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CBOJ MPABUIN

BETOHHBIE V1 )KENE3OBETOHHBLIE KOHCTPYKLNW. OCHOBHBIE MONOXEHNA

AKTyanMampoBaHHas peaakLus
CHwu 52-01-2003

Concrete and won concrete construction

Design requirements

OKC 91.080.40

Hata BeeneHus 2013-01-01

Mpeancnosue

Llenm n npuHLMnbl cTaHaapTuaaumm B Poccuiickon Pegepauinm ycTaHoBneHbl PegepanbHbiM
3akoHom OT 27 gekabps 2002 r. N 184-3 "O TexHM4eckoM perynmpoBaHun”, a npaBuna pa3paboTkm -
noctaHosnexnem MpaButenbctea Poccuiickon Penepaumm "O nopaake pa3paboTky U yTBEpKOEHUsS
cBoaoB npaeun” ot 19 Hosibpsa 2008 r. N 858.

CBepgeHus o cBofe npasuvn

1 UCMNONHUTENN - HUMKB um. A.A.lBo3aesa - nHcTutyt OAO "HULL "Ctpoutenscteo”

2 BHECEH TexHuyeckum koMuteToM no cTaHgaptusaumm TK 465 "CtpontenscTteo”

3 NMOArOTOBJIEH k yTBepxXaeHuo [lenapTaMeHTOM apXuTeKTypbl, CTPOUTENbCTBA U
rpagoCcTPOUTENBHON NONUTUKK

4 YTBEPX[EH npvka3om MuHuctepcTBa pervioHansHoro pa3sutus Poccuiickon ®epepavmm
(MuHpervoH Poccum) ot 29 gekabpsi 2011 r. N 635/8 1 BBegeH B aerictaue ¢ 01 aHsaps 2013 r.

5 BAPETMICTPUPOBAH ®epneparnbHbiM areHTCTBOM MO TEXHUHECKOMY PeryrimpoBaHuio U MeTpororm
(PoccTtangaprt). MNepecmotp CIM163.13330.2011 "CHulM 52-01-2003 BeToHHbIe 1 ene306eToHHbIe
KOHCTPYKLUUW. OCHOBHbIE NOMNoXeHUs"

UHgbopmayusi 06 uameHeHUsIX K Hacmosiwemy c800y npaesurl mybrukyemcs 8 exe200Ho uzdagaeMom
UHGhopMaLUOHHOM yKa3amene "HauyuoHarnbHble cmaHOapmbl”, a mekem u3MeHeHull U rMornpasok - 8
exemecsiYHO u3dasaeMbix UHGhOPMaUUOHHbBIX yKkazamensx "HayuoHanbHbie cmaHOapmel". B criyyae
repecmompa (3amMeHbl) Unu omMeHbI Hacmosiuje2o cgoda npasus coomeemcmsyrouwee ysedomreHue
b6ydem onybruKko8aHo 8 exemecsi4Ho u3dasaeMoM UHGhOpMayUOHHOM yKa3amene "HayuoHarbHble
cmandapmsi”. Coomeemcmeyiow,as UHGhopmayus, yeedomrieHue U meKcmbl pasMeualomces makxe 8
UHGhopMayUoHHOU cucmeme obuieeo nonb3oeaHusi - Ha oghuyuanbHoOM calime paspabomyuka
(MuHpeauoH Poccuu) 8 cemu IHmepHem.

BeeneHnve

HacToswwin cBog npaeumn paspaboTaH ¢ y4eToM 06s3aTernbHbIX TpeGoBaHUM, YCTaHOBIIEHHbIX B

PepnepanbHbix 3aKkoHax ot 27 aekabpsa 2002 r. N 184-®3 "O TexHu4eckom perymmposanHuu”, ot 30
nekabps 2009 r. N 384-93 "TexHuyeckuii pernameHT 0 6e30MacHOCTU 30aHUIA U COOPYXKEHUN" 1
coaepxT TpeboBaHus K pacyeTy 1 MPOEKTUPOBaHUID BETOHHbIX U erne306eTOHHbIX KOHCTPYKLMIA

NPOMBILLIEHHbIX N MpaXKOaHCKNX 34aHWA 1 coopy>KeHm17|.

Ceop npaswun pa3paboTtaH aBTopckum konnektusom HAVDKB nm. A A.TBo3gesa - nHctutyta OAO
"HUL, "CTpoutenbctBo" (pykoBoauTenb paboTbl - 4-p TexH. Hayk T.A.Myxamedues; [okTopa TEXH. Hayk
A.C.3arnecos, A.N.38e3d08, E.A.Yucmskos, kaHa. TexH. Hayk C.A.3eHuH) npu yyactum PAACH (gokTopa
TexH. Hayk B.M.BoH0apeHko, H.N.Kapnerko, B./. Tpasyw) n OAO "LIHNnpom3sgaHwit" (QoKTopa TEeXH.
Hayk 3.H.Kodbiw, H.H.TpekuH, urx. N.K.HukumuH).
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1 O6bnactb npuMmeHeHus

HacTtoswmii cBog npaBun pacnpocTpaHAETCS Ha NPOEKTUPOBaHNe GETOHHbIX 1 erne306eTOHHbIX
KOHCTPYKLIIA 34aHUIA 1 COOPY>KEHUI Pa3IMYHOTO Ha3HAYeHNs, IKCMIyaTMpyeMblX B KNIMMATUYECKNX
ycnoBusix Poccum (Mpu cuctemaTniyeckom Bo3fencTBum Temnepatyp He Boilie 50 °C 1 He Huxe MuHyc 70
°C), B cpefie C HearpeCCMBHOWN CTENEHbIO BO3AENCTBUSI.

CBop npaBun ycTaHaBnMBaeT TpeboBaHUsA K NPOEKTUPOBAHMNIO GETOHHbIX U ene306eTOHHbIX
KOHCTPYKLUIA, U3rOTOBISEMbIX U3 TSHKENOro, MENKO3ePHUCTOrO, FIerkoro, S4enCTOoro 1 HamnpsiratoLLero
6eTOoHOB.

TpeboBaHWs HaCcTOALLEro CBOAA NPaBWI HE PacNpPOCTPAHAITCA HA NPOEKTUPOBaHVE
cTanexene3obeToHHbIX KOHCTPYKL A, MOPOBETOHHBIX KOHCTPYKLMIA, COOPHO-MOHOMMUTHBIX

KOHCTPYKLWIA, BETOHHBIX U ene306eTOHHbIX KOHCTPYKLWIA TMAPOTEXHUYECKMX COOPYXEHWIA, MOCTOB,
MOKPbITUI aBTOMOGUIBHBIX JOPOT M a3POAPOMOB M APYIUX CrieLuaribHbIX COOPYXEHUI, a Takxe Ha

. 3
KOHCTPYKLUM, U3rOTOBIISIEMble U3 GETOHOB cpeaHel NNoTHOCTbio MeHee 500 u cBbiwe 2500 kr/im ™,
6€eTOHOMONIMMEPOB ¥ NONMMEP6ETOHOB, 6ETOHOB Ha M3BECTKOBbIX, LLTAKOBBLIX Y CMELLAHHBIX BSHKYLLMX
(Kpome NpUMEHeHUs UX B S4encToM BeToHe), Ha MMNCOBOM 1 CrneLmarnbHbIX BSHKYLLMX, 6ETOHOB Ha
cneumanbHbIX Y OpraHNYecKmnX 3anorHuTensx, 6eToHa KpynHONOpuCTOM CTPYKTYpbI.

HacTosipi cBof npaBun He coaepxmT TpeboBaHUsi N0 MPOEKTUPOBaHUIO CreLndmyeckmx
KOHCTPYKLUI (MyCTOTHbIE NANTbI, KOHCTPYKLWUWN C NOAPE3KaMu, Kanutenu u T.n.).

2 HopmaTuBHbIe CCbISIKN

B HacTosiLem cBoae Npasus UCMOSb30BaHbl CCbINKM Ha CriefytoLLye HOPMaTUBHbIE [JOKYMEHTbI:
CI114.13330.2011 "CHwI II-7-81* CTponTen-LCTBO B CEMCMUYECKUX parioHax”

CI1 16.13330.2011 "CHuI 1I-23-81* CTanbHble KOHCTpyKUumuu®

CI120.13330.2011 "CHwuI1 2.01.07-85* Harpyaku 1 Bosaencteus"”

CI22.13330.2011 "CHuI1 2.02.01-83* OcHOBaHWA 30aHUN 1 COOPYXEeHMIA"

CI128.13330.2012 "CHwMM 2.03.11-85 3aumra CTponUTenbHbIX KOHCTPYKLIWA OT KOPPo3mu”
CI148.13330.2011 "CHuI1 12-01-2004 Opranusauumg cTpoutenscrea”

CI150.13330.2012 "CHuM1 23-02-2003 Tennosas 3aumra sgaHui"

CIM70.13330.2012* "CHwuI1 3.03.01-87 Hecywwme 1 orpaxaatoLme KOHCTpyKLun'"

* B HacTosLwee Bpemsi ocpmumansHas nHdopmaumst 06 onybnvMkoBaHum OTCYTCTBYET, 34eCh U Aanee
no TekcTy. - MpumeyanHune nsrotosutens 6asbl AaHHbIX.

CM 122.13330.2012 "CHul 32-04-97 ToHHenu »ene3Hoa0poXHble U aBTOA0POXHbIE"

CIM 130.13330.2012* "CHuI1 3.09.01-85 Npon3BoacTBO COHOPHBIX Xene306eTOHHbIX KOHCTPYKLUIA 1
napenuin"

* B HacTosiLwee Bpemsi odpmumansHas nHdopmaums o6 onybnmMkoBaHum OTCYTCTBYET, 3AeCh U Aanee
no TekcTy. - MpumeyanHune usrotosutens 6asbl AaHHbIX.

CM 131.13330.2012 "CHuM 23-01-99 CTtpouTensHas knumatonorns”
FOCT P 52085-2003 Onanybka. O6ume TexHM4eckue ycrnosus

[OCT P 52086-2003 Onanybka. TepmuHbl 1 onpeaeneHust

FOCT P 52544-2006 MpokaT apMaTypHbIi CBapMBaeMbli nepuoanyeckoro npodmna knaccos A 500C
1 B 500C ansi apMupoBaHust xene3o6eToHHbIX KOHCTPYKLIWIA

[OCT P 53231-2008* BeToHbI. [MpaBuna KOHTPONS 1 OLEHKN MPOYHOCTH

* Ha Tepputopum Poccuickon ®Penepaunm ookymeHT He gencteyeT. [dencteyeT FOCT 18105-2010,
3A€eCb 1 Aanee no TekcTy. - [NpumeyaHne n3rotosutens 6asbl JaHHbIX.

FOCT P 54257-2010 HagexHOCTb CTPOUTENbHbIX KOHCTPYKLMA U OCHOBaHUIA. O CHOBHblE MOMNOXKEHUS
1 TpeboBaHus

[OCT 4.212-80 CIKM. CtpoutensctBo. beToHbl. HomeHknaTypa nokasatenen

[OCT 535-2005 [MpokaT copToBOI U haCOHHbIN U3 CTanu YrnepoamcToi 06blIKHOBEHHOTO KayecTBa.
O6Lme TexHUYECKMe YCIoBYS.
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[OCT 5781-82 Ctanb ropsyekaraHas A8 apMMPOBaHUs xene306eTOHHbIX KOHCTPYKLINIA.
TexHuyeckue yCroBus.

[OCT 7473-94* Cmecu 6eToHHble. TexHU4Yeckue ycrioBus.

* Ha Tepputopumn Poccuiickoi ®efepauum 4OKyMeHT He aencteyeT. fenctByetr [OCT 7473-2010,
3Aecb 1 Aanee no TekcTy. - [Mpumeyanmne narotoutens 6a3bl AaHHbIX.

[OCT 8267-93 Llle6GeHb 1 rpaBuUii U3 MOTHbIX FOPHbIX NOPOA, AN CTPOUTENbHbIX paboT. TexHuyeckme
ycnosus.

FOCT 8736-93 IMecok Ansa cTpouTenbHbIX paboT. TexHU4Yeckme ycroBus.

FOCT 8829-94 V3penus cTpouTenbHble xene3obeToHHble 1 6eTOHHble 3aBOACKOrO U3rOTOBMAEHMS.
MeToabl MCbITaHWUI HarpyxeHveM. [paBuna oLeHKM NPOYHOCTU, XKECTKOCTU U TPELUMHOCTONKOCTY.

FOCT 10060.0-95 BeToHbl. MeToabl onpeAeneHns Mopo3ocTonkocTu. OcHoBHbIe TpeboBaHus.
OCT 10180-90 beToHbl. MeToabl onpegeneHys NPOYHOCTU MO KOHTPOIbHLIM 06pasLam.
[OCT 10181-2000 Cmecu 6eToHHble. MeToab! UcbITaHus.

FOCT 10884-94 Ctanb apmartypHasi TepMOMEXaHUYECKM YNPOYHEHHas s xene3obeToHHbIX
KOHCTPYKLIMA. TEXHNYECKME YCIIOBMS.

FOCT 10922-90 ApmaTypHble ¥ 3aknafHble U3Aenns CBapHble, COeIMHEHVS CBapHble apMaTypbl v
3aKnagHblX U3aenuii xene3obeToHHbIX KOHCTPYKLMA. O6LUme TeXHUYeCcKme YCroBus.

[OCT 12730.0-78 BeToHbl. O6ume TpeboBaHUsa K MeTOAaM onpeaeneHunsi NI0THOCTY, BAAXHOCTY,
BOJONOMOLLEHNS, MOPUCTOCTM U BOAOHENPOHULLIAEMOCTY.

OCT 12730.1-78 BeToHbl. MeToa onpeaeneHunsi oTHOCTU.

FOCT 12730.5-84 beToHbl. MeToabl onpefeneHns BOAOHENPOHULAEMOCTH.

OCT 13015-2003 N3penus xene3obeToHHble M 6eTOHHbIE AN cTpouTenscTBa. Obume TexHM4eckue
TpeboBanua. MpaBuna NpUeMKm, MapkMpPOBKW, TPAHCMOPTUPOBAHUS U XPaHEHWS.

FOCT 14098-91 CoeamnHeHWsi cBapHble apMaTypbl U 3akNagHblX 34NN Xene30beToHHbIX
KOHCTPYKUWIA. TWMbl, KOHCTPYKLIUS U pasMepsbl.

[OCT 17624-87 BeToHbl. YnbTpasBykOBOW METOA onpeaeneHmnsi IPOYHOCTU.

FOCT 22690-88 beToHbl. OnpeaeneHne NPOYHOCTN MEXaHNYECKMMU METOAAaMW HEPA3PyLLIAIOLLIETO
KOHTpONs.

[OCT 23732-79* Bopa Anst 6eTOHOB 1 pacTBOPOB. TexHUYeckue yCcrioBus.

* Ha Tepputopumn Poccuiickoii degepauum 4okymeHT He aeiicteyeT. Oencteyet FOCT 23732-2011,
3AeCb 1 fanee no TekcTy. - [Npumeyaxne n3rotoButens 6asbl JaHHbIX.

FOCT 23858-79 CoeamnHeHWst cBapHble CTbIKOBbIE M TABPOBbIE apMaTypbl Xene3o6eTOHHbIX
KOHCTPYKLMIA. YNbTPa3ByKOBble METOAbI KOHTPOMs kadecTsa. [paBuria npuemMKku.

FOCT 24211-91* o6asku onst 6eToHoB. O6LLMe TeEXHUYECKME TpeboBaHUS.

* Ha Tepputopumn Poccuiickoii degepauum gokymeHT He aeiicteyeT. Oenctyet FTOCT 24211-2008,
3A€eCb 1 Aanee no TekcTy. - MNpumedaHne narotoButens 6asbl JaHHbIX.

FOCT 25192-82 betoHbl. Knaccudmkauus n obume TexHnyeckme TpeboBanums.

[OCT 25781-83 dopmbl CTanbHbIe AMS U3OTOBMAEHMS Xene300eTOHHbIX U3aenui. TexHuyeckme
ycnosus.

[OCT 26633-91 beToHbl Taxenble U MEeNKo3epHUCTble. TeXHNYECKME YCIOBUS.
[OCT 27005-86 beToHbl nerkue n a4enctble. [paBuna KOHTPONA cpeaHel NIOTHOCTY.
FOCT 27006-86 BeToHbl. [MpaBuna noa6opa cocTaBoB.

FOCT 28570-90 beToHbl. MeToabl onpegeneHns Npo4YHOCTH No obpasLiam, 0To6paHHbIM U3

KOHCTPYKLIWIA.
[OCT 30515-97 LlemeHTbl. O6LUme TeXHUYECKME YCIIoBUS

Mpumeyanue - Mpu Nonb30BaHUN HACTOSLLMM CBOAOM NPaBWI LienecoobpasHo NpoBepUTL AeCTBUE
CCbIJIOYHbIX CTaHAaPTOB M KNaccudmkaTopoB B MHpOPMaLIMOHHOM cUCTeMe OBLLEro Nomnb30BaHWs - Ha
odwumanbHOM canTe HaumoHanbHoro opraHa Poccunckon ®egepaunm no ctaHgapTusaumm B CeTn
MHTepHeT nnm no exerogHo nsgasaemomy MHopMaLMoHHOMY ykasaTento "HaumoHanbHble cTaHaapTbl”,
KOTOpGI ony6nvkoBaH Ha 01 siHBaps TEKYLLETo rofa, U rno COOTBETCTBYHOLLMM EXEMECSHHO U3[,aBaEMbIM
MHOPMALIMOHHBIM YKasaTensim, ony6rnMkoBaHHbIM B TeKyLeM rofly. Ecnv ccblnovHbI AOKYMEHT
3aMeHeH (M3MeHeH), TO NPW MONb30BaHWW HACTOSALLYIM CBOL,OM NPaBUn criefyeT PyKOBOACTBOBATLCS
3aMeHeHHbIM (M3MEHEHHbIM) [JOKYMEHTOM. ECnn cCbINOYHbI JOKYMEHT OTMEHEH 6e3 3aMeHbl, TO
NnonoXxeHue, B KOTOPOM [jaHa CCbirika Ha Hero, MPUMEHSIETCS B YacTU, He 3aTparvBatoLLEi 3Ty CCbISKY.
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3 TepMmuHbI U onpeaeneHus

B HacToswem cBoge npasun NPUMEHATCA criegyroume TepMUHbI C COOTBETCTBYHOLLMMUN
onpeneneHnaMun:

3.1 aHKepoBKa apmaTypbl: OGecneyeHre BOCNPUSTUS apMaTypoi AeNCTBYIOLLMX HA Hee YCUInii
nyTem 3aBefleHVs ee Ha OnpeaerieHHyo ANMHY 3a pacYeTHOEe CEeYEHMe UMM YCTPOMCTBA Ha KOHLLaxX
crneumarbHbIX aHKepoB.

3.2 apmaTtypa KOHCTPYKTUBHAs: ApMaTypa, ycTaHaBmMBaemasi 6e3 pacyeTta U3 KOHCTPYKTUBHbIX
CO0BpaKEHWIA.

3.3 apmatypa npeaBapuTenibHO HanpsXeHHasA: ApMaTypa, Nony4yaloLas HayarnbHble
(NpeaBapuUTenbHbIE) HaNPsXeHUs! B NMPOLLECCE U3TOTOBMEHNSI KOHCTPYKLWIA A0 NPUIOXEHUST BHELLHWX
Harpy3ok B CTaguu aKcnsyaTaumm.

3.4 apmatypa pabouan: Apmatypa, ycTaHaBnMBaemasi o pacyery,

3.5 3awmTHbIN cnou 6eToHa: TonwwHa crosi 6eToHa OT rpaHn anemMeHTa [o Grvbkanen
NOBEPXHOCTW apMaTYPHOrO CTEPXKHSI.

3.6 KOHCTPYKLMK GeToHHbIe: KOHCTPYKLMK, BbINONHEHHbIE U3 6eToHa 6e3 apmaTypbl unn ¢
apmaTypoii, ycTaHaBnMBaeMOW Mo KOHCTPYKTUBHBIM COOBPaKEHUsIM U HE Y4YUTHIBAEMON B pacyeTe;
pacyeTHble YCUIMSi OT BCEX BO3AENUCTBUIM B GETOHHBIX KOHCTPYKLIMAX AOIDKHBI ObITh BOCNPUHATI
6eToHOM.

3.7 KOHCTPYKUMM AUcrnepcHo-apMupoBaHHble (hnbpobeToHHbIe, apMoLEeMeHTHbIe):
XKene3o06eTOHHbIE KOHCTPYKLMK, BKIOYAOLLME AUCNEPCHO-PAcNoNoxXeHHble hmbpbl unm
MEnKOSiYENCTbIE CETKW U3 TOHKOW CTarlbHOW NPOBOOKK.

3.8 KOHCTPYKLIMM XKene306eToHHbIe: KOHCTPYKLMK, BbINOMHEHHbIE M3 6eToHa ¢ paboyeii n
KOHCTPYKTUBHOW apMaTypoi (apM1poBaHHble HETOHHbIE KOHCTPYKLIMN): pacHeTHbIE YCUIUS OT BCEX
BO34EMCTBUIN B Xene3006eTOHHbIX KOHCTPYKLUMAX AOIDKHbI ObITb BOCNPUHSATEI 6ETOHOM 1 paboyeit
apmaTtypon.

3.9 KOHCTPYKLIMK cTanexerne306eToHHble: XKene3o6eToHHbIE KOHCTPYKLWW, BKIHOYaKoLLme
OTIMYHbBIE OT apMaTypHOIA CTanM CTarnbHble 3MeMeHTbI, paboTaroLLe COBMECTHO C erne306eToHHbIMU
aneMeHTamu.

3.10 k03ch hULMEHT apMUPOBaHUS Kene306eToHa * : OTHOLLIEHUE NMOLLAAN CEUEHWUS apMaTypbl K
pabouyeii nnoLaamn ceveHnst 6eToHa, BbIpaXXeHHOEe B NMPOLEeHTaXx.

3.11 mapka 6eToHa No BOAOHeNPOHMLAae MOCT! W : Nokasatens npoHuLaemMocT 6eToHa,
XapaKTepusyoLLMACS MakcMarnbHbIM AaBreHneM BoAbl, NPy KOTOPOM B YCIOBUAX CTaHAAPTHbIX
MCNbITaHUA BOAa He NPOHUKAET Yepe3 6eToHHbIN obpasel,.

3.12 Mapka 6eToHa N0 MOPO30CTOMKOCTH ¥ : YCTaHOBMEHHOE HOPMaMU MUHUMATTLHOE YUCTIO
LIMKIIOB 3aMOPaXMBaHNs 1 OTTanBaHusi 06pa3sLoB 6eTOHa, UCMbITaHHbIX MO CTaHAAPTHLIM 6a30BbIM
MeTozaM, MPU KOTOPbIX COXPaHSIOTCS MX NepBoHavarnbHble M3NKo-MexaHU4eckre CBOMCTBA B
HOPMVPYEMbIX NPeaenax.

By
3.13 mapka 6eToHa NO caMOHaNPSXKEHU ~ F : YCTaHOBIIEHHOE HOPMaMy 3HaYeHNe
npeaBapuUTENbHOro HanpsbxeHus B 6eToHe, MIMa, co3pgaBaemMoro B peaynbraTe ero pacLuMpeHust npu
KoadhMLIMEHTE NPOAObHOMO apmmupoBatmst # ~ 0,01.

3.14 mapka 6eToHa Nno cpeAHeii NnotTHocM £ : YcTaHOBMEHHOE HOPMaMM 3HAYEHME NMOTHOCTH, B

3
Kr/M~ , 6ETOHOB, K KOTOPbIM NpeabABIIAKTCA TpeGOBaHI/Iﬂ no Tensionsonaunn.

3.15 maccuBHas KOHCTPYKUUA: KOHCprKLlI/Iﬂ, ana KOTOpOI;I OTHOLLEHMEe NOBEPXHOCTH, OTKprTOI;I ansa

2 3
€€ BbICbIXaHudA, M , K ee o6bemy, M , PaBHO UN MeHbLUEe 2.

3.16 Mmopo3ocToiKoCTs 6eToHa: CnocobHOCTb HETOHa CoXpaHaTb (M3NKO-MeXaHUYeCckne CBOMCTBa
npy MHOTOKPaTHOM NEePEMEHHOM 3aMOPaXMBaHUN 1 OTTauBaHWUK, PEMMaMEHTUPYETCS MapKoW Mo
MOpo30cTolkocTn & .

3.17 HopmanbHoe ceyeHue: CeveHne anemeHTa NMocKOCTbIO, NEPNEHANKYNAPHON K ero
npoaonbHON ocu.



3.18 HaknoHHoe ceyeHune: CeveHune areMeHTa NIOCKOCTbH, HAKITOHHOM K €ro NPoA0sbHOM OCY U
nepneHauKynspHON BepTyKaribHOM NoCKOCTU, MPOXOASALLEN Yepes OCb 3NeMeHTa.

3.19 nnoTtHocTL 6eToHa: XapakTepuctuka 6eToHa, paBHasi OTHOLLEHUIO €ro Macchl K 06bemy,
pernamMeHTUPYeTCs MapKol Mo cpeaHei nroTHocTy L

3.20 npepgenbHoe ycunue: Havborbluee ycunme, KOTOpoe MOXET BbiTb BOCMIPUHATO 31EMEHTOM, ero
CEYEHMEM MNpu MPUHSATBLIX XapakTepucTUKax MaTepurarnos.

3.21 npoHnuaemMocTs 6eToHa: CBoicTBO 6eToHa NpornyckaTb Yepe3 cebsl rasbl U XULKOCTY Npu

HaMYUY rpaMeHTa AaBeHNs (DErnamMeHTPYETCs MapKoi Mo BOJOHENpoHULaemocTy ¥ ) nu6o
obecneunBath ANGMdY3NOHHYIO MPOHNLIAEMOCTb PACTBOPEHHBIX B BOAE BELLECTB B OTCYTCTBUE
rpagueHTa AaBneHys (pernameHTpyeTcst HoPMUMPYEMbIMU BENMYMHAMM MIIOTHOCTU TOKa U
3MeKTPUYECcKoro noTeHuvana).

3.22 paboyas BbicoTa ceveHusi: PaccTosiHue OT cxxaTow rpaHu aneMeHTa o LeHTpa TSKeCTuH
pacTsHyTON NpoAorbHON apMaTypbl.

3.23 camoHanpsikeHMe 6eToHa: HanpspkeHve CxaTus, BO3HMKaroLLee B GETOHe KOHCTPYKLIMM Mpu
TBEPAEHWM B pe3yrnbTaTe PacLLUMpeHus LLIEMEHTHOIO KaMHSI B YCIOBMSIX OFpaHUYEHsi 3TOMY pacLLUPEHUIO,

. &
pernameHTupyeTcsa MapkKour Nno cCaMoHanpsaXxeHuto P,

3.24 ctbikn apmatypbl BHaxnecTky: CoeimHeHve apMaTypHbIX CTEPXHe Mo ux AnnHe 6e3 ceapku
nyTem 3aBefieHns KOHLLa OAHOrO apMaTypHOrO CTEPXHSI OTHOCUTENBHO KOHLLa ApYroro.

4 O6wume TpeboBaHUA K GETOHHbLIM U Xerne300eTOHHbIM
KOHCTPYKLUAM

4.1 BETOHHbIE 1 Xene306eTOHHbIE KOHCTPYKLIMM BCEX TUMOB AOMMKHbI YA0BIETBOPATL TpeGoBaHUAM:
no 6esonacHocTy;

Mo 3KCnnyaTaLMOHHON NMPUroAHOCTY;

Mo 4OMNrOBEYHOCTY;

a TaKxxe OO0MNOJIHUTENTbHbIM TpeGOBaHMﬂM, YyKasaHHbIM B 3aaH1N Ha NPOeKTUpoBaHue.

4.2 ina ynosneTBopeHusi TpebosaHuin No 6€30MacHOCTN KOHCTPYKLIMM AOMKHBI UMETb Takue
HavanbHble XapakTepUCTUKK, YTOObI NPV Pa3fMYHbIX pacyHeTHbIX BO34ENCTBUSIX B NpoLecce
CTpouUTENbCTBA U KCMyaTaumm 34aHUA U COOPYKEHWI BbINn UCKMtoUeHbl paspyLLeHus noboro
XapakTepa unv HapyLLEeHUs 3KCnIlyaTaLoHHON NPUroAHOCTU, CBSI3aHHbIE C MPUNMHEHNEM BPeaa XV3HU
VI 340POBbIO rPaXAaH, MYLLECTBY, OKPYXaIOLLEN cpeae, XX13HW 1 300POBbI0 XMBOTHBIX Y PACTEHUSAM.

4.3 ins ynoeneTBOpeHUst TpeboBaHuin No 3KCnyaTalMoHHOM NPUroAHOCTM KOHCTPYKLIUS AOMMKHA
MMETb Takue HayarbHble XapakTePUCTUKM, YTODObI NPU PasfMYHbIX PAaCYETHbIX BO3AEVCTBUAX HE
npoucxoaurno obpasoBaHne U YpeaMepHOEe pPacKpbiTUE TPELLMH, a TaKke He BO3HMKaM Ype3mepHble
nepemeLleHusi, konebaHus 1 Apyrve NoBpexaeHns, 3aTpyaHsIoLLmMe HopManbHY0 KCMyaTaumio
(HapyLueHue TpeboBaHW K BHELLUHEMY BUAY KOHCTPYKLIMK, TEXHOMOTMYECKUX TpeboBaHuiA No HopManbHOW
paboTe 06opynoBaHMs, MEXaHU3MOB, KOHCTPYKTUBHbIX TPeGOBaHMIA N0 COBMECTHON paboTe arieMeHToB
1 Apyrvx TpeboBaHwWii, yCTaHOBIEHHbIX NMPY NPOEKTUPOBAHMN).

B Heobxoanmbix cny4aaX KOHCTPYKUUN OOIMKHbI UMETb XapakTepUucTuku, obecneyvBatoLye
Tpe6OBaHMﬂ Mo Tennousonauum, 3sBykomsonauuu, BGronornyeckon sawmre n npyrve TpeGOBaHVIﬂ.

TpeboBaHWs NO OTCYTCTBUIO TPELLWH NPEABSBIAIOT K Xene306eTOHHbIM KOHCTPYKLIMAM, Y KOTOPbIX
Npy NOMHOCTbIO PACTAHYTOM CevYeHun AomkHa OblTb obecneyeHa HEeNPOHNLAEMOCTb (HaXOAALMMCS Moz
[OaBIiEHMEM XMOKOCTU UMW ra3oB, UCTbITbIBAKOLLYM BO3AEWCTBYE paguaLum v T.N.), K YHUKanbHbIM
KOHCTPYKLMSIM, K KOTOPbIM NPeAbsiBSAIOT NOBbILLEHHbIE TPEGOBaHWS N0 AOMTOBEYHOCTU, @ Takxke K
KOHCTPYKLUSAM, 3KCMNyaTUpyeMbiM B arpecCuBHOM cpeae B Cryyasix, ykadaHHbix B CI128.13330.

B ocTanbHbIX ene3obeToHHbIX KOHCTPYKUUAX oSpasosaHme TpeLmH aonyckaeTcs, U K HUM
npegbABnAlT TpesOBaHMH MO OrpaHNYEeHno LUMPUHbI PaCKpbITUA TPELLMH.

4.4 ins ynoBneTBopeHusi TpeGoBaHWii LONTOBEYHOCTH KOHCTPYKLIMS| AOIDKHA UMETh Takue HavarbHble
XapaKTEPUCTUKH, YTOGbI B TEYEHWE YCTAaHOBIIEHHOTO ANMTENBHOTO BPEMEHU OHa YAOBMeTBopsina Gbl
TpeboBaHKsiIM No 6e30MacHOCTH U SKCNIyaTaLUOHHON NPUFOAHOCTU C YHETOM BIMSIHUS Ha
reoMeTpuYEeckme XxapakTepUCTUKM KOHCTPYKLIMIA U MEXaHUYECKWE XapakTeprucTUKK MaTeprarnos
PasnMUYHbIX PacUYeTHbIX BO3AENCTBUIA (ArMTENbHOe BO3AENCTBIE Harpy3ku, HebraronpusaTHole
KIMMaTu4eckue, TEXHONOMMYECKME, TEMNEPaTYPHbIE 1 BMaXXHOCTHbIE BO3AENCTBYS, MONEPEMEHHOe
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3amopaxBaHue v oTTauBaHue, arpeccyBHbIe BO3LENCTBYS U Ap.).

4.5 Be3onacHoCTb, 3KCMIyaTaLMOHHas NPUrOAHOCTb, AOINTOBEYHOCTb GETOHHBIX U Kene306eTOHHbIX
KOHCTPYKLWIA 1 Apyre yCTaHaBnMBaeMble 3afaHeM Ha NpoekTUpoBaHue TpeboBaHWs AOmkHbI ObITe
o6ecneyeHbl BbIMONHEHUEM:

TpeboBaHUil K 6GETOHY M ero COCTaBNALLMM;
TpeboBaHuin K apmaType;

TpeboBaHUI K pacHeTam KOHCTPYKLWIA;
KOHCTPYKTUBHbIX TpeboBaHwii;
TexHorormyeckux TpebosaHuit;

TpeboBaHUin NO aKcnnyaTaLum.

TpeboBaHWs No Harpy3kam 1 BO3QENCTBUSM, Npeaeny OrHeCTOWKOCTH, HEMPOHULLAEMOCTH,
MOPO30CTOMKOCTU, MpeaeribHbIM nokasatensm aecdopmauunii (npornbam, nepemeLLeHnsiM, aMmnnnTyae
konebaHwit), pacHeTHbIM 3HAaYEHWUAM TeMnepaTypbl HAPYXHOTO BO3AyXa Y OTHOCUTESbHOWM BMaXHOCTN
OKpY>atoLLEN cpefibl, N0 3aLLMTE CTPOUTENBHBIX KOHCTPYKLIMIA OT BO3AENCTBUSI arpECCUBHBIX CPef, U Ap.
yCTaHaBMMBalOTCS COOTBETCTBYIOLLMMUN HOpMaTMBHbLIMU AokymeHTamm (CI1 20.13330, C 14.13330, CI
28.13330, CI1 22.13330, C 131.13330, CM 122.13330).

4.6 MNpy NpoeKTUPOBaHNN GETOHHbIX U erne306eTOHHbIX KOHCTPYKLMIA HAAEXHOCTb KOHCTPYKLIWIA
ycTaHaBnmBatoT cornacHo FOCT P 54257 nonyBeposiTHOCTHbIM METOA4OM pacyeTa nyTem
MCNOMNb30BaHUSA PacYeTHbIX 3HaYEeHUI Harpy3oK 1 BO3AENCTBUIA, pacyYeTHbIX XapakTepucTuk 6etoHa un
apmartypbl (UM KOHCTPYKLMOHHOW CTanu), onpeaensieMblX C MOMOLLb COOTBETCTBYHOLLWMX HaCTHbIX
KO3(PMLIMEHTOB HAZLEXXHOCTMN MO HOPMATUBHBIM 3HAYEHUSIM ATUX XapakTePUCTVK, C YHETOM YPOBHS
OTBETCTBEHHOCTU 3[4aHUIA N COOPYXEHUN.

HopmaTuBHble 3Ha4eHUst Harpy3oK M BO3AENCTBUIA, 3Ha4EHUS KOIPULIMEHTOB HAZEXHOCTH N0
Harpyske, KO3(ppuLIMEeHTOB HAAEXHOCTM MO HAa3HAYEHMIO KOHCTPYKLWIA, a TakKe JeneHne Harpy3ok Ha
MOCTOSIHHbBIE U BPEMEHHbIE (ANUTENbHbIE N KPaTKOBPEMEHHbIE) YCTaHaBNMBAIOT COOTBETCTBYIOLMMM
HOPMaTWBHbLIMU JOKYMEHTaMM ANA CTPOUTENbHBIX KOHCTPYKLWA (CI1 20.13330).

PacyeTHble 3HaYEHVsI HArpy30K M BO3AEMCTBWIA MPMHUMAIOT B 3aBUCMMOCTM OT BiAa pac4eTHOro
NPEeAErnbHOr0 COCTOSIHUSA U PaCHETHON CUTYaL UK.

YpoBeHb HaJEXHOCTW PAaCYETHbIX 3HA4EHUIN XapaKTePUCTMK MaTepuaroB ycTaHaBMBaloT B
3aBMCUMOCTY OT PaCYETHOW CUTyaLun U OT ONMacHOCTW AOCTUKEHUS COOTBETCTBYIOLLErO NpeAenibHOro
COCTOSIHUS U PETYIIMPYIOT 3HaYeHNeM KO3(PMLINEHTOB HAAEXHOCTM MO 6ETOHY 1 apmaType (MM
KOHCTPYKLIMOHHOW cTanm).

PacyeT 6eTOHHbIX U %ene306eTOHHbIX KOHCprKLlI/IVI MOXHO Npon3BoaAuTb MO 3adaHHOMY 3Ha4YeHUI0
HageXXHOCTW Ha OCHOBE NOJIHOro BEPOATHOCTHOIO pacyeTa npu HanM4inum oCTaToYHbIX AaHHbIX 06
N3MEHYMBOCTUN OCHOBHbIX (*)aKTOpOB, BXOA4SAWMX B pacyeTHble 3aBUCUMOCTWN.

5 TpeboBaHuUA K pacyeTy 6ETOHHbIX U XKene306eTOHHbIX
KOHCTPYKLUN

5.1 O6wme nonoxeHus

5.1.1 PacyeTbl 6€TOHHbIX U Xene300eTOHHbIX KOHCTPYKLIWIA criedyeT Npou3BOAUTL B COOTBETCTBUM C
TpeboBaHuamm FTOCT 27751* no npeaernbHbIM COCTOSIHUAM, BKIOYaOLLMM:

* Ha Tepputopumn Poccuiickoi ®efepaumm fokymeHT He aencteyeT. [enctByetr [OCT P 54257-2010.
- MpymevaHvie nsrotoBuTensa 6asbl aHHbIX.

npefenbHble COCTOAHUSA NePBOWA rpyNMbl, NPUBOASILLME K MNOMHON HENPUIOAHOCTY dKCMyaTaumum
KOHCTPYKLIVIA;
npenenbHble COCTOAHUA BTOPO rpynnbl, 3aTpyAHALIME HOPMAIbHYIO 3KCMyaTalMo KOHCTPYKLINIA

MM yMeHbLuaoLme JONTOBEYHOCTb 30aHUMA Y COOPYXXEHWI N0 CPAaBHEHWIO C NpeayCMaTpuBaeMbiM
CPOKOM CJT bl.

PacueTbl gomkHbI obecneyvBatb HaAEeXHOCTb 34aHUN Unn COOQMMSHVIIZ B Te4eHne BCero cpoka nx
cn bl, @ TaKXXe Npy NPOM3BOACTBE PAabOT B COOTBETCTBUM C TPEOOBaHUAMM, NPeAbABASEMbIMUA K HAM.
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PacyeTtbl no npefenbHbiM COCTOAHUAM negaoﬁ rpynnbl BKIKOYAKOT:
pacyeT no NpoYHOCTH;

acyeT Mo YCTONYMBOCTUN Mbl (415 TOHKOCTEHHbIX KOHCTPYKLINI);

pacyeTt no yCTOIh‘-WIBOCTVI NOoNoXeHns (oNpokMablBaHNE, CKOMbXeHWe, BCNIIblBaHNE).

PacyeTbl no NPOYHOCTH B6ETOHHbIX Y Xene306eTOHHbIX KOHCTQMKQVIVI cnefyeT Nnpon3BoauTb U3
CrioBUA, NO KOTOPOMY YCUIMNA, HANPAXEHUA U e MaLlMN B KOHCTPYKLIMSIX OT PasnnyHbIX BO3AENCTBUI

C y4eTOM Ha4valibHOro HanpaXeHHOoro CoCToAHnA (NpeaHanpsXxeHue, TemnepaTtypHble 1 me
BO30€CTBUA) He JOIDKHbI NPEBbILLATL COOTBETCTBYIOLMX 3HAYEHWA, YCTAHOBNEHHbIX HOPMATVUBHBIMU

OOKYyMEeHTaMu.

PacyeTbl N0 yCTONYNBOCTM Mbl KOHCTPYKLIMW, @ Takxke N0 YCTONYNBOCTM MOMOXEHMS (C y4ETOM
COBMECTHOM Qa60TbI KOHCTPYKLIMW N OCHOBAHWUA, NX ge@QMauMOHHbIX CBOWCTB conpoTuBeHua casury
N0 KOHTaKTy C OCHOBaHWEM W OPYIUX ocobeHHocTel) cnefyeT Nnpon3BOAUTb COMMACHO yKasdaHuam
HOPMaTMBHbLIX JOKYMEHTOB Ha OTAeNbHble BUAbI KOHCTQ!KQMVI.

B HeobxoanMbIX crydaax B 3aBUCUMOCTU OT BMAa U Ha3HaYeHUA KOHCTPYKLUIUW OOIDKHbI OblTb

npowunsseneHbl pacyeTbl No npeaeribHbIM COCTOAHUAM, CBA3AHHBIM C ABNEHNAMW, NPU KOTOPbLIX
BO3HVKAET HEOBXOANMOCTL NpeKpaLLEeHNs SKCMNyaTaLum 34aHNs U COO| eHua (Ype3mMmepHble

(<] MaLlnn, COABUTN B COEAUHEHUAX U e ABnexHnsa).
_PaCHeTbI no npefenibHbIM COCTOAHUAM BTOQOVI rpynnbl BKIKOYAKT:
_gacqu no oﬁpaaoBaHmo TPELLNH;

_pacqu N0 PACKPbLITUIO TPELWINH,

pacyet no gedopMaLMam.

PacyeT 6eTOHHbIX 1 Xene306eTOHHbIX KOHCTPYKLIWIA N0 06pa3oBaHui0 TPELLMH creayeT NPOU3BOAUTbL
13 YCOBWS, NO KOTOPOMY YCWUNKWS, HANPSPKEHUSt v AediopMaLnm B KOHCTPYKLMAX OT Pas3MyHbIX
BO3[1€CTBUWIA HE [OIDKHbI NPEBbILLATL COOTBETCTBYIOLLMX UX NpeesbHbIX 3HAaYEHWA, BOCMIPUHUMAEMbIX
KOHCTpPyKLMel npn 06pasoBaHnn TPELLH.

PacyeT ene306€eTOHHbIX KOHCTPYKLIMIA MO PACKPbITWIO TPELLMH NPOV3BOAST 13 YCIIOBUA, MO KOTOPOMY
LUIMPUHA PACKPbITUS TPELLMH B KOHCTPYKLIMM OT PasnnyHbIX BO3AEUCTBUN He [OIDkHA NpeBbILaTh
npenenbHO AoMyCTUMbIX 3HAYEHWI, YCTaHaBIMBaEMbIX B 3aBUCUMOCTM OT TpeboBaHUiA, NpeabsaBAseMbIX
K KOHCTPYKLIMW, YCNOBUIA ee aKcnnyaTauum, BO3AEUCTBUA OKPYKAtOLLEN cpeabl U XapakTepUCTUK
MaTtepuarnoB C y4eTOM 0COBEHHOCTEN KOPPO3MOHHOIO NOBEAEHUS apMaTypbl.

PacyeT 6eTOHHbIX 1 ene306eTOHHbIX KOHCTPYKLIWIA Mo AedopMaLmamM crnefyet Npou3BoAUTL U3
YCIOBUS, MO KOTOPOMY Mporunbbl, Yribl NOBOPOTA, NepeEMELLEHNA N aMIAUTYAbl KonebaHns KOHCTPYKLMIA

OT pasnun4HblX BO3AEWCTBUIA HE OIDKHbI NPEBbILLATL COOTBETCTBYIOLMX NPeAeNbHO A0NYCTUMBIX
3HaYeHUn.

199 KOHCTPYKLIWIA, B KOTOPbIX HE flonyckaeTcs o6pa3oBaHue TPeLUH, OMMkHbI ObiTb obecneyeHb!
TpeboBaHunsa no OTCYTCTBUIO TPELLMH. B aTtom crnyvyae pacyeT No PAcKpbITUIO TPELWWH He NPOU3BOAAT.
[na ocTanbHbIX KOHCTPYKLMN, B KOTOPbIX AOMNYyCKaeTcs oGpaaoBaHme TPELUMH, pacyeT no

OGQGSOBaHVIIO TPeLH Npon3BOAAT ANA onpeaeneHus HeobxoauMocTu pacyeTa no pacKpbITUO TPeLLH
nydyeta TpeumH npu pacyeTe no e MaLUAM.

5.1.2 PacyeT 6ETOHHbIX 1 ene300€TOHHbIX KOHCTPYKLINIA (IMHENHbIX, NIOCKOCTHbIX.
NPOCTPaHCTBEHHbIX, MACCUBHbBIX) MO NpeAenbHbIM COCTOAHUSIM NEPBOW W BTOPOW rPyNn NPOV3BOAST N0
HanpskeHWsIM, yCUnusim, ae MaLUAM U NepeMELLIEHNAM, BbIYMCTIEHHBIM OT BHELUHVX BO3EACTBUIA B

KOHCTPYKLIMAX U 06 pasyeMblX UMW CUCTEMAX 30aHUN U COOPYKEHMI C Y4ETOM 3nyeckomn

HENVHENHOCTY (Heynpyrnx ael Mauui 6eToHa 1 apMaTypbl), BO3MOXHOIO 06pasoBaHNs TPELLWH U B

HeobxoanMbIX crydaax - aHM3oTponun, HakonneHua noagemgeHvM n FeOMeTQI/NeCKOI;I HENMHENHOCTU
BvaHWE e MaL Ha U3MEHEHWE YCUNNIA B KOHCTPYKLINSX).

d>m3mt-|ec»<yro HENVHENHOCTb U AHM30TPONUIO CriedyeT y4nTbiBaTh B onpeaenatolmx COOTHOLEHNAX
CBA3bIBAOLLNX ME: CcoBOW HaNpsXKXeHWs 1 e MaLn (UK yCunma 1 nepemMeLliednd), a TaKkxe B

YCIOBUAX NPOYHOCTU U TQSMHOCTOVIKOCTM Martepuana.

B cTatnyecku HeonpeaenMmMblX KOHCTPYKLIMAX CrefyeT yHUTbIBaTh nepepacnpeneneHve yCI/IJ'IVII;I B
areMeHTax CUCTEMbI BerieAcTBME 00pa30BaHUS TPELLMH 1 PA3BUTUS HEYNPYTWX e MaLn B 6eTOHe n

apmMaTtype BnoTb 0 BO3HUKHOBEHWUA NpeaeNlibHOro COCTOAHUA B 3N1EMEHTE. I'Ipm OTCYTCTBUX METOO0B
acyeTa UTbIBAKOLLIMX HeyNpyrne CBOMCTBA xene3obeToHa, a Takke AN npeBapUTeNbHbIX PacYeToB
C y4eTOM Heynpyrmx CBOWCTB xene3obetoHa YCUNUA 1 Hanpsa>XXeHna B CTaTUYEeCKN Heonpeaenmmblx
KOHCTPYKUMAX 1 CUCTEMAX 0NYCKaeTCA onpeaeniaTh B NpeanorioXeHun yngyroﬁ QaﬁOTbI
XKene3o6eTOHHbIX 3NIEMEHTOB. nQVI 3TOM BIinaHue QM3VNECKOI7I HENMHEeNHOCTYN pekomMmeHayeTca
YU UTbIBaTb NYyTEM KOPPEKTUPOBKU PE3YNBbTATOB TMHEVNHOTO pacyeTa Ha OCHOBE AaHHbIX
SKCNnepuMeHTarnbHbIX vccneaoBaHui, HEMYHEHOro MoAennpoBaHnA, pe3ynbtTaTtoB pacyeTa aHanormyHbIX
06BEeKTOB U SKCMNepTHbIX OLLEeHOK.

I'Ir_m pacyete KOHCTQMKQVIVI Mo NPOYHOCTHU gegb_ogmagwﬂm, OGQaSOBaHMIO 1 PACKPbLITU TPELH Ha
OCHOBE MeToAa KOHEYHbIX 3IEMEHTOB J0IDKHbI ObITh npoBepeHbl yCroBUA NPOYHOCTU U
TQGQMHOCTOVIKOCTVI ANA BCeX KOHEYHbIX 3JIEMEHTOB, COCTaBMAOLLIMX KOHCTPYKLIMIO, a TAKXe YCIIoBUA
BO3HUKHOBEHUA Ype3MEPHbIX nepemeu_J,eHMﬁ KOHCTPYKLIUN. nQVI OoLleHKe NpeaesibHOro COCToAHUA Nno
OPOYHOCTM AoNyCKaeTCd nofaratb OTAeNbHble KOHEeYHble 3IEMEHTbI Pa3pyLIeHHbIMW, eCII 3TO He
BreyeT 3a cobout nporpeccupyrolero paspylieHna 3aaHna UM COOPYXXEeHUA, U No NCTeYeHuun OencTeng

QaCCMaTQMBaeMOI;I Harpys3ku akcnayaTaunoHHaa npuroagHoCTb 34aHUA NI COOPYXEHUA COXPaHAEeTCA
WUIIN MOXET ObITb BOCCTAHOBIEHA.
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OngegeneHme npefenbHbIX yCVIJ'IMVI n geg)_ogmagmﬁ B GETOHHbIX 1 ene300eTOHHbIX KOHCTPYKUUAX
crieflyet Npon3BoAUTb Ha OCHOBE PACYETHBLIX CXeM (mopeneit), Hanbonee 6MM3KO OTBEYAOLLMX
earibHOM 3U4ECKOMY XapaKTe, 20 0Tbl KOHCTPYKLIMIA U MAaTepUanoB B paccMaTprvBaeMoMm
npegenbHOM COCTOAHUN.

Hecyuiyto cnocobHOCTb ene300eTOHHbIX KOHCTPYKLIWIA, CIOCOBHbBIX NpeTepneBaTb AOCTATOUHbIE
nnactuyeckue gedopMarimm (B YacTHOCTU, NPU UCMONb30BaHUN apMaTypbl ¢ M3NYEeckUM NpeaenomM
TEKy4ecTu), AONyCcKaeTcs onpeaensTb MeTOA0M NpeaeNbHOr0 PaBHOBECHS.

5.1.3 MNpu pacyeTax 6E€TOHHbIX M ene300EeTOHHbIX KOHCTPYKLIMIA N0 NpeAenbHbIM COCTOAHUSIM
crenyeT paccMaTpuBaTh pPasnMyHble pacyeTHble cuTyaumm B cootBeTcTBum ¢ FTOCT P 54257, B TOM
yucne cTagun M3roTOBIIEHUS, TPAHCMOPTUPOBaHUS, BO3BEAEHMS!, SKCNIyaTaLuumn, aBapuiHble cutyauum,
a TaKxe noxap.

5.1.4 PacyeTbl 6ETOHHbIX U Xene300eTOHHbIX KOHCTPYKLMIA CrieayeT Npou3BoAUTL Ha BCe BUAbI
Harpy3ok, oTBevaroLyx hyHKLMOHANbHOMY Ha3Ha4YeHNIo 30aHNIA U COOPYXXEHUIA, C YHETOM BIMSHUA
OKpY>KatoLLen cpeabl (KMMaTUYeCKMX BO3AEWCTBUIN U BOAbI - 411t KOHCTPYKLIMIA, OKPYXXEHHbIX BOAOW), a B
HeoBXoAUMBIX CIly4asXx - C yHeTOM BO3AECTBUSI NOXapa, TEXHONOTMYECKUX TeMNEePaTypPHbIX U
BIaXXHOCTHbIX BO3AENCTBUIA 1 BO3AENCTBUIA arpeCcCUBHBIX XMMUYECKMX cpea.

5.1.5 PacueTbl 6ETOHHbIX U1 3kene306eTOHHbIX KOHCTPYKLUIA NPOU3BOASAT Ha AeUCTBUE U3rvbaroLLmx
MOMEHTOB, NPOAOIbHBLIX CUM, MOMEPEYHBIX CUM U KPYTALLWMX MOMEHTOB, @ Take Ha MECTHOE AeCTBUe
Harpy3sku.

5.1.6 lMpu pacyeTe anemMeHToB COOPHBLIX KOHCTPYKLIMIA HA BO3AEACTBUE YCUIMUIA, BO3HUKAIOLLMX MPU NX
nogbemMe, TPaHCMOPTUPOBAHUM Y MOHTaXe, Harpy3Ky OT MacChl 31ieMeHTOB criefyeT NpUHUMaTh C
K03(pPULIMEHTOM ANHAMUYHOCTH, PaBHbIM:

1,60 - Npy TpaHCNOPTUPOBAHWA,
1,40 - Npy NogbEME M MOHTaxe.

[onyckaeTcsa npyHMMaTh 6onee HU3Kkne, 060CHOBaHHbIE B YCTAHOBMEHHOM NOPSiAKe, 3HAYEHNS
KO3(hULIMEHTOB AMHAMUYHOCTH, HO He Huxke 1,25.

5.1.7 TMpu pacyeTax 6ETOHHBIX U ene306eTOHHbIX KOHCTPYKLIUI criedyeT y4uTbiBaTb 0CO6EHHOCTN
CBOWCTB pasfnnyHbIX BUAOB 6eToHa 1 apMaTypbl, BIMSIHUS Ha HUX XapakTepa Harpysku 1 OKpyxatoLLei
cpefbl, cnocoboB apMUPOBaHWsl, COBMECTHOCTb paboTbl apMaTypbl M 6eTOHa (Mpy HanMuum n
OTCYTCTBUW CLiENNEHNst apMaTypbl C 6ETOHOM), TEXHOSOMIO U3TOTOBIIEHNS KOHCTPYKTUBHBIX TUMOB
Xene3o0eTOHHbIX ANIEMEHTOB 3[jaHNIN N COOPYXKEHWIA.

5.1.8 PacyeT npeaBapuUTenbHO HanMpsiXeHHbIX KOHCTPYKLWIA criedyeT NpousBOAUTL C YHETOM
HavanbHbIX (NpeABapuUTEnbHBIX) HAaNPsSXXeHU 1 AedopMal i B apmaType 1 6eToHe, notepb
npeaBapuTENbHOrO HanpshkeHWst 1 ocobeHHOCTel NepeaaYdun NpeaBapuUTENbHOTO HanpsXkeHns Ha 6eToH.

5.1.9 B MOHONMTHBIX KOHCTPYKLMSIX JOmKHA GbiTb 06ecneveHa NPOYHOCTb KOHCTPYKLUK C Y4eTOM
paboumx LWBoB GeTOHMpPOBaHUS.

5.1.10 Mpu pacyeTe cOOPHbIX KOHCTPYKLMIA AormkHA BbITb 06ecneveHa NPOYHOCTb Y3IOBbIX U
CTbIKOBbIX COMPSHKEHNIA COOPHbIX ANIEMEHTOB, OCYLLECTBIIEHHbIX MYTEM COEANHEHUS CTarbHbIX
3aknagHblx AeTarnen, BbiMyCKOB apMaTypbl ¥ 3aMOHONMYNBaHUS GETOHOM.

5.1.11 MNpw pacyeTe NMOCKMX U MPOCTPAHCTBEHHbBIX KOHCTPYKLUIA, NOABEPraeMblX CUMOBbIM
BO3JECTBMSIM B ABYX B3aVIMHO MEPMEHAMKYNAPHbLIX HanpaBreHWsiX, pacCMaTpuBatoT OTAEeSbHble,
BblErNeHHbIE U3 KOHCTPYKLUM NIOCKUE U MPOCTPAHCTBEHHbIE Masible XapaKTepHble 3IEMEHTbI C
YCUIMAIMU, OENCTBYIOLLMMI NO GOKOBLIM CTOPOHaM ariemMeHTa. [py HamMumMm TPELLMH 3TW YCuius
onpeaensioT ¢ y4eTOM PacnonoXeHUst TPELLMH, XEeCTKOCTU apMaTypbl (0CEBOW U TaHreHUManbHoM),
XecTKkocTu B6eToHa (Mexay TpeLmHamm1 1 B TpeLyHax) u Apyrix ocobeHHocTen. Mpu oTCyTCTBUM TpeLLmH
yCUnMs onpeaensioT Kak Aris CrrowHoro Tena.

[lonyckaeTcsa nNpu HanMMuWM TPELLWH OMNPEAEnsTb YCUIUS B NPEeLNONoXeHUN yripyroi paGoTbl
Xene306eTOHHOro aMeMeHTa.

PacyeT anemeHTOB criefyeT NPOU3BOAUTb MO Hanbornee onacHLIM CEYEHUSIM, PACMONOXEHHBLIM Mo,
YITIOM MO OTHOLLEHWIO K HAaNpaBeHuWto AeCTBYIOLLMX Ha ANIEMEHT YCUIWIA, Ha OCHOBE pacyeTHbIX
MoZernen, y4nUTbIBaOLLMX paboTy pacTsHYTON apMaTypbl B TpeLmHe U paboTy 6eToHa Mexay TpeLuHamm
B YCIOBUSIX NIOCKOMO HAMPSXKEHHOTO COCTOSHUSI.

5.1.12 PacyeT nrnockux 1 NpoCTPaHCTBEHHbIX KOHCTPYKLLMIA 4OMNYCKaeTCs NPOM3BOAUTL A
KOHCTPYKLUW B LLENOM Ha OCHOBE MeTofa NpefensHOro paBHOBECUS!, B TOM YMCTIE C YYETOM
0,ecPOPMUPOBAHHOTO COCTOSIHUSI K MOMEHTY Pa3pyLUEHUS!.

5.1.13 lNpun pacyeTe MacCUBHbIX KOHCTPYKL A, MOABEPraeMbIX CUIOBbIM BO3LENCTBUSAM B TPEX
B3aUMHO NePneHANKYNSAPHbIX HAaNPaBeHNsX, pacCMaTpUBaOT OTAESbHbIE BblAENEeHHbIE U3 KOHCTPYKLIUK
Marible 06 bEMHbIE XapaKTePHbIE ANIEMEHTbI C YCUNUSIMK, AeACTBYIOLLMMM MO rpaHsm anemeHTa. Mpu
3TOM yCUnus criedyeT onpeaensiTb Ha OCHOBE NPEAMNOCHINOK, aHANOMMYHbIX NPUHATBLIM A8 NOCKUX
anemeHToB (cm. 5.1.11).

PacyeTt anemeHToB crefyet npon3soauTb No Havnboree onacHbLIM CeYeHUsIM, pacnonoXxeHHbIM Nog
VITIOM MO OTHOLLIEHUIO K HaNpaBneHWo AeCTBVIOLLMX Ha 3MIEMEHT YCUIUIA, Ha OCHOBE PaCYETHbIX
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MoZenen, yunTbiBaoLLWX paboTy 6eToHa v apMaTypbl B YCIOBHSIX 06 bEMHOIO HaNPSHKEHHOTO COCTOSIHUS.

5.1.14 [na KOHCTPYKLUIA CNOXHOW KOHpMrypauum (Hanpymep, NpoCTPaHCTBEHHBIX) KPOME pacyeTHbIX
METOLO0B OLEHKWN HECYLLE CNMOCOBHOCTM, TPELLMHOCTOMKOCTMN U AedopMaTUBHOCTU MOTYT BbITb
MCNoNb30BaHbl Takxe pe3ynbTaThl UCTbITaHUs M3NYECKUX MOoAENeN.

5.2 Tpe6oBaHus K pacyeTy 6eTOHHbLIX U Xene3o06eTOHHbIX 3/IeMeHTOB Mo
NPOYHOCTU

5.2.1 PacyeT GETOHHbIX 1 erne306eTOHHbIX 35IEMEHTOB Mo NMPOYHOCTU NPON3BOOAT:

Mo HOpPMarbHbIM CEeYEHUsIM (NPU AENCTBUN U3rMBatoLLMX MOMEHTOB U NPOAOIbHBIX CUM) - NO
HenuHenHon AedopMaLMoHHOM MoAenu. [ns NpoCTbIX TUMOB Xene306EeTOHHbIX KOHCTPYKL A
(NpsIMOYrorbHOro, TaBPOBOTO M [1BYTABPOBOIO CEYEHWI C apMaTypOii, pacronoXeHHON y BEpXHEN 1
HVDKHEN rpaHel ceYeHust) [onyCcKaeTCs BbINOHATL pacyeT Mo npeaenbHbIM YCUnusiv;

MO HaKMOHHbLIM CEYEHUSIM (NPKY AEUCTBUN NOMNePeYHbIX CUM), MO NPOCTPAHCTBEHHLIM CEYEHUAM (Npu
[efiCTBUM KPYTSILLWX MOMEHTOB), Ha MECTHOE [lefiCTBUE Harpy3ku (MECTHOe CxaTue, NpoaaBrMBaHue) -
o npesenbHbIM YCUIUSIM.

Pacuet no NPOYHOCTU KOPOTKNX Kene300eTOHHbIX 3IEMEHTOB (KOpOTKI/IX KOHCoOnew un Apyrmx
SJ'IeMeHTOB) npon3BO4AT Ha OCHOBE KapKaCHO-CTep)KHeBOVI moaenn.

5.2.2 PacyeT no npo4HOCTN BETOHHbIX M Xerne306eTOHHbIX 3/IEMEHTOB MO MpeAesibHbIM YCUInAM
NPOV3BOASAT U3 YCIIOBMSI, YTO YCUNE OT BHELLHWX HArpy3oK 1 BoageitcTauii ¥ B paccmaTpysaeMom

,
CeYeHnn He AOIMKHO NpeBbIaTh NpeferibHOro ycunma ult , KOTOPOE MOXeT ObITb BOCMPUHATO
3JIEMEHTOM B 3TOM Ce4YeHUn
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PacuyeT 6€ TOHHbIX 311e MEHTOB MO NPOYHOCTN

5.2.3 BETOHHbIE 3neMeHTbl B 3aBUCMMOCTM OT YCIIOBUIN UX paboTbl U TpeGoBaHWiA, NpeabABAeMbIX K
HUM, CriedyeT paccumUTbIBaTb NO HOPMarbHLIM CEYEHUSIM NO NPeAenbHbIM yeunnam 6e3 ydeta (cm. 5.2.4)
nnm ¢ yqeTtom (cm. 5.2.5) conpoTmeneHns 6eToHa pacTAHYTOM 30HbI.

5.2.4 be3 yyeTa CONpOTUBIIEHNA GETOHa PacTAHYTON 30HbI NPOU3BOASIT pacyeT BHELLEHTPEHHO
CcXaTbIX GETOHHbBIX 3NIEMEHTOB NPU 3HAYEHUAX SKCLEHTPUCUTETA NPOAOSNBHON CUTbI, HE NMPEBbILLAOLLMX
0,9 paccTosHUsA OT LieHTpa TSHKECTU CeveHnst o Hanboree cxaToro BorokHa. [pu 3ToM npeaernsHoe
ycunme, KOTopoe MOXeT OblTb BOCMPUHSATO 31IEMEHTOM, OMNpeaensitoT No pacyeTHbIM COMNPOTUBEHUAM

I o .
BeToHa cxaTnio ¥, paBHOMEpPHO pacnpeaeneHHbIM Mo YCIIOBHOM CHKaToil 30He CEYEHUS C LLEHTPOM
TSXKECTM, COBMAZAAIOLLM C TOYKOW MPUSIOXKEHNS MPOAOMNBHOM CUTTB.

[nsi MaccuBHbIX 6ETOHHBIX KOHCTPYKLIMIA CriedyeT NPUHUMaThL B CXATOW 30HE TPEYIofbHYHO 3Mopy

. R
HanpsHKEHWIA, He NPeBbILLAIOLLMX PACYETHOO 3HAYEHNS CONPOTUBMEHNS 6eToHa cxaTuio 2 . Mpn 9ToM
3KCLEHTPUCUTET NPOAOSILHOM CUITbl OTHOCUTENBHO LIEHTPA TSXKECTM CEYEHUS! HE AOIPKEH NPEBbILLATL
0,65 paccTosiHUS OT LleHTpa TshXeCcTu A0 Hauboree cxxaToro BornokHa 6eToHa.

5.2.5 C yyeTom conpoTuBneHusi 6eToHa pacTsiHyTOWM 30HblI MPOU3BOASAT pacyeT BHELLEHTPEHHO
CXaTblX GETOHHBIX 3MEMEHTOB C 3KCLLEHTPUCUTETOM NPOAONLHON CUMbl, 6OMbLLMM YkasaHHoro B 5.2.4
HacTosLero pasaena, n3rmbaembix GETOHHbBIX 3NIEMEHTOB (KOTOPbIE AOMYCKATCS K MPUMEHEHMIO), @
TaKXe BHELLeHTPEHHO CXaTbIX 3NIEMEHTOB C 3KCLLEHTPUCUTETOM NPOAOIILHOW CUTbl, PAaBHBIM YKa3aHHOMY
B 5.2.4, HO B KOTOpPbIX MO YCIIOBUSIM 3KCMryaTauuv He fonyckaetcsi obpasoBaHue TpelwyH. Mpy aTom
npegernsHoe ycunme, KOTopoe MOXeT ObITb BOCMPUHSATO CEYEHNEM 3MeMEeHTa, ONpeaenstoT Kak Ans
yNpyroro Tena npu MakcuMarbHbIX pacTAMMBaOLLMX HANPSHKEHUSX, PaBHbIX PaCYETHOMY 3Ha4YeHUI0

R
COMPOTMBIIEHNS 6ETOHA OCEBOMY PACTSHKEHMIO * 2f

5.2.6 MNpu pacyeTe BHELIEHTPEHHO CXaTbIX GETOHHbLIX 3MIEMEHTOB CrieAyeT yUUThIBaTb BIMSIHUE
NPOAOILHOTO U3rMba K CriydaiHbIX 3KCLLEHTPUCUTETOB.

PacueTkene306e TOHHbIX 3/IEMEHTOB MO NPOYHOCT HOPMarbHbIX CeYeHUI

5.2.7 PacueT ene306EeTOHHbIX 31IEMEHTOB MO NPeAErbHbIM YCUNUsM CriegyeT NPOBOAUTb,
onpenenss npeaernbHble YCUusi, KOTopble MOryT 6bITb BOCMPUHSTHI GETOHOM M apMaTypoi B
HOpPMasibHOM CEYEHUM, UCXOAS M3 CREAYIOLLMX MOMOXEHWIA:

conpoTuBrieHne 6eToHa PacTsHKEHMIO MPUHUMALOT PABHBLIM HYTIHO;

conpoTtueneHue 6eToHa cxaTuo npegcTtaBndeTca HanpaXeHUAMU, paBHbIMU pac4YeTHOMY



COMPOTUBIIEHNIO GETOHA CXATUIO 1 PABHOMEPHO PacnpeaerieHHbLIM MO YCIIOBHOM CXaToit 30He 6eToHa;

pacTdarmearoLme n cxmmMarolme Hanps>xeHna B apmMatype NnpuHUMaroTca He 6onee pac4yeTHoro
ConpoTuBIeHUa PacTAXEHUIO U CXKaTUK COOTBETCTBEHHO.

5.2.8 PacyeT »ene306eTOHHbIX 3NIEMEHTOB MO HENMMHENHOM AedopMaLMOHHOM MOAENn Npou3BoaAT
Ha OCHOBE AuarpaMm COCTOsIHWUS GETOHa M apMaTypbl, UCXOAS U3 TMMOTE3bl MITOCKMUX CEYEHUI.
Kputeprem npo4HOCTM HOpMaribHbIX CEYEHUI ABNAETCS AOCTWKEHWE NpederbHbIX OTHOCUTENbHbIX
nedopmauuin B 6eToHe nnu apmarype.

529 an/I pacyeTe BHELLEHTPEHHO CXXaTbIX Xene300eTOHHbIX 3/IEMEHTOB cnefyet y4ntbiBatTb
CJ'Iy‘-IaVIHbIVI 3KCUEHTpUCUTEeT 1 BrMaHMUe npoaoribHOro n3rnba.

PacueTxene3o6e TOHHbIX 31€MeHTOB No NMPOYHOCTU HAKIMOHHbIX ceyeHUn

5.2.10 PacueT »ene3obeToHHbIX 311ieMEHTOB MO NMPOYHOCTU HAKITOHHbLIX CEYEHMIA MPOM3BOAST: N0
HaKMOHHOMY CEeYeHMIo Ha AeNCTBUE NONEPEYHO CUrbl, MO HAKMOHHOMY CEeYEeHMIo Ha AencTBre
n3rnbaroLLero MoMeHTa 1 Mo Mosioce Mexay HaKIMOHHbIMU CeYEHNsIMU Ha AeNCTBYE NONEPEeYHON CUnbI.

5.2.11 MNpw pacyeTe xene3obeToHHOro aneMeHTa No NPOYHOCTM HAKMOHHOTO CeYeHNsl Ha AelcTBUe
nonepeyYHoii Cusbl NPeaerbHYH NONEPEYHYIO CUMY, KOTOPasi MOXET GbiTb BOCMPUHSITA 3NIEMEHTOM B
HaKIMOHHOM CeYeHuU, crieflyeT onpeaernaTb kak CyMMy npeaerbHbIX MonepeyHbiX CUr, BOCHPUHUMAEMbIX
6ETOHOM B HaKITOHHOM CEYEHMMN U MoNepeYHo apMaTypoi, NepecekartoLLein HakMoHHOEe CeYeHue.

5.2.12 IMpu pacyeTe xene3obeToHHOro 3fieMEeHTa Mo NPOYHOCTU HAKIMOHHOMO CeYEHWsI Ha AenCTBrE
n3rnbaroLLero MoMeHTa npegerbHbl MOMEHT, KOTOPbI MOXET GbiTb BOCNPUHST 35IEMEHTOM B
HaKMOHHOM CeyYeHun, criefyeT onpeaensTb kak CyMMy npeaenbHbIX MOMEHTOB, BOCNPUHMMAaEMbIX
nepecekaoLLeil HaKIMoHHOe CeveHne NPOAOIBLHONM M NoNepeYHON apMaTypol, OTHOCUTENBLHO OCH,
npoxosLer Yepes TOUKY NPUIIOKEHUSI PAaBHOLEVCTBYIOLLEN YCUIMUIA B CXaTON 30HE.

5.2.13 lNpu pacyeTe xene300eTOHHOro 3IEMEHTa Mo NOSI0Ce MEXAY HAKIOHHBIMU CEYEHUSIMU Ha
OeNCTBYE NOMepPeYHol Curbl NpeaernbHyH NMoMnepeyHyo Cuily, Kotopasi MOXeT BblTb BOCNpUHSTa
3NIeMEHTOM, crieflyeT onpeaensaTb UCXoAs U3 NPOYHOCTU HaKMOHHOW 6ETOHHOW MOMoChl, HAXOASALLENCS
nop BO34eNCTBMEM CXVIMAIOLLMX YCUMWI BAOMb MOMOCHI U PaCTATMBAIOLLMX YCUMWIA OT NonepeyHomn
apmartypbl, NepecekaroLLeit HakNoHHY Nosiocy.

PacueT Xene306e TOHHbIX 351 MEHTOB MO NPOYHOCTN NPOCTPAHCTBEHHbLIX CEYEHUN

5.2.14 MNpu pacyeTe *ene3o6eTOHHbIX ANIEMEHTOB MO NMPOYHOCTY NPOCTPAHCTBEHHbLIX CEYEHWI
npeaenbHbIA KPYTSLLMIA MOMEHT, KOTOPbI MOXET ObITb BOCMPUHAT 3MIEMEHTOM, criedyeT onpeaensiTe Kak
CyMMY npefernbHbIX KPYTALLMX MOMEHTOB, BOCMPUHMMAaEMbIX NPOAONbHONM 1 NoNepeyHon apmaTypou,
PacronoXeHHOW y Kaxaon rpaHy anemeHTa. Kpome Toro, criefyet NnpovM3BoAMTL pacyeT No NPOYHOCTU
Xene3o6eTOHHOro afiemeHTa No 6GETOHHOW Noroce, PacnoNIoKEHHOM MeXay NPOCTPaHCTBEHHLIMU
CeYeHUAMU 1 HaxoasALLencs Noa BO3AENCTBUEM CHXUMAIOLLMX YCUMWIA BAOMb NOSIOCHI U pacTAMMBatoLMX
yCunuiA OT NonepeYHo apMaTypbl, nepecekaroLLei Nonocy.

PacueTxene3o6e TOHHbIX 3M1IeMEHTOB Ha MeCTHoe AeAICTBUE Harpy3ku

5.2.15 Mpu pacueTe xene3o6eTOHHbIX ANIEMEHTOB Ha MECTHOE CXaTue NpefenbHY0 CHMALOLLYI0
cuny, KoTopasi MOXET ObITb BOCMPYHSITA 9NIEMEHTOM, CrieAyeT OnpeaersiTb UCXOAs U3 CONPOTUBIIEHNS!
BeToHa npy 06 BLEMHOM HaNpPsHKEHHOM COCTOSIHUM, CO34aBaEMOM OKPY)XAKOLLWM 6ETOHOM 1 KOCBEHHO
apMaTypoii, eCIiv OHa YCTaHOBIEHA.

5.2.16 PacyeT Ha npodaBnvBaHve Npou3BOAAT A1 NIOCKUX Xene306eTOHHbIX 3NIEMEHTOB (MnUT) Npu
[EeNCTBIUN COCPENOTOYEHHbBIX CUMbl U MOMEHTA B 30He npoaaBnveaHus. MpeaensHoe ycunve, kKoTopoe
MOXeT BbITb BOCMPUHSITO ere306eTOHHbIM 31IEMEHTOM MNpY NPoAaBnMBaHWN, CIEAYET onpeaenaTb Kak
CyMMy npegerbHbIX YCUIUA, BOCMPUHUMaEMbIX 6ETOHOM 1 NonepeyHoNn apmaTypoi, PacrofioXXeHHON B
30He NPoAaBMMBaHKSA.

5.3 Tpe6oBaHUs K pacueTy Xene3o6eTOHHbLIX 311IeMEeHTOB No 06pa3oBaHuUI0
TPeLWmH

5.3.1 Pacyert xene306eTOoHHbIX 311eMEHTOB Mo 06pa3oBaHNi0 HOPMarbHbIX TPELLWH NPOU3BOAST MO
npeaenbHbIM YCUNUSIM UM Mo HeNMHeHoW AedopmaLmoHHon Mogenu. PacyeT no obpasoBaHuo
HaKMOHHbIX TPELLWH NPOU3BOANAT MO NPeAenbHbIM YCUNUSIM.

5.3.2 Pacyet no oﬁpasoBano TpeLumH *ene3obeToHHbIX 3NIeMEHTOB Mo npeaesibHbIM yeunmam
npon3BoaAT U3 YCIioBUA, MO KOTOPOMY yCUIiMe OT BHELLHUX Harpy3oK U BO3AENCTBUN Fg

F
paccMaTp1BaEMOM CEHEHUN HE [0IDKHO MPEBbILLATL MPeAenbHOro yeummsa ~ ¢l | koTopoe MOXeT BbiTh
BOCMPUHATO XeNne306eTOHHbIM 31IEMEHTOM MPU 06pa3oBaHWUM TPELLMH.
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5.3.3 MNpepenbHoe ycunue, BOCNPYHUMAEMOE XerNe306eTOHHbIM 3TIEMEHTOM Npy 06 pa3oBaHum
HopMaribHbIX TPELLWH, CrieayeT ONpeaensTh UCXOAs U3 pacyeTa xerne3o6eTOHHOMo afieMeHTa kak
CMIIOLLHOTO TEra C y4eToM ynpyrvx AecopMaLuii B apMaTtype 1 Heynpyrix AedpopMaLiuii B pacTsIHYTOM ¢
cxaToM GeToHe NPy MakCMMarbHbIX HOPMaribHBIX PACTAMMBAIOLLMX HAMPSXKEHSIX B GETOHe, paBHbIX

R
pac4eTHbIM 3Ha4YeHUAM CONnpoTUBIIEHUA 6eToHa 0CeBOMY pacCTAXEHU0 bt ser .

