CI152-101-2003

CBO[ MNMPABWUI MO MNMPOEKTUPOBAHNIO N CTPOUTENBCTBY

BETOHHbIE n XEJIESOBETOHHbIE KOHCTPYKUMN BE3
NPEABAPUTEJIBHOIMO HAMPAXEHNA APMATY P

Concrete and reinforced concrete structures without prestressing
[arta BeBegerHnsa 2004-03-01

NPEANCNOBUE

1 PASPABOTAH Hay4Ho-uccnenoBaTenbCKnuM, NPOEKTHO-KOHCTPYKTOPCKUM 1
TEXHOSOrMYeCKNM MHCTUTYTOM B6eToHa u xenesobetoHa (YT "HUWXKB") NoccTpos
Poccumn

BHECEH YnpaBneHvem TexHW4eCKOro HOpPMMPOBaHUS, CTaHgapTM3auum u
ceptudmkaumm B ctpoutensctee u XKKX NoccTpos Poccun

2 OHOOBPEH pgna npumeHeHus noctaHoBneHnem [occtpoa Poccum ot
25.12.2003 N 2151)

1) [lokymMeHT He NpUMEHSIETCA B CBSI3M C OTKA3OM B rocperMcTpaumu
MuHucTepcTBa tocTuuumn Poccunckon ®egepauymm (Mucemo MuHiocTa Poccunckon
®enepaumm ot 24.01.2005 N 01/463-BA). - lMpumeyaHne usrotoButens 6Gasbl
AaHHbIX.

3 BBEJEH BIEPBbIE

BBEOEHNE

Hactoawmn Csog npasBun  cogepHuT  pekoMmeHgauuu no  pacyety W
NPOEKTUPOBAHNIO BETOHHBIX M Kene30beTOHHbIX KOHCTPYKLUA NPOMbILLIEHHbBIX U
rpaXxgaHCKuMx 34aHui 1 COOpyXeHuin n3 Tsbrkeroro 6etoHa 6e3 npeaBapuTenbHOIO
HanpsbKeHWs apmaTypbl, KOTOpble O0ecneyvvMBaloT BbINOMHEHWE 006a3aTenbHbIX
TpeboBaHun CHull 52-01-03 "BeTOHHble U ene3obeToHHblE  KOHCTPYKLUM.
OcHoBHble nornoxeHus".

Pewenne Bonpoca o npumeHeHun CBoga npasBurt Mpu  NPOEKTUPOBAHUU
BETOHHbIX W Xene3obeTOHHbLIX KOHCTPYKLMN KOHKPETHLIX 30aHWA U COOPYXEHW
OTHOCUTCS K KOMMETEHLUN 3aKa34mKa unm NnpoeKTHOM opraHm3auun. B criydyae ecrm
MPUHATO peLleHne O NpuMMeHeHun HacToswero Ceoga npasun, OOMkHbl ObiTb
BbINOMHEHbI BCE YCTaHOBIEHHbIE B HEM TpeboBaHuS.

MpvBeneHHble B CBoge nmpaBun egvHuLbl U3NYECKUX BENMYMH BblpaXeHbI:
Cunbl - B HbloTOHax (H) nnn B knnoHbtoToHax (kH); nMHenHble pa3mepsbl - B MM (414
ceyeHUM) unM B M (ON9  9MEeMEHTOB WM UX  Y4acTKOB);  HanpshkeHus,
COMPOTMBIIEHMS, MOOYM ynpyrocTn - B Meranackanax (Mrla); pacnpegeneHHbie
Harpysku n ycunus - B KH/m nnm H/mm.

CBog npaBun paspabotanm g-pa TexH. Hayk A.C.3anecoB, A.M.3Be3nos,
T.A.Myxameawes, E.AYucTtsakos (MY "HUNXKB" Nocctpos Poccum).
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1 OBJIACTb NPUMEHEHUA

HacTtoauwmn Ceoa npaBun pacnpoCTPaHSAETCA Ha NPOEKTUPOBAHNE BETOHHbIX K
Xene3obeTOHHbIX KOHCTPYKLUUA 30aHUA U COOPYXXEHUN PasfiMYHOro HasHa4veHwus,
BbIMOSHEHHbIX N3 TAXeroro 6eToHa KrnaccoB No NPOYHOCTU Ha cxatne ot B10 go
B60 6e3 npeaBapuUTEnbHOrO HanpsKeHWs apMaTypbl U 3KCNyaTUpyembiX B
KnumaTtudeckux ycnosusix Poccun, B cpege € HearpeCCUBHOW  CTEMNEHbIO
BO34ENCTBUS, NPy CTaTUHECKOM AENCTBUN Harpy3Ku.

CBoa npaBun He pacnpoCTPaHSAETCA Ha MPOEKTUpPOBaHWE OETOHHbIX WU
Xene3obeTOHHbIX KOHCTPYKLUNA MAPOTEXHUYECKMX COOPYXEHMI, MOCTOB, MOKPbLITUN
aBTOMOOMIbHbIX 4OPOr U a3POAPOMOB M APYrUX cneLmanbHbIX COOPYKEHUN.

