMn 3aBOLACKOTO W3rOTOBMEHUSI C HApe3aHHOW BHYTPEHHel
pe3bbol, cooTBeTCTBYlOLWE Npodumio pe3bbbl, Hape3aeMon Ha coeauHsEMbIX
apMaTypHbIX CTEPXKHSIX.

(BBeaeH gononHutesnsHo, Mam. N 3).

3.23 camoHanpsixkeHue 6eToHa: HanpsikeHve cxatusi, Bo3HMKaroLee B 6eToHe
KOHCTPYKLUM NpU TBEPAEHUM B pesyribTaTe paclUMpeHusi LEMEHTHOMO KaMHsi B
YCINOBUSIX OFPaHUYEHUst 3TOMY PacLUMPEHWO, pPernameHTUpyeTcsl Mapkoh no

camoHanpsukeHnio 5p .

3.2 3 acoeguHutenbHas  mydTa:  YCTpoOWCTBO C  HeobxoaMmbiMK
[OOMONHUTENBHBIMW 3IEMEHTaMWN AN MEXaHWYECKOTO COeAMHEHUSI apMaTypHbIX
CTEPXXHEN C Lerblo obecneyeHns nepefaym yeunus C OfHOro CTEPXHS Ha ApYyrow.

(BBeageH pononHutensHo, Mam. N 3).

3.24 ctbiku apmaTtypbl BHaxnecTky: CoevHeHne apMaTypHbIX CTEPXHEN No ux
AnvHe 6e3 cBapku nyTem 3aBedeHus KOHLa OAHOro apMaTypHOro CTepXHS
OTHOCMUTESbHO KOHLLa ApYyroro.

3.24auaHroBoe coeauHeHue: CoeavHeHVe apMaTypHbIX CTEPXHEN,
BbINONHAEMOE MyTEM 3aLLEeMIIEHNST apMaTyPHbIX CTEPXHENR MPU NMOMOLLYM KOHYCHbIX
COeAVHUTENbHbIX NMacTUH pacnonaratoLLMXCS BHYTPU KOHYCHBIX BTYIIOK.

(BBeneH pononHutensHo, Mam. N 3).

4 O6wume TpeboBaHUA K GETOHHbLIM U
Kene3o6eTOHHbIM KOHCTPYKUMUAM

4.1 bBeToHHble W Kene30beTOHHble KOHCTPYKLMM BCEX TUMOB [OOSDKHbI
YAO0BNETBOPSATL TPEOOBAHUAM:
no 6esonacHocTy;
no aKcnyaTalOHHOWM NPUrOAHOCTY;
Nno A0STOBEYHOCTH;
a Takke [OMNOSHUTENbHbIM TpeboBaHUAM, YKasaHHbIM B 3afjaHuM Ha
NpPOeKTUPOBaHME.

4.2 Ona ynoeneTBopeHust TpeboBaHui No 6€30nacHOCT KOHCTPYKLMM JOSDKHbI
UMETb TaKUe HauarlbHble XapaKTEPUCTUKW, YTOGblI MpU PasfMYHbIX PaCYETHbIX
BO3[ENCTBYSX B NPOLLECCE CTPOUTENBCTBA M AKCMIyaTaluy 3[aHWiA U COOPYXEHUI
OblM  WCKMIOYEHbl  paspylleHusi Mboro  Xapaktepa WM - HapyLlleHust
3KCMIyaTaLMOHHOW MPUrOLHOCTY, CBSI3aHHbIE C MPUYUHEHWEM BPEAa XU3HW UMK
3[0pOBbI0 IPaXdaH, WMYLUECTBY, OKpyXalolleli Cpeae, »W3HU W 340POBbIO
JXMBOTHBIX Y PACTEHUSIM.
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4.3 [Ona ypoBneTBopeHust TpeboBaHWN MO 3KCMIyaTaLUOHHOW NPUro4HOCTW
KOHCTPYKLMS [OMKHa MMETb Takue HavamnbHble XapakTepucTuku, 4Tobbl mpu
Pa3MMYHbIX pacyeTHbIX BO3AENCTBMSIX He MPOUCXOAUNO obpasoBaHve wnm
ype3MepHoe pacKkpblTMe TpewwH, a Takke He BO3HUKarM 4YpesmepHble
nepemeLleHns, konebaHns 1 Apyrme NoBPEXOeHWs, 3aTpyOHSIoLME HOPMaribHY0
aKkcnnyatauuio  (HapyweHve TpeboBaHMA K BHEWHEMy BWAY KOHCTPYKLWW,
TexHororndyeckmx TpeboBaHW N0  HopMmanbHOW  pabote  obopyaoBaHWs,
MeXaHWN3MOB, KOHCTPYKTUBHbLIX TpeboBaHUin Mo COBMECTHOI paboTe 3nieMeHToB U
Apyrvx TpeboBaHui, yCTaHOBMEHHbBIX NPV NPOEKTUPOBAHUK).

B HeobGxoauMbIX Crydasix KOHCTPYKUMWM [OMKHbl UMETb XapaKTepUCTUKW,
obecneymnsatoLme TpeboBaHus no Tennousonaumu, 3BYKOM3OMALUK,
6uonornyeckon 3awmTe n Apyrve TpeGoBaHus.

TpeboBaHWs MO OTCYTCTBUIO TPELWMH NPeAbABMSOT K Kene3obeToHHbIM
KOHCTPYKLIMSIM, Y KOTOPbIX MPW MOMHOCTbIO PAacTAHYTOM CeYeHWUW AorpkHa ObiTb
obecneyeHa HenpoHUL@EeMOCTb (HaxoAsWMMCS NoA AaBfeHWeM XWOKOCTU wunn
rasoB, MCMbITbIBAOWLWMM BO3JEWCTBME paguauMm W T.M.), K  YHUKambHbIM
KOHCTPYKLMSIM, K KOTOPbIM NPeAbsiBMAIOT  MOBbILWEHHble TpeboBaHus  no
[OSTOBEYHOCTH, @ TaKke K KOHCTPYKLWSIM, 3KCNMyaTUpyembiM B arpeccuBHON
cpefe B criyyasix, ykazaHHbix B CI128.13330.

B ocTanbHbIX kene3obEeTOHHbIX KOHCTPYKUUSX obpa3oBaHue TpewmH
[OMyCKaeTCs, W K HUM NpeabsBnsioT TpeboBaHWS MO OrpaHUYEHWMIo LUMPUHBI
PacKpbITUA TPELLMH.

4.4 [Ina ynosneTBopeHusi TpeboBaHWiA AOMrOBEYHOCTU KOHCTPYKLMS [OIDKHA
UMETb Takue HayarbHble XapaKTepUCTUKW, YTOObl B TEYEHWEe YCTaHOBIIEHHOrO
ONUTENbHOTrO BPpEeMEHW OHa yaosrneTsopsana 6bl TpebosaHuam no 6esonacHocTv 1
9KCMnyaTauMoHHOW MPUrOAHOCTM C  Y4eTOM BIMSIHUSE Ha reomeTpuyeckue
XapaKkTepUCTUKMN KOHCTPYKLIMA UM MEeXaHU4YecKue XapakTepucTWMKU MaTepuaros
pas3nMYHbIX pacYeTHbIX BO3AENCTBWIA (ONMWTENbHOEe BO3OENCTBME  Harpysku,
HebnaronpuaTHble  KIMMaTudeckue, TeXHOMorMyeckue, TemnepaTypHble U©
BMaXHOCTHbIE BO34ENCTBUSA, MOMEPEeMEHHOe 3aMopaxuBaHWe W OTTauBaHue,
arpeccuBHble BO3OENCTBUSA 1 Ap.).

4.5 BesonacHoCTb, KCMNMyaTaUMOHHas NPUroAHOCTb, AOMTOBEYHOCTb BETOHHbIX
N Xene3obeTOHHbIX KOHCTPYKUMA W [Apyrve YycTaHaBnMBaemble 3afjlaHWeM Ha
NpoeKTUpoBaHve TpeboBaHUs AOMKHbI ObiTb 0GecneyYeHbl BbIMOMHEHVEM:

TpeboBaHuii kK BETOHY 1 ero COCTaBNALLMM;

TpeboBaHuii K apmaType;

TpeboBaHUin K pacHeTam KOHCTPYKLUIA;

KOHCTPYKTUBHbIX Tpe6GoBaHwii;

TexHororn4yeckmx TpeboBaHuii;

TpeboBaHuiA No aKkcnnyaTamu.

TpeboBaHns noO Harpy3kam W BO3AEWCTBUAM, Npeaeny OrHeCTOMKOCTH,
HEeMNpoHULLaeMOCTH, MOPO30CTOMKOCTW, NpederbHbIM nokasatensm aedopmauui
(nporvbam, nepemelleHVsiM, amnnutyge KonebaHuii), pacyeTHbIM 3HaYeHUsIM
TemnepaTtypbl HapyXHOro BO3[yXa W OTHOCUTENMbHOW BRAXHOCTW OKpYyXatoLLewn
cpefbl, MO 3alMTE CTPOUTENbHBLIX KOHCTPYKLUUIA OT BO3OENCTBUS arpecCcuBHbIX
cpen v Op. YCTaHaBIMBAOTCS COOTBETCTBYIOLLWMMIU HOPMAaTUBHBIMM JOKYMEHTamu
122.13330, CIM12.13130).

(N3meHeHHas pegakums, Uam. N 2, 3).

4.6 Tlpn nNpOEKTUPOBaHUM GETOHHbIX W Xene30OETOHHbIX KOHCTPYKLUA
HaaexHoCTb KOHCTPYKLIUA ycTaHaBnBaloT cormnacHo [OCT 27751
NonyBepoOSiTHOCTHBIM ~ METOAOM  pacyeTa MNyTeM WCMOMb30BaHUsS PacyeTHbIX
3HaYEHWN Harpy3ok W BO3AENCTBUIA, paCYETHbIX XapakTepucTuk 6eToHa u
apmatypbl (UM KOHCTPYKLIMOHHOW — CTanu), onpeaensembix C  MOMOLLpHO
COOTBETCTBYIOLLMX YaCTHbIX KOA(PMUMEHTOB HAAEXHOCTU MO HOPMAaTUBHLIM
3HaYEHWIM 3TUX XapaKTEPUCTMK, C YYETOM YPOBHS OTBETCTBEHHOCTW 3AaHWi 1
COOpPY>KEHUIA.

HopmaTvBHbIE 3HaYeHWs Harpy3ok M BO3AENCTBUM, 3HAYEHU KO3 MeHTOB
HafexHOCTU MO  Harpyske, KO3(ULMEHTOB HAOEXHOCTW MO  HasHa4YeHWo
KOHCTPYKUWIA, a TaKkke [eneHue Harpy3ok Ha MOCTOsiHHbIE W BpeMEeHHble
(AnMTenbHble M KPaTKOBPEMEHHblE)  YCTaHaBIMBalOT — COOTBETCTBYHOLLMMMU
HOpMaTVBHbLIMW JOKYMEHTaMM A5 CTPOUTENbHbIX KOHCTPYKUMA (CM 20.13330).

PacyeTHble 3HaveHuss Harpy3ok 1 BO3AEWACTBUIN NPUHUMALOT B 3aBUCUMOCTU OT
BMAa PacHETHOrO NPEAENbLHOTO COCTOSHUSA U pacyYeTHON CUTYaLuu.

YpoBeHb HaAEXHOCTW pacyeTHbIX 3HAYEHWIt XapaKTepuCTUK MaTepuarnos
yCTaHaBMMBAOT B 3aBWCMMOCTVM OT pacYeTHOW CWUTyauum M OT OMacHOCTU
OOCTMXEHNS  COOTBETCTBYIOLLErO  NpedenbHOro  COCTOSHUA U perynupyroT
3HaveHneM KoadMLUMEHTOB HagexHocTn no ©6eToHy w apmatype (unm
KOHCTPYKLIMOHHOW CcTanm).

PacueT 6eTOHHbIX W Xene306ETOHHbIX KOHCTPYKLMIA MOXHO Npou3BOAWUTL NO
33[jaHHOMY 3HAYeHUI0 HaJeXHOCTWN Ha OCHOBE MOSHOTO BEPOSTHOCTHOrO pacyeTa
npy HanuMyiMyM [OCTaTOYHbIX AaHHbIX 06 W3MEHYMBOCTU OCHOBHbIX (HaKTOPOB,
BXOASLLMX B pacyeTHbIE 3aBUCUMOCTU.

(N3meHeHHasi pepakumsi, Mam. N 2).

5 Tpeb6oBaHUA K pacyeTy 6E€TOHHbIX U
Xene3ob6eTOHHbIX KOHCTPYKLUN

5.1 O6Lwme nonoxeHus
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5.1.1 PacyeTbl 6ETOHHbIX WU Xene3oBEeTOHHbIX KOHCTPYKUUA  creayeT
npousBoanTb B COOTBETCTBUM C TpeboBanusmm FTOCT 27751 no npeaernbHbIM
COCTOSIHWSIM, BKITHOHAIOLLWMM:

npegenbHble  COCTOSIHWMSI  MEepBOW  Pynnbl, NpuBOASWME K  MOMHOW
HeNpPUrofHOCTMN JKCMyaTaL M KOHCTPYKLIWIA;

npegernbHble  COCTOSIHWSI  BTOPOW  IpyMnbl, 3aTPyAHSOWME  HOPMasibHYo
KCNMyaTaumio KOHCTPYKUMA WM YMEHbLUAOWLME [OMTOBEYHOCTb  34aHUA 1
COOPYXEHWIA N0 CPaBHEHMIO C NPeAyCMaTpUMBaeMbIM CPOKOM CIyxObl.

Pacuyetbl gomkHbl obecneyvBaTb HaAeXHOCTb 34aHWA UM COOPYXEHUA B
TeYeHWe BCEro cpoka WX CryxObl, a Takke npu npousBoacTBe paboT B
COOTBETCTBUM C TPeGOBaHNAMU, NPEABABMSEMbIMUA K HAM.

PacueTbl No npefenbHbIM COCTOSIHUSIM NEPBOWA IPYNMbl BKITHOYAIOT:

pacueT no NPOYHOCTY;

pacyeT Mo yCTONYMBOCTY OPMbI (4151 TOHKOCTEHHBIX KOHCTPYKLIUNA);

pacyeT Mo YCTOWYMBOCTU MONIOXEHUSI  (OMPOKWUAbIBAHWE, CKOMbXeHUe,
BCNIbIBaHUE).

PacueTbl no NpoYHoCTU GETOHHBIX M Xene306eTOHHbIX KOHCTPYKLUWIA crieayeT
npov3BOAUTL U3 YCMOBUSA, MO KOTOPOMY YCUMWS, HanpshxeHus v aedopmaumv B
KOHCTPYKLUMSIX OT PasnnyHblX BO3AENCTBUN C Y4ETOM HayaribHOro HanpsiKeHHOro
COCTOSIHWS (NPefHanpsikeHne, TeMnepaTypHble U Apyrve BO34ENCTBUS) HE JOIKHbI
npeBbillaTb  COOTBETCTBYIOLMX — 3HAYEHW, YCTAHOBMEHHbIX HOPMAaTUBHbLIMU
[OKYMEHTaMu.

PacueTbl no yctonunBocT! ¢hopMbl KOHCTPYKLWUK, @ Takxe Mo YCTOM4YMBOCTM
MONoXeHusi (C y4eToM COBMECTHOW paboTbl KOHCTPYKLUM W OCHOBaHWS, WX
AePopMaLMOHHbIX CBOWICTB, COMPOTUBMEHUS COBUIY MO KOHTaKTy C OCHOBaHMEM W
ApyrMx ocobeHHoCTel) crieayeT NPOM3BOAUTL COMMACHO YKa3aHWsiM HOPMaTUBHbIX
[OKYMEHTOB Ha OTAeNbHbIE BUAbI KOHCTPYKLIUIA.

B HeoGxoammMbIx criyyasix B 3aBUCUMOCTU OT BUAA U HA3HAYEHUS1 KOHCTPYKLMK
[OIDKHBI ObITb Npon3BeAeHbl pacyeTbl Mo NpeaeribHbIM COCTOSHUAM, CBA3aHHbIM C
ABIIEHNAAMU, NMPU KOTOPbIX BO3HUKAET HEOOXOAMMOCTL MpeKpaLLeHns aKCnyaTauumn
30aHUA U COOPYXeHUst (Ype3MepHble AedopMaunu, COBUMM B COEOUHEHUSIX U
Opyrvie sBneHus).

PacueTbl No npefensbHbIM COCTOSIHWSIM BTOPOW rpyMMbl BKIOYAOT:

pacyeT no o6pa3oBaHMI0 TPELLMH;

pacueT Mo pPacKpbITUIO TPELLWH;

pacueT no gecopmaLusm.

PacueT 6eTOHHbIX 1 %ene306eTOHHbIX KOHCTPYKLUIA NO 06pa3oBaHnio TPeLLmH
crnepgyeT nNpov3BOAWTL W3 YCMOBUS, MO KOTOPOMY YCWUMWS,, HanpsikeHus wnu
nedopMaLm B KOHCTPYKLIMSIX OT pa3nnyHbIX BO3AEWCTBUIA HE [OIDKHBI NPEBbILATh
COOTBETCTBYIOLMX WX MpefenbHblX 3HaYeHW, BOCMPUHUMAEMbIX KOHCTPYKLMeW
npu o6pa3oBaHn TPELLMH.

Pacyet »xene3o6eToHHbIX KOHCTPYKLUIA MO PacKpbITUIO TPELLMH NPOU3BOAAT U3
YCroBWSi, MO KOTOPOMY LLMPUHA PaCKPbITUS TPELLWH B KOHCTPYKLMM OT PasnmyHbIX
BO30EVCTBMN He [O/PKHa npeBbiwaTtb NpedernbHO  AOMYCTUMBIX — 3HAYeHWN,
yCTaHaBMMBaeMbIX B 3aBUCUMMOCTM OT TpeboBaHWi, npeabsBnsemMbiX K
KOHCTPYKLUK, YCIOBUIN ee 3KCnnyaTauun, BO3OENCTBUS OKpYXalowwen cpeabl 1
XapakTepuCTUK MaTepuanoB C y4eTOM OCOBEHHOCTEW KOPPO3WOHHOMO NoBedeHUs!
apmartypbl.

PacyeT 6eTOHHbIX 1 ene306eTOHHbIX KOHCTPYKLMIA No AedopMaLmsiv cneayeT
Npon3BOAWTL U3 YCIOBUS, MO KOTOPOMY NPOrvbbl, Yrmbl NOBOPOTA, NEpeMeLLeHnst 1
amnnmTyabl konebaHns KOHCTPYKLUWIA OT pasfMyHbIX BO3AEUCTBUA HE [OIDKHbI
npeBbILLaTb COOTBETCTBYIOLLMX NpeaensHO A0MYyCTUMBIX 3HAYEHUIA.

[INs KOHCTPYKLWIA, B KOTOPbIX He AonyckaeTcs obpa3oBaHne TPeLyH, AOMKHbI
6bITb 06ecneveHbl TpeboBaHUS MO OTCYTCTBUIO TPeLWH. B aTom criydae pacyet no
PacKpbITUIO TPELLWH HE NPOU3BOAST.

[ins ocTanbHbIX KOHCTPYKLIMIA, B KOTOPbIX AonyckaeTcst o6pa3oBaHmne TpeLLyH,
pacyeT no obpa3oBaHMio TPELLWH NPOU3BOAAT ANS OonpeaeneHns HeobXxoaMMocTH
pacyeTa no pacKpbITUIO TPELLMH M yYeTa TPeLMH npy pacyete no AedopmMauunsam.
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5.1.2 PacyeT OETOHHbIX W >Xene300ETOHHbIX KOHCTPYKLWUA  (FMHENHbIX,
NIMOCKOCTHbIX, MPOCTPAHCTBEHHbIX, MAaCCUBHbIX) MO MpeferibHbIM COCTOSHUSIM
NnepBoVi 1 BTOPOW rpynn MPOU3BOAAT MO HaNPsHKeHUaM, ycurmam, aedopmaumsm n
nepemeLLeHNsIM, BbIYUCTIEHHBIM OT BHELUHWMX BO3OENCTBUA B KOHCTPYKLUMAX WU
obpasyemMblX WMW CUCTEMaxX 3[4aHUA WM COOPYXEHUA C Yy4eToM m3n4ecKom
HEMVHENHOCTN  (Heynpyrux fedopmauuin 6eToHa W apmatypbl), BO3MOXHOMO
obpa3oBaHua TpelwH 1 B HeobXoaMMbIX CIlydHasx - aHU30TPOMWUM, HaKonneHus
NOBpPEXOEHNA W TFEOMETPUYECKOA HENMHEWHOCTU (BrivsHue pAedopmauui  Ha
N3MEHeHWEe YCUINIA B KOHCTPYKLIUAX).

®PU3NYECKYI0  HENMHEMHOCTb W aHW3OTPONWIO  crnedyeT  yyuTbiBaTb B
OnpeaensiiolLyX COOTHOLLEHWSX, CBA3bIBAIOWMX Mexay CcobOoM HanpseHus u
nedopMaumm (UK ycunust U nepemeLleHnst), a Takxe B YCIOBUSX MPOYHOCTM W
TPELLMHOCTONKOCTW MaTepuana.

B cTaTudeckn HeonpedermMMbIX  KOHCTPYKUMAX — crnedyeT  yuuTbiBaTb
nepepacnpegeneHme yCunuin B 3rieMeHTax CUCTeMbl BCReacTeue obpasoBaHWst
TPELWWMH W pasBUTUS Heynpyrux Aedopmauunii B 6eToHe U apmaTtype BMfoTb A0
BO3HUKHOBEHWSI NpeaeribHOro COCTOSHWUSA B anemeHTe. [Npu oTcyTCTBUM MeTodoB
pacyeTa, Y4uTbIBaIOLWMX Heynpyrue CBOWCTBA xene3obeToHa, a Takxe [Ans
npeaBapuTerbHbIX PacveToB C Y4ETOM Heynpyrx CBOWCTB xene3obeToHa ycunus
W HanpsbkeHUst B CTaTUYECKU HeONMpeAernuMblX KOHCTPYKUMSX W cucTemax
[OMycKaeTca OnpeaensTb B NPeAnoroXeHWN ynpyroi paboTbl >kene3obeToHHbIX
anemeHToB. [pyn 3TOM BrMsSHUE (M3NYECKON HEMVHENHOCTU pPeKoMeHOyeTCs
Y4uTbIBaTL NyTEM KOPPEKTUPOBKM pPe3ynbTaToB SMHEWHOrO pacyeta Ha OCHOBE
OaHHbIX  3KCNEPUMEHTarbHbIX WCCIIEA0BaHWA, HENWHEHOrO MOAENnMpOoBaHuS,
pesynbTaToB pacyeTa aHanorMyHbIX 06 bEKTOB M IKCMEPTHbIX OLEHOK.

Mpn pacuyeTe KOHCTPYKUMIA MO MPOYHOCTW, AedopmaumsiM, obpa3oBaHUio U
PacKpbITUIO TPELMH Ha OCHOBE METOAA KOHEYHbIX 3M1EMEHTOB [AOSDkHbl ObiThb
NpoBEPEHbI  YCMOBUS MPOYHOCTU U TPELWMHOCTOMKOCTU AN BCEX KOHEYHbIX
3/1IEMEHTOB, COCTaBIISIOLLMX KOHCTPYKLMIO, @ TaKke YCIOBUSI BO3HWKHOBEHUS
Ype3MepPHbIX NepeMeLLIEHNA KOHCTPYKLMK. [pu oLeHKe nNpeaensHOro COCTOSHNUS No
NPOYHOCTU  AOMycKaeTcs  nonaraTb  OTAEMbHble  KOHEYHble  3feMeHTbl
paspyLUeHHbIMW, ECNY 3TO He BReyveT 3a coboii NPOrpeccHpyoLLEro pa3pyLLeHUst
3[aHUS UM COOPYXKEHUS, U MO UCTEYEHUN OEWCTBUSI pacCMaTpyBaeMOii Harpysku
3KCNMyaTaLnoHHas NPUrOAHOCTL 34aHWS UM COOPYXEHUA COXPaHAETCA 1N MOXeT
6bITb BOCCTaHOBMNEHA.

OnpepeneHve npepenbHbIX ycurvn  u - gedopmauuii B GETOHHbIX  1©
Xene3o6eTOHHbIX KOHCTPYKLMSX criefyeT MpOV3BOAUTL Ha OCHOBE pacyeTHbIX
cxeMm (Mopenen), Havbonee 6nu3ko oTBeYaOWMX peanbHOMY M3NYECKOMY
xapakTepy paboTbl KOHCTPYKLMIA 1 MaTepuarioB B pacCMaTpuBaeMoM MpeaernsHOM
COCTOSIHUW.

Hecywyto  cnocoBHOCTb  ene3obeTOHHbIX  KOHCTPYKLUWIA,  CMOCOGHbBIX
npetepnesBaTb AOCTATOMHblE NnacTuyeckue pedopmauum (B YacTHOCTW, Npu
MCNOMb30BaHMM apMaTypbl C (PM3N4ECKUM MNpeaenom TeKyvyecTu), AonyckaeTcs
onpeaensTb METOAO0M NPefensHOT0 PAaBHOBECUS.

5.1.3 TMpu pacyeTax OGETOHHbIX W >kene300ETOHHbIX KOHCTPYKLUMA MO
npeaenbHbIM - COCTOSIHUAM — CriefyeT paccMaTpuBaTb pas3fnyHble  pacyeTHble
cutyaummn B coorBetcTBumM ¢ [OCT 27751, B TOM 4Mcne CTaguv U3roTOBIEHUS,
TPaHCNOPTUPOBaHWS, BO3BEAEHUsI, SKCMyaTalum, aBapuiiHblie CUTyauumn, a Takxke
noxap.

(N3meHeHHas pepakums, Uam. N 2).

5.1.4 PacyeTbl B6ETOHHbIX WU Xene3obEeTOHHbIX KOHCTPYKUUA crepayeT
Npou3BOAWTL Ha BCE BMAbI HArpy3oK, OTBEYatoLLMX hyHKLMOHANbHOMY Ha3Ha4YeHUto
3[aHUA N COOPYXEHUA, C YYETOM BIMSIHUS OKpYyXatolen Cpeabl (KnMMaTnyeckux
BO3JEVCTBUWIA 1 BoAbl - AN KOHCTPYKLIWIA, OKPY>XEHHbIX BOAOW), 8 B HeobGXoaAnMbIX
cryyasix - C y4eToM BO3AEWCTBUSI Moxapa, TEXHONOMMYECKMX TemrepaTypHbIX 1
BIaXXHOCTHbIX BO3AENCTBUIA 1 BO3AENCTBUI arpeCCUBHBIX XMMUYECKMX Cpea.

5.1.5 PacuyeTbl BETOHHbIX W *erne3obeTOHHbIX KOHCTPYKLUIA MpOM3BOASAT Ha
AeicTere M3rnbartoLLmx MOMEHTOB, NPOAOSbHBIX CUM, NOMNEPEYHbIX CUM U KPYTALLMX
MOMEHTOB, @ Takxe Ha MecTHoe AeNCTBUE Harpy3Ku.

5.1.6 lMpu pacyeTe aneMeHToB COOPHBIX KOHCTPYKLUIA HA BO3AEUCTBUE YCUNWIA,
BO3HMKAIOLWWMX MPU UX MOABEME, TPaHCMOPTUPOBAHWM U MOHTaxe, Harpysky OT
Macchbl 3eMEHTOB crefyeT npuHMMaTb € KOIMMLMEHTOM AUHAMUYHOCTW,
paBHbIM:

1,60 - npn TpaHcnopTMpoBaHUM,
1,40 - npv nogbEME N MOHTaXe.

[onyckaetca npuHumaTb Gonee HU3KkMe, OBOCHOBaHHblE B YCTaHOBMEHHOM

nopsigke, 3Ha4yeHnst KO3MPULNEHTOB ANHAMUYHOCTH, HO He Hmke 1,25.

5.1.7 TMpn pacyetax GETOHHbIX W Xene3obeTOHHbIX KOHCTPYKUUIA credyet
Y4UTbIBATb OCOGEHHOCTN CBOMUCTB pasfnyHbIX BUOOB 6eTOHa U apMaTypbl, BMMSIHUS
Ha HUX XapaKTepa Harpy3ku W OKpyxawluel cpefbl, CnocoboB apMupoBaHus,
COBMECTHOCTb paboTbl apmatypbl M 6GeToHa (MpyM HanmMuum W OTCYTCTBUM
cuenneHust apmatypbl ¢ GETOHOM), TEXHOMOTMIO M3rOTOBMEHUSI KOHCTPYKTUBHbIX
TUMOB >Xene3006EeTOHHbIX 3NIEMEHTOB 34aHWI 1 COOPYXXEHUI.

5.1.8 PacuyeT npenBapuTEnbHO — HanpshKEHHbIX — KOHCTPYKUWA — criegyet
npousBOAWTb C Y4ETOM HayamnbHbIX (NpegBapuTenbHbIX) — HaMpPshkeHUd 1
nedopmaumii B apmatype u GeToHe, NoTepb NPeABapUTENIbHOMO HanpsikeHust 1
ocobeHHOCTEN Nepefayn NpeaBapUTENLHOTO HanpsikeHs Ha 6eToH.

5.1.9 B MOHOMMUTHBbIX KOHCTPYKUMSX AoipkHa ObiTb obecneyeHa NpPOYHOCTb
KOHCTPYKLUM C y4€TOM pabouyyX LUBOB GETOHNPOBAHWS.
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5.1.10 MMpu pacuyete COBOPHbLIX KOHCTPYKUWMIA [omkHa ObiTb obecneyeHa
NPOYHOCTb  Y3MOBbIX U CTbIKOBbIX  COMPSDKEHUA  COOPHbIX  3MEMEHTOB,

OCYLLIECTBMEHHbIX!! NyTem coeamHeHWs CcTanbHbIX 3aKragHbIX AeTanen, BbinycKoB
apMaTypbl U 3aMOHOMMYMBAHNSI GETOHOM.

1} TekcT AOKyMEHTa COOTBETCTBYET opurvHary. - [pymeyaHne M3roToBuTess
6a3bl JaHHbIX.

51.11 Tpu pacyeTe NMOCKMX W  MNPOCTPAHCTBEHHbIX  KOHCTPYKLIWIA,
noaBepraeMblX CUMOBbIM BO3AENCTBUAM B [BYX B3aUMHO NEPneHAUKYNSPHbIX
HanpaBreHnsiX, pPaccMaTpuBalT OTAEMNbHblE, BblAEMNEHHbIE U3 KOHCTPYKLWK
NMocKMe UnnM MpOCTPaHCTBEHHblE Marble XapakTepHble 3ANIEMEHTbl C YCURMSIMU,
AeficTBylOWMMM N0 BOKOBLIM CTOPOHaM 3nemeHTa. pu HamMuun TpewmH 3Tu
yCUnnst OnNpeaensioT C Y4eTOM PacrorioKEHWst TPELLMH, XeCTKOCTWM apmMaTypbl
(oceBOI 1 TaHreHLManbHOM), )XecTKoCTW 6eToHa (Mexay TPELMHaMM 1 B TpeLLyHaXx)
N apyrmx ocobeHHocTel. Mpu OTCYTCTBAM TPELMH yeunust onpeaensioT Kak Ans
CNIOLLUHOrO Tena.

[lonyckaeTcs Npu HanuMyMuM TPeLmH onpeaensdTb YCUNus B NpeanosiokeHun
ynpyron paboTbl erne3o6eToHHOro aneMeHTa.

PacueT anemeHTOB cregyeT npov3BOAMTL MO Havbonee onacHbIM CeYeHnsM,
pacrnonoXeHHbIM MOA, YoM MO OTHOLUEHWIO K HanpaBrieHWo OeNCTBYIOLMX Ha
3MIEMEHT YCWIMIA, Ha OCHOBE pacYeTHbIX Mopernen, yyuTbiBalowmx paboty
pacTsiHyTOW apmaTypbl B TpeLmHe 1 paboTy 6eToHa Mexay TPeLLMHaMmn B YCIOBUSX
NMOCKOrO HaNpPsXEHHOrO COCTOSHUS.

5.1.12 PacyeT nMockMx M NPOCTPAHCTBEHHbIX KOHCTPYKUMWIA AonyckaeTcs
npou3BOAWTb ANA KOHCTPYKUMM B LEMOM Ha OCHOBE MeToda npederibHoro
paBHOBECUS, B TOM YuCIle C y4eTOM AedOopMUPOBAHHOTO COCTOSIHUSI K MOMEHTY
paspyLleHuns.

5.1.13 [lpu pacyeTe MacCUBHbIX KOHCTPYKLUMWW, MNOOBEPraembiX CUIIOBbIM
BO3OENCTBUAM B Tpex  B3aUMHO  MEPneHAVKYNAPHbIX — HanpaBreHusix,
paccmaTtpuBaloT OTAefbHble BbIAENEHHbIe U3 KOHCTPYKUUM Marble obbemHble
XapaKTepHble 3MEMEHTbI C YCUNUSIMU, OEeACTBYIOWMMMU NO rpaHaM anemeHTa. Mpu
3TOM YyCunusi cregyeT OMpeAensTb Ha OCHOBE NPeAnoChInoK, aHanormyHbIX
NPUHATBIM AN NNOCKUX 31ieMeHToB (cM. 5.1.11).

Pacyet anemeHTOB criefyeT Npou3BoAuTb MO Havmboree onacHbIM CeYeHUsIM,
pacnosnioxeHHbIM MoA YrfoOM MO OTHOLIEHWIO K HanpaBfieHWo AEeNCTBYIOLLMX Ha
3NIEMEHT YCWUIMI, Ha OCHOBE PacyeTHbIX MOAENeN, yunTbiBatoLyx paboty 6eToHa 1
apmartypbl B YCIOBUSIX 06 bEMHOr0 HanpsiKeHHOrO COCTOSIHUSA.

5.1.14 Onsa KOHCTPYKL|MIA CIIOXHOW KOHpMrypauum (Hanpumep,
NPOCTPaHCTBEHHBIX) KPOME pacyeTHbIX METOAOB OLIEHKU HeCyLlei cnocobHoCTH,
TPELLMHOCTOMKOCTM U AedopMaTUBHOCTA MOryT OblTb WCMOMb30BaHbl Takxe
pe3ynbTaTbl UCMbITaHNSA PU3NYECKUX MOAEenen.

5.1.15* PacyeT 1 KOHCTPyMpOBaHWE KOHCTPYKLMIA C KOMMO3WUTHOW NONMMEPHON
apmatypoii peKkomMeHAyeTCsi MPOBOAMTL MO CheuuarnbHbIM MpaBuiam € y4eTom
yKazaHui [Mpunoxenns J1*.

5.2 Tpe6oBaHusA K pacyeTy 6€TOHHbIX U Xene306eTOHHbIX
3M1eMEeHTOB MO NPOYHOCTU

5.21 PacyeT OETOHHbIX U ene3obeTOHHbIX 3MEMEHTOB MO MPOYHOCTU
Npou3BOAST:

Nno HopMarbHbIM CevyeHusaM (Npu  AeWCTBUM  U3rMBaloLLmMX MOMEHTOB U
NPOAOMbHBLIX CWM) - MO HEeMWHeWHoW AedopMauuoHHOW mogenu. [ns npocTbiX
TUMOB  Xene3oBeTOHHbIX  KOHCTPYKUWUA  (MPSIMOYrofibHOro,  TaBpOBOTO U
[BYTaBPOBOrO CEYEHU C apMaTypou, PacnorOXKEHHON Yy BEPXHEW W HIDKHEN rpaHen
ceveHust) fonycKaeTCs BbIMOMHSATL pacyeT No npeaeribHbIM YCUnmsim;

NO  HAaKMOHHLIM  CeyYeHusM (Npy  OEeNCTBUM  MOMEepeyvHbIX  cur), no
NPOCTPaHCTBEHHbIM CeYEHUsIM (Npy OENCTBUM KPYTALLMX MOMEHTOB), HAa MecTHoe
OencTBre Harpyskum (MecTHoe cxaTue, NpoAaBnvMBaHWE) - MO NpeaenbHbIM
yeumam.

PacyeT no npoYHOCTM KOPOTKMX >Kerne30DETOHHbIX 3MEMEHTOB (KOPOTKMX
KOHCOMeid 1 Opyrux SIIeMEHTOB) MPOM3BOASIT HA OCHOBE KapKaCHO-CTEpXHEBOW
Mogenm.

5.2.2 PacyeT no npovyHOCTM OETOHHbIX N Xerne3oOEeTOHHbIX 3MIEMEHTOB MO
npeaenbHbIM YCUNMSIM NMPOU3BOAAT M3 YCIIOBUS, YTO YCUITME OT BHELLHWX Harpy3ok
M BO3OENCTBUMA F B pacCMaTpMBaeMOM CEYEHUM He [OKHO NpeBblwaTb

npeaensHoro yeurmst Fuy , KOTopoe MOXeT BbiTb BOCMPUHSTO 3IEMEHTOM B 3TOM
ceYeHum

F By (5.1)
PacueT 6e TOHHbIX 371IeMEHTOB MO NPOYHOCTM

5.2.3 BeTOHHble 3MeMeHTbl B 3aBMCMMOCTM OT YCROBUA UX paboTbl u
TpeboBaHWi, NpeabsBMsSEMbIX K HUM, CrieAyeT pacCyuTbiBaTb MO HOPMarbHbIM
ceyeHusiM Mo npegernbHbIM ycunusm 6e3 yyeTa (cM. 5.2.4) urm ¢ yyetom (cm. 5.2.5)
conpoTuBIeHNs 6eToHa pacTAHYTON 30HbI.



5.2.4 be3 yyeTa conpoTuBneHnst 6eToHa pacTsIHYTON 30HbI MPOU3BOASAT pacyeT
BHELIEHTPEHHO CXaTbiX OETOHHbIX 3NIEMEHTOB MPWU 3HAYEHUsIX SKCLeHTpucuTeTa
NPOAONBLHOM CUrbl, He NpeBblLatoLmx 0,9 pacCcTOSIHUA OT LIeHTpa TSXeCTU CeveHus
0o Havboree cxaToro BofokHa. [py aTOM npefenbHoe ycunmne, KOTopoe MOXEeT
6bITb BOCMPUHATO 3MEMEHTOM, OMnpeaenstoT Mo pacyHeTHbIM COMPOTMBIIEHUAM

GetoHa CxaTuo Ky, paBHOMEPHO pacrpeferieHHbIM Mo YCIIOBHON CKaToi 30He
CEYEHUs1 C LIEHTPOM TSDKECTU, COBMAAAOLLMM C TOUKON MPUOXKEHUs MPOAOIIbHOM
CUMbI.

[na MaccuBHbIX BETOHHbIX KOHCTPYKLWIA criedyeT NpUHAMATh B CXAaToW 30He
TPEYrONbHYIO 3MIOPY HAMPsPKEHWA, HE MPEeBbILLAIWMX PACYETHOrO 3HaYeHust

conpoTvBrieHnst 6eToHa cxaTuio Ky . Mpy 9TOM 3KCLIEHTPUCUTET NPOAONLHON CUTTbI
OTHOCUTESbHO LieHTPa TSXeCTM CeveHns He AoImKeH npesblwaTb 0,65 paccTosHus
OT LieHTpa TsecTn A0 Hanboree cxxaToro BorokHa 6eToHa.

5.2.5 C y4eToM COMpOTUBIIEHNS GETOHA PacTSIHYTON 30HbI NPOM3BOASAT pacyeT
BHELIEHTPEHHO CXaTblX BGETOHHbIX 3fIEMEHTOB C 3KCLEHTPUCUTETOM MpPOLOSbHON
cvnbl, 6onbwmm ykazaHHoro B 5.2.4 HacTosLero pasaena, u3rmbaembix 6ETOHHbIX
ANeMeHTOB (KOTOpble [AOMyCKaloTCA K MPUMEHEHWI0), a TaKXe BHEeLEeHTPEeHHO
CXaTbIX 3IEMEHTOB C 3KCLEHTPUCUTETOM NPOAOSIbHOM CUIbl, PaBHBIM YKa3aHHOMY
B 5.2.4, HO B KOTOpbIX MO YCIIOBWSIM 3KCMnyaTauum He gonyckaetcs obpasoBaHue
TpewuH. Mpyu 3TOM npefenbHoe ycunue, KOTOpoe MOXEeT ObiTb BOCMPUHSITO
CeyveHneM anemMeHTa, OrnpeaensioT Kak Ans ynpyroro Tena npu MakCcumarbHbIX
pacTArMBaloWLMX HanpskeHUsIX, PaBHbIX PACYETHOMY 3HAYEHWIO COMPOTMBIIEHUS

GeToHa OCEBOMY PACTSKEHMIO Ky .

5.2.6 lMpn pacyeTe BHELEHTPEHHO CXaTblX OETOHHbIX 3MeMeHToB cregyeT
Y4UTbIBATb BIMSHWE NPOAOSBHOIO M3rnba 1 CriydaiHbiX 3KCLEHTPUCUTETOB.

PacyeT Xene3o6eTOHHbIX 3MEMEHTOB MO MPOYHOCTM HOPMAarbHbIX
ceyeHun

5.2.7 Pacuet *ene3ob6eTOHHbIX 3IEMEHTOB MO MNpeaeribHbIM YyCUnnam crnegyet
npoBOAWTL, Onpefensis npeaenbHble YCUrms, KoTopble MOryT 6GbiTb BOCMPUHATI
6eTOHOM 1 apMmaTypoii B HOPManbHOM CEYEHUM, UICXOAS U3 CIEAYIOLLMX MONOXEHWNA:

COMNpOTMBIEHNe 6ETOHa PaCTSXKEHUIO NPUHMMAIOT PaBHbLIM HYIHO;

CoMpoTMBIieHNne GEeToHa CxkaTuio MPeaCcTaBrseTCs HanpsHKeHUsIMU, paBHbIMU
pacyeTHOMY COMPOTUBIIEHUIO BETOHA CXaTWI0 U PaBHOMEPHO pacrpeneneHHbIMU
Mo YCMNOBHOW CXaTol 30He 6eToHa;

pacTsarvBaloLpe 1M CHUMAlOLLME HanpskeHust B apmaTtype NPUHMMAlOTCA He
6onee pac4yeTHOro COMPOTUBIIEHNS! PACTSXKEHMIO M CXATUIO COOTBETCTBEHHO.

5.2.8 Pacyet xene3obeToHHbIX 31EMEHTOB MO HenMHeHoW AedopMaLMOHHON
MoZenv NpPoM3BOASAT Ha OCHOBE AMarpamMmM COCcTOsiHUS GeToHa 1 apmaTypbl, ucxoast
M3 TMNOTE3bl MMOCKMX CeyeHuin. Kputepmem MpPOYHOCTU HOpMaribHbIX CEYeHWit
ABNAETCSA JOCTWXEHWE NPEeAenbHbIX OTHOCUTENbHBIX AedopMaunii B 6eToHe nnm
apmarype.

5.2.9 Tpu pacuyeTe BHELEHTPEHHO CXaTbiX >ene30beTOHHbIX 3reMeHTOB
crepyeT yuuTbiBaTb CryvaiiHblii 9KCLLEHTPUCUTET U BMUSIHWE NPOAOIIbHOIO M3rvba.

PacyeT ene3ob6eTOHHbIX 3fIEMEHTOB MO MNPOYHOCTM HAKMOHHbIX
cevyeHumn

5.2.10 PacueT ene306eTOHHbIX 3NIEMEHTOB MO MPOYHOCTM HAKIOHHbLIX CEYEHUI
Nnpou3BOANAT: MO HAKNOHHOMY CEYEHWIO Ha [EWCTBME MOMEPEYHOW CuMbl, MO
HaKINOHHOMY CEYEHUIO Ha [elcTBUE M3rMBatoLero MOMEHTa M Mo Moroce Mexay
HaKIOHHBIMW CeYEHVSIMU Ha [e/iCTBME NOMEPEYHON CUMbI.

5.2.11 MNpn pac4yeTe xene300EeTOHHOro 3fiEMEHTa MO MPOYHOCTM HAKMOHHOMo
CeyeHust Ha [eficTBME MOMePEeYHO CUIbl MpeaeribHY0 NoMNepeYHyto cuny, kotopas
MOXeT GbITb BOCNPUHSTA 31IEMEHTOM B HaKIOHHOM CEYeHWU, cregyeT onpeaenaTb
KaK CyMMy npeaenbHbIX MOMepeyHbIX Cur, BOCTPUHUMaeMbiX 6GeToHOM B
HaKMOHHOM CeYeHUM U1 MOoMepevHON apmaTypol, nepeceKatolieli HaKIoHHoe
ceyeHue.

5.2.12 Mpu pacyeTe *ene3o6eTOHHOro 3feMeHTa MO MPOYHOCTU HAKITOHHOTO
ceyeHust Ha gencTBue M3rMbalolero MoOMeHTa npefesbHbIi MOMEHT, KOTOpbId
MOXeT OblTb BOCMPUHSAT 3IEMEHTOM B HaKIOHHOM CEYEeHWW, CredyeT onpenenaTb
KaK CyMMy npeferibHblX MOMEHTOB, BOCMPUHMMAEMbIX NepeceKkatolwet HakIloHHoe
ceyeHve NpodorbHON M NMonepevHon apMaTypoi, OTHOCUTENbHO OCU, MPOXOASLLEN
yepes TOYKY NPUMOXEHNSI PABHOAENCTBYIOLLEN YCUINIA B CXXaTOW 30HE.

5.2.13 Tpu pacyeTe xenesobeToOHHOrO 3fiemMeHTa Mo nosioce  Mexay
HaKMOHHbIMW  CEYEeHVsIMM  Ha [eWCTBME MOMepeyHoOn Cunbl  npeaerbHyo
nonepeyYHyto cuny, Kotopas MOXeT OblTb BOCMpPUHSATA 3neMeHTOM, cregyeT
onpegenaTb UCXods M3 NMPOYHOCTU HaKMOHHOW GETOHHOW MOMochl, HaxoAsLencs
noA, BO3AENCTBMEM CHXUMAIOLLMX YCUMNIA BOOMb MOSOCHI U PaCTATMBAOLLMX YCUMUA
OT nonepeyvHol apMaTypbl, NepeceKkaroLLen HakMoHHYH NOsoCy.

PacueT xene306eTOHHbIX 35IEMEHTOB MO NMPOYHOCTU NMPOCTPAHCTBEHHbIX
ceyeHUn

5214 Tpu pacyeTe kerne3obOETOHHbIX 3MEMEHTOB MO  MPOYHOCTU
NPOCTPaHCTBEHHbIX CEYEeHUN npedernbHbli KPYTAWMA MOMEHT, KOTOPbIA MOXeT
ObITb BOCMPUHSAT 3MEMEHTOM, CriedyeT onpefernsTb Kak CyMMy npeaesibHbIX
KPYTSALLUMX MOMEHTOB, BOCMPUHMMAaEMbIX MPOAOSIbHON W MOMEepevHon apmaTypo,
PacrosioxXeHHOW y Kaxaow rpaHu anemeHta. Kpome Toro, criegyeT npousBOAUTb
pacyeT MO MNPOYHOCTU >Kerne3obEeTOHHOro arnemeHTa Mo 6eToHHOW norsoce,
pacnosioxXeHHOW Mexay NPOCTPaHCTBEHHLIMU CEYEHVSIMU M HaxoAsLencs nog
BO3JEVICTBMEM CXUMAIOLLMX YCUIMIA BAOMb NOMOCHI U pacTArMBatoWLMX YCUMnA OT
nonepeYHon apMaTypbl, NepecekaroLLei nosocy.

PacueT xene3o6eTOHHbIX 3/IeMEHTOB Ha MeCTHOe AelCTBUEe Harpy3ku



5.2.15 Tlpn pacuyeTe xene3obETOHHbIX 3NEeMEHTOB Ha MeCTHoe cxaTve
npeaernbHy CXMALOLLYH0 CUMy, KoTopasi MOXeT ObiTb BOCMPUHSATA 3NEMEHTOM,
crnegyeT onpedensTb WUCXodst U3 conpoTuereHuss 6eTtoHa npu  06beMHOM
HanpsXKeHHOM COCTOSIHUM, CO3[4aBaEMOM OKpYXaloLmm GEeTOHOM M KOCBEHHOMN
apmartypoli, ecnv OHa yCTaHoBMeHa.

5.2.16 PacuyeT Ha npoaaBnvBaHve Npou3BOAST ANS NIOCKUX Xene3obeToHHbIX
3M1EMEHTOB (NSUT) NpU AEWCTBUM COCPEAOTOYEHHBIX CUMbl U MOMEHTA B 30HE
npogasrmBaHus. [lpegenbHoe ycunve, KOTOpoe MOXeT ObiTb  BOCMPUHSATO
Xene3obeTOHHbIM 3NIEMEHTOM NP MPOAABMMBAHUW, CrieAyeT OnpefensTb Kak
CyMMy npefernbHbIX YCUIMiA, BOCIPUHUMaeMbIX 6ETOHOM 1 MonepeyHo apmaTypoi,
pacronoXxeHHo B 30HE NPOAABMMBAHUS.

5.3 Tpeb6oBaHUsA K pacyeTy Xene3o6eTOHHbIX 3/IeMEHTOB
no o6pasoBaHUIO TPELMH

5.3.1 PacuyeT xene3obeToHHbIX 3MEMEHTOB MO 00pa3oBaHWI0 HOpManbHbIX
TPEWMH MpOM3BOASAT MO  NpeaenbHbIM — YCUMMSM — WNM MO HEeNMHERHoW
nedopmauunoHHoi  mogenu. PacyeT no 06pasoBaHUO  HAKMOHHbLIX  TPELLWH
Npon3BOASIT NO NpeAerbHbIM YCUMUSM.

5.3.2 PacuyeT no o06pa3oBaHUiO TPELMH Xere300ETOHHbIX 3fIeMEHTOB Mo
npeaernbHbIM YCUNMsiM MPOU3BOAST U3 YCIOBUS, MO KOTOPOMY YCUNME OT BHELLHWX
Harpy3ok 1 BO3AENCTBUIA F B pacCcMaTpuBaeMOM CEYEHUN He AOIDKHO NpeBbILaTh

NPEenenbHOro Yeurns Fye yii , KOTOPOE MOXET BbiTb BOCMIPUHSITO Kere306eTOHHBIM
31IEMEHTOM NPY 06PA30BaHNM TPELLMH.

Rl Fcrc,uii . (5.2)

5.3.3 MNMpepnenbHoe ycunve, BOCMPUHUMAEMOe Xerne306eTOHHbIM 3fieMEeHTOM Npu
o6pasoBaHMM HOpMaribHbIX TPELWMH, crieayeT onpefensTb MUCXoas M3 pacyeTa
»ene3o6eTOHHOro arieMeHTa Kak CMoLLHOMo Tena ¢ y4eToM ynpyrx AedopmaLimii B
apmaTtype ¥ Heynpyrux Aedopmauuii B pacTsHyTOM M cxatom OeToHe npu
MaKCUMarbHbIX HOpMaribHbIX PacTArMBaOLMX HanpshkeHUsX B GETOHe, paBHbIX

pac4YeTHbIM 3Ha4YeHUAM COnpoTUBIIEHUA 6eToHa OCEBOMY PaCTAXEHUNIO Rb{,ser .

5.3.4 PacyeT xene3obeTOHHbIX 3reMeHTOB Mo 06pa3oBaHUi0 HOpManbHbIX
TPEWMH MO HenMHENHON [edopMaLMOHHON MOAENM MpPOU3BOASIT Ha OCHOBE
AvarpaMMm COCTOSIHUSI apmaTypbl, PacTsHYTOro M cxatoro 6eToHa u rvnotesbl
Nrockux ceveHun. Kputepuem o6pa3oBaHUs TpeWMH SIBSIETCS OOCTUXKEeHUe
npeaenbHbIX OTHOCUTENbHbBIX AedopmaLinii B pacTsHyToM 6eToHe.

5.3.5 lMNpegenbHoe ycunne, KOTOpoe MOXET BbiTb BOCMPUHSITO Xene306eTOHHbIM
3NIEMEHTOM Mpy 06pa3oBaHMM HAKITOHHbIX TPELWH, CriedyeT onpeaensiTe UCXOAs U3
pacyeTta xene3obeTOHHOro afieMeHTa Kak CrOWHOMo ynpyroro Tena v Kputepus
NPOYHOCTU BETOHA NPU NIIOCKOM HanpsXXeHHOM COCTOSIHUN "CxaTne-pacTsikeHne".

5.4 Tpeb6oBaHUsA K pacyeTy Xene3o6eTOHHbLIX 3JIeMEHTOB
Mo pacKpbITUIO TPELUH

5.4.1 Pacuer xene3o0eTOHHbIX 3MEMEHTOB NPOM3BOASAT MO  PACKPbITUIO
pasnuMyHoro Bupa TPeWMH B Tex Cryyasx, KOmja pacyeTHas npoBepka Ha
obpasoBaHne TPeLLMH NoKa3sbiBaeT, YTO TPeLWHbI 0bpasytoTcs.

5.4.2 PacyeT Mo packpbiTUIO TPELWMH MPOM3BOAAT U3 YCMOBMS, MO KOTOPOMY
LUIMPUHA PacKpbITUSt TPELLMH OT BHELLHEN HarpyskW ... HE JObKHA NPEBOCXOAUTH

npegenbHO A0NYCTUMOrO 3HAYEHNST LLMPUHBI PACKPBITUA TPELWMH & cpe uijs -

& Lopeult - (53)

I:zli:?‘li:

5.4.3 LLInpuHy packpbITUsi HOpMarbHbIX TPELLWH ONpeaensitoT kak Npou3BeneHne
CpenHMX OTHOCUTENbHBIX AedopMaLuin apMaTypbl Ha ydacTke Mexay TpeLyHamm 1
ONMHBI 3TOro yvacTka. CpefHve oTHocUTenbHble AedopMauny apMmaTypbl Mexay
TpewmHamy OnpeaensioT ¢ yd4eToM paboTbl pacTsHyToro OeToHa Mexay
TpewmHamu. OTHocUTENbHbIE AedopMaLn apMaTypbl B TpELLWHE ONpeaensioT n3
YCIMOBHO YMPYroro pacyeta >ene3obeTOHHOTro 3fieMeHTa € TpewuHamu C
MCnonb3oBaHNMEM  MPUBEAEHHOrO  Moayns  Aedopmauuy  oxatoro  6eToHa,
YCTaHOBMEHHOTO C YY4ETOM BUSHUS Heynpyrux AedopmMaLmii 6eToHa CxaTomn 30HbI,
WM NO HenmHenHon AedopMaunoHHO Moaerm. PaccTosHne mexay TpewmHamm
onpeensoT U3 yCroBusi, MO KOTOPOMY Pa3HOCTb YCUIUIA B NPOAOSbHON apMaType
B CEYEHUM C TPELLMHON U Mexay TpelyHamm JomkHa ObiTb BOCMPUHSATA YCUIMSAMU
cLienneHuns apmaTypbl ¢ 6eTOHOM Ha ANVHE 3TOro yYacTka.

LUnpuHy pacKpbITUs HOpMarbHbIX TPELWMH creayeT onpepenstb C y4eTom
XapakTtepa OeNCTBUSI Harpy3ku (MOBTOPSIEMOCTW, ANMWUTENbHOCTM U T.N.) M BuAa
npodmnsa apmarypbl.

5.4.4 MpenenbHo OOMYCTUMYIO LUMPWHY PAaCKPbITUS TPELMH e CREAyeT
yCTaHaBMMBaTb MCXOAS! U3 3CTETUMECKMX COOBpaxeHuin, Hanmums TpeboBaHuin K
NPOHNLLAEMOCTU KOHCTPYKLIWIA, @ TaKXe B 3aBUCMMOCTY OT ANUTENbHOCTU AECTBYS
Harpyskv, Buaa apMaTypHOW CTanu U ee CKITOHHOCTW K Pa3BUTMIO KOppo3un B
TpeuwmHe (c yyetom CI1 28.13330).
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5.5 Tpeb6oBaHusA K pacyeTy Xene3o6eTOHHbIX 3JIeMEHTOB
no gecgopmaumam

5.5.1 PacyeT xene3obeToHHbIX 3IEMEHTOB Mo AedopmaunsiM Npou3BOAST U3

YCIOBUSI, MO KOTOPOMY MPOrMbbl UM NEPeMELLEHUsI KOHCTPYKLMiA f OT AeicTeus
BHELUHEN Harpysku He [OIDKHbl MPEBbIWATb NPEAEribHO AOMYCTUMbIX 3HAYEHWI

Nporm6oB WM NepeMeLLIEHNA s -
J & (5.4)

5.5.2 Mpornbbl Mn nepemMeLLeHns xene3obeToHHbIX KOHCTPYKLMIA ornpeaenstoT
no obwyM npaBunam CTPOUTENbHOW MeXaHUKUM B 3aBUCMMOCTU OT M3IMOHbIX,
COBUrOBbIX W OCeBbIX [AedOPMALMOHHBIX XapaKTEPUCTUK  kene300eTOHHOro
afemMeHTa B CEYEHWSIX MO ero ANvHe (KpUBM3Ha, Yribl casura u 1.4.).

5.5.3 B Tex cnyyasix, korga nporubbl xene3obeToHHbIX 311EMEHTOB B OCHOBHOM
3aBUCAT OT W3MOHbIX Jedopmauunii, 3HadeHus nporMboB onpenensT no
KPVBM3HAM 3JIEMEHTOB WM MO XXECTKOCTHBIM XapaKTepucTuKam.

KpuBu3Hy >kene3obeToHHOro anemMeHTa OnpeaenstoT Kak 4acTHoe neneHus
n3rnbaroLLero MOMeHTa Ha XeCTKOCTb >ene30beTOHHOro ceveHns npu narmbe.

XKecTkoCcTb  paccMaTpuMBaeMoro CeYeHust  ene3obeTOHHOro  anemMeHTa
onpeensoT No o6LLMM NpaBuiam ConpoTUBMEHUsI MaTepuraroB: A1 cedeHus 6e3
TPEWMH - KaK Ansi YCMOBHO YMNPYroro CHSIOWHOrO 3fieMeHTa, a Aff CeYeHust C
TpewmHamy - Kak Ans YCMOBHO YMPYroro 3fieMeHTa C TpewyHamu (npuHumasi
NVHENHYI0 3aBUCUMOCTb MEXOY HanpsbkeHusMu u  aedopmauusmu). BrvsiHve
Heynpyrux gedopmauuini 6eToHa y4uTbIBAOT C MOMOLLBIO NPUBEOEHHOTO MOAYIS
nedopmauuin 6eToHa, a BinsiHne paboTbl pacTsiHyToro 6eToHa mexay TpeLwHaMy -
C NOMOLLIO NpUBEAEHHOro MOAYIsA AedopMaLnin apmaTypbl.

Pacyetr pedopmauuini xene3obeTOHHbIX KOHCTPYKLUMA C  Y4EeTOM TPeLmH
Npou3BOAST B TEX Cry4asix, Kora pacyeTHasi MpoBepka Ha obpasoBaHve TpeLmH
nokasblBaeT, YTO TpeLLwHbl 06pa3ytoTcsi. B NpoTVBHOM Crydae Npou3BoAsiT pacyeT
nedopmauuin kak Ans xene3obeToHHOro anemeHTa 6e3 TpeLwH.

KpuBusHy n npoponbHble AedopManim xene3obeToHHOro afneMeHTa Takxe
onpeaensioT No HenuMHerHon AedopMauMoHHON MOoAeny ucxogs M3 ypaBHEHUN
pPaBHOBECUSI BHELUHUX W BHYTPEHHWX YCWUIMIA, OEWCTBYIOLMX B HOpMasibHOM
CeYeHUn anemMeHTa, rMnoTesbl MIIOCKMX CeYeHWUI, Auarpamm COoCcTosiHUS 6eToHa u
apmartypbl U cpefiHvx AedopMaLinii apMaTypbl MeXay TpeLLMHamM.

5.5.4 PacueT gedopmaunin xene3obeToHHbIX 3NIeMEHTOB CrieayeT Npov3BOAUTL
c y4eTom OnUTENbHOCTU nevncTeus Harpys3ok, yCTaHaBnMBaeMbIX
COOTBETCTBYIOLLYMMN HOPMATUBHBIMU JOKYMEHTaMM.

Mpu BblMMCHEHWM NPOMMGOB XECTKOCTb Y4acTKOB 3fieMeHTa crepyeT
onpegenaTb C Y4eTOM Haruyusi UM OTCYTCTBUSI HOPMarbHbIX K NPOAONbHOW OCH
aneMeHTa TPELLWH B PacTSIHYTOW 30HE UX CeYeHUs.

5.5.5 3HayeHuss npefdenbHO AOMYCTUMbIX AedopMauuii  MpUHUMalOT B
COOTBETCTBMM C ykasaHusmMn 8.2.20. Mpu OeNCTBAM MOCTOSIHHBIX W BPEMEHHbIX
OIUTENbHBIX U KPaTKOBPEMEHHBIX Harpy3ok NporuG xene3o6eTOHHbIX 3NIEMEHTOB
BO BCEX Clyyasx He JorkeH npesbiwatb 1/150 nponeTa u 1/75 Bbineta KOHCOMMU.

6 MaTtepuanbl onsa 6eTOHHbIX U
Xene3o06eTOHHbIX KOHCTPYKLIMA

6.1 BeToH

6.1.1 [Ons GeToHHbIX W >Xene3obeTOHHbIX KOHCTPYKLUIA, MPOEKTUPYEeMbIX B
cooTBeTCTBMM C  TpeboBaHMAMM HAcTOsILEro CcBoda npaswn, cregyet
npeaycMaTpmBaTh KOHCTPYKLMOHHbIE GETOHbI:

TSDKESbIV cpeaHen notHocTh oT 2200 fo 2500 ki/M3 BKIIOUYUTESBHO;

MESKO3EPHUCTbIN cpeaHen nrotHocTy ot 1800 o 2200 kr/m3 ;
NEerkun;

AYEUCTbIN;

HanpsratLLmin.

6.1.2 Tpu nNpoekTUpoBaHWM OETOHHbLIX W Xene3obeTOHHbIX COOPYXeHUA B
COOTBETCTBUN C TpeGOoBaHUAMU, NPeabsSBNEHHBIMUA K KOHKPETHBIM KOHCTPYKLIUSIM,
[OMKHbI OblTb yCTaHOBMEHbI BUA OGETOHa M ero HopMmupyemble MNokasaTerm
kadecTBa (COCT 25192, FOCT 4.212), KOHTpOnMpyeMble Ha NPOM3BOACTBE.
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6.1.3 OCHOBHbIMA HOPMUPYEMbIMWU W  KOHTPONMMPYEMbIMW  MoKasaTensamm
kayecTBa 6€TOHa ABMAOTCS:
Kracc no NPOYHOCTM Ha cxaTve 7 ;

Kriacc Mo NpoYHOCTM Ha OCEBOEe pacTskeHue 5y ;
Mapka o MOpPO30CTOMKOCTU F ;

Mapka Nno BoAoHenpoHuLaemMocTu i ;

MapKa Mo cpeaHeit NoTHOCTN 1 ;

MapKa Mo CamMOHaNPsHKeHNIo < .

Knacc 6GeToHa MO NpOYHOCTM Ha Cxatue B COOTBETCTBYET 3HAYEHUO
KybvkoBol npoyHocTM 6GeTtoHa Ha cxatve, MMa, c obecnedeHHocTblo 0,95
(HopmaTuBHas KybrkoBasi MPOYHOCTb).

Knacc 6eToHa MO MpOYHOCTM Ha OCEBOe pacTsikeHWe H; COOTBETCTBYET
3HaYeHUI0 NPOYHOCTM BeToHa Ha oceBoe pacTsbkeHve, MMa, ¢ obecrneveHHOCTbIO
0,95 (HopmaTuMBHas NPoYHOCTbL GeToHa).

[onyckaeTca NpyHUMaTh MHOe 3HauyeHue 0BecneyeHHOCTU MPOYHOCTM GeToHa
Ha CXaTvie U OCEBOE PacTsPKEHVE B COOTBETCTBUM C TPEGOBaHUSMY HOPMATUBHBIX
[OKYMEHTOB 1151 OTAEMbHbIX CreLmanbHbiX BULOB COOPYXEHUIA.

Mapka 6eToHa N0 MOPO30CTOMKOCTU F COOTBETCTBYET MUHUMArbHOMY YuCIy
LIVKIOB MEPEMEHHOTO 3aMOPaXVBaHWsl U OTTauBaHusl, BbiAEpKBAaEMbIX 06pa3LoM
Npu CTaHAAPTHOM UCTIbITAHWW.

Mapka 6eToHa no BOAOHENPOHUL@eMocTn ¥ cooTBETCTBYET MaKCUMarbHOMY

3HaYeHUIo AaBneHns Bogbl (B MMa-10-1), BbiaepxvBaeMomy 6eTOHHBIM 06pasLom
npwv UCNbITaHWW.
Mapka 6eToHa no cpefHen NOTHOCTU I} COOTBETCTBYET CpeAHEMY 3Ha4YEHUI0

06beMHol Maccbl 6eToHa (Kr/m3 ).

Mapka Hanpsiratowiero 6eToHa MO CcaMoHanpshkeHUo npeacTasnser cobon
3HayeHve npedBapuUTerlbHOTO HanpshkeHust B GeToHe, MMa, cosgaBaemoro B
pesyrnbTaTe ero pacluMpeHusi Npy KoadmuneHTe NpoaoNbHOMO apMUpoBaHUs H =
0,01.

Mpy HeOBGXOAMMOCTY yCTaHaBMMBAKOT AOMONHUTESNbHBLIE NMOKa3aTeny kayecTea
6eToHa, CBsi3aHHble C  TEMNMOMPOBOAHOCTbI,  TEMMEPaTYPOCTOWKOCTbLIO,
OTHECTOMKOCTb, KOPPO3WMOHHOW CTOMKOCTbIO (kak camoro 6eToHa, Tak u
Haxodsleca B HeM apmaTypbl), Ouorornyeckoi 3aumTon M C  APYrMMuK
TpeboBaHuAMM, NpeabsBRsieMbiMU K KOHCTPYKUMK (CM 50.13330, CI1 28.13330).

Hopmupyemble nokasatenu kavectBa GeToHa [orpkHbl OblTb oBecneveHsb
COOTBETCTBYIOLLWMM TMNPOEKTUPOBaHWEM cocTaBa 6eToHHOW cmecu (Ha OcHoBe
XapaKkTepucTuk matepuanoB ansi 6etoHa u TpeGoBaHWii K GETOHY), TexHorornewn
NpUroTOBrEHNs] GETOHHOM CMEcM U NPOM3BOACTBA OETOHHbIX paboT npu
N3roTOBMEHUN  (COOPYXEeHWUN) OeTOHHbIX U Xene300EeTOHHbIX  u3genuin 1
KOHCTpYKUMA.  Hopmupyemble — nokasaterm  kayecTBa OeTOHa  JOSDKHbI
KOHTPOIIMpOBAaTbLCS Kak B MpoLiecce Npov3BoAcTBa paboT, Tak U HENMOCPEACTBEHHO
B U3rOTOBJIEHHBLIX KOHCTPYKLIMAX.

Heobxogumble HopMupyemble nokas3aTenu kadecTBa 6eToHa criegyeT
yCcTaHaBMMBaTb Npu NPOEKTUPOBaHUM GETOHHbIX U Xerne306eTOHHbIX KOHCTPYKLIWIA B
COOTBETCTBMM C pPacyeToM W YCIIOBWUSIMU U3TOTOBSIEHWST W 3KChnyaTauum
KOHCTPYKLWIA C Y4ETOM PasnuyHbiX BO3AENCTBUIA OKPYKAIOLLEW CPefbl U 3aLMTHBIX
CBOWCTB 6ETOHA MO OTHOLLEHUIO K MPUHSITOMY BUAY apMaTypbl.

Knacc 6eToHa no npoyHOCTW Ha cxaTue B Ha3HayalT AN BCeX BUOOB
6ETOHOB U KOHCTPYKLIWIA.

Knacc 6eToHa no Npo4YHOCTM Ha OCEBOE PaCTsKeHWe £, HaszHayaloT B Criyyasix,
KOi@ 9Ta XapaKTepucTvka WMeeT [NaBeHCTBYLee 3HayeHue B paboTe
KOHCTPYKLWW U €€ KOHTPOIMPYIOT Ha NMPOV3BOACTBE.

Mapky 6eToHa MO MOPO3OCTOMKOCTU F Ha3Ha4aloT [Ansi KOHCTPYKLMA,
noaBeprarLLMXca BO3AENCTBIIO NEPEMEHHOO 3aMOPaXVIBAHNS U OTTavBaHWS.

Mapky GeToHa Mo BOAOHenpoHWLaeMocTu ¥ HasHayaloT Ans KOHCTPYKLMMA, K
KOTOPbIM MPeAbsBSAT TPe6OBaHUSA MO OrpaHNYEeHNI0 BOAOMPOHULLGEMOCTMU.

Mapky 6eToHa nO caMoHanpsikeHulo HeobxoaMMOo  HasHayaTb  Ans
CaMOHanpsPKEHHbIX KOHCTPYKLMIA, KOma 9Ty XapakTepUCTUKY Y4YWUTbIBaOT B
pacyeTe 1 KOHTPONMPYHOT Ha NPOV3BOACTBE.

6.1.4 [na ©OeTOHHbIX W  >Xene3obeTOHHbIX  KOHCTPYKUWA  crnepyeT
npegycmatpmBatb OETOHbl CrReaylouyx KrnaccoB W MapoK, NPUBEAEHHbIX B
Tabnmuax 6.1-6.6.

Tabnuua 6.1

BeToH Knaccbl Mo Npo4YHOCTU Ha CxaTue

Tskenbln 6eToH B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30;
B35; B40; B45; B50; B55; B60; B70; B80; B9O;
B100

Hanpsratowmn 6eToH B20; B25; B30; B35; B40; B45; B50; B55; B60;
B70

Menko3epHUCTbIN 6eToH

rpynn:
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A - €CTEeCTBEHHOro
TBEpPAEHNA unm || B35; B40
NOABEPrHyThIN Tennosown
obpabotke npwu

aTMocdepHOM AaBreHn

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

B -
aBTOKIaBHON 06paboTke

noABEeprHyThI

B60

B15; B20; B25; B30; B35; B40; B45; B50; BS55;

Jlerkuin  6eToH  Mapok
cpefHei NNoTHOCTY:

no

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

AvencTbii  6eTOH npu ABTOKNABHbLIN HeaBToknaBHbI
mMapkax Mo  cpepHei

MIOTHOCTH:

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

Mopu3oBaHHbIN  GETOH npu
cpegHen

mapkax no
MIOTHOCTU:

D800, D900, D1000

B2,5; B3,5; B5

D1100, D1200, D1300

B7,5

D1400

B3,5; B5; B7,5




Mpumeyanne - B HacTosileMm cBoAde nNpaBwn TepMUHbl "merkuii 6eTtoH" wu
"Nnopn3oBaHHbIN  BETOH" WCMOMb3YTCS COOTBETCTBEHHO Ans 00603HaveHus
nerkoro 6eToHa NMOTHOM CTPYKTYpPbl U NIerkoro 6eToHa NopM3oBaHHON CTPYKTYpbI
(co cTeneHblo nopusauum cebie 6%).

Tabnumua 6.2 - Knaccbl 6eToHa no NpovHOCTY Ha OCEBOE PacTshKeHve

BeTtoH Knacc npo4HOCTM Ha oceBoe pacTsxeHue
Tewenei, HanpATaIoA, By 08; By1.2; By1.6; Be2,0; B;24; B28; B;3Z;
MEeIKO3EPHUCTbIN GETOHBI

By3.6; Bed0

Jlerkuii 6eToH

B;0.8; B;1,2; By18; B;2,0; B;24; By 2,8 B; 3.2

Tabrnumua 6.3 - Mapku 6eToHa No MOpo30CTONKOCTH

BeToH

Mapku no MOpo30CTOMKOCTH

Tskenbl, Hanpsiralowmi 1
MEIKO3EPHNUCTbIN GETOHbI

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

Jlerkuii 6eToH

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

AyencTbin U NOPU3OBAHHLIN
6eToHbI

F15; F25; F35; F50; F75; F100

Tabnuua 6.4 - Mapku 6eToHa no

BOAOHENPOHULLAEMOCTH

BeToH Mapku no BoAONpOHUL,aeMOCTH
Tspxkenbii, menkosepHucTbivi || W2; W4; W6; W8; W10; W12; W14; W16;
6eTOHbI W18; W20

Jlerkuin 6eToH

W2; W4; W6; W8; W10; W12

obecneumBaeTcs He Hke W12

I'Ipvlmeanme - Ona Hanpdarawwlero 6eToHa Mapka no BOAOHENPOHULLaeMOoCTU

1 B NPOEKTax MOXET He yKa3blBaTbCA.

Tabrnmua 6.5 - Mapku 6eToHa no

cpen Hen NNoTHOCTKH

BeTtoH

Mapku no cpeaHel NoTHOCTH

Jlerkuii 6eToH

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

AyencTbit 6€TOH

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

Mopu3oBaHHbI 6eToH

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

Tabnuua 6.6 - Mapku 6eToHa no

CaMOHanpsXeHno

BeTtoH

Mapkun no camoHanpsixeHuo




Hanpsiratowmin 6eToH 5,06

Sp4_

pD,S; Sp1; Sp1,2; Sp1,5; SPQ; SP3;

6.1.5 TpoekTHbIN BO3pacT OeTOHa, T.e. BO3pacT B KOTOPOM OETOH [OSbKeH
npuobpecTn Bce HOpMUPYeMble AMst Hero rnokasaTerny KavyecTBa, HazHavalT npu
NPOEKTUPOBaHWN, UCXOAS U3 BO3MOXHbIX peasibHblX CPOKOB  3arpyxeHus
KOHCTPYKLMIA  MPOEKTHbIMW  Harpy3kamu, C Yy4eToMm crnocoba Bo3BedeHus
KOHCTPYKLMIA 1 ycrioBuin TBepaeHust 6eToHa. Mpu oTCyTCTBUMM 3TUX AaHHBIX Knacc
6eToHa ycTaHaBMMBalOT B NPOEKTHOM Bo3pacTe 28 cyT.

3HayeHne HOpMMpPYEMbIX OTMYCKHOW W MepeaaToyHOM NpoYHOCTU GeToHa B
anemeHTax COOPHbIX KOHCTPYKUWIA criedyeT HasHavaTb B cooTBeTcTBuM ¢ [OCT
13015 n cTaHgapTamm Ha KOHCTPYKLMM KOHKPETHbIX BUAOB.

6.1.6 [Ins >xene306eTOHHbIX KOHCTPYKLMIA cCrieayeT NpuMeHsTb knacc 6eToHa no
NPOYHOCTM Ha CxaTue He Hke B15.

[ns npeaBapuTENbHO HaNPSPKEHHbIX Kene306eTOHHbIX KOHCTPYKUMIA Kracc
6eToHa Mo MPOYHOCTU Ha CxaTue crnepyeT NMPUHMMaTh B 3aBUCKMMOCTM OT BUAA U
Kracca Hanpsiraemol apmaTypbl, HO He Hibke B20.

MepenatoyHylo MpoyHoCTb GeToHa Rz,p (NpoYHOCTb GETOHa K MOMEHTY ero
06xaTusl, KOHTpoONMpyemMasi aHarnoMM4Ho Krnaccy 6eToHa No MPOYHOCTM Ha cxaTtue)
cnepyeT HaszHavaTb He MeHee 15 MlMa n He meHee 50% npuHATOro knacca 6eToHa
Mo MPOYHOCTM Ha CXaTme.

6.1.7 Mernko3epHucTbln 6GeToH 6e3 cneumansbHOro  3KCNepUMEHTarnbHoOro
06oCHOBaHUA He [J0MnycKaeTcs NPUMEHATb ANs Xene3o0eTOHHbIX KOHCTPYKLWA,
NofBepraroLLMXCs BO3AENCTBUIO MHOTOKPATHO MOBTOPSIIOLLENACS Harpy3ku, a Takxe
ONS NpeaBapuTenbHO HaMPsXeHHbIX KOHCTPYKLUWA MporeToM cBbiwe 12 M npwu

apM1poBaHUM NMPOBOJIOYHON apMaTypoi knaccos E | Bp nk.

Knacc menkosepHucToro 6eToHa no NPpoYHOCTU Ha Cxatue, NPUMEHAEMOro A
3aWwmThl OT KOppo3wn W obecnedeHust cuenneHuss ¢ 6GeTOHOM Hanpsiraemow
apmartypbl, PacnosioXeHHOM B Nasax U Ha NOBEPXHOCTU KOHCTPYKLIUK, [OIKEH ObIThb
He Hwke B20, a Ana MHbEKL UM KaHarnoB - He Hke B25.

6.1.8 Mapky 6eToHa Mo MOPO30CTOMKOCTU CreayeT HasHayaTb B 3aBUCMMOCTMW
oT TpeboBaHWiA, NpeabsBNSEMbIX K KOHCTPYKLMSM, pexuMa uX aKCniyatauum u
YCIOBWIA OKpyXatoLLeii cpeabl cornacHo CI 28.13330.

[INs Hag3eMHbIX KOHCTPYKLMIA, NoABepraeMbix aTMOCepHbIM BO3AENCTBUAM
OKpYXaloLLen cpefbl MpU pacyeTHOW OTpULATENbHOM TemnepaType HapyHoro
BO34yXa B X0nofHbi nepuog ot MuHyc 5°C go muHyc 40°C, npuHUMarOT Mapky
6eToHa no Mopo3ocTolkocTn He Hwke F75. lMpu pacuyeTHol Temnepatype
Hapy»HOro Bo3ayxa Bbille MUHyC 5°C Ansi HaA3eMHbIX KOHCTPYKLMIA MapKy 6eToHa
Mo MOPO30CTOWMKOCTU HE HOPMUPYHOT.

6.1.9 Mapky 6eToHa N0 BOAOHEMNPOHMLAEMOCTM CcredyeT Ha3HayaTb B
3aBMCUMOCTM OT TpebGoBaHUi, NPEAbSBRASEMbIX K KOHCTPYKUMSIM, pexuma ux
3KCNyaTaLum 1 yCroBuWii OKpyxatoLLen cpeabl cornacHo CI28.13330.

[ins Haa3eMHbIX KOHCTPYKLMIA, NoABepraeMbix aTMocepHbiM BO3LENCTBUAM
npy pacyeTHOW OTpULIATENbHON TeMnepaType HapyKHOro BO3fyXa Bbille MWHYC
40°C, a Takke AN HapyXHbIX CTEH OTannMBaeMbIX 34aHui Mapky GeToHa no
BOJOHENPOHULLAEMOCTH HE HOPMUPYIOT.

6.1.10 OCHOBHbIMX MPOYHOCTHBIMM XapakTepucTukamn 6eToHa sBRsHOTCA
HOPMaTWBHbIE 3HAYEHMS:

CONPOTVBIEHNs1 GETOHA OCEBOMY CXaTWIO Rj p ;

CONPOTVBIIEHNs: GETOHA OCEBOMY PACTSKEHNIO Riy y .

HopmaTvBHble  3Ha4yeHust  COMpOTMBIIEHWS GEeToHa OCeBOMY  CXaTuto
(NpM3MeHHass MPOYHOCTb) WM OCEBOMY pPaCTsSHKeHMIO (NpW HasHayeHWn knacca
6eToHa Ha NPOYHOCTb Ha cXaTue) MPUHUMAKT B 3aBMCUMOCTU OT Kracca 6eToHa
Mo NPOYHOCTM Ha cxaTue E cornacHo Tabnuue 6.7.

Tabnuua 6.7
Bun BeTtoH N .
HopmatvBHble conpoTueneHust 6etoHa £y, Riin, MMa, U pacyeTHble CONPOTUBIEHNs BETOHa ANs NPeAerbHbIX COCTOSHWIA BTOPOW
rpynnbl R see U Rigg s , MMa, Npy knacce GeToHa N0 NPOYHOCTY Ha CxaTue
B1,5||B2 ||B2,5||B3,5||B5 ||B7,5|B10|[B12,5|B15 ||B20 ||B25 ||B30 ||B35 ||B40 || B45 ||B50 || B55 || B60 || B70 ||B80 || B0 || B100
Cxatune Tsxensin, || - - - 2,7 |[3,5 (|55 ||7,5 ||9,5 11 15 |[18,5|(22 ||25,5||29 |32 (|36 |[39,5|(43 |[50 (|57 |64 |71
oceBoe MesKo-
(Npn3mMeHHasi || 3epHUCTbIN
NPOYHOCTbL) (1 Hanpsi-
R, " raloLmmn
n
Rb,ser
Jlerkuin - - 1,9 (2,7 [[3,5 |55 |[7.,5 ||9.5 11 ||15 || 18,5|[22 |[25,5(29 |- - - - - - - -
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Avenctor |14 11,9 |24 |33 |46 |69 |90 ([10,56 | 11,5]- - - - - - - - - - - - -

Pactsenue || Tsxkensin,
0 C e B 0 e | Menko-

0,390,55(0,70(0,85(1,00 |/1,10{1,35([1,55([1,75(/1,95|/2,10{/2,25|(2,45(/2,60|/2,75]| 3,00/ 3,30 3,60 || 3,80

3€pHUCTbIN
Rt " || v wanps-
Rb!,ser raroLymn
Jlerkwni - - 0,29 (0,39 ([0,55//0,70 ||0,85([ 1,00 |[1,10]/1,35|[1,55]|1,75{|1,95(2,10f - - - - - - - -

Avenctoint || 0,22 (10,261 0,31 |/0,41 |10,55(0,63 |0,89(1,00 | 1,05] - - - - - - - - - - - - -

Mpymeyanns
1 3Ha4eHus1 ConpoTMBIIEHUI NpUBEEHbI A4S suencToro 6eToHa cpeaHen BnaxHocTbio 10%.
2 ina menkosepHUcToro 6eToHa Ha necke ¢ Moayrnem KpynHocTu 2,0 n MeHee, a Takxe A5 nierkoro 6eToHa Ha Mefnikom NopuUCTOM 3anonHUTENe 3HaYeHUs! PacHETHbIX

CONPOTMBIEHNI Rbf,;q s Rbf’sgr crnegyeT NpYHUMAaThb C YMHOXEHWeM Ha koaddpmuueHT 0,8.

3 [insl nopu3oBaHHOro GEToHa, a Takke AN Kepam3uTONepnMTo6eToHa Ha BCMy4eHHOM MEprMTOBOM MecKe 3HaYeHWsi pacyeTHbIX COMPOTUBREHUA Rpin, Rprser
crieqyeT NpuHUMAaTh Kak Ans nerkoro 6eToHa ¢ yMHOXeHMeM Ha koaddmumeHT 0,7.

4 [1na HanpsiratoLero 6eToHa 3HaYeHns Rb{,n s Rb{’sgr crnepyeT NPpUHMMAaTh C YMHOXEHUEM Ha KoadpdmuneHT 1,2.

I'IpM Ha3HayeHun knacca GeToHa no NPOYHOCTU Ha OCeBOe pacTsAXeHue B;

HOPMaTUBHbIE 3HAYEHUs COMPOTMBIEHUS GETOHA OCEBOMY PaCTSKEHMIO Rpsy
MPUHUMAIOT PaBHBLIMM YUCIIOBOM XapakTepucTuke kracca 6GeToHa Ha oceBoe
pacTsKeHue.

6.1.11 PacuyeTHble 3Ha4eHWsi COMPOTUBIIEHUS BeToHa oceBoMmy CxaTuio & K

0CEBOMY PacTsKEHUIO Ky ONPEaensiioT no qopmynam:

£
Ry = (6.1)
by
R,
Ry =22 (6.2)
Yot

3HayeHust koadhhmLMEHTa HAAEXHOCTU N0 GETOHY NPU CXaTUM ¥ NPUHUMALOT
paBHbIMM:

0N pacyeTa no npeaesibHbIM COCTOSHUAM NEePBOM rpynMbi:

1,3 - ANs TAXENoro, MENKO3epPHUCTOrO, HaNpPsiratoLLEro 1 nerkoro 6eToHoB;

1,5 - ons svyencToro 6eToHa;

ONs pacyeTa no npegesibHbIM COCTOSHUAM BTOpoW rpynnbi: 1,0.

3HaveHnsa KoadpdmuUMeHTa HaAeXHOCTM MO OeTOHy Mpu PaCTSHKEHUN ¥y
NPYHYMAIOT PaBHLIMU:

ANs pacyeTa Mo npeaernbHbIM COCTOSHWAM MEPBOW rpynmnbl NPU Ha3HaYeHUn
knacca 6eToHa no NPOYHOCTM Ha cxaTue:

1,5 - ANS TAXeroro, Menko3epHUCTOro, HaNpsraloLLEro 1 nerkoro 6eToHoB.;

2,3 - ona avencToro 6eToHa;

ANs pacyeTa Mo npeaernbHbIM COCTOSHWAM MEPBOW rpynmnbl NPU Ha3HaYeHUn
Kknacca 6eToHa No NPOYHOCTM Ha pacTshKeHue:

1,3 - ANS TAXeroro, MenNko3epHUCTOro, HaNpPSIraloLLEro 1 nerkoro 6eToHoB.;

Ans pacyeTa no npegeribHbIM COCTOsIHUAM BTOpOW rpynnbi: 1,0.

PacueTHble 3HayeHust conpoTuBneHuss GeToHa Ry, Ay, Rg,,sg,, Rb{,sgr (c
OKpYIfIEHNEM) B 3aBMCUMOCTM OT kriacca 6eToHa Mo MPOYHOCTM Ha cxatue u
0OCEeBOE pacTsikeHVe MpUBEAEHbI: ANst NPpeAenbHbIX COCTOSHWIA NEPBON rpynnbl - B
Tabnmuax 6.8, 6.9, BTOpoW rpynnkl - B Tabnuvue 6.7.

Tabnuua 6.8
Bun BeToH . .
PacuetHble conpoTtueneHusi 6etoHa &, Ry, MMa, Ans npesenbHbiX COCTOSHWIA NMEPBOM rPyMMbl Npu knacce GeToHa Mo NPoYHOCTM Ha
cxatue
B1,5||B2 |B2,5|B3,5|B5 |B7,5|B10|B12,5| B15 | B20 |[B25 ||B30 || B35 || B40 ||B45 || B50 ||B55 || B60 || B70 || B8O |[B90 (| B100
Cxatne Taxensln, |- - - 21 |28 (|45 |60 ||7.5 8,5 |111,5[(14,5([17,0(19,5|/22,0|25,0((27,5|[30,0(/ 33,0|37,0|41,0((44,0 (| 47,5
ocesoe MersiKo-
(NpU3MeHHast || 3epHUCTbIN
NPOYHOCTbL) ({1 Hanpsi-
R raoowmmn




Jlerkun - - 15 |21 [[28 |[45 |[6,0 ||7.5 8,5 |111,5((14,5(/17,0//19,5(22,0| - - - - - - - -

Avenctoint ||0,951(1,3 (1,6 |22 |[3,1 [[46 |60 |70 77 |- - - - - - - - - - - - -

PactseHnue || Tsokensin,
MerKo-
3€PHUCTbIN
1 Hanps-
raowmmn

)
]
]
o
N
[}

0,37(/0,48 ||0,56 (0,66 |0,75|0,90(/1,05//1,15]1,301|1,40({ 1,50/ 1,60|/1,70{/ 1,80 1,90{(2,10(/2,15| 2,20

oceBoe Ry

TNerkuin - - 0,20 {{0,26 || 0,37 0,48 |[0,56|( 0,66 |0,75(0,90((1,05((1,15]( 1,30} 1,40 - - - - - - - -

Avencteinn (10,09 (10,121 0,14 /0,18 || 0,24 0,28 || 0,39| 0,44 | 0,46 - - - - - - - - - - - - -

MpumeyaHus
1 3HayeHus ConpoTMBIIeHUIA NpUBeEHbI ANs suencToro 6eToHa cpefHen BnaxHocTbio 10%.
2 [Inst Menko3epHUCcToro 6eToHa Ha necke ¢ MoAynem KpyrnHocTu 2,0 1 MeHee, a Takxe A1 nerkoro 6eToHa Ha MeNKoM MOPUCTOM 3anornHUTENe 3HAYEHUsI pacHETHbIX

conpoTuBneHuin Ry cregyet NpUHUMaTh C YMHOXEHMEM Ha KoaddmumeHT 0,8.

3 [ns nopusoBaHHOro GETOHa, a Takke AnA Kepam3uTonepnuToGeToHa Ha BCMyYeHHOM NEPMTOBOM MEecKe 3HAYeHUsl pacyeTHbIX COMPOTUBMEHUN Ry creayeT
NpYHUMaTb Kak Anist nerkoro 6eToHa ¢ yMHOXeHeM Ha koadbdmumeHT 0,7.

4 [Ina Hanpsiratolero 6eToHa sHaveHust Fy; criegyeT NPUHUMaTh C YMHOXEHEM Ha KoaddmumeHT 1,2.

5 [Ona Tsbkenbix 6eToHoB knaccos B70-B100 pacyeTHble 3HAYEHUs COMPOTMBIIEHWSI OCEBOMY CXAaTWO £ UM OCEBOMY PaCTsHKEHWIO Fj; MPUHSATBHI C y4eToM

AOMNONHUTENbHOIO MNOHWXKatKoLero KOSCb(*)VILI,I/IeHTa Yo,br , YUUTBIBAOLLETO yBENUYeHUe XpYnKoCTU BbICOKOMPOYHbIX 6eToHOB B CBSI3U C YMeHbLUeHnem nedpopmaumﬁ

MOn3y4ecTy U PaBHOTO Y g = o rae B - knacc 6eToHa no NpoYHOCTM Ha cxaTue.
Tabnuua 6.9

Bug BeTtoH PacueTHble 3Ha4eHus conpoTMBREHUs OGeToHa

COMpOTMBIEHUS

AN NpefenbHbIX COCTOAHWIA NepPBOW rpynmbl Ay ,
MMa, npu knacce 6GeToHa MO MNPOYHOCTU Ha
0oCeBOe pacTsikeHne

B;0.8 || Be1.2 || B416 || Be20 || Bp24 || By28 || By32

PacTsaxenne TsaxensIn, 0,62 (0,93 ||1,25 (1,55 |/1,85 |[2,15 [[2,45
MEIKO3EPHUCTbIN,
Hanpsralouwmn - un
nerkun

oceBoe Ry

6.1.12 B HeobXxoAauMbIX cnyvasx pacyeTHble 3Ha4YeHust MPOYHOCTHbIX
XapakTepucTuk 6eToHa yMHOXAIOT Ha criegylolpe Ko3ddMUMEHTbI YCrOBUI

paboThl ¥y, yuuTbiBaowme ocobeHHOCTN paboTbl GeToHa B  KOHCTPYKLUM
(xapaKkTep Harpysku, yCroBus oKpyatoLLei cpeabl 1 T.4.):

a ) Yw - ONnA GETOHHbIX W Xene3oOEeTOHHbIX KOHCTPYKLMIA, BBOAWMBIA K

pacyeTHbIM 3HAYEHUAM COMPOTUBIIEHUA R U Rp; M yuMTbIBAOWMA BIMSIHUE
ANUTENBHOCTN AENCTBUS CTAaTUYECKON Harpy3Kku:

¥u1 = 1,0 Npy HeNnpoZOMUTENBHOM (KPaTKOBPEMEHHOM) AENCTBUN HAarpy3Ku;
¥ =0,9 nNpu NpoOOIPKUTENBHOM (ANMTENbHOM) AeWcTBMM Harpysku. [Ons

AYEUCTbLIX U MOPU30BaHHLIX 6ETOHOB ry =0,85;

6) ¥p3 - ONA GETOHHbIX KOHCTPYKUMWIA, BBOAUMBIA K pacYETHbIM 3HaYEeHUsIM
COMPOTMBIEHUSt Ry U yUUTHIBAIOWMIA XapakTep pPaspyLLeHUsi TakUX KOHCTPYKLWMA,
T2 =0,9;

B) ¥uz - AN GETOHHbIX M Xene300EeTOHHbIX KOHCTPYKUWA, GETOHMpyeMbIX B
BEPTUKANbHOM MOMOXEHUU MPU BbiCOTE Crosi 6eToHupoBaHust ceblwe 1,5 M,

BBOAMMbIN K pacHeTHOMY 3HaYeHUo conpoTuarieHust 6eToHa &y, ry3 =0,85;



r') Yaq - ANA SYEUCTbIX OETOHOB, BBOAMMBIA K PacYeTHOMY 3Ha4YeHuIo
conpoTvBneHust 6eToHa &y :
¥uq = 1,00 - npn BnaxHocTn sauenctoro 6etoHa 10% n meHes;
¥pq4 = 0,85 - npy BnaxHocTu s4yenctoro 6etoHa 6onee 25%;
No MHTEPNOMNALMK - NpY BRaxHOCTM siyenctoro 6etoHa cebiwe 10% 1 mMeHee
25%.

BrnmsHve NoNepemMeHHoro  3amMopaxuBaHuUA U OTTauMBaHUd, a TaKxe
oTpuuaTenbHbIX TeMmnepatyp, Yy4uTbiBalOT Koacbd)MLl,MeHTOM yCJ'IOBIAI;I paGOTbI

6eToHa Tps £1,0. NS Hag3eMHbIX KOHCTPYKLUIA, NOABEpraemblX aTMoCepHbIM
BO3JEVICTBMSIM OKpYXaloLel cpefbl NpU pacyeTHOW TemnepaType HapyXHOro
BO3Ayxa B XOnoAHbii nepuvof MuHyc 40°C 1 Bbiwe, NpUHUMAOT Ko3dxpuLMeHT

¥p5 =1,0. B ocTanmbHbIX crnyydasx 3HadYeHus KoadpdmumeHTa npuUHUMAOT B
3aBMCHMMOCTU OT Ha3HAYEHUs1 KOHCTPYKLMM W YCINOBUI OKpyXatolweh cpeabl
cornacHo cneumarnbHbIM yKasaHusMm.

6.1.13 OcHOBHbIMY AedopMaLMOHHBIMW XapakTepucTMkamm 6eToHa SBnsTCA
3HaYeHus:
npegernbHbIX OTHOCUTENbHBIX AedopMauuin 6eToHa Npu OCeBOM CxXaTun U

pacTsbkeHUm (Mpy OAHOPOAHOM HAMPSKEHHOM COCTOSIHUM B6ETOHa) S5 W Spgp ;

HavarnbHOro Moayrns ynpyroctn Ey;
moaynsi casura G

KoahdmLmeHTa (XxapakTepucTMKI) NON3YHecTn @ . ;
koadpuLmeHTa nonepeyvHon gedopmaumm 6eToHa (koaddmumeHTa MyaccoHa)

YuP;

K03hdULIMEHTA NIMHEHON TeMNepaTypHoO aedopmaLm 6eToHa o gy .

6.1.14 3HayeHus npeaenbHbIX OTHOCWUTENbHbIX AedopMaunii  TSXeroro,
MESKO3EPHMUCTOrO U HanpsiratoLLEero 6eToHOB NPUHUMAIOT PaBHbLIMU:
NPy HENPOAOIMKUTENBHOM AEVCTBUM Harpy3Ku:

£pg =0,002 npu oceBoM cxaTuu;

£pen = 0,0001 npn oceBOM pacTskeHWu;
npy NPOAOIMKATENBHOM AECTBUM Harpy3ku - no Tabmmue 6.10 B 3aBUCKUMOCTU
OT OTHOCUTESNBHOW BIXHOCTM BO34yXa OKpYXatoLlen cpeapl.

Tabnmua 6.10

OTHocuTenbHas || OTHocUuTenbHbIEe ,qeq)opmaumw TAXeNnoro, MeJIKO3epHUCTOoro wu

BIaXHOCTb HanpsiratoLero 6eToHa Npy NPOACIKUATENBLHOM AeCTBUM Harpysku
BO3AyXa
OKpy>xatoLLen
cpeabl,%

npu cxaTum Npu pacTsHreHU

3 3 3 3 3 3

gy 107 || 82 107 | Spypeg 107 || Sppn 107 | Speg 1107 || Spg peg * 10
Bbiwe 75 3,0 4,2 24 0,21 0,27 0,19
40-75 34 48 2,8 0,24 0,31 0,22
Hwxe 40 4,0 5,6 34 0,28 0,36 0,26
MpymeyvanHns

1 OTHOCUTEMNbHYIO BMAXHOCTb BO34yXa OKpyXalowWwen cpedbl npuHumatoT no CM
131.13330 Kak CpefHIol MEeCsiHHYl0 OTHOCUTENbHYK BMaXHOCTb Haubonee Tenmoro
Mecsua Ans paiioHa CTpoUTenbCTBa.

2 [insi BbICOKOMPOYHbIX GETOHOB 3HAYEHUS OTHOCUTENbHBIX AedopmaLnii £53 crneayeT
NpYHUMaTb C YMHOXEHWEM Ha oTHoLueHue (270-B)/210.

3HaueHVs1 npeferibHbIX OTHOCUTENbHbBIX AedopMaLui Ans NErkmx, S4encTbixX 1
Nnopu3oBaHHbIX 6ETOHOB CriedyeT NpUHUMaTL MO CreLnanbHbIM YKkazaHusam.

[onyckaeTca NpUHMMAaTh 3Ha4YeHUs NpeaenbHbIX OTHOCUTENbHBIX AedopmaLuin
nerkux 6eToHOB Npu MPOAOIHKUTENBHOM AENCTBUMWM Harpysku no tabmuue 6.4 c

noHwxalouyM  koadpmuueHTom [(0.4 + 0,60 /2200) 20,7] (3peck @ - NroTHOCTb
6eToHa.)
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6.1.15 3HauyeHuss HavarmbHOro MoAyns ynpyroctu 6eTtoHa npu cxatmm 1
pacTsHKEHUN MPUHUMAIOT B 3aBUCUMMOCTM OT kriacca 6eToHa Mo MPOYHOCTU Ha
cxatvne B cormacHo Tabmmue 6.11. 3HadyeHus mogynst casura 6eToHa npuHMMaroT

paBHbIM 0,45

Tabrnmua 6.11

BeTtoH 3
3HaueHns Ha4yanbHOro MoAyns YrpyrocT 6eToHa npu cxaTum u pactsbkeHun Zy, MMa-10-3, npu knacce 6eToHa Mo MPOYHOCTY Ha

cxatve

B1,5||B2 |[B2,5(|B3,5||B5 |[B7,5|[B10 ([B12,5|[B15 |[B20 ||B25 || B30 || B35 ||B40 |[B45 ||B50 || B55 || B60 || B70 ({B80 ||B90 ||B100

Tsoxenbii - - - 9,5 [[13,0(16,019,0(21,5 |[24,0|27,5|/30,0|/32,5(/34,5(/36,0([37,0|(38,0{39,0|/39,5//41,0/42,0(/42,5((43

Mernko3epHuUCThIN
rpynn:

A -1 - - - 7,0 |[10 |[13,5]15,5(17,5 [/19,5]22,0(24,0(26,0(27,5(28,5| - - - - - - - -
€CTECTBEHHOTO
TBEpAEHUS

B - aBTOKNABHOIO || - - - - - - - - 16,5|/ 18,01/ 19,5((21,0(/22,0|(23,0|(23,5|(24,0|[ 24,5/ 25,0 || - - - -
TBEpAEHUs

Tlerkunia 7 - - - - - - -
NOPV30BaHHbIN
MapKu no
cpenHen
NMOTHOCTU:

D800 - |- |lao |{45 |50 55 |- - M- M- M- 4- M- M- - - 0- M- M- 4- A- -

D1000 - - 1|50 |55 (63 |72 |80 |[84 - - - - - - - - - - - - - -

D1200 - - ||6,0 |[6,7 |76 |87 |[9,5 |[10,0 ||10,5|- - - - - - - - - - - - -

D1400 - - ||7.0 |[7,8 |88 ||10,011,0[[11,7 ||12,5|/13,5(14,5(15,5|- - - - - - - - - -

D1600 - - - 9,0 ||10,0/11,5|/12,5|/13,2 |/ 14,0|/15,5|16,5([17,5([18,0| - - - - - - - - -

D1800 - - |- - 11,2/13,0 || 14,0| 14,7 |[15,5]/17,0(/18,5(/19,5({20,5(/21,0]|- - - - - - - -

D2000 - - - M- - 45| 160|17.0 |[180]19.5]21.0]220(230l[235(- |- |- - |- - |- |-

AyeuncTbin
aBTOK/TaBHOTO
TBEpAEeHUs
Mapku no
cpenHen
NMIOTHOCTU:

D500 w4 - - - - - - - - - - - - - - - - - - - - -

D600 17 (sl - - - - - - - - - - - - - - - - -

D700 19 [22(25 {29 |- |- - - - M0~ M- M- M- M- M- M- M- M- M- M- -l

D800 - - |29 |[34 [40 (- - M- M- M0 M- 4 M- M- - - 0w -t - -

D900 - - - lNse f4s {55 |- M- M- M0- - 4 M- M- -t - - - - - -

D1000 - -1 - 50|60 |70 |- |- - - - - - - - - - - - - |-




D1100 - - - - - 68 (7.9 |83 86 |- -

D1200 - - - - - Isa llss e - - - - M- - - - M- - - - -

MpymeyaHns

1 Ana menkosepHucToro 6etoHa rpynnbl A, NMOABEPrHYTOro TEnsoBo obpaboTke unv npyv aTMocepHOM AaBfeHWW, 3HAYEHUst HayanbHblIX MoAymnen
ynpyroctu 6eToHa crneayeT NpuH1UMaTh ¢ koaddmumeHTom 0,89.

2 [Ins nerkoro, S4encToro 1 NOpU3oBaHHOTO BETOHOB NPY NPOMEXYTOUHbLIX 3HAYEHUSX MIIOTHOCTU BeToHa HayarbHble MOAYnM YNpyrocT NPUHUMAIOT MO
TMHENHOWN MHTEPMOMALNN.

3 [Ona sueuctoro GeToHa HEaBTOKMABHOrO TBEPAEHMSt 3HadeHus E; NpuHUMAlOT Kak Ans GeToHa aBTOKMaBHOTO TBEPAEHUS C YMHOXEHUEM Ha
koacpdmumenT 0,8.

4 [Ina Hanpsirarolero 6eToHa 3HaveHnss F; NpuHUMAIoT Kak O7is Tshkerioro 6eToHa ¢ yMHOXeHVeM Ha koaddmuneHT o = 0,56+0,006 B.

Mpu NpoaoMKATENBEHOM AEUCTBUM HAarpysku 3HaudeHus mMoayns Aedopmauuii
6eToHa onpegenstoT no gopmyre

)
Eb T

S, 6.3
: 1+ Eh ey ©€3)

rae ©per - KOAULIMEHT NON3y4ecTn 6eToHa, NPUHMMaeMbIii cornacHo 6.1.16.

6.1.16 3HauveHnss koacpdmuMeHTa nonsydecT 6GeToHa ¥p.e MNPUHUMAIOT B
3aBUCMMOCTM OT YCIIOBUI OKpyXarowen cpedbl (OTHOCUTENbHOW BRaXHOCTU
BO3ayxa) M knacca 6eToHa. 3HayYeHUst KOI(PMLMEHTOB MOM3YHECTU TSHKESoro,
MESIKO3EPHUCTOrO U HanpsiratoLLero 6eToHoB NpuBeAeHbI B Tabnmue 6.12.

Tabnmua 6.12

OTHocuTenbHas

3HaveHus koadbdmumeHTa nonsyyecT 6eToHa Ppe  NpU
BRAIHOCTL 6eToHa Ha cxaTve ’
Bo3AYXa Kracce TshKernoro
OKpy>atoLLen
cpeabl, %

B10|B15|{B20||B25| B30 | B35| B40| B45| B50 || B55 || B60-

B100

Bhiwe 75 28 (|24 (|20 ||1,8 ||1,6 ||1,5 |14 |[1.3 |[1.2 |[1,1 |10
40-75 39 [[34 128 |[25 |23 [[2,1 ||1,9 [[1,8 ||1.6 |[1,5 ||1.4
Hwxe 40 56 14,8 ||4,0 ||3,6 |[3,2 |[3,0 |28 |26 |24 ||22 ||2,0
Mpyumeyanne - OTHOCUTENbHYIO BRAXHOCTL BO3[dyXa OKpYXalolen cpeabl
npyHumatoT  no CM131.13330 Kak CpPedHIol0 MECSHHYI0 OTHOCUTESbHYHO
BIIXHOCTb Hanbonee Tennoro mecsua Ana paioHa CTpouTenscTaa.

3HaueHust KOSCb(t)I/ILWIeHTa nonsy4yecTn Ierknx, A4YencTbliX U MOPU3OBaHHbIX
6eToHOB cnefyet npyHUMaTh No cneumnanbHbIM yKa3aHUaM.
,Elonycn(aeTc;l npyuHUMaTb  3HaYeHus KOSCb(bI/ILlI/leHTa nonsy4yectun nerkmx

6eToHoB o Tabnmue 6.12 ¢ noHwkatowyM ko3adprLmMeHToM (p f 2200)2 .

6.1.17 3HadyeHue koadppuuMeHTa nonepeyHol Aedopmaumn  GeToHa
[AonyckaeTcsa NpuHMMaTh #5 p =0,2.

6.1.18 3HaueHue koadhdMUMEHTa nMHEHOW TemnepaTypHon Aedopmauum
6eToHa npu n3aMeHeHun TemnepaTypbl oT MuHyc 40°C o nntoc 50°C npuHumMatoT:

iy =1-10-3°C-1 - ona TAXernoro, Menko3epHUCTOro, HanpsirarLwero 6eToHOB
1 nerkoro 6eToHa Npy MenNKoM NII0THOM 3anorHUTEnNe;

oty =0,7-10-3°C-1 - pgna nerkoro 6GeToHa NpuM MEMKOM MOPUCTOM
3anornHuTene;

atp: = 1-10-3°C-1 - ona A4encToro 1 NOPU3OBaHHOrO GETOHOB.


http://docs.cntd.ru/document/1200095546

6.1.19 [OuarpamMmbl  COCTOSHUSI ©GeToHa  UCMOMb3ylT Npu  pacuyete
»ene3o00eTOHHbIX 3NIeMEHTOB MO HeNMHENHOW AedopMaLMOHHON MOAENN.

B kavecTBe pacyeTHbIX Avarpamm COCTOsHUA GeToHa, onpeaensiouyx CBA3b
MeXay HanpsikeHWsIMU U OTHOCWUTENbHbIMM  AedopmauusMu, MoryT  GbiTb
ncnosnb3oBaHbl NMiobble BUALI Anarpamm GeToHa: KPUBOMMHENHbIE, B TOM Yucne ¢
HMCMapaowWwen BeTBbio (MpurnoxeHne ), KYCOYHO-NMUHEMHbIe (ABYXNMHENHbIe U
TPexXMHeViHbIe), OTBevaiowme noBegeHnio 6eToHa. [pu aTOM AomiHbI OblTh
0603HayeHbl OCHOBHbIE NapameTpuyeckMe TOYKM Auarpamm  (MakcumarnbHble
HanpspKeHUs 1 COOTBETCTBYIOLLME AedopMaLnm, rpaHNYHbIe 3Ha4YEHUs U T.4.).

B kauvecTBe paboumx AmarpamMM COCTOSIHUSI TSDKENOro, MENKO3EePHUCTOro M
Hanpsraiowero 6eToHa, onpedensloWmMX CBA3b  MeXQY HanmpskeHUsMu 1
OTHOCUTENbHBIMM - AedopMaLMsiMK, NPUHUMAIOT  YMPOLLEHHbIE TPEXIMHENHYIO 1
OBYXIMHEVHYto AuarpaMmbl (pUCyHkm 6.1, a, 6) no Tuny agnarpamm MpaHaTns.

(N3meHeHHast pepakumsi, Mam. N 2).

PucyHok 6.1 - AnarpaMmMbl COCTOAIHUS C)KaToro 6eToHa

T
T =Cp2=k,,
Ty
arctgEy, £
By ] Ey2
5
Ty
Oy = O =
=0, =R,
arctgF e &

Eyl Eup Ey2

a - TpexmuHelHasi guarpaMma COCTOsIHUSI cxatoro 6eToHa; 6 - [ByxnvHelnHas
auarpaMma CoCTOsIHUSA CxkaToro GeToHa

PucyHok 6.1 - [lnarpamMmmMbl COCTOSIHUSI CxaToro 6eToHa

6.1.20 lMpu TpexnuHelrHon Anarpamme (PUCYHOK 6.1 a) cxxvmaltoLLme HanpsixeHus
6eToHa T B 3aBUCUMOCTW OT OTHOCUTENbHBIX AedopMaLiii ykopoueHust GeToHa
£, OnpefenstoT no dopMynam:

Mpu 0 £ 55 £ 5
Thn =E5'Sb, (64)
Mpu 251 < 2 < £5p

95 | f L Oa
ay =||1-— | ————+—|" Rs. (6.5)
[[ By ] ssn—om Ry

Mpu 550 % 55 £ 539

gy =Ry (6.6)
3HaveHus HanNPsXKEHUA T 1 MPUHUMAKOT

oy =06 Ry,

a 3HauYeHVs1 OTHOCUTENbHbIX AedhopMaLnid £5; NPUHUMAIOT
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3HaYeHUss OTHOCUTENbHBIX OedopMaLnil £33 AN TAXKENOro, Mernko3epHUCTOro
1 HanpsiraloLero 6€TOHOB NMPUHUMAIOT:
NpY HEMPOAOIMKUTESTBHOM AENCTBUN Harpy3Ku:

ans 6eToHOB Kracca Mo NpoYHOCTH Ha cxaTtue B60 u Hwke £57 =0,0035;

AN BbICOKOMPOYHbIX 6ETOHOB Kracca no NPoYHOCTM Ha cxaTue B70-B100 z57
NpyHMMaeTcs No nNuHenHoMy 3akoHy ot 0,0033 npu B70 go 0,0028 npv B100;
Npy NPOACITKUTENBHOM AENCTBUN Harpy3ku - no Tabnuue 6.10.

3Hayenus &y, Ejy n g5y npuHumaroT cornacHo 6.1.11, 6.1.12, 6.1.14, 6.1.15.

6.1.21 Tpu AByxMHEWHOW Auarpamme  (pucyHok 6.1, 6) Cxumarowme

HanpsbkeHust 6eToHa 0 B 3aBWCUMMOCTM OT OTHOCWUTENbHbIX Aedopmauuin £
onpeaensioT no dopmynam:

npu 0 £ 55 £ 5, 1o€ £ =

Byred
Gp = Epreq 5 (6.7)
npu 51 £ 55 £ 539
o, =Ry (6.8)

3HaueHVst NpuBeAEeHHOro Moayns Aedopmavmm 6etoHa &y .4 NpuHUMAIOT:
By

S5l red

By ved = (6.9)

3HayeHUst OTHOCUTENbHBIX AedopMaLit 5t yad MPUHUMALOT:

ana Tsxenoro 6eToHa Npy HeNPOAOIDKATENbHOM AeNCTBUN HArpysKu £l red =
0,0015;

Ans nerkoro GeToHa Npu HEMPOAOIMKATENBHOM AEACTBUN HArPY3KN £pl rad =
0,0022;

ONS Tshrernoro 6eToHa Npu NPOAOITKATENbHOM AEeNCTBUM Harpysku no Tabnuue
6.10.

3HaveHuss £y, £57 NPUHUMALOT Kak B 6.1.20.

6.1.22 PacTarvBaoupe HanpsbkeHuss 6eToHa 0z B 3aBUCUMOCTWU  OT
OTHOCUTENbHBIX AecdopMaLnii £5; onpeaensioT no npueseaeHHsIM B 6.1.20 1 6.1.21
Avarpammam. Mpy 3TOM pacyeTHble 3HaYeHUsi CONPOTUBIEHNS GETOHa CxaTUo &,
3aMEHSIOT Ha pacyeTHble 3HAYEHWsl COMPOTMBIIEHUS GETOHa PaCTSHKEHWMIO Sy
cormacHo 6.1.11, 6.1.12, 3HayeHus HayarbHOrO MOZYNS  YNPYrocTU i
onpefensaloT cornacHo 6.1.15, 3HayeHWss OTHocuTenbHOW AedopMaunn Fpg

NPUHUMAOT cornmacHo 6.1.12, 3Ha4yeHWss OTHOCUTENbHOW AedopMaLnn Zpsa
NPUHUMAIOT ANA TSXKENoro, MEenko3epHUCTOr0 W Hanpsrawowero GeToHoB: npu

HENpPOJOIMKATENBHOM AENCTBUN Harpy3kn - £5:2 =0,00015, npn npogormkmTensHOM
OEeNCTBUM Harpy3ku - no Tabnumue 6.10. [ns ABYXMHENHOW AnarpammMbl NPpUHUMatOT

Fhilred= 0,00008 npu HenpoooMKUTENbHOM AEUCTBUM  Harpy3ku, a npu
NpoAOMUTENBHOM - No Tabnmue 6.10; 3HaveHus E;,;,md onpeaensioT no gopmyne

(6.9), noacTaensasa B Hee Ry U bl red -

6.1.23 Mpu pacyeTe NPOYHOCTU Xene30O6ETOHHbIX 3NIEMEHTOB MO HESIMHENHOW
nedopMaLuoHHO Modenu AN onpeferieHnst HanpsbkeHHO-AedopMMpPOBaHHOMO
COCTOSIHWSI CXaToW 30Hbl GETOHa WUCMONb3ylT AuarpaMmbl COCTOSIHUSI CXaToro
6eToHa, npmBeaeHHble B 6.1.20 1 6.1.21 ¢ AedopMaLMOHHBIMU XapaKTepUCTUKaMK,
OTBEYAOLLMMMN HENPOAOIMKUTENBHOMY AENCTBUIO Harpysku. MNpyu aTom B KavecTBe
Hanbonee NPOCTON UCMOMNb3YIOT ABYXIMHENHYIO AMarpammy COCTOSAHUSA GeToHa.

6.1.24 IMpu pacyeTe 0b6pasoBaHUs TPELLMH B erne300eTOHHbIX KOHCTPYKLUAX Mo
HENMVHENHON  AedOopMaLMOHHON MoZenM [AOnst  ONpeferieHvs  HanpshkeHHo-
0ePOPMUPOBAHHOTO COCTOSIHUSI CXaToro W pacTsHyToro 6eToHa ucnonb3yoT
TPEXIMHEVHYI0 AuarpaMMy COCTOsIHWUS 6eToHa, npuBeaeHHyto B 6.1.20 1 6.1.22, ¢
NeopMaLMOHHLIMN  XapaKTEPUCTUKaMK, OTBEYaOWLWIMN  HEMPOAOIKUTENBHOMY
OeicTBUIO  Harpy3ku. [IByxmmHenHyio aAuarpammy (n.n.6.1.21), kak Haubonee
NpocTylo, UCMOMb3YIT ANA  onpefeneHusl  HanpshkeHHO-AehopMUMPOBaHHOMO
COCTOSsIHUS! pacTsiHyTOro 6eToHa npu ynpyrol paboTe cxartoro 6eToHa.

6.1.25 lMpu pacyeTe gedopmanuii xene3obeToHHbIX 3IEMEHTOB MO HEJIMHENHOW
nedopMaLVoHHO MoAEenM Mpu OTCYTCTBUM TPEWWH AN OUEeHKU HanpsikeHHOo-
[edopMMPOBaHHOTO COCTOSIHUSE B CXATOM U pacTsiHyTOM GeToHe UCnonb3ytoT
TPEXIMHEVHYIO AuarpaMMy COCTOSIHUSI BeToHa C y4eTOM HEenpOAOMKUTENBHOIO U
NPOAOIUTENBHOTO AEeNCTBUA  Harpysku. [py Hanuuum TpewmH Ans OUEeHKW
HanpsKeHHO-4,ehOPMUPOBAHHOIO COCTOSIHUSA CXaToro 6eToHa MOMUMO YKasaHHOMW
Bbllle [Juarpammbl  UCMOMb3YOT, Kak Havboree npocTylo, ABYXIIMHENHYO
avarpaMmy — coctosiHus  6eToHa C y4EeTOM  HENpPOAOIMMUTENLHOrO U
NPOAOIMKUATENBLHOIO AEVCTBUS HAarpy3Ku.



6.1.26 lpn pacyeTe packpbiTUS HOPMarbHbIX TPELWWH MO HEeNMHENHON
nedopMaLuoHHO  Modenu  ANst  OUEHKWM  HanpsbkeHHO-AedopMUMpPOBaHHOMO
COCTOSIHWSA B CXaTOM 6eToHe MCMonb3yoT AnarpaMMbl COCTOSIHUS, NPUBEAEHHbIE B
6.1.20 n 6.1.21, C y4eTOM HENPOAOITKATENBHOTO OEWUCTBUSA Harpy3ku. Mpu aTom B
KavecTBe Haubornee NPOCTON UCMOMb3YIT ABYXIMHENHYIO AMarpaMmy COCTOSIHUS
6eToHa.

6.1.27 BrnusHne nNONEpeMEeHHOro 3aMOpaXMBaHUS W OTTauMBaHUsi, a Takxke
oTpuuaTtenbHbIX Temnepatyp Ha AedopMaluoHHble XapakTepucTukm 6GeToHa

YYUTLIBAIOT  KOIPMUMEHTOM  ycrioBuid  paboTbl ¥y = 1,0. [Ona  HagseMHbix
KOHCTPYKLUIA, NoABepraeMblx aTMocepHbIM BO3AEACTBUAM OKpyXatoLlel cpebl
npu pacyeTHON TemnepaType HapyXHOro Bo3Ayxa B XONOAHbI nepuog MuHyc 40°C

N Bbile, NPUHUMAIOT KO3AMUMEHT ¥y =1,0. B ocTanbHbIX Crny4asx 3Ha4YeHus

KoadpULMEHTa Yy NPUHUMAIOT B 3aBUCUMOCTW OT Ha3HAYeHWS KOHCTPYKLWA W
YCINOBWIA OKpYXXatoLLie cpefbl.

6.1.28 3HayeHWsi MPOYHOCTHBIX XapakTepucTuk 6eToHa npu  Mrockom
(ABYXOCHOM) MUNM OOBLEMHOM (TPEXOCHOM) HanpshKEHHOM COCTOSHUM crepyeT
onpeaenaTb C y4eToM BMaa U knacca 6eToHa U3 KpUTepusi, BbipaxatoLero CBA3b
Mexay npedernbHbIMA 3HAaYEHVAMU HanpshkeHU, AeCTBYIOLMX B ABYX WM Tpex
B3aVIMHO NepneHaNKYNAPHbLIX HaNpaBieHNAX.

[Medopmanmm 6eToHa cnegyeT onpeaensTb C Y4eTOM MII0CKOro UM 06 beMHOro
HanpsPKeHHbIX COCTOSIHUNA.

6.1.29 XapakTepucTukm GeToHa-mMaTpuubl B  AWCNEPCHO-apMUPOBAHHbIX
KOHCTPYKUMSIX CreayeT npuHUMaTb Kak Ans GETOHHbIX U Xene306ETOHHbIX
KOHCTPYKL WA,

XapaktepucTukm ¢mbpobetoHa B (pMOPOGETOHHBIX KOHCTPYKUMSIX criegyet
yCTaHaBnMBaTb B 3aBUCMMOCTW OT XapaKTepuUCTUK OeToHa, OTHOCMTEmNbHOro
coaepxaHusi, popMbl, pa3mMepoB 1 pacnonoxeHust pnudp B 6eToHe, ee cLenneHus ¢
6ETOHOM U (M3UKO-MEXaHUYECKUX CBOWCTB, a Takke B 3aBUCUMOCTM OT pasmepoB
31ieMeHTa Unn KOHCTPYKLWW.

6.2 ApmaTypa

6.2.1 Tpn npoeKkTUpoBaHUN Xene3oBeTOHHbIX 3A4aHWA U COOPYXEHWA B
cootBeTCTBMM C  TpeboBaHusMKW, npeabsiBNsieMblMA K OETOHHBIM 1
Xene3o0eTOHHbIM KOHCTPYKLMSIM, AOMKHbI OblTh YCTAHOBMNEHLI BUA apMaTypbl, ee
HOpPMUpYEMbIE N KOHTPOSMpYeMble NokasaTeny kayecTsa.

6.2.2 [nA apMupoBaHus Xene3obeTOHHbIX KOHCTPYKLMWIA creqyeT NpUMeHsTb
oTBeYaloLLyt0 TpeboBaHNAM COOTBETCTBYIOLLMX CTAHAAPTOB WUIM YTBEPXOEHHbIX B
YCTaHOBMNEHHOM MOPsiAKE TEXHUYECKMX YCIOBUIA apMaTypy CriefyroLyx BUOOB:

ropsiyekaTaHylo rmagkylo U NepuoaMyeckoro npodunsi € MOCTOSIHHOW WY
NepeMeHHON BbLICOTON BLICTYNOB  (KOMbLEBOW W CEepProBUAHbLIA  Npodwmrnb
COOTBETCTBEHHO) AnameTpom 6-50 Mm;

TEPMOMEXaHNYECKN YNPOYHEHHYO Mepuoguyeckoro npodmns anameTpom 6-50
MM;

XOnoaHoAehopMMPOBaHHyHo nNepuoandeckoro npodmns anameTpom 3-16 mMwm;

apMaTypHble KaHaTbl AuameTpom 6-18 mMm.

6.2.3 OCHOBHbIM MoKasaTenem kadecTBa apmaTypbl, yCTaHaBnMBaeMbiM Mpu
NPOEKTUPOBaHWUN, SBMSIETCA Knacc apmatypbl MO MPOYHOCTU Ha pacTsxeHue,
o603Ha4YaeMbIin:

A - ansa ropsiyekaTaHom 1 TEPMOMEXaHNYECKUN YNIPOYHEHHOW apMaTypbl;

B, Bp - Ansi xonogHoaedopM1poOBaHHON apMaTypbl;

K - Ans apMaTtypHbIX KaHaTOB.

ApmaTypHble KaHaTbl NoApa3aensoTCs Ha:

K7, n3rotoBrneHHble 13 KPyrnow rmaakol NpoBOJIOKY;

K7T, n3rotoBneHHble 13 NPOBOMOKN NEPUOANYECKOr0o NPpodmns;

K70, nnactuyeckun obxaTtble, M3roTOBIEHHbIE U3 rMafKo MPOBOIOKM.

Knaccbl ~ apmaTypbl MO  MPOYHOCTM  HA  pacTshkeHMe  OoTBevaloT
rapaHTMpOBaHHOMY 3Ha4YeHWo npedena TeKy4ecTu, M3NYEeCcKOro WM YCroBHOTO
(paBHoro 3HaYeHMo HanpskeHWI, COOTBETCTBYHOLLWX ocTaTto4YHOMY
oTHocuTernbHoMmy yannHenuto 0,1% wnm 0,2%), ¢ obecneveHHocTbio He MeHee 0,95,
onpegensieMomy no COOTBETCTBYIOLLMM CTaHAapTaMm.

Kpome Toro, B Heo6XxoAuMbIX Criyqasx Kk apMmaTtype npeabsiBnsitoT TpeboBaHus
Nno [AONONMHUTENbHLIM MOKAa3aTensiM KadecTBa: CBapUBaeMOCTb, MNacCTUYHOCTb,
XIafoCTONKOCTb, KOPPO3WOHHYID CTOWKOCTb, XapakTepUCTUMKW CLENnneHust C
6eToHOM 1 Ap.



6.2.4 [1ns >xene306€eTOHHbIX KOHCTPYKLMIA 6e3 npegBapuTEnbHOrO HanpsixeHus
apmaTypbl B KayecTBe YCTaHaBnMBaeMoW MO pacyeTy apmaTtypbl cregyet
npenMyLLeCTBEHHO NPUMEHSITb apMaTypy nepuoanyeckoro npodmns knaccos A400,
A500 n A600, a Takxke apmaTtypy knaccoB B500 n Bp500 B cBapHbix CeTKax u
kapkacax. [Mpy oBocHOBaHMM 3KOHOMMYECKOW Lienecoobpa3HocTu fonyckaeTcs
NpUMeHnTb apmaTypy 6ornee BbICOKMX KAacCoB.

[na nonepe4yHOro M KOCBEHHOTO apMUpOBaHWsA criedyeT NpPeuMyLLeCTBEHHO
NPUMEeHATb Magkyl apmatypy knacca A240 u3 ctanm mapok Ct3cn n Ct3nc (¢
KaTeropusiMm HopMmupyembix nokasaTtenein He Hwke 2 no[OCT 535), a Takxe
apmaTtypy nepuoamyeckoro npodwmnsi knaccos A400, A500, B500 n Bp500.

[ns npenBapuTENbHO HaNPSKEHHBIX Xene306eTOHHbIX KOHCTPYKLUMA crieayeT
npegycmaTpuBartb:

B KayecTBe Hanpsraemol apMaTypbl:

ropsiyeKaTaHyto 1 TEpMOMEXaHUYECKM YNPOYHEHHYIO NEPUOANYECKOro Npodmns
knaccos A600, A800 1 A1000;

XONoAHOAEOPMMPOBaHHYIO NEPUOANYECKOro Npodhmns Knaccos oT Bp 1200 po

B ,1600;
f KaHaTHyto 7-nposonoyHyto (K7) knaccos K1400, K1500, K1600, K1700;
B KayecTBe HeHanpsiraeMoii apmarypbl:
ropsiyekaTaHylo rmagkyto knacca A240;
ropsiyekaTaHyto, TepMOMEXaHNYeCcKn YNPOYHEHHYIO "
xonoaHoaedopMMpoBaHHyto nepuoandeckoro npodmns knaccos A400, A500, A600,
B500 v Bp500.

6.2.5 MNpu BbIBOpPE BMAA M Mapok cTanu Afs apMaTypbl, yCTaHaBnMBaemow no
pacueTy, a Takxe NPoKaTHbIX cTanen Ans 3aknagHblX AeTanen cnegyeT yYutblBaTh
TemnepaTypHble YCIOBWS AKCNIyaTaLuy KOHCTPYKLUIA U XapaKTep UX HarpyKeHusl.

B KOHCTpyKUUSX, 3KCMnyaTUpyeMblX Mpy CTaTUYECKOW (M KBasucTaTU4eckon)
Harpyske B OTannMBaeMblX 3[aHWSIX, @ Takke Ha OTKPLITOM BO3Ayxe U B
HeoTanmMMBaembIX 3A4aHWSX MPU pacyeTHoW Temnepartype MuHyc 40°C u Bblle
MOXeT OblTb NpUMEHeHa apmaTypa BCeX BbllleyKasaHHbIX KnaccoB, 3a
McktoueHneMm apmatypbl knacca A400 n3 ctanm mapku 35IC, knacca A240 us
ctanm mapku CT3Kn, NpMMeHsieMbIX Mpu pacyeTHow Temnepatype mMuHyc 30°C u
BblLLE.

Mpwn pacyeTHoOM TeMnepaTtype Hke MUHYC 55°C pekomeHayeTcs Ucnornb3oBaTb

apmartypy knacca Ac500C no [11] n A600 u3 ctanm mapku 20r2COBA.

1} Cwm. pasgen bubnmorpadgwms. - MpumedaHus usrotoeutesst 6asbl AaHHbIX.

Mpy Opyrvx ycrioBUsix 3SKCrnyaTauuu Knacc apMaTypbl M Mapky cTanm
NPYHYMALOT MO cneuuarnbHbIM yKasaHUsM.

Mpy NpoOeKTUPOBaHMM 30HbI Nepedayn MPeABapUTENBHOTO  HaMpPsSKEHNS,
aHKepoBKM apMaTypbl B GETOHE 1 CoeMHEHNIn apmaTypbl BHaxecTky (6e3 cBapku)
crnefyeT yuuTbiBaTh XapakTep nosepxHocTu apmatypbl (COCT P 52544, [3]).

Mpy NpOeKTUPOBaHWN CBapHbIX COEAMHEHU apMmaTypbl cregyeT yuuTbiBaTb
crocob marotoBneHus apmatypbl (COCT 14098, [2]).

6.26 [na MOHTaXHblX (MOABEMHbIX) NeTenb  3MeMEeHToB  COOpPHbIX
Xene3obeToHHbIX U BETOHHbIX KOHCTPYKLMIA CriefyeT NpUMEHSTb ropsiyekaTaHyto
apmaTypHyto cTtanb krnacca A240 wmapok Ct3cn u Ct3nc (c kaTeropusimu
HOpMMpYyeMbIX noka3aTenel He Huwke 2 no FOCT 535).

B cnyyae ecrnm MOHTaX KOHCTPYKLMIA BO3MOXeEH MNpW pacyeTHOW 3nMHen
Temnepatype Hwke MuHyc 40°C, Ans MOHTaxHbIX MeTeNnb He [oryckaercs
npuMeHsTb cTank mapku Ct3nc.

6.2.7 OCHOBHOW MPOYHOCTHOM XapaKTEepUCTWKOW apmaTypbl SBMsieTCA

HOPMATVBHOE 3HA4YeHWe COMPOTUBIIEHUSI PaCTSXEHWIO £, MNpUHUMaeMoe B
3aBUCMMOCTM OT Kflacca apmatypbl no Tabnuue 6.13.

Tabnmua 6.13

Knacc HomuHanbHbIn HopmaTuHble 3HaYeHus COMPOTUBIEHMS
apmartyphbl || auameTp

apmarypsl, MM pacTaXeHuo Rs,n N pacyeTHble 3Ha4vyeHusa

COMNpOoTUBIIEHUA pacTsXXeHUo A9 npeaenbHbIX

COCTOSIHWI BTOPOW rpynnbl Rs,m , MMa

A240 6-40 240
A400 6-40 400
A500 10-40 500
AG00 10-40 600
AB00 10-32 800

A1000 10-32 1000


http://docs.cntd.ru/document/1200052846
http://docs.cntd.ru/document/1200045273
http://docs.cntd.ru/document/1200052940
http://docs.cntd.ru/document/1200113772
http://docs.cntd.ru/document/1200028644
http://docs.cntd.ru/document/1200052846

B500 316 500
Bso0 | 500

B 1200 |° 1200
B, 1300 |7 1300
B, 1400 [456 1400
B, 1500 |3 1500
B, 1600 |50 1600
k1400 |15 1400
k1500 [ 6-18 1500
k1600  ||6;9;11;12;15 [ 1600
k1700  ||6-9 1700

6.2.8 PacyeTHble 3HayeHWsi COMPOTVBIIEHUS apMaTypbl PaCTSHKEHUO &
onpeaenstoT no dopmyrne

R = Rs,n ,

¥a

(6.10)

rae s - KOahdMUMEHT HadeXHOCTW Mo apMatype, NpUHUMaemMbln paBHbIM 1,15
ANa npefenbHbIX COCTOAHWIA nepsort rpynnbl 1 1,0 - ANa npefenbHbIX COCTOAHWN
BTOPOW rpynnbl.

PacueTHble 3HaYeHWst COMPOTUBIIEHNS apMaTypbl PACTSBKEHUIO s NpuBeaeHb!
(c okpyrrieHuem) Ansi NpeferbHbIX COCTOsIHUIA MepBol rpynnbl B Tabrmue 6.14,

BTOpON rpynnbl - B Tabrmue 6.13. Mpyu 3TOM 3HaYeHus Rs,n Onst npegenbHbIX
COCTOSIHWIA MEpBOMN PYMMbl MPUHATLI PaBHBIMA HAaUMEHBLUMM KOHTPOIMPYEMbIM
3HaYeHWsIM Mo COOTBETCTBYIOLLMM CTaHAapTaMm.

Tabnmua 6.14

Knacc 3HayYeHns pacYeTHOro COMPOTVBMEHUS apMaTypbl ANs NpeenbHbIX
apmarTypbl (| cOCTOsIHUIA NnepBoi rpynnbl, MMa
pacTsxeHuo R cxatuio R,
A240 210 210
A400 350 350
A500 435 435(400)
AB00 520 470(400)
A800 695 500(400)
A1000 870 500(400)




B500 435 415(380)
B 500 415 390(360)

B, 1200 1050 500(400)

B, 1300 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)

Mpumeyarve - 3H8H%HVI9| ;. B cKobBKax MCMOmb3yloT TOMbKO MpU pacyeTte Ha
KpaTKkoBpeMeHHOoe [ eNCTBUE HArPy3KK.

3HaYeHUs PacYETHOTO COMPOTUBIIEHUS apMaTypbl CxXaTuio K, NpUHUMAIOT

paBHbIMM pPacyeTHbIM 3HAYEHUSM COMPOTUBIIEHUS apMaTypbl PacTshHkeHuo &, HO
He Goree 3HayeHwil, oTBevalWWX AedopmauusM  ykopoueHus GeToHa,
OKPYXAIOLLEro CxaTylo apmaTtypy: Npu KpaTKOBPEMEHHOM AENCTBUN Harpy3ku - He
6onee 400 MMa, npy AnNUTENBLHOM AENCTBUM Harpy3ku - He 6onee 500 MMMa.

[Ans apmatypbl knaccos B500 n AB00 rpaHWyHble 3Ha4YeHUst COMPOTMBIIEHUS
CKaTUIO MPUHMMAIOTCA € MOHWKAIOLLMM  KO3(hAMLMEHTOM  ycroBuiA  paboTbl.

PacueTHble 3HayeHuss R, npuBedeHbl B Tabnmue 6.14.

6.29 B HeobGXxoauMbIX Crydasix pacyeTHble 3Ha4YeHUst  MPOYHOCTHbIX

XapaKTepuUCcTUK apmaTypbl YMHOXAOT Ha KO3(pMUMEHTbI ycroBuiA paboTbl ¥y,
yyuTbIBatoLLye 0CO6EeHHOCTN paboTbl apMaTypbl B KOHCTPYKLIMW.

PacyeTHble  3Hayenus R, ana apmatypbl krnaccos A240..A500, B500
npueegeHsl B Tabnmue 6.15.

Tabnuua 6.15

Knacc PacyeTHble 3HayeHVsi COMPOTMBIIEHWS MOMNEPEYHON apmaTtypbl
apmatypbl (XOMYTOB 1 OTOTHYTbIX CTEPXHEN) pacTsKeHUIO AN NpeaerbHbIX
COCTOsIHUIA NepBoW rpynnbl, Mia

A240 170
A400 280
A500 300
B500 300

Onsa nonepe4y HoM apmMartypbl BCeX KraccoB pacyeTHble  3Ha4YeHua

conpotueneHust R, creayet npuHumath He 6onee 300 MMa.



6.2.10 OCHOBHbIMM  edOPMALMOHHBIMU  XapaKTepucTUKaMn  apmatypbl
SIBMAIOTCS 3HAYEHUS:

OTHOCUTENbHBLIX AedopMaLnii YONMHEHUsT apMaTypbl £;5 NPU AOCTWKEHWN
HanpPsKeHUSIMIU PACYETHOTO COMPOTUBIEHUS & ;

MoAyrsi ynpyrocTv apmarypbl & .

6.2.11 3HayeHus OTHOCUTErNbHbIX AedopMauuiA apmaTypbl £y NPUHUMAOT
paBHbIMM:
[ns apMaTypbl ¢ pM3NHECKUM NpesenoM TeKy4ecTu

L (6.11)

AnA apMaTypbl C YCINOBHbIM NpeerioMm TeKy4ecTu

£
£ =5+ 0,002, (6.12)

&

6.2.12 3HadyeHVss MOZYNs YNpyrocTv apmatypbl E; MpuUHUMMalOT OAUHAKOBbLIMU
Npy PacTSXKEHUN U CXaTUN U PaBHBLIMU:
£, =1,95107 Mra - ans apMatypHbIx kaHatos (K);
E; =2,01105 Mra - ans octansHon apmarypsl (A n B).
6.2.13 Onarpammbl cocTosiHuA ([edopMmnpoBaHnst) apmMaTypbl UCNOMb3YIOT Mpu
pacueTe xene3o6eTOHHbIX 3NEMEHTOB MO HENWHERHON AedopMaLIMoOHHOK Mogenu.

Mpu pacuyeTte xene3o6eToHHbIX 3NIEMEHTOB MO HENMMHeWHoW AedopMaLoHHON
ModerM B KayecTBe pacyeTHOW AuarpaMmbl COCTOSHUA  (AedopMMpoBaHUS)

apMaTypbl,  yCTaHaBfvBalOWeW  CBSI3b  MEXAY  HamnpsikeHusiMuM 0, 1

OTHOCUTENMbHBIMM  AedopMaumsmMm £;  apMaTypbl, MPUHAMAIOT  YNPOLLEHHbIE
AvarpaMmbl no Tuny guarpamm MpaHaTna Ana apMaTypbl ¢ usndecknum npegesnom
Teky4decTun knaccos A240-A500, B500 ayxnuHeliHyto anarpammy (pUcyHok 6.2, a),
a ans apMatypbl C YCNOBHbIM NMpegenomM TekydecTtu knaccos A600-A1000, Bp1200-
Bp1500, K1400, K1500 1 K1600 - TpexmmHeiHyo (pucyHok 6.2, 6), 6e3 yueTa
YNPOYHEHNS 3a NMOLLAAKON TEKY4eCTU.

PucyHok 6.2 - inarpamMmbl COCTOSAHUA pacTsHYTOM apmaTypbl
(1) Os

asu= G,:= Hs

arcigbs £s
Esu Esd
a Gs
a2 = 1,1R;s
asn = Rs
Tzl = 0,9 Rs
arcigfs s
£51 Gs 52

a - AByXIMHeHas avarpamMma; 6 - TpexnmHeHas auarpamma
PucyHok 6.2 - [lnarpamMmmMbl COCTOSIHUSI pacTsIHYTON apmaTypbl

[lnarpaMmbl  COCTOSIHUS apMaTypbl MPU PacTSHKEHUM U CXaTUM MPUHUMAKT
OfIMHAKOBbIMW, C YY4ETOM HOPMUPYEMbIX PaCYETHbIX COMPOTUBMEHWUIA apmMaTypbl
PaCTSHKEHMIO U CXATUIO.

[onyckaeTca B KayecTBe pacyHeTHbIX [AuarpaMm COCTOSIHUSI apmaTtypbl
MCMOMb30BaTh  KPUBOSMHENHbIE pacyeTHble [uarpamMbl, annpoKCUMUPYHOLLWE
hakTHyeckme gmarpamMmmbl 4edopMMpPOBaHNS apMaTypbl.

6.2.14 HanpspkeHus B apmaTtype o; COIMMacHO [ABYX/MHEWHON auarpamve
COCTOSIHMSE  apmaTypbl  ONpeaensloT B 3aBUCUMOCTM  OT  OTHOCUTESIbHbIX

nedopmauuii £; no opmynam:
npu 0< 55 <gyp



0, =g, By (6.13)

npu £, £ 85 £ 559
2 (6.14)

3HayeHus £, &; 1 K; npuHUMatoT cormacHo 6.2.11, 6.2.12 1 6.2.8. 3HaueHus

OoTHOCUTENbHOM AedopMaLnm ;3 NpUHUMAOT paBHbIMKM 0,025.
[lonyckaeTcss Npu COOTBETCTBYIOLEM OOOCHOBaHWM MNPUHUMATL  BEMMUYUHY

OTHOCUTENbHOW  gedopmMaumn £;3  MeHee unm Goree 3HaveHus 0,025 B
3aBUCMMOCTM OT MapKuM CTanmu, Tuna apMUMpOBaHUs, KPUTEPUS HaOEXHOCTU
KOHCTPYKLUM 1 ApYyrix (hakTOpoB.

6.2.15 HanpsxeHnsa B apmatype 0, COMMaCHO TPeXSMHEWHOW AuarpaMmme
COCTOSIHMS  apmaTypbl  OMpefensT B 3aBUCMMOCTW  OT  OTHOCUTESbHbIX

nedopmauuin £; no dopmynam:
npy 0 < g5 < 85

a5 =8 Hy (6.15)
npu s <2, £ g9
a Eien—sE, a
TR | ) PR N Y-S S V-2 (6.16)
Ry ) esp—ga &g
3HaveHust 5,1, E; u E; npuHumalot cormacHo 6.2.11, 6.2.12 1 6.2.8.
3HAYEHUs HaMNPSHKEHUA T 54 NMPUHMMAIOT paBHbiMK 0,9 F; , a HanpsbkeHuit 7 ;7 -
paBHo 1,1 R; .
. 097,
3HaveHnsa OTHOCUTENMbHBLIX AedopMaumniA £; NPUHUMAIOT pPaBHbIMU 7 a

&

nedopmaumni £;3 - paBHbiMmn 0,015.

7 BeTOHHbIEe KOHCTPYKLUN

KOHCTpYKLUMM paccMaTpuBatoT kak BETOHHbIE, ECIIM UX MPOYHOCTb obecneyeHa
OfIHVM TOMNbKO BETOHOM.
BeTOHHbIE 3IEMEHTBI NMPUMEHSIIOT:

a) npenMMyLLEeCTBEHHO Ha CXXaTue npu pacnonoxeHuu I'IpO,ElOJ'leOI;I COUMatoLLEN
CuIbl B Npeaenax nonepe4YyHoro Ce4eHna anieMeHTa;

6) B OTAEnbHbIX Cry4asx B KOHCTPYKUMSX, paboTalowmx Ha cxatve npu
pacronoXeHn NPOAOMbHOM CXUMAIOLLEN CuMbl 3a MpeaenaMn nonepeYHoro
CeyeHus areMeHTa, a TaKke B u3rvbaemMblix KOHCTPYKLIMSX, KOrda UX paspylueHue
He npeacTaBnseT HEenoCPeACTBEHHONW OMacHOCTWM AN 3HM  floden U
COXpaHHOCTM 060pYyA0BaHMS.

KoHCTpyKUWM ¢ apmMaTypoin, Nowaab CeYEeHNs KOTOPOW MeHbLLE MUHUMArbHO
[ONyCTUMOW MO KOHCTPYKTMBHbIM TpeGosaHusim  10.3, paccmarpuBaloT — Kak
6eTOHHbIe.

7.1 Pac4yeT 6eTOHHbIX 3J71eMEHTOB NO NPOYHOCTU

7.1.1 BeToHHble 3MeMeHTbl pPacCYMTLIBAIOT MO MPOYHOCTM Ha [AencTBue
NPOAOMBHBIX CXUMAIOLLMX CUI1, 3rMbatoLLX MOMEHTOB W MOMEPEYHbIX CUI, a Takxe
Ha MeCTHOe cxaTtue.

7.1.2 PacyeT no NpoYHOCTU GETOHHbLIX 3MEMEHTOB NpU AEACTBUM MPOAOSIbHON
CXVMaltoLLet Cunbl (BHELIEHTPEHHOe CxaTue) u umarubaioliero MomeHTa crnepyet
NPOV3BOAUTL AN CEYEHUIA, HOPMaribHbIX K UX NPOAONbHOM OCK.

Pacyer GEeTOHHbIX 3MeMEeHTOB TMNPOM3BOASIT HA OCHOBE  HEMWHENHON
nedopmauuorHoi Mopgenm cormacHo 8.1.20-8.1.30, npuHUMMasi B pacyeTHbIX
3aBUCMMOCTSIX MMOLaAb apMaTypbl paBHOM Hynto. [lonyckaeTcs pacyeT 6EeTOHHbIX
3NIEMEHTOB MNPSIMOYrONbHOMO UM TABPOBOTO CEYEeHUM Npu [AeiCTBUM YCUNWA B
NIOCKOCTU CUMMETPUM HOPMAribHOTO CEYEeHWs MPOM3BOAUTL MO MpederibHbIM
ycunuam cornacHo 7.1.7-7.1.12.

7.1.3 BeTOHHble 3MeMeHTbl B 3aBMCMMOCTU OT YCFOBUA WX paboTbl U
TpeboBaHW, NPeAbABNAEMbIX K HUM, PacCHUTLIBAOT MO MpeaenbHbIM YCUMSaM
6e3 yyeTa unm ¢ y4eTom ConpoTUBeHNs 6eToHa PacTAHYTON 30HbI.

Be3 yyeta conpoTvBneHuss 6GeTOHa pacTAHYTOM 30HbI (pUCyHOK 7.1)
Npou3BOAAT pPacHeT BHELIEHTPEHHO CXaTbiX 3MEeMEHTOB MNpWU  PacronoXeHUn
NpoAoSbHON CXUMAIOLLE CuMbl B Npefeniax MonepeyHoro CeyveHus anemeHTa,
NpUHUMas, YTO  [OOCTUXEHWE MPEAEnbHOr0  COCTOSHWA  XapakTepusyeTcs
paspyLueHnmem cxatoro 6etoHa. ConpoTmsreHne 6eToHa CXaTuio Npu pacyeTe no

npeaernbHbIM - YCUMMSIM - YCROBHO MPEACTaBMAOT HAMPSHKEHUAMY, pPaBHbIMU &y,
paBHOMEpPHO pacnpegeneHHbIMM MO YacTU CXXaToW 30HbI (YCIIOBHOM CXaTOW 30HbI) C
LLEeHTPOM TSDKECTM, COBMaaloLLMM C TOUKOIN NPUIOXKeHUst NpoaorbHoi cunbl (7.1.9).



PucyHok 7.1 - Cxema ycunui u antopa HanpsiXKeHMn B CeYEeHUM,
HOpMarnbHOM K NPOAONbLHOM OCY BHELLIEHTPEHHO C)XXaToro 6eTOHHOro
3aneMeHTa, paccYUTbLIBAaEMOro No NPoYyHocTH 6e3 yyeTa
COMpOTMBIEHUs 6eToHa PacTAHYTOW 30HbI

R, |
N — R, /
— e el mim — i - " “fj\
— : Ve

i = Uentp
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B

PucyHok 7.1 - Cxema ycurnvin 1 anopa HanpsbkeHUn B CeYeHUM, HopMarbHOM K
NpoAOSbHON OCU BHELIEHTPEHHO CXATOro 6ETOHHOrO 3feMeHTa, pacCHUTbLIBaEMOro
no Npo4HoCcTM 6e3 y4eTa conpoTuBeHNst 6eToHa pacTSAHYTOW 30HbI

C y4eToM ConpoTUBIIEHNst GETOHA pacTsIHYTOW 30HbI (PUCYHOK 7.2) Mpov3BoasT
pacuyeT 3neMeHTOB, paboTaloWMX Ha CxaTue Npu PacnofioKeHUM MPOAONLHO
CK/MAIOLLEN CUMbl 3@ Npeaenamu MnonepeyHoro CeYeHus aneMeHTa, usrnbaemMbix
3MEeMEHTOB, a TaKXe 3MTeMEHTOB, B KOTOPbIX HE AOMYCKaloT TPELLMHbI MO YCIIOBUSIM
JKCnnyaTaumMm KOHCTPYKUWA. Mpyu 3TOM npu pacyeTe Mo NpefenbHbIM YCUrmsm
NPUHUMAIOT, 4TO NpefderibHOe COCTOSIHWE —XapaKTEPU3YeTCs  [OCTWKEHUEM
npegernbHbIX  yCurmii B GeToHe  pacTsiHyTOW — 30Hbl,  OnpefensiemMbix B
npeanosrioxeHun ynpyroi pabotsl 6etoHa (7.1.9, 7.1.10, 7.1.12).

PucyHok 7.2 - CxemMa ycunum 1 anopa HanpshkeHUn B ce4eHUu,
HOpMarbHOM K NPOoAONbHOM OCY n3rnbaemoro (BHELLEHTPEHHO
CXXaToro) 6eTOHHOro 3fieMeHTa, PacCYUTbLIBAEMOro MO NPOYHOCTH C
y4eTOM CONpPOTMBIEHUs 6eToHa PacTAHYTOWN 30HbI

R, ]

PucyHok 7.2 - Cxema ycunuin 1 amiopa HanpshkeHUn B CeYEeHUM, HOpMarbHOM K
npoaosribHON ocu M3rmbaemoro (BHELLEHTPEHHO cCxaToro) GeTOHHOro anemeHTa,
paccunTbIBAEMOrO MO MPOYHOCTU C Y4ETOM COMPOTMBIIEHWS BEeTOHa pacTsHyTOW
30HbI

7.1.4 Pac4eT no NPOYHOCTU BETOHHbLIX 3MEMEHTOB NMPU AENCTBUM NONEPeYHbIX
CMN NPOu3BOAST M3 YCMOBUSA, MO KOTOPOMY CYMMa COOTHOLLEHWA [NaBHOMO
PacTAMMBAIOLLErO HaMpsHKeHWst K PacyeTHOMY COMpPOTVBIEHWO GeToHa OCeBOMY

a
pacTsKeHUIo [R_m] M [MaBHOTO CH/MAIOLLETO HanpsiKeHWst K pacyeTHOMY
b
Umc
COMPOTUBIIEHWIO GETOHA OCEBOMY CXaTUHO R, | He RomKHa npeBbiLLETL 1,0.
b

7.1.5 PacyeT no nNpoYHOCTU OGETOHHLIX 3MIEMEHTOB Ha [OEWCTBME MECTHOM
Harpy3ku (MecTHoe caTune) MPOU3BOAAT CornacHo ykasaHusm 8.1.43-8.1.45.

7.1.6 B BeToHHbIX anemeHTax B cryyasix, ykasaHHbix B 10.3.7, Heobxoaumo
npegycmaTpuBaTb KOHCTPYKTVUBHYIO apmaTypy.

PacuyeT BHELEHTPEHHO CXKaTblX GETOHHLIX 31IEMEHTOB MO npeAesibHbIM
ycunusam

7.1.7 Tpn pacyeTe No NPOYHOCTM BHELLEHTPEHHO CXaTblX OETOHHbBIX 31IEMEHTOB
Ha OEeNCTBME CXMMAIOWEN NPOAOSbHOW CUrbl CRedyeT y4uTbiBaTb CIyYanHbln

9KCLLEHTPUCUTET &, , NPUHMMAEMBI He MEHee:

1/600 AOrvHBI  3MemMeHTa WM pPacCTosiHUA  Mexdy €ero  CedYeHusMu,
3aKpenneHHbIMU OT CMELLeHUST;

1/30 BbICOTbI CEYEHUS;



10 Mm.
[Ons  aneMeHTOB CTaTM4YECKU HeonpedermMMblX KOHCTPYKUMA — 3HadeHue
9KCLEHTpUCUTETA  MPOAOSIbHOM  CUMbl  OTHOCUTENBbHO  LIEHTpPa  TSXECTU

npuBegeHHOro cevYeHunsa €5 NpUHUMaKT paBHbIM 3HAYEeHUKD 3KCUEeHTpucuteTa,
NONy4eHHOro U3 CTaTtu4ecKoro pac4yeta, Ho He MeHee &, .

[InA anemeHTOB CTaTUYECKN OMpeaenMblX KOHCTPYKLINA SKCLEHTPUCUTET 2g
NPUHAMAIOT pPaBHbIM CyMME 3KCLIEHTPUCUTETOB - W3 CTaTMYECKOro pacyeTa
KOHCTPYKLUI 1 CryYanHoro.

]
7.1.8 Mpu rMBKOCTN 3reMeHToB _1 > 14 HeoBXOAMMO YYUTbIBaTb BIMSIHUE Ha KX
I
Hecyllytlo  CnoCOOHOCTb  NPOrMBOB  NyTEM  YMHOXEHWS  3HayYeHul €g  Ha

K03dhdMLMEHT ', onpeaensieMbli cornacHo 7.1.11.

7.1.9 PacyeT BHELEHTPEHHO CXaTblX 6ETOHHbIX 31IEMEHTOB MPU PaCcMONIOKEHUN
NpoaoNbHON CXVMalOLLE CuMbl B Mpeaenax MonepeyHoro CevYeHWs dneMeHTa
NPOn3BOASIT U3 YCIOBUS

Nin'ﬂb, (71)

rae IV - oefcTByoLas NpodosibHas cuna;

A, - nnowaak cxatoit 30HbI 6eToHa, onpeaenseMas U3 YCrioBus, YTO ee LEeHTP

TSXKECTU COBMajaeT C TOYKOW MPUIMONKEHWS MPOAONbHON cumbl A (C ydeTom
nporn6a).
[lns anemMeHTOB NPSIMOYTOSbHOTO CeYeHwst

2 x i
Ab=b-k{l——:2—1]. (7.2)

,D,OI'IyCKaeTCﬂ pacyeT BHELUEHTPEeHHO CXaTbiX 3JIeMEHTOB NpAMOYrofibHOro

ceyeHUss npu  SKCLEHTpUCUTEeTE MNpoAoNbHOM curbl &g < A4 30 nip £ 20k
Npou3BOAUTL K3 YCIOBUS

Nip Ry A, (7.3)

rae A - nnowaab nornepevyHoro CeYeHnst ANeMeHTa;
- KO3(PMUMEHT, NPUHUMAEMbIA NPU ONMUTENBHOM AENCTBUM Harpysku Mo

]
Tabmue 7.1 B 3aBUCMMOCTM OT TMOKOCTU % anemMeHTa, Npn KpatkoBpeMeHHOM

OEiCTBUM Harpv3ku 3HaYeHWst © OonpenenstoT Mo NUHERHOMY 3aKOHY, MPUHUMAast

_ ‘EU _ ‘EU
“=0,9 npn E =10wmn # = 0,85 npu E =20;

-EU - pacyeTHaa ANWHaA 3neMeHTa, onpegendemMas Kak ansa KEne300eTOHHbIX
3NIEMEHTOB.

Tabnvua 7.1
itk 6 10 15 20
[ 0,92 0,9 0,8 0,6

BHeLleHTpeHHO CxaTble GETOHHbIE 3NIEMEHTLI, B KOTOPbIX MOSIBNEHUE TPELLMH
He [oMycKaeTcsl Mo YCMOoBWSIM SKCNyaTauum, He3aBUCUMO OT pacyeTta U3 ycroBust
(7.1) BorkHbl GbITb MPOBEPEHbI C YYETOM COMPOTMBIEHUs1 GeToHa pacTsiHyTOn
30HbI U3 YCIOBUSI

Rbi cA

A
. . . s ‘1
Tyl (7.4)

[Ins anemMeHTOoB NPSMOYrofbHOro ceveHuns ycrosue (7.4) umeeT Bug,

Mg Ry bk
- 690'?}_1
A . (7.5)

B dopmynax (7.4) n (7.5):

A - nrowaab NonepeyHoro ceveHns 6eTOHHOro aNeMeHTa;

I - MOMEHT MHepL 1 ceveHnss GEeTOHHOTO 3rIeMeHTa OTHOCUTENbHO ero LieHTpa
TSKECTY;

¥¢ - pacCTOsiHMe OT LeHTpa TSXeCTU CeyYeHus anemeHTa OO Hawbornee
pacTSHYTOro BOSOKHa;
- KOadhdMLMEHT, onpeaensemMblil cornacHo ykasanuam 7.1.11.

7.1.10 PacyeT BHELIEHTPEHHO CXaTbIX HETOHHbIX 3IEMEHTOB NPU PacroNioXeHUN
NPOAOIbHON CHUMAOLLE CUMbl 3a NpeenaMyt NMonepeyHoOro CeYeHUst dnemeHTa
npousBoasT u3 ycrosui (7.4) u (7.5).



7.1.11 3HauveHve koacpbdmumeHTa 7, y4uTbIBaKOLWIErO BrMsiHMe nporuba Ha

3HaYEeHUe AKCLLeHTPUCUTETa NPOAONLHONM CUTbl 2y, ONPedenstoT no dopmyrne

Ny s (7.6)

rae Ncr - YCJTIOBHaA Kputnyeckasa cuna, onpegenaemas no cbopMyne

2
B
Wy 222 7.7
i
roe ) - >KeCTKOCTb 3remMeHTa B npeaenbHol Mo MPOYHOCTV  cTaamu,

onpefensemas Kak Ans xene3obeToHHbIX 3femMeHToB, HO 6e3 yyeTa apmarypel,
cornacHo 8.1.15.
PacueT narn6aembix 6e TOHHbIX 3fIeMEHTOB MO NpeAenbHbIM YCUNuAM

7.1.12 PacyeT u3rmbaemMbix GETOHHbIX 3MIEMEHTOB CrieayeT Npou3BOAUTb M3
ycrosus

MMy, (7.8)

rae M - U3rmbaroLLmii MOMEHT OT BHELLHEN Harpy3Kky;

M - NpepenbHblii U3rMGaOLMA MOMEHT, KOTOPbIA MOXET BbiTb BOCMPUHAT
CeyeHneM anemeHTa.

3naveHve M,; onpenensoT no opmyre
My = Ry ' W, (7.9)

rae W - MOMeHT CconpoTuMBIieHna ceYvyeHua anemMeHTa Onsd Kpathero pacTaHyTOoro
BOJIOKHa.
[na anemeHToB NpPAMOYrofibHOro ce4yeHua

W=t (7.10)

8 XKene3o6eTOHHbIe KOHCTPYKLUM Ge3
npeaBapuUTeNIbHOrO HaNpPsXXeHUs apMartypbl

8.1 PacuyeT aneMeHTOB Xene306eTOHHbIX KOHCTPYKLWUNA No
npefenbHbIM COCTOSIHUAIM NEPBOW IpynnbI

PacueT xene306eTOHHbIX 31IeMEHTOB MO NPOYHOCTU

YKene3obeToHHblE 3NMeMEHTbI pPacCyYMTLIBAOT MO MPOYHOCTU Ha OencTBue
M3rmbaroLLyIXx MOMEHTOB, NPOAOITbHBIX CUM, MONEPEYHbIX CUM, KPYTSALLWX MOMEHTOB 1
Ha MeCcTHoe eNCTBUE Harpy3kun (MECTHOE cxaTtue, NpoaaBnMBaHue).

PacyeT no npoYyHOCTM Xene3oGeTOHHbLIX 3NeMEeHTOB Ha [AeucTBue
U3rméaroLmx MOMEHTOB U NPOAOSbHbLIX CUT

Obuwue nonoxeHusi

8.1.1 PacyeT no NPOYHOCTM Xene3oOETOHHbIX JNIEMEHTOB Mpu AEeNCTBUM
n3rvbarouyx MOMEHTOB W NPOAOMbHLIX CUM  (BHELEHTPEHHoe coxaTtve wnm
pacTsbkeHue) crieqyeT Npov3BOAUTL AJ1S CEYEHWIN, HOPManbHbIX K UX NMPOAOSbHON
ocu.

PacyeT no npoYHOCTM HOPMarbHbLIX CEYEHWA Xene3o6eTOHHbIX 3EMEHTOB
crnepgyeT npov3BOAWTb Ha OCHOBE HenuHenHon AedopMalMoHHON  mopaenu
cornacHo 8.1.20-8.1.30.

[onyckaeTcs NPpoM3BOAUTL pacyeT Ha OCHOBE NpeferibHbIX YCUINA:

Xene3obeTOoHHbIX 3MEeMEHTOB MPSIMOYroNbHOro, TaBPOBOrO W [BYTaBPOBOMO
CeyYeHWUn C apMaTypon, pacnoroXeHHOW y NepneHAVKYMsapHbIX MOCKOCTU u3rmba
rpaHeit anemeHTa, Npu OEVWCTBUM YCUIMIA B NIIOCKOCTVM CUMMETPUU HOpPMasibHbIX
ceveHun cornacHo 8.1.4-8.1.16;

BHELIEHTPEHHO CXaTblX 3MEMEHTOB KpYyrfioro M KOmbLEBOro MonepeyHbixX
CeYeHu - N0 yKazaHuaM npunoxexns .

8.1.2 MNpun pacyeTe BHELEHTPEHHO CXaTbiX 3NIEMEHTOB credyeT Yy4uTbiBaTb
BMUsiHME nMpormba Ha MX Hecyllylo CnocobHOCTb, Kak MpaBurio, nytem pacuyerta
KOHCTPYKLUI No AecdopMMpoBaHHON cxeme.

[lonyckaeTcs MNpov3BOAMTb pacyeT KOHCTPYKUMA MO HeaedopMUMpoBaHHOM

cXeme, yuuTbiBasi mpu rmbKocTu _ﬂ >14 BrusiHMe nporuba aneMeHTa Ha ero
i

NPOYHOCTL NYTEM YMHOXEHUSI HAYaNbHOTO 3KCLEHTPUCUTETA £y Ha KO3hAMUMEHT
7, onpegensiembli cornacHo ykasanusim 8.1.15.

8.1.3 [Ana xene3obeTOHHbIX 3NIEMEHTOB, Yy KOTOPbIX NpederibHoe ycwunue no
NPOYHOCTU OKa3blBAETCA MeHbLUe NPeaeribHoro yCunms no 06pasoBaHuio TPeLLyH
(nn.8.2.8-8.2.14.), nnowaab ceveHusi NpoAOIbHON pacTAHYTOM apMaTypbl AOSDKHA
ObITb yBENMYeHa Mo cpaBHeHWo ¢ Tpebyemolt 13 pacyeTa no NPOYHOCTU He MeHee
yem Ha 15%, wnm onpegeneHa M3 pacyeTa MO MPOYHOCTM Ha AencTBue
npeaensHOro yeunus no o6pasoBaHuio TPELLMH.

Pacyem 1o npoYHoCcmu HopMaribHbIX ceqyeHul ro rnpedesibHbIM yCunusim



8.1.4 TpepenbHble ycuUnMsE B CEYEHUM, HOPManbHOM K MPOAOSbHOW OCH
afemMeHTa, crieayeT onpeaenaTb NCXoas U3 CeayoLWMX NPeanoChIIoK:

conpoTMBreHne 6eToHa pacTSXKEHUIO NPUHUMAIOT PaBHbLIM HYIHO;

conpoTuBrieHne GeToHa CxaTuio MNpeaCcTaBMseTCs HaNPSHKEHWSIMKW, PaBHbIMU

Ry 1 paBHOMEpHO pacnpefeneHHbIMMI Mo CXaTol 30He GETOHa;

OecopMaumm  (HanpsbkeHus) B apmaTtype OnpedensioT B 3aBUCUMOCTU OT
BbICOTbI CXKaTOW 30Hbl GETOHA;

pacTarvBaioLLyie HanpshkeHUst B apMatype NpuHUMaloT He Goree pacyeTHoro

COMPOTUBIIEHUS PACTSKEHNIO & ;
CKMMAlOLLME HanpsikeHUs B apmatype NpuHMMaloT He 6Goree pacqeTHoro

COMpPOTUBIEHNS CXaTUIO R, .

8.1.5 PacuyeT no NpOYHOCTM HOPMaribHbIX CEYEeHW crnegyeT Mpov3BOAWUTbL B
3aBMCKMOCTMN OT COOTHOLLIEHWSI MEXOY 3HAYEHNEM OTHOCUTENbHON BbICOTbI CXaToN

X
30HbI 6eTOHa £ = ——, ornpeensieMbIM 13 COOTBETCTBYIOLLMX YCIIOBUII PABHOBECHS,

y

1 3Ha4YeHnem FpaHI/I‘-{HOI;I OTHOCUTESbHOW BbICOThLI CXaTON 30HbI ER' npun KOTopom
npeferibHoe COCTOAHME 3JleMeHTa HacTynaeT OAHOBPEMEHHO C OOCTWXeHuem B

pacTsHyTOW apMaType HanpsHKeHWs!, PaBHOTO PAacCYETHOMY COMPOTUBIIEHUIO X .

8.1.6 3HaueHue ¥ p onpegenstoT no dopmyne

o R _ 0.8
& ) 1+ Egal
£p3 o (8.1)

roe #;ef - OTHOCUTENbHAs /:Leq)opmauvm pacmHyToﬂ apMaTypbl NpyU HANPs>XeHUsAX,

paBHbIX &
RS
sl = E_ ) (8-2)

&

£p7 - OTHOCUTENbHAs AedopmaL s CxaToro 6eToHa Npn HaNpsKeHAX, paBHbIX

Ry , NpyHAMaemMast B COOTBETCTBUM C yKasaHusiMu 6.1.20 npy HEMPOLOIBKUTENBHOM
[EeViCTBUN Harpy3Kku.

[Ans Tsxenoro 6etoHa knaccoB B70-B100 1 ans menkosepHuctoro 6eToHa B
uncrnurene copmynbl (8.1) BMecTo 0,8 cneayet npuHumath 0,7.

8.1.7 lMpn pacyeTe BHELEHTPEHHO CXaTblX Xene3obeTOHHbIX 3MIEMEHTOB B
HayarbHOM 3KCLEHTPUCUTETE MPUMOXEHUS NPOAOIbHOW  CUMbl € crnepyeT

YUYUTBIBATb CINyYalHbIA AKCLLEHTPUCUTET £, , TPUHMMaEMbIN HE MEeHee:

1/600 AMvHBI  3MemMeHTa WM pPacCTosiHUA  Mexdy €ero  CeYeHusMu,
3aKpenneHHbIMM OT CMELLIEHNS];

1/30 BbICOTbI CEYEHUs;

10 MMm.
[Ana anemMeHTOB CTaTM4YECKU HeonpefermMMblX KOHCTPYKLMA — 3HadeHue
9KCLEHTpUCUTETA  MPOAONBbHOW  CUIMbl  OTHOCUTENBbHO — LIEHTpa  TshKecTu

npuBeeHHOro ceYeHuda €5 NpUHUMalT paBHbIM 3HAYeHUKD 3KCUEeHTpucuteta,
NOny4eHHOro U3 CTaTtu4ecKkoro pac4yeta, Ho He MeHee &, .

[ns aneMeHTOB CTaTU4eCcKU OonpeaernMMbIX KOHCTPYKLUIA SKCLIEHTPUCUTET £g
NPUHMMAIOT paBHbIM CyMME 3SKCLEHTPUCUTETOB W3 CTaTU4ecKoro pacuyera
KOHCTPYKLMIA 1 Cry4anHoro.

Pacyem usaubaembix 351eMEHMO8

8.1.8 PacyeT no NPOYHOCTM CEYEHUI M3rMBaeMblX INIEMEHTOB MPOU3BOAAT U3
ycroBusi

M <My, (83)

rae A - u3rvbaoLLmMini MOMEHT OT BHELLHE Harpy3ku;
My - NpeaenbHbI M3rMGaloLLmMA MOMEHT, KOTOPLIA MOXET BbiTb BOCMPUHAT
ceyeHneM anemeHTa.
8.1.9 3Hayenve M,y OnA U3rMBaEMbIX 31IEMEHTOB MPSIMOYrOfIbHOMO CEeYeHMs

X
(pucyHok 8.1) npu £ = % < £ g onpepensioT no copmyrie

Myy =Ry b (g ~052) + Ry AL (g —a), (8.4)
Npn 3TOM BbICOTY CXaTOW 30HbI % ONpeaenstoT no gopmyne

- R A - R, 'A.;
By th '

X

(85)

PucyHok 8.1 - Cxema ycunui u antopa HanpsiXkeHun B Ce4EeHUHU,
HOpPMasibHOM K NpOoAOSIbHOM OCU U3rnéaemMoro xxeneso6eToHHOro



anemeHTa, NpyW ero pacyeTe Mo NPOYHOCTU
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PucyHok 8.1 - Cxema ycurnvin 1 aniopa HanpsbkeHUn B CeYeHUM, HOpMarbHOM K
npoaosbHON ocKn M3rmbaemoro xerne3obeToHHOro anemeHTa, Npu ero pacyete no
NPOYHOCTH

8.1.10 3HayeHve M,; AN M3rMBaeMbiX SrIEMEHTOB. UMEIOLLVIX MOSIKY B CXXaToun
x
30He (TaBpOBble W [BYTaBPOBbIE CeueHus)), npu £ = % 2Egp onpegensior B
3aBWCMMOCTM OT MOSIOXEHWS rPaHuLIbl CXATON 30HbI:

a) ecnv rpaHuLa NpoxoauT B norke (puUcyHok 8.2, a), T.e. cobriogaetcs ycrnosme
Ry A SRy by ok Ry AL (86)

3HayeHue M,; onpegensioT no 8.1.9 kak ANs MPSIMOYrONbHOTO CEYeHWs
LMpUHON & ;

6) ecrm rpaHuua npoxogut B pebpe (pucyHok 8.2, 6), T.e. ycrosue (8.6) He

cobniopaetcs, sHadeHue M, onpegensioT no cdopmyrne

Myg =Ry & (g =0,52) + Ry (b7 ~B) Ay (g —050 )+ Ry AUy —a),
87)

NpuY 9TOM BbICOTY CXXaToW 30HbI 6eToHa x onpefensoT no opmMyrne

X

= R 4 _Rsc'A;_Rb(b}' _b)'k:f

T (8.8)

PucyHok 8.2 - lonoxeHue rpaHuLbl CXXaTol 30Hbl B Ce4eHUN
n3rnb6aemoro xene3o6eTOHHOro anemMeHTa

a i

. A . A
- By A by
1 /] i

Nz
7

A
1
474

hy

[ e | —

| b b
PucyHok 8.2 - lMonoxeHue rpaHuLbl CXaToW 30HbI B CeyYeHun wuarmbaemoro
»ene3o6eToHHOro ariemMeHTa

8.1.11 3HayeHune b}, BBOAMMOE B pacyeT, NPUHUMAIOT U3 YCroBKS, YTO LUMPUHA
cBeca MOoJSkK1 B KaXadyl CTOPOHYy OT pebpa pormkHa ObiTb He Gornee 1/6 nponeTta
anemeHTa u He bonee:

a) Mpu Han4uM nonepeyHbix pebep umm npu 25 20,1k - 1/2* pacctoshus B
CBeTY MexXay NpoaAonbHbLIMM pebpam;



6) npy OTCYTCTBUM MonepeyHbIXx pebep (Unv npyu pacCTOSHUAX MeXOy HUMMW
BONbLUNX, 4EM PACcCTOSHUS MEXAY MPOACTbHbIMM pebpamm) n 2y < 0,1k = 6hy *;
* Mucbmom MuHcTpos ot 21.01.2019 N 1863-0Ol/08 pasbsicHSeTCA crieayioLlee:

B nognyHkTax a) u 6) nyHkta 8.1.11 ykasaH 3Hak Tupe. - lNMpumeyaHne narotosutens
6a3bl JaHHbIX.

B) NPM KOHCOSbHBIX CBECAX MOMKM:
npu fp 201k ...
npu 0,054 < k} <01k .“.3,&} ;

npm k} < 0,05% - cBechl He yunTLIBAIOT.

8.1.12 lMpn pacyeTe NO NPOYHOCTU U3rMBAEMbIX INIEMEHTOB PEKOMEHAYeTCA

cobniogathb ycrosue x £ Ephp.
B cnydyae, Koma Mo KOHCTPYKTVBHLIM COOBPaXkeHMsM UMM M3 pacyeta no
npedenbHbIM  COCTOSIHMAIM - BTOPON  PynMbl  NroW@db  PacTsHYTOW  apMmaTypsbl

npuHaTa Gorblueil, Yem 3To TpebyeTca Ons cobrogeHuss ycrosus x & £ p kg,
fonyckaeTcsi npefenbHbii u3rvbatolmin MoMeHT M,y onpeaensTb nNo dopmynam

(8.4) urm (8.7), NoacTaBISst B HUX 3HAYEHWS! BbICOTbI CXaTOM 30HbI & = £ p iy .

8.1.13 Mpyu cMMMeTpUYHOM apmmpoBaHuv, koma R *A =R, ' AL, 3HaueHne

M, onpegensioT no chopmyne
Myy =Ry A (hy - a’). (8.9)

Ecrm BbluncneHHas 6e3 yueTa cxaton apmatypbl (< =0) Bbicota cxaToit

X
30Hbl x < 2a’, B hopmyny (8.9) noacTaBnsAT BMECTO @' 3HaYeHne =

Pacuem B8HEeUEeHMPEeHHO cxKambIX 3/1leMeHImoe

8.1.14 PacyeT no NpOYHOCTU MPSIMOYrOMNbHbIX CEYEHUA BHELIEHTPEHHO CxXaTblX
3/1IEMEHTOB NPOM3BOASAT U3 YCIIOBUS

Nee < By boxthy 050 + Ry A (g —a) (8.10)

rae N - npoponbHas cuna oT BHELLHEN HarpysKu;

2 - pacCTOsiHME OT TOYKM MPUIOXEHUs MPOAOSbHOM cunbl ' [0 LeHTpa
TSDKECTU CEYEHUs PaCTAHYTOW WIM HauMeHee CxaToil (Mpu MOMHOCTHIO CXaToM
CEYEHUM ITIEMEHTA) apMaTypbl, paBHOE

'
T

e=er At

(8.11)

3pecb ® - KOI(PPMUMEHT, YYUTLIBAIOLWMIA BrMsSIHUE MPOAOSbHOTO u3rnba
(npornba) anemeHTa Ha ero Hecyllylo CMoCOOHOCTb W onpeaensemMblil CornacHo
8.1.15.

2y -no 8.1.7.
BbicoTy cxaTol 30Hbl x ONpeaensioT:

a)npn £ = — £ Ep (pucyHok 8.3) no coopmyrie

e

=N+R5'A5_Rsclﬂ:s
Ryb ’

X

(8.12)

6) npn £ = % > g no copmyne

1+&p

R
2R, 4,

By(l-£p) . (8.13)

N+R A,

RSC ' A;

REJI +

PucyHok 8.3 - CxemMa ycunui 1 anopa HanpsokeHUn B ce4eHUm,
HOpPMasnibHOM K NPOoAONbHOM OCY BHELLEeHTPEHHO CXKaToro
)ene3o6eTOHHOrO 31IeMeHTa, NPy pacyeTe ero nNo NPOYHOCTH


http://docs.cntd.ru/document/552215865

N

Ry
= —1 i V.
== )
. . ___
; =i |vy/
4
Ay,
i

PucyHok 8.3 - Cxema ycunuin 1 amiopa HanpsbhkeHUn B CeYeHUM, HopMarbHOM K
NpoJOSibHOW OCU  BHELLEHTPEHHO CXaToro Xerne3oGeTOHHOro 3nemeHTa, npu
pacyeTe €ero no NPoYHOCTU

8.1.15  3HaveHne  koadppmumeHTa 7  MpM  pacyeTe  KOHCTPYKUWA Mo
HeaedopMMPOBaHHON cxemMe onpeaensioT no dopmyrne

N, , (8.14)

rae & - npoaornbHasa cuna ot BHELLHEN Harpysku;

N, - ycroBHas KpUTMYeCKasi cura, onpeaensiemas no gopmyre

2

w e )
v, =T = (8.15)
i

3pecb [} - XeCTKOCTb Xene3obGeTOHHOro 3remeHTa B MpeferibHOM no
NPOYHOCTU  CTagww, OnpeaensieMasl COrflaCHO  yKas3aHusaM  pacyeTa Mo
nedopmauuam;

Iy - pacuyeTHas AnvHa anemeHTa, onpeaensemas cornacHo 8.1.17.

[onyckaeTca 3HayeHve [} onpedensaTtb no dopmyne

D=y Byl +k,E 1,

rae Ey, E; - Moaynm ynpyrocTu GeToHa n apmaTypbl COOTBETCTBEHHO;

I, I; - MOMeHTbI uHepumM nrowanen cevyeHnst 6eToHa U BCel MPOAOsbHON
apMaTypbl COOTBETCTBEHHO OTHOCUTESbHO OCU, MPOXOASILLE Yepes LIEHTP TSKeCTH
NoNeneyYHoOro Ce4YeHusi ANEMEHTA;

P n03+5,)
k; =07,
- KO3(b(*)|/ILlMeHT, y‘-II/ITbIBBIOLLI,I/IIZ BnnaHWe AnMUTENbHOCTU ,EIGVICTBVIH Harpysku
] =1+%, HO He Goree 2.
1
30ecb Ml y Mfl - MOMEHTbI OTHOCUTENBHO LeHTpa Hanbonee pacTaHyToro nnun

HanMeHee CxaToro (an LEeNMMKOM CXaToM cequvwl) CTepXHA COOTBETCTBEHHO OT
[e’icTBKSA NONHON Harpysku n ot OEeVCTBUSA NOCTOSHHBIX U ANUTENbHbBIX Harpysok:

- &
39 - OTHOCUTENbHOEe 3Ha4YeHWe JSKCUeHTpucuteTta npoaosibHOU CuUrbl %,

npuHumaemoe He meHee 0,15 1 He Gonee 1,5.

[LonyckaeTca  yMeHbliaTb  3HayeHWe  KoadpuLMeHTa ? ¢ y4eToMm
pacnpegeneHusi u3rmGaloLyx MOMEHTOB MO AJMHE JNIEMEHTa, XapakTepa ero
[ehOpMUPOBaAHNS U BRMSIHWUSI NPOTMBOB Ha 3HayeHVe WU3rMbaroLero MoMeHTa B
pacyeTHOM CEYEHWUN NyTEM pacyeTa KOHCTPYKLIMM Kak Yrpyro CUCTEMbI.

8.1.16 PacueT no npoYyHOCTM MPSIMOYrOfbHbLIX CEYEHUN BHELLEHTPEHHO CXaTbIX
ANIEMEHTOB C apMaTypoii, pacronoXeHHOW Yy MNPOTUBOMOMOXHBLIX B MIIOCKOCTU

. k
n3rnba CTOPOH ce4eHunda, npu SKCUeHTpucutetTe npoaosibHOU CUnbl €p £ % n

I
mbkocTn % £ 20 gonyckaeTcs NPOU3BOAUTL U3 YCIIOBUS

WL Vg, (8.16)

rae Ny - NnpegensHoe 3HaYeHVe NPOLONbHOW CUSbl, KOTOPYIO MOXET BOCMPUHATH
3neMeHT, onpezensieMoe no opmyrne

Mg =0 (R At Ry Ay} (8.17)



3aecb A - nnowaab 6ETOHHOTO ceYeHns:;

A; ¢ - NNOWAAL BCEN NPOLONLHOM apMaTypbl B CEYEHM AIEMEHTa;

- KO3(bdMLMEHT, NPUHUMaEMbI NPU ANUTENbHOM AENCTBUM HArpysku Mo
Tabrmue 8.1 B 3aBUCMMOCTM OT MMOKOCTW 3rfieMeHTa; Npu KpaTKOBPEMEHHOM
OeiCTBUM Harpy3ku 3HaYeHUs € onpeaenstoT Nno NMHERHOMY 3aKOHY, NPUHUMas

; ;
#=0,9 npu %=10m #=0,85 npu £=2o.

Tabrmua 8.1
Knacc 6eTtoHa © npw ig ! %, pasHom
6 10 15 20
B20-B55 0,92 0,9 0,83 0,7
B60 0,91 0,89 0,80 0,65
B80 0,90 0,88 0,79 0,64

8.1.17 PacyeTHyto AnWHY {j BHELLEHTPEHHO CXATOoro a5ieMeHTa OnpeaesnstoT Kak
O 3NEMEHTOB PAMHOIN KOHCTPYKLWUK C YHETOM ee AehopMUPOBAHHOMO COCTOSIHUSA
npu Havbornee HeBLIFOAHOM [MNs [aHHOrO 3NEMEHTa PacrorOKEHUM Harpysku,
NpUHUMasi BO BHUMaHWe Heynpyrvie aedopmaluy MaTepuanos U HanmMuve TpeLwmH.

,D,OI'IyCKaeTCH pacyeTHyo OnnHY fg 3NIleMeHTOB MOCTOAHHOINo nonepe4yHoro
ceyeHust no AnvHe § npu OencTBumn I'IpOLlOJ'IbHOVI CUIbl NPUHUMATb paBHOVIZ

a) AnA 3reMeHTOB C LUAPHWPHBIM OnupaHvMeM Ha ABYX _10}:
KOHL,ax

6) ANA 3MIEMEHTOB C ECTKOW 3aAerkon (MCkrovalowen - 0j-
MOBOPOT ~ OMOPHOTO ~ CEYEHWs)) Ha  OAHOM  KOHUe U
HesaKpenneHHbLIM APYrMM KOHLIOM (KOHCOIb)

B) AN SMIEMEHTOB C LUAPHUPHBIM HECMELI@EMbIM ONMUPaHWEM Ha OL4HOM
KOHLe, @ Ha APYroM KOHLe:

C ecTKon (6e3 nosopoTa) 3aAerkon -0,71;

C rofaTiMBON  (AOMYCKAlOWen OrpaHUYeHHbI  MOBOPOT) . (0.9;:
3apenkon

I') Ana aneMeHToB C noAatiMBbIM LLUAPHUPHBLIM OnvpaHnem (,CI,OI'IyCKaIOLLl,eM
orpaHn4eHHoe cMelleHne OI'IOpr) Ha O4HOM KOHLe, a Ha ApPYroM KOHUe:

C %ecTKon (6e3 nosopoTa) 3aaernkon -151:

C NoAaTnMBOW (C OrpaHNYeHHbIM MOBOPOTOM) 3a4€eMKon -2,04:

[) ONs 3NIEMEHTOB C HECMELLAeMbIMU 3a4enkamu Ha ABYX KOHLaXx:

»ecTkumm (6e3 nosopoTa) -0,5{;

nogatnnebiMuU (C OrpaHn4YeHHbIM I'IOBOpOTOM) -0,84;

€) AN 3MEMEHTOB C OrPaHWYEHHO CMeELLaeMbIMi 3afenkamMy Ha ABYX
KOHUax:

»ecTkumm (6e3 nosopoTa) -0,8¢;



nodaTiMBbIMM (C OrpaHUYEHHbIM MOBOPOTOM)

Pacuem UeHmparsibHO pacmsHymbiX 351eMeHmos

-1,21.

8.1.18 PacuyeT no NPOYHOCTU CEYEHU LIeHTpanbHO PacTSHYTbIX 3EMEHTOB

criefyet npoM3BoauUTb U3 ycrnosus

N< Nui{;

(8.18)

rae NV - npoaonbHas pacTarBaroLLas Cuia OT BHELUHWX Harpy3okK;

BOCMNPUHATO 3JIEMEHTOM.

,

Nyg - npefenbHoe 3HaueHue NpOAOIbHON CUrbl, KOTOPOE MOXeT ObiTb

ulf = Rs 'As,iof ,

HayeHve Cunbl npeaensioT n Myr
3HaueHue ¢ N,y onpegensiot no e

(8.19)

rae sz - NNOLWAAL CeYeHUs BCeil NPOLOSbHOM apMaTypi.

8.1.19 PacuyeT no npoYHOCTM

Pacuem B8HEeUEeHMpPEeHHO pacmsHymbIX 3/IeMeHImos

NPAMOYTOnbHbIX ceyeHun BHELEHTPEHHO

PacTAHYTbIX 3N1eMeHTOB creayeT npou3BoauTb B 3aBUCUMOCTU OT MNOJIOXEeHUA

npogosnsHom cunbl N :

a) ecrm npofornbHas cura V' npuroxeHa Mexay paBHOAEHCTBYIOLMMY YCUIWIA

B apmatype 5 u S (pucyHok 8.4, a) - U3 ycrosum
Nea LMy,
Nee'S My,

rae Ne u N2 - younusa ot BHELIHVX Harpysok;

My =Ry AUy —a');

A

U

My v My - npegenbHble younvs, KOTOpbIE MOXKET BOCMIPUHSATL CeYeHMe.

i =Ry AU —al;

Yeurma M,z v M, onpeaensioT no dopmynam

(8.20)

(8.21)

(8.22)

(8.23)

6) ecrm npoponbHas cuna A NpunoxeHa 3a npefenamm paccTosHUA Mexay
paBHOLENCTBYIOLLWMU yCUnviA B apmatype & u S (pucyHok 8.4, 6) - U3 ycriosus

(8.20), onpeaensisi npegenbHbIn MomeHT M no dopmyrne

Myy =Ry box (g ~052) + Ry, Ay —a),

Ry A - Ry 'A.; -N
x= .

PucyHok 8.4 - CxeMa ycunui U aniopa HanpsixkeHUi B ceYeHuw,
HOPManbHOM K NPOAONIbHON OCY BHELIEHTPEHHO PacTAHYTOro
’Kene3o6eTOHHOro 3fieMeHTa, NPy pacyeTe ero No NPO4YHOCTU NpU
NPUIoXKEeHUU NPOAOSILHON CUTbI

(8.24)

Npn 3TOM BbICOTY CXaTOW 30Hbl X OMNpeaenstoT no gopmyne

(8.25)

Ag

Iy

a

—m— R A

AN
JAN

An




Ry
g =i
[ R, A, Av
" ___
% =
_— 4. L
: i \[/
N A
———
b

a - Mexay paBHOAEVCTBYIOLMMY ycurvii B apmatype S u 5°;

6 - 3a Nnpegenamy pacCcTOsIHWIA Mexay PaBHOAENCTBYIOLLMMM YyCUIMIA B apMaType &
n s

PucyHok 8.4 - Cxema ycunuii n anopa HanpspkeHud B CEYEHWM, HOPMarbHOM K
NpoAOSbHON OCU BHELLEHTPEHHO PacTSHYTOro ene3obeTOHHOro anemeHTa, npu

pacyeTe ero no NPOYHOCTU MPY NMPUTIOKEHUN NPOAONbHOW CUmbl Y

Ecrm nonyyeHHoe u3 pacyeTa no dopmyne (8.25) sHauenue x > Egp -k, B

dopmyny (8.24) noactaBnsoT x =£p'k, e £p ONPeAenslT  COrnacHo
yKkasaHusm 8.1.6.

Pacyem no npo4HoCmMu HOPMaribHbIX CEYEeHUU Ha OCHO8€ HeruHeUHoU
deghopmavyuoHHol modenu

8.1.20 MMpwn pacuyeTe MO NPOYHOCTM ycuima W AedopMauun B CEYEHUW,
HOpMarbHOM K NPOAOSbHON OCU 3NeMeHTa, ornpeaensitoT Ha OCHOBE HeNMHENHOW
nedopMaLMOHHOM MOAENN, UCTIONb3YIOLLEN YPaBHEHWNS PaBHOBECKS BHELLHWX CUM U
BHYTPEHHUX YCUMUIA B CEYEHNM INIEMEHTA, @ TaKXe CreaYyoLLMX NONOXKEHWI:

pacnpepeneHne oTHoCUTENbHbIX AedopMaLii 6eToHa 1 apmaTypbl Mo BbICOTE
CeyeHUsl 3reMeHTa MPUHMMAKT MO NMHENMHOMY 3aKkoHy (rvmoTesa NMocKUX
ceyeHun);

CBSI3b MEeXOy OCEBbIMM HaMpPsHKEHWSIMU U OTHOCUTENbHBbIMK AedopmaLmsimm
6eToHa 1 apmaTypbl NPUHMMAIOT B BUAE AvarpaMm CoCTosHUSA (AedopMUpoBaHns)
6eToHa 1 apmarTypbl;

conpoTuBrieHne 6GeToHa pacTSHYTOM 30Hbl AOMYCKaeTCs He Y4WTbiBaTb,

npuHAMas npu g 20 HanpsbkeHus T =0. B oTaenbHbIX criydasx (Hanpumep,
n3rvbaemble U BHELLEHTPEHHO CXaTble GETOHHble KOHCTPYKLIMM, B KOTOPbIX He
[OMycKalT TPewwHbl) pacyeT Mo MPOYHOCTU MPOM3BOAST C y4eToM paboThl
pacTsiHyToro 6eToHa.

8.1.21 MNepexopn OT aniopbl HaNPshxeHWi B 6eToHe K 060B6LLEHHLIM BHYTPEHHWM
YCUMUAIM  OMNpefensoT € MOMOLLUBI0  MPOoLEeAypbl  YUCIIEHHOMO  WHTErpupoBaHus
HanpsbxeHUi Mo HopMarbHOMY Ce4eHmto. [1nA 3Toro HopmaribHoe CeYeHne YCIIOBHO
pa3gensioT Ha Masble Y4acTKW: NMpU KOCOM BHELLEHTPEHHOM CxXaTuu (PacTshKeHN)
1 KOCOM u3rnbe - Mo BLICOTE W LUMPUHE CEYEHWS; MPU BHELLEHTPEHHOM CXaTun
(pacTsaxeHnn) n un3rmbe B NMOCKOCTM OCKM CUMMETPUM MOMEPEYHOr0 CEeYeHUst
3MeMeHTa - TOMbKO MO BbICOTE CeveHus. HanpshkeHns B npegenax MasbiX y4acTKoB
MPUHUMAIOT PaBHOMEPHO pacnpeeneHHbIMU (YCpeaHEeHHbIMN).

8.1.22 Npwn pacyeTe 3neMeHTOB C 1CNonb3oBaHWeM AedopMaLMoOHHOM Moaenu
NpVHUMAIOT:

3HAYEHN CXMMAIOLLEN NPOAONBHON CUMbl, @ TaKXKe CHUMAIOLLMX HaMNPsHKeHWA 1
AecopmaLnii ykopodeHust 6eToHa 1 apmaTypbl CO 3HaKOM "MUHYC";

3HaYeHWNs pacTArMBaloLLIe MPOAOSIbHON Cumbl, a TaKXe pacTAMBaoLLMX
HanpskeHwiA 1 Aecopmaumnin yanuHeHns GeToHa 1 apmaTypbl CO 3Hakom "nsoc”.

3HaK1 KOOPAMHAT LEHTPOB TSHKECTU apMaTypHbIX CTEPXHeW U BblAeNeHHbIX
y4acTkoB GeToHa, a Takke TOYKM MPUIOXEHWUS MPOAOMNbLHOM CUMbl MPUHMMAOT B
COOTBETCTBUM C Ha3Ha4YeHHOW cucTemon koopauHaT XOY . B obwem cnyvae
Havano KoopAuHaT 3Toi cucTembl (Todka O Ha pucyHke 8.5) pacnonaraioT B
Npou3BOSIbHOM MeCTe B Npefenax nonepeqyHoro Ce4eHns aneMeHTa.

PucyHok 8.5 - PacuyeTHas cxema HOpMarnbHOro ce4yeHusi
Xene3o6eTOHHOro anemMeHTa




T pi -41\1

PucyHok 8.5 - PacuyeTHass cxema HOpMarbHOrO CeuveHusi >ene3obeToHHOro
anemeHTa

8.1.23 lNMpu pacyeTe HopMaribHbIX CEYEHWI NO NMPOYHOCTH B O6LLEM cryyae (CM.
pycyHok 8.5) ncnonb3ytoT:

YPaBHEHUS1 PABHOBECUSI BHELLHWX CWUM W BHYTPEHHUX YCUMWA B HOpPManbHOM
CeyveHnn anemeHTa:

M, = Zobi Ay Ly +Z_OSJ' 'Aéf ' ZS?J ; (8.26)
7 J
My = JZ Opy Ay Ly + %:C’s,r' Ay gy (8.27)
N=Zoy dytXoy 4y (8.28)
i J

ypaBHeHUs, Onpeaensalowme pacnpegenedne AedopMaUui Mo  CeYeHUo
aremeHTa

1 1
T T et — Zpy v — Ly, (8.29)
x r}.
_ 1 1
sy Ta t— Eay t—" Zyy; (8.30)
o y

3aBUCUMOCTH, CBSI3bIBAIOLLME HAMpPsSHKEHUS U OTHOCUTENbHble AedopMaLm
6eToHa 1 apmatypbl

Ty =By vy oy, (8.31)

Oy = E_y- Wy g (8.32)

B ypaBHeHusix (8.26) - (8.32):

M,, M, - usrMbaloupe MOMEHTbI OT BHELHE! Harpy3kM OTHOCUTENbHO
BbIGpaHHbIX W pacroriaraemMbiX B Mpeaeriax MornepeyHoro CeYeHUst aremeHTa

KOOpAMHATHbLIX OCEN (COOTBETCTBEHHO AENCTBYIOWMX B NNockocTax KX0Z w YOZ
W1 napannensHo 1m), onpegensemsie no dopmynam:

M, =My +Ney, (8.33)

My =My + Ny (8.34)



30ecb de s M}.d - n3rmbaroLme MOMEHThbI B COOTBETCTBYHOLMX NJIOCKOCTAX OT
BHELLHeN Harpys3ku, onpenendaemMble U3 CTaTU4eCcKoro pacyerta KOHCTPpyKUUn;

I - npoponbHas cuna oT BHELLHe Harpy3ku;

2y, €3 - PacCTOSHMS OT TOYKM MPUIOXEHUs MPOAoNbHOA cunbl X oo
COOTBETCTBYIOLLYX BbIGPaHHbLIX OCEN;

Hoi, Zomi, Zpyr, O - MIOWAAL, KOOPAMHATHI LIEHTPA TSHKECTM i-r0 yyacTka
GeToHa U HanpshXeHWe Ha YPOBHE €ro LieHTpa TSHKECTH;

Ay, sy, gy, Og - MNOWAAL, KOOPAMHATBI LIEHTPA TSHKECTU j -T0 CTEPXHS
apMaTypbl 1 HanpskeHe B Hem;

£ - OTHOCUTENbHas AedopMaLVst BOMOKHA, PACMOMNOXKEHHOrO Ha nepeceveHnn
BbIGDaHHbLIX ocelt (B Touke 0);
1

o j - Kpusu3na NPOAOSLHOA OCM B PAacCMaTpuBAEMOM MOMEPEYHOM
x 7y

CEYEeHWM 3MIEMEHTA B MMOCKOCTSIX A8MCTBIS U3TMGatoLLmX MoMeHToB M, n M) ;
Ej - HayarnbHbIN Moayrb yrpyrocTi 6eToHa;
B - Moaynb ynpyrocTu j -ro CTEpXHS apMaTypbl;
¥ p; - KO3COULMEHT YNpyrocTu 6eToHa i -ro y4acTka;
¥y - KO9CMLIMEHT YNPYrocTy i -fo CTEPXHS apMaTyphl.

KoatbdpUMeHTbl #5; U ¥ 5 NPUHAMAIOT MO COOTBETCTBYIOLMM AuarpaMmam
COCTOsIHWSA GETOHa M apmaTypbl, ykazaHHbIM B 6.1.19, 6.2.13.

3HayeHuss  KOI(MUMEHTOB #5; W ¥z  ONPEAEnaAloT Kak COOTHOLUEHWE
3HaYEHWN HampsbkeHud 1 gedopmauuii  And  paccMaTpuBaeMblX — TOYeK
COOTBETCTBYIOLWMX AMarpaMM COCTOSIHUS 6eToHa W apmaTypbl, MPUHATLIX B

pacuyeTe, [eneHHoe Ha Mmofyrb ynpyroctn 6etoHa E; u apmatypel E; (npu
OBYXIMHEWHOW JAuarpaMme COCTosiHUA 6eToHa - Ha npuBedEeHHbI  MoAaysb

nedopmauum  cxatoro 6eToHa E;,,md ). Mpn 3TOM WCNOMb3YOT 3aBUCUMOCTU
"HanpsbkeHve - aedopmaums” (6.5)-(6.9), (6.14) n (6.15) Ha paccmaTpuBaemMbix
yJacTkax guarpaMmm.

wpi =B (8.35)
By ey
o
vy =—3— (8.36)
Esj gy

8.1.24 PacyeT HOpMarbHbIX CeYEeHUn Xene3obeTOHHbIX 3MIEMEHTOB MO
NPOYHOCTU NPOU3BOAST U3 YCITOBMIA:

|es e | € B0 ; (8.37)
£ 5 max < Esuli (8-38)
ra€ fpmax - OTHOCWTEmNbHas Aedopmaums Hanboree CKaToro BOMOKHa 6eToHa B

HOpMarbHOM CeYeHnn anemeHTa ot [EeCTBUS BHELLHEN Harpysku;

fsmax - OTHOCUTEnbHasi ,qed)opmauvm Havnbornee PacTAHYTOIoO CTepXHA
apmMaTtypbl B HOpMalibHOM CEeYeHun anemMeHTa ot 0eNCTBMSA BHELLHEN Harpysku;

fpuf - NpedenbHoe 3HadYeHne OTHOCUTENbHOM Aedopmauum BetoHa npu
cXaTuu, NpUHMMaemMoe cornacHo ykasanusam 8.1.30;

Esu - NpederibHOe 3HayYeHne OTHOCUTENbHOW AedopMauun  yANMHEHUs
apmaTypbl, NpUHMMaemoe corfacHo ykasaHusm 8.1.30.

8.1.25 [ins »ene3ob6eTOHHbIX 3NIEMEHTOB, Ha KOTOpble AENCTBYIOT ndrnbatome
MOMEHTbI ABYX HanpaBfieHWn u npoporibHas cuna (pucyHok 8.5), aedopmauum

6eToHa £p yax W APMATYPbI £;5 ey B HOPMArNbHOM CEHEHUV NPOU3BOMLHON (OPMbI
OnpeaensiioT U3 pelleHns cucTembl ypasHeHui (8.39)-(8.41) ¢ mcnonb3oBaHvem
ypaBHeHuii (8.29) n (8.30)

1 1
My=Dy —+LDp —+D3 e, (8.39)
ry ry
1 1
My =Dy —+Dyp —+Dh3 2, (8.40)
i y
~ 1 1
N=Dj3'—+Dp'—+D335. (8.41)
x r}‘

>KecTKoCTHbIE XapaKTepucTukn Dg- (i,7=1, 2, 3) B cucteme ypasHeHuii (8.39)-
(8.41) onpegensitot no chopmynam

2 2
Dy =JZ_AEJJ' iy Epvy +§Asj | Zsy’ ’ Egr’ . (8.42)



2 2
Dyp =2l L By vy ¥ 2 Ay 29 By v g (8.43)
i J

Dy =§Abz' T Ly Hy vt JE_ASJ ity By vy (8.44)
Dz = ;Abi Cpy By vy t ?ASJ Lo Egvg (8.45)
Dy = %:Abi Epy Byvy +§‘45j g By vy (8.46)
Dy = ?ﬂw By eyt %‘.Asj Egvy (8.47)

0O603HaveHus B hopmynax - cm. 8.1.23.

8.1.26 [nA ene3obEeTOHHbIX 3MEMEHTOB, Ha KOTOpble [AEeNCTBYIOT TOMNbKO

narvbaloLme MOMEHTbI ABYX HanpaeneHnn M, un My (kocoi n3rmb), B ypaBHEHUN
(8.41) npuHumatoT N =0.

8.1.27 [na BHELEHTPEHHO CXaTbiX B MNIIOCKOCTM CUMMETPUM MONepeYHoro
CeyeHust xerne3o6eToHHbIX 3NIEMEHTOB W PaCMoNOXeHUN ocu X B 3TOW NIIOCKOCTU

B ypaBHeHusix (8.39)-(8.41) npurumaior 3y =0 u Dyy = Dyy = I3 =0. B atom
criyyae ypaBHEHUsI paBHOBECHS UIMEIOT BUL:

1
Mx=D11'r_+D13'ED; (8.48)

x

1
N=D13'r_+D33'SD. (8.49)

x

8.1.28 [Ons wusrmbaemblx B MMOCKOCTM CUMMETPUM MOMEPEYHOTO CeYeHus
Xene3obeTOHHbIX 3MEeMEHTOB U PacronoXeHust ocu X B 9TOW MIIOCKOCTU B

ypaBHeHusix (8.39)-(8.41) npunumator N =0, My =0, Dy = Dy = D33 =0. B
3TOM CIly4ae ypaBHEHUs! paBHOBECUS UMEIOT BUA:

1
Mx=Dlllr_+D13'EU; (8.50)

x

1
0=D13'r—+D33'80. (8.51)

x

8.1.29 PacyeT no Npo4YHOCTU HOPMaribHbIX CEYEHWUA BHELLEHTPEHHO CXaTbIX
GETOHHbIX 3MEeMEHTOB NpW PacMoNioKEHUM MPOAOMBLHON CXUMaloLLel Ccunbl B
npegenax nonepeyHoro CevyeHus anemeHTa npousBoasT u3 ycrosus (8.37)
cormacHo ykasaHusim 8.1.24-8.1.28, npuhumas B dopmynax 8.1.25 pns

onpeaenennsi Dy nrowaak apmatypel Ay = 0.

[ns narmbaeMbix N BHELIEHTPEHHO CXaTbiX GETOHHBLIX 3MEMEHTOB, B KOTOPbIX
He AOMYyCKAlTCA TPelyHbl, pacyeT NPOM3BOAST C YYETOM paboThl PacTSHYTOro
6eToHa B NOMNEepPeYHOM CEHYEHUN 3rIeMEeHTa 13 yCroBus

Fhtmax S ki s (8.52)

roe fpmax - OTHOCWUTENbHAs Aedpopmauus Hauboree pacTAHYTOro BOMOKHA
6eToHa B HOpMarnbHOM CeYeHUM 3reMeHTa OT AEeWCTBUA BHELLHEW Harpysku,
onpegensiemasi cornacHo 8.1.25-8.1.28;

Spui - NPeAernbHoe 3HaveHue OTHOCWTENbHOM Aedopmauun GeToHa npu
pacTsKeHUW, NPUHUMaeMoe cornacHo ykasanusam 8.1.30.

8.1.30 [pepenbHble 3Ha4YeHWs OTHOCUTENbHBLIX Aedopmaumin  GeToHa

Fhult (Fpipl ) MPAHAMAIOT MU ABy3HAYHOM aniope Aedopmauuin (cxatve 1
pacTsbkeHve) B nonepeyHoMm ceveHun 6etoHa anemeHTa (M3rmb, BHELIEHTPeHHoe

caTue UM pacTsikeHue ¢ 6OMbLIMMU SKCLIEHTPUCUTETAMM) PABHBIMU £33 (Spsa) .
Mpn BHELLEHTPEHHOM CXaTWUW UMM PacTsHKEHUM 3MEeMEHTOB W pacnpefeneHny B
rornepe4YHoM ceyeHn GeToHa anemeHTa Aedopmaunii TOMbKO OAHOTO 3Haka

npeferbHble  3HAYEHUs  OTHOCUTENbHLIX  AedopMaumnin  BeToHa £ i (Sar i )
ONpeaensloT B 3aBUCMMOCTU OT COOTHOWEHWs [Aedopmaunii 6eToHa Ha

MPOTVBOMONOXHBIX MPaHSAX CEYEHUs ANIeMeHTa £; U =4 (]52| 2y D no chopmyram:
- !
Spait = F52 ~(Ep2 T S0) o (8.53)
2

£1
Sprai = b2 " (b2 _Sbiﬂ)'s—, (8.54)
2



Tae a0y, San, £p3 W Ema - OedopMaLMOHHbIe napaMeTpbl pacyeTHbIX Auarpamm
cocTosiHus 6eToHa (6.1.14, 6.1.20, 6.1.22).

MpepenbHble  3HAYEHWst  OTHOCWUTENbHOW  Aedopmauun — apMaTtypbl £ u
MPUHUMAIOT PaBHLIMU:

0,025 - ans apmatypbl ¢ PM3NHECKUM NPEErnioM TEKYHeCTH;

0,015 - Ans apmatypbl C YCIIOBHLIM NPESESIOM TEKYYECTY.

PacueT no npo4YHOCTM Xene3o6eTOHHbIX 3MeMEeHTOB NpuU AelcTBUU
nomnepeyYHbIX cun

Obuwue rnonoxeHusi

8.1.31 PacuyeT no npoyHOCTM >ene3obeTOHHbIX 3MEMEHTOB NpU AEWCTBUM
nonepeYyHbIX KN NPOM3BOASAT HA OCHOBE MOAENM HAKITOHHbLIX CEYEHUI.

Mpn pacyeTe NO MoAenM HaKMOHHbIX CEYEHW AOMkHbl ObiTb obGecneyeHb
NPOYHOCTb 3rieMeHTa Mo Moroce Mexay HaKMOHHbIMU CEYEHUSMU U HAKITOHHOMY
CeYeHUI0 Ha AencTBME MOMepeYHbIX CUM, a TakXe MPOYHOCTb MO HaKMOHHOMY
CEYEHMI0 Ha AeNCTBNE MOMEHTA.

MpoYHOCTL MO  HAaKIIOHHOW MOMOCe  XapakTepu3yeTcs  MakCuMaribHbIM
3HaYeHVeM MOmnepeyHoOn Curbl, KOTOPOe MOXeT ObiTb BOCMPUHATO HaKMOHHOW
Nonocon, HaxoAsLWeNcs nod BO3AENCTBUMEM CXUMAKOLLMX YCUMWIA BAOMb NOMOCHI U
pacTarMBaloLLMX yCUMMA OT MOMEPEeYHOW apMaTypbl, Nepecekarowent HaKMoHHYH
nonocy. lMpyu 3TOoM Npo4YHOCTL GEeToHa onpenensioT No ConpoTUBMEHWIO GeToHa
OCEBOMY CXaTUIO C Y4YETOM BIMSIHUSI CMOXHOMO HaMpsPKEHHOro COCTOSHWSA B
HaKIIOHHO noroce.

PacueT no HaknoHHOMY CeyveHuo Ha AeficTBMUE NonepeyHbIX CUM MPOU3BOASAT
Ha OCHOBE YpPaBHEHWSI PaBHOBECUSI BHELUHWX W BHYTPEHHWX MOMepeyHblX Curl,
[ENCTBYIOWLMX B HAKIIOHHOM CEYEeHUW C ANMHOM npoekumn ' Ha NpoAosibHY0 OCb
anemeHTa. BHyTpeHHMe nonepeyHble CuMbl BKIOYAOT MOMEPEYHYo  Cumy,
BOCMPUHUMaEMyt0 ©GETOHOM B HAaKIIOHHOM CEYEHUM, W TONEepPeYHylo  Cuny,
BOCMPVHMMAEMyI0 nepecekartoLlel HakMoHHOe CeYeHue MOoMepeyHon apmaTypou.
Mpn a3TomM nonepeyHble Ccunbl, BOCMPUHUMAeMble OGETOHOM U nonepeYHon
apMaTypon, onpeaensioT No COMNpoTMBREHUAM 6eToHa M nomnepeyHon apmaTypbl
PaCTSKEHMIO C YHETOM ANMWHBI NPOEKLMK ' HaKMOHHOTO CEYEHNS.

PacueT no HaknoHHOMy ceYeHuio Ha [elACTBME MOMEHTa MPOU3BOAAT Ha
OCHOBE YpaBHEHWS| PaBHOBECUS MOMEHTOB OT BHELUHWX W BHYTPEHHUX Cun,
NeiCTBYIOLLMX B HAKMOHHOM CeYeHun C AMHON npoekuun ' Ha NpoAonbHYy0 OCb
anemeHTa. MOMEHTbI OT BHYTPEHHWUX CWN BKMOYAT MOMEHT, BOCMPUHUMAaEMbIi
nepecekalolen HakroHHOE CeYeHWe MPOAONbHON pPacTsHYTOW apmaTypon, wu
MOMEHT, BOCMPVHMMAEMbI MepeceKkalollel HaKMOHHOEe CeYeHne nornepevyHon
apmatypon. lNpn 3TOM MOMEHTbI, BOCMPUHUMAaEMbIe NPOAOIbHON WM nonepeyHon
apmMaTypon, onpefensitoT Mo  COMPOTMBIEHUAM MPOAOSIbLHON U MOnepeyvHon
apMaTypbl PaCcTSXXEHUIO C Y4ETOM AMMHBI NPOeKLuM ' HAKITOHHOTO CeYeHust.

Pacyem xene306emoHHbIX 371EMEHMO8 110 [10/10Ce MEeXOYy HaKIIOHHbIMU
ceyeHuAMU

8.1.32 PacueT mn3rmbaembix *ene3o0eTOHHbIX 3IEMEHTOB MO GETOHHON nonoce
MeXOY HaKIOHHbIMU CEYEHUSIMU NPOU3BOASIT U3 YCIIOBUS

Q<o Ry iy, (8.55)

rae Q - nonepe4yHasa cuna B HOpMarbHOM Ce4YeHUn SnemMeHTa,

@51 - KOAPUUMEHT, NPUHUMAaEMbIV paBHbIM 0,3.
Pacuem xene306emoHHbIX 3NIeMEHMO8 10 HaK/IOHHbIM CEYEHUSIM Ha
delicmeue rornepeyHbIX cus

8.1.33 PacueT n3rnbaembIx 311eMEHTOB MO HAK/IOHHOMY CeYeHuo (pUcyHok 8.6)
Npou3BOANAT U3 YCNOBUS:

Q < Qb % st: (8'56)

roe £ - nomepeyHas curna B HAKMOHHOM CEYEHUM C ASMHOM npoekuwn ' Ha
NpoAOSbHYID  OCb  3reMeHTa, onpefenseMasl OT BCEX BHELWHWX  Cu,
pacnonoXeHHbIX Mo OfHY CTOPOHY OT pacCMaTpPUBaAEMOrO HaKIIOHHOTO CEYEHNST; MPU
3TOM YuWTbIBAOT HaubGoree onacHoe 3arpyeHue B Mpeaernax HakIoHHOro
ceyeHust;

{Jy - nonepeyHas cuna, BOCNpuHMMaemas 6ETOHOM B HAaKITIOHHOM CeYeHuu;

O - TonepeyHass cuna, BOCTMpUHMMaeMasl MOMepeyHol apmaTtypon B
HaKMOHHOM CeYeHun.

PucyHok 8.6 - Cxema ycunui npu pacueTe Xene3o6eTOHHbIX
3M1eMeHTOB MO HaKMOHHOMY Ce4YeHUI0 Ha AeICTBUE NonepeyHbIX CUsn



PucyHok 8.6 - Cxema ycunmin mpu pacyeTe Xerne3o6eTOHHbIX 3IeMEHTOB Mo
HaKMOHHOMY CeYeHMIo Ha AeNCTBME NOMNEPeYHbIX CUI

MonepeyHyto cuny 5 onpegensioT no opmyre

Oy Ry b BE
0y = b2 b 0 , (8.57)
[
HO NPUHUMAIOT He Bonee 2,58, " & Ay 1 He MeHee 0,58y, & &y;
©p3 - KOAAMUNEHT, MPUHUMaEMbIN paBHbIM 1,5.

Ycunuve s, ANA NOMEPEYHON apmaTypbl, HOPMasbHOW K MPOAOSbHOM Ocu
afemMeHTa, onpeaenstoT no dopmyne

QSW & @SW IqSW : C! (858)

rae s, - KoOadMUMEHT, NpUHMMaeMbln pasHbiM 0,75;
5w - YCUIVE B MONEpeyHon apMaType Ha eQUHNLY ANWMHBI SfieMeHTa, paBHoe
ot Bow s

Sw

& s (8.59)

Pacuet npousBogAT ON1d  pAda  pacrnofiokeHHbIX no  AfMHe  3ieMeHTa
HaKIOHHbIX CeYeHu npu Havnbornee onacHow AnvHe NpOoeKL NN HaKIMOHHOIo cevyeHna

. Mpwv aTom anvHy npoekumn &' B doopmyre (8.58) npuHumMaioT He meHee 1,055 1

He Goree 2,04 .

[lonyckaeTcs MpoM3BOAUTL PacYeT HAaKMOHHLIX CEYEHWI, He paccmaTtpuBasi
HaKJIOHHbIE CeYeHVsi MPK onpeaeneHny MonepeyHo CUMbl OT BHELUHEN Harpysku,
13 ycrosws

O 2 P+ Py, (8.60)
rae {y - nonepeyHas cuna B HOPMarbHOM CeYEeHWUM OT BHELLHEN HarpysKku;
Oy = 05Ry &by (8.61)

st,l =G . (8.62)

IMpu pacnonoXeHU HOPManbHOMO CEYEHMs!, B KOTOPOM YYUTLIBAIOT NOMNepeyHyio
cuny &y , BGNM3KM onopbl Ha paccTosiHuM @ MeHee 2,5k pacyeT u3 ycrnosusi (8.60)

MpoM3BOAAT YMHOXasi 3HadeHust (Jp;, onpedensieMble no dopmyrne (8.61), Ha

ally’

Ko3dpMLMEHT,  paBHbIN HO TMpUHMMAOT 3HaueHve Yy He Goree

2’5Rbi 5 b 'kD .

Mpy pacnonoxeHuy HOPManbHOTO CEYEHNs, B KOTOPOM Y4UThIBAIOT MOMEPeYHyto
cuny (J;, Ha paccTosiHUM @ MeHee #; pacuyeT u3 ycroeusi (8.60) npousBoasT,
ymHoXas 3HadeHne g1, onpeaensemoe no cgopmyre (8.62), Ha koadprumeHT,

paBHbIN &/ k.
MonepeyHyto apmaTypy y4MTbIBalOT B pacyeTe, ecriv cobrniogaercs ycriosme

Go 20258y b

MOXHO y4MTbIBaTb MOMEPEYHYI0 apMaTypy U NPy HEBBINOIHEHUM 3TOTO YCIOBUS,
ecnv B ycrosuu (8.56) npuHumaTb

O =405 45 45! C.



o . Sw
LLlar nonepe4Hon apmatypbl, yYMTbIBAEMON B pacyeTe, . [orkeH 6bITb He
0
Swaex _ Ry B My
Mpn oTcyTCTBUM nNOMepeyHOn apmaTypbl WNM HapyLUeHUW yKa3aHHbIX BbilLe
TpeboBaHui, a Takxe npuBefeHHbIX B 10.3 KOHCTPYKTUBHbIX TpeboBaHuin pacyeT

Gonblue 3HaYeHnst

NPoOU3BOAAT W3 ycroBui (8.56) mrm (8.60), mpuHumas yeurmst Cgy  vin Pat
PaBHbIMU HyTIO.

MonepeyHass apmaTypa [OIDKHa OTBEYaTb KOHCTPYKTVBHbIM TpeboBaHUsM,
npueegeHHbImM B 10.3.

8.1.34 BrimsiHme cxvmMaloLmx M pacTArVBalOWLMX HaMNpsDKeHUA Npu pacyeTe no
nonoce Mexay HaKMOHHbIMW CEYEHWSIMM W MO HAaKIIOHHBIM CeYeHusM cregyet

YYUTBLIBATb C MOMOLLLIO KOI(MLIMEHTA 5, HA KOTOPbI YMHOXAIOT NpaBylo YacTb
ycrnoBwii (8.55), (8.57) unn (8.61).

3HayeHns koaddMUNEHTA &, NPUHUMAIOTCS PaBHBIMU:

1+ 2 npu 0 < oy £ 0,258,

1.25 npu 0,258, < 0,y < 075Ky ;

o
o npn 0758, < 045 < Ry
B
a
1- 1 npu 0 £ a; £ Ry,
2R
roe O, - CpedHee CXMMalollee HanpskeHue B GeTOHe OT BO3AeiCTBUS

NPOAOIEHBIX CUM, MPUHUMAEMOe MONOXUTENBHBIM. BennunHy .; NPUHUMAIOT Kak
CpeaHee HanpshkeHne B CEYEHWM 3rIEMEHTa C y4eTOM apMaTypsbl.

oy - CpefHee pacTdarvearollee HanpsxeHme B 6eToHe OT BO3aeNCTBUS
NPOAO0SIbHbIX CUM, NPUHMMaeMOoe NONOXUTENbHbIM.

BenunyuHel Ocp n 0y NPUHMMAKOT KakK cpedHue HanpshkeHnss B CeYeHUsx

arnemeHToB. [lonyckaeTcsi BeMMUMHBI Ty M O; onpepaenaTs 6e3 yueta apmatypbl
npwv cogepXaHnn NpoAorbHoW apmaTypbl He 6onee 3%.

Pacyem xene306emoHHbIX 3NEMEHMO8 10 HAaK/IOHHbIM CEYEHUsIM Ha
delicmeue MOMeHMo8

(MN3meHeHHas pepakuus, M3m. N 2).

8.1.35 PacyeT enes3obEeTOHHbIX 3MEMEHTOB MO HAKMOHHBIM CEYeHUsM Ha
[eNncTBrE MOMEHTOB (PUCYHOK 8.7) NPOU3BOAAT 13 YCrOBMUS

MM, +M,,, (8.63)

rae M - MOMEHT B HaKMOHHOM CeYeHWU C AMMHON npoekumn ' Ha NpoJosbHY0
OCb 3NEeMEeHTa, onpefensemMblii OT BCEX BHELUHWX CWM, PaCrONOXEHHbIX MO OAHY
CTOPOHYy OT paccMaTpVBaeMOro HaKMOHHOTO CEYEHUsl, OTHOCUTENbHO KOHLUa
HaKMOHHOTO  ceyeHust (Touka 0), MNPOTMBOMONIOXHOMO KOHLY, Y KOTOPOro
pacrionaraetcsi  npoBepsieMasi  NpOAOrbHasi — apmaTypa,  WCMbITbiBAKOLIAS
pacTskeHVMe OT MOMEHTA B HaKIIOHHOM CEYEHMM; NMpU 3TOM YYWUTbIBAKOT Haubornee
ornacHoe 3arpyxxeHve B npeaernax HakrMoHHOro Ce4eHus;

M, - MOMEHT, BOCMpWHWMAEMbI NPOAONBHONM apMaTypoii, nepecekatoLlei
HaKIOHHOE CeYeHWe, OTHOCUTENbHO MNPOTMBOMOMOXHOMO KOHLA@  HaKIIOHHOMo
ceyeHust (Todka 0);

M, - MOMEHT, BOCMPUHMMAEMbIN MOMEPeYHON apMaTypol, nepecekatoen
HaKIMOHHOE CeYeHWe, OTHOCUTENbHO MNPOTMBOMOMOXHOMO KOHL@  HAaKIOHHOMo
ceveHus (Todka 0).

PucyHok 8.7 - Cxema ycunui npu pacueTe Xene3o6eTOHHbIX
3NeMeHTOB MO HaKNOHHOMY Ce4YeHUI0 Ha AeCTBMe MOMEHTOB
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PucyHok 8.7 - Cxema ycunmin mpu pacyeTe Xerne3o6eTOHHbIX 3IIeMEHTOB Mo
HaKIMOHHOMY CeYeHUI0 Ha AeliCTB1E MOMEHTOB

MomeHT M ; onpegenstoT no chopmyne
M; =Nz, (8.64)

rae N, - ycurve B NpogonbHOWM pacTsHyTON apMartype, MpUHUMAEMOE PaBHbIM
R; A, aB 30He aHKkepoBkM onpeaensemMoe cornacHo 10.3.21-10.3.28;
Z; - NNEY0 BHYTPEHHEeN napbl CUI; fonyckaeTcs NpuHuMaTh =, = 0,94, .
MomeHT M, Ans nonepeyHon apmaTtypbl, HOpMarnbHOW K MPOAONLHOM OcU
anemMeHTa, onpeaenstoT no dopmyrne

My, =050,,C, (8.65)

rae (s - ycunve B nonepeyHomn apMartype, NprHAMaeMoe PaBHbIM ¢ gy T
g5 - ONpegensoT no dopmyre (8.59), a &' npuHumMatoT B npegenax ot 10k

no 2,00
PacueT npov3BoasT ANA HaKMOHHbIX CEYEHWW, PaCMOMOXEHHbIX MO AnNuHe
dnemMeHTa Ha ero KOHUeBbIX y4acTKax U B MecTax 06prBa I'IpO,EI,OJ'IbHOI7I apmartypsbl,

npu HauGoree onacHoN AMMHE MPOEKLUU HAKMOHHOTO cedeHnst ', NpUHMMaeMoii B
yKasaHHbIX BblLLe Npeaenax.
[onyckaeTcs Npon3BOAUTL PacHeT HaKIIOHHbIX CEYEHWH, NPUHUMAasi B YCIIOBUM

(8.63) MOMEHT Af B HaKMOHHOM CeYeHWUM Npu AnnHe npoekumn ' Ha NPoAOIbHYO

ocb anemeHTa, pasHoit 2,0k, a MomeHT M, - paBHbiM 0,5¢ 4, kg.

PacyeT no npo4yHOCTM Xene3o6eTOHHbIX 3NEeMEeHTOB Npu AelucTBUMU
KPYTALUMX MOMEHTOB

Obuwue rnonoxeHusi

8.1.36 PacyeT no MpoOYHOCTW >Kene30OETOHHbIX 3NIEMEHTOB MPSAMOYIOflbHOTO
NnonepeYHoro ceyYeHust Ha AencTBre KPYTALWMX MOMEHTOB MPOM3BOASAT Ha OCHOBE
MOoZeny NPOCTPaHCTBEHHbLIX CEYEHWIA.

Mpy pacyeTe no Mogerm NPOCTPAHCTBEHHbIX CEYEHWI paccMaTpyBaloT
ceyeHusi, 06pa3oBaHHblE HAKMOHHBIMW OTPE3KaMu NPSMbIX, CIIEAYIOLYMW MO TPEM
PacTSHYTbIM FPaHsIM 3NIeMeHTa, U 3aMblKaloWLMM OTPE3KOM MPSIMON MO YeTBepTon
CXaTow rpaHu aremMeHTa.

PacueT xene3oBGeTOHHbIX 3NIEMEHTOB Ha [eiCTBME KPYTSLWMX MOMEHTOB
NpOV3BOAAT MO MPOYHOCTMW MIEMEHTa MeXAY NPOCTPaHCTBEHHBIMY CEYEHNAMU U MO
NPOYHOCTU NPOCTPAHCTBEHHBLIX CEYEHUIA.

MpoyHocTb NO  OeToHy  Mexay  MPOCTPAHCTBEHHbIMU — CEYEHUAMMU
XapakTepusyeTcs MakcMMarbHbIM 3HaYeHnem KpyTSLLEro MOMEHTa,
onpeaensieMbiM MO COMPOTVBIIEHMIO 6eToHa 0CeBOMY CXaTulo C  Yy4eToMm
HanpsPKeHHOro COCTOsIHUA B 6ETOHE Mexay NPOCTPAHCTBEHHLIMU CEYEHUSAMM.

PacyeT no npocTpaHCTBEHHbIM CEYEHUSIM MPOU3BOASAT Ha OCHOBE ypaBHEHWUI
pPaBHOBECUSI BCEX BHYTPEHHUX U BHELLHUX CUI OTHOCUTENBHO OCM, PaCMONOXEHHOM
B LIEHTPEe CXaTol 30Hbl MPOCTPAHCTBEHHOTO CEYeHWs anemeHTa. BHyTpeHHvie
MOMEHTbI BKMOYaOT MOMEHT, BOCMPWHMMAEMbI apMaTypon, crefytollen BAOSb
OCM 3riemMeHTa, 1 apMaTypoii, CrieaytoLLelt Nnonepek ocx anemMeHTa, nepecekatoLLe
NpPOCTPaHCTBEHHOE  CEYEHWEe U PACroNOXEHHON B PacTSHYTOW  30He
NPOCTPaHCTBEHHOTO CEYEHUS Uy PaCTSHYTON rPaHu 3NemMeHTa, NPOTVUBOMONOXHOM
CXaToW 30He NPOCTPAHCTBEHHOrO cedeHus. MNpu 3ToM ycunus, BOCMPUHUMAaEMble
apmaTypol,  onpefensloT  COOTBETCTBMIO MO PaCYETHbIM  3HAYEHWUsM
COMPOTMBIIEHUS PACTSIXEHMIO NPOLOSIbHON 1 MONepeYHon apMaTypbl.

Mpy pacueTe paccmaTpuBaloT BCE MOMOXEHUS MPOCTPaAHCTBEHHOTO CEYEHWS,
NPUHUMAs CXaTyl0 30HY MNPOCTPAHCTBEHHOrO CEYEHWst Y HwkHel, Bokoson u
BepXHel rpaHeii anemeHTa.

PacueT Ha coBMeCTHOe AeNCTBME KPYTSALLMX U M3rMBatoLLyX MOMEHTOB, @ Takxe
KPYTSLLMX MOMEHTOB W MOMEPEYHbIX CUM MPOU3BOAST WCXOAS W3 YpaBHEHWi
B3aUMO/EVICTBISA MeXay COOTBETCTBYIOLLMMU CUIOBLIMU daKTOpaMu.

Pacuyem Ha delicmeue Kpymsiu,e2o MomeHma

8.1.37 PacyeTr N0 nNPOYHOCTM 3fieMeHTa Mexay MpPOCTPaHCTBEHHbIMU
CeYeHNsIMU NPOU3BOAAT U3 YCMOBUSI

TR, &%k, (8.66)




roe T - KpYTAWMA MOMEHT OT BHELUHWMX Harpy3oK B HOPMasbHOM CEeYeHWn
3MneMeHTa;

& 1k - MeHbLLMIA M BONbLLMIA pa3Mepbl COOTBETCTBEHHO MONEPEYHOTO CeYeHUs
anemeHTa.

8.1.38 PacuyeT no MpOYHOCTU MPOCTPAHCTBEHHbLIX CEYEHWI MPOU3BOASAT U3
ycnosust (pUcyHok 8.8)

TRT+ T (8.67)

rae T - KPYTALMIA MOMEHT B NPOCTPAaHCTBEHHOM CEYEHUN, OnpeaensemMblin OT BCex
BHELLHWX CWI, PaCMOMNOXeHHbIX N0 OAHY CTOPOHY MPOCTPAHCTBEHHOTO CeYEHNs;

Tow - KPYTALMIA MOMEHT, BOCMPUHMMAEMbI apMaTypoil NpOCTPaHCTBEHHOMO
CEYEHWS!, PACTONOXKEHHOW B MOMEPEYHOM MO OTHOLLEHMIO K OCU 3nemeHTa
HanpasneHuy;

T, - KpYTSILMA MOMEHT, BOCMPUHMMAaeMblii apMaTypoii NpPOCTPaHCTBEHHOrO
CEeYEeHUs, PacnoNioXeHHOM B NPOL4ONbHOM HarnpaBneHuu.

PucyHok 8.8 - Cxembl ycunui B NPOCTPaHCTBEHHbIX CEYEeHUsIX NP
pacyeTe Ha AeCTBUE KPYTALLEro MOMEHTa

PucyHok 8.8 - CxeMbl ycunnin B NPOCTPAHCTBEHHbIX CEYEHUSX MPU pacyeTe Ha
OeicTBME KPYTALLEro MOMeHTa

3HaueHMe COOTHOLLEHUS MEeXOy YCUIMSIMU B MOMepeyHol U MpofonbHOM
apmMartype, y4uTbIBaeMoe B ycroBum (8.67), NpuBEaEHO Huxe.

KpyTaumin momeHT Ty, onpeaensior no dopmyrne
Tow = 09N, 24, (8.68)
a KpyTALLMIN MOMEHT T; - no dhopmyrie
T, =09N, ZEI Zq, (8.69)

rae Ny, - ycurme B apmartype, pacronoXeHHOM B NonepeyHoM HarnpasreHuy; Ans

apMmarTypbl, HOPMarbHOM K MPOAOLHOI Ocu aremeHTa, yeunme A, onpepensiot
no dopmyne

Nsw “daml’ Csw f (8-70)

4wl - yCunve B aTon apmMaTtype Ha eguHULY ONWHbI 3NeMeHTa,

R 4":1 1
Fom) = —— 8.71)
Sy



A5w,1 - nrowanb ce4vyeHna apmartypebl, pacnono»(eHHon B nonepevyHoMm
HanpaslieHUH;

&, - LLar 3ToW apMmarTypbl;

C's - ANWHA NPOEKLUN PaCTSIHYTON CTOPOHbI NMPOCTPAHCTBEHHOMO CEYEHUs Ha
NPOAOIbHYI0 OCh 3MeMeHTa

Co=08C, (8.72)

& - KO3(hdMUMEHT, y4YUTbIBAIOWMIA COOTHOLLUEHME pPa3MepoB MOMEpPevHOro
ceyeHust

Zy
6 = N
TLeL (8.73)

C' - OnMHa NPOeKLMM CXaToil CTOPOHbI MPOCTPAHCTBEHHOTO CEYeHWUs Ha
NPOAOSIEHYI0 OCb 3NEMEHTa;

N - ycunue B npoporbHON apmarype, pacronoXkeHHON Y paccmaTpuBaemoit
rpaHu anemeHTa

Ny =R Ay (8.74)

A1 - nrowags cedeHnst NpoJONMbHONM  @pMaTypbl, PACMONOMEHHON Y
paccmaTtpuBaemol rpaHn 3NeMeHTa;

Z{ W Zy - ANMHA CTOPOHbI MOMEPEYHOTO CEYEHUst Y paccMaTpyUBaeMoit
pacTAHYTON rpaHK dnemeHTa M ANMHa APYrol CTOPOHbI MOMEePEeYHOro CceveHns
aremMeHTa.

Fawl " L1
Hopnd

3 5,1

CooTHOLLeHne npuHumMatoT B npegenax ot 0,5 go 1,5. B Tom cnyyae,

Faml ' Zy
ecnu 3Ha4vyeHne . T BbIXOAUT 3a yKasaHHble npeaernbl, B pacyeTe y4nTbiBaroT
s sl

Takoe KONMYecTBO apmaTypbl (MPOZOMbHOM WM MOMepeYHoi), Mpu KOTOPOM

95w,

3HavYeHne —————
Rs . As,l
Pacuet npon3BOAAT ANA psada NPoCTPaHCTBEHHbIX CeHeHVIVI, PacnonoXxeHHbIX

no AnvHe 3neMeHTa, Npy Hambornee onacHoi AMHE NPOEKLMM NPOCTPaHCTBEHHOMO

ceyeHust T’ Ha NPOAONbHYI0 OCb areMeHTa. Mpn 3ToM 3Ha4eHne &' MPUHUMalOT He

OKa3blBaETCH B YKa3aHHbIX npeaenax.

Gonee 2'Z5 + £ nHe Goree Z; \E

[onyckaeTca pacuyeT Ha [OeiCTBME KPYTALIEro MOMEHTa MPOW3BOAWTb, HE
paccmaTpuBasi MPOCTPAHCTBEHHbIE CEYEHUst MpW  OnpedeneHur  KpyTSILLEero
MOMEHTa OT BHELLHE Harpy3Kku, 13 yCrioBus

T LT + T, (8.75)

rae Ti - prTFILLIVIVI MOMEHT B HOpMalibHOM Ce4YeHUN SNeMeEHTa,

Tawl - KPYTALWMNA MOMEHT, BOCMPUHUMAEMbIN apMaTypoil, PacriofioKeHHOM Y
paccmaTpuBaemMol  paHu  3fieMeHTa B MOMepeYyHOM  HanmpaBneHwuu, wu
onpeaensieMbivi o gopmyne

Tow1 = @sw1 9 21 22; (8.76)

T,1 - KpYTALWMA MOMEHT, BOCTPUHUMAEMbIN MPOAOIBLHON  apMaTypo,
pacrosioxXeHHOW Yy paccMaTpuMBaeMON rpaHu 3neMeHTa, U onpefensemMbiii no
copmyne

Tip =058 410 2. (8.77)

CooTHolLeHne % NPUHMMAIOT B YKa3aHHbIX BblLLe npedenax.
5 41

PacyeTr npou3BogAT Ans psga HOpMmarbHbIX CEYEHW, PacnonoXeHHbIX Mo
ONWHE BnemMeHTa, ANA apMaTypbl, pacrofOXeHHON y KaxkaoW paccmaTpuBaemMon
rpaHu aneMeHTa.

Mpn pencTBuMM KPYTALMX MOMEHTOB creayeT cobniofatb KOHCTPYKTUBHbIE
TpeboBaHus, npvBeaeHHble B 10.3.

Pacyem Ha coemecmHoe Oelicmeue Kpymsiweao u usaubarouieeo MoMeHmos

8.1.39 PacyeT nO NPOYHOCTM 3rnemMeHTa Mexay NPOCTPaHCTBEHHbIMU
ceyeHVsIMM Npon3BoaAT cornacHo 8.1.36.

8.1.40 Pac4yeT No MPOYHOCTM MPOCTPAHCTBEHHOTO CEYEHWS MPOU3BOAAT U3
ycrosusi

2
T - M£

o), (8.78)



rae T - KpyTALWMA MOMEHT OT BHELLHEN Harpy3kun B MPOCTPaHCTBEHHOM CEYEHUN;

Ty - npegenbHbIN KPYTALWMIA MOMEHT, BOCMPUHUMAEMbIA NMPOCTPaHCTBEHHLIM
ceyeHvem;
M - n3rMBaloLLMIn MOMEHT OT BHELLHEN Harpy3ku B HOpPMarbHOM CeYeHuM;

My - npepernbHbii U3MGAIOLLMIA MOMEHT, BOCTIPUHUMAEMbIV HOPMaribHLIM
ceveHvem.

Mpy pacueTe Ha COBMeCTHOe AENCTBME KPYTSALLErO U U3rMbaroLLero MOMEHTOB
paccmaTpuBaloT  NMPOCTPAHCTBEHHOE CeYeHWe C  PacTsHYTOW  apMaTypoun,
PacronoXeHHOW y rpaHu, pacTsHYTOW OT u3rvbalolero MOMEHTa, T.e. Y rpaHu,
HOpMarnbHOM K NIIOCKOCTW AeCTBUSI U3rbatoLLero MoMeHTa.

KpyTawmii  MOMEHT T OT BHELUHeW Harpysku onpefensior B HOpMaribHOM
CeyveHnn, pacrosiokeHHOM B cepeduHe ANMHbl npoekuun ' BAOMb MPOAOIbHON
ocKu aneMeHTa. B 3TOM e HOpManbHOM CeuveHun onpepenstoT wuarvbarowmin
MOMEHT Jf OT BHELLUHeW Harpy3Kku.

MpegenbHbll  KpyTAWMA  MOMeHT T ompedensoor cornacHo 8.1.37

NPUHAMAOT paBHbIM MpaBoi 4acTw ycrosusi (8.67) (paBHbiM T, +7T.) ans
paccMaTpyBaeMOoro NPOCTPaHCTBEHHOTO CeYeHUs.

MpepenbHbi narmbatowmin momeHT My onpeaensior cornacHo 8.1.9.
[onyckaeTtca Ans onpegerneHns KpyTswmx MOMEHTOB MCMOSb30BaTh ycrioBue

(8.75). B atom cryyae KpyTAWMA MOMEHT T =7} © un3Mbalomii MOMEHT A
onpefensitoT B HOpMaribHbIX CEYEHUsIX Mo AnWHe anemeHTa. B paccmarpriBaemom
HOpMarbHOM CEYEHUN NPEAENbHBIN KPYTSALLMIA MOMEHT MPUHUMAKOT PaBHbIM NPaBoii

yacTu ycrnosus (8.75) (Tt + 7513

MpeaernbHbli n3rmbatowmin MoMeHT My onpeaensioT Ans TOro e HopMasbHOMo
ceyeHus], kak Gblno ykasaHo BbliLLe.

Mpu COBMECTHOM [ENCTBMM KpyTALMX U M3rMbaloLmx MOMEHTOB creayeT
cobrogaTte pacyeTHble U KOHCTPYKTVBHblE TpeboBaHus, npvBeneHHbie B 10.3 u
8.1.38.

Pacuyem Ha cosemecmHoe Oelicmeue Kpymsiu,e2o MoMeHma U rnornepedHol
cunbl

8.1.41 PacyeT no MNPOYHOCTM 3MEMeHTa Mexay MpPOCTPaHCTBEHHLIMM
CeyeHnsAMI NPoU3BOASAT U3 YCIIOBUS

g
T<|1-=], 8.79
: QD] ( )

roe T - prTﬂLLIMVI MOMEHT OT BHELLHEN Harpy3ku B HOpMarnbHOM Ce4veHunn;

) - npedenbHbIA KPYTSALLMA MOMEHT, BOCMPUHUMAEMbI 3MEMEHTOM Mexay
NPOCTPaHCTBEHHBIMU CEYEHVSIMI U NPUHUMAEMBIV PaBHBIM MPaABON HacTU YCIIOBYS
(8.66);

{ - nonepeyHasi cuna oT BHELLHeN HarpysKky B TOM e HOpMaribHOM CEeYeHunM;

g - npepenbHas nonepeyHas curna, BochpuHUMaemasi GETOHOM Mexay
HaKMOHHbIMW CEYEHUAMM 1 NPYHUMaeMasi paBHOW NpaBoii YacTu ycrosust (8.55).



8.1.42 Pac4yeT NO MPOYHOCTM MPOCTPAHCTBEHHOTO CEYEeHVUs MPOU3BOAAT U3
ycrnoeusi (8.79), B KOTOPOM NPUHUMAIOT Criedytope BerMUnHbI:
T - KPYTALLMIA MOMEHT OT BHELLHEN Harpy3ku B NPOCTPaHCTBEHHOM CEYEHUU;

Ty - npefenbHbIN KPYTALWA MOMEHT, BOCMPUHUMAEMbIN NPOCTPAHCTBEHHLIM
ceveHvem;

Q - nonepeYyHasa cuna B HAKNOHHOM ceYeHuun;

{y - NnpefernbHas nonepeyHas cuna, BOCMpUHUMaeMas HakMoHHbIM CEYEHNEM.

Mpy pacyeTe Ha COBMECTHOE AEUCTBME KPYTSLLUErO MOMEHTA W MonepevHomn
CUIMbl  paccMaTpuBaloT MPOCTPAHCTBEHHOE CEeYeHWe C PacTAHYTOW apMaTypon,
pPacnonoXeHHOW y OAHOW U3 rpaHen, pacTAHYTON OT NONEPEYHON CUMbl, T.€. Y rPaHu,
napannenbHol NIIOCKOCTY AeCTBUSI MONEPEeYHON CUTbI.

KpyTawmii  MOMEHT T OT BHELUHeW Harpysku onpeensior B HOpMaribHOM
CeyeHUn, pacrnoriokeHHOM B CepeauHe AnvHbl © BAOMb NPOAOSBHOW  Ocu

aneMeHTa. B TOM e HOpMarbHOM CeYeHWM OMpenensioT nonepeyHyo cuny £ ot
BHELLHEN HarpysKku.

MpegenbHbll  KpyTAWMA  MOMeHT T onpedensoor cornacHo 8.1.38

NPUHUMAIOT paBHbIM MpaBoi yacTu ycrosust (8.67) (paBHbiM Ty, +7,) ana
paccMaTpyBaeMoro NpOCTPaHCTBEHHOIO CEYEeHUS.

MpepernbHylo  norepedHylo  cuny g onpedensior cormacHo 8.1.33
NpUHMMaIOT paBHON MpaBol YacTu ycroBusi (8.56). Mpu 3TOM cepeauHy AnMvHbI
NPOEKLMN HaKMOHHOrO CEYEHWs Ha MPOAONbHYI OCb 3MeMeHTa pacnonaraioT B
HOPMarnbHOM CEYEHUM, NPOXOASLIEM Yepe3 CepefuHy ASMHbl - MPOEKLUn
NPOCTPaHCTBEHHOTO CEYEHUS Ha NMPOAONBHYHO OCb 3fIEMEHTa.

[lonyckaeTcs Ana onpeaeneHnst KpyTALWMX MOMEHTOB MCMOMb30BaTh YCIioBME
(8.75), a ons onpepeneHust nonepeyHbix cun - ycrnosue (8.60). B atom cnyvae

KpYTAWMA MOMeHT T =77 1 nonepeyHylo cuny {J ={)j OT BHELUHeN Harpysku
ONPEAENSIOT B HOPMarbHbIX CeYeHUsIX Mo AnWHe arnemeHTa. B paccmaTpriBaeMom

HOPMaribHOM CEYEHWW MpeferbHbIA KPYTALWMA MOMEHT fjj MPUHAMAtOT PaBHbIM
npasoit YacTu ycrnosus (8.75) (pasHbiM Tayi +T51), @ npesensHyio nonepedHyto
cuny g B TOM ke HOpPManbHOM CEYEHUU MPUHUMAIOT PaBHOM MPaBoi YacTu

ycnosus (8.60) (pasHont P51 + Caut).
Mpy coBMeCTHOM AeiCTBUN KPYTALLWMX MOMEHTOB M MOMEepeYHbIX cun cregyet
cobniofatb pacyeTHble U KOHCTPYKTMBHbIE TpeboBaHus, npuBeaeHHbIe B 10.3.
PacueT ene306eTOHHbIX 311€MEHTOB Ha MeCTHOe Cxxatme

8.1.43 PacueT xene3obeTOHHbIX 3IEMEHTOB Ha MECTHOe cxaTue (CMsTue)
Npou3BOAAT NpU LENACTBUM CXUMAIOLLEN CUMbl, NPUIIOXKEHHOW Ha OrpaHUYEHHON
nnowaamn HopmarnbHO K MOBEPXHOCTW >Kerne3obeToHHoro anemeHTta. [Mpu 3aTom
YYMTBIBAIOT MOBbLILLEHHOE COMPOTUBIIEHWE CxaTuio GeToHa B npepernax rpy3oBoin
nrowaau (Nnowaam CMaTrs) 3a cHeT 06 BEMHOMO HaNPSXKEHHOTO COCTOsIHWS BeToHa
nog rpysoBOW NoWwaablo, 3aBUCsLLEe OT PacnofioXeHWs rpy3OoBOW Mowaan Ha
NOBEPXHOCTW 3MEMEHTA.

Mpy HanMuMmM KOCBEHHOW apmaTtypbl B 30HE MECTHOTO CXaTWs Y4uUTbIBaKOT
[OMOMNHUTENbHOE MOBbILLEHWE COMPOTUBMEHUS CxaTuio GeToHa nop rpy3oBom
nnoLaabio 3a CHET COMPOTUBIIEHNSI KOCBEHHON apMaTypbl.

PacueT aneMeHTOB Ha MECTHOE CXaTWe NpU OTCYTCTBUM KOCBEHHON apMaTypbl
npoun3BogAT cornacHo 8.1.44, a npy HanmMuMmM KOCBEHHOW apmaTypbl - COrMacHo
8.1.45.

8.1.44 PacueT aneMeHTOB Ha MECTHOEe CxXaTue Mpu OTCYTCTBUM KOCBEHHOW
apmaTypbl (pMcyHok 8.9) npon3BoasT M3 yCroBus

Niy: Rb,Ioc 'Ab,Ioc ) (8.80)

rae N - MecTHas cxuMMaroLLas cuna oT BHELUHEN Harpysku;
Abjoc - nnowaab npunoXxeHua CXXUMAIOLLEN CUMbl (I'IJ'IOLIJa,EI,b CMﬂTI/Iﬂ);

Rpjoe - pacyeTHoe ConpoTuBrieHne GeToHa CKaTUo Mpy MECTHOM LENCTBUN
CXMMaIOLLEN CUIbl;

¥ - KO3(PMUUNEHT, NpUHMMaeMbIn paBHbIM 1,0 npyu paBHomepHoM 1 0,75 npu
HepaBHOMEPHOM pacnpefeneHny MeCTHON Harpy3ku No nroLaam CMSATUS.

3HaueHne Rg,,;oc onpeaenstoT no gopmyne
Ry jor =05 Ry, (8.81)
rae @y - Koad1UMeHT, onpeaensemMblin no gopmyne

h oA

4
py =0,8 |ome (8.82)

loe

HO MpUHYMaeMblin He 6oree 2,5 n He meHee 1,0.
B chopmyne (8.82):

A owax - MakcuUManbHas pacyeTHas nrollgdb, yCTaHaenMeaemas Mo
crieayloLym npasunam:

LeHTpbI TshkecTu nrowanen i je U 4 way cOBRagaior;
rpaHULbl pacHeTHON NNowaan 4 way OTCTOAT OT KaKOM CTOPOHBI MNOWAAM

Ab,joc Ha pacCTOAHUU, paBHOM COOTBETCTBYKOLLEMY pasMepy 3TUX CTOPOH (pVICyHOK
8.9).



PMCyHOK 8.9 - Cxembl ans pacyeTa afieMeHTOB Ha MeCTHOe CXXaTue npu
pacnonoxeHuun MecCTHOM Harpysku
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a - BAanu oT Kpaes 3rieMeHTa; 6 - no Bcew LMpUHe 3nemMeHTa; 8 - y Kpas (Topu,a)
ariemMeHTa no Bcen ero LUMPUHE; 2 - Ha YITly 3JIeMEHTa; 0- Y OOHOro Kpas aneMeHTa;
e - B6nman ogHoro Kpasa anemeHTa.

1 - 3MeMeHT, Ha KOTOpbI AeWCTBYET MEeCTHas Harpyska; 2 - nroladb CMATUSA
Ay 1oc; 3 - MakcuMmarbHas pacdyeTHasi nnowafb s pax; 4 - LEHTP TsHKecTy

nnowanen Apjoe W A max; 5 - MUHUMAarbHas 30Ha apMUPOBAHUS CETKaMM, Mpu
KOTOPOW KOCBEHHOE apMUPOBaHWEe Y4YUTLIBAETCS B pacyeTe

PucyHok 8.9 - Cxembl gnsa pacyeTra 3eMEHTOB Ha MECTHOe cxatue npu
pacnornoxeHn MECTHOW HarpysKku

8.1.45 PacuyeT 2MeMEHTOB Ha MeCTHOe CxaTue Mpu HamMyMm KOCBEHHOMN
apmartypbl B BUe CBapHbIX CETOK NPOU3BOAAT U3 YCrOBUS

Niw Rbs,l‘oc 3 Ab,foc ) (8.83)

roe Rpsjoc - NPUBEOEHHOE C Y4ETOM KOCBEHHOM apMaTypbl B 30HE MECTHOrO
CxKaTUsi pacyeTHOe CONpoTUBIeHUe GeToHa CxaTuio, onpeaensemoe no dopmyre

Rpsgor = Rpjoe *2 Psm Rs,z;u Hap . (8.84)

3aech @55 - KO3APUUMEHT, onpeaensaemblil No gopmyre

Ly
ey = (8.85)
’ Ab,!oc
Apfocef - MNOWAAb, 3aKMIOYEHHAs BHYTPU KOHTYpa CETOK KOCBEHHOMO

apMUPOBaHUS, CHMTasi MO WX KPaiHUM CTepXHsIM, W NpuHUMaemasi B chopMmyre
(8.85) He 6oriee A way ;
R, p - pacyeTHOE CONPOTUBIIEHIE PACTSIKEHWIO KOCBEHHOM apMaTypbl;

H s - KOO(MLIMEHT KOCBEHHOMO apMUPOBaHKA, ONpeaensaembiil No gopmyne

g Ayl by Ayl o0
Hpjocar 5 '

Hos o

#y, Ay, Iy - uncno cTepxHen, NMoWaab CEYEHUst U ATIMHA CTEPXHS CETKM,
cunTas B OCSIX KpalHUX CTEPXHEN, B HaNpaBneHum X ;

#y, Ay, 1y - T0xe, B HANpaBneHm ¥ ;
& - Lar CETOK KOCBEHHOTO apMUPOBaHUS.

3HaueHnst Ry s, Anjoe, ¥ M N npuHuMaloT cormacHo 8.1.44.

3HayeHne MECTHON CXVMalOLWE Cunbl, BOCMPUHUMAEMOE 3MEMEHTOM C
KOCBEHHbIM apMMpoBaHueM (npaBasi YacTb ycrosusi (8.83)), npuHumMatoT He Gornee
YABOEHHOTO 3HaYeHUS MECTHOWN CXMMAIOLLEN CUMbl, BOCTIPUHAMAEMOrO 3IEMEHTOM
6e3 KoCBEHHOro apMypoBaHKs (NMpaeas YacTb ycrnosus (8.80)).

KocBeHHOe apMMpoBaHMe [OIPKHO OTBEYaTb KOHCTPYKTUBHBIM TpeboBaHMsM,
npuBegeHHbIM B 10.3.

PacueT xene306eTOHHbIX 3N1€ MEHTOB Ha NpoAaBnuBaHue

Obuwue rnonoxeHusi



8.1.46 PacyeT Ha npogaBnvBaHue NPoM3BOAST AJ1S NIOCKUX >Kene306eTOHHbIX
3M1EMEHTOB (NNWT) NpW AENCTBUM Ha HUX (HOPMarbHO K MIOCKOCTW 3feMeHTa)
MECTHbIX, KOHLLEHTPUPOBAHHO MPUIOMEHHBIX YCUIMIA - COCPEAOTOHYEHHbIX CUMbl U
n3rnbaroLLero MoMeHTa.

Mpn pacyeTe Ha npogaBnMBaHWMe pacCMaTpuBalOT pacyveTHOe mMonepeyHoe
ceyeHue, pacnoriokeHHOe BOKPYr 30Hbl Mepefjadn YCUIMIA Ha 3MeMeHT Ha

paccTosHWM % HOPMaribHO K €ro MpOAOSbHOM OCKM, MO MOBEPXHOCTU KOTOPOrO

[OefCTBYIOT KacaTenbHble YCUrsi OT COCPEeAOTOYEHHBIX CUMbl U U3rMbatoLLero
MomeHTa (pucyHok 8.10).

PucyHok 8.10 - YcnoBHas moaenb AnsA pacyeTa Ha npoAaBnvBaHue
Koaouna

HMupaiuda \ Yerannwi
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PucyHok 8.10 - YcnoBHas mogenb Ans pacyeta Ha npogasnmBaHne

,D.el;ICTBy}OLLIVIe KacaTesibHble ycunua no nnowagn pac4eTHoro nonepe4vyHoro
ceyeHust [oMmkHbI ObiTb BOCMPUHATDI 6eToHOM C conpoTtuernieHnem 6eToHa oceBomy

pacTskeHuto fy; UM MOMEpeYyHoM apMaTypoii, PacrofioKeHHOW OT  rpy30BOW

nnowanku Ha paccTodaHuU He Oonee kg N He MeHee ?, C conportueneHnem

pacTskeHno Ry, .

Mpn nencTeum cocpeaoTOYEHHOWM cunbl KacaTernbHble yeunus,
BOCMpUHMMaemble  6eToHOM ¥ apmaTypoil,  NPUHMMAOT  PaBHOMEPHO
pacnpefeneHHbIMM MO BCEN NIoWaAn pacyeTHOro nomnepeyHoro cederus. [Mpu
neicTBuM  n3rvbatolero MOMEHTa  KacaTerbHble YCUMWsi, BOCMPUHUMaeMble
6ETOHOM M MoMepeyHoOn apmaTypoil, MPUHUMAKOT JIMHEVHO W3MEHSIIOLLMMUCS MO
ONMHE PacyYeTHOro MOMEepeYHOro CeYeHWs B HamnpaBneHuM OeNCcTBUS MOMEHTa C
MaKCUMarnbHbIMW KacaTenbHbIMWU YCUMUSMW MPOTUBOMOSIOXKHOTO 3HaKa y Kpaes
pacyeTHOro NorNepeyHoOro CeYeHUs B 3TOM HanpaBneHuu.

Pacuer Ha npogaBmuBaHMe npu [EWCTBUM COCPEAOTOHMEHHOW Cumbl WU
OTCYTCTBMM MOMEpPeYHoN apMaTypbl NMPOM3BOAAT cornacHo 8.1.47, npu aenctsumn
COCPeAOTOMEHHOM CUmbl U HAaNMMYMK NonepeYHon apmaTypsbl - cornacHo 8.1.48, npu
OeicTBUM  COCPedOTOYEHHbIX CUMbl UM M3rMbalowero MOMEHTa U OTCYTCTBUM
nonepey4Hon apmatypsbl - cornacHo 8.1.49 n npu AencTBUM COCPEAOTOYEHHbIX CUTbI
1 M3rnbaroLLero MoMeHTa 1 Hann4mm nonepeyHon apmaTtypsl - corracHo 8.1.50.

PacyeTHbI KOHTYP MOMEpeYHOro CeYeHUst MPUHUMAIOT: NPU PacnONoXeHUN
nnowaakn nepefayn Harpy3ku BHYTPU MIOCKOrO 3MemMeHTa - 3aMKHYTbIM Y
pacnosioxeHHbIM BOKPYr Mriowaaku nepegadn Harpysku (pucyHok 8.11, a, 2), npu
pacnonoxeHuy NIoLaaKun Nnepeaayn Harpy3ku y Kpas Unum yrna nrnockoro anemMeHTa
- B BuAEe [BYX BapuaHTOB: 3aMKHYTbIM W PacrofioKEHHbIM BOKPYr MIOLaaKu
nepefayn Harpysku, U He3aMKHYTbIM, CredyloWmM OT KpaeB MIoCKOro 3reMeHTa
(pucyHok  8.11, 6, 8), B 3TOM Clly4ae YYUTbIBAOT HAMMEHbLLYIO HECYLLYO
CMNOCOBHOCTL  MpWM  [ABYX BapuaHTax pacriofoXeHns PacHeTHOro  KOHTypa
nonepeYHoro CeveHus.

PucyHok 8.11 - Cxema pacu4eTHbIX KOHTYPOB NMONEpeYHOro cevyeHus
npu npoaaBnMBaHuU
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a - NrowaaKa NPUIoXeHNs Harpyaku BHYTPU MIIOCKOTO 9N1eMeHTa; 6, 8 - TO Xe, Y
Kpasi MyiocKoro 3fieMeHTa; 2 - Mpu KPecTooBpasHOM PacrofioXEHNM MoMnepeyHom
apmarypel.

1 - NNoW@aAb NPUIOXEHUSI HAarpy3Ku; 2 - pacYeTHbIN KOHTYP MONEepeYHOro CeyeHuss;
2' - BTOPOW BapWaHT pPacnofioKEHNS PacyYETHOTO KOHTYpa; 3 - LEHTP TAXecTn

pac4eTHOrO KOHTYpa (MecTo nepecedeHus oceit X; u I]);4 - UeHTp TskecTu
NrowwaaKkn MPUINOXEHUs Harpy3ku (MecTo nepeceveHuss ocen X wnY) ;5 -
nonepeyYHas apmatypa; 6 - KOHTYp pac4eTHOro nonepeyHoro ceveHns 6e3 yyera B
pacyeTe nonepeyHon apmarypsbl; 7 - rpaHunLa (kpav) nnockoro anemeHTa

PucyHok 8.11 -
npoAaBMBaHun

CxemMa pacyeTHbIX KOHTYPOB MOMEPEYHOTO CEYEHUsS Mpu

B cryyae pacnonoxeHvsi 0TBepCcTUss B MIUTe Ha paccTosHUM MeHee 6 s oT
yrna unn Kpasi nriolwanakv nepeaayn Harpyakv Ao yrma uiv Kpasi OTBepCTHsi, YacTb
pacyeTHOrO KOHTYpa, PacnosioKeHHas Mexay ABYMSI KacaTerlbHbIMM K OTBEPCTHIO,
NpOBeAEeHHbIMM U3 LIeHTpa TSHXKECTU NIOLaZKV Nepefjayn Harpysku, B pacyeTe He
YYUTbIBAETCS.

Mpu peicTBuM MomeHTa A, B MecTe MNPUNOXEHUS COCPeLOTOYEHHOM
Harpy3kv NofoBVHY 3TOro MOMEHTa YUWUTLIBAKOT NMpU pacyeTe Ha NpofaBnvBaHve, a
[PYryto MOSIOBUHY - MPU pacyeTe No HopMarbHbIM CEYEHUSM MO LLUMPUHE CEYEeHUs,
BKIIOYAIOLLEN LMPUHY NIOLWAAKM Nepeaayn Harpy3ku 1 BbICOTY CeYEeHUsi NIOCKOro
anemMeHTa Mo 06e CTOPOHbI OT NOLLAZKM Nepefayn Harpysku.

Mpn OerncTBUM COCPEefOTOHEHHbIX MOMEHTOB W CUMbl B YCMOBUSIX MPOYHOCTU
COOTHOLLEHVE MexXOy AEeNCTBYIOLWIMU COCPEAOTOMEHHLIMM  MOMEHTaMU Af ,

YYUTBIBAEMbIMM NPY NPOAABIMBAHIM, U NpeaenbHeiMu My, npuHUMaioT He Gornee
MOMOBUHBLI COOTHOLLEHWSI MEXY OeVCTBYIOLLMM COCPEAOTOYEHHBIM yCuvem & u

npeaernbHbIM Fyy .

Mpy pacnonoxeHW COCPEAOTOMEHHOW CUIbl BHELLEHTPEHHO OTHOCUTENbHO
LeHTpa TSDKECTM KOHTYpa pacyeTHOrO MOMEpeYHOro CeyveHusl  3HaveHust
13rMbaloLLMX COCPEAOTOYEHHBIX MOMEHTOB OT BHELLHEA Harpysku onpefensior C
Yy4eTOM  [OMOSfHUTENBHOTO  MOMEHTA  OT  BHELIEHTPEHHOTO  MPUSIOXEHNS
COCPefOTOMEHHOW CUMbl OTHOCWTENBHO LIEHTPa TSHKECTWM KOHTYpa pacyeTHOro
NoNepeyHoro CeveHusi C NonoXUTENbHbIM UMM 0BPATHLIM 3HAKOM MO OTHOLLIEHMIO K
MOMEHTaM B KOJOHHE.

Pacuem anemeHmoeg Ha npodaenueaHue npu Aelicmeuu cocpedomodeHHoU
cunbi

8.1.47 Pacuet anemeHTOB 6€3 nonepeyHoii apMaTypbl Ha NPoAaBfMBaHWe Mpu

OeiCTBUM COCPefOTO4EHHON CUMbl MPOU3BOAST M3 YCOBUS

F LBy, (8.87)

roe & - cocpefoToyveHHas cuna ot BHELLHEN Harpysku;
Fb,ui{ - npegenbHoe ycunue, BocnpuHuMaemoe 6eToHOM.

Yeunme Fy ¢ onpenensioT no gopmyre




Py = By Ay, (8.88)

raoe 4 - nnowaab pacyeTHOrO MOMEPEeYHOT0 CeYeHUsl, PAaCrONIOKEHHOMO Ha
paccTosiHum 0,5k OT rpaHuubl NOWAAM NPUINOXKEHUS COCPEAOTOYEHHOM CUMbl 7

¢ paboyelt BbICOTOM ceveHus %y (pUCyHOK 8.12).

PucyHok 8.12 - Cxema Ans pacyeTa xene3o6eToHHbIX 35ieMeHTOB 6e3
nonepeyvyHou apMaTypbl Ha NpoaaBnMBaHue

f

L A

hy/2 hy2

N\
=
-/
ES
%
“L_
g

L —]
hyf2

!
|
|
A
T
|

M

N2

hel2 B hy/2

1 - pacyeTHOE NnonepeyHoe CeYeHMe; 2 - KOHTYP PacyeTHOro NornepeyHoro CeYeHust;
3 - KOHTYP NOLWAAKMN NPUNOKEHUS HArpy3Ku

PucyHok 8.12 - Cxema ansa pacyeTta xene3obeToHHbIX 3rieMeHToB 6e3 nonepeyvHomn
apmartypbl Ha NnpoAaBrMBaHue

Mrowaas 4, onpenensoT no dopmyre

Ab R kg s (889)
rae u - NepuMeTp KOHTYpa pacyeTHOro Nonepe4Horo CeHeHms;
iy - npuBeaeHHasi paGoyast BuicoTa cevenus #g = 0,50k, + Xy,

3necb fg; M kn}. - paboyasi BbiCOTa CeYeHust Ansi NPOAOSbHOM apmatypbl,
pacnosoxeHHO B HanpaBneHum ocen X n ¥ .

8.1.48 PacyeT aneMeHTOB C MOMEpeyHon apmMaTypoy Ha MpogasnvMBaHue mnpu
[EeNCTBUN COCPENOTOYEHHON CUMbl (pUCYHOK 8.13) NpousBoasT U3 ycrioBust

B2t Fb,ui{ +st,m‘f , (8.90)



rae st,ui{ - npejernbHoe ycunue, BocnpuHuMaemoe nonepequPl apmaTypon npu
npogasiiBaHUK;

Fyui - NpedenbHoe ycurive, BOCMpuHMMaemoe GETOHOM, onpedensieMoe
cornacHo 8.1.47.

Ycunue st,ufg, BOCMPVHMMaeMoe MOorNepeyHoOn apMaTypol, HOpManbHOM K
NpPOAONbHOW OCK 3rieMeHTa W PacrosiokeHHOW PaBHOMEPHO BAOMb KOHTypa
pacyeTHOro NonepeYHoOro CeveHusl, onpeaenstoT no dopmyrne

st,ui{ =0,8g, 1, (8.91)

TOE &5, - YCUNME B MonepeyHoii apMaType Ha eMHULLY ANWHBI KOHTYpa pacyYeTHOro

NonepeyHoro CeyveHusl, pacnonoxeHHon B npedenax pacctosHus 0545 no obe
CTOPOHbI OT KOHTYpa PacYETHOMO CeYeHMs

Rt A
Taw = = ) (892)

Sy

Ay, - NNOWaAb CeYeHus nornepeyHol apMaTypbl C LLIAroM &, PacnorioXeHHast B

npegenax  pacctosHus 0,545 no obe CTOpPOHbI OT KOHTypa pacyeTHOro
NnonepeyHoro CeYeH s No NeprMeTpy KOHTypa pacyeTHOro NONepPeYHOro CeYeHNs;

i - NEepUMETP KOHTypa PacyYETHOTO MOMEepPEeYHOro CeYeHusl, OonpeaenseMbli
cornacHo 8.1.47.

Mpy pacnonoxeHnn MonepevHor apmaTtypbl HEPaBHOMEPHO MO  KOHTYpY
pacyeTHOro NornepeyYHoro CeYeHusl, a CocpeaoTOYEHHO Y OCel NoLwaaK1 nepeaaqu
Harpysku (kpecToobpa3Hoe pacnofioKeHWe MOonepeyHort apmartypbl) nepumeTp
KOHTYpa & [ANs NOMEpeYHON apMaTypbl MPUHUMAOT MO (haKTUHECKUM ASIMHaM

Y4acTKOB PACTIONIOKEHNST MOMEPEYHON apMaTypbl Ly, 1 Lgy no pacuyeTHomy
KOHTYpY NpoAaBrmBaHus (pucyHok 8.11, 2).

3Hauenve Fyy t Foyur NpUHUMAaIOT He Gonee 27y . MonepedHyto apmaTypy

yunThiBatoT B pacyeTe npu Fyy i He meree 0,255, 4y .
3a rpaHuLieit PacrornoXeHUs NoNepeyHoit apMaTypbl pacyeT Ha NpoaaBMBaHne
npousBoaAT cornacHo 8.1.47, paccmaTpuBasi KOHTYP PacueTHOro MonepeyHoro

ceveHns Ha paccTosHuM 0,5%; OT rpaHuLbl PacronoXeHs NonepeyHoi apmaTypsbl
(pucyHok 8.13). Mpn cocpegoTOYEHHOM PacnonoXeHUU NonepeyvHoi apmarypbl no
0OCSIM NIIOLWAAKM Nepefayn Harpysku, KpoMe TOro, PacHeTHbIN KOHTYP NonepeyHoro
ceyeHnss GeToHa NPYHUMAKOT MO AWAroHanbHbIM JIMHWSIM, CIEAYIWMM OT Kpas
pacnornoxeHus nornepeyvHon apMatypbl (pucyHok 8.11, e).

PucyHok 8.13 - Cxema Ans pacueTa xene3o6eTOHHbIX NSNT C
BepTUKanbHOW paBHOMEPHO pacnpenerieHHoW nonepe4yHon
apmaTypou Ha npoAaBnvBaHue
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1 - pacyeTHOE NonepeyHoe CeYeHME; 2 - KOHTYP PacyeTHOro NomnepeyHoro CeYeHust;
3 - rpaHuubl 30HbI, B Npeaernax KoTopbiX B pacyeTe y4UTbIBaeTCsi nonepeyHas
apmatypa; 4 - KOHTYp pacuyeTHOro MomepeYHoro ceyeHust 6e3 yyeta B pacuyete
rionepeyHol apmatypbl; 5 - KOHTYP MIOLLAAKN MPUTIOKEHWS Harpy3km

PucyHok 8.13 - Cxema Ana pacyeTa >ene3obeTOHHbIX MAMT C BepTUKaribHOM
paBHOMEpPHO pacnpeaeneHHol nonepeyHol apMaTypol Ha npoaaBMBaHve

MonepeyHas apmaTypa  OOrkHa  yOOBIeTBOPATb KOHCTPYKTUBHbBIM
TpeboBaHuaM, npvBedeHHbiM B 10.3. TMpyu HapyweHun ykasaHHbix B 10.3
KOHCTPYKTMBHbIX TpeOGOBaHUI B pacyeTe Ha NpoAaBnvBaHve crieayeT yuuTbliBaTb
TOMbKO MOMEepeyvHylo apMatypy, nepecekaroLlylo nupamvgy npoAaBnvMBaHvs, npu
obecneveHnn ycroBuin ee aHKepoBKMU.

Pacyem anemeHmos Ha rnpodasnusaHue rnpu Oelicmeuu cocpedomOHEHHbIX
curbl U usaubarowe2o MomMeHma

8.1.49 Pacuet anemeHTOB 6€3 nonepeyHoi apMaTypbl Ha NPoAaBrMBaHWe npu
COBMECTHOM [EMCTBUM COCPEOOTOYEHHBIX CUMbl U U3rMOaloLLEero MOMEHTa (CM.
pycyHok 8.12) Npou3BOAST U3 yCIoBUS

A | 1 (8.93)
Py My

rae F - cocpedoTOYEeHHast cuna OT BHELLHEN HarpysKku;
M - COCpPEfOTOYMEHHbIN U3rMbaloWmMii MOMEHT OT BHELUHEW Harpysku,
y4uTbIBaeMbIV Npu pacyeTe Ha npofasnueaHue (8.1.46);

Byt v My - npenenbHble COCPEAOTOYEHHBIE CHMa U U3TMGAIOLLMI MOMEHT,
KOTOpble MOTYT GbITb BOCMPWHATHI GETOHOM B PacyeTHOM MOMEPEYHOM CeYeHUU
Npy UX pasaenbHOM OenCTBUN.

B  xene3oGeTOHHOM Kapkace 34aHui C  MIOCKUMW  MEPEKPbITUSMU

COCpeoTOHeHHbIV U3rmbarowmin MoMeHT 3, paBeH cymmapHoMy m3rnbatoemy
MOMEHTY B CEYEHUSIX BEPXHEN U HUXKHEN KOFOHH, MPUMBIKAIOLLWX K NEPEKpbITUIO B
paccmaTpuBaeMoM yarie.

MpepenbHyto cuny Fg,,u;; onpeaenstoT cornacHo 8.1.47.

MpenenbHbI n3rmbatowyin MOMEHT M, bulf onpeaensT no dopmyne

Myuy = Roe Wy 1, (8.94)



roe, - MOMEHT COMPOTMBIIEHUS] PACYETHOTO MOMEPEYHOTO  CeYeHus,
onpeaensieMblv cornacHo 8.1.51.

Mpu pevicTBUM U3rMbaloLLMX MOMEHTOB B [ABYX B3aWMHO MNeprneHAuKYnsipHbIX
NIMOCKOCTSAX pacyeT NPOVU3BOAAT U3 YCroBUS
L+ﬂ+£gly (8.95)
Ty Mo Mupun

roe 7, M, wM, - cocpenotoueHHble curia M uMGaKOLME MOMEHTbI B
HanpasneHsx ocen X WY, yduTbiBaeMmble Npu pacyeTe Ha npoaaBrvBaHvie
(8.1.46), OT BHELLHe Harpy3Ku;

Fyute, Myrgie, Myl - NpepienbHble COCPENOTOMEHHbIE CUMa 1 U3rMbatoLLme
MOMEHTbI B HanpaBneHusix Oceit ¥ WY, KOTopble MOryT GbiTb BOCTPUHSITHI
GETOHOM B PacUETHOM MONEPEYHOM CEYEHWUM NPV VX Pa3AenbHOM AeiCTBUM.

Ycunve Fb,u:; onpeaensioT cornacHo 8.1.47.

Yeunms My v My u ONpenensiioT COrMacHo ykasaHusiM, MpUBEAEHHBIM
BbllLE, NPU AEUCTBUN MOMEHTA B NIIOCKOCTM 0CEN X U ¥ COOTBETCTBEHHO.

8.1.50 PacuyeT nNpPOYHOCTM 3MEMEHTOB C MOMepeyHo apmMaTypol Ha
npoaaBnMBaHne Npu AEeNCTBUM COCPEAOTOUEHHON CUMbl U U3rMBaloLLyX MOMEHTOB
B ABYX B3aMMHO NEPNEHAVKYISPHBIX NIIOCKOCTSX NPOU3BOASAT M3 YCMOBUS

il + M, & My
Fb,ui{ . st,ui{ be,uif * Msw,x,uif M&y,uif * Msw,\y,uit

<1, (8.96)

rae F, M, n M, -cm. 8.1.49;

Byt Morpre v My - npenenbHsle CoCpeoToNEHHbIE CUna 1 smbatoLme
MOMEHTbI B HanpaBrieHUsix ocell ¥ WY, KOTopble MOryT ObiTb BOCMPWHSTHI
GETOHOM B pacCHETHOM MOMNEPEYHOM CEYEHUMN MPY UX PasaenbHOM AeCTBUM;

Fopuit, Manrur v Mayyur - NpepensHble COCPeOTOMEHHblE curia
n3rnbarolme MOMEHTbl B HanpasneHusix ocen ¥ un ¥, KoTopble MOryT 6biTb
BOCMPUHATLI MONEPEYHON apMaTypor Npu Ux pas3aensHOM AedCTBU.

Yeurnms Four, Mpzpn v My, Fopar ONpenensiioT cormacHo ykasaHusm
8.1.48 1 8.1.49.

Yeunusa Mouxu M Msw,}.,u;; BOCMpVYHMMaeMble MONepeYyHon apmaTypon,
HOpMarnbHON K NPOAOMbHOWM OCY 3fieMeHTa 1 PacrnorioXeHHOW paBHOMEPHO BAOIMb
KOHTYpa pac4eTHOro CeyveHusi, onpeaensioT npu AeNcTBMmM narnbaroero MomeHTa,
COOTBETCTBEHHO B HanpasrieHun ocen X 1 ¥ no dopmyne

Moy =0.8 g5 Wy, (8.97)

rae g5 U W, - onpegensioT cornacHo 8.1.48 n 8.1.52.
3HaueHus Fb,ui{ o+ st,uif B be,uif ok Msw,x;zii ) Mb_y,uii ok Msw,_y,uii B ycnosuu

(8.96) npuHumatoT He Gonee 28y, 28y, 2Mpy y COOTBETCTBEHHO.

MonepeyHass apmaTypa [omkHa OTBeYaTb KOHCTPYKTUMBHLIM TpeboBaHusM,
npuseaeHHbimM B 10.3. MNpu HapyLueHnn ykasaHHbIX B pasgene 10.3 KOHCTPYKTUBHbIX
TpeboBaHU B pacyeTe Ha nNpodaBnMBaHWe criefyeT YuuTblBaTb  TOMbKO
nonepeyHyio apmaTypy, nepecekalolyl nupamugy npoaaBrvMBaHVS,  Npu
obecneveHnn ycroBuin ee aHKepoBKMy.

8.1.51 B ob6lwem crnyyae 3HaYeHWsi MOMEHTa COMPOTWBIIEHUS] pPacyeTHOro

KOHTypa ©6eToHa npv npodaBrMBaHUK be(}.) B HanpaBneHusiXx B3auMHO
nepneHauKynsapHelx ocen X n ¥ onpepensioT no dopmyrne

Ioap

, 8.98

Woxtyy =

rae Zpxy) - MOMEHT MHEPLIMW PACYETHOTO KOHTYPa OTHOCWTENbHO OCel ¥} U X,
NpoXoasALLMX Yepes ero LeHTp TsxecTun (pucyHok 8.11);

x(¥)pax - MAKCUMarbHOE PacCTOsiHME OT PACYETHOTO KOHTYpa A0 ero LieHTpa
TSDKECTU.

3HayeHne MOMeHTa nHepuumn jbx(}.) onpenendarT Kak CymMMy MOMEHTOB

MHEPUMN {yy3; OTAENbHBIX YHACTKOB PACHETHOMO KOHTYpa MOMEPeYHOro CeYeHwst
OTHOCUTENbBHO LIEHTPArbHbIX OCEN, MPOXOASALLMX YEPE3 LIEHTP TSHKECTU PacHeTHOro
KOHTYpa, NPVHMMAas! YCIIOBHO LLMPWHY KaXOoro y4acTka paBHOW eauHuLe.

lMornoxeHWe LieHTpa TSHKECTU PACHETHOrO KOHTYpa OTHOCUTENbHO BbliGpaHHOM
ocu onpeaensitoT no gopmyrne

o 24 %0

(¥ S, ,

(8.99)



rae Ll - ANHa OoTAenbHOro y4acTka pac4eTHOro KOHTYpa;

% (¥ Jg - paccTosiHME OT LIEHTPOB TSDKECTU OTAENbHBIX Y4aCTKOB pacyeTHOro
KOHTYpa 0 BbIGpaHHbIX OCEVl.
Mpun pacuyeTax MPUMHUMAOT HaMMeEHbLUVE 3HAYEHWUsi MOMEHTOB COMPOTUBIEHMS

Wox 1 Wby-
MOMEHT COMPOTUBNEHNS PACYETHOTO KOHTypa GeToHa AMs KOMOHH KPYrrioro
ceyvyeHunda onpenensatT no (bopMyJ'le

(D +hy)?

b 4 H

rae I} - AMameTp KOMOHHbI.
(N3meHeHHasi pepakumsi, Mam. N 2).

8.1.52 3HayeHUss MOMEHTOB COMPOTMBIIEHUS MOMEpPEeYHON apmatypbl Mpu

npoaasnueanun Wy B TOM crydae, koma monepedyHas apmaTypa
pacronoxeHa paBHOMEPHO BAOMb PACYETHOrO KOHTypa MPOAaBMMBaHWA B

npegenax 30Hbl, rpaHnLbl KOTOpOIZ OTCTOAT Ha pacCToAHUU ? B KaXayt CTOPOHY

OT KOHTypa npogaBnvBaHus GeToHa (CM. pucyHok 8.13), MpUHMMAOT paBHbIMU

COOTBETCTBYHOLWM 3Ha4EHUSIM Wiy 1 Wy .

Mpn  pacrorioXeHWy MornepeyHOW apmaTtypbl B MSIOCKOM  3rieMeHTe
COCPEfOTOYEHHO MO OCAM T[PY30BOM MrIOLAAKM, HaMpuUMeEp MO OCW  KOJIOHH
(kpecTooGpa3Hoe pacrnonoXeHne NonepeyHo apMaTypbl B NEPEKPLITUAN), MOMEHTbI
COMpPOTVBIIEHNSI MOMEPEYHO apMaTypbl ONPEAENSIOT MO TEM e NpaBunam, YTo U
MOMEHTbI COMPOTUBIEHNsI BeTOHa, MPUHUMAsi COOTBETCTBYIOLLYIO (HaKTUYECKYIO
ONWMHY  OTPaHUYEHHOTO Yy4acTKa pacronoXeHus MoMepeyHo apmaTypbl Mo

pacyeTHOMY KOHTYPY NPOAaBIMBAHUS Ly, W st}. (pvicyHok 8.11, 2).
PacyeT NNOCKOCTHLIX Xene3o6eTOHHbLIX 3MEeMEHTOB MAWUT M CTeH no
NpoYHOCTM

8.1.53 PacyeT nO NPOYHOCTU MMOCKUX NIMT MEPEKPbITUN, MOKPLITUA 1
yHAAMEHTHBIX MAUT crnedyeT NPoM3BOAWTb Kak pacyeT NIOCKMX BblAENEHHbIX
3/IEMEHTOB Ha COBMECTHOE AEeNCTBUE M3rMbaloyx MOMEHTOB B HampaBneHumn
B3aUMHO MEpneHAVKYNAPHbIX OCe U KPYTALMX MOMEHTOB, MPUMOXEHHbIX MO
6GOKOBBIM CTOpPOHaM MIOCKOTO BbIAENEHHOTO 3fieMeHTa, a Takke Ha AencTBue
NpOAOSbHBIX Y NOMNEPEYHbIX CUM, NPUMOXEHHBIX MO GOKOBBIM CTOPOHAM NMOCKOro
arnemeHTa (pUcyHok 8.14).

PucyHok 8.14 - Cxema ycunum, 4eNCTBYIOLWMX Ha BblAeNeHHbIN
NAOCKNIN 3NEMEeHT €AUHUYHON WUPUHBI
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PucyHok 8.14 - Cxema ycunuin, JeNCTBYIOLLMX Ha BblAESNEHHbIV MNIIOCKUA SnieMeHT
©MHUYHON LUIMPUHBI

Kpome Toro, npu onupaHuu Nnockux NiWMT Ha KOMNOHHbI CriedyeT Npou3BOAUTL
pacyeT NmT Ha NPoAaBIMBaHME Ha AeCTBUE COCPeaoTOYEHHbIX HOpMaribHbIX CUM
1 MOMEHTOB corrnacHo 8.1.46-8.1.52.

8.1.54 PacyeT No NMpOYHOCTW NMOCKUX NIMUT B 0OLLEM crydyae pekoMeHayeTcs
Npou3BOAWTL NYTEM pasferieHnst NIIoCKOro 3ieMeHTa Ha OTAesbHbIE CIoM CXaToro
6eToHa 1 pacTsiHYTOW apMaTypbl U pacyeTa Kaaoro criosi OTAeNbHO Ha AencTeue
HOpMarbHbIX W CABWraloWMX CWUI1 B 3TOM Crioe, MOMyYeHHbIX OT AeWCTBUS
M3rnbaroLLMX 1 KPYTALLMX MOMEHTOB M HOPMaribHbIX CUn (pUCyHoK 8.15).

PucyHok 8.15 - Cxema ycunui, AecTBYHOLWMUX B 6E TOHHOM U
apMaTypHOM CIiosiX BblAeNIeHHOr 0O NJIOCKOro 3fieMeHTa NNUThbI
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PucyHok 8.15 - Cxema ycunuin, fe/cTBYOLLMX B HETOHHOM M apMaTypHOM CIIOsX
BbIZI€MEHHOrO MIOCKOro 3MeMeHTa NnnThl (YCUIUS Ha NMPOTUBOMOSIONKHBIX CTOPOHAX
YCIIOBHO He NokasaHbl)

PacyeT nnockux SMeMEHTOB MAMT MOXET TaKke Mpou3BoauTLCA 6Ge3
pasfeneHus Ha crion GeToHa U pacTsHYTOM apMaTypbl Ha COBMECTHOE [elcTBUe
M3rMbaloLLMX U KPYTSLLMX MOMEHTOB W3 YCIIOBWI, OCHOBaHHBIX Ha OGOBLLIEHHbIX
ypaBHEHUSIX NPEAENbHOTO paBHOBECHS:

(M = M) My = My) =My 20, (8.100)
Moy 2 My, (8.101)
My 20y, (8.102)
Moy 2 My, (8.103)

roe M,, M}., Mp. - u3rmbaowme U KpyTamMe MOMEHTbI, Ae/CTBYlLME Ha
BbIAENEHHbIN NIIOCKUIN 371EMEHT;

Myuie, Myur, Mpyar - npeserbHbie nsrvbatolme u KpyTsLLME MOMEHTbI,
BOCMPUHUMAEMbIE NIOCKUM BblAENeHHbIM 311EMEHTOM.

3HaueHust npegerbHbix usrMbaoumx MomeHtoB M,y u M yalf  cregyet
onpegenaTb U3 pacyeTa HopMarsbHbIX CeYEeHUI, NepneHAnKYNsapHbIX ocam X 1M Y,
NIOCKOro BbIAENEHHOro dfieMeHTa C NpoAorbHON apMaTypo, napanmnenbHON ocsM
X wn ¥, cormacHo yka3aHuam 8.1.1.-8.1.13.

3HauyeHVs1 nNpedernbHbIX KPYTSALWMX MOMEHTOB criegyeT onpefenste no 6eToHy

Mz uir ¥ N0 pacTsHyTON NpofgonbHoM apMatype My wi o dhopmynam:

My e = O1R 2R, (8.104)

raoek wk - MeHbWMN K GonblMA pa3Mepbl COOTBETCTBEHHO MIOCKOrO
BbIJI€MEHHOIO 3MIEMEHTa;

Mspl,uii =058, (4 + Asy)kﬂ , (8.105)

me A n ﬂs}. - Mrowaaun ceveHns NPoAOoIbHOM apMaTypbl B HanpaBrieHUn ocen
Xnp;

kg - paboyas BbICOTA MONEPEYHOro Ce4eHUs NnThI.

[onyckaeTca NpUMeHsTb W ApyrMe mMeToAbl pacyeta Mo MPOYHOCTM MIOCKOro
BbIJEMNEHHOr0 3MemMeHTa, Morny4YeHHble Ha OCHOBE PaBHOBECUSI BHELLHUX YCWMWIA,
[ENCTBYIOWMX MO OOKOBbIM CTOPOHaM BbIAENEHHOTO 3fleMeHTa W BHYTPEHHUX
YCUnUiA B fMaroHaribHOM CeYeHUM NIIOCKOro BblAENEHHOTo 3ieMeHTa.

MMpn gencTBMM Ha BblAENeHHbIN MAOCKWIA 3fieMEHT MAWUT Takxe NpPOAOIbHON
cunbl pacyeT creqyeT MPOW3BOAUTL Kak ANs BblAENEHHOro MrocKoro afieMeHTa
CTeH cornacHo 8.1.57.

8.1.55 PacyeT nrnockoro BblAEeNeHHOro afieMeHTa Ha AencTBMe NornepeYHblX cun
cnepyeT NPOM3BOAWTb U3 YCIOBUSA:

Qx + Q}‘ ﬁly

(8.108)
Qx,m‘i Q § I

rae &y n &) - nonepeyHble CUmbl, AENCTBYIOLLME MO GOKOBBIM CTOPOHAM MIIOCKOro
BbIJ€MEHHOro 3NIEMEHTa;

Qx,m‘f n Q}.,m‘f - npefenibHble nonepeyHbie Cuiibl, BOCNpPUHUMaeMble MITOCKUM
BblAEeNeHHbIM 3JIEMEHTOM.
3HayeHus npegenbHbIX NonepeYHbIX cun onpeaenarT no q)opmyne:

Curr = G + P, (8.107)
roe s M {5 - NpenenbHbie MOMEpeyHble  Curbl, BOCMPUHUMAEMble

COOTBETCTBEHHO 6ETOHOM W MOMepeyHo apmaTtypol W onpedensieMble Mo
copmynam:



Oy = 0,5 Ryebiy; (8.108)

Oaw = b, (8.109)

rae oz - MHTEHCMBHOCTbL NMonepeYHoro apMmpoBaHusd, onpeaendemas no d)opmyne
(8.59).

8.1.56 PacueT no Npo4HOCTM CTEH B OOLLUEM cryyae cregyeT npousBOAUTb Kak
NMNOCKMX BblAENEeHHbIX 3MEMEHTOB Ha COBMECTHOE [e/iCTBME HOpMarbHbIX cun,
n3rnbaroLLyx MOMEHTOB, KPYTSILLMX MOMEHTOB, CABUraloLLMX CUM, NONepPeYHbIX Cul,
NPUMOXEHHbIX N0 6GOKOBBIM CTOPOHAM MIIOCKOrO BbIAENEHHOrO dfieMeHTa (PUCYHOK
8.16).

PucyHok 8.16 - Cxema ycunui, AeNCTBYOLWUX HA BblAeNeHHbIN
NSIOCKUI 31IEMEHT eAUHUYHON WWUPUHbI CTEHbI
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PucyHok 8.16 - Cxema ycunuiA, 4eACTBYIOLLMX Ha BblAENEHHbIN NIOCKUIA 3NIEMEHT
€OVHWUYHOW LLIMPUHBI CTEHbl (YCWUNUSi Ha NMPOTUBOMONOXHBIX CTOPOHaX YCIOBHO He
nokasaHbil)

8.1.57 PacyeT cTeH B o6LieM criydae pPeKOMeHOyeTCsl MpOU3BOAMTL NyTem
pasgerneHnss MNIoCKOro 3fieMeHTa Ha oOTAeflbHble CrouM cxatoro GeToHa W
pacTsHyTOi apmaTypbl M pacyeTa Kaxdoro crios OTAeNnbHO Ha  AeicTBue
HOpPMarbHbIX W COBUralOLMX CWU B 3TOM CroOe, MOSMyYeHHbIX OT AeiCTBUS
M3MMBaloLLMX U KPYTSLLMX MOMEHTOB, OBLLYX HOPMAasTbHbIX U CABUIaOLLMX CUN.

[onyckaeTca npou3BoauTb pacyeT 6e3 pasfeneHuss Ha crion GeToHa U
pacTsHyTOW apmMaTypbl OTAENbHO U3 MIIOCKOCTM CTEHbl HAa COBMECTHOe AecTBue
M3rMGatoLLMX MOMEHTOB, KPYTSILLMX MOMEHTOB M HOPMaribHbIX CUM U B MIIOCKOCTH
CTeHbl Ha COBMECTHOE [eNCTBME HOPMarbHbIX U COBUIaOLLMX CUF.

PacyeT cTeHbl B CBOEVi NMOCKOCTU PEKOMEHAYETCS NPOU3BOAUTL U3 YCMOBUM,
OCHOBaHHbIX Ha 0606 LLEHHbIX ypaBHEHUAX NPeaeribHOro PaBHOBECHS:

(N, pty = N )N,y = Ny )= N 20, (8.110)
Ny 2 Ny, (8.111)
Ny 2Ny (8.112)
Noute 2 Niy; (8.113)

rae ¥, Ny u Ny - HopmarbHble M coBuraloume curbl, LefCTBytOLWME MO
6OKOBbIM CTOPOHaM MIIOCKOTO BbIAENEHHOTO 3IIEMEHTA;

Nopie, Myur v Ny - npefenbHble HopmarbHble M CABUraloLye CUmbl,
BOCMPUHUMAEMbIE MIIOCKUM BblAENEHHBIM 31IEMEHTOM.

3HaueHus NpeaenbHbIX HopMarbHbix e My n My, 4y criepyet onpepensits
13 pacyeta HOpManbHbIX CEYeHUW, MepneHAuKynsapHbIXx ocam X un ¥, nrnockoro
BblAENEeHHOr0 3neMeHTa C BEepTUKanbHOW W FOPU3OHTAarbHOW  apmaTypou,
napannenbHon ocam X u ¥, cornacHo ykasaHusam 8.1.14-8.1.19.

3HayeHuss npefenbHbIX CABUraloWLMX CUN cregyeT Onpeaenstb no GeToHy

Nmy,u:; 1 no apmarype V. syl N0 ChOpMyram:
Nypun = 03R4, (8.114)

roe .tqb - pa6oqaﬂ nnowanab nonepeyHoro ceveHud 6eToHa BblAeneHHoOro
anemMeHTa.



Nopaur = 05R; (4, + 4y, (8.115)

rae 4; n Ay - nnowene cedveHnsi apmarypbl B HanpaBrieHuu oceit X MY B
BbIAENIEHHOM 3NIEMEHTE.

PacyeT 13 NocKOCTW CTeHbl NPOMU3BOASAT aHArorMYHO PacyeTy MIIOCKUX MnT
NepekpbITUI, onpeaensst 3Ha4YeHUs NpefenbHbIX U3rMGaloLyX MOMEHTOB C y4ETOM
BUSIHUSA HOPMaribHbIX CUI.

[onyckaeTcs NpUMEHSTb W Apyrvie MeToAbl pacyeTa Mo MPOYHOCTM MAOCKOMO
BbIAESIEHHOTO 3MIEMEHTA, MOJyYEHHbIE Ha OCHOBE PaBHOBECMUS BHELUHUX YCWIWNA,
OefCTBYIOLMX MO GOKOBBIM CTOPOHAM BbIAENEHHOMO 3INIEMEHTa, U BHYTPEHHUX
YCUIii B AvaroHaribHOM CEYEHUU BbIENEHHOrO 3rIEMEHTa.

8.1.58 PacuyeT Nno NPOYHOCTM NISIOCKUX BbIAENEHHbIX 3NIEMEHTOB CTEH Ha
OeicTBrE NonepeYHbIX CUM cnegyeT NPOM3BOAUTL aHaNorMYHO pacyeTy NiuT, HO C
Y4ETOM BRUSIHWS MPOAOSIbHBIX CUI.

8.1.59 PacyeT no TPewmHOCTOMKOCTU MnuT (N0 0B6pa3oBaHWMI0 U PackpbITUIO
TPELWMH HopMaribHbIX K MPOAONbHOM OCU 3riemMeHTa), credyeT Npou3BOAWUTb Ha
nencTeve usrmbarowmx MoMeHToB (6e3 yyeTa KpyTSLWMX MOMEHTOB) COMfiacHO
yKasaHusim pasgena 8.2.

8.2 PacuyeT aneMeHTOB Xene306eTOHHbIX KOHCTPYKL N No
npefenbHbIM COCTOSIHUAM BTOPOU rpynnbl

O6wme nonoxeHunsa

8.2.1 PacyeTbl No npegernbHbIM COCTOSHUSIM BTOPOW pynbl BKIOYAOT:
pacueT no o6pasoBaHWIo TPELLMH;
pacyeT no packpbITUIO TPELLWH;
pacyet no gedopmaLmsam.

8.2.2 PacuyeT no obpas3oBaHuiO TpewMH Npou3BOAST, Korga Heobxoaumo
obecneuntb oTCcyTCTBME TpewmH (cMm. 4.3), a Takke kak BCroMoraTernbHbIA npu
pacyeTe No pacKpbITUI TPELLWH 1 No AedopmaLnsM.

8.2.3 lpu pacyete no ob6pasoBaHUO TPELWH B LENsX WX HegonyLieHus

KO3(PPULMEHT HAAEKHOCTY MO HAarpy3ke MpUHUMAIOT ¥¢ 71,0 (kak Npn pacuyete no
npoyHocTH). Mpn pacyeTe NO packpbITUIO TPEWMH 1 no Aedopmaumsm (Bknovas
BCMOMoOraTerbHbl pacyeT No 06pa3oBaHMI0 TPELLWH) MPUHUMAKOT KO3dMLMEHT

Ha[IeXHOCTV No Harpyske s = 1,0.
PacueT ene3o6eTOHHLIX 3fIEMEHTOB MO O6Pa3oBaHMIO U PaCcKpbITUIO
TpeLwmH

8.24 PacuyerT xene3obEeTOHHbIX 3MeMeHToB Mo 00pa3oBaHUiO  TPeLWH
NpoV3BOANAT U3 YCNOBUS:

MM, (8.116)

roe M - usrMbarowmii MOMEHT OT BHELUHen Harpy3kM OTHOCUTENBHO OCH,
Hopmaanon K NMOCKOCTU AEeNCTBUS MOMEHTA U npoxo,cmu.leﬁ 4yepes LUeHTp TAXeCcTn
npuvBegeHHOro nonepeYyHoro Ce4eHns anemMeHTa;

M. - n3vBaloLWii MOMEHT, BOCMPUHUMAEMbIA HOPMAsbHLIM CEYEHUEM
anemeHTa npu obpa3oBaHwM TPeLLMH, onpeaensiemblii no dopmyre (8.121).

[ns LeHTpanbHO pacTsiHYTbIX 3eMeHTOB obpasoBaHWe TpewwH onpedensiot
13 yCrioBUSi:

NN, (8.117)

rae N - npogonbHoe pacTArvBatoLLee yeuve OT BHELLHEN HarpysKku;

Ny - NPOJONbHOE pacTArvBatoLLee ycunve, BOCMPUHYMAEMOE 3IEMEHTOM Mpu
o6pa3oBaHuM TPELLWH, onpeaernsiemMoe cornacHo 8.2.13.

8.25 B Tex cnyvasx, korga BbinonHsitotcs ycriosust (8.116) wnm (8.117),
BbIMNOSHSAIOT pPacyeT Mo PacKpbITUIO TPELWH. PacyeT kerne3o6eTOHHbIX 31IeMEHTOoB
NPOM3BOAST MO HENPOLOIMKUTENBHOMY U NPOAOIKATENBHOMY PaCKPbITUIO TPELLMH.

HenpopomkuTensHoe packpbiTue TpeuwH OnpeaensioT OT COBMECTHOro
[OefCTBUS MOCTOSIHHBIX Y BPEMEHHBIX (ASMTENbHBIX M KPaTKOBPEMEHHBIX) Harpy3okK,
MPOACIKUATENBHOE - TOMNBKO OT MOCTOSIHHBIX U BPEMEHHbIX AMUTENbHBIX Harpy3ok
(4.6).

8.2.6 PacyeT no pacKkpbITWIO TPELLMH NPOM3BOAST U3 YCIOBUS:
Zope L Forc,ult (8.118)

roe dg, - LMPUHA pPacKpbITUS TPewyH OT AEeWCTBUS BHELLHeR Harpysku,
onpegensiemasi cornacHo 8.2.7, 8.2.15-8.2.17.
Lope il - TPEAEIBHO AONYCTUMAS LLMPUHA PACKPBITUS TPELLMH.

3HayeHus Depe it NPUHUMAIOT PABHBIMMN:



a) 13 ycrnosusi obecneveHns CoxpaHHOCTV apMaTypbl
knaccos A240...A600, B500:

0,3 MM - Mpu1 NPOLOMKUTENBHOM PACKPbITUN TPELLWH;
0,4 MM - NPU HENPOZAOIMKUTENBHOM PACKPbITUM TPELLMH;

knaccos A800, A1000, B, 1200-E 1400, K1400, K1500 (K-19) n K1500 (K-7),
K1600 gnametpom 12 mm:

0,2 MM - Npy NPOACIKUTENBHOM PaCKPbITUN TPELLMH;

0,3 MM - Npy HENPOAOIMKUTENBHOM PaCcKPbITUN TPELLWH;

Knaccos Bp 1500, K1500 (K-7), K1600 gruameTpom 6 1 9 mm:
0,1 MM - Np¥ NPOAOIKUTENBHOM PACKPLITUN TPELLMH;
0,2 MM - MPX HENPOLOOIPKATENEHOM PACKPbLITUM TPELLYH;

6) 13 YCroBUSi OrpaHUYEHNS MPOHULIAEMOCTH KOHCTPYKLIMIA
0,2 MM - NPV NPOACIPKATENBHOM PACKPbITUM TPELLMH;
0,3 MM - MPU HENPOZAOIMKUTENBHOM PACKPLITUN TPELLMH.

8.2.7 PacueT xene3obeTOHHbIX 3SMNeMeHTOB CrieayeT NpovM3BOAUTL MO
NPOJOIKUTENBHOMY U MO HENPOLOIPKATENBHOMY PaCKPbITUIO HOPManbHbIX U
HaKIOHHbIX TPELWH.

LLInpunHy NpoaomKMTENbHOMO packpbiTUS TPELLMH onpeaenstoT no opmyne

Depe = Ropel (8.119)

a LVPUHY HENPOAOIMKATENLHOTO PACKPbITUS TPELLYH - Mo dopmyre
Gore = Agrel Y opcd T Gere3 (8.120)

T4 e dg - LMPUHA PaCKpbITUS TPELWMH OT MNPOAOIKATENLHOrO AeNCTBUS
NOCTOSIHHBIX Y BPEMEHHbIX ANTENbHbIX Harpy3okK;

o7 - LUMPUHA PACKPbLITUS TPELWMH OT HENpPOLOIMKUTENbHOMO AeiCcTBuS
MOCTOSIHHBIX Y BPEMEHHbIX (ANUTENbHBIX Y KPaTKOBPEMEHHbIX) HAarpy30K;

o3 - LMPMHA PACKPbITUS TPELWMH OT HENpOAOIKUTENbHOMO [eicTBuS
MOCTOSIHHBIX Y BPEMEHHbIX ANMTENbHbIX Harpy3oK.

OnpepeneHve MoMeHTa oO6pa3oBaHMA TpelyH, HOPManbHbIX K
NpPOAONbHOW OCY 3NeMeHTa

8.2.8 Uarnbaroumii MOMeEHT M ... npu obpasoBaHUM TPELWH B oGLIEM crydae
onpeaensieTcsi No AedopmaunoHHon mogenum cornacHo 8.2.14.

[Ins 3nemMeHTOB MPSMOYrofbHOro, TaBPOBOrO WM [BYTaBPOBOrO CEYEHUSt C
apMaTypol,  pacrnonoXeHHOW y BepXHEeM W HWKHEW rpaHel,  MOMEHT
TpewwmHoobpa3oBaHUsi C y4eToM Heynpyrvx Aedopmauuii pacTsHyToro 6GeToHa
[ponyckaeTcs onpeaensTb cornacHo ykazaHusam 8.2.10-8.2.12.

8.2.9 [lonyckaeTcs MOMeHT obpa3oBaHuWs TpewuH onpedenatb 6e3 ydveta
Heynpyrux aedopmaumnii pacTsaHyToro 6eToHa no ykasaHusim 8.2.11, npuHumasi B

cpopmyne (8.121) Wy =Wyaq . Ecriv npu aTOM yeriosue (8.118) unu ycriosue (8.139)
HE Y[OBIIETBOPSIOTCS, TO MOMEHT 0OpasoBaHUs TPELWH crieflyeT onpenensitb
y4eTOM Heynpyrvx agedopmaimii pacTsiHyToro 6eToHa.

8.2.10 MomeHT o6pa3oBaHuMa TpewuH C Y4Y4eToOM Heynpyrux aedopmaui
pacTsiHyToro 6eToHa onpeaensoT B COOTBETCTBUAN CO CIEAYIOLLYIMUN NONOXEHUSMM:

ceyeHus nocne AedopMMpOBaHNA OCTAIOTCS NIIOCKUMM;

3MIopy HamnpsPKEHWI B CXaToN 30He GeToHa NPUHMMAIOT TpeyronbHoN hopMmbl,
KaKk Ans ynpyroro Tena (pucyHok 8.17);

3MIOpy HaNpPsSKEHWA B pacTSHYTOM 30He 6eToHa NpUHUMAIOT TpaneuveBuaHON
OpMbl  C  HanpsXKeHUsMW, He  MpPEeBbILLAIWMMU  PacHETHbIX  3HAYeHWI

CONPOTUBIIEHNSI GETOHA PACTSKEHNIO Rt 5o ;
OTHOCUTENbHYI0 [AedopMaLmio  KpaiHero pacTsiHyToro BOJiokHa 6eToHa

MPUHUMAIOT PaBHOW €e MNpefenbHOMY 3HAYEHWMIO Egsuis NPU KPAaTKOBPEMEHHOM
nevicteum Harpysku (8.1.30); npu AByx3HayHoW aniope Aedopmauuii B ceveHun

anemeHTa £y uir = 0,00015;
HanpspkeHst B apmaTtype MPUHUMAKOT B 3aBUCKHMOCTM OT OTHOCUTESbHbIX
AedopMaLmii Kak A ynpyroro Tena.

PucyHok 8.17 - Cxema Hanpsi»keHHO-AethopMUPOBaHHOIO COCTOSHUSA
ceyeHUsi aneMeHTa Npy NpoBepke 06pa3oBaHUsA TPELUUH NpU
AeNCcTBMU U3rnbarolero MOMeHTa, usrubaroLero MOMeHTa u
NPOAOSILHOMN CUNbI
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1- ypOBeHb LeHTpa TAXeCTn NnpmBeaeHHOro nonepe4yHoro ceveHuns

PucyHok 8.17 - Cxema HanpsbkeHHO-A4ePOPMUPOBAHHOTO COCTOSIHUSI CEYEeHWs!
aneMeHTa npu npoeepke obOpasoBaHMs TPeLwH Mpu OerUcTBUM u3rmbatoLuero
MOMeHTa (&), n3rvbaroLLero MoMeHTa 1 NPOAOILHON Curbl (6)

8.2.11 MomeHT o06pa3oBaHVs TpewwH C y4eToM Heynpyrux pedopmaimii
pacTsaHyToro 6eToHa onpeaenstoT no opmyne

My, = Rbr,ser 'Wpi tNoe,, (8.121)

rae Wp; - YNpYronnactTM4eckMini. MOMEHT COMPOTUBIIEHWNSI CeYeHUs ANA KpanHero
pacTsHyTOro BosiokHa 6eToHa, onpeaensiemblii ¢ y4eTom nonoxexni 8.2.10;

2, - PacCTOsIHVE OT TOYKM NPUIOXEHUSI NPOAOSbHOM cunbl & (pacnonoXeHHON
B LEHTPE TSXKECTU MNPUBEOEHHOrO CEYEHUSI 3NEMEHTa) [0 SAPOBOWM TOYKM,
Havboree yOaneHHoW OT PacTSHYTOW 30Hbl, TPeLWHooGpasoBaHWe KOTOPOii
npoBepsieTcs.

B dopmyne (8.121) 3Hak "mnoc" npuMHUMAOT NPU CXMMAtOLWEN NpogorbHON
cune N, "MUHYC" - npu pacTarmeatoLLei cune.

[Inst NPSIMOYrOrbHLIX CEYEHUI U TaBPOBbIX CEYEHWI C MOMKOW, PacnoNoKEHHON

B CXaTOW 30He, 3HayeHve Wp{ npu OEeNCTBUM MOMEHTa B NJIOCKOCTUM OCU
CUMMETPpUN aonyckaeTca npuHuMaTb paBHbIM

Wy = 13W,0, (8.122)

roe Wi - YNpyrMii MOMEHT COMPOTUBIEHUS MPUBEOEHHOTO CeYeHus Mo
pacTsHYTOW 30He CeYeHusi, onpeaensiemblii B cooTBeTCTBUM ¢ 8.2.12.

8.2.12 MomeHT conpoTtusnennst #,,; W paccTosHve €, onpeaensloT Mo
copmynam:

I
Wrea =22 (8.123)
Yy
W;ed
g, = (8.124)
¥ Ared

rae fyad - MOMEHT UHEPLMU MPUBELEHHOTO CEYEHUSI ANIEMEHTA OTHOCUTENLHO ero
LieHTpa TsHKecTn

Dygg =I+i; b iiooy (8.125)

I, I, I, - MOMeHTbl MHepuMn cedeHwii 6eToHa, pacTAHyTON apMaTypbl U
CXXaTol apMaTypbl COOTBETCTBEHHO;

A3 - NrOWaAb  MPUBEOEHHOTO  MOMEPEYHOT0  CEYEHUSt  JMEMEHTa,
onpeaensemasi no gopmyne
Agg =A+ A ot Ao (8.126)
o - KO3(OPULMEHT NpUBEAEHNS apMaTypbl K 6ETOHY
=
B
A, A, A - nnowaan nonepeuyHoro cedeHns GeToHa, PacTAHYTONM M CxaToi
apmaTypbl COOTBETCTBEHHO;

Y¢ - paccTosiHue OT Havboree pacTsiHyTOro BOSiokHa GeToHa A0 LeHTpa
TSHKECTU NPUBEAEHHOTO NOMEPEYHOro CeYeHUs neMeHTa

s bt fred
P 3
Ared



34ecCb S{’rgd - CTaTUYECKUA MOMEHT nroLwaan npueegeHHoOro nonepe4yHoro
CeyeHust arnemeHTa OTHoCUTerNbHO Hamboree PacTAHYTOro BOJIOKHa 6eToHa.

,D,OI'IyCKaeTCﬂ MOMEHT COonpoTuBIIEHNA Wred onpenenaTtb 6e3 y4yeTa apmMaTtypbl.

8.2.13 Ycurme N, npy obpasoBaHM TPELWH B LEHTPanbHO PacTAHYTbIX
3emMeHTax onpeaenstoT no dopmyne

Nere = Ared " Bpp sar . (8.127)

8.2.14 OnpepeneHne MOMeHTa 0Opa3oBaHUS TPELLMH HA OCHOBE HESIMHENHOW
nedopMaLMoOHHOM  Mogernu  MNpovM3BOASIT  UCXOO4S U3 OOWMX  MOSIOXKEHWN,
npuBeeHHbIx B 6.1.24 n 8.1.20-8.1.30, Ho ¢ yyeTom paboTbl 6eToHa B pacTsiHyTON
30HE HOPManbHOMO CeYeHUsi, ONpeaensieMol AnarpaMMon COCTOSIHUSI PacTsSHYTOro
6eToHa cornacHo 6.1.22. PacuyeTHble xapaKTepucTUKU maTepuarioB NpUHUMaoT
ONs NpeAernbHbIX COCTOSHUIA BTOPOI rpynnbi.

3HayeHue M,, onpegensioT M3  pelleHus CUCTEMbl  YpaBHEHWIA,
npeacTaerneHHbix B 8.1.20-8.1.30, npuHMMasi oTHOCUTESbHYIO Aedopmalimio 6eToHa

Eptax Y PACTAHYTOW rpaHn anemeHTa OT AEelCTBUA BHELUHEW Harpysku, paBHON
npeanensHOMy 3HaYeHWIo OTHOcUTENbHOW AedopMauuy 6eToHa Npu pacTskeHun

Ept i , ONIPEOENAEMOMy cornacHo ykasaHuam 8.1.30.
PacyeT WMPUHBI pacKpbiTMsi TPELUMH, HOPManbHbIX K NPOAONbHOW OCU
anemeHTa

8.2.15 LLIMpnHy packpbITUA HOpMarbHbIX TPEWWMH @qrey (i =1, 2, 3 - cm. 8.2.7)
onpeaenstoT no dopmyrne

Os'f

Dops g =@1'@2'@3'W5'E_ 5y (8.128)
5

roe o, - HanpsbkeHve B MNPOAOMbHOM pacTsHYTOW apmaType B HOpMaribHOM
CeYeHUN C TPELWHOW OT COOTBETCTBYIOLLEN BHELLHEN Harpysku, onpegensemoe
cornacHo 8.2.16;

I, - 6asoBoe (6e3 yueTa BMMSHUSA BudA NOBEPXHOCTY apMaTypbl) paccTosiHve
MeXay CMEXHbIMU HOpMaribHbIMU TPeLLWHaMW, onpeaenseMoe cornacHo 8.2.17;

Wi - KO3(MUMEHT, YuuTbIBAIOWMIA HEpaBHOMEpHOe pacnpeneneHve
OTHOCUTENbHBLIX AedopMaunin  pacTAHYTOM apMmaTtypbl  Mexay TpeLwHamu;

[JonyckaeTcsi IPUHMMaTh KoadpdmUMEHT  ; =1; ecrv npy aTom ycrosue (8.118) He
YAOBMNETBOPSIETCS, TO 3Ha4YEHWe  ; criegyeT onpeaenatb no copmyre (8.138);

1 - KO3(PPULIMEHT, YUUTBLIBAIOLLMIA NPOAOIDKATENBHOCTL AENCTBUS Harpysku,
NpVHYMaeMbli PaBHbIM:

1,0 - Npu HeNPoOAOIKUTENBHOM OENCTBUN HAarpy3Ku;

1,4 - Npy NPOJOIMKUTENBEHOM AENCTBUN HArpy3KK;

@y - KOIMXDMLMEHT, Y4WTbIBaOWLMIA Npochvib MNPOAOMNLHOM  apmatypbl,
NPYHYMaeMbI PaBHbIM:

0,5 - gna apmaTypbl NEPUOANYECKOro NPOdmrist U KaHaTHOW;

0,8 - ona rmagkomn apmarypbl;

©3 - KOSDMLMEHT, YYUTLIBAIOWMIA XapaKTep HarpyxeHus, NpuHMMaeMbli
paBHbIM:

1,0 - Ans anemMeHTOB N3rMHBaeMbIX U BHELLEHTPEHHO CXaTbIX;

1,2 - 4Ns PacTAHYTbIX 3NIEMEHTOB.

8.2.16 3HauyeHVss HanpshkeHus 0, B PpacTsiHYTOW apmatype wusrmbaembix
3/1IEMEHTOB OnpeaenstoT no dopmyne

MU -y

3 oy, (8.129)
red

5

roe f.g, Y. - MOMEHT WHEpUWM W BbICOTA CXATOW 30HbI MPUBELEHHOrO
nonepeyHOro CeveHns anemeHTa, ornpegensemMble C y4eTOM MIOWaAN CeveHnst
TOMbKO CXaTow 30Hbl 6ETOHa, NIoLaaen ceYeHns pacTsHYTON U CXaTon apMaTypbl
cormacHo 8.2.27, npvHMMass B  COOTBETCTBYHOLWMX ¢opMyrax 3HayeHus

KoahdmLmeHTa npuBeaeHNs apmMaTypbl K 6ETOHY @3 =y .
[ina nsrnbaembix anemeHToB ¥, =x (pucyHok 8.18), e x - BblCOTa CxaTomn

30HbI 6eToHa, onpeaensemas CornacHo 8.2.28 npu ;3 =y .

PucyHok 8.18 - Cxema HanpsikeHHO-Ae(pOpMMPOBAHHOFO COCTOSIHUA
3aneMeHTa ¢ TpelmHamMm Npy AecTBMU n3rnbatroLero MOMeHTa,
n3rnbatroLiero MOMeHTa U NpoAOIbHOW CUMbI
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1 - ypOBEHb LIEHTPa TSHXKECTU NPUBELEHHOTO MONEPEYHOrO CEYEHUS!

PucyHok 8.18 - Cxema HanpsixeHHO-4edopMUPOBAHHOTO COCTOSIHUSA 3MemMeHTa C
TpeLmHamu npu gericTeum narmbatoLero MoMeHTa (a, 6), u3rmbaroLero MoMeHTa u
NpoAoNbHOW curnbl (8)

3HaveHve koadbdmumeHTa NpMBEAEHNs apMaTypbl K GETOHY oy onpeaensioT
no doopmyne

g
E hored '

(8.130)

T

rne Zpred - NpUBEAEHHbI MOAYMb AedopMaLMy CKaToro GETOHA, YUUTLIBALOLLYN
Heynpyrue gedopmMalmm cxaTtoro 6eToHa 1 onpegensemblin no gopmyne

Rb,n

Eb,red = (8.131)

lred

OTHocuTenbHyo fedopmaL o 6eToHa £xlyed NPUHMMAIOT paBHoii 0,0015.

[onyckaeTcs HanpsbkeHne T, onpedensTb no dopmyre

g5 = , (8.132)

roe Z; - paccTosiHMe OT LEHTpa TSXKeCTU PacTSHYTOW apMaTypbl [0 TOYKM
NPUINOXeHNS PaBHOAENCTBYIOLLEN YCUIWN B CXATOW 30HE arieMeHTa.
[ns aneMeHTOB MPSMOYroflbHOTO MOMEPEYHOro CeYeHWst Npyu OTCYTCTBUM (Mnn

6e3 yueTa) cxaTon apMaTypbl 3Ha4YeHue Z; onpeaensioT no dopmyne

. (8.133)

X
E.
[na anemMeHTOB NPSMOYroNnbHOro, TaBPOBOrO (C MOMKOM B CXAaTol 30He) W
[BYTaBPOBOrO MOMEPEYHOro CeyveHns [AOMycKaeTCs 3HayeHue Z; npuHUMaThb
paBHbimM 0,35
Mpwn pencTBum n3rmbaroLero MomMmeHTa A4 1 NpPoAonbHON Cunbl & HanpshxeHve

7 ; B PACTSIHYTON apMaType OnpeaensiioT no qopmyne

M-y, V]

o, = + i) (8.134)
: Ired Ared :

rae Ay, ¥. - nnowagb NPUYBEAEHHOrO MOMEPEeYHOro CEeYeHUs 3neMeHTa U
pacctosiHue OT Hauboree cxaToro BOMokHa 6eToHa [0 LUeHTpa TsHKecTu
NpUBEOEHHOTO CevYeHusl, onpegernsiemble Mo obumMm npaBunam pacuyera
reoMeTPUYECKUX XapaKTEPUCTUK CEYEHMIA YNpYrux 3NIEMEHTOB C Y4ETOM Nrowaan
CeYeHust TONbKO CXaToW 30HbI GETOHa, NroLlafen CeveHnst PacTsIHYTOM U CHXaTon
apmaTypbl cormacHo 8.2.28, npuHuMasi Ko3dpULMEHT NpuBedEeHVs apMaTypbl K

GEeToHy 4.
[onyckaeTcs HanpsixeHne 7 ; onpeaensTb no gopmyre

Mg 22,

& ’
AS ZS

(8.135)



roe £; - pacCToAHMe OT UEeHTpa TAXeCTU paCTﬂHy’TOVI apmMaTtypbl 00 TOYKK

NPUNOXEHNSA NPOAONBHON CUMbl I C y4ETOM SKCLEEHTPUCUTETA, PABHOMO v
[ns 3NeMeHTOB NPSIMOYrONbHOrO CEYEHUsI NpWU OTCYTCTBUM (UnM Ge3 yyeta)
caToii apMaTypbl 3Ha4YeHue Z; fonyckaeTcs onpegensTb no dopmyne (8.133), B

KOTOPOWA Xy, - BbICOTA CXATOWN 30HbI HETOHA C YHYETOM BMSIHWSI NPOAONBLHOM CUMbl,
onpeaensemas cornacHo 8.2.28, npuHuMas KoaddmLUUEHT NpuBeaeHNs apMaTypbl

K OETOHY ;3 =y .
[N 3NemMeHTOB NPsIMOYrofbHOTO, TaBPOBOrO (C MOSIKOW B CXaToW 30HE) W

ABYTaBpPOBOro nonepevyHoro ceYyeHusa [LOOMnyCcKaeTCA 3HaydyeHue Z; nNpuHUMaTb

pasHbIM 0,74 .
B dopmynax (8.134) u (8.135) 3Hak "nntoc" NpUHUMAIOT Mpw pacTarvearoLLen, a
3HaK "MUHYC" Npu CXMMatoLLEN NPOAOIbHON curne.

HanpsikeHust o ; He [OIDKHBI NPEeBbILLaTh s sy .

8.2.17 3HaueHuss 6a30BOr0 pPacCTOSAHWA MexXay TpelwwmHamu {; onpedensiot no
copmyne
A
7= 0,5-A_5”-d5 (8.136)

&

1 npuHumaroT He MeHee 102; 1 10 cm 1 He Gonee 404; 1 40 cm.
3necb Ay - Nrowanb ceveHus pacTaHyToro 6eToHa;

A; - nrowaab ceueHus pacTsHYTON apMaTypsl;

 ; - HOMVHASbHBIVE AUaMeTp apMaTypbl.

3HayeHuss 4; onpemensloT Mo BLICOTE PacTAHYTOM 30HbI GeToHa 7,
Mcnorb3ys npasuna pacyetTa MOMeHTa 06pa3oBaHUs TPELLMH COMMacHO yKkasaHuaM
8.2.8-8.2.14.

B no6om criydae 3HadeHve <y NPYHAMAIOT PaBHbIM MNIOLLAAM CEYEHUs Npy ee
BbICOTe B Npefenax He MeHee 2a v He Gonee 0,54 .

8.2.18 3HaueHuns koadhdpmumeHTa v ; onpeaenstoT no dopmyrne

T s0re
)

¥, =1-08 (8.137)

o]

roe 9;eqe - HanNpsikeHne B I'IpO,ElOJ'leOIZ pacmHyTon apmatype B CeYeHun C
TpeLLl,VIHOVI Ccpasy nocne OﬁpaSOBaHMH HOpMallbHbIX TpelwwH, onpenendemMmoe no

ykasaHusim 8.2.16, npuHMMas B COOTBETCTBYHOLLMX chopMyrnax 3HaueHunst 3 = M ... ;
T - TO Xe, NP1 AelCTBUM pacCMaTpPYBaAEMON Harpy3Ku.

Ona usmbaeMbix SMEMEHTOB 3HaveHue KoadduuMeHTa W ; [onyckaeTcs
onpeaensTs no gopmyre

M
¥, =1—0,8-%, (8.138)

roe M... onpegensioT no cpopmyne (8.121).
PacuyeT aneMeHTOB Xene306e TOHHbIX KOHCTPYKLMIA No Aed opMaumam

8.2.19 PacueT aneMeHTOB Xene3obeTOHHbIX KOHCTPYKUMIA no pedopmaumsm
Nnpou3BOAAT C Y4ETOM 3KCMnyaTauuoHHbIX TpeboBaHWW, NPeabsBRsSEMbIX K
KOHCTPYKLUSIM.

Pacuet no gedopmauusm cnegyeT NpousBOAUTb Ha AeVCTBUE:

NOCTOSIHHBIX, BPEMEHHbIX AJMTENbHBLIX U KPaTKOBPEMEHHbIX Harpy3ok (cMm. 4.6)
npu orpaHudeHun aedopMauuin  TEXHOMOMMYECKUMU UM KOHCTPYKTUBHBLIMU
TpeboBaHUAMY;

NMOCTOSIHHbIX W BPEMEHHbIX AMWTENbHbIX  Harpy3oK MNpyv  OrpaHuyeHun
nedopmauuin 3cTeTmyeckummn TpeboBaHusIMu.

8.2.20 3HaueHust NpegensHO AoMyCTUMbIX AedopMaLii 3fIeMEHTOB NPUHMMaIOT
cornacHo CM 20.13330 M HOpMaTWBHbIM [OKYMEHTaM Ha OTAelbHble BUAbI
KOHCTPYKLIWIA.

PacueT xene306eTOHHbLIX 35IEMEHTOB MO nNporuéam

8.2.21 PacyeT xenes3obeTOHHbIX 3MeMEeHTOB NO npormbam npousBoasiT u3
yCroBusi:

F S s (8.139)


http://docs.cntd.ru/document/456044318

rae / - nporvb xerne3o6eTOHHOro 3fieMeHTa OT AEMCTBYS BHELLHEN HarpysKu;

Jur - 3HayeHue npedenbHo JonycTumoro nporvba  kene3oGeToHHOro
anemeHTa.

Mpornbbl ene3o6eToHHbIX KOHCTPYKLMIA OnpeaensoT no obLwMm npaBuniam
CTPOUTENLHOW MEXaHWKW B 3aBUCUMOCTU OT U3MGHbIX, COBWUIOBLIX WU OCEBbIX
NedPopMaLMOHHbIX XapaKTEPUCTUK Xerne3o06EeTOHHOTO 3fieMeHTa B CEYEHUsIX MO ero
OINVHe (KPUBU3H, YIIoB caBura u T.4.).

B Tex cnyyasx, korga nporvbbl *ene3obeTOHHbIX 3MEeMEHTOB B OCHOBHOM
3aBUCST OT WU3MOHbIX [edopMaLui, 3HaYeHUst NPOrMGoB OMPEAENsT Mo
»KECTKOCTHbIM XapakTepucTvkam cornacHo 8.2.22 n 8.2.31.

8.2.22 insA n3rmbaembIX 3IEMEHTOB NMOCTOSIHHOTO MO AMVHE 3IIeMeHTa CeYeHus,
He MMELLMX TPELWH, nNporvbbl onpeaenstoT nNo o6LLMM NpaBuiam CTPOUTENLHO
MeXaHVKMN C UCMOMNb30BaHWEM XECTKOCTM MOMepeyHbIX CeYeHunin, onpeaensemol no
copmyre (8.143).

OnpeaeneHne KPMBU3HbI Xene306e TOHHbIX 3f1eMeHTOB

8.2.23 KpuBu3Hy wu3rMGaemblX, BHELLEHTPEHHO CXaTblX W BHELEHTPEHHO
PacTAHYTbIX ANIEMEHTOB A5 BbIYWCIIEHWS X NPOTMOOB OnpeaensioT:

a) Ona 3MeMeHTOB WnM y4acTKOB 3NeMeHTa, e B PacTsHyTOW 30He He
ob6pasytoTcst HopmasibHble K NPOAONbHOM OCU TPELLMHDI, corracHo 8.2.24, 8.2.26;

6) ANs 3NEMEHTOB UMK y4acTKOB 3MIEMEHTA, e B PacTSHYTON 30HE UMEKTCS
TpewwHbl, cornacHo 8.2.24, 8.2.25 1 8.2.27.

OnemMeHTbl WnM y4acTKM 3MEMEHTOB paccmaTtpuBaloT 6e3 TpewwH, ecnu
TPeLWmHbl He obpasytoTes [T.e. ycrnosue (8.116) He BbINOMHAETCA] NpU AENCTBUM
MOMHOM  Harpy3kW, BKIHOYAOWEN MOCTOSIHHYIO, BPEMEHHYI ANUTENbHY Y
KpaTKOBPEMEHHYIO Harpy3Kku.

KpuBu3Hy *ene3obeToHHbIX 3MEMEHTOB C TpelmHamu 1 6e3 TpeLwH MOXHO
TakKxe onpeaensiTe Ha oCHoBe AedopMaLMOHHOM Modenu cornacHo 8.2.32.

8.2.24 TlonHyto KpUBU3HY M3rMBaeMbliX, BHELLEHTPEHHO CXaTbIX U BHELEHTPEHHO
PacTAHYTbIX 3NIEMEHTOB ONpeaenstoT no dopmynam:
Ansa ydacTkoB 6€3 TpeLmH B pacTsHYTON 30He

l=[l] +[1] ; (8.140)
P "h L ]

AnA y4acTKoB C TpewmHamu B paCTﬂHyTOIZ 30He

()6 F)
L A P (8.141)
r .?‘1 r 2 r 3

B dopmvrne (8.140):

1 1
[— A - KPUBN3HbI COOTBETCTBEHHO OT HENPOAOIMKUTENBbHOIo ,qu7ICTBI/IFI
h A"}z

KpaTKOBPEMEHHbIX Harpy3oK W OT MPOAOIDKUTENbHOMO OENCTBUS MOCTOSIHHBIX U
BPEMEHHbIX ANUTENbHbIX Harpy3oK.
B doomyne (8.141):
1
—| - KpvBM3HA OT HENPOAOIKUTENLHOMO OENCTBMA BCEW Harpy3ku, Ha
r
1
KOTODVIO MPOU3BOASAT pacyeT no AedopmaLusam;
1
- - KpVBM3HA OT HENpOLOIKATENbHOrO [AeWCTBUA MOCTOSHHBIX U
F
2
BPEMEHHbIX ANUTENbHbIX Harpy3oK;

1
- - KpMBU3Ha OT NMPOAOIPKUTENBHOrO [EeVCTBUSA NOCTOSAHHBLIX U BpPEeMEeHHbIX
F

3

AnTenbHbIX HAarov3oK.

1 1 1
KpnBuaHbl 7l [;] " [;] onpeaensioT CornacHo ykazanuam 8.2.25.
1 2 3

1 .
8.2.25 KpuBuaHy Xene3o0b6eToHHbIX 3MIEMEHTOB —  OT  JeiCcTBuSI
b

COOTBETCTBYIOLLMX Harpy3ok (8.2.24) onpegensioT no dopmyre
M

1
ks L 8.142
g (8.142)

rae M - narmbalowmii MOMEHT OT BHELUHEW Harpysku (C y4eToM MOMeHTa oT

NPOAONbHOW  CWMbl A¥) OTHOCUTENMBbHO OCW, HOpPMarbHOW MIIOCKOCTVU AENCTBUS
M3rMbaroLero MomeHTa M Mnpoxoasiueil 4Yepe3 LEHTP TsHKeCTW NpuBeaEHHOro
NonepeYHoOro CeYeHsl AreMeHTa;

D) - n3rMbHas XeCTKOCTb NPUBEOEHHOTO MOMEPEYHOro CEeYeHUst INeMEeHTa,
onpegensiemasi no goopmyne

D= By g, (8.143)



rae &y - Momdynb gedopmauum cxartoro 6eToHa, onpefensiemMblii B 3aBUCMMOCTU
OT NMPOLOMKATENBHOCTU AENCTBUSI HAarpy3kyM U C YHETOM Hanuuusi UNv OTCYTCTBUS
TPELWH;

i - MOMEHT MHepuun npmBeaeHHOro nornepeYyHoro ce4yeHnst OTHOCUTESIbHO
red
€ro LeHTpa TaXeCTH, OﬂpeﬂeﬂﬂeMblﬁ C YyHEeTOM Hanm4ua unm oTCyTCTBUA TPELLMH.

3HayeHuss mogyns  pedopmauuu  GeToHa Ep; M MOMEHTa  MHEpLMM

npyBeAeHHOro cevenuns f,,; Ans aneMeHToB 6e3 TpelwH B pacTsiHyTON 30He U C
TpeLmHaMy onpeaenstoT no ykasaHusm 8.2.26 n 8.2.27 cooTBETCTBEHHO.

)Kecmkocmb  xerne306emoHHO20 3/leMeHma Ha y4yacmke 6e3 mpewuH e
pacmsiHymou 30He

8.2.26 XecTKkoCcTb ene3obeTOHHOro aneMeHTa ) Ha yvacTke 6e3 TpelwmH
onpeaenstoT rno dopmyre (8.143).

MOMEHT  uHepuuut {,,; NPUBELQEHHOTO MOMEPEYHOTO CEYEHUst 3remMeHTa
OTHOCWUTENbHO €ro LIeHTpa TSHKECTW onpedensioT Kak Ans ChrolHoro Tena no
obLyM npaBuiam CONpOTMBIIEHUS YMPYrX SMIEMEHTOB C y4eTOM BCeW NIowaan
ceveHust 6eToHa 1 nroLaaen ceveHnst apMaTypbl ¢ KO3hdMLMEHTOM NpyBEaeHUs
apmaTypbl kK 6ETOHY .

Dygg =i+i; atiioo, (8.144)

raoe [ - MOMEHT uHepuuu GETOHHOrO CevyeHust OTHOCUTENbHO LeHTpa TAXeCTu
npuBeaeHHOro nonepeYyHoro Ce4eHns anemMeHTa;

I, I} - MOMEHTbI MHEpLIM NIoLLaAeN CeYeHNs COOTBETCTBEHHO PacTSHYTOI 1
CXaToN apMaTypbl OTHOCUTENIbHO LEHTpa TSHKECTU MPUBELEHHOTO MOMNEepeYHOro
CeYeHUs1 3NeMeHTa;

o - KO3hPULMEHT NpUBEAEHNS apMaTypbl K GETOHY,

E
o= (8.145)
Ebl

3HayeHve / onpepensioT No o6LWM MNpaBuiiaM pacyeTa reoMeTpUHeckux
XapaKTePUCTUK CEYEHUI YTPYrX IEMEHTOB.

[onyckaeTcsi onpeaensTb MOMEHT UHepLMKN {,; 6e3 yueTa apMaTypbl.

3HayeHns mopyns pfedopmauum 6etoHa B copmynax (8.143), (8.145)
NPUHUMAIOT PaBHbIMU:

Np1 HEMPOAOMKUTENbHOM AENCTBUN Harpy3Ku

By =085 Ey; (8.146)
npu NpoAOIMKUTESIbBHOM ﬂ,eVICTBMM Harpysku

By

By =By = W’
Ny

(8.147)

rae ©per - NPUHAMAIOT NO Tabrmue 6.12.
JKecmkocmb erne306emoHHO20 aieMeHma Ha yyacmke ¢ mpewjuHamu 8
pacmsiHymou 30He.

8.2.27 YKecCTKOCTb ene3obeTOHHOro arieMeHTa Ha yvacTkax C TpelyHamMu B
pacTsHYTON 30HE ONPEAEnsoT C Y4ETOM CrieayLLMX MONOXEHWIA:

ceyeHust nocrne AedopMUPOBaHNS OCTaKTCS MIOCKUMY;

HanpshkeHusi B 6eToHe CxaTol 30Hbl OnpeaensioT Kak Ans ynpyroro Tena;

paboTy pacTsHyToro 6eToHa B CEYEeHUW C HOpPMarbHOW TPELWMHON He
YYUTBIBAIOT;

paboTy pacTtsHyToro 6eToHa Ha y4yacTke Mexay CMeXHbIMU HopMasibHbIMU

TPELLWHaMM YYUTbIBAIOT NOCPEACTBOM KOI(hdMLMEHTA V¥ ; .
XecTkocTb Xene3o6ETOHHOro aneMeHTa [! Ha yvacTkax C TpelyHamu
onpegenstoT no dopmyre (8.143) n npuHuMatoT He Gornee XecTKocT 6e3 TpeLyH.

3HaveHuss Mogyns AedopMaumn cxatoro GeToHa &1 MPUHUMAOT PaBHbLIMM
3HAYEHVsIM  MpUBEAEHHOro  Moayns  Aedopmaumn & .., onpegernsieMbix  no

copmyrie  (6.9) npu  pacueTHbIX  COMpOTMBrEHMs  GeToHa Ry  Ana
COOTBETCTBYIOLMX  HArpy3oK  (HENPOAOIMUTENBHOTO U MPOAOIDKUTENBHOMO
nencTans).

MOMEHT ~MHEPLMM MPUBEOEHHOTO MOMNEPEYHOrO CEYEHUS 3NeMeHTa {p.q
OTHOCUTENbHO €ro  LieHTpa TSHKeCTU onpedensT no obumm npasunam
COMPOTMBIIEHUST YNPYIMX 3MEMEHTOB C Y4eTOM Mrowaan ceveHust GeToHa TOonbKo
CXaToy 30HbI, NfoWaden CevYeHuss CxXaTol apmaTtypbl C  Ko3addmLMeHTOM

npuBeaeHUst apMaTypbl K 6ETOHy o ;1 U pacTsHYTON apMaTypbl C KO3dMLIMEHTOM

NpuBeaeHUst apMaTypbl K GETOHY ¢ ;o

Imd =Ib +Is'0-'52 +I;'ce51, (8.148)



rae Iy, {5, 15 - MOMEHTBI MHEpLMM NIOLAAEN CEeYEeHNsl COOTBETCTBEHHO CXaToit
30HbI GETOHa, pPacTsIHYTOW U CXaToW apMaTypbl OTHOCUTENBHO LIEHTPa TSHKECTU
npuBeaeHHoro 6e3 yyeta 6eToHa pacTsHYTOW 30HbI NMOMNEPEYHOrO CEYEHUS.

3HaveHns I;  wn I; onpegensloT no obumm npaBuniaM COMPOTMBIEHUS
maTepuarioB, MpYHUMasi paccTosiHie OT Hauboree CxaToro BorokHa GeToHa Ao

LeHTpa TSHXKECTW MpuBedeHHOro (C KoadxpuLMEHTaMM MPUBEAEHWS &g W igg)
nonepeyvHoro ceveHusi 6e3 yyeta 6eToHa pacTsiHyTOW 30HbI (pucyHok 8.19); ans
n3rnbaemblx 311eMEHTOB

Fem T Xm,

rAe Xy - CPedHsis BbiCOTa CXAaToW 30HbI HETOHa, yunTbIBaloLWASA BIMAHWE paboTbl
pacTsHyToro 6eToHa Mexay TpelwmHamyu W onpegensemas cormacHo 8.2.28
(pvicyHok 8.19).

PucyHok 8.19 -lpuBeaeHHoe nonepeyHoe ceveHne u cxema
HanpsXeHHo-AetpOpMMPOBAHHOIO COCTOSIHUA 3NIeMeHTa C TpelnHamMm
ANnA pacyeTa ero no gecopmauusam npu gemcTBum nsrnéarowero
MOMeHTa

a fi
Ao, £, Gy EnE e
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1 - YyPOBEHb LIeHTpa TSHKECTU NpUBEAEHHOro 6e3 yyeTa pacTsHyToN 30HbI BeToHa
NonepeYHoro ce4eHus

PucyHok 8.19 - lNpuBeaeHHoe nonepevHoe ceveHue (a) U cxema HanpsKeHHOo-
[ecPopMUPOBaAHHOIO COCTOSIHUSA 3MeMeHTa ¢ TpewwHamu (6) Ans pacyeta ero no
AedopmaLysm npu AencTsumn n3rmbatoLLero MoMeHTa

3HauyeHus iy N ¥ay oONpegensT no obuuM npaeunam  pacyeta
reOMETPUYECKUX XapaKTEPUCTUK CEYEHWUIA YNIPYTUX SNEMEHTOB.

3HayeHns KoaMLMEHTOB MpuBeOeHUs apmaTtypbl K OETOHy &5 U o,
onpegenstoT no 8.2.30.

8.2.28 [ins u3rmbaembix 3NEMEHTOB MOSIOXEHUE HeWTparnbHOW ocu (cpeaHsis
BbICOTa CXaToW 30Hbl 6eToHa) onpeaensioT U3 ypaBHeHUs

Spp=eg S oy Sy, (8.149)

roe Sy, S;p w Sip - cTaTMYEcKMe MOMEHTbl COOTBETCTBEHHO CXKAaToil 3OHbI
6eToHa, pacTsHYTON U CXaTol apMaTypbl OTHOCUTENBHO HENTPanbHOW OCK.

[ns nNpsiMOyronbHbIX CEYEHW TOMbKO C PacTSHYTOW apMaTypoill BbICOTY
CXaToW 30HbI onpeaensioT no dopmyne

X =?ﬂu[«f(#s o) o e iy "3’-'52]v (8.150)

5
rae Bs =———.
A s kﬂ

[Ana NpsMOYronbHbLIX CEYEHUN C PacTAHYTON W CXAToW apmaTypon BbICOTY
CXaToW 30HbI onpeaensitoT no dopmyne

:
. 2 . & .
T = (#50%2 +J'-‘s°-'sl) +elpgog Tpgoy g] _(#50452 +J'-‘sc‘fsl) ,

(8.151)

'
&

Bhg
[na TaBpoBbIX (C MOMKOW B CXAaTON 30HE) U [BYTABPOBbIX CEYEHWIA BbICOTY
CXaToW 30HbI onpeaenstoT no opmyne

roe W =



: P
: : poa . O
X =R Gy tpsog t + 2 g Tpsogy —tuy — |-
m il (“s FE .uf)z Mgy T H 51;30 .ufzku]
_(“50552 oy +F¢_}') i
(8.152)
)
e wy =——.
by
Ay - nnowaab ceuenVs CBECOB CXATON oMK

[ns BHELEHTPEHHO CXaTblX W BHELEHTPEHHO pPacTsHYTbIX 3MEMEHTOB
NOJIoXeHNe HelTpanbHOW OCK (BbICOTY CXATOWN 30HbI) ONpeaenstoT U3 ypaBHeHUs

Iy tegia tealn

i = (8.153)

Syg togSg tog Sy’

rAe ¥y - PaccTosiHMe OT HEeMTparbHOM OCU A0 TOYKW MPUIIOXEHWUS MPOLOMbHON
cunbl IV, OTCTOAILLEN OT LieHTpa TSHKeCTU NOMHOro ceveruns (6e3 ydera TpewmH) Ha

paccTosHum gy = et

Tan, T, L, Swo, S0, Si0 - MOMEHTBI MHEPLMM M CTATMYecKue MOMEHTbI
COOTBETCTBEHHO CXaTol 30Hbl GEeToHa, pacTsHYTOW W CxaToln apmatypbl
OTHOCMUTENbHO HENTPanbHON OCK.

[onyckaeTca Anst 3NIeMEHTOB MPSIMOYTOSIbHOTO CEYEHWUS BbICOTY CXATOWN 30HbI
npu gencTBMN n3rmbaroLLmx MOMEHTOB A 1 NPOAONbHON cunbl &' onpedensTb no
copmyne
Xy =X Do ' W

m T , 8.154
Ared M ( )

roe xjp - BblCOTa CXaTOM 30HblI M3rMbaemoro arfemeHTa, onpegensemas no
dopmynam (8.149)-(8.152);

fred, “eg - MOMEHT WHepUWM W nNNOW@Ab MPVBEAEHHOTO MOMNEPEYHOrO
ceyeHus, onpegensiemMble Ans NOMHOro ceveHus (6es3 yueTa TPeLLmH).

3HaveHnss reoMeTPUYECKNX XapaKTEPUCTUK CeYeHVst aieMeHTa onpeaensioT no
06LLWMM NpaBurnam pacyeTa ceveHus ynpyrix 3MeMeHToB.

B copmyne (8.154) 3Hak "nnioc” NpUHUMAIOT NpU CHUMaOLLEN, a 3HaK "MUHYC"
Npu pacTArMBaroLLien NPoJobHOI cune.

8.2.29 XecTkocTb u3rMbaemMbix >xene3obeTOHHbIX 3MEeMEHTOB [JonycKaeTcs
onpeaensaTb no dopmyne

b= Es,red‘qsz(hﬂ ~ ), (8.155)

roe z - paccTosiHMe OT LeHTpa TSKeCTW pacTsHYTOW apmaTypbl [0 TOYKM
NPUNOXeHNsi paBHOAENCTBYIOLLEIN YCUIMUN B CXaToMN 30He.

[ins 3anemMeHTOB NPSIMOYroNbHOrO CEeYeHUst Npu OTCyTCTBUM (Unn 6e3 yyera)
CXaToi apMaTypbl 3Ha4eHne z onpeaensioT no gopmyne

1
2=k ==, (8.156)

[na anemMeHToB NpsMOYronbHOro, TaBpOBOrO (C MOSIKOW B CXaToW 30HE) U
[BYTaBpPOBOIrO MOMEPEYHbIX CEYEHUN 3HAYeHWe z [OMycKaeTcs MpUHUMATb

paBHbimM 0,35
8.2.30 3HayeHns KoadpdpnLMeHTOB NpuUBEAEHNS apMmaTypbl K 6ETOHY NpUHUMaIOT

paBHbIMM:
[Ns CxaTon apMaTypsbl

& (8.157)
[0 1 = ; .
: Eb,red
01151 pacTAHYTOW apmaTypbl
0 = Dored (8.158)
7 , .
: Eb,red

rae Ep req - NpUBEAEHHBIN MOAYMb AedopMaLmy CxXaToro 6eToHa, onpeaensieMblit
no dopmyne (6.9) nNpy HENPOAOIDKUTENBHOM M MPOJOIMKUTENBHOM OEACTBUM

Harpyaku, 3ameHsist &, Ha R oo ;

B red - TNpUBEOEHHBIR Momyrnb AedopMmauMM  pacTsSHYTOM — apMmartypsl,
onpefensemMbli C Y4€TOM BfMsHUA paboThl pacTsHyToro 6eToHa Mexay
TpeLyHamm no gopmyre

B
Eired = w—s (8.159)

&



3HaveHnsa koaddmLmeHTa ¥ ; onpedenstoT no dopmyne (8.138).

[onyckaeTca npuHumaTb ¥ ; =1 W, crnepgoBaTernibHoO, ¢ 3 =y . lMpn aTom,
ecrm ycrnosue (8.139) He ygoBneTBopsieTCs, pacyeT MpoOU3BOAAT C  Yy4EeTOM

koadxpuLmeHTa ¥ ;, onpeaensiemoro no gopmyrne (8.138).

8.2.31 lMporubbl >kene3obeToHHbIX 3NEMEHTOB MOXHO OnpeaensTb no obwwm

1
npaBunaMm CTPOUTENbHOW MEXaHUKU C WUCMOfb30BaHWEM BMECTO KpPUBW3HbI | —
r

HeNoCpPeACTBEHHO WU3MOHBIX KECTKOCTHBIX XapaKTEepPUCTUK I} NyTem 3ameHbl
YNPYrux U3rMbHbIX XapakTepucTuK X/ B pacyeTHbIX 3aBUCUMOCTSX Ha yKa3aHHble
XapakTepucTukn I, BblYMcrsieMble no gopmyrnam, npuseeHHsIM B 8.2.25 n 8.2.29.

Mpyn coBMeCTHOM AENCTBUN KpaTKOBPEMEHHOW ¥ ANMTENbHOM Harpy30K NonHbIN
nporné aneMeHToB 6e3 TPELWH U C TPeLMHaMN B PaCTSIHYTOW 30He onpeaenstoT
nyTeM CyYMMWUPOBaHWS NpOrMGOB OT COOTBETCTBYIOLLMX Harpy3ok Mo aHarorum c
CYMMMPOBaHUEM KPUBM3HbI MO 8.2.24, NPUHMMASs XECTKOCTHbIE XapakTepucTukm 1
B 3aBMCMMOCTW OT YKa3aHHOW B 3TOM MyHKTE MPUHSATOW NPOAOIKUATENBHOCTH
[OeficTBUS paccMaTpyBaEMOi Harpy3ku.

[onyckaeTcs Npy onpefeneHnn XecTKOCTHBIX XapakTepUCTUK [} SMEeMEHTOB C

TpeLmHaMy B pacTSHYTON 30He NpuHUMaTh KoaddmumneHT v ; =1. B atom cnyvae
npyv COBMECTHOM [EWCTBWUM KPATKOBPEMEHHOW W ANWTENbHON Harpy3oK MOMHbIiA
nporn6 n3rmbaembix 3M1EMEHTOB C TPELLMHAMMN ONPefEensioT nyTeM CyMMUPOBaHWS
npornboB OT HeNpPOAOIHKUTENBHOrO AENCTBUS KPAaTKOBPEMEHHOW Harpysku u ot
NPOAOIMKUTENBHOTO AEUCTBUA ANMUTENBHOM Harpy3ku C y4eTOM COOTBETCTBYHOLLMX
3HAYEHWIN XEeCTKOCTHbIX XapakTepucTuK [}, T.e. MOAOOHO TOMY, KaK 3TO MPUHSTO
ONS 3NeMEHTOB 6€3 TPeLLWH.

OnpeneneHne KpUBU3HbI Xene306eTOHHbIX 3NIEMEHTOB Ha OCHOBe
HenuHeHoW Aed opMaLMOHHOW Moaenu

8.2.32 MorHyto KPUBK3HY ene306EeTOHHbIX 3NIEMEHTOB Ha yyacTkax 6e3 TpelmH
B pacTsHyTOW 30He ceyeHusi onpeaensitoT no dopmyne (8.140), a Ha yyacTkax ¢
TPEeLmHamMmM B pacTAHYTON 30HE ceveHuns - no doopmyne (8.141).

3HaveHnsa KpuBU3H, Bxoaawmx B dopmynbl (8.140) u (8.141), onpepensioT u3s
peleHnst cucTembl ypaBHeHun (8.26)-(8.30). Mpu 3TOM Ans 3NEMEHTOB C
HOpMarbHbIMW  TpelwmHaMW B PacTSHYTOW 30HE HanpsbkeHMe B apmartype,
nepecekaroLLein TpeLLmHbI, ONpeaenstoT no dopmyre

Eovg ey

i W (8.160)

w_y'
roe

1

i e L,

1+03- 220

£y . (8.161)

3pech &cxc - OTHOCUTENBHAA fedopMaLins PACTSHYTON apMaTypbl B CEHEHUM
C TPELLMHOM cpa3dy nocre 06pa3oBaHUsi HOpMarbHbIX TPELLMH;

g4 - yCpeAHeHHas OTHocWTenbHas AedopMauns pacTaHyTOM apmaTtypebl,
nepecekaloLLein TpeLyHbl, B paccMaTpuBaemMon CTaaum pacyeTa.

Mpu onpepeneHn KpYBU3H OT HEMPOAOIKUATENBHOTO AEWCTBUSI Harpysku B
pacyeTe VUCMOsb3YIOT AMarpamMmMbl KPaTKOBPEMEHHOTO AeopMMPOBaHMS CXaToro U
pacTsHyToro 6eToHa, a npu onpefeneHun KpYBWU3H OT  MPOAOIDKUTENBHOMO
OeficTBUA  Harpy3ku - Auarpammbl AnUTENbHOMO  AedopmupoBaHus GeToHa ¢
pacyeTHbIMU XapakTepUCTUKaMM Ans npeaenbHbIX COCTOSHUIA BTOPOI rpynnbl.

[INs YaCTHbIX CriyqaeB AeNCTBUA BHELLHEN Harpy3ku (M3rmb B ABYX NMOCKOCTAX,
M3rM6 B MIIOCKOCTM OCW CUMMETPUM TMOMEPEYHOTO CEYEHWSI 3neMeHTa W T.n.)
KPUBM3HbI, BXoAswWwMe B copmyrbl (8.140) un (8.141), onpenensior us peLueHus
CHCTEM ypaBHEHWI, ykasaHHbIX B 8.1.26-8.1.28.

9 NpeaBapnTenbHO HaNpsXKeHHbIe
Xene3o06eTOHHbIe KOHCTPYKLUMU

9.1 NpepBapuTenbHbIe HANPSAXEHUA apMaTypbl

9.1.1 lNpeaBapuTenbHble HaNPsHXKEHUs apMmatypbl @5, MpUHUMalOT He Goree
0,98, , nna ropavekaTaHoii N TEPMOMEXAHNYECKM YNPOYHEHHON apMaTypbl U He

Goree 0.3, , ansa xoroaHonedhopMMpOBaHHON apMaTypbl 1 apMaTypHbIX KaHaToB.



9.1.2 Tpu pacyeTe npeaBapuTernbHO HaMPSXEHHbIX KOHCTPYKLMA cregyeT
YYUTBIBATL CHWKEHWE MPEABapUTENbHBIX HaMPSBKEHUA BCIEACTBUE MNOTEPb
npeaBapuUTENbHOrO HanpskeHUs - [0 nepefadn YCUIMWA HaTshkeHust Ha GeToH
(nepBble MoTepu) M Mocrne nepeaaqn ycwurms HaTsbkeHus Ha GeToH (BTopble
norepm).

Mpy HaTsXEHWUM apMaTypbl Ha YNopb! CIEAYET Y4UTbIBATD!

nepBble NOTEpPU - OT penakcalm NpeaBapuUTEnbHBIX HANPsXKEHWU B apMaTtype,
TemnepaTypHoro nepenaga npu  TEPMUYECKON 0BpaboTke  KOHCTPYKLIMIA,
nedopmauum aHkepos 1 gedopmarim dopmMbl (YropoB);

BTOpbIE NMOTEpU - OT ycaaKu 1 nondydectun 6eToHa.

Mpy HaTsxeHWUM apMaTypbl Ha 6ETOH crefyeT yuUTbIBaTb:

nepeble notepu - OoT AedopMauunm aHKepoB, TPEHUS apmaTypbl O CTEHKU
KaHaroB 1y NoBepXHOCTb KOHCTPYKLINY;

BTOPbIe NOTEPU - OT peniakcaLnn NpeaBapuTENbHbLIX HANPSXXeHW B apMaType,
ycagKku 1 nonsy4ectn 6eToHa.

9.1.3 lMoTepn OT penakcauuy HanMpsPKEHUA apMaTtypbl éﬂsp1 onpegensoT no

copmynam:
ansa apmatypbl knaccos A600-A1000 npu cnocobe HaTskeHus:

MeXaHU4ecKoM - £ o = 0,10 4, = 20; 9.1)

SMIEKTPOTEPMUECKOM - £ 1 = 0,030 5 ; (9.2)

Ans apmatypsl kraccos By, 1200-B, 1500, K1400, K1500, K1600 npu cnocobe
HaTsKeHNS:

G
MeXaHUYECKOM - ATy =| 0,22 R

-0,1|-Gy; (9.3)

&1

3MEKTPOTEPMUYECKOM - &0 o = 0,050 5, (9.4)

3aechb U5 npuHMMaeTtcs 6e3 noTepb B Meranackansx.

Mpy OTpULATENBHBIX 3HAUEHUSX £47 51 MPUHAMAIOT fﬁﬂspl =0.
Mpn Hammumy Goree TOYHbIX A@HHBIX O perakcauuu apMaTypbl [onyckaeTcst
MPUHUMATb VHbIE 3HAYEHWs NOTEPb OT penakcaLmum.

9.1.4 Motepn £7 53 OT TeMmnepaTypHoro nepenaaa £ °C, onpeaensiemMoro kak
pasHOCTb TemnepaTyp HaTsiHyTOW apMaTypbl B 30He HarpeBa W YCTPOWCTBa,
BOCMPUHUMAIOLLETO YCUITWS HATSHKEHWS MPU HarpeBe 6eToHa, MPUHUMAIOT paBHbIMU

é.ospg =1,254¢ (9.5)

Mpn OTCYTCTBMM TOUHBIX A@HHBIX MO TEMNEpaTypHOMY Nepenagy [onyckaeTcs

npuHMmaTb £é =65°C.

Mpn Hammumm 6Gornee TOYHbIX [AaHHbIX O TemnepaTypHon obpaboTke
KOHCTPYKLWW JOMNYCKaETCA NPUHUMATb MHbIE 3HAYEHUS NOTEPb OT TEMNEPATYPHOro
nepenaga.

9.1.5 Tlotepn oT pedopmauum cTanbHoW ¢opmMbl  (YNoOpoB) éﬂspg npu
HEeOHOBPEMEHHOM HaTSXeHWUM apmaTypbl Ha opMy onpeaenstoT no dopmyne

n-1 A
A g =—— —E,, 9.6
sp3 S o (9.6)
rae # - 4ucno CTep)KHeﬁ (prl‘ll'l CTep)KHeI;I), HaTArMBaeMblX HeO4HOBPEMEHHO;

Al - cOrmkeHVe YnopoB MO NMHWM AEVCTBUS YCUNUS HAaTsDKeHUs apMaTypbl,
onpegensieMoe 13 pacyeTa gedopmaum opMbl;

1 - paccTosiHVe MexXIy HapyXHbIMM rPaHsIMK YropoB.

Mpn OTCYTCTBUM Aa@HHBIX O KOHCTPYKLIMM (hOPMbI M TEXHOMOMW U3rOTOBIIEHUS!

[ornycKkaeTcs npuHuMaThb ﬂospg =30 Mra.
Mpn anekTpoTepMmuyeckom crnocobe HaTsPKeHWst apmaTypbl NoTepu  OT
nedopmauum hopMbl HE Y4UTBIBAIOTCS.

9.1.6 MMoTepn oOT Aedopmaunnm aHKepoB HATSKHbIX YCTPONCTB éﬂsp4 npu
HaTshXeHUM apMaTypbl Ha ynopbl ONpeaensitoT no dopmyrne

A
1'505};.4 = T E, 9.7)

rae £ - obxaTve aHKepoB NN CMELLEHME CTEPXHS B 3aXMMax aHKepOB;
I - paccTosiHe Mexay HapyXHbIMU rPaHSMM YNOPOB.

lMpu OTCYTCTBUM A@HHBIX JOMYCKAETCs MPUHUMATh Al =2 MM.
Mpn 3neKTpoTEPMMYECKOM crocobe HaTshkeHUs apmaTypbl notepu ot
AedopMaLim aHKepoB He YYUTBIBALOT.

9.1.7 MNpy HaTshkeHUM apmaTypbl Ha 6eToH moTepu OT Aedopmaunn aHKepoB

HaTsHKHbIX ~ YCTPOWCTB ﬂﬂsp4 onpegensaoT no dopmyrne (9.7), B KOTOpOW

npuHUMatoT Al =2 MM, a MoTepy OT TPEHUsI O CTEHKW KaHaroB UM NoBEpXHOCTb
KOHCTPYKLMM ONPeaensioT no ¢opmyre

1
MSP? = [1_ emxwe ]OSP’



rae ¢ - OCHoBaHMe HaTypalibHbIX ﬂOFaqu)MOB;

w, & - KoadhdMLMeHTbI, onpeaensemMble no Tabnuye 9.1;
X - AJIMHA y4acTKa OT HaTsXKHOro YCTPOWCTBA 40 PACHETHOTO CeYEHVs!, M;

# - cymmapHbiIi yron noBopoTa ocu apMaTypbl, pag;

Osp - NpMHUMaeTCcA 6e3 noTepb.

Tabmmua 9.1
KaHan nnm noBepxHOCTb KoadbdmumeHTbl Ana onpegeneHus notepb
OT TpeHus apmaTypbl
w & npu apmatype B Buge
Ny4KoB, cTepxHen
KaHaToB nepuoanYecKkoro
npodpmns
1 Kanan:
C MeTannuyeckon nosepxHocTtbio [ 0,0030 (0,35 0,40
c  GeToHHOM NOBEPXHOCTbIO, || 0 0,55 0,65
06pa3oBaHHbIN XECTKUM
kaHarnoobpasoBartenem
TO xe, mbkum | 0,0015 /0,55 0,65
kaHarnoo6pasoBartenem
2 BeToHHas NoBepPXHOCTb 0 0,55 0,65

9.1.8 lMNotepu ot ycapgku GeToHa :ﬁospj NPy HaTSHXKEHUM apmaTypbl Ha ynopbl
onpegenstoT no dopmyne

Msp5 = Epsh’ E, (9.8)

rae £psh - Aedopmanm ycaaku 6eToHa, 3Ha4eHMst KOTOPbIX MOXHO NPUBMMXEHHO
NpUHMMaTb B 3aBUCUMMOCTM OT Krnacca 6eToHa paBHbIMU:
0,0002 - ansa 6eToHa knaccos B35 u Huke;
0,00025 - ons 6eToHa knacca B40;
0,0003 - ons 6eToHa knaccos B45 v Bhilue.
Ons  GeToHa, noaBeprHyToro TenroBol ob6paboTke npu aTMocdepHoMm

[aBneHwn, notepyu oT ycaaku GeToHa MspS BblYMCHAT no dopmyrne (9.8) ¢
YMHOXeHMeM MOoMy4eHHOro pesynbTaTa Ha koadnuneHT, paBHbiv 0,85.

Motepn oT ycagku 6GeToHa L\Gsps npu HaTskeHUM apmaTypbl Ha 6eToH
onpegenstoT no dopmyne (9.8) C yMHOXEHMEM MOMyYEeHHOro pesynbrarta
He3aBMCKMO OT YCrnoBui TBepaeHusi 6eToHa Ha KoadduLMeHT, paBHbI 0,75.

[onyckaetca noTepu oOT ycagkum 6eToHa onpepensTe 6onee TOYHbIMW
MeToZaMu.

9.1.9 MoTepu oT nonsyyectn 6eToHa rﬁospa onpeaensioT no dopmyne
0.8 o Pher " Thpi
2,
Vg Hred 'I:l+0:8'fob,cr)
red , (9.9)

Ao

sph =
Thor g |1+



rae ©per - KOAPPMUMEHT NonayvecTun 6eToHa, onpeaensembii cornacHo 6.1.16;

Ty - HANPsXXEHUS B GETOHE Ha ypoBHE LIeHTPa TAXECTM paccMaTprBaeMon i
- rpynnbl CTEPXXHEN HanpsiraemMon apMaTypbl;

Y5 - PaccTOsHWE MexXay LeHTpaMu TSKECTUM CEeYeHUs paccMmaTpuBaemoit
TPYNMbl CTEPXHEN HaNpsiraemMol apMaTypbl ¥ NMPUBELEHHOTO NOMNEPEYHOro CeYeHNst
3neMeHTa;

Ao, Lyeq - NNOWAAD NPYBEAEHHOTO CEYEHVS ANIEMEHTA U €8 MOMEHT MHepLun
OTHOCUTENbBHO LIeHTPa TSHKECTU NPUBEAEHHOMO CeYEHUs!;

bspi - KOI(AMLIMEHT apMupoBaHusi, paBHbih Asyi {4, rae 4 v Ay - nnowaam
MonepeYyHoOro CeyYeHns areMeHTa W paccMaTpuBaemon Tpynnbl  CTEepXHeWn
Hanpsiraemoi apMaTypbl COOTBETCTBEHHO.

[ns 6eToHa, nopBeprHyToro TennoBon o6paboTke, NOTEpW BbIYUCHSIOT NO
dopmyre (9.9) ¢ yMHOXEHMEM MOMyYeHHOro pesynbTaTta Ha Ko3thdULMEHT, paBHbIN
0,85.

[onyckaeTca notepu OT nondyvecTn GeToHa onpedensTb Gonee TOYHbIMW
MeTodaMu.

HanpsxxeHns &y onpeaensoT No npaeBunam pacyeTa ynpyrux marepuarnos,
NpyvHYMasi NpYBEOEHHOE CeYeHWe JNeMeHTa, BKMyalolee nrowaib CeYeHUst
GeToHa ¥ nrowaab CeyeHus Bcel NPOAOSbHOW apmatypbl (Hampsiraemor 1

HeHanpsiraemol) ¢ Ko3(hdMUMUEHTOM NpuBedeHUs apMaTypbl K GETOHy & T
b

cornacHo 9.1.11.

Mpy g <0 NpUHUMAETCS A0 g5 =0 1 47 555 =0.

9.1.10 TlonHble 3Ha4YeHWs nepBbiX MOTEPb MPEenBaPUTENbHOTO HAaMNPSXEHWS
apmatypebl (o 9.1.3-9.1.6) onpegensitoT no dopmyrne

"ﬁosp(l) = Z_Mspz' , (9.10)
i

rae i - Homep noTepb NPeaABapUTENbLHOMO HaNPSXeHNs.
Ycunne npeaBapuUTenbHOro obxaTus 6eToHa ¢ Yy4€TOM NepBbiX NOTEePb PaBHO:

fy = JZ(Aspf Ot} (9.11)

roe Aspj W Ogpily; - NIOWAAb CEYEHUs - TpynMbl CTEpXHEeN Hanpsiraemon
apMaTypbl B CEYEHUWM JremMeHTa W npeaBapuTeSibHOe HampshkeHue B rpynne ¢
Yy4EeTOM NepBbIX NOTEPb

A0 gpty

Taplly T sy T
30ecb Oy - HadarbHoe npeaBapuTeribHOe HamnpshkeHne paccmaTpuBaeMon
rpynnbl CTEPXHEN apMaTypbl.
MonHble 3HayYeHWst NepBbIX U BTOPbIX NOTEPb NPEeABapUTENBLHONO HanpPsKeHUs
apmatypel (no 9.1.3-9.1.8) onpegensitoT no dopmyne

A0y = !ZM @i (9.12)

Ycunve B HanpsiraeMoii apmaTtype ¢ y4eTOM MOfHbIX MOTepb PaBHO

oy = %Mspf O (2] (9.13)

roe

Lo spld)g-

Tap(2y T sy T

Mpyn NPOeKTUPOBaHUM KOHCTPYKLUIA NOSHbIE CyMMapHbIe notepu f_\osp(g)j ans
apMaTypbl, PacrnonoXeHHOW B PacTAHYTOW MpW 3SKChyaTauunm 30He CeYeHust
anemeHTa (OCHOBHOW pabouyeit apmatypbl), criedyeT npuHuMaTe He MeHee 100
MMa.

Mpy onpepeneHwn ycunus npeasaputensHoro obxaTtust 6eToHa F C y4eTom
NOMHbIX MOTEPb HaMNPsPKEHWA credyeT Y4YWUTbIBaTb CHUMAlOWLME HanpskeHust B
HeHanpsiraemMoli apmatype, YMCINEHHO paBHble CYMMe MOTepb OT Yycafku W
nonayyecTy 6€ToHa Ha ypoBHE 3TOM apMaTypbl.

Mpu onpepeneHwn ycunuii o6xatns ¢ y4eTOM HeHanpsiraemoi apmatypbl Ha
YPOBHE HeHanpsiraeMol apmaTvbbl, MOTEpPM OT MOM3y4eCTU Ha ITOM YPOBHE

T bs
NPVYHAMAIOT  PaBHLIMU M.spjéo_, rae &ﬂspjﬁ - MoTepu OT MOM3y4ecTn Ans
By
CTepXHEl  HanpsiraeMol  apmatypbl, Orvxanwen Kk  paccmaTpvBaemoi

HeHarnpsiraemol apmartype; dy; W Tpp - HanpskeHus B GeTOHe Ha ypoBHe
paccMaTpuBaeMol HeHanpsiraeMoii U HanpsiraeMol apMaTypbl COOTBETCTBEHHO.



9.1.11 lNpeaBapuTenbHble HanpsikeHWst B GeToHe Ty MpU Nepefade ycunvs

npegBapuTenbHoOro obxatums Ph), onpenendaemMoro ¢ yd4eToMm nepBbiX NoTepb, He
AOIPKHbI NpeBbIlaTb:
€CInN HanpsXeHus YMEeHbLUaTCA NN HEe N3MEHAKOTCA Nnpu OEeNCTBAN BHELLHMX

Harpysok - 0,98, ,
€CIN HaNpPSHKEHS YBENMUNBAIOTCS MPU AEACTBIM BHELLHWX Harpyaok - 0,7 Ry, .

HanpsxeHus B 6eTOHe 7 pp ONpeaensioT no dopmyne
5 Byt 'y M
o = 28] + (1) “op + ¥ ! (9.14)
Ared I:r‘ed Ired

rae 1y - yeunue npeasapuTenbHOMO 0BXaTtusi C y4eTOM NepBbiX NoTephb;

M - n3mbalowmii MOMEHT OT BHELUHeW Harpysku, OeNCTBYIOLWMA B CTaguu
06xaTtns (CobCTBEHHbIN BEC arieMeHTa);

Y - paccTosiHMe OT LIeHTpa TSHKECTU CeYeHUs1 O pacCMaTpUBaEMOro BOJOKHa;

eop - 9KCUeHTpucutet ycunmsa E]‘:l) OTHOCUTENbHO LIEHTpa TAXeCcTu
npuBegeHHOro nonepeYyHoro ce4eHna anemMeHTa.

9.1.12 [InMHy 30HbI Nepepavn NpeaBapuUTEnbHOTO HanpshkeHus Ha 6eToH Ans
apmartypbl 6€3 [ONONMHUTESbHBIX aHKEPYHOLLMX YCTPOCTB ONPeaenstoT no dopmyrne
A

Tap ' 5

\ (9.15)
Ryomd "t

Ho He MeHee 10d; 1 200 MM, a AN apMaTypHbIX kKaHaToB Takxe He MeHee 300 MM.
B chopmyne (9.15):

Osp - npeasaputernibHOe HanpsXeHue B Hanpﬂraemoﬁ apmartype C y4yeTomMm
nepBbIX NOTEePb;

Ry.md - COMPOTVBIIEHWE CLEMNIEHUS1 HanpsiraeMoii apMatypbl ¢ GeToHoM,
oTBevalollee nepeaaToyHon MNpodHocTM 6eToHa U onpedensieMoe COornacHo
10.3.24;

A, u; - Nnowaak U NepUMETpP CTEPXHS apMaTypsbl.
Mepepavy npedBapuTENbHOTO — HampsbkeHUss € apMatypbl Ha  6GeToH
PEeKoMeHAYETCSA OCYLLUECTBIIATD MIaBHo.

9.2 PacuyeT aneMeHTOB nNpeABapuTeNbHO HanpsXXeHHbIX
Kerne306eTOHHbIX KOHCTPYKLMIA MO NpeAenbHbIM
COCTOSIHUSIM NepBoOM rpynnbl

PacuyeT npeaBapuTenibHO HanpsiXXeHHbIX XeNe306eTOHHbIX 3fieMeHTOB
Mo Npo4yHoc™
Obuwue nonoxeHusi

9.2.1 PacyeT npefBapuTeNlbHO HaMPsKEHHbIX 3MEMEHTOB MPOWU3BOASAT AN
CTafum aKcnyaTaumm Ha AeUCTBIUE U3rMBatoLLMX MOMEHTOB U MOMEPEYHbIX CUM OT
BHELLHUX Harpy3oK 1 ANsi CTaguy NpeaBapuTenbHOro o6xatus Ha fencTBre YCUvin
OT MPeABapUTENbHOTO HaTSXKEHUS1 apMaTypbl U YCWIWA OT BHELLHUX Harpy3ok,
[OENCTBYIOLLMX B CTaaum oGxatus.

9.2.2 PacyeT no NpoOYHOCTN MpeABapuUTEnbHO HamnpsKEHHbIX 3NEMEHTOB Mpw
OeicTBuM  M3rMbatomx MOMEHTOB  CcriegyeT  Npou3BOAWTb AN CEYEHWN,
HOpMarbHbIX K UX NPOAONbHOM OCK.

PacueT no npo4HOCTM HOpMarbHbIX CeYeHuin B 06LLeM Cryyae nNpov3BOASAT Ha
OCHOBE HenvHewHon gedopMaLuMoHHON mogenu cornacHo 9.2.13-9.2.15.

[lonyckaeTcss  pacyeT  ene3obBETOHHbIX  3MIEMEHTOB  MPSMOYrOMbHOrO,
TaBpoOBOrO W [BYTABPOBOTO CEYEHW C apmaTypol, PacnofioKeHHON Y
neprneHAnKYNspHBIX NIOCKOCTU M3rnba rpaHeit anemeHTa, Npyu 4ENCTBUM YCUIMA B
NMOCKOCTM  CUMMETPUM  HOPMarlbHbIX CEYEHW NpPoM3BOAWTbL Ha  OCHOBE
npeaenbHbIX yeunuii cornacHo 9.2.7-9.2.12.

9.2.3 [na xene3obeToHHbIX 3NIEMEHTOB, Y KOTOPbIX MpedernbHoe ycunve ro
NPOYHOCTU OKa3blBaeTCs MeHbLUe NPeaeribHOro yeunvsi no o6pa3oBaHuio TPELLH,
nrowaab CevYeHust NpoAornbHON PacTsIHYTOW apMaTypbl AoMimkHa ObiTh yBenmyeHa
no cpaBHeHMto ¢ Tpebyemolt U3 pacyeTa No NPOYHOCTU He MeHee YeM Ha 15% wnm
[OMkHa  YAOBIIETBOPSATb pacyeTy Mo MPOYHOCTM Ha [elcTBUEe MOMEHTa
06pasoBaHusi TPELLWH.

9.2.4 PacyeT npegHanpsiKeHHbIX 3NIEMEHTOB B CTaAunM 06aTusi NpoM3BOAAT Kak
Npy BHELLEHTPEHHOM CXaTuW YCUIMeM NpefBapuTenbHOro obxaTtus B npeaesisHomM
COCTOSHWMM cornacHo 9.2.10-9.2.12.

9.2.5 PacuyeT npefBapuTenbHO HaMpsiKEHHbIX 3MEMEHTOB MO MPOYHOCTM MpU
OeicTBUM MOMEepeyHblX Cun (pacyeT MO HaKMOHHBbIM CEYEHWSIM) U MECTHOM
OeiicTBUN Harpy3ku (pacyeTbl Ha CMATVE 1 NPoAABNMBaHNE) cneayeT NPou3BoANTb
cornacHo ykadaHusm 8.1.



9.2.6 lMpwn pacyeTe npenBapuTENbHO HaNPSXKEHHbIX 3MEMEHTOB MO MPOYHOCTM
crnepyeT yyuTbiBaTb BO3MOXHblE€ OTKIIOHEHUSI MPeABapUTENbHOTO HanpsKeHWs,

onpegensemoro cornacHo 9.1.10, NyTeM YMHOXEHUS 3HaYEHUA T gy (MM younvs
obxaTus Pj) AN paccMaTpuBaeMmoro j-ro CTEPXHS WM Tpynnbl CTEepXHei
HanpsaraeMon apMaTypbl Ha KOS(MLIMEHT Vsp .

3HaueHns KoapmLMeHTa Ysp NPUHAMAIOT PaBHLIMU:

0,9 - Npu GraroNpUATHOM BIMSIHUM NPEABapUTENBHOMO HAMPSHKEHUST;

1,1 - Npn HEGNAroNPUSTHOM BRMSIHUM NPEABAPUTENLHOTO HaMPSHKEHNS.

PacueT npepBapuTeNibHO HaNpsDKEHHbIX 3MEMEHTOB Ha AeicTBue
M3rnbaloLmMx MOMEHTOB B CTaAUM 3KCNIyaTauuu no npeaenbHbIM YCUNTUSIM

9.2.7 PacuyeT no NpOYHOCTVM HOpMasbHbIX CEYEeHUn crieayeT Mnpou3BOAUTL
cornacHo ykadaHusm pasgena 8.1 ¢ y4eTom AononHUTESbHbIX ykadanui 9.2.8-9.2.9.

Mpn atom B dopmynax 8.1 obosHauyeHus nrowiaaen cevenms A; u A cneayet
OTHOCUTb KaK K HanpsiraeMon, Tak 1 K HeHanpsraeMon apmarype.
[onyckaeTcs nNpvHUMaTb ANst pacTsHYTOW apMaTypbl C YCIIOBHbIM Npederiom

TEKy4ecTu HanpsbkeHuss Bblwe R;, Ho He Gonee L1R; B 3aBucumocTn oT

CooTHoweHus £ n £5 (9.2.8).

9.2.8 3HaueHns oTHoCUTENbHOM AeopMaLium apmaTypbl PacTAHYTON 30HbI £ i

NpY BbIYUCTIEHUM 3HAYEHWST TPAHUYHOI BBICOTBI CXaToii 30HbI 6eTOHa £ crepyeT
onpenensaTb no opmynam:
[st apMaTypbl C YCIIOBHBIM NPefenoM Teky4ecTu

R +400-0,,

Es.0l z ; (9.16)

&

rae 9., - nNpeaBapuUTeribHOE HanpsbkeHne B apmartype C €TOM BCeX NnoTepb U
P

Yap =0,9;

400 - B MMMa.
0N HeHanpsiraeMoi apmaTypbl ¢ M3NYECKUM Npeaeriom TEKy4ecTu

R
Esel T E_s

&

9.2.9 [Ina Hanpsraemon apmaTypbl, pacrosioXeHHOW B CXXaToW 30He, pacyeTHoe

COMPOTUBIIEHME CXATUIO F;, CrieayeT 3aMeHWUTb HanpPsKEHUEM ¢ ;. , PABHbIM:

500 - O'SP - npu yyete koadpdmumeHTa ycroBuin pabotbl 6eToHa ¥y =0,9
(n.6.1.12);

400 - o5 npn ry =1,0.
3necs 73 - B Ma.
3HaveHuns ng ONPeAensioT ¢ KoaphmumeHTom ¥y = 1,1.

Bo Bcex criyyasx HanpshkeHue o ;, MpUHUMaloT He Goree R, .
PacueT npeABapuTesibHO HaMNpsKEHHbIX 3MIeMEHTOB B CTaguu
npeaBapUTeNbLHOro o6Xxams

9.2.10 lNpu pacyeTe anemeHTa B CTaaun npeaBapuTeribHOro obxatus ycunme B
HanpsiraemMon apmaTtype BBOAMTCS B pacyeT Kak BHELWHsisl npodofibHas cuna,
paBHas

N, = (0%, 3304 + 0, Ay, (9.17)

rae Ay wn Ay - nrowaan cevenns Hanpsraemoil apMaTypbl, PacnONOKEHHON
COOTBETCTBEHHO B Hambonee ob6xaTol M B pacTAHYTON (MeHee oGxaTol) 30Hax
ceyeHust;

ng n Osp - npeaBapuTeribHble HanpsXeHna C y4eToM NnepBbiX NoTepb U

koacthdmUmeHTa ¥ = 1,1 B apMaType C Nrowaabio ceveHms Aj'p n Ay

9.2.11 PacyeT no NpoYHOCTW SNIEMEHTOB MPSIMOYrONbHOMO CEeYeHUst B CTagun
npeaBapuTENbHOrO 06XaTus NPOU3BOASIT U3 YCIIOBUS

Nyep SRy braliy —0.5x) + Ry, A g —a'), (9.18)

A€ €p - PacCTOsiHME OT TOHKU MPUIOXEHWS MPOAOrbHON curbl My ¢ yyeTom
BMMSHUA  m3rvbarolero MomeHTa Af OT BHELUHeW Harpysku, OencTByloWen B
CTagyn U3roToBrieHWst (COBCTBEHHasi Macca dreMeHTa), OO LeHTpa TSKeCTu
CeYeHNsl HeHarnpsiraeMon apMmaTypbl pacTsHYTOW WnM HavMmeHee cxaTton (mpu
MOSHOCTBIO CXAaTOM CEYEeHWM JremeHTa) OT 3TUX Yycuimin  (pucyHok  9.1),
onpegensemoe no gopmyne

e

M
=gp, t05h-at —
r f0p Vo (9.19)

P



eop - pPaccCTodHMe OT TOYKU NPUINOXKEHUA CUnbl Np A0 UeHTpa TAXecTu
CeYveHunda anemMeHTa;

R;, - pacuyeTHoe conmpoTMBreHe GeToHa CxaTuio, NPYHUMAaEMOoe Mo JIMHENHON
nHTepnonsiumm (Tabmvua 6.8) kak Ans knacca 6eToHa MO NPOYHOCTM Ha cxaTwe,

YUCIEeHHO paBHOro nepeuaTquoﬁ NPOYHOCTU 6eToHa Rbp )

R, - pacyeTHOe COMPOTVBIIEHWE HeHanpsraemMol apMaTypbl CXaTuio,
NpyHMMaemMoe B CTaauv NnpeasaputensHoro obxatus He 6onee 330 MMa;

A, - nrowaab cedeHns HeHanpsraeMoli apMaTypbl, PAacrONOXEHHON B
HamGoree cxxaToii 30He CeYEHUs AreMeHTa.

PucyHok 9.1 - Cxema ycunui n antopa HanpsiXKeH1Mn B CeYEeHUM,
HOpManbHOM K NpoAoNbLHOM ocy n3rnbaemoro npeaBapuTenbHO
HanpsXXeHHOro afieMeHTa NpU ero pac4yeTe Mo NPOYHOCTU B CTaAUMN
obxaTus

']

v, — :s«;"s' /j:
e _—— A4, s
7

hy

RA

a
'
|-
—a
N

PucyHok 9.1 - Cxema ycunuii 1 antopa HanpsxeHuin B CEYEHWUW, HOPMarbHOM K
npoaosibHON OCK U3rMGaeMoro NpeaBapuUTEnbHO HaNPSHKEHHOTO drieMeHTa npu ero
pacyeTe No NPOYHOCTM B CTaamm obxatusi

BbicoTy cxaToit 30HbI GeToHa onpeaernsoT B 3aBUCMMOCTU OT BENMYWHbI £ p,

- ~ gt 5
onpepensiemoit no copmyrie (8.1) ¢ NOACTAHOBKOW B HEE 3HAYEHUS &5 = 7 'pe

3
R; - pacyeTHOe CONMPOTMBIIEHME PaCTSAHYTON HeHarnpsiraeMoi apmarypbl A

Zpair = 0,003

X
a)npu £ = % S ER (pucyHok 9.1) no chopmyrie
N, +RA-R, Al
S o (9.20)
REJ b

6) npn £ = é > £g - no coopmyre

1+&p

Np + R R " A5
- 1-£g
# s 2R, A
P 1+ Eg) . (9.21)

9.2.12 PacyeT no NPOYHOCTM 3NIEMEHTOB TaBPOBOrO U ABYTaBPOBOrO CEYEHWI B
cTaauMn npeaBapuTesibHOro 06XaTusi NMPOU3BOAAT B 3aBUCUMMOCTM OT MOJSIOXKEHUS
rpaHunLbl CXKaToMN 30HbI:

a) ecnu rpaHuua CxaToi 30HbI NpoxoauT B Monke (pucyHok 8.2, a), T.e.
cobriogaeTcs ycriosue

Ny, Ry Byl RA + R A, (9.22)

pacueT NpOU3BOASAT Kak AN MPSIMOYTOMbHOTO CEYEeHMst LUMPUHOI #f  cornackHo
9.2.11;

6) ecnv rpaHuLa cxkaTo 30HbI NPOXOAMT B pebpe (pucyHok 8.2, 6), T.e. ycriosue
(9.22) He cobniofaeTcsi, pacHeT NPOU3BOASIT U3 YCIIOBUS

N, e, = Ry b ally = 0.5x) + Ry (b} —B) ki (g = 0,5k ) + Ry, A (g — ),
(9.23)


/picture/get?id=P052D&doc_id=1200095246

rae fp ~fop Y75 t——; 2 - oM. 9.2.11;

M
NP
Z; - paccTodHMe OT LeHTpa TAXeCTW CeYeHua arnemMmeHTa OO0 paCTﬂHyTOVI

(HaMmeHee cxxaTol) HeHanpsiraemoi apMaTypbl.
BbicoTy cxaTol 30HbI onpeaensiioT no dopmynam:

x
aynpn £=— LEp (£p-cm. 9.2.11)
i
xo Mot Rl ~ Ry~ RyBy ~hy (9.24)
Rb'b
x
o) n |/|E=_>ER
) np 7
1+%5 . : s
Ny +Rsﬁsll—§ "R s ~Rylly ~ by
R
g
PR
all-£5) : (9:25)

PacyeT no Npo4YHOC™M HOpPMaNbHbIX CEYE€HWA HA OCHOBE HeJIMHEeNHOM
aedopMaunoHHOU moaenu

9.2.13 lMpn pacyeTe NO NPOYHOCTU Ha OCHOBE HENWHENHOWN AedopMaLMOHHON
Moderm ycunust U aedopMauum B CEYEHWW, HOPMaribHOM K MPOLOMbHON Ocu
aneMeHTa, ONpefensioT C UCMOMb30BaHNEM OCHOBHbIX MOMOXEHUN, YKa3aHHbIX B
8.1.20-8.1.22.

9.2.14 Tlpn pacyeTe HoOpMarbHbIX CEYEHWI NO MPOYHOCTU (pUCyHok 9.2) B
obLem crnyyae Ucrnonb3ytoT:

YPaBHEHUS PaBHOBECWSI BHELUHWX CUM W BHYTPEHHUX YCUMWA B HOPMaribHOM
CeyeHun anemeHTa

M, = JZOEJJ' Ay Zpy +§0.§j 3 Asj i Zsy’ +?Osi Ay 2oy ; (9.26)
M_y = ;Z Ty’ AEJJ' % Zby:’ +§ O.y' ¢ A.y' § Zs_yj +!Zosz' ; Asz' : Zs_yz' ; (9_27)
= ?Obi Ay +§4°SJ‘ Ay +;°ﬂ' A (9.28)

ypaBHeHUs, onpedensioume pacnpefeneHne aedopMauuin ot aencTeus
BHELUHEN Harpy3Kku Mo CEYEHMIo 3riemMeHTa

1 1
Sy &gt — me- +_IZEJ}'!'; (929)
x r},
1 1
sg=sg t— Tt — Ly (9.30)
Ty y
1 1
sy =g t— Ziy +—'Zs},1-; (9.31)
ry T

3aBMCUMOCTM, CBSI3blBAlOLLME HAMPSHKEHWS1 W OTHOCUTENbHblE AedopmaLim
6eToHa 1 apmartypbl:
6eTtoHa

Oy =By vy (9.32)
HeHanpsiraemoin apmMaTypi
Ty =E§r"”.§r" S5 (9.33)

Hanpsiraemoi apmaTypbl

Oy =By wyleyt Sspz') . (9.34)

PucyHok 9.2 - PacyeTHas cxema HOpMaribHOro cevyeHus
npeaBapuTeNibHO HaNpPsXKeHHOro Xene3o6eTOHHOro anemMeHTa



Ay,

“-\.\Z

oAy

A

PVICyHOK 9.2 - PacuetHasa cxema HOpPMalribHOro ce4yeHua npeasaputeribHO
HanpsXeHHoro »ene3obeToHHOro anemeHTa

B ypaBHeHusx (9.26) - (9.34):

Ay, oy, Zyi, 04 - NOWAAb, KOOPAWHATLI LIEHTPA TSKECTY i -f0 CTEPXKHS
HanpsiraeMoii apMaTypbl U HaNpskeHWe B HeM;

£5 - OTHOCUTESbHas aedopMauus i-ro CTepXHs HanpsiraeMoin apMatypbl OT
[EeViCTBUSA BHELLHEN Harpy3Kku;

g1 - OTHOCWTEmNbHas Aedopmauns  NpeaBapUTEmNbHOTO  HanpsiKeHMs
apMaTypbl, onpefensieMas ¢ y4eToM MOTepb MPEeABapUTENbLHOrO HaMPsHKEHNS,
OTBEYaloLLMX pacCcMaTpUBaEMON pacyeTHOW CTaaum;

E.; - Mogynb YNpyrocTy i -ro CTEPXHsI Hanpsiraemor apmarypbi;

¥ - KO9(PAMUMEHT YMpyrocTu i-ro CTEpXHS HeHanpsraemMow apmartypbl,
ocTarnbHble napameTpsbl - cM. 8.1.23.

3HaueHns KOS(MUUMEHTOB ¥ W ¥ 5 ONpeaensoT no ykasanuam 8.1.23, a

3HaYeHnsa K0aMLMEHTOB ¥ ;; - MO dhopMmyrne

g (9.35)
Ey(eg + Sspz')

(N3meHeHHasi pepakumsi, Uam. N 2).

9.2.15 PacyeT HOpMarbHbIX CeYEeHUn Xene3obeTOHHbIX JIEMEHTOB Mo
NPOYHOCTM NPON3BOAAT U3 YCIIOBWIA, MpBEAEHHbIX B 8.1.24.

9.3 PacyeT npeaBapuTenbLHO HanpsHKeHHbIX 3N1EMEHTOB
Kene306eTOHHbIX KOHCTPYKLMIA MO NpeAesibHbIM
COCTOSIHUSIM BTOPOW rpynnbli

O6wume nonoxeHusa

9.3.1 PacyeTbl Mo nNpeaernbHbIM COCTOSIHUAM BTOPOWA rpynnbl BKMOYaIOT:
pacyeT rno 06pasoBaHUIO TPELLYH;
pacyeT Mo packpbITUIO TPELLWH;
pacueT no aedopmanusm.

9.3.2 Pacyer no o6pasoBaHuO TPELWH NPOM3BOAST Kora Heobxoaumo
obecneynTb OTCYTCTBUE TPELLWH, @ TakXe Kak BCMOMOraTesbHbIf Npy pacyete no
PacKpbITUIO TPELLWH 1 No AedopMaLUsiM.

TpeboBaHVMA NO OTCYTCTBMIO TPELWWMH MpeabsBAsSOT K NpeaBapuTenbHO
HanpsKEHHbIM KOHCTPYKLIMSIM, Yy KOTOPbIX MPU MOMHOCTbIO PacTsIHYTOM CeYeHun
nomkHa ObiTb obecnedeHa HEMPOHULAEMOCTb (HaxoAsLWMXCs nog AaBrieHuem
XVMOKOCTW MMM ra3oB, WCMbITbIBAOWMX BO3AEWCTBME paguauum u T.n.), K
YHUKanbHbIM KOHCTPYKLMSIM, @ Takxe K KOHCTPYKUUSIM MpW BO3AEWCTBUN CUITbHO
arpeccvBHOM cpefbl.

9.3.3 Mpu pacyete no obOpasoBaHUO TPELWH B LENsX WX HegonyLieHus

KO3(MUMEHT HAAEXHOCTU MO Harpyske NPUHUMAIOT ¥ ¢ > 1,0 (kak Npn pacyete no
npoyHocTH). Mpn pacyeTe NO packpbITUIO TPELMH 1 No Aedopmaumsm (Bknovas
BCMOMOraTesibHbll pacyeT No 06pa3oBaHWMI0 TPELLWH) MPUHUMAKOT KO3(dMLNEHT

HaeXHOCTV No Harpyske ¥y =1,0.


http://docs.cntd.ru/document/1200134703

9.3.4 PacueT wu3rmbaembix npeaBapuUTENbHO HanpshKeHHbIX 3MEeMEHTOB Mo
npeaenbHbIM COCTOSIHUSIM BTOPOW Tpynnbl NMPOU3BOASAT Kak MPU BHELEHTPEHHOM
CXaTun Ha COBMECTHOE [efiCTBME YCUMNUIA OT BHELLHEW Harpy3kn Af 1 npoaorbHON

cunsl I, paBHoit yeunuio npesapuTenisHoro obxatus £ .
PacyeT npeABapUTENbLHO HaNpsXeHHbIX Xene306eTOHHbIX 3reMeHTOB
no o6pa3oBaHUIO U PACKPbITUIO TPELUMH

9.3.5 PacyeT npenBapuTENbHO HAMPsBKEHHbIX U3rMOaeMbIX 3NMEMEHTOB MO
PacKpbITUIO TPELLMH MPOU3BOASAT UCXOAS U3 OOLMX MOMOXEHWI, yKa3aHHbIX B
pa3gene 8.2 n ¢ yuetom ykasaHui 9.3.6-9.3.10.

OnpepeneHve MoMeHTa oO6pa3oBaHWs TpeLMH, HOPManbHbIX K
NPOAONbHON OCK dneMeHTa

9.3.6 Uarmbaroumii MOMEHT M ... npu obpasoBaHUM TPELWH B OGLIEM crydae
onpegensieTcs no gedopmauunoHHon mogenu cormacHo 9.3.10. Jonyckaetca aons
NPOCTbIX CEeYEHWA (MPSIMOYrONibHOrO U TaBPOBOTO CEYEHWA C  apmaTypo,
PacnorioxXeHHOW Y BEPXHEN N HWKHEW rpaHeit CeYeHunsi, C NOJSIKON B CXaTon 30He)
onpeaenaTb MOMEHT TpeLHoobpa3oBaHus cornacHo 9.3.7.

9.3.7 OnpegeneHne MomeHTa 0OpasoBaHUsi TPELWH NPOM3BOAST C y4eTom
Heynpyrux Aechopmaumin pacTsHyToro 6eToHa cornacHo 9.3.8.
[onyckaeTca MOMEHT 06pa3oBaHusl TPELLWH onpeaensTb 6e3 yueTa Heynpyrvx

nedopmauuin pactaHyToro 6eToHa, npuHumas B dopmyne (9.36) Wp; =W,eq . Ecrn
npu atom ycrioBus (8.118) wu (8.139) He yOoBNETBOPSAIOTCH, TO MOMEHT
obpa3oBaHua TpewwH crieqyeT onpeensTb C Y4eTOM Heynpyrux Aedopmauuin
pacTsiHyToro 6eToHa.

9.3.8 MomeHT o06pasoBaHusi TpewmH MpegBapuTenibHO  HampsKEHHbIX
n3rnbaemMblX 3MeMEHTOB C y4eTOM Heynpyrux Aedopmauunii pacTsaHyToro 6eToHa
onpegenstoT no dopmyne

My, = Rbi,ser W pt t P'exp, (9.36)

roe Wy - MOMEHT COMPOTMBIEHWSI MPUBEOEHHOTO CEeYeHUst ANA  KpailHero
p
pacTsHYTOro BOSIOKHa C y4eToM nornoxeHuin 8.2.10;

Zap =€gp T 7 - PACCTOAHME OT TOYKU MPUMOXKEHUS YCUIMA NPEeABapUTENbHOMO
obxaTtua F OO s4pOBOW TOYKM, Havboriee yaoaneHHOW OT pacTsSHYTOW 30HbI,
TpeLmHoo6pa3oBaHme KOTOPOI NpoBepsieTCs;

25p - TO K€, 10 LIEHTPA TSHKECTN NPUBEAEHHOTO CeYeHMS;
7 - paccTosiHMe OT LeHTpa TSHKEeCTU MPUBELEHHOTO CeveHus 4O SAPOBON
TOYKM,

W,
el oy (9.37)
Arsd

B dopmyne (9.36) 3Hak "mnoc" npuHUMAIOT, KOrha HanpaBiieHWs BpaLleHust

MOMEHTOB P'exp W BHelwHero wusrMbaiolero MomeHTa Af NPOTUBOMONOXHbI;
"MUHYC" - KOrAa HanpaBneHNs COBMNaaaroT.

3navenus W, 1 4., oNpenensioT cornacHo ykasaHusm 8.2.
[na NnpsAMOyronbHbIX CEYEHWUN N TaBPOBbIX CEYEHUIN C MOSIKOMN, PacmnONOXKeHHOW

B CXaToll 30He, 3HadeHue Wy npu [eficTBAM MOMeHTa B MIOCKOCTW OCH
CYMMETPUM JonyckaeTcs onpeaensts no cdopmyne (8.122).

9.3.9 Ycunme N,. npu oBpasoBaHUM TPEUWH B LEHTPaNbHO PacTAHYTbIX
anemeHTax onpeaenstoT no dopmyne (8.127) 8.2.

9.3.10 OnpegerneHne MoMeHTa 06pa3oBaHWsl TPELUMH Ha OCHOBE HEMUHENHOMN
nedopMaLMoHHOA  MOAEenyM  NMPOM3BOASIT  UCXOAS U3 ODLWMX  MOSOXKEHWIA,
npueeeHHbix B 6.1.24, 9.2.13-9.2.15, Ho ¢ yyeToM paboTbl 6€TOHa B pacTsHyTON
30He HOpPMaribHOMO CEeYeHusl, ONpeaensemMon AnarpaMMoii COCTOSIHAS PacTsIHYTOro
6eToHa cormacHo 6.1.22. PacuyeTHble XapaKTepuCTUKU MaTepuasioB NpUHMMatoT
Ansa npeaenbHbIX COCTOSIHWIA BTOPOW rpynnbl.

3HaueHue M, oOnNpenenslOT U3 peLieHUs  CUCTEMbl  YpPaBHEHWIA,
npeacTasneHHbix B 9.2.13-9.2.15, npuHumas oTHocuTenbHyto Aedopmalimio 6eToHa

Zht,max Y PACTAHYTOW rpaHn anemMeHTa OT AEeMCTBUA BHELUHEW Harpysku, paBHOn
npeaenbHOMY 3HaYeHUIo OTHOCUTENbHOW Aedopmaumm 6eToHa Npu pacTsHKeHn

Zpg uif , ONPEAENAEeMOMY COrMacHo ykasaHuam 8.1.30.
PacyeT WKNPUHBI pacKkpbiTUa TPeLMH, HOpManbHbIX K NPOAONLHON ocU
aneMeHTa

9.3.11 LUupuHy packpbiTUsS HOpMarbHbIX TPELWH onpeaenstoT no dopmyne

(8.128), B KOTOPOW 3HAYEHWE HAMPSHKEHNIA O ; B PacTAHYTOW apmaType usrnbaembix
npeaBapuTenbHO HamnpsXeHHbIX 3NIEMEHTOB OT BHELLHEN Harpy3ku onpeaensioT no
copmyne

MOy N,

I red "q'red

g; =

oy, (9.38)



roe fp.d, g, Y. - MOMEHT UHepUWW, Mrowanb NPUBEAEHHOTO MOMEepPeyHOro
CeyeHUs anemMeHTa M paccTosiHMe OT Hauboree CxaToro BOIOKHa A0 LEeHTpa
TSKECTU NPUBELAEHHOTO CEYeHWsi, ornpefensemMble C YY4eTOM Mrowaan CeyeHus
TOMBbKO CXaToW 30HbI 6ETOHA, NIoLaAen ceYeHns pacTAHYTON U CXaTon apMaTypbl
cormacHo 8.2.27, npvHMMass B  COOTBETCTBYHOLWMX (opMyrax 3HayeHus

koadpuLMeHTa NpMBeAeHNs apMaTypbl K 6ETOHy o5 =y ;

Np - ycunve npeggaputensHoro obxatus (9.3.4);

Mp - U3rMBatoLLMIA MOMEHT OT BHELLHEN Harpy3kun U yCurms npefBapuTenbHOro
obxatus, onpegensiembii no gopmyne

My =MV, ey, (9.39)

rne éop - PacCcTodaHMe OT TOYKU NMPUIOXKEeHUA yCunua npeaBaputeribHOro obxatusi

Ny [0 LeHTpa TSKeCTU NPUBELLEHHOTO CeveHMs.
3Hak "MuHyc" B chopmyne (9.39) npuHMMaloT, Korda HanpaBfeHVsl BpaLLeHWi

MOMEHTOB M 1" Np "2,y HE COBMagatoT, v "nrtoc” - Koraa coBnaaatoT.

[onyckaeTcs HanpsixeHWe o ; onpeaensTb no opmyrne

. M—Np '(z—esp)
z A

iy

, (9.40)

TAe z - PaccTosiHUE OT LLeHTpa TSHKECTU apMaTypbl, PAacroNOXeHHOW B pacTAHYTOM
30HE CeYeHUs, [0 TOYKM MPUIOXKEHUS PABHOLEWCTBYHOLLEN YCUINUIA B CXKATOW 30HE
3N1EMEHTa;

2;p - PACCTOSHME OT LIEHTPA TSHKECTU TOW e apMaTypbl 40 TOHKN MPUIIOKEHNs

yeunmst M.
[ns anemMeHTOB MPSIMOYrONIbHOMO MOMEPEYHOTO CEYEHUS MPU OTCYTCTBUN (U
6e3 yyeTa) cxaTon apmaTypbl 3Ha4YeHVe z OnpeaensioT no dopmyne

PR (9.41)

roe xjy - BbiCOTA CXaToW 30HbI, onpefernsiemMas cormacHo 8.2.28 c yyeTom

AEVICTBUS YCUMns NpeaBapuTenbHoro obxatus My .
[ns anemMeHTOB NPSIMOYronbHOro, TaBPOBOrO (C MOMKOM B CXAaToW 30He) W
[BYTaBpPOBOrO MOMEPEYHOT0 CeYeHWst [OMyckaeTcsl 3HaveHWe z MPUHUMATb

paBHbimM 0,74y .
HanpspkeHnsa o, onpegensiemble no dopmynam (9.38), (9.40), He AOKHbI

npesbiaTh (R ~0gp).
PacueT npeaBapuTenibHO HanNpsXeHHbIX XeJe306eTOHHbIX 3fIeMeHTOB
no aecdopmauumsam

9.3.12 PacyeT npeaBapuTeNibHO HanpshKeHHbIX 3NEMEHTOB Mo AedopMaumsim
npou3BOAsiT cornacHo Yykasavun 8.2.19-8.2.32 u c y4eTOM [OMNOMHUTESNbHbLIX
ykazaHuin 9.3.13-9.3.15.

9.3.13 TlonHyt0 KpuMBM3HY W3rMbaembix NpeaBapuTENbHO  HaNPSKEHHbIX
ANeMEHTOB ANs BblYMCINEHUS UX NporMboB onpbenenstoT Mo ykasaHusm 8.2.24, npu

1 1 1

3TOM 3HayeHus KpuBu3H |—| , |— nl|—-| B dopmynax (8.140), (8.141)

» » »

1 2 3

onpegensioT no ykasaHusim 9.3.14 ¢ yueTom ycunusi npeaBapuTenibHOro oGxartusi.
[lonyckaeTcs npu onpefeneHnn KpUBM3HbLI y4uTbIBaTL BRMSiHWE Aedopmau i

ycafKv 1 nonay4ecTv 6€ToHa B CTagum nNpeaBapuTenibHoro obxarus.

1
9.3.14 KpuBu3Hy n3rubaembix NpeaBapuTEnbHO HaMNPsHKEHHbIX 3NIEMEHTOB — OT
r

nencTeus COOTBETCTBYOLLMX HArpy3oK onpeaendtoT no Q)opMyne

r 0

M-N,
L p fop (9.42)

rae M - n3rmbatoLLmii MOMEHT OT BHELLHEN Harpysku;

Ny uney - yourme npenBapuTenbHOrO OBXaTvsi U ero dKCLIEHTpUCHUTET
OTHOCUTENbHO LieHTPa TSHKECTU MPUBEOEHHOO NONepeyHOro Ce4YeHMst ANIEMEHTa;

L) - narmbHas XeCTKOCTb MPUBEAEHHOTO MOMEePEeYHOr0 CeYeHUst aneMeHTa,
onpegensemas no ykasaHuaMm 8.2 kaK AN BHELEHTPEHHO CXaToro ycurmem
npeABapuTenbHOrO 0bXaTns 3rnemMeHTa C y4eToM u3rnbaloliero MomeHTa ot
BHELLHEN Harpy3ku (pucyHok 9.3).

PucyHok 9.3 - [lpuBeaeHHOe nonepeyHoe cevyeHne u cxema
HanpsXeHHo-aecopMMPOBaHHOIO COCTOSIHUA U3rnbaemMoro
npeaBapuTenbHO HanNpsXXeHHOro aneMeHTa ¢ TpewmHaMm npu ero
pacueTte no gedopmaumsam
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1- YPOBEHb LIEHTpa TAXECTU NpuBeaeHHOro be3 ydqeta paCTﬂHyTOVI 30HbI 6eToHa
nonepevyHoro cevyeHua

PucyHok 9.3 - lNpuBegeHHOe nonepeyHoe ceyveHve (&) U cXema HanpsiKeHHo-
NePopMUPOBAHHOIO  COCTOSIHUA  U3rMBGaemMoro nNpeaBapuUTENbHO  HaNPSXXEHHOro
arnemeHTa ¢ TpewmHamMu (6) npu ero pacyeTe no gecdopmaumsam

9.3.15 KpuBusHy wu3armbaembix npeaBapuUTENlbHO HaMNPsPKEHHbIX 3NEMEHTOB
[onyckaeTcs onpefensTb no (opmyne

M—Np'zp

1
r E.s,red A z(hy - xyy) '

(9.43)

rae Zp - PaccTosiHME OT TOYKU MPUOKEHUS YCUINA NPEeABapUTESNbHOTO obxaTtns
[0 TOYKV MPUINOXEHNS PAaBHOLEWCTBYIOLLEH YCUNUIA B CXATOW 30HE;

z - PpaccTosiHMe OT LeHTpa TSHKeCTM pacTsHYTOM apmaTtypbl A0 TOYKM
NPUINOXeHNs PaBHOAENCTBYIOLLEN YCUIWN B CXATOW 30HE;

X3 - BbICOTa CXaToMN 30HbI C YH4ETOM BIMSIHWSI NpeaBapuTensHOro obxatus.
BbicoTy CxaToli 30HbI OMpeaensoT Kak Ans usrmbaemblx anemeHToB 6e3
N
fi =P
npegHanpspkeHust cornacHo 8.2.28 ¢ yMHOXEHVMEM 3HAYEHUs ji; Ha EYN z.
F

3HaueHnsa Zy 1 z AONYCKaeTCs onpeaensTh, NPUHMAs PacCTOsHME OT TOYKM
NPUNOXeHWsi PaBHOLEVCTBYIOLLEA YCUMWIA B CXATON 30He A0 Hauboree cxaTtoro

BOJIOKHA CeveHust paBHbiM 0,3y .
OnpepeneHve KPUMBU3HbLI MpeABapUTENIbHO HamnpsKeHHbIX 3reMeHToB
Ha OCHOBe HeJnuHeWHoW AedopMauMoHHOM Moaenu

9.3.16 TlonHyl0 KpVMBU3HY M3rMGaeMbiXx MpeaBapuUTENbHO  HampsKEHHbIX
3/1IEMEHTOB Ha yJacTkax 6e3 TpelyH B pacTAHYTON 30HEe CeYeHUst onpeaenstoT no
dopmyne (8.140), a Ha y4acTkax C TpelHamy B PacTSHYTON 30HEe CeYeHusi - No
copmyne (8.141).

3HauyeHus1 KpMBU3H, Bxoaawmx B dopmyrbl (8.140) u (8.141), onpepensior u3s
peLleHns cucTemMbl ypasHeHwi (9.26) - (9.34) ¢ ydeTom ykasanuin 9.2.13. lMNpu aTom
AN 3NEeMEHTOB C HOpMarbHbLIMUA TPELMHaMN B PacTAHYTOW 30HE HanpskeHve B
HanpsiraemMon apMaType, nepecekaroLLeit TpeLLyHbI, ONPeaensitoT no dopmyne

Eovey
Ei =N Esz' Vi | sty (9.44)
Wi
a B HeHanpsiraemomn apmarype
B
gy = M’ (9.45)
W 5
roe
v - 1
sy =
1+05: Fsi( ), ere
Faliy . (9.46)

3pech f5jiere - OTHOCUTENMbHAA AedopMmaumns pacTaHYTON apmaTtypbl B
CeYeHUN C TPEeLWHOW OT AENCTBUSI BHELLHeW Harpy3ku cpady nocrne obpasoBaHus
TPELLWH;

55;‘(3‘) - YCpeAHEeHHble OTHOCUTEIbHbIE ,qeq.)opmaumm paCTﬂHyTOIZ apmartypsbl,
nepeceKaloLu,el?l TpewuHbl, B paCCManMBaeMOVI cTaguu;

Es1 - OTHOCWTEmNbHas Aedopmauns  NpeABapUTEnbHOTO  HanpsKeHMs
apmMatypbl.

Mpu onpegeneHny KPUBU3HLI OT HEMPOAOITKUATENBHOTO AEVCTBUS Harpysku B
pacyeTe UCMosb3YT AnarpamMmMbl KPaTKOBPEMEHHOTO AedOPMUPOBaHMS CXaToro U
pacTaHyToro GeToHa, a npu OMNpeferneHU KPUBU3HbI OT MPOLOIKUTENBHOMO
[OefCTBUS Harpy3ku - AuvarpaMMbl AWTENbHOrO AedopMupoBaHnst GeToHa
pacyeTHbIMU XapaKkTEPUCTUKaMU ANs npederbHbIX COCTOSHUIA BTOPOI rpynnbl.



10 KOHCTpYKTUBHbIE TpeboBaHuUA

10.1 O6Gwme nonoxeHus

10.1.1 Ona obecneyeHuss 6e30MacHOCTVM W 3IKCNIyaTaLMOHHON MPUIOAHOCTH
BGETOHHbIX M >Xene300EeTOHHbIX KOHCTPYKUWMIA noMumo TpeboBaHMM K pacyeTy
cregyeT TaKkke BbIMOMHATL KOHCTPYKTMBHbIE TpeboBaHUS K reoMeTpu4ecknm
pa3mepam 1 apMUPOBaHMIO.

KoHCTpykTVBHbIE TpeboBaHWA ycTaHaBmMBalOT AN TeX Cryyaes, Koraa:
pacyeTom He NpeacTaBnsieTCs BO3MOMXHLIM [OCTATOMHO TOYHO U ONpeaeneHHo
MOJSIHOCTBIO FapaHTMPOBaThL COMPOTMBIIEHNE KOHCTPYKLUM BHELUHUM Harpy3kam
BO34ENCTBUAM;

KOHCTPYKTVBHblE TpebGoBaHWsi onpeaensioT rpaHWYHble YCroBusi, B npeaenax
KOTOPbIX MOTYT GbITb MCMOMb30BaHbI NMPUHSATLIE PACHETHBIE NOMOXEHNS;

KOHCTPYKTVBHblE TpebGoBaHWs oGecneyvBaloT  BbIMOSHEHNE  TEXHONOTMK
W3roTOBIEHUs1 GETOHHbIX U XKeNne306EeTOHHbIX KOHCTPYKLIWA.

10.2 Tpe6oBaHMUA K reOMETPUYECKNM pa3mMepam

10.2.1 l'eomeTpuyeckne pasmepbl BETOHHBIX U ene306EeTOHHbIX KOHCTPYKLWNA
[OMKHbI BbITb He MeHee BernM4nH, obecneyrBatoLLmX:

BO3MOXHOCTb Pa3sMeLLEeHNs apMaTypbl, aHKEPOBKWU W COBMECTHON paboTbl C
6eToHoMm, ¢ yueTom TpeboBaHuin 10.3;

orpaHuyeHne rmbKoCTM CKaTbIX 3NIEMEHTOB;

Tpebyemble nokasatenu kayectsa 6eToHa B KoHCTpyKuum (COCT 13015).

10.2.2 Pasmepbl ceYeHuii BHELLIEHTPEHHO CXaTblX 3reMeHToB Anst obecneyeHust
]
WX KECTKOCTU PEKOMEHAYETCS MNpUHMMaTb TakuMu, 4YTOBbl WX TMBKOCTb 1 B
I
no6GoM HanpaBneHWn He NpeBblLana:

200 - ans »ene3obeToHHbIX 3NIEMEHTOB;
120 - AN KOMOHH, SABMNSOLWMXCA 3NEMEHTaMu 34aHui;
90 - o GETOHHbBIX 3NIEMEHTOB.

10.2.3 B KOHCTPYKUMSX 34aHWA U COOPYXEHUW criegyeT npegycmarpusaTtbh WX
pa3pe3Kky MNOCTOSHHLIMU W BPEMEHHbIMW TeMMNepaTypHO-yCaAoYHbIMU  LLUBaMK,
paccTosHUA Mexay KOTOPbIMM HasHavalT B 3aBUCMMOCTWU OT KIMMAaTUYECKUX
YCIOBWIA, KOHCTPYKTUBHBIX OCOBGEHHOCTEW COOPYXeHWs, MnocnenoBaTenlbHOCTU
npousBoAcTBa pabot u T.M.

Mpn HepaBHOMepHOW ocapke dyHOAMEHTOB creayeT npegycmaTpuvBaTb
pasferneHve KOHCTPYKLUIA 0Cafo4HbIMU LUBAMU.

10.3 Tpeb6oBaHUs K apMUPOBaHUIO

BawumHeil cnol 6emoHa

10.3.1 3awmTHbIN croi 6eToHa AormkeH obecneunBaTb:

COBMECTHYI0 paboTy apmaTypbl ¢ 6eToHOM;

aHKepoBKYy apmaTtypbl B GETOHE U BO3MOXHOCTb YCTPOWCTBA CTbIKOB
apmaTypHbIX 311EMEHTOB;

COXpaHHOCTb apMaTypbl OT BO3OENCTBUIN OKpyXaloLlen cpedbl (B TOM yucne
Npy HaNV4YMK arpecCMBHBLIX BO3AEACTBUN);

OrHECTOMKOCTb KOHCTPYKLIWIA.

10.3.2 TonuwHy 3awmTHOro criosi GeToHa criegyeT NpUHMMaTb WCXOAs U3
TpeboBaHU HACTOSILLEro pasfena C y4eToM ponv apmaTtypbl B KOHCTPYKLMSIX
(paboyas unM KOHCTPYKTWMBHASA), TuMa KOHCTPYKLMWIA (KOSMOHHbI, NimThl, Bankw,
3rIeMeHTbl (hyHAaMeHTOB, CTeHbI U T.M.), AaMeTpa 1 Buaa apMaTypsbl.

MuHUMarnbHble 3Ha4YeHust TOSMWMHBI criosi 6eToHa paboueit apmaTypbl (B TOM
yucne apmatypbl, PacrnofiOXEHHOW Yy BHYTPEHHUX rpaHel MomnblX 3IIeMEHTOB
KOmMbLLEBOro Unu kopob4aToro ceyveHuns) criedyet npyHUMaTh no Tabnumue 10.1.

Tabrmua 10.1

N YcnoBust akcnnyaTtawu M KOHCTPYKLMIA 30aHWIA TonumHa 3almTHOro

n.n. crosi 6eToHa, MM, He
MeHee

1 B 3aKpblTbIX MOMELLEHUAX Mpu HopmanbHoh 1|20

MOHVDKEHHOWN BNAXHOCTH

2 B 3aKpbITbIX MNOMELUEHUsSIX MpWU  MOBbILLEHHOM || 25
BMaXHoCTW (MpU  OTCYTCTBUWM  [AOMOSHUTESNbHBLIX
3aLLMTHBIX MEPONPUSTUN)

3 Ha otkpeiTom BO3gyxe (npu  otcyTtcTeuu || 30
OOMOMHUTENbHBIX 3aLLUTHBLIX MEPOMPUATHIA)
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4 B rpyHTe (npu oOTCyTCTBMM AOMOMHUTENbHBLIX || 40
3aLMTHBIX MeponpuaTuii), B dyHAamMeHTax npu
HanM4um 6ETOHHOM NOATOTOBKM

[Ana c6OpHbIX 3NEMEHTOB MUHUMArbHbIE 3HAaYEHWS TOMNLWWHBI 3aLLMTHOTO Crios
6eToHa paboyelt apmaTypbl, ykasaHHble B Tabnmue 10.1, ymeHbLaoT Ha 5 Mm.

[INsi KOHCTPYKTUBHOW apMaTypbl MUHUMATbHbIE 3HAYEHUS TOMWMHBI 3aLLMTHOTO
crnosi 6eToHa MpUHMMAlOT Ha 5 MM MeHbLUe MO CpaBHEHWO ¢ TpebyembiMu Ans
paboyeit apmatypebl.

Bo Bcex cryyasix TOnmMHy 3almMTHOro crosi 6eToHa creayeT Takxke NpuHUMaTh
He MeHee AuamMeTpa CTEePXHS apMmaTypbl U He meHee 10 MMm.

B 0fHOCMOMHBLIX KOHCTPYKLMSIX U3 JIErKOro 1 nopr3oBaHHOro 6ETOHOB KIaccoB
B7,5 1 HWxe TonuwHa 3aLyTHOrO CIlost A0SPKHA COCTaBNsATb He MeHee 20 MM, a Ans
HapyXHbIX CTEHOBbIX NaHenein (6e3 dakTypHoro crosi) - He MeHee 25 mm. B
O[HOCITONHBIX KOHCTPYKLMAX U3 S4encToro 6eToHa TOMWWHa 3alMTHOrO Criosi BO
BCEX CIyyasx NpUHNMaeTcs He MeHee 25 MM.

10.3.3 TonuwHa 3aumTHOro crosi 6eToHa Yy KOHUOB MpegBapuUTerisHO
HanpsKeHHbIX 3IEMEHTOB Ha AfMHE 30HbI nepedaqn HanpsbkeHwn (cm. 9.1.11)
[OIKHa COCTaBnATb He MeHee 34 1 He MeHee 40 MM - 4Nsi CTEPXXHEBOW apMaTypbl
1 He MeHee 20 MM - ANs apMaTypHbIX KaHaToB.

[onyckaeTca 3alWmTHbIA crioli 6eToHa ceveHus y onopbl ANA HanpsraeMon
apMaTypbl C aHkepamy U 6e3 HMX MpUHUMaTb TakUM Xe, Kak AN CeYeHuss B
nporieTe Ana npegHanpsikeHHbIX 3MEMEHTOB C COCPeaoTOYeHHOW nepepaven
OMOPHbIX YCUIMIA MPY HANM4YUU CTanbHON OMOPHOW AeTanu U KOCBEHHOW apMaTypbl
(CBapHbIX MOMEPEYHbIX CETOK WNM OXBaTbIBAlOWMX MNPOAOSbHY —apmaTypy
XOMYTOB), YCTAHOBNEHHbIX COrnacHo ykadanuam n.10.3.20.

10.3.4 B anemeHTax ¢ Hanpsraemoi NpoAonbHOM apMaTypoi, HaTArMBaemoi Ha
6EeToH ¥ pacrnonaraemMoii B KaHanax, paccTosiHue OT MOBEPXHOCTW 3nemeHTa Ao
NoBEPXHOCTW KaHara criefyeT npuHuMaTb He meHee 40 MM M He MeHee LUMPWHbI
(avameTpa) kaHana, a OO0 OOKOBbIX rpaHel - He MeHee TMOSIoBUHbI BbICOTbI
(anameTpa) kaHana. lMpu pacnonoxeHwn HampsiraemMolr apmaTypbl B nasax wnu
CHapyXu CEeYeHVsi 3nemeHTa TOMWWHY 3awmTHoro crosi 6eToHa, obpasyemoro
nocrneayoLyM TOPKPeTMPOBaHNEM UMW UHbIM CnocoboMm, crieqyeT NpuHUMaTb He
meHee 20 Mm.

MuHumarnbsHbie paccmosiHUsS Mex0y CmMepXHAMU apmamypbi

10.3.5 MuHMManbHble pacCcTOSHWA B CBETY MeXdy CTepXHSMW apmaTypbl
crnepyeT NpMHUMaTh Takumu, 4Tobbl obecneynTb COBMECTHYO paboTy apmaTypbl C
6ETOHOM N Ka4yeCTBEHHOE W3rOTOBIIEHWE KOHCTPYKLIMIA, CBSI3aHHOE C YKNaakow n
YNroTHeHWeM BEeTOHHOWM CMecK, HO He MeHee HambornbLUero AuameTpa CTepxHs, a
TaKkxke He MeHee:

25 MM - MpPU TOPU3OHTAlNIbLHOM WM HAKMOHHOM MONOXKEHUM CTEPKHEN Mpu
GETOHMPOBaHUM - ANS HWXKHEV apmaTyphbl, pacnosioKeHHON B OAWH UM ABa psaa;

30 MM - TO e, ANt BEpPXHeW apmaTypsbl;

50 MM - TO e, MpX pacnonoXeHUM HUXHeNn apmaTtypbl 6ornee Yyem B ABa psiaa
(KPOMe CTEepXHel [ABYX HWKHUX PSAOB), @ Takke MNpy BEPTUKANbHOM MOMOXEHWUN
cTepxHeln npy 6eToHnpoBaHUu.

Mpy CTeCHEHHbIX YCrOBWSIX AOMyCKaeTCs pacronaratb CTEpXHW rpynnamu -
nyykamu (6e3 3azopa mexay HAMK). [pn 3TOM pacCTOsIHUSI B CBETY MEXAY Ny4Kammn
[OOIDKHBI BbIThb TaKXe HE MEHee NPUBEOEHHOTO AUAMETPA CTEPXKHS, IKBUBATNIEHTHOIO

Mo MIOLWaAN CeYeHUst Nyyka apMaTypbl, MPUHUMAEMOTO PaBHbIM & ..q =

rae oz - AYameTp O4HOTO CTEPXKHS B MyYKe, # - YMCIIO CTEPXHEN B MyyKe.
MpodosbHoe apmuposaHue

10.3.6 B xene300eTOHHbIX 3rieMeHTax nrowadb CeYeHusi NPOAONbHOW
pacTsHYTOM apmaTtypbl, a TaKxe CXaToW, ecnm oHa TpebyeTcs no pacuety, B
npoueHTax oOT Mnfowaan ceyvyeHnss OeToHa, paBHOW MPOU3BELEHMIO  LLMPUHbI
NPsSIMOYrofbHOMO  CeveHnst Mo  WuMpuHbl bebpa  TaBpOBOro  (4BYTAaBPOBOMO)
AS

B iy

ceveHust Ha pabouyio BLICOTY CeYeHUs, b ; = 100% cnepyet npuHumars He

MeHee:
0,1% - B n3rnbaemblx, BHELLEHTDEHHO PacTAHYTbIX 3NIEMEHTax N BHELLEHTDEHHO

] L
CXaTbIX 3riemMeHTax npu rmbkocTn .ﬂ £17 (NS NPAAMOYrosibHbIX CEYEHNI % 15);
I

]
0,25% - BO BHELEHTPEHHO CXaTblX 3dnemMeHTax npu rmbkocTu _3287 (ans
i

]
NPSIMOYTOMbHBLIX CEYEHWIA % =z 25);

O NPOMEXYTOYHbIX — 3HAYEHUA  TMOKOCTWM  SMEMEHTOB  3HAYEHWE fi;
onpeaenstoT Nno MHTepPnonAL M.

B anemeHTax C NpoOAdONbHOM apmaTypoil, PacrnofiokeHHOW PaBHOMEPHO Mo
KOHTYPY CEYeHVs, @ Take B LeHTPasbHO PacTsHYTbIX 3NIEMEHTaX MUHUMASTbHYO
nrowaab CeyeHusi BCEN NpodoribHOM apmMatypbl cregyeT MNpuHUMaTh BABOE
GornbLueit yKaszaHHbIX Bbille 3HAYEHUA U OTHOCWUTL €e K MOMHOW NIOWRAN CEeYeHNst
6eToHa.



10.3.7 B 6eTOHHbIX KOHCTPYKUUSIX criedyeT npedycmaTtpyBaTth KOHCTPYKTUBHOE
apMupoBaHue:

B MeCTax pe3koro U3MeHeHNs pa3MepoB CEYEHUSI ANIEMEHTOB;

B 6ETOHHbBIX CTEHax NoA 1 Hag npoemamu;

BO BHELIEHTPEHHO CXaTblX 3fieMeHTax, pacCuYuUTbiBaeMbIX MO MPOYHOCTM 6e3
y4yeta paboTbl pacTsaHyToro 6eToHa, y rpaHei, rge BO3HWKAaT pacTarvBarolme

HanpsbkeHUsi; Npu 3TOM KO3MMMLIMEHT apMUPOBAHUS i ; MPUHUMAIOT He MeHee
0,025%.

10.3.8 B >xene306EeTOHHbIX JIMHENHbIX KOHCTPYKLUUSX M MnuTax Haubonbluve
paccTosiHUA Mexay OCsiMM CTEpXHelN NpoaonbHOM apmatypbl, obecneyvBatoLme
acpdekTUBHOE BOBreveHne B paboTy GeToHa, paBHOMepHOe pacnpeaeneHve
HanpsbkeHUn 1 fedopmalnii, a Takke OrpaHWYeHMe LLMPUHBI PacKpbITUS TPELLWH
MeXay CTePXHAMU apMaTypbl, AOIDKHbI ObITb He Boree:

B ene3o6eToHHbIX 6ankax 1 nourax:

200 MM - Npu BbICOTE NONepeyHoro ceyvenns i = 150 mm;

1,5% 1 400 MM - Npu BbICOTE MONEPEYHOro ceveHunst i > 150 mm;
B >Kerne306eTOHHbIX KOTIOHHaXx:

400 MM - B HanpaBsreHWn, NepneHanKynsapHOM NI0OCKOCTU U3rnba;

500 MM - B HanpaBneHuy NIoCKoCTH narnba.

B >xene300eTOHHbIX CTEHax PacCTOSHUA Mexdy CTEpXHSIMW BepTuKanbHON
apmatypbl npuvHUMalT He Gonee 2t u 400 MM (f{ - TonuWpHa CTeHbl), a
ropu3oHTarbHol - He 6ornee 400 Mm.

10.3.9 B 6ankax u pebpax wmpuHoi 6onee 150 MM 4MCro NPoAosbHBLIX paboyvmx
PacTsHYTbIX CTEPXHEN B NONEPEYHOM CEYEHUM AOIDKHO GbITh He MeHee AByX. Mpu
wvpuHe anemeHta 150 MM 1 MeHee JOonycKaeTcsl ycTaHaBMMBaTb B MONepeYHoM
CEeYeHUN OAMH NPOAOSIbHBIN CTEPXKEHb.

10.3.10 B Gankax fo onopbl criedyeT AOBOAUTL CTEPXHW NPOAonbHOW paboyeit
apMaTypbl C NolaAblo CevyeHus He MeHee 1/2 nrowaan CeyYeHus cTepxHen B
nporeTe 1 He MeHee ABYX CTEPXHEN.

B nnutax go onopbl crnepyeT [OBOAWMTE CTEPXHU MpOAOrbHON pabouen
apmatypbl Ha 1 M WMPUHBLI NNUTBLI C NNOLWAABLI0 CeYeHust He MeHee 1/3 nrowgaan
ceyeHus cTepxHen Ha 1 M LIMPWHBI NNUTBI B NponeTe.

lNonepeyHoe apmuposaHue

10.3.11 MNonepeyHyto apmaTypy cnegyeT ycTaHaBMMBaTb MCXO4S U3 pacyeTta Ha
BOCMPUATHE YCUMNWIA, @ TaKxe B LIeNsiX OrpaHUYeHns pa3BuTUS TPEeLLWH, yaepxaHus
NPOAONbHBLIX CTEPXHEW B NMPOEKTHOM MOSIOKEHUN U 3aKpensieHns nx oT GoKoBOro
BbIMy4MBaHWsi B MOOGOM HanpasneHuu.

MonepeyHyto  apmaTypy  ycTaHaBiMBalOT Yy  BCeX  MOBEpPXHOCTEN
Xene3obeTOHHbIX 3NIEMEeHTOB, BOI3K KOTOPbIX CTABUTCS MPOAOIbHAs apmatypa.

10.3.12 [OunameTp mnonepeyHor apmaTtypbl (XOMyTOB) B BSi3aHbIX Kapkacax
BHELIEHTPEHHO CXaTbIX 3NIEMEHTOB MpPUHMMalOT He MeHee 0,25 HaubGonbluero
[unameTpa NpoaorbHOM apMaTypbl U HE MeHee 6 MM.

[vameTp nonepeyvHon apmaTypbl B Bsi3aHblX Kapkacax n3rmbaembix 3NeMeHToB
NPYHUMAIOT HE MeHee 6 MM.

B cBapHbIx Kapkacax AuMamMeTp nornepevHolr apmaTtypbl NMPUHUMAIOT He MeHee
avameTpa, yCTaHaBMMBaEMOro U3 YCIIOBUSI CBapKkM C HaubornbluMM AuMameTpom
NpoAonbHOM apmMaTypbl.

10.3.13 B xene3o6eToHHbIX 3rieMeHTax, B KOTOpbIX MonepevHasi curna no
pacyeTy He MOXeT ObITb BOCMPUHATA TOMNbKO 6ETOHOM, CrieayeT npegycMaTpusaTh

YCTaHOBKY MonepeyHor apMarTypsl ¢ warom He 6onee 0.5%4; 1 He 6Gonee 300 Mm.

B cnnowwHbIx nimTax, a Takke B YacTopebpucTbix nnutax BbICOTON MeHee 300
MM 1 B 6ankax (pebpax) BbicoTon MeHee 150 MM Ha yyacTkax anemeHTa, rae
nonepeyHasi curna no pacyeTy BOCMPUHMMAETCS TONbKO GETOHOM, monepeyHyo
apmatypy MOXHO He ycTaHaBMBaTb.

B Garnkax n pebpax Bbicotoin 150 Mm 1 bonee, a Takke B YacTopebpuCTbIX
nnutax BeicoTon 300 Mm 1 Gornee, Ha y4acTkax afemeHTa, rae nornepeyHas cuna no
pacueTy BOCNPUHUMAETCS TONbKO GETOHOM, crieayeT npefycmaTpuBaTh YCTaHOBKY

nonepeyHol apmartypbi ¢ Lwarom He 6onee 0.753%; u He Gonee 500 MM.

10.3.14 Bo BHELEHTPEHHO CXaTblX IMHEWHbIX 3JrieMeHTax, a TaKke B
n3rnbaembix aneMeHTax npuv  HanMuum HeobXoouMOW MO  pacyeTy CxaTomn
NpoaonbHOW apMaTtypbl B LENsX NpefoTBpalLeHust BbiMyyuBaHWS MpOOOrbHON

apMaTypbl crieflyeT ycTaHaBIvMBaTb MonepeyHyto apMaTypy c warom He 6onee 154

1 He 6onee 500 MM (& - AvamMeTp cxaTon NPoaoNbHOM apMaTyphbl).
Ecnv nrnowaab ceveHns cxatov NpoAaoribHON apMaTyphbl, yCTaHaBIMBaemMon y
OfHOW u3 rpaHen oanemeHTa, Gonee 1,5%, nonepeuHylo apmatypy creayet

ycTaHaBnvBaThb C Larom He 6onee 104 1 He 6onee 300 mm.

10.3.15 KOHCTpyKUUsi XOMYTOB (MOMEPEYHbIX CTEepXHeW) BO BHELEHTPEHHO
CXaTbIX NMHENHBIX dneMeHTax AomkHa ObiTb Takol, YTOObl NPOAOHbHBIE CTEPXKHU
(no kpaviHe/i Mepe 4Yepe3 OAMH) pacnonaranMcb B MecTax nepermbos, a 3Tu
nepernbbl - Ha paccTosiHMK He 6onee 400 MM MO LWMpWHE rpaHu. Mpu WpuHe rpaHn
He 6onee 400 MM 1 Yncne NPOJOIbHBIX CTEPXKHEN Y 3TON rpaHn He Bornee YeTbipex
[0nyckaeTcsi 0XBaT BCEX NPOAOSbHbBIX CTEPXHEN OLHUM XOMYTOM.

10.3.16 B anemeHTax, Ha KOTOpble AENCTBYIOT KPYTSLLME MOMEHTbI, NonepeyvHas
apmaTtypa (XoMyTbl) AOMmkHa 06pa3oBbiBaTh 3aMKHYTbIN KOHTYP.



10.3.17 TlonepeyHyto apmaTypy B nMTax B 30He NpoAaBiMBaHUA B
HanpaBneHun, NepneHanKynsPHOM CTOPOHaM Pac4eTHOro KOHTypa, ycTaHaBMMBatoT

¢ warom He Gonee 1/3%; n He 6onee 300 MM. CTepxHW, BrvKamLMe K KOHTYpY

rpy30BOI MrioLLaAM, pacrnonaratoT He Grivke % 1 He panee % OT 3TOr0 KOHTYpa.

Mpy 3TOM LUMPUHA 30HbLI NMOCTAHOBKM MOMEepeyHol apMaTypbl (OT KOHTypa rpy30Boi
nrowaan) pomkHa GbiTb He MeHee 15%p. [onyckaeTcs yBermueHve Liara

nonepeyHoln apmatypbl fo 1/24;. Mpu aToM criegyeT paccMmaTpveath Hauboree
HEBbLIFOAHOE pacrnonioXeHne NupamMuabl NPOAAaBIMBaHWUS U B pacyeTe y4uTblBaTb
TOmNMbKO apMaTypHble CTEPXHW, NepeceKkatoLLye NMpaMmuay NpoaaBvBaHuS.

PaccTtosHns Mexagy CTepXHsSIMM NOnepeyHol apmaTypbl B HanpasreHuw,
napannenbHOM CTOPOHaM pacYeTHOro KOHTypa, NpuHUMatoT He Gonee 1/4 AnuHbI
COOTBETCTBYHOLLEW CTOPOHbI PACHETHOIO KOHTYpa.

10.3.18 PacuyeTHyl0 nomnepeyHyld apmaTtypy B BWAE CETOK KOCBEHHOro
apMM1pOBaHVS NpY MECTHOM CXaTumn (CMATUK) pacrionaraioT B npeaernax pacyeTHom

nnowaamn A wax (8.1.43). Mpy pacnonoxeHnm rpy30BOM NIOWAAM Y Kpast SrieMeHTa
CeTKM KOCBEHHOro apMMpOBaHWsi pacrofiaraloT Mo MrowaanM ¢ pasMepamu B
KaXkOoM HarnpaBfeHMn He MeHee CyMMbl ABYX B3aMMHO NepreHaUKyNApHbLIX CTOPOH
rpy30BOI Nnowaam (pucyHok 8.9).

Mo rny6uHe ceTkn pacnonaratot:

npu TOMWMHe anemeHTa 6Goree yaBoeHHoro 6Gornbluero pasmepa rpy3oBOK
nrowaamn - B npefenax yaBOEHHOro pasMepa rpy3oBoi nroLaaw;

npu TOMWMHE 3MeMeHTa MeHee yABOeHHOro Oonbluero pasmepa rpy3oBON
nnoLwaaw - B npefenax TONWyHbI 3rieMeHTa.

10.3.19 TlonepeyHas apmaTypa, MpedycCMOTpeHHas Ans  BOCNpUSTUA
nonepeyYHbIX CUM U KPYTALLMX MOMEHTOB, [OIMKHA VMETb HaAEXHYI aHKepOBKY Mo
KOHLaM MyTem MpvBapKW UMM oxsaTa MPOAOSIbHON apMatypbl, obecneymsaroLLyto
PaBHOMPOYHOCTb COEAVHEHMIA U MONEePEYHON apMaTypbi.

10.3.20 Y KOHLO0B NpeaBapuTENbHO HaMPshKeHHbIX 3MIEMEHTOB AOMkHa OblTb
yCTaHOBMEeHa AOMOMHUTENbHAA nonepevHas UM KOCBEHHas apmaTypa (CBapHble
CeTku, oxBaTbiBaloLMe BCE MPOAOSibHbIE CTEPXHW apMaTypbl, XOMyTbl W T.M. C
warom 5-10 cm) Ha OsmHe ydyacTka He MeHee 0,6 AnMMHbI 30HbI Nepedayn

npegBapuUTenibHOro Hanps>xeHusa -Ep, a B 3fieMeHTax M3 nerkoro GeToHa Kraccos

B7,5-B12,5 - ¢ warom 5 cm Ha gnvHe ydacTtka He MeHee fp 1 He meHee 20 cm ons
3IEMEHTOB C apmaTypoW, He WMEeIoLell aHKepoB, a MNpW Harmumm aHKepHbIX
YCTPOWCTB - Ha yyacTke, paBHOM ABYM ANMHAM 3TUX YCTPOWCTB. YCTaHOBKa
aHKepoB Y KOHLOB apmatypbl obsidaTernibHa AnNs apmatypbl, HaTArMBaemoWn Ha
6eToH, a Takxe Ans apMaTypbl, HaTArMBaeMon Ha ynopbl, NPy HeAOCTaTO4YHOM ee
cuenreHun ¢ 6eTOHOM (rMagKoW MPOBOMOKM, MHOTOMPSAHBIX KaHaToB), NPU 3TOM
aHKepHble YCTpOWCTBa [AOSPkHbI obecneunBaTb HafExXHylo 3adenky apmatypel B
6eToHe Ha BCex CTaausix ee paboTbl.

Mpn  npumeHeHun B  KavecTBe Hampsraemoni pabodveli  apmaTtypbl
BbICOKOMPOYHOM apMaTypHON MPOBOMOKN MEPUOANYECKOro Npodwmrs, apMaTypHbIX
KaHaTOB O[HOKPATHOW CBWBKW, ropsyekaTtaHoh W TepMUYEecKU YNPOYHEHHON
CTEpPXHEBOW apmMaTypbl MEepUOAMYECKOro npodwmns, HaTArMBaemMon Ha ynopsbl,
YCTaHOBKa aHKEepOB Y KOHLIOB HanpsiraeMblx CTEPXHEN, Kak npaBuno, He TpebyeTtcs.

AHKeposka apmamypb|

10.3.21 AHKepOBKY apMaTypbl OCYLLECTBIAT OAHUM U3 CreaytoLmx cnocobos
UMK UX CodETaHNEM:

B BUAE NPAMOro OKOHYaHWS CTEPXHS (NpsiMasi aHKepoBKa);

C 3armbom Ha KoHue B Buae Kptoka, oTrvba (nanku) unm netnm (Tonbko Ans
HeHanpsraemon apmartypbl);

C MNpuBapKOM WM YCTaHOBKOW MOMEpeYHbIX CTepxkHen (Torbko Ans
HeHanpsiraeMoln apmatypbl);

C NPUMEHEHMEM crneLmanbHbIX aHKEPHBIX YCTPOMCTB Ha KOHLLE CTEPXHS.

10.3.22 TMpsAmyto aHKEPOBKY M aHKEPOBKY C Nankamu OoryckaeTcs NpUMEeHsITb
TONMbKO ANS apmatypbl nepuoamyeckoro npodwmnsa. [ns pacTaHyTbIX FMagkux
CTepxHeln crneqyeT npedycMaTpuBaThb KploKW, NETW, NpuBapeHHble nonepeyHble
CTEepPXHW Unu cnemanbHble aHKepHble YyCTPONCTBa.

TNanku, KploKKM 1 NeETIM He PEKOMEHAYETCS NPUMEHATL A1 aHKEPOBKW CXaTon
apmartypbl, 3a WUCKMOYEHWeM rnafKkol apMaTypbl, KOTopas MOXeT noABepraTbCcs
PaCTSHKEHWIO NMPY HEKOTOPbIX BO3MOMXHbIX COYETaHUSX Harpy3Kku.

10.3.23 Mpu pacyeTe ANMHbI aHKEPOBKM apMaTypbl criegyeT yduTbiBaTb Cnocob
aHKepoBKMW, Krnacc apmatypbl U ee npodwsrb, AvameTp apmatypbl, NPOYHOCTb
6eToHa W ero HanpshkeHHOe COCTOSiHME B 30HE aHKepOBKW, KOHCTPYKTUBHOE
pelleHne 3nemMeHTa B 30He aHKepoBKWM (HanmMuue mnonepeyHoi apmaTypbl,
NONoXeHNe CTEPXKHEN B CEYEHUM anemMeHTa v Aap.).

10.3.24 BasoBytlo (OCHOBHYIO) AMMHY aHKEPOBKMW, HEOBXOAMMYIO ANS nepeaayu

ycuUrMs B apmatype C MOMHbIM pacyeTHbIM 3Ha4YeHUeM COoMpoTuBneHus &; Ha
6eToH, onpeaenstoT no dopmyne
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roe A; Wu; - COOTBETCTBEHHO NNOWafb MOMEPEeYHOr0 CEYEHUs aHKEPYeMoro
CTepXHA apMaTypbl U NEPUMETP Er0 CEYEHUs, onpedensieMble Mo HOMUHaNbLHOMY
ANaMeTpy CTepPXHS;

Ryomd - PacCyeTHOe COMPOTMBIIEHME CLEMieHnst apmaTypbl ¢ GeToHoMm,
NpUHYUMaeMoe PaBHOMEPHO  pacrnpefeneHHbiM MO0 ASMHE  aHKEPOBKU U
onpeaensiemoe no copmyne

Rpong =110 By, (10.2)

3gecb Fj; - pacyeTHOE COMpOTMBIIEHWE GETOHA OCEBOMY PACTSIKEHUIO;

7y - KO3MLMEHT, YUMTbIBAIOWMIA BIVISIHUE BUAA MOBEPXHOCTU apmarypel,
NpUHYMaeMbI PaBHbIM:

ANA HeHanpsiraeMon apmarypsbil:

1,5 - Ans ragkom apmartypbl;

2,0 - ons xonogHogedopM1pyeMon apMaTypbl epuoguyeckoro npodmns;

2,5 - ons ropsiyekaTaHod M TepMoMexaHudecku obpaboTaHHON apmaTypbl
nepuoan4eckoro npocpuns;

0N Hanpsiraemol apMaTypbl:

1,7 - ana xonogHoaedopMMPOBaHHOW apMaTypbl MepuoguyecKkoro npodwmnst
knacca Bp1500 gmametpom 3 MM U apmaTypHbix KaHatoB kracca K1500
nnameTpom 6 Mm;

1,8 - ana xonoaHoAedOpPMUPOBAHHON apMaTypbl Knacca Bp anameTpom 4 Mm
n 6onee;

2,2 - ans apmaTypHbIx kaHaToB knacca K gnametrpom 9 mm 1 6onee;

2,4 - ans apmaTypHbix kaHatoB knacca K7T gvametpom 9 mm u 6Goree,
W3rOTOBIEHHbIX 13 NPOBOJIOKN NEPUOANYECKOrO NPodunnsi;

2,5 - gns ropsiyekaTaHod M TepMoMexaHuvecku obpaboTaHHOM apmatypbl
knacca A.

N3 - KOI(ULMEHT, YUMTLIBAOLLWMIA BIMSIHUE pasMepa AvaMeTpa apmartypbl,
NPUHUMaEMbIii paBHbIM:
[71s1 HeHanpsiraeMoii apMaTypbl:

14 =1,0 - npn auameTpe apmatypbl &; < 32 MM;

19 =0,9 - npn anametpe apmatypbl 36 1 40 Mwm;
AN Hanpsiraemou apMaTypbl:

17 =1,0 AN1s Bcex TUNOB Hanpsiraemoii apamartypbil) .

1) BeposiTHo owmbGka opurvHana. CregyeT untats "apmatypbl”. - MpumedaHvie
narotoButens 6asbl AaHHbIX.

10.3.25 Tpebyemylo pacyeTHyl0 [OfMHY aHKEepOBKM apmaTypbl C Yy4eToM
KOHCTPYKTMBHOTO PELLIEHNS 3NIEMeHTa B 30He aHKEePOBKM onpeaenstoT no gopmyne

As cal
dgp = 'ED,an C—

: 103
dig (10.3)

rae fn,an - 6asoBas AnvHa aHkepoBkW, onpeaensemas no dopmyrne (10.1);

A gt As,ef - MMowaamn MornepeyHoro ceyeHvst apmatypbl, Tpebyemas no
pacueTy v (hakTU4ECKWN YCTaHOBMNEHHAsS COOTBETCTBEHHO;

o -  KOI(hAMUMEHT, YYMTbIBAOWMIA BMWSHUE Ha ONMHY  aHKEPOBKU
HanpsPKeHHOro COCTOsAHMS BeToHa M apMaTypbl U KOHCTPYKTUBHOIO peLLeHWst
areMeHTa B 30He aHKEepOBKMU.

[na HeHanpsiraeMon apmMatypbl NpU aHKepoBKe CTEepXHel nepuoanyeckoro
npodwmns ¢ NpsMbIMM KOHLLaMK (NpsiMasi aHKepoBKa) WnW rnafkoil apmaTypbl C
KptokaMn mmM netnamu 6e3  [OMOMHUTENbHLIX aHKEPYLMX YCTPOWCTB  Ans
pacTsHyTbIX CTepxHel npuHumatoT o =1,0, a ana coxartbix - & =0,75; ans
Hanpsiraemou apmaTypbl o =1,0.

[onyckaeTcs ymeHbllaTb [ASMHY aHKEPOBKW CTEpXHel HeHanpsiraemomn
apmatypbl B 3aBWCMMOCTW OT KOMMYecTBa W AuaMeTpa MorepeyHon apmarypbl,
B/OA aHKepyLMX YCTPOWCTB (MpvBapka MonepeyHor apmatypbl, 3arMb KOHLOB
CTepxXHel nepmoanyeckoro Npodmns) 1 BENUYMHbI NonepevHoro obxatusi 6eToHa B
30He aHKEPOBKU (Hanpumep, OT OMOPHON peakLnn), Ho He Gonee Yem Ha 30%.

B nio6om crnyyae cakTUydeckyto AnNMHY aHKepOBKM NPUHUMAOT He MeHee 15d;

1 200 MM, @ ANA HeHanpsaraembix CTepxHelt Takxke He meHee 0,3 fu,an .
[ns 3nemMeHToB M3 Menko3epHUCToro 6eToHa rpynnbl A Tpebyemasi pacyeTHas

BenMynHa OnNUHbl aHKepPOBKWU OO0IDKHA ObITb yBenuyeHa Ha 10d5 AnA pacTaHyToro

6eToHa v Ha 3¢ ; - anAa cxaToro.

10.3.26 Ycunve, BOCMPUHMMAEMOE aHKepyeMbiM CTepxHeM apmatypbl 2,
onpeaensioT no dopmyne

i
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an



roe f; - ANVMHA aHKepoBkM, onpegdensemas cornacHo 10.3.25, npuHumas

s eal

A
COOTHOLLEHWE =1;
As,ef

35 - paccTodHMe OT KOHLa aHKepyemMmoro CTepXHA OO0 paccMaTpuBaemoro
nonepe4vyHoro cevyeHns arnemeHTa.

10.3.27 Ha kpaiiHux cBo60AHbIX OMopax 3M1eMeHTOB AfMHa 3anycka pacTaHyTbIX
CTepxHel HeHanpsiraeMoii apMaTypbl 3a BHYTPEHHIO rpaHb CBOBOAHOI Onopbl npu

BbINOMHEHUM ycnosus & < Oy (cM. 8.1.31-8.1.35) fomkHa COCTaBMATL He MeHee

5d ;. Ecnn ykasaHHoe ycrioBue He cobniopaeTcs, ANMHY 3amycka apMaTtypbl 3a
rpaHb onopbl onpegensoT cornacHo 10.3.25.

10.3.28 lMpu ycTpoiicTBe Ha KOHLAX CTepXHEN creuuanbHbIX aHKepoB B BuAe
NNacTuH, LWaib, raek, YronkoB, BbICAXEHHbIX FONIOBOK M T.M. NIOW@Ab KOHTaKTa
aHkepa Cc 6GeTOHOM AorbKHa YOOBIETBOPATH YCIIOBMIO MPOYHOCTU GeToHa Ha
cmsiTve. Kpome TOro, npy MpOeKTMPOBaHWUM MPUBapVMBAEMbIX aHKEpPHbIX AeTanei
crnegyeT Yu4uTbiBaTb XapaKTEPUCTUKM MeTanna Mo CBapuBaemMoCcTW, a Takxe
cnocobbl 1 YCIIOBUSI CBapKK.

CoeduHeHus1 HeHarpsizaeMol apmamypbl

10.3.29 [Ins coeguvHeHUst HeHanpsiraemMoi apmaTtypbl MPUHUMAOT OAWH U3
CrneAyoLLMX TUMOB CThbIKOB:

a) CTblkv BHaxrecTky 6e3 cBapku:
C NPSIMbIMM KOHLL@MM CTEPXHEN NEPUOANYECKOTO NPOMNS;
C MPSIMbIMM KOHLIAMW CTEpXHeil C MPUBapKOW WNM yCTAHOBKOM Ha AnvHe
HaxrecTKM NonepeyYHbIX CTepPXHE(;
¢ 3arnbamm Ha KoHLax (Kpoku, nankuy, NeTnu); Npy 3ToM ANs rMagkux CTepxHen
NPUMEHSIIOT TOMbKO KPIOKM U NETN.

6) cBapHble 1 MeXaHN4YeCKue CTbIKOBblE COeAVHEHMS:

CO CBapKoW apMaTypsbl;

C MpUMEHeHVWeM cneuuanbHbIX MeXaHW4eCKMX YCTPOWUCTB (CTblIkM C
onpeccoBaHHbIMKU MydTamu, pe3bboBbIMU MydTamu 1 Ap.).

10.3.30 Crtbikn apmaTypbl BHaxnecTky (6e3 cBapku) NpUMEHsIIOT npu
CTbIKOBaHWW CTepXHel ¢ AvameTpoM paboyen apmatypbl He 6onee 40 Mm.

Ha coeavHeHnst apmaTypbl BHaxnecTKy pacnpocTpaHsaoTcs ykasannsa 10.3.22.

CTbIKM pacTAHYTOW UMW CXaToi apmaTypbl AOIKHbI UMETb ANWHY nepenycka

(HaxnecTkn) He MeHee 3Ha4YeHust ArMHbI 7, onpeaensieMoro no gopmyre

A
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rae {nen - 6azosas ArvHa aHKepoBKM, onpeaensiemas no dopmyre (10.1);

As,cai , As,gf -cm. 10.3.25;

o - KO3(PPUUMEHT, YYMTHIBAOWWMIA BMWSIHUE HAMPSIKEHHOTO COCTOSIHUS
apmartypbl, KOHCTPYKTUBHOMO peLLEHUs! SfieMEHTa B 30HE COEAUHEHVSI CTEpXHEeW,
KormyecTBa CTbIKyeMOW apmaTypbl B OQHOM CEYEHWW MO OTHOLLEHWO K obLuemy
KOrM4ecTBY apMaTypbl B 3TOM CEYEHWUW, PacCTOSHUA MeXay CTblKyembIMu
CTEPXKHAMM.

Mpy coeanHeHn apmaTypbl NEPUOAMYECKOro NPOGMIA C NPSIMbIMA KOHLLAMU, a
TaKke [nagkux CcTepxHel € Kpokamy unu netnamm 6e3  AononHUTEnNbHbLIX
aHKepyIOLLMX YCTPONCTB KOSPAMLMEHT o ANA pacTAHYTOW apMaTypbl NPUHUMAIOT
paBHbIM 1,2, a ans cxaton apmatypsl - 0,9. MNMpu aToM fOKHBI OGbITE COGMOAEHBI
cregyioLLme yCrioBus:

OTHOCWUTENbHOE KOMWYECTBO CTbIKyeMOW B OAHOM PaCYeTHOM CeYeHun
anemeHTa paboyelt pacTAHYTOW apmaTypbl MepUOAMYEcKOro NpPoduna [OIMKHO
6bITb He Bonee 50%, rmaakoi apmaTypbl (C Kptokamu Ui netnamu) - He Gonee
25%;

ycunune, BOCMPUHMMaeMoe BCeW MOMepeyHON apMaTypoi, MOCTaBlieHHON B
npegenax CTblka, AOIKHO ObiTb HE MeHee MOMOBUHbLI YCUMNS, BOCMPUHUMAEMOrO
CTbIKyeMOi B OOHOM PacCYeTHOM CEYEHUM IrieMeHTa pacTsiHyToi pabodyeit
apmartypon;

paccTosiHne Mexay CTbIKyeMbiMW paboyMMmU CTEPXHAMU apMaTypbl He JOIMKHO

npesbiwarb 4d; ;
paccTosiHue Mexdy COCEAHWMU CTbiKaMu  BHaxiecTky (Mo LLMpuHE

Xene3o6eTOHHOO 3fieMeHTa) AOIKHO BbITh He MeHee Zd; 1 He MeHee 30 MM.

B kayecTBe OAQHOrO PaCYETHOrO CEYEHUs INEMEHTa, paccMaTpuBaEMoro Ans
ONPEeAEneHnNst OTHOCUTENbHOTO KOMWYECTBa CTbIKyeMOW apmaTtypbl B OLHOM
CEYEeHUM, MPYHUMAIOT Y4acTOK 3INEMEHTa BAOMb CThIKyeMOi apmaTypbl AnMHON

13, CuuraeTcsa, 4TO CTbIKM apMaTypbl PacrofioXeHbl B OOHOM pacHeTHOM
CeYeHUN, eCIv LIeHTPbl 3TUX CTIKOB HAaXOAATCS B Npedernax AnuHbl 3TOro yyacTka.

[lonyckaeTcs yBenuMuMBaTb OTHOCMTENbHOE KONMUYECTBO CThbIKYEMOW B O4HOM
pacyeTHOM ceveHun arnemeHTa paboyen pacTsHyTo apmatypel go 100%,
npuHUMas 3HaveHue KoadpdwmumeHta = paBHbiM 2,0. [lpyu OTHOCUTENBLHOM
KOrm4yecTBe CTbIKyeMOW B OLHOM Pac4eTHOM CeYeHUW apMaTypbl NEPUOANHECKOro
npodmns 6onee 50% v rmagkon apmatypbl 6onee 25% 3HaveHus koaddmumneHTa
@ ONpeaenstoT Mo NMHERHON UHTEPTIONALIUN.

Mpy HanNMYMM AOMONHUTENBHBLIX aHKEPYIOLLMX YCTPOMCTB Ha KOHLLAX CTbIKYeMblX
cTepxHel (npvBapka nonepeyHon apmaTypsbl, 3arMba KOHLOB CThIKyEMbIX CTEPXHE
nepviognyeckoro npodmna 1 Ap.) ANMHa nepenycka CTbIKyeMblX CTEPXHeR MoXeT
6bITb YMeHbLUeHa, Ho He 6onee Yem Ha 30%.

B niobom cnyyae dakTuyeckas AnuHa nepenycka AorkHa ObiTb He MeHee

04c 1y on , He MeHee 204, 1 He MeHee 250 MM.

10.3.31 lMpu coegnHeHWn apmaTypbl C UCMONb30BaHWEM CBapKW BbIGOp TWUMOB
CBapHOTO COEAMHEHWSI M CMOCOOOB CBapku MPOM3BOAAT C y4eTOM YCroBUI
aKcnnyaTauumM KOHCTPYKLMW, CBapMBaeMoCTn cTanmm 1 TpeboBaHuin No TeXHOMNorMm
n3rotoBrieHns B cootBeTcTBumn ¢ FOCT 14098.

10.3.32 MNpun “cnonb3oBaHUM ANst CThIKOB apMaTypbl MEXaHUYECKNX YCTPONCTB B
Buge MydT (Mydptel Ha pesbbe, onpeccoBaHHble MydTbl UM T.4.) Hecywas
CNOcoBHOCTb MydITOBOrO COEAMHEHNS A0mkHa ObiTb TakoM e, YTO U CTbIKyeMbIX
CTEPXXHEN (COOTBETCTBEHHO MPU PaCTSHKEHUM UnK CxaTm). KOHUbI CTbIKyemblX
CTepXHen crepyet 3aBoauTb Ha Tpebyemyio AnvHY B MydTy, onpegensemyto
pacyeToM UM ONbITHBIM MyTEM.

Mpu rcnonb3oBaHuM Myt Ha pe3bbe formkHa GbiTe obecneveHa Tpebyemas
3aTshkka MydT AN NMkBuaauum niodra B pessbbe.

Hymble cmepxHU

10.3.33 MNpy NpUMeHeHUN rHyTOM apMaTypbl (OTrMObI, 3arMGbl KOHLLOB CTEPXHEN)
MWHUMASbHBIN AuameTp 3armba OTAENbHOTO CTEPXHS AOMKEH ObiTh TakuM, YTOObI

n3bexaTb paspylleHus UM packarnbiBaHus GeToHa BHyTpW 3aruba apMaTypHOro
CTepXHs U ero paspyLLleHusi B MecTe 3arvba.

MuHUManbHBI — AMaMeTp  OnpaBku do; AN apMaTtypbl  MPUHAMAT B

3aBUCUMOCTY OT AUameTpa CTepXHSA &; He MeHee:
[N TMafKuX CTepxHen

don = 2,5 npu ¢; <20 mm;

don =4, npu &, 220 mm;

[Ns CTepXHeN neproanyeckoro npodmns

don = 5d; npu &, <20 mm;

don =84, npu &; 220 Mm.
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[unametp onpaBkM MoXeT ObiTb Takke YCTAHOBMEH B COOTBETCTBUM C
TEXHWUYECKMM YCIIOBUAMU Ha KOHKPETHbI BUE, apMaTypsbl.

10.4 KoHCTpyMpoBaHMe OCHOBHbIX HECYLLMX
Xene306eTOHHbIX KOHCTPYKLMN

10.4.1 Tpy KOHCTPYMPOBAHUN OCHOBHBIX HECYLLMX 3IIEMEHTOB KOHCTPYKTUBHOW
CUCTEMbI (KOMOHH, CTEH, NIWUT MEepPEeKpbITUA U MOKPbITUN, yHOAMEHTHbIX NIUT)
crnepyeT cobniogatb obuwe TpeboBaHus 10.2 u 10.3 NO KOHCTPYMPOBaHWIO
ene3o00eTOHHbIX KOHCTPYKLIMIA, a TaKxe yKkasaHWsi HacTOSILLEro nogpasaena.

10.4.2 KOroHHbl apMupyloT MPOJOMbHOW, Kak MnpaBwumo, CUMMETPUYHON
apmartypoii, pacnofioXeHHON MO KOHTYPY NMOMEPeYHOro CeveHns 1, B HeobXoanMbIX
crnyyasix, BHYTPW MOMEPEYHOro CeYeHus, U MonepevHoi apMaTypon no BblCOTe
KOJTOHHbI, OXBaTbIBAOLLEN BCE NPOAOSbHbLIE CTEPXHU U PACMONIOKEHHON MO KOHTYPY
W BHYTPM NOMNEPEYHOro CeYEHMs.

KoHCTpyKuMio nonepeyHon apmatypel B npedeniax nonepeyHoro CeveHust u
MaKCUMarnbHble PacCTOSiHUA MeXay XOMyTaMu U CBSI3SIMW MO BbICOTE KOMOHHbI
crnegyeT MNpuHUMaTb TakuMuW, 4TOBbl NPefoTBPaTUTL BbIMyYMBAHUE CXaTbIX
npoaosbHbIX CTepxHeN n obecneynTs paBHOMEPHOE BOCTIPUATUE MOMEPEYHbIX CHI
M0 BbICOTE KOMOHHbI.

10.4.3 CTeHbl pekoMeHOyeTCs apMvpoBaTb, Kak MpaBuWIo, BepTUKanbHOW 1
rOPU3OHTasbHOWM apMaTypol, PacrofioKeHHOW CUMMETPUYHO Yy GOKOBBIX CTOPOH
CTeHbl, W MOMEPeYHbIMU  CBA3SMM, COEAMHAIOWMMW  BEPTUKAamnbHYIO  ©
rOpU30OHTarbHY0 apMaTypy, PacronoXeHHYI0 Yy NPOTUBOMOMOXHbLIX GOKOBbLIX CTOPOH
CTEHbI.

MakcumanbHoe paccTosiHue Mexay BepTUKamnbHbIMU U TOPU3OHTamNbHbIMU
CTEPXHAMW, @ TaKke MakCMMarnbHOe PacCTOsHUE MeXay MomnepeyHbIMU CBA3AMU
crnepyeT NpUHMMaTb TakUMK, Y4TODObI NPeaoTBPaTUTL BbiNydYMBaHWE BEpPTUKarbHbIX
CXaTblX CTEPXHEN N 06ecneunTb paBHOMEPHOE BOCTIPUATUE YCUIUIA, AEACTBYHOLLMX
B CTeHe.

10.4.4 Ha TopueBbIX y4acTkax CTeHbl MO ee BbICOTEe CrneayeT ycTaHaBrMBaTb
nonepeyHyto apmatypy B Buae 1-06pasHbix Unm 3aMKHYTbIX XOMYTOB, CO34arLLyX
Tpebyemyio aHKepOBKY KOHLIEBbIX YYaCTKOB TOPU3OHTAmbHbIX CTEPXHEN W
NPeaoXpaHsloWLMX OT BbIMyYMBaHUA TOPLIEBbIE CXaTble BepTUKanbHble CTEPXHU
CTEH.

10.4.5 VY3roBble COMpPsiKeHUs CTEH B MecTax WX nepecedeHus npu
HEBO3MOXHOCTY CKBO3HOTO MPOrycKa ropu3oHTarnbHOM apMaTypbl CTEH Yepe3 3ToT
CTbIK CriegyeT apMmupoBaTb MO BCEW BbICOTE CTeH nepecekawoummuca [1-
06pasHbIMM  XOMyTamy, OBecneuvBaloLyIMU  BOCMIPUSITUE  KOHLIEHTPUPOBAHHbBIX
FOPU3OHTamNbHLIX ~ YCUIMIA B Y3MOBbIX  COMPSDKEHUSIX  CTEH, a  Takke
NpefoXpaHSIoOLMMY BEPTUKASbHBLIE CXaTble CTEPXHU B Y3MOBbLIX COMPSHKEHUSX OT
BbiNy4MBaHWs U OBECMEYMBAIOLYIMU  aHKEPOBKY  KOHLIEBbIX  y4acTKOB
FOPU30OHTarbHBIX CTEPXHEN.

PucyHok 10.1 - AHkepoBKa ¢ nomMouibto l-06pa3Hbix geTanen
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PucyHok 10.1 - AHkepoBka ¢ nomoLLpto -06pasHbix AeTanen

10.4.6 ApmMupOBaHVWE MMWMOHOB, 3aHMMaloWMX MO CBOUM TEOMETPUHECKUM
XapakTepucTKaM MPOMEXYTOYHOE MOSIOKEHNE MeXOy CTeHaMu U KOMOHHaMmK,
NpoM3BOAAT KaK A KOMOHH MMM Kak ANt CTEH B 3aBUCMMOCTM OT COOTHOLLEHWS!
ONVHbI U LUMPWHBI MONEPEYHOTO CEYEHUS MUTTOHOB.

10.4.7 KomnyecTBO BepTUKanbHOW W FOPU3OHTamNbHOM apmaTtypbl B CTeHe
cnegyeT ycTaHaBnvMBaTb B COOTBETCTBUM C AEUCTBYIOLWMMU B CTEHE YCUMMSIMU.
Mpyn aTom pekomeHAyeTCs npedycmaTpuBaTb pPaBHOMEPHOE apMupoBaHue no
nrowaam CTeHbl C yBENUYEHNEM apMUPOBaHWKS Y TOPLIOB CTEHbI U Y NPOEMOB.

10.4.8 ApmupoBaHMe NMIOCKUX MAWT cregyeT OCYLIeCTBAATb MPOLONbHON
apmaTypon B [BYX HanpaBsrieHVsiX, pacrnoriaraeMon y HKHEeN U BepxHeWn rpaHemn
NuTbl, @ B HEOBXOAUMbIX CIlydasx (COrnacHo pacyeTy) U NonepeyHon apmaTypoi,
pacrionaraemoli y KOINOHH, CTEH W MO NroLwaam NnuTbl.



10.4.9 Ha KoOHUEeBbIX Yy4acTKax MMOCKMX MNMUT CreayeT ycTaHaBnuBaTb
nonepeyHyto apmatypy B Buae -06pasHbIX XOMyTOB, PacnonoXeHHbIX MO Kparo
nuThl, obecneymBaloLyX BOCMPUATME KPYTALWMX MOMEHTOB Yy Kpas MimTbl W
HeobXxoAnMyH aHKepPOBKY KOHLIEBBIX Y4acTKOB NMPOAONLHOM apmaTypbl.

10.4.10 Konn4ecTBO BepxHel W HWXHEN NpOAOSbHON apMatypbl B nNnuTe
nepekpbITUA  (MOKPbITWSI)  criedyeT  ycTaHaBrMBaTb B COOTBETCTBMM  C
AevicTeylowmMn - yeurmamu.  py 3TOM  pekOMeHAyeTcst ANS  HeperynsipHbiX
KOHCTPYKTMBHBIX CUCTEM C LEMbio YNpOLUEHUS apMUPOBaHWA YCTaHaBnMBaTb:
HWDKHIOK apMaTypy OfMHAKOBOW NO BCEN NOLWaAn paccMaTpuBaeMon KOHCTPYKLUK
B COOTBETCTBUM C MaKCUMarbHbIMW 3HAYEHUSMM YCUMWIA B MporneTe NnuThbl;
OCHOBHYIO BEPXHIO apMaTypy NpUHUMaTb TaKOW Xe, KaK U HIDKHIOK, a Y KOJOHH 1
CTEH yCTaHaBnMBaTb [OMOMHUTENLHYIO BEPXHIO apMaTtypy, KoTopas B CymMMme C
OCHOBHOW [A0fkHa BOCMPWHUMATL OMOPHble yCUina B nnute. [Ana perynsipHbix
KOHCTPYKTMBHBIX CUCTEM MPOAONbHYI apMaTypy PekOMeHAyeTCsl ycTaHaBMmvMBaTb
Mo HAAKOMOHHBIM WU MEXKONOHHLIM Moriocam B ABYX B3aWUMHO MePneHAVKYNSpHbIX
HanpasreHVsiX B COOTBETCTBUM C AENCTBYIOLLMMM B 9TWX MOSOCaXx yCUIMAMU.

[onyckaeTcsa ycTaHoBKa YacTu apMaTypbl MAUT B BUAE CBaPHbIX HEMPepbIBHbIX
KapKacoB B HaKOMOHHbIX Monocax NivT B ABYX HanpaBrieHusix (CKpblTble 6anku),
npy 3TOM KapKachl JOMKHbI GbITb NPONYLLEHbI CKBO3b TEO KOMOHH.

[Ins cokpalleHus pacxoda apMaTypbl MOXHO Takke PeKOMeHA0BaTb YCTaHOBKY
no Bcen nnowaauM NAUTbl HWKHEW W BepxHen apmatypbl, OTBevaroLlen
MWUHUMAnbHOMY NPOLIEHTY apMMPOBaHMS, @ Ha y4acTKax, e AeNCTBYWME yeums
NpeBbILLAIT  YCUNMSl,  BOCMPUHMMAaeMble  3TOW  apMmaTypol,  YCTaHOBKY
[OMOMHUTENbHOW  apmaTypbl, B CyMMe C  BbllUeyKa3aHHOW  apmaTypon,
BOCTpPUHMMAlOLLEN [OEeNCTBYIOLME Ha 3TUX Yy4yacTkax ycwunusi. Takonm noaxon
npuBoanT Kk Gornee CrnoXHOMY apMMPOBaHWIO MepeKpbiTui, Tpebytowemy Gornee
TLLATENBHOMO KOHTPONS apMaTypHbIX paboT.

ApmupoBaHue byHAAMEHTHbIX NMWT crnegyeT NPOW3BOAUTL  aHaNOTMYHbLIM
obpasom.

10.4.11 KoHCTpyupoBaHWe y3SioB COMpsbkeHusi Ganok C KOMoHHamu criegyet
npousBoAWTb B COOTBETCTBMM C pucyHkoMm 10.2. [lpu 3TomM Heobxoammo
npeaycMOTpeTb MOMEPEYHYI0 apMaTtypy B BWAE 3aMKHYTbIX XOMyToB wrm [1-
ob6pasHbIx AeTanev B 30He aHKepoBKM paboyen apmaTtypbl 6anku.

PucyHok 10.2 - Y3nbI conpsikeHusi 6anok ¢ KONnoHHaMu
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PucyHok 10.2 - Y3anbl conpsikeHusi 6arnok ¢ KorioHHamm

PucyHok 10.3 - Pa3melleHne onopHoN apMaTypbl B 30He nepecevyeHus
AByXx 6anok

1 | 11
)’I{HI{J_ THURETBNBIC XN r.! S

5

Y FAY

7 /

Y, - - -

7
-~ 7, -
T £
\ b \ Bmapocemencinas Gama _n'_J.
\ T i h+2h
Traanan Saarva



PucyHok 10.3 - Pa3melueHne onopHoi apmaTtypbl B 30He nepeceyveHuns AByx 6anok

10.4.12 B y3nax nepeceyeHust 6anok creqyeT ycTaHaBnMBaTh AOMOMHUTENbHYIO
nonepeyHyo apMaTypy Ans BOCMPUATUA peakuum OT BTOopocTeneHHon Ganku. B

rmaBHon 6anke aTy apmaTypy crefyeT ycTaHaBnMBaTh Ha WMpuUHe & + 2k, me & n
% - lMpWHa M BbICOTa BTOPOCTENeHHon Garnku, BO BTOpOCTENeHHoN Garnke - Ha

y4actke LMpuHOM 4/3. ApmaTypy crnegyeT ycTaHaBnuBaTb B BWOE XOMYTOB,
OXBaTbIBAIOLLMX MPOAOMLHYIO apMaTypy, - JOMNOMHUTENbHO K apMaType, Tpebyemon
M0 pacyeTy HaKMOHHbIX U NPOCTPAHCTBEHHbIX CEYEHMI.

11 TpeboBaHUA K N3roToBNEeHNO, BO3BEAEHUIO
M 3Kcnnyataumm 6eTOHHbIX U Xerne300eTOHHbIX
KOHCTPYKLUN

11.1 BeToH

11.1.1 MNopg6op cocTaBa GETOHHOW CMECUM NPOM3BOAST C LeNblo MOSyYeHust
6eToHa B KOHCTPYKLMSIX,  OTBEYalOWEro  TEXHWYECKMM  MokasaTensim,
YCTaHOBMEHHLIM B pasfene 6 U NPUHATLIM B NPOeKTe.

3a ocHoBy npu nogbope cocTtaBa 6eToHa creayeT NpYHUMaTh OrnpeaensioLLmii
AN AaHHoro Buaa 6eToHa U Ha3HaYeHUst KOHCTPYKLMM nokasaTens GeToHa. Mpu
3TOM A0IDKHbI BbITh 06ecneyeHbl 1 Apyrvie YCTaHOBIEHHbIE NPOEKTOM MoKasaTenm
kavecTBa 6eToHa.

MpoekTpoBaHve u nopbop coctaBa OeToOHHOW cMecu no Tpebyemon
npoyHocTn GeToHa crepyeT npou3BoauTb, pykoBoAcTBysick [OCT 27006, TOCT
26633.

Mpn nopbope coctaBa OETOHHOM cMecuM [OMMKHbI ObiTb oBGecneyeHb
Tpebyemble nokasaTterm kadectBa (yAo0OOyKNafblBaeMoCTb, COXPaHSEMOCTb,
HepaccnavBaeMoCTb, BO3YXOCOAEePXaHue 1 Apyrve nokasarenm).

CsoiicTBa nopgobpaHHON 6EeTOHHOW CMecu [OMkHbl COOTBETCTBOBATb
TEXHOMorM1 npomsBoAcTBa OETOHHbIX PaboT, BKIOYalOLWEN CPOKM U yCroBus
TBepAeHnst GeToHa, cnocobbl, PeXvIMbl MPUrOTOBIEHUSI U TPaHCMOPTUPOBAaHWS
6eToHHOI cMecH 1 Apyrne ocobeHHOCTM TexHomornyeckoro npotecca (COCT 7473,
[OCT 10181).

Monbop coctaBa 6ETOHHOMW cCMecw criedyeT MPOU3BOAUTL Ha OCHOBE
XapaKTepucTuK MaTepuarnos, UCMOMb3YeMbIX A1t €e NPUrOTOBIIEHNS, BKIOYAOLLMX
BAXYLLME, 3anonHuTenu, soay 1 addektmsHble nobaskn (MoaudmkaTopsl) (COCT

Mpy nopbope coctaBa GeTOHHOW cmecw crienyeT NPUMEHsTb MaTepuansl C
y4eTOM  MX  OIKOMOTMYECKOW  YWUCTOTbl  (OrpaHMveHne no  COoAepXaHuio
pagvoHyKNMAOB, PaAoHa, TOKCUYHOCTU U T.N.).

PacueT OCHOBHbIX MapameTpoB cocTaBa GETOHHOW CMecu Npou3BOAST C
MOMOLLIO 3aBUCUMOCTEW, YCTaHOBIEHHbLIX 9KCMEPUMEHTAIBHO.

Mopgbop coctaBa dmbpobeToHa crnegyeT  MNPOM3BOAWTL  COFMMacHo
npuBeAeHHbIM Bbllle TpeboBaHWSIM C y4ETOM BUAA U CBOWCTB apMUpyoLLmx dmnbp.

(MN3meHeHHas pepakuus, U3m. N 2).

11.1.2 Mpun npurotoBneHnn OeTOHHOW CMecu [omkHa ObiTb obecnedveHa
HeobxoAuMasi TOYHOCTb [03MPOBKM BXOASLLMX B GETOHHYO CMeCb MaTepuanos u
nocriegoBaTenbHOCTL KX 3arpyxerus (CI 70.13330).

MepemelwmBaHne 6eTOHHOW CMecu credyeT BbINOMHATL  Tak, 4TOObI
obecneyntb paBHOMEPHOE pacnpefeneHne KOMMOHEHTOB MO BceMy 0Gbemy
cMecu. [pofomKUTENbHOCTE NEpPEMELLMBAHUS NPUHUMAOT B COOTBETCTBUM C
VHCTPYKLMAMU NPEANPUATUIA - u3rotoButenen 6eToHo-cMecuTernbHbIX YCTaHOBOK
(3aBOAOB) UMM YCTaHaBNMBAIOT OMbITHLIM MyTEM.

11.1.3 TpaHcnopTupoBaHWe GETOHHOW CMecu CcriedyeT OCYLUeCTBIATb
cnocobamm u cpeacTBamu, obecrneymBaloLLyMM COXPaHHOCTb €€ CBOWCTB WU
UCKMIOYaloWMM  ee  paccrioeHne, a Takke 3arps3HeHue  NOCTOPOHHUMMU
maTtepvanamu. [JonyckaeTcsi BOCCTaHOBIIEHE OTAENbHbIX NoKasaTenen kadectsa
6GETOHHON CMeCU Ha MecTe YKINaaKu 3a CYET BBELAEHWS XUMUYECKUX [0OaBOK Min
MCMOSb30BaHWS TEXHOMOTMYECKMX MPUEMOB MpPU yCcroBum obecneyeHuss BCex
Apyrix Tpebyembix nokasarernen kavyecTsa.

11.1.4 Yknagky v ynnoTHeHue GeToHa criegyeT BbIMOSHATbL Takum obpasom,
4TOGbI MOXHO BbINIO rapaHTUPOBaTh B KOHCTPYKLMSX AOCTATOMHYI0 OQHOPOAHOCTL
M nnotHocTb ©GeToHa, oTBevalomx TpeboBaHUAM, NPEAYCMOTPEHHbIM ANs
paccmartpuBaemont CTpouTensHom KoHCTpykuumn (CI 70.13330).

MpyvmeHsiemble crnocobbl U pexvMbl  JOPMOBaHUS [OMKkHbI  obecneymBaTb
3a1aHHYI0 MIIOTHOCTb ¥ OAHOPOAHOCTL U YCTAHABMMBAIOTCH C Y4ETOM NokasaTernen
kayecTBa OETOHHOM cCMecu, BuAa KOHCTPYKLUMM W U3OENUs U KOHKPETHbIX
VNHXEHEPHO-Te0NIorM4ecKmX 1 NPou3BOACTBEHHbIX YCIOBUIA.

Mopsimok  GeToHVpoBaHWS  crnegyeT  ycTaHaBnMBaTb, MpeaycMaTtpuBas
pacrornoxeHve LWBOB GETOHMPOBaHWA C Y4eTOM TEXHOMNorvM BO3BEAEHWS
COOPYXEHWUSI U €ero KOHCTPYKTMBHbIX ocobeHHocTen. lMpu aToM AormkHa ObiTb
obecneveHa HeobxogumMasi MPOYHOCTb KOHTaKTa MoBepxHocTel GeToHa B LuBe
6EeTOHMPOBaHUs, @ Takke MPOYHOCTb KOHCTPYKLMM C Y4ETOM Hammuus LUBOB
6eToHNpOBaHuS.

Mpyn yknagke 6GETOHHON CMeCU MpU  MOHWXEHHBIX MOMOXUTENbHLIX U
oTpULaTenbHBbIX UM MOBbILLEHHBIX MOMOXUTENbHBIX Temnepatypax AOMkHbI OblTb
npegycMOTpeHbl  cheuuanbHble  MeporpusTus, obecneuvBatowme Tpebyemoe
KavecTBo HeToHa.
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11.1.5 TeepgeHve GeToHa cregyeT obecneumBaTb 6€3 MpUMEHEHWUsT UM C
NPUMEHEHNEM  YCKOPSIIOLLMX  TEXHOSOMMYECKMX  BO3OENCTBUA  (C MOMOLLBLO
TENMOBMAXHOCTHON 06paBGOTKN NPU HOPMarbHOM UI NOBLILLEHHOM AABMEHUN).

B 6GetoHe B npouecce TBepAeHUs crieqyeT noaaepivBaTbh pacyeTHbIN
TemnepaTypHO-BaXHOCTHbIN pexum. Mpy HeobxoanMOCTU ANs co3aaHus YCIOBUN,
obecneynBaloLLMX HapacTaHue MpPOYHOCTU OEeToHa W CHWXEHWe YCafoYHbIX
SIBMEHWA, CrefyeT MPUMEHSTb ChneuuanbHble  3aWwpTHble  MeponpusTus. B
TEXHOINOrMYeckoM npolecce TennoBoi 06paboTkM um3genuin  JomkHbl  BbITb
NPUHATBI  Mepbl MO  CHWKEHWIO TeMnepaTypHblX nepenafoB W B3aWMHbIX
nepemMeLLeHuiA Mexay onanybo4vHoi dopmoli 1 6eToHOM.

B MaccuBHbIX MOHOIMMTHBIX KOHCTPYKUMSIX crefyeT npegycMmaTpuBaTb
MEPONpUSITUSI MO YMEHBLUEHWIO BIMSHUSI  TeMNepaTypHO-BIaXHOCTHbIX  Monei
HanpspKeHU, CBSI3aHHbIX C 9K30Tepmuelrt Mnpu TBepaeHun GeToHa, Ha paboTy
KOHCTPYKLIWIA.

11.2 ApmaTypa

11.2.1 ApmaTypa, ucnonb3yemass Ans apMUMpPOBaHWsi KOHCTPYKLWRA, A0MmkHa
COOTBETCTBOBaTb MNPOEKTY W TpebGoBaHWSM COOTBETCTBYHOLMX CTaHAAPTOB.
ApMaTypa [OfKHa WMEeTb MapKMpOBKY W COOTBETCTBYOLUWME cepTudmkaTbl,
YAOCTOBEPSIOLLME €€ Ka4eCTBO.

YcrnoBus XpaHeHust apmatypbl U ee NepeBO3KM [AOSDKHbl  MCKMoYaTb
3arpsi3HeHNe, KOPPO3WOHHbIE MOPaXEHWUS, MEXaHWYeCcKMe MOBPEXOAEHUS WU
nnacTuyeckve gedopmaum, yxyaLatoLlee cuenneHme ¢ 6eToHoMm.

11.2.2 YcTtaHoBKy Bsi3aHOM apmatypbl B onanyboyHble ¢opmbl crnepyeT
npov3BoAMTbL B COOTBETCTBMM C npoekToM. [lpy 3TOoM pomkHa GbITh
npegycMoTpeHa HagexHas dwmKcauus MOMOXEeHUs apMmaTypHblX CTepXHen ¢
NMOMOLLBIO  CneumnanbHbIX — MeponpusiTuiA,  obecrneyvBarolias  HEBO3MOXHOCTb
CMeLLEeHVst apMaTypbl B MpoLiecce ee YyCTaHOBKU U HETOHMPOBaHNS KOHCTPYKLUK.

11.2.3 OTKNOHEHUs1 OT NPOEKTHOrO MOMOXEHUs1 apMaTypbl Npy ee YyCTaHOBKE He
[OIMKHbBI MPEeBbILLAaTb AOMYCTUMbIX 3HaYeHUI, ycTaHoBneHHbIX CI 70.13330.

11.24 CeapHble apmaTypHble usgenus (CeTKW, Kkapkacbl) criegyet
M3roTaBnMBaTh C MOMOLLBIO KOHTAKTHO-TOYEYHOWM CBApPKW MMM UHbIMK criocoGamu,
obecneynBatoLymMm  Tpebyemylo MPOYHOCTb CBAapPHOTO  COEOMHEHUS U He
[ONYCKaLWMMM  CHIDKEHUSI MPOYHOCTU COELUHSIEMbIX apMaTypHbIX 3NEMEHTOB
(COCT 14098, FOCT 10922).

YCTaHOBKY CBapHbIX apMaTypHbIX u3genuii B onanybouHble dopmbl cregyeT
npou3BoAMTb B COOTBETCTBMM C npoekToM. [lpy 3ToM pomkHa  GbiTh
npegycMoTpeHa HagexHas dwvKcauusi NONOKEeHWs apMaTypHbIX W3genuii ¢
MOMOLUBIO  CMEeUManbHbIX  MEPONPUSTUA, 0GECNEYMBaIOLLMX  HEBO3MOXHOCTb
CMeLLEHWs1 apMaTypHbIX U34ENUI B NPOLLEcce YCTaHOBKU U GETOHMPOBaHMS.

OTKIIOHEHUS OT MPOEKTHOrO MOMOXEHUS apMaTypHbIX W3AEnuiA npu  ux
YCTaHOBKE HE [OIDKHbI MPEBbLILATL AOMYCTUMbIX 3HAYEHWH, YCTaHOBMeHHbIX CI1
70.13330.

11.2.5 3arnb apmaTypHbIXx CTepxHen crneayeT OCYLECTBATb C MOMOLLBIO
crneuuarnbHbIX OnpaBok, obecnevnBaloLLMX HeobXxoAuMble 3HauveHust paguyca
KPVBU3HbI.

11.2.6 CBapHble CTbIkM apMaTypbl BbIMOSHSIOT C NMOMOLLBHO KOHTaKTHOW, AyroBOn
WM BaHHON cBapku. [lpumeHsiembli cnocob cBapkuM AorkeH obecneuvBaTb
HeobXoAMMYI0 MPOYHOCTb CBAPHOTO COEAMHEHUS, a Takke MPOYHOCTb W
nedopMaTUBHOCTb MPUMbIKAIOLLMX K CBAPHOMY COEAMHEHMIO YHaCTKOB apMaTypHbIX
CTEPXHEN.

11.2.7 MexaHuyeckne coefvHeHusi (CTbIkM) apMaTypbl criedyeT BbIMOMHSATH C
MOMOLLBI  OMNPECCOBaHHbIX W pPe3b6oBbIX MydT. [MPOYHOCTL MEexaHU4ecKoro
COefIMHEHUs1 PacTsHYTOW apmaTypbl OOIpkHa OblTb TaKoW e, YTO U CTbIKYyeMbIX
CTEepXHEN.

11.2.8 lMpu HaTsHKeHUM apMaTypbl Ha yNopbl UnNu 3aTBepAeBLLMA 6ETOH AOMKHbI
6biTb  0BecneveHbl YCTaHOBMEHHblE B NPOEKTE KOHTPOrMpyemble 3Ha4eHWst
npeaBapuTENbHOrO HanpskeHUs B Npeaenax AonycKaemblX 3Ha4YEHWA OTKIOHEHWIA,
YCTaHOBMEHHbIX HOPMATUBHLIMW [OKYMEHTaMM Unn crneuuanbHbIMy TpeboBaHnsaMU.

Mpu oTnycke HaTsHKeHWA apmaTypbl criedyeT obecneyvBaTth NMaBHyo nepefavy
npeaBapuTENbHOrO HaNpsiXeHWst Ha GETOH.

11.2.9 W3roToBneHMe © KOHCTPYMPOBAHWE MEXaHUYECKUX COeAVHEHWN
apmatypbl, @ Takxe KOHCTPYMpOBaHWE W MNPOEKTUPOBaHME erne306eTOHHbIX
KOHCTPYKLWA C MEXaHWYEeCKUMU COeAMHEHUSMI apMaTypbl CriefyeT BbiNOSHAT B
COOTBETCTBUMN C yKa3aHWUSIMN Npunoxexns M.

(BBeageH pononHutensHo, Mam. N 3).

11.3 Onany6ka
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11.3.1 Onanybka (onanybouyHble ¢OpMbl) OOMKHA BbINOMHATL CriedyoLye
OCHOBHble  byHKUMW: npuaaTb OeTOHy NPOEKTHYI0 opMy  KOHCTPYKLWK,
obecneuntb Tpebyembli BWA BHELLHEA MOBEPXHOCTM GeToHa, noadepxvBaTb
KOHCTPYKLMIO TMoKa oHa He HabepeT pacnanyGoYHyld MPOYHOCTb U, MpuU
HEoBX0AUMOCTU, CIYUTb YNOPOM MpY HATSHKEHUN apMaTypbl.

Mpn M3roTOBMNEHWUM KOHCTPYKLMIA MPUMEHSIIOT MHBEHTAPHYIO U creuuarnbHyto,

nepecTaBHyl0 M nepeaBwxHylo onanybky (FOCT 52085, TOCT 520861, TOCT
25781).

1) BeposTHo owmbGka opurvHana. CrnegyeT uutate: TOCT P 52085, TOCT P
52086. - MpumeydaHune nsrotoButens 6asbl AaHHbIX.

OnanybKy 1 ee KpenneHus criefyeT NpOeKTUpOBaTb W M3rOTaBMMBATbL TaKUM
06pa3om, YTOObI OHM MOIMM BOCMPUHSTL HarpyskW, BO3HMKalOWWMe B npouecce
npov3soacTBa paboT, NO3BOMSNN KOHCTPYKLUSIM cBOBOAHO AechopMmupoBaThes U
obecneynBanu cobniogeHue JONycKoB B Npeaernax, YyCTaHOBMEHHbIX ANs AaHHON
KOHCTPYKLIAW NI COOPYXKEHUS.

Onanybka W KpenneHusi OOSMKHbI COOTBETCTBOBATb MNPUHSATHEIM crnocobam
yKnagku W YNnoTHeHUss GETOHHOW CMecW, YCroBWSIM  MPEABapUTENbLHOTO
HanpspkeHus, TBepaeHns 6eToHa u TennoBol 06paboTKu.

CbemHyto onany6Ky crieayeT NPpoeKTUpoBaTh U U3roTaBfMBaTh Takum o6pa3oMm,
4yT0bbI BbINa obecneveHa pacnanybka KOHCTPYKL MM 6e3 noBpexaeHns 6eToHa.

Pacnanybky KOHCTpyKUun cregyeT npousBOAUTbL nocrie Habopa 6GeToHoMm
pacnanybo4HO NPOYHOCTK.

HecbemHyto onanybky criegyer npoekTMpoBaTb Kak COCTaBHYIO 4acTb
KOHCTPYKLWW.

11.4 BeTOHHbIE U XXene306eTOHHble KOHCTPYKLMU

11.4.1 N3roToBneHne BGETOHHbIX WU >ene30beTOHHbIX KOHCTPYKLWIA BKMovaeT
onanyboyHble, apMaTypHble U GETOHHbIE paboTbl, MPOBOAUMbIE B COOTBETCTBUN C
ykasaHuamun 11.1, 11.2 1 11.3.

[oTOBble KOHCTPYKUWMW [OMKHbI OTBevaTb TpeboBaHusimM npoekta u [OCT
13015. OTKMOHEHUs1 TeOMETPUYECKUX pPa3MepoB [AOMKHbI  yKnaablBaTbCs B
npegenax AonycKoB, YCTAHOBIEHHbIX A5 AAHHON KOHCTPYKLUM.

1142 B OETOHHbIX W Xene300eTOHHbIX KOHCTPYKUMSIX K Hayany ux
akcnnyartauum dakTuieckas NpoYHOCTb 6eToHa AormkHa ObiTh He Hke Tpebyemoi
npoyHocTH 6eToHa, yCTaHOBNEHHON B MPOEKTE.

B cOOpHbIX GETOHHbIX W Xene3obeTOHHbIX KOHCTPYKUUAX AoimkHa ObiTb
obecneyeHa ycTaHOBIIEHHAA NMPOEKTOM OTMYCKHasi MPOYHOCTb GeTOHa (MPOYHOCTL
6eToHa npu OTMpaBKe KOHCTPYKUMWM noTpebutento), a Ans npefHanpsiKeHHbIX
KOHCTPYKLWI - yCTaHOBIEHHasi NPOEKTOM NepeaaTovHasi NPOYHOCTh (MPOYHOCTH
6eToHa Npu OTNyCKe HaTsKeHUst apMaTypbl).

B MOHOMMTHBIX KOHCTPYKUMSIX AorpkHa ObiTb obecneyeHa pacnanyboyHas
npo4yHocTb 6eToHa B YCTAHOBMEHHOM MPOEKTOM BO3pacTe (Mpu CHATUM Hecyluen
onany6ku).

11.4.3 MNoabem KOHCTPYKLUIA criefyeT OCYLLECTBATb C MOMOLLLIO creumanbHbIX
YCTPOMCTB (MOHT&XHbIX NETeNb W APYrMX NPUCMOCOBNEeHW), npeayCcMOTPeHHbIX
npoektom. [lpn aToM pomkHbl  6bITb  OBecneyeHbl ycroBus  nogbema,
UCKMIoYaloWme — paspylleHue,  MOoTepl  YCTOMYMBOCTM,  OMPOKWAbIBaHME,
packayvBaH1e 1 BpaLLeHNe KOHCTPYKL K.

11.4.4 YcnoBus TPaHCMOPTUPOBKW, CKMaAMPOBaHUA N XPaHEHWUS KOHCTPYKLWIA
[OSDKHBI OTBEYaTb YKasaHuaM, npuBedeHHbIM B npoekTe. Mpy 3TomM AorkHa 6bITb
obecneyeHa COXPaHHOCTb KOHCTPYKLMW, MOBEPXHOCTe 6eToHa, BbINYyCKOB
apmaTypbl U MOHTaXHbIX NETESb OT NOBPEXEHNA.

11.4.5 Bo3BeaeHvne 34aHUA U COOPYXXEHWU U3 COOPHBIX 3MEMEHTOB crieayet
npou3BoAMTb B COOTBETCTBMM C MPOEKTOM npousBodcTBa paboT, B KOTOPOM
OOIkHbl BbITb NMPEeAyCMOTPEHbI NMOCNeA0BaTENbHOCTb YCTAHOBKN KOHCTPYKLUMA W
MeponpusTus, obecneymBatoLme Tpebyemyio TOYHOCTb YCTaHOBKM,
NPOCTPAHCTBEHHYID ~ HEM3MEHSIEeMOCTb  KOHCTPYKUM B npouecce WX
YKPYMHATENbHON COOPKM U YCTAHOBKM B MPOEKTHOE MOSIOXEHMe, YCTOMYMBOCTb
KOHCTPYKUWIA M YacTeil 34aHUS UMM COOPYXEHWs B rMpolLiecce BO3BeAeHUs,
6e3onacHble ycroBusi Tpyaa.

Mpn BO3BEAEHUM 3[AHUA U COOPYXKEHWIA M3 MOHONMTHOro GeToHa criegyet
npegycMaTpuBaTh MocriefoBaTerlbHOCTW B6EeTOHUPOBaHUS KOHCTPYKLIWIA, CHATUSE U
nepecTaHoBKu onanybku, obecrneyvBalolLme MPOYHOCTb, TPELWHOCTOMKOCTb W
XEeCTKOCTb KOHCTPYKLUMA B mnpouecce Bo3BedeHus. Kpome atoro crnepyet
npegycMaTpuBaTb MeponpusaTUS (KOHCTPYKTVBHbIE W TEeXHOMorn4eckue, a npu
HeoGXOAMMOCTM - BbIMOMHEHWE pacyeTa), OrpaHuuMBaloLme obpasoBaHue WU
pPasBUTUE TEXHOMOMMYECKUX TPELLMH.

OTKIOHEHNS KOHCTPYKLWA OT NPOEKTHOrO MOSOXEHWSI HE AOIDKHbI NPeBblLLaTh
OOMYCTUMBIX 3HAYEHUN, YCTAHOBMEHHbIX A COOTBETCTBYIOLMX KOHCTPYKLMIA
(konoHH, 6arnok, NuT) 3aaHuin n coopyeHun (CI 70.13330).
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11.4.6 KoHCTpykuun cregyeT cogepxaTb TakMm o06pa3oM, 4ToObl OHU
BbIMOMHSAMM CBOE HasHayeHve, NpegycMOTPEHHoe B MNpoekTe, 3a BeCb
YCTaHOBMEHHBI CPOK CryxObl 3A4aHWst unu coopyxeHns. Heobxoanmo cobnoaatb
pexuM 3KcnnyaTauum GETOHHbIX U kKere306eTOHHbIX KOHCTPYKLUUA 3OaHuid 1
COOPYXXEHWUI, WCKIoYaroLLpiA CHWKEHVE nx HecyLien crnocoBHocTy,
9KCMnyaTauMoHHOW  MPUrOAHOCTM W [ONMTOBEYHOCTW  BCNEACTBUE  TPYyDObIX
HapyLLEeHW A HOPMUPYEeMbIX YCIOBWIA 3KCNMyaTauun (neperpyska KOHCTPYKLUMA,
HecobrnofjleHne CpoKOB MNPOBEEHUst MIaHOBO-NpeaynpeanTenbHbIX PEMOHTOB,
NoBbILLEHWE arpeccuBHOCTWM cpedbl M T.n.). Ecnv B npouecce akcnnyatauum
oBHapyXeHbl NOBPEXOEHUS KOHCTPYKLIUIA, KOTOpble MOTYT Bbl3BaTb CHUXEHUE ee
6e30nacHOCT 1 NPenATCTBOBATL e€e HopMasibHOMY (DYHKLIVMOHMPOBaHWIO, cneayeT
BbINOMHUTL MEPONPUATUSI, NMPeayCMOTPEHHbIE B pasaene 12.

11.5 KoHTponb kavyecTBa

11.5.1 KoHTponb kavyecTBa KOHCTPYKLUA AOIDKEH yCTaHaBMMBaTb COOTBETCTBUE
TEXHUYECKUX  MoKa3aTenei  KOHCTPYKLWUA  (reOMeTpuyecknx  pa3mepos,
NPOYHOCTHbIX Noka3aTternen 6eToHa 1 apmaTypbl, MPOYHOCTU, TPELLWMHOCTOMKOCTA 1
0eopMaTMBHOCTM  KOHCTPYKLMM)  MPU  UX  W3TOTOBMEHWW, BO3BEAEHWM W
KCNMyaTauun, a Takke NnapameTpoB TEXHONOTMYECKUX PEXVIMOB MPOW3BOACTBA

riokasarensam, yKaszaHHbIM B MPOeKTe, HOPMAaTMBHbLIX OoKymeHTax (CI 48.13301),
FOCT 13015).

1)  BepositHo owwmbka opurvHana. Criegyet wuutatb: CM48.13330. -
MpumeyaHmre narotoBuTerns 6asbl AaHHBIX.

CnocoBbl KOHTPOMNA KayecTBa (MpaBuiia KOHTPOSs, MEeTOAbl UCMbITaHui)
pernameHTUpyloTCs  COOTBETCTBYIOUMMU  CTaHAApTaMum UM TEXHUYECKUMM
ycriosusmMM.

11.5.2 [Ona obecneyeHnss TpeGoBaHUiA, NpeabsBrAsSEMbIX K OGETOHHbIM U
Xene3oBbeToHHbIM KOHCTPYKUUAM, cregyeT MpOM3BOAUTL KOHTPOSb KavecTBa
npoayKuMW, BKMoYalowmii B cebs BXOAHOW, ONepauuvoHHbIA, NPUEMOYHBIA 1
9KCMnyaTaLOHHbIA KOHTPOrb.

11.5.3 KoHTponb npoyHocTM 6eToHa cregyeT NpoBOAWTH MO pe3ynbTaTam
ucnblTaHUst NGO cneumanbHO U3FOTOBIIEHHLIX UM OTOGPaHHBIX U3 KOHCTPYKLUN
KOHTpPOmMbHbIX obpa3yoB no[OCT 10180, IOCT 28570 mmbo metogamm
HepaspyLuatoLLero koHTponst no FTOCT 17624, TOCT 22690.

[na MOHOMUTHBIX KOHCTPYKUWM criegyeT MpOBOAUTL CMOWHOW KOHTPOMb
npoYHoCTN BETOHa HepaspyLLaLLyMKM MeTodaMu, ¢ 06a3aTeNbHbIM NOCTPOEHNEM
rpagyvpoBOYHbIX 3aBUCUMMOCTER. B MckmounTenbHbIX criyyasix (npy oTCyTCTBUM
[0CTyNa K KOHCTPYKLMSIM) [0MyCcKaeTCs NpoBeAeHne KOHTPOMs NpoYHocTu 6eToHa
MOHOMNMUTHBIX KOHCTPYKLIWIA MO KOHTPOSbHLIM 06pasLiam, U3roTOBMEHHbIM Ha MecTe
yKnagkn GETOHHOW CMECU M TBEPAEBLUMM B YCMOBUSIX, MWOEHTUYHBLIX TBEPOEHUIO
6eToHa B KOHCTPYKLUAX.

OueHKy npoyHocTv 6eToHa cregyeT NPOBOAMTL CTATUCTUHECKUMU METOAaMU
no FOCT 18105 ¢ y4yeToM dhakTU4eCKo 0OgHOPOAHOCTH BeToHa no npoYHocTw. Mpn
KOHTpOrie MpOYHOCTM GEeToHa Hepaspywalowymy MeTofamum  OLHOPOAHOCTb
NpoYyHocTN GeToHa OnpeaensT € y4eTOM  MOTPELUHOCTU  NMPUMEHSIEMbIX
HepaspyLLaLLWX METOAOB ONpeAerneHns NPoYHOCTM GeToHa.

MpvmeHeHne HecTaTUCTUYECKUMX METOZOB KOHTpONs npovHocTn 6eToHa
[OMyCKaeTcs AN €AMHUYHBIX  KOHCTPYKUMIA WM B HadanbHbll - nepuog
Nnpou3BOACTBA, MMM MPU MPUMEHEHUN HEPa3pyLLAOWLMX METOAOB OnpeaeneHust
NpoYyHoCcTN 6GeToHa C MCMOMb30BaHWEM YHUBEpCalrbHbIX 3aBUCMMOCTEN C WX
NpVBSA3KON K BETOHY KOHTponMpyemoi napTum 6e3 noCcTPOeHWs rpagyMpOBOYHBLIX
3aBMCUMOCTEN, a Takxe, B UCKIIOUUTESbHBLIX Cry4asix, Npy KOHTPOSE MPOYHOCTU
6eTOHa MOHOIMTHBIX KOHCTPYKLWIA MO KOHTPONbHBIM 06pa3sLam, U3roTOBNEHHLIM Ha
cTpouTensHon nnowaake no FOCT 18105.

11.5.4 KOHTpOnb MOPO30CTOWKOCTW, BOAOHEMNPOHULAEMOCTU W NIIOTHOCTU
6eTtoHa cnegyet npoussoauTb no FOCT 10060; MOCT 12730-5; TOCT 12730.1;
FOCT 27005.

(N3meHeHHast pepakumsi, Mam. N 2).
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11.5.5 KoHTporb nokasatenen kadecTBa apmaTtypbl (BXOLHOW KOHTPOb)
crnepyeT NPOU3BOAUTL B COOTBETCTBUM C TpeHOBaHUSIMM CTaHAapTOB Ha apMaTypy
1 HOPM 0CPOPMITIEHUS! aKTOB OLIEHKW KayeCTBa Xene3obeTOHHbIX U3Aerni.

KoHTporb kayecTBa cBapouHbiX paboT npousBoasT cornacHo CIM 70.13330,
[OCT 10922, OCT 23858.

KoHTporb Ka4yecTBa MexaHU4eCKNX COeAMHEHWI apMaTypbl NPOBOAST COrNacHo
CI170.13330 n ykazaHuam 11.5.5.1-11.5.5.6.

(N3meHeHHas pepakuus, U3m. N 3).

11.56.5.1 TMpu npousBoacTBe paboT C MEXaHW4YecKUMM COeaUHEHUAMU
apmMaTypbl He06X0AMMO NPOBOAUTL CrieyHoLLye BUAbI KOHTPONS:

- BXOAHOW KOHTPOSb COEAUHUTESbHBIX MyddT 1 060pyA0BaHNS;

- TEKYLLMIA KOHTPOIb B NPOLIeCcCe NPOM3BOACTBA COEAUHEHWIA (OnepaLiMoHHbIN 1
NPUEMOYHbIN);

- CEPTUGMKALIMOHHDBIN KOHTPOb.

11.5.5.2 Kaxxgaa mydra 1 koHTpramka AOrmKHbl UMETb 3aBOACKYI0 MapKUPOBKY,
B KOTOpon B obsizaTensHOM nopsigke  [OMkHbl  ObITb  yKasaHbl:  Tun
COeAuHUTENbHOrO  afneMeHTa  (06o3HayYeHWe WM CoKpalleHue), AuameTp
COeAMHSIEMbIX CTEPXHEN 1 HOMEpP NapTUM NN 3HaK NPeAnpPUSATUS-NPON3BOAUTENS.

YkasaHHyl0 MapKMpPOBKY HAHOCAT Ha KaXayl COeAMHUTENbHY0 MydTy
cnocobamu, obecrneqnBaoLyIMM ee COXPaHHOCTb 40 MOMEHTa ee UCMOoNb30BaHus,
[OMyCKaeTCs HaHOCWTb MapKUPOBKY HECMbIBAEMOWN KPaCKOW, 3MEKTPOMArHUTHbLIM
YAAPHO-TOYEYHbIM METOAOM, HEMpPEepbIBHLIM MPOYEpYVBaHNEM TBEPAOCMNIaBHON
Mrnon nm apyrmmmn cnocobamu B cootsetctaum ¢ FTOCT 7566.

11.5.5.3 [ns KOHTPONs 3aTsKKU MEXaHW4YeCKMX COeAWHEHWn Heobxoaumo
vcnonb3oBaTb AuHamomeTtpuieckue krntoun no FOCT 33530, koTopble AOSDKHbI
NPOXOAUTL  eXeroAHyto KanubpoBky. Ycunue 3aTsaxkum MydT W KOHTpraek
pe3bboBbIX COeAMHEHUA MPOBEPSIIOT KOHTPOMNbHOM 3aTshkkon He MeHee 10%
CoefMHEHUIN KOHTpOIMpyeMoli NnapTuu. MNapTus COEAUHEHWI He [OMKHa NpeBbILLaTh
500 .

[nuHa Kknoya, NPUMEHAEMOro ANs  3aTSMKM  MeXaHU4eCKUX COEAUHEHWN,
[orkHa 6bITb, M, He MeHee:

- 0,3 - ans apmatypel AnameTpom 12-18 mm;

- 0,5 - onga apmatypbl Agametpom 20-28 mm;

- 0,7 - ans apmatypbl AuameTpom 32-40 Mm.

3HaveHve 3aTsxKN pe3bboBbIX COeANHEHWUI AOIDKHO ObiTh HE MEHee 3HaYeHui
no Tabnvue 11.1.

Tabrmua 11.1

HavmeHoBaHune MokasaTenb 3Ha4YeHus
3Ha4YeHnda

[unametp 12 ||14 |[16 |18 |[[20 (|22 |25 |28 |32 |36 |40
apmaTypHoro
CTEPXHSI, MM

MuHMManbHbINR 30 |65 ||95 [[120 || 145 || 175 || 200 || 215 |[240 || 265 || 280
MOMEHT
3aTsHkkn, H'm

11.5.5.4 YannHeHne mMydtbl ONnpeccoBaHHOrO COEAMHEHUSI MOCTe ONpPecCOBKU
[OOIDKHO  COOTBETCTBOBaTb  TpeboBaHMsAM  HOPMaTWMBHbIX — [OKYMEHTOB  Ha
coeanHeHus. Mpn OTCYTCTBUM OaHHOrO TPebOBaHWSA 3HaYeHue KOHTPOrMpyemoro
YAJMHEHNS JOMKHO COCTaBNATb He MeHee 8% nepBoHavanbHOM AnvHbL MydiTbl.

11.5.5.5 [Ana 3awmtbl pe3bbbl MydT 1 CTepxHe OT aTMOCepHbIX 0CaKoB,
3arpsi3HeHnss GETOHOM U MeXaHWYecKMX MOBPEXOEHU HeoBXoaAWMO NPUMEHSATH
cneuvanbHble 3alyTHble 3arfylwkyM W MracTMaccoBble WnM - MeTannmyeckve
konnayku. Konnayky HageBatloT Ha Topew, CTepXHsS cpaly nocre Hape3ku pe3bObl.
3arnywkn u3 MydT yaansloT HenocpeACTBEHHO Nepen BKPYYVMBaHMEM B HUX
apmaTypHbIX CTepxHei. Yka3aHHble 3alMTHble CpeAcTBa MNPUMEHSIOT  Ha
NOATrOTOBMIEHHON apmaTtype, TPaHCMOPTUPYEMON N NOAaBaeMOW Ha CTPOUTENbHYHO
nrowaaKy, a Takxe Ha Bbiyckax apmaTypbl.

11.5.5.6 K nogrotoBke KOHLOB apmaTtypbl M €€ CTbIKOBaHWIO C MOMOLLbIO
MeXaHWYEeCKUX COEAUHEHWI AOMYyCKaeTCsl TOMbKO aTTeCTOBaHHbIA Ha 3TW BUAbI
paboT nepcoHar.

11.5.5.1-11.5.5.6 (BBeaeHb! gononHutensHo, U3m. N 3).

11.5.6 OueHKy npurogHoOCTM COOPHBLIX KOHCTPYKUMIA MO  MPOYHOCTMH,
TPELWMHOCTONKOCTM U AedopMaTUBHOCTU  (3KCMyaTauWoOHHOW  NPUroQHOCTM)
cnepyeT npou3BoauTb cornacHo TOCT 8829 nytem npoBHOro HarpyxeHus
KOHCTPYKLMN  KOHTPOMbHOW Harpy3ko wnum nyteMm BblIGOPOYHOrO MCMbITaHWS
HarpyxeHvem [0 paspylleHust oTAenbHbIX COOPHbIX U3LAEnWiA, B3STbIX U3 MapTum
OHOTUMHBIX KOHCTPYKUMA. OLEHKY NPUroAHOCTM KOHCTPYKLMM MOXHO Takxe
npov3BOAMTL Ha OCHOBE pe3ynbTaToB KOHTPOMS  KOMMMEKca  eAMHUYHbLIX
nokasarenen (AN COOPHbIX U MOHOMUTHBIX KOHCTPYKLIMIA), XapaKTepu3yHLLmX
NpoYHOCTb GETOHA, TOMLLWHY 3aLLMTHOTO CII0S, FEOMETPUYECKME Pa3Mepbl CEYEHWIA
N KOHCTPYKLMA, pacnoniokeHne apmaTypbl U MPOYHOCTb CBapHbIX COEAMHEHWIA,
AvameTp 1 MexaHu4yeckume CBOWCTBa apMaTypbl, OCHOBHbIE pa3Mepbl apMaTypHbIX
n3Oermin 1 BEMUUUHY HaTSHXKEHUS apmatypbl, Mofydaembix B MPOLECCe BXOOHOrO,
onepaLoHHOTO Y MPUEMOYHOTO KOHTPOIS.
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11.5.7 Tpuemky OGETOHHbIX U >Xene300ETOHHbIX KOHCTPYKUWIA Mocne ux
BO3BEAEHUS1 CreayeT OCYLECTBMATb MyTeM YCTaHOBMEHWS COOTBETCTBUS
BbINOSHEHHO KOHCTPYKLMKM npoekTy (CI 70.13330).

Mpriemky CBOPHBIX GETOHHBLIX W Kene3oOEeTOHHbIX W3AENUIA U KOHCTPYKLMIA
cnepyeT ocywecTBnsTe no CIM130.13330 u TOCT 13015.

12 TpeboBaHUA K BOCCTAaHOBNEHUIO U
YCUIEHUIO Xene306eTOHHbIX KOHCTPYKLUN

12.1 O6wme nonoxeHus

BoccTaHOBNEHNE U yCWUNEHWE KENe300ETOHHbIX KOHCTPYKLUMA — criefyet
NpOM3BOAMTL Ha OCHOBE PE3YNETaTOB WX HAaTYpPHOro 0GCriefoBaHwsi, MOBEPOYHOTO
pacyeTa, pacyeTa 1 KOHCTPYMPOBAHUS YCUIMBAEMbIX KOHCTPYKLIWNA.

12.2 HatypHble 06cnenoBaHnsa KOHCTPYKLMA

[MyTeM HaTypHbIX OGCrefoBaHWii B 3aBMCUMOCTM OT KOHKPETHOW 3ajauun
[OIDKHBI ObITh YCTAHOBMEHBI: COCTOSIHNE KOHCTPYKLIMW, reOMeTpUYeckune pasmepbl
KOHCTPYKLUIA, apMUpOBaHWe KOHCTPYKLMIA, MPOYHOCTb 6eToHa, BMA W Knacc
apmartypbl 1 ee CoCTosiHUE, NPOrMbbl KOHCTPYKLWI, LUMPUHA PACKPbITUS TPELLWH, UX
ONMHA W pacrnorioxeHue, pasmepbl W xapakTep [AedeKTOB W MOBPEXOeHWN,
Harpysku, cTatmyeckas cxema KOHCTPYKLIWIA.

12.3 NoBepoyHble pacyeTbl KOHCTPYKLUN

12.3.1 TloBepoyHble pacyeTbl CYLIECTBYIOLMX KOHCTPYKUWA  creayeT
npou3BOAWTb MPU  M3MEHEHUM [EWCTBYIOLMX Ha HUX Harpysok, YCroBwii
aKcnnyatauum 1 06 beMHO-NIAHMPOBOYHBIX PELIEHW, a Takke Mpu oBGHapyXeHun
cepbe3HbiX AedeKTOB M MOBPEXOEHUN B KOHCTPYKLIMAX.

Ha ocHoBe noBepoYHbIX pac4yeToB ycTaHaBMMBAKOT NPUrOAHOCTb KOHCTPYKLMIA
K akcnnyarauum, HeobxoauMocCTb nx ycunenus, HeobXxoaMMoCTb

3KC|'|J'IyaTaLI,I/IOHHOI7I Harpy3KV|1) U NONHYK HENPUroaHOCTb KOHCprKLI,I/IVI.

1) TekcT AOKyMEHTa COOTBETCTBYET opuruHary. - pymeyaHue M3roToBuTess
6a3bl AaHHbIX.

12.3.2 MNoBepoyHble pacyeTbl HeO6XOANMO NPOM3BOANUTEL HA OCHOBE NMPOEKTHBIX
MaTepuaroB, [aHHbIX MO W3TOTOBMEHWIO W BO3BEOEHWMIO KOHCTPYKLMA, a Takxe
pesynbTaToB HaTypHbIX 06CNeaoBaHWA.

PacyeTHble cxembl Npu nNpoBeOEHWM MOBEPOYHbIX pacyeToB creayeT
NpUHMMaTbL C Y4E€TOM YCTaHOBMEHHbIX (PaKTUHECKUX reoMeTpUYEecKnX pas3mMepos,
PaKTUYECKOTO COEAMHEHUS] W  B3aMMOAENCTBUS KOHCTPYKLUMA U 3MEMEHTOB
KOHCTPYKLWI, BbISIBNIEHHBLIX OTKITOHEHWIA NPY MOHTaMXe.

12.3.3 MNoBepoyHble pacyeTbl creqyeT NPou3BOAUTL MO HECYLLEl CnocobHoCTH,
nedopMaLmsm 1 TPELWMHOCTONKOCTH. [lonyckaeTcs He NPou3BOAWTL MOBEPOYHbIE
pacyeTbl MO 3KCMMyaTaLMOHHON MPUrOAHOCTM, €CNM MEepeMeLLeHNst U LLMpUHa
packpbITUSl  TPeWWH B CYLUECTBYIOLMX KOHCTPYKUMSIX NpU  MakCumarbHbIX
aKTUYECKMX Harpyskax He MpeBOCXOAAT AOMYCTUMbIX 3HA4YEeHU, a ycunmsa B
CeYeHUsIX ANIEMEHTOB OT BO3MOXHbIX HArpy3oK He NPEBbILLAT 3HAYEHUA YCUnuin ot
PaKTUYECKN OENCTBYIOLLMX HArpy30K.

12.3.4 PacyeTHble 3Ha4YeHUs1 XapaKTepucTuk BeToHa MpuHUMaloT no Tabnuue
6.8 B 3aBMCMMOCTU OT kracca 6eToHa, ykasaHHOrO B MPOEKTEe, WIM YCIIOBHOIO
knacca 6eToHa, OMNpPeaensieMoro C MOMOLLbI MEePEBOAHbIX KOAMLNEHTOB,
obecneymBaloLyX IKBUBAMNEHTHYID MPOYHOCTb MO (haKTUYECKON cpeaHew
npoyHocTM GeToHa, Momny4YeHHoW MO  UCMbITaHWsM  ©GeToHa  meTodamu
HepaspyLUaloLLEero KOHTPOMsSt UMM MO UCHMbITaHUSIM OTOOPaHHbIX M3 KOHCTPYKLUM
obpasuos.

12.3.5 PacyeTHble 3HaYeHVst XapakTePUCTVK apMaTypbl MPUHUMAIOT Mo Tabnue

6.81) B 3@BMCMMOCTYM OT Kracca apMaTypbl, YKa3aHHOro B MPOEKTE, UI1 YCIOBHOMO
Kracca apmMaTtypbl, ONpefernsieMoro C MOMOLLbI MEPEBOAHBIX KOI(ULNEHTOB,
o6GecrneymBaloLLX IKBUBANEHTHYIO MPOYHOCTL MO (PAKTUYECKUM  3HAYEHUsIM
cpeaHel MpOYHOCTV apmaTypbl, MOMyYEHHON MO AaHHLIM MCMbITaHUi 06pasLoB
apmMaTypbl, 0TOGPaHHbIX 13 06CneayeMbIX KOHCTPYKLUIA.

1) TekcT AOKYMEHTa COOTBETCTBYET opuruHary. - lMpymeyaHue M3roToBuTess
6a3bl AaHHbIX.

Mpu OTCYTCTBMM MPOEKTHbIX AAHHLIX W HEBO3MOXHOCTKM OTGOpa 06pasLoB
[lonyckaeTcs knacc apmarypbl ycTaHaeBnuBaTb MO BuAy Npodwns apmatypel, a
pacyeTHble COMPOTUBIIEHWS NMPUHUMATL Ha 20% HIKe COOTBETCTBYHOLLWX 3HAYEHUI
[EeNCTBYIOLLMX HOPMATVBHBIX [JOKYMEHTOB, OTBEYAILLMX JaHHOMY Kriaccy.

12.3.6 lMpu npoBeAeHNM MOBEPOYHbIX PAaCHETOB AOMKHbI ObITh Y4TEHbI AedeKkTbl
1 NOBPEXOEHUS KOHCTPYKLIUW, BbISIBIIEHHbIE B NPOLIECCE HATYpHbIX 06CneaoBaHui:
CHWKEHWEe MPOYHOCTW, MECTHblE MOBPEXOEHWS UM paspylleHus G6eToHa; obpbliB
apmartypbl, KOPPO3ns apMaTypbl, HapyLLeHe aHKepPOBKM 1 CLeneHns apmaTtypbl ¢
6eToHOM; onacHoe o6pa3oBaHWe W PacKpbiTUE TPELMH; KOHCTPYKTUBHbIE
OTKIIOHEHWSI OT MPOEKTa B OTAENMbHbBIX 3MIeMEHTaX KOHCTPYKLIAN U UX COEAUHEHMUSIX.
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12.3.7 KoHCTpykuuu, He yaosreTBopsiowpme TpeboBaHUAM MOBEPOYHbIX
pacyeToB Mo HECYLLE CNOCOBHOCTY U 3KCNITyaTal OHHOWM NPUroAHOCTM, NOANexaT
ycuneHnio 6o Ans HUX JomkHa BbITb CHDKEHa dKCyaTalMoHHas Harpy3ska.

[INs KOHCTPYKLMIA, He yAOBMNETBOPSIOLLMX TPeOOBaHNAM NOBEPOUHBLIX PacHeToB
no 3KCnyaTauoHHON NPUrOAHOCTM, AOMYCKaeTca He NpeaycMaTpuBaTh yCuneHus
NGO CHUXEHWSI Harpy3ku, ecrim gakTuyeckne nporvbbl NpeBbILLAT AOMNYCTUMbIE
3HayeHWss, HO He NpPensTCTBYIOT HOPMarbHOW 3KChnyaTauuu, a Takke ecrm
aKTU4eckoe packpbiTe TPeWwH MpeBbilaeT AOMNYCTUMbIE 3HAYEHUS, HO He
€03aeT ONacHOCTW pa3pyLLEHNS.

12.4 YcuneHue xene3o6eTOHHbIX KOHCTPYKLIMHA

12.4.1 YcuneHue >xene3obeTOHHbIX KOHCTPYKLIMIA OCYLUECTBMASIOT C MOMOLLBHO
CTanbHbIX 3NeMeHTOB, GeToHa U xerne3obeToHa, apmaTtypbl M MOMMMEPHbIX
MaTepuaros.

12.4.2 Tlpn ycuneHum >xene3obEeTOHHbIX KOHCTPYKLUA CrneayeT YyvuTbiBaTb
HeCyLLyl0 CMOCOBHOCTb Kak 3MIEMEHTOB YCWIEHWsi, Tak W yCunvBaemoit
KOHCTpyKUMW. [na 3Toro AomkHO OblTb obecneyeHo BKMoYeHWe B paboTy
3/1IEMEHTOB YCUINEHWst U COBMECTHasA Ux paboTa C ycunmsaemoi KOHCTpyKLuen. ns
CWINbHO MOBPEXAEHHbIX KOHCTPYKUMA (Npu paspylieHun 50% wn Gonee ceveHus
6etoHa unm 50% w Gonee nnowaan ceyveHus paboyelt apmaTypbl) 3neMeEHTbI
YCUNEeHUs criefyeT pacCyMTbiBaTb Ha MOSHYIO AEVCTBYIOLLYIO HarpysKy, Npu 3Tom
HecyLas CnocobHOCTb YCUMMBAEMOW KOHCTPYKLIMM B pacyeTe He y4nTbIBAETCS.

Mpn 3apgenke TpewuH C LUMPWHOW pacKkpbiTus Goree AONYCTUMOW W ApYrvx
necekToB 6eToHa cregyeT ob6ecneynTb PaBHOMPOYHOCTb YHaCTKOB KOHCTPYKLIWIA,
NoABEPrHyBLUMXCSH BOCCTAHOBMEHWNIO, C OCHOBHbIM GETOHOM.

12.4.3 PacyeTHble 3HaYEHNs XapaKTEPUCTUK MaTepUaroB YCUINEHUsI NPUHUMAOT
No AENCTBYIOLLYIM HOPMATVBHBIM JOKYMEHTaM.

PacueTHble 3Ha4YeHVst xapakTepuCTUK MaTepuarnos yCUrIMBaeMon KOHCTPYKLMM
NPUHMMAIOT UCXOAS U3 NPOEKTHBIX AaHHbIX C YYETOM pe3ynbTaToB 06CneaoBaHust
CornacHo npaswunam, NPUHATLIM NPY NOBEPOYHbIX pacyeTax.

1244 PacyeT ycunmBaemon >kene30DETOHHOW  KOHCTPYKUuMM  creayet
npousBoAnTb NO OOUWM MpaBunam pacyeta Xene3obeTOHHbIX KOHCTPYKUMWA C
Y4ETOM HanpsPKeHHO-AePOPMMPOBAHHOMO COCTOSHUSI KOHCTPYKLIAK, MOMy4YEeHHOro
€t0 [10 yCuneHms.

13 PacyeT xene3o06eTOHHbIX KOHCTPYKLUNA Ha
BbIHOCNIMBOCTb

13.1 PacyeT xene3obeTOHHbIX KOHCTPYKLUMA Ha BbIHOCIMBOCTb CrieayeT
BbINOMHATL MPU AENCTBUM MHOTOKPATHO MOBTOPSIIOLLENCS (PEerynspHoOn) Harpysku.
MpoBepka ConpoTUBEHVS NPU pacyeTe Ha BbLIHOCMBOCTL BbIMOMHAETCA OTAEMNLHO
Ana 6eToHa v apmaTypbl.

PacuyeT Ha BbLIHOCIMBOCTb BbIMOMHSAT MO YNPYrod CTaguu C TpeLyHamMu.
Paboty pacTsHyToro 6eToHa 1 CxaTol apmaTypbl He Y4YUTbIBaIOT, U KX MPOYHOCTb
Ha BbIHOCIMBOCTb HE PaCCUUTLIBAETCS.

13.2 PacuyeT Ha BbIHOCIMBOCTb HEOGXOAWMO MPOU3BOAWTL W3 YCIOBWIA, Mpu
KOTOPbIX MaKCUMaribHble HanpshkeHUst B cxaTom 6eToHe v pacTsiHyToW apmartype
OT NOBTOPSIIOLLENCS HArpy3KW He NPEBbILLIAIOT PacYETHbLIX COMPOTUBIIEHWI GETOHa 1
apMaTypbl Ha CXaTue U pacTshkeHVe No BbIHOCIIMBOCTHN COOTBETCTBEHHO.

13.3 PacueTHble conpoTuBneHusi 6eToHa M apmaTtypbl MO BbIHOCMMBOCTW B
oblwem crnyyae onpeenstoTcss C YY4ETOM aCUMMETPUM LIMKIIOB  HarpyXeHui,
KknaccoB 6GeToHa U apmatypbl (N0 MPOYHOCTM HA CXaTWe U pacTshkeHue

COOTBETCTBEHHO) AfIS YMCria UMKIOB, paBHOro jf = 2-10%, ¢ vcnonbaosaHvem
HUCNafatoLLel KPUBOMMHENHON 3aBUCUMOCTM, MOSTyYEHHON Ha OCHOBaHMM OMbITHBIX
AaHHbIX.

Mpy onpepgeneHnn pacyeTHbIX COMPOTUBIIEHWA GeToHa MO BbIHOCNMBOCTM
crnepyeT yduTbiBaTb BWA OeToHa (TSXEnbii WNM Merkuin), a Takke COCTOsHWE
6eToHa no BraxHocTw. [pu onpeaeneHn pacyeTHbIX COMPOTMBIEHWIA apMaTypbl
M0 BbIHOCIIMBOCTM CrieAyeT Y4UTbIBATb HaNM4ne CBapHbLIX COSAUHEHMIA.

ACUMMETPUS  LMKIIOB  HarpyXeHuih  XapaKkTepusyeTcsi — OTHOLLEHMeM
MUHUMATbHBIX U MaKcUManbHbIX HanpskeHuin B 6eToHe 1 apmatype B npeaenax
LIMKa U3MEHEHWS Harpy3Ku.

MpunoxeHue A (cnpaBo4yHoe). OCHOBHbIe
OyKkBeHHble 0603Ha4YeHusA

MpunoxeHve A
(cnpaBoyHoe)

Ycunusi om 8HEewHux Haepy30K U so3delicmeuli 6 rioriepe4HomMm ceveHuu
arieMeHma

M - M3rnbaoLwmii MOMEHT;



13rMbatoLLMin MOMEHT C YHETOM MOMEHTa YCUnus NpeaBapuUTEnbHOrO
06XaTusi OTHOCUTESBHO LIeHTPa TSHKECTU NPUBEAEHHOTO CEYEHUS!;

npogonbHas cuna;

nonepeyHaa cuna,

KPYTALLWMIA MOMEHT.

Xapakmepucmuku Mamepuasnos

Byn -

By, Rypser
Rbf,n -
Rbf: Rbf,ser -
Rb,loc =
Ry -
Rbond -
Ry, Rs,ser
Ry, -

R, -

By -

By red -
E, -

B, ved -
Zbo s Fbto -

S0

Ebsh -

HOPMaTMBHOE COMPOTHBIIEHNe GETOHA OCEBOMY CXATUIO;

pac4yeTHble COonpoTUBNEHUA beToHa OCeBOMYy CXaTuto Ana
npegenbHbIX COCTOSIHUIA COOTBETCTBEHHO I'IepBOVI n BTOpOVI
rpynn;

HOpMaTVBHOE conpoTuBneHne 6eToHa OCEBOMY pPaCTSXKEHUIO;

pacyeTHble COMPOTMBIIEHWS] GETOHA OCEBOMY PaCTSXEHUIO ANS
npegernbHbIX COCTOSIHWA COOTBETCTBEHHO NEpBOM U BTOPON
rpynn;

pac4yeTHOe conpoTusrieHne 6eToHa CMSATUIO;

nepeaaToyHasi NPOYHOCTb BETOHa;

pac4yeTHOe conpoTuBeHne cuenneHna apmaTypbl C 6eToHOM;

pac4yeTHble COMPOTUBMEHUA apMaTypbl pacTAXeHUIo  And
npegenbHbIX COCTOSIHUIA COOTBETCTBEHHO nepBon n BTOpOVI
rpynn;

pac4yeTHOe conpoTuBrieHne nonepequPl apMaTypbl pacTaXeHUIo;

pacyeTHOe COnpOTMBIIEHNE apMaTypbl CXaTUIO ANS NpeaenbHbIX
COCTOSIHUIA NEPBOW rpynnbl;

HayanbHbIl  MOAyNb ynpyrocTu GeToHa npu Cxatum U
pacTskeHuu;

npvBeaeHHbIn Moayrb AedopMauni cxaToro 6eToHa;

MOZYrb YNpYrocTW apmaTypbil;

npuBefeHHbIN MOAYmb AediopMaLy apMaTypbl, PacroNoXeHHOM
B PaCTsHYTO/ 30HE 3MEMEHTa C TpeLLyHaMu;

npegesnbHble OTHOCUTENbHbIE necopmauum 6eToHa
COOTBETCTBEHHO MPY PaBHOMEPHOM OCEBOM CXaTuM U OCEBOM
pacTsxeHuu;

OTHOCUTESbHbIE geq)opmauvwl apmMaTtypbl  NpU  Hanps>XxXeHuu,

paBHOM £, ;

OTHOCUTENbHbIE AedopMaLm ycaaku GeToHa;



Cher -

KO3hPULMEHT Non3y4ecTn 6eToHa;

OTHOLLEHWE COOTBETCTBYIOLLMX MOAYMEN YNpyrocTn apmarypbl

E, nbetoHa F.

XapakmepucmuKku Moso)eHusi rMpodosibHOU apMamypbl € MONepeyHOM CeyeHuU

anemMeHma

0603HayeHVie NPOAOIbHON apMaTyphbl:

a) Npu HanMuMM CXaTol M PacTAHYTOW OT AENCTBUS BHELUHeW
Harpysku 30H Ce4eHns - pacnorioKeHHON B pacTAHYTON 30HE;

6) nMpW MOMHOCTbIO CXATOM OT AENCTBUS BHELUHEN Harpy3ku
CEYEHUMN - PaCNONIOKEHHON Y MEHEE CXATOW rpaHn CEYeHNs;

B) NpW MOMHOCTBIO PaCTSIHYTOM OT AEUCTBUSI BHELUHEN Harpyaku
CeYeHum:

ANS BHELLEHTPEHHO PacTSHYTHIX 3NIEMEHTOB - PaCMONOXEHHON Y
6oree pacTsHYTON paHn CeYeHust;

ANA LeHTparbHO-pacTsaHYTLIX 3MIEMEHTOB - BCEW B MOMepeyHoM
CEYEHUMN 3MIEMEHTA;
0603HayeHVie NPOAOIbHON apMaTypsbl:

a) MpW HamMyMM CXaTol M PacTAHYTON OT AEWCTBUS BHELLUHEN
Harpy3ku 30H CE4eHUs - PACrONOXEHHON B CXXaTOMN 30HE;

6) nMpW MOMHOCTbIO CXaTOM OT [AENCTBUS BHELLHER Harpy3ku
CeYeHum - pacnonokeHHoN y Gornee CxaTol rpaHn CeveHuss;

B) NMpW MNOMHOCTBIO PACTSIHYTOM OT AEUCTBWSI BHELUHEN Harpyaku
ceyeHnn BHELIEHTPEHHO pacTAHYTbIX 3M1eMeHTOoB -
pacnornoXeHHOW y MeHee pacTSHYTOW rpaHn CeveHUsl.

leomempuyeckue xapakmepucmuku

by, kg -

W

2n -

LUMpWHA MPSMOYrOSbHOrO CeYeHus:; LWMpuHa pebpa TaBpoBOro u
[BYTaBPOBOrO CEYEHUI;

LMpWMHa  MOMKW  TaBPOBOrO W [BYTaBPOBOTO  CEYEeHui
COOTBETCTBEHHO B PACTSAHYTOW U CXaTOWN 30HaX;

BbICOTa NPAMOYronbHOro, TaBpoBOro 1 AByTaBpPOBOro ceyeHun;

BbIiCOTa NOJIKU TaBpoOBOro n ABYTaBpPOBOro ceyeHun
COOTBETCTBEHHO B paCTﬂHyTOVI 1 CXaToW 30HaXx;

paccTosiHue OT PaBHOAEWCTBYIOLIEN YCUrMiA B apmartype
COOTBETCTBEHHO 5 M &[0 GrvkanLLen rpaHu ceveHus;

paboyas BLICOTA CEUEHWsl, paBHas COOTBETCTBEHHO % —a W
h-a';

BblCOTa CXaToMn 30Hbl 6ETOH3;

X

% ;

OTHOCUTENbHasi BbICOTa CXaTol 30HbI GETOHa, paBHasA

paccToaHue Mexay XoMyTamm, UsSMepeHHoe no ArnvHe anemMeHTa;

3KCLIEHTPUCUTET MPOAOSbHON Cunbl &  OTHOCUTEMBbHO LieHTpa
TSXKECTU MPUBEAEHHOTO CEYEeHWsl, OonpefenseMbli C y4eTom
ykasaHui 7.1.7 n 8.1.7;



é‘op -

Fn -

By -

Imd -

pacCTOsHUA OT TOYKW MPUMOXEHUS MPOAOMNLHOM cunbl &' o
paBHOAENCTBYIOLLEN yCUnuiA B apMaType COOTBETCTBEHHO & W
s

SKCUEeHTpucuTeTt ycunma npeaBapuUTenbHOro obxartus
OTHOCUTESbHO LIeHTPpa TAXeCTN NpuBeLEeHHOINo CeYeHuns;

paccTosiH/Ee OT HelTparnbHOM OCK [0 TOYKU MPUNOXEHUS yCUnus
npeaBapuTenbHOro 06aTusi ¢ y4eTom marmbatoLero MoMeHTa ot
BHELUHEN Harpysku;

paccToAaHMe OT TOYKWU NPUIoXeHua ycunma npegBapuUTenbHOro

o6xatus My ¢ yyeTom uM3rMBalOLEro MOMEHTA OT BHELLHE!
Harpy3ku [0 LieHTpa TSXKeCTW pacTsiHyTOW UM HauMeHee CXXaTon
apmMatypbl;

nponeT afieMeHTa;

ANNHA 30HbI aHKEPOBKU;

[ANWMHa  30HbI Mepefayy NpefBapuTenbHOMO  HamnpsikeHus B
apmMatype Ha 6eToH;

pacyeTHas [OfvMHa SneMeHTa, MoABepratoLlerocs LencTBu
CXXMMaIOLLEN NPOAONBHON CUTbl;

pagnyc nHepLuum nonepeyvyHoro cCe4eHna anemMeHTa OTHOCUTESTbHO
LLeHTpa TAXEeCTU ceYveHud,

HOMMWHambHbIN AMAMETP CTEPXHEN COOTBETCTBEHHO MPOAOILHOM
1 NnonepeyHoii apMaTypbl;

MrioLLAAY CeYEHMst apMaTypbl COOTBETCTBEHHO 5 1 5°;

Nrowaab  CEeYEHUs  XOMYTOB,  PACMOMOKEHHLIX B OAHOW
HOpManbHOM K MNpOAOMbHOA OCW  3feMeHTa  MrocKocTH,
nepeceKaloLLei HaKMOHHOE CeueHe;

KO3(hMLIMEHT apMUPOBaHUs, OMpefenseMblii Kak OTHOLLEHWE
nrowaamM CevyeHusl apMatypbl 5 K Mowaau  MonepeyHoro

ceyeHWss  anemeHTa &' /4y Ge3 yyeTa CBECOB CXaTbliX WU
PacTSHYTbIX MOJIOK;

nrowaab Bcero 6eToHa B nonepevyHoM ceveHunu;

nrowaab cevyeHns 6eToHa cxxaTom 30Hbl;

nnowaab ceveHnst 6eToHa pacTsHYTOM 30HbI;

nnowaab npuBeeHHOro ce4eHnsa anemMeHTa,

nrowaab cMATUS 6eToHa;

MOMEHT UHepLnn ceyeHns Bcero 6eToHa OTHOCUTENBbHO LeHTpa
TAXKEeCTU CeYeHNa 3NeMeHTa;

MOMEHT nHepuumn npueseneHHoro ceveHna anemMeHTa
OTHOCUTESTbHO €ro LeHTpa TAXeCTU;



W - MOMEHT ~COMPOTUBIIEHWNSI CEYEHWS 3rieMeHTa [Ars  KpailHero
pacTsHyTOro BOSOKHA.

Xapakmepucmuku npedeapumerbHO HanpsiKeHHo20 srieMeHma

PN ycwunMe  npefaBapuTernbHOrO  OBXatus € y4eToM  noTepb
*7'F7  npenBapuTEnbHOTO HarpsbkeHWst B apMaType, COOTBETCTBYHOLLMX
paccMaTtpyBaeMoi CTagum paboTbl 3remMeHTa;

ycunme B Hanpﬂraemoﬂ apmMmatype C Yy4eTOoM COOTBETCTBEHHO

£ Iy
W @) nepebIX 1 BCeX NOTEPh NPEBAPUTENBHOMO HAMPSHKEHNST;

npenBapuTenbHOe HanpspkeHMe B HanpsiraeMoil apmartype ¢
F Yy4ETOM MOTEpb MPeABapUTENBHOTO HampshkeHUs B apmMartype,
COOTBETCTBYIOLLYX pacCMaTpyBaeMon cTaguy paboTbl ANIEMEHTA;

A noTepu npeaBapuUTesibHOro HanpsaXeHuUa B apMmartype;
sp T

CKMalOLLME HanpsbkeHWst B GETOHe B cTaauy NpefBapuTenbHOMo
obxatusi ¢ y4eToM MoTepb MPEenBapUTENLHOrO HanpsikeHVst B
apmarype.

Obp'

MpunoxeHune b (cnpaBo4Hoe). Pacuyer
3aKnagHbIX getanemn

Mpunoxenve b
(cnpaBoyHoeE)

B.1 PacyeT HopMaribHbIX aHKepOoB, NPUBaPEHHbLIX BTaBp K MIIOCKUM dieMeHTam
CTarnbHbIX 3aKMagHbIX AeTanen, Ha AeicTBUe U3rbatoLLMX MOMEHTOB, HOPMasbHbLIX
W COBMIaloLLMX CUM OT CTaTUYECKOW Harpy3ku, pacrosoXeHHbIX B O4HOI MI0CKOCTH
CMMMETPUM 3aKMaHo AeTanu, NPOU3BOAUTCS M3 YCIOBUS:

. gy
Qan,} e <1 ‘ (B.1)
Qan,j,ﬂ Nan S0

rae NQHJ - HanbonbLlee pacTdarnmsaroLlee ycunme B O4HOM pAaady aHKepoB, paBHOE:

M N
N (6.2)

z Bom

Qan,f - cABuraroLLee ycunue, npuxogsileecs Ha o4uH pag aHKepoB, paBHOe:

0-03N,
Qan,J’ = 7”; (B.3)
"gan
Ny - Havborbliee CHMMalOLEe ycurMe B OAHOM psdy  aHKepoB,
onpeaensiemoe no opmyne
, M N
Nop =———. (6:4)
Z Hon

PucyHok B.1 - Cxema ycunui, gencTByoLUX Ha 3aKnagHyto aeTanb
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PucyHok B.1 - Cxema ycunuii, AeACTBYIOLLMX Ha 3aknagHyo AeTanb

Can 7,0 - COBUraiolwas cura, BOCMpUHMMaeMasi aHkepamu, Onpeaernserca no
copmyne



Qan,J’,D = Vssh' Aan,j ' ‘\IREJ R, (B.5)

rae ¥ssh - KO3MMLNEHT, NPUHUMAaEMbI paBHbIM 1,65;

MNanj,0 - NpenenbHas pacTsvBaroLLlas cumna, BOCTIPUHUMAaeMasi OfHUM PSLoM
aHKepOoB, onpeaernseTcs no opmyre

NQHJ,D =Ry -’qan,j . (B.6)

B chopmynax (B.1)-(B.6):

M, W, £ - MOMeHT, HopManbHasi U COBWralolWas Cumbl, AEUCTBYOLWE Ha
3aKknagHylo AeTanb COOTBETCTBEHHO; MOMEHT OMpefensieTcsi OTHOCUTENbHO OCH,
PacnorfioXeHHOW B MNIIOCKOCTW HAaPYXHOW rpaHn MMacTWHbI M NPOXOAsLUen 4epes
LIEHTP TSHKECTU BCEX aHKEPOB;

Agn - YUCIO PSAOB aHKEPOB BAOSb HANpaBneHUs COBUratoLLeil CUsbl; eCiv He
obecreunBaeTcsi paBHOMEpPHas Mepeaada cABuralowen cumbl & Ha Bce psgbl

aHKepoB, TO NP ONpeaerieHun CABUraloWwero yeunms (y, yuutoiBaeTcs He Goree
YeTblpex psaos;
Z - PacCTOsiHVE MeXay KpaiHUMKM psiAamMmn aHKepOB;

Azmy - CyMMapHas nrolladab MOMEPEYHOrO CEeYeHWst aHkepoB HauGoree
HanpsbxeHHoro psiaa;

Mrowaap ceveHns aHKepoB OCTarlbHbIX PAAOB AOIDKHA MPUHUMATLCS PaBHOW
Nrowaan CeYeHns aHKepoB Hamboree HanpsXXeHHOro psaa.

B dopmynax (2) n (4) HopmarbHasi cuna & cyuTaeTcs NorioXUTENbHOW, ecnm
HanpaBneHa OT 3aknagHon Aetanu (cM. pucyHok B.1), n oTpuuatensHon - ecnn

HanpasrieHa K Helt. B cnydasix, korma N, nomydaeT otpuuatenbHoe sHaueHue, To

8 hopmynie (5.3) npuHumaetca Ny, = V.
Mpn pacnonoxeHun 3aknagHoW AeTanu Ha BepxHen (npu OGeToHMpoBaHWUK)

NOBEPXHOCTU U3aenma 3HavyeHne N;n NpUHUMaETCA paBHbIM HyIO.

B.2 B 3aknagHomn getanv ¢ aHkepamu, NprBapeHHbIMU BHaxXmecTKy Nog Yriom ot
15 po 30°, HaKkIOHHbIE aHKepa pacCcYMTLIBAOTCA Ha AeiCTBME COBUraloLLei cunbl

(npu £ > ', roe W - oTpblBatowas cuna) no dopmyre

O -03N;
Agnne = Tan ) (B.7)

5

rae -fqan,;'m - CyMMapHas nrow@aab nonepevyHoro ce4eHnsa HakInoHHbIX aHKepOoB;

N, -om. 8.1.1.
Mpy 3TOM AOMKHBI YCTaHABNMBATLCA HOpMAasibHblE aHKepa, PacCYNUTLIBaeMble

no dopmyrie (5.1) u npu 3sHadeHusx (u,, paBHbix 0,1 COBUrAIOLIETO ycunms,
onpegensiemoro no copmyne (b.3).

B5.3 KoHCTpyKkuMsi cBapHblX 3aknagHbIX AeTanern C MNpuBapeHHbIMUA K HUM
aneMeHTamu, nepefalolyMM  Harpy3Ky Ha 3aknagHble  AeTtanu,  OorbkHa
obecneymBaTth BKIOYEHWE B paboTy aHKEpHbIX CTEpPXHENW B COOTBETCTBUU C
NPUHATOW pacyeTHOM CXemoi. BHelwHue anemeHTbl 3aknagHbIX AeTaned u ux
CBapHble coeauHeHus paccuuTbiBatoTcsa cormacHo CI 16.13330. lMNpu pacuete
nracTuH M GaCoHHOrO MpokaTa Ha OTPbIBAOLLYH CUIlYy NPUHMMAETCSl, YTO OHMU
LLIAPHMPHO COEANHEHBI C HOPMarbHbIMU aHKEPHBIMU CTEPXHSIMU.

Kpome TOro, TonwmHa nnacTuHbl ¢ pacyeTHOW 3akrafHoW Aetanu, K KOTopon
npvBapuBaloTCA BTaBp aHKepa, AOMKHa NPOBEPSATLCS U3 YCIIOBUS:

R
£ 20,25 g Rs ) (5.8)

g

rae dgy - AMaMeTp aHKepHOro CTepxHs1, TpeBGyeMblii No pacyeTy;

ng - pacyeTHOe COMpOTMBIIEHNE CTanmm Ha cpes, npuHUMaemoe cornacHo CI1
16.13330.

[Ana TunoB cBapHbIX coeAuHeHWn, obecneunBalomx OorbLUylo  30HY
BKIMOYEHWS1 NNacTUHbl B paboTy Mpu BbipblBAHAN M3 HEe aHKEpPHOro CTEepXHS U
cooTBeTCTBYOLEM 06O0CHOBaHWM BO3MOXHa KoppekTupoBka ycrosus (B.8) c
Lenblo YMEHbLLEHUS TOMWWHBI NNAaCcTUHbI.

TonupHa nnacTWHbl  [OMKHAa TaKke YAOBMNETBOPSTb  TEXHOMOMMYECKUM
TpeboBaHUAM Mo CBapkKe.

MpunoxeHune B (cnpaBo4Hoe). Pacuyer
KOHCTPYKTUBHbIX CUCTEM

MpunoxeHve B
(cnpaBoyHoe)
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B.1 PacueT HeCcyLyX KOHCTPYKTUBHBIX CUCTEM AOIDKEH BKIIOYaTb:

onpederneHue ycunuii B 3eMEHTax KOHCTPYKTMBHOW CUCTEMbl (KOMOHHAX,
nuTax nepeKkpbiTUA U MOKPbITUS, (yHAAMEHTHbIX NMWTax, CTeHax, sapax) u
YCUIMWI, OEeACTBYIOLLMX HA OCHOBaHUSI (pyHOAaMEHTOB;

onpeaeneHvie nepemeLLeHNin KOHCTPYKTUBHOW CUCTEMBI B LLESNIOM U OTAENbHbIX
ee 3M1eMEHTOB, a TaKXe YCKOpPeHUi konebaHua NepekpbITU BEPXHUX STaxel;

pacyeT Ha YCTOMYMBOCTb KOHCTPYKTUBHON CUCTEMbI (YCTONYMBOCTL (OpMbI U
MOMOXEHUS);

OLIEHKY HecyLLielt cnocobHOCTM 1 AedopmaLi OCHOBaHWS;

a B OTAENbHbIX Cry4asX W OLEHKY COMPOTUBMSIEMOCTU KOHCTPYKTUBHOW
CHCTEMbI MPOrpPeCcCUpyoLLEMY Pa3pyLLEHUIO.

B.2 PacueTt Hecyllelh KOHCTPYKTMBHOM CUCTEMbI, BKIOYAlOLWEn Haga3eMHble U
noA3emHble KOHCTPYKUMM U dyHOAaMeHT, credyeT MpoV3BOAUTL ANA cTagun
akcnnyataumu. B cnyyae CyLECTBEHHOTO WM3MEHEHWsI PacYeTHON cuTyauun B
npouecce BO3BEOEHWSI pacyeT Hecylel KOHCTPYKTUBHOM CUCTEMbl cregyeT
npousBoAWTbL AN BCeX MocrefoBaTenbHbIX CTaAui BO3BEAEHWS, MpUHUMAs
pacyeTHble CXeMbl, OTBEYaOLLYE pacCMaTpUBaEMbIM CTaausIM.

B.3 PacuyeT Hecylleil KOHCTPYKTMBHOM cucTeMbl B obliem crnyvae criegyet
Npou3BOAWTbL B MPOCTPAHCTBEHHOW MOCTaHOBKE C y4ETOM COBMECTHON paboThbl
Haf3eMHbIX 1 NOA3EMHbIX KOHCTPYKLWIA, hyHOAAMEHTA U OCHOBaHWS MO, HUM.

B.4 lMpu pacyeTe HeCcywmx KOHCTPYKTUBHBIX CUCTEM, COCTOSILLMX U3 COOPHbIX
ANIEMEHTOB, CreayeT y4YuTbiBaTb NOAATMMBOCTL UX COEANHEHWA.

B.5 Pacuer Hecywmx KOHCTPYKTMBHbIX CUCTEM CcriegyeT Mpou3BOAUTbL C
MCNOSb30BaHNEM JIMHEMHBIX U HEeNMHENHbIX 4edopMaLMOHHBIX (KECTKOCTHbIX)
XapaKTepuCTUK xene3obeTOHHbIX ANIeMEHTOB.

JIvHeliHble AedopMaLMOHHBIE XapaKTEPUCTUKM Xene306EeTOHHbIX 3MeMEHTOB
OnpeaensitoT Kak Ans CNIoLHOro Ynpyroro Tena.

HenuHelHble fgedopMaLMoHHbIE XapaKTEPUCTUKM Xerne3obeTOHHbIX 31EMEHTOB
npu W3BECTHOM apMWpoBaHWKM CcriefyeT onpefensTb C YY4EeTOM BO3MOXHOIO
obpa3oBaHus TPELMH B MOMEPEYHbIX CEYEHUsIX, @ TaKkxe C Y4eTOM pasBUTUS
Heynpyrux aecopmauuii B 6eToHe 1 apmaType, OTBEYaIOLLMX KpaTKOBPEMEHHOMY U
ONUTENbHOMY AeVCTBUIO Harpy3Ku.

B.6 B pesynbtaTte pacyeta Hecylel KOHCTPYKTUBHOW CUCTEMbl AOIMKHbI ObITb
YCTAHOBMEHbl: B KOMOHHaX - 3HAYeHUst MPOAOSIbHLIX W MOMEPeYHbIX Cun,
n3rnbaroLLyx MOMEHTOB; B NIMOCKUX MAMTaX NePeKpbITUA, MOKPbLITUS 1 (DyHAAMEHTOB
- 3HayeHVs M3rnbaloLMX MOMEHTOB, KPYTALMX MOMEHTOB, MOMEPEYHbIX W
NpofdosibHbIX CWIT, B CTEHaX - 3HaYeHUs NpOAOSibHbIX W CABWralLWMX Ccun,
N3rnbatoLLMX MOMEHTOB, KPYTSLLMX MOMEHTOB U1 MOMEpeYHbIX CUM.

OnpepeneHve ycumMin B 3remMeHTax KOHCTPYKTMBHOW CUCTeMbl creayet
npousBoAWTb  OT  OEWCTBMSI  pacyeTHblX  MOCTOSHHbIX,  AMUTENbHBbIX W
KpaTKOBPEMEHHbIX Harpy3oK.

B.7 B pesynsrarte pacyera Hecyllel KOHCTPYKTUBHON CUCTEMbl OIDKHbI ObITb
YCTaHOBMEHbI 3HAYeHWs1 BEPTUKamNbHbIX NepemeLleHnin (Nporvbos) nepekpbITUiA n
MOKPbITUIA, TOPU3OHTarNbHbIE MNEepPEMELLEHNS KOHCTPYKTMBHOW CUCTEMbI, a [Ans
3[aHWUA MOBbLILIEHHOW 3TAXHOCTW - TaKkXke YCKOpeHusi korneGaHuin nepekpbITuiA
BEPXHUX 3Taxel. BennunHa nepemelLeHuin N yckopeHus konebaHuin He pomkHa
npesbllaTb  AOMNYCTUMbBIX — 3HAYEHUN,  YCTAHOBMIEHHbIX  COOTBETCTBYIOLLMMM
HOPMaTWBHBLIMW [JOKYMEHTaMM.

[opu3oHTanbHble  MepeMeLleHUst  KOHCTPYKTMBHOW — CUCTeMbl  cregyeT
onpeaenaTb OT [AeWCTBUS pacHeTHbIX (ANA npeaenbHbIX COCTOSHUA BTOPON
rpynnbl) MNOCTOSHHBIX, AMUTENbHbIX W KPaTKOBPEMEHHbIX TOPU3OHTasrbHbIX W
BepTUKarnbHbIX Harpy3oK.

BepTukanbHble nepemelleHust (Mporvbbl) NEpeKpbITUA 1 MOKPbITUIA creayeT
onpeaenatb  OT  AENCTBMA  HOPMATMBHBIX  MOCTOSIHHLIX U ANUTENbHbLIX
BepTUKanbHbIX Harpy3oK.

XKecTKoCTHbIE XapaKTEPUCTUKUN SMIEMEHTOB KOHCTPYKTUBHOWM CUCTEMBI CrieayeT
NpVYHUMAaTb C YH4ETOM apMUPOBaHUSA, HaMMYUA TPELLMH 1 Heynpyrux aedopmauui B
6eToHe 1 apmaType corfacHo ykasaHusim 8.2.26, 8.2.27.

Yckopenns konebaHuin NepekpbITUA  BEpXHWX dTaxew 34aHus  cnepyeT
onpeaensaTb Npu AeiCTBUN NyNbCaLMOHHOW COCTaBNSIOLLEN BETPOBOW Harpy3Ku.

B.8 Tlpn pacyeTe Ha YCTOMYMBOCTb KOHCTPYKTMBHOW CUCTEMbI cregyet
NpoM3BOAMTL MPOBEPKY YCTOMYMBOCTU (POPMbI KOHCTPYKTUBHOM CUCTEMbI, @ Takxe
YCTOMYMBOCTU MOSIOXKEHNSI KOHCTPYKTMBHOW CUCTEMbl Ha OMPOKMAbIBaHWE M Ha
caBwr.

B.9 PacuyeT Ha yCTONYMBOCTb KOHCTPYKTUBHOW CUCTEMbI CreayeT NpOu3BOAUTb
Ha [eiiCcTBME pacYeTHbIX MOCTOSIHHBIX, AMWTENbHBIX W KPaTKOBPEMEHHbIX
BEPTUKamNbHbIX Y FOPU3OHTarbHbIX HArpy3oK.

Mpn pacyeTe ycTOMYMBOCTU (POPMbI KOHCTPYKTUBHOW CUCTEMBI XECTKOCTHbIE
XapakTepUCTHKN 31IEMEHTOB KOHCTPYKTUBHOW CUCTEMbI PEKOMEHAYETCS NPUHUMATD
C Y4ETOM apMUpOBaHUs, HanMMuusa TPELWH U Heynpyrvx Aedopmauuin B 6eToHe n
apmarype.

Mpn pacyeTe yCTOMYMBOCTM MOMOXKEHUSI KOHCTPYKTVBHbIE CUCTEMbI CrneayeT
paccmaTtpuBaTh Kak XecTkoe HeaedopM1poBaHHoe Tero.

[Mpn pacyeTe Ha OMPOKWMAbIBaHWE YOEPXUBAIOLLMIA MOMEHT OT BepTMKarbHOW
Harpysku [OMKeH MpeBbilaTb OMPOKWUAbLIBAIOWMIA MOMEHT OT FOPWU3OHTarNbHOM
Harpysku ¢ koadxpumeHTom 3anaca 1,5.

Mpyv pacyeTe Ha cOBUr yAepxuBaloLAsl FOPU3OHTamNbHas Ccuna [OorkHa
npeBbIWaTh AEVCTBYIOLLYIO CABUraloLLyto cuny ¢ koaddmumeHTom 3anaca 1,2. Mpun
3TOM CrieayeT yunTbiBaTb Havbornee HebnaronpusTHble 3HaYeHUs Ko3ddMLMEHTOB
HaOEeXHOCTW MO Harpyske.



B.10 PacyeT Ha yCcTOM4MBOCTb NPOTMB NPOrPECCUPYIOLLIETO paspyLLEHUs JOIMKEH
obecneymBaTb NPOYHOCTb N YCTOMYMBOCTb KOHCTPYKTUBHOWM CUCTEMbI B LIENOM MNpu
BblXOAEe W3 CTPOSi OQHOrO Kakoro-nmbo anemMeHTa KOHCTPYKTUBHOW CUCTEMbI
(KOMOHHBI, y4acTka CTeHbl, y4acTka MepeKpbITUS) U BO3MOXHOM MOCneayHoLLeM
paspylleHun Bnmsnexalupmx anemeHToB. Kpome Toro, B 060CHOBaHHbIX Crydasx
paccmaTtpuBaeTcsi pacyeTHasi CUTyalusi C BbIXO4OM M3 CTPOSi YacTu OCHOBaHUs
nop dyHAameHTamu (HanpumMep, B criydae o6pa3oBaHWsi KApPCTOBbIX MPOBAroB).

B.11 PacyeT Ha YCTOMYMBOCTb MPOTMB MPOrPECCUPYIOLLErO paspyLLeHus
crnegyeT Npou3BOAWUTL MPU AENCTBUM HOPMAaTMBHBIX BEPTUKambHbIX Harpy3ok C
HOPMaTUBHBIMM 3HAUYEHUAMI CONPOTUBIIEHUSI GETOHA 1 apMaTypbl.

B.12 OueHKy Hecyllein cnocobHocTM u pedopmauuii OCHOBaHUs criegyet
Npou3BOAUTb COMMAcHO COOTBETCTBYIOLWMM HOPMaTUBHLIM [JOKYMEHTaM Npu
OefiCTBUM YCUIUIA Ha OCHOBaHWE, YCTaHOBMEHHbIX MPY pacyeTe KOHCTPYKTUBHOM
CUCTEMbI 30aHus.

MeToabl pacyeTa

B.13 PacyeT KOHCTPYKTUBHBIX CUCTEM MPOM3BOOAT METO4aMu CTPOUTENbHOM
MexaHvkn. [Mpu 3Tom B ObLllem crydae pekomeHAyeTCs MCnofb3oBaTb METOoA
KOHEYHbIX 3NTlEMEHTOB.

B.14 [ns OUEHKM Hecylei CrnocoGHOCTU NEepekpbiTUA  [AonycKaeTcst
Mcnosb3oBaTh pacyeT MeToAoM NpeaernsHOro PaBHOBECHS.

B.15 PacyeT KOHCTPYKTMBHOW CWUCTEMbl METOAOM KOHEYHbIX 3JIEMEHTOB
NPOU3BOAUTCS Kak NMPOCTPaHCTBEHHON CTAaTUHECKU HEONpPeaEenMMOl CUCTEMBI.

B.16 MopenupoBaHue KOHCTPYKTUBHBLIX CUCTEM MPOM3BOASIT C NMPUMEHEHMEM
060mMoYeyHbIX, CTEPXHEBbLIX M (ECIIM 3TO HEoBX0AMMO) OBBLEMHbBIX KOHEYHbIX
3/1IEMEHTOB.

B.17 lNpn co3gaHnm NpOCTPaHCTBEHHOW MOAENM KOHCTPYKTUBHOW CUCTEMbI
credyeT yuuTbiBaTb XapakTep COBMECTHON paboTbl CTEPXHEBbLIX, 060NOYEYHbIX U
0OBEMHBIX KOHEYHbIX 3fEMEHTOB, CBS3aHHbIA C  Pa3nMYHbIM  KONMYECTBOM
cTeneHei cBob0Abl AN KaXA0ro U3 ykasaHHbIX 3/IEMEHTOB.

B.18 [edopmaTuBHble CBOWCTBA OCHOBaHWA CregyeT YyyuTbiBaTb MyTem
MCNOMb30BaHUA OOLLENPUHATBLIX pacYeTHbIX MoAeriell OCHOBaHWS,, NMPUMEHeHUs
PasnMYHbIX TUMOB KOHEYHbIX 3MEMEHTOB WNM KpaeBblX YCIIOBUMA C 3afaHHOi
noaTnMBOCTbIO, MOAENMPOBaHUS BCEro MaccuBa rpyHTa nof 34aHueM  u3
06 BEMHBIX KOHEYHbIX 3/IEMEHTOB, NMBO KOMMIEKCHO - C MCMONb30BaHWEM BCeX
BblLLENEPEYNCNEHHBIX METOAOB.

B.19 Ha nepson cTagum pacuyeta KOHCTPYKTMBHOW CUCTEMbl AOMyCcKaeTcs
[edopMaTUBHOCTL OCHOBaHUSA YYUTbIBaTb C MOMOLLLIO KO3ddmuMeHTa noctenu,
NPUHMMaEMOro No yCpeaHEHHbIM XapakTepucTukam rpyHTOB.

B.20 lMpn ncnonb3oBaHUM CBaNHbIX UMW CBaWHO-NIMTHBIX (byHAaMEHTOB cBau
crnepyeT MOAENMPOBaThb Kak erne3obeTOHHble KOHCTPYKLUUM UMK yYuTbiBaTb WX
COBMECTHYI0 paboTy € rpyHTOM 0606LLEHHO, paccMaTpuBasi OCHOBaHWE KaK eauHoe
C NpuBeAeHHbIMU Ko3ddMLIMEHTaMMN NOCTENN.

B.21 TMpy NOCTPOEHUM KOHEYHO-3NEMEHTHON pacyeTHOW MOoAernu pasmepbl U
KOH(MrypaL Mo KOHEeYHbIX  3NIEMEHTOB  criefyeT  3ajaBaTb, UCXoAs U3
BO3MOXHOCTEW MPUMEHSIEMbIX KOHKPETHbBIX PacyeTHbIX NporpaMm, U MPUHMMaTb
Takumu, 4YTobbl Bbina obecneveHa HeobxoauMas TOYHOCTb OMNpeaeneHnst yCunuia
MO AJIMHE KOSIOHH U MO NIIOLLRAMN NAUT NEPEKPLITUIA, (DyHOAAMEHTOB U CTEH.

B.22 >KeCTKOCTHbIe XapaKTepUCTUKN KOHEYHbIX 3NEMEHTOB Ha NepBOHaYarnbHou
CcTafun pacyeTa KOHCTPYKTUBHOWM CUCTEMbI, KOFAA apMMPOBaHWE KOHCTPYKLIWIA eLle
He WU3BECTHO, criegyeT onpeaensTe MO  JMHEMHbIM  AedopMaLMoHHbIM
XapakTepucTukam.

B.23 [llocne onpegeneHns apmatypbl B NnMTax MepeKkpbiTUA W NOKPbITUN
cnegyeT NpOVM3BECTU [OMOSHUTENbHBLIA pacyeT NpPOrMboB 3TWUX KOHCTPYKLUA,
NPVHYMAsi YTOYHEHHbIE 3HAYEHWSI U3MMOHBIX ECTKOCTHBIX XapakTepUcTVK MimT C
Y4€TOM apMUPOBaHNS B ABYX HaNpaBIieHNsX.

B.24  PekomeHoyeTCs  BbIMOMHWTb  Takke  OOMOSMHUTENbHBLIA  pacyer
KOHCTPYKTUBHOW CUCTEMbI A Gonee TOYHOWN OLeHKM U3rmbatomx MOMEHTOB B
aneMeHTax NepekpbITUA, NOKPLITUIA 1 (yHOAAMEHTHBIX NIUTax, a Takke NPOAONbHbIX
CWN B CTEHaX W KOMOHHaX C YY4ETOM HENMHEWHbIX ECTKOCTHbIX XapaKTepuUCTUK
KOHEYHbIX 3/TIEMEHTOB.

B.25 PacyeT KOHCTPYKTUBHbLIX CUCTEM METOAOM KOHEYHbIX 3IEMEHTOB crieayeT
npou3BOANTbL C MCMOMb30BaHWEM CrheumnanbHbIX cepTudmumupoBaHHbiXx B Poccun
KOMMbIOTEPHBIX MPOrpaMM.

[ns KOHCTPYKTUBHbBIX CUCTEM 3[aHUN U coopyxeHuin knacca KC-3, umeromx
NOBbILLEHHbIN YpOBeHb OTBETCTBEHHOCTW no [OCT 27751, pacyeT Heobxoaumo
BbIMOMHATL HE MeHee YeM Mo ABYM pPa3fnnyHbiM KOMMbIOTEPHBIM MporpaMmam
He3aBUCHMbIMY OpraHu3aLusivu.

(N3meHeHHasi pepakumsi, Mam. N 2).

B.26 Pacuer Hecyuwelh CnocoGHOCTM NEPEKPbITUIA MEeTo4OM npedenbHOro
paBHOBecCUHsi criedyeT NpPoOu3BOAWTb, NMPUHUMAs B Ka4yecTBE KPUTEPUSI PaBEHCTBO
paboT BHELHUX HArpy3oK W BHYTPEHHWX CWM Ha NepemelleHUsX B npeaeribHoM
paBHOBECUM MNUTbI MEpeKkpbiTUS C Hamboree onacHOW CXemoi K3noma,
XapakTepusyHoLLel ee paspyLeHue.
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B.27 PacuyeT KOHCTPYKTUBHbIX CUCTEM 34aHWi U coopyxeHuin knacca KC-3,
UMEIOLWMX  MOBbILEHHbI ~ YpOBEHb  OTBETCTBEHHocT no[OCT 27751,
peKkoMeHAyeTCS BbIMOMHATL C YH4ETOM OLIEHKM KOHCTPYKTUBHON 6e3onacHoCT npu
Hay4HO-TEXHNYECKOM COMPOBOXAEHNM CNELNan13aMpoBaHHbIX OpraHU3aLwii.

(N3meHeHHasi pepakumsi, Uam. N 2).

MpunoxeHue I' (cnpaBoyHoe). luarpammbl
necdopmunpoBaHus 6eToHa

Mpunoxenwve I
(cnpaBoyHoe)

I".1 AHanuTuyeckas 3aBUCMMOCTb KPUBOMMHENHbBIX AnarpaMm AedopMUpoBaHust
6eToHa NpuHMMaeTCs B BUAE:

Eg = O H{E ),

(r.1)
ds, =da, I(E ¥
e =doy (Eyvn),

T0€ 5y, T, £y - COOTBETCTBEHHO OTHOCWUTESbHbIE AedopMaLvm, HaMpsBKEHUS,
HavanbHble Moaynm ynpyrocTu (¢ - 3Hak audxbepeHuuana);

# - IHOEKC maTtepuwana (ans 6etoHa # =&, &¢; ona apmatypbl # =& );

¥ - KOI(MUMEHT W3MEHEHWs Cekyliero Moayns, onpeaensembin no
dopmyne

Vi = 2 g~ Tyl o —wgm? (r2)

30ech ¥y, - 3HaYeHe KoaddMLMeHTa B BepLUMHE AvarpamMmbl (MpU T, = G4, );

¥g - HavanbHbI KOI(MUMEHT M3MEHEHWs cekyllero moayns (B Havane
auarpaMmbl Unv B Havare ee KpUBOSIMHENHOTO oTpeska);

wy, Wy - KOIPULMEHTBI, XapaKTepusytoLLme NOoNHOTY AuarpamMmbl MaTepuana,

wq = 1 o,

% - ypoBeHb MPUPALLUEHUSI HaNPsDKEHWN, KOTOPLIA OrnpefenseTcs  Kak
OTHOLleHne
R o om,ei)’f(am & Om,ef) , (r.3)

(0 _Om,ei) 20;

Tmel - HANPsSHKEHWA, OTBEYaloLwme npegerny ynpyroctn matepuana;

k .
¥y - KOI(MLMEHT W3MEHEHUsI KacaTerlbHOr0 MOAYrsl, CBS3aHHbI C

KO3(MLMEHTOM M3MEHEHUS CEKYLLIETO MOAYIISi COOTHOLLEHEM

Ty = ¥ dwg + 20097

(r4)

B dopmynax (.2) u (I4) 3Hak nnoC NpUHMMAOT AN Avarpamvbl
nedopMUpOBaHns  apmaTtypbl M AN BOCXOASILLEW  BETBM  AuarpaMmbl
nedopmrpoBaHnst 6eToHa, a 3HaK MUHYC - AN HUCXOASLLEN BETBU AuarpaMmbl
OedopMupoBaHuss  GeToHa. Hucxopgsilyio BeTBb  Auarpammbl  paspeLLaeTcs

Mcrnonb3oBaTb [0 YPOBHS HanpsbkeHuid 2 0,85 (C y4eToM [OMOSHUTESbHbLIX
yKasaHwi I".2).

.2 Tpyv OOQHOOCHOM W OAHOPOAHOM CxaTun GeToHa ucxofHas AuarpaMma
nedopmmpoBaHnst 6eToHa (pucyHok IM.1) onuckiBaetcsi 3aBucumMocTtsimu (I.1)-(I".4),

B KOTOPbIX CriedyeT npuHUMaTh:
nnst obenx BeTBEN Anarpammbl

Gy =Ry sr; Opa =0, Fy =G5 I(Ep ) n =04/ 5y, (r.5)
NSl BOCXOASLLUEN BETBU

vg=1; w =2-255,, (.6)

0N HUCXOASALEN BETBU

g = 2,055, ; wy = 1955, - 0138, r7)

PucyHok I'1 - KpuBonuHeiHble guarpammbl AechopMmpoBaHusi 6eToHa
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Ty
The = Mg ser 6’
b
9(£g6' = Ebvb) \
é) & £y £y &
-~ _k
e (fgt?i =Ev; J
o
_ Aab b
- Aab \\
&b ==R .

PucyHok IM.1 - KpuBonuHenHble anarpammbl AecdopmmpoBaHust 6eToHa

ABuyMcca BepLMHbl AuarpaMMbl OCEBOrO Cxatusi GeToHa onpegensercs no
dopmyne
o __ B, 1+0I5AB/60+02M/ B
Y E, T 012+B/60+02/B

(r.8)

rae B - knacc 6etoHa no MPO4YHOCTU Ha CxaTue;

* - ©espa3vepHblii  KO3(hMUMEHT, 3aBucALMA OT Buaa OeToHa WU
NpVHYMaeMbl PaBHbIM:

ONS TSHKENOro U MenkosepHucToro 6etoHa * =1;

Ans nerkoro 6eToHa cpeaHeit NnoTHocTn 1, (kiim3 ) h = D/ 2400 ;

ans sdeucToro 6etoHa = 0,25+ 0,355 .

Mpy OQHOOCHOM U OOHOPOAHOM pacTsXeHun BeToHa ucxopHas Auarpamma
nedopmmpoBaHnst 6etoHa onuckiBaeTcs 3aBucumocTsmu (IM.1)-(1.3), B KOTOpbIX
cneayeT NpUHUMAThb:

abf = Rbi,ser%ig? Thfal = o RS O fabi;

(r.9)

¥y = 06+ 0158, IRUm)ITﬁ,@

30€Ch Torg - KOI(MUMEHT, MPUHMUMAEMbIl MPW LIEHTPanbHOM PacTsiKeHWN
paBHbIM EAVHNLLE;
s U3rnbaemMbix 311eMEHTOB

Fhig = (T +0.007); 09<F, =2-3uik,

3aeck %, =30 cM - HeKoTopas 3TarloHHas BbICOTa CeYeHUs,
% - BbiCOTa CEYEHUs B CM,

Rey =2,5 MMa.
MapameTpbl ¥, wy, wy BbIYUCTAIOT Mo dopmynam (I.6), (F.7) ¢ 3ameHoit ¥

Ha Fbr.
(N3meHeHHas pepakums, Mam. N 2).

MpunoxeHue [ (cnpaBo4Hoe). PacyeT KONMOHH
KPYrnoro v KonbLeBoro ce4eHum

Mpunoxenwve O
(cnpaBoyHoe)

0.1 PacyeT NpOYHOCTM KOMbLEBLIX CEYEHUA KOMOHH (pucyHok [.1) npwu

COOTHOLLEHWM BHYTPEHHEro U HapyxHOro paauycoB ry/r; 20,5 n apmartype,
paBHOMEPHO pacnpenerneHHo Mo OKPYXHOCTU (NMPpY MUHUMYM CEMW MPOAOSIbHbBIX
CTEpPXHSIX), NPOM3BOASITCH B 3aBUCUMOCTM OT OTHOCWTENbHOW MIOWAAn CXxaTon
30HbI 6eTOHa

N+RA

o s dof .
édr Rbﬂ b (Rsc & lr?Rs)As,!of ' ():“)

a) npu 0,15< £.;. < 0,6 - U3 ycrnosusi

sin wE,;
ML (Rb‘qrm 3 Rscﬂs,ioirs) Tczr B Rs As,ioirs (1 3 I:T‘Ecz'r )(0:2 & l’gécz'r) ; (ﬂZ)
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6) npu £, £0,15 - u3 ycrosus

sin wE,;
ML (REJArm i Rsc‘qs,foirs) Tczrl #; 0,2951?5445;0;.?‘5 ) (ﬂ3)
; N+075R, 4, 1
e Sl = @ o5 a4
& Rb‘q % Rsc As,roi

B) npu £ 20,6 - 3 ycrosus

sin wE
ML (Rydry *+ Ry, As,ioirs)TCﬂ: (8.4)
rae
W
e Ry A+ Ry, As,fof ’ @)

B dopmynax (O.1)-(A.5):

A; 406 - NNOWAAL CeYeHMs BCel NPOJOILHON apMaTypb;

5w i i T

m- T

2

75 - pagMyc OKPYXHOCTW, MPOXOASLUEeN Yepe3 LEHTPbl TSHKECTU CTepxHeln
NpoAoIbHON apMaTyphbl;

PucyHok 1.1 - Cxema, npMHMMaeMasi Npy pacyeTe KOnbLEeBOro ce4eHus
cXaToro anemeHTa

N Cocamas 30na

PVICyHOK a1 - Cxewma, npuHUMaemMasa npu pacyeTe KosibLeBOro CevYeHusa cxXatoro
anemMeHTa

MomeHT A4 onpepensieTcsi ¢ y4eToM BrMsiHUA nporvba anemeHTa.
(N3meHeHHasi pepakumsi, Mam. N 2).

[1.2 PacyeT Npo4HOCTM KPYrbiIX CEYEHUA KOMOHH (pucyHok [1.2) ¢ apmatypo,
PaBHOMEpHO pacnpefeneHHo MO OKPYXHOCTU (MNP YWCIE MUHUMYM CeMu
NPOAONbHBLIX CTEPXHEN), Npu Kracce apMaTypbl He Bbilwe A400 npoBepsieTcst K3
ycnosus

sin

M< %beir TR0 4 R4, [m - qo]rs, (0.6)
™ ™

rae » ur; -cm. A.1;

£+ - OTHOCUTENbHasi Mrowaab CkaTtol 30Hbl 6GeToHa, onpeaensieMasi
crieaytoLwmm obpasom:
NpU BbIMOSTHEHWM YCIIOBUS

N CO0TTR,A+0,645R, 4 oy | @.7)

13 peLieHnsa ypaBHeHUA

W+ Ry AT 2P Eer
‘E o=
# Ry d+ R As,iof ) (4.8)

NpY HEBLINONMHEHUN ycroBust ([.7) - U3 peLLeHusi ypaBHEHUS!

N+ Rsﬂs i T Rbﬂ = 2755,3;-,‘
B = i 2
g

Ry A+ 255R A, 17
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© - ko3adpUUMEHT, yuuTbiBaOWMIA paboTy pacTsHYTOM apmaTypbl U

MPUHUMaEMbI PaBHbIM: NpY BbinorHeHun yeroeua (0.7) w = L6(1 - 1,558 . 3,
Ho He 6onee 1,0; Npu HeBbINONHEHWUN ycrosus (O.7) ¥ =0;

A; s - MNOWAAL CEYEHMA BCEN NPOAONLHONM apmMaTypbl;

r5; - paguyc OKPYXHOCTW, NPOXOASLUEA 4epe3 LEHTPbl TSHKECTU CTEpXHEN
npoaonbHON apMaTypbl.

PucyHok [1.2 - Cxema, npuHMMaeMasi Npy pacuyeTe Kpyrnoro cevyeHust
BHELIEHTPEHHO CXKaToro 3afiemMeHTa

N
Cxcamas 3ona ‘ e
=)
I
Z
=
PucyHok [1.2 - Cxema, NpuHMMaemas npy pacyeTe KpyIroro CeyeHus

BHEL,EHTPEHHO CXaToro arieMeHTa

MomeHT Af onpepenseTcs ¢ y4eToM BNusiHWUS npornba anemeHTa.
(N3meHeHHast pepakumsi, Mam. N 2).

NMpunoxeHue E (cnpaBoyHoe). PacyeTt
OETOHHbIX WWMNOHOK

Mpunoxenwve E
(cnpaBoyHoOEe)

E.1 Pasvepbl GETOHHbIX LUMOHOK, MepefalolmxX COBUraloLMe YCUIUSI Mexay
COOPHBIM 3MEMEHTOM U AOMOINHUTENBHO YFOXEHHBIM GETOHOM UnM PacTBOPOM,
pekoMeHayeTCs onpeaensTb no opMynam:

e
i 2 :
b2 R (E1)

g

o . .
ki 2R§Jf£k"gk ’

(E2)

rae ' - caoeuralowas cuna, nepeaaroLascs Yepes LUMOHKY;
i, b, & - rmyBuHa, BbICOTA U ANMHA LLMNOHKMY,

#j - YUCIO LWNOHOK, BBOAMMOE B pacyeT 1 NnpuHuMaemoe He 6onee Tpex.

PucyHok E.1 - Cxema ans pacueTa LUNOHOK, NepeAalwlux caBurarome
yCUnus ot cGOpPHOro afemMeHTa MOHONIMTHOMY GETOHY

Q
I ]
\ b
| 4
- «a 4
= a
* a i a
.
\f;//
— /‘
A A
¥ ¥

1 - cOOPHBIV ANIEMEHT; 2 - MOHOMNMUTHBIA 6ETOH

PucyHok E.1 - Cxema [nsl pacyeTa LUNOHOK, Nepefalouyx CABuratoLLme yeunvst ot
c6opHOro anemeHTa MOHONMUTHOMY GETOHY

Mpy Hannumm cxMMatoLein cunbl 2V BbICOTY LUMOHOK AOMYyCKaeTcs onpeaensiTe
no dopmyne
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_Q-07N

A
2Rbrfk?3k ’

(E.3)

M MpUHMMATb YMEHbLUEHHOW MO CpPaBHEHWIO C BLICOTOMW, OMpeaensemMon Mo
dopmyne (E.2), He 6onee YeMm B [iBa pasa.

Mpn coeavHeHWM LLMOHKaMKN 3IEMEHTOB HaCcTWMa AfMHA LWMNOHKW, BBOAUMASN B
pacueT, [oMKkHa COCTaBMATb He Goree MonoBWHLI NPOSETa 3MEMEHTa, NPU 3TOM
BefMyMHa £ NpUHUMAETCA PaBHOM CyMMe CABWUraloLWX YCUMMA Mo BCeW ASvHe
aneMeHTa.

Mo ycnosusim (E.1)-(E.3) cneayet npoBepATb LUMNOHKW COOPHOrO anemeHTa u
LUMOHKW W3  AOMOSHUTENbHO  YFOXEHHOTO  GeToHa, MpUHUMasi pacyeTHble

conpoTvBrieHnsi GeToHa LWMOHOK Ry U Ry Kak Ans 6ETOHHbIX KOHCTPpyKUui. Mpu
pacyeTe Ha BblgepruBaHve pacTAHYTON BETBU ABYXBETBEBOW KOMOHHLI U3 CTakaHa
dyHAaMeHTa JOoMNyCKaeTCs yYnTbiBaTb paboTy NATH LUMNOHOK (pUCyHok E.1).

MpunoxeHune X (cnpaBo4yHoe). Pacuert
KOPOTKMX KOHCOJEWN

Mpunoxenwne XK
(cnpaBoyHoe)

XK.1 PacuyeT KOpOTKUX KOHcomneit KomoHH npu /iy £0.3%; (pucyHok XK.1) Ha
AelicTBME MonepeyHon cunbl Ang obecneyeHnss NPOYHOCTM MO HaKIOHHOW CxaTomn
nonoce mMexay rpy3om v onopon criefyeT NpovM3BoAUTL U3 YCoBUS

Q < 0,8Rybl, sin? 6(1+ Sap,,) )

B KOTOPOM MpaBasi 4YacTb npuHUMaeTcsi He Gonee 358, &4y U He MeHee

25Ry bhy.
B ycrnosumn (XK.1):

Isup - ANHa NNoWwaaKu onmpaHna Harpy3ku BAOMb BblfieTa KOHCONU:

2
y ; -2 %
g - Yrosi HakJioHa pac4YeTHOW CXXaToW NOSoChl K TOPU3OHTanu | sit g= ﬁ
By
gt ASW
Bw =g - KO3(hMUMEHT apMMUPOBAHUS XOMYTaMW, PacMoNOKEHHBIMU MO
ho

W
BbICOTE KOHCOIN;

3[€ecb &, - PACCTOSIHME MEXOY XOMYyTamu, U3MEPEHHOE MO HOPMAar K HUM.
Mpu pacyeTe yuUTbIBaAKOT XOMYTbl TOPU3OHTarbHBLIE U HAKMOHHbIE MOZ YITIOM He
6onee 45° k ropu3oHTanm.
HanpspkeHue cxatusi B MecTax nepefaydy HarpyskM Ha KOHCOMb HE [OMMKHO

NpeBbILLAaTL PACYETHOE COMPOTUBIIEHME BETOHA CMATUIO R jo; -
[na KOPOTKUX KOHCOMEW, BXOASALLMX B XKECTKUI y3eN PaMHOW KOHCTPYKLMM C

38MOHOMMUMBAHNEM CThIKA, 3HAYEHMe Ly B YCroBuM (PK.1) MPUHUMAIOT PaBHLIM
BbINETY KOHCOMM 4, eCrM Npu 3TOM BbIMONHsioTcs ycrnoeust M/ 20,3 M 1

{ap 11 22/3 (e M v © - MOMEHT, pacTMMBAIOLLMIA BEPXHIOK TPaHb PUrensi, 1
nonepeyHass cura B HOPMarnbHOM CEYEHWW purenss Mo  Kpaw  KOHCOMM
COOTBETCTBEHHO). B aTom cnydae npaByto yacTb ycriosus (XK.1) npuHumaloT He

Bonee SRy &hy.

PucyHok X.1 - PacueTHas cxema Anst KOPOTKOW KOHCOMM Npu AeMCTBUM
nonepevyHon cunbl

Lo

Lot F Lo
Pacuemnas
/’»,, s =t warronnas
e noaoca
Gemona
5
=
0
L
l
PucyHok 7K1 - PacuyeTHaa cxema QA5 KOPOTKOW KOHCOMM Mpu AencTBun

nonepeYHoun cunbl



MMpu LWapHUPHOM ONMPaHUM Ha KOPOTKYIO KOHCOSTb Garnku, nayLei BAOSb BbineTa
KOHCOMW, MpU OTCYTCTBUM CMeuuasnbHblX BbICTYNAOWMX 3aknagHblX AeTanen,

UKCUpYIOLLMX NoLWaaKy onvpanus (pucyHok XK.2), 3HaveHve fsup B ycrosun (2K.1)
NpUHMMaeTCs paBHbIM 2/3 AMMHBI haKTUYECKON NOoLLaAKN ONnpaHus.

PucyHok X.2 - PacuyeTHas cxema AN KOPOTKOW KOHCONM Npu
LIapHUPHOM onvpaHuu cbopHom 6anku, uaylien BAONb BbineTa
KOHCOMNKN

!
v
I
A 5 4
l’ur,r-= ‘1 "F_m,u f
0 G2
_‘_\,1‘
1Y}
- a
v@;.;-,‘-?a
=
et
& 0
Ry,
l,
L 7

PucyHok .2 - PacyeTHass cxema Ansi KOPOTKOW KOHCOMM MpW  LLUAPHWPHOM
onmpaHum cbopHon 6anku, nayllel BAOsb BblfieTa KOHCOMM

MonepeyHoe apMupoBaHWE KOPOTKUX KOHCOMEW [AOIDKHO —YAOBIETBOPSATH
KOHCTPYKTMBHBLIM TPeGOBaHMAM.

XK.2 Mpu wapHUpHOM onupaHuM Garnkm Ha KOHCOSb KOMOHHbI NPOAONbHast
apmaTypa KOHCOMM NPOBEPSIETCA U3 YCIOBUSI

i
oL <RA, (K.2)
g

rae I, fy - cM. pucyHok XK.1.

Mpn aToM npofonbHas apmatypa KOHCOMM AomkHa ObiTb goBeaeHa Ao
CBOBOAHOIO KOHLIA KOHCOMM 1 MMETb HaAMeXaLLyto aHKepPOBKY.

lMpy XECTKOM COEOVHEHUN PUrenist U KOMOHHbI C 3aMOHONMYMBAHMEM CTbiKa U
NpUBapVBaHNEM HIKHEN apMaTypbl pUresisi K apMaType KOHCOMW Yepe3 3aknaaHbie
AeTanv NpofonbHas apmaTypa KOHCOMM NPOBEePsieTCs U3 YCroBus

i
ijms&&, (K.3)
0

rae Ii, g - COOTBETCTBEHHO BbINET M paboyasi BbICOTA KOPOTKOM KOHCOMK;

N - ropusoHTanbHoe ycurivie, OefCTBYIOLUEE HA BEPX KOHCOMM OT purens,
paBHoe:

_ M+ Q! 2

x4
s (K4)

&

W npuHumaemoe He Goree L4kply, Ry +030 (me £y w !, - cootBetcTBEHHO
BLICOTA W /[JMHA YITIOBOMO LUBA NPUBAapWBaHWS 3akNafHbIX AeTanei purens u

KoHcomm; & f - pacyeTHOe COMPOTMBIIEHNE YITIOBbIX LUBOB Cpe3y Mo meTanny wea,
onpegensiemoe cornacHo CI1 16.13330, npu anekTpogax 342 wa =180 Mra; 0,3 -

KO3(MLIMEHT TPEHWUSI CTarm No cTanu), a Takxe He 6onee Ry, (roe Ry v Ay,
- pacyeTHoe COMPOTVBMEHVWE W MNOWadb CEYEHUs] COOTBETCTBEHHO BepXHen
apmatypsbl purens).

B dpopmynax (K.3) n (XK.4):

M, & - v3rvbalowmii MOMEHT W MOMNEpeYHast Cura COOTBETCTBEHHO B
HOPMarbHOM CEYEHWUN pUrens no Kpakt KOHCOMW; eCrii MOMEHT Jf pacTarvsaloT
HWXHIOIO paHb purens, 3Hadenne Af ydutbiBaetcs B doopmyne (XK.4) co 3Hakom
"MUHyC",;

{wp - (pakTMdECKas OMMHA MIOWAAKM OMMPaHUs Harpysku BAOMb BbireTa
KOHCOmMM;

hgy - paboyas BbicoTa purens.

MpunoxeHune U (cnpaBo4Hoe). PacyeT c6opHO-
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MOHOJIUTHbIX KOHCprKLIMﬁ

Mpunoxenve N
(cnpaBoyHoe)

M.1 CH0pHO-MOHOMNUTHbIE KOHCTPYKLIMM COCTOSIT M3 COOPHbIX Xerne3o06eTOHHbIX
3I1EMEHTOB, MOHONMTHOrO 6EeTOoHa, YNOXEHHOro Ha MecTe, U apMaTypbl.

B kavectBe COOpHbIX 3MEMEHTOB TMPUMEHSIOTCA Kak  chneuuansHo
3anpoeKkTUPOBaHHbIE, Tak W TUNOBblE ene3o6eTOHHble ObOblYHble WU
npeaHanpsikeHHble 3NeMeHTbl COOPHbIX KOHCTPYKLIMIA.

N.2  COOpHO-MOHONMUTHbIE  KENe300EeTOHHble  KOHCTPYKUMW  OOSDKHbI
yAOBMeTBOPsiTb TpeboBaHWsSM pacyeTa Mo Hecylwen CnocobHOCTW (npeaenbHble
COCTOSIHASI MEPBOW TPynMbl) U MO MPUrOAHOCTM K HOPMarbHOW 3SKCnnyaTauum
(NpenenbHble COCTOSAHUSI BTOPOW rpynnbi).

CBOPHO-MOHOIUTHBIE KOHCTPYKLMM CriefyeT pacCyuTbiBaTb MO MPOYHOCTU,
06pa3oBaHNI0 1 PackpbITUIO TPELMH 1 No AedopMaunsm Ana crnefyoumx ABYX
cTafwii paboTbl KOHCTPYKLMIA:

0o npuvobpeTeHnst BGETOHOM, YNOXEHHbIM Ha MecTe  MCMOSb30BaHus
KOHCTPYKLWM (6E€TOHOM OMOHOMMYMBAHMS), 3a4aHHON NPOYHOCTYU - Ha BO3AeNCTBYE
Maccbl 3Toro GeToHa M ApyrMX Harpy3ok, OEeMCTBYIOUWMX Ha [aHHOM JTane
BO3BEIEHVSI KOHCTPYKLINY;

nocne npuobpeteHnss GETOHOM, YNOXEHHbLIM Ha MecTe WCMOoMNb30BaHWs
KOHCTPYKUUN (6ETOHOM OMOHONMYMBAHWSA), 3a[aHHON MPOYHOCTU - Ha Harpysku,
AeicTBYIOLLME Ha 3TOM 3Tane BO3BEAEHUS U NPU KClyaTaL M KOHCTPYKLIWW.

PacyeT CcOOPHO-MOHOMUTHBLIX KOHCTPYKLMIA nocrne npuobpeteHnst 6eToHoM
OMOHOMMYMBAHNS 3afaHHOM MPOYHOCTM HEeoBXOAUMO NPOM3BOAUTL C  YYETOM
HayarbHbIX HaNpskeHW u aedopmMaLnii, NPoSBMBLUMXCS B COOPHBIX 3NIeMeHTax Ao
npvobpeTeHns 6ETOHOM OMOHOMMYMBaHWS 384aHHOW NPOYHOCTU.

1.3 HagexHyto cBa3b 6eToHa OMOHONMYMBaHWS ¢ 6ETOHOM COOPHBLIX ANIEMEHTOB
PEKOMeHAYEeTCS OCYLLUECTBSATb C MOMOLLBIO apMaTypbl, BbINyCKaemol 13 CHOpHbIX
3NIEMEHTOB, NyTEM YCTPOMCTBA BETOHHbIX LUMOHOK WNN LLEPOXOBATON NOBEPXHOCTH,
npoaosbHLIX BbLICTYNOB, WM C MOMOLUBIO APYTMX HadeXHbIX, MNPOBEPEHHbIX
crnocoboB.

PacueT npoYyHOCTM  KOHTaKTHbIX LBOB OT AEUCTBUS  CABUraloLLMX,
pacTArVBaloLLMX U CXAMAIOLLMX CUN Mexay COOPHbIM 3MEMEHTOM U MOHOMUTHBLIM
6eToHOM npounsBoauTcs cornacHo U.4.-1.8.

M.4 PacyeT KOHTaKTHbIX LUBOB Ha PaCTsPKeHUe peKoMeHOyeTCs Npov3BoAnTb U3
ycnosus

Ny Sy Re g, n.1)

e Yoi; - KO3MLIMEHT, MPUHMMaEMbIN A 06paboTaHHbIX WBoB pasHbIM 0,25, a
Onsi Heo6paboTaHHbIX LLBOB paBHbIM HyTHO.

PacyeT apMupoBaHHbIX KOHTaKTHbIX LUBOB Ha PacCTsHKEHWE PEeKOMeHAyeTCs
Npon3BOAUTbL K3 YCIOBUS

Ny SRA M.2)

N.5 PacyeT KOHTaKTHbIX LUBOB Ha COBMWM pekoMeHayeTcda npou3BoauTb U3
ycnosua

Qj £ Yo, sh,j " Ry 'AEJ,J' , n.3)

TA€ Yoshj - KOIMMUMEHT, MPUHUMAEMbIA ANA HEOOPabOTaHHbIX WBOB PaBHLIM
0,5, a ana 06paboTaHHbIX LWBOB paBHbIM 1,0;

PacyeT apMMpoBaHHbIX KOHTaKTHbIX LUBOB Ha CABUM peKOMeHOyeTcst
Npon3BOANTL U3 YCIOBUS:

QJ‘ s Yo, sk Ry 'Ab,j (i Ysb,shj RS,J' 'F‘sJ) s n.4)

HO He Bonee ¥a,shlim *for " g,
TA€ Yhsh,j - KOI(MULMEHT NPUHAMAEMbIN TaKUM ke, Kak 1 B veriosum (M1.3);

1
Ysb,sh,j - KOI(MLIMEHT, MPUHUMaEMbIN paBHbiM 1,0 ﬁ ;

Foshlin - KOSMMULMEHT, NPUHUMAEMbIN paBHbIM 2,0;
L st
gz

Az
(N3meHeHHas pepakums, Uam. N 2).

Mg - KO3dXPMLIMEHT apMMPOBaHWS KOHTAKTHOTO LLBA.

.6 PacyeT KOHTaKTHbIX LUBOB Ha COBMECTHOE AEWCTBME CABMUralwmx W
pacTsrMBaloLLyxX yCUvin NpousBoAUTCS U3 YCroBUs

&+ﬁ31’ (M.5)
Q_;‘D N_}',D

e ycunve Nj,g NpYHMMaeTCcsi paBHbIM Npaeoi YacTu B ycrosusix (U.1) u (U1.2), a

ycunue QJ-,D - paBHbIM NpaBoit YacTu B ycrnosusax (1.3) n (1.4).
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M.7 PacyeT KOHTaKTHbIX LLBOB Ha CXaTune NpOU3BOAMTCS U3 YCIOBUSA

N; <Ry Ay .8)
Pacuet apMUPOBaHHbIX KOHTaKTHbIX LWBOB Ha CXaTue peKkoMeHOyeTCA

npon3BoaunTb U3 yCriosma

N; SRy fy; + R Ay n.7)

N.8 PacuyeT KOHTaKTHbIX LUBOB Ha COBMECTHOE [AENCTBUE CABUraloLLmX K
CXVIMaIOLLMX VCUMWIA MDOU3BOAMUTCS U3 YCIIOBUIA:

j\,?:j.
nom 0 £ —2-<04
NJ,D

QJ‘ < QEJ,_;',D & Fiw Nj, (n.8)

NJ-
npn 0,4 < —— <0,6
NJ,D

QJ‘ = QEJ,J',D +0.4 Yiw N_}',D ) n.9)

06< i ¢
npn 0,6 £ —— =
Wiy

QJ' < QEJ,J',D +':"'jw (NJ',D _Nj) s (n.10)

me ycunve Nj,u NpYHUMaeTCsi paBHbIM MpaBon Yactu ycrnosus (M.6) n (L1.7),
ycunve Qz,,j,n - paBHbIM NpaBon YacTu B ycrosusix (M1.3) u (M1.4), koadbdmumeHT

Yjw NpuHAMaeTcs pasHbiM 1,0, a Ana ocobbix cnyyaes, TPEGYIOLWIX ONbITHOIO
060CHOBaHWS - N0 AAHHLIM NPSIMbIX 9KCNEPUMEHTasbHbIX CCIIEQOBaHMIA.
(N3meHeHHast pepakumsi, Mam. N 2).

MpunoxeHune K (cnpaBoyHoe). YueTt
KOCBEHHOro apMMUpoOBaHuUs Npu pacyerte
BHELLEHTPEHHO CXaTbIX 3/IEMEHTOB Ha OCHOBE
HenuHenHon aecopmaLMoOHHON Moaenu

Mpunoxerue K
(cnpaBoyHoe)

K.1 PacyeT BHELEHTPEHHO CXaTbIX CTEPXHEBbIX 3MEMEHTOB U3 TSHKENOro Unn
MESIKO3EPHUCTOr0 6ETOHA C KOCBEHHbIM apMUPOBAHWEM Ha OCHOBE HENMHENHOMN
AedopMaLMoHHON MoAernv criegyeT NPpoM3BOANTL CornacHo ykasanwi 8.1.20-8.1.30
M AONONHUTENbHbIX YkadaHun K.2-K.4.

K.2 YKecTKOCTHblE XapaKTepuUCTUKu Dy- (i, j -1, 2, 3) B ypaBHeHusx (8.39)-
(8.41) pna onpepeneHuss gedopmauuii 6etoHa M apmaTypbl B HOpMaribHOM
CEeYEeHUN IrIeMEeHTOB C KOCBEHHbIM apMWpoBaHWeM crefyeT onpedensatb Mo
copmynam:

2 2 2
Dy =X Ay Zi By v YAy Ziy By vy +Zklﬂbk'szk'gb Faes (K1)
i J
2 2 2
Dpg =2y Ty By vy + XAy Ty By vy +Zk‘.ﬂbk i By Ve . (K2)
i J
D12=Zﬂbz"zbn' 'ZEJ_;UJ' By vy +ZA.§;' 'Zsy"zs_yj 'E.y"yqj +%Abklszklzbyk By vy
i J
; (K.3)

Dyg =X Ay Zpyg By Vi + 2 A5 Do Bgovg + %Abk o Ep ok, (k.4)
: J

Dy = ZAEJJ' 'Zbyi By v+ Z‘qu 'Zsyj' qu i Zk:‘qbk : Zbyk Ey Yok ; (K.5)
! J

Dy = Xl By vy + DAy Egovy "'Zk‘.‘qbk By Vor (K.6)
i J

rae: Ak, Zpe, Zyk - NNOWAAL, KOOPAMHATHI LIEHTPa TSHKECTU & -T0 CXATOro
yyacTka 6eToHa C KOCBEHHbIM apMUPOBaHMEM W HanpsbkeHWe Ha YpOBHE €ro
LieHTpa TSXeCTH;

¥pr - KO3dpMUMeHT ynpyrocTn 6eToHa C KOCBEHHbIM apMUpOBaHWEM X -ro
y4acTka; ocTarnbHble 0603Ha4YeHust - cm. 8.1.23.

[onyckaeTca B dopmynax (K.1)-(K.6) npuHumats Ay = 0.
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K.3 3Hauenuss koacpdmuMeHTa ¥ CcrniegyeT onpenensdtb Mo AuarpaMmve
necopmypoBaHns 6eToHa ¢ KOCBEHHLIM apMUPOBAHNEM MPY OCEBOM CXaTuK.
Mpy MCnonb3oBaHWM ABYXMMHENHbLIX UMM TPEXIMHENHbIX AnarpaMM 3HaveHus

KoaphmLneHTa ¥ 5, CriegyeT onpeensTb, Uchonb3ys 3aBucumocTu (6.5)-(6.9), B
KOTOPbIX BMECTO XapaKTepucTuk GeToHa R, Spy WM S5 criedyeT UCMorb3oBaTh

XapakTepucTukn 6eToHa C KOCBEHHbIM apmMupoBaHnemMm Rb,red , Eblred M Fblred

Rb,red =Ryt B H 'Rs,zy (K.7)
Ep0,red = S50 + 0,02 Qg (K.8)
Ebored
Soored T2 (K.9)
B0

rae Rs,zg}l - pac4yeTHOe conpoTuBIieHne apMaTypbl CETOK KOCBEHHOro apMmnpoBaHua;

y Ay

Ay '

= nyt Ayl ta

s (K.10)

3gech #,, A, , I, - uacno cTepxHen, nnow@ab NonepeYyHoro cedeHns U anMHa
CETKU COOTBETCTBEHHO (MO OCAM KpanHWUX CTEPXHE) B O4HOM HanpaBreHuy;

#y, Ay, Iy - T0 e, B APyrom HarnpasneHum;

1

w =
025+ arrgg (K.11)
by Rsp
Qg K.12
rod Rb +10 ( )

R p n Ry -8 Ma.

K4 Tpn wucnomnb3oBaHWM KPUBOMMHENHbIX Auvarpamm  AedopMUpOBaHNS
3HaveHus koadduuueHTa ¥y criedyeT onpeaensTb, UCMOMb3ys 3aBUCUMOCTM
(K.2)-(K.8), B KOTOpbIX BMECTO XapakTepucTuk 6eToHa d, 1 &, crneagyeT
MCMOMb30BaTh XapaKTepUCTUKN BETOHA C KOCBEHHbIM apMupoBaHueM Rj,.q 1

Fnllyed, @ 3HAYEHVE MapameTpa ¥ ANA BOCXOASLLEN BETBM AMarpaMmMbl OCEBOrO
cxatns 6eToHa criefyeT NPUHMMATL PaBHbIM 3HAYEHWIO, BBIYMCIEHHOMY MO
copmyne

&y
Rb,red ’

¥n <

(K.13)

MpunoxeHune J1 (pekomeHayemoe). Pacuer
KOHCTPYKLUA C KOMMNO3UTHOU NOSIMMEPHOMN

apmartypou

MpunoxeHwe JT*
(pekomeHayemoe)

J1.1 O6wme nonoxeHus

N.1.1 PekomeHgauuu no pacyeTy pacrnpoCTPaHSIOTCH Ha  KOHCTPYKLuK,
apMMpoBaHHbIe KOMMNO3UTHON NONMMEPHOI apmaTypoii (aanee - AKTT).

J1.1.2 AKI pekomeHoyeTCs NPUMEHATb AN  apMUPOBaHUSI  KOHCTPYKLIWIA,
3KCNMyaTUpyeMmbIX B YCIIOBUAX arpeCCUBHOIO BO3AENCTBUA OKPYXatoLLen cpeabl.

[ns  apMUpOBaHWs KOHCTPYKLMIA crefyeT MNpUMEHSITb COOTBETCTBYHOLLYHO
TpeboBaHuam FTOCT 31938 AKI crieqytoLmx BUAOB;

- cTeknokomnoanTHyto (ACK);

- 6asanbTokoMNo3nTHY0 (ABK);

- yrnekomnosutHyto (AYK);

- apamugokomnoanTHyto (AAK);

- koMBUHMpoBaHHyto (AKK).

Bug AKI cneagyeT BblGupaTb C y4€TOM YCIOBWIA SKCMIyaTaLlunm KOHCTPYKLIWA,
XapaKkTepa VX Harpy>XeHus 1 SKOHOMUYECKWX noKasaTenen.

.2 HopmamBHble W pacyeTHble XapaKTepUCTUKU KOMMO3UTHOW
nonume pHoi apmartypbl

J1.2.1 HopmaTvBHOE 3Ha4yeHMe CONpPOTMBIIEHNS PACTSHKEHMIO Rf,n 1} 1 3HayeHne
mogynsi  ynpyroctn £y AKM  onpegenstor ¢ oBecnedeHHocTbio 0,95 o

pesyrnbTaTtam ucnbiTaHuii obpasuos B cootBeTcTBuM ¢ FOCT 31938.

1) BykBeHHble 0603HaYeHNs C MHAEKCOM " /" OTHOCATCS K XapakTepucTkam n
napameTpam KOHCTpyKumn ¢ AKT1.
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J1.2.2 PacuyeTHoe 3Ha4yeHne CONpPOTUBIIEHUS] PACTSKEHUIO Rf AKI onpegenstoT
no copmyne

i

R
f Ty

(UR)]

rae ¥y - koapdMUMEHT HageXHOCTU No MaTepuarty, MPUMHUMaeMbIA Npu pacyete
no npefenbHbIM COCTOSIHUSIM BTOPOM rpynnbl paBHbiM 1,0, @ npu pacuyeTe no
npeaernbHLIM COCTOSIHUAM NEpBOM rpynnbl - paBHbIM 1,5;

Y1 - KOIMDMLIMEHT, YYMTBLIBAIOLMA YCIIOBUSA JKCMyaTauuu KOHCTPYKUMA C
AKT, npuHrmaemblit no Tabnmue J1.1.

Ta6nmua J1.1
Ycnosus ) akcnnyartauwu || Bug AKT
KOHCTPYKLUiA
ACK ABK AYK AAK AKK
Bo BHyTpeHHMx nomelueHnsax || 0,8 0,9 1,0 0,9 0,9
Ha oTkpbITOM BO3ayxe 0,7 0,8 1,0 0,8 0,8

J1.2.3 MNpw pacyeTe KOHCTPYKUMIA NO nNpeaeribHbIM COCTOSIHUSIM MEePBON rpynnbl
Ha [eicTBME TOMbKO MOCTOSIHHBLIX M ANMUTENbHbIX HArpy3ok pacyeTHoe 3HadeHue
conpoTtumeneHuns pacTsbkeHuto AKIN crnegyet onpeaensite no dopmyne

Ry =%¥r1 Ry, (n.2)

rae Yfi - KO3IPUUMEHT CHWKEHMA CcOoMpoTUBIeHNs pacTsbkenmio AKIT npm
ONMTENbHOM OENCTBUM Harpy3ku, MpUHUMaeMblin no Tabnvue J1.2.

Tabnuua J1.2
Bua Harpyskmn Bua AKT
ACK ABK AYK AAK AKK
KpaTkoBpemeHHas 1 1 1 1 1
[OnuTtenbHas 0,3 0,4 0,6 04 0,4

J1.2.4 PacuyeTHoe 3HaveHve npegernbHbIX OTHOCUTENbHbIX Aedopmauui AKI
£ ¢k CrNegyeT BblYUCTATb Mo dopmyre

Ry
Cpal = (n.3)
£f

J1.2.5 PacueTtHoe 3HauyeHue conpotusrneHus AKI cxaTtuio cnegyet NpMHUMAaTh
paBHbIM Hyrto.

J1.2.6 PacueTtHoe 3HauveHue conpotusneHus AKIl pacTskeHuio npu pacdeTe

MPOYHOCTU CEYEHMIA, HAKITOHHbBIX K MPOLAONbHOM OCU ANIEMEHTA, ONpeaensitoT:
- Npu paguyce 3armba xoMyToB He MeHee 6 :

Rpw=0004F, =05R; (n.4)
- npu paguyce 3arvba xomyToB MeHee 64 - Mo gaHHbIM npousBoguTens AKIT,

HO He Bornee 3HayeHwsl, BblumcnieHHoro no dopmyre (J1.4).

Bo Bcex cryyasix pacyeTHoe 3HadeHne & -£w conpotuenieHns AKIT pacTsbkeHnio
crneayet npuHumaTh He 6onee 300 Mra.

N.2.7 PacyetHble auarpammbl  gedopmupoBaHus  (cocTosiHust)  AKTI,
yCTaHaBMMBaloLWMe  CBSI3b  MeXOy  HanpsbkeHUsMM U OTHOCUTENbHbIMM
nedopmaLusaMmn Npy pacTsixeHumn, criedyet NPUHUMATh JIMHERHbIMU.



1.3 KoHcmpykuun 6e3 npeaBapuTENbLHOrO HanpsikeHUA KOMMO3UTHOWN
nonMmMe pHoi apmaTypbl
PacuyeT KOHCTPYKLMIA NO NpeAesibHbIM COCTOSSHUAM NepBOi rpynnbI

J1.3.1 Pacuyer KoHCTpykumin 6e3 npeaBapuTenbHoro HanpsbkeHust AKI no
npeaenbHbIM COCTOSHUAM NEPBON MPYNMbl BbINOMHSIOT Mo pasaeny 8.1, npu aTom B
pacyeTHble hopMyrbl BMECTO 3HAYEHWI XapaKTEPUCTUK U NapameTpoB CTarnbHO
apmaTtypbl  MOACTABMAT  3HAYEHUS] COOTBETCTBYIOLWMX XapakTepucTVK 1
napameTtpoB AKIl, NpuvHMMalOT 3Ha4eHve nNIowaan CeYeHUs pPacrofioeHHOW B

cxarov 3o0He AKT1 4‘1} =0 n yuutbiBatoT ykasaHus J1.3.2-J1.3.3.

J1.3.2 TMpu pacuyete NO MNPOYHOCTM HOPMasbHbIX CEYEeHUA U3rmbaembix,
BHELIEHTPEHHO CXaTblIX, LLEeHTParnbHO Y BHELLEHTPEHHO PacTsHYThIX KOHCTPYKLIWIA MO
npeaenbHbIM yeunvsim:

- 3Ha4yeHne FpaHVIHHOVI OTHOCUTENBHOM BbICOTbI CaTOW 30HbI E_,R , NP KOTOPOM
npegeribHoe COCTOsAHWEe KOHCTPYKL MK HacTynaeT O4HOBPEMEHHO C AOCTUXEHMEM B

pactaHyTon AKI HanpsbkeHus, paBHOTO pacyYeTHOMY COMPOTUBIEHUIO Rf,
onpeaensioT no dopmyne

X o]
5R=k_=—
0oL Ef it
€2 (I.5)

rae @ - XapakTepucTuka CxkaToil 30Hbl GEeTOHa, MpUHMMaemasi Ans TSHKenoro
6eToHa knaccoB o B60 BkniouutensHo paBHou 0,8, a Ans Tskeroro 6eToHa
knaccoB B70-B100 u Ans mMenko3epHUCTOro, ferkoro u siyenctoro GeToHoB -
paBHoi 0,7;

Efulf - NPEAErbHOE 3HaYeHMe OTHOCUTENbHOM AedopMam yanmHeHus AKTT,
Bblumncnsemoe no copmyne (J11.3);

£33 - OTHOCWTENbHble AedopMauun cxatoro GeToHa, NpuHMMaemble Mo
ykasaHusam 6.1.20.

- npn ¥ > Epky 3HAYEHME BLICOTbI CATON 30HbI CEYEHUs MPW onpeaeneHnn

npegensHoro  uarvbatowero  MomeHTa My AnA U3rMBaeMbliX  KOHCTPYKLMIA
NPSIMOYTOMNbHOMO CEYEHVS BBIMUCTIAIOT MO diopMyrie:

xz\/(O,ﬁufotfng)Q+p.f0Lf2c0}302 ~ 051l (n.6)
roe

4 E R
I-’Lf:—f, fz—f!E32=—b,

by By Eh2

ﬂf - nnowaab ceveHns AKT, pacnonoXxeHHOW B PaCcTSHYTON 30HE CEYEHMNS.
PacyeT no npoyHoCTU M3rnbaembix KOHCTPYKLMIA TaBPOBOTO UMK ABYTaBPOBOIO

CeYeHWii C MOMKOA B CXaToil 30He npu X >Epky NPOMSBOAAT Ha OCHOBE
nedopmaLMoHHon mogernv no ykasanusam 8.1.20-8.1.30 ¢ yyetom J1.3.3.

J1.3.3 Tpu pacyete NO MPOYHOCTVM HOPMArbHbIX CEYEHUA KOHCTPYKLUA Ha
ocHoBe AedopMaLMOHHOV MOoAenu:

- B pacyeTHbIX 3aBUCUMOCTSIX NpUHUMatOT Ay =0u vg =1;
- pacyeT MO MPOYHOCTU MPOU3BOAST U3 ycrosust (8.37) U OOMNONHUTENbHOrO
YCIIOBUS:

Efamax SEpp0, (n.7)

rAe £¢ max - OTHOCWTENbHAA AedopmaLma Hanbonee pacTsaHyToro cTepkHa AKI B
HOpMarbHOM CEYEHUN KOHCTPYKLLMM OT [LeNCTBUSI BHELLHEN Harpy3Kku;

Erulf - NPEOENbHOE 3HaYeHNe OTHOCUTENbHOW Aedopmaumnmn yanuHeHus AKT,
Bbluncnsemoe no cgopmyne (J1.3).
PacueT KOHCTPYKLMI NO NpeAefibHbIM COCTOSIHUSIM BTOPOM rpynnbl

J1.3.4 Pac4yeT KOHCTPyKUUA NO npedernbHbiM COCTOSHUAM BTOPOW pynnbl,
BKITHOYaIOLLWIA pacyeTbl No 06pa3oBaHmio, PacKpbITUIO TPELLMH 1 Mo AedopMaLmsm,
npoBoAST No pasaeny 8.2, Npu 3TOM B pacyeTHblE 3aBUCMMOCTV BMECTO 3Ha4YEHWIA
XapaKTepucTMK W napameTpoB CTanbHOW apmaTtypbl MOACTABMASIOT 3HAYEHUs!
COOTBETCTBYIOLLMX XapakTepucTuk u napameTpoB AKIl, npuHUMMaloT 3Ha4eHvie

nrowaan CeveHusl pacnorioxeHHo B cxaTtoin 3oHe AKI Af =0 1 yyuTbiBalOT
ykasaHus J1.3.5, J1.3.6.

J1.3.5 Tpu pacyeTe No pacKkpbITUIO TPELLWMH 3HAYEHNE . i B YCIIOBUM (8.118)
npuHMMatoT He Goree:

0,7 MM - npy HENpPoOJOMKMTENbHOM PaCKPbITUM TPEeWwyH B HOPMasbHbIX
YCINOBUSIX 3KCMyaTaLum KOHCTPYKLUIA (3KCMnyaTaums B 3aKpbITbIX MOMELLEHUSAX);

0,5 MM - Npu NPOAOIKUTENBHOM PacKpbITUM TPEWWH, a Takxke npu
HenpoAOIKATENBHOM PAcKpbITUM TPELLMH NPY 3KCNITyaTauun KOHCTPYKLWIA B cpeae
C MOBbILUEHHON BNAXHOCTLIO (IKCMMyaTaLumns Ha OTKPbITOM BO3AYXe UM B FPYHTE) U
B arpeccuBHON cpese.



J1.3.6 Tpn pacyeTe WMPWHbI PacKpPbITUS HOPMarnbHbLIX TPewwH B dopmyne

(8.128) 3HaueHne koapdmumeHTa g, yuuTbiBatoLLEro npodwmrs npogonsHon AKII,
NPUHUMAIOT PaBHbIM:

0,7 - Ans apMaTypbl Nepuoan4ECKOro Npotmns;

1,2 - oS rmagkov apmatypel.

J1.4 KoHcTpyKuum ¢ npeaBaputenbHO HanpsixxeHHow AKIM

J1.4.1 PacyeT KOHCTPyKLMA C NpeaBapuTensHO HanpsbkeHHon AKIT BbINOMHSOT
no pasgeny 9, npu 3TOoM B POPMynbl BMECTO 3HAYEHUN XapakTepucTuK W
napameTpoB CTanbHOW apmaTypbl MOACTaBMAT 3HA4YeHUs COOTBETCTBYHOLLMX

xapakTepucTuk 1 napametpos AKIl, B pacyeTHbix dopmynax npUHUMaoT ﬁ;r =0n
Y4UTbIBAIOT yKasaHus 11.4.2-11.4.12.

N.4.2 NMpenapuTenbHble HanpsbkeHna AKTM C g npuHUMaloT He Gonee:
-05 R - ans AAK;

-0,65 Rp - ons AYK;

-0,45 Rg - ans ACK n ABK.

J1.43 TloTepn oT penakcauun HanpsbkeHwin AKIl 30@1 onpegensioT Mo

copmynam:
ona ACK, ABK n AAK:

&Gf}"l = 0,20@ 3 (j'|8)
ons AYK:
Ao g = 01504, (n.9)

B chopmynax (J1.8) u (J1.9) sHayeHne T4 npuHUMatoT 6e3 ydeTta notepb.
Mpn Hammumm Gornee TOYHbIX AaHHbIX O pernakcauum AKIT gonyckaetcs
NPUHUMATb UHbIE 3HAYEHMSI NOTEPb OT penakcaLuy.

[na AKK sHaveHus C g u 1'56@1 NPUHMMAIOT NO AaHHLIM U3rOTOBUTENS.

J1.4.4 MakcvmarnbHoe 3HavyeHue TemnepaTtypbl Npy NPonapuBaHnUM KOHCTPYKLMN
He [OIPKHO MpeBbllaTb 3HAYeHWUst TemnepaTypbl CTEKMOBaHWA MNOMMMEPHO
maTpuubl AKT.

1.4.5 MpenBapuTernbHbie HaNPskeHNs B 6eTOHe Tgy HE [AOIDKHBI NPEBbILLIATD:

- 06R&p - npu nepepade ycurmsi NpeABapuUTENbHOO  oGkaTust iy,
onpefenseMoro ¢ y4eToM NepBbIX NOTePb;

- 0,453@ - B 3KCNMyaTauWoHHOW CcTaawu npu OENCTBUM  yCunns

npeasapuTesibHoro obxatus E’El), onpenendaemMoro ¢ y4eTomMm nNoOSHbIX NoTepb, U
HOPMaTWBHOW ASMTENbHON Harpysku;

- O,GRbp - B OKCNMyaTauWOHHOW CcTaguu npu  OENCTBAM  yCunus
npegsapuTencHoro obxatust 7y, ONpeaensieMoro C Y4eToM MorHbIX MoTepb,
NOJSIHOW HOPMATUBHON Harpy3ku.

J1.4.6 OnuHy 30HbI Nepefayn npeaBapuTeNibHOTO HanpsbkeHust Ha 6eToH ans
AKIM 6e3 fononHUTEnNbHbIX aHKEPYIOLLWX YCTPOMUCTB OnpeaenstoT no copmyne

_ Sp 4y

= , (1.10)
Roond

O.an

&

rie Cg - NpeaBapuTEnbHOE HanpshkeHue B Hanpsraemon AKI ¢ ydeTom nepsbix
noTepsb;

Ryomd - COMpOTUBIIEHME cuenneHuss Hanpsiraemoir AKM ¢ GeToHom,
COOTBETCTBYIOLLIEE NepeaaToyHoN npovHocTy 6eToHa u onpeaensiemoe no J1.5.6.

J1.4.7 PacyeT no NpoYHOCTM HOPMaribHbIX CEYEHWI MO MpeaenbHbIM YyCUnmam
npoBogsaT no 9.2 ¢ yuvetom J1.3.1-11.3.3, J1.4.8-11.4.10. MNpn atom B dpopmynax

0603HayeHus nroLaaeln ceveHuns Af crnenyeT OTHOCUTb Kak K HanpsiraeMoMn, Tak u
K HeHanpsiraemon AKTT.

N.4.8 3HaveHus oTHocuTerbHOM Aedopmaumm £ AKMl, pacnornoxeHHon B
pacTsHYTOW 30HE MPU BbIYUCIIEHUM 3HAYEHUSI TPAHUYHOWM BbICOTbI CXATOW 30HbI

6eToHa & onpendenstoT no gopmyne
Re-0
er gl A (n.11)
2r
roe Og - npeasapuTenbHoe Hanpsbkedne B AKI ¢ yyeTom Bcex noTeps,

NpUHUMaeMoe Nnpy 3HaueHnn KoaddmuymnerTa ¥ g = 0,9.

J1.4.9 MNpwu pacyeTe anemeHTa B CTaauM NpeaBapuTEnbHOrO obxatus ycunve B
Hanpsiraemon AKI BBOASIT B pacyeT Kak BHELLHAS NPOAOSIbHAs CUIa, paBHas



Np =C7ﬁ,ﬂﬁ,, (J1.12)

roe ﬂﬁ, - nnowiaab ceveHns Hanpsraemown AKTT;
O - nNpeaBapuTerlbHble HanpsXkeHWss C  y4eTOM NepBbiX MoTepb K

KoadpdmumerTa g =1,1.

J1.4.10 PacuyeT no npoYyHOCTWM HOpPMasibHbIX CEYEHUA Ha OCHOBE HENMUHENHOMN
nedopmaLlnoHHor mogenv nposoaaT no 9.2.13-9.2.15 ¢ yyetom J1.3.3.

PacuyeT npeaBapuUTeNbHO HaMpPsXeHHbIX KOHCTPYKLUMIA NO npepenbHbIM
COCTOSIHUSIM BTOPOW rpynnbl

J1.4.11 PacueT npeaBapuTenbHO HanpspkeHHbIX KOHCTPYKLMA MO npedenbHbIM
COCTOSIHASIM BTOPOW rpynMbl, BKIHOYAOLWMIA pacyeTbl N0 06pa3oBaHuio, packpbiTuio
TpewyH n no gedopmaumsam, nposoast no 9.3 u ¢ yyetom J1.3.9, npn atom B
pacyeTHble opMynbl BMECTO 3HAYEHUN XapaKTepUCTUK U NapaMeTpoB CTanbHON
apmMaTypbl  MOACTaBMAT  3HAYEHUs] COOTBETCTBYIOLMX  XapaKTEPUCTUK WU

napameTpos AKIM 1 nprHUMatoT ﬂ;r =0.

J1.5 KoHCTpykTMBHBbIE Tpe6oBaHUs
TpebosaHusi K 2e0MEMPUYECKUM pa3mepam

J1.5.1 F'eomeTpuyeckne paamepbl KOHCTPYKLWA ¢ AKI AomkHBI COOTBETCTBOBaTL
TpeboBaHuam 10.2.
TpebosaHusi K apMUpo8aHUIo

11.5.2 ApmupoBaHmne KoHcTpykuuii AKIM oormkHO cooTBETCTBOBATL TpeboBaHWUAM
10.3 n yuntbIBaTh pekomeHpauum J1.5.3-J1.5.7.

J1.5.3 MuHumarnbHble 3HayveHus TonuwHbl crnosi 6etoHa go AKI npuHumaroT
paBHbIMM:

25 Mm - npu sKkcnnyarauuu KOHCprKLlI/IVI B 3aKpPbITbIX NOMELLUEHUAX;

35 MM - Npun aKcnnyaTaumyM KOHCTPYKLWIA Ha OTKPbITOM BO3AyXe U B rpyHTe (npu
OTCYTCTBUW AONOMHUTENBHBIX 3aLLUTHBIX MEPONPUATUIA).

Bo Bcex criyyasix TOMWMHY 3almMTHOrO crnos 6eToHa crnedyeT NpuUHUMaTb He
meHee anameTtpa AKT.

N.5.4 KoadhdbmuMeHT apMMpoBaHWA MPOAONLHON pacTaHyToin AKIM Kf, %,
cneayeT NpUHUMAaTbL HE MEHee, Yem:
0,13% - B un3MbaeMbIX, BHELEHTPEHHO DaCTSHYTbIX 9SnemMeHTax W

i
BHELIEHTPEHHO CXaTblX 3rieMeHTax npyu rmMbKocTy _1517 (Ans NpsiMOYronbHbIX
I

I
ceyeHun £55);
k
]
0,33% - BO BHELEHTPEHHO CXaTblX 3rieMeHTax npu rMbkocTu _1287 (ans
I

]
NPSAMOYTOMbHbLIX CEYEHWIA % =25);

ana NPOMEXYTOYHbIX 3Ha4YeHun mobKocTn ONIEMEHTOB  3HayeHue |
onpenendtoT No nHTepnonauun.

J1.5.5 B nuHenHbIX KOHCTPYKLUMSX U NAMTax C BbICOTOW NOMNEPEYHOro ceyeHus
% »150 MM Hanbonblliee paccTosiHUe Mexay OCAMU CTepxHeln npopornbHon AKT
LOIkHbl 6bITh He 6onee 1,54 1 300 mm.

J1.5.6 BasoBylo (OCHOBHYIO) OSMHY aHKEPOBKW, HEOOXOAMMYIO ANs nepedadv
yeurmss B AKI ¢ NomnHbIM pacyeTHbIM 3Ha4YeHWeM COMpoTUBIieHUs X, Ha GeToH,
onpegenstoT no dopmyne

Rp Ar

= , (n.13)
Roond U s

O.an

rie 3HaveHue Fy,ng BblUMCHAOT Mo diopmyrie (10.2), MpUHUMas B Hel 3HaYeHUst

KO3(pMLIMEeHTOB paBHbIMK T); =151 15 =1.
Ons AKIM nepuognyeckoro npodwns, ¢ rnokasatensiMmy cuenneHns ¢ 6eToHom

He HWKe, Yem Yy CTarbHON apmatypbl, 3Ha4YeHve KoaduumneHTa 1y gonyckaeTcs
NpYHMMaTb B COOTBETCTBMM C NpuBeaeHHbIM B 10.3.24 Ans cTanbHOM apmaTypbl.

J1.5.7 Tpebyemyto pacyeTHyto AnvHy aHkeposku AKIT onpegensitoT no dopmyre

A 'f el
Ar e

{

an = *l,an ) (1.14)
rae fo.qn - 6asoBast ArvHa aHKepoBKY, onpeaensiemas no gopmyne (J1.13);
Af . - nrowWwaak nonepeyHoro cevermst AKM, TpeGyemas no pacyery;

ﬂf,cag - nrowaab nonepeyHoro cedeHnst AKT hakTuieckn ycTaHoBReHHas.

MpunoxeHne M (pekomeHayemoe).
TpeboBaHuMA K NpaBunam NpoeKTUPOBaHUSA U



KOHCTPYMPOBaHUA Xene3o6eTOHHbIX
KOHCTPYKLUNA C MEXaHUYECKUMMU
coeAVUHEHMAMU apMaTypbl

Mpunoxenne M

(pekomeHayemoe)

M.1 O6wme nonoxeHus

M.1.1 B HacTosiLLeM NpuUnoXeHUM NpeacTaBrieHbl TpeboBaHUA K U3rOTOBEHUIO,
NPOEKTUPOBAHMIO U KOHCTPYMPOBAHWIO MEXaHNYECKMX COEAMHEHWI HEHanpsraeMon
apmaTtypbl AvnameTpoM 10-40 MM xene3o0eTOHHbIX KOHCTPYKLIWA.

M.1.2 MexaHnyeckne coeavHeHUs apMaTypbl PEKOMEHAYETCH NPUMEHATb
B3aMeH CBapHbIX COEAVHEHWIA 1 COeAMHEHWI BHaxnecT 6e3 cBapku.

Ana  MexaHn4eckux CcoeauHeHUn apmaTtypbl  HeobxoaMmo  NpUMEHATb
coefMHeHUs crneaytoLmx BUOOB:

- ONPEeCcCOBaHHbIE;

- pe3bboBble (C Hape3aHHOW WUNW HakaTaHHOW LUMMHAPUYECKON N KOHUYECKOWN
pe3bbon);

- KOMBVHVPOBaHHBbIE;

- GonToBbleE;

- LlaHroBble.

Bua mexaHn4yeckoro coeMHEHVs U TUN COeAMHUTENbHBIX MydT (CTaHAAPTHbIE,
nepexofHble, MNO3NLMOHHbIE, GonToBble) CriegyeT HasHayaTb C  y4eToM
KCNMyaTaumn KOHCTPYKLMW, XapaKTepa Harpysok, TeXHOMorMu npov3BOACTBa
apMaTypHbIX paboT 1 TEXHUKO-3KOHOMUYECKMX NoKasaTenein.

COOopKy MexaHW4ecKuUX COeAVHEHW criefyeT BbIMOMHATb B COOTBETCTBUM C
MHCTPYKLMSIMU MPOU3BOAUTENS UINN PEIMAaMEHTOM.

O6nacTb NpYMEHeHNs MeXaHWYeCKUX COeAMHEHWA apMaTypbl MO Pac4eTHON
oTpuLaTensbHOM TemnepaType NpUHUMaloT He Hwke MuHyc 70°C; ans pe3bboBbix
COEAVHEHUIA C Hape3aHHOW Ha KOHLLaX apMaTypHbIX CTepxHeln pe3bboii obnacTb
NpUMeHeHnst orpaHuyeHa muHyc 60°C.

M.2 HopmamBHble XxapaKTEepUCTUKU  MeXaHU4eCKMX CcoeauHeHUWn
apmartypbl

Mpy wcnonb3oBaHUM ANsi CTHIKOBKU apMaTypbl MEXaHWYecKWUX COeaVHEHUI
HOPMaTVMBHOE 3HayeHne NMPOYHOCTU (BPEMEHHOrO COMPOTUBIEHWS) NPUHUMAEMOro
MeXaHW4eCKoro CoeauHEeHUst OOIDKHO OblTb HE MeHee HOPMAaTMBHOMO 3Ha4eHus
NPOYHOCTU (BPEMEHHOTO COMPOTMBIEHUS) COeAMHAEMOI apMaTypbl. MNPOYHOCTHbIE
N AedopMaLMOHHbIE  XapaKTEPUCTUKM  MEXaHWYEeCKOro COedVHEHUS [OOSKHbI
COOTBETCTBOBATH TpeboBaHMAM Tabnmubl M.1.

Tabnmua M.1
PaspbisHoe ycurve P, || HePOPMATMBHOCTL A Mpu E?l—?;:vnee%zzze
, KH, He meHee pacTspkeHMmZ), MM,  He
Gornee yOIMHeHWe apmatypbl By
3 nocrne paspyweHus
COeAVHEHUs, %, He
MeHee
5,710 0,1 2

Iy} Fs - HOMUHanbHasa niowanb nonepeYyHoro cevyeHna coeguHsiemon apmaTtypbl

Mo HOPMAaTVBHbIM AOKYMEHTaM Ha ee MpPOW3BOACTBO; G, - GpakoBOYHOE
3HaYeHWe BPEMEHHOrO  COMPOTMBEHUS  COeAMHSIEMON  apMaTypbl MO
HOPMaTUBHBIM LOKYMEHTaM Ha ee NPOU3BOACTBO.

2 3a pedopmMaTMBHOCTL COEAMHEHWS! MPUHUMAIOT 3HAYEHUE MNAcTUHECKon
Aedopmalim cTbika Npu HanpsbxeHun B apmatype, pasHom 0,6 o, (0,6 50,2), e

Tp (Tp32) - OpaKkoBOYHOE 3HayeHVe (M3MYECKOro WM YCMOBHOMO npeaerna
TeKy4ecTn apMaTypbl N0 HOPMATVBHBIM JOKYMEHTaM Ha ee NPOU3BOACTBO.

3) 3a paBHOMepHOe OTHOCWTENbLHOE YONMHEHWE COEAUHEHHBIX apMaTypHbIX
CTEPXHEN MOCNe WCMbITAHUS COSAMHEHWUS Ha pacTsbkeHue By  npuHUMaloT

HanBoribLuee 13 3HaueHni By, onpeaeneHHbIX Ha KaXIOM U3 CTEPKHEN.




M.3 PacuyeT kene306eTOHHbIX KOHCTPYKUMA C  MeXaHU4eCcKuMu
coeAMHEHUsIMU apMmaTypbl MO NpeAesibHbIM COCTOSIHUAM NepBON U BTOpOM
rpynn

PacyeT ene3o0eTOHHbIX KOHCTPYKLMA C MEXaHWYECKUMU COeOVHEHVSIMU
apMaTypbl MO NpeferbHbLIM COCTOSIHUAM MEPBO U BTOPOM PYMn BbIMOMHSIOT MO

yKasaHusm nyHkTa 8.1 u 8.2, npu 3TOM HopmaTtueHbie R;, U pacueTHble &;

COMpOTVBIIEHNsI, MOOYMb  YnpyrocTu E;, KoaddMUUEHTbl YCroBUiA paboTbl
apMaTypbl C MEXaHWYECKUMM COEAMHEHUSIMW MPUHMMAIOT TakUMK Xe, Kak Ans
Liernbix cTepXHe apmaTypbl COOTBETCTBYIOLLETO Kriacca B COOTBETCTBUM C 6.2, co
CreayoLLmM AOMNONHEHVEM:

- NpY pacyeTe CeYEHUI, B KOTOPbIX pacnonaraloTcs pe3bboBble MexaHu4eckve
COEAVHEHUSI apMaTypbl, PacYETHbIE 3HAYEHWs1 COMPOTUBIIEHWUSI PACTSHKEHWIO ANs

npefernbHbIX  COCTOSIHWA  BTOPOA  rpynnbl R . HEOBXOAWMO NpUHUMATL C

NOHMXAOLLMM  KOI(PMLIMEHTOM (TONBKO ANA CTbIKyeMoi apmaTypbl) ¥y, = 0,95,
YYUTBIBAIOLLMM NOAATIMBOCTE COEAUHEHMS.

M.4 KoHCTpykMBHBbIE TpeboBaHUsA
TpebosaHusi K Mamepuary U padmepam coeOUHUMEsbHbIX Mychm

M.4.1 MydTbl Ans pe3bboBbIX COEANHEHUIA U3FOTOBMSIIOT U3 cTarm mapku 40, 45,
45X, 45I'2 n aHanoroB no FOCT 1050. MydTbl ANnA ONpeccoBaHHbIX COEANHEHWIA
M3roToBnaoT 13 ctanm mapok 10, 15 1 20 no COCT 1050 1 Ct2 urm Ct3 no [OCT
380.

M4.2 TeomeTpuueckne pasmepbl COEOUHUTENbHbIX MyT Ha3HavalT U3
YCroOBMSI  PaBHOMPOYHOCTM MO 3HAYEHWIO  HOPMATMBHOTO  BPEMEHHOro

COMpPOTVBIIEHNSI PACTSHKEHUIO COEAMHAEMOW apmaTypbl S; U MydTbl Cgy, MpU
3TOM OCHOBHbIE FEOMETPUYECKME pa3Mepbl COeaUHUTESNbHbIX MydT creayet
npuHMMmaTtb no Tabnmue M.2. [lonyckaeTcs no pe3ynbsTaTam OfbITHbIX UCMbITaHW
YTOYHSITb pa3Mepbl COeAUHUTENbHBLIX MydT, KOTOpble AOMKHbI ObiTb yKa3aHbl B
TEXHUYECKMX YCIIOBUSIX KOHKPETHbBIX NPOM3BOAUTENEN.

Tabnmuya M.2
Tun coeguHeHus leomeTpuyeckune pasmepbl Mydr, |[[AmmHa  pe3bbbl
MM, He MeHee Ha KOHLLax
apmaTypHbIX
CTepXHEN, MM, He
MeHee
OrvHa 7 HapyxHbiit
avameTp [}
CoeaunHeHus Cll2,54 1,64 d
LMIMHAPUYECKON
HakaTaHHoOW pe3bboi
CoeaunHeHus C|2,34 1,54 d
LINNUHAPUYECKON
HapesaHHoi pe3bboit
CoeavHeHust c|l3,34 14d 14d
KOHU4eckol pe3bbon
OnpeccoBaHHble 84 1,74 44
coeVHeHus

M.4.3 MapameTpbl pe3bbbl pe3b6oBbIX COeAVHEHWUI [OMKHbI COOTBETCTBOBATL
TpeboBaHuam FTOCT 24705, gonyckaeTcsi NpMMeHeHWe pe3bbbl HecTaHAapTHOro
pa3vepa npu yCroBUM COOTBETCTBUSI MEXaHUYECKOro COeAMHEHWs TpebGoBaHWsM
Tabrmubl M.1.

M4.4 PacyeT coeguHUTENbHLIX MydT OMNPECCOBaHHbIX MEeXaHU4eCKnX
COEAVHEHWIA B 3aBMCUMMOCTM OT crnocoba OMnpecCcoBKU criedyeT BbIMOSHATb C
Y4YETOM MOMNOXEHNN NpunoxeHns H.

TpebosaHusi K 2e0MempuYECKUM pasmepam xene3o6emoHHbIX KOHCMPYKYUl ¢
MexaHU4YeCKUMU COeOUHEHUSIMU apMamypbl

M4.5 TeomeTpudeckue pas3Mepbl  Xene3oBETOHHbIX  KOHCTPYKUMA €
MexaHN4eCKUMN COeAUHEHUAMN apMaTypbl AOMKHBI oTBeYaTh TpebosaHuam 10.2.
TpebosaHusi K apMUPOBaHUIO

M4.6 ApmupoBaHue Xene3obBETOHHbIX KOHCTPYKLMA C  MexaHU4ecKumMu
CoeMHEHNAMIU apMaTypbl CrefyeT BbIMNOSHATL B COOTBETCTBUN C TpebosBaHnAMU
10.3 n ykazaHusmu M.4.7-M.4.10.
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M.4.7 Tpn cTblkOBaHUM apMaTypbl C MOMOLLBIO MEXaHU4YECKUX COeANHEHUN
TOMWMHA 3aLLMTHOTO CIiost OT Kpasi MydpThbl 4O rpaHn xene3obeTOHHOro anemeHTa
[orkHa OblTb HEe MeHee 3HayYeHui, ykadaHHbIx B Tabmue 10.1.

M.4.8 MexaHuyeckue CoefuHEHVSI apMaTypbl B BEPTUKaIbHbIX Xene3o6eToHHbIX
anemMeHTax Heobxogumo pacnonaratb B 30He 1/4-1/5 BbICOTbI 3Taxa OT Bepxa
nepeKpbITUs, B U3rnbaeMblx afieMeHTax - BHE 30Hbl MakCUMMaribHbIX MOMEHTOB U
OeiCTBYIOLLMX MaKCUMarbHbIX YCUMWiA B apMaType.

KonnyecTBO CTbIKyemol B O4HOM CEYEHUN aneMeHTa paboueii pacTsaHyTon unm
CcXaTon apmatypbl MEpPUOAUYECKOro MNpOuns C  MOMOLLBI  MEeXaHWYeCcKux
coefuHeHwd ponyckaetcs npuHumatb Ao 100% npu npoueHTe apMupoBaHus

npoponebHo  apmatypbl H; 3% u He 6ornee 50% B oCTanbHbIX Cry4asXx.
PaccTosiHis Mexay CEeYeHUsIMM CTbIKyeMOM apMaTypbl MPUHMMAOT pPaBHLIMU
OJMHe nepenycka coeanHseMoi apMaTypbl (HaxrecTku) (pucyHok M.1).

M4.9 MuHumanbHoe paccTosHMe B CBETY MeXay  MeXaHW4ecKumu
COeaVHEHVsIMM apMaTypbl onpegenseTcs rabaputHbIMU pa3Mepamy obopyaoBaHus
AN BbINOMHEHUS! CTblka U [OMKHO ObiTb He MeHee 24 U He MeHee 3Ha4YeHWn,
ykasaHHbix B 10.3.5.

PucyHok M.1 - PacnonoxeHue cTepXXHeWn, CTbIKyeMbIX BHaxXNecT U ¢
NMOMOLLbI MEXaHUYECKUX COeaUHEeHUN

z|
=
gl
I ~|
e A
|
c | All
1
' 1
= = 1,3k ]
=
Lo !
N | |
: T = M
!
I"—l
Cocammmentiian vyfra_~
-—h ]
4 - [vMameTp apmaTypHblX CTepxHew; { - AnMHa nepenycka (HaxnecTku)

apMaTypHbIX CTEPXHE

PucyHok M1 - PacnonoxeHve CTepxHewn, CTbIKyeMblX BHaxiecT M C MOMOLLbIO
MexaHU4eCKUX coenHeHUn

M.4.10 B kapkacax C MeXaHW4eCKUMW COeAMHEHUsIMU apmaTypbl nonepevHoe
apMupoBaHve TMpUHUMAlOT TakMM e, Kak B Kapkacax 6e3 MexaHW4eckux
coefMHeHUIn apMaTypbl.

Mpunoxenve M (BeegeHo aononHutensHo, Mam. N 3).

MpunoxeHune H (cnpaBo4yHoe). Pacuyer
coeAuHUTENbHbIX MY(T onpeccoBaHHbIX
MeXaHN4YeCKUX CoeAUHEHUN

Mpunoxenve H
(cnpaBoyHoe)

H.1 OnpeccoBaHHbIMY MEXaHUYECKMMN COEAVHEHUSIMU apMaTypbl [oNyckaeTcs
COeauHSATb apMaTypHblil npokaT krnaccoB A400-A800 no6oro nepuoguyeckoro
npodwmns. lMpumeHeHne onpeccoBaHbIX COeAWHEHWA AN apMaTypbl [agKoro
npodomnsa He AonyckaeTcs.

H2 B kavectBe wMmaTepuana pAna COeQUHUTENbHbIX MydT MCNONb3yT
GecLuoBHbIe ropsvenedopMUPOBaHHbIE UMK XONOAHOAE(OPMMPOBAHHbIE TPYObI
(nolOCT 8731 B 4acTu TexHudeckux Tpebosanuin MI[OCT 8732 B yactu
copTameHTa) WnM Kpyrrnoro ropsiyekataHoro npokata (no[OCT 535 B 4actu
TexHnyeckmx TpebosaHuii MTOCT 2590 B uacTu coptameHTa). B kauectBe
MaTtepuana ans CoeauHUTENbHbIX MydT ncnonbaytoT ctanb mapok 10, 15 no FOCT
1050, Ct2 wm Ct3 no[OCT 380. Aonyckaetcs NpuMeHATb MydpTbl U3 cTanm
mapku 20 no FOCT 1050, yuuTbiBasi CHKEHVE pecypca O6XUMHOro 06opyaoBaHus.

H.3 OnpeccoBaHHble COEAMHEHVs] OOMKHbI COOTBETCTBOBAThL  ClEAYHOLMM
napamMeTpam, onpefensoLLyM KX MPOYHOCTb U XapaKkTep paspyLLeHUst:

H.3.1 Mrowank NnonepeyHoro ceveHnst CoeanHMTENbHOM MydTbl 4O ONPeCcCoBKU

F,, HasHavaloT W3 YCrOBWSI PaBHOMPOYHOCTV MO 3HAYEHMIO HOPMATUBHOIO
BPEMEHHOrO COMPOTUBIIEHUSI MPY PACTSXKEHUM COEAMHSAEMON apMaTypbl U MydTbI:

FM=GB,SFSIGB,M5 (H.1)
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roe gy W T s - HOPMATMBHble 3HAYEHWs] BPEMEHHOTO COMPOTUBIIEHNS
maTtepuara CoeanHUTENBLHON MydThl M apMaTypHOro npokata COOTBETCTBEHHO MO
HOPMaTUBHbIM JOKYMEHTaM Ha UX NPOU3BOLACTBO.

H.3.2 [onyckaeTcsi BMECTO HOPMAaTMBHbIX 3HaYeHU O x MaTepuana mydr
NpUHUMATL UX haKTUYECKME 3HAYEHNS, onpeaernsieMble OnbITHbIM MyTEM.

H.3.3 [OnuHy coeguHuTenbHOM MydqoTel 40 OMPEeccoBku iy nog6upaioT 13
CreAyoLLMX YCIOBUIA:

a) Cnoco6 onpeccoBku. OnpeccoBka COEAUHUTENBLHON MyddThl Ha apmaType
MOXeT OCYLLUECTBNSTLCS MHOTOKPaTHbIM 06xatneM MydTbl ¢ npomexyTkamy u 6e3
npomexyTkoB (pucyHok H.1). MNpy onpeccoBke C MpomexyTkamyv peKkoMeHAyeTcs
NpUHUMATL 3a30p MEXaY X1Mamm oT 2 40 5 MM.

6) Ana obecnevenns Tpebyemoro ycurms cpesa maTtepuana MydTbl Ans
onpeccoBaHbIX coeMHeHWn apmaTtypbl knaccoB A400 n A500 3HauyeHve obxaToi

YacTu COeANHUTENbHON MydTbl JOMMKHO BbITb He MeHee 54, (Mo 2,54, ¢ kaxgon

CTOPOHbI MyQoThl), rae @y - HOMWHANbHbIV AMaMeTp CoeanHAEMO apmaTypbl.

PucyHok H.1 - OnpeccoBaHHbIN CTbIK NOCTPOEYHOIO U3roTOBNEHMUSA,
npousBeAeHHbIN Ha MOGUNLHOM 060pyAO0BaHUN MHOTOKPaTHbIM
nonepeyHbIM AecopMMpoBaHUEM COeANHUTENBHON My ThI C
npomexyTkamm (a) n 6e3 npomexxyTkos (6)

PucyHok H.1 - OnpeccoBaHHbIA  CTbIK  MOCTPOEYHOrO  W3rOTOBMEHUS,
Npou3BefeHHbIn Ha MOBWbHOM 060pYyAOBaHUM MHOTOKpPaTHbIM  MonepeYHbIM
nedopMrpoBaHMEM COEAMHUTENbHON MydTbl C npomexytkamu (a) u 6es
npomexyTkos (6)

H.3.4 OrvHy mydoTbl npy 06xaTum 6e3 npoMexyTkoB nogbupatoT no dopmyre

Ip=045d, +3m+2.05em)- 09, (H.2)

Mpu onpeccoBke 6e3 npoMexyTkoB obxaTue npoBoAsT C  HebonbLmm
HaxrecToM NMocleayoLLEro X1MMa Ha NpeablayLLmMiA.

H.3.5 OnvHy mydTbl Npy 06xaTtum ¢ npomexyTkamv noaéupatoT no dopmyrne

= di+m-—Ta+3m+2-05cm) 095, (H.3)

rae »# - YUCIo XMMOB Npecca;

J; - WMpWHa oTnevaTka OAHOrO X1Ma npecca, onpeaenseTcs B 3aBUCUMOCTU OT
Np1MeHsieMoro 060pyAoBaHust MO WMpYHE paBGoyei YacTu NyaHCOHOB;

@ - BENMYMHA NPYHUMAEMOrO NMPOMEXYTKa MEXIY XUMaMu.

O6LLee YNCIIO XMMOB 2 BLIYUCTISIOT U3 YCIIOBUS

nl, 2 4,5d, . (H4)

H.3.6 BHyTpeHHMn OuameTp MydT ONpecCoBaHHbIX COEOUHEHWA apmaTypbl
nogbupatloT M3 Criedylowero yYCroBMsi: CYMMapHblii 3a30p Mexay MydgTon 1

CTblKyemomn apmMarypon dmm—dmx,s, nomkeH ObiTb He OGonblie 4 MM
HE3aBUCUMO OT AMameTpa CTbIKyeMOil apMmaTypbl, [0e dzxx - BHYTPEHHUI

avavetp  MydiThbl, dms - (PAKTUYECKUIN MaKCUMaribHbIN rabapuTHbIN pa3mep
NonepeyHoro CeveHnst apmaTypbl no pebpam.

H.3.7 Ons rapaHTupoBaHHOro obecrneyeHns TpeboBaHU MO BbIHOCNMBOCTMW
pekomeHayeTCA ANA  ONpeccoBaHblX COEAMHEHW apmaTypbl C  rapaHTuei
BbIHOCIIMBOCTY (PAKTUYECKMIA 3a30p Mexay MydTon M CTbIKyeMbIMU CTEPXHAMM

apMaTypbl 10 ONPECCOBKM @ gy — dyay 5 NMPUHAMATBL He Goriee 2 MM HE3aBUCUMO OT
OvameTpa apMaTypsbl.

H4 3HaveHne ycunmii nonepeyHoro AedopMUPOBAHUSA UM MPOTSHKKK
NpVYHYMAlOT B 3aBMCKUMOCTU OT Ucnonb3yemoro o6opyaoBaHusi. OTo 3Ha4eHvie
[OIDKHO rapaHTvpoBaTb Tpebyemoe yarmMHeHve MydTbl nocne obxatus B
cooTBetcTBUM € 11.5.5.3.



H.5 MopgobpaHHble reomeTpuyeckue pasmepbl MydT B 0b6s3aTensHOM nopsigke
[OMKHbl ObiTb NPOBEPEHbl 3KCMEPUMEHTaNbHO WCMbITaHWEM Ha pacTshkeHve
npo6HbIX 06pa3LoB B 4OCTAaTOMHOM KOMUYECTBE, HO HEe MeHee 3 LUT. KaxablX Buaa
n Tynopasmepa. McnbiTaHHble 06pasLbl COEAUHEHWUI AOIDKHLI COOTBETCTBOBATH
TpeboBaHuaM Tabnmubl M.1. He gonyckaetcs npu paspylweHun onpecCoBaHHbIX
COeAMHEHWI BblAEprMBaHWe apmaTypHOro CTepxHst U3 MydTbl. He ponyckaertcs

YMEHbLLIEHNE CYyMMapHOTO 3Ha4eHUst 06XaTon 4acTn MydThl HUKe 3Ha4eHU 4,54, .

H.6 Mpy nopbope TOMWMHLI CTEHKM MydT HeobXoaMMO y4uTbIBaTb, YTO Mpu
Maron TOMWMHe CTeHKM He obecnevmBaeTcs [0CTaTOMHasi XeCTKOCTb MydTbl
COMPOTUBIEHWIO pacnopa NepruoanYeckoro npoduna apmaTypsl. [py 3aBbILLEHHON
TOMWMHE CTEHKN MydhThbl YCUIMSA 06XaThsi ONPEeCcCOBOYHOMO 060PYA0BaHUA MOXET
6bITb HEJOCTATOYHO AJA NPOBEAEHNS Ka4eCTBEHHOI ONPEeCCOBKY.

H.7 OonyckaeTca pa3Mepbl UK 3HaYeHUs napameTpoB MydT, NonyvyeHHbIe npu
pacueTe, KOPpPEeKTUPOBaTb MO pe3ynbTaTtaM UCTbITaHWA Ha pacTsikeHne NpobHbIX
CTbIKOB, W3rOTOBMEHHBIX C MWCMOMb30BaHMEM KOHKPETHOro obopyaoBaHus 1
COEAMHUTENbHBIX MYdT B YaCTU TOMNLWMHBI MychTbl 1 0BLLEN ANMHBI MydTbI.

H.8 TeomeTpuyeckue pa3mepbl MydT ONPEeCCOBaHHbIX COeAWHEHWA AOnsi
apmaTypebl krnacca A800 v 6ornee fomkHbl GbITb 3KCNEPUMEHTarnbHO 060CHOBaHbI C
Yy4ETOM BO3MOXHOCTEN ONPecCoBOYHOrO 060pyA0BaHNS.

H.9 PekomeHgoyemble pasmepbl Myt m3 ctamm mapkum 10 onpeccoBaHHbIX
coefvHeHun ans apmatypbl knaccoB A400, A500 1 A600 npvBeaeHbl B Tabnuue
H.1.

Tabrmua H.1
Knacc Hnametp [eomeTpuyeckne pasmepbl  COEAUHUTENbHBLIX
CTbiIKyeMon || coeamHsiemont || mycpt
apmarypeil apmartypbl dy
MM
[rma Zy . M, He TonuwmHa HapyxHbiv
0, MM CTEHKMNI,
MeHee avameTp d,,,
MM, HE |\ 42
MeHee ’
A400, AS00 |[[16 84, npu 45 28,5
MHOroKpaTHoOw
onpeccoBke  C
NpOMEXyTKamm
18 5 32
20 55 35
22 6 39
25 8 43,5
28 9 49
32 10 55,5
36 11 62
40 12 69,5
A600 16 04 npu 6 32
H
MHOrOKpaTHOMN
onpeccoBke  C
npomexyTkamu
18 6,5 36
20 75 40




22 8,5 45
25 10 48
28 11 56
32 12 63
36 13 68
40 14 75

Mpunoxenve H (BeeaeHo gononHutensHo, Mam. N 3).
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