CIM63.13330.2012

CBO[ NPABUN

BETOHHBIE W  XEJIESOBETOHHbIE  KOHCTPYKUMW. OCHOBHbIE
MONOXEHNA

Concrete and won concrete construction
Design requirements

AKTyanuampoBaHHas peaakLus
CHwl 52-01-2003

TekcT CpaBHeHust CI163.13330.2012 ¢ CIM 63.13330.2018 cMm. no ccbirike.
- MpumeyaHue usrotosutens 6a3bl AaHHbIX.

OKC 91.080.40

[arta Beegerus 2013-01-01

Mpeancnosue
CBefeHusl 0 cBoAe NpaBun

1 UCMNONHUTENb - HUMXKB um.AATlBo3geBa - uHcTuTyT OAO "HWUL|
"CTpoutenscTso".

MameHenne N 1 k CIM 63.13330.2012 - HAMXKB um.A. A.lBo3aeBa - MHCTUTYT
AO "HUL, "Ctpoutenscteo”

2 BHECEH TexHmyeckum KOMWTETOM NO CcTaHaaptusauum TK 465
"CTpoutensctao”

3 MNOArOTOBNEH «k yTBepxaeHnio [lenapTaMeHTOM  apXWUTEKTypbl,
cTpouTeNbCTBA W IPagoOCTPOUTENbHOM  NOrMTUKK. M3ameHenne N 1 k  CIl
63.13330.2012 NOArOTOBMEHO K YTBEPXOEHNIO [enaptameHTOM
rpafoCTPOUTENBbHON AEeATENbHOCTU U apXUTEKTYpbl MMHUCTEepCcTBa CTpoUTensCcTBa
N XANULHO-KOMMYHanbHOro  xossinctea Poccuiickon ®Pepepauum  (MuHcTpoi
Poccun)

4 YTBEPXOEH npukazom  MuHUCTEpCTBA  pervoHanbHOro  pasBuUTUS
Poccwuinckon ®epepaummn (MuHpervoH Poccun) ot 29 gekabpsa 2011 r. N 635/8 wu
BBegeH B gencteue ¢ 01 aneapst 2013 r. B CIM 63.13330.2012 "CHul1 52-01-2003
BeToHHble U ene306eToHHble KOHCTPYKUMU. OCHOBHbIE MOMOXEHUSI" BHECEHO U
yTBepxaeHo nameHenne N 1 npukazom M1HUCTEPCTBA CTPOUTENLCTBA U XUMULLHO-
KOMMyHarnbHoro xossavictea Poccuiickon ®epepauum ot 8 mons 2015 r. N493/np,
npuka3 ot 5 Hosbpst 2015 r. N 786/np "O BHeceHWn nameHeHuin B npukas MuHCTpos
Poccum ot 8 uonsa 2015 r. N 493/np", n BBeaeHo B aenctaue ¢ 13 monsa 2015 .

5 BAPEMTMCTPUPOBAH ®epepanbHblM  areHTCTBOM MO TeXHUYECKOMY
perynmpoBaHuto n meTporiorum (PocctanaapT).

B cny4ae nepecmompa (3ameHbl) uriu OmMeHbl Hacmosiwe2o ceoda rpasun
coomeemcmesytoujee ysedomneHue 6ydem orybruKogaHo 8 ycmaHO8IEHHOM
nopsioke. Coomeemcmaeytow,ast  UHhopMayusi, yesedomreHue U MeKCmbl
pasmewaromcesi makxe 8 UHGhopMayUoHHOU cucmeme obu,e2o rnorb308aHuUsl - Ha
ogpuyuansHom catime paspabomyuka (MuHcmpoli Poccuu) 8 cemu HmepHem.

MyHKTBI, TabNMLbI, NPUIOXEHUS, B KOTOPble BHECEHB! M3MEHEHUS!, OTMEYEHbI B
HacTosILLEM CBOAE NpaBusl 3BE3404KON.

BHECEHbI: UameHenne N 2, yTBepaeHHoe M BBedeHHOe B AelcTBue
Mpnka3zoMm MuHUCTEpcTBa CTPOUTEMBCTBA U XUIMLLHO-KOMMYHArNbHOMO XO3AWCTBa
Poccuiickon ®epepaumm ot 30.12.2015 N 981/np ¢ 25.03.2016; N3meHeHne N 3,
YTBEPXKOEHHOE M BBEAEHHOE B AENCTBUE NPUKa3oM MUHUCTEPCTBa CTPOUTENBCTBA
N HUANULLHO-KOMMYHarnbHOro xo3sinctea Poccuiickon degepaumm ot 19 okTabpsi
2017 r. N 1441/np ¢ 20.04.2018

MNameHeHus N 2, 3 BHeceHbl n3rotoButenem 6asbl JaHHbIX

BBepeHue
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HacTtosiumi ceon npaBun paspaboTaH ¢ ydyeTom obsi3aTeribHbiX TpeGoBaHwiA,
yCTaHOBMeHHbIX B PeaepanbHbiX 3akoHax oT 27 gekabps 2002 r. N 184-93 "O
TexHudeckom perynmposaHun”, oT 30 gekabps 2009 r. N 384-d3 "TexHudeckui
pernameHT o0 6€30MacHOCTM 34aHUN U CoopyxeHwin" u copgepxuT TpeboBaHusa K
pacyeTy W MPOEKTUPOBaHWIO OGETOHHBbIX W Kene30OETOHHbIX KOHCTPYKLIWIA
NPOMBILLMEHHBIX 1 FPaXOAHCKMX 34aHUIA U COOPYXXEHWI.

Csop npasun pa3pabotaH aBTopckum konnektnsom HAVXKB nm.A.A.TBo3aesa
- uHcTuTyTa OAO "HULL "CTpounTenbcTBo” (pykoBoAUTENb paboThl - A-p TEXH. HayK
T.A.Myxamedues; noktopa TexH. Hayk A.C.3anecos, A.1.3s8e3d08, 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 "LUHWWnpomsapganui"
(ookTopa TexH. Hayk O.H.Kodbiw, H.H. TpekuH, uHx. U.K.HukumuH).

Mamenenne N 3 k cBoay npaewn paspaboTaHo aBTOpckuM komnekTveom AQO
"HUL, "CtpoutenscTteo” - HUMXKB nm.A.A.lBo3aeBa (pykoBOAUTENb OpraHn3auum-
pa3paboTtumka - A-p TexH. Hayk A.H.[aBmatok, pykoBoauTenb TeMbl - KaHd. TEXH.
Hayk B.B.ObsukoB; [.E.Knumog, C.O.CrbiweHKoB).

(N3meHeHHast pegakumsi, Mam. N 3).

1 Obnactb NnpuMeHeHus

HacToswpii cBog npaBumi pacnpocTpaHseTcs Ha NPOEKTUPOBaHUE BGETOHHbLIX U
Xene3obeTOHHbIX KOHCTPYKLMIA 3[aHWiA U COOPYXEHUN Pa3NUYHOrO HasHa4eHwus,
KCNMyaTUpyembIX B KIMMaTUM4ECKUX ycrioBusix Poccun (npu cuctematndeckom
BO3aeiicTBMM TemnepaTyp He Bblwe 50°C n He Hwke MmuHyc 70°C), B cpege €
HearpecCyBHOMN CTENEHbIO BO3ENCTBYS.

CBoa npaBwn ycTaHaBnvBaeT TpeboBaHWSI K NPOEKTUPOBAHUID BETOHHbIX U
Xene306eTOHHbIX KOHCTPYKLIMA, M3rOTOBMSIEMbIX M3 TSHKENOro, Menko3epHUCTOro,
Nerkoro, S4eMcToro W Hanpsrawowero 6eToHoB W COAEepXUT pekomeHaauun no
pacyeTy W KOHCTPYMPOBaHWIO KOHCTPYKLUMIA C  KOMMO3UTHON MOMMMEPHOIA
apMaTypon.

TpeboBaHWsi HacTosILLEro CBOAa MpaBWl  He  PacnpoCTPaHsIlTCS  Ha
NPOEKTUPOBaHWE  CTaneXene3obeTOHHbIX  KOHCTPYKLMK, MBPOBETOHHBIX
KOHCTPYKUWA, GETOHHbIX U Xene306ETOHHbIX KOHCTPYKLMIA TMAPOTEXHUHECKUX
COOPYXEHWI, MOCTOB, MOKPbLITUA aBTOMOGUIbHBLIX [OPOr U a3pPOAPOMOB M ApYrvX
creuuanbHbIX COOPYXXEHWI, a TaKXe Ha KOHCTPYKLMW, U3roToBnsieMble U3 6eToHOB

cpefHen nnotHocTbto MeHee 500 u cBbiwe 2500 kr/m , GeToHOMoONMMEpoB W
nonvmepbeToHoB, GETOHOB Ha WM3BECTKOBbIX, LWIAKOBBIX U CMELUAHHbIX BSHKYLLMX
(KpOMe MpUMEHEeHUsT UX B siyencTtom OeToHe), Ha MMNCOBOM M CheuuarnbHbIX
BSKYLLMX, GETOHOB Ha CcheuuarbHbIX W OpraHU4eckux 3anonHuTensx, GeToHa
KPYMNHOMOPUCTOM CTPYKTYPbI.

2 HopmaTuBHbIe CCbISIKN

B HacTOsillemM cBoge MpaBWn MCMOMb30BaHbl HOPMAaTUBHbIE CCbIMKU  Ha
crneayrowme AOKYMEHTbI:

[OCT 4.212-80 CucTtema nokasartenen kadecTsa npogykuun. CTpoutenscTBo.
BeTtoHbl. HomMeHknaTypa nokasatenen

FOCT 380-2005 Cranb yrnepoaucTtas 0bbIkHOBEHHOro kayecTsa. Mapku

FOCT 535-2005 [lpokaT copTOBOM W (PACOHHBIN U3 CTanu yrnepoancTon
06bIkHOBEHHOTO KavecTBa. OB6LLe TEXHUYECKME YCIIOBUS

FOCT 1050-2013 MeTannonpoaykuus 13 HenerMpoBaHHbIX KOHCTPYKLIMOHHbIX
Ka4eCTBEHHbIX U creuuanbHbIx cTanei. ObLwme TexHMYeckne ycrosms

FOCT 2590-2006 [lpokaT COPTOBON CTanbHOW ropsiHeKaTaHbli KpYrmbli.
CoptameHT

[OCT 5781-82 Crtanb ropsiyekataHasi AN apMUPOBaHUsi kene3o6eTOHHbIX
KOHCTPYKLWIA. TexHn4eckue ycnosus

[OCT 7473-2010 Cmecu 6eToHHble. TexHn4eckue ycrnosmus

[OCT 7566-94 Metannonpogykums. [lpvemka, MapKMpOBKa, YNakoBKa,
TPaHCMOPTUPOBaHWE U XpaHeHVe

FOCT 8267-93 LllebeHb ¥ rpaBWn M3 MMOTHBIX TFOPHLIX MOPOA4 AnA
CcTpouTenbHbIX paboT. TexHnyeckue ycnosus

[OCT 8731-74 Tpybbl cTanbHble OecLIoBHblE ropsyenedopMUPOBaHHbIE.
TexHuyeckne TpeboBaHus

FOCT 8732-78 Tpybbl cTanbHble 6ecLioBHblEe ropsidenedopMUPOBaHHbIE.
CoptameHT

[OCT 8736-2014 Necok ansa cTpouTesbHbIX paboT. TEXHUYECKME YCIIOBUS

FOCT 8829-94 Wspgenusi cTpouTerbHble >Kene300eTOHHble U GEeToHHble
3aBOACKOro M3roToBreHns. MeToabl MCMbITaHUN HarpyxeHveMm. [Npasuna oueHku
NPOYHOCTU, XECTKOCTU U TPELLMHOCTONKOCTMU

FOCT 10060-2012 BeToHbl. MeToabl OnNpeaeneHnsi MOpo30CTOMKOCTH

TOCT 10180-2012 BetoHbl. MeToabl onpedenieHnst MPOYHOCTU MO
KOHTPOSbHbIM 06pa3uam

[OCT 10181-2014 Cmecu 6eToHHbIe. MeToabl UCMbITAHKSA

FOCT 10884-94 Crtanb apmaTtypHash TepMOMEXaHW4Yecku YMNpovHeHHast Ans
Xene3o6eTOHHbIX KOHCTPYKLIMA. TeXHUYecKkme yCroBus

FOCT 10922-2012 ApmaTypHble 1 3aKnafHble U3genusi, X CBapHble, BsidaHble
N MexaHudeckue COeAMHEHVs ANs Kene300eTOHHbIX KOHCTpyKuuid. Obwwme
TEXHUYECKUE YCroBUS

FOCT 12730.0-78 BeToHbl. O6ume TpeboBaHWs K MeTodam orpenereHus
NMOTHOCTK, B@XHOCTW, BOAOMOTTOLLEHNS!, MOPUCTOCTM U BOAOHENPOHULLIAEMOCTHN

FOCT 12730.1-78 BeToHbl. MeToz onpeaeneHnst NIoTHOCTH
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FOCT 12730.5-84 BeToHbl. MeToabl onpeaeneHysi BOLOHENPOHMULLAEMOCTU

[OCT 13015-2012 W3genuss GETOHHble U Xene3o6eToHHble  Ans
cTpoutenbctBa. O6uwme TexHudeckume TpebosaHus. [lpaBuna  npuemku,
MapKMPOBKM, TPAHCNOPTUPOBAHUS U XpaHEeHUS!

FOCT 13087-81 beToHbl. MeToabl onpeaeneHns UICTUPaeMocTn

FOCT 14098-2014 CoenuHeHns cBapHble apmaTtypbl W 3aknagHbIX M3genui
Xene306eTOHHbIX KOHCTPYKLMIA. TUMbl, KOHCTPYKLIMSI U pa3mepsbl

FOCT 17624-2012 beToHbI. Y NbTpa3ByKOBOW METOZ, onpeaerneHns NPoYHOCTU.

FOCT 18105-2010 BeToHsbl. MNpaBuna KOHTPOIS U OLLEHKM MPOYHOCTMU.

FOCT 22690-2015 bBeToHbl. OnpefeneHve MNPOYHOCTU  MEXaHUYECKUMMU
MeTOAaMUN Hepa3pyLUatoLLEro KOHTPOors

FOCT 23732-2011 Bopma pAnsa 6GeToHOB U CTPOWUTENbHbIX PacTBOPOB.
TexHn4eckue ycnosusi

FOCT 23858-79 CoepguHeHusi CBapHble CTbIKOBble W TaBpPOBblE apmaTypbl
Xene3obeTOHHbIX KOHCTPYKLUIA. YNbTpa3ByKOBble METOAbI KOHTPONS KavecTBa.
MpaBuna npuemkm

FOCT 24211-2008 Oo6aBku Anst 6ETOHOB U CTpoUTENbHBLIX pacTBopoB. ObLwme
TexHn4eckme TpeboBaHus

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

FOCT 25192-2012 bBeToHbl. Knaccudwmkaumss u  obume TexHudeckue
TpeboBaHus

FOCT 25781-83 ®opmbl cTanbHble ANl WM3rOTOBIEHWS KENEe300EeTOHHbIX
n3genun. TexHn4yeckne ycrosus

FOCT 26633-2015 BeToHbl Tsxkenble W MEnKo3epHUCTble. TexHU4eckue
ycnosus

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

OCT 27006-86 BeToHbl. MpaBuna noabopa cocTaBos

FOCT 27751-2014 HapexHoCTb CTPOUTENbHbIX KOHCTPYKLMA U OCHOBaHWNA.
OCHOBHblE NOSIOXeHNs

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

FOCT 31108-2016 LiemeHTbl obLiecTponTenbHble. TexHnieckme ycroeumst

FOCT 31938-2012 ApmaTypa KOMMO3WTHas NonMMepHas AN apMUMpoBaHUs
6ETOHHbIX KOHCTPYKLMA. OBLLME TeXHNYeCKMe yCroBumst

OCT 33530-2015 (ISO 6789:2003) WHCTPYMEHT MOHTaxHbIM Ans
HOPMMPOBAHHON 3aTsHKKM pe3bboBbIX coeauHeHuA. Knoun momeHTHble. Obwme
TEXHUYECKUE YCIOBUS

FOCT P 52085-2003 Onanybka. Obupe TexHnyeckne ycrosus

FOCT P 52086-2003 Onanybka. TepMuHbI 1 onpeaeneHns

FOCT P 52544-2006 [MpokaT apMaTypHbli CBapvBaeMbli Nepuoanyeckoro
npodmnsa knaccoe A 500C u B 500C ans apmupoBaHus >xene3oBeTOHHbIX
KOHCTPYKLMIA. TexHN4ecKue ycrnoBusi

CM 2.13130.2012 "Cuctembl npoTuBONOXapHoh 3auwmTbl. Ob6ecneyeHve
OrHECTOMKOCTU 06bEKTOB 3amThl" (C n3meHeHnem N 1)

CIM 14.13330.2014 "CHuI II-7-81* CTpouTenbCTBO B CEMCMUYECKMX parioHax"
(c nameHeHvem N 1)

CI16.13330.2017 "CHuMM II-23-81* CtanbHble KOHCTpyKLun'"

CI120.13330.2016 "CHwIM 2.01.07-85* Harpysku u Bo3geiicTens"

CIM122.13330.2016 "CHwuI 2.02.01-83* OcHOBaHWsA 30aHUA 1 COOPYXEHWI"

CI 28.13330.2017 "CHwuIM 2.03.11-85 3awmTta CTpoUTENbHBLIX KOHCTPYKLUUIA OT
Kopposun"

CIn 48.13330.2011 "CHul 12-01-2004 OpraHusaumss cTpoutensctea” (c
na3meHeHnem N 1)

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

CIM 70.13330.2012 "CHwuIM 3.03.01-87 Hecywwme 1 orpaxgatolme KOHCTpyKLumn"
(c nsmenennem N 1)

CI  122.13330.2012 "CHull 32-04-97 ToHHENM >KENe3HOOOPOXHbIE U
aBToaopoXHbIe" (C M3meHeHnem N 1)

Cn  130.13330.2011 "CHwlM  3.09.01-85 [Mpou3BoacTBO  COHOPHBIX
Kene3006eTOHHbIX KOHCTPYKLWIA 1 n3germin”

CIn 131.13330.2012 "CHul 23-01-99* CrtpoutensHaa kmmmatornorms” (c
n3meHeHnem N 2)

MpumeyaHwue - Mpy NoNb30BaHUM HACTOSALLMM CBOAOM Npasun LienecoobpasHo
NnpoBepuTb OENCTBUE CChINIOYHbIX AOKYMEHTOB B WHAOPMALIMOHHON cucTteme
oblero nomnb3oBaHust - Ha odwMuManbHOM canTe dedepanbHoOro opraHa
MCMONHUTENBHOW BacTu B cdepe cTaHaapTv3auum B cetu WHTepHeT wmim no
eXerogHoMy  uHopMaumoHHOMYy — ykasaTeno  "HauvoHanbHble  cTaHgapTbl”,
KOTOPbIV ONyBrMKOBaH NO COCTOSIHWIO Ha 1 AHBapsi TEKYLLEro rofa, U no Bbinyckam
exeMecsayHoro MHAGOPMaLMOHHOMO ykasaTens "HauuoHanbHble cTaHAapThl" 3a
Tekyupin rog. Ecnm  3amMeHeH CCbIMOYHbI  JOKYMEHT, Ha KOTOPbIN AaHa
HeJaTUpOBaHHas CCblfIka, TO PEKOMeHAYeTCH UCNofb30BaTb [AeVCTBYHOLLYIO
BEPCMIO 3TOrO0 [AOKYMEHTA C Y4eTOM BCEX BHECEHHbIX B [aHHyl0 Bepcuto
n3MeHeHun. Ecnm  3aMeHeH CCbIMIOYHBIA  [OKYMEHT, Ha KOTOpbIA  AaHa
[aTupoBaHHasi CCbifka, TO PEKOMEHAYEeTCsl WCMonb3oBaTb BEPCUID  3TOro
[OKYMEHTa C YKasaHHbIM Bbllle roAoM YTBepxaeHus (npuHatusa). Ecrm nocne
YTBEPXOEHWs] HAacTOsILLEero CBOAA MPaBWn B CCbINIOMHBIA [OKYMEHT, Ha KOTOPbIA
[aHa AaTvpoBaHHas CCbifika, BHECEHO M3MEHeHWe, 3aTparneatoLLee nonoxeHve, Ha
KOTOpOe [iaHa CCbifka, TO 3TO MOSIOXEHWEe PEKOMEHAYETCA NPUMeHsTb 6e3 ydeTa
[aHHOTO M3MeHeHusi. Ecrm CCbINoYHbI AOKYMEHT oTMeHeH 6e3 3ameHbl, TO
nonoxexune, B KOTOPOM [ aHa CCblfIka Ha Hero, peKOMeHAYeTCA NPUMEHATL B YacTh,
He 3aTparvBalolen 3Ty ccbinky. CBedeHuss O [eiCcTBMW CBOAOB MpaBwrn
uenecoobpasHo npoBeputb B PegepanbHOM  MHGOPMaLMOHHOM  doHAE
CTaHOapToB.

(N3meHeHHast pepakumsi, Mam. N 2, 3).
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3 TepMuHbI 1 onpeaeneHusn

B HacTosllem cBofe MpaBWn MPUMEHSIOTCS  Criedyloupe TepMUHbl C
COOTBETCTBYIOLLYIMU ONpeaeneHUsaMU:

3 . 1aHkepoBKka apmatypbl: O6ecrneyeHve BOCMPUSTMSE  apMaTypoWn
[ENCTBYIOLLMX HA Hee YCUIUiA MyTem 3aBefeHVsi ee Ha OnpefeneHHylo AnvHy 3a
pacyeTHOe CeYEHME UMK YCTPOICTBA Ha KOHLLAX CheLmarbHbIX aHKepoB.

3.2 apmatypa KOHCTPYKTUBHAas: ApmaTtypa, ycTaHaBMBaemasi 6e3 pacyera u3
KOHCTPYKTUBHbIX COODpaxeHui.

3.3 apmatypa npenBapuTenbHO HanpsikeHHas: ApmaTtypa, nonyyarowas
HayanbHble (NpegBapuTenbHble) HanpsXkeHWs B NPOLEecCe  W3roTOBMEHWS
KOHCTPYKLUIA A0 NPUIMOXEHUS BHELLHUX HArpy3oK B CTaAum aKCnyaTaumm.

3.4 apmatypa pabouan: Apmatypa, ycTaHaBnMBaemasi o pacyery.

3.4a bonToBOe coeanHeHune: CoeMHEHVE apMaTyPHbIX CTEPXHEN C MOMOLLbIO
ONMHHOW MydpTbl, B KOTOPOW apmaTypHble CTEpPXHWU (MKCUPYHOTCS C MOMOLLBH
3a0CTpeHHbIX 6ONTOB, BPe3atoLLMXCS B TENO apMaTypHOrO CTEPXHS.

3.4 6 pechopmaTMBHOCTL MeXaHUYECKOro COeAUHEeHUs :  3HayeHue
ocTaTovHOM Aedopmaumy  MEXaHU4YecKOro COEAVMHEHWSI MpU  HanpsbikeHun B

coeavHsIEMON apMaType paBHOM

MpumeyaHue - - HOPMaTMBHOE 3Ha4YeHWe (PM3UYECKOro UMM YCHOBHOTO
npegena TeKy4ecTW COEAMHSIeMOW apmaTypbl MO AEeMCTBYIOLWM HOPMAaTUBHLIM
[OKYMEHTaM Ha ee Npon3BOACTBO.

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

3.5 3awmTHbIA cnowu GeToHa: TonwmHa crost 6eToHa OT rpaHu 3nemMeHTa Ao
GrivkanLLen NOBEPXHOCTY apMaTypHOTO CTEPXHSI.

3.5a KoMO6UHMpoBaHHOe coeauHeHue: CoeuHeHNe apMaTypHbIX CTepxHel
pe3bb0oBbIMM mydTamm 3aBOACKOrO M3roToBMEHNS npeaBapuTensHo
OMPecCoBaHHbIX Ha KOHLIAX apMaTypHbIX CTEPXHEN.

(BBeneH nononHutensHo, Mam. N 3).

3.6 KOHCTPYKUUKN GeToHHble: KoHCTpyKkuumu, BbIMONMHEHHble M3 GeToHa 6e3
apmaTtypbl WM C  apMaTtypoi, YCTaHaBMMBAeMoW MO  KOHCTPYKTMBHbLIM
COODpaXeHUsIM U He Y4YUTbIBAEMOW B pacyeTe; pacyeTHble YCUrus OT BCeX
BO3[ENCTBUIA B GETOHHBIX KOHCTPYKLMAX AOIDKHbI ObITh BOCMPUHSTHI GETOHOM.

3.7 UckntoyeH.

3.8 KOHCTPYKLIMM Kere306eToHHbIe: KOHCTPYKL MKW, BbINOMHEHHbIe 13 6eToHa
c paboyelr W  KOHCTPYKTMBHOW apmaTypoii  (apMupoBaHHble ©eTOHHble
KOHCTPYKLUM): pacyeTHble YCWUnMs OT BCEX BO3[AEUCTBUIA B Xene306eTOHHbIX
KOHCTPYKLMSIX AOIDKHBI ObITb BOCNPUHATEI 6ETOHOM 1 paboyeii apmaTypoil.

3.9 (Uckntouen, Nam. N 2).

3.10 koadh huLMeHT apMUPOBaHUA XKene3o6eToHa : OTHOLIEHWE Mrowaamn
ceyeHust apmatypbl Kk paboyen nrnow@an ceveHus 6eToHa, BbIpaXEHHOE B
npoueHTax.

3.11mapka ©6eToHa nO BOAOHENPOHULIAEMOCTU : [MokasaTenb
npoHMUaeMocTn 6eToHa, XapakTepu3yIOLMIACA MakCcMMaribHbIM AaBreHnem Bogbl,
npy KOTOPOM B YCIOBUSIX CTaHAAPTHbIX UCMbITAHUA BOAA He MpOHUKaeT yepes
6eToHHbIV 06pa3eL.

3.12 mapka GeToHa MO MOPO3OCTOMKOCTU : YcTaHOBNEHHOe HopMamu
MWHUMAsbHOE YWCIIO LIMKIIOB 3aMOpaXVBaHWsi U oTTamBaHus obpasuoB 6eToHa,
MCNbITaHHbIX MO CTaHAAPTHLIM 6a30BbIM METOAAM, NPU KOTOPbLIX COXPAHSIOTCS MX
nepBoHayvarnbHble (13NKO-MEXaHNYEeCKME CBOWCTBA B HOPMVPYEMbIX NPEAenax.

3.13 mapka GeToHa MO caMOHanpsXXeHUIo : YCTaHOBMNEHHOe HopMamu
3HaYeHWe npeaBapuUTENbHOMO HanpsbkeHuss B GeToHe, MMa, cospgaBaemoro B
pesynbTaTe ero pacLUMpeHus npu KoadpuLumneHTe NPOAOILHOMO apMUMPOBaHUS
0,01.

3.14 mapka 6eToHa No cpefHeW NMOTHOCTM : YCTaHOBIIEHHOE HOpMamu

3HayYeHve NroTHOCTH, B KI/M , GETOHOB, K KOTOPbIM NMpeabsBnstoTCs TpeboBaHus
no Tension3onsaLum.

3.15 mMaccuBHasa KOHCTPYKUMA: KOHCTpyKUMs, AnA KOTOPOW OTHOLLEHWe

NOBEPXHOCTM, OTKPLITOW ANA €€ BbiCbiXaHus, M , K ee 06beMy, M , paBHO WU
MeHbLue 2.

3.15a mexaHnyeckoe coeaunHeHue apmartypbl: CoeanHeHve, cocTosiLme u3
CcoeaAnHUTENBbHOM MydpThl U ABYX apMaTypHbIX CTEPXHEW, BOCMPUHMMAIOLLME YCUnust
CXaTUSA U PacTsHKEHWS.

(BBeneH nononHutensHo, Mam. N 3).

3.16 mopo3ocTorKkocTb GeToHa: CnocobHocTb GeToHa CoXpaHaTb GM3NKo-
MeXaHWYEeCKME CBOWCTBA NPW MHOTOKPATHOM MEPEMEHHOM 3aMOpaXxvBaHUM Wt
OTTauBaHWK, pernamMmeHTUpyeTcs MapKoii Mo MOpPO30CTOMKOCTU
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3 . 1 7 HopmanbHoe ceyeHue: CeueHve anemMeHTa NIIOCKOCTbIO,
nepneHauKynspHON K ero NpoAobHON OCH.

3.18 HaknoHHoe ceuyeHune: CeyeHne aneMeHTa MoCKOCTbIO, HAaKITOHHOM K ero
nNpoAonbHON OCKM U NEPNeHAUKYNSPHON BepTUKanbHOM MAOCKOCTW, NpPOXoAsLIen
yepes OCb areMeHTa.

3.18a onpeccoBaHHoe coeauHeHue: CoefdVHEHVE apMaTypHbIX CTEpXHeN
nytTem nnacTtuyeckon aedopmMauum 6e3 HarpeBa cTanbHbIX COeANHUTENbHBLIX MydT
C NOMOLLI0 MOBUIBHOTO 060PYA0BaHNS B YCIOBUAX CTPOUTENBHONM NMOLLAAKN Unn
CTaLMOHaPHOTO B 3aBOACKUX YCIOBUSIX.

(BBeaeH pgononHutesnsHo, Mam. N 3).

3.19 nnotHocts GeToHa: XapakTepucTvka GeTOHa, paBHas OTHOLLEHWIO €ro
Macchbl K 06beMy, pernameHTUpyeTCcst MapKow Mo cpeaHen nioTHOCTH

3.20 npepenbHoe ycunue: Hauborbluee ycunue, KOTOpoe MOXeT ObITb
BOCTIPUHATO  3NIEMEHTOM, €ro CeYeHUeM TNpu MPUHATBIX  XapaKTepucTukax
MaTepuaros.

3.21 npoHnuaemocTs 6eToHa: CBoncTBO 6eToHa nponyckaTtb Yepes cebs rasbl
WNU XUOKOCTU NPU HarMuuu rpagveHTa AaBneHnst (pernameHTUpyeTcsl Mapkoi no

BOAOHENPOHMLL@eMOCTU ) NGO obecneumBaTh ANdy3VOHHYIO NPOHMLIAEMOCTb
pacTBOpeHHbIX B BOAE BEWECTB B OTCYTCTBME TpagueHTa AaBreHust
(permamMeHTMpyeTcs  HOPMUPYEMbIMM  BEMMYMHAMM  MAOTHOCTM  TOoka U
3MeKTPUYECKOro noTeHuana).

3.22 pabouas BbicOTa cevYeHusi: PaccTosiHue OT CXaToln rpaHu anemeHTa Ao
LLEHTPA TSHKECTU PacTSHYTON NPOAONLHON apMaTypsbl.

3.22ape3bboBoe coeauHeHue: CoevHeHWe apMaTypHbIX CTepxHen
pe3bboBbIMM My TaMu 3aBOACKOrO M3TOTOBIIEHUS C Hape3aHHOW BHYTPEHHEeN
pe3bboln, cooTBeTCTBYylOLWE Npodumio pe3bbbl, Hape3aeMon Ha coeauHSEMbIX
apMaTypHbIX CTEPKHSIX.

(BBeaeH gononHutesnsHo, Mam. N 3).

3.23 camoHanpsixkeHue 6eToHa: HanpsikeHve cxatusi, Bo3HMKaroLee B 6eToHe
KOHCTPYKLUUM NpWU TBEPAEHUM B pesyribTaTe pacLUMpeHusi LEMEHTHOMO KaMmHsi B
YCINOBUSIX OFPaHUYEHUst 3TOMY PacLUMPEHWIO, pernameHTUpyeTcsl Mapkoh no

CaMOHanpsiKeHno

3.2 3 acoeguHutenbHas  MydTa:  YCTpoOWCTBO C  HeobxoauMmbiMu
[OOMOSNHUTENBHBIMW 3NIEMEHTaMWN A1 MEXaHUYECKOTO COeAMHEHUSI apMaTypHbIX
CTepxHeli ¢ Lenbio obecneyvenns nepeaadn ycunmsi C OfHOMO CTEPXHS Ha APYrow.

(BBeageH pononHutensHo, Mam. N 3).

3.24 cTbiku apMaTypbl BHaxmnecTky: CoeguHeHne apMaTypHbIX CTEPXHEN Mo mX
AnvHe 6e3 cBapku nyTem 3aBedeHus KOHLa OAHOro apMaTypHOro CTEepXHS
OTHOCUTESbHO KOHLLa ApYyroro.

3.24auaHroBoe coeauHeHue: CoeavHeHVe apMaTypHbIX CTEPXHEN,
BbINOMHAEMOE MyTeM 3alLLEeMIIEHNsT apMaTypHbIX CTEPXHEN MPU NMOMOLLYM KOHYCHbIX
COEeANHUTENBHBIX NNIACTUH PacnonararoLLMXCA BHYTPU KOHYCHBIX BTYIOK.

(BBeaeH pononHutensHo, Mam. N 3).

4 O6wume TpeboBaHUA K GETOHHbLIM U
Kene3o6eTOHHbIM KOHCTPYKUMAM

4.1 BeToHHble W Xene3obEeTOHHble KOHCTPYKLUUM BCEX TWMOB OOIDKHbI
YAO0BNETBOPSATE TPEOOBAHUAM:
no 6esonacHocTy;
no aKcnnyaTalOHHOWM NPUrOAHOCTY;
Nno JOSTOBEYHOCTH;
a Takke [OMnorHUTENbHbIM TpeboBaHUAM, YkasaHHbIM B 3afjaHuM  Ha
NpoeKTUPOBaHMWe.

4.2 [ins ynosneTBopeHusi TpeboBaHuin No 6e30MacHOCTU KOHCTPYKLMN OODKHbI
MMEeTb Takue HavamnbHble XapakTepPUCTWKW, YTOObI MPU pasfMYHbIX pPacyeTHbIX
BO3JeiCTBMSX B NpoLecce CTPOUTENbCTBA M IKCMyaTaumMmn 30aHNA 1 COOPYXEeHU
ObinMM  WUCKMIOYEHbl  pa3pylleHnss  moboro  xapakTepa UMM HapylLeHWs
9KCNIyaTaLOHHOW MNPUrOAHOCTK, CBA3AHHbIE C MPUYMHEHWEM Bpeda XXU3HU Unn
300pPOBbI0 [PaXOaH, MWMYLUECTBY, OKpYXalollel cpeae, XM3HW U 340pOBbIO
XVBOTHbBIX U paCTEHUAM.
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4.3 [Ona ypoBneTBopeHus TpeboBaHW MO 3KCMIyaTaLUUOHHOW NPUro4HOCTU
KOHCTPYKLMS [OMKHA MMETb Takue HavanbHble XapakTepucTuku, 4Tobbl mpu
Pa3MMYHbIX pacyeTHbIX BO3AENCTBMSIX He MPOUCXOAUNo obpasoBaHve wnu
ype3MepHoe packpblTMe TpewwH, a Takke He BO3HUKarm 4Ype3mepHble
nepemelleHns, konebaHns N Apyrme MOBPEXOeHWs, 3aTpyAHsIoLMe HOPMarbHY0
aKkcnnyatauuio  (HapyweHve TpeboBaHMN K BHELWHEMY BWAY KOHCTPYKLWW,
TexHororndyecknx TpeboBaHW N0  HopManbHOM paboTe  obGopyaoBaHWS,
MeXaHN3MOB, KOHCTPYKTUBHbLIX TpeboBaHUin N0 COBMECTHOI paboTe 3reMeHToB U
Apyrvx TpeboBaHui, yCTaHOBMEHHBIX NPV NPOEKTUPOBaHUK).

B HeobxoguMbIX crnydasx KOHCTPYKLMM [OOIDKHbI MMETb  XapaKTepUCTUKW,
obecneymnsatoLme TpeboBaHus no Tennovsonsaumu, 3BYKOM3OMALMN,
6uonornyeckon 3awmTe n apyrve TpeGoBaHus.

TpeboBaHWs MO OTCYTCTBUIO TPELWMH NPeabsBMSOT K Kene3o6eTOHHbIM
KOHCTPYKLIMSIM, Y KOTOPbIX MPW MOMHOCTbIO PAcTAHYTOM CEYeHWW AoIpkHa ObiTb
obecneyeHa HenpoHUL@eMOCTb (HaxoAsWMMCS NoA AaBfeHWemM XWOKOCTU unn
rasoB, MCMbITbIBAOWLMM BO3JECTBME paguauMM W T.M.), K  YHUKambHbIM
KOHCTPYKLMSIM, K KOTOPbIM NPeAbsiBIAIOT  MOBbILEHHble TpeboBaHus Mo
[OSTOBEYHOCTH, @ TaKke K KOHCTPYKLMSIM, 3KCNMyaTUpyembiM B arpeccuBHON
cpeae B criyyasix, ykazaHHbix B CIM28.13330.

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

4.4 [ns ynoBnetBopeHus TpebGOBaHWA [ONMrOBEYHOCTUM KOHCTPYKLMSI [OMKHA
MMETb Takue HayarbHble XapaKTepUCTUKW, YTOObl B TEYEHWEe YCTaHOBIIEHHOrO
ONUTENbHOTrO BPpEeMEHW OHa yaosneTsopsana 6bl TpebosaHuaM no 6esonacHocTv 1
9KCMnyaTauMoHHOW MPUrOAHOCTM C  Y4EeTOM BIMSIHUSE Ha reomeTpuyeckue
XapaKkTepUCTVUKMN KOHCTPYKLMA UM MEexaHU4YecKue XapakTepucTWKM MaTepuaros
pas3nMYHbIX pacYeTHbIX BO3AENCTBWIA (ANMWTENbHOEe BO3OEUCTBME  Harpysku,
HebnaronpuaTHble  KIMMaTudeckue, TeXHOMorMyeckue, TemnepaTypHble U©
BMaXHOCTHbIE BO34ENCTBUSA, MOMEPEeMEHHOe 3aMOopaxuBaHWe W OTTauBaHue,
arpeccuBHble BO3OENCTBUSA 1 Ap.).

4.5 Be3onacHoCTb, 3KCNIyaTauMoHHas NPUroAHOCTb, [ONTOBEYHOCTb HETOHHbIX
N Xene3obeTOHHbIX KOHCTPYKUMA W [Opyrve YycTaHaBnMBaemble 3afaHWeM Ha
NpoeKTUpoBaHve TpeboBaHUs AOMKHbI ObiTb 0GecneyeHbl BbIMOMHEHEM:

TpeboBaHuii kK 6GETOHY 1 ero COCTaBNALLMM;

TpeboBaHuil K apmaType;

TpeboBaHUin K pacHeTam KOHCTPYKLWIA;

KOHCTPYKTUBHbIX TpeGoBaHwiA;

TexHosornyeckmx TpeboBaHuii;

TpeboBaHuiA No aKkcnnyaTalmu.

TpeboBaHnA nO Harpyakam W BO3AEWCTBUAM, Npeaery OrHecTOMKOCTH,
HEeNpoHULLAEMOCTH, MOPO30CTOMKOCTW, NMpederbHbIM nokasatensM aedopmMauui
(nporvbam, nepemelleHVsiM, amnnuTyge KonebaHuii), pacyeTHbIM 3HaYeHUsIM
TemnepaTtypbl HapyXHOro BO3[yXa W OTHOCUTENMbHOW BRAXHOCTW OKpYyXatoLLew
cpedbl, NO 3alWyTe CTPOUTENbHbLIX KOHCTPYKLMA OT BO3AEWCTBUA arpecCUBHbIX
cped v Ap. YCTaHaBnMBAOTCS COOTBETCTBYIOLLMMU HOPMATUBHBIMU [OKYMEHTaMu
(Cn 20.13330, CMN 14.13330, CM 28.13330, CM 22.13330, CM 131.13330, CI
122.13330, CIM 2.13130).

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

4.6 Tpy npoekTUpoBaHWN GETOHHbIX W Xene3o0eTOHHbIX KOHCTPYKLMIA
HaaexHoCTb KOHCTPYKLIUA ycTaHaBnBaloT cornacHo [OCT 27751
NonyBepoOSiTHOCTHEIM ~ METOAOM  pacyeTa MNyTeM WCMOMb30BaHUsS PacyeTHbIX
3HaYEHWN Harpysok W BO3AENCTBUIA, paCYETHbIX XapakTepucTuk 6eToHa u
apmatypbl (UM KOHCTPYKLIMOHHOW  CTanu), onpedensemMblx C  MOMOLLpIO
COOTBETCTBYIOLLMX YaCTHbIX KOA(PMUMEHTOB HAAEXHOCTU MO HOPMAaTUBHLIM
3HaYEHWSIM 3TUX XapaKTEPUCTUK, C Y4ETOM YPOBHS OTBETCTBEHHOCTW 3[4aHWi K
COOpPY>KEHUIA.

HopmaTvBHbIE 3HaYeHWs Harpy3ok 1 BO3AENCTBUM, 3HAYEeHUs Ko3hdmLMeHToB
HafexHOCTW MO  Harpyske, KO3(PMPULMEHTOB HAOEKHOCTM MO  HasHa4YEHWo
KOHCTPYKUWIA, a TaKkke [eneHue Harpy3ok Ha MOCTOSiHHbIE W BpEMEHHble
(AnuTenbHble M KPaTKOBPEMEHHblE)  YCTaHaBIMBalOT — COOTBETCTBYHOLLMMMU
HOPMaTVBHbLIMY JOKYMEHTaMM A5 CTPOUTENbHbIX KOHCTPYKLUMiA (CM 20.13330).

PacyeTHble 3HavyeHuss Harpy3ok U BO3AEWACTBUIN NPUHUMALOT B 3aBUCUMOCTU OT
BWA@ PacYETHOrO NPEAENbLHOTO COCTOSHUSA U pacyYeTHON CUTyaLuu.

YpoBeHb HAOEXHOCTW PacyeTHbIX 3HAYEHWI XapaKTepuUCTUK MaTepuarnos
yCTaHaBMMBAIOT B 3aBWCMMOCTWM OT pacYeTHOW CWUTyauum M OT OMacHOCTU
OOCTWXEHNS  COOTBETCTBYIOLLErO  MNpedenbHOro  COCTOSHUA U perynupyroT
3HaveHneM Ko3(dMUMEHTOB HagexHocTn no O6eToHy w apmatype (unm
KOHCTPYKLIMOHHOW CcTanm).

PacueT 6eTOHHbIX W Xene306ETOHHbIX KOHCTPYKLMIA MOXHO Npou3BOAWUTL NO
33jaHHOMY 3HAYeHUI0 HaJeXHOCTW Ha OCHOBE MOMHOTO BEPOSTHOCTHOrO pacyeTa
nNpy HanmMyunm [AOCTATOYHbIX [AaHHbIX 00 M3MEHYMBOCTUM OCHOBHbIX (haKTOpPOB,
BXOASLLMX B pacHeTHbIE 3aBUCUMOCTU.

(N3meHeHHasi pepakumsi, Mam. N 2).

5 TpeboBaHUA K pacyeTy 6E€TOHHbIX U
XKene3ob6eTOHHbIX KOHCTPYKLUN

5.1 O6Lwme nonoxeHusa
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5.1.1 PacyeTbl 6ETOHHbIX WU Xene3oBEeTOHHbIX KOHCTPYKLMA crepayeT
npousBoAnTb B COOTBETCTBUM C TpeboBanusmn FTOCT 27751 no npeaernbHbIM
COCTOSIHUAM, BKIMIOYaIOLLMM:

npegenbHble  COCTOSIHWMSI  MepBOW  rpynnbl,  NpuBOASWME K  MOMHOW
HeNpUrofHOCTMN JKCMyaTaL M KOHCTPYKLIWIA;

npeaenbHble  COCTOSIHUSI  BTOPOW  pynnbl,  3aTpyAHsiloLme  HopMarbHYyo
aKcnnyaTauuilo  KOHCTPYKUMA WM yMeHbLUaloWwpe [OOMroBEYHOCTb  3[4aHUA U
COOPY>XEHWI MO CPaBHEHWIO C NpeaycMaTpUBaEMbIM CPOKOM CIyXObl.

Pacyetbl pgomiHbl obecneyvBaTb HaAeXHOCTb 34aHWA UM COOPYXEHUA B
TeYyeHWe BCero cpoka WX crnyxObl, a Takke npu npousBoacTBe paboT B
COOTBETCTBUM C TPEBOBaHUAMU, NPEABABNSEMbIMU K HUM.

PacueTbl No npefensbHbIM COCTOSIHUSIM NEPBOWA IPYNMbl BKITHOYAIOT:

pacuyeT no NPOYHOCTY;

pacyeT Mo yCTONYMBOCTM POPMbI (4151 TOHKOCTEHHBIX KOHCTPYKLIUIN);

pacyeT nNO YCTOAYMBOCTM MONIOXEHUSt  (ONpPOoKuMAbIBaHWE,  CKOMbXeHue,
BCNSIbIBaAHUE).

PacueTbl no NpoYHOCTU GETOHHBIX M Xene306eTOHHbIX KOHCTPYKLUWIA crieayeT
Npov3BOAUTL U3 YCMOBUSA, MO KOTOPOMY YCUMWS, HanpsbxeHus v Aedopmaumv B
KOHCTPYKLMAX OT pas3fiMyHbIX BO3OAENCTBUN C YH4ETOM HayarbHOTO HampsiKeHHOro
COCTOsIHUS (NpedHanpsixeHre, TemnepaTypHble U Apyrvie BO3AENCTBUS) HE AOIDKHbI
npeBbillaTe  COOTBETCTBYIOLMX — 3HAYEHW, YCTAHOBMEHHbIX HOPMAaTUBHbLIMU
[OKYMeHTaMu.

PacyeTbl no ycToA4MBOCTU (pOPMbI KOHCTPYKLMM, @ TaKkxe Mo YCTOMYMBOCTU
NonoXeHusi (C y4eToM COBMECTHOW paboTbl KOHCTPYKLUM W OCHOBaHWS, WX
AedPopMaLMOHHbIX CBOWICTB, COMPOTUBMEHUS COBUIY MO KOHTaKTYy C OCHOBaHWEM W
ApyrMx ocobeHHoCTel) creayeT NPOM3BOAUTL COMMACHO yKas3aHWsiM HOPMaTUBHbIX
[OKYMEHTOB Ha OTAeNbHbIE BUAbI KOHCTPYKLIUA.

B HeoGxoamMbIx criyyasix B 3aBUCUMOCTU OT BUAA U HA3HAYEHUS1 KOHCTPYKLLMK
OOIDKHBI ObITh Npon3BeAeHbl pacyeTbl Mo NpeaeribHbIM COCTOSHUAM, CBS3aHHbIM C
ABIIEHWAMU, NMPU KOTOPbIX BO3HUKAET HEOOXOAMMOCTL MpeKpaLLeHns aKCnTyaTauumn
3[aHNA U COOpyXeHus (4pe3mepHble Aedopmaunn, CABUTM B COEOUVHEHUAX W
Apyrve asneHus).

PacueTbl No npefensbHbIM COCTOSIHWSIM BTOPOW rpynnbl BKIOYAOT:

pacueT no o6pa3oBaHWI0 TPELLMH;

pacyeT Mo packpbITUIO TPELLWH;

pacyet no gedopmaLmsam.

PacyeT 6EeTOHHbIX U Xene306eTOHHbIX KOHCTPYKLUIA MO 06pasoBaHWio TPeLLyH
cregyet npousBOAWTb U3 YCIIOBUS, MO KOTOPOMY YCUIWS, HaMNPsBKEHUS Wnn
nedopMaLmm B KOHCTPYKLMSIX OT pa3nuyHbIX BO3AEWACTBUIA HE [OIDKHBI NPEBbILATh
COOTBETCTBYIOLMX UX MpeaenbHbIX 3HAYEeHWi, BOCNPUHUMAEMbIX KOHCTPYKLUen
npu o6pa3oBaHn TPELLMH.

Pacyet »ene306eToHHbIX KOHCTPYKLUIA MO PacKpbITUIO TPELLMH NPOU3BOAAT U3
YCrOBWSI, MO KOTOPOMY LLMPUHA PaCKPbITUS TPELLWMH B KOHCTPYKLMM OT PasmnnyHbIX
BO3OEVCTBMN He [OfPKHa npeBbiwatb NpedernbHO  AOMYCTUMBIX — 3HAYeHWN,
yCTaHaBMMBaemblX B 3aBUCUMOCTM OT TpeboBaHWi, NpPeabsBseMbIX K
KOHCTPYKLUK, YCIOBUIN ee 3KCMnyaTauun, BO3LENCTBUS OKpYXalowen cpeabl 1
XapaKTepucTUK MaTepuanoB C y4eToM OCOBEHHOCTEN KOPPO3UOHHOMO MoBeAeHus!
apmaTypbl.

PacyeT 6eTOHHbIX 1 ene306eTOHHbIX KOHCTPYKLIMIA No AedopMaLsim cneayeT
NPOM3BOAWTL U3 YCIOBUS, MO KOTOPOMY NPOrvbbl, Yrmbl NOBOPOTA, NEepemeLleHnst 1
amnmTyabl KorebaHusi KOHCTPYKUUIA OT pas3nuyHblX BO3OAEWCTBUM He [OOIDKHbI
NpeBbILLATb COOTBETCTBYIOLLMX NPeAesibHO A0MYyCTUMbBIX 3HAYEHWIA.

[N KOHCTPYKLMIA, B KOTOPbIX HE AonyckaeTcsi obpasoBaHue TPEeLH, JOIDKHbI
6bITb 06ecneyeHbl TpeboBaHUS MO OTCYTCTBUIO TPeLWH. B aTom crydae pacyet no
PacKpbITUIO TPELLWH He NPOU3BOAST.

[ns ocTanbHbIX KOHCTPYKLWIA, B KOTOPbLIX AOMycKaeTcs obpa3oBaHue TPeLLmH,
pacyeT no ob6pa3oBaHWio TPELLMH NPOU3BOAAT ANS onpedeneHns Heo6xoaMMocTn
pacyeTta Mno pacKpbITUIO TPELLMH M yYeTa TPeLMH nNpy pacyete no AedopmMauusam.
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5.1.2 PacyeT OETOHHbIX W >Xene300ETOHHbIX KOHCTPYKLUA  (NMHENHbIX,
NINOCKOCTHbIX, MPOCTPAHCTBEHHbIX, MACCUBHbIX) MO MpeferibHblM COCTOSHUSIM
NepBOM 1 BTOPOW IPyMnn NPOU3BOAST MO HANPSKEHUAM, yCUrvsaMm, Aedopmaumsm un
nepemeLLeHNsIM, BbIYUCTIEHHBIM OT BHELUHWMX BO3OENCTBUA B KOHCTPYKLMSX U
obpasyemMblx WMW CUCTEMaX 3A4aHUA U COOPYXEHUA C Yy4eToM (m3n4ecKom
HEeMVHENHOCTN  (Heynpyrux gedopmauuin 6eToHa WM apmatypbl), BO3MOXHOMO
0bpa3oBaHMsi TpeWMH U B HEOOXOAUMbIX CRyvasix - aHU3OTPONWUW, HaKOMMeHWst
NOBpPEXOEHNA W TFEOMETPUYECKOW HENMHEMHOCTU (BrinsHue Aedopmauui  Ha
MN3MEHeHWEe YCUINIA B KOHCTPYKLIUSAX).

®PU3NYECKYl0  HENMHEMHOCTb W aHWM3OTPONMIO  CreayeT  yyuTbiBaTb B
OnpeaensiioLyX COOTHOLLEHWSX, CBA3bLIBAIOWMX Mexay CoboM HanpseHus u
nedopMaumm (Unn ycunust U nepemeLleHnst), a Takxe B YCIOBUSX MPOYHOCTM W
TPELLMHOCTONKOCTW MaTepuana.

B cTaTudeckn HeonpedermMMbIX  KOHCTPYKLUMAX — crnedyeT  yuuTbiBaTb
nepepacnpegeneHme ycunuin B 3rieMeHTax CUCTeMbl BCreacTeue obpasoBaHWst
TPEWMH W pasBUTUS Heynpyrux Aedopmauunii B 6eToHe M apmaTtype BMfoTb A0
BO3HUKHOBEHWSI NpeeribHOro COCTOsIHUSA B anemeHTe. [py oTcyTCTBUM MeTodoB
pacyeTa, Y4uTbIBAIOLWMX Heynpyrue CBOWCTBA xene3obeToHa, a Takxe [Ans
npeaBapuTeribHbIX PacveToB C Y4ETOM HEYynpyrx CBOWCTB xenes3obeToHa ycunus
W HanpsbkeHWst B CTaTUYECKU HEONMpeAernuMblX KOHCTPYKUMSX W cucTemax
[OMyCcKaeTca OnpeaensTb B NPEeANoroXeHWn ynpyroi paboTbl >kene3obeToHHbIX
anemeHToB. [lpy 3TOM BnMSHUE (M3NYECKON HEMMHENHOCTU pekoMeHayeTcs
Yy4YUTbIBaTb MyTEM KOPPEKTUPOBKM Pe3ynbTaToB JIMHEMHOro pacyeta Ha OCHOBe
OaHHbIX  3KCMEPUMEHTArbHbIX WCCIIEA0BaHWA, HENWHEHOrO MOoAEenMpoBaHus,
pesynbTaToB pacyeTa aHanorMyHbIX 06 bEKTOB U IKCMEPTHbIX OLIEHOK.

Mpn pacuyeTe KOHCTPYKUMIA MO MpOYHOCTW, AedopmauumsiM, obpa3oBaHUiO U
pPacKkpbITUIO TPELWH Ha OCHOBE MeToda KOHEYHbIX 3MEMEHTOB [AOMmkHbl ObiTb
NpOBEPEHbI  YCMOBUS MPOYHOCTU U TPELWMHOCTOMKOCTU AN BCEX KOHEYHbIX
3/IEMEHTOB, COCTaBIISOLLMX KOHCTPYKLMIO, @ TaKke YCIOBUSI BO3HWKHOBEHUS
Ype3MepPHbIX NepeMeLLIEHNIA KOHCTPYKLMK. [pu oLeHKe npeaensHOro COCTOSHUS No
NPOYHOCTU  [JOMNyckaeTCcsi  nomaraTb  OTAENbHble  KOHEYHble  ANIEMEHThI
paspyLUeHHbIMW, ECMM 3TO He BReyveT 3a coboii NPOrpeccHpyoLLEro paspyLLeHNst
3[aHUS UM COOPYXEHUS, U MO UCTEYEHUN OEWCTBUSI pacCMaTpyBaeMOi Harpysku
3KCNyaTaLnoHHas NPUrOAHOCTL 34aHWS U COOPYXEHUSA COXPaHAETCSA 1N MOXeT
6bITb BOCCTaHOBMNEHA.

OnpepeneHve npepenbHbIX ycurmn  u gedopMauuii B GETOHHbIX  U©
*ene3obeTOHHbIX KOHCTPYKLMAX credyeT MNpov3BOAMTb Ha OCHOBE PacyHeTHbIX
cxem (mopenen), Haubonee 6nMM3KO OTBevalOWMX peanbHOMY dm3ndYeckomy
xapakTepy paboTbl KOHCTPYKLMIA 1 MaTepuarioB B pacCMaTpuBaeMoM MpeaensHOM
COCTOSIHUM.

Hecywyto  cnocoBHOCTb  Kerne3obeTOHHbIX  KOHCTPYKLWIA,  CMOCOGHbIX
npetepnesBaTb [OCTaTOMHblE NnacTuyeckue pedopmauum (B YacTHOCTW, Npu
MCNOMb30BaHMM apMaTypbl C (M3NYECKUM MNpeaernom TeKyvyecTu), AonyckaeTcs
onpeaenaTb MeToA0M NpefensHOro PaBHOBECUS.

5.1.3 Tlpu pacyetax OETOHHbIX W Xene3oOETOHHbIX KOHCTPYKUWA Mo
npeaenbHbIM - COCTOSIHUAM  CrieflyeT paccMaTpuBaTb pas3fnnyHble pacyeTHble
cutyaummn B cootBetcTBuM ¢ FTOCT 27751, B TOM uncne CTagum M3roTOBIIEHWS,
TPaHCNOPTUPOBaHWS, BO3BEAEHUs], SKCMyaTauum, aBapuiiHblie CUTyauumn, a Takxke
noxap.

(N3meHeHHas pepakums, Mam. N 2).

5.1.4 PacyeTbl 6ETOHHbIX WU Xene3obEeTOHHbIX KOHCTPYKUMA  crepayeT
NPOM3BOAWTL Ha BCE BMAbI HArpy3oK, OTBEYatoLLMX hyHKLMOHANbHOMY Ha3Ha4YeHuto
3[aHNA N COOPYXEHUA, C YYETOM BIMSIHUS OKpYXatolen cpeabl (KnMmaTnyeckux
BO3JEVCTBMWIA 1 BoAbl - AN KOHCTPYKLIMIA, OKPY>XEHHbIX BOAOW), 8 B HeobGXoaAnMbIX
crnyyasx - ¢ y4eToM BO3OENCTBUS MOXapa, TEXHOMNMOMMYECKUX TemnepaTypHbIX U
BMNaXXHOCTHbIX BO34ENCTBUIA 1 BO3AENCTBUI arpeCCUBHBIX XMMUYECKMX Cpeq.

5.1.5 PacuyeTbl BETOHHbIX W *ene3obeTOHHbIX KOHCTPYKLUIA MpOM3BOASAT Ha
AeicTere M3rnbartoLLmx MOMEHTOB, NPOAOSbHBIX CUM, NOMNEPEYHbIX CUM U KPYTALLMX
MOMEHTOB, @ Takxe Ha MeCTHoe AeNCTBUE Harpy3Ku.

5.1.6 lMpu pacyeTe 3reMeHTOB COOPHBIX KOHCTPYKLUIA HA BO3AENCTBUE YCUMWIA,
BO3HMKAOLWWMX MPU UX MOABEME, TPaHCMOPTUPOBAHWM W MOHTaxe, Harpysky OT
Maccbl 3eMEHTOB creAyeT npuHMMaTb € KOI(MMLMEHTOM AUHAMUYHOCTW,
paBHbIM:

1,60 - npn TpaHcnopTMpOBaHUM,
1,40 - npy nogbeME N MOHTaxe.

[onyckaetca npuHumaTtb 6onee HU3kMe, OBOCHOBaHHblE B YCTaHOBMEHHOM

nopsigke, 3Ha4yeHnst K03MPULNEHTOB ANHAMUYHOCTH, HO He Hmke 1,25.

5.1.7 TMpn pacyeTax GETOHHbIX W Xene3obeTOHHbIX KOHCTPYKUUIA criegyet
Y4UTbIBaTb OCOGEHHOCTN CBOMUCTB pasfinYHbIX BUAOB 6ETOHa U apMaTypbl, BUSIHUS
Ha HUX XapaKTepa Harpy3ku W OKpyxawluel cpefbl, CnocoboB apMupoBaHus,
COBMECTHOCTb paboTbl apmaTypbl M 6GeToHa (Npy HamMM4MM U OTCYTCTBUU
cuenneHust apmaTtypbl ¢ 6ETOHOM), TEXHOMOMMI0 WM3TOTOBMEHUS KOHCTPYKTUBHbBIX
TUMOB >Xene300EeTOHHbIX 3NIEMEHTOB 34aHWI 1 COOPYXEHUI.

5.1.8 PacueT npeaBapuTENbHO  HaMPSPKEHHbIX  KOHCTPYKUMA  criegyeT
npousBOAWTL C  Y4eTOM HayamnbHbIX (NpegBapuTenbHbIX)  HaMpshkeHun 1
pedopmauuin B apmatype n 6eToHe, NoTepb MpeABapUTENbHOTO HaMpskeHUs u
ocobeHHOCTEN Nepefayn NpeaBapuTENbLHOTO HanpsikeHns Ha 6eToH.

5.1.9 B MOHOMMUTHbIX KOHCTPYKUMSIX AoipkHa ObiTb obecneyeHa NpPOYHOCTb
KOHCTPYKLUM C y4E€TOM pabouyyX LUBOB GETOHNPOBAHMS.
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5.1.10 lMpu pacuete CcBOPHbLIX KOHCTPYKUMIA [omkHa ObiTb obecneyeHa
NPOYHOCTb  Y3MOBbIX W CTbIKOBbIX  COMPSDKEHUA  COOPHbLIX  3MEMEHTOB,

OCYLUECTBJIEHHbIX  NyTeM COoedMHEeHUs CTalbHbIX 3aKnagHbIX netanew, BbINyCKOB
apmMaTtypbl U 3aMOHONNYMBaHNA 6eToHOM.

TekCT AOKyMeHTa COOTBETCTBYET opuruHany. - MNpuMedyaHve UsroToBuTens
6a3bl AaHHbIX.

5111 Tpu pacyeTe NMOCKMX W  MNPOCTPAHCTBEHHbIX  KOHCTPYKLIWIA,
nofaBepraeMblX CUMOBbIM BO3AENCTBUAM B [BYX B3aUMHO NEPNEeHAVKYNSPHbLIX
HanpaBrneHWsiX, pPaccMaTpuBalT OTAEMNbHblE, BbIAENEHHbIE U3 KOHCTPYKLWK
NMOCcKMe Unn MpOCTPaHCTBEHHbIE Marble XapakTepHble 3TIEMEHTbl C YCUMMSIMK,
AeficTByloWMMM NO GOKOBLIM CTOPOHaM 3nemeHTa. pu HamMuum TpewmH 3Tu
yCUnnst onpeaensioT C Y4eTOM PacrofioKEeHWst TPELLUMH, XeCTKOCTWM apmaTypbl
(oceBoW 1 TaHreHLMansHom), XXeCTKOCTN 6eToHa (Mexay TpeLyHaMmn 1 B TpeLLyHax)
N apyrmx ocobeHHocTel. lMpu OTCYTCTBUM TPELMH ycunus onpeaensioT Kak Ans
CMIIOLLHOrO Tena.

[lonyckaeTcs NpU HanuMyMu TPeLmH onpeaendTb YCUnus B NpeanosiokeHun
ynpyron paboTbl xene3obeTOHHOro afieMeHTa.

PacueT anemeHTOB criegyeT npov3BOAMTbL MO Havboree onacHbIM CeYeHUsM,
PacrnonoXeHHbIM MOA, YoM MO OTHOLUEHWIO K HanpaBrieHWo OeWCTBYIOWMX Ha
3MIEMEHT YCWIMIA, Ha OCHOBE pacYeTHbIX Mopernen, yyuTbiBalowmx paboty
pacTsHyTOW apmaTypbl B TpelmHe 1 paboTy 6eToHa Mexay TPeLmHamm B YCIoBUAX
NMOCKOrO HaNPsXEHHOrO COCTOSHUS.

5.1.12 PacyeT nMnockMx M NPOCTPAHCTBEHHbIX KOHCTPYKUWIA AonyckaeTcs
npou3BOAWTb AN KOHCTPYKUMM B LEMOM Ha OCHOBE MeToda npeaeribHoro
paBHOBECUS, B TOM YuCIlE C y4eTOM AedOPMUPOBAHHOTO COCTOSIHUSI K MOMEHTY
paspyLUeHus.

5.1.13 Tlpn pacyeTe MaCCKBHbIX KOHCTPYKLMWA, MNOABEPraeMbiX CUMOBbIM
BO3OENCTBUAM B Tpex B3aUMHO  MEPneHAVKYNAPHbIX — HanpaBreHusix,
paccmaTtpuBaloT OTAerbHble BbIAENEHHbIe U3 KOHCTPYKUUM Marble o6bemHble
XapaKTepHble 3feMeHTbl C YCUNMAMM, OEACTBYIOLWMMM MO rpaHsM anemeHTa. Mpu
3TOM YyCUnusi cregyeT OnpeaensTb Ha OCHOBE NPeanoChInoK, aHanormyHbIX
NPUHATBIM AN NNOCKUX 31ieMeHToB (cM. 5.1.11).

PacueT anemeHTOB criegyeT nNpov3BOAMTL MO Havbonee onacHbIM CeYeHnaM,
pacnosnioxeHHbIM MoA YrMOM MO OTHOLIEHWIO K HanpaBfieHWo AEeWCTBYIOLLMX Ha
3NIEMEHT YCWUIMIA, Ha OCHOBE PacyeTHbIX MOAENeN, yunTbiBatoLyx paboty 6eToHa 1
apmartypbl B YCIOBUSIX 06 bEMHOr0 HanpPsKeHHOrO COCTOSIHUS.

5.1.14 Ona KOHCTPYKL WA CIIOXHOW KOHpMrypauum (Hanpumep,
NPOCTPaHCTBEHHBIX) KPOME pacyeTHbIX METOAOB OLIeHKN HEeCyLlein crnocobHoCTH,
TPELLMHOCTOMKOCTM U AedopMaTUBHOCTM MOryT OblTb WCMOMb30BaHbl Takxe
pe3ynbTaTbl UCMbITaHNUSA PM3NYECKUx Moaenen.

5.1.15* Pac4yeT 1 KOHCTPyMpOBaHWE KOHCTPYKLMIA C KOMMO3WUTHOW NONMMEPHON
apMaTypoii pekomeHayeTCs NpPoBOAWTL MO creuuanbHbIM MpaBuiam C y4eToM
yKkasaHui Mpunoxexns 1.

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

5.2.1 PacuyeT GETOHHbIX W >KeNe300ETOHHbIX 3JIeMEHTOB MO MPOYHOCTM
Npou3BOAST:

Nno HopMarbHbIM CevyeHusaM (Npu  AeWCTBUM  U3rMbaloLmx MOMEHTOB W
NPOAOMbHBLIX CWM) - MO HenMWHeWHoW AedopMauuoHHOW mogenu. [ns npocTbiX
TUMOB  Xene3oBeTOHHbIX  KOHCTPYKUWMA  (MPSIMOYrofibHOro,  TaBpOBOTO U
[BYTaBPOBOrO CEYEHU C apMaTypou, PacnorOXKEHHON y BEPXHEW W HIDKHEN rpaHen
ceyeHunst) 4onycKaeTcs BbIMOMHATL pacyeT Mo npeaerbHbIM YCUam;

MO  HAaKMOHHLIM  CeyYeHusM (Npy  OEeNCTBUM  MOMEepeyvHbIX  cwr), no
NPOCTPaHCTBEHHBIM CEYEHUSIM (NpY AEACTBUM KPYTALLWMX MOMEHTOB), HA MECTHOE
OencTBre Harpy3kum (MecTHoe cxaTue, NpoAaBnMBaHWE) - MO NpeaenbHbIM
yeumam.

Pacyer no npo4YHOCTM KOPOTKMX >Kerne30DEeTOHHbIX 3MEMEHTOB (KOPOTKMX
KOHCOMeW M APYrUX SMEeMEHTOB) MPOWU3BOAAT Ha OCHOBE KapKacCHO-CTEPXHEBOW
Moaenm.

5.2.2 PacyeT no npovyHOCTM OETOHHbIX N Xene3oOEeTOHHbIX 3MIEMEHTOB MO
npeaenbHbIM YCUIMSIM NMPOU3BOAAT U3 YCIIOBUS, YTO YCUITME OT BHELLHWX Harpy3ok

n BO34EVCTBUN B paccMaTpuBaemMoM CeYeHuMn He [OOSPKHO npeBbllaTh
npegenbHoro ycunusa , KOTOpOoe MOXeT 6bITb BOCMPUHATO 3JIEMEHTOM B 3TOM
cevyeHun
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5.2.3 BeTOHHble 3MeMeHTbl B 3aBMCMMOCTM OT YCROBUMA UX paboTbl u
TpeGoBaHUi, NpeabsBrseMblX K HUAM, criedyeT pacCuUuTbiBaTb MO HOpMaribHbIM
ceyeHusM Mo npeaenbHbIM yeunusm 6e3 yyeta (cMm. 5.2.4) unm ¢ yuetom (cm. 5.2.5)
conpoTuBneHnst 6eToHa pacTsiHYTOW 30HbI.



5.2.4 be3 yyeTa conpoTuBnEeHNst 6eToHa PacTsIHYTON 30HbI MPOU3BOASAT pacyeT
BHELIEHTPEHHO CXaTbiX OETOHHbIX 3NIEMEHTOB MPWU 3HAYEeHUsIX SKCLeHTpucuTeTa
NPOAONBLHOM CUrbl, He NpeBblLatoLmx 0,9 pacCTOSIHUA OT LIEHTPa TSHXeCTU CeveHus
0o Havboree cxaToro BorokHa. lpy aToM npefenbHoe ycunmne, KOTopoe MOXEeT
6bITb BOCMPUHATO 3MEMEHTOM, OMnpeaenstoT MO pacyHeTHbIM COMPOTMBIIEHNAM

GeToHa CxaTulo , paBHOMEPHO pacnpedenieHHbIM MO YCMOBHOW CXaTol 30He
CEYEHUs1 C LIEHTPOM TSDKECTU, COBMAAAOLLMM C TOUKOW MPUIOXEHUs MPOAOIIbHOM
CUMbl.

[na MaccuBHbIX BETOHHBIX KOHCTPYKLWIA criedyeT NpUHAMATh B CXaToW 30He
TPEYrONbHYIO 3MIOPY HAMPsDKEHWH, HE MPEeBbILLAIWMX PACYETHOrO 3Ha4eHust

conpoTmBrieHns 6eToHa cxatnio . [pu 3TOM 3KCLEHTPUCUTET NPOAOIbHON CUTbI
OTHOCUTESNbHO LIeHTPa TSXKECTM CedeHns He AormKeH npesbiwaTb 0,65 paccTosHus
OT LeHTpa TshkecTu A0 Hanboree cxxaToro BoriokHa 6eToHa.

5.2.5 C yyeTom conpoTuBneHusi 6eToHa pacTsiHYTON 30HbI NMPOU3BOASAT pacyeTt
BHELIEHTPEHHO CXaTbIX BETOHHbLIX 3NIEMEHTOB C 3KCLIEHTPUCUTETOM MPOAOILHOM
cunbl, 6onbwmm ykazaHHoro B 5.2.4 HacTosLero pasaena, u3rmbaembix 6ETOHHbIX
3neMeHTOB (KOTOpble [AOMyCKaloTCA K MPUMEHEHUI0), a TaKXe BHELeHTPEHHO
CXaTblX ANIEMEHTOB C 3KCLEHTPUCUTETOM NPOAOIIbHOM CUMbl, PaBHbIM yKa3aHHOMY
B 5.2.4, HO B KOTOpbIX MO YCIIOBWSIM 3KCMnyaTauum He Aonyckaetcs obpasoBaHue
TpewuH. Mpyu 3TOM npefenbHoe ycunue, KOTopoe MOXeT ObiTb BOCMPUHSITO
CeyveHneM anemMeHTa, OrnpeaensioT Kak AN ynpyroro Tema npu MakcumarbHbIX
pPacTArVBaloLLMX HanpsBKEHUsIX, PaBHbIX PaCYETHOMY 3HAYEHUIO COMPOTUBIEHUS

6eToHa OCEBOMY pPacCTAXEHUIO

5.2.6 TMpu pacyeTe BHELEHTPEHHO CXaTblX BGETOHHbIX 3NeMeHTOB criegyet
YYUTbIBaTh BIIUSIHWE NPOAOSIBHOIO M3rnba 1 CriydaiHblX 3KCLEHTPUCUTETOB.

PacueT ene3o6eTOHHbIX 3MEeMEHTOB MO MPOYHOCTM HOPMAmNbHbIX
ceyeHun

5.2.7 PacyeT xene3obeToHHbIX 3MIEMEHTOB MO NpeAenbHbIM YCunusamM criegyet
npoBOAWTL, Onpefensis npeaenbHble YCUrms, KoTopble MOryT 6biTb BOCMPUHATBI
6€eTOHOM 1 apMaTypoii B HOPManbHOM CEYEHUM, UCXOAS U3 CIIEAYIOLLMX MOSIOKEHUN:

COMpOTMBIEHNe 6ETOHa PaCTSKEHUIO NMPUHMMAIOT PaBHbLIM HYIHO;

conpoTuBrieHne GeTOHa CXaTuio NPEACTaBMAETCA HaNpPsSHKEHWUSIMK, PaBHbIMU
pacyeTHOMY COMPOTUBIIEHNIO GETOHa CXaTWI0 U PaBHOMEPHO pacrnpeneneHHbIMU
Mo YCMNOBHOW CaTol 30He 6eToHa;

pacTsrvBaloLme U COHUMAlOLLME HanpsikeHWst B apmaTtype NPUHUMAOTCA He
©ornee pacyeTHOro CONPOTMBIEHNS PACTSXKEHNIO U CXATMIO COOTBETCTBEHHO.

5.2.8 Pacyet xene3o6eToHHbIX 3MEMEHTOB MO HeNMHeWHoW AedopMaLivOHHON
MoZenv NPoM3BOASAT Ha OCHOBE AMarpamMmM CoCcTosiHUS GeToHa 1 apmaTyphbl, ucxoast
M3 TMNOTE3bl MMOCKMX CeyeHuin. KputTepmem MpPOYHOCTU HOpMarbHbIX CEYeHWit
ABNAETCS AOCTWXEHWE NMPEeAenbHbIX OTHOCUTENbHBIX AedopMaunii B 6eToHe unm
apmarype.

529 Tpu pacyeTe BHELEHTPEHHO CXaTblX >Xene30OETOHHbIX 3NEMEHTOB
crnefyeT yunUTbiBaTb CrydaiiHblii 9KCLLEHTPUCUTET U BISIHUE NPOJONBHOMO n3rnba.

PacyeT ene3ob6eTOHHbIX 3M1IEMEHTOB MO MNPOYHOCTM HAKMOHHbIX
cevyeHumn

5.2.10 PacyeT »ene306eTOHHbIX 3IEMEHTOB MO NMPOYHOCTU HaKMOHHbIX CEYEeHUI
Npou3BOANAT: MO HAKNOHHOMY CEYEHWIO Ha [EWCTBME MOMEPEYHOW CUMbl, MO
HaKINOHHOMY CEYEHUI0 Ha [elcTBUE M3rMBatoLLero MOMEHTa M Mo noroce Mexay
HaKIOHHBIMW CeYEeHVSIMU Ha [e/iCTBME NOMEPEYHON CUMbI.

5.2.11 Mpn pac4yeTe xene3o0eTOHHOro 3fiEMeHTa MO MPOYHOCTM HAKMOHHOMO
ceyeHust Ha JencTBre NonepeyHon curbl NpeaernbHyo NonepeyHyto cuny, kotopasi
MOXeT ObITb BOCNPUHSTA 31IEMEHTOM B HAKITOHHOM CEYeHWUW, criegyeT onpeaensTb
KaK CymMMy npegenbHbIX MOMepeyHbIX Cur, BOCTPUHUMaeMblx OGeToHOM B
HaKMOHHOM CeYeHMM U MOoMepevHON apmaTypol, nepeceKatolieli HaKIoHHoe
ceyeHue.

5.2.12 lMpu pac4yeTe xene3obeTOHHOro 3nemMeHTa Mo MPOYHOCTM HAaKMOHHOTO
CeYEeHUs Ha OeNCcTBUE M3rMOatoLEro MOMEHTa MNpeaesibHbIi MOMEHT, KOTOpbIv
MOXeT OblTb BOCMPUHAT 3IEMEHTOM B HaKIOHHOM CEYEHWW, CredyeT onpenensTb
KaK CyMMy npefesibHblX MOMEHTOB, BOCMPUHUMAEMbIX NEpeceKatolwet HakIloHHoe
ceyeHne NPoAonbHOW M NOMepeYHon apMaTypor, OTHOCUTENBHO OCK, NMPOXOAsLLe
yepes TOUKY NPUNOXEHNSI PABHOAENCTBYIOLLEN YCUINIA B CXXaTOW 30HE.

5213 TMpu pacuyete >xene3obETOHHOTO 3neMeHTa Mo Mforoce  Mexay
HaKMOHHbIMW  CEYEeHUsIMM  Ha [elCTBME MOMepeyHon Cunbl  npeaerbHyo
nonepeyYHylo cuny, Kotopasi MOXeT OblTb BOCMPUHATA 3rieMeHToM, cregyet
onpedenaTb UCXo4s U3 NMPOYHOCTU HaKMOHHOW GETOHHOW MOMochl, HaxoasLencs
noA, BO3AENCTBMEM CXUMAIOLLMX YCUMNIA BOOMb MOSIOCHI U PacTAMMBaOLLMX YCUMNA
OT nonepeYvHol apMaTypbl, NepeceKkaroLLen HakMoHHYH NosoCy.

PacueT xene306eTOHHbIX 311eMEHTOB MO MPOYHOCTU NMPOCTPAHCTBEHHbIX
ceyeHUn

5214 Tpu pacyeTre Kerne3oOETOHHbIX 3MEMEHTOB MO  MPOYHOCTU
NPOCTPaHCTBEHHbIX CEYEeHUN npedernbHbIA KPYTALWMA MOMEHT, KOTOpPbIA MOXeT
ObITb BOCMPUHST 3MEMEHTOM, CriefyeT onpefernsTb Kak CyMMy npeaeribHbIX
KPYTSALLMX MOMEHTOB, BOCMPUHMMAaEMbIX MPOAOSIbHON W MOMEepeYHon apmaTypoi,
PacrosioxXeHHOW y Kaxaow rpaHu anemeHta. Kpome Toro, criefyeT npousBOAWTb
pacyeT MO MNPOYHOCTU >Kerne3obEeTOHHOro arnemeHTa Mo 6eToHHoW norsoce,
pacrosioxXeHHOW Mexay NPOCTPaHCTBEHHLIMU CEYEHUSIMU M HaxoAsLencs nog
BO3JE/ICTBMEM CXUMAIOLMX YCUIMIA BAOMb MOMOCh! M pacTArMBaloWLyX YCUnnin ot
nonepeyYHon apmatypbl, NepecekaroLLei nosocy.

PacueTxene3o6eTOHHbIX 3/IeMEHTOB Ha MeCTHOe AelCTBUEe Harpy3ku



5.2.15 TMpn pacuyeTe xene3obETOHHbIX JMEeMEHTOB Ha MeCTHoe cxaTve
npeaernbHy CXAMALOLLY0 CUMy, KoTopasi MOXeT ObiTb BOCMPUHSATA 3MEMEHTOM,
crnegyeT onpedensTb WUCXodst M3 conpoTuBreHuss 6eTtoHa npu  06beMHOM
Hanps»keHHOM COCTOSIHUM, CO3[4aBAaEMOM OKpYXaloLmMm OGETOHOM M KOCBEHHOMN
apmartypoli, eCnv OHa yCTaHOBMeHa.

5.2.16 PacuyeT Ha npoaaBnvBaHve NPou3BOAST ANS NMOCKUX Xene3obeToHHbIX
3MIEMEHTOB (NSUT) NpY AEWACTBUM COCPEAOTOYEHHLIX CUMbl U MOMEHTA B 30HE
npogaBrmBaHus. [lpegenbHoe ycunve, KOTOpoe MOXeT ObiTb  BOCMPUHSTO
Xene3obeTOHHbIM 3NIEMEHTOM MpW MPOAABMMBAHUM, CrieAyeT OnpefensTb Kak
CyMMy npeferbHbIX YCUIMIA, BOCIPUHUMaeMblX 6ETOHOM 1 nonepeyHol apmaTypoi,
PacronoxeHHo B 30HE NPOAABMMBAHUS.

5.3 TpeboBaHus K pac4eTy xene306eTOHHbIX 3JIEMEeHTOB
no o6pasoBaHUIO TPELMH

5.3.1 PacuyeT xene3obeToHHbIX 3MEMEHTOB MO 00pPa3oBaHWMi0 HOpManbHbIX
TPEWMH MpPOM3BOASAT MO  NpeaenbHbIM — YCUNMSM WM MO HEeNMHEWMHOW
nedopmauuoHHo  mogenu. PacyeT no 06pasoBaHUO  HAKMOHHbLIX  TPELWH
NPOM3BOASIT NO NpeAerbHbIM YCUMUSM.

5.3.2 PacuyeT no o06pa3oBaHUiO TPELWMH Xere300eTOHHbIX 3fIeMEeHTOB Mo
npeaernbHbIM YCUNMsiM MPOU3BOAST U3 YCIOBUS, MO KOTOPOMY YCUMME OT BHELLHWX
Harpy3ok ¥ BO3AENCTBUIN B pacCMaTpUBAEMOM CEYEHUM HE AOIDKHO NPEBbILLATH

npeAernbHoro yeunmst , KOTOPOE MOXeT ObITb BOCMPUHSTO ene306eTOHHbIM
3MeMeHTOM Npu 06pa30BaHUN TPELLWH.

(52)

5.3.3 MNMpepnenbHoe ycunve, BOCMPUHUMAEMOe Xerne306eTOHHbIM 3fIeMEHTOM Npu
06pa3oBaHNM HOpMaribHbIX TPELWH, crieqyeT OnpefensTb MCXoas M3 pacyerta
»ene3o6eTOHHOMo arieMeHTa Kak CMOLLHOro Terna C y4eToM ynpyrux AedopmaLiuii B
apmaTtype U Heynpyrux Aecdopmauui B pacTsHYTOM U cxaTom GeToHe npu
MaKCUMarbHbIX HOPMarbHbIX PacTAMMBaOLWMX HaNPsKEHUsIX B GETOHE, paBHbIX

pac4yeTHbIM 3Ha4YeHUAM COnpoTMBIIEeHUA 6eToHa 0OCEBOMY pPaCTAXEHUIO

5.3.4 Pacuyer xene3oB6eToHHbIX 3/IEMEHTOB MO 0OpPa3’oBaHUIO HOpPMasibHbIX
TPEWMH MO HenMHENHON [edopMaLMOHHON MOAEenM MNpPOu3BOASIT Ha OCHOBE
AvarpaMM COCTOSIHUSI apmaTypbl, PacTsHYTOro M cxatoro 6eToHa u rvnotessbl
Nrnockux ceveHuin. Kputepuem o6pas3oBaHUs TpewmH SIBISETCS OOCTUXeHue
npeaenbHbIX OTHOCUTENbHbBIX AedopmaLinii B pacTsiHyToM 6eToHe.

5.3.5 MpepensHoe ycunmne, KOTOPOe MOXET ObITb BOCMPUHATO Xene3obeToHHbIM
3NIEMEHTOM Mpy 06pa3oBaHMM HAKITOHHbIX TPELLWWH, criedyeT onpeaensTe UCXoAs U3
pacyeTa xene3obeTOHHOro 3fieMeHTa Kak CMOWHOMo YNpyroro Tena u Kputepus
NPOYHOCTU BETOHA NPU NIOCKOM HanpPsXKEHHOM COCTOSIHUM "CxaTue-pacTsbkeHne".

5.4 Tpeb6oBaHus K pacueTy Xene3006eTOHHbIX 3JIEMEeHTOB
Mo PacKpPbITUIO TPELLMH

5.4.1 PacyeT xene3o0eTOHHbIX 3MEMEHTOB MNPOMU3BOASAT MO  PACKPbITUKD
pa3nMyHOro BuAa TpewmH B TeX Crydasix, Korga pacdeTHas npoBepka Ha
obpasoBaHMe TPeLLMH NoKa3sbiBaeT, YTO TPeLWHbI 0bpasytoTcs.

5.4.2 PacyeT Mo packpbiTUIO TPELWH NPOU3BOAAT U3 YCMOBMS, MO KOTOPOMY
LUIMPUHA PacKpbITUSI TPELLMH OT BHELLHEN Harpysku He [loIDKHa NPEBOCXOAUTh

npegerbHoO A0NnyCTUMOro 3Ha4YeHUsA LWMPUHBI PACKpbITUA TPEeLWMH

(5.3)

5.4.3 LUnpuHy pacKpblTWsi HOpMarbHbIX TPELLWH ONPEAENSIOT Kak Npov3BeaeHve
CpefHuX OTHOCUTENbHbIX AedopMaL i apMaTypbl Ha ydacTke Mexay TpeLHamu 1
ONMHBI 3TOro yvacTka. CpefHve oTHocUTernbHble AedopMauny apMmaTypbl Mexay
TpewmHamy OnpeaensioT C  yd4eToM paboTbl pacTsHyToro 6eToHa Mexay
TpewmHamu. OTHoCUTENbHbIE AedopMaLn apMaTypbl B TPELLWHE ONPeaensioT nU3
YCIMOBHO YMpYroro pacyeta >ene3obeTOHHOTro 3JfieMeHTa € TpewuHamy C
MCronb3oBaHNMEM  MPUBEAEHHOrO  Moayns  Aedopmauuy  coxatoro  6eToHa,
YCTaHOBMEHHOTO C YY4ETOM BUSHUSI HEynpyrux AedopMaLmii 6eToHa CxaTol 30HbI,
WM N0 HenuHenHon AedopMalnoHHOM Moaerm. PaccTosHne mexay TpewmHamm
onpeensoT U3 YCroBusl, MO KOTOPOMY Pa3HOCTb YCUITUIA B NPOAOSbHON apMaType
B CEYEHUM C TPELLMHON U Mexay TpelyHamm JomkHa ObiTb BOCMPUHSTA YCUIMSAMN
cuenneHust apMaTypbl ¢ 6eTOHOM Ha ANMHE 3TOro yvacTka.

LLnpnHy packpbITMsi HOpMarnbHbIX TPELWWH criedyeT onpefenaTtb C y4eTom
XapakTtepa OenCTBUS Harpy3ku (MOBTOPSIEMOCTU, ANMMTENBLHOCTM U T.N.) U BuAa
npodmnsa apmaTypbl.

5.4.4 TMpepenbHO OOMNYCTUMYHO LUMPUHY PaCKPbITUSI TPELyH crnenyet
yCTaHaBMMBaTb UCXOAS U3 3CTETUYECKUX COODpaxeHun, Hanuuusi TpeboBaHWi K
NPOHULLIAEMOCTY KOHCTPYKLIWIA, @ Takke B 3aBUCUMOCTU OT ANUTENbHOCTU AeNCTBUS
Harpyskv, BuOa apMaTypHOW CTarM U ee CKIMOHHOCTU K pasBUTMIO KOppo3vuu B
TpewwwmHe (c yyeTom CI128.13330).
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5.5 Tpeb6oBaHusA K pacyeTy Xene3o6eTOHHbIX 3JIeMEHTOB
no gecgopmaumam

5.5.1 PacyeT xene3o6eToHHbIX 3IEMEHTOB Mo AedopmauysiM Npou3BoOAST U3

YCIIOBUSi, MO KOTOPOMY MPOrvbbl UN NEpeMELLEHUs KOHCTPYKUMA  OT AeicTBuA
BHELUHEN Harpysku He [OIDKHbl MPEBbIATb NPEAEeribHO AOMYCTUMbIX 3HAYEHWI

NporMGoB WM NepemMeLLeHNiA

(5.4)

5.5.2 Mpornbbl Unn nepemMeLLeHns xene3obeToHHbIX KOHCTPYKLMIA ornpeaensioT
no obwuM npaBunam CTPOUTENbHOW MeXaHWKU B 3aBUCMMOCTWU OT M3IMOHbIX,
CABWMOBbIX U OCEBbIX [AeOpPMaLMOHHbIX XapaKTEPUCTUK  Xene306eTOHHOro
3rieMeHTa B CEYEHVsIX Mo ero AnvHe (KpMBU3HA, Yribl CABUra U T.4.).

5.5.3 B Tex cnyyasix, korga npormbbl xene3obeToHHbIX 31IEMEHTOB B OCHOBHOM
3aBUCSIT OT WU3MOHbIX Aedopmauuid, 3HavyeHust npornboB OnpeaensoT no
KPUBW3HaM 3MIEMEHTOB UMK MO XECTKOCTHBIM XapaKkTepUCTUKaM.

KpuBun3Hy >ene3obeTOHHOro anemMeHTa onpedensloT Kak YacTHoe [AereHus
n3rnbaroLLero MOMeHTa Ha XeCTKOCTb ene30b6eTOHHOro ceveHns npu narmbe.

XKecTkocTb  paccmaTpuMBaeMoro ceyeHusi xene3obeToHHOro  anemMeHTa
OnpeaensoT Nno obLWKM npaBuiam CONpPOTUBIIEHWSI MaTepuaroB: AN ceveHus 6e3
TPEWMH - Kak ANs YCIIOBHO YNPYroro CrJIOWHOMO 3feMeHTa, a ANA CeYeHus ¢
TpewmHamy - Kak Ans YCMOBHO YMPYroro 3fieMeHTa C TpewyHamu (npuHMmasi
NUHENHYI0 3aBUCUMOCTb MEXOY HanpsbkeHusMu u  aedopmauusmu). BrvsiHve
Heynpyrux Aedopmaumii 6eToHa yYUTbIBAIOT C MOMOLLBI NPUBEAEHHOMO MOAYNS
nedopmauuin 6eToHa, a BinsiHne paboTbl pacTsiHyToro 6eToHa mexay TpeLwHaMy -
C NOMOLLIO NpMBEAEHHOro Moayns AedopMaLni apmaTtypsl.

Pacyer pedopmauuii xene3obeTOHHbIX KOHCTPYKLUMA C  Y4EeTOM TPeLmH
Npou3BOANAT B TeX Clyyasix, KOa pacyeTHas nposepka Ha obpa3oBaHue TpeLyH
nokasblBaeT, YTO TpeLyHbl 06pasytoTcs. B NnpoTUBHOM criyyae NpPoOM3BOASAT pacyeT
nedopmauuin kak Ans xene3obeToHHoro anemeHTa 6e3 TpeLuH.

KpuBusHy n npoponbHble AedopMaLlim xene3obeToHHOro aneMeHTa Takxe
onpeaensioT No HenuMHerHon aedopMauMOHHON MoAenyM ucxogs U3 ypaBHEHUM
pPaBHOBECUSI BHELLUHWX W BHYTPEHHUX YCWMWIA, [OEWCTBYIOLMX B HOPMarbHOM
CeYeHNn aNeMeHTa, rMnoTesbl NIOCKUX CEYEeHWI, AnarpaMm COCTOsHUA GeToHa K
apmaTypbl 1 cpeHux AedopMaL il apMaTypbl MeXay TpeLLmHamMu.

5.5.4 Pacuet gedopmMaunii xene3obeToHHbIX 3IEMEHTOB CriefyeT NpousBOAUTb
c y4eTom ONUTENbHOCTU nevncTeus Harpys3ok, yCTaHaBnMBaeMbIX
COOTBETCTBYIOLLMMMN HOPMATUBHLIMU [JOKYMEHTaMW.

Mpu BbINKUCNEHMM MPOMMGOB XECTKOCTb Y4acTKOB 3fieMeHTa crepyeT
onpeaenaTb C YY4eTOM Haruyusi UM OTCYTCTBUSI HOPMaribHbIX K NPOAONbHOW OCK
aneMeHTa TPELLWH B PacTsIHYTOW 30HE UX CeYeHust.

5.5.5 3HayeHuss npedernbHO AOMYCTUMbIX AedopMauuii  MpUHUMalOT B
COOTBETCTBUN C ykasanusamu 8.2.20. MNpu AENCTBUM MOCTOSIHHBIX U BPEMEHHbIX
OIUTENbHBIX U KPaTKOBPEMEHHBIX Harpy3ok NporuG ene3o6eTOHHbIX 3NIEMEHTOB
BO BCEX Clyyasx He JormkeH npesbiwatb 1/150 nponeta u 1/75 Bbineta KOHCOMN.

6 Matepuanbl ons 6eTOHHbIX U
XKene3ob6eTOHHbIX KOHCTPYKL UM

6.1 BeToH

6.1.1 [Ons GEeTOHHbIX W erne3obeTOHHbIX KOHCTPYKLUIA, MPOEKTUPYEeMbIX B
COOTBETCTBMM € TpeboBaHMsAMM  HacTOsEro cBoda npasBun,  criegyert
npeaycMaTpmBaTh KOHCTPYKLMOHHbIE GETOHbI:

TsKenbIV cpeaHei nnoTHocTH oT 2200 Ao 2500 Kr/M  BKIOUUTENBHO;

MENKO3EPHUCTbIN cpeaHei nnotHocTu oT 1800 go 2200 kr/m
nerkuim;

AYEUCTbIN;

HanpsiraloLLmWn.

6.1.2 [pu nNpoekTUpOBaHWM BETOHHbLIX W Xene3obeTOHHbIX COOPYXeHUA B
COOTBETCTBUN C TpeboBaHMSIMW, NPEABABIIEHHBIMA K KOHKPETHBIM KOHCTPYKLIUAM,
OomkHbl ObITb  ycTaHOBNeHbl BuA 6GeToHa W ero HopMupyemble nokasaTenu
kadecTBa (FTOCT 25192, FOCT 4.212), KOHTponMpyeMble Ha NPOM3BOACTBE.
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6.1.3 OCHOBHbIMA HOPMUPYEMbIMWU W  KOHTPONMMPYEMbIMW  MoKasaTensamm
kayecTBa 6€TOHa ABMAOTCS:
Krnacc no NPOYHOCTM Ha CxaTtve

Knacc no Npo4YHOCTU Ha OCeBOe pacTsXeHne 3
Mapka rno Mopo30CTONKOCTN )

Mapka no Bo40OHENpoHULaeMocTu 3

Mapka no cpegHen NnoTHOCTH )

MapKa Nno CaMoHanPsKEHUIO

Knacc 6GeToHa MO MPOYHOCTM Ha Cxatue COOTBETCTBYET 3HAYEH0
KybvkoBol npoyHocTM 6GeToHa Ha cxatve, MMa, c obecnedeHHocTblo 0,95
(HopmaTuBHas KybrKkoBas NPOYHOCTb).

Knacc ©eToHa MO MpOYHOCTM Ha OCEBOE pacTshkeHWe COOTBETCTBYET
3HaYeHUI0 NPOYHOCTM BeToHa Ha oceBoe pacTsbkeHue, MMa, ¢ obecrneveHHOCTbIO
0,95 (HopmaTuMBHas NPOYHOCTL GeToHa).

[lonyckaeTcs NpuHUMaTh MHOE 3HayeHne 06ecreyYeHHOCTU NPOYHOCTU GeToHa
Ha CXaTvie N 0CeBOe pacTshkeHMe B COOTBETCTBUM C TpeGoBaHWSIMA HOPMATVBHBIX
[OKYMEHTOB A5 OTAESbHbIX CrieLianbHbIX BULOB COOPYKEHWI.

Mapka 6eToHa No MOpPO30CTOMKOCTM ~ COOTBETCTBYET MUHUMAMbLHOMY YUCTY
LIVKIIOB MEPEMEHHOTO 3aMOPaX1BaHWsSi U OTTauBaHUs!, BbIAEPKIBAEMbIX 0OPa3LIOM
npy CTaHAAPTHOM UCTIbITaHWUN.

Mapka 6eToHa Mo BOAOHENPOHULL@EMOCTM  COOTBETCTBYET MaKCUMarbHOMY

3HayYeHuo JaBreHnst Bogabl (B MMa-10 ), Bbiaepxu1BaemMomy GeTOHHbIM 06pa3LioM
NPy UCTbITaHUN.
Mapka 6eToHa nNo cpegHei NNOTHOCTU  COOTBETCTBYET CpeAHeMy 3HaYeHuo

obbemMHol Macchl 6eToHa (Kr/m ).

Mapka Hanpsiratowero 6eToHa NoO CaMOHanpshkeHUo npeacTasnseT cobon
3HayeHWe npeaBapuTENbHOMO HanpsbkeHuss B GeToHe, MMa, cospaBaemoro B
pesynbTaTe ero pacLuMpeHust npu KoaduLmeHTe NPoAoIbHOMO apMUMPOBaHUS
0,01.

Mpy HEOBXOAMMOCTY YCTaHABMMBAKOT AOMNONMHUTESNbHbLIE NMOKa3aTeny kayecTsa
GeToHa, CBsi3aHHble C  TENMOMPOBOAHOCTbI,  TEMMNEPATYPOCTOWKOCTbIO,
OrHECTOMKOCTbI, KOPPO3UMOHHON CTOMKOCTbIO (Kak camoro 6eToHa, Tak K
Haxodslecsas B HeM apmaTypbl), Ouorornyeckon 3aupTon u C  APYrMMu
TpeboBaHUAMY, NpeabABNSeMbIMU K KOHCTPYKL MK (CIM 50.13330, CIM 28.13330).

Hopmupyemble nokasatenu kavectBa GeToHa [orpkHbl OblTb oBecneveHsb
COOTBETCTBYIOLLWMM MPOEKTUPOBaHWEM cocTaBa OeToHHOM cmecu (Ha OcHoBe
XapakTepucTuk matepuarnoB Ansi 6etoHa u TpeGoBaHWii K GETOHY), TexHororvewn
NPUroTOBIIEHNS] GETOHHOM CMECM W NPOM3BOACTBA OETOHHbIX paboT npu
N3roTOBNEHUN  (COOPYXEeHWUN) OeTOHHbIX U Xene300EeTOHHbIX  u3genuii 1
KOHCTPpyKUWA.  Hopmupyemble — nokasateny  kavectBa  6GeToHa  [OMMKHbI
KOHTPONMpOBAaTLCS Kak B NpoLecce Npon3soAcTsa paboT, Tak 1 HenocpeaCcTBEHHO
B U3rOTOBJIEHHBLIX KOHCTPYKLIMAX.

Heobxoaumble HopMupyemble nokas3aTenu kadecTBa 6eToHa criegyeT
yCTaHaBnMBaTb Npy NPOEKTUPOBaHNN BETOHHBIX U ene306eTOHHbIX KOHCTPYKLMIA B
COOTBETCTBMM C pacyeToM W YCIIOBUSIMA W3rOTOBMEHUS W 3KCNyaTauumn
KOHCTPYKLWIA C YYETOM PasnuyHbiX BO3AENCTBUIA OKPYKAIOLLEW CPeabl U 3aLMTHBIX
cBoMCTB 6ETOHa N0 OTHOLLEHMIO K NPUHATOMY BUAY apmaTypbl.

Knacc 6eToHa no NpoYHOCTM Ha cxatue HasHa4alT Ans BCexX BWOOB
6ETOHOB U KOHCTPYKLIWIA.

Knacc 6eToHa no Npo4YHOCTU Ha OCEBOE PACTsHKEHUE  HAa3HAualoT B Criyvasix,
KOi@ 9Ta XapaKTepucTvka WMeEeT [NaBeHCTBYLIee 3HayeHue B paboTe
KOHCTPYKLWW U €€ KOHTPOSMPYIOT Ha NMPOV3BOACTBE.

Mapky ©6eToHa MO MOPO30CTOMKOCTU HaszHavalT AN KOHCTPYKLWIA,
NoABepPrarLLMXCa BO3AENCTBIIO NEPEMEHHOTO 3aMOPaXVIBaHNUS U OTTanBaHWS.

Mapky 6eToHa Mo BOOOHENPOHWULIAEMOCTU Ha3Ha4aloT Ans KOHCTPYKLUM, K
KOTOPbIM MPeabsBsAT TPe6oBaHUSA MO OrpaHNYeHNo BOAOMPOHULLGEMOCTMH.

Mapky 6eToHa no camoHanpsikeHulo HeobxoaMmo  HasHayaTb  Ans
CaMOHaNPsKEHHbIX KOHCTPYKLUMWA, KOrma 3Ty XapaKTEepUCTUKY YYUTbIBAOT B
pacyeTe 1 KOHTPONMPYHOT Ha NPOV3BOACTBE.

6.1.4 [Ina OETOHHbIX W  Xene3obeTOHHbIX  KOHCTPYKUWA  crepyet
npegycmatpmsatb 6GeTOHbl CreayloMx KnaccoB W MapoK, NpUBEAEHHbIX B
Tabnmuax 6.1-6.6.

Tabnuua 6.1

BetoH Knaccbl No Npo4HOCTM Ha cxaTue

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

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

Merko3epHUCTbIN 6eToH

rpynn:


http://docs.cntd.ru/document/1200095525
http://docs.cntd.ru/document/456069587

A - €CTECTBEHHOTO
TBEpAEHUA unm || B35; B40
NOABEPrHyThIN Tennosown
obpaboTke npu

aTMocdepHOM AaBreHnn

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

AvencTtbin  GeToH npy ABTOKMaBHbIN HeaBToknaBHbIV
mMapkax Mo  cpepHei

MOTHOCTH:

D500 B1,5; B2; B2,5 -

D600 B1,5; B2; B2,5; B3,5 B1,5; B2
D700 B2; B2,5; B3,5; B5S 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

Mopu3oBaHHbI GETOH npu
cpegHew

Mapkax no
MNMOTHOCTW:

D800, D900, D1000

B2,5; B3,5; B5

D1100, D1200, D1300

B7,5

D1400

B3,5; B5; B7,5




Mpumeyanne - B HacTosilem cBoAde nNpaBwun TepMUHbI "merkuii 6eTtoH" wu
"Nnopn3oBaHHbIN  GETOH" WCMOMb3YTCS COOTBETCTBEHHO Ans 00603HaveHus
nerkoro 6eToHa NOTHOM CTPYKTYpPbI M Nlerkoro 6eToHa NopM3oBaHHON CTPYKTYpbI
(co cTeneHblo nopusauum cebie 6%).

Tabnumua 6.2 - Knaccbl 6eToHa No NpovHOCTY Ha OCEBOE pacTshKeHve

BeTtoH Knacc npo4HOCTM Ha oceBOe pacTsxeHue

Tskenbl,  HanpsirarLLmi, . . . . . . .
MEINKO3EepHUCTHIN GETOHbI ’ ’ ’ ’ ’ ' '

Jlerkuii 6eToH

Tabnumua 6.3 - Mapku 6eToHa No MOpO30CTONKOCTU

BeTtoH Mapkin no MOpo30CTONKOCTH

Tskenbin, Hanpsiratowmii 1 F50; F75; F100; F150; F200; F300; F400; F500;
MEIKO3EPHUCTbIN GETOHbI F600; F700; F800; F1000

Nerkuin 6eToH F25; F35; F50; F75; F100; F150; F200; F300;
F400; F500

AvencTbii 1 nopusoBanHbin  F15; F25; F35; F50; F75; F100
6eToHbI

Tabnumua 6.4 - Mapku 6eToHa No BOAOHENPOHULLAEMOCTH

BeToH Mapku no BoAonpoHUL,aemMocTu

Tsxenbin, menkodepHucTteln W2, W4; W6; W8; W10; W12; W14; W16;
6€eTOHbI W18; W20

TNerkuin 6eToH W2; W4; W6; W8; W10; W12

Mpumeyvanve - Ons Hanpsratowero 6eToHa Mapka Mo BOLOHENPOHWLAEMOCTHU
obecneynBaetcs He Hwke W12 1 B NpoekTax MOXeT He YKa3biBaTbCS.

Tabnuua 6.5 - Mapku 6eToHa no cpegHen NNoTHOCTU

BetoH Mapku no cpegHer NIoTHOCTH

Jlerkun 6eToH D800; D900; D1000; D1100; D1200; D1300;
D1400; D1500; D1600; D1700; D1800; D1900;
D2000

AvencTbin 6eToH D500; D600; D700; D800; D900; D1000;

D1100; D1200

Mopu3oBaHHbIN 6eTOoH D800; D900; D1000; D1100; D1200; D1300;
D1400

Tabnuua 6.6 - Mapku 6eToHa No camoHanpPsHXEHNI0

BeToH Mapku no camoHanpskeHno



Hanpsiratowmin 6eToH

6.1.5 lNpoekTHbIN BO3pacT OeTOHa, T.e. BO3pacT B KOTOPOM OETOH [OSbKeH
npuobpecTn Bce HOpMUPYeMble AMst HEro rokasaTerny KavyecTBa, HazHavalT npu
NPOEKTUPOBaHWUN, UCXOAS U3 BO3MOXHbIX peasibHblX CPOKOB  3arpyeHus
KOHCTPYKLMIA  MPOEKTHbIMW  Harpy3kamu, C y4eToMm crnocoba BO3BeaeHUs
KOHCTPYKLMIA 1 ycrioBuin TBepaeHust 6eToHa. Mpu oTCyTCTBUM 3TUX AaHHBIX Knacc
6eToHa ycTaHaBMMBalOT B NPOEKTHOM Bo3pacTe 28 cyT.

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

6.1.6 [Ins »ene306eTOHHbIX KOHCTPYKLMIA criedyeT NpuMeHsTb knacc 6eToHa no
NPOYHOCTM Ha CxaTue He Hke B15.

[ns npenBapuTENbHO HaNPSBKEHHbIX KeNe306ETOHHbIX KOHCTPYKLUMIA Krnacc
6eToHa Mo NMPOYHOCTU Ha CxaTue crepyeT NMPUHMMaTh B 3aBUCKHMOCTM OT BUAA U
Kriacca Hanpsraemon apmaTypbl, HO He Hke B20.

MepenaTtoyHylo MpoYHOCTb GeToHa (NpoYHOCTL GETOHa K MOMEHTY ero
06xaTusl, KOHTpONMpyemMasi aHarnoMM4HO Krnaccy 6eToHa No MPOYHOCTM Ha CxaTue)
crnenyeT HasHavaTb He MeHee 15 MlMa n He meHee 50% npuHsiTOro knacca 6eToHa
1o NPOYHOCTM Ha CXaTme.

6.1.7 Mernko3epHucTbli 6GeToH 6e3 crneuuanbHOro  3KCMNepUMEHTarnbHoOro
obocHOBaHUA He J0MnycKaeTcs NPUMEHATb ANs Xene3o0eTOHHbIX KOHCTPYKLWA,
NofBEepraroLLMXCs BO3AENCTBUIO MHOTOKPATHO MOBTOPSIIOLLENCS Harpy3ku, a Takxe
0N NpeaBapuTEnbHO HaMnPsXeHHbIX KOHCTPYKLUWA MporeToM cBbiwe 12 M npwu

apMM1pOBaHMMN NPOBOSOYHOM apMaTypoi KIlaccoB n .

Knacc menkosepHUCToro 6€ToHa no NPOYHOCTM Ha CxaTue, MPUMEHSIEMOro A
3aWwmThl OT KOppo3uu W obecneyeHust cuenneHuss ¢ 6eTOHOM Hanmpsiraemow
apMaTypbl, pacnorioXeHHOW B Nasax 1 Ha NOBEPXHOCTU KOHCTPYKLMKN, JOIDKeH OblTh
He Hwxke B20, a Ana MHBbEKL UM KaHarnoB - He Hke B25.

6.1.8 Mapky 6eToHa Mo MOPO30CTOMKOCTU CreayeT HasHayaTb B 3aBUCMMOCTMW
oT TpeboBaHWiA, NpeabsBNSEMbIX K KOHCTPYKLUSM, pexvuMa UX aKCniyatauum u
YCIOBWIA OKpyXatoLLeii cpeabl cornacHo CIM 28.13330.

[INs Hag3eMHbIX KOHCTPYKLMIA, NoABepraeMbix aTMOCepHbiM BO3AENCTBUAM
OKpYXaloLLEen cpefbl MpU pacyeTHOW OTpULATENbHOM TemnepaType HapyHOro
BO34yXa B XOnofHbi nepuog oT MuHyc 5°C go muHyc 40°C, npuHUMaroT Mapky
6eToHa no MoposocTolkocTu He Hwke F75. lMpu pacuyeTHol Temnepatype
HapyHOro Bo3ayxa Bbilwe MUHyC 5°C Ansi HaA3eMHbIX KOHCTPYKLMIA MapKy 6eToHa
Mo MOPO30CTOWKOCTU HE HOPMUPYHOT.

6.1.9 Mapky 6eToHa NO BOAOHEMNPOHMLAEMOCTU CcriedyeT Ha3HayaTb B
3aBMCUMOCTU OT TpebGoBaHUi, NPEAbSBRASEMbIX K KOHCTPYKUMSIM, pexuma ux
3KCNMyaTaLum 1 YCrioBuWii OKpyxatoLlen cpeabl cornacHo CI 28.13330.

[ins Haa3eMHbIX KOHCTPYKLMIA, NoABepraeMbix aTMocepHbiM BO3OENCTBUAM
npu pacyeTHOW OTpULLATENbHON TeMnepaType HapyKHOro BO3[yXa Bbille MWHYC
40°C, a Takke AN HapyXHbIX CTEH OTannMBaeMbIX 34aHui Mapky GeToHa no
BOJOHENPOHULLAEMOCTH HE HOPMUPYIOT.

6.1.10 OCHOBHbIMX MPOYHOCTHBIMM XapakTepucTukamn 6eToHa sBRsIHOTCA
HOPMaTVBHbIE 3HAYEHMS:

COMpOTUBIEHUS GETOHA OCEBOMY CxXaTUio ;

COMpOTUBIEHUS 6ETOHA OCEBOMY PACTSHKEHUIO

HopmaTuBHble ~ 3Ha4yeHUst  COMpOTUBIIEHUSI GeToHa OCEBOMY  CXaTuio
(NpuaMeHHasi MPOYHOCTb) M OCEBOMY PaCTsKEeHWIO (MpW Ha3Ha4YeHuM Kracca
6eToHa Ha MPOYHOCTb Ha CxaTue) NPUHUMAIOT B 3aBUCMMOCTU OT kriacca 6eToHa
1o MPOYHOCTM Ha CxXaTve  cornacHo Tabnmue 6.7.

Tabnvua 6.7
Bug BetoH . .
HopmaTvBHblEe conpoTuBneHus 6eToHa , , MMa, n pacyeTHble conpoTuBreHnst 6eToHa ANna npeaeribHbIX COCTOSIHWIA BTOPOW
rpynnbl " , MMa, npu knacce 6eToHa Mo NPOYHOCTYM Ha CxaTue
B1,5 B2 B25 B35 B5 B7,5 B10 B125 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60 B70 B80 B90 B100
Cxatne Taxensln, - - - 27 35 55 75 95 11 15 185 22 255 29 32 36 395 43 50 57 64 71
ocesoe MerKo-

(Npu3mMeHHasi 3epHUCTbIN
NMPOYHOCTb) W Hanpsi-

rarowmmn
" it

Terkun - - 1,9 27 35 55 75 95 1 15 185 22 255 29 - - - - - - - -
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Avenctemr 14 19 24 33 46 69 90 105 115 - - - - - - - - - - - - -

PactsxeHve Tsxenbii, - - - 0,39 0,55 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
oOCcCeBOeE Merko-
3€pHUCTLIN
" 1 Hanps-
rarowmin
Terkun - - 0,29 0,39 055 0,70 0,85 1,00 1,10 1,35 1,55 1,75 1,95 2,10 - - - - - - - -

Avencton 0,22 0,26 0,31 041 055 063 089 100 1,05 - - - - - - - - - - - - -

Mpymeyanns
1 3HaueHus conpoTMBNEHUI NpMBeaEHb! Ans s4encToro 6eToHa cpeaHeit BnaxHocToio 10%.
2 ina menkosepHUcToro 6eToHa Ha necke ¢ Moayrnem KpynHocTu 2,0 n MeHee, a Takxe A5 nierkoro 6eToHa Ha Menikom NopUCTOM 3anoNHUTENE 3HaYEHNS PacHETHbIX

CONpPOTMBREHNIN , crnegyeT NpYHMMAThb C YMHOXEHWeM Ha koaddmuueHT 0,8.

3 [ns nopu3oBaHHOro GeToHa, a Takke Afs KepamauTonepnMTobeToHa Ha BCMy4YEHHOM MEeprMTOBOM MECKe 3HAYeHWsl PacYeTHbIX COMPOTMBREHMUN ,
criegyeT NpuHUMAaTh Kak Ans nerkoro 6eToHa ¢ yMHOXeHMeM Ha koaddmumeHT 0,7.

4 [Ins HanpsiratoLero 6eToHa 3HaYeHust , crnepyeT NPUHMMAaTh C YMHOXEHWEM Ha KoadpdmuneHT 1,2,

I'IpM HadHayeHun knacca GeToHa no NPOYHOCTU Ha OCeBOe pacTsaXeHue

HOPMaTMBHbIE 3Ha4YeHUA COonpoTUBIIEHUA b6eToHa OCEBOMY PpaCTsXeHUo
NPUHUMAKT paBHbIMU YUCIIOBOW XapakTepucTnke Knacca 6eToHa Ha oceBoe

pacTsxeHue.
6.1.11 PacyeTHble 3Ha4YeHWst COMpOTUBMEHUA GEeToHa OCEBOMY CXaTuio "
0CEBOMY PaCTSHKEHUIO onpeaensioT no opmMynam:
; (6.1)
(6.2)

3HayeHust koadhhmLMEHTa HAAEXHOCTU N0 GETOHY MpU CxaTum NpyHUMatoT
paBHbIMM:

ONs pacyeTa no npeaesibHbIM COCTOSHUAM NepBOM rpynnbi:

1,3 - 4NS TSHKENoro, MesIKO3EPHUCTOrO, HANPSrakOLLEro 1 Nerkoro GETOHOB;

1,5 - ons AavyeuncToro 6eToHa;

Ons pacyeTa no npegeribHbIM COCTOsIHUAM BTOPOW rpynnbi: 1,0.

3HaveHnsa KoadpdmuMeHTa HaaexHOCTW no OeToHy npu  pacTshkeHun
NPUHMMAIOT PaBHbIMM:

Ona pacyeta no npegerbHbIM COCTOSIHUAM MepBOW rpynnbl NpU HasHa4YeHun
Kknacca 6eToHa No NPOYHOCTM Ha cxaTue:

1,5 - NS TSHKENoro, MeNkO3epPHUCTOrO, HAaNPSratoLLEro 1 nerkoro 6eToHoB;

2,3 - ona svyencToro 6eToHa;

Ona pacyeta no npegeribHbIM COCTOSIHUAM MepBOW rpynnbl NpU Ha3Ha4YeHun
Kknacca 6eToHa No NPOYHOCTM Ha pacTshkeHue:

1,3 - 4Ns TSHKENoro, MeNkO3epHUCTOrO, HAaNPSratoLLEro 1 nerkoro 6eToHoB;

Ons pacyeTa no npegerbHbIM COCTOsIHUAM BTOpOK rpynnbi: 1,0.

PacyeTHble 3HayeHWss conpoTuBreHuss GeToHa , , (c
OKpyITieHVeM) B 3aBUCKUMOCTM OT kracca GeToHa Mo MPOYHOCTM Ha cxaTve U
0OCEBOE pacCTshKeHWE NpuBeAeHbl: AN NPeAenbHbIX COCTOSHUIA NepBOo rpynmbl - B
Tabnmuax 6.8, 6.9, BTOpoW rpynnbl - B Tabnvue 6.7.

Tabnuua 6.8
Bug BeTtoH . .
PacueTHble conpoTuBreHust 6eToHa , MMa, Ana npefenbHbIX COCTOSIHWIA NEPBOI rPYNMbl NpU Knacce 6eToHa Mo NPOYHOCTY Ha
cxatue
B1,5 B2 B25 B35 B5 B7,5 B10 B125 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60 B70 B80 B90 B100
Cxatue Tsxenei, - - - 21 28 45 60 75 85 11,5 14,5 17,0 19,5 220 250 27,5 30,0 33,0 37,0 41,0 44,0 47,5
oceBoe MerKo-

(NpU3MeHHass 3epHUCTbLIN
NMPOYHOCTb) U Hanps-
raoowmn



Jlerkun - - 15 21 28 45 60 75 85 115 145 17,0 195 220 - - - - - - - -

Avyenctoir 095 13 16 22 31 46 60 7,0 77 - - - - - - - - - - - - -

Pactsxkenve Tsxenbid, - - - 0,26 0,37 048 056 066 0,75 090 1,05 1,15 1,30 1,40 1,50 1,60 1,70 1,80 1,90 2,10 2,15 2,20
MersKo-

3€pHUCTBIN

1 Hanps-

raowmmn

ocesoe

Nerkuin - - 0,20 0,26 037 048 05 066 0,75 090 1,05 1,15 1,30 1,40 - - - - - - - -

Avencten 0,09 0,12 0,14 0,18 0,24 0,28 0,39 044 046 - - - - - - - - - - - - -

MpumeyaHus
1 3HayeHus ConpoTMBIIeHUI NpUBeEHbI ANis suencToro 6eToHa cpeaHen BnaxHocTbio 10%.
2 [1nst Menko3epHUCcToro 6eToHa Ha necke ¢ MoAynem KpyrnHocTuh 2,0 1 MeHee, a Takxe AJ1s Nerkoro 6eToHa Ha MernkoM NMOpPMCTOM 3anonHUTENe 3HAYEHUsI PacHETHbIX

COMPOTUBIEHWIA cneagyeT NpUHUMAaTL C YMHOXeHWeM Ha KoaddmumeHT 0,8.

3 Ona nopusoBaHHOro 6eToHa, a Takxe ANa KepamsuTornepnuTobeToHa Ha BCMYYEeHHOM MEPrIMTOBOM MeCKe 3HaYeHWs pacHeTHbIX COMPOTUBMEHWA crnenyet
NPUHUMATL KaK ANs Nerkoro 6eToHa ¢ yMHOXeHueM Ha koadpdmumenT 0,7.

4 [Inst HanpsiratoLero 6eToHa 3HaYeHust crnegyeT NpYHMMAaThb C YMHOXEHWEM Ha Ko3ddpmumeHT 1,2.
5 Ona Tsxenbix 6eToHoB knaccoB B70-B100 pacuyeTHble 3HaYeHWsi COMPOTMBIIEHUS] OCEBOMY CXaTUO N OCEBOMY PaCTDKEHMIO NPUHATBI C Y4ETOM
[OMOIHUTENBHOTO MOHMXaoLLEro koaddmumeHTa , YYUTbIBAIOLLETO YBENMYEHNE XPYMKOCTU BbICOKOMNPOYHbIX BETOHOB B CBSA3WU C YMeHbLUeHUEM AedopMmaLinii
Non3y4ecTy U PaBHOTO ,TAe - knacc 6eToHa no NPOYHOCTM Ha CxaTue.

Tabrnmua 6.9
Bua BeToH PacyeTHble 3HaveHus conpoTuBneHuss GeToHa
COMNpoTMBIEHUS

ANs npedernbHbIX COCTOSHWUM NEepBON rpynbl ,
MMa, npu knacce 6eToHa MO MNPOYHOCTU Ha
0CeBOE pacTsiKeHne

PacTtspkeHue Tsxenbin, 062 093 125 155 185 215 245
MEJIKO3EePHUCTbIN,

Hanpsralowmn — un

nerkum

ocesoe

6.1.12 B HeobXxoauMbIX crnyvasx pacyeTHble 3Ha4YeHusi MPOYHOCTHbIX
XapakTepucTuk 6eToHa YMHOXalOT Ha crepylowme KoddULMeHTbl  YCNoBuWiA

paboThbl , yuuTbiBalowme ocobeHHOCTN paboTbl GeToHa B  KOHCTPYKLUW
(xapaKkTep Harpysku, yCroBuUs OKpyxxatoLLei cpeabl 1 T.4.):

a) - Anst GeTOHHbIX U *ene3obeTOHHbIX KOHCTPYKUWA, BBOAUMbBIA K

pacyeTHbIM 3HAYEHUsIM  COMPOTUBMEHWIA " N YYUTbIBaIOWMIA BIMsiHUE
ONUTENbHOCTN AENCTBUS CTaTUYECKON Harpy3Kku:

1,0 Npy HENPOAOIPKATENBEHOM (KPaTKOBPEMEHHOM) [EACTBUM HAarpy3Ku;
0,9 npu npogormKUTENBHOM (ANMTENBHOM) AEWCTBUM Harpy3ku. [ns

SYEUCTbIX 1 NOPU30BaHHbIX OETOHOB 0,85;

6) - Anst GETOHHbIX KOHCTPYKLUWIA, BBOAMMbIA K PacYETHbIM 3HaYyeHWsIM
COMPOTMBNEHUS M YYUTbIBAIOLMIA XapakTep Pa3pyLUEHUs TaKuX KOHCTPYKLWWA,
0,9;

B) - Onst GETOHHbIX U Xene3obeTOoHHbIX KOHCTPYKLMA, BEeToHMpyembix B
BEPTUKANbHOM MOMOXEHUM MPU BbICOTE Crosi GeToHWpoBaHWst ceblwe 1,5 M,

BBOAMMbIN K pacHETHOMY 3HA4YEeHWI0 CONpoTUBeHUst 6eToHa s 0,85;



r) - AN AYeUcTbiX GETOHOB, BBOAWMLIA K pPaCYETHOMY 3HAYEHo
CONpoTMBIeHUs GETOHa
1,00 - npu BnaxxHocTh siyenctoro 6etoHa 10% 1 MeHee;

0,85 - npu BnaxHocTu siyencToro 6etoHa Gonee 25%;
No VHTEPNOMALMK - NpY BRaXHOCTM siyenctoro 6etoHa cebiwe 10% 1 MeHee
25%.
BrmsiHMe nonepeMeHHOTO  3aMOpaXviBaHWsi UM OTTauMBaHWsi, a Takke
oTpuLaTenbHbIX TemnepaTtyp, Y4uTbiBaloT Ko3dPULMEHTOM YycrioBuid paboTbl

6eToHa 1,0. Ans Hag3eMHbIX KOHCTPYKL WA, NOABepraemblX aTMOCepHbIM
BO3JEVICTBMSIM OKPYXaloLe cpefbl NpU pacyeTHON TemnepaType HapyXHOro
BO3ayxa B XOnoaHbii nepuop MuHyc 40°C 1 Bbilwe, NpUHUMAIOT Ko3dxpuLmeHT

1,0. B ocTanbHbIX cnydasx 3HaveHuss KoadbuuMeHTa MpuHUMalOT B
3aBMCHUMOCTM OT Ha3HAYEHUs1 KOHCTPYKLMM U YCIOBUIA OKpYXatolweih cpeabl
cornacHo cneumasnbHbIM yKasaHusiM.

6.1.13 OcHOBHbIMY AedopMaLMOHHBIMU XapakTepucTMkamm 6eToHa SBnsTCA
3HaYeHus:
npeaernbHbIX OTHOCUTENbHBIX Aedopmauuin 6eToHa Npu OCeBOM CxaTun U

pacTskeHWM (NMpU OAHOPOAHOM HaNpPsHKEHHOM COCTOSIHUM BeToHa) ] ;

HavaribHOro Moayns ynpyroct
Moaynsa casura

koadpuLMeHTa (xapakTepUCTVKN) NON3y4ecTn ;
koadpuLMeHTa nonepeyvHon gedopmarmm 6eToHa (koaddmumneHTa MyaccoHa)

3

koadpuLMeHTa NMHenHoN TemnepaTypHon Aedopmanium 6eToHa

6.1.14 3HayeHus npeaenbHbIX OTHOCUTENbHbIX AedopMaunii  TSKeroro,
MENKO3EPHUCTOrO 1 HanpsraloLLero 6ETOHOB NPUHUMAIOT PaBHLIMU:
NpY HENPOAOIMKATENEHOM AEACTBUM HarpysKu:

0,002 npu oceBoM cxatuu;

0,0001 npn 0CEBOM pacTsKeEHWU;
npy NPOAOIDKUTENBHOM AENCTBUN Harpysku - no Tabmmue 6.10 B 3aBMCUMOCTH
OT OTHOCUTENBHOW BIIAXXHOCTU BO34yXa OKPYKatoLLEn cpeapbl.

Tabnmua 6.10

OtHocuTtenbHas OTHOCUTENbHbIE ,qed)opmau,vm TAXenoro, MeJiKO3epHUCTOro u

BNaXHOCTb HanpsiratoLero 6eToHa Npy NPOAOIMKUTENBHOM AEeCTBUN Harpy3Kku
BO3ayXxa
OKpy>xatoLLen
cpeabl,%

npu cxatnm Npy pacTsKeHUN
Bbiwe 75 3,0 4,2 24 0,21 0,27 0,19
40-75 3,4 4,8 2,8 0,24 0,31 0,22
Hwxe 40 4,0 5,6 34 0,28 0,36 0,26
Mpumeyvanns

1 OTHOCUTErNbHYIO BRAXHOCTb BO3AyXa OKpyXatowew cpegbl npuHuMatoT no Cll
131.13330 KkaK CpepHIo MEeCsiHYHYl0 OTHOCUTENbHYK BraXHOCTb Hauboree Tenmoro
Mecsua Ans paiioHa CTPoUTenbCTBa.

2 [1nsi BbICOKOMPOYHbIX GETOHOB 3HAYEHUS OTHOCUTENbHBIX AechopmaLuii cnepyet
NpYHUMaTb C YMHOXEHWEM Ha oTHoLueHue (270-B)/210.

3HaueHus1 npeferibHbIX OTHOCUTENbHbIX AedopMaLl i Ans Nerkmx, S4encTbixX 1
Nopu3oBaHHbIX 6ETOHOB CrieayeT NpYHUMaTL MO CheLnanbHbIM YKazaHusam.

[onyckaeTca NpUHMMAaTh 3Ha4YeHUs NpeaenbHbIX OTHOCUTENBHBIX AedopmMaL i
nerkux 6eToHOB Npu MPOAOIHKUTENBHOM AENCTBMWM Harpysku no tabmuue 6.4 ¢

NOHWXaOLLMM  K03bdpmLIMeHTOM (3pecb - NMoOTHOCTb
6eToHa.)
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6.1.15 3HaueHuss HavarnbHOro MoAynsi ynpyroctu 6eToHa npu cxatmm u
pacTsHKEHUN MPUHUMAIOT B 3aBUCUMMOCTM OT kracca 6eToHa Mo MPOYHOCTU Ha

cxatune

paBHbIM

Tabnmua 6.11

BeTtoH

Tsxenbin

Mernko3epHuUCThIN
rpynn:

A -
€CTECTBEHHOTO
TBEpAEHUS

b - aBTOKNABHOMO
TBEpAEHUs!

Tlerkuia "
NOPV30BaHHbIN
MapKu
cpenHen
NMOTHOCTH:

no

D800

D1000

D1200

D1400

D1600

D1800

D2000

AyeuncTbin
aBTOKITABHOIO
TBEpAEHUs
Mapku
cpenHen
NMIOTHOCTU:

no

D500

D600

D700

D800

D900

D1000

3HaueHus HayanbHOro MoAayns YrpyrocT 6eToHa npu

cxatve

B1,5

B2

1,8

2,2

B25 B35 B5
- 95 130
- 70 10
40 45 50
50 55 63
60 67 76
70 78 88
- 90 100
R
21 - -
25 29 -
29 34 40
- 38 45
- - 50

B7,5

16,0

13,5

5,5

7,2

8,7

10,0

11,5

13,0

14,5

5,5

6,0

B10

19,0

15,5

8,0

9,5

12,5

14,0

16,0

7,0

B12,5

21,5

17,5

8,4

10,0

1,7

13,2

14,7

17,0

B15

24,0

19,5

16,5

10,5

12,5

14,0

15,5

18,0

cornacHo Tabnuue 6.11. 3HaveHns moayns casura 6eToHa NpUHUMartoT

CXaTum N pacTsxeHUn

B20 B25 B30 B35

27,5 30,0 32,5 345

22,0 240 26,0 27,5

18,0 195 21,0 22,0

135 145 155 -

155 16,5 17,5 18,0

17,0 1855 19,5 20,5

19,5 21,0 22,0 23,0

, MMa-10

B40

36,0
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MpumeyvanHns

1 Ona menkosepHucToro 6etoHa rpynnbl A, NMOABEPrHyTOro TEnsioBo obpaboTke unv npyv aTMOCepHOM AaBMEeHWW, 3HAYEHUst HayanbHbIX Moaymnen
ynpyroctu 6eToHa creayeT NpuH1UMaTh ¢ koadpdmumeHTom 0,89.

2 [Ins nerkoro, S4encToro 1 NoOpu3oBaHHOTO BETOHOB NPK NPOMEXYTOUHbBIX 3HAYEHUSX MIIOTHOCTU BEeTOoHa HayarnbHble MoAynM YNpPYrocTV NPYHUMAIOT MO
JMHENHOWM MHTEPMOMSLNN.

3 [Ons s4euctoro 6eTOHa HeEaBTOKIABHOrO TBEPAEHUSI 3HaveHus NPYHMMAIOT Kak Ans GeToHa aBTOKMaBHOTO TBEPAEHUS C YMHOXEHVWEeM Ha
koacpdmumeHT 0,8.

4 [Insi HanpsiratoLero 6eToHa 3Ha4YeHust NPYHUMALOT Kak Arist Tshkerioro 6eToHa ¢ yMHOXeHMEM Ha koaddpuLmeHT 0,56+0,006 B.

Mpu NpoaoMKATENBEHOM AEUCTBUM HArpysku 3HaueHus Moayns Aedopmauuii
6eToHa onpeaensitoT no gopmyre

, (6.3)

rae - k03bpMLIMEHT non3yvecTn 6eToHa, NPUHMMaeMbIi cornacHo 6.1.16.

6.1.16 3HayeHus koaddmumeHTa nonaydecTn GeToHa NpUHUMatoT B
3aBMCHMMOCTU OT YCMOBWUIA OKpyXatlolen cpeabl (OTHOCUTENbHOW BI@XHOCTU
BO3ayxa) M knacca 6eToHa. 3HayeHust KOI(PMULMEHTOB MOM3Y4ECTU TSHKESoro,
MESIKO3EPHUCTOrO U HanpsiratoLLero 6eToHoB NpuBeAeHb B Tabnmue 6.12.

Tabnmua 6.12

OTHocuTenbHas

BIAKHOCTL 3HayeHnsa KOSCb(é)VILWIeHTa nonay4yectn 6eToHa npu
BO3MYXa knacce Tsxenoro 6eToHa Ha cxatue
OKpy>atoLLen
cpeabl, %

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

B100

Bebiwe 75 28 24 20 18 16 15 14 13 12 11 10
40-75 39 34 28 25 23 21 19 18 16 15 14
Hwxe 40 56 48 40 36 32 30 28 26 24 22 20

Mpumeyanne - OTHOCUTEMBbHYIO BMAXHOCTb BO34yXa OKpyXatowen cpeabl
npuHumaiot  no CM 131.13330 Kak CpefHIol MECSYHYI0 OTHOCUTENbHYHO
BIIXHOCTb Havnbonee Tennoro mecsLa Ana paioHa CTPoUTensCcTBa.

3HaueHust KOSCb(t)VILWIeHTa nonsy4yecTn Ierknx, A4YencTblX U MOPU3OBaHHbIX
6eToHOB cnefyet npuHUMaTh Mo cneumnanbHbIM yKa3aHUaM.
,Elonycn(aeTc;l npuHUMaTb 3HaYeHuA KOSquJI/ILlI/leHTa nonsy4yectn nerkmx

6eToHoB Mo Tabnmue 6.12 ¢ NoHwKarLLyM ko3 MeHTOM

6.1.17 3HadyeHue koadpuuMeHTa nonepeyHol  Aecopmaumn  GeToHa
poryckaeTcs npuHuMmaThb 0,2.

6.1.18 3HaueHue koadhdMUMEeHTa nMHEVHOW TemnepaTypHon AedopmMauum
6eToHa npu n3aMeHeHun TemnepaTypbl oT MuHyc 40°C go nntoc 50°C npuHuMaltoT:

1-10 °C - Ans TsXernoro, Menko3epHUCTOro, HampsiraloLero 6eToHoB
1 nerkoro 6eToHa Npy MENKOM MIOTHOM 3arosHUTENE;

0,710 °C - pna  nerkoro 6eToHa nNpM  MENKoM MOPUCTOM
3anonHuTerne;

110 °C - Ans A4encToro M NOpU3oBaHHOTO GETOHOB.
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6.1.19 [OuarpamMmbl  COCTOSIHMSI ©GeToHa  UCMomnb3ylT Npu  pacyete
ene300eTOHHbIX 3NIeMEHTOB MO HeNMHENHOW AedopMaLMOHHON MOAENN.

B kavecTBe pacyeTHbIX Avarpamm COCTOsHUSA BeToHa, onpeaensioumx CBA3b
MeXay HanpsikeHWsIMU U OTHOCWUTENbHbIMM  AedopMauusMu, MoryT  GbiTb
ncnosnb3oBaHbl NMiobble BUALI AnarpamMm GeToHa: KPUBOMMHENHbIE, B TOM Yucne ¢
HUCMagaowen BeTBbio (MpurnoxeHne ), KYCOYHO-NMMHEMHbIe (ABYXNMHENHbIe U
TpexMHeViHbIe), oTBevalowme noBegeHnio 6eToHa. pu 3TOM AOMKHBbI OblTh
0603HayeHbl OCHOBHbIE NapameTpuyeckMe TOYKM AuarpaMmm  (MakcumanbHble
HanpspKeHUs U CoOTBETCTBYIOLLME AedopMaLnm, rpaHNYHbIe 3Ha4YEHUs U T.4.).

B kavectBe pabouux gmarpamMMm COCTOSIHWUSI TSHKENOro, Menko3epHUCTOro u
Hanpsraiowero 6eToHa, onpedenslowmMx CBA3b  MEXAY HanpskeHusMuM 1
OTHOCUTENbHBIMM  AedopMaLMsiMK, NPUHUMAIOT  YMPOLLEHHbIE TPEXIMHENHYIO 1
OBYXIMHElHYto AuarpaMmbl (pUCyHkm 6.1, a, 6) no Tuny agnarpamm MNpaHaTns.

(N3meHeHHast pepakumsi, Mam. N 2).

PucyHok 6.1 - AnarpaMmMbl COCTOAIHUS C)KaToro 6eToHa

a - TpexmvHelHasi guarpaMma COCTOsIHUSI cxaToro 6eToHa; 6 - [ByxnvHelHas
[uarpaMmma COCTOsIHUS! cxkaToro 6eToHa

PucyHok 6.1 - [lnarpamMmmMbl COCTOSIHUSI CxaToro 6eToHa
6.1.20 lMpu TpexnuHelHon Anarpamme (PUCYHOK 6.1 a) cxxvmaloLLme HanpshxeHus

6eToHa B 3@BMCUMOCTU OT OTHOCWTENbHBIX AediopMaLnii yKopoueHust 6eToHa

onpenenstoT no opMynam:

Mpn
, (6.4)
Mpn
(6.5)
Mpn
(6.6)
3HaueHuUst HanpshkeHUi NpUHUMatoT

a 3Ha4YeHnA OTHOCUTESNbHbIX ,u,ecbopmauwh NpUHUMaKT
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3HaueHusl OTHOCUTENbHBIX AedopMaLuii ANS TSHKENOro, MENKo3epHUCTOro
1 HanpsiraloLero 6€TOHOB NMPUHUMAIOT:
NpY HEMPOAOIMKUTESTBHOM AENCTBUN Harpy3Ku:

ans 6eToHOB Kracca Mo NpoYHOCTH Ha cxatue B60 u Hke 0,0035;

AN BbICOKONPOYHbIX 6ETOHOB Kracca no Npo4YHOCTM Ha cxaTtune B70-B100
npyHMMaeTcs No nNuHeHoMy 3akoHy ot 0,0033 npu B70 go 0,0028 npv B100;
Npy NPOACITKUTENBHOM AENCTBUN Harpy3ku - no Tabnuue 6.10.

3HauveHus , 7] npuHMMatoT cornacHo 6.1.11, 6.1.12, 6.1.14, 6.1.15.

6.1.21 Tpu AByxMHEWHoOW Auarpamme  (pucyHok 6.1, 6) cCxumarowme

HanpspkeHust 6eToHa B 3aBWCUMMOCTW OT OTHOCWTENbHbIX Aedopmauui
onpeaensioT No dopmynam:

npun , rae )
; (6.7)
npu
(6.8)
3HaueHusi NpvBedeHHOro Moayns AecopmaLnm GeToHa NpUHUMALOT:
(6.9)
3HaueHUsi OTHOCUTENbHbIX AedopmaLui NPUHUMAIOT:

ana Tsxenoro 6eToHa Npy HENPOAOIMKUTENBHOM [EeACTBUM Harpysku
0,0015;

ans nerkoro 6eToHa MpU HENPOAOIKATENBHOM AEUCTBUAM Harpy3ku
0,0022;

ONS Tshkernoro 6eToHa Npu NPOAOIPKATENbHOM AENCTBUM Harpysku no Tabnvue
6.10.

3HauveHuns s npuHUMaloT Kak B 6.1.20.

6.1.22 PacTarvBaolme HanpsbxeHus  6eToHa B 3aBMCUMOCTM OT
OTHOCUTESbHBIX AedopmaLnin onpegenstoT no npveeaeHHsIM B 6.1.20 n 6.1.21
Aviarpammam. Mpu 3TOM pacyeTHble 3HaYeHns COnpPOoTUBIIEHNS BETOHa CxaTuio
3aMeHSIOT Ha pacyeTHble 3HaYeHWs COMpOTUBMEHNS 6eToHa pacTsKEeHUo
cormacHo 6.1.11, 6.1.12, 3HayeHMs HayarnbHOro MOAYNs  YNpyrocTu
onpegensloT cornmacHo 6.1.15, 3HayeHuss oTHocuTenbHOM Aecopmauimn

npuHMMatoT cornacHo 6.1.12, 3HayeHuss oOTHocuTenbHOW AedopmMaim
NPUHUMAIOT AN TSHXKENOoro, MENKO3EpHUCTOT0 W Hanpsirawowero 6eToHoB: npu

HenpoAOIHKUTENbHOM AENCTBUN Harpy3ku - 0,00015, npn NpoAoIHKUTENBHOM
OEeNCTBUM Harpy3ku - no Tabnuue 6.10. [ns ABYXMHENHOW AnarpammMbl NPUHMMatOT

0,00008 npu HeNpPOOOIMKUTENbHOM OENCTBUMW  Harpy3ku, a npu
NpoaoMMUTENLHOM - No Tabnmue 6.10; 3HaveHus onpegensioT no gopmyne

(6.9), noactaenssa B Hee n

6.1.23 MNpy pacyeTe NPOYHOCTM Xene30O6ETOHHbIX INIEMEHTOB MO HEMVHENHON
nedopMaLnoHHO Modenu Ans onpeferneHns HanpsbkeHHO-AeopMMpPOBaHHOMO
COCTOSIHWSI CXaToW 30Hbl GEeTOHa WUCMONb3yT AuarpaMMbl COCTOSIHUS CXaToro
6eToHa, npuBeaeHHble B 6.1.20 1 6.1.21 ¢ AedopMaLMOHHBIMU XapaKTepUCTUKaMK,
OTBEYaOLLMMMN HENPOAOIMKUTENBHOMY AENCTBUIO Harpysku. MNpyu aTom B KavecTBe
Hanbonee NPOCTON UCMONb3YIOT ABYXIMHENHYIO Anarpammy COCTOsIHUS GeToHa.

6.1.24 IMpu pacyeTe 06pasoBaHUs TPELLMH B ene306eTOHHbIX KOHCTPYKLUSX Mo
HenuMHenHon  AedopMauLMOHHON  Mogenu Ans  OonpefenieHvs  HanpsbkeHHo-
[edopMUPOBAHHOTO COCTOSIHUA CXAaTOro M pacTsHyToro 6eToHa ucnonb3yoT
TPEXIMHEWHYI0 AuarpaMMy COCTOsIHWUS 6eToHa, npuBeaeHHyto B 6.1.20 1 6.1.22, ¢
AePopPMaLMOHHBIMIN  XapaKTEPUCTUKaMK, OTBEYaOLWLWIMN  HEMPOAOIKUTENBHOMY
OeicTBMO  Harpysku. [IByxmmHemHyio auarpammy (n.n.6.1.21), kak Haubonee
npocTylo, UCMOMb3YIT ANA  onpefeneHusl  HanpshkeHHO-AehopMMPOBaHHOMO
COCTOsIHUSA pacTsaHyToro 6eToHa nNpu ynpyroii pabote cxatoro 6eToHa.

6.1.25 lMpu pacyeTe gedopmanuii xene3obeToHHbIX 3IEMEHTOB MO HEJIMHENHOW
nedopMaLVoHHO MoAEenM Mpu OTCYTCTBUM TPEWWH AN OUEHKU HanpshKeHHOo-
0edopMUPOBaHHOTO COCTOSIHUSE B CXATOM U pacTsiHyTOM GeToHe Ucnonb3ytoT
TPEXIMHEWHYIO AuarpaMMy COCTOsIHUSI 6eToHa C y4eTOM HEenpOAOIMKUTENBHOIO U
NPOAOIUTENBHOTO AENCTBUA  Harpysku. [py Hanuuum TpewmH Ans  OLEeHKW
HanpskeHHO-A,ehOPMUPOBAHHOIO COCTOSIHUSA CXaToro 6eToHa MOMUMO YKa3aHHOW
Bbllle Auarpammbl  UCMOMb3YOT, Kak Havboree npocTylo, ABYXIIMHENHYO
avarpaMmy — coctosiHus  6eToHa C y4eTOM  HENpOAOIMUTENBHOrO U
NPOAOIMKUATENBHOIO AEVCTBUSI HArpy3Ku.



6.1.26 Tpn pacyeTe packpbiTUS HOPMarnbHbIX TPELWWH N0 HEeNMHENHON
nedopMaLuoHHOM  Modenu  ANst OLEHKWM  HanpsbkeHHO-AeopMUMpPOBaHHOMO
COCTOSIHWSA B CXaTOM 6eTOoHe MCMonb3yHoT AnarpaMMbl COCTOSIHUS, MPUBEAEHHbIE B
6.1.20 n 6.1.21, C y4eTOM HENPOAOITKATENBHOIO OEVUCTBUSA Harpy3ku. Mpu aTom B
KavecTBe Hauboree NPOCTON WUCMOMb3YIT ABYXIMHENHYIO AuarpaMmy COCTOSIHUS
6eToHa.

6.1.27 BrnusHne nNONEpeMEeHHOro 3aMOpaXMBaHUS W OTTauMBaHUsi, a Takke
oTpuuaTtenbHbIX Temnepatyp Ha AedopMauMOHHbIe XapaKTepucTuku 6GeToHa

yyYuThIBaOT  KO3(PULMEHTOM  yCcrioBuid  paboThbl 1,0. Ona HagsemHbIX
KOHCTPYKLWIA, NoABepraeMblx aTMocepHbIM BO3AEACTBUAM OKpYXatoLlen cpeabl
npy pac4yeTHON TemnepaType HapyXHOro Bo3ayxa B XONoAHbI nepuog MuHyc 40°C

M Bbllle, NPUHMMaIOT KO3hMLMEHT 1,0. B ocTanbHbIX criy4asix 3Ha4YeHus

koadpuumeHTa NPUHAMAIOT B 3aBMCUMOCTW OT Ha3HaYeHWUs KOHCTPYKLUWA U
YCIOBWIA OKpYXXatoLLie cpefbl.

6.1.28 3HayeHWsi MPOYHOCTHBIX XapakTepucTuk 6eToHa npu  MrOCKOM
(ABYXOCHOM) MUNM OOBLEMHOM (TPEXOCHOM) HanpshKEHHOM COCTOSHUM cregyeT
onpeaenaTb C y4eToM Buaa U knacca 6eToHa U3 KpUTepusi, BbipaxatoLero CBA3b
Mexay npeferbHbIMA 3HAaYEHUSAMU HanpshKeHU, AeCTBYIOLMX B ABYX WM Tpex
B3aVIMHO NepneHaNKYNAPHbLIX HanNpaBieHNsX.

[edopmanmm 6eToHa cnegyeT onpeaensTb C Y4eTOM MII0CKOro U 06 beMHOro
HanpsbKeHHbIX COCTOSIHUA.

6.1.29 XapakTepucTuku GeToHa-mMaTpuubl B  AWCNEPCHO-apMUPOBAHHbIX
KOHCTPYKUMSIX CrieayeT npuHUMaTb Kak Ans GETOHHbIX U Kene306EeTOHHbIX
KOHCTPYKLIA.

XapaktepucTukm ¢mbpobetoHa B (pMOPOGETOHHBIX KOHCTPYKUMSIX crieayet
yCTaHaBMMBaTb B 3aBWCMMOCTW OT XapaKTepUCTUK BeToHa, OTHOCMTENbHOro
cofepxaHusi, opMbl, pa3amepoB 1 pacnornoxeHnsi hmbp B 6eToHe, ee cLenneHus ¢
6ETOHOM U M3NKO-MEXAHUYECKUX CBOWCTB, a Takke B 3aBUCUMOCTM OT pasmepoB
3eMeHTa Unn KOHCTPYKLWW.

6.2 ApmaTtypa

6.2.1 Tpn nNpoeKkTUpoBaHUM Xene3o6eTOHHbIX 34aHWA U COOPYXEHWA B
cooTBeTCTBMM € TpeboBaHMAMK, nNpeabsBnseMbIMM K OETOHHbIM 1
Xene3o0eTOHHbIM KOHCTPYKLIMSIM, AOMKHbI OblTh YCTAHOBNEHbI BUA apMaTypbl, ee
HOPMUpPYEMbIE 1 KOHTPOIMPYEMbIe NokasaTeny kayecTsa.

6.2.2 [Ana apMupoBaHus Xene3obeTOHHbIX KOHCTPYKLMWA creqyeT NpUMeHsTb
oTBevatoLLyto TpeboBaHUSM COOTBETCTBYIOLLMX CTAHAAPTOB MMM YTBEPXKOEHHbIX B
YCTaHOBMEHHOM NOPsiAKE TEXHUYECKMX YCIOBUI apmaTypy Crieaylowmx BULOB:

ropsiyeKaTaHylo rnagkyld M Nepuoguyeckoro npodwmns C MOCTOSHHOM U
NnepeMeHHON BbLICOTON BLICTYNOB  (KOMbLEBOW W CEPnoBUAHbIA  Npodmb
COOTBETCTBEHHO) AnameTpom 6-50 mm;

TEPMOMEXaHWUYECKN YNPOYHEHHYIO Nepuoaudeckoro npodwmnsa anamerpom 6-50
MM;

XOnoaHoAeopMMpPOBaHHyto nepuoandeckoro npoduns anameTpom 3-16 mMwm;

apMaTypHble KaHaTbl AuameTpom 6-18 mMm.

6.2.3 OCHOBHbIM MoKasaTenem kadecTBa apmaTypbl, yCTaHaBnMBaeMbiM Mpu
NPOEKTUPOBaHUN, SIBMSETCSH KMacc apmatypbl MO MPOYHOCTU Ha pacTsikeHue,
o6o3HaYaeMbIn:

A - ansa ropsiyekaTaHom 1 TEPMOMEXaHNYECKUN YNIPOYHEHHOW apMaTypbl;

s - Ans xonogHoaedopM1poBaHHON apMaTypbl;

K - Ans apMaTypHbIX KaHaTOB.

ApmaTypHble KaHaTbl NoApa3aensoTcs Ha:

K7, n3rotoBneHHble 13 KPyrnow rmaakol NpoBOSIOKY;

K7T, n3rotoBneHHble 13 NPOBOMOKN NEPUOANYECKOrO Npodmns;

K70, nnactuyeckun obxaTtble, M3roTOBIEHHbIE U3 rMafKo MPOBOIOKM.

Knaccbl ~ apmaTypbl MO  MPOYHOCTM  HA  pacTshkeHMe  OoTBevatoT
rapaHTMpOBaHHOMY 3Ha4YeHWo npedena TeKy4ecTu, M3N4YEeCcKOoro WM yCroBHOTO
(paBHoro 3HaYeHno HanpskeHUI, COOTBETCTBYHOLLWX ocTaTo4yHOMyY
oTHocuTernbHoMy yanuHenuto 0,1% vnm 0,2%), ¢ obecneyeHHocTbio He MeHee 0,95,
onpegensieMomy no COOTBETCTBYIOLLMM CTaHAapTaMm.

Kpome Toro, B He06XxoAuMbIX Criyqasix kK apMaTtype npeabsiBnsitoT TpeboBaHus
Nno [AONONMHUTENbHLIM MOKA3aTensiM KadecTBa: CBapUBaeMOCTb, MNacTUYHOCTb,
XIafoCTONKOCTb, KOPPO3WOHHYID CTOWMKOCTb, XapakTepUCTUMKW CUENMeHus C
6eToHOM 1 Ap.



6.2.4 [1ns >xene306EeTOHHbIX KOHCTPYKLMA 6e3 npegBapuTENbHOrO HanpshxeHus
apmaTypbl B KadyecTBe YCTaHaBnMBaeMoW MO pacyeTy apmaTtypbl cregyet
npenMyLLeCTBEHHO NPUMEHSITb apMaTypy nepuoandeckoro npodmns knaccos A400,
A500 n A600, a Takxke apmaTypy knaccoB B500 n Bp500 B cBapHbix CeTKax u
kapkacax. [Mpy oBocHOBaHMM 3KOHOMMYECKOW Lienecoobpa3HocTV AonyckaeTcs
nNpUMeHnTb apmaTypy 6ornee BbICOKMX KIacCoB.

[na nonepe4yHOro M KOCBEHHOTO apMUpOBaHWSA criedyeT NpPeuMyLLeCTBEHHO
NPUMEeHATb Magkyl apmatypy knacca A240 u3 ctanm mapok Ct3cn n Ct3nc (¢
KaTeropusiMm HopMmupyembix nokasaternein He Hwke 2 no OCT 535), a Takxe
apmaTypy nepuoamnyeckoro npodwmns knaccos A400, A500, B500 n Bp500.

[ns npenBapuTENbHO HaNPSPKEHHBIX Xene306eTOHHbIX KOHCTPYKLUMA crieayeT
npegycmarpuBarb:

B KayecTBe Hanpsraemol apMaTypbl:

ropsiyeKaTaHyto 1 TEpMOMEXaHUYECKW YNPOYHEHHYI0 NEPUOANYECKOro Npodmns
knaccos A600, A800 1 A1000;

XONoAHoAEehOPMMPOBaHHYHO NepUoANYECKoro Npodmns Knaccos oT 1200 po

1600;

kaHaTHyto 7-npoBonoyHyto (K7) knaccos K1400, K1500, K1600, K1700;

B KayecTBe HeHanpsiraeMoii apmarypbl:

ropsidekaTaHylo rmagkyto knacca A240;

ropsiyekaTaHyto, TEepMOMEXaHNYeCcKn YNPOYHEHHYIO "
xonogHoaedopMMpoBaHHYHO nepuoanyeckoro npodmns knaccos A400, A500, AG00,
B500 1 Bp500.

6.2.5 MNpn BbIBGOpPE BMAA M Mapok cTanu Afs apMaTypbl, yCTaHaBnMBaemoi no
pacyerTy, a Takxe NpoKaTHbIX CTanen AN 3aknagHblx AeTanen cneayeT yuanTblBaTb
TeMnepaTypHble YCIOBWSI 3KCNIyaTaLuy KOHCTPYKLUIA U XapaKTep UX HarpyKeHusl.

B KOHCTpYyKUMSIX, 3KCNyaTUpyembIX Npy CTaTU4ECKON (M KBa3ncTaTU4eCKomn)
Harpyske B OTannMBaeMblX 3[aHWSIX, @ Takke Ha OTKPbLITOM BO3dyxe U B
HeoTanmMMBaembIX 3A4aHUSX MPU pacyeTHon Temnepatype MuHyc 40°C u Bblle
MOXeT OblTb NpUMEHeHa apmaTypa BCeX BbllleyKasaHHbIX KnaccoB, 3a
uckntoyeHneM apmatypbl knacca A400 n3 ctanm mapku 35IC, knacca A240 us
ctanm mapku CT3Kn, NpMMeHsieMbIX MpU pacyeTHoi Temnepatype MuHyc 30°C u
BblLLE.

Mpu pacuyeTHo TemnepaTtype Hwke MUHYC 55°C pekomeHayeTcsa cnonb3oBaTb

apmatypy knacca Ac500C no [1 ] n AB00 13 ctanm mapkun 20r2CPBA.

Cwm. pasgen bubnuorpadums. - Mpumedanus nsrotosutensi 6asbl 4aHHbIX.

Mpy OpyrMx YCrioBUsIX 3KCMnyaTauuy Krnacc apMaTypbl M Mapky cTanm
NPYHYMALOT MO crneuuanbHbIM yKa3aHUsM.

MpM NPOEKTUPOBaHWM 30HbI Mepefdayn MpPeaBapUTENBHOTO  HAMPSHKEHUS,
aHKepoBKM apMaTypbl B GETOHE 1 COeAMHEHNIN apMaTypbl BHaxecTky (6e3 cBapku)
crnepyeT yuuTbiBaTh XapakTep nosepxHocTu apmatypbl (FTOCT P 52544, [3]).

Mpy NpOEKTUPOBaHWN CBapHbIX COEAMHEHUI apMmaTypbl cregyeT yuuTbiBaTb
cnocob mnarotoBneHusi apmatypsl (FTOCT 14098, [2]).

6.26 [na MOHTaxHblX (MOABEMHbIX) NeTenb  3MeMeHToB  COOpPHbIX
Xene3obeTOHHbIX U BETOHHbIX KOHCTPYKLMIA CriefyeT NPUMEHSThb ropsiyekaTaHyto
apmaTypHyto cTtanb knacca A240 wmapok Ct3cn u Ct3nc (c kaTeropusimu
HopMMpYyeMbIX nokasaTenel He Huwke 2 no FOCT 535).

B cnyyae ecrnM MOHTaX KOHCTPYKLMIA BO3MOXEH MNpW pacyeTHOW 3uMHen
Temnepatype Hwke MuHyc 40°C, Ans MOHTaxHbIX MeTeNnb He [oryckaercs
npuMeHsTb cTank mapku Ct3nc.

6.2.7 OCHOBHOW MPOYHOCTHOM XapaKTEepUCTWKOW apmaTypbl SIBMsieTCA

HOPMaTVBHOE 3HAYeHWe COMPOTUBIIEHUS PaACTSKEHUIO , MpuHMMaemoe B
3aBWCMMOCTM OT Kflacca apmatypbl no Tabnumue 6.13.

Tabnmua 6.13

Knacc HomuHanbHbI HopmaTuHble 3HaYeHus COMPOTUBIEHMS
apmaTypbl AvameTp

apmatypbl, MM pacTaXeHuo N pacyeTHble 3Ha4vYeHusa

COMnpoTUBIIEHUA pacTsXXeHUo A5 npeaenbHbIX

COCTOSIHWI BTOPOW rpynnbl , MMa
A240 6-40 240
A400 6-40 400
A500 10-40 500
AB00 10-40 600
A800 10-32 800

A1000 10-32 1000
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B500

500

1200

1300

1400

1500

1600

K1400

K1500

K1600

K1700

6.2.8 PacyeTHble 3Ha4YeHMs COMPOTMBMEHUA apMaTypbl

3-16

3-5

4;5;6

3-5

15

6-18

6;9; 11;12; 15

6-9

onpegensatoT no dopmyrne

roe - KO3(PPMUMEHT HaZEXHOCTM MO apmaType, NpUHUMaembln paBHbiM 1,15
ANa npefenbHbIX COCTOAHWIA nepsol rpynnbl 1 1,0 - AnNa npefenbHbIX COCTOAHWI

BTOPOW rpynnbl.

PacyeTHble 3Ha4eHns CONPOTUBIIEHNS apMaTypbl PaCTSHKEHUIO
(c okpyrrieHuem) Ansi NpeferbHbIX COCTOsIHUIA nepBol rpynnbl B Tabrmue 6.14,

500

500

1200

1300

1400

1500

1600

1400

1500

1600

1700

(6.10)

BTOpPON rpynnbl - B Tabrmue 6.13. Mpyu atom 3HayeHus

Tabnuua 6.14

Knacc
apmaTypbl

A240

A400

A500

AG00

A800

A1000

3HaYeHNs1 pacyeTHOro COMPOTMBIEHWSI apMaTypbl At NPefenbHbIX
COCTOsIHUI NepBoW rpynnbl, MMa

pacTsKeHuo

210

350

435

520

695

870

cxaTtuo

210

350

435(400)

470(400)

500(400)

500(400)

Ans npefenbHbIX
COCTOSIHWI MepBOV rPYNMbl MPUHSATHI PaBHBIMKA HAVMEHBLLMM KOHTPOIMPYEeMbIM
3HAYEHUsIM MO COOTBETCTBYIOLLWMM CTaHAApTaM.



B500 435 415(380)

o 415 390(360)
1000 1050 500(400)
1300 1130 500(400)
a0 1215 500(400)
1500 1300 500(400)
1600 139 500(400)

K1400 1215 500(400)

K1500 1300 500(400)

K1600 1390 500(400)

K1700 1475 500(400)

MpvmeyaHue - 3HadeHus B ckoGKax MCMOMb3ylT TOMbKO MPU pacyeTe Ha

KpaTKOBpPEeMeHHOe AeCTBUE Harpy3Ku.

3HaueHus pac4eTHOro ConpoTUBIIEHNA apMaTypbl CXaTUo NpUHUMaKT

PaBHbIMW pacyYeTHbIM 3HAYEHUSIM COMPOTMBIIEHUS apMaTypbl PacTSXKEHWIO  , HO
He Oornee 3HayeHul, oTBevalWMx AedopMaumaM  ykopoueHust BGeToHa,
OKPYXAIOLLEro CxaTylo apmaTtypy: Npu KpaTKOBPEMEHHOM AENCTBUM Harpy3ku - He
6onee 400 MMa, npy AnUTENBLHOM AENCTBUN Harpy3ku - He 6onee 500 MMMa.

[Ans apmatypbl knaccos B500 n AB00 rpaHuWyHble 3Ha4YeHUst COMPOTUBIIEHUS
CXaTWMI0 MPUHMMAIOTCA € MOHWKAWLMM  KO3dMLMEHTOM yCcrnoBuiA  paboTsbl.

PacueTHble 3Ha4YeHus npueeaeHsl B Tabnmue 6.14.

6.29 B HeobGxoguMbIX Cry4asix pacyeTHble 3Ha4YeHUst MPOYHOCTHbIX

XapaKTepuUCTUK apmaTypbl YMHOXAIT Ha KO3(pMUMEHTbI YCroBuiA paboTbl ,
Y4UTbIBaIOLLME OCOBEHHOCTUN paboThl apMaTypbl B KOHCTPYKLIMM.

PacuyeTHble  3HauveHus ana apmatypbl  knaccos A240..A500, B500
npueegeHsl B Tabnumue 6.15.

Tabnmua 6.15

Knacc PacuyeTHble 3HayeHusi COMPOTUBIIEHVS MONepeYHon apmaTypbl
apmatypbl (XOMYTOB 1 OTOTHYTbIX CTEPXHEN) pacTsHKeHUIo AN npeaerbHbIX
COCTOSIHUI NepBoW rpynnbl, MMa

A240 170
A400 280
A500 300
B500 300

Ona nonepey HoM apmaTtypbl BCeX Knaccos pacyeTHble  3Ha4YeHua

CONpOTMBIEHNS crnepyet npuHumaTh He 6onee 300 Mra.



6.2.10 OCHOBHbIMM  4edOPMALMOHHBIMU  XapaKTepucTUKaMn  apmaTtypbl
SIBMAIOTCS 3HAYEHUS:

OTHOCUTENbHBLIX AedopMaLnii YANMHEHUS apmaTypsl npu  JOCTWKEHWN
HanpshxeHUsIMW PacYETHOTO COMPOTUBIIEHNST

MOZyrsi yNpyrocTv apMaTypbl

6.2.11 3HayeHuss OTHOCUTErbHbIX AedopMauuii apmaTypbl npyHMMatoT
paBHbIMM:
NS apMaTypbl ¢ U3NYECKUM NpesenoM TEKy4ecTu

: (6.11)
[ns apMaTypbl C YCIIOBHBIM NPefenoM Teky4ecTu
(6.12)
6.2.12 3HauyeHVss MoZynsi YNpyrocTv apmarypbl NPUHUMaIOT OAUHAKOBbLIMU

NpU PacTsHKEHUN U CXATUM U PaBHBIMU:
1,95-10 Mrla - gnst apmaTypHbix kaHaToB (K);
2,010 MMa - ans octanbHoi apmatypbl (A u B).

6.2.13 Onarpammbl cocTosiHusA (AedopMmnpoBaHnst) apMaTypbl UCNOMNb3YIOT Mpu
pacueTe xerne3obeTOHHbIX ANIEMEHTOB MO HENMHENHON AedopMaLMOHHOW Mogenv.

Mpu pacuyeTte xene3o6eToHHbIX 3NIEMEHTOB NO HENMMHeHoW AedopMaLoHHON
ModerM B KayecTBe pacyeTHOW [AuarpaMmbl COCTOSHUSA  (AedopMMpoBaHMS)

apMaTypbl,  yCTaHaBMvBalOWeW  CBS3b  MEXIY  HanpsbkeHUsiMK "

OTHOCWTENbHBIMM  AedopMaLmsmMm apmatypbl, NPUHUMAIOT  YMPOLLEHHbIE
AvarpaMmel no Tuny guarpamm MpaHaTna ana apMaTypbl ¢ pu3ndeckum npegesnom
TekydecTun knaccos A240-A500, B500 ayxnuHeliHyto anarpammy (pucyHok 6.2, a),
a Ansa apmaTtypbl C YCIOBHbIM NpeAernom Tekydectu knaccos A600-A1000, Bp1200-
Bp1500, K1400, K1500 1 K1600 - TpexmmHeiHyio (pucyHok 6.2, 6), 6e3 yueTa
YNPOYHEHNS 3a NMOLLAAKOW TEKYYeCTU.

PucyHok 6.2 - inarpaMmbl COCTOSIHUA pacTAHYTON apmaTypbl

a - ABYXJ/MHelHas anarpamma; 6 - TpexrMHenHasa anarpaMmma
PucyHok 6.2 - lnarpaMMbl COCTOSIHUS PacTSHYTON apMaTypbl

[uarpaMmbl COCTOSIHUA apMaTypbl MY PacTSHKEHUM U CXATUM MPUHUMAIOT
O[MHAKOBbIMU, C Y4ETOM HOPMMPYEMbIX PACYETHbIX COMPOTMBREHWIA apMaTypbl
PaCTSKEHMIO U CXAaTUIO.

[onyckaeTca B KayecTBe pacCYeTHbIX AuarpaMMm COCTOSIHUSI  apmaTypbl
MCMNOMNb30BaTh KPUBOMMHENHbIE pacyeTHble AuarpamMbl, anmnpoKCUMUPYHOLLME
haKTU4eckve auarpammbl 4eopMIMPOBaHUSA apMaTypbl.

6.2.14 HanpsixeHuss B apmatype COMMacHoO [ABYXNMHEWHON Auarpamve
COCTOSIHMSI  apMmaTypbl  OMpefensT B 3aBUCMMOCTW  OT  OTHOCUTESbHbIX

Aedopma i no cpopmynam:

npu



: (6.13)

npu
(6.14)
3HayeHus , ] NPUHUMALOT cornacHo 6.2.11, 6.2.12 n 6.2.8. 3HayeHus
OTHOCUTErbHOW AedopmaLinm npyHUMatoT paBHbiMu 0,025.

,D.OI'IyCKaeTCﬂ npu COOTBETCTBYHOLLEM o6ocHoBaHUM NpUHUMaTL BENMUYUHY

OTHOCUTENbHOW  AecopmaLmm MeHee wnn Gonee 3Hayenus 0,025 B
3aBUCMMOCTM OT MapKuM CTanmu, Tuna apMUMpOBaHUs, KPUTEPUS HaOEXHOCTU
KOHCTPYKLWW U APYTUX (haKTOPOB.

6.2.15 Hanpsxenna B apmatype COMMacHoO TPexMHENHOW Auarpamme
COCTOSIHUSI  apMaTypbl  OMNpPeAensioT B 3aBUMCUMOCTU  OT  OTHOCUTENbHbIX

Aedopman i no cpopmynam:

npu
; (6.15)
npu
(6.16)

3HaveHuns s ] nNpuHUMatoT cornacHo 6.2.11, 6.2.12n 6.2.8.

3HaueHus HanpsbxeHUn npuHUMatoT paBHbiMK 0,9 | @ HanpsbkeHu -
paBHO 1,1

3HaveHnsa OTHOCUTENbHBLIX AedopMa i NPUHMMAIOT PaBHbLIMU ,a
nedopmami - paBHbiMK 0,015.

7 BeTOHHbIEe KOHCTPYKLUN

KoHCTpyKkuun paccmaTprBatoT kak 6€TOHHbIE, eCrin X MPOYHOCTL obecneyeHa
OZHVM TOSbKO GETOHOM.
BeToHHble 3neMeHTbI MPUMEHSIIOT:

a) NpevMyLLECTBEHHO Ha CXaTue NpU PacronoXeHU NPOAOSLHON CxUMAIOLLEN
cUrnbl B NpeAenax nornepeyHoro CeYeHUs anemeHTa;

6) B OTAEnbHbIX Crydyasx B KOHCTPYKUMSIX, paboTalowmx Ha cxatue npu
pacnornoxeHnun npOAOIbHON CXUMAOWEN Ccwumnbl 3a npeaenamu  nonepeyHoro
CeyeHus aneMeHTa, a Takxke B U3rnbaemblx KOHCTPYKLMSAX, KOrda UX paspylleHue
He npefdcTaBnsieT HEMOCPeACTBEHHOW OMacHOCTW ANA  XU3HW  nodein u
COXpaHHOCTN 060pyAOBaHWS.

KOHCTpYKUMM C apMaTypoi, NIowwaab CEYEHNs KOTOPOW MEHbLLE MUHUMArbHO
[ONYyCTUMON MO KOHCTPYKTUBHbIM TpeboBanuam 10.3, paccmatpvBaloT — Kak
GeToHHbIE.

7.1 Pac4yeT 6eTOHHbIX 3J71eMEHTOB NO NPOYHOCTU

7.1.1 BeTOHHble 3remMeHTbl pacCyYUTbIBAOT MO MPOYHOCTU Ha AencTBue
NPOAOMBHBIX CXUMAIOLLMX CUI1, U3rMBatoLLX MOMEHTOB W MOMEPEYHbIX CUI, a Takxe
Ha MeCTHOe cxaTtue.

7.1.2 PacyeT no Npo4YHOCTU GETOHHbIX 3MEMEHTOB NpU AEACTBUM MPOAOSIbHON
cxMMaloLen cunbl (BHELLEHTPEHHOe cxaTune) U marnbarolero MoMeHTa crneayet
Npou3BOANTb AN CEYEHUIA, HOPMATbHBIX K UX NPOAOMBHON OCU.

Pacuer GeTOHHbIX 3MEeMEHTOB MPOM3BOAAT HA OCHOBE  HENMWUHEeNHon
pedopmaumoHHo mogerm cormacHo 8.1.20-8.1.30, npuvHMMas B pacyeTHbIX
3aBUCMMOCTSIX MMOLW@Ab apMaTypbl paBHOM Hynto. [onyckaeTcs pacyeT 6E€TOHHbIX
3IIEMEHTOB NPSMOYrONbHOMO W TaBPOBOTO CEYEeHUW Npu AeWCTBUM YCUMWA B
NMOCKOCTU CUMMETPUM HOPMarbHOTO CEYEeHUs! MPOU3BOAUTL MO NpeAeribHbIM
ycunmuam cornacHo 7.1.7-7.1.12.

7.1.3 BeTOHHble 3MeMeHTbl B 3aBMCMMOCTU OT YCOBUA WX paboTbl U
TpeboBaHW, NPeAbSABNAEMbIX K HUM, PacCHUTLIBAOT MO MpeaAenbHbIM YCUMUSaM
6e3 yyeTa unm ¢ y4eTom ConpoTuBneHns 6eToHa pacTAHYTON 30HbI.

Bes y4yeta conpotusneHnss 6eToHa pacTAHYTOM 30HbI  (pUCyHOK 7.1)
Npou3BOAAT pPacHeT BHELIEHTPEHHO CXaTbiX 3MEeMEHTOB MNpWU  PacronoXeHUn
NpoaAoSbHON CXUMAIOLLE Cunbl B Npejeniax MonepeyHoro CeyveHus anemeHTa,
NpuHUMas, YTO  [OOCTUXEHWE MPEAEnbHOTO  COCTOSHWS  XapakTepusyeTcst
paspylueHnmeM cxatoro 6etoHa. ConpoTusreHne 6eToHa CXaTuio Npu pacyeTe no

npeaenbHbIM  YCUIMAM  YCINOBHO NPEACTAaBNSAOT HaMNpsPKeHUsSIMK, paBHbIMU -+,
paBHOMEpPHO pacnpeaeneHHbIMM Mo YacTU CXXaToW 30HbI (YCIIOBHOM CXATOW 30HbI) C
LIEeHTPOM TSDKECTM, COBMaatoLLMM C TOUKON NMPUIOXKeHUst NpogorbHoi cunbl (7.1.9).



PucyHok 7.1 - Cxema ycunuin u antopa HanpsiXKeHMn B CeYEeHUM,
HOpMarnbHOM K NPOAONbLHOM OCY BHELIEHTPEHHO C)XXaToro 6eTOHHOro
3aneMeHTa, paccYMTLIBAaeMOro No NPoYHocTH 6e3 yyeta
COMpPOTMBIEHUs 6eToHa PacTAHYTOW 30HbI

PucyHok 7.1 - Cxema ycurivii U aniopa HanpsbkeHUn B CeYeHUM, HopMaribHOM K
NpoAOsbHON OCU BHELIEHTPEHHO CXATOro 6ETOHHOrO 3fieMeHTa, PacCHUTbLIBAEMOro
no Npo4HoCcTM 6e3 y4eTa conpoTuBeHNst 6eToHa pacTAHYTOW 30HbI

C y4eToM ConpoTUBIIEHNs1 GETOHA pacTsIHYTOW 30HbI (PUCYHOK 7.2) Mpov3BOoasAT
pacyeT aneMeHToB, paboTaloWMX Ha CxaTue Mnpu PacnofioXeHUM MPOAOMNLHOM
CXMMAIOLLEN CUnbl 3a NpeAenaMmn NornepeyHoro CEYEHUst areMeHTa, usrmbaembix
3/IEMEHTOB, a TaKXe 3NIEMEHTOB, B KOTOPbIX HE JONYCKAOT TPELLMHbI MO YCIIOBUSIM
KCNMyaTaumn KOHCTPYKUWIA. MMpn 3TOM Npu pacyeTe No npefenbHbiM YCUMnSM
NPUHUMAIOT, 4TO NpefdeflbHOe COCTOSIHWE — XapaKTEPU3YeTCs  [OCTWKEHUEM
npegenbHbIX  ycurmin B GETOHE pacTsiHYTOM  30HbI, ONpefdernsemMblX B
npeanonioxeHun ynpyroi pabotsl 6etoHa (7.1.9, 7.1.10, 7.1.12).

PucyHok 7.2 - CxemMa ycunui 1 anopa HanpshkeHUn B ce4eHum,
HOpMarnbHOM K NPOoAONbLHOM OCU n3rn6aemoro (BHELLEHTPEHHO
cxaToro) 6eTOHHOro afneMeHTa, pacc4MTLIBAEMOro No NPOYHOCTU C
y4eTOM CONpPOTUBIEHUsI 6eTOHa PacTAHYTOWN 30HbI

PucyHok 7.2 - Cxema yCUInMin 1 3miopa HanpshkeHWn B CeYeHUM, HOpMarbHOM K
npoJosribHON ocu M3rmbaemoro (BHELLEHTPEHHO CxaToro) GEeTOHHOro anemeHTa,
paccunTbIBAEMOrO MO MPOYHOCTU C Y4ETOM COMPOTMBIIEHWS BeTOHa pacTsiHyTOW
30HbI

7.1.4 PacyeT no NpoYHOCTN GETOHHbIX 3NIEMEHTOB MpY AENCTBUN NOMNEPEYHbIX
Cun npousBOASiT W3 YCMOBMS,, MO KOTOPOMY CYMMa COOTHOLUEHWIA [MaBHOTO
pacTArVBaloLLEro HanpshkeHWst K pacyeTHOMY COMpOTMBIIEHMIO GeToHa oceBoMy

pacTaXeHWo M [M@BHOMO CXMMAIOLIEro HarpsbkeHUs K pacyeTHOMY
COMPOTUBIIEHMIO GETOHA OCEBOMY CXATMIO He poskHa npesbiwats 1,0.

7.1.5 PacyeT no npo4YHOCTU GETOHHBIX 3MEMEHTOB Ha [AECTBME MECTHOW
Harpy3ku (MecTHoe caTune) MPOU3BOAAT CornacHo ykasaHusim 8.1.43-8.1.45.

7.1.6 B BeToHHbIX anemeHTax B cryyasix, ykasaHHblx B 10.3.7, Heobxoaumo
npeaycmaTpuBaTb KOHCTPYKTVUBHYIO apmaTypy.

PacuyeT BHeLleHTPEHHO CXaTbiX 6eTOHHbIX 3/1IeMEHTOB MO NpeAesibHbIM
ycunusm

7.1.7 Mpn pacyeTe NO NPOYHOCTU BHELLEHTPEHHO CXaTblX BETOHHbLIX 3IEMEHTOB
Ha [encTBMe CHUMAIOLLE MPOAOSIbHON CuMbl criedyeT ydYWTbiBaTb CryvaiiHbIn

9KCLLEHTPUCUTET  , MPUHMMAEMbI HE MEHEE:

1/600 AnMHbI  3NemMeHTa WM PacCTOSHUA  MeXZy €ro  CevYeHUsiMu,
3aKpenneHHbIMU OT CMELLEHUST;

1/30 BbICOTbI CEYeHMs:;



10 Mm.
[ns anemMeHTOB CTaTM4YeCKU HeonpedermMMblX KOHCTPYKLUMA — 3HadeHue
9KCLEHTpUCUTETA  MPOAOSIbHOW  CUMbl  OTHOCUTENBbHO  LIEHTpPa  TSXECTU

npuBegeHHOro cevYeHuns NpyHUMaKT paBHbIM 3HaYeHWUKD 3KCUEeHTpUucuteTa,
NOnNy4eHHOro U3 cTaTtu4yecKkoro pac4yeta, Ho He MeHee

[InA aneMeHTOB CTaTMYECKW OnpeAenMMblX KOHCTPYKLUIA 3KCLLEHTPUCUTET
NPUHAMAIOT pPaBHbIM CyMMe 3KCLIEHTPUCUTETOB - W3 CTaTMYECKOro pacyeta
KOHCTPYKLUI 1 CRyYanHoro.

7.1.8 Mpu rMBKOCTN 3rIeMeHToB 14 Heo6X0AMMO YyYUTbIBATL BIUSIHNE HA MX

Hecyllylo  CMOCOBHOCTb  NPOTMGOB  MYTEM  YMHOXEHUS|  3HAYeHWn Ha
koaddpuLmeHT , onpeaensiemblii cornacHo 7.1.11.

7.1.9 PacyeT BHELEHTPEHHO CxaTblX 6ETOHHbIX 31IEMEHTOB MPU PaCMONIOKEHUN
NpoaoSbHON CXVMAlOLLE CUMbl B Mpeaenax MoMepeyHoro CevYeHWs 3dneMeHTa
NPOU3BOASIT U3 YCIOBUS

, 7.1

roe - AeficTByoLas NpodosibHas cuna;

- NNoWaAab CkaToii 30HbI GETOHA, ONpeaensemMas U3 YCroBKsl, YTO e LIEHTP

TSXKECTU COBMajaeT C TOYKOW MPUMOXKEHWUS] MPOAOSIbHON Curbl (c y4etom
nporn6a).
[Nl anemMeHTOB NPSIMOYTOSbHOTO CeYeHwst

(7.2)

ﬂonycxaemﬂ pacyeT BHEUEHTPEHHO CXaTblX 3NIEMEHTOB MPAMOYrofibHOro

ceyeHUA nNpu  SKCUeHTpucuteTe I'IpO,CI,OJ'IbHOVI CuUnbl n
npon3BoaAUTb U3 yCroBuA

, (7.3)
rae - nnowaab nornepevyHoro CeYeH st ANemMeHTa;
- KO3(dMLMEHT, NPUHMMaEMbI NPU ArMTENbHOM AEACTBUM Harpy3ku no

Tabnvue 7.1 B 3aBUCMMOCTM OT TMOKOCTU anemMeHTa, Npu KpatkoBpeMeHHOM

OENCTBUN Harpy3ku 3HaYeHWsi  OonpegensitoT Mo NIMHEMHOMY 3aKOHy, MpuHUMAas
0,9 npn 10mn 0,85 npun 20;

- pacyeTHaa OnMHa anemMmeHTa, onpefendemas Kak ansa *ene3obeToHHbIX
3NEMEHTOB.

Tabrmua 7.1

0,92 0,9 0,8 0,6

BHeLeHTPeHHO cxaTble G6EeTOHHbIE 3NEMEHTbI, B KOTOPLIX MOSIBMEHME TPELWH
He [oMyckaeTcsl Mo YCMoBWSIM SKCNyaTalum, He3aBncUMO OT pacyeTa U3 ycroBus
(7.1) pormkHbl ObITb MPOBEPEHbI C YYETOM COMPOTUBIIEHUS GETOHA PaCTAHYTOM
30HbI U3 YCIOBYUSI

(7.4)

[1ns anemeHTOB NPAMOYrofibHOro ceveHuns ycrosue (7.4) umeeT Bug

(7.5)

B chopmynax (7.4) n (7.5):
- NroLLaab NonepeyHoro ceyeHnst GEeTOHHOTO ANeMeHTa;
- MOMEHT MHepLUnN ceveHnst BETOHHOTO aIeMeHTa OTHOCUTENbHO ero LieHTpa
TSXKECTY;

- paccTosiHMe OT LEHTpa TSKECTU CeYeHVst aneMeHTa [0 Hauboree
pacTsiHyTOro BOMOKHA;
- k03hpMLIMEHT, onpeaensiemblii cornacHo ykasanusm 7.1.11.

7.1.10 PacyeT BHELLeHTPEHHO CXaTbIX GETOHHbLIX 3IEMEHTOB NPU PaCcroNIOKEHUN
NpOAOSbHON CXUMAIOLLEN CUMbl 3a NMPeAenaMun MonepeyHoro CeYeHus anemeHTa
npou3eoaaT u3 ycrosun (7.4) n (7.5).



7.1.11 3HauveHve koacpdmuUMEHTaA , YYUTbIBAKOLIErO BrMsiHMe npormba Ha

3Ha4YeHune aKCcUueHTpucuTeTa I'IpOﬂOJ'IbHOVI CUnbl , onpeaenaT no q)opmyne
. (7.6)
rae - YCJIOBHaA KpuUtnyeckasa cuna, onpeaendaemasn no d)opmyne
, (7.7)
roe - JXEeCTKOCTb 9J35ieMeHTa B npegeanoﬁ no MNPOYHOCTU CTaguu,

onpefensemas Kak Ansi xene3obeToHHbIX 3feMeHToB, HO 6e3 yyeTa apmarypebl,
cornacHo 8.1.15.
PacueT narnbaembix 6e TOHHbIX 3fIeMEHTOB MO NpeAenbHbIM yCUnuam

7.1.12 PacyeT u3rmbaembix GETOHHbIX 3MIEMEHTOB CrieAyeT NpousBOAWUTb U3
ycroBusi

, (7.8)

rae - U3rMbaroLLMN MOMEHT OT BHELLHEN Harpy3ku;

- npepenbHbI U3rMbatoLLmMii MOMEHT, KOTOPbIA MOXET GbiTb BOCMPUHAT
ceyeHneM anemeHTa.

3HayeHve onpeaenstoT no dopmyne
, (7.9)
rae - MOMEHT COMPOTUBIIEHNSI CEYEHUs ANeMeHTa Ans KpaHero pacTsHyToro
BOJIOKHA.
[Ins aNemMeHTOB NPSIMOYroMbHOrO CeYeHus
(7.10)

8 XKene3o6eTOHHbIe KOHCTPYKLUM 6e3
npeABapuTeNIbHOrO HanpsiKeHUs apmartypbl

8.1 PacuyeT aneMeHTOB Xene306eTOHHbIX KOHCTPYKL WA No
npeAenbHbIM COCTOSIHUSIM NEePBON rpynnbl

PacueT xene306e TOHHbIX 3/1€MEHTOB MO NPOYHOCTU

XKene3o6eToHHbIE 3MEMEHTLI PAcCYMTBLIBAOT MO MPOYHOCTU Ha AencTBue
M3rnGatoLLX MOMEHTOB, NPOLONbHbBIX CUM, MONEPEYHbBIX CUM, KPYTSLLMX MOMEHTOB U
Ha MecTHOe [eliCTBMe Harpy3ku (MECTHOE CxaTue, NPodaB BaHue).

PacyeT no nNpoYyHOCTM Xene3oGeTOHHbLIX 3NeMEeHTOB Ha AeucTtBue
U3rnGarLwmMx MOMEHTOB U NPOAOSbHbIX CUI

Obuwue nonoxeHusi

8.1.1 PacyeT No NPOYHOCTU Xene3oBETOHHbIX JNIEMEHTOB Mpu AeWCTBUM
n3rvbaroyx MOMEHTOB W NPOAOMbHLIX CUM  (BHELEHTPEHHoe cxaTtne wnm
pacTsixeHWe) creayeT NPoM3BOAUTL AMSt CEYEHUN, HOPMarbHbIX K UX MPOAOINbHOM
ocu.

PacyeTr no npo4yHOCTM HOPMarbHbLIX CEYEHWUN Xerne3o6eTOHHbIX 3NEMEHTOB
crnepgyeT npov3BOAWTb Ha OCHOBE HemnuHenHon aedopMauMoHHON  modenu
cornacHo 8.1.20-8.1.30.

[onyckaeTcs NPoM3BOAUTL pacyeT Ha OCHOBE NpeferibHbIX YCUINIA:

Xene3obeToHHbIX 3MEMEHTOB MPSIMOYrofibHOMO, TaBPOBOrO W [BYTaBPOBOMO
CeyYeHun ¢ apMaTypoi, pacnoroXeHHOW y NepneHAVKYMsPHbIX NIoCKOCTU u3rmba
rpaHeii anemeHTa, Npu AENCTBUM YCUIMIA B NIIOCKOCTM CUMMETPUM HOPMasibHbIX
ceyveHun cornacHo 8.1.4-8.1.16;

BHELIEHTPEHHO CXaTblX 3MEMEHTOB KpYyrfioro M KOMbLEBOMO MonepeyHblX
CeYeHu - No yKazaHuaM npunoxexns .

8.1.2 lNpu pacyeTe BHELEHTPEHHO CXaTbIX 3NIEMEHTOB criegyeT Y4uTbiBaTb
BMMsiHWe npormba Ha WX HECyLLylo CMOCOBHOCTb, Kak NpaBwuro, nyTem pacuyeta
KOHCTPYKLUI No fecopMMpoBaHHOM cxeme.

[onyckaeTcs Npov3BOAMTb pacyeT KOHCTPYKUMIA MO HeaedopMUMpoBaHHOM

cxeme, yyuTbiBas npu rmbkocTu 14 BnusHWe npormba anemeHTa Ha ero

NPOYHOCTb MYTEM YMHOXEHUSI Ha4YanbHOrO 3KCLLeHTpUcUTETa Ha Ko3ddpULMeHT
, onpegensiemMblin cornacHo ykaszaHusam 8.1.15.

8.1.3 [Ana xene300eTOHHbIX 3MIEMEHTOB, Y KOTOPbIX MpedernbHoe ycunve no
NPOYHOCTU OKa3bIBAETCA MEHblLe MpeaesibHoro ycurmsi no obpasoBaHUi0 TPELH
(nn.8.2.8-8.2.14.), nrowaab ceveHusi NPoAOIbHON pacTAHYTOM apMaTypbl AOSPKHA
6bITb yBENMYeHa Mo cpaBHeHWo ¢ Tpebyemol U3 pacyeTta no NPOYHOCTU He MeHee
yem Ha 15%, wnm onpegeneHa M3 pacyeta MO MPOYHOCTU Ha AeNcTBue
npeaenbHOro yeunmsi o o6pa3oBaHmio TPELLMH.

Pacyem 1o npoyHocmu HopMaribHbIX cevyeHul rMo rpedesibHbIM yCurnusim



8.1.4 TpepenbHble ycuUnMS B CEYEHUM, HOPManbHOM K MPOAOSIbHOM OCH
3femMeHTa, crieayeT onpeaenaTb UCXoAs U3 CeayoLWMX NPeanochIIoK:

conpoTMBreHne 6eToHa pacTSXKEHUIO NMPUHMMAIOT PaBHbLIM HYIHO;

conpoTvBrieHne GeToHa CxaTuio NpeaCcTaBMsSIeTCS HaNPSHKEHWSIMW, PaBHbIMU

1 paBHOMEpPHO pacnpeaeneHHbIMM Mo CXaTol 30He GETOoHa;

necdopMaumn  (HanpspkeHus) B apmaTtype OnpedensiT B 3aBUMCMMOCTU OT
BbICOTbI CXaTOW 30HbI 6ETOHa;

pacTarvBaioLLyie HanpshkeHUst B apMatype NpuHUMaloT He Goree pacyeTHoro

COMPOTUBIIEHNA PACTAXEHUIO )
cxMMarme HanpsbkeHua B apmartype npuHMMaroT He bonee pacyeTHOro

COMpOTUBIIEHNA CXaTUO

8.1.5 PacuyeT no NpOYHOCTM HOpMarbHbIX CeYeHW crnegyeT Mpov3BOAWTbL B
3aBMCHMOCTMN OT COOTHOLLIEHWSI MEXOY 3HAYEHNEM OTHOCUTENbHON BbICOTbI CXaToN

30HbI 6eToHa , onpeaensieMbliM U3 COOTBETCTBYHOLLMX YCIIOBUIA PaBHOBECHS,

N 3Ha4YeHnem FpaHI/I‘-JHOI;I OTHOCUTESbHOW BbICOThLI CXaTON 30HbI , NIpn KOTOpOM
npeferibHoe COCTOAHME 3JieMeHTa HacTynaeT O4HOBPEMEHHO C OOCTWXeHuem B

paCTﬂHyTOI;I apmaTtype HanpsXeHusa, paBHOro pacHeTHOMYy CONPOTUBIIEHUIO

8.1.6 3HaueHve onpegenstoT no dopmyrne

. 81

rae - OTHOCUTENbHas AedopMaLis PacTSHYTON apMaTypbl MPY HaNPSBKEHMUSIX,

PaBHbIX

; (82)

- OTHOCUTESIbHadA ned)opmauvm cxatoro 6eToHa NpU HaNpPsXXeHUaAX, paBHbIX

, NPYHUMaemasi B COOTBETCTBUM C ykasaHusimu 6.1.20 Npy HENPOLOMKUTENBHOM
[EeViCTBUN Harpy3Kku.

[ns Tsxenoro 6etoHa knaccoB B70-B100 un ans menkosepHuctoro 6eToHa B
yucrnurene copmynsl (8.1) BMecTo 0,8 cneayet npuHumats 0,7.

8.1.7 lMpu pacyeTe BHELEHTPEHHO CXaTblX Xerne30OETOHHbIX 3NIEMEHTOB B
HayarnbHOM SKCLEHTPUCUTETE MPUMOXEHUS NPOAOIBLHOW  CUMbl cnepyet

YYUTBIBATb CryYaiHblii 9KCLLEHTPUCUTET , MPUHUMAEMbI He MEHee:

1/600 ArvHBI  3MeMeHTa WM PacCTosiHUA  MexXdy €ero  CeYeHusMu,
3aKpenneHHbIMU OT CMELLeHUST;

1/30 BbICOTbI CEYEHUS;

10 Mm.
Ons  3reMeHTOB CTaTMYECKM HeomnpedervMbIX  KOHCTPYKUWA — 3HaYeHue
3KCLEHTPUCUTETA  MPOAOSbHOM  CWUMbl  OTHOCUTENIbHO — LieHTpa  TSKECTU

npuBegeHHOro cevYeHus NpyUHUMaKT paBHbIM 3HaYeHWUKD 3KCUEeHTpucuteTa,
NOny4eHHOro U3 CTaTtu4ecKoro pac4yeta, Ho He MeHee

[Ins aneMeHTOB CTaTWYeCcKW OnpeaenMMbIX KOHCTPYKLIUA 3KCLEEHTPUCUTET
NPUHMMAIOT  paBHbIM CyMMe 3KCLEHTPUCUTETOB W3 CTaTU4ecKoro pacuyera
KOHCTPYKLMIA U CIy4aiHoro.

Pacyem u3aubaembix 351eMEHMOo8

8.1.8 PacyeT no NpoyHOCTU CEeYEHUI M3rMOaEMbIX SNEMEHTOB MPOM3BOAAT U3
ycroBusi

, (8.3)

rae - N3rMBaloLLMIN MOMEHT OT BHELLHEN Harpy3ku;
- npeAenbHbIA U3rMbatoLLmMii MOMEHT, KOTOPbIA MOXET GbiTb BOCMPUHAT
CeyeHneM aremMeHTa.
8.1.9 3HaueHune ans n3rmbaemblx 3MEMEHTOB MPSIMOYTOMNbHOTO CEYeHUst

(pucyHok 8.1) npu onpeaenstoT no gopmyne

: (84)

Npn 3TOM BbICOTY CXaTOW 30Hbl  OMpeaenstoT no gopmyne

(8.5)

PucyHok 8.1 - Cxema ycunui u antopa HanpsbkeHuil B cedeHun,
HOPManbHOM K NPoAoNbHON OCY U3rm6aeMoro xerne3o6eTOHHOro



anemeHTa, NpyW ero pacyeTe Mo NPOYHOCTU

PucyHok 8.1 - Cxema ycurnuin U anopa HanpsbhkeHUn B CeYeHUM, HopMaribHOM K
npoaosbHON OcKu M3rMbaemoro xerne3obeToHHOro afemMeHTa, Npu ero pacyere no
NPOYHOCTH

8.1.10 3HayeHne Ans n3rmbaembiX 3NIEMEHTOB, UMEIOLLWX MOSKY B CXaTon

30He (TaBpOBbIe n AByTaBpOBbIE Cel-IeHVIFI), npu onpenenalT B
3aBMCUMOCTM OT NONOXEeHUSA rpaHnL bl CXKaToW 30HbI:

a) ecnv rpaHuLa NpoxoauT B norke (puUcyHok 8.2, a), T.e. cobrogaercst ycrosme
, (86)

3HaveHune onpeaensaoT no 8.1.9 kak AnA NPSMOYrofbHOrO CeYeHus
LUIMPUHON ;
6) ecrm rpaHuua npoxogut B pebpe (pucyHok 8.2, 6), T.e. ycrnosue (8.6) He

cobrnioaaetcs, 3HayeHre onpeaensiloT no opmyre

(8.7)

npu 3TOM BbICOTY CXaTow 30Hbl 6eToHa onpenenarT no dpopmyne

(8.8)

PucyHok 8.2 - NonoxeHue rpaHuLibl CXXaToOW 30HbI B CEYEHUN
n3rn6aemoro xene3o6eTOHHOro anemMeHTa

PucyHok 8.2 - [MonoxeHwe rpaHuLbl CXaToOW 30HbI B CeYeHun u3rmbaemoro
*ene3obeTOHHOro aneMeHTa

8.1.11 BHayeHne , BBOAWMMOE B pacyeT, NPUHMMAIOT 13 YCIOBMSI, YTO LUMPUHA
cBeca Mosku B Kaxaylo CTOPOHy oT pebpa aomkHa ObiTb He Gonee 1/6 nponeta
anemeHTa u He 6onee:

a) nNpy HarmuuMm rnonepeyHbIx pedep unm npu - 1/2* paccTosiHus B
CBETY Mexay NpoAosbHEIMU pebpamu;



6) npy OTCYTCTBUM MonepeyHbIX pedep (Unv Npyu pacCTOSAHUAX MEXOY HUMMK

*

BornbLLKX, YeM PACCTOSIHUS MeXaY NPOoAosbHBEIMU peGpamu) u ;

* MucbmoM MuHcTpost ot 21.01.2019 N 1863-0Ol/08 pasbsicHseTcs creayioLlee:
B nognyHkTax a) u 6) nyHkta 8.1.11 ykasaH 3Hak Tupe. - lNMpumeyaHne narotosutens
6asbl JaHHbIX.

B) NMPY KOHCOIbHbIX CBECAX MOJIKM:
(2] ;
npu ;

npun - CBECbl HE Y4YUTbIBalOT.

8.1.12 lpn pacyeTe NO NPOYHOCTU U3rMBAEMbIX INIEMEHTOB pPEKOMEHAYeTCS

cobniogatb ycrnosme .
B cnyyae, kora No KOHCTPYKTUBHbIM COOGPaXeHWsM WM W3 pacuyeTa no
npeaencHbLIM - COCTOSIHASIM - BTOPOM  Fpynnbl  NAOWAAb  PacTsaHYTOM apmatypbl

npuHsaTa Gonbliei, Yyem 3TO TpebyeTcs AN COBMOAEHMS YCrioBus ,
fonyckaeTcsi npefenbHbI U3rbatoLLmii MOMEHT onpefenaTs No opmynam

(8.4) nnm (8.7), noacTaBnsas B HAX 3HAYEHUS BbICOTbI CXXaTOW 30HbI

8.1.13 lNpy CMMMETPUYHOM apMMPOBaHWK, Korda , 3HaveHve

onpeaenstoT no dopmyne

(8.9)
Ecrmn BbluncnieHHass 6e3 yyeTa cxatoli apmatypbl ( 0) BbicOTa cxaTomn
30Hbl , B hopmyny (8.9) nogcTaBnsioT BMECTO  3HaYeHue

Pacuem B8HEeUEeHMPEeHHO cxXxambIX 3/1leMeHImoe

8.1.14 PacyeT no NpOYHOCTM NPSIMOYrOMbHBIX CEYEHUN BHELLEHTPEHHO CXaTbIX
3/1EMEHTOB NPOV3BOAAT U3 YCIIOBUA

, (8.10)

rae - NpoAoribHasi Cura OT BHELUHEW Harpy3ku;

- paccTosiHMe OT TOYKW MPUIIOKEHUSI MPOLOMLHON CUMbl [0 LeHTpa
TSDKECTU CEYEHUS PaCTSAHYTOW UMM HauMeHee CxaToil (Mpu MOMHOCTLIO CXaToM
CeyeHWn areMeHTa) apMaTypbl, paBHOe

(8.11)

3pechb - KO3(O(PULIMEHT, YYUTBIBAIOLMIA BIMsiHUE NPOAONbHOMO U3rmba
(npornba) anemeHTa Ha ero Hecyllylo CMoCOBHOCTb W onpeaensiemMblil CornacHo
8.1.15.

-no8.1.7.
BbICOTy CXXaToW 30HbI onpenenaroT:

a) npu (pucyHok 8.3) no dopmyne

, (8.12)

6) npun no cdopmyne

(8.13)

PucyHok 8.3 - Cxema ycunui n antopa HanpsiXKeH1Mn B CeYEeHUM,
HOpPMarnbHOM K NPOAONbLHON OCU BHELLIEHTPEHHO C)XXaToro
Xene3o6eTOHHOro anemMeHTa, Npy pacyeTe ero No NPoO4YHOCTH


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

PucyHok 8.3 - Cxema ycurnmin 1 aniopa HanpsbhkeHUn B CeYeHUM, HopMarbHOM K
NpoOJOSbHOW OCU  BHELLEHTPEHHO CXaToro Xene3oGEeTOHHOro 3nemeHTa, npu
pacyeTe ero no NPoYHOCTU

8.1.15  3HaveHne  koacpdmumeHTa npu pacyete KOHCTPYKLMA Mo
HeaedopMMPOBaHHON cxemMe onpeaensioT no dopmyne

, (8.14)

rne - NpoAorbHaa cuna ot BHELLHEWN Harpysku;

- YCOBHas KpuUTUYecKas cuna, onpeaernsiemas no opmyne

(8.15)

3pechb - JKEeCTKOCTb »ere3obeToHHOro 3remMeHTa B npedernbHon Mo
NPOYHOCTU  CTaaww, OnpeaensieMasl COrflaCHO  yKas3aHusM  pacyeTa Mo
nedopmauuam;
- pacyeTHasi ANMHa 3NIeMeHTa, onpeaensiemas corrnacHo 8.1.17.
[onyckaeTcsa 3HayeHne  onpefensaTb no dopmyne

rae - MOAYFM yNpyrocTn 6eToHa v apMaTypbl COOTBETCTBEHHO;

, - MOMEHTbI MHEPLMM Mrolafent cedeHns 6eToHa M BCen MpPoAorbHO
apmaTypbl COOTBETCTBEHHO OTHOCUTENBHO OCU, NMPOXOASALLEH Yepes LIEHTP TAXKECTM
NonepeyHoro CeYeHUst ANEMEeHTa;

0,7;
- KO3(HMLLMEHT, YUUTLIBAIOLLMIA BIMSIHWE ASUTENBbHOCTU AENUCTBUS Harpy3Kku

, HO He boree 2.

34ecb y - MOMEHTbl OTHOCUTENbHO LLeHTpa Havnbornee pacTaHyTOoro unun
HanmMeHee CXaToro (I'Ipl/l LenMKoM CxaToMm cequvwl) CTEepPXHA COOTBETCTBEHHO OT
LEe’CcTBKSA NONHOM Harpysku n ot OEeVCTBUSA NOCTOAHHBIX N AMUTENbHBIX Harpyaok;

- OTHOCUTEeNbHOE 3Ha4YeHWe JSKCUeHTpucuteta HpO,D,OﬂbHOVI CUIbl y

npuHMmaemoe He meHee 0,15 n He Gonee 1,5.

[onyckaeTcsa yMeHbLIaTb 3HaveHue Ko3achdmLMeHTa Cc  y4yeToM
pacnpeneneHuss usrmbatolpmx MOMEHTOB MO AfMHE 3MIEMEHTA, XapakTepa ero
nedopMUpoBaHns Y BIUSIHUS NPOrMBOB Ha 3HayeHve M3rMbatolero MoMeHTa B
pacyeTHOM CeYeHUn NyTem pacyeTa KOHCTPYKLUM KaK ynpyro cUCTeMbI.

8.1.16 PacueT no Nnpo4yHOCTM MPSIMOYrOfbHLIX CEYEHUA BHELLEHTPEHHO CXaTbIX
3/IEMEHTOB C apmaTypoii, PacnofioOXeHHON Y NPOTMBOMOMOXHbLIX B MIOCKOCTM

n3rMba CTOPOH CEYEHMWsl, MpU IKCLLEHTPUCUTETE MPOAOIbHON CUMbl "
MbKkocTU 20 ponyckaeTcsi NPOU3BOANUTb U3 YCIIOBUS

, (8.16)
rae - NpeaenbHoe 3HauYeHne NPOLOMNLHOM CUMlbl, KOTOPYIO MOXET BOCTIPUHATH

3MeMeHT, onpegensiemoe no dopmyrne

(8.17)



3pecb - nnolagb 6€TOHHOro cevyeHus;

- nrowaab Bcew ﬂpO,Cl,OﬂbHOVI apMaTypbl B Ce4eHNn aremMeHTa,;

- KO3(hMUMEHT, NPUHMMAEMbIN NPU ANMTENbHOM AENCTBUM Harpy3ku no
Tabrmue 8.1 B 3aBUCMMOCTWM OT MMOKOCTW 3riemMeHTa; Npu KpaTKOBPEMEHHOM
OeiCTBUN Harpy3ku 3HaYeHUst  onpeaensitoT Mo NMHERHOMY 3aKOHY, NPUHUMas

0,9 npn 10un 0,85 npun 20.

Tabrmua 8.1

Knacc 6etoHa

npu , paBHOM
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 PacyeTHyl0 ANMMHY  BHELIEHTPEHHO CXKaToro arieMeHTa onpeaensitoT Kak
AN 3NIEMEHTOB PaMHOW KOHCTPYKLWUM C y4eToM ee [edhopMUPOBaHHOMO COCTOSHUS
npn Hamboree HeBbLIFOAHOM ANA [AHHOTO 3MeMeHTa PacronoXeHUN Harpysku,
NpVHYMasi BO BHUMaHWeE Heynpyrve aedopmaLum MaTepraros v Harmyme TPeLLUH.

,D,OI'IyCKaeTCﬂ pacyeTHyro OnuHY 3NIeMeHTOB MOCTOAHHOro nonepe4vyHoro
ceyeHunda no anvHe  npu OenicTBumn I'IpO,ElOJ'IbHOVI CuUIbl NPUHUMATb paBHOIZZ

a) AnA 3MeMeHTOB C LUAPHWPHBIM OMMpaHMeM Ha ABYX 10 :
KOHLIax

6) Ans 3NeMEHTOB C >KECTKOW 3afdernkon (MCkrovatoLei -20 :
NMOBOPOT ~ OMOPHOTO ~ CEYEHWs) Ha  OQHOM  KOHUE U
He3aKpenneHHbIM ApYrM KOHLLOM (KOHCOIb)

B) AnA 3NeMeHToB C LWapHUPHbIM HecMellaemMblM onnpaHuemMm Ha O4HOM
KOHLe, a Ha pyroM KOHLe:

C xecTkou (6e3 noBopoTa) 3agenkomn -0,7 :

C nojaTnvMBoW  (JOMycKalole OrpaHUYeHHbI  NOBOPOT) -0,9 :
3apenkon

I') AnA 3N1eMeHTOB C NoAaT/IMBbLIM LLIAPHUPHBLIM onnpaHuem (,qOﬂyCKaIOLueM
OorpaHu4yeHHoe cMmelleHne OI'IOpr) Ha O HOM KOHLe, a Ha [pYroM KOHLie:

C xecTkou (6e3 noBopoTa) 3aaenkomn -15

C noAaTnMBON (C orpaHN4eHHbIM MOBOPOTOM) 3a4emnKomn -2,0

4) ANS 3NEMEHTOB C HECMELLIaEMbIMY 3aeMNKamMmM Ha ABYX KOHLLaX:

»ecTkumm (6e3 nosopoTa) -0,5

noaaTMBbIMM (C OrpaHUYEeHHbIM NOBOPOTOM) -0,8

€) AN 3MEeMEHTOB C OrpaHWYeHHO CMeLlaeMbiMi 3afenkamMy Ha ABYX
KOHLax:

xecTkumm (6e3 nosopoTa) -0,8 :



nogaTiMBbIMM (C OrpaHUYEeHHbIM MOBOPOTOM) -12 .

Pacuem UeHmparsibHO pacmsHymbiX 351eMeHmos

8.1.18 PacyeT no MPOYHOCTU CEYEHWI LIEHTPanbHO PacTSHYTbIX 3MEMEHTOB
cnepgyeT Npou3BOAUTbL U3 YCIIOBUS

(8.18)

roe - NPOAOSbHAaA pacTAarMearolas cuna OT BHELWHUX Harpy3oKk;

- MpeaenbHoe 3HaYeHWe MPOAONbHOM CUMbl, KOTOpOE MOXeT GbiTb
BOCTPUHSATO 371EMEHTOM.

3HaveHve cunbl onpegenstoT no opmyne
, (8.19)

rae - nrowanb ceveHust Bcen I'IpO,ElOJ'IbHOI;I apmatypbl.
Pacuem B8HEeUEeHMpPeHHO pacmsHymbIxX 3/1eMeHImos

8.1.19 PacyeT N0 NPOYHOCTM MPSAMOYrOfbHBIX CEYEHWUA BHELEHTPEHHO
pacTsHyTbIX 3MEMEHTOB credyeT MNPOU3BOAUTL B 3aBUCUMOCTU OT MOMOXEHWUS

npoaornb HOW CWrbl

a) ecrv nNpoforbHas cuna  NpUoXeHa Mexay PaBHOAEUCTBYIOLMMU YCUIWIA
Bapmatype Wu  (pucyHok 8.4, a) - 3 ycnosumn

; (8.20)
, (8.21)
roe n - YCUNNS OT BHELLHUX Harpysok;
n - npeferbHble YCUUs, KOTOPbIE MOXET BOCTIPUHSTE CeYeHue.
Yeunma 7 onpeaensioT no dopmynam
; (8.22)
; (8.23)

6) ecnu npoporbHas cuna npuroxeHa 3a npefenamu pacCTOsIHUS Mexay
paBHOAENCTBYIOLLWIMY YCUMWIA B apMatype 1 (pvcyHok 8.4, 6) - u3 ycrnosusi

(8.20), onpenensisi npeaeribHbIN MOMEHT no coopmyrne
, (8.24)

NP1 9TOM BbICOTY CXXaToW 30Hbl  OMpedensitoT no dopmyrne

(8.25)

PucyHok 8.4 - Cxema ycunui U aniopa HanpsikeHUi B ceYeHuwu,
HOPMaribHOM K NPOAOSIbHON OCU BHELIEHTPEHHO PaCTSHYTOro
Xene3o6eTOHHOro afieMeHTa, NPU pacyeTe ero No NPOYHOCTU NpU
NpPUoXeHUn NPoAoIILHON cUnbl



a - Mexay paBHOAEWICTBYIOLMMI YCUIWA B apmaTtype U ;

6 - 3a Nnpegenamy pacCcTOsHWIA Mexay PaBHOAENCTBYIOLLMMU YCUIMIA B apMaType
7

PucyHok 8.4 - Cxema ycunuii 1 anopa HanpsbkeHUd B CEYEHWM, HOPMarbHOM K
NpoaoSbHON OCU BHELLEHTPEHHO PacTSHYTOro ene3obeTOHHOro anemeHTa, npu

pacyeTe €ro no NPOYHOCTU MPY NPUFOKEHUN MPOAOBHON CUTbI

Ecnm nonyyeHHoe n3 pacdeta no dopmyne (8.25) 3HadeHue , B

dopmyny  (8.24) nogcTaBnsioT , e onpenensitoT  cornacHo
yKkasaHusm 8.1.6.

Pacyem o npo4HOCMU HOPMaribHbIX CEYEeHUU Ha OCHO8€ HeuHeUHoU
deghopmayuoHHol modenu

8.1.20 MMpun pacuyeTe MO NPOYHOCTM ycuima W AedopMauuy B CEYEHUW,
HOpMarbHOM K MPOAONbHOM OCU 3MIEMEHTA, OMPEedesisitoT Ha OCHOBE HEMVHENHON
nedopMaLMOHHOM MOAENN, UCTONb3YHIOLLEN YPaBHEHWNS PaBHOBECKS BHELLHWUX CUI U
BHYTPEHHUX YCUMWIA B CEYEHUM INIEMEHTA, @ TaKXe CrNeAYoLLMX NONOXKEHWI:

pacnpepgeneHne oTHoCUTENbHbIX AedopMaLii 6eToHa u apmaTypbl Mo BbICOTE
CeYeHusi 3reMeHTa MPUHMMAOT MO JMHEWHOMY 3akOHy (rMnoTe3a  MrocKuX
ceyeHun);

CBSI3b MEeXdy OCEBbIMW HanMpPsHKEHUSIMM W OTHOCUTENbHBbIMKU Aecopmaumsimm
6eToHa 1 apmaTypbl NPUHMMAIOT B BUAE AvarpaMm CocTosHUs (AedopMupoBaHns)
6eToHa 1 apmaTypbl;

conpoTvBrieHne GeToHa pacTsHyTOW 30Hbl [JOMYCKAaeTCs He YYWUTbiBaTb,

npuHUMasi npu 0 HanpspkeHus 0. B oThenbHbIX cryyasix (Hanpuvep,
n3rbaemMble U BHELLEHTPEHHO CXaTble GETOHHble KOHCTPYKLMM, B KOTOPbIX HE
[OMyCKaloT TPewyHbl) pacyeT Mo MPOYHOCTU MPOM3BOAST C y4eToM paboThl
pacTsHyToro 6eToHa.

8.1.21 MNepexop OT antopbl HanpshxeHUn B 6eToHe K 0606LLEHHBIM BHYTPEHHUM
YCUMUSIM  OMpefensitoT € MOMOLLUBI0  MPOLEAYPbl  YUCIIEHHOMO WUHTErpUPOBaHUs
HanpsbxeHU No HopMarnbHOMY cedeHuto. [ins 3Toro HopMarbHoOe CedYeHre YCIIoBHO
pasfensioT Ha Masble Y4acTKU: NMpU KOCOM BHELLEHTPEHHOM CXaTuu (PacTsbKeHWN)
M KOCOM M3rbe - Mo BbICOTE W LLMPWHE CEYEHWs); MPU BHELLEHTPEHHOM CxXaTuu
(pacTskeHun) U U3rMbe B NNOCKOCTM OCKM CUMMETPUM MOMEPEYHOTO CEYEHUsI
3neMeHTa - TOMbKO MO0 BbICOTE CeveHusl. HanpskeHus B npegenax MasbiX y4acTKoB
NMPUHUMAIOT PAaBHOMEPHO pacnpeneneHHbIMY (YCpeaHEeHHbIMM).

8.1.22 MNpwn pacyeTe aneMeHTOB C 1CNonb3oBaHWeM AedopMaLMoOHHON Moaenv
NpYHUMALOT:

3HAYEHVS CXMMAIOLLEN NPOAOINBHON CUMbl, @ TaKXKe CHUMAIOLLMX HaMNPsHKeHWA 1
AecopMaLnii ykopodeHusi 6eToHa 1 apmaTypbl CO 3HaKOM "MUHYC";

3Ha4yeHns pacTarvBalolleit NpPoAOSbHOM CUMbl, a TakKe pacTArMBaloLLmX
HanpskeHuii 1 Aedopmaumnii yanMHeHns 6eToHa 1 apMaTypbl CO 3Hakom "nsoc”.

3HaK1 KOOPAMHAT LEHTPOB TSHKECTU apMaTypHbIX CTEPXHeW U BblAeNeHHbIX
y4acTkoB OETOHa, @ TaKke TOYKWM NPUIIOKEHWS NPOAOSIbHON CUMbl NPUHUMAIOT B
COOTBETCTBUM C HA3HAYEHHOW CUCTEMOWN KoopauHaT . B obwem cnyyae
Hayarno KoopauHat aToi cuctembl (Todka O Ha pucyHke 8.5) pacnonaraloT B
NpoV3BOSIbHOM MeCTe B Npeaenax nonepeqyHoro Ce4eHus arneMeHTa.

PucyHok 8.5 - PacuyeTHas cxema HOpMarnbHOro cevyeHusi
)Kene3o6eTOHHOro afieMeHTa



PucyHok 8.5 - PacuyeTHass cxema HOpMarbHOrO CeuveHus >ene3obeToHHOro
anemeHTa

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

YPaBHEHUS1 PaBHOBECUSI BHELLHWX CWUIM WM BHYTPEHHUX YCWUMWA B HOpPManbHOM
CeYeHnn anemeHTa:

; (8.26)
; (8.27)
(8.28)

ypaBHEHUs, Onpepensiloume pacnpepeneHne AedopMauuin Mo  CeYeHUo
arnemeHTa

: (8.29)

(8.30)

3aBUCUMOCTH, CBSI3bIBAIOLLME HAMPsHKEHUS UM OTHOCUTENbHble AedopMaLm
6eToHa 1 apmatypbl

, (8.31)

; (8.32)

B ypaBHeHusix (8.26) - (8.32):

, - u3rvbarlme MOMEHTbl OT BHELUHen Harpy3kn OTHOCUTESTbHO
BblﬁpaHHbIX 1 pacnonaraemblX B npefenax nornepevyHoro ceyeHusa arnemeHTa

KOOPAUHATHbIX OCeit (COOTBETCTBEHHO AEVCTBYIOLMX B MIOCKOCTSX 7
WnM napasnnernsHo UM), onpeaernsemble no gopMyrnam:

(8.33)

(8.34)



30ecb s - n3rmbaroLme MOMEHTbI B COOTBETCTBYHOLMX NJIOCKOCTAX OT
BHELLHeN Harpys3ku, onpenendemMble U3 CTaTU4eCcKoro pacyeta KOHCTPYyKUUK;

- NPOAOIbHAsS CUa OT BHELLHEN Harpysku;

, - paccTOsSHUA OT TOYKM MNPUIONKEHUS MPOAONBLHON CUIbI no
COOTBETCTBYHOLLWX BbIGPaHHbLIX OCEN;

, , , - NNoWaAb, KOOPAMHATbLI LieHTpa TSXKEeCTM -To y4acTka
GeToHa 1 HaNpshXeHMe Ha YPOBHE €ro LIEHTPA TSAXKECTH;

, , , - nrowagb, KOOPAUHATLI LIEHTpa THXKECTU  -TO CTEPXHS
apmaTypbl U HanNpskeHUe B HEM;

- OTHoCUTENbHas AedopMaLins BOMOKHA, PACMONOKEHHOrO Ha nepeceqeHnn
BbIGpaHHbIX ocelt (B Touke 0);

, - KPWMBM3HA MPOAOSLHOM OCM B PacCMaTpUBAEMOM MOMEPEYHOM

CEYEHUM BNIEMEHTA B MIIOCKOCTSIX AENCTBUS M3IMBAIOLLMX MOMEHTOB " ;
- HavarbHbIA MOAYb YNpYrocTn 6eToHa;
- MOAYrb YNpYrocTW  -f0 CTEPXHSI apMaTypsbl;
- KO3(HMLLMEHT YNPYrocTu GETOHA  -rO y4acTka;
- KO3(HMLLMEHT YNPYrOCTH  -FO CTEPXHS apMaTypbi.

KoadhdmumeHThbl " NPYHMMalOT MO COOTBETCTBYIOLMM Auarpammam
cocTosiHUA 6eToHa 1 apmaTypbl, ykazaHHbIM B 6.1.19, 6.2.13.

3HaveHns  KoadhdmLMeHTOB " onpeaensioT Kak COOTHOLLUEHWe
3HaYEHWN HampsbkeHu 1 gedopmauuii  Ans  paccMaTpuBaeMblX — TOYeK
COOTBETCTBYIOLWMX AMarpaMM COCTOSHUS GeToHa W apmaTypbl, MPUHATLIX B

pacyeTe, AeneHHoe Ha MoAyrb ynpyroctu GeToHa 1N apmartypbl (npu
OBYXIMHEWHOW JAuarpaMme COoCTosiHUS GeToHa - Ha npuBedEHHbI  MoAaysb

decopMaumm  cxatoro  6eToHa )- Mpy 3TOM MCMOMb3yOT 3aBUCMMOCTU
"HanpsbkeHve - gedopmaums” (6.5)-(6.9), (6.14) n (6.15) Ha paccmaTpuBaembix
yyacTkax guarpaMmm.

; (8.35)

(8.36)

8.1.24 PacyeT HOpMarbHbIX CeYeHUn Xene3obeTOHHbIX JIEMEHTOB MO
NPOYHOCTU NPOU3BOAST U3 YCITOBMIA:

; (8.37)
, (8.38)
roe - OTHocWTenbHasa Aedopmauus Hanbornee cxaToro BosiokHa 6eToHa B

HOpMarbHOM CeYeHUn afieMeHTa ot [Ee’CTBUS BHELLHEN Harpysku;

- OTHocuTenbHasi Aedopmauusi Hauboree pacTsiHyTOro CTepxHs
apMaTypbl B HOpMaribHOM CEYEHUN 3NIeMEHTa OT AeVCTBUS BHELLHE Harpy3ku;

- npepenbHoe 3HayeHve OTHocuTenbHoM Aedopmaumn GeToHa npu
cXaTuu, NpUHMMaemMoe cornacHo ykasanusm 8.1.30;

- MpenenbHoe 3HayeHue OTHOCUTENbHOM AedopMauun  yaNMHEHUS
apmaTypbl, NpyUHMMaemoe corfnacHo ykasanusm 8.1.30.

8.1.25 [Ins »ene3o0eTOHHbIX 3NIEMEHTOB, Ha KOTOpble AENCTBYIOT nsrmbatome
MOMEHTbI [BYX HanpaBfieHWn u npoporibHas cuna (pucyHok 8.5), aedopmauum

6eToHa 1 apmarypbl B HOpPMasibHOM CEYEHMN NPOV3BOMNLHON CHOPMbI
OnpeaensioT U3 pelleHns cucTembl ypasHeHui (8.39)-(8.41) ¢ mcnonb3oBaHWem
ypaBHeHuin (8.29) un (8.30)

; (8.39)
; (8:40)
(8.41)
YKecTKOCTHbIE XapakTepucTukn ( 1, 2, 3) B cucteme ypaBHeHu (8.39)-

(8.41) onpepenstoT no dropmynam

: (8.42)



: (8.43)

; (8.44)

; (845)

; (8.46)

(8.47)

O603Ha4eHus B chopmynax - cm. 8.1.23.

8.1.26 [na xene3obeTOHHbIX 3MEMEHTOB, Ha KOTOpble [AEeNCTBYHOT TOMNbKO
n3rvbaroLye MOMEHTbI ABYX HanpaBneHui n (kocol n3rmb), B ypaBHEHUN

(8.41) npuHumatoT 0.

8.1.27 [na BHELEHTPEHHO CXaTbiX B MNIIOCKOCTM CUMMETPUM MONEepeYHoOro
ceyveHust ene300eTOHHbIX 3NIEMEHTOB M PACMONIOKEHUN OCU B 9TOWN MIIOCKOCTH

B ypaBHeHusix (8.39)-(8.41) npuHumatoT 0w 0. B atom
Cry4ae ypaBHEHUs paBHOBECUS UMEIOT BUA:

; (8.48)

(8.49)

8.1.28 [Ons wusrmbaemblx B MIIOCKOCTM CUMMETPUM MOMEPEYHOTO CeYeHus
Xene3obeTOHHbIX 3MIEMEHTOB W PacnoSioKeHWs Oocu B 3TOW MMOCKOCTU B

ypaBHeHusax (8.39)-(8.41) npuHumatoT 0, 0, 0. B
3TOM Cllydae ypaBHEHWsI paBHOBECUSI UMEIOT BUA!

; (8.50)

(8.51)

8.1.29 PacyeT no MpOYHOCTM HOPMamnbHbIX CEYEHWU BHELIEHTPEHHO CXaTblX
GETOHHbLIX 3MEMEHTOB MNPW PacMOSIoKEHUM MPOAOMBLHON CXUMaroLLel cunbl B
npegenax nonepeyHoro CevyeHust anemeHTa npousBoasaT u3 ycrosust (8.37)
cormacHo ykasaHwuam 8.1.24-8.1.28, npuHumass B copmynax 8.1.25 pans

onpeaeneHus nrowaas apMaTypbl 0.

[nsa n3rMbaemMbiX 1 BHELLEHTPEHHO CXaTbiX GETOHHbIX 3/IEMEHTOB, B KOTOPbIX
He [OnycKalTCs TPeLyHbl, pacyeT NMpoU3BOAAT C Y4eTOM paboTbl PacTSHYTOro
6eToHa B nonepeyHOM CeYeHWM 3TIEMEHTa U3 YCIoBUS

, (8.52)

roe - OTHocuTenbHasi Aedopmauusi Haubornee pacTsiHYTOrO BOSOKHA
6eToHa B HOpMarnbHOM CeYeHUM 3reMeHTa OT AEeWCTBUS BHELLHEW Harpysku,
onpeaensiemasi cornacHo 8.1.25-8.1.28;

- npefenbHoe 3HaveHwe OTHoCWTenbHOM Aedopmauun GeToHa npu
pacTsKEHUM, NPUHUMAEMOE COrnacHo ykasaHusam 8.1.30.

8.1.30 [pepenbHble 3Ha4YeHWsi OTHOCUTEMbHbLIX Aedopmauuii  H6eToHa

NpYHUMalOT Npy  ABY3HA4YHON 3niope Aedopmaunin (cxatme 1
pacTsbkeHve) B nonepeyHoM ceveHun 6etoHa anemeHTa (M3rmb, BHELLEHTPeHHoe

cXaTtue unu pacTtaxeHue C 6onbLwmmm SKCLleHTpI/ICI/ITeTaMI/I) paBHbIMU
I'Ipvl BHELEHTPEHHOM CXaTun Unn pacTsaXXeHUn 3NeMeHTOoB U pacnpe,qeneHMM B
nonepeyHomMm cevYeHun GeToHa anemeHTa ,qe(bopmau,mm TONMbKO OOHOro 3Haka

npegenbHble 3Ha4eHUA  OTHOCUTESbHbIX ,qe(bopmau,mﬁ O6eToHa
onpegendarldT B 3aBUCUMMOCTU  OT  COOTHOLUEHUA ned)opmauwh 6eToHa Ha

NPOTUBOMNOJIOXKHBIX PAHAX CEeYeHUNsa ariemMeHTa n no doopmynaM:

, (8.53)

, (8.54)



ne , , " - AedopMaLMoHHbIE NapaMeTpbl PacyeTHbIX AuarpaMm
cocTosiHus 6eToHa (6.1.14, 6.1.20, 6.1.22).

MpenenbHble  3HaA4YeHUs  OTHOCUTENbHOM  JedopMauuv  apMaTypbl
MPUHUMAIOT PaBHBIMM:

0,025 - ans apmatypbl ¢ PM3NHECKUM NPEEernioM TEKYHecTH;

0,015 - Ans apmaTypbl C YCIIOBHLIM NPEAESIOM TEKYYECTH.

PacueT no npo4YHOCTM Xene3o6eTOHHbIX 3MeMEeHTOB NpuU AelcTBUK
nomnepeyYHbIX cun

Obuwue rnonoxeHusi

8.1.31 PacuyeT no npoyYyHOCTU >ene3obeTOHHbIX 3MEMEHTOB MNpU AeWCTBUM
nonepeYyHbIX CUN NPOM3BOASAT HA OCHOBE MOAENM HAKITOHHbLIX CEYEHWI.

Mpn pacyeTe NO MoAenM HaKMOHHbIX CEYEHWN AOMkHbl ObiTb obGecneyeHb
NPOYHOCTb 3rieMeHTa Mo Morfoce MeXay HaKMOHHbIMU CEYEHUSMU U HAKITOHHOMY
CeYEeHUI0 Ha AenCcTBME MOMepeYHbIX CUM, a TakXe MPOYHOCTb MO HaKMOHHOMY
CEYEHMI0 Ha AeNCTBNE MOMEHTA.

MpoyHOCTb MO  HAaKIOHHOW MOMoCe  XapakTepu3yeTcs  MakCKMmaribHbIM
3HaYeHVeM MOmnepeyHon Curbl, KOTOPOe MOXeT ObiTb BOCMPUHATO HaKMOHHOW
Nonocon, HaxoAsLencs nog BO3AENCTBUEM CXUMAOLLMX YCUMWIA BAOMb NONOCHI U
pacTarMBaloLLX yCUMMA OT MOMEPEYHON apMaTypbl, NepeceKarowent HaKIoHHYHo
nonocy. Mpn aTom npoyHocTb BeToHa onpedensioT Mo conpoTuBreHuto H6eToHa
OCEBOMY CXaTUIO C Y4YETOM BIMSIHUSI CMOXHOMO HamnpshKEHHOro COCTOSHWSA B
HaKIOHHO noroce.

PacueT no HaknoHHOMy ceyveHuo Ha AecTBue NnonepeyHbIX CUM MPOM3BOASAT
Ha OCHOBE YypaBHEHUS PaBHOBECWS BHELUHUX W BHYTPEHHUX MOMEepeyHbIX cun,
[ENCTBYIOWLMX B HAKITOHHOM CEYEHUW C ANMHOWM MpOoeKuMn  Ha MPOAOSbHYIO OCb
anemeHTa. BHyTpeHHMe nonepeyHble CuMbl BKIKOYAOT MOMEPEYHYo  Cumy,
BOCMPUHUMaEMyt0 6GETOHOM B HAKIIOHHOM CEYEHUM, W TONEepPEeYHYo  CuIy,
BOCMPVHMMAEMyI0 nepecekaroLle HakNMoHHOe CeYeHue MOoMepeyHon apmaTypomn.
Mpn 3TOM nonepeyHble Cwrbl, BOCMPUHMMaeMble 6ETOHOM W nonepevHon
apMaTypon, onpeaensioT No CONpoTUBMEHUSAM GeToHa M nonepeyHon apmaTypbl
PacTSHKEHWIO C YHETOM ANMHBI MPOEKLMN  HAKMOHHOTO CEYEHNS.

PacueT no HaknoHHOMy CeYeHWio Ha [elACTBME MOMEHTa MPOU3BOASAT Ha
OCHOBE YpPaBHEHWS| PaBHOBECUSI MOMEHTOB OT BHELUHWX W BHYTPEHHUX Cun,
NeiCTBYIOLLMX B HAKMOHHOM CEeYeHUM C ASMHON NPOoeKLuMn  Ha NPOAOMbHY0 OCb
anemeHTa. MOMEHTbI OT BHYTPEHHWUX CWM BKIOYAOT MOMEHT, BOCMPUHUMAaEMbIi
nepecekalollen HakroHHOE CeYeHWe MPOAONbHON pPacTsHYTOW apmaTyponr, wu
MOMEHT, BOCMPUHMMAEMbIA MepeceKkalollel HaKMOHHOEe CeYeHne MnornepevHon
apmatypon. lNpn 3TOM MOMEHTbI, BOCMPUHUMAaEMble NPOAOIbHON W nonepeyHon
apmMaTypon, onpefenstoT Mo  COMPOTMBIIEHUAM MPOAOSIbHON U MOnepeyvHon
apMaTypbl PaCcTSXXEHUIO C Y4ETOM AMMHBI MPOEKLUM  HAKITOHHOTO CeYeHust.

Pacyem xene306emoHHbIX 371EMEHMO8 10 [10710Ce MEeXOy HaKIIOHHbIMU
ceyeHusMU

8.1.32 PacuyeT mn3rmbaembix *ene3o0eTOHHbIX 31IEMEHTOB MO GETOHHON nonoce
MEXOY HaKIMOHHbIMU CEYEHUSIMU NPOU3BOASIT U3 YCIIOBUSI

, (8.55)

rae - nonepe4yHasa cuna B HOpMarbHOM Ce4YeHUn SnemMeHTa,

- KO3hMLIMEHT, NPUHUMaEMbIii paBHbIM 0,3.
Pacuyem ene306emOHHbIX 3M1EMEHMOo8 10 HaK/IOHHbIM CEeYeHUsIM Ha
deticmeue rornepeyHbIX cur

8.1.33 PacueT n3rnbaembIX 3N1eMEHTOB MO HAKIIOHHOMY CeYeHuo (pUCcyHok 8.6)
NpoV3BOANAT U3 YCNOBUS:

, (8.56)

rae - rormepevHasi cura B HAKMOHHOM CEYEHUM C ASMHOM MpoekuwM  Ha
NpOAOSbHYID OCb  3MeMeHTa, onpedenseMasl OT BCEX BHELWHWX  Cur,
pacnonoxeHHbIX Mo OfHY CTOPOHY OT pacCMaTpPUBaAEMOrO HaKIIOHHOTO CEYEHNST; MPU
3TOM YuWTbIBAIOT HaubGoree onacHoe 3arpyeHWe B Npeaernax HakIoHHOro
ceyeHust;

- nonepeyHas cuna, BocnpuHnmMmaemas 6eTOHOM B HAKITOHHOM CeYeHuu;

- nonepeyHas cwna, BOCNPUHUMaeMasi MONepeyHon apmatypon B
HaKIMOHHOM CeYeHUN.

PucyHok 8.6 - Cxema ycunui npu pacyeTte Xene3ob6eTOHHbIX
3M1eMeHTOB MO HaKMOHHOMY Ce4YeHUIo Ha AeCTBUE NonepeYHbIX Cun



PucyHok 8.6 - Cxema ycunmin mpu pacyeTe Xerne3o6eTOHHbIX 3NeMEeHTOB Mo
HaKMOHHOMY CEeYeHMIo Ha AeNCTBUE NOMEPEYHbIX CUI

MonepeyHyto cuny onpefensioT no ¢opmyre

(8.57)

HO NpuHMMaIOT He Bonee 1 He MeHee ;
- K03PPMLIMEHT, NPUHMMaEMBIN paBHbIM 1,5.
Ycunue ONs NonepeyHon apmaTtypbl, HOPManbHOM K MPOLOMbHON OCKU
afemMeHTa, onpeaenstoT no dopmyne

(8.58)

rae - KO3(hPMLINEHT, NPUHUMaeMbIV paBHbIM 0,75;

- ycunme B nonepequVl apMaTtype Ha eauHUUy ANMHbI 3N1eMeHTa, paBHoe

(8.59)

Pacuet npou3BOoOAT AN pAda  pacnofiokeHHbIX no  ANvMHe  3rieMeHTa
HaKIOHHbIX CeYeHu npu Havnboree onacHow AnvHe NpOoeKL NN HaKIMOHHOIo cevyeHns

. Mpw atom gnvHy npoekuun B chopmyne (8.58) npuHmumatoT He meHee 1,0

He Gonee 2,0

[onyckaeTcs NpoM3BOAWTbL pacyeT HaKIIOHHbIX CEYeHWl, He paccmaTtpuBas
HaKMOHHblE CeYeHUs MpW ornpeaeneHun NonepeyHon Cunbl OT BHELUHEN Harpysku,
13 ycrosust

(8.60)
rae - nonepe4yHasa cuna B HopMalribHOM ce4YeHun ot BHeLLHEN Harpysku;
(8.61)

(8.62)

IMpu pacnonoXeHn HOPManbHOTO CeYeHMs:, B KOTOPOM Y4YUTbIBAIOT NOMNepeyHyo
cuny , BONM3u onopbl Ha pacCcTosiHUM ~ MeHee pacyeT u3 ycnosus (8.60)
Npon3BOAST YMHOXast 3HayeHus , onpepensiemble no dopmyne (8.61), Ha

Ko3dpMLMEHT,  paBHbIN , HO TMPUHMMAIOT 3HaYeHve He Gonee

IMpu pacnonoXeHn HOPMANbHOTO CEYEHVs!, B KOTOPOM YYUTHIBAIOT MOMNEepeYHyo

Cuny , Ha paccTosHAU MeHee pacuet 13 ycnosus (8.60) npousBogsT,
YMHOXasi 3HayeHue , onpeaensiemoe no dopmyne (8.62), Ha koadxpuLmeHT,
paBHbIV

MonepeyHyto apMaTypy yUUTbLIBAKOT B pacyeTe, ecnm cobniogaeTcs ycrnosve

MOXHO y4MTbIBaTb NONEPEYHyYo apMaTypy ¥ Npy HEBLINOMHEHUU 3TOFO YCMOBWS,
ecnv B ycrosuu (8.56) npuHumaTb



War nonepequﬁ apmatypsbl, y‘-WITbIBaeMOVI B pacuyeTte, [OMmKeH ObITb He

Gornblue 3HaYeHnst

Mpn oTcyTCTBUM NOMepeyHOn apmaTypbl WNM HapyLUeHUW yKa3aHHbIX BbllLe
TpeboBaHui, a Takxe npuBefeHHbIX B 10.3 KOHCTPYKTUBHbLIX TpebGoBaHui pacyeT

npoun3soaaT u3 ycrnosuin (8.56) mm (8.60), npuHumas ycunms nm
PaBHbIMU HyTIO.

MonepeyHass apmaTypa [oOIpkKHa OTBEYaTb KOHCTPYKTVBHbIM TpeboBaHMsM,
npueegeHHbIM B 10.3.

8.1.34 BrimsHne cxvmMalomx M pacTArVBalOWLMX HaMNpshKeHUA Npu pacyeTe no
nonoce Mexay HaKMOHHbIMU CEYEHWSIMM W MO HAaKIIOHHBIM CeYeHusM crepyet

YYUTBIBaTH C MOMOLLLIO KOI(MLUMEHTA  , HA KOTOPbI YMHOXAIOT NpaByio YacTb
ycroewii (8.55), (8.57) unn (8.61).

3HaueHvst koadmumneHTa NPUHUMAIOTCS PaBHbLIMU:

npu ;

1,25
npu ;

npu ;

npn )

roe - CpeaHee cCXxuMawllee HanpsaxeHne B 6eToHe OT BO3QENCTBUS

npoaonbHbLIX CUM, NPUHUMaemMoe NOJOXUTESIbHbIM. Benwley NPUHUMAKT Kak
cpegHee HanpsXeHne B Ce4eHnn anemMeHTa ¢ y4eToM apmMaTtypbl.

- CpeaHee pacTdarMBalollee HanpsxeHue B 6eToHe oT BO3EeNCTBUA
NPOAO0SIbHbIX CUI, NPUHMMaeMOoe MNOoNOXUTENbHbIM.

BenuuuHbl n NPUHUMAKT KaK cpedHWe HanpsaXeHnsa B CeYeHuax

anemMeHToB. [lonyckaeTcsl BENUYUHbI " onpenensaTtb 6e3 yyeta apmartypbl
npv coaepXaHnn NpoAorbHo apmaTypbl He 6onee 3%.

Pacuyem xene306emMOHHbIX 371EMEHMOo8 [0 HAaK/IOHHbIM CEeYEHUsIM  Ha
delicmeue MOMeHMo8

(N3meHeHHas pegakums, Mam. N 2).

8.1.35 PacyeT enes3obEeTOHHbIX 3MEMEHTOB MO HAKMOHHBIM CEYeHUsIM Ha
NeiicTB1E MOMEHTOB (PUCYHOK 8.7) NPOM3BOASAT U3 YCroBUS

, (8.63)

roe - MOMEHT B HaKSIOHHOM CEYEHUM C ASIMHON MPOEKUMM  Ha MPOLOMbHYO
OCb 3NEeMEeHTa, onpefensemMblii OT BCEX BHELUHWX CWM, PacrONOXEHHbIX MO OAHY
CTOPOHY OT paccMaTpyBaeMOoro HaKIIOHHOTO CEeYEeHMUsl, OTHOCUTENbHO KOHLa
HaKMOHHOTO  ceyeHust (Touka 0), MNPOTMBOMONIOXHOMO KOHLY, Y KOTOPOro
pacrionaraetcsi  npoBepsieMasi  NpOAOrbHasi — apmaTypa,  WCMbITbIBAKOLIAS
pacTskeHMe OT MOMEHTA B HaKIIOHHOM CEYEHMM; MpU 3TOM YYWUTbIBAOT Hauboree
ornacHoe 3arpyxxeHue B npeaernax HakMoHHOro CeveHus;

- MOMEHT, BOCMPWHUMAEMbI MPOAONLHOM apMaTypon, nepecekaroLleit
HaKMOHHOE CeYeHWe, OTHOCUTENBHO MPOTMBOMONIOXKHOMO KOHL@  HaKIOHHOMO
ceyeHus (Touka 0);

- MOMEHT, BOCMPWHMMAaEMbI NONepeYHon apMaTypon, nepecekatoLlen
HaKIMOHHOE CeYeHWe, OTHOCUTENbHO MPOTMBOMOMOXHOMO KOHL@  HAaKIOHHOMo
ceyeHus (Touka 0).

PucyHok 8.7 - Cxema ycunui npu pacueTe xene3o6eTOHHbIX
3NeMeHTOB MO HaKNMOHHOMY Ce4YeHUI0 Ha AeCTBME MOMEHTOB
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PucyHok 8.7 - Cxema ycunmin mpu pacyeTe xerne3o6eTOHHbIX 3IeMEHTOB Mo
HaKIMOHHOMY CeYeHUIo Ha AeliCTB1E MOMEHTOB

MomeHT onpeaensioT no gopmyrne
: (8.64)

rae - ycurme B NPOAOSbHOW pacTsHyTOW apmaType, NMpyHMMaemMoe paBHbIM
, @ B 30He aHkepoBkM onpeaensemoe cornacHo 10.3.21-10.3.28;
- N1Ie40 BHYTPEHHEN Napbl CUM; JONYCKaeTCs NPUHUMaTh

MomeHT AN nonepeyHon apmatypbl, HOPMarnbHON K MPOAOSIbHON OCKU
anemMeHTa, onpeaenstoT no dopmyrne

, (8.65)

rae - yCUne B NonepeYHoii apMaTtype, NPUHAMAEMOE PaBHbIM ;
- onpegenstoT no dopmyre (8.59), a  NpuHUMaloT B npegenax ot

0o .
PacueT npovsBoAAT ANA HAKMOHHbIX CEYEHWI, PacMOSIOKEHHbIX MO AfMHE
3MeMeHTa Ha ero KOHLeBbIX y4acTKax 1 B MecTax obpbiBa NpofosbHOM apMaTypel,

npn Hanboree onacHom anvMHe npoeKuun HaKNMoOHHOro ceveHns , anmeaeMOM B
YKa3aHHbIX BblLLE Npeaernax.
D,OI'IyCKaeTCﬂ npousBOAnTb pacyeT HaKIOHHbIX ceyeHnn, npuHMUMasa B ycrioBuun

(8.63) MmomeHT B HaKIOHHOM CeYeHUW Mpu AMVHE NPOEKLMN  Ha NPOLOMbHYO

OCb 3f1ieMeHTa, paBHoW , @ MOMEHT - paBHbIM .

PacyeT no nNpPoO4YHOCTM Kerne306eTOHHLIX 3NIeMEHTOB Npu AeWCTBUM
KPYTALUMX MOMEHTOB

Obuwue nonoxeHusi

8.1.36 PacyeT no MpoOYHOCTU >Kene30OETOHHbIX 3IEMEHTOB MPSIMOYrOSlbHOTO
NnonepeYHoro CeYeHust Ha AencTBre KPYTALWMX MOMEHTOB MPOM3BOAST Ha OCHOBE
MOZEeNM NPOCTPaHCTBEHHbLIX CEYEHWIA.

Mpu pacueTe No MoZdenMm NPOCTPaHCTBEHHbIX CEYEeHWi paccmaTpuBatoT
ceyeHusl, 06pasoBaHHble HAKIIOHHBIMU OTPE3Kamu NPsSIMbIX, CreaylowMn o Tpem
pPacTSHYTbIM FpaHsiM 3NIeMEeHTa, U 3aMblKaloLWLMM OTPE3KOM MPSIMON MO YeTBepTon
CXaTow rpaHu ariemMeHTa.

PacyeT xenes3obeToHHbIX 3MEeMEHTOB Ha [OEeWCTBUE KPYTALWMX MOMEHTOB
NPOM3BOASIT NO MPOYHOCTM INIEMEHTA MEXAY NPOCTPAHCTBEHHLIMU CEYEHUSIMU U MO
NPOYHOCTU NMPOCTPAHCTBEHHbBIX CEYEHUI.

MpoyHocTe No  ©eToHy  Mexay  MPOCTPAHCTBEHHbIMM — CEYEHUSAMMU
XapakTepusyeTcsi MakcumMarbHbIM 3HayeHneM KpyTSLLEro MOMEHTa,
onpefensiemblM MO COMPOTMBIIEHNIO 6GeToHa OCEBOMY CXaTuld C  Y4eToM
HanpsKeHHOTo COCTOsIHWSA B 6ETOHe Mexay NPOCTPaHCTBEHHLIMU CEYEHUSIMU.

PacyeT no npocTpaHCTBEHHBbIM CEYEHUSIM MPOU3BOASAT Ha OCHOBE ypaBHEHUI
PaBHOBECUSI BCEX BHYTPEHHUX U BHELLHUX CUI OTHOCUTENBHO OCW, PACMONOXEHHOM
B LEHTPE CXATON 30Hbl MPOCTPAHCTBEHHOrO CeYeHusi aremMeHTa. BHyTpeHHue
MOMEHTbI BKIOYaOT MOMEHT, BOCMPWHMMAaEMbI apmaTypon, crieqytoLllen BAOSMb
OCM 3rieMeHTa, 1 apMaTypoWi, CrieaytoLLelt nonepek ocx anemMeHTa, nepecekatoLLei
NPOCTPaHCTBEHHOE  CEeYeHWe U pacriofioKeHHOW B pacTsHYTOM  30He
NPOCTPaHCTBEHHOrO CEYEHUsI U 'y PacTAHYTOW rpaHu drieMeHTa, NPOoTUBOMOMOXHON
CXaToN 30He NPOCTPAHCTBEHHOMO ceveHus. MNpu 3TOM ycunusi, BOCTIpUHUMaeMble
apmaTypol,  onpefensioT  COOTBETCTBMIO MO PaCYETHbIM  3HAYeHWUsM
COMNPOTVBIEHUSI PACTSHKEHWUIO NMPOAOIBHON M NONepeYHon apMaTypbl.

Mpu pacuyete paccMaTpuBalOT BCE MOSIOXKEHUS] NPOCTPAHCTBEHHOMO CEYeHWs,
NPUHMMasi CXaTylo 30HY MPOCTPAHCTBEHHOTO CEYEHUst Yy HWxHel, GokoBoWh 1
BepXHel rpaHeit anemeHTa.

PacyeTt Ha coBMecTHoe AelCTBIE KPYTALLMX U U3rMGatoLLmx MOMEHTOB, a Takxe
KPYTALMX MOMEHTOB W MOMEPEYHbIX CUM MPOU3BOAAT UCXOQ4s W3 ypaBHEHUN
B3aVIMOLENCTBYS MeXay COOTBETCTBYIOLLMMU CUITOBLIMM (hakTopamu.

Pacuem Ha delicmeue Kpymsiue2o MomeHma

8.1.37 Pacyer N0 nNPOYHOCTM 3feMeHTa Mexdy MpPOCTPaHCTBEHHbIMU
CeYeHNAMN NPON3BOAAT M3 YCOBUS

, (8.66)



roe - KPYTSILWMA MOMEHT OT BHELHWX Harpy3ok B HOPMarbHOM CeYeHuu
aneMeHTa;

N - MEHbLUMI 1 BOMbLLMIA pasMepbl COOTBETCTBEHHO MOMEPEYHOMO CeYeHVs
aneMeHTa.

8.1.38 PacuyeT no MpOYHOCTN MPOCTPAHCTBEHHbLIX CEYEHWI MNPOU3BOASAT U3
ycnosus (pucyHok 8.8)

, (8.67)
rAe - KPYTSILLWIA MOMEHT B MPOCTPAHCTBEHHOM CEYEHUM, ONpeaensieMblii OT BCexX
BHELLHMX CUM, PACMONOXEHHbIX MO OfHY CTOPOHY NPOCTPAHCTBEHHOTO CeYeHNs;

- KPYTSILWMIA MOMEHT, BOCMPUHUMAEMbI apMaTypoli MpOCTPaHCTBEHHOTO
CEYEHWS!, PACTIONOKEHHOM B TMOMEPEYHOM MO OTHOLLEHMIO K OCU 3nemeHTa
HanpasneHuy;

- KPYTAWMA MOMEHT, BOCMPWHUMAEMbIA apMaTypoi MpPOCTPaHCTBEHHOMO
CEeY€eHUs, pacnoNioXeHHOM B MPOLAONbHOM HarnpaBfeHuu.

PucyHok 8.8 - Cxembl ycunui B NPOCTPaHCTBEHHbIX CEYeHUsIX NpU
pacyeTe Ha AeCTBUE KPYTALLEro MOMEHTa

PucyHok 8.8 - Cxembl ycunuii B MPOCTPAHCTBEHHbIX CEYEHMsIX Npu pacyeTe Ha
OeicTBME KPYTALLEro MOMEHTa

3HayeHne COOTHOLIEHVS MeXay YCUIMAMW B MOMEPeYHoM W MpoJOrbHON
apmaTtype, y4uTbiBaeMoe B ycriosum (8.67), npuBeAeHO Huxe.

KpyTawwmin MomeHT onpeaenstoT no dopmyne

, (8.68)
a KpyTSALLMA MOMEHT - o goopmyrne
, (8.69)
ae - ycunve B apMaType, pacrorioXXeHHOW B MONepeyHoM HarnpasrieHum; 4ns
apmartypbl, HOpManbHON K NPOAOMBLHON OCK deMeHTa, ycunve onpegensoT
no cpopmyne
, (8.70)

- ycunme B aTon apMmaTtype Ha eauHULY ONWHBI 3NIeMeHTa,

, 8.71)



- nrowanb cedYeHna apmartypebl, pacnono»(eHHon B nonepevyHoMm
HanpaslieHUH;

- LLar aTon apmaTypsl;

- ANHa npoekunn pacmHyTon CTOPOHbI NPOCTPAHCTBEHHOIO CeYeHna Ha
npoaonbHYK OCb 3rieMeHTa

. (8.72)

- KO3(PMUMEHT, YYUTLIBAIOLMIA COOTHOLLEHUE pPa3MepoB MOMEpPevHOro
ceyeHus

; (8.73)

- ANVMHa MPOEKUMW CXAaToW CTOPOHblI MPOCTPAHCTBEHHOTO CEYEeHWUs Ha
NPOAOSIEHYI0 OCb 3NIEMEHTA;

- ycunue B NpOAOISibHOM apMaTtype, pacrorioXeHHOW Y paccMaTpuBaeMoi
rpaHu anemeHTa

; (8.74)
- nnowaab cevyeHua I'lpO,ElOJ‘leOI;I apmatypsbl, pacnonox(eHHon y

pacc ManMBaeMOVI rPaHn anemMeHTa,

" - OJVHA CTOPOHbI MOMEPEYHOTO CEYEHWUsI y paccMaTpuBaeMoi
pacTAHyTON fpaHn drieMeHTa M AnMHa APYro CTOPOHbI MOMEpEeYHOro CeveHus
aneMeHTa.

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

€CInv 3Ha4dyeHune BbIXOAUT 3a YKasaHHble npeaernbl, B pacyeTe y4nuTbiBaroT

Takoe KOMMYecTBO apmatypbl (MPOAOMbHOM WM MOMepeYHoi), Mpu KOTOPOM

3Ha4yeHne OKa3blBaeTCH B YKa3aHHbIX npeaenax.

PacueT npousBoasaT Ans psiaa NPOCTPaHCTBEHHbIX CEYEHWI, PacmoNOXeHHbIX
no AnvHe 3neMeHTa, Npy HamGornee onacHoi AMHE NPOEKLMM NPOCTPaHCTBEHHOMO

CEYEHUs1  Ha MPOAONbHYI0 OCb drieMeHTa. Mpn 3TOM 3HA4YEHe  MPUHUMAIOT He

Gonee 1 He Bornee

[onyckaeTca pacyeT Ha [OeWCTBME KPYTALIEro MOMEHTa MPOW3BOAWUTb, HE
paccmaTpuBasi MPOCTPAHCTBEHHbIE CEYEHUst MNpW  OnpefdeneHuy  KpyTSLIero
MOMEHTa OT BHELLHE Harpy3ku, 13 yCrioBus

: (8.75)

rae - prTFILLMVI MOMEHT B HOpMalibHOM Ce4YeHUnN NeMeHTa,

- KPYTSLWMIA MOMEHT, BOCMPUHUMAEMbIi apMaTypol, pacnonoXeHHOW Yy
paccmaTtpuBaemMol  paHM  dnemMeHTa B MOMEPeYHOM  HampasneHun, 1
onpeaensieMbivi No gopmyne

; (8.76)

- KPYTALWMA MOMEHT, BOCMPUHUMAaEMbIA MPOAOSILHOM apMaTypon,
pacrnoroxeHHOW Yy paccMaTpuMBaeMOW rpaHu 3neMeHTa, U onpenensemblii no
copmyne

(8.77)

CooTHOLLEHWE NPMHUMAIOT B YKa3aHHbIX Bbllle npeaenax.

Pacuet npousBogaT Onst psga HopmasrbHbIX CEYEHUA, PachONOXEHHbIX Mo
ONMHE 3nemMeHTa, ANns apMaTypbl, pPacrofiOKEHHON Y KaXaoW paccmaTpuBaemMon
rpaHu afieMeHTa.

Mpy OencTBUMM KPYTALWMX MOMEHTOB crieayeT cobniofaTtb KOHCTPYKTUBHbIE
TpeboBaHusi, NpvBeaeHHble B 10.3.

Pacuem Ha coemecmHoe Oelicmeue Kpymsiuje2o U usaubarouje2o MoMEHMo8

8.1.39 PacuyeT no nNPOYHOCTM 3MNEMeHTa Mexagy MpPOCTPaHCTBEHHbLIMM
ceyeHnsIMM Npon3BoaAT cornacHo 8.1.36.

8.1.40 PacyeT no MNpOYHOCTU MPOCTPAHCTBEHHOIO CEYEHUs! MPOU3BOAAT U3
ycrnoBusi

, (8.78)



TAe - KPYTALLMIA MOMEHT OT BHELLHEN Harpy3ku B MPOCTPaHCTBEHHOM CEYEHUM;

- NpeAernbHbIi KPYTALWMA MOMEHT, BOCMPUHUMAEMbIV NMPOCTPaHCTBEHHBIM
ceyeHvem;
- N3rMBatoLLMIn MOMEHT OT BHELLHEN Harpy3ku B HOPMaribHOM CeYeHNu;

- npepenbHbii M3rMbaroLmini- MOMEHT, BOCMPUHUMAEMbIA HOpMaribHbIM
CceyeHneM.

Mpn pacueTe Ha COBMECTHOE AENCTBME KPYTSALLIEro 1N M3rvbaroLero MoOMeHToB
paccmaTpuBaloT  MPOCTPAaHCTBEHHOE CeYeHUe C  pacTsHYyTOW  apmaTypoid,
pacnosioxXeHHOW y rpaHu, pacTsiHyTOW OT M3rMbalolero MOMeHTa, T.e. Y rpaHu,
HOpMarnbHOM K NIIOCKOCTY AeCTBUSI U3rmbatoLLero MoMeHTa.

KpyTauwmin - MomeHT OT BHELLUHe Harpy3ku onpeaensioT B HOpMarbHOM
CeYeHun, pacnosioKEHHOM B CeEpeauHe OSMHbI NPOeKLnm BAOMb NPOAOIbHON
ocu 3neMeHTa. B 3TOM e HOpmarbHOM CeYeHuu OnpeaensioT usrmbatoLmii
MOMEHT OT BHELLHEe Harpy3ku.

MpenenbHbIn  KPYTAWMA  MOMEHT onpegenstoT cormacHo 8.1.37 wu

NPUHMMalOT paBHbIM NpaBoV 4YacTn ycrosus (8.67) (paBHbIM ) Ans
paccmaTpuBaemoro NPOCTPaHCTBEHHOMO CeYeHusI.

MpenenbHbli n3rméatrowpin MOMEHT onpegensioT cornacHo 8.1.9.
[onyckaeTca Ans onpegerneHns KpyTswmx MOMEHTOB WUCMOMb30BaTh YyCrioBue

(8.75). B atom cnyyae KpyTaWMA MOMEHT N um3rvbarowmin - MOMEHT
onpenensioT B HOpMarbHbIX CEYEHUsIX Mo AnWHe anemeHTa. B paccmarpriBaemom
HOpPMarbHOM CEYEHUN NPEAENbHBIN KPYTSALLMIA MOMEHT MPUHUMAKOT PaBHbIM NPaBoii

yacTu ycrnosus (8.75)

MpenenbHbI n3rmbatowpin MOMEHT onpeaensioT A4S TOro e HopMarnbHOro
ceyeHus], kak GblIno ykasaHo BbiLLE.

Mpy COBMECTHOM AEUCTBUM KPYTALMX M U3MMOaKOLLMX MOMEHTOB crieayeT
cobrnogaTte pacyeTHble U KOHCTPYKTVBHblE TpeboBaHus, npvBeneHHbie B 10.3 u
8.1.38.

Pacyem Ha cosemecmHoe Oelicmeue Kpymsiue2o MoMeHma U rnornepeqHol
cunbl

8.1.41 PacyeT nO NPOYHOCTM 3remMeHTa Mexay MpPOCTPaHCTBEHHbIMU
CeYeHUsIMIU NPOU3BOAST U3 YCIOBUS

, (8.79)

rae - prTﬂLLMI;I MOMEHT OT BHELLHeN Harpysku B HOpMarnbHOM CeYveHunn;

- npedenbHbIN KPYTALWMN MOMEHT, BOCTPUHUMAEMbIN 3MEMEHTOM Mexay
NPOCTPaHCTBEHHLIMU CEYEHUAMMN U NPUHUMAEMbI PaBHLIM NPABOM YacTu YCroBus
(8.66);

- nonepe4yHasa cuna ot BHELLHeN Harpy3ku B TOM e HopMarbHOM CeYeHUU;

- npepenbHas nonepevHas cwna, BOCMpWHMMaemas OeTOHOM Mexay
HaKIOHHBIMU CEYEHVSIMUN U MPUHMMaeMasi PaBHOWM NpaBoy YacTu ycrosus (8.55).



8.1.42 Pac4yeT NoO MPOYHOCTM MPOCTPAHCTBEHHOTO CEYEeHWUs MPOU3BOAAT U3
ycrnoeusi (8.79), B KOTOPOM NPUHUMALOT Criedytope BerMUnHbI:
- KPYTSALLMIA MOMEHT OT BHELLHEN Harpy3ku B NPOCTPaHCTBEHHOM CeYeHUM;

- npe,qeanan prTﬂLLl,I/Iﬁ MOMEHT, BOCI'IpI/IHMMaeMbII;I NPOCTPaHCTBEHHbIM
ceyeHnewm;

- nonepe4yHaa cuna B HAKNOHHOM ceYeHuun;

- NpeferbHas nonepeyHasi cuna, BOCNpYHUMaemasi HakIloHHbIM CEeYeHUeM.
Mpy pacyeTe Ha COBMECTHOE AEUCTBME KPYTSLLUErO MOMEHTa W MonepeqHomn
CUMbl paccMaTpuBaloT MPOCTPAHCTBEHHOE CEeYeHWe C PacTAHYTOW apMaTypon,
pPacnonoXeHHOW y OO4HOW U3 rpaHen, pacTAHYTON OT NONEPEYHON CUMbl, T.€. Y rPaHu,
napannenbHoW NIIOCKOCTY AeCTBUSI MONEPEYHON CUTbI.
KpyTaumii - MoMeHT OT BHELUHe Harpy3ku onpeaensioT B HOpMarbHOM
CeyeHUn, pacrnorioKeHHOM B CepeauHe  AnvHbl BAOMNb NPOAONbHOW  OcK

aneMeHTa. B TOM e HOpMarnbHOM CeYeHWM OMpenensioT NonepeyHyo cuny ot
BHELLHEN HarpysKku.

MpenenbHbIn  KPYTALWMA ~ MOMEHT onpegenstoT cornmacHo 8.1.38 wu

NPUHMMalOT paBHbIM NpaBo 4YacTu ycrosus (8.67) (paBHbIM ) Ans
paccMaTpyBaeMoro NpOCTPaHCTBEHHOTO CEYEHUS.

MpenenbHylo  nonepeyHylo  cuny onpegenaT cormacHo 8.1.33 mu
NPUHMMaIOT paBHOM MpaBol YacTu ycrosusi (8.56). Mpu 3TOM cepeauHy AnMvHbI
NPOEKLMN HAKMOHHOrO CEYEHWs Ha MPOAONbHYI OCb 3MeMeHTa pacnonaraioT B
HOPMarnbHOM CEYEHUM, NPOXOASLIEM Yepe3 CepeAuHy ASMHbl - MPOEKLUn
NPOCTPaHCTBEHHOTO CEYEHUS Ha NMPOAONBHYIO OCb 3MeMEHTa.

[lonyckaeTcs ANA onpeaeneHnst KpyTAWMX MOMEHTOB MCMOMNb30BaTh YCIoBUE
(8.75), a ans onpepeneHust nonepeyHbix cun - ycrnosue (8.60). B atom cnyvae

KPYTALMA  MOMEHT N TOMEPEYHyo cuiy OT BHELLHEN Harpy3ku
onpeaensioT B HOpMaribHbIX CEYEHUsIX MO AnMvHe arnemeHTa. B paccmarprisaemom

HOpPMarnbHOM CeYeHUM NpenenbHbIN KPYTSLWMA MOMEHT MPUHUMAIOT PaBHbLIM

npaeoii yactu ycnosusi (8.75) (paBHbIM ), @ npeaenbHylo MonepeyHyto
cuny B TOM >X€ HOpPMaribHOM CEYEHWW MPUHMMAIOT PaBHOM NPaBON 4acTu
ycnosus (8.60) (paBHomn ).

Mpn COBMECTHOM OeNCTBUM KPYTSLLWX MOMEHTOB W MOMEpeYHbIX CUl crieqyet
cobniofatb pacyeTHble U KOHCTPYKTMBHbIE TpeboBaHus, npuBeaeHHble B 10.3.
PacueTxene306eTOHHbIX 3M1IeMEHTOB Ha MeCTHOe Cxatne

8.1.43 PacueT xene3obeTOHHbIX 3NIEMEHTOB Ha MECTHOe cxaTue (CcMsTve)
npou3BOAAT NpU LENACTBUM CXUMAIOLLEN CUMbl, NPUIIOXKEHHOW Ha OrpaHUYEHHOW
nnowaaM HopmarnbHO K MOBEPXHOCTW >erne3obeToHHOro arnemeHTta. [Mpu aTom
YYMTBIBAIOT MOBbLILLEHHOE COMPOTUBIIEHWE CxaTuio GeToHa B npepernax rpy3oBoin
nrowaau (Nnowaam cMaTus) 3a cHeT 06 BEMHOMO HanpPsSXKEHHOTO COCTOsIHWS BeToHa
nog rpy3oBOW MIOWRblo, 3aBUCSLLUEE OT PacnofioKEHUs rpy30BOW Mrowaan Ha
NOBEPXHOCTU 3MEMEHTA.

Mpy HanMuMmM KOCBEHHOW apmaTtypbl B 30HE MECTHOTO CXaTWs Y4uUTbIBaKOT
[OMONHUTENbHOE MOBLILLEHWE COMPOTUBMEHUS CxaTuio GeToHa nop rpy3oBou
nnoLaabio 3a CHET COMNPOTUBIIEHNSI KOCBEHHON apMaTypbl.

PacueT anemMeHTOB Ha MECTHOE CXaTWe NPU OTCYTCTBUM KOCBEHHON apMaTypbl
npon3BoaAT cornacHo 8.1.44, a npy HanmMuMmM KOCBEHHOW apmaTypbl - COrMacHo
8.1.45.

8.1.44 PacuyeT anemMeHTOB Ha MeCTHOe CxaTue Mpu OTCYTCTBUM KOCBEHHOMN
apMmaTypbl (pMcyHok 8.9) Npon3BoasT M3 yCroBUs

, (8.80)

rae - MecTHasi CKMAIOLLAs CuMa OT BHELUHE Harpy3Ku;
- NroLaab NPUIOKEHUS! CXMMAIOLLEN CUrbl (MoLwaab CMATHS);

- pacyeTHOe conpoTuBrieHMe BeToHa CXaTuio Npu MECTHOM AeVCTBUK
COXUMAIOLLEN CUMbI;
- k03bdpMLMEHT, NpUHMMaeMblin paBHbIM 1,0 Npyu paBHomepHom 1 0,75 npu
HepaBHOMEPHOM pacnpefeneHny MeCTHON Harpy3ku No nroLaam CMATHS.

3HaueHve onpeaenstoT no dopmyne

, (8.81)

rae - KO3dhdMLUMEHT, onpeaensemMbivi No gopmyne

, (8.82)

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

- MakcumarnbHas pacyeTHas nrowadb, YcTaHaBrMBaemas Mo
creayloLymM npaeumnam:

LLEHTPbI TSHKECTU MIoLagen n CoBMagaioT;
rpaHuLbl pacyeTHO nrowaamn OTCTOSIT OT KaXk@oW CTOPOHbI MrioLiaamn

Ha pacCcToAHUN, paBHOM COOTBETCTBYIOLLEMY pa3Mepy 3TUX CTOPOH (pI/ICyHOK
8.9).



PMCyHOK 8.9 - Cxembl ans pacyeTa afieMeHTOB Ha MeCTHOe CXaTue npu
pacnonoXxeHuun MeCTHOM Harpysku

a - BAanM oT KpaeB 3rieMeHTa; 6 - Mo BCeil LUMpUHe 3NeMEHTa; 8 - y kpasi (Topua)
3/1leMeHTa Mo BCei ero LWMPUHE; & - Ha YITly 3NeMeHTa; O - Y OAHOTO Kpasi AfIeMeHTa;
e - B6/IM3M O HOrO Kpas aneMeHTa.

1 - anemeHT, Ha KOTOprVI ﬂ,eVICTByeT MEeCTHaaA Harpyska; 2 - nnowgab CMATUS

;3 - MakcumarnbHas pacyeTHaa nnowanb ;4 - LEeHTP TAXeCTU
nnowagen n ; 5 - MMHMManbHas 3oHa apMunpoBaHua cetTkamu, npu
KOTOpOI;I KOCBEHHOE apMMpOBaHMe Yy4UTbIBAETCA B pacyeTe

PucyHok 8.9 - Cxembl gns pacyeTa 3NeMEHTOB Ha MECTHOe cxatue npu
pacnonoXeHU MECTHOW Harpy3ku

8.1.45 PacuyeT 23MeMEHTOB Ha MeCTHOe cCxXaTue Mpu HaruyMm KOCBEHHOMN
apmartypbl B BUe CBapHbIX CETOK NPOU3BOAAT U3 YCIOBUS

, (8.83)

roe - NpUBEOEHHOE C Y4EeTOM KOCBEHHOW apMaTypbl B 30HE MECTHOro
CKaTUs pacyeTHOe CONpOTUBIIEHUE GETOHA CxaTUo, onpeaensemoe no dopmyre

(8.84)

3pech - k03adbdpmLMeHT, onpeaensembiii no dopmyrne

; (8.85)

- nrowapdb, 3aKrioYeHHas BHYTPYM KOHTypa CEeTOK KOCBEHHOro
apMMPOBaHUS, CYUTasi MO UX KpPaWHUM CTEPXHSM, W MpuHUMMaemasi B hopmyrne

(8.85) He Goree ;
- pac4eTHOe COMpOTUBIIEHNE PACTSHKEHMIO KOCBEHHOW apMaTypbl;

- KO3(HHMLIMEHT KOCBEHHOTO apMUPOBaHS, ONpeaensiembli o popmyre

: (8.86)

, , - YUCO CTEPXKHEW, NNOWAAb CEYEHUSt U ANMHA CTEPXHS CETKM,
cyuTasn B OCAX KpaHWX CTEPXHEN, B HaNpaBneHm

, ,  -TOXe, B HANpaBfeHum
- Luar ceTok KOCBEHHOMO apMUPOBaHYS.

3HauveHuns , , u npvHUMatoT cornacHo 8.1.44.

3HayeHne MECTHON CXVMalOLLei Cunbl, BOCMPUHUMAEMOe 3feMEHTOM C
KOCBEHHbIM apmmpoBaHneM (npasas 4acTb ycriosus (8.83)), npuHumatoT He 6onee
YABOEHHOTO 3HAYeHUs MECTHOWN CXXVMAIOLLE CUMbl, BOCTIPUHAMAEMOrO 3IEMEHTOM
6e3 KOCBEHHOro apMupoBaHus (npaeasi YacTb ycrosus (8.80)).

KocBeHHOe apmypoBaHve [OSPKHO OTBEYaTb KOHCTPYKTUBHLIM TpeboBaHuaM,
npueegeHHbImM B 10.3.

PacueT xene306eTOHHbIX 311€MEHTOB Ha NpoAaBnuBaHue

Obuwue rnonoxeHusi



8.1.46 PacyeT Ha npogaBnnBaHue MPOM3BOAST AJ1S NIOCKUX >Kene306eTOHHbIX
3M1EMEHTOB (NNWT) NpW AENCTBUM Ha HWUX (HOPMarnbHO K MIIOCKOCTW 3feMeHTa)
MECTHBIX, KOHLIEHTPUPOBAHHO MNPUIIOMKEHHBIX YCUIMIA - COCPEAOTOMEHHBIX CUMbl U
n3rvbaroLLero MoMeHTa.

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

paccTosHWM HOPMaribHO K €ro MpoAOSbHOM OCKM, MO MOBEPXHOCTU KOTOPOTO

[OefCTBYIOT KacaTeNbHble YCUrMsi OT COCPEeAOTOYEHHBIX CUMbl U M3rvbatoLero
MomeHTa (pucyHok 8.10).

PucyHok 8.10 - YcnoBHas moaenb Ans pacyeTa Ha npoAaBnMBaHue

PucyHok 8.10 - YcnoBHas mogernb Ans pacyeta Ha npogaBnmBaHue

,D.el;ICTByIOLLMe KacaTesibHble ycunua no nnowagn pacyeTHoro nonepe4vyHoro
ceYvyeHnda OOIDKHbI ObITb BOCMPUHATDI 6eToHOM C conpoTtueneHnem BeToHa oceBomy

pacTaXeHUo N MonepevHo apmaTypol, PacrofioKeHHONW OT rpy30BOWM
nyowaaKkM Ha paccTosiHm He Gonee N He MeHee , C COMpPOTUBIEHNEM
pacTsHKEHUIO

Mpn noencTeum CcoCpeaoTOYEHHOWM cunbl KacaTterbHble yeunms,
BOCMPUHUMaeMble  GETOHOM UM apMaTypol,  MPUHWMAIOT  PaBHOMEPHO
pacnpefeneHHbIMM MO BCEN NIoWaan pacyeTHOro nornepeyHoro cederus. [Mpu
OeicTBuM  13rnbalollero MOMEHTa  KacaTerbHble  YCUMnWsi, BOCMPUHUMaeMble
6ETOHOM M MOMepeyHon apmaTypoii, MPUHUMAKOT JIMHENHO W3MEHSIIOLLMMUCS MO
OMHE PacyeTHOro MOMepeYHoro CeYeHns B HanpasrieHWn OeVCTBUS MOMEHTa C
MaKCUMarnbHbIMU KacaTenbHbIMWU YCUMUSMW MPOTUBOMOSIOXKHOTO 3HaKa Yy Kpaes
pacyeTHOro NorNepeyYHoOro CeYeHUs B 3TOM HanpaBneHuu.

Pacuer Ha npogaBmmBaHMe npu [ENCTBUM COCPEAOTOMEHHOW CuUmbl WU
OTCYTCTBUM MOMEPEYHON apmaTypbl NPOM3BOAST cornacHo 8.1.47, npu Aencteun
COCPeAOTOMEHHOM CUrbl U HAaNMMYMK NonepeYHon apmaTypsbl - cornacHo 8.1.48, npu
OeiCTBUM  COCPeOTOYEHHbIX CUMbl UM M3rMbalowero MOMEHTa U OTCYTCTBUM
nonepey4Hon apmatypsbl - cornacHo 8.1.49 n npu AencTBUM COCPEAOTOHEHHbIX CUTbI
1 M3rvbaroLLero MOMeHTa 1 Hann4mm nonepeyHor apmaTtypsbl - corracHo 8.1.50.

PacyeTHbI KOHTYP MOMEpPeYHOro CeYeHUst MPUHUMAIOT: NPU PacnoNoXeHUN
nnowaakn nepefayn Harpy3kum BHYTPU MOCKOrO 3MeMeHTa - 3aMKHYTbIM U
pacrnonoxeHHbIM BOKpYr MIoLafKku nepegadn Harpysku (pucyHok 8.1, a, 2), npu
pacnonoxeHuy NIoLaaKun Nnepeaayn Harpy3ku y Kpas Unm yrna nrnockoro anemMeHTa
- B BWOE ABYX BapWaHTOB: 3aMKHYTbIM W PacCrONOXeHHbIM BOKPYr MrowaaKu
nepefayn Harpysku, U He3aMKHYTbIM, CredyloWmM OT KpaeB MIoCKOro 3reMeHTa
(pucyHok  8.11, 6, 8), B 3TOM Clly4ae YYUTbIBAOT HAMMEHbLLYIO HECYLLyO
CrnocobHOCTL  NpU  ABYX BapuaHTax PacnofiokeHUst PacyeTHOro  KOHTypa
nonepeYyHoro CeveHus.

PucyHok 8.11 - Cxema pacuyeTHbIX KOHTYPOB MONEpeYHOro cevyeHus
npu npoaaBnUBaHUU



a - NrowaaKa NPUIoXeHNs Harpyaku BHYTPU MIIOCKOTO 9N1eMeHTa; 6, 8 - TO Xe, Y
Kpasi MyiocKoro 3fieMeHTa; 2 - Mpu KPecTooBpasHOM PacriofioXEHNM MOMNepeyHoN
apmarypel.

1 - NNoWAaAb NPUIOXEHWSI HAarpy3KK; 2 - pacYeTHbIN KOHTYP MOMNEpPeYHOro CeveHuss;
2' - BTOPOW BapuWaHT pPacnofiokeHNs PacyYeTHOTO KOHTYpa; 3 - LEHTP TAXecTn

pacyeTHOro KOHTypa (MEecTo nepeceveHusi ocen N );4 - LEHTp TskecTu
NMowaaKkn MNpUoXeHUs Harpyskm (MecTo nepeceyeHuss ocen mn );5 -
nonepeyYHas apmatypa; 6 - KOHTYp pac4eTHOro nonepeyHoro ceveHns 6e3 yyera B
pacyeTe nonepeyHon apmarypsbl; 7 - rpaHula (kpav) Nnockoro anemMeHTa

PucyHok 8.11 - Cxema pacyeTHbIX KOHTYPOB MOMEPEYHOro CevYeHUs mnpu
npoAaBMBaHun

B cryyae pacnonoxeHvsi 0TBepCcTUss B MIUTe Ha paccTosHUM MeHee 6  oT
yrna unm Kpasi Nriowaakv nepeaayn Harpyakv 4o yrma uiv Kpasi OTBepCTHsi, YacTb
pacyeTHOro KOHTYpa, PacnoyioXeHHast Mexay ABYMsi KacaTerbHbIMU K OTBEPCTUIO,
NPOBEAEHHBIMM U3 LIEHTPa TSHXKECTU MIOLIAAKM Nepefayn Harpysku, B pacyeTe He
YYUTbIBAETCS.

Mpn peicTBuM  MOMeEHTa B MeCTe NPUINOXeHUs COCPeLoTOYEHHOM
Harpy3kv NofoBVHY 3TOro MOMEHTa YUWUTLIBAKOT NMpU pacyeTe Ha NpoAaBnMBaHue, a
ZOPYryto MOSIOBUHY - MPU pacyeTe Mo HopMarbHbIM CEYEHUSM MO LLUMPUHE CEYEHUs,
BKIIIOYAIOLLEN LMPUHY NIOLWAAKM NEepeaayn Harpy3ku 1 BbICOTY CeYEeHUsi NIOCKOro
aneMeHTa no 06e CTOPOHbI OT NOLLAAKM Nepefayun Harpysku.

Mpu OencTBUM COCPEefOTOYEHHbIX MOMEHTOB M CUMbl B YCMOBUSIX MPOYHOCTU
COOTHOLLEHWE MEeXOy [AEWCTBYIOLWMMM COCPEAOTOYEHHbIMM MOMEHTamMu

ydunTbiBaeMbIiMU NMpU NpoaasnMeaHnn, 1 npegenbHbIMU NPUHUMaIOT He 6ornee
NOMNOBMHbLI COOTHOLLEHUA mMexay ,ﬂeVICTByIOLLMM COCpefoTOYEeHHbIM ycunmem n

npeaernbHbIM

Mpn pacronioXeHn COCPEAOTOMEHHON CUIbl BHELEHTPEHHO OTHOCUTENBHO
LeHTpa TSDKECTM KOHTYpa pPacYeTHOrO MOMEpeYHOro CeyveHusl  3HauveHust
M3rMbatoLLMX COCPEefOTOYEHHbIX MOMEHTOB OT BHELLHEN Harpy3ku Onpefensior c
YY4ETOM  [OOMOSNHUTENBHOTO ~ MOMEHTA  OT  BHELEHTPEHHOTO  MPUITOXEHUs
COCPeOTOYEHHOW CUMbl OTHOCUTENBHO LIEHTPA TSHKECTU KOHTypa pacyeTHoro
NoMNepeYHoro CeYeHnsi C NonoXUTENbHbIM UM 0BPATHLIM 3HAKOM MO OTHOLLIEHMIO K
MOMEHTaM B KOJIOHHE.

Pacyem anemeHmos Ha npodaesnusaHue npu Odelicmeuu cocpedomoYeHHoU
curbl

8.1.47 Pacuet anemeHTOB 6€3 nonepeyHoii apMaTypbl Ha NPoAaBMBaHWe Mpu
OeliCTBUN COCPeOTO4EHHOW CUMbl MPOV3BOASAT U3 YCIOBUS

, (8.87)

rae - coCpenoTo4YeHHada cuna ot BHELLHEN Harpysku;
- npeaenbHoe ycunue, BocnpuHuMaemoe 6eToHOM.

Ycunue onpegenstoT no dopmyrne



(8.88)

roe - nowadb pacyeTHOro nonepevyHoro ceYyeHusa, pPacnosioXeHHOro Ha
paccToAaHuUn OT rpaHunubl Nnowaan npunoXxeHna COCpe,D,OTOHeHHOVI CuUnbl

C pabouyeii BbICOTON ceveHnst  (pucyHok 8.12).

PucyHok 8.12 - Cxema Ans pacyeTa xene3o6eToHHbIX 3/ieMEHTOB 6e3
nonepeyvyHon apMaTypbl Ha NpoAaBnMBaHue

1 - pacyeTHOE NnonepeyHoe CeYeHe; 2 - KOHTYP PacyeTHOrO NornepeyHoro CeYeHust;
3 - KOHTYp NroLLAAKM NPUINOXKEHNS HAarpy3Kku

PucyHok 8.12 - Cxema ans pacyerta »xene3obeToHHbIX aneMeHToB 6e3 nonepeyHomn
apmarTypbl Ha NpoAaBnMBaHue

Mrnowanb onpeaenstoT no dopmyne

(8.89)
rae - NepuMeTp KOHTYpa pacHeTHOro nonepeyHoro Ce4eHns;
- npuseneHHasa pa6oqaﬂ BbICOTa ceveHus y

34echb " - paboyasi BbicOTa CeueHWsi AN MPOAOIbHOM apMaTtypbl,
pacnoroxeHHON B HanpaBreHum ocen "

8.1.48 PacueT aneMeHTOB C MOMEpPeYHO apmMaTypoVi Ha MpogaBrMBaHue Mnpu
OEeNCTBUN COCPEAOTOYEHHON CUTbl (pUCYHOK 8.13) NpousBoAsT U3 ycroBust

, (8.90)



rae - npejerbHoe ycunue, BocnpuHMMaemoe nonepequVl apmaTypoﬁl npu
npogasiMBaHUK;

- npegenbHoe ycurve, BOCMpUHMMaeMoe GETOHOM, ornpeaenseMoe
cornacHo 8.1.47.

Ycunue , BOCMPUHMMAaeMOe MomnepeyHo apmaTypolr, HOpMarnbHOW K
npoJofibHON OCK 3fieMeHTa W PacrorioKEeHHOW PaBHOMEPHO BAOMb KOHTypa
pacyeTHOro NornepevHoro CeveHuns, onpeaenstoT no dopmyne

, (8.91)

rae - ycunue B nonepequVl apMaTtype Ha eauHUUy ONUHbI KOHTYpa pac4eTHOro

nonepe4yHoro ceveHus, paCI'IOJ'IO)KeHHOﬁ B npefenax paccTtoAaHuA no obe
CTOPOHbI OT KOHTYpa pac4eTHOro ceveHunsa

; (8.92)

- nrowagb cevyeHua nonepequVl apmMaTtypbl C LIarom , pacnonoxeHHaa B

npegenax — paccTosiHus no obe CTOpPOHbI OT KOHTypa pacyeTHOro
nonepeyYHoro CEe4EHMsi No NepUMETPY KOHTYpa PacHETHOMO MONEPEYHOTO CeYEHNS;

- MEpPVUMETP KOHTypa PacYeTHOro MOMEPEYHOro CeYeHusi, onpeaensiemblii
cornacHo 8.1.47.

Mpn pacnonoxeHun nonepeyHor apmaTtypbl HEPaBHOMEPHO MO KOHTYpY
pacyeTHOro NorNepey“HoOro CeYeHusl, a CoCPeOTOYEHHO Y OCel NNoLAAKM nepeaayn
Harpysku (kpecToobpa3Hoe pacnofioKeHWe MOonepeyHort apmartypbl) nepumeTp
KOHTYpa  Ans MornepeyHon apmMatypbl MpUHUMaOT MO haKTUYECKUM OfIMHam

y4acTKOB PacrionoXeHUsi MornepeyHol apmarypbl ] no pacyeTHOMy
KOHTYpY NpoAaBrmBaHus (pucyHok 8.11, 2).

3HaueHve npvHMMatoT He Gonee . Monepeynyto apmatypy
YYUTBLIBAIOT B pacyeTte npu He MeHee .

3a rpaHuLLel pacnonoXeHUsi NonepeyHon apMaTypbl pacyeT Ha NpoaaBMBaHue
npousBoaAT corracHo 8.1.47, paccmaTpuBasi KOHTYP PacyeTHOro MonepeyHoro

CeyeHns Ha paccTosHWUN OT rPaHNLibl PACMOSIOKEHNS NONepeYHon apmaTypbl
(pucyHok 8.13). Mpu cocpenoTO4EHHOM PacroNoXeHUU NnonepeyvHoi apMarypbl no
0OCSIM NIIOLRAKM Nepefayn Harpysku, KpOMe TOro, PacHeTHbIN KOHTYP NOMnepeyHoro
ceyeHuss 6eToHa NPUHUMAOT MO AWAroHanbHbIM FMHWUSM, CIEAYIOLWMM OT Kpas
pacnornoxeHus nonepeyvHon apMatypbl (pucyHok 8.11, e).

PucyHok 8.13 - Cxema Ans pacueTa ene3o6eToOHHbIX NAUT C
BepTUKanbHOW paBHOMEPHO pacnpeaeneHHON nonepe4yHon
apmaTypou Ha npoAaBnvBaHue



1 - pacyeTHOE NonepeyHoe CeYEHME; 2 - KOHTYP PacyeTHOrO NonepeyHoro CeYeHust;
3 - rpaHuuUbl 30HbI, B Npeaernax KoTopbiX B pacyeTe yyuTbiBaeTCsi nonepeyHast
apmatypa; 4 - KOHTYp pacuyeTHOro MoMepeYHoro cedeHust 6e3 yyeta B pacuyete
rionepeyHol apmatypbl; 5 - KOHTYP MIOLLAAKN MPUTIOKEHWS Harpy3ku

PucyHok 8.13 - Cxema Ana pacyeTa >xene3obeTOHHbIX MAMT C BepTUKaribHOM
paBHOMEpPHO pacnpeaeneHHol nonepeyHol apMaTypol Ha npoaaBMBaHve

MonepeyHas apmaTypa  OOrkHa  yOOBIEeTBOPATb KOHCTPYKTUBHbBIM
TpeboBaHuaM, npvBefdeHHbiM B 10.3. TMpyu HapyweHun ykasaHHbix B 10.3
KOHCTPYKTMBHbIX TpeOOBaHUI B pacyeTe Ha NpoAdaBnvBaHve creayeT yuuTbiBaTb
TOMbKO MOMEepeyvHylo apMatypy, nepecekaroLlylo nupamvgy npoAaBnvBaHvs, npu
obecneveHnn ycroBuin ee aHKepoBKMU.

Pacyem anemeHmos Ha rnpodasnusaHue rnpu Oelicmeuu cocpedomOYEHHbIX
curbl U usaubarouwe2o MomMeHma

8.1.49 Pacuet anemeHTOB 6€3 nonepeyHoi apMaTypbl Ha NPoAaBnMBaHWe npu
COBMECTHOM [ENCTBUN COCPEOOTOYEHHBIX CUMbl U M3rMbaloLLero MOMeHTa (CM.
pycyHok 8.12) Npon3BOAST U3 yCroBUst

, (8.93)

rge - COCpefoTOMEeHHas Cura OT BHELLHEeW Harpysku;
- COCpedoTOYEHHbIM M3rMbaloWmini MOMEHT OT BHELLUHEN Harpysku,
y4uTbIBaeMbIvi Npu pacyeTe Ha npofasnuaaHue (8.1.46);

" - NpefernbHbIE COCPEAOTOYEHHBIE CUMa U U3rMBatOLLMIA MOMEHT,

KOTOpble MOTYT GbITb BOCMPUHATHI GETOHOM B PacHeTHOM MOMEPEYHOM CeuveHuu
Npy UX pasaensHOM OenCTBUN.

B  xene3oGeTOHHOM Kapkace 34aHui C  MIOCKUMW  MEPEKPbITUSMU

COCpefoTOYEHHbI U3rMGaloLLMin MOMEHT paBeH CyMMapHOMy M3rubatolemy
MOMEHTY B CEYEHUSIX BEPXHEN U HUKHEN KOFOHH, NPUMbIKAIOLLWX K NEPEKpbITUIO B
paccmaTpuBaemMoMm yarie.

MpenenbHyto cuny onpeaenstoT cornacHo 8.1.47.

MpenenbHbIv n3rmbatowpin MOMEHT onpeaensioT no dopmyne

: (8.94)



roe - MOMEHT COMPOTUBIIEHNSI pPACYETHOrO TOMEPEYHOr0  CeYeHus,
onpeaensieMblv cornacHo 8.1.51.

Mpu pevicTBUM U3rMbBaOLLMX MOMEHTOB B [ABYX B3aWMHO MNepneHAuKYNsipHbIX
NNOCKOCTSAX pacyeT NPOU3BOAAT U3 YCroBUS

, (8.95)
roe " - COCpefioTOMEHHble cuna U u3rvbarolme MOMEHTbI B
HarnpaBreHusix ocen W, yyuTbiBaemble Npu pacyeTe Ha NpoAaBnMBaHve

(8.1.46), OT BHELLHe Harpy3Ku;

, , - npefenbHble COCPEefOTOUEHHbIE CUTa U u3rvbatoLme
MOMEHTbI B HanpasfieHUsiX Ocen M, KOTOpble MOMYT 6biTb BOCMPUHATHI
6ETOHOM B pacYeTHOM MOMNEPeYHOM CEYEHUMN MPU 1X pasaerbHOM AeNCTBUM.

Ycunne onpeaensioT cornacHo 8.1.47.

Yeunusa n onpeaenArT CcornacHo yKasaHuAaM, npuBeneHHbIM
BblLLle, npu [eiCTBMM MOMEHTa B NIIOCKOCTU OCen n COOTBETCTBEHHO.

8.1.50 PacuyeT nNpPOYHOCTM OMEMEHTOB C MOMEpeyHo apmMaTypon Ha
npogasrmMBaHvie Npu AeNCTBAN COCPEAOTOYEHHOW CUIbl U U3TMBaIOLLMX MOMEHTOB
B A1BYX B3aVMHO NePreHAVKYNAPHbIX MIOCKOCTSAX NPOM3BOAST U3 YCIIOBUSA

) (8.96)
roe ] -cm. 8.1.49;
, " - npeaeribHble COCPefoTOYEHHbIE cuna 1 usrvbaroLye
MOMEHTbI B HanpaBfeHusix ocew M, KOTOpble MOryT OblTb BOCMPUHATBI

GETOHOM B pacCHETHOM MOMEPEYHOM CEYEHUM MPY UX PasaenbHOM AENCTBUM;

, " - npegdernbHble COCPEAOTOMEHHbIE cuma U
nsrvbarolme MOMEHTbl B HarpaBneHUsiX ocen M, KoTopble MOryT GbITb
BOCTPUHATEI NONepeyHol apMaTypoi Npu UX pasaensHOM AefCTBUM.

Ycunus , 7 , OnpeaenstoT COMMacHo ykasaHuaM
8.1.48 1 8.1.49.

Ycunus " BOCMPUHUMAaEMbIE MOMEPEYHON apmaTypo,
HOpMaribHOM K NMPOAOMbHOM OCK 3NIEMEHTA W PacrosIoXEHHOW paBHOMEPHO BAOMb
KOHTYpa pacyeTHOro CEYEHUs, ONPeAEnstoT Npu AeUCTBUM U3rMGaIOLLETO MOMEHTA,
COOTBETCTBEHHO B HanpaBneHu oceii 1 o doopmyrne

s (8.97)
roe ] - onpeaensitoT cornacHo 8.1.48 n 8.1.52.
3HayeHus , , B YCroBuu
(8.96) npuHMMatoT He Goree , s COOTBETCTBEHHO.

MonepeyHass apmaTypa AOMkHa OTBeYaTb KOHCTPYKTUBHLIM TpeboBaHuaM,
npueegeHHbIM B 10.3. Mpu HapyLueHnn ykasaHHbIX B pasaene 10.3 KOHCTPYKTUBHbIX
TpeboBaHU B pacyeTe Ha NpoAaBnMBaHWE criedyeT YuuTblBaTb  TOMbKO
nonepeyHylo apmaTypy, nepecekalolyl nupamugy npodaBrMBaHVs,  Npu
obecneyeHnn yCroBuii ee aHKepoBKMU.

8.1.51 B oblwem crnyyae 3HaYyeHWsi MOMEHTa COMPOTUBIIEHUSI pPacyeTHOro

KOHTYypa 6eToHa npu NpoaaBrMBaHUU B HanpaBneHusx B3auMHO
NepreHavKyNsapHBIX OCeil M ONpeaensiioT no copMyre

, (8.98)

ne - MOMEHT VMHepLMM pacyeTHOro KOHTypa OTHOCWUTENbHO OCen n
NpoXoasALLMX Yepes ero LeHTp TshxecTu (pucyHok 8.11);

- MakcumMarbHOe pacCTOoAHMEe OT pacHeTHOro KOHTypa A0 ero LeHTpa

TAXECTU.
3HayeHne MOMeHTa nHepuumn onpenendaArT Kak CymMMy MOMEHTOB
nHepuun OTAEerNbHbIX Y4aCTKOB pac4eTHOro KOHTypa nonepevyHoro ce4veHus

OTHOCWTENBHO LieHTparibHbIX OCEW, NPOXOASLLMX Yepesd LEHTP TSXKeCTU pacyeTHOro
KOHTYpa, NPUHMMAas YCMOBHO LUMPUHY KaXXA0r0 y4acTka paBHOM eAuHULLE.

MonoxeHue LeHTpa TSXKECTU PaCYETHOro KOHTypa OTHOCUTENbHO BblOpaHHON
ocu onpeaenstoT no dopmyne

, (8.99)



rae - ANHa OTAenbHOro y4acTka pac4eTHOro KOHTYpa;

- PacCTOsiHUE OT LIEHTPOB TSHXKECTU OTAENbHbLIX Y4AaCTKOB PacyeTHoro
KOHTYpa [0 BbIGpaHHbIX OCEil.
Mpun pacuyeTax MPUMHUMAIOT HaMMeHbLUME 3HAYEHWUsi MOMEHTOB COMPOTUBIEHMS

] .
MOMEHT COMPOTHBIEHUS PACYETHOTO KOHTYpa GEeTOoHa ANt KOMOHH Kpyrroro
CEYEHVs OMPefensitoT No opmyne

rae - AMaMeTp KOJIOHHbI.
(N3meHeHHast pegakumsi, Mam. N 2).

8.1.52 3HayeHUs MOMEHTOB COMPOTMBIIEHUS MOMEpPeYHO apmatypbl Mpu

npoAasnmMeaHum B TOM cCryyae, Koja ronepeyHas apmartypa
pacnonoxeHa pPaBHOMEPHO BAOMb PACYETHOTO KOHTypa MPOAABIMBaHUA B

npegenax 30Hbl, rpaHnLbl KOTOpOIh OTCTOAT Ha pacCToAHUU B KaXOyt CTOPOHY

OT KOHTypa npogaBnvBaHus G6eToHa (CM. pucyHok 8.13), MpUHMMAOT paBHbIMU

COOTBETCTBYIOLLYM 3HAYEHUAM " .

[Mpn  pacrnonoxeHwWn noMepeyHon apmaTypbl B MAOCKOM  3reMeHTe
COCpPEAOTOHMEHHO MO OCAM [PY30BOW MMOWAAKW, Hanpumep MO OCK  KOJSIOHH
(kpecTooGpa3Hoe pacnonoxeH1e NonepeyHo apmaTtypbl B NepeKpbITUM), MOMEHTbI
COMPOTUBIEHVSI MONEPEYHON apMaTypbl ONpeaensioT No TeM e npaBuiam, YTo un
MOMEHTbI COMPOTMBIIEHNS BETOHa, NpUHUMasi COOTBETCTBYHOLLYIO (PAKTUHECKYIO
ONMHY  OTPaHMYEHHOro  y4acTka pacrofiokeHUst MornepeyHor apmatypbl Mo

pacyeTHOMY KOHTYpY nNpodaBnvBaHus " (pucyHok 8.11, 2).
PacyeT NNOCKOCTHbIX Xene306eTOHHbIX 3MeMEHTOB MAUT U CTeH no
npo4YHoc™

8.1.53 PacyeT no NPOYHOCTM MIIOCKUX MAMT NEPEKPpbITUA, MOKPLITUA 1
byHOAAMEHTHbIX MIMUT criegyeT MPOM3BOAUTL KaK PacyeT MIIOCKMX BblAereHHbIX
3MeMEeHTOB Ha COBMECTHOe [elCTBME W3rMbaloLLyXx MOMEHTOB B HampaBrieHum
B3aMHO MEPNEHAVKYMAPHbIX OCel U KPYTALWMX MOMEHTOB, MPUIIONKEHHbLIX MO
GOKOBLIM CTOPOHAM MIIOCKOrO BbIAENEHHOTO 3NIEMEHTa, a Takke Ha AelcTsue
NPOAOIbHBIX U NMONEPEYHbIX CUS1, MPUMOXEHHbIX N0 GOKOBLIM CTOPOHaM MIOCKOro
anemeHTa (p1cyHok 8.14).

PucyHok 8.14 - Cxema ycunum, 4eCTBYOLWMX Ha BblAeNeHHbIN
NIOCKUI 3NIeMEeHT e AUHUYHOW LUNPUHbI

PucyHok 8.14 - Cxema ycunuiA, 4eACTBYIOLLMX Ha BbIAENEHHbIN NNOCKUA 3NIEMEHT
€OVHWUYHOW LUMPUHbI

Kpome Toro, npu onupaHvu Nnockux MivMT Ha KOMNOHHbI CriedyeT NpousBOAUTb
pacyeT NnMT Ha NpodaBiMBaHNE Ha AENCTBME COCPEAOTOUEHHBIX HOPMASbHbIX CUM
1 MOMEHTOB corrnacHo 8.1.46-8.1.52.

8.1.54 PacyeT no Npo4HOCTM NOCKWUX NIWUT B OBLLEM criydae pekoMeHayeTcs
npov3BoAUTbL NyTeM pasaenieHns NocKoro 3fieMeHTa Ha oTAerNbHbIEe CMou CXaToro
6eToHa M pacTAHYTON apMaTypbl W pacyeTa KaXaoro criost OTAENLHO Ha JencTBre
HOpPMarbHbIX W COBWFAIOLLWMX CWM B 3TOM CFioe, MOMyYeHHbIX OT [AenCTBUS
M3rnbaroLLMX 1 KPYTALLMX MOMEHTOB M HOPMaribHbIX CUn (pPUCYHOK 8.15).

PucyHok 8.15 - Cxema ycunui, 4ecTBYHOLWMUX B 6ETOHHOM U
apMaTypHOM CIosiX BblAeNIeHHOr O NJIOCKOro 3afieMeHTa NNUThbI
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PucyHok 8.15 - Cxema ycunuii, AeicTBYOLWMX B GETOHHOM M apMaTypHOM CIIosX
BbIJI€MEHHOrO MIOCKOro 3MeMeHTa NnnThl (YCUIUS Ha NMPOTUBOMOSIONKHBIX CTOPOHAX
YCIIOBHO He Noka3saHbil)

PacyeT nfockuMx SMeMEHTOB MfMT MOXET TaKkke Mpou3BoauTbea 6Ges
pasfeneHus Ha crion GeToHa U pacTsHYTON apMaTypbl Ha COBMECTHOE [eicTBUE
M3rMBaloLLMX U KPYTSLLMX MOMEHTOB W3 YCIIOBWIA, OCHOBaHHBIX Ha OGOBLIEHHbIX
ypaBHEHUSIX NPEAENbHOTO PaBHOBECHS:

; (8.100)
; (8.101)
; (8.102)
, (8.103)
rae , , - un3rvbatouwe U KpyTslWe MOMEHTbI, [eiicTByloLye Ha

BbIZAENEHHbIN NIIOCKUIN 31IEMEHT;

, , - npefenbHble M3rMGaroume U KpyTsame MOMEHTI,
BOCMPUHUMAEMbIE MIIOCKUM BblAENEHHBIM 31IEMEHTOM.

3HayeHVsi npeaenbHbIX U3rMbalowmx MOMEHTOB " crnenyet
onpegenaTb U3 pacyeTa HopMarsibHbIX CeYEeHUI, NepreHanKYNSPHbIX OCAM n o,
NIOCKOro BbIAENEHHOIO dfieMeHTa C NpoAorbHON apMaTypo, napannensHON ocsM

n , cormacHo ykasaHusm 8.1.1.-8.1.13.

3HaueHVs1 NpeaernbHbIX KPYTSALWWMX MOMEHTOB crieayeT onpefensite no 6eToHy

1 MO pacTsiHYTOW NPOAOILHOM apMaType no chopmynam:
: (8.104)
roe " - MeHblWWiA M GOmMbLMA pasMepbl COOTBETCTBEHHO MMOCKOMO

BblJENIeHHOro afieMeHTa;

, (8.105)

roe n - nnowaan ceveHnsa ﬂpO,D,OﬂbHOVI apMaTtypbl B HanpaslieHUU ocen
n

- paboyast BbiCOTa MonepeyHoro Ce4YeHus NmThbl.

[onyckaeTca NpUMeHsTb U ApyrMe MeToAbl pacyera no MPOYHOCTM MIOCKOro
BbIJENEHHOr0 3MemMeHTa, Momny4YeHHble Ha OCHOBE PaBHOBECUSI BHELLHUX YCWMWIA,
OENCTBYIOWMX MO OOKOBBIM CTOPOHaM BbIAENEHHOTO 3fleMeHTa W BHYTPEHHUX
YCUMNWIA B ANAroHaribHOM CEYEHUM NIOCKOrO BbIAENEHHOrO afieMeHTa.

MMpn OencTBMM Ha BblAENEHHbIN MIOCKWIA 3fIEeMEHT MIWUT TakXe NpPOAOSbHON
cwnbl pacyeT creqyeT MpOVM3BOAUTL Kak ANs BbIAENEHHOro MiocKoro afieMeHTa
CTeH cornacHo 8.1.57.

8.1.55 PacyeT nnockoro Bbl4ENEHHOro afieMeHTa Ha AeNCcTBME NOnepeYHbIX Cun
crnepyeT NPOM3BOAUTb U3 YCIOBUSA:

, (8.108)
rae n - nonepeYHble CUnbl, ,qeﬁcmylowyle no 6oKoBbIM CTOpOHaM nJiockoro
BblOENIEHHOro 3JIeMEHTAa,;

n - npegernbHble nonepeyHble CUnbl, BOCNpUHNMaeMble MITOCKNUM

BblAEeNeHHbIM 3JIEMEHTOM.
3HaveHust npeferbHbIX nonepeYHbIX Cun onpeaensatoT no dJopmyne:

, (8.107)

roe " - npepenbHble MOMEpeYHble CWIbl, BOCMPUHUMAEMble
COOTBETCTBEHHO 0ETOHOM M MOMEepeyHO apmaTypor W onpedensieMble Mo
dopmynam:



; (8.108)
, (8.109)

rae - MIHTEHCUBHOCTb MOMNEPEYHOro apMVpOBaHWsi, onpeaernsiemMas no dopmMyne
(8.59).

8.1.56 PacueT no Npo4HOCTM CTEH B OOLLEM cryyae criegyeT npousBoAUTb Kak
NMOCKMX BblAENeHHbIX 3MIEMEHTOB Ha COBMECTHOE [eiiCTBME HOpMarbHbIX Cur,
n3rnbaroLLyx MOMEHTOB, KPYTSILLMX MOMEHTOB, CABUralLLMX CUM, NONEepPeYHbIX Cul,
NPUMOXEHHbIX N0 HOKOBBIM CTOPOHAaM MIIOCKOrO BbIAENEHHOrO dfieMeHTa (PUCYHOK
8.16).

PucyHok 8.16 - Cxema ycunui, AeCTBYHOLWUX Ha BblAeNeHHbIN
NSIOCKUI 31IEMEHT eAUHUYHON WWUPUHbI CTEHbI

PucyHok 8.16 - Cxema ycunvin, OeiCTBYIOLMX Ha BblAENEHHbIV NINOCKAN 3NIeMEHT
€OVHWUYHOW LIMPUHBI CTEHbl (YCWUINUSi Ha NMPOTUBOMONOXHBIX CTOPOHaX YCIOBHO He
nokasaHbil)

8.1.57 PacueT cTeH B 0OleM cry4yae pekoMeHOyeTCsi MPOU3BOAUTL NyTem
pasfeneHns NrocKoro 3riemMeHTa Ha OTAenbHble Ccriou cxatoro 6eToHa u
pacTsHyTO apMmaTypbl M pacyeTa KaX{goro Criosi OTAenbHO Ha AedicTue
HOpMarbHbIX W CABUralOLLMX CUM B 3TOM Crioe, MOMyMeHHbIX OT AeicTBYS
13rmbatoLLMX 1 KPYTSLLWMX MOMEHTOB, OBLLMX HOPMAaribHBIX 1 CABUIaLLKX CUI.

[onyckaeTcs nponsBoguTb pacyeT 6e3 pasgeneHnss Ha cron 6etoHa u
pacTsHyTON apMaTypbl OTAEMbHO M3 MIOCKOCTU CTEHbl HA COBMECTHOE AeicTBue
13rmbatoLLMX MOMEHTOB, KPYTSILLMX MOMEHTOB M HOPMAarlbHbIX CUMl U B MIOCKOCTM
CTeHbl Ha COBMECTHOe [1eCTBME HOPMaribHbIX W CABUIAIOLLMX CUI.

PacyeT cTeHbl B CBOeii NMOCKOCTU PEeKOMEHAYeTCS NPOU3BOAUTL U3 YCMOBUIA,
OCHOBaHHbIX Ha 0G06LLEHHBIX YPaBHEHUSIX NPEAENbHOTO PAaBHOBECHS:

; (8.110)
; (8.111)
; (8.112)
: (8.113)
rope B n - HOpmanbHble U caBurawowme CcCunbl, AGVICTByI’OLLMe no
BOKOBbIM CTOpPOHaM NJI0CKOro BblAefIeHHOro ayieMeHTa;
y n - npegenbHble HOpManbHble U caABuralowme Cunbl,
BOCMpUHUMaeMble NNOCKUM BbleNTeHHbIM 3JIEMEHTOM.
3HaueHus npegenbHbIX HOpMarbHbIX CUN n cnepyet onpenendatb
13 pacyeTa HOpMallbHbIX Ce‘-leHI/IVI, nepneHaukynapHbIX OCAM n , NJIOCKOro

BblAENEeHHOr0 3neMeHTa C BepTUKanbHOW W TOPU3OHTarbHOW  apmaTypowu,
napannensHor ocsiM U, cornacHo ykasaHuam 8.1.14-8.1.19.
3HaveHnss npepenbHbIX CABUralOWMX CUN criedyeT onpepensTtb no 6eToHy

1 no apmartype no dopmynam:
, (8.114)

roe - pa60qaﬂ nnowaab nonepe4yHoro cevYeHuda 0eToHa BblAENEHHOro
anemMeHTa.



, (8.115)

roe " - Mrowaab CeYeHust apmaTypbl B HamnpaBreHum oceit M B
BbIAENIEHHOM 3NIEMEHTE.

PacyeT 13 NocKoCTU CTeHbl NPOMU3BOAAT aHArNoOrMYHO PacyeTy MIIOCKUX MinT
NepeKkpbITUI, onpeaenss 3Ha4YeHUs NpefenbHbIX U3rMGaloLyX MOMEHTOB C y4ETOM
BUSIHUA HOPMaribHbIX CUI.

[onyckaeTcs NpUMEHSTb W Apyrvie MeToAbl pacyeTa Mo MPOYHOCTM MAOCKOrO
BbIAENIEHHOTO 3MIeMEHTa, MOJyYEHHbIE Ha OCHOBE PaBHOBECMUS BHELUHUX YCWIWNA,
[eNCTBYIOLLMX MO GOKOBbIM CTOPOHAM BbIAENEHHOTO 3NIEMEHTa, U BHYTPEHHUX
YCUIiA B AvaroHaribsHOM CEYEHUU BbILENEHHOrO 3rIEMEHTa.

8.1.58 PacuyeT No NPOYHOCTM NISIOCKUX BblAENEHHbIX 3NIEMEHTOB CTEH Ha
[OeicTBME NonepeYyHbIX CUM crnegyeT NPOM3BOAUTL aHaNorMYHO pacyeTy NimT, HO C
Y4ETOM BMSIHWS MPOZAOSIbHBIX CUT.

8.1.59 PacyeT no TPeLWHOCTOMKOCTU MnMT (N0 0B6pa3oBaHWMI0 U PackpbITUIO
TPELWMH HopMaribHbIX K MPOAONbHOM OCU 3riemeHTa), credyeT Npou3BOAWUTb Ha
nencTeve usrmbarowmx MoMeHToB (6e3 yyeTa KpyTSLMX MOMEHTOB) COMfiacHO
yKasaHusim pasgena 8.2.

8.2 PacuyeT aneMeHTOB Xene306eTOHHbIX KOHCTPYKL WA No
npeaenbHbIM COCTOSIHUSIM BTOPOM rpynnbl

O6wume nonoxeHunsa

8.2.1 PacyeTbl No npeernbHbIM COCTOSIHUSIM BTOPOW pynbl BKIOYAKOT:
pacueT no o6pasoBaHWIo TPELLMH;

pacueT no packpbITUIO TPELLWH;

pacyet no gedopmaLmsm.

8.2.2 PacuyeT no o6pa3oBaHuiO TpewMH Npou3BOAsT, Korga Heobxoaumo
obecneuntb oTCcyTCcTBME TpewmH (cMm. 4.3), a Takke kak BCroMoraTerbHbIA npu
pacyeTe no packpbITUIO TPELLWMH 1 No Aecdopmauusm.

8.2.3 lpu pacyete no ob6pasoBaHUO TPELWH B LENsX WX HegonyLueHus

KO3(PMLIMEHT HAAEXHOCTM NO Harpy3Kke NPMHUMaIoT 1,0 (kak npu pacyeTte no
npoyHocTH). Mpy pacyeTe NO packpbITUIO TPeWMH K No Aedopmaumsm (BKnovas
BCMOMOraTerbHbl pacyeT Mo 06pa3oBaHWMI0 TPELLWH) MPUHUMAOT KO3dMLMEHT

HaOeXHOCTW Mo Harpyske 1,0.
PacuyeT ene306eTOHHbIX 3fIeMEHTOB MO O6pPa3oBaHUIO U PacKpPbITUIO
TpeLlmH

8.24 PacuyeT xene300EeTOHHbIX 3MeMeHTOB Mo 00Opa3oBaHUiO  TPELWH
NPON3BOASIT U3 YCIIOBUS:

; (8.116)

roe - M3rMbalowyii MOMEHT OT BHELUHEWN Harpy3km OTHOCUTENbHO OCH,
Hopmaanoﬁ K MMOCKOCTU AENCTBUS MOMEHTA U I'IpOXO,ClFILLleVI Yepes LUEeHTp TAXecTun
npueegeHHOro nonepeYyHoro Ce4eHna afieMeHTa;

- n3rMbalouyii MOMEHT, BOCMPUHUMAEMbIA HOpPMAarbHbIM CeYeHueM
areMeHTa npy o6pa3oBaHWn TPeLLMH, onpeaensieMblii no dopmyre (8.121).
[ns ueHTpanbHO pacTsHYTbIX 3NeMEHTOB obpasoBaHWe TPeLwH onpeensioT
13 yCrioBus:

, (8.117)

rae - NPoAdoMbHOe pacTsArvBatoLLee yCunve OT BHELLHEN HarpysKku;

- NPOAOSIBHOE PaCTSANMBalOLLEE YCUIE, BOCTIPUHMMAEMOE SIIEMEHTOM MK
obpaszoBaHuM TPELLWH, onpeaensieMoe cornacHo 8.2.13.

8.25 B Tex cnywasx, korga BbinonHsitotcs ycriosust (8.116) wnm (8.117),
BbIMNOSHSIOT pacyeT Mo PacKpbITUIO TPELWH. PacyeT erne3o6eTOHHbIX 31IeMEHTOoB
NPOV3BOAST MO HENPOLOIMKUTENBHOMY U NMPOAOIKATENBHOMY PaCKPbITUIO TPELLMH.

HenpopomkuTensHoe packpbiTue TpeuwH ONpeaensioT OT COBMECTHOro
[efCTBUS MOCTOSIHHBLIX Y BPEMEHHBIX (ASMTENbHBIX Y KPaTKOBPEMEHHBIX) Harpy3okK,
NMPOACIKATENBHOE - TOMNBKO OT MOCTOSIHHBIX U BPEMEHHBIX ANUTENbHBIX Harpy3ok
(4.6).

8.2.6 PacyeT no pacKkpbITWIO TPELLMH NPOM3BOAST U3 YCIOBUS:
) (8.118)

roe - LMpUHA pPackpbITUS TPeWyH OT [eWCTBUS BHELLHER Harpysku,
onpegensiemasi cornacHo 8.2.7, 8.2.15-8.2.17.

- npeaenbHo aonyctuMas LWMpUHa packpbiTUA TPELWWH.

3HayeHus NPUHUMAKOT PaBHbIMU:



a) u3 ycrnosusi obecneveHns CoxpaHHOCTV apMaTypbl
knaccos A240...A600, B500:

0,3 MM - NPy NPOLOMKUTENBHOM PACKPbITUN TPELLWH;
0,4 MM - NPU HEMPOAOIMKUTENBHOM PACKPbITUM TPELLMH;

knaccos A800, A1000, 1200- 1400, K1400, K1500 (K-19) n K1500 (K-7),
K1600 gnametpom 12 mm:

0,2 MM - Npy NPOACIKATENBHOM PaCKPbITUN TPELLMH;

0,3 MM - Npy HENPOAOIMKUTENIBHOM PACcKPbITUN TPELLWH;

KnaccoB 1500, K1500 (K-7), K1600 aruameTpom 6 1 9 Mm:
0,1 MM - Npy NPOAOIKUTENBHOM PACKPLITUN TPELLMH;
0,2 MM - MPY HENPOLOOIPKATENEHOM PACKPbLITUM TPELLYH;

6) 13 yCroBUSi OrpaHUYEHNS MPOHULIAEMOCTH KOHCTPYKLIMIA
0,2 MM - NPV NPOAOIPKATENBHOM PACKPbITUM TPELLMH;
0,3 MM - NP HEMPOAOIMKUTENBHOM PACKPLITUM TPELLMH.

8.2.7 PacuyeT xene3obeTOHHbIX SMNEeMEHTOB CreayeT npovM3BOAUTL MO
NPOJOIKUTENBHOMY W MO HENPOLOIPKATENBHOMY PaCKPbITUIO HOPManbHbIX U
HaKMOHHbIX TPELWH.

LLInpunHy NpoaomKMTENBHOMO packpbITUS TPELLMH onpeenstoT no opmyre

, (8.119)

a LLMPUHY HEMPOAOITKUTENBEHOTO PACKPbITHSI TPELLWH - MO chopMyre
, (8.120)

roe - WMpUHa packpbiTUA TpewuH OT npoaomUTEeNnbHOro nevcTeus
NOCTOAHHBIX U BPEMEHHbIX ANUTENbHbIX HAarpy3ok;

- WWpuHa packpbiTUA TpewuH OT HenpoaoUTenbLHOro nevcTeus
NOCTOAHHbIX U BPEMEHHbIX (Ll,ﬂI/ITeJ'IbeIX n KpaTKOBpeMeHHbIX) Harpyaok;

- LUMpUHA PacKpbITUS TPEWMH OT HEMPOAOIKUTENBHOTO [AenCTBUS
MOCTOSIHHBIX Y BPEMEHHbIX ANUTENbHbIX Harpy3oK.
OnpepeneHve MoMeHTa oOO6pa3oBaHWs TpelMH, HOPManbHbIX K
NpPOAONbHOM OCY 3NeMeHTa

8.2.8 VMarnbatowpii MOMEHT npu obpasoBaHuM TpelwmH B obLlem crnyyae
onpegensieTcsi no AecdopMaunoHHon mogenum cornacHo 8.2.14.

[Ins 3nemMeHTOB MPSMOYrofbHOro, TaBPOBOrO WM [BYTaBPOBOrO CEYEHUSI C
apMaTypol,  pacrnonoXeHHOW y BepXHEeM W HWKHEW rpaHel, MOMEHT
TpewwmHoobpa3oBaHna C y4eToM Heynpyrvx AedopMauuii pacTsHyToro 6eToHa
[JornyckaeTcs onpegensTb CornacHo ykazaHusam 8.2.10-8.2.12.

8.2.9 [onyckaeTcs MOMeHT obpa3oBaHus TpewuH onpedenatb 6e3 yyeta
Heynpyrux Aedopmaunin pactaHyToro 6eToHa no ykasaHusm 8.2.11, npuHumas B

dopmyne (8.121) . Ecrm npu aTom ycnoswe (8.118) unu ycnosue (8.139)
He y[OBIIETBOPSIOTCS, TO MOMEHT oBpasoBaHUs TPeLWH CriedyeT onpeaensTb C
Yy4EeTOM Heynpyrvx agedopmaLmii pacTsiHyToro 6eToHa.

8.2.10 MomeHT 00pasoBaHusi TpewmH C Y4eTOM Heynpyrux aedopmauuin
pacTsiHyToro 6eToHa onpeaensitoT B COOTBETCTBUM CO CIeAYIOLMMM NOMOXEHNAMU:

ceyeHuns nocrne A4edopMUPOBaHISt OCTAIOTCS MIIOCKUMU;

3MIOPY HaNPSXXEHW B CXAaTol 30He GeToHa NpUHUMAIOT TpeyronbHol opMbl,
Kak Ans ynpyroro Tena (pucyHok 8.17);

3MIopy HaMpsHKeHWA B pacTsHYTOW 30He GeToHa MpUHMMAlOT TpaneLveBugHo
OpMbl  C  HaNPsXXEHUAMW, HE  MPEBLILIAIOLWMMA  PacYETHbIX  3HAYEHUI

COMNpoTHBIIEHNS] GETOHA PACTSHKEHMIO ;
OTHOCUTENbHYIO AedopMaLmio  KpaHero pacTsiHyTOro BOJiokHa 6GeToHa

NPUHUMAIOT paBHOW €€ MpedenbHOMY 3HaYEeHUIo npu KpaTKOBPEMEHHOM
nencteum Harpysku (8.1.30); npu AByx3Ha4HOM antope Aedopmaunini B ceveHum

arnemMeHTa 0,00015;
HanpsbkeHWst B apmaType MpuWHUMAlOT B 3aBUCKMMOCTW OT OTHOCUTENbHbIX
nedopmauuin kak A4ns ynpyroro tena.

PucyHok 8.17 - Cxema Hanpsi»keHHO-AehopMUPOBaAHHOIO COCTOSIHUSA
ceyeHUsi aneMeHTa Npy NpoBepke 06pa3oBaHUA TPELLUH NpU
AeNcTBMU U3rndarolero MOMeHTa, usrubaroLero MOMeHTa u
NPOAONILHON CUMbI



1- ypOBeHb LeHTpa TAXeCTn npmBeaeHHOro nonepe4yHoro ceveHns

PucyHok 8.17 - Cxema HanpsbkeHHO-A4e(POPMUPOBAHHOTO COCTOSIHUSI CEeYeHWs!
aneMeHTa npu npoBepke o0OpasoBaHMsi TpPeLwwH Mpu OEerUcTBUM u3rmbatoLuero
MOMeHTa (&), n3rvbaroLLero MoMeHTa 1 NPoAoILHON Cunbl (6)

8.2.11 MomeHT o06pa3oBaHVs TpeuwH C y4eToM Heynpyrux pedopmamii
pacTsiHyToro 6eToHa onpeaenstoT no dopmyrne

, (8.121)

roe - YNpYronnacTU4eckuini MOMEHT COMPOTMBIIEHNSI CEYEHUsI AN KpanHero
pacTsHyTOro BoriokHa 6eToHa, onpegensembiii ¢ y4eTom nonoxexni 8.2.10;

- pacCTOsiHNE OT TOYKU MPUIIOXKEHUS NPOAONBHOM CUTbI (pacnonoxeHHowm
B LEHTPE TSKECTW MNPUBELEHHOrO CEYEHUsI 3NEMEHTa) OO SAPOBON TOYKM,
Haubornee yganeHHOM OT pacTSHYTOM 30Hbl, TpelwHoobpasoBaHUe KOTOpOW

nposepsieTcs.
B dopmyne (8.121) 3Hak "mnoc" NpMHUMAOT MPU CXMMAtOLWEN npoaorbHON
cune , "MUHYC" - Npu pacTarMBatoLLei cune.

Ona NPAMOYTonbHbIX ceyeHun n TaBpPOBbIX CEeYEHUN C MOSKOM, pacnono»(eHHon

B CXaTOW 30He, 3HayeHve npu OEeNCTBMM MOMEHTa B NJIOCKOCTM OCU
CUMMETPpUN aonyckaeTca npuHMMaTb paBHbIM

, (8.122)

roe - YNpyrMi  MOMEHT COMPOTMBIEHWSI MPUBELEHHOrO CEeYeHUst Mo
pacTsHYTOM 30He CeYeHusi, onpeaensiemblii B cooTBeTCcTBUM C 8.2.12.

8.2.12 MOMEHT CONpOTUBIEHMSI N paccTosHue onpegenstoT no
copmynam:
, (8.123)
) (8.124)
ne - MOMEHT MHEpPL MW NPUBELEHHOTO CEYEHUs1 ANIEMEHTA OTHOCUTENBHO €ro

LeHTpa TAXeCTHn
; (8.125)

. - MOMEHTbI MHepLuM cedeHuln GEeToHa, pacTsiHyToW apmaTypbl U
CXXaTon apMaTypbl COOTBETCTBEHHO;

- nrowadb  NPYBEAEHHOrO  MOMEPEYHOTO  CEYEHWs  AreMeHTa,
onpeaensemasi no gopmyne

; (8.126)

- KO3(HMLIMEHT NMPUBEAEHNS apMaTypbl K 6ETOHY

y s - nnowagn nonepevyHoro ceyvyeHnsa 6eToHa, pacmHyTon M cxaTton
apMaTypbl COOTBETCTBEHHO;

- paccTtodaHue OoT HauGonee PacTAHYTOro BOJIOKHA 6eToHa 00 ueHTpa
TAXEeCTU NpBeAEeHHOro nonepeYHoro Ce4eHns SremeHTa



34ecCb - CTaTU4EeCKUA MOMEHT nroLwaan npueegeHHOro nonepe4vyHoro
CeyeHust anemeHTa OTHoOCUTerNbHO Hamboree PacTAHYTOro BOJIOKHa 6eToHa.

[onyckaeTcs MOMEHT COMPOTUBIIEHUS! onpefensTb 6e3 yueTa apmaTypbi.

8.2.13 Ycunne npu o6pa3oBaHUM TPEeWMH B LEHTPanbHO pacTsHYTbIX
afieMeHTax onpeaenstoT no dopmyne

(8.127)

8.2.14 OnpepneneHne MOMeHTa 0Opas3oBaHUS TPELLYH HA OCHOBE HESIMHEHOW
nedopmMaLMoOHHOM  MogernM  MNpovM3BOASIT  UCXOO4A U3 OOLWMX  MOJSIOXKEHWN,
npuBeeHHbix B 6.1.24 n 8.1.20-8.1.30, Ho ¢ y4yeTom paboTbl 6eToHa B pacTsiHyTON
30HE HOPMarnbHOMO CeYeHUsi, ONpeaensieMol AuarpaMmMon COCTOSIHUSE pacTsHYTOro
6eToHa cornacHo 6.1.22. PacuyeTHble xapakTepucTUKU MaTepuarioB NpUHMMaoT
AN npeaenbHbIX COCTOSIHWIA BTOPOW rpynnbl.

3Ha4vyeHune onpedensloT U3 pelleHnst  CUCTEMbl  YpaBHEHWN,
npeacTarneHHbix B 8.1.20-8.1.30, npuHMMasi oTHOCUTESbHYIO AedopmaLimio 6eToHa

Yy PacTSHYTOW rpaHu 3afieMeHTa OT AEWCTBUS BHELUHEN Harpy3ku, paBHON
npeaenbHOMy 3HaYeHUIo OTHOCUTENbHOW Aedopmaumm GeToHa Npu pacTsKeHUn

, onpegensieMoMy corfiacHo ykasaHuam 8.1.30.
PacyeT WMPUHBI pacKkpbiTsi TPELUMH, HOPManbHbIX K NPOAONbHOW Ocx
anemeHTa

8.2.15 LLUnpuHy pacKpbITUS HOpPMarbHbIX TPeLmH ( 1,2,3-cm 827)
onpegenstoT no dopmyrne

, (8.128)

roe - HanpsbkeHue B NPOAOMbHOW PacTsHYTOW apMaType B HOpMaribHOM
CEeYeHUN C TPELWHON OT COOTBETCTBYIOLLEN BHELLUHEN Harpysku, onpeaensemoe
cornacHo 8.2.16;

- 6asoBoe (6e3 yueTa BIMSHUS BuAA NOBEPXHOCTU apMaTypbl) paccTosiHVe
MeXay CMEXHbIMIU HopManbHbIMY TPELLWMHAMK, onpeaensiemoe cornacHo 8.2.17;

- KO3(ppMLMEHT, y4YWTbIBAOWMIA HEPaBHOMEPHOE pacnpeaeneHve
OTHOCUTENbHBLIX AedopMaunin  pacTSAHYTOM apMaTypbl  Mexay TpeLwHamu;

[ornyckaeTcs NpuHUMaTh KO3ddmuneHT 1; ecnm npu 3TOoM ycriosue (8.118) He
YAOBMNETBOPSIETCS, TO 3HAYEHME cnepyeT onpeaensaTb no copmyne (8.138);

- KO3(PMLIMEHT, YUUTBIBAIOLMIA NPOAOIDKUTENBHOCTL AEACTBUA Harpy3ku,
NpYHYMaeMbli PaBHbIM:
1,0 - npu HenpoaoOMKUTENBHOM AENCTBUWN Harpy3Ku;
1,4 - Np1 NPOAOMKMTENBHOM AENCTBUN Harpy3Ku;

- KO3(hMUMEHT, yuuTbIBaOWMIA NPOodMnb  MPOAOSIbHON  apmaTypbl,
NPYHUMaEMbI PaBHbLIM:
0,5 - ons apmaTypbl NepPUMOANYECKOro Npodmrist U KaHaTHOW;
0,8 - ona rmagkon apMatypbl;

- KO3(hMLMEHT, YYUTHIBAIOLWMIA XapaKTep HarpyXeHusl, MpUHMMaeMbIi
paBHbIM:
1,0 - ANs anemMeHTOB N3rMBaeMbIX U BHELLEHTPEHHO CXaTbIX;
1,2 - ANs pacTAHYTbIX ANIEMEHTOB.

8.2.16 3HadeHMs HanpskeHUs B pacTsHyTOW apmaTtype wu3rmbaembix
3/1IEMEHTOB onpeaensioT no dopmyne

: (8.129)

roe , - MOMEHT WHEpLUMM U BbICOT@ CXaTOW 30Hbl MPUBELEHHOTrO
nonepeyHoOro CeYeHust anemeHTa, onpegensemMble C y4eTOM MIOWaaN CeYeHUst
TOMBbKO CXaToW 30HbI 6ETOHA, NIoLaAen ceYeHns pacTsHYTOM U CXaTon apMaTypbl
cormacHo 8.2.27, npvHMMas B  COOTBETCTBYOLMX chopmynax 3Ha4yeHus

koadpuLMeHTa NnpMBeAeHNs apmaTypbl K 6eToHy
[Ona n3rmbaemblx 31eMeEHTOB (pucyHok 8.18), rae - BbICOTa CxaTon

30HbI 6eToHa, onpeaensieMas cornacHo 8.2.28 npu

PucyHok 8.18 - Cxema HanpsbkeHHO-Ae(pOpMUPOBAHHOIO COCTOSIHUSA
aneMeHTa ¢ TpelwHaM1 Npyu AecTBUM usrnbaroLiero MOMeHTa,
n3rnbaroLLero MOMeHTa 1 NpPoAoSIbHOW CUTbI



1 - ypOBEHb LIEHTPa TSHXKECTU NPUBELEHHOTO MONEPEYHOrO CEYEHUS!

PucyHok 8.18 - Cxema HanpsixeHHO-4edOpMUPOBAHHOTO COCTOSIHUSA 3MeMeHTa C
TpewmHamu npu gencTeum nsrmbatoLero MomeHTa (a, 6), n3rmbaroLero MoMeHTa u
NpPoAONbHOW cUrbl (8)

3HayeHVe KoaddmLMeHTa NPUBEAEHNS apMaTypbl K GETOHY onpenensoT
no dopmyne
, (8.130)
me - NpUBEAEHHBIN MoAYNb AedopMaL My cxaToro 6eToHa, y4uTbiBatoLLmin

Heynpyrue fedopmMalmm cxaTtoro 6eToHa 1 onpegensemblin no gopmyne

(8.131)

OTHocuTenbHyto Aecopmaumio 6eToHa npuHMmatoT pasHoii 0,0015.

[onyckaeTcs HanpsbkeHne onpeaenaTb No gopmyne

, (8.132)

roe - paccTosiHue OT LEeHTpa TSXeCTU pacTSHYTOW apMaTypbl [0 TOYKM
NPUNOXeHNs PaBHOAENCTBYIOLLEN YCUMWN B CXATOW 30HE aniemMeHTa.
[ns aneMeHTOB MPSMOYrofibHOTO MOMEPEYHOro CEeYEHUst Npyu OTCYTCTBUM (Mnn

6e3 yyeTa) CcxaTol apMaTypbl 3Ha4YeHe  onpeaenstoT no dopmyne

(8.133)

[na anemMeHToB NpsIMOYrofbHOro, TaBpPOBOrO (C MOSIKOW B CXaTol 30HE) U
[BYTaBPOBOrO MOMEPEYHOro CeYeHUst [OMycKaeTcsi 3HadyeHve NpUHUMaTbL

paBHbIM
lMpu AefcTBUM U3TMBAIOLLETO MOMEHTA W NMPOAOIBHON CUMbl - HaNpsiKeHne

B pacTsiHYTON apMaType OonpeaenstoT rno opmyrne

, (8.134)

roe , - Nnowaab MPUBEAEHHOTO MOMEPEYHOro CEeYEeHUst anemMeHTa U
paccTosiHue OT Hauboriee CxXaToro BOMOKHa 6eToHa [0 LeHTpa TSKecTu
NpuvBEAEHHOro CeyeHus, ornpedensemble Mo obupm npasunam pacyeta
reoMeTpUYEeCcKnX XapakTepUCTUK CEYEHWUIA Yrnpyrix 3fIeMEeHTOB C Y4eTOM MroLaamn
CeyeHus TOMbKO CXaTol 30Hbl 6eToHa, NIoLaAen CeYeHUs pacTSHYTON U CxaToi
apmatypbl corriacHo 8.2.28, mpuHMMas KoadpdMUMEHT NpuBEAEeHVs apmaTypbl K

6eToHy

[onyckaeTca HanpsbkeHne  OMNpeaensTb no opmMyre

, (8.135)



roe - paccTosiH/e OT LEHTpa TSKECTU pacTAHYTOW apmaTypbl [0 TOYKM
NPUNOXEHNS NPOAONBHON CUMbI € YYETOM SKCLIEHTPUCUTETA, PABHOMO

[ns 3NeMEHTOB NPSIMOYrONbHOrO CEYEHUSI NpU OTCYTCTBUM (UnM Ge3 yyeta)
caToii apMaTypbl 3Ha4YeHne  gonyckaeTcsi onpegensTb no dopmyne (8.133), B

KOTOpOW - BbICOTA CXaToW 30HbI 6eTOHa C y4ETOM BIMSIHUS NMPOAOIIbHON CUTbI,
onpeaensemas cornacHo 8.2.28, npuHuMas KoaddmLMEHT NpUBEAEHNS apMaTypbl

Kk 6eTOoHyY .
[N 3NemMeHTOB NPsIMOYrofbHOTO, TaBPOBOrO (C MOSIKOW B CXaToW 30HE) W

ABYTaBpPOBOro nornepevyHoro ce4yeHunsa [LOornycKaeTcAa 3Ha4deHue ApUHUMaTb

PaBHbIM
B dopmynax (8.134) u (8.135) 3Hak "nntoc" NpUHUMAIOT MpU pacTarvBaroLLen, a
3HaK "MUHYC" Npu CxMMaloLLEelt NPOAONbHO curne.

Hal'lpﬂ)KeHI/Iﬂ He OO0JDKHbI NpeBbIlaTh

8.2.17 3HauveHuss 6a30BOr0 pacCTOSHUA MeXay TpelmHaMyM  OnpeaensitoT no
copmyne

(8.136)
M MPVHUMAIOT HEe MeHee 1 10 cm u He Bornee n 40 cm.
3pech - NOLWAAb CeYeHNsi pacTAaHyToro 6eToHa;
- NNOWAAb CEYEHMSI PaCTSHYTOW apMaTypbl;
- HOMUHaSTbHBIN AYaMeTp apMaTypbl.
3Ha4vyeHus onpedensloT MO BbICOTE PacTsHYTOM 30HbI GeToHa

1cnonb3ys npasuna pacyeta MOMeHTa 06pa3oBaHNs TPeLLMH COMMAacHO YKasaHWam
8.2.8-8.2.14.

B nio6om Clyqae 3Ha4yeHune NPUHUMAKT paBHbIM Niowaan cevyeHna npu ee
BbICOTE B Npefenax He meHee 1 He 6onee

8.2.18 3HaueHus koadhdumuneHTa onpeaensioT no dopmyne

, (8.137)

roe - HanpsxeHwe B I'IpO,ElOJ'leOI;I paCTﬂHyTOVI apmatype B Ce4yeHun C
TpeLLl,l/IHOVI Ccpagy nocne OSpaSOBaHMﬂ HOpMarlbHbIX TpelwwH, onpegendemMmoe no

yKa3aHusm 8.2.16, NnpuHMMasn B COOTBETCTBYHOLLMX (hOpMyriax 3Ha4eHNs ;
- TO Xe, Npu AeViCTBAN pacCMaTpUBAEMOW Harpy3Ku.

[Ons n3mbaembIXx 3NEeMEHTOB 3HauyeHve KoadpdmumeHTa aonyckaetcs
onpeaensaTb no dopmyne

, (8.138)

roe onpeaensioT no dopmyne (8.121).
PacueT anemeHTOB Xerne306e TOHHbIX KOHCTPYKLMI Nno AedopmMaumsam

8.2.19 PacueT 3neMeHTOB Xene3obeTOHHbIX KOHCTPYKUMIA no pedopmaumsm
npou3BOAST C Y4ETOM 3KCMnyaTauWOHHbIX TPeGOBaHWA, NPeAbSBMASEMbIX K
KOHCTPYKLUSIM.

Pacuet no gedopmauusm cnegyeT NPoOU3BOAMTL Ha AeNCTBUE:

MOCTOSAHHBIX, BPEMEHHbIX AMTENbHbIX U KpaTKOBPEMEHHbBIX Harpy3ok (CM. 4.6)
npy orpaHudeHun aedopMauuin  TEXHOMOMMYECKUMU UM KOHCTPYKTUBHBLIMU
TpeboBaHusIMY;

MOCTOSIHHBIX M BPEMEHHbIX ANWTENbHBIX HArpy3ok MNpu  OrpaHuyeHun
nedopmauuin 3cTeTyeckuMmn TpeboBaHusIMu.

8.2.20 3HaveHus npegernbHO JoMyCTUMbIX AedopMaLnii SIEMEHTOB MPUHUMAKT
cornacHo CIM 20.13330 M HOpMaTWBHBIM [OKYMEHTaM Ha OTAelbHble BUAbI
KOHCTPYKLIWIA.

PacueT xene306eTOHHbIX 35IEMEHTOB MO nNporuéam

8.2.21 PacyeT xenes3obeTOHHbIX 3MeMEeHTOB No npormbam npousBoasT w3
yCroBusi:

, (8.139)
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rae - nporM6 »ene3obeToHHOro ariemMeHTa OT AEVCTBUS BHELLHEN Harpysku;

- 3HayeHue npegenbHO [JonycTuMoro nporuba xene3o6eToHHOro
anemeHTa.

Mpornbbl ene3o6eToHHbIX KOHCTPYKLUIA OnpeaensoT no oblwmm npaBunam
CTPOUTENLHOW MEXaHWKW B 3aBUCUMOCTW OT M3MUGHbIX, COBWUIOBLIX WU OCEBbIX
NePopMaLMOHHbIX XapaKTEPUCTUK Xerne3o6eTOHHOTO afieEMeHTa B CEYEHUsIX MO ero
OINVHe (KpUBU3H, YIIoB caBura u T.4.).

B Tex cnyyasx, korga nporvbbl *ene3obeTOHHbIX 3MEMEHTOB B OCHOBHOM
3aBUCST OT WU3MOHBIX [edopMalui, 3HaYeHUst MPOrMboB OMPEAENsT Mo
XECTKOCTHbIM XapakTepucTukam cornacHo 8.2.22 n 8.2.31.

8.2.22 [1na nsrnbaemblx 351EMEHTOB NOCTOSHHOMO MO AJIMHE 3NEMEHTa CeYeHus,
He MMEWLMX TPELWH, nNporvbbl onpeaenstoT no o6LLmMM NpaBuriam CTPOUTENLHO
MeXaHVKMN C UCMOMNb30BaHMEM XECTKOCTM NOMepeyHbIX CeYeHunin, onpeaensemol no
copmyre (8.143).

OnpeaeneHne KPMBU3HbI Xene306e TOHHbIX 31eMeHTOB

8.2.23 KpuBu3Hy wu3rMGaemblX, BHELLEHTPEHHO CXaTblX W BHELEHTPEHHO
PacTAHYTbIX ANIEMEHTOB A5 BbIYWCIIEHWS| X NPOTMOOB OnpeaensoT:

a) AnNs 3NEMEHTOB MMM y4acTKOB 3NEMEHTa, fOe B pacTsHyTOW 30He He
ob6pasytoTcst HopmasibHble K NPOAONbHOM OCU TPELLMHDI, corrlacHo 8.2.24, 8.2.26;

6) ANs 3NEMEHTOB UMM y4acTKOB 3MIEMEHTA, A€ B PaCTSHYTON 30HE UMEKTCS
TpewwHbl, cornacHo 8.2.24, 8.2.25 1 8.2.27.

OnemMeHTbl MMM Yy4acTKM 3MeMEHTOB paccMaTpuBaloT 6e3 TpewwH, ecru
TpewmHbl He obpasytoTcs [T.e. ycrnosue (8.116) He BbINOMHSETCSA] NpU 4ENCTBUK
MOMHOM  Harpy3kW, BKMHOYAOLWEN MOCTOSIHHYIO, BPEMEHHYI ANUTENbHY U
KpaTKOBPEMEHHYIO Harpy3Kku.

KpuBU3HY ene3o6eTOHHbIX ANIEMEHTOB C TpewwHamy n 6e3 TpewwwyH MOXHO
TakKxe onpeaensiTe Ha OCHoBe AedopMaLMOHHOM Mofenu cornacHo 8.2.32.

8.2.24 TlonHyto KpUBU3HY M3rMBaeMbIX, BHELLEHTPEHHO CXaTbIX U BHELLEHTPEHHO
PacTSHYTbIX ANIEMEHTOB ONpeaenstoT no dopmynam:
Ansa yyacTkoB 6€3 TpeLyH B pacTsHYTON 30He

; (8.140)

ANA yHacTKoB C TpelwmHamu B paCTﬂHyTOIZ 30HEe

(8.141)

B chopmyne (8.140):
, - KPMBW3HbI COOTBETCTBEHHO OT HEMPOAOMKUTENLHOMO AENCTBUA

KpaTKOBPEMEHHbIX Harpy3oK M OT MPOAOIDKUTENbHOTO OENCTBUSI MOCTOSHHBIX U
BPEMEHHbIX ANMTeNbHbIX Harpy3oK.
B chopmyne (8.141):

- KpVBM3HA OT HEMPOAOIKATENLHOTO AEWCTBUS BCEN HArpysku, Ha
KOTOPYIO MPOU3BOASAT pacyeT no AedopMaLusm;
- KpVBM3HA OT HEMpOLOIMKATENbLHOrO AEWCTBUS  MOCTOSIHHBIX U
BPEMEHHbIX AnUTeNbHbIX Harpy3okK;
- KpVBM3HA OT MPOLOIKUTENBHOMO AEMCTBUSI MOCTOSIHHBIX Y BPEMEHHbIX
LANUTENbHBIX HArpy3oK.

KpnBuaHbl , " onpeaenstoT CornacHo ykasavuam 8.2.25.

8.2.25 KpviBnaHy *ene3o06eToHHbIX 3rieMeHTOB oT  AencTsus

COOTBETCTBYIOLLMX Harpy3ok (8.2.24) onpegenstoT no copmyrne

, (8.142)

rape - M3rMbalowmii MOMEHT OT BHELUHEN Harpysku (C y4eToM MOMeHTa OT
NPOAONbHOW CWMbl ) OTHOCUTEMbHO OCW, HOpPMarbHOW MIIOCKOCTU AEeWCTBUS
n3rvbarolero MOMeHTa M MpoxXoAsilleil Yepe3 LeHTP TSXeCTW npuBeOEeHHOro
NonepeyYHoro CE4EHUs ANEMEHTa;

- M3rMbHasi XeCTKOCTb MPUBEAEHHOrO MOMEPEYHOro CeYeHUs 3SeMeHTa,
onpegensiemasi no oopmyne

, (8.143)



ne - Moaynb AedopMauumn cxaTtoro 6eToHa, onpedensembiii B 3aBUCUMOCTH
OT MPOAOIKUTENBHOCTM AENCTBUA Harpy3KuM U C Y4ETOM HarmMuus Uin OTCYTCTBUSA
TPELWH;

- MOMEHT MHepuun npmBegeHHOro nonepeYyHoro cevyeHns OTHOCUTESNbHO
€ro LeHTpa TAXeCTH, OﬂpeﬂeﬂﬂeMblﬁ C Yy4E€TOM Hanm4ua unm OTCyTCTBUA TPELLMH.

3HayeHnss moayns  gedopmauum  GeToHa M MOMEHTA MHepuuu

NPUBEAEHHOTO CEeYeHst AN 9NIEMEHTOB 6e3 TPELLWH B pacTsiHyTOW 30He U C
TpeLmHamMy onpeaenstoT no ykasaHusim 8.2.26 n 8.2.27 cooTBETCTBEHHO.

XKecmkocmb xere3obemoHHO20 adnemMeHma Ha yvyacmke 6e3 mpewuH 8
pacmsiHymoli 30He

8.2.26 XecTKkoCTb Xene3obeTOHHOro aneMeHTa Ha yyacTke 6e3 TpeLwmH
onpeaenstoT rno dopmyrne (8.143).

MomeHT  nHepuumn NpYBEAEHHOTO MOMEepPeYHOro CeYeHust anemeHTa
OTHOCWUTENbHO €ro LIeHTpa TSHKECTW OnpedensioT Kak AN ChrowHoro Tena no
obLyM npaBuiam CONPOTMBIIEHUS YMPYIYX SMIEMEHTOB C y4eTOM BCei Mowaamn
ceyeHust 6eToHa 1 nrowpaei ceveHns apMaTtypbl C kK03dpuLMEHTOM NpuBeaEeHs!
apmaTtypbl kK 6eToHY

, (8.144)

raoe - MOMEHT uHepuuun GETOHHOro CevyeHusi OTHOCUTENbHO LeHTpa TsAXeCTu
npuBeaeHHOro nonepeYyHoro Ce4eHns anemMeHTa;

, - MOMEHTbI MHEPLUM NoLLaaein ce4eHns COOTBETCTBEHHO PaCTAHYTON U
CXaToii apmaTypbl OTHOCUTEMbHO LieHTpa TSHXKECTU MNpUBEOEHHOro nonepeyHoro
CeYeHUs! ANeMeHTa;

- KO3(PPMUMEHT NpUBEAEHNS apMaTypbl K 6ETOHY,

(8.145)

3HayeHve  onpepensoT no o6LWM MpaBuiiaM pacyeTa reoMeTpPUHecKux
XapaKTEPUCTUK CEYEHUI YrPYrX IEMEHTOB.

[lonyckaeTcsa onpeaensiTb MOMEHT MHEpLK 6e3 y4eta apmaTypbl.

3HayeHns wmopyns pgedopmauum 6etoHa B copmynax (8.143), (8.145)
NPUHUMAIOT PaBHbLIMM:

Npu1 HEMPOAOMKUTENbHOM AEeNCTBUN Harpy3Ku

; (8.146)

npu NpoAOIMKUTESNIbHOM nencTemm Harpysku

, (8.147)

roe - NpuHMMatoT no Tabrmue 6.12.
)Kecmkocmb erne306emoHHO20 3neMeHma Ha yyacmke ¢ mpewuHamu 6
pacmsiHymoli 30He.

8.2.27 YKeCTKOCTb enes3obeTOHHOro arieMeHTa Ha yvacTkax C TpelyHamMu B
pacTsHyTOW 30He ONpeaenstoT C Y4ETOM CreAyHLLMX MOTOXEHMIA:

ceyeHust nocrne AedopMUPOBaHNS OCTaTCS MIOCKUMY;

HanpshkeHusi B 6eTOoHe CxaTol 30Hbl OnpeaensioT Kak Ans ynpyroro Tena;

paboTy pacTsHyToro 6eToHa B CEYEHWW C HOpMasribHOW TPELWMHON He
YYUTBIBAIOT;

paboTy pacTsHyToro 6eToHa Ha y4yacTke Mexay CMeXHbIMU HOopMaribHbIMU

TpeLyHaMM y4YuTbIBaOT NOCPEeACTBOM KoadhuLmeHTa
XecTkocTb ene3obeToHHOro  3nemMeHTa Ha yyacTkax C TpelwHamu
onpegenstoT no dopmyre (8.143) u NnpuHUMatoT He Gornee XecTKocTn 6e3 TpeLyH.

3HayeHuns moayns aedopmauum cxatoro 6eToHa NPUHUMAIOT PaBHbLIMM
3Ha4yeHWsIM NpuBEAEHHOrO  Moayns  Aedopmauun , onpefensiembIx no
cdopmyne  (6.9) npu  pacyeTHbIX  conpoTuBreHnss  BeToHa ans

COOTBETCTBYIOWMX  Harpy3oKk  (HENpOAOIKATENBHOTO M MPOAOIKATENBHOMO
nencTans).

MOMEHT MHepuMn NpUBEOEHHOrO MOMEPEYHOro CeyveHUs anemeHTa
OTHOCUTENbHO €ro  LieHTpa TSHKeCTU onpedensT no obumm npasunam
COMPOTUBIEHNS YNPYrX 3NIEMEHTOB C YY4ETOM Nrnowaan cedeHust 6eToHa Tomnbko
CXaTOM 30Hbl, MrioWager CeyYeHUs CxXaToh apmaTypbl C  KOaddULMEHTOM

npuBeaeHUst apMaTtypbl kK 6eToHy 1 pacTsHyTOWM apMaTypbl ¢ KO3(ULNEHTOM

npuBeaeHUst apMaTypbl K GETOHY

, (8.148)



me , , - MOMEHTbl UHEPLWW NIOLaeN CEYEHU COOTBETCTBEHHO CXaToW
30Hbl GETOHa, pPacTsIHYTOW U CXaToW apMaTypbl OTHOCUTENBHO LIEHTPa TSHKECTM
npuBeaeHHoro 6e3 yyeta 6eToHa pacTsHYTO 30HbI NMOMNEPEYHOrO CEYEHUS.

3HayeHus " onpefensiioT no obWWM npaBwuram  ComnpoTUBIIEHNS
maTepuaroB, MpYHUMasi paccTosiHie OT Hauboree CxaToro BorokHa GeToHa Ao

LeHTpa TSHKeCTW npuBedeHHoro (C koadduumeHTamy npueeaeHns " )
nonepeyYHoro ceveHusi 6e3 yyeta 6eToHa pacTsiHYTOW 30HbI (pucyHok 8.19); ans
n3rnbaemMbix aNIEMEHTOB

ae - CPefHsAs BbICOTA CXaToN 30HbI 6ETOHa, y4MThIBalOWAs BMvsiHue paboThbl
pacTsHyToro 6eToHa Mexay TpewmHamyv W onpegensiemasi cormacHo 8.2.28
(pvicyHok 8.19).

PucyHok 8.19 -lpuBeaeHHoe nonepeyHoe ceveHne u cxema
HanpsiXeHHO-AetpOpMMPOBAHHOIO COCTOSIHUA 3NIeMeHTa C TpeluHamMm
ANnA pacyeTa ero no gecgopmauusam npu gemcTBum nsrnéarowero
MOMeHTa

1 - YPOBEHb LIeHTpa TSHKECTU NpuBeAeHHOro 6e3 yyeTa pacTsHyToN 30HbI BGeToHa
nonepeYHoro ceveHms

PucyHok 8.19 - lMpuBefeHHoe nonepeyHoe ceveHne (a) U Cxema HanpsiKeHHo-
NecopMUPOBAHHOIO COCTOSIHUA 3MemMeHTa ¢ TpewmHamu (6) Ans pacyerta ero no
[AecopMaLmaM Npu AefcTBUM N3rMbatoLLero MoMeHTa

3HayeHus " onpegdensoT no obuym npaBunam  pacyeTa
reOMeTPUYECKMX XapaKTEPUCTUK CEYEHMIA YNPYTUX SNIEMEHTOB.

3HayeHns KkoaddMLUMEHTOB MpuBedeHUs apmatypbl K GeToHy n
onpegenstoT no 8.2.30.

8.2.28 [ns u3rmbaemMbix 3NIEMEHTOB MOJSIOXEHUE HeWTparbHOW ocu (CcpeaHsis
BbICOTa CXaToW 30Hbl 6eToHa) onpeaenstoT U3 ypaBHeHUs

, (8.149)

rae , " - cTaTWYeckne MOMEHTbI COOTBETCTBEHHO CXaToN 30Hbl
6eToHa, pacTsHYTON U CXaTol apMaTypbl OTHOCUTENBHO HENTpParbHOW OCK.

[na npsMOYronbHbIX CEYEeHU TOMbKO C PacTAHYTOM apmaTypon BbICOTY
CXaTon 30HbI onpeaensoT no dopmyne

i (8.150)

rne

[Ona npsiMOYronbHbIX CEYEHWN C PacTAHYTOM WM CXAToW apmaTypon BbICOTY
CXaToW 30HbI ONpeaenstoT no dopmyne

(8.151)

rae

[ns TaBpoBbIX (C MOMKOW B CXATOW 30HE) U [BYTABPOBbLIX CEYEHWIA BbICOTY
CXaTol 30HbI onpeaensioT no dopmyne



(8.152)

rae

- Nriowaab CeYEHNsi CBECOB CXXaTOW MOJKU.
[ns  BHELEHTPEHHO CXaTblX W BHELEHTPEHHO PacTsHYTbIX 3MEMEHTOB
NOJIoXXeHUe HeTpanbHOW OCK (BbICOTY CXATOW 30HbI) ONpeaenstoT U3 ypaBHeHUs

, (8.153)
rae - paccTosiHMe OT HeWTpanbHOM OCKM A0 TOYKU MPUIMOXEHUS MPOAOSIbHON
cunbl , OTCTOSILLEN OT LieHTpa TSHKECTW MOMHOro ceyeHust (6e3 yyeTa TpeLwmH) Ha

paccTosHUm ;

, s , s , - MOMEHTbI MHEpLUM 1 cTaTU4eCcKne MOMEHTbI
COOTBETCTBEHHO CXaToll 30HbI 6eToHa, pacTsHyTOW W cxaTo apmaTypbl
OTHOCUTENbHO HENTPanbHON OCK.

[lonyckaeTcst AN 3NeMEHTOB NPSIMOYTOfNbHOTO CEYEHWS BbICOTY CXATOW 30HbI
npy A4eAcTBUM U3rMbGatoLLMX MOMEHTOB M NPOAOIbLHON CUmbl onpegensTb no
dopmyne

, (8.154)

roe - BbICOTA CXaToW 30HbI U3rMbGaeMoro arnemeHTa, onpegensemas no
dopmynam (8.149)-(8.152);

, - MOMEHT WHepuMM U nrowaab MNpUBEOEHHOro MonepeYHoro
ceyeHVs, onpeaensemMble A1 NOMHOMo cedeHus (6e3 yuyeTa TpeLLmH).
3HaveHnss reoOMEeTPUYECKNX XapaKTEPUCTUK CeYeHst aieMeHTa onpeaensioT no
06LLMM NpaBuram pacyeTa CeveHns ynpyrix 3MeMeHToB.
B copmyne (8.154) 3Hak "nnoc” NpUHUMAIOT NpW CHUMatOLLEN, a 3HaK "MMHYC"
npu pacTArMBaroLLei NPoJobHO cune.

8.2.29 XecTKkoCcTb u3rMbaemMbix >xene3obEeTOHHbIX 3MEMEHTOB [JonycKkaeTcs
onpeaensaTb no dopmyne

, (8.155)

roe - paccTosiHMe OT LeHTpa TSHXKECTU pacTsHYTOM apMaTtypbl A0 TOYKM
NPUNOXeHNsi paBHOAENCTBYIOLLEIN YCUIMUN B CXaToMN 30HE.

[ins anemMeHTOB NPSIMOYroNbHOTrO CEYeHUst Npyu OTCyTCTBUM (UnM 6e3 yyera)
CXXaToW apMaTypbl 3Ha4eHWe  onpeaenstoT no dopmyne

(8.156)

[ins anemeHTOB NpSIMOYronbHOTO, TaBPOBOMO (C MOMKOW B CXaToW 30HE) U
[IBYTaBPOBOTO MOMEPEYHbIX CEYEHUN 3HaYeHWe  AOMycKaeTcs MNpUHUMAaTh

paBHbIM
8.2.30 3HaueHust Ko3athdMLMEHTOB NpUBEAEHNSI apMaTypbl K 6ETOHY NpUHMMatOT

paBHbIMM:
[N CxaTon apMaTypsbl

; (8.157)
0N pacTsHYTON apMaTypbl
, (8.158)
rae - NpvBeaeHHbI MoayIb Aedopmaumm cxaTtoro 6eToHa, onpeaensembiii

no dopmyne (6.9) npu HENPOAOMKUTENBHOM W NPOAOIKUTENIBHOM AEeNCTBUM
Harpysku, 3ameHss Ha ;

- npvBeAeHHbIn Moadynmb AedopMaumn  pacTsaHYTOM  apmatypebl,
onpedensiembli ¢ y4eToM BIMsHUA paboTbl pacTsHyToro 6eToHa Mexay
TpeLwmHamm no opmyne

(8.159)



3HaueHusa koadpdmumeHTa onpegenstoT no copmyne (8.138).

[onyckaeTca npuHUMaTb 1 n, cneposaTtenkHo, . Mpu aTom,
ecrm ycrnosue (8.139) He ygoBneTBopseTCs, pacyeT Mpou3BOAAT C  Yy4ETOM

koadhdmLmeHTa , onpegensiemoro no gopmyrne (8.138).

8.2.31 Mporubbl >xene306eTOHHbIX 3NIEMEHTOB MOXHO OnpeaensTb Mo obuwm

npasuraMm CTPOUTENbHOW MEXaHUKW C WUCMOfb30BaHWEM BMECTO KPUBU3HbI

HeMnoCpPefCTBEHHO U3MMBHBIX KECTKOCTHBIX XapaKTepUCTUK nyTeM 3ameHbl
YNPYruX U3rMbHbIX XapakTepucTuk B pacyeTHbIX 3aBWCUMOCTSX Ha yKa3aHHble
XapaKTepucTuKu , BblYMCrAemble no dpopmynam, npuseaeHHsiM B 8.2.25 n 8.2.29.
Mpyn coBMeCTHOM AENCTBUN KpaTKOBPEMEHHOW U ANMTENbHOM Harpy30K NonHbIN
npornb anemeHToB 6€3 TPELmH U C TpelmHamMy B PacTsiHYTOW 30He onpegensoT
nyTeM CyMMWUPOBaHWSI NpOrMGOB OT COOTBETCTBYIOLLMX Harpy3ok Mo aHarnorum c
CYMMMPOBaHNEM KPUBM3HbI MO 8.2.24, NPUHMMASs XECTKOCTHbIE XapaKTepucTKn
B 3aBMCMMOCTW OT YKa3aHHOMW B 3TOM MyHKTE MNPUHSATOW NPOAOIHKUTENBHOCTH
[EeNCTBUsA paccMaTpuBaeMon Harpy3ku.
[onyckaeTcsa npy onpefeneHn XeCTKOCTHBIX XapakTEPUCTUK  3NIeMEHTOB C

TpeLmHaMy B pacTSHYTON 30He NpuHUMaTh Ko3ddmLMeHT 1. B atom cnyvae
npyv COBMECTHOM [EWCTBWUM KPaTKOBPEMEHHOW W ANWUTENbHON Harpy3oK MOMHbIi
nporn6 n3rmbaembix 311EMEHTOB C TPELLMHAMMN ONPefensitoT nyTeM CyMMUPOBaHUS
nporMboB OT HeNpOAOIKATENBHOrO AENCTBUS KPAaTKOBPEMEHHOW Harpysku u ot
NPOAOIMKUTENBHOTO AEUCTBUA ANMTENBHOM Harpy3ku C y4eTOM COOTBETCTBYHOLLMX
3HAYEHWIN KEeCTKOCTHbIX XapakTepucTuK , T.e. MOJOOHO TOMy, KaK 3TO MPUHSTO
0N ANEMEHTOB 6€3 TPELLWH.

OnpeneneHne KpUBU3HbI Xene306eTOHHbIX 3MEMEHTOB Ha OCHOBE
HenuHeHoW Aed opMaUMOHHOW Moaenu

8.2.32 MorHyto KPUBK3HY ene306EeTOHHbIX 3NIEMEHTOB Ha yyacTkax 6e3 TpelmH
B pacTsHyTOW 30He ceyeHusi onpeaensitoT no dopmyre (8.140), a Ha yyacTkax ¢
TPEeLmHamMmM B PacTAHYTON 30HE ceveHuns - no doopmyne (8.141).

3HayeHns KpuBM3H, BXodaumx B copmynsl (8.140) u (8.141), onpeaensioT u3
peleHnss cuctembl ypaBHeHun (8.26)-(8.30). lMpu aTOoM AOns 3remMeHToB C
HOpMarbHbIMW  TPeLwHaMW B PacTSHYTOW 30HE HanpsbkeHMe B apmartype,
nepecekaroLLein TpeLLmHbI, ONpeaenstoT no dopmyre

, (8.160)

roe

(8.161)

3necb - OTHOCUTENbHAsA AedopMaLms pacTsHyTOW apMaTypbl B CEYEHUN
C TPELLMHOM cpa3dy nocre 06pa3oBaHUsi HOpMaribHbIX TPELLMH;

- ycpedHeHHas OTHOCUTenbHas Aedopmauus pacTsaHYTON apmaTtypbl,
nepecekaroLLeit TpeLLmHbI, B paccMaTpyBaemon CTaaumn pacyera.

Mpn onpepeneHn KpYBU3H OT HEMPOAOIKUATENBHOTO AEWCTBUS Harpysku B
pacyeTe UCMonb3ylT AnarpaMMbl KpaTKOBPEMEHHOTO AedOpMUPOBAHUSA CXaToro U
pacTsHyToro 6eToHa, a npu OnpefereHMn KpUBU3H OT MPOAOIHKUTENbHOMo
[eNCTBUSA Harpysku - Auarpammbl AWTENLHOrO  AedopMupoBaHnst 6eToHa ©
pacyeTHbIMU XapakTepUCTUKaMm Ans npeaenbHbIX COCTOSIHUIA BTOPOM rpynbl.

[INs YaCTHbIX CriyqaeB AeNCTBUA BHELLHEN Harpy3ku (M3rnb B ABYX NOCKOCTAX,
n3mb B MIOCKOCTM OCU CUMMETPUM MOMEPEeYHOro CeYeHus 3feMeHTa U T.M.)
KpUBM3HbI, BXoAswme B cdopmyrbl (8.140) un (8.141), onpegensior us peLueHus
CYCTEM ypaBHEHWI, ykasaHHbIX B 8.1.26-8.1.28.

9 NpeaBapnTenbHO HaNpsiXKeHHbIe
Xene3o0eTOHHbIe KOHCTPYKLUMK

9.1 NpepBapuTenbHbIe HANPSAXEeHUA apMaTypbl

9.1.1 lNpenBapuTenbHble HaMPsPKeHUst apmaTtypbl npuHMMatoT He Gornee
ANst TopsiyeKaTaHon Y TEPMOMEXaHUYECKM YNPOYHEHHOW apmaTypbl U He

Gonee NS XONo4HOAEe(OPMUMPOBaHHON apMaTypbl ¥ apMaTypHbIX KaHaTOB.



9.1.2 Tpu pacyeTe npeaBapuTenbHO HAaMPSXKEHHbIX KOHCTPYKLMA cregyet
YYUTbIBATL CHWKEHWE MPEABapUTENbHBIX HaMPSBKEHUA BCIEACTBME MNOTEPb
npeaBapuUTENbHOrO HanpsikeHUs - A0 Mepefadn YCUIMUA HaTshkeHust Ha GeToH
(nepBble MoTEpU) M Mocne nepeaadn ycurms HaTspkeHus Ha GeToH (BTopble
norepm).

Mpy HaTsXEHWUM apMaTypbl Ha YNopbl CIIEAYET Y4YUTLIBATD!

nepBble NOTEpU - OT penakcalm NpeaBapuUTEnbHBIX HANPSXKEHWUI B apMaType,
TeMnepaTypHoro nepenaga npu  TePMUYECKon 0BpaboTke  KOHCTPYKLIWNA,
nedopmauum aHkepos 1 gedopmarim dopmbl (YropoB);

BTOPbIE NOTEPU - OT YCaaKM 1 nondyvectun 6eToHa.

Mpy HaTsxeHWUW apMaTypbl Ha 6ETOH crefyeT yuuTbIBaTh:

nepeble notepu - oT AedopMauunm aHKepoB, TPEHUS apmaTypbl O CTEHKU
KaHaroB 1y NoBepXHOCTb KOHCTPYKLINY;

BTOPbIe NOTEPU - OT peniakcaunn NpeaBapuTENbHbLIX HaNPSXXeHW B apMaType,
ycapKku 1 nonsy4ectn 6eToHa.

9.1.3 lMoTepn OT penakcaLun HanpsHkeHUn apmaTtypbl onpeaensoT no

copmynam:
ansa apmatypbl knaccos A600-A1000 npu cnocobe HaTskeHus:

MEXaHN4eCKOM - ; 9.1)

ANEKTPOTEPMUYECKOM - ; (9.2)

ANA apmaTypbl KaccoB 1200- 1500, K1400, K1500, K1600 npu cnocobe
HaTsHKEHWS:

MexaHU4eCKOM - ; (9.3)
3NEKTPOTEPMUYECKOM - . (9.4)
3pecb npuHMMaeTcsi 6e3 NoTepb B Meranackasnsix.
lMpu oTpuLaTenbHbIX 3HAYEHUsIX NpUHUMAtOT 0.

I'IpM HanMuum Goree TOYHbIX AaHHbIX O penakcauun apmMmartypbl O0MyCKaeTcA
NPUHUMATbL UHble 3Ha4YeHNA NOoTepb OT penakcaunn.

9.1.4 Motepun oT TemnepatypHoro nepenaga  °C, onpegensiemoro kak
pasHOCTb TemnepaTyp HaTSHYTOW apmaTtypbl B 30He HarpeBa W YCTPOMCTBA,
BOCMPUHUMAIOLLETO YCUITMSI HATSHKEHWS NPU HarpeBe 6eToHa, MPUHUMAOT paBHbIMU

(9.5)

I'IpM OTCYTCTBMM TOYHbIX AaHHbIX MO TeMnepaTtypHOMYy nepenaay AornyckaeTca

npuHUMaTb 65°C.

Mpyv Hammumm 6Gonmee TOYHbIX [aHHBIX O TemnepaTypHoi o6paboTtke
KOHCTPYKLIMM AOMNYCKaeTCA NPUHUMAThL MHblE 3HAaYeHUs NoTepb OT TemnepaTypHOro
nepenapa.

9.1.5 Tlotepn oT pedopmaumy cTanbHOM dopmbl  (YNopoB) npun
HeOoHOBPEMEHHOM HaTsKeHWUM apmaTypbl Ha hopMy onpeaenstoT no gopmyne

, (9.6)

rAe - YUCIIO CTEPXHEN (rpynn CTepXHew), HaTArMBaeMbIX HEOQHOBPEMEHHO;
- cOnmkeHVe ynopoB MO JMHWN AENCTBUS YCUNUSI HaTSHKEHWUS apMatypbl,
onpeaenseMoe 13 pacyeta gedopmasm opmbl;
- pacCTOsiHME MeXay HapY>XHbIMW PaHAMM YNOpPOB.
Mpyn OTCYTCTBUM AaAHHBIX O KOHCTPYKLMM (pOPMbI U TEXHOSIOMWN M3roTOBIIEHUS

[ornyckaeTcs NpuHUMaThb 30 MMa.
Mpy anekTpoTepmuyeckom crnocobe HaTskeHUs apmatypbl MoTepu OT
nedopmaLmm opMbl HE YYUTLIBaKOTCS.

9.1.6 lMoTepn oT AedopMaLM aHKEpOB HATSXHbLIX YCTPOWCTB npu
HaTshKeHUM apMaTypbl Ha ynopbl ONpeaenstoT no dopmyne

: 9.7)

rae - obxatue aHKepOB UMM CMELLIEHWE CTEPXHS B 3aXVMaXxX aHKepOB;
- paccTosiHVE MeXay HapyXXHbIMU FPaHsIMM YropoB.

lMpun OTCYTCTBMM AaHHbBIX [OMYCKAETCs MPUHUMATh 2 MM.
Mpn arekTpoTepMMYECcKOM crocobe HaTshKeHUst apmatypbl noTepu ot
AedopMaLim aHKepoB He YYUTLIBALOT.

9.1.7 MNpy HaTshkeHUM apmaTypbl Ha GeToH moTepu OT Aedopmaumn aHKepoB

HaTsDKHbIX ~ YCTPOWCTB onpegensaoT no dopmyrne (9.7), B KOTOpOW

ApuHUMaKT 2 MM, a noTepn OT TPeHUA O CTEeHKW KaHaroB Unn NoBepXHOCTb
KOHCTPYKUUK onpeaensdtoT no cbopmyne



rae - oCHoBaHMe HaTypalibHbIX ﬂOFaqu)MOB;

, - koadpuLmeHTbI, onpeaensiemble no Tabnmue 9.1;
- ANVHAa yJacTKa OT HaTSHKHOMO YCTPOMCTBA 40 PaCYETHOrO CeYeHust, M;

- CyMMapHbiIiA yron noBopoTa Ocu apMaTypbl, pag;

- NpMHUMaeTCcA 6e3 noTepb.

Tabnmua 9.1
KaHan nnm noBepxHOCTb KoadbdpuumeHTbl Ana onpegeneHus notepb
OT TPEHVst apmaTypbl
npu apmatype B Buge
Ny4KoB, cTepxHen
KaHaToB  Nepvoan4eckoro
npodmns
1 Kanan:
C MeTanuyeckon noepxHocteto  0,0030 0,35 0,40
c  GeToHHOM nosepxHocTbio, 0 0,55 0,65
06pa3oBaHHbIN XKECTKUM
kaHanoobpasoBartenem
TO xe, mbkum 0,0015 0,55 0,65
kaHarnoo6pasosatenem
2 beToHHast NOBEPXHOCTb 0 0,55 0,65
9.1.8 lNotepu ot ycapgku GeToHa Npu HaTSHXKEHWM apMaTypbl Ha ynopbl
onpegenstoT no dopmyne
, (9.8)
rae - pecdopmauunn ycaakum 6eToHa, 3Ha4EHUs1 KOTOPbLIX MOXHO NPUBIIMKEHHO

NpUHMMaTb B 3aBUCUMMOCTM OT Krnacca 6eToHa paBHbIMM:
0,0002 - onsa 6eToHa knaccos B35 u Huxe;
0,00025 - ons 6eToHa knacca B40;
0,0003 - ans 6eToHa knaccos B45 v Bbille.
Ons GeToHa, noaBeprHyToro TenroBol ob6paboTke npu aTMocdepHoM

[aBneHwn, notepu OT ycagku GeToHa BbluMcnsOT no copmyne (9.8) ¢
YMHOXEHMEeM MOMy4eHHOro pesynbTaTa Ha koadpmuneHT, paBHbiv 0,85.

Motepn oT ycagku 6GeToHa npu HaTskeHUU apmaTypbl Ha 6eToH
onpegenatoT no dopmyne (9.8) C yMHOXeEHMEM MOMyYEHHOro pesynbrarta
He3aBMCKMO OT YCroBuUi TBepAeHusi 6eToHa Ha KoadduLMeHT, paBHbI 0,75.

[onyckaeTca noTepu OT ycagku OeToHa onpeaensTe 6onee TOYHbIMW
MeTofaMu.

9.1.9 MoTepw oT nondyyectun 6eToHa onpeaensioT no dopmyne



rae - k03abdpmLMeHT nonayvecTn 6eToHa, onpeaensemblii cornacHo 6.1.16;

- HanpsbkeHnsl B 6eTOHe Ha YPOBHE LieHTpa TSXeCT paccMaTpuBaeMon
- rpynnbl CTEPXXHEN HanpsiraemMon apMartypbl;

- paccTosiHMe Mexay LIeHTpaMu TSHKeCTW CeuYeHuss paccMmaTpyBaemon
TPYNMbl CTEPXHEN HaNpsiraeMol apMaTypbl ¥ MPUBEOEHHOTO NOMNEPEYHOro CeYeHNst
aneMeHTa;

s - nfowagb npuBeeHHOro ce4eHnsa aremMeHTa n ee MOMeHT MHepunn
OTHOCUTESbHO LeHTpa TAXEeCTU NpUBEeAEeHHOro cevyeHns,

- KO3 MEHT apMUPOBAHWS, PaBHbIN ,rae 7] - nrowaamn
NonepeYyHOro CeYeHWsi dremMeHTa W paccMaTpvBaemMoW [pynnbl  CTepxHEN
Hanpsiraemoi apMaTypbl COOTBETCTBEHHO.

[na 6eToHa, NMOABEPrHyTOro TennoBow obpaboTke, MOTEPU BbLIYUCASIOT MO
dopmyre (9.9) ¢ yMHOXEHMEM MOMy4YeHHOro pesynbTaTta Ha Ko3tduL MEHT, paBHbIN
0,85.

[onyckaeTca notepu OT nondyvecTn GeToHa onpedensaTb Gonee TOYHbIMW
MeToAaMu.

HanpsixeHus onpeensioT no npasunam pacyerta ynpyrux maTtepuaros,
NpuvHUMasi NpYBEOEHHOE CeYeHWe 3NeMeHTa, BKMYalolee nrowaab CeYeHUst
GeToHa ¥ nrowaab CeyeHus Bcel NPOAOSbHOW apmMatypbl (Hanmpsiraemon 1

HeHanpsiraeMon) ¢ KoahMLMEHTOM NpPUBEAEHUS apmaTypbl K GETOHy ,

cornacHo 9.1.11.

Mpwn 0 npuHMmaeTcs owun 0.

9.1.10 TlonHble 3Ha4YeHWs NepBbiX MNOTEPb MNPEenBaPUTENbHOTO HAaMNPSXEHWS
apmatypebl (Mo 9.1.3-9.1.6) onpegensitoT no dopmyrne

, (9.10)

rae - HoMep NoTepb NpeaBapUTenibHOro HanpsXeHus.
Ycunne npeaBapuUTenbHOro ob6xaTus 6eToHa ¢ Yy4€eTOM NepBbiX NOTEPb PaBHO:

, (911

roe 7] - nrowadb CevYeHuss -1 rpynnbl CTepXHeW Hanpsiraemon
apmatypbl B CEYeHUM 3reMeHTa W npeaBapuTeribHOE HanpshkeHue B rpynne ¢
Yy4EeTOM NepBbIX NOTEPb

3necb - HavanbHoe npefBapuTenbHOE HanpsikeHue paccmaTpuBaemon
rpynnbl CTEPXHEN apMaTypbl.

MonHble 3HayYeHWs1 NepBbIX U BTOPbIX NOTEPb NPeABapUTENBHOMO HanpsKeHUs
apmatypel (no 9.1.3-9.1.8) onpegensioT no dopmyne

(9.12)

Ycunve B HanpsiraeMoli apMaTtype ¢ YHETOM MOHbIX MOTepb PaBHO

, (9.13)

roe

Mpy NPOEKTUPOBaHUN KOHCTPYKLMIA NOMHbIE CyMMapHble noTepu ans
apMaTypbl, PacrnofoXeHHOW B PacTSHYTOW Mpu 3KChfyaTauunm 30He CeYeHust
anemeHTa (OCHOBHOW paboyel apmatypbl), criegyeT npuHUMaTe He meHee 100
MMa.

Mpy onpepenexwn ycunus npeaBaputensHoro obxaTtust 6eToHa  C y4eTom
MOMHBIX MOTEPb HaMPsSHXKEHWA CriefyeT Y4WUTbiBaTb CXVMAIOLLME HanpsbkeHus B
HeHanpsiraeMon apmaTtype, YUC/IEHHO paBHble CyMMe MoTepb OT Ycafku W
nonayyecTtu 6eToHa Ha ypoBHE 3TOM apMaTypbl.

Mpu onpegeneHun ycunuii o6xaTns ¢ y4eTOM HeHanpsiraemoi apmatypbl Ha
YPOBHE HeHanpsiraeMol apmaTypbl, MOTEpM OT MOM3y4yecTU Ha ITOM YPOBHE

APUHUMAKOT  pPaBHbIMU , foe - notepu OT nonsy4vyectun Onsd

CTEpXHEN  Hanpsiraemow  apmaTtypbl, Orwkavwen K  paccMaTpuBaemon

HeHanpsiraemMoii  apmarype; " - HanpsbkeHust B GETOHe Ha ypOBHe
paccMaTpuBaeMol HeHanpsiraeMoii U HanpsiraeMomn apMaTypbl COOTBETCTBEHHO.



9.1.11 lNpenBapuTenbHble HanpsbxkeHus B 6eToHe npy nepegade ycunusi

npegBapuTenbHoOro obxatums , onpegendaemMoro ¢ ydeToMm nepBbiX NoTepb, He
AOIPKHbI NpeBbIlaTb:
€CInN HanpsXeHns YMEeHbLUaTCA NN HEe N3MEHAOTCA Npu OEeNCTBAN BHELLHMX

Harpy3ok - ,
€CIy HanpshxeHUs1 YBENMYUBAIOTCS NPU JeUCTBUN BHELLHWX Harpy3oK -

HanpsikeHusi B 6eToHe onpeaenstoT no dopmyne

, (9.14)

rae - ycurve npegBapuTernbHOro 06xaTus ¢ y4eToM NepBbIX NOTEPb;
- M3rMbarowmin MOMEHT OT BHELUHEN Harpy3ku, AeWCTBYIOLMIA B CTaguu
06xaTus (CO6CTBEHHbIN BEC 3nieMeHTa);
- paccTosiHUE OT LiEHTPa TSHKECTU CEYEHWSI O PAaCCMaTPUBAEMOro BOMOKHA;

- JKCUeHTpucutet ycunmsa OTHOCUTENIbHO LIEeHTpa TAXecTu
npuBegeHHOro nonepeYyHoro ce4eHna anemMeHTa.

9.1.12 [InuHy 30HbI Nepegavn NpeaBapuUTEnbHOTO HanpshkeHus Ha 6eToH ans
apmartypbl 6€3 JONONHUTESbHBIX aHKEPYHOLLMX YCTPOCTB ONpeaenstoT no dopmyrne

, (9.15)

HO He MeHee 1 200 MM, a ANs apMaTypHbIX KaHaToB Takxe He MeHee 300 Mm.
B cpopmyne (9.15):

- MNpeaBapuTenbHOe HarpsbhkeHWe B HampsiraeMoil apmatype C yvyeToM
nepBbIX NOTepb;

- COMpPOTWBMEHME CLENmneHns HanpsiraeMon apmaTtypbl ¢ 6eToHoM,
oTBevalollee nepeaaToyHon npoYHocTU 6eToHa U onpedensemMoe COrnacHo
10.3.24;

, - nrowanb 1 NepuMeTp CTepxHs apMaTypsbl.
Mepepavyy npedBapuTENbHOTO — HampsbkeHUs € apMatypbl Ha  GeToH
PEeKoMeHAYETCS OCYLLECTBIIATh MIaBHO.

9.2 PacueT 3fieMeHTOB NnpeaBapuUTenbHO HanpsiKeHHbIX
Xerne3o6eTOHHbIX KOHCTPYKL MU No npeaenbHbIM
COCTOSIHUAAM NepBOM rpynnbl

PacueT npeaBapuTenibHO HanpsiXXeHHbIX XXefe300eTOHHbIX 3fieMeHTOB
Mo Npo4YHoc™
Obwue nonoxeHust

9.2.1 PacuyeT npeaBapuTenbHO HaMpsHKEHHbIX 3NIEMEHTOB MPOWU3BOAAT A
cTaguv aKcnnyaTauum Ha AefCTBUE U3MMBaoLLMX MOMEHTOB W MOMEPEYHbIX CUn OT
BHELLHMX Harpy3oK 1 Anst CTaguy NpeaBapuTensHOro o6xatus Ha eUcTBrUe YCUnvin
OT MPEeOBapUTENBLHOTO HaTSXKEHUSI apMaTypbl U YCWUIWIA OT BHELLHUX Harpy3ok,
[eNCTBYIOLLMX B CTaAUN 0GxKaTus.

9.2.2 PacyeT Mo MPOYHOCTM MpeaBapUTErbHO HarpsPKEHHbIX 3MEMEHTOB Mpu
OencTBuM  n3rmbatomx MOMEHTOB  criedyeT Npou3BOAWTL AN CeYeHWN,
HOpMarbHbIX K UX NPOAObHOM OCK.

PacyeT no NnpoYHOCTV HOpMarbHbIX Ce4YeHUin B OOLLEM criydyae NpousBOAST Ha
OCHOBE HenvHeHon gedopMaLMoHHON mogenu cornacHo 9.2.13-9.2.15.

[onyckaeTca  pacyeT  Xene3oBEeTOHHbIX  3IEMEHTOB  MPSIMOYrOfbHOrO,
TaBpoOBOTO W [BYTABPOBOTO CEYEHWN C apmaTypol, PacrofioKEHHOW Yy
nepneHAnKYNApHbIX NIIOCKOCTM M3rMba rpaHen anemeHTa, Npu AeNCTBUN yCunuii B
NIOCKOCTM  CUMMETPUM  HOpMaribHbIX  CEYEHU MPOM3BOAMTbL Ha  OCHOBE
npegenbHbIX yCunum cornacHo 9.2.7-9.2.12.

9.2.3 [na xene300eTOHHbIX 3MIEMEHTOB, Y KOTOPbIX MpedernbHoe ycunne no
NPOYHOCTU OKa3blBaETCS MeHbLUe NPeAeribHOro yeunvsi no o6pa3oBaHnio TPELLWH,
nrowab CevYeHusi NpoaornbHOM PacTsIHYTON apMaTypbl AoiPkHa ObiTb yBenmyeHa
no cpaBHeHUto ¢ Tpebyemol 13 pacyeTa no NPOYHOCTU He MeHee YeM Ha 15% wnm
[OMkHa  YOOBMETBOPSATb pacyeTy Mo MPOYHOCTM Ha [edcTBUMEe MOMEHTa
06pasoBaHusi TPELLMH.

9.2.4 PacyeT npegHanpsiKeHHbIX 3NIEMEHTOB B CTaAnM 06aTusi NpoM3BOAAT Kak
Npy BHELLEHTPEHHOM CXaTuW YCUIMeM MpefBapuTenbHOro obxaTtus B npeaerisHomM
CcoCTosHUM cornacHo 9.2.10-9.2.12.

9.2.5 PacuyeT npefBapuTeNnbHO HaMpPsBKEHHbIX 3MEMEHTOB MO MPOYHOCTM MpU
OeiCTBUM MOMEepeYHbIX CUn (pacyeT MO HaKMOHHBbIM CEYEHWSIM) U MECTHOM
AeiicTBUN Harpy3ku (pacyeTbl Ha CMATVE 1 NPoAAaBNMBaHUE) CrneayeT NPou3BoANUTb
cornacHo ykasaHusim 8.1.



9.2.6 lMpwn pacyeTe npenBapuTENbHO HaNPSXKEHHbIX 3MEMEHTOB MO MPOYHOCTH
crnefyeT yuuTblBaTb BO3MOXHbIE OTKIIOHEHWSI MpeaBapUTENbHOrO HanpsbKeHWs,

onpeaensemoro cornacHo 9.1.10, nyTeM yMHOXeHUsi 3HaYeHun (rm ycurnms
obxaTus ) AnNA paccMaTpyMBaEeMoro -ro CTEpXHS WnM rpynnbl CTEpXHEN
HanpsiraemMon apMaTypbl Ha K03hdmLMEHT

3HaveHns koaddmumneHTa NPUHUMAIOT PaBHbLIMU:

0,9 - npy 6GnaronpusSTHOM BIMSIHWUM NPeABapUTENEHOTO HaMPSHKEHWST;

1,1 - Npn He6NAroNPUATHOM BMUSIHUM NPeABapPUTENBHOTO HAMPSHKEHUS.

PacueT npeaBapuTenbHO HanpsiXXeHHbIX 3NIeMEHTOB Ha [AeWcTtsue
U3rmbaroLmx MOMEHTOB B CTaAUM 3KCNIyaTauun no npeAenbHbIM YCUNTUAM

9.2.7 PacyeT no NpOYHOCTVM HOPMAasbHbIX CEYEeHUn crieayeT npou3BOAUTb
cornacHo ykadaHusm pasgena 8.1 ¢ y4eTom AononHUTErNbHbIX ykadanui 9.2.8-9.2.9.

Mpu atom B dhopmynax 8.1 o6o3HaveHns nnolladeit ceveHus " crnenyet
OTHOCWTb KaK K HanpsaraeMo, Tak 1 K HeHanpsiraeMon apmatype.
[lonyckaeTca NpvHUMAaTb AMS PacTSHYTON apMaTypbl C YCMOBHbIM Mpeaeniom

TEKy4HeCTn HanpsbhkeHna Bbllle , HO He Oonee B 3aBUCUMOCTU OT

COOTHOLLUEHUst  ” (9.2.8).

9.2.8 3HayeHus oTHOoCUTENBHOM AedopMaL M apMaTypbl PacTSHYTON 30HbI

NPy BbIYUCTIEHNM 3HAYEHUS PAHUYHO BbICOTbI CXXaToW 30HbI GeToHa cnenyet
onpenensaTtb no opmynam:
[71s1 apMaTypbl C YCIIOBHBIM NPefenoM Teky4ecTu

; (9.16)

rae - npeasapuTeribHoe HanpsXeHwe B apMaTtype C y4eToM BCeX nortepb u

0,9;

400 - B Ma.
ONa HeHanpsiraeMoii apMaTypbl ¢ M3NYECKUM NPeaerom Teky4ecTn

9.2.9 [Ina HanpsAraemon apmaTypbl, pacrosioXeHHOW B CXKaToW 30He, pacyeTHoe

COMPOTMBIIEHNE CXaTUO crenyeT 3aMeHUTb HamnpsPKeHUeM , PaBHbIM:
500 - - npu yyete koadpdmumeHTa ycroBuin paboTbl BeToHa 0,9
(n.6.1.12);
400 - npu 1,0.
3pecb - B MMMa.
3HauyeHuns onpeaenstoT ¢ KoaddmUneHToMm 1,1.
Bo Bcex cnyyasx HanpsikeHue npuyHMMatoT He 6ornee

PacueT npepBaputenbHO HanpsXXeHHbIX 3NeMeHTOB B CTaguu
npeaBapuTe IbLHOro oGXxamms

9.2.10 lNpu pacuyeTe anemeHTa B CTagun npeaBapuTesibHOro obxartus ycunve B
HanpsiraeMon apmaTtype BBOAMTCH B pacyeT Kak BHEWHSs npojosibHas cwna,
paBHasi

, (9.17)

roe " - MrowaaM CEeYeHUsi HanpsiraemMon apMaTypbl, PacroNioKeHHOW
COOTBETCTBEHHO B Hauboree obxaToii M B pacTsHyTOW (MeHee 06xaTon) 3oHax
ceyeHust;

" - npeABapuTEnbHbIE HAMPSPKEHWSI C y4ETOM MepBbIX MOTEPb U

koadpdmumeHTa 1,1 B apmatype C nrowagbto ceveHns "

9.2.11 PacyeT No NpOYHOCTU 3MIEMEHTOB MPSIMOYrONbHOrO CeYeHust B CTaguu
npeaBapuTEnbHOrO 06XaTus NPOU3BOASIT U3 YCIIOBUS

, (9.18)
roe - paccTosiHMe OT TOYKU MPUIIOXKEHUS] NPOAONBHOW CUMbl C yyeTom
BNMSIHUSA  mn3rmbatolero MomeHTa OT BHELUHEN Harpysku, AeWcTBylolen B

CTagun U3roToBrieHWst (COBCTBEHHasi Macca dreMeHTa), OO LeHTpa TSKecTu
CeYeHUs1 HeHanpsiraemol apmaTtypbl PacTSHYTOM WM HauMeHee cCxaTou (npwu
MOSHOCTBIO CXAaTOM CEYEeHWM JremeHTa) OT 3TUX ycuimim  (pucyHok  9.1),
onpeaensemoe no copmyne

, (9.19)



- pPacCcTodHMe OT TOYKU NPUIOXKEHUA CUnbl A0 LUEeHTpa TAXecTu
CeYveHunda anemMeHTa;

- pacyeTHOe COMpOTUBIeHNe B6EeToHa CXaTuo, NPUHUMaEMOE MO JIMHERHOM
nHTepnonsiuum (Tabmmua 6.8) kak Ans knacca 6eToHa Mo NPOYHOCTM Ha cxaTwve,

YUCIEeHHO paBHOro nepenartoy HOM NPOYHOCTU 6eToHa ;

- pacuyeTHOe COMPOTWBIIEHWE HeHanpsiraemMoli apmaTypbl  CXaTuio,
NnpyHMMaemMoe B CTaauv NnpeaBaputensHoro obxxatus He 6onee 330 MMa;

- nnowaab ceYyeHua HeHaﬂpﬂraeMOlz apmMartypebl, pacnono»(eHHon B
Hanbonee CxaTol 30He CEYEHUs AreMeHTa.

PucyHok 9.1 - Cxema ycunui n antopa HanpsiXKeHMn B CeYEeHUM,
HOpMarnbHOM K NPOAONILHON OCU M3rnbéaemoro npeaBapuTenbHO
Hanps>keHHOro afieMeHTa NpU ero pacuyeTe Mo NPOYHOCTU B CTaauMn
obxaTus

PucyHok 9.1 - Cxema ycurnvin 1 aniopa HanpshkeHUn B CeYeHUM, HopMarbHOM K
NpoAOSbHON OCU U3rMGaeMOro NPeaBapUTENbHO HaNPSHKEHHOTO SrIeMeHTa Npu ero
pacyeTe No NPOYHOCTM B CTaauM 06xaTusi

BbICOTYy CXaTow 30HbI 6eToHa onpenendaT B 3aBUCUMOCTU OT BESMYUHbI y

onpeaensiemor no gopmyrne (8.1) ¢ NogCTaHOBKOW B Hee 3HaYeHnst ,roe
- pacyeTHOe COMPOTMBMEHUE PACTSHYTON HeHanpsiraemoil apMaTypbl n
0,003:
a) npu (pvcyHok 9.1) no dopmyne
, (9.20)
©) npn - no dopmyrne
(9.21)

9.2.12 PacyeT No NPO4YHOCTM 3NIEMEHTOB TaBPOBOTO W ABYTaBPOBOrO CEYEHWI B
cTaguu npeaBapuTeNbHOrO 06xaTusi NPOM3BOASAT B 3aBUCMMOCTU OT MONOXEHUS!
rpaHuLbl CXXaToi 30HbI:

a) ecnm rpaHuLa CxXaToil 30Hbl NPOXoAWT B MOMKe (pUcyHok 8.2, a), T.e.
cobniogaeTcs ycnosne

, (9.22)

pacyeT Npou3BOAAT Kak AN NPSMOYrOfbHOTO CEYEHWs LUMPUHON cornacHo
9.2.11;

6) ecnv rpaHuLa CXKaToM 30HbI NPOXOAMT B pebpe (pucyHok 8.2, 6), T.e. ycriosue
(9.22) He cobniofaeTcsi, pacHeT NPOU3BOASIT U3 YCIIOBUS

(9.23)


/picture/get?id=P052E&doc_id=1200095246

roe ; -cMm. 9.2.11;

- paccTosHMe OT LEHTpa TSHXKECTU CEeYEeHUst anemMeHTa [0 pacTsHyToi
(HaMmeHee cxxaTol) HeHanpsiraemoi apMaTypbl.
BbicoTy cxaTol 30HbI onpeaensiioT no dopmynam:

a) npu ( -ocm.9.211)

; (9.24)

6) npu

(9.25)

PacyeT no Npo4YHOC™ HOpPMaNbHbIX CEYEHWA HA OCHOBE HeNIMHEeMNHOM
AedopMaLMoHHOU moaenu

9.2.13 lMpu pacyeTe NO NPOYHOCTU HA OCHOBE HENWHENHON AedopMaLMOHHON
Moaenn ycurma v aedopmaumm B CeYEeHUM, HOpManbHOM K MPOAOSbHOM Ocu
3NeMeHTa, ONPEAENnsIoT C UCMOMb30BaHWEM OCHOBHbIX MONIOXEHWN, YKa3aHHbIX B
8.1.20-8.1.22.

9.2.14 Tpn pacyeTe HOpMaribHbIX CEYEHWI NO MPOYHOCTU (pUCyHoK 9.2) B
obLem crnyyae Ucrnonb3ytT:

YPaBHEHUS PABHOBECUSI BHELLHUX CWIT U BHYTPEHHUX YCUIMIA B HOPMarbHOM
CEYEHUN ariemeHTa

: (9.26)

: (9.27)

; (9.28)

ypaBHEHUsl, onpefensiolme pacnpeaeneHne AedopMauuii oT  [AeicTBYS
BHELLHEN Harpy3Ku Mo CeYeHuIo arieMeHTa

; (9:29)

; (9.30)

; (9.31)

3aBUCUMOCTH, CBSI3bIBAIOLLME HAMpPsiKEHUs U OTHOCUTENbHblE AedopMaLm
6eToHa 1 apmaTypbl:

6eToHa
; (9.32)
HeHanpsiraeMon apmaTypbl
; (9.33)
Hanpsiraemon apMarypbl
(9.34)

PucyHok 9.2 - PacyeTHas cxema HOpMarnibHOro ce4yeHus
npeaBapuTenbHO HanpsPKeHHOT O XKere306eTOHHOro afieMeHTa



PVICyHOK 9.2 - PacueTHasa cxema HOpPMalibHOIMo ce4veHua npeasaputeribHO
HanpsXeHHoro »ene3obeToHHOro aremMeHTa

B ypaBHeHusx (9.26) - (9.34):

, , , - nrowaab, KOOPAMHATBLI LIEHTPa TSXKECTU -TO CTEPXHS
HanpsiraeMoii apMaTypbl U HaNpskeHWe B HeM;

- OTHocuTenbHas AedopMauns -ro CTEPXHS Hanpsiraemoli apmatypbl OT
[EeViCTBUSA BHELLHEN Harpy3Kku;

- OTHocuTenbHasi Aedopmaunsi  MNpeaBapuTENbHOMO  HanpshkeHus
apMmaTypbl, onpegersieMasi C y4eTOM MoTepb NpeaBapUTENbHOMO HamnpshKeHWs,
OTBeYaloLLyX paccMaTprBaeMon pacHeTHON cTaaum;

- MOAYrb YNPYroCTW  -FO CTEPXHS HanpsiraeMoii apMaTypbl;

- KO3(XPMUMEHT ynpyrocTu -ro CTEPXHSA HeHanpsraemMon apMatypbl,
ocTarnbHble napameTpsbl - cM. 8.1.23.

3HaueHus KoaddmLMeHTOoB n onpegensatoT no ykasaHnam 8.1.23, a

3HayYeHnsa K0apdmLMEHTOB - no doopmyrne

(9.35)

(N3meHeHHast pepakumsi, Mam. N 2).

9.2.15 PacyeT HOpMarbHbIX CeYeHUn Xene3obeTOHHbIX JIEMEHTOB MO
NPOYHOCTM NPON3BOAAT U3 YCIIOBWIA, MpBEAEHHbIX B 8.1.24.

9.3 PacyeT npeaBapuTenbHO HanpsiKeHHbIX 3N1€MEeHTOB
Kene306eTOHHbIX KOHCTPYKLMIA MO NpeAesibHbIM
COCTOSIHASIM BTOPOW rpynnbli

O6wume nonoxeHusa

9.3.1 PacyeTbl Mo npeaernbHbIM COCTOSIHUAIM BTOPOWA rpynnbl BKMOYatoT:
pacyeT rno 06pasoBaHUI0 TPELLYH;
pacyeT Mo packpbITUIO TPELLWH;
pacueT no gedopmanusm.

9.3.2 Pacyer no o6pasoBaHuO TPELWH NPOM3BOAST Korda Heobxoaumo
obecneunTb OTCYTCTBUE TPELLWH, @ TaKXke Kak BCMOMOraTesbHbI Npy pacyete no
PacKpbITUIO TPELLWH U No AedopMaLsim.

TpeboBaHMA NO OTCYTCTBMIO TPELWMH MpPeabsBRASOT K NpeaBapuTenbHO
HanpsKEHHbIM KOHCTPYKLMSIM, Yy KOTOPbIX MPU MOMHOCTbIO PacTsIHYTOM CeYeHun
nomkHa OblTb obecrnedeHa HEMPOHULAEMOCTb (HaxOAsLWMXCA nog AaBrieHuem
XMOKOCTW UMMM Ta3oB, WCMbITbIBAOWMX BO3AEWCTBME paguauum u T.n.), K
YHUKanbHbIM KOHCTPYKLUSIM, @ Takxe K KOHCTPYKLUSIM MpW BO3AEWCTBUN CUSTBHO
arpeccvBHOM cpefbl.

9.3.3 Mpu pacyete no obOpasoBaHUO TPELWH B LENsX WX HegonyLieHus

KO3(PdMLMEHT HAAEXHOCTM NO HarpysKe NPMHUMaIoT 1,0 (kak npu pacyeTte no
npoyHocTH). Mpn pacyeTe NO packpbITUIO TPEWMH 1 no Aedopmaumsm (Bknovas
BCMOMoOraTesbHbll pacyeT No 06pa3oBaHWMI0 TPELWH) MPUHUMAIOT KO3(dMLMEHT

HaZleXHOCTU NO Harpyske 1,0.
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9.3.4 Pacuer wu3rMbaembix npeaBapuTENbHO HaMpsiKeHHbIX 3MEMEHTOB MO
npeaenbHbIM COCTOSIHUSIM BTOPOW Tpynnbl NMPOU3BOAAT Kak MpW BHELLEHTPEHHOM
CXaTuUK Ha COBMECTHOE [e/iCTBME YCUMNWIA OT BHELLHEW Harpy3ku M NpOAOIbHON

cunbl , PABHOW YCUNMIO NpeLBapuTerNisHOro 06xaTus
PacueT npeaBapuTenibHO HanpsikeHHbIX Xene306eTOHHbLIX 3f1eMeHTOB
no o6pa3oBaHUIO U PacKPbLITUIO TPELUMH

9.3.5 PacyeT npenBapuTENbHO HAMPsBKEHHbIX U3rMOaeMbIX 3NMEMEHTOB MO
PacKpbITUIO TPELLMH MNPOU3BOASAT UCXOAS U3 OGLUMX MOMOXEHWH, yKa3aHHbIX B
pa3gene 8.2 n ¢ yuetom ykasaHui 9.3.6-9.3.10.

OnpepneneHve MoMeHTa oOO6pa3oBaHWs TpeLUH, HOPMarnbHbIX K
NPoOAONbHON OCK dneMeHTa

9.3.6 M3rmbatowmii MOMEHT npu obpasoBaHuM TpelwmH B obLlem crnyyae
onpegensieTcs no aedopmauunoHHon mogenu cornacHo 9.3.10. JonyckaeTtca ans
NPOCTbIX CEYEHU (MPSIMOYrONibHOrO Y TaBPOBOTO CEYEHWA C  apMmaTypoi,
PacrorioxXeHHOW Y BEPXHEN N HWKHEW rpaHeil CeveHusi, C NOJSIKON B CXaTon 30He)
onpeaenaTb MOMEHT TpeLHoobpa3oBaHus cornacHo 9.3.7.

9.3.7 OnpegeneHne MomeHTa 0OpasoBaHUsi TPELWH MPOM3BOAST C y4eToMm
Heynpyrux Aedhopmaumi pacTsiHyToro 6eToHa cormacHo 9.3.8.
[onyckaeTca MOMEHT 06pa3oBaHusl TPeLLWH onpeaensTb 6e3 yueTa Heynpyrix

nedopmauuin pactsHyToro 6eToHa, npuHumas B copmyne (9.36) . Ecrm
npu atom ycrious (8.118) wu (8.139) He yOoBNETBOPSAOTCH, TO MOMEHT
obpa3oBaHua TpewwH crieqyeT onpefensTb C Y4eTOM Heynpyrux aedopmauui
pacTsiHyTOoro 6eToHa.

9.3.8 MomeHT o00pasoBaHusi TpewmH MpegBapuTernibHO  HampsKEHHbIX
n3rnbaemMblx 3MEMEHTOB C y4ETOM Heynpyrux Aedopmauunii pacTsHyToro 6eToHa
onpeaenstoT no dopmyne

, (9.36)

roe - MOMEHT COMPOTUBMEHNUS TMPUBEOEHHOrO CEYEHWsI AN  KpawHero
pacTsIHYTOro BOSIOKHa C y4eToM nornoxeHui 8.2.10;

- paccTosiHUE OT TOYKU MPUIIOKEHWS YCUNUS MpeaBapuTeribHOro
o06xaTus [0 AOPOBON TOYKM, Hamboriee yaaneHHOW OT PacTSHYTOW 30HbI,
TpewyHoobpa3oBaH1e KOTOPOii NpoBepsieTCs;

- TO e, 0 LEHTpa TSXKECTN NPUBELEHHOTO CEYEHUS!;
- paccTosiHMe OT LeHTpa TSHKECTU MPUBELEHHOTO CeYeHus A0 SOApOBOW
TOYKM,

(9.37)

B dopmyne (9.36) 3Hak "nmoc" NpUHMMAIOT, KOrda HanpasfieHus BpalLeHWs

MOMEHTOB M BHELIHEro usrmbarollero MoMeHTa NPOTMBOMOSIOXKHbI;
"MUHyC" - KOrAa HanpasreHVs CoBMagatoT.

3HaveHus n onpeaenstoT CornacHo ykazaHuam 8.2.
[na npsAMOYronbHbIX CEYEHWUN N TaBPOBbIX CEYEHUIN C MOSIKOMW, PaCMONOXKEeHHON

B CXaToOi 30He, 3HayeHue npu OeicTBUM MOMEHTa B NMOCKOCTU OCK
CUMMETpUU JonyckaeTcsi onpeaenatb no dopmyre (8.122).

9.3.9 Ycunve npu obpasoBaHWM TpeWMH B LeHTpanbHO PacTsHYTbIX
anemeHTax onpeaensioT no dopmyne (8.127) 8.2.

9.3.10 OnpegeneHne MoMeHTa 06pa3oBaHWsl TPELLMH Ha OCHOBE HEMMHENHOMN
nedopMaLMoHHOA  MOAENMM  NPOM3BOASIT  UCXOAS U3 ODLMX  MOSIOXEHWUN,
npuBeeHHbix B 6.1.24, 9.2.13-9.2.15, Ho ¢ yyeToM paboTbl 6eToHa B pacTsHyTON
30HE HOPMarnbHOMO CEYEHUs], OnNpeaenseMol AuarpaMMon COCTOSIHUSE pacTsIHYTOro
6eToHa cornacHo 6.1.22. PacuyeTHble XapaKTepucTUKU MaTepuasioB NpuHMMatoT
ONsa npeaenbHbIX COCTOSIHWIA BTOPOW rpynnbl.

3HauyeHue onpedenslT M3 pelieHnsl  CUCTEMbl  YpaBHEHWNA,
npeacTasneHHbix B 9.2.13-9.2.15, npuHumasi oTHocuTenbHyto Aedopmauimio 6eToHa

Yy PacTAHYTON rpaHn 3reMeHTa OT OEeWCTBUSA BHELUHEN Harpysku, paBHOMN
npeaenbHOMY 3HaYeHWIo oTHOocUTenbHOM Aedopmauun 6eToHa nNpu pacTskeHun

, onpeaenseMoMy cornacHo ykadanusm 8.1.30.
PacuyeT WMPUHbI pPackpbITUA TPEeLMH, HOPMarbHbIX K NPOAOSIbHOW OCKU
aneMeHTa

9.3.11 LUvpuHy packpblTUs HOpMasibHbIX TPEeLWwH onpeaensioT no dopmyne

(8.128), B KOTOPOW 3HAYEHVE HANPSHKEHUIA B pacTsiHyTON apmatype u3rubaembix
npeaBapuTENbHO HaMNpsKeHHbIX 3NIEMEHTOB OT BHELLHEN Harpy3ku onpeaenstoT no
copmyne

, (9.38)



rae , , - MOMEHT WHEepLUMW, NIowaab NPUBELEHHOTO MOMNEepeYHoro
CeyeHUs anemMeHTa M paccTosiHMe OT Haubornee CXaToro BOMOKHa A0 LEeHTpa
TSKECTU NPUBELAEHHOTO CEeYeHWsi, ornpefensemMble C Yy4eToM Mrolaan ceyeHus
TOMbKO CXaToW 30HbI 6ETOHA, NIoLaAen ceYeHns pacTsHYTON U CXaTon apMaTypbl
cormacHo 8.2.27, npvHMMas B  COOTBETCTBYOLMX popmynax 3HayeHus

koadpuLMeHTa NnpMBeaeHNa apMmaTypbl K 6eToHy ;
- ycurnve npepaputensHoro obxatus (9.3.4);

- N3rmbatoLLyin MOMEHT OT BHELLHEN Harpy3ku 1 yCurmsa npegsaputensHoro
obxatus, onpegensiembii no opmyne

: (9.39)

roe - PaccTodaHMe OT TOYKU NMPUNIOXKEHNA YCUnua npeaBapuTeribHOro obxatust

[0 LieHTpa TSHKeCTU NPUBEAEHHOTO CeYEeHVS.
3Hak "mMuHyc" B chopmyrne (9.39) npuHMMaloT, Korda HanpaBrieHVsi BpaLLeHWi

MOMEHTOB 7] He coBnagatoT, 1 "nnoc” - Koraa coBnagatoT.

,D.OI'IyCKaeTCFI Hanps»XxeHue onpenenaTtb Nno (bopmyne

, (9.40)

rAe - paccTosiHWe OT LLeHTpa TSHKECTU apMaTypbl, PACMONOXKEHHOW B PacTAHYTOM
30HE CeYeHUs, A0 TOUYKM MPUIOXKEHUS PaBHOLEWCTBYHOLLEN YCUMUIA B CXKATOW 30HE
3NIEMEHTa;

- pacCTodHMe OT UeHTpa TAXeCTu TOW xe apmMaTtypbl 40 TOYKN NPUNOXeHNA

ycunmst
[ns anemMeHTOB MPSIMOYrONbHOTO MOMEPEYHOTO CEYEHUS MPU OTCYTCTBUN (UM
6e3 yyeTa) cxaTon apMaTypbl 3HaYeHWe  onpeaenstoT no dopmyne

(9.41)

roe - BbICOT@ CXaTOW 30HbI, onpegensemas cornacHo 8.2.28 c y4eTom

OelicTBUS yCUNVS NpeaBapuTENbLHOTO 06xaTus
[ns anemMeHTOB NPsSIMOYrofbHOro, TaBPOBOrO (C MOMKOM B CXaToW 30He) U
[BYTaBPOBOrO MOMEPEYHOr0 CeYeHUst [OorMyckaeTcs 3HayeHue npyHMMaTh

paBHbIM
HanpspkeHnss , onpegensiemble no dopmynam (9.38), (9.40), He OOSKHbI

npeBbIWaTh .
PacuyeT npeaBapuTenibHO HanpsiKeHHbIX Xerle306eTOHHbIX 3fIeMeHTOB
no aecdopmauumam

9.3.12 PacueT npeaBapuTernbHO HamnpshkeHHbIX 3MeMeHToB no gedopmMaumsm
Npou3BOASiT cornmacHo Yykasavun 8.2.19-8.2.32 u c y4eTOM [OMNOMHUTENbHbBIX
ykasaHuit 9.3.13-9.3.15.

9.3.13 TlonHyl0 KpYMBU3HY uK3rMGaeMbiXx MpeaBapuUTENibHO  HampsKEHHbIX
ANeMEHTOB ANs BblYMCIEHUS UX NporMboB onpeaenstoT no ykasaHusm 8.2.24, npu

3TOM 3HaYeHUsi KpUBU3H , " B dopmynax (8.140), (8.141)

onpenenstoT no ykaszaHusm 9.3.14 ¢ y4eTom ycunusl npeiBapuTeribHOro obxarust.
[onyckaeTcs npy onpefeneHny KpUMBM3HBI yYUTbIBaTb BrMsiHUE Aedopmauuii
ycagKku v Nonay4ecTv 6eToHa B CTaaum nNpeaBapuTenbHOro obxaTus.

9.3.14 KpvBu3Hy n3rubaembix NpeaBapuTenbHO HaNPsHKeHHbIX 3NIEMEHTOB  OT

LeNCTBYS COOTBETCTBYIOLLMX HArPy30K ONPEAEnsitoT no opmyrne

, (9.42)

rae - U3rMbatoLLMIn MOMEHT OT BHELLHEN Harpy3ku;

" - ycunue npeasapuTeribHOrO 0b6XaTtus U ero 3KCLIeHTpucuteT
OTHOCUTEMbBHO LieHTPa TSHKECTU NPUBEOEHHOTO NMOMNepeyHOro Ce4YeHUs ANIEMEHTa;

- u3rMbHas >KecTKOCTb MPVBEOEHHOrO MOMepeYHOro CEYEHUs INieMeHTa,
onpegensemas no ykasaHuaMm 8.2 kaK ANl BHELEHTPEHHO CXaToro ycurmem
npeABapuTenbHOrO 0bXaTns 3reMeHTa C y4eToM u3rubaroliero MomeHTta ot
BHEeLLUHeN Harpy3ku (pucyHok 9.3).

PucyHok 9.3 - llpuBeaeHHOe nonepeyHoe cevyeHne u cxema
HanpsXXeHHo-aecopMMPOBaHHOIO COCTOSIHUSA U3rnbaemMoro
npeaBapuTenbHO HanNpPsXXeHHOro aneMeHTa ¢ TpewuHaMm npu ero
pacueTe no aecopmaumnam



1 - YPOBEHb LIeHTpa TSHKECTU NpuBeAeHHOro 6e3 yyeTa pacTsHyTON 30HbI BGeToHa
NonepeyYHoro ceveHms

PucyHok 9.3 - lNpuBegeHHoe nonepeyHoe ceveHve (a) U cXema HanpspKeHHo-
NePopPMUPOBAHHOIO  COCTOSIHUA  U3rMGaemMoro nNpeaBapuUTENbHO  HANPSHXXEHHOro
anemeHTa ¢ TpewmHamMu (6) npu ero pacyete no gecdopmau M

9.3.15 KpuBusHy wu3armbaembix npeaBapuUTENbHO HaMNPsPKEHHbIX 3EMEHTOB
[onyckaeTtcs onpefensTb no dopmyne

, (9.43)

roe - paccTosiHMe OT TOYKMU MPUNOXEHUS YCUNUA NpeaBapuTenbHOro obxaTus
[0 TOYKW NPUIOXEHNS PAaBHOAEVCTBYIOLLEH YCUNUIA B CXATOWN 30HE;

- paccTosiHME OT LeHTpa TSKECTW pacTsHYTOW apmaTtypbl A0 TOYKM
NPUINOXeHNs PaBHOAENCTBYIOLLEN YCUIMN B CXATOW 30HE;

- BbICOTa C)XaToM 30HbI C Y4ETOM BIMSAHMS NPeaBapUTENbHOMO 06xaTus.
BbICOTY CXaTol 30HbI OMPEAEnNAT Kak ANns M3rnGaeMblX 3neMeHToB Ges

npegHanpsbkeHust cornacHo 8.2.28 ¢ yMHOXEHVEM 3HaYeHUs Ha

3HayeHus W ponyckaeTcs onpedensTb, MPUHUMas paccTOsiHUE OT TOYKM
NPUNOXeHWsi PaBHOLEVCTBYIOLLEA YCUMWIA B CXATOW 30He A0 Hauboree cxaTtoro

BOJOKHA CEYEHMs PaBHbIM
OnpepeneHve KPUBU3HbI NpeABapUTENIbHO HanpsiKeHHbIX 3reMeHToB
Ha OCHOBe HeJNuHeWHoW AaedopMauMoHHOM Moaenu

9.3.16 TlonHyl0 KpVBU3HY uK3rMGaeMbiXx MpeaBapuUTeNibHO  HampsKEHHbIX
3/1IEMEHTOB Ha yJacTkax 6e3 TpelyH B pacTAHYTON 30He CeYeHnst onpeaenstoT no
dopmyne (8.140), a Ha y4acTkax C TpelmHaMmy B PacTSHYTON 30HEe CeYeHus - No
copmyne (8.141).

3HaueHus1 KpMBU3H, Bxoasauwmx B dopmyrbl (8.140) u (8.141), onpepensiot u3
peLLeHus cuctembl ypaBHeHuin (9.26) - (9.34) c yuyetom ykasaHuii 9.2.13. Mpu aTom
O 3NEMEHTOB C HOPMasibHbIMUA TPELLWMHAMU B PaCTsSIHYTOM 30HE HanpsikeHue B
HanpsiraemMon apMaTtype, nepecekaroLLeit TpeLLyHbI, ONPeaenstoT no dopmyne

, (9.44)
a B HeHanpsiraemol apmartype
, (9.45)
rae
(9.46)
3pechb - OTHocuTenbHas AedopmMaumsa pacTaHyTOW apmaTtypbl B

CEeYEHUN C TPELLWHOW OT AENCTBMSI BHELLHeW Harpy3ku cpady rnocre obpasoBaHus
TPELWH;

- YCpeAHeHHble OTHOCWTENbHbIE AedopMaLMM PacTsHYTON apMaTypbl,
nepecekatoLLei TPeLLMHbI, B paccMaTpyBaeMoi CTaaum;

- OTHocuTenbHasi Aedopmauus  NPeaBapUTENbHOTO  HanpshKeHUs
apmMarypbl.

Mpu onpeneneHny KPUBU3HLI OT HEMPOAOITKUTENBHOTO AEACTBUS Harpysku B
pacyeTe UCMOrb3YT AVarpamMMbl KPaTKOBPEMEHHOTO AedOPMMPOBaHWSI CXaToro U
pacTaHyToro GeToHa, a MpyY OMpeaereHM KPUBU3HbI OT MPOLOIIKUTENBHOMO
[efCTBUS  Harpy3ku - AuarpaMMbl ANWTENbHOrO AedopMupoBaHust GeToHa ¢
pacyeTHbIMU XapaKkTePUCTUKaMU Ans npeaenbHbIX COCTOSHUIA BTOPOM rpynbl.



10 KOHCTpYKTUBHbIE TpeboBaHuA

10.1 O6Gwme nonoxeHus

10.1.1 Ona obecneyeHuss 6e30MacHOCTM WM 3IKCNIyaTaLMOHHOW MPUIOAHOCTH
BGETOHHbIX W >Xene300EeTOHHbIX KOHCTPYKUWMA MoMumMo TpeboBaHMn K pacyeTy
cregyeT Takke BbIMOMHATL KOHCTPYKTMBHblE TpeboBaHUS K reoMeTpu4ecknm
pa3mepam 1 apMUPOBaHMIO.

KoHCTpykTVBHbIE TpeboBaHWA ycTaHaBmMBalOT AN TeX Cryyaes, Koraa:
pacyeToM He MpeAcTaBMsieTCA BO3MOXHbIM [OCTATOMHO TOYHO W OMpederneHHo
MOJSIHOCTBIO FapaHTMPOBaThL COMPOTMBIIEHNE KOHCTPYKLUM BHELUHUM Harpyskam u
BO34ENCTBUAM;

KOHCTPYKTVBHblE TpeboBaHWsi onpeaensioT rpaHWyYHble YCroBusi, B npeaenax
KOTOPbIX MOTYT GbITb UCMOMb30BaHbI NMPUHSATHIE PACHETHBIE NOMOXEHNS;

KOHCTPYKTVBHblE TpeGoBaHWMs oGecneyvBaloT  BbIMOSMHEHNE  TEXHONOorn
W3roTOBIEHUs1 GETOHHbIX U XKerne306EeTOHHbIX KOHCTPYKLIWA.

10.2 Tpe6oBaHMUA K reOMETPUYECKNM pa3mMepam

10.2.1 l'eomeTpuyeckne pasmepbl BETOHHBIX U ene3006EeTOHHbIX KOHCTPYKLUNA
OOIDKHBI ObITh HE MEHEE BENNYMH, 06ecneymBatoLLyX:

BO3MOXHOCTb Pa3sMeLLEeHNs apMaTypbl, aHKEPOBKW M COBMECTHON paboTbl C
6eToHoMm, ¢ ydeTom Tpebosanuin 10.3;

orpaHnyeHne rmbKOCTM CaTbIX 3N1EMEHTOB;

Tpebyemble nokasatenu kayectsa 6eToHa B KoHCTpyKuum (TOCT 13015).

10.2.2 Pasmepbl ceYeHuii BHELLIEHTPEHHO CxXaTblX 3reMeHToB Anst obecneyeHust

WX KECTKOCTU PEKOMEHAYETCS MNPUHMMAaTb TakuMu, 4YTOBbl WX TMBKOCTb B
noGoM HanpaBneHWn He NpeBblLana:

200 - ans »ene3obeToHHbIX 3NIEMEHTOB;

120 - ANA KOMNOHH, ABNSOLMXCA 3NeMEHTaMn 34aHui;

90 - N GETOHHbIX 3NIEMEHTOB.

10.2.3 B KOHCTPYKUMSX 34aHWA M COOPYXEHUW crieqyeT npegycmarpuBaTtbh WX
paspesky MOCTOSIHHBIMU W BPEMEHHBIMU TEMMNEPaTypPHO-YCaAo4HbIMU  LLUBaMU,
paccTosiHUA MeXOY KOTOPbIMM HasHa4alT B 3aBUCUMMOCTU OT KIMMATUYECKUX
YCIOBWIA, KOHCTPYKTUBHBIX OCOBGEHHOCTEW COOPYXeHWs, MocnenoBaTenbHOCTU
npousBoacTBa pabot u T.M.

Mpn HepaBHOMepHOW ocapke dyHOAMEHTOB creayeT npegycmaTpuBaTb
pasgerneHne KOHCTPYKLMIA 0Caao4HbIMU LWBAMU.

10.3 Tpe6oBaHUA K apMUPOBaAHUIO

BawumHail cnol 6emoHa

10.3.1 3awmTHbIN crioi 6eToHa AormkeH obecneunBaTb:

COBMECTHYL0 paboTy apmaTypbl ¢ 6ETOHOM;

aHKepoBKY apmaTtypbl B GETOHE U BO3MOXHOCTb YCTPOWCTBA CTbIKOB
apmaTypHbIX 311EMEHTOB;

COXpaHHOCTb apmaTypbl OT BO3[EWCTBUIA OKpYXatolle cpefbl (B TOM yucre
Npy HanNV4YMK arpecCUBHbIX BO3AENACTBUN);

OrHECTOMKOCTb KOHCTPYKLIWIA.

10.3.2 TonuwmHy 3awmTHOro criosi GeToHa criegyeT NpUHMMaTb WCXoas U3
TpeboBaHUIA HACTOSILLEro pasfena C y4eToM ponv apmaTtypbl B KOHCTPYKLMSIX
(paboyas unM KOHCTPYKTWMBHAS), TuMa KOHCTPYKLMWIA (KOSMOHHbI, NimThl, Gankw,
3NeMeHTbI (hyHAaMEHTOB, CTEHbI U T.M.), AMAMeTpa 1 Buaa apMaTypsl.

MuHUMarnbHble 3Ha4YeHust TOMWMHbBI crosi 6eToHa paboueit apmatypbl (B TOM
yucrne apmatypbl, PacrofiOKEHHOW Yy BHYTPEHHUX rpaHel MomnblX 3IIeMEHTOB
KOmnbLLeBOro Unu kopob4aToro ceyveHus) criedyet npuHuMaTh no Tabnuue 10.1.

Tabrmua 10.1

N YcnoBusi akcnnyaTtau M KOHCTPYKL A 30aHWI TonwuHa 3alwuTHOro

n.n. crnosi 6eToHa, MM, He
MeHee

1 B 3aKkpblTbiXx MOMeLIeHUAX npu HopmarbHon u 20

MOHVDKEHHOWN BNAXHOCTH

2 B 3aKkpbiTbiX MNOMELUEHWAX MpY  NOBbILEHHON 25
BMaXHOCTW (NpU  OTCYTCTBMM  [OMNOMNHUTENbHbBIX
3aLLMTHBIX MEpPONpUATUIA)

3 Ha otkpbitom Bo3gyxe (npu  otcytcTBum 30
[OMOMNHUTENBHBIX 3aLLUTHBIX MEPOMPUSITI)
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4 B rpyHTe (npu oOTCyTCTBMM AOMOMHUTENbHBLIX 40
3aLMTHBIX MeponpuaTuii), B dyHAaMeHTax npu
HanM4um 6ETOHHON NOATOTOBKM

[Ans c60pHbIX 3NEMEHTOB MUHUMAanbHbIE 3HAYEHWS TOMNLWWHBI 3aLLMTHOrO CIios
6eToHa paboyelt apmaTypbl, ykasaHHble B Tabnmue 10.1, ymeHbLIaoT Ha 5 MM.

[Insi KOHCTPYKTUBHOW apMaTypbl MUHUMAarbHbIE 3HAYEHWS TOMWMHBI 3aLLMTHOTO
cnosi 6eToHa NpVHUMAaOT Ha 5 MM MeHbLUe MO CpaBHEHWO C TpebyembiMn Ans
paboyei apmatypel.

Bo Bcex cryyasix TOnNWMHY 3almTHOro crost 6eToHa crieqyeT Takxke NpuHUMaTb
He MeHee AuamMeTpa CTePXHS apMmaTypbl U He meHee 10 MMm.

B ogHOCMOMHBIX KOHCTPYKLIMSIX U3 JIErKOro 1 Nopu3oBaHHOrO 6ETOHOB KNaccos
B7,5 1 HWxe TonwyHa 3aLyTHOrO Criost 4OSPKHA COCTaBNsATh He MeHee 20 MM, a Ans
HapyXHbIX CTEHOBbIX NaHenein (6e3 dakTypHoro crosi) - He MeHee 25 mMm. B
O[HOCIIONHBIX KOHCTPYKLMAX U3 S4encToro 6eToHa TOMWWHa 3almMTHOrO Criosi BO
BCEX Cryyasx NpUH1UMaeTcs He MeHee 25 MM.

10.3.3 TonuwHa 3awmTHOro crosi 6eToHa Yy KOHLUOB MpeaBapuUTeribHO
HanpsKeHHbIX 3IEMEHTOB Ha AfMHE 30HbI nepedaqn HanpsbkeHwn (cm. 9.1.11)
[OIPKHa COCTaBNATb HE MeHee 1 He meHee 40 MM - ANa CTePXKHEBOW apMaTypbl
1 He MeHee 20 MM - ANs apMaTypHbIX KaHaToB.

[onyckaeTca 3aWmTHbIA croi 6eToHa ceveHust y onopbl ANA Hanpsraemon
apMaTypbl C aHkepamy M 6e3 HVMX MpUHMMaTb TakUM e, Kak AN CeYeHusi B
nporieTe Ans npegHanpsbkeHHbIX 3MEMEHTOB C COCPeaoTOYeHHOW nepepaven
OMOPHbBIX YCUIMIA MPY HaNM4YMU CTanbHON OMOPHOW AeTanu U KOCBEHHOW apMaTypbl
(cBapHbIX MOMEpeYHbIX CeTOK WnM OXBaTbiBalOWMX MNPOAOIbHYI0 apmartypy
XOMYTOB), YCTaHOBIIEHHbIX COrnacHo ykasaHusam n.10.3.20.

10.3.4 B anemeHTax ¢ Hanpsiraemol NPoAonbHOM apMaTypoi, HaTArMBaemoi Ha
GEeTOH ¥ pacnonaraeMoii B KaHanax, paccTosiHue OT MOBEPXHOCTW 3nemMeHTa Ao
NoBEpPXHOCTW KaHara criefyeT npuHuMaTb He meHee 40 MM M He MeHee LLMPUHbI
(avameTpa) kaHana, a OO0 OGOKOBbIX FpaHel - He MeHee MOJSIOBUHbI BbICOTbI
(avameTpa) kaHana. lMpu pacnonoxeHWn Hampsiraemolr apmaTypbl B nasax wnu
CHapyX" CeyeHus anemeHTa TONWMHY 3awmTHoro crios 6eToHa, obpasyemoro
nocneayoLyM TOPKPETMPOBaHMEM UMW UHbIM CNocoboMm, crieqyeT NpuHUMaTb He
MmeHee 20 Mm.

MuHumarnsHbie paccmosiHUsS Mex0y CmepXHAMU apmamypbl

10.3.5 MuvHMManbHble pacCcTOSHWA B CBETY MeXdy CTepXHSMW apmaTypbl
crnegyeT nNpyHUMaTh TakuMK, YToObl 0becneunTb COBMECTHYIO paboTy apmaTypsbl ¢
6ETOHOM N Ka4yeCTBEHHOE W3rOTOBIIEHWE KOHCTPYKLIWIA, CBSI3@aHHOE C YKNaakow u
YNroTHeHWeM BEeTOHHOWM CMecK, HO He MeHee HambornbLUero AuameTpa CTepxHs, a
TaKkxke He MeHee:

25 Mm - npu ropuU3OHTarlbHOM WM HAaKITIOHHOM MOJIOXeHUU CTep)KHeVI npu
6eTOHVIpOBaHVIVI - ANS HKHEN apmMarypebl, pacnonox(eHHon B OOVH UnNu ABa paaa;

30 MM - TO e, ANst BEPXHe apMaTypsl;

50 MM - TO e, NpV PacnonoXeHUN HKHEN apmaTypbl Gornee yem B ABa psiga
(KPOMe CTepxHel [ABYX HWKHUX PSAOB), @ Takke MNpy BEPTUKANbHOM MOMOXEHWUN
cTepXxHew nNpu 6eToOHNpOBaHNN.

Mpy CTeCHEHHbIX YCrOBWSIX AOMyCKaeTCs pacnonaratb CTEpXHW rpynnamu -
nyykamu (6e3 3azopa mexay HMK). [pn 3TOM pacCTosIHUSI B CBETY MEXOY My4kamm
OOIDKHBI ObITh TaKXe HE MEHEe NPUBEOEHHOTO AUAMETPA CTEPXKHS, IKBUBASIEHTHOIO

Mo NIOLWaAN CeYeHUsi Mydka apmarTypbl, MPUHAMAEMOrO PaBHbLIM ,

roe - AMaMETP OLHOTO CTEPXHS B MyYKE, - YACIIO CTEPXKHEN B NyYKe.
lMpodonbHoe apmuposaHue

10.3.6 B xene300eTOHHbIX 3rneMeHTax nrowadb CeYeHusi NPOAONbHOW
pacTsHyTOM apmaTtypbl, a TaKkXe CXaToW, ecnm oHa TpebyeTcsa no pacuety, B
npoueHTax oOT Mnfowaan cedveHnss OeToHa, paBHOW MNPOU3BELEHMIO  LLMPUHDI
NPSIMOYrofbHOMO  CeveHnst Mo  WMpuHbl peGpa  TaBpoBOro  (4BYTaBPOBOMO)

ceveHna Ha pa60qy}o BbICOTY CeYeHus, cnegyet nNnpuHUMaThb He

MeHee:
0,1% - B u3rnbaemblx, BHELEHTPEHHO PacTAHYTbIX 31eMeHTax N BHELLEHTPEHHO

cxXaTblX aNieMeHTax npu rmokocTu 17 (Ans NPAAMOYrosbHbIX CEYEHNI 5);
0,25% - BO BHELLEHTPEHHO CXaTbIX 3NIeMeHTax npu rmbKocTu 87 (ons
NPSIMOYrOfbHbIX CeYEeHUA 25);

ONA NPOMEXYTOYHbIX  3HA4YEeHUA MOKOCTM  3nemMeHTOB  3HadeHue
OonpeaensioT No MHTEPMNONALUK.

B anemeHTax ¢ npoaonbHOM apmaTypoid, PacriofioKeHHOV PaBHOMEPHO Mo
KOHTYPY CEYEHVsi, a TaKkxe B LieHTparnbHO PacTsHYTbIX 3IEMEHTaX MUHVUMaSbHYO
nrowadb CcevYeHus BCEN NPOAOSIbHOM apmaTypbl criefyeT MpuHUMaThb BAOBOE
6onblue ykasaHHbIX Bbllle 3HAYeHW M OTHOCUTb €e K MOMHON NMoLaan ceveHus
6eToHa.



10.3.7 B 6eTOHHbIX KOHCTPYKUUSIX criedyeT npedycmatpuBaTtb KOHCTPYKTUBHOE
apMupoBaHue:

B MeCTax pe3koro U3MeHeH1s pa3MepoB CEYEHUSI ANIEMEHTOB;

B GETOHHbBIX CTEHaX NoA 1 Hag npoemamu;

BO BHELLEHTPEHHO CXaTblX 3fIeMEeHTax, pPacCUUTbIBaeMbIX MO MPOYHOCTW Ge3
ydeTa paboTbl pacTsHyToro GeToHa, y rpaHel, rae BO3HWKaloT pacTsiruBarolyme

HanpsbkeHUsi; Npu 3TOM KO3MAMLIMEHT apMUPOBaHUS NPUHUMalOT He MeHee
0,025%.

10.3.8 B >xene306EeTOHHbIX JIMHEMHbIX KOHCTPYKLUUSX WM MnuMTax Haubonbluve
paccTosiHUA Mexay OCsiMM CTEpXHelN NpoaonbHOM apmatypbl, obecneyvBatome
acpdekTMBHOE BOBreveHne B paboTy GeToHa, paBHOMepHOe pacnpeaeneHve
HanpsbkeHn 1 fedopmaliii, a Takxe OrpaHWYeHMe LUMPUHBI PacKpbITUS TPELLWH
MeXay CTePXHAMU apMaTypbl, AOIDKHbI 6bITb He Boree:

B ene3o6eToHHbIX 6ankax 1 nnurax:

200 MM - Npu BbICOTE NONEPEYHOr0 CEYEHNS 150 mm;

1 400 MM - Npy BbICOTE MOMEPEYHOTO CEYEHNS 150 mm;
B >Kerne306eTOHHbIX KOSIOHHaXx:

400 MM - B HanpasreHwun, NepneHanKynspHOM NIOCKOCTU U3rnba;

500 MM - B HanpaBneHuy NIockocTy narnba.

B >xene300eTOHHbIX CTEHax PacCTOSHUA Mexdy CTEpPXHSIMW BepTuKanbHON
apmatypbl npuHMMalT He 6Gonee n 400 mm (- TOnMuWHa CTeHbl), a
ropu3oHTanbHow - He 6ornee 400 MM.

10.3.9 B 6ankax n pebpax wupuHoi 6onee 150 MM 4ncno NpoaonbHbIX paboumnx
PacTSHYTbIX CTEPXHEN B NONEPEYHOM CEYEHUM AOIDKHO BbITh He MeHee AByX. Mpn
LWMpUHe anemMeHTa 150 MM ¥ MeHee [onyckaeTcsl ycTaHaBrMBaTb B MonepeqHoM
CEYEHUN OfVH NMPOAOITbHbIN CTEPXEHb.

10.3.10 B 6ankax fo onopbl crieayeT AOBOAUTL CTEPXHW NPOAONbHOM paboyeii
apMaTypbl C NJoWaAblo CevyeHust He MeHee 1/2 nrowaan CeYeHus CTepxHen B
nporneTe 1 He MeHee ABYX CTEPXHEN.

B nnutax go onopbl crnepyeT [OBOAWMTH CTEPXHU MPOAONbHON paboven
apmatypbl Ha 1 M WMPWHBLI NNUTBLI C NNOLWRABLI0 CeYeHust He MeHee 1/3 nrowgan
CeyeHust cTepxkHen Ha 1 M LWMPWHBI NAUTBI B NponeTe.

lMonepeyHoe apmuposaHue

10.3.11 MNonepeyHyto apmaTypy cneagyeT ycTaHaBMMBaTb MCX0OOs U3 pacyeTta Ha
BOCMPUSATHE YCUMNWIA, @ TaKxKe B LIeNsiX OrpaHNYeHns pa3BuTUsS TPELLWH, YaepXaHUs
NpoaosbHbLIX CTEPXHEN B MPOEKTHOM MOSIOKEHUN U 3aKpensieHns ux oT GokoBoro
BbIMy4MBaHWsi B MoOGOM HanpasneHuu.

MonepeyHyto  apmaTypy  ycTaHaBiMBalT Yy  BCEX  MOBEpPXHOCTEn
Xene306eTOHHbIX aNIeMeHTOB, B6I3K KOTOPbIX CTaBUTCS MPOAONbHAs apmaTypa.

10.3.12 [vameTp nonepeyHoi apmaTypbl (XOMYTOB) B BS3aHbIX Kapkacax
BHELIEHTPEHHO CXaTbiX 3MEeMEHTOB MpuUHMMaOT He MeHee 0,25 HaubGorbluero
[unameTpa NpogorbHOM apMaTypbl U HE MeHee 6 MM.

[lnameTp nonepevHoln apmaTtypbl B BA3aHbIX Kapkacax n3rnbaeMblx 31emMeHToB
NPUHUMAIOT He MeHee 6 MM.

B cBapHbix kapkacax AvameTp nonepeyHoi apMaTypbl MPUHUMAIOT He MeHee
AnameTpa, YCTaHaBMMBAEeMOrO M3 YCIIOBUSI CBapkuM C HambOrbLMM AnaMeTpoMm
npoaonLHON apMaTypbl.

10.3.13 B xene3o6eToHHbIX 3rieMeHTax, B KOTOpbIX MonepevHasl curna no
pacyeTy He MOXeT ObITb BOCMPUHATA TOMNbKO 6ETOHOM, CreayeT npegycMaTpusaTh

yCTaHOBKY NonepeYHon apmaTypbl ¢ Wwarom He 6onee 1 He 6onee 300 Mm.

B cnnowHbIx nimTax, a Takke B 4acTopebpucTbix nnutax BbICOTON MeHee 300
MM 1 B 6ankax (pebpax) BbicoTon MeHee 150 MM Ha yyacTkax anemeHTa, rae
nonepeyHasi cuna no pacyeTy BOCMPUHMMAETCS TONMbKO GETOHOM, nonepeyHyto
apmaTypy MOXHO He ycTaHaBMBaTb.

B 6arnkax n pebpax Bbicoto 150 Mm 1 6onee, a Takke B YacTopebpuCTbIX
nnutax BeicoTon 300 MM 1 Gornee, Ha ydacTkax anemMeHTa, rae nornepeyHas cuna no
pacyeTy BOCNPUHUMAETCS TONbKO GETOHOM, crieayeT npefycmaTpuBaTth YCTaHOBKY

nonepeYHon apmatypsl ¢ Larom He 6onee 1 He 6onee 500 Mm.

10.3.14 Bo BHELEHTPEHHO CXaTblX IMHEWHbIX 3JNeMeHTax, a TaKke B
M3rMbaemMblx JreMeHTax Mpu Harmuum HeobxoauMoW MO  pacyeTy cCxaToit
NpoaonbHOM apMaTypbl B LeNnsX NpeaoTBpalleHUs BbiMyYyMBaHWUS MPOAOSbHOM

apMaTypbl crieflyeT ycTaHaBIvMBaTb NONEpeyHylo apMaTypy ¢ warom He Gonee

1 He 6onee 500 MM (- AMAMETP CXATOWN NPOAOINBLHOM apMaTyphbl).
Ecnm nrnowaab ceveHns cxartov NpoAaoribHOW apMaTyphbl, yCTaHaBMMBaemMon y
ogHOM ©3 rpaHen anemeHTa, Gonee 1,5%, nonepeyHyld apmatypy cregyet

ycTaHaBnMBaThb C Larom He 6onee 1 He 6onee 300 mm.

10.3.15 KOHCTpyKUUsi XOMYTOB (MOMEPEYHbIX CTEepXHeW) BO BHELLEHTPEHHO
CcXaTblX MMHEHbIX 3neMeHTax AoIbkHa ObiTb TakowW, YTOObI NPOAONbHbIE CTEPXHU
(no kpaviHe/i Mepe 4Yepe3 OAMH) pacnonaranMcb B MecTax nepermbos, a 3Tu
nepernbbl - Ha paccTosiHUM He 6onee 400 MM MO LUMPWHE rpaHu. Mpu WMpUHE rpaHn
He 6ornee 400 MM 1 Yncne NPOJOIbHBLIX CTEPXHEN Y 3TON rpaHn He Boree YeTbipex
[0MyCKaeTCcsA 0XBaT BCEX NPOAOIIbHLIX CTEPXHEN OL4HUM XOMYTOM.

10.3.16 B anemeHTax, Ha KOTOpblE AENCTBYIOT KPYTSLLME MOMEHTbI, NonepeYvHas
apmaTtypa (XoMyTbl) AOMmkHa 06pa3oBbiBaTh 3aMKHYTbIV KOHTYP.



10.3.17 TlonepevHyto apmaTypy B nMTax B 30He NpoAaBiMBaHUA B
HanpaBneHun, NepneHauKynsiPHOM CTOPOHaM Pac4eTHOro KOHTYpa, ycTaHaBMMBaloT

C warom He Gornee n He 6onee 300 MMm. CTepxHW, Brivkanme K KOHTYpY

rpy30BOI NroLLaAM, pacrnonaratoT He Grivke 1 He panee OT 3TOr0 KOHTYpa.

Mpu 3TOM LWMPUHA 30HBLI MOCTAHOBKM NoMepeYHol apMaTypbl (OT KOHTYpa rpy30BoW
nrowaan) pomkHa GbiTb He MeHee . DonyckaeTcsi yBermuyeHue Lara

nonepeYHon apmartypbl 40 . Mpwn aTom crepyet paccmatpueaTb Havbonee
HEBbLIFOAHOE pacnonoXeHue NupamMuabl NPOAAaBIMBaHWUSA U B pacyeTe y4uTblBaTb
TOMbKO apMaTypHble CTEPXHU, NepecekatoLLme npaMuay NpoaaBnMBaHus.

PacctosHua mexgy CTepXHsAMU MornepeyHon apmaTtypbl B HanpaBneHww,
napannenbHOM CTOPOHaM pacYeTHOro KOHTypa, NpuHUMatoT He Gonee 1/4 AnuHbI
COOTBETCTBYHOLLEW CTOPOHbI PACHETHOIO KOHTYpa.

10.3.18 PacuyeTHyl0 nomnepeyHyld apmaTtypy B BWAE CETOK KOCBEHHOro
apMUpOBaHUs NPy MECTHOM CXaTum (CMSTUK) pacrnonaratoT B Npegernax pac4eTHon

nrowaan (8.1.43). MNpun pacnonoxeHun rpy3oBoii NIoLLaaMN Y Kpasi arieMeHTa
CETKU KOCBEHHOro apMMpOBaHWsi pacrofiaraloT Mo MrowaanM ¢ pasMepamu B
KaXO0M HanpasrieHuy He MeHee CyMMbl ABYX B3aWMHO NEPnEHANKYNSPHBIX CTOPOH
rpy30BoO nrowaam (pucyHok 8.9).

Mo rnybuHe ceTkn pacnonaratoT:

npu TOMWMHe anemeHTa 6Goree yaBoeHHoro 6Gornbluero pasmepa rpy3oBOK
nnoLaaw - B npefenax yABoeHHOro pa3mepa rpy3oBoi nroLaau;

npy TOMWMHE 3NemMeHTa MeHee YABOEHHOro Gorbluero pasmepa rpy3oBoit
nnoLaaw - B npefenax ToNWyHbI AnieMeHTa.

10.3.19 TlonepeyHas apmaTtypa, npedyCMOTpeHHas Ans  BOCNpUSTUSA
nonepeYHbIX CUM U KPYTALLWMX MOMEHTOB, [O/KHA VMETb HaAEeXHY aHKepPOBKY Mo
KOHLaM MmyTem MpvBapKM UM oxsBaTa MPOAOSIbHON apMaTypbl, obecnevmBaroLLyo
PaBHOMPOYHOCTb COEAMHEHWI 1 MONEPeYHON apMaTypbl.

10.3.20 Y KOHLOB NpeaBapuTENbHO HanpshKeHHbIX 3NIEMEHTOB AOMmkHa OblTb
yCTaHOBMeHa [AOMNOSHUTENbHAsi NOMepeYHas UM KOCBEHHas apMaTypa (CBapHble
CeTKM, oxBaTbiBaloLMe BCE MPOAOSbHbIE CTEPXHW apMaTypbl, XOMyTbl U T.M. C
warom 5-10 cm) Ha OymHe ydyacTka He MeHee 0,6 AnMMHbI 30HbI Mepegayn

npegBapuUTenbHOro HanpsXxXeHusd , @ B 3remMeHTax 13 nerkoro GeToHa KraccoB

B7,5-B12,5 - ¢ warom 5 cm Ha gnvHe ydacTtka He MeHee 1 He meHee 20 cm ons
3IEMEHTOB C apmaTypoi, He WMEeIoLell aHKepoB, a MNpu Harmuyum aHKepHbIX
YCTPOWCTB - Ha yyacTke, paBHOM ABYM AfMHAM 3TUX YCTPOWCTB. YCTaHOBKa
aHKepoB Yy KOHLIOB apmatypbl obsidaTernibHa Ans apmatypbl, HaTArMBaemMon Ha
6eToH, a Takxe Ans apMaTypbl, HaTArMBaeMon Ha ynopbl, NPy HeAOCTaTO4YHOM ee
cuenneHun ¢ 6eToHOM (rmaaKol NMPOBOSIOKW, MHOTOMPSAHBIX KaHaToB), NpY 3TOM
aHKepHble YCTpOWCTBa [AOSPkHbI obecneunBaTb HafexHylo 3adenky apmatypel B
6eToHe Ha BCex CTaausix ee paboTbl.

Mpn  npumeHeHWn B  KavecTBe Hampsraemoni pabodveli  apmaTtypbl
BbICOKOMPOYHOM apMaTypHON MPOBOMOKW MEPUOANYECKOro Npodwmrs, apMaTypHbIX
KaHaTOB OAHOKPATHOW CBWBKW, ropsyekaTtaHoh W TepMUYEecKn YNPOYHEHHOMN
CTEp>XHEBOM apmaTypbl NepuoanvecKkoro npodmns, HaTsarMBaemMon Ha ynopsbl,
yCTaHOBKa aHKEPOB Y KOHLIOB HanpsiraeMblx CTEpXHEN, kak npasusio, He TpebyeTcs.

AHKepogka apmamypb|

10.3.21 AHKepOBKY apMaTypbl OCYLLECTBIAT OAHUM W3 CreaytoLmx cnocobos
UMK UX COMETaHNEM:

B BMAE NPSMOro OKOHYaHWSi CTEPXHS (NpsiMasi aHKepoBKa);

c 3armbom Ha KoHue B Buae Kptoka, oTrvba (nanku) unm netnm (Tonbko Ans
HeHanpsiraemol apmaTypbl);

C TMpVBapKOM WNM YCTAHOBKOW MOMEepeYHbIX CTepxHen (ToMbko Ans
HeHanpsiraemol apmaTypbl);

C NPUMEHEHVEM crneLmanbHbIX aHKEPHBIX YCTPOMCTB Ha KOHLLE CTEPXHS.

10.3.22 lMpsaAmyto aHKEPOBKY M aHKEPOBKY C Nankamu OOoMyckaeTcs NpUMeHsITb
TONMbKO ANS apmatypbl nepuoamyeckoro npodwmns. [ns pacTaHyTbIX rnagkux
CcTepxHel crnedyeT npegycMaTpuBaTb KPIOKW, NETNM, NpUBapeHHble MornepeyHbie
CTEP>XHW UM crneunanbHble aHKepHble yCTponCTBa.

TNanku, KploKKM 1 NETIM HE PEKOMEHAYETCS NPUMEHSATL AJ1S aHKEPOBKW CXaTon
apmartypbl, 3a WUCKMOYEHWeM rnafKko apMaTypbl, KOTopas MOXeT nopBepraTbCcs
PaCTSHKEHWIO NPU HEKOTOPbIX BO3MOXHbIX COYETaHUAX Harpy3Kku.

10.3.23 Mpwu pacyeTe ANMHbI aHKEPOBKM apMaTypbl criegyeT y4nuTbiBaTb Cnocob
aHKepoBKMW, Krnacc apmatypbl U ee npodwrb, AvameTp apmatypbl, NPOYHOCTb
6eToHa W ero HanpshkeHHOe COCTOSiHME B 30HE aHKepOBKW, KOHCTPYKTUBHOE
pelleHne anemMeHTa B 30HE aHKepoBKW (Hanmuvme nonepevHon apmaTypsbl,
NONoXeHne CTEPXHEN B CEYEHUM anemMeHTa v ap.).

10.3.24 BazoByto (OCHOBHYIO) ANMHY aHKEPOBKMW, HEOBXOAMMYIO ANS nepeaaqu

ycunus B apMatype C MOSHbIM pacyeTHbIM 3HaYyeHVWeM COMPOTUBMEHMUS! Ha
6eToH, onpeaensoT no dopmyne

, (10.1)



roe " - COOTBETCTBEHHO MIolgflb MOMEPEYHOr0 CEYEHUs aHKEPYeMoro
CTEepXHA apMaTypbl U NEPUMETP Er0 CEYEHUs, onpedensieMble Mo HOMUHaNbLHOMY
ANaMeTpy CTepPXHS;

- pacyeTHOe COMpOTUBIIEHWE CLEMNeHUs apmatypbl C GETOHOM,
NpUHUMaeMoe pPaBHOMEPHO  pacrpederieHHblM Mo AfMHE  aHKEepOBKU U
onpepensiemoe no copmyre

, (10.2)

3gech - pacyeTHoe ConpoTHBIieHNe 6ETOHA OCEBOMY PACTSIKEHMIO;

- KOAMIMLMEHT, YYUTBIBAOWMIA BRMsIHUE BuOa MOBEPXHOCTW apMmaTypel,

NpVHYMaeMbl PaBHbIM:

ANA HeHanpsiraeMon apmarypsbl:

1,5 - Ans ragkom apmartypbl;

2,0 - ons xonogHogedopM1pyeMon apMaTypbl epuoguyeckoro npodmns;

2,5 - ons ropsiyekaTaHod M TepMoMexaHuvecku obpaboTaHHON apmaTypbl
nepuoan4eckoro npocpuns;

AN Hanpsiraemou apmaTypbl:

1,7 - Aana xonogHoaedopMMPOBaHHOW apMaTypbl MepuoguyecKkoro npodmrsi
knacca Bp1500 gmametpom 3 MM UM apmaTypHbix KaHatoB kracca K1500
AnameTpoMm 6 Mmm;

1,8 - ana xonoaHoAedopPMUPOBaHHON apMaTypbl Knacca anameTpom 4 Mm
n 6ornee;

2,2 - ans apmaTypHbIx kaHaTtoB knacca K guametrpom 9 mm 1 6onee;

2,4 - ans apmaTypHbix kaHaToB knacca K7T guvametpom 9 mm u 6Goree,
M3roTOBIIEHHbIX 13 NMPOBOJIOKW NEPUOANYECKOro Npodmns;

2,5 - gns ropsiyekaTaHod M TepMoMexaHuvecku obpaboTaHHON apmaTypbl
knacca A.

- KO3(MLIMEHT, YYUTLIBAIOLMI BrMsSHUE pa3Mepa AuameTpa apMatypbl,
NPUHUMaEMbIii PaBHbIM:
[5st HeHanpsiraeMoii apMaTypbl:

1,0 - npu AnameTpe apmaTypbl 32 mm;

0,9 - npu gnametpe apmatypbl 36 1 40 mMm;
AN Hanpsiraemol apMaTypbl:

1,0 ANS BCEX TUMOB Hanpsraemon apamaTtypbl

BeposiTHo owmbka opurmHana. Cregyet uutath "apmatypbl”. - Mpumedarue
narotoButens 6asbl AaHHbIX.

10.3.25 Tpebyemylo pacyeTHyl0 [AfMHY aHKepOBKM apmaTtypbl C y4eToM
KOHCTPYKTMBHOTO PeLLEHNs 3leMeHTa B 30He aHKePOBKM ONpeaernsitoT no dopmyre

, (10.3)

roe - 6a3oBas ArmHa aHkepoBkK, onpeaensemas no cdopmyne (10.1);

, - Mrowaamn MornepeyHoro ceyeHuss apmatypbl, Tpebyemas no
pacyeTy u dakTU4eCcKn yCTaHOBINEHHasi COOTBETCTBEHHO;

- KO3(hMUMEHT, y4YUTbIBAOWMIA BIMSIHUE HA  OJIMHY  aHKEepPOBKMW
HanpsPKeHHOTO COCTOsIHWSI GeToHa W apMaTtypbl M KOHCTPYKTMBHOMO peLLeHUs
arieMeHTa B 30He aHKEPOBKMU.

[ns HeHanpsiraeMon apmaTypbl NpY aHKepOBKe CTEpXHeN nepuoanyeckoro
npodwmns ¢ NpsMbIMK KOHLLaMK (NpsiMasi aHKepoBKa) WnW rnafkoi apMatypbl C
KplOKaMu unu netnsimv 6e3  JOMNONMHUTEMbHBLIX aHKEPYOLWX YCTPOMCTB Ans
pacTSHYTbIX CTEpXHEN MNpUHUMatOT 1,0, a ana cxartbix - 0,75; ona
Hanpsiraemol apmaTypbl 1,0.

[onyckaeTcs ymeHbllaTb [AfMHY aHKEPOBKU CTEpXHel HeHanpsiraemomn
apMaTypbl B 3aBMCMMOCTM OT KONMMYECTBa W AvaMeTpa MornepeyHor apmatypbl,
BMOA aHKepYyLMX YCTPOWCTB (MpvBapka monepeyHor apmatypbl, 3arvb KOHLOB
CTepXXHel NeproaMYeckoro Npodunsi) U BermMymHbl nonepeyHoro obxatus 6eToHa B
30He aHKepOBKW (HanpuMep, OT OMOPHON peakLum), Ho He Bonee Yyem Ha 30%.

B nio6om cryyae dakTUyHeckyto AnvMHY aHKepoBKU NPUHUMAIOT He MeHee

1 200 MM, a 4Ns HeHanpsiraeMblX CTEPXHEN TakXe He MeHee .
[ns 3neMeHToB M3 Menko3epHUCToro 6eToHa rpynnbl A Tpebyemasi pacyeTHas

BenMYnHa OnNUHbI aHKepPOBKW OOJDKHA ObITb yBenuyeHa Ha AnNA pacTaHyTOoro

6eToHa n Ha - ONs CXaToro.

10.3.26 Ycwunmne, BOCNPUHUMAEMOE aHKEpyeMbIM CTEpXHEM apmaTypbl ,
onpeaensioT no dopmyne

, (10.4)



roe - ANvHa aHKepoBkM, onpegensemas cormacHo 10.3.25, npuHumas

COOTHOLLEHNE 1;

- paccTodaHne OT KOHLa aHKepyemMmoro CTepXHA A0 paccMaTtpuBaemMoro
nonepe4vyHoro cevyeHns anemeHTa.

10.3.27 Ha kpaiiHux cBo60AHbIX OMopax 311IeMEeHTOB AfMHa 3anycka pacTaHyTbIX
CTepxHel HeHanpsiraeMoii apMaTypbl 3a BHYTPEHHIO rpaHb CBOGOAHOI Onopbl npu

BbIMOMHEHUN YCIOBUSA (cm. 8.1.31-8.1.35) porvkHa CoCTaBnATb HE MeHee

. Ecrm ykasaHHoe ycrnosue He cobniogaeTcs, ANMHY 3anycka apmatypbl 3a
rpaHb onopkl onpeaenstoT cornacHo 10.3.25.

10.3.28 lMpu ycTpoiicTBe Ha KOHLAX CTepXHEN cneuuanbHbIX aHKepoB B BuAe
NNacTuH, LWaib, raek, YronkoB, BbICAXEHHbIX FONIOBOK M T.M. MIOWRAb KOHTaKTa
aHkepa Cc OGeTOHOM AOrKHa YOOBMETBOPATH YCIIOBMIO MPOYHOCTU GeToHa Ha
cmsTve. Kpome TOro, npy MpOeKTMPOBaHWUM MPUBapVBAEMbIX aHKEpPHbIX AeTanei
crepgyeT yvuTbiBaTb XapakTepUCTWMKM MeTanna no CBapuMBaeMocTW, a Takxe
cnocobbl 1 YCIIOBWSI CBapKU.

CoeduHeHus1 HeHarnpsizaeMou apmamypbi

10.3.29 [na coeduHeHWs HeHanpsraemow apmaTtypbl MPUHAMAIOT OAWH U3
CneayoLLmMX TUMOB CThIKOB:

a) CTblku BHaxrecTky 6e3 cBapku:

C NPSIMbIMM KOHLL@MM CTEPXHEN NEPUOANYECKOTO NPOHMNS;

C NpAMbIMU KOHLIAMW CTEpXHEN C MpUBapKoM MMM YCTaHOBKOW Ha [AnuHe
HaxrecTKM NonepeYHbIX CTepPXKHeik;

¢ 3arnbamm Ha KoHLax (Kpoku, nankuy, NeTnm); Npy 3ToM AN MMagkux CTepxHen
NPUMEHSIOT TONMBLKO KPIOKW U NETIN.

6) cBapHble 1 MexaHN4YeCcKue CTbIKOBblE COeAVHEHMS:

CO CBapKoW apmartypebl;

C MpUMEHeHVWeM crneuuanbHbIX MeXaHW4eCKMX YCTPOWUCTB (CTblIkM C
onpeccoBaHHbIMKU MydTamu, pe3bboBbiMU MydTamu 1 Ap.).

10.3.30 CrTblku apmaTypbl BHaxnecTky (6e3 cBapku) MNpUMEHSOT  MNpu
CTbIKOBaHWUW CTEPXHeW ¢ AvameTpoM paboyen apmatypbl He 6onee 40 Mm.

Ha coenvHeHnst apmaTypbl BHaxnecTKy pacnpocTpaHsaoTcs ykadannsa 10.3.22.

CTbIKM pacTSHYTOW UMW CXaTol apmaTypbl AOIDKHbI UMETb ANWHY nepenycka

(HaxrIeCTKM) He MEHee 3Ha4YeHus NvHbl , ONPEAENSeMOro no dopmMyrne

, (10.5)



rae - 6asoBas AnvHa aHkepoBkW, onpeaensemas no dopmyrne (10.1);

, - cm. 10.3.25;

- KO3(PPULMEHT, YYMTBLIBAOWWMIA BMMSIHUE HAMPSKEHHOTO COCTOSIHUS
apmartypbl, KOHCTPYKTUBHOMO peLLEHUs! SfieMEHTa B 30HE COEAUVHEHWSI CTEpXHEeW,
KormyecTBa CTbIKyeMOW apmaTtypbl B OAHOM CEYEHWW MO OTHOLLEHWO K obLuemy
KONMMYecTBy apmaTtypbl B 3TOM CEYEHWUW, PaCCTOSIHUA MeXdy CTbiKyeMbiM1
CTEPXKHAMU.

Mpy coeanHeHn apmaTypbl NEPUOAMYECKOrO NPOGMNA C NPSMbIMA KOHLLaMWU, a
TaKkke rnagkux cTepxHel € Kpokamu unv netnamm 6e3  [ononHUTENbHbLIX
aHKepYIoLLWX YCTPOACTB KOI(MULIMEHT  ANS pacTsHYTOW apMaTypbl MPUHUMAIOT
paBHbIM 1,2, a ana cxarton apmatypsbl - 0,9. [pn 3TOM AOMKHBI ObITh COBMOAEHbI
cregyioLLme yCrioBus:

OTHOCWUTENbHOE KOMMYECTBO CTbIKyeMOW B OAHOM PaCyYeTHOM CeyeHun
anemeHTa paboyelt pacTAHYTOW apmaTypbl MepPUOAMYEcKOro NPoduns [OImKHO
6bITb He Bonee 50%, rmapgkon apmatypbl (C Kpokamu unm netnsmn) - He bonee
25%;

ycunue, BOCMPUHMMaeMoe BCeW MOMepeyHON apMaTypoW, MOCTaBIieHHON B
npegenax cTbika, AOMKHO OblTb HE MeHee MOMOBUHbI YCUINS, BOCMPUHMMAEMOro
CTbIKyeMOW B OAHOM PacYeTHOM CeYeHWW 3IreMeHTa pacTsHyTon pabouen
apmarypou;

paccTosiHne Mexay CTbIKyeMbiMW paboyMMU CTEPXHAMU apMaTypbl He JOIKHO

npeBbILLaTh ;
paccTosiHue Mexdy COCEAHWMU CTbIKaMu  BHaxiecTky (Mo LLMpuHe

»ene3o06eTOHHOro 3rieMeHTa) A0IDKHO BbITb HE MeHee 1 He meHee 30 mm.

B kayecTBe OAQHOrO PaCYETHOrO CEYEHUs dNEMEHTa, paccMaTpuBaEMoro Ans
ONPEAENeHNst OTHOCUTEMbLHOTO KOMWYEeCTBa CTbIKyeMOW apmaTtypbl B OLHOM
CevyeHun, MPUHMMAIOT Y4acToK 3nemMeHTa BAOMb CTbIKyemol apmaTtypbl OSMHON

CunTaetcs, 4YTO CTbIKM apmaTypbl pacronoXeHbl B OAHOM PacyeTHOM
CeYeHUn, eCIv LIeHTPbl 3TUX CTIKOB HAaXOAATCS B Npeaernax AnuHbl 3TOro yyacTka.
[lonyckaeTcs yBenuMuMBaTb OTHOCMTENbHOE KONMMYECTBO CTbIKYEMOW B OAHOM
pacyeTHOM ceyveHun arnemeHTa paboyen pacTsHyTo apmatypel Ao 100%,
NpuHUMasi 3HaveHne KoadpdmumeHTa paBHbiM 2,0. [pyu oTHOCKTENBHOM
KOrm4yecTBe CTbIKyeMOW B OLHOM PacyeTHOM CEYEHWUW apMaTypbl NEPUOANYECKOrO
npodwmnsa 6onee 50% w rmapkoi apmatypbl 6onee 25% 3HaveHnst koadbmumeHTa
onpeaensitoT No NMMHEMHOM MHTePNoNALU.

Mpy HanNMYMK AOMONHUTENBHBLIX AHKEPYIOLLMX YCTPOMCTB Ha KOHLLAX CTbIKYeMblX
cTepxHeli (NpuBapka nonepeyHon apMaTypbl, 3armba KOHLIOB CThbIKyeMbIX CTEPXHEN
nepviogn4eckoro npodmnsa U Ap.) ANMHa nepenycka CTbIKyeMblX CTEPXHER MOXeT
6bITb YyMeHbLUeHa, Ho He 6onee Yem Ha 30%.

B niobom cnyyae dakTuyeckas AnuHa nepenycka AorkHa ObiTb He MeHee

, He MeHee 1 He MeHee 250 MM.

10.3.31 Mpu coegnHeHW apmaTypbl C UCMONb30BaHWEM CBapku BbIGOp TWMOB
CBapHOro COeAMHEHWs U CrocobOB CBapkW MNPOM3BOASIT C YY4ETOM YCMOBWIA
aKcnnyaTauumM KOHCTPYKLMM, CBapMBaeMoCTh cTanmu 1 TpeboBaHWin No TEXHOMNOrMm
narotoBreHus B cootBeTcTBum ¢ FOCT 14098.

10.3.32 Mpun “cnonb3oBaHUM ANst CTbIKOB apMaTypbl MEXaHUYECKUX YCTPOUCTB B
Buae MydT (Mydptel Ha pesbbe, onpeccoBaHHble MydTbl UM T.4.) Hecywas
Crnoco6HOCTb My(PTOBOrO COeAMHEHUS AOIDKHA OblTb TaKoW e, YTO U CTbIKyeMbIX
CcTepxHel (COOTBETCTBEHHO MNpW pacTskeHun umm cxatum). KoHubl CTbiKyeMbix
cTepxHell crnefyeT 3aBOAUTb Ha Tpebyemyio ANMHY B MydTy, onpeensemyo
pacyeToM UM ONbITHBIM MyTEM.

Mpu rcnonb3oBaHuM Myt Ha pe3bbe JormkHa GbiTe obecneveHa Tpebyemas
3aTshkka MydT A58 NMkBuaauum niodpra B pessbe.

Hymble cmepxHU

10.3.33 MNpy NnpUMeHeHUN rHyTON apMaTypbl (OTrMObI, 3arMGbl KOHLLOB CTEPXHEN)
MUHVMArbHBI AvameTp 3armba OTAENbHOrO CTEPXHS AOIDKEH ObITh TakuM, YTOGbI

n3bexaTb paspylleHus UM packarnbiBaHus G6eToHa BHyTpW 3arMba apMaTypHOro
CTEPXHS U ero pa3spylLeHusl B MecTe 3aruba.

MyHMMarnbHBIN AvnameTp  onpaBku Ana  apmMmatypbl  NpUuHUMaKT B

3aBMCHMOCTM OT AMaMeTpa CTEPXHSA He MeHee:
ONS INafKnx cTepxHen

npu 20 mwm;

npu 20 Mm;

[Ns CTepXHEN neproamyeckoro npocmns

npv 20 mwm;

npu 20 mMm.
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[unameTp onpaBkM MoXeT ObiTb Takke YCTAHOBMEH B COOTBETCTBUM C
TEXHWUYECKMM YCIIOBUAMU Ha KOHKPETHbI BUE, apMaTypsbl.

10.4 KoHCTpyMpoBaHMe OCHOBHbIX HECYLLMX
Xerne3o6eTOHHbIX KOHCTPYKLUN

10.4.1 Tpy KOHCTPYMPOBAHUN OCHOBHBIX HECYLLMX 3IIEMEHTOB KOHCTPYKTUBHOW
CUCTEMbIl (KOMOHH, CTEH, NIWUT MEepPeKpbiTUA M MOKPbITUA, yHOAMEHTHbIX NIuT)
crnepyeT cobniogatb obume TpeboBaHus 10.2 u 10.3 NO KOHCTPYMPOBaHMWIO
»ene300eTOHHbIX KOHCTPYKLIMIA, @ TaKkxe yKkasaHWsi HacTOSILLEro noapasaena.

10.4.2 KoOroHHbl apMupyloT MPOJOMbHOW, Kak MnpaBWuMo, CUMMETPUYHON
apmaTypoii, pacnofioXeHHON MO KOHTYPY NOMEPeYHOro CeveHns 1, B HeobXoaMMbIX
crnyyasx, BHYTPW MOMEPEYHOro CeYeHus, U MonepevHoi apMaTypon no BbiCcOTe
KOJIOHHbI, OXBaTbIBAOLLEN BCE NPOAOSbHBLIE CTEPXHN U PACMONONKEHHON MO KOHTYPY
W BHYTPM NOMNEPEYHOrO CeYEHMSI.

KoHCTpyKkumio nonepeyHon apmaTtypel B npegeriax nonepeyHoro CeveHvst u
MaKCUMarnbHble PacCTOSIHUA MeXay XOMyTaMu U CBSI3SIMW MO BbICOTE KOMOHHbI
crnepgyeT nNpUHMMaTb TakuMK, YTOObI MNpeAoTBPaTUTL BbIMyYMBAHWE CXaTbIX
NpoaosbHbIX CTepXHEN 1 obecneynTb paBHOMEPHOE BOCTIPUATUE NOMEPEYHbIX CUI
M0 BbICOTE KOMOHHbI.

10.4.3 CTeHbl pekoMeHOyeTCs apMvpoBaTb, Kak MpPaBuWIIo, BEpPTUKarbHOW 1
rOPU3OHTasbHOM apMaTypol, PacriofioKeHHOW CUMMETPUYHO Yy GOKOBbBIX CTOPOH
CTeHbl, W MOMEPeYHbIMU  CBA3SMM, COEAMHAIOWWMMW  BEpPTUKamnbHYlO U
rOpM30OHTarbHY0 apMaTypy, PacronoXeHHYI0 Yy NPOTUBOMONOXHbLIX GOKOBBLIX CTOPOH
CTEHbI.

MakcumanbHoe paccTosiHue Mexay BepTUKamnibHbIMU U TOPU3OHTanbHbIMU
CTEPXHAMW, @ TaKke MaKkCMMarnbHOe PacCTOsHUE MeXay MornepeyHbIMU CBA3AMU
crnepyeT NpUHMMAaTb TakUMK, 4TODbI NPeaoTBPaTUTL BbiNydYMBaHWE BEpPTUKambHbIX
CXaTblX CTEPXHEN U 06ecneunTb paBHOMEPHOE BOCTIPUATUE YCUIUIA, AEACTBYHOLLMX
B CTeHe.

10.4.4 Ha TopueBbIX y4acTkax CTeHbl MO ee BbICOTEe CrneayeT ycTaHaBnMBaTb
nonepeyHyto apmatypy B Buge -06pasHbix Unm 3aMKHYTbIX XOMYTOB, CO34arLLyX
Tpebyemyio aHKEpOBKY KOHLIEBbIX YYaCTKOB TOPU3OHTAmbHbIX CTEPXHEN W
NPeaoXpaHsloWLMX OT BbIMyYMBaHUA TOPLIEBbIE CXaTble BEpTUKanbHble CTEPXHW
CTEH.

10.4.5 VY3noBble COMNpskeHWss CTeH B MecTax WX MepecedyeHns npu
HEBO3MOXHOCTW CKBO3HOTO MpOrMycka ropu3oHTarnbHON apMaTypbl CTEH Yepe3 3ToT
CTbIK crnegyeT apMupoBaTb MO BCeEW BbICOTE CTeH nepecekalowmmmcs [1-
obpasHbIMM  XOMyTamu, OBecrneyvBaloWMMI  BOCTIPUATUE  KOHLLEHTPUPOBaHHbIX
rOPU3OHTamnbHBIX  YCUMWIA B Y3MOBbIX  COMPSXKEHWSIX  CTeH, a  TaKke
NpeaoxXpaHsoWLWMIN BepTUKanbHbIE CXaTble CTEPXHU B Y3rOBbIX COMPSXKEHUSX OT
BbiNy4YMBaHus U1  oBecneyvBaloLLMMM  aHKEPOBKY  KOHLEBbIX  y4acTKOB
rOPU3OHTambHbBIX CTEPKHEN.

PucyHok 10.1 - AHkepoBKa ¢ nomMouibto l-06pa3Hbix geTanen

a - TOpLeBON y4acToK MnThl, 6 - TOPLEBOIN y4acToK CTeHbI, 8 - T-06pasHbIli CTbIK,
2 - YIMOBON CTbIK

PucyHok 10.1 - AHkepoBka ¢ nomoLLpto MN-06pasHbix AeTanem

10.4.6 ApmupoBaHWe MUIIOHOB, 3aHUMalOWMX MO CBOUM [EOMETPUYECKUM
XapaKTepucTukaMm MNPOMEXYTOYHOE MOMOXKEHWE MeXay CTeHaMu W KOSOHHaMM,
NPoM3BOAST KaK AMst KOMOHH MW Kak ANA CTeH B 3aBUCMMOCTM OT COOTHOLLIEHUS
OIVHBI Y LUMPWVHBI NONEPEYHOrO CEYEHUs! MUMOHOB.

10.4.7 KonnyecTBO BepTUKanbHOW W FOPU3OHTamnbHON apmaTtypbl B CTeHe
crepyeT ycTaHaBmvMBaTb B COOTBETCTBMM C AEWCTBYHOLMMU B CTEHE YCUITUSMU.
Mpyn aTom pekomeHAyeTCs npefycMaTpuBaTb pPaBHOMEPHOE apMupoBaHue no
NnoLaan CTeHbI C YBENMYEHNEM apMUPOBaHWS y TOPLIOB CTEHbI 1 Y MPOEMOB.

10.4.8 ApmupoBaHMe NIOCKUX MIWAT criegyeT OCYLIeCTBNATb MPOAONbHON
apmaTypon B ABYX HanpaBrieHWsiX, pacrnoriaraeMori y HKHeN n BepxHen rpaHen
NuTbl, @ B HEOBXOAUMbIX CIydasx (COrNacHo pacyeTy) U NonepeyHon apmaTypoi,
pacrionaraemoli y KOIOHH, CTEH W MO NroLwaam NhnThbl.



10.4.9 Ha KoOHUeBbIX Yy4acTKax MMOCKMX NIMUT CreayeT ycTaHaBnuBaTb
nonepeyvHyto apmatypy B Buae [-06pasHbIX XOMYTOB, PacMOMOXeHHbIX MO Kparo
nuThl, obecneymBaloLyX BOCMPUATME KPYTALWMX MOMEHTOB Yy Kpasi MiuTbl W
HeobXoAUMYH aHKepPOBKY KOHLIEBBIX YH4acTKOB NMPOAONLHOM apmaTypsbl.

10.4.10 Konn4ecTBO BepxHel M HWXHEN NpOAOSIbHOW apMatypbl B NnuTe
nepekpbITUA  (NOKPbITWSI)  criedyeT  ycTaHaBrMBaTb B COOTBETCTBUMM  C
AevicteyloumMn - ycurmamu,  py 3TOM  pekoMeHAyeTcs ANs  HeperynsipHbiX
KOHCTPYKTMBHBIX CUCTEM C LEMNbio YNpOLUEHUS apMUpOBaHUA YCTaHaBnMBaTb:
HWXHIOK apmaTypy OAVHAKOBOW MO BCeVi NIOLLaaM paccMaTpuBaeMon KOHCTPYKLIUN
B COOTBETCTBUM C MaKCUMarbHbIMW 3HAYEHUSMM YCUMWIA B NponeTe NnuTbl;
OCHOBHYIO BEPXHIOI apMaTypy NpUHUMaTb TaKOW e, KaK U HDKHIOK, a Y KOJOHH 1
CTEH yCTaHaBMMBaTb [OMOSHUTENBHYIO BEPXHIO apmaTypy, KoTopas B CymMme C
OCHOBHOW [OMkHa BOCMPUHMMATL OMOPHblE YCUIMA B nnuTe. [na perynspHbIX
KOHCTPYKTMBHBIX CUCTEM MPOAOMbHYI0 apMaTypy pekomeHayeTcsi ycTaHaBnMBaTb
Mo HAAKOMOHHBIM N MEXKONOHHBIM MOriocam B ABYX B3aUMHO MEPNeHAVKYNSPHbIX
HanpaBeHVsiX B COOTBETCTBUM C AENCTBYIOLLMMM B 3TWX MOSOCaXx yCUIMAMU.

[lonyckaeTcs ycTaHOBKa 4acTy apMaTypbl MAUT B BUAE CBAPHbIX HENPEPbIBHbIX
KapKacoB B HAJKOMOHHbLIX NOMocax NiMT B ABYX HanpasrieHWsx (CKpbiTble 6anku),
npy 3TOM KapKackl AOMKHbI GbITb NPONYLLEHBI CKBO3b TESO KOMOHH.

[Ins cokpalleHus pacxoda apMaTypbl MOXHO Takke PeKOMeHA0BaTb YCTaHOBKY
no BCEN MNMOWAAN NMAWUTbI HWKHEN W BepxHel apmaTypbl, OTBevaloLlei
MWUHUMArbHOMY NPOLIEHTY apMUMPOBAaHMWS, a Ha y4acTKax, e AeicTByoLpme yeunms
NpeBbILLAIT  YCUNMS,  BOCMPUHMMAaeMble  3TOW  apMaTypol,  YCTaHOBKY
[OMOMHUTENbHOW  apmaTypbl, B CyMMe C  BbllUeyKa3aHHOW  apmaTypon,
BOCMPUHUMAIOLLEN [ENCTBYIOLLME Ha 3TUX ydvacTkax ycurmsa. Takoi nopxon
npuBoanT Kk BGoree CroXHOMY apMMpPOBaHWIO MepekpbiTUi, Tpebytowemy 6ornee
TLLATENBHOMO KOHTPONS apMaTypHbIX paboT.

ApMupoBaHue yHAAMEHTHbIX NMWT crnegyeT NPOW3BOAUTL  aHANOTMYHbBIM
obpasom.

10.4.11 KoHCTpyvpoBaHWe y3rioB COMpsbkeHWsi Ganok C KONMOHHamu criegyet
npou3BoAWTb B COOTBETCTBMM C pucyHkoMm 10.2. Tlpu 3Tom Heobxoammo

npeaycMOTpeTb MOMepeyHyld apmatypy B BUAE 3aMKHYTbIX XOMyToB umm [1-
ob6pasHbIx AeTanev B 30He aHKepoBKM paboyen apmaTtypbl 6anku.

PucyHok 10.2 - Y3nbl conpspkeHus 6anok ¢ KoNIoHHamMm

a - MNpy pacrornoXeHWn PpacTSHYTOW 30HbI Y BepxHeW rpaHu Ganku, 6 - npu
pacnoroxeHnn pacTsSHYTON 30HbI Y HIDKHEN rpaHu 6anku

PucyHok 10.2 - Y3nbl conpsikeHusi 6anok ¢ KonoHHamu

PucyHok 10.3 - PaamelueHne onopHomn apmaTypbl B 30He nepecevyeHus
AByX 6anok



PucyHok 10.3 - Pa3melueHne onopHon apmaTtypbl B 30He nepeceveHuns AByx 6arnok

10.4.12 B y3nax nepeceyeHust 6anok cregyeT ycTaHaBnMBaTh AOMOMHUTENBHYIO
nonepeyHylo apMaTypy Ans BOCMPUATUA peakuun oT BTOopocTeneHHon Ganku. B

rmaBHol Garke 3Ty apMaTypy criefyeT ycTaHaBrmBaTh Ha LLMPUHE ,me u
- WMpUHA U BbiCOTa BTOPOCTENEHHOW 6Garku, BO BTOpOCTENeHHOW Garke - Ha
yyacTke  LLMPUHOM . ApmaTtypy criegyeT ycTaHaBnuBaTb B BWAE XOMYTOB,

OXBaTblBaOLLMX NPOAOSIbHYIO apMaTypy, - AONOSHUTENBHO K apMartype, Tpe6yeM017|
Mo pacyeTy HaKMOHHbIX NI NPOCTPAaHCTBEHHbIX CeYeHun.

11 TpeboBaHUA K N3roToBrEeHN0, BO3BEAEHUIO
M 3KcnyaTtaumm 6eTOHHbIX U Xerne300eTOHHbIX
KOHCTPYKLUN

11.1 BeToH

11.1.1 MNopnbop coctaBa GETOHHOW CMeCK NPOM3BOAST C Lefblo NOMyveHus
6eToHa B KOHCTPYKUMSIX,  OTBEYalOWEro  TEeXHUWYecKUM  nokasaTessiM,
YCTaHOBMEHHbIM B pa3aerne 6 v NpMHATLIM B NPOeKTe.

3a ocHoBy npu nogbope cocTtaBa 6eToHa creayeT NpYHUMaTL OrNpeaenstoLLmii
0N AaHHoro Buaa 6eToHa U Ha3HaYeHUst KOHCTPYKLMM nokasaTernb GeToHa. Mpu
9TOM [JOIDKHbI GbITb 06ecneyeHbl U ApyrMe YCTaHOBIEHHbIE NPOEKTOM rokasaTenu
kavecTBa 6eToHa.

MpoekTpoBaHve u nopbop coctaBa O6eToHHOW cmecu no Tpebyemon
npoyHocTn GeToHa crepyeT npousBoauTb, pykosoAacTBysick TOCT 27006, TOCT
26633.

Mpn nopbope cocTtaBa OGETOHHOM cCMecuM [OMMKHbI ObiTb 0BGecneyeHb
Tpebyemble nokasaTterm kadectBa (yAoOOyKnafblBaeMoCTb, COXPaHSEMOCTb,
HepaccnavBaeMoCTb, BO34YXOCOAEePXaHUe 1 Apyrve nokasarenm).

CBoiicTBa nogobpaHHON GETOHHOM CMecu [OiPkHbI  COOTBETCTBOBATb
TEeXHOrorMn npomsBofAcTBa GETOHHbIX PaboT, BKIOYALWEN CPOKU W YCroBUSI
TBepAeHnst GeToHa, cnocobbl, pPeXvIMbl MPUrOTOBIEHUSI WU TPaHCMOPTUPOBAHMS
6eToHHOI cMecH 1 Apyrne ocobeHHOCTM TexHomormyeckoro npotecca (FTOCT 7473,
FOCT 10181).

Mognbop coctaBa 6eTOHHOW cmecu criedyeT MPOVM3BOAUTL Ha OCHOBE
XapaKTepucTuK MaTepuanos, UCMOMb3yeMbIX A1t €e NPUrOTOBIIEHNS, BKIOYAOLLMX
BAXYLLME, 3anonHuTenu, sogy u adpdektmsHble nobaskn (Moaudmkatopel) (TOCT
31108, FTOCT 23732, TOCT 8267, TOCT 8736, FOCT 24211).

Mpu nopbope coctaBa GeTOHHOM CMecCK criedyeT NPUMEHSITb MaTepuarbl C
y4eTOM  UX  OIKOMOTMYECKOW  YWUCTOTbl  (OrpaHWdeHne no  CoAepXaHuio
pagvoHyKNMAOB, PaAoHa, TOKCUYHOCTU U T.N.).

PacyeT OCHOBHbIX napameTpoB cocTaBa OeTOHHOW CMecV NpPOU3BOAAT C
MOMOLLIO 3aBUCUMOCTEWN, YCTAHOBIIEHHbIX 3KCNEPUMEHTANBbHO.

Mopgbop coctaBa dmbpobeToHa crneayeT  MNPOU3BOAWTL  COFMacHoO
npuyBeAeHHbIM Bbllle TpeboBaHWSIM C y4eTOM BUAA U CBOWCTB apMUpyoLLmMX dmnbp.

(N3meHeHHas pepakuus, N3m. N 2).

11.1.2 Mpwn npurotoBneHnn OeTOHHOW CMecu p[omkHa ObiTb obecnedveHa
HeobxoauMasi TOYHOCTb [03MPOBKM BXOASLLMX B GETOHHYIO CMeCb MaTepuanos u
nocriegoBaTenbHOCTL KX 3arpyxerus (CIM 70.13330).

MepemelwmBaHne ©6eTOHHOW CMecu credyeT BbINOMHATL TaK, 4TOObI
obecneyntb paBHOMEPHOE pacnpeneneHne KOMMOHEHTOB MO BceMy 0Gbemy
cmecu. [MpoaomxuTENbHOCTL NepeMELLBaHUS MPUHUMAKOT B COOTBETCTBUM C
MHCTPYKLMAMWU NPEANPUATUIA - U3roToBuTenenn 6eToHo-cMecUTerNbHbIX YCTaHOBOK
(3aBOAOB) MMM YCTaHaBNMBAIOT OMbITHBIM MyTEM.

11.1.3 TpaHcnopTupoBaHWe GETOHHOW CMecu criedyeT OCYLUeCTBNATb
crnocobamu 1 cpefctBamy, 0OOECneyvBalOLLMMU COXPaHHOCTb €e CBOWCTB U
UCKMIOYaloWMM  ee  paccrioeHne, a Takke 3arps3HeHuMe  NOCTOPOHHUMMU
maTtepuanamu. [JonyckaeTcsi BOCCTaHOBIIEHNE OTAEMbHbIX NoKasaTenen kadectsa
GETOHHON CMeCU Ha MecTe YKINaaKu 3a CYET BBELAEHWS XUMUYECKUX [0OaBOK MUin
MCMOSb30BaHNSI TEXHONOTMYECKMX MPUEMOB MPU yCroBum obecneyeHuss BCex
Apyrx Tpebyembix nokasarernen kavyecTsa.

11.1.4 YknagKky v ynnotHeHue GeToHa criedyeT BbIMOSHATbL Takum oGpasom,
4TOGbI MOXHO BbINIO rapaHTUPOBaTb B KOHCTPYKLMSX AOCTATONMHYIO OAHOPOAHOCTL
M nnoTHocTb 6eToHa, oTBevalowmx TpeboBaHUAM, NPEAYCMOTPEHHbIM A4S
paccmartpuBaemolnt CTpoutensHom KoHCTpykuumn (CM 70.13330).

MpumeHsieMble crnocobbl U pexvMbl  POPMOBaHUA [OMkHbI  obecneymBaTb
33jaHHYI0 MIIOTHOCTb W OAHOPOAHOCTL U YCTAHABMMBAIOTCH C Y4ETOM NokasaTernen
kayecTBa OETOHHOM CMecu, BuAa KOHCTPYKLUMM W U3OENUst U KOHKPETHbIX
MNHXEHEPHO-Te0IoMM4eCKMX 1 NPOU3BOACTBEHHbIX YCIOBUIA.

Mopsimok  GeToHWpoBaHWS  crnegyeT  ycTaHaBnMBaTb, MpeaycMaTtpuBas
pacrornoxeHve LWBOB GETOHMPOBaHWA C Y4eTOM TEeXHOMNorv BO3BEAEHWS
COOPYXEHUS1 U €ero KOHCTPYKTMBHbIX ocobeHHocTel. [Mpu aTtom fAomxHa OblTh
obecneveHa Heobxogumas MPOYHOCTb KOHTaKkTa MoBepxHocTel GeToHa B LBe
6EeTOHMPOBaHUS, @ Takke MPOYHOCTb KOHCTPYKLMM C Y4ETOM Hammuus LUBOB
6eToHNpOBaHUS.

Mpn yknagke 6GETOHHON CMECU MpU  MOHWXEHHbBIX MOMOXUTENbHLIX W
oTpULaTEnNbHBLIX UM MOBBILLEHHBIX MOSIOXUTENbHBIX TemnepaTypax AOMMkHbI OblTb
npeaycMOTpeHbl  cheuuanbHble  MeporpusTus, obecneuvBatoume Tpebyemoe
kavecTBo HeToHa.
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11.1.5 TeepgeHve GeToHa cregyeT obecneumBatb 6€3 MpUMEHEHWUsI UM C
NPUMEHEHNEM  YCKOPSIIOLLMX  TEXHOMOMMYECKUX BO3AEUCTBMIA  (C MOMOLLGHO
TENMOBMAXHOCTHON 06paBGOTKN NPU HOPMarbHOM UI NOBLILLEHHOM AABMEHUN).

B 6GetoHe B npouecce TBepAeHUs crieqyeT noaaepivBaTbh pPacyeTHbIN
TemMnepaTypHO-BaXHOCTHbIN pexum. Mpu HeobxoanMoCTU ANist co3aaHus YCIoBUIN,
obecneynBaloLLMX HapacTaHue MpPOYHOCTU GETOHA U CHUXEHWE YCafoYHbIX
SIBMIEHWA, CrnefyeT MPUMEHSTb ChneuuanbHble  3awpTHble  Meponpustus. B
TEXHOMNOrMYeckoM npolecce TenmnoBoi 06paboTkM M3genuin  JomkHbl  ObiTb
NPUHATBI  Mepbl MO CHWKEHWIO TeMnepaTypHblX nepenagoB W B3aWMHbIX
nepemeLleHuii Mexay onanybo4Hoi dopmoli 1 6eToHOM.

B MaccuBHbIX MOHOIMMTHBIX KOHCTPYKUMSIX crefyeT npegycmatpuBaTb
MEPONpPUSITUST N0 YMEHBLUEHWIO BIUSHUSI  TEMMNepaTypHO-BIaXHOCTHbIX  Nonei
HanpspKeHU, CBSI3aHHbIX C 3K30Tepmuelr Mnpu TBepaeHun GeToHa, Ha paboTy
KOHCTPYKLMA.

11.2 ApmaTypa

11.2.1 ApmaTypa, ucnonb3yemass AN apMUMpPOBaHWsi KOHCTPYKLWRA, AOMmkHa
COOTBETCTBOBaTb MNPOEKTY W TpebGOoBaHWSM COOTBETCTBYHOLMX CTaHOAPTOB.
ApmaTypa [omkHa WUMETb MapkMpOBKY W COOTBETCTBYIOLWME CepTudwmKaThl,
YAOCTOBEPSIOLLME €€ Ka4eCTBO.

YcrnoBus XxpaHeHust apmaTtypbl U ee NepeBO3KM [AOSDKHbl  MCKMoYaTb
3arpsi3HEHNE, KOPPO3WOHHbIE MOPaXEHWS, MEXaHWYEeCKMEe MOBPEXOAEHUS UK
nnacTuyeckve gedopmauum, yxyaLatLlee cuenneHme ¢ 6eToHoMm.

11.2.2 YcTtaHoBKy Bsi3aHOW apmatypbl B onanyboyHble dopmbl crnepyeT
npov3BoaMTb B COOTBETCTBMM C npoekToM. [lpy 3TOoM pomkHa 6bITh
npegycMoTpeHa HagexHas dwKcauusi MOMOXEHUs apMaTypHbiX CTepXHEn ¢
NMOMOLLBIO  CneumnanbHbIX — MeponpusTuiA,  obecneyvBarolias  HEBO3MOXHOCTb
CMeLLEeHVst apMaTypbl B MpoLiecce ee YyCTaHOBKU U HETOHMPOBaHNSI KOHCTPYKL UK.

11.2.3 OTKNOHEHUs1 OT NPOEKTHOrO MOMOXEHUs1 apMaTypbl NpY ee YCTaHOBKE He
OODKHBI NPEBbILLATL AOMYCTUMBIX 3HAaYEHUN, ycTaHoBneHHbIx CM 70.13330.

11.24 CsapHble apmaTypHble wusgenust (CeTKW, Kkapkacbl) criegyet
M3roTaBnMBaTh C MOMOLLBIO KOHTAKTHO-TOYEYHOW CBApPKW MMM UHbIMK criocoGamu,
obecneunBaoLymMm  Tpebyemylo MPOYHOCTb CBapPHOTO  COEOMHEHUS U He
[ONYCKaOLWMMM  CHIDKEHUSI MPOYHOCTU COELUHSIEMbIX apMaTypHbIX 3NEMEHTOB
(FOCT 14098, TOCT 10922).

YCTaHOBKY CBapHbIX apMaTypHbIX usgenuii B onanybouHble dopmbl crepyeT
npou3BoAMTbL B COOTBETCTBMM C npoekToM. [lpy 3ToM pomkHa  6GbiTh
npegycMoTpeHa HagexHas dwvKcauusi MONOKEeHWs apMaTypHbiX W3genuii ¢
MOMOLUBIO  CMeuManbHbIX  MEPONPUSTUA, 0GECNeYMBaloOLLMX  HEBO3MOXHOCTb
CMeLLEeHVsi apMaTypHbIX M3LAenuiA B NpoLiecce YCTaHOBKN U GETOHMPOBaHWSI.

OTKIOHEHUS OT MPOEKTHOrO MOMOXEHUS apMaTypHbIX W3LENuiA npu  UX
YCTaHOBKE HE [OIDKHbI MPEBbLILATL [AOMYCTUMbIX 3HAYEHWM, YCTaHOBMEHHbIX Cll
70.13330.

11.2.5 3arnb apmaTypHbIX CTepxHen crneayeT OCYLECTBMATb C MOMOLLBIO
cneumanbHbIX OnpaBok, obecneynBaloLmMx HeobxoauMble 3Ha4YeHUs paauyca
KPVBU3HbI.

11.2.6 CBapHble CTbIK/ apMaTypbl BbIMOSHAIOT C MOMOLLBIO KOHTaKTHON, AyroBOW
WM BaHHON cBapku. [MpumeHsiembli cnocob cBapkvM AorkeH obecneuvBaTb
HeobXoAMMYI0 MPOYHOCTb CBAPHOTO COEAMHEHUS, a Takke MPOYHOCTb W
nedopMaTVBHOCTb MPUMbIKAIOLLMX K CBAPHOMY COEAMHEHMIO YHaCTKOB apMaTypHbIX
CTEPXHEN.

11.2.7 MexaHuyeckne coefvHeHusi (CTbIkM) apMaTypbl criedyeT BbIMOMHSATH C
MOMOLLBI  OMNPECCOBaHHbIX U pPe3bB6oBbIX MydT. [MPOYHOCTL MEexaHU4ecKoro
COefIMHEHUs1 PacTsHYTOW apMaTypbl OOrpkHa OblTb TaKoW e, YTO U CTbIKYyeMbIX
CTepXHen.

11.2.8 lMpu HaTsHKEHUM apMaTypbl Ha yNopbl UNu 3aTBepAeBLLMA 6ETOH AOMKHbI
6biTb  0BecneveHbl YCTaHOBMEHHblE B MPOEKTE KOHTPOrMpyemble 3Ha4eHWst
npeaBapuTENbHOrO HanpshkeHUs B Npeaenax AonycKaemblX 3Ha4YEHWA OTKIOHEHUIA,
YCTaHOBMEHHbIX HOPMATUBHLIMM [OKYMEHTaMK Unn crneuunanbHbIMy TpeboBaHnsaMU.

Mpu oTnycke HaTsHKeHWA apMaTypbl criedyeT obecneynBaTh NMaBHyo nepefavy
npeaBapuUTENbHOrO HaNpsiXeHWst Ha GETOH.

11.2.9 W3roToBneHMe © KOHCTPYMpOBaHWE MEXaHUYECKUX COeAVHEHWN
apmatypbl, @ Takxe KOHCTPYMpOBaHWE W NPOEKTUPOBAHUE erne306eTOHHbIX
KOHCTPYKLWA C MEXaHWYECKUMU COeAMHEHUSMI apMaTypbl CriefyeT BbINONHATL B
COOTBETCTBUM C YKa3aHUAMU NpunoxkeHns M.

(BBeaeH pononHutensHo, Mam. N 3).

11.3 Onany6ka
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11.3.1 Onanybka (onanybouyHble ¢OpMbl) OOMKHA BbINOMHATL CriedyroLme
OCHOBHble  byHKUMW: npuaaTb OeTOHy NPOEKTHYI0 opMy  KOHCTPYKLWK,
obecneuntb Tpebyembli BWA BHELLHEA MOBEPXHOCTM GeToHa, noadepxvBaTb
KOHCTPYKLMIO TMoKa oHa He HabepeT pacnanyGoYHyld MPOYHOCTb U, MpuU
HEoBGXOAUMOCTU, CIYUTb YNOPOM MpY HATSHKEHUN apMaTypbl.

Mpn M3roTOBMNEHWUM KOHCTPYKLMIA MPUMEHSIOT MHBEHTAPHYIO U crneuuarnbHyto,

nepecTaBHyl0 U nepeaBwxHyto onanybky (FTOCT 52085, TOCT 52086 , NOCT
25781).

BeposiTHo owwbka opurvHana. CnepyeT yntath: TOCT P 52085, TOCT P
52086. - MpumeydaHue narotoButens 6asbl AaHHbIX.

OnanybKy 1 ee KpenneHus criedyeT NpOeKTUpOBaTb W WM3rOTaBMMBaTb TaKUM
06pa3om, YTOObI OHM MOIMM BOCMPUHSTL HarpyskW, BO3HMKalOWWe B npouecce
npov3soacTBa paboT, NO3BOMSANM KOHCTPYKLUSM cBOBOAHO AechopMmpoBaThes U
obecneunBanu cobniogeHue JONycKoB B Npeaernax, YCTaHOBMEHHbIX AN AaHHOW
KOHCTPYKLIAW NI COOPYXEHUS.

Onanybka W KpenneHusi OOMMKHbI COOTBETCTBOBATb MPUHSATHEIM crniocobam
yKnagku W YNnoTHeHUss GETOHHOW CMecW, YCMoBWSIM  MPEABapUTENBLHOTO
HanpsbkeHus, TBepaeHns 6eToHa u TennoBol 06paboTKm.

CbemHyto onanybKy crieqyeT NpoeKTUpoBaTh U U3roTaBfMBaTh Takum o6pa3oMm,
4yTO0bbI BbINa obecneveHa pacnanybka KOHCTpYKL MM 6e3 noBpexaeHns 6eToHa.

Pacnanybky KOHCTpyKuW crnedyeT npousBoavTb nocrne Habopa 6GeToHom
pacnany6o4HO NPOYHOCTK.

HecbemHyto onanybky criegyer npoekTMpoBaTb Kak COCTaBHYO 4acTb
KOHCTPYKLWW.

11.4 BeTOHHbIE U Xene306eTOHHbIE KOHCTPYKLMU

11.4.1 N3roToBneHne BGETOHHbIX U ene300eTOHHbIX KOHCTPYKLMIA BKMoYaeT
onanybo4Hble, apMaTypHble U 6ETOHHbIE paGoThl, MPOBOAUMbIE B COOTBETCTBUM C
ykasaHuavu 11.1, 11.2 1 11.3.

[oTOBble KOHCTPYKUWMW [OMMKHbI OTBevaTb TpeboBaHusim npoekta u FOCT
13015. OTKMOHEHUs1 TEeOMETPUYECKUX pPa3MepoB [AOMKHbI  yKnadblBaTbCs B
npegenax AoMnycKoB, YCTAHOBMNEHHbIX AMNsl AAaHHOW KOHCTPYKLUN.

1142 B OGETOHHbIX W Xene300eTOHHbIX KOHCTPYKUMSX K Havany ux
aKcnnyartauum dakTniyeckas NpoYHOCTb 6eToHa AomkHa ObiTh He Hke Tpebyemoi
npoYHocTH 6eToHa, yCTaHOBNEHHON B MPOEKTE.

B cOOpHbIX GETOHHbIX W ene3obeTOHHbIX KOHCTPYKUUAX AoimkHa ObiTb
obecneyeHa ycTaHOBINEHHAA NMPOEKTOM OTMYCKHasi MPOYHOCTb GeTOoHa (MPOYHOCTL
GeToHa Npu OTMpaBKE KOHCTPYKLMM MNOTpebuTento), a Ans npefHanpsiKeHHbIX
KOHCTPYKLWI - YCTaHOBIIEHHasi NPOEKTOM MepeaaToyHasi NPOYHOCTb (MPOYHOCTH
6eToHa Npu OTNyCKe HaTsKeHUst apMaTypbl).

B MOHOMMTHBIX KOHCTPYKUMSIX AorpkHa ObiTb obecneyeHa pacnanyboyHas
NpPOYHOCTb GETOHA B YCTAHOBIIEHHOM MPOEKTOM BO3pacTe (NMpy CHATUM HecyLlei
onanybku).

11.4.3 MNoabem KOHCTPYKLUIA criefyeT OCYLLECTBATb C MOMOLLLIO creumnanbHbIX
YCTPOWCTB (MOHTaXHbIX MeTenb W ApYrvX NpucnocobrneHuit), nNpeaycMoTpeHHbIX
npoektom. [pu 3TomM pdomkHbl  ObiTb  OBecneyeHbl ycrioBus nogbema,
UCKMIoYaloLpe  paspylleHne,  MOTeplo  YCTOMYMBOCTW,  OMPOKWAbIBaHUE,
packayvBaHvie 1 BpaLleHe KOHCTPYKLIUM.

11.4.4 YcnoBus TPaHCMOPTUPOBKW, CKMagMpPOBaHUA N XPaHEHWUS KOHCTPYKLWIA
[OIDKHBI OTBEeYaTb YKasaHuaM, npuBedeHHbIM B npoekTe. Mpy 3ToM AorkHa 6bITb
obecneyeHa COXPaHHOCTb KOHCTPYKLMW, MOBEPXHOCTe 6eToHa, BbIMYyCKOB
apmaTypbl U MOHTaXHbIX NETENb OT NOBPEXOEHNA.

11.4.5 Bo3BeaeHvne 34aHUN U COOPYXXEHWU M3 COOPHbIX 3MEMEHTOB criedyet
npou3BoAMTL B COOTBETCTBMM C MPOEKTOM MNpou3BofdcTBa paboT, B KOTOPOM
OOIkHbl BbITh NPEeAYyCMOTPEHbI NMOCNEA0BaTENBHOCTb YCTAHOBKN KOHCTPYKLUMWA W
MeponpusTus, obecneymBatoLme Tpebyemyio TOYHOCTb YCTaHOBKM,
NPOCTPAHCTBEHHYID ~ HEW3MEHAEMOCTb  KOHCTPYKUMA B mpouecce  uX
YKPYMHATENbHON COOPKM U YCTAHOBKM B MPOEKTHOE MOSIOXEHMe, YCTOMYMBOCTb
KOHCTPYKUWIA M YacTeil 34aHUS UMM COOPYXEHWs B MpoLiecce BO3BeAEHUs,
6e3onacHble ycroBus Tpyaa.

Mpy BO3BEAEHWN 3Oa@HWIA U COOPYXEHWA M3 MOHOMMTHOro GeToHa crepyeT
npegycMaTpuBaTh MocriefoBaTenibHOCTW B6EeTOHUPOBaHUS KOHCTPYKLIWIA, CHATUSI U
nepecTaHoBKM onanybku, obecneyvBarolLme MPOYHOCTb, TPELWMHOCTOMKOCTL W
XEeCTKOCTb KOHCTPYKLUMIA B mnpouecce Bo3BedeHus. Kpome atoro cnepyet
npegycMaTpuBaTb MeponpusaTUS (KOHCTPYKTVBHbIE W TexXHOmormdeckue, a npu
HEeOGXOAMMOCTM - BbIMOMHEHWE pacyeTa), orpaHuuMBaloLme obpasoBaHue Wu
pPasBUTUE TEXHOMOMYECKUX TPELLMH.

OTKIOHEHNS KOHCTPYKLMIA OT NPOEKTHOrO MOMOXEHWSI HE AOIDKHbI NPeBblLLaTh
OOMYCTUMBIX 3HAYEHUN, YCTAHOBMEHHbIX AN COOTBETCTBYIOLMX KOHCTPYKLMIA
(konoHH, 6arnok, NuT) 3aaHuin u coopyeHuin (CI 70.13330).
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11.4.6 KoHCTpykuun cregyeT cogepxaTb Takum o6pa3oMm, 4YTOObl OHU
BbIMOMHSAMM CBOE HasHayeHve, NpeaycMOTPEHHoe B MNpoekTe, 3a BeCb
YCTaHOBMEHHBIN CPOK CryxObl 3A4aHWst unu coopyxeHnst. Heobxoanmo cobntoaats
pexuMm 3KcnnyaTaumm GEeTOHHbIX W Kene3oOEeTOHHbIX KOHCTPYKLUMA 3A4aHuiA ©
COOpPY>KEHWUI, VCKIIoYaoLLpiA CHWXeHune nx Hecywlen CnocobHOCTH,
3KCNMyaTaLMOHHOW  NPUrOAHOCTM W [OMrOBEYHOCTM  BCReAcTBMe  rpybbix
HapyLLEHW A HOPMMPYEMbIX YCIOBWIA 3KCNMyaTauun (neperpyska KOHCTPYKLUNA,
HecobnioAeHNe CPOKOB MpOBEAEHUS MNaHOBO-NpeaynpeauTEnbHbIX PEMOHTOB,
noBbILLEHNe arpeccuBHOCTM cpefbl U T.n.). Ecnn B npouecce akcnnyatauwu
oBHapyxeHbl NOBPEXOEHNA KOHCTPYKLIMIA, KOTOPbIe MOryT Bbi3BaTb CHIDKEHUE ee
6e30nacHOCTU 1 NPenATCTBOBaTb ee HopMasibHOMY (DyHKLIVMOHMPOBaHWIO, creayeT
BbINONHUTE MEPONPUSATYSI, NPEAYCMOTPEHHbIE B pasaene 12.

11.5 KoHTponb kayecTBa

11.5.1 KoHTponb kavyecTBa KOHCTPYKLUMA AOIDKEH YyCTaHaBMMBATb COOTBETCTBUE
TEXHUYECKUX  MoKa3aTeneil  KOHCTPYKUWUA  (reOMeTpuUYecknx  pasmepos,
NPOYHOCTHbIX Noka3aTternen 6eToHa 1 apmaTypbl, NPOYHOCTU, TPELLMHOCTOMKOCTU 1
nedopMaTVBHOCTA  KOHCTPYKLMM) MPU WX  W3TOTOBMEHUW, BO3BEAEHUN WU
aKCNMyaTauun, a Takxke NnapameTpoB TEXHONOTMHYECKUX PEXVIMOB MPOW3BOACTBA

nokasartensm, ykasaHHbIM B MPOEKTe, HopMaTuBHbIX AokymeHTax (CI1 48.1330
[OCT 13015).

BepositHo ouwmbka opurvHana. Cnegyetr uwutate: CI 48.13330. -
Mpumeyarue narotosutens 6asbl AaHHbIX.
Crnocobbl  KOHTpONst KavecTBa (MpaBwna KOHTPOMS, METOAbl WCMbITaHWi)
perrnameHTUpYIOTCSl  COOTBETCTBYIOLLMMM  CTaHgapTaMu U TeXHUYECKUMMU
YCIOBUSIMUA.

11.5.2 [Ona obecneyeHnss TpeGoBaHUi, NpeabsBrAsSEMblX K OGETOHHbIM U
Xene3o6eToHHbIM KOHCTPYKUUAM, cregyeT MpoM3BOAUTL KOHTPOSb KavecTBa
nNpoayKuMW, BKMoYalowmii B cebsl BXOAHOW, ONepauuvoHHbIA, NPUEMOYHBIA 1
aKCMnyaTaLOHHbIA KOHTPOIb.

11.5.3 KoHTponb npoyHocTM GeToHa cregyeT NpoBOAWTbL MO pe3yrnbTaTam
McnbITaHWst NMMBO cneumanbHO U3FOTOBIIEHHLIX UM OTOGPaHHBIX U3 KOHCTPYKLWN
KOHTpPOSbHbIX obpa3yoB noOCT 10180, NOCT 28570 mmbo metogamm
HepaspyLuatoLero koHTponst no FOCT 17624, TOCT 22690.

[na MOHOMUTHBIX KOHCTPYKUWM crieqyeT MpOBOAUTb CMSOWHON KOHTPOMb
NpoYHOCT BETOHa HepaspyLuaLyMKM MeTodaMu, ¢ 06a3aTeNbHbLIM NOCTPOEHNEM
rpagyvpoBOYHbIX 3aBUCUMMOCTER. B MckmounTenbHbIX criyyasix (npy oTCyTCTBUM
[0CTyna K KOHCTPYKLMSIM) [OMyCcKaeTCcs NpoBeAeHne KOHTPOMs NpoYHocTu 6eToHa
MOHOIUTHBIX KOHCTPYKLIWIA MO KOHTPOSbHLIM 06pasLiam, N3roTOBIEHHbIM Ha MecTe
yKnagkn GETOHHOW CMECU U TBEPAEBLUMM B YCNOBUSIX, MOEHTUYHBLIX TBEPOEHUIO
6eToHa B KOHCTPYKLUSAX.

OueHky npoyHocTy 6eToHa cregyeT NPOBOAUTL CTATUCTUHECKUMU METOAaMU
no FOCT 18105 ¢ yyeToMm chakTU4eCKo 0OAHOPOAHOCTH BeToHa No npoYHocTw. Mpn
KOHTpOMe NpoYHOCTM OeToHa HepaspylwawwymMy MeTogaMu  OAHOPOAHOCTb
npoyHocT GeToHa OnpeaensT € y4eTOM  MOTPELLHOCTU  NMPUMEHSIEMbIX
HepaspyLLaLLMX METOA0B ONPeAeneHns NPoYHOCTM GeToHa.

MpumeHeHne HecTaTUCTUYECKMX METOZOB KOHTPONs npovHocTn 6eToHa
[OMycKaeTcs AN €AMHUYHBIX  KOHCTPYKUMIA WM B HadanbHbll - nepuog
Npou3BOACTBA, MMM MPU MPUMEHEHUM HEPa3PyLLAIOLLMX METOAOB ONpeaeneHust
npoYyHocTn 6GeToHa C MCMOMb30BaHWEM YHUBEpCalrbHbIX 3aBUCMMOCTEN C WX
NpvBSA3KON K BETOHY KOHTponMpyemoi napTum 6e3 NMoCTPOeHWUs rpagyMpOBOYHBLIX
3aBMCUMOCTEN, a TakXe, B UCKIIOUUTESbHBLIX Cry4asx, Npy KOHTPOSE MPOYHOCTU
6eTOHa MOHOIMTHBIX KOHCTPYKLWIA MO KOHTPONbHBLIM 06pasLiam, U3roTOBNEHHLIM Ha
cTpouTtenbHon nnowaake no FOCT 18105.

11.5.4 KOHTpOnb MOPO30CTOWKOCTW, BOAOHEMNPOHULAEMOCTU W NJIOTHOCTU
6etoHa cnepyeT 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 KOHTPOMb)
crnefyeT NpousBOAWTbL B COOTBETCTBUM C TpeboBaHWSMIN CTaHAAPTOB Ha apmaTtypy
1 HOPM OPOPMITIEHUSt aKTOB OLIEHKW KayeCTBa Xene3obeTOHHbIX U3Aenui.

KoHTporb kavecTBa cBapouHbiX paboT npousBoasT cornacHo CIM 70.13330,
FOCT 10922, FTOCT 23858.

KoHTporb ka4yecTBa MexaHU4eCKNX COeAMHEHWI apMaTypbl NPOBOAST COrMacHo
CIM70.13330 n ykaszaHuam 11.5.5.1-11.5.5.6.

(N3meHeHHas pepakuus, M3m. N 3).

11.56.5.1 Tpu npousBoacTBe paboT C MEexXaHU4YecKUMM COeaUHEHUAMU
apmMaTypbl HE06X0AMMO NPOBOAUTL CriefytoLLye BUAbl KOHTPONS:

- BXOAHOW KOHTPOSb COEAUHUTESbHBIX MyddT 1 060pyA0BaHNS;

- TEKYLLMIA KOHTPOIb B NpoLiecce NPOM3BOACTBA COEAUHEHWIA (ONepaLMoHHbIN 1
NPUEMOYHbIN);

- CEPTUGMKALIMOHHbBIN KOHTPOb.

11.5.5.2 Kaxxgas mydra 1 koHTpramka QOrmkHbl UMETb 3aBOACKYI0 MapKUPOBKY,
B KOTOpoM B obsizaTensHOM nopsigke  [OMkHbl  ObITb  yKasaHbl:  Tun
COEAMHUTENBbHOrO  ariemMeHTa  (0OO3HayeHWe WnM  cokpalleHue), avameTp
COoeanHAEMbIX CTEPXHEN U HOMEP NapTUK UMK 3HaK NPeANPUATUS-NPON3BOANTENS.

YKkasaHHyl0 MapKMpPOBKY HAHOCAT Ha KaXayl COeAVMHUTENbHY0 MydTy
crnoco6amu, obecneymBaoLMM ee COXPaHHOCTb O MOMEHTa €€ UCMOSb30BaHus,
[OMyCKaeTCs HaHOCUTb MapKUPOBKY HECMbIBAEMOWN KPaCKOW, 3MEKTPOMArHUTHbLIM
YAAPHO-TOYEYHbIM METOAOM, HEMpPepbIBHLIM MPOYEpYVBaHNEM TBEPAOCMNIaBHON
Mrnow nm apyrmmmn cnocobamu B cootsetctaum ¢ FTOCT 7566.

11.5.5.3 [ns KOHTPONs 3aTsKKU MEXaHW4eCcKMX COedWHEHWn Heobxoaumo
ucnonb3oBaTb AuHamomeTtpuieckue krnoun no FOCT 33530, koTopble AOSDKHbI
NPOXOAMUTL  eXeroAHyto KanubpoBky. Ycunue 3aTaxkm MydT W KOHTpraek
pe3bboBbIX COeAMHEHUA MPOBEPSIIOT KOHTPONbHOM 3aTshkkon He MeHee 10%
COEAMHEHWIA KOHTPONMPYEMOiA NapTuu. MapTus coeanMHEHUI He oIkHa NPeBbILLAThL
500 .

[nuHa Kknoya, NPUMEHAEMOro ANs  3aTSMKM  MeXaHU4eCKUX COEAUHEHWN,
[orkHa 6bITb, M, He MeHee:

- 0,3 - ans apmatypbl AnameTpom 12-18 mm;

- 0,5 - ona apmatypbl Anametpom 20-28 mm;

- 0,7 - ans apmatypbl AuameTpom 32-40 Mm.

3HaveHve 3aTsxKN pe3bboBbIX COeANHEHWUIN AOIMKHO ObiTh HE MEHee 3HaYeHui
no Tabnmue 11.1.

Tabrmua 11.1

HanmeHoBaHuWe MokasaTenb 3Ha4YeHus
3Ha4YeHnda

OvameTtp 12 14 16 18 20 22 25 28 32 36 40
apmarypHoro
CTEepXHS, MM

MuHVMManbHBIR 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  TpeboBaHMsM  HOpPMaTWMBHbIX  [OKYMEHTOB  Ha
coeauHeHuns. Mpy oTCYTCTBUMM AaHHOrO TpeboBaHUS 3HAYEHWE KOHTPONMPYeMoro
YANVHEHWS! JOMKHO COCTaBNATb He MeHee 8% nepBoHaYanbHOM ANMHbI MydTbI.

11.5.5.5 [Ina 3awmtbl pe3bbbl MydT U CTepxHe OT aTMOocdepHbIX 0CaaKoB,
3arpsi3HeHnss GETOHOM U MeXaHWYeCKMX MOBPEXOEHUA HeoBXoOAWMO MNPUMEHATH
crneuuanbHble 3alyTHble 3armyllku W NacTMaccoBble UMM MeTanndeckue
Konnayku. Konnaykn HageBatoT Ha TOpeL, CTEpPXHA cpasy Nocne Hapeskun pe3bObl.
3arnylwkn “3 Myt yaansoT HENOCPEACTBEHHO MNepes BKPYYMBAHWEM B HUX
apMaTypHbIX CTepxHei. Yka3aHHble 3alMTHble CpeAcTBa MNPUMEHSIOT — Ha
NOATOTOBMIEHHON apmaTtype, TPaHCMOPTUPYEMON N NOAABaeMOW Ha CTPOUTENbHYHO
nnoLaaKy, a Takxe Ha Bbinyckax apMaTypbl.

11.5.5.6 K nogrotoBke KOHLOB apmaTypbl M €€ CTbIKOBaHWIO C MOMOLLbIO
MeXaHWYECKUX COEAUHEHWI AOMYCKaeTCsl TOMbKO aTTeCTOBaHHbIA Ha 3TW BUAbl
paboT nepcoHar.

11.5.5.1-11.5.5.6 (BBeaeHbl gononHutensHo, M3m. N 3).

11.5.6 OueHKy npurogHoOCTM COOPHBLIX KOHCTPYKUMIA MO  MPOYHOCTMH,
TPELWMHOCTONKOCTM U [edopMaTUBHOCTU  (3KCMyaTauWoOHHOW  NPUroQHOCTM)
cnenyet npousBoauTb cornmacHo TOCT 8829 nytem npoGHOroO  HarpyxeHust
KOHCTPYKLMM  KOHTPOSbHOW Harpy3ko wnm nyteMm BblGOPOYHOrO MCMbITaHWUS
HarpyxeHvem [0 paspylleHust oTAeNbHbIX COOPHbIX U3LAEnWiA, B3STbIX U3 MapTum
OHOTUMHBIX KOHCTPYKUMA. OLEHKY NPUrOAHOCTU KOHCTPYKLMM MOXHO Takxe
npov3BoAMTL Ha OCHOBE pe3ynbTaToB KOHTPOMS  KOMMMEKca  eAMHUYHbLIX
nokasateneit (ona COOPHbIX WM MOHOMUTHBLIX KOHCTPYKLIWIA), XapakTepusyroLmx
NpoOYHOCTb GETOHA, TOMLLWHY 3aLLMTHOTO CII0S, FEOMETPUYECKME Pa3Mepbl CEYEHWIA
N KOHCTPYKLMIA, pacnoniokeHne apmaTypbl U MPOYHOCTb CBapHbIX COEAMHEHW,
AvameTp 1 MexaHu4yeckue CBOWCTBa apMaTypbl, OCHOBHbIE pa3Mepbl apMaTypHbIX
M3Oermin 1 BEMUUUHY HaTSHXKEHUS apmatypbl, Mofydyaembix B MPOLECCe BXOOHOrO,
ornepaLoHHOTO Y MPUEMOYHOTO KOHTPOIS.
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11.5.7 Tpuemky OG€ETOHHbIX U >Xene300ETOHHbIX KOHCTPYKUMIA focre ux
BO3BELEHWSI CrefyeT OCYLUeCTBMSATb NyTeM YCTaHOBMEHWSI COOTBETCTBUS
BbINOMHEHHON KOHCTPYKLuKn npoekTy (CI170.13330).

MpriemKy CBOPHBIX GETOHHBLIX W Kene3oOEeTOHHbIX W3AENUIA U KOHCTPYKLMIA
cnenyet ocywecTBnsATb no CM 130.13330 u FOCT 13015.

12 TpeboBaHUA K BOCCTAaHOBNEHUIO U
YCUIEHUIO Xene306eTOHHbIX KOHCTPYKLUN

12.1 O6wWme nonoxeHus

BoccTaHOBNEHWE U YCWUNEHWE KENEe300ETOHHbIX KOHCTPYKLMA — criefyet
NMPOM3BOAMTL Ha OCHOBE PE3YNETaTOB WX HAaTYpHOro 0GCriefoBaHwsi, MOBEPOYHOTO
pacyeTa, pacyeTa 1 KOHCTPYMPOBAHUS YCUIMBAEMbIX KOHCTPYKLIWIA.

12.2 HatypHble 06cnenoBaHnsa KOHCTPYKLMA

[MyTeM HaTypHbIX OGCrefoBaHWiA B 3aBMCUMOCTM OT KOHKPETHOM 3ajauyun
OOIDKHBI ObITh YCTAHOBMNEHBI: COCTOSIHNE KOHCTPYKLIMK, reOMETpUYeckue pasmepbl
KOHCTPYKLUIA, apMUpoBaHWe KOHCTPYKLMIA, MpOYHOCTb 6eToHa, BMA W Knacc
apmartypbl 1 ee CoCTosiHUE, NPOrMbbl KOHCTPYKLWIA, LUMPUHA PACKPbITUS TPELLWH, UX
ONMHA W pacnorioxeHue, pasmepbl W xapakTep [AedeKTOB W MOBPEXOeHWN,
Harpysku, cTatmyeckas cxema KOHCTPYKLIWIA.

12.3 NoBepoyHble pacyeTbl KOHCTPYKLUN

12.3.1 TloBepouHble pacyeTbl  CyLECTBYIOLMX KOHCTPYKLUUA  criegyeT
npov3BoAUTL MPU  M3MEHEHUM [eiCTBYIOMX Ha HUX Harpysok, YCroBuit
3KCMyaTaumMm 1 06 beMHO-MNAaHMPOBOYHBIX PELIEHWUA, a Takxke npu obHapyxeHun
cepbe3HbIX AeeKTOB 1 MOBPEXOEHNA B KOHCTPYKLUSAX.

Ha ocHoBe NoBepoYHbIX pacveToB yCTaHABMMBAKOT NPUOAHOCTL KOHCTPYKLMIA
K 3KcnnyaTtaumm, HeobxoanMocTb UX  ycuneHus, HeobxoanMoCTb

SKCI'IJ'IyaTaLlI/IOHHOIZ Harpy3ku  Unm nonHyrt HeENPUrogHOCTb KOHCprKLWIVI.

TekCT QOKyMeHTa COOTBETCTBYET opwuruHany. - MNpuMeyaHve U3roToBuTens
6asbl JaHHbIX.

12.3.2 MNoBepoyHble pacyeTbl HeO6XOANMO NPOM3BOANUTEL HAa OCHOBE NMPOEKTHbIX
MaTepuaroB, [aHHbIX MO W3TOTOBMEHWIO W BO3BEOEHWMIO KOHCTPYKLMA, a Takxe
pesynbTaToB HaTypHbIX 06CneaoBaHNA.

PacueTHble cxembl npu npoBedeHUM MOBEPOYHbIX pacyveToB crieayeT
NpUHMMaTbL C Y4E€TOM YCTaHOBMEHHbIX (haKTUHECKUX reoMEeTPUYECKUX pa3Mepos,
PaKTUYECKOTO COEAMHEHUS] U  B3aMMOAENCTBUS KOHCTPYKLUMA U 3MEMEHTOB
KOHCTPYKLWW, BbISIBNIEHHBLIX OTKITOHEHWIA NPU MOHTaXe.

12.3.3 MNoBepoyHble pacyeTbl creqyeT NPOU3BOAUTL MO HECYLLEl CnocobHoCTH,
nedopmMauuam 1 TpeuyHocTonkocTu. [onyckaeTcs He NPOU3BOAUTL NMOBEPOYHbIE
pacyeTbl MO 3KCMMyaTaLMOHHON MPUIOAHOCTW, €CrM MEepeMeLleHVs U LUMpUHa
pacKkpbITUS  TPELWWH B CYyLUECTBYIOLMX KOHCTPYKUMSIX NpU  MaKCUmarbHbIX
aKTUYECKMX Harpyskax He MpeBOCXOAAT AOMYCTUMbIX 3HA4YeHUW, a ycunms B
CEYEHUAX 3NIEMEHTOB OT BO3MOXHbIX Harpy3oK He MpeBbILLaloT 3HA4YEHWUI YCUnnii ot
PaKTUYECKN OENCTBYIOLLMX HArpy3oK.

12.3.4 PacyeTHble 3Ha4YeHUs xapakTepucTuk 6eToHa npuvHUMaloT no Tabnuue
6.8 B 3aBMCMMOCTU OT kracca 6eToHa, yKkasaHHOrO B MPOEKTEe, WS YCIIOBHOIO
knacca 6eToHa, ONpPeaensieMoro C MOMOLLbI MEPEBOAHbIX KO3(MLNEHTOB,
obecneymBaloLMX IKBMBAMNEHTHYIO MNPOYHOCTb MO (PaKTUYECKON CpeaHew
npoyHocTM GeToHa, Momny4YeHHoW MO  MUCMbITaHWsM  GeToHa  meTodamu
HepaspyLUaloLLEero KOHTPOMsSt UMM MO UCMbITaHUSIM OTOOPaHHbIX U3 KOHCTPYKLMUM
obpasuos.

12.3.5 PacyeTHble 3HaYeHVst XapakTepPUCTVK apMaTypbl MPUHUMAIOT Mo Tabnvue

6.8 B 3aBMCUMOCTM OT Krlacca apMaTypbl, YKa3aHHOro B MPOEKTE, UK YCIIOBHOTO
Krnacca apmaTtypbl, ONpefensieMoro C MOMOLLbI MEPEBOAHBIX KOI(MMLNEHTOB,
o6GecrneymBaloLLMX IKBUBANEHTHYIO MPOYHOCTb MO (PAKTUYECKUM  3HAYEHUsIM
cpefHen MPOYHOCTU apMatypbl, MOSlyYEHHOM MO AaHHBIM WUCMbITaHUA 06pa3LoB
apmMaTypbl, 0TOGPaHHbIX 13 06CneayeMbIX KOHCTPYKLUIA.

TekCT AOKYMeHTa COOTBETCTBYET opuruHany. - MNpuMevaHve UsroToBuTens
6a3bl AaHHbIX.

Mpy OTCYTCTBMM MPOEKTHbIX AAHHbIX W HEBO3MOXHOCTU OTGOpa 06pasLoB
[onyckaeTcs knacc apmarypbl ycTaHaBnuBaTb MO BuAy Npodwns apmatypel, a
pacyeTHble COMPOTUBIIEHWS MPUHUMATL Ha 20% HIKe COOTBETCTBYHOLLWX 3HAYEHUI
[eNCTBYIOLLMX HOPMATVBHBIX [JOKYMEHTOB, OTBEYAILLMX JaHHOMY Kriaccy.

12.3.6 lMpu npoBeaeHNM NOBEPOYHbIX PAaCHETOB AOMKHbI ObITb Y4TEHbI AedeKkTbl
1 NOBPEXOEHUS KOHCTPYKLIUW, BbISIBIEHHbIE B NPOLIECCE HATYPHbIX 06CneaoBaHui:
CHWKEHME NMPOYHOCTW, MECTHbIE MOBPEXOEHUS Unn paspylleHust 6eToHa; obpbiB
apmartypbl, KOPPO3ns apmMaTypbl, HapyLLeHe aHKepPOBKM U CLensIeHns apmaTtypbl ¢
6eToHOM; onacHoe o6pa3oBaHWe W PacKpbiTUE TPELMH; KOHCTPYKTUBHbIE
OTKIOHEHWS OT NPOEKTa B OTAENbHbIX 3NIEMEHTaxX KOHCTPYKLIMM U X COEAUNHEHUSIX.
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12.3.7 KoHCTpykuuu, He yaoBreTBopsiowpme TpeboBaHUAM MOBEPOYHbIX
pacyeToB Mo HECYLLEN CMOCOBHOCTY 1 3KCNITyaTalMOHHOWM NPUroAHOCTM, NOANexaT
ycuneHnio 6o Ans HUX JomkHa BbITb CHDKEHa dKCnyaTalMoHHas Harpy3ka.

[INs KOHCTPYKLMIA, He yAOBMNETBOPSIOLLMX TPebOoBaHNAM NOBEPOUHBLIX pacHeToB
no 3KCnyaTauMoHHON NPUroAHOCTM, AOMYyCKaeTca He NpeaycMaTpuBaTh yCUneHus
NGO CHUXEHWSI Harpy3ku, ecrim gakTuyeckue nporvbbl NPeBbILLAT AOMNYCTUMbIE
3Ha4yeHWsl, HO He NpPensTCTBYIOT HOPMarbHOW 3KChnyaTauuu, a Takke ecrm
aKTU4eckoe PpackpbiTe TPewwH MpeBbilaeT AOMNYCTUMbIE 3HAYEHUs, HO He
€03aeT ONacHOCTW pa3pyLLEHMS.

12.4 YcuneHune xene3o6eTOHHbIX KOHCTPYKL UM

12.4.1 YcuneHue >xene3obeTOHHbIX KOHCTPYKLMIA OCYLIECTBASIOT C MOMOLLBHO
CTanbHbIX 3NeMeHToB, GeToHa U xernesobeToHa, apmaTtypbl M MOMMMEPHbIX
maTtepuvaros.

12.4.2 Tlpn ycuneHum >xene3obEeTOHHbIX KOHCTPYKUUA CrneayeT YyvuTbiBaTb
HeCyLLyl0 CMOCOBGHOCTb Kak 3IEMEHTOB  YCWIEHWsl, Tak W  yCunvMBaemoi
KOHCTpyKUuW. [na 3Toro AormkHO OblTb obecrneyeHo BKIoYeHWe B paboTy
31IEMEHTOB YCUINEHWst U COBMECTHasA Ux paboTa ¢ ycunmsaemoi KOHCTpyKLUuen. [ns
CWINbHO MOBPEXAEHHbIX KOHCTPYKUMA (Mpu paspylueHun 50% wn Gonee ceveHus
6etoHa unm 50% u Gonee nnowaan ceyveHus pabouelt apmaTypbl) SreMEHTbI
YCUNEeHUs criedyeT pacCyMTbiBaTb Ha MOSHYIO AECTBYIOLLYIO HarpysKy, Npu 3Tom
HecyLas CnocobHOCTL YCUMMBAEMOW KOHCTPYKLIMM B pacyeTe He y4YnTbIBAETCS.

Mpy 3apenke TpewwH C LUMPUHOW packpbiTa Gonee AONYCTUMON WU ApPYrUX
nedektoB 6eToHa creagyeT obecneynTb PaBHOMPOYHOCTb YHaCTKOB KOHCTPYKLIWIA,
NoABEPrHyBLUMXCSH BOCCTAHOBMEHWNIO, C OCHOBHbIM GETOHOM.

12.4.3 PacyeTHble 3HaYEHNS XapaKTePUCTUK MaTepUaroB YCUIEHUsI NPUHUMAOT
No AENCTBYIOLLWIM HOPMAaTVBHBIM JOKYMEHTaM.

PacueTHble 3Ha4YeHVst xapakTepuCTUK MaTepuarnos yCUrIMBaeMon KOHCTPYKLMK
NPUHMMAIOT UCXOAS U3 NPOEKTHBIX AaHHbIX C YYETOM pe3ynbTaToB 06CrneaoBaHust
CcornacHo npaswunam, NPUHATLIM NPY NOBEPOYHbIX pacyeTax.

1244 Pacyer ycunmBaemon >kene30OETOHHOW  KOHCTPYKUuMM  credyet
npov3BoAMTbL MO OOLWMM MpaBuiiam pacyeTa Xene3oBGETOHHbIX KOHCTPYKLUMWA C
YYETOM HanpsiXeHHO-4EPOPMUPOBAHHOTO COCTOSIHWSI KOHCTPYKLIWKW, MOMy4EHHOro
€10 10 YCureHusl.

13 PacyeT kene3o6eTOHHbIX KOHCTPYKLUNA Ha
BbIHOC/IMBOCTb

13.1 PacyeT xene3obeTOHHbIX KOHCTPYKLMA Ha BbIHOCIMBOCTb crieayeT
BbINOMHATL MPU AENCTBUM MHOTOKPATHO MOBTOPSIIOLLENCS (PErynspHOn) Harpysku.
MpoBepka conpoTUBNEHMSI MPU pacyeTe Ha BbIHOCIMBOCTb BbINOSHAETCS OTAENbHO
nns 6eToHa n apmaTypel.

PacyeT Ha BbIHOCNMBOCTb BbINOMHAIOT MO YNPYroW CTaguM C TpeLHamu.
PaboTy pacTsHyToro 6eToHa 1 CxxaTol apMmaTypbl He YYUTbIBAIOT, U UX NPOYHOCTb
Ha BbIHOCIIMBOCTb HE PacCUYUTbIBAETCS.

13.2 PacuyeT Ha BbIHOCIMBOCTb HEOGXOAWMMO MPOU3BOAWTL W3 YCIIOBWIA, Mpwu
KOTOPbIX MaKCUMaribHble HanpshkeHWst B CxaToMm BeToHe u pacTsiHyToW apmaTtype
OT NOBTOPSIOLLECSA HArpy3Ky He NPEBbILLIAIOT PacYETHbLIX COMPOTUBIIEHW GETOHa U
apMaTypbl Ha CXaTue U pacTshkeHVe No BbIHOCIIMBOCTN COOTBETCTBEHHO.

13.3 PacueTHble conpoTuBneHusi 6eToHa M apmaTtypbl MO BbIHOCNMBOCTW B
oblem cnyyae onpefenstoTcs C YY4ETOM aCUMMETPUM LIMKIIOB  HarpyXeHui,
KknaccoB 6GeToHa U apmatypbl (N0 MPOYHOCTM HA CXaTWe U pacTshkeHue

COOTBETCTBEHHO) ANA YuUCha LWKIOB, PaBHOMO , C u1cnonb3oBaHMem
HUCNafaloLLel KPUBONMHENHON 3aBUCUMOCTM, MOSTyYEHHOM Ha OCHOBaHMM OMbITHbIX
AaHHbIX.

Mpn onpegeneHun pacyeTHbIX COMPOTMBMEHMA GEeTOHa MO BbIHOCNMBOCTU
crnegyeT yuuTbiBaTb BuA OeToHa (TAXenbii Unu Merkuid), a Takke COCTOsHWeE
6eToHa no BrnaxHocTw. Mpu onpegeneHn pacyeTHbIX COMPOTMBIEHWA apMaTypbl
M0 BbIHOCIMBOCTM CrieAyeT Y4MTbIBATb HANM4ne CBapHbIX COEANHEHMNIA.

ACUMMETPUS  LMKIIOB  HarpyXeHuih  XapakTepusyeTcsl  OTHOLLEHMeM
MUHUMArbHBIX U MaKCUManbHbIX HanpskeHuin B 6eToHe n apmaTtype B npeaenax
LIMKNa U3MEHEHWs Harpy3Ku.

MpunoxeHue A (cnpaBo4Hoe). OCHOBHbIe
OyKBeHHble 0603Ha4YeHus

MpunoxeHve A
(cnpaBoyHoe)

Ycunusi om 6HEWHUX Haspy30K U eo30elicmeuli 8 MONepedHoOM CeYeHUU
areMeHma

- M3rnbaoLnii MOMEHT;



13rMbatoLLMin MOMEHT C YHETOM MOMEHTa YCUnus NpeaBapUTEnbHOro
06XaTusi OTHOCUTESBHO LIeHTPa TSHKECTU NPUBELEHHOTO CEYEHUs!;

. NpoaonbHas cuna;

nonepeyHaa cuna,

- KPYTALLMIA MOMEHT.

Xapakmepucmuku Mamepuasnos

HOPMaTMBHOE COMPOTHBIIEHNe GETOHA OCEBOMY CHATUIO;

pacyeTHble COMpPOTVBIEHNs GEeTOHa OceBOMY CXaTulo Arns
’ npegenbHbIX COCTOSIHMMA COOTBETCTBEHHO MEpBOW U BTOPOM

rpynn;

HOpMaTMBHOE conpoTuBneHne 6eToHa 0OCEBOMY pPaCTsXKEHUIO;

pac4yeTHble conpoTuBneHua 6eToHa OCEeBOMY pacTsKeHUo And
! npegenbHbIX COCTOSIHUIA COOTBETCTBEHHO nepBon n BTOpOVI
rpynn,

pac4yeTHOe conpoTuBrieHne 6eToHa CMSATUIO;

nepeaaToyHasi NPOYHOCTb BETOHa;

pacyeTHOe COMpOTUBIIEHNE CLIEMNMEHNS apMaTypbl ¢ 6eToHOM;

pacyeTHble COMPOTUBMEHUA  apMaTypbl pPacTsXKEHUIO  OAnA
! npegenbHbIX COCTOSIHUIA COOTBETCTBEHHO nepBon n BTOpOIZ
rpynn,

pac4eTHOe conpoTuBrieHne nonepequVl apMaTypbl pacTaXeHUIO;

pacyeTHOe CONpOTMBIIEHWE apMaTypbl CXaTUO AN NpeaenbHbIX
COCTOSIHUIA MEPBOW rpynnbl;

HayanbHbIl  MoAyNb ynpyrocTu GeToHa npu Cxatum U
pacTskeHuu;

NpuBEAEHHbIN MoAYNb AedopMaLumn cxaToro 6eToHa;

MOZYmb YNpYrocTy apMaTypbi;

npuBeaAeHHbI Moaynb AedopmanumM apMaTypbl, PacnonoXXeHHON
B PacTsIHYTOW 30He 3riemMeHTa C TpeLLmHamu;

npegerbHble OTHOCUTESbHbIE nAedopmanmm 6eToHa
’ COOTBETCTBEHHO NPV PAaBHOMEPHOM OCEBOM CXaTuu 1 OCEBOM
pacTshKeHUM;

OTHOCUTENbHbIE Aedopmauuy  apmaTtypbl  MpU  HamnpsikeHu,

paBHOM

OTHOCUTESbHbIE qecbopmau,vm ycagku 6eToHa;



KO3hPULMEHT Non3y4ecTn 6eToHa;

- OTHOLLEHWE COOTBETCTBYIOLLMX MOAYMEN YNpyrocTn apmarypbl

n 6eToHa

Xapakmepucmuku nonoxeHusi npodoribHoU apMamypbl 8 MONEPEeYHOM CeHeHUU
anemeHma

- 0603HayeHVie NPOAOIbHON apMaTyphbl:

a) Npy HamMuun CXaTol M PacTAHYTOW OT AEUCTBUS BHELLHeW
Harpyskun 30H Ce4eHus - pacnorioKeHHON B pacTAHYTON 30HE;

6) nMpW MOMHOCTbIO CXATOM OT [AENCTBUS BHELLHEN Harpy3ku
CEYEHWM - PacroNIOKEHHOW Y MEeHee CXaToM rpaHu CeyeHwst;

B) npuv NONMHOCTbIO PacTAHYTOM OT 0EeVCTBUA BHELLHEN Harpysku
ceYyeHun:

ANS BHELLEHTPEHHO PacTsHYTbIX 3NIEMEHTOB - PaCMONOXEHHON Y
6oree pacTsHYTOM rpaHn CeYeHust;

AN LLeHTparnbHO-pacTsiHyThIX 3MIEMEHTOB - BCeW B MOMEPEYHOM
CEYEHUMN BMIEMEHTA;
- 0603HayeHVie NPOAOIbHON apMaTypsbl:

a) Npu HamMuuM CXaTol M PacTAHYTOW OT AENCTBUA BHELLHe
Harpy3ku 30H Ce4eHUst - PacroroXeHHON B CXXaToM 30HeE;

6) nMpW MOMHOCTbIO CXATOM OT [AENCTBUSI BHELLHEN Harpy3ku
CeYeHUn - pacrosioxXeHHoM y Bornee cxaTon rpaHn CeveHns:;

B) NPV MOMHOCTbIO PACcTSHYTOM OT [EeCTBUS BHELUHEN Harpysku
ceyveHnm BHELIEHTPEHHO pacTsHyTbIX 3MEMEHTOB -
pacrnornoxeHHOW y MeHee pacTsiHYTON IpaHn CeYeHUs.

Feomempuyeckue xapakmepucmuku

- LLMPUHA MPSIMOYTOSIbHOTO CEeYeHUs; LMpuHa pebpa TaBpoBOro U
[BYTaBPOBOro CEYeHWit;

LMpWYHa  MOMKW  TaBpOBOrO W [BYTABPOBOTO  CEYEHMI
’ COOTBETCTBEHHO B PACTSAHYTOW U CXaTON 30HaX;

- BbICOTa NPAMOYronbHOro, TaBpoBOro 1 AByTaBpPOBOro ceyeHun;

BbiCOTa  MOMKM  TaBpOBOTO U [BYTABPOBOMO  CEYEHUN
’ COOTBETCTBEHHO B PACTSIHYTOM U CXXaTol 30HaX;

- paccTosiHMe OT paBHOAEWCTBYIOLENM ycunuii B apmatype
COOTBETCTBEHHO U [0 Grvpkanwen rpaHn ceveHust;

pa6oqaﬂ BbICOTa Ce4eHud, paBHasd COOTBETCTBEHHO n

- BblCOTa CXaToMN 30Hbl 6ETOHa;

- OTHOCUTESbHAsi BbICOTA CXAToW 30HbI 6eTOHa, paBHasa )

paccToaHMe Mexay XoMyTamMun, UsSMepeHHoe Nno ANnHE 31IEMEHTa;

3KCLIEHTPUCUTET MPOAOSLHOM  CUMbl OTHOCMUTENLHO LIeHTpa
TSOKECTU TMPUBEAEHHOTO CEYEHWsl, ONPedensemMbli C Yy4eToM
yka3aHuii 7.1.7 n 8.1.7;



pPacCTOsHNS OT TOYKU MPUMOXEHUS MPOAONLHON CUIbl no
paBHOAENCTBYIOLLEN YCUMWN B apMaType COOTBETCTBEHHO "

)

SKCUEHTpucuTeTt ycunma npeaBapuUTenbHOro obxatusi
OTHOCUTESbHO LIeHTPpa TAXeCTU NpuBeLEeHHOINo cCeYeHns,

paccTosiHME OT HeWTparnbHOW OCK [0 TOYKU MPUNOXEHUS yCUnus
npeaBapuTenbHOro 06aTusi ¢ y4eTom marmbatoLero MoMeHTa ot
BHELUHEN Harpysku;

paccTodaHMe OT TOYKWU NPUIoXeHna ycunma npegBapuUTenbHOro

obxaTtus C y4eToM wu3rmbaroliero MOMeHTa OT BHeELUHen
Harpy3ku 0O LieHTpa TSHKECTU PacTsIHYTOW UM HaMMeHee CxxaToun
apmaTypbl;

nponet afnieMeHTa;

ANNHA 30HbI aHKEPOBKU;

ANMHA  30Hbl Mepefayy NpefABapuUTENnbHOMO  HamnpskeHus B
apmMatype Ha 6eToH;

pacyeTHas [OfvMHa SneMeHTa, MOoABepratoLlerocst AencTBu
CXXMMaIOLLEN NPOAONBHON CUIbl;

pagnyc nHepuum nonepevyHoro ce4eHnsa snemeHTa OTHOCUTENbHO
LLeHTpa TAXeCTU ceYveHud,

HOMWHamNbHBIN ANameTp CTepXHe COOTBETCTBEHHO MPOAOSbHON
1 nonepeyvHo apmatypsl;

nnowaan ceveHna apMmaTtypbl COOTBETCTBEHHO n N

nnowaab  CeYeHusa  XOMYyTOB,  PacCnonoOXeHHbIX B opfHon
Hopmaanon K I'IpO/J,OJ'IbHOVI OCU 3leMeHTa NIIOCKOCTH,
nepecekammeﬁ HaKITOHHOE ceYeHune;

KO3(PPULIMEHT apMUPOBaHUsA, onpedernseMblil Kak OTHOLUEHWe
nrowaaM  CevyeHust  apMartypbl K nrowaau nonepeyHoro

ceyeHna anemMeHTa 6e3 y4eTta CBECOB OCXaTblX WU
PaCTAHYTbIX MOJIOK;

nnowaab Bcero 6eToHa B nonepevyHom ceyveHun;

nrowiaab ceveHns 6eToHa cxxaTom 30HbI;
nrowaab cevyeHns 6eToHa pacTsHyTON 30HbI;
nrowiaab NPYBEAEHHOMO CEYEHNS 3MEMEHTA;
nrowiaab cMATUS 6eToHa;

MOMEHT nHepuun ce4vyeHusa BCero 6eToHa OTHOCUTENbHO LeHTpa
TAXECTUN CevYeHNA ANeMeHTa;

MOMEHT nHepuum npueeneHHoro cevyeHuna aremMeHTa
OTHOCUTESTbHO €ro LeHTpa TAXeCTu;



MOMEHT  COMPOTUBIIEHWNSI CEYEHWS 3riemMeHTa [Ars  KpaiHero
PacTsHYTOro BOSIOKHA.

Xapakmepucmuku npedeapumerbHO HanpsiKeHHo20 srieMeHma

ycunMe  npefaBapuTerbHOrO  OBXatuss € y4eToM  noTepb
' NPeABapUTENbHOMO HaNPSPKEHUSI B apMaType, COOTBETCTBYHOLLWX
paccMaTtpyBaeMoi CcTaguu paboTbl 3nemMeHTa;

ycunmMe B HanpsiraemMoli apMaType C Y4eTOM COOTBETCTBEHHO
’ NepPBbIX U BCEX NOTEPb NPeLBapUTENIBHOTO HAMPSKEHUST;

npedBapuUTENbHOE  HampsbkeHMe B HanpsiraeMoil apMatype C
Yy4eTOM MOTEPb MPefBapUTENbHOMO HampsikeHUs B apmatype,
COOTBETCTBYILLMX pacCMaTprBaeMon cTafumn paboTbl SNIEMEHTE;

noTepu npeaBapuUTesibHOro HanpsXeHua B apMmartype;

CHUMAaIOLLME HanpshkeHnsi B GETOHe B CTaauW NpeaBapuTernisHoro
obXaTsi C y4eToM MoTepb MPEABapUTENLHOMO HanpshkeHUs B
apmarype.

MpunoxeHue b (cnpaBo4yHoe). PacueTr
3aKknagHbIX geTaneu

Mpunoxenve b
(cnpaBoyHoe)

B.1 PacyeTt HopMaribHbIX aHKepoB, NPUBapPEHHbLIX BTaBpP K MIIOCKUM 3rieMeHTam
cTanbHbIX 3aKNafHbIX AeTanen, Ha AeiicTB1e U3rMBaroLLMX MOMEHTOB, HOPMasbHbLIX
1 COBUraloLLyIX CUM OT CTaTUMYECKOi Harpy3ku, pacronoXeHHbIX B OJHON MIIoCKOCTU
CUMMETPUM 3aKITafHOW AeTanu, NpoM3BOAUTCS U3 YCIIOBUS:

(B.1)

rae - HanbonbLlee pacTdrnearoLLlee ycunme B O4HOM pAaay aHKepoB, paBHOE:

(6.2)

- CABMraKoLLee ycunme, NpUXoasLUeecs Ha OauH psif aHKepoB, PaBHOE:

; (6.3)

- Hauborbluee CxuMalollee Yycunme B OOHOM psidy aHKepos,
onpeaensemoe no gopmyne

(6.4)

PucyHok B.1 - Cxema ycunuin, gecTBYIOLWMUX Ha 3aKnagHyo aeTanb

PucyHok B.1 - Cxema ycunuii, AeACTBYIOLLMX Ha 3aknagHyo AeTanb

- CABMWralow@as cuna, BOCMPUHMMaeMas aHkepamu, onpegensietcsi no
copmyne



, (6.5)

rae - KO3(OPMLINEHT, NPUHMMaEMbI paBHbIM 1,65;

- NpegernbHas pacTsarMBarollas cuna, BOCNpUHUMaeMasi OfHUM PSifoM
aHKepoB, onpeaenseTcs no opmyre

(6.6)

B dopmynax (B.1)-(B.6):

. - MOMEHT, HOpMasibHas 1 cABWralolasi cunbl, AeicTByloLME Ha
3aKknagHylo AeTanb COOTBETCTBEHHO; MOMEHT ONpefensieTcsi OTHOCUTENBLHO OCH,
PacnorfoXeHHOW B MIIOCKOCTW HAapPYXHOW rpaHu MMacTWMHbI M NpoXoAsLlen 4epes
LIEHTP TSKECTU BCEX aHKEPOB;

- YUCIO PSAOB aHKEPOB BAOMb HAMPaBIIEHWS| CABUIAOLEN CUMbl; €Crv He
obecneynBaeTCcs paBHOMEPHasi nepefada CABWraloLier Cunbl Ha Bce psiabl
aHKepoB, TO NPW ONMPEAENEHNN CABUTAIOLLErO YCUInS yyuTbiBaeTcs He Gonee

YeTbIpex psiaos;
- paccTosiHMe Mexay KpaiHUMK psiammn aHKepOoB;

- CyMMapHas nnowadb MOMNepeyHoro CeyveHWs aHKepoB Haubonee
HanpsPKeHHOro psaa;
Mnowaab ceyeHnss aHKepOB OCTarbHbIX PSAOB AOIMKHA MPUHUMATLCS paBHOM
nnoLaan ceveHns aHkepoB Havbornee HanpsieHHoro psaa.
B chopmynax (2) u (4) HopmarbHasi cuna cuMTaeTcsi NONOXUTENBHOMW, eciv
HanpaBneHa OT 3aknagHon aetanmu (cM. pucyHok B.1), n oTpuuartensHon - ecnm

HanpaBneHa K Heid. B crnyyasix, korga nony4aeT oTpuLaTenbHoe 3HadeHue, To

B chopmyrne (B.3) npuHumaeTcs .
Mpy pacnonoxeHun 3aknagHoW Aetanu Ha BepxHel (npu 6GeToHMpoBaHUM)

NOBEPXHOCTU n3aenma 3HavyeHne APUHUMaETCA paBHbIM HyIO.

B.2 B 3aknagHomn getanv ¢ aHkepamu, NpyBapeHHbIMU BHaxXecTKy nog Yriom ot
15 po 30°, HaKkIOHHbIE aHKepa pacCcYUTLIBAIOTCA Ha AeCTBME COBUraloLLei cunbl

(npu ,Tde - oTpblBatoLasi cuna) no gopmyre
, (B.7)
roe - CyMMapHas nrowasb NonepeyHoro Ce4eHUst HakMoHHbIX aHKepOoB;
-cm. 8.1.1.

I'IpM 3TOM OOJDKHblI YCTaHaBMBaTbCA HOpMalibHble aHKepa, pacCYUTbiBaeMble

no dopmyne (b.1) u npu 3HaveHusAx , paBHbix 0,1 caBuraloLlero ycunus,
onpegensiemoro no copmyne (b.3).

B.3 KoHCTpykuusi cBapHblX 3aknagHbIX AeTanen C MnpuvBapeHHbIMUA K HUM
arieMeHTamu, nepefalolyMM  Harpy3Ky Ha 3aknagHble  geTtanu,  [orbkHa
obecneumBaTtb BKIOYEHWE B paboTy aHKEpHbIX CTEPXHEW B COOTBETCTBUU C
NPUHATOW pacyeTHON cxemoi. BHelwHwe anemeHTbl 3aknagHbIX AeTaned u ux
cBapHble CoefuHeHust paccuuTbiBatoTcs cornacHo ClM 16.13330. lMpu pacyete
NracTuH M ¢acoHHOrO MpokaTa Ha OTPbIBAOLLYH CUIYy NMPUHUMAETCSl, YTO OHMU
LLIAPHMPHO COEANHEHBI C HOPMaribHBIMU aHKEPHBIMU CTEPXHSIMU.

Kpome TOro, TonwpHa nnacTuHbl  pacyeTHOW 3akrafHoW Aetanu, K KOTopomn
npyBapuBaloTCA BTaBP aHKepa, JOMkHa NMPOBEPSATLCS U3 YCINOBUS:

. (5.8)

rae - AMameTp aHKepHOro CTepxHsl, Tpebyemblii o pacyeTy;

- pacyeTHOe COMpOTMBIIEHNE CTanmu Ha cpes, npuHUMaemoe corracHo CI1
16.13330.

Ana TunoB cBapHbIX coeAuHeHW, obecneunBalomx OornbLUylo  30HY
BKIMOYEHWS1 NNacTUHbl B paboTy MpuW BbipblBAHAN M3 HEe aHKEpPHOro CTEepXHS W
COOTBETCTBYlOLLEM 0OOCHOBaHMM BO3MOXHa KoppekTupoBka ycrosusi (B.8) ¢
Lenblo YMEHbLLEHUS TOMWWHBI NNAaCTUHbI.

TonupHa nMacTWHbl [OMKHA Takke YAOBMNETBOPATb  TEXHOMOrMYECKUM
TpeboBaHUAM MO CBapkKe.

MpunoxeHune B (cnpaBo4Hoe). Pacuyer
KOHCTPYKTUBHbIX CUCTEM

Mpunoxenve B
(cnpaBoyHoe)
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B.1 PacueT HeCyLX KOHCTPYKTUBHBIX CUCTEM AOIDKEH BKIIOYaTb:

onpederneHue ycunuii B 3MieMEHTax KOHCTPYKTUBHOW CUCTEMbl (KOMOHHAX,
nuTax nepeKkpbiTUA U MOKPbITUS, (yHOAAMEHTHbIX NMWTax, CTeHax, sapax) W
YCUMWI, OEeACTBYIOLLMX HA OCHOBaHUSI (pyHAaMEHTOB;

onpeaeneHvie nepemeLLeHNin KOHCTPYKTUBHOW CUCTEMBI B LLESIOM U OTAENbHbIX
ee 3M1eMEHTOB, a TaKXe YCKOpeHUi konebaHua NepekpbITU BEPXHUX STaxel;

pacyeT Ha YCTOMYMBOCTb KOHCTPYKTUBHOM CUCTEMbI (YCTONYMBOCTL (pOpMbI U
NMONOXEHUS);

OLIEHKY HecyLLielt cnocobHOCTM 1 AedopMaLin OCHOBaHWS;

a B OTAENbHbIX CryvyasXx W OLEHKY COMpPOTUBMASIEMOCTU KOHCTPYKTUBHOM
CHCTEMbI MPOrPeCCUPYIOLLIEMY Pa3pyLLEHUIO.

B.2 PacyeTt HecyLleli KOHCTPYKTMBHOM CUCTEMbI, BKIIOYAIOWEN Hag3eMHble U
noA3emHble  KOHCTPYKUMM W dyHOAaMeHT, criegyeT Mpou3BOAUTL ANA cTagun
akcnnyatauuM. B cnyvae CylweCcTBEHHOrO M3MEHEHWS pacyeTHOW cuTyauum B
npouecce BO3BEOEHWSI pacyeT Hecylel KOHCTPYKTUMBHOM CUCTEMbl cregyeT
npousBoAWTbL AN BCeX MocriefoBaTenbHbIX CTaAui BO3BEAEHWS, MpUHUMAs
pacyeTHble CXeMbl, OTBEYatoLLMe paccMaTpMBaeMbIM CTagusMm.

B.3 PacuyeT Hecylleil KOHCTPYKTMBHON cucTeMbl B obliem crnyyae criegyet
npov3BoAUTL B MPOCTPAHCTBEHHOW MOCTaHOBKE C Y4ETOM COBMECTHOW paboTbl
HaA3eMHbIX U NOA3EeMHbIX KOHCTPYKLWIA, (hyHAAMEHTA U OCHOBaHUS NOA, HAM.

B.4 lMpu pacuyeTe HeCcyLMx KOHCTPYKTUBHBIX CUCTEM, COCTOSILLMX U3 COOPHbIX
ANIeMEHTOB, CreayeT y4YnTbIBaTb NOAATMMBOCTL UX COEAVHEHWIA.

B.5 PacyeT HeCylmMx KOHCTPYKTUBHBIX CWUCTEM criefyeT NpousBOAUTL C
MCMOSb30BaHNEM JIMHEMHbIX U HEeNMHENHbIX AediopMaLMOHHBIX (KECTKOCTHBIX)
XapaKTepUCTUK xerne3obeTOHHbIX ANIeMEHTOB.

JInHenHble AedopMaLMOHHbIE XapaKTEePUCTUKKN Xene300eTOHHbIX 3feMeHTOoB
OnpeAEnsItoT Kak Ans CNOLHOro YNpyroro Tena.

HenuHelHble fgedopMaLMoHHbIE XapaKTEPUCTUKM Xerne30beTOHHbIX 3IEMEHTOB
npy W3BECTHOM apMWpOBaHWWM CrefyeT onpefensTe C YY4EeTOM BO3MOXHOIO
0bpa3oBaHMsi TPELWH B MOMEpeYHbIX CEeYeHWsX, a TaKke C Y4eTOM pasBUTUS
Heynpyrux aecopmauuii B 6eToHe 1 apmaType, OTBEYaIOLLMX KpaTKOBPEMEHHOMY U
ONUTENbHOMY AeCTBUIO Harpy3Ku.

B.6 B pesynbraTte pacuyeta Hecylleli KOHCTPYKTUBHOW CUCTEMbI [OMMKHbI ObiTb
YCTAHOBMEHbl: B KOMOHHAX - 3HAYeHUst MPOAOSIbHBIX W MOMEPEeYHbIX Cun,
N3rnbatoLLMX MOMEHTOB; B MIOCKMX NUTaX NEPEKPLITUNA, NOKPLITUA 1 (yHAAMEHTOB
- 3Ha4YeHus M3rnbaloLMX MOMEHTOB, KPYTSALMX MOMEHTOB, MOMEPEYHbIX W
NpodosibHbIX CWIT; B CTEHaX - 3HAYeHUst MNpOAOSbHbIX W CABWralOLWMX Cur,
M3rnbatoLLMX MOMEHTOB, KPYTSILLMX MOMEHTOB U1 MOMEpeYHbIX CUM.

OnpefenexHve ycunuii B 3NeMeHTax KOHCTPYKTMBHOW CUCTeMbl crepyet
npousBoAWTb  OT  OEWCTBMSI  pacyeTHblX  MOCTOSHHbIX,  ANMUTENbHBIX W
KpaTKOBPEMEHHbIX Harpy3oK.

B.7 B pesynbtaTte pacuyeta Hecyllel KOHCTPYKTUBHOW CUCTEMbI [OMMKHbI ObITb
YCTaHOBMEHbI 3HAYeHWsi BEPTUKamNbHbIX NepemeLleHnin (Nporvbos) nepekpbITUiA u
MOKPbITUA, TOPU3OHTarNbHbIE MNEepPEMELLEHNS KOHCTPYKTMBHOW CUCTEMbI, a Ans
3[2HUA MOBbLILUEHHON 3TAXHOCTW - TaKkke YCKOpeHus koneGaHuin nepekpbIThiA
BEPXHUX 3Taxel. BennunHa nepemelLeHuin N yckopeHus konebaHuin He pomkHa
npeBbillaTh  AOMYCTUMbIX — 3HAYEHWH, YCTAHOBMEHHBbIX  COOTBETCTBYHOLLMMMU
HOPMaTWBHBLIMW [JOKYMEHTaMM.

[opu3oHTanbHble  MepeMeLleHUst  KOHCTPYKTMBHOW — CUCTeMbl  cregyeT
onpedenaTtb OT [AENCTBUS pacyeTHbIX (Ans npefernbHbIX COCTOSIHWA  BTOPOW
rpynnbl) MOCTOSIHHBIX, AMWTENbHBIX W  KPaTKOBPEMEHHbBIX T[OPU3OHTamNbHbIX U
BepTUKarbHbIX Harpy3oK.

BepTukanbHble nepemelleHust (Mporvbbl) NEPeKpbITUA U MOKPbITUIA creayeT
onpeaenatb  OT  AENCTBMA  HOPMATMBHBIX  MOCTOSHHLIX W ANUTENbHbLIX
BepTUKarbHbIX Harpy3oK.

XKecTKOCTHbIE XapaKTEPUCTUKUN SNIEMEHTOB KOHCTPYKTUBHOWM CUCTEMBI CrieqyeT
NpYHUMaTb C YH4ETOM apMUPOBaHUS, HaMMYUsA TPELLWMH 1 Heynpyrux gedopmauui B
6eToHe 1 apMaType corfacHo ykasaHusim 8.2.26, 8.2.27.

Yckopennst konebaHui NepekpbITUA  BEpXHWX dTaxeh 34aHus  cnepyeT
onpeaensaTb Npu AeiCTBUN NyNbCaLMOHHOM COCTaBNSIOLLEN BETPOBOW Harpy3ku.

B.8 lpn pacyeTe Ha YCTOMYMBOCTb KOHCTPYKTMBHOW CUCTEMbI cregyet
npov3BoOAUTL MPOBEPKY YCTONHYMBOCTY POPMbI KOHCTPYKTUBHON CUCTEMDI, @ TaKxe
YCTOMYMBOCTU MOSIOXKEHNSI KOHCTPYKTMBHOW CUCTEMbl Ha OMPOKUAbIBaHWE M Ha
caBur.

B.9 PacueT Ha yCTONYMBOCTb KOHCTPYKTUBHOW CUCTEMbI CneayeT NpOU3BOAUTL
Ha [eiicTBME pacYeTHbIX MOCTOSIHHbIX, AMWTENbHBIX W KPaTKOBPEMEHHbIX
BEPTUKarbHbIX Y FOPU3OHTasbHbIX Harpy3oK.

Mpu pacyeTte ycTOMYMBOCTU (POPMbI KOHCTPYKTUBHOW CUCTEMBI XECTKOCTHbIE
XapaKTepUCTUKN 3NIEMEHTOB KOHCTPYKTUBHOW CUCTEMbI PEKOMEHAYETCS NPUHUMATL
C Y4ETOM apMUpOBaHUs, HanMMuus TPELWH U Heynpyrvx Aedopmauuin B 6eToHe u
apmarype.

Mpu pacyeTe yCTOMYMBOCTM MOMOXKEHWUSI KOHCTPYKTVBHbIE CUCTEMbI CrneayeT
paccmaTtpuBaTh Kak xecTkoe HegedopmmpoBaHHOe Tero.

Mpy pacueTe Ha ONPOKUABIBAHWE YAEPXKUBAIOLLWMIA MOMEHT OT BEPTUKaIbHON
HarpyskvM [O/KeH MPeBbIWAaTh OMPOKWUALIBAIOWMIA MOMEHT OT TFOPWU3OHTarbHOM
Harpysku ¢ koadbdmLmneHTom 3anaca 1,5.

Mpu pacuyeTe Ha cOBUr yaepxvBaloLas rOPU3OHTamNbHas Ccuna [orkHa
npeBbIWaTh AEVCTBYIOLLYIO CABUraloLLyo cuny ¢ koaddmumeHTom 3anaca 1,2. Mpun
3TOM CrieayeT yunTbiBaTb Havbornee HebnaronpusTHble 3HaYeHUs Ko3dMLIMEHTOB
HafeXHOCTM NO Harpyske.



B.10 PacyeT Ha yCcTOM4MBOCTb NPOTMB NPOrPECCUPYIOLLIETO paspyLLEHUs OOIMKEH
obecneymBaTb NPOYHOCTb N YCTOMYMBOCTb KOHCTPYKTUBHOWM CUCTEMbI B LIENOM MNpu
BblXOAEe W3 CTPOSi OJHOrO Kakoro-nnmbo anemMeHTa KOHCTPYKTUBHOW CUCTEMbI
(KOMOHHBI, y4acTka CTeHbl, ydacTka MepeKpbITUS) U BO3MOXHOM MocneayoLeM
paspylleHun Bnmsnexalpmx anemeHToB. Kpome Toro, B 060CHOBaHHbIX Crydasx
paccmaTtpuBaeTcs pacyeTHast CUTyaLusi C BbIXOAOM U3 CTPOS YacTW OCHOBaHWS
nog dyHaameHTamu (Hanpumep, B criydae o6pa3oBaHusi KapCTOBbIX MPOBAroB).

B.11 PacyeT Ha yCTOMYMBOCTb NPOTMB MPOrPECCUPYIOLLEro pPa3pyLUeHVs
crnepyeT Npov3BOAWUTbL MpU AEVCTBUM HOPMATMBHBbIX BEPTUKaNbHbIX Harpy3oKk €
HOPMaTVBHbLIMW 3HAYEHUAMW CONPOTUBNEHNSI BeToHa 1 apmaTypbl.

B.12 OueHKy Hecyweinn cnocobHocTy u pedopmauuii OCHOBaHUsi criegyet
Npou3BOAUTb COMMAacHO COOTBETCTBYIOLWMM HOPMaTUBHbIM [JOKYMEHTaM Npu
OENCTBAM YCUNMWIA Ha OCHOBAHWE, YCTAHOBMEHHBLIX MPU pacyeTe KOHCTPYKTUBHOM
CUCTEMbI 30aHVS.

MeToabl pacyeTa

B.13 PacuyeT KOHCTPYKTUBHBIX CUCTEM MPOM3BOOAT METO4aMu CTPOUTENbHOM
MexaHvkn. [Mpn 3aTomM B OOLlem crydae pekomeHAyeTCs MCnonb3oBaTb METOA
KOHEYHbIX 3NIEMEHTOB.

B.14 [ns oOuEeHKM Hecylei CrocoGHOCTU MepekpbiTUA  [AonycKaeTcst
Mcnosb3oBaTh pacyeT MeToAoM NPeaernsHOro PpaBHOBECHS.

B.15 PacyeT KOHCTPYKTMBHOW CWUCTEMbl METOAOM KOHEYHbIX 3JIEMEHTOB
NPOU3BOANTCS Kak NPOCTPaHCTBEHHON CTAaTUHECKU HEONPeaEenMMON CUCTEMBI.

B.16 MopenvpoBaH/We KOHCTPYKTUBHbBIX CUCTEM MPOU3BOAAT C NMPUMEHEHUEM
060MoYeyHbIX, CTEPXHEBbLIX M (ECIM 3TO HEobX0AMMO) OBBLEMHBIX KOHEYHbIX
3IIEMEHTOB.

B.17 lNpn co3gaHnm NpOCTPaHCTBEHHOW MOLENM KOHCTPYKTUBHOW CUCTEMbI
credyeT yuuTblBaTb XapakTep COBMECTHON paboTbl CTEPXHEBbLIX, 06ONOYEYHbIX U
0OBbEMHbIX KOHEYHbIX 3fIEMEHTOB, CBS3aHHbIA C  Pa3nUYHbIM  KONMMYECTBOM
cTeneHew cBoboAbl AN KaXO0ro U3 ykasdaHHbIX 3/IEMEHTOB.

B.18 [edopmaTmBHble CBOWCTBA OCHOBaHWSA criedyeT yy4uTbiBaTb MyTem
MCNOMb30BaHUA OOLLENPUHATBLIX pacYeTHbIX Mogerell OCHOBaHWSi, NpUMEHeHUs
Pa3nMYHbIX TUMOB KOHEYHbIX 3NIEMEHTOB WM KpaeBbiX YCMOBUMA C 3afaHHON
nofaTnMBOCTbIO, MOAENMPOBaHUS BCEro MaccuBa rpyHTa noj 34aHueM  u3
06 BEMHBIX KOHEYHbIX 3IEMEHTOB, NMBO KOMMIEKCHO - C MCMONb30BaHWEM BCeX
BblILLENEepeYnCIIEHHbIX METOAOB.

B.19 Ha nepBon cTagum pacuyeta KOHCTPYKTMBHOW CUCTEMbl [AOMyCKaeTcsi
[edopMaTUBHOCTb OCHOBaHWSA YYUTbIBaTb C MOMOLLLIO KO3ddmuMeHTa noctenu,
NPUHMMAaEMOro No yCpeaHEHHbIM XapakTepucTukam rpyHTOB.

B.20 lMpu ncnonb3oBaHUM CBaMHbIX UMW CBaWHO-NIMTHBIX (PyHAaMEHTOB cBau
crnefyeT MoAernvpoBaTb Kak JKerne3obeTOHHble KOHCTPYKLMWM WUIM y4uTbiBaTb WX
COBMECTHYI0 paboTy ¢ rpyHTOM 0606LLEHHO, paccMaTprBas OCHOBaHWe Kak eauHoe
C npviBeAEeHHbIMU KO3hdMLIMEHTaMMN NOCTENN.

B.21 TMpy NoCTpoeHun KOHEYHO-3NEeMEHTHON pacyeTHOW MOoAernu pasmepbl U
KOH(UrypaLMio  KOHEeYHbIX 3NIEMEHTOB  criefyeT  3ajaeaTb, UCXoAs U3
BO3MOXHOCTEW MPUMEHSIEMbIX KOHKPETHBIX pacyeTHbIX NporpaMm, M MPUHMMaTb
TakumK, 4YTobbl Bbina obecneveHa HeobxoauMas TOYHOCTb OMNpeaeneHnst yCunumia
MO AJIMHE KOSIOHH U MO NIIOLLRAMN NAMT NEPEKPLITUIA, (DyHOAAMEHTOB U CTEH.

B.22 >KeCTKOCTHbIE XapaKTepUCTUKN KOHEYHbIX 3NEMEHTOB Ha NepBOHaYarnbHou
CTafum pacyeTa KOHCTPYKTUBHOM CUCTEMbI, KOAa apMMPOBAHNE KOHCTPYKLUIA eLue
He W3BECTHO, criedyeT oOnpeaensTe MO  JMHeMHbIM  AecopMaLMoHHbIM
XapakTepucTukam.

B.23 llocne onpepenenns apmaTtypbl B MiMTax NeEpeKkpbiTUA U NOKPbITWIA
crefyeT MNpOM3BECTU AOMOSNHUTENbHBIA pacyeT NporMboB 3TUX KOHCTPYKLWIA,
NPUHAMAsi YTOYHEHHbIE 3HAYEHWSI M3MMGHBIX KECTKOCTHBIX XapakTepUCTUK NiuT ¢
y4eTOM apMUpOBaHVIS B ABYX HanpaBrieHsiX.

B.24  PekomeHayeTcsi  BbIMOMHWTL  TaKke  AOMOMHUTENbHBIN  pacyeT
KOHCTPYKTUBHOW CUCTEMbI AN Gonee TOYHOWN OLeHKM U3rmbatomx MOMEHTOB B
aneMeHTax NepekpbITUA, NOKPLITUIA 1 (yHOAAMEHTHBIX MNUTaXx, a Takke NPoAorbHbIX
CuUn B CTEHax W KOMOHHAX C Y4E€TOM HESMMHEMHbIX XECTKOCTHbIX XapaKTepucTuK
KOHEYHbIX 3IEMEHTOB.

B.25 PacyeT KOHCTPYKTUBHBLIX CUCTEM METOLOM KOHEYHbIX 3IEMEHTOB Crieayet
Npou3BOAUTb C UCMOMb30BaHWMEM CheumarnbHbIX CepTUdMLMPOBaHHbLIX B Poccun
KOMMbIOTEPHBIX NMPOrpammM.

[ KOHCTPYKTUBHBIX CUCTEM 3[aHUN U coopyxeHuin knacca KC-3, umetromx
NOBbILLEHHbIN YpoBeHb oTBEeTCTBEHHOCTW no FTOCT 27751, pacyeT Heobxoaummo
BbINOMHATE HE MeHee 4YeM MO [ABYM pa3nuyHbiM KOMMbIOTEPHBIM MporpaMmam
He3aBMCHMbIMU OpraHM3aLusMu.

(N3meHeHHast pepakumsi, Mam. N 2).

B.26 PacyeT Hecyleli CNocoBHOCTN MNepeKkpbITUA MeTOoAOM nNpeaenbHOro
paBHOBeCUWsi criedyeT NpPOu3BOAWTb, NMPUHUMAs B KavyecTBE KPUTEPUSI PaBEHCTBO
paboT BHELHUX HArpy3oK W BHYTPEHHWX CWM Ha NepemelleHUsX B npegerisHoM
paBHOBECWUM MNUTbI MEpeKkpbiTUS C Hauboree onacHOW CXemoi M3noma,
XapakTepusyHoLLEel ee paspyLeHue.
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B.27 PacuyeT KOHCTPYKTMBHbIX CUCTEM 34aHWi U coopyxeHuin knacca KC-3,
UMEIOLWMX  MOBbILEHHbI  YpOBEHb  OTBeTcTBeHHocTu no[OCT 27751,
peKkoMeHAyeTCS BbIMOMHATL C YHETOM OLIEHKN KOHCTPYKTUBHON 6e3onacHoCTu npu
Hay4HO-TEXHNYECKOM COMPOBOXAEHWM CNELNan3aMpoBaHHbIX OpraHU3aLwii.

(N3meHeHHast pegakumsi, Mam. N 2).

MpunoxeHue I' (cnpaBoyHoe). luarpammbl
nedopmunpoBaHus 6eToHa

Mpunoxexue I
(cnpaBo4yHoe)

.1 AHanuTMyeckasi 3aBUCUMOCTb KPUBOMMHENHBIX AnarpammM AedopMUpoBaHns
6eToHa NpuHMMaeTCs B BUAE:

(r.1)

ne , , - COOTBETCTBEHHO OTHOCUTENbHbIE AedopMaLu, HanpshkeHus,
HavanbHble MoAynm yrnpyrocTu (- 3Hak agudxbepeHuuana);
- UHAEeKc maTtepuana (ans 6etoHa , ;Ons apmatypbl )
- KOI((PMUMEHT WM3MEHEHMS CeKyllero MOAynsi, onpeaensieMbii Mo
copmyne
, (r.2)
34ecb - 3HaveHve KoaddmLmeHTa B BEpLUMHE Anarpammbl (npu )

- HavanbHbI KOA(PMUMEHT M3MeHEeHVs cekyllero moayns (B Havane
AvarpaMmbl Unv B Havane ee KPUBOMMHENHOrO OTpesKa);

, - KO3(hMLIMEHTBI, XapaKTepuayloLLme NONHOTY AvarpaMmMbl MaTtepuana,
- YpOBEHb MpupalleHWsi HanpshKEHWiA, KOTOpbIA onpefenseTcs Kak
OTHOLLEHWE

. (r3)

0;
- HanNpsHKeHWA, oTBeYatoLLWe Npeaeny ynpyroctu marepuana;

- KOI(MLMEHT U3MEHEHUSI KacaTeNlbHOTO MOAyrsl, CBA3aHHbIA C
KO3(MLIMEHTOM M3MEHEHUS CEKYLLIETO MOZYIISi COOTHOLLEHEM

(r.4)

B dopmynax (.2) u (I4) 3HaK nnoC NPUHMMAOT AN Auvarpamvibl
OedopMypoBaHNS  apMaTypbl M ANt BOCXOASILE BeTBM  Auarpammbl
nedopMmpoBaHnst 6ETOHa, a 3HaK MUHYC - A1 HUCXOASLLEN BETBU AuarpaMmbl
nedopmupoBaHnst  6eToHa. Hucxogsiwyw BeTBb AuarpamMmbl  paspeLuaeTcs

MCNoMb3oBaTb [0 YPOBHA  HanpskeHui 0,85 (c y4eToM [OMOMHUTESNBHbLIX
yKasaHwii I".2).

.2 Mpy OQHOOCHOM M OOHOPOOHOM CXaTum GeToHa McxodHas Auarpamma
nedopmmpoBaHust 6eToHa (pucyHok IM.1) onuckiBaetcsi 3aBucumMocTtsaimu (I.1)-(I".4),

B KOTOpPbIX CriefyeT NpyHUMaTh:
Ans obevx BeTBEN AnarpamMmbl

; ; ; , (r.5)
NSl BOCXOASLLUEN BETBU

; , (re)

0N HACXOAALLEN BETBU

PucyHok I'.1 - KpuBonuHenHblie gnarpammbl AecbopmmpoBaHus 6eToHa


http://docs.cntd.ru/document/1200115736
http://docs.cntd.ru/document/1200134703

PucyHok I".1 - KpuBonuHenHbie anarpammbl AedopmmpoBaHusi 6eToHa

AGuycca BeplMHbI AuarpaMMbl OCEBOrO CxaTusi 6eToHa onpepensieTcsi no
copmyne

, (r.8)

rae - knacc 6eToHa no MPOYHOCTU Ha CxaTue;

- Gespa3vepHbll  KO3hMUMEHT, 3aBuUCALMIA OT Buaa OeToHa WU
NpVHYMaeMbl PaBHbIM:

[0S TSHKENOro M MEeSIKO3epHUCTOro 6eToHa 1;
ans nerkoro 6eToHa cpegHen NNoTHoCT (KM ) ;

Ans suenctoro 6eToHa .

Mpy OQHOOCHOM U OOHOPOAHOM pacTseHun BeToHa ucxopHas Auarpamma
nedopmmpoBaHnst b6etoHa onuckiBaeTcs 3aBucumocTsamu (IM.1)-(M.3), B KoTOpbIX
cnegyeT NpUHUMATb:

(r.9)

340ecCb - K03¢X4)|/ILI,VI6HT, I'IpI/IHVIMaeMbII;I npu UeHTpanbHOM pacTsaXeHUU
paBHbIM eaVHULLE,
Ons n3rmbaemMblx 3NIEMEHTOB

(r.10)

3aech 30 c™ - HekoTOpas 3TanoHHas BbICOTa CEeYEHMs],
- BbICOTa CEYEHVS B CM,

2,5 MMa.
Mapametpbl  , BbluMcrsoT no dopmynam (I7.6), (I.7) ¢ 3ameHon

Ha .
(N3meHeHHast pepakumsi, Mam. N 2).

MpunoxeHue [ (cnpaBo4Hoe). PacyeT KONMOHH
KPYrnoro v KonbueBoro ce4eHum

Mpunoxenwve O
(cnpaBoyHoe)

0.1 PacyeT NpOYHOCTM KOMbLEBLIX CEYEHUA KOMOHH (pucyHok [.1) npwu

COOTHOLLEHUM BHYTPEHHErO W HapyXHOro paauycoB 0,5 u apmarype,
paBHOMEPHO pacnpefeneHHon Mo OKPYXHOCTW (MPY MUHUMYM CEMU MPOAOSIbHbLIX
CTEPXHSIX), NMPOU3BOAATCA B 3aBUCUMOCTM OT OTHOCWUTENbHON NIIOWAAU CXaTon
30HbI 6eToHa

; (A1)

a) npu 0,15 0,6 - 13 ycnosus

; (0.2)
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6) npun 0,15 - n3 ycnosus

; (8-3)
rne ;
B) npun 0,6 - 13 ycrnoswsi
) (0.4)
rae
(A.5)

B dopmynax (O.1)-(A.5):
- NNoLLaAb CeveHns BCeii NPoaosbHOM apMaTypbl;

- paguyc OKPYXHOCTW, MPOXOAALUEeN Yepe3 LEHTPbl TSHKECTU CTepxHewn
NpoAoIbHON apMaTyphbl;

PVICyHOK 0.1 -Cxema, npuHUMaemasi Nnpu pacyeTte KosnbLeBOro ce4yeHums
CXXaToro afeMeHTa

PVICyHOK 0.1 - Cxema, npuHMMaemMasa npu pacyeTe KoJibLLeBOro CevYeHusa cxaTtoro
anemMeHTa

MomeHT onpeaenseTcs C y4eToM BMUSHWS npornba anemeHTa.
(N3meHeHHast pepakumsi, Mam. N 2).

[1.2 PacuyeT Npo4HOCTM KPYIbIX CEYEHU KOMOHH (pucyHok [1.2) ¢ apmatypoi,
PaBHOMEpHO pacnpefeneHHo MO OKPYXHOCTU (MNP YUCIE MMHUMYM CeMu
NpoAONbHBLIX CTEPXHEN), Npu Kracce apMaTypbl He Bbilwe A400 npoBepsieTcst U3
ycrosust

: (4.6)

rae un -cm O.1;

- OTHOCUTeNbHasi Mrowaab CkaTol 30Hbl 6GeToHa, onpeaensieMasi
cregytowmmM o6pasom:
Npu BbINONHEHUW YCIIOBUS

: @7

13 peLieHnsa ypaBHeHUA

; (8.8)

NpY HEBLINONMHEHUW ycroBust ([.7) - U3 peLLeHUsi ypaBHEHUS!

; @.9)
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- KO3(hULMEHT, yuuTbiBalOWMiA paboTy pacTsHyTON apmaTypbl U

NMPUHUMaEMbIii PaBHbIM: NpU BbINONHEHUM ycroBus ([.7) ,
Ho He 6onee 1,0; Npu HeBbINONHEHWUN ycrosust (O.7) 0;

- Nrowaab CevYeHms Bceit NPoaosibHOM apMaTypbl;

- Paguyc OKPYXHOCTW, MPOXOASLLE/ Yepe3 LEHTPbl TSHXKECTU CTepxHei
npoaonbHON apMaTypbl.

PucyHok [1.2 - Cxema, npuHMMaeMasi Npy pacuyeTe Kpyrnoro cevyeHusi
BHELIEHTPEHHO CXKaToro 3fieMeHTa

PucyHok [0.2 - Cxema, npuHMMaemasi Npu pacuyeTe Kpyrroro CeyveHust
BHELIEHTPEHHO CXAaTOro afieMeHTa

MomeHT onpenernsieTcs ¢ y4eToM BrMsSiHUA nporvba anemeHTa.
(N3meHeHHast pegakumsi, Mam. N 2).

MpunoxeHue E (cnpaBoyHoe). PacyeTt
OETOHHbIX WMOHOK

Mpunoxenve E
(cnpaBoyHoOEe)

E.1 Pasvepbl GETOHHbIX LUMNOHOK, MepefalolmxX COBUraloLMe YCUIUS Mexay
COOPHLIM 3IEMEHTOM U [OMOSHUTENBHO YNOXEHHbIM GETOHOM WM PacTBOPOM,
peKoMeHAyeTCs onpeaensiTb no hopMynam:

; (E1)
; (E.2)

rae - caBwraroLias cuna, nepeaatoLascsa Yepes LUNOHKY;
, , -rmybuHa, BbiCOTa U ANMHA LUMOHKY;

- YMCIO LUNOHOK, BBOAMMOE B pacyeT 1 npuHMMmaemoe He 6onee Tpex.

PucyHok E.1 - Cxema ans pacueTa LINOHOK, NepeAalwlux caoBurarome
yCcUnus ot cGopHOro afemMeHTa MOHONIMTHOMY GETOHY

1 - cOOpPHbI ANIEMEHT; 2 - MOHOMNMUTHBI 6ETOH

PucyHok E.1 - Cxema [nsl pacyeTa LUNOHOK, Nepefalolyx CABUratoLLme yeunms ot
c6OpHOTro 311eMeHTa MOHOMMTHOMY GETOHY

Mpy HanNMuMK cxMMaroLLen Cusbl BbICOTY LUMOHOK [OMYCKaeTCsl ONpeaensThb
no doopmyne
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, (E.3)

M MpUHMMATb YMEHbLUEHHOW MO CpPaBHEHWIO C BLICOTOMW, OMpefensemMon Mo
dopmyne (E.2), He Gonee YeMm B fiBa pasa.

Mpn coeavHeHWM LLMOHKaMKN 3IEMEHTOB HaCTWMa AfMHA LWMOHKW, BBOAVMAs B
pacueT, [oMKkHa COCTaBMnATb He Goree MOMoBWHLI NPOSETa 3MEMEHTA, NPU 3TOM

BENUWYMHA  MPUHUMAETCSH PaBHOW CyMMe CABUraloLLMX yCUnuiA no BCeW AnvHe
anemeHTa.

Mo ycnosusim (E.1)-(E.3) cnenyet npoBepsATb LUMNOHKWM COOPHOrO anemeHTa u
LUNOHKM W3  AOMOSHUTENbHO  YFOXEHHOTO  GEeTOHa, MpUHUMasi pacyeTHble

conpoTuBneHns 6eToHa LLMOHOK n KaK Ans 6eTOHHbIX KOHCTPYKLUWiA. Mpn
pacyeTe Ha BbigeprBaHve pacTAHYTON BETBU ABYXBETBEBOW KOMOHHBI U3 CTakaHa
dyHAaMeHTa JONyCKaeTCs yYnTbiBaTb paboTy NATH LUMNOHOK (pUCyHokK E.1).

MpunoxeHue X (cnpaBoyHoe). Pacyer
KOPOTKUX KOHCOJEN

MpunoxeHne XK
(cnpaBoyHoe)

XK.1 PacuyeT KOPOTKMX KOHCOMEeW KOJSIOHH npu (pycyHok XK.1) Ha
[AencTBMUE NonepeyHoit Cumbl Ans obecneveHns NPOYHOCTU MO HAKIOHHOW CxaTou
rornoce Mexay rpy3oM 1 Oropoii CrieayeT NpoM3BOANTL U3 YCIIOBUS

. OK.1)
B KOTOpPOM npaBas 4acTb NpPUHMMAETCA He 6onee n He MeHee

B ycrnosumn (XK.1):
- ANVHa NMOLWAAKM ONMPaHUs Harpyski BAOMb BblNeTa KOHCOMM;

- Yrosl HakJioHa pacquHon CXKaTow Norochbl K ropusoHTamm

- KO3(PMLMEHT apMMPOBaHUSI XOMyTamu, PacrorioXeHHbIMU MO

BbICOTE KOHCOIN;

30eCb - PACCTOSIHWE MEXOY XOMyTaMu, U3MEPEHHOE MO HOPMArv K HUM.

Mpu pacyeTe yuUTLIBaAIOT XOMYTbl TOPU3OHTArbHBLIE U HAKIOHHbIE MOZ YITIOM He
6onee 45° k ropu3oHTanm.

HanpsikeHue cxaTusi B MecTax nepefadu Harpy3ku Ha KOHCOMb He [OMKHO

NpeBbILLATh PAaCYETHOE CONPOTUBIIEHNE GETOHA CMATUIO
[nA KOPOTKUX KOHCOMEN, BXOASALMX B XKECTKUI y3eNl PaMHOW KOHCTPYKLMM C

3aMOHONMMYMBaHMEM CTbIKa, 3Ha4YeHVe B ycrosun (PK.1) NpvHMMAIOT paBHbIM
BbINETY KOHCONMM , €ChM MpU 3TOM BbIMOINHSIOTCA YCIOBUS 03 M un
2/3 (rme M - MOMEHT, pacTsirMBaloLLMiA BEPXHIOD rpaHb purens, u

nonepeyHass cuna B HOPMarbHOM CEYEHWW purenst MO  Kpakw  KOHCOMM
COOTBETCTBEHHO). B aTOM cnyyae npaByio 4acTb ycrnoeusi (K.1) npuHMmatoT He

6onee

PucyHok X.1 - PacyeTHas cxema Ansi KOPOTKON KOHCONU Npu AEACTBUM
rnonepeyvyHon cunbl

PucyHok 2.1 - PacuyeTHass cxema p[ns KOPOTKOM KOHCOMM Mpu [EencTBun
nonepeYHon cunbl



MMpu LWapHYPHOM ONMPaHUM Ha KOPOTKYIO KOHCOSb Garnku, uayLlei BAOIb BbineTa
KOHCOMM, MpU OTCYTCTBUM CheuuasrbHblX BbICTYNAOWMX 3aknagHblX AeTanen,

UKCUpYIOLLMX NIoLWaaKy onvpanus (pucyHok XK.2), 3HaveHve B ycnosun (2K.1)
NPUHUMAaETCA paBHbIM 2/3 ANWHBLI haKTUYECKOW NIOLAAKM ONMPaHMS.

PucyHok X.2 - PacyeTHas cxema Ans KOPOTKOW KOHCONM Npu
LWapHMPHOM onuMpaHuu c6opHom 6anku, uaylen BAoNbL Bbineta
KOHCOMNM

PucyHok .2 - PacyeTHas cxema Ans KOPOTKOW KOHCOMM MNpW  LLAPHUPHOM
onmpaHum c6opHon 6anku, nayllel BAOb BblfieTa KOHCOMM

MonepeyHoe apMupoBaHWE KOPOTKUX KOHCOMEW [OIDKHO —YAOBIETBOPSATH
KOHCTPYKTMBHBLIM TPe6oBaHMAM.

XK.2 Mpu wapHUpHOM onupaHuM 6arnky Ha KOHCOSb KOMOHHbI NPOAONbHast
apmarypa KOHCOMv NPoBEPSETCA U3 YCIIOBUS

, (K.2)

roe |, - CM. pucyHok XK.1.

Mpn aTOM npoponbHasi apmaTypa KOHCONMWM [AoibkHa ObiTb goBedeHa Ao
CcBOOOAHOrO KOHLLa KOHCOMM U UMETb HaAexallyto aHKepOBKY.

Mpu XeCTKOM COEOQUHEHUM PUrenst U KOMOHHbI C 3aMOHONMYMBAHWEM CTbika U
NpyBapuBaHEM HWXHEN apMmaTypbl pUrens K apMaType KOHCOMNM Yepes3 3aknagHble
[eTanv npofonbHas apMaTypa KOHCOMM NPOBEPSIETCS U3 YCIOBUSI

, (K.3)
rge - COOTBETCTBEHHO BbIIIET U pa6oqaﬂ BbiCOTa KOpOTKOVI KOHCOInu,
- FOpU3OHTanbHoOe ycwunue, ,qeﬂcmylomee Ha BepX KOHCONW OT pwurend,

paBHoe:

(K.4)

1 npuHMMaemoe He Gonee (r,qe n - COOTBETCTBEHHO
BbICOTa U OJiMHa YITNOBOro LwBa npuBapuBaHUA 3akriagHbIX netaneu purena u

KOHCOMM; - pacyeTHOe COMpPOTMBIIEHME YITIOBbIX LUBOB CPe3y Mo MeTansy LiBa,
onpegensiemoe cornacHo CI 16.13330, npu anekTpogax 342 180 Mra; 0,3 -
KO3dPULIMEHT TpeHMs cTamm no ctamm), a Takxe He Gonee (roe "

- pacyeTHoe COMPOTVBMEHVWE W MNOW@db CEYEHUs] COOTBETCTBEHHO BepXHen
apmatypsbl purens).
B dhopmynax (K.3) n (XK.4):

, - u3MbaloWMn  MOMEHT U MonmepeyHas cura COOTBETCTBEHHO B
HOpPMarbHOM CEYEHWN pUrens no Kpakt KOHCOMW; eCrii MOMEHT pacTarmsaioT
HVDKHIOIO TpaHb purensi, 3HaveHvie yunTbiBaeTcs B copmyne (PK.4) co 3Hakom
MUHYC";

- baKkTMyeckass ASMHa MrOWAAKM ONMPaHWs Harpysku BAOMb BbineTa
KOHCOmMM;

- pa6oqaﬂ BbICOTa purens.

MpunoxeHune U (cnpaBo4Hoe). PacyeT c6opHO-
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MOHOJIUTHbIX KOHCprKLIMﬁ

Mpunoxenve N
(cnpaBoyHOeE)

.1 CHE0pHO-MOHONUTHbIE KOHCTPYKLIMN COCTOSIT M3 COOPHbIX erne3o06eTOHHbIX
3I1EMEHTOB, MOHOMTHOrO 6EeTOoHa, YNOXEHHOro Ha MecTe, U apMaTypbl.

B kavectBe COOpHbIX 3MEMEHTOB TMPUMEHSOTCA Kak  chneuuansHo
3anpoeKkTUPOBaHHbIE, Tak W TUNOBbIE ene3o6eTOHHble ObOblYHble WU
npeaHanpsikeHHble 3neMeHTbl COOPHbLIX KOHCTPYKLIWIA.

N.2  COOpHO-MOHOMUTHbIE  KENe300EeTOHHblE  KOHCTPYKUMW  OOSDKHbI
yAoBneTBOpsiTb TpeboBaHWsAM pacyeTa Mo Hecylwen cnocobHOCTW (npeaenbHble
COCTOSIHASI MEPBOW TPynMbl) U MO MPUrOAHOCTM K HOpMarbHOW 3SKCnmyaTauum
(npeaernbHble COCTOSIHWSI BTOPOW rpynnbl).

CBOPHO-MOHONUTHBIE KOHCTPYKLMM CriefyeT pacCyuTbiBaTb MO MPOYHOCTU,
06pa3oBaHNI0 1 packpbITUIO TPELWMH 1 No AedopMaunsm Ana crnefyowmx AByX
cTafuii paboTbl KOHCTPYKLMIA:

0o npuobpeTeHust BGETOHOM, YMNOXEHHbIM Ha MecTe  MCMOSb30BaHus
KOHCTPYKLUM (6E€TOHOM OMOHONMMYMBAHWS), 3aaHHON NPOYHOCTYU - Ha BO3AeVCTBYE
Maccbl 3Toro GeToHa M ApYyrMX Harpy3ok, OEeMCTBYIOUWMX Ha [aHHOM dTane
BO3BEIEHVSI KOHCTPYKLINY;

nocne npuobpeteHnss GETOHOM, YNOXEHHbLIM Ha MecTe WCMOoMNb30BaHWUS
KOHCTPYKLUWN (6ETOHOM OMOHONMYMBAHWS), 3a[aHHON MPOYHOCTU - HAa Harpysku,
AeicTBYIOLLME Ha 3TOM 3Tane BO3BEAEHUS U NPU SKCMlyaTalum KOHCTPYKLIWW.

PacyeTr COOPHO-MOHOMUTHBLIX KOHCTPYKLMIA nocne npuobpeteHust 6eToHoM
OMOHOMMYMBAHWS 334aHHOW MPOYHOCTM HEOBXOAMMO MPOU3BOAUTL C  Y4ETOM
HayarbHbIX HaNpskeHW u aedopmMaLni, NPoSBMBLLMXCS| B COOPHBIX arieMeHTax Ao
npvobpeTeHns 6EeTOHOM OMOHONMYMBaHWUS 3a4aHHOW NPOYHOCTU.

W.3 HapexHyto cBsisb 6€TOHa OMOHONMYMBaHUsSi C 6ETOHOM COOPHbBIX 3NEMEHTOB
pekoMeHAyeTCsl OCYLLECTBIATh C NMOMOLLbIO apMaTypbl, BbiNyckaemol U3 cOOpHbIX
3NIEMEHTOB, NyTEM YCTPONCTBA BETOHHbIX LUMOHOK WNK LLEPOXOBATON NOBEPXHOCTH,
nNpoAoribHbIX BLICTYNOB, MM C MOMOLLUBIO APYrYX HaAEXHbIX, NPOBEPEHHbIX
cnocoboB.

PacyeT NpOYHOCTM  KOHTaKTHbIX LIBOB OT  [AEWCTBMSI  CABUraloLLMX,
pacTsArMBaloWLmMX U CXMMatOWMX CUn Mexay COOpHbIM 3MeMEHTOM U MOHOMUTHBIM
6eToHOM npounsBoauTcs cornacHo .4.-1.8.

M.4 PacyeT KOHTaKTHbIX LUBOB Ha PacTsPKeHUe peKoMeHOyeTCs Npov3BOAUTb U3
ycnosus

: n.1)

rae - K03(PPMLIMEHT, NPUHMMaEMBIN A58 06paboTaHHbIX LWBOoB paBHbIM 0,25, a
AN Heob6paboTaHHbIX LLBOB PaBHbIM HYITHO.

PacueT apMMpoBaHHbIX KOHTAKTHbIX LUBOB Ha PacTsHKeHUe peKoMeHayeTcs
Npon3BOAUTb K3 YCIOBUS

.2

N.5 PacyeT KOHTaKTHbIX LUBOB Ha COBMWM pekoMeHayeTcAa npou3BoauUTb U3
ycnosua

: n.3)

rae - KO3(PULMEHT, NMpUHUMaeMbI Ansi Heo6paboTaHHbIX LBOB paBHbIM
0,5, a ans 06paboTaHHbIX WBOB paBHbIM 1,0;

PacueT apMMpoBaHHbIX KOHTaKTHbIX LUBOB Ha CABWM PEKOMEHAYeTCs
Npov3BOAUTb U3 YCIIOBUS:

, (n.4)

Ho He Bornee )
rae - KOA(PPMUMEHT NPUHUMAEMbI TakuUM Xe, kak 1 B ycriosum (M1.3);
- KO3OPMUMEHT, MPUHMMaeMbI paBHbiM 1,0 ;
- k03PPMLIMEHT, NPUHMMaEMBbIN paBHbIM 2,0;
- KO3HPMLNEHT apMMPOBAHUS KOHTAKTHOTO LUBA.
(N3meHeHHas pepakums, Mam. N 2).

N.6 PacyeT KOHTaKTHbIX LIBOB Ha COBMECTHOE [AOeNCTBME CABUraloWmMx U
pacTsrMBaloLLyX yCUvin NpousBoAUTCS U3 YCroBuUs

, .5

e ycunve NpYHMMaeTCsi paBHbIM Npaeoi YacTu B ycrnosusix (U.1) n (U1.2), a

ycunve - paBHbIM NpaBow YacTu B ycrnosusx (1.3) n (1.4).
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W.7 PacyeT KOHTaKTHbIX LLBOB Ha CXaTue NpOU3BOAMUTCS U3 YCIOBKS

(n.6)

Pacuet apMUPOBaHHbIX KOHTAaKTHbIX LWBOB Ha CXaTue peKkoMeHOyeTCA
npon3BoauTb N3 yCcroBma

n.7)

N.8 PacuyeT KOHTaKTHbIX LUBOB Ha COBMECTHOE AENCTBUE CABMUraloLLmX M
CXVIMaIOLLMX YCUMWIA MPOU3BOAMUTCS U3 YCIIOBUI:

npu
, (1.8)
npu 0,4 0,6
; n.9)
npu
, (n.10)
me ycunve NpYHUMaeTCsi paBHbIM MpaBon YacTu ycrnosus (M.6) n (L1.7),
ycunve - paBHbIM MpaBoli YacTu B ycnosusix (U.3) u (M1.4), koaddmumneHT

npuHMmaeTca pasHbIM 1,0, @ Ana ocobbix cryyaes, TPEOYOLMX OMNbITHOrO
060CHOBaHWS - N0 AAHHLIM MPSIMbIX 9KCMNEPUMEHTasbHbIX MCCIEQ0BaHMIA.
(N3meHeHHast pepakumsi, Mam. N 2).

MpunoxeHune K (cnpaBoyHoe). YueTt
KOCBEHHOro apMUpoOBaHuUs Npu pacyerte
BHELLEHTPEHHO CXaTbIX 3/IEMEHTOB Ha OCHOBE
HenMHenHon aedpopmMaLMOHHON Moaenu

Mpunoxenne K
(cnpaBoyHoe)

K.1 PacyeT BHeLEHTPEeHHO CXaTbIX CTEPXHEBbLIX 3IEMEHTOB U3 TSXENoro unm
MEnKO3epHUCTOro 6eTOHa C KOCBEHHbIM apMMPOBaHWEM Ha OCHOBE HEMWUHENHON
nedopMaLMoHHOM MoAernv criegyeT NPoM3BOAUTL cornacHo ykasanwi 8.1.20-8.1.30
M AONONHUTENbHbIX YkadaHun K.2-K.4.

K.2 YKecTKOCTHblEe XapaKTepuUCTUKu (, -1,2, 3) B ypaBHeHusx (8.39)-
(8.41) pna onpepeneHuss fedopmauuii 6etoHa M apmaTypbl B HOpMaribHOM
CEYEHUM 3MEMEHTOB C KOCBEHHbIM apMUpOBaHUEM CriedyeT onpefensTb Mo

copmynam:

7 (K1)

; (K2)
; (K.3)
; (K4)
; (K5)
, (K.6)
roe: s s - Nrowaab, KOOPAMHaTbl LieHTpa TSHKECTU -0 CXaToro

y4acTka 6eToHa C KOCBEHHbIM apMuypoBaHMeM W HanpshxeHne Ha YpoOBHe ero
LEeHTpa TAXeCTHn,

- KO3(hdMUMEHT ynpyrocTn BeToHa C KOCBEHHbIM apMMPOBAaHWEM  -TO
y4acTka; ocTarnbHble 0603Ha4YeHus - cm. 8.1.23.

[Honyckaetcs B dhopmynax (K.1)-(K.6) npuHumats 0.
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K.3 3Hauenuss koadpdmumeHTa crnegyeT onpegendatb MNo AuarpaMmve
necopmypoBaHns 6eToHa ¢ KOCBEHHBIM apMUPOBAHNEM MPY OCEBOM CXaTuK.
Mpy MCnonb3oBaHWM ABYXIMHENHbLIX UMM TPEXIMHENHbIX AnarpaMM 3HaYeHus

koapmumeHTa crnefyeT onpeaensTb, Ucnonb3yst 3asucumocTtu (6.5)-(6.9), B
KOTOpbIX BMECTO XapaKTepucTuk GeToHa n criefyeT MCronb3oBaTb
XapaKTePUCTUKK GETOHa C KOCBEHHBIM apMUPOBaHUEM , ]
(K.7)
(K.8)
) (K.9)
roe - pac4eTHOE COMNpOTHBIIEHNE apMaTypbl CETOK KOCBEHHOTO apMUPOBaHUST;
, (K.10)
3gecb , - YUCIIO CTEPXHEW, NNowaab NMOMNEPEYHOro CeYeHus U ArvHa

CETKMN COOTBETCTBEHHO (I'IO ocamM KpaﬁHI/IX CTep)KHel7l) B O4HOM HanpaBlieHUU;

, f - TO Xe, B APyromM HanpasneHuu,

(K1)
(K.12)

" - B MMa.

K4 Tlpu wvcnomnb3oBaHUM KPUBOIMHEMHbIX —AuarpaMm  AedopMyUpoBaHuUst
3HaYeHUs  KoadhmLmeHTa criepyeT onpeensTb, MCMOMb3ysi 3aBUCUMOCTU
(K.2)-(K.8), B KOTOpbIX BMECTO XapakTepucTuk 6eToHa " crnenyet
MCMNOMNb30BaTh XapaKTepUCTUKM GeToHa C KOCBEHHbIM apMMpOBaHWEM ]

, @ 3HavyeHWe napameTpa AnNA BOCXOAsILLEe BETBU AmarpaMmbl OCEBOro
cxatns 6GeToHa crefyeT NPUHMMATL PaBHbIM 3HAYEHWIO, BBIYMCIEHHOMY MO
copmyne

(K.13)

MpunoxeHune J1 (pekomeHayemoe). Pacuer
KOHCTPYKLUUA C KOMMNO3UTHOM NOSIMMEPHOMN

apmarypou

MpunoxeHue JT*
(pekomeHayemoe)

1.1 O6wue nonoxeHus

J1.1.1 PekomeHgauumm no pacyeTy pacnpoCTPaHAOTCA Ha KOHCTPYKLWM,
apMMpoBaHHbIe KOMMNO3UTHON NONMMEPHOI apmaTypoii (aanee - AKT).

J1.1.2  AKI pekomeHOyeTCsi NPUMEHATb AN apMUPOBaHWS  KOHCTPYKLWRA,
3KCNMyaTUpyeMmbIX B YCIIOBUSX arpeCCUBHOTO BO3AENCTBUSA OKPYXatoLLe cpeabl.

[Ina  apMMpoBaHWA KOHCTPYKLMA criegyeT MNpUMEHATb COOTBETCTBYIOLLYIO
TpeboaHusam FTOCT 31938 AKI1 cneayowwmx BUAOB;

- cTeknokomnoanTHyto (ACK);

- 6asanbTokoMNo3nTHY0 (ABK);

- yrnekomnosutHyto (AYK);

- apaMugokoMnosnTHyo (AAK);

- koOMBUHMpoBaHHyto (AKK).

Bug AKI cneayeT BblGupaTb C y4€TOM YCIIOBWIA SKCMIyaTaLlunm KOHCTPYKLIWA,
XapakTepa VX Harpy>eHus 1 SKOHOMUYECKWX nokKasaTenen.

.2 HopmamBHble W pacyeTHble XapaKTepPUCTUKU KOMMO3UTHOWN
nonvumMe pHoi apmaTypbl

J1.2.1 HopmaTuBHOE 3Ha4YeHWe COMPOTUBINEHNS PACTSKEHWIO 1 3HayeHue
Moayna  ynpyroctu AKIM onpegensaior ¢ obecnevenHocTbio 0,95 no

pesynbTatam ucnbiTaHuii o6pa3uyos B cootBeTcTBUM ¢ FTOCT 31938.

BykBeHHble 0603Ha4YeHUsi C MHOEKCOM " " OTHOCSITCS K XapaKTepucTukam u
napameTpam KOHCTpyKumn ¢ AKT1.
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J1.2.2 PacuyeTHoe 3Ha4yeHne COMNpPOTUBIIEHUS] PACTSKEHUIO AKTI onpegensitoT
no chopmyne

, (n.1)

rae - KO3(OdMUMEHT HaAeXHOCTU MO MaTepuany, NPMHUMaeMbl Npu pacyete
no npegernbHbIM COCTOSIHUAM BTOPOW rpynnbl paBHeiM 1,0, a npu pacuyete no
npeaernbHLIM COCTOSIHUSIM NEPBOWA rpynmbl - paBHbIM 1,5;

- KO3(PMLNEHT, Yy4YNTBIBAIOWMIA YCIOBUSI SKCMyaTaunm KOHCTPYKLMWA C
AKT, npuHrmaemblin no Tabnmue J1.1.

Ta6nmua J1.1
Ycnosus 5 akcnnyatauun Bug AKT
KOHCTPYKLUiA
ACK ABK AYK AAK AKK
Bo BHYTpEeHHMX NoMeLLeHNAX 0,8 0,9 1,0 0,9 0,9
Ha oTkpblTOM BO3ayxe 0,7 0,8 1,0 0,8 0,8

J1.2.3 MNpn pacyeTe KOHCTPYKUMIA MO nNpeaeribHbIM COCTOSHUSIM MEePBON rpynnbl
Ha [eicTBME TOMbKO MOCTOSIHHBIX W ANMUTENbHBIX HArpy3ok pacyeTHoe 3HadeHue
conpoTtumeneHns pacTsbkeHuto AKIN crnegyet onpeaensite no dopmyne

, (n.2)

roe - KO3(PMUMEHT CHWXKEHWS conpoTuBrieHns pacTtsbkeHnto AKIT npu
ONMTENbHOM OENCTBUM Harpy3ku, MPUHUMaeMblin no Tabnvue J1.2.

Tabnmua J1.2
Bua Harpyskmn Bua AKT
ACK ABK AYK AAK AKK
KpaTtkoBpemeHHas 1 1 1 1 1
[OnuTtenbHas 0,3 0,4 0,6 0,4 0,4

J1.2.4 PacyeTHOe 3HayeHve npeaernbHbIX OTHOCUTEmNbHbIX Aedopmaumn AKII

cnefyet Bbl4YUCATL MO d.)opmyne

(n.3)

J1.2.5 PacueTtHoe 3HaueHue conpotuBrieHns AKI cxaTtuio cnegyet NpyvHUMAaTh
paBHbIM HyITHO.

J1.2.6 PacueTHoe 3HayeHue conpotmBneHns AKI pacTspkeHuo npu pacyete
NPOYHOCTU CEYEHMNI, HAKITOHHBIX K MPOAOIbHOM OCY 3NEMEHTA, ONPeAEnsItoT:

- Npu pagmyce 3armba XOMyTOB He MeHee 6

, (.4)

- Npu paguyce 3arnba XoMyToB MeHee 6 - Mo AaHHbIM npoussoanTens AKTT,
HO He 6ornee 3HayeHusl, BblumcieHHoro no dopmyrne (J1.4).

Bo Bcex cnyyasx pacyeTHoe 3HaveHue conpoTuenennst AKIN pacTsikeHuo
crnepyeT npuHumatb He 6onee 300 MMa.

J1.2.7 PacyeTHble pauarpammbl  gecopmumpoBaHus  (cocTosHust)  AKT,
yCTaHaBnvBaloLpe CBSi3b  MeXOy  HanpskeHUssMM U OTHOCUTENbHBIMU
AedopMaLmsmMm Npu pacTskeHUW, creayeT NPUHAMATL NMHENHBIMU.



1.3 KoHcTpykuun 6e3 npeaBapUTENbLHOrO HAaNpsiKeHUA KOMMO3UTHOWN
nonMMe pHoW apMaTypbl
PacuyeT KOHCTPYKLMIA NO NpeAesibHbIM COCTOSHUAM NepBOM rpynnbI

J1.3.1 Pacuyer KoHCTpykumn 6e3 npegBapuTenbHoro HanpsbkeHust AKI no
npeaenbHbIM COCTOSHUSM NEePBOW MPYNMbl BbINOMHSIOT Mo pasaeny 8.1, npu aTom B
pacyeTHble hopMyrbl BMECTO 3HAYEHWI XapaKTEPUCTUK U NapameTpoB CTarbHO
apmaTtypbl  MOACTABMAOT  3HAYEHUS] COOTBETCTBYIOLWMX XapakTepuCTVK 1
napameTtpoB AKIl, NpuvHMMaOT 3Ha4yeHve NMowaan CeYeHWs PacrofioXeHHOW B

cxarov 3oHe AKT1 0 v yuutbiBatoT ykasaHus J1.3.2-J1.3.3.

J1.3.2 Mpu pacyete NO MPOYHOCTM HOPMasibHbIX CeYeHU UK3rmbaembix,
BHELIEHTPEHHO CXaTbIX, LLEHTPanbHO Y BHELLEHTPEHHO PacTsHYThIX KOHCTPYKLWIA MO
npeaenbHbIM YCUnvsim:

- 3Ha4yeHne FpaHVIHHOVI OTHOCUTENBHOM BbICOTbI CaTOW 30HbI , PN KOTOpPOM
npefgeribHoe COCTOsAHWEe KOHCTPYKL UK HacTynaeT O4HOBPEMEHHO C AOCTUXEHMEM B

pactaHyTon AKIl HanpsbkeHus, paBHOTO pacyeTHOMY COMPOTUBIIEHUIO ,
onpeaensioT no dopmyne

, (n.5)

rae - XapaKTepucTuKa CXaTol 30Hbl 6eToHa, NpuHMMaemasi Afsl TSHKenoro
6eToHa knaccoB o B60 BkniouutensHo pasHou 0,8, a onst Tskeroro GeToHa
knaccoB B70-B100 u Ans mMenko3epHUCTOro, Nerkoro u siyenctoro GEeToHoB -
paBHoi 0,7;

- NpefernbHoe 3HavyeHne oTHocUTenbHOM AedopMaum yanuHeHns AKT,
Bbluuncnsemoe no copmyne (11.3);

- OTHOCUTENbHble Aedopmauim cxatoro 6eToHa, npuHUMaemble no
yKkasaHusm 6.1.20.

- npu 3HaYeHVe BbICOTbl CXaTON 30HbI CeYeHUst npu onpeaeneHnn

npegencHoOro  M3mMbarLero  MOMeHTa AN U3MMBGaeMbIX  KOHCTPYKLMI
NPSIMOYTOMNLHOTO CEYEHUs! BEIMUCTIAIOT MO hopMyre:

, (n.6)

roe

- nrnowaab ceyeHns AKI, pacnonoXxeHHOWM B PaCTSAHYTON 30HE CEYEHMS.
PacueT no npoyHoCcTW n3rbaembix KOHCTPYKLIWIA TaBPOBOrO U [iBYTaBPOBOrO

CeYeHUN C TMOMKOW B CXaTol 30He npu NpoV3BOAAT Ha OCHOBE
nedopmaLMoHHon mogernv no ykaszanuam 8.1.20-8.1.30 ¢ yyetom J1.3.3.

J1.3.3 Mpu pacyeTe NO MPOYHOCTU HOPMAsbHbIX CEYEHWN KOHCTPYKLWUA Ha
ocHoBe edopMaLMOHHOW Moaenu:

- B pacyeTHbIX 3aBNCUMOCTSIX NPUHUMaIOT Owun 1
- pacyeT Mo MPOYHOCTM MPOM3BOAAT U3 ycrnosusa (8.37) U AOMNONHUTENbHOMO
YCIoBYS:

, (n.7)

rae - OTHocWTenbHas Aedopmauus Hanbonee pacTaHyToro ctepxHs AKIM B
HOpMarbHOM CeYEeHUN KOHCTPYKLUM OT AENCTBUS BHELLHEW Harpysku;

- NpefernbHoe 3HavyeHne oTHocUTenbHOM AedopMaLiv yanuHeHns AKT,
Bbluuncnsemoe no copmyne (J1.3).
PacueT KOHCTPYKLMI NO NnpeAesibHbIM COCTOSIHUSIM BTOPOU rpynnbl

J1.3.4 PacyeT KOHCTPYKUMWA MO npedenbHbiIM COCTOSHUSIM BTOPOW rpynnbl,
BKITHOYaIOLLWMIA pacyeTbl No 06pa3oBaHmio, PacKpbITUIO TPELLMH 1 Mo AedopMauysm,
npoBoAST No pasaeny 8.2, Npu 3TOM B pacyeTHblE 3aBUCMMOCTV BMECTO 3HaYEHWIA
XapaKTepucTMK W napameTpoB CTanbHOW apmaTtypbl MOACTABMSIOT 3HAYEHUs!
COOTBETCTBYIOLLMX XapakTepucTuk u napametpoB AKIl, npuHMMalOT 3HayveHue

nrowaan CeveHus pacnorioxeHHo B cxarton 3oHe AKI 0 n yuuTbiBaOT
ykasaHus J1.3.5, J1.3.6.

J1.3.5 MNpn pacyeTe NO PackpbITUIO TPELWH 3HaYeHue B ycrnosuu (8.118)
npuHMMatoT He Boree:

0,7 MM - npy HENpPOJOMKMTENbHOM PaCKPbITUM TPEeWyH B HOPMasbHbIX
YCINOBUSIX 3KCMyaTaLum KOHCTPYKLUIA (3KCMnyaTaumsi B 3aKpbITbIX MOMELLEHUSX);

0,5 MM - Npu NPOAOIKUTENBHOM PacKpbITUM TPEWWH, a Takxke npu
HenpoAOIKATENBEHOM PACcKPbITUM TPELLMH NPY 3KCNITyaTauun KOHCTPYKLWIA B cpeae
C NOBbILLEHHOW BNAXHOCTLIO (3KCNMyaTaLus Ha OTKPLITOM BO3AYXE UNK B IPyHTE) 1
B arpeccuBHON cpeae.



J1.3.6 Tpn pacyeTe WMPWHbI PacKpbITUS HOPMarbHbLIX TPewwH B dopmyne

(8.128) 3HaueHve koachdmumneHTa  , yduTbiBatoWero npodmnb npogonsHon AKIT,
NPVHUMAIOT PaBHbIM:

0,7 - Ans apmaTypbl Nepuoau4ECKOro Npotmns;

1,2 - oS rmagkov apmatypebl.

J1.4 KoHcTpykuum ¢ npeaBaputenbHO HanpsixxeHHon AKIM

J1.4.1 PacyeT KOHCTPyKLMA C nNpeaBapuTensHO HanpsbkeHHon AKIT BbINOMHSIOT
no pasgeny 9, npu 3ToM B POPMynbl BMECTO 3HAYEHUA XapakTepucTuK W
napameTpoB CTanbHOW apmaTypbl MOACTaBMAT 3HA4YEeHUs COOTBETCTBYHOLLMX

xapaktepucTuk 1 napametpos AKI1, B pacyeTHbIx dopmyrnax npuHMMaoT Own
Y4UTbIBAIOT yKasaHus 11.4.2-J1.4.12.

11.4.2 MNpepBapuTenbHble HanpsixxeHns AKTT npuHMMatoT He Bornee:

-0,5 - onsa AAK;

-0,65 - ansa AYK;

-0,45 - ana ACK n ABK.

J1.43 TloTepn oT penakcauun HanpsbkeHwin  AKIl onpeaensloT no
copmynam:

ona ACK, ABK n AAK:

) (1.8)
ons AYK:
(n.9)
B copmynax (11.8) u (J1.9) 3HaueHne npyHMMatoT 6e3 y4eTa noTepb.

Mpn Hammumm Goree TOYHbIX AaHHbIX O pernakcauum AKI gonyckaetcs
NPUHMMaTb UHblE 3HAYEeHUst NOTEPb OT penakcauum.

Ons AKK 3HaveHus 7] NPUHUMAIOT NO AaHHBLIM U3rOTOBUTENS.

J1.4.4 MakcumarnbHoe 3Ha4eHve TemnepaTypbl Npyu NponapyMBaHUM KOHCTPYKLUN
He [OIPKHO MpeBblaTb 3HAYeHWst TemnepaTypbl CTEKMOBaHMS MNOMMMEPHO
matpuubl AK.

J1.4.5 MNpepBapuTenbHble HAaNpsikeHWs B 6eToHe He [OMmMKHbl NPeBbILLaTh:

- 06 - Npu nepegave ycwunus NpeaBapuTenbHOrO  obxaTtus ,
OMpPeAENsIeMoro C Y4eTOM NepPBbIX NOTEPb;

- 045 - B 3KCNMyaTauWoHHOW cTagwu npu OEUCTBUM  yCUnus

npeaBapuTensHOro obxaTus , ONpefensieMoro ¢ y4eToM MONHbIX MoTepb, U
HOPMaTUBHOMN ANMTESbHOM Harpy3Ku;

- 06 - B 3KCNnyaTauMOHHOW CcTagwu npu  OeWCTBUM  yCUNnS

npeaBapuTensHoro obxaTus , OMpefernsieMoro C Y4eToM MOMHbIX MOTepb, U
NOJHOW HOPMATUBHOWN Harpy3Kku.

N.4.6 QnvHy 30HBI Nepefauv NpefBapuTENbHOrO HanpsxkeHWst Ha GeToH Ans
AKI 6e3 fononHUTENbHbIX aHKEPYIOLLWX YCTPOMUCTB OnpeaensitoT no copmyre

, (n.10)

e - NpefBapuTensHoe HanpshkeHue B Hanpsiraemoii AKIM ¢ y4eToM nepBbIx
noTepsb;

- CconpoTuBrieHMe cuenneHust Hanpsiraemoir AKIN ¢ 6eToHom,
COOTBETCTBYIOLLEE NepegaToyHoNn npovHocTy 6eToHa u onpegensemoe no J1.5.6.

J1.4.7 PacyeT no npoYHOCTW HOPMaribHbIX CEYEHU NO NpeaenbHbIM YCUnusam
npoBogsaT no 9.2 ¢ yuvetom J1.3.1-11.3.3, J1.4.8-11.4.10. MNpn aTom B dhopmynax

0603HayeHus nroLiaaen ceveHus crnenyeT OTHOCUTb Kak K HanpsiraeMoin, Tak u
K HeHanpsiraemou AKTT.

J1.4.8 3HaueHusi oTHocuTenbHoM Aecopmauum AKTT, pacnonoxeHHon B
pPacTSHYTON 30HE MpW BbIYUCTIEHWUN 3HAYEHUSI TPAHWYHOW BbICOTbI CXaTOW 30HbI

6eToHa onpeaenstoT rno copmyne

, (n.11)
roe - npeaBapuTenbHoe HanpsbkeHne B AKIl ¢ yd4eTom BCex MOTepb,
NPUHUMAaeMOe NMpy 3HaYeHNN kKoadpdmLMeHTa 0,9.

11.4.9 Mpwn pacyeTe aneMeHTa B CTaauM NpeaBapuTenbHOro obxatusi ycurve B
Hanpsiraemoit AKIM BBOAST B pacyeT Kak BHELLHAA NpodonbHasa cuna, pasHas



, (n.12)

roe - nnowiaab ceveHns Hanpsraemown AKTT;
- npeaBapuTEnbHble HaMpsiKeHWs C  y4eTOM NepBbiX NOTEpb W

koadpuLmeHTa 1,1.

J1.4.10 PacyeT no nNpoYHOCTM HOPMarnbHbIX CEYEHWN Ha OCHOBE HENMHENHOW
nedopmaLlnoHHor Mogernv nposoaaT no 9.2.13-9.2.15 ¢ yuetom J1.3.3.

PacueT npeaBaputenbHO HanpsXXeHHbIX KOHCTPYKLUUWA NO npeAenbHbIM
COCTOSIHUSIM BTOPOW rpynnbl

J1.4.11 PacueT npeaBapuTenbHO HanpspkeHHbIX KOHCTPYKLMIA MO npedenbHbIM
COCTOSIHVSIM BTOPOWA MpynMbl, BKIOYAKOLLMIA pacyeTbl Mo 06pasoBaHuUto, packpbIiTUIO
TpewyH u no aedopmaumsam, nposoasT no 9.3 u ¢ yyetom J1.3.9, npn atom B
pacyeTHble opMynbl BMECTO 3HAYEHUN XapaKTepUCTUK U napaMeTpoB CTanbHON
apMaTypbl  MOACTaBMSAT  3HAYEHUs COOTBETCTBYIOLLMX  XapaKTEPUCTUK WU

napametpos AKI1 u npuHumatoT 0.

J1.5 KoHcTpykMBHBbIE TpeboBaHusA
TpebosaHusi K 2e0MEMPUYECKUM pasmepam

J1.5.1 F'eomeTpuyeckne paamepbl KOHCTPYKLWA ¢ AKI AOmkHBI COOTBETCTBOBATL
TpeboBaHuam 10.2.
TpebosaHusi K apMupo8aHUIo

11.5.2 ApmuposaHune koHcTpykuuin AKIM gormkHO cooTBeTCTBOBaThL TpeboBaHUAM
10.3 n yuntbIBaTh pekomeHpauum J1.5.3-J1.5.7.

J1.5.3 MuHumarnbHble 3HayveHus TonuwHel crnosi 6etoHa go AKI npuHumaroT
paBHbIMM:

25 Mm - npu sKkcnnyarauuu KOHCprKLlMVI B 3aKPbITbIX NMOMELLEHUAX;

35 MM - Npu 3KCNyaTauum KOHCTPYKLIMIA Ha OTKPLITOM BO3AyXe U B rpyHTe (Mpu
OTCYTCTBUM AOMOMHUTENbHbBIX 3ALLMTHBIX MEPONPUATUNR).
Bo Bcex criyyasix TOMWMHY 3almMTHOrO crnos 6eToHa crnedyeT NpUHUMaTh He
meHee anameTtpa AKT.

J1.5.4 KoadbdmumeHT apmupoBaHua npoponbHow pactaHyTon AKT] , %,
crepyeT NpyHUMaTb He MeHee, YeM:

0,13% - B u3rMbaemblX, BHELLEHTPEHHO pPaCTAHYTbIX JreMeHTax W
BHELIEHTPEHHO CXaTbIX 3fieMeHTax npu rmMbKocTu 17 (Ans NpsMOYrosibHbIX
ceyeHuin 5);

0,33% - BO BHELEHTPEHHO CXaTblX 3rieMeHTax npu rMbkocTu 87 (mns
NPSMOYTOfbHbIX CEYEHIA 25);

ana NPOMEXYTOYHbIX 3Ha4YeHun mbkocTn 3NeMeHToB  3Ha4veHue
onpenendarT No MHTepnonauun.

J1.5.5 B NMHEeHbIX KOHCTPYKLMAX U NAUTax C BbICOTOW MOMNEPEYHOro CEYEHUsI

150 MM Haubonbluee paccTosiHue Mexay OCAMU CTepxHeln npopornbHon AKM
[OormkHbl 6bITh He 6Gonee 1,5 1 300 mm.

J1.5.6 BasoBylo (OCHOBHYIO) OJIMHY aHKEPOBKW, HEOBXOAMMYIO Ans nepedayuv

ycuma B AKIT ¢ MOMHbIM pacyeTHbIM 3HaYeHUeM COMpPOTMBREHUS Ha 6eToH,
onpeaensioT no dopmyne

: (1.13)

me 3HaveHue BbluMCnsAT no cdopmyre (10.2), npuHUMasa B Hel 3HaveHust

K03(hULIMEHTOB paBHbIMM 1,5mn 1.
Ons AKI nepuognyeckoro npodwns, ¢ rokasatensmy cuenneHnss ¢ 6eToHom

HEe HWXe, YeM y CTarbHOW apMaTypbl, 3HaYeHne KoaddmumeHTa aonyckaetcs
NpUHMMaTb B COOTBETCTBMM C NpuBeaeHHbIM B 10.3.24 Ans cTanbHOM apmaTypbl.

J1.5.7 Tpebyemyto pacueTHyto AnvHy aHkeposku AKI onpegensitoT no dopmyrne

, (N1.14)

roe - 6asoBas AnvHa aHkepoBKkW, onpeaensiemast no dopmyne (J1.13);
- nrowaab nonepeyHoro cevenusi AKI, Tpebyemasi no pacyeTy;

- nrowaab nonepe4vHoro ceverunst AKI dakTu4eckn ycTaHOBMNEHHas.

MpunoxeHne M (pekomeHgyemoe).
Tpe6oBaHuMA K NpaBunamM NPoOeKTUPOBaHUSA U



KOHCTPYMPOBaHUA Xene3o6eTOHHbIX
KOHCTPYKLUNA C MEXaHUYECKUMMU
coeAVUHEHMAMU apMaTypbl

Mpunoxenne M

(pekomeHayemoe)

M.1 O6wme nonoxeHusa

M.1.1 B HacTosiLLeM NPUIoXeHUM NpeacTaBrieHbl TPeboBaHUA K U3rOTOBIEHUIO,
NPOEKTUPOBAHMIO U KOHCTPYUPOBAHMIO MEXaHUYECKMX COEAMHEHWI HEHanpsiraeMon
apmaTtypbl AnameTpoM 10-40 MM xene3o0eTOHHbIX KOHCTPYKLIWA.

M.1.2 MexaHnyeckme coeavHeHUs apmaTypbl PEKOMEHAYeTCH NPUMEHATb
B3aMeH CBapHbIX COEAVHEHUI U COEAUHEHUI BHAXIIECT GE3 CBapKM.

[ns  MexaHW4ecKux CoeMHEHUN apmaTtypbl HeoBGXoAWMO  NPUMEHSITb
coefIMHeHUs crneaytoLmxX BULOB:

- ONPEeCcCOBaHHbIE;

- pe3bboBble (C Hape3aHHOW MNW HakaTaHHOW LUMMHAPUYECKOW Y KOHUYECKOWN
pe3bbon);

- KOMBVHVPOBaHHBbIE;

- GonToBblE;

- LLaHroBble.

Bua MexaHW4eCcKoro CoeIMHEHUS U TUN COEAMHUTENbHBIX MydT (CTaHAapTHbIE,
nepexofHble, MO3NLMOHHbIE, GonToBblE) CriedyeT HasHadyaTb C  y4eToM
KCNMyaTaumn KOHCTPYKLMW, XapaKTepa Harpy3ok, TeXHOMoru npov3BOACTBa
apmaTypHbIX paboT U TEXHUKO-3KOHOMUYECKUX NoKasaTernen.

CBOpKY MEXaHUYECKUX COEAMHEHW criefyeT BbIMOMHSATL B COOTBETCTBUM C
MHCTPYKLMSIMU NPOU3BOAUTENS UINN PEMaMEHTOM.

O6nacTb NpPYMEHeHUs MeXaHWYEeCKUX COEAWHEHWA apMaTypbl MO Pac4eTHON
oTpuuaTensHOM TemnepaType NpuHUMatoT He Huxke MuHyc 70°C; ans pe3bboBbix
COEAVHEHUIA C Hape3aHHOW Ha KOHLaxX apMaTypHbIX CTepxHel pe3bboii obnacTb
NpUMeHeHWs1 orpaHuyeHa muHyc 60°C.

M.2 HopmaTMBHble XapakTEpUCTMKM  MeXaHUYECKMX CoeAUHEHUN
apmartypbl

Mpn ucnonb3oBaHMM ANt CTLIKOBKM apMaTypbl MeXaHU4ECKWX COEAUHEHWI
HOPMaTUBHOE 3HaYeHVe MPOYHOCTU (BPEMEHHOTO COMPOTVBIIEHNSI) MPUHUMAEMOro
MEXaHU4ECKOro COEAUHEHUS JOMKHO ObiTb HE MeHee HOPMAaTMBHOMO 3HaYeHus
NPOYHOCTH (BPEMEHHOTO COMPOTMBIIEHNS) COeAMHSAEMOI apMaTypbl. MPOYHOCTHbIE
1 pedopmaLnoHHble  XapaKTePUCTVKN  MEXaHU4ECKOro COEeAMHEHUSt  [OMDKHbI
cooTBeTCcTBOBaTh TpeboBaHusM Tabnmubl M.1.

Tabmmuya M.1

PaspbiBHoe ycurie [OedopmaTMBHOCTb npu PasHomepHoe

oTHOCUTENbHOE
, KH, He meHee pacTsikeHMn , MM,  He
6ornee YONMHEHVe apMaTypbl
nocre paspylLeHust
COeAVHEHUS, %, He
MeHee
0,1 2

- HOMUHarnbHaa nnowaab nonepe4yHoro cevyeHnsa coeguHsiemMon apmMaTtypbl

no HOPMaTtuUBHbIM [OOKYMEHTaM Ha ee nNpou3BOACTBO; - 6paKOBOHHOG
3Ha4YeHne BpeMeHHOoro COonpoTuBIeHna coeguHsaemon apmMaTtypbl no
HOPMaTUBHbLIM AOKYMEHTaM Ha ee Npon3BOACTBO.

3a pedopMaTUBHOCTb COEAMHEHWUS MPUHUMALOT 3HAYeHWe nnacTU4ecKown
Aedopmauum cTbika npy HanpsbxeHnn B apmatype, pasHom 0,6 (0,6 ), rae

( ) - GpakoBO4YHOE 3Ha4YeHue (M3NYECKOro WIM YCIIOBHOrO npeaena
TEKy4ecTn apmaTypbl N0 HOPMATUBHBIM [JOKYMEHTaM Ha e NPOU3BOACTBO.

3a paBHOMEPHOE OTHOCUTENTbHOE YyANMHEeHWEe COeAUNHEHHbLIX apMaTypHbIX
CTepXHeW Mocrne MCNbITaHNA COeAMHEHUS Ha pacTshkeHue npuHUMmatoT

HanbonblUee 13 3HAYEHUI  , ONPEAENIEHHbIX HA KaXKOOM U3 CTEPXHEN.



M.3 PacuyeT kene3o06GeTOHHbLIX KOHCTPYKUMA C MeXaHU4eCcKMMMU
coeAMHEHUsIMU apmatypbl MO NpeAefibHbIM COCTOSIHUAM NepBON U BTOpOM
rpynn

PacyeT ene3o0eTOHHbIX KOHCTPYKLMA C MEXaHWYECKUMU COeOMHEHVSIMU
apMaTypbl MO NpeferbHbLIM COCTOSIHUAM MEPBO U BTOPOM PyMn BbIMOMHSIOT MO

ykaszaHusaM nyHkta 8.1 n 8.2, mpy 39TOM HOpMaTUBHbIE M pacyeTHble

COMPOTUBIIEHUS, MOAYMb  YNPYrocT , KO3hMUMEHTbI YCrioBuiA  paBoThl
apMaTypbl C MEXaHW4YECKUMM COEAVHEHWSIMWA MPUHAMAIOT TakMMW ke, Kak Afs
LienbIX CTEPXHEN apMaTypbl COOTBETCTBYIOLLETO Kracca B COOTBETCTBUM € 6.2, co
CreayoLLmM AOMNONHEHVEM:

- MU pacyeTe CEeYEHUil, B KOTOPLIX pacrnonaralTcst peabboBble MexaHudeckme
COEOMHEHUSI apMaTypbl, PaCYETHble 3HAYEHUSI COMPOTUBIIEHUSI PACTSHKEHUIO A11S

npefernbHbIX  COCTOSHUIA — BTOPOW  Fpynnbl HeoGXoauMo MpuUHUMAaTbL C

NOHMXAIOLLMM  KOI(PAMUMEHTOM (TOMNbKO ANA CTbIKyeMOoi apmaTypbl) 0,95,
YYUTBIBAIOLLMM MOAATIMBOCTb COEAUHEHUS.

M.4 KoHCcTpykMBHbIE TpeboBaHUA
TpebosaHusi K Mamepuary u paamepam coeOUHUMEsbHbIX Mychm

M.4.1 Mydptbl Ans pe3b60oBbIX COEANHEHWIA U3rOTOBMAIOT U3 cTanu Mapku 40, 45,
45X, 45I'2 n aHanoroB no NOCT 1050. MydTbl Ans OnNpeccoBaHHbIX COEANHEHWIA
M3roToBnsaoT 13 ctanm mapok 10, 15 1 20 no FOCT 1050 n C12 wrm Ct3 no FOCT
380.

M4.2 TeomeTpuuyeckne pasmepbl COEOUHUTENbHbIX MyT Ha3HavalT U3
YCrOBWSI  PaBHOMPOYHOCTM MO 3HAYEHWIO  HOPMATMBHOTO  BPEMEHHOro

COMPOTMBIIEHUST PACTSHKEHUIO COeAVHSIEMOW apmaTypbl n MydTbl , npun
3TOM OCHOBHblE FEOMETPUYECKME pa3Mepbl COeAUHWUTESNbHbIX MydT creayet
npuHMmatb no Tabmmue M.2. [lonyckaeTcs no pesynsTaTam OfbITHbIX UCMbITaHWN
YTOYHSITb pa3Mepbl COeAMHUTENbHBLIX MydT, KOTOpble AOMKHbI ObiTb yKa3aHbl B
TEXHWYECKMX YCIIOBUSIX KOHKPETHbBIX NpOM3BOAUTENEN.

Tabnumuya M.2
Tun coeguHeHus leomeTpuyeckune pasmepbl Mydr, [AnmHa  pe3bbbl
MM, He MeHee Ha KOHLLax
apmaTypHbIX
CTEepXHEN, MM, He
MeHee
OrnmHa HapyxHbiv
avameTp
CoeanHennsi c 25 1,6
LMIMHAPUYECKON
HakaTaHHoOW pe3bboi
CoeanHennsi c 23 15
LMIMHAPUYECKON
Hape3aHHoW pe3bboii
CoeanHennst c 33 1,4 1,4
KOHWYeckol pe3bbon
OnpeccoBaHHble 8 1,7 4

coeVHEeHUs

M.4.3 MapameTpbl pe3bbbl pe3b6oBbIX COeAVHEHWUI [OMMKHbI COOTBETCTBOBATL
TpeboBaHuam FOCT 24705, gonyckaeTcsi NpMMeHeHWe pe3bObl HecTaHAapTHOro
pa3mepa npu yCroBUM COOTBETCTBUSI MEXaHUYECKOro CoefuHeHus TpebGoBaHWsIM
Tabrmubl M.1.

M4.4 PacyeT coeguHUTENbHLIX MydT OMPECCOBaHHbIX MEeXaHU4eCKnX
COEAVHEHWA B 3aBUCMMOCTM OT crnocoba OnpeccoBkU cregyeT BbIMOMHATH C
Y4YETOM MOMNOXEHNN NpunoxeHns H.

TpebosaHusi K 2e0MempuYECKUM pasmepam xene306emoHHbIX KOHCMPYKyuUl ¢
MexaHU4YeCKUMU COeOUHEHUsIMU apMamypb!

M4.5 TeomeTpudeckue pas3Mepbl  Xene3oOETOHHbIX  KOHCTPYKUMA  C
MexaHW4eCKUMN COeAUHEHUAMN apMaTypbl AOMKHBI 0OTBeYaTh TpeboBaHuam 10.2.
TpebosaHusi K apMUPOBaHUKO

M4.6 ApmypoBaHue kene300ETOHHbIX KOHCTPYKUWMA C  MeXaHW4ecKuMu
COEAMHEHMSIMM apMaTypbl CriefyeT BbINOMHATL B COOTBETCTBUM C TpeboBaHUSAMM
10.3 n ykazaHusmu M.4.7-M.4.10.
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M.4.7 Tpn cTblkOBaHUM apMaTypbl C MOMOLLBIO MEXaHU4YECKUX COEeAMNHEHUN
TOMLWMHA 3aLLMTHOFO CIlost OT Kpasi MydpThbl 4O rpaHN xene3obeTOHHOro anemeHTa
[orkHa OblTb HEe MeHee 3HaYeHui, ykadaHHbIx B Tabmue 10.1.

M.4.8 MexaHuyeckue coefuHEHVsI apMaTypbl B BEPTUKambHbIX Xene3o6eToHHbIX
anemMeHTax Heobxogumo pacnonaratb B 30He 1/4-1/5 BbICOTbI 3Taxa OT Bepxa
nepekpbITUS, B M3rMbaemMbix 3fieMeHTax - BHe 30Hbl MakCUMarbHbIX MOMEHTOB WUnn
OeCTBYIOLLMX MaKCUMarbHbIX YCUMWiA B apMaType.

KonnyecTBo CTbIKyemol B O4HOM CEYEHWN arieMeHTa paboueii pacTsaHyTOW nnm
cXaToii  apmaTypbl NepuoaM4ecKoro npodmnsi C  MOMOLLBHD  MeXaHU4YeCcKux
coefuHeHwd ponyckaetcs npuHumatb Ao 100% npu npoueHTe apMupoBaHus

NpoAonbHOW — apmMaTypbl 3% wn He Gonee 50% B ocTanbHbIX Cry4asx.
PacctosHua Mexay CeuYeHVusiMU CTbIKyeMOW apmaTypbl MPUHUMAIOT  PaBHbIMU
ONMHe nepenycka coeauHsieMoi apMaTypbl (HaxrecTku) (pucyHok M.1).

M4.9 MuHumanbHoe paccTosiHMe B CBETY MeXay  MeXaHW4ecKuMu
COoeaMHEHVSIMM apMaTypbl onpegenseTcs rabaputHbIMU pa3Mepamm obopyaoBaHus

ONS BbINOMHEHUS CTblka U OOIMKHO ObiTb HE MeHee 2 U He MeHee 3Ha4yeHwWi,
ykasaHHbix B 10.3.5.

PucyHok M.1 - PacnonoxeHue cTepXXHeWn, CTbIKyeMbIX BHaxXNecT U ¢
MOMOLLbI MEXaHUYECKUX COeaUHEeHUN

- OvaMeTp apMaTypHbIX CTepXHel; - [OnvMHa nepenycka (HaxrecTku)
apMaTypHbIX CTepXHeN

PucyHok M.1 - PacnonoxeHuwe CTepxHeW, CTbIKyeMblX BHax/ieCT M C MOMOLLbIO
MexaHU4eCKUX coenHeHnn

M.4.10 B kapkacax C MexaHW4eCKUMW COeAMHEHUSMW apMaTypbl nonepeyHoe
apMupoBaHve TMpUHUMAlOT TakUM e, Kak B Kapkacax 6e3 MexaHW4eckux
COefMHeHWA apmaTypbl.

Mpunoxenve M (BeegeHo aononHutensHo, Mam. N 3).

MpunoxeHune H (cnpaBo4yHoe). Pacuyer
coeAnHUTENbHbIX MY(T onpeccoBaHHbIX
MeXaHN4YeCKUX CoeaAUHEeHUN

Mpunoxenve H
(cnpaBoyHoe)

H.1 OnpeccoBaHHbIMY MEXaHUYECKMMMN COEAVHEHUSIMU apMaTypbl [ONycKaeTcs
COeaVHsATb apMaTypHblii npokaT knaccoB A400-A800 no6Goro nepvoguMyeckoro
npodouns. [lMpumeHeHne onpeccoBaHbIX COEAVHEHW AN apmaTypbl [Magkoro
npodomns He AonyckaeTcs.

H2 B kavectBe wMmaTepuana Ansa COeQUHUTENbHbIX MydT MCNonb3ylT
GecLuoBHbIe ropsvenedopMUPOBaHHbIE UMK XONOAHOAE(OPMUPOBaHHbIE TPYObI
(nolOCT 8731 B uacTu TexHudeckux Ttpebosanun nTOCT 8732 B uactu
copTaMeHTa) WM Kpyrroro ropsidekaraHoro npokara (noFOCT 535 B yvactu
TexHnyeckmx TpeGosaHuii M TOCT 2590 B uacTu coptameHTa). B kavectBe
MaTtepuana ans CoeauHUTENbHbIX MydT ncnonbaytoT ctanb mapok 10, 15 no FOCT
1050, C12 unm Ct3 no FOCT 380. [onyckaeTcs NpUMeHATb MydThbl M3 CTanm
mMapku 20 no FTOCT 1050, yuuTbiBasi CHDKEHWE pecypca 06XUMHOro 06opyaoBaHus.

H.3 OI'IpeCCOBaHHbIe coeiuHeHua [0JPKHbl COOTBETCTBOBATb Ccrieayroumm
napamMmeTpam, onpeaenarowmm nxX Npo4YHOCTb U XapakTep paspyLueHua:

H.3.1 Mrowagk NonepevHoro ceveHnsi CoeanHMTENbHOM MydTbl 4O ONPECCOBKU

Ha3Ha4yalT u3 YCnoBMA pPaABHOMPOYHOCTU MO 3HA4YEeHUI0 HOPMAaTUBHOIO
BPEMEHHOro ConpoTuUBieHNA Npu pacTsaXXeHnn coeauHsiemon apmaTtypbl U My(bTbII

, (H.1)
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roe n - HOpMaTuBHble 3Ha4YeHUsA BPEMEHHOro ConpoTuBIEeHNA
MaTtepuana CoeAnHUTENbHON MbeTbI N apMaTypHOro npokata COOTBETCTBEHHO Mo
HOpMaTMBHbIM OKYMEHTaM Ha UX Nponu3BOACTBO.

H.3.2 [donyckaeTcsi BMECTO HOPMAaTMBHbIX 3HA4YeHWM martepuana mygr
NpUHUMATB UX haKTUYECKME 3HAYEHUS, onpeaernsieMble ONnbITHBIM MyTEM.

H.3.3 [OnuHy coeguHuTenbHOM MydTbl [0 OMPEecCcOoBKM noabwvpatot 13
CreAyoLLMX YCIOBUIA:

a) Cnocob onpeccoBku. OnpeccoBka coeAuHUTENbHOM MydThbl Ha apmartype
MOXET OCYLLUECTBMSTLCS MHOTOKpaTHbIM 06xatneM MydTbl ¢ npomexyTkamy u 6e3
npomexyTkoB (pucyHok H.1). MNpy onpeccoBke C MpomexyTkamyv pekoMeHAyeTcs
NpUHMMaTL 3a30p MeXAy XMMamu oT 2 4o 5 Mm.

6) Ana obecnevenna Tpebyemoro ycurma cpesa maTepuana MydTbl Ans
onpeccoBaHbIX coeauHeHun apmaTtypbl knaccoB A400 n A500 3HaueHve obxaToit

4acTu coeanHUTENBHOW MydTbl JOMKHO BbITb HE MeHee 5 (no 2,5 C Kaxaomn

CTOPOHbI MydThl), F€ - HOMUHAmNbHBIN AMaMETpP COeAMHSIEMO apMaTypbl.

PucyHok H.1 - OnpeccoBaHHbIN CTbIK NOCTPOEYHOIO N3roTOBNEHMUSA,
npousBeAeHHbIN Ha MOGUNLHOM 060pyAO0BaHUU MHOTOKPaTHbIM
nonepeyHbIM AecopMMpoBaHUEM coeANHUTENBHON My Thbl C
npomexyTkamm (a) n 6e3 npomexyTkos (6)

PucyHok H.1 - OnpeccoBaHHbI  CTbIK  MOCTPOEYHOrO  W3rOTOBMEHUS,
npou3BeseHHbI Ha MOBUNbHOM 0GOPYAOBaHUM MHOMOKPaTHbIM  MOMNEPEYHbIM
nedopMrpoBaHMEM COEAMHUTENbHOM MydTbl C npoMexytkamu (a) u 6es
npomexyTkos (6)

H.3.4 OrvHy mydoTbl npy o6xaTum 6e3 npoMexyTkoB nogbupatoT no dopmyre

(H.2)

Mpu onpeccoBke 6e3 npoMexXyTKoB obGxaTne npoBoAsT C  HebonbLm
HaxIeCTOM MOCIEAYIOLLENO X1Ma Ha NpeabIaYLLMA.

H.3.5 OrvHy mydoTbl npy 06aTtum ¢ npomexyTkamm nogbupatoT no dopmyrne

, (H.3)

rae - YUCIo XMMOB Npecca;

- LUMpUHa OTNevaTka OfHOrO XMa Npecca, onpeaenseTca B 3aBUCMMOCTU OT
NpuMeHsieMoro 060pyA0BaHus! MO LWMPWHE paBGoyei YacTu NyaHCOHOB;
- BENUYMHA MPUHYMAEMOTO NMPOMEXYTKa MEXTY XUMaMu.
OObLLee YNCIIO XMMOB  BbIYUCIISIOT W3 YCIIOBUSI

(H4)

H.3.6 BHyTpeHHWIn AmameTp MydT OnpeccoBaHHbIX COEAMHEHU apMmaTypbl
noabupalT K3 CreayloLlero YCroBus: CyMMapHbIi 3a30p Mexay MydTon u

CTbIKyeMO  apmatypomn , OomkeH ObiTb He OGombwe 4 MM
He3aBUCUMO OT [uMameTpa CTbIKyeMOW apmatypbl, rae - BHYTPEHHUI
avavetp  Mydhbl, - (haKTU4YECKU MaKcuMarnbHbI rabapuTHbI pa3Mep

nonepeYHoro ceveHus apmaTypel no pedpam.

H.3.7 [Ons rapaHTupoBaHHOro obecnevenus TpeboBaHW MO BLIHOCIMBOCTU
pekomeHayeTCs ANsi  ONPEecCOoBaHbIX COEAMHEHWI apmaTypbl C  rapaHTuen
BbIHOCIIMBOCTU PaKTUYECKMIA 3a30p Mexay MydpTon U CTbIKyEMbIMU CTEPXHAMMU

apmMaTypbl O ONPEeCCOBKU npuHUMaTh He 6onee 2 MM He3aBUCUMO OT
OvameTpa apmaTypsbl.

H.4 3HaveHue ycurmii nonepeyHoro  AedopMUPOBAHUS UM NPOTSHKKM
NpVYHUMAOT B 3aBMCUMOCTM OT Ucnonb3yemoro o6opyaoBaHusi. OTo 3HaYeHve
OOIDKHO rapaHTupoBaTb Tpebyemoe yarmMHeHue MydTbl nocre obxatvs B
cooTBetcTBuM € 11.5.5.3.



H.5 MopgobpaHHble reomeTpuyeckue pasmepbl MydT B ob6s3aTensHOM nopsigke
[OMKHbl ObiTb NPOBEPEHbl 3KCMEPUMEHTarNbHO WCMbITAHWEM Ha pacTshkeHve
npo6HbIX 06pa3sLoB B 4OCTAaTOMHOM KOMMYECTBE, HO HEe MeHee 3 LUT. KaxablX Buaa
n Tynopasmepa. McnbiTaHHble 06pasLbl COEAUHEHWUI AOIDKHLI COOTBETCTBOBATH
TpeboBaHuaM Tabnmubl M.1. He gonyckaetcsi npu paspylleHWn onpecCoBaHHbIX
COEAMHEHWI BblAEprMBaHWe apmaTypHOro CTepxHsi U3 MydTbl. He ponyckaertcs

YMEHbLLEHWE CYMMapHOro 3HaYeHusi 06XaTol YacTn MydTbl HUXe 3HaYeHwin 4,5

H.6 Mpy nopbope TOMWMHLI CTEHKM MydT HeobGXoaMMO y4uTbIBaTb, YTO Mpu
Maron TOMumHe CTeHKM He obecnevmBaeTcsi [OCTaTO4Hasi XeCTKOCTb MydTbl
COMPOTUBIEHWIO pacnopa Nepruoanyeckoro npoduna apmaTypsl. [py 3aBbILLEHHON
TOMWMHE CTEHKN MydTbl yCUnusi o6xaTusi onpeccoBOYHOrO 060pyA0OBaHNSA MOXET
6bITb HEJOCTATOYHO AJA NPOBEAEHNS KaYeCTBEHHON ONPEeCCOBKY.

H.7 OonyckaeTca pa3Mepbl UK 3Ha4YeHUs napameTpoB MydT, NOMyYeHHbIe Npu
pacyeTe, KOpPeKTUPOBaTb MO pe3ynbTaTaM MCMbITAHWUM Ha pacTshkeHne NpobHbIX
CTbIKOB, W3rOTOBMEHHBbIX C WCMOMb30BaHMEM KOHKPETHOro obopyaoBaHus 1
COEAMHUTENBHBIX MYdT B YaCTU TOMNLWMHBI MychTbl M 06LLEN ANMHBI MydThI.

H.8 TleomeTpuyeckue pa3mepbl MydT ONPEeCCOBaHHbIX COeAWHEHWA AOnsi
apmaTypebl knacca A800 v 6ornee fomkHbl ObITb 3KCNEPUMEHTarnbHO 060CHOBaHbI C
Y4€TOM BO3MOXHOCTEN ONPEecCOBOYHOTO 060pyA0BaHMS.

H.9 PekomeHaoyemble pasmepbl Myt m3 ctamm mapkum 10 onpeccoBaHHbIX
coeavHeHun ans apmatypbl knaccoB A400, A500 1 A600 npuseaeHbl B Tabnuue
H.1.

Tabrmua H.1
Knacc Onametp [eomeTpuyeckne pasmepbl COEAUHUTENbHBLIX
CTbIKyeMO  coeauHsiemon  MydhT
apmartypbl
pmaryp apmatypbl
MM

OvHa . v, He TonumHa HapyxHbin
MeHee CTEHKW , nnametp
MM, He w2
MeHee
A400, AS00 16 8 npu 4,5 28,5
MHOroKpaTHOW
onpeccoske €
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 9 npn 6 32
MHOrOKpaTHOMN
onpeccoBke  C
NpoMeEXyTKamm
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).
Bubnuorpadus

[1] TY 14-1-5543-2006 [lpokaT TepMOMEXaHUYECKM YMPOYHEHHBIN Krnacca
Ac500C noBbILLIEHHOW XIAAOCTOMKOCTU AMS  apMUPOBaHWUS  ene300eTOHHbIX
KOHCTpPYKLWIA

[loKyMeHT B MHGPOPMaLIMOHHbIX NPoAYyKTax He coaepxuTtcs. 3a uHdopmavmen
0 AokymeHTe Bbl MoxeTe obpatutbes B CnywOy nogaepwku nonb3oBaTenien. -
MpumeyaHve nsrotoBuTens 6asbl AaHHbIX.

[2] PTM 393-94 PykoBoasilme TexHonormyeckue martepuanbl Mo cBapke U
KOHTPOMIO ~ KayecTBa COEAMHEHWA  apmaTtypbl W 3aknagHblX — Aetanen
Xene3obeTOHHbIX KOHCTPYKLIWIA

[3]1 TY 14-1-5526-2006 lMpokat apmaTypHbiit knacca A500CIT ¢ adhheKTUBHBIM
nepvoanyeckmm npodmnem

YK 624.012.3/4(083.13) OKC 91.080.40

KntoueBble crioBa: GETOHHbIE U Xerne306EeTOHHbIE KOHCTPYKLUM, pacyeTHble
3HaYeHWsl, MNPOYHOCTHble U AedopMaLMOHHbIE —XapakTepucTuku 6eToHa,
TpeboBaHus K apmaType, pacyeT MO MNPOYHOCTW, pacyeT MNo 0Opas’oBaHMo
TPELWH 1 pacyeT Mo AedopmauusiM, 3almTa KOHCTPYKLMA OT HebraronpusiTHbIX
BO3OENCTBUI

(N3meHeHHas pepakuus, M3m. N 2).

Pefakuus JOKyMeHTa C y4eTom
VU3MEHEHWI 1 JOMNONHEHWI NOAroTOBEHa
AO "Kopekc"
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