2 HOPMATUBHBbIE CCbIJIKHU

B HacTtoawem CBoge npasBui UCMNOMb30BaHbl CCbIIKWM Ha cregylowme
HOPMAaTUBHbIE AOKYMEHTbI:

CHulM 52-01-2003 BeTOHHble M kene3obeToHHble KOHCTPYKUMW. OCHOBHbIE
NOOXeHNs

CHwuI12.01.07-85* Harpy3ku 1 Bo3gencTBus

CHuIT 23-01-99* CTtpouTenbHasi Knmmartosnorns

MOCT 13015.0-2003* KoHCTpyKUMN 1 13aennst 6eTOHHbIE U Xene3obeToHHbIe
c6opHble. Obme TexHu4eckme TpeboBaHms

*

Ha Ttepputopun Poccunckon depepaumm penctsyet [OCT 13015-2012,
3[ecb v garee no Tekcty. - lNpumedaHue narotoButens 6asbl AaHHbIX.

[OCT 14098-91 CoeavHeHus cBapHble apmaTtypbl M 3akfagHblX U3Oenvin
*ene3obeToHHbIX KOHCTPYKLUWA. TUnbl, KOHCTPYKL X 1 pa3mepbl

3 TEPMUHbLI U OMNPEOENEHUA

B HacToawem CBoge npasun ucnonb3oBaHbl TepMuHbl o CHull 52-01 w
APYrMM HOPMAaTUBHBbIM JOKYMEHTaM, Ha KOTOPbIE MMEITCS CChIfIKU B TEKCTE.

4 OBLLUME YKA3AHUA

4.1 OCHOBHbIE NMONOXEHUA

4.1.1 BeToHHbIE 1 xene306eTOHHbIE KOHCTPYKLUM A0MmKHbI BbITb 0b6ecneyeHsb! ¢
TpebyeMon HafeXHOCTbIO OT BO3HUKHOBEHUS BCEX BUAOB MpeferibHbIX COCTOSAHUN
pacyeToM, BbLIGOPOM MokasaTenen Ka4ecTsa marepuarnos, Ha3Ha4YeHeM pa3mepoB
N KOHCTPYMPOBAHMEM COrfacHO ykasaHuam HacTtoswero Csoga npaswn. [pn aTom
AOMKHbI  BbITb  BbIMOMHEHbI TEXHOMormyeckme TpeboBaHUSA NPU W3roTOBMEHWM
KOHCTPYKUUIA 1 cobniogeHbl TpeboBaHmsa No aKcnnyaTaunm 34aHniA 1 COOPYKEHUN,
a Takke TpeboOBaHWs MO 3KOMOrMW, YycTaHaBMMBaeMble COOTBETCTBYOLLMMMN
HOPMaTUBHBLIMU JOKYMEHTaMM.

4.1.2 KOHCTpyKUMM paccMaTpuBaloT Kak OETOHHble, ecrim KX MPOYHOCTb
obecneyeHa 04HUM TONbKO BETOHOM.
BeToHHbIe anemMeHTbl NPUMEHSIOT:

a) NpenMyLLEeCcTBEHHO Ha cxaTue Npu pacnorioXeHUn NpogoSibHON CHUMAOLLEN
Cunbl B Npeaenax nonepeyHoro Ce4eHnst 3NeMeHTa;
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0) B OTAEenbHbIX Crydasx B KOHCTPYKUMAX, paboTalwmx Ha cxatue, npwu
pacnonioXeHNM MNpPOLONbHON CXAMAKOLWEN CWUibl 3a npegenaMmy  nonepeyHoro
CeYeHus arnemMeHTa, a Takxe B nsrmbaembix KOHCTPYKUMSIX, KOrga MX paspyLleHve
He nNpeacTaBnseT HeNoCPeACTBEHHOM OMACHOCTU AN KM3HWM  Jiiogen wu
COXpaHHOCTM 0bopyaoBaHUSA UM Korda npuMeHeHue OEeTOHHbIX KOHCTPYKLUA
LenecoobpasHo.

4.2 OCHOBHbIE PACHETHbIE TPEBOBAHUA

421 PacyeTbl OETOHHbIX W >Kene3oB0EeTOHHbIX KOHCTPYKUMWA criegyet
NPOU3BOAWTb MO NpefernbHbIM COCTOAHUAM, BKIIHOYAOLLMM:

- npegeribHble COCTOSHUSA MEPBOW rpynnbl (MO MOSIHOW HENPUIrOQHOCTU K
aKkcnnyaTauum BcrnegcTane notepu Hecyllen cnocobHoCTH);

- npegernbHble COCTOSHWUA BTOPOW rpynnbl (MO HEMPUrOQHOCTU K HOpMaribHOM
aKcnnyataumm BCreacTBne ob6pasoBaHus UM YPe3MEPHOro PacKpbiTUSA TPELLH,
NosIBNEHNs1 HeAoMyCTUMbIX Aedopmauuin u ap.).

PacyeTbl no npegeribHbIM COCTOSIHUAM MEPBOW [PyMMbl, CoAepxalmecs B
HacTosiwem Cl1, BKMYaT pacyeT MO MPOYHOCTU C Y4ETOM B HEeOoBXOoOUMbIX
chnyyasax AeopMUPOBAHHOIO COCTOSIHUSE KOHCTPYKLU MU Nepes paspyLUeHneM.

PacyeTbl no npegernbHbIM COCTOSHWMAM BTOPOW [PyMMbl, COAepXalmecs B
HacTosilem Cl1, BKMo4aloT pacyeTbl N0 PacKpbITUIO TPELLWH 1 No gedopmaumsam.

4.2.2 PacyeT no npegenbHbIM COCTOSIHUSIM KOHCTPYKLMW B LIENOM, a Takxke
OTAEerNbHbIX ee 3N1eMEHTOB CrieayeT, Kak NpaBumo, NPoM3BOAUTbL AN BCeX CTaauin:
N3roTOBSEHMS, TPAHCMOPTMPOBAHWUS, BO3BEOEHVMS W 3JKCniyaTauuu; npu 3TOM
pacyeTHble CXeMbl JOIMKHbI OTBEYaTb NMPUHSATHIM KOHCTPYKTUBHBIM PELLEHUSIM.

4.2.3 PacuyeTtbl xene3ob0eTOHHbIX KOHCTPYKUWUA HEeOBGXOAMMO, Kak MnpaBwumo,
Npou3BOAUTb C YYETOM BO3MOXHOrO 006pa3oBaHUA TPEeWMH WU Heynpyrmx
aedopmaumn B 6eToHe 1 apmarype.

OnpepeneHne ycunmi n  pgedopmMaumi  OT  pasfiMyHbIX BO3LOENCTBUA B
KOHCTPYKUMAX M B obpasyeMblX UMW CUCTEeMax 34aHUA U COOPYXEHUN criegyet
npov3BOAMTbL MO METOAAaM CTPOUTENIbHON MEXaHWKW, KakK MnpaBurio, C Y4eToM
M3n4ECKON N reOMEeTPUYECKON HENMMMHENHOCTN PabOoTbl KOHCTPYKLIUNA.

424 Tpn npoekTUpoBaHMN OETOHHbIX M >Kere300EeTOHHbIX KOHCTPYKLUIA
HaOEXHOCTb KOHCTPYKUMWA yCTaHaBMMBAKT pacyeToM MyTEM MCMOfb30BaHMS
pacyeTHbIX 3HAYeHUA Harpy3oK W  BO3OEUCTBUMA, pPaCYETHbIX 3HAYEeHUN
XapakTepUCTMK MaTepuarioB, onpefenseMblXx C MOMOLLpO COOTBETCTBYIOLLMX
YacTHbIX KO3(PMLUMEHTOB HAOEXKHOCTU MO HOPMATMBHBIM 3HAYEHUAM  ITUX
XapaKkTEPUCTUK C Y4ETOM CTENEHN OTBETCTBEHHOCTM 34aHNIA N COOPY>KEHWUIA.

HopmaTmBHble 3HayeHUMs Harpy3ok W BO3OEUCTBUM, KO3IGGMLMEHTOB
coveTaHun, Koa(PPMUMEHTOB HageXHOCTM MO  Harpyske, KoadpdpmumneHToB
HaEeXXHOCTU MO Ha3HaAYEeHWIO KOHCTPYKLWUA, a Takxke noapasgeneHve Harpy3ok Ha
NMOCTOSIHHbIE W BPEMEHHbIE (ANUTENbHbIE W KPaATKOBPEMEHHbIE) MPUHUMAIOT
cornacHo CHwl 2.01.07.

4.2.5 Mpwn pacyeTe anemeHToB COOPHbLIX KOHCTPYKLINA Ha BO3LENCTBME YCUINUN,
BO3HMKaKOLMX NPpU UX NogbemMe, TPaHCNOPTUPOBaHUN U MOHTae, Harpy3Ky OT Beca
3MEeMEeHTOB criegyeT NpUHUMaTh ¢ KO3MUNEHTOM ANHAMUYHOCTHN, paBHbIM: 1,60 -
npy TpaHcrnopTuposaHun, 1,40 - npu nogbeme U MoOHTaxe. [onyckaetcs
npyHumMaTb 6ornee HU3Kkne, o6OCHOBaHHbIE B YCTAHOBIIEHHOM MOPSiAKE, 3HAYEHMWs
KoadhdmuUMEHTa ANHAMNYHOCTU, HO He Hke 1,25.
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4.2.6 NMpn pacyeTe NO NPOYHOCTN BETOHHBIX U Xene3obeTOHHbIX 3NIEMEHTOB Ha
OEeNCTBME CXMMaloLWen MpoAofibHOW Curbl CriedyeT y4uTbiBaTb  CryYanHbIn

9KCLEHTPUCUTET £, MPUHMMAEMbI HE MEHEE:

1/600 [OnvMHBI  3NemMeHTa WM pacCToAHMA  MeXay ero  CcedeHusaMu,
3aKpenneHHbIMU OT CMELLEHWS;

1/30 BbICOTbI CEYEHUS;

10 Mm.
[Onsa 3nemMeHTOB CTaTUYECKM HeonpeaerMMbIX KOHCTPYKUWUA  3HavyeHue
3KCUEHTpUcuUTeTa  NpPOAONbHOM  CUMbl  OTHOCUTENBbHO  LIEHTpPa  TSHKECTU

npuBeaeHHoro ceyvyeHua £ MNpUuHMMaroT paBHbIM 3HAYE€HUD 3KCUEHTPUCUTETAQ,
nofly4eHHOoro U3 ctatn4eckoro pac4yeTa, HoO He MeHee 2, .

[na anemMeHTOB CTaTUYECKWU onpedernvMblX KOHCTPYKLMIA SKCLLIEHTPUCUTET &p
NPUHUMAIOT pPaBHbIM CYMME 3KCLEHTPUCUTETOB - W3 CTaTU4ecKoro pacyerta
KOHCTPYKLIUIA 1 CITy4arHoro.

5 MATEPUAIbI ANA BETOHHbLIX U
XXENE3OBETOHHbIX KOHCTPYKLUW

5.1 BETOH

MokasaTtenu kayecTBa 6eTOHa U UX npuMeHeHue nNpu NnpoeKTMpoBaHnn

5.1.1 [Ons OGETOHHbIX W >Xene300EeTOHHbIX KOHCTPYKLMIW, NPOEKTUPYEMbIX B
cootBeTCcTBUM C TpebosaHmamuM HacTtoswero Csoga npaswn, cregyet
npegycMaTpmBaTh KOHCTPYKLUMOHHBIN Tskenbii 6eToH cpefHen nnotHocTu ot 2200

kr/m3 go 2500 Kr/m3 BKMOYUTENBLHO.

5.1.2 OcHOBHbIMWM MNoKasaTensaMu kadectBa GETOHa, yCTaHaBiMBaeMbiM1 NpU
NPOEKTUpPOBaHUN, ABNAKOTCA:

a) knacc 6eToHa No NPOYHOCTM Ha cxaTue B;

6) knmacc Mo NpPo4YHOCTM Ha oceBoe pacTskeHune E; (HasHavawT B cnydas,
Korga aTa XapakTepUCTUKa MMEET MABEHCTBYOLLEE 3HAYEHNE N €€ KOHTPONMPYIOT
Ha NPOV3BOACTBE);

B) Mapka no Mopo30oCcTONKoCTU F (HazHayaroT Ans KOHCTPYKLMIA, NOABEPraeMbIX
AENCTBUIO NONepemMeHHOro 3aMopakBaHUsi U OTTauBaHusl);

r) mMapka no BoAoHenpoHuuaemoctv W (HasHayalT ANA KOHCTPYKUMA, K
KOTOPbIM NPeabsaBnsoT TpeboBaHUs orpaHNYeHUsi BOAONPOHMULLIAEMOCTH).

Knaccbl GeToHa Mo npovyHOCTM Ha cxatne B un oceBoe pacTsikeHve B,
OTBEYAKT  3HAYEHMO  rapaHTMpoBaHHOM  MNpodyHocTM  BeTtoHa, Mlla, ¢
obecneyeHHocTbio 0,95.

513 [Ona OeTOHHbIX W  Xene3obeTOHHbIX  KOHCTPYKUMW  criegyet
npegycMaTpmBaTb OETOHbI CrieayHoLLMX KITacCoB U MapoK:

a) KNnaccoB Mo NPOYHOCTU Ha CxaTue:
B10; B15; B20; B25; B30; B35; B40; B45; B50; B55; B60;



0) KnaccoB NO NPOYHOCTM HA OCEBOE PaCTKEHUE:
B;08; B;1,2; B;1,6; B;2,0; B;2,4; B;2,8; B;3,2;

B) MapoK No MOPO30CTONKOCTMU:
F50; F75; F100; F150; F200; F300; F400; F500;

r) Mapok no BogoHenpoHuyaemocTn: W2; W4; W6; W8; W10; W12,

5.1.4 BospacTt 6eToHa, OTBeYaloWm ero Krnaccy no MpOYHOCTM Ha cxaTtne n
OCEBOE pacTsbkeHMe (NPOEKTHbIA BO3PacT), Has3Ha4alT NpU MPOEKTUPOBAHMM
NCcXoas M3 BO3MOXHbBIX pearnbHbIX CPOKOB 3arpy»KeHUs1 KOHCTPYKLUA MPOEKTHbIMU
Harpy3kamu. [lpu OTCYTCTBMM 3TUX [LaHHbIX KnNacc OeToHa yCTaHaBnMBalT B
BO3pacTe 28 CyT.

3HayeHne OTMNyCKHOM NPOYHOCTN BETOHa B anemMeHTax COOPHbIX KOHCTPYKLMIA
cregyer HasHayatb B cootBetctBuM ¢ [OCT 13015.0 wn cTaHgapTamu Ha
KOHCTPYKLMN KOHKPETHbIX BUOOB.

5.1.5 [nsa xene3obeToHHbIX KOHCTPYKLUA peKoMeHOYeTCs NPUMEHATb Kracc
©GeToHa No NPOYHOCTM Ha cxaTne He Huke B15.

5.1.6 Mapky 6eToHa NO MOPO3OCTOMKOCTM Ha3Ha4yalT B 3aBUCMMOCTM OT
TpeboBaHU, NpegbsaABnsAeMblX K KOHCTPYKUMSIM, pexmuma ux aJkcnnyatauum u
YCIOBUI OKpY>KatoLLen cpeabl.

[nsa Hags3emHbIX KOHCTPYKUWA, NoaBepraemMbiX aTMOCEepHbIM BO3OENCTBUAM
OKpyaroLen cpefbl MpU pacyeTHOW OTpuULaTENbHOM TemnepaTtype HapyHOro
BO34yxa B XonoAHbln nepuod ot muHyc 5 °C go muHyc 40 °C, npuHMMaloT MapKy
6eToHa MO MOpPO30CTOMKOCTU He Hwxe F75, a npu pacuyeTHoM Temnepatype
Hapy>XHOro Bo3ayxa Bbllwe MUHYC 5 °C B yKasaHHbIX BbllUe KOHCTPYKLUUSX MapKy
6eToHa No MOPO30CTONKOCTM HE HOPMUPYIOT.

B ocTanbHbix cnyyasix TpebGyemble Mapkm 6GeToHa MO MOPO30CTOMKOCTMU
yCTaHaBMMBalT B 3aBUCUMOCTW OT Ha3HaYeHUs KOHCTPYKUWA WU  YCrOBUW
OKpYXaroLLen cpefbl No crneymanbHbIM yKazaHUsM.

5.1.7 Mapky 6eToHa no BOAOHENPOHMLLAEMOCTM Ha3Ha4yalT B 3aBUCUMOCTW OT
TpeboBaHu, NpegbsaABnAeMblX K KOHCTPYKUMSIM, pexuma ux aJkcnfyatauum u
YCIOBWI OKpY>KatoLLen cpeabl.

[ns Hag3eMHbIX KOHCTPYKUUWKW, noaBepraembiX aTMOCdepHbIM BO3OEeNCTBUSAM
npu pacyeTHOM OoTpuuaTeNnbHOM TemMnepaType HapyXHoro Bosayxa Bbie MUHyc 40
°C, a TakkKe 0N HapyxHbIX CTEH OTannMBaemblX 34aHWM Mapky GeToHa no
BOJOHENPOHNLLIAEMOCTN HE HOPMUPYIOT.

B ocTtanbHbIX cnyyasx Tpebyemble Mapkm 6eToHa No BOOOHEMNPOHULAEMOCTH
yCTaHaBnNMBatoT Mo cneymasnbHbIM YKazaHUAM.

HOpMaTVIBHbIe N pacyeTHble 3Ha4YeHUA XapaKkTe puctmkK 6eToHa

H0,0MamUGHbIe 3Ha4YeHUHA NMpPoOYHOCMHbIX XapakmepucmuK 6emoHa
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5.1.8 OCHOBHbIMM MNPOYHOCTHBIMWU XapakTepuctTvkamm 6eToHa SBNAKTCA
HOPMaTUBHbIE 3HaYEeHUs:

- conpoTuBIieHnA G6eToHa OCEeBOMY CXaTuUko R,E;,n ;

- COMpPOTUBIIEHNS 6ETOHA OCEBOMY PACTSKEHMIO Lip¢ » .

HopmatmBHble 3HaveHus conpoTuBreHuss 6eToHa OCEeBOMY  CXaTuio
(Mpu3MeHHasi NPOYHOCTb) M OCEBOMY PaCTSXEHUIO (MpW Ha3HayYyeHuu Kracca
6eToHa Mo NMPOYHOCTU Ha CxaTue) NPUHMMAIOT B 3aBUCUMOCTW OT Knacca 6eToHa
Nno NPOYHOCTM Ha cxaTme B cornacHo Tabnmue 5.1.

Mpy HasHayeHMM knacca GeToHa Mo MPOYHOCTU Ha oceBoe pacTshkeHue E;

HOPMaTUBHbIE 3HAYEHUsi COMPOTMBIIEHUS GETOHa OCEeBOMYy PaCTsHKEHUO i n
NPYHMMAIOT pPaBHbIMU YMCIIOBOW XapakTEpPUCTUKE Kkriacca GeToHa Ha oceBoe
pacTskeHue.

PacuemHbie 3Ha4eHuUs TIPOYHOCMHBbIX Xapakmepucmuk bemoHa

5.1.9 PacyeTHble 3Ha4YeHUsi COMpOTMBIIEHUS GeToHa OCeBOMY CxaTuio & W

OCEBOMY PaCTSKEHMIO F3; ONpenenstoT no dopmynam:

R

Ry =% (5.1)
Th
R

Ry, = 0L (5.2)
Yo

3HaveHns Koadpdu L MEHTa HAQEXHOCTN NO BETOHY NPU CXaTUM ¥y NPUHMMAIOT
paBHbIMU:

1,3 - ANga npegenbHbIX COCTOAHMIA NO HecyLen cnocobHocTH (Nepeas rpynna);

1,0 - 4N npegenbHbIX COCTOSHUIA NO 3KCNyaTauNOHHOM NPUroAHOCTU (BTOpas

rpynna).

3HayeHnss koadbdmuMeHTa HaAOEXHOCTM MO OETOHY npu  PaCTKEHUN “Fis
NPUHUMAIOT paBHbIMU:

1,5 - 4na npegernbHbIX COCTOAHUIA MO HeCyLe CNOCOBHOCTU NpU Has3Ha4YeHUn
Kracca 6eToHa No NPOYHOCTU Ha CxaTue;

1,3 - 4na npegernbHbIX COCTOAHUI MO HECYLLEW CNOCOOHOCTU NPU Ha3Ha4YeHUU
krnacca 6eToHa No NPOYHOCTN Ha OCEBOE PaCTSHKEHWE;

1,0 - Anga npegenbHbIX COCTOAHMIA NO 3KCMNIyaTaLMOHHOW NPUrOgHOCTH.

PacuyeTHble 3Ha4yeHVUs COMpOTUBIEHUA OeToHa &, Fiy, R,g,,sg,,, R&f,sgr (c
OKpYITEHMEM) B 3aBUCMMOCTM OT Kracca 6eToHa no MpOYHOCTW Ha cxatve u
OCeBOe pacTshKeHue MpuBedeHbl: ANns npederbHbIX COCTOSHWUI MepBoOW rpynmbl -
COOTBETCTBEHHO B Tabnuuax 5.2 n 5.3, BTopon rpynnbl - B Tabnuue 5.1.

Tabnumua 5.1



Buno
COMpPOTUBIIEHNSA

HopmaTuBHble 3HauYeHUsi ConpoTMBIeHUss 6eToHa &5 »n U fps p 1
pacyeTHble 3Ha4YeHWss COMPOTUBIEHMA B6eToHa AnsA npeaerbHbIX

COCTOSIHUA BTOPOW Tpynnbl R.E:,se,- 7] R.E:f, ser , MMa, npn knacce
©6eToHa No NPOYHOCTU Ha CxaTme

oceBoe £y n,

li"j‘E:lf, sar

B10 (| B15 ||B20 (| B25 || B30 (| B35 ||B40 || B45 ||BS0 || B55 || B60
Cxatve ocesoe (| 7,5 ([11,0((15,0((18,5([22,0([25,5|(29,0|(32,0|[36,0|/39,5|/43,0
(Npu3meHHas
NMPOYHOCTb)
REJ,J‘!; REJ,.SEJ‘
PacTsxeHne 0,85(1,1 |[1,35(/1,55|(1,75(1,95|/2,1 [2,25|2,45(/2,6 | 2,75

Tabnvua 5.2

Bun
COMPOTMBIEHMUS

Pac4yeTHble 3Ha4YeHus conpoTuBneHnA OeToHa and npeaenbHbIX

COCTOSIHUIA NepBoK rpynnbl & 1 Ry, MMa, npu knacce 6eToHa

no NPO4YHOCTUN Ha CxaTune

B10 (| B15 ||B20 (| B25 || B30 || B35 ||B40 || B45 ||B50 || B55 || B60
Cxatuve oceBoe [[6,0 (8,5 ([11,5((14,5((17,0([19,5((22,0|(25,0|(27,5|/30,0|/ 33,0
(Nnpu3meHHas
MPOYHOCTb) £y
PactsxeHne 0,56|(0,75|(0,9 |[1,05|/1,15|1,3 || 1.4 ||1,5 ||1.6 || 1.7 | 1.8
oceBoe Fiy;

Tabrvua 5.3




Bug PacueTHble 3HauyeHuss conpoTuBneHus 6GeTtoHa AOns

CONPOTUBIIEHUS] y y
npeaenbHbIX COCTOSHUIA nepBon rpynnbl &y, MMa, npu

Knacce 6eToHa No NPOYHOCTM HA OCEBOE pPaCTsHKEHNE

B,08 | B;1,2|B;16| B;20 ||B;24 ||B;28 || B3,2

PacTtsaxeHune 0,62 0,93 ([1,25 |[1,55 1,85 |[2,15 2,45

oceBoe Rj;

5110 B HeobxoguMbIX Cry4asx pacyeTHble 3Ha4YyeHUs MPOYHOCTHBIX
XapakTepucTuk ©OeToHa YMHOXalT Ha crnegyloume KoddduUUeHTbl  YCoBUN

paboTbl ¥y, YduTbiBaOWME OCOBGEHHOCTU paboTbl 6eToHa B KOHCTPYKLUM
(xapakTep Harpysku, yCrioBUS OKpyxatoLlen cpeabl T 4.):

a)m - ANA OETOHHbIX U Xene3obEeTOHHbIX KOHCTPYKUMWA, BBOOAUMbBIA K

PaCYETHbIM 3HAYEHVSIM COMPOTMBIIEHUA & 1 By 1M yyuTbiBaOWMA BRKSIHWE
ANUTENbHOCTU AEeNCTBUA CTaTUYECKOW Harpy3Ku:

a1 =1,0 - Npn HenpogoMKNTENBLHOM (KPaTKOBPEMEHHOM) AENCTBUM Harpy3Ku;

¥p1 =0,9 - Npn NpoAOIKUTENBHOM (OSIUTENBHOM) AEUCTBUM HArpysKku;

0) ¥s3 - ONA GETOHHbIX KOHCTPYKUWMA, BBOOMMbIN K pacYeTHbIM 3Ha4YeHUsIM

COMNPOTUBIIEHNST £ U YYUTLIBAIOLLMIA XapaKTep pa3pyLLEHNst TakUX KOHCTPYKLIWIA;

iy =08,

B) ¥»3 - ANA OGETOHHbIX N Xene300eTOHHbIX KOHCTPYKUMIW, BEeTOHMpyembIX B
BEPTUKANbHOM MOJSIOXKEHMWN, BBOOMMbBIN K PacYETHOMY 3HaYEHMIO COMpPOTMBIIEHUS

GeToHa £y

"}"EJE = D,.g .

BrMsHue noONepemMeHHOro 3amMopaXvBaHUMs U OTTaMBaHWs, a Takxe
oTpuuaTenbHbIX TemnepaTtyp Y4uTbiBalOT KO3(DMLMEHTOM YCMOBUIA paGoThl

6eToHa g £1,0. AN Hag3eMHbIX KOHCTPYKLMA, noaBepraeMbix aTMOCCepHbIM
BO3OENCTBUSIM OKpyXatolen cpefbl NpU pacyeTHOW TemrnepaType HapyXHOoro

BO34yxa B XOroAHbIv nepuog MyuHyc 40 °C 1 Bblle, NPUHUMAOT KOIMULNEHT ¥4
=1,0.

B ocTanbHbiX Cnydasx 3HaYeHuss KoaqupUUMEHTa 1p4 NPUHUMAOT B
3aBMCMMOCTU OT Ha3Ha4eHWs KOHCTPYKLMM W YCIOBWI OKpyXKarolenh cpeabl
COrmacHo cneumanbHbIM yKasaHUsM.

LHecbopmayuoHHbIE Xxapakmepucmuku 6emoHa



5.1.11 OCHOBHbIMM AedopMaLMOHHBIMU XapakTepucTukamm 6eToHa SBnATCA
3HaYeHus:

- npeaerbHbIX OTHOCUTESbHbLIX AedopMaunin GeToHa Npu OCEeBOM CxXaTun U
pacTshKeHWM (Npy OA4HOPOLHOM HaMNPsPKEHHOM COCTOSAHUM BETOHA) £un U Span ;
- Ha4asrbHOro Moay”ns ynpyroctn Ey;

- KOadhPMLIMEHTA (XapaKkTEPUCTUKN) MON3YHECTN ¥ o ;
- KoaghdmumeHTa nonepedHonm gedopmaumm  6etoHa  (KoaddmumeHTa

NyaccoHa) Ve p;

- KO3(bPULIMEHTA NIMHENHON TeMnepaTypHON AedopMaLum 6eToHa ity; .

5.1.12 3HayeHus npedenbHbIX OTHOCUTENbHbIX  Aedopmauun  BeToHa
NPUHUMAIOT PaBHbLIMU:
Npv HENPOAOIKUTENBHOM 4ENCTBUN Harpy3Ku:

£p0 =0,002 - npu oceBom cxatuu;

£ =0,0001 - Nnpyn 0CEBOM paCTsKEHUN;
NPy NPOAOCIKUTENBHOM AENCTBUM Harpy3ku - No Tabnuue 5.6 B 3aBMCMMOCTU OT
OTHOCUTENbHOM BIIAXHOCTU OKpY>KatoLLEen cpeabl.

5.1.13 3HayeHua Ha4vanbHOro MoOAynA YnNpyroctm OeToHa npu cxatum wu
PacTsHKEHUM MPUHMMAKOT B 3aBUMCUMMOCTW OT Kriacca 6eToHa Mo MNPOYHOCTM Ha
cxaTtue B cornacHo Tabnuue 5.4.

Tabnuua 5.4

3HayeHnsa HavarnbHOro Moayns yrnpyrocT GeToHa npu CxaTtun U pacTskeHun &,

MMa-10-3, npu knacce 6eToHa No NPOYHOCTM Ha cxaTue

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

19,0 ||24,0 ||27,5 ||30,0 [[32,5 | 34,5 ||36,0 |[37,0 ||38,0 [[39,0 |[39,5

Mpn NpogomMTENLHOM LENCTBUM HArpy3kM 3HAYEHWs HadanbHOro Moayns
Aedopmaumin 6eToHa onpeaenstoT no dopmyne

£y

EEJ o oEm
1+@EJ,GJ‘

El

, (5.3)

rae ©per - KOAMPULMEHT NON3y4ecTu, MPUHUMaemMbIi cornacHo 5.1.14.

5.1.14 3HauveHus koadxpuumeHTa nonsyvyecT 6OeToHa ¥hq MPUHUMAOT B
3aBMCUMOCTM OT YCJIOBUA OKpyXKalolenh cpedbl (OTHOCUTENbHOW  BRaXHOCTU
Bo3adyxa) M knacca 6eToHa. 3HayeHus KoadduumeHTa nonsydyecTn OeToHa
npuBeneHsl B Tabnuue 5.5.

Tabnmua 5.5



OTHocuTenbHas 3
BAXHOCT 6HaquMﬂ KoadbdmLMeHTa MNOM3y4ecTn ¥5 o NPU  Kracce
BO31yXa eTOHa Ha cxaTune
OoKpyaroLiemn
cpensbl, %
B10|B15|B20| B25|B30| B35 | B40 || B45 || B50 || B55 || B60

Bbiwe 75 28 |24 |[2,0 ||1,8 ||[1,6 |[1,5 ||1.4 ||1,3 ||1.2 |[1,1 [|1,0
40-75 3,9 |34 |28 |25 |[2,3 |[2,1 |[1,9 ||1,8 ||1,6 |[1,5 |[1.4
Hwxe 40 56 ||4,8 |[4,0 ||3,6 ||3,2 ||3,0 |2,8 ||2,6 |24 |[2,2 ||2,0

MNMpymevaHne - OTHOCUTENbHYIO BMAaXHOCTb BO3[yXa OKpyXarwLlen cpefbl
npuHMmMatoT no CHuMM 23-01 kak cpegHio MECAYHYH OTHOCUTENBHYHO BIaXXHOCTb
Hamboree Tennoro Mecsua Ans panoHa CTpouTenbCTBa.

Tabnuua 5.6



http://docs.cntd.ru/document/1200004395

OTHocuTenbHagd
BNaXHOCTb  BO3AyXxa
OKpY>KaloLLen cpefpbl,
%

OTHocUTErmnbHbIE

nedopmamm

6eToHa npv

npoaoIPKNTES IbHOM nencTemm Harpysku

Mpu cxatun Mpu pacTskeHnn
£p0 10 || €52 10| 251, red £l Spi2 || Sl red ~10
3 3 103 107 103 3
Bhiwe 75 3,0 4,2 24 0,21 0,27 (/0,19
40-75 34 4,8 2,8 0,24 0,31 0,22
Hwxe 40 4,0 5,6 3,4 0,28 0,36 |/ 0,26

MpmevaHne - OTHOCUTENBbHYIO BRAXHOCTb BO34yXa OKpyXarowen cpeqbl
npyHumMatroT no CHulM 23-01 Kak CpeaHo MECSAYHYI0 OTHOCUTESNbHYHO BIAXHOCTb
Hambornee Tensoro MecsiLa 4na panoHa CTpouTenbCTBa.

5.1.15 3HayeHve

KoaddumumeHTa

pgonyckaetcs npuHumaTth Vi p =0,2.

nonepeYHoun

aedopmarimm

OeToHa

5.1.16 3HauyeHve KoaddMUMEeHTa IMHENHOW TemnepaTypHou Aedopmauium
6eToHa npu uaMeHeHun Temnepatypbl oT MuHyc 40 go nnoc 50 °C npuHUMaloT:

opy =1-10-5 °C-1.

Huazpammbi cocmosiHusi 6emoHa

5.1.17 B kayecTBe pacyeTHbIX Anarpamm COCTOsSHMS BGETOHa, onpenenstoLmx
CBA3b MEXOy HanpsbkeHUsMM N OTHOCUTENbHbIMKM AedopMan MMy, NPUHUMaoT
TPEXSIMHENHYIO N ABYXTMHENHYIO AnarpamMmbl (pUCYHOK 5.1, a, 6).

PucyHok 5.1 - lnarpaMmmbl COCTOSIHUA CXKaToro 6eToHa
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ﬁ ‘ ﬂb
Oy = 0y = Ky
Ty
arctg £, £y
Eul £ €02
i F
Oy = Tpo =
- ﬂﬁ! o R*
b £ E,
\arce £yl g 2t
Eﬁ! Em t.lll

a- TpeXJ'IVIHeVIHaFI avarpamMmma COCTOAHUA CXKaToro 0eToHa;

6- ﬂByXﬂMHeﬁHaFI anarpamMma COCTOAHUA CXKaToro b6eToHa

PucyHok 5.1 - [Jnarpammbl COCTOSIHUA CxaToro 6eToHa

Avarpammbl cOCTOsSIHUA ©eTOHa MCNOMb3YyT NPU pacyeTe Xene3obeTOHHbIX
3NIEMEHTOB MO HENMHENHOW AedopMaLMOHHON MOLENW.

5.1.18 lNpu TpexnmHenHon guarpamme (PUCYHOK 5.1, a) cxmmatome HanpskeHus

6eToHa T B 3aBUCMMOCTU OT OTHOCUTENbHbLIX AedopMaunii ykopodeHust 6eToHa

£y OnpeaensioT no opMynam:

npu [:]iEEJ iEM
Oy = Bysy;

npu 51 < 25 < &pp

o gy — & a
1- Al b Bl =&l Ry

UE;|= R ~
b )E0 " &

npwn sap X Fh A Epa

Th =RE;..

3HaueHusa HaNPSXKEHUIA T1 MPUHMMALOT:

(5.4)

(5.5)

(5.6)



':r-f:ll i D,ﬁRb s

a 3HAYEHNs OTHOCUTENbHBIX AedOpMaLNi 551 MPUHUMAIOT!

=95
) e

B
3Ha4eHnsa OTHOCUTENbHBIX AedopMaL i £57 NPUHUMAIOT:

- NPV HENPOAOIMHKUTENBHOM LENCTBUN Harpy3kn =57 =0,0035;
- PV NPOJOIKATENIbHOM OENCTBMN Harpy3ku - no Tabnmue 5.6.

3Hadenusa &y, Ep 1 £y npuHMMaloT cornacHo 5.1.9, 5.1.10, 5.1.12, 5.1.13.

5.1.19 [Tpn pByxMHenHon pguarpamme (pucyHok 5.1, 6) cxumarowme

HanpsbkeHns 6GeToHa Tj B 3aBMCUMOCTW OT OTHOCUTENbHbIX AedopMaunn =
onpeaensoT no gopmynam:

Ry
npu 0 2 sy £ 551, roe £py =
Eb,red
Ty = Ep red % ; (5.7)
npn £y A Ep 4 Epa
oy = Ry, (5.8)

3HaueHus NpuBeEeHHOro Moayns Aedopmaumm 6eToHa £j yeg NPUHUMAIOT:
By,

Splred

E&,red - (5.9)

3HaueHust oTHoCUTENbHbBIX AedOPMaLNA £ rad MPUHMMALOT:

- PV HENPOAOIKNTENbHOM AEeNCTBUM Harpy3KU £a1 red =0,0015;
- NpY NPOJOIMHUTENBHOM AENCTBