CIM63.13330.2012

CBO[ NPABUN

BETOHHbIE W  XEJIESOBETOHHbIE  KOHCTPYKUMW. OCHOBHbIE
MONOXEHNA

Concrete and won concrete construction
Design requirements

AKTyanMampoBaHHas peaakLus
CHul 52-01-2003

TekcT CpaBHeHusi CI163.13330.2012 co CHwIM 52-01-2003 cM. no ccbinke.
- Mpumeyanue usrotosutens 6a3bl AaHHbIX.

OKC 91.080.40
[ata Beegerus 2013-01-01
Mpeancnosue

CeepeHus o cBofle npaBun

1 UCMNONHUTENb - HUMXKBE um.AATlBo3geBa - uHcTutyT OAO "HWL
"CTpoutenscTBo".

N3menenvie N 1 k CIM 63.13330.2012 - HAVXKB um.A ATBo3geBa - MHCTUTYT
AO "HUL, "CtpouTenscTso”

2 BHECEH TexHuyeckum KkomuTeTOM Mo cTaHgaptusauum TK 465
"CTtpoutenscTeo”

3 MNOArOTOBNEH «k yTBepxaeHnio [lenapTaMeHTOM  apXWUTEKTypbl,
cTpouTENbCTBA W TPafOCTPOUTENBHOM  MONMTUKK. U3meHenne N 1 k CI
63.13330.2012 noaroToBneHO K yTBEPXOEHMIO OenaptameHTOM
rpagoCTPOUTENBHON AEATENBHOCTU M apXUTEKTypbl MUHUCTEpCTBa CTpouTenbCTBa
N KANULHO-KOMMYHanbHOro  xossinictBa Poccuiickon ®depepauum  (MuHCTpoi
Poccun)

4 YTBEPXOEH npukazom MuHucTtepcTBa  permoHanbHoro  pasBuTus
Poccuiickon depnepaumm (MuHpernod Poccumn) ot 29 gekabps 2011 r. N 635/8 wu

BBeaeH B gencteune ¢ 01 aHeapst 2013 r. B CIM 63.13330.2012 "CHwuI 52-01-2003
BeToHHble U ene306eToHHble KOHCTPYKUMU. OCHOBHbIE MOMOXEHUSI" BHECEHO U
yTBepxaeHo usmerenvie N 1 npmkasom MnHUCTEpCTBa CTPOUTENBCTBA U XUMMLLHO-
KOMMyHanbHoro xossvictBa Poccuiickont Pepepaumm ot 8 uons 2015 r. N493/np,

npukas ot 5 Hoabpsa 2015 r. N 786/np "O BHeCEHWUN M3MeHeHuI B Npuka3 M1HCTpos
Poccum ot 8 nona 2015 r. N 493/np", v BBegeHo B aevictaue ¢ 13 uona 2015 .

5 3APEMMCTPUPOBAH ®epepanbHblM  areHTCTBOM MO TEXHUYECKOMY
perynupoBaHuto n meTpornorum (Pocctanaaprt).

B cnyqae nepecmompa (3amMeHbl) unu ommeHbl Hacmosiweao ceoda npasusn
coomeemcmeytoujee ysedomneHue 6ydem ory6ruKogaHo 8 yCmaHO8IEHHOM
nopsioke. Coomeemcmaeytowast  UHghopmMayusi, yesedomsieHue U MeKCmbl
pasmelwaromcs makxe 8 UHGhOPMaUUOHHOU cucmeme obuje2o rob308aHUsl - Ha
ogbuyuanbHom catime paspabomdyuka (MuHcmpol Poccuu) 8 cemu MIHmepHem.

MyHKTBI, TaBMLBI, NPUNOXEHWS!, B KOTOPble BHECEHbI U3MEHEHWS, OTMEYEHbI B
HacTosILLEM CBOAE NpaBusl 3Be3404KON.

BHECEHbI: U3ameHenve N 2, yTBepaeHHoe M BBedeHHOe B AelcTBue
Mpvkazom MWHUCTEPCTBA CTPOUTENBCTBA U KUMMLLIHO-KOMMYHANbHOIO X03AWCTBa
Poccuiickoin ®epepaumm ot 30.12.2015 N 981/np ¢ 25.03.2016; N3meHeHve N 3,
yTBEpPXOeHHoe 1 BBeAEeHHOe B AeNCTBME Npuka3oM MUHUCTEPCTBa CTPOUTENLCTBA

N XANNLLIHO-KOMMYHanbHOro xo3snctea Poccuiickon Pepepaumm ot 19 oktabps
2017 r. N 1441/np ¢ 20.04.2018

N3meHeHus N 2, 3 BHeCeHbl n3rotoButenem 6asbl AaHHbIX

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

CBop npasun pa3paboTtaH asTopckum komnektnsom HAVDKB nm.A.A.lBo3aeBa
- uHcTuTyTa OAO "HULL "CTpountenbcTBo” (pykoBoAUTENb paboThl - A-p TEXH. HayK
T.A.Myxamedues; noktopa TexH. Hayk A.C.3anecos, A.1.3se3d08, E.A.Hucmsikos,
KaHg. TexH. Hayk C.A.3eHuH) npu yvactum PAACH (gokTopa TexH. Hayk
B.M.BoHOapeHko, H.N.KapneHko, B.W.Tpasyw) wn OAO "LHWWnpomspganui"
(ookTopa TexH. Hayk O.H.Kodbiw, H.H. TpekuH, uHx. Y.K.HukumuH).

M3ameHenne N 3 k cBoay npaewn paspaboTaHo aBTOpckuM komnnekTveom AQ
"HUL, "CtpoutenscTto” - 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).

(N3meHeHHasi pepakumsi, Mam. N 3).

1 Obnactb NnpuMeHeHus

HacToswmii cBog npaBum pacnpocTpaHaeTcs Ha NPOeKTUPOBaHUE BGETOHHBIX U
Xene3obeTOHHbIX KOHCTPYKLMIA 3[aHWiA U COOPYXEHUN Pa3NUYHOrO HasHa4eHwus,
KCNMyaTUpyembIX B KIMMaTUM4ECKUX ycroBusix Poccum (npu cucTematndeckom
BO3aeiicTBMM TemnepaTyp He Bblwe 50°C n He Hwke MmuHyc 70°C), B cpege €
HearpecCyBHOMN CTENEHbIO BO3AENCTBYS.

CBoa npaBwn ycTaHaBnvBaeT TpeboBaHWSI K NPOEKTUPOBaHUK BETOHHbIX U
Xene306eTOHHbIX KOHCTPYKLIMA, M3rOTOBMSIEMbIX M3 TSHKENoro, Menko3epHUCTOro,
Nerkoro, SYeMcToro W Hanpsrawwero 6eToHoB W COAEepXUT pekomeHaauun no
pacyeTy W KOHCTPYMPOBaHWIO KOHCTPYKLUMA C  KOMMO3UTHON MOMMMEPHOIA
apmMaTypon.

TpeboBaHWsi HacTosILEro CBOAa MpaBWl  He  PacnpoCTPaHsoTCS  Ha
NPOeKTUPOBaHWE  CTaneXene3obeTOHHbIX  KOHCTPYKLIMKA, MBPOBETOHHBIX
KOHCTPYKUWA, GETOHHbIX U Xene306ETOHHbIX KOHCTPYKLMIA TMAPOTEXHUYECKUX
COOPYXEHWIA, MOCTOB, MOKPbITUA aBTOMOBWIIbHLIX AOPOr U a3pOAPOMOB U APYrUX
creumanbHbIX COOPYXEHWI, a TaKXe Ha KOHCTPYKLMW, U3roToBnsieMble U3 6eToHOB

cpeaHen nroTHocTblo MeHee 500 u cBbiwe 2500 Kr/M3, GETOHOMONMMMEPOB U
nonmvepbeToHoB, GETOHOB Ha W3BECTKOBbIX, LWIAKOBLIX N CMELLIAHHBLIX BSHKYLLMX
(KpOMe MpUMEHeHUst UX B siyencTtom OeToHe), Ha MMNCOBOM M CrheuuarnbHbIX
BSOKyLLMX, OETOHOB Ha creumanbHbIX W OpraHM4ecKkux 3anonHutensx, GeToHa
KPYMHOMOPWUCTON CTPYKTYPbI.

2 HopmaTuBHbIe CCbISIKN

B HacTosiem cBope npaBun UCMOMb30BaHbl HOPMATWMBHbIE CCbIMKWM Ha
crneayroupe JOKYMEHTbI:

[OCT 4.212-80 CucTtema nokasaTtenen kadectsa npogykuun. CTpoutenscTBo.
BeTtoHbl. HoMeHknaTypa nokasaternen

FOCT 380-2005 Cranb yrnepoaucTtas 06bIkHOBEHHOro kayecTsa. Mapku

FOCT 535-2005 T[lpokaT cOpTOBOM W (PaCOHHBIN U3 CTanu yrnepoancTon
06bIkHOBEHHOTO KavecTBa. O6LLe TEXHUYECKME YCIIOBUSI

[OCT 1050-2013 MeTannonpoaykuus 13 HenermMpoBaHHbIX KOHCTPYKLIMOHHbIX
Ka4eCTBEHHbIX U creuuanbHbIx cTanein. ObLwme TexHnYeckme ycrosms

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

[OCT 5781-82 Crtanb ropsiyekataHasi AN apMUPOBaHUsi kene3obeTOHHbIX
KOHCTPYKLWA. TexHn4eckue ycnosus

[OCT 7473-2010 Cmecu 6eToHHble. TexHn4eckue ycrnosus

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

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

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

[OCT 8732-78 Tpybbl cTanbHble 6ecLioBHble ropsiienedopMUPOBaHHbIE.
CoptameHT

FOCT 8736-2014 Necok ansa cTpouTerbHbIX PaboT. TEXHNYECKUE YCIIOBUSI

[OCT 8829-94 MWspgenusi cTpouTesbHble >Kene300eTOHHble U GEeToHHble
3aBOACKOro M3roToBreHns. MeToabl uCMbITaHUN HarpyxeHveM. [Npasuna oueHKu
NPOYHOCTU, XECTKOCTU U TPELLMHOCTONKOCTM

TOCT 10060-2012 BeToHbl. MeToabl ONpeaeneHusi MOpo30CTOMKOCTH

[OCT 10180-2012 bBetoHbl. MeToabl onpedenieHnst  NPOYHOCTU Mo
KOHTPOSbHbIM 06pa3uam

FOCT 10181-2014 Cmecu 6eToHHble. MeToabl UCMbITAHMS

FOCT 10884-94 Crtanb apmaTtypHasi TepMOMEXaHU4Yecku YrnpovHeHHast Ans
Xene3o6eTOHHbIX KOHCTPYKLIMIA. TeXHUYecKkme yCroBus

[OCT 10922-2012 ApmaTypHble U 3aknafHble U3genusi, x CBapHble, BsidaHble
N MexaHu4eckue COeAMHEHVs ANs Kene300eTOHHbIX KOHCTpyKuuid. Obwme
TEXHUYECKUE YCroBUS

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

FOCT 12730.1-78 BeToHbl. MeToz onpeaeneHnst NoTHOCTH
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FOCT 12730.5-84 BeToHbl. MeToabl onpefeneHysi BOAOHENPOHMULLAEMOCTU

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

FOCT 13087-81 beToHbl. MeToabl onpefeneHns UICTUPaeMocTn

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

[OCT 17624-2012 BeToHbI. Y NbTpa3ByKOBOW MeTO, onpeerneHns NPo4HOCTU.

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

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

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

FOCT 23858-79 CoenuHeHusi CBapHble CTbIKOBblE W TaBPOBblEe apmaTypbl
Xene3obeTOHHbIX KOHCTPYKUMIA. YNbTpa3ByKOBble METOAbI KOHTPONS KavecTBa.
MpaBuna npuemkm

FOCT 24211-2008 fo6aBkun Anst 6ETOHOB U CTpoUTENbHBIX pacTBopoB. Obwme
TexHu4eckme TpeboBaHus

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

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

[OCT 25781-83 ®opmbl cTanbHble ANl WM3rOTOBIEHUS KENEe300ETOHHbIX
n3genun. TexHn4yeckne ycrosus

FOCT 26633-2015 BeToHbl Tsxenble W MENKo3epHUCTble. TexHU4eckue
ycnosus

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

FOCT 27006-86 BeToHbl. MpaBuna noabopa cocTaBos

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

[OCT 28570-90 BetoHbl. MeToabl onpeneneHns MpPOYHOCTM MO obpasuam,
0TOBGPaHHBIM U3 KOHCTPYKLIWI

FOCT 31108-2016 LiemeHTbl obLiecTponTenbHble. TexHnieckme ycroeumst

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

FOCT 33530-2015 (ISO 6789:2003) WHCTPYMEHT MOHTaxHbIM Ans
HOPMMPOBAHHON 3aTsHKKM pe3bboBbIX coeauHeHu. Knoun momeHTHble. Obuwme
TEXHUYECKUE YCIOoBUS

FOCT P 52085-2003 Onanybka. Obupe TexHnyeckue ycrosus

FOCT P 52086-2003 Onanybka. TepMuHbl 1 onpeaeneHns

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

C2.13130.2012 "Cuctembl npoTUBOMOXapHOW 3auwmTbl. Ob6ecneyeHve
OrHECTOMKOCTU 06BEKTOB 3amThl" (C M3mereHnem N 1)

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

CI16.13330.2017 "CHwuMM II-23-81* CtanbHble KOHCTpyKL K"

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

CI122.13330.2016 "CHwuI 2.02.01-83* OcHoBaHWs 30aHUA 1 COOPYXEHWI"

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

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

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

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

CI__122.13330.2012 "CHull 32-04-97 ToHHENN >KENEe3HOOOPOXHbIE U
aBToaopoXHbIE" (C M3meHeHnnem N 1)

Ch__ 130.13330.2011 "CHulM  3.09.01-85  [Mpou3BoacTBO  COHOPHBLIX
Kene300eTOHHbIX KOHCTPYKLWIA 1 n3germin”

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

MpumeyaHwue - Mpy NoNb30BaHUM HACTOSLLMM CBOAOM Npasun LienecoobpasHo
npoBepuTb OENCTBUE CChINIOYHbIX AOKYMEHTOB B WHAOPMALMOHHON cucteme
oblero nomnb3oBaHust - Ha odMuManbHOM canTe dedepanbHoOro opraHa
MCMONHUTENBHOW BnacTu B cdepe cTaHgapTvsauum B cetu WMHTepHeT mmim no
eXerogHoMy  uHopMaumoHHOMYy  ykasaTeno  "HauuoHanbHble  cTaHaapTbl”,
KOTOPbIV ONyBGrMKOBaH MO COCTOSIHWIO Ha 1 AiHBapsi TEKyLLEro roga, U no Bbinyckam
exeMecsayHoro MHAGOPMaLMOHHOMO ykasdaTens "HauuoHanbHble cTaHAapThl" 3a
Tekyupii rog. Ecnm  3aMeHeH CCbIMOYHBI  JOKYMEHT, Ha KOTOPbIN AdaHa
HeJaTUpOBaHHas CCblfIKka, TO PEKOMeHAYeTCH WCNofb30BaTb [AeWCTBYHOLLYO
BEPCMIO 3TOrO0 [JOKYMEHTA C Y4eTOM BCEX BHECEHHbIX B [aHHyl Bepcuto
n3MeHeHun. Ecnm  3aMeHeH CCbIMIOYHBIA  [OKYMEHT, Ha KOTOpbI  AaHa
[aTupoBaHHasi CCbifka, TO PEKOMEHAYEeTCsl WCMonb3oBaTb BEPCUID  3TOro
[OKYMEHTa C YKasaHHbIM Bbllle roAoM YyTBepxaeHus (npuHatusa). Ecrm nocne
YTBEPXOEHWS] HACTOSILLEero CBOAA MPaBWN B CCbINIOMHBIA [OKYMEHT, Ha KOTOPbIA
[aHa AaTvpoBaHHas CCbifika, BHECEHO M3MEHeHWe, 3aTparneatoLLee NonoxeHve, Ha
KOTOpOE [iaHa CCbifka, TO 3TO MOSIoKEHWEe PEKOMEHAYETCS NpUMeHsTb 6e3 ydeTa
[aHHOTO W3MeHeHUsi. Ecrm CCbINoYHbIN AOKYMEHT OTMeHeH 6e3 3ameHbl, TO
norioxeHue, B KOTOPOM AilaHa CChIfIKa Ha Hero, PeKOMeHAyeTCsi MPUMEHSITb B YacTw,
He 3aTparvBalolen 3Ty ccbinky. CBedeHuss O [JeicTBMM CBOAOB MpaBwrn
uenecoobpa3Ho npoBeputb B PegepanbHOM  MHGOPMaLMOHHOM  doHAe
CTaHOapToB.

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

B HacTosllem cBofe MpaBwWn MPUMEHSIIOTCS  Criedylowpe TepMUHbl C
COOTBETCTBYIOLYIMU ONpeaeneHUsaIMU:

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

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

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

3.4 apmatypa pabouan: Apmatypa, ycTaHaBnMBaemasi o pacyery.

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

3.406 pecbopmMaTMBHOCTb MeXaHUM4YECKOro COeAUHEHUA /i : 3HauyeHvie
ocTaTovHOM Adedopmaumn  MEXaHU4YEeCKOro COEAMHEHWSI MpU  HanpsbikeHun B

coeanHsiemon apmatype pasHom 0.6C g 5y .

MpumeyaHne - Crpngy - HOPMATMBHOE 3HAYEHUE (VI3NYECKOrO WM YCMOBHOTO
npegena TeKy4ecTW COEAMHSIeMON apmaTypbl MO AEeMCTBYIOLWIM HOPMaTUBHLIM
[OKYMEHTaM Ha ee Npon3BOLCTBO.

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

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

3.5a KOMGUHUpOBaHHOEe coeAuHeHue: CoeVHeHNe apMaTypHbIX CTEpXHEN
pe3bboBbIMU MycTamm 3aBOACKOro N3rOTOBIEHUS npeaBapuTensHO
OnpeccoBaHHbIX Ha KOHLLaX apMaTypHbIX CTEPXHEN.

(BBeaeH pononHutensHo, Mam. N 3).

3.6 KOHCTPYKLUMKN GeToHHble: KoHCTpyKkuumu, BbIMOMHEHHble M3 GeToHa Ges
apmaTtypbl WM C  apMaTtypoi, YCTaHaBMMBAeMoW MO  KOHCTPYKTMBHbLIM
COOGpaXeHNsIM UM He YYUTHIBAEMOM B pacyeTe; pacyeTHble YCWUIMs OT BCex
BO3LENCTBUIA B GETOHHBIX KOHCTPYKLMSX AOIDKHbI ObITh BOCMPUHSTHI GETOHOM.

3.7 UckntoyeH.

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

3.9 (Uckntouen, Uam. N 2).

3.10 ko3dh hMuMeHT apMUpoBaHuUsa xenesobeToHa i : OTHOLEeHWe nrowaau
ceveHust apmaTypbl Kk paboyel nrowaan ceyeHuss GEeTOHa, BbipaXeHHoe B
npoLeHTax.

3.11mapka 6OetoHa no BogoHenpoHuuaemocm ¥ : [lokasatenb
NPOHULLAEMOCTM GETOHA, XapaKTEPUSYIOLLMIACH MaKCUMarbHbIM AaBIeHWeM BOAbI,
npy KOTOPOM B YCMOBWSIX CTaHOAPTHLIX MCMbITaHU BOAa HE NPOHUKAET 4epes
6eToHHbIN 0bpasel,.

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

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

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

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

3.15maccuBHaA KOHCTPYKUMA: KOHCTpyKuusi, Ans KOTOPOW OTHOLLEHWEe

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

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

(BBeaeH pononHutensHo, Mam. N 3).

3.16 mopo3ocTorkocTb GeToHa: CnocobHocTb GeToHa CoXpaHaTb dM3NKo-
MeXaHWYECKME CBOWCTBA NPW MHOTOKPATHOM MEPEMEHHOM 3aMOpaXvBaHUM Wt
OTTauBaHWK, pernamMmeHTUpyeTCs MapKoii Mo MOPO30CTOMKOCTU F .
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3 . 1 7 HopmanbHoe ceyeHue: CeueHve anemMeHTa NIIOCKOCTbIO,
nepneHanKynspHON K ero NpoAosbHON OCK.

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

3.18a onpeccoBaHHoe coeauHeHue: CoedVHEHVE apMaTypHbIX CTEpXHeN
nytem nnacTtuyeckon aedopmMauum 6e3 HarpeBa cTanbHbIX COeAUHUTENbHBLIX MydT
C NOMOLLI0 MOBUIBHOTO 060PYA0BAHNS B YCIOBUAX CTPOUTENBHONM NMOLLAAKN Unn
CTaLMOHaPHOTO B 3aBOACKUX YCIIOBUSIX.

(BBeaeH gononHutesnsHo, Uam. N 3).

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

3.20 npepenbHoe ycunue: Hauborbluee ycunme, KOTOpPoe MOXeT ObITb
BOCTIPUHATO  3NIEMEHTOM, €ro CeYeHUeM TMpu MPUHATBIX XapaKTepucTukax
MaTepuaros.

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

BOAOHENpPOHMLaeMocTu ) nubo obecneumBatb Ancy3VMOHHYIO NPOHWLIAEMOCTb
pacTBOpeHHbIX B BOAE BEWECTB B OTCYTCTBME TpagueHTa AaBrieHust
(permamMeHTMpyeTcsl  HOPMMPYEMbIMM  BEMMYMHAMM  MIAOTHOCTM  Toka U
3MeKTPUYECKoro noTeHuvana).

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

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

(BBeaeH gononHutesnsHo, Mam. N 3).

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

camoHanpsbkeHnio 5p .

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

(BBeageH pononHutensHo, Mam. N 3).

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

3.24auaHroBoe coeauHeHue: CoeavHeHVe apMaTypHbIX CTEPXHEN,
BbINOSNHAEMOE MyTeM 3alLLEeMIIEHNsT apMaTypHbIX CTEPXHEN MPU NMOMOLLYM KOHYCHbIX
COeAVHUTENbHbBIX NMacTUH pacnonaratoLLMXCS BHYTPU KOHYCHBIX BTYIIOK.

(BBeneH pononHutensHo, Mam. N 3).

4 O6wume TpeboBaHUA K GETOHHbLIM U
Kene3o6eTOHHbIM KOHCTPYKUMUAM

4.1 bBeToHHble W >Kene30DeTOHHble KOHCTPYKLMM BCEX TUMOB [AOSDKHbI
YAO0BNETBOPSATL TPEOOBAHUAM:
no 6esonacHocTy;
no aKcnyaTalOHHOWM NPUrOAHOCTY;
Nno A0STOBEYHOCTH;
a Takke [OMNOrHUTENbHbIM TpeboBaHUAM, YkasaHHbIM B 3ajaHuM Ha
NpPOeKTUPOBaHME.

4.2 Ona ynoeneTBopeHust TpeboBaHui No 6€30nacHOCT KOHCTPYKLMM JOSDKHbI
MMETb TaKUE HayarlbHble XapaKTEPUCTUKW, YTOGblI MpU Pas3fMYHbIX PaCYETHbIX
BO3[ENCTBYUSX B NPOLLECCE CTPOUTENBCTBA M AKCMIyaTaluy 30aHWA U COOPYXEHUI
OblM  WCKMIOYEHbl  paspylleHusi Mboro  Xapaktepa WM - HapyLlleHust
3KCMIyaTaLMOHHOW MPUrofHOCTY, CBSI3aHHbIE C MPUYMHEHWEM BPEAa XU3HW UMK
3[0pOBbI0 IPaXdaH, WMYLUECTBY, OKpyXalolleli Cpeae, »W3HU W 340POBbIO
YXMBOTHBIX U PACTEHUSIM.
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4.3 [Ona ypoBneTBopeHust TpeboBaHW MO 3KCMIyaTaLUOHHOW NPUro4HOCTW
KOHCTPYKLMS [[OMKHa MMETb Takue HavamnbHble XapakTepucTuku, 4Tobbl mpu
pPa3MMYHbIX pacyeTHbIX BO3AENCTBMSIX He MPOUCXOAUNo obpasoBaHve wnu
ype3MepHoe pacKkpblTMe TpewwH, a Takke He BO3HUKarM 4YpesmepHble
nepemeLLeHns, konebaHns 1 Apyrme NoBPEXOeHWs, 3aTpyOHSIoLME HOPMarbHY0
aKkcnnyatauuio  (HapyweHve TpeboBaHMA K BHELWHEMY BWAY KOHCTPYKLWW,
TexHorornyeckmx TpeboBaHWA MO  HopMmanbHOW  pabote  obGopyaoBaHWS,
MeXaHWN3MOB, KOHCTPYKTUBHbIX TpeboBaHUin NO COBMECTHOI paboTe 3rieMeHToB U
Apyrvx TpeboBaHui, yCTaHOBMEHHbBIX NPV NPOEKTUPOBaHNUK).

B HeobGxoauMbIX Crydasix KOHCTPYKUMWM [OMKHbl UMETb XapaKTepUCTUKW,
obecneymnsatoLme TpeboBaHus no Tennovsonsaumu, 3BYKOM3OMALWN,
6uonornyeckon 3awmTe n Apyrve TpeGoBaHus.

TpeboBaHWs MO OTCYTCTBUIO TPELWMH NPeAbABMSOT K >Kene3obeToHHbIM
KOHCTPYKLIMSIM, Y KOTOPbIX MPU MOMHOCTbIO PAacTAHYTOM CEYeHWUW AorpkHa ObiTb
obecneyeHa HenpoHUL@eMOCTb (HaxoAsWMMCS NoA AaBfeHWeM XWOKOCTU unn
rasoB, MCMbITbIBAOLLWMM BO3JEWCTBME paguauMm W T.M.), K  YHUKambHbIM
KOHCTPYKUMSIM, K KOTOPbIM NPeAbsiBMAIOT  MOBbILEHHble TpeboBaHus  no
[OSTOBEYHOCTH, @ TaKke K KOHCTPYKLWSIM, 3KCNMyaTupyembiM B arpeccuBHON
cpepe B criyyasix, ykazaHHbix B CI128.13330.

B ocTanbHbIX Xene3obEeTOHHbIX KOHCTPYKUUSX obpa3oBaHue TpewmH
[OMyCKaeTCs, W K HUM NpeabsBnsioT TpeboBaHWs MO OrpaHUYEHWMIo LUMPUHBI
PacKpbITUA TPELLWH.

4.4 [Insa ynosneTBopeHusi TpeboBaHWiA AOMrOBEYHOCTU KOHCTPYKLMS [OIDKHA
UMETb Takue HayarbHble XapaKTepUCTUKW, YTOObl B TEYEHWe YCTaHOBIIEHHOrO
ONUTENbHOrO BpeMeHW OHa yaosneTsopsana 6bl TpebosaHuaM no 6esonacHocTv 1
9KCMnyaTauMoHHOW MPUrOAHOCTM C  Y4EeTOM BIMSIHUSE Ha reomeTpuyeckue
XapaKkTepUCTUKMN KOHCTPYKLMA UM MEXaHU4YecKue XapakTepucTWMKU MaTepuaros
pas3nMYHbIX pacYeTHbIX BO3AENCTBWIA (ANWTENbHOEe BO3OENCTBME  Harpysku,
HebnaronpuaTHble  KIMMaTudeckue, TeXHOMorMyeckue, TemnepaTypHble U©
BMNaXHOCTHbIE BO34ENCTBUSA, MOMEpPEeMEeHHOe 3aMOopaxuBaHWe W OTTauBaHue,
arpeccuBHble BO3OEeNCTBUSA 1 Ap.).

4.5 BesonacHoCTb, 3KCMNMyaTaUMOHHas NPUroAHOCTb, AOMTOBEYHOCTb BETOHHbIX
N Xene3obeTOHHbIX KOHCTPYKUMA W [Opyrve YycTaHaBnMBaemble 3afjaHWeM Ha
NpoeKTUpoBaHve TpeboBaHUs AOMKHbI ObiTb 0GecneyeHbl BbINOMHEHEM:

TpeboBaHuii kK 6BETOHY 1 ero COCTaBNALLMM;

TpeboBaHuii K apmaType;

TpeboBaHUin K pacHeTam KOHCTPYKLUIA;

KOHCTPYKTUBHbIX Tpe6GoBaHwii;

TexHororn4yeckmx TpeboBaHuii;

TpeboBaHuiA No aKcnnyaTaumu.

TpeboBaHns no Harpy3kam W BO3AEWCTBUAM, Npeaeny OrHeCTOMKOCTH,
HEeMnpoHULLaEMOCTH, MOPO30CTOMKOCTW, NpederbHbIM nokasatensM aedopmauuin
(nporvbam, nepemelleHVsiM, amnnutyge KonebaHuii), pacyeTHbIM 3HaYeHUsIM
TemnepaTtypbl HapyXHOro BO3[yXa W OTHOCUTENMbHOW BRAXHOCTW OKpYyXatoLLewn
cpedbl, MO 3alMTE CTPOUTENbHBLIX KOHCTPYKLUUIA OT BO3OENCTBUSI arpecCcuBHbIX
cpen v Op. yCTaHaBIMBAOTCS COOTBETCTBYIOLLWMIU HOPMAaTUBHBIMM JOKYMEHTamMm1
122.13330, CIM12.13130).

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

4.6 Tlpn nNpOEKTUPOBaHUM GETOHHbIX W Xene30OEeTOHHbIX KOHCTPYKLUA
HaaexHoCTb KOHCTPYKLIUA ycTaHaBnBaloT cormnacHo [OCT 27751
NonyBepoOSTHOCTHBIM ~ METOAOM  pacyeTa MNyTeM WCMOMb30BaHUsS PacyeTHbIX
3HaYEHWN Harpysok W BO3AEWNCTBUIA, paCYETHbIX XapakTepucTuk 6eToHa u
apmatypbl (UM KOHCTPYKLIMOHHOW  CTanu), onpeaensembiX C  MOMOLLpHO
COOTBETCTBYIOLLMX YaCTHbIX KOA(PMUMEHTOB HAAEXHOCTU MO HOPMAaTUBHLIM
3HaYEHWSIM 3TUX XapaKTEPUCTMK, C YYETOM YPOBHS OTBETCTBEHHOCTW 3[aHWi 1
COOpPY>KEHUIA.

HopmaTvBHbIE 3HaYeHWs Harpy3ok M BO3AENCTBUM, 3HAYEHU KO3 MeHTOB
HafexHOCTU MO Harpyske, KO3(ULMEHTOB HAOEXHOCTW MO  Ha3HaAYEHWo
KOHCTPYKUWIA, a TaKkke [eneHue Harpy3ok Ha MOCTOSiHHbIE W BpeMEHHble
(AnuTenbHble 1M KPaTKOBPEMEHHblE)  YCTaHaBIMBalOT — COOTBETCTBYHOLLMMMU
HOpMaTVBHbLIMW JOKYMEHTaMM A5 CTPOUTENbHbIX KOHCTPYKUMA (CM 20.13330).

PacyeTHble 3HaveHus1 Harpy3oKk 1 BO3AEWACTBUIN NMPUHUMALOT B 3aBUCUMOCTU OT
BMA@ PacYETHOrO NPEAENbHOTO COCTOSHUSA U pacyYeTHON CUTyaLuu.

YpoBeHb HaAEXHOCTW pacyeTHbIX 3HAYEHWIt XapaKTepuCTUK MaTepuarnos
yCTaHaBMMBAOT B 3aBWCMMOCTVM OT pacYeTHOW CWUTyauum M OT OMacHOCTU
OOCTWXEHNS  COOTBETCTBYIOLLErO  MNpedenbHOro  COCTOSHUA U PerynupyroT
3HaveHneM KoadMLUMEHTOB HagexHocTn no O6eToHy w apmatype (unm
KOHCTPYKLIMOHHOW CcTanm).

PacueT 6eTOHHbIX W Xene306ETOHHbIX KOHCTPYKLMIA MOXHO Npou3BOAWUTb NO
33[jaHHOMY 3HAYeHUI0 HaJeXHOCTW Ha OCHOBE MOSHOTO BEPOSTHOCTHOrO pacyeTa
npy HanuMyiMyM [OCTaTOYHbIX AaHHbIX 06 W3MEHYMBOCTU OCHOBHbIX (HaKTOPOB,
BXOASLLMX B pacyeTHbIE 3aBUCUMOCTU.

(N3meHeHHasi pepakumsi, Mam. N 2).

5 Tpeb6oBaHUA K pacyeTy 6E€TOHHbIX U
Xene3ob6eTOHHbIX KOHCTPYKLUN

5.1 O6wme nonoxeHus
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5.1.1 PacyeTbl 6ETOHHbIX WU Xene3oBEeTOHHbIX KOHCTPYKUUA  creayeT
npousBoAnTb B COOTBETCTBUM C TpeboBanusmn FTOCT 27751 no npeaernbHbIM
COCTOSIHWSIM, BKITHOHAIOLLWMM:

npegenbHble  COCTOSIHWMSI  MEepBOW  Pynnbl, NpuBOASWME K  MOMHOW
HeNpUrogHOCTMN JKCMIyaTaL M KOHCTPYKLIWIA;

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

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

PacueTbl No npefenbHbIM COCTOSIHUSIM NEPBOWA IPYNMbl BKITHOYAIOT:

pacueT no NPOYHOCTY;

pacyeT Mo yCTONYMBOCTY OPMbI (4151 TOHKOCTEHHBIX KOHCTPYKLIUNA);

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

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

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

B HeoGxoammMbIx criyyasix B 3aBUCUMOCTU OT BUAA U HA3HAYEHUS1 KOHCTPYKLMK
[OIDKHBI ObITb Npon3BeAeHbl pacyeTbl Mo NpeaeribHbIM COCTOSHUAM, CBS3aHHbIM C
ABIIEHNAAMU, NMPU KOTOPbIX BO3HUKAET HEOOXOAMMOCTL MpeKpaLLeHns aKCnyaTauumn
30aHUA U COOPYXeHUst (Ype3MepHble AedopMaunu, COBUMM B COEOUHEHUSIX U
Opyrvie sBneHus).

PacueTbl No npenensbHbIM COCTOSHWSIM BTOPOW rpynbl BKIOYAOT:

pacyeT no o6pa3oBaHMI0 TPELLMH;

pacueT Mo pPacKpbITUIO TPELLWH;

pacueT no aecopmaLusm.

PacueT 6eTOHHbIX 1 %ene306eTOHHbIX KOHCTPYKLUIA NO 06pa3oBaHnio TPeLLmH
crnepgyeT nNpov3BOAWTL W3 YCMOBUS, MO KOTOPOMY YCWUMWS,, HanpsikeHus wnu
nedopMaLmm B KOHCTPYKLIMSIX OT pa3nnyHbIX BO3AEWACTBUIA HE [OIDKHBI NPEBbILATh
COOTBETCTBYIOLMX WX MpefenbHblX 3HaYeHW, BOCMPUHUMAEMbIX KOHCTPYKLMeW
npu o6pa3oBaHn TPELLMH.

Pacyet »xene3o6eToHHbIX KOHCTPYKLUIA MO PacKpbITUIO TPELLMH NPOU3BOAAT U3
YCroBWSi, MO KOTOPOMY LLMPUHA PaCKPbITUS TPELLWH B KOHCTPYKLMM OT PasnmyHbIX
BO30EVCTBMN He [O/PKHa npeBbiwaTtb NpedernbHO  AOMYCTUMBIX — 3HAYeHWN,
yCTaHaBMMBaeMbIX B 3aBUCUMMOCTM OT TpeboBaHWi, npeabsBnsemMbiX K
KOHCTPYKLUK, YCIOBUIN ee 3KCMnyaTauun, BO3LENCTBUS OKpYXalolwen cpeabl u
XapakTepuCTUK MaTepuanoB C y4eTOM OCOBEHHOCTEW KOPPO3WOHHOMO NoBedeHUs!
apmartypbl.

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

[INs KOHCTPYKLWIA, B KOTOPbIX HE AonycKkaeTcs obpasoBaHne TPeLyH, fOMKHbI
6bITb 06ecneveHbl TpeboBaHUS MO OTCYTCTBUIO TPeLWH. B aTom criydae pacyet no
PacKpbITUIO TPELLWH HE NPOU3BOAST.

[ins ocTanbHbIX KOHCTPYKLIMIA, B KOTOPbIX AonyckaeTcst obpa3oBaHune TpeLLyH,
pacyeT no obpa3oBaHMio TPELLWH NPOU3BOAAT ANS OonpeaeneHns HeobXxoaMMocTH
pacyeTa no pacKpbITUIO TPELLMH M yYeTa TPeLMH npy pacyete no AedopmMauunsam.
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5.1.2 PacyeT OETOHHbIX W >Xene300ETOHHbIX KOHCTPYKLWUA  (FMHENHbIX,
NIMOCKOCTHbIX, MPOCTPAHCTBEHHbIX, MACCUBHbIX) MO MpeferibHblM COCTOSHUSIM
NnepBoVi 1 BTOPOW rpynn MPOU3BOAAT MO HaNPsSHKeHUAM, ycurmam, aedopmaumsm n
nepemeLLeHNsIM, BbIYUCTIEHHBIM OT BHELUHWMX BO3OEWCTBUA B KOHCTPYKLMAX WU
obpasyemMblX WMW CUCTEMaxX 3[4aHUA WM COOPYXEHUA C Yy4eToM m3n4ecKom
HEeMVHENHOCTN  (Heynpyrux Aedopmauuin 6eToHa W apmatypbl), BO3MOXHOMO
obpa3oBaHua TpewwyH 1 B HeobXoaMMbIX CIlydasx - aHU30TPOMUKM, HaKonneHus
NOBpPEXOEHNA W TFEOMETPUYECKOA HENMHEWHOCTU (BrivsHue pAedopmauui  Ha
VN3MEHeHWEe YCUINIA B KOHCTPYKLIUAX).

®PU3NYECKYI0  HENMHEMHOCTb W aHW3OTPONuIO  credyeT  yyuTbiBaTb B
OnpeaensiiolLyX COOTHOLLEHWSX, CBA3bIBAIOWMX Mexay CcobOoM HanpseHus u
nedopMaumm (Unn ycunust U nepemeLleHnst), a Takxe B YCINOBUSX MPOYHOCTM W
TPELLMHOCTONKOCTW MaTepuana.

B cTaTudeckn HeonpedermMMbIX — KOHCTPYKUMAX — crnegyeT  yuuTbiBaTb
nepepacnpegeneHme yCunuin B 3rieMeHTax CUCTeMbl BCReacTeue obpasoBaHWst
TPEWMH W pasBUTUS Heynpyrux Aedopmauunii B 6eToHe M apmaTtype BMMoTb A0
BO3HUKHOBEHWSI NpeeribHOro COCTOSHUSA B arnemeHTe. [Npy oTcyTcTBUM MeTodoB
pacyeTa, Y4uTbIBaIOLWMX Heynpyrue CBOWCTBA xene3obeToHa, a Takxe [Ans
npeaBapuTerbHbIX PacveToB C Y4ETOM HEynpyrx CBOWCTB xene3obeToHa ycunus
W HanpsbkeHUst B CTaTUYECKU HEeONMpeAernMMblX KOHCTPYKUMSX W cucTemax
[OMyCcKaeTCa OnpeaensTb B NPeAnoroXeHWn ynpyroin paboTbl >kene3obeToHHbIX
anemeHToB. [pyn 3TOM BrMsSHUE (M3NYECKON HEMVHENHOCTU pPeKoMeHOyeTCs
Y4uTbIBaTL NyTEM KOPPEKTUPOBKM pPe3ynbTaToB IMHEMHOTO pacyeta Ha OCHOBE
OaHHbIX  3KCNEPUMEHTarbHbIX WCCIIEA0BaHWA, HENWHEHOrO MOAENMpOBaHS,
pesynbTaToB pacyeTa aHanorMyHbIX 06 bEKTOB M IKCMEPTHbIX OLEHOK.

Mpn pacuyeTe KOHCTPYKUMIA MO MpOYHOCTW, Aedopmaumsiv, obpa3oBaHUiO U
PacKpbITUIO TPELMH Ha OCHOBE MEeTOAA KOHEYHbIX 3M1EMEHTOB [AOSDkHbl ObiThb
NpoBEPEHbI  YCMOBUS MPOYHOCTU U TPELWMHOCTOMKOCTU AN BCEX KOHEYHbIX
3/1IEMEHTOB, COCTaBIISIOLLMX KOHCTPYKLMIO, @ TaKke YCIOBUSI BO3HWKHOBEHUS
Ype3MepPHbIX NepeMeLLIeHNA KOHCTPYKLMK. [pu oLeHKe nNpeaensHOro COCTOSHNS No
NPOYHOCTU  AOMycKaeTcs  nonaraTb  OTAEMbHble  KOHEYHble  3feMeHTbl
paspyLUeHHbIMW, ECNY 3TO He BReyveT 3a coboii NPOrpeccHpyoLLEro pa3pyLLeHUst
3[aHUS UM COOPYXKEHUS, U MO UCTEYEHUN OEWCTBUSI pacCMaTpyBaeMOi Harpysku
3KCNMyaTaLoHHas NPUrOAHOCTL 34aHWS UM COOPYXEHUA COXPaHAETCA 1N MOXeT
6bITb BOCCTaHOBMNEHA.

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

Hecywyto  cnocoBGHOCTb  Kene3obeTOHHbIX — KOHCTPYKLWIA,  CMOCOGHbIX
npetepnesBaTb AOCTaTOMHblE NnacTuyeckue pedopmauum (B 4acTHOCTW, Npu
MCNOMb30BaHMM apMaTypbl C (PM3N4ECKUM MNpeaenom TeKyvyecTu), AonyckaeTcs
onpeaensTb METOAO0M NPefensHOT0 PAaBHOBECUS.

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

(N3meHeHHas pepakums, Mam. N 2).

5.1.4 PacyeTbl 6ETOHHbIX WU Xene3obEeTOHHbIX KOHCTPYKUUIA  crepayeT
Npou3BOAWTL Ha BCE BMAbI HArpy3oK, OTBEYatoLLMX hyHKLMOHANbHOMY Ha3Ha4YeHUto
3[aHNA N COOPYXEHUA, C YYETOM BIMSIHUS OKpYyXatolen cpeabl (KnMmaTnyeckux
BO3JEVCTBUWIA M BoAbl - AN KOHCTPYKLIMIA, OKPY>XEHHbIX BOAOW), a8 B HeobXoanMbIX
cryyasix - C y4eToM BO3AEWCTBUSI Moxapa, TEXHONOMMYECKMX TemrepaTypHbIX 1
BIaXXHOCTHbIX BO34ENCTBUIA 1 BO3AENCTBUIN arpeCCUBHBIX XMMUYECKMX Cpea.

5.1.5 PacuyeTbl BETOHHbIX W *erne3obeTOHHbIX KOHCTPYKLUIA MpOM3BOASAT Ha
AeicTere M3rnbartoLLmx MOMEHTOB, NPOAOSbHBIX CUM, NOMNEPEYHbIX CUM U KPYTALLMX
MOMEHTOB, @ Takxe Ha MecTHoe AeNCTBUE Harpy3Kku.

5.1.6 lMpu pacyeTe aneMeHToB COOPHBIX KOHCTPYKLUIA HA BO3AEUCTBUE YCUNWIA,
BO3HMKAIOLWWMX MPU UX MOABEME, TPaHCMOPTUPOBAHWM U MOHTaxe, Harpysky oT
Macchbl 3MeMEHTOB creayeT npuHMMaTb € KOI(MMLMEHTOM AUHAMUYHOCTY,
paBHbIM:

1,60 - npn TpaHcnopTMpoBaHUM,
1,40 - npy nogbEME N MOHTaxe.

[onyckaetca npuHumaTtb 6onee HU3KkMe, OBOCHOBaHHblE B YCTaHOBMEHHOM

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

5.1.7 TMpn pacyeTax GETOHHbIX W Xene3obeTOHHbIX KOHCTPYKUUIA criedyet
Y4UTbIBaATb OCOGEHHOCTN CBOMUCTB pasfnyHbIX BUOOB 6ETOHa U apMaTypbl, BMSIHUS
Ha HUX XapaKTepa Harpy3ku W OKpyxawluel cpefbl, CnocoboB apMupoBaHus,
COBMECTHOCTb paboTbl apmatypbl M 6GeToHa (MpM HamMuum W OTCYTCTBUM
cuenneHuss apmatypbl ¢ GETOHOM), TEXHOMOTMIO W3rOTOBMEHUSI KOHCTPYKTUBHBIX
TUMOB >Xene3006EeTOHHbIX 3NIEMEHTOB 34aHWI 1 COOPYXXEHUI.

5.1.8 PacuyeT npeoBapuTenbHO — HanpshKEHHbIX — KOHCTPYKUWA  criegyet
npou3BoAWTL C Y4ETOM HayamnbHbIX (NpegBapuTenbHbIX) — HaMpshkeHUn 1
nedopmaumii B apmatype u GeToHe, NoTepb NPeABapUTENIbHOMO HanpsikeHust 1
ocobeHHOCTEN Nepefayn NpeaBapUTENbLHOTO HanpsikeHs Ha 6eToH.

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

OCYLLUECTBMEHHbIX!! nyTem coeamHeHWs CTanbHbIX 3aKrnagHbIX AeTanei, BbinycKoB
apMaTypbl U 3aMOHOMMYMBAHNSI GETOHOM.

1) TekcT AOKyMeHTa COOTBETCTBYET opurvHary. - [pymeyaHne M3roToBuTess
6a3bl JaHHbIX.

51.11 Tpu pacyeTe NMOCKMX W  MNPOCTPAHCTBEHHbIX  KOHCTPYKLIWIA,
noaBepraeMblX CUMOBbIM BO3AENCTBUAM B [BYX B3aUMHO NEPneHAUKYNSPHbIX
HanpaBreHnsiX, pPaccMaTpuBalT OTAEMNbHblE, BblAEMNEHHbIE U3 KOHCTPYKLWK
NMocKMe UnnM MpOCTPaHCTBEHHblE Marble XapakTepHble 3ANIEMEHTbl C YCURMSIMU,
AeficTBylOWMMM NO BOKOBbIM CTOPOHaM 3nemeHTa. pu HamMuun TpewmH 3Tu
yCUnnst OnNpeaensioT C Y4eTOM PacrorioKEHWst TPELLMH, XeCTKOCTWM apmMaTypbl
(oceBOI 1 TaHreHLManbHOM), )XecTKoCTW 6eToHa (Mexay TPELMHaMM 1 B TpeLLyHaXx)
N apyrmx ocobeHHocTel. MMpu OTCYTCTBUM TPELMH ycunust onpeaensioT Kak Ans
CNIOLLUHOrO Tena.

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

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

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

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

PacueT anemeHTOB cregyeT nNpov3BOAMTL MO Havbonee onacHbIM CeYeHnaM,
pacnosnioxeHHbIM MoA YrfoOM MO OTHOLIEHWIO K HanpaBfieHWo AEeNCTBYIOLLMX Ha
3NIEMEHT YCWUIMI, Ha OCHOBE PacyeTHbIX MOAENeN, yunTbiBatoLyx paboty 6eToHa 1
apmartypbl B YCIOBUSIX 06 bEMHOr0 HanpsiKeHHOrO COCTOSIHUSA.

5.1.14 Onsa KOHCTPYKL|MIA CIIOXHOW KOHpMrypauum (Hanpumep,
NPOCTPaHCTBEHHBIX) KPOME pacyeTHbIX METOAOB OLIEHKU HeCyLlei cnocobHoCTH,
TPELLMHOCTOMKOCTM U AedopMaTUBHOCTA MOryT OblTb WCMOMb30BaHbl Takxe
pe3ynbTaTbl UCMbITaHWUSA PM3NYECKUX MoAEenen.

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

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

5.21 PacyeT OETOHHbIX U ene3obeTOHHbIX 3MEMEHTOB MO MPOYHOCTU
Npou3BOAST:

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

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

PacyeT no npo4YHOCTM KOPOTKMX >Kene30DETOHHbIX 3MEMEHTOB (KOPOTKMX
KOHCOMeid 1 Opyrux SIIeMEHTOB) MPOM3BOASIT HA OCHOBE KapKaCHO-CTEpXHEBOW
Mogenm.

5.2.2 PacyeT no npovyHOCTM OETOHHbIX N Xene3oOETOHHbIX 3MIEMEHTOB MO
npeaenbHbIM YCUNMSIM NMPOU3BOAAT M3 YCIIOBUS, YTO YCUITME OT BHELLHWX Harpy3ok
M BO3OENCTBUMA F B pacCMaTpMBaeMOM CEYEHUM He [OKHO NpeBblwaTb

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

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

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



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

GetoHa Cxatuio K, paBHOMEPHO pacrpeferieHHbIM Mo YCIIOBHON CKaTol 30He
CEYEHUs1 C LIEHTPOM TSDKECTU, COBMAAAOLLMM C TOUKON MPUOXKEHUs MPOAOIIbHOM
CUMbI.

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

conpoTvBrieHnst 6eToHa cxaTuio Ky . Mpy 9TOM 3KCLIEHTPUCUTET NMPOAONLHON CUTTbI
OTHOCUTESNbHO LieHTPa TSXEeCTM CeveHns He AoImKeH npesbiwaTb 0,65 paccTosHus
OT LieHTpa TshkecTu A0 Hanboree cxxaToro BorokHa 6eToHa.

5.2.5 C y4eToM COMpOTUBIIEHNS GETOHA PacTSIHYTON 30HbI NPOM3BOAST pacyeT
BHELIEHTPEHHO CXaTblX BGETOHHbIX 3fIEMEHTOB C 3KCLEHTPUCUTETOM MPOLOSbHON
cvnbl, 6onbwmm ykazaHHoro B 5.2.4 HacTosLero pasaena, u3rmbaembix 6ETOHHbIX
ANeMeHTOB (KOTOpble [AOMyCKaloTCA K MPUMEHEHUI0), a TaKXe BHEeLEeHTPEeHHO
CXaTbIX 3NIEMEHTOB C 3KCLEHTPUCUTETOM NPOAOSIbHOM CUIbl, PaBHBIM YKa3aHHOMY
B 5.2.4, HO B KOTOpbIX MO YCIIOBWSIM dKCMnyaTauum He gonyckaetcs obpasoBaHue
TpewuH. Mpyu 3TOM npefenbHoe ycunue, KOTOpoe MOXEeT ObiTb BOCMPUHSITO
CeyveHneM anemMeHTa, OmnpeaensioT Kak AN ynpyroro Tena npu MakcumarbHbIX
pacTArMBaloWLMX HanpskeHUsIX, PaBHbIX PaCYETHOMY 3HAYEHWIO COMPOTMBIIEHUS

GeToHa OCEBOMY PACTSKEHMIO Ky .

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

PacyeT Xene3o6eTOHHbIX 3MEMEHTOB MO MPOYHOCTM HOPMAarbHbIX
ceyeHun

5.2.7 Pacuet *ene3ob6eTOHHbIX 3IEMEHTOB MO MNpeaeribHbIM YyCUnnam crnegyet
npoBOAWTL, Onpefensis npeaenbHble YCUrms, KoTopble MOryT 6biTb BOCMPUHATBI
6eTOHOM 1 apMmaTypoii B HOPManbHOM CEYEHUM, UCXOAS U3 CIEAYIOLLMX MONOXEHWN:

COMNpOTMBIEHNe 6ETOHa PaCTSXKEHUIO NPUHMMAIOT PaBHbLIM HYIHO;

COMpoTMBIieHNe GETOHa CxXaTuio MPeACTaBrsAeTCs HanpsHKeHUsIMU, paBHbIMU
pacyeTHOMY COMPOTUBIIEHUIO BETOHA CXaTWI0 U PaBHOMEPHO pacrnpeneneHHbIMU
Mo YCMNOBHOW CXaTol 30He 6eToHa;

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

5.2.8 Pacyet xene3obeToHHbIX 3fIEMEHTOB MO HenMHeHoW AedopMaLivOHHON
MoZenv NpPoM3BOASAT Ha OCHOBE AMarpamMmM COCcTOsiHUS GeToHa 1 apmaTypbl, ucxoast
M3 TMNOTE3bl MNMOCKMX CeyeHuin. Kputepuem MpPOYHOCTU HOpMarbHbIX CEYeHWit
ABNAETCSA AOCTWXEHWE NPEeAenbHbIX OTHOCUTENbHBIX AedopMaunii B 6eToHe unm
apmarype.

5.2.9 Tpu pacuyeTe BHELEHTPEHHO CXaTbiX >ene30beTOHHbIX 3reMeHTOB
crepyeT yuuTbiBaTb CriyvaiiHbli 9KCLLEHTPUCUTET 1 BMUSIHWE NPOAOILHOIO M3rvba.

PacyeT ene3ob6eTOHHbIX 3fIEMEHTOB MO MNPOYHOCTM HAKMOHHbIX
cevyeHumn

5.2.10 PacueT ene306eTOHHbIX 3NIEMEHTOB MO MPOYHOCTM HAKIOHHbLIX CEYEHUI
Nnpou3BOANAT: MO HAKNOHHOMY CEYEHWIO Ha [EWCTBME MOMEPEYHOW CuMbl, MO
HaKINOHHOMY CEYEHUI0 Ha [elcTBUE M3rMBatoLero MOMEHTa M Mo noroce Mexay
HaKIOHHBIMW CEYEHVSIMU Ha [e/iCTBME NOMEPEYHON CUMbI.

5.2.11 Mpn pac4yeTe xene300EeTOHHOro 3fIEMEHTa MO MPOYHOCTM HAKMOHHOMO
CeyeHust Ha [eficTBME MOMepPEeYHOi CUsbl MpeaeribHY0 NoMNepeyHyto cuny, kotopas
MOXeT ObITb BOCNPUHSITA 31IEMEHTOM B HaKIOHHOM CEeYeHuu, cregyeT onpeaensTb
KaK CyMMy npeaenbHbIX MOMepeyHbIX Cur, BOCTPUHUMaeMbiX 6GeToHOM B
HaKMoOHHOM CeYeHMM U MOoMepevHON apmaTypol, nepeceKatolieli HaKIIoHHoe
ceveHue.

5.2.12 Mpu pacyeTe *ene3o6eTOHHOro 3feMeHTa MO MPOYHOCTU HAKIIOHHOTO
ceyeHust Ha OelcTBue U3rMbalolero MOMEHTa NpefesbHbIi MOMEHT, KOTOpbIf
MOXeT OblTb BOCMPUHSAT 3IEMEHTOM B HaKIOHHOM CEYEeHWUW, CredyeT onpenenaTb
KaK CyMMy npeferibHblX MOMEHTOB, BOCMPUHMMAEMbIX NepeceKkatolwet HakIloHHoe
ceyeHve NpoaorbHON M NMonepevHon apMaTypoi, OTHOCUTENbHO OCU, MPOXOASLLEN
yepes TOYKY NPUMOXEHWSI PABHOAENCTBYIOLLEN YCUINIA B CXXaTOW 30HE.

5.2.13 Tlpu pacyeTe xenesobeTOHHOrO 3niemMeHTa Mo nosioce  Mexay
HaKMOHHbIMW  CEYeHVsIMM  Ha [elCTBMEe MOMepeyHon Cunbl  npeaerbHyo
rnonepeyYHylo cuny, Kotopas MOXeT OblTb BOCMpPUHSATA 3neMeHTOM, creayeT
onpegenaTb UCXods M3 NMPOYHOCTU HaKMOHHOW GETOHHOW MOMochl, HaxoAsLencs
noA, BO3AENCTBMEM CXUMAIOLLMX YCUMNIA BOOMb MOSIOCHI U PaCTAMMBaOLLMX YCUMNA
OT nonepeyvHol apMaTypbl, NepeceKkaroLLen HaKMoHHYH NosoCy.

PacueT xene306eTOHHbIX 35IEMEHTOB MO NMPOYHOCTU NMPOCTPAHCTBEHHbIX
ceuyeHUn

5214 Tpu pacyere kene3oOETOHHbIX 3MEMEHTOB MO  MPOYHOCTU
NPOCTPaHCTBEHHbIX CEYEeHUN npedernbHbli KPYTAWMA MOMEHT, KOTOPbIA MOXeT
ObITb BOCMPUHSAT 3MEMEHTOM, CriefyeT onpefensTb Kak CymMMy npeaesibHbIX
KPYTSALLMX MOMEHTOB, BOCMPUHMMAaEMbIX MPOAOSIbHON W MOMEepevHon apmaTypo,
PacrosioxXeHHOW y Kaxaow rpaHu anemeHta. Kpome Toro, criegyeT npousBOAUTb
pacyeT MO MNPOYHOCTU >Kerne3obEeTOHHOro arnemeHTa no 6eToHHOW norsoce,
pacrosioxXeHHOW Mexay NPOCTPaHCTBEHHLIMU CEYEHVSIMU U HaxoAsLuencs nog
BO3JEICTBMEM CXUMAIOLLMX YCUIMIA BAOMb MOMOCH!I U pacTArMBaloLMX YCUMnUn oT
nonepeYHon apMaTypbl, NepecekaroLLei nosocy.

PacueT xene3o6eTOHHbIX 3/IeMEHTOB Ha MeCTHOe AelCcTBUEe Harpy3ku



5.2.15 Tlpn pacuyeTe xene3obETOHHbIX 3NEeMEHTOB Ha MeCTHoe cxaTve
npeaernbHy CXAMALOLLYH CuMy, KoTopasi MOXeT ObiTb BOCMPUHSATA 3NEMEHTOM,
crnegyeT onpedensTb WUCXodst U3 conpoTuBreHuss 6eToHa npu  06beMHOM
Hanps»KeHHOM COCTOSIHUM, CO3[4aBaEMOM OKpYXaloLmm OGETOHOM M KOCBEHHOMN
apmartypoli, ecnv OHa yCTaHoBMeHa.

5.2.16 PacueT Ha npoaaBnvBaHve NPou3BOAST ANS NIOCKUX Xene3obeToHHbIX
3M1EMEHTOB (NSUT) NpU AEWCTBUU COCPEAOTOYEHHBIX CUMbl U MOMEHTA B 30HE
npogasrmBaHus. [lpegenbHoe ycunve, KOTOpoe MOXeT ObiTb  BOCMPUHSATO
Xene3obeTOHHbIM 3NIEMEHTOM NP MPOAABMMBAHUKW, CIieAyeT OnpefensTb Kak
CyMMy npefernbHbIX YCUIMIA, BOCIPUHUMaeMbIX 6ETOHOM 1 MonepeyHol apmaTypoi,
pacronoXxeHHo B 30HE NPOAABMMBAHUS.

5.3 Tpeb6oBaHUsA K pacyeTy Xene3o6eTOHHbLIX 3JIeMEHTOB
no o6pasoBaHUIO TPELMH

5.3.1 PacuyeT xene3obeTOHHbIX 3MEMEHTOB MO 00pa3oBaHMi0 HOpManbHbIX
TPEWMH MpPOM3BOASAT MO  NpeaenbHbIM — YCUNMSM WM MO HEeNMHEWHoOW
nedopmauunoHHoi  mogenu. PacyeT no 06pasoBaHUO  HAKMOHHbLIX  TPELLWH
NpPou3BOASIT NO NpeAerbHbIM YCUMUSAM.

5.3.2 PacuyeT no o06pas3oBaHUiO TPELWMH Xere300ETOHHbIX 3fIeMEeHTOB Mo
npeaernbHbIM YCUNMsiM MPOU3BOAST U3 YCIOBUS, MO KOTOPOMY YCUNME OT BHELLHWX
Harpy3ok 1 BO3AENCTBUIA F B pacCcMaTpuBaeMOM CEYEHUN He AOIDKHO NpeBbILaTh

NPEenenbHOro Yeurns Fye yii , KOTOPOE MOXET BbiTb BOCMIPUHSITO Kere306eTOHHBIM
31EMEHTOM NPY 06Pa30BaHNM TPELLMH.

Rl Fcrc,uii . (5.2)

5.3.3 MNMpepnenbHoe ycunve, BOCMPUHUMAEMOe Xerne306eTOHHbIM 3fieMEeHTOM Npu
o6pasoBaHMM HOpMarbHbIX TPELMH, criefyeT onpefensTb MCXoas M3 pacyeTa
»ene3o6eTOHHOro 3rieMeHTa Kak CMoLLHOMo Tena ¢ y4eToM ynpyrx aedopmaimii B
apmaTtype ¥ Heynpyrux Aedopmauuii B pacTsHyTOM M cxatom OeToHe npu
MaKCUMarbHbIX HOpMaribHbIX PacTArMBaOLMX HanpshkeHUsX B GETOHe, paBHbIX

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

5.3.4 PacueT >xene3obeTOHHbIX 3reMeHTOB Mo 06pa3oBaHUi0 HOpManbHbIX
TPEWMH MO HenMHENHON [AedopMaLMOHHON MOAENnM MpPOU3BOAST Ha OCHOBE
AvarpaMMm COCTOSIHUSI apmaTypbl, PacTsHYTOro M cxatoro 6eToHa u rvnotesbl
Nrockux ceveHuin. Kputepuem o6pa3oBaHUs TpeWMH SIBSIETCS OOCTUXEeHUe
npeaenbHbIX OTHOCUTENbHbBIX AedopmaLinii B pacTsiHyToM 6eToHe.

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

5.4 Tpe6oBaHMUsA K pacyeTy Xene3o6eTOHHbLIX 3JIeMEHTOB
Mo pPacKpbITUIO TPELLNH

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

5.4.2 PacyeT Mo packpbiTUIO TPELWH NPOU3BOAAT U3 YCMOBMS, MO KOTOPOMY
LUIMPUHA PacKpbITUSt TPELLMH OT BHELLHEN HarpyskW ... HE JObKHA NPEBOCXOAUTH

npegenbHO A0NYCTUMOro 3HAYEHNS LLMPUHBI PACKPBITUA TPELWMH & cpe ujs -

& Lopeult - (53)

I:zli:?‘li:

5.4.3 LLInpuHy packpbITUsi HOpMarbHbIX TPELLWH ONpeaensitoT kak Npou3BeaeHne
CpenHVX OTHOCUTENbHBIX AedopMaLuin apMaTypbl Ha ydacTke Mexay TpeLyHamm 1
ONMHBI 3TOro yvacTka. CpefHve oTHocUTenbHble AedopMauny apMmaTypbl Mexay
TpewmHamy OonpeaensioT C  yd4eToM paboTbl pacTsHyToro 6eToHa Mexay
TpewmHamu. OTHocUTENbHbIE AedopMaL i apMaTypbl B TpELLWHE ONpeaensioT n3
YCIMOBHO YMPYroro pacyeta >ene3obeTOHHOTro 3fieMeHTa € TpewuHamu C
MCnonb3oBaHWMEM  MPUBEAEHHOrO  Moayns  Aedopmauuy  oxatoro  6eToHa,
YCTaHOBMEHHOTO C YY4ETOM BUSHUS Heynpyrx AedopmManuii 6eToHa cxaTomn 30HbI,
WM N0 HenmHenHon AedopMaLnoHHOM Moaerm. PaccTosiHne mexay TpewmHamm
onpeensoT U3 yCroBusi, MO KOTOPOMY Pa3HOCTb YCUIUIA B NPOAOSbHON apMaType
B CEYEHUM C TPELLMHON U Mexay TpewyHamm JomkHa ObiTb BOCMPUHSATA YCUIMSAMU
cLienneHuns apmaTypbl ¢ 6ETOHOM Ha ANMHe 3TOro yyacTka.

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

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

5.5.1 PacyeT xene3obeToHHbIX 3IEMEHTOB Mo AedopmaunsiM Npou3BOAST U3

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

Nporm6oB WM NepeMeLLIEHNA s -
J & (5.4)

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

5.5.3 B Tex cnyyasix, korga npormbbl xene3obeToHHbIX 31IEMEHTOB B OCHOBHOM
3aBUCAT OT W3MOHbIX Jedopmauunii, 3HadeHus nporMboB onpenensT no
KPVBM3HAM 3JIEMEHTOB WM MO XXECTKOCTHBIM XapaKTepucTuKam.

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

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

Pacyetr pedopmauuini xene3obeTOHHbIX KOHCTPYKLUMA C  Y4EeTOM TPeLmH
Npou3BOAST B TEX Cry4asix, Kora pacyeTHasi MpoBepka Ha obpasoBaHve TpeLmH
nokasblBaeT, YTO TpeLLwHbl 06pa3ytoTcsi. B NpoTMBHOM Criydae Npou3BoasiT pacyeT
nedopmauuin kak Ans xene3obeToHHOro anemeHTa 6e3 TpeLwH.

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

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

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

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

6 MaTtepuanbl onsa 6eTOHHbIX U
Xene3o06eTOHHbIX KOHCTPYKLIMA

6.1 BeToH

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

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

MESKO3EpPHUCTbIN cpeaHen nrotHocTy ot 1800 ao 2200 kr/m3 ;
NEerkun;

AYEUCTbIN;

HanpsratLLmin.

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

Kriacc Mo NpoYHOCTM Ha OCEBOe pacTskeHue 5y ;
Mapka No MOpPO30CTOMKOCTU F ;

Mapka no BoAoHenpoHulaemocTm i ;

Mapka o cpefHei NnoTHOCTH [

MapKa Mo CamMOHaNPsHKeHNIo < .

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

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

[onyckaeTca NpyHUMaTh MHOe 3HauyeHue 0BecneyeHHOCTU MPOYHOCTM BeToHa
Ha CXaTvie U OCEBOE PacTsPKEHVE B COOTBETCTBUM C TPEGOBaHUSMY HOPMATUBHBIX
[OKYMEHTOB A1 OTAEMbHbIX CreLmanbHbiX BULOB COOPYXEHUIA.

Mapka 6eToHa N0 MOPO30CTOMKOCTU F COOTBETCTBYET MUHMUMArbHOMY YuCy
LIVKIOB MEPEMEHHOTO 3aMOpPaXVBaHWsl U OTTauBaHusl, BbiAEPKBAEMbIX 06pa3LoM
Npyu CTaHAAPTHOM UCTIbITAHWW.

Mapka 6eToHa No BOAOHENPOHULL@eMOCTH ¥ COOTBETCTBYET MaKCUMarbHOMY

3HaYeHUIo AaBneHns Bogbl (B MMa-10-1), BbigepxvBaeMomy 6eTOHHBIM 06pasLom
npwv UCNbITaHWW.
Mapka 6eToHa no cpefHen NNOTHOCTU I} COOTBETCTBYET CpeaHEMY 3Ha4YEeHUI0

06beMHol Maccbl 6eToHa (Kr/m3 ).

Mapka Hanpsiratowiero 6eToHa Mo CcaMOHanpshkeHUO npeacTasnser cobon
3HayeHve npedBapuUTeNibHOTO HanpshkeHust B GeToHe, MMa, cosgaBaemoro B
pesyrnbTaTe ero pacluMpeHusi Npy KoadgmuneHTe NPpoaoNbHOMO apMUpoBaHNs H =
0,01.

Mpy HeOBXOAMMOCTY yCTaHaBMMBAKOT AOMNONHUTESNbHbLIE NOKa3aTeny kayecTea
6eToHa, CBsi3aHHble C  TEMNMOMPOBOAHOCTbI,  TEMMEPaTYPOCTOWKOCTbLIO,
OTHECTOMKOCTb, KOPPO3MOHHOW CTOMKOCTbIO (kak camoro 6eToHa, Tak w
Haxofsleca B HeM apmaTypbl), Ouorornyeckoi 3aumTon M C  APYrMMuK
TpeboBaHuAMM, NpeabsBRsieMbiMU K KOHCTPYKUMK (CM 50.13330, CI1 28.13330).

Hopmupyemble nokasatenu kavectBa GeToHa [orpkHbl OblTb oBecneveHsb
COOTBETCTBYIOLLWMM TMNPOEKTUPOBaHWEM cocTaBa 6eToHHOW cmecu (Ha OcHoBe
XapaKkTepucTuk matepuanoB ansi 6etoHa u TpeGoBaHWii K GETOHY), TexHomnoruewn
NpUroTOBIEHNS] GETOHHOM CMEcM U NpoM3BOACTBA OETOHHbIX paboT npu
N3roTOBMEHUN  (COOPYXeHWUM) OeTOHHbIX U Xene300EeTOHHbIX  u3genuin 1
KOHCTpYKUMA.  Hopmupyemble — nokasaterm  kadyecTBa  OeToHa  JOSDKHbI
KOHTPOIIMpOBAaTbLCS Kak B MpoLiecce Npov3BoAcTBa paboT, Tak U HENOCPEACTBEHHO
B U3rOTOBJIEHHBLIX KOHCTPYKLIMAX.

Heobxogumble HopMupyemble nokas3aTenu kadecTBa 6eToHa criegyeT
yCcTaHaBMMBaTb NpY NPOEKTUPOBaHUM GETOHHbIX U Xere306eTOHHbIX KOHCTPYKLIWIA B
COOTBETCTBMM C PacyeToM W YCIIOBWUSIMU U3TOTOBIIEHWST W 3KChnyaTauum
KOHCTPYKLWIA C Y4ETOM PasnuyHbiX BO3AEWCTBUIA OKPYKAIOLLEW CPefbl U 3aLMTHBIX
CBOWCTB 6ETOHA MO OTHOLLEHUIO K MPUHSITOMY BUAY apMaTypbl.

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

Knacc 6eToHa no npo4YHOCTM Ha OCEBOE PaCTsKeHWe £; HaszHadaloT B criyyasix,
KOi@ 9Ta XapaKTepucTvka WMeeT [NaBeHCTBYLee 3HayeHue B paboTe
KOHCTPYKLWW U €e KOHTPOIMPYIOT Ha NMPOV3BOACTBE.

Mapky ©6eToHa MO MOPO3OCTOMKOCTU F Ha3Ha4aloT [Ansi KOHCTPYKLMA,
noaBeprarLLyXcs BO3AENCTBIIO NEPEMEHHOTO 3aMOPaXVIBAHNS U OTTaBaHWS.

Mapky GeToHa Mo BoAOHenpoHWLaeMocTu ¥ HasHayaloT Ans KOHCTPYKLMMA, K
KOTOPbIM NPeAbSBSAT TPeGOBaHUSA MO OrpaHNYEHNIO BOAOMPOHULLGEMOCTMU.

Mapky 6eToHa nO caMoHanpsikeHulo HeobxoaMMOo  HasHayaTb  Ans
CaMOHanpsPKEHHbIX KOHCTPYKLMIA, KOMa 3Ty XapakTepUCTUKY Y4YWTbIBaOT B
pacyeTe 1 KOHTPONMPYHOT Ha NPOV3BOACTBE.

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

Tabnua 6.1
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BetoH

Knaccel no NMPOYHOCTU Ha CxaTune

Tsoxenbln 6eTOH

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

Hanpsratowmn 6eToH

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

Menko3epHuCTbIN 6eToH

rpynn:

A - ecTtecTBeHHoro || B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30;
TBEpAEHUs unm || B35; B40

NOABEPrHyThIN Tennosown

obpaboTke npu

aTMocdepHOM AaBreHnn

B - noABeprHyThI
aBTOKaBHON 06paboTke

B15; B20; B25; B30; B35; B40; B45; B50; BS55;
B60

Jlerkuin  6eToH  Mapok
cpefHei NNoTHOCTY:

no

D800, D900

B2,5; B3,5; B5; B7,5

D1000, D1100

B2,5; B3,5; B5; B7,5; B10; B12,5

D1200, D1300

B2,5; B3,5; B5; B7,5; B10; B12,5; B15; B20

D1400, D1500

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

D1600, D1700

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

D1800, D1900

B15; B20; B25; B30; B35; B40

D2000 B25; B30; B35; B40

AvencTbii  6eTOH npu ABTOKNaBHbLIN HeaBToknaBHbI
mMapkax Mo  cpepHei

MIOTHOCTH:

D500 B1,5; B2; B2,5 -

D600 B1,5; B2; B2,5; B3,5 B1,5; B2
D700 B2; B2,5; B3,5; BS B1,5; B2; B2,5
D800 B2,5; B3,5; B5; B7,5 B2; B2,5; B3,5
D900 B3,5; B5; B7,5; B10 B2,5; B3,5; B5
D1000 B7,5; B10; B12,5 B5; B7,5
D1100 B10; B12,5; B15; B17,5 B7,5; B10
D1200 B12,5; B15; B17,5; B20 B10; B12,5




Mopu3oBaHHbIN  6ETOH npu
Mapkax no cpenHen
MIOTHOCTH:

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

Mpumeyanne - B HacTosileM cBoAde nNpaBwri TepMUHbl "merkuii 6eToH" u
"Nnopu3oBaHHbIN  GETOH" WCMONb3YTCS COOTBETCTBEHHO Ans 0603HaveHus
nerkoro 6eToHa NOTHOM CTPYKTYPbI U NIerkoro 6eToHa NopM3oBaHHOM CTPYKTYpbI
(co cTeneHblo nopusauum cebie 6%).

Tabnumua 6.2 - Knaccel 6eToHa No NpovHOCTW Ha OCEBOEe pacTshKeHve

BeTtoH

Kracc npoYHOCTM Ha 0CEeBOe PacTshKeHne

Tskenbl,  HanpsirarLLmi,
MEIKO3EPHUCTbIN GETOHbI

Bs0,8; By1.2; Byl By20; By24; Bi28; Bpd2;
B;36; By 4,0

Jlerkuii 6eToH

B;08; Bg1,2; B1,6; By2,0; By24; Bp2,8; By32

Tabrnumua 6.3 - Mapku 6eToHa no

MOPO30CTONKOCTMN

BeTtoH

Mapku no MOpO30CTONKOCTH

Tskenbl, Hanpsralowmi 1
MEIKO3EPHNUCTbIN GETOHbI

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

Jlerkuin 6eToH

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

AyencTbin U NOPU3OBaHHbLIN
6eToHbI

F15; F25; F35; F50; F75; F100

Tabnuua 6.4 - Mapku 6eToHa no

BOAOHENPOHULLAEMOCTH

BeTtoH Mapkun no BogonpoH1LLaemMocTm
Tspkenbiin, MernkosephucTbiv [|W2; W4; W6; W8; W10; W12; W14; W16;
6ETOHbI W18; W20

Terkuii 6eToH

W2; W4; W6; W8; W10; W12

obecneymBaeTcs He Hke W12

I'Ipmmeanme - Ona Hanpdararowiero 6eToHa Mapka no BOAOHENPOHULaeMOoCTU

1 B NPOEKTax MOXeT He yKa3blBaTbCA.

Tabnumua 6.5 - Mapku 6eToHa no

cpegHen NoTHOCTH




BetoH Mapku no cpeHer NroTHOCTH

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

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

D1100; D1200

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

Tabnuua 6.6 - Mapku 6eToHa No camoHanPsHXEHNI0

BeTtoH Mapkun no camoHanpsixeHuo

Hanpsratowmii 6eToH ) ) . . ) . )
8,08;5,08; 8,1; 8,1.2; B,15; 8,2; 5,3;

Sp4_

6.1.5 TpoekTHbIN Bo3pacT GeToHa, T.e. BO3pacT B KOTOPOM GETOH [OSpKeH
npvobpecTy BCe HOPMMPYeMble AMs HEro rnokasaTenu Ka4yecTBa, HasHayaloT npu
NPOEKTUPOBaHNN, WCXOAS W3 BO3MOXHbIX pearbHbIX CPOKOB  3arpyxeHus
KOHCTPYKLMIA  MPOEKTHbIMWA  Harpy3kamu, C y4eTom crnocoba Bo3BefeHus
KOHCTPYKLWI 1 yCrioBuWiA TBEpAEHUst 6eToHa. Mpu OTCYTCTBUM 3TUX AaHHbIX Kracc
6eToHa ycTaHaBMMBalOT B NMPOEKTHOM Bo3pacTe 28 CyT.

3HayeHne HOPMMPYeMbIX OTMYCKHOW W nepeaaToyHON MpoYHOCcTM GeToHa B
anemeHTax COOPHbIX KOHCTPYKUWIA criedyeT HasHavaTb B cooTBeTcTBuM ¢ [OCT
13015 n cTaHgapTaMmn Ha KOHCTPYKLIMN KOHKPETHbBIX BUOOB.

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

[ins npeaBapuTENbHO HaNPSPKEHHbIX Kene306eTOHHbIX KOHCTPYKUMIA Krnacc
6eToHa No MPOYHOCTU Ha CxaTue crnepyeT MPUHMMaTbL B 3aBUCUMOCTM OT BUAA U
Kracca HanpsiraeMon apMaTypebl, HO He Huxe B20.

MepenatoyHyto npoyHocTb GeToHa Rg,p (NpoYHOCTb GETOHa K MOMEHTY ero
0b6xaTus, KOHTponMpyemast aHanor4yHo knaccy 6eToHa no MPOYHOCTM Ha CxaTve)
cnepyeT HasHavaTb He MeHee 15 MIMa n He meHee 50% npuHATOro knacca 6eToHa
M0 MPOYHOCTU Ha CxaTme.

6.1.7 Menko3epHucTbii GeToH 6e3 cneumansHOrO  3KCNEepUMEHTArIbHOro
060oCHOBaHUA He JonyckaeTcs NMPUMEHSTb ANs Xene3o0eTOHHbIX KOHCTPYKLWM,
noaBepraloLLyXcs BO3AENCTBMIO MHOrOKpaTHO NMOBTOPSIOLLENCS Harpysku, a Takxe
ONA NpeaBapuTEnbHO HaMpPsKEHHbIX KOHCTPYKLMIA NporeTom cBbilwe 12 M npu

apM1poBaHUM MPOBOSIOYHON apMaTypoi knaccos E | Bp ni.

Knacc menkosepHUcToro 6€ToHa no NPOYHOCTM Ha CxaTue, MPUMEHSIEMOro Ans
3aWwmThl OT KOppo3un W obecrnedeHus cuenneHus ¢ 6eTOHOM Hanmpsiraemow
apMaTypbl, pacnorioXeHHO B Nasax U Ha NOBEPXHOCTU KOHCTPYKLMK, AOIDKeH OblTh
He Hke B20, a Ana MHbEeKUUN KaHarnoB - He Hke B25.

6.1.8 Mapky 6eToHa Mo MOPO30CTOMKOCTU CrneayeT HasHayaTb B 3aBUCMMOCTMW
oT TpeboBaHWiA, NpeabSBNsSEMbIX K KOHCTPYKLUAM, pexuMa ux aKCnmyatauum un
YCIOBWIA OKpyXKatoLLei cpeabl cornacHo CI 28.13330.

[Ans Haa3eMHbIX KOHCTPYKLWIA, NopBepraeMblX aTMOCHepHbIM BO3AENCTBUSIM
OKpYXaloLen cpefbl MpU pacyeTHOW OTpuuaTerbHOW TemnepaType HapyXHoro
BO3Jyxa B XorofHbli nepuod ot MuHyc 5°C go muHyc 40°C, npuHMMatoT mMapky
6eToHa no Mopo3ocTolkocTn He Hwke F75. lMpu pacuyeTHol Temnepatype
Hapy»Horo Bo3ayxa Bbille MUHyC 5°C Anst HaA3eMHbIX KOHCTPYKLMIA MapKky 6eToHa
Mo MOPO30CTOWKOCTU HE HOPMUPYHOT.

6.1.9 Mapky 6eToHa N0 BOAOHEMNPOHMLLAEMOCTU CcriedyeT Ha3HadYaTb B
3aBUCMMOCTU OT TpeboBaHWiA, MpeabsBRAsSEMbIX K KOHCTPYKLMAM, pexvima ux
KCnyaTauum 1 ycroBuii okpyxatoLlen cpeabl cornmacHo CI128.13330.

[na Haa3eMHbIX KOHCTPYKLMA, NoABepraeMbiX aTMOCcepHbIM BO34ENCTBUAM
npy pacyeTHOW OTpULIATENbHON TeMnepaType Hapy}HOro BO3AyXa Bbille MWHYC
40°C, a Takke AN HapyXHbIX CTEH OTannMBaeMbIX 34aHui Mapky GeToHa no
BOZOHENPOHMLLAEMOCTU HE HOPMUPYIOT.

6.1.10 OCHOBHbIMW MPOYHOCTHBIMW XapakTepucTukamn 6eToHa SBNATCA
HOPMaTVBHbIE 3HAYEHNA:

COMPOTHMBIIEHNS 6ETOHA OCEBOMY CXKaTUO Rj 5 ;

CONPOTVBIIEHNsI GETOHA OCEBOMY PACTSKEHWIO Kig .

HopmaTtuBHble  3HayeHusi CcompoTuBMeHWs GeToHa OCEBOMY  CXaTuo
(NpU3MeHHasi MPOYHOCTb) M OCEBOMY PaCTSPKEHMIO (MPU HasHayeHun knacca
6eToHa Ha NPOYHOCTb Ha CXaTue) NPUHUMAKOT B 3aBUMCUMOCTU OT Kracca 6eToHa
o NPOYHOCTM Ha cxaTve E cornacHo Tabnumue 6.7.
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Tabnuua 6.7

Bug BeTtoH . .
HopmatvBHbie conpoTusneHust 6etoHa fppn, Riy, MMa, U pacyeTHble CONPOTUBIEHNS GETOHa ANA NPenernbHbIX COCTOSHWIA BTOPOM
rpynnbl Ky ser U Rig sr , MIMa, Npy knacce 6eTOHa N0 NPOYHOCTY Ha CxaTUeE
B1,5||B2 ||B2,5|B3,5||B5 ||B7,5|B10|[B12,5|B15 ||B20 ||B25 ||B30 ||B35 ||B40 || B45 ||B50 || B55 || B60 || B70 ||B80 || B9O || B100

Cxatve Tspkenbin, || - - - 2,7 |35 [[55 ||7,5 |95 11 ||15 ||18,5([22 |/ 25,5((29 |32 |[36 | 39,5((43 |50 |[[57 |64 |71

oceBoe MerKo-

(Npr3aMeHHas || 3epHUCTbIN

NPOYHOCTbL) ([ 1 Hanps-

R " raowmmn

=]
Rb,ser
Jlerkuit - - 1,9 12,7 ||35 (|55 ||7.,5 ||9,5 11 |15 ||18,5]22 | 25,5((29 |- - - - - - - -
Avenctom (1,4 (1,9 ||2,4 ||3,3 [[46 ||69 |90 |[10,5 [[11,5]- - - - - - - - - - - - -

Pactsbkenve || Tsokenbin, || - - - 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

0 C e B 0 e | Menko-

R 3EpHUCTBIN

bt " | v wanps-

Rbt,ser ratoLmit
Jlerkuit - - 0,29 (0,39 |(0,55//0,70 ||0,85[ 1,00 |[1,10]/1,35|[1,55]|1,75{| 1,95 2,10f - - - - - - - -
Aveunctbint ||0,22 |/0,26((0,31 |[0,41 (0,55 0,63 [[0,89]/1,00 | 1,05]- - - - - - - - - - - - -

Mpumeyvanns

1 3HayeHusa conpoTMBNEHUIN NpMBEAEHb! ANS A4encToro 6eToHa cpeaHe BnaxHocTobo 10%.

2 ina MenkosepHUcToro 6eToHa Ha necke ¢ Moayrem KpynHocTu 2,0 1 MeHee, a Takke AJ1s1 Nierkoro 6eToHa Ha MesikoM NMopUCTOM 3anofHUTENE 3HAYEHUS! PACYETHBIX

CONPOTMBNEHNI Rb{,n, Rbg,m crneqyeT NPpUHUMaTh C YMHOXeHneM Ha koadbdmumeHT 0,8.

3 [ins nopu3oBaHHOro 6EToHa, a Takke ANA KepamauTONepnMTo6eToHa Ha BCMy4eHHOM MEpPrMTOBOM MEcKe 3HAaYEHWs PacyeTHbIX COMPOTMBREHUA Rprn, Raser

crneayeT NPUHMMAaTh Kak Ars Nierkoro 6eToHa ¢ yMHOXeHneM Ha koaddmuneHT 0,7.

4 [Insi HanpsiratoLero 6eToHa 3HaYeHust R;,;,n, Rb;,sgr crnegyeT NPUHUMAaTb C YMHOXEHEM Ha KoadpmuneHT 1,2.

I'Ipm Has3HavyeHun knacca 6eToHa no NPOYHOCTM Ha OCEeBOE pacTAXeHue Bg

HOPMaTUBHbIE 3HAYEHWsI COMPOTMBIIEHUS| GETOHA OCEBOMY PacTsKeHWMo Rpin
NPUHUMAIOT PaBHbLIMM YMCIIOBOM XapaKTepucTuke krnacca 6eToHa Ha oceBoe

pacTsxeHue.

6.1.11 PacuyeTHble 3Ha4YeHVsi COMpOTUBIIEHUs BeToHa OCeBOMY CxaTuio R 1

OCEBOMY PaCTSXKEHUIO Ry OMpepensitoT no opmynam:

R
Ry =22
3
Ry
Ry =22

Yo

(6.1)

(6.2)




3HayeHnsa KoapdmLmMeHTa HagexHOCTN No OETOHY Npu CXaTuu ¥y NPUHUMAOT
paBHbIMM:

ANs pacyeTa no npegeribHbIM COCTOSHUAM NEPBON rPynMbI:

1,3 - ANS TAXeroro, MENKO3epHUCTOrO, HaNpPsIraloLLEro 1 nerkoro 6eToHoB.;

1,5 - ong syeunctoro 6eToHa;

[On1s pacyeTa no npegenbHbIM COCTOSAHMSM BTopon rpynnbi: 1,0.

3HayeHuss koadpmuMeHTa HaaeKHOCTU NOo OEeTOHy NpuU  PaCTSKEHWW “¥is
NPVHUMAIOT PaBHLIMU:

Ana pacyeta no npedernbHbIM COCTOSIHUAM MepBOW rpynnbl MpU Ha3Ha4YeHun
Kknacca 6eToHa no NPOYHOCTM Ha cxaTue:

1,5 - ANS TSHXXenoro, MenKo3epHUCTOrO, HaNPSIrakoLLEro 1 Nerkoro 6eToHoB;

2,3 - nna Aa4encToro 6eToHa;

ANs pacyeTa Mo npeaernbHbIM COCTOAHWMAM MEPBOW rpynnbl NPU Ha3HaYeHUn
knacca 6eToHa no NPOYHOCTM Ha pacTsKeHue:

1,3 - ANS TSHXXENoro, MeKO3epHUCTOrO, HaNPSIrakoLLEro 1 Nerkoro 6eToHoB;

0115 pacyeTa no npegenbHbIM COCTOSAHMSAM BTopon rpynnbl: 1,0.

PacueTHble 3HaueHMst COnpoTuBreHus 6eToHa Ry, Ry, Rpser, Hprser (C
OKpYrfieHVeM) B 3aBMCUMMOCTW OT kracca GeToHa Mo MPOYHOCTM Ha cxatue U
0OCeBOe pacTskeHVe MpUBEAEHbI: ANs NpeaenbHbIX COCTOSHWIA NEPBON rpynnbl - B
Tabnmuax 6.8, 6.9, BTopo rpynnel - B Tabnuue 6.7.

Tabnuua 6.8
Bun BeTtoH o o
PacyeTHble comnpoTvereHysi 6eToHa Ry, Ry, MMa, Ans npeaernbHbIX COCTOSHMIA NepBOoi pynmbl Npy Knacce 6eToHa Mo NPOYHOCTM Ha
cxartve
B1,5||B2 ||B2,5||B3,5||B5 ||B7,5|B10|[B12,5|B15 ||B20 ||B25 ||B30 ||B35 ||B40 || B45 ||B50 || B55 || B60 || B70 ||B80 || B0 || B100
Cxatune Tsaxenbin, | - - - 21 12,8 |45 [[6,0 ||7,5 8,5 |[11,5(14,5([17,0]/19,5([22,0|25,0(|27,5|30,0([33,0|37,0({41,0|44,0 (47,5
oceBoe MerKo-

(NpW3MeHHast || 3epHUCTbIN
NPOYHOCTbL) || M Hanps-
-3 rarowmmn

Jlerkun - - 15 |21 [[28 ||45 |60 |75 8,5 ||11,5((14,5((17,0(/19,5|22,0| - - - - - - - -

Avenctoinn 10,95 (1,3 [[1,6 ||2,2 ||3,1 |46 [[6,0 ||7,0 7.7 |- - - - - - - - - - - - -

Pactsbkenve || Tsokenbin, || - - - 0,26 |0,37|/0,48 ||0,56 (| 0,66 |[0,75//0,90(/1,05| 1,15|/1,30| 1,40((1,50( 1,60/ 1,70]/1,80((1,90(/2,10((2,15]|2,20
MerKo-
3€pHUCTbI
1 Hanps-
rarowmmn

oceBoe Fy

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

Aveunctoint |[0,09 |0,12|0,14 {{0,18 {0,241 0,28 || 0,39 (0,44 | 0,46|- - - - - - - - - - - - -

MpumeyvanHns
1 3HayeHus conpoTMBIeHUIA NpUBeAeHbI ANs suencToro 6eToHa cpeaHen BnaxHocTbio 10%.

2 na MeInKOo3epHNUCTOro 6eToHa Ha necke ¢ Moaynem KpynHocTu 2,0 n MeHee, a Takxe Ans Nerkoro 6eToHa Ha MernkoM NOPUCTOM 3anonHuTene sHa4yeHna pacyHeTHbIX

conpoTuBneHui Ry cregyet NpyHUMaTh C YMHOXEHMEM Ha KoaddmumeHT 0,8.

3 [ns nopu3oBaHHOrO GeToHa, a Takxe AN Kepam3uTonepnMToGeToHa Ha BCMyYeHHOM MEprIMTOBOM MECKE 3HAYEHWst PACUYETHbIX COMPOTMBREHUA Ry criedyert
NpYHMMaTb Kak Anst nerkoro 6eToHa ¢ yMHOXeHVeM Ha koadbdmumeHT 0,7.

4 [1na Hanpsiratowero 6eToHa sHadeHust f; criegyeT NPpUHUMaTh C YMHOXEHUEM Ha koaddmumeHT 1,2.

5 [Ona Tsbkenbix 6etoHoB kraccoB B70-B100 pacuyeTHble 3Ha4YeHWst COMPOTMBIIEHWS OCEBOMY CXaTuto f; W OCEBOMY PaCTSDKEHWMIO Ry MPUHATHI C y4ETOM

[OMOSTHUTENBHOTO MOHVBKAIOLLIETO KOIMDULIMEHTA ¥ by , YUUTBLIBAIOLLETO YBENUYEHME XPYMKOCTU BbICOKONPOUHbIX GETOHOB B CBSI3M C YMEHbLUEHWEM AedopmaLini
360- 8
nonay4ecTy 1 PaBHOTO ¥ 3 = 00 rae £ - knacc GeToHa no NPoYHOCTM Ha CxaTue.

Tabnuua 6.9



Bun BeToH PacyeTHble 3HayeHusi conpoTuBreHuss GeToHa
COMpOTMBIEHUs o o
[N NpefenbHbIX COCTOAHWIA NepBOoi rpynMbl R ,
MMa, npyv knacce 6GeToHa MO MNPOYHOCTU Ha
0CEBOE pacTshkeHne
B, 08| Bs1,2 || Be16 || By 2,0 || By24 || By2.8 || B;3.2
PacTtsxeHnne Tspkensin, 0,62 (0,93 ||1,25 (1,55 |/1,85 |[2,15 [[2,45
MEnKO3EPHUCTBIN,
oceBoe fy _
Hanpsralouwmn 1
nerkun

6.1.12 B HeoOXoOWMbIX Cryyasix pacyeTHble 3Ha4YeHUsi MPOYHOCTHbIX
XapakTepucTuk 6eToHa YMHOXaloT Ha crepylowpme KoddULMeHTbl  YCNoBUWIA

paboTbl ¥, yuuTbiBaOWMe OCOGEHHOCTM paboTbl GeToHa B KOHCTPYKLWK
(xapaKkTep Harpysku, YCroBUs OKpyxartoLLe cpeabl 1 T.4.):

a) ¥y - ANnA OEeTOHHbIX W Xene30OEeTOHHbIX KOHCTPYKLMIA, BBOAWMBIA K

pacyeTHbIM  3HAYEHUSIM  COMPOTUBIIEHUA &3 U Ry WM yUUTbIBAOWMIA BMsiHWE
ONUTENBHOCTY AEVCTBUSA CTAaTUYECKON HarpysKu:

¥p1 = 1,0 npu HenpogOMUTENBLHOM (KPaTKOBPEMEHHOM) AENCTBUN HAarpy3Kku;
Y1 =0,9 nNpu NpoaoCIKMTENBHOM (ANMTENbHOM) AeWCTBUM  Harpysku. [Ons

SIYENCTbIX M NOPU30BaHHbIX 6€TOHOB ¥y =0,85;

6) Y2 - ANA GETOHHbIX KOHCTPYKLMWIA, BBOAUMBIN K pacYETHbIM 3HaYeHUsIM
COMPOTUBIEHUS! fy U YYWTHIBAIOLWYA XapakTep pPaspyLLeHUs TakuX KOHCTPYKLWUMA,
iz =0,9;

B) ¥u3 - ANA OETOHHbIX W Xene300EeTOHHbIX KOHCTPYKUWA, GeToHMpyemMbiX B
BEpPTUKanbHOM MOMOXEHUW Npu BbicOTe cnosi 6eToHupoBaHust cebiwe 1,5 M,

BBOAMMbIN K paCYETHOMY 3HAYEHWIO CONpOTUBIEHUst 6eToHa &y, y3 =0,85;

r) ¥4 - AN AYEUCTbIX GETOHOB, BBOAUMBIA K pPaCYETHOMY 3HAYEHWO
ConpoTuBIEHNs GeToHa Ry :
¥uq = 1,00 - npn BnaxHocTn sauenctoro 6etoHa 10% u meHee;

¥uq = 0,85 - npu BnaxHocTn auenctoro 6etoHa 6onee 25%;

Mo MHTEpronsuuM - Npu BRaXHOCTM syencToro 6etoHa cbiwe 10% 1 MeHee
25%.

BnvsHWe  MOMEpPeMEHHOr0  3aMOPaXMBaHWS W OTTauBaHWs, a Takxke
oTpULaTENbHLIX TEMMEPATyp, YYUTLIBAIOT KOI(MIMLMEHTOM YCrOBUA paboThbl

6eToHa Tys £1,0. NS Hag3eMHbIX KOHCTPYKLUIA, NOABEpraemblX aTMOCKepHbIM
BO3JENCTBUAM OKpYyXalolleln cpefbl NpU pacyeTHOW TemnepaType HapyxHOro
Bo3gyXxa B XxorogHbln nepuog MuHyc 40°C 1 Bbile, NPUHUMAOT KO3dMUNEHT

¥p5 =1,0. B ocTambHbIX cryyasx 3HadeHus KoadpdmumeHTa npuHUMAOT B
3aBMCHMMOCTU OT HAa3HAYEHUs! KOHCTPYKLMM W YCIOBUIA OKpYXatowel cpeabl
cornacHo cneumarnbHbIM yKasaHusaMm.

6.1.13 OCHOBHbIMM AedopMaLMOHHBIMU XapakTepucTMkamm 6eToHa SBnsTCA
3HaYeHus:
npegernbHbIX OTHOCUTESNbHBLIX AedopMauuin 6eToHa Npu OCeBOM CxaTun u

pacTsbkeHUm (Mpy OAHOPOAHOM HaMPsKeHHOM COCTOSIHUM B6eTOHa) &5 W Epgp ;

HayarbHOro Moayns ynpyroctv £j;
moayns casura (5 ;

KO3a(pPMLIMEHTa (XapaKTEPUCTUKM) MOM3Y4ECTU P o ;
koadpuLmeHTa nonepeyvHon agedopmavmm 6eToHa (koaddmumeHTa MyaccoHa)

VP

Ko3dpuLIMeHTa NIMHENHOM TemnepaTypHoi AedopMaLnm 6EToHa o j; .

6.1.14 3HauyeHuss npefesnibHbIX OTHOCUTENMbHbIX AedopMaLmnii  TSHKeNoro,
MEMKO3EPHUCTOrO ¥ HanpsiratoLLero 6ETOHOB NMPMHUMAKOT PaBHbIMU:
NpY HENPOAOIMKUTENBHOM AEVCTBUM Harpy3sku:

£pg =0,002 npu oceBoM cxaTuu;

£pen =0,0001 npn oceBoM pacTskeHWu;
npv NPOAOIKATENBHOM AECTBUM Harpy3ku - no Tabmmue 6.10 B 3aBUCKUMOCTU
OT OTHOCUTESBbHOW BIIXHOCTM BO34yXa OKpYXatoLLen cpeapl.

Ta6bnuua 6.10



OTHocuTenbHas || OTHocUuTenbHbIe ,qeq)opmaumw TAXeNnoro, MeJIKO3epHUCToro wu

BIaXHOCTb HanpsiratoLero 6eToHa Npy NPOACIKUATENBHOM AeCTBUM Harpysku
BO3AYyXa
OKpy>xatoLLen
cpeabl,%

npu cxaTum Npu pacTsHreHU

3 3 3 3 3 3

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

1 OTHOCUTEMNbHYIO BMAXHOCTb BO34yXa OKpYXalowWwen cpedbl npuHumatoT no CIM
131.13330 Kak CpefHIo MEeCSiHHYI0 OTHOCUTENbHYK BMaXHOCTb Haubonee Tenmoro
Mecsua Ans paiioHa CTpPoUTenbCTBa.

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

3HaueHVs1 NpeferibHbIX OTHOCUTESbHBIX AedopMaLui Ans NErkmx, S4encTbixX 1
Nopu3oBaHHbIX GETOHOB CriedyeT NpYHUMaTh MO CreLnanbHbIM YKazaHusam.

[onyckaeTcst NPUHMMATL 3HaYeHUs NpeaesibHbIX OTHOCUTENbHbBIX Aedopmalii
nerkux 6eTOHOB Npu MPOAOIKUTENBHOM AENCTBMWM Harpysku no tabmuue 6.4 c
noHwxalouym  koadpmuueHTom [(0.4 + 0,60 /2200) 20,7] (3peck @ - NnoTHOCTb
6eToHa.)

6.1.15 3HauveHuss HavanbHOro MoAyns ynpyroctu 6eToHa npu cxatmm u
pacTsHKEHUN MPYHUMMAIOT B 3aBUCUMMOCTM OT kriacca GeToHa Mo MPOYHOCTU Ha
cxkatue B cornacHo Tabnvue 6.11. 3HaueHus moayns caBura 6eToHa npuHUMatoT

paBHbiM (0,4 .

Tabnua 6.11
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BeToH 5
3HaueHMs HayanbHOro MoAJynsl YnpyrocTy 6eToHa Npu cxaTum u pactsbkeHun Zp, MMa-10-3, npu knacce 6eToHa No NPOYHOCTU Ha

cxartue

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

Taxenbii - - - 9,5 ||13,0//16,0(/19,0([21,5 | 24,0|27,5|30,0([32,5(/34,5|/36,0(37,0([38,0(/39,0(/39,5//41,0(42,0((42,5|/43

Merko3epHuCTbIN
rpynn:

A -1- - - 7,0 |10 |[13,515,5|17,5 |[19,56]22,0((24,0|/26,0((27,5|/28,5|- - - - - - - -
€CTECTBEHHOro
TBEpAEHUS

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

Terkuii " - - - - - - -
NOPU30BaHHbIN
MapKu no
cpefHewn
NMOTHOCTU:

D800 - |- |40 |45 |50 |55 |- |- |- - |- (- M- - M- M- - M- M- I - |-

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

D1200 - - ||6,0 |[6,7 ||7,6 |87 |95 |[10,0 ||10,5|- - - - - - - - - - - - -

D1400 - - |70 ||7,8 |88 |[10,0(11,0({11,7 |12,5][13,5|14,5|/15,5] - - - - - - - - - -

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

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

D2000 - - - - - 14,5((16,0(/17,0 |[18,0(/19,5]/21,0|22,0([23,0(/23,5|- - - - - - - -

AyeuncTbin
aBTOKITaBHOIO
TBEpAEHUs
Mapku no
cpenHen
NMIOTHOCTU:

D500 w4 -0 - - - - - - - - - - - - - - - - - - -

D600 17 [18fl22 (- - - - 0= - - - - - - - - - - - - -l

D700 1,9 2225 |29 (- - - 0 0- 0- M- - - - M- 0- 0- M- - - - |-

D800 - - ll29 |[34 f40 (- - - M- M0~ M- 4 M- M- - M- 0= M- - - -

D900 - - - 38 |45 |55 |- |- - - - - - - - - - - - - - |-

D1000 - - - M- so {0 (7o - - - - -0 M- - - - - - - - -

D1100 - - - M- - les 7o lss lse |- - - - M- - M- 0- M- M- M- - -

D1200 - - - - - - lea les o3 - - - - - - - - - - - - -




MpumeyvaHns

1 Ana menkosepHuctoro 6etoHa rpynnbl A, NMOABEPrHyTOro TenroBo obpaboTke unv Npyu aTMocepHOM AaBfieHWW, 3HAYEeHUst HadanbHbIX MoAymnen
ynpyroctu 6eToHa crefyeT npuHUMaTh ¢ koaddmumeHTom 0,89.

2 ina nerkoro, S4encToro 1 Nopu3oBaHHOrO HETOHOB MPU NPOMEXYTOYHBLIX 3HAYEHUAX NMOTHOCTU GETOHa HavarbHble MOAYMM YNPYrocTW NPUHMMAIOT No
JMHENHOWN MHTEPMoMnALUN.

3 [Ona suyeucToro GeToHa HeaBTOKMABHOrO TBEPAEHUst 3HauyeHus E; npuHUMAlT Kak Ans GeToHa aBTOKNMaBHOTO TBEPAEHUS C YMHOXEHUEM Ha
koacpdmumenT 0,8.

4 [Ina Hanpsirarowero 6eToHa 3HadyeHnss X NpuMHUMAIOT Kak Aris Tshkeroro 6eToHa ¢ yMHOXeHVeM Ha koadpmuneHT o = 0,56+0,006 B.

Mpu NpopomKTENBEHOM AEUCTBUM HAarpysku 3HaueHus mMoayns Aedopmauuii
6eToHa onpegensitoT no dopmyre

)
EEJ T

i ra— 6.3
: 1+ Eh ey €3

rae ©per - KOAPULMEHT NON3y4ecTn 6eToHa, NPUHMMaeMbIi cornacHo 6.1.16.

6.1.16 3HauveHnss koacpdmuMeHTa nonsydecT 6GeToHa ¥h.r MPUHUMAIOT B
3aBUCMMOCTM OT YCIIOBUIN OKpyXarowen cpedbl (OTHOCUTENbHOW BRaXHOCTU
BO3ayxa) M knacca 6eToHa. 3HayeHust KOA(PMLMEHTOB MOM3Y4ECTU TSHXKESoro,
MESKO3EPHUCTOrO U HanpsiratoLLero 6eToHoB NpuBeaeHb B Tabnmue 6.12.

Tabnmua 6.12

OTHocuTENBbHAsA

3HaveHns koadpdmumeHTa nondydect 6eToHa Ppe MPU
BIIEKHOCTE 6eToHa Ha cxaTtue |
Bo3zyXa Knacce Tskenoro
OKpy>xatoLLen
cpenbl, %

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

B100

Bebiwe 75 28 (|24 |[2,0 (1,8 |[1,6 ||1,5 ||1.4 |13 |[1,2 [[1,1 |[1,0
40-75 3,9 [[34 (128 |[25 ||2,3 [[2,1 ||1,9 [[1,8 ||1.6 |[1,5 || 1.4
Hwxe 40 56 (|48 ||4,0 |[3,6 3,2 |/3,0 ||2,8 |26 ||24 [[2,2 ||2,0
MpumeyaHne - OTHOCUTENbHYIO BMAXHOCTb BO34yXa OKPYXAloWen cpeabl
npvHumatoT  no CM131.13330 Kak CpPedHIol MECSHHYI OTHOCUTESbHYHO
BMaXHOCTb Hanboree Tennoro MecsiLia Ans pavioHa CTpouTenscTBa.

3HaveHuss KoadhMLMEHTa MON3YYECTU Ferkux, SYEUCTbIX U MOPU30BAHHBIX
BETOHOB crieayeT NPUHUMATHL MO CneLuanbHbIM yKasaHsiM.
[LonyckaeTca npuHUMaThL 3HaYeHWs KoadMLIMEHTa MOM3Y4ecTV Nerkux

6eToHoB No Tabnuue 6.12 ¢ noHwKatoLLM ko3dprLMeHTOM (o / 2200)2 .

6.1.17 3HayeHue koadpuumeHTa nonepeyHol Aecopmaumn  HeToHa

[AonycKkaeTcs npuHMMaTh ¥5 p =0,2.

6.1.18 3HaveHne koaddMUMeHTa nMHeHOW TemnepaTypHon Aedopmauum
6eToHa npu u3MeHeHun TemnepaTypbl oT MuHyc 40°C o nntoc 50°C npuHUMalroT:

iy =1-10-3°C-1 - ona Tsxernoro, MenkKo3epHUCTOro, HaNpsrarLwero 6ETOHOB
1 nerkoro 6€ToHa Npy MENKoM NIOTHOM 3anonHUTene;

oy =0,710-5°C-1 - pana nerkoro 6GeToHa Mpu  MEMKOM  MOPUCTOM
3anonHuTene;

oty =1-10-3°C-1 - gng svencToro 1 Nopm3oBaHHOro 6ETOHOB.
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6.1.19 [OuarpamMmbl  COCTOSIHUSI ©GeToHa  UCMOMb3ylT Npu  pacuyete
ene300eTOHHbIX 3NIEeMEHTOB MO HeNMHENHOW AedopMaLMOHHON MOAENN.

B kavecTBe pacyeTHbIX Avarpamm COCTOsHUSA 6eToHa, onpeaensiouyx CBA3b
MeXay HanpsikeHWsIMU U OTHOCWUTENbHbIMM  AedopmauusMu, MoryT  GbiTb
ncnosnb3oBaHbl NMiobble BUALI Anarpamm GeToHa: KPUBOMMHENHbIE, B TOM Yucne ¢
HMCMapaowWwen BeTBbio (MpurnoxeHne ), KYCOYHO-NMUHEMHbIe (ABYXNMHENHbIe U
TpexMHeViHble), oTBevaiowme noBegeHnio 6eToHa. [pu aTOM AOMKHBI OblTh
0603HayeHbl OCHOBHbIE NapameTpuyeckMe TOYKM Auarpamm  (MakcumanbHble
HanpspKeHUs 1 CoOTBETCTBYIOLLWE AedopMaLnm, rpaHNYHbIe 3HA4YEHUs U T.4.).

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

(N3meHeHHast pepakumsi, Mam. N 2).

PucyHok 6.1 - AnarpaMmMbl COCTOAIHUS C)KaToro 6eToHa

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

Eyl Eup Ey2

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

PucyHok 6.1 - [lnarpamMmmMbl COCTOSIHUSI CxaToro 6eToHa

6.1.20 lMpu TpexnuHelrHon Anarpamme (PUCYHOK 6.1 a) cxxvmaltoLLme HanpsixeHus
GeToHa T B 3aBUCUMOCTU OT OTHOCUTENbHBIX AedopMaLinii ykopoueHust GeToHa
£, onpefenstoT no dopMynam:

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

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

Mpu 550 % 55 £ 539

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

oy =06 Ry,

a 3HauYeHVs1 OTHOCUTENbHbIX AedhopMaLnid £5; NPUHUMAIOT
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3HaYeHUss OTHOCUTENbHBIX OedopMaLnii £33 A5 TAXKENOro, Merko3epHUCTOro
1 HanpsiraloLero 6€TOHOB NMPUHUMAIOT:
NP1 HEMPOAOIMKUTENTBHOM AENCTBUN Harpy3Ku:

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

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

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

6.1.21 Tpu AByxMHEWHOW Auarpamme  (pucyHok 6.1, 6) Cxumarowme

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

npu 0 £ 55 £ 5, 1o€ £ =

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

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

S5l red

By ved = (6.9)

3HayeHUst OTHOCUTENbHBIX AedopMaLit 5t yad MPUHUMALOT:

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

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

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

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

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

NPUHUMAOT cornmacHo 6.1.12, 3Ha4yeHWss OTHOCUTENbHOW AedopMaLnn Zpsa
NPVYHUMAIOT AN1A TSXKENoro, MEenko3epHUCTOr0 W Hanpsrawowero 6eToHoB: npu

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

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

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

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

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

6.1.25 lMpu pacyeTe gedopmanuii xene3obeToHHbIX 3IEMEHTOB MO HEJIMHENHOW
nedopMaLVoHHO MoAEenM Mpu OTCYTCTBUM TPEWWH AN OUEeHKU HanpsikeHHOo-
[edopMMPOBaHHOTO COCTOSIHUSE B CXATOM U pacTsiHyTOM GeToHe UCnonb3ytoT
TPEXIMHEVHYI0 AuarpaMMy COCTOSIHUSI 6eToHa C y4eTOM HenpOAOMKUTENBHOIO U
NPOAOIUTENBHOTO AEeNCTBUA  Harpysku. [py Hanuuum TpewmH Ans OUEeHKW
HanpsKeHHO-A,ehOPMUPOBAHHOIO COCTOSIHUSA CXaToro 6eToHa MOMUMO YKasaHHOMN
Bbllle [Juarpammbl  UCMOMb3YOT, Kak Havboree npocTylo, ABYXIIMHENHYO
avarpaMmy — coctosiHus  6eToHa C y4EeTOM  HENpPOAOIMMUTENLHOrO U
NPOAOIMKUATENBLHOIO AEVCTBUS HAarpy3Ku.



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

6.1.27 BrnusHne nNONEpeMEeHHOro 3aMOpaXMBaHUS W OTTauMBaHUsi, a Takxke
oTpuuaTtenbHbIX Temnepatyp Ha AedopMalloHHble XapakTepucTuku 6GeToHa

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

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

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

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

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

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

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

6.2 ApmaTypa

6.2.1 Tpn npoeKkTUpOBaHMN Xene3obeTOHHbIX 3A4aHWA U COOPYXEHWA B
cootBeTCTBMM C  TpeboBaHusMKW, npeabsiBNsieMblMA K OETOHHBIM 1
Xene3o0eTOHHbIM KOHCTPYKLMSIM, AOMKHbI ObiTh YCTaHOBMNEHbI BUA apMaTypbl, ee
HOpPMUpYEMbIE N KOHTPOSMpYeMble NokasaTeny kayecTsa.

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

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

TEPMOMEXaHNYECKN YNPOYHEHHYO Mepuoguyeckoro npodmns anameTpom 6-50
MM;

XOnoaHoAeopMMpPOBaHHyto nepuoandeckoro npoduns anameTpom 3-16 mMwm;

apMaTypHble KaHaTbl AuameTpom 6-18 mMm.

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

A - ansa ropsiyekaTaHom 1 TEPMOMEXaHNYECKUN YNIPOYHEHHOW apMaTypbl;

B, Bp - Ansi xonogHoaedopM1poOBaHHON apMaTypbl;

K - Ans apMaTtypHbIX KaHaTOB.

ApmaTypHble KaHaTbl NoApa3aensoTCs Ha:

K7, n3rotoBrneHHble 13 KPyrnow rmaakol NpoBOJIOKY;

K7T, n3rotoBneHHble 13 NPOBOMOKN NEPUOANYECKOr0o Npodmns;

K70, nnactuyeckun obxaTtble, M3roTOBIEHHbIE U3 rMafKo MPOBOIOKM.

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

Kpome Toro, B Heo6xoAauMbIX Criyqasx Kk apMmaTtype npeabsiBnsitoT TpeboBaHus
Nno [AONONMHUTENbHLIM MOKAa3aTensiM KadecTBa: CBapUBaeMOCTb, MNacCTUYHOCTb,
XIafoCTONKOCTb, KOPPO3WOHHYID CTOWKOCTb, XapakTepUCTUMKW CLENnneHust C
6eToHOM 1 Ap.



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

[na nonepe4yHOro M KOCBEHHOTO apMUpOBaHWsA criedyeT NpPeuMyLLeCTBEHHO
NPUMEHATb Magkyl apmatypy knacca A240 u3 ctanm mapok Ct3cn n CTt3nc (¢
KaTeropusiMm HopMupyembix nokasatenein He Hwke 2 no[OCT 535), a Takxe
apmaTtypy nepuoamyeckoro npodwmnsi knaccos A400, A500, B500 n Bp500.

[ns npefBapuUTENbHO HaNPSKEHHBIX Xene306eTOHHbIX KOHCTPYKLUMA crieayeT
npegycmaTpuBartb:

B KayecTBe Hanpsraemol apMaTypbl:

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

XONoAHOAEOPMMPOBaHHYIO NEPUOANYECKOro Npodhmns Knaccos oT Bp 1200 po

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

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

B KOHCTpyKUUSX, 3KCMnyaTUpyeMblX Npy CTaTUYecKon (M KBasucTaTU4eckom)
Harpyske B OTannMBaeMblX 3[aHWSIX, @ Takke Ha OTKPLITOM BO3Ayxe U B
HeoTanMMBaembIX 3A4aHWSX MPU pacyeTHon Temnepartype MuHyc 40°C u Bblle
MOXeT OblTb NpUMEHeHa apmaTtypa BCeX BbllleyKasaHHbIX KnaccoB, 3a
ucktoueHneMm apmatypbl knacca A400 n3 ctanm mapku 35IC, knacca A240 us
ctamnm mapku CT3kn, NPUMEHsiEMbIX NpU pacyeTHol TemnepaTtype MuHyc 30°C un
BblLLE.

Mpwn pacyeTHoOM TeMnepaTtype Hke MUHYC 55°C pekomeHayeTcs Ucnonb3oBaTb

apmartypy knacca Ac500C no [11] u A600 u3 ctanm mapkm 20r2COBA.

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

Mpy Opyrvx ycrioBUsiX 3SKCMnyaTauuu Krnacc apMaTypbl M Mapky cTanm
NPYHYMALOT MO cneuuarnbHbIM yKasaHUsM.

Mpyv NpoOeKTUPOBaHMM 30HbI Nepedayn MPeABapUTENBHOTO  HaMpPsSKEHWS,
aHKepoBKM apMaTypbl B GETOHE 1 CoeMHEHNIn apMaTypbl BHaxecTky (6e3 cBapku)
crnepyeT yuuTbiBaTb XxapakTtep noBepxHocTn apmatypbl (COCT P 52544, [3]).

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

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

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

6.2.7 OCHOBHO/ MPOYHOCTHOM XapakTEepUCTWKOW apmaTypbl SIBMsieTCA

HOPMATVBHOE 3HA4YeHWe COMPOTUBIIEHUSI PACTSXEHUIO £, NPUHUMaeMoe B
3aBWCMMOCTM OT Kflacca apmatypbl no Tabnumue 6.13.

Tabnmua 6.13
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Knacc HomuHanbHbIn HopmaTtuBHble  3Ha4eHust COMpOTUBIIEHNS

apwvatype! || AnaMeTp pacTskeHuio £, 1 pacuyeTHble 3HaYeHMs
apmaTypel, MM COMPOTUBIIEHNS r;acm»(eHmo Ans npeaenbHbIX

COCTOSIHUIA BTOPOW rpynnbl Rs,m , 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

B500 3-16 500

B, 500 3-5 500

B, 1200 8 1200

B, 1300 7 1300

B, 1400 4,56 1400

B, 1500 3 1500

B, 1600 3-5 1600

K1400 15 1400

K1500 6-18 1500

K1600 6;9; 11;12; 15 1600

K1700 6-9 1700

6.2.8 PacuyeTHble 3Ha4yeHUs COMNPOTUBMEHUSI apMaTypbl

onpegenstoT no opmyne

R = Rs,n ,

s

PacTsHXEHNIO &5

(6.10)

rae s - KOahdMLUMEHT HaaeXHOCTW Mo apMaTtype, MpUHUMaeMblin paBHbIM 1,15
ONs1 NpefenbHbIX COCTOAHMIA nepBon rpynnbl 1 1,0 - Ana npegenbHbIX COCTOSIHWN
BTOPOW rpynnbl.

PacueTHble 3HaYeHWs COMPOTUBIIEHNS! apMaTypbl PacTsbkeHuo s npuseaeHsb!
(c okpyrrieHuem) Ansi NpefernbHbIX COCTOsIHUIA MepBoKr rpynnbl B Tabrmue 6.14,

BTOpON rpynnbl - B Tabrmue 6.13. Mpu aTOoM 3HaYeHus Rs,n Ons npedenbHbiX
COCTOSIHWIA MEPBON PYMMbl MPUHATLI PaBHBIMA HAaUMEHBLLMM KOHTPOMPYEMbIM
3HaYeHWAM Mo COOTBETCTBYIOLLMM CTaHAapTaMm.

Tabnmua 6.14




Knacc 3HaueHNs pacyeTHOrO COMPOTYVBIIEHWS apmaTypbl Ans NpeaerbHbIX
apmMartypbl || COCTOSHWUI nepBou rpynnbl, Ma

pacTskeHuo £ oxatmio A,
A240 210 210
A400 350 350
A500 435 435(400)
AB00 520 470(400)
A800 695 500(400)
A1000 870 500(400)
B500 435 415(380)
B, 500 415 390(360)
Bp 1200 1050 500(400)
B, 1300 1130 500(400)
B, 1400 1215 500(400)
B, 1500 1300 500(400)
B, 1600 1390 500(400)
K1400 1215 500(400)
K1500 1300 500(400)
K1600 1390 500(400)
K1700 1475 500(400)
Mpvmeyarue - 3HaveHuss R;, B ckoBkax MCMOMb3YKT TOMbKO MPU pacyeTe Ha
KpaTKOBPEeMEHHOe AeVCTBUE Harpy3Ku.

3HayeHUsi pPacyeTHOrO COMPOTUBIIEHUS apMaTypbl CxaTuio £, NpUHUMaLOT

paBHbIMW PaCYETHbIM 3HAYEHUSIM COMPOTUBIEHUSI apMaTypbl PacTsbkeHuto &y, HO
He Ooree 3HayeHul, oOTBevalLMX AedopMaLMsaM  yKopodyeHust HeToHa,
OKPYXAIOLLEro CXaTylo apmaTtypy: npu KpaTKOBPEMEHHOM AENCTBUN Harpysku - He
6onee 400 MMa, npy ANMTENBHOM AENCTBUN Harpy3ku - He 6onee 500 MMa.

[Ana apmatypbl knaccos B500 n A600 rpaHWYHble 3Ha4YeHWUS COMPOTUBIIEHUS
CXaTUIO MPUHUMAKOTCA C  MOHWKAIOLWMM  KO3(PULIMEHTOM  YCroBUA  paboTbl.

PacyeTHble sHadYeHnst £;. npuBedeHsl B Tabrmue 6.14.

6.29 B HeobGxoguMbIX Crydasix pacyeTHble 3Ha4YeHUst MPOYHOCTHbIX

XapaKTePUCTUK apMaTypbl YMHOXaIOT Ha KO3(ULMEHTbI YCroBUM paboThbl s,
yuuTbIBaKOLLME OCOBEHHOCTU PaboThl apMaTypbl B KOHCTPYKLWW.

PacueTHble 3HaueHus R, [OnAa apmatypbl krnaccos A240..A500, B500
npuBegeHsl B Tabnmue 6.15.



Tabnuua 6.15

Knacc PacueTHble 3Ha4eHust COMPOTUBIIEHWS MOMEPEYHON apmaTypbl
apmatypbl (XOMYTOB 1 OTOTHYTbIX CTEPXHEN) pacTsHKeHUIo AN NpeaerbHbIX
coCTosiHUIA NepBow rpynnbl, Mia

A240 170
A400 280
A500 300
B500 300

Onsa nonepe4y HoM apmMartypbl BCeX Kraccos pacyeTHble  3Ha4YeHuA

conpotuBnexus X, cnegyet npuHumath He 6onee 300 MMa.

6.2.10 OcCHOBHbIMM  4edOPMALMOHHBIMU  XapaKTepUcTUKaMn  apmatypbl
SABNSAOTCS 3HAYEHUS:

OTHOCUTENbHBIX AedopMaunii YOANMMHEHUSS apMaTypbl £,5 MPU  LOCTUKEHWM
HanpsHKEHUSIMW PaCYETHOTO COMPOTUBIEHUS & ;

MoAyrsi ynpyrocTv apmatypbl ;.

6.2.11 3HayeHns OTHOCUTEMbHBIX AedopMauuii apMaTypbl £;5 NPUHUMAIOT
paBHbIMM:
[Ans apmaTypbl ¢ M3nN4ecknm npeaenoM TekydecTu

Rl (6.11)

[rst apMaTypbl C YCIIOBHBIM NPefenoM Teky4ecTu

R
s =+ 0002, (6.12)

&

6.2.12 3HauyeHVss MOZYmNs YNpyrocTv apmatypbl Z; MpUHUMaIOT OAUHAKOBbLIMU
NpY pacTsXKEHUN U CXATUN U PaBHbIMU:

£, =1,95105 Mra - ans apMatypHbIx kaHaTtos (K);
£, =2,01107 Mra - ans octansHon apMarypsl (A n B).

6.2.13 Onarpammbl cocTosiHuA (AedopM1poBaHXst) apmMaTypbl UCMOMb3YIOT Mpu
pacueTe xene3o6eTOHHbIX 3MEMEHTOB MO HENUHEHON AedopMaLIMOHHOM Mogenu.

Mpu pacuyeTte xene3o6eTOoHHbIX 3MIEMEHTOB MO HEMMHeWHoW AedopMaLoHHON
MoAenM B KavecTBe pacyeTHOW AumarpaMMbl COCTOSIHUSA  (AedopMUpOBaHKS)

apMatypbl,  YCTaHaBMMBAKOLWE  CBA3b  MEXQY  HanpsOkeHUsMW 05 U

OTHOCUTENMbHBIMUA  AedopMaumsmMn £, apMaTypbl, MPUHAMAIOT  YNPOLLEHHbIE
avarpaMmbl no Tuny guarpamm MNpaHaTna Ana apMaTypbl ¢ pusndecknum npegesnom
TekydecTun knaccos A240-A500, B500 ayxnuHeliHyto anarpammy (pUcCyHok 6.2, a),
a Ans apMatypbl C YCNOBHbBIM MpegenomM TekydecTtu knaccos A600-A1000, Bp1200-
Bp1500, K1400, K1500 n K1600 - TpexmmHeiHyio (pucyHok 6.2, 6), 6e3 yueTa
YNPOYHEHNA 3a NMOLLAAKON TEKYYECTU.

PucyHok 6.2 - iInarpaMMbl COCTOSIHUA pacTAHYTON apMaTypbl



as= 2= Hs
arcip s £5
Esu Es
a os
oz =1,1R;
o5 = Rs
sl = 0.9 Rs
arctgfs s
L5l Gs 52

a - ABYXIMHelHas anarpamma; 6 - TpexnMHenHas anarpaMmma
PucyHok 6.2 - [lnarpaMmmMbl COCTOSIHWS PacTSIHYTON apMaTypbl

[unarpaMmMbl COCTOSIHUSL apMaTypbl MPY PACTSHKEHUM U CXATUM MPUHUMAIOT
O[IMHAKOBLIMU, C Y4ETOM HOPMMPYEMbIX PACYETHbIX COMPOTMBREHUI apMaTypbl
PaCTSHKEHMIO U CXAaTUIO.

[onyckaeTca B KayecTBE paCYETHbIX [uarpaMM COCTOSIHUSI apmaTypbl
MCMOMNb30BaTh  KPUBOMMHENHbIE pacyeTHble AuarpamMbl, anmnpoKCUMUPYOLLME
haKTu4eckve auarpammbl 4ePOPMUPOBaHUS apMaTypbl.

6.2.14 HanpsikeHuss B apmaTtype o, COIMAcHO [ABYX/MHEWHOW OuarpaMmme
COCTOSIHAS ~ apmaTypbl ONpeaensloT B 3aBUCMMOCTM  OT  OTHOCUTESbHbIX

nedopmauuin £; no dopmynam:
npu 0 < 55 <gyp

a; =85 B (6.13)
npu £;0 & 85 £ 857
o=y, (6.14)

3HaveHus 5,5, E; 1 B; npuHumaloT cornacHo 6.2.11, 6.2.12 1 6.2.8. 3HadeHus

OTHOCUTENbHOW AedopMaunn £;2 NPUHUMaT paBHbiMu 0,025.
[lonyckaeTcs npu COOTBETCTBYIOLEM OBGOCHOBaHWM NPUHUMATL BEMWMUUHY

OTHOCUTENbHOM  Aedopmaumm £;2 MeHee wnum Gonee 3Havenus 0,025 B
3aBMCMMOCTM OT Mapku CTarM, Tuna apMWpOBaHWS, KPUTEpUS HaEeXHOCTU
KOHCTPYKLWW 1 ApYrUX dhrakTOpOB.

6.2.15 HanpspkeHnss B apmaType 0; COMMAacHO TPexIMHENHoW aAuarpamve
COCTOSIHAS  apmaTypbl ONpeaensitoT B 3aBUCMMOCTM  OT  OTHOCUTESbHbIX

nedopmauunii £; no opmynam:
npn 0< g, <z

a; =5 H;; (6.15)
npu £54 <85 &850
g, =||1-2oL | Ee T8 L Tsl ) g (q1R, . (6.16)
By £s0 T £sl 5
3HaveHus 5,5, E; 1 E; npuHumatot cornacHo 6.2.11, 6.2.12 1 6.2.8.
3HaYeHUst HaNPsXKEHWUIA T 5 NPUHUMAIOT paBHbiMK 0,9 &, , a HanpskeHWn o3 -
paeHo 1,1 &; .

9R,
3HaYeHUsi OTHOCUTENbHBIX AedopMaLmnn £5 NPUHAMAIOT PaBHLIMU 7 2

nedopmauun £;3 - paHbimm 0,015.

7 BeTOHHbIe KOHCTPYKL UM



KoHCTpyKUMM paccMaTpuBatoT kak 6ETOHHbIE, ECIM UX NPOYHOCTL obecneveHa
OLHUM TOSbKO 6ETOHOM.
BeToHHbIEe 3neMeHTbl NMPUMEHSIIOT:

a) NpPenMyLLECTBEHHO Ha CXaThe Mpy PacroNioXeHUW NMPOAOITbHON CxMMatoLLen
CUnbl B Npeaerax nonepeyHoro ceveHust anemMeHTa;

6) B OTAErnbHbIX Criyyasx B KOHCTPYKUMSIX, paboTalowmx Ha cxatue npu
pacrnonoXeHu NPOAOMbHOM CXUMAIOLEN CuMbl 3a npeaenaMun  nonepeyHoro
CeyveHuss aneMeHTa, a TaKxe B M3rnbaeMbix KOHCTPYKLMSX, KOAa UX paspyLleHve
He npefdcTaBnsieT HEMOCPeACTBEHHOW OMacHOCTM ANA  U3HW  nodein u
COXpaHHOCTU 06 OpYA0BaHMS.

KoHCTpyKUWM ¢ apmMaTypoi, Nowaab CeYEeHNs KOTOPOW MeHbLLe MUHUMAnsHO
[ONYCTUMON MO KOHCTPYKTUBHbIM TpeboBaHusm 10.3, paccmatpvBaloT  Kak
GEeTOoHHbIE.

7.1 Pac4yeT 6eTOHHbIX 3J71eMEHTOB NO NPOYHOCTU

7.1.1 BeTOHHble 3nemMeHTbl pacCyYUTbLIBAOT MO MPOYHOCTU Ha AencTBue
NPOAOSbHBIX CHXUMAIOLLMX CUM, U3rMBatoLLMX MOMEHTOB M NOMEPEYHbIX CUM, a Takxe
Ha MeCTHOe cxaTtue.

7.1.2 PacyeT no NpoYHOCTU GETOHHbIX 3MEMEHTOB NpU AEACTBUM MPOAOSIbHON
CXVMaloLLe Cunbl (BHELIEHTPEHHOE CxaTue) u u3rvbaioliero MomeHTa crepyet
Npon3BOAUTL AN CEYEHUIA, HOpMarbHbIX K X NPOAONbHOM OCK.

PacueT GeTOHHbIX 3MEeMEHTOB MPOM3BOAAT HA OCHOBE  HENWHENHoW
nedopmaumoHHo mogerm cormacHo 8.1.20-8.1.30, npuvHMMas B pacyeTHbIX
3aBUCMMOCTSIX MMOLaAb apMaTypbl paBHOM Hynto. [JonyckaeTcst pacyeT 6ETOHHbIX
3NIeMEHTOB NPSMOYrONMbHOMO W TaBPOBOMO CEYEeHUN Npu AeWCTBUM YCUNWA B
NMOCKOCTU CUMMETPWM HOPMarbHOTO CEYEHUs! MPOU3BOAUTL MO NpederibHbIM
ycunmnam cornacHo 7.1.7-7.1.12.

7.1.3 BeTOHHble 3MeMeHTbl B 3aBMCMMOCTM OT YCROBUA uX paboTbl ©
TpeboBaHUi, NpeabsABseMbIX K HUAM, pPacCyMTbIBAOT MO MpeaenbHbIM YCUnusiM
6e3 yyeTa unm ¢ y4eToM ConpoTUBREHUsi 6eToHa pacTsIHYTOW 30HbI.

Bes ydyeta conpotuBneHns 6eToHa pacTAHYTOM 30HbI  (pUCyHOK 7.1)
Npoun3BOASAT pacyeT BHELEHTPEHHO CXaTbiX 3MEMEHTOB MNPW  PacroSioXeEHUN
NPOAONbHOW CXMMatOWEel Cunbl B Mpeferiax NnonepevyHoro CeYeHust aremMeHTa,
NpuHMMasi, 4YTO [OCTWXKEHME MpederibHOro  COCTOSIHUSI — XapakTepuayeTcs
paspyLueHvem cxatoro 6etoHa. ConpoTuBneHne GeToHa cxaTuio Npu pacyeTe Mo

NpeaernbHbIM - YCUIMAM  YCROBHO MPEACTaBMAT  HAMPSHKEHWUAMU, pPaBHbIMU &y,
paBHOMEPHO pacnpeaeneHHbIMM Mo YacTU CXXaToW 30HbI (YCIIOBHOM CXaTOW 30HbI) C
LIeHTPOM TSHKECTM, COBNaAaloLLMM C TOUKON NPUIIOXKEeHUS NpoaonbHoW cunbl (7.1.9).

PucyHok 7.1 - Cxema ycunui n antopa HanpsixkeHun B Ce4eHUH,
HOpPMarnbHOM K NPOAONILHON OCU BHELIEHTPEHHO CXKaToro 6eToOHHOro
3rneMeHTa, pacc4MTbiBaeMoro no Npo4yHocT 6e3 yyeTa
conpoTuBneHusi 6eToHa pacTAHYTOW 30HbI

Ry |
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PucyHok 7.1 - Cxema ycunuin 1 amiopa HanpshkeHUn B CeYeHUM, HOpMarbHOM K
NpOAOSbHON OCU BHELIEHTPEHHO CXATOro GETOHHOIO 3MeMeHTa, PacCUUTbIBaEMOro
no npoyHocTH 6e3 yyeta conpoTuBneHns 6eToHa pacTAHYTO 30HbI

C y4eToM ConpoTUBIIEHNS1 GETOHA pacTsIHYTOW 30HbI (PUCYHOK 7.2) Npou3BoasAT
pacuyeT aneMeHToB, paboTaloWMX Ha CxaTue MNpu PacrofioKeHUN MPOAOIbHOM
CXMMAIOLLEN CUnbl 3a MpeaenaMmn NnonepeyHoro CeveHns aneMeHTa, uarnbaembix
3MIEMEHTOB, @ TaKXe 3IEMEHTOB, B KOTOPbIX HE AONYCKAaOT TPELLWHbI MO YCIIOBUAM
3KCNMyaTauuy KOHCTPYKUWIA. MMpy 3TOM Npv pacyete Mo npefenbHbIM YCUMnsim
NPVYHAMAIOT, 4TO NpefderlbHOe COCTOSIHME XapaKTepusyeTcs  [OCTWKEHUEM
npegencHbIX  ycurmin B GETOHE  pacTAHYTOM  30HbI,  OnpedensemMblX B
npeanonoxeHun ynpyroi pabotsl 6etoHa (7.1.9, 7.1.10, 7.1.12).

PucyHok 7.2 - Cxema ycunui u antopa HanpsiXkeHuUn B CeYeHUH,
HOpPManbLHOM K NPOAONbHOMN OCY N3rnb6aemoro (BHeLLeHTPEHHO
cXXaToro) 6eTOHHOro anemMeHTa, PacCcYUTbIBAEMOro No MPOYHOCTH C
y4YeTOM CONpoOTUBNEHUSsI GeToHa pacTAHYTOM 30HbI
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PucyHok 7.2 - Cxema ycunuii 1 antopa HanpsxeHui B CEYEHWUW, HOPMarbHOM K
NpoAoNbHOM OCU M3rMGaemoro (BHELIEHTPEHHO CxaToro) GEeTOHHOro aremeHTa,
pPaccyMTbIBAEMOrO MO MPOYHOCTM C Yy4ETOM COMpOTUBIIEHUS BeToHa pacTAHyTOw
30HBbI

7.1.4 PacyeT no NpoYHOCTN GETOHHbIX 3NIEMEHTOB MpY AENCTBUN NOMEPEYHbIX
Cun npousBOASiT W3 YCMOBMSi, MO KOTOPOMY CYMMa COOTHOLUEHWIA [MaBHOTO
pacTArMBaloLWEro HanpshkeHUst K pacvyeTHOMY COMpOTUBMEHWMIO GeToHa oceBOMy

T i
pacTsKeHuo [R_m] W [NABHOTO CXVMAIOLETO HAMpsikeHWs K pacyeTHOMY
it

Omc
z He porpkHa npesbiwathb 1,0.
B

COMPOTUBIIEHMIO GETOHA OCEBOMY CXATMIO [

7.1.5 PacyeT no npo4YHOCTU GETOHHBIX 3NEMEHTOB Ha [AECTBUE MECTHOW
Harpy3ku (MecTHoe caTune) MPOU3BOAAT CornacHo ykasaHusm 8.1.43-8.1.45.

7.1.6 B BeToHHbIX anemeHTax B cryyasix, ykasaHHbix B 10.3.7, HeobGxoaumo
npegycmMaTpuBaTb KOHCTPYKTVBHYIO apmaTypy.

PacuyeT BHeLIeHTPEHHO CXaTbiX 6eTOHHbIX 3/1IeMEHTOB MO npeAesibHbIM
ycunusim

7.1.7 Mpn pacyeTe No NPOYHOCTU BHELLEHTPEHHO CXaTblX BETOHHbLIX 3IEMEHTOB
Ha [encTBMe CXHUMAIOLLE MPOAOSIbHOM CuMbl CriedyeT ydWTbiBaTb CryvaiiHbin

3KCLEHTPUCUTET £, , NPUHUMAEMBIN HE MEHEE:

1/600 AnuMHbI  3NemMeHTa WM PacCTOSHUA  MeXZy €ro  CeYeHUsiMu,
3aKpenneHHbIMM OT CMELLEHNS;

1/30 BbICOTbI CEYeHUs;

10 MMm.
[ns  3neMeHTOB CTaTMYECKU HeonpederMMbIX KOHCTPYKUWUA — 3HadeHue
9KCLEeHTpUCUTETA  MNPOAOMBbHOW  CUMbl  OTHOCUTENMbHO  LIEHTpa  TSXKecTu

npuBeOEeHHOro ceYveHuna € NPUHUMaKT pPaBHbIM 3HAYEHUD 3KCLUEHTpUCUTeTa,
NOony4eHHOoro 13 CtaTtu4yecKkoro pac4yeta, Ho He MeHee &, .

[InA anemeHTOB CTaTU4ECKW OnpeaenMblX KOHCTPYKLWA SKCLEHTpUCUTET 2p
MPUHUMAIOT PaBHbIM CyMME 3KCLIEHTPUCUTETOB - W3 CTaTMYeCKoro pacyerta
KOHCTPYKLWIA 1 Cry4anHoro.

{
7.1.8 MNpyn rMBKOCTN 3NEMEHTOB _i > 14 HeobXxoaMMO Y4UTbIBATL BAMSHWME Ha KX
i
HECYLLYI0  CMOCOBHOCTL  NPOrMBOB  NyTEM  YMHOXEHWS  3HaYeHWn €  Ha

koadpmLmeHT 7, onpeaensiemblii cornacHo 7.1.11.

7.1.9 PacuyeT BHELEHTPEHHO CxaTblX GETOHHBIX fIEMEHTOB NPU PACMONOXEHN
NPOAOSEHON CXX/MAIOLEN CUMbl B Mpeaenax MonepeyHoro CEYEHUst dreMeHTa
Npov3BOAAT U3 YCIOBUA

N <Ry Ay, (7.1)

rae N - geiicTeyolas NpodonbHas cuna;

A, - nnowaak cxatoit 30HbI 6eToHa, onpeaenseMast U3 yCrioBusl, YTO ee LeHTP

TSDKECTU COBMajaeT C TOYKOW MPUMOXEHUs MpomdornbHOM curbl N (C ydeTom
nporvba).
[Ins 3NemMeHTOB NPSIMOYrofbHOrO CeYeHus

Ab=b-k-[l—2€T?ln]. (7.2)

,D.OI'IyCKaeTCﬂ pacyeT BHEUEHTPEHHO CXaTblX 3NEMEHTOB MNPAMOYrofibHOro

CEYEHWS] MPWM SKCLEHTPUCUTETE NPOAONbHOM cunbl gy £ 2130 n iy £ 20k
npov3BoanTbL U3 YCIIOBUA

Nip Ry A, (7.3)



rae A - nnowaab nonepevyHoro Ce4eHnst ANeMeHTa;
# - KO3(PdMLMEHT, NPUHUMaEMbI NPU ANUTENbHOM AENCTBUM Harpysku Mo

]
Tabrmue 7.1 B 3aBUCUMOCTM OT MMBGKOCTU % 3reMeHTa, Npu KpaTKOBPEMEHHOM

OEVCTBUM HArpv3Ky 3HavyeHust ¥ onpenenstot no ﬂMHeVIHOMy 3aKOHy, npuHUMasa

] ]
© =0,9 npn %=10M © =0,85 npu %=20;

‘ED - pacyeTHaaA ANMHa 3neMeHTa, onpegendemMas Kak ana *ene3obeToHHbIX
SNIEMEHTOB.

Tabrmua 7.1
ik 6 10 15 20
[ 0,92 0,9 0,8 0,6

BHeLeHTPeHHO cxaTble 6ETOHHbIE 3MIEMEHTbI, B KOTOPbIX MOSIBMEHMe TPeLmH
He JonycKaeTcst MO YCIIOBMAM 3KCMnyaTaLmy, He3aBUCUMO OT pacyeTa U3 ycrosust
(7.1) BomkHbl BbITb MPOBEpPEHbl C Y4ETOM COMPOTMBIEHUS GeToHa pacTAHyTOn
30HbI M3 YCIOBUSt

Rbf'ﬂ
N <
A

—egrny 1
7 e (7.4)
[Insi anemMeHTOB NPsIMOYroSibHOTO CeyveHus ycroswe (7.4) nmeeT Bug

e Bbh
ben 1,
h - (7.5)
B chopmynax (7.4) n (7.5):
A - nnowaab nonepeyHoro ceveHns GETOHHOTO NeMeHTa;

{ - MOMEHT UHepL M ceveHuns ©ETOHHOrO 311EMEHTa OTHOCUTESLHO €ro LeHTpa
TAXECTU;

¥¢ - paccTosiHMe OT LeHTpa TsKEeCTW CeYeHus aremeHTa [o Haubonee
pacTsiHyTOro BOSOKHa;

- koadhdMLUMeEHT, onpeaensemblin CornacHo ykasanusam 7.1.11.

7.1.10 PacyeT BHELLeHTPEHHO CXaTbIX GETOHHbLIX 3IEMEHTOB NPU PaCMONIOKEHUN
NpOAOSbHON CXUMAIOLLEN CUMbl 3a NMPeAenaMu MonepeyHoro CeYeHus aneMeHTa
npousBoasiT U3 ycrosui (7.4) u (7.5).

7.1.11 3HauyeHve koacpbdmuUMEHTa 7, YYUTbIBAKOLIETO BrMsiHMe nporuba Ha

3Ha4YeHune sKcueHTpucutTeTa rlpo,qoan0|7| cunbl £p, onpeaenarT no dpopmyne

e (7.6)

rae Ny - ycrioBHas kpuTudeckas cuna, onpeaensiemas no dopmyrne

2
w0
Ncr = o (7'7)
I

roe ] - JXeCTKOCTb O3fieMeHTa B MpeAerbHoM NO  MPOYHOCTM  CcTaguu,
onpegensiemas kKak Ansi xene3obeToHHbIX 3MeMeHToB, HO 6e3 yyeTa apmarypsbl,
cornacHo 8.1.15.

PacueT narnbae mbix 6e TOHHbIX 35IEMEHTOB MO NpeAenbHbIM YCUnusam

7.1.12 PacyeT un3rmbaembix GETOHHbIX 3MIEMEHTOB CrieayeT NpPou3BOAWUTb U3
ycroBusi

M <My, (7.8)

rae M - U3rmbaroLLmii MOMEHT OT BHELLHEN HarpysKku;

My - NpepenbHblil U3rMGaOLMi MOMEHT, KOTOPbLIA MOXET BbiTb BOCTPUHAT
CeyeHneM anemeHTa.

3HaueHue M, onpemensitoT No dopmyne
Myy =Ry W, (7.9)

rae W - MOMEHT COMPOTMBIEHUSI CEYEHUs1 areMeHTa AJ KPaliHero pacTsiHyToro
BOJOKHA.
[ns anemMeHToB NPSIMOYTONbHOTO CEYEeHNst

w-2r (7.10)



8 XKene3o6eTOHHbIe KOHCTPYKLUM Ge3
npeaBapuUTeNIbHOrO HaNpPsXXeHUs apMartypbl

8.1 PacuyeT aneMeHTOB Xene306eTOHHbIX KOHCTPYKL WA NO
npefernbHbIM COCTOSIHUSIM NEPBOW FpynbI

PacueT xene306eTOHHbIX 31IeMEHTOB MO NPOYHOCTU

YKene3o6eToHHblE 3NMeMEHTbI pPacCyYMTLIBAOT MO MPOYHOCTU Ha OencTBue
M3rnGatoLLMX MOMEHTOB, NPOLOMbHbBIX CUM, MONEPEYHbBIX CUM, KPYTSLLMX MOMEHTOB U
Ha MecTHoe AeNCTBUE Harpy3kun (MECTHOE cxaTue, NpoaaBnMBaHue).

PacyeT no npoYyHOCTM Xene3oGeTOHHbIX 3NeMEeHTOB Ha [AeucTBue
U3rn6aroLmx MOMEHTOB U NPOAOSbHbLIX CUT

Obuwue nonoxeHusi

8.1.1 PacyeT no NPOYHOCTM Xene3oOETOHHbIX JNIEMEHTOB Mpu AEeWCTBUM
n3rvbaroyx MOMEHTOB W NPOAOMbHLIX CUM  (BHELEHTPEHHoe cxaTtve wnm
pacTsbkeHve) crieqyeT Npov3BOAUTL AJ1S CEYEHWIN, HOPManbHbIX K UX MPOOOSbHON
ocu.

PacyeT no npoYHOCTM HOPMarbHbLIX CEYEHWU erne3o6eTOHHbIX 3NEMEHTOB
crnepgyeT npov3BOAWTb Ha OCHOBE HenuHenHon AedopMalMoHHON  mopdenv
cornacHo 8.1.20-8.1.30.

[onyckaeTcsa Npou3BOAUTL pacyeT Ha OCHOBE NpeferibHbIX YCUINA:

Xene3obeTOoHHbIX 3MEeMEHTOB MPSIMOYrofbHOro, TaBPOBOrO W [BYTaBPOBOMO
CeYeHWn C apMaTypoln, pacnoroXeHHOW y NepneHAVKYmMsaPHbIX NOCKOCTU u3rnba
rpaHeit anemeHTa, Npu OEVWCTBUM YCUIMIA B NIIOCKOCTM CUMMETPUU HOpPMasibHbIX
ceveHun cornacHo 8.1.4-8.1.16;

BHELIEHTPEHHO CXaTblX 3MEMEHTOB KpYyrioro M KOMbLEBOro MonepeyHbIX
CeYeHu - No yKazaHuaM npunoxexns .

8.1.2 lNpun pacyeTe BHELEHTPEHHO CXaTbIX 3NIEMEHTOB credyeT Y4uTblBaTb
BMMsiHWE npormba Ha WX HECyLLylo CMOCOBHOCTb, Kak NpaBwumno, nyTem pacyeta
KOHCTPYKLUI No fecopMMpoBaHHOM Cxeme.

[lonyckaeTcs NpoV3BOAMTb pacyeT KOHCTPYKUMA MO HeaedopMUMpoBaHHOM

cxeme, yyuTbiBas npu rmbkocTu _ﬂ »14 BnusHue nporvba anemMeHTa Ha ero
i

NPOYHOCTL NYTEM YMHOXEHUSI HAYaNbHOTO 3KCLEHTPUCUTETA 2 Ha KO3(hMUMEHT
7, onpegensiemblii cornacHo ykasanusim 8.1.15.

8.1.3 [Ana xene3obeToHHbIX 3NIEMEHTOB, Yy KOTOPbIX NpederibHoe ycwunue no
NPOYHOCTU OKa3blBAETCA MeHbLLe NpeaeribHoOro yCunms no 06pasoBaHuio TPeLLyH
(nn.8.2.8-8.2.14.), nrnowaab ceyeHusi NPoAoIbHON pacTAHYTOM apMaTypbl JOIDKHA
6bITb yBENMYeHa No cpaBHeHWo ¢ Tpebyemol 3 pacyeTta no NPOYHOCTU He MeHee
yem Ha 15%, wnm onpegeneHa M3 pacyeTa MO MPOYHOCTU Ha AencTBue
npeaernsHOro yeunus no o6pasoBaHuio TPELLWH.

Pacyem 1o npoYHoCmMu HopMaribHbIX cevyeHul ro rnpedesibHbIM yCurnusim

8.1.4 TpepenbHble yCUIMSi B CEYEHUM, HOPMarnbHOM K MPOAOSbHOM OCH
afemMeHTa, crieayeT onpeaenaTb UCXOAs U3 CrEAYoLWMX NPEAnoChIIoK:

COMpOTMBIeHNe HGETOHa PaCTSKEHUIO NMPUHMMAIOT PaBHbLIM HYIHO;

conpoTmBneHne 6eToHa CxXaTuio NMPeacTaBMNSETCA HaNPSHKEHUSMWU, PaBHbIMU

Ry 1 paBHOMEPHO pacnpeferneHHbIMMU Mo CXaTol 30He GEeTOHa;

nedopMaumm  (HanpsbkeHus) B apmaTtype OnpedensioT B 3aBUCUMOCTU OT
BbICOTbI CXaTOW 30Hbl GETOHA;

pacTsrvBaloLLyie HanpshkeHUst B apMaType MpUHUMaloT He Goree pacuyeTHoro

COMPOTUBIIEHUS PACTSXKEHNIO &, ;
CKIMAIOLLME HanpshkeHWs B apMatype MpuvHMMaloT He 6Goree pacyeTHoro

COMpPOTUBIIEHNS CXaTMIO R, .

8.1.5 PacuyeT no NMpOYHOCTM HOpMarbHbIX CEYEHWI crnegyeT MNpov3BOAWUTL B
3aBMCKMOCTUN OT COOTHOLLIEHVSI MEXOY 3HaYEHNEM OTHOCUTENbHON BbICOTbI CXaTon

x
30Hbl 6eToHa &= -, onpegendemMblM N3 COOTBETCTBYHOLLMX ycnosvu7| paBHOBECHA,

i

1 3HAYEHNEM PaHNYHON OTHOCUTENBHOMN BLICOThI CXaToW 30HbI £, MPU KOTOPOM
npeaenbHoOe COCTOsIHME 3neMeHTa HacTynaeT OOHOBPEMEHHO C AOCTMXEHUEM B

pacTsiHyTON apMaType HanpsiKeHUsl, PaBHOrO PacYeTHOMY CONPOTUBIEHWO & .

8.1.6 3HaveHune ¥ p onpenensatoT no dopmyne

o AR _ 08
® ku 1+ Esal
b2 (8.1)

TAe £540 - OTHOCUTENbHAs AediopMaLyst pacTsHYTOM apMaTypbl MpU HaMNPsKEHUSIX,
paBHbIX &
R
B

&

(82)

sl T



£y - OTHOCUTENbHaA ,qedpopmauvm cxatoro 6eToHa NpU HaNPAXXeHUaAX, PpaBHbIX

Ry, npyHAMaemas B COOTBETCTBUM C YKasaHusMy 6.1.20 Npy HENpoLomKATENEHOM
OeicTBUN Harpy3ku.

[ns Tshxenoro 6eToHa knaccoB B70-B100 v ans menkosepHuctoro 6eToHa B
uncnmtene dopmynel (8.1) Bmecto 0,8 cnepyeT npuHumats 0,7.

8.1.7 lMpu pacyeTe BHELEHTPEHHO CXaTblX >Xerne30OETOHHbIX 3JIEMEHTOB B
HayarnbHOM 3KCLEHTPUCUTETE MPUMOXEHUS NPOAOIbHOW  CUMbl € crnegyeT

YYUTBIBATH CIyYaiiHbI 9KCLIEHTPUCUTET £, , MPUHUMAEMbI HE MeHee:

1/600 ArvHBI  3nMemMeHTa WM pacCTosiHUA  MexXdy €ero  CeyYeHusMu,
3aKpenneHHbIMU OT CMELLEHUST;

1/30 BbICOTbI CEYEHUS;

10 MMm.
[ns  anemMeHTOB CTaTMYECKU HeonpedermMMblX KOHCTPYKUMA — 3HadeHue
9KCLEHTpUCUTETA  MPOAOSIbHOM  CUMbl  OTHOCUTENBbHO  LIEHTpa  TSXKECTU

npuBegeHHOro cevYeHuns € NpUHUMaKT paBHbIM 3HAYEeHUKD 3KCUEeHTpucuteTa,
NONy4eHHOro U3 CTaTtu4yecKkoro pac4yeta, Ho He MeHee &, .

[ns 3aneMeHTOB CTaTUYEeCKU OnpedernMMbIX KOHCTPYKLUA SKCLLEHTPUCUTET £
NPUHMMaIOT  pPaBHbIM CyMME 3KCLEHTPUCUTETOB W3 CTaTU4ecKoro pacuyera
KOHCTPYKLWA 1 Cry4anHoro.

Pacyem u3aubaembix anemMeHmos

8.1.8 PacyeT no NpoYHOCTU CEYEHWUI M3MMOaEMbIX 3MIEMEHTOB MPOU3BOAAT U3
ycroBusi

M < My, (8.3)

rae M - U3rmbaroLLmii MOMEHT OT BHELLHEN Harpy3Kku;

My - NpenenbHbli M3rMBaroLMA MOMEHT, KOTOPbIA MOXET BbiTb BOCMPUHAT
ceyeHneM anemeHTa.

8.1.9 3Hayenve M,y 0Ona usrMbaembix 3MEMEHTOB MPSMOYrONbHOMO CEeYEHMs

x
(pucyHok 8.1) npu E= % 2 £R onpepnensioT no dopmyne

My =Ry brx (g —05x) + Ry 4] (g —a), (8.4)
Npn 3TOM BbICOTY CXaTOW 30Hbl x OMNpeaenstoT no gopmyne

Ry vl Ry v,
g=18 s ¢ s

Ry b (85)

PucyHok 8.1 - Cxema ycunuii U aniopa HanpsikeHU B ceYeHuw,
HOPMarnbHOM K NPOAONbHON OCY U3rn6aeMoro xerne3o6eToHHOro
3rieMeHTa, Npu ero pacyeTe No NPOYHOCTU

Ei —] R4 /
———— R, 4, g

M AP
C -t:
oy =

R4

\[/

oy N

Y

T

PucyHok 8.1 - Cxema ycurnvii 1 anopa HanpsbkeHUn B CEeYeHUM, HOpMaribHOM K
npoaosbHON ocu M3rmbaemoro xene3obeToHHOro afiemMeHTa, Npy ero pacyere no
NPOYHOCTH

8.1.10 3HayeHve M,y ANA U3rMbaeMbIX 3NIEMEHTOB. UMEIOLLX NOSKY B CXaTow

x
30He (TaBpOBbIE M [BYTaBPOBbLlE CeueHus), npu & = % <¥p onpepmensioT B
3aBUCUMOCTY OT MOMOXEHUSI FPAHNLIbI CXXaTOW 30HbI:

a) ecnv rpaHuLa NpoxoauT B norke (pucyHok 8.2, a), T.e. cobrogaeTcs ycrnosme

Ry Ay SRy by Ry + R Al (8.6)



3HauyeHue M, onpegensioT no 8.1.9 kak ANs NPSIMOYrONbHOTO CeYeHVs
LMAPMHOIA &7 ;
6) ecrm rpaHvua npoxogut B pebpe (pucyHok 8.2, 6), T.e. ycrnosue (8.6) He

cobniogaercsi, s3HadeHve M, onpegensioT no dopmyrne
Myy =Ry box (b —0,5%) + By (by —8) hp (fg =05 kg )+ Ry A (g —a)
(8.7)
Npy 3TOM BbICOTY CXaToW 30HbI GETOHa x onpedensioT no dopmyre
o Rs"qs _Rsc 'A.; _Rb(b}' _b)'k:f
Ry b '

X

(88)

PucyHok 8.2 - NonoxeHue rpaHuLbl CXXaToOW 30HbI B CEYEHUU
M3rn6aemMoro xxene3o6eToHHOro afieMeHTa

a i
. A : LA
by A Ty

%
/f

Vil
[
Fa / _/
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PucyHok 8.2 - TMornoxeHue rpaHuLbl CXaToil 30HbI B CeYeHUn wurmbaemoro
Xene3obeTOHHOro anemeHTa

8.1.11 3HayeHne b}, BBOAMMOE B pacyeT, NPUHUMAIOT U3 YCIOBUS, YTO LUMPUHA
cBeca Moskv B Kaxayl CTOpoHy oT pebpa gomkHa 6biTb He Gonee 1/6 nponeta
anemeHTa u He bornee:

a) npy Hanuuum nonepedHbix pebep umm npu #y 20l - 1/2 paccTosmms B
cBeTy Mexay NpoAorbHbIMM pebpam;

6) Npy OTCYTCTBMW MONepeyHbIX pebep (WM NpU PacCTOAHUAX MeXZy HUMM
BONbLUNX, YEM PACCTOSHUS MEXaY NPOACTLHLIMI pebpamu) n fy < 0,1k = 6k ;

B) MPY KOHCONbHbIX CBECAX MOMKM:

npu ky 20l .

npu 0,054 < k} <01k ____Bk} ;

npu % < 0,05% - cBeck! He yuuTbIBaIOT.

8.1.12 lMpn pacyeTe MO NPOYHOCTU U3rMGaAEMbIX SFIEMEHTOB PEKOMEHAYETCS

cobniopath ycrosue x £ Ep - hyp.
B cnyyae, korma no KOHCTPYKTUBHbIM COOGPaXeHWsIM WM W3 pacuyeTa Mo
npeaerbHbIM - COCTOSHUSIM - BTOPO  Fpynnbl  MAOW@Ab  PacTsiHyTOW  apmaTypbl

npuHaTa Gorbluei, Yem 3To TpebyeTca ans cobnopgeHuss ycrosus x £ & p - fy,
[ornyckaeTcs npeferbHblid usrmbaoumin MomeHT M, onpegensTb no gopmyram

(8.4) urm (8.7), NOACTABIISAS B HUX 3HAYEHWS! BbICOTbI CXATOM 30HbI X = £ fipy .

8.1.13 Mpu cuMMeTpUIHOM apmmuposaHuu, koma R A= R, ' AL, sHaueHne

M, onpegensioT no chopmyrne
My =R; A (g ~a’). (8.9)

Ecrm BbluucnieHHas 6e3 ydeTa cxaton apmatypbl (-5 =0) BbicoTa CxaToi

X
30Hbl x < 2a’, B hopmyny (8.9) noacTaBnstoT BMECTO &' 3HaYeHue 3
Pacyem eHeueHMpPeHHO CxXxambiX 3/1eMeHmos

8.1.14 PacueT no npoYyHOCTM MPSIMOYTOSbHbIX CEYEHWUIA BHELLEHTPEHHO CXaTbIX
3/1IEMEHTOB NPOV3BOASAT U3 YCIIOBUS

Nee< Ry b oxlhy 050+ R, A (kg -a), (8.10)



rae N - npogonbHasi cuna oT BHELLHeW Harpy3ku;

2 - pacCTOsiHME OT TOYKM MPUMOXEHUS MPOAOIbHOM cunbl I Ao LeHTpa
TSDKECTU CEYEHUS] PacTSHYTOW UIM HauMeHee CXaToil (MpU MOMHOCTHIO CXaToM
CEYEHUM 3rIeMeHTa) apMaTyphbl, paBHoe

'

—

2

(8.11)

e=gpnt

34ecb ® - KO3I(PPMUMEHT, YYUTLIBAIOLWMA BrMSIHUE MPOAOSIbHOIO U3rMba
(nporn6a) anemeHTa Ha ero Hecyllyld CMoCOOGHOCTb W omnpeaensiemMblil CornacHo
8.1.15.

ey -no 8.1.7.
BbICOTy CXXaTol 30HbI % onpeaendtoT:

a)npn £ = — £ £g (pucyHok 8.3) no choopmynie

e

- N+R A Ry 4

x T , (8.12)
X

6) npu £ = % > £x no chopmyne

1+£p

N+R; Ay Ry A
R
2R A,

hy(l-Eg) . (8.13)

x=

Rb'b"’

PucyHok 8.3 - Cxema ycunui n antopa HanpsiXkeHun B Ce4eHUH,
HOpPMarnbHOM K NPOAONILHON OCU BHELIEHTPEHHO CXKaToro
Xene3o6eTOHHOro anemMeHTa, NPy pacyeTe ero No NPoO4YHOCTH

A
= LS m

"-'\.I —1 N ‘r I/ .
— ety W/y .
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PucyHok 8.3 - Cxema ycunuii n anopa HanpspkeHud B CEYEHWM, HOPMarbHOM K
NpoAoSibHON OCW  BHELLEHTPEHHO CXaToro ) xene3obeTOHHOro 3nemeHTa, npu
pacyeTe ero no NPOYHOCTH

8.1.15 3HayeHne  koaddmumeHTa @  nNpu  pacyeTe KOHCTPYKLMA MNO
HefedopMUpoBaHHOM Cxeme OnpeaenstoT no dopmyrne

W, (8.14)

rae N - NpoaonbHas cuna oT BHELUHe Harpy3ku;

Ncr - YCINOBHaA Kputnyeckasa cuna, onpegendemas no q)opmyne

2
AT
By B2 (8.15)
i

3pecb [1 - XeCTKOCTb *ene3obeToHHOro 3reMeHTa B npeﬂeanon no
Apo4yHOCTM  CTaguwu, onpegensemas COMMacHO  yKasaHuaM  pacdeta no

Aedopmaumsam;
Iy - pacueTHas aonvHa anemMeHTa, onpeaernsiemas cornacHo 8.1.17.
[onyckaeTca 3HadeHve [} onpenensTs no dopmyne

D=l Byl +k B 1,



rae £, E; - MoAynu ynpyrocTi 6eToHa v apmMaTypbl COOTBETCTBEHHO;

I, {5 - MOMEHTbI MHepuMM nrowanei ceveHns GeToHa M BCel NPOAONbHOM
apMaTypbl COOTBETCTBEHHO OTHOCUTESTbHO OCU, MPOXOASILLEN Yepe3 LIEHTP TSHKecTH
NonNepneYHoOro CEYEHNsl ANeMeHTa;

BT
2 (0.3+38,)

ks =0,7;
7 - KO3MPMUUNEHT, YYUTLIBAKOLLMIN BNMSHWE ANUTENBHOCTU OEUCTBUSA Harpy3ku

01 =1+ﬂ, HO He Goree 2.
My

3pecb My, Mj - MOMEHTBI OTHOCHTENBHO LieHTpa HauGornee PacTSHYTOro Unn
HanMeHee CXaToro (Npy LENMKOM CXaTOM CEYEHWUN) CTEPXHSI COOTBETCTBEHHO OT
[ENCTBUA NOMHOM Harpysku U OT AENCTBUSA NMOCTOSHHbBIX U ANATESbHbBIX Harpy3oK:

. 2

d, - OTHOCUTEMNbHOE 3HaYyeHWe OKCLIeHTpUCUTETa MPOAOTLHON CUMbI %,
npuHMmaemoe He meHee 0,15 n He Gonee 1,5.

[onyckaeTca  ymMeHbliaTb  3HavyeHwe  koadpdmuueHta @ C  y4eTom
pacnpegeneHus usrnbarolmx MOMEHTOB MO [AOJIMHE 3MEMEeHTa, XapakTepa ero
nedopMUpoBaHns U BIUSIHUS NPOrMBOB Ha 3HayeHVWe U3rMGaloLero MoMeHTa B
pacyeTHOM CeYeHUM NyTem pacyeTa KOHCTPYKLUM KaK Yrpyro cucTembl.

8.1.16 PacyeT no NpoO4HOCTH MPSIMOYrOfbHbIX CEYEHUA BHELIEHTPEHHO CXaTblX
3IEMEHTOB C apmaTypoii, PacMONOXeHHON Y NPOTMBOMOMOXHbLIX B MIOCKOCTU

k
n3rmba CTOPOH Ce4eHud, npu 3KCUeHTpucutetTe npoaosibHOU CUnbl £g i% n

I
mbkocTn % £ 20 ponyckaeTcsi NPOU3BOAMUTbL U3 YCIIOBUS

N< Ny, (8.16)

rae Ny - npefensbHoe 3HayeHue NPOLOMNbHONM CUSlbl, KOTOPYIO MOXET BOCMPUHSITH
3MEMEHT, onpeaensemoe no dopmyrne

Ny =w (R A+ Ry, 'As,ioi). (8.17)

3aecb A4 - nnowaab 6ETOHHOTO ceYeHns:;

A; ¢ - NNOWAAL BCEN NPOLONLHON apMaTypbl B CEYEHNM ANIEMEHTA,

¥ - KO3(PdMLMEHT, NPUHUMaEMbIA NPU AMUTENbHOM AENCTBUM Harpysku Mo
Tabrmue 8.1 B 3aBUCMMOCTM OT MMOKOCTW 3rieMeHTa; Npu KpaTKOBPEMEHHOM
[ENCTBUN Harpy3ku 3HaYeHns ¥ onpeaensiioT Mo JMHENHOMY 3aKOHY, MpUHUMAas

; ;
#=0,9 npu %=10u #=0,85 npu £=2o.

Tabnuua 8.1
Knacc 6eToHa © npu lg! ¥ , pasHom
6 10 15 20
B20-B55 0,92 09 0,83 0,7
B60 0,91 0,89 0,80 0,65
B80 0,90 0,88 0,79 0,64

8.1.17 PacyeTHyt0 AnWHY {; BHELLEHTPEHHO CXATOoro afieMeHTa OnpeaensitoT Kak
NS 3NEMEHTOB PaMHOIN KOHCTPYKLWUK C y4eTOM ee AehopMUPOBAHHOMO COCTOSIHUSA
npu Hamboriee HEBbLIFOOHOM [Afi OAHHOTO 3fEeMEHTa PachoONOXEHUM Harpysku,
NpUHMMasi BO BHUMaHue Heynpyre aedopMaL v MaTepyarnoB 1 HanMune TpPewwyH.

[JonyckaeTcs pacuyeTHylo AnuHy [ 3NeMEHTOB MOCTOSIHHOTO MOMepeYHoro
ceyeHust Mo AnvHe { Npu A4eACTBUM NPOAONBHOW CUMbl NPUHUMATL PaBHOW:



a) AnA 3reMeHTOB C LUAPHWPHBIM OMMpaHMeM Ha ABYX _10]:
KOHLLax

6) ONA 3MEMEHTOB C XECTKON 3aAerkon (Mckrovawen -2 0j:
MOBOPOT ~ OMOPHOTO ~ CEYeHWs)) Ha  OQHOM  KOHUEe U
He3aKpenneHHbIM ApYriM KOHLOM (KOHCONMb)

B) AN 3MIEMEHTOB C LUAPHUPHBIM HECMELL@EMbIM ONMUPaHWEM Ha OL4HOM
KOHLIE, a Ha APYroM KOHLe:

C xecTkol (6e3 noBopoTa) 3afernkon -0,74:

C MoAaT/MBON (AOMYCKAlOWEN OrpaHUYeHHsI MOBOPOT) . (09;:
3apenkon

r) ANl 3MeMEeHTOB C MOAAT/MBLIM LLUAPHUPHBIM OMUpaHUeM (JonycKatoLuem
orpaHVM4YeHHOe CMeLLeHMe OMnopbl) Ha OAHOM KOHLE, a Ha APYroM KOHLE:

C *ecTKon (6e3 nosopoTa) 3aAernkon -151:

C nogaTnMBoON (C orpaHN4eHHbIM MOBOPOTOM) 3a4emNKon -2,0i;

[) ANS 3NEMEHTOB C HECMELLaeMbIMY 3aeMNKamm Ha ABYX KOHLax:

»ecTkumm (6e3 nosopoTa) -0,5¢;

noaaTiMBbIMM (C OrpaHUYEeHHbIM MOBOPOTOM) -0,81:

e) ANns 3NEeMEHTOB C OrpaHM4YeHHO CMellgeMblMU 3aferkamu Ha [ABYX
KOHUax:

»ecTkumm (6e3 nosopoTa) -0,84;

noAaTIMBbLIMK (C OrpaHNYEeHHbIM NOBOPOTOM) -1,21.

Pacuyem UeHmparibHO pacmsHymbiX 351eMeHmos

8.1.18 PacyeT no MPOYHOCTU CEYEHWIN LIEHTPanbHO PacTSAHYTbIX 3MEMEHTOB
cnegyeT Npou3BOAUTbL U3 YCIIOBUS

N Ny, (8.18)

rae NV - npoaonbHas pacTarBaroLLas cuia OT BHELUHWX Harpy3okK;

Nyg - npefenbHoe 3HaueHue NpOAOIbHON CUrbl, KOTOPOE MOXeT ObiTb
BOCMPWHSITO 3NIEMEHTOM.

3Hauenve cunbl &V, onpeaensiioT no Myre
ulf

Nui{ = Rs 'As,iof s (8-19)

rae ;s - NNOWAAL CeYeHUs BCeil MPOLOSbHOM apMaTypbl.
Pacyem eHeyeHmMpeHHo pacmsiHymbix 371eMeHmMos

8.1.19 PacyeT N0 NPOYHOCTM MPAMOYrOfbHbIX CEYEHWUA BHELEHTPEHHO
pacTsHyTbIX 3MEMEHTOB credyeT NPOV3BOAUTL B 3aBUCMMOCTW OT MOMOXEHWS!

npoaosnbHoM cunbl i :

a) ecrm npofonkHasa cuna A NpunoxeHa mMexay paBHOAENCTBYIOWMMA YCUNIA
B apmatype 5 u S (pucyHok 8.4, a) - U3 ycroBum

Noa LM, (8.20)
NS My, (8.21)

rae Noe n N2 - younusa ot BHELIHVX Harpysok;
My v My - npegenbHble younvs, KOTOpbIE MOXKET BOCMIPUHATL CEeYeHMe.

Yeurma M,z v M, onpegensior no dopmynam



My =R; A0 —a’); (8.22)
My =R; A0 —a); (8.23)

6) ecnu npogonbHas cwna npuroxeHa 3a NpegernamMu pacCTOsHUS Mexay
paBHOOENCTBYIOLWMI yCunuii B apmatype 1 (pucyHok 8.4, 6) - n3 ycnosus (8.20),
onpeaenss npeaernbHbI MOMEHT No dopmyne

My =Ry b (l ~05x) + Ry AUl —a?), (8.24)
Npn 3TOM BbICOTY CXaTOW 30Hbl * OMNpeaenstoT no gopmyne

R 4 - Ry 'A.; -N
x= .

IRE (8.25)

PucyHok 8.4 - CxeMa ycunui U antopa HanpsixeHUi B ceYeHuw,
HOPManbHOM K NPOAONIbHON OCY BHELIEHTPEHHO PacTAHYTOro
’Kene3o6eTOHHOro 3fieMeHTa, NPy pacyeTe ero No NPO4YHOCTU NpU
NPUNOXeHUN NPOAONBHON CUTbI

4 4,
) - e R A 1‘ l \
As
N % = *
———

Ry

N

|

|
NS

[ — R, A, A
) 7
% =
; —en |47
N ; A
-l X

a - Mexqay paBHOAEVICTBYIOLMMI YCUNuii B apmatype S n 57,

6 - 3a Npeaenam1 pacCTOSIHUIN MexXy PaBHOAEMCTBYIOLLMMI YCUMWiA B apmaType 5
ns

PucyHok 8.4 - Cxema ycunuii 1 antopa HanpsxeHui B CEYEHWUW, HOPMarbHOM K
npoaoSbHON OCU BHELIEHTPEHHO PaCTSHYTOro Xene3obeTOHHOro anemeHTa, npu

pac4eTe ero no NPoO4YHOCTU NMPU NPUNOXXeHnn HpO,D,OﬂbHOVI cunbl

Ecrm nonyyeHHoe u3 pacuyeTa no dopmyrie (8.25) sHavewne x > Ep kg, B

dopmyny (8.24) noacTaBnsoT x =£p'k, e £ ONPeAensioT COrnacHo
ykasaHusm 8.1.6.

Pacyem no npo4HOCMU HOPMaribHbIX CEYEHUU Ha OCHo8e HeruHelHoU
OegpopmaluoHHOU Modesu



8.1.20 lMpu pacyeTe NO MNPOYHOCTU ycunMsa W Aedopmauum B CeYeHuu,
HOpPMarnbHOM K MPOAOMLHON OCK dNIEMEHTa, OMPEAENsoT Ha OCHOBE HENMHEHOM
necopMaLMoOHHON MOLENU, UCMONb3YIOLLEH YPaBHEHUS PABHOBECUS BHELLHUX CUIM U
BHYTPEHHUX YCUMWIA B CEYEHUWN INIEMEHTA, @ TaKXXe CreyHoLLMX NOTOKEHMIA:

pacnpeneneHvie oTHOCUTENbHbIX Aedopmalnin 6eToHa 1 apmaTypbl Mo BblCOTE
CEYEHUs1 3reMeHTa MPUHUMAOT MO FIMHEMHOMY 3aKOHY (rMnoTesa MrockWX
ceveHun);

CBSI3b MEXAY OCEBbIMW HaMPSHKEHUSIMU U OTHOCUTENbHLIMKU AedopMauusaMm
6eToHa 1 apmaTypbl NPUHMMAIOT B BUAE AvarpaMm COCTOsHUA (AedopMUpOoBaHKs)
6eToHa 1 apmartypbl;

conpoTvBrieHne 6GeToHa pacTSHYTOM 30Hbl [OMyCKaeTCsi He Y4uTbIBaTb,

npuHUMas npu £p; 20 HanpsbkeHusi T5; =0. B oTAEMbHbIX Cryyasx (Hanpumep,
n3rnbaemMble U BHELEHTPEHHO CxaTble GETOHHbIE KOHCTPYKLMM, B KOTOPbIX He
[OMyCKaloT TPeLyHbl) pacyeT Mo MPOYHOCTU MPOM3BOAAT C y4eToM paboTbl
pacTsiHyTOoro 6eToHa.

8.1.21 Mepexop OT antopbl HanpshxeHUn B 6eToHe K 0606LLEHHBIM BHYTPEHHUM
YCUMWSIM  OMpefensitoT C MOMOLLUpIO  MPOLEAYPbl  YMCIIEHHOMO WMHTErpupoBaHuUs
HanpspKeHUn No HopMarbHOMY CeyveHmto. s 3Toro HopmanbHoe CeveHne YCroBHO
pasfensiioT Ha marnble y4acTKU: MPU KOCOM BHELLEHTPEHHOM CXaTum (pacTshkeHnn)
N KOCOM M3rube - Nno BbICOTE W LUMPUHE CEYEHWS; NPU BHELEHTPEHHOM CXaTuu
(pacTsikeHun) M u3rMbe B MIIOCKOCTU OCKU CUMMETPUM MOMEPEYHOTO CeveHust
3/1eMeHTa - TOMbKO MO BbICOTE CeveHns. HanpspkeHnsa B npeaenax manbix y4acTkoB
NPUHMMaIOT PaBHOMEPHO pacrpeaeneHHbIMK (YCpeaHEeHHbIMM).

8.1.22 lNpn pacyeTe 3NeMEHTOB C UCMONb30BaHWeM AedopMaLoHHON Mogenu
NpUHUMAIOT:

3HaYeHUs! CXUMAIOLLIEN MPOAOINBHOM CUMbl, @ TAKXE CHUMAIOLLMX HAMNPSKEHWIA 1
nedopmauuin ykopodeHust 6eToHa u apMaTtypbl CO 3HAKOM "MUHYC";

3HayeHNs pacTarvBaloleil NpPoAoSbHOM CUMbl, a Takke pacTArMBaoLLmX
HanpskeHWiA 1 aecopmaunii yanHeHns 6eToHa 1 apmaTypbl Co 3Hakom "nioc”.

3HaKM KOOPAMHAT LEHTPOB TSHKECTU apMaTypHbIX CTEPXHEW U BblOeNeHHbIX
y4acTkoB 6eToHa, a Takke TOYKM MPUIIOXKEHWSI NPOAOSbHOM CUMbl NPUHUMAIOT B
COOTBETCTBMM C Ha3Ha4yeHHoW cuctemol koopauHat XOF . B oblwewm cnyvae
Havano koopauHaT 3Toi cucTembl (Todka O Ha pucyHke 8.5) pacnonaraioT B
NpoK3BOSIbHOM MECTE B Npeaenax nonepevHoro Ce4eHns aneMeHTa.

PucyHok 8.5 - PacyeTHas cxema HOpMarnbHOro ce4yeHus
Kene3o6eTOHHOro afieMeHTa

PVICyHOK 8.5 - PacuetHaa cxema HOpMalribHOro ce4yeHus *ene3obeToHHOro
anemMeHTa

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

YPaBHEHUS PaBHOBECWSI BHELUHWMX CUM U BHYTPEHHUX YCUMWA B HOPMarbHOM
CeyveHnn anemeHTa:

My =0y Ay Zyg + 0y Ay Loy (8.26)
7 J
My =2 0h Aoy Ly +§°sj Ay Ly (8.27)
N=Xoy & +tToy 4y, (8.28)
! J

ypaBHEHUsl, Onpedernsiolye pacnpegeneHne aedopmauuii No  CeyeHuo
anemeHTa



1

1
gy ~f t— Ly +r_lzsyj; (8.30)
»

Ty

3aBUCUMOCTH, CBSI3bIBAIOLLME HAMpPsHKEHUS U OTHOCUTENbHble AedopMaum
6eToHa 1 apmatypbl

Ty = Ey vy ey, (8.31)

oy =By vy sy (8.32)

B ypaBHeHusix (8.26) - (8.32):

M,, M, - usrmbaloupe MOMEHTbI OT BHELHEN Harpy3kM OTHOCUTENIbHO
BbIGpaHHbIX W pacronaraembiX B Mpeaeniax MornepeyHoro CeYeHust aremeHTa

KOOpAMHATHbLIX OCEN (COOTBETCTBEHHO AENCTBYIOWMX B NNockocTax KX0Z w FYOZ
W1 napannensHo 1Mm), onpegensemsle no dopmynam:

M, =My +N ey (8.33)
M}, =M},d+N-ey; (8.34)

speck My;, My; - n3mGatoume MOMEHTHI B COOTBETCTBYIOLMX MIOCKOCTSIX OT
BHELLHEN HarpysKku, onpeaernsemble U3 CTaTUYeckoro pacyeTa KOHCTPYKLMM;

- npoaorbHasa cuna ot BHELLHEWN Harpysku;

y, 9}. - PAacCTOAHMA OT TOYKU NPUNIOXKEHUA I'IpO,D,OJ'IbHOI;I cunbl & o
COOTBETCTBYHOLMX BblﬁpaHHbIX ocen;

-tq{,;' , be;', Zb}q‘ , Op; - Mnowanb, KOOPAMHATLI LieHTpa TSHKECTU i-fo yvacTka
6eToHa n HanpsXxeHne Ha ypOBHE ero LLeHTpa TAXeCTH;

Ay, Zzg, Zy7, 0y - NNOWAAb, KOOPAUHATLI LIEHTPa TSHKECTU i -TO CTEPXKHS
apmaTypbl U HanpshkeHue B HeM;

£g - OTHOCUTeNbHas AedopMaLis BOMOKHA, PaCMONOXEHHOro Ha nepecedeHnn
BbIGpaHHbIX ocelt (B Touke 0);
1

- KpuBu3Ha npo,qoanon OoCun B paccmaTtpmsaemMomM nonepevyHom

S
CEeYEHWM STIEMEHTA B NIOCKOCTSX AeNCTBUS n3rnbatoLuyx MoMmeHTos M, u M}. ;
Hj, - HayarnbHbIN MoAyrb YNpyrocTi 6eToHa;
E; - MoAynb yNpYrocTy j -fo CTepXHsi apMaTypbl;
¥ i - KO3hAULMEHT ynpyrocTu 6eToHa i -ro y4acTka;
¥ - KOOPULMEHT YNPYrocTy i -ro CTEPXHS apmaTypebl.

KoadbdpmumeHTbl #5; U ¥ 5 MPUHMMAIOT MO COOTBETCTBYIOLMM AuarpaMmam
COCTOsIHMS 6ETOHa M apmaTypbl, ykazaHHbIM B 6.1.19, 6.2.13.

3HaveHns  KOI(MUMEHTOB ¥ W ¥y  ONPEensioT Kak  COOTHOLLeHVe
3HaYEHWN HanpsbkeHWA W gedopMauuii  Ans  paccMaTpuBaeMblX — TOYEK
COOTBETCTBYIOLMX Auarpamm COCTosHUA ©eToHa M apmatypbl, MNPUHATLIX B

pacyeTe, [eneHHoe Ha Moaynb ynpyrocTu GetoHa Z; U apmatypbl Z; (npu
[ABYXJIMHENHOW [AnarpaMmme COCTOsiHUS ©eToHa - Ha MpVBEAEHHBIN MOAYIb

nedopmaunn  cxatoro  6etoHa Ejyeq ). Mp 9TOM MCMOMB3YIOT 3aBUCMMOCTM
"HanpsbkeHue - aedopmauus” (6.5)-(6.9), (6.14) n (6.15) Ha paccmaTpuBaeMbIix
yqacTkax gvarpaMmm.

T

Rl (8.35)
g
vy = ¥ (8.36)
By ey

8.1.24 PacyeT HOpMasbHbIX CeYeHUln erne3obeTOHHbIX 3NIEMEHTOB MO
NPOYHOCTU NPOU3BOASAT U3 YCMOBWIA:

le e | € S ; (8.37)
Fsmax S sl (8.38)

TA€ £hmax - OTHOCWTENbBHAsA Aedopmaums Hauboree cxaTtoro BorokHa GeToHa B
HOpMaribHOM CeYeHWM 3IEMeHTa OT AENCTBISI BHELLHEN HarpysKu;

Fsmax - OTHOCUTENbHasi fedopmauus Hauboree pacTSHYTOrO CTEpXHS
apMaTypbl B HOpMaribHOM CEYEHUN dTIEMEHTa OT AeWCTBUSI BHELLHE Harpy3ku;

Shul - NpedenbHoe 3HayeHne OTHOCMTeNbHOM Adedopmauum GeToHa npu
cXaTuu, NpUHMMaeMoe cornacHo ykasanusim 8.1.30;

F;uif - TpedenbHoe 3HayeHMe OTHOCUTENbHON [AedopMaLun  YaNMHEHNS
apmaTypbl, NpUHMMaeMoe corfnacHo ykasaHusim 8.1.30.



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

6eToHa £ yay W @PMATYpbl £;yay B HOPMArNbHOM CEHEeHWV MPOU3BOMLHON OPMbI
OnpeaensioT U3 peLleHns cucTembl ypasHeHui (8.39)-(8.41) ¢ mcnonb3oBaHWem
ypaBHeHuin (8.29) un (8.30)

1 1
My =Dy —+Dp —+ D3 e, (8.39)
y ry
1 1
My =Dy —+Dyp —+Dq3 5, (8.40)
X r}‘
1 1
N=Dj3'—+Dy'—+Ds37 5. (8.41)
rx 7

YKecTKOCTHbIE XxapakTepucTukn Dg- (i,7=1, 2, 3) B cucteme ypaBHeHuii (8.39)-
(8.41) onpepenstoT no dropmynam

iy =§ﬂbi'Z§n'Eb P +§ﬂg'zfg'ﬁg g (8.42)
Dy = 12_,4;,1. Ziy By vy +§Asj BB g, (8.43)
Dyy =§.Abz' Dy Ly By vy ¥ ?Asj eyl Byry (8.44)
Dz = ?Abi “Ept By vy t JZ_ASJ oy Egry. (8.45)
Dy = ?ﬂw Egyt By +§Asj Zgy By vy (8.46)
Dy = %‘.ﬂw Ey vyt %‘.Asj Egvy (8.47)

O603HaveHus B chopmynax - cm. 8.1.23.

8.1.26 [nsa ene3obGeTOHHbIX 3MEMEHTOB, Ha KOTOpble [AEeNCTBYHOT TOMNbKO

narvbaroLme MOMEHTbI ABYX HarnpaeneHnin A, un M}. (kocol n3rmb), B ypaBHEHUU
(8.41) npuHumatot N =0.

8.1.27 [na BHELEHTPEHHO CXaTbiX B MNIIOCKOCTM CUMMETPUM MONEPEYHOro
ceyeHust xerne3obeToHHbIX 3NIEMEHTOB M PaCMoONOXeHUN Ocu X B 3TOW NIIOCKOCTU

B ypaBHeHusix (8.39)-(8.41) npuHumatotr M, =0 u Dyy = Dyy = Dyz =0. B aTom
crnyyae ypaBHEHWSI paBHOBECHSI UMEIOT BUA:

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

x

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

X

8.1.28 [Ons wu3rmbaemblx B MIIOCKOCTM CUMMETPUM MOMEPEYHOTO CeYeHus
Xene3obeTOHHbIX 3MIEMEHTOB W PacrnofiokeHMss ocu X B 9TOW NMOCKOCTW B

ypaBHeHuax (8.39)-(8.41) npuHumatoT X =0 , MJ, =0,y =0pn=043=0.B
3TOM Clydae ypaBHEHWsI paBHOBECUSI UMEIOT BUA!

1
MX=D11';+D13'50; (8.50)

x

1
U=Dl3'r—+D33'Sn. (8.51)

x

8.1.29 PacyeT no NMPOYHOCTM HOPMamnbHbIX CEYEHWI BHELIEHTPEHHO CXaTblX
GETOHHbIX 3MEMEHTOB MNPW PaCMOSIOKEHUM MPOAOMBLHON CXUMAloLLel Ccumnbl B
npegenax nonepeyHoro CevyeHust arnemeHTa npousBoasT u3 ycrosust (8.37)
cormacHo ykasaHusim 8.1.24-8.1.28, npuHumas B dopmynax 8.1.25 pns

onpeaenennst &y nrowaak apmatypel Ay = 0.

[N M3arMbaeMbix U BHELIEHTPEHHO CXaTbiX GETOHHLIX 3MEMEHTOB, B KOTOPbIX
He [0oMyCcKaloTCs TPeLLyHbI, pacyeT Npou3BOASAT C YYeToM paboThl pacTAHyTOro
6eToHa B NOMNEepPeYHOM CEYEHUN 3rIeMEHTa 13 yYCroBus

Fht max S Skt s (8.52)

roe fhwax - OTHOCWUTENbHAA Aedopmauus Hauboree pacTAHYTOro BOMOKHA
6eToHa B HOpMarnbHOM CeYeHUM 3reMeHTa OT AEeWCTBUS BHELLHEW Harpysku,
onpeaensiemasi cornacHo 8.1.25-8.1.28;

Spsuf - NpeferibHoe 3HaveHne OTHocuTenbHoW Aedopmauun 6etoHa npu
pacTsKeHUM, NPUHUMAEMOE CornacHo ykasaHusam 8.1.30.



8.1.30 [pepernbHble 3HAYeHWs OTHOCUTEMbHbLIX Aedopmauuii  H6eToHa

Sb,urr(sbx,u;;) NpYHMMalOT Npy  ABY3Ha4YHOW 3dnope Aedopmauuin (cxatve 1
pacTsbkeHue) B nonepeyHoM ceveHun 6eToHa anemeHTa (M3rmb, BHELEHTpeHHoe

cxaTme UM pacTsikeHre C GOMbLIMMY SKCLIEHTPUCUTETAMM) PABHBIMU 32 (£549) .
Mpn BHELLEHTPEHHOM CXaTuUW UMM PacTsHKEHUM 3MEMEHTOB W pacnpeseneHny B
nonepe4HoM ceyeHnn GeToHa anemeHTa AedopMaLnii TOMbKO OAHOTO 3HaKa

npegernbHble  3HaYeHUsi  OTHOCUTENbHBIX  AedopMauuin  BeToHa £ i (Far i )
onpefensioT B 3aBMCMMOCTM OT  COOTHOWEHMS gedopmauuii  6etoHa Ha

MPOTVBOMONOXHBIX PAHSIX CEYEHUS SIEMEHTa £1 U £ Q52| 2|y D no chopmyrnam:

g
Zppurr = %52 ~(Ep2 T E) o (8.53)
2
£
Sl = w2 T LEwa _Sbiﬂ)'g_, (8.54)
2

Tae Spy, San, £p2 W Ema - OedopMaLMoHHbIe napaMeTpbl pacyeTHbIX Auarpamm
cocTosiHus 6eToHa (6.1.14, 6.1.20, 6.1.22).

MpenenbHble  3HAYEHWst  OTHOCWUTENbHOW  AedopMauun — apMaTtypbl £ uj
MPUHUMAIOT PaBHLIMMU:

0,025 - ans apmatypbl ¢ PM3NHECKUM NPEErioM TEKYHECTH;

0,015 - Ans apmatypbl C YCIIOBHLIM NPEAESIOM TEKYYECTH.

PacueT no npo4YHOCTM ene3o6eTOHHbIX 3MEeMEeHTOB NpuU AelcTBUK
nornepeyYHbIX cun

Obuwue rnonoxeHusi

8.1.31 PacuyeT no npo4YHOCTM >ene3obeTOHHbIX 3MEMEHTOB NpU AEeWCTBUM
nonepeYHbIX CUI NMPOM3BOASAT HA OCHOBE MOAENM HAKITOHHbLIX CEYEHWI.

Mpn pacuyeTe NO MoAenM HaKMOHHbIX CEYEHW AOMkHbl ObliTb obGecneyeHb
NPOYHOCTb 3NEMEHTA MO MOSI0Ce MEXAY HaKIOHHBIMU CEYEHUSIMU U HaKMOHHOMY
CEeYEHUI0 Ha AEenCcTBUE MOMEpPeYHbIX CUM, a TaKXe MPOYHOCTb MO HaKMOHHOMY
CEYEHMI0 Ha AeNCTBNE MOMEHTA.

MpOYHOCTE MO  HAKMOHHOW MOMoce  XapaKTepusyeTcs  MakcumanbHbIM
3HaYEHWEM TOMNEPEYHON CUmbl, KOTOPOE MOXET OblTb BOCAPUHATO HaKMOHHOM
Nonocon, HaxoAsLWeNcs nod BO3AENCTBUEM CXUMAOLLMX YCUMWIA BAOMb NONOCHI U
pacTarMBaloLLMX yCUMMA OT MOMEPEYHOW apMaTypbl, NepeceKarowwent HaKMoHHYH
nonocy. lMpyn 3TOM Npo4YHOCTL GEeTOoHa onpenensiT No ConpoTuBneHno GeToHa
OCEBOMY CXaTUIO C Y4YETOM BIMSIHUSI CMOXHOMO HampsPKEHHOro COCTOSHWSA B
HaKIOHHO noroce.

PacueT no HaknoHHOMY CeyYeHuo Ha AeficTBUE NonepeyHbIX CUM MPOU3BOASAT
Ha OCHOBE YpaBHEHUS PaBHOBECWSA BHELUHUX W BHYTPEHHUX MOMEepeyHbIX cun,
[ENCTBYIOWLMX B HAKITOHHOM CEYEeHUM C ANMHONM npoekumn ' Ha NpoaosibHY0 OCb
anemMeHTa. BHyTpeHHMe nonepeyHble CwUnbl  BKIKOYAKOT MOMEPEYHy  cuny,
BOCMPUHUMAaEMyl0 ©GETOHOM B HAKIIOHHOM CEYEHUM, W TONEPEYHY  CUIly,
BOCMPVHMMAEMyI0 NnepecekartoLllei HakMoHHOe CeYeHue MOoMepeyHon apmaTypon.
Mpn a3Tom nonepeyHble cunbl, BOCMPUHUMAeMble OGETOHOM U nonepeYHon
apMaTypo, onpeaensioT No COMNpoTUBREHUSAM GeToHa M nomnepeyHon apmaTypbl
PaCTSIKEHUIO C YHETOM ANWHBI NPOEKLMM ' HaKMOHHOTO CEYEHNS.

PacueT no HakMoHHOMY CeYeHWio Ha [elACTBME MOMEHTa MPOU3BOASAT Ha
OCHOBE YpPaBHEHWS| PaBHOBECUS MOMEHTOB OT BHELUHWX W BHYTPEHHUX Cun,
NeiCTBYIOLLMX B HAKMOHHOM CeYeHun ¢ ASMHON npoekuun ' Ha NpoAonbHY0 OCb
anemMeHTa. MOMEHTbI OT BHYTPEHHUX CWUM BKIOYAOT MOMEHT, BOCTPUHUMAEMbIN
nepecekalolen HakMoHHOE CeYeHWe MPOAONbHON pPacTsHYTOW apmaTypon, W
MOMEHT, BOCMpPVHMMAaeMbIi NepeceKkalolel HaKMOHHOe CeyeHue nonepeyHoi
apmatypon. lNpn 9TOM MOMEHTbI, BOCNPUHUMaeEMble NPOAOSbHON WM nonepeyHon
apMaTypol, onpefensitoT Mo  COMPOTMBIIEHUAM MPOAOSIbLHON U MOnepeyvHon
apmaTypbl PaCTSKEHUIO C YHETOM ANMMHBI NPOEKLMM &' HaKMOHHOTO CEYEHNS.

Pacyem ene306emoHHbIX 371EMEHMO8 10 10/10Ce MEXOYy HaKIIOHHbIMU
ceyeHusMU

8.1.32 PacuyeT mn3rmbaembix *ene3o0eTOHHbIX 3IEMEHTOB MO GETOHHOM Moroce
MEXOY HaKIOHHbIMU CEYEHUSIMU NPOU3BOASIT U3 YCIIOBUS

QSop Ry iy, (8.55)

rae Q - nonepe4yHasa cuna B HOpMarbHOM Ce4YeHUn SnemMeHTa,

©p] - KOIPPMLMEHT, NpuHUMaembIi paBHbim 0,3.
Pacuyem  ene306emOHHbIX 371EMEHMO8 [0 HAK/IOHHLIM CEYEHUsIM  Ha
delicmeue rnornepeyHbIx curs

8.1.33 PacueT n3rnbaembIx 351eMEHTOB MO HAKIOHHOMY CeYeHuo (pUcyHok 8.6)
Npou3BOANAT U3 YCIOBUS:

Q < Qb % st: (8'56)



roe Q - nonepe4yHaa cwuna B HaKIIOHHOM ceYeHun C OTMHOW npoekuyun Z Ha
NpOAOSiIbHYKO  OCb  3fieMeHTa, onpefendemMasds OT BCeX BHELWHUX  cun,
PacnonoXeHHbIX N0 O4HY CTOPOHY OT pacCMaTpuUBaEMOro HakroHHOro ceveHuns; npu
3TOM Yy4YuUTbIBaKOT Havnbornee onacHoe 3arpyxeHme B npeaenax HakIIoHHOro
ceYveHund;

Q@, - nonepeyHasa cuna, BocCnpuH1MMaemas 6ETOHOM B HaKIIOHHOM CeYeHUY;

{;w - MonepeyHas cuna, BOCMpUHMMaemasl MornepeyHol apmaTtypon B
HaKITOHHOM CeYeHUH.

PucyHok 8.6 - Cxema ycunui npu pacueTe xene3o6eToHHbIX
3N1eMEHTOB MO HaKIOHHOMY CeYeHUI0 Ha AecTBUE NonepeYvHbIX CUn

/ 0 o |

PucyHok 8.6 - Cxema ycunuii mpu pacyete erne3obeTOHHbIX 3IEMEHTOB Mo
HaKIMOHHOMY CEYEeHMI0 Ha AeCTBUE NONepeYHbIX CUn

MonepeyHyto cuny (5 onpepenstoT no gopmyne

Py Ry b Bf
0y = ba “MbE ] , (8.57)
i
HO NpUHUMALOT He Bonee 2,58y *& sy n He meHee 0,58y, & hy;
©p2 - KOIGPMLNEHT, NPUHUMaEMbIV paBHbIM 1,5.

Yeunve &5y AN MONEepevHol apmarypbl, HOpMarnbHOW K MPOAOSbHOM OCK
3nemeHTa, onpeaenstoT no dopmyne

Cow = Pan don T, (8.58)

rae s, - KoOddMUMEHT, NpUHMMaeMbln pasHbiM 0,75;
Fsw - YCUNVE B NONEPEeYHoN apMaType Ha equHULY ANMHBI 3rieMeHTa, paBHoe
s st ' Asw

Sy

I sw (8.59)

PacueT npou3BogAaT AnNS psga  pacrofioKeHHbIX MO ANMHE  dNeMeHTa
HaKJIOHHbIX CeYeHuit Npy Hanbosiee onacHoW AfMHE NPOEKLMM HAKIIOHHOTO CeYeHN st

. Mpy aTom anvHy npoekumn ' B doopmyrie (8.58) npuHumMatoT He meHee 1,0%; 1

He 6onee 2,04 .

[onyckaeTca Npou3BOAUTL pacyeT HaKMOHHLIX CEYEHWI, He paccmaTpusasi
HaKIOHHbIE CeyYeHusi NPy onpeaeneHnUy NonepeyHoi CUMbl OT BHELLHEN Harpysku,
13 ycrioBus

O S On * Qo (8.60)
rae () - nonepeyHas cura B HOPMarkbHOM CEYEHUM OT BHELLHEN Harpy3Ku;
Oyt =058y bl (8.61)

Dot =T Fo. (8.62)

Py PacnonoXeH I HOPMArbHOTO CEYEHMS, B KOTOPOM YYUTLIBAIOT MOMNEPEeYHYIo
cuny {y , BOGNM3KM onopel Ha paccTosiHuM @ MeHee 2,5k pacyeT u3 ycrosusi (8.60)

MPOM3BOAAT YMHOXasi 3HadeHusi (Jp;, ompegensieMbie no dopmyrne (8.61), Ha
5

ally’

KO3(pdMLMEHT,  paBHbIN HO NpUHMMAOT 3HaueHve Yy He 6Goree

2’5Rbi ] 'kg .

Mpy pacnonoxeHnn HOPManbHOTO CEYEHUS, B KOTOPOM YUUTBIBAKOT MOMEPEYHYO
cuny (Jj, Ha paccTosiHMM @ MeHee #; pacuyeT u3 ycroeusi (8.60) npousBoasT,
yMHOXasi 3HadeHne &g 1, onpeaensiemoe no dgopmyre (8.62), Ha koadprUMEHT,

paBHbIN a2/ fp .
lMonepeyHyto apMaTypy y4nUTbLIBAIOT B pacyeTe, ecnm cobnogaeTcs ycrnosve



G 20.25Ry B

MOXHO y4nTbIBaTL NONEpPeYHyo apMaTypy 1 Npy HEBLINOMHEHUN 3TOrO YCOBWS,
ecrm B ycnosu (8.56) npuHuMaTh

Oy =405 hi 4e ! C.

oy
o - H
Lllar nonepeyHolt apmaTypbl, yYUTbIBaeMoii B pacyeTe, % AOIeH 6bITb He
0

Sy, o Ry bk
Borblue 3HaveHMs —ret = T8 7 70
y o

Mpn oTcyTCTBUM nOMepeyHOn apmaTypbl WNM HapyLUeHUW yKa3aHHbIX BbllLie
TpeboBaHuii, a Takxe npuBefeHHbIX B 10.3 KOHCTPYKTVBHbIX TpeGoBaHuii pacuyeT

npou3BoAAT W3 ycriosun (8.56) murm (8.60), mpuHumas yeurmst Cg,  vim ot
PaBHbIMM HyTIO.

MonepeyHas apmaTypa [OIpKHA OTBEYaTb KOHCTPYKTVBHbIM TpebGoBaHusM,
npvisegeHHbIM B 10.3.

8.1.34 BrinsHne cxvmalowmx U pacTArvBalOWMX HanpsbkeHW npu pacyeTte no
nonoce Mexay HaKMOHHLIMU CEYEHWSIMM W MO HAKIOHHLIM CeYeHusmM cregyeT

YYUTBIBATbL C NMOMOLLBIO KOIMLMEHTa iy, HA KOTOPbIA YMHOXAIOT MpaByto YacTb
ycrnoewii (8.55), (8.57) unn (8.61).

3HayeHns koaddmLUNEHTa ©, NPUHUMAIOTCS PaBHbLIMU:

1+ 2 npu 0 < ogy <0,25Ry;

npn 0258, < 0, <0758, ;

s1-22 npw 0.75Ry € 0,y < Ry ;
b
1- npn 0 < 07 < Ry,
2Ry
roe Ocp - CpefHee cCxuMmawllee HanpsXeHne B 6eToHe oOT BO3,quZCTB|/1ﬂ

NPOAOSIbHbIX CUM, NPUHUMaeMoe MNOSNOXUTESbHbIM. BeﬂVIHVIHy Ocp NPUHUMALOT Kak
cpefHee HanpskeHne B Ce4eHUn anemeHTa Cc y4eToM apmMmaTtypbl.

Js - CpedHee pacTsrvBaiolee HanpsbkeHue B 6GETOHe OT BO3LeNCTBus
NPOAOMLHBIX CU, MPUHUMAEMOE MOSIOXUTEMBHBIM.

BenuuuHbl Ocp N 0 NPUHMMAKOT KakK cpefHue HanpsXeHua B CeYeHUusax

3riemMeHTOoB. [lonyckaeTcsi BeMMUMHbl Tgp M Oy onpepenaTb 6e3 yueta apmatypbl
npu copepXaHum NpPoaobHON apMmaTtypbl He 6onee 3%.

Pacuyem  xene306emMOHHbIX 3M1EMEHMO8 10 HAaK/IOHHbIM CEYEHUsIM  Ha
delicmeue MOMEHMo8

(N3meHeHHasi pepakumsi, Mam. N 2).

8.1.35 PacyeT xenes3oBGeTOHHbIX 3MEMEHTOB MO HAaKMOHHbIM CEYEHUsIM Ha
OEeNCTBE MOMEHTOB (PUCYHOK 8.7) NPOU3BOASAT U3 YCHOBUSI

MM+ My, (8.63)

rae M - MOMEHT B HaKIIOHHOM CEYEHWUN C AMMHOMN npoekyun ' Ha npoaosibHYy0
OCb 3JIeMeHTa, OﬂpeﬂeﬂﬂeMblﬂ OT BCEX BHELHUX CUIl, pacnosioXeHHbIX No O4HY
CTOPOHY OT pacCMaTpuBaeMoOro HaKOHHOIO ce4veHns, OTHOCUTENbHO KOHUa
HaKJTIOHHOIo  cevYeHud (TO‘-IKa 0), NPOTUBOMOSIOXHONO  KOHUY, Yy KOTOpOro
pacnonaraeTca nposepaemMas npogonbHaaA apmartypa, ncnbiTbiBaOLAA
pacTaXeHne OT MOMeHTa B HaKITOHHOM ceYeHUun; npu 3TOM y4uTbiBaroT HauGonee
onacHoe 3arpyxeHue B npeaesax HakrnoHHOro ceveHus,

M, - MOMEHT, BOCMPVHVMMAaEMbI MPOAOSbHOM apMaTypoil, Nepecekatoen
HaKIMOHHOE CeYeHWe, OTHOCUTESIbHO MNPOTMBOMOMOXHOMO KOHL@  HAaKIIOHHOMo
ceveHus (Todka 0);

M, - MOMEHT, BOCMPUHMMAEMbIN MOMEepeYHor apMaTypol, nepecekatoLlen
HaKIOHHOE CEeYeHWEe, OTHOCUTENbHO MNPOTMBOMOMOXHOMO KOHL@  HAaKIIOHHOMo
ceyeHus (Touka 0).

PucyHok 8.7 - Cxema ycunui npu pacueTe xene3o6eToOHHbIX
3NEeMEeHTOB NO HaKITOHHOMY CeYeHUI0 Ha AeCTBUE MOMEHTOB
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PucyHok 8.7 - Cxema ycunuin mpu pacyeTe Xerne3o6eTOHHbIX 3IIeMEHTOB Mo
HaKIMOHHOMY CEeYeHUI0 Ha AeliCTB1E MOMEHTOB

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

rae N, - ycurve B NpogonbHOM pacTsHyTOM apMartype, MpuUHUMaeMOoe PaBHbIM
R; A, aB 30He aHkepoBkM onpeaensemMoe cornacHo 10.3.21-10.3.28;
2, - NNEeY0 BHYTPEHHEeN napbl CUM; fonyckaeTcs NpuHuMaTh =, = 0,94, .
MomeHT M, Ans nonepeyHon apmaTtypbl, HOpPMamnbHOW K MPOAONLHOM OcK
anemMeHTa, onpeaenstoT no dopmyrne

M, =050,,C, (8.65)

rae sy - ycunve B nonepeyHomn apMartype, NprHAMaeMoe PaBHbIM ¢ 4y O
g5y - ONpeaensoT no gopmyre (8.59), a &' npuHumMatoT B npegenax ot 10k

no 2,00y
PacueT npov3BoasiT AnNA HaKMOHHbIX CEYEHWW, PACMONOXEHHbIX MO AfvHe
dnemMeHTa Ha ero KOHUeBbIX y4acTKax U B MecTax 06prBa I'IpO,EI,OJ'IbHOI7I apmartypsbl,

npun Hanboree onacHomn onvMHe npoeKUunn HaKNMOHHOIo cevYeHns Z, anmeaeMOM B
YKa3aHHbIX BblLLE Npeaernax.
D,OI'IyCKaeTCFI npousBOAnTb pacyeT HaKIOHHbIX ceyeHun, npuHMUMasa B yCrioBun

(8.63) MOMEHT Af B HaKMOHHOM CeYeHWM Npu AnnHe npoekumn ' Ha NPOoAOIbHYO

ocb anemeHTa, pasHon 2.0/, a momeHT M, - paBHbIM 0,5¢ ;,, ° kg.

PacyeT no nNpoYHOCTM >Kene300eTOHHbLIX 3MEeMEeHTOB MpU AeWCTBUM
KPYTALUMX MOMEHTOB

Obuwue nonoxeHusi

8.1.36 PacyeT no MpoYHOCTW >Kene30DEeTOHHbIX 3NIEMEHTOB MPSAMOYrOflbHOTO
NnonepeYHoro CceyYeHust Ha AencTBre KPYTALMX MOMEHTOB MPOM3BOASAT Ha OCHOBE
MOoZEeny NPOCTPaHCTBEHHbLIX CEYEHWIA.

Mpu pacuete nNo MoZenMm MNPOCTPaAHCTBEHHbIX CEYEHW paccmaTpuBatoT
ceyeHusl, 06pasoBaHHble HAKIIOHHBIMU OTPEe3kamm NPsIMbIX, CreaytowMmn o Tpem
PacTSHYTbIM FPaHsIM 3rieMeHTa, U 3aMblKaloLWLMM OTPE3KOM MPSIMON MO YeTBEepTOn
CXaToW rpaHu ariemMeHTa.

Pacyer xenes3obeToHHbIX 3MEeMEHTOB Ha [OEeUCTBUE KPYTALWMX MOMEHTOB
NPOM3BOASIT NO MPOYHOCTM INIEMEHTA MEXAY NPOCTPAHCTBEHHLIMU CEYEHUSIMU U MO
NPOYHOCTU NPOCTPAHCTBEHHbBIX CEYEHUIA.

MpoyHocTe NO  ©eToHy  Mexay  MPOCTPAHCTBEHHbIMM  CEYEHUAMMU
XapakTepusyeTcst MakcumMarbHbIM 3HayeHneM KpyTALLEro MOMEHTa,
onpefensiemblM MO COMPOTMBIIEHNIO 6GeToHa OCEBOMY CXaTUld C  Y4eToM
HanpsKEHHOTo COCTOsIHWSA B 6ETOHe Mexay NPOCTPaHCTBEHHLIMU CEYEHUSIMU.

PacyeT no npocTpaHCTBEHHbIM CEYEHUSIM MPOU3BOASAT Ha OCHOBE ypaBHEHWUI
paBHOBECHS BCEX BHYTPEHHMX M BHELLHMX CUIT OTHOCUTESIbHO OCU, PacrONIOXEHHON
B LEHTPE CXATON 30Hbl MPOCTPAHCTBEHHOrO CeYeHUsi 3remMeHTa. BHyTpeHHue
MOMEHTbI BKIOYaOT MOMEHT, BOCMPWHMMAEMbI apMaTypon, crefytollen BAOSb
OCM 3nemMeHTa, 1 apMaTypoWi, CrieaytoLLelt Nonepek ocx anemeHTa, nepecekatoLLei
NPOCTPaHCTBEHHOE  CEYeHWe U PacriofioKeHHOW B pacTsHYTOM  30He
NPOCTPaHCTBEHHOrO CEYEHUsI U Yy PacTAHYTOW FPpaHu drieMeHTa, NPOTUBOMONOXHON
CXaTol 30He NMPOCTPaAHCTBEHHOrO ceyeHus. [pu 3ToM ycunusi, BOCMpUHUMaeMble
apmaTypol,  onpedensioT  COOTBETCTBMIO MO PaCYETHbIM  3HAYEeHWUsIM
COMPOTMBIIEHUS PACTSIXEHMIO NPOLOSBbHON 1 MONepeYHon apMaTypbl.

Mpu pacuyete paccMaTpuBaloT BCE MOSIOXKEHUS NPOCTPAHCTBEHHOMO CEYeHMs,
NPUHMMasi CXaTylo 30HY MPOCTPAHCTBEHHOTO CEYEHUst Yy HWxHel, GOoKoBOWh 1
BepXHel rpaHeit anemeHTa.

PacueT Ha coBMeCTHOe AeNCTBME KPYTSALLMX U M3rMBatoLLyX MOMEHTOB, a Takxe
KPYTALMX MOMEHTOB W MOMEPEYHbIX CUM MPOU3BOAAT MUCXOQs W3 ypaBHEHUN
B3aVMOLENCTBYS MeXay COOTBETCTBYIOLLMMU CUITOBLIMU (hakTopamu.

Pacuem Ha delicmeue Kpymsiue2o MomeHma

8.1.37 Pacyer N0 nNPOYHOCTM 3feMeHTa Mexay MpPOCTPaHCTBEHHbIMU
CeYeHNssMI NPoU3BOAST U3 YCIIOBUS

TLOIR, B2k, (8.66)




roe T - KpYTAWMA MOMEHT OT BHELUHWX Harpy3oK B HOPMasibHOM CeYeHUn
3MneMeHTa;

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

8.1.38 PacuyeT no MpOYHOCTU MPOCTPAHCTBEHHBLIX CEYEHWI MPOWU3BOASAT U3
ycnosusi (pucyHok 8.8)

TRT+ T (8.67)

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

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

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

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

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

3HaueHMe COOTHOLLEHUS MEeXOy YCUIMSIMU B MOMepeyHol U MpofornbHOM
apmMaTtype, y4uTbIBaeMoe B ycroBum (8.67), NpyBEOEHO Huxe.

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

rae Ny, - ycurve B apmartype, pacronoXeHHOM B NoNepeyHoM HamnpasreHuy; Ans

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

Nsw “daml’ Csw f (8-70)

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

R 4":1 1
Fom) = —— ®.71)
Sy



A1 - nrowage cedveHvst apMatypbl, PacroNOXEHHOM B MOMEPEYHOM
HanpaBneHum;
&, - LLar 3ToW apMmarTypbl;

C's - ANWHA NPOEKLUN PaCTSIHYTOW CTOPOHbI MPOCTPAHCTBEHHOMO CEYeHUs! Ha
NPOAOIbHYI0 OCh 3MeMeHTa

Co=8C, (8.72)

& - KO3(hdMUMEHT, y4YUTbIBAIOWMIA COOTHOLLUEHME pPa3MepoB MOMEepevHOro
ceyeHust

Zy
6 = N
TLeL (8.73)

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

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

Ny =R Ay (8.74)

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

Z{ W Zy - ANVMHA CTOPOHbLI MOMEPEYHOTO CEYEHUst Y paccMaTprBaeMoit
pacTAHYTON rpaHK dnemeHTa M ANMHa APYrol CTOPOHbI MOMEePEeYHOro CceveHns
anemMeHTa.

c Fawl " L1

oOTHOUWeH/E ———

3 5,1

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

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

Takoe KOMMYecTBO apmatypbl (MPOAOMbHOM WM MOMepeyHoi), Mpu KOTOPOM

95w,

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

no AnvHe 3neMeHTa, Npy Hambornee onacHoi AIMHE NPOEKLMM NPOCTPaHCTBEHHOMO

ceveHnss C' Ha NPoAONbHYIO0 OCkb anemeHTa. Mpn aTom 3HadeHne ' NpUHMMatOT He

OKa3blBaETCH B YKa3aHHbIX npeaenax.

Gornee 2 Zy + Z nHe Goree Z; \E

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

T LT + T, (8.75)

rae Ti - prTFILLIVIVI MOMEHT B HOpMalibHOM Ce4YeHUN SNeMeEHTa,

Tanl - KPYTALWMNA MOMEHT, BOCMPUHUMAEMbIV apMaTypoil, PacriofioKeHHOM Y
paccmaTpuMBaemMol  paHu  3fieMeHTa B MOMepeYyHOM  HanmpaBneHuu, wu
onpeaensieMbivi o gopmyne

Tow1 = dsw1 9 21 Z3; (8.76)

T,1 - KpYTALWMA MOMEHT, BOCTPUHUMAEMbIN MPOAOIBLHON  apMaTypo,
pacnosioxXeHHOW Yy paccMaTpuMBaeMOW rpaHu 3neMeHTa, U onpefensemMbii no
copmyne

Tip =058 410 2. (8.77)

CooTHolLeHne % NPUHMMAIOT B YKa3aHHbIX BblLLe npedenax.
5 41

PacyeT npou3BogAT Ans psga HoOpMmarbHbIX CEYEHW, PacnonoXeHHbIX Mo
ONVHEe BnemMeHTa, ANA apMaTypbl, pacrofOXeHHON y KaxkaoW paccmaTpuBaemMon
rpaHu aneMeHTa.

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

Pacyem Ha coemecmHoe Oelicmeue Kpymsiweao u usaubarouieeo MoMeHmos

8.1.39 PacyeT nO nNPOYHOCTM 3remMeHTa Mexay NPOCTPaHCTBEHHbIMU
ceyeHVsIMM Npon3BoaAT cornacHo 8.1.36.

8.1.40 Pac4yeT No MPOYHOCTM MPOCTPAHCTBEHHOTO CEYEHWS MPOU3BOAAT U3
ycrosusi

2
T - M£

(I (8.78)



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

Ty - npegernbHbIN KPYTALWMIA MOMEHT, BOCMPUHUMAEMbIA NMPOCTPaHCTBEHHLIM
ceyeHvem;
M - n3rmbatoLLyii MOMEHT OT BHELLHEN Harpy3kn B HOPMarbHOM CeveHum;

My - npepernbHbii U3MGAIOLLMIA MOMEHT, BOCTIPUHUMAEMbIV HOPMaribHLIM
ceveHvem.

Mpn pacueTe Ha COBMECTHOE AENCTBME KPYTSALLEro U M3rvbaroLero MoOMeHToB
paccmaTpuBaloT  NMPOCTPAHCTBEHHOE CeYeHWe C  PacTsHyTOW  apMaTypoin,
PacronoXeHHOW y rpaHu, pacTsHYTOW OT u3rvbalolero MOMEHTa, T.e. Y rpaHu,
HOpMarnbHOM K NIIOCKOCTW AeCTBUSI U3rbatoLLero MoMeHTa.

KpyTawmii  MOMEHT T OT BHELUHeW Harpysku onpefensior B HOpMaribHOM
CeyveHnn, pacrosiokeHHOM B cepeduHe ANMHbl npoekuun ' BAOMb MPOAOIbHON
ocKu anemeHTa. B 3TOM e HOpManbHOM CeyveHun onpepenstoT wuarvbarowmin
MOMEHT J3f OT BHELLUHeW Harpy3Ku.

MpegenbHbll  KpyTAWMA  MOMeHT T ompedensoor cornacHo 8.1.37

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

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

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

yacTu ycrnosus (8.75) (Tt + 7513

MpeaernbHbIi n3rmbatowmii MoMeHT My onpeaensioT Ans TOro e HopMasrbHOMo
ceyeHus], kak Gblno ykasaHo BbliLLe.

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

Pacuem Ha cosmecmHoe Oelicmeue Kpymsiue2o MoMeHma U nornepedHol
cunbl

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

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

rae T - prTﬂLLIMVI MOMEHT OT BHELLHEN Harpy3ku B HOpManbHOM Ce4vYeHunn;

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

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

g - npepenbHas nonepevHas cura, BocnpuHUMaemasi GEeTOHOM Mexay
HaKMOHHbIMW CEYEHUAMM 1 NPYHUMaeMasi paBHOW NpaBoii YacTu ycrosust (8.55).



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

TD - npe/:leanbM prTﬂLLMI;I MOMEHT, BOCI‘IpI/IHMMaeMbII;I NPOCTPAHCTBEHHbIM
ceYveHnewm;

Q - nonepe4yHasa cuna B HAKNOHHOM ceYeHuun;

{y - NnpefernbHas nonepeyHas cuna, BOCMpUHUMaeMas HakMoHHbIM CEYEHNEM.

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

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

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

MpegernbHbll  KpyTAWMIA  MOMeHT T onpedensior cornmacHo 8.1.38

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

MpegernbHylo  nornepedHylo  cuny g onpedensoT cormacHo 8.1.33
NpYHMMaIOT paBHON MpaBol YacTu ycroBusi (8.56). Mpu 3TOM cepeauHy AnMvHbI
NPOEKLMN HaKMOHHOrO CEYEHWs Ha MPOAONbHYI OCb 3MeMeHTa pacnonaraioT B
HOPMarnbHOM CEYEHUM, NPOXOASLIEM Yepe3 CepefuHy ASMHbl - MPOEKLUn
NPOCTPaHCTBEHHOTO CEYEHUS Ha NMPOAONBHYHO OCb 3MEMEHTa.

[lonyckaeTcs ANa onpeaeneHnst KpyTAWMX MOMEHTOB MCMOMb30BaThb YCIioBMe
(8.75), a gns onpepeneHust nonepeyHbix cun - ycrnosue (8.60). B atom cnyvae

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

HOPMaribHOM CEYEHWW MpeferbHbIA KPYTALWMA MOMEHT fjj MPUHAMAtOT PaBHbIM
npasoit YacTu ycrnosus (8.75) (pasHbIM Tayi +751), @ npesenbHyio nonepedHyto
cuny gy B TOM e HOpPManbHOM CEYEHUU MPUHUMAIOT PaBHOM MPaBoi YacTu

ycnosus (8.60) (pasHoi &y + st,l).
Mpy coBMeCTHOM AeiCTBUN KPYTALLWMX MOMEHTOB M MOMEepeYHbIX cun cregyet
cobniofatb pacyeTHble U KOHCTPYKTMBHbIE TpeboBaHus, npuBeaeHHble B 10.3.
PacueTxene306eTOHHbIX 3/1€MEHTOB Ha MeCTHOe CXatme

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

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

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

8.1.44 PacuyeT anemMeHTOB Ha MeCTHOe CxaTue Mpu OTCYTCTBUM KOCBEHHOMN
apMaTypbl (pMcyHok 8.9) Npon3BoasT M3 yCroBus

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

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

Rpjoe - pacyeTHoe conpoTuBrieHne GeToHa CxaTuio Npy MECTHOM LEeNCTBUN
CXMMaIOLLEN CUIbl;

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

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

h oA

4
py =0,8 |ome (8.82)

loe

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

A wax - MakcuUManbHas pacyeTHas Mrolgdb, yCTaHaBnMBaemas Mo
CreayoLmM npasunam:

LeHTpbI TshkecTu nrowanen i je 1 4 wax coBRagaior;
rpaHULbl pacHeTHON NNowaan 4 way OTCTOAT OT KaKOM CTOPOHBI MNOWAAM

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



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

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

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

PucyHok 8.9 - Cxembl gnsa pacyeTa 3NIeMEHTOB Ha MECTHOe cxatue npu
pacnornoxeHnM MECTHOW HarpysKku

8.1.45 PacyeT 3neMeHTOB Ha MECTHOe CxaTue MNpU HanM4yMm KOCBEHHOW
apmartypbl B BUe CBapHbIX CETOK NPOMU3BOAAT M3 YCrOBUS

Niw Rbs,l‘oc 3 Ab,foc ) (8.83)

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

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

30ech @55 - KO3APUUMEHT, onpeaensaemblil No gopmyre

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

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

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

g Ayl by Ayl o0
Hpjocar 5 '

Hos o

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

#y, Ay, 1y - T0)xe, B HaNpaBreHm ¥ ;
& - Lar CETOK KOCBEHHOTO apMUPOBaHUS.

3HaueHnst Rpjos , Anjoe, ¥ M N npuHumaloT cormacHo 8.1.44.

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

KocBeHHOe apMMpoBaHVe [OIPKHO OTBEYaTb KOHCTPYKTUBHBIM TpeboBaHusM,
npuBegeHHbIM B 10.3.

PacueT xene306eTOHHbIX 3N1€ MEHTOB Ha NpoAaBnuBaHue

Obuwue rnonoxeHusi



8.1.46 PacyeT Ha npogaBnvBaHue NPoM3BOAST AJ1S NIOCKUX >Kene306eTOHHbIX
3M1EMEHTOB (NNWT) NpW AENCTBUM Ha HUX (HOPMarbHO K MIOCKOCTW 3MeMeHTa)
MECTHBIX, KOHLIEHTPUPOBAHHO MPUIIOMKEHHBLIX YCUIMIA - COCPEAOTOHYEHHBIX CUMbl U
n3rvbaroLLero MoMeHTa.

Mpn pacyeTe Ha npogaBnMBaHWMe pacCMaTpuBalOT pacyveTHOe mMonepeyHoe
ceyeHue, pacnoriokeHHOe BOKPYr 30Hbl Mepefadn YCUrMM Ha 3feMeHT Ha

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

[OefCTBYIOT KacaTernbHble YCUrMsi OT COCPEeAOTOYEHHBIX CUMbl U U3rMbatoLLero
MomeHTa (pucyHok 8.10).

PucyHok 8.10 - YcnoBHas moaenb AnsA pacyeTa Ha npoAaBnvBaHue
Koaouna
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PucyHok 8.10 - YcnoBHas mogenb Ans pacyeta Ha npogasnmBaHne

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

pacTskeHuio fy; UM MOMEpeYyHoM apMaTypoii, PacrofioKeHHOW OT  rpy30BOW

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

pacTskeHno Ry, .

Mpn oencTeum CcoCcpeaoTOYEHHOM cunbl KacaTernbHble yeunus,
BOCMpUHMMaemble  6eToHOM UM apmaTypoil,  NPUHWMAOT  PaBHOMEPHO
pacnpefeneHHbIMM MO BCEN NIoWaAn pacyeTHOro nomnepeyHoro cederus. [Mpu
neicTBuM  n3rvbatolero MOMEHTa  KacaTerbHble YCUMWsi, BOCMPUHUMaeMble
6ETOHOM M MOMepeyHoOn apmaTypoil, MPUHUMAIOT JIMHEMHO W3MEHSIIOLLMMUCS MO
ONMHE PacyYeTHOro MOMEepeYHOro CeYeHWs B HamnpaBneHuM OencTBUS MOMEHTa C
MaKCUMarnbHbIMW KacaTenbHbIMWU YCUMUSMW MPOTUBOMOSIOXKHOTO 3HaKa y Kpaes
pacyeTHOro NorNepeyHoOro CeYeHUs B 3TOM HanpaBneHuu.

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

PacyeTHbI KOHTYP MOMEpeYHOro CeYeHWst MPUHUMAIOT: NPU PacnoNoXeHUN
nnowaakn nepefayun Harpy3ku BHYTPU MIOCKOrO 3MeMeHTa - 3aMKHYTbIM Y
pacnosioxeHHbIM BOKPYr Mriowaaku nepegadn Harpysku (pucyHok 8.11, a, 2), npu
pacnonoxeHuy NIoLaaKun Nnepeaayn Harpy3ku y Kpas Unum yrna nrnockoro anemMeHTa
- B BuAe [ABYX BapuaHTOB: 3aMKHYTbIM W PacrofioKeHHbIM BOKPYr MIiOLaaKu
nepefayn Harpysku, U He3aMKHYTbIM, CredyloWmM OT KpaeB MIoCKOro 3reMeHTa
(pucyHok  8.11, 6, 8), B 3TOM Cry4ae YYUTbIBAOT HAMMEHbLLYIO HECYLLYO
CMNOCOBHOCTL  MpWM  [ABYX BapuaHTax pacriofoXeHns PacHeTHOro  KOHTypa
nonepeYHoro CeveHus.

PucyHok 8.11 - Cxema pacu4eTHbIX KOHTYPOB NMONEpeYHOro cevyeHus
npu npoaaBnMBaHuU



¥

7\ ! A
5 R ALeA
A \ g
Co o TTT T B
[ N 5 No Ml
| 4] &;' = [ 4. Lh'2],
F'd 7l =l A 1 | xx
X [ & ™3 ™
>
| = N
Yoy | \ L,
2
L, -
I~ 2
2 s
¥ l'l 1 4
| h2
; T 4 N
N : ! | o
\ A \ hy2 ¥ “
v [ —— . f . "
|— ..l-. - — == ! I
{XI} | ™3 = * L .o . )[
T P H \\<j
— N S
L1 N
L S
KL E

a - NrowaaKa NPUIoXeHNs Harpyaku BHYTPU MIIOCKOTO 9NIeMeHTa; 6, 8 - TO Xe, Y
Kpasi MyiocKoro arieMeHTa; 2 - Mpu KPecTooBpasHOM PacrofioXeHNM MoMnepeyHom
apmarypel.

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

pac4eTHOrO KOHTYpa (MecTo nepecedeHus oceit X; u I]);4 - UeHTp TskecTu
NrowwaaKkn MPUINOXEHUs Harpy3ku (MecTo nepeceveHuss ocen X wnY) ;5 -
nonepeyYHas apmatypa; 6 - KOHTYp pac4eTHOro nonepeyHoro ceveHus 6e3 yyera B
pacyeTe nonepeyHon apmarypsbl; 7 - rpaHuLa (kpaw) Nrnockoro anemMeHTa

PucyHok 8.11 -
npoAaBMBaHun

CxemMa pacyeTHbIX KOHTYPOB MOMEPEYHOTO CEYEHUsS Mpu

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

Mpu peicTBuM MomeHTa A, B MecTe MNPUNOXEHUS COCPeLOTOYEHHOM
Harpy3kv NofoBVHY 3TOro MOMEHTa YUWUTLIBAKOT NMPU pacyeTe Ha NpodaBnvBaHve, a
[PYryto MOSIOBUHY - MPU pacyeTe Mo HopMarnbHbIM CEYEHUSM MO LLUMPUHE CEYEeHUs,
BKIIOYAIOLLEN LMPUHY NIOLWAAKM Nepeaayn Harpy3ku 1 BbICOTY CeYEeHUsi NIOCKOro
anemMeHTa Mo 06e CTOPOHbI OT NOLLAZKM Nepefayn Harpysku.

Mpn OencTBUM COCPEefOTOHEHHBIX MOMEHTOB W CUMbl B YCMOBUSIX MPOYHOCTU
COOTHOLLEHVE MexXOy AEeNCTBYIOLWIMU COCPEAOTOMEHHLIMM  MOMEHTaMU Af ,

YYUTBIBAEMbIMM NPY NPOAABIMBAHIM, U NpeaenbHeiMu My, npuHUMaioT He Gornee
MOMOBUHBLI COOTHOLLEHWSI MEXY OeVCTBYIOLLMM COCPEAOTOYEHHBIM yCuvem & u

npeaernbHbIM Fyy .

Mpy pacnonoxeHW COCPEAOTOMEHHOW CUIbl BHELLEHTPEHHO OTHOCUTENbHO
LeHTpa TSDKECTM KOHTYpa pacyeTHOrO MOMEpeYHOro CeyveHusl  3HaveHust
13rMbaloLLMX COCPEAOTOYEHHBIX MOMEHTOB OT BHELLHEA Harpysku onpefensior C
Yy4eTOM  [OMOSfHUTENBHOTO  MOMEHTA  OT  BHELIEHTPEHHOTO  MPUSIOXEHNS
COCPEefOTOMEHHOW CUMbl OTHOCWTENBHO LIEHTPa TSHKECTWM KOHTYpa pacyeTHOro
NoNepeyHoro CeYeHnsi C NonoXUTENbHbIM UMM 0BPATHLIM 3HAKOM MO OTHOLLIEHMIO K
MOMEHTaM B KOJOHHE.

Pacuem anemeHmoeg Ha npodaenueaHue npu Aelicmeuu cocpedomodeHHoU
cunbi

8.1.47 Pacuet anemeHTOB 6€3 nonepeyHoii apMaTtypbl Ha NPoAaBfMBaHWE Mpu

OeicTBUM COCPefOTOMEHHON CUMbl MPOU3BOAST U3 YCIOBUS

F LBy, (8.87)

roe & - cocpefoToyveHHas cuna ot BHELLHEN Harpysku;
Fb,ui{ - npegenbHoe ycunue, BocnpuHuMaemoe 6eToHOM.

Yeunme Fy i onpenensioT no gopmyre




Py = By Ay, (8.88)

raoe 4 - nnowaab pacyeTHOrO MOMEPEYHOTO CeYeHUsl, PAaCrONIOKEHHOMO Ha
paccTosiHum 0,5k OT rpaHuubl NOWAAM NPUIOXKEHUS COCPEAOTOYEHHOM CUMbl 7

¢ paboyelt BbICOTOM ceveHus %y (pUCyHOK 8.12).

PucyHok 8.12 - Cxema Ans pacyeTa xene3o6eToHHbIX 35ieMeHTOB 6e3
nonepeyvyHou apMaTypbl Ha NpoaaBnMBaHue
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1 - pacyeTHOE NnonepeyHoe CeYeHMe; 2 - KOHTYP PacyeTHOro NornepeyHoro CeYeHust;
3 - KOHTYP NOLWAAKMN NPUNOKEHUS HArpy3Ku

PucyHok 8.12 - Cxema ansa pacyeTta xene3obeToHHbIX 3rieMeHToB 6e3 nonepevHomn
apmartypbl Ha NnpoAaBMBaHue

Mrowaas 4, onpenensoT no dopmyre

Ab R kg s (889)
rae u - NepuMeTp KOHTYpa pacyeTHOro Nonepe4Horo CeHeHms;
iy - npuBeaeHHasi paGoyast BuicoTa cevenus #g = 0,50k, + Xy,

3necb fg; M kn}. - paboyasi BbiCOTa CeYeHust Ansi NPOAOSbHOM apmatypbl,
pacnosoxeHHO B HanpaBneHum ocen X n ¥ .

8.1.48 PacyeT aneMeHTOB C MOMEpeyHon apmMaTypoy Ha MpogasnvMBaHue mnpu
[EeNCTBUN COCPENOTOYEHHON CUMbl (pUCYHOK 8.13) NpousBoasT U3 ycrioBust

B2t Fb,ui{ +st,m‘f , (8.90)



rae st,ui{ - npejernbHoe ycunue, BocnpuHuMaemoe nonepequPl apmaTypon npu
npogasiiBaHUK;

Py - NpedenbHoe ycurive, BOCMpUHMMaemoe GETOHOM, orpedensieMoe
cornacHo 8.1.47.

Ycunue st,ufg, BOCMPVHMMaeMoe MOMNepeyHoOn apMaTypol, HOpManbHOM K
NpPOAONbHOW OCK 3rieMeHTa W PacrosiokeHHOW PaBHOMEPHO BAOMb KOHTypa
pacyeTHOro NonepeYHoOro CeveHusl, onpeaenstoT no dopmyrne

st,ui{ =0,8g, 1, (8.91)

TOE &5, - YCUNME B MonepeyHoii apMaType Ha eMHULLY ANWHBI KOHTYpa pacyYeTHOro

NonepeyHoro CeyveHusl, pacnonoxeHHon B npedenax pacctosHus 0545 no obe
CTOPOHbI OT KOHTYpa Pac4ETHOrO CeYeHMs

Rt A
Taw = = ) (892)

Sy

Ay, - NNOWaAb CeYeHus norepeyHol apMaTypbl C LLIAroM &, PacnorioXeHHast B

npegenax  pacctosHus 0,545 no obe CTOpPOHbI OT KOHTypa pacyeTHOro
NnonepeyHoro CeYeH s No NeprMeTpy KOHTypa pacyeTHOro NONepPeYHOro CeYeHNs;

1 - NEepUMETP KOHTypa PacYETHOTO MOMEepPeYHOro CeYeHusl, onpeaenseMbli
cornacHo 8.1.47.

Mpy pacnonoXxeHnn ronepeyHort apmaTtypbl HEPaBHOMEPHO MO  KOHTYpY
pacyeTHOro NornepeyYHoro CeYeHusl, a CocpeaoTOYEHHO Y OCel NoLwaaK1 nepeaaqu
Harpysku (kpecToobpa3Hoe pacnofioKeHWe MOonepeyHort apmartypbl) nepumeTp
KOHTYpa & [Ans NOMEpeYHON apMaTypbl MPUHUMAOT MO (haKTUYECKUM ASIMHaM

Y4acTKOB PACTIONIOKEHNST MOMEPEYHON apMaTypbl Ly, 1 Lgy no pacuyeTHomy
KOHTYpY NpoAaBrmBaHus (pucyHok 8.11, 2).

3Hauenve Fyy t Foyur NpUHUMAaIOT He Gonee 27y . MonepedHyto apmaTypy

yunTbiBatoT B pacyeTe npu Fyy i He meree 0,255, 4y .
3a rpaHuLieit PacrornoXeHUs NoNepeyHoit apMaTypbl pacyeT Ha NpoaaBMBaHne
npousBoaAT cornacHo 8.1.47, paccmaTpueasi KOHTYP PacueTHOro MonepeyHoro

ceyeHus Ha paccTosiHum 0,54 OT rpaHuULbl PacnoSiOKEHWs NonepeYHo apmaTypbl
(pucyHok 8.13). Mpn cocpegoTOYEHHOM PacnonoXeHUU NonepeyvHoi apmarypbl no
0OCSIM NIIOLWAAKM Nepefayn Harpysku, KpoMe TOro, PacHeTHbIN KOHTYP NonepeyHoro
ceyeHuss 6eToHa NPYHUMAKOT MO AWAroHanbHbIM FIMHWSM, CIEAYILWMM OT Kpas
pacnornoxeHus nonepeyvHon apMatypbl (pucyHok 8.11, e).

PucyHok 8.13 - Cxema ans pacyeTta xene3o06eTOHHbIX NSIUT C
BepTUKanbHOW paBHOMEPHO pacnpenerieHHoW nonepe4yHomn
apmaTypou Ha npoAaBnvBaHue
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1 - pacyeTHOE NonepeyHoe CeYeHME; 2 - KOHTYP PacyeTHOro NomnepeyHoro CeYeHust;
3 - rpaHuubl 30HbI, B Npeaernax KoTopbiX B pacyeTe y4UTbIBaeTCsi nonepeyHas
apmatypa; 4 - KOHTYp pacuyeTHOro MomepeYHoro cedeHust 6e3 ydeta B pacuyete
rionepeyHol apmatypbl; 5 - KOHTYP MIOLLAAKN MPUTIOKEHWS Harpy3kn

PucyHok 8.13 - Cxema Ana pacyeTa >ene3obeTOHHbIX MAMT C BepTUKaribHOM
paBHOMEpPHO pacnpeaeneHHol nonepeyHol apMaTypol Ha npoaaBMBaHve

MonepeyHas apmaTypa  JorkHa  yOOBIEeTBOPATb KOHCTPYKTUBHbBIM
TpeboBaHuaM, npvBedeHHbiM B 10.3. TMpyu HapyweHun ykasaHHbix B 10.3
KOHCTPYKTMBHbIX TpeOGOBaHUI B pacyeTe Ha NpoAaBnvBaHve crieayeT yuuTbliBaTb
TOMbKO MOMEepeyvHylo apMatypy, nepecekaroLlylo nupamvgy npoAaBnvMBaHvs, npu
obecneveHnn ycroBuin ee aHKepoBKMU.

Pacyem anemeHmos Ha rnpodasnusaHue rnpu Oelicmeuu cocpedomOHEHHbIX
cusbl U usaubarowe2o MomMeHma

8.1.49 Pacuet anemeHTOB 6€3 nonepeyHoi apMaTypbl Ha NPoAaBrMBaHWe npu
COBMECTHOM [EMCTBUM COCPEOOTOYEHHBIX CUMbl U U3rMOaloLLEero MOMEHTa (CM.
pycyHok 8.12) Npou3BOAST U3 yCIoBUS

A | 1 (8.93)
Py My

rae F - cocpedoTOYEeHHast cuna OT BHELLHEN HarpysKku;
M - COCpPEfOTOYMEHHbIN U3rMbaloWmMii MOMEHT OT BHELUHEW Harpysku,
y4uTbIBaeMbIVi Npu pacyeTe Ha npofasnuaaHue (8.1.46);

Byt v My - npenenbHble COCPEAOTOYEHHBIE CHMa U U3TMGAIOLLMI MOMEHT,
KOTOpble MOTYT GbITb BOCMPUHATHI GETOHOM B PacYeTHOM MOMEPEYHOM CeYeHUU
Npy UX pasaensHOM OencTBUN.

B  xene3oGeTOHHOM Kapkace 34aHui C  MIOCKUMW  MEPEKPbITUSMU

COCpeoTOHeHHbIV U3rmbarowmin MoMeHT 3, paBeH cymmapHoMy m3rnbatoemy
MOMEHTY B CEYEHUSIX BEPXHEN U HUXKHEN KOFOHH, NPUMBIKAIOLLWX K NEPEKpbITUIO B
paccmaTpuBaeMoM yarie.

MpepenbHyto cuny Fg,,u;; onpeaenstoT cornacHo 8.1.47.

MpenenbHbI n3rmbatowyin MOMEHT M, bulf onpeaensT no dopmyne

Myuy = Roe Wy 1, (8.94)



roe, - MOMEHT COMPOTMBIIEHUS] PACYETHOTO MOMEPEYHOTO  CeYeHus,
onpeaensieMblv cornacHo 8.1.51.

Mpu pevicTBUM U3rMbBalOLLMX MOMEHTOB B [ABYX B3aWMHO MNeprneHAuKYnsipHbIX
NMOCKOCTSAX pacyeT NPOVU3BOAAT U3 YCroBUS
L+ﬂ+£gly (8.95)
Ty Mg Mupun

roe 7, M, wM, - cocpenotoueHHble curia n uMGaKOLME MOMEHTbI B
HanpasneHusx ocen X WY, yduTbiBaeMmble Npyu pacyeTe Ha npoaaBrvBaHvie
(8.1.46), OT BHELLHe Harpy3Ku;

Fyute, Myrgie, My - NpefienbHble COCPENOTOMEHHbIE CUMa 1 U3rMbatolLme
MOMEHTbI B HanpaBneHusix Oceit ¥ WY, KOTopble MOryT GbiTb BOCTPUHSTHI
GETOHOM B PacUETHOM MONEPEYHOM CEYEHWUM NPV VX Pa3AenbHOM AeCTBUM.

Ycunve Fb,u:; onpeaensioT cornacHo 8.1.47.

Yeunmsa My v My u ONpenensiioT COrMacHo ykasaHusiM, MpUBEAEHHBIM
BblLLE, NPU AENCTBUN MOMEHTA B NIIOCKOCTV OCEN X U ¥ COOTBETCTBEHHO.

8.1.50 PacuyeT nNpPOYHOCTM 3MEMEHTOB C MOMepeyHo apmMaTypon Ha
npoaaBnMBaHne Npu AEeNCTBUM COCPEAOTOUEHHON CUMbl U U3rMBaloLLyX MOMEHTOB
B ABYX B3aMMHO NEPNEHAVKYISPHBIX NIIOCKOCTSX NPOU3BOASAT M3 YCMOBUS

il + M, & My
Fb,ui{ . st,ui{ be,uif * Msw,x,uif M&y,uif * Msw,\y,uit

<1, (8.96)

rae F, M, n M, -cm. 8.1.49;

Byt Morpre v My - npenensHsle CoCpeoToNEHHbIE cuna 1 usmbatoLme
MOMEHTbI B HanpaBrieHusix ocel ¥ WY, KOTopble MOryT ObiTb BOCHPWHSTHI
GETOHOM B pacCHETHOM MOMNEPEYHOM CEYEHUMN MPY UX PasaenbHOM AeCTBUM;

Fout, Moy v Mayyue - NpepenbHble COCPeOTOMEHHblE curia
n3rnbarolme MOMEHTbl B HanpasneHusix ocen ¥ un ¥, KoTopble MOryT 6biTb
BOCMPUHATLI MONEPEYHON apMaTypor Npu Ux pas3aensHOM AedCTBU.

Yeurnms Four, Mpzpn v My, Fopar ONpenensiioT cormacHo ykasaHusm
8.1.48 1 8.1.49.

Yeunusa Mouxu M Msw,}.,u;; BOCMpVYHMMaeMble MONepeYyHon apmaTypon,
HOpMarnbHON K NPOAOMbHOWM OCY 3fieMeHTa 1 PacrnorioXeHHOW paBHOMEPHO BAOIMb
KOHTYpa pac4eTHOro CeyveHusl, onpeaensioT npu AencTBumM narnbaroLero MomeHTa,
COOTBETCTBEHHO B HanpasrieHun ocen X 1 ¥ no dopmyne

Moy =0.8 g5 Wy, (8.97)

rae g5 U W, - onpegensioT cornacHo 8.1.48 n 8.1.52.
3HaueHus Fb,ui{ o+ st,uif B be,uif ok Msw,x;zii ) Mb_y,uii ok Msw,_y,uii B ycnosuu

(8.96) npuHumatoT He Gonee 28y, 28 yypr, 2Mpy iy COOTBETCTBEHHO.

MonepeyHass apmaTypa [omkHa OTBeYaTb KOHCTPYKTUMBHLIM TpeboBaHusM,
npuseaeHHbimM B 10.3. MNpu HapyLueHnn ykasaHHbIX B pasgene 10.3 KOHCTPYKTUBHbIX
TpeboBaHU B pacyeTe Ha nNpodaBnMBaHWe criefyeT YuuTblBaTb  TOMBKO
nonepeyHylo apmaTypy, nepecekalolyl nupamugy npodaBrMBaHVS,  Npu
obecneveHnn ycroBuin ee aHKepoBKMy.

8.1.51 B ob6lwem crnyyae 3HaYeHWsi MOMEHTa COMPOTWBIIEHUS] pPacyeTHOro

KOHTypa ©6eToHa npu npodaBrMBaHUK be(}.) B HanpaBneHusiXx B3auMHO
nepneHauKynsapHelx ocen X n ¥ onpepensioT no dopmyrne

Ioap

, 8.98

Woxtyy =

rae Zpxy) - MOMEHT MHEPLIMW PACYETHOTO KOHTYPa OTHOCWTENbHO OCel ¥} U X,
NpoXoasALLMX Yepes ero LeHTp TsxecTun (pucyHok 8.11);

x(¥)pax - MAKCUMarbHOE PacCTOsiHME OT PACYETHOTO KOHTYpa A0 ero LieHTpa
TSDKECTU.

3HayeHne MOMeHTa nHepuumn jbx(}.) onpenendarT Kak CymMMy MOMEHTOB

MHEPUMN Ly y3; OTAEMbHBIX YHACTKOB PACHETHOMO KOHTYpa MOMEPeYHOro CeYeHwst
OTHOCWTENBHO LieHTParibHbIX OCEW, NPOXOASLLMX Yepesd LIEHTP TSXKeCTU pacyeTHOro
KOHTYpa, NPUHMMAs YCMOBHO LUMPUHY KaXXA0ro y4acTka paBHOW eAuHULE.

MonoxeHne LieHTpa TSXECTU PaCcHETHOro KOHTypa OTHOCUTENbHO BblOpaHHON
ocu onpefenstoT no dopmyne

o 24 %0

(¥ S, ,

(8.99)



rae Ll - ANnHa OTAEersIbHOro y4acTKa pacHeTHOro KOHTypa;

% (¥ Jg - paccTosiHME OT LIEHTPOB TSDKECTU OTAENbHBIX Y4aCTKOB pacyeTHOro
KOHTYpa 0 BbIGpaHHbIX OCEVl.
Mpun pacuyeTax MPUMHUMAOT HaMMeEHbLUVE 3HAYEHWUsi MOMEHTOB COMPOTUBIEHMS

Wox 1 Wby-
MOMEHT COMPOTUBNEHNS PACYETHOTO KOHTypa GeToHa AMs KOMOHH KPYrrioro
CeyeHVst onpeaensioT no opmyne

(D +hy)?

b 4 H

rae I} - AMameTp KOMOHHbI.
(N3meHeHHasi pepakumsi, Mam. N 2).

8.1.52 3HayeHUss MOMEHTOB COMPOTMBIIEHUS MOMEpPEeYHON apmatypbl Mpu

npoaasnneanun W yyy B TOM Crydae, koma MnonepedyHas apmaTypa
pacnonoxeHa pPaBHOMEPHO BAOMb PACYETHOTO KOHTypa MPOAABIMBaHUA B

npegenax 30Hbl, rpaHnLbl KOTOpOIZ OTCTOAT Ha pacCToAHUU ? B KaXayt CTOPOHY

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

COOTBETCTBYHOLWM 3HaUEHUSIM Wiy 1 Wy .

Mpn  pacrorioXeHWy MornepeyHOW apmaTypbl B MSIOCKOM  3rieMeHTe
COCPEAOTOYEHHO MO OCsAM T[PY30BOM MrIOWAAKM, HanpuUMep MO OCW  KOJIOHH
(kpecTooGpa3Hoe pacnonoXeHne NonepeyHo apMaTypbl B NEPEKPbITUAN), MOMEHTbI
COMpPOTVBIIEHNSI MOMEPEYHO apMaTypbl ONPEAENSIOT MO TEM e NpaBunam, YTo U
MOMEHTbI COMPOTUBIEHNsI BeTOHa, MPUHUMAsi COOTBETCTBYIOLLYIO (HaKTUYECKYIO
ONWMHY  OTPaHUYEHHOTO  y4acTKa pacronoXeHus MonepeyHo apmarypbl Mo

pacyeTHOMY KOHTYPY NPOAaBIMBAHUSA Ly, W st}. (pvicyHok 8.11, 2).
PacyeT NNOCKOCTHLIX Xene3o6eTOHHbLIX 3MEeMEHTOB MAWUT M CTeH no
NpoYHOCTM

8.1.53 PacyeT no NPOYHOCTU MMOCKMX NIMT MEPEKPbITUN, MOKPLITUA 1
yHAAMEHTHBIX MAUT crnedyeT NPoM3BOAWTb Kak pacyeT NIOCKMX BblAENEHHbIX
3/IEMEHTOB Ha COBMECTHOE AEeNCTBUE M3rMbaloyx MOMEHTOB B HampaBneHumn
B3aUMHO MEpneHAVKYNAPHbIX OCe U KPYTALMX MOMEHTOB, MPUMOXEHHbIX MO
6GOKOBBIM CTOpPOHaM MIOCKOTO BbIAENEHHOTO 3fieMEeHTa, a Takke Ha AencTBue
NpOAOSbHBIX Y NOMNEPEYHbIX CUM, MPUMOXEHHBIX MO GOKOBBIM CTOPOHAM MNMOCKOro
arnemeHTa (pUcyHok 8.14).

PucyHok 8.14 - Cxema ycunum, 4eNCTBYIOLWMX Ha BblAeNeHHbIN
NSOCKUIN 3NIeMEeHT e AUHUYHOW LLUPUHbI
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PucyHok 8.14 - Cxema ycunuin, JeNCTBYIOLLMX Ha BblAESNEHHbIV MNIIOCKUA SnieMeHT
©MHUYHON LUIMPUHBI

Kpome Toro, npu onupaHuu Nnockux NiWMT Ha KOMNOHHbI CriedyeT Npou3BOAUTL
pacyeT NmUT Ha NPoAaBIMBaHME Ha AeCTBUE COCPeaOTOYEHHbIX HOpMaribHbIX CUM
1 MOMEHTOB corrnacHo 8.1.46-8.1.52.

8.1.54 PacyeT No NMpOYHOCTW NMOCKUX NIUT B OOLLEM Crydyae peKkoMeHAyeTcs
Npou3BOAWTL NYTEM pasferieHnst NIIoCKOro 3ieMeHTa Ha OTAesbHbIE CIoM CXaToro
6eToHa 1 pacTsiHYTOW apMaTypbl U pacyeTa Kaaoro criosi OTAeNbHO Ha AencTeue
HOpMarbHbIX W CABWFalWMX CUIl B 3TOM Crioe, MOMyYeHHbIX OT AeWCTBUS
N3rnbaroLLMX 1 KPYTALLMX MOMEHTOB M HOPMaribHbIX CUn (pPUCYHOK 8.15).

PucyHok 8.15 - Cxema ycunui, AecTBYHOLWMUX B 6ETOHHOM U
apMaTypHOM CriosiX BblAeNIeHHOr o NJIOCKOro 3afieMeHTa NNuThbI
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PucyHok 8.15 - Cxema ycunuin, fe/cTBYOLLMX B HETOHHOM M apMaTypHOM CIIOsX
BbIZIEMNEHHOrO MIOCKOro 3MeMeHTa NnnThI (YCUIUS Ha NMPOTUBOMOSIONKHBIX CTOPOHAX
YCIIOBHO He Noka3saHbl)

PacyeT nnockux 9MeMEeHTOB MfMT MOXET Takke Mpou3BoauTbLCA 6Ges
pasfeneHus Ha crion GeToHa U pacTsAHYTOM apMaTypbl Ha COBMECTHOE [elcTBUE
M3rMbaloLLMX U KPYTSLLMX MOMEHTOB W3 YCIIOBWI, OCHOBaHHBIX Ha OGOBLLIEHHbIX
ypaBHEHUSIX NPEAENbHOTO paBHOBECHS:

(M = M) (M = My) =My 20 (8.100)
Moy 2 My, (8.101)
My 20y, (8.102)
Moy 2 My, (8.103)

roe M,, M}., Mp. - u3rmbaowme U KpyTamMe MOMEHTbI, Ae/CTBYlLME Ha
BbIAENEHHbIN NIIOCKUN 3NIEMEHT;

Myuie, Myur, Mpyar - npeserbHbie nsrvbatolme u KpyTsLLME MOMEHTbI,
BOCMPUHUMAEMbIE NIOCKUM BblAENEeHHbIM 311EMEHTOM.

3HaueHust npegerbHbix usrMbaoumx MomeHtoB M,y u M yalf  cregyet
onpegenaTb U3 pacyeTa HopMarsbHbIX CeYEeHUI, NeprneHAnKYNsapHbIX ocam X 1M Y,
NIOCKOro BbIAENEHHOro dfieMeHTa C NpoAorbHON apMaTypo, napanmnenbHON ocsM
X wn ¥, cornacHo ykadaHuam 8.1.1.-8.1.13.

3HauyeHVs1 nNpedernbHbIX KPYTSALWMX MOMEHTOB criegyeT onpefenste no 6eToHy

Mz uir ¥ N0 pacTsHyTON NpogonbHoM apmatype My wi NO chopmynam:

My e = O1R 2R, (8.104)

raoek wk - MeHbWMN K GonblMA pa3Mepbl COOTBETCTBEHHO MIOCKOrO
BbIJI€MEHHOIO 3MIEMEHTa;

Mspl,uii =058, (4 + Asy)kﬂ , (8.105)

me A n ﬂs}. - Mrowaaun ceveHns NPoAOoIbHOM apMaTypbl B HanpaBrieHUn ocen
Xnp;

kg - paboyas BbICOTA MONEPEYHOro Ce4eHUs NnThI.

[onyckaeTca NpUMeHsTb W ApyrMe mMeToAbl pacyeta Mo MPOYHOCTM MIOCKOro
BbIJEMNEHHOr0 3MemMeHTa, Morny4YeHHble Ha OCHOBE PaBHOBECUSI BHELLHUX YCWMWIA,
[ENCTBYIOWMX MO OOKOBbIM CTOPOHaM BbIAENEHHOTO 3fIeMEHTa W BHYTPEHHUX
YCUInUiA B fMaroHaribHOM CeYeHUM NIIOCKOro BblAENEeHHOTo 3rieMeHTa.

MMpn gencTBMM Ha BblAENeHHbIN MAOCKWIA 3fieMEHT MAWUT Takxe NpPOAOIbHON
cunbl pacyeT creqyeT MPOW3BOAUTL Kak ANs BblAENEHHOro MrocKoro afieMeHTa
CTeH cornacHo 8.1.57.

8.1.55 PacyeT nnockoro BblAeNIeHHOro anemMeHTa Ha AelcTBUe nornepeyHbiX cun
crnepyeT NPOM3BOAWTb U3 YCIOBUSA:

Qx + Q}‘ ﬁly

(8.108)
Qx,m‘i Q § I

rae &y n &) - nonepeyHble CUmbl, AENCTBYIOLLME MO GOKOBBIM CTOPOHAM MIIOCKOro
BbIJ€MEHHOr0 3MIEMEHTa;

Qx,m‘f n Q}.,m‘f - npefenibHble nonepeyHbie Cuilbl, BOCNpPUHUMaeMble MITIOCKUM
BblAEeNeHHbIM 3/IEMEHTOM.
3HayeHus npegenbHbIX NonepeYHbIX cun onpeaenarT no q)opmyne:

Curr = G + P, (8.107)
roe s M {5 - NpenenbHbie MOMEpeyHble  Curbl, BOCMPUHUMAEMble

COOTBETCTBEHHO 6ETOHOM W MOMepeyHo apmaTtypol W onpedensieMble Mo
copmynam:



Oy = 0,5 Ryebiy; (8.108)

Oaw = sk, (8.109)

rae o ;5 - MHTEHCMBHOCTbL NMonepeYHoro apMmpoBaHusd, onpeaendemas no d)opmyne
(8.59).

8.1.56 PacueT no Npo4YHOCTM CTEH B OOLLUEM cryyae cregyeT npousBOAUTb Kak
NMNOCKMX BblAENEeHHbIX 3MEMEHTOB Ha COBMECTHOE [e/iCTBME HOpMarbHbIX cun,
n3rnbaroLLyx MOMEHTOB, KPYTSILLMX MOMEHTOB, CABUraloLLMX CUM, NONepPeYHbIX Cul,
NPUNOXEHHBLIX N0 GOKOBBIM CTOPOHAaM NIIOCKOMO BbIAENEHHOMO 3MeMeHTa (PUCYHOK
8.16).

PucyHok 8.16 - Cxema ycunui, AeNCTBYOLWUX Ha BblAENEeHHbIN
NSIOCKUI 31IEMEHT eAUHUYHON WWUPUHbI CTEHbI
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PucyHok 8.16 - Cxema ycunuiA, 4eACTBYIOLLMX Ha BblAENEHHbIN NIOCKUIA 3NIEMEHT
€OVHWUYHOW LLIMPUHBI CTEHbl (YCWUNUSi Ha NMPOTUBOMONOXHBIX CTOPOHAX YCIOBHO He
nokasaHbil)

8.1.57 PacyeT cTeH B o6LieM criydae pPeKoMeHOyeTCsl MpOou3BOAMTL NyTeM
pasgerneHnss MNIOCKOro 3fieMeHTa Ha oOTAeflbHble CrouM cxatoro GeToHa W
pacTsHyTOi apmaTypbl M pacyeTa Kaxdoro crios OTAeNnbHO Ha  AeicTBue
HOpPMarbHbIX W COBUralOLMX CWU B 3TOM CroOe, MOSMyYeHHbIX OT AeiCTBUS
M3rMBaloLLMX U KPYTSLLMX MOMEHTOB, OBLLYX HOPMAsTbHbIX U CABUIAOLLMX CUN.

[onyckaeTcs npou3BoauTb pacyeT 6Ge3 pasgeneHuss Ha criou GeToHa u
pacTsHyTOW apmMaTypbl OTAENbHO U3 MIIOCKOCTM CTEHbl HAa COBMECTHOe AecTBue
M3rMGatoLLMX MOMEHTOB, KPYTSILLMX MOMEHTOB M HOPMaribHbIX CUM U B MIIOCKOCTH
CTeHbl Ha COBMECTHOE [eNCTBME HOPMarbHbIX U COBUIaOLLMX CUF.

PacyeT cTeHbl B CBOEVi NMOCKOCTU PEKOMEHAYETCS NPOU3BOAUTL U3 YCMOBMIA,
OCHOBaHHbIX Ha 0606 LLEHHbIX ypaBHEHUAX NPeaeribHOro PaBHOBECHS:

(N, pty = N )N,y = Ny )= N 20, (8.110)
Ny 2 Ny, (8.111)
Ny 2Ny (8.112)
Noute 2 Ny (8.113)

rae ¥, Ny u Ny - HopmarbHble M coBuraloume curbl, LefCTBylOLWME MO
6OKOBbIM CTOPOHaM MIIOCKOTO BbIAENEHHOTO 3IIEMEHTA;

Nopte, Myar v Ny - npefernbHble HopmarbHble M CABUraloLWe CUIbl,
BOCMPUHUMAEMbIE MIIOCKUM BblAENEHHBIM 31IEMEHTOM.

3HaueHus NpeaenbHbIX HopMarbHbix e My n My, 4y criepyet onpepensits
13 pacyeta HOpMamnbHbIX CEYeHUW, MeprneHAVKYnsapHbIXx ocam X un ¥, nrockoro
BblAENEeHHOr0 3neMeHTa C BEepTUKanbHOW W FOPU3OHTAarbHOW  apmaTypou,
napannenbHon ocam X u ¥, cornacHo ykasaHusam 8.1.14-8.1.19.

3HayeHuss npefenbHbIX CABUraloWLMX CUN cregyeT onpeaenstb no GeToHy

Nmy,u:; 1 no apmarype V. syl N0 ChOpMyram:
Ny =0.3Rp 4, (8.114)

roe .tqb - pa6oqaﬂ nnowanab nonepeyHoro ceveHud 6eToHa BblAeneHHoOro
anemMeHTa.



Nopaur = 05R; (4, + 4y, (8.115)

rae 4; n Ay - nnowens cedveHnsi apmarypbl B HampaBrieHuu oceit X MY B
BbIAENIEHHOM 3TIEMEHTE.

PacyeT 13 NocKoCTW CTeHbl NPOM3BOAAT aHArOTMYHO PacYeTy MIIOCKMX MnT
NepekpbITUI, onpeaensst 3Ha4YeHUs NpefenbHbIX U3rMGaloLyX MOMEHTOB C y4ETOM
BUSIHUSA HOPMaribHbIX CUI.

[lonyckaeTcs NpUMEHSTb U Apyrvie MeToAbl pacyeTa Mo MPOYHOCTM MAOCKOMO
BbIESIEHHOTO 3MIEMEHTA, MOJyYEHHbIE Ha OCHOBE PaBHOBECMUS BHELUHWUX YCUIWNA,
OefCTBYIOLMX MO GOKOBBIM CTOPOHAM BbIAENEHHOMO 3INIEMEHTa, U BHYTPEHHUX
YCUIii B AvaroHaribHOM CEYEHUU BbIENEHHOrO 3rIEMEHTa.

8.1.58 PacuyeT Nno NPOYHOCTM NISIOCKUX BbIAENEHHbIX 3NIEMEHTOB CTEH Ha
[OeicTBrE NonepeyHbIX CU cnegyeT NPOM3BOAUTL aHaNorMYHO pacyeTy NimT, HO C
YYETOM BUSIHUS NMPOAOSIbHBIX CUI.

8.1.59 PacyeT no TPewmHOCTOMKOCTU MnuT (N0 0oB6pa3oBaHWMI0 U PackpbITUIO
TPELWMH HopMmaribHbIX K MPOAONbHOM OCU 3riemeHTa), credyeT Npou3BOAWUTb Ha
nencTeve usrmbarowmx MoMeHToB (6e3 yyeTa KpyTSLWMX MOMEHTOB) COMfiacHO
yKasaHusim pasgena 8.2.

8.2 PacuyeT aneMeHTOB Xene306eTOHHbIX KOHCTPYKL N No
npefenbHbIM COCTOSIHUAM BTOPOU rpynnbl

O6wme nonoxeHunsa

8.2.1 PacyeTbl No npegernbHbIM COCTOSHUSIM BTOPOW pynbl BKIOYAOT:
pacueT no o6pasoBaHWIo TPELLMH;
pacyeT No packpbITUIO TPELLWH;
pacyet no gedopmaLmsam.

8.2.2 PacyeT no obpas3oBaHMiO TpewuH Npou3BOAST, Korda Heobxoaumo
obecneuntb oTCcyTCTBME TpewmH (cMm. 4.3), a Takke kak BCroMoraTernbHbIA npu
pacyeTe No pacKpbITUI TPELLWH 1 No AedopmaLnsM.

8.2.3 lpu pacyete no ob6pasoBaHUO TPELWH B LENsX WX HegonyLieHus

KO3(PPULMEHT HAAEKHOCTY MO HAarpy3ke MpUHUMAIOT ¥¢ 71,0 (kak Npn pacuyete no
npoyHocTH). Mpn pacyeTe NO packpbITUIO TPEWMH 1 no Aedopmaumsm (Bknovas
BCMOMoOraTerbHbl pacyeT Mo 06pa3oBaHWMI0 TPELLWH) MPUHUMAKOT KO3dMLMEHT

Ha[IeXHOCTV No Harpyske s = 1,0.
PacueT ene306eTOHHLIX 3MeMEHTOB MO O6pPasoBaHMI0O M PAacKPbLITUIO
TpewmH

8.24 PacuyeT xene300EeTOHHbIX 3MeMeHTOB Mo 00pa3oBaHUiO  TPeLWH
NpoV3BOANAT U3 YCNOBUS:

MM, (8.116)

roe M - usrMbarowmii MOMEHT OT BHELUHen Harpy3kM OTHOCUTENBHO OCH,
Hopmaanon K NMOCKOCTU AEeNCTBUS MOMEHTA U npoxo,cmu.leﬁ 4yepes LUeHTp TAXeCcTn
npuBegeHHOro nonepeYyHoro Ce4eHns anemMeHTa;

M. - n3vBaloLWii MOMEHT, BOCMPUHUMAEMbIA HOPMAsbHLIM CEYEHUEM
anemeHTa npu obpa3oBaHwM TPeLLMH, onpeaensiemblii no dopmyre (8.121).

[ns LeHTpanbHO pacTsiHYTbIX 3eMeHTOB obpasoBaHWe TpewwH onpedensiot
13 yCrioBuS:

N> Ny, (8.117)

rae N - npogonbHoe pacTArvBatoLLee yeunve oT BHELLHEN HarpysKku;

Ny - NPOJOMNbHOE pacTArMBatoLLiee ycunve, BOCMPUHYMAEMOE 3IIEMEHTOM Mpu
o6pa3oBaHuM TPELLWH, onpeaernsiemMoe cornacHo 8.2.13.

8.25 B Tex cnyvasx, korga BbinonHsitotcs ycriosust (8.116) wnm (8.117),
BbIMNOSHSAIOT pPacyeT Mo PacKpbITUIO TPELWH. PacyeT kerne3o6eTOHHbIX 31IeMEHTOoB
NPOV3BOAST MO HENPOLOIMKUTENBHOMY U NPOAOIKATENBHOMY PACKPbITUIO TPELLMH.

HenpopomkuTensHoe packpblTue TpeuwH ONpeaensioT OT COBMECTHOMo
[OefCTBUS MOCTOSIHHBIX Y BPEMEHHBIX (ASMTENbHBIX M KPaTKOBPEMEHHBIX) Harpy3okK,
MPOACIKUATENBHOE - TOMNBKO OT MOCTOSIHHBIX U BPEMEHHbIX AMUTENbHBIX Harpy3ok
(4.6).

8.2.6 PacyeT no pacKkpbITWIO TPELLMH NPOM3BOAST U3 YCIOBUS:
Zope L Forc,ult (8.118)

roe dg, - LMPUHA pPacKpbITUS TPewyH OT AEeWCTBUS BHELLHeR Harpysku,
onpegensiemasi cornacHo 8.2.7, 8.2.15-8.2.17.
Lope il - TPEAEIBHO AONYCTUMAS LLMPUHA PACKPBITUS TPELLMH.

3HayeHus Depe it NPUHUMAIOT PABHBIMMN:



a) 13 ycrnosusi obecneveHns CoxpaHHOCTV apMaTypbl
knaccos A240...A600, B500:

0,3 MM - NPy NPOLAOMKUTENBHOM PACKPbITUN TPELLWH;
0,4 MM - NPU HENPOAOIMKUTENBHOM PACKPbITUM TPELLMH;

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

0,2 MM - Npy NPOACIKUTENBHOM PaCKPbITUN TPELLMH;

0,3 MM - Npy HENPOAOIMKUTENBHOM PaCcKPbITUN TPELLWH;

Knaccos Bp 1500, K1500 (K-7), K1600 gruameTpom 6 1 9 mm:
0,1 MM - Np¥ NPOAOIKUTENBHOM PACKPLITUN TPELLMH;
0,2 MM - MPX HENPOLOOIPKATENEHOM PACKPbLITUM TPELLYH;

6) 13 YCroBUSi OrpaHUYEHNS MPOHULIAEMOCTH KOHCTPYKLIMIA
0,2 MM - NPV NPOACIPKATENBHOM PACKPbITUM TPELLMH;
0,3 MM - NPU HENPOAOIMKUTENBHOM PACKPbITUN TPELLMH.

8.2.7 PacueT xene3obeTOHHbIX 3SMNeMeHTOB CrieayeT NpovM3BOAUTL MO
NPOJOIKUTENBHOMY U MO HENPOLOIPKATENBHOMY PaCKPbITUIO HOPManbHbIX U
HaKIOHHbIX TPELWH.

LLInpunHy NpoaomKMTENBHOMO packpbITUS TPELLMH onpeaenstoT no opmyne

Dope = Bopel (8.119)

a LVPUHY HENPOAOIMKATENLHOTO PACKPbITUS TPELLYH - Mo dopmyre
Gore = Agrel Y opcd T Gere3 (8.120)

T4 e dg - LMPUHA PaCKpbITUS TPELWMH OT MNPOAOIKATENLHOrO AeNCTBUS
NOCTOSIHHBIX Y BPEMEHHbIX ANTENbHbIX Harpy3okK;

a2 - WMPUHA PAcCKpPbITUA TpewuMH OT HenpoaoUTenbHOro nencTeus
MOCTOAHHbIX U BPEMEHHbIX (ﬂﬂVITeJ'IbeIX n KpaTKOBpeMeHHbIX) Harpyaok;

o3 - LMPMHA PACKPbITUS TPELWMH OT HENpOAOIKUTENbHOMO [eicTBuS
MOCTOSIHHBIX Y BPEMEHHbIX ANUTENbHbIX Harpy3oK.

OnpepeneHve MoMeHTa o6pa3oBaHWs TpelUH, HOPManbHbIX K
NpPOAONbHONM OCY 3NeMeHTa

8.2.8 Uarnbaroumii MOMeEHT M ... npu obpasoBaHUM TPELWH B oGLIEM crydae
onpeaensieTcsi No AedopmaunoHHon mogenum cornacHo 8.2.14.

[Ins 3nemMeHTOB MPSMOYrofbHOro, TaBPOBOrO WM [ABYTaBPOBOrO CEYEHUSI C
apMaTypol,  pacrnonoXeHHOW y BepXHEM W HWKHEW rpaHel,  MOMEHT
TpelwmHoobpa3oBaHusl C y4eToM Heynpyrvx Aedopmauunii pacTsHyToro 6eToHa
[ponyckaeTcs onpeaensTb cornacHo ykazaHusam 8.2.10-8.2.12.

8.2.9 [lonyckaeTcs MOMeHT obpa3oBaHuWs TpewuH onpedenatb 6e3 ydveta
Heynpyrux aedopmaumnii pacTsaHyToro 6eToHa no ykasaHusim 8.2.11, npuHumasi B

cpopmyne (8.121) Wy =Wyaq . Ecriv npu aTOM yeriosue (8.118) unu ycriosue (8.139)
HE Y[OBIIETBOPSIOTCS, TO MOMEHT 0OpasoBaHUs TPELWH crieflyeT onpenensitb
y4eTOM Heynpyrvx gedopmaLmii pacTsiHyToro 6eToHa.

8.2.10 MomeHT o6pa3oBaHuWa TpewuH C Y4Y4eToM Heynpyrux aedopmaiui
pacTsHyToro 6eToHa onpeaensoT B COOTBETCTBUAN CO CIIEAYIOLLYMM MONOXEHNSMM:

ceyeHus nocne AedopMMpOBaHNA OCTAIOTCS NIIOCKUMM;

3MIopy HamnpsPKEHWI B CXaToN 30He GeToHa NPUHMMAIOT TpeyronbHoN hopMmbl,
KaKk Ans ynpyroro Tena (pucyHok 8.17);

3MOpY HampsPKEHW B pacTsiHYTON 30He GeToHa MpUHUMAOT TpaneLeBULHON
OpMbl  C  HanpsXkeHUsMW, He  MPEBbILLAIWMMU  PacHETHbIX  3HAYeHWUI

CONPOTUBIIEHNSI BETOHA PACTSKEHNIO Rt 5o ;
OTHOCUTENbHYIO  AedopMauuio  KpaiHero pacTsiHyTOoro BoriokHa 6eToHa

NPUHUMAIOT PaBHOW €ee MNpefenbHOMY 3HAYeHWMIO Epsuis NPU KPAaTKOBPEMEHHOM
nevicteum Harpyskm (8.1.30); npu AByx3HayHoW 3niope AedopMauuii B ceveHun

anemeHTa £y uir = 0,00015;
HanpsbkeHst B apmaTtype MPUHUMAKOT B 3aBUCKHMOCTM OT OTHOCUTESbHbIX
AedopMaLmii Kak A ynpyroro Tena.

PucyHok 8.17 - Cxema Hanpsi»keHHO-AethopMUPOBaHHOIO COCTOSHUSA
ceyeHUsi aneMeHTa Npy NpoBepke 06pa3oBaHUsA TPELUUH NpU
AeNCcTBMU U3rnbarolero MOMeHTa, usrubaroLero MOMeHTa u
NPOAOSILHOM CUNbI



[ Ty £, Ty

e 1 - £ 2
a = ef o, -
&, i . €y
| VSRS S
Lppa o Eppa Ricio

1- ypOBeHb LeHTpa TAXeCTn NnpmBeaeHHOro nonepe4yHoro ceveHuns

PucyHok 8.17 - Cxema HanpsbkeHHO-A4ePOPMUPOBAHHOTO COCTOSIHUSI CEeYeHust
aneMeHTa npu npoeepke obOpasoBaHMs TPeLwH Mpu OerUcTBUM u3rmbatoLuero
MOMeHTa (&), n3rvbaroLLero MoMeHTa 1 NPOAOILHON Curbl (6)

8.2.11 MomeHT o06pa3oBaHVs TpewwH C y4eToM Heynpyrux pedopmaimii
pacTsaHyToro 6eToHa onpeaenstoT no opmyne

My, = Rbr,ser 'Wpi tNoa,, (8.121)

rae Wp; - YNpYronnactTM4eckMini. MOMEHT COMPOTUBIIEHWSI CeYeHus ANA KpanHero
pacTsHyTOro BoriokHa 6eToHa, onpeaensiembiii ¢ y4eTom nonoxexnin 8.2.10;

2; - PaCCTOSIHNE OT TOUKMN NPUINOXEHUS NPOAOMLHON cunbl & (PacnonoXeHHoN
B LEHTpe TAXEeCTU MNPUBEOEHHOro CeYeHWs 3nemMeHTa) 4O SAPOBON TOYKM,
Hauboree yganeHHoOM OT pacTSHYTOM 30Hbl, TpeluMHoobpasoBaHWe KOTOpOW
npoBsepsieTcs.

B copmyne (8.121) 3Hak "nmtoc" MPUHMMAKOT MPW CXIMMatOLLER NpPoaosibHON
cune N, "MUHYC" - npu pacTarmeatoLLei cune.

[INs NPAMOYrOSibHLIX CeYEHUIN U TaBPOBbIX CEYEHWI C MOMNKOW, PacnoNoKeHHON

B CXaTOW 30He, 3HayeHve Wp{ npu OEeNCTBUM MOMEHTa B NJIOCKOCTUM OCU
CUMMETPpUN aonyckaeTca npuHuMaTb paBHbIM

Wy = 13W,0, (8.122)

roe Wi - YNpyrMii MOMEHT COMPOTUBIEHUS MPUBEOEHHOTO CeYeHus Mo
pacTsHYTOW 30He CeYeHusi, onpeaensiemblii B cooTBeTCTBUM ¢ 8.2.12.

8.2.12 MomeHT conpoTtusnennst #,,; W paccTosHve €, onpeaensloT Mo
copmynam:

I
Wrea =22 (8.123)
Yy
W;ed
g, = (8.124)
¥ Ared

rae fyed - MOMEHT UHEPLMU MPUBELEHHOTO CEYEHUSI ANIEMEHTA OTHOCUTENLHO ero
LieHTpa TshHKecTn

Dygg =I+i; b iiooy (8.125)

I, I, I, - MOMeHTbl MHepuMn cedeHwii 6eToHa, pacTAHyTON apMaTypbl U
CXXaTol apMaTypbl COOTBETCTBEHHO;

A3 - NrOWaAb  MPUBEOEHHOTO  MOMEPEYHOTO  CEYEHUSt  JMEMEHTA,
onpeaensemasi no gopmyne
Agg =A+ A ot Ao (8.126)
o - KO3(OPULMEHT NpUBEAEHNS apMaTypbl K 6ETOHY
o
B
A, A, A - nnowaan nonepeuyHoro cedeHns GeToHa, PacTAHYTONM M CxaToi
apmaTypbl COOTBETCTBEHHO;

Y¢ - paccTosiHue OT Havboree pacTsiHyTOro BOSiokHa GeToHa A0 LeHTpa
TSHKECTU NPUBEAEHHOTO NOMEPEYHOro CeYeHUs neMeHTa

e S{,red
T ’
Ared



34ecCb S{’rgd - CTaTU4EeCKUA MOMEHT nroLwaan npueegeHHOro nonepe4yHoro
CeyeHust arnemeHTa OTHoCUTerNbHO Hamboree PacTAHYTOro BOJIOKHa 6eToHa.

,D,OI'IyCKaeTCFI MOMEHT ConpoTuBIIEeHNA Wred onpenenaTb 6e3 y4yeTa apmMaTtypbl.

8.2.13 Ycurme N, npu obpasoBaHMM TPELWH B LIEHTPanbHO PacTAHYTbIX
afemMeHTax onpeaenstoT no dopmyne

Nere = Ared " Bpp sar . (8.127)

8.2.14 OnpepeneHne MOMeHTa 0Opa3oBaHUS TPELLMH HA OCHOBE HESIMHENHOW
nedopMaLMoOHHOM  Mogernu  MNpovM3BOASIT  UCXOOS U3 OOWMX  MOSIOXKEHWN,
npuBedeHHbIx B 6.1.24 n 8.1.20-8.1.30, Ho ¢ y4yeTom paboTbl 6eTOHa B pacTsiHyTON
30HE HOPManbHOMO CeYeHUsi, ONpeaensieMol AnarpaMMon COCTOSIHUSI PacTsSHYTOro
6eToHa cornacHo 6.1.22. PacuyeTHble xapaKTepucTUKU maTepuarioB NpUHUMaoT
ONs NpeAernbHbIX COCTOSHUIA BTOPOI rpynnbi.

3HayeHue M,, onpegensioT M3  pelleHUss  CUCTEMbl  YpaBHEHWIA,
npeacTaerneHHbix B 8.1.20-8.1.30, npuHMMasi oTHOCUTESbHYIO Aedopmalimio 6eToHa

Ept,max Y PACTAHYTOW rpaHn anemeHTa OT AEeMCTBUA BHELUHEW Harpysku, paBHON
npeanensHOMy 3HaYeHWIo OTHOcUTENbHOW AedopMauuy 6eToHa Npu pacTskeHun

Ept i , ONIPEOENSEMOMY COrnacHo ykasaHuam 8.1.30.
PacueT WHPUHbI pacKpbiTUs TPELMH, HOPManbHbIX K NPOAONLHON ocu
anemMeHTa

8.2.15 LLIMpnHy pacKpbITUA HOpMarbHbIX TPEWWMH @qrey (i =1, 2, 3 - cm. 8.2.7)
onpeaenstoT no dopmyne

Os'f

Dops g =@1'@2'@3'W5'E_ 5y (8.128)
]

roe o, - HanpsbkeHve B MNPOAOMbHOM pacTsHYTOW apmaType B HOpMaribHOM
CeYeHUN C TPELWHOW OT COOTBETCTBYIOLLEN BHELLHEN Harpysku, onpegensemoe
cornacHo 8.2.16;

I, - 6asoBoe (6e3 yyeTa BMMSHUSA BuAA NOBEPXHOCTY apMaTypbl) paccTosiHVe
MeXay CMEXHbIMU HOpMaribHbIMU TPeLLWHaMW, onpeaenseMoe cornacHo 8.2.17;

Wi - KO3(MUMEHT, YuuTbIBAIOWMIA HEpaBHOMEpHOe pacnpeneneHve
OTHOCUTENbHBLIX AedopMaunin  pacTAHYTOM apMmaTtypbl  Mexay TpeLwHamu;

[Jonyckaetcsi IPUHUMaTh KoadpdmuUmeHT w ; =1; ecriv npy aTom ycriosue (8.118) He
YAOBMNETBOPSIETCS, TO 3Ha4YEHWe  ; criegyeT onpeaenatb no copmyre (8.138);

1 - KO3(PPULIMEHT, YUUTBLIBAIOLLMIA NPOAOIDKATENBHOCTL AENCTBUS Harpysku,
NpVHYMaeMbli PaBHbIM:

1,0 - Npu HeNPOAOIKUTENBHOM OENCTBUN HArpy3Ku;

1,4 - Npy NPOJOIMKUTENBHOM AENCTBUN HArpy3Ku;

@y - KOIMXDULMEHT, Y4WTbIBaOWLMIA NpochMib  NPOAONLHOM  apmartypbl,
NpYHYMaeMbI PaBHbIM:

0,5 - gna apmaTypbl NEPUOANYECKOro NPOdmrist U KaHaTHOW;

0,8 - ona rmagkomn apmarypbl;

©3 - KOIDMLMEHT, YYUTbLIBAIOWMIA XapaKTep HarpyxeHus, NpuHMMaeMbli
paBHbIM:

1,0 - Ans anemMeHTOB N3rMHBaeMbIX U BHELLEHTPEHHO CXaTbIX;

1,2 - 4Ns PacTAHYTbIX 3NIEMEHTOB.

8.2.16 3HauyeHVss HanpshkeHust 0, B PpacTsiHYTOW apmatype wusrmbaembix
3/1IEMEHTOB OnpeaensioT no dopmyne

MU -y

3 oy, (8.129)
red

5

roe f.g, Y. - MOMEHT WHEpUWM W BbICOTA CXATOM 30HbI MPUBELEHHOrO
nonepeyHOro CeveHns anemeHTa, onpegensemMble C y4eTOM MIOWaAN CeveHnst
TOMbKO CXaTow 30Hbl 6ETOHa, NIoLaaen ceYeHns pacTsHYTON U CXaTon apMaTypbl
cormacHo 8.2.27, npvHMMass B  COOTBETCTBYHOLWMX ¢opMyrax 3HayeHus

KoathdmLmeHTa npuBeaeHns apmaTtypbl K 6€TOHY @ ;3 =y .
[ina nsrnbaembix anemeHToB ¥, =x (pucyHok 8.18), e x - BblCOTa CxaTomn

30HbI 6eToHa, onpeaensemas CornacHo 8.2.28 npu ;3 =y .

PucyHok 8.18 - Cxema HanpsikeHHO-Ae(pOpMMPOBAHHOFO COCTOSIHUA
3aneMeHTa ¢ TpelmHamMm Npy AecTBMU n3rnbatroLero MOMeHTa,
n3rnbaroLiero MOMeHTa U NpoAOIbHOW CUNbI



M M
C —)
A A
!i
[ "
£y Tp Ly T
&’ o, g’ jod
‘4.1 - M '4:’ s
[ -
M - N~
Vam 1 i
L 117
/
/ /
,'f[ /e o, A‘ ! o,
e ] e E ]
L i

1 - ypOBEHb LIEHTPa TSHXKECTU NPUBELEHHOTO MONEPEYHOrO CEYEHUS!

PucyHok 8.18 - Cxema HanpsbkeHHO-AedopMUMPOBAHHOTO COCTOSIHUS 3rieMeHTa C
TpelmHamu npu genicTeum narmbatoLero MomeHTa (a, 6), u3rmbaroLero MoMeHTa u
NpoAoNbHOW curnbl (8)

3HaveHve koadbdmumeHTa NpMBEAEHNs apMaTypbl K GETOHY oy onpeaensioT
no doopmyne

g
E hored '

(8.130)

T

rne Zpred - NpUBEAEHHBI MOAYMb AedopMaLmMy CKaToro GETOHA, YUUTLIBALOLLYN
Heynpyrue gedopmMalmm cxaTtoro 6eToHa 1 onpegensembii no gopmyne

Rb,n

Eb,red = (8.131)

lred

OTHocuTenbHyo fedopmaL o 6eToHa £plyed NPUHMMAIOT paBHoii 0,0015.

[onyckaeTcs HanpsbkeHne T, onpedensTb no dopmyre

g5 = , (8.132)

roe Z; - paccTosiHMe OT LEHTpa TSKeCTU PacTSHYTOW apMaTypbl [0 TOYKM
NPUNOXeHNS PaBHOAENCTBYIOLLEN YCUIMWN B CXATOW 30HE aNieMeHTa.
[ns aneMeHTOB MPSMOYroflbHOTO MOMEPEYHOro CeYeHWst Npyu OTCYTCTBUM (Mnn

6e3 yueTa) cxaTon apMaTypbl 3Ha4YeHue Z; onpeaensioT no dopmyne

. (8.133)

X
E.
[na anemMeHTOB NPSMOYroNnbHOrO, TaBPOBOrO (C MOMKOM B CXAaTon 30He) W
[BYTaBPOBOrO MOMEPEYHOro CeyveHns [AOMycKaeTCs 3HayeHue Z; npuHUMaThb
paBHbimM 0,35
Mpwn pencTBum n3rmbaroLero MomMmeHTa A4 1 NpPoAonbHON Cunbl & HanpshxeHve

7 ; B PACTSIHYTON apMaType OnpeaensiioT no qopmyne

M-y, V]

o, = + i) (8.134)
: Ired Ared :

rae Ay, ¥. - nnowagb NPYBEAEHHOrO MOMNEPEeYHOro CEeYeHUs 3neMeHTa U
pacctosiHue OT Hauboree cxaToro BOMokHa 6eToHa [0 LUeHTpa TsHKecTu
NpUBEOEHHOTO CevYeHusl, onpegernsiemble Mo obumMm npaBunam pacuyera
reoMeTPUYECKUX XapaKTEPUCTUK CEYEHMIA YNpYrux 3NIEMEHTOB C Y4ETOM Nrowaan
CeYeHust TONbKO CXaToW 30HbI GETOHa, NroLlafen CeveHnst PacTsIHYTOM U CHXaTon
apmaTypbl cormacHo 8.2.28, npuHuMasi KodddpULMEHT npuBedeHUs apMaTypbl K

GEeToHy 4.
[onyckaeTcs HanpsixeHne 7 ; onpeaensTb no gopmyre

Mg 22,

& ’
AS ZS

(8.135)



roe £; - pacCToAHMe OT UEeHTpa TAXeCTU paCTﬂHy’TOVI apmMaTtypbl 00 TOYKU

NPUNOXEHNSA NPOAONBHON CUMbI I C y4ETOM SKCLEEHTPUCUTETA, PABHOMO v
[ns 3NeMeHTOB NPSIMOYrONbHOrO CEYEHUsI NpWU OTCYTCTBUM (UnM Ge3 yyeta)
caToii apMaTypbl 3Ha4eHue Z; fonyckaeTcs onpegensTb no dopmyne (8.133), B

KOTOPOWA Xy, - BbICOTA CXATOWN 30HbI HETOHA C YHYETOM BMSIHWSI NPOAONBLHOM CUMbl,
onpeaensemas cornacHo 8.2.28, npuHuMas KoaddmLUUEHT NpuBeaeHNs apMaTypbl

K OETOHY ;3 =y .
[N 3NemMeHTOB NPsIMOYrofbHOTO, TaBPOBOrO (C MOSIKOW B CXaToW 30HE) W

ABYTaBpPOBOro nonepevyHoro ceYyeHusa [LOOMnyCcKaeTCA 3HaydyeHue Z; nNpuHUMaTb

pasHbIM 0,74 .
B dopmynax (8.134) u (8.135) 3Hak "nntoc" NpUHUMAIOT MpW pacTarvBaroLLen, a
3HaK "MUHYC" Npu CxMMaloLLEelt NPOAONbHOM curne.

HanpskeHust o ; He [OIDKHBI NPeBbILaTh s sy .

8.2.17 3HaueHuss 6a30BOr0 PacCTOsAHMA MeXay TpelwwmHamu {; onpedensiot no
copmyne
A
7= 0,5-A_5”-d5 (8.136)

&

1 npuHumaroT He MeHee 102; 1 10 cm 1 He Gonee 404; 1 40 cm.
3necb Ay - Nrowanb ceveHus pacTaHyToro 6eToHa;

A, - nrowaab ceueHus pacTsHYTON apMaTypsl;

 ; - HOMVHASbHBIVE AUaMeTp apMaTypbl.

3HayeHuss 4; onpemensloT Mo BLICOTE PacTAHYTOM 30HbI GeToHa 7,
Mcnorb3ys npasuna pacyetTa MOMeHTa 06pa3oBaHUsl TPELLMH COMMacHO yKkasaHuaM
8.2.8-8.2.14.

B no6om criydae 3HadeHve <y NPYHAMAIOT PaBHbIM MNIOLLAAM CEYEHUs Npy ee
BbICOTe B Npefenax He MeHee 2a v He Gonee 0,54 .

8.2.18 3HaueHuns koadhdpmumeHTa v ; onpeaenstoT no dopmyrne

T s0re
)

¥, =1-08 (8.137)

o]

roe 9;eqe - HanNpsikeHne B I'IpO,ElOJ'leOIZ pacmHyTon apmatype B CeYeHun C
TpeLLl,VIHOVI Cpasy nocne OﬁpaSOBaHMﬂ HOpMallbHbIX TpelwwH, onpenendemMmoe no

yka3aHusim 8.2.16, NpuH1MMas B COOTBETCTBYIOLLIMX chopMyriax 3HaveHust M = M .. ;
o5 - TOXe, NPy AeCTBUM paccMaTp1BaEMON HarpysKu.

Ona uambaeMbix SMEMEHTOB 3HaveHue KoaduumeHTa ¥ ; [onyckaeTcs
onpepaensTs no gopmyre

M
" =1—0,8-%, (8.138)

roe M... onpegensioT no cpopmyne (8.121).
PacuyeT aneMeHTOB Xene306e TOHHbIX KOHCTPYKLMIA No Aed opMaumam

8.2.19 PacueT aneMeHTOB Xene3obeTOHHbIX KOHCTPYKUMIA no pedopmaumsm
Nnpou3BOAAT C Y4ETOM 3KCMnyaTauuoHHbIX TpeboBaHWW, NPeabsBRsSEMbIX K
KOHCTPYKLUSIM.

Pacuet no gedopmauusm cnegyeT NpousBOAUTL Ha AeVCTBUE:

NOCTOSIHHBIX, BPEMEHHbIX AJMTENbHBLIX U KPaTKOBPEMEHHbIX Harpy3ok (cMm. 4.6)
npu orpaHudeHun aedopMauuin  TEXHOMOMMYECKUMU UM KOHCTPYKTUBHBLIMU
TpeboBaHUAMY;

NMOCTOSIHHbIX WM BPEMEHHbIX AMWTENbHbIX  Harpy3oK MNpuv  OrpaHuyeHun
nedopmauuin 3cTeTmyeckummn TpeboBaHusIMu.

8.2.20 3HaueHust NpegensHO AoMyCTUMbIX AedopMaLii 3fIeMEHTOB NPUHMMaIOT
cornacHo CM 20.13330 M HOpMaTWBHbIM [OKYMEHTaM Ha OTAelbHble BUAbI
KOHCTPYKLIWIA.

PacueT xene306eTOHHbIX 35IEMEHTOB MO nNporuéam

8.2.21 PacyeT xenes3obeTOHHbIX 3MeMEeHTOB No npormbam npousBoasiT ©3
yCroBusi:

F S s (8.139)
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rae / - nporvb xerne3o6eTOHHOro afieMeHTa OT AEMCTBYS BHELLHEN HarpysKu;

Jur - 3HadyeHue npegenbHO OOMycTUMOro nporuba  kenes3o6eToHHOro
anemeHTa.

Mpornbbl ene3o6eToHHbIX KOHCTPYKLMIA OnpeaensoT no obLwMm npaBuniam
CTPOUTENLHOW MEXaHWKW B 3aBUCUMOCTU OT U3MGHbIX, COBWUIOBLIX WU OCEBbIX
0ePopMaLMOHHbIX XapaKTEPUCTUK XKerne306EeTOHHOTO 3NiEMeHTa B CEYEHUSIX MO ero
OnvHe (KpUBW3H, YIIoB caBura u T.4.).

B Tex cnyyasx, korga nporvbbl *ene3obeTOHHbIX 3MEeMEHTOB B OCHOBHOM
3aBUCST OT WU3MOHbIX [edopMaLui, 3HaYeHUst NPOrMGoB OMPEAENsT Mo
»KECTKOCTHbIM XapakTepucTvkam cornacHo 8.2.22 n 8.2.31.

8.2.22 [1na n3rnbaembix 351EMEHTOB NOCTOSHHOMO MO AJIMHE 3NIEMEHTA CEeYEHUs,
He UMeloLLWX TpeLLmH, nporvbbl onpeaensoT no obLwymM npasBunam CTPOUTENbHON
MEXaHVKM C UCTMOMNb30BaHNEM XECTKOCTU NMOMNEpeYHbIX CEYEHUI, onpeaernsiemoii no
copmyre (8.143).

OnpeaeneHne KPMBU3HbI Xene306e TOHHbIX 3f1eMeHTOB

8.2.23 KpuBu3Hy wu3rMGaemblX, BHELLEHTPEHHO CXaTblX W BHELEHTPEHHO
PacTAHYTbIX ANIEMEHTOB A5 BbIYWCIIEHWS X NPOTMOOB OnpeaensioT:

a) Ona 3MeMeHTOB WNM y4acTKOB 3NeMeHTa, e B pacTsHyTOW 30He He
ob6pasytoTcsi HopMasibHble K NPOAONbHOM OCU TPELLMHBI, corracHo 8.2.24, 8.2.26;

6) ANs 3NEMEHTOB UMK y4acTKOB 3MIEMEHTA, e B PacTSHYTON 30HE UMEITCS
TpewwHbl, cornacHo 8.2.24, 8.2.25 1 8.2.27.

OnemMeHTbl WnM y4acTKM 3MEMEHTOB paccmaTtpuBaloT 6e3 TpewwH, ecnu
TPeLWmHbl He obpasytoTes [T.e. ycrnosue (8.116) He BbINOMHAETCA] NpU AENCTBUM
MOMHOM  Harpy3kW, BKMIOYAOWEN MOCTOSIHHYIO, BPEMEHHYI ANUTENbHY Y
KpaTKOBPEMEHHYIO Harpy3Kku.

KpuBu3Hy *ene3obeToHHbIX 3MEMEHTOB C TpelmHamu 1 6e3 TpeLwH MOXHO
TakKxe onpeaensiTe Ha oCHoBe AedopMaLMOHHOM Modenu cornacHo 8.2.32.

8.2.24 TlonHyto KpUBU3HY M3rMBaeMbliX, BHELLEHTPEHHO CXaTbIX U BHELEHTPEHHO
pacTAHYTbIX ANIEMEHTOB ONpeaenstoT no dopmynam:
Ansa ydacTkoB 6€3 TpeLyH B pacTSHYTON 30He

l=[l] +[1] ; (8.140)
r "h L ]

AnA yHacTKoB C TpelwmHaMmu B paCTﬂHyTOIZ 30He

()6 F)
L A P (8.141)
r .?‘1 r 2 r 3

B dopmvne (8.140):

1 1
[— A - KPUBN3HbI COOTBETCTBEHHO OT HENPOAOIMKUTENBbHOIo ,qu7ICTBI/IFI
h A"}z

KpaTKOBPEMEHHbIX Harpy3oK W OT MPOAOIDKUTENbHOMO OENCTBUS MOCTOSIHHBIX U
BPEMEHHbIX ANUTENbHbIX Harpy3oK.
B doomyne (8.141):
1
—| - KpvBM3Ha OT HENPOAOIKUTENLHOMO AENCTBUA BCEW Harpysku, Ha
r
1
KOTODVIO MPOU3BOASAT pacyeT no gedopmaLusam;
1
- - KpVBM3HA OT HENpOLOIKATENbHOrO [AeWCTBUA MOCTOSHHBIX U
F
2
BPEMEHHbIX ANUTENbHbIX Harpy3oK;

1
- - KpMBU3Ha OT NMPOAOIPKUTENBHOrO [EeVCTBUSA NOCTOSAHHBLIX U BpPEeMEeHHbIX
F

3

AnTenbHbIX HAarov3oK.

1 1 1
KpnBuaHbl 7 [;] " [;] onpeaenstoT CornacHo ykazauuam 8.2.25.
1 2 3

1 .
8.2.25 KpuBuaHy Xene3o0b6eToHHbIX 3MIEMEHTOB —  OT  JeiCcTBuSI
b

COOTBETCTBYIOLLMX Harpy3ok (8.2.24) onpegensioT no dopmyre
M

1
ks L 8.142
"D (8.142)

rae M - narmbalowmii MOMEHT OT BHELUHEW Harpysku (C y4eToM MOMeHTa oT

NPOAONbHOW  CWMbl A¥) OTHOCUTENMBbHO OCW, HOpPMarbHOW MIIOCKOCTVU AENCTBUS
M3rMbaloLLEro MOMEHTA U MPOXOASALEA Yepe3 LEHTP TSXKECTU NpUBELEHHOTO
NnonepeYHoro CeYeHusl AriemMeHTa;

D) - n3rMbHas XeCTKOCTb NPUBEOEHHOTO MOMEPEYHOro CEYEHUst ANeMEHTa,
onpegensiemasi no gopmyne

D= By g, (8.143)



rae &y - Momdynb gedopmauum cxartoro 6eToHa, onpefensiemMblii B 3aBUCMMOCTU
OT MPOLOMKATENBHOCTU AENCTBUSI HAarpy3ky U C YHETOM HanMuusi UNv OTCYTCTBUS
TPeLWH;

i - MOMEHT MHepuun npmBeaeHHOro nornepeYyHoro ce4yeHnst OTHOCUTESIbHO
red
€ro LeHTpa TaXeCTH, OﬂpeﬂeﬂﬂeMblﬁ C YyHEeTOM Hanm4ua unm oTCyTCTBUA TPELLMH.

3HayeHuss wmogyns  aedoopmaumu  6eToHa By M MOMEHTa  MHEpLMM

npuBeAEeHHOro cevenus f,,; Ans 3neMeHToB 6e3 TpelwH B pacTsHyTON 30He U C
TpeLmHaMy onpeaenstoT no ykasaHusm 8.2.26 n 8.2.27 cooTBETCTBEHHO.

)Kecmkocmb  xerne306emoHHO20 3/leMeHma Ha y4yacmke 6e3 mpewuH e
pacmsiHymou 30He

8.2.26 XecTKoCcTb Xenes3obeTOHHOro anemeHTa ) Ha yvacTke 6e3 TpelwmH
onpeaensoT rno dopmyrne (8.143).

MOMEHT  uHepuuut {,,; NPUBELQEHHOTO MOMEPEYHOTO CEYEHUst 3remMeHTa
OTHOCWUTENbHO €ro LIeHTpa TSHKECTW onpedensioT Kak Ans ChrolHoro Tena no
obLyM npaBuiam CONpOTMBIIEHUS YMPYrX SMIEMEHTOB C y4eTOM BCeW NIowaan
ceveHus 6eToHa 1 nroLwaaen ceveHnst apMaTypbl ¢ KO3(hdMLMEHTOM NpyBEAEeHUs
apmaTypbl kK 6ETOHY ¢ .

Dygg =i+i; atiioo, (8.144)

raoe [ - MOMEHT uHepuuu GETOHHOrO CevyeHust OTHOCUTENbHO LeHTpa TAXeCTu
npuBeaeHHOro nonepeYyHoro Ce4eHns anemMeHTa;

I, I} - MOMEHTbI MHEpLIM NMoLLBAeN CeYeHNs COOTBETCTBEHHO PacTSHYTOI 1
CXaTol apMaTypbl OTHOCUTENIbHO LEHTpa TSHKECTU MPUBELEHHOTO MOMNEepeYHoro
CeYeHUs1 3NeMeHTa;

o - KO3hPULMEHT NpUBEAEHNS apMaTypbl K GETOHY,

E
o= (8.145)
Ebl

3HayeHve / onpepensioT No o6LWM MNpaBuiiaM pacyeTa reoMeTpUHeckux
XapaKTePUCTUK CEYEHUI YTPYrX IEMEHTOB.

[lonyckaeTcsi onpeaensTb MOMEHT UHepLMKN {,,; 6e3 yueTa apMaTypbl.

3HayeHns mopgyns pgedopmauum 6etoHa B copmynax (8.143), (8.145)
NPUHUMAIOT PaBHbIMU:

Np1 HEMPOAOMKUTENbHOM AENCTBUN Harpy3Ku

Ebl = 0,85 EEJ ) (8146)
npy NPOACIDKUTENBHOM AENCTBUN HAarpy3Ku

By

By =By = W’
Ny

(8.147)

rae ©per - NPUHAMAIOT NO Tabrmue 6.12.
JKecmkocmb erne306emoHHO20 aieMeHma Ha yyacmke ¢ mpewjuHamu 8
pacmsiHymou 30He.

8.2.27 YKecCTKOCTb ene3obeTOHHOro arieMeHTa Ha yvacTkax C TpelyHamMu B
pacTsHYTON 30HE ONPEAEnsoT C Y4ETOM CrieayLLMX MONOXEHWIA:

ceyeHust nocrne AedopMUPOBaHNS OCTaKTCS MIOCKUMY;

HanpshkeHusi B 6eTOHe CxaTol 30Hbl OnpeaensioT Kak Ans ynpyroro Tena;

paboTy pacTsHyToro 6eToHa B CEYeHUW C HOpPMarbHOW TPELWMHON He
YYUTBIBAIOT;

paboTy pacTtsHyToro 6eToHa Ha y4yacTke Mexay CMeXHbIMU HopMasibHbIMU

TPELLWHAMM YYUTbIBAIOT NOCPEACTBOM KOIhdMLMEHTA V¥ ; .
XecTkocTb  Xene3ob6eTOHHOro aneMeHTa [! Ha yvacTkax C TpelyHamu
onpegenstoT no dopmyre (8.143) n npuHUMatoT He Goree XecTKoCcTN 6e3 TpPeLyH.

3HaveHuss Mogyns AedopMaumn cxatoro GeToHa &1 MPUHUMAOT PaBHbLIMM
3HAYEHVsIM  MpUBEAEHHOro  Moayns  Aedopmaumn & .., onpegernsieMbix  no

copmyrie  (6.9) npu  pacueTHbIX  COMpOTMBREHMs  GeToHa Ry  Ans
COOTBETCTBYIOLMX  HArpy3oK  (HENPOAOIMUTENBHOTO U MPOAOIDKUTENBHOMO
nencTans).

MOMEHT ~MHEPLMM MPUBEOEHHOTO MOMNEPEYHOrO CEYEHUS 3NeMeHTa {p.q
OTHOCUTENbHO €ro  LieHTpa TSHKeCTU onpedensT no obumm  npasunam
COMPOTMBIIEHUST YNPYIMX 3MEMEHTOB C Y4eTOM Mrowaan ceveHust GeToHa TOonbKo
CXaToy 30HbI, NfoWaden CevYeHuss CxXaTol apmaTtypbl C  Ko3addmLMeHTOM

npuBeaeHUsl apMaTypbl K 6ETOHy o ;1 U pacTsHYTON apMaTypbl C KO3dMLIMEHTOM

NnpuBeaeHUst apMaTypbl K GETOHY ¢ ;o

Imd =Ib +Is'0-'52 +I;'ce51, (8.148)



rae Iy, {5, I; - MOMEHTBI MHEpLMM NIOLAAEN CEeYeHNst COOTBETCTBEHHO CXaToil
30Hbl GETOHa, pPacTsIHYTOW U CXaToW apMmaTypbl OTHOCUTENBHO LIEHTpa TSHKECTU
npuBeaeHHoro 6e3 yyeta 6eToHa pacTsHYTOW 30HbI NMOMNEPEYHOrO CEYEHUS.

3HaveHns I;  wn I; onpegensloT no obumm npaBuniaM COMPOTMBIEHUS
MaTepuarioB, MpWHUMasi paccTosiHve OT Hauboree CxaToro BorokHa GeToHa Ao

LEeHTpa TSHXKECTW npuBedeHHOro (C KoadxpuLMEeHTaMn MPUBEAEHUS &g W igg)
nonepeyvHoro ceveHusi 6e3 yyeta 6eToHa pacTsiHyTOW 30HbI (pucyHok 8.19); ans
n3rnbaemblx 311eMEHTOB

Fem T Xm,

rAe Xy - CPedHsis BbiCOTa CXAaToW 30HbI 6ETOHA, yunTbIBaOLWASA BIMAHWE paboTbl
pacTsHyToro 6eToHa Mexay TpewmHamyu W onpegensemas cormacHo 8.2.28
(pvicyHok 8.19).

PucyHok 8.19 -lpuBeaeHHoe nonepeyHoe ceveHne u cxema
HanpsXeHHo-AetpOpMMPOBAHHOIO COCTOSIHUA 3NIeMeHTa C TpelnHamMm
ANnA pacyeTa ero no gecopmauusam npu gemcTBum nsrnéarowero
MOMeHTa

a f
/f"Cl” €, G‘F-sf“sﬁ_m-‘
‘.: - Y .
£ H b
- G, g, Et
A i
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/
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b | Bp— O ComEsnint

N [
"fs“sz

1 - YyPOBEHb LIeHTpa TSHKECTU NpuUBEAeHHOro 6e3 yyeTa pacTsHyToN 30HbI HGeToHa
NonepeYHoro ce4eHus

PucyHok 8.19 - lNMpuBeaeHHOe nonepevHoe cedeHue (a) U cxema HanpsKeHHOo-
0ecPbopMUPOBaAHHOIO COCTOSIHUS 3MEMeHTa ¢ TpewwHamu (6) Ans pacyeta ero no
AedopmaLysm npu AencTsumn n3rmbatoLLero MoMeHTa

3HauyeHus iy N ¥ay oONpegensT no obuuM npaeunam  pacyeta
reOMETPUYECKUX XapaKTEPUCTUK CEYEHWUIA YNIPYTUX SNEMEHTOB.

3HaveHns KOahdMUMEHTOB NpuBEAEHUs apMaTtypbl K OETOHy oty M ¢4
onpegenstoT no 8.2.30.

8.2.28 [ns un3rmbaemMbix 3MIEMEHTOB MOSIOXEHUE HeWTparbHOW ocu (cpeaHsis
BbICOTa CXaToW 30Hbl 6eToHa) onpeaensioT U3 ypaBHeHUs

Spp=eg S oy Sy, (8.149)

roe Sy, S;p w Sip - cTaTMYEcKMe MOMEHTbl COOTBETCTBEHHO CXKAaToil 3OHbI
6eToHa, pacTsHYTON U CXaTol apMaTypbl OTHOCUTENBHO HENTPanbHOW OCK.

[ns nNpsiMOYronbHbIX CEYEHW TOMbKO C PacTSHYTOW apMaTypol BbICOTY
CXaToW 30HbI onpeaensioT no dopmyne

X =ku[«f(#s ) e iy '0-'52]v (8.150)

5
rae Bs =———.
A s kﬂ

[Ana NpsMOYronbHbLIX CEYEHUN C PacTAHYTON WU CXAToW apmaTypon BbICOTY
CXaToW 30HbI onpeaensitoT no dopmyne

:
. 2 . & .
T = (#50%2 +J'-‘s°-'sl) +elpgog Tpgoy g] _(#50452 +J'-‘sc‘fsl) ,

(8.151)

'
5

bly
[ns TaBpoBbIX (C MOMKOW B CXATON 30HE) U [BYTABPOBbIX CEYEHWIA BbICOTY
CXaToW 30HbI onpeaensoT no dopmyne

roe ks =



: P
: : poa . O
X =R Gy tpsog t + 2 g Tpsogy —tuy — |-
m il (“s FE .uf)z Mgy T H 51;30 .ufzku]
_(“50552 oy +F¢_}') i
(8.152)
)
e wy =——.
by
Ay - nnowaab ceuenVst CBECOB CXATOM oMK,

[ns BHELEHTPEHHO CXaTblX W BHELEHTPEHHO pPacTsHYTbIX 3MEMEHTOB
NOJIoXeHNe HelTpanbHOW OCK (BbICOTY CXATOWN 30HbI) ONpeaenstoT U3 ypaBHeHUs

Iy tegia tealn

i = (8.153)

Syg togSg tog Sy’

rAe ¥y - PaccTosiHMe OT HEeMTparbHOM OCU A0 TOYKW MPUIIOXEHWUS MPOLOMbHON
cunbl IV, OTCTOAILLEN OT LieHTpa TSHKeCTU NOMHOro ceveruns (6e3 ydera TpewmH) Ha

paccTosHum gy = et

Tan, T, L, Swo, S0, Si0 - MOMEHTBI MHEPLMM M CTATMYecKue MOMEHTbI
COOTBETCTBEHHO CXaTol 30Hbl GEeToHa, pacTsHYTOW W CxaToln apmatypbl
OTHOCMUTENbHO HENTPanbHON OCK.

[onyckaeTca Anst 3NIeMEHTOB MPSIMOYTOSIbHOTO CEYEHWUS BbICOTY CXATOWN 30HbI
npy A4eAcTBUM U3rMbatoLLMX MOMEHTOB A4 W NpodonbHOM cunbl & onpegensTb no
dopmyne
Xy =X Do ' W

m T , 8.154
Arsd M ( )

roe xjp - BblCOTa CXaTOM 30HblI M3rMbaemoro arfemeHTa, onpegensemas no
dopmynam (8.149)-(8.152);

fred, “eg - MOMEHT WHepUWM W nNNOW@Ab MPVBEAEHHOTO MOMNEPEYHOrO
ceyeHus, onpegensiemMble Ans NOMHOro ceveHus (6es3 yueTa TPeLLmH).

3HaveHnss reoMeTPUYECKNX XapaKTEPUCTUK CeYeHVst aieMeHTa onpeaensioT no
o6LLWM NpaBurnam pacyeTa CeveHns ynpyrix 3MeMeHToB.

B copmyne (8.154) 3Hak "nnioc” NpUHUMAIOT NpW CHUMatOLLEN, a 3HaK "MMHYC"
Npu pacTArMBaroLLien NPoJobHOI cune.

8.2.29 XecTkocTb u3rMbaemMbix >xene3obeTOHHbIX 3MEeMEHTOB [JonycKaeTcs
onpeaensaTb no dopmyne

b= Es,red‘qsz(hﬂ ~ ), (8.155)

roe z - paccTosiHMe OT LeHTpa TSKeCTW pacTsHYTOW apmaTypbl [0 TOYKM
NPUNOXeHNsi paBHOAENCTBYIOLLEIN YCUIMUN B CXaToMN 30He.

[ins 3anemMeHTOB NPSIMOYroNbHOrO CEeYeHUst Npu OTCyTCTBUM (Unn 6e3 yyera)
CXaToi apMaTypbl 3Ha4YeHne z onpeaensioT no gopmyne

1
2=k ==, (8.156)

[na anemMeHToB NpsMOYronbHOro, TaBpOBOrO (C MOSIKOW B CXaToW 30HE) U
[BYTaBpPOBOIrO MOMEPEYHbIX CEYEHUN 3HAYeHWe z [OMycKaeTcs MpUHUMATb

paBHbimM 0,35
8.2.30 3HayeHns Koo MeHTOB NpUBEAEHNS apMaTypbl K 6ETOHY NpUHUMaIOT

paBHbIMM:
[Ns CxaTon apMaTypsbl

& (8.157)
[0 1 = ; .
: Eb,red
01151 pacTAHYTOW apmaTypbl
0 = Dored (8.158)
7 , .
: Eb,red

rae Ep red - NpUBEAEHHBIN MOAYMb AedopMaLmv CxaToro 6eToHa, onpeaensiemblit
no dopmyne (6.9) nNpy HENPOAOIDKUTENBHOM M MPOJOIMKUTENBHOM OEACTBUM

Harpyaku, 3ameHsist &, Ha R oo ;

B red - TNpUBEOEHHBIR Momyrnb AedopMmauuM  pacTsHYTOM — apmartypsl,
onpefensemMblii C Y4eTOM BfMsHUMA paboTbl pacTaHyToro 6eToHa Mexay
TpeLyHamm no gopmyre

B
Eired = w—s (8.159)

&



3HaveHnsa koaddmLmeHTa ¥ ; onpedenstoT no copmyne (8.138).

[onyckaeTca npuHumaTb ¥ ; =1 W, crnepgoBaTesnibHoO, ¢ 3 =y . lMpn aTom,
ecrm ycrnosue (8.139) He ygoBneTBopsieTCs, pacyeT MpoOU3BOAAT C  Yy4EeTOM

koadxpuLmeHTa v ; , onpeaensiemoro no gopmyrne (8.138).

8.2.31 lMporubbl >kene3obeToHHbIX 3NEMEHTOB MOXHO OnpeaensTb No obwwm

1
npaBunaMm CTPOUTENbHOW MEXaHUKU C WUCMOfb30BaHWEM BMECTO KpPUBW3HbI | —
r

HeNnocpefCTBEHHO WU3MBHBIX KECTKOCTHBbIX XapaKTepPUCTUK I} NyTem 3ameHbl
YNPYrux U3rMbHbIX XapakTepucTuK X/ B pacyeTHbIX 3aBUCUMOCTSX Ha yKa3aHHble
XapakTepucTukn I, BblYMcrsieMble no gopmyrnam, npuseeHHsIM B 8.2.25 n 8.2.29.

Mpyn coBMeCTHOM AENCTBUN KpaTKOBPEMEHHOW ¥ ANMTENbHOM Harpy30K NonHbIN
nporné anemMeHToB 6e3 TPELWH U C TPeLMHaMN B PaCTSIHYTOW 30He onpeaenstoT
nyTeM CyMMWUPOBaHWS NpOrMGOB OT COOTBETCTBYIOLLMX Harpy3ok Mo aHarnorum c
CYMMMPOBaHNEM KPUBM3HbI MO 8.2.24, NPUHMMASs XECTKOCTHbIE XapakTepucTukm 1
B 3aBMCMMOCTW OT YKa3aHHOW B 3TOM MyHKTE MPUHSATOW NPOAOIKUATENBHOCTH
[OeficTBUS paccMaTpyBaEMOi Harpy3ku.

[onyckaeTcs Npy onpeaeneHnn XecTKOCTHBIX XapakTepUCTUK [} 3MeMEHTOB C

TpeLmHaMy B pacTSHYTON 30He NpuHUMaTh KoaddmumneHT v ; =1. B atom cnyvae
npyv COBMECTHOM [EWCTBWUM KPaTKOBPEMEHHOW W ANWTENbHON Harpy3oK MOMHbIiA
nporn6 n3rmbaembix 3M1EMEHTOB C TPELLMHAMMN ONPefEensioT nyTeM CyMMUPOBaHWS
npornboB OT HeNpOAOIHKUTENEHOrO AENCTBUA KPATKOBPEMEHHOW Harpysku u ot
NPOAOIMKUTENBHOTO AEUCTBUA ANMUTENBHOM Harpy3ku C y4eTOM COOTBETCTBYHOLLMX
3HAYEHWIN KECTKOCTHbIX XapakTepucTuK [}, T.e. MOAOOHO TOMY, KaK 3TO MPUHSTO
ONS ANEeMEHTOB 6€3 TPeLLyH.

OnpeneneHne KpUBU3HbI Xene306eTOHHbIX 3NIEMEHTOB Ha OCHOBe
HenuHeHoW Aed opMaLMOHHOW Moaenu

8.2.32 MorHyto KPUBK3HY ene306EeTOHHbIX 3NIEMEHTOB Ha yyacTkax 6e3 TpelmH
B pacTsHyTOW 30He ceyeHusi onpeaensitoT no dopmyrne (8.140), a Ha yyacTkax ¢
TPeLmHammM B pacTAHYTON 30HE ceveHuns - no dopmyne (8.141).

3HaveHnsa KpuBU3H, Bxoaawmx B dopmynbl (8.140) u (8.141), onpepensioT u3s
peleHnst cucTembl ypaBHeHun (8.26)-(8.30). Mpu 3TOM Ans 3NEMEHTOB C
HOpMarbHbIMW  TPeLmHaMW B PacTSHYTOW 30HE HanpsbkeHMe B apmartype,
nepecekaroLLein TpeLLmHbI, ONpeaenstoT no dopmyre
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3nech &cxc - OTHOCUTENBHAA fedopMaLins PACTSHYTON apMaTypbl B CEYEHUM
C TPELLMHOMN Cpa3dy nocre 06pa3oBaHUsi HOpMaribHbIX TPELLMH;

g4 - YCpeAHeHHas OTHocWTenbHas AedopMauns pacTaHyTOW apmaTtypebl,
nepecekaloLLein TpeLyHbl, B paccMaTpuBaemMon CTaaum pacyeTa.

Mpy onpepeneHW KpMBWM3H OT HEMPOJOMKUTENLHOTO AEMCTBUA Harpysku B
pacyeTe UCMonb3yT AnarpaMMbl KpaTKOBPEMEHHOTO AedOpMUPOBaHUSA CXaToro u
pacTsHyToro 6eToHa, a npu onpefeneHun KpWBWU3H OT  MPOAOIDKUTENBHOMO
OeficTBUA Harpy3ku - Auarpammbl AnUTENbHOMO  AedopmupoBaHus GeToHa
pacyeTHbIMU XapaKTepUCTUKamM1 AN NpeaenbHbIX COCTOAHWIA BTOPOW rpynrbl.

[INs YaCTHbIX CriyqaeB AeNCTBUA BHELLHEN Harpy3ku (M3rmb B ABYX NMOCKOCTAX,
M3rM6 B MIIOCKOCTM OCW CUMMETPUM TMOMEPEYHOTO CEYEHWSI 3neMeHTa W T.n.)
KpUBM3HbI, BXoAsWMe B copmyrbl (8.140) un (8.141), onpenensior us peLueHus
CYCTEM ypaBHEHWI, ykasaHHbIX B 8.1.26-8.1.28.

9 NpeaBapnTenbHO HaNpsXKeHHbIe
Xene3o06eTOHHbIe KOHCTPYKLUMU

9.1 NpepBapuTenbHbIe HANPSAXEHUA apMaTypbl

9.1.1 lNpeaBapuTenbHble HaNPsXKeHUs apMmatypbl @5, NpUHUMalOT He Goree
0,98, , nna ropavekaTaHoii N TEPMOMEXAHNYECKM YNPOYHEHHON apMaTypbl U He

Goree 0.3, , ansa xoroaHonedhopMMpOBaHHON apMaTypbl 1 apMaTypHbIX KaHaToB.



9.1.2 Tpu pacyeTe npeaBapuTernbHO HAaMPSXEHHbIX KOHCTPYKLMA cregyeT
YYUTBIBATL CHWKEHWE MPEABapUTENbHBIX HaMPSBKEHUA BCIEACTBUE MNOTEPb
npeaBapuUTENbHOrO HanpskeHUs - [0 nepefadn YCUIMWA HaTshkeHust Ha GeToH
(nepBble MoTepu) M Mocrne nepeaaqn ycwurms HaTsbkeHus Ha GeToH (BTopble
norepm).

Mpy HaTsXEHWUM apMaTypbl Ha YNOpb! CIIEAYET Y4UTLIBATD!

nepBble NOTEpPU - OT penakcalm NpeaBapuUTEnbHBIX HANPsXKEHWU B apMaTtype,
TemnepaTypHoro nepenaga npu  TEPMUYECKON 0BpaboTke  KOHCTPYKLIMIA,
nedopmauum aHkepos 1 gedopmarim dopmMbl (YropoB);

BTOPbIE NOTEPU - OT YCaaKu 1 nondyvectun 6eToHa.

Mpy HaTsxeHUM apMaTypbl Ha 6ETOH crefyeT yuuTbIBaTb:

nepeble notepu - OoT AedopMauunm aHKepoB, TPEHUS apmaTypbl O CTEHKU
KaHaroB 1y NoBepXHOCTb KOHCTPYKLINY;

BTOPbIe NOTEPU - OT peniakcaLnn NpeaBapuTENbHbLIX HANPSXXeHW B apMaType,
ycagKku 1 nonsyyectn 6eToHa.

9.1.3 lMoTepn OT penakcauuy HanMpsPKEHUA apMaTtypbl éﬂsp1 onpegensoT no

copmynam:
ansa apmatypbl knaccoe A600-A1000 npu cnocobe HaTskeHus:

MeXaHU4ecKoM - £ o = 0,10 4, = 20; 9.1)

SMIEKTPOTEPMUECKOM - £ 1 = 0,030 5 ; (9.2)

Ans apmatypsl kraccos By, 1200-B 1, 1500, K1400, K1500, K1600 npu cnocobe
HaTsKeHNS:

a
MexXaHUYEeCKoM - A g1 = | 0,22 - f-nl S (9.3)
50

3MEKTPOTEPMUYECKOM - &0 o = 0,050 5, (9.4)

3aechb U5 npuHMMaeTtcs 6e3 noTepb B Meranackansx.

Mpy OTpULATENBHBIX 3HAUEHUSX £47 51 MPUHAMAIOT fﬁﬂspl =0.
Mpn Hammumy Goree TOYHbIX A@HHBIX O perakcauuu apMaTypbl [onyckaeTcst
MPUHUMATb VHbIE 3HAYEHWs NOTePb OT penakcaLmum.

9.1.4 Motepn £7 53 OT TeMmnepaTypHoro nepenaaa £ °C, onpeaensiemMoro kak
pasHOCTb TemnepaTyp HaTsiHyTO/W apMaTypbl B 30He HarpeBa W YCTPOWCTBa,
BOCMPUHUMAIOLLETO YCUITWSI HATSHKEHWS MPU HarpeBe 6eToHa, MPUHUMAIOT paBHbIMU

é.ospg =1,254¢ (9.5)

Mpn OTCYTCTBMM TOUHBIX A@HHBIX MO TEMNEpaTypHOMY Nepenagy [onyckaeTcs

npuHMmaTb £é =65°C.

Mpn Hammumm 6Gornee TOYHbIX [AaHHbIX O TemnepaTypHon obpaboTke
KOHCTPYKLWW JOMNYCKaETCA NPUHUMATb MHbIE 3HAYEHUS NOTEPb OT TEMNEPATYPHOro
nepenaga.

9.1.5 Tlotepn oT pedopmauun cTanbHoi ¢opmMbl  (YNopoB) éﬂspg npu
HEeOHOBPEMEHHOM HaTSXeHWUM apmaTypbl Ha opMy onpeaenstoT no dopmyne

n-1 A
AT g =—— —E,, 9.6
sp3 S o (9.6)
rae # - 4ucno CTep)KHeﬁ (prl‘ll'l CTep)KHeI;I), HaTArMBaeMblX HeO4HOBPEMEHHO;

Al - cOrmkeHVe YnopoB MO NMHWM AEVCTBUS YCUNUS HAaTsDKeHUs apMaTypbl,
onpegensieMoe 13 pacyeTa gedopmaum opMbl;

1 - paccTosiHVe MexXIy HapyXHbIMM rPaHsIMK YrOpoB.

Mpn OTCYTCTBUM AaHHBIX O KOHCTPYKLIMM (hOPMbI M TEXHOMOMW WU3rOTOBIIEHNS!

[ornycKkaeTcs npuHuMaThb ﬂospg =30 Mra.
Mpn anekTpoTepMmnyeckom crnocobe HaTsPKeHWst apmaTypbl MoTepu OT
nedopmauum hopMbl HE Y4UTBIBAIOTCS.

9.1.6 MMoTepn oOT Aedopmaunnm aHKepoB HATSKHbIX YCTPOMCTB éﬂsp4 npu
HaTshXeHUM apMaTypbl Ha ynopbl ONpeaenstoT no dopmyne

A
1'505};.4 = T E, 9.7)

rae £ - obxaTve aHKepoB NN CMELLEHVE CTEPXHSI B 3aXXMMax aHKEpOB;
I - paccTosiHe Mexay HapyXHbIMU rPaHSMM YNOPOB.

lMpu OTCYTCTBUM A@HHBIX JOMYCKAETCs MPUHUMATh Al =2 MM.
Mpn 3neKTpoTEPMMYECKOM crocobe HaTshkeHUs apmaTypbl notepu ot
AedopMaLim aHKepoB He YYUTBIBALOT.

9.1.7 MNpy HaTshkeHUM apmaTypbl Ha 6eToH moTepu OT Aedopmaunn aHKepoB

HaTsHKHbIX ~ YCTPOWCTB ﬂﬂsp4 onpegensaoT no dopmyrne (9.7), B KOTOpOW

npuHUMatoT Al =2 MM, a MoTepy OT TPEHUsI O CTEHKW KaHaroB UM NoBEpXHOCTb
KOHCTPYKLMM ONPeaensioT no ¢opmyre

1
MSP? = [1_ emxwe ]OSP’



rae ¢ - OCHoBaHMe HaTypalibHbIX ﬂOFaqu)MOB;

w, & - KoaddMLMeHTbl, onpeaensemMble no Tabnvue 9.1;
X - AJIMHA y4acTKa OT HaTsXKHOro YCTPOWCTBA A0 PACHETHOTO CeYEHUS, M;

& - cymmapHbiIi yron noBopoTa ocu apMaTypbl, pag;

05 - NpuHUMaeTcs 6e3 noteps.

Tabmmua 9.1
KaHan nnm noBepxHOCTb KoadbdmumeHTbl Ana onpegeneHuss notepb
OT TPeHus apmaTypbl
w & npu apmarype B Buge
Ny4KoB, cTepxHen
KaHaToB || nepnogmyeckoro
npodwmns
1 Kanan:
C MeTannuyeckon nosepxHocTtbio ([ 0,0030 ((0,35 0,40
Cc  OEeToHHOM  MOBEPXHOCTbLIO, [ O 0,55 0,65
06pa3oBaHHbI XKECTKUM
kaHarnoo6pa3oBaTtenem
T0 xe, mbkum || 0,0015 [ 0,55 0,65
kaHarnoo6pa3oBartenem
2 beToHHas NoBepXHOCTb 0 0,55 0,65

9.1.8 Motepu ot ycapgku GeToHa f’_\osps npy HaTSHKEHUU apMaTypbl Ha yrnopbl
onpegenstoT no dopmyne

"ﬁosp5 = Epsh’ Es , (9.8)

rae £psh - Aedopmaum ycaaku 6eToHa, 3HaYEeHNSt KOTOPbIX MOXHO NPUOMKEHHO
NpUHMMaTb B 3aBUCUMMOCTM OT Krnacca 6eToHa paBHbIMU:
0,0002 - ans 6eToHa knaccos B35 u Hmke;
0,00025 - onsa 6eToHa knacca B40;
0,0003 - ana 6eToHa knaccos B45 u Bbille.
[Ons 6GeToHa, noaBeprHyToro TenmnoBol obpaboTke npu aTMocdepHoM

[aBneHwn, notepu OT ycagku GeToHa éﬂsps BbluMcnsAoT no dopmyrne (9.8) ¢
YMHOXEHUeM Nofy4YeHHOro peayrnbtata Ha koadxpuumeHT, paBHbii 0,85.

Motepu oT ycaaku GeToHa £0g5 NpW HaTsKeHMM apmatypbl Ha GeToH
onpegenstoT no dopmyne (9.8) C yMHOXeHMEM MOMyYeHHOro pesynbrarta
He3aBMCKMO OT YCroBui TBepAeHust 6eToHa Ha KoadduLMeHT, paBHbI 0,75.

[onyckaeTcs noTepu OT ycagku OeToHa onpeaenats 6ornee TOYHbIMM
mMeTodaMu.

9.1.9 MoTepw oT nondyyecTtn 6eToHa &Ospﬁ onpeaenstoT no dopmyrne
0.8 a Caer Obpj
2,
Vg Hrea 'I:l+0:8'fob,cr)
Tyeg , (9.9)
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rae ©per - KOAPUUMEHT nonayvectun 6eToHa, onpeaensembiv cornacHo 6.1.16;

Ty - HANPsXXEHUS B GETOHE Ha ypOBHE LIeHTpa TAXXECTM paccMaTpuBaeMon i
- rpynnbl CTEPXXHEN HanpsiraemMon apMaTypbl;

Y5 - PaccTOsHWE MexXay LeHTpaMu TSKECTU CEeYEHUs paccMmaTpuBaemoit
TPYNMbl CTEPXHEN HaNpsiraeMol apMaTypbl ¥ NMPUBELEHHOTO NOMNEPEYHOro CeYeHNst
3neMeHTa;

Ao, Lyeq - NNOWAAL NPYBEAEHHOTO CEYEHVS ANIEMEHTA U €8 MOMEHT MHepLun
OTHOCUTENbBHO LieHTPa TSHKECTU NPUBELEHHOMO CeYEHUs!;

bspi - KOI(AMLIMEHT apMupoBaHusi, paBHbit Asy {4, rae 4 v Ay - nnowaam
MonepeYyHoro CeyYeHns areMeHTa W paccMaTpuBaemon pynnbl  CTEepXHein
Hanpsiraemoi apMaTypbl COOTBETCTBEHHO.

[ns 6eToHa, nopBeprHyToro TennoBon o6paboTke, NOTEpW BbIYUCHSIOT NO
dopmyre (9.9) ¢ yMHOXEHMEM MOMyYeHHOro pesynbTaTta Ha Ko3thdULMEHT, paBHbIN
0,85.

[onyckaeTca notepu OT nondyvecTn GeToHa onpedensTb Gonee TOYHbIMW
MeTodaMu.

HanpsxeHns @y OnpedensoT No npaeBunam pacyeTa ynpyrux martepuarnos,
NpyHUMasi NpvYBEOEHHOE CeYeHWe JNeMeHTa, BKMyalolee nrowaib CeYeHUst
GeToHa ¥ nrowaab CeyeHus Bcel NPOAOSbHOW apmatypbl (Hampsiraemor 1

HeHanpsiraemol) ¢ Ko3(hdMUMUEHTOM NpuBedeHUs apMaTypbl K GETOHy & T
b

cornacHo 9.1.11.

Mpy g <0 NpUHUMAETCS A0 g5 =0 1 47 555 =0.

9.1.10 TlonHble 3Ha4YeHWs nepBbiX MOTEPb MPEenBaPUTENbHOTO HAaMNPSXEHWS
apmatypebl (Mo 9.1.3-9.1.6) onpegensioT no dopmyrne

"ﬁosp(l) = Z_Mspz' , (9.10)
i

rae i - Homep noTepb NPeaABapUTENbLHOMO HaNPSXeHNs.
Ycunne npeaBapuUTenbHOro obxaTus 6eToHa ¢ Yy4€TOM NepBbiX NOTEePb PaBHO:

Fy = JZ_(ﬂspf Ot} (9.11)

roe Aspj W Ogpily; - NIOWAAb CEYEHUs - TpynMbl CTEpXHEeN Hanpsiraemon
apMaTypbl B CEYEHUWM JremMeHTa W npeaBapuTeSibHOe HampshkeHue B rpynne ¢
Yy4eTOM NepBbIX NOTEPb

A0 gpty

Taplly T sy T
30ecb Oy - HadarbHOe npeaBapuTeribHOe HarnpskeHne paccMaTpuBaemon
rpynnbl CTEPXHEN apMaTypbl.
MonHble 3HayYeHWst NepBbIX U BTOPbIX NOTEPb NPEeABapUTENBLHONO HanpPsKeHUs
apmatypel (no 9.1.3-9.1.8) onpegensitoT no dopmyne

A0y = !ZM @i (9.12)

Ycunve B HanpsiraeMol apMaTtype ¢ y4eTOM MOfHbIX NOTepb paBHO

oy = %Mspf O (2] (9.13)

roe

Lo spld)g-

Tap(2y T sy T

Mpy NPOEKTUPOBaHUN KOHCTPYKLMIA NOMHbIE CyMMapHbIe noTepu f’-\osp(z)j ans
apMaTypbl, PacnonoXeHHOW B PacTAHYTOW MpW SKChiyaTauunm 30He CeYeHust
anemeHTa (OCHOBHOW pabouyeit apmatypbl), criedyeT npuHuMaTe He MeHee 100
MMa.

Mpy onpepeneHwn ycunus npeasaputensHoro obxaTtust 6eToHa F C y4eTom
NOMHbIX MOTEPb HaMnPsPKEHW criedyeT Y4YWUTbiBaTb CXUMAlOWLME HanpsikeHust B
HeHanpsiraemMoli apmatype, UYMCINEHHO paBHble CYMME MOTepb OT ycafku W
nonayyecTy 6€ToHa Ha ypoBHE 3TOM apMaTypbl.

Mpu onpepeneHwn ycunuii o6xatns ¢ y4eTOM HeHanpsiraemoi apmatypbl Ha
YPOBHE HeHanpsiraeMol apmaTvbbl, MOTEPU OT MOM3y4eCcTU Ha ITOM YpPOBHE

T bs
NPVYHAMAIOT  PaBHLIMU Mspjéo_, rae &ﬂspjﬁ - MoTepu OT MOM3y4ecTn Ans
By
CTEpXHENW  HanpsraeMon  apmaTtypbl, Onwkanwen K  paccmaTpvBaemMon

HeHarnpsiraemol apmartype; dy; W Tpp - HanpskeHus B GeTOHe Ha ypoBHe
paccMaTpuBaeMol HeHanpsiraeMoii U HanpsiraeMol apMaTypbl COOTBETCTBEHHO.



9.1.11 lNpeaBapuTenbHble HanpsikeHWst B GeToHe Ty MpU Nepefade ycunvs

npegBapuTenbHoOro obxatums Ph), onpenendaemMoro ¢ yd4eToMm nepBbiX NoTepb, He
AOIPKHbI NpeBbIlaTb:
€CInN HanpsXXeHus YMEeHbLUaTCA NN HEe N3MEHAKOTCA Npu OEeNCTBAN BHELLHWX

Harpysok - 0,98, ,
€CIN HaNpPSHKEHWS YBENMUNBAIOTCS MPU AEACTBIM BHELLHWX Harpyaok - 0.7 Ry, .

HanpsxeHus B 6eTOHe 7 pp ONpeaensioT no dopmyne
5 Byt 'y M
o = 28] + (1) “op + ¥ ! (9.14)
Ared I:r‘ed Ired

rae 1y - yeunue npeasapuTenbHOMO 0BXaTtusi C y4eTOM NepBbiX NoTephb;

M - n3mbalowmii MOMEHT OT BHELUHeW Harpysku, OeNCTBYIOLWMA B CTaguu
06xaTtus (CobCTBEHHbIN BEC anemMeHTa);

Y - paccTosiHMe OT LIeHTpa TSHKECTU CEYEHUs1 O pacCMaTpUBaEMOro BOJOKHa;

eop - JKCUeHTpucutet ycunmsa E]‘:l) OTHOCUTENbHO LIEHTpa TAXeCcTu
npuBegeHHOro nonepeYyHoro ce4eHna anemMeHTa.

9.1.12 [InuHy 30HbI Nepeaavn NpeaBapuUTEnsbHOTO HanpsikeHus Ha 6eToH Ans
apmartypbl 6€3 [ONONMHUTESbHBIX aHKEPYHOLLMX YCTPOCTB ONpeaenstoT no dopmyrne
A

Tap ' 5

\ (9.15)
Ryomd "t

Ho He MeHee 10d; 1 200 MM, a 45 apMaTypHbIX kKaHaToB Takxe He MeHee 300 MM.
B chopmyne (9.15):

Osp - npeasaputernibHOe HanpsXeHue B Hanpﬂraemoﬁ apmatype C y4yeTomMm
nepBbIX NOTEePb;

Ry.md - COMPOTVBIIEHWE CLEMMEHUS1 HanpsiraeMoii apMatypbl ¢ GeToHoM,
oTBevalollee nepeaaToyHon MNpodHOocTM 6eToHa U onpedensiemMoe COornacHo
10.3.24;

A, u; - Nnowaak U NepUMETpP CTEPXHS apMaTypsbl.
Mepepavy npedBapuTENbHOTO — HampsbkeHUs € apMaTypbl Ha  6GeToH
PEeKoMEeHAYETCSA OCYLLECTBIIATL MIaBHo.

9.2 PacuyeT aneMeHTOB nNpeABapuTeNibHO HanpPsXKeHHbIX
Xene3o0eTOHHbIX KOHCTPYKUUA No npeaenbHbIM
COCTOSIHASIM NepBOM rpynnbl

PacuyeT npeaBapuTenbHO HanpsiXXeHHbIX XeNe306eTOHHbIX 3fieMeHTOB
o Npo4YHoc™
Obuwue rnonoxeHusi

9.2.1 PacyeT npefBapuTeSlbHO HaMPsKEHHLIX 3MEMEHTOB MPOWU3BOASAT AMS
CTafum aKcnyaTaumm Ha AeUCTBIUE U3rMBatoLLMX MOMEHTOB U MOMEPEYHbIX CUM OT
BHELLHUX Harpy3oK 1 ANsi CTaguy NpeaBapuTenbHOro o6xatus Ha fencTBre YCUvin
OT MPenBapUTENbHOTO HaTSXKEHUs1 apMaTypbl U YCWIWA OT BHELLHUX Harpy3ok,
OENCTBYIOLLMX B CTaaum oGxatus.

9.2.2 PacyeT no NpOYHOCTN MpeaBapuTenbHO HanpsKEHHbIX 3MEMEHTOB Mpw
OeicTBuM  M3rMbatomx MOMEHTOB  CcriegyeT  Npou3BOAWTb AN CEYEHWN,
HOpMarbHbIX K UX NPOAONbHOM OCK.

PacueT no npo4HOCTM HOpMarbHbIX CeveHuin B 06LLeM Crydae nNpoM3BOASAT Ha
OCHOBE HenvHewHon aedopMaLMoHHON mogenu cornacHo 9.2.13-9.2.15.

[lonyckaeTcss  pacyeT  ene3obETOHHbIX  3MIEMEHTOB  MPSMOYrOMbHOrO,
TaBpoOBOrO W [BYTABPOBOTO CEYEHW C apmaTypol, PacnofioKeHHON Y
neprneHAnKYNspHBIX NIOCKOCTU M3rnba rpaHeit anemeHTa, Npyu 4ENCTBUM YCUIMA B
NMOCKOCTM  CUMMETPUM  HOPMarlbHbIX CEYEHW NpPoM3BOAWTbL Ha  OCHOBE
npeaenbHbIX yeunuii cornacHo 9.2.7-9.2.12.

9.2.3 [nsa »xene3obeTOHHbIX 3MEMEHTOB, Y KOTOPbIX MpefernbHoe ycunve no
MPOYHOCTH OKa3bIBAETCH MEHbLLE MPeAenbHOro YCUnusi Mo 06pasoBaHuio TPELLMH,
nnowanb CeYeHusi NPOAONbHOM PacTSHYTOW apMaTypbl AoimkHa GbiTh yBEnuYeHa
o CpaBHeHMIO ¢ Tpebyemoi U3 pacyeTta no NPOYHOCTH He MeHee YeM Ha 15% um
[OfKHa  Y[OBMETBOPATb pacyeTy MO MPOYHOCTUM Ha AelcTBME MOMEHTa
06pasoBaHusi TPELLMH.

9.2.4 PacyeT npegHanpsiKeHHbIX 3NIEMEHTOB B CTaAnM 06aTusi NpOM3BOAAT Kak
Npy BHELLEHTPEHHOM CXaTuW YCUIMeM NpefBapuTenbHOro obxaTtus B npeaesisHomM
COCTOSHWMM cornacHo 9.2.10-9.2.12.

9.2.5 PacyeT npefBapuTenbHO HanpsiKEHHbIX 3MEMEHTOB MO MPOYHOCTM MpU
OeiCTBUM MOMEepeYHbIX Cun (pacyeT MO HaKMOHHBbIM CEYEHWSIM) U MECTHOM
OeiicTBUN Harpy3ku (pacyeTbl Ha CMATVE 1 NPoAAaBNMBaHNE) crneayeT NPou3BoANTb
cornacHo ykadaHusm 8.1.



9.2.6 lMpwn pacyeTe npenBapuTEnbHO HaNPSXKEHHbIX 3MEMEHTOB MO MPOYHOCTH
crnepyeT yyuTbiBaTb BO3MOXHblE€ OTKIIOHEHUSI MPeABapUTENbHOTO HanpsHKeHWs,

onpeaensemoro cornacHo 9.1.9, nyTemM yMHOXEHUS 3HAYEHWA O g (MM younma
obxaTus Pj) AN paccMaTpuBaeMmoro j-ro CTEPXHS WM Tpynnbl CTEepXHei
HanpsaraeMon apMaTypbl Ha KOS(MLIMEHT Vsp .

3HaueHns KoapmLMeHTa Ysp NPUHAMAIOT PaBHLIMU:

0,9 - Npu GraroNpUATHOM BIMSIHUM NPEABapUTENBHOMO HAMPSHKEHUST;

1,1 - Npn HEGNAroNPUSTHOM BRMSIHUM NPEABAPUTENLHOTO HaMPSHKEHNS.

PacueT npepBapuTenibHO HanpsDKEHHbIX 3MIEMEHTOB Ha AeicTBue
M3rnbaloLmMx MOMEHTOB B CTaAUM 3KCNIyaTauuu no npeAenbHbIM YCUNUSIM

9.2.7 PacuyeT no NpOYHOCTVM HOPMasbHbIX CEYEeHUn credyeT npou3BOAUTL
cornacHo ykadaHusm pasgena 8.1 ¢ y4eTom AononHUTESbHbIX ykadanui 9.2.8-9.2.9.

Mpn atom B dopmynax 8.1 obosHadyeHns nrowiaaen cevenms A; u A creayet
OTHOCUTb KaK K HanpsiraeMon, Tak 1 K HeHanpsraeMon apmarype.
[onyckaeTcs nNpvHUMaTb ANst pacTsHYTOW apMaTypbl C YCIIOBHbIM Npeeriom

TEKy4ecTu HanpsbkeHuss Bblwe R;, Ho He Gonee L1R; B 3aBucumocTn oT

CooTHoweHus £ n £5 (9.2.8).

9.2.8 3HaueHns oTHOCUTENbHOM AeopMaLm apMaTypbl PacTAHYTON 30HbI £ i

NPy BbIYMCTIEHNM 3HAYEHUS TPaHNYHOI BbICOTbI CXXaTol 30HbI 6eToHa £ criegyeT
onpeaensTb No dopmynam:
AN apmaTypbl C YCIIOBHLIM NPEAErioM TeKy4ecTu

R +400-0,,

Es.0l z ; (9.16)

&

rae 9., - nNpeaBapuUTeribHOE HanpsbkeHne B apmartype C €TOM BCeX NnoTepb U
P

Yap =0,9;

400 - B MMMa.
0N HeHanpsiraeMoi apmaTypbl ¢ M3NYECKUM Npeaeriom TEKy4ecTu

R
Esel T E_s

&

9.2.9 [Ina Hanpsraemon apmaTypbl, pacrosioXeHHOW B CXXaToW 30He, pacyeTHoe

COMPOTUBIIEHME CXATUIO F;, Creayet 3aMeHWUTb HaMNPsXKEHVEM O ;. , PABHbIM:

500 - O'SP - npu yyete koadpdmumeHTa ycroBuin pabotbl 6eToHa ¥y =0,9
(n.6.1.12);

400 - o5 npn ry =1,0.
3necs 73 - B Ma.
3HauveHus ng ONPeAensioT ¢ KoaphmumeHTom ¥ = 1,1.

Bo Bcex criyyasx HanpshkeHue o ;, MpUHUMaloT He Goree R, .
PacueT npeABapuTesibHO HaMNpsKEHHbIX 3MIeMEHTOB B CTaguu
npeaBapUTeNbLHOro o6Xxams

9.2.10 lNpu pacyeTe anemeHTa B CTaaun npeaBapuTeribHOro obxatus ycunme B
HanpsiraemMon apmaTtype BBOAMUTCS B pacyeT Kak BHELWHsisl npojofibHas cuna,
paBHas

N, = (0%, 3304 + 0, Ay, (9.17)

rae Ay wn Ay - nrowaan cevenns Hanpsraemoil apMaTypbl, PacnONOKEHHON
COOTBETCTBEHHO B Hambonee ob6xaTol M B pacTAHYTON (MeHee oGxaTol) 30Hax
ceyeHust;

ng n Osp - npeaBapuTeribHble HanpsXeHna C y4eToM NnepBbiX NoTepb U

koacthdmUmeHTa ¥ = 1,1 B apMaType C Nrowaabio ceveHms Aj'p n Ay

9.2.11 PacyeT no NpoYHOCTW SNIEMEHTOB MPSIMOYrONbHOMO CEeYeHUst B CTagun
npeaBapuTENbHOrO 06XaTus NPOU3BOASIT U3 YCIIOBUS

Np'ep LRy bl —05x) + R, A (g —a’), (9.18)

A€ €p - PacCTOsiHME OT TOHYKU MPUIOXEHWS MPOAOMbHON curbl My ¢ ydeTom
BMMSHNA um3rvbarolero MomeHTa Af OT BHELUHeW Harpysku, OencTByloWen B
CTagyn U3roToBrieHWst (COBCTBEHHasi Macca dreMeHTa), OO LeHTpa TSKeCTu
CeYeHNsl HeHarnpsiraeMon apMmaTypbl pacTsHYTOW WnM HavMmeHee cxaTton (mpu
MOSHOCTBIO CXAaTOM CEYEeHWM JremeHTa) OT 3TUX Yycuimin  (pucyHok  9.1),
onpeaensemoe no gopmyne

e

M
=gp, t05h-at —
r f0p Vo (9.19)

P



eop - pPaccCTodHMe OT TOYKU NPUINOXKEHUA CUnbl Np A0 UeHTpa TAXecTu
CeYveHunda anemMeHTa;

R;, - pacueTHoe conpoTuBrieHne GeToHa CxaTuio, NPYHUMAaeMoe Mo NIMHENHON
nHTepnonsiumm (Tabmmua 6.8) kak Ans knacca 6eToHa Mo NPOYHOCTU Ha cxaTwe,

YUCIEeHHO paBHOro nepeuaTquoﬁ NPOYHOCTU 6eToHa Rbp )

R, - pacyeTHOe COMPOTVBIIEHWE HeHanpsraemol apmMaTypbl CkaTuio,
NpyHMMaemMoe B CTaauv NnpeasaputensHoro obxatus He 6onee 330 MMa;

A, - nnowaab cedeHns HeHanpsraeMoii apMaTypbl, PAacrONOXEHHON B
HamGoree cxxaToii 30He CEYEHUs ArEMEHTa.

PucyHok 9.1 - Cxema ycunui n antopa HanpsiXKeHMn B CeYEeHUM,
HOpMarnbHOM K NpoAonbHOM OCcY n3rnbaemoro npeaBapuTenbHO
Hanps>KeHHOro afieMeHTa Npu ero pac4yeTe Mo NPOYHOCTU B CTaAUMN
obxaTus

']

v, — :s«;"s' /j:
e _—— A4, s
7

hy

RA

a
'
|-
—a
N

PucyHok 9.1 - Cxema ycunuii 1 antopa HanpsxeHuin B CEYEHWUW, HOPMarbHOM K
npoaosibHON OCK U3rMGaeMoro NpeaBapuUTEnbHO HaNPSHKEHHOTO drieMeHTa npu ero
pacyeTe No NPOYHOCTM B CTaamm obxatust

BbicoTy cxaToit 30HbI GeToHa onpeaernsoT B 3aBUCMMOCTU OT BENMYWHbI £ p,

- ~ gt 5
onpepensiemoit no copmyrie (8.1) ¢ NOACTAHOBKOW B HEE 3HAYEHUS &5 = 7 'pe

3
R; - pacyeTHOe COMPOTMBIIEHME PACTSAHYTON HeHarnpsiraemon apmarypbl A n

Zpair = 0,003

X
a)npu £ = % S ER (pucyHok 9.1) no chopmyrie
N, +RA-R, Al
S o (9.20)
REJ b

6) npn £ = % > £g - no coopmyre

1+&p

Np + R R " A5
- 1-£g
# - 2R, A
P 1+ Eg) . (9.21)

9.2.12 PacyeT no NPOYHOCTM 3NIEMEHTOB TaBPOBOTO U ABYTaBPOBOrO CEYEHW B
cTaauMu npeaBapuTeribHOro 06XaTusi NMPOU3BOAAT B 3aBUCUMMOCTM OT MOJSIOXKEHUS
rpaHunLbl CXKaToMN 30HbI:

a) ecnu rpaHuua CxaToi 30HbI NpoxoauT B Monke (pucyHok 8.2, a), T.e.
cobrogaercs ycriosue

Ny, < Ry Bk~ RA, + R A, (9.22)

pacyeT NMpOM3BOASAT Kak AN MPSIMOYTOMbHOTO CEYeHMst LUMPUHOI #f  cornackHo
9.2.11;

6) ecnv rpaHULa CxaToW 30HbI NPOXOAMT B pebpe (pucyHok 8.2, 6), T.e. ycriosue
(9.22) He cobniofaeTcsi, pacHeT NPOU3BOASIT U3 YCIIOBUS

N, e, = Ry b xlhy = 0.5x) + Ry (b —B) Iy (g = 0,5k ) + Ry, A (g — ),
(9.23)


/picture/get?id=P052C&doc_id=1200095246

rae fp “fop YZs T——; gy -cm. 9.2.11;

M
NP
Z; - paccTodHMe OT LeHTpa TAXeCTW CeYeHua arnemMeHTa OO0 paCTﬂHyTOVI

(HaMmeHee cxxaTol) HeHanpsiraemoi apMaTypbl.
BbicoTy cxaTol 30HbI onpeaensiioT no dopmynam:

x
aynpn £=— {Ep (Ep-cm. 9.2.11)
i
O R e G 0 (9.24)
Rb'b
x
6)npn £=— > Ep
) np 7
1+%5 . : s
Ny +Rsﬁsll—§ "R s ~Rylly ~ by
R
g
PR
all-£5) : (9:25)

PacyeT no Npo4YHOC™ HOpPMaNbHbIX CEYEHWA HA OCHOBE HeJIMHEeNHOM
aAedopMaumoHHOU moaenu

9.2.13 lNpn pacyeTe NO NPOYHOCTU Ha OCHOBE HENWHENHON AedopMaLMOHHON
Moderm ycunust U aedopMauum B CEYEHWW, HOPMaribHOM K MPOLOMbHON Ocu
aneMeHTa, ONpefensioT C UCMOMb30BaHNEM OCHOBHbIX MOMOXEHUN, YKa3aHHbIX B
8.1.20-8.1.22.

9.2.14 Tpn pacyeTe HoOpMarbHbIX CEYEHWI NO MPOYHOCTU (pUCyHok 9.2) B
obLem crnyyae Ucrnonb3ytoT:

YPaBHEHUS PaBHOBECWSI BHELUHWX CUM W BHYTPEHHUX YCUMWA B HOPMaribHOM
CeyeHun anemeHTa

M, = JZOEJJ' Ay Zpy +§0.§j 3 Asj i Zsy’ +?Osi Ay 2oy ; (9.26)
M_y = ;Z Ty’ AEJJ' % Zby:’ +§ O.y' ¢ A.y' § Zs_yj +!Zosz' ; Asz' : Zs_yz' ; (9_27)
= ?Obi Ay +§4°SJ‘ Ay +;°ﬂ' A (9.28)

ypaBHeHUs, onpedensioume pacnpefeneHne aedopMauuin ot aencTeus
BHELUHEN Harpy3Kku Mo CEYEHMIo 3riemMeHTa

1 1
£y =2 2 ARG me- +_IZEJ}'!'; (929)
x r},
1 1
sg=sg t— Dot — Ly (9.30)
y 41
1 1
sy =g t— Ziy +—'Zs},1-; (9.31)
ry T

3aBMCUMOCTM, CBSI3blBAlOLLME HAMPSHKEHWS1 W OTHOCUTENbHblE AedopmaLim
6eToHa 1 apmartypbl:
6eTtoHa

Oy =By ¥y (9.32)
HeHanpsiraemoi apmaTypi
Ty =E§r"”.§r" S5 (9.33)

Hanpsiraemoi apmaTypbl

Oy =By wyleyt Sspz') . (9.34)

PucyHok 9.2 - PacyeTHas cxema HOpMaribHOro cevyeHus
npeaBapuTeNibHO HaNPsXKeHHOro Xene3o6eTOHHOro anemMeHTa



Ay,

“-\.\Z

oAy

A

PVICyHOK 9.2 - PacuetHasa cxema HOpPMalribHOro ce4yeHua npeasaputeribHO
HanpsXeHHoro »ene3obeToHHOro anemeHTa

B ypaBHeHusx (9.26) - (9.34):

Ay, oy, Zyi, 04 - NOWAAb, KOOPAWHATLI LIEHTPA TSKECTY i -f0 CTEPXKHS
HanpsiraeMoii apMaTypbl U HaNpskeHWe B HeM;

£5 - OTHOCUTESbHas aedopMauus i-ro CTepXHs HanpsiraeMoin apMatypbl OT
[EeViCTBUSA BHELLHEN Harpy3Ku;

Es1 - OTHOCWTemNbHas Aedopmauns  NpeaBapUTEmNbHONO  HamnpsKeHMs
apMaTypbl, onpefensieMas ¢ y4eToM MOTepb MPEeABapUTENbHOrO HaMPsHKEHNS,
OTBEYaloLLMX pacCcMaTpUBaEMON pacyeTHOW CTaaum;

i - Mogynb YNpyrocTy i -ro CTEPXHS Hanpsiraemor apmarypbi;

¥ - KO3(PAWMUMEHT YMpYyrocTu i-ro CTEpXHS HeHanpsiraemMow apmatypbl,
ocTarnbHble napameTpsbl - cM. 8.1.23.

3HaueHns KOS(MUUEHTOB ¥ M ¥ ONpedensioT no ykasanuam 8.1.23, a

3HaYeHnsa K0aMLMEHTOB ¥ ;; - MO dhopMmyrne

g (9.35)
Ey(eg + Sspz')

(N3meHeHHasi pepakumsi, Uam. N 2).

9.2.15 PacyeT HOpMarbHbIX CeYEeHUn Xene3obeTOHHbIX JIEMEHTOB Mo
NPOYHOCTM NPON3BOAAT U3 YCIIOBWIA, MpBEAEHHbIX B 8.1.24.

9.3 PacyeT npeaBapuTenbLHO HanpsHKeHHbIX 3N1EMEHTOB
Kene306eTOHHbIX KOHCTPYKLMIA MO NpeAesibHbIM
COCTOSIHUSIM BTOPOW rpynnbli

O6wume nonoxeHusa

9.3.1 PacyeTbl Mo nNpeaernbHbIM COCTOSIHUAM BTOPOWA rpynnbl BKMOYaIOT:
pacyeT rno 06pasoBaHUIO TPELLYH;
pacyeT Mo packpbITUIO TPELLWH;
pacueT no aedopmanusm.

9.3.2 Pacyer no o6pasoBaHuO TPELWH NPOM3BOAST Korda Heobxoaumo
obecneynTb OTCYTCTBUE TPELLWH, @ TakXe Kak BCMOMOraTesbHbIf Npy pacyete no
PacKpbITUIO TPELLWH 1 No AedopMaLUsiM.

TpeboBaHVMA NO OTCYTCTBMIO TPELWWMH MpeabsBMsSiOT K NpeaBapuTenbHO
HanpsPKEHHbIM KOHCTPYKLIMSIM, Yy KOTOPbIX MPU MOMHOCTbIO PacTsiHYTOM CeYeHun
nomkHa ObiTb obecrnedyeHa HEMPOHULAEMOCTb (HaxOAsLWMXCA nog AaBrieHuem
XVMOKOCTW MMM ra3oB, WCMbITbIBAOWMX BO3AEWCTBME paguauum u T.n.), K
YHUKanbHbIM KOHCTPYKLMSIM, @ Takxe K KOHCTPYKUUSIM MpW BO3AEWCTBUN CUITbHO
arpeccvBHOM cpefbl.

9.3.3 MMpu pacyete no obOpasoBaHUO TPELWH B LENsX WX HegonyLieHus

KO3(MUMEHT HAAEXHOCTU MO Harpyske NPUHUMAIOT ¥ ¢ > 1,0 (kak Npn pacyete no
npoyHocTH). Mpn pacyeTe NO packpbITUIO TPELMH 1 no Aedopmaumsm (Bknovas
BCMOMoOraTesibHbl pacyeT Mo 06pa3oBaHMI0 TPELLWH) MPUHUMAKOT KO3(dMLMEHT

Ha@XHOCTV No Harpyske ¥y = 1,0.


http://docs.cntd.ru/document/1200134703

9.3.4 PacueT wu3rmbaembix npeaBapuUTENbHO HanpshKeHHbIX 3MEeMEHTOB Mo
npeaenbHbIM COCTOSIHUSIM BTOPOW Tpynnbl NMPOU3BOASAT Kak MPU BHELEHTPEHHOM
CXaTun Ha COBMECTHOE [efiCTBME YCUMNUIA OT BHELLHEW Harpy3kn Af 1 npoaorbHON

cunsl I, paBHoit yeunuio npesapuTenisHoro obxatus £ .
PacyeT npeABapUTENbLHO HaNpsXeHHbIX Xene306eTOHHbIX 3reMeHTOB
no o6pa3oBaHUI0 U PACKPbITUIO TPELUMH

9.3.5 PacyeT npeaBapuTENbHO HAMPsBKEHHbIX U3rMOaeMbIX 3NMEMEHTOB MO
PacKpbITUIO TPELLMH MPOU3BOASAT UCXOAS U3 OOLMX MOMOXEHWI, yKa3aHHbIX B
pa3gene 8.2 n ¢ yuetom ykasaHui 9.3.6-9.3.10.

OnpepeneHve MoMeHTa oO6pa3oBaHWs TpeLMH, HOPManbHbIX K
NpoAONbHON OCK dneMeHTa

9.3.6 Uarmbaroumin MOMEHT M ... Npu obpasoBaHUM TPELWH B OGLUEM crydae
onpegensieTcs no gedopmauunoHHon mogenu cormacHo 9.3.10. Jonyckaetca aons
NPOCTbIX CEeYEHWA (MPSIMOYrONibHOrO U TaBPOBOTO CEYEHWA C  apmaTypo,
PacnorioxXeHHOW Y BEPXHEN N HWKHEW rpaHeit CeYeHunsi, C NOJSIKON B CXaTon 30He)
onpeaensTe MOMEHT TPeLLMHOO6pa3oBaHus cornacHo 9.3.7.

9.3.7 OnpepgeneHne MomeHTa 0OpasoBaHUsi TPELWH NPOM3BOAST C y4eTom
Heynpyrux aedhopmauui pacTsHyToro 6eToHa cormacHo 9.3.8.
[onyckaeTca MOMEHT 06pa3oBaHusl TPELLWH onpeaensTb 6e3 yueTa Heynpyrvx

nedopmauuin pactaHyToro 6eToHa, npuHumas B dopmyne (9.36) Wp; =W,eq . Ecrn
npu atom ycrioBus (8.118) wu (8.139) He yOoBNETBOPSAIOTCH, TO MOMEHT
obpa3oBaHua TpewwH crieqyeT onpeensTb C Y4eTOM Heynpyrux Aedopmauuin
pacTsiHyTOoro 6eToHa.

9.3.8 MomeHT o06pasoBaHusi TpewmH MpeaBapuTernibHO  HampsKEHHbIX
n3rnbaemMblX 3MEeMEHTOB C y4eTOM Heyrnpyrux Aedopmauunii pacTsaHyToro 6eToHa
onpegenstoT no dopmyne

My, = Rbi,ser W pt t P'exp, (9.36)

roe Wy - MOMEHT COMPOTMBIEHWSI MPUBEOEHHOTO CEeYeHUst ANA  KpailHero
p
pacTsHYTOro BOSIOKHa C y4eToM nornoxeHuin 8.2.10;

Zap =€gp T 7 - PACCTOAHME OT TOYKU MPUMOXKEHUS YCUIMA NPEeABapUTENbHOMO
obxaTtua F OO s4pOBOW TOYKM, Havboriee yaoaneHHOW OT pacTsSHYTOW 30HbI,
TpeLmHoo6pa3oBaHme KOTOPOK NPoBepsIeTCS;

25p - TO K€, 10 LIEHTPA TSHKECTN NPUBEAEHHOTO CeYeHMS;
7 - paccTosiHMe OT LeHTpa TSHKECTU MPUBELEHHOTO CeveHus 4O SAPOBON
TOYKM,

W,
el oy (9.37)
Arsd

B dopmyne (9.36) 3Hak "nmoc" npuHMMAalOT, KOrda HanpaBneHust BpalleHus

MOMEHTOB P'exp M BHewHero wusrmbaioliero MomeHTa Af NPOTUBOMONOXHbI;
"MUHYC" - KOrAa HanpaBneHNs CoBMNaaatoT.

3navenus W, 1 4., oNpenensioT cornacHo ykasaHusm 8.2.
[na NnpsAMOyronbHbIX CEYEHWUN N TaBPOBbIX CEYEHUIN C MOSIKOMN, PacmnONOXKeHHOW

B CXaToll 30He, 3HadeHue Wy npu [eficTBAM MOMeHTa B MIOCKOCTW OCH
CYMMETPUM JonyckaeTcs onpeaensts no cdopmyne (8.122).

9.3.9 Ycunme N,. npu oBpasoBaHUM TPEUWH B LEHTPaNbHO PacTAHYTbIX
anemeHTax onpeaensioT no dopmyne (8.127) 8.2.

9.3.10 OnpegerneHne MoMeHTa 06pa3oBaHWsl TPELLWMH Ha OCHOBE HEMWMHENHOMN
nedopMaLMoHHOA  MOAEenyM  NMPOM3BOASIT  UCXOAS U3 ODLWMX  MOSOXKEHWIA,
npueeeHHbix B 6.1.24, 9.2.13-9.2.15, Ho ¢ yyeToM paboTbl 6€TOHa B pacTsHyTON
30He HOpPMaribHOMO CEeYeHusl, ONpeaensemMon AnarpaMMoii COCTOSIHAS PacTsIHYTOro
6eToHa cormacHo 6.1.22. PacuyeTHble XapakTepuCTUKU MaTepuasioB NpUHMMatoT
AN npeaenbHbIX COCTOSIHWIA BTOPOW rpynnbl.

3HaueHue M, oOnNpenenslOT U3 peLieHUs  CUCTEMbl  YpPaBHEHWIA,
npeacTasneHHbix B 9.2.13-9.2.15, npuHumas oTHocuTenbHyto Aedopmalimio 6eToHa

Zht,max Y PACTAHYTOW rpaHn anemMeHTa OT AEeMCTBUA BHELUHEW Harpysku, paBHON
npeaenbHOMY 3HaYeHUIo OTHOCUTENbHOW Aedopmaumm 6eToHa Npu pacTsHKeHn

Zpg uif , ONPEAENAEeMOMY COrMacHo ykasaHuam 8.1.30.
PacyeT WKNPUHBI pacKkpbiTUa TPeLMH, HOpManbHbIX K NPOAONLHON ocU
aneMeHTa

9.3.11 LUupuHy packpbiTUsS HOpMarbHbIX TPELWH onpeaenstoT no dopmyne

(8.128), B KOTOPOW 3HAYEHWE HAMPSHKEHNIA O ; B PacTAHYTOW apmaType usrubaembix
npeaBapuTenbHO HamnpsXeHHbIX 3NIEMEHTOB OT BHELLHEN Harpy3ku onpeaensioT no
copmyne

MOy N,

I red "q'red

g; =

oy, (9.38)



roe fp.d, g, Y. - MOMEHT UHepUWW, Mrowanb NPUBEAEHHOTO MOMEepPeyHOro
CeyeHUs anemMeHTa M paccTosiHMe OT Hauboree CxaToro BOIOKHa A0 LEeHTpa
TSKECTU NPUBELAEHHOTO CEYEHWsi, ornpefensemMble C Y4eTOM Mrowaan CeyeHus
TOMBbKO CXaToW 30HbI 6ETOHA, NIoLAAen CeYeHns pacTSHYTON U CXaTon apMaTypbl
cormacHo 8.2.27, npvHMMass B  COOTBETCTBYHOLWMX (opMyrax 3HayeHus

koadpuLMeHTa NpMBeAeHNs apMaTypbl K 6ETOHy o5 =y ;

Np - ycunve npeggaputensHoro obxatus (9.3.4);

Mp - U3rMBatoLLMIA MOMEHT OT BHELLHEN Harpy3kun U yCurms npefBapuTensHOro
obxatus, onpegensiembii no gopmyne

My =MV, ey, (9.39)

rne éop - PacCcTodaHMe OT TOYKU NMPUIOXKEeHUA yCunua npeaBaputeribHOro obxatusi

N » AO LIEHTPa TSHKECTU NPUBEAEHHOTO CeYeHNs.
3Hak "MuHyc" B chopmyne (9.39) npuHMMaloT, Korda HanpaBfeHVsl BpaLLeHWi

MOMEHTOB M 1" Np "2,y HE COBMagatoT, v "nrtoc” - Koraa coBnaaatoT.

[onyckaeTcs HanpsixeHWe o ; onpeaensTb no opmyrne

. M—Np '(z—esp)
z A

iy

, (9.40)

TAe z - PaccTosiHUE OT LLeHTpa TSHKECTU apMaTypbl, PAacroNOXeHHOW B pacTAHYTOM
30HE CeYeHUs, 0 TOYKM MPUIOXKEHUS PABHOLEWCTBYHOLLEN YCUIMUIA B CXKATOW 30HE
3N1EMEHTa;

2;p - PACCTOSHME OT LIEHTPa TSHKECTU TOW e apMaTypbl 40 TOHKN MPUIIOKEHNs

yeunmst M.
[ns anemMeHTOB MPSIMOYrONIbHOMO MOMEPEYHOTO CEYEHUS MPU OTCYTCTBUN (U
6e3 yyeTa) cxaTon apmaTypbl 3HaYeHVe z OnpeaensioT no dopmyne

=y -2 (9.41)

roe xjy - BbiCOTA CXaToW 30HbI, onpefernsiemMas cormacHo 8.2.28 c yyeTom

AEVICTBUS YCUMns NpeaBapuTenbHoro obxatust My .
[ns anemMeHTOB NPSIMOYronbHOro, TaBPOBOrO (C MOMKOM B CXAaToW 30He) W
[BYTaBpPOBOrO MOMEPEYHOT0 CeYeHWst [OMyckaeTcsl 3HaveHWe z MPUHUMATb

paBHbimM 0,74y .
HanpspkeHnsa o, onpegensiemble no dopmynam (9.38), (9.40), He AOKHbI

npesbiaTh (R ~0gp).
PacueT npeaBapuTenibHO HanNpsiXeHHbIX Xere306eTOHHbIX 3fIeMeHTOB
no aecdopmauumsam

9.3.12 PacyeT npeaBapuTeNibHO HanpshKeHHbIX 3NEMEHTOB Mo AedopMaumsim
npou3BOAsiT cornacHo Yykasavun 8.2.19-8.2.32 u c y4eTOM [OMNOMHUTESNbHbLIX
ykazaHuit 9.3.13-9.3.15.

9.3.13 TlonHyt0 KpuvBM3HY W3rvbaembix NpeaBapuTENbHO  HaNPSKEHHbLIX
3NeMEHTOB ANs BblYMCINEHUS UX NporMboB onpbenenstoT Mo ykasaHusm 8.2.24, npu

1 1 1

3TOM 3HayeHus KpuBu3H |—| , |— nl|—-| B dopmynax (8.140), (8.141)

» » »

1 2 3

onpegensioT no ykasaHusim 9.3.14 ¢ yueTom ycunusi npeaBapuTenibHOro oGxartusi.
[lonyckaeTcs npu onpefeneHnn KpUBM3HbLI y4uTbIBaTL BRMSiHWE Aedopmau i

ycafKv 1 nonay4ecTv 6€ToHa B CTagum nNpeaBapuTenbHoro obxarus.

1
9.3.14 KpuBu3Hy n3rubaembix NpeaBapuTEnbHO HaMNPsHKEHHbIX 3NIEMEHTOB — OT
r

nencTeus COOTBETCTBYOLLMX HArpy3oK onpeaendtoT no Q)opMyne

r 0

M-N,
L p fop (9.42)

rae M - n3rmbatoLLmii MOMEHT OT BHELLHEN Harpysku;

Ny uneyp - yourme npenBapuTenbHOrO OBXaTvsi U ero 9KCLIEHTPUCHTET
OTHOCUTENbBHO LieHTPa TSHKECTU MPUBEAEHHOTO NMONepeyHOro Ce4YeHUs! ANIEMEHTa;

L) - narmbHas XeCTKOCTb MPUBEAEHHOTO MOMEePEeYHOr0 CeYeHUst aneMeHTa,
onpegensemas no ykasaHuaMm 8.2 kaK AN BHELEHTPEHHO CXaToro ycurmem
npeABapuTenbHOrO 0bXaTns 3rnemMeHTa C y4eToM u3rnbaloliero MomeHTa ot
BHELLHeN Harpy3ku (pMcyHok 9.3).

PucyHok 9.3 - [lpuBeaeHHOe nonepeyHoe cevyeHne u cxema
HanpsXeHHo-aetopMMPOBaHHOIO COCTOSIHUA U3rnbaemMoro
npeaBapuTenbHO HanNpsXXeHHOro aneMeHTa ¢ TpewmHaMm npu ero
pacueTte no gedopmaumsam
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1- YPOBEHb LIEHTpa TAXECTU NpuBeaeHHOro be3 ydqeta paCTﬂHyTOVI 30HbI 6eToHa
nonepevyHoro cevyeHus

PucyHok 9.3 - lNpuBegeHHOe nonepeyHoe ceyveHve (&) U cXema HanpsiKeHHo-
NePopMUPOBAHHOIO  COCTOSIHUA  U3rMBGaemMoro nNpeaBapuUTENbHO  HaNPSXXEHHOro
arnemeHTa ¢ TpewmHamMu (6) npu ero pacyeTe no gecdopmaumsam

9.3.15 KpuBusHy wu3armbaembix npeaBapuUTENlbHO HaMNPsPKEHHbIX 3NEMEHTOB
[onyckaeTcs onpeaensTb no (opmyne

M—Np'zp

1
r E.s,red A z(hy - xyy) '

(9.43)

rae Zp - PaccTosiHME OT TOYKU MPUOKEHUS YCUINA NPEeABapUTeSbHOMO obxatns
[0 TOYKV MPUINOXEHNS PAaBHOLEWCTBYIOLLEH YCUNUIA B CXATOW 30HE;

z - paccTosiHMe OT LeHTpa TSHKeCTWM pacTsHYTOM apmaTtypbl A0 TOYKM
NPUINOXeHNs PaBHOAENCTBYIOLLEN YCUIWN B CXATOW 30HE;

X3 - BbICOTa CXaToMN 30HbI C YH4ETOM BIMSIHWSI NpeaBapuTensHOro obxatus.
BbicoTy CxaToli 30HbI OMpeaensoT Kak Ans usrmbaemblx anemeHToB 6e3
N
fi =P
npegHanpspkeHust cornacHo 8.2.28 ¢ yMHOXEHVMEM 3HAYEHUs ji; Ha EYN z.
F

3HaueHnsa Zy 1 z AONYCKaeTCs onpeaensTh, NPUHMAs PacCTOsHME OT TOYKM
NPUIOXEHUsI PaBHOLEVCTBYIOLLEA YCUMWIA B CXATOW 30He A0 Hauboree cxaTtoro

BOJIOKHA CeveHust paBHbiM 0,3y .
OnpepeneHve KPUMBU3HbLI MpeABapUTENIbHO HamnpsKeHHbIX 3reMeHToB
Ha OCHOBe HeJnuHeWHoW AedopMauMoHHOM Moaenu

9.3.16 TlonHyl0 KpVMBU3HY M3rMGaeMbiXx MpeaBapuUTENbHO  HampsKEHHbIX
31IEMEHTOB Ha yJacTkax 6e3 TpelyH B pacTAHYTON 30HEe CeYeHUst onpeaensioT no
dopmyre (8.140), a Ha y4acTkax C TpelMHaMn B pacTSHYTOW 30HE CEYeHUs - No
copmyne (8.141).

3HauyeHus1 KpMBU3H, Bxoaawmx B dopmyrbl (8.140) u (8.141), onpepensior u3s
peLleHns cucTemMbl ypasHeHwi (9.26) - (9.34) ¢ ydeTom ykasanuin 9.2.13. lMNpu aTom
AN 3NEMEHTOB C HOpMarbHbIMUA TPELMHaMN B PacTAHYTOW 30HE HanpskeHve B
HanpsiraeMoii apMaTtype, nepecekaroLLel TpeLyHb!, onpeaensioT no dopmyrne

B8,
g =25

51 By (9-44)
W osi

si' Sspz' :

a B HeHanpsiraemou apmarype

.
gsj = M’ (9_45)
W 5
roe
sl f) - B g e
Faliy . (9.46)

3pech f5jiere - OTHOCUTENMbHAA AedopMmaumns pacTaHYTON apmaTtypbl B
CeYeHUN C TPEeLWHOW OT AENCTBUSI BHELLHeW Harpy3ku cpady nocrne obpasoBaHus
TPELLWH;

55;‘(3‘) - YCpeAHEeHHble OTHOCUTEIbHbIE ,qeq.)opmaumm paCTﬂHyTOI;I apmatypsbl,
nepeceKaloLu,el?l TpewuHbl, B paCCManMBaeMOVI cTaguu;

Es1 - OTHOCWTEmNbHas Aedopmauns  NpeaBapUTEnbHOTO  HamnpsKeHMs
apmMatypbl.

Mpu onpegeneHny KPUBU3HLI OT HEMPOAOITKUATENBHOTO AEVCTBUS Harpysku B
pacyeTe UCMosb3YOT AvarpamMmMbl KPaTKOBPEMEHHOTO AedOpPMUPOBaHMUS CXaToro U
pacTsaHyToro GeToHa, a npu OMnpefereHMn KPUBU3HbI OT MPOLOIKUTENHHOMO
[OefCTBUS Harpy3ku - AuvarpaMMbl AWTENbHOrO AedopMupoBaHnst GeToHa
pacyeTHbIMU XapaKkTEPUCTUKaMU ANs npederbHbIX COCTOSHUIA BTOPOI rpynnbl.



10 KOHCTpYKTUBHbIE TpeboBaHuUA

10.1 O6Gwme nonoxeHus

10.1.1 Ona obecneyeHuss 6e30MacHOCTVM W 3IKCNIyaTaLMOHHON MPUIOAHOCTH
BGETOHHbIX M >Xene300EeTOHHbIX KOHCTPYKUWMIA noMumo TpeboBaHMM K pacyeTy
cregyeT Takke BbIMOMHATL KOHCTPYKTMBHbIE TpeboBaHUS K reoMeTpu4ecknm
pa3mepam 1 apMUPOBaHUIO.

KoHCTpykTVBHbIE TpeboBaHWA ycTaHaBmMBalOT AN Tex Cryyaes, Koraa:
pacyeTom He NpeacTaBnsieTCs BO3MOMXHLIM [OCTATOMHO TOYHO U ONpeaeneHHo
MOJSIHOCTBIO FapaHTMPOBaThL COMPOTMBIIEHNE KOHCTPYKLUM BHELUHUM Harpy3kam
BO34ENCTBUAM;

KOHCTPYKTVBHblE TpebGoBaHWsi onpeaensioT rpaHWYHble YCroBusi, B npeaenax
KOTOPbIX MOTYT GbITb MCMOMb30BaHbI NMPUHSATLIE PACHETHBIE NOMOXEHNS;

KOHCTPYKTVBHblE TpebGoBaHWs oGecneyvBaloT  BbIMOSHEHNE  TEXHONOTMK
M3roTOBIEHUs1 GETOHHbIX U XKerne306€TOHHbIX KOHCTPYKLIWA.

10.2 Tpe6oBaHMUA K reOMETPUYECKNM pa3mMepam

10.2.1 l'eomeTpuyeckne pasmepbl BETOHHBIX U ene306EeTOHHbIX KOHCTPYKLWNA
[OMKHbI BbITb He MeHee BernM4nH, obecneyrBatoLLmX:

BO3MOXHOCTb Pa3sMeLLEeHNs apMaTypbl, aHKEPOBKWU W COBMECTHON paboTbl C
6eToHoMm, ¢ yueTom TpebosaHuin 10.3;

orpaHnyeHne rmbKoCTM CKaTbIX 3N1EMEHTOB;

Tpebyemble nokasatenu kayectsa 6eToHa B KoHCTpyKuum (COCT 13015).

10.2.2 Pasmepbl ceYeHuii BHELLIEHTPEHHO CXaTblX 3reMeHToB Anst obecneyeHust
]
WX KECTKOCTU PEKOMEHAYETCS MPUHMMAaTb TakuMu, YTOBbl WX TMBKOCTb 1 B
I
noGoM HanpaBneHWM He NpeBblLana:

200 - ans »ene3obeToHHbIX 3NIEMEHTOB;
120 - AN KOMOHH, SIBMNSOLMXCA 3NEMEHTaMu 34aHui;
90 - ot GETOHHbBIX 3NIEMEHTOB.

10.2.3 B KOHCTPYKUMSX 34aHWA U COOPYXEHUW criegyeT npegycmarpuBaTtbh WX
pa3pe3Kky MNOCTOSHHLIMU W BPEMEHHbIMW TeMMNepaTypHO-yCaAoYHbIMU  LLUBaMK,
paccTosHUA Mexay KOTOPbIMM HasHavalT B 3aBUCMMOCTWU OT KIMMAaTUYECKUX
YCIOBWIA, KOHCTPYKTUBHBIX OCOBGEHHOCTEW COOpYXeHWs, MnocnenoBaTenbHOCTU
npousBoAcTBa pabot u T.M.

Mpn HepaBHOMepHOW ocapke yHOAMEHTOB creayeT npegycmaTpuBaTb
pasferneHve KOHCTPYKLUIA 0Cafo4HbIMU LUBAMU.

10.3 Tpe6oBaHUsA kK apMUPOBaAHUIO

BawumHeil cnol 6emoHa

10.3.1 3awmTHbIN crovi 6eToHa AormkeH obecneunBaTb:

COBMECTHYI0 paboTy apmaTypbl ¢ 6eToHOM;

aHKepoBKYy apmaTtypbl B GETOHE U BO3MOXHOCTb YCTPOWCTBA CTbIKOB
apmaTypHbIX 311EMEHTOB;

COXpaHHOCTb apMaTypbl OT BO3OENCTBUIN OKpyXaroLlen cpedbl (B TOM yucne
Npy HaNV4YMK arpecCUBHBLIX BO3AEACTBUI);

OrHECTOMKOCTb KOHCTPYKLIWIA.

10.3.2 TonuwHy 3awmTHOro criosi GeToHa criegyeT NpUHMMaTb WCXOAs U3
TpeboBaHU HACTOSILLEro pasfena C y4eToM ponv apmaTtypbl B KOHCTPYKLMSIX
(paboyas unM KOHCTPYKTWMBHAS), TuMa KOHCTPYKLMWIA (KOSOHHbI, NimThl, Gankw,
3reMeHTbl (hyHAaMeHTOB, CTeHbI U T.MN.), AaMeTpa 1 Buaa apMaTypsbl.

MuHUMarnbHble 3Ha4YeHust TOSMWMHBI criosi 6eToHa paboueit apmaTypbl (B TOM
yucne apmatypbl, PacrnofiOXEHHOW Yy BHYTPEHHUX rpaHel MomnblX 3IIeMEHTOB
KOmMbLLEBOro Unu kopob4aToro cedeHus) criedyet npyHUMaTh no Tabnuue 10.1.

Tabrmua 10.1
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N YcnoBust akcnnyaTauum KOHCTPYKLMIA 30aHUA TonwmHa 3aWwpuTHOro

n.m. crnosi 6eToHa, MM, He
MeHee
1 B 3aKkpbiTbiX MOMELLEHUsIX Npu HopmarbHou u ([ 20

NOHVDKEHHOWN BaXHOCTH

2 B 3aKkpbiTbix MNOMELUEHWUAX MNPV MOBbILLEHHOM || 25
BMaXHOCTW (MpU  OTCYTCTBUMW  JOMOSHUTENBHBIX
3aLLMTHBIX MEPOMNPUSTIA)

3 Ha otkpeitom Bo3gyxe (npu  otcytcTBum || 30
[OMONHUTENBHBIX 3aLLWUTHBIX MEPONPUSATHI)

4 B rpyHTe (npu oOTCyTCTBMWM AOMOMHUTENbHbLIX || 40
3aLMTHLIX MeponpuaTUil), B dyHAAMeHTax npu
Hanmymm 6eTOHHON NOAroTOBKM

[inst c6OpHBIX 3MEMEHTOB MUHMMAarbHbIE 3HAYEHUS! TOMLLMHBI 3aLLMTHOTO Cros
6eToHa pabouyel apmaTypbl, ykasaHHble B Tabnmue 10.1, ymeHbLwaoT Ha 5 MM.

[Insi KOHCTPYKTUBHOW apMaTypbl MUHUMATTbHbIE 3HAYEHUSI TONMWLWHBI 3aLLMTHOTO
cnosi 6eToHa NpUYHUMAT Ha 5 MM MeHbLUE MO CpaBHeHWo ¢ TpebyembiMu Ans
paboyei apmaTypel.

Bo Bcex crnyyasix TOnNWMHY 3almMTHOrO crost 6eToHa crieqyeT Takxe NpuHUMaTh
He MeHee AuameTpa CTePXHS apMaTypbl U He MeHee 10 MM.

B ogHOCMOWHBIX KOHCTPYKLMSIX 13 JIErKOrO U NOPU30BaHHOMO BGETOHOB KIaccoB
B7,5 1 HWXe TONLMHA 3aLLUMTHOIO Crost AoSPKHA CoCTaBnsaTb He MeHee 20 Mm, a Ans
HapyXHbIX CTEHOBbIX NaHenen (6e3 dakTypHoro crosi) - He MeHee 25 mm. B
O[HOCIIONHBLIX KOHCTPYKLUAX U3 S4eUcToro GEeToHa TOMWWHA 3aLUMTHOrO Crosi BO
BCEX CIyyasix NPUHUMAETCs He MeHee 25 MM.

10.3.3 TonuwmHa 3awmTHOro crosi 6eToHa Yy KOHUOB MpegBapuUTernbHO
HanpsKeHHbIX 3MIEMEHTOB Ha ANMHE 30HbI nepedadn HanpsbkeHwn (cm. 9.1.11)
[OIDKHa COCTaBnNATb He MeHee 34 1 He MeHee 40 MM - 4Nst CTEPXHEBOW apMaTypbl
1 He MeHee 20 MM - 4Ns apMaTypHbIX KaHaToB.

[onyckaeTca 3almTHbIA crioli GeToHa CeveHust y onopbl Ans HanpsiraeMon
apmaTypbl C aHkepamy M 6e3 HWX NpUHUMaTb TakUM Xe, Kak AN CeYeHust B
nporiete Ana npegHanpskeHHbIX 3MEMEHTOB C COCPeAoTOYeHHOW nepepaven
OMOPHbIX YCUIUIA MPY HANM4YUU CTarnbHON OMOPHOW AeTanu U KOCBEHHOW apMaTypbl
(cBapHbIX MOMEpeYHbIX CEeTOK WNM OXBaTbiBalOWMX MNPOAOSbHY0 apMaTtypy
XOMYTOB), YCT@HOBMEHHbIX COrnacHo ykadanuam n.10.3.20.

10.3.4 B anemMeHTax ¢ Hanpsraemow nNpogosbHOM apMaTypoW, HaTArMBaemMon Ha
6eToH ¥ pacnonaraemoii B KaHanax, paccTosiHue OT MOBEPXHOCTW 3nemeHTa [0
NOBEPXHOCTU KaHana crneayet npuHMMmatb He mMeHee 40 MM U He MeHee LUMPUHBI
(avameTpa) kaHana, a [0 OOKOBbIX rpaHel - He MeHee MOSIOBUHbI BbICOTbI
(amameTpa) kaHana. Mpy pacnonoXeHUM HanpsraeMoi apmaTtypbl B nasax umim
CHapy*" CeyeHus anemeHTa TOSMWWMHY 3awmTHoro crios 6GeToHa, obpasyemoro
nocneayoLwMM TOpKPeTUPOBaHMEM UMW UHLIM CNOCOBOM, crieqyeT nNpuHUMaTb He
meHee 20 Mm.

MuHumanbHble paccmosiHUsI MEXOY CMEPXHSIMU apMamypbl

10.3.5 MuHMManbHble pacCcTOSHUA B CBETY MeXay CTEepXHAMW apmatypbl
cneayeT NpYHUMATL TakumK, 4Tobbl 06ecneynTb COBMECTHYIO paboTy apmaTypbl ¢
6ETOHOM U Ka4eCTBEHHOe W3rOTOBIEHWE KOHCTPYKLIMIA, CBA3AHHOE C yKMagKon u
YMIIoTHeHMeM 6eTOHHON CMEecK, HO He MeHee HaubomblUero AnameTpa CTepxHs, a
TaKxe He MeHee:

25 MM - npu ropu3OHTanbHOM WM HAaKIIOHHOM MOSIOXKEHUN CTEpXHEW npwu
6eTOHMPOBaHUM - ANS HWXHEV apmaTypbl, PacnonoXeHHON B OAWMH Ui ABa psaa;

30 MM - TO Xe, ANa BepxXHeN apMmaTypbl;

50 MM - TO e, NPU PacMONOXEHWUN HIKHEN apMaTypbl Goree Yem B ABa psiaa
(KpoMe CTepXHeR ABYX HWKHUX PSAOB), @ Takxe NMpy BEpTUKArbHOM MOMOXEHUN
cTepxHel npy 6eTOHMPOBaHMN.

Mpn CTeCHEHHbIX YCIIOBUSIX AOMYyCKAeTCs pacnoniaraTb CTEPXHW rpynnamy -
nyukamu (6e3 3azopa Mexay H1umK). Mpy 3TOM paccTosiHUSA B CBETY MEXOY My4KaMu
[OMKHbI BbITb TaKXe He MEHee NPUBEAEHHOTO AYameTpa CTePXHS, IKBUBATIEHTHOTO

no nnowaan ce4vyeHna nydka apmartypbl, NPUHUIMAEMOro paBHbIM ds red =

rae oz - AYameTp OHOTO CTEPXHS B MyYKe, # - YUCTIO CTEPXHEN B NydKe.
lMpodonbHoe apmuposaHue



10.3.6 B xene300eTOHHbIX 3rnemMeHTax nrowadb CeYeHuss NPOAONbHOW
pacTsHYTOM apmaTtypbl, a TaKxe CXaToW, ecnm oHa TpebyeTcsa no pacuety, B
npoueHTax oOT Mnfowaan ceyvyeHnss OeToHa, paBHOW MPOU3BELEHMIO  LLMPUHbI
NPsSIMOYrofibHOMO  CeveHnst Mo  WuMpuHbl DeGpba  TaBpOBOrO  (4BYTAaBPOBOMO)

S
ceyeHus Ha pabouylo BbICOTY CeYeHus, b s = T 100% cnepyet npuHumars He
0
MeHee:
0,1% - B U3rMGaemblx, BHELLEHTDEHHO PaCTSAHYTHIX 3IEMEHTaX U BHELLEHTDEHHO

] U
CXaTblX 3neMeHTax npu rmokocTu _ﬂ <17 (AN NPSIMOYronbHbIX CeYeHNI % <5);
I

I
0,25% - BO BHELEHTPEHHO CXaTblX 3dnemMeHTax npu rmbkocTu _3287 (ans
i

]
NPSIMOYTOfbHbIX CEYEHWIA % 2 25);

O NPOMEXYTOYHbIX — 3HAYEHUW  TMOKOCTWM  SMEMEHTOB  3HAYEHUE fi;
onpeaenstoT Nno MHTePnonAL M.

B anemeHTax C NpoAdONbHOM apmaTypoil, PacrnofioeHHOW PaBHOMEPHO Mo
KOHTYPY CEYEHWs, @ Takxe B LeHTPasnbHO PacTsHYTbIX 3NIEMEHTaX MUHUMASTbHYO
nnowaab CeyeHus BCEN NpodoribHOWM apMaTypbl cregyeT MNpuHUMaTh BABOE
GornbLueit yKazaHHbIX Bbille 3HAYEHUA U OTHOCWUTb €e K MOMHOW NIOLWRAN CEeYEHNst
6eToHa.

10.3.7 B BETOHHbIX KOHCTPYKUMSX criedyeT npedycmaTtpyBaTb KOHCTPYKTUBHOE
apmupoBaHue:

B MeCTax pe3Koro USMEHeHIs pa3MepOB CeYEHUS ANIEMEHTOB;

B BETOHHbBIX CTeHax NoA 1 Hag npoemamu;

BO BHELLEHTPEHHO CXaTbIX 3fIEMEHTax, pacCYuTbiBaeMblX MO NpoYHOCT Ge3
ydyeTa paboTbl pacTsHyToro GeTOHa, y rpaHel, rae BO3HVKaloT pacTsrusaroLlyme

HanpsbkeHUsl; Npu 9TOM KOSMMLIMEHT apMUPOBAHUS i ; MPUHUMAKOT He MeHee
0,025%.

10.3.8 B %ene306eTOHHbIX NMHERHbIX KOHCTPYKLMAX W nnutax Hanborblume
paccTosAHUA Mexay OCSMM CTepxHel NpoaonbHOW apmatypbl, obecneuunsarolme
adpekTMBHOE BoBreYeHWe B paboTy GeToHa, paBHOMepHOe pacnpeneneHve
HanpskeHUn 1 gedhopMaumn, a Takke OrpaHWYeHMe LUMPUHBI PACKPbITUS TPELLWH
Mexay CTEPXHAMU apMaTypbl, AOMKHbI ObITb He Gornee:

B Xene306eToHHbIX 6ankax u nnMTax:

200 MM - npw BbICOTE NomnepeYHoro cevenns i < 150 Mm;

1,5% 1 400 MM - npu BbICOTE MONEPEYHOro ceveHust i » 150 mm;
B Xene306eTOHHbIX KOMOHHaX:

400 MM - B HanpaBneHW, NeprneHanKynspHOM NOCKOCTY 13rnba;

500 MM - B HanpaBneHu1 NrockocTH usruba.
B ’xene306eTOHHbIX CTEHaX PacCTOSIHUA Mexdy CTEpXHSMU BepTuKarbHON

apMatypbl MpuHUMalT He Gonee 2t u 400 MM (f{ - TONUWHa CTeHbl), a
ropu3oHTasbHow - He 6onee 400 Mm.

10.3.9 B 6ankax n pebpax wmpuHoi 6onee 150 MM 4MCro NPoAOoIbHBLIX pabo4umx
PacTSHYTbIX CTEPXHEN B NOMEPEYHOM CeYEHUM AOIDKHO BbiTh He MeHee AByX. [pu
LWMpuHe anemeHTa 150 MM 1 MeHee AOMycKaeTCs yCcTaHaBnMBaTb B NOMNEpevHOM
CeYeHUN OAMH NPOAOSIbHBIN CTEPXEHb.

10.3.10 B 6ankax fo onopbl criedyeT AOBOAUTL CTEPXHW NPOAONbHOW paboueit
apmMaTypbl C Nrowaablo CevyeHus He MeHee 1/2 nrowaanm CeyYeHus CTepiHen B
nporieTe U He MeHee ABYX CTEPXHEN.

B nmutax [o onopbl cregyeT [OBOAMTE CTEPXHM NpofdoribHoW pabouen
apmMaTypbl Ha 1 M LUMPWHBI MAMTbI C MAOWRAbI0 CeYeHnst He MeHee 1/3 nrowaau
ceyeHns cTepxHen Ha 1 M LIMPWHBI NAUTLI B NponeTe.

lMonepeyHoe apmuposaHue

10.3.11 MNonepeyHyto apmaTypy cnegyeT yCcTaHaBMMBaTb UCXOOSA U3 pacyeTta Ha
BOCTPUSATUE YCUMNWIA, @ TaKxXe B LiesX OrpaHNYeHNs pasBuTUSt TPELLWH, yaepxaHus
NPOAONbHBLIX CTEPXHEW B MPOEKTHOM MOSIOKEHUN U 3aKpensieHns nx oT 6okoBoro
BbINy4YMBaHUs B M0BGOM HanpasreHum.

[MonepeyHyto apmaTtypy  ycTaHaBrnuBsaioT y BCeX NnoBepxHOCTEN
»ene3o0eTOoHHbIX 3NeMeHTOB, BOIM3U KOTOPbIX CTaBUTCSA NPOAObHasi apMaTypa.

10.3.12 [OuameTp nonepeyHor apmaTtypbl (XOMyTOB) B Bsi3aHbIX Kapkacax
BHELIEHTPEHHO CXaTblX 3MEMEHTOB NpuHWMaloT He MeHee 0,25 Hambornbluero
AvameTpa NpoAonbHOM apMaTypbl U He MeHee 6 MM.

[nameTp nonepeyHol apmaTypbl B BA3aHbIX Kapkacax u3rnbaemMblx a1eMEHTOB
NPUHUMAIOT He MeHee 6 MM.

B cBapHbIX Kapkacax AuMameTp nornepevHon apmaTtypbl NPUHAMAIOT He MeHee
AvameTpa, YCTaHaBNMBaeMoro W3 YCroBusi CBapku C HaubomnbLUMM OuaMeTpoMm
npoaosbHON apMaTypbl.



10.3.13 B xene3o6eTOHHbIX 3rieMeHTax, B KOTOpPbIX MOMepevHasl curna no
pacyeTy He MOXeT ObITb BOCNIpUHATa TONMbKO 6ETOHOM, crieayeT npegycmaTpueatb

yCTaHOBKY ronepeyHor apMarTypsl ¢ warom He 6onee 0.5%; 1 He 6onee 300 Mm.

B cnrowHbix nnuTax, a Takke B 4acTopedbpucTbix nnuTax BbicoTon MeHee 300
MM 1 B 6ankax (pebpax) BbicoTon MeHee 150 MM Ha yyacTkax anemeHTa, rae
nonepeyHasi curna no pacyeTy BOCMPUHUMAETCH TONMbKO GEeTOHOM, monepeyHyo
apmatypy MOXHO He yCTaHaBmMBaTb.

B 6ankax n pebpax Bbicoton 150 MM 1 Gonee, a Takxe B YacTopebpUCTbIX
nnutax BeicoTon 300 Mm 1 6ornee, Ha y4acTkax afemMeHTa, rae nornepeyHas cuna no
pacyeTy BOCNPUHUMAETCS TONbKO GETOHOM, crieayeT npefycmaTpuBaTh YCTaHOBKY

nonepeyHorn apMatypel ¢ warom He Gonee 0,75%; n He 6onee 500 Mm.

10.3.14 BO BHELEHTPEHHO CXaTblX JMHENHbIX 3feMeHTax, a Takke B
n3rmbaembix aneMeHTax npuv  HanMuum HeobXoQuMON MO  pacyeTy CXaTomn
npoaonbHOW apMaTtypbl B LEnsiX NpefoTBpalLeHust BbiMyymBaHWS MpOOOrbHON

apmaTypbl crieyeT ycTaHaBnMBaTh NonepeyHyto apMaTypy ¢ warom He 6ornee 154

1 He 6onee 500 MM (& - AvamMeTp cxaTon NPOAONbLHOM apMaTyphbl).
Ecrv nnowaab cedeHust cxaTol NpofosibHOW apMaTypbl, YCTaHaBNMBaeMoit y
OfHOW u3 rpaHen onemeHTa, Gonee 1,5%, nonepeuHylo apmatypy creayet

ycTaHaBnmBaTh C Larom He 6onee 104 v He 6onee 300 MM.

10.3.15 KOHCTpyKUMsi XOMYTOB (MOMEPEYHbIX CTEepXHeW) BO BHELEHTPEHHO
CXaTbIX NUHEHBIX 3NEeMEHTax AoMmkHa BbiTb Takol, YTOGbI NPOAONbHBIE CTEPXHM
(no kpaviHe/i Mepe 4Yepe3 OAMH) pacnonaranMcb B MecTax nepermbos, a 3Tu
nepervbbl - Ha paccTosiHAM He 6onee 400 MM No WWpKHe rpaHu. Mpu W1puHe rpaHn
He 6onee 400 MM 1 Yncne NPOAOIbHBIX CTEPXKHEN Y 3TON rpaHn He Bornee YeTbipex
[OMyCKaeTCs OXBaT BCEX NPOAOIIbHLIX CTEPXKHEN OLHUM XOMYTOM.

10.3.16 B anemeHTax, Ha KOTOpble AENCTBYIOT KPYTSLLME MOMEHTbI, NonepeyvHas
apmaTtypa (XoMyTbl) AOMmkHa 06pa3oBbiBaTh 3aMKHYTbIN KOHTYP.

10.3.17 TlonepedHyto apmaTypy B nMTax B 30He NpoAaBIMBaHUA B
HanpasneHn, NepnexanKynNsaIpHOM CTOPOHaM PacYeTHOro KOHTYpa, yCTaHaBMBatoT

¢ warom He 6onee 1/3k; n He Gonee 300 MMm. CTepkHM, BrKamLMe K KOHTYpY

pr3OBOI7I nnowaau, pacnonararT He 6rvxe % 1 He farnee % OT 3TOro KOHTypa.

IMpy 3TOM LIMPUHA 30HBI MOCTAHOBKYM MOMEPEYHOI apMaTypbl (OT KOHTYpa rpy30BoM
nrowaan) pomkHa GbiTb He MeHee 15%p. [onyckaeTcs yBermueHve Liara

nonepeyHon apmatypbl go 1424y, Mpu aToM criegyeT paccmaTpueath Hauboree
HEBbLITOAHOE PacMoNoXeHWe NUpamMuabl NPOAaBIMBaHKS U B pacyeTe y4uTbiBaTb
TONbKO apMaTypHble CTEPXHY, MEPECEKatOLLME NMpaMuay NPOAaBMMBaHMSI.

PaccTosiHis Mexay CTepXHsMW MOMepeyHoir apMaTypbl B HarpaBreHuu,
napannenbHOM CTOPOHaM pacYeTHOro KOHTypa, NpuHUMatoT He Gonee 1/4 AnuHbI
COOTBETCTBYIOLLEV CTOPOHbI PACHETHOTO KOHTYpA.

10.3.18 PacueTHyl0 nomepeyHyld apmaTtypy B BWAE CETOK KOCBEHHOro
apMUpOBaHUs NPy MECTHOM CXaTum (CMSTUM) pacrnonaraloT B Npegernax pac4eTHon

nnowaan < max (8.1.43). M1 pacnonoxeHnm rpy3oBoN NrioLwaau y Kpas aneMeHTa
CETKM KOCBEHHOrO apMMpOBaHWsi pacrornaralT Mo nrowaauM ¢ pasMepamu B
KaXOOM HanpaBneHUM He MeHee CyMMbl 1BYX B3aUMHO NepreHaUKYspHbIX CTOPOH
rpy30BoO nrowaam (pucyHok 8.9).

Mo rnybuHe ceTkn pacnonaratoT:

npu TOMWMHe anemeHTa Goree yABOeHHOro 6Gornbluero pa3mepa rpy3oBOK
nrowaay - B Npefenax yABOEHHOro pasMepa rpy3oBoy nrioLanw;

npu TOMWMHE 3NEeMEHTa MeHee YABOEHHOTO Gonbluero pa3Mepa rpy30BOM
nrowgaau - B Npeaenax TomnyHbl 3reMeHTa.

10.3.19 TlonepeyHas apmaTtypa, nNpedycCMOTpEHHas Ans  BOCMpUSTUSA
nonepeyYHbIX CUM U KPYTALLWMX MOMEHTOB, [OIKHA VMETb HaAEeXHY aHKepPOBKY Mo
KOHLaM MmyTem MnpvBapKuM UM oxsBaTa MPOAOSIbHON apMaTypbl, obecneymBaroLLyto
PaBHOMPOYHOCTb COEAMHEHWI 1 MONEPeYHON apMaTypbl.

10.3.20 Y KOHLOB NpeaBapuTENbHO HanpshKeHHbIX 3NIEMEHTOB AOMmkHa OblTb
yCTaHOBMEeHa AOMOMHUTENbHAs nonepevHas UM KOCBeHHast apmaTypa (CBapHble
CeTKW, OXBaTbliBalOLWEe BCE NPOAOSbHLIE CTEPXHW apMaTypbl, XOMyTbl U T.M. C
warom 5-10 cMm) Ha OymHe ydyacTka He MeHee 0,6 AnMMHbI 30HbI Nepegayn

npegBapuTenbHOro HanpsXxeHusa jp, a B 3NeMeHTax M3 nerkoro GeToHa Kraccos

B7,5-B12,5 - ¢ warom 5 cm Ha AnvHe y4acTka He MeHee fp 1 He meHee 20 cm ons
3MIEMEHTOB C apmaTypoi, He MWMEOLell aHKepoB, a MNpW HarmMuyuM aHKepHbIX
YCTPOWCTB - Ha yyacTke, paBHOM ABYM AfNMHAM 3TUX YCTPOWCTB. YCTaHOBKa
aHKepoB Yy KOHLIOB apmaTypbl obsidaTernibHa Ans apmatypbl, HaTArMBaemol Ha
6eToH, a Takxke AnA apMaTypbl, HAaTAMMBaeMoW Ha yrnopsbl, Npu HEAOCTaTOMHOM ee
cuenneHun ¢ 6eToHOM (rmajKoin MPOBOMOKM, MHOTOMNPSAHBIX KaHaToB), MPU 3TOM
aHKepHble YCTpOWCTBa [AOIPKkHbI obecneunBaTb HafexHylo 3adenky apmatypel B
6eToHe Ha BCex CTaausix ee paboThbl.

Mpn  npumeHeHWM B  KavecTBe Hampsraemoni  pabodveli  apmaTtypbl
BbICOKOMPOYHOI apMaTypHON MPOBOMOKW MEPUOANYECKOro Npodmrs, apMaTypHbIX
KaHaTOB OAHOKPATHOW CBWBKW, ropsyekaTtaHoh W TepMUYEecKU YNPOYHEHHON
CTEpPXHEBOW apmMaTypbl MEepUOAMYECKOro npodwmrnsi, HaTArMBaemMol Ha ynopsbl,
yCTaHOBKa aHKEPOB Y KOHLIOB HanpsiraeMblx CTEPXHEN, Kak npaBusio, He TpebyeTcs.

AHKeposka apmamypb|



10.3.21 AHKepoBKY apMaTypbl OCYLLECTBIISOT OAHUM W3 CreaytoLmx cnocobos
WM UX codeTaHneMm:

B BM/E MPSIMOro OKOHYaHWsi CTepXHs (MpsiMas aHKepoBKay);

C 3arvbom Ha KoHLUe B BuAe Kproka, oTrvba (nanmkv) unv netrm (Tonbko Ans
HeHanpsiraeMoln apmatypbl);

C MpVBapKoW WNM YCTAHOBKOW MOMEPEeYHbIX CTepxHen (Tonbko Ans
HeHanpsraemol apMarTypbl);

C NPUMEHEHMEM CreLmanbHbIX aHKEPHBIX YCTPOMCTB Ha KOHLLE CTEPXHS.

10.3.22 lMpsiMyto aHKEPOBKY M aHKEPOBKY C flankamu [OMycKaeTcs MPUMEHSITb
TOMbKO ANS apmatypbl nepuoamyeckoro npodwns. [ns pacTaHyTbIX FMagkmx
CTepHel crieflyeT npedycMaTpuBaTb KplOKW, METN, NpUBapeHHbIe nonepeyHble
CTEPXXHN UNK crneLmanbHble aHKepHble YCTPONCTBa.

Jlanku, Kproku 1 NeTnm He peKoMeHAYeTCA NPUMEHATb AN aHKEPOBKW CXaTon
apmartypbl, 3a WUCKMOYEHWEM MafKkol apMaTypbl, KOTOpas MOXET noaBepraTbCs
PaCTSKEHMIO NPY HEKOTOPbIX BO3MOXHbIX COYETaHUSIX Harpy3Kku.

10.3.23 Mpwn pacyeTe ANMMHbI aHKEPOBKM apMaTypbl crieayeT y4uTbiBaTb Cnocob
aHKepoBKM, Kracc apmatypbl U ee npodwrb, AuameTp apmatypbl, NPOYHOCTb
6eToHa W ero HanpshkeHHoe COCTOSiHWE B 30HE aHKEPOBKM, KOHCTPYKTUBHOE
pelleHne 3nemMeHTa B 30He aHKepoBKW (Hanmnuue nonepeyHol apmaTypbl,
NOJIOXXEHNE CTEPXHEN B CEYEHNN AnemMeHTa v ap.).

10.3.24 Ba3oBytlo (OCHOBHYIO) ANMHY aHKEPOBKMW, HEOBXOAMMYIO ANs nepeaayu

YCWUNMSt B apMatype C MOSHbIM PAaCYeTHbIM 3HAYEHWEeM COMpOTUBREHUs F; Ha
6eToH, onpeaenstoT no dopmyne

_ R4

= , (10.1)
Rbond Y

O.an
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rae A; wu; - COOTBETCTBEHHO MMOLWAAb MOMEPEYHOTO CEeYeHUs aHKepyemoro
CTEpXHS apMaTypbl U NEpUMETP ero CEeYeHusl, onpeaensieMble o HOMUHaNLHOMY
OnamMeTpy CTepxHs;

Rpmd - PacyeTHoe COMpOTMBIIEHWE CLENreHus apmarypbl C GeToHOM,
NpUHYMAEMOe  PaBHOMEPHO — pacrpederneHHbiM Mo AfMHE  aHKEPOBKWM U
onpepensiemoe no copmyre

Rpond =117 02" Bpy, (10.2)

3gecb Fy - pacyeTHOE COMpOTMBIIEHUE GETOHA OCEBOMY PACTSIKEHUIO;

1 - KOIMMLIMEHT, YYMTHIBAOWMIA BNMSHWE Buaa MOBEPXHOCTU apmartypbl,
NPUHMMaeMbI paBHbIM:

[ONs HeHanpsiraeMoii apmarypbl:

1,5 - AnNg rmagkov apmatypebl;

2,0 - ans xonoaHoAedopMMpyeMon apMaTypbl NEPUOAMYECKOrO Npodwmrnst;

2,5 - gns ropsiyekaTaHod M TepMoMexaHudecku obpaboTaHHOM apmatypbl
neproan4eckoro Npodmns;

AN Hanpsiraemol apMaTypbl:

1,7 - ans xonoaHoaedopMUPOBaHHON apmaTypbl Nepuoan4eckoro npodmns
knacca Bp1500 gwametpom 3 MM W apmaTypHbix KaHaTtoB knacca K1500
[unameTpom 6 Mm;

1,8 - ana xonoaHoAedOpPMUPOBAHHON apmaTypbl Knacca Bp OnameTpom 4 MM
n 6ornee;

2,2 - Ans apMaTypHbIx kaHaToB krnacca K guamerpom 9 Mm 1 6ornee;

24 - ans apmaTypHbix kaHaToB knacca K7T guvametpom 9 mm u Goree,
W3roTOBIEHHbIX 13 NPOBOJIOKN NEPUOANYECKOro Npodunnsi;

2,5 - ons ropsiyekaTaHod M TepMoMexaHW4ecku obpaboTaHHON apmaTypbl
knacca A.

N3 - KOA(AMLMEHT, YUMTbIBAIOLLWMIA BIMSIHAE pasMepa AvaMeTpa apmaTtypbl,
NPUHUMaeMbIii paBHbIM:
ANs HeHanpsiraeMoii apMaTypbl:

17 =1,0 - npn anameTpe apmatypbl £; < 32 MM;

13 =0,9 - npn anametpe apmatypbl 36 1 40 Mm;
ANSA Hanpsiraemol apmaTtypbl:

17 =1,0 ANs BCeX TUNOB Hanpsraemon apamaTypel.

10.3.25 Tpebyemylo pacyeTHyl0 [OfMHY aHKEepOBKM apmaTypbl C Yy4eToM
KOHCTPYKTMBHOTO PELLIEHNS 3NIeMeHTa B 30He aHKEePOBKM onpeaenstoT no gopmyne

J‘Els,c:al‘
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rae {nen - 6azosas ArvHa aHKepoBKM, onpeaensiemas no dopmyre (10.1);

Ascat, HAigr - MNOWAAM MONEPEYHOTO CeYeHMst apMaTypbl, Tpebyemas Mo
pacyeTy v (hakTU4ECKWN YCTaHOBMEHHAs COOTBETCTBEHHO;

& -  KOI(PMUMEHT, y4YuTbIBaOWMW BIMSHME Ha ONMHY  aHKepPOBKMU
HanpsPKeHHOro  COCTOAHMS BeToHa M apMaTypbl U KOHCTPYKTUBHOIMO peLLeHUst
areMeHTa B 30He aHKEepOBKMU.

[ns HeHanpsiraeMoi apmaTypbl Npy aHKEpOBKE CTEPXHEN Neproau4eckoro
npodwmns ¢ NpsMbIMM KOHLLaMK (NpsiMasi aHKepoBKa) Wnn rnafkoi apmaTypbl C
KptokaMn umM netnammu  6e3  [OMOMHUTENbHLIX aHKEPYOLWMX YCTPOWCTB  Ans
pacTsaHyTbIX CcTepxHen npuHumatoT ¢ =1,0, a ana coxartelx - ¢ =0,75; ansa
Hanpsraemou apmaTypbl o =1,0.

[lonyckaeTcs ymeHbllaTb [ASMHY aHKEPOBKW CTEpXHeW HeHanpsiraemomn
apmatypbl B 3aBWCMMOCTW OT KOMMYecTBa W AuamMeTpa MorepeyvHon apmarypbl,
BMOA aHKepyLMX YCTPOWCTB (MpvBapka MonepeyHor apmatypbl, 3arvb KOHLOB
CTepxHel nepuoanyeckoro Npodmns) 1 BENUYMHbI nonepevHoro obxatusi 6eToHa B
30He aHKEPOBKU (Hanpumep, OT OMOPHON peakLnn), Ho He Gonee Yem Ha 30%.

B nio6om criyyae iakTUYECKy AMMHY aHKEPOBKU NPUHUMAIOT He MeHee 15d;

1 200 MM, @ ANA HeHanpsaraembIX CTepXHel Takxe He meHee 0,3 fu,an .
[ns 3neMeHToB M3 Menko3epHUCToro 6eToHa rpynnbl A Tpebyemasi pacyeTHas

BErM4YMHa ONWHbI aHKEPOBKM AommkHa 6biTh yBenmyeHa Ha 104, ans pactsamyTtoro

6eToHa 1 Ha 3¢ ; - anAa cxaToro.

10.3.26 Ycunve, BOCMPUHMMAEMOE aHKepyeMbiM CTepxHeM apmatypbl 2,
onpeaensioT no dopmyne

i
Ny =R A, <R -4, (10.4)
‘Ean
roe l, - AnvHa aWkepoBku, onpedernsiemast cormacHo 10.3.25, npuHuMast
COOTHOLLeHe —— = 1;
As,ef

‘Es - paccToaHMe OT KOHUa aHKepyemMoro CTepxHA OO0 paccMaTtpuBaemoro
nonepe4vyHoro cevyeHunsa anemeHTa.

10.3.27 Ha kpaiiHux cBo60AHbIX OrMopax 3M1eMEHTOB [fMHa 3anycka pacTaHyThIX
CTepxHel HeHanpsiraeMoii apMaTypbl 3a BHYTPEHHIO rpaHb CBOBOAHOI Onopbl Mpu

BbINOMHEHUM ycnosus & < O (cM. 8.1.31-8.1.35) fomkHa COCTaBMATL He MeHee

5d ;. Ecnn ykasaHHoe ycrioBue He cobniofaeTcs, AfMHy 3amycka apMatypbl 3a
rpaHb onopbl onpegensoT cornacHo 10.3.25.

10.3.28 lMpu ycTpoiicTBe Ha KOHLAX CTepXHEN cneumanbHbIX aHKepoB B BuAe
NNacTuH, Waib, raek, YronkoB, BbICAXEHHbIX FONIOBOK M T.M. MIOW@Ab KOHTaKTa
aHkepa c GETOHOM [OrbkHa YAOBMETBOPATb YCIIOBMIO MNpPoYHOCTU GeToHa Ha
cMaTre. Kpome TOro, npu npoekTMpoBaHWM MpyBapvBaeMbiX aHKepHbIX Aetanen
crnepyeT yyuTbiBaTb XapakTepUCTWMKW MeTanna Mo CBapuBaeMoCTH, a Takxe
cnocobbl 1 YCIIOBUSI CBapKK.

CoelduHeHusi HeHarpsizaemMoU apmamypbi

10.3.29 [ns coeguvHeHUst HeHanpsiraemMoi apmaTtypbl MPUHUMAOT OAWH U3
CneayoLLMX TUMOB CTbIKOB:

a) CTbIKv BHaxnecTKy 6e3 cBapku:

C NPAMbIMM KOHLIaMM CTEPXHEN NEPUOANYECKOrO Npodmns;

C NpAMbIMM KOHLi@MW CTEpXHEe C MpWBAapKON MMM YCTaHOBKOW Ha AnvHe
HaxX/IeCTKN NMONEpeYHbIX CTePXHEN;

€ 3armbamu Ha KoHLax (KPIOKK, nanku, NeTnm); Npyu 3TOM ANS rMagKux CTepxHen
NPUMEHSAIOT TOMbKO KPIOKW 1 NETN.

6) cBapHble U MexaHUYeCcKne CTbIKOBbIE COEAUHEHMS:

CO CBapKoW apMaTypsbl;

C MNpVYMEHEHWEM CheuuarnbHbIX — MEXaHWYEeCKUX YCTPOWCTB  (CTbIKM C
onpeccoBaHHbIMU MydTamu, pe3bboBbiMY MydiTamu 1 ap. ).

10.3.30 Crtbikn apmaTypbl BHaxnecTky (6e3 cBapku) NpPUMEHSIIOT npu
CTbIKOBaHUM CTEPXHel ¢ AMaMeTpoM paboyei apmaTtypbl He 6onee 40 Mm.

Ha coenvHeHns apmaTypbl BHaxnecTKy pacnpocTpaHsatoTcs ykasannsa 10.3.22.

CTbIKM pacTAHYTOW UMW CXaToi apmaTypbl AOMKHLI UMETb ANWHY nepenycka

(HaxnecTkn) He MeHee 3Ha4YeHust ANMHbI {7, onpeaenseMoro no gopmyre

As,cai

=o'
i 0.an As,gf

. (10.5)



rae {nen - 6azosas ArvHa aHKepoBKM, onpeaensiemas no dopmyre (10.1);

As,cai , As,gf -cm. 10.3.25;

o - KO3(PPUUMEHT, YYMTHIBAOWWMIA BMWSIHUE HAMPSIKEHHOTO COCTOSIHUS
apmartypbl, KOHCTPYKTUBHOMO peLLEHUs! rieMeHTa B 30HE COEAUMHEHVSI CTEpXHeW,
KormyecTBa CTbIKyeMOW apmaTypbl B OQHOM CEYEHWW MO OTHOLLEHWO K obLuemy
KOrM4ecTBY apMaTypbl B 3TOM CEYEHWUW, PacCTOSHUA MeXay CTblKyembIMu
CTEPXKHAMM.

Mpy coepnHeHn apmaTypbl NEPUOANYECKOro NPOdMIA C NPSMbIMU KOHLLAMU, a
TaKke [nagkux CcTepxHel € Kpokamy unu netnamm 6e3  AononHUTEnNbHbLIX
aHKepyIOLLMX YCTPONCTB KOSPAMLMEHT o ANA pacTAHYTOW apMaTypbl NPUHUMAIOT
paBHbIM 1,2, a ans cxaton apmatypsl - 0,9. MNMpu aToM fOKHBI OGbITE COGMOAEHBI
cregyioLLme yCrioBus:

OTHOCWUTENbHOE KOMWMYECTBO CTbIKyeMOW B OAHOM PaCYeTHOM CeyeHun
anemeHTa paboyelt pacTAHYTOW apmaTypbl MepUOAMYEcKOro NpPoduna [OIMKHO
6bITb He Bonee 50%, rmaakoi apmaTypbl (C Kptokamu Ui netnamu) - He Gonee
25%;

ycunune, BOCMPUHMMaeMoe BCeW MOMepeyHON apMaTypoi, MOCTaBlieHHON B
npegenax CTblka, AOIKHO ObiTb HE MeHee MOMOBUHbLI YCUMSA, BOCMNPUHUMAEMOrO
CTbIKyeMOi B OOHOM PacCYeTHOM CEYEHUM IrieMeHTa pacTsiHyToi pabodyeit
apmartypon;

paccTosiHne Mexay CTbIKyeMbiMW paboyMMmU CTEPXHAMU apMaTypbl He JOIMKHO

npesbiwarb 4d; ;
paccTosiHue Mexdy COCEAHWMU CTbiKaMu  BHaxiecTky (Mo LLMpuHE

Xene3o6eTOHHOO 3fieMeHTa) AOIKHO BbITh He MeHee Zd; 1 He MeHee 30 MM.

B kayecTBe OAQHOrO PaCYETHOrO CEYEHUs INEMEHTa, paccMaTpuBaEMoro Ans
ONPEeAEneHnNst OTHOCUTENbHOTO KOMWYECTBa CTbIKyeMOW apmaTtypbl B OLHOM
CEYEeHUM, MPYHUMAIOT Y4acTOK 3INEMEHTa BAOMb CThIKyeMOi apmaTypbl AnMHON

13, CuuraeTcsa, 4TO CTbIKM apMaTypbl PacrofioXeHbl B OOHOM pacHeTHOM
CeYeHUN, eCIv LIeHTPbl 3TUX CTIKOB HAaXOAATCS B Npedernax AnuHbl 3TOro yyacTka.

[lonyckaeTcst yBenuMuMBaTb OTHOCMTENbHOE KONMMYECTBO CThbIKYEMOW B O4HOM
pacyeTHOM ceveHun arnemeHTa paboyen pacTsHyTo apmatypel go 100%,
npuHUMas 3HaveHue KoadpdwmumeHta = paBHbiM 2,0. [lpyu OTHOCUTENBLHOM
KOrm4yecTBe CTbIKyeMOW B OLHOM Pac4eTHOM CeYeHUW apMaTypbl NEPUOANHECKOro
npodmns 6onee 50% v rmagkon apmatypbl 6onee 25% 3HaveHus koaddmumneHTa
& ONpeaenstoT Mo NMHERHON UHTEPTIONALIUN.

Mpy HanNMYMM AOMONHUTENBHBLIX aHKEPYIOLLMX YCTPOMCTB Ha KOHLLAX CTbIKYeMblX
cTepxHel (npvBapka nonepeyHon apmaTypsbl, 3arMba KOHLOB CThIKyEMbIX CTEPXHE
nepviognyeckoro npodmna 1 Ap.) ANMHa nepenycka CTbIKyeMblX CTEPXHeR MoXeT
6bITb YMeHbLUeHa, Ho He 6onee Yem Ha 30%.

B niobom cnyyae dakTuyeckas AnuHa nepenycka AorkHa ObiTb He MeHee

04c 1y on , He MeHee 204, 1 He MeHee 250 MM.

10.3.31 Mpu coegnHeHW apmaTtypbl C UCMONb30BaHWEM CBapKW BbIGOp TWUMOB
CBapHOTO COEAMHEHWSI M CMOCOOOB CBapku MPOM3BOAAT C y4eTOM YCroBUI
aKcnnyaTauumM KOHCTPYKLMW, CBapMBaeMoCTn cTanmm 1 TpeboBaHuin No TeXHOMNorMm
n3rotoBrieHns B cootBeTcTBumn ¢ FOCT 14098.

10.3.32 MNpun “cnonb3oBaHUM ANst CThIKOB apMaTypbl MEXaHUYECKNX YCTPONCTB B
Buge MydT (Mydptel Ha pesbbe, onpeccoBaHHble MydTbl UM T.4.) Hecywas
CMNOCOBHOCTb MydITOBOrO COEAMHEHNS A0IkHA ObiTb TakoM e, YTO U CTbIKyeMbIX
CTEPXXHEN (COOTBETCTBEHHO MPU PaCTSHKEHUM UnK CxaTm). KOHUbI CTbIKyemblX
CTepXHen crepyet 3aBoauTb Ha Tpebyemyio AnvHY B MydTy, onpegensemyto
pacyeToM UM ONbITHBIM MyTEM.

Mpu vcnonb3oBaHuM Myt Ha pe3bbe formkHa GbiTe obecneveHa Tpebyemas
3aTshkka MydT AN NMkBuaauum niodra B pessbbe.

Hymble cmepxHU

10.3.33 MNpy NpUMeHeHUN rHyTOM apMaTypbl (OTrMObI, 3arMGbl KOHLLOB CTEPXHEN)
MWHUMASbHBIN AuameTp 3armba OTAENbHOTO CTEPXHS AOMKEH ObiTh TakuM, YTOObI
n3bexaTb paspyLleHus UM packarnbiBaHus GeToHa BHyTpW 3armba apmaTypHOro
CTepXHS U ero paspyLUeHusi B MecTe 3arvba.

MuHUManbHBI — AMaMeTp  OnpaBku do; AN apMaTtypbl  MPUHAMAT B

3aBUCUMOCTY OT AUameTpa CTepXHSA &; He MeHee:
[N TMafKuX CTepxHen

don = 2,54 npu &; <20 Mm;

dym = 9d npu & 220 mm;

[Ns CTePXHEN NepUoanNYecKoro npodmsst

& o =54, npu &; <20 Mm;

don = 84, npu d; 220 mm.
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[unameTp onpaBkM MoXeT ObiTb Takke YCTAHOBMEH B COOTBETCTBUM C
TEXHUYECKMMM YCIIOBUAMU Ha KOHKPETHbI BUE, apMaTypsl.

10.4 KoHCTpyMpoBaHMe OCHOBHbIX HECYLLMX
Xerne3o6eTOHHbIX KOHCTPYKLUN

10.4.1 Tpy KOHCTPYMPOBAHUN OCHOBHBIX HECYLLMX 3IIEMEHTOB KOHCTPYKTUBHOWM
CUCTEMbI (KOMOHH, CTEH, NIWUT MEepPEeKpbITUA M MOKPbITUA, PyHOAMEHTHbIX NIUT)
crnepyeT cobniogatb obume TpeboBaHus 10.2 u 10.3 NO KOHCTPYMPOBaHMWIO
»ene300eTOHHbIX KOHCTPYKLIMIA, @ TaKxe yKkasaHWsi HacTOSILLEro noapasaena.

10.4.2 KOroHHbl apMupyloT MPOJOMbHOW, Kak MnpaBwumo, CUMMETPUYHON
apmarTypoii, pacnosioXeHHON MO KOHTYPY NOMNEPeYHOro CeveHns 1, B HeobXoauMbIX
crnyyasix, BHYTPU MOMEPEYHOro CeYeHus, U MonepevHoil apMaTypon no BblCOTe
KOJTOHHbI, OXBaTbIBAIOLLEN BCE NPOAOSbHbLIE CTEPXHU U PACMONIOKEHHON MO KOHTYPY
W BHYTPM NOMNEPEYHOro CeYEHMs.

KoHCTpyKuMio nonepeyHon apmatypel B npederiax nonepeyHoro ceveHus u
MaKCUMarnbHble PacCTOSiHUA MeXOy XOMyTaMu U CBSI3SIMW MO BbICOTE KOMOHHbI
crnegyeT MpuHUMaTb TakuMuW, 4TOBbl NPefoTBPaTUTL BbIMyYMBAHUE CXaTbIX
NpoaosbHbIX CTepxHeN n obecneynTs paBHOMEPHOE BOCTIPUATUE MOMEPEYHbIX CUI
M0 BbICOTE KOMOHHbI.

10.4.3 CTeHbl pekoMeHOyeTCs apMvpoBaTb, Kak MpaBuWIIo, BEepTUKanNbHOW 1
rOPU3OHTasbHOM apMaTypol, PacriofioXKeHHOW CUMMETPUYHO Yy GOKOBbBIX CTOPOH
CTeHbl, W MOMEpeYHbIMU  CBA3SMYW, COEAMHAIOWMMW  BEPTUKAamNbHYIO  ©
rOPU30OHTasbHY0 apMaTypy, PacronoXeHHYI0 Yy NPOTUBOMOMOXHbLIX GOKOBbLIX CTOPOH
CTEHbI.

MakcumanbHoe paccTosiHue Mexay BepTUKamnbHbIMU U TOPU3OHTanbHBIMU
CTEPXHAMW, @ TaKke MaKkCMMarnbHOe PacCcTOsHWE MeXay MornepeyHbIMU CBA3AMU
crnepyeT NpUHMMaTb TakUMW, Y4TODObI NPeAoTBPaTUTL BbiNyYMBaHWE BEpPTUKarbHbIX
CXaTblX CTEPXHEN M 06ecneunTb paBHOMEPHOE BOCTIPUATUE YCUIUIA, AEACTBYHOLLMX
B CTeHe.

10.4.4 Ha TopueBbIXx y4acTkax CTeHbl MO ee BbICOTe CrneayeT ycTaHaBrmMBaTb
nonepeyHyto apmatypy B Buae -06pasHbix Unm 3aMKHYTbIX XOMYTOB, CO34arLLyX
Tpebyemyio aHKEpOBKY KOHLIEBbIX YYaCTKOB TOPU3OHTAmbHbIX CTEPXHEN W
NPeaoXpaHsloWLMX OT BbIMyYMBaHUA TOPLIEBbIE CXaTble BepTUKanbHble CTEPXHU
CTEH.

10.4.5 VY3roBble COMpPsiKeHUs CTEH B MecTax WX nepecedeHuss npu
HEBO3MOXHOCTY CKBO3HOTO MPOrycka ropu3oHTarnbHOM apMaTypbl CTEH Yepe3 3ToT
CTbIK CriegyeT apMmupoBaTb MO BCEM BbICOTE CTeH nepecekawoummuca [1-
0o6pasHbIMM  XOMyTamy, OoBecneuvBaloLyIMU  BOCMIPUSITUE  KOHLIEHTPUPOBAHHbBIX
FOPU3OHTamNbHLIX ~ YCUIMIA B Y3MOBbIX  COMPSDKEHWSIX  CTEH, a  Takke
NpefoXpaHsIoOLMMK BEPTUKASbHBLIE CXaTble CTEPXHU B Y3MOBbLIX COMPSHKEHUSX OT
BbiNy4MBaHWs U OBECMEYMBAIOLYIMM  aHKEPOBKY  KOHLIEBbIX  y4acTKOB
FOPU3OHTarbHbIX CTEPXHEN.

PucyHok 10.1 - AHkepoBKa ¢ nomMouibto l-06pa3Hbix geTanen
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PucyHok 10.1 - AHkepoBka ¢ nomoLLpto -06pasHbix AeTanen

10.4.6 ApmMupoBaHVWE MUMOHOB, 3aHMMaloWMX MO CBOWM [EOMETPUYECKUM
XapakTepucTKaMm MPOMEXYTOUHOE MOSIOKEHNE MeXOy CTeHaMu U KOMOHHaMmK,
NpoM3BOAAT Kak Ans KOMOHH MMM Kak ANt CTEH B 3aBUCMMOCTM OT COOTHOLLEHWSI
ONVHBI U LUMPWHBI MOMNEPEYHOTO CEYEHUS MUTTOHOB.

10.4.7 KomnyecTBO BepTUKanbHOW W FOPU3OHTamnbHOM apmaTtypbl B CTeHe
cnegyeT ycTaHaBnvMBaTb B COOTBETCTBUM C AEUCTBYIOLWMMU B CTEHE YCUMMSIMU.
Mpyn aTom pekomeHayeTCs npedycMmaTpuBaTb paBHOMEPHOE apMupoBaHue no
nnoLaan CTeHbI C YBENMYEHNEM apMUPOBaHWS y TOPLIOB CTEHbI 1 Y MPOEMOB.

10.4.8 ApmupoBaHMe NMIOCKUX MAWT cregyeT OCYLIeCTBAATb MPOLONbHON
apmaTypon B ABYX HanpaBrieHVsiX, pacrnoriaraeMon y HKHeN n BepxHeWn rpaHemn
NvThl, @ B HEOOXOAUMbIX CIlydasx (COrMacHo pacyeTy) U NonepeyHon apmaTypo,
pacrionaraemoli y KOINOHH, CTEH W MO NroLwaam NnuTbl.



10.4.9 Ha KoHUEeBbIX YyvacTKax MMOCKMX NMUT CreayeT ycTaHaBmMBaTb
nonepeyvHyto apmatypy B Buae -06pasHbIX XOMYTOB, PacnonoXeHHbIX Mo Kparo
nmuThl, obecnevmBaloLyX BOCMPUATME KPYTALWMX MOMEHTOB Yy Kpas MimThl W
HeobxoAnMyH aHKepPOBKY KOHLIEBbBIX YH4acTKOB NMPOAOLHOM apmaTypbl.

10.4.10 Konn4ecTBO BepxHel W HWXHEN NpOAOSbHON apMatypbl B nNnuTe
nepekpbITUA  (MOKPbITWSI)  criedyeT  ycTaHaBrMBaTb B COOTBETCTBMM  C
AevicTeylowmMn - yeurmamu.  py 3TOM  pekOMeHAyeTcst ANS  HeperynsipHbiX
KOHCTPYKTMBHBIX CUCTEM C LEMbio YNpOLUEHUS apMUPOBaHWA YCTaHaBnMBaTb:
HWDKHIOK apMaTypy OfMHAKOBOW NO BCEN NOLWaAn paccMaTpuBaeMon KOHCTPYKLUK
B COOTBETCTBUM C MaKCUMarbHbIMW 3HAYEHUSMM YCUMWIA B MporneTe NnuThbl;
OCHOBHYIO BEPXHIOO apMaTypy NpUHUMaThb TaKOW Xe, KaK U HUDKHIOK, @ Y KOFOHH 1
CTEH yCTaHaBnMBaTb [OMOMHUTENLHYIO BEPXHIO apMaTypy, KoTopas B CymMme C
OCHOBHOW [0IKHa BOCMPWHUMATL OMOPHble yCuUina B nnute. [Ana perynsipHbix
KOHCTPYKTMBHbBIX CUCTEM MPOAONbHYIO apMaTypy PekoMeHAyeTcsl ycTaHaBMnvMBaThb
Mo HAAKOMOHHBIM WU MEXKONOHHLIM Moriocam B ABYX B3aWUMHO MePneHAVKYNSpHbIX
HanpasreHVsiX B COOTBETCTBUM C AENCTBYIOLLMMM B 9TWX MOSOCaXx yCUIMAMU.

[onyckaeTcsa ycTaHoBKa YacTu apMaTypbl MAUT B BUAE CBaPHbIX HEMPepbIBHbIX
KapKacoB B HaKOMOHHbIX Monocax NivT B ABYX HanpaBrieHusix (CKpblTble 6anku),
npy 3TOM KapKachl JOMKHbI GbITb NPONYLLEHbI CKBO3b TEO KOMOHH.

[Ins cokpalleHus pacxofda apMaTypbl MOXHO Takke PeKOMeHA0BaTb YCTaHOBKY
no BCeW nrowaanM NMUTbl HWKHEW W BepxXHen apmatypbl, OTBevaroLlen
MWUHUMAnbHOMY NMPOLIEHTY apMMPOBaHMS, @ Ha y4acTKax, e AenCTByoWLme yeums
NpeBbILLAIT  YCUNMS,  BOCMPUHMMAaeMble  3TOW  apMmaTypol,  YCTaHOBKY
[OMOMHUTENbHOW  apmaTypbl, B CyMMe C  BbllUeyKa3aHHOW  apmaTypon,
BOCTpPUHMMAlOLLEN [OEeNCTBYIOLME Ha 3TUX Yy4yacTkax ycwunusi. Takonm noaxon
npuBoanT Kk Gornee CrnoXHOMY apMMPOBaHWIO MepeKpbiTui, Tpebytowemy Gornee
TLLATENBHOMO KOHTPONS apMaTypHbIX paboT.

ApmupoBaHue byHAAMEHTHbIX NMWT crnegyeT NPOW3BOAUTL  aHaNOTMYHbLIM
obpasom.

10.4.11 KoHCTpyupoBaHue y3rioB COMpsbkeHusi Ganok C KOMoHHamu criegyet
npousBoAWTb B COOTBETCTBMM C pucyHkom 10.2. [lpu 3Tom Heobxoammo
npeaycMOTpeTb MOMEPEYHYI0 apMaTtypy B BWAE 3aMKHYTbIX XOMyToB wrm [1-
obpasHbIx AeTaneii B 30He aHkepoBKu paboyen apmaTtypbl 6anku.

PucyHok 10.2 - Y3nbI conpsikeHusi 6anok ¢ KONnoHHaMu
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PucyHok 10.2 - Y3anbl conpsikeHusi 6arnok ¢ KorioHHamm

PucyHok 10.3 - Pa3melyeHne onopHoi apMaTypbl B 30He nepecevyeHus
AByXx 6anok

: | I8}
Jononanmensiioe XamMyms

5

Y AN

% /

Y, - - -

7
-+ 7, -
T £
\ b \ Bmapocemencinas Gama _n'_J.
\ T 2 b+ 2h
Traanan Saarva



PucyHok 10.3 - Pa3melueHne onopHoi apmaTtypbl B 30He nepeceyveHns AByx 6anok

10.4.12 B y3nax nepeceyeHusi 6anok cregyeT ycTaHaBNMBaTh AOMOMHUTENbHYIO
nonepeyHyio apMaTypy Ans BOCMPUATUA peakuun OT BTOopocTeneHHon Ganku. B

rmaBHon 6anke aTy apmaTypy crefyeT ycTaHaBnMBaTh Ha WMpuUHe & + 2k, me & n
% - lMpWHaA M BbICOTa BTOPOCTENeHHon Garnku, BO BTOpOCTENeHHoN Garnke - Ha

yyactke LmMpuHOM 4/3. Apmatypy crnegyeT ycTaHaBnuBaTb B BWOE XOMYTOB,
OXBaTbIBAIOLLMX MPOAOMLHYIO apMaTypy, - JOMOMHUTENbHO K apMaType, Tpebyemon
M0 pacyeTy HaKMOHHbIX U NPOCTPAHCTBEHHbIX CEYEHMI.

11 TpeboBaHUA K N3roToBrNEeHN0, BO3BEAEHUIO
M 3Kcnnyatauum 6eTOHHbIX U Xene3o06eTOHHbIX
KOHCTPYKLUN

11.1 BeToH

11.1.1 MNog6op coctaBa GETOHHOW CMECU MPOM3BOASAT C LeNblo MOSyYeHust
6eToHa B KOHCTPYKLMSX,  OTBEYalOWEro  TEXHWYECKWM  MokasaTensim,
YCTaHOBMEHHLIM B pasfene 6 U NPUHATLIM B NPOeKTe.

3a ocHoBy npu nogbope cocTtaBa b6eToHa crefyeT NPYHUMaThL OrnpeaensoLLmiA
0N AaHHoro Buaa 6eToHa U Ha3HaYeHUst KOHCTPYKLMM nokasaTens GeToHa. Mpu
3TOM AOIDKHbI BbITh 06ecneyeHbl 1 Apyrvie YCTaHOBIEHHbIE NPOEKTOM MoKasaTenm
kavecTBa b6eToHa.

MpoekTpoBaHve u nopbop coctaBa OeToHHOW cMecu no Tpebyemon
npoyHocTn OeToHa crnegyeT npov3BoauTb, pykoBoacTBysick TOCT 27006, TOCT
26633.

Mpn nopbope cocTtaBa OETOHHOM cMecu [OMKHbI ObiTb  obGecneyeHb
Tpebyemble nokasatenm kadyectBa (yAo00OyKNafblBaeMoCTb, COXPaHSEMOCTb,
HepaccnavBaeMocTb, BO34YXOCOAepXaHue 1 Apyrvue nokasarenm).

CeoiicTBa nogobpaHHON GETOHHOM CMecuM [OikHbl  COOTBETCTBOBATb
TEXHOmNorM1 npomsBoAcTBa OETOHHbIX PaboT, BKIOYAlOLWEN CPOKM U yCroBus
TBEpAeHus GeToHa, Cnocolbl, PEXUMbl NMPUTOTOBIIEHWSI U TPaHCMOPTUPOBAaHUS
6eToHHOI cMecH 1 Apyrne ocobeHHOCTM TexHomormyeckoro npotecca (COCT 7473,
[OCT 10181).

Monbop coctaBa 6GETOHHOMW CMecw criedyeT MPOM3BOAUTL Ha OCHOBE
XapaKkTepUCTUK MaTeEPUaNoB, UCMOMb3YeMbIX A8 €€ NPUrOTOBNEHUS, BKITHOYAOLLMX
BSOKyLLWE, 3anonHuTenu, Bogy u adhdekTuBHble fobasku (MogmdmkaTopsl) (COCT

Mpy nopbope coctaBa GeTOHHOW cmecw criedyeT NPUMEHsTb MaTtepuansl C
y4eTOM  UX  SKOMOTMYECKOW  YWUCTOTbl  (OrpaHWdeHne no  CoAepXaHuio
PafMoHYKIMAOB, pafoHa, TOKCUYHOCTU U T.N.).

PacueT OCHOBHbIX nMapameTpoB cocTaBa GETOHHOW CMecu Npou3BOAST C
MOMOLLIO 3aBUCUMOCTEW, YCTaHOBIEHHbIX 9KCMEPUMEHTAIBHO.

Mopgbop coctaBa mbpobeToHa crnegyeT  MNPOU3BOAWTL  COFMMacHo
npvBeAEeHHbIM Bbile TPeGOBaHNUSM C y4ETOM BUAa U CBOWCTB apMUpyoLLmx prbp.

(N3meHeHHast pegakumsi, Uam. N 2).

11.1.2 Mpun npurotoBneHnn OeTOHHOW CMecu p[omkHa ObiTb obecneveHa
HeobxoAuMasi TOYHOCTb [03MPOBKW BXOASLLMX B GETOHHYO CMeCb MaTepuanos u
nocriegoBaTenbHOCTb KX 3arpyxenus (CI70.13330).

MepemewwvBaHne GETOHHOM CMecu criegyeT  BbIMOMHATH  Tak, 4YTOObI
obecneyntb paBHOMEPHOE pacnpeferieHMe KOMMOHEHTOB MO BCeMy 06bemy
cMecu. [pooomKUTENbHOCTE NEepPEMELLMBAHUS NPUHUMAOT B COOTBETCTBUM C
VHCTPYKLMAMU NPEANPUATUIA - U3roToButenen 6eToHo-cMecuTerNbHbIX YCTaHOBOK
(3aBOAOB) N YCTaHaBNMBAIOT OMbITHLIM MyTEM.

11.1.3 TpaHcnopTupoBaHWe GETOHHOW CMecu criedyeT OCYLUeCTBIATb
cnocobamm u cpeacTBamu, obecneymBaloLLyMW COXPaHHOCTb €e CBOWCTB W
UCKMIOYaloWMMMN  ee  paccrioeHne, a Takke 3arps3HeHue  NOCTOPOHHUMMU
MaTtepuanamu. [JonyckaeTcsi BOCCTaHOBIIEHVE OTAENbHbIX NoKasaTenen kadectsa
6ETOHHON CMecU Ha MecTe YKINaaKu 3a CYeT BBEAEHWUS XUMUYECKUX [06aBOK mim
MCMOSMb30BaHWS TEXHOMOTMYECKUX MPUEMOB MPU  YCroBuM obecneyeHns BCex
Opyrux Tpebyembix nokasartenen kayecTsa.

11.1.4 Yknagky v ynnotHeHue GeToHa criegyeT BbIMOSHATbL Takum obpasom,
4TOObI MOXHO BbINIO rapaHTUPOBaTb B KOHCTPYKLMSX AOCTATOMHYI0 OQHOPOAHOCTL
M nnotHocTb 6eToHa, oTBevaloWwmx TpeboBaHUAM, NPEAYCMOTPEHHbIM ANs
paccmartpuBaemont CTpouTenbHom KoHCTpykuumn (CI 70.13330).

MpumeHsiemble crnocobbl 1M pexwvMbl  JOPMOBaHUA [OMKHbI  obecneymBaTb
33[jaHHYI0 MIIOTHOCTb ¥ OAHOPOAHOCTL U YCTAHABMMBAIOTCH C Y4ETOM NokasaTernen
kayecTBa OETOHHOM CMecu, BuAa KOHCTPYKLMM W U3OENUs U KOHKPETHbIX
MNHXXEHEPHO-TE0NOrMYECKMUX 1 MPON3BOACTBEHHBIX YCMOBUA.

Mopsimok  GeToHVpoBaHWS  crnegyeT  ycTaHaBnMBaTb, MpeaycMaTtpuBas
pacriornoxeHve LWBOB GETOHMPOBaHWA C Y4eTOM TEXHOMNorvM BO3BEAEHWS
COOPYXEHWUSI N €ero KOHCTPYKTMBHbIX ocobeHHocTen. lMpu aToM pomkHa ObiTb
obecneyeHa HeobxogumMas MPOYHOCTb KOHTaKTa MoBepxHocTel GeToHa B LuBe
6EeTOHMPOBaHUs, @ Takke MPOYHOCTb KOHCTPYKLMM C Y4ETOM Hammuus LUBOB
6eToHNpOBaHWS.

Mpn yknagke ©GETOHHOM CMECUM NPU  MOHWKEHHbIX MOMOXUTENbHBIX 1
oTpULaTENbHBIX WU MOBBILLEHHBIX MOMOXUTENbHBIX Temnepatypax AOMmkHbI OblTb
npeaycMOTpeHbl  cheuuanbHble  MeporpusTus, obecneuvBatoume Tpebyemoe
kavecTBo HeToHa.
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11.1.5 TeepgeHve GeToHa cregyeT obecneumBaTb 6€3 MpUMEHEHWUsT UM C
NPUMEHEHUEM  YCKOPSIIOLLMX  TEXHOSOMMYECKMX  BO3OENCTBUA  (C MOMOLLBLO
TENMOBNAXHOCTHON 06paBGOTKN NPU HOPMarbHOM WUI NOBLILLEHHOM AABMEHUN).

B 6GetoHe B npouecce TBEpAEHUs crieqyeT noaaepivBaTh pacyeTHbIn
TemnepaTypHO-BIaXHOCTHbIN pexum. Mpu HeobxoanMOoCTU A4S co3aaHus YCIOBUN,
obecneymBaloLyX HapacTaHWe MPOYHOCTU OGEeToHa U CHWKEHWE YCaf0YHbIX
SIBMEHWA, CrefyeT MPUMEHSTb ChneuuanbHble  3aWwpTHble  MeponpusTus. B
TEXHOINOrMYeckoM npolecce TennoBoi 06paboTkM um3genuin  JomkHbl  BbITb
NPUHATBI  Mepbl MO  CHWKEHWIO TeMnepaTypHblX nepenafoB W B3aWMHbIX
nepemMeLLeHuiA Mexay onanybo4vHoi dopmoli 1 6eToHOM.

B MaccuBHbIX MOHOIMMTHBIX KOHCTPYKUMSIX crefyeT npegycMmatpuBaTb
MEPOMNPUSITUST MO YMEHBLUEHWIO BIUSHUSI  TEMMNepaTypHO-BIaXHOCTHBIX  Monei
HanpspKeHU, CBSI3aHHbIX C 3K30Tepmuen MNpu TBepaeHun GeToHa, Ha paboty
KOHCTPYKLMA.

11.2 ApmaTypa

11.2.1 ApmaTypa, ucnonb3yemass Ans apMUMpPOBaHWsi KOHCTPYKLWRA, A0MmkHa
COOTBETCTBOBaTb MNPOEKTY W TpebGoBaHWSM COOTBETCTBYHOLMX CTaHAAPTOB.
ApMaTypa [OfKHa WMEeTb MapKMpOBKY W COOTBETCTBYOLUWME cepTudmkaTbl,
YAOCTOBEPSIOLLME €€ Ka4eCTBO.

YcrnoBus XxpaHeHust apmaTtypbl U ee NepeBO3KM [AOSDKHbl - MCKMoYaTb
3arpsi3HeHNe, KOPPO3WOHHbIE MOPaXEHWUS, MEeXaHWYeCcKMEe MOBPEXOAEHUS UK
nnacTuyeckve gedopmauum, yxyaLatollee cuenneHme ¢ 6eToHoMm.

11.2.2 YcTtaHoBKY Bsi3aHOM apmatypbl B onanyboyHble ¢opmbl crnepayeT
npov3BoaMTb B COOTBETCTBMM C npoekToM. [lpy 3ToM pomkHa 6GbiTh
npegycMoTpeHa HagexHas dwKcauusi MOMOXEHUs apMmaTypHbiX CTepXHEn ¢
NMOMOLLBIO  CneumnanbHbIX — MeponpusiTuiA,  obecrneyvBarolias  HEBO3MOXHOCTb
CMeLLEeHVst apMaTypbl B MpoLiecce ee YyCTaHOBKU U HETOHMPOBaHNS KOHCTPYKLUK.

11.2.3 OTKNOHEHUs1 OT NPOEKTHOrO MOMOXEHUs1 apMaTypbl Npy ee YyCTaHOBKE He
[OIMKHbBI MPEeBbILLAaTb AOMYCTUMbIX 3HaYeHUI, ycTaHoBneHHbIX CI 70.13330.

11.24 CeapHble apmaTypHble usgenus (CeTKW, Kkapkacbl) criegyet
M3roTaBnMBaTb C MOMOLLBIO KOHTAKTHO-TOYEYHON CBapKW WM UHbIMK criocobamum,
obecneymBalowyMn  Tpebyemylo NPOYHOCTb CBAapHOrO COEAVHEHWS WU He
[OMYCKALWMMN  CHWKEHUSI MPOYHOCTM COELMUHSIEMbIX apMaTypHbIX 3EMEHTOB
(COCT 14098, FOCT 10922).

YCTaHOBKY CBapHbIX apMaTypHbIX usgenuii B onanybouHblie dopmbl cregyeT
npousBoAWTb B COOTBETCTBMM C npoekTom. [lpu 3TOM pomkHa ObiTb
npegycMoTpeHa HafexHas uKcauus MONOXEHWst apMaTypHbIX UW3gervin ¢
NMOMOLLBID  CheuuarnbHbIX — MeponpusaTuii, obecnevnBalolLyXx HEBO3MOXHOCTb
CMeLLEeHNs apMaTypHbIX U3AENWiA B NpoLiecce YCTaHOBKU 1 6ETOHMpOBaHMS.

OTKIIOHEHUS OT MPOEKTHOrO MOMOXEHUS apMaTypHbIX W3AEnuiA npu  ux
YCTaHOBKE He [AOIDKHbI MPEBbILATh AOMYCTUMBIX 3HAYeHWI, ycTaHoBMEHHbIX CI1
70.13330.

11.2.5 3arnb apmaTypHbiXx CTepxHen crnedyeT OCYLECTBMATb C MOMOLLBIO
cneuuarnbHbIX ONpaBokK, obecnevnBaloLLMX HeobXoAuMble 3HauveHust paguyca
KPVBU3HbI.

11.2.6 CBapHble CTbIKM apMaTypbl BbIMOSHAKOT C MOMOLLBIO KOHTaKTHON, 4yroBOW
WM BaHHON cBapku. [MpumeHsiembli cnocob cBapkv AorkeH obecneuvBaTb
HeobXoAMMYI0 MPOYHOCTb CBAPHOTO COEAMHEHUS, a Takke MPOYHOCTb W
nedopMaTUBHOCTb MPUMbIKAIOLLMX K CBAPHOMY COEAMHEHMIO YHaCTKOB apMaTypHbIX
CTEPXHEN.

11.2.7 MexaHuyeckne coefvHeHusi (CTbIkM) apMaTypbl criedyeT BbIMOMHSATH C
MOMOLLBI  OMNPECCOBaHHbIX W pPe3b6oBbIX MydT. [MPOYHOCTL MEexaHU4ecKoro
COoefIMHEHUs1 PacTsIHYTOW 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 NPOEKTE KOHTPOIrMpyemble 3Ha4eHust
npeaBapuTENbHOrO HanpshkeHUs B Npeaenax AonyckaemblX 3Ha4YEHWA OTKIOHEHWIA,
YCTaHOBMEHHbIX HOPMATUBHLIMW [OKYMEHTaMM U cneuuanbHbIM1 TpeboBaHnsMU.

Mpu oTnycke HaTsHKeHWA apmaTypbl criedyeT obecneyvBaTth NMaBHyo nepefavy
npeaBapuTENbHOrO HaNpsiXeHWst Ha GETOH.

11.2.9 W3roToBneHMe © KOHCTPYMPOBAHWE MEXaHUYECKUX COeAVHEHWN
apmatypbl, @ Takxe KOHCTPYMpOBaHWE W MNPOEKTUPOBaHME erne306eTOHHbIX
KOHCTPYKLWA C MEXaHWYEeCKUMU COeAMHEHUSMI apMaTypbl CriefyeT BbiNOHATL B
COOTBETCTBUN C YKa3aHWSIMN Npunoxerns M.

(BBeaeH pononHutensHo, Mam. N 3).

11.3 Onany6ka
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11.3.1 Onanybka (onanybouyHble ¢OpMbl) OOMKHA BbINOMHATL CriedyoLye
OCHOBHble  byHKUMW: npuaaTb OeTOHy NPOeKTHYI0  opMy  KOHCTPYKLWK,
obecneuntb Tpebyembll BWA BHELLHEA MOBEPXHOCTM GeToHa, noadepxvBaTb
KOHCTPYKLUMIO TMoka oHa He HabepeT pacnanyGoyHyld MPOYHOCTb U, MpuU
HEoBX0AUMOCTU, CIYUTb YNOPOM MpY HATSHKEHUN apMaTypbl.

Mpn M3roTOBMNEHWUM KOHCTPYKLMIA MPUMEHSIIOT MHBEHTAPHYIO U creuuarnbHyto,

nepecTaBHyl0 M nepeaBwxHylo onanybky (FOCT 52085, TOCT 520861, TOCT
25781).

1) BeposTHo owmbGka opurvHana. CrnegyeT uutate: TOCT P 52085, TOCT P
52086. - MpumeydaHune nsrotoButens 6asbl AaHHbIX.

OnanybKy 1 ee KpenneHus criefyeT NpOeKTUpOBaTb W M3rOTaBMMBATbL TaKUM
06pa3om, YTOObI OHM MOIMM BOCMPUHSTL HarpyskW, BO3HMKalOWWMe B npouecce
npov3soacTBa paboT, NO3BOMSNN KOHCTPYKLUSIM cBOBOAHO AechopMmupoBaThes U
obecneynBanm cobniogeHne JONycKoB B Npeaernax, YCTaHOBMEHHbIX Ans AaHHOW
KOHCTPYKLIAW NI COOPYXEHUS.

Onanybka W KpenneHusi OOMMKHbI COOTBETCTBOBATb MPUHSATHEIM crnocobam
yKnagku W YynNnoTHeHUss GETOHHOW CMecW, YCMoBWSIM  MPEABapUTENbLHOTO
HanpspkeHus, TBepaeHns 6eToHa u TennoBol 06paboTKu.

CbemHyto onany6Ky crieayeT NPpoeKTUpoBaTh U U3roTaBfMBaTh Takum o6pa3oMm,
4yT0bbI BbINa obecneveHa pacnanybka KOHCTPYKL MM 6e3 noBpexaeHns 6eToHa.

Pacnanybky KOHCTpyKUun cregyeT npousBOAUTbL nocrie Habopa 6GeToHoMm
pacnanybo4HO NPOYHOCTK.

HecbemHyto onanybky criegyer npoekTMpoBaTb Kak COCTaBHYIO 4acTb
KOHCTPYKLWW.

11.4 BeTOHHbIE U XXene306eTOHHble KOHCTPYKLMU

11.4.1 N3roToBneHne BETOHHbLIX U >ene30beTOHHbIX KOHCTPYKLWIA BKMoYaeT
onanyboyHble, apMaTypHble U GETOHHbIE paboTbl, MPOBOAUMbIE B COOTBETCTBUN C
ykasaHuamun 11.1, 11.2 1 11.3.

[oTOBble KOHCTPYKUWMW [OMKHbI OTBevaTb TpeboBaHusimM npoekta u [OCT
13015. OTKMOHEHUs1 TeOMETPUYECKUX pPa3MepoB [AOMKHbI  yKnaablBaTbCs B
npegenax AonycKoB, YCTAHOBIEHHbIX A5 AAHHON KOHCTPYKLUM.

1142 B OETOHHbIX W Xene300eTOHHbIX KOHCTPYKUMSIX K Hayany ux
aKcnnyartauum dakTuieckas NpoYHOCTb 6eToHa AormkHa ObiTh He Hke Tpebyemoi
npoyYHocTH 6eToHa, yCTaHOBNEHHON B MPOEKTE.

B cOoOpHbIX GETOHHbIX M Xene3obeTOHHbIX KOHCTPYKUUAX AoimkHa ObiTb
obecneyeHa ycTaHOBMIEHHAsA NMPOEKTOM OTMYCKHasi MPOYHOCTb GeTOoHa (MPOYHOCTL
6eToHa npu OTMpaBKe KOHCTPYKUMWM noTpebutento), a Ans npefHanpsiKeHHbIX
KOHCTPYKLWI - yCTaHOBIEHHasi NPOEKTOM NepeaaTovHasi NPOYHOCTh (MPOYHOCTH
6eToHa Npu OTNyCKe HaTsKeHUst apMaTypbl).

B MOHOMMTHBIX KOHCTPYKUMSIX AorpkHa ObiTb obecneyeHa pacnanyboyHas
npo4yHocTb 6eToHa B YCTAHOBMEHHOM MPOEKTOM BO3pacTe (Mpu CHATUM Hecyluen
onany6ku).

11.4.3 MNoabeM KOHCTPYKLUIA criefyeT OCYLLECTBNATb C MOMOLLLIO creumanbHbIX
YCTPOWCTB (MOHTaXHbIX MeTenb W ApYrvX NpucnocobrneHuit), nNpeaycMoTpPeHHbIX
npoektom. [lpn aToM pJomkHbl  6bITb  OBecneyeHbl ycnoBus  nogbema,
UCKMIoYaloWme — paspylleHue,  MOoTepl  YCTOWYMBOCTM,  OMPOKWAbIBaHME,
packayvBaH1e 1 BpaLLeHNe KOHCTPYKL K.

11.4.4 YcnoBus TPaHCMOPTUPOBKW, CKMaAMPOBaHUA N XPaHEHWUS KOHCTPYKLWIA
[OSDKHBI OTBEYaTb YKasaHuaM, npuBedeHHbIM B npoekTe. Mpy 3TomM AorkHa 6bITb
obecneyeHa COXPaHHOCTb KOHCTPYKLMW, MOBEPXHOCTe 6eToHa, BbINYyCKOB
apmaTypbl U MOHTaXHbIX NETESb OT NOBPEXEHNA.

11.4.5 Bo3BeaeHvne 34aHUA U COOPYXXEHWU U3 COOPHBIX 3MEMEHTOB crieayet
npou3BoAMTb B COOTBETCTBMM C MPOEKTOM npousBodcTBa paboT, B KOTOPOM
OOIKHbl BbITh NMPEeAYCMOTPEHbI NMOCNeA0BaTENbHOCTb YCTAHOBKN KOHCTPYKLUMA W
MeponpusTus, obecneymBatope Tpebyemyio TOYHOCTb YCTaHOBKM,
NPOCTPAHCTBEHHYID ~ HEM3MEHSIEeMOCTb  KOHCTPYKUM B npouecce WX
YKPYMHATENbHON COOPKM U YCTAHOBKM B MPOEKTHOE MOSIOXEHMe, YCTOMYMBOCTb
KOHCTPYKUWIA M YacTeil 34aHUS UMM COOPYXEHWs B rMpolLiecce BO3BeAeHUs,
6e3onacHble ycroBusi Tpyaa.

Mpn BO3BEAEHUM 3[AHUA U COOPYXKEHWIA M3 MOHONMTHOro GeToHa criegyet
npegycMaTpuBaTh MocriefoBaTerlbHOCTW B6EeTOHUPOBaHUS KOHCTPYKLIWIA, CHATUSE U
nepecTaHoBKu onanybku, obecrneyvBalolLme MPOYHOCTb, TPELWHOCTOMKOCTb W
XEeCTKOCTb KOHCTPYKLUMA B mnpouecce Bo3BedeHus. Kpome atoro crepyet
npeaycMaTpuBaTb MeponpusTUs (KOHCTPYKTVMBHbIE M TEXHOMorndeckue, a npu
HeoBGXOAMMOCTM - BbIMOMHEHWE pacyeTa), orpaHuuMBaloLme obpasoBaHue Wu
pasBUTUE TEXHOMOMMYECKUX TPELLMH.

OTKIOHEHNS KOHCTPYKLWA OT NPOEKTHOrO MOSOXEHWSI HE AOIDKHbI NPeBblLLaTh
OOMYCTUMBIX 3HAYEHUN, YCTAHOBMEHHbIX A COOTBETCTBYIOLMX KOHCTPYKLMIA
(konoHH, 6arnok, NuT) 3aaHuin n coopyeHun (CI 70.13330).
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11.4.6 KoHCTpykuun cregyeT copgepxaTb TakMm o6pa3oM, 4TOObl OHU
BbIMOMHSAMM CBOE HasHauyeHve, NpeaycMOTPEHHoe B MNpoekTe, 3a BeCb
YCTaHOBMEHHBIN CPOK CryxObl 3A4aHWst unu coopyxeHust. Heobxoanmo cobnoaatb
pexuM 3KcnnyaTauum GETOHHbIX U kKere306eTOHHbIX KOHCTPYKLUUA 3OaHuid 1
COOPYXXEHWUI, WCKIoYaroLLpiA CHWKEHVE nx HecyLien crnocoBHocTy,
9KCMnyaTauMoHHOW  MPUrOAHOCTM W [ONMTOBEYHOCTW  BCNEACTBUE  TPYyDObIX
HapyLLEeHW A HOPMUPYEeMbIX YCIOBWIA 3KCNMyaTauun (neperpyska KOHCTPYKLUMA,
HecobrofjleHne CpOKOB MNPOBEEHWst MIaHOBO-NpeaynpeanTenbHbIX PEMOHTOB,
NoBbILLEHWE arpeccuMBHOCTM cpedbl M T.n.). Ecnn B npouecce akcnnyatauum
oBHapyxeHbl NOBPEXOEHUs KOHCTPYKLWUIA, KOTOpble MOTYT Bbl3BaTb CHUXEHUE ee
6e30nacHOCTU 1 NPenATCTBOBAaTL ee HopMasribHOMY (DYHKLIVMOHMPOBaHUWIO, cneayeT
BbINOMHUTL MEPONPUATUS, NPeayCMOTPEHHbIE B pa3aene 12.

11.5 KoHTponb kavyecTBa

11.5.1 KoHTponb kavyecTBa KOHCTPYKLUA AOIDKEH yCTaHaBMMBaTb COOTBETCTBUE
TEXHUYECKUX  MoKa3aTenei  KOHCTPYKLWUA  (reOMeTpuyecknx  pa3mepos,
NPOYHOCTHbIX Noka3aTternen 6eToHa 1 apmaTypbl, MPOYHOCTU, TPELLWMHOCTOMKOCTA 1
0edopMaTMBHOCTA  KOHCTPYKLMM)  MPU  UX  W3TOTOBMEHWW, BO3BEAEHWM W
aKCNMyaTauun, a Takke napameTpoB TEXHONOTMYECKUX PEXVIMOB MPOW3BOACTBA

riokasarensam, yKasaHHbIM B MPOeKTe, HOPMaTMBHbLIX OoKymeHTax (CI 48.13301),
[OCT 13015).

1) BepositHo owwubka opurvHana. Cregyet wuuratb: CM48.13330. -
MpumeyaHne narotoBuUTerns 6asbl AaHHBIX.

CnocoBbl KOHTPOMNsA KayecTBa (MpaBuiia KOHTPOSs, MEeToAbl UCMbITaHui)
pernameHTUpyloTCs  COOTBETCTBYIOUMMU  CTaHAApTaMum UM TEXHUYECKUMM
ycriosusmMM.

11.5.2 [Ona obecneyeHnss TpeGoBaHUiA, NpeabsBrAsSEMbIX K OGETOHHbIM U
Xene3oBbeToHHbIM KOHCTPYKUUAM, cregyeT MpOM3BOAUTL KOHTPOSb KavecTBa
npoayKuMW, BKMoYalowmii B cebs BXOAHOW, ONepauuvoHHbIA, NPUEMOYHBIA 1
KCMnyaTaLOHHbIA KOHTPOrb.

11.5.3 KoHTpornb npoyHocTM 6eToHa cregyeT NpoBOAWTH MO pe3yrnbTaTam
ucnbITaHUst NGO cneumanbHO USFOTOBIIEHHLIX UM OTOGPaHHBIX U3 KOHCTPYKLUK
KOHTPOSbHbIX obpa3yoB no[OCT 10180, IOCT 28570 mmbo metogamm
HepaspyLuatoLero koHTponst no FOCT 17624, TOCT 22690.

[Ana MOHOMUTHBIX KOHCTPYKUWM criegyeT MpOBOAUTL CMMOWHOW KOHTPOMb
npoYHoCTN BETOHa HepaspyLLaLLyMKM MeTodaMu, ¢ 06a3aTeNbHbIM NOCTPOEHNEM
rpagyvpoBOYHbIX 3aBUCUMMOCTER. B MckmounTenbHbIX criyyasix (npy oTCyTCTBUM
[0CTyNa K KOHCTPYKLMSIM) [0MyCcKaeTCs NpoBeAeHne KOHTPOMs NpoYHocTu 6eToHa
MOHOMNMUTHBIX KOHCTPYKLIWIA MO KOHTPOSbHLIM 06pasLiam, U3roTOBMEHHbIM Ha MecTe
yKnagkn GETOHHOW CMECU M TBEPAEBLUMM B YCNOBUSIX, MAEHTUYHBLIX TBEPOEHUIO
6eToHa B KOHCTPYKLUAX.

OueHky npoyHocTv 6eToHa cregyeT NPOBOAMTL CTATUCTUHECKUMU METOoAaMU
no FOCT 18105 ¢ yyeToM chakTU4ECKO OAHOPOAHOCTH BeToHa No NpoYHocTw. Mpn
KOHTpOMe npoYHOCTM ©OeToHa Hepaspywawowymy MeTogaMu  OAHOPOAHOCTb
npoyHocT GeToHa OnpeaensT € y4eTOM  MOrPELUHOCTU  MPUMEHSIEMbIX
HepaspyLLaLLWX METOAOB ONpeAerneHns NPoYHOCTM GeToHa.

MpumeHeHne HecTaTM4ECKUX METOAOB  KOHTPONs  NpovHocTn  BeToHa
[OMyCKaeTcs AN €AMHUYHBIX  KOHCTPYKUMIA WM B HadanbHbll - nepuog
Nnpou3BOACTBA, MMM MPU MPUMEHEHUN HEPa3pyLLAOWLMX METOAOB OnpeaeneHust
NpoYyHoCcTN 6GeToHa C MCMOMb30BaHWEM YHUBEpCalrlbHbIX 3aBUCMMOCTEN C WX
NpvBS3KON K BETOHY KOHTpOnMpyemoi napTum 6e3 noCcTPOeHWUs rpagyMpOBOYHBLIX
3aBMCUMOCTEN, a Takxe, B UCKIIOUUTESbHBLIX Cry4asx, Npy KOHTPOSE MPOYHOCTU
6eTOHa MOHOIMTHBIX KOHCTPYKLWIA MO KOHTPOmNbHBLIM 06pa3sLam, U3roTOBNEHHLIM Ha
cTpouTenbHon nnowaake no FOCT 18105.

11.5.4 KOHTpOnb MOPO30CTOMKOCTW, BOAOHEMNPOHULAEMOCTU W NIIOTHOCTU
6eTtoHa cnegyet npoussoauTb no FOCT 10060; MOCT 12730-5; TOCT 12730.1;
FOCT 27005.

(N3meHeHHast pepakumsi, Mam. N 2).
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11.5.5 KoHTporb nokasatenen kadecTBa apmaTtypbl (BXOLHOW KOHTPOb)
crnepyeT NPOU3BOAMUTL B COOTBETCTBUM C TPeOOBaHUSIMM CTaHAaApPTOB Ha apMaTypy
1 HOPM 0CPOPMITIEHUSI aKTOB OLIEHKW KayeCTBa xene3obeTOHHbIX U3Aenui.

KoHTporb kavecTBa CBapo4HbiX paboT npousBoasT cornacHo CM 70.13330,
[OCT 10922, OCT 23858.

KoHTporb Ka4yecTBa MexaHU4eCKUX COeAMHEHWI apMaTypbl NPOBOAST COrMacHo
CI70.13330 n ykaszaHuam 11.5.5.1-11.5.5.6.

(N3meHeHHas pepakuus, U3m. N 3).

11.56.5.1 TMpu npousBoacTBe paboT C MEXaHW4YecKUMM COeaUHEHUAMU
apmMaTypbl He06X0AMMO NPOBOAUTL CrieyHoLLye BUAbI KOHTPONS:

- BXOAHOW KOHTPOSb COEAUHUTESbHBIX MyddT 1 060pyA0BaHNS;

- TEKYLLMIA KOHTPOIb B NPOLiecCe NPOM3BOACTBA COEAUHEHWIA (ONepaLMoHHbIN 1
NPUEMOYHbIN);

- CepTMAdMKaLMOHHBIN KOHTPOTb.

11.5.5.2 Kaxxgas mydra n koHTpramka AOrkHbl MMETb 3aBOACKYI0 MapKUPOBKY,
B KOTOpon B obsizaTensHOM nopsigke  [OMkHbl  ObiTb  yKasaHbl:  Tun
COeAuHUTENbHOrO  afneMeHTa  (06o3HayYeHWe WM CoKpalleHue), AuameTp
COeAMHSIEMbIX CTEPXHEN 1 HOMEpP NapTUM NN 3HaK NPeAnpPUSATUS-NPON3BOAUTENS.

YkasaHHyl0 MapKMpPOBKY HAHOCAT Ha KaXayl COeAMHUTENbHY0 MydTy
cnocobamu, obecrneqnBaoLyIMM ee COXPaHHOCTb 40 MOMEHTa ee UCMOoNb30BaHus,
[OMyCKaeTCs HaHOCUTb MapKUPOBKY HECMbIBAEMOWN KPaCKOW, 3MEKTPOMArHUTHbLIM
YAAPHO-TOYEYHbIM METOAOM, HEMpepbIBHLIM MPOYepYVBaHNEM TBEPAOCMNIaBHON
Mrmon nm apyrmmmn cnocobamu B cootsetctaum ¢ FTOCT 7566.

11.5.5.3 [na KOHTPONS 3aTsHKKM MEXaHUYECKMX COEAWMHEHW Heobxoaumo
vcnonb3oBaTb AuHamomeTtpudeckme krnoun no FOCT 33530, koTopble AOSDKHbI
NPOXOAUTL  eXeroAHyto KanubpoBky. Ycunue 3aTsaxkum MydT W KOHTpraek
pe3bboBbIX COeAMHEHUA MPOBEPSIIOT KOHTPOMNbHOM 3aTshkkon He MeHee 10%
CoefMHEHUIN KOHTpOIMpyeMoli NnapTuu. MNapTus COEAUHEHWI He [OMKHa NpeBbILLaTh
500 .

[nuHa Kknoya, NPUMEHAEMOro ANs  3aTSMKM  MeXaHU4eCKUX COEAUHEHWN,
[orkHa ObITb, M, He MeHee:

- 0,3 - ans apmatypel AnameTpom 12-18 mm;

- 0,5 - ona apmatypbl Aametpom 20-28 mm;

- 0,7 - ans apmatypbl AvameTpom 32-40 Mm.

3HaveHve 3aTsxKN pe3bboBbIX COeANHEHWUIN AOIMKHO ObiTh HE MEHee 3Ha4YeHui
no Tabnvue 11.1.

Tabrmua 11.1

HavmeHoBaHune MokazaTenb 3Ha4YeHus
3HaA4YeHnA

Onamvetp 12 ||14 (|16 ||18 ||20 |[22 (|25 |28 |32 |36 |40
apmaTypHoro
CTEPXHS, MM

MuHUManbHbIA 30 [|65 ||95 || 120 |[145 || 175 || 200 [[215 || 240 || 265 || 280
MOMEHT
3aTsHkkn, H'm

11.5.5.4 YanuHeHne mMydtbl ONnpeccoBaHHOrO COEAMHEHUSI MOCTe ONPEeCcCOBKU
[OOIDKHO  COOTBETCTBOBaTb  TpeboBaHUAM  HOPMAaTMBHBbIX  [OKYMEHTOB  Ha
coeavHeHus. MNpu OTCYTCTBUM AaHHOrO TpeGOoBaHWUSA 3HayeHue KOHTPOrmMpyemoro
YANVHEHWS! JOMKHO COCTaBIsATb He MeHee 8% nepBoHaYanbHOM ANMHbI MydTbI.

11.5.5.5 [Ana 3awmtbl pe3bbbl MydT U CTepxHe OT aTMOoCepHbIX 0CaKoB,
3arpsi3HeHnss GETOHOM U MEeXaHWYECKMX MOBPEXOEHUA HEeOBXOOAWMO MNPUMEHATH
cneuvanbHble 3alWyTHble 3armylkyM W MracTMaccoBble Wnu  MeTannMyeckve
Konnayku. Konnaykn HageBatoT Ha TOpeL, CTEPXHA cpasy nocrne Hapeskun pe3bbbl.
3arnywkn u3 MydT yaansloT HenocpeACTBEHHO Nepen BKPYYVMBaHMEM B HUX
apMaTypHbIX CTepXHel. YKasaHHble 3alWyTHble CcpeacTBa MPUMEHSIOT  Ha
NoAroTOBNEHHON apmaType, TPaHCMOpPTMPYEMON 1 NoJaBaemMoi Ha CTPOUTESbHYIO
nnoLaaKy, a Takxke Ha Bbinyckax apMaTypbl.

11.56.5.6 K nogrotoBke KOHLOB apmaTypbl M €e CTbIKOBaHWIO C MOMOLLbIO
MexaHW4eCKNX COedMHEHWI O0MycKaeTCs TOMbKO aTTeCTOBaHHbIA Ha 3TU BUAbI
paboT nepcoHar.

11.5.5.1-11.5.5.6 (BBeaeHbl gononHutensHo, Uam. N 3).

11.5.6 OueHKky npurogHOCTM COOPHBIX KOHCTPYKUMIA MO  MPOYHOCTH,
TPELUMHOCTOMKOCTM U AedopMaTUBHOCTU  (3KCMSyaTauMOHHOW  NPUrogHOCTM)
crnepyeT npou3BoauTb cornacHo FOCT 8829 nytem npoBHOrO HarpyxeHus
KOHCTPYKLIMWN KOHTPOSIbHOW Harpy3ko wnuM nyTeM BbIGOPOYHOrO UCMbITaHUs
HarpyxeHVem [0 paspyLlleHust oTAeNbHbIX COOPHbIX U3AEnuiA, B3STbIX U3 MapTum
OHOTUMHBIX KOHCTPYKUMA. OLIEHKY NPUrOAHOCTU KOHCTPYKLMM MOXHO Takxe
npou3BOAUTL Ha OCHOBE pe3ynbTaToB  KOHTPOMS  KOMMMeKca eAMHUYHBLIX
nokasarenen (Ans COOPHbIX U MOHOMUTHBIX KOHCTPYKLIMIA), XapaKTepu3yHLLmX
NpoYHOCTb GETOHA, TOMLLWHY 3aLLMTHOTO CII0S, FEOMETPUYECKME Pa3Mepbl CEYEHWIA
N KOHCTPYKLMIA, pacnoniokeHne apmaTypbl U MPOYHOCTb CBapHbIX COEAMHEHWN,
AvameTp U MexaHu4yeckue CBOWCTBa apMaTypbl, OCHOBHbIE pa3Mepbl apMaTypHbIX
V3AEnUiA 1 BENUUUHY HaTSDKEHWS apMaTypebl, MoflydaeMbiX B MpoLecce BXOLHOrO,
ornepaLoHHOTO Y MPUEMOYHOTO KOHTPOTS.
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11.5.7 Tpuemky OG€ETOHHbIX U >Xene306ETOHHbIX KOHCTPYKUWIA Mocne ux
BO3BEAEHUS1 CreayeT OCYLIECTBMATb MyTeM YCTaHOBMEHWS COOTBETCTBUS
BbINOSHEHHOW KOHCTPYKLMKM npoekTy (CI 70.13330).

Mpriemky CBOPHBIX GETOHHBLIX W Kene3oOEeTOHHbIX W3AENUIA U KOHCTPYKLMIA
cnepyeT ocywecTBnsTb no CIM130.13330 u TOCT 13015.

12 TpeboBaHUA K BOCCTAaHOBNEHUIO U
YCUIEHUIO Xene306eTOHHbIX KOHCTPYKLUN

12.1 O6wWme nonoxeHus

BoccTaHOBNEHWE U YCWUNEHWE KENe300ETOHHbIX KOHCTPYKLMA — criefyet
NpOM3BOAMTL Ha OCHOBE PE3YNETaTOB WX HAaTYpHOro 0GCriefoBaHwsi, MOBEPOYHOTO
pacyeTa, pacyeTa 1 KOHCTPYMPOBAHUS YCUIMBAEMbIX KOHCTPYKLIWIA.

12.2 HatypHble 06cnenoBaHnsa KOHCTPYKLMA

[MyTeM HaTypHbIX OGCrefoBaHWii B 3aBMCUMOCTM OT KOHKPETHOW 3ajauun
[OIDKHBI ObITh YCTAHOBMEHBI: COCTOSIHNE KOHCTPYKLIMW, reOMeTpUYeckune pasmepbl
KOHCTPYKLUIA, apMUpoBaHWe KOHCTPYKLMIA, MPOYHOCTb 6eToHa, BMA W Knmacc
apmartypbl 1 ee CoCTosiHUE, NPOrMbbl KOHCTPYKLWI, LUMPUHA PACKPbLITUS TPELLWH, UX
ONMHA 1 pacrnorioxeHue, pasmepbl W xapakTep [AedeKTOB W MOBPeXOeHWN,
Harpysku, cTaTuyeckas cxema KOHCTPYKLIWIA.

12.3 NoBepoyHble pacyeTbl KOHCTPYKLUN

12.3.1 TloBepoyHble pacyeTbl CYLIECTBYIOLMX KOHCTPYKUWMA  criedyeT
npou3BOAWTb MPU  M3MEHEHUM [EWCTBYIOLMX Ha HUX Harpysok, YCroBwii
aKcnnyatauum 1 06 beMHO-NIAHMPOBOYHBIX PELIEHW, a Takke Mpu oBGHapyXeHun
cepbe3HbiX AedeKTOB M MOBPEXOEHUN B KOHCTPYKLIMAX.

Ha ocHoBe noBepoYHbIX pac4eToB ycTaHaBMMBAOT NPUrOAHOCTb KOHCTPYKLMIA
K akcnnyarauum, HeobXxoanMoCTb nX ycuneHus, HeobxoAMMOCTb

3KCI'IJ'IyaTaLlI/10HHOI7I Hany3Kl/Il:l M NONHYK0 HENPUroAHOCTb KOHCprKLWIVI.

1) TekcT AOKyMEHTa COOTBETCTBYET opuruHary. - [pymeyaHue M3roToBuTess
6a3bl AaHHbIX.

12.3.2 MNoBepoyHble pacyeTbl HEO6XOANMO NPOM3BOANUTEL HA OCHOBE MPOEKTHBIX
MaTepuaroB, [aHHbIX MO W3TOTOBMEHWIO W BO3BEOEHWMID KOHCTPYKLMIA, a Takxe
pesynbTaToB HaTypHbIX 06 CNeaoBaHNA.

PacueTHble cxembl npu MpoBedeHUM MOBEPOYHbIX pacyeToB criedyeT
NpUHMMaTbL C Y4E€TOM YCTaHOBMEHHbIX (haKTUHECKUX reoMeTpUYECKUX pas3mMepos,
PaKTUYECKOTO COEAMHEHUS] W  B3aMMOAENCTBUS KOHCTPYKLUMA U 3MEMEHTOB
KOHCTPYKLWI, BbISIBNIEHHBLIX OTKITOHEHWIA NPY MOHTaMXe.

12.3.3 MNoBepoyHble pacyeTbl creqyeT NPou3BOAUTL MO HECYLLEl CnocobHoCTH,
nedopMaLmsm 1 TPELWMHOCTOMKOCTH. [lonyckaeTcs He NPOu3BOAWTL NMOBEPOYHbIE
pacuyeTbl MO 3KCMnyaTaLMOHHON MPUrOAHOCTM, €CNM MEepeMeLLeHNst U LLMpUHa
packpbITUS  TPeWWH B CYLUECTBYIOLMX KOHCTPYKUMSIX NpU  MakCUmarbHbIX
aKTUYECKMX Harpyskax He MpeBOCXOAAT AOMYCTUMbIX 3HAYEeHU, a ycunmsa B
CeYeHUsIX ANIEMEHTOB OT BO3MOXHbIX HArpy3oK He NPEeBbILLAIT 3HAYEHU YCUnuin ot
PaKTUYECKN OENCTBYIOLLMX HArpy3oK.

12.3.4 PacueTHble 3Ha4YeHVss xapakTepucTuk GeToHa MpuHMMaloT no Tabnuue
6.8 B 3aBMCUMOCTU OT kracca 6eToHa, ykasaHHOrO B MPOEKTEe, WIM YCIIOBHOIO
knacca 6eToHa, OMNpPeaensieMoro C MOMOLLbI MEePEBOAHbIX KOAMLNEHTOB,
obecneymBaloLyX IKBUBAMNEHTHYID MPOYHOCTb MO (haKTUYECKON cpeaHew
npoyHocTM GeToHa, Momny4YeHHoW MO  UCMbITaHWsM  ©GeToHa  meTodamu
HepaspyLUatloLLEero KOHTPOMsSt UMM MO UCMbITaHUSIM OTOOPaHHbIX M3 KOHCTPYKLUM
obpasuos.

12.3.5 PacyeTHble 3HaYeHVst XapakTepPUCTVK apMaTypbl MPUHUMAIOT Mo Tabnvue
6.8 B 3aBMCMMOCTM OT Kflacca apmatypbl, yKa3aHHOrO B MPOEKTE, Unn YCIOBHOTO
Knacca apmatypbl, ONpefensemMoro C MoMoLLbo NepeBOAHbIX KoadduLmneHToB,
obecneymBaloLyX IKBMBANEHTHYIO MPOYHOCTb MO  (PAKTUHECKUM  3HAYeHWUsM
cpefHeil NPOYHOCTU apmaTypbl, MOMy4YEHHON MO AaHHLIM UCMbITaHWA 06pasLoB
apmartypbl, 0ToBpaHHbIX M3 0bcrneayeMblX KOHCTPYKLIWIA.

Mpn OTCYTCTBUM NPOEKTHbIX AaHHbIX W HEBO3MOXHOCTW OTOGOpa 0b6pasuoB
[onyckaeTcsi knacc apmaTypbl yCTaHaBnuBaTb MO BuAy npodmns apmaTypbl, a
pacyeTHble COMNpOTUBNEHUS NPUHUMATL Ha 20% HUxe COOTBETCTBYHOLLMX 3HAYEHWIA
NeiCTBYIOLLMX HOPMATMBHbBIX JOKYMEHTOB, OTBEYAIOLLMX JaHHOMY Kraccy.

12.3.6 lNMpu npoBeAeHNV MOBEPOYHbIX PACHETOB AOMKHbI ObITh Y4TEHbI AedeKTbl
1 NOBPEXOEHUS KOHCTPYKLIUK, BbISIBIIEHHbIE B NPOLIECCE HaTYpHbIX 06CrefoBaHu it
CHWKEHVNEe MPOYHOCTW, MECTHble MOBPEXOEHWUS WM paspylleHns G6eToHa; obpbiB
apmaTypbl, KOPpPO3usi apMaTypbl, HapyLLeHe aHKePOBKU U CLIENeHus apMaTypbl C
6eToHOM; onacHoe o6pa3oBaHWe U PacKpbiTUE TPELWH; KOHCTPYKTUBHbIE
OTKIIOHEHWSI OT MPOEKTa B OTAEMbHbIX 3MIeMEHTaxX KOHCTPYKLIAN U UX COEAUHEHMSIX.
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12.3.7 KoHCTpykuuu, He yaoBreTBopsiowpme TpeboBaHUSM MOBEPOYHbIX
pacyeToB Mo HeCYLLEn CNOCOBHOCTY U 3KCNITyaTaLMOHHOM NPUroAHOCTM, NoAnexat
ycuneHuio nmbo Ans HUX J0SPKHa ObITb CHDKEHa aKCMnyaTalMoHHas Harpyska.

[Inst KOHCTPYKLMIA, He YAOBMNETBOPSIOLLMX TPpeboBaHUSM NOBEPOYHBIX PpacHeToB
no 3KCNyaTaL oOHHOW NPUrOAHOCTM, AOMNYCKaeTCs He NpefycmaTpuBaTth YCUNEeHNs
MBO CHWXEHUS Harpysku, ecnn grakTudeckne Nporvbbl NPeBbIWAT AOMYCTUMbIE
3HaYeHWsl, HO He MPEenATCTBYIOT HOPManbHOM 3KCNfyaTauun, a TaKke ecnm
haKTU4ecKoe packpbiTe TPEeWWH MpeBbILAeT AOMNYCTUMbIE 3HAYEHUs, HO He
€034aeT ONacHOCTY Pa3pyLLEHMS.

12.4 YcuneHue xene3o6eTOHHbIX KOHCTPYKLUI

12.4.1 YcuneHue >xene3obeTOHHbIX KOHCTPYKLUMIA OCYLIECTBMASIOT C MOMOLLBHO
CTanbHbIX 3MeMeHToB, OeToHa W >ene3obeToHa, apmaTtypbl W MONMUMEPHbIX
marepuaros.

12.4.2 Tlpn ycuneHun >xenes3obeTOHHbIX KOHCTPYKUWA chnedyeT Y4uTbiBaTb
HECYLLYyl0 CMOCOGHOCTb KaK OJIEMEHTOB YCWMEHWsi, Tak W yCUIMBaeMmoi
KOHCTpYKUMW. [na aToro AomxHO 6biTb obecrneyeHo BKIOYeHWe B paboTy
3NIEMEHTOB YCUIIEHNSI U COBMECTHas ux paboTta ¢ ycunmeaemow KoHCTpyKumen. [ns
CUMbHO MOBPEXOEHHbIX KOHCTPYKUUIA (Npy paspywernn 50% u Gonee ceveHust
6etoHa um 50% un Gonee nrowaan ceveHus paboueli apmartypbl) 3NIEMEHTbI
YCUNeHus crieflyeT pacCyMTbiBaTb Ha MOSHYI0 OECTBYIOLLYIO HarpysKy, npy 3TOM
HecyLuasi CNOCOBHOCTb YCUMMBAEMOW KOHCTPYKLIMM B pacyeTe He y4nTbIBAeTCS.

Mpu 3apenke TPewWH C LUMPWHOW packpbiTus Gonee AONYCTUMOW W ApYyrux
fecekToB GeToHa crnefyeT obecneynTb PaBHOMPOYHOCTb Y4ACTKOB KOHCTPYKLIUIA,
NOABEPrHYBLUMXCSH BOCCTAHOBMEHWNIO, C OCHOBHbIM GETOHOM.

12.4.3 PacyeTHble 3HaYeHVst XxapakTePUCTVUK MaTepuarnoB YCUNEHUs MPUHUMAoT
No AENCTBYOLLYM HOPMAaTMBHBIM JOKYMEHTaM.

PacyeTHble 3Ha4YeHUs XapakTepUCTVK MaTepuasrioB yCUnMBaemon KOHCTPYKLUM
NPUHMMAIOT UCXOAOS U3 NMPOEKTHbIX AaHHbIX C YYETOM pe3ynbTaToB 06CreaoBaHust
COrMacHo NpaBunam, NPUHSATBLIM NPU NOBEPOYHBIX pacyeTax.

1244 PacyeT ycunmBaemol >kene30OETOHHOM  KOHCTPYKUMM  credyet
npov3BoAnTL NO OBLWMM MpaBuiam pacyeTa >ene3obeTOHHbIX KOHCTPYKUMA C
Y4ETOM HanpsikeHHO-Ae(OPMUPOBAHHOIO COCTOSIHUSI KOHCTPYKLMK, MOSYy4EHHOro
€10 [10 yCUneHms.

13 PacueT kene3o6eTOHHbIX KOHCTPYKLUW Ha
BbIHOCIIUBOCTb

13.1 PacyeT xene3obeTOHHbIX KOHCTPYKLMA Ha BbIHOCIMBOCTb CcreayeT
BbINOMHATL MPU AENCTBUM MHOTOKPATHO MOBTOPSIIOLLENCA (PerynspHoOi) Harpysku.
MpoBepka cConpoTVBEHNS NPU pacyeTe Ha BbIHOCIMBOCTL BbIMOMHAETCS OTAENBHO
ans 6eToHa v apmaTypbl.

PacyeT Ha BbIHOCNMBOCTb BbINOMHSAIOT MO YNPYroW CTaguM C TpeLmHamu.
Paboty pacTaHyToro 6eToHa 1 cxxaTon apmaTypbl He Y4UTbIBAIOT, U UX NPOYHOCTb
Ha BbIHOCIMBOCTb HE PaCCUUTbIBAETCS.

13.2 PacyeT Ha BbIHOCIMBOCTb HEOOXOAMMO NPOU3BOAWTL W3 YCMOBWIA, Mpw
KOTOPbIX MaKCUMarbHble HanpskeHust B cxaToM GeToHe W pacTsiHYTOi apmaTtype
OT NOBTOPSIOLLENCSA HArpy3Ky He NPEBbILLAIT PacYETHbIX COMPOTUBIIEHWI GETOHa U
apMaTypbl Ha CXaTue U pacTshkeHWe No BbIHOCIIMBOCTN COOTBETCTBEHHO.

13.3 PacyeTHble conpoTuBrieHUsi 6eToHa WM apmMaTypbl MO BbIHOCIMBOCTM B
obLlemM criydae OMpPEeAensiioTcs C YY4eTOM acUMMETPUM LIMKIIOB  HarpyXeHuid,
knaccoB GeToHa M apmatypbl (MO MPOYHOCTU Ha CXaTWE U pacTsbkeHue

COOTBETCTBEHHO) AfIA YMCria UMKIOB, paBHoro jf = 2-10%, ¢ ncnonbsosaHvem
HUCMaaaoLen KPUBOMMHENHOW 3aBUCUMOCTM, NOMYYEHHOW HA OCHOBAHUM OMbITHBIX
[OaHHbIX.

Mpn onpegeneHun pacyeTHbIX COMPOTMBMEHWA GETOHa MO BbIHOCIMBOCTU
crnepyeT yuuTbiBaTb BuA GeToHa (TSPKEMbI MM Nerkuid), a Takke COCTosiHue
6eToHa no BnaxHocTW. Mpy onpedeneHum pacyeTHbIX CONPOTMBIIEHUI apMmaTypbl
10 BbIHOCIIMBOCTM CrieAyeT Y4YUTbIBaTb HANMYUE CBaPHbLIX COEAUHEHMI.

ACUMMETPUST  UWKIIOB  HarpyXeHuli  xapaKkTepuayeTcsl — OTHOLLEHUEM
MUHMMArbHBIX M MakCUMarbHbIX HanpsbkeHUn B 6eToHe U apmaTtype B npefenax
LKA U3MEHEHMUS HAarpy3Ku.

MpunoxeHue A (cnpaBo4yHoe). OCHOBHbIe
OyKBeHHble 0603Ha4YeHus

MpunoxeHne A
(cnpaBoyHoe)

Ycunusi om 6HeWHUX Hagpy30K U eos3delicmeuli 8 onepeyHoM CeYeHuu
anemMeHma



M - V3rOaoLWMIn MOMEHT;

M M3rMbatoLLyini MOMEHT C y4€TOM MOMEHTa ycunma npenBaputesibHOro
P 06>¥aTns OTHOCUTENBHO LUEeHTpa TAXeCTU NpuBej€HHOro Ce4YeHund;

W - npogonbHas cuna;
o - nornepeyHas cuna;
T - KPYTALLWMIA MOMEHT.

Xapakmepucmuku Mamepuasos



R HOpMaTMBHOE COonpoTuBIieHNe 6eToHa 0OCeBOMY CXaTWuHo;
hn -

pacyeTHble COMpPOTVBIEHWs GETOHa OceBOMY CXaTUlo Arns

Ry, R - N o o
b Shiser npesenbHbIX COCTOSIHUA COOTBETCTBEHHO MNEPBOW U BTOPON
rpynn;
R HOPMaTVBHOE CONPOTMBIIEHNE GETOHA OCEBOMY PaCTHKEHMIO;
bfn -
R, R pacyeTHble COMPOTUBIIEHWSI GETOHA OCEBOMY PACTSHKEHUIO ASS
bt > bt ser npeaenbHbIX COCTOSIHWIA COOTBETCTBEHHO NEPBOW U BTOPOWN
rpynn;
R pacyeTHoe conpoTuBreHne 6eToHa CMATUIO;
b loc -
R nepegaTroyHast NPOYHOCTb BEeToHa;
bp -
R pacyeTHOe CONnpOTUBIIEHWE CLenIeHNs apMaTypbl ¢ 6eToHOM;
hond
R R pacyeTHble COMPOTUBMEHWS apMaTypbl PacTsKeHUo  Ans
LA npeaenbHbIX COCTOSIHWA COOTBETCTBEHHO MEpPBOM W BTOPON
rpynn;
R pacyeTHOE CONPOTUBIIEHWE NOMNEPEYHON apMaTypbl PaCTsKEHWIO;
SH T
R pacyeTHOe COnpOTMBIIEHWE apMaTypbl CXaTUO ANS NpeaenbHbIX
e COCTOSIHUI NEePBOA rPYNMbI;
i HayanbHbIl  Momynb  ynpyroct 6GeToHa npu  cxatum U
b pacTsxeHuy;
E npuBeAeHHbI Moaynb Aedopmaum cxatoro 6eToHa;
hored -
g MOZYIb YNpyrocTv apMaTypbl;
.-
E npuBeaAeHHbI Moaynb AedopmanumM apMaTypbl, PacnonoXXeHHON
d - o .
21 B PacTsIHYTOW 30HE aneMeHTa C TpeLLyHamu;
PR npeaenbHble OTHOCWTENbHbIE Aecopmanm 6eToHa
bo» Sbto COOTBETCTBEHHO NPV PABHOMEPHOM OCEBOM CXaTWli U OCEBOM
pacTsixeHuu;
R OTHOCUTENbHbIE Aedopmaunm  apmatypbl MpU  HanpsXeHWuw,
S0 7
pasHoM £ ;
- OoTHOCUTENbHbIE AedopMaLim ycaaku 6eToHa;
bsh -
o KO3(hPULMEHT Non3y4ecTn 6eToHa;
hoer -
o - OTHOLLEHNE COOTBETCTBYIOLLMX MOAYNeR ynpyroctn apmartypbl

E; nbetoHa Ej.

Xapakmepucmuku nonoxeHusi npodoribHol apMamypbl 8 MONepPeqHOM CeHeHUU
anemeHma



5 - 0603HayeHVie NPOAOIbHON apMaTyphbl:

a) MpW HamM4YMu CXaTol W PacTSHYTOM OT AEWCTBUSI BHELLUHEN
Harpysku 30H CEYEHMs - PaCMONIOKEHHON B PaCTSHYTON 30HE;

6) nMpW MOMHOCTbIO CXATOM OT AENCTBUS BHELUHER Harpy3ku
CEYEHUM - PaCNONIOKEHHON Y MEHEE CXATOW rpaHn CEYeHNs;

B) NpW MOMHOCTBIO PaCTSIHYTOM OT AEUCTBWSI BHELUHEN Harpyaku
CeYeHum:

ANS BHELLEHTPEHHO PacTSHYTHIX 3NIEMEHTOB - PaCMONOXEHHON Y
6oree pacTsHYTON rpaHn CeYeHust;

ANA LeHTparbHO-pacTsaHYTLIX 3MIEMEHTOB - BCEW B MOMEepeyHoM
CEYEHUMN 3MIEMEHTA;
5 0603HayeHVe NPOAOIbHON apMaTypsbl:

a) Npu HanmM4Mn CXaTol U PacTAHYTOW OT OEWCTBUS BHELUHEN
Harpy3Kkun 30H CEY4EHUs - PaCrONIOXEHHOW B CXXATOMN 30HE;

6) nMpW MOMHOCTbIO CXaTOM OT AENCTBUSI BHELLHER Harpy3ku
CeYeHUM - pacrosioxXeHHoN y Boree cxaTol rpaHn CeveHust;

B) NpW MNOMHOCTBLIO PACTSIHYTOM OT AEUCTBUSI BHELUHEN Harpysku

cevyeHun BHELEHTPEeHHO PacCTAHYTbIX 3nemMeHToB -
paCnOﬂO)KeHHOVI Y MeHee paCTﬂHy’TOVI rpaHun ce4vyeHus.

leomempuyeckue xapakmepucmuku



by, kg -

W

2n -

eOp -

Y -

BNl

SH

LLMPUHA MPSMOYTOSIbHOTO CeYeHUs; LMpuHa pebpa TaBpoBOro U
[BYTaBPOBOro CeYeHWit;

LMpVMHa  MOMKW  TaBpOBOrO W [ABYTaBPOBOTO  CEYEHMi
COOTBETCTBEHHO B PACTSAHYTOW U CXaTON 30HaX;

BbICOTa NPAMOYronbHOro, TaBpoBOro 1 AByTaBpPOBOro ceyeHun;

BbiCOTa  MOMKM  TaBpOBOTO UM [BYTABPOBOTO  CEYEHUN
COOTBETCTBEHHO B PACTAHYTOM U CXXaToW 30HaX;

paccTosiHue OT PaBHOAEWCTBYIOLIEN YCUrMKA B apmartype
COOTBETCTBEHHO .5 M &’ 10 GrvkanLLen rpaHu ceveHus;

paboyas BLICOTA CEYEHWsl, paBHas COOTBETCTBEHHO % —a W
h-a';

BblCOTa CXaToMN 30Hbl 6ETOHa;

x

% ;

OTHOCUTESbHAsi BbICOTA CXAaToW 30HbI 6eToHa, paBHasA

paccToaHMe Mexay XOMyTaMun, USMepeHHoe Mo ANNHE 3J1IEMEHTa;

3KCLIEHTPUCMTET MPOAOSbHOM CUMbl ' OTHOCUTENbHO LieHTpa
TSKECTU MNPUBEAEHHOrO CEYEHWsl, ONpefensemMblii C y4eToM
yka3aHuii 7.1.7 n 8.1.7;

pacCTOSHWNA OT TOYKM NPUMOXEHUS NPOAONbHON cunbl X [0
paBHOMECTBYIOLLEH YCUNMIA B apMaType COOTBETCTBEHHO 5 1
8

SKCUEHTpUcuTeTt ycunma npeaBapuUTenbHOro obxatus
OTHOCUTESTbHO LeHTpa TAXeCTU NpuBeeHHOro Ce4YeHuns;

paccTosiHMe OT HeMTpanbHOW OCK A0 TOYKWU MPUIMOXEHUS ycunms
npeaBapuUTenbHOrO 06aTusi ¢ y4eTom m3rmbatoLero MoMeHTa ot
BHELUHEN Harpysku;

PacCToAHME OT TOYKWU MPUIIOXKEHUA YCUNUA npeaBapuTernbHOro

o6xatus Mp ¢ y4eToM M3IMGAIOLEr0 MOMEHTa OT BHELUHeN
Harpy3ku [0 LieHTpa TSXKeCTW PacTsiHYTOM UM HauMeHee CXaTou
apmMatypbl;

NponeT 3N1eMeHTa;

ANNHA 30HblI aHKEPOBKU;

ANMHA  30HbI Nepefayn  NpeABapUTErNbHOTO  HanpspKeHUs B
apmarype Ha 6eToH;

pacyeTHasi AnvMHa 3NeMeHTa, nNoABepraloLwerocs [AeicTBuio
CXXMMaIOLLIEN NPOAONBHON CUrbl;

pagnyc nHepuun nonepeyvyHoro ce4eHns anemMeHTa OTHOCUTESbHO
LLeHTpa TAXeCTN ceYveHus,

HOMWHamNbHbIN AnameTp CTepXHe COOTBETCTBEHHO MPOAOSbHON
1 nonepeYHon apMaTypbl;



A, A, - TNOLAAN CEeYeHNst apMaTYpbl COOTBETCTBEHHO 5 1 8

nnowaab  CeYeHusa  XOMYTOB,  PacCnonoOXeHHbIX B opHon
W Hopmaanoﬁ K I'IpO,CI,OJ'IbHOVI OCu 3NleMeHTa NIOCKOCTH,
nepecekammeﬁ HaKITOHHOEe ceYeHune;

KO3(PPMLIMEHT apMMPOBaHUsA, onpedernsemMblii Kak OTHOLIeHMe

Mg -
Nrowaayu CcedeHust  apmarypbl S K Nowaau  nonepeyHoro
ceyeHWss  anemeHTa &' /4y Ge3 yyeTa CBECOB CXaTbiX WU
pacTAHYTbIX MOMOK;
A - nrowaab Bcero 6eToHa B NonepevHoM CeveHnm;
4 nriowaab ceyeHnst GeToHa CxXaToil 30HbI;
4 nriowaab ceyeHust 6eToHa pacTsHYTOM 30HbI;
‘-
4 nrowaab NpUBEAEHHOTO CEYEHNS AIEMEHTA;
ed =
4 nrowanb cMaTus 6eToHa;
o =
i- MOMEHT MHEpLUN CeYeHUs BCero 6eToHa OTHOCUTESNbHO LieHTpa
TSDKECTMU CeYEeHUs 3MIeMeHTa;
; MOMEHT  WHEpUMM  MPUBELEHHOrO  CeYeHWst  3rieMeHTa
red OTHOCUTEbHO €0 LIEHTPA TSXKECTH;
W MOMEHT COMPOTMBIIEHNSI CEYEHWst 3fieMeHTa LN KparHero

pacTsIHYyTOro BOMOKHA.

XapaKmepuchKu npeasapumeano Harpsi>XeHHo20 arieMeHma

ycunue  npenBapuUTesibHOro obxatna ¢ y4eTom noTtepb

M, -
£, % NpenBapuUTENbHOTO HamnpshkeHUst B apMmaTtype, COOTBETCTBYHOLLMX
paccmaTpyBaemon CTaaumn paboTbl ANIEMEHTa;
P ycunMe B HarpsiraemMoli apMaType C Y4eTOM COOTBETCTBEHHO
. NepPBbIX U BCEX NOTEPb NPefBapUTENIbHOMO HANPSKEHUST;

o npedBapuUTENbHOE  HampsbkeHMe B HanpsiraeMoii apmatype C
@ y4eTOM MOTEpb MPEABapUTENLHOTO HAMpshKeHWss B apmarype,
COOTBETCTBYHLLMX PACCMATPMBAEMON CTaAumn paboThbl ANIeMeHTa;

Aa noTepu npeaBapuUTesibHOro HanpsXeHua B apmartype;
sp

o CHUMaloLLME HanpshkeHnsi B GETOHe B CTaauW NpeaBapuTesnisHoro
by obXaTsi C y4eToM MoTepb MPEABapUTENLHOMO HanpshkeHUst B
apmarype.

MpunoxeHune b (cnpaBo4yHoe). Pacuet
3aKknagHbIX geTanewn

MpunoxeHve b
(cnpaBoyHoe)

B.1 PacyeT HopMaribHbIX aHKepoB, NPMBapPEHHbIX BTaBp K MIIOCKUM drieMeHTam
CTanbHbIX 3aKnafHbIX AeTanen, Ha AeiicTBMe U3rMBaroLLX MOMEHTOB, HOPMaribHbIX
1 COBUraloLLyIX CUMn OT CTaTUYECKOi Harpy3ku, pacronoXeHHbIX B OHON MIoCKOCTH
CUMMETPUM 3aKITafHOW AeTanu, NpoM3BOAUTCS U3 YCIIOBUS:



N
Qan,; e P ’ (B.1)
Qan,j,ﬂ Nan J0

rae Vg ; - HanBorbluee PacTSVIBAIOLLEE YCUIE B OAHOM PsiAly @HKEPOB, PaBHOE:
M N
Ny =—+—; (6.2)

z Hon

Qan,_}' - caBurarollee ycunume, npmxogsuleeca Ha oguvH psan aHKepoB, paBHOE!:

0 - 03N,
Qan,\j = 7‘2”; (53)
Zan
N:m - Hauborbluee cCxuMMalollee YycunMe B OAHOM psdy aHKepos,
onpefensemoe no opmyne
., M N
Nan i ety (6.4)
Z X
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PucyHok B.1 - Cxema ycunui, AecTBYIOLMUX Ha 3aKnaaHyo getanb
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PucyHok B.1 - Cxema ycunuii, AeACTBYIOLLMX Ha 3aKkrafHylo AeTarnb

Canjp - cOBuralowwasi cuna, BOCTIPUHUMAeMasi aHKepamm, OMPEeAensieTcs no
dopmyne

Qan,J’,D = Vssh ' Aan,j ' ‘\IREJ R, (6.5)

rae ¥ssh - KO3MMLNEHT, NPUHUMAaEMbI paBHbIM 1,65;

MNanj,0 - NpenenbHas pacTsvBaroLLlas cura, BOCTIPUHUMAaeMas OfHUM PSLOM
aHKepoB, onpeaenseTcs no opmyre

Nan,J’,D =Ry -’qan,j . (B.6)

B dopmynax (B.1)-(B.6):

M, N, & - MOMeHT, HopManbHas W cABUraiolas Cunbl, AefCTBYOLME Ha
3aKknagHylo AeTanb COOTBETCTBEHHO; MOMEHT OMpefensieTcsi OTHOCUTENbHO OCH,
PacnonoXeHHOW B MIIOCKOCTM HAPYXHOW rpaHU MMacTWMHbI M NPOXoAsLIen 4epes
LIEHTP TSKECTU BCEX aHKEpPOB;

Han - YUCIO PSAOB aHKEPOB BAOSb HANpaBneHUs COBUratoLLeil CUstbl; eCcriv He
obecreunBaeTcsi paBHOMEpHas Mepeaada CABvralolen cumbl 2 Ha Bce psgbl
aHKepoB, TO MPW ONpeaernieHnn casuraowero yeurms 'y, yuntbiBaetcs He 6onee

YeTblpex psifoB;
Z - PacCTOsIHVE MeXOy KpalnHUMKM psiAamMmn aHKepOB;

Azy - CyMmapHas nriollaab MOMEPEYHOr0 CEYeHWst aHkepoB HauGoree
HanpsPKEHHOro psaa;

Mnowaab ceyeHns aHKepPOB OCTarbHbIX PSLOB AOMMKHA MPUHUMATLCS paBHOM
nnoLaan cevyeHns aHkepoB Havbornee HanpsiXeHHOro psaa.

B chopmynax (2) n (4) HopmarbHasi cuna ' cyuTaeTcs NorioKUTENbHON, ecnm
HanpaBneHa OT 3aknagHon aetanmy (cM. pucyHok B.1), n oTpuuartensHol - ecnm

HanpaBneHa K Heil. B cnyyasix, koma N, nomnyyaeT oTpuuatensHoe 3HaueHue, To

8 hopmynie (5.3) npuHumaetca My, = V.
Mpu pacnonoxeHun 3aknagHoW AeTanum Ha BepxHel (npu 6eToHMpoBaHWUK)

NOBEPXHOCTY U3aenua 3HadeHne Ny, NpUHUMaeTCs paBHbLIM HyMIo.
B.2 B 3aknagHomn getany ¢ aHkepamu, NprBapeHHbIMU BHaXeCTKy Nog Yriom oT
15 po 30°, HaKIOHHbIE aHKepa pPacCcYUTLIBAIOTCA Ha AeCTBME COBUraloLLei cunbl
(npu & > ', roe W - oTpbiBatowwas cuna) no dopmyrie
o -03N,,
Amme = z ) (B.7)
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rae Aan,z'nc - CyMMapHasa njiowanb nonepe4yHoro ce4eHmnsa HakrnoHHbIX aHKepoB;

Ny -cm.8.1.1.
I'IpM 39TOM OOJDKHbl YCTaHaBMBaTbCA HOpMalibHble aHKepa, pacCYUTbiBaeMble

no copmyne (B5.1) u npu 3HayeHusix (g, paBHbix 0,1 cABWUraloWEro ycunus,
onpegensiemoro no copmyrne (b.3).

B.3 KoHCTpykuusi cBapHblX 3aknagHbIX AeTaneli C npuBapeHHbIMUA K HUM
aneMeHTamu, nepefalolyMM  Harpy3Ky Ha 3aknagHble geTtanu,  [orbkHa
obecneumBaTtb BKIOYEHVWE B paboOTy aHKEpHbIX CTEpPXHENW B COOTBETCTBUU C
NPUHATOW pacyeTHOM CXxemoi. BHelwHWe anemeHTbl 3aknagHbIX AeTaned u ux
CBapHble coeauHeHus1 paccuuTbiBatoTcs cornacHo CI16.13330. lMpu pacyete
nnacTuH M ¢paCoHHOrO MpokaTa Ha OTPbIBAOLLYH CUIYy MPUHMMAETCSl, YTO OHMU
LLIAPHMPHO COEANHEHBI C HOPMaribHbBIMU aHKEPHBIMU CTEPXHSIMU.

Kpome TOro, TonuwmHa nrnacTuHbl i pacY4eTHON 3aknagHoW AeTann, K KOTOPOoW
npyBapuBaloTCS BTaBP aHKepa, JOMkHaA NMPOBEPSTHCS U3 YCIOBUS:

R
20,250 5 =2
g

, (5.8)

rae @y - AMAaMETP aHKePHOro CTepxHsi, TpeByeMbli o pacyery;

ng - pacuyeTHoe COMpOTUBIEHWE CTanmu Ha cpes, NpuHUMaemoe cornacHo CM
16.13330.

[Ana TunoB cCBapHbIX coeAuHeHW, obecneuynBaloLmx OorbLUylo  30HY
BKITOYEHWSI MNacTUHbl B paboTy Npu BbIPbIBAHUW U3 HEE aHKEPHOrO CTEPXHS U
COOTBETCTBYIOLEM 0BOCHOBaHMM BO3MOXHAa KoppekTupoBka ycrosus (B.8) ¢
Lenbto YMEHbLUEHUS TOMNLMHBI NNAaCTUHBI.

TonupHa nMacTWHbl AOMKHA Takke YAOBNETBOPATb  TEXHOMOrMYECKUM
Tpe6GoBaHWsAM Mo cBapke.

MpunoxeHune B (cnpaBo4yHoe). PacueTt
KOHCTPYKTUBHbIX CUCTEM

MpunoxeHve B
(cnpaBoyHoe)

B.1 PacueT HeCyLumx KOHCTPYKTUBHBIX CUCTEM JOMMKEH BKMNIOYaTb:

onpedeneHue ycunuii B 3rieMeHTax KOHCTPYKTMBHOW CUCTEMbl (KOMOHHAX,
nnuTax MepekpbITUA U MOKPbITUS, (PyHOAMEHTHbIX MIMTax, CTeHax, sapax) u
YCUMWI, AEeACTBYIOLLMX HA OCHOBaHUSI (pyHAaMEHTOB;

onpeaeneHve nepemeLLeHnin KOHCTPYKTUBHOW CUCTEMBI B LIESIOM U OTAENbHbIX
€€ 3MeMeHTOB, a TaKXKe YCKOPEHW KonebaHus NepekpbITUA BEPXHUX STaXeN;

pacyeT Ha YyCTOMYMBOCTb KOHCTPYKTUBHOWN CUCTEMbI (YCTOMYMBOCTL (OpMbI U
norioxeHus);

OLIEHKY HecyLLiel cnocobHOCTM 1 AedopmaLin OCHOBaHWS;

a B OTAEMbHbIX Cry4asX W OLLEHKY COMPOTUBMSIEMOCTN KOHCTPYKTUBHOW
CMCTEMbI NPOTPECCHPYIOLLEMY PA3PYLLEHMIO.

B.2 PacueT HecyLle KOHCTPYKTMBHOW CUCTEMbI, BKIOYaIOLWEN Had3eMHble U
noA3eMHble KOHCTPYKUWMM W dyHOAMEHT, crnegyeT MNpou3BOAWTb Ans cTaguu
aKcnnyatauun. B cnyyae CyLECTBEHHOTO WM3MEHEHWSI PacyeTHOM CcuTyauun B
npouecce BO3BEOEHUS pacyeT Hecyluel KOHCTPYKTVMBHOM CUCTEMbl cregyet
npov3BoAWTb AN BCEX NocneAoBaTeNlbHbIX CTaAui BO3BEAEHWS, NpUHUMAas
pacyeTHble CXeMbl, OTBEYaIOLLME pacCMaTpyBaeMbiM CTaausaMm.

B.3 PacuyeT Hecyllell KOHCTPYKTMBHOM cucTeMbl B obliem crnyyae criegyet
Npou3BOANTbL B MPOCTPAHCTBEHHOW MOCTAHOBKE C y4ETOM COBMECTHON paboThbl
HaA3eMHbIX U NOA3EeMHbIX KOHCTPYKLWIA, (oyHAAMEHTA U OCHOBaHUSA NOA, HAM.

B.4 lMpu pacyeTe HeCyLMX KOHCTPYKTUBHBIX CUCTEM, COCTOSILLMX U3 COOPHbLIX
ANIEMEHTOB, CreAyeT y4YnTbiBaTb NOAATMMBOCTL UX COEANHEHWNA.

B.5 PacyeT HeCywmx KOHCTPYKTMBHbIX CUCTEM CcriegyeT Mpou3BOAUTbL C
MCMNOMb30BaHNEM JMHEWHBbIX W HeNUMHENHbIX AedopMaLMOHHbIX (KECTKOCTHbIX)
XapaKTepuCTUK xene3obeTOHHbIX ANIeMEHTOB.

JInHeHble gedopMaLUVoHHbIE XapaKTEPUCTUKU Kene300eTOHHbIX 3reMeHTOB
onpegensioT kak Ans ChOLWHOro Ynpyroro Tena.

HenuHelnHble fgedopMaLMOHHbIE XapakTEPUCTUKM Xene3obeTOHHbIX 3NEMEHTOB
npy W3BECTHOM apMupoBaHWKM CcriefyeT onpefensTb C YY4ETOM BO3MOXHOIO
06pasoBaHusi TPELWH B MOMEPEYHbIX CEYEHUsIX, a TaKke C Y4EeTOM pasBUTUS
Heynpyrux gedopmanmii B 6eToHe 1 apmaTtype, OTBEYatoLLMX KpaTKOBPEMEHHOMY 1
ONMTENbHOMY [eCTBUIO HarpysKku.

B.6 B pesynbtaTte pacuyeta Hecylel KOHCTPYKTUBHOW CUCTEMbI AOIKHbI ObITb
YCTAHOBMEHbl: B KOMOHHaX - 3HAYeHUs MPOAOISIbHbIX W MOMEPEeYHbIX Cun,
n3rnbaroLLyx MOMEHTOB; B NMOCKUX MAMTax NePeKpbITUA, MOKPbLITUS 1 (DyHAAMEHTOB
- 3HauyeHus u3rMbaloyx MOMEHTOB, KPYTSLLMX MOMEHTOB, TOMNEPEYHbIX U
NpodosibHbIX CWIT, B CTEHaX - 3HayeHUs NpoAOoSibHbIX W CABWraloLWMX cwn,
M3rnbatoLLMX MOMEHTOB, KPYTALLMX MOMEHTOB U1 MOMEpeYHbIX CU.

OnpepeneHve ycumiMin B dnemMeHTax KOHCTPYKTMBHOW CUCTeMbl creayet
npousBoAWTb  OT  OEWCTBMSI  pacyeTHblX  MOCTOSHHbIX,  AMUTENbHBIX 1
KpaTKOBPEMEHHbIX Harpy3oK.
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B.7 B pesynbtaTte pacyeta HecyLiel KOHCTPYKTUBHOW CUCTEMbI AOIMKHbI ObITb
YCTaHOBMEHbl 3HAYEHWs BepTUKanbHbIX NepeMeLLeHnid (MpormboB) nepexpbITUiA 1
NOKPbITUA, TFOPU3OHTasrbHble MNepemMeLLeHNst KOHCTPYKTUBHOW CUCTeMbl, a Ans
30aHUA MOBBILIEHHOW 3TAXHOCTU - TaKke YCKOpeHUs KonebaHuin nepekpbITUi
BEPXHUX 3Taxei. BenmunHa nepemelleHnin n yckopeHusi konebaHuin He LoSpkHa
npeebllaTh  AOMNYCTUMbIX  3HAYEHUW,  YCTAHOBIMIEHHbIX  COOTBETCTBYIOLLMMM
HOPMaTVBHbLIMW JOKYMEHTaMW.

lopu3oHTanbHble  MEpPeMeLLEHUst  KOHCTPYKTMBHOW  CUCTEMbl  cregyeT
onpedenaTtb OT [OEUCTBUS pacYeTHbIX (Ans NpeferbHbIX COCTOSIHWIA BTOPOW
rpynnbl) MNOCTOSIHHBLIX, ANMUTENbHbIX W KPaTKOBPEMEHHbIX TOPU3OHTarbHbIX W
BepTHKanbHbIX Harpy3oK.

BepTukanbHble nepemelleHust (Mporvbbl) NepekpbITUiA U MOKPbLITUIA crnegyeT
onpeaenatTe  OT  AEUCTBMS  HOPMATMBHBIX  MOCTOSIHHBIX U ANUTENbHbIX
BePTUKarnbHbIX Harpy3ok.

XecTKOCTHbIE XapaKTEPUCTUKMN 3MIEMEHTOB KOHCTPYKTUBHOWM CUCTEMbI crieayeT
NpYHUMATb C YH4ETOM apMUPOBaHUS, HaMMuUsa TPELLWMH 1 Heynpyrux aedopmauui B
6eToHe 1 apMaType corfiacHo ykasaHusim 8.2.26, 8.2.27.

Yckopenusi  konebaHuid NepekpbITUA  BEpXHWX 3dTaxeWh 34aHus  crepyeT
onpeaenaTb Npu AeicTBUN NyNbCALMOHHOM COCTaBNSIOLLEN BETPOBOW HarpysKu.

B.8 Tlpn pacuyeTe Ha YCTOMYMBOCTb KOHCTPYKTMBHOW CUCTEMbI criegyet
NpPoOn3BOANTL NPOBEPKY YCTOWYMBOCTU (POPMbI KOHCTPYKTUBHOW CUCTEMBI, @ Takxe
YCTOMYMBOCTUN MOJSIOXKEHUS] KOHCTPYKTUBHOW CUCTEMbI Ha OMNPOKMAbIBAHWE WU Ha
CABMI.

B.9 PacyeT Ha yCTOWYMBOCTb KOHCTPYKTUBHOW CUCTEMbI CriedyeT NpoV3BOAUTL
Ha [eiCcTBME pacYeTHbIX MOCTOSIHHbIX, AMWTEMbHBIX W KPaTKOBPEMEHHbIX
BEPTUKarbHbIX Y FOPU3OHTarbHbIX Harpy3ok.

[Mpn pacyete ycTOM4MBOCTM POPMbI KOHCTPYKTUBHON CUCTEMbI XECTKOCTHbIE
XapaKTepUCTUKN 3NEMEHTOB KOHCTPYKTUBHOW CUCTEMbI PEKOMEHAYETCSt MPUHUMATb
C Y4ETOM apMUpOBaHUs, HanMMuus TPELMH U Heynpyrvx Aecdopmauuii B 6eToHe u
apmarype.

Mpy pacyeTe yCTOWYMBOCTU MONOXKEHUS KOHCTPYKTUBHbIE CUCTEMbI CriedyeT
paccmaTtpuBaTh Kak xecTkoe HegedopMMpoBaHHOe Tero.

Mpy pacyeTe Ha ONPOKUABIBAHWE YAEPXKUBAKOLLWMIA MOMEHT OT BEPTUKArbHON
Harpyskv [O/KeH MpeBbIAaTh OMPOKWALIBAIOWMIA MOMEHT OT TFOpPWU3OHTarbHOM
Harpysku ¢ koadxpuumeHTom 3anaca 1,5.

Mpn pacueTe Ha cABUr yAepxuBaloW@s rOpU3OHTanbHasi cuna [oSpkHa
npeBbILLaTh AEVCTBYIOLLYIO CABUraloLLyo cuny ¢ koadxuumeHTom 3anaca 1,2. MNpu
3TOM CreayeT yunTbiBaTb Hanbornee HebraronpusTHblE 3HaYEHUs KOIMLIMEHTOB
HafleXHOCTM MO Harpyske.

B.10 PacuyeT Ha yCTOMYMBOCTb NPOTMB NPOrPECCUPYIOLLIETO pa3pyLLEHUst JOIMKEH
obecneymBaTb NPOYHOCTb U YCTOMYMBOCTL KOHCTPYKTUBHON CUCTEMbI B LIEMOM MpU
BbIXOAE W3 CTPOS OAHOrO Kakoro-nmbo 3femeHTa KOHCTPYKTUBHOW CUCTEMbI
(KOMOHHbI, ydacTka CTeHbl, y4acTka MepeKpbiTUS) U BO3MOXHOM MoCreayroLlem
paspylleHun Bnmsnexalmx anemeHToB. Kpome Toro, B 060CHOBaHHbIX Crydasx
paccmaTpuBaeTcs pacyeTHast CUTYauusi C BbIXOAOM U3 CTPOS YaCTW OCHOBaHWS
nog dyHaameHTamu (Hanpumep, B criydae o6pa3oBaHusi KapCTOBbIX MPOBAroB).

B.11 Pacuyer Ha yCTOMYMBOCTb NPOTMB MPOrPECCUPYIOLLErO pPa3pyLUeHVs
crnegyeT Npou3BOAWTL MPU AENCTBUM HOPMATWBHBIX BEPTUKambHbIX Harpy3ok C
HOPMaTVBHbLIMW 3HAYEHWUSIMIU CONPOTUBNEHWSI BeToHa 1 apmaTypbl.

B.12 OueHKy Hecywein cnocobHocTM u pedopmauumii OCHOBaHUst criegyet
NpoM3BOAWTbL COMMAcHO COOTBETCTBYIOLWMM HOPMATMBHBIM  [OKYMEHTaM Mpu
[ENCTBAN YCUMWIA Ha OCHOBaHWeE, YCTAHOBMEHHbIX NMPU pacyeTe KOHCTPYKTUBHOWM
CUCTEMbI 30aHVS.

MeToabl pacyeTa

B.13 PacyeT KOHCTPYKTUBHbIX CMCTEM MPOM3BOAST METOAaMu CTPOUTESbHON
MexaHvku. Mpy 3ToM B OOLIEM criydyae pekoMeHAyeTCsi MCMnonb3oBaTb MEeTon
KOHEYHbIX 3NIEMEHTOB.

B.14 [na oOueHKM Hecylleih CrnocoBHOCTU MepeKkpbiTUA  [onycKaeTcs
1cnonb3oBaTb pacyeT MeTo4oM NpeaeribHOro paBHOBECKSI.

B.15 PacyeT KOHCTPYKTVBHOW CUCTEMbl METOAOM KOHEYHbIX 3fIeMEeHTOB
NPOU3BOANTCS Kak NPOCTPaAHCTBEHHOW CTAaTUHECKU HEONpPeaenMMol CUCTEMBI.

B.16 MopenvpoBaH/We KOHCTPYKTUBHBIX CUCTEM MPOU3BOAAT C NPUMEHEHUEM
obornoyeyHbIX, CTEPXHEBbIX M (ecrm 3TO HeobxoaMmo) OBBEMHbIX KOHEYHbIX
3IIEMEHTOB.

B.17 MMpu co3gaHuM NpOCTPaHCTBEHHOW MOAENM KOHCTPYKTUBHOW CUCTEMbI
cnegyeT yuuTbiBaTb XapakTep COBMECTHON paboTbl CTEPXHEBbLIX, 060NOYEYHbIX U
06BEMHBIX KOHEYHbIX 3fIEMEHTOB, CBS3aHHbIA C  Pa3fnMYHbIM  KONMMYECTBOM
cTeneHei cBoboAb! ANA KaXO0ro U3 yKadaHHbIX 3N1eMEHTOB.

B.18 [edopmaTvBHble CBOWCTBA OCHOBaHWSA CcredyeT y4uTbiBaTb MyTem
MCNOSb30BaHNA OBLLENPUHATLIX PacYeTHbIX MoAeniel OCHOBaHWS, MPUMEHEHWS
Pa3nMYHbIX TUMOB KOHEYHbIX 3NIEMEHTOB WM KpaeBblX YCMOBUWA C 3afaHHON
noaaTiMBOCTbIO, MOAENMPOBaHUS BCEro Maccuea [pyHTa noA 3[4aHneM u3
06BEMHBIX KOHEYHbIX 3IEMEHTOB, NMBO KOMMIEKCHO - C MCMONb30BaHWEM BCEX
BblILLENEePeYnCIIEHHbIX METOAOB.

B.19 Ha nepBon cTagum pacuyeta KOHCTPYKTMBHOW CUCTEMbl [OMyCKaeTcsi
NedopMaTMBHOCTL OCHOBaHWSI Y4YUTbIBATb C MOMOLLBIO KO3ddMUMEHTa nocTeny,
NPVHXMaEMOrO MO YCPEAHEHHbLIM XapaKTepUCTUKaM rpyHTOB.



B.20 lMpn ncnonb3oBaHUM CBaNHbIX UMW CBaWHO-NIMTHBIX (byHAaMEHTOB cBau
crnepyeT MOAENMPOBaThb Kak erne3obeTOHHble KOHCTPYKLUUM UMK yYuTbiBaTb WX
COBMECTHYI0 paboTy € rpyHTOM 0606LLEHHO, paccMaTpuBasi OCHOBaHWE KaK eAuHoe
C npuBeAeHHbIMU Ko3ddMLIMEHTaMKN NOCTENN.

B.21 TMpy NOCTPOEHUM KOHEYHO-3NEMEHTHON pacyeTHOW MOoAernu pasmepbl U
KOH(MrypaL Mo  KOHEeYHbIX  3NIEMEHTOB  criefyeT  3ajaBaTb, UCXoAs U3
BO3MOXHOCTEW MPUMEHSIEMbIX KOHKPETHbBIX pacyeTHbIX NporpaMm, U MPUHMMaTh
Takumm, 4YTobbl Bbina obecneveHa HeobXxoauMas TOYHOCTb OMNpeaeneHnst yCunuia
MO AJIMHE KOSIOHH U MO NOLLRAMN NAUT NEPEKPLITUIA, (DyHOAAMEHTOB U CTEH.

B.22 >KeCTKOCTHbIEe XapaKTepUCTUKN KOHEYHbIX 3NEMEHTOB Ha NepBOHaYaribHou
CTagum pacyeTa KOHCTPYKTUBHON CUCTEMBI, KOTda apMUpoBaHUe KOHCTPYKLWIA eLle
He WU3BECTHO, criegyeT onpeaensTe MO  JMHEMHbIM  AedopMaLMOHHbIM
XapakTepucTukam.

B.23 [llocne onpegeneHns apMatypbl B NnMTax MepeKkpbiTUA W NOKPbITWN
cnegyeT NpOWM3BECTU [OMOSHUTENbHBLIA pacyeT NPOrMBoB 3TWUX KOHCTPYKLUMA,
NPVHYMAsi YTOYHEHHbIE 3HAYEHWSI U3MMOHBIX ECTKOCTHBIX XapakTepucTVK MimT C
Y4€TOM apM1POBaHNS B ABYX HaNpaBIieHUsX.

B.24  PekomeHOyeTCsi  BbIMOMHWTb  Takke  OOMOSNHUTENbHbIA  pacyeT
KOHCTPYKTUBHOW CUCTEMbI AN Gonee TOYHOW OLeHKM U3rmbatoLmx MOMEHTOB B
aneMeHTax NepekpbITUA, NOKPLITUIA 1 (yHOAMEHTHBIX MAUTax, a Takke NPoAobHbIX
CWN B CTEHaX W KOMOHHAaX C YY4ETOM HENMHEWHbIX XECTKOCTHbIX XapaKTepuUCTuK
KOHEYHbIX 3/TIEMEHTOB.

B.25 PacyeT KOHCTPYKTUBHBLIX CUCTEM METOAOM KOHEYHbIX 3IEMEHTOB crieayet
nNpou3BOANTL C MCMOMb30BaHWEM CreuunanbHbIX cepTudmumupoBaHHbiXx B Poccum
KOMMbIOTEPHBIX MPOrpaMM.

[N KOHCTPYKTUBHBIX CUCTEM 3[aHUN U coopyxeHuin knacca KC-3, numeromx
NOBbILLEHHbIN YpoBeHb OTBETCTBEHHOCTW no [OCT 27751, pacyeT Heobxoaumo
BbIMOMHATL HE MeHee YeM Mo ABYM pa3fnn4HbiM KOMMbIOTEPHBIM MporpaMmam
He3aBUCVMbIMY OpraHu3aLusivu.

(N3meHeHHast pepakumsi, Uam. N 2).

B.26 PacyeT Hecyleli CNocoBHOCTN MNepeKkpbITUA MeTOoAOM NpeaenbHOro
paBHOBecCUHsi criedyeT NpPoOu3BOAWTb, NMPUHUMAs B Ka4yecTBE KPUTEPUSI PaBEHCTBO
paboT BHELHUX HArpy3oK W BHYTPEHHWX CWM Ha NepemelleHusX B npeaeribHoM
paBHOBECUM MNUTbI MEepeKkpbiTUS C Hauboree onacHOW CXemoil K3noma,
XapaKTepusyHoLLel ee paspyLleHue.

B.27 PacuyeT KOHCTPYKTMBHbIX CUCTEM 34aHWi u coopyxeHuin knacca KC-3,
VMEIOWMX  MOBbILLEHHbI  ypoBEeHb  oTBeTCTBeHHocTn no[OCT 27751,
pekomeHAyeTCs BbIMOSHATb C Y4ETOM OLeHKM KOHCTPYKTMBHOW 6e3omnacHoCTU npu
Hay4HO-TEXHUYECKOM COMPOBOXOEHUN CNeLVani3npoBaHHbIX OpraHn3aLui.

(N3meHeHHast pepakumsi, Uam. N 2).

MpunoxeHue I' (cnpaBoyHoe). luarpammbl
nedopmupoBaHusa 6eToHa

Mpunoxenwve I
(cnpaBoyHOEe)

.1 AHanuT4eckasi 3aBUCUMOCTb KPVMBOJMHEWHbIX AnarpaMM AedopMupoBaHus
6eToHa NpUHMMaeTCs B BUAE:

E = O N E ),

(r.1)
4 . I
Fm T dom I(Emym),

e £y, T, Ly - COOTBETCTBEHHO OTHOCUTENbHbLIE AehopMaLInv, HaMPsHKEHUS,
HavanbHble Moaynm ynpyrocTu (& - 3Hak audxbepeHumana);
# - UHAEeKCc MaTepuana (ana 6eToHa # =&, At; ANA apMaTypbl # = = );

¥m - KO3MMUMEHT W3MEHEHWs Cekyliero Moayns, onpeaensemblni no
copmyne

o = E g~ P daflmwyn —wan? r.2)

30echb ¥y, - 3HaYeHe KoadhdVLMeHTa B BepLUMHE AvarpamMmbl (MpU T, = 34, );

¥ - HayamnbHbI KO3(PAMLMEHT M3MEHEHUsi CeKyllero mogyns (B Hadane
AvarpaMmbl Unv B Havarne ee KPUBOMMHENHOrO OTpesKay);

wy, Wy - K03(hMLIMEHTbI, XapaKTepumaytoLLme NONHOTY AuarpaMmbl Matepuana,
wq = 1 o,

T - ypOBEHb NpUpaLLeHUss HanpsbKeHUW, KOTOPbIN OnpedenseTcs  Kak
OTHOLLEeHne

=g om,ei)-'f(am - Omei) s (r.3)
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(0 _Om,ei) 20;
Om,g]‘ - HANpsbkeHnA, oTBevaroLlLme npegeny ynpyroct matepuana,

k .
¥y - KOI(MLMEHT W3MEHEHUsI KacaTeSlbHOro MOAYrs, CBs3aHHbIi C
KO3(OMLIMEHTOM M3MEHEHUS CEKYLLIErO MOZYNSt COOTHOLLEHEM

1 _ 1 onlrg TPyl +20g5)
k = - .
m 'm 23‘"?2:1(0?:1 _Om,eI)Jl_wln_wQWz

(r.4)

B dopmynax (.2) u (I'4) 3Hak nnoC NpUHAMAOT AN Avarpamvbl
nedopMUpoBaHns  apmaTtypbl M AN BOCXOASLEW  BETBM  AuarpaMmbl
OedopMupoBaHust GeToHa, a 3HaK MUHYC - ONs HUCXOAsLeW BETBW Auarpammbl
OecopMupoBaHust  GeToHa. Hucxopsiylo BeTBb AuarpamMmMbl  paspeLLaeTcs

Mcrnonb3oBaTb [0 YPOBHS HanpsbkeHuid 1 2 0,85 (C y4eToM [OMOSHUTESbHbIX
yKasaHwi I".2).

2 TMpyv OAHOOCHOM W OQHOPOAHOM CxaTun GeToHa MCXofHas AuarpaMma
nedopmmpoBaHnusi 6eToHa (pucyHok IM.1) onuckiBaetcsi 3aBucumocTtsamu (I.1)-(I".4),
B KOTOPbIX CIlEAYET NpUHMMaTh:

nnst obenx BeTBeN Avarpammbl

Gp = "Fyser; Opa =0; Fy =8, H(FpBy) =0y /5y, (T5)
L7151 BOCXOASILLEN BETBM

vg=1; w =225, (T 6)

0N HUCXOASILIEN BETBU

¥ = 2,058, w; = 1955, - 0,138, r.7)

PucyHok I'.1 - KpuBonuHeiHble guarpammbl AeopMupoBaHusa 6eToHa

aj o,
&h; = Rb.;cr 6‘
be
S(Jgé' = E_.,vb) \
o &, £p Ex &
¢ (‘891 = Eb":)
o
-A £.b b
. Aab \\
&b =R, ..

PucyHok I".1 - KpuBonuvHeliHble Anarpammbl fedopmupoBaHus 6eToHa
Abuwncca BeplUMHbI AuarpamMbl OCEBOTO cxatus B6eToHa onpegenseTcs no
chopmyrie
_E)\H 0750860+ 0,20/ B
By 012+B/60+02/8 ~°

£y =

(r.8)

rae B - knacc 6eToHa no NpoYHOCTU Ha CxaTue;

* - ©Oespa3vepHbli  KO3hdMUMEHT, 3aBucALMA OT Buaa OeToHa w
NPUHUMaEMbIii paBHbIM:

[Ns TSHKENOro U MeNIKo3epHUCToro 6eToHa » =1;
Ona nierkoro 6eToHa cpeaHeit NoTHocTK &, (Kiim3 ) ho= D/ 2400 ;

nns sueuctoro 6eToHa » = 0,25+ 0358

Mpn OOHOOCHOM U OLHOPOAHOM PacTshkeHUW GEeTOHa WCXOoAHas Auarpamma
nedopmupoBaHusi 6etoHa onucbiBaeTcs 3aBucumocTsimm (IM.1)-(1.3), B KOTOpbIX
cnegyeT NpUHUMATb:

Gt = Ryt sar Torg; Thter =050 =04/ 8p;
(r.9)
Ve = (0,6 + 0158, f Ry ) f"q?;,,q
34ecb 7}73,;@ - KO3(pMLMEHT, NPUHMMAEMbIN MPU LIeHTPanbHOM pPacTsKeHUU

paBHbIM eaVHULLE,
Onst n3rnbaemblix 311iEMEHTOB



Tt = +0,007); 09 L, =2-2hih,
(r10)

3gechb %, =30 CM - HEKOTOpasi 3TarloHHasi BbICOTA CeYeHus],
/i - BbICOTa CEYEHUSs B CM,

gy =2,5MMa.
MapameTpbl ¥, wy, wq BbIMUCIAOT Mo dopmynam (I.6), (7.7) ¢ 3ameHoi ¥y

Ha .
(N3meHeHHasi pepakumsi, Mam. N 2).

MpunoxeHune [1 (cnpaBo4Hoe). PacyeT KONOHH
KPYrmnoro v KosnbLeBoro ce4eHumn

Mpunoxenve O
(cnpaBoyHoe)

[.1 PacyeT npOYHOCTW KOMbLEBbLIX CEYEHW KOMOHH (pucyHok [.1) npum

COOTHOLLEHUN BHYTPEHHErO W HapyXHOro paauycos 7 f# 20,5 n apmartype,
paBHOMEPHO pacnpefeneHHon Mo OKPYXHOCTW (MPY MUHUMYM CEMW NPOAOIbHBLIX
CTEpXHsIX), NPOM3BOASITCA B 3aBUCUMOCTU OT OTHOCWTENBbHOMW MIOWAAM CHXaTon
30Hbl 6eToHa

N+ Rs As,ioi

; A
RpA+ (R, +17R YA, 4 @N

Egr =

a) npn 0,15< £, < 0,6 - 13 ycrnosusi

sin x’écz’r

M (Rb‘qrm 3 Rscﬂs,ioirs) E Rs As,ioirs (1 3 l’?ECJ'?‘ )(0:2 it LBEC:’J‘) ; (D-Z)

6) npu £, £0,15 - U3 ycnoswus

sin wE,,
M LRy Ary, + Rscﬂs,foirs) Tarl * 0:295‘?5‘45}0!'"5 ) (A.3)
. N+0758; As,ioi
rae el = ;
& Rb‘q % Rsc As,foi

B) npun £, 20,6 - n3 ycrosus

sin wE,;
ML (Rydny + Ry, As,forrs)TCM: (B8.4)
rae
AU A
e Ry A+ Ry, s fof ' @s)
B dopmynax (O.1)-(A.5):
A; to - MNOWAAL CEYEHMS BCEN NPOAOIILHOM apMaTypbl;
et
m 9 ’

75 - paguyc OKPYXHOCTW, MPOXOAALUEN Yepe3 LEHTPbl TSHKECTU CTepxHein
NpoAoIbHON apMaTyphbl;

PucyHok [1.1 - Cxema, npUHMMaemasi Npu pacyeTe KONbLEBOro cevyeHus
c)XaToro anemeHTa

Cxcamas 3ona

PVICyHOK 0.1 - Cxema, npuHUMaemMasa npu pacyeTe KoJibLeBOro CevYeHusa cxaTtoro
anemMeHTa
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MomeHT A onpepensieTcs C y4eToM BrmsiHusA nporvba anemeHTa.
(N3meHeHHast pegakumsi, Mam. N 2).

[1.2 PacyeT Npo4HOCTM KPYrIbIX CEYEHU KOMOHH (pucyHok [1.2) ¢ apmatypo,
PaBHOMEpHO pacnpefenieHHo MO OKPYXHOCTM (MNP YUCIIE MMHUMYM CeMu
NPOAONbHBLIX CTEPXHEN), Npu Kracce apMaTypbl He Bbilwe A400 npoBepsieTcst U3
ycrosust

sin®

M< %Rbﬂr o RS +R5As,fof [m + (0]-"5; (0.6)
™ ™

rae » ur; -cm. A.1;

£, - OTHOCUTeNnbHasi Mrowaab CkaTtol 30Hbl 6GeToHa, onpeaensieMasi
creayoLwmm obpasom:
Npu BbIMONHEHUW YCIIOBUS

N CO0TTRy A+ 0,645R, 4 | @.7)

13 peLeHnsa ypaBHeHUA

W+ Ry AT 2T E

= w
Eap = e —

Ry A+ Rohpy (0.8)

NpY HEBLINONMHEHUW ycroBust ([.7) - U3 peLLeHsi ypaBHEHUS!

N+R A4 +Rb445“122ﬁ
g = u
& Ry A+ 2:55Rsﬂs,ioi ; (8.9)
? - ko3adpUUMEHT, yyuTbiBalOWMIA paboTy pacTsHYTOM apmaTypbl U

NPYHUMAaEMbIi paBHLIM: MpW BbINONHeHU ycrnosus (0.7) v = LE(1 1,558, ) .. |
Ho He 6ornee 1,0; Npu HeBbINoNHeHU ycrosus (0.7) # =0,

A; o - MNOWAAL CEYEHUS BCEN NPOAOIILHOM apMaTypbl;

r; - paguyc OKPYXHOCTW, MPOXOAsILUEN Yepe3 LEeHTPbl TSHKECTU CTepxHen
NpOAOIbHON apMaTypsl.

PucyHok 1.2 - Cxema, npuHuMaeMas Npu pacuyeTe Kpyrnoro cevyeHus
BHELleHTPEHHO CXKaToro anemMeHTa

N
Cocamas 3ona ‘ N
=)
I
<
=
PucyHok [.2 - Cxema, npuHMMaemass npu pacyeTe Kpyrroro CeuveHus

BHELEHTPEHHO CXaToro afieMeHTa

MomeHT Af onpepensieTcsi C y4eToM BMUSHWUSA nNpornba anemeHTa.
(N3meHeHHas pepakums, Uam. N 2).

MpunoxeHune E (cnpaBoyHoe). Pacyer
GEeTOHHbIX LWMNOHOK

Mpunoxenve E
(cnpaBoyHoe)

E.1 Pasvepbl GETOHHbIX LUMOHOK, NEPEAAOLMX CABUraloLLME YCUIMS Mexay
COOPHBIM 3MEMEHTOM U [OMONHUTENBHO YrOXEHHBIM GETOHOM UnM PacTBOPOM,
pekoMeHayeTCs onpeaensTb no opMynam:

e e .
Rylyny

> —Q .
k = s
2Rbi£knk

43
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rae ' - caoeuralowas cuna, nepeaaroLascs Yepes LUMOHKY;
i, b, & - rmyBuHa, BbICOTA U ANMHA LLMOHKMY,

#j - YUCIO LWNOHOK, BBOAMMOE B pacyeT 1 NpuHuMaemoe He 6onee Tpex.

PucyHok E.1 - Cxema ans pacueTa LUNOHOK, NepeAalwLlux caBurarome
yCcUnus ot cGopHOro afieMeHTa MOHONIMTHOMY GETOHY

(=]

1 - cOOPHBI ANIEMEHT; 2 - MOHOMNMUTHBIA 6ETOH

PucyHok E.1 - Cxema [ns pacyeTa LUNOHOK, Nepefalouyx CABUratoLLme yeunvst ot
c60opHOro anemeHTa MOHONMUTHOMY GETOHY

Mpy Hann4mm cxumMaroLen cunbl 2V BbICOTY LUMOHOK AOMYyCKaeTcs onpeaensiTe
no doopmyne

_Q-07N

s
2Rbf£k"gk ’

(E3)

M MPpUHMMATb YMEHbLUEHHOW MO CPaBHEHWIO C BLICOTOMW, OMpEeaensemMon Mo
dopmyne (E.2), He 6onee YeMm B ABa pasa.

Mpy coeauHEHUM LLINOHKaMKN 3NEMEHTOB HaCTWMa ASMHA LUNOHKK, BBOAWMas B
pacueT, [oMKHa COCTaBMnATb He Goree MoMoBWHLI NPOrieTa 3MeMeHTa, Npu 3ToM

BenuyuHa £ NpUMHUMAaETCs paBHOM CyMMe CABWraloLWX YCUNMA Mo BceW AnvHe
aneMeHTa.

Mo ycnoeusim (E.1)-(E.3) cneayet npoBepATb LUMNOHKW COOPHOrO anemeHTa u
WMNOHKW U3  OOMOMHUTENBbHO  YIIOXEHHOrO GeToHa, NpWHUMasi pacyeTHble

conpoTuBneHus 6eToHa LWNoHOK &5 U Ry kak Ans GEeTOHHbIX KOHCTPYKUMIA. Mpu
pacyeTe Ha BblAeprmBaHve pacTsHYTON BETBU ABYXBETBEBOW KOINOHHbI 13 CTakaHa
dyHAaMeHTa JOoNyCKaeTCs yYnTbiBaTb paboTy MATH LUMNOHOK (pucyHok E.1).

MpunoxeHune X (cnpaBoyHoe). Pacyer
KOPOTKMX KOHCOJEWN

MpunoxeHne XK
(cnpaBoyHoe)

.1 PacueT KOpOTKMX KOHcoreit KoronH npu iy £0.%%; (pucyHok XK.1) Ha
OenCTBrE NonepeyHoi cunbl Ans obecneyeHunst MPOYHOCTM MO HAKIOHHOW CXaTown
norioce mMexay rpy3oM 1 ornopoii criefyeT NPOU3BOAUTL U3 YCIOBUSI

O < 0,8Ry by, sin? 6(1+ Sap,,) oK. 1)



B KOTOPOM MpaBasi 4YacTb MpuHUMaeTcsi He Gonee 358, &4y U He MeHee
25Ry; By
B ycnosum (2K.1):
sup - ANVHE NOLLAAKY ONMPAHIS! HAMPY3KM BAOSL BbINETa KOHCOMM:
2
]

o o i
f - yron HakrnoHa pacyeTHOM CXATol NOoCh! K ropusoHTanm [ sm * & = ———
By

A
o =_b L KO3(PULIMEHT apMUPOBaHUS XOMYyTaMu, PacnoNOXeHHbIMU MO
5

W
BbICOTE KOHCOMNu;

3[0€ecb &, - PACCTOsIHVE MEeXOy XOMYyTamu, U3MEPEHHOE MO HOpMariv K HUM.

Mpu pacyeTe yuUTLIBAOT XOMYTbl TOPU3OHTaNbHBLIE U HAKMOHHbLIE MOZ, YITIOM He
6onee 45° k ropu3oHTanm.

HanpsbxeHue cxaTus B MecTax nepefadu Harpy3ku Ha KOHCOMb He [OMKHO

NpeBbILLaTh PACYETHOE CONPOTUBIEHE 6eTOHa CMATUIO R fo;
[na KOPOTKUX KOHCOMEW, BXOASALLMX B XECTKUN y3en paMHOW KOHCTPYKLMM C

3aMOHOMMYMBAHNEM CTbIKa, 3HaYeHUe {sy B YCroBUM (XK.1) MPUHAMAIOT paBHbLIM
BbINIETY KOHCOMM i, €Cr Mpyu 3TOM BbINOMNHstoTes ycrosus M /(2 20,3 m u

dap 11 22/3 (e M v O - MOMEHT, pacTAMMBaIOLMIA BEPXHIOK PaHb pUrensi, u
nonepe4yHass cwuna B HOPManbHOM CEYEeHWW purens Mo Kpak  KOHCOonM
COOTBETCTBEHHO). B aTom cnydae npaByto 4acTb ycnosusi (XK.1) npuHumaroT He

Gonee SRy & hg.

PucyHok X.1 - PacuyeTHas cxema Anst KOPOTKOW KOHCOMM NpU AeMCTBUN
nonepeyvyHou cunbi

L

b, |° L kar
Pacuemuan
/’»,, o == narnonnas
v nonoca
fGemora
4
=
0
R,
l
PucyHok >K.1 - PacuyeTHas cxema p[ns KOPOTKOW KOHCOMM Mpu OEenCTBUK

nonepeYHon cunbl

Mpw LWapHUPHOM ONMUPaHMK Ha KOPOTKYH KOHCOSb Barku, uayluen BAOMb BbieTa
KOHCOMW, NP OTCYTCTBUM CheuuasribHbIX BbICTYNAOWMX 3aknafHbIX AeTanen,

UKCUpYIOLLMX NITOLWAAKY onvpanus (pUucyHok XK.2), 3HaueHve fsup B ycrosun (2K.1)
NPUHUMAaETCA paBHbIM 2/3 ANWHBLI haKTUYECKOW NIOLAAKM ONMPaHMS.

PucyHok X.2 - PacyeTHas cxema Ansi KOPOTKOM KOHCONU Npun
LWapHMPHOM onupaHuu cbopHom 6anku, uaylwen BAoOsNb BbineTa
KOHCOMNK



gt

J:

I
A i 0
"Iur,r-= ‘1 jm'” f
0 Loy /2
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=
s
i 0
Ry,
ly
L 91

PucyHok X.2 - PacuyeTHasi cxema Ansi KOPOTKOWM KOHCOMM MpW  LLUAPHWUPHOM
onmpaHum c6opHon 6anku, nayllel BAOsb BblfieTa KOHCOMM

MonepeyHoe apMupoBaHWE KOPOTKUX KOHCOMEW [AOIDKHO —YAOBIETBOPSATH
KOHCTPYKTMBHBLIM TPe6OBaHMAM.

XK.2 Mpu wapHUpHOM onupaHuM 6arnkm Ha KOHCOSb KOMOHHbI NPOAONbHast
apmarypa KOHCOMv NPoBEPSETCA U3 YCIIOBUS

—= Rs As ) (>K2)

rae Iy, fy - cM. pucyHok XK.1.

Mpu aTom npogjonbHasi apmatypa KOHCOrM [formkHa 6biTb [oBedeHa Ao
CBOGOAHOIO KOHLIA KOHCOMM U MMETb Haanexalllyto aHKepOBKY.

Mpy XECTKOM COEOMHEHUN PUrenist U KOMOHHbI C 3aMOHOMUYMBAHMEM CTbiKa U
NPUBAPVBAHNEM HIDKHEN apMaTypbl PUresist K apMaType KOHCOMM Yepe3 3aknaaHbie
[eTanu NnpoAosbHas apMaTypa KOHCOMM NPOBEPSIETCS U3 YCIIOBUS

i
QkL - N, R4, OK.3)
]

rae Ii, g - COOTBETCTBEHHO BbISNET M paboyasi BbICOTA KOPOTKOM KOHCOMK;

N, - ropusoHTanbHoe ycurve, OefCTBYIOLWEE Ha BEpX KOHCOMM OT puresns,
pasHoe:

M Ol /2
s

N

&

(K.4)

W npuHumaemoe He Gomee LAkrly Rye +030 (e £y w !, - cooTBeTcTBEHHO
BbICOTA W [JMHA YITIOBOTO LUIBA MPUBAPWBAHWS 3aKNafHbIX AeTanei purens u

koHcorm; & ¢ - pacyeTHoe COMPOTMBIIEHNE YITIOBbIX LUBOB Cpe3y Mo meTanny Lwea,
onpeaensiemoe cornacHo CI1 16.13330, npu anekTpogax 342 wa =180 Mra; 0,3 -

KO3(MLIMEHT TPEHWSI CTarm Mo cTanu), a Takxe He 6onee Ry, (roe Ry v Ay,
- pacyeTHOe COMPOTUBMEHWE W NNOWAAb CEeYEHUS COOTBETCTBEHHO BEPXHEN
apmatypebl purensi).

B cdhopmynax (XK.3) n (K.4):

M, @ - vsrmbalouyii MOMEHT M rornepeyHasl Cura COOTBETCTBEHHO B
HOPMarbHOM CEYEHWUN PUrEns MO Kpat KOHCOMW; eCrM MOMEHT Af pacTsrvBaoT
HWDKHIOKO TpaHb purens, 3HaveHue Ad yuutbiBaeTcs B dopmyne (XK.4) co 3Hakom
"MUHYC";

-Esup - q)aKTVI‘-IeCKaﬂ ANnHa NNoWwaaKku onupaHua Harpy3ku BAOJSb BblneTa
KOHCON;

hgp - paboyas BbicoTa purens.

MpunoxeHune U (cnpaBo4yHoe). PacueT c6opHO-
MOHOJIMTHbIX KOHCTPYKLUN

MpunoxeHve N
(cnpaBoyHoe)

.1 CHOpHO-MOHOMNUTHbIE KOHCTPYKLIMM COCTOSIT M3 COOPHbIX Xerne3o06eTOHHbIX
3/1EMEHTOB, MOHOMMTHOTO BETOHA, YNOXEHHOTO Ha MecTe, U apMaTypbl.

B kayecTBe COGOpPHbIX 3NIEMEHTOB MPUMEHSIIOTCS  Kak  CrneuuanbHo
3aMpOEKTUPOBaHHbIE, Tak U  TWMOBble Xene3obeToHHble OOblYHble  Unn
npeaHanpsbkeHHble 3MeMeHTbl CEOPHBLIX KOHCTPYKLIMIA.
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N.2  COOpHO-MOHONMUTHbIE  KEne300EeTOHHble ~ KOHCTPYKUWMW  OOSDKHbI
YAOBNETBOPATL TPebOBaHWAM pacyeTa Mo Hecylle CnocobHOCTU (npedenbHble
COCTOSIHASI MEPBOW TPynMbl) U MO MPUrOAHOCTM K HOPMarbHOW 3KCnmyaTauum
(NpenenbHble COCTOSAHUSI BTOPOW rpynnbi).

CBOPHO-MOHOMUTHBIE KOHCTPYKLMM CrieAyeT pacCyWTbiBaTb MO MPOYHOCTU,
06pa3oBaHNI0 M PacKpbITUIO TPELMH 1 No AedopMaunsm Ana crnegyowmx ABYX
cTafuii paboTbl KOHCTPYKLMIA:

0o npvobpeTeHnss 6GETOHOM, YNOXEHHbIM Ha MecTe  MCMOSb30BaHus
KOHCTPYKLUM (6ETOHOM OMOHONMYMBaHUS), 3aaHHON NPOYHOCTM - HA BO3AeNCTBUE
Maccbl 3Toro 6eToHa W [ApYrux Harpysok, AeCTBYIOLMX Ha AaHHOM 3Tane
BO3BEIEHVSI KOHCTPYKLINY;

nocne npuobpeteHnss GETOHOM, YNOXEHHbIM Ha MecTe WCMOoMNb30BaHWS
KOHCTPYKLUM (GETOHOM OMOHONMMYMBAHWS), 3a4aHHOW MPOYHOCTU - Ha Harpysku,
OeiCcTBYIOLLME Ha 3TOM 3Tane BO3BEAEHUS U NPU KClyaTaL M KOHCTPYKLIW.

PacyeTr CcOOPHO-MOHOMUTHBLIX KOHCTPYKLMIA nocrne npuobpeteHust 6eToHoM
OMOHOMMYMBAHWS 3aAaHHOM MPOYHOCTM HEeoBXOAUMO NPOM3BOAUTL C  YYETOM
HayarbHbIX HaNpskeHW u aedopmMaLni, NPoSBMBLUMXCS B COOPHBIX dNieMeHTax Ao
nprobpeTeHns 6ETOHOM OMOHONMYMBAHWUS 334,aHHOWM NPOYHOCTU.

W.3 HagexHyto cBs3b 6€ToOHa OMOHOMMYMBAHNS C GETOHOM COOPHbBIX 31IEMEHTOB
pekoMeHAyeTCs OCYLLECTBIIATh C NMOMOLLbIO apMaTypbl, Bbilyckaemol 13 cOOpHbIX
9NIeMEHTOB, NyTEM YCTPONCTBA BETOHHbIX LUMOHOK WM LLEPOXOBATON NOBEPXHOCTH,
nNpoaorbHbIX BbICTYNOB, MM C MOMOLBIO APYrYX HaAEXHbIX, NPOBEPEHHbIX
crnocoboB.

Pacyer NpoOYHOCTM  KOHTaKTHbIX LIBOB OT [AEWCTBUSI  CABUraloLLMX,
pacTSArMBaloWLMX U CXXMMAtOWMX CUn Mexay COOpHbIM 3MeMEHTOM U MOHOMUTHBIM
©6eToHOM npounsBoauTcs cornacHo .4.-1.8.

M.4 PacyeT KOHTaKTHbIX LUBOB Ha PaCTsPKeHUe peKoMeHOyeTCs Npov3BoanTb U3
ycrnoBusi

Ny Sy Re Ay, n.1)

TAE Yat; - KOIPMUUMEHT, MPUHUMAEMbIN ANs 06paboTaHHbIX WBOB paBHbIM 0,25, a
Ans Heob6paboTaHHbIX LUBOB paBHbIM HyTHO.

PacyeT apMupoBaHHbIX KOHTaKTHbIX LUBOB Ha PacTsHKEHWe peKoMeHAyeTcs
npon3BOAUTb U3 YCIoBUS

N SR n.2)

MN.5 PacuyeT KOHTaKTHbIX LIBOB Ha COBWI PEKOMEHOYETCS MNpPOU3BOAUTL W3
ycroBusi

Qj < ¥, sh,f * Ry 'AbJ' i n.3)

TA€ Yoshj - KOIMUMEHT, MPUHUMAEMbI AnA HEOOPabOTaHHbIX WBOB PaBHLIM
0,5, a ana o6paboTaHHbIX WBOB paBHbIM 1,0;

PacyeT apMypoBaHHbIX KOHTaKTHbIX LUBOB Ha COBUF PEKOMEHAYETCS
NpoOM3BOAUTL K3 YCIOBUS:

Qj £ Yo, sh,i Ry 'Ab,j [l Ysb,sh,j RS,J' 'J'"‘:s,u") , n4)

HO He 6onee ¥ shlim ' For ",
A€ Yosh,j - KOI(MULMEHT NPUHAMAEMbIN TaKUM ke, Kak 1 B veriosum (M1.3);

1
Ysb,sh,j - KOI(MLIVEHT, MPUHUMAEMbIV PaBHBIM 1,0 (ﬁ ;

Yo skl - KOIPAMLMEHT, NpUHUMaeMbIlt paBHbIM 2,0;
_ g

Ay
(N3meHeHHas pepakums, Uam. N 2).

Hs j - KO3(XPULIMEHT apMUPOBaHWS KOHTAKTHOTO LLBA.

.6 PacyeT KOHTaKTHbIX LUBOB Ha COBMECTHOE [AEeNCTBUE CABUralowmx u
pacTsarMBaloLLyx yCUvin NpousBOANTCS U3 YCroBUs

&+£31’ (|/|.5)
Q_;'D N_}',D

e ycunve Nj,g NpYHUMaeTcst paBHbIM Npaeoi YacTu B ycrosusix (U.1) n (U1.2), a

ycunve QJ-,D - paBHbIM NpaBow YacTu B ycrnosusx (1.3) n (1.4).
W.7 PacyeT KOHTaKTHbIX LLUBOB Ha CxaTWe NpOoV3BOAUTCS U3 YCIIOBUS
Ny SRy Ay ;. (1.6)

Pacuet apMMPOBAHHbIX KOHTAaKTHbLIX LWBOB Ha CxXatue peKkoMeHOyeTcA
npon3soaunTb N3 ycrosua

Ny SRy My +Roy Ay n.7)
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.8 PacyeT KOHTaKTHbIX LUBOB Ha COBMECTHOE AEWCTBUE CABMUralowMx W
CXVIMaIOLLMX VCUMUIA MDOU3BOAUTCS U3 YCIIOBUIA:

j\,?:j
npn 0 < —2-<04
NJ,D

QJ‘ < QEJ,_;',D * Fiw Nj, (|/|.8)

N i
npn 0,4 < —— <0,6
Nip

QJ‘ = QEJJ,D +0.4. Yiw Nj,ﬂ ) n.9)

NJ-
npu 0.6 < —L <1
A0

QJ‘ < QEJ,J',D +':"'jw (NJ',D _Nj) s (1.10)

me ycunve Nj,g NpYHUMaeTCsi paBHbIM MpaBoir YacTu ycrosus (U.6) n (L1.7),
ycunve Qz,,j,n - paBHbIM npaBou YacTu B ycnosusx (M1.3) u (1.4), koaddmumneHt

Yiw NpuHUMaeTcs paBHbiM 1,0, @ Ang ocobbix criydaes, TPebyoUWX OMbITHOrO
060CHOBaHUS - MO AaHHbIM NPAMbIX 3KCNIEPUMEHTANbHBLIX UCCIIEA0BAHWIA.
(N3meHeHHasi pepakumsi, Mam. N 2).

MpunoxeHune K (cnpaBoyHoe). YueTt
KOCBEHHOIro apMUpoOBaHUA NpuU pacyeTte
BHELIEHTPEHHO CXaTbIX 3/IeMEeHTOB Ha OCHOBe
HenMHenHou aecopmMaLMOHHON Moaenu

Mpunoxenne K
(cnpaBoyHoe)

K.1 PacyeT BHELEHTPEHHO CXaTbIX CTEPXHEBbIX 3IEMEHTOB U3 TSHKENOro uim
MENKO3epHUCTOro GETOHA C KOCBEHHbIM apMMPOBaHWEM Ha OCHOBE HEMVMHENHOMN
nedopmMaLoHHON MoAernv criegyeT NPoM3BOAWTL CornacHo ykasanwi 8.1.20-8.1.30
1 QONOMHUTENbHBIX Ykadanun K.2-K.4.

K.2 XKeCTKOCTHblE XapakTepuUCTVKu Dy (i, i -1, 2, 3) B ypaBHeHusx (8.39)-
(8.41) pna onpepeneHuss gedopmauuii 6etoHa M apmaTypbl B HOpMaribHOM
CEYEeHUN IreMEHTOB C KOCBEHHbIM apMuWpoBaHWeM CcrefyeT onpedenstb Mo

copmynam:

2 2 2
Dy =Xy Zi By vy YAy Ziy By vy +Zk:ﬂbk'sz:c'gb Pk (K1)
i J
2 2 2
Dog =28y 2y By vy + DAy Zoy  Eyvyg +%Abk Zie By i (K2)
I J

D12=Z4Abi'zbn’ 'Zbyi By vy +Z4Asj 'stj"zsyj 'E.y"y.y' +%Abk'szklzbyk CEy v
? J

; (K3)

Dig =X dyy Zpyg By vy + 2 A5 Ty Bgovg s %Abk Zoa By Vor (K4)
i i

Doy = Z‘qbi 'Zbyi By v+ Z‘qu 'Zs_yj' qu i Zk:‘qbk : Zbyk By Yok ; (K.5)
! J

Doz = X dyBy vy + 245 Egovy +Zklﬂbk "By Vor (K.6)
i J

rae: Ay, Zpe, Zipk - NIOWAAL, KOOPAMHATBI LEEHTPA TSDKECTW & -0 CXATOro
yyacTka 6eToHa C KOCBEHHbIM apMUPOBaHMEM W HanpsbkeHWe Ha YpOBHE ero
LieHTpa TSHKECTH;

¥pr - KO3dpMUMEHT ynpyrocTn 6eToHa C KOCBEHHbIM apMUpOBaHWEM X -ro
y4acTka; ocTanbHble 0603Ha4YeHust - cm. 8.1.23.

[onyckaeTcs B coopmynax (K.1)-(K.6) npuHumats <g; = 0.

K.3 3Hauenuss koadpdmumMeHTa ¥ CcrniegyeT onpenensdtb Mo AuarpaMmve
necopmypoBaHns 6eToHa ¢ KOCBEHHLIM apMUPOBAHNEM MPY OCEBOM CXaTuK.
Mpy MCNonNb3oBaHWM ABYXMMHENHBLIX UMM TPEXIMHENHbIX AnarpaMM 3HaveHus

Ko3aphmLMeHTa ¥ i CriegyeT onpeaensTb, UCMonb3ys 3aBucuMocTu (6.5)-(6.9), B
KOTOPbIX BMECTO XapaKTepucTuk GeToHa R, Sy WM 557 criedyeT UCMorb3oBaTh

XapakTepucTukn 6eToHa C KOCBEHHbIM apmMupoBaHnemMm Rb,red , Eblred M Fbdred

Rb,red =Ryt B H 'Rs,zy (K.7)
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Fplped = Fp0 + 0,002 0ty (K.8)

Eho,red
Sbdred =2 _— (K.9)
b0

rae &; . - pacyeTHoe CONpOTUBIIEHUE apMaTyphl CETOK KOCBEHHOMO apMUPOBAHWST;

e B liag 81
By = (K.10)

A

3gech #,, A, I, - uncno cTepxHen, nrowanb NOMNEPeYHOro CEYEHUs 1 AnMHa
CETKM COOTBETCTBEHHO (MO OCSIM KpalHUX CTEPXKHEN) B OQ4HOM HanpaBneHny;

#y, Ay, Iy - T0)Ke, B Apyrom HanpasreHuy;

1

P e .
0,23+ a0 (K1)
By Ry
Qg = ——— K.12
red Rb +10 ( )

Bip v By -8MMa.

K.4 Tpn wucnonb3oBaHWM KPUBOMMHEMHbIX Auarpamm  aedopMupoBaHus
3HayeHunss KoapdpuumeHTa ¥ 5 credyeT onpeaensiTb, MCMOMb3ys 3aBUCKUMOCTU
(K.2)-(K.8), B KOTOpbIX BMECTO XapakTepucTuk 6eToHa & u &, cregyer
1CrONb30BaTh XapakTepUCTUKM BETOHA C KOCBEHHLIM apMUpOBaHWEM Ri,ed W

Zhillyed , @ 3HAYEHVE MapameTpa ¥ ANA BOCXOASLEN BETBM AMarpamMbl OCEBOrO
cxkatns GeToHa crneayeT NpUHMMATb pPaBHbIM 3HAYEHWIO, BbIYUCIIEHHOMY O
copmyne

Ry

¥p < .
Rb,red

(K.13)

MpunoxeHue J1 (pekomeHayemoe). Pacuer
KOHCTPYKLUWA C KOMMNO3UTHOM NONIMMEPHOM
apmarypou

MpunoxeHwe JT*
(pekomeHayemoe)

1.1 O6wue nonoxeHus

N1.1.1 PekomeHgauum no pacyeTy pacnpoCTPaHSIIOTCA Ha KOHCTPYKL MW,
apMMpoBaHHbIe KOMMO3UTHONM NoNMMepHol apmaTypoit (aanee - AKIM).

J1.1.2 AKIT pekomeHaoyeTCA NPUMEHATb ANS  apMUPOBaHUS  KOHCTPYKLIWWA,
KCNMyaTUpyeMbIX B YCIIOBUSIX arpeCCUBHOTO BO3AENCTBUS OKpYXatoLLen cpeabl.

[ina  apMUpoBaHWA KOHCTPYKLMIA criedyeT MNpUMEHATb COOTBETCTBYIOLLYIO
TpeboBaHuam FTOCT 31938 AKIT crnepytoLmx BUAOB;

- cTeknokomno3ntHyto (ACK);

- 6azanbTokoMno3uTHyto (ABK);

- yrnekomnosuTHyto (AYK);

- apamuaokomnosnTHyto (AAK);

- KOMBU1HMpPoBaHHYO (AKK).

Bug AKI crnegyeT BbIGMpaTh C y4€TOM YCIOBUIA 3KCMnyaTaluum KOHCTPYKLIWIA,
XapakTepa VX Harpy>eHusi 1 9KOHOMUYECKMX noKasaTenen.

12 HopmamBHble W pacyeTHble XapakTePUCTUKM KOMMO3UTHOM
nonuMe pHou apMatypbl

N.2.1 HopmaTu1BHOE 3HaueHe CONpOTUBIIEHUs pacTsbkeHuto &y 1! 1 sHaueHve

moayns  ynpyroctn £ £ AKIM onpegenaT ¢ obecneveHHocTbio 0,95 no
pesynbTaTtam ucnblTaHuii obpasuos B cootBeTcTBUM ¢ TOCT 31938.

1) BykBeHHble 0603Ha4YeHNst C MHAEKCOM " /" OTHOCATCS K XapakTepucTukam u
napameTpam KOHCTpyKLun ¢ AKT.

J1.2.2 Pac4eTHOe 3Ha4yeHne CONpPOTMBIIEHNS PACTSKEHMIO Rf AKT1 onpegenstor
no cpopmyne

Y51 Rpn
Rp=Sm

¥ , (n.1)

rae Yy - KOO(HMLMEHT HAAEXHOCTU NO MaTepuary, NpMHUMaeMblid Npy pacyeTe
no npegenbHbIM COCTOSIHUSIM BTOPOM rpynnbl paBHeiM 1,0, @ npu pacyete no
npegensHbIM COCTOSIHUSIM NEPBOW rPynMbl - paBHbIM 1,5;
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Yf1 - KOS(PMUMEHT, yUNTLIBAIOLMIA YCIOBUA IKCMIyaTaLyMn KOHCTPYKLMA C
AKT1, npyHMMaemsIv no Tabnumue J1.1.

Tabnmua J1.1
Ycnosus akcnnyatauum || Bug AKIM
KOHCTPYKLIWiA
ACK ABK AYK AAK AKK
Bo BHyTpeHHMX NOMELLEHNAX 0,8 0,9 1,0 0,9 0,9
Ha oTkpbITOM BO3AYyXeE 0,7 0,8 1,0 0,8 0,8

J1.2.3 Mpwu pacuyeTe KOHCTPYKLMIA NO NpeferibHblM COCTOSIHUAM NEPBON rpynMbl
Ha OeiCTBUE TOMbKO MOCTOSHHLIX M ASMUTENbHBIX HAarpy3ok pacyeTHOE 3HaYeHve
conpoTtuBrieHus pacTtskeHnto AKI cnegyet onpegensatb no dopmyrne

Re =518, (n.2)
roe Yy - KOI(HMUMEHT CHIDKEHWNSt COMPOTMBIIEHUsA pacTsbkeHuo AKIM npu

ANMTENbHOM AENCTBUN Harpy3ku, NpUHUMaeMblin no Tabnuue J1.2.
Tabnuua J1.2

Bua Harpyskun Bua AKT

ACK ABK AYK AAK AKK

KpaTtkoBpemeHHas 1 1 1 1 1

[OnuTtenbHas 0,3 0,4 0,6 04 0,4

J1.2.4 PacuyeTHoe 3HaveHve npepernbHbiX OTHOCUTENbHbIX Aedopmauui AKI

£ uit CNieAyeT BbIYUCTIATH Mo dopmyre

Ry
Epal S (n.3)
£f

J1.2.5 PacyeTHoe 3HaveHune conpoTuBneHuss AKI cxatuio cnegyet npuHMMaTh
PaBHbIM Hynto.

J1.2.6 PacyeTtHoe 3HauveHue conpotusneHus AKIl pacTsxeHutio npu pacyeTe
NPOYHOCTU CEYEHWUIA, HAaKMOHHbIX K MPOAOSIbHOM OCK 3fIEMEHTA, ONpeaensioT:

- Npu paguyce 3armba xoMyToB He MeHee 67 :
Rpu=00048, =058, (n.4)

- npu paguyce 3arvba xomyToB MeHee 64 - No gaHHbIM npousBoguTens AKIT,
HO He Bornee 3HayeHwus1, BbluMcnieHHoro no dopmyrne (J1.4).

Bo Bcex cryyasix pacyeTHoe 3HadeHne & £ conpotusnieHns AKI pacTsbkeHnto
cnepyeT npuHumatb He 6onee 300 MMa.

J1.2.7 PacyeTHble auarpammbl  AedopmupoBaHus  (cocTosiHus!)  AKI,
yCTaHaBMMBaloLWMe CBS3b  MeXOy  HanpsbkeHUsMM U OTHOCMUTENbHLIMM
nedopmMaLuaMmn Npy pacTsxeHun, criedyet NPUHUMATh JIMHERHBIMU.

1.3 KoHcmpykuun 6e3 npeaBapUTENbLHOrO HaNpsiKeHUA KOMMO3UTHOW
nonMMe pHoi apmaTypbl
PacuyeT KOHCTPYKLMIA NO NpeAesibHbIM COCTOSSHUAM NepBOM rpynnbI

J1.3.1 Pacuyer KoHCTpykumn 6e3 npeaBapuTenbHoro HanpsbkeHust AKI no
npeaenbHLIM COCTOSHUSM NEPBOW MPYNMbl BbINOMHSIOT Mo pasaeny 8.1, npu aTom B
pacyeTHble hopMyrbl BMECTO 3HAYEHWIA XapaKTEPUCTUK U NapameTpoB CTarnbHO
apmaTtypbl  MOACTABMAOT  3HAYEHUS] COOTBETCTBYIOLLWMX XapaKTepuCTVK 1
napameTtpos AKIl, NpuvHMMalOT 3Ha4eHve NMowaan CeYeHWUs pPacrofioeHHOW B

cxarov 30He AKT1 4‘1} =0 v yuutbiBatoT ykasaHus J1.3.2-J1.3.3.



J1.3.2 TMpu pacyete NO MPOYHOCTU HOPMaribHbIX CEYEHW Un3rnbaembix,
BHELIEHTPEHHO CXaTblX, LIeHTPanbHO U BHELLEHTPEHHO PacTAHYTbIX KOHCTPYKLIWIA No
npeaenbHbIM YCUnusm:

- 3Ha4vyeHne rpaquHon OTHOCUTESBHOM BbICOTbI CXaTOW 30HbI E—vR , PN KOTOPOM
npegenbHoe COCTOAHME KOHCTPYKL UMM HacTynaet ogHOBpeMeHHO C JOCTMXeHNEM B

pactaHyTon AKI HanpsbkeHUsi, paBHOrO pacyeTHOMY COMPOTMBIIEHUIO Rf,
onpeaenstoT no dopmyrne

X Ll
I SN
L 1g Erat
Zp (J'I5)

roe @ - XapakTepucTuKa CXaToW 30Hbl OeTOHa, MpuHMMaemasi Ons TSHKENoro
6eToHa knaccoB go B60 BkmouutensHo pasHow 0,8, a ana Tskenoro GeToHa
knaccos B70-B100 u ansi mMernko3epHUCTOro, Nerkoro U siyenctoro GEeToHoB -
paBHoii 0,7;

€l - MPEOENbHOEe 3HaYeHNe OTHOCUTENbHOW Aedopmaumnmn yanuHenus AKT,
Bbluucnsiemoe no copmyne (11.3);

€3 - OTHOCMTeNnbHble Aedopmaunn cxatoro 6etoHa, NpUHYMaembie No
yKkasaHusm 6.1.20.

- npu X > Erhy 3HaYeHVe BLICOTHI CXATON 30HLI CEYEHUs MpY OMpeaerneHnm

npegensHoro  marvbaiowero  MomeHTta M, Ona  M3rMBaembiX  KOHCTPYKLUIA
NPSIMOYTOMbHOTO CEYEHUSI BBIYMCTISIIOT MO hopmyrie:

x=\j(0,5|_1_foaf2kg)2+|.J.foaf2c0k02 LIPS (n.6)

rae

A E R
uf:_b}; ; 0£f=E—f; Ew:—b'
b2

Ep2

ﬂf - nnowaab ceveHnst AKT, pacnonoXeHHoM B pacTAHYTOM 30HE CeYeHUs.
PacyeT no npoYHOCTU M3rMbaembix KOHCTPYKLUIA TAaBPOBOTO UI [BYTaBPOBOIO

cedeHWit C MOMKo B cxatoit 3oHe npu * >Egky npousBogaT Ha oOcHoBe
nedopmaLMoHHo mogernv no ykaszanusam 8.1.20-8.1.30 ¢ yyetom J1.3.3.

J1.3.3 Mpu pacyeTe NO MPOYHOCTU HOPMasbHbIX CEYEHW KOHCTPYKLWUA Ha
ocHoBe AedopMaLMOHHOW Mogenu:

- B pacyeTHbIX 3aBUCUMOCTSIX NPUHUMaIOT Af =0uvs =1,
- pacyeT Mo MPOYHOCTM MPOM3BOAAT U3 ycrnosus (8.37) U AOMNONHUTENBHOMO
yCroBusi:

g SEf 0, .7)

A€ €f max - OTHOCUTENbHaA Aedopmaumns Hanbonee pacTaHyToro ctepHs AKI B
HOpMarnbHOM CEYEHUN KOHCTPYKLUN OT AENCTBUS BHELLHEW Harpysku;

Efulf - NPEAErbHOe 3HaYeHMe OTHOCUTENbHOM AedopMaum yanmHeHus AKTT,
Bbluuncnsemoe no copmyne (J1.3).
PacuyeT KOHCTPYKLMiA NO NpeAeibHLIM COCTOSIHUSIM BTOPOM rpynnbi

J1.3.4 PacyeT KOHCTPYKUMA MO MpeaenbHbIM COCTOSHWSAM BTOPOW rpynnbl,
BKJIHOYAIOLLMIA pacyeTbl No 06pa3oBaHmio, PacKpbITUIO TPELLMH 1 Mo AedopMaLmsam,
NpOBOAST No pasgeny 8.2, Npy 3TOM B pacYeTHble 3aBUCUMOCTY BMECTO 3HaYeHUi
XapaKTepUcTUK W MapameTpoB CTarbHOM apmaTypbl MOACTABAAIOT 3HAYEHUS
COOTBETCTBYIOLMX XapakTepucTuk u napameTpos AKIl, npuHUMalOT 3Ha4eHvie

nowaan CeyYeHns pacnornioxXeHHOM B cxaton 30He AKT] ﬂf =0 u yyuTbIBalOT
ykasaHus J1.3.5, J1.3.6.

J1.3.5 MNpun pacyeTe No pacKpbITUIO TPELLMH 3HAYEHNE @qp: i B YCTOBUM (8.118)
NpUHUMatoT He bonee:

0,7 MM - npuM HENpPOAOIKATENbHOM PacKpbITUM TPELWH B HOPMaribHbIX
YCIOBMSIX 3KCyaTaLum KOHCTPYKLUIA (3KCMnyaTaumsi B 3aKpbITbIX MOMELLEHUSX);

0,5 MM - npu nNpPoOOOIKUTENBHOM PacKpPbITUM TPELWMH, a Takke npu
HeMnpOAOIPKUTENbHOM PacKpbITUM TPELLMH NpU SKCNIyaTaumum KOHCTPYKLWIA B cpeae
C MOBBbILUEHHON BNAXHOCTLIO (3KCMNyaTaumsi Ha OTKPbITOM BO3AYyXe UMM B FPYHTE) U
B arpecCcuBHON cpeae.

J1.3.6 lpu pacuyeTe LWMPUHBbI PacKpbITUSi HOpMarnbHbIX TpewwH B copmyne

(8.128) 3Ha4eHve koadhdmLMeEHTa Py, YHUTbIBaOLEro Npodmb npoaonsHon AKI,
NPVHYMAIOT PaBHbIM:

0,7 - ana apmaTtypbl NepMoANYECcKoro Nnpodwmns;

1,2 - Ans rmagkoun apmartypbl.

J1.4 KoHcTpyKkuum ¢ npeaBaputenibHO HanpsixxeHHou AKIM



J1.4.1 PacyeT KOHCTpPYyKLMA C NpeaBapuTensHO HanpsbkeHHon AKIT BbINOMHSOT
no pasgeny 9, npu 3ToM B OPMyNbl BMECTO 3HAYEHUA XapaKTEepUCTUK W
napameTpoB CTanbHOW apmaTypbl MOACTaBMAT 3HAYEeHUS COOTBETCTBYHOLLMX

XapaktepucTuk n napametpos AKI1, B pacyeTHbIx dopmynax npUHUMAOT ﬂ;r =0wn
Y4UTbIBAIOT yKasaHus 11.4.2-J1.4.12.

N.4.2 NMpenpapuTernbHble HanpsbkeHna AKT C g npuHUMaloT He Gonee:
-0,5 R - ans AAK;

-0,65 Rp - ons AYK;

-0,45 Rg - ans ACK n ABK.

N.4.3 Totepn oT penakcaumm HanpsbkeHud AKTT &Gﬁﬂ onpegensT no

copmynam:
nns ACK, ABK n AAK:

1'50@1 = 0,20@ ) (ﬂg)
ona AYK:
AG g = 01504 . (n.9)

B dhopmynax (J1.8) u (J1.9) sHadeHne Ty npuHUMatoT 6e3 ydeTa notepb.
Mpn Hammumm Gornee TOYHbIX AaHHbIX O pernakcauum AKI gonyckaetcs
NPUHUMATb UHbIE 3HAYEHMS NOTEPb OT penakcaLuy.

Ona AKK 3HaueHust Cpu ﬁﬁﬁﬂ NPUHUMAIOT NO AaHHBLIM U3rOTOBUTENS.

J1.4.4 MakcvmarnbHoe 3HavyeHue TemnepaTtypbl Npy NPonapuBaHnUM KOHCTPYKLN
He [OIKHO MpeBbllaTb 3HAYeHWst TemnepaTypbl CTEKMNOBaHWA MNOMMMEPHOW
matpuubl AKT.

11.4.5 MpenBapuTernbHble HaNpskeHNs B 6eTOHe Tgy HE [OIKHBI NPEBbILaTh:

- 06&5 - npu nepegade ycunus npendBapuTensHoro obxatus fiy,
OMpeaEensiemMoro ¢ y4eToM nepsbix NoTepsb;

- 0,4535,3, - B 3KCNMyaTauWoHHOW CcTaawu npuv OEeNCTBUM  yCuUnns

npensapuTesibHoro obxatus lti‘:l), onpenendaemMoro ¢ y4eTomMm noOfHbIX NOoTepb, U
HOpMaTI/IBHOVI OnMTensHon Harpysku;

- 06Rp - B OKCMIyaTAUMOHHON CTafuM NpW  AEACTBAM  ycunus

npensapuTencHoro obxatust 7y, ONpeAensieMoro C Y4eToM MOrHbIX MoTepb,
NOJIHOW HOPMAaTUBHON Harpy3Kku.

J1.4.6 OnuHy 30HbI Nepefayn npeaBapuTeribHOTO HanpsbkeHusi Ha 6eToH ans
AKIM 6e3 fononHUTenNbHbIX aHKEPYIOLLWX YCTPOMNCTB OnpeaenstoT no cdopmyne

Gg A
O (.10)
Roond Uy

rae Cg - NpeaBapuTenbHOE HanpshkeHue B Hanpsraemon AKI ¢ ydeTom nepebix
noTepsb;

Ryomd - COMpOTUBIIEHME cuenneHuss Hanpsraemoin AKM ¢ GeToHom,
COOTBETCTBYIOLLEE NepeaaToyHoN NpovHocTy 6eToHa u onpeaensiemoe no J1.5.6.

J1.4.7 PacyeT no NpoYHOCTM HOPMaribHbIX CEYEHWI MO MpegenbHbIM YyCUnmam
nposogsaT no 9.2 ¢ yuvetom J1.3.1-11.3.3, J1.4.8-11.4.10. MNpn atom B dhopmynax

o0603HayeHus nroLaaen ceveHmns ﬂf crnepyeT OTHOCUTb Kak K HanpsiraeMoMn, Tak n
K HeHanpsraemoun AKTT.

N.4.8 3HaveHus oTHocuTenbHOM Aedopmaumm £  AKMI, pacnornoxeHHon B
pacTSHYTOW 30HE MPU BbIYUCIIEHUW 3HAYEHUS FPAHUYHOWM BLICOTbI CXATOW 30HbI

6eToHa & onpedensioT no dopmyne

_8&r-9

£g (n.11)
By

rae Cg - npeaaputenbHoe HampspkeHue B AKM ¢ yyeTom BCcex noTepb,

NpUHUMaeMoe Mpy 3Ha4eHnn KoaddmuymnerTa ¥ g = 0,9.

J1.4.9 MNpwu pacyeTe anemeHTa B CTaaun NpeaBapuTEnbHOrO obxatus ycunve B
Hanpsiraemoit AKI BBOAST B pacyeT Kak BHELLHSS NpofonbHas cuna, paBHas

Np :Gﬁ,ﬂﬁ,, (n12)

roe ﬁﬁ, - nnowiaab ceveHns Hanpsraemon AKTT;
COgp - nNpedBapuTerlbHble HanpshkeHWs € y4eTOM NepBbiX MoTepb K

KoadpdmuymerTa g =1,1.



J1.4.10 PacyeT no nNpoYHOCTM HOPMamnbHbIX CEYEHWN Ha OCHOBE HENMHENHOW
nedopmaLlnoHHor Mmogernv 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
COCTOSIHASIM BTOPOW FpynMbl, BKMHOYAOLWMIA pacyeTbl N0 06pa3oBaHuio, packpbiTuio
TpewyH u no gedopmaumsam, nposoasTt no 9.3 n ¢ yyetom J1.3.9, npn atom B
pacyeTHble opMynbl BMECTO 3HAYEHUN XapaKTepUCTUK U NapaMeTpoB CTanbHON
apmMaTypbl MOACTaBMAT  3HAYEHUs COOTBETCTBYIOLMX  XapaKTEPUCTUK W©

napameTpos AKIM 1 nprHUMatoT ﬂ} =0.

J1.5 KoHcTpykMBHBbIE TpeboBaHusA
TpebosaHusi K 2e0MEMPUYECKUM pasmepam

J1.5.1 F'eomeTpuyeckne paamepbl KOHCTPYKLWA ¢ AKI AOMmkHBI COOTBETCTBOBaTL
TpeboBaHuam 10.2.
TpebosaHusi K apMUpo8aHUIo

J1.5.2 ApmmnpoBarue koHcTpykuuin AKI 4omKHO cooTBeTCTBOBaTb TpeboBaHWsaM
10.3 n yuntbIBaTh pekomeHpauum J1.5.3-11.5.7.

J1.5.3 MuHumanbHble 3HayveHus TonuwHbl crnost 6etoHa o AKI npuHumaroT
paBHbIMM:

25 Mm - npu sKkcnnyarauuu KOHCprKLlI/IVI B 3aKpPbITbIX NOMELLUEHUAX;

35 MM - Npu 3KcnnyaTaummM KOHCTPYKLMIA Ha OTKPLITOM BO3AYXe 1 B rpyHTE (Npu
OTCYTCTBUM AOMOMHATENbHbBIX 3ALLMTHBIX MEPONPUATUNR).

Bo Bcex criyyasix TOMWMHY 3almTHOrO crnosi 6eToHa crnedyeT NpuUHUMaThb He
meHee anameTtpa AKT.

N.5.4 KoaddbMuMEHT apMMpoBaHWs MPOAONLHON pacTaHyToin AKIM Kf, %,
cneayeT NpUHUMAaTbL HE MEHee, Yem:
0,13% - B un3MbaeMbIX, BHELEHTPEHHO DaCTSHYTbIX 3nemMeHTax W

BHELIEHTPEHHO CXaTblX 3NEMEHTax MNpu rMGKOCTM _1517 (Ana NpsMOYrobHbIX
I
2
cevyeHnn — =5);
k
]
0,33% - BO BHELEHTPEHHO CXaTblX 3reMeHTax npu rMbkocTu _1287 (ans

I

U
NPSAMOYTOfbHbIX CeYEHNIA % =25);

ana NPOMEXYTOYHbIX 3Ha4YeHun mobkocTn ONIEMEHTOB  3HayeHue L
onpenendarT No nHTepnonauun.

J1.5.5 B nuHEenHbIX KOHCTPYKUMSX U NAMTax C BbICOTOW NOMNEPEYHOro ceyeHus
% »150 MM Hanbonblliee paccTosiHUe Mexay OCAMU CTepxHeln npopornbHon AKT
LOIKHbI ObITb He Gonee 1,5% 1 300 mm.

J1.5.6 BasoByto (OCHOBHYIO) ONMHY aHKEPOBKW, HEOBXOAMMYIO ANs nepedayv
yeurms B AKI ¢ MomnHbIM pacyeTHbIM 3Ha4YeHWeM CconpoTuerieHuss X; Ha 6eToH,

onpeaensioT no copmyre

e A
fygn == (1.13)
Roond t5

e 3HaveHne Hy,ng BblUMCRAOT Mo diopmyrie (10.2), MpUHUMas B Hel 3HaYeHUst

KO3(pMLMEeHTOB paBHbIMK Ty =151 15 =1.
Ons AKIM nepuognyeckoro npodwmns, ¢ rnokasatensiMmy cuenneHns ¢ 6eToHom

HEe HVXe, YeM Y CTamnbHOWM apMaTypbl, 3Ha4YeHne koddpuLmeHTa 1y [AornyckaeTcs
NpyHMMaTb B COOTBETCTBMM C NpuBeaeHHbIM B 10.3.24 Ans cTanbHOM apmaTypbl.

11.5.7 Tpebyemyto pacueTHyto AnvHy aHkeposku AKIT onpegensiioT no dopmyrne

, (N1.14)

rae o an - 6asoBast ArvHa aHKepoBKY, onpeaensiemas no gopmyne (J1.13);
Af,mg - nnowaape nonepeyHoro cedenns AKT, Tpebyemasi no pacuery;

ﬂf,ca; - nnowaab nonepevHoro ceveHnst AKI hakTnieckn ycTaHoBReHHas.

MpunoxeHne M (pekomeHgyemoe).
Tpeb6oBaHuMA K NpaBunamM NpPoeKTUPOBaHUSA U
KOHCTPYMPOBaHUA Xene3ob6eTOHHbIX
KOHCTPYKLUUNA C MEXaHUYECKUMU
coeAMHEeHUAMMU apMaTypbl

Mpunoxenne M



(pekomeHayemoe)

M.1 O6wue nonoxeHus

M.1.1 B HacTosiLLEM MpUNOXeHUM NpeacTaBrieHbl TPe6OBaHUSI K M3rOTOBIIEHMIO,
NPOEKTUPOBAHMIO U KOHCTPYUPOBAHWIO MEXaHUYECKMX COEAMHEHWI HEHaNpsiraeMomn
apmaTtypbl AvnameTpoM 10-40 MM ene3o6eTOHHbIX KOHCTPYKLIWIA.

M.1.2 MexaHnyeckve COEAMHEHWSI apMaTypbl PEKOMEHOYeTCS MPUMEHSTb
B3aMeH CBapHbIX COeAVHEHNIA N COEAUHEHWI BHaxXecT 6e3 CBapKu.

[Ons  MexaHn4eckux CcoeauHeHu apmaTtypbl  HeobxoauWMO  NPUMEHSTb
coefiHEHUs CrefytoLLmX BULOB:

- ONPECCOBaHHbIE;

- pe3bboBble (C Hape3aHHOW W HakaTaHHOW LUMMHOPUYECKON M KOHUYECKON
pe3bbon);

- KOMGWHVPOBaHHBIE;

- GonToBbIE;

- LLaHroBble.

Bua mexaHN4eckoro coeiMHeHUs 1 TN COeANHUTENbHBIX MydT (CTaHAapTHbIE,
nepexofHble, MO3ULMOHHbIE, GONTOBbIE) CriedyeT HasHayaTb C  Y4eToM
3KCNMyaTauun KOHCTPYKLMM, XapaKTepa Harpy3ok, TeXHOMoruu npov3BOACTBa
apmaTypHbIX paboT U TEXHWUKO-3KOHOMUYECKUX NoKasaTenein.

CBOpKY MexaHU4eCKUX COeAMHEHWIA criedyeT BbINOMHATbL B COOTBETCTBUW C
MHCTPYKLMSIMU MPOU3BOAUTENS UINN PEIMAMEHTOM.

O6nacTb NpPYMEHEHWUsI MEXaHUYECKUX COEAMHEHWIA apMaTypbl MO pPac4eTHON
oTpuLaTensHOM TemnepaType NpuHUMatoT He Hwke MuHyc 70°C; ana pe3b6oBbix
COEAVHEHWI C Hape3aHHOW Ha KOHLax apMaTypHblX cTepxHel pe3bbon obrnacTtb
npyMeHeHus orpaHndeHa muHyc 60°C.

M.2 HopmamBHble XxapaKTEPUCTUKU MeXaHU4eCKuMX CcoeauHeHUWn
apmartypbl

Mpn ncnonb3oBaHMM ANS CTLIKOBKM apMaTtypbl MEXaHW4ecKuX CcoeauHeHUn
HOpPMaTVBHOE 3HayeHue NPOYHOCTU (BPEMEHHOIO COMPOTUBIEHWS) NPUHUMAEMOrO
MeXaHW4eCKoro COeVHEHUs OOIPKHO OblTb He MeHee HOPMAaTWMBHOIO 3Ha4YeHWst
NPOYHOCTU (BPEMEHHOTO COMPOTMUBIIEHNS) COEANHSIEMOIN apMaTypbl. MNPOYHOCTHbIE
N  pedopMaLMoHHbIe  XapaKTepUCTUKN  MEXaHUYECKOrOo COEAUHEHUS]  OOSDKHbI
cooTBeTcTBOBaTh TpeboBaHUAM Tabmmubl M.1.

Tabnmuya M.1
PaspbisHoe ycunve P, || HePOPMATUBHOCTL A npu Efl—?::xee?':?oe
, KH, He MeHee pacTsikeHun 2, MM,  He
Gonee YAMMHeHVe apmarypbl By
31 nocne paspyweHus
COEAVHEHUS, %, He
MeHee
5,710 0,1 2

Iy Fs - HOMUHarbHaa nnowaab nonepe4yHoro ceveHnsa coeguHsiemMon apmMaTtypbl

Mo HOPMAaTVBHLIM AOKYMEHTaM Ha ee MpPOW3BOACTBO; G, - 6pakoBOYHOE
3HAYEHWE BPEMEHHOrO  COMPOTUBIIEHUS  COEAWHSIEMOM  apmaTtypbl MO
HOPMaTUBHbBIM [OKYMEHTaM Ha ee NPOU3BOACTBO.

2} 3a [edopMaTMBHOCTL COEAMHEHWS MPUHMMAIOT 3HaYeHWe MacTUYEcKow
Aedopmalium cTbika Npn HanpsbxeHun B apmatype, pasHom 0,6 =, (0,6 50,2), e

T (Tp3) - OpaKkoBOYHOE 3HayeHVe (M3MYECKOro WM YCMOBHOMO npederna
TEKy4eCTu apMaTypbl MO HOPMATUBHBIM AOKYMEHTaM Ha ee NPOoM3BOACTBO.

3) 3a paBHOMEpHOEe OTHOCWTENLHOE YOSMHEHWE COEAUHEHHBIX apMaTypHbIX
CTEPXHEN MOCMe WCMbITAHUS COSAMHEHWS Ha pacTsbkeHue By  npuHUMaloT

HauBorbLIee 13 3HaueHn By, onpeaeneHHbIX Ha KaXOOM W3 CTEPXKHEN.




M.3 PacuyeT kene306eTOHHbIX KOHCTPYKUMA C  MeXaHU4eCcKuMu
coeAMHEHUsIMU apMmaTypbl MO NpeAesibHbIM COCTOSIHUAM NepBON U BTOpOM
rpynn

PacyeT ene3o0eTOHHbIX KOHCTPYKLMA C MEXaHWYECKUMU COeOVHEHVSIMU
apMaTypbl MO NpeferbHbLIM COCTOSIHUAM MEPBO U BTOPOM PYMn BbIMOMHSIOT MO

yKaszaHusm nyHkTa 8.1 u 8.2, nMpu 3TOM HopmaTuBHble &;, U pacueTHble &;

COMpOTVBIIEHNsI, MOOYMb  YnpyrocTu E;, KoaddMUUEHTbl YCroBUiA paboTbl
apMaTypbl C MEXaHWYECKUMM COEAMHEHUSIMW MPUHMMAIOT TakUMK Xe, Kak Ans
Lernblx cTepXHe apmMaTypbl COOTBETCTBYIOLLETO Kflacca B COOTBETCTBUM C 6.2, co
CreayoLLmMM AOMNONHEHVEM:

- NpY pacyeTe CeYEHUI, B KOTOPbIX pacnonaraloTcs pe3bboBble MexaHu4eckve
COEAVHEHUSI apMaTypbl, PacYETHbIE 3HAYEHWs1 COMPOTUBIIEHWUSI PACTSHKEHWIO ANs

npefernbHbIX  COCTOSIHWA  BTOPOA  rpynnbl R . HEOBXOAWMO NpUHUMATL C

NOHMXAOLLMM  KOI(PMLIMEHTOM (TONBKO ANA CTbIKyeMoi apmaTypbl) ¥y, = 0,95,
YYUTBIBAIOLLMM NOAATIMBOCTE COEAUHEHMS.

M.4 KoHCTpykMBHBbIE TpeboBaHUsA
TpebosaHusi K Mamepuary U padmepam coeOUHUMEsbHbIX Mychm

M.4.1 MydTbl Ans pe3bboBbIX COEANHEHUIA U3FOTOBMSIIOT U3 cTarm mapku 40, 45,
45X, 45I'2 n aHanoroB no FOCT 1050. MydTbl ANnA ONpeccoBaHHbIX COEANHEHWIA
M3roToBnaoT 13 ctanm mapok 10, 15 1 20 no COCT 1050 1 Ct2 urm Ct3 no [OCT
380.

M4.2 TeomeTpuueckne pasmepbl COEOUHUTENbHbIX MyQT Ha3HavalT U3
YCrOBMS  PaBHOMPOYHOCTM MO 3HAYEHWIO  HOPMATMBHOTO  BPEMEHHOro

COMpPOTVBIIEHNSI PACTSHKEHUIO COEAMHAEMOW apmaTypbl S; U MydTbl Cgy, MpU
3TOM OCHOBHbIE FEOMETPUYECKME pa3Mepbl COeaUHUTESNbHbIX MydT creayet
npuHMMmaTtb no Tabnmue M.2. [lonyckaeTcs no pe3ynbsTaTam OfbITHbIX UCMbITaHW
YTOYHSITb pa3Mepbl COeAUHUTENbHBLIX MydT, KOTOpble AOMKHbI ObiTb yKa3aHbl B
TEXHUYECKMX YCIIOBUSIX KOHKPETHbBIX NPOM3BOAUTENEN.

Tabnmuya M.2
Tun coeguHeHns leomeTpudeckue pasmepbl Mydr, [ dmmHa  pe3bbbl
MM, He MeHee Ha KOHLLax
apmaTypHbIX
CTepXHen, MM, He
MeHee
Orvva L HapyxHbiit
Avametp [
CoeaunHeHus Cll2,54 1,64 d
LMIMHO PUYECKON
HakaTaHHOW pe3bboii
CoeauHeHus c|2,3d 1,54 d
LMIMHO PUYECKON
Hape3aHHoW pe3bboii
CoeaunHeHns c|[3,34 144 14d
KOHWMYeCKOoW pe3bboi
OnpeccoBaHHble 8d 1,74 44
COoeANHEeHUs!

M.4.3 MapameTpbl pe3bbbl pe3bb0oBbIX COeAVHEHWUIN [OMKHLI COOTBETCTBOBATL
TpeboBaHuam FTOCT 24705, gonyckaeTcsi NpMMeHeHVe pe3bbbl HecTaHAapTHOro
pasmepa npu yCroBUU COOTBETCTBUSI MEXaHUYECKOTO CoefuHeHus TpeboBaHuaM
Tabrmubl M.1.

M4.4 PacyeT coeouHUTENbHLIX MydqT OMPEeCcCOBaHHbIX  MEXaHUYeCKMnX
coelMHEHUI B 3aBUCUMOCTU OT crocoba OnMpecCoBKW criedyeT BbIMOMHATb C
Y4YETOM MONOXEHWUI NpunoxeHus H.

TpebosaHusi K 2e0MempuYeCKUM pasmepam xene3o06emoHHbIX KOHCMPYKYUl ¢
MexaHU4eCKUMU COEOUHEHUSIMU apMamypbl

M4.5 TeomeTpudeckune pas3Mepbl  Xene3obOETOHHbIX  KOHCTPYKUMA €
MexaHN4eCKUMN COeAUHEHNAMMN apMaTypbl AOMKHBI 0oTBeYaTh TpebosaHuam 10.2.
TpebosaHusi K apMUpPOBaHUI0

M4.6 ApmvpoBaHMe kene300ETOHHbIX KOHCTPYKUWMA C  MeXaHW4ecKUMu
coeVHEHNAMU apMaTypbl CriefyeT BbIMOSHATE B COOTBETCTBUN C TpeboBaHUsAMU
10.3 n ykazaHuamu M.4.7-M.4.10.
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M.4.7 Tpn cTblkOBaHUM apMaTypbl C MOMOLLBIO MEXaHU4YECKUX COeANHEHUN
TOMWMHA 3aLLMTHOTO CIiost OT Kpasi MydpThbl 4O rpaHn xene3obeTOHHOro anemeHTa
[orkHa OblTb HEe MeHee 3HayYeHui, ykadaHHbIx B Tabmue 10.1.

M.4.8 MexaHuyeckue CoefuHEHVSI apMaTypbl B BEPTUKaIbHbIX Xene3o6eToHHbIX
anemMeHTax Heobxogumo pacnornaratb B 30He 1/4-1/5 BblCOTbI 3Taxa OT Bepxa
nepeKpbITUs, B U3rnbaeMblx afieMeHTax - BHE 30Hbl MakCUMMaribHbIX MOMEHTOB U
OeiCTBYIOLLMX MaKCUMarbHbIX YCUMWiA B apMaType.

KonnyecTBO CTbIKyemol B O4HOM CEYEHUN aneMeHTa paboueii pacTsaHyTon unm
CcXaTon apmatypbl MEpPUOAUYECKOro MNpOuns C  MOMOLLBI  MEeXaHWYeCcKux
coefuHeHwd ponyckaetcs npuHumatb Ao 100% npu npoueHTe apMupoBaHus

npoponebHo  apmatypbl H; 3% u He 6ornee 50% B oCTanbHbIX Cry4asXx.
PaccTosiHis Mexay CEeYeHUsIMM CTbIKyeMOM apMaTypbl MPUHMMAOT pPaBHLIMU
OJMHe nepenycka coeanHseMoi apMaTypbl (HaxrecTku) (pucyHok M.1).

M4.9 MuHumanbHoe paccTosHMe B CBETY MeXay  MeXaHW4ecKumu
COeaVHEHVsIMM apMaTypbl onpegenseTcs rabaputHbIMU pa3Mepamy obopyaoBaHus
AN BbINOMHEHUS! CTblka U [OMKHO ObiTb He MeHee 24 U He MeHee 3Ha4YeHWn,
ykasaHHbix B 10.3.5.

PucyHok M.1 - PacnonoxeHue cTepXXHeWn, CTbIKyeMbIX BHaxXNecT U ¢
NMOMOLLbI MEXaHUYECKUX COeaUHEeHUN

z|
=z
2|
- A
g
; i All
)
' 1
= = 1,3k ]
=
o3
N 1
e - S |
|
1 !
Lr
Cocmmnimeniian viyjra .~
=0
d - [OnaveTp apMaTypHbIXx CTepxHew; ! - ArmMHa nepenycka (HaxrnecTku)

apMaTypHbIX CTEPXHE

PucyHok M.1 - PacnonoxeHue CTepXHEWN, CTbIKyeMbIX BHaxXnecT U C MOMOLLbHO
MexaHU4eCKNUX cCoenHeHNN

M.4.10 B kapkacax C MeXaHW4eCKUMWN COeAMHEHUSIMU apmaTypbl nonepeyHoe
apMupoBaHve TMPUHUMAIOT TakUM e, Kak B Kapkacax 6e3 MexaHU4Yeckux
coeavHeHVn apMaTypbl.

Mpunoxenve M (BeeaeHo aononHutensHo, M3m. N 3).

MpunoxeHune H (cnpaBo4yHoe). Pacuer
coeaAHUTENbHbIX MY(T onpeccoBaHHbIX
MeXaHN4YeCKUX cCoeANHEHUN

MpunoxeHue H
(cnpaBoyHoe)

H.1 OnpeccoBaHHbIMY MEXaHUMECKMMU COEAVHEHWUSIMU apMaTypbl [OMyckaeTcst
CcoeavHsATb apmMaTypHbli npokaT knaccoB A400-A800 no6Goro nepvoguyeckoro
npodwmns. [MpyMeHeHWe OnpeccoBaHbIX COeAMHEHUA Ans apMaTypbl FNafKoro
npogouns He JomnyckaeTcs.

H2 B kayecTBe MaTtepuana AN COEAUHUTENbHLIX MydT UCMOMb3YHT
6ecLuoBHbIe ropsyeaedopMUPOBaHHbIE UMK XONOAHOAE(OPMUPOBaHHbIE TPYObI
(nolOCT 8731 B uacTu TexHudeckux TpeboBanuii MTOCT 8732 B yactu
copTameHTa) WnM Kpyrroro ropsiyekataHoro npokata (no[OCT 535 B uactu
TexHnyeckmx TpebosaHui MTOCT 2590 B uacTuM coptameHTa). B kavectBe
MaTtepuana ans CoeauHUTENbHbIX MydT ncnonbayioT ctanb mapok 10, 15 no FOCT
1050, Ct2 vrm C13 no[OCT 380. [donyckaeTcsi NpMMeHsiTb MydTbl M3 cTanm
mapku 20 no COCT 1050, yuuTbiBasi CHKEHWE pecypca 06XUMHOro 06opyaoBaHus.

H.3 OnpeccoBaHHble COeAWHEHUs [OOMKHbI COOTBETCTBOBATb CriedytoLLmMM
napameTpam, onpeenstowmmM X NPOYHOCTb U XapakTep paspyLUeHUs:
H.3.1 Mrowaae nonepevHoro ceveHnst CoeanHMTENbHOM MydhTbl 4O ONPECCOoBKU

FM Ha3Ha4alT n3 YyCnoBuMA pPaBHOMPOYHOCTU MO 3HAYEHUIO HOPMAaTMBHOIO

BPEMEHHOro ConpoTuBIiIeHNA Npu pacTaXXeHnn coeguHsiemMon apmaTtypbl U MbeTbIZ

FM=GB,SFSIGB,M5 (H.1)
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roe gy M T s - HOPMATMBHble 3HAYEHWS BPEMEHHOTO COMPOTUBIIEHNS
maTtepuarna CoeauHUTENBHON MyThl U apMaTypHOro npokata COOTBETCTBEHHO MO
HOPMaTUBHbIM JOKYMEHTaM Ha UX NPOM3BOLACTBO.

H.3.2 [onyckaeTcss BMECTO HOPMaTMBHbIX 3Ha4YeHUn O x MaTepuana mydr
NpUHUMATL UX haKTUHECKME 3HAYEHUS, onpeaenseMble OnbITHbIM MyTEM.

H.3.3 [OnuHy coeguHUTENnbHOM MydqoThl A0 OMPEeccoBku iy nog6upaloT 13
CneayroLLMX YCOBWIA:

a) Cnoco6 onpeccoBky. OnpeccoBka COEAVHUTENBHON MyddTbl Ha apmaType
MOXeT OCYLLUECTBNSATLCS MHOTOKPaTHbIM 0Bxatnem MydTbl ¢ npomexyTkamy u 6e3
npomexyTkos (pucyHok H.1). Mpu onpeccoske C NpPOMEXyTKamMu pexomeHayeTcs
NpUHUMATL 3a30p MeXay X1MMamm oT 2 40 5 MM.

6) Ons obecneuyeHuss Tpebyemoro ycwunus cpesa maTtepuana MydTbl Ans
onpeccoBaHbIX coefMHeHUN apmaTypbl knaccoB A400 n A500 3HauyeHve obxaToi

YacTN COEANHUTENbHON MydTbl JOIMKHO GbITb He MeHee 54, (Mo 2,54, ¢ kaxgon

CTOPOHbI MYdhTbI), FAE &y - HOMUHANBHBIM AYaMeTP COeAMNHSIEMON apMaTypbl.

PucyHok H.1 - OnpeccoBaHHbIN CTbIK NOCTPOEYHOro U3roTOBIEHMUS,
npou3BeAeHHbIN HA MOGUNLHOM 060pPYyAO0BaHUMN MHOTOKPaTHbIM
nonepeyvHbIM gechopMMpoBaHUEM COeANHUTENBbHON MydhThI C
npomexyTkamm (a) n 6e3 npomexyTkos (6)

PucyHok H.1 - OnpeccoBaHHbIi  CTbIK  MOCTPOEYHOTO  W3rOTOBMEHWS,
npov3BefeHHbI Ha MOBUMbHOM 06OPYAOBaHUM  MHOMOKpPaTHLIM  MONepeYHbLIM
NedopMUPOBaHNEM COEAMHUTENbHOW MydTbl C npomexyTkamu (a) u 6e3
npomexyTKos (6)

H.3.4 ArvHy mydotel npy 06xaTtum 6e3 npoMexyTkoB nogbupatoT no dopmyne

I = (45dy +3cem+2.05em) 09 (H2)

Mpn onpeccoBke 6e3 npoMexyTkoB ob6xaTue npoBOAsST C HebonbLmm
Hax/IeCTOM MOCIIEAYIOLLETO X1Ma Ha NpeabIayLLMIA.

H.3.5 OnuHy mydoTbl Npy 06xatumn ¢ npomexyTkamv noadupatoT no dopmyne

dn=0r b +0—Ta+3em+2-0,5cm) 095, (H.3)

rae # - YUCHIO XIMOB Npecca;

{; - WMpMHa oTneyvaTka OAHOrO X1Ma fnpecca, onpeaenseTcs B 3aBUCUMOCTU OT
NpUMeHsiEMOro 06opyAoBaHS MO LLUPKUHE paboyeli YacTu NyaHCOHOB;

@ - BENMYMHA NPUHYMAEMOTO NPOMEXKYTKa MEXOY XMamMU.

OG6LLee YNCIIO XMMOB # BbIYWCTISIIOT 13 YCIOBUS

nl, 2454, . (H4)

H.3.6 BHyTpeHHM OuameTp MydT OnpecCcoBaHHbIX COEAMHEHWUA apmaTypbl
noabupaloT K3 CreayloLlwero YCrnoBus: CyMMapHbIi 3a30p Mexay MydTon wu

CTbIKyeMOl  apMaTypol @py w ~ Fmay s, LODKEH ObiTb He Gonbwe 4 MM
HE3aBNUCUMO OT [MamMeTpa CTbIKYeMO apMaTypbl, A€ gy - BHYTPEHHWI

anameTp  MydTbl, dyay s - PAKTUMECKMIA MaKCUMAambHbIA rabapuTHbIA pasMep
nonepeyHoro cevyeHnst apmaTypbl no pebpam.

H.3.7 [Ona rapaHTMpoBaHHOro obecneveHuss TpeboBaHWM MO BbIHOCIMBOCTMN
pekoMeHAyeTCs ANs  ONpecCoBaHblX COEAMHEHW apmaTtypbl C  rapaHTueit
BbIHOCIMBOCTW (DAKTUHECKUN 3a30p Mexay Mydpror M CTbIKyeMbIMU CTEPXHAMMU

apMmaTypbl 0 ONPecCoBKN @y — dyay s NPUHAMATBL He Gonee 2 MM HE3aBMCUMO OT
avameTtpa apMaTypbl.

H.4 3HayeHve ycurmii nonepevHoro AedOpMUpPOBaHUA UMM MPOTSHKKN
NpVYHYMAalOT B 3aBMCUMOCTM OT MUCMOMb3yeMoro 06opyaoBaHWsl. OTO 3HaYeHvie
[OIMKHO rapaHTupoBaTb Tpebyemoe yarMHeHne MydTbl nocrne obxatusa B
cootBetcTBuM ¢ 11.5.5.3.



H.5 MopobpaHHble reomeTpuyeckue pasmepbl MydT B 0b6s3aTensHOM nopsigke
[OMKHbl ObiTb NPOBEPEHbl 3KCMEPUMEHTaNbHO WCMbITaHWEM Ha pacTshkeHve
npo6HbIX 06pa3LoB B 4OCTAaTOMHOM KOMUYECTBE, HO HEe MeHee 3 LUT. KaxablX Buga
n Tynopasmepa. McnbiTaHHble 06pa3sLbl COEAUHEHWUI AOIDKHLI COOTBETCTBOBATH
TpeboBaHuam Tabnmubl M.1. He gonyckaeTcsi npu pas3pylweHun onpecCoBaHHbIX
COEAVHEHWIA BblAeprvBaHne apMaTypHOro ctepxHs u3 mydrtbl. He aonyckaetcs

YMEHbLLIEHNE CYMMapHOTO 3Ha4YeHUst 0BXaTon 4acTn MydThl HUKE 3HAYEHU 4,54, .

H.6 Mpy nopbope TOMWMHLI CTEHKM MydT HeobXoauMO y4uTbIBaTb, YTO Mpu
Maron TOMWMHe CTeHKM He obecnevmBaeTcs [0CTaTO4Hasi XeCTKOCTb MydTbl
CONPOTMBIIEHNIO pacnopa Nepuoanyeckoro npodmnsa apmatypel. MNpy 3aBbILLEHHO
TOMWMHE CTEHKN MydThbl YyCUIMSA 06XaThsi ONPeCcCOBOYHOMO 060pyAOBaHUA MOXET
6bITb HEJOCTATOYHO AJA NPOBEAEHNS Ka4eCTBEHHOI ONPEeCCOBKY.

H.7 JonyckaeTca pa3Mepbl UK 3Ha4YeHUs napameTpoB MydT, NOMyYyeHHbIe npu
pacueTe, KOPPEKTUPOBaTb NO pe3ynbTaTtaM UCMbITaHWA Ha pacTsikeHne NpobHbIX
CTbIKOB, M3rOTOBJIEHHbIX C MCMOMb30BaHMEM KOHKPETHOro o6opyaoBaHus W
COEANHUTENbHBIX MyddT B YacTu TOSMLWMHBI MydbThl 1 0BLLE AnvHBI MydTbI.

H.8 TleomeTpuyeckue pa3mepbl MydT ONPEeCCOBaHHbIX COEAWHEHWA AOnsi
apmaTypebl knacca A800 1 6onee AomkHbI BbITb 3KCNEPUMEHTarnbHO 060CHOBaHbI C
Y4€TOM BO3MOXHOCTEN ONPECCOBOYHOTO 060py/A0BaHMS.

H.9 PekomeHaoyemble pasmepbl Myt m3 ctamm mapkm 10 onpeccoBaHHbIX
coeauHeHuid ans apmatypbl krnaccoB A400, A500 u A600 npuBeaeHbl B Tabnuue
H.1.

Tabnmua H.1



Knacc Ouametp leomeTpuyeckne pasmepbl  COeOVHUTENbHbIX
CTblkyeMou || coeguHsiemon || mydot
apmarypel apmartypbl dy,
MM
Lrua Iy, MM, He TonwuHa HapyxHbi
MeHee cCTeHku, avameTp &, ,
MM, He MM, 2
MeHee
A400, A500 || 16 84, npu 4,5 28,5
MHOrOKpaTHOMN
onpeccoBke €
npomexyTkamu
18 5 32
20 55 35
22 6 39
25 8 43,5
28 9 49
32 10 55,5
36 1" 62
40 12 69,5
A600 16 9d, npn 6 32
MHOroKpaTHow
onpeccoBke  C
NpOMEXyTKamm
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 aononHutensHo, Mam. N 3).
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