5.3.4 PacyeT »ene306eToHHbIX 3IEMEHTOB N0 06pa3oBaHMio HOpMaribHbIX TPELLWMH MO HENMMHEHON
AedopMaLMoHHON MoZernn NPOM3BOASAT Ha OCHOBE AnarpaMM COCTOSHUS apMaTypbl, PaCTSHYTOro U1
cxaToro 6eToHa M rMnoTesbl NMOCKUX ceveHunin. Kputeprem obpasoBaHusi TPELWH SBNAETCS AOCTKEHNE
npeaenbHbIX OTHOCUTENbHbIX AedopmaLinii B pacTsHyTOM BeToHe.

5.3.5 MpepenbHoe ycunue, KOTOPoe MOXET ObITb BOCMPUHSATO Xerne3o0eTOHHLIM 3rieMeHTOM npu
06pa3oBaHWK HAKIOHHbIX TPELLMH, CrieayeT onpeaensiTe UCXOASA U3 pacyeTa xene3obeToHHOro
3fieMeHTa Kak CMoLLHOrO YNpYyroro Tena v KpUTepusi NPOYHOCTU 6eTOoHa Npy NIOCKOM HamnpsiKeHHOM
COCTOSHUM "CxaThe-pacTsixeHme".

5.4 Tpe6oBaHMA K pacyeTy }ene306eTOHHbIX 31IeMEHTOB MO PacKpPbITUIO
TpeLWmH

5.4.1 PacyeT xene306eTOHHbIX 31IEMEHTOB NPOU3BOASAT MO PACKPbITUIO PA3NMYHOTO BUAA TPELLWH B
Tex cryyasx, korga pacyeTHasi TpoBepka Ha 06 pa3oBaHUe TPELLWMH NOKa3biBaeT, YTO TPELLMHbI
obpasytoTcs.

5.4.2 PacyeT no pacKpbITUIO TPELLMH NPOM3BOAST U3 YCIOBUSI, MO KOTOPOMY LLMPUHA PacKpbITUS
TPELLWH OT BHELLHEW Harpysku %ere e porvkHa NpeBOCX0ANTb NPeAenbHO A0MYCTUMOrO 3HaYeHUs

a
LUIMPUHBI PACKPLITUS TPELLMH  ereidt

Rape < 2 ool . (5_3)

5.4.3 LLnpuHy packpbiTVs HOpMaribHbIX TPELLWMH ONPeAEnsiioT Kak NPOU3BEAEHNE CPeaHNX
OTHOCUTENbHbIX AedopMaL i apMaTypbl Ha yHacTke Mexay TpeLLHamMu U ANMHbI 3TOro y4acTka.
CpefHvie oTHoCHTENbHbIE AedopMaLiy apMaTypbl MeXay TPeLLMHammM onpeaensioT ¢ y4eToM paboThbl
pacTsHyToro 6eToHa Mexay TpewmHamm. OTHOCUTENbHbIE AedopMaLiv apMaTypbl B TpeLyHe
ONPeAensoT 13 YCNOBHO YNPYroro pacyeTa xene3obeToOHHOro afieMeHTa ¢ TpeLLHaMu ¢
MCcnonb3oBaHNeM NpUBEAEHHOrO Moayns AedopmMalm cxaToro 6eToHa, yCTaHOBMEHHOMO C y4eTOM
BIUSIHUS Heynpyrx AedopmaLimii 6eToHa CxxaToi 30HbI, UIU MO HESNIMHENHON AedopMaLMOHHON MOAEenu.
PaccTosiHne mexay TpeLmHaMu onpeaensioT 13 yCroBus, Mo KOTOPOMY Pa3HOCTb YCUNUIA B MPOAOMNbHOMN
apmartype B CeYeHUN C TPELLMHON 1 Mexay TPeLLyHaMy A0MmKHa 6biTb BOCIPUHATA YCUIIMAMM CLEenneHns
apmaTypbl ¢ 6€TOHOM Ha ANMHe 3TOro yyacTka.

LLnpyHy packpbiTWst HOPMarbHbIX TPELLWH CReayeT ONpeaensTb C y4eTOM XapakTepa AeicTBuUsA
Harpysku (MOBTOPSIEMOCTM, ASMTENBHOCTM U T.M.) U BUAA npodmns apMaTypel.

5.4.4 TpenenbHO [OMYCTUMYIO LUMPUHY PACKpbITUS TPELLMH Derelt crnepyeT ycTaHaBnMBaTb UCXOAS
13 3CTETUYECKUX COOBpaKeHUi, Hanmumst TpeboBaHWii K MPOHMLL@EMOCTH KOHCTPYKLIUIA, @ Takxe B
3aBUCKMOCTU OT ANUTENBHOCTN AENCTBUA Harpy3ku, Buaa apMaTypHOW CTanu 1 ee CKMOHHOCTH K
pas3BUTUIO KOPPO3uK B TpeLumHe (¢ ydeTom CI128.13330).

5.5 TpeboBaHMA K pacyeTy xene306eTOHHbIX 35IeMeHTOB Nno aedopmauus
M

5.5.1 PacyeT xene3o6eTOHHbIX 37IEMEHTOB MO AedopMaLusiM MPOU3BOAST U3 YCIOBUS!, O KOTOPOMY
NpormGbl UK NEepPeMELLEHNs1 KOHCTPYKLIWIA S or [OeficTBUSI BHELLHel Harpy3ky He JOMmkHbI NpeBbILLaTh

npeaernsHo AoNYCTUMBIX 3HAaYEHW NPOrvBOoB UM NepeMeLLEHN Skt |
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5.5.2 Mpornbbl U nepemeLLeHnst xene3o6eToHHbIX KOHCTPYKLMIA ONpeaensoT no obLLmM npasuiam
CTPOUTENLHOW MEXaHWUKW B 3aBUCUMOCTY OT U3MMBHbIX, CABUIOBbIX M OCEBbIX AeOPMALIMOHHBLIX
XapaKTepucTUK xene3obeToHHOro afieMeHTa B CeYEHUsIX No ero ArvHe (KpUBM3HA, Yrmbl caBura u T.4.).

5.5.3 B Tex cnyyasx, korga npornbbl ene3o6eToHHbIX 311IEMEHTOB B OCHOBHOM 3aBUCST OT U3TMOHbIX
Aedopmanuin, 3Ha4eHus npornbos onpeaensitoT No KPUBM3HAM 3MIEMEHTOB UMK MO XECTKOCTHLIM
XapakTepucTukam.

KpunBu3Hy >xene3o6eToOHHOro afieMeHTa onpeaensitoT kKak YacTHOe AeneHus n3rbaroLero MoMeHTa Ha
XECTKOCTb ene306eTOHHOro ceyveHunsi npu nsrmbe.

YKecTkocTb paccMaTprMBaeMoro ceveHust xerne3o6eToHHOro afieMeHTa onpeaensitoT no obLym
npaevnam ConpoTUBMNEHUSI MaTepuanoB: Anst cedeHnst 6e3 TPeLLmH - Kak AJ1s YCIOBHO Ynpyroro
CNIOLLHOrO 3MEMEHTA, a A1 CEYEHUsI C TPELLMHAMU - KaK A11s YCINIOBHO YNPYroro afieMeHTa ¢ TpeLyHamMu
(MPUHUMas NIMHENHYIO 3aBUCUMOCTb MEXOY HanpskeHusimu 1 aedopmaviysimm). BriisiHie Heynpyrmx
nedopmauuin 6eToHa y4nUTbIBaOT C NMOMOLLBHO NpUBEAEHHOrO Moaynst Aecdopmaunii 6eToHa, a BnvsiHe
paboTbl pacTaHyToro 6eToHa Mexay TPeLyHaMm - C NMOMOLLBIO NpUBeAEeHHOro Moayns AedopmaLni
apmartypbl.

PacueT gedopmarmii xene3o6eTOHHbIX KOHCTPYKLIMIA C y4ETOM TPELLWH NPOU3BOAST B TEX Crydasix,
Korga pacyeTHas npoBepka Ha 0bpa3oBaHue TPeLLyH NoKa3biBaeT, YTO TpeLwHbl obpasytoTes. B
NPOTVMBHOM Crly4ae NpousBOAAT pacyeT AedopmaLni Kak Ans xene3obeToHHOro anemeHTa 6e3 TpeLumH.

KpuBu3sHy 1 npoaonbHble fedopmaLimm xene3obeToOHHOro areMeHTa Takke OnpeaenstoT no
HenvHenHon AedopMaLoHHON MOAEN NCXOASA U3 YPaBHEHWIN PaBHOBECUS BHELLHWX U BHYTPEHHNX
YCUnuiA, AENCTBYIOLLMX B HOPManbHOM CEYEHUN 3NIeMEHTA, rMMNoTe3bl MIIOCKMX CEYEHWI, Anarpamm
cocTosiHus 6eToHa 1 apmaTypbl U cpeaHux AedopMaLuii apmaTtypbl MeXIy TpeLyHamu.

5.5.4 PacueT gedopmaLuii xene3o6eToHHbIX 3MIeMEHTOB criefyeT NPOU3BOAUTL C yYETOM
ONUTENbHOCTY AECTBUSA Harpy3oK, ycTaHaBMMBaeMbIX COOTBETCTBYHOLLMMU HOPMaTUBHBIMU
[OKYMEHTamm.

Mpu BbIYMCTIEHUM NPOMMBOB XECTKOCTL YHaCTKOB 3fieMeHTa CrieflyeT onpefensTh C y4eTOM Hanmims
UMK OTCYTCTBUSI HOPMaribHbIX K NMPOAOIBbHOM OCY 3MieMeHTa TPELLMH B PaCTSIHYTOM 30He UX CEYEHUSI.

5.5.5 3HauyeHus npegensHO AONYCTUMBIX AedopMaLivii MPUHUMALOT B COOTBETCTBUN C YKa3aHUAMU
8.2.20. IMpu fencTBUM NOCTOSIHHBIX M BPEMEHHBIX ANUTESbHBIX U KpaTKOBPEMEHHBIX Harpy3oK npormb
»ene3obeToHHbIX 31IeMEeHTOB BO BCEX Cryyasix He JorpkeH npeBbiwatb 1/150 nponeta u 1/75 Bbineta
KOHCOMM.

6 MaTtepuanbl AN 6eTOHHbLIX U Xene306eTOHHbIX
KOHCTPYKLUN

6.1 BeToH

6.1.1 [ins 6E€TOHHbIX U Xene306eTOHHbIX KOHCTPYKLIMIA, NPOEKTUPYEMbIX B COOTBETCTBUN C
TpeboBaHUAMM HacTOSILLEro CBoAa NpaBun, crieayeTt npegycmarprBaTb KOHCTPYKLVOHHbIE GETOHbI:

o o 3
TshKesblV cpeaHeit nnoTHocTu oT 2200 A0 2500 Kr/M™ BKIOUYUTENBHO;

MernKo3epHUCTbIN cpegHen nnotHocTh oT 1800 go 2200 |<r/|v|3 ;

nerkui;

AYEenCTbIN;

HanpsraloLmi.

6.1.2 Mpun npoekTnpoBaHUN BETOHHbIX 1 ene306EeTOHHbLIX COOPY>XEHWI B COOTBETCTBUM C
TpeboBaHUAMY, NPefbABMNEHHBIMU K KOHKPETHBIM KOHCTPYKLIMSIM, AOMKHbI ObITb YCTaHOBMEHbI BUL,

6eToHa v ero HopmypyeMble nokasatenu kavectsa (COCT 25192, FTOCT 4.212), KOHTpOMpyeMble Ha
NpOM3BOACTBE.
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6.1.3 OCHOBHbBIMW HOPMUPYEMBIMU U KOHTPOIIMPYEMbIMU MOKa3aTensiMu kayecTBa 6eToHa SIBISIOTCS:

Knacc no npo4YHOCTW Ha cXaTtue B ;

Kracc no NpoYHOCTM Ha OCEBOE PacTshKeHe & ;
Mapka Mo Mopo3ocTolkocTn & ;
Mapka o BofjoHenpoHuLaemoctn ¥ ;

Mapka no cpep.HeVl NoTHOCTU D;

&
Mapka no caMmoHanpsaxeHuto r.

Kracc 6eToHa Mo NPOYHOCTM Ha cxaTie £ cooTBETCTBYET 3HAUEHMIO KYBUKOBOWM NPOYHOCTM GETOHa
Ha cxaTwve, MMa, ¢ obecneyeHHocTblo 0,95 (HopmaTuBHas KybrkoBasi MPOYHOCTb).

B
Knacc 6eToHa no NpoYHOCTU Ha OCEBOE PacTshkeHUe ~! COOTBETCTBYET 3HAYEHMIO NPOYHOCTU
6eToHa Ha oceBoe pacTskeHue, MMa, ¢ o6ecneveHHocTbIo 0,95 (HopMaTUBHasA NMPOYHOCTb GeToHa).

[onyckaeTcsa NpuHUMaTh MHOe 3HadYeHne 0BecneyeHHOCTM MPOYHOCTM GETOHA Ha CxaThe U 0CeBoe
pacTskeHWe B COOTBETCTBUM C TPeGOBaHUAMM HOPMATUBHbBIX [JOKYMEHTOB [Nl OTAENbHbIX CrielmanbHbIX
BUOOB COOPYXKEHUIA.

Mapka 6eToHa N0 MOPO3OCTONKOCTH & COOTBETCTBYET MUHMMATLHOMY YMCHY LIMKIIOB NEPEMEHHOr0
3amMopaXvBaHUs M OTTauBaHUs!, BblAEPXVBaeMbIX 06pa3sLioM Npu CTaHAAPTHOM UCTIbITaHWM.

MapKa 6eToHa no BOAOHENPOHNLAeMOCTHU w COOTBETCTBYET MakCuMaribHOMYy 3Ha4eHUo AaBreHnA

BoAbI (B MI'Ia-10_1 ), BblaepxviBaeMomy 6ETOHHbIM 06pa3LoM NPy UCNbITaHUK.

Mapka 6eToHa Mo cpefHel MNoTHOCTM £ CoOTBETCTRYET CpeaHeMy 3HaUEHNIO 0B BEMHOI MacChl

6eToHa (Kr/M3 ).

Mapka HanpsratoLero 6eToHa No camoHanpPsPKeHUO NpeacTaBnseT cobol 3HaYeHe
npenBapuTensLHOro HanpsbxeHust B 6eToHe, MIMa, cosgaBaemoro B pesyrnbTaTe ero pacluMpeHus npu
koachMLIMEHTE NPOAObHOMO apmmupoBakmst # ~ 0,01.

Mpy HeOBXOAMMOCTM YCTaHaBIMBAOT AOMONHUTENLHBLIE NOKa3aTerM kayecTBa GETOHA, CBsI3aHHbIE C
TENIONPOBOAHOCTbIO, TEMNEPATYPOCTOMKOCTbLIO, OTHECTOMKOCTHIO0, KOPPO3VMOHHOW CTOMKOCTBIO (Kak
camoro GeTOHa, Tak 1 HaxoAsLLencs B HeM apMaTypbl), GMOMOrMYecKon 3aLUTomn 1 ¢ ApYrUMm
TpeboBaHuaAMM, NpeabsiBrsieMbiMU K KOHCTPYKUMM (CIM 50.13330, CI1 28.13330).

Hopmupyemble nokasaTternv kadecTsa 6eToHa omkHbl 6bITb 06ecneyeHbl COOTBETCTBYOLMM
NpoeKT1poBaHWeM coctaBa 6ETOHHOM CMecU (Ha OCHOBE XapakTepUCTVK MaTepuaroB Ans 6eToHa u
TpeboBaHuin kK 6ETOHY), TEXHOMOTMEN NPUroTOBNEHWSI BETOHHOW CMecK 1 NpousBoAcTBa 6eTOHHbIX paboT
NpY U3roTOBNEHWN (COOPYXEHWUN) BETOHHBIX M Xene306EeTOHHbBIX 34NN U KOHCTPYKLWIA. Hopmupyemble
nokasatesnim kayecTea 6eToHa AOMKHbI KOHTPONMMPOBATLCA Kak B NpoLecce Npou3BoAcTBa paboT, Tak v
HEeNnoCpefCTBEHHO B M3rOTOBIEHHbIX KOHCTPYKLIMSIX.

Heobxoaumble HOpMUpyeMble nokasaTteny kadecTsa 6eToHa criefyeT yCTaHaBnmBaTh Npy
NPOEKTUPOBaHUM BETOHHBIX U XENe306€TOHHbIX KOHCTPYKLWIA B COOTBETCTBUM C PAaCHETOM U YCIIOBUSIMU
M3rOTOBMEHUS 1 3KCMITyaTaLm KOHCTPYKLMIA C YYETOM pas3nvyHbIX BO3EVICTBUN OKPYXaOLLE cpefbl 1
3aLLWTHBLIX CBOMCTB GETOHA MO OTHOLLEHWIO K MPUHATOMY BUAY apMaTypsbl.

Knacc 6eToHa No NPoYHOCTM Ha cxkaTie £ HasHaualoT Ans Bcex BUAOB GETOHOB 1 KOHCTPYKLIMA.

£
Kracc 6eToHa o NpoYHOCTM Ha OCEBOE PacTshkeHWe ~ ! HazHa4aloT B Criyyasx, Koria aTa
XapaKTepUCTUKa MeeT [MaBeHCTBYIOLLee 3HaYeHne B paboTe KOHCTPYKLIMM 1 e KOHTPONMPYIOT Ha
npou3BoaACTBe.

Mapky 6eToHa N0 MOPO30CTONKOCTM & HasHaYalT AMs KOHCTPYKLIMIA, MOMBEPraoLLMXCA
BO3EMCTBUIO NEPEMEHHOMO 3aMOPaX1BaHUS U OTTaMBaHUS.

Mapky GETOHa N0 BOAOHENPOHMLIAEMOCTH ¥ Ha3HaualoT 4Nt KOHCTPYKLIMIA, K KOTOPbIM NPEALSIBISIOT
TpeboBaHVs Mo OrpaHNYEHNI0 BOSOMPOHULLAEMOCTH.

Mapky 6eToHa No camoHanpsHKeHNo He0GXOAUMO Ha3Ha4YaTb A CaMoHaNpPsHKEHHBIX KOHCTPYKLIUIA,
KOrAa 3Ty XapaKTEPUCTUKY YYUTLIBAOT B pacyeTe U KOHTPONMPYIOT Ha NPOM3BOACTBE.

6.1.4 [Ins GETOHHbIX U Xene306eTOHHbIX KOHCTPYKLMIA criefyeT npeaycMaTpuBaTh 6ETOHbI
CreayoLLmMxX KnaccoB U Mapok, NpuBedeHHbIX B Tabnvuax 6.1-6.6.

Ta6brnumua 6.1
BeToH Knaccbl Mo Npo4YHOCTU Ha cxaThe
Tsxkenblii 6eToH B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40; B45;
B50; B55; B60; B70; B80; B90; B100
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Hanpsratowmin 6eToH

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

Mernko3epHUCThIN 6ETOoH rpyn:

A - eCTECTBEHHOTO TBEpAEHUs U
noABeEpPrHyThIV TensoBoin obpaboTke
npw aTMoCepHOM AaBMEHUN

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

b - nopgBeprHyThIi aBTOKNABHOWM
obpaboTke

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

Jlerkui 6eToH Mapok no cpegHen
NIOTHOCTH:

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

ﬂHeMClelﬁ 6eToH Npu Mapkax no || ABTOKNaBHbIV HeaBToknaBHbI
cpepHel NMoTHOCTY:

D500 B1,5; B2; B2,5 -

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




Mopun3oBaHHbI GETOH Npy Mapkax
no cpegHen NAIoTHOCTK:

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

MpumeydaHue - B HacTosLEM cBoAe NpaBun TEPMUHBI "nerkuii 6eToH" 1 "nopusoBaHHbIi 6eToH"
UCNOMb3YIOTCS COOTBETCTBEHHO ANs 0603Ha4Y€HWs Nerkoro 6eToHa NMoTHOM CTPYKTYPbI U Nerkoro
6eToHa Nopn3oBaHHOM CTPYKTYPbI (CO CTENeHbIo nopuaaumm cabie 6%).

Tabnuua 6.2 - Knaccbl 6eToHa No NPOYHOCTM Ha OCEBOE pacTshkeHVe

BeTtoH

Krnacc npo4HOCTM Ha 0CEBOe pacTsiKeHUe

Tsxxenbln, HaNPSAraroLWmi,
MEIKO3EPHNUCTbIN 6ETOHbI

B08. Be1,2. BB, B;20. B;24. B;28 . B;3.2. B35, B,4,0

Jlerkni 6eToH

B;0.8. B;1,2. By15. B;20. B 2,4 B;28 . B;32

Tabnuua 6.3 - Mapku 6eToHa No MOpPO30CTOMKOCTU

BetoH

Mapku no MOpo30CTONKOCTU

Tsaxkenbli, HaNpsAraroLWwWmi n
MEIKO3EPHUCTbIN 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

AYencTbi U MOPU3OBAHHBIN
6eToHbI

F15; F25; F35; F50; F75; F100

Tabrnmua 6.4 - Mapku 6eToHa BO4OHENPOHMLLAEMOCTH

BeToH

Mapku no BogonpoHuL,aemocTu

Tsbxenbl, MeNKO3epHUCTbIN GETOHBI

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

Jlerkui 6eToH

W2; W4; W6; W8; W10; W12

Mpumeyanue - Ansa Hanpsratowero 6eToHa mapka no BOAOHENPOHMLL@eMOCTH obecrneynBaeTcs He
Hwke W12 1 B NpoeKTax MOXeT He yKa3blBaTbCs.




Tabnuua 6.5 - Mapku 6eToHa no cpegHel NNoTHOCTH

BeTtoH Mapku no cpeaHen NOTHOCTH

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

AyencTbit 6eTOH D500; D600; D700; D800; D900; D1000; D1100; D1200

Mopu3oBaHHbIN GeToH D800; D900; D1000; D1100; D1200; D1300; D1400

Tabnvua 6.6 - Mapky 6eToHa No camMoHanNPsHKEHNIO

BeTtoH Mapku no camoHanpsiXeHuo

Hanpsratowmn 6eToH 5,06 5

r D,S;S 1,8 1,2;8

» 2! Sp p15. 852,853, 854

6.1.5 MpoeKTHbI Bo3pacT 6eToHa, T.e. BO3pacT B KOTOPOM GETOH [oMmkeH nNprobpecTn Bce
HOPMUPYEMbIE [iN1S1 HErO NoKasaTesn KayecTBa, HasHavarT NPY NPOEKTUPOBAHUM, UCXOASA U3 BO3MOXHbIX
pearbHbIX CPOKOB 3arpy>eHusi KOHCTPYKLWI NPOEKTHLIMM Harpy3kamu, C y4eTOM crocoba Bo3BeAeHs
KOHCTPYKLWIA 1 yCIIoBUI TBEpAEHUS GeTOHA. Mpy OTCYTCTBUM 3TUX A@HHBIX Knacc 6eToHa
yCcTaHaBMvBatoT B NMPOEKTHOM Bo3pacTe 28 cyT.

3HayeHve HOpMYPYeMbIX OTMYCKHOM M NepefaTo4Hoi NPOYHOCTN BEeTOHa B 3neMeHTax cOOopHbIX
KOHCTPYKLUIA crieayeT HasHavaTb B cootBeTcTBMM ¢ FOCT 13015 1 cTaHaapTaMu Ha KOHCTPYKLUK
KOHKPETHbIX BUAOB.

6.1.6 [ins >xene306eTOHHbIX KOHCTPYKL MK CreAyeT NPUMEHSITb Kracc 6eToHa No NPOYHOCTU Ha
cxatume He Huxke B15.

[ins NnpeaBapuUTENbHO HaNPsXKEHHbIX Kene306eTOHHbIX KOHCTPYKLWIA Knacc 6eToHa No NPOYHOCTM Ha
cxartue criegyeT NpyHMMaTh B 3aBMCUMOCTU OT BMAA W Kriacca Hanpsaraemon apmaTypbl, HO He Hibke B20.

Ry
MepenaToyHyto NpoyHocTb 6eToHa ~ “F (NpoYHOCTb GETOHA K MOMEHTY ero obxaTusi,
KOHTPOIMpyemasi aHanormyHo krnaccy 6eToHa no NpoYHOCTM Ha cxaTue) crefyeT HasHadaTb He MeHee
15 MlMa n He meHee 50% npuHATOrO Kracca 6€ToHa No NPOYHOCTU Ha CxaThe.

6.1.7 Menko3epHUCTLIN 6eTOH 6€e3 crneLmanbHOro aKkCnepUMeHTanbHOro 060CHOBaHUSE He
[ONyCKaeTCsi IPUMEHSITb NS ene306eTOHHbIX KOHCTPYKLIWIA, MOABEpratoLLMXCS BO3AENCTBIIO
MHOrOKpaTHO NMOBTOPSIOLLENCS Harpy3KkK, a Takxe Ans NPeaBapUTENbHO HanPsXKEHHbIX KOHCTPYKLUNA

. . E
nponeTom CBbille 12wm npuv apMmpoBaHuUm NpoBOJIOYHON apMaTypon Knaccos E , 7 Fn X .

Knacc mernko3epH1UcToro 6eToHa no NPOYHOCTM Ha CxaTue, NPUMEHSIEMOro A1 3aLMThbl OT KOPPO3uK
1 obecneyeHns cuensneHnst ¢ 6eTOHOM HanpsiraeMon apmaTypbl, pacronoXeHHON B Nasax 1 Ha
NOBEPXHOCTU KOHCTPYKLIMK, [OSDKEH ObITh He Hike B20, a Anst MHbeKLUM KaHasoB - He Hibke B25.

6.1.8 Mapky 6eToHa Mo MOPO30CTOVMKOCTH CrieAyeT HasHavaTb B 3aBUCMMOCTY OT TpeboBaHui,
npeabABNSEMbIX K KOHCTPYKLMAIM, PeXvMa 1x aKCryaTaumm 1 yCNoBUIA OKPYXXatoLLeii cpeabl COornacHo
CI128.13330.

[N Hap3eMHbIX KOHCTPYKLIMIA, NoABepraemMbIix aTMOCdepHbIM BO3AENCTBUAM OKpYXatoLLei cpeabl
NpuW pacyeTHON OTpULLaTENBHON TEMNEpaType HapYXHOro BO3Ayxa B XONOAHbIV nepuog oT MuHyc 5 °C go
MuHyc 40 °C, npyHUMatoT Mapky 6eToHa No MOpPO30CTOMKOCTU He Huxe F75. Mpu pacyeTHoi
TemnepaType HapyXHOro Bo3fyxa Bbille MUHyC 5 °C Ans Hag3eMHbIX KOHCTPYKLUIA Mapky 6eToHa no
MOPO30CTONKOCTN HE HOPMUPY!HOT.

6.1.9 Mapky 6eToHa No BOAOHENPOHMLL@EMOCTMN CneayeT Ha3Ha4yaTb B 3aBUCUMOCTU OT TpeboBaHUIA,
NpeabaBNsSieMblX K KOHCTPYKLIUSIM, pexuMa UX 9KCnyaTauum 1 yCroBuiA OKpyatoLLel cpefbl CornacHo
CI128.13330.
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ﬂJ‘Iﬂ Haa3eMHbIX KOHCprKLlMI;I, nogsepraemMbiX aTMOCdJeprIM BO34ENCTBUAM npu pacquHoﬂ
0Tpv|uaTean0|7| TeMnepartype Hapy>XHOro Bosayxa Bbllle MUHYC 40 °C, a Takxke ons HapyXHbIX CTEH
oTannmMBaeMbiX 34aHUN MapkKy 6eToHa no BOAOHENPOHNLAEMOCTN HE HOPMUPYHOT.

6.1.10 OCHOBHbIMM NPOYHOCTHbIMU XapakTepucTUKamun 6eToHa siBnsitoTCS HOPMaTKMBHblIE 3Ha4YEeHUsA:
Pt
COnpoTuBIieHna 6eToHa 0OCeBOMY CXaTuUo b )

R
COMPOTUBMEHNS GETOHA OCEBOMY PACTSHKEHMIO © 2h1 |

HOpMaTI/IBHbIe 3Ha4YeHua conpoTUBIEHNA 6eToHa 0OCeBOMYy CXaTuo (I'IpI/IBMeHHaﬂ I'IpO‘-JHOCTb) n
0OCEeBOMY PACTAXEHUIO (I'Ipl/l Ha3HayeHun knacca 6eToHa Ha MNPOYHOCTb Ha C)KaTVIe) NPpUHUMAaKOT B
3aBUCMMOCTM OT kracca 6eToHa no NPOYHOCTU Ha CxaTune E cormacHo Ta6ru4ue 6.7.

&
I'IpM Ha3Ha4yeHum knacca 6eToHa no NPOYHOCTU Ha OCeBOe pacTAXeHne f HOPMaTUBHbIE 3HAYEeHUA

R .
conpoTtueneHua 6eToHa 0OCeBOMY pPaACTAXEHUIO bin NPUHUMAKT paBHbIMU YNCITIOBOWU XapaKTepuUcTuke
knacca 6eToHa Ha oceBoe pacTaxeHue.

6.1.11 PacyeTHble 3Ha4YeHUs1 CONPOTMBIIEHNS GETOHA OCEBOMY CXaTUo & 1 OCEBOMY PaCTSKEHUIO

Ryt onpeaensiioT nNo hopmynam:

R, = Rb,n

by =
Fh ; (6.1)
Rbin

Ry =—
Mot (6.2)

3HayeHVs KoaddMLMEHTA HAAEXHOCTM No GETOHY NpU CxaTUn " NPUHUMAIOT PaBHbLIMMU:
Ons pacyeTa no npegeribHbIM COCTOSIHUSIM NEePBO rpynMbi:

1,3 - ANSA TAKENoro, MeriKO3epHUCTOrO, HaNPSAratoLLEro v Nerkoro 6eToHoB;

1,5 - ANA a4encToro 6eToHa;

[na pacyeTa no npefenbHbIM COCTOSIHUSIM BTOpOM rpynnbi: 1,0.

3HaueHNs KOADMLINEHTA HAEKHOCTM MO GETOHY NPV PACTSHKEHMN ¥ MPUHUMAIOT PABHBIMM:

AnA pacyeTa no npefernbHbIM COCTOAHNAM nepBoﬁ rpynnbl NPy Ha3Ha4YeHun Knacca 6eToHa no
NMPOYHOCTU Ha CxaTue:

1,5 - ANs TAXENoro, MENKO3epHNCTOrO, HaNPSAratoLLEro v Nerkoro 6eToHOB;
2,3 - ona syeucToro 6eToHa;

Ans pacyeTa o npeaenbHbIM COCTOSIHUSIM NEePBOA IPYNMbl NPY Ha3HaYeHWW knacca GeToHa no
MPOYHOCTU Ha pacTsKeHue:

1,3 - ANS TSHKENIOro, MeNKO3epHUCTOrO, HaNpsIratoLLEro U Nerkoro 6eToHOB;
Ans pacyeTa no npeaenbHbIM COCTOsIHUSIM BTOpoR rpynnbi: 1,0.

R R
PacueTHble 3HaYeHus conpoTueneHns 6eToHa & , By , Chser  SBLIE (6 okpyrmeHWeM) B
3aBMCKMOCTU OT Kracca 6eToHa No NPOYHOCTU Ha CXaThe U OCEBOE PacTSXEeHWe NpUBEEeHbI: Ans

npeaenbHbIX COCTOSIHWIA MEPBO rpynnbl - B Tabnuuax 6.8, 6.9, BTopoit rpynnbl - B Tabnuue 6.7.

Tabrmua 6.7

Bua BeToH Ry Ry . .
HopmatvBHble conpoTuBneHus 6etoHa =~ %", ~*4" Mla, n pacyeTHble CONPOTUBIIEHWSt 6ETOHa AN NPeAernbHbIX COCTOSHUIA BTOPON
rpynnbl R sor 7 Rt sor , MMa, npu knacce 6eToHa Mo NPOYHOCTYM Ha CxaTue
B1,5||B2 |B2,5|B3,5|B5 |B7,5|B10|B12,5| B15 | B20 |[B25 ||B30 || B35 || B40 ||B45 || B50 ||B55 || B60 || B70 ||B80 |[B90 (| B100

Cxatue Tsoxensin, || - - - 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 MersKo-

(Npr3MeHHas || 3epHUCTbIN

MPOYHOCTB) || M Hanpsi-




Bon ratomin
Rb,ser
Terkun - - 1,9 (2,7 [[35 |55 |[7.,5 |95 11 |15 | 18,5|[22 ([25,5(29 |- - - - - - - -
AvencToir |14 11,9 |24 ||3,3 |46 |69 |90 [10,56 | 11,5]- - - - - - - - - - - - -
Pactaxenve || Taxensinn, | - - - 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
ocesoe MersKo-
Rt 3EpHUCTLIN
" 1 Hanps-
Rb!,ser raloLLmin
TNerkun - - 0,29 |/0,39 ||0,55/0,70 || 0,85]/1,00 |/ 1,10|/1,35|1,55{{1,75(|1,95|/2,10]|- - - - - - - -
AvencToir ||0,22 ||0,26((0,31|0,41{0,55((0,63 ||0,89(( 1,00 | 1,05]- - - - - - - - - - - - -
MpumeyvaHns
1 3HayeHus conpoTmBReHUin NpuBeAeHbl As auencToro 6eToHa cpeaHen BrnaxHocTbio 10%.
2 [Ins menko3epHUcToro 6eToHa Ha necke ¢ Moaynem KpynHoctun 2,0 u MeHee, a Takxe AN nerkoro 6eToHa Ha MerkoM NMoOPMCTOM 3anorHUTENe 3HA4YEHWSt pacHETHbIX
COMpOTMBIEHUI Rotn , Rt ser crneayeT NpUHUMaTh C YMHOXeHUeM Ha koaddmuueHT 0,8.
Y Rbi,n Rbi,ser
3 [inst nopn3oBaHHOro 6eToHa, a Takxe ANA Kepam3nTonepnMTobeToHa Ha BCMyYeHHOM NEeprMTOBOM Mecke 3Ha4YeHWUst pacHeTHbIX CONPOTUBIIEHUIA ,
cnepyeT NpUHUMAaTL Kak Ans nerkoro 6eToHa ¢ yMHOXeHWeM Ha koaddmumeHT 0,7.
4 insa HanpsratoLlero 6eToHa 3HaveHns Botn , Byt sar cneagyeT NPUHUMATL C YMHOXEHUEM Ha KoadpdmumneHT 1,2.

Tabrmua 6.8
Bun Berox PacyeTHble conpoTuBneHnst 6eToHa Rf’, Rt , MMa, ans npeaenbHbIX COCTOSHUIA NEePBOW rpynnbl NpK Knacce 6eToHa NO NPOYHOCTM Ha
cxatue
B1,5||B2 ||B2,5|/B3,5||B5 |B7,5||B10|B12,5|/B15 | B20 |[B25 ||B30 ||B35 || B40 ||B45 || B50 ||B55 || B60 || B70 ||B80 |[B90 ||B100
Cxatve Tsoxenbin, |- - - 21 ||2,8 [[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
ocesoe MesKo-

(Npu3MeHHast || 3epHUCTbIN
MPOYHOCTB) || M Hanps-
Ry raroLLmin

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

Avenctein 10,95 (11,3 |16 |22 |31 |46 |60 |70 7,7 |- - - - - - - - - - - - -

PacTsxerue (| Tsokensin, |- - - 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(12,15|( 2,20
By || MerKO-
3€PHUCTbIN
1 Hanps-
rarowmmn

ocesoe

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

Avenctoinn || 0,09 ||0,12]0,14 10,18 || 0,241/ 0,28 || 0,39|/ 0,44 | 0,46 - - - - - - - - - - - - -




Mpumeyvanns
1 3HayeHus conpoTMBNEHUIN NPMBEAEHb! ANs A4encToro 6eToHa cpeaHev BnaxHocTobo 10%.
2 [Ina mernkosepHUCTOro 6eToHa Ha necke ¢ MoAyrnem KpynHocTmh 2,0 1 MeHee, a Takxe Ans Nerkoro 6eToHa Ha MeslkoM MOPUCTOM 3arnofHUTENe 3Ha4YeHUs pacHETHbIX

. R
conpoTuBreHnin ¥ crieqyeT NpUHUMATL C YMHOXEHNeM Ha koaddmumeHT 0,8.

.
3 [1ns nopn3oBaHHoro 6eToHa, a Takxe AN KepamauToneprMTobeToHa Ha BCMy4eHHOM NeprMTOBOM Mecke 3HaueHUs pacHeTHbIX COnpoTMBReHniA ¥ criegyet
npYHUMaTh Kak Ansi nerkoro 6eToHa ¢ yMHOXeHeM Ha koadpbdmumeHT 0,7.

R
4 Ina HanpsraroLLero 6eToHa sHadeHns ¥ crnieayet NpUHUMAaTh C YMHOMXeHeM Ha koaddnuneHT 1,2.

5 [Ins Tsbrkenbix 6eToHoB knaccos B70-B100 pacyeTHble 3Ha4eHNs CONpoTMBIIEHNS OCEBOMY CXaTUIO B 1 OCEBOMY PaCTSHKEHUIO e NPUHATBI C Y4ETOM

[LOMONHUTENBHOTO MOHIDKAIOLLETO KOAGXMLIMEHTa 58 | yUTHIBAIOLLETO YBEMMYEHNE XPYNKOCTY BbICOKOMPOUHbIX GETOHOB B CBSI3W C yMeHbLIEHWEM AedopMaLmii

360- B
Yop = ————
MNON3y4YECTU 1 PaBHOO 300 me & - knacc 6eToHa MO MPOYHOCTU Ha CXaTHe.
Tabrnmua 6.9
Bun BeToH PacueTHble 3HaueH!st CONPOTUBNEHUs GeToHa Ana
COMpOTMBIIEHUS . o By
npefenbHbIX COCTOSHMIA NepBoM rpynnel & | Ma, npu
Knacce GETOHa MO MPOYHOCTM Ha OCEBOE PacTsiKeHMe
B;08 || B2 | Be16 ||By20 | Be24 | B28 | B,32
PacTsbkeHve Tsbxenbln, 0,62 0,93 1,25 1,55 1,85 2,15 2,45
MErNKO3EepHUCTI,
ocesoe Fu PHIC
HanpArakoLLyii 1
nerkum

6.1.12 B HeobxoaAMMbIX Cry4Yasix pacHeTHble 3HAaYEHWsI MPOYHOCTHBIX XapakTepucTuk 6eToHa

YMHOXatoT Ha criefytoLme KoadvUneHTbl yCroBuii paboTbl Yor yyuTbIBaoLWLMe 0CO6EeHHOCTN paboThl
GeToHa B KOHCTPYKLMM (XapakTep Harpysku, YCroBUS OKPYKalOLLEN cpeabl U T.4.):

a) Tol AN GETOHHbIX U Xerne306eTOHHbIX KOHCprKLlVIVI, BBOAVMBIV K pac4eTHbIM 3Ha4YeHUAM

LRy R o . o
conpotueneHnin = n “¥ y yunTbiBaOLMIA BIMAHME ANMTENbHOCTV AENCTBUS CTAaTUYECKOIA HarpyaKu:
L T10 NPV HENPOAOITKATENBHOM (KpaTKOBPEMEHHOM) AENCTBUM Harpy3Ku;

Y5l T 0,9 npu NPOAOIKATENBHOM (AMMTENHOM) [EACTBIM HArpy3Ku. [s AYENCTBIX 1 MOPU3OBAHHBIX
GeToHos 'Hl T 0,85;

o o |
6) 782 - 15 GETOHHBIX KOHCTPYKLIIA, BEOAUMBIN K PACUETHLIM 3HAYEHUSIM CONPOTUBIIEHUS * & 1

YUUTBIBAIOLLMIA XapakTep pa3pyLLeHUs TakuX KOHCTPYKLWKA, "2 7,9,

B) Y83 - nnst GETOHHBIX 1 XENe306ETOHHBIX KOHCTPYKLWA, 6ETOHNPYEMbIX B BEPTUKANbHOM
MOMOXeHUN Npy BbICOTe criost 6eToHNpoBaHUs CBbiLle 1,5 M, BBOAMMBIN K paCHETHOMY 3HA4EHMIO

COMNpOTMBNeHst GeToHa Rb, 53 T 85;

o I
r) T4 - ans suencTbIX GETOHOB, BBOAMMBIiI K PACHETHOMY 3HAUEHWIO CONPOTMUBIIEHUS GeToHa *

847 1,00 - Npu BMAXHOCTW SIYEUCTOro 6eToHa 10% 1 MeHee;

84 70,85 - Npu BNaxHOCTY suencToro 6eToHa 6oree 25%;

M0 VHTEPMNOMNALMU - MPU BIaXHOCTU siyencToro 6etoHa cBbille 10% v meHee 25%.



BrivsiHne nonepeMeHHOro 3amMopaXx#BaH/s 1 OTTanBaHWs, a Takxe oTpulaTenbHbIX Temneparyp,

o < .
YYUTBIBAOT KO3hMLMEHTOM ycrioBuin paboTel 6eToHa Tos =10 [na Hag3eMHbIX KOHCTPYKLNIA,
nogBepraeMbIX aTMOCthepHbIM BO3AENCTBUSIM OKpYXatoLLe cpefibl Npyu pacyeTHoW Temneparype

HapY>HOrO BO3/lyXa B XONOAHbII NEPUOZ MUHYC 40 °C 1 BbiLLE, MPUHUMAIOT Ko3ddmumeHT '25 ~1,0. B
OCTanbHbIX CITy4asx 3HaYeHNs KoahMLIMEHTA NPUHIMAIOT B 3aBUCHMOCTY OT HasHaYeHNS KOHCTPYKLIMM
1 YCIOBUIA OKPY>aIoLLEN Cpefibl COMMacHO CrieLmarnbHbIM yKasaHnsiv.

6.1.13 OCHOBHbIMM AehOpPMaLMOHHBIMU XapakTepUcTMKkamy GeToHa ABMSIIOTCS 3HAYEHNSA:

npeaernbHbIX OTHOCUTENBbHBIX AedopMaLiii GeToHa Npy OCEBOM CXATUM U PaCTsHKeHWM (Npu

g s
O[HOPOJIHOM HaMNpPSHKEHHOM COCTOSHUM BeToHa) “%0 n “50

E
Ha4anbHOro MoAynA ynpyroctn ~¥;
moayrsi cogura & ;
KoadpULMeHTa (XapakTePUCTHKM) NON3y4ecTun Poer,

o ¥
koadprLIMEHTa nonepeyHoit AedopmaLin GeToHa (koaduumenTa Myaccora) * &F;

o - - o
KoahMLMEHTA NMHEHON TemnepaTypHoi Aedopmaunm 6etora = ¥

6.1.14 3HayeHns npeaenbHbIX OTHOCUTENbHBLIX AedopMaLiin TSXKENOro, MENKO3EPHUCTOrO U
HanpsiratoLero 6€TOHOB NPUHUMAIOT PaBHbIMU:

NP1 HENPOLOIMKATENEHOM [1E/ACTBIN Harpy3Ki:
s =
&0 0,002 npu ocesom cxatum;

bt0 70,0001 Npyt OCEBOM PACTSKEHUM;

Npu NPOAOIKUTENBHOM AENCTBUN Harpy3ku - no Tabrmue 6.10 B 3aBUCMMOCTM OT OTHOCUTENbHO
BMaXXHOCTW BO3AyXa OKPYXXaloLLE Cpeabl.

Ta6rmua 6.10

OTHocuTenbHas || OTHocUTenbHbIE AeopMaLm TSXENOro, MeSIKO3EPHUCTOrO M HanpsratoLLero
BNaXHOCTb 6eToHa NPY NPOAOIMKUTENBHOM AECTBUN Harpy3Kku
BO3ayXxa
OKpy>xatoLLen
cpeabl,%

npu cxaTtnm npu pacTsXkeHn

3 3 3 3 3 3

£+ 10 £y 107 |l 2y pag 110 £y 10 £ 10 £ht1 o 10
Bbiwe 75 3,0 4,2 2,4 0,21 0,27 0,19
40-75 34 48 2,8 0,24 0,31 0,22
Hwxe 40 4,0 5,6 34 0,28 0,36 0,26
MpumeyaHns
1 OTHOCUTENBHYIO BMaXHOCTb BO3AlyXa OKpyxatoLLel cpefbl npuHumatoT no C 131.13330 kak
CpeaHIo MECSYHYIO OTHOCUTESBHYIO BNAXHOCTh Hanbornee Tennoro Mecsua Ans pavioHa
cTpouTenbCcTBa.
2 1ns BbICOKONPOYHbIX 6ETOHOB 3HAYEHUsi OTHOCUTESbHBIX AedopMaL i fp2 crnegyeT NpYHMMaTh C
YMHOX€eHMeM Ha oTHoLueHwe (270-B)/210.

3HayeHus npegernbHbIX OTHOCUTENbHbIX ned)opmaumﬁ A4 Nerkux, A4encTbliX U NOPU30BAHHbIX
6eToHOB cnefyet npuHUMaTh Mo cneumnanbHbIM yKa3aHUaM.


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

ﬂonycxaercn NpuHUMaTb 3Ha4YeHUA npeaenbHbIX OTHOCUTENbHbLIX ,qecbopmaumﬁ nerkux 6eToHoB npu

NPOAOIMUTENBHOM AEVCTBUM Harpy3ku no Tabnuue 6.4 ¢ NoHWxaloLLmM KO3dMLMEHTOM
[{0.4+0,60/f2200) 20,7] (

6.1.15 3HaueHs1 Ha4anbHOrO MOZYNS YNPYrocTy GETOHA NPU CXaTUM U PACTSHKEHUN NPUHAMAIOT B

apecb © - nnotHocTb GeToHa.)

3aBMCMMOCTM OT Knacca 6eToHa No NPoYHOCTU Ha cxaTue B cornacHo Ta6nuue 6.11. 3Hauenus moayns

casura 6eToHa NpUHUMaKT paBHbIM

Tabrmua 6.11

04E,

BetoH

E, -3
3HaueHNs Ha4arbHOro MOAYMS YNPYrocTi 6eToHa NPy CxaTum 1 pacTshkeHun 2, MMa-10 ~, npu knacce 6eToHa Mo NPOYHOCTY 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

B90

B100

Tsaxenbin

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

Mernko3epHuUCTbIN
rpynn:

A-
€CTEeCTBEHHOro
TBepaeHua

b - aBTOKNaBHOrO
TBEpAEHUs

7,0

10

13,5

15,5

17,5

19,5

16,5

22,0

18,0

24,0

19,5

26,0

21,0

27,5

22,0

28,5

23,0

235

24,0

245

25,0

Jlerkun n
NopU3oBaHHbIN
MapKu no
cpenHen
MMOTHOCTY:

D800

D1000

D1200

D1400

D1600

D1800

D2000

4,0

5,0

6,0

7,0

4,5

55

6,7

78

9,0

5,0

6,3

7,6

8,8

10,0

11,2

55

7,2

8,7

10,0

11,5

13,0

14,5

8,0

9,5

11,0

12,5

14,0

16,0

8,4

10,0

"7

13,2

14,7

17,0

10,5

12,5

14,0

15,5

18,0

13,5

15,5

17,0

19,5

14,5

16,5

18,5

21,0

15,5

17,5

19,5

22,0

18,0

20,5

23,0

21,0

23,5

AyeuncTbin
aBTOKITABHOIO
TBEpAEHUS
MapKu no
cpenHen
NIOTHOCTU:




D500 14 |- |- - - - - - - - - - - - - - - - - - - -
D600 1,7 ||11.8(|21 |- - - - - - - - - - - - - - - - - - -
D700 1,9 22|25 [[29 |- - - - - - - - - - - - - - - - - -
D800 - - |29 [[34 |40 |- - - - - - - - - - - - - - - - -
D900 - - - 3,8 [[45 |[55 |- - - - - - - - - - - - - - - -
D1000 - - - - 50 (16,0 ||7,0 |- - - - - - - - - - - - - - -
D1100 - - - - - 6,8 (7,9 |83 86 |- - - - - - - - - - - - -
D1200 - - - - - - 84 (188 93 |- - - - - - - - - - - - -
Mpymeyanns

1 [ns menko3epHucToro 6eToHa rpynnbl A, NoABEpPrHyToro Ternnosoi 06paboTke unm nNpn aTMOCGepHOM AaBlEHNN, 3HAYEHNS HavarnbHbIX MOAYyen
ynpyroctn 6eToHa crefyeT npuHUMaTh ¢ koaddmumeHTom 0,89.

2 [1ns nerkoro, ’4ENCTOro 1 NOpM3oBaHHOTO 6ETOHOB NPM MPOMEXYTOUHbBIX 3HAUYEHUSX NMOTHOCTU BeToHa HaYanbHbIe MOAYMM YNPYrocTW MPUHUMALOT MO
TIMHEVHON UHTEPMNONALMN.

3 [InfA auencToro 6eToHa HeaBTOKMABHOMO TBEPAEHNS 3HaYeHS 2y MPUHUMAIOT KaK Ans 6eToHa aBTOKMaBHOMO TBEPAEHWS C YMHOXEHUEM Ha
koadhdmumeHT 0,8.

4 insa HanpsratoLero 6eToHa 3HaveHns B NPUHUMAIOT KaK AN Taxenoro 6eToHa ¢ yMHOXeHeM Ha koadduumeHt & = 0,56+0,006 B.

IMpun NpoAoMKMTENbHOM AENCTBUM Harpy3kv 3Ha4eHWst MoZynst Aechopmanuii GeToHa onpeaensioT no

copmyne
g
Eb,t = 1+p
by , (6.3)
me Poer K03hPULIMEHT non3yyecTn 6eToHa, NpUHMMaeMmblii cornacHo 6.1.16.

6.1.16 3HayeHuns koaddpuumeHTa nondyyecTv 6eToHa Coer NPYHUMAIOT B 3aBUCUMOCTU OT YCIOBWIA
OKpyxatoLLe cpefibl (OTHOCUTESbHOW BMaxHOCTN BO3AyXa) U knacca 6eToHa. 3HadyeHus koadduumeHToB
NON3y4ecTy TSHKENOro, MeNKO3EPHUCTOrO M HanpsiratoLLero 6eToHoB npvBeaeHbl B Tabnmue 6.12.

Tabnumua 6.12

OTHocuTENbHAsA .
BHENHOCTD 3HauveHus koadduLmeHTa nonsyvecTy 6etoHa * ¥ npm knacce Tshkenoro 6eToHa
Bo3ayXa Ha cxaTve
OKpy>xatoLLen
cpeabl, %

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

B100

Bebiwe 75 28 |24 |[2,0 1,8 ||1,6 |15 1,4 1,3 1,2 1,1 1,0
40-75 39 |34 |28 25 [[23 |21 1,9 1,8 1,6 1,5 1,4




Hwxe 40 56 |48 |40 36 |32 |30 |28 26 (124 |22 |20

Mpumeyarue - OTHOCUTENbBHYIO BNaXHOCTb BO3AYyXa OKpYXatoLlen cpeabl npuHumatot no Crl
131.13330 kaK CpefHo MECSYHYIO OTHOCUTESbHYHO BNaXXHOCTb Hauboree Tennoro Mecsua ans
panoHa cTpouTensCcTBa.

3HayeHus KOSquDI/ILI,I/IeHTa nonsy4yecTu Nerkux, A4encTbiX U NOPU30BaAHHbIX 6eToHOB crnenyet
NpMHUMaThL NOo cneumnarnbHbIM YKa3aHUAaM.

[onyckaeTcsa NpyHMMaTh 3Ha4YeHnst koaddmumeHTa nondyyYecTy nerkux 6eToHos no Tabnuue 6.12 ¢

2
noHMKatoLLM koadxpnuuenTom P 22007

6.1.17 3HayeHune koadpuLmeHTa nonepeyHon aecdopmauimmn 6eToHa fonyckaeTcs NpMHUMaTL Pup T
0,2.

6.1.18 3HayeHune koadhpuLMeHTa NMHENHON TemnepaTypHoi AedopmManum GeToHa Npu M3MeHeHun
Temnepatypbl oT MuHyc 40 °C go nntoc 50 °C npuHMmatoT:

Qg = -5 -1
B 110 T °C - gna TSHKEroro, Mernko3epHMCTOro, HanpsratoLLero 6eTOHOB 1 nerkoro 6eToHa npu
MEJIKOM MIIOTHOM 3anornHUTENE;

= -5 -1
Pt 0,7-10 ~ °C ~ - pns nerkoro 6eToHa Npu MeNKoM NOPUCTOM 3anosSHUTENE;

= -5 -1
b6t T 19077 °C” - OISt S4EencToro 1 Nopu3oBaHHOTO 6ETOHOB.

6.1.19 [Inarpammbl COCTOSIHWSI BETOHa MCMOMb3YIOT NPU pacyeTe xene3obeTOHHbIX ANIEMEHTOB Mo
HemnvHenHon aedopMaLoHHON MOAENK.

B kayecTBe pacyeTHbIX AnarpamMmmM COCTOsIHUA GETOHa, OnpeaensoWmMX CBA3b MEXAY HanpsKeHNsIMU
M OTHOCUTENbHBLIMU AedopMaLMsiMK, MOTYT BbITb UCMOMNb30BaHbI Mobble BUAb! AvarpaMmm 6eToHa:
KPUBOMMHENHbIE, B TOM YMCIie C HACMaAatoLLe BETBbIO (MPUroxeHne A), KYyCOYHO-NMHEHblIe
(ABYXIMHENHbBIE N TPEXTIMHENHbIE), OTBEYaloLLMeE noBeaeHuio 6eToHa. Mpu 3ToM JomkHbI ObITh
0603HayYeHbl OCHOBHbIE NapaMeTpUYECKMe TOYKM AnarpamMmmM (MakcMarbHble HanpskeHus 1
COOTBETCTBYIOLLME AeopMaLLm, rpaHNYHbIE 3HAYEeHUA U T.4.).

B kayecTBe paboumx Aviarpamm COCTOSHWS TAXKENOro, Meko3epHUCTOro 1 HanpsratoLLero 6eToHa,
onpeaensiomx CBA3b MEXAy HaNPsHXKEHNAMI N OTHOCUTESbHBIMM AedopMaLMamMm, NPUHAMAIOT
YNPOLLEHHbIE TPEXIMHENHYIO N ABYXIMHEVHYIO Anarpammbl (pUcyHkmn 6.1, a, 6) no Tuny gnarpamm
MpaHaTns.

PucyHok 6.1 - AnarpaMmMbl COCTOSIHUSA CXXaToro 6eToHa
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a - TpexymHelHas AvarpaMmma COCTOSIHUS CxxaToro 6eToHa;
6 - [IByxnuHeliHas amMarpamma CocTOsHUS cxaToro 6eToHa

PucyHok 6.1 - [lnarpamMmMbl COCTOSIHUSI CxaToro 6eToHa

6.1.20 MNpu TpexnmnHeiHoM Anarpamme (pUcyHok 6.1 a) cxxmmarowme HanpskeHust 6eToHa b g

o £
3aBMCMMOCTY OT OTHOCUTEbHBIX AediopMaLmii ykopoueHust 6eToHa ~¥ onpeaensioT no chopmynam:

rlpVI OSSE, Ssb].
05=E5'55’ (64)

rlpVI 1 < £p < Eai

oy -[[1-cn] Bmm L ou] 5,
Ry ) =0 —51 Ry
(6.5)

Mon %50 < %5 < £
o5 = Ky (6.6)

.
3HaueHns HanpsokeHuii © 21 npuHumatoT

T =0,6'Rb,

. g
a 3Ha4YeHnA OTHOCUTEINbHbIX ,u,eq)opmauwm bl npuHUMaKT

_n
bt &
b .

- g
3HayeHns OTHOCUTENBHbIX qecbopmauwm b2 AOnNA TAXenNoro, Meriko3epHUCTOro 1 HanpArawLwero
6eToHOB NpUHUMaIOT!:

NP1 HENPOOIMKNTENEHOM 1EACTBIN Harpy3KiA:
P
[Ans 6eTOHOB Kracca no NPOYHOCTU Ha cxaTuie B60 u Hke “¥2 — 0,0035;

g
[1NA BLICOKOMPOYHbIX 6ETOHOB KMacca No NPoYHOCTM Ha cxaTue B70-B100 2 npunmnmaetcs no



nmHerHomy 3akoHy ot 0,0033 npu B70 go 0,0028 npu B100;
Npy NPOAOIDKUTENBHOM AENCTBUN Harpy3ku - no Tabnmue 6.10.

3HaueHus Rf’, B "

50 npuHMmaloT cornacko 6.1.11, 6.1.12, 6.1.14, 6.1.15.

6.1.21 MNpy AByXnMHENHON AnarpamMMme (pUcyHok 6.1, 6) cxxvmatoLme HanpsbkeHnst 6eToHa 95 g

o £
3aBMCMMOCTM OT OTHOCUTEbHBIX AedopMaumii “# onpeaensioT no dopMynam:

Ry

51
0% e <21 g Eyrea

npu

Ty = E&,red "Ep : (6.7)

npn S8l < Fp < Ep2

oy =Ry ©6.8)

E
3HaueHVst NpUBEAEHHOro Moaynst AedopmaLmy 6eToHa — 278 npuHuMaloT:

Ry

E =
bred Fhl, red
red (6.9)

. E
3HaueHWst OTHOCUTENbHBIX Jedopmaumii ~2Lred npuHuMaloT:
- £ =
Ons Tshkenoro 6eToHa Npu HENPOAOIKUTENBHOM AEeNCTBUN Harpy3Kku blred 0,0015;

- g =
[AJ19 FIerkoro GEToHa Npy HEMPOAOMKATENEHOM AeCTBIM Harpyakn -~ 257ed — 0,0022;

Ana Tshkenoro 6eToHa Npu NPOACIKATENbHOM AEACTBUM Harpy3ku no Tabnuue 6.10.

3HaveHus Rf’, b2 npuHumaloT kak B 6.1.20.

6.1.22 PacTsrmBatoLye HanpsixeHus 6eToHa “b B 3aBMCMMOCTY OT OTHOCUTENBHBIX Aedopmanmi
bt onpeaensioT no npmeedeHHbIM B 6.1.20 1 6.1.21 gnarpammam. Mpy 3TOM pacyeTHble 3HaYeHNs
CONpOTMBIIEHUS1 GETOHA CXaTUIO & 3aMeHSIIOT Ha pacyeTHble 3HaYeHUs ConpoTUBeHUs 6eToHa
pacTsKeHUo Ryt cornacHo 6.1.11, 6.1.12, 3Ha4eHnss Ha4anbLHOro MoAyns YNpyrocTu e onpegensoT
cornacHo 6.1.15, 3Ha4yeHus1 oTHoCUTENbHOM AedopmaLm ol NPUHUMAIOT COrnacHo 6.1.12, 3Ha4YeHns
OTHOCUTENLHOM fechopMaLi “#2 APUHMMAIOT N1 TSKENOTO, MENKO3EPHUCTORO 1 HANPSITAIOLLEro
6ETOHOB: NPY HENPOAOIMKUTENLHOM AEWCTBUN Harpy3Ku - b2 7 0,00015, npy NPOAOCIHKUTENEHOM
[EeNCTBUN Harpy3ku - no Tabmmue 6.10. [ns ABYXMHENHON AnarpamMMbl MPUHUMALOT Ebtred = 0,00008 npun
HEeNpoAOIKUTENBbHOM AENCTBUN Harpy3KkK, a Npu NPOAOIMKUTENbHOM - No Tabruue 6.10; 3HayeHus F'b"”d

onpegensioT no gopmyne (6.10), nogcTaensas B Hee Ryt n Fbtlred

6.1.23 MNpu pacyeTe NPOYHOCTU xene300EeTOHHbIX ANIEMEHTOB MO HEMMHENHOW AedopMaLOHHON
Mozernv Ans onpeaerneHnst HanpshkxeHHO-A4,edPoPMUPOBaHHOTO COCTOSHUS CXXaToM 30HbI GeToHa
MCMOoMb3yIOT AMarpaMMbl COCTOSIHUSA CxaToro 6eToHa, npuBeaeHHble B 6.1.20 1 6.1.21 ¢
nedopMaLMOHHBIMU XapakTepUCTVKamu1, OTBEYAIOLLWIMI HENPOAOIMKATENbHOMY OENCTBUIO Harpy3ku. Mpu
3TOM B KayecTBe Haubornee NpoCcToM UCMOSb3YIOT ABYXIMHENHYIO AMarpaMMy COCTosiHUS BeToHa.

6.1.24 MNpu pacyeTe 06pa3oBaHNsi TPELLWMH B ene300eTOHHbIX KOHCTPYKLUAX NO HENMHENHOW
nedopMaLoHHON MoAeny As onpeaeneHust HanpsikeHHO-AeoPMUPOBaHHOMO COCTOSIHUSI CXATOro 1
pacTsHyTOro 6€ToHa UCNOSb3YIT TPEXIMHENHYIO AnarpamMy COCTOsIHUS GeToHa, NpuBeaeHHyto B 6.1.20
1 6.1.22, c pedopMaLoHHLIMU XapakTEPUCTNKaMW, OTBEYAOLLWMMU HENPOAOIUTENBHOMY AEACTBUIO
Harpysku. [IByxnuHenHyto gmarpammy (n.n.6.1.21), kak Hanbonee NpocTyo, UCMONbL3YIOT A4Na
onpeaeneHus HanpskeHHO-AeOPMUPOBAHHOTO COCTOSIHUA PacTsAHYToro 6eToHa npw ynpyroi pabote
cxatoro 6eToHa.

6.1.25 MNpu pacyeTe aecdopmaLnii xene3obeToHHbIX 3NIEMEHTOB MO HEJMHENHON AedopMaLMoHHON
MoZernv npu OTCYTCTBUW TPELLMH AJA OLLeHKW HanpshkeHHO-AePOPMUPOBaAHHOTO COCTOSHUS B CXaTOM U
pacTsHyTOM B6EeTOHe MCMOSb3YIOT TPEXIIMHENHYIO AnarpaMMy COCTOSIHUA BeTOoHa C y4eToM
HEeNpOAOIHKUTENBHOMO U NPOACIDKUTENBHOMO AENCTBUSA Harpy3ku. Mpy HanMuuM TPELLWH AN OLIeHKN
HanpsKeHHO-AeoPMUPOBAHHOTO COCTOSHUS CXXaToro 6eToHa NOMUMO yKa3aHHOW BblLLe AuarpaMmbl
MCNOSb3YIOT, Kak Hanboree NPOCTYIO, ABYXIMHEVHYIO AnarpammMy COCTOSHWSt 6ETOHA C y4eToM
HEeNpOAOIMKUTENBHOTO U NMPOAOIPKATENBHOTO AENCTBUSA Harpy3Kku.



6.1.26 Npn pacyeTe packpbiTUS HOPMArbHbIX TPELLWH NO HeNMHENHOW AedopMaLMOHHOW Mogenv Ans
OLIEHKM HanpsieHHO-4ecdopM1POBAHHOIO COCTOSIHUSA B CXaToM 6eToHe MCMonb3yoT AnarpaMmbl
COCTOSIHWSA, NpuBeAeHHble B 6.1.20 1 6.1.21, ¢ y4eTOM HenpoAOIKUTENBHOTO AENCTBUA Harpy3ku. Mpu
3TOM B KayecTBe Hanbornee NpoCTOM UCMOSb3YIOT ABYXIMHENHYIO AnarpaMMy CoCcTosiHUS BeToHa.

6.1.27 Bnnsaxue nonepemMeHHOro 3amMopaxmBaHna U OTTanBaHUA, a TakKXxe oTpuuaTernbHbIX TeMnepartyp

< <
Ha AeopMaLIMOHHble XapakTepPUCTUKM BeToHa y4nTbIBaOT KO3(ULIMEHTOM YCroBUMIA paboThl Yt =10,
[Ins HafA3eMHbIX KOHCTPYKLIMIA, NOABEPraeMbIX aTMOCEpHbIM BO3LENCTBUSIM OKpY>KatoLLel cpeabl Npy
pacyeTHON TemnepaType HapyHOro Bo3ayxa B X0roAHbI nepuod MuHyc 40 °C u Bbilwe, NpUHUMaIoT

koadpemumeHt ¥ T 1,0. B ocTanbHbIX Cryuasx 3HaueHust koadmuneHta ¥ npuHuMaior B
3aBMCMMOCTU OT Ha3HaYeHUsi KOHCTPYKLIMIA 1 YCIIOBUIA OKPY>KatoLLEn cpeabl.

6.1.28 3Ha4yeHMs1 NPOYHOCTHBIX XapakTEPUCTWK GETOHa NP NIIOCKOM (4BYXOCHOM) Ui 06 BEMHOM
(TPEXOCHOM) HanpsiXeHHOM COCTOSIHWM CredyeT OnpeaensiTe ¢ Y4ETOM BUAA U krnacca GeToHa u3
KpUTEPUS], BbIPAXAIOLLETO CBSI3b MeXay NpeeribHbIMU 3HAYEHUSIMU HaNPSHKEHUIA, AeACTBYIOLLMX B 1BYX
UMY TPEX B3aUMHO NEePNEHANKYNSPHbIX HanpaBneHnsix.

Nedopmaumm 6eToHa cneayeT onpeaensTe C y4eTOM NIIOCKOro Ui 06 bEMHOT0 HanpsKEHHbIX
COCTOSHU.

6.1.29 XapakTepucTuky 6eToHa-mMaTpuLbl B AUCNEPCHO-apMUPOBaHHbIX KOHCTPYKLUAX criedyeTt
NPUHUMATL KaK Anst 6ETOHHBIX U Xene306ETOHHbIX KOHCTPYKLUA.

XapakTtepucTukm gmbpobeToHa B pmbpobeTOHHbIX KOHCTPYKLMSIX CriegyeT yCcTaHaBnmBaTh B
3aBMCHMOCTM OT XapaKTEPUCTUK BETOHA, OTHOCUTENBHOIO coaepkaHusi, hopMbl, Pa3MepPOB U

pacnonoxeHust gubp B 6eTOHe, ee cuenneHusi ¢ 6ETOHOM U M3NKO-MEXaHNYECKMX CBOWCTB, a TaKXe B
3aBUCMMOCTYM OT Pa3MEPOB dIEMEHTa UMM KOHCTPYKLUN.

6.2 ApmaTtypa

6.2.1 Mpyn NpoekT1poBaHWUN *ene3obeTOoHHbIX 34aHUIA U COOPYXXEHWUI B COOTBETCTBUM C
Tpe6oBaHUAMY, NPebABMSEMbIMUA K GETOHHLIM 1 Xene306€TOHHLIM KOHCTPYKLUAM, AOIDKHBI ObITh
yCTaHOBMeHbl BUA apMaTyphbl, €e HOPMUPYEMbIE U KOHTPOIMpYeMble NokasaTeny kadecTsa.

6.2.2 [ins apMMpoBaHmns xene3obeTOHHbIX KOHCTPYKLWIA CrieayeT NPUMEHSITb OTBEYAIOLLYIO
TpeboBaHUAM COOTBETCTBYHOLLMX CTAaHAAPTOB UMM YTBEPXKOEHHbIX B YCTAHOBMNEHHOM MOpsiAKe
TEXHWYECKMX YCIIOBUIN apMaTypy CreayoLLmx BUOOB:

ropsiyekaTaHyto rmagKyto U Neprognyeckoro Npodmns ¢ NOCTOAHHOM U NEPEeMEHHON BbICOTON
BbICTYNOB (KOMNbLEBOM 1 CEPMNOBUAHBIN NPOCMITe COOTBETCTBEHHO) AMaMeTpoM 6-50 Mm;

TEePMOMEXaHNYECKM YNPOYHEHHYIO Nepuoanveckoro npoduns anameTpom 6-50 mm;
xonogHoAedopMMPOBaHHYHO nepuoguyeckoro npodmnsa avametTpom 3-16 mMm;

apmartypHble kaHaTbl AuameTpoMm 6-18 mm.

6.2.3 OCHOBHbIM Noka3aTerieM kayecTBa apMaTypbl, yCTaHaBNIMBaEMbIM NP NMPOEKTUPOBaHWN,
SIBNSIETCS KMacc apmaTypbl Mo NPOYHOCTY Ha pacTsikeHne, 0603Ha4YaeMblin:

A - Ansa ropsiyekaTaHol 1 TepMOMEXaHUYECKU YNIPOYHEHHON apMaTypbl;

B .

B, ~ F - ana xonogHoaedopMupoBaHHOM apMaTypbl;

K - Ans apMaTypHbIX KaHaToOB.

ApmaTypHble KaHaTbl NOAPa3aensTcs Ha:

K7, n3rotoBreHHble 13 KPYrnow rmaakol NpoBOSIOKY;

K7T, n3rotoBneHHble 13 NPOBOMOKU NEPUOANYECKOr0o NPpodmns;

K70, nnactuyecku obxaTtble, U3roToBMEHHbIE U3 rMaKo MPOBOIIOKK.

Knaccbl apMaTypbl MO MPOYHOCTW Ha pacTshKeHe OTBEYaloT rapaHTUPOBaHHOMY 3HaYeH o Npeaena
TeKy4eCTu, GM3NYECKOro UK YCIOBHOTO (PaBHOTO 3HAYEHWIO HANPSHKEHUI, COOTBETCTBYIOLLMX
OCTaToO4HOMY OTHOCUTENbHOMY yarmHeHuto 0,1% vnmn 0,2%), ¢ obecnedeHHOCTbI0 He MeHee 0,95,
onpeaensieMoMy o COOTBETCTBYIOLLMM CTaHAapTaM.

Kpome Toro, B He06Xx0AMMBIX CIy4asix k apMaType npefbaBnsoT TpeboBaHUa No AOMNONHUTENBbHLIM

nokasarensam KadyecTtBa: CBapMBaeMoCTb, NNAaCTUYHOCTb, XNag0CTOMKOCTb, KOPPO3NOHHYHO CTOMKOCTb,
XapakTepucTukn cuenneHmna c 6eToHOM n ap.



6.2.4 ins xene306eTOHHbIX KOHCTPYKLUIA 6€3 NpeaBapUTeribHOTO HanpskeHUst apMaTypbl B Ka4ecTBe
ycTaHaBMMBaeMOi Mo pacyeTy apMaTypbl CriefyeT NPeMMyLLECTBEHHO NMPUMEHSTL apMaTypy
nepuogwnyeckoro npodomna knaccos A400, A500 1 A600, a Takxe apmaTypy knaccos B500 n Bp500 B
CBapHbIX ceTkax 1 kapkacax. [py 060CHOBaHWM 3KOHOMUYECKON Lienecoobpa3HoCTM AomnycKaeTcs
NpYMEHATL apmaTypy 6onee BbICOKMX KNaccos.

[1ns nonepeyHoro 1 KOCBEHHOTO apMUPOBaHVS criedyeT NPeyMyLLECTBEHHO NPUMEHSATL rMaaKylo
apmatypy knacca A240 n3 ctanm mapok Ct3cn n CT3nc (C kaTeropusimm HOpMUPYEMbIX NoKkasaTtenemn He
Hwke 2 no [OCT 535), a Takxe apmaTypy nepuogmnyeckoro npodwmns knaccos A400, A500, B500 n Bp500.

[ns npeiBapuTENbHO HANPSXKEHHBIX XKENEe306ETOHHbLIX KOHCTPYKLWIA CrieayeT NpeaycMaTpuBaTh:
B Ka4yeCcTBe HarnpsiraeMoii apMaTypbl:

ropsiyekaTaHylo 1 TepMoMexaHU4YeCKN yNnpoYHEHHyo nepuoanyeckoro npodmns knaccos A600, A800 n
A1000;

xonogHoAedhopMMPOBaHHYHO NEPUOANYECKOrO NPOodmns Krnaccos OT Bp 1200 go Bp 1600;

KaHaTHyto 7-nposonoyHyto (K7) knaccos K1400, K1500, K1600, K1700;
B Ka4eCcTBe HeHanpsiraeMoii apMaTypbl:
ropsiyekaTaHyto rnagkyto knacca A240;

ropsiyeKaTaHyto, TEpPMOMEXaHUYECKHM YMPOUHEHHYHO U XONOAHOAE(POPMUPOBaHHYI0 NEPUOANYECKOTrO
npocmna knaccos A400, A500, A600, B500 n Bp500.

6.2.5 Mpu BbIGOPE Baa 1 Mapok cTanu Ans apMaTypbl, yCTaHaBIIMBAaEMOM MO pacyeTy, a Takke
NpoKaTHbIX CTanen Anda 3aknagHblx getanen cnegyeT yunTbiBaTb TemnepaTypHble YCrioBus
aKcnnyaTaumM KOHCTPYKLMIA U XapaKTep UX HarpyeHus.

B KOHCTPYKLWMSIX, 9KCNIyaTUpyeMbIX MPU CTaTU4ECKON (M KBa3MCTaTUYECKON) Harpyske B
oTannMBaeMblX 34aHKSX, @ Takxe Ha OTKPbITOM BO3AyXe U B HEOTanMMBaeMblX 34aHWSX NPU pacHeTHON
Temnepatype MuHyc 40 °C v Bbile MOXeT ObITb MPUMEHEHa apMaTypa BCEX BblLLeyKa3aHHbIX KIaccos,
3a uckmoveHnem apmatypbl knacca A400 us ctanm mapku 35IC, knacca A240 us ctanm mapkun CT3kn,
NpUMeEHsieMbIX Npy pacyeTHol TemnepaTtype MuHyc 30 °C v BbiLLe.

Mpu pacuyeTHo TemnepaType Hxe MUHyc 55 °C pekomeHayeTcst Ucnonb3oBaTh apMaTypy krnacca
Ac500C no [1] n A600 us ctanm mapku 20r2CPBA.

IMpu ApyrvX YCROBUsIX SKCMTyaTaLum Knacc apmaTypbl M MapKy CTanm NpUHUMaL0T Mo crelmanbHbIM
yKasaHusim.

Mpy NpoeKTUPOBaHNN 30HbI NepefaYn NPeABapPUTENBHOTO HaNPSXKEHNS, aHKEPOBKW apMaTyphbl B
6eToHe 1 coeMHEHWI apMaTypbl BHaxXrecTky (6e3 cBapku) crieqyeT yuuTbiBaTh XapakTep NOBEpXHOCTU
apmatypbl (TOCT P 52544, [3]).

IMpy1 NPOEKTUPOBaHWUN CBapHbLIX COEAVHEHUI apMaTypbl CreayeT YUUTbIBaTb CNOCOG M3rOTOBMEHMS
apmaTtypbl (TOCT 14098, [2]).

6.2.6 [ns MOHTaxHbIX (MOABEMHbBIX) NeTesb 3reMeHTOB COOPHbIX ene306eTOHHbIX Y 6ETOHHbIX
KOHCTPYKLUIA creayeT NPUMEHATb ropsiyekaTaHyto apMaTypHyto cTanb knacca A240 mapok Ct3cn u
CT3nc (c kaTeropusiMu HopMMpyeMbIxX Nokasatenen He Hwke 2 no FOCT 535).

B cryyae ecnm MOHTaX KOHCTPYKLMIA BO3MOXEH NpU pacHeTHON 3UMHeN TemnepaType Hbke MUHyc 40
°C, N5 MOHTaXHbIX NeTerb He AonycKkaeTcsl NPUMEHsITL cTanb Mapku CT3nc.

6.2.7 OCHOBHOW NPOYHOCTHOW XapaKTEPUCTUKON apMaTypbl SIBISETCSt HOPMaTUBHOE 3HaYeHWe

R
COonpoTuBIEeHUA pacTAXeHUo 51 npuHMMaemMoe B 3aBUCUMOCTU OT Kracca apMaTtypbl No Tabnuue
6.13.

Tabrmua 6.13

Knacc HomuHanbHbI H R n
apMaTypel || avametp apmarypei, lopMaTVBHbIE 3HA4YEHWS COMPOTMBIIEHNS] PACTSHKEHMIO "
MM pacyeTHble 3Ha4YeHUs1 CONPOTMBIIEHUS PaCTSHKEHWIO ANA
npeaenbHbIX COCTOSHWIA BTOPOW rpynnbl RS’S‘” , MMa
A240 6-40 240
A400 6-40 400
A500 10-40 500
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AB00 10-40 600

A800 10-32 800

A1000 10-32 1000
B500 3-16 500

By 500 3-5 500

By 1200 8 1200
By 1300 7 1300
By 1400 4;5;6 1400
By 1500 3 1500
By 1600 3-5 1600
K1400 15 1400
K1500 6-18 1500
K1600 6;9; 11;12; 15 1600
K1700 6-9 1700

R
6.2.8 PacyeTHble 3HAaYEHWs1 COMPOTUBIIEHUSI apMaTypbl PACTSHXKEHWIO ¢ onpeaenstoT no dopmyrne

Y, (6.10)

me Y. KO3(pMLMEHT HAQEXHOCTN NO apMaType, MPUHMMaeMbI paBHbiM 1,15 Ana npegensbHbIX
cocTosAHun nepsovi rpynnbl 1 1,0 - AN NpeAenbHbIX COCTOSHWN BTOPOW rpynmbl.

R
PacyeTHble 3HaYeHVs CONpOTVBIIEHNSI apMaTypbl PACTSHKEHMIO ~ NpuBeAeHb! (C OKpyrieHneM) Ans
npeaenbHbIX COCTOSHWIA NepBON rpynnbl B Tabnuue 6.14, BTopoi rpynnbl - B Tabrmue 6.13. Mpu atom

R . .
3HaveHus ~ " gns npefesibHbIX COCTOAHUM NepBou rpynnbl NPUHATLI PaBHbIMWU HAUMEHbLLMM
KOHTPOMpyeMbIM 3Ha4YE€HNAM NO COOTBETCTBYOLLMM CTaHO4apTaMm.

Tabrumua 6.14

Knacc 3HayeHNs pac4YeTHOro CONPOTUBIIEHNS apMaTypbl ANA NPEAEnbHbIX COCTOSHUIA NepBoi
apmatypsbl || rpynnel, MMa

£
cxaruo “Ee

RS
pacTaXeHuo




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)
Bp 500 415 390(360)
Bp 1200 1050 500(400)
Bp 1300 1130 500(400)
Bp 1400 1215 500(400)
Bp 1500 1300 500(400)
By 1600 1390 500(400)
K1400 1215 500(400)
K1500 1300 500(400)
K1600 1390 500(400)
K1700 1475 500(400)
MpumeyaHve - 3HaveHuns e g crobrax UCMOMb3YI0T TOMBKO NPK pacyeTe Ha KpaTkoBpeMeHHoe
LEViCTBUE HarpysKu.

3HaueHus pac4eTHOro ConpoTuUBIeHNA apMaTypbl CXaTuo RSC NMPUHUMAIOT PaBHbIMU PACHETHbLIM

3HaYeHVsM CONPOTUBIEHNSI apMaTypbl PACTSHKEHNIO = , HO He Bornee 3HaYeHWn, OTBEYAIOLLMX
nedopMaLmsm ykopodeHust 6eToHa, OKpYXatoLLEro CxaTyto apMaTypy: Npy KpaTKOBPEMEHHOM AeicTBUM
Harpysku - He 6onee 400 MIMa, npu onNMTENEHOM AENCTBUM Harpy3ku - He 6onee 500 MrMa.

[ns apmatypbl knaccos B500 n A600 rpaHnyHble 3Ha4YEHUS1 COMPOTMBIIEHUS CXaTWIO MPUHUMAIOTCS C

MOHKAIOLLMM KOS(PULIMEHTOM YCIIOBUIA paboTbl. PacyeTHble 3HaveHus Ry npviseaeHsl B Tabnuue
6.14.



6.2.9 B HeobxoAMMbIX Criy4asix pacyeTHble 3HaYeHUst MPOYHOCTHBIX XapakTEPUCTVK apmaTypbl
YMHOXat0T Ha KO3pdMLIMEHTbI YCroBuin paboTbl Yat | y4uTbIBatoLLme ocobeHHoCTN paboTbl apmaTypbl B
KOHCTPYKLWW.

PacyeTHble 3Ha4YeHus R ans apmatypbl knaccos A240...A500, B500 npveeaeHbl B Tabnvue 6.15.

Tabrmua 6.15

Knacc PacyeTHble 3Ha4YeHUst CONPOTMBIEHUS NOMNEPEYHOR apMaTypbl (XOMYTOB U OTOTHYTbIX
apmMarypbl CTepXHEN) pacTsKeHUIo AN1S NpeferbHbIX COCTOSHWIA nepson rpynnbl, Mia

A240 170

A400 280

A500 300

B500 300

. R
[lnsi nonepeyHoit apMaTypbl BCEX KIacCOB pacyeTHbIe 3HAYEHWs CONPOTUBIIEHNs ~ ¥ criefyeT
npuHMmatb He 6onee 300 MMa.

6.2.10 OCHOBHbIMU AehOpMaLMOHHBIMU XapaKTEPUCTUKaMM apMaTypbl SIBISOTCS 3HAYEHUS:

- £
OTHOCUTENbHBLIX AePopMaLi YAMHEHNS apMaTypbl -~ pn OCTVKEHMM HaNPSHKEHVAMM

R
pacyYeTHOro ConpoTUBREHUs % ;

MOZYrs ypyrocTv apmaTypbl 23

L. Ha4YeHUA OTHOCUTESNbHbIX e MaLlMVIa MaTypbl NPUHUMAKT PaBHbLIMA:
6.2.113 p pmatypsl *0 mp p

Ans apMaTypbl ¢ M3MYecKM NpeaenoM Teky4ecTu

==l

0 T

s (6.11)

ey

ANA apMaTypbl C YCIIOBHbLIM NpeaernomMm TeKy4ecTun

R
240 === +0,002
E
s . (6.12)

6.2.12 3HaueHuss MoZyns YrpyrocTy apMaTtyphbl £ NPUHUMAIOT OJUHAKOBBLIMU MPU PACTSHKEHUMN U
CKaTuM 1 PaBHbIMU:

£ = 1 ,95-105 MMa - ans apmaTtypHbix kaHaToB (K);

2 =2,0-105 Mra - gnsa octansHon apmatypel (A u B).

6.2.13 [Inarpammbl COCTOsIHMS (4edOpMUPOBaHVS) apMaTypbl UCMOMNb3YHOT NpK pacyeTe
ene300eTOHHbIX 3NIEMEHTOB MO HeNMHEHOW AedopMaLMOHHON MOAENN.

IMpu pacueTe xene3o6eToHHbIX ANIEMEHTOB N0 HENMHENHON [edopMaLIMOHHON MOAEIM B KayecTBe
pacyeTHOIi AuarpaMMbl COCTOsIHUS (AedOPMMPOBaHVIS) apMaTyphbl, yCTaHaBMMBAIOLLEN CBS3b MEXY

HanpsbkeHnsIMU 7 5 1 OTHOCUTENBHBIMM [echopMALMSIMA 5 apMATYPbI, PUHUMAIOT YMPOLLEHHBIE
AvarpaMmel o Tuny gvarpamm MpaHaTns Ang apMatypel ¢ hM3nMYecKuM npegerioMm TeKy4ecTH Knaccos
A240-A500, BS00 aByxnuHeliHyto anarpammy (pMCyHok 6.2, a), a Ans apmatypbl C YCNIOBHLIM Npegesiom
TekydecTun knaccos A600-A1000, Bp1200-Bp1500, K1400, K1500 1 K1600 - TpexmmnHeiHyto (pUcyHok 6.2,
6), 6e3 yyeTa ynpoyHeHu st 3a NMoLaaKoN TEKYHECTU.



PucyHok 6.2 - iInarpamMMbl COCTOSIHUA pacTsAAHYTON apMaTypbl

Os0= 0,2= Rs

arctpEs £5
£50 Eg
i G5
og2 = 1,1R;
asn = Rs
ost =09 Rs
arctgfs £
L5l Cs0 £5?

a - AByXIMHeHas avarpamMma; 6 - TpexnmHelHas auarpamma

PucyHok 6.2 - [lnarpamMmmMbl COCTOSIHUSI pacTsIHyTON apmaTypbl

D,I/IarpaMMbl COCTOsAHUA apMaTypbl MPU PACTAXEHUU N CXaTU NPUHUMAKOT OAWMHAKOBbLIMUY, C y4E€TOM
HOpPMUPYEMbIX pacHETHbIX COI'IpOTI/IBJ'IeHI/II7I apMaTypbl paCTSXXEHUIO U CXKaTUIO.

[onyckaeTcs B kayecTBe pacyeTHbIX AnarpaMmM COCTOSIHWUS apMaTypbl UCTONb30BaTh

KPUBOSMHEVHBIE pacyeTHble AuarpaMMbl, anmnpoKCUMUPYOLLME (iakTUYeckie auarpammbl
[edopMUpOBaHNS apMaTypbl.

a o -
6.2.14 HanpspkeHust B apmaType ~ ¢ COrfacHO ABYXIMHENHOW AuarpaMme COCTOSIHWUS apMaTypbl

Lg
onpenendatT B 3aBUCUMOCTU OT OTHOCUTESbHbIX ﬂecbopmauvm 4 no cbopmynaM:
npu 0< s <syp

s (6.13)

(6.14)

3HaueHns =0 s Eﬁ n £ NpYHMMAaOT cornacHo 6.2.11, 6.2.12 1 6.2.8. 3HaYeHVst OTHOCUTESbHOM

nedopmanmm 52 npuHumatoT paBHbiMu 0,025.

D,OI'IyCKaeTCﬂ npu COOTBETCTBYHOLLEM o6ocHoBaHUM NpUHUMaTbL BENUYUHY OTHOCUTESbHOW

£
nedopmanm © 52 meHee unn 6onee 3HaueHns 0,025 B 3aBUCMMOCTY OT MapKu cTanu, Tuna
apMUPOBaHUS!, KPUTEPUSI HAAEXHOCTM KOHCTPYKLUW U APYTUX (haKTOPOB.

a o« ”
6.2.15 HanpsixeHus B apMaTtype ~ ¢ COMMacHO TPEXIMHENHON AuarpamMmMe COCTOSIHVSI apMaTypbl

- £
onpenendatT B 3aBUCUMOCTU OT OTHOCUTESbHbIX ueq)opmau,vm s no cbopmynaM:

npu 0< s <oy

s; (6.15)



npu 5l L5, L5,

g =||1-Z | B8 LTl cqqp
3 5 = s 3
B Fs0 7 Es1 R . (6.16)

E R

3HaueHus =50 , 5 MpUHMMalT cornacHo 6.2.11, 6.2.12 1 6.2.8.

3Ha4eHUs HanpsKeHWi Tal NPUHUMAIOT paBHbIMU O,QRS , @ HanpsHKeHWA Ts2 . pasHo 1,1 = .

09R;
3HaueHuss OTHOCUTESbHbIX AedopmaLim ! NPYHUMAIOT PaBHbLIMU £, , a gedopmavimii #52 -
paBHbiMu 0,015.

7 BeTOHHbIe KOHCTPYKL UM

KOHCTpyKLMM paccMaTpuBatoT kak GETOHHbIE, ECNU UX MPOYHOCTb 0BecneyeHa OfHUM TOMbKO
6eToHoM.

BeToHHbIe aneMeHTbI NPUMEHAOT:

a) NPEeMMYLLECTBEHHO Ha CxaTue Npu pacrosioXeHUM NMPOAOIIEHON CxXUMALOLLEN CUTbl B Npeaeriax
NonepeyHoro CeYeHUst ANEMEHTA;

6) B OTAEMbHbIX Cry4asx B KOHCTPYKLMSX, pAabOTaloLLMX Ha CxxaTie Mpu pacrnornoXeHn NPoLomnbHOM
CK/MAIOLLEN CUIbI 3a NpeaenamMm NonepeyHoro CeYeHNs aNeMeHTa, a Takxe B U3rubaemMbix
KOHCTPYKLMSIX, KOa UX pa3pyLUeHUE He NPeaCTaBmnseT HeNocpeACcTBEHHOW ONacHOCTH AT XU3HN
nofen 1 CoOXpaHHOCTM 060pyaoBaHusI.

KOHCTpyKLMM ¢ apMaTypoii, NIowaab CEYEHUs KOTOPO MeHbLLE MUHUMATBHO A0MYCTUMOM Mo
KOHCTPYKTMBHbIM Tpe6oBaHuaM 10.3, paccmaTprBatoT kak 6eTOHHbIE.

7.1 Pac4yeT 6€TOHHBbIX 3J71IeMEHTOB MO NPOYHOCTU

7.1.1 BETOHHbIE 3NEMEHTbLI PACCUUTLIBAIOT MO NPOYHOCTU HA AEeVCTBUE NPOAOSIbHBLIX CHAMAIOLLIX
Cun, U3r1BatoLLMX MOMEHTOB U MOMEepeYHbIX CUM, a TaKXe Ha MeCTHOe cxaTue.

7.1.2 PacyeT no Npo4HOCTN BETOHHbBIX 3NIEMEHTOB NP AENCTBUN NPOLOIBHON CXVMAIOLLEH CUrbl
(BHELIeHTpeHHoe cxaTue) 1 n3rnbatoLLero MoOMeHTa crefyeT NPOV3BOAUTL OIS CeYEHUIN, HopMarbHbIX K
VX NPOAOITbHOM OCU.

PacuyeT 6eTOHHbIX 311EMEHTOB NMPOV3BOASAT HA OCHOBE HENMHENHON AedopMaLMOHHON MoAenv
cornacHo 8.1.20-8.1.30, npvHMMas B pac4eTHbIX 3aBUCMMOCTSAX MIOLLaAb apMaTypbl PaBHOW HYITHO.
[onyckaeTcsa pacyeT GETOHHbIX 3NIEMEHTOB NPSIMOYTONbHOMO U TaBPOBOIO CEYeHUI Npyu AencTBUm
YCUnUIA B NIOCKOCTW CUMMETPUM HOPMaTbHOMO CEYEHUsI MPOM3BOAUTL MO NpeaenbHbIM YCUNUSIM
cornacHo 7.1.7-7.1.12.

7.1.3 BETOHHbIE 3NeMeHTbl B 3aBUCMMOCTM OT YCIIOBUIN UX paboTbl U TpeboBaHwWiA, NpeabABAEMbIX K
HUM, PacCcUuUTLIBAKOT MO NpefensHbIM yeunuam 6e3 yueTta Unm ¢ y4ETOM COMNpoTUBNEHUS 6eToHa
pacTsHYTOW 30HbI.

Be3 yyeTa conpotuBneHusi 6eToHa pacTsiHYTOW 30HbI (PUCYHOK 7.1) NPOU3BOAAT pacyeT
BHELIEHTPEHHO CXaTbIX 3NIEMEHTOB NPY PACMONOXEHWM NPOAOSIEHON CXUMAIOLLEN CUMbl B Npeaenax
NonepeYHOro CE4EHUs ANEMEHTA, NPUHUMAS, YTO JOCTUXEHWE NPEAENbHOMO COCTOSIHUS
XapaKTepuayeTcsi paspyLLeHeM cxaToro 6eToHa. ConpoTuBrieHne GETOHa CXaTUIO NpK pacyeTe Nno

npeaernbHLIM YCUNMSM YCMOBHO NPEACTAaBMAT HANPSHKEHUSIMU, PaBHbIMU & , paBHOMEpHO
pacnpefeneHHbIMM Mo YacTH CXaTol 30HbI (YCIOBHOW CXATOM 30HbI) C LIEHTPOM TSHKECTU, COBMaAaoLyM
C TOYKOW NPUINOXEHUSI NPOAOSbHON cunbl (7.1.9).



PucyHok 7.1 - Cxema ycunui u antopa HanpsixkeHMh B Ce4eHUU, HOPMaNbHOM K
NpPoJOINIbLHOW OCU BHELIEHTPEHHO CXKaToro 6eTOHHOro 3fieMeHTa, paccYMTbIBaeMoro no
NpPoYHOCTM 6e3 yyeTa COnpoTUBIEHUSI 6ETOHA PaCTAHYTON 30HbI

L |
N — R, /
e i - - B ,‘f,\
] ’ Yo/

Al = Uentp
THHECTH
CEMCHHA

]

PucyHok 7.1 - Cxema ycunuii 1 antopa HanpspkeHU B Ce4eHUM, HOpMarbHOM K MPOAOSbHOM OCU
BHELIEHTPEHHO CXaToro 6€TOHHOro 3NemMeHTa, PaccYMTLIBAEMOro Mo NPoYHOCTH 6e3 yueTa
ConpoTMBIIEHNs 6eToHa pacTAHYTON 30HbI

C yyeToMm conpoTuBneHusi 6eToHa pacTsiHYTOW 30Hb! (PUCYHOK 7.2) MPOU3BOASAT pacyeT 3IEMEHTOB,
paboTaloLLmMX Ha cxaTue Npu PacnorioXeHUM NPOAONbHON CHXUMAIOLLEN CUMbl 3a Npeaenamm rnonepe4Horo
CeyeHus aneMeHTa, U3rmbaemblx ANIEMEHTOB, a TaKXe 3NIEMEHTOB, B KOTOPbIX HE AOMYCKatoT TPeLLWHbI
0 YCIIOBUAM 3KCNIyaTauumn KOHCTPYKLMIA. Mpn 3TOM Npu pacyeTe No npefensHbIM yeurmam
NPUHUMAIOT, YTO NPeAenbHOE COCTOSIHNE XapaKTepU3yeTca AOCTWKEHNEM NpeaenbHbIX yeunuii B 6eToHe
pacTsHYTON 30HbI, ONpeaensemMblX B NpeAnonioxeHnn ynpyron pabotsl 6etoHa (7.1.9, 7.1.10, 7.1.12).

PucyHok 7.2 - Cxema ycunui v antopa HanpsikeHW B Ce4eHUN, HOpManbHOM K
NpoAoSfibHON ocu U3rn6aemMoro (BHELLEHTPEHHO CXXaToro) 6eTOHHOro 3fIeMeHTa,
paccuMTbiBaeMoro rno nNpoYyHoCTU C y4eTOM CONPOTMBNEHMSA 6eTOHa pacTAHYTON 30HbI

Ry, b

PucyHok 7.2 - Cxema ycurivin u antopa HanpsikeHuii B Ce4eHUn, HopmaribHOM K NPOAOSbHOM ocu
n3rnbaemoro (BHELLeHTPEHHO CxaToro) 6ETOHHOrO afieMeHTa, PacCHMTLIBAEMOrO MO MPOYHOCTM C Y4ETOM
CONPOTMBIIEHUS1 GETOHA PaCTSIHYTOMN 30HbI

7.1.4 PacyeT no Npo4HOCTN GETOHHbBIX 3NIEMEHTOB MPU AENCTBUM NONEPEYHBLIX CUIT MPOU3BOASAT U3
YCIOBMS1, NO KOTOPOMY CYMMa COOTHOLLIEHUIA [TTABHOTO PacTSAMMBaOLLEro HanpsikeHWst K pac4eTHOMY

[Omt
£
COMPOTUBIIEHNIO GETOHA OCEBOMY PACTSKEHWIO &~ / 1 [MaBHOMO CMMAIOLLIETO HaMpsKeHWs! K

[ Tme
A
pac4eTHOMY CONpOTUBIIEHUNIO 6eToHa 0OCeBOMY CXaTuto b He OOJDKHa npeBbllaTb 1,0.

7.1.5 PacyeT no Npo4HOCTN BETOHHbBIX 3NIEMEHTOB Ha AeCTBME MECTHOWN Harpy3ku (MecTHoe cxaTtue)
nNpomn3BOAAT COMMacHo ykasaHuam 8.1.43-8.1.45.

7.1.6 B 6eTOHHbIX 3riemMeHTax B criydasix, ykazaHHbix B 10.3.7, Heo6xogumo npegycmarpreaTtb
KOHCTPYKTUBHYIO apMaTtypy.

PacueT BHELEeHTPEeHHO CXaTbIX 6eTOHHbIX 3/1eMEHTOB MO npeaenbHbIM ycunuam

717 an/I pac4eTe No NPOYHOCTU BHELLEHTPEHHO CXKaTbIX B6ETOHHbIX 3/IEMEHTOB Ha AeiicTBne

~ ~ ~ “ a2 ~
CXXMMatoLLEe NPOAOSIbHON CUMbl CNEeAYET YYUTbIBaTh CRyYaviHbI 9KCLEHTPUCUTET ~ # , NPUHMMaeMbIn He



MeHee:
1/600 onMHbI 3neMeHTa unm PacCTOAHMA MeXay ero ce4eHnAMU, 3akpensieHHbIMU OT CMeLLEeHNA;

1/30 BbICOTbI CEYEHUS;

10 Mm.

[ns 3n1emMeHToB CTaTUYECKN HeonpeaenmmbiX KOHCprKLWIVI 3Ha4YeHune SKCLeHTpucuTeTa I'IpO,ElOJ'leOIh
CUNbl OTHOCUTENbHO LLeHTpa TAXeCTU NpuBeAeHHOro ceveHuns €0 NPUHUMAKOT PaBHbIM 3HAYE€HUI0

a
JKCLUEeHTpucuTeTa, Nomny4eHHoro U3 cTaTM4yeckoro pacyeTa, Ho He MeHee 2.

D,J'Iﬂ ANeMeHTOB CTaTU4YeCKn onpeaenumbixX KOHCprKLlI/II;I SKCUeHTpucutTeTt 0 NpUHUMAIOT paBHbIM
CyMMe 3KCLEHTPUCUTETOB - U3 CTAaTUYECKOro pacyeta KOHCprKLl,I/IVI n CJ'Iy‘-{aI;IHOFO.

by
7.1.8 Mpu rmbBKocTV anemeHToB ! 14 HEOBXOAMMO YUUTBLIBATL BMMSHIE HA NX HECYLLYIO

. 2 ~
CMOCOBHOCTL MPOrMBOB NyTeM YMHOXeHs 3HaueHni “0 Ha koaddmLmeHT ™, onpenensemslii cornacHo
7.1.11.

7.1.9 PacyeT BHELLEHTPEHHO CxaTblX GETOHHbBIX 3NIEMEHTOB MPU PACMONIOXKEHUN NPOLONbHON
CXXMMAIOLLEN CUMbl B Npefienax NnornepeyHoro Ce4eHus aneMeHTa NpousBoasT U3 yCrioBus

Nin'ﬂb, (71)

me & - [elcTByoLLAs NPOLONbHasa cuUna;

& nroLasb CXaToi 30Hbl 6eTOHA, onpeaernsemasl U3 YCIoBUs, UTO ee LIEHTP TSHKECTV COBMNaaaeT ¢
TOYKOW MPUIOXEHUS MPOJONBHON CUMbl ) (c yueTom nporuba).

D,J'Iﬂ 3NEMEHTOB NPAMOYroSfibHOro ceYeHns

Ab=b-k-[1——2'e”'”]
i (7.2)

ﬂOﬂyCKaeTCﬂ pacyeT BHELLEHTPEHHO CXaTbIX 3JIEMEHTOB NPAMOYrofibHOro ceveHusa npu

ep $RI30 Ty <200

JKCUeHTpucutete I'IpO,ElOJ'leOIZ Ccunbl npon3BoauUTb U3 ycrnosua

N<p Ry A 7.3)

me A nrowab nonepeyHoro ce4eHusa arieMeHTa;

¥ . koathpMLIMEHT, MPUHAMAEMbI NPY ASMTENLHOM JENCTBUN HArpy3ku no Tabmmue 7.1 B
o
3aBMCMMOCTY OT MMBKOCTM # 3remeHTa, Npn KPaTKOBPEMEHHOM AEMCTBIM Harpy3Ki 3HAUEHNS
] ]

@

onpenensioT No MMHENHOMY 3aKoHy, NpuHumas © ~09rpu #  10m ¥ ~0,85npn % 20;

EU - pacyeTHada AnnHa afieMeHTa, onpeaendemMas Kak ans XKene300EeTOHHbIX 3IEMEHTOB.

Tabrnumua 7.1
Iglk 6 10 15 20
® 0,92 0,9 0,8 0,6

BHeLleHTPeHHO CxaTble 6ETOHHbIE 3MIEMEHTbI, B KOTOPbIX MOSIBMEHVE TPELLMH He [oNycKaeTcs no
YCIIOBUSIM SKCNIyaTauum, HE3aBMCUMO OT pacyeTa 13 ycrosust (7.1) BOMmkHbI BbiTb NPOBEPEHbI C YHETOM
COonpoTHBIIEHNsI GETOHA PACTSIHYTON 30HbI U3 YCIOBUS

W< Ry - A
—reyny 1
I o (7.4)



[1nsi anemMeHToB NPSIMOYrofibHOTO CeyveHus ycrosue (7.4) meeT BuA

o Boboh
- 690'?}_1
h . (7.5)

B dopmynax (7.4) u (7.5):
A - nnowaapk nonepeyHoro ceyeHns GETOHHONO 3NeMeHTa;

7. MOMEHT nHepuun ceveHusa B©ETOHHOrO 351IEMeHTa OTHOCUTENBHO Ero LeHTpa TAXeCTH,

Yr paccTofHMe OT LieHTpa TAXECTN CevYeHnsa anemMeHTa 4o Havnbornee PacTAHYTOro BOJSIOKHA;

7 - koapMLIMEHT, ONpeenseMbli COrMacHo ykasaHnsm 7.1.11.

7.1.10 PacyeT BHELLEHTPEHHO CXaTbIX 6ETOHHbIX 3NIEMEHTOB MPW PacosioXXeHUN NPOaONbHON
CXXVMatoLLel curbl 3a nNpegenamm nonepeyHoro CeYeHnst dnemeHTa npovsBoasT u3 ycrosui (7.4) n (7.5).

7.1.11 3HaueHme koadmLMeHTa 7 , yUUTHIBAIOLLIErO BAMSHWE NPOrMGa Ha 3HaYeHIe aKCLIeHTpUCUTETa

. a
npogornbHoi cunbl ©U, onpeaensiioT no dopmyre

Ny , (7.6)

h
e ~ ¢ - ycrioBHas KpuTUYeckasl cuna, onpegensiemasi no popmyre

v, (7.7

me £ - xecTkocTb anemeHTa B NpeAenbHON Mo NPOYHOCTY CTauK, onpeaenseMas Kak Ans
»*ene3obeToHHbIX 3reMeHToB, Ho 6e3 yyeTa apmatypbl, cornacHo 8.1.15.

PacueT u3arnbaeMbix 6€ TOHHbIX 3/1IEMEHTOB MO NpeAeribHbIM YCUITUAM
7.1.12 PacyeT narnbaembix 6ETOHHbIX 31IEMEHTOB CrieayeT NpousBoAUTb U3 YCIIOBUSA

M <My 7.8)

me M - narnbatoLLyint MOMEHT OT BHELLHEN Harpy3Ku;
M, o o .
ulf - npepenbHbI M3rMBaIOLLMI MOMEHT, KOTOPbI MOXET BbITb BOCTIPUHST CEYEHNEM 3rieMeHTa.

3naderme Mut onpefensitoT no copmyrne

My =Ry 'W, (7.9)

rae W MOMEHT COMNpPOTUBIIEHUSA CEYeHUA anemMeHTa ans KpaﬁHero PacTAHYTOro BOSIOKHA.

[nsa anemeHToB NpAMOYrofibHOro ce4eHusa

& (7.10)

8 XXene3ob6eToHHbIe KOHCTPYKLUMKN 6e3 npeaBapUTeNibHOro
Hanps>XXeHUA apmMartypbl



8.1 PacuyeT anemMeHTOB Xene306eTOHHbIX KOHCTPYKLUI MO npeaenbHbIM
COCTOSIHASIM NepBOM rpynnbl

PacyeTxene3o06eTOHHbIX 35IeMeHTOB NO NPOYHOCTU

YKene3o6eToHHbIE 3NIEMEHTbLI PACCYUTLIBAKOT MO NPOYHOCTY HA AEVCTBME U3rMBGatOLLX MOMEHTOB,
NPOAOSbHBIX CUS1, NONEPEYHBIX CUI, KPYTSLLMX MOMEHTOB U HA MECTHOE AENCTBUE HArpy3kn (MECTHOE
cxatue, NpofaBnMBaHue).

PacuyeT no Npo4YHOCTM Xere306e TOHHbIX 3/1IeMEeHTOB Ha AeCTBUE U3rMbaloLwmx MOMEHTOB U
NPOAOSbHbIX CUI

Obwue nonoxeHusi

8.1.1 PacyeT no NnpoYHOCTY ene300EeTOHHbIX 3IEMEHTOB MNPV AENCTBUN U3MMOaOLLMX MOMEHTOB U
NPOAONbHBIX CUI (BHELLEHTPEHHOE CxXaThe U pacTshkeHne) creayeT NpoM3BOAUTL A CEYEHWI,
HopMaribHbIX K X NPOAOSbHOM OCK.

PacyeT no npo4HOCTM HOpMarbHbIX CEYEHUI ene306eTOHHbIX 3NIEMEHTOB CrieyeT NPOM3BOAUTL Ha
OCHOBE HenvHeHon gecopMaLumoHHon mogenm cornacHo 8.1.20-8.1.30.

D,OI'IyCKaeTCﬂ npon3BOaUTbL pPacyeT Ha OCHOBE NpeferbHbIX yCMJ'IVII;II

Xene3obeTOHHbIX 3NIEMEHTOB NPSIMOYroNbHOrO, TABPOBOTO U [4BYTaBPOBOrO CEYEHWIA C apMaTypoi,
pacnosoxeHHoM y NepneHAVKYsiPHbIX MOCKOCTU U3rnba rpaHen anemeHTa, Npu AencTBAN ycunuii B
NNOCKOCTN CUMMETPUN HOPMArbHbLIX CEYeHUIA cornacHo 8.1.4-8.1.16;

BHELIEHTPEHHO CXaTbIX 3IEMEHTOB KPYITIOro U KOMbLEBOTO MOMNepeYHbIX CEYEHUI - MO yKazaHWsSM
npunoxenus I

8.1.2 Npu pacyeTe BHELIEHTPEHHO CXaTbIX 3MIEMEHTOB CrieflyeT YUnUTbIBaTb BnMsiH1E npornba Ha ux
HeCyLLyto CNOCOBHOCTb, Kak NpaBurio, NyTem pacyeta KOHCTPYKLUIA No AedopMUMpoBaHHOM cxeme.

ﬂOﬂyCKaeTCﬂ npon3Bo4unTb pacyeTt KOHCprKLl,VII;I no He,qubOle/lpOBaHHOVI cXewme, y4ntbiBada npu
;
LY
mMokocTun 1 14 BnusiHne nporM6a 3ieMeHTa Ha ero NPoYHOCTb NyTeM YMHOXeHUA Ha4anbHOoro

2 o
akcueHTpucuTeTa =1 Ha koadbdmLmeHT ", onpeaensiemblii cornacHo ykasaHusm 8.1.15.

8.1.3 [Ains xene306eTOHHbIX 31IEMEHTOB, Y KOTOPbIX NPeaensHOe yCume no NPOYHOCTU OKasbiBaeTCs
MeHbLLe NpeaernbHOro ycunus no obpasosanHuio TpelwyH (nn.8.2.8-8.2.14.), nnowaab ceveHns
NpoaosbHON PacTAHYTOW apMaTypbl AOIPKHA ObITb YBEnM4eHa no cpaBHeHMIo ¢ TpebyeMoii n3 pacyeta
o NPOYHOCTU He MeHee YeM Ha 15%, unm onpeaerneHa U3 pacyeTa no NPOYHOCTU Ha AenCTBUe
npeaenbHOro yeunusi no o6pa3oBaHmio TPELLMH.

Pacyem 1o npo4HOCMUuU HOpMaribHbIX Ce4eHuUll Mo npederbHbIM yCuusam
8.1.4 MNpepenbHble ycunus B CeYeHUN, HOpManbHOM K NPOAOIbHOM OCU areMeHTa, crieqyeT
OnpeaensTb UCXOAA U3 CreayoLLmMX MPeAnoChINoK:

conpoTtueneHue 6eToHa PacTAXEHUIO NPUHNMAIOT PaBHbLIM HYIHO;

A
conpoTtuernieHne 6eToHa cxaTuio npencrtaBnAeTca HanpsaXxeHnAMU, paBHbIMU 20 paBHOMEpPHO
pacnpeneneHHbIMu no cxaToi 3oHe 6eTOoHa;

nedopmaumm (HanpskeHWs) B apMaType OnpeaernsitoT B 3aBUCMMOCTH OT BbICOTbI CXKaToM 30Hb!
0eToHa;
pacTsrvBaoLLme HanpspkeHUs B apmaType NpyHUMAaloT He Goriee pacyeTHOro CONpOTUBIEHNS

£
pacTsKeHuo “5

£
CXXMMalOLLME HanpsPKEHVst B apmaType NpYHUMAIoT He Goree pacyeTHOro CONPOTMBIIEHNS CKATUIO = 5¢

8.1.5 PacyeT no npo4HOCTW HOpPMarbHbIX CEYEHWI CrieayeT NMPOM3BOAUTL B 3aBUCUMOCTU OT

X
g= 2
COOTHOLLEHUA Mexay 3Ha4YeHem OTHOCUTESbHOW BbICOThI CXaTOW 30HbI GeToHa }gﬂ , onpeaendemMbim
13 COOTBETCTBYHOLLMX yCJ'IOBVIIZ paBHOBECUA, N 3HA4YEeHUEM FpaHI/I‘-IHOVI OTHOCUTESbHOW BbICOTbI CXaTOW

30HbI ER , MPU KOTOPOM npeaenbHOe COCTOAHNE 3NieMeHTa HacTynaeT OAHOBPEMEHHO C AOCTMXEeHUEM B

- £
pacTsiHyTOV apMaType HanpsPKEHWs!, PaBHOTO PAaCHETHOMY COMPOTUBIIEHUIO =5 .

8.1.6 3HaueHve fp onpegenstoT no dopmyrne



p 0,8
ER =k_=—5
0 1+ s8l
b2 (8.1)

£ <
e “ - oTHoCUTENbHAs AedopMaLIs PACTSHYTOM apMaTyphl NPU HANPSHKEHUSIX, PABHBIX ~*5

Esel T

|

5 (8.2)
p2 By
- OTHOCUTESbHAA AedopMaLms CxXaToro 6ETOHa NPU HaNPSHKEHUSAX, PaBHbIX ¥, NpuHUMaemas B

COOTBETCTBUM C yKasaHuamm 6.1.20.

[ns Tskenoro 6eToHa knaccos B70-B100 u ana MenkosepHucToro 6eToHa B ymMcnmrene opmyrb
(8.1) BMecTO 0,8 cnegyet npuHumarts 0,7.

8.1.7 Mpu pacyeTe BHELEHTPEHHO CXaTbIX Xere306€TOHHbIX 3NIEMEHTOB B Ha4arlbHOM
~ a2 ~ ~
3KCLEHTPUCUTETE MPUIIOKEHNS MPOAONLHONA CHrlbl © ! crieayeT yuMTbIBaTb CryHaiiHbIi 3KCLLEHTPUCHTET

fa, NpUHUMaeMbI He MeHee:
1/600 AnVHbLI 3NEMEHTa NN PacCTOSTHUS MEXAY ero CeYeHUsIMU, 3aKpenSIEHHbIMU OT CMELLEHWS;

1/30 BbICOTbI CEYEHUS;

10 MMm.

[1nsi aremMeHToB CTaTUYECKN HEOMPEAESMMbIX KOHCTPYKLIMIA 3HAYEHNEe SKCLEHTpUCHTETA NMPOAOITBHOM
&
CWIbl OTHOCUTENBHO LIEHTPA TSKECTU NPUBEAEHHOTO CeveHns =0 MPUHIMAIOT PaBHBIM 3HAYEHNIO

a
JKCLEeHTpucuTeTa, Nomny4eHHoro n3 CTaTu4yeckoro pacyeTa, Ho He MeHee 2.

- a2
[N 9NeMEeHTOB CTaTUYECKM OMPEAeMMbIX KOHCTPYKLIMIA SKCLLEHTPUCHTET Y MPUHAMAIOT PaBHbLIM
CYMMe 9KCLIEHTPUCUTETOB 13 CTATUYECKOrO pacyeTa KOHCTPYKLMIA 1 CyqaiHoro.

Pacyem u3aubaembix 31eMeHmos
8.1.8 PacyeT no NpoYHOCTM ceveHunin n3rnbaemMblx 31IEMEHTOB NPOM3BOASAT U3 YCIOBUSA

M <My 83)

me M. N3rMbatoLLmMii MOMEHT OT BHELLHeW Harpysku:

M, o o .
ulf - npenenbHbI M3rMBaIOLLMI MOMEHT, KOTOPbI MOXET BbITb BOCTIPUHST CEYEHNEM 3rieMeHTa.

8.1.9 HaveHne Mo Ans n3rmbaembix 31EMEHTOB NPSMOYOSbHOMO ceveHuns (pucyHok 8.1) npu

g= 2 <rg
#p onpeaenstoT no dopmyne

My =Rb'b'x'(kﬂ_0:5x)+gsc'ﬂg'(kﬂ_aj’ (8.4)
MP1 3TOM BLICOTY CXATOM 30HbI % OMpEeAEensioT no dopmyre

X=R5'As “ Ry 4
Byobo (8.5)

PucyHok 8.1 - Cxema ycunui v anopa HanpspkeHUin B ce4eHMU, HOpManbHOM K
npoAonsLHOWU ocu n3rn6aemoro xene3o6eTOHHOro 3rIeMeHTa, Npu ero pacyeTe no
NPOYHOCTH
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- R”
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el R, A, A, =
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V
A
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PucyHok 8.1 - Cxema ycunuii n antopa HanpsbkeHUi B CEe4EeHUM, HOPMarbHOM K MPOAOSbHOM OCY
n3rnbaemoro ene3obeToHHOro 3r1eMeHTa, Npuy ero pacyeTe No NPOYHOCTH

M, o
8.1.10 3HaueHue ““H ans usrMbaeMbix aNEeMEHTOB, MMEOLLMX MOSIKy B CXaTol 30He (TaBpoBble U

X
E=— <k
[BYTaBPOBbIE CEYEHUST), NPU onpefensitoT B 3aBUCUMOCTY OT MOMOXEHUSI FPaHNLIbI CXaTowm
30HbI:

a) ecnv rpaHuLa NpoxoauT B norke (pucyHok 8.2, a), T.e. cobrniojaeTcs ycrosve

Ry Ay SRy by + Ry Al (©56)

Moy . b}
3HayeHve ~ Ui onpegensioT no 8.1.9 kak ANs NPSIMOYTONIbHOMO CEYEHNS LLMPUHOW

6) ecrm rpaHvua npoxoauTt B pebpe (pucyHok 8.2, 6), T.e. ycroswe (8.6) He cobriogaeTcsi, 3HaYeHve

My onpefensiioT no dopmyre

Myy =Ry b x (g —0,52) + Ry (b —8) iy (g —0,5 k7 )+ Ry 4 (g —a'J,(8_7)

npy 3TOM BbICOTY CXaToW 30HbI 6eToHa ¥ onpeenstoT no dopmyne

R4 Ry A - Ry(by -B) kG
Rb'b

X

(8.8)

PucyHok 8.2 - lonoxeHue rpaHuLbl C)KaToOW 30HbI B C€4E€HUMU u3rnéaemoro
Kene3o6eTOHHOro afieMeHTa

“ A/ 7 . A
h_’-
1

_

A
1
7

lrr

by

Iy

[ ey | ———
b b
PuicyHok 8.2 - MoroxeHve rpaHuLibl CXXaTo 30HbI B CEHEHUN U3MBAEMOro xene306eTOHHOTO dNeMeHTa

Y
8.1.11 3Hauenue “f , BBOOUMOE B PacyeT, MPMHMMAIOT U3 YCIIOBMS, YTO LLUMPVHA CBECa MOMKn B



KaXkayto CTOpOHY oT pebpa aorkHa 6biTb He 6ornee 1/6 nponeta anemeHTa u He Gonee:

by 201k
a) Npu HaNM4KUKM NonepeyHbIX pedep nrm npu

NpoAoIbHBIMU pebpamu;

- 1/2 paccTosiHUA B CBETY Mexay

6) npu oTCYTCTBUM NonepeYHbIX pebep (Mm NpK pacCTOAHUAX MeXAY HAMM BOMbLLMX, YeM

B <0 k-6
PaCcCTOSIHUA MEXy NPOLONbHLIMM peBpamu) 1 S

B) NPU KOHCOJbHbIX CBECax NoJiKK:

npu By 201k 6kf;

npu 0,05k £ hy < 0,1}3““3}7;

By <005k

npu - CBECbl HE Y4YUTbIBAIOT.

8.1.12 MNpw pacyeTe Mo NPOYHOCTU U3rMHBaeMbIX ANIEMEHTOB pekoMeHayeTCs cobnoaaTh ycrosve
x L ER 'kD

B cnyyae, kora no KOHCTPYKTUMBHBIM COOBPaXeHVsIM UM U3 pacyeTa no NpefenbHbIM COCTOSIHUASIM
BTOPO IPYnMbl NAOLLaAb PacTAHYTOM apMaTypbl NpUHsITa GoribLueil, Yem 3To TpebyeTcs Ans

xLEphyg " i My
, A0NyCKaeTca npeaesbHbin VI3FVI6aIOLLI,I/IVI MOMEHT i onpenenaTtb

x=Ep'hg

cobntogeHus ycnosusa

no cpopmynam (8.4) nnm (8.7), NoACTaBNsAs B HUX 3HAYEHUSI BbICOTbI CXAaTOW 30HbI

R,-A=R, A

M,
8.1.13 MNpy CUMMETPUYHOM apMMPOBaHUK, Koraa 3, 3HaueHne ¥ onpepensioT no

dopmyne

My =R A;(hg —a’) . (8.9)

¢

:
Ecnun BbluncneHHas 6e3 yyeta cxatol apmaTypbl (AS 0) BbICOTa CXAaTOW 30HbI * <éa' opmyny
X

.
(8.9) noacTaBnAOT BMECTO ¢ 3HaueHue 2 .

Pacyem eHeueHMpPEHHO CXXambiX 311eMeHMo8

8.1.14 PacyeT no NpoYHOCTN NPSIMOYrOfbHbIX CEYEHUA BHELLEHTPEHHO CXaTblX 3NIEMEHTOB
Npov3BOAAT U3 YCIoBMS

Ne< Ry b x(hy -058) + Ry A (hg —a’) (8.10)

rae N npoaorbHasa cuna ot BHELLHEWN Harpysku;

£ - PacCTOSIHUE OT TOHKM MPUTOKEHIS NPOAOMLHON curbl &Y [0 LieHTpa TsxecTn cedeHus
pacTsiHyTOW N HaUMEHEE CxKaToii (MPY MOMHOCTHIO CXAaTOM CEYEHUM ATIEMEHTA) apMaTypbl, paBHOE

e=eg

2 (8.11)

3neck 7 - KOIPIMLNEHT, YUUTLIBAIOLLIAN BNUSIHUE NPOAONLHOMO U3rba (Mpornba) aremMeHTa Ha ero
HecyLLyto CNocoBGHOCTL 1 onpeaensembiii cornacHo 8.1.15.

f0 _no 8.1.7.

BbicoTy cxaTon 30Hbl ¥ onpeaenstoT:

X

E=_—<Ep
a) npu Ay (pycyHok 8.3) no dropmyrne

=N+R5'A5_Rsc"4;
Ry b

X

, (8.12)

E=2 >y
6) npu i no dopmyne



N+ R4y TRy A
x= ki
Ry b+ 2R, A
hp(l-£g) . (8.13)

PucyHok 8.3 - Cxema ycunui u antopa Hanpsi>keHMn B C€4eHUU, HOPManbHOM K
NPoOAOIIbLHOW OCU BHELIEHTPEHHO CXKaToro Xene3o6eTOHHOro aneMeHTa, Npu pacyeTte ero
Mo NPOYHOCTU

N

Ry

' =« ]|
| ==

Z

-

= L AV
v

Ay

b

PucyHok 8.3 - Cxema ycunmin u antopa HanpsikeHuii B Ce4eHUn, HopMasibHOM K NPOAObHOM ocn
BHELIEHTPEHHO CXaToro xene3o6eTOHHOro anemMeHTa, NPy pac4eTe ero rno NPOYHOCTM

8.1.15 3HaueHme koadxbuLMeHTa ! Mpu pacyeTe KOHCTPYKLIMIA N0 HeedhopMUPOBAHHOI CXeme
onpeaensioT no dopmyne

Ney (8.14)

rme N npoaorbHasa cuna ot BHELLHEWN Harpysku;

N
- yCroOBHas KpUTUYECKas cuna, onpeaernsemas no gopmyre

b (8.15)

3peck £ - KeCTKOCTb Xene306ETOHHOrO dMeMeHTa B NpeaerbHOi N0 MPOYHOCTY CTaAuN,
onpenensieMasi CormacHo yka3aHusiM pacyeTa rno gedopMaumsm;

I
0. pacuyeTHas AnvHa anemeHTa, onpeaernsemas cornacHo 8.1.17.

[JonyckaeTcs sHaderne &' onpenensTs no dopmyrie

D=k Byl +k, By,

rae Eb, Es - MOAyNun ynpyrocTtu 6eToHa n apmMaTypbl COOTBETCTBEHHO,

I, Is. MOMEHTbI MHEPLIMM NroLLaei cevyeHus 6eToHa 1 BCceil NPoAonbHOM apMaTypbl
COOTBETCTBEHHO OTHOCUTESNBHO OCH, MPOXOASLLEN Yepesd LIeHTP TSKECTM NMONepeyHoro CeveHms
3/1EMEHTA;

015
L =
21(03+3,).
ks =0,7;
op =1+ il
P1 _ KOatIMLIMEHT, YUUTHIBAIOLLMI BIVSIHUE [MTENbHOCTM [ECTBIS HarpysKku 1, Ho He

Gonee 2.



A
3gecb ! , 7l - MOMEHTbI OTHOCUTENBHO LieHTpa Hanboree PacTAHYTOrO UMM HaMEHee CXaToro
(NpV LLenvKoM CXaTOM CEYEHUN) CTEPHSI COOTBETCTBEHHO OT AEWCTBUS MOIHON Harpy3ku U OT AeCTBUS

NOCTOAHHBIX U ANUTESNbHbIX HArpy3oK;

]
5 } -0
¢ - OTHOCUTENbHOE 3HAYEHWE SKCLIEHTPYUCUTETA NPOJOMBbHON CUMbl # |, MPUHUMAEMOe He MeHee
0,15 n He Gornee 1,5.

[lonycKaeTca yMeHbLLIATL 3HaYEHMe Kot LIMeHTa 7 ¢ y4eTOM pacnpeneneHns 3rmbaroLmx
MOMEHTOB MO AJIMHE 3NIEMEHTa, XapakTepa ero AedopMUpoBaHUs U BNMSIHUSA NMPOrMGOB Ha 3HauYeHue
13rvbaroLLero MOMeHTa B pacYETHOM CeYeHUM NMyTEM pacyeTa KOHCTPYKLMM KaK YMpYron CUCTEMBI.

8.1.16 PacyeT no NpoYHOCTU NPSAMOYrOfbHbIX CEYEHUIA BHELLEHTPEHHO CXaTbIX 3NIEMEHTOB C
apMaTypoM, pacnonoXeHHOW y NPOTUBOMONOXHbBIX B NIIOCKOCTU U3rMba CTOPOH CeYeHust, Npu

] i
g 2 — a <
AKCLEeHTpUCUTETE NPOAOIILHOM CUIbI 30 nrmmbkoctn % 20 [l0nycKaeTCs NPon3BoAUTb U3 YCIIOBU
q

N Ny (8.16)

M, o
rme ulf npeferibHoe 3HaveHne NpoAoNbHOM CUSbl, KOTOPYHO MOXET BOCMNPUHATL 3JIEMEHT,
onpegenaemMoe no cbopmyne

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

3neck 4 - nrolwaab GETOHHOTO CEeUEHMS;

A . .
510 _ nnowaab BCel NpooNbHOM apMaTyphl B CEYEHNN 3MEMEHTa;

¥ - koathpMLIMEHT, MPUHAMAEMbIF NPY AMTENLHOM JENCTBUN HArpy3ku no Tabmuue 8.1 B
33BUCUMOCTY OT IMBKOCTM SMEMEHTA; NP KPAaTKOBPEMEHHOM [1eNCTBIN Harpy3ku 3HadeHns ¥
onpefenstoT Nno NMHERHOMY 3aKOHY, NPUHUMAast

i _ h _

P=09npn # 10u¥~085npn # 20.

Tabrmua 8.1
Knacc 6eToHa ? npn ik , pasHoMm
6 10 15 20
B20-B55 0,92 0,9 0,83 0,7
B60 0,91 0,89 0,80 0,65
B80 0,90 0,88 0,79 0,64

8.1.17 PacyeTHyto AnvHy o BHELIEHTPEHHO CXaTOoro aNieMeHTa ONpeaensioT kak Ans 3NeMeHTOB
pPaMHOW KOHCTPYKLIMM C y4ETOM €€ AedhOpMUPOBAHHOTO COCTOSIHUS MPY Hamboree HEBLIFOLAHOM AJs
[aHHOrO 3MeMeHTa PacnoNioXeHWUW Harpy3ku, NpUHUMAasi BO BHUMaHWe Heynpyre gedopmaiim
mMaTepuarios v Hanmume TPeLLMH.

[onyckaeTcst pac4eTHYI0 AMHY o 3MEMEHTOB MOCTOSIHHOO MOMEPEUHONO CeveHMst No AmHe ¢ npu
0e’iCTBUM NPOAOIbHON CUIbl MPUHMMATb PaBHOM:

a) AnA 3NeMeHTOB C LWapHUPHbIM onnpaHnemM Ha ABYX KOHUax - 1,0.{‘;



6) ANst 3NIEMEHTOB C XXeCTKOW 3a[esIKoi (MCKIoYatoLLeli TOBOPOT OMOPHOIo
CceyeHust) Ha OAHOM KOHLLe U He3aKpenneHHbIM APYrMM KOHLIOM (KOHCOSb)
- 2,03 :

B) 19 9NIEMEHTOB C LUAPHUPHBIM HECMELLIAEMbIM ONMPaHMEM Ha OAHOM KOHLe, @ Ha APYrOM KOHLe

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

€ nogaTnMBON (fonycKatoLLelt orpaHUYeHHbI MOBOPOT) 3aAenkomn -0,9¢:

r) ANst SNIEMEHTOB C NOAATIMBLIM LLAPHUPHBIM ONMPaHNEM (SONyCcKatoLLeM orpaHuyeHHoe
CMelLLieHVe oMnopbl) HAa OAHOM KOHLE, @ Ha APYroM KOHLLE:

C xecTkou (6e3 nosBopoTa) 3aaenkomn -1,5¢;

C NoAaTIMBOM (C OrpaHNYEeHHbIM NOBOPOTOM) 3a€MKon -2,0f:

[) ONs 3NIEMEHTOB C HECMeELLaeMbIMU 3a4eNkamn Ha ABYX KOHLaXx:

»ecTkumm (6e3 nosopoTa) - 0,53;

noaaTMBbIMM (C OrpaHUYeHHbIM NOBOPOTOM) N 0,83;

e) ANA 3NIeMEeHTOB C OrpaHU4eHHO cMeLllaeMbiMn 3aieNnkaMn Ha [ BYX KOHL ax:

»ecTkumm (6e3 nosopoTa) - 0,83;

noaaTnMBbIMM (C OrpaHUYEeHHbIM NOBOPOTOM) -1,2¢,

Pacuem UeHmparsbHO pacmsAHymbIxX 3/1eMeHmos

8.1.18 PacueT no NpovHOCTH CeYeHUI LieHTparnbHO PacTsIHYThIX 3NIEMEHTOB criedyeT NpousBoAUTb U3
ycroBusi

V< Ny (8.18)
me w - NpoAoSibHasA pacTtAarearowasa cunia OT BHELUHUX Harpys3ok;

I o
ulf - npegenbHOE 3Ha4YeHMe MPOAOIBHON CUITbl, KOTOPOE MOXET GbITb BOCMIPUHATO 3/IEMEHTOM.

&,
3HadeHne cunbl B onpepensaioT no opmyne

Ny =R A
wif 5 3, fof , (8. 1 9)
A o o
me “5 - nnowaab ceveHns Bcel NpoaonbHO apMaTypsl.
Pacyem eHeueHmMpeHHO pacmsHymbIX 3[1eMEHMo8

8.1.19 PacyeT no NnpovHOCTH NPSIMOYrOSbHbIX CEYEHWIN BHELLEHTPEHHO PacTSHYTbIX 3NEMEHTOB
crnepyeT NPoOM3BOAWTL B 3aBUCMMOCTM OT MOSIOXKEHWUS NPOAOINbHOM CUTbI N,

a) ecrm npoAorbHas cuna 1y npunoxeHa Mexay paBHOAENCTBYIOLWIMM YCUIMIA B apmaType Sy s
(pucyHok 8.4, a) - 3 ycriosumn



Nee <My, (8.20)
Nee' S My (8.21)

.
me Ve e . YCWINUs OT BHELLHWX Harpy3oK;

A

M, ult npeferibHble YCUnus, KoTopble MOXeT BOCMPUHATL CevYeHune.

ulf 1y

M,

;
Yeunma “ulf py ¥

uf onpepensioT no opmynam
MHH = R.S ' A; (kﬂ - aj ; (822)

My =R Ay —al). (8.23)

6) €Cnn nNpoAonbHasa cuna N npunoXxeHa 3a npeaenamMmm pacCcToaHUA Mexay paBHO,D,eVICTByIOLLu/IMVI

ycunuii B apmaTtype Sps (pucyHok 8.4, 6) - 3 ycrious (8.20), onpeaensist npeaenbHbI MOMEHT My
no dopmyne

My =Ry bz (g —052) + Ry, A; 0y —a) (8.24)

NP1 9TOM BbICOTY CXaTOM 30HbI % onpenenstoT no dopmyne

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

Ry b (8.25)

PucyHok 8.4 - Cxema ycunui v anopa HanpspkeHUin B ce4eHMn, HOpManbHOM K
NpPoAONbLHOW OCU BHELIEHTPEHHO PacTsIHYTOro Xerne3o6eTOHHOro aneMeHTa, Npu
pacyeTe ero no NPOYHOCTU NPU NPUNOXKEHUN NPOAOILHO CUTbI
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a - Mexay paBHOAEVCTBYIOLLMMM YCUIUIA B apmaType S f;
6 - 3a NpeenaMm paccTosHUIN MeXay PaBHOAENCTBYIOLLYMMU YCUIMIA B apMmaType Sy s

PucyHok 8.4 - Cxema ycunvin 1 antopa HanpsikeHuii B Ce4eHUn, HopMasibHOM K NPOAObHOM ocu
BHELIEHTPEHHO PacTSIHYTOrO ene3o6eTOHHOro 3MeMeHTa, Npy pacyeTe ero No NPOYHOCTU MpU

npunoXxeHun I'IpOﬂOJ'IbHOVI CUIbl N

Ecnn nonyyenHoe 13 pacyeta no gopmyne (8.25) sHadeHne x> Ex i , B chopmyny (8.24)

noacTaBnsioT * Ep-h ,rae 3 onpefensiioT CornacHo ykasaHusim 8.1.6.

Pacyem o npo4Hocmu HopMasibHbIX CE4eHUU Ha OCHo8e HeruHeliHol 0eghopmayuoHHoU mModenu

8.1.20 lNpwn pacyeTe No NPOYHOCTM yeunusa 1 Aedopmanum B CE4E€HUM, HOPMarnbHOM K NMPOAOSbHON
OCV 9rieMeHTa, OnpeaensoT Ha OCHOBE HENMVHENHOW AedopMaL MOHHON MOAENN, UCMOMb3YoLLEn
YpaBHEHUS1 PaBHOBECKS BHELLHWX CUIT U BHYTPEHHWX YCUMWN B CEYEHUM ANIEMEHTA, a Takxe CreayoLLmx
NOJIOXEHWIA:

pacnpeferieHne oTHoCUTErbHbIX AecdopmaLiii 6eToHa 1 apMaTypbl MO BbICOTE CeYEHUs anemMeHTa
NPUHAMAIOT NO NMMHENHOMY 3aKOHY (TMNOTe3a NIOCKMX CEYEHUN);

CBSI3b MEXY OCEBbIMW HAMPSHKEHUSIMU Y OTHOCUTENbHBIMM AedopMaumsaM 6eToHa U apMaTypel
NpUHMMaloT B BUAE AMarpaMm COCTOsIHUS (aedopMmnpoBaHnst) 6eToHa 1 apMaTyphl;

o Epi 2
COMpOoTMBrEeHne 6eToHa PacTSHYTON 30HbI AONYCKAETCS HE YUMTbIBATL, MPUHIUMAs npn “& =0

Op =
HanpsokeHua ¥ 0. B oTAenbHbIX Criydasx (Hanpumep, M3rmbaemble 1 BHELLEHTPEHHO CxaTble
GETOHHbIE KOHCTPYKLIMM, B KOTOPbIX HE AOMYCKaOT TPELLWHbI) pacyeT Mo NPOYHOCTY NPOU3BOAST C
y4eToM paboTbl pacTsiHyToro 6eToHa.

8.1.21 MNepexop, OT antopbl HaNPsHkeHU B 6eToHe K 0600 LLEHHBIM BHYTPEHHUM YCUNUAM ONpeaensioT
C NMOMOLLIO NPOLIEAYPbI YACTIEHHOTO UHTErPUPOBAHUSA HANPSXXEHWI N0 HOpManbHOMY ceveHunto. [ina
3TOro HopMaribHOEe CeYeHre YCIIOBHO pa3aensioT Ha Marble y4acTKU: NMPU KOCOM BHELLEHTPEHHOM CXaTum
(pacTspkeHWM) 1 KOCOM U3rnbe - MO BLICOTE U LUMPUHE CEYEHUS; NMPU BHELLEHTPEHHOM CXaTim
(pacTsxeHun) n nsrmbe B NMOCKOCTN OCU CUMMETPUMN MONEPEYHOTO CEYEHUS INIEMEHTA - TOMbKO No
BbICOTE CeveHus. HanpsixeHns B npeaenax MasblX yHacTKOB NPUHUMAIOT paBHOMEPHO
pacnpefeneHHbIM1 (YCpeaHEHHbIMM).

8.1.22 INpwn pacyeTe 3NEMEHTOB C NCMOMNb30BaHNEM AehOpPMaLOHHON MOAENM MPUHUMAIOT:

3HaYEeHVA CXMMAtOLLIEN NPOAOIIbLHOM CUIbI, @ TaKXKe CXXMMAaIOLLMX HanpshrkeHun 1 aedopman i
yKopo4eHust 6eToHa 1 apmMaTypbl CO 3HaKOM "MUHYC";

3HaYeHVs pacTArMBaroLLEen NPOAOIbHOM CUIbl, @ TaKXe pacTArMBaloOLLMX HanpsbkeHu 1 gedopman i
yANMHEHNs1 GETOHa M apMaTypbl CO 3Hakom "nroc”.

3Haku KoopAuHAT LLEHTPOB TAXECTU apMaTypHbIX CTep)KHeVI 1 BblAENEeHHbIX y4aCcTKOB OeToHa, a
TaKXe TOYKU NpUnoXxeHna ﬂpO,ClOﬂbHOVI CuUnbl NPUHMMAKOT B COOTBETCTBUN C Ha3Ha4YeHHOWM cncTemon

KoopauHat ACY B oblem cryyae Havaro KoopAmMHaT 3Toi cuctembl (Touka 0 Ha pucyHke 8.5)
pacronaratoT B MPOU3BONbHOM MECTE B Npeaerax NnonepeyHoro CeHeHusl anemMeHTa.

PucyHok 8.5 - PacueTHasi cxema HOpMarnbHOro ceYeHus XKene3o6eToOHHOro afemMeHTa



PucyHok 8.5 - PacueTHasi cxema HopMaribHOro CeYeHus xene3obeToHHOro afieMeHTa

8.1.23 MNpu pacyeTe HopMarbHbIX CEYEHWI MO NMPOYHOCTY B 06LLEM criydae (CM. pUcyHok 8.5)
MCMOMNb3YHOT:

YpaBHEHUA paBHOBECUA BHELLHUX CUIMT U BHYTPEHHUX ycmnvu7| B HOpMalribHOM Ce4YeHUn anemMeHTa:

Mx = Zobi 'Abz' ' an’ +Z_O.§j 'A.y' ' Zsy’
! J : (8.26)

M}, =Z.Ob!- * Ay IZEJ}IJ' +Z.O‘§j Aé} IZS}'_}'
i i : 8.27)

N=Sopy by +Toy Ay
i J : (8.28)

ypaBHeHUs1, onpeaernsiowme pacnpegerneHe Aedopmaii no Ce4eHno anemeHTa

1 1
i T ED +r_'zbn' +r_'zbyi

x ] ; (8.29)

£, =5 +i'zszj +%-Z
M

I

P
x .

; (8.30)
3aBMCUMOCTH, CBA3bIBAKOLLME HANPSAXEHUA U OTHOCUTESbHbIE /:lecbopmaumm 6eToHa u apmaTtypbl

Oy =By vy Ehi (8.31)

Oy =Eg vy £y (8.32)

B ypaBHeHusix (8.26) - (8.32):

M, M o
¥, 7°¥ - n3rvbatoLyie MOMEHTbI OT BHELLHEN Harpy3ky OTHOCUTENBHO BbIGPaHHbIX 1
pacronaraemMblx B Npeaerax nonepeyHoro ceveHust aneMeHTa KOopAnHaTHbLIX OCeN (COOTBETCTBEHHO

,EIGVICTByK)LLMX B NNIOCKOCTAX X0Z n oz nnn napannenbHo I/IM), onpeaensaemMble No qupmynaM:

My =My + Noey, (8.33)

My =My +Ne,. (834

M, M .
34ecb xd s Mo n3rmbaroLyie MOMeHTbI B COOTBETCTBYHOLMX MITOCKOCTAX OT BHELLUHEWN HArpy3Ku,

onpefensieMble U3 CTaTUYECKOro pacyeTa KOHCTPYKLINK;

N npoaonbHaa cuna ot BHELLHEN HarpysKku;



g2, € -
LIS PacCTOAHUA OT TOYKU NPUNOXKEHUA NPOOO0SIbHOU CUTbI ¥ A0 COOTBETCTBYHOLLMX Bbl6paHHbIX

ocen;

F. P dg. .
A ,“bat B Y8 nnouane, KOOpAMHATbI LIEHTpa TSKeCTH ¥ -ro yyacTka 6eToHa 1 HanpshkeHve
Ha YPOBHE €10 LIEHTPA TSXKECTU;
Ay Zog Loy Oy J
, s , - nrowanb, KOOpAWHATHLI LLEHTPa TSXKECTM = -0 CTEPXHS apMaTyphbl 1
HanpskeHue B HEM;

g -
0 _ oTHOCUTENBLHAs ,ueq)opmauvm BOJIOKHa, pacnosioXXeHHOro Ha nepecevyeHun Bbl6paHHbIX ocen (B

Touke 0);

1

Py

1
F o
, ¥ - KpVBM3HA NPOJONLHOM OCU B PACCMAaTPVBAEMOM MOMNEPEYHOM CEYEHUN STIEMEHTA B
M

NMNOCKOCTSAX AENCTBUS M3rMbatoLLmX MOMEHTOB My nr
Eb A .
- HayarbHbIA MOAYNb YNpyrocTn 6eToHa;

B i

# - moaynb ynpyrocTy < -ro cTepxHa apmaTyphbi;
oy .

b - koadpdmLMeHT ynpyrocTu 6eToHa ! -ro yyacTka;
o i

# - koadhMLMEHT ynpyrocTu ~ -ro cTepxHs apmaTyphbl.

i ¥
KoaddmumeHTsl “ ¥ 1 “F npuHMMaloT No cooTBETCTBYIOLWMM AMarpamMmamM cocTosHUA 6eToHa 1
apmaTypsbl, ykadaHHbIM B 6.1.19, 6.2.13.

oy N .
3HaueHusi koadpprumeHTos ~ ¥ 1 © ¥ onpenensitor kak COOTHOLLEHUE 3HAYEHNIT HAMPSHKEHUIA 1
nedopMaunii 4ns paccmMaTpuBaeMblX TOYEK COOTBETCTBYIOLLMX AMarpamMmm CocTosHUS 6eToHa 1

apMaTypbl, NPUHATBLIX B pacyeTe, AerieHHoe Ha MoAyrb ynpyrocTu 6eToHa Ep 1 apmatypbl £ (npu
OBYXIMHEWHOW Anarpamme CocTosiHWSE 6eToHa - Ha NpuBeAEHHbIN Mogyrnb Aedopmanm cxatoro 6eToHa

Eyred ). Mpn 3TOM NCMOMNb3YIOT 3aBUCMMOCTM "HanpsbkeHue - gedopmaums” (6.5)-(6.9), (6.14) n (6.15) Ha
paccmaTpuBaeMblX ydacTkax AuarpaMm.

Yy = T by
: By ey
= (8.35)
g = Oéf
¥ 7
Ey'55 (8.36)

8.1.24 PacueT HopMaribHbIX CeYEHWI ene306eTOHHbIX 3NIEMEHTOB MO NPOYHOCTU NMPOU3BOAAT U3
YCIOBWIA:

|o3 e | € 20 : (8.37)

£ 5 max < Es ult , (8.38)

Eh roat
rme b, - OTHOCUTENbHaA ,qed)opmauvm Hanboree cxaToro BosfiokHa 6eToHa B HOpMarnbHOM cevYeHun
aremMeHTa OT AeNCTBUSI BHELLHEW Harpysku;

g
SMAX . oTHOCUTenNbHas Aedopmauus Haubornee pacTsHYTOro CTEPXHA apMaTypbl B HOpMaribHOM
CeYyeHVn arieMeHTa OT AeVCTBUSA BHELLHEN HarpysKku;

£ o
balt _ npenenbHoe sHaueHWe OTHOCUTENbHO AedopMaLMi GEToHa NPU CXATIM, MPUHIMAaeMoe

cornacHo ykasaHusim 8.1.30;

g "
s _ npefenbHoe aHaueHe OTHOCUTeNbHOI AedopMaLIv YANMHEHUS apMaTypbl, IPUHMMAaeMoe
cornacHo ykasaHuam 8.1.30.

8.1.25 [Insi »xene306€eTOHHbIX 3NIEMEHTOB, Ha KOTOpble AENCTBYIOT U3rnbatoLLme MOMEHTbI ABYX

HanpasneHuin n npoponbHas cuna (pucyHok 8.5), aedopmauium 6eToHa Fhmax apmatypsbl Fsmar g
HOpMarnbHOM CeYeHUM NPOU3BOSbHON hOpMbI OMpeaenstoT U3 peLLeHns cucTemMbl ypasHeHui (8.39) -
(8.41) c ucnonb3oBaHveM ypaBHeHuit (8.29) u (8.30)

1 1
M, =D11'r—+912'r—+913'50

¥ y ; (8.39)



1 1
My =D —+Dp —+Dp 5
» » : (8.40)

N=D13'L+D23 'i+D33'50
I

x 7y . (8.41)

YKecTKOCTHbIE XapakTepuUcTUKN D!'f' (&, 4. 1, 2, 3) B cucteme ypasHeHuii (8.39) - (8.41) onpeaensioT
no cpopmynam

2 2
Dll =Z_AEJJ' ' an’ ' Eb Far +Z_A.§j ' Zsy’ ’ qu T
i K .

; (8:42)
2 2

D22 = Z-‘qbz 'Zbyi 'Eb e +ZA.§;' 'Zs_yj 'qu ' I‘".y'

: j ; (8.43)
D12 =Z_AEJJ' ' be:' 'Zbyi ' EEJ Byt Z‘qu ' Zs:_tj ' Zsyj ' qu’ ' I‘".y'

i J ; (8.44)
Dz = Z_Abz' g Ey vyt Z_Asj 'ng ’ E.y' s

! J ; (8.45)
Doz = Z_Abz' ' Zb_y:' By vy +Z_A.§j ' Zs_y ' E.jj s

! g ; (8.46)
Da3 = Z_Abi By oyt Z_Asj ' E.sj s

i J . (8.47)

O603Ha4eHus B chopmynax - cm. 8.1.23.

8.1.26 [Ins »ene306eTOHHbIX 3NIEMEHTOB, Ha KOTOPblE AENCTBYIOT TOMbKO U3rnbatoLLme MOMEHTbI

OBYX HanpaBneHun M, " M»“ (kocoi n3rnb6), B ypaBHeHu (8.41) npuHumatoT N =,

8.1.27 Ona BHELEHTPEHHO CXaTblX B MNJIOCKOCTU CUMMETPUN NnonepevyHoro ceveHns *ene3obeToHHbIX

. M. = = = =
3NIEMEHTOB 1 PaCMONIOKEHUN OCK < B 3TOM NIIOCKOCTY NpuHUMatoT ~F O u Dp=Dp=0n=(p
3TOM Clyyae ypaBHeH!sl pPaBHOBECUS UMEIOT BUA:

1
My =Dy —+D3 5
x ; (8.48)

1
N=Dyzr—+Ds3 5
x . (8.49)

8.1.28 [ins usrnbaembix B NIOCKOCTM CUMMETPUMN NOMNEPEYHOIO CEYEHUS XKENE300ETOHHbIX 3NIEMEHTOB

. -y M, - =Dy =Dy =
1 pacrionoxeHus ocu < B aTol nrockocTv npuumatot & =0, ““» T 0, Dz 2 23 0. B aTom
Cryyae ypaBHeHusi paBHOBECUS UMEIOT B

1
M, =Dy —+Di5 5
x : (8.50)

1
0=Dyz —+Ds g
x ) (8.51)

8.1.29 PacueT no npo4HOCTH HOpMasibHbIX CEYEHWI BHELLEHTPEHHO CXaTbIX GETOHHbIX 31IEMEHTOB
Npy pacnonoXeHnn NPOAOIIbHON CXMMAtOLLEN CUIbl B Npegenax nonepevyHoro Ce4eHvst anemMeHTa
npousBoasiT U3 ycrosus (8.37) cornacHo ykasaHusim 8.1.24-8.1.28, npuHumas B coopmynax 8.1.25 ans

Dy A=
onpegenenus ¥ nnowaab apmatypbl ¥ 0.

[ns n3rnbaembix U BHELLEHTPEHHO CXaTbIX GETOHHbIX 3MIEMEHTOB, B KOTOPbIX He [4OMyCKalTCs
TPELWHbI, pacyeT NPOU3BOAST C yYETOM PaboTbl PacTsHYTOro 6eToHa B MONEPEYHOM CEYEHUMN ATIEMEHTA
13 ycroswsi

Ebf, rnax <

Sbi,uii , (8.52)



£
e “HIEX | oTHocUTenbHas AedopMaLvs Haubonee pacTsHYTOrO BONIOKHa GETOHA B HOPMAILHOM
CeyveHnn anemeHTa OT AefiCTBUA BHELLUHEN Harpy3ku, onpegensemas cornacHo 8.1.25-8.1.28;

g o
Bl _ npenensHoe 3HauYeHMe OTHOCUTENLHOI AedopMaLmi 6EToHa NPY PaCTSHKEHNM, NPUHAMAaEMOoe
cornacHo ykasaHusim 8.1.30.

< £ £
8.1.30 MpeAenbHbIe 3HaYEHWs! OTHOCUTENbHBLIX AedopMaLinii GeTona = b (@b it ) NpYHUMAIOT Npu
[ABY3Ha4HoN antope AedopmMaLuii (cxaTne n pacTskeHue) B NonepeyHoM ceveHun 6eToHa anemeHTa

(M3TVB, BHELIEHTPEHHOE CKATUE UMM PACTSIKEHUE C BOMbLUIMMI SKCLIEHTPUCUTETaMM) PaBHbIMU =22 (2512)

IMpy1 BHELIEHTPEHHOM CXaTUW U PaCTSXKEHUN STIEMEHTOB W pacnpeaerieH iy B MonepeyHoM ceveHum
GeToHa anemeHTa AedopMaLuii TONMbKO OAHOMO 3HaKa NpeferbHble 3HaUYEHNS! OTHOCUTENbHBIX

o £ £ o
necopmaLimit GeToHa AUl (5ot e ) ONpeaensioT B 3aBUCUMOCTM OT COOTHOLLIEHUS AiecpopMaLLnit GeToHa

g, 5 (=2l 2 faal) .
Ha NPOTMBOMNOSIOXHBIX FPaHSX CEYEHNs aneMeHTa 1 un no opmynam:

g
Epul = b2 ~(Ep2 S0l .
2 (8.53)

5
Tpiait = b2 " b2 ‘Sbm)'g—

2, (8.54)

me 540, w0 %82y T2 | nechopMaLOHHBIE NapaMeTpbl PACHETHBIX AUarpamMM COCTOsIHIS GeToHa
(6.1.14, 6.1.20, 6.1.22).

MpenenbHble 3Ha4YEHNs1 OTHOCUTENbLHO AedopmaLim apMaTypbl Bt NPUHMMAIOT PaBHbLIMU:
0,025 - gna apmatypbl ¢ M3NYECKUM NPeaerioM TEKYy4eCTH;

0,015 - gnst apmaTypbl C YCNOBHbLIM NPeAerioMm TEKy4ecTy.

PacuyeT no NpoYHOCTM Xefe306e TOHHbIX 311Ie MEHTOB Npu AeCTBUM nonepeYHbIX cun

Obwue nonoxeHusi

8.1.31 PacyeT no NpoYHOCTU xene3006EeTOHHbIX 31IEMEHTOB NPU AEWCTBUM NONEPEYHbIX CU
NPOM3BOASIT HA OCHOBE MOAENM HAKIOHHbIX CEYEHUIA.

I'Ipm pac4yeTe No MOAEeNN HaKIMOHHbIX CeYeHUI JomkHbI ObITb oGecneyeHb! NPOYHOCTbL 3nemMeHTa no
nonoce Mexay HakroHHbIMU Ce4EeHUAMU U HaKJNTOHHOMY CeYeHUI0 Ha nencTeve nonepeyHbIX CUn, a TaKkxe
MPOYHOCTb MO HaKIIOHHOMY CEe4YeHUI0 Ha [e’icTB/e MOMEHTa.

MPOYHOCTL MO HAKMOHHOM MOIOCE XapaKTEPU3YeTCA MakCUMasbHbIM 3HaYEHEM NONEPEYHON CUTbI,
KOTOPOE MOXET GbiTb BOCMIPUHSATO HAKIMOHHO NOMOCOM, HAaXoAALLeCs NoA, BO3AENCTBUEM CHUMAIOLLAX
YCUIMA BOOMb MOJIOCH! M PacTAMVBaIOLLMX YCUIUIA OT MonepeyHoi apMaTyphbl, NepeceKaloLLeii HaKIIOHHYHO
norocy. MNpy 3ToM NPOYHOCTb GETOHa ONpeaensoT Mo CONPOTMBIEHNIO GETOHA OCEBOMY CXAaTUIO C
YYETOM BIMSHUS CIIOKHOTO HAMPSYKEHHOTO COCTOSIHWSA B HAKIMOHHOM rosioce.

Pacuet no HaKJTOHHOMY Ce4YeHUo Ha nevctene nonepeyHbIX Cui Npon3BoaAT Ha OCHOBE YpaBHEHUA
paBHOBECUA BHELUHUX U BHYTPEHHUX NonepeYHbIX cun, FleVICTByIOLLIVIX B HaKIMOHHOM CEY€HUU C ONIMHOWN

npoekLun ' Ha NPOAOMLHYIO OCh 3MIEMEHTA. BHYTPEHHIE NOMEpeYHbIE CUMbl BKIIKOYAIOT MONEpeyHYHo
cuny, BOCMPUHYMAaEMyto GETOHOM B HAKMOHHOM CEYEHMM, U MOMEPEYHYI0 CUIy, BOCMPUHUMAEMYIO
nepecekaroLLeii HaKNOHHOE CeYeHre NonepeYHon apMaTypoit. Mpu 3ToM nonepeyHble CUrbl,
BOCMpPUHUMaeMble GETOHOM M MONEPEYHON apMaTypoii, ONPEAENsIoT Mo CONpOTUBIEHNSIM GeToHa U

nonepequPl apmaTtypbl pacTsXXeHWUIo C y4eTOoM AJIMHbI Npoekunn ¢ HaKIMOHHOIo ce4eHuns.

Pacuet no HaKITIOHHOMY CeYeHUIo Ha [encTBre MOMeHTa npon3BOAAT Ha OCHOBE YpaBHEHUA
paBHOBECUA MOMEHTOB OT BHELUHUX U BHYTPEHHNX CUn, ,Clel;ICTByIOLLl,VIX B HaKIOHHOM CEYEHUW C OJIMHON

npoexLm T ha NpoaonbHY0 0Cb 3riemMeHTa. MOMEHTbBI OT BHYTPEHHMX CUM BKIIKOHAOT MOMEHT,
BOCMPVHMMaEMbIN NepeceKaroLlelt HaKIMoOHHOE CeYeHrne NPOoAONbHON PACTAHYTON apMaTypon, U MOMEHT,
BOCTPUHMMaEMbIii NepeceKkatoLLeit HaKNMOHHOE CeYeHre nonepeyHon apmaTypoi. [Mpy 3TOM MOMEHTbI,
BOCMpPUHMMaeMble NMPOAOIILHON U NMOMNepeYHon apMaTypoi, onpeaensioT No CONpPOTUBMEHUSM

I'IpO,ElOJ'IbHOIh n nonepequVl apMaTypbl pacTsXXeHUIO C yHeTOM ANUHBbI NpoeKkumn & HaKIMOHHOIo ceYeHuns.

Pacyem >xene306emoHHbIX 371eMEHMO8 10 r1osioce Me)Kdy HaK/IOHHbIMU ce4YeHusamMu

8.1.32 PacueT n3rmbaembix xene3obeToHHbIX 31EMEHTOB N0 6ETOHHON Noroce Mexay HakMoHHbIMU
CEYEHUSIMU NMPOU3BOAAT U3 YCIOBUSI

Qo Fyrbihy (8.55)

rme & - nonepeyHas cuna B HOpManbHOM Ce4YeHUU aNieMeHTa;



©BL _ koadhULIMEHT, MPUHUMAEMBIiT paBHbIM 0,3.

Pacyem xene306emoHHbIX 311eMEeHMO8 10 HaKIMOHHbLIM CeYeHUsIM Ha delicmaue ronepeyHbIX cun

8.1.33 PacueT n3rmbaembix 31EMEHTOB MO HAKINIOHHOMY CEeYeHMIo (PUCYHOK 8.6) Npon3BoasT 13
yCroBusi:

Qg st‘ (8.56)

rme Q - nonepe4yHasa cuna B HakrioHHOM ceYeHun ¢ OJMHON npoekuyun ¢ Ha NpoAoJibHYO0 OCb 3NleMeHTa,
onpepgendemMas OT BCeX BHELUHUX CUI, pacnosioXXeHHbIX Mo 04HY CTOPOHY OT paccMaTtpuBaemMoro
HaKITIOHHOro ce4vyeHnd; Npu 3TOM y4nTbiBaOT Haubonee onacHoe 3arpyxkeHue B npeaenax HakmoHHoro
ceyveHund;

Qb - nonepe4yHasa cuna, BocnpuHMMaemas 6EeTOHOM B HaKIIOHHOM CeYeHUU;

st - nonepe4yHasa cuna, BocnpuH1MMaemas nonepequVl apmaTyp0|7| B HakrnoHHOM ce4YeHun.

PucyHok 8.6 - Cxema ycunui npu pacueTe xene3o6eTOHHbIX 3/IeMEHTOB MO HaKITIOHHOMY
ce4yeHUIo Ha AieCTBUE NONepeYHbIX CUT

pd

/ o, S |, o

PVICyHOK 8.6 - Cxema yCVIJ'II/IVI npu pacyete *erne3o6eToHHbIX 31IEMEHTOB MO HaKITOHHOMY Ce4YeHUo Ha
nevicteve nonepeYHbIX cun

MonepeyHyto cuny y onpegenstoT no gopmyrne

2
_opa Ry bRy

< c , (8.57)

2,5Ry 0,5Ry b iy

b kn
HO NpUHMMAIOT He Goree 1 He MeHee
“b2 - KOadPMLIMEHT, MPUHAMAEMBII PaBHbIM 1,5.

Ycunve Cow ONs nonepeyHon apmaTypbl, HOPManbHON K MPOAOSILHOM OCY drieMeHTa, ONpeaenstoT no
dopmyne

COow = Pan dow’ C’ (8.58)
me Pow KO3PULMEHT, NPUHUMaeMmbIii paBHbiM 0,75;

Tsw _ ycunme B nonepequﬁ apmaTtype Ha eaAuHUUY ONIMHbI 3N1IeMeHTa, paBHoe

R
Faw =

A

5w Hsw

wo (8.59)

Pacuer npon3BOAAT ANA pAaaa PacnonioXeHHbIX Mo AJIMHe 3IeMeHTa HaKIMOHHbIX ceyeHnn npu
HauGonee onacHow AnvHe NpoeKUnn HaKINoOHHOIro ce4vyeHus C I'IpM 9TOM OJIMHY npoekunn ¢ B q)opmyne

(8.58) NpuUHMMAaIOT He MeHee 1,0’LgD 1 He Gonee 2,0’LgD .



ﬂOI'IyCKaeTCﬂ Npon3BOAUTb pacyeT HAKIMOHHbIX CEYEHUI, He paccmMaTpuBasi HaknoHHbIEe CevYeHna npu
onpegeneHun nonepequPl CUMbl OT BHELLHEW Harpysku, n3 ycrnosus

Ql s le + st,l , (8.60)

rme Ql - nonepe4yHaa cuna B HopMmarbHOM ce4YeHun ot BHELLHEN Harpysku;

D1 = 0.5y &l (8.61)

st,l S daw’ kD_ (8.62)

IMpu pacnonoXeHU HOPManbHOTO CeYEHWs!, B KOTOPOM Y4YUTLIBAIOT MOMNEPEYHYH CUITy & , BOrmamn

oropbl Ha paccTosiHUM % MeHee 250 pacyeT 13 ycroswsi (8.60) Npon3BOAST yMHOXasH 3HA4EHUS! e ,
2.5

onpegensiemslie no dopmyre (8.61), Ha KO3 MEHT, paBHbIN allky , HO MPUHNMAIOT 3HaYeHVe b1 He

Goree 2->Fet & Hy

I'IpM pacnonoXxeHnn HopMasribHOro Ce4eHud, B KOTOPOM Yy4YUTbIBAKOT NnonepeYyHyro cuny Ql , Ha

st,l

A
paccTosHuM ¢ meHee "D pacyeT n3 ycrosus (8.60) NPON3BOAAT, YMHOXas 3HaYEHNe

onpegensiemoe no dgopmyne (8.62), Ha Ko3hdNLMEHT, paBHbIN alhy .

lMonepeyHyto apmaTypy yUnUTbIBAIOT B pacyeTe, ecrv cobriiofaeTcst yerosue

Gow 20.25Ry b

MoxHO yunTbIBaTL NMONEPEYHYI0 apMaTypy 1 NPy HEBLINOMHEHUN STOMO YCMOBUS, €CIN B YCIIOBUU
(8.56) npuHMMaThL

2
Op =deyy 2y g/ C

SW
LLIar nonepe4HON apmaTypbl, yHUTLIBAEMOIi B pacyeTe, My [lormKkeH BbiTb He 60MblUe 3HaYeHNs
Swmax _ Ry B hg

y @

IMpu OTCYTCTBUM NONEPEYHON apMaTypbl U HAapPYLLIEHWM YKa3aHHbIX Bbille TpeGOBaHWI, a Takke
npuBeeHHbix B 10.3 KOHCTPYKTUBHBIX Tpe6oBaHWi pacyeT Npom3BoasT 13 ycrosuin (8.56) nunm (8.60),

NpyHMMast ycunms Caw nm Qom paBHbLIMU HYIHO.

MonepeyHasn apmaTypa AomKHa OTBeYaTb KOHCTPYKTUBHBLIM TpeGoBaHusM, npyBeaeHHbIM B 10.3.

8.1.34 BnnsiHve cxxvmMatoLLyx U pacTArvBatoLLMX HanpspKeHW Npy pacyeTe no rnoroce Mexay
HaKMOHHbIMW CEYEHUSIMM 1 MO HAKIMOHHBIM CEYEHNAM CriedyeT y4uTbIBaTb C NMOMOLLBIO KoaddmLmeHTa

“2ha koTopbIt YMHOXaIOT nNpaByto YacTb ycrnosuii (8.55), (8.56) nunm (8.60).

3HaueHusi koadirLmeHTa ¥ NPUHMMAIOTCS PABHBLIMM:
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me ¥ - cpeaHee CxumalroLlee Hanps>xeHne B 6GeToHe OT BO3aeicTBuS npoaoribHbIX CUn, NnpuHUMaemoe



a
NonoXuUTenbHbIM. BernmuuHy ~ % NpuHAMAIOT Kak CpeaHee HanpshkeHe B CEYEHUM STIEMEHTA C y4eTOM
apmMaTypbl.

a o
{ - cpeaHee pacTsArMBaroLLee HanpspkeHne B 6eTOHe OT BO3AENCTBUS NPOAOIbHBLIX CUr,
NPVHYMaEMOE MOMOXUTENbHBIM.

a
BernvuuHbl ~ F un It APUHUMAKOT KaK cpefHue HanpsaXeHua B CeYeHUAX 31IeMeHTOB. ﬂOﬂyCKaeTCﬂ

a a -
BenMuuHbl ~ F 1~ onpepensaTb 6e3 ydeTa apMaTypbl Npy cofepxaHuv NPOAOSIbHOM apMaTypbl He
6onee 3%.

Pacyem xene306emoHHbIX 371eMEeHMO8 10 HaKMOHHbLIM CEeYeHUsIM Ha delicmeue MOMEHMOo8

8.1.35 PacueT »xene3obeToHHbIX 3/IEMEHTOB MO HaKMOHHBIM CEYEHVSIM Ha eNCTBUE MOMEHTOB
(pycyHok 8.7) NpousBOASiT U3 yCIoBUSt

MM+ My, (8.63)

rae M. MOMEHT B HaKMOHHOM CEeYeHUN C ANMHON npoekunn ¢ Ha NPoAOSIbHYH OCb 3NieMeHTa,
OI'Ipe,CI.eJ'IﬂeMbIIZ OT BCEX BHELLHNX CUM, pacnonoXeHHbIX N0 O4HY CTOPOHY OT paccMaTpuBaemoro
HaKJTOHHOro ce4yeHnsa, OTHOCUTESIbHO KOHLAa HaKINOHHOIo cevYeHna (TO‘-IKa 0), NPOTUBOMOJIOXHOIO KOHLY, Yy
KOTOpPOro pacnoraraeTcs nposepdemMas npoaosibHaa apMmaTypa, UCNbITbiBaloOLLAA pacTsXXeHne ot
MOMEHTa B HaKfoHHOM CeYeHuUn; Npu 3TOM y4UTbIBaKOT Haubonee onacHoe 3arpyxeHue B npegenax
HaKJTOHHOro ceYeHuns;

M MOMEHT, BOCMPUHUMAaEMbIl NPOLOMNLHON apMaTypoil, NepecekatoLLeii HaKNoOHHOe cedeHue,
OTHOCUTENbHO NPOTMBOMONIOXHOIO KOHLLA HAKIMOHHOTO ceveHust (Touka 0);

A . o o .
SH - MOMEHT, BOCMpPUHUMAaEMbI NonepeyHon apMaTypom, nepecekaroLLen HaknoHHOe CeveHne,

OTHOCUTENBHO MPOTMBOMONIOXHOIO KOHLIA HAKMOHHOTO ceveHust (Touka 0).

PucyHok 8.7 - CxemMa ycunum npu pacyeTe Xene3o6eTOHHbIX 3/IeMeHTOB N0 HaKNOHHOMY
Ce4YeHuIo Ha AeAICTBUE MOMEHTOB

- i : rd - T - al =
/) dz

PucyHok 8.7 - Cxema ycurvii npy pacyeTe erne306ETOHHbIX 311EMEHTOB MO HAKMOHHOMY CEYEHUIO Ha
[OefcTBYE MOMEHTOB

MowmeHT M, onpeaenstoT no gopmyne
= (8.64)

me N ycunvie B NPOAONbHON PacTAHYTON apMaTtype, NPMHUMaeMoe paBHbIM Ry 4 , @ B 30He
aHKkepoBku onpegensiemoe cornacHo 10.3.21-10.3.28;

Z5 . nne4yo BHyTpeHHeI;I napbl CUIT; 0NyCcKaeTCcA NpuHMMaTh 2 7 0’9}3‘0 .

MomeHT 5% ana nonepeyvHow apMaTypbl, HOPMarbHOM K MPOAOSIbHOWM OCK 3fIeMeHTa, ornpeaensoT
no coopmyne

Mgy =05 Qg C’ (8.65)

o o
me Dow YCUIVIE B MONEPEYHO apMaType, MpuHIMaemoe pasHbIM 25w - ;



Taw . onpegenstoT no dopmyrne (8.59), a ¢ NPUHUMAIOT B Npeaenax ot 10%g oo 200 .

Pacuer npon3BoAAT ANA HAKMOHHbIX ceyeHunn, pacnonoXeHHbIX No ANMHE 3N1IeMeHTa Ha ero KOHLEeBbIX
y4acTKax n B MecTax 06prBa I'IpO,ClOJ'IbHOIZ apmaTtypebl, npu Hambornee onacHon AnvHe npoekuyun

HaKJTOHHOro ceveHns C, I'IpVIHIAMaeMOVI B YKa3aHHbIX BblLLE Npeaenax.

[lonyckaeTcs MPOM3BOANTL PacyeT HaKIOHHLIX CeYeHUii, MpuHUMast B ycrioBim (8.63) moment M B

.20
HaKJTOHHOM CeYeHunn nNpu amHe npoekuun ¢ Ha NPOAOSIbHYIO OCb 3fIEMEHTA, paBHOU ~* }gﬂ , @ MOMEHT

2
Moy _ paBHbIM 055 g

PacuyeT no npo4YHOCM ee306e TOHHbIX 3M1eMEeHTOB NPU AeCTBUM KPYTALLUX MOMEHTOB

Obwue rnonoxeHusi

8.1.36 Pacuet no APOYHOCTH ene3obeTOHHbIX 3NIeMEHTOB NPAMOYrofibHOro NonepeYHoro cevYeHna Ha
nevictene KpyTALMX MOMEHTOB NPOU3BOAAT HA OCHOBE MOAESIM NPOCTPAHCTBEHHbLIX CEeYEHUI.

Mpy pacyeTe No MOAESM NPOCTPAHCTBEHHbLIX CEYEHNI PACCMATPUBAIOT CeYeHsi, 06pa3oBaHHbIe
HaKMOHHBIMY OTPE3KaMM MPSIMBIX, CIEAYIOLLMIA MO TPEM PacTSAHYTLIM PaHAM aIEMEHTa, 1
3aMbIKAOLLMM OTPE3KOM MPSIMOM MO YETBEPTON CXATON rpaHu ariemMeHTa.

PacyeT xene306eToHHbIX 3NIEMEHTOB Ha AENCTBUE KPYTALLMX MOMEHTOB MPOU3BOAST MO MPOYHOCTM
aneMeHTa Mexay NPOCTPaHCTBEHHLIMU CEYEHUSIMIA U MO MPOYHOCTU NPOCTPAHCTBEHHbLIX CEHEHWIA.

Mpo4HOCTL Mo 6eTOHY MEXAY NPOCTPAHCTBEHHLIMU CEHYEHUAMY XapaKkTepu3yeTCcsi MakCUMarbHbIM
3HAYEHUEM KPYTSILLEro MOMEHTA, onpesensieMblM Mo CONpOTUBIIEHNIO GETOHA OCEBOMY CXaTMIO C YHETOM
HanpsixeHHOro COCTOSIHUS B GETOHE Mexay NPOCTPAHCTBEHHBIMU CEYEHUSMU.

PacyeT no NpocTpaHCTBEHHBIM CEYEHUSIM MPOU3BOAST HA OCHOBE YPaBHEHWI paBHOBECHS BCEX
BHYTPEHHUX 1 BHELLHWX CUIT OTHOCUTENBHO OCW, PACONOKEHHO B LIEHTPE CXKaToii 30HbI
NPOCTPAHCTBEHHOIO CEYEHUs dNIeMEHTa. BHyTpeHHNE MOMEHTbI BKIHOYAOT MOMEHT, BOCMPUHUMAEMbIi
apMmarTypoii, CreaytoLLen BAOMb OCU 3MEMEHTa, U apMaTypoii, CreAyHoLLEN NOMNepek Ocy 3NIEMeHTa,
nepecekatoLLeii NPOCTPaHCTBEHHOE CEYEHUE W PACTIONOXEHHOM B PacTsiHYTOW 30He NPOCTPaHCTBEHHOTO
CEYEHUA Uy PacTsIHYTO rPaHW TIEMEHTA, MPOTMBOMONOXHON CXXaTow 30HE NPOCTPAHCTBEHHOO CEYEHMS.
Mpun 3TOM ycunus, BoCNpYHAMaEMble apMaTypoW, ONpeAersitoT COOTBETCTBUIO MO pac4eTHbIM
3HAYEHUSIM COMPOTMBIEHMS PACTSHKEHMIO MPOAONBLHOM U MOMNepeyHo apMaTypbl.

Mpu pacuyeTe paccmaTpuBatoT BCE MOMOXEHWS NPOCTPAHCTBEHHOMO CEYEHMS!, MPUHUMAS CXaTyH 30HY
NPOCTPaHCTBEHHOIO CEYEHUST Y HUXHEN, BOKOBOI 1 BEpXHEN rpaHeit anemeHTa.

PacueT Ha coBMECTHOe AeCTBUE KPYTALLMX U U3rbatoLLX MOMEHTOB, @ Takxe KpYTSLLMX MOMEHTOB
1 nonepeYHbIX CUM NPOU3BOAST UCXOAS U3 ypaBHEHUIA B3aUMOLENCTBUS MEXOY COOTBETCTBYHOLLMMU
CUMOBbLIMW hakTopamu.

Pacyem Ha Oelicmeue Kpymsiuje2co MoMeHma

8.1.37 PacyeTt no NPOYHOCTM 3NeMeHTa Mexay NPpoCTPAHCTBEHHbIMU CEYEHUAMU NPOU3BOAAT U3
ycrnosua

B
TL01R, & ‘k, (8.66)

me T. prTﬂLLMVI MOMEHT OT BHELUHMX Harpy3oK B HOpMalribHOM Ce4eHUn aremMeHTa,

By k- MeHbLMit 1 GonbLMI pa3mepbl COOTBETCTBEHHO NMOMNEPEYHOrO CEYEHNS 3NeMeHTa.
8.1.38 PacueT no npoYHOCTH NPOCTPaHCTBEHHbLIX CEYEHWI MPOU3BOAAT U3 YCNOBMS (PUCYHOK 8.8)

TETo+T5 (8.67)

rae T. prTF!LLMVI MOMEHT B NPOCTPAHCTBEHHOM Ce4YeHUH, onpe,qenﬂeMbnh OT BCEX BHELUHMX CUn,
pacnonoXeHHbIX N0 04HY CTOPOHY NPOCTPAHCTBEHHOIO CEeYeHUs;

T, . o o
W - KPYTALLMIA MOMEHT, BOCNIPUHUMAaEMbIii apMaTypol MPOCTPaHCTBEHHOTO CEYEHNS],

pacnono»(eHHoﬁ B NMonepeYyHoOM Mo OTHOLLEHWNIO K OCU 3fieMeHTa HanpasrieHUu;

T. . o o .
-K AWMU MOMEHT, BOCNpUHUMaeMbl apMaT nn TPAaHCTBEHHOI YeHUA, NONoXXeHHOU
5 omel 0C ael apma o] OCTPAHCTBEHHOro ceYel aCMOSIOXKeHHO

B NPOAOSIbHOM HanpaBieHUN.

PucyHok 8.8 - CxeMbl yCcuUnuii B NpOCTPaHCTBEHHbIX CEYEHUsIX MPU pacyeTe Ha AelCTBue
KPYTSLEro MOMeHTa



PucyHok 8.8 - Cxembl yCUinin B MPOCTPaAHCTBEHHbBIX CEYEHUSAX NMPY pacyeTe Ha AeNCTBUE KPYTSILLEro
MOMeHTa

3HayeHne COOTHOLLIEHWSI MeXay YCUIMAMU B MONEepeYHol 1 NpoAonbHON apMaType, y4uTbiBaeMoe B
ycnosuu (8.67), npuBeaeHo Hmxe.

KpyTawmin MOMeHT Ton onpegenstoT no dopmyrne

Ton = 0.9N, 22‘ (8.68)
. T,
a KpYTALLMIA MOMEHT ~ 3 - Mo chopmyrie

T, =0,3N, 4. Zq
coT (8.69)

A o
e ~ M - ycurve B apmaType, pacrnonioxXeHHOM B NMonepeyHoOM HanpaBneHwy; Ans apmarTypebl,

. . Y
HOpMaribHOW K MPOAOIbHOM OCY 3TIEMEHTa, yCcune ~ ¥ onpegensitoT no gopmyre

Ny = Sawl’ Con , (8.70)

Tawl ycunme B aTon apMaTtype Ha eauHUUy ONWHbI 3N1IeMEeHTa,

sw Asw,l

Fawl =
T (8.71)

A -
awl nrowanb ceveHna apMaTtypbl, pacnosioXXeHHOW B Nnonepe4yHoM HanpaseHnu;

& o
W - LLar 3Ton apMaTypsl;

C o
SWo- ANMHA NPOEKLINM pacTAHYTOW CTOPOHbLI MPOCTPaHCTBEHHOIrO CeYeHns Ha NpoaosibHYH OCb
anemMeHTa

Cow=08C 8.72)

& KO3(PIMLMEHT, YHMTLIBAIOLLWMIN COOTHOLLEHNE Pa3MePOB NONepPeYHOro CeveHnst



z

&=
2Z,+7.

(8.73)

<. AnHa npoekunn cxxaTomn CTOPOHbI NPOCTPAHCTBEHHOIO Ce4YeHNA Ha NPOAOSIbHYIO OCb 3NIEMEHTa;

N . . -
5 - ycunue B NpoAoribHON apMmaType, pacrosioeHHOW Y paccMaTpuBaeMon rpaHn aneMeHTa

Ny =R Ay, (8.74)

A . o -
sl nnowanb cevdeHnsa NnpoaosibHOM apMaTypbl, PACNoOSIOXEeHHOW Y pacCcMaTpuBaeMon rpaHn

ANeMeHTa,

Zyy 2o [NWMHa CTOPOHbI MOMNEPEYHOTO CEYEHUS Y pacCMaTpUBaeMOii PAcTsIHYTO rpaHu arieMeHTa 1
[AnvHa APYrol CTOPOHBI MOMEPEYHOTO CEYEHUS NEMEHTa.

Faml )

R A4
CooTHoweHre 5“1 npuHumatoT B npegenax ot 0,5 o 1,5. B ToM cnyyae, ecrnv 3Ha4eHne
Faml Zy

R A
3 51 BpixomuT 33 yKasaHHble Npederbl, B pacueTe yuUTLIBAIOT Takoe KOMMUECTBO apMaTyphl

Fanl Z

. _ R, A
(NPOAONLHOM UM MONEPEYHOIA), MPU KOTOPOM 3HaueHne ¢ 5! okasbiBaeTcs B ykasaHHbIX Npeaenax.
PacueT npoun3BoasaT Ans pspa NpoCTPaHCTBEHHbIX CEYEHUM, PACNONOXKEHHbIX MO ANWMHE 3nemMeHTa,
npy HaMGOmEe ONACHOI ANVHE MPOEKLIMU MPOCTPAHCTBEHHOTO CEYeHMs © Ha MPOLOMbHYIO OCh
2
Zl fal=
0d 2 Zz + Zl &
anemeHTa. [pn 3TOM 3HayeHve ~ npuHUMatoT He Gonee 1 He Bonee .

[onyckaeTca pacyeT Ha AeUCTBUE KPYTSLLEro MOMeHTa NPOU3BOAUTb, He paccMaTpuBast
NPOCTPAHCTBEHHBIE CEYEHVS NPY OMPEAENEHNN KPYTSILLErO MOMEHTA OT BHELLHEN Harpy3ku, U3 yCroBus

Tl < Tsw,l + Ts,l , (8.75)

rae Tl - prTF!LLIVIVI MOMEHT B HOpMalibHOM CeYeHUn 3NIeMEHTa,

T . . o . o
Wl _ KpyTALWIA MOMEHT, BOCNIPUHMMAEMbIii apMaTypOii, PAaCNONOKEHHOI y PACCMATPUBAEMOi FpaHi
aneMeHTa B NOMNepeyHOM HanpaBreHWu, 1 OnpeaensiemMbli no opmyrne

Tout = st 8 21 29 : (8.76)

T, . o o o o
sl _ KpyTALLMI MOMEHT, BOCMIPUHAMAEMbIi MPOAOMEHON apMATYpPOiA, PACHONOXEHHON Y
paccmaTtpvBaemMon rpaHu aneMeHTa, 1 onpeaensiemMblin no dopmyne

T:s,l = 0’5Rs ' As,l ' ZE . (8.77)

Faml )

Rs ' As 1
CooTHoLEeHVE *> MPUHUMAKOT B YKa3aHHbIX Bbllle npeaenax.

PacueT npoun3BoasT Ans psiga HopmanbHbIX CEYEHUI, PacnonOXeHHbIX MO ASMHE dneMeHTa, ANns
apmaTypbl, pacrorioXeHHOW Yy KaXdon pacCcMaTpyBaeMon rpaHn arieMeHTa.

Mpu AencTBUN KPYTALLWMX MOMEHTOB crieayeT cobniogaTb KOHCTPYKTUBHbIE TpeboBaHus,
npuBegeHHble B 10.3.

Pacyem Ha coemecmHoe delicmeue Kpymsiweao u usaubarouje2o MoOMEHMOo8

8.1.39 PacyeT no NpoYHOCTU 3ieMeHTa Mexay NPpOCTPaHCTBEHHBIMU CEYEHNAMM NMPOU3BOAAT
cornacHo 8.1.36.

8.1.40 PacueT no npoYHOCTH NPOCTPaHCTBEHHOTO CEYEHNSI MPOU3BOAAT U3 YCMOBUSI

2
T - M£

L (8.78)

me T - KpyTALLMIA MOMEHT OT BHeLLHeit Harpy3ku B NMPOCTPAHCTBEHHOM CeYeHNM;



T o o .
0. npegenbHbIN KPYTALWLMN MOMEHT, BOCMPUHMMaeMbIn MPOCTPaHCTBEHHbLIM Ce4YeHUeEM;

M _ parmbaromit MOMEHT OT BHELLHeli Harpy3Ku B HOPMarbHOM CEeYEHIM;

A . o .
0. npegenbHbIn n3rnbatoLLmii MOMEHT, BOCMpUHMUMaemMblv HOpMalbHbIM Ce4eHneMm.

Mpyn pacyeTe Ha COBMECTHOE AENCTBUE KPYTALLETO 1 M3rMbatoLLero MOMEHTOB paccMaTpyBaoT
NPOCTPaHCTBEHHOE CEeYEeHUE C PacTAHYTON apMaTypou, PacrnofioXXEHHOW y rpaHn, pacTAHYTOW OT
n3rnbaroLLero MOMeHTa, T.e. Y rpaHn, HOPMarbHOW K MIIOCKOCTY AEeNCTBUS N3rnbatoLLero MoMeHTa.

prTﬂLU,VII7I MOMEHT T OT BHELLHeN Harpys3ku onpefenatT B HopMaribHOM CeYeHnun, pacnonoXxeHHoM B
cepeaviHe OnvHbl Npoekunn c BOOIb npon,oanon ocu anemeHTa. B aTtom xe HOpMalibHOM CevYeHun
onpegenalT n3rmbatoLLmii MOMEHT M OT BHeLLHen Harpysku.

o - T -
MpeaenbHbIn KpyTawmii momerT “U onpepensitoT cornacHo 8.1.37 1 NPUHMMAIOT paBHLIM NPaBoi

Tow + T,

yacTu ycriosus (8.67) (paBHbIM ~ ¥ ) AN paccMaTpuBaeMoro NpOCTPaHCTBEHHOIO CEYEHNS.

o . M
MpenenbHbIv n3rmbarowmin MOMEHT 0 onpeaenstoT cornacHo 8.1.9.

[onyckaeTca Ans onpeaerneHust KpyTALWX MOMEHTOB UCMONb30oBaTh ycrosue (8.75). B atom crnyyae

prTﬂLLlMIZ MOMEHT T= Ti M n3rnbaroLLmii MOMEHT M onpeaensaT B HOpMarnbHbIX Ce4eHUAX No AnvHe
anemeHTa. B paccmaTpnsaeMomM HopManbHOM Ce4HeHnn I'Ipe,Cl,eJ'IbeIVI prTﬂLIJ'VII‘/'I MOMEHT NpUHUMaKT

paBHbIM NPaBol yacTy ycrosus (8.75) Tt +To1)

I'Ipe,qeanbnh M3rnbatoLLyini MOMEHT MD onpenenaArT AA TOro Xe HopMaribHOro cevYeHus, Kak Oblro
YyKa3aHo BblilLe.

Mpy coBMECTHOM AEeACTBUM KPYTSLLMX U U3rMbatoLLMX MOMEHTOB criefyeT cobmnioaaTh pacyeTHbIe U
KOHCTPYKTVBHbIE TpeboBaHus, npueeaeHHble B 10.3 n 8.1.38.

Pacyem Ha coemecmHoe Oelicmeue Kpymsileao MoOMeHma U rornepeyHol curbl

8.1.41 PacyeT no Npo4HOCTM 3rieMeHTa Mexay NPOCTPaHCTBEHHBIMU CEYEHUSIMM MPOU3BOAST U3
ycroBusi

T<Tl1- £
o , (8.79)

e T - KpyTALMIA MOMEHT OT BHeLLHeit Harpy3Ku B HOPMarbHOM CEeHeHIM;

To_ npeaernbHbIN KPYTALLMIA MOMEHT, BOCMPUHUMAEMbI 3MIEMEHTOM MexXay NPOCTPaHCTBEHHLIMU
CeyeHnaAMI 1 NPUHUMaEMbIN PaBHbLIM NPaBoI YacTy ycrosus (8.66);

Q - nonepe4yHasa cuna ot BHELLHEN Harpy3ku B TOM e HOpMaribHOM CeYeHunn;

€ . npepernbHas nonepeyHasi cuna, BocnpyHUMaemasi 6eTOHOM MEXAY HaKITOHHBIMU CEYEHVSIMUA U
npyHMMaemasi paBHOM NpaBoWi YacTu ycrosus (8.55).

8.1.42 PacyeT no npovHOCTH NPOCTPaHCTBEHHOTO CEYEHWSI MPOU3BOASAT 13 ycroBus (8.79), B KOTOPOM
NPUHMMaIOT CreAytoLLMe BENUYUHBI:

T. prTFILIJ,VIIZ MOMEHT OT BHELLHEN Harpy3ku B NPOCTPaHCTBEHHOM CeYeHUU;

i o o .
0. npegenbHbIN KpYyTALWMN MOMEHT, BOCMPUHMMaeMbIn MPOCTPaHCTBEHHbIM Ce4YeHUeM;

& - nonepeyHasa cuna B HakKMoHHOM CevYeHuu;

o

0. npegenbHasa nonepe4vHas cuna, BocnpuHMMaemMasa HakoHHbIM Ce4YeHneMm.

Mpyn pacyeTe Ha COBMECTHOE AENCTBUE KPYTSLLETO MOMEHTA M NONEPEYHOI CUIbl paccMaTpyBaoT
NPOCTPaHCTBEHHOE CEeYEeHUE C PacTAHYTON apMaTypou, pacrnofioXXeHHOW y OAHOW U3 rpaHe, pacTAHYTOW
OT MonepeyHo Curbl, T.€. Y rpaHu, napanneribHoW NIOCKOCTN AEeUCTBUSA NONEpPEeYHON CUmbl.

prTﬂLLI,VIVI MOMEHT T OT BHELLHEN Harpys3ku onpefenatT B HOpMaribHOM CeYeHnun, pacnonoXxeHHoOM B
cepeaviHe ONMnHbI c BOOINb ﬂpO,EI,OJ’]bHOVI ocu anemeHTa. B Tom xe HOpMalribHOM CevYeHnn onpenenarT
nonepe4Hyt cuny Q OT BHELLHEN Harpysku.

- - T -
MpenenbHbIi KpyTaumii MomeHT -0 onpeaensaioT cornacHo 8.1.38 1 NPUHUMAIOT paBHbLIM NpaBoi

¥
YacTu ycnosus (8.67) (paBHbIM T+ T ) ANs paccmMaTprMBaeMoro NPOCTPaHCTBEHHOMO CEYEHMS.

MpepenbHyo nonepeyHyto cuny o onpeaenstoT cornacHo 8.1.33 u NpuHUMAaloT paBHOW NpaBomn
yacTu ycrnosus (8.56). MNMpy 3ToM cepeamnHy ANMHbI NPOEKLIMN HAKITOHHOMO CeYEHUst Ha MPOAOIbHYO OCb
3femMeHTa pacnosaratoT B HOpManbHOM CeHeHU, NPOXOAsLLEM Yepes CepeanHy ANMHbI NPoeKLMn
NPOCTPaHCTBEHHOIO CEYEHUSI Ha MPOAOSIbHYIO OCb dreMeHTa.



[onyckaeTcsa Ans onpeaeneHnst KpyTswmx MOMEHTOB Ucrnonb3oBaTh ycrosue (8.75), a ans
onpegeneHus nonepeyHbix cun - ycrioeve (8.60). B aTom criydae KpyTsLLMii MOMEHT =7 "
nonepeyHyio cuny 2= OT BHELLHEl Harpysku onpeaensioT B HOPMaribHbIX CEHEHMSIX MO ANHE
anemeHTa. B paccmaTprBaeMoM HOpMarbHOM CeYeHUM NpeaenbHbIn KpYTSLWLMIA MOMEHT Ty npyvHUMatoT
paBHbIM NpaBov YacTu ycrnosus (8.75) (paBHbIM Tt + Tt ), @ NpeaernbHyIo NonepeYHyto cuy o B TOM

le + st,l )

e HoOpMarnbHOM CEYEHWUM NPUHMMAIOT PaBHOW NpaBol YacTu ycrnosus (8.60) (pasHom

Mpn COBMECTHOM AENCTBUM KPYTALLMX MOMEHTOB U NMOMEPEYHbIX CUI CrieayeT cobmnioaaTh pacyeTHbIe
W KOHCTPYKTVBHbIE TpeboBaHus, npvBeaeHHble B 10.3.

PacyeT xene306eTOHHbIX 3/IeMEeHTOB Ha MeCTHOe CXaTue

8.1.43 PacyeT »ene306eTOHHbIX SNIEMEHTOB HA MECTHOE CxXaTue (CMSTUE) NPOU3BOAST NpU AERCTBUAN
CXKMMAIOLLEV CUTTbI, MPUIOKEHHON Ha OrPaHNYEHHOM NIOLLIAAN HOPMarTbHO K MOBEPXHOCTH
*xere3o6eToHHOro anemeHTa. [Mpn 3TOM YUMTbLIBAIOT MOBbILLEHHOE COMPOTUBEHNE CxaTuio 6eToHa B
npeaenax rpy30Boi NoLaam (NoLaam CMSATUS) 3a CHET 0GBEMHOTO HaNPSXeHHOTO COCTOsIHWSA BeToHa
NoZ, rPy30BOI NIOLLAAbLI0, 3aBUCSILLEE OT PACTONIOXEHUS IPY30BOM MIIOLLGAN Ha NOBEPXHOCTU 3MEMEHTa.

lMpy HarM4MK KOCBEHHOI apMaTypbl B 30HE MECTHOTO CXaTUs Y4UTBIBAOT [OMNOMHUTENbHOE
NOBbILLIEHNE COMPOTUBIIEHNS CXaTWio 6ETOHa NoA rPy30BON MIOLLBALIO 33 CHET COMPOTUBMEHUS
KOCBEHHOII apmaTypbl.

PacyeT areMeHTOB Ha MECTHOE CxaTue NpW OTCYTCTBUM KOCBEHHOW apMaTypbl MPOM3BOASAT COIMacHO
8.1.44, a Npy HanNMYUM KOCBEHHOW apmaTypbl - cornacHo 8.1.45.

8.1.44 PacueT aremMeHTOB Ha MECTHOE CxaTue Npu OTCYTCTBUM KOCBEHHOWN apmaTypbl (pUcyHok 8.9)
NPOU3BOASIT U3 YCIOBUS

Ny Rype Apjoe , (8.80)

rme N MeCTHasa CxmmMatrolasa cuna ot BHELLHEN Harpysku;
AEJ Ioe 01 .
¢ - nnoluaab NPUMOXEHUs! CxMMatoLLei cunbl (MNoLab CMATHS);

R - .
bloc pac4yeTHOe conpoTuBrieHne 6eToHa cxaTuio npu MecTHOM enUCTBMN CXUMaroLLEN CUTbI;

¥ - ko9 MLIMEHT, MPUHMMAaEMBI paBHbIM 1,0 NPy paBHOMEPHOM U 0,75 NpK HEPaBHOMEPHOM
pacnpefeneHMy MECTHOWM Harpy3ku no nioLaan CMSTUs.

I
3Hauenne “¥¥¢ onpepensioT no copmyre

Rb,!oc = Ph 'Rb, (8.81)

me ¥? - koadxpuLMeHT, onpesensiembli No dopmyne

A
ey =08 <% ra

“45,1‘06 ) (8.82)
HO NpuH1MaeMblin He Bornee 2,5 n He meHee 1,0.
B ¢opmyne (8.82):
A MaKcvMaribHas pacyeTHas nrolaab, ycTaHaBnmBaeMasi No criefyloLym npasuram:

. A
LIEHTPbI TSHKECTU nrowaaei ~&&¢ » A e COBMagaroT;

. . A
rpaHu1Lbl pacyeTHON noLaam A*’:mx OTCTOSIT OT KaXkdoW CTOPOHbI MrioLwaamn bioe g paccTosHUK,
pPaBHOM COOTBETCTBYIOLLEMY pa3mepy 3TUX CTOPOH (pUCyHOK 8.9).

PucyHok 8.9 - Cxembl Ans pacyeTa 3/IieMEHTOB Ha MeCTHOe C)XXaTue Npu pacnonoXxeHun
MeCTHOI Harpysku
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a - BAanu ot KpaeB 3nemMeHTa; 6 - No BCel LUMpUHE 3rieMeHTa; 8 - Y kpasi (Topua) afieMeHTa o Bcen ero
LLMPVHE; & - Ha YrIy 3NeMeHTa; O - y OAHOTO Kpasi ANIEMEHTa; e - BOGNU3W OHOTO Kpasi anieMeHTa.

L A
1 - 3IEMEHT, Ha KOTOPbIN Ae/CTBYET MECTHas Harpy3ka; 2 - Nrolaab CMSTUS * 2% ; 3 - MakcumanbHas

oA
pacueTHas nnowaab A*”mx ; 4 - LeHTp TsXecTw nrowaaen bloc A*”m ; 5 - MMHMMarnbHas 30Ha
apMMpoBaHKs ceTKamu, Npu KOTOPOIN KOCBEHHOE apMUPOBaHNE YYUTBLIBAETCS B pacyeTe

PVICyHOK 8.9 - Cxembl ansa pacyeTa 3N1eMeHTOB Ha MeCTHOe CXaTue Nnpu pacnosfioXXeHnn MECTHOW
Harpysku

8.1.45 PacueT anemMeHTOB Ha MECTHOE CxXaTue NpW HanMunm KOCBEHHOW apMaTypbl B BUAE CBapHbIX
CEeTOK NPOM3BOAST M3 YCIOBUSA

Ny Rbs,loc ' Ab,loc , (8.83)

£ .
e 8¢ npyBeneHHOE C YHETOM KOCBEHHOM apMaTyphl B 30HE MECTHOTO CXaTusi pacyeTHOe
ConpoTUBIIeHWe BGeTOHa CxaTuio, onpeaensieMoe no gopmyrne

Fosjoe = Rojoc ¥ 2 05 Rog Hap (8.84)

3pecb LEX Ko3dpULMEHT, onpeaensiemMblii no dopmyrne

s,

(8.85)
A
bloc.ef - nnolanp, 3aKnoYeHHas BHYTPU KOHTYPa CETOK KOCBEHHOMO apMUPOBaHMS, CUNTas! MO UX
KpaiHUM CTEPXHSIM, 1 NMpuHUMaemas B coopmyne (8.85) He Gonee A ;
R .
5% - pacyeTHOE COMPOTUBIIEHNE PACTSHKEHWNIO KOCBEHHOW apMaTypbl;

Bag . K03(pdMLIMEHT KOCBEHHOIO apMMPOBaHUs, onpeaensemMblii no gopmyrne

Ayl Ayl

o
7 Aolocs 'S (8.86)

Ry Asx’ i

X - YNCTIO CTEPXKHEN, NIOLLAAb CEYEHNS 1 ATMHA CTEPXHS CETKM, CUUTast B OCSIX KpaiHIX
CTepXHeii, B HanpaBneHum - ;

Ay i
By, ' -10xe, B Hanpasnenmn ¥ ;

& - war ceTok KOCBEHHOro apMupoBaHuA.



3HaueHuns RE’J"C, ﬂb"’oc, LAl NPUHUMAaIOT cornacHo 8.1.44.

3HaveHne MECTHON CXVMAIOLLIEH CUMbl, BOCMIPUHMMAEMOE 31IEMEHTOM C KOCBEHHBLIM apMUPOBaH/eM
(npaBas YacTb ycnosus (8.83)), NpUHMMAIOT He Gornee YABOEHHOro 3Ha4YEHWst MECTHOW CxVMaloLLIE
CWIbl, BOCMPUHNMAEMOrO 31eMEHTOM 6e3 KOCBEHHOro apMMpoBaHuWs (NpaBas YacTb ycrosus (8.80)).

KocBeHHOe apMypoBaHyie AOIDKHO OTBEYATb KOHCTPYKTUBHBIM TpeboBaHusiM, NpueeaeHHsIM B 10.3.
PacueTkene306eTOHHbIX 3rIeMEHTOB Ha NpoAaBMBaHue

Obuwue rnonoxeHusi

8.1.46 PacueT Ha npogaBnvBaHne Npou3BOAsT AS1S NIIOCKMX Xerne306eTOHHbIX 311eMeHTOB (NnT) npu
OeicTBAN Ha HKX (HOPMAarbHO K MIIOCKOCTU 3MeMeHTa) MECTHbIX, KOHLEHTPUPOBAHHO MPUMOXEHHbIX
YCUINUIA - COCPeAOTOMEHHbIX CUMbl U M3rMbatoLLEero MoMeHTa.

Mpu pacyeTe Ha NPOAABIMBAHIE PACCMATPUBAIOT PACHETHOE NOMEPEYHOE CEeYEHE, PaCcTONOKEHHOe

BOKPYT 30HbI NEpeaaqm yCUimM Ha 3IeMeHT Ha PacCTOSHMM 2 HOPMArbHO K ero MPOAOSIbHOI 0cH, Mo
NOBEPXHOCTW KOTOPOTo AECTBYIOT KacaTerbHble YCUMUS OT COCPEAOTOMEHHbIX CUMbl U n3rvbatoLLero
MOMeHTa (pucyHok 8.10).

PucyHok 8.10 - YcnoBHas Moaenb AnsA pacyeTta Ha npoaasnuBaHue

Koaonna
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PucyHok 8.10 - YcnoBHasi mogens AN pacyeTa Ha npogasnvBaHve

[encTayrome KkacaTernbHble YCUvs Mo Nowaam pacyeTHOro NonepeyHoro ce4eHust AomMkHbI 6bITb

| . o
BOCMPUHATLI GETOHOM C COMPOTUBIIEHNEM GETOHa OCEBOMY PaCcTsKeHNIO ~ 2 1 nonepevHol apMaTypoi,

o o h )
PaCrOMNOXEHHOI OT IPY30BOWA MIOLAAKM Ha PAcCTOSHUM He Goree U 1 He meHee 3 , ¢

R
COMPOTMBIIEHMEM PaCTSXEHUIO ~ W

Mpun AencTBUM COCPEeLOTOYEHHON CUMbl KacaTernbHble YCUNns, BOCTPUHYMaeMble GETOHOM U
apmMaTypoii, NPYHUMALOT PAaBHOMEPHO pacnpeaerneHHbIMU Mo BCew NrioLLaan pacyeTHOro NonepeyHoro
ceyenus. [py fefcTBUMM U3rMBatOLLETO MOMEHTA KacaTerbHble YCUnusl, BOCNPUHUMAaeEMble 6ETOHOM 1
rionepeyHol apmaTypon, MPUHUMAIOT MMHENHO U3MEHSIIOLLMMUCS MO ASIMHE PACYETHOTO MOMEPEYHOro
CeyYeHus B HanpaBneHuy AefCTBUS MOMEHTa C MaKCUMarbHbIMM KacaTerbHbIMU YyCUnMsiMm
NPOTVBOMONIOXHOIO 3HaKa y KpaeB PacYeTHOro NONepeYHOro CEYEHsi B 3TOM HarnpaBneHum.

PacyeT Ha npofasnvnBaHve Npu A4encTBUM COCPedOTOHEHHOW CUIbl U OTCYTCTBUN NONepevHon
apmaTypbl NPoM3BOAAT cornacHo 8.1.47, npu AeNCTBAN COCPEAOTOYEHHON CUIbl U HaMUYMK NonepeyHon
apmaTypsl - cornacHo 8.1.48, npu 4encTBUM COCPEAOTOYEHHbIX CUMbl M M3rMbatoLLero MoMeHTa u
OTCYTCTBMM NOMEPEYHON apMaTypbl - cornacHo 8.1.49 n npu A4eicTBNM CoCpeaoTOYEHHBIX CUMbl U
n3rnbaroLLero MoOMeHTa 1 Hann4um nornepeyHon apmaTtypsl - cornacHo 8.1.50.

PacyeTHblIii KOHTYP NONEepPeYHOro Ce4eHns! MPUHUMALOT: NPY PaCTONOXeHUN NNoLLAAKM Nepeaayn
HarpyaKu BHYTPU NIIOCKOrO 3fIEMEHTa - 3aMKHYTbIM 1 Pacroro)eHHbIM BOKPYF MIOLLaAKM nepegaqm
Harpy3ku (pucyHok 8.11, a, &), Npy pacnonoxeHuy NIoWaaKy nepeaaydmn Harpy3ku y kpasi unu yrna
NMNOCKOro 3fiemMeHTa - B BAE [1BYX BApUAHTOB: 3aMKHYTbIM 1 pacnonoXeHHbIM BOKPYr NIOLLAAKN
nepeaavn Harpy3ku, 1 He3aMKHyTbIM, CNieAyIoLLMM OT KpaeB MocKOoro anemeHTa (pucyHok 8.11, 6, 8), B
3TOM CIly4ae y4UTbIBalOT HaMMEHbLLYIO HECYLLYIO CMOCOBHOCTb NpY ABYX BapuaHTax pacrosioxeHNst
PaCYETHOrO KOHTYpa NMOMEepPeYHOro CeYEHMs.

PucyHok 8.11 - Cxema pacuyeTHbIX KOHTYPOB NonepeyHoro ce4eHUs Npu NpoaaBnUBaHumn
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a - NoLwaaKa NPUoKeHUsl Harpy3K BHYTPY NIIOCKOTO 3fieMeHTa; 6, 8 - TO e, Y Kpast MIIoCKoro
3MEMEHTa; & - NPU KPecToo6pa3HOM PacronoXeHUM NonepeyHo apMaTypbl.

1 - nnowaab NPUNOXEHNST Harpy3Kku; 2 - pacHeTHbIN KOHTYP MONepeyHoro cevexus; 2' - BTOpo BapuaHT
PacnoroxeHns pac4YeTHOro KOHTYpPa; 3 - LIeHTP TSXXeCTW pacHeTHOro KOHTypa (MecTo nepeceyeHus ocen

fyh ); 4 - LeHTP TSKECTM NIOLLAKM MPUIOKEHWS Harpyaku (MecTo nepecedeHus oceit £ n ¥ ); 5-
nonepeyYHas apmarypa; 6 - KOHTYp pacHeTHOro NonepeyHoro ceveHns 6e3 yyeta B pacyeTe nonepeyHown
apmartypsl; 7 - rpaHuua (Kpaw) NrocKoro aremMeHTa

PucyHok 8.11 - Cxema pacHeTHbIX KOHTYPOB NMOMEPEYHOro CeYEeHUst NpU NPoAaBIMBaHUA

B criyuae pacrionokeHst OTBEPCTUS B NANTE Ha PACCTOSIHUM MeHee 6 % OT yrria v kpasi NNoLLaaKM
nepeaayn Harpysku 4o yria Unv Kpasi OoTBEPCTMS, YaCcTb PACHETHOTO KOHTYpa, PacnonoXeHHas Mexay
[OBYMs1 kacaTenbHbIMU K OTBEPCTUIO, NPOBEAEHHBIMU U3 LIEHTPa TSHXKeCTU NIoLLaiKv Nepeaayn Harpysku,
B pacyeTe He yYUTbIBaeTCs.

Mpun fencTBUM MOMEHTA Mo g mecre NPUMOXEHUST COCPEeSOTOYEHHO Harpy3Kku NOMOBUHY 3TOMO
MOMEHTa y4UTLIBAIOT MpY pacyeTe Ha NPoAaBnvBaHvie, a APYryto MOMOBMHY - MPU pacyeTe no
HOpMaribHbIM CeYEHUSIM MO LLMPUHE CeYeHNs!, BKIIOYaTOLLEN LIMPUHY NIOLWaAKM Nepeaayun Harpysku 1
BbICOTY CeYeHWs! NOCKOro 3rieMeHTa Mo 06€e CTOPOHbI OT NIOLLaAKM Nepeaayn Harpy3ku.

Mpun AencTBUM COCPELOTOYEHHBIX MOMEHTOB U CUSTbl B YCMOBUSAX MPOYHOCTU COOTHOLLEHUE MEXTY
DelCTBYIOLLMMI COCPEAOTOYEHHBIMU MoMeHTaMu | yunThiBaeMbIMM Ny NPoaaBIMBaHM, U
npeaernbHLIMMU My NPUHUMAIOT He Goree NOMOBMHLI COOTHOLLIEHWSI MEXTY AENCTBYHLLMM

i
COCPefoTOueHHbIM yeunem & 1 npeaenbHbiM “ 2k

Mpu pacnonoXeHU COCPeOTOYEHHON CUMbl BHELLEHTPEHHO OTHOCUTENbBHO LIEHTPa TSHKECTM KOHTYpa
pacyeTHOrO NOMepPEeYHOro CeYEHMs 3HaYEHs U3MMBatoLLMX COCPEAOTOMEHHBIX MOMEHTOB OT BHELLHE
Harpy3kuv onpeaensiioT C y4eToM AOMOSHUTENBHOrO MOMEHTa OT BHELIEHTPEHHOTO MPUIIOXKEHMS

COCpe,D,OTO‘-{eHHOI;I CUnbl OTHOCUTENBHO LLEeHTPa TAXECTU KOHTYpa pacHeTHOro nonepeyHoro ce4veHunsa ¢
NONoOXUTENbHbIM UM OGpaTHbIM 3HaKOM NO OTHOLLUEHMIO K MOMEHTaM B KOJTOHHE.

Pacyem anemeHmos Ha npodasnusaHue rpu delicmeuu cocpedomo4eHHoU cusibl

8.1.47 PacueT anemeHTOB 6€3 nonepeyHon apmMaTtypbl Ha NPOAaBIIMBaHNE NpyU ENCTBUN
COCpPeaoTOHEHHON CUMbl NPOU3BOAAT U3 YCIOBUSA

F < P (8.87)

rme F. cocpeaoTOYeHHasi cuna OT BHELLHeW Harpysku;



b
balt npeferibHoe ycunme, BocrnpuHumaemoe 6eToHOM.

Ycunve Fy onpeaenstoT no gopmyne

Fb,ui{ = Rbi ' AEJ , (8.88)

0,55
me A{’ - nriowaab pac4Y4eTHOro nonepeYHoro ce4eHnst, pacnosioXXeHHOro Ha pacCToAHUN ~* 0 or

IPaHULIbI NOLLAAM MPUIOXKEHUSI COCPEOTOYEHHOM Curbl & ¢ paBoyeil BbICOTON CeueHus o (pucyHok
8.12).

PucyHok 8.12 - Cxema Ans pacueTa xene3o6eToOHHbIX 35IeMEHTOB 6e3 nonepevyHon
apMaTypbl Ha npoAaBnvMBaHue

h2 2

L —]
hyl2

g2

hyf2 b A2

1 - pacyeTHoe NnonepeyHoe CeYeHue; 2 - KOHTYP PAacYETHOTO MOMEPEYHOTo CeYeHNst; 3 - KOHTYP MIoWwaaKku
NPUIMOXEHUs! Harpysku

PucyHok 8.12 - Cxema Ans pacyeTa xerne3obeToHHbIX 3eMeHToB 6e3 nonepeyHon apmaTypbl Ha
npoaasnMBaHve

Mrowaab 4 onpeaenstoT no gopmyne

Ay =uthy (8.89)



e ¥ - nepuMeTp KOHTYpa pacyeTHOro NOMEePEYHOTO CeYeHNs;

= +
By npvBeaeHHas paboyas BbICOTa CeUYEHMs Ay = 05(k0x + Fiy ) ,

) B . o
3aeck “0r y “UF - pabouas BbICOTA CeUeHWs! AMs NPOAOMEHON apMaTYpbl, PACTONOKEHHON B
HanpasneHun oceit £ un ¥ .

8.1.48 PacueT anemeHTOB C NonepeyHor apmaTypoii Ha NnpoaaennBaHue Npu 4encTeum
cocpefoTodeHHOM cunbl (prcyHok 8.13) nponaBoasAT 13 ycnosus

F L Fypit * Fouir (8.90)

F o o
e “ sl _ npenenkHoe ycunve, BOCMIPUHUMAEMOE MOMepeyHoit apMaTypolt Npu NpoaaBMBaHIM;
I
bult npepensHoe ycunue, BOCnpMHuMaemoe 6eToHoM, onpeaensemoe cornacHo 8.1.47.

F, o o o o
Yeunme W2 BocnpuHMMaeMoe nonepeyHoi apMaTypoil, HOPMarbHOI K NPOLONLHOI OCH 3rieMeHTa
1 pacnoniokeHHoM paBHOMEPHO BOSb KOHTYpPa pac4ETHOrO NONEepPeYHOro CeYeHUsl, ONPEAEnsItoT Mo
copmyne

st,ui{ =0,8g5 1 i (8.91)

me 7 - ycunue B nonepeyHol apmMaType Ha eOuUHULY AMMHBI KOHTYPa PACHETHOTO MOMEPEYHOTO

. 0,54
CeYyeHus1, pacnorioXXeHHOW B npegernax pacctosaHua ~* 0 no obe CTOPOHbI OT KOHTYpa pac4eTHOoro
ceyeHus

SH

Two (8.92)

SH

Faw =

A . 2
SWo- nrowaab CeYeHns nonepeyHon apMaTypsbl C Wwarom ¥, pacnornoxeHHas B npegenax

0,5k
paccTosHusa ’ 0 no obe CTOPOHbI OT KOHTYpa pac4eTHOro nonepe4yHoro ce4eHnad no nepumeTpy
KOHTYpa pac4YeTHOro nonepeyHoro ce4veHuns;

¥ - nepuMeTp KOHTypa PacyYeTHOro NonepeYHoro Ce4YeHus, onpeaensieMblii cornacHo 8.1.47.

IMpy pacnonoxeHny NonepeyHon apMaTypbl HEPaBHOMEPHO MO KOHTYPY PACHETHOrO NoMepeYHoro
CEYEHVS!, 8 COCPEAOTOHEHHO Y OCEN NIOLLAAKY Nepefaqn Harpysku (KpecToobpasHoe pacnonoxeHe
nonepeyHon apMaTypbl) NEPUMETP KOHTYpa ¥ [ns nonepeyHon apMaTypbl MPUHUMAIOT MO (haKTUYECKUM

o L
ANMHaM y4acTKOB PacmnosioXeHUs nonepeyHon apMarypbl Lo n ~S*F no pacyeTHOMY KOHTYpY
npopasnmBaHus (pucyHok 8.11, 2).

Fomut npuHMMatoT He 6oree 2By i . MonepeyHyto apmaTypy y4nThIBaOT B

0,255, 44

.
3HaueHne Fyup

F
pacyeTe npu ~ S ye meHee

3a rpaHvLiel pacnorokeHys NonepeyHon apmMaTypbl pacyeT Ha NpoAaBIMBaHNE MPOU3BOAST

cornacHo 8.1.47, paccmaTtprBas KOHTYP pacyeTHOro NOMepPeYHOro CeYEeHNs Ha PpacCTOSHUN 0.5% oT
rpaH1Lbl pacnonoXeHusi nonepeyHorn apmartypsbl (pucyHok 8.13). Mpu cocpeaoTo4eHHOM pacnonoXeHUn
nonepeyYHoii apMaTypbl Mo OCAM NIOLRAKM Nepeaadmn Harpysku, KPOMe TOro, Pac4eTHbIN KOHTYP
nonepeyHoro ceveHnst 6eToHa NPUHUMALOT NO AMaroHanbHbIM JIMHUAM, CreayHLLMM OT Kpast
pacnoroxeHus nonepeyvHoi apMatypbl (pucyHok 8.11, 2).

PucyHok 8.13 - Cxema ans pacueTa xene3o6eTOHHbIX NUT C BepTUKaNbHON PaBHOMEPHO
pacnpepeneHHOW nonepeyYyHoOn apmaTypoi Ha npoaaBnMBaHue
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1 - pacyeTHoe NnonepeyHoe CeYeHre; 2 - KOHTYP PacHETHOrO NOMEepPeYHOro CeveHnst; 3 - rpaHuLbl 30HbI, B
npefernax KoTopbIX B pacyeTe YUUTLIBAETCA NonepeyHas apMaTypa; 4 - KOHTYp pac4eTHOro nornepeyHoro
ceyeHst 6e3 yyeTa B pacyeTe NornepeyHorn apMaTypsbl; 5 - KOHTYP NIOWaAKM NMPUOXKEHUS HArpy3ku

PucyHok 8.13 - Cxema Ans pacyeTa ene3obeToHHbIX NMUT C BEPTUKanbHON paBHOMEPHO
pacnpeaeneHHo NonepeyHon apmaTypoit Ha NpoaaBnMBaHue

MonepeyHas apmaTypa AOomKHa YA0BNETBOPSATH KOHCTPYKTUBHBIM TPEGOBaHWSIM, NPUBEAEHHBIM B
10.3. MNpu HapyLweHnn ykasaHHbIX B 10.3 KOHCTPYKTMBHBIX TPEGOBaHUIA B pacyeTe Ha NpofaBnMBaHve
crepyeT y4uTbiBaTh TOMLKO MONEPeYHyo apMaTypy, NepecekatoLLyto npammay NnpoaasMBaHns, npu
obecneveHnn ycroBuin ee aHKepoBKMU.

Pacyem anemeHmos Ha npodasnueaHue rpu delicmeuu cocpedomoYeHHbIX Curbl U u3aubarouje2o
MomeHma

8.1.49 PacueT anemeHTOB 6€3 nonepeyHon apMaTtypbl Ha NPOAABIIMBAHNE NPU COBMECTHOM
NefiCcTBUN COCPEOTOMEHHbIX CUMbl U U3rMBatoLLEro MOMEHTa (CM. PUCYHOK 8.12) Npon3BOAAT U3 yCrnoBus

F M

—+ <1
Ty Mppy

(8.93)

rme B cocpenoTovYeHHaa cuna ot BHELLHEN Harpysku;

M - cocpenoToueHHbI N3rMBALOLLMI MOMEHT OT BHELLHEN Harpy3Ki, y4uTbiBaeMbIii py pacyeTe Ha
npopasnmeaHue (8.1.46);

Py ) Mourr _ .
n npefenbHble COCpefoTOYEeHHbIe cuna n M3FM63|OLLMV| MOMEHT, KOTOpbl€ MOryT ObITb

BOCMPUHATLI 6eToHOM B pac4eTHOM nonepevyHoM ceveHun npu nx pasgeribHom nencTeuu.

B »xene3o06eToHHOM KapKace 34aHuii C NIIOCKMMM NePEKPbITUSIMMA COCPeaOTOUEHHbIN n3rnbatowmin
M; . .
MOMEHT ¢ paBeH CymMMapHOMY M3rMBaloLLEMY MOMEHTY B CEUEHUAX BEPXHEN 1 HIDKHEN KOSIOHH,
NPUMbIKAIOLLMX K NEPeKpbITUIO B pacCMaTpUBaEMOM yare.

MpenenbHyto cuny Fout onpegenstoT cornacHo 8.1.47.

o . A,
MpeaentHbIi narmbatoLin MomeHT ~ 2 onpeaensioT no coopmyne



Myt = Rye Wy 1y (8.94)

me O MOMEHT COMPOTUBIIEHNSI PACYETHOTO NOMNEePeYHOro CeYeHus, onpeaensemblin cornacHo 8.1.51.

Mpun fencTBUM M3TMBAIOLLYX MOMEHTOB B ABYX B3aMMHO NEPTNIEHANKYIISIPHBIX MIIOCKOCTSIX pacyeT
NPOU3BOASAT U3 YCIOBYSI

F+MX+M}'

L S B
By Mg Mip

(8.95)

M, M .
me ¥, ' u ™! - cocpenotoueHHble cina 1 UsrMbaloLLMe MOMEHTLI B HanpaBneHusix ocent £ un 1
yyuTbIBaeMble Npu pacyeTe Ha npoaaBrmBaHue (8.1.46), oT BHELUHEN Harpy3Ku;

= M M,
balt  Wbrulf  SEyul | npenenbHble COCPEAOTONEHHBIE CUNA 1 M3TMGAIOLLME MOMEHTI B

HanpaBneHnax ocen X n r , KOTOpbl€ MOryT ObITb BOCMPUHATLI 6eToHOM B pac4yeTHOM nonepeyHom
ceYeHnn npu nx pasaefibHom Le’icTBUN.

Ycunve Fy i onpeaenstoT cornacHo 8.1.47.

Myyyrr |, Moy uit .
Yeunms n B onpenensIoT COMmMacHo ykasaHnsiM, MpUBEAEHHbIM BbiLLE, MPY AEACTBUMN
MOMEHTa B NAOCKOCTYM OCell X 1 { COOTBETCTBEHHO.

8.1.50 PacyeT Npo4HOCTM 3rIEMEHTOB C NOMNEPEYHON apMaTypon Ha NPOAaBMBaHWe Npu eVCTBUN
COCpPeaOoTOYEHHON CUMbl U U3MBaOLLMX MOMEHTOB B ABYX B3aWMHO NepneHAVKYNAPHbIX MIOCKOCTSAX
NPOU3BOASIT U3 YCIOBUS

F + Ll + M}'

X

Fb,ui{ + st,m’f be,uif + Msw,x,uii Mby,uii + Msw,\y,uit

<1
(8.96)

me ¥, My My o 8.1.49;

I M, M,
bault Sbralt ) Bl npenerbHble COCPEAOTONEHHBIE CUMa U M3TMBAIOLLME MOMEHTbI B

HanpaeeHnax ocen X n r , KOTOpbl€ MOryT ObITb BOCMNPUHATDI 6eToHOM B pac4yeTHOM nonepe4vyHoMm
ceyvyeHnn npu nx pasaefibHom nencTeum;

F

SW,ulE

M M
swxult g SEswpult npeaernbHble COCPELOTOUEHHbIE CUMa U n3rnbatoLLye MOMEHTbI B

HanpaeneHusix oceit £ 1 ¥, koTopble MOryT GbiTb BOCTIPUHSITHI NONEPEYHOM apMaTypoil Mpu UX
pa3gensHoOM OeNCTBUN.

Veurms Toatt Moz, M i

Fow i onpegensioT cornacHo ykasaHuam 8.1.48 n 8.1.49.

M M o o . o
Yeunms ©sralt y S swpalt gocnpuHMMaeMble NonepeyHol apMaTypoit, HOPMarbHON K MPOAOMLHON

OCu anemeHTa n pacnono»(eHHon PaBHOMEPHO BAOSb KOHTYpPaA pac4eTHOro ce4veHus, onpenensdtoT npu
[EeACTBUM M3rMbatoLLEro MOMEHTA, COOTBETCTBEHHO B HanpasneHun ocen X n r no cbopmyne

Msw,uf! =08 g5 Wy , (8.97)

W,

me Lsw g Vow _ onpegenstoT cornacHo 8.1.48 n 8.1.51.

Fb,ui{ + st,uii be,uif + Msw,x,uii Mb_y,uii + M

3HaueHus syt g ycrosum (8.96) NPUHMMAIOT He

28y g ‘ 2M i ,

2M,
Gonee byl cooTBETCTBEHHO.

MonepeyHas apmaTypa AOmKHa OTBEYaTb KOHCTPYKTUBHLIM TpeGoBaHusm, npuseaeHHbIM B 10.3. Mpu
HapyLLeHUW ykasaHHbIX B pa3gene 10.3 KOHCTPYKTUBHbIX TpeboBaHWi B pacyeTe Ha NpoaaBiMBaHne
crnepyeT y4uTbiBaThb TOMbKO NOMNEPEYHyYo apMaTypy, NepecekaroLLyto nmpamuay npogasnvBaHus, npy
obecneveHnn ycroBuin ee aHKepoBKMU.

8.1.51 B ob6Luem criy4ae 3Ha4eHnst MOMEHTa CONPOTUBIIEHWSI pacHETHOro KOHTypa 6eToHa npu

W o
npopaBrmBaHmM - ¥} B HanpaBreHMsIX B3aUMHO NeprieHavKynsipHbIx oceit £ 1 ¥ onpegensioT no
copmyne

Tonty)
Woxtyy = ————
x| (8.98)

i .
e “#*F) - MOMEHT MHEpLIM PacUETHOrO KOHTYPa OTHOCUTENLHO OCeit S , NPOXOASALLMX Yepes ero
LLEHTP TshkeCTu (pUcyHok 8.11);



X
Orax _ makcumanbHoe PacCTOsiHWE OT PACUYETHOTO KOHTYPA A0 €ro LIEHTPa TSHKECTU.

Toaipy Loy
3HayeHre MoMeHTa nHepuun ~ 2! onpedensioT Kak CyMMy MOMEHTOB MHepLmmn ~**M) oTaenbHbIX
YHaCTKOB PaCcYETHOTO KOHTYpa NonepeyHOro CEYEeHNs OTHOCUTESBHO LEHTParibHbIX OCEH, MPOXOAALLX
Yepes LEeHTP TAXECTU pacHETHOro KOHTYypa, NPpUHMMasn YCII0BHO LLUMPUHY KaXao0ro ydacTka paBHOIZ
eauHuLe.

lMonoxeHue LieHTpa TSHKECTH PaCcHETHOMO KOHTYpa OTHOCWUTENBHO BbIGPaHHO OCK onpesensitoT no
copmyne

_ =L %0

x(»)
’ 2L (8.99)

rme £7 - ANWHa OTAESIbHOro y4acTKa pacHeTHOro KOHTypa;

%o pacCTOsiHVE OT LIEHTPOB TSHKECTM OTAETNbHBIX Y4aCTKOB PACYETHOrO KOHTYpa 10
BbIGpaHHbIX OCeil.

F 7
I'IpM pacyeTax npuHUMarKT HaMeHbLUMe 3Ha4YeHUAa MOMEHTOB CONPOTUBIIEHNA bx by .

MOMeHT ConpoTMBEHUS pac4YEeTHOrO KOHTYpa 6eToHa ANsi KOMNOHH KPYTTOro CeYeHnst onpeaensiioT no
copmyne

%=7f(D;hu)2

me L' - anameTp KoMoHHHI.

v I'a"?sw )
8.1.52 3Ha4eHWsi MOMEHTOB COMPOTMBIIEHUS MONEPEYHON apMaTypbl NpU NPOLaBMBaHUN Wi B
TOM cny4ae, Korga nonepevyHasa apMartypa pacnosiokeHa paBHOMEPHO BAOSb pacYETHOro KOHTypa

%

NpoAaBnMBaHUs! B NPeenax 30Hb!, FPaHiLIbl KOTOPOI OTCTOSIT HA PACCTOSIHAM 2 B KAy CTOPOHY OT
KOHTypa npoaaBrvBaHus 6eToHa (CM. pUcyHok 8.13), MpUHUMaLOT PaBHLIMM COOTBETCTBYIOLLYM

aHaveHnam % WE’J‘.

IMpy pacnonoxeHUy NoNepeyHoON apMaTypbl B NIOCKOM 3/IEMEHTE COCPELOTOMEHHO N0 OCSM rPy30BOW
NroWaaKM, HanpyUMep Mo 0CK KOMOHH (KpecTooBpasHoe pacronoXeHue nonepeyHon apMaTypb B
NEepPeKpPLITUN), MOMEHTBI COMPOTUBIIEHMS MOMEPEYHOI apMaTypbl ONPEAEnsitoT Mo TEM e NpaBuram, 4To
1 MOMEHTbI COMPOTUBIEHUsI 6ETOHA, MPUHUMAs COOTBETCTBYHOLLYIO (PAaKTUYECKYIO ANMHY OrPaHUYEHHOTO

yJacTKa pacrnonoXeHus! MonepeyHon apMaTypbl Mo pacuETHOMY KOHTYPY NpoAaBnvBaHust L " Lw
(pucyHok 8.11, e).

PacyeT nNOCKOCTHbIX XeJe306e TOHHbIX 35IeMEeHTOB NJIUT U CTEH NO npoYHOCTUN

8.1.53 PacueT no NpovHOCTH MAOCKWX NIUT NEPEKPbITUIA, MOKPLITUN 1 (hyHAAMEHTHBIX NUT cneayeT
NpoM3BOANTL KaK pacyeT NIoCKMX BblAENEHHbBIX 3NIEMEHTOB Ha COBMECTHOE AeNCTBME U3rMBatoLLmMX
MOMEHTOB B HamnpaBfieHUM B3aUMHO NEPNEHANKYMSAPHBIX OCE U KPYTSALLMX MOMEHTOB, MPUMOXEHHBIX N0
60KOBbIM CTOPOHAaM MIIOCKOrO BbIAENEHHOTO 3NIeMEHTa, a TaKxe Ha AeNCTBME NPOAONbHbBIX 1
nonepeYHbIX CUI, NPUMNOXEHHbIX NO GOKOBLIM CTOPOHAM NIIOCKOro aniemMeHTa (pUCcyHok 8.14).

PucyHok 8.14 - Cxema ycunui, AeiCTBYHOLMX Ha BblAENEeHHbIN NIIOCKUNA 3NIEMEHT
€ANHUYHOM WNPUHbI

I?) M,

N, (770 IR T
o, o

. A

7 M.,
e M.,

T
AT
z

PucyHok 8.14 - Cxema ycunun, eACTBYIOLLMX Ha BblAENEHHbIV MIOCKWA 3NEMEHT €OUHUYHOW LLMPUHDI



Kpome Toro, npy onupaHum NIOCKMX MAMT Ha KOMOHHbLI CNeAyeT NPoM3BOAWTL pacyeT NimT Ha
npogaBnMBaHne Ha AeCTBNE COCPeaOTOYEHHBIX HOPMasbHbIX CUIT U MOMEHTOB cornacHo 8.1.46-8.1.52.

8.1.54 PacyeT no NpoYHOCTU NIIOCKUX MANT B OOLLUEM Crly4ae peKkOMeHAYeTCS NPoM3BOAUTb NyTEM
pasgeneHunst NIOCKOro afieMeHTa Ha OTAesbHbIe Crov CxxaToro 6eToHa 1 pacTsiHyTOW apmaTypbl 1
pacyeTa Kaw/aoro crios oTAeNsLHO Ha AefCTBME HOPMarbHbIX U CABUraloLLMX CUM B 9TOM crioe,
NONyYeHHbIX OT AEUCTBUSA U3MMBAIOLLMX N KPYTALLMX MOMEHTOB Y HOPMarbHbIX cun (pUCyHok 8.15).

PucyHok 8.15 - Cxema ycunum, oecTBylomnx B 6eTOHHOM 1 apMaTypHOM CIosixX
BblZeNIeHHOro NNoCcKoro anemMeHTa NAuUTbI

s / N,
Lf 4 - N, Ay
N 1y
e X
£ |4
Ay N, S %
z

PucyHok 8.15 - Cxema ycunuii, AeicTBYOLLMX B GETOHHOM U apMaTypHOM CrOsiX Bbl4EMNEHHOro Niockoro
aemMeHTa NnnThbI (YCUIMsA Ha NPOTUBOMNOMOXHbLIX CTOPOHAX YCIOBHO He NokasaHbl)

PacyeT nnockmx anemMeHToB MnnUT MOXET Takke npon3BoanTbLCA 6e3 pasgenexHus Ha croun 6eToHa un
paCTﬂHyTOI7I apmaTtypbl Ha COBMECTHOe nevncTeme n3rnbdaromx n KpyTALMX MOMEHTOB U3 yCJ'IOBI/IIZ,
OCHOBaHHbIX Ha 0606LL|8HHbIX YpaBHEHUAX NpeaesibHOro paBHoOBECUA:

(M gy =M, (M gy ~ M) =M, 20

(8.100)
Mgy 2 M, (8.101)
Mypy 2M . (8.102)
My 2 My (8.103)

me Mx My My

3NIEMEHT;

- n3rnbaroLme 1 KpyTSaLmMe MOMEHTbI, AEMCTBYIOLWME Ha BblAeNeHHbI NIOCKUiA

M M M
rult Syt SSpall | npenenbHble M3MMGAIOLME U KPYTSLLME MOMEHTBI, BOCTIPUHMMAaEMble

NNOCKUM BblAENEeHHbIM 311IEMEHTOM.

Mx uif M uff
3HaueHus npegenbHbIX VI3FI/163KJLLMX MOMEHTOB B n pe cnefyet onpefendaTtb U3 pacyeTta

HOPMarsHbIX CeYEeHUI, NepreranKYNAPpHLIX ocam £ 1 ¥ | NNockoro BblaeneHHOro areMeHTa ¢
NpOJOMNbHOI apMaTypoii, NapannensHoi ocsim < n ¥, cornacHo ykasanusim 8.1.1.-8.1.13.

M,
3HaueHns NpeaernbHLIX KPYTALLMX MOMEHTOB CrieflyeT onpeaensTh no 6etoHy = ##:4 yno

pacTsHyTON NpoAoNbHON apmaTtype M“S‘"”"‘ no dopmynam:

- 2
My = 01Ryb% 1 (8.104)

rme b n ko MEHbLLMIA 1 BOnbLUWIA pa3mepbl COOTBETCTBEHHO MJIOCKOro BblAENEHHOro 3N1ieMeHTa;

Msp,uii =058 (4 + As_y)kﬂ (8.105)



Asx As 7 hE pF-
me n F - nrowaan cevdeHna NnpoaosibHOM apMaTypbl B HanpasneHun oceun n ;

F
0. paﬁoqaﬂ BbICOTa nonepevyHoro ce4eHna ninTbl.

,ElonycxaeTcn NPUMEHATHL N Apyrne MeTobl pacyeTa no NPOYHOCTU NSIOCKOro BblAeneHHoro
AnemMeHTa, nony4yeHHble Ha OCHOBE paBHOBECUA BHELUHUX yCVIJ'lI/IVI, ,Clel;ICTBy}OLLMX no 6oKkoBbIM CTOpOHam
BblEelIeHHOro afieMeHTa U BHyTPEeHHNX yCI/IJ'II/II7I B AWaroHaribHOM ce4eHUn NJI0CKOoro BblaesrieHHOro
anemMeHTa.

I'IpM 0EVCTBUM Ha BbIAENEHHDBIV NOCKWA 3NEMEHT MIUT TaKXe I'IpO,ElOJ'leOI;I Cunbl pacyeT cneayet
npon3BOAUTb KaK OJ1A BblAENeHHOro nyioCKoro afieMeHTa CTeH cornacHo 8.1.57.

8.1.55 PacueT nnockoro BblAEeneHHoro anemMeHTa Ha AefcTBMe NonepeyHbIX Cun cneagyeT
NpoM3BOAUTL U3 YCIOBUS:

PR
Onutr Lyt (8.106)

rme Qx n Q}' - nonepeYHble CUnbl, ﬂ,eVICTByIOUMe no 6oKoBbIM CTOpPOHaM NioCKoro BbiaerieHHoro
ANeMeHTa;

it " Cpatr npeaernbHble nonepeyHble CUbl, BOCNIPUHMMAEMbIE NIOCKVUM BblAENeHHbIM
3MEeMEHTOM.

3HayeHus npegernbHbIX NonepeYyHbIX cuin onpeaenarT no d)opmyne:

G = + st, (8.107)

me Do g Low . npeaenbHble nonepeyHbie CUrbl, BOCNIPUHUMaeMble COOTBETCTBEHHO GETOHOM U
rionepeyHol apmaTypoi v onpeaernsiembie no hopmMyrnam:

QEJ = 0:5Rb!bkﬂ; (8108)

Oow = swhn , (8.109)

me 95W _ UHTEHCUBHOCTb nornepeYHoro apMMpoBaHusi, onpeaensiemas no dopmyre (8.59).

8.1.56 PacyeT no npo4HOCTM CTeH B 0bLLeM criydae crieqyeT NpoM3BOAMTL Kak MIIOCKMX BblAEeNeHHbIX
3M1eMEeHTOB Ha COBMECTHOE [e/CTBME HOPMaribHbIX CUI, M3rMBatoLLMX MOMEHTOB, KPYTALLMX MOMEHTOB,
CABUraloLLMX CUI, NONEepPeYHbIX CUI, NPUNOXEHHbIX N0 GOKOBLIM CTOPOHAM MIIOCKOrO BblAENEHHOro
anemeHTa (pucyHok 8.16).

PucyHok 8.16 - Cxema ycunui, AeNCTBYOLWUX Ha BbiAENEHHbIN NIIOCKUN 3N1IeMEHT
€AUHUYHOW LUMPUHBI CTEeHbI




PucyHok 8.16 - Cxema ycunuii, [ENCTBYIOLLMX Ha BblAENEHHbIN NIOCKUA SNEMEHT eQUHUYHON LUMPUHBI
CTeHbl (YCUnus Ha NPOTUBOMONOXHbBIX CTOPOHAX YCMOBHO He Noka3aHbl)

8.1.57 PacueT cTeH B 06LLeM Cry4ae pekOMEHAYeTCs NPOM3BOAUTL MyTEM pasaeneHust NIocKoro
31eMeHTa Ha OTAenbHbIE CIoN CXaToro 6eToHa U pacTAHYTOW apMaTypbl U pacyeTa Kaxgoro crnos
OTAerbHO Ha AeNCTBYE HOPMasbHbIX U CABUraoLLMX CUM B 3TOM CII0€, NOSy4eHHbIX OT AeNCTBUSA
M3rMBatoLLMX U KPYTSALLMX MOMEHTOB, OGLLMX HOPMaribHbBIX U COBUTaloLLMX CUr.

[onyckaeTcs npon3eoanUTb pacyeT 6e3 pasaereHuns Ha crion GeToHa 1 pacTsHYTON apmaTypbl
OTAENbHO U3 NIOCKOCTU CTEHbl HA COBMECTHOE AE/CTBUE M3rMGALOLLMX MOMEHTOB, KPYTSLLMX MOMEHTOB
1 HOPMaribHbIX CUIT M B MIIOCKOCTU CTEHbI HA COBMECTHOE AECTBUE HOPMATTbHBIX U CABUIAIOLLYX CUr.

PacuyeT cTeHbl B CBOEW NMOCKOCTY PEKOMEHAYETCS NPOU3BOANTL 13 YCIOBUIM, OCHOBAHHBIX Ha

0606 LLEeHHbIX YpaBHEHUAX NpefenbHOro paBHOBECUA:

(Nt = M)y gy~ Ny) = Ny 20

: (8.110)
Nty 2 Ny, (8.111)
Ny 2 N}.; (8.112)
Nyt 2 Ny (8.113)

N, N, N -
me xR - HOpMarsbHble U caBurarome cunbl, 4encTByoLLMe no 60KOBbIM CTOpOHaM nJiockoro
BblEJIeHHOro afnieMeHTa;

Nx i , uif N uff
A , 2 n Lt - npefernbHble HopMarbHble U caBuratolme Cusbl, BOCNpnHMMaemble

NSI0CKNM BblAENEeHHbIM 3JIEMEHTOM.

Nx it N uif
3HaueHust NpedernbHbiX HopManbHbIX cun ~ &y P cnenyeT onpenensTe n3 pacyeta
HOPMarbHbIX CEYEHUI, NEePreRHANKYNAPHLIX 0caM £ 1 ¥ | MNocKoro BblAeneHHOro areMeHTa ¢
BEPTUKANLHOI 11 FOPU3OHTANLHOM apMaTypol, napanmensHoi ocam £ 1 ' | cornacHo ykasaHusm 8.1.14-
8.1.19.

2
3HaueHMs NpeaensHbIX CABUMAOLLX CUM CRieAYeT onpeaensTs no 6eToHy P 1 no apmatype

Nopatt o chopmynam:

Ny = 038 4 (8.114)

rme Ab - paﬁoqaﬂ nnowanb nonepeYyHoro ceveHna ©eToHa BblAENEHHOrO aieMeHTa.

Ns@,uii =058 (A + As_y) (8.115)

A g A At
me "t n - nnowaab cevyeHna apMaTtypbl B HanpaBieHun ocen n B BblAENIEHHOM 3iEMEHTe.

PacyeT 13 NMockoCTW CTEHbI MPOU3BOAST aHArNOTMYHO PacyeTy NIOCKUX MIUT NEPEKPbITHIA,
onpefensisi 3Ha4eHus NpeaerbHbIX U3rMGaloLyX MOMEHTOB C Y4ETOM BUSIHWSI HOPMaribHbIX CUTT.

[onyckaeTca NpUMEeHATb U Apyrue METOAb! pacyeTa Mo NPOYHOCTY NIOCKOTO BblAErNeHHOro
3reMeHTa, NomyYeHHbIE Ha OCHOBE PAaBHOBECHS BHELLHWX YCUIWIA, Je/CTBYIOLLMX MO GOKOBBIM CTOPOHaM
BbIAESIEHHOTO 3NIEMEHTA, W BHYTPEHHUX YCUIWIA B fMAroHansHOM CeYeHWM BbAETNIEHHOTO drieMeHTa.

8.1.58 PacyeT no NpoYHOCTU NIIOCKNX BblAENEHHbIX 3NEMEHTOB CTEH Ha AENCTBME NONepPeYHbIX CUM
crnepyeT NPOM3BOAWTE aHaNoOrMYHO pacyeTy MIMT, HO C YYETOM BRMSHWS MPOAOSIbHBIX CUI.

8.1.59 PacyeT no TpeLWHOCTOMKOCTH NnMT (Mo 06pasoBaHMIo U PacKpbITUIO TPELLWMH HOPMaribHbIX K
NPOAONBbHOM OCU 3NeMeHTa), crieyeT NPOU3BOAUTL Ha AeicTBUE urnbatowmx MoMeHToB (6e3 yyeta
KPYTSLLMX MOMEHTOB) COFMNaCcHO ykasaHusM pasgena 8.2.

8.2 PacuyeT aneMeHTOB Xene306eTOHHbIX KOHCTPYKLUI MO npeaenbHbIM
COCTOSIHASIM BTOPOW rpynnbli



O6wwue nonoxeHus

8.2.1 PacyeTbl No npegernbHbIM COCTOSHUSIM BTOPOW pynbl BKIOYAOT:

pacyet no obpa3oBaHUIO TPELLWH;

pacyeT Mo packpbITUIO TPELLWH;

pacyeT no AechopmaLusim.

8.2.2 PacueT no o6pa3oBaHmio TpeLLmH NPoM3BOAST, korda Heobxoaumo obecneynTb OTCYTCTBYE

TpewmH (cm. 4.3), a Takxe Kak BcriomMoraTernbHbI Npy pacyeTe No PackpbiTUIO TPELLWH U Mo
nedopmaumsm.

8.2.3 Mpu pacyeTe No 06pasoBaHMo TPELLWH B LLENsIX X HeAOMYyLUEeHWUS KOAMLIMEHT HAAEXHOCTM NO

>
Harpyake npurumaior 7 7 1,0 (kak nNpu pacyeTe no npodHoCTW). Npu PAacHETe MO PACKPBITUIO TPELLYH 1
no pecopmMaLusiM (BKMouast BCNOMOraTerbHbIA pacyeT no 06pa3oBaHuWio TPELLMH) NMPUHUMALOT

KO3(PULIMEHT HAAEXHOCTH MO Harpy3ke LA 1,0.

PacueTxene306e TOHHbIX 3/1eMEeHTOB No o6pasoBaHmo U paCcKpbITMIO Tpe LWUH
8.2.4 PacueT xene3o6eToHHbIX 3/IEMEHTOB MO oGpasoaaHmo TPEeLMH Npon3BOaAT U3 YCIOBUA:

Mo Mo, (8.116)

me M - n3rnbatoLLmin MOMEHT OT BHELLHEN Harpy3Kil OTHOCUTENBHO OCH, HOPMATTbHOM K MIOCKOCTM
OeiCTBIUS MOMEHTA U NPOXOASILLEN Yepe3 LEeHTP TSHXKECTU NPUBEAEHHOMO NONEPEYHOTO CEYEHNSI
3MemMeHTa;

Mcrc - 3rnbatoLLMii MOMEHT, BOCI'IpVIHI/IMaeMbIVI HOpMarbHbIM Ce4eHUeM afieMeHTa npu O6paBOBaHI/II/I

TPeLWH, onpeaensieMbli no copmyne (8.121).

L1151 LeHTparnbHO PacTAHYTLIX 31IEMEHTOB 06pa3oBaHMe TPELLWIH ONPEeaErsioT U3 YCIIoBUS:

N2 Ne 8.117)

rne N npoaosibHOEe pacTdrmearoLlee ycunme ot BHELLHEN Harpysku;

N
¢ - NpoAonbHOE pacTArmBatoLlee ycunme, BOCNpuHMMaemoe 31eMeHTOM npu 06p330BaHMI/I

TpeLwwH, onpegensemoe cornacHo 8.2.13.

8.2.5 B Tex cny4vasix, koraa BbINonHsTCs ycnosus (8.116) unm (8.117), BbINOMHAT pacyeT no
PacKpbITUIO TPeLWH. PacyeT xene306eTOHHbIX 3NEMEHTOB NPOVU3BOASAT MO HEMPOAOIKUTENBHOMY 1
NPOAOIKUTENBHOMY PACKPbITUIO TPELLMH.

HenpogomiuTensHoe packpbiTYE TPELLWMH OMPEAENSIOT OT COBMECTHOTO AEACTBUS NOCTOSHHBIX U

BPEMEHHbIX (ANUTESNbHBIX Y KPAaTKOBPEMEHHbIX) HAarpy30K, MPOLAOMKATENBHOE - TOMNbKO OT MOCTOSIHHBIX U
BPEMEHHbIX ANUTENbHbIX Harpy3ok (4.6).

8.2.6 PacyeT no pacKkpbITUIO TPELLMH NPOM3BOAST U3 YCIOBUS:

Dops < & ops ulf , (8.118)

me Pore - LLMPVHA pacKpbITUSA TPELLMH OT AENCTBMSA BHELLHEWN HarpysKku, onpegensemas cornacHo 8.2.7,
8.2.15-8.2.17.

o
eretlt _ npepenbHO AOMYCTUMAS LMPUHA PACKPLITYS TPELLMH.

[e3
3Hauermns - <l nppuHUMaloT paBHLIMK

a) n3 ycnosusi obecneveHns CoxpaHHOCTV apMaTypbl
knaccos A240...A600, B500:

0,3 MM - Npy NPOACIKUTENBHOM PaCKpPbITUN TPELLMH;
0,4 MM - NpY HENPOAOIHKATENBHOM PACKPbITUM TPELLMH;

knaccos A800, A1000, By 1200—Bp 1400, K1400, K1500 (K-19) n K1500 (K-7), K1600 anameTpom 12

MM



0,2 MM - NpY1 NPOAOIHKUTENEHOM PACKPbITUM TPELLWH;

0,3 MM - NpY HEMPOAOIMKUTENBHOM PACKPbITUM TPELLMH;

KnaccoB Bp 1500, K1500 (K-7), K1600 gmuametpom 6 1 9 Mm:
0,1 MM - NpU NPOACIDKUTENBHOM PaCKPbITUN TPELLWH;

0,2 MM - NpY HEMPOAOIMKUTENBHOM PACKPbITUM TPELLMH;

6) 13 YCroBUSi OrpaHUYEHMST MPOHMLIAEMOCTH KOHCTPYKLIMIA
0,2 MM - NpU1 NPOAOITKATENBHOM PaCKPbLITUM TPELLMH;

0,3 MM - NP1 HEMPOAOIMKUTENBHOM PACKPbITUM TPELLMH.

8.2.7 Pacuer xene3obeToHHbIX 311IEMEHTOB cneayet NnponsBoAuTb NO NPOAOIKUTENBHOMY U NO
HEenpo4OIMKUTENTbHOMY PACKPbITUO HOPMalibHbIX N HAKINOHHbIX TPEeLMH.

LLIMpUHY NPOAOIHKUTENBHOTO PACKPLITUS TPELLMH ONPeAeNsitoT no (opmyrne

Pore T Porel (8.119)

a LUMPUHY HEMPOAOIDKUTENBEHOTO PACKPLITHSI TPELLMH - Mo (hopMyrie

Fore = Bl T2 _achB! (8.120)

a .
me “erel - LmprHa pacKpbITUS TPELLWH OT NMPOAOIMKATENLHOTO EACTBUSA NOCTOSAHHBIX U BPEMEHHbIX
OJUTENbHbIX Harpy3ok;

[ o
@62 - LIMpMHA PacKPbLITUA TPELLMH OT HEMPOAOIPKUTENLHOMO AENCTBUS NOCTOSAHHBIX N BPEMEHHbIX
(BIMTENbHBIX U KPaTKOBPEMEHHbIX) Harpy3oK;

Dored . LUMpUHa pacKkpbITUA TPeLMH OT HenpoaOMUTENbHOro [EeNACTBUSA NOCTOSIHHBIX U BpeMEeHHbIX
ANUTENbHbIX HAarpy3okK.

OnpepaeneHne MOMeHTa 06pa3oBaHUs TPELUMH, HOPManbHbIX K NPOAONbLHOW OCU 3feMeHTa

8.2.8 Uarubaroumini MOMEHT Mo npu obpasoBaHun TpeLLmH B 06LLEeM crydae onpegensieTcsi no
nedopmaLMoHHOM Mogernv cornacHo 8.2.14.

[Insi anemMeHTOB NPSIMOYrofibHOro, TABPOBOIO UM ABYTAaBPOBOMO CEYEHUsI C apMaTypow,
PacnosioxXeHHOW y BEPXHEN N HUXHEN rpaHelt, MOMEHT TPeLLMHOO6pa3oBaHns C y4eTOM Heynpyrmx
nedopmauuin pacTsHyToro 6eToHa AonyckaeTcs onpeaensTh CoracHo ykasaHusam 8.2.10-8.2.12.

8.2.9 [onyckaeTca MOMEHT 06pa3oBaHMs TpeLLmH onpeaensiTe 6e3 yueta Heynpyrix gecdopmaunn

pacTsaHyToro 6eToHa no ykasaHuam 8.2.11, npuHmumas B coopmyne (8.121) WPI = Wrea . Ecrm npu atom
ycrosve (8.118) unm ycrosue (8.139) He yAOBMNETBOPSAIOTCS, TO MOMEHT 06pa3oBaHusi TPELWH creayeT
OnpeaensTb C y4eTOM Heynpyrix Aedopmanuin pacTaHyToro 6eToHa.

8.2.10 MoMeHT 06pa3oBaHVisi TPELLMH C Y4EeTOM Heyrnpyrvix aedopMaL i pacTsHyToro 6eToHa
OnpeAensioT B COOTBETCTBUM CO CIIEAYIOLLYIMM NOMOXEHNAMM:

ce4vyeHunda nocne ,D,erOpMVIpOBaHVIﬂ OCTarTCA NNOCKUMU;

3Py HaMpsXKeHUI B CxaToi 30He GETOHa NPUHMMAIOT TpeyrosibHOM hopMbl, Kak Arst ynpyroro Tena
(pvicyHok 8.17);

3MopY HaNPsHKEHUI B pacTsiHyTOW 30He GETOHa NMPUHUMALOT TpaneLeBUaHOM opMbl C

o R
Hanps>XxeHnaAmMU, He npesblLIalWLMMU pacYeTHbIX 3Ha4Y€eHUN CONPOTUBIIEHNA 6eToHa pacTaXXeHUuo bt ser )

OTHOCUTESbHYI AedopMaLnio KpaiHero pacTsiHyTOro BorokHa 6eToHa NpyHUMaloT paBHoOW ee
£ - o
npenenbHOMY 3HaueHnio ~ PHEE mpy kpaTKoBPEeMeHHOM JeNCTBUN Harpy3ku (8.1.30); Npu ABYX3HAYHOM

antope aedopmanuii B Ce4eHUM ariemMeHTa bt ult T 0,00015;

HanpshkeHUsi B apMaTtype NpyHUMatoT B 3aBMCUMOCTU OT OTHOCUTENbHBIX AedopMaLui Kak Ans
ynpyroro Tena.

PucyHok 8.17 - Cxema HanpsbkeHHO-A4e(hOpMUPOBAHHOIO COCTOSIHUSI CeYEeHUSA INeMeHTa



Npu NpoBepke 06pa3oBaHNA TPELLUH NPU AeACTBMU U3rnbaroLwero MOMeHTa,
M3rnéaroLero MOMeHTa U NPoAOCILHOM CUJbI

£y ay £, (2

5=

W | E .
a - el g, -
¥
£y — L
|| -
Lppa Ritser £ Rytser

1- ypOBeHb LEeHTpa TAXeCTn NpmBeaeHHOro nonepe4yHoro ceveHns

PucyHok 8.17 - Cxema HanpsbkeHHO-AehopMMPOBaHHOTO COCTOSIHUSI CEYEHUS ANIEMEHTa Npy NpoBepke
0bpaszoBaHuWsi TPELLWMH Npu AeNCTBUN U3rnbatoLLero MoMeHTa (a), n3rmbatoLLero MoOMeHTa 1 NPOAoNbHO
curnbl (6)

8.2.11 MomeHT 06pa3oBaHusl TPELLMH C y4eTOM Heynpyrx AedopmaLinii pacTsHyToro 6eToHa
onpeaenstoT no dopmyrne

Mope = Bop s vl iN'ex‘ (8.121)

7, o o
me " ¥ - ynpyronnacTUYEcKmit MOMEHT COMPOTUBIEHUS CEYEHNS ANA KPaNHEro PacTsHYTOro BOMNOKHA
6eToHa, onpeaensemsblii ¢ y4eTom nonoxeHnn 8.2.10;

2 © o
¥ - paccTosiHME OT TOYKW MPUIOXEHUA NPOAOTbHOW CUTbI N (pacnonox(eHHow B LLEHTpEe TAXeCTun

MPUBEAEHHOTO CeYeHs 3rieMeHTa) 40 SAAPOBOM TOYKM, Hanboree yaaneHHoM OT PacTAHYTOM 30HbI,
TpeLwmnHooBpa3oBaH1e KOTOPOIi NPoBepsieTCs.

B dopmyne (8.121) 3Hak "nntoc" NpyHUMALOT NpY CXVMAIOLLIEN NMPOAOILHON cune N, "MUHYyC" - npn
pacTsrvBatoLLelt cune.

[1nsi NpsAIMOYronbHbIX CEYEHNI U TaBPOBbIX CEYEHUI C NOIKON, PaCMONOXEHHON B CXaTol 30He,

¥, .
3Ha4yeHve Hl npu 4encTemMn MOMEHTa B NJIOCKOCTN OCY CUMMETPUU 40MYCKaeTCA NPUHUMATL PaBHbIM

Wor =13Weea (8.122)

W, . .
me " red - ynpyrai MOMEHT COMPOTUBIEHNS NMPUBEAEHHOTO CEYEHIA MO PaCTAHYTOM 30HE CeYeHus,
onpegensiembiii B COOTBETCTBUM C 8.2.12.

¥, g
8.2.12 MomeHT conpoTusnenusi  *ed 1 paccTosiHme °* onpeaensioT no dopmynam:

Tved
W;ed ==
o (8.123)
e, = Woed
e | (8.124)

I
me “ed - MOMEHT MHepLIMM NPUBEAEHHOTO CeYEHNs 3eMEHTa OTHOCUTENBHO ero LIeHTpa TSKeCTH

f,ed=f+fs'oz+fs"ce; (8.125)

i, i o o .
I %5 %5 . MOMEHTbI MHEpLMM ceuenmil BeToHa, PacTsHYTON apMaTypbl U CKaTol apMaTypl
COOTBETCTBEHHO;

Ara nrowaab NpUMBEeAEHHOTO NONEPEYHOro CEYEHUs! ANeMeHTa, onpeaensemMas no dopmyne



Ared=ﬂ+ﬂs'a+ﬂé'a; (8.126)

2 - ko3abdpMUMEHT NpMBEAEHNS apMaTypbl K 6ETOHY

A A o o
A, s “s _nnowaan nonepedHoro ceueHns 6eTOHa, PacTAHYTON W CxKaTol apMaTyphl
COOTBETCTBEHHO;

Yt _ paccTosiH1e OT HaMBONEee PACTSIHYTOrO BOMOKHA GETOHA A0 LISHTPa TSHKECTU NPUBELEHHOTO
NONEepPEeYHOro CeYeHnst arnemeHTa

_ Si,red

Y
Ared

&, -
340ecb tred _ CTatn4eckmn MOMEHT nriowaan npnueeeHHOro nonepeYyHoro ce4eHna anemMeHTa
OTHOCUTesbHO Hanboree pacTAHYTOro BOJSIOKHa 6eToHa.

W,
[JlonyckaeTcst MOMEHT conpoTuerienus * ¢ onpepensits 63 yueta apMatypbi.

8.2.13 Ycunve More npy 06pa3oBaHWK TPELLMH B LIeHTParbHO PacTSHYTbIX 3fieMeHTax onpeaenstor
no chopmyne

Nepe = HApea” Rbi,ser . (8.127)

8.2.14 OnpepeneHne MoMeHTa 06pa3oBaHMs TPELLWMH Ha OCHOBE HeNMHEHOW aedopMaLMOHHOM
MOAENM NPOU3BOAAT UCXOASA U3 OOLLMX NONOXEHWI, NpuBeaeHHbIX B 6.1.24 1 8.1.20-8.1.30, Ho ¢ yyeToM
paboTbl 6eToHa B pacTsiHYTOW 30HE HOPMasibHOTO CeYEHWs], onpeaernsemMoi AvarpaMmoii COCTOSIHUS
pacTsiHyToro 6eToHa corracHo 6.1.22. PacyeTHble XxapakTepucTUK1 MaTepuarioB NpuHMMaltoT Anst
npeaenbHbIX COCTOSIHWIA BTOPOW Mpynmbl.

3HaveHve Moy onpeaensioT U3 peLLeHnst CUCTEMbl ypaBHEHU, NpeacTaBneHHbIx B 8.1.20-8.1.30,

£ < o
NPUHUMAs OTHOCUTENbHYIO AecbopMaLiMio 6eToHa ~EH1X y pacTAHYTONM rpaHM aeMeHTa OT AeiCTBUS
BHELLHEeN Harpysku, paBHOM NpeaenbHOMY 3HaYeHUIo OTHOCUTENBHOMN AedopMaLium 6eToHa npu

£
pacTsxeHn ~EEH onpepensieMomy cornacHo ykasanusim 8.1.30.

PacueT LWMPUHbI pacKpbiTUA TpeLwWwWH, HOpMalribHbIX K npo.qoanoﬁ OCH dNleMeHTa

8.2.15 LnpunHy packpblTUS HOpManbHbIX TPELLWH Fered (1=1,2,3-cm. 8.2.7) onpeaensioT no
copmyne

05.;

Depej =@1'@2'@3'W5'E_ s
5

, (8.128)

me %5 - HanpshkeHne B NPOAONbHOM PacTAHYTON apMaType B HOpMarnbHOM CE4YEHUN C TPELLWHOM OT
COOTBETCTBYHIOLLIEN BHELLHEW Harpy3ku, onpegensemoe cornacHo 8.2.16;

i
4 - 6a3oBoe (6e3 y4yeTa BMUSHWUSA BUAa NOBEPXHOCTM apMaTypbl) pacCTOSHUE MEXAY CMEXHbLIMU
HopMarnbHbIMU TpeLLmHaMu, onpegensiemoe cornacHo 8.2.17;

¥s - K0athdMLIMEHT, YUNTLIBAIOLLIA HEPABHOMEPHOE PACTIpeaerneHre OTHOCUTENbHBIX AedopMaLiuil
pacTsaHyTOM apMaTypbl MeXAy TpeLLMHaMK; JOMyCcKaeTCsa NpUHUMaTh KO3dpmUneHT ¥s 71 ecrm npun
aToM ycroBue (8.118) He yaoBneTBopsieTCsi, TO 3Ha4YeHne ¥s crnegyet onpegensTb no dopmyre (8.138);
P1 - ko3 PPMLIMEHT, YUUTBIBAIOLLN MPOAOIKUTENEHOCTb ENCTBUS HArPY3KM, MPUHUMAEMbI PABHBIM:
1,0 - Np1 HeNpoAOIMKMTENBHOM AENCTBUN HArpy3Ku;

1,4 - Np1 NPOAOIMKUTENBHOM AEeACTBUM Harpy3Ku;

P2 - K03 PMLIMEHT, YHUTBIBAIOLLMIN NPOCITL MPOAOMLHON apMATYPL, IPUHUMAEMBI PABHBIM:
0,5 - ons apmaTypbl NEPUOANYECKOro NPOGMSA U KaHATHOWM;

0,8 - ons rmagkor apmatypsbl;



®3 . KO3(PMLMEHT, YUUTBLIBAIOLLMIN XapakTep Harpy>KeHUsi, NPUHUMaeMbIi paBHbIM:

1,0 - Ans 3NemMeHToB U3rnbaembix n BHELIEHTPEHHO CXaTblX;

1,2 - AN pacTAHYTbIX 3NIEMEHTOB.

8.2.16 3HayeHus HanpskeHnst %5 g pacTsiHyTOWM apMaType u3rnbaemblix 3NeMEHTOB OnNpeaenstoT no
copmyne

MU -2

s
i red

3.

, (8.129)

me Irea . ¥¢ - MomeHT VHEpLIMM 1 BbICOTA CXAaTOi 30HbI NPUBELEHHOTO NMOMNEPEYHOrO CEHEHMSI ANEMEHTA,
onpeaensieMble C y4eTOM MNIoLWaAN Ce4eHns TONbKO CxaTol 30Hbl 6ETOHA, NNOLAAEN CeYeHNst
pacTSHYTON 1 CXXaTol apMaTypbl CorfacHo 8.2.27, NnpuHMMasi B COOTBETCTBYIOLLMX (hopMyrnax 3HaYeH st

KO3(pPMLIMEHTE NPUBEOEHUS apMaTypbl K GeToHy “52 ~ sl |

=X -
[Insi N3rMBaeMbIX dMEMEHTOB » ¢ (pucyHok 8.18), rae * - BbicoTa CxaTol 30HbI 6eToHa,

onpeaensiemas cornacHo 8.2.28 npu *#2 ~ il |

PucyHok 8.18 - Cxema HanpsikeHHO-Ae(OpMUPOBAHHOIO COCTOSIHWUA ANIeMeHTa C
TpewmHamMm Npu 4encTBUU M3rnéarowero MOMeHTa, M3rnbaroLero MOMeHTa u
NPOAOJIbHOMN CUTbI
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1- YPOBEHb LieHTpa TAXeCTU NpuBeaeHHOro nonepe4yHoro ceveHns

PucyHok 8.18 - Cxema HanpsbkeHHO-AehopMMPOBaHHOTO COCTOSIHUSI ANIeMeHTa C TpeLLyHamm npu
[encTeumn nsrnbatoLLero MomeHTa (a, 6), n3rnbaroLero MoMeHTa 1 NPOAOILHOM CUIbI (8)

o
3HaueHue koadmumeHTa NpuBeaeHns apmaTypbl k 6eToHy = 3L onpegenatoT no opmyrne

ES

Epred | (8.130)

ol

E . .
me %' _ npuBeneHHbIi Moaynb AedopMaLIMN CXATOrO BETOHA, YUNTLIBAIOLLMIA Heyrpyrie
nedopmanumn cxatoro 6eToHa 1 onpeaensiembiii no opmyne

Rb,n

E =
bred Ehl, red
red (8.131)

OTHocHTEmbHYI0 AechopMaLmio 6eToHa ~2-"ed npuHMatoT pasHoii 0,0015.



a
NyCKaeTCcA HanpshxeHu npegenatb n MYIT
OrnycKaeTCs Hal €eHne ~ 5 onpepge. o} e

, (8.132)

z o
e “5 - pacCTOsiHVE OT LieHTpa TSHKECTU PacTsIHYTON apMaTypbl A0 TOUKM MPUNOKEHNS!
pPaBHOAENCTBYIOLLEN YCUMWIA B CXATON 30HE areMeHTa.
[nsi aneMeHToB NPSIMOYrONbHOTO MOMEPEYHOTO CEYEHNs NPU OTCYTCTBUM (Mnn 6e3 yyeTa) cxaTon

z
apmMaTypbl 3HayeHVe “ ¢ onpeaenstoT no opmyne

;= kg _i
3. (8.133)

[insl 3nemMeHTOB NPSIMOYTOSLHOMO, TABPOBOTO (C MOMKOI B CXaTOM 30HE) U ABYTABPOBOIO NOMNEPeYHOro

z 0.5k
CeYeHMs 0MyCKaeTCs 3HaYeHne ~ 5 MPUHAMATL PaBHbIM ~* U,

Mpv AencTeUN nambarollero MomenTa 4 1 npoaonsbHOM cumbl N HanpsixeHvie s g pacTsiHyTOW
apmartype onpegensiot no gopmyne

Moy, V.,
.

’ Trog h Ay , (8.134)

me Ared . 7¢ - nnowwaak NpUBESEHHOTO NONEPEYHOTO CEYEHMS! AIEMEHTA 1 PACCTOSHIE OT HanGornee
CXXaToro BOMokHa 6eToHa 10 LieHTpa TSKeCTU NPUBEAEHHOTO CeYeHUs!, onpeaernsiemMble no obuym
npaBunamM pacyeTa reoMeTpUYEeCcKMX XapakTEPUCTUK CEYEHWI YNpPYrMX 3NIEMEHTOB C Y4eTOM NIIOLWaaN
CeYeHwst TONbKO CxaTow 30Hbl 6eToHa, NoLaa el ceYeHns pacTsHYTOWM U CXaTon apMaTypbl COrracHo

8.2.28, npuHUMas ko3adpmLMeHT NpMBEAEHNs apMaTypbl K 6eTOHY @4l

a
[onyckaeTcs HanpsbkeHne ¢ onpegensTb no dopmyne

M 22y

3 '
4z (8.135)

2 o -
e ~¢ - paccTosHWE OT LIeHTpa TSHKECTU PacTsIHYTON apMaTypbl A0 TOUKM MPUIOXKEHVS POAOITLHON
A

cunbl N C y4eTOM 3KCLeHTpucuTeTa, paBHoro N.

[lns anemMeHToB NPSIMOYTONbHOTO CEYEHNs NPY OTCYTCTBUM (MnK 6e3 yueTa) CcxaTon apMaTypsbl

z o x .
3HayeHue “* gonyckaeTcs onpeaenaTts no dopmyne (8.133), B KOTOpoM “™ - BbICOTA CXATOW 30HbI
6eToHa C y4eToM BMUSIHWS NPOAOIILHON CUSbl, onpeaensiemasi cornacHo 8.2.28, npuHnmMas KoaddmuueHT

npvBeneHus apmartypbl k 6etory “s2 T Pal

[1nsi aremMeHToB NPsSIMOYroNbHOTO, TaBPOBOTO (C MOMKOW B CXXaTow 30HE) M ABYTaBPOBOrO NOMNEPEYHOro

z 073
ceyeHus OonycKaeTcs 3Ha4yeHne “ ¢ NpUHUMaTh paBHbIM hﬂ.

B dopmynax (8.134) 1 (8.135) 3Hak "nmoc” NPUHMMAIOT NpY pacTArMBaroLLEN, a 3HaK "MUHYC" npu
COXMMAalOLLIEN NPOAOIbHON curne.

a £
HanpskeHust = 5 He JOIKHbI NpeBbiwaTth ~ 53T,

8.2.17 3HayeHnst 6a30BOro pacCTOSIHWS MEXOY TpeLLHamMm s onpeaenstoT no dopmyne

4
=052 g

4 (8.136)

10

M NPUHUMAIOT He MeHee 5 110 cM 1 He Bonee 404

5 n40cm.

3pecb ot nrowaab CeYeHUs pacTsHYTOro 6eToHa;

1":15 - nnowaab ceveHnda paCTﬂHyTOVI apmatypbl;

a .
# - HOMUHarbHbIN AMaMeTp apMaTypsbl.

&

3HayeHus Abf onpenenatoT no BbicoTe pacmHyTon 30Hbl 6eToHa , ICNOJIb3yA NpaBuna pac4yeTa



MOMeHTa 06pa3oBaHus TPELLMH COrfacHo ykasaHusm 8.2.8-8.2.14.

B nio6om cryvae 3HaveHne Ayt MPUHUMAIOT PaBHbLIM NIOLLBAN CEYEHVs NPU ee BbICOTE B npeaenax

He MeHee 2% u He Goree O’Sk.

8.2.18 3HaueHus koadhdmumeHTa Ws onpeaensioT no dopmyne

T s0re

s (8.137)

¥, =1-08

a o . .
rme % - HanpshkeHue B NPOAOIbHON PacTsAHYTOW apMaType B CEYEHWUM C TPELLMHOM cpady nocne
06pa3oBaHysi HOpMarbHbIX TPELLWH, ONpeaensiemMoe no ykasaHvsm 8.2.16, npuHiMas B

M =M,
COOTBETCTBYHOLYX (POPMYyrax 3HaYEHNSI ore ;

o “ -
5 - TO Xe, Npy AeNCTBUM paccMaTpMBaEeMON Harpy3ku.

[ns n3rmbaembix 3NeMEHTOB 3Ha4YeHne koadxpuumeHTa ¥ gonyckaeTtcs onpedensTs no opmyne

M (8.138)

M,
me ¢t onpepensitoT no dopmyrne (8.121).
PacueT aneMeHTOB Xerne306e TOHHbIX KOHCTPYKLUMI No Aed opmauusam
8.2.19 PacueT anemeHTOB »ene3obeTOHHbIX KOHCTPYKLWIA No AedopMaLusaim Npon3BoAsAT C y4eTOM
KCMyaTaLMOHHbIX TPEGOBaHWIA, NPEabSBIAEMbIX K KOHCTPYKLUSIM.
Pacuet no gedopmanmsm crieqyeT Npon3BoAUTL Ha AENCTBUE:

NOCTOSIHHBIX, BPEMEHHbIX AJTMTENbHbIX U KPaTKOBPEMEHHbIX Harpy3oK (CM. 4.6) Npu orpaHn4eHuu
AecopMaLii TEXHONIOTMYECKVMU UM KOHCTPYKTUBHBIMU TPeGoBaHUSIMU;

NOCTOSIHHBIX Y BPEMEHHbIX ANMUTENbHbIX HArpy30K Npu orpaHudeHnn aedopmManin 3CTeTUYeCKUMN
TpeboBaHMsIMU.

8.2.20 3HayeHus npefenbHO A0MyCTUMbIX AedopMaLnin 3NeMeHTOB NpuHMMaroT cornacHo CIl
20.13330 1 HOpMaTMBHBIM OKYMEHTaM Ha OTAErNbHbIE BUObI KOHCTPYKL WA,

PacyeTxene306e TOHHbIX 35IeMEHTOB No nporuéam

8.2.21 PacueT »xene3obeToHHbIX 31ieMEeHTOB Mo Nporvbam NpousBoAsiT U3 YCIOBUS:

J& fuk , (8.139)

e EaN nporv6 >xene3oGEeTOHHOrO 3MeMeHTa OT AeNCTBUS BHELUHEW Harpy3ku;

fuk - 3HaYeHve npegensHO JoNyCTMMOro npornba >kene3obeToHHOro anemMeHTa.

Mporu6bl xene3o6eToHHbIX KOHCTPYKLUI onpefenstoT no obLLmMM NpasunamM CTPOUTENBHON MEXaHUKN
B 3aBMCUMOCTU OT M3TMUGHBIX, CABUIOBBIX 1 OCEBbIX AePOPMaLMOHHBIX XapaKTEPUCTHIK Kene306eTOHHOro
3MEMEHTa B CEYEHVISIX MO €ro AnMHe (KPVBM3H, YIIoB cABUra u T.4.).

B Tex cnydasax, Korga I'IpOFI/I6bI »*ene3o6eTOHHbIX 31IEMEHTOB B OCHOBHOM 3aBUCSIT OT U3MMOHbIX

nedopmauuin, 3Ha4eHus NporboB onpeaensitoT Mo XECTKOCTHLIM XapakTepucTukam corfnacHo 8.2.22 n
8.2.31.

8.2.22 [Insi n3rmbaembIX 311eMeHTOB NMOCTOSIHHOTO MO ANMHE 3NEMEHTa CEYEHMSI, HE UMEIOLLMX TPELLMH,
npornGbl ONPEAENAIOT MO 06LLKM NpaBUIiamM CTPOUTENBHOW MEXAHWKMN C UCTIONb30BaHUEM XECTKOCTN
nonepeYHbIX CeveHnin, onpegensemon no dopmyne (8.143).

OnpepaeneHne KPUBU3HbLI XeNe306e TOHHbIX 311Ie MeHTOB

8.2.23 KpuBun3Hy nsrmnbaemblx, BHELLEHTPEHHO CXXaTbIX U BHELLEHTPEHHO PacTsHYThIX 3EMEHTOB AJ1s
BbIYVCIIEHNS UX NPOrMOOB ONpeaensoT:

a) ANs 3MeMEHTOB UN Y4acTKOB 3NIEMEHTa, e B PaCTAHYTON 30He He 06pa3ytoTcs HopmarbHble K
NPOAONBHOM OCU TPELLWHBI, cornacHo 8.2.24, 8.2.26;

6) AN 3NIEMEHTOB MM Y4ACTKOB 3M1EMEHTA, A€ B PACTAHYTOWM 30He UMEIOTCS TPELLMHBI, COIMacHO


http://docs.cntd.ru/document/1200084848

8.2.24,8.2.2518.2.27.

OnemMeHTbI Unu y4acTKn 3NEMEHTOB paccMaTtpuBatoT 6e3 TpeLwH, ecrivi TpeLLmHbl He o6pa3syloTcs
[1.e. ycrnosue (8.116) He BbINONHAETCS] NpU AENCTBUM MOSTHOW Harpy3ku, BKITOYAIOLLEN NMOCTOSIHHYHO,
BPEMEHHYI0 ANTENbHYI0 N KPaTKOBPEMEHHYHO Harpy3Kku.

KpunBu3Hy >xene306eTOHHbIX 3NIEMEHTOB C TPeLHammM 1 6e3 TPeLLMH MOXHO Takxe onpeaensTtb Ha
OocHoBe AedopMaLMOHHOM Mogernv cormnacHo 8.2.32.

8.2.24 TornHyo KpUBN3HY U3rMbaembix, BHELLEHTPEHHO CXATbIX M BHELLEHTPEHHO PaCTSHYTbIX

3MeMeHTOB OnpeaersitoT no dopmyram:

[N y4acTKoB 6e3 TpeLyH B pacTsHYTON 30He

l=[l] +[l]
AT W (8.140)

AnAa ydacTKoB C TpelwmHamMmn B paCTﬂHyTOIZ 30He

SRRt
T A s (8.141)
B dopmyrne (8.140):

[ : ] [ : ]
mh , i KPMBU3HbI COOTBETCTBEHHO OT HEMPOLAOIPKUTESNBHOIO nencTems KPaTKOBPEMEHHbIX
Harpy3ok 1 oT NpoaoIPKUTENBHOIo OEeNCTBMSA NOCTOSIHHBIX U BPEMEHHbIX AJTUTENbHbIX HAarpy3ok.

B dopmyne (8.141):

[ 1]
r - -
1 - KpMBU3Ha OT HEMPOLOIPKUTENBHOTO AEVCTBUS BCEI HArPy3Ku, Ha KOTOPYIO NPOM3BOAST pacyeT

no gedopmamsim;

1

.?'] o
[ 2. KpUBU3HA OT HENPOAOIKUTENbHOIo AeNCTBUA MOCTOAHHbBIX N BPEMEHHbLIX ANUTENbHbIX

Harpysok;

1

f‘] o
[ 3. KpnBU3Ha OT NPOAOIMKNTENBbHONO A4eNCTBUA NOCTOAHHBLIX N BPEMEHHbIX ANMUTENbHbIX HAarpy3okK.

Kpueuarbl 71, A7 12 4 A7 /3 onpepensitor cormacHo ykasaHusim 8.2.25.

1

8.2.25 KpuBu3Hy xene306eTOHHbIX 3IEMEHTOB © OT Ae/CTBUSI COOTBETCTBYHOLLWMX Harpy3ok (8.2.24)
onpeaensioT no dopmyne

, (8.142)

me M - narnbalolmit MOMEHT OT BHeLLHel Harpy3Ku (G yHETOM MOMEHTa OT NPOAOMNLHOM CUMbI N)
OTHOCUTENbHO OCK, HOPMarlbHOW MMOCKOCTYN AEeNCTBS M3rMbaloLLIero MOMeHTa 1 NpoxoasiLLen Yepes
LIeHTP TSHKeCTN NPUBEAEHHOTO NONEPEYHOr0 CEYEHNA 3IEMEHTa;

D. M3rmbHas *ecTkoCTb npueBegeHHOro nonepeYyHoro cevyeHna arieMeHTa, onpeaendaemas no cbopMyn

e
D= By Lo (8.143)
me Byt . Moaynb AedopMaLnm cxaTtoro 6eToHa, onpeaensembilii B 3aBUCMMOCTM OT

NpoAOIKNTENTbHOCTU nencTeuns Harpy3ku n ¢ y4eTom Hanmyumsa unn oTCyTCTBUA TPELLMH,

I
red - MOMEHT MHEpLIM MPUBEAEHHOTO MONEPEYHOr0 CEYEHNSt OTHOCUTENBHO €10 LIeHTpa TSKeCTMH,
onpegensiemMbiii C y4eTOM HanMMUMs UMM OTCYTCTBUS TPELLMH.

3HaveHus moaynsa aedopmauum 6etToHa = 1 MOMEHTa MHepLun NpUBEeAEHHOrO CeYeHnst frea ans
3r1eMeHTOB 6e3 TPEeLLWH B pacTsHYTOW 30HE U C TPeLLMHaMM onpeaenstoT no ykasaHusm 8.2.26 n 8.2.27
COOTBETCTBEHHO.

JKecmkocmb xene306emoHHO20 arieMeHma Ha ydacmke 6e3 mpewuH 8 pacmsiHymou 30He



8.2.26 YKeCcTKOCTb Xerne306eToHHOro arlemeHTa £ Ha yuacTke 6e3 TpeLyH onpeaensioT no (opmyne
(8.143).

MoMeHT nHepuum Lred NpUBEOEHHOTO NMONEPEYHOro CeYEHNs ArieMeHTa OTHOCUTESbHO ero LieHTpa
TSHKECTV OMNpeaernsitoT Kak Anst CNOLWHOro Tena no o6wyM npaewunam conpoTUBIIEHWS YNPYMnX
3NIEMEHTOB C Y4E€TOM BCE NroLaamn ceveHnst 6eToHa 1 nroLaen ceveHnst apMatypbl ¢
koadpULMeHTOM NpuBeAeHNst apMaTypbl kK 6ETOHY & .

Jpgg =I+1 +i; o

, (8.144)

me I. MOMEHT nHepuun 6ETOHHOrO CeYeHUst OTHOCUTENBHO LeHTpa TAXeCTn npuBeaeHHOoro
nonepe4yHoro cevyeHnsa anemMeHTa;

F . o <
5, 7% - MOMEHTbI MHepL M NIoLaZen Ce4YeHUsi COOTBETCTBEHHO PACTSIHYTOW M CXaToN apMaTypsl
OTHOCUTENBHO LieHTPa TSHKECTU MPUBELEHHOTO MOMNEePeYHOro CEYEHUs ANIEMEHTA;

@ - ko3(hMLIMEHT NpVBELEHUA apMaTypbl K GETOHY,

ES
By

(8.145)

3HaueHve ! onpenensioT No oBLM NPaBUMaM pacyeTa reoMeTPUIECKIX XapaKTEPUCTIK CEYEHMI
YNPYrMX 3M1eMeHTOB.

[onyckaeTcst onpeaensTs MOMEHT MHEPLAN Irea 6e3 yyeTa apmaTypsbl.
3HaueHust mogyns Aedopmaumm 6eToHa B chopmyriax (8.143), (8.145) npuHMMatoT paBHbIMM:

npu HenpoaoImMKUTENbHOM neucTenmn Harpysku

By =085 5y, (8.146)

npu NpoaoI»KUTESNIbHOM OencTemn Harpysku

By
By =By = Tror
Poer | (8.147)

me Pher npuHMMatoT no Tabmmue 6.12.

JKecmkocmb xene306emoHHO20 arleMeHma Ha y4acmke ¢ mpeuwuHamu 6 pacmsiHymodli 30He.

8.2.27 YKecTKOCTb »ene30b6eTOHHOro afeMeHTa Ha yyacTkax C TPeLHamm B pacTsiHYyTON 30He
OnpeaensioT C y4eTOM CReaytoLLmMX NONOXEHUIA:

ceyeHus nocre AehopMUPOBaHNS OCTAIOTCS MIIOCKUMM;
HanpsbxeHUsi B GETOHE CxKaToW 30HbI ONPeAEnsoT KaK Afis Ynpyroro Tena;
paboTy pacTsiHyToro GETOHa B CEYEHWUM C HOPMarbHOM TPELLMHON HE YYUTLIBAOT;

paboTy pacTsiHyTOro 6eToHa Ha y4acTke Mexay CMeXHbIMU HopMarbHbIMU TPELLMHaMM YYUTbIBAOT
nocpeacTBoM KoadpdmumeHTa ¥s

YKeCTKOCTh Xene306eToHHOro aremenTa £ Ha yyacTkax ¢ TpeluyHaMm onpeaensioT no dopMyrie
(8.143) 1 npuHMMatoT He Boree xecTkocTh 6e3 TPeLLWH.

3HayeHus moayns fedopmaum cxartoro 6eToHa Ey NPUHUMAIOT PaBHLIMU 3HAYEHUAM
npuBeaeHHOro Moaynst Aedopmanum By g , onpegensieMbix no dopmyne (6.9) npu pacyeTHbIX

R
CONpOTUBrEHNs BeToHa ~ 25" nns COOTBETCTBYIOLLNX HArPY3OK (HEMPOAOMKATENLHOTO I
NpOAOIKATENBHOIO AENCTBUSA).

I
MOMEHT MHEPLIM MPUBEAEHHOTO MONEPEYHOrO CeUYEHNs anemMeHTa “ ¢4 OTHOCUTENbHO ero LieHTpa
TSHKECTW OnpeaensioT No 06LLMM NpaBunam ConpOTUBIIEHNS YNPYTUX 3NIEMEHTOB C Y4ETOM MoLaamn
ceveHns 6eToHa TOMbKO CXATON 30HbI, NIOLAAEN CeYEeHUs CxXaTo apMaTypbl C KO3AhdMLINEHTOM

npuBeaeH!s apMaTypel K 6eToHy 3l 1 pacTsHyTOM apMaTyphl ¢ KO3(XDMLIMEHTOM NPUBEAEHNS!

apmarypbi k 6eToHy ¥ 52

Togg = Iy + 1005 +I;'ce51’ (8.148)



:
e Iy , { 5, I MOMEHTbI MHEPLIM NIloLLaAe CeYeHNst COOTBETCTBEHHO CXAaToW 30HbI GEToHa,
PacTSAHYTOW M CXaToN apMaTypbl OTHOCUTENBHO LIEHTPa TSXKECTU NpuBeaeHHoro 6e3 yyeta 6eToHa
PacTSHYTO 30HbI NOMNEPEYHOTO CEYEHUS.

'

3HauveHus Is n Is onpeaendT no obwym npasunamM conpoTUBEHNA MaTepuanos, NpUHUMan
paccTosiHue OT Hamboree cxaToro BOriokHa 6eToHa 40 LieHTpa TShHKeCTW NpUBeAeHHOro (C

K03hdULIMEHTaMN NPUBELEHNS il y C)552) nonepeYHoro ceveHns 6e3 yyeta 6eToHa pacTsHYTOW 30HbI
(pucyHok 8.19); Ana narnbaembix aNIeMeHTOB

Fem = Xm

x .
e “™ - cpegHss BbICOTa CXaToW 30HbI 6ETOHA, y4nTbIBaOLWAS BNMsHWE paboTbl pacTsHyToro 6eToHa
Mexay TpelyHamm 1 onpeaersiemasi cornacHo 8.2.28 (pucyHok 8.19).

PucyHok 8.19 - lpuBeaeHHoe nonepeyHoe ceveHre u cxema HanpsiXKeHHOo-
AecopMMPOBaHHOIO COCTOSIHUSA 3NleMeHTa C TpelyuHamum AN pacyeTa ero no
Aedopmaumsam npu AencTBMU U3rnbaroLero MoMeHTa

a fi
Aay, € S ey e

o
T, -8 Et

N\

M
T

L_J Gs-csn el
4,0

052

1 - YypOBeHb LieHTpa TSXeCTUN NpuBeaeHHoro 6e3 yyeta pacTsiHYTOW 30HbI GETOHa NnonepeYHoro ceveHns
PucyHok 8.19 - MpuBeaeHHoe nonepeyHoe ceveHue (a) 1 cxema HanpspkeHHO-AedopMUPOBaHHOMO

COCTOSIHWSI 3rieMeHTa ¢ TpelLyHamu (6) Anst pacyeTa ero no AedopMaLisM Npu AeicTBun n3rnbatoLLero
MOMeHTa

i
3Hauenusi ¥ 1 Yo onpenensioT No oBLLMM NpaBuUnaM pacyeTa reoMETPUYECKMUX XapaKTepUCTHK
CEYEHUI YNpYrux 35IEMEHTOB.

3HaveHuns KoadpuLMEHTOB NprBeAeHNs apMaTypbl kK 6eToHy iy @2 onpegenstot no 8.2.30.

8.2.28 [Inst n3rmbaembIX 3rieMeHTOB NONOXEHNE HEWTPanbHON OCK (CPeaHSssi BbICOTa CXXaToW 30HbI
6eToHa) onpeaensitoT 13 ypaBHEHNS

Spy =gy Sy —erg S (8.149)

:
me S50 , Ssn " S0 cTaTu4eckre MOMEHTbI COOTBETCTBEHHO CXaTow 30Hbl GETOHA, PacTAHYTO 1
CXXaTol apMaTypbl OTHOCUTENBHO HENTPArbHOW OCH.

[Ins NpsiIMOYronbHbIX CEYEHWIA TOMbKO C PacTsIHYTOW apMaTypoi BbICOTY CXaToW 30HbI ONpefenstoT
no dopmyne

Xm =hﬂ[“j(f-‘s ’ 0—'52)2 +2,Lt5 TOsD T Mg '0-'52]
s (8.150)

AS
By

By =
me

1N NpsAMOYronbHbIX CEYEHNIN C PacTSIHYTOW 1 CXaTON apMaTypol BbICOTY CXaTOW 30HbI OnpeaenstoT
no doopmyne



:
. 2 . & .

Xy = Hp (P‘saﬂ +.“s°"51) +2fpgog Tagoyg g] _(‘Lsc‘fﬂ +p:50t51)

,(8.151)

A
By = bhsﬂ

ne .

[Insi TaBpOBbIX (C NOIKO B CXATOM 30HE) 11 [1BYTABPOBLIX CEYEHMIA BBICOTY CXATON 30Hb! ONPEAENsIoT

no cpopmyne

'
3

, , , .y
Im =My (“'saﬂ MY +P5f)2 + 2 g0 g o tiy % -

~lpgergy + ey +u)]) . (8.152)
P
LA
2 e
me by .
Ay y
- nnowaab cevyeHnsa CBECOB CXaToW NOJIKA.

[lnsi BHELIEHTPEHHO CXaTbIX M BHELLIEHTPEHHO PacTSHYThIX 3YIEMEHTOB MOMOXEHNE HENTPanbHON OcU
(BbICOTY CXKaTOWN 30HbI) ONpeaensitoT U3 ypaBHEHUs!

_ D tenlptegdy
I =

Spp t o f togdy i (8.153)

me YN paccTosiHWe OT HEeWTparibHOM OCK A0 TOYKM MPUIOXEHNS NPOAONBHON CUrbl N , OTCTOSILLEN OT
M

gy = —
LieHTpa TSHKeCTMN NOMHOro ceveHns (6e3 yueta TpeLwH) Ha pacCTOAHN N,

. .
In , I , L0 , Seo , S0 , SE J— MHEPLUM 1 CTaTUYECKME MOMEHTLI COOTBETCTBEHHO CXaTOoM
30Hbl 6eTOHa, pacTAHYTOW U CXATON apMaTypbl OTHOCUTENBLHO HEWTParbHON OCH.

[lonyckaeTcs Anst 9NeMEeHTOB NPSIMOYroNbHOMO CEYEHMs1 BbICOTY CXaTol 30HbI MPU AEeNCTBUN
n3rvBatoLyx momenTos M 1 npogonbHol cunbl & onpeaensit o dopmyne

Imd W

=g+ red T

" A M (8.154)

X.

e “M - BblcOTa CATON 30HbI 3rMBAEMOro arieMeHTa, onpeaensemMas no copmyriam (8.149)-(8.152);

Trea , Ared MOMEHT MHEPLMN W NNOLLBAbL NPUBEAEHHOrO NONEPeYHOro CeveHuns, onpeaensemble Ans
NosHoro ceveHust (6e3 ydeta TpeLyH).

3HayYeHWsi reoMEeTPUYECKUX XapaKTEPUCTVK CEYEHs rieMeHTa onpeaensitoT Mo obLLyM npaemnam
pacyeTa CeyeHus ynpyrux aNeMeHToB.

B copmyrie (8.154) 3Hak "nroc" NpYHUMALOT NpY CXMAIOLLIEN, a 3HaK "MUHYC" Npu pacTarmBatoLLe
npoaornbHON cure.

8.2.29 XKecTKoCTb U3rnbaembix xerne3obeToHHbIX ANIEMEHTOB J0MycKaeTcs onpeaensTe no gopmyne
o= Es,redﬂsz(hﬂ - xm) (8155)
rae £ - paccTosiHME OT LieHTpa TSHKECTN PacTsiHYTOW apMaTypbl 40 TOYKW NPUNOXKEHNS

PaBHOAENCTBYIOLLEN YCUMWIA B CXKATON 30HE.

[lns anemMeHToB NpsSIMOYroMNbHOTO CEYEHNS! MPY OTCYTCTBUM (U 6e3 y4eTa) CxaToil apmaTypbl
3HayeHue Z onpefensioT no opmyne

z=hg — =Xy

37 (8.156)

[lnsi aneMeHToB NPsSIMOYrorbHOTO, TABPOBOTO (C MOJKOW B CXaToii 30HE) U ABYTaBPOBOO NonepeyHbIX

. 0,54
ceyvyeHun 3HayeHne £ fornyckaetcsd NnpuHMMaTh paBHbIM —° 0,

8.2.30 3HayeHuns koadprLMeHTOB NpuBeaeHNs apMaTypbl K 6E€TOHY NPUHMMAIOT paBHbIMU:

OIS CxaTon apmaTypbl



ES

|
Eorea (8.157)

ANs pacTaHyTOW apmaTypbl

_E

s,red
s T

Epred | (8.158)

me Borea npvBeAeHHbI Moayrb Aedopmaumm cxatoro 6eToHa, onpegensembiii no dopmyrne (6.9) npu

. R R
HEeNpPoOAOIPKUTENTbHOM 1 NPOAOITHXUTENTbHOM OEeNUCTBUN HArpy3ku, 3aMeHAas % ha bser )

B . . o
sred _ npyBeneHHsI Moy AedopMaLmMi PacTAHYTOM apMaTypbl, ONpeAensemblil C y4eToM
BUsIHUSA paboTbl pacTsiHyTOro 6eToHa Mexay TpeLmHaMu no dopmyrne

- Es
sred — T

s (8.159)

3HaueHust koadhdmuneHTa ¥s onpegenstoT no copmyne (8.138).

= o =
[onyckaeTcsa npyHMMaTh ¥s 71 u, cneposatensHo, 52 31 Mpu atom, ecrm ycroswe (8.139) He

YAOBMNETBOPSETCS, pacyeT NPoM3BOAST C y4ETOM KoadhdmLmeHTa W onpeaensiemoro no dopmyrne
(8.138).

8.2.31 MNporunbbl xene3o6eTOHHbIX 3NIEMEHTOB MOXHO ONPEAEnaThL Mo 06LWM Npasunam

[ 1]

CTpOMTeJ‘IbHOVI MEXaHUKU C Ucnonb3oBaHnNeM BMeCTO KPpUBU3HbI r HenocpeacTBEeHHO M3MMBHbIX
XECTKOCTHbIX XapakTepUCcTuk D nyTem 3ameHbl ynpyrmx M3MOBHbIX XapakKTepucTuk Bl B pac4eTHbIX
3aBMCUMOCTAX Ha YKa3aHHbl€ XapakTepUCTUKnN D , BblHUCIIAEMble No (bopmynaM, npueegeHHbIM B 8.2.25
18.2.29.

Mpy coBMeCTHOM [AeACTBUM KPaTKOBPEMEHHOW U ANMTENBbHOM Harpy3oK NOMHbIN NPOrnMG anemMeHToB
6e3 TpeLmH 1 C TpelLMHaM1 B pacTSHYTON 30He onpeaenstoT nyremMm CymMmupoBaHus npornbos ot
COOTBETCTBYOLLWMX Harpy3oK Mo aHanorumM ¢ CyMMUpOBaHMEM KPUBK3HbI MO 8.2.24, npuHumMas
KECTKOCTHbIE XapaKTepucTikn £ B 3aBUCUMOCTY OT YKa3aHHOM B 3TOM MYHKTE MPUHSITON
NPOAOIMKUTENBHOCTN AENCTBUSA pacCMaTpUBaEMON Harpy3Kku.

ﬂOﬂyCKaeTCﬂ npu onpegeneHnn XeCTKOCTHbIX XapakTepUCTUK o 3NIleMeHTOB C TpewmHaMu B

PacTSHYTON 30He NPUHUMAaTL KO3ddMLMEHT ¥s 71, Boatom cryyae npy COBMECTHOM A,eCTBUM
KpaTKOBPEMEHHO W ANMTENBHOW Harpy30K NOSHbIA Nporvb usrmbaemMblx 3NIeMEHTOB C TpeLLMHaMK
onpeaensioT nyTem CyMMMPOBaHWS NPOrMBOB OT HEMPOAOIHKUTENBHOIO AEeACTBUS KpaTKOBPEMEHHOW
Harpysku 1 OT NPOAOIHKUTENBHOMO AENCTBUS ANMTENBHOW Harpy3ku C y4€TOM COOTBETCTBYIOLLMX
3HAYEHUI ECTKOCTHBIX XapakTepucTuk L, T.e. NonoBHO ToMy, kak 3T NPUHATO AMNA 3reMeHToB 6e3
TPELLWH.

OnpepaeneHne KPUBU3HbI XKeJe306e TOHHbIX 311IeMEHTOB Ha OCHOBE HeruHe HON
Aed opMaumoHHOU moaenu

8.2.32 MonHyto Kp1BM3HY ene3obeToHHbIX 3NIeMEHTOB Ha yyacTkax 6e3 TpeLLyH B pacTsiHyTOW 30He
ceveHus onpepensiioT no copmyne (8.140), a Ha yyacTkax C TPeLLHaMM B PacTAHYTON 30He CeYeHus -
no cpopmyne (8.141).

3HaueHust KpUBM3H, BXoasALMX B chopmyrbl (8.140) u (8.141), onpenensior us peLLeHus cuctembl
ypaBHeHuin (8.26) - (8.30). MNpn 3aTOM AN 3MEMEHTOB C HOPMasibHbIMU TPELLMHaMW B PaCcTAHYTON 30He
HanpspkeHne B apmaTtype, nepecekatoLLei TpeLyHbl, onpeaenstoT no dopmyrne

_Eyvgey

oy =2 99

g (8.160)
me

1

vy =1- P

1+03- 220

9 (8.161)

. . .
3pecb “ 4 - oTHOcUTENbHas AedopMaLus PacTSHYTON apMaTypbl B CEYEHUUN C TPELLMHOW cpasy
nocne obpasoBaHusi HOpMaribHbIX TPELLMH;



Fp o -
i o- yCcpeaHeHHasA OTHOCUTESTbHasA ,u,eq)opmauvm pacTAHYTOU apMaTypbl, NepecekaroLlen TpelmHbl, B
paCCManMBaeMOVI CTaauu pacyerta.

Mpu onpeseneHny KpUBK3H OT HEMPOLOMKATENBHOMO AECTBUSA HArpy3ku B pacyeTe UCMomnb3yoT
[AmarpamMmbl KpaTKOBPEMEHHOTO AehopMUPOBAHUSA CXaTOro U pacTsiHyTOro GeToHa, a Npu onpeseneHum
KPVBW3H OT NPOAOIMUTENBHOMO AEMCTBUSA HArpy3ku - AMarpaMmbl ArMTeNbHOMO AedopMMpoBaHMs
6eToHa C pacyeTHbIMM XapakTEPUCTVKaMM A5s TPEAEbHBIX COCTOSHUIA BTOPOM rpynmbl.

1IN YacTHbIX Cry4aeB AECTBUA BHELLHEN Harpy3ku (M3rvb B ABYX NIIOCKOCTSX, U3rMG B MIOCKOCTH
OCM CUMMETPUM MOMNEePEYHOro Ce4YEeHUs anemMeHTa U T.M.) KpUBM3HbI, BxoasiLume B coopmyrnbl (8.140) n
(8.141), onpenensitoT 13 peLLeHNs CUCTEM YPaBHEHWI, yka3aHHbIX B 8.1.26-8.1.28.

9 NpepBapuTenbLHO HaNpPsXXeHHbIe XXKene3o0eTOHHbIe
KOHCTPYKUUMU

9.1 MpenBapuTenbHbIe HaNpPsXKeHUs1 apMmaTypb

3

R
9.1.1 MpeaBapuTernbHble HANPSHKEHNS apMaTypbl Tap npyHUMatoT He 6oree =1 ans

. . 08R
ropsiyeKkaTaHomn 1 TEPMOMEXaHUYECKM YNPOYHEHHOW apMaTypbl 1 He Gonee ™~ 5"

XoroAHoAehopPMVPOBaHHOWM apMaTypbl U apMaTypHbIX KaHaToB.

ans

9.1.2 Mpm pacyeTe NpeaBapuTENbHO HaNPsXKEHHbIX KOHCTPYKLWIA crieayeT YYUTbIBaTb CHDKEHWE
npeaBapuTENbHBbIX HANPSHKEHWUI BCIIEACTBME NOTEPb NPEABapUTENbHOMO HaNpshXeHUs - 40 Nnepefayn
YCUNUIA HaTsHkeHWst Ha 6eTOH (NepBble NOTEpW) U NocIe Nepeaayn yCunms HaTsbkeHust Ha 6eToH (BTopble
notepwm).

Mpu HaTsHXeHUM apmaTypbl Ha YNopbl criedyeT y4nTblBaTh:

nepBble NOTEPU - OT penakcal My NpeaBapuTerbHbIX HaMPsXKeHUIA B apmaType, TemnepaTypHOro
nepenaga npv Tepmmyeckoit 06paboTke KOHCTPYKLWIA, Aedopmanmm aHkepoB 1 Aedopmannn opmbl
(ynopos);

BTOpbIE NMOTEpU - OT ycaaKu 1 nondydectu 6eToHa.

IMpu HaTsbKeHUM apMaTypbl Ha 6ETOH CriedyeT yUnUTbIBaTb:

nepBble NoTepU - OT AedopMaL Uy aHKEPOB, TPEHWSt apMaTypbl O CTEHKU KaHaroB U MOBEPXHOCTb
KOHCTPYKLWW;

BTOPbI€ NOTEPU - OT pernakcaLm NpeaBapuTesbHbIX HAMPSHKEHWIA B apMaType, YCaaKu U Nonay4vecTu
beToHa.

9.1.3 MoTepu OT penakcaumnn HanpsXkeHUn apmaTypbl MSPI onpeaenstoT no opmynam:

ansa apmatypbl knaccoe A600 - A1000 npu cnocobe HaTsHKeHWs:

MEXaHN4ECKOM - MSPI =0l 2 20; (9.1)

ANEKTPOTEPMUYECKOM - Loy =0,030 4 ; (9.2)

[O51st apMaTypbl KIlaccoB BP 1200—BP 1500, K1400, K1500, K1600 npu cnocobe HaTshxeHus:

Ty

Ao =022
MEXaHU4eCcKoM - 5 ; 9.3)

=01 Ty

Fa¥el

=0.05a
aneKTpoTepMmMYeckom - @l g

(9.4)

o
3peck ¥ npuHMMaeTcs 6e3 noTepb B Meranackansix.



Ha Mg =
Mpwn oTpuLaTENBHBIX 3HAYEHUSAX apl NpUHUMaIOT pl Q.

Mpu Harmunm Gonee TOYHbIX AaHHbBIX O penakcaLum apmaTypbl 4OMYCKaeTCsi MPUHUMATL MHble
3HaYeHUsi NOTEpPb OT perakcaLum.

fate)
9.1.4 MoTepun ~ P2 oT TemnepaTypHoro nepenaza A oc, onpeaernsieMoro Kak pa3HocTb
Temneparyp HaTSHYTOM apMaTypbl B 30He HarpeBa U yCTPONCTBA, BOCTIPUHUMAIOLLIETO YCUINSA HATSXKeHUS
npu HarpeBe 6eToHa, MPUHUMAIOT paBHbIMU

AT q = 1,250

ap (9.5)

I'IpM OTCYTCTBUM TOYHbIX AAHHbLIX NO TeMnepaTypHOMY nepenaay AonycKaeTca npuHuMaThb b= 65 °C.

Mpu Hammumnm Goree TOYHbIX AaHHbIX O TeMMepaTypHoii 06paboTke KOHCTPYKLIMM [ONyCKaeTcst
MPUHUMATb WHbIE 3HAYeHWs NOTePb OT TeMnepaTypHOro nepenaga.

9.1.5 MoTepu oT AedopmaLum cTanbHow opmMbl (YNopoB) &osﬁ Npu HEOAHOBPEMEHHOM HaTSHKEHUN
apmartypbl Ha opmy onpeaenstoT no dopmyrne

n-1 NE

Boas T T

, (9.6)

e # - yucno ctepxHen (rpynn cTepxHen), HaTArMBaemMblX HEOAHOBPEMEHHO;

A cBrukerme YNOPOB MO MMHUM AEVCTBUS YCUIUS HaTSXKEHUs apMmaTypel, onpeaensemMoe u3
pacueTa aedopmauinm ¢opmbl;

I paccToaHMe Mexay Hapy>XHbIMU rpaHAMM YNOPOB.

I'IpM OTCYTCTBUM AaHHbIX O KOHCTPYKU NN (*)OprI W TEXHOJIONMM U3roToBJIEHNA OONyCKaeTca

npuHUMaTb &053’3 30 Mra.

Mpu anekTpoTepMMYECKOM CNocobe HaTsXKeHUst apMaTypbl noTepu oT Aedopmanum opmbl He
YYUTbIBAOTCS.

9.1.6 MoTepu oT gecopMaLMn aHKEPOB HATSXHBIX YCTPOWCTB MSP“ NPV HaTSXXEHWUN apMaTypbl Ha
ynopbl onpeaenstoT no dopmyrne

M
spd =—£

: 9.7)

me £ - oBxaTie aHKEPOB UMM CMELLIEHIE CTEPXHS! B 3a)KMMaX aHKEPOB;
I - paccTosHve Mexay HapyXHbIMI FPEHSIMU YIIOPOB.

Mpu OTCYTCTBUN AaHHBIX AOMYCKAETCs! MpUHUMaTh L4 = 2 mm.

IMpu aNEKTPOTEPMMYECKOM Criocobe HaTshKeHUs apMaTypbl NoTepy oT AedopMaLun aHKEPOB He
YYUTBIBALOT.

9.1.7 Mpw HaTsbkeHWUM apMaTypbl Ha GETOH NoTepu oT AedopMaLim aHKEPOB HATSKHLIX YCTPOUCTB

Ha . -
374 onpepensitoT nNo dopmyne (9.7), B KOTOPOI NPUHUMAIOT A=2 MM, a NnoTepu OT TPEHUSI O CTEHKN
KaHaroB Uiy NoBEPXHOCTb KOHCTPYKLMM ONPeaensitoT no dopmyrne

1
&OSP? - [1_ g OFHE ]USP

e ¢ - OCHOBaHWeE HaTyparibHbIX ForaputhMoB;

W, & K03hdMLIMEHTLI, OnpeaensieMble no Tabnmue 9.1;

& - AnVMHA y4acTka OT HaTSKHOTO YCTPOMCTBA 40 PACYETHOTO CEYEHUs!, M;

& . cymmapHBIit yron NoBopoTa OC1 apMaTyphl, Pag;

a
P - npuHumaeTcsa 6e3 notepsb.

Ta6brnumua 9.1



Kanan vnm noBepxHocTb KoadbdpmumeHTbl Ans onpefeneHys notepb OT TPEeHWs
apmarypbl
© ] npv apmaType B BUAe
My4KOB, CTepxHel Nepuoan4eckoro
KaHaToB npodmns
1 Kanan:
C MeTanMyeckomn NoBEPXHOCTbIO 0,0030 0,35 0,40
¢ 6ETOHHOW NOBEPXHOCTLI0, 06pa3oBaHHbIN 0 0,55 0,65
XECTKMM kaHarnoobpasoBatenem
TO e, ’MbkuM kaHarnoobpasoBaTenem 0,0015 0,55 0,65
2 BeToHHas NoBepXHOCTb 0 0,55 0,65

9.1.8 MoTepu oT ycaakun 6eToHa M5P5 Npy HaTSHKEHUN apMaTypbl Ha Ynopbl onpeaensioT no opmyn
e

Msp5 = Epsh’ E; , (9.8)

z
me LR ,qedpopmau,mw ycaaku 6eToHa, 3Ha4YeHns KOTOPbIX MOXHO ﬂpVIGﬂVI)KeHHO npuHUMaThb B
3aBWCMMOCTM OT kIacca 6eToHa paBHbIMU:

0,0002 - ans 6eToHa knaccoB B35 u Hmke;
0,00025 - ona 6eToHa knacca B40;
0,0003 - ans 6eTtoHa knaccos B45 v Bbille.

[ns 6eToHa, NoABeprHyToro TenoBoi 06paboTke Npu aTMOCchepHOM AABIIEHUN, MOTEPU OT YCaaKu

Hag
GeToHa ~ P BbIuMUCTSIOT MO chopMyrie (9.8) ¢ yMHOXeHMeM Nony4yeHHoro pesynbTaTta Ha KoaddnLneHT,
paBHbIvi 0,85.

Fite)
MoTepu oT ycaaku 6eToHa % npu HaTsHKeHUN apMaTypbl Ha GETOH onpeaensitoT no dopmyrne (9.8)
C YMHOXXEHMEM MOMNYYEHHOro pe3yrbTaTa He3aBMUCHMO OT YCIOBWIA TBEPAEHUSI GETOHA Ha KOADAMLINEHT,
paBHbIi 0,75.

[onyckaeTcsa notepm oT ycaaku 6eToHa onpeaensTs Gornee TOUHbIMU METOAAMM.

9.1.9 MoTepw oT NondyyecTn 6eToHa é‘GSP‘S onpeaenstoT no dopmyrne

08 a ppo oy

ho 2
Vs “HArod (
i

sph =
1+0.8 Eh ey )
, (9.9)

Thor g1+
red
me Pher _ K03p1LIMEHT non3yyecTn GeToHa, onpeaensiemblii cornacHo 6.1.16;

[ U -
% - HanpsbkeHnst B 6eTOHE Ha YPOBHE LIEHTPA TSHKECTM PACCMATPUBAEMOii + -iA IpYMMbl CTEpXHEI!
Hanpsiraemon apmarypebl;

Y _ paccTosH1e MEXay LIEHTPAMI TSIKECTM CEYEHMS PACCMATPUBAEMOA MPYMbl CTEPXKHEN
HanpsiraeMol apMaTypbl U NMPYBEAEHHOTO MOMNEPEYHOTO CEYEHUS SNIEMEHTE;

A’red . Ired - nnowanb NpbMBeAEHHOro CeveHns afieMeHTa u ee MOMEHT UHEPLIMKM OTHOCUTENBHO



LleHTpa TSAXeCTU NpuBeaeHHOro ceveHns,

: LA A A
Hoapy - K03hPULIMEHT apMUPOBaHWSI, paBHbIN ~ & cme A n S - nnowagu nonepevyHoro ceveHust

3neMeHTa 1 paccMaTpuBaeMol rpynnbl CTEPXKHEN HanpsiraeMoi apMaTypbl COOTBETCTBEHHO.

[ns 6eToHa, NofABepPrHyTOoro TensoBoi 06paboTke, Notepu BuIYMUCHSIOT No dopmyre (9.9) ¢
YMHOXeHMeM MOoMy4eHHOro pesynbTarta Ha koaddmumneHT, pasHbin 0,85.

ﬂOI’IyCKaeTCﬂ noTepu OT Non3y4yecTn 6eToHa onpenenaTb 6onee TO4YHbIMU METOAAMM.

T
HanpsxeHus ~ B2 onpenensioT no npasumriam pacyeTa ynpyrix MaTepuaros, NPpUHUMAas NPUBENEHHOe
ceyeHue aneMeHTa, BKIlovaroLLee NnoLaab ceveHnst 6eToHa v NNoLwaab CeYeHWst BCel NPoaorbHOM
apMaTypbl (HanpsiraeMoi 1 HeHanpsiraeMoi) ¢ ko3dxpULMEHTOM NpUBEAEHNS apMaTypbl K 6ETOHY
E

&

By , cornacHo 9.1.10.

Mpn 74 <0 npUHUMaeTCst A6 =0 %5 =,

9.1.10 MNorHble 3HaYeHWsi NepBbIX NOTEPb NPEABaPUTENBHOMO HanpshxeHus apmatypsbl (Mo 9.1.3-9.1.6)
onpeaensioT no dopmyne

spi

b ey = Lo
i , (9.10)

e ¢ - HoMep NoTepb NPeBaPUTENLHOTO HAMPSHKEHMS.

Ycunve npenBapuTesibHoro 0b6xaTns 6eToHa ¢ Y4€TOM NepBbIX NOTEPb PABHO:

By =2y oy )
J s (9.11)

Agr Ty J o . y
rme B n T PUL - nnowank ceveHna Y -7 rpynnbl cTepxHel HanpsiraeMoii apMaTypbl B CEHeHMM

aneMeHTa 1 NpefBapuTeribHOE HanpshxeHUe B rpynne ¢ y4eToM NepBbIX NoTepb

Tapltly T Oay T AT ity

[ o o
3peck  “H - HayanbHoe NpeaBapUTENbHOE HaMpsXKEHWE paccmaTpyBaeMoil rpyrnbl CTePXHen
apMaTypbl.

lMorHble 3Ha4YEHUs! MEPBLIX Y BTOPbIX NOTEPb NPeBapUTENbHOIO HanpshkeHWst apmatypbl (Mo 9.1.3-
9.1.8) onpegensitoT no dopmyne

"ﬁosp(Q) = Z"ﬁospi
i . (9.12)

Ycunue B HanpsiraemMoli apMaTtype ¢ y4eTOM MNOMHbIX NOoTePb PaBHO

Foy = Zldsy o spzy)
J , (9.13)

e

Tap(2ly T Oy T DO spl2y

o Ha :
Mp¥ NPOEKTUPOBAHMM KOHCTPYKLIMIA NOMHBLIE CyMMapHble notepn — #(2L nng apmatypel,
pacrornoXeHHOW B pacTsIHYTOM NpW 3KCNIyaTaLun 30He CeYeHus aneMeHTa (OCHOBHOW paboyen
apmarypsbl), crieayeT npuHumaTh He meHee 100 MMa.

Mpu onpeaeneH yCunns NpeaBapuTenLHOro 06xatis 6eToHa £ ¢ y4eToM NoMHLIX NoTeph
HanpsbxeHU creflyeT y4YuTbIBaTb CXUMALOLLME HAMPSHKEHWS B HEHANPsAraeMol apmaType, YUCNeHHO
paBHble CyMMe NoTepb OT YCaZKW U Mon3yvecTy 6eToHa Ha YpoBHe 3TOW apMaTypbl.

Mpu onpeaeneHnn yeunuii 06xaTtusi C y4eTOM HeHanpsraemMomn apmaTypbl Ha YpoBHE HeHanpsiraeMoi

Ths
&Os‘uﬁ a fi¥e)
apmMartypsbl, MOTEPM OT MOM3YHECTU HA 3TOM YPOBHE MPUHUMAIOT PaBHLIMU by e 7wt .

noTepu OT MOMN3y4ecTn AN CTePXHEN Hanpsiraemoi apMaTypbl, GrvxaiiLLelt kK paccmaTtprBaemoi

o a a o
HeHanpsraemoii apmatype; ¥ 1 ¥ - hanpsxeHns B 6eToHe Ha YPOBHE paccMaTprBaemoit
HeHanpsiraeMol v HanpsiraeMoi apMaTypbl COOTBETCTBEHHO.



a
9.1.11 MpenBapuTenbHble HanpsbkeHus B GeToHe -~ PP npu nepegade yCUIMsa NpeaBapuTenbHOro

F
obxartus [ , onpefenaemoro ¢ y4eToM nepBbiX NOTEPb, HE A0JPKHbI NPeBbILLAaTh:

o 0,9%
€CIN HaNpPsKeHV YMeHbLLATCA UM He N3MEHAKTCA NPYU [eUCTBUM BHELLHUX Harpysok - bp s

- 078
€CIN HanpshKeHVs yBENMYMBaOTCA Npu AeACTBUMN BHELLHUX Harpy3okK - by .

a
HanpsixeHust B GeToHe - *F onpeaensioT no dopmyre

Ay L Ryegy Moy

b -
¥ Argg Treg Treg , (9.14)

F
rme i . ycunue npeasaputenbHoro obxatus ¢ Yy4€eTOM NepBbIX NOTEPb;

M _ yarnBarowmin MOMEHT OT BHELLHEN Harpysku, 4ENCTBYIOWMIA B CTaaum 06xaTust (Co6CTBEHHbIN
BEC 3rieMeHTa);

Yo pacCcTosAHMe OT LeHTpa TAXeCTU CeHeHna A0 pacCMaTpuBaeMoro BOJIOKHa;

e £
P - 3KCLIEHTPUCUTET yeunus - 1} OTHOCUTENBHO LIEHTpa TSHKECTY NPUBEAEHHOTO NONEPEYHOro
CEYEHMSA BNIEMEHTA;

9.1.12 OnuHy 30HbI Nepefa4un NpeaBapuTENbHOTO HaNpshkeHVst Ha 6eToH Ans apMaTypbl 6e3
[OMNONMHUTENbHBIX aHKEPYIOLLWX YCTPOWCTB ONpeaensitoT no dopmyrne

. osp'ﬂs

Ryong "85 , (9.15)

104
HO He MeHee 5 1200 MM, a Ana apMaTypHbIX KaHaToB Takxe He MeHee 300 Mm.

B dopmyne (9.15):
7P - npeBapUTENEHOE HAMPSHKEHUE B HAMPArAEMOIl apmarype C y4eTOM NnepBbIX NOTepb;

R - o
bond - cONPOTMBIIEHWE CLIENIEHNS HanpAraemoil apMaTypbl ¢ 6ETOHOM, OTBeYaloLLee NepeaaToUHoi
npo4HocTn 6eToHa 1 onpeaensiemoe cornacHo 10.3.24;

Awu
&, 78 - nnowaab M NepuMeTp CTEpXHs apMaTypbl.

I'Iepeqal-ly npeaBapuTesibHOro HanpsXeHua ¢ apMmatypbl Ha 6eToH peKoMeHyeTCcA OCYLLEeCTBNATb
nnaBHO.

9.2 PacueT anieMeHTOB npeasapuTeribHO HaNpPAXeHHbIX Xene3obeTOHHbIX
KOHCTPYKLWIFI no npegesfibHbIM COCTOAHUAM nepBoﬁ rpynnbl

PacueT npeapBapuTenibHO HaNpsiXXe HHbIX e ne306e TOHHbIX 3/1IeMEeHTOB No npo4YHOCT™MN

Obuwue rnonoxeHusi

9.2.1 PacyeT npefBapuTenibHO HanpshkeHHbIX SNIEMEHTOB NPOW3BOASAT AN CTaAUM aKCMyaTaLumm Ha
OefcTBUE N3rMBaloLLyX MOMEHTOB U MOMEPEYHbIX CUM OT BHELLHWX HAarpy3oK 1 Ans cTaguu
npeaBapuTensHOro 06XaTusi Ha AeiCTBME YCUNUIA OT NpeaBapUTENLHOTO HATSHKEHUS apMaTypbl U yCUnmin
OT BHELLHWX Harpy3oK, [e/iCTBYIOLLMX B CTaaumn oGxatus.

9.2.2 PacyeT no npoYHOCTM NpeaBapuTesibHO HaNPsKeHHbIX 3MIEMEHTOB NPU AENCTBUM U3rMBatoLLMX
MOMEHTOB CrieflyeT NPOU3BOAMUTL ANt CEYEHUIN, HOPMAsbHbIX K MX MPOAOINbHOM OCH.

PacyeT no npo4HOCTM HOpMarbHbIX Ce4YeHUI B 0OLLEM Cry4ae Npou3BOAAT HA OCHOBE HENMVHENHON
nedopmaLMoHHo mogernv cornacHo 9.2.13-9.2.15.

[lonyckaeTcst pacyeT xene3o6eTOHHbIX 3NEMEHTOB NPSAMOYrofnbHOro, TaBPOBOIO W [1BYTaBPOBOrO
CeYeHun C apMaTypou, pacrnonoXeHHON Y NeprneHAnKynApHbIX NIIOCKOCTY n3rba rpaHelt anemeHTa, npu
OeiCTBAN YCUIMWIA B NNOCKOCTW CUMMETPUM HOPMaribHbIX CEYEHWI NPOU3BOANTL Ha OCHOBE MpeaernbHbIX
ycunuin cornacHo 9.2.7-9.2.12.

9.2.3 Ana *ene3o6eToHHbIX 31IeMEHTOB, Y KOTOpPbIX NpeaenbHoe ycunue no Nnpo4HOCTU OKa3biBaeTCA



MeHbLLE NpefenbHOTo YeUrms no 06pasoBaHuio TPELLWH, NNOWAAb CEYEHVS NPOAOSIbHON PacTAHYTO
apmMaTypbl [OIkHA ObITh yBENMYEHa N0 CPABHEHMIO C TpeByemoi 13 pacyeTa no NPoYHOCTH He MeHee
YeM Ha 15% vnu JorkHa YOBNETBOPSTb pacyeTy No NPOYHOCTU Ha AeNCTBMEe MOMeHTa 06 pa3oBaHus
TPELWH.

9.2.4 PacyeT npefHanpsiKeHHbIX 3NIEMEHTOB B CTaauu 06xaTtusi NPoM3BOASAT Kak Npu BHELLEHTPEHHOM
cxXaTum ycunuem npegsapuTternbHoro 06xatust B npefernbHOM COCTOsIHUM cornacHo 9.2.10-9.2.12.

9.2.5 PacyeT npeBapuUTericHO HanNpsKeHHbIX 3MIEMEHTOB MO MPOYHOCTM MPY AENCTBUM MONEPeYHbIX
cun (pacyeT Mo HaKIOHHLIM CEYEHUSIM) 1 MECTHOM AENCTBUM Harpy3ku (pacyeTbl Ha CMSTUE U1
npoAaBnMBaHve) criefyeT NPoU3BOAMTL COMAcHO ykasaHusim 8.1.

9.2.6 MNpu pacyeTe NpeaBapUTENLHO HANPSPKEHHBIX ANEMEHTOB MO NPOYHOCTU CreAyeT yYuTbIBaTh
BO3MOXHbIE OTKIIOHEHUSI NPEeiBapUTENbHOTO HaNPsHKeHWs, onpeaensieMoro cornacHo 9.1.9, nytem

O - o i
YMHOXEHUS! 3HAYEHWI ~ & (Mrm younus oBxaTis ) Ans paccMaTpuBaeMoro ~ -ro CTepHs Ui

rpynnbl CTEPXXHEN HanpsiraeMol apMaTypbl Ha KO3hMUNEHT Tsp

3HaueHust koadhdmuneHTa Ysp NPYHUMAIOT PaBHbLIMU:
0,9 - Npu BraroNpPUATHOM BIUAHWW NPEABAPUTENBHOTO HAMNPSHKEHNST;
1,1 - Npx HeBRaroNPUATHOM BMUSIHAN NPeABapPUTENbHOTO HAMNPSHKEHWS.

Pacuer npeaBapuTenibHO HaNpsXXeHHbIX 3fieMeHTOB Ha AencTBMe M3rnéarowmx MOMEHTOB B
CTaguu 3Kcnnyataumum no npenesfibHbIM YCUNTUAM

9.2.7 PacyeT no npoYHOCTM HOpMaribHbIX CEYEHWIA crieayeT NPOU3BOANTL COMIAcHO yKasaHUsaM
pasgena 8.1 ¢ y4eToM AoNOnHUTENbHbIX ykadaHui 9.2.8-9.2.9. Mpu atom B chopmynax 8.1 o6o3HaueHnst
:

A A

nrowaaen cedeHnsa “E n E crnegyeTt OTHOCUTb Kak K HaﬂpﬂraeMOVl, TakK UK HeHaHpﬂraeMOVl apmMartype.

,ElonycxaeTcn npuHUMaThL ana paCTﬂHyTOI;I apMaTypbl C YCNOBHbLIM NpeaesioMm TeKy4eCTu HanpsXxeHnsa

R L1R
Bbllle ~ 5, HO He Bornee ~*S B 3aBUCUMMOCTMW OT COOTHOLLIEHUS! £ " £R (9.2.8).

i i1 Es.el
9.2.8 3HaueHnst OTHOCUTENbHOM AedopMaLiy apMaTypbl PACTSIHYTOM 30HbI ~ ¥ MpU BbIYUCTIEHUM

3Ha4eHunsa FpaHI/I‘-IHOVI BbICOTbI CXXaTOW 30HbI 6eTOHa ER crnefyet onpefendatb no q.)opmynaM:

[rst apMaTypbl C YCIOBHbIM NPefenoM TeKy4ecTu

R +400-0,,

sl
;s : (9.16)

a =
me 7 - npenBapuTenbHOE HAMPSIKEHNE B ApMATYPE C Y4ETOM BCEX MoTeps 1 15 0,9;

400 - B Mra.

ansa HeHanpﬂraeMOM apmaTtypbl C (*)I/I3I/I‘-IeCKI/IM npenerioMm Teky4ectu

Esel T E_

9.2.9 [ina HanpsiraeMomn apMaTypbl, pacrnosioeHHOW B CXaTON 30He, pacyYeTHOe CONpOTUBIIEHNE

cxaTuio Ry criefyeT 3aMeHNTb HanpsXXeHnem T se , PaBHbIM:
o) =
500 - 72 - npu yueTe KoadMLMEHTa YCHIOBMIN paBoTbl GeTora 'L ~ 0,9 (1.6.1.12);

400 - 75 npn M T10.
30echb T g MMa.

a’ =
3HaueHuss ~ F onpepenstoT ¢ KoadduLMeHToOM Yo 1,1.

a £
Bo Bcex criydasix HanpsbkeHue ~ % npuHUMMatoT He Goree ~5¢

PacueT npeaBapuTeNibHO HaNpsXXeHHbIX 3fIieMeHTOB B CTaAuU NpeaBapuUTesibHOro obxatms

9.2.10 MNpu pacyeTe anemeHTa B CTaAuu NpeaBapuTeNbHOMO 06XaTusi ycunme B Hanpsiraemomn
apmaType BBOAWUTCS B pacyeT Kak BHELLHSAS NpoAoribHas cuna, paBHast



Ny = (0 3304y +og Ay ©.17)

A, A . .
rme P m T - nrolaam ceveHus HanpsiraeMol apMaTypbl, PacrnonoXeHHON COOTBETCTBEHHO B
Haubonee 06xaTol U B pacTAHYTON (MeEHee 06XaTol) 30HaX CEYEHNs!;

.
a a =
P n ¥ - npegBapuTenbHbIe HANPSKEHUSI C Y4ETOM NepBbIX NOTEPb M KoadxpuumeHTa Ysp 1,18

Ay A
apmaTtype ¢ nrowaabto cevenns ~F n T

9.2.11 Pacuert no NPOYHOCTU NIEMEHTOB NPAMOYrofibHOro cevYeHua B cCtagun npegBapuUTeribHOro
obxartus npon3BoaAT U3 yCIioBUA

Np'ep LRy by _0:5x)+Rsc'A.;(kU_aa)’ (9.18)

me . pacCTOsIHWE OT TOYKU NPUMOXEHNS NPOAOTLHOM CUTbl NP C YY4ETOM BIMSIHUS M3rnbatoLLero
momeHTa # oT BHelLHeit Harpy3ku, AefiCTBYIOLLEH B CTaUM U3rOTOBMEHWs! (COBCTBEHHas Macca
31emMeHTa), 10 LIeHTPa TAXECTU CEYEHN HeHanpsaraeMon apmaTypbl pacTSHYTOWM UM HaUMeHee CXaTow
(NpW NOMHOCTBIO CXAaTOM CeYEHUM INEMEHTA) OT ATUX ycurmin (pucyHok 9.1), onpegensemoe no dopmyne

=epp + 055 —ai£
N
P (9.19)

€p

e N
% - pacCTOsIHVE OT TOUKM NPUNOMKEHMS CUMbl ~ ¥ [0 LIeHTpa TSHKECTU CeYEHUsI aNeMeHTa;

By . pacyeTHOe CoMNpoTHBIEHVE GETOHA CXATUIO, MPUHUMAEMOE MO JIMHENHON UHTEPNONAL UM
(Tabrmua 6.8) kak Ans knacca 6eToHa Mo NPOYHOCTY Ha CxaTue, YNCIIEHHO PaBHOTO NepeaTo4YHOM

A
npoyHocTH GeToHa ~ 27 ;

R o
¢ - pacYeTHOE COMPOTUBIIEHWE HEHAMNPAraeMoii apMaTypbl CXXaTuio, NPUHUMaeMoe B cTaaum
npenBaputensHoro obxatus He 6onee 330 MMa;

:
5 - nnowaab CeYeHVsi HeHanpsiraemMoi apMaTypbl, pacnosioXXeHHoW B Hauboree cxxaToii 30He
ceyeHuns anemeHTa.

PucyHok 9.1 - Cxema ycunui v antopa HanpspkeHUin B ce4eHU, HOpManbHOM K
NpoAoNbLHON OCU M3rMbéaemMoro npeaBapUTENbHO HanpPsXKEHHOro 3fieMeHTa Npu ero
pacyeTe No NPOYHOCTU B CTaAUM 06xaTUA

4,
R WS
’Vp q‘r g —— R&A\’»" /
—{— R A4 A =
e fp— ¥l
i W
o S - = - =

R.A

a
'
| —=
e
S

PucyHok 9.1 - Cxema ycunvin u antopa HanpsikeHuii B Ce4eHUn, HopMaribHOM K NPOAOSbHOM ocu
n3rbaemoro npeaBapuTEnbHO HaNPSHKEHHOTO 3IEMEHTA NpY ero pacyeTe No NPOYHOCTM B CTaaun
obxarus

BbICOTy CXaToW 30Hbl 6eToHa onpefnensdT B 3aBUCUMOCTU OT BENTMHYUHDI ER , onpe,qenﬂeMoﬂ no
By
ol T o

o R
dopmyre (8.1) c NoACTaHOBKOW B Hee 3HaYeHus! 5, mme TS - pacyeTHOe COoMnpoTMBIeHNe



pacTsHyTON HeHanpsiraemon apMarTypabl 4 n Thatt =0,003:

g=Z<ip
a) npu A (pvcyHok 9.1) no dropmyne

=Np+RsAs_Rsc'A;

X
Ry b , (9.20)
g= Loy
6) npun (rme * - cm. noanumio # pucyHka 9.1) no copmyne
1+£ .
Np +Rsﬂsll_ £ ~ Ryt A
R
¥ =
Ryb+ 2R A,
mp+Ep) (9.21)

9.2.12 PacyeT no NpovHOCTY 311eMEHTOB TaBPOBOTO M ABYTABPOBOMO CEYEHUI B CTaaum
npeaBapuTEnbHOro 06XaTus NMPOU3BOAAT B 3aBUCUMOCTU OT MOSIOXKEHUS IPaHNLbl CXATOMN 30HbI:

a) ecnv rpaHnLLa CxaTol 30HbI MPOXOAMWT B NOrKe (pUcyHok 8.2, a), T.e. cobnogaeTtcs ycrnosme

Ny SRy byphip ~ RoA + R &y (9.22)

-y
pacyeT Nponu3BOAAT KaK Anda NpAMOYrosyibHOro cev4eHusa LWMpuHou S cornacHo 9.2.11;

6) ecnu rpaHuLLa cxaTon 30Hbl NpoxoauT B pebpe (pucyHok 8.2, 6), T.e. ycrosue (9.22) He
cobniogaeTcs, pacyeT NpoM3BOAAT M3 YCIIOBUS

Ny-ep = Ry b alhy ~05m)+ By (6 —5): ky (g ~0.5%7) + Reo Uy ~a) (g 5

P

gy, =8, tz. T —
PRI TN g
me PSP oM. 9.2.11;

=z - -
5 - paccTosiHWe OT LieHTpa TSHXKECTU CeYeHVs NeMeHTa O PacTSHYTON (HauMeHee CxaToii)

HeHanpsiraemon apmatypebl.

BbicoTy cxxaTon 30HbI onpeaenstoT no hopmynam:

B= = <kp
aynpn o (ER _cm 9.2.11)

_ Ny R4, - Ry AL~ Ry by ~bYy

X

By b ; (9.24)
-2
6) npn
1+%5 ; ; :
Ny Rl TR R~ Ry ey 00
_ R
* IRA,
p o hr—
hg(1-£g) i (9.25)

PacuyeT no npo4YHOCTM HOpMarnbHbIX CE4YE€HUI Ha OCHOBE HeNUHeHoW Aed opMaLMOHHON
Moaenu

9.2.13 Npun pacyeTe No NPOYHOCTH Ha OCHOBE HENMUHENHON AedopMaLIMOHHOM MOAENU YCUnnsa n
AecopmaLnm B CeHeHUn, HopmanbHOM K NPOAOSbHON OCK 3MeMeHTa, onpeaensioT ¢ UCNob3oBaHMeM
OCHOBHbIX MOMNOXeHUN, yKasaHHbix B 8.1.20-8.1.22.

9.2.14 Npwn pacyeTe HopManbHbIX CEYEHUIA MO MPOYHOCTM (pUCyHOK 9.2) B 06LLeM crydae Mcnonb3ytoT



YPaBHEHUSI PABHOBECHSI BHELLHWX CUI 1 BHYTPEHHUX YCUITWIA B HOPMaribHOM CEYEHUN dNIEMEHTa

Mx = Zobi 'Abz' ' an’ +Z_o.§j ' Asj ' Zsy’ +Z_osz' 'Asz' ' an’
i J i ; (9.26)

M_y = Z Ty’ AEJJ' ' Zby:’ +Z_ Ty’ A.y' ' Zs_yj +Zosi ' Asz' ' Zs_yz'
i J i : (9.27)

N= Zobi 'Abz' +Z_O.§j ' A.y' +Zosi ' Asz'
i J i : (9.28)

ypaBHEHUs1, onpeaensioLye pacnpeferneHue AecopMaLiii OT AeACTBUS BHELLHEW Harpy3ku no
CEYEHMIO ArieMeEHTa

1 1
£ =&t .?"_ an’ +r_'zbyi
¥ y : (9.29)

1 1
gy =8 t— Z +— I
. - 5}‘3.

x ¥ ; (9.30)

§

1 1
s T +r_'zsn' +r_'zs_y1'

x > : (9.31)

3aBMCUMOCTH, CBA3bIBAKOLLME HANPAXEHUA U OTHOCUTESbHbIE qecbopmaumm 6eToHa u apmMaTtypbl:

6eToHa
O = Hy vy i« (9.32)
HeHanpsiraemon apmaTypbl

g, =H v

§ %y My fy. (9.33)

Hanpa raemoi apmaTtypbl

Og =By vylegt g.spz') ) (9.34)

PucyHok 9.2 - PacyeTHas cxema HOpManbHOro ceYeHus NnpeaBapuTesNibHO HaNpPsXKeHHOro
ene3o6eTOHHOro anemMeHTa

gy Ay,

\Z

Oy Ay




PucyHok 9.2 - PacueTHasi cxema HopMarbHOro ceYeHust NpeaBapuTenbHO HanpsiKeHHOro
*ene3obeTOHHOro aneMeHTa

B ypaBHeHusx (9.26) - (9.34):

Ay Zo0 Zop 04 : .
s S St Vs pnowanb, KOOPAWHATBI LIEHTPa TSHKECTM ! -0 CTEPXHS HanpsraeMoi apmaTypbi
1 HanpshkeHne B HeM;

g : © - -
s - oTHocuTENbHas AedopMaLms  -ro CTEPXHSA HanpsiraeMol apMaTypbl OT JeUCTBYS BHELLHEN

Harpyaku;

o

! - oTHocWTENbHas AedopMaLms NpeaBapUTENbHOTO HAMPSKEHWS apMaTypbl C YYETOM
OTHOCUTENbHBIX AedopMaLiuii NoTepb NPeaBapUTENTEHOTO HAMPSHKEHUS!, OTBEYAIOLLMX paccMaTpyBaeMon
pacueTHoii cTaauy;

51 - MoZyrb YNpYyrocTy ! -ro cTepHs HanpsiraeMol apMaTypbl;

¥ ; o
- ko3dPMLMEHT yNpyrocTu ¥ -ro CTepxHs HeHanpsiraeMol apmaTypbl, OCTarnbHble NapameTpbl -

cm. 8.1.23.

o ow,
3HaueHus koathdpmLneHTOB Yoy Ty onpeaenstoT no ykazanuam 8.1.23, a 3HaveHus
¥
koadpuLmeHToB ¥ - no dropmyne

Usi

Ya T oo o
Esz' (Ssz' + Sspz') .

(9.35)

9.2.15 PacueT HopMaribHbIX CEYEHWI ene306eTOHHbIX 3NIEMEHTOB MO NPOYHOCTU NPOU3BOAAT U3
YCIOBWIA, NpUBEAEHHbIX B 8.1.24.

9.3 PacueT npeaBapuUTeNibHO HaNpsXKeHHbIX 35IEMEHTOB XeNle306eTOHHbIX
KOHCTPYKLMI No npeaenbHbIM COCTOAHUAM BTOPOM rpynnbl

O6wue nonoxeHust

9.3.1 PacyeTbl No npegenbHbIM COCTOSHUAM BTOPOW rpynnbl BKIOYAOT:
pacyeT nNo o6pasoBaHNIo TPELLMH;
pacuyeT Mo packpbITUIO TPELLWH;

pacyet no gedopmMaLmsam.

9.3.2 PacyeT no o6pa3oBaHmio TpeLLMH NpoM3BOAST koraa Heobxoarmo obecnevmntb oTCyTCTBUE
TPELWH, a TaKxe Kak BCrnomoraTenbHbIi Mpu pacyeTe no packpbiTUIO TPELLMH U Mo AedopMaLmsam.

TpeGoBaHWsi N0 OTCYTCTBUIO TPELLWH NPEABSBNSAIOT K NPEABAPUTENBHO HAMPSKEHHBIM KOHCTPYKLIMAM,
Y KOTOPbIX MPU MOHOCTbIO PACTSHYTOM CeYeHUU JomkHa 6biTb obecneyeHa HenpoHNLLaeMoCTb
(HaxoAALMXCs Nof, AaBMNeHNeM XUOKOCTM UM ra3os, UCTIbIThIBAOLLMX BO3AeNCTBUE pagvauuv v T.n.), K
YHUKambHbIM KOHCTPYKLIMAM, @ TaKke K KOHCTPYKLMAM NPy BO3AENCTBUM CUIbHO arpeCcCUBHON Cpebl.

9.3.3 Mpm pacyeTe no 06pasoBaHMio TPELWH B LIENsX X HeAOMYLWEHUs KO3hMLNEHT HAAEXHOCTM Mo

>
Harpyake NpuHMMatoT 10 (kak Npy pacyeTe No NpoYHOCTK). Mpu pacyeTe No PacKpbITUIO TPELLWH U
no AecopmMaumaM (BKIoYasi BCOMOraTerbHbI pacyeT no 06pasoBaHio TPELLWH) NPUHUMAtOT

KO3dPULIMEHT HAAEXHOCTH MO Harpy3ke LA 1,0.

9.3.4 Pacuet nsrmbaembix npegBapuUTenbHO HaNpPAXeHHbIX 3N1EMEeHTOB Mo npeaesibHbIM COCTOAHUAM
BTOPOVI rpynnbl NPOU3BOAAT KaK Npuv BHELLEHTPEHHOM CXXaTUK Ha COBMeCTHOoe aencTeve yCVIﬂI/IVI oT

N . N .
BHELLUHEN Harpy3ku M M NpoaoSibHOU CUIbI r paBHOU ycunuio npeasapuTenbHoro obxatms P.

PacueT npeaBapuTenbHO Hanpsike HHbIX ere306e TOHHbLIX 31IeMEHTOB M0 06pa3oBaHUIo U
packpbITMIO TPe LUUH

9.3.5 Pacyet npefBapuTensHO HanpsikeHHbIX U3riMbaeMblX 3NIEMEHTOB MO PaCcKpPbITUIO TPELLMH
NPOU3BOASIT UCXOAS 13 OOLLMX NOMNOXEHWIA, YKadaHHbIX B pasgene 8.2 1 ¢ yyeToM ykasanuii 9.3.6-9.3.10.



OnpeaeneHne MOMeHTa 06pa3oBaHUs TPELUMH, HOPManbHbIX K NPOAONLHOW OCU 3fleMeHTa

9.3.6 MN3rvbatoyn MOMeHT Moy npu obpa3oBaHnn TpeLLmH B 06LLeM criydae onpegensieTcsi no
nedopmauuoHHor mogernm cornacHo 9.3.10. JonyckaeTcs Ans npocTbiX cedeHui (MPsiMOYroSibHOro 1
TaBpOBOrO CEYEHUN C apMaTypoKn, PACMONOXEHHON Y BEPXHEN U HDKHEN rpaHeln CeYeHns, C NOMKON B
CXaToVi 30He) onpeaensTe MOMEHT TpeLLyHoobpasoBaHusi cornacHo 9.3.7.

9.3.7 OnpepeneHve MoMeHTa 0bpa3oBaHUs TPELLWH NMPOU3BOAAT C YHETOM Heynpyrux AecopmaLiui
pacTsiHyToro 6etoHa cornacHo 9.3.8.

[onyckaeTca MOMeHT 06pa3oBaHysi TPELLWH OMnpeaensTb 6e3 yueTa Heynpyrux aedopmaLuii
pacTsHyTOoro 6eToHa, npuHumas B coopmyre (9.36) WPI =Wred . Ecrv npu aTom ycrosusi (8.118) n (8.139)
He yAOBIIETBOPSIIOTCS, TO MOMEHT 06pa30BaHysi TPELWWH CrieayeT ONpeaensiTb C y4ETOM HeYynpyrmx

nedopmauuin pacTsHyToro 6eToHa.

9.3.8 MomeHT 06pasoBaHusi TPELLMH NpeaBapuTENbHO HanpPsXKeHHbIX U3rnbaemblix 31IEMEHTOB C
Y4€TOM Heynpyrmx Aedopmanuin pacTaHyToro 6eToHa onpeaensoT no dopmyne

Moo = Rt sor Wpi t P'esrp’ (9.36)

W o
me " ¥l - MOMEHT CONpOTMBEHMS MPUBEAEHHOMO CEYEHMS TS KPalHEro pacTSHYTOro BONOKHA C
y4eTom nonoxenun 8.2.10;

a =a

+r
P Cop - PacCTOSIHME OT TOUKM NPUIOXKEHUS YCUNuS NpeaBapuTenbHoro obxatns £ o
S0POBOM TOYKK, HaMBoree yaaneHHo! OT PacTsiHYTOM 30HbI, TPELLWMHOO6pa3oBaHne KOTOpoW
nposepsieTcs;

a
% - TO Xe, A0 LeHTpa TSHXKECTU NPUBEAEHHOMO CEYEHMST;

7 - paccTosiHMe OT LieHTpa TAXeCTU NPUBEAEHHONO CeYeHuns A0 ﬂ,ﬂ,pOBOVI TOYKN,

- ered

Hred . (9.37)

FPe
B dopmyne (9.36) 3Hak "nntoc” npMHUMAIOT, Koraa HanpaeneHWst BpaLleHWst MOMEHTOB 0
BHeLLHero 1arnbaoluero MomeHTa 4 MpoTMBONONOXHBI; "MIUHYC" - KOFIA HaNPaBMeHUs COBMaaloT.

W,
3Havenmns " red Ay onpeaenstoT CornacHo yka3aHusm 8.2.

[Insi NpsAIMOYronbHbIX CEYEHNI U TaBPOBbIX CEYEHUI C NOIKON, PaCMONOXEHHON B CXaToM 30He,

W .
sHaveHve P! npu [eiicTBM MOMEHTa B NIIOCKOCTM OCH CUMMETPUN A0MYCKAeTCA ONpeaensTh no
opmyne (8.122).

N
9.3.9 Yeurve “ ¢ npy 06pa3oBaHnM TPELLMH B LIEHTPAIbHO PaCTsIHYThIX 3MieMeHTax ONpeaensioT no
copmyne (8.131) 8.2

9.3.10 OnpepaeneHve MoOMeHTa 06pa3oBaHuUsi TPELLMH Ha OCHOBE HeNHeHoW AeopmaLvOHHON
MOAENV NPOV3BOASAT UCXOASA U3 OBLLMX NMOMOXEHWI, NpuBeaeHHbIX B 6.1.24, 9.2.13-9.2.15, Ho C y4eToM
paboTbl 6eToHa B pacTsiHYTOW 30He HOPMaribHOTO CeYeHwsl, onpeaensemMon AnarpaMmoi COCTOSIHUS
pacTsiHyToro 6eToHa cornacHo 6.1.22. PacyeTHble XapakTEpUCTUKW MaTepuarios NpUHUMatoT Anst
npeaenbHbIX COCTOSHUIA BTOPOW rpynnbl.

M, .
3HaueHve ¢ onpedenstoT U3 peLLeHnst CUCTEMbI ypaBHEHUI, NpeacTaBneHHbix B 9.2.13-9.2.15,

£ o -
NPUHIMAs OTHOCUTENbHYIO AedopMaLinio 6eToHa ~HIMEE y pacTaHyTON rpaHi 3NIeMeHTa OT AeiicTamS
BHELLHEN Harpy3ku, paBHON NpeaenbHOMY 3Ha4YeHWI0 OTHOCHUTENbHON AedopMaLlum 6eToHa npu

£
pacTsbkeHum Pl onpepnensieMomy cornacHo ykasaHusim 8.1.30.

PacueT WWPUHbI PAacKpbITUA TpeLWWH, HOPpManbHbIX K nponoanoﬁ OCU dneMeHTa

9.3.11 LWnpuHy packpbITVsi HopManbHbIX TPELLWH onpeaensitoT no dopmyne (8.128), B koTopon

o o
3HaYEHWe HanPsXKEHUI ~ 5 B pacTsiHyTOW apMmaType 13rmbaembix NpeaBapuTenbHO HampshKEHHBIX
3MEeMEHTOB OT BHELLHEN Harpy3ku onpegenstoT no dopmyne

Mp(kﬂ _yc) B Np

J: = Tl

fred Ared (938)

I

me “red Areq , Ve - MomenT VHepLUW, nNrnoLaab NpuBeaeHHOro NonepeYHoro Ce4YeHns anemMeHTa n
paccTosiHue oT Hamboree CxaToro BOSIOKHa A0 LieHTpa TSXKeCTU NPUBEAEHHOTO CeYeHusl, onpeaensieMble
C Y4€TOM MIIOLWAAMN CeYeHNs TOMbKO CXaTol 30Hbl 6eToHa, NroLwaaer Cev4eHns pacTAHYTOM 1 CxaTon



apmatypbl corfiacHo 8.2.27, npuH1Mas B COOTBETCTBYIOLLMX hopMynax 3HaveHusi koaddpmuneHTa

npviBeeHus apmartypsl k 6etoHy iz T Pl
n
¥ - ycunve npegaputenbHoro obxatus (9.3.4);

M . o
F - 13rvbartoLLmin MOMEHT OT BHELLHEN Harpysku 1 YCUnnsi NpeaBapuTenbHOro oGxatus,
onpegensiembii no dopmyne

My =Ml e (0.30)

E A
me “F - paccTosiHME OT TOUKW MPUIOXEHNS YCUnvsi npeaBapuTenibHoro obxatust = F o ueHTpa
TSDKECTU NPUBEAEHHOTO CEYEHMSI.

" " . N, e
3Hak "MuHYC" B coopmyrie (9.39) NPUHAMALOT, KOa HanpasneHus BpalleHnii MomenTos M n ='¢ “or

He coBnaatoT, 1 "nnoc" - Korga cosnagatoT.

a
[onyckaeTca HanpsbkeHWe ~ ¢ onpeaensTb no opmyre

M—Np'(z—esp)
g, = ———=—

7' 4 , (9.40)

e Z - pacCcTOsiHWE OT LieHTpa TSHKECTU apMaTyphbl, PacnofiOKeHHON B paCTSHYTON 30HE CEYEHMS, 0
TOYKM NPUTIOKEHNUSI PABHOLENCTBYIOLLEN YCUNIA B CXATON 30HE INIEMEHTA;

@ . N
*# - paccTosHUE OT LLeHTPa TSXKECT TOW XXe apMaTypbl 40 TOYKN NPUNOXKEHUS yeunns -~ P

[nsi arnemMeHToB NPSIMOYrONbHOTO MOMEPEYHOTO CEYEHNsI NMPU OTCYTCTBUM (M 6e3 yyeTa) cxaTon
apmaTypbl 3HauYeHve £ onpeaernsitoT no dopmyrie

3. (9.41)

X ~ o
rme “¥ - BricoTa cxaTol 30HbI, ONpeaensiemMas cornacHo 8.2.28 ¢ y4eToM AeNCTBUS YCUnust

N
npeaBapuTensHoro obxartus P

[lnsi anemMeHToB NpsIMOYrorbHOTO, TaBPOBOTO (C MOMKOW B CXaTow 30HE) M ABYTaBPOBOIO NMoMNepeyHoro

0,7
ceYyeHus [onyckaeTcs 3Ha4yeHe £ npuHMMaTth paBHbIM ~* hﬂ .

HanpsixeHus s onpepgensemble no dopmynam (9.38), (9.40), He AOMKHBI NPeBbILLIATbL (Roser = OSP) .

PacueT npeaBaputenbHO HanpsiKe HHbIX XKerle306e TOHHbIX 311IeMeHTOB o Aed opMaumnsamM

9.3.12 PacyeT npeaBapuTernbHO HanpseHHbIX 311eMeHTOB Mo AedopMaLisM Npom3BOAST COrnacHo
yKka3aHuit 8.2.19-8.2.32 1 ¢ y4eTom JOoMNoNnHUTENbHbIX ykadaHuin 9.3.13-9.3.15.

9.3.13 MNonHyto KpUBM3HY U3rMbaembix NpeaBapUTENbHO HAMPSKEHHbIX ANIEMEHTOB AJ151 BbIYUCTIEHWSI

VX NPOrMBOB OMPEAENsItT Mo ykasaHUsM 8.2.24, Mpu 3ToM 3HavueHust kpueuaH v AL, A7 12 p 7/ g
dopmynax (8.140), (8.141) onpegenstoT no ykazaHuam 9.3.14 ¢ yueToM ycunus npeasapuTensHOro
obxatus.

[lonyckaeTcsa npu onpeaeneHnm KpUBM3Hb! YUUTbIBATb BrsHUE AedopMaLimie ycakv U nordydecTu
BeToHa B cTaguv NpeaBapuTenbHOro oGxaTus.

1

9.3.14 KpuBun3Hy nsrnbaemblix NpeaBapuTenbHO HaNPsXKEHHbIX 3NEMEHTOB 7 OT AeiCTBuUs
COOTBETCTBYIOLLYMX HArpy30K onpeaensioT no dopmyne

r b ) (9.42)

me M - uarnbaroLLyit MOMEHT OT BHELLHeN Harpysku;

N, e
P "% - ycunme npeaBapuTENbHOTO 06XaThs U ero 3KCLLEHTPUCUTET OTHOCUTENBHO LIEHTPa

TAXeCTU NpBeAeHHOro nonepeyHoro Ce4eHns SriemMeHTa,

D - u3rubHas xecTKoCTb NPUBEAEHHOTO MONEPEYHOro CeHeHNs SNeMeHTa, onpeaensemas no
yKkasaHusiM 8.2 kak Ansi BHELLEHTPEHHO CXaToro yCunMeM npeasapuTenbHOro oGxatust aneMeHTa ¢
Y4ETOM U3MMOAIOLLEro MOMEHTA OT BHELLHeW Harpy3ku (pucyHok 9.3).



PucyHok 9.3 - lpuBeaeHHOe nonepevyHoe cevyeHUe U cxema HanpspkeHHo-
AedopMMpPOBaHHOIO COCTOSIHUSA U3rMGaeMoro npeaBapuTeNibHO HanpsAXXeHHOro
3NeMeHTa C TpeLjMHaMm Npu ero pacyeTe no gecopmauusam

A'w .
« €y O =80 e

iy - : (‘F_';L_'f:‘_

Y

h
|
N

I M [
F! a;e iHr E.ﬁ_—:-d

A o 52

1 - ypoBEHb LIEHTPa TSHIKECTU NpUBEAEHHOro 6e3 yueTa pacTsiHYTON 30HLI GETOHA NONepeYHOro CeYeHus

PucyHok 9.3 - lMNprBeaeHHoe nonepeyHoe ceyveHue (a) u cxema HanpskeHHO-4edopM1POBaHHOTO
COCTOSIHWS M3rMbaemoro npeaBapuUTENbHO HaNPSPKEHHOTO anemMeHTa ¢ TpelwmHamm (6) npy ero pacyeTe

no gedopmarmsm

9.3.15 KpuBun3aHy nsrubaemblix NpeaBapuTenbHO HanpskeHHbIX 3NeMEHTOB A0NyCKaeTCs onpeaensTb
no dopmyne

1. M Nn
r Es,red '4":15 'Z(kﬂ _XN) , (9.43)

z
rae ~F - paccTosiHWe OT TOUKW NPUIIOXEHNS YCUNUS NpeaBapUTeSibHOro 06aTusi 40 TOYKM NPUMOXKEHNSI
PaBHOAENCTBYIOLLEN YCUMWIA B CXATON 30HE;

Z - pacCTOsiHUE OT LieHTPa TSHKECTU PacTSHYTON apMaTypbl 10 TOUKM NPUNOKEHUS
PaBHOAENCTBYIOLLEN YCUMWIA B CXKATON 30HE;

L BbICOTa CXaTOWN 30HbI C y4€TOM BNUAHUA NpeaBapuTenibHoOro obxatusi.

BbICOTy CXaTow 30Hbl onpenenarT Kak and n3rnbaembix anemMeHToB 6e3 npegHanpsaXxeHna cornacHo

1+—2 .z

M
8.2.28 c yMHOXeHNeM 3Ha4eHnst ERT P

zZ
3HaveHuss “F u Z fonyckaeTcsa onpenensTb, NPUHUMAas PACCTOSIHUE OT TOUKM MPUTNOXKEHNS
o o o . 0,3k
PaBHOAENCTBYIOLLEI YCUMUI B CATON 30HE 40 Hanbornee CaToro BOSIOKHA CeYeHNst paBHbIM '~ 0,
OnpeperneHne KPMBU3HbI NpeABapUTESIbHO HaMpPSAXKeHHbIX 35IEMEHTOB Ha OCHOBE
HenuHeHoW Aed opMaLMOHHOW Moaenu

9.3.16 MNornHyto KpMBM3HY M3rMGaemblx NpeaBapUTENbHO HaMPsHKEHHbIX ANIeMEeHTOB Ha yyacTkax 6e3
TPELLMH B pacTsHYTOW 30He ceveHust onpeaensiioT no dopmyne (8.140), a Ha yyacTkax C TpelyHamm B
pacTsHyTO 30He ceyeHns - no dopmyne (8.141).

3HaueHusi KpUBM3H, BXoasLX B chopmyrbl (8.140) u (8.141), onpedensiiot us peLLeHus cuctembl
ypaBHeHuin (9.26) - (9.34) c y4eTom ykasanuit 9.2.13. Mpun 3TOM Anst 3NIEMEHTOB C HOPMarbHbLIMU
TpeLmHaMM B pacTSHYTON 30He HanpshkeHWe B HanpsiraeMon apmarype, nepecekaroLein TpeLyHbI,
onpeaenstoT no dopmyrne

£

e
_| £aiFa , .
T5 = tEy Espi |V s

Wi , (9.44)

a B HeHanpsiraemow apmaTtype



Ty = :
LE2 (9.45)
v = 1
14 408 £ 5i( ) ere
me s (9.46)

Py . .
3peck ~#HIMTE | oTHOCUTENBbHAS AEOpMALIMS PACTAHYTON apMaTypbl B CEYEHIN C TPELLYHOM OT
[OeViCTBUS BHELLHEN Harpy3ku cpady nocrie obpasoBaHus TPELLMH;

£y o o
silf) - ycpeaHeHHbIe OTHOCUTENbHBIE AehopMaLIM PACTSHYTOM apMaTypsl, NepeceKatoLLeil
TPeLWHbI, B pacCMaTpuBaeMoii CTaaum;

g
P! - oTHOCUTENbHas AedopMaLys NPeaBapUTENbHOTO HaNpshxeHUs apMaTypebl.
IMpu onpeaeneHnn KpUBM3HBI OT HEMPOLOMKATENBLHOTO AECTBUS HArpy3kn B pacyeTe UCMOoMb3yoT
[AmarpamMmbl KpaTKOBPEMEHHOTO AehopMUPOBaHUS CXaTOro M pacTsiHYTOro GETOHa, a Npu onpeseneHum

KPVBM3HbI OT NPOLOMKATENBHOIO AEVCTBUSA HArpy3ku - AuarpaMmMbl A5MTENbHOMO AeopMUPOBaHUs
6eToHa C pacyeTHbIMM XapakTEPUCTVKaMM ANsi TPEAEbHBIX COCTOSHUIA BTOPOM rpynmbl.

10 KOHCTpYKTUBHbIE TpeboBaHuA

10.1 O6wWme nonoxeHusa

10.1.1 Ans obecneyeHns 6e30nacHOCTM U IKCNIyaTaLUOHHON NPUrOAHOCTY GETOHHBIX U
Xene306eTOHHbIX KOHCTPYKLMIA NMOMUMO TPEGOBaHMIA K pacyeTy CrieAyeT Takke BbIMOMHATbL
KOHCTPYKTMBHbIE TPeBOBaHUA K reoMETPUYECKMM pa3mepam 1 apMUpPOBaHUIO.

KOHCTPYKTUBHbIE TPEGOBaHUS YCTaHABIMBAIOT A4S TEX CIyYaeB, KOrda: pacyeToM He
NpeacTaBnAeTcs BO3MOXHbIM [LOCTaTOYHO TOYHO U ONpeaeneHHo NONHOCTLIO rapaHTUpPoBaThb
COMPOTUBIIEHNE KOHCTPYKLUN BHELLHWUM Harpy3kam 1 Bo3AeNCTBUSM;

KOHCTPYKTUBHbIE TpeGOBaHMH onpeaendT rpaHnUYHbIe YCNoBUSA, B Npeaenax KoTopbIiX MoryT ObITb
NCNOJSIb30BaHbI MNPUHATBIE PAacCYETHbIE MOJIOXEHUA;

KOHCTPYKTUBHbIE TPeGOBaHUS 06€CneymBatoT BbINOMHEHNE TEXHOIIOMMU N3TOTOBIEHNSI GETOHHBIX U
Xene306eTOHHbBIX KOHCTPYKLUIA.

10.2 Tpe6oBaHUA K reOMeTPUYECKUM pa3Mmepam

10.2.1 TeomeTpuyeckune pasmepbl 6ETOHHBIX U Xene306eTOHHbIX KOHCTPYKLIUIA AOMmKHbI ObiTb He
MeHee BENMUMH, 06ecnevnBatoLLyX:

BO3MOXHOCTb pasMeLLEeHNs apMaTypbl, aHKEPOBKU 1 COBMECTHOWN paboTbl ¢ 6ETOHOM, C y4eTOM
TpeboaHuii 10.3;

orpaHuyeHne MBKOCTU CXaTbIX ANIEMEHTOB;
Tpebyemble nokasatenu kavyectsa 6eToHa B KoHCTpyKuun (COCT 13015).
10.2.2 Pa3amepbl ceYeHuii BHELLEHTPEHHO CXaTbIX 3NIEMEHTOB A5t 06ecneyeHuns Nx ecTkocTu

Iy
pekoMeHayeTca NpuHUMaTb Takumu, YTOObI NX TMOKOCTb i B Nnobom HanpasJieHUM He npeBbllana:

200 - ans »ene3obeToHHbIX 3NIEMEHTOB;
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120 - AN KOMOHH, ABNSOLWMXCA 3NEMEHTaMn 34aHui;
90 - N 6ETOHHbIX 3NIEMEHTOB.

10.2.3 B KOHCTPYKLMSIX 34aHWN 1 COOPYKEHWUI crieqyeT nNpegycMaTpmuBaTh UX pa3pesky NOCTOSHHbIMU
1 BPEMEHHLIMUN TEMMEePaTypPHO-YCaA0HHbIMU LUBAMM, PACCTOSHUS MeXAY KOTOPbIMU Ha3Ha4atoT B
3aBUCMMOCTM OT KIMMAaTUYECKMX YCIOBUIA, KOHCTPYKTUBHBLIX OCODEHHOCTEN COOPYXEHWS,
nocriegoBaTenbHOCTY NPOM3BOACTBA paboT u T.n.

[Mpn HepaBHOMepHONM ocaake yHAaMEHTOB creayeT npeaycmaTpmBaTh pasfernieHne KOHCTPYKLMA
0Caflo4HbIMU LLBAMW.

10.3 Tpe6oBaHUA K apMUPOBAHUIO

BawumHeii cnoli bemoHa

10.3.1 3awwmTHbIN croi 6eToHa AomkeH obecneunsaTb:
COBMECTHY0 paboTy apmaTypbl C 6ETOHOM;
aHKepOBKY apmaTypbl B GETOHE 1 BO3MOXHOCTb YCTPOWCTBA CThIKOB apMaTypHbIX 31TEMEHTOB;

COXpaHHOCTb apMaTypbl OT BO3[LENCTBUIA OKpYXatoLLei cpeapl (B TOM Yucne Npu Hanuymm
arpecCcuBHbIX BO3AENCTBUIA);

OrHECTOMKOCTb KOHCTPYKLIWIA.

10.3.2 TonwmHy 3awmTHoro criost 6eToHa creayeT NpUHUMaTh UCXoAst U3 TpeboBaHMin HacTosILLIEro
pasfena c y4eToM ponu apmaTypbl B KOHCTPYKLMSX (paboyast U KOHCTPYKTUBHAS), TUNa KOHCTPYKLUi
(KOMOHHBI, NNNTbI, 6anku, anemMeHTbl yHAaMEHTOB, CTEHbI U T.M.), AVameTpa u BUaa apmatypbl.

MuHUManbHbIe 3HaYeHVst TONWMHLI criosi 6eToHa paboueli apmaTypbl (B TOM Yucrie apmaTtypbl,

PacnosioxXeHHOW Yy BHYTPEHHWX rpaHel NonblX 3IEMEHTOB KOMbLLEBOMO U KOPOBYaToro ceyYeHust)
cnepyeT npuHumatb no Tabrmue 10.1.

Tabrmua 10.1

N Ycnosus akcnnyaTaumm KOHCTPYKLIWIA 34aHU TonuwyHa 3aWwyTHOro crost
n.n. 6eToHa, MM, He MeHee
1 B 3aKpbITbIX MOMELLIEHUAX NPY HOPMarbHOW 1 MOHMKEHHOW 20
BMaXHOCTN
2 B 3aKpbITbIX NOMELLEHNAX NPU NOBbILLEHHON BNaXHOCTU (Mpur 25

OTCYTCTBUM JOMNOMHUTESbHBIX 3aLLMTHBIX MEPOMPUATUI)

3 Ha oTkpbITOM BO3ayXe (MpW OTCYTCTBUM AOMNOSNHUTESbHbBIX 30
3aLLMTHBIX MEPONPUSATUIA)

4 B rpyHTe (Npu OTCYTCTBUM AOMOMHATENbHbIX 3ALLMTHBIX 40
MeponpuATUiA), B dyHAAMEHTax Npu Harmm4um 6eTOHHOWM NOAroTOBKM

[N cOOpHbIX 3M1EMEHTOB MUHUMArbHBIE 3HAYEHUS TOMLLMHBI 3aLLMTHOrO crios 6eToHa paboyen
apmartypbl, ykasaHHble B Tabnuue 10.1, ymeHbLUAOT Ha 5 MM.

[nsi KOHCTPYKTVUBHO apMaTypbl MUHUMAITbHbIE 3HAYEHWS! TOSLLYHBI 3aLLMTHOTO Crosi GeToHa
MPUHUMAIOT Ha 5 MM MeHbLLE MO CPABHEHMIO C TpeByembiMm Anst paGoyeli apMaTypbl.

Bo Bcex criy4asix TONWuHy 3almMTHOro crosi 6eToHa crnegyeT Takxke NpMHUMaTh He MeHee AnameTpa
CTepXHS apMaTypbl 1 He MeHee 10 Mm.

B ofHOCIOMHbIX KOHCTPYKUUAX N3 NErkoro 1 nopn3oBaHHOro 6eToHOB knaccoB B7,5 1 Hke TonwmHa



3aLLMTHOTO CrIos JODKHA COCTaBNATb He MeHee 20 MM, a AN HapyXHbIX CTEHOBbLIX NaHerei (6es
aKTypHOro cros) - He MeHee 25 MM. B 04HOCTIONHBLIX KOHCTPYKLIMAX U3 A4encToro 6eToHa TonwmHa
3aLLMTHOrO CMosi BO BCEX Cy4asx NPpUHUMaeTcs He MeHee 25 Mm.

10.3.3 TonuwwHa 3awmTHoro crosi 6eToHa Y KOHLIOB npeaBapuUTeribHO HanpsaXeHHbIX 311IEMEHTOB Ha

ANnHe 30HbI Nepeaady HanpspkeHwn (cM. 9.1.11) gormkHa cocTaBnATb He MeHee 34 1 He meHee 40 MM -
AN CTepXXHEBOW apMaTypbl U He MeHee 20 MM - Ansi apMaTypHbIX KaHaTOB.

[lonyckaeTcs 3alUMTHBIN Crio 6EeTOHa CeYeHNs y Onopbl AN HanpsAraemon apMaTypbl C aHkepamm 1
6e3 HUX NPUHUMATL TaKUM Xe, KaK NSl Ce4eHUs! B NporneTe A NpeaHanpshkeHHbIX S1IEMEHTOB C
COCpeaoTOYEHHOM Nepeaaqen onopHbIX YCUIWIA NPU HAaNMYMmM CTarnbHOM ONOPHON AeTarnu 1 KOCBEHHOW
apmartypbl (CBapHbIX NOMEPEYHbIX CETOK UN OXBaTbIBAKOLLMX NPOAOSIbHYIO apMaTypy XOMyTOB),
YCTaHOBMEHHbIX COrnacHo ykadanuam n.10.3.20.

10.3.4 B anemeHTax ¢ HanpsiraemMow NpoAorbHON apMaTypoy, HaTArMBaeMon Ha 6EeToH 1
pacnonaraeMon B kaHarnax, PacCTosiH1e OT MOBEPXHOCTMW SeMeHTa 40 NMOBEPXHOCTM kaHana cneayet
npyHMMaThb He MeHee 40 MM 1 He MeHee LUMPVHBI (AnameTpa) kaHana, a 40 OOKOBbIX rpaHen - He MeHee
MOJIOBUHBI BbICOTbI (AvMameTpa) kaHana. [Npy pacnonoxeHun Hanpsiraemol apMaTypbl B nasax umm
CHapY>X1 CeYeHVsi AremMeHTa ToMWuMHa 3awmTHOro criost 6eToHa, obpasyemoro nocreayowym
TOPKPETUPOBAHMEM UMM UHBIM CNocoboMm, creayeT npuHUMaTh He MeHee 20 MM.

MuHuMarsbHbie paccmosiHUSI MeXAy CMePXHSIMU apMamypbl

10.3.5 MuHMMarnbHble pacCcTOsiHUS B CBETY MEXOY CTEPXHSIMU apMaTypbl crieflyeT npuHuMaThb
TaKkuMK, YTOObI 0GECNEUUTH COBMECTHYIO paboTy apmaTypbl ¢ 6ETOHOM U KaYECTBEHHOE U3rOTOBIIEHUE
KOHCTPYKLIWIA, CBSI3aHHOE C YKNaAKOM U YNIIOTHEHMEM GETOHHON CMECH, HO HE MeHee HanGornbLLEro
OnamMeTpa CTEPXHS, a TakKe He MeHee:

25 MM - NPy FOPU3OHTaNBHOM Wi HAKIMOHHOM MOOXEHUN CTEPXKHEN NPY GETOHMPOBaHUM - AN
HWKHEN apMaTypbl, PacMoNOXeHHOW B OAWH UrM [iBa psaa;

30 MM - TO e, ANst BEPXHeW apmaTypsbl;

50 MM - TO e, NPU PacrNoNOXeHUN HUXKHEN apmaTypbl 6onee Yem B ABa psfa (KpoMe CTepXHel AByX
HWXHWX PSAOB), @ Takxe Npy BEPTUKaNbHOM MOMNOXEHWUM CTEPXHEN Npy GETOHMPOBaHUN.

IMpy CTECHEHHbIX YCMOBWSIX [OMYyCKaETCs pacrnonarate CTEPXHM rpynnamu - nydkamm (6e3 3asopa
Mexay Humu). Mpy 3TOM pacCTosiHUS B CBETY MeXAY My4YKamu JOMmkHbl GblTb Takxke HE MeHee
NpUBEAEHHOTO AMaMeTpa CTEPXHS, SKBUBANEHTHOTO MO NIOLLAAN CeYEHUs NydKa apMaTypbl,

o 2
ds,red = sti
NPYHNMaEeMOro pasHbIM i ,rae © s - puameTp OQHOTO CTEPXKHS B Mydke, # - yucro
CTEPXHEN B nyyKe.

lMpodonsHoe apmuposaHue

10.3.6 B »ene306eTOHHbIX 3NIEMEHTaX MIoWaab CeYeHNsi NPOAOIbHON PacTsHYTOM apMaTypsbl, a
TaKXe CxXaTon, ecrv oHa TpebyeTcs No pacyeTy, B NPOLEeHTax OT NMOWaAN ceveHnst 6eToHa, paBHON
NPOU3BEAEHMNIO LULMPUHBI MPSIMOYTONbHOTO ceveHns nNbo WnprHbl pebpa TaBpoBOro (4BYTaBPOBOrO)

A
s =3 ; - 100%
ceyveHus Ha pabouyto BbICOTY CEYEHUs, a crepyeT NpuMHUMaThb He MeHee:

0,1% - B U3rMbaembIx, BHELLEHTPEHHO PaCTSHYTbIX 3MEMEHTaX U BHELLEHTPEHHO CXaTblX 3MeMeHTax
fo ¢ b ¢
npu mBKocT i 17 (ANS NPSIMOYTOMbHbBIX CeYeHuit #  5);
]
0y

0,25% - BO BHELIEHTPEHHO CXaTbIX 3MeMeHTax nMpu mbkocT ¢ 87 (Ans NPAMOYronbHbLIX CEYEeHMIA
]
a,
ko 25);
O1151 NPOMEXYTOYHbBIX 3HAYEHWUN TMOKOCTU 3IEMEHTOB 3HaYeHVe s onpeaensitoT No MHTePNonsALuK.
B anemeHTax ¢ NpofonbHON apMaTypoii, PacronoXeHHON paBHOMEPHO MO KOHTYPY CeYeHUs], a Takxe
B LIEHTparibHO PacTAHYTbIX ANIEMEeHTax MUHUMAarbHYHO MIoLafb CeYeHNs BCe NPOAONbHON apmaTypbl

crnepyeT NpyHMMaTh BABOe Gonbluel yKa3aHHbIX Bbllle 3Ha4YeHU M OTHOCUTL ee K MOMHON NnoLaam
ceyeHust 6eToHa.

10.3.7 B GETOHHbIX KOHCTPYKLMSAX CrieAyeT NpeaycMaTpyBaTh KOHCTPYKTUBHOE apMUpOBaHue:
B MeCTax Pe3Koro U3MeHeH!si pa3MepoB CEYEHIS ANIEMEHTOB;
B GETOHHbBIX CTeHax NoA v Hag, MpoeMamu;

BO BHELIEHTPEHHO CXAaTbIX 3MIeMEHTaX, PaCCUUTbIBAEMbIX MO NPOYHOCTY 6e3 yyeTa paboTbl
pacTsiHyTOro GeTOHa, Y rpaHel, e BO3HVKAIOT pacTAMBaloLLye HamnpshkeHWst; Mpy 3TOM KO3(ULINEHT

apMupoBaHusi s npuHumatot He meHee 0,025%.



10.3.8 B ene306eTOHHbIX MMHEHbIX KOHCTPYKLMSIX U NITax HauborbLuMe pacCTOsHUSE MexXay OCsaMu
cTepxHeln NpoaonbHo apMaTypbl, obecneunBatoLLme aghdeKTMBHOE BoBreYeHve B paboty 6eToHa,
paBHOMepHOe pacnpeferneHve HanpshxeHnin u aedopmMaLui, a Takxke orpaHNYeHne LMPUHBI PacKpbITUS
TPELLWH MEXIY CTEPXHSIMU apMaTypbl, AOMKHbI ObITb He Gornee:

B >kene306eTOoHHbIX 6ankax u nnuTax:

200 MM - Npu BbICOTE NMOMNEPEYHOro CEYEHNS k5150 mm;

L5k 1 400 MM - NpY BbICOTE MOMNEPEYHOrO CeYeHNs A > 150 mm;

B X€Ne3006€ETOHHbIX KONOHHAX:
400 MM - B HanpasreHun, NepneHanKynspHOM NIOCKOCTY U3rnba;

500 MM - B HanpaBneHuy NIocKoCTH narnba.

B »ene306eTOHHbIX CTeHax PacCTOsHUS MEXOY CTEPXHAMM BEPTUKANbHON apMaTypbl MPUHAMAIOT He
Goree 2f 1400 MM (¢ - TonWMHa CTEeHBI), @ FOPU3OHTAaMNLHON - He Bonee 400 MM.

10.3.9 B 6arkax 1 pebpax wmpmHor 6onee 150 MM Y1CNO NPOAOSIbHBIX Paboumx pacTsaHYTbIX
CTepXHel B NonepevyHoM CeveHnn JOmkHO BbiTb He MeHee AByX. [Mpu WwinpuHe anemeHTa 150 MM 1 MeHee
[0MNyCKaeTCsa yCTaHaBMBaTh B NOMNEPEYHOM CEYEHWUN OANH NPOAOSIbHBIN CTEPXKEHD.

10.3.10 B 6ankax [0 onopbl creayeT AOBOAUTL CTEPXHU NPOAorbHON paboyeit apmaTypbl ¢
nroLabio ceveHnst He MeHee 1/2 nrowaam ceyYeHns CTepXHel B NporneTe U He MeHee ABYX CTEPXHEN.

B nnutax 4o onopel crieayet AOBOAUTb CTEPXHM NPOAOoNbHOM paboyei apmaTtypbl Ha 1 M LUMPUHBI
NUTbI C NIOWAAbI0 CeveHns He MeHee 1/3 Nnowaamn ceveHnsi CTepXHeN Ha 1 M LUMPUHbBI NNUTbI B
npornerte.

NonepeyHoe apmuposaHue

10.3.11 lNonepeyHyto apmaTypy crieqyeT yCTaHaBnMBaTb UCXOASA M3 pacyeTa Ha BOCNpUATUE YCUIURA,
a Takxe B LiefsX OrpaHuYeHnst pa3BuUTUS TPELLWH, yaepKaH!s NPoAObHbIX CTEPXKHEN B MPOEKTHOM
MONOXeHUN 1 3aKpenneHns nx oT GOKOBOro BbiNy4YMBaHUSA B MOOOM HanpaBneHum.

MonepeyHyto apmMaTypy yCTaHaBMMBaLOT Y BCEX MOBEPXHOCTEN Xene3obeTOHHbIX 3NIEMEHTOB, BOMN3U
KOTOPbIX CTaBUTCS NPOAONbHAsA apmaTypa.

10.3.12 lnameTp nonepeyvHon apMaTypbl (XOMYTOB) B BA3aHbIX kKapkacax BHEL,EHTPEHHO CXaTbIX
3N1IEMEHTOB MpUHUMaloT He MeHee 0,25 HanborbLuero AuameTpa NPOAObHOM apMaTypbl 1 He MeHee 6 MM

[vameTp nonepeyHon apmaTypbl B Bsi3aHblX Kapkacax U3rnbaembixX 31ieMeHTOB NPUHUMALOT He MeHee
6 MMm.

B CBapHbIX KapKacax anameTp nonepequVl apmaTtypbl NPUHUIMAKOT HE MeHee JuameTpa,
yCTaHaBnMMBaeMoro 13 ycrioBusa cBapku c HanbonbLLMM AnameTpom npon,oanon apmMaTtypbl.

10.3.13 B »ene30b6eTOHHbIX anieMeHTax, B KOTOPbIX NornepeyHas cua no pacyety He MOXeT ObiTb
BOCMPUHSATa TONMbKO GETOHOM, crieayeT npegycMaTpyBaTh YCTAHOBKY NONepeyHo apMaTyphbl C LWaroM He

6onee 0.5k 1 He 6onee 300 Mm.

B cnnoLwHbIX nnuTax, a Takke B YacTopebpucTbix nrmTax BelcoTon meHee 300 MM 1 B 6ankax
(pebpax) BeicoTon MeHee 150 MM Ha y4acTkax afemMeHTa, e nonepeyHasi cuna no pacyeTy
BOCMPUHUMAETCS TOMbKO BETOHOM, NONEPEYHYI0 apMaTypy MOXHO He YCTaHaBnMBaTb.

B 6arnkax n pebpax BbicoToit 150 Mm 1 6onee, a Takke B YacTopebpucTbix nimTax BelcoTor 300 MM v
Gornee, Ha y4acTkax 3MeMeHTa, Iae nonepeyHasi cura no pacyeTy BOCNPUHUMAETCS TOMNbKO 6ETOHOM,

cnegyeT npegycMaTpyBaTh YCTaHOBKY MONEPEYHON apMaTypbl C Larom He Gornee 0.75% 1 He Gornee
500 mm.

10.3.14 Bo BHELLEHTPEHHO CXaTbIX NIMHENHbBIX ANIEMEHTAX, @ TAKXe B U3rMbaeMblix arieMeHTax npu
HanM4um Heo6XxoAMMON NO PacHeTy CxaToN NPOAONBHON apMaTypbl B LEENSX NPeAoTBpaLLeHNst
BbINy4YMBaHWsi NPOAOSIbHOM apMaTypbl CrielyeT ycTaHaBMBaTh NonepeyHyo apmaTypy C Lwarom He

Goree 15¢ u He Goree 500 Mm (d - AMameTp CXaTol NpoAorbHON apmaTypbl).

Ecnu nnowaab ceveHuns cxatoi NpoaosibHOM apMaTypbl, ycTaHaBMMBaeMOW y OHOW U3 rpaHen

anemeHTa, 6onee 1,5%, nonepeyHyto apmaTtypy crnegyeT ycTaHaBnMBaTh C LLarom He 6ornee 104 e
6onee 300 Mm.

10.3.15 KOHCTPYKLMSi XOMYTOB (NOMEpeYHbIX CTEPXHEN) BO BHELLEHTPEHHO CXATbIX MMHENHbIX
anemMeHTax AomkHa 6bITb Takow, YToObl NPOAOIbHBIE CTEPXHM (MO KpaliHel Mepe Yepes OaunH)
pacnonaranucb B MecTax nepernbos, a 3T nepermbbl - Ha paccTosiHum He 6ornee 400 MM Mo WMpUHE
rpanu. Mpu wnpuHe rpaHy He 6onee 400 MM 1 YMcne NPOAOIbHBIX CTEPXHEN y 3TON rpaHu He Bornee
YeTbIpex [OMnyCcKaeTcs OXBaT BCEX NPOAOIIbHLIX CTEPXHENR OAHUM XOMYTOM.



10.3.16 B anemeHTax, Ha KOTOpble AENCTBYIOT KPYTALLME MOMEHTbI, MonepeyHas apmatypa (XoMyThbl)
AorkHa 06pa3oBbIBaTh 3aMKHYTbIN KOHTYP.

10.3.17 NonepeyHyto apMaTypy B NUTax B 30He NPOAABMMBAHMSA B HANpPaBIieHWN, NepreHavKynapHOM

113k
CTOpPOHaM pac4eTHOro KOHTYpa, yCTaHaBMMBAIOT C LLarom He 6ornee 0 1 He Gonee 300 Mm. CTepxHN,

GrvpKaiiLLe K KOHTYPY rpy30BOV MIOLLMAM, PACNONaraloT He 6rike 3 M He Aanee £ OT 3TOrO KOHTYpa.
lMpyn 3TOM LLMPUHA 30HBI MOCTAHOBKM MONEPEYHON apMaTypbl (OT KOHTYpa rpy30BOM MIoLaamM) AOImkHA

6biTb He Meree w0 [lonyckaeTcs yBenuueHue Lwara nonepeyHoi apMaTtypbl 40 172k Mpu aTOM
criepyeT paccMaTpuBaTh HaMboree HeBbIFOLHOE PacMoNoKeHE NMpaMUabl MPOLaBIVMBaHS U B pacyeTe
YYUTBLIBATH TOMBKO apMaTypHble CTEPXHM, NepeceKkaroLyie nupaMiuay NpoaaBMBaHus.

PaccTosHus Mexay CTepxHsIMY NonepeyHor apMaTypbl B HanpasneHum, napannensHOM CTOpoHam
pac4eTHOro KOHTYpa, MPUHUMALOT He Gonee 1/4 AnvHbI COOTBETCTBYIOLLEH CTOPOHbI PACYETHOTO KOHTYpA.

10.3.18 PacyeTHyto nonepeyHyo apmatypy B BUAe CETOK KOCBEHHOrO apMMpPOBaHUsi MPY MECTHOM

cxatum (CMATWUKM) pacnonaratoT B npegenax pacyeTHON nrnowaam A (8.1.43). MNpu pacnonoxeHun
rPy30BOW NMIoLLaAM Y Kpas ANieMeHTa CeTK KOCBEHHOTO apMUPOBaHKS pacnonaratoT no nnoLaam ¢
pasmepamm B KaxgoM HanpaBneHnn He MeHee CyMMbl [BYX B3aNMHO NepPneHAnKynsapHbIX CTOPOH
rpy30BoW nroLaam (pucyHok 8.9).

Mo rnyGuHe ceTkn pacnonaraioT:

Npu TOMLMHE 3nemMeHTa Gonee yABOEHHOro GorbLUIEro pa3mepa rpy30BoW NMoLwaam - B npegenax
YOBOEHHOTO pa3mepa rpy30Boii NroLaaw;

Npu TOMLLUMHE 3NIEMEHTa MeHee YABOEHHOro HonbLUero pasmepa rpy3oBovi NioLLaan - B npeaenax
TOMNUWHbBI 3MeMeHTa.

10.3.19 MNonepeyHas apmaTtypa, NnpeaycMoTpeHHas A8 BOCNPUSITAS NMOMNEPEYHbIX CUI U KPYTSLLMX
MOMEHTOB, OMMKHA UMETb HAlEXHYH0 aHKEPOBKY MO KOHLLAM NyTeM NPUBapKW Uk oxBaTa NpoosibHON
apmMaTypbl, 06ecneyrBaloLLyio PAaBHOMPOYHOCTL COEIMHEHMIA U MONepeYHOi apMaTypbl.

10.3.20 Y KOHLIOB NpeaBapuUTerbHO HaNpshXeHHbIX 3NIEMEHTOB A0ImkHa OblTb yCTaHOBMEHa
[OMonHMTENbHAs NonepeyHas UM KOCBeHHast apMaTypa (CBapHble CETKM, OXBaTbIBaloLLyE BCe
NpoAosbHbIE CTEPXKHN apMaTypbl, XOMYTbl U T.1. € warom 5-10 cm) Ha ArmHe yyacTka He meHee 0,6

!
AJMHbI 30HbI Nepefayn npeaBapuTeribHOro HanpsXXeHus F, a B anemeHTax u3 rerkoro 6eToHa Kraccos

B7,5-B12,5 - ¢ warom 5 cm Ha anvHe y4acTtka He MeHee J‘P 1 He MeHee 20 cM AN 3NEeMEHTOB C
apMaTypoW, He UMEIOLLIEN aHKEPOB, a NPU HarMYMN aHKEPHbIX YCTPOWCTB - Ha y4acTke, paBHOM ABYM
AJNMHaM 3TUX YCTPOMCTB. YCTaHOBKa aHKepOB Y KOHLLOB apMmaTypbl 0bsizaTtenbHa Ans apMatypel,
HaTarmBaeMon Ha 6eTOoH, a TaKkxe Ans apMaTypbl, HAaTArMBaAeMOl Ha ynopbl, MPU HeAOCTaTOYHOM ee
cuenreHun ¢ 6eToHoM (rnaaKol NPOBOJIOKM, MHOTOMPSIAHBIX KAHATOB), MPW 3TOM aHKEpPHbIE YCTPOMUCTBA
[OmKHBI obecnevmBaTh HaaexHyto 3aferky apMaTtypbl B 6€TOHe Ha Bcex cTagusx ee paboThbl.

Mpu NnpumMeHeHWN B kayecTBe Hanpsiraemoi paboyen apmaTypbl BbICOKONPOYHOWM apMaTypHOM
NPOBOIIOKM NEPUOANYECKOro NPodnnsl, apMaTypHbIX KaHaTOB OAHOKPAaTHOM CBMBKM, ropsiyekaTaHomn u
TEPMUYECKN YNPOYHEHHOW CTEPXHEBOW apMaTypbl NEpUoANYECcKoro Npodmns, HaTarMBaeMon Ha ynopebl,
YCTaHOBKa aHKepOB Y KOHLI0B HanpsiraeMblx CTEPXHEN, Kak npasuno, He TpebyeTtcs.

AHkepoeka apmamypbl

10.3.21 AHKepOoBKY apMaTypbl OCYLLECTBIAIOT OAHUM U3 CIeAYoLMX CnocoboB UM NX coYeTaHneM:
B B//€ NPSIMOro OKOHYaHWA CTePXHS (MpsiMas aHKepoBKa);

C 3arnbom Ha KoHLIe B BMae Kptoka, oTrvba (nanku) unm neTnm (TonbKo Ans HeHanpsraemoi
apmarypsbl);

C NpVBAaPKOW UM YCTAHOBKOW MOMNepeYHbIX CTEPXHEN (TONbKO AN HeHanpsraemol apMaTypbl);

C npumMmeHeHneMm cneumnarnbHbIX aHKepHbIX yCTpOVICTB Ha KOHL e CTepPXHA.

10.3.22 Npsimyto aHKEPOBKY M @aHKEPOBKY C rankamu JoMycKaeTCcs NPUMEHATb TOMNbKO ANs apMaTyphbl
nepviogundeckoro npodwns. [ns pacTsHyTbIX MMaAkux CTEPXHEN crneadyeT npefycmaTpuBaTth KpPoKu,
neTnu, NpUBapeHHbIE NonepeYHbIe CTEPXHN UM CrnelnanbHble aHKepHble YyCTPOMCTBA.

Nankw, KPIOKWN U NETSIN HE peKoMeHAyeTCA NPUMEHATb A9 aHKepPOBKU cxarou apmMaTtypsbl, 3a
VCKIOYEHMEM rragkomn apMaTtypbl, KOToOpada MOXeT noaBepratbCA PacTAXEeHUK0 NPU HEKOTOPbIX
BO3MOXHbIX COMETaHUAX Harpy3ku.

10.3.23 lNpu pacyeTe ANMHbI aHKEPOBKM apMaTypbl CriegyeT y4YuTbiBaTb CNOco6 aHKEPOBKM, Knacc
apmartypbl 1 ee Npodmnb, AUaMeTp apMaTypbl, NPOYHOCTL BETOHA 1 ero HanpsHeHHOe COCTOSHNE B 30HE
aHKepOBKW, KOHCTPYKTVBHOE peLLeHNe 3fieMeHTa B 30He aHKepPOBKM (Hanv4yne nonepeyHon apmarypsl,
NONOXeHNEe CTEPXKHEN B CEYEHUM 3MeMeHTa U Ap.).

10.3.24 basoByto (OCHOBHYI0) ANMHY aHKEPOBKM, HeobXoAMMYI0 ANA Nepefayn younvsi B apMatype ¢

NONMHbIM pacYeTHbIM 3Ha4YeHnemM ConpoTUBIEHNA Rs Ha 6eToH, onpeaenaArT no d)opmyne
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Ryond "#s , (10.1)

me 4 4 ¥s _ coorercraeHHo nrowaab NnonepeyHoro Ce4YeHms aHkepyemoro CTEpXHS apMaTypbl U
NEepUMeTP ero CeYeHusi, onpeaensieMble No HOMUHaNLHOMY AMaMETPy CTEPXHS;

Fid
bond . pacuyeTHOe CONPOTUBIEHME CLEMNIIEHNs apMaTypbl C 6ETOHOM, MPUHUMAEMOe PaBHOMEPHO
pacnpegereHHbIM Mo AnvHe aHKepPOoBKU 1 onpeaensemoe no dopmyre

Rpond =7?1'7?2'Rbf_ (10.2)

£
34ecb bt - pacyeTHoe conpoTuBneHe 6eToHa 0CEBOMY PaCTSKEHUIO;

71 - k03thMLIMEHT, YUNTLIBAIOLLMIA BAVSIHWE BUAA NOBEPXHOCTW apMaTyphl, MPUHUMAEMBIA PaBHbIM:
0191 HeHanpsiraeMo apMartypbl:

1,5 - AnsA rmagkov apmaTypsl;

2,0 - pns xonogHogedopMUpyemMon apMaTypbl nepruognyeckoro npodmns;

2,5 - ons ropsiyekaTaHon n TepMmomexaHmdeckn obpaboTaHHON apMaTypbl NEPUOAMYECKOro Npodmrnsi;
0191 HanpsiraeMol apmaTypbl:

1,7 - ansa xonoaHoaedopM1pPoOBaHHON apmaTypbl nepuogudeckoro npodmns knacca Bp1500
AnameTpoM 3 MM 1 apMaTypHbIx kaHaToB krnacca K1500 aunameTtpom 6 mwm;

1,8 - Ana xonogHoaedopMUpoOBaHHOW apmaTypbl Knacca BP auameTpom 4 MM n Gornee;
2,2 - onst apMaTypHbIx kaHaToB knacca K guamerpom 9 mm u 6ornee;

2,4 - nns apmaTypHbIX kaHaToB knacca K7T guameTtpom 9 MM 1 6onee, U3roTOBIEHHbIX U3 MPOBOJIOKM
neproan4eckoro Npodmns;

2,5 - Ans ropsiyekaTaHon n TepmomexaHmyeckn obpaboTaHHoM apmaTypbl knacca A.

72 - Ko3thMLIMEHT, YUUTLIBAIOLLMIA BIMSHWE pasMepa AuameTpa apMaTypbl, IPUHAMAEMbIi PaBHLIM:

LS HeHanpsiraeMoii apMaTypbl:
nq = d, .
2 71,0 - npu grametpe apMatypbl ©F = 32 MMm;

72 70,9 - npu anameTpe apmatypbi 36 1 40 MM;

Ans HanpsiraeMoii apMaTypbl:

%2 71,0 ans BCeX TUMNOB HaNpsiraeMoil apamaTypbi.

10.3.25 Tpebyemyto pacyeTHyto ANMHY aHKEPOBKM apMaTypbl C y4€TOM KOHCTPYKTMBHOIO peLLeHust
afieMeHTa B 30He aHKEePOBKM onpeaensioT no dopmyne

As cal
gan s "ED,an =

g ) (10.3)

me e 6a3oBast 4nMHa aHKepoBKW, onpeaensiemasi no gopmyne (10.1);

A A
seal 58 | nnowwaam nonepeyHoro ceyeHmns apMatypbl, Tpebyemast o pacyeTy v pakTUHECKM

YyCTaHOBJIEHHaA COOTBETCTBEHHO,

& - KO3(PMLIMEHT, YUUTLIBAIOLLMIA BNUSIHUE Ha AJIMHY aHKEPOBKU HAMPsSXKeHHOro COCTOSIHWS GETOHa U
apMaTypbl U KOHCTPYKTUBHOTO PELLEHVSt 3fieMeHTa B 30He aHKEepPOBKU.

[Ins HeHanpsiraemoli apMaTypbl NPU aHKEPOBKE CTEPXKHEN NEPUOAMHECKOro Npodmns ¢ NpsIMbIMM
KOHLLaMu (NpsiMasi aHKepoBKa) UMV IMafikoi apMaTypbl C Kptokamy Ui neTrnsimm 6e3 [ononHUTENbHbIX
aHKepYHLLWX YCTPOWCTB AN pacTAHYTbIX CTEpXHeN npuHumMatot @ = 1,0, a anga cxatbix - * =0,75; gna
Hanpsiraemoi apmaTypbl & =1,0.

[onyckaeTca yMeHbLUIaTb ANMHY aHKEPOBKM CTEPXHEN HEeHaNPsiraemMon apMaTypbl B 3aBUCMMOCTU OT
KONM4ecTBa 1 AvameTpa nonepeyHor apMaTypbl, Biia aHKepyHLLMX YCTPOMCTB (MpMBapKa nonepeYHom
apmartypbl, 3arMb KOHLLOB CTEPXHEN NEPUOANHECKOro NPodurisl) U BENMUYUHBI NONEepPeYHoro oGxaTus
6eToHa B 30HE aHKEPOBKW (Hanpumep, OT OMopHOW peakLum), Ho He Gonee Yem Ha 30%.

B ntobom cryyae hakTUHeCKY0 ANMHY aHKEPOBKW NPUHUMAIOT HE MEHee 15d; 1 200 mMm, a ans



. 03}
HeHanpsiraeMbIX CTEPXKHEN TakKe He MeHee '~ 0

[insi anemMeHTOB U3 MenKo3epHUCToro GeToHa rpynnbl A Tpebyemasi pacyeTHast BenMimMHa AfvHbI

104 S
aHKEpPOBKM A0IMkHa ObIThb yBENMYEHa Ha 5 [nsi pacTsiHyToro 6eToHa M Ha = ¢ - 4N CxXaToro.

10.3.26 Ycunue, BOCNpYHUMaeMoe aHKepyeMbIM CTEPXHEM apMaTypbl LE , onpefensoT no dopmyne

:
N, =Ry A7 Ry A
an : (10.4)

As,cai _

A
me fan [OJMHa aHKepoBKW, onpeaensieMasi cornacHo 10.3.25, npuHnMasi CooTHoOLLEHNE sef 1;

!
¢ - pacCTosiHME OT KOHL|a aHKepyemMoro CTEPXHA [0 paccMaTprBaeMoro nonepeyHoro ceveHns
anemMeHTa.

10.3.27 Ha kpaiHunx cBo6OAHbIX Oropax 3MeMeHTOB ANMHa 3anycka pacTAHYTbIX CTepXHen
< . <
HeHanpsiraeMon apmaTypbl 3@ BHYTPEHHIOI rpaHb CBOBOHOM Onopbl Npy BbINOSIHEHUW YCOBUS R

(cm. 8.1.31-8.1.35) pomkHa cocTaBnATb He MeHee Sds. Ecnu ykasaHHoe ycnoswe He cobrniopgaeTcs,
ANWHY 3anycka apMaTypbl 3a rpaHb onopbl onpeaenstoT cornacHo 10.3.25.

10.3.28 lMpmn yCcTpoNCTBE Ha KOHLLaX CTEPXHEN cneunanbHbIX aHKepoB B BUAE NNacTuH, LWaib, raek,
YrOSIKOB, BbICAXEHHbIX rOSIOBOK M T.M. NMOLLab KOHTaKTa aHkepa ¢ 6E€TOHOM [ormkHa yA0BIETBOPSTH
YCIOBMIO MPOYHOCTM GeToHa Ha cmsiTue. Kpome Toro, npy NpoeKkTUpoBaHUM NpMBapBaeMbIX aHKEPHbIX
netarei crnefyeT y4uTblBaTb XapakTEPUCTUKM MeTansa no CBapMBaeMoCTH, a Takxe cnocobbl 1
YCOBUSI CBapKMU.

CoeduHeHusi HeHarnpsizaemoU apMamypbi
10.3.29 [inst coeguHeHUst HeHanpsiraeMon apMaTtypbl MPUHUMAIOT OAMH U3 CeAyoLLMX TUMOB CTbIKOB!

a) CTbIKu BHaxnecTKy 6e3 cBapku:
C MPSMbIMM KOHLLaMM CTEPXXHEN Neproanyeckoro npodmns;

C NpsIMbIMY KOHLLAMW CTEPXHEN C NPUBAPKOW UMK YCTaHOBKOW Ha ANMHE HaxXnecTKu NonepeyHbiX
CTEepXHEN;

C 3arMbamm Ha KoHuax (KpIOKI/I, nanku, I'IeTJ'IVI); npuv 3TOM ANnaA rmagkunx CTep)KHeI;I NPUMEHART TONbKO
KPHOKKU 1 neTnu.

6) cBapHble U MexaHNYeckne CTbIKOBbIe COEAUHEHMS:
CO CBapKON apMaTypbl;

C NPUMEHeHNeM cneumanbHbIX MeXaHUYEeCKUX YCTPOWCTB (CThbIKU C ONpecCcoBaHHbLIMU MydTamu,
pe3bboBbIMM MydiTamm 1 Ap.).

10.3.30 CTbikn apmaTypbl BHaxecTky (6e3 cBapku) NpUMEHSIIOT Npy CTbIKOBAHWUN CTEPXHEN C
anamveTpom pabouer apmatypbl He 6onee 40 Mm.

Ha coenunHeHna apmaTypbl BHaXnecTKy pacnpocTpaHsaioTes ykasanusa 10.3.22.

CTbIKM pacTsiHyTOW UK CXXaTol apMaTypbl AOIKHbI UMETb ANMHY Nepernycka (HaxnecTku) He MeHee

!
3Ha4YeHuna OnnHbl I, onpenendaemMoro no cbopmyne

As cfl
‘EI = 'Eﬂ,an —_—

wef (10.5)

me en . 6a3oBas AnvHa aHkepoBKW, onpeaensemasi no dopmyne (10.1);

As,caf , AS,‘%f -cm. 10.3.25;

2 - KO3(PMLIMEHT, YUUTLIBAIOLLMIA BIUSIHUE HAMPSPKEHHOTO COCTOSIHUS apMaTypbl, KOHCTPYKTUBHOMO
PeLLEHNs ANIEMEHTA B 30HE COEAMHEHUS CTEPXHEN, KONMYECTBA CThIKYEMO apMaTypbl B OHOM CeYeHUn
M0 OTHOLLEHMIO K OBLLEMY KONMYECTBY apMaTypbl B 3TOM CEYEHWUW, PACCTOSHUSA MEXTY CTbIKyeMbIMU
CTEpPXHAMM.

Mpu coeagnHeHnn apmaTypbl NEPUOANYECKOrO NPOUIS C MPSMbIMU KOHLLAMK, @ TaKXe rMaaKkmnx
CTepXHel C Kprokamun unv neTnsaMmn 6e3 [ononHUTENbHBIX aHKEPYIOLLWX YCTPONCTB koaddpmumeHT & ans
pacTsiHyTON apMaTypbl NpUHUMALOT paBHbIM 1,2, a Ans cxaTon apmatypbl - 0,9. MNpy 3ToM AoMmKHbI BbITh
cobrofeHbl creaytoLLme ycroBus:



OTHOCUTESbHOE KONMYECTBO CThbIKyeMO B OQHOM pacHeTHOM CeYeHun anemeHTa paboven
pacTsHyTON apMaTypbl NeproanYeckoro Npodmns AosmkHO 6biTb He 6onee 50%, rmaakomn apmaTtypsl (¢
KptoKamu unm netnsmm) - He 6onee 25%;

ycunve, BOCNpYHMMaeMoe BCevi NonepeyHo apmaTypoii, NoCTaBNeHHON B Npeaenax CTbika, AOMKHO
ObITb He MeHee NOMOBWHbI YCWUNUSI, BOCNPUHUMAEMOTO CTbIKyeMOW B O4HOM pacHeTHOM CeYeHnn
arieMeHTa pacTsHyToln paboyeli apmaTypoit;

4d
paccTodaHne Mexay CTblKyeMbiMU paﬁOHMMM CTEePXHAMU apMaTypbl HE OOJDKHO NMpeBbIlaTh 5

paccToaHne Mexay CoCeAHUMN CTbIKaMn BHaXNECTKy (I'IO LmpuHe »ene3ob6eTOHHOro 3nemeHTa)

[OIKHO ObITb HE MeHee 2d, 1 He MeHee 30 Mm.

B ka4ecTBe ogHoro pac4yeTHOro ce4eHunsa anemMeHTa, paccMaTpmusaemMoro ana onpegerneHnsa
OTHOCUTESIbHOIO Konn4yecTea CTbIKyeMOﬂ apmartypbl B O4HOM CeYeHun, NpUHMMaKT y4acToK afieMeHTa

o . 13
BAOSb CTbIKyEeMOW apMaTypbl A5IMHON [ Cuutaetcs, 4YTOo CTbIKU apmMaTtypbl pacnosioXkeHbl B O4HOM
pac4yeTHOM CeYeHun, ecrniv LLeHTPbl 3TUX CTbIKOB HAXOAATCA B npefenax AfiHbl 3TOro y4acTtka.

[onyckaeTcs yBenMUnBaTh OTHOCUTENbHOE KOMMYECTBO CThIKYEMOW B OHOM PacHETHOM CEYEHUN
anemeHTa paboyeii pacTsHyTon apmatypbl A0 100%, NpuHMMas 3HaveHre koadbmumeHTa & paBHbIM
2,0. MNpw oTHOCKUTENBHOM KONMYeCcTBE CTbIKyeMOW B OAHOM pac4YeTHOM CeYeHUN apMmaTypbl
nepuogwnyeckoro npodpmns 6onee 50% v ragkomn apmatypbl 6onee 25% 3HadeHus koadxpuumeHta &
ONpeAEensitoT Mo NMHENHOW MHTEPNONALUN.

IMpy1 HaMMYUM [OMOMNHUTENBHBIX aHKEPYIOLLMX YCTPOMCTB Ha KOHLIAX CThIKyeMbIX CTEpXHEN (MpyBapka
nonepeyYHoit apmMaTypbl, 3arvba KOHLOB CThIKYEMbIX CTEPXHEN NepUoanYecKoro Npodwmns u ap.) armHa
nepenycka CTblKyeMblX CTEPXHEN MOXeET OblTb yMeHbLUEHa, HO He Bonee Yyem Ha 30%.

040 Iy an
B nto6om cnyyae CbaKTI/HeCKaﬂ AnNnHa nepenycka AomkHa ObITb HE MeHee -*%, He MeHee

20d; 1 He MeHee 250 MM.

10.3.31 Mpn coeanHeHUM apmaTypbl C UCMOSb30BaHMEM CBapKu BbIOOP TUMOB CBApHOTO COeAUHEHNs
1 cnocoboB CBapKu NMPOV3BOAAT C Y4ETOM YCIIOBUIN IKCNIyaTaLnm KOHCTPYKLIMK, CBapyBaemMocTy cTanm
1 TpeboBaHWi No TEXHOMOMMM M3roToBreHus B cooteeTcTBum ¢ F[OCT 14098.

10.3.32 lNpy ncnonb3oBaHUM AN CTbIKOB apMaTypbl MEXaHUYECKMX YCTPOUCTB B BUAE MydpT (MydThI
Ha pe3bbe, onpeccoBaHHble MydThbl U T.4.) HecyLwasi CNoCOBHOCTb MychTOBOTO COEANHEHWSI AOIDKHA
ObITb TAKOW e, YTO U CTbIKyEMbIX CTEPXHEN (COOTBETCTBEHHO NP PACTSHKEHWUN Unn cxkaTm). KoHL b
CTbIKyEMbIX CTEPXHEN CrieayeT 3aBoAUTb Ha Tpebyemyro AnnHY B MydiTy, onpeaensemMyto pacieToM unm
OMbITHBIM MyTEM.

Mpu ncnonb3oBaHum Myt Ha pesbbe aomkHa OblTe obecnedeHa Tpebyemas 3aTskka MydT Ans
NVMKBMAAUMK ModoTa B pe3bbe.

THymble cmepxHu

10.3.33 lNpun NnpyMeHeHUn rHyTol apmaTypbl (OTMMGbI, 3arMGbl KOHLLOB CTEPXHEN) MUHUMANbHbIA
avameTp 3arnba oTAenbHOro CTepXHS AOrKeH BblTb TakuM, YToBbI M3bexaTb paspyLleHnst unm
packanbiBaHus 6eToHa BHyTpu 3arvba apMaTypHOro CTEPXHS U ero paspyLueHust B MecTe 3armba.

MuHManbHbIR AnameTp onpaBku don Ana apmMaTypbl NPUHUMAKOT B 3aBMCUMOCTU OT AnamMeTpa

CTepXxHsA ds He MeHee:

ONS [NagKnx cTepxHen

don = 2,5d; npu ds < 20 mwv;

dog = 4d; npu d; 2 20 mm;
ONs CTepxHen Nepmoamn4ecKoro npodmns

dog = 3d; npu ds < 20 mwm;

dop = 8d; npu ds 2 20 mm.

[uameTp onpaBku MOXeT GbiTb TaKXe YCTaHOBINEH B COOTBETCTBUM C TEXHUMECKVMMU YCIIOBUSIMM Ha
KOHKPETHbIV BU, apMaTypbl.
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10.4 KoHCTpyMpoOBaHMEe OCHOBHbIX HECYLUMX KeNne3006eTOHHbIX KOHCTPYKLM
"n

10.4.1 TMpy KOHCTPYMPOBAHNN OCHOBHbIX HECYLLMX NIEMEHTOB KOHCTPYKTUBHOWM CUCTEMBI (KOIOHH,
CTEH, NMUT NEPEKPbITUIA 1 NOKPBITUA, (PyHAAMEHTHBLIX NWUT) crieayeT cobnioaaTth obLye TpeboBaHus
10.2 n 10.3 NO KOHCTPYMPOBAHUIO Xene306ETOHHbIX KOHCTPYKLIUIA, @ Takxke yKa3aHusi HaCTOoALLEro
noapasgena.

10.4.2 KOnoHHbI apMUpyIOT NPOAOSILHOM, KaK NPaBunio, CUMMETPUYHOW apMaTypor, pacronoXeHHON
N0 KOHTYPY NOMNEPEYHOro CEYEHUS U, B HEOBXOAUMBIX Criydasx, BHYTPY NMOMNEPEYHOro CEYEHs, 1
nonepeYHon apMaTypon No BbICOTE KOSOHHbI, OXBaTbIBaOLLEN BCE NPOAONbHbIE CTEPXHU 1
PacnosioXxXeHHOM MO KOHTYPY 1 BHYTPU NONEPEYHOro CeYEeHMsI.

KOHCprKLlVIIO nonepequVl apmaTtypbl B npegernax nonepeyHoro Ce4eHns n MakcmmMarbHble
PacCToAHNA MeXay XOMyTamMn U CBA3AMU NO BbICOTE KOSMOHHBI CrieayeT NPpUHMMaTh Takumu, 4TObbI
npefoTBpaTuUThb BbiNy4nBaHUE CXaTbIX NPOAOSIbHbIX CTep)KHeVI 1 obecneuntb paBHOMepHOe BoCcnpuaTue
nonepeYyHbIX CuI No BbICOTE KOJTIOHHbI.

10.4.3 CTeHbl pekoMeHAyeTCA apMMpoBaTh, Kak NpaBusio, BEPTUKanbHOW U FOPU3OHTarbHOM
apmarTypoii, pPacnorioXXeHHOW CUMMETPUYHO Yy GOKOBbLIX CTOPOH CTEHbI, ¥ NONEPEYHBIMU CBA3AMY,
COeVHSIIOLLMMI BEPTUKambHYHO U TOPU3OHTAIbHYIO apMaTypy, PacroNOXeHHYHO Y NMPOTUBOMOIIOXHBIX
GOKOBbIX CTOPOH CTEHbI.

MakcrmMarnbHoe paccTosiHue Mexay BEpPTUKarbHLIMU U FOPU3OHTaNbHBIMU CTEPXHAMM, @ TakKe
MaKcVMarbHOe paccTosiHVE MeXay NOoMnepeyHbIMU CBA3SIMM CriedyeT NpUHUMaTh Takumm, YToGbI
NpeAoTBPaTUTL BbIMy4YMBaHWE BEPTUKASbHBIX CXaTbIX CTEPXHENR M 0becneunTb paBHOMEPHOE
BOCTPUATHE YCUINWIA, LEACTBYIOLLMX B CTEHE.

10.4.4 Ha TopueBbIX yyacTkax CTeHbl MO ee BbICOTe CrieayeT ycTaHaBnMBaTh MonepeyHyto apMatypy
B BuAe M-06pasHbIxX Unu 3aMKHYTbIX XOMYTOB, CO34al0LLyX TpebyeMyto aHKepOBKY KOHLIEBbIX YHaCTKOB
TOPU3OHTambHbBIX CTEPXKHEN U MPEAOXPAHSIOLLMX OT BbINy4YMBaHWS TOPLIEBbIE CxXaTble BEPTUKabHbIEe
CTEPXHMN CTEH.

10.4.5 Y3noBble COMpPsPKEHUst CTEH B MECTax UX NnepeceyeHunst MpyM HEBO3MOXHOCTW CKBO3HOMO
nponycka ropu3oHTanbHo apMaTypbl CTEH Yepes 3TOT CThIK CriedyeT apM1poBaTh Mo BCEN BbICOTE CTEH
nepecekatopmmcs M-o6pas3HbiMy XoMyTamm, 06ecneynBatoLLMMN BOCNIPUSTAE KOHLLEHTPUPOBAaHHbIX
rOPU3OHTambHbBIX YCUIUI B Y3IOBbIX COMPSKEHUSIX CTEH, @ TaKXe NpefoXpaHsSoLLMMK BEPTUKanbHble
CXaTble CTePXH B Y3r0BbIX COMPSXKEHNSX OT BbIMy4YMBaHUS 1 06eCneymBaloLLMMmN aHKEPOBKY KOHLIEBbBIX
y4aCTKOB rOpU30OHTarbHbIX CTEPXHEN.

PucyHok 10.1 - AHKkepoBKa ¢ nomMouybto M-06pasHbIx geTanen
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a - TOpLeBON Y4acTOK NnThl, 6 - TOPLEBOIN Y4aCTOK CTEHbI, 8 - T-06pa3Hblil CTbIK, & - YITOBOW CThIK

PucyHok 10.1 - AHkepoBka ¢ nomoLLpto M-06pasHbix AeTanem

10.4.6 ApMI/IpOBaHI/Ie NUNOHOB, 3aHUMaKLLMX NO CBOUM reOMeTPUYECKNM XapaKTepucTukam
NPOMEXYTOYHOE NOoJoXeHne Mexay CTeHaMun U KONnoHHaMu, Npou3BOAAT KakK A1 KOMNMOHH Unn Kak ansa
CTEH B 3aBUCUMOCTU OT COOTHOLLEHUA ANMHbI U LUMPWUHBLI NONEepeYHOro ce4eHns nuoHoB.

10.4.7 KonnyecTBO BEPTUKANbHOW 1 FOPM3OHTarNbHOM apMaTypbl B CTEHE CrnedyeT yCTaHaBnMBaTh B



COOTBETCTBUM C AEUCTBYIOLLMMM B CTEHE YeUrmsimu. [py 3TOM pekoMeHayeTcs peaycMaTpusaTh
paBHOMEpHOE apMVPOBaHYE MO MIIOLWAAN CTEHbI C YBENMYEHNEM apMUPOBaHMS Y TOPLIOB CTEHbI U Y
NpoeMoB.

10.4.8 ApMupoBaHWe NOCKMUX NIUT CriefyeT OCYLIECTBATL NPOAOINLHON apMaTypol B ABYX
HanpaBreHusiX, pacrnornaraemMoi y HUXHEN 1 BepXHeN rpaHeli NuTbl, 8 B HEOGXOAUMbIX CIydasx
(cormacHo pacyeTy) 1 nornepeYHon apMaTypo, pacrnoniaraeMoi y KOroHH, CTEH 1 MO NAoWaan NimThbl.

10.4.9 Ha KoHLIeBbIX y4acTKax NoCcKUX NimT criegyeT ycTaHaBrMBaTb NONEPeYHyo apmaTypy B Buge
MM-06pa3HbIX XOMYTOB, PACMONOXEHHBIX MO KPato MnmuThl, 06€CNeYMBatOLLMX BOCMIPUATHE KPYTALLMX
MOMEHTOB Y Kpasi MNTbl ¥ HEOBXOAUMYIO aHKEPOBKY KOHLIEBbIX Y4aCTKOB MPOAOSbHOM apMaTypbl.

10.4.10 KonmyecTBO BEpXHEN U HUXKHEN NPOJONbHOM apMaTypbl B NUTE NepekpbITU (MOKPbITUSA)
cnepyeT ycTaHaBnMBaTb B COOTBETCTBUM C AENCTBYIOLLMMM yeurmsiMu. Mpy 3TOM pekoMeHayeTcs Ans
HeperynspHbiX KOHCTPYKTUBHBIX CUCTEM C LIEMNbLO YNPOLLEHUS apMUPOBaHUS YCTaHaBIMBATb: HUXHIO
apMaTypy OAMHaKOBOW MO BCEN NIOLWAAM pacCMaTpUBaEMON KOHCTPYKLIMU B COOTBETCTBWM C
MaKcUMarbHbIMW 3HAYEHWUSIMU YCUIUIA B MPOreTe NAuTbI; OCHOBHYIO BEPXHIO apMaTypy NpuHUMaTb
TaKOW e, KaK U HUXKHIOH, @ Y KOMOHH U CTEH YCTaHaBIMBaTb AOMOIHUTENLHYIO BEPXHIOK apMaTtypy,
KOTopasi B CyMMe C OCHOBHOM [JOIkHa BOCMPUHUMAThL OMOpHbIE YCUus B NnuTe. [na perynspHbIX
KOHCTPYKTMBHBIX CUCTEM MPOLONbHYI0 apMaTypy PeKOMEHAYETCS yCTaHaBIMBaTb MO HAAKONOHHBIM 1
MEXKONOHHbLIM NoMocam B ABYX B3aMMHO NepreHANKYISpHbIX HanpaBrieHUsiX B COOTBETCTBUN C
OECTBYIOLLMMU B 3TUX NOSIOCAX YCUMMSIMU.

[onyckaeTca ycTaHOBKa YacTu apMaTypbl NAWT B BUAE CBapHbIX HEMPEPbIBHbLIX KapKacoB B
HaAKOMOHHBIX MOMoCax NAMT B ABYX HaNpaBrieHusiX (CKpbITble Ganku), Npyu 3TOM kapkachl JOMmkHbI ObITb
NponyLLeHb! CKBO3b TESO KOSOHH.

[lnsi cokpalleHusi pacxoaa apMaTypbl MOXHO TakXe PeKOMEHA0BaTb YCTaHOBKY MO BCEW NoLaam
NAUTBI HDKHEW U BEPXHEN apMaTypbl, OTBeYatoLLe MUHUMAarbHOMY MPOLIEHTY apMUMPOBaHMs, a Ha
yyacTkax, e AefCTBYHOLLME YCUIUSA NPEBLILIAIOT YCUNUs, BOCTIPUHMAaEMbIE 3TOW apmaTypoil,
YCTaHOBKY [10MOMHUTENBHON apMaTypbl, B CYMME C BbllLieyKa3aHHOW apMaTypoi, BOCNPUHUMAIOLLE
[OeicTBYIOLLME Ha 3TUX y4acTkax ycunus. Takol noaxon npyBoauMT K Goree CroXHOMY apMUPOBaHUIO
nepekpbITUiA, TpebytoLemy Goree TLATENbHOTO KOHTPOSIS apMaTypHbIX paboT.

ApMI/IpOBaHI/Ie beH,ElaMeHTHbIX nnuT cneagyeT Npon3soAuTb aHarorM4YHbIM o6pa30M.

10.4.11 KoHCTpynpoBaHue y3rnoB conpsixeHns 6anok ¢ KornoHHamu crneayeT Npon3BoAnTb B
COOTBETCTBUM C pucyHkoM 10.2. Mpn 3ToM HEOGXOAMMO NPEAYCMOTPETL NONEPEYHYI0 apMaTypy B BUAe
3aMKHYTbIX XOMYTOB Unu M-06pasHbIx AeTanei B 30He aHKePOBKM paboyen apmaTtypbl 6anku.

PucyHok 10.2 - Y3nbl conpsikeHusi 6anok ¢ KONoHHaMu
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PucyHok 10.2 - Y3nbl conpsbkeHust 6anok ¢ KorioHHaMu



PucyHok 10.3 - PasmMeLeHMe onopHOM apMaTypbl B 30He Nepece4veHuns ABYX 6anok
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PucyHok 10.3 - Pa3melleHne onopHoi apmaTtypbl B 30He nepeceyveHns AByx 6arnok

10.4.12 B y3nax nepeceyeHusi 6anok crnegyet ycTaHaBMBaTh AOMOMHUTENbHYIO NONepeyHyo
apmaTypy Ans BOCTpUATUA peakLumn oT BTopocTeneHHon 6anku. B rmasHo 6anke aTy apmatypy cneayet
yCTaHaBnMBaTb Ha LLMpUHE E+2k mpebuh . LLMpVHa ¥ BbICOTa BTOPOCTENEHHOMN Barnku, Bo
BTOPOCTENEHHON Barke - Ha y4acTke LUMPUHON Bi3 ApmaTypy criegyeT ycTaHaBnvMBaTb B BUAE XOMYTOB,
OXBaTbIBaOLLYIX MPOAONBHYI0 apMaTypy, - AOMNONHUTENBHO K apmaType, Tpebyemoli no pacyeTy
HaKIMOHHbIX UN NPOCTPAHCTBEHHbLIX CEYEHWI.

11 TpeboBaHUA K N3roTOBNEHUIO, BO3BEAECHUIO U
aKcnnyaTtaunum 6eTOHHbIX U XKene306eTOHHbIX KOHCTPYKLUN

11.1 BeToH

11.1.1 MNop6op cocTaBa 6ETOHHOW CMECU NPOU3BOAAT C LieMbio NonydYeHnst 6eToHa B KOHCTPYKLIMSIX,
OTBEYAIOLLETO TEXHNYECKUM MOoKas3aTernsiM, yCTaHOBMEHHbIM B pa3aerne 6 U NpUHATBLIM B NPOEKTe.

3a ocHoBy npu noabope cocTaBa 6eToHa crieAyeT NPUHYMAaTL ONpeaenstowmin AN fAaHHOTo BUaa
6eToHa 1 HazHa4YeHUs! KOHCTPYKLUU NokasaTernb 6eToHa. Mpy 3ToM AomkHbI GbiTb 0BecnevyeHsl 1 Apyrie
yCTaHOBMeHHbIe NPOEKTOM MoKasaTenu kayecTsa GeToHa.

MpoekTupoBaHve n nog6op coctaBa 6eToHHOW cmeck no Tpebyemolt NpoYHOCTU BeToHa creayeT
npousBoanTb, pykoBoacTBysicb TOCT 27006, [OCT 26633.

Mpu nop6ope cocTaBa GETOHHOW CMECH AOIMKHBI ObITh 06ecneyeHbl TpebyemMble nokasartenm
KayecTBa (yA4o6oyknaabiBaeMoCTb, COXPaHSEMOCTb, HepacCnanBaeMocTb, BO3AyxocoaepxaHme 1
Apyrve nokasarenm).

CBolicTBa NogobpaHHOi GETOHHON CMECU [OMkHbI COOTBETCTBOBATL TEXHOIIOMMM NPOU3BOACTBA
6EeTOHHbIX paboT, BKOYatoLLEl CPOKU U YCIoBUSI TBEpAEHUS 6eToHa, cnocobbl, pexvIMbl MPUrOTOBMEHUS!
M TpPaHCMNopTUpOBaHWsi BETOHHOW cMecK 1 ApyrMe ocobeHHOCTH TexHororndeckoro npouecca (FTOCT
7473, TOCT 10181).

MonBop coctaBa 6ETOHHOM CMECK CriedyeT NPOM3BOAUTL HA OCHOBE XapakTepUCTUK MaTepuasios,
UCMOSb3yEMbIX A5 €€ NPUroTOBIEHUS], BKITIOHYAOLLMX BSOKYLLME, 3aMOSTHUTENM, BOAY M 3(PeKTUBHbIE

Mpun non6ope cocTaBa 6ETOHHOM CMECH CriefyeT NPUMEHSTbL MaTepuarbl C Y4ETOM X 3KOSIOTUYECKOM
YUCTOTbI (OrpaHUYEHME MO COAEPXaHUIO PALUOHYKIMAOB, PafoHa, TOKCUYHOCTU U T.1.).

PacuyeT OCHOBHbIX napamMmeTpoB CcOCTaBa 6eToHHOI cmecu npon3BoAAT C NOMOLLBIO 3aBMCUMOCTEWN,
YCTaHOBJIEHHbIX 3KCNepuMeHTanbHo.

Monbop cocTtaBa mbpobeToHa crieayeT NPOU3BOAUTL COMMACHO NPUBEAEHHBIM Bbille TpeGoBaHUAM
C y4eToM BuAa U CBOWCTB apMUpPYOLLMX prGp.

11.1.2 Mpwn npuroToBneHnnM 6ETOHHOM cMecK JorkHa bbiTb 0becneveHa HeobxoaumMasi TOYHOCTb
[,03MPOBKM BXOASLLMX B HETOHHYIO CMECh MaTepuarioB 1 NocrnefoBaTensHOCTb UX 3arpyxeHus (Cll
70.13330).
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MepemeLumBaHve GETOHHON CMECK CrieayeT BhIMONHATbL TaK, YToObl 06ecneynTs paBHOMEpHoe
pacnpeferneH1e KOMMOHEHTOB Mo BceMy 06beMy cmecu. [pofomKUTEeNbHOCTL NepeMeLLBaHus
NMPUHUMAIOT B COOTBETCTBUM C MHCTPYKLIMSIMU NPEANPUATUIA - U3roTOBUTENEN BETOHO-CMECUTESBHBIX
YCTaHOBOK (3aBOL0B) UM YCTaHABIIMBAIOT OMbITHLIM MyTEM.

11.1.3 TpaHcnopTupoBaH1e 6eTOHHOM CMecU criedyeT OCyLLUeCTBNATbL cnocobamu 1 cpeacTBamu,
obecneynBatoLLMM COXPaHHOCTL €€ CBOVCTB M UCKITIOYaIoLMMKN ee pacCroeHune, a Takxe 3arpsasHeHne
NOCTOPOHHMMM MaTepuanamu. [lonyckaeTcs BOCCTaHOBIEHUE OTAENMbHbIX NOKa3aTenei kayecTa
6GETOHHON CMeCU Ha MecTe yKINaaKu 3a CHET BBEAEHWSI XUMUYECKUX 06aBOK UMK MCMONb30BaHWS
TEXHOMNOrMYEeCKMX NPUEMOB MPU YCIIoBUM obecneyeHuns Bcex Apyrmx Tpebyembix nokasaTernen kayecTsa.

11.1.4 Yknagky v ynnoTHeHve 6eToHa crnegyeT BbIMOMHATL Takum 06pa3oM, YTOOb! MOXHO GbIno
rapaHTMpoBaTh B KOHCTPYKLIMAX AOCTATOYHYIO OfHOPOAHOCTL M NIOTHOCTL 6ETOHa, OTBEYatoLLMX
TpeboBaHUAM, NPeAyCMOTPEHHBIM AN pacCcMaTpUBaeMon CTpouTenbHoM KoHeTpykumm (CM 70.13330).

MprMeHsieMble Cnocobbl U PeXxMbl (HOPMOBaHUSA OOIDKHBI 06ecneumBaTb 3a4aHHyo NOTHOCTb U
OZHOPOAHOCTL M YCTaHABMMBAIOTCS C YH4ETOM MoKasaTeren kayecTsa 6eTOHHOM CMecH, BUaa
KOHCTPYKLMM 1 U30ENNSt U KOHKPETHbIX UHXEHEPHO-TE0MOrMYECKUX 1 MPOM3BOACTBEHHBIX YCMOBMIA.

Mopsinok 6eToHNpOBaHUs creflyeT ycTaHaBMMBaTh, NpeaycMaTpuBasi pacroriokeHye LBOB
GETOHMPOBAHWSI C YYETOM TEXHOMOMMM BO3BEAEHUS COOPYXKEHUS U €0 KOHCTPYKTUBHBIX OCOBEHHOCTEN.
Mpu aTOM fomkHa 6bITh 0becneyeHa HeobxoanMas NPOYHOCTb KOHTaKTa NoBepXHOCTeNn 6ETOHa B LBE
GETOHMPOBaHUS!, @ TaKxe NPOYHOCTb KOHCTPYKLMN C YHETOM HanMyus LWBOB 6ETOHMPOBAHMSI.

Mpw yknagke 6ETOHHOWM CMECUW NPY NOHWKEHHbBIX NMOSIOXATENBHBIX U OTPULATENBbHBIX UK NMOBbILLEHHBIX
NONOXUTENbHbBIX TEMNepaTypax AOMKHbI GbiTb NPeayCMOTPeHb! crieluanbHble MEPONPUATUS,
obecneymBatome Tpebyemoe kavyecTBo 6eToHa.

11.1.5 TBepaeHue 6eToHa criegyet obecneyvBaTb 6€3 NPUMEHEHUSI UM C NMPUMEHEHNEM YCKOPSIHOLLX
TEXHOSOrM4eCcKMX BO3AECTBUIA (C MOMOLLIbIO TEMMOBMAXHOCTHOM 06paboTkun Npy HopMarnbHOM Unn
MOBbILLEHHOM [aBIIEHNN).

B 6eToHe B npoLiecce TBepAEHUS criedyeT Noaaep1BaTbh pacHeTHbIN TeMnepaTypHO-BNaXHOCTHbIN
pexum. Mpu HeobxoaMMOCTH ANA CO3AaHNSA YCIOBUI, obecneymBatoLyxX HapacTaHe NPOYHOCTN GeToHa
N CHUXEHWe YCafl04HbIX SIBIEHWIA, crieflyeT NPUMEHATb CrnelnanbHble 3almTHbIe MeponpusTus. B
TEXHOMNOrMYeCKoM NpoLecce TennoBow 06paboTkun N3Aenuii 4OMKHbI BbiTb NPUHATHI MEPbI MO CHDKEHNIO
TemnepaTypHbIX Nepenasos 1 B3aUMHbIX NepeMELLEHNIN Mexay onanyboyHon dopmMoi 1 6eToHOM.

B MacCUBHbIX MOHOMUTHBIX KOHCTPYKLIUSX CrieayeT NpeaycMaTpuBaTh MeponprsiTUsi Mo YMEHbLLIEHUIO
BIMSIHUSA TEMMNEPaTYPHO-BIAXHOCTHbBIX MOSEN HANPSKEHUI, CBA3AHHBIX C 3K30TepMUEN Npy TBepAEHUM
6eToHa, Ha paboTy KOHCTPYKLUIA.

11.2 ApmaTtypa

11.2.1 Apmartypa, ucnonb3yemas 4s apMMpoBaHUs KOHCTPYKLIUIA, AOMKHA COOTBETCTBOBATb MPOEKTY
1 TpeboBaHMsIM COOTBETCTBYIOLLMX CTaHAAPTOB. ApMaTypa [oIpkHa UMEeTb MapKUPOBKY 1
COOTBETCTBYIOLLME CepTUdMKaThI, YA0CTOBEPSIOLLME €€ Ka4eCTBoO.

YcrnoBus XpaHeHUs apmaTypbl U ee NepeBo3ky AOIKHbI UCKIIoYaTh 3arpsisHeHue, KOPPO3UOHHbIEe
NopakeHUsi, MEXaHUYEeCKne NOBPEXAEHNS UM NacTuieckue aecdopManny, yxyalwatolee cLenneHne ¢
6eToHOM.

11.2.2 YcTaHOBKY Bsi3aHOM apMaTypbl B onany6o4Hble chopMbl criedyeT Npou3BOAUTL B COOTBETCTBUM
¢ npoekToMm. [Mpun 3TOM AomkHa BbITb NpeaycMoTpeHa HaaexHas rkcaLms NomnoXeHNs apMaTypHbIX
CTepXHel C NOMOLLBIO CreLmarnbHbIX MEPONpUSITUN, obecnevmBatoLLas HEBO3MOXHOCTb CMELLIEHS!
apmartypbl B NpoLiecce ee YCTaHOBKW 1 6ETOHMPOBaHUS KOHCTPYKLIMK.

11.2.3 OTKIOHEHUSt OT MPOEKTHOTO MOJIOXEHUS apMaTypbl NPy ee YCTaHOBKE He A0IDKHbI NPeBbILLaTh
[OMYyCTUMBbIX 3Ha4YeHUi, ycTaHoBneHHbIx CI70.13330.

11.2.4 CBapHble apmaTypHble n3genus (CEeTKW, Kapkachl) criedyeT U3rotaBmMBaTh C NOMOLLIO
KOHTaKTHO-TOYEYHOW CBapKu UM MHbIMK crnocobamu, obecneymBatoLymMy Tpebyemyto NPOYHOCTb
CBapHOro COeAMHEHUS U He JOMYCKAOLLMMU CHDKEHUS NMPOYHOCTY COEANHAEMBIX apMaTypPHbIX
anemeHnToB (TOCT 14098, TOCT 10922).

YCTaHOBKY CBapHbIX apMaTypHbIX U3Aermii B onanyboyHble (hopMbl CriefyeT Npov3BOAuTb B
COOTBETCTBWM C NPoekToM. Npn 3TOM AormkHa ObITh NPefyCMOTPeHa HadexHas dvKCaLus NOMoXeHUs
apMaTypHbIX U3AeNnii C MOMOLLBIO CheLmanbHbIX MeponpUaTUi, 06ecrnednBaoLyX HEBO3MOXHOCTb
CMeLLEeHVst apMaTypHbIX U3LENui B NPOLLECCe YCTaHOBKU M GETOHMPOBaHMS.

OTKMOHEHWs OT MPOEKTHOTO MOSIOXEHNS apMAaTYPHbIX U3AENUIA MPU UX YCTAHOBKE HE [ODKHbI
npeBbILLaTh 4ONYCTUMBIX 3HAYEHUI, ycTaHoBneHHbIX CI170.13330.
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11.2.5 3arnb apmaTypHbIX CTEPXHEN CriefyeT OCYLUECTBIATb C NMOMOLLBIO creyuanbHbIX OnpaBok,
obecneymBaloLyX HEOOXOANMbIE 3HAYEHWSI pafuyca KPUBUSHDI.

11.2.6 CBapHble CTbIKW apMaTypbl BbIMOMHSIOT C MOMOLLbIO KOHTaKTHOW, AyrOBOI UM BAHHOW CBapKW.
MpyMeHsieMbl cnocob cBapky AOmKeH obecneynBaTh HEOOXOAUMYHO MPOYHOCTHL CBAPHOIrO COEAUHEHMS,
a Takxe NPOYHOCTb M AedopMaTUBHOCTb NPUMBIKAIOLLMX K CBAPHOMY COEAVHEHMIO Y4acTKOB
apmaTypHbIX CTEPXHEN.

11.2.7 MexaHn4yeckne coefuHeHust (CTbIK1) apMaTypbl CrieqyeT BbIMOMHATE C NMOMOLLBH
OMpPeccoBaHHbIX U Pe3b60oBbIX MydT. [POYHOCTL MEXaHNYECKOro COEANHEHNSI PacTSHYTOW apmaTypbl
[OrmKHa ObITb TaKoM Xe, YTO U CThIKYeMbIX CTEPXHEN.

11.2.8 lMpu HaTskeHWUM apMaTypbl Ha YNopbl Un 3aTBepAEeBLUMIA 6eTOH A0IKHbI BbITb 06ecneyeHsbl
YCTaHOBMEHHbIE B MPOEKTE KOHTPOSIMPYEMbIE 3HAYEHUS NPEABaPUTENBHOTO HaNPSHKEHUS B Npeaenax
[0onycKaeMbIX 3Ha4EHUI OTKIMOHEHWI, YCTaHOBMEHHbIX HOPMAaTUBHbLIMM JOKYMEHTaMM U
cneuuarnbHbIMM TpeGoBaHUSIMU.

I'IpM OTNYCKe HaTsXeHUA apMmaTypbl crneayet obecneyvBaTb nnaBHYO Nepefavy npeasapuUTenbHoOro
HanpsXxeHua Ha 6eToH.

11.3 Onany6ka

11.3.1 Onany6ka (onanybo4Hble hopMbl) AOIPKHA BbINOMHSATL Criedytowme OCHOBHbIE GyHKLUM:
npuaatb 6eToHy NPOEKTHYH0 POPMY KOHCTPYKLIMK, 06ecneynTb Tpebyemblii B BHELLHEN NOBEPXHOCTM
6eToHa, noaaepxmBaTh KOHCTPYKLIMIO NOKa OHa He HabepeT pacnanybo4Hyto NPOYHOCTL U, NpK
HeobX0AUMOCTH, CIYXUTb YNOPOM NP HATSHXEHUN apMaTypbl.

Mpy M3roTOBMEHWUM KOHCTPYKLUIA MPUMEHSIIOT MHBEHTAPHYIO U cnelmarbHyto, NEPeCcTaBHYO 1
nepeaBwiHyto onanybky (MTOCT 52085, TOCT 52086, TOCT 25781).

Onanybky v ee KpenneHusi crieayeT NPOeKTUPOBaTh U U3roTaBNMBaThL TakuM 06pa3oMm, YTOBb! OHU
MOF BOCMIPUHSATH Harpy3Kku, BO3HUKatoLLMe B NpoLiecce NPou3BOACTBa paboT, No3BosIsn
KOHCTPYKLWMSIM cBOBOAHO AedopMUpoBaTbCs M oGecneynBany cobriofeHne JONyCKOB B Npeaenax,
YCTaHOBMEHHbIX A1 AaHHOW KOHCTPYKLLMM UM COOPYXKEHUSI.

Onanybka 1 KpenneHusi AOMmKHbI COOTBETCTBOBATL MPUHATLIM Ccrocobam yKnaaku U yrnnoTHEHUs!
6EeTOHHOI CMecH, YCroBUSIM NpeaBapuTenbHOrO HanpsbkeHys, TBepaeHns 6eToHa u Tennoso 06paboTku
CbemHyto onanybky crieqyeT NpoekTMpoBaTh U U3roTaBnMBaTh Takum obpa3om, 4Tobbl Gbina

obecneyveHa pacnanybka KOHCTPYKLWM 6e3 nospexaeHust beToHa.

Pacnany6Ky KOHCTPYKLWIA criedyeT Npou3BoAuUTb nocrie Habopa 6eToHoM pacnanybo4Hon NPOYHOCTH

HeC'beMHyIO onany6Ky criefyeT NpPoeKTUpoBaThb Kak COCTaBHYIO YaCTb KOHCTPYKUUN.

11.4 BeTOHHbIe U Xene306eTOHHbIE KOHCTPYKLUU

11.4.1 VN3roToBneHne 6EeTOHHbIX U XKerne306eTOHHbIX KOHCTPYKLIMIA BKIloYaeT onanyboyHble,
apMaTypHble 1 6eToHHbIe paboTbl, NPOBOAMMbIE B COOTBETCTBUM C YkasaHuamu 11.1, 11.2 1 11.3.

[oTOBbIE KOHCTPYKLUM AOMKHBI oTBEeYaTh TpeboBaHuam npoekta M TOCT 13015. OTKIOHEHMs
reoMeTpUYECKNX pa3aMepoB AOIDKHbI YKIaAbIBAaTLCA B Npeaenax AonyckoB, YCTaHOBMEHHbIX AN AaHHOM
KOHCTPYKLUK.

11.4.2 B 6E€TOHHBIX U ene306eTOHHbIX KOHCTPYKLMSAX K Havarny 1x akcnnyatauum caktTmyeckas
nNpoYyHOCTb 6eToHa AomKHa BbITb He Hke Tpebyemoii MPOYHOCTM 6eToHa, YCTaHOBIEHHOW B NPOEKTE.

B c60pHbIX GETOHHBIX 1 KeNe300ETOHHBIX KOHCTPYKLMSIX JomKkHa GbiITb 06ecneyeHa ycTaHOBMEHHas
NPOEKTOM OTNYCKHasi IPOYHOCTb GeToHa (MPOYHOCTEL BeToHa Npu OTMNpaBKe KOHCTPYKL UM NOTpebuTtento),
a Ansa NpefHanpPsKeHHbIX KOHCTPYKLUI - YCTAHOBNEHHAA NPOEKTOM NepefaToyHasi NPOYHOCTb
(Npo4HOCTL GETOHa NpU OTMNYCKE HATSHKEHWUSI apMaTypbl).

B MOHOMMTHBIX KOHCTPYKLUSX AorkHa 6bITb 06ecneveHa pacnanyboyHas NpodYHoCcTb 6eToHa B
YCTaHOBMEHHOM NPOEKTOM BO3pacTe (NP CHATUM HecyLLel onanybku).
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11.4.3 NoabeM KOHCTPYKLMIA credyeT OCYLUECTBATb C MOMOLLIO CneLmanbHbIX yCTPOUCTB
(MOHTaXHbIX NeTeNb 1 APYrMX NPUCNOCOBNEHWIA), NPeayCMOTPEHHbIX NPOEKTOM. [pn 3TOM A0KHbI ObITh
obecneyeHbl YCroBMs NoabeMa, UCKoYatoLLye paspylLeHre, NoTePIo YCTONYNBOCTH, ONPOKMbIBaHWE,
packauviBaHue 1 BpaLleHne KOHCTPYKLINK.

11.4.4 YcnoBusi TpaHCNOPTMPOBKK, CKITAQUPOBaHNSA U XpaHEHWS! KOHCTPYKLUIA AOMKHbI OTBEYaTb
yKasaHusim, NpyBeAeHHbIM B npoekTe. [Mpn aTom AomkHa 6bITb 0becneyeHa COXpaHHOCTb KOHCTPYKLINK,
noBepxHocTe 6eToHa, BbIMYCKOB apMaTypbl 1 MOHTaXHbIX NETENb OT NOBPEXAEHUNA.

11.4.5 Bo3BeaeHue 30aHuii 1 COOpYXeHUI U3 COOPHbBIX 3NIEMEHTOB CrieflyeT NPOU3BOAUTL B
COOTBETCTBUW C MPOEKTOM NPOU3BOACTBA paboT, B KOTOPOM AOMKHbI ObITh NPeayCcMOTpPeHb!
nocrneaoBaTenbHOCTb YCTAHOBKU KOHCTPYKLIMIA U MeponpuaTus, obecneynsatoLpme Tpebyemyto TOHHOCTb
YCTaHOBKMW, NPOCTPaHCTBEHHYIO HEU3MEHAEMOCTb KOHCTPYKLIIA B NPOLLECCe UX YKPYNHUTENBHOW COOpKM
N YCTaHOBKM B MPOEKTHOE MOSIOKEHNE, YCTOMYMBOCTb KOHCTPYKLWIA U YacTel 34aHNsA UM COOPYXeHUs B
npoLiecce Bo3BeaeHus, 6esonacHble ycrnosus Tpyaa.

Mpv BO3BELIEHUM 34@HUI U COOPYXEHUI U3 MOHOIMTHOO GETOHa crieayeT npeagycMaTpuBaThb
nocnenoBaTenbHOCTY GETOHMPOBAHWS KOHCTPYKLWIA, CHTUSA 1 NepecTaHoBKM onany6ku,
o6ecneynBaroLLpme NPOYHOCTb, TPELLWMHOCTONKOCTb M )XECTKOCTb KOHCTPYKLIMI B NPOLLECCEe BO3BEAEHNS.
Kpome aToro criefyet npegycmaTpuBate MEPONPUATUS (KOHCTPYKTUBHBIE 1 TEXHOMNOTMYECKHE, a Npu
HeoBGX0AUMOCTY - BbINONHEHUE pacyeTa), orpaH/yMBatoLLye 06pa3oBaHue 1 pa3BUTME TEXHONOTUYECKMX
TPELWH.

OTKMOHEHU KOHCTPYKLMIA OT MPOEKTHOTO NOMIOXEHWS HEe AOMKHBI NPEBbILLIATh A0MYCTUMbIX 3HAYEHWI,
YCTaHOBMEHHbIX A1 COOTBETCTBYHOLLMX KOHCTPYKLUIA (KOMOHH, 6anok, nnuT) 3aaHuii u coopyxexui (CI
70.13330).

11.4.6 KoHCTpyKLMM criedyeT coaepxaTb Takum 06pa3oMm, YTOOb! OHW BbINOMHSNM CBOE Ha3Ha4YeHue,
NpeaycMOTPEHHOE B NPOEKTE, 3a BECb YCTAHOBMEHHBIV CPOK CyXObl 34aHUSI UM COOPYXEHWSI.
Heobxoaumo cobrntofatb pexvim akcnyaTauum 6€TOHHbIX U Xene306eTOHHbIX KOHCTPYKLMIA 3AaHWUIA 1
COOPYXXEHWUI, UCKIIOYAIOLLMIA CHIDKEHWE UX HECYLLE CMOCOBHOCTM, SKCNMyaTaLMOHHON NPUrOAHOCTU U
[OOMrOBEYHOCTY BCrieAcTBUe rpybbix HapyLLEHWIA HOPMUPYEMbIX YCIIOBUI SKCMyaTaumn (neperpyska
KOHCTPYKLUIA, HeCOBMoAeHEe CPOKOB MPOBEAEHNS NTaHOBO-NPeAynpeanTerbHbIX PEMOHTOB,
NoBbILLEHWE arpecCMBHOCTY cpeabl U T.1.). Ecnu B npouecce akcnnyataumum obHapyXeHbl NoBpexaeHus
KOHCTPYKLIUIA, KOTOPbIe MOMYT BbI3BaThb CHWkKeHME ee 6e30nacHOCTM 1 NPenaTCTBOBaTb €e HopMarnbHOMY
YHKLIMOHMPOBaHUIO, CrieayeT BbIMOMHUTE MeponpusiTUs, NpeaycMoTpeHHble B pasaerne 12.

11.5 KonTponb kayecTBa

11.5.1 KoHTporb ka4yecTBa KOHCTPYKLIMIA [OSMKEH YCTaHaBIIMBATb COOTBETCTBUE TEXHUYECKUX
nokasaTenei KOHCTPYKL M (reOMeTpUYECKMX pasMepoB, MPOYHOCTHBIX NokasaTernen 6eToHa n
apMaTtypbl, MPOYHOCTU, TPELLMHOCTOMKOCTU U AehOPMaTUBHOCTU KOHCTPYKLIUU) MPY UX U3TOTOBMEHMM,
BO3BEZEHUM 1 IKCIyaTaLmm, a Takke NapaMeTpoB TEXHOMOMMYECKUX PEXVIMOB NPOM3BOACTBA
nokasartesnsiM, ykazaHHbIM B MPOeKTe, HopMaTUBHbIX AokyMeHTax (CIM148.1330, [OCT 13015).

Cnocobbl KOHTpOnA Ka4yecTBa (npaBMﬂa KOHTpOnA, MeToabl I/ICI'IbITaHVIIZ) pernameHTupyroTca
COOTBETCTBYHOLWMMM CTaHAapTaMn U TEXHUHECKMMU YCIIOBUAMMW.

11.5.2 na obecnevyeHnsi TpeGoBaHUiA, NpeabsBIsieMblX K GETOHHBIM U xene306eTOHHbIM
KOHCTPYKLMSIM, CIieAyeT NPOM3BOAUTL KOHTPOIb KayecTBa NpoayKLWW, BKIlOYatoLWmMiA B ce65 BXOAHOW,
onepaLMoHHbI, NPUEMOYHBIV U 3KCNyaTaLUOHHBINA KOHTPOSb.

11.5.3 KoHTporib Npo4YHOCTM GeToHa criefyeT NpovM3BOAUTL MO pe3yrnbTaTam UCMbITaHWs, Kak
npaeuso, cneumansHO U3roTOBMIEHHbBIX UM OTOBPaHHBLIX U3 KOHCTPYKLMM KOHTPOSbHBIX 06pas3LoB B
cootBetcTBuM ¢ TOCT 10180, FTOCT 28570 nnm meTogamun HepaspyLuatoLlero koHtponsa (COCT 22690,
[OCT 17624).

[1nst MOHOMUTHBIX KOHCTPYKLWIA, KPOME TOTO, KOHTPOIb NMPOYHOCTU GETOHA CrefyeT NpPoVU3BOAUTL MO
pesynbTaTam UCMbITaHUN KOHTPONbHbIX 06Pa3LL0B, M3rOTOBMEHHbBIX HA MECTE YKIaaKku 6ETOHHON CMecU 1
XpaHUBLLUXCS B YCIIOBUSIX, MOEHTWUYHbIX YCIIOBUSIM TBEPAEHUSI BETOHA B KOHCTPYKLIMM UMM B HOPMaribHbIX
(nabopaTopHbIX) YCroBUsiX, @ Takxe MeToaaMu HepaspyLuatowero koHTpons (FOCT P 53213, [OCT
22690, FOCT 17624).

* BeposiTHO, oumbka opuruHana. Criegyet umtatb: TOCT P 53231. - MpumeyaHue narotosutens 6asbl
OaHHbIX.

[ns MOHOMUTHBbIX KOHCTQ!KIAMVI KOHTPOI1b NPOYHOCTU 6eToHa cnefyeT Nnpon3BoauTb
HepaspyLuarnumMm MeTogamu. B nckmountenbHbix cryqaax (mpy OTCYTCTBMN AOCTYNA K KOHCTPYKLMAM
AonycKaeTcd npoBeaeHne KOHTPOIA NPOYHOCTHU 6eToHa no 06983Q8M MN3rOTOBJIEHHbLIM Ha MecTe
yKnagku 6eToHa cmecu 1 XPaHALUMXCA B YCNOBUAX UAEHTUYHBIX TBEPAEHUIO 6eToHa B KOHCTPYKUUN.

OueHKy NPOYHOCTN 6eToHa criegyeT npoBoauTb CTAaTUCTUYECKUMU MeToAaMU C y4eTOM
XapaKkTepucTuKn QJ_QKTVILIGCKOVI 0OOHOPOAHOCTU 6eToHa no NPOYHOCTU. HQM KOHTPOJIe NPOYHOCTN 6eToHa
Hepaspyuianummm MeToaamu XxapakTepnucTuky OAHOPOAHOCTH MPOYHOCTHU 6eToHa onpenenarT C y4eTom
NOrpelHoCTU NpUMEHAEMbIX HepaspyLlaroLLmMxX METOA0B.
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[lonyckaeTca NPUMEHSATb HECTATUCTUYECKNE METOAb! KOHTPOMS MPU OrpaHNYeHHOM o6 beme
KOHTPONMPYEMbIX KOHCTPYKLIMIA UMW B HaYarbHbI NEPUO NPOM3BOACTBA, NPY NPOBEAEHUN
HepaspyLUALLEro KOHTPOMS NPOYHOCTU GeToHa 6e3 NOCTPOEHMS FPaayMPOBOYHbIX 3aBUCUMOCTEN, @ C
UCNOMb30BaHUEM NPUBEAEHHbIX YHUBEPCAIbHbIX 32BUCUMOCTEN U B UCKMKOUUTENbHbIX CIy4asix npu
KOHTpOIEe NPOYHOCTU 6eTOHA MOHOIUTHBLIX KOHCTPYKLIWIA MO KOHTPOMbHbLIM 06 pa3Liam, U3rOTOBMAEHHbLIM Ha
cTpovinnowaake (TOCT P 53231).

11.5.4 KOHTpOrb MOPO30CTONKOCTU, BOAOHENPOHMLLIAEMOCTUN U NMOTHOCTN GETOHa cneayeT
npou3BoAnTb, PyKoBOACTBYsiCb TpebosaHusmu TOCT 10060.0, FTOCT 12730.5, TOCT 12730.1, [OCT
12730.0, FOCT 27005.

11.5.5 KoHTpornb nokasarternen kadyecTsa apmMaTtypbl (BXOAHON KOHTPOSb) creayeT NpousBoanTb B
COOTBETCTBUM C TpeGOBaHNAMM CTaHAAPTOB Ha apMaTypy U HOpM 0hOPMIIEHNSI aKTOB OLLEHKM KavecTBa
ene3obeToHHbIX U3aenuii.

KoHTporb kavecTBa cBapoyHbIx paboT nponasoasaT cornmacHo CIM 70.13330, FTOCT 10922, TOCT
23858.

11.5.6 OueHKy NPUroaHOCTHN COOPHBIX KOHCTPYKLUIA NO MPOYHOCTU, TPELLMHOCTOWKOCTY U
nedopMaTUBHOCTY (3KCNITyaTauMoHHON NPUro4HOCTU) criegyeT npousBoauTe cornacHo FTOCT 8829
nyTem NPoBHOro HarpyXeHWst KOHCTPYKLIMN KOHTPOSBbHOWM Harpy3kom Unu nyteM BeIGOPOYHOro UCTbITaHUs
Harpy>xeHneMm [0 pa3pyLUeHnsi OTAeNbHbIX COOPHbIX U3aenuii, B3ATbIX U3 NApPTUM OAHOTUMHBLIX
KOHCTPYKLUUIA. OLeHKY NPUrogHOCTN KOHCTPYKLIMN MOXHO TaKxe NPOU3BOAUTL HA OCHOBE pe3ynbTaToB
KOHTPOISA KOMMIeKca eAnHUYHbIX nokasaTenen (Ans cGOpHbIX ¥ MOHOMUTHBLIX KOHCTPYKLUIA),
XapaKTepu3yLLMX NPOYHOCTL BETOHa, TOMLLWMHY 3aLLMTHOTO Crosl, reOMETPUYECKUEe pa3Mepbl CEYEHWIA 1
KOHCTPYKLWIA, pacronoXeHe apMaTypbl 1 MPOYHOCTb CBapHbIX COEAVHEHWI, AMAaMETP N MEXaHUYecKme
CBOMCTBa apMaTypbl, OCHOBHbIE pa3mMepbl apMaTypPHbIX U3OENUA U BEMUYMHY HAaTSXKeHUs apMaTypbl,
nony4aemblix B NpoLiecce BXOLHOrO, OnepaLyoHHOro U NPUEMOYHOTO KOHTPOSS.

11.5.7 MpnemkKy B6eTOHHbIX U Xene3obeTOHHbIX KOHCTPYKLIWIA Nocie Ux Bo3BeAeHns cneayeT
OCYLLECTBISATb MyTEM YCTaHOBIIEHWSI COOTBETCTBUS BbIMOMHEHHON KOHCTPYKLMKM npoekTy (CIM 70.13330).

Mpremky cOOPHbIX GETOHHbIX W ene306eTOHHbIX 34NN U KOHCTPYKLIUIA criedyeT OCyLUeCTBNATb NO
CIM 130.13330 1 [OCT 13015.

12 TpeGoBaHMA K BOCCTaHOBIIEHUIO U YCUITEHUIO
Kene3o06eTOHHbIX KOHCTPYKLUN

12.1 O6Gwme NonoxeHus

BoccTaHoBreHue 1 ycuneHue xerne3o6eToHHbIX KOHCTPYKLWA CrefyeT Npov3BoanTL Ha OCHOBE
pesyrnbTaToB KX HAaTYpHOro 06CrenoBaHus, MOBEPOYHOrO pacyeTa, pacyeTa v KOHCTPYMPOBaHS
YCUIMBAEMbIX KOHCTPYKLWIA.

12.2 HatypHble 06cnenoBaHnsa KOHCTPYKLMA

MyTem HaTypHbIX 06CrefoBaHuin B 3aBUCUMOCTY OT KOHKPETHOW 3afa4u JOMKHbI GbiTb YCTAHOBIEHDI:
COCTOSIHUE KOHCTPYKLIUN, reOMeTpUYECckme pasMepbl KOHCTPYKLWIA, apMUPOBaHNE KOHCTPYKLIUIA,
NpOYHOCTL GETOHA, BUA M KITAacc apMaTtypbl U e COCTOsIHME, MPOrUBbl KOHCTPYKLIMIA, LLMPUHA PacKpPbITHS
TPELWH, UX ANMHa U PacronoXeHVe, pa3mMepbl U XxapakTep AedeKTOB 1 NOBPEXIEHUI, Harpy3Ku,
cTaTuyeckasi CXxema KOHCTPYKLIMIA.

12.3 NoBepoyHble pacyeTbl KOHCTPYKLUN
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12.3.1 MNoBepoyHble pacyeTbl CYLLECTBYIOLLMX KOHCTPYKLWIA criedyeT NPOU3BOAUTL NpY U3MEHEHNN
OENCTBYIOLLMX HA HUX Harpy3oK, YCrOBUIA 3KCMnyaTauum u 06 beMHO-NINAHMPOBOYHBIX PELLEHWI, a TaKxe
npy o6HapyXeHUM cepbe3HbiX AeEKTOB 1 MOBPEXOEHWUIA B KOHCTPYKLIMSIX.

Ha ocHoBe NOBEPOYHbIX PAaCcHETOB YCTaHABMMBAOT NPUrOLHOCTL KOHCTPYKLMIA K 9KCNIyaTaLum,
HeoBGXOAUMOCTb UX YCUIEHNS], HEOBXOAUMOCTb SKCNIyaTaL OHHOW Harpy3ku UK MOTHYo
HENpUrofHOCTb KOHCTPYKLIWIA.

12.3.2 MoBepouHble pacyeTbl HEOGXOAMMO NPOU3BOAUTL HA OCHOBE MPOEKTHBLIX MaTepUarioB, AaHHbIX
MO U3rOTOBIIEHMIO N BO3BEAEHUIO KOHCTPYKLWIA, @ Take pe3ynbTaToB HaTypHbIX 06crnefoBaHuMi.

PacyeTHble cxembl NpY NPOBEAEHUN NOBEPOYHBIX PACHETOB CrieAyeT NPUHUMATL C y4ETOM
YCTaHOBMEHHbIX (haKTU4ECKMX FEOMETPUHECKUX Pa3MepoB, (iakTUHECKOTO COeAMHEHMS U
B3aVMOAEVCTBUS KOHCTPYKLIUI U 31IEMEHTOB KOHCTPYKLUI, BbISIBIIEHHBIX OTKIIOHEHWUI NPY MOHTAXE.

12.3.3 MoBepouHble pacyeTbl criegyeT NpousBoAWTb MO HECYLLE CocoGHOCTH, AedopMaLMsivm 1
TPELLMHOCTOMKOCTW. [lonyckaeTcs He Npou3BOANTL NMOBEPOYHBIE PacyeTbl N0 IKCMyaTaLMIOHHON
NPUroAHOCTU, ECIM NEPEMELLEHNS U LUMPWUHA PAcKPbITUS TPELLWH B CYLLECTBYIOLLMX KOHCTPYKLMAX NPy
MaKCMMarbHbIX (PakTUHECKUX Harpy3kax He NPEBOCXOAAT AOMYCTUMBIX 3HAYEHUI, @ YCUINUS B CEYEHUSIX
3rIeMEHTOB OT BO3MOXHbIX HArpy3oK He NPeBbILAT 3HAYEHWIN YCUIA OT (PaKTUYECKN OENCTBYHOLLMX
Harpysok.

12.3.4 PacyeTHble 3Ha4YeHUst xapakTepucTuk 6eToHa npuHUMatoT no Tabnuue 6.8 B 3aBMcCMOCTH OT
knacca 6eToHa, ykazaHHOro B MPOeKTe, Uk YCIOBHOTO kracca 6eToHa, onpeaensieMoro ¢ NoOMOLLbO
nepeBoAHbIX KOAMLMEHTOB, 0D6ecneunBaloLLX SKBUBANEHTHYIO MPOYHOCTbL NO baKTUYECKON CpeaHe
NPOYHOCTU BETOHA, NMOSYYEHHOM MO UCMbITaHUSIM 6eToHa MeTogaMm Hepa3pyLLAOLLEro KOHTPOSIA UMk Mo
MCMbITAHUSIM OTOBPaHHbBIX U3 KOHCTPYKLUM 06pa3LioB.

12.3.5 PacyeTHble 3Ha4YeHUst xapakTepuCTUK apMaTypbl MPUMHUMAalOT Mo Tabnuue 6.8 B 3aBUCMMOCTM
OT Knacca apmaTypebl, ykasaHHOro B NMpoeKTe, Unk YCIIOBHOMO Knacca apmartypbl, onpeaensemoro ¢
NOMOLLIO NePeBOAHBIX KOIMLIMEHTOB, 0BecnevnBaloLLX SKBUBANEHTHYIO MPOYHOCTb MO
PaKTUYECKUM 3HAYEHWSIM CPEAHEN NMPOYHOCTY apMaTypbl, MOMYYEHHOW MO AaHHLIM UCMbITaHUIA
obpa3sLoB apMaTypbl, 0TOGPaHHbIX U3 06CreayemMbIX KOHCTPYKLIMIA.

Mpu OTCYTCTBUM NPOEKTHBIX AaHHBLIX M HEBO3MOXHOCTU OTEOpa 06pa3LoB AOMNYyCKaeTCs Knace
apMaTypbl ycTaHaBnMBaThb Mo BuAY Npoduns apmaTypbl, @ pacyeTHbIE CONPOTUBIIEHUS MPUHUMATBL Ha
20% HWKe COOTBETCTBYIOLLMX 3HAYEHWIA [EeNCTBYIOLLMX HOPMATUBHbIX [JOKYMEHTOB, OTBEYaOLLYX
[aHHOMy Knaccy.

12.3.6 INMpu npoBefeHnM NOBEPOYHbLIX PACYETOB AOIDKHbI ObITh YUTEHbI AeeKTbl U NOBPeXaeHUs
KOHCTPYKLIUW, BbISIBNIEHHbIE B NMPOLIECCE HAaTYPHbIX 06CNeA0BaHNI: CHDKEHNE NPOYHOCTU, MECTHbIE
noBpexaeHnst Unn paspyLueHns 6eToHa; 0bpbIB apmMaTypbl, KOPPO3WSt apMaTypbl, HapyLLEHNe aHKEePOBKM
1 cuenneHns apmaTtypbl ¢ 6ETOHOM; onacHoe 06pa3oBaHNe ¥ PacKpbITUE TPELLWH; KOHCTPYKTUBHbIE
OTKIIOHEHWS OT NPOEKTa B OTAEMbHbBIX 3MIEMEHTaxX KOHCTPYKLIAM U NX COEAUHEHMSIX.

12.3.7 KOHCTpyKLUM, He yOOBNeTBOpsitoLLME TPeBGOBaHUAM NOBEPOYHbIX PACYETOB MO HECYLLEH
CMOCOBHOCTM M IKCNIyaTaLMOHHON NPUIOAHOCTY, NMOANEXaT YCUMEHNIO B0 ANS HUX JoMmkHa ObITh
CHWXeHa aKcnryaTaLMoHHas Harpyska.

[nsi KOHCTPYKLUIA, HE YO0BNETBOPSIIOLLMX TPEGOBaHMAM NOBEPOYHBIX PACYETOB MO IKCMIyaTaLYOHHOM
NPUrogHOCTW, [OMNYCKAETCs He NpeaycMaTpyBaTh YCUNEHUs NGO CHIDKEHWSI Harpy3Kku, ecriv
haKTH4eckue Nporvbbl NPeBbILLAOT AOMYCTUMBIE 3HAUYEHMS, HO HE NPENSATCTBYIOT HOPMarbHOM
3KCNIyaTaLmu, a Takke ecnm pakTUYecKoe packpbiTUe TPELLMH NPEeBbLILLAET AONYCTUMbIE 3HAYEHNS!, HO
He CO3aeT ONacHOCTM pa3pyLUEHNS.

12.4 YcuneHue xene3o06eTOHHbIX KOHCTPYKLUN

12.4.1 YcuneHve xene3obeToHHbIX KOHCTPYKLIMIA OCYLUECTBIISIOT C MOMOLLBHO CTarnbHbIX 35IEMEHTOB,
6eToHa 1 xene306eToHa, apMaTypbl U NONMMMEPHBLIX MaTEPUANoB.

12.4.2 Tpu ycuneHnm xene3obeToHHbIX KOHCTPYKLIMIA CreayeT y4uTbiBaTb HECYLLYIO CMOCOBHOCTL Kak
3MEeMEeHTOB YCUMEHMs, Tak 1 YCUIMBaeMON KOHCTPYKLMW. [1nst 3Toro AorpkHo 6b1Tb obecneyeHo
BKITHOYEHVE B paboTy 3M1eMEHTOB YCUIEHUS U COBMECTHas Mx paboTa ¢ yCUnmBaemomn KOHCTPYKLIMEN.
[Ins CMNbHO NOBPEXOEHHbLIX KOHCTPYKLMIA (Npy paspyLueHun 50% v 6onee cevenuns 6eToHa nnm 50% n
6onee nnowaan ceveHus paboyeii apmaTypbl) 3MEMEHTbI YCUINEeHUs crniegyeT pacCynTbiBaTb Ha NOSHYO
[eNCTBYIOLLYIO Harpy3Ky, Mpy 3TOM HecyLLast CMOCOBHOCTb YCUIMBAEMON KOHCTPYKLIMM B pacyeTe He
YYUTbIBAETCS.

Mpw 3agernke TpeLLWH C LUMPWHOW packpblTUs Gonee gonycTUMON U Apyrix AedekToB 6eToHa crieayet

ob6ecneynTb paBHOMNPOYHOCTb Y4aCTKOB KOHCTPYKLIMIA, MOABEPTHYBLLMXCS BOCCTAHOBIIEHWIO, C OCHOBHBLIM
6eToHoM.

12.4.3 Pac4yeTHble 3Ha4YEeHNs1 XapakTePUCTUK MaTepuarnoB YCUNEHUs NPUHUMAIOT Mo AeACTBYHOLLMM



HOPMAaTMBHbIM OOKYMEHTaM.

PacuyeTHble 3HaueHUs1 XapaKTePUCTUK MaTepuarioB yCUrIMBAEMO KOHCTPYKLIMM MPUHUMALOT UCXOAs U3
NPOEKTHBIX JaHHbIX C Y4ETOM pe3yrnsTaToB 06CrefoBaHys COrMacHo NpaBunam, MPUHSATLIM NPy
MOBEPOYHBIX pacyeTax.

12.4.4 PacyeT ycunvBaemoii xerne3o6eToHHOW KOHCTPYKL MK CrieAyeT NpoM3BOAUTL MO 06LLYM
npaBunam pacyeTa xene3o6eTOHHbIX KOHCTPYKLUIA C y4ETOM HanpsikeHHO-AehopMMPOBAHHOMO
COCTOSIHWS KOHCTPYKLMK, MOyYEHHOTO €10 A0 YCUTEHMSI.

13 PacueT xene306eToOHHbIX KOHCTPYKLMUA Ha BbIHOCITUBOCT
b

13.1 PacyeT »xene306eTOHHbIX KOHCTPYKLUIA Ha BbIHOCIIMBOCTL CrieAyeT BbIMOMHSATEL NpY AeACTBUM
MHOTFOKpaTHO NOBTOPSIOLLENCS (perynsipHoi) Harpy3ku. [NpoBepka ConpoTUBIEHWs Npu pacyeTe Ha
BbIHOCIIMBOCTb BbINOMHAETCS OTAEMbHO AN GeToHa 1 apmaTypbl.

PacyeT Ha BbIHOCIMBOCTb BbIMOMHSIIOT MO YNPYrov CTagum ¢ TpelyHamu. PaboTy pacTsiHyToro
GeToHa U CXaTol apMaTypbl HE YYUTBIBAKOT, U UX MPOYHOCTb Ha BEIHOCIMBOCTb HE PACCUMTHIBAETCS.

13.2 PacyeT Ha BbIHOCNMBOCTb HEOHXOAMMO NPOV3BOAUTL U3 YCMOBUIA, MPU KOTOPbIX MakCUMarbHble
HanpseHusi B cxaTom 6eToHe 1 pacTsHYTOM apMaType OT NMOBTOPSIOLLENCS Harpy3ku He NpeBbILatoT
pacyeTHbIX CONPOTMBIIEHUIN GETOHA 1 apMaTypbl Ha CXaTue U PacTsKEHWE MO BbIHOCIMBOCTYU
COOTBETCTBEHHO.

13.3 PacyeTHble COnpOTMBIIEHNsI GETOHA M apMaTypbl MO BbIHOCIMBOCTYW B 06LLUEM Cryyae
ONpeAensoTCsA C y4eTOM aCUMMETPUM LIMKIIOB Harpy»eHui, knaccos 6eToHa 1 apmaTypbl (MO NPOYHOCTW

—a.pf
Ha CXXaTune n pacTsxeHne COOTBeTCTBeHHO) ANA Ynucna uuKnos, paBHoOro N=210 , C UCnonb3oBaHnem
HVcnagatoLen KpI/IBOJ'II/IHeI;IHOI;I 3aBUCUMOCTH, I'IOJ'Iy‘-IeHHOI;I Ha OCHOBaHWUN OMbITHbIX AaHHbIX.

IMpu onpeseneHVy pac4eTHbIX CONPOTUBIIEHUI 6ETOHA MO BLIHOCIMBOCTY CrEQYET YUUTbIBATL BUL
6eToHa (TSPKeMbIV UNK Nerkuin), a Takxke cocTosiHne 6eToHa no BraxHocTu. Mpy onpegeneHnn pacyeTHbIX
CONPOTUBIIEHUI apMaTypbl MO BIHOCIMBOCTU CIIEAYET YUUTbIBATL HANMYME CBAPHbLIX COEAVHEHWIA.

ACMMMETPUS LIVKITOB Harpy>XXeHUin XxapakTepuayeTcsi OTHOLLEHMEM MUHUMATbHBIX Y MaKCUMarbHbIX
HanpsbxeHUi B GETOHe 1 apMaType B Npefenax Lykna U3MeHeHWs Harpy3ku.

MpunoxeHue A (cnpaBo4Hoe). OCHOBHble OYKBEHHbIe
ob603HayeHunsA

MpunoxeHue A
(cnpaBoyHoe)

Ycunusi om 8HeWHUX Ha2py30K u 8o3delicmeauli 8 NMornepe4HoOM cedeHuu arnemeHma

M - M3rnbatoLLyii MOMEHT;

M M3rnbaroLLyii MOMEHT C y4€TOM MOMEHTa ycunma npeaBapuTtenibHoro obxatums
OTHOCUTESTbHO LeHTpa TAXeCTU NpuBeeHHOro ce4veHuns;

F. npoaonbHaaA cuna,

nonepeyHaa cuna;

T. KPYTALLMIA MOMEHT.



Xapakmepucmuku Mamepuasios

Ry HOPMaTMBHOE CONPOTYBIIeHNe 6EeTOHa OCEBOMY CHaTUIO;

Ry Ryio pacyeTHble CONpOTUBIeHMs BETOHa OCEBOMY CXAaTMIO 4NA NpeaenbHbIX
’ . COCTOSIHUIA COOTBETCTBEHHO NEPBOA M BTOPOA rpynr;

Rbi n HOpMaTMBHOE CONpPOTUBNEHWE BETOHa OCEBOMY PaCTSKEHUIO;

Ry Ry sor pacyeTHble CONpOTUBNEHNst GETOHA OCEBOMY PACTSIKEHMIO OIS NPeaesbHbIX
’ COCTOSIHUI COOTBETCTBEHHO NEPBOIA M BTOPOM rpynr;

Ryjoc _ pac4eTHOe COMnpoTHBIIEHNE GETOHA CMATHIO;

Ry nepeaaToyHas IPOYHOCTb GETOHa;

Ryond _ pac4eTHOe COMPOTUBIIEHNE CLIEMINEHUS apMaTypbl C 6eToHOM;

Ry R _ pacyeTHble COMPOTUBIIEHNSI apMaTypbl PACTSHKEHUIO AN npeaerbHbIX

5
’ COCTOSIHUIA COOTBETCTBEHHO MEPBOW 1 BTOPOW rpynm;

Raw _ pacyeTHOe COMPOTUBIEHME NONEPeYHON apMaTypbl PACTSHKEHNIO;
L pacyeTHOe COMPOTUBIEHNE apMaTypbl CXaTUIO AN NPeAenbHbIX COCTOAHMMA
nepBow rpynrb;
By HavasbHbI MOLYMb YNPYrocTi 6ETOHa NPU CXaTUM N PaCTSKEHUM;
By red _ npuBeaeHHbI Moaynb AedopMaLnn CxXaToro 6eToHa;
B MoAyIb YNpYrocTvi apmartypbl;
B ed _ NpUBeAEHHbIN MOAYITb AedopMaumm apMaTtypbl, PAaCcMoNOKEHHON B PaCcTSAHYTOM
30He 3rieMeHTa C TpeLyHamm,
Zho Ebts _ npeaernbHble OTHoCUTENbHbIEe AedopMmaumn 6eToHa COOTBETCTBEHHO MpK
’ paBHOMEPHOM OCEBOM CXaTuu 1 OCEBOM PacTsHKEHUM,
5‘SO RS -
- OTHOCUTENbHbIE AethopMaL v apMaTypbl NPK HANPSHKEHUW, PaBHOM % ;
Thsh _ OTHOCUTEbHbIE AedopMaLn ycaakn 6eToHa;
Chor _ KO3(hMLIMEHT nonayvecTu 6eToHa;
o o E, By
OTHOLLEHE COOTBETCTBYIOLIMX MOAYIIeN YrpYrocTh apmaTtypel —* 1 6eToHa

Xapakmepucmuku rosnoxeHusi MpodosibHOU apMamypb! 8 MoNepeyHOM CEYEHUU drieMeHma



0603HayYeHVe NPoAOIbHON apMaTypbl:

a) MPW HanMuMn CXxaTon U PacTSHYTON OT AENCTBUSI BHELLHEN Harpy3ku 30H
CeYeHUs - PacrosioXXeHHOW B PacTSHYTON 30He;

6) NpY NOMHOCTBLIO CXaTOM OT [ENCTBUSI BHELLHEN Harpy3Kn CEYEeHUM -
PacnonoXeHHON Y MeHee CXaTou rPaHn CeYeHus:;

B) npu NONHOCTbIO PaCcTAHYTOM OT [e’iCcTBNSA BHELLHEN Harpy3ku ce4eHun:

AN BHELLEHTPEHHO PacTsIHYTbIX ANIEMEHTOB - PACONOXKeHHOI y Gornee
pacTAHYTOMN rpaHn CeYeHnss;

NS LLeHTPanbHO-PacTAHYTLIX 3NIEMEHTOB - BCEVi B NMOMNEPEeYHOM CEYEHUN
3MEMEHTa;

0603HayeHVie NPOAOILHON apMaTypsbl:

a) NpU HaNM4MM CXXaTon U PacTSIHYTOW OT AENCTBUS BHELLHEW Harpy3kun 30H
CeYeHNs - pacnosioKEHHOW B CXaTOWN 30HE;

6) Npy NOMHOCTBLIO CXATOM OT AENCTBUSA BHELLHEW Harpy3kn ceHeHum -
pacnonoxeHHON y 6onee CXaTow rpaHn ceveHuss;

B) MPY MOMHOCTHIO PACTSIHYTOM OT AEMCTBYSI BHELLHEN Harpy3kn ceveHnn
BHELIEHTPEHHO PacTsHYTbIX 3fIEMEHTOB - PACTIONOXEHHON Y MeHee pacTsHyTOw
rpaHu ceyveHus.

Feomempuqec.‘(ue Xapakmepucmuku

W

il

LLMPUHA NPSIMOYTOSIbHOTO CeYeHVst; LMpuHa pebpa TaBpoBOro 1 ABYTaBPOBOMO
CeYeHu;

LLMPUHA MOSKN TaBPOBOIO U ABYTaBPOBOrO CE4YEHWUIN COOTBETCTBEHHO B
PacTSAHYTOW 1 CXaToWn 30HaX;

BbICOTa NPAMOYronibHOro, TaBpoBOro 1 AByTaBpPOBOro ceyeHun;

BbICOTa MOMKW TAaBPOBOTO 1 [BYTaBPOBOrO CEYEHW COOTBETCTBEHHO B
PacTAHYTON M CXKaToW 30HaX;

paccTosiH1e OT paBHOAEWCTBYIOLLEN YCUIUIA B apMaType COOTBETCTBEHHO Sy
:
By 00 BrivkaiiLueit rpaHn ceyYeHuss;

:
pabouast BbICOTA CEveHVs, paBHasi COOTBETCTBEHHO # ~& p i —a’;

BbICOTa CXaToW 30HbI GETOHA;

X
OTHOCUTENbHasi BbICOTa CXaTol 30HbI GETOHa, paBHasA }gﬂ )

paccTosaHue Mexay XoMyTamm, UsSMepeHHoe Nno AJiMHe anemMeHTa;

3KCLLEHTPUCUTET NPOAONBHOW CUMbI N orHocurenbHo LLeHTpa TSHKeCTn
NPUBEAEHHOIO CeYeHusi, onpeaensemMblii C y4eTom ykasanmn 7.1.7 n 8.1.7;

PacCTOSIHWS OT TOYKN NPUOXEHNS MPOAOIBLHOM CUTbl N po
:
pPaBHOAENCTBYIOLLEN YCUNAN B apMaType COOTBETCTBEHHO Sy s



é‘op _

Fn

@n oo

Mo

I;"sd -

9KCLIEHTPUCUTET YCUIUS NPef,BapuTENbHOMO 06XaThst OTHOCUTESBHO LieHTpa
TSDKECTM NPUBELEHHOMO CEYEHMST;

pacCcTosiHWE OT HEMTPArbHOWM OCU A0 TOYKU NPUIOXEHUS YCUnus
npeaBapuUTEnbHOrO 06XaTusi C Y4eTOM U3rMGaIOLLErO MOMEHTA OT BHELLHEN
Harpy3sku;

N
PacCTOsIHWE OT TOYKMN NPUMOXEHWUS YCUIMUS NPeABapUTENbHOMO obxatua = F ¢
y4€TOM U3rnbatoLLEro MOMeHTa OT BHELLHEN Harpy3ku 10 LieHTpa TSeCTu
PacTAHYTON UM HAMMEHEeE CXaTon apMaTypbl;

NponeT 3feMeHTa;
ANNHA 30HbI aHKEPOBKU;
AN1HA 30HbI NepeaaYvun npeaBapuTenbHOro HanpsXxeHns B apMaType Ha 6eToH;

pacyeTHasa AnnHa aneMeHTa, nogsepraroLleroca OEVCTBUIO CXUMAtOLLIEN
ﬂpO,EI,OﬂbHOVI CUnbl;

paaunyc nHepuunm nonepeyHoro ce4eHna anemMeHTa OTHOCUTESNbHO LeHTpa
TAXECTN ceveHus,

HOMWHarnbHbIN AUaMEeTP CTEPXHEN COOTBETCTBEHHO MPOAOSBHOM U MOMNepeyHom
apmatypbl;

.
nnowaan ceveHns apMaTtypbl COOTBETCTBEHHO i n oy N

nrowaab CEYeHNs XOMYTOB, PaCMONIOXEHHbIX B O4HOV HOPMarbHOW K
NPOAOIBHOM OCY 3IEMEHTA NIOCKOCTM, NepeceKaloLLeii HaKIIOHHOE CeYeHue;

KO3(PPMLIMEHT apMMPOBaHKS, ONpeaensemMblii Kak OTHOLLIEHME NoLaan

CeueHWsi apMaTypbl © K NMOLAAM MONEPEYHOro CeYeHIUs NieMeHTa by 6e3
yyeTa CBECOB CXaTbIX M PACTAHYTbIX NOMOK;

nrnowigab Bcero 6eToHa B NonepevyHoM CeyveHunm;
nrowiaab ceyeHns GeToHa CxaTom 30HbI;
nrowiaab ceyeHns GeToHa pacTsAHYTON 30HbI;
nrowaab NPYBEAEHHOTO CEYEHNS AIEMEHTA;
nnowaab cMATua 6eToHa;

MOMEHT UHepLnn ceveHns Bcero 6eToHa OTHOCUTENBHO LeHTpa TsAXeCTun
ceYeHna aneMeHTa;

MOMEHT UHepL 1 NpuBeLEeHHOINO Ce4eHna aneMeHTa OTHOCUTENbHO ero LeHTpa
TAXECTHU,



W MOMEHT CONnpoTUBIIEHNA CeYeHnda anemMeHTa ana Kpal;IHeFO pacTaHyToro
BOJSIOKHa.

Xapakmepucmuku npedsapumerbHO HanpsixKeHHo20 srieMeHma

)2 N ycunve npeaBapuTeribHOro 06xatus ¢ y4eToM NoTepb NpefBapuTenbHOro
’ HanpspKeHUs B apmaType, COOTBETCTBYHOLLMX paccMaTpuBaeMoii CTagum
paboTbl 3neMeHTa;

Fyy Ay ycurve B HampsiraeMoii apMaTtype ¢ y4eTOM COOTBETCTBEHHO NEPBbIX U BCEX
’ B noTepb NPeaBapUTENbHOO HaNPsSHKEeHUs;

npegBaputTenbHOe HanpshxeHne B Hanpﬂraemoﬁ apmartype C y4eToM noTepb

a
spo
NnpeaBapuUTEnbHOrO HanpshxeHUsl B apMaTtype, COOTBETCTBYHOLLMX
paccmaTtpyBaemon cTaguu paboTbl ANIEMEHTa;
Aoy, noTepy NPeaBapUTENbHOO HaNPSHKEHUS! B apMaType;
Thp CXMMaloLLME HanpsikeHWst B 6eToHe B CTagumn NpeABapuTerbHOrO o6xaTwsi ¢

Y4ETOM MOTEPb NPEABAPUTENBHOTO HaMNpshkeHst B apmartype.

NMpunoxeHune b (cnpaBoyHoe). PacuyeT 3aknagHbIX Aetanen

Mpunoxerve b
(cnpaBoyHoe)

B.1 PacyeT HopMaribHbIX aHKepoB, NPMBAPEHHbIX BTaBP K MIIOCKUM 3fIeMEHTaM CTasbHbIX 3aKagHbIX
neTanei, Ha fencTene U3rMbakoLLMX MOMEHTOB, HOPMasbHbIX U CABUAIOLLMX CU OT CTaTU4eCKomn
Harpy3ku, pacnosioKeHHbIX B OAHOW NOCKOCTU CUMMETPUV 3aKragHoM AeTanu, NPoU3BOANUTCS 13
yCroBusi:

Qﬂ?’!

_’3+M51

Qan,j,ﬂ NanJ,D (B.1)

W .
me ~ @ - Hanbonbluee pacTsarMBatoLLee ycunve B OQHOM psifly aHKepOB, paBHOE:

P (6.2

Q‘“’J - CABWraloLlee ycunve, Nnpuxoasilleecs Ha OAWH paf aHKepoB, paBHOE:

Q03N

Qan'
T (5.3)

.

N
an - Hanbonbllee CXVMaloLLEe ycunme B 0OQHOM psifly aHKepoB, onpeaensiemMoe no dopmyrne

M OON
j“n;n = -
an (6.4)

z kS



PucyHok B.1 - Cxema ycunui, oencTByOLUX Ha 3aKnapgHyro aeTanb

0
\.l:

M —

PucyHok B.1 - Cxema ycunuid, AEACTBYIOLLMX Ha 3aknagHyo AeTarnb

Q“”J’” - cOBUraroLiasl cuna, BoCnpyHMMaemasi aHkepamu, onpeaensietcsi no dopmyrne

Qan,J’,D = Vssh' Aan,j o Ry Ry (B.5)

me Ys,sh . KO3(hULIMEHT, NPUHNMAEMbI paBHbIM 1,65;

N .
@0 _ npepensHas pacTAMBaloLAs CUra, BOCTIPUHAMAEMas OfJHUM PSIAOM aHKEPOB,
onpeaenseTcs no gopmyne

NQHJ,D = Rs ' -’qan,j . (5.6)

B dopmynax (b.1)-(b.6):

M N Q. MOMEHT, HopMaribHasi U CABUraloLLas curibl, AefCTBYIOLLME Ha 3aKnafHyto AeTarnb
COOTBETCTBEHHO; MOMEHT OMNpeenseTcsl OTHOCUTENBHO OCH, PACTONIOKEHHO B MIIOCKOCTU HapyXXHOW
rpaHn NNacTWHbI U NPOXOASILLEN YEPEes LIEHTP TSHKECTU BCEX aHKEPOB;

Eed -
an - yucno PSAOB aHKEePOB BAOSMb HAMPABMEHUs CABUratoLLE CUlbl; eciv He obecneymBaeTcs
paBHOMepHas nepefiada CABUraloLLEN CUMbl £ vasce pAfbl aHKEPOB, TO NpU onpeaeneHum

CABMraloLLEero ycunus Can y4nTbIBaETCA He Boree YeTblpex psaaos;

Z - paccTosiHVe Mexay KpalnHUMK psifamMu aHKepoB;

Aan,br' - CyMMapHas nnowaab nonepeyHoro ce4eHna aHkepos Hanbornee HanNpsXeHHOro paaa;

Mrowanb CeYeHnst aHKEPOB OCTarbHbIX PSAOB AOIPKHA MPUHUMATLCS PaBHOW NIOWAAN CeYeHNs
aHKepoB Havboree HaNPSHKEHHOTO pAaa.

B dopmynax (2) n (4) HopmaneHasi cuna N cunraetcs nonoxutensHoit, ecnm HanpasneHa oT
3aknagHoun getanm (cM. pucyHok B.1), n oTpulatensHoii - ecriv HanpaeneHa K Hel. B criydasix, korga
M, N, =N

% nonyvaeT oTpuuartensHoe 3HadeHve, To B opmyne (b.3) npuHnmaetca = @ .

Mpw pacnonoxeHwy 3aknagHon AeTany Ha BepxHen (npy 6eTOHMPOBaHUM) MOBEPXHOCTMW U3 enus

.

N,
3Ha4veHve ~ ! NpuHUMaeTCH paBHbIM HYIIO.

B.2 B 3aknagHon getany ¢ aHkepamu, NpMBapeHHbIMM BHaxXI1eCTKy nog yrnom ot 15 go 30°,

Q>N

HaKIIOHHbIE aHKepa PacCcYMTLIBAOTCS Ha AeViCTBUE CABUratoLLei cusbl (Mpu ,me & -

oTpblBatoLLasi cuna) no opmyne

0 -03N,

Aan,z'nc = 7

s (6.7)

me A“””"“ - CyMMapHasi nroLafib NONepeYHOro CE4YEHNs HakMoHHbIX aHKEPOB;

Nen _om.81.1.

[Mpn 3aTOM JOMKHBI YCTaHaBMMBaTLCS HOPMarbHble aHKepa, paccuyuTbiBaemble no dopmyne (b.1) n

Npu 3Ha4YEHNAX Qﬂ”, paBHbIx 0,1 caBuratoLero ycunms, onpeaensiemoro no cdopmyne (b.3).

B.3 KoHCTpyKLUMst CBapHbIX 3aknagHbIX AeTanei ¢ NpyBapeHHbIMU K HAM 3NIEMeHTaMu, nepeaatoLLmmMm
HarpysKy Ha 3aknagHble fetanu, JormkHa obecneymBaTb BKIlOYEHME B paboTy aHKEPHbIX CTEPXHEN B
COOTBETCTBUM C MPUHATON PacHETHON CXeMON. BHelLHVe anemMeHTbl 3aKknagHblX AeTanemn u nx CBapHble
coefunHeHust paccuuTbiBatoTcs cornacHo CI 16.13330. Mpu pacyeTe nnacTyH 1 bacoHHOro NpokaTa Ha
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OTPbIBAIOLLYHO CUITY MPUHUMAETCS, YTO OHM LLAPHUPHO COEAMHEHbI C HOPMasbHBIMU aHKEPHBIMM
CTEpPXHAMN.

Kpome Toro, TonuwHa nnacTuHbl £ pacyeTHol 3aknagHol AeTanm, K KoTOpOoi MPUBApUBAKOTCS BTaBp
aHKepa, A0IkHa NMPOBEPSITLCS U3 YCIOBYS:

R
£ 025,
By (5.8)

d -
rme © @ - nuameTp aHKepHOro CTepXHs, TPebyemblii Mo pacyeTy;

R
¢ - pacyeTHOe COMpOTMBIIEHNE CTanu Ha cpes, NpuHUMaemoe cornacHo CI 16.13330.

[lnsl TUNOB CBapHbIX COeAMHEHMI, 06ecneumBatoLLMX GOTbLLYH0 30HY BKIMOYEHMS NacTuHbI B paboTy
MNpu BbIPbIBaHWUM U3 Hee aHKEPHOTO CTEPXHS1 1 COOTBETCTBYHOLLEM 060CHOBaHMM BO3MOXHA
KoppekTMpoBka ycrioBusi (B.8) ¢ Lienbio yMeHbLUEHVS TONLWWHBI MNAacTUHBbI.

TonwwmHa nnacTuHbI AOIDKHA TaKkxke YOOBNETBOPATL TEXHONOMMYECKUM TpeﬁOBaHMﬂM no cBapke.

MpunoxeHune B (cnpaBo4HOe). PacueT KOHCTPYKTUBHbIX
cucrtem

MpunoxeHve B
(cnpaBoyHoe)

B.1 PacueT HecyLLmX KOHCTPYKTUBHBIX CUCTEM [OIDKEH BKIoYaTh:

onpeaeneHve yCUnuii B 3fieMeHTax KOHCTPYKTUBHOM CUCTEMbI (KOSIOHHAX, NUTax NnepekpbiTuii 1
NOKPbITUS, yHAAMEHTHBIX NIMTaX, CTEHaX, AApax) U YCUIWiA, 4ENCTBYIOLMX HA OCHOBaHUS
yHOAMEHTOB;

onpeaeneHve nepemMeLLeHnin KOHCTPYKTUBHOWM CUCTEMbI B LIENIOM U OTAEMbHbBIX €€ 3NIEMEHTOB, a
TakKxe YCKOpeHuin konebaHus NepekpbITUiA BEPXHUX STaXel;

pacyeT Ha YCTONYMBOCTb KOHCTPYKTUBHOWM CUCTEMBI (YCTOWYMBOCTL (POPMbI M NOSOXEHUS);
OLIEHKY HecyLLiel cnocobHOCTM 1 AedopMaLi OCHOBaHWS;

a B OTAEeNbHbIX CryYasix U OLEeHKY COMPOTUBISAEMOCTU KOHCTPYKTUBHOWM CUCTEMbI MPOrPECCUPYIOLLEMY
paspyLLEHUIO.

B.2 PacueT Hecylue KOHCTPYKTUBHON CUCTEMbI, BKIOYAIOLWEN HaA3eMHble 1 MOA3EMHbIe
KOHCTPYKLUM 1 doyHAAMEHT, crieflyeT Npou3BOAMTb A1 CTaaum dKcnnyaTaumu. B cnyvae
CYLLECTBEHHOIO M3MEHEHMWSI paCYETHON CUTYyaL MK B NpoLiecce BO3BEAEHWSI pacyeT HecyLuei
KOHCTPYKTMBHOW CUCTEMbI CreayeT NPOM3BOAUTL AN BCEX NocrefoBaTenbHbIX CTaaui BO3BEAEHNS,
NPUHUMas pacyeTHbIE CXEMbI, OTBEYalOLLME pacCMaTpMBaeMbIM CTaaNAM.

B.3 PacueT HecyLue KOHCTPYKTUBHON cUCTEeMbI B 0DLLEM criyqae crneayeT Npou3BoanTb B
NPOCTPaHCTBEHHON NOCTAHOBKE C Y4ETOM COBMECTHON paboThl HAA3EMHbIX U NOA3EMHBIX KOHCTPYKLIUIA,
dyHOaMEHTa U OCHOBaHWUS NOf, HUAM.

B.4 I'IpM pac4yeTe HeCyLMX KOHCTPYKTUBHbIX CUCTEM, COCTOALLMX N3 CGOprIX 3IeMeHTOB, creayet
y4uTbiBaTb NOAATIIMBOCTb UX coeAnHEeHNN.

B.5 PacueT HecyLLmMX KOHCTPYKTUBHBLIX CUCTEM CrieflyeT NPOoM3BOAUTb C UCTIONb30BaHWEM NMMHEWHBIX 1
HENUHENHbIX AePOPMaLIMOHHBIX (KECTKOCTHBIX) XapaKTEPUCTYK Kene306eTOHHbIX ANIEMEHTOB.

JInHeHble ,ELed(X)pMaLl,VIOHHbIe XapakTepucTukn Kene300eTOHHbIX 3IEMEHTOB onpenenarT Kak Ana
CNJIOWWHOro ynpyroro tena.

HenuHenHble AedopMaLIMOHHbIE XapaKTEPUCTUKM XKene306eTOHHbIX 3NIEMEHTOB NPU U3BECTHOM
apMV1poBaHUM crieflyeT onpeaensTh C y4eTOM BO3MOXHOTO 06pa3oBaHu s TPELLWH B NMONEPEYHbIX
CEYEHUAX, @ TaKKe C Y4eTOM Pa3BUTHS HEYNpYrux aecopmaLuii B 6eToHe 1 apmaTtype, OTBEYaloLyx
KpaTKOBPEMEHHOMY U ANUTENBHOMY AEVCTBUIO HArPy3Ku.

B.6 B pesynbTaTe pacyeTa HECYLLEeN KOHCTPYKTUBHON CUCTEMBbI [OSKHbI ObITh YCTAHOBMEHbI: B
KOOHHAX - 3HAaYeHWsi NPOLONbHBIX 1 MOMEPEYHBIX CUS1, U3rMGAIOLLMX MOMEHTOB; B NITOCKUX MAMTax
NepeKkpbLITUIA, NOKPLITUS U (PYHAAMEHTOB - 3HAYEHUS U3rMBatOLLMX MOMEHTOB, KPYTALLMX MOMEHTOB,
nonepeyHbIX U NPOAONbHbIX CUM; B CTEHaX - 3HAaYeHWs! NPOAObHBIX U CABUTatoLLMX CUM, M3r1batoLLmx
MOMEHTOB, KPYTALLMX MOMEHTOB U MOMEPEYHbIX CUIT.
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OnpepneneHvie yCUnniA B 9NIEMEHTax KOHCTPYKTVUBHOW CUCTEMbI CrieflyeT NPOoV3BOANUTL OT AeNUCTBUS
pPacYeTHbIX MOCTOSIHHBIX, AMUTENbHbLIX U KPAaTKOBPEMEHHbIX Harpy3okK.

B.7 B pesynbTaTe pacyera HeCyLLein KOHCTPYKTUBHOW CUCTEMbI AOMMKHbI ObITh YCTaHOBMEHb!
3HaYeHus BepTMKasbHbIX NepeMeLLeHuii (TPorMboB) NepeKkpbITUA U NMOKPbLITUIA, FOPU3OHTarbHble
nepemeLLEeHNs KOHCTPYKTUBHOW CUCTEMbI, a A1 3AaHUIA NOBbILLEHHOW 3TAXHOCTY - TaKXe YCKOPEHUs!
KonebaHwii NepeKpbITUN BEPXHIX 3Taxkel. BennumHa nepemeLLeHnin n yckopeHust konebaHuii He AorpkHa
npeBbILaThL J4ONYCTUMbIX 3HAYEHWI, YCTaHOBIEHHbIX COOTBETCTBYHOLLMMIU HOPMATUBHBIMU JOKYMEHTaMW.

Fopu3oHTarbHbIE NEpEMELLEHUS KOHCTPYKTUBHOWM CUCTEMbI CrieflyeT onpefensTh OT AeiCTBuS
pacyeTHbIX (Ans NpeaesibHbIX COCTOSHUIA BTOPOW rPyMMbl) MOCTOSIHHBIX, AMUTENbHBIX U
KpaTKOBPEMEHHbIX FOPU3OHTAsTbHbBIX Y BEPTUKamNbHBLIX HArpy3ok.

BepTukanbHble nepemeLLieHnst (Mpornbbl) NepeKpbITUN U NOKPbLITUIA CrieayeT onpeaenaTb OT AenCcTBUS
HOPMaTMBHbIX MOCTOSIHHBIX M ANUTESNbHBIX BEPTUKamNbHbIX Harpy3oK.

XKeCcTKOCTHbIE XapakTepUCTUKN 3NIEMEHTOB KOHCTPYKTUBHOW CMCTEMbI CriealyeT NPUHUMAThL C YHeToM
apMMpOBaHUs, HanNM4Ms TPELLMH 1 Heynpyrx Aedopmanunin B 6eToHe 1 apmaType COrnacHo yKa3aHWsam
8.2.26,8.2.27.

YckopeHust konebaHuin NepekpbITUiA BEPXHUX 3Taxel 34aHus criedyeT onpeaensiTe Npu AeNcTBUM
nyrbCaLMOHHON COCTaBMSAOLLEA BETPOBOI Harpy3ku.

B.8 Mpyu pacyeTe Ha yCTOMYMBOCTb KOHCTPYKTUBHOM CUCTEMBI CrieAyeT NPOU3BOAUTL NMPOBEPKY
YCTOMUMBOCTU (hOPMbI KOHCTPYKTUBHOM CUCTEMBI, @ TAKXKe YCTONYMBOCTM MOTNONKEHWUS] KOHCTPYKTUBHOM
CUCTEMbI Ha OMPOKMAbLIBAHUE W HA CABM.

B.9 PacueT Ha yCTONYMBOCTb KOHCTPYKTMBHOW CUCTEMbI CrieAyeT NpoM3BOAWUTL Ha AeNCTBUe
pacyeTHbIX MOCTOSAHHBIX, ANMTENbHBIX U KPAaTKOBPEMEHHbIX BEPTUKATbHBIX M TOPU3OHTamNbHbBIX Harpy3oK.

Mpu pacueTe ycTOM4MBOCTU POPMbI KOHCTPYKTUBHOWM CUCTEMbI XKECTKOCTHbIE XapakTePUCTUKN
3/1IEMEHTOB KOHCTPYKTUBHOWN CUCTEMbI PEKOMEHAYETCS NPUHUMATL C YH4ETOM apMUPOBaHUs, Hanuuus
TPELLMH 1 Heynpyrux Aechopmauuin B 6eToHe 1 apmatype.

I'IpM pacyeTe yCTOI;I\-WIBOCTI/I MNOSIOXXEHNA KOHCTPYKTUBHbIE CUCTEMbI CrneayeT paccMaTpuBaTh Kak
XecTKoe He,ClerOpMVIpOBaHHOS Terno.

Mpu pacyeTe Ha ONPOKUAbIBaHVE YAEPHIBAIOLYIA MOMEHT OT BEPTUKAIbHOM HAarpy3Ku JOIKeH
NpeBbILLATH ONPOKMUALIBAOLLMIA MOMEHT OT FOPU3OHTamNbLHOM Harpy3ku ¢ koadduLmeHToM 3anaca 1,5.

lMpu pacyeTe Ha CABUT YAepXMBalOLLAs FOPU3OHTarbHAs Cina JOMmkHa NPeBbILLaTh AECTBYIOLLYIO
CABUraioLLyto cuny ¢ koadhdmumeHTom 3anaca 1,2. MNpu 3Tom creayeT yuuTbiBaTh Hanbonee
HebnaronpusTHble 3Ha4eHUst KOIPPULIMEHTOB HAEXHOCTM MO Harpy3ke.

B.10 PacueT Ha yCTOM4YMBOCTb NPOTUB NPOrPECCHPYIOLLEro pa3pyLLeHUs AOMmkeH obecneynBaTb
NPOYHOCTb U YCTOMYMBOCTb KOHCTPYKTUBHOW CUCTEMbI B LLENOM NPU BbIXOLE M3 CTPOSi OAHOMO KaKoro-
G0 3nemMeHTa KOHCTPYKTUBHOM CUCTEMbI (KOJOHHbI, y4acTKa CTeHbl, ydacTka NepekpbIThst) 1
BO3MOXXHOM NocrieytoweM paspyLleHnn brivsnexalmx anemeHToB. Kpome Toro, B 060CHOBaHHbIX
crnyyasix paccmaTpyBaeTCsi pacyeTHasi CUTyauusi C BbIXOAOM U3 CTPOSi YacTW OCHOBaHWSI Mof,
dyHAaMeHTamm (Hanpumep, B crlydae 06pa3oBaHnst KapcTOBbIX MPOBANoB).

B.11 PacyeT Ha yCcTOMYMBOCTb NPOTMB NPOrPECCUPYIOLLEro pa3pyLUeHsi CrieayeT Npov3BoaUTb Npy
0eiCTBUM HOPMaTMBHbIX BEPTUKASbHBIX HArpy30K C HOPMAaTUBHBLIMI 3HAYEHUSMU COMPOTUBIIEHNS GEToHA
1 apMaTtypbl.

B.12 OueHkKy HecyLlel cnocobHoCTM 1 aedopMaLuii OCHOBaHWS criefyeT Npou3BOAMTL COMNacHo
COOTBETCTBYIOLLMM HOPMATMBHBLIM JOKYMEHTaM Npy AeACTBUM YCUITMIA HA OCHOBAaHWE, YCTaHOBIEHHbIX
npu pacyeTe KOHCTPYKTUBHOW CUCTEMbI 34aHUS.

MeToabl pacyeTa

B.13 PacueT KOHCTPYKTUBHbIX CUCTEM NPOU3BOAAT METOAAMU CTPOUTENBbHOM MexaHVKK. Mpu aTom B
obLem cnyyae pekoMeHAyeTCsl UCMONb30BaTh METO KOHEYHbIX 31IEMEHTOB.

B.14 [Insi oueHKn HecyLein CnocoBHOCTM NepekpbITUiA [OMYyCKaeTCsl UCMONb30BaTh pacyeT MeToAoM
npeaernsHOro paBHOBECKSI.

B.15 PacyeT KOHCTPYKTMBHON CUCTEMbBI METOLOM KOHEYHbIX 3IEMEHTOB NPOU3BOANTCS Kak
NPOCTPaHCTBEHHOW CTaTMYeCKN HeonpeaenMon CUCTEMBI.

B.16 MogernvpoBaHue KOHCTPYKTUBHBIX CUCTEM NPOU3BOASAT C NMPUMEHEHEM 060I04YEYHbIX,
CTEpPXHEBBIX W (€CNM 3TO HEOBXOAUMO) 0B BEMHBIX KOHEYHBIX 3NTIEMEHTOB.

B.17 MNpw co3aaHum NpocTpaHCTBEHHOW MOLENN KOHCTPYKTUBHOM CUCTEMbI CrieayeT y4uUTbiBaTb
XapaKkTep COBMECTHOWN paboTbl CTEPXHEBbIX, 060/I04EYHbIX U 06O BEMHBLIX KOHEYHBIX 31IEMEHTOB,
CBS3aHHbIN C Pa3nMYHbIM KONIMYECTBOM CTerneHen cBobOoAbI ANS KaXO0ro U3 yKadaHHbIX 3EMEHTOB.

B.18 [lecbopmaTuBHbIE CBONCTBA OCHOBAHWSA CriedyeT y4uTbiBaTb NyTEM UCMOMb30BaHUs
OB LLENPUHATBLIX pacYeTHbIX MOAEeNe OCHOBaHUSA, NPUMEHEHUS Pa3IIMYHBIX TUMOB KOHEYHbIX 3NIEMEHTOB



WM KPaEeBbIX YCOBWIA C 3a4aHHON NOAATIIMBOCTbIO, MOAENVMPOBAHWS BCErO MacCvBa rpyHTa nog,
3aHMeM 13 0B bEMHBIX KOHEUYHbIX 3MEMEHTOB, NGO KOMMMEKCHO - C UCMONb30BaHNEM BCEX
BblLLENEPEYNCIIEHHbIX METOOOB.

B.19 Ha nepBoii cTagum pacyeta KOHCTPYKTUBHOWM CUCTEMbI A0NyCKaeTcst AeopmMaTMBHOCTb
OCHOBaHWS y4MTbIBaTb C MOMOLLLIO KO3hdMLMeHTa NocTeNM, NPUHUMAEMOTO MO YCPeAHEHHBIM
XapaKkTepucTKam rpyHTOB.

B.20 lNpn ncnonb3oBaHuM CBalHbIX UM CBANHO-NMUTHBIX (YHAAMEHTOB CBau criegyeT Mog4enMpoBaTh
KaK »ene3o6eTOHHbIe KOHCTPYKLUW UM YYUTbIBaTb UX COBMECTHYLO paboTy ¢ rpyHTOM 0606LLEHHO,
paccmaTtpuBas OCHOBaHWE Kak eauHoe C NPUMBEAEHHBIMU KO3dMLMEHTamMM NOCTENK.

B.21 MNpy NoCcTPOEHWUM KOHEYHO-3NIEMEHTHOW pacYeTHON MOAENM pasmMepbl U KOHMrypaLmio
KOHEYHbIX 3M1eMeHTOB crieyeT 3a4aBaThb, UCXOAS U3 BO3ZMOXHOCTEN NPUMEHSIEMbIX KOHKPETHbIX
pacyeTHbIX MpPorpamM, U NPUHUMaTL TakumK, YTobbl Bbina obecneyeHa HeobxoaMMas TOYHOCTb
onpeaeneHys yCUnuiA No AnMHe KOMOHH M MO MIioLaamn NimT NepekpbITyiA, hyHAAaMEHTOB U CTEH.

B.22 XecTkoCTHbIe XapaKkTepUCTHKN KOHEYHbIX 31IEMEHTOB Ha NEpPBOHaYarnbHON CTaaun pacyerta
KOHCTPYKTMBHOW CUCTEMBI, KOTZla apMUPOBaHNE KOHCTPYKLIMI eLle He U3BECTHO, CriedyeT onpeaensTe no
NMHENHBIM AehOPMaLIMOHHBIM XapaKTePUCTUKaM.

B.23 lNocrne onpeaenenvs apmaTypbl B MMTax NEPEKpbITUN U MOKPbITUIA crieqyeT NpousBecTy
[OMNOSNHUTENbHBIA pacyeT NPOrMboB 3TUX KOHCTPYKLIMIA, MPUHMMAsH YTOYHEHHbIE 3HAYEHUS N3MMOHBIX
ECTKOCTHBIX XapakTEPUCTUK NAUT C y4ETOM apMUPOBaHKS B 1BYX HANPaBIIEHUSIX.

B.24 PekomeHayeTCs BbINOMHUTL TaKXe [ONOSNHUTESbHbIN pacyeT KOHCTPYKTUBHON CUCTEMbI Anst
6onee TOYHOW OLEeHKM U3rMbaroLLyIX MOMEHTOB B 3/1IEMEHTAX NEPEKPbLITUN, MOKPBITUNA U (hyHA,aMEHTHbIX
nnuTax, a Takke NPOAOSbHbLIX CUI B CTEHAX M KOJIOHHAX C Y4ETOM HENMMHEWHbIX XECTKOCTHBIX
XapaKTepUCTUK KOHEYHbIX 3NIEMEHTOB.

B.25 PacyeT KOHCTPYKTUBHBIX CUCTEM METOAO0M KOHEYHbIX 3EMEHTOB criedyeT NPOn3BOAUTb C
Mcnonb3oBaHNEM creuuanbHbIX CepTUdMLMPOBaHHbIX B POCCHM KOMNbIOTEPHBIX Nporpamm.

B.26 PacueT HecyLLei cnocobHOCTU NepekpbITUIA METOAOM NPeaeribHOro paBHOBECHS criedyeT
Npou3BOAUTb, MPUHUMAs B KAYECTBE KPUTEPUSI PABEHCTBO PABGOT BHELLHUX HArpy30K U BHYTPEHHUX CUN
Ha nepemelLLEeHUsIX B NpeenbHOM PaBHOBECHM NIUTbI NEPEKPbLITUS C HauBoree onacHo CXeMoit
M3rioMa, XapakTepu3yHoLLEN ee paspyLLEHUE.

B.27 PacuyeT KOHCTPYKTUBHbIX CUCTEM YHVKAIbHbIX 34aHWUIA U1 COOPYXEHUN, a Takke 06bexkToB |
ypoBHs1 0TBETCTBEHHOCTU Mo [OCT P 54257 pekoMeHAYeTCs BbINOMHATbL Npy Hay4YHO-TEXHUYECKOM
COMPOBOXO,EHUN OpraHn3aLui.

MpunoxeHue I' (cnpaBoyvHoe). lnarpammebl
aecdopmMmunpoBaHnsa 6eToHa

Mpunoxenwve I
(cnpaBoyHOEe)

I".1 AHanuTUYeckasi 3aBUCMMOCTb KPUBOMMHENHBIX AvarpaMm AecdopMnpoBaHus 6eToHa
npyHMMaeTcs B BUAe:

Em = O By
(r.1)

ds,, =domf(;§,‘mv£’n)’

E O &
me "M, “m_SM . cOOTBETCTBEHHO OTHOCUTENbHbIE 4edopMaLI, HANPSXKEHNS, HaYarnbHble MOZYIN

ynpyroctu (d - 3Hak audbepeHumana);
¥ _ pupekc Matepuana (ans 6etona # =& 8L: nng apmatypel # =5 );

¥m - KoaPMLINEHT M3MEHEHNS CEKYLLErO MOAYIIS, ONPEAensieMbli no hopMyrie

m T Em t ¥ _E::rﬂ)\.ll_ﬁ"]lj'.?l _C‘)QT}Q , (r2)
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¥ Ty =&
34echb © M - 3HaYeHWe koadbdmumeHTa B BepLUMHE AvarpaMmbl (Mpy — ™ my;

I -
U - HauanbHbIit KO3PMMUMEHT MBMEHEHNS CEKYLLIEro MOAYSA (B HaYarne AuarpaMMbl UK B HaJarne ee
KPVBOMNWHENHOTO OTpe3ka);

®1, ™2 - koachPULIMEHTBI, XapaKTEPU3YIoLLME NONHOTY AvarpaMmbl Matepuana, 2 ~ 1-oy,

7 - ypoBeHb NPUPALLIEHIS HAMPSHKEHUIA, KOTOPbIV ONPEAENAETCS Kak OTHOLLEHE
N =(om - om,ei)"f(am - Omei) , (r.3)

(0 _Um,ei) 2z 0:
a
Ml HanpsbkeHUs, OTBEYaIOLLME Npeaeny YNpyrocTu MaTepuana;

k
¥ -
mo- KOSdIXZbVILI,I/IeHT NU3MEHEHUA KacaTesibHOro Moaynsa, CBsA3aHHbIN C KOSCb(*)VILWIeHTOM N3MEHEHNA
CeKyLlero Mmoayss COOTHOLWeHeM

. Ty — ¥ by + 209m)

1
i =
¥m Fm 21*,2”(0,” _C’m,ea‘)‘\ﬁ_wln _anz (r4)

B dopmynax (I.2) u ([".4) 3Hak nnoc NpyHUMAtOT ANs AvarpaMMbl AedopMMpoBaHvst apMaTypbl 1 Ans
BOCXO[siLLIEV BETBM AMnarpamMmmbl AechopMUMpoBaHus 6ETOHA, @ 3HaK MUHYC - NSt HUICXOASALLEH BETBU
avarpamMmel aecdopMupoBaHns 6eToHa. HucxoasiLuyto BETBb AvarpammMbl paspeLlaeTcst UCMonb30BaTh A0

YPOBHS HaNpPsHKeHUiA 2 0,85 (C y4eToM JONONHUTENbHBIX yKasaHwii I7.2).

I".2 MNpy 04HOOCHOM M OQHOPOAHOM CXaTum GeTOHa UCXoAHas Avarpamma AedopmmpoBaHust beToHa
(pucyHok I.1) onuceiBaeTcs 3aBucumocTtamu (I1.1)-(".4), B KOTOpbIX criegyeT NpUHMMATh:

ans obevx BeTBen anarpaMmmbl
Ty = Roser. O =0. 55 =0, (5 8) . n = 0,15, r5)

ANA BOCXOAsILLe BETBU
I"U=l_0)1=2_2,5§b (F6)

019 HUCXoAsILLe BETBU

g = 2,059, . w; =195, - 0,138 7

PucyHok I'.1 - KpuBonuHeiHble gnarpammbl AeopMupoBaHusa 6eToHa

aj o,
&-’lf = Rb.srr =
. b
S(Igﬁ' = 15.-,":,) \
4 & £y Ep €
¢' ("Sea = EbV:)
(o4
-A 6‘.-, b
- Ao.b \.\
‘\
&b = _R.b.m—

PucyHok I".1 - KpuBonuHeiHble avarpaMmmbl fedopMupoBaHus 6eToHa



AGLyCcca BepLUMHBI AMarpamMMbl OCEBOTO CxaTwsi GETOHa onpeaernsieTcs no opmyre

_£A1+0,T"5}\BI60+0,2}\IB
B, 012+8760+02/8 i (r.8)

£y =

me & - knacc 6eToHa No NPOYHOCTM Ha CXaTue;
M 6e3pasmepHbIn KO3 MEHT, 3aBUCALLMIA OT Buaa 6GE€TOHa M MPUHMMAEMbI PaBHbIM:
O TSHKENOro U MernkosepHUcToro 6eToHa b= 1;
Onsa nerkoro 6€ToHa cpefiHein NNoTHOCTU o (Kr/M3 ) h=D/2400 ;

Ansa svenctoro 6eToHa A=025+03558 .

Mp1 0AHOOCHOM M OHOPOLHOM pacTskeHUM GeToHa McxoaHas AvarpaMmMa AedopMMpoBaHus GeToHa
onucbiBaeTcs 3aBucumocTsamu (I.1)-(I.3), B KOTOpbIX crieayeT npuHUMaTh:

Ty = Rbi,ser Yotg . Thiel = 0.0 =0p!8y

; (ro)
Toe = (0,64 0,15Ryp | Rgy ) Fiogg

30ech Yot KO3(PPULIMEHT, NPUHUMAEMbIN NPU LLEEHTPArbHOM PacTSXeHUU PaBHLIM eAnHULE,

A1 n3rnbaemblx 3EMEHTOB

g = G +0007) 0,92, = 2-3fnik, ‘ (r10)

h o=
3gecb ¥ 30cMm- HEeKOTOpasd 3TalfloHHaA BbICOTa ceYvyeHud,

h - BbICOTa CeYeHnsd B CM,
Kim = 2 5 MMa.

MapameTpsl *0, ®1, ©2 pryncnsior no dopmynam (.6), (7.7) ¢ 3ameHon ¢ a *¥ .

MpunoxeHune [ (cnpaBo4yHoOe). PacyeT KONMOHH KPYrnoro u
KONbLIeBOro ce4yeHum

Mpunoxenwve O
(cnpaBoyHoe)

.1 PacyeT NpoYHOCTU KOSbLIEBbIX CEYEHUI KOMOHH (pUCYHOK [1.1) Npy COOTHOLLEHUN BHYTPEHHErO U

> .
HapyxHoro paanycos 1 fry 2 0,5 v apmaType, paBHOMEPHO pacnpeaeneHHoN Mo OKPYKHOCTH (Mpu
MWHUMYM CEMU NPOAOTIbHBLIX CTEPXKHSIX), MPOU3BOASATCS B 3aBUCMMOCTY OT OTHOCUTESNBHON Nrowaamn
CXaTow 30Hbl 6eToHa

N+ Rs As,ioi

Eon =
“ RbA + (Rsc +1’?Rs)ﬂs,!oi . (.D.1)

a) npu 0,15< Eon < 0,6 - n3 ycnosus

sin wE,;
M < (RyAry, + Rsc‘qs,rorrs) Tar + R As,!oirs (=178, 00,2+ 1,38 ) L(02)



£

6) npu =¥ < 0,15 - u3 ycrosusi

sin 'xécz'r

M SRy Ay + R A et + 02958, 4, 107

; (8.3)

N+075R, A

s fof

el T o i o a2
me Rbﬁ + Rsc s fof

z6(:1':‘ 2

B) npun 0,6 - 13 ycrnoswsi

sin wE
ML (RBydrn, + Rsc:fﬂs,iof"‘s)7@‘2

e

i

‘EC!} 2 REJ A+ Rsc As,iof .

B dopmyrnax (A.1)-(A.5):

A o o
=58 _ nnowiaab ceyeHns BCeii NPoaonbHOI apMaTyphl;

ntn
2

Fm

" - papuyc oKpyXHOCTY, MPOXOASILLEN YEPE3 LIEHTPbI TSKECTI CTEPXHEN NPOAOMLHON apMaTyphi;

PMCyHOK 0.1 - Cxema, npMHUMaemas Nnpu pacyeTe KosnbLEeBOro ce4eHus CXKaTtoro afieMeHT
a

Cxcamas 3oHa

PucyHok [1.1 - Cxema, npuHMMaemasi npy pacyeTe KonbLEBOrO CEYEHNS CXaToro afieMeHTa

MomeHT M onpeaenaeTca ¢ ydeToM BNnUAHUA nporM6a anemMeHTa.

[1.2 PacyeT NpoYHOCTU KPYrIbIX CEYEHUI KOMOHH (pucyHok [1.2) ¢ apmaTypoii, paBHOMEpPHO
pacnpeneneHHoN Mo OKPYXHOCTH (MPU YUCHe MUHUMYM CEMM NPOAOIbHLIX CTEPXHEN), NPy Krnacce
apmatypsbl He Bbiwe A400 npoBepsieTcsa U3 yCrnoBus

.3 .
<28, % R A, [% N @]rs

me mon’s Com. n.1;

E iy

- OTHOCUTENbHasA NNoLWaab CXaTow 30Hbl 6eToHa, onpepnendemMas crneaylowmm 06pa30M:

npu BbINOSMIHEHUU YCIOBUA



N < 0TTRy A+ 06458, 4, 4 @7
U3 peLLeHNs ypaBHEHUs!
o+ Ry AT 2 Ey

) 515 fof (ﬂ8)

NpY HEBLINONMHEHUW YcroBust ([.7) - U3 peLLeHsi ypaBHEHUS!

sin 2wE .
2w
Ry A+ 2558, 4; 504

N+ Rsﬂs,ioi + Rb‘q

scz’r =
; (0.9)

P _ koadhpMLIMEHT, YUMTBIBAIOLLMI paBoTy pacTsIHYTOM apMaTypbl U MPUHUMAEMbIii PaBHBIM: MK
BbInonHeHun ycnosusi (0.7) = 1601~ 1550 JE , Ho He 6onee 1,0; Npy HeBbINONHEHWUW ycroBws (0.7)
?=0:

A . .
=% _ nnowaab ceyeHns BCeli NPoaonbHOI apMaTyphl;

s . pafmnyc OKPY>KHOCTM, NPOXOASALLEN Yepes LIeHTPbl TSXECTN CTepXHEN NPOAOoNbHON apMaTypbl.

PucyHok [1.2 - Cxema, NpUHMMaemasi Npu pacyeTte Kpyriioro ce4eHusi BHELLEHTPEHHO
CXaToro aneMeHTa

Cocamas 30Ha

As.m‘r ‘

PucyHok [1.2 - Cxema, NpuHMMaemasi py pacyeTe Kpyrioro CeYeHUsi BHELLEHTPEHHO CXXaToro anieMeHTa

MomeHT ¥ onpepenseTcs ¢ yueToM BNMAHWS Nporvba aneMeHTa.

MpunoxeHune E (cnpaBo4vHoe). PacyeT 6€TOHHbIX LUMNOHOK

Mpunoxenne E
(cnpaBoyHoe)

E.1 Pasamepbl GETOHHbIX LLMOHOK, NEPefatoLLyX CABUratloLLMe YCUnns Mexay COOPHbLIM 3/IEMEHTOM 1
LOMOSMHUTESNBHO YrIOXKEHHBIM 6ETOHOM MM PACTBOPOM, PEKOMEHAYETCS ONpeaensaTh No popmyram:

i 2 2
Bl (E1)




e

B or—=—
2Ryl : (E.2)

e Q - caBurarollasa cuna, nepegaroliasaca Yepes LUNOHKK,
by By I .
, y - rny6V|Ha, BbIiCOTa 1 ANNHA LLUMNOHKWN;

el
F _uyucro LUNOHOK, BBOAMMOE B pac4eT 1 NpuHUMaemoe He 6onee Tpex.

PucyHok E.1 - Cxema Ans pacyeTa WNOHOK, NepeAaolMx cABUratoLLmue yCunms ot
Cc6OpHOro afneMeHTa MOHOJIUTHOMY GETOHY

Q
. 4 b
de
I a
- - . a a
<
+ a W i a
S
S
—H i .
-

1 - cOOpHbIi ANIEMEHT; 2 - MOHOMNMUTHBI 6ETOH

PucyHok E.1 - Cxema Ans pacyeTa LUMNOHOK, NepeaatoLLmx CABUratoLLme yeunmsa ot cbopHoro anemeHTa
MOHOJSIMTHOMY BETOHY

I'IpM HanmM4YMn CXVIMatoLLIEN CUTbI N BbICOTY LLMOHOK AonycKaeTca onpeaenaTtb no qnopmyne

_Q-07N

2
2Rbf£k"gk , (E3)

M NPYHMMaTb YMEHbLLEHHOW MO CpaBHEHUIO C BBICOTOW, onpeaensieMon no dopmyrne (E.2), He 6onee Yem
B /1Ba pa3a.

I'IpM coeguHeHUn LNOoOHKaMKn 3ieMeHTOB HacTula ArvHa LWNOHKK, BBOAMMasA B pacyeT, 40JDKHa

CoCTaBnsiTh He Goree NoMoBUHLI MPoNeTa 3fIeMeHTa, Npy 3TOM BennymHa ¢ NpUHMMaETCs paBHOM
CyMMe CABUratoLLyX yCUnnn No BCEN ANVHE aneMeHTa.

Mo ycrnosusam (E.1) - (E.3) crneayet npoBepsiTh LLMOHKM COOPHOMO 3fieMeHTa U1 LUNOHKK U3

LOMOMHUTESNBHO YIOXEHHOTo 6ETOHA, MPUHUMAs PacYeTHbIE COMPOTUBEHUSI GETOHA LLMOHOK By B
Kak nsi 6eTOHHbIX KOHCTPYKLMIA. [py pacyeTe Ha BbiAeprMBaHvie pacTsiHYTON BETBU [ByXBETBEBO
KOJOHHbI U3 CTakaHa (hyHOAaMeHTa [ONyCKaeTCsi yUUTbIBaTb paGoTy NsATH LUNOHOK (pucyHok E.1).

MpunoxeHune X (cnpaBo4Hoe). PacyeT KOPOTKUX KOHCOMNEN

MpunoxeHune X
(cnpaBoyHoe)

o £ o o

2K.1 PacyeT KOpOTKMX KOHCOew KOMOHH Npu Iy £0.9% (pucyHok 2K.1) Ha feicTBMe nonepeyHon

cunbl Ans o6ecneyeHns NPOYHOCTH NO HAKMOHHOW CXaTol Nonoce Mexay rpy3oM v onopoin crieqyet
NpoV3BOANTbL U3 YCIIOBUS

Q < 0,8Rybly sin? B(1+ Sop., )

(K1)

3,5Ry b iy 2,58y bl

B KOTOPOM npaBasd 4aCcTb NPUHMMaETCA He Gornee N He MeHee



B ycrnosum (XK.1):

j‘wp - ANWHa Nrowankn onnpaHnua Harpy3ku BOOSb BblfieTa KOHCONU;

2
. k
sin 2 @ = 0
B . . hy +If
- Yron HaksmoHa pac4YeTHOW CXXaToW NOoSoChl K rOpU30oHTanu )
oy = As
L

Ho- KO(—)de)MLl,I/IeHT apMMpoBaHMA XOMyTaMU, pacnosioXeHHbIMU MO BbICOTE KOHCOMU;

5.
34ecb “¥ - pacCTosiHME Mexay XoMyTamu, M3MepeHHoe No HopManu K HUM.

lMpun pacyeTe yYnTbIBAOT XOMYTbI FOPU3OHTamNbHbIE U HAKIOHHbIE MOZ YIToM He Gonee 45 ° k
ropu3oHTanm.

Haﬂpﬂ)KeHVle CXaTua B MeCTax nepeaadun Harpy3km Ha KOHCOJ1b He JOJPKHO NpeBbIlWwaTh pac4yeTHoe

R
CONpOTUBrEHNe BEToHa CMATMI0 24006 |

[ns KOPOTKUX KOHCOMEW, BXOOSALLMX B XXECTKUIN y3en paMHON KOHCTPYKLUM C 3aMOHOMUYMBaHEM
!
CTbIKa, 3HayeHne ¥ B ycrnosumn (XK.1) NPUHMMAKOT paBHbIM BbINETY KOHCOMM "fl, ecnv npu aTom

> o T 2 .
BbINOMHSATCS YCIoBUs Mig £0,3mu P =3 (rae My Q. MOMEHT, PacTArMBaOLLMIA BEPXHIOKD
rpaHb puUrens, 1 nonepeyHas cuna B HOpMarkbHOM CeYeHUM purens Mo Kpat KOHCONM COOTBETCTBEHHO). B

3TOM crydae npaByto YacTb ycrnosus (XK.1) npuHumatoT He Gonee Ry & k”.

PMCyHOK X.1 - PacyeTHas cxema ans KOPOTKOI7| KOHCONM npu AencTeumn nonepequoﬁ cun
bl

Lup

L2 l, L2
Pacwemnas
'-;,, £ [t~ warsonnas
0 nonoca
Bemona
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hy

PucyHok XK.1 - PacueTHasi cxema Anist KOPOTKOW KOHCOMW Mpu AENCTBUM NONepeYHo cunbl

I'Ipm LWAPHMPHOM ONMMpaHnn Ha KOPOTKYH KOHCOSb 6arnku, M,U,yLLLeI;I BAOMb BblfieTa KOHCOMU, Npu
OTCYTCTBUK cneLmarbHbIX BbICTYNAOLWMX 3aKnaaHbIiX netanew, (bI/IKCI/IpyIOLLl,I/IX nnowaaKy onvmpaHusa

(pucyHok XK.2), 3Ha4eHue 35”3’ B ycnosumn (XK.1) npuHnmaeTcs paBHbIM 2/3 AnuHbl bakTU4eCKow
NnoLaaKn onmpaHust.

PucyHok X.2 - PacyeTHasi cxeMa ANt KOPOTKOM KOHCONU NpY LLapHUPHOM ONUpaHumn
c6opHou 6anku, uayLien BAOSb BblyieTa KOHCONMMU
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PucyHok XK.2 - PacueTHasi cxema Anist KOPOTKOW KOHCOMW MPW LLIAPHUPHOM onvpaHun c6opHol 6arnku,
nayLen BOOSb BbINETA KOHCOMM

MonepeyHoe apM1poBaHue KOPOTKUX KOHCOMeW [OMKHO YA0BNETBOPSTL KOHCTPYKTUBHBLIM
TpeboBaHuAM.

2K.2 Mpw LWapHMpHOM onmpaHuy 6arnku Ha KOHCOIb KONOHHBI NPOAOIbHAsA apMaTypa KOHCOrm
NpOBEpSAETCs U3 YCIIoBUS

me 1, " _cm. puCyHOK X.1.

Mpun aTOM NpofosbHas apMaTypa KOHCOMM AoMkHa BbITh JoBeaeHa J0 CBOGOAHOTO KOHLLA KOHCOMM 1
MMETb HaZMexXallyto aHKepOBKY.

|_|pVI XKEeCTKOM coeHEHUU purensa 1 KOJTOHHbI C 3aMOHOMMYMBaHMEM CTbiKa 1 npuBapuBaHnemMm HWDKHEN
apmMaTtypbl purensa K apMaTtype KOHCOnM Yepes 3aknaaHble eTanu NnpoaosibHaaA apmMartypa KOHCconu
npoBepAeTCca U3 ycrnosus

0 , (K.3)

L o
me Il, 0 - COOTBETCTBEHHO BLINET 1 paGoqaﬂ BbICOTa KOPOTKOU KOHCOINK;

N .
5 - TOpU3OHTarnbHoe ycunme, 4eUCcTByloLLee Ha BEPX KOHCOMM OT puUrens, paBHoe:

M+l 2
W= qup

5

s 0K.4)

14k sl Ry +0.30

ke
n npuHUMMmaemoe He 6onee (r,qe s 1 "W - COOTBETCTBEHHO BbICOTa 1 ANMHA YrNOBOro

. R
wiBa npmuBapuBaHna 3aknagHblX getaneun purensa n KOHCONu, S - pac4yeTHOEe ConpoTUBIIEHUE YITIOBbIX

LUBOB Cpe3y No MeTanny LBea, onpeaensemoe cornacHo CI1 16.13330, npu anekTpoaax 342 Ryr = 180

R4 R A
MMa; 0,3 - ko3dPMLIMEHT TPEHUS CTaM MO CTanwu), a Takke He bonee ~ W sW (fge ~*sW p 5w -

pac4yeTHOe conpoTuBrieHMne 1 Nnowaab ce4eHna COOTBETCTBEHHO BerHeI;I apmaTtypbl pI/II'eJ'lﬂ).

B dopmynax (K.3) u (K.4):

M, Q. 13rnbaroLLMin MOMEHT 1 MonepeyHas cua COOTBETCTBEHHO B HOPMarbHOM CEYEHUN purens
10 Kpato KOHCOMM; ecrivi MOMeHT 3 pacTsarvBaloT HUKHIOK rpaHb purens, sHadeHne M yuuTbiBaeTcs B
dopmyrne (?K.4) co 3Hakom "MUHYC";

!
P CbaKTI/NeCKaﬂ AnvHa nrowankn onnpaHnua Harpy3ku BOoOSb BblfieTa KOHCONN;

gy paboyas BbICOTa purensi.
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MpunoxeHue U (cnpaBoyHoe). PacyeT c60pHO-
MOHONUTHbIX KOHCTPYKLUN

Mpunoxenve N
(cnpaBoyHoe)

1.1 C60pHO-MOHOMNUTHbIE KOHCTPYKLIMM COCTOSIT M3 COOPHBIX Xere306€TOHHbIX 3NIEMEHTOB,
MOHOJSIMTHOMO 6ETOHa, YIIOXXEHHOrO Ha MecTe, U apMaTypbl.

B kayecTBe CGOprIX 3JIEMEHTOB NPUMEHATCA Kak crneunarnbHO 3anpoeKkTUpoBaHHbIEe, Tak U

TUNOBbIE Xene300eTOHHbIE OObIYHbIE UK npegHanpsaXeHHble 3NTleMeHTbI C60prIX KOHCprKLLVII7I.

M.2 C60pHO-MOHOMNUTHbIE Xene3obeToHHbIE KOHCTPYKLMM J0IDKHbI YAOBNETBOPSiTL TpeboBaHnAM
pacyeTa no Hecyllei cnocoGHOCTY (NpeaernbHble COCTOSHWS NePBOV IPYMMbl) U MO MNPUFOAHOCTY K
HopMarbHOW aKcnyaTauum (NpeaesbHble COCTOSIHWSI BTOPOW rpynnbl).

CBOPHO-MOHOMMUTHBIE KOHCTPYKLMW CRieQyeT pacCyMThIBaThb MO NPOYHOCTH, 06Pa3oBaHuio 1
PacKpbITUIO TPELLWH 1 Mo AedopMaLusim Ans CrieayoLLmx AByX CTaauin paboTel KOHCTPYKLWIA:

[0 nNpruobpeTeHnst GETOHOM, YNOXEHHBIM Ha MECTe UCMONb30BaHUA KOHCTPYKLUK (6eToHOM
OMOHOMMYMBaHWS), 3ajaHHOM NPOYHOCTU - Ha BO3AENCTBME Macchl 3TOro 6eTOHa U ApYyrvX Harpy3ok,
[OefCTBYIOLLMX Ha laHHOM 3Tare BO3BeAEHMs1 KOHCTPYKLIWK;

nocne npuobpeTeHnsi 6ETOHOM, YNOXEHHbIM Ha MECTe UCMOMNb30BaHWS KOHCTPYKLMN (6eTOHOM
OMOHOMNYMBAHWS), 3a@HHOM NMPOYHOCTYU - Ha Harpy3ku, AECTBYIOLLME HA 3TOM 3Tane BO3BEAEHUS U NPU
3KCMIyaTaLumm KOHCTPYKLIMM.

PacyeT c60pHO-MOHOMNTHBIX KOHCTPYKLIMIA nocrie NprobpeTeHnst 6ETOHOM OMOHONIMYMBAHUS
3a1aHHO NPOYHOCTU HEOGXOAMMO NPOU3BOAUTE C YHETOM HauanbHbIX HANPSKEHUI U AedhopMaLinid,

NPOSIBUBLLMXCSI B COOPHbIX 3MieMeHTax 40 NpruobpeTeHnst GETOHOM OMOHONUYMBAHWS 3a4aHHOM
NMPOYHOCTH.

W.3 HapgexHyto cBA3b 6ETOHA OMOHONMMUMBaHMS C 6ETOHOM COOPHBIX 31IEMEHTOB PEKOMEHAYETCS!
OCYLLECTBMATH C MOMOLLIO apMaTypbl, BbIMyCcKaeMow U3 COOPHbIX 3NIEMEHTOB, MyTeM YCTPOUCTBa
GETOHHbIX LUMOHOK UMK LLIEPOXOBATON NMOBEPXHOCTU, NMPOAOIIbHBIX BEICTYNOB, UMM C MOMOLLBIO APYrvX
HafeXHbIX, MPOBEPEHHBIX CNOCOBOB.

PacyeT NpoYHOCTU KOHTaKTHbIX LUBOB OT AEUCTBSI CABUTAIOLLMX, PACTATMBAIOLLMX U CHUMAIOLLMX CUT
Mexay COOpHbIM 3NEMEHTOM M MOHOIMTHBIM 6ETOHOM NpousBoanTCcsi cornacHo 1.4.-1.8.

N.4 PacyeT KOHTaKTHbIX LLBOB Ha PacTshKeHNE PEKOMEHAYETCS MPOM3BOAUTL W3 YCIIOBUS

NJ‘ S’?"EJ!,J"REJ!'AEJ,J" n.1)

me Totg K03(PULIMEHT, NPUHUMaEMbIii A 06paboTaHHbIX LWBOB paBHbIM 0,25, a Ans
HeobpaboTaHHbIX LBOB paBHbIM HYSIO.

Pacuer aPMUPOBAHHbIX KOHTAKTHbIX LWBOB HAa pacTAXXeHne pekoMeHOyeTCA Npon3BoauUTb U3 YyCIrioBusA

N LR

;SR04

5. M.2)

M.5 PacyeT KOHTaKTHbIX LLBOB Ha COBUM pekoMeHayeTcA Nnpons3BoanTb U3 yCrioBUA

Qj < ¥, sh,f * Ry 'Ab,J' i n.3)

me Yosh K03PULIMEHT, NPUHUMaeMBI Ans HeobpaboTaHHbIX WBOB paBHbIM 0,5, a Ans 06paboTaHHbIX
LwBOB paBHbIM 1,0;

Pacuer apMNPOBaHHbIX KOHTaKTHbIX LLUBOB HA COBUI peKOMeHAYeTCA NPon3BOAUTbL U3 YCIoBUA:

QJ‘ £ Yoshi Ry 'Ab,j 1+ Yab,sh,j RS,J' 'F‘:s,\j) ) N.4)

HO He Goree "bhlin By "’qf’v",

me "B - KoadXDULIMEHT MPUHMAEMBIV TaKIM e, Kak 1 B ycriosum (1.3);



1

. 2
Ysbshj KO3hdMLMEHT, NpUHUMaeMblii paBHbIM 1,0 ( Krfem )

Foshlim KO3hdMLMEHT, NPUHMMaEMbIN paBHbIM 2,0.

M.6 PacyeT KOHTaKTHbIX LLBOB HA COBMECTHOE AeICTBUE COBUIaIOLLMX U pacTarnsaroLLmMx ycmnvuh
npon3BoaunTcs 13 ycrosus

&Y <1
Cro Mo (n.5)

Q AT

Nig o
e ycunve Y npuHMMaeTcs paBHbIM NpaBoi YacTu B yerosusix (U.1) n (U.2), a ycunue
paBHbIM npaBoli YacTu B ycrosusix (1.3) u (U1.4).

W.7 PacyeT KOHTaKTHbIX LUBOB Ha CxaTtune nponsBognTCA U3 ycrioBus

Ny SRy s n.6)

PacyeT apMMpoBaHHbIX KOHTaKTHbIX LLUBOB Ha CXaThe pekoOMeHAyeTCS NPov3BOAUTL U3 YCIIOBUS

Nj in'ﬂb,

i + Rsc : ASJ.

w7

1.8 PacyeT KOHTaKTHbIX LLBOB HA COBMECTHOE AEVCTBME CABUMAIOLYX M COMAKOLLMX YCUIUIA
NPOV3BOAMTCS U3 YCIIOBWUIA:

M
n<—2 <o4
npu Vo

QJ‘ £ QEJ,_;',D ST Nj! n.8)

M.
04<—L <06
npu 0

QJ‘ s Qb,j,]j.m ; n.9)

.
0,6<— <1
npu Vo

QJ‘ £ QEJ,J',U +'f"'jw (N_;',D _Nj) i 1.10)

N, . .
e younme -0 npuHnmaetcs pasHbIM Npasoit yacTy ycrosus (M1.6) u (U.7), yeurive QE”J’D - paBHbIM

npaeoii Yactu B ycnosusx (M1.3) n (M1.4), koaddpmumeHt Tyw npuHMmaetcsi paeHbiM 1,0, a Ans 0ocobbix
cny4aeB, TPEDOYHOLLMX OMbITHOTO 06OCHOBaHMS - NO AAHHLIM MPSMbIX SKCNEPUMEHTarbHbIX
VccneaoBaHui.

MpunoxeHune K (cnpaBo4yHoe). YueT KOCBEHHOro
apMUpPOBaHUSA NPU pacveTe BHELLEHTPEHHO CXaTbIX
3N1eMEeHTOB Ha OCHOBE HeNmMHenHon aeopMaLNOHHON
Moaenu

Mpunoxenne K
(cnpaBoyHoe)

K.1 PacueT BHeLIeHTPEHHO CXaTbIX CTEPXHEBbIX ANIEMEHTOB U3 TSAXENOro U Menko3epHUCTOro
6eToHa C KOCBEHHbIM apMUPOBaHNEM Ha OCHOBE HeNMHeNnHoN AedopMaLMoHHON Moagenu crieayet
npoun3BoOAUTbL cornacHo ykasaHuii 8.1.20-8.1.30 1 gononHutenbHbix ykazanun K.2-K.4.



K.2 XKecTKoCTHbIe XxapaKTepucTuku Dy ¢, 4o 1, 2, 3) B ypaBHeHusx (8.39) - (8.41) ansa onpeaenexHuns
necopmaumii 6eToHa U apmaTypbl B HOpMarnbHOM CEYEHUU NIEMEHTOB C KOCBEHHLIM apMUPOBAHUEM
criegyeT onpeaensTb no opMynam:

2 2 2
Dy =X Ay 2 By v YAy Ziy By vy +%ﬂbk'szk'gb Pk
! J 7 (K1)

2 2 2
Dy =24 Zhgy By vy * A5 2 By vg v 2 A Zige By var
i i k .
7 (K2)
Dy, =

= Z_Abz' Loy 'Zb_yz' By vy +E_A.§j 'Zsy' 'Zs_yj ' qu Vs +%Abk ke 'Zb_yk By v
7 J (K.3)

Dy =3y By By Vi + 245 Zop By Vg + DAk Zoge - En Vi
! I ¥ P (K4)

Doy = DAy Zpgs By i+ A5 Ly By vg+ 2 i Zngie - By Vi
! Y ¥ ; (K5)

Dyy =Xl By v + 24y By v+ XAy By vy
; g ¥ , (K.6)

A = VA
me: P “bik B nnouans, KoopaMHaTHI LEHTPa TsikecTu £ -ro cxkaToro yuacTka 6eToHa ¢
KOCBEHHBIM apMUPOBAHIEM 1 HaMpPsKEHNE Ha YPOBHE ero LIEHTPa TSKECTY;

»
bk - K03a(hMUMEHT YNpPYrocT GETOHA C KOCBEHHBLIM apMUPOBAHMEM & _ro y4acTKa; ocTarnbHble
o6o3HayeHus - cm. 8.1.23.

DonyckaeTcs B doopmynax (K.1) - (K.6) npuHumaTh Ay = 0.

ra
K.3 SHaueHus koaddmumeHTa * ¥ crieqyeT onpeaenaTtb no Auarpamme AedopMUpoBaHmus 6eToHa ¢
KOCBEHHbIM apMMPOBaHNEM MNPy OCEBOM CXaTUM.

MpV CMOSb30BAHMM ABYXIMHEMHbIX I TPEXIMHENHbIX AMArpaMM 3HaueHNs KoadxpmumeHTa * bk
crepyeT onpeaensiTb, UCNosb3ysi 3aBUcMmocTy (6.5) - (6.9), B KOTOPbIX BMECTO XapakTepucTuk 6eToHa

Ry = g R
b FH0 |y b2 cnepyeT UCMONb30BATH XapaKTEPUCTUKM GETOHA C KOCBEHHLIM apMUpOBaHMeM ~ B-réd |
b, red n Ebdred

Rb,red =Ry + T 'Rs,zy (K.7)
Eblred ~ b0 +0,002 Cyad (K.8)
Ebo,red
Epdped T Fp2
0 (K.9)

R
e %% - pacyeTHoe COMPOTUBIEHME apMaTypbl CETOK KOCBEHHOMO apMVPOBaHWS;

g Al ey Ayl

Ay s (K.10)

Hosm

n, A, | .
3hecb  *, T TF - 4ucno CTepxHen, NroLLaab nonepevHoro Ce4eHns U AnmMHa CETKU COOTBETCTBEHHO

(Mo ocam KpanHUX CTepXHel) B OQHOM HanpasreHuy;

w, Ay .
F, 7Y - TO e, B APYroM HamnpasreHuu;

1
o=
0,23+ Otyey (K1)

o, o btw Rip
red I —————
& +10 (K.12)



Ry Ry

5% n - B MlMa.

K.4 Mpn ncnonb3oBaHUM KPUBONMHENHbBIX Anarpamm AedopMMpOBaHust 3Ha4eHnst KoadpdmumneHTa Yok
cnepyeT onpeaensTs, ncnonb3ys 3asncumocTy (K.2) - (K.8), B KOTOpbIX BMECTO XapakTepncTuk 6etoHa

RN I .
75y ®b criegyeT UCNOMb30BaTH XAPaKTEPUCTUKI GETOHA C KOCBEHHBLIM apM1poBaHuem = ored y “b0red

Iy o
a 3Ha4vYeHne napameTpa 0 Ana Bocxoasllen BeTBn gnarpaMmmbl OCEBOro cxxatua 6eToHa cnenyet
NPUHUMaTb paBHbIM 3HA4Y€HUIO, BbIYUCIIEHHOMY MO ¢)opmyne

Ry
¥p = 7

bored (K.13)
Bubnuorpacdpun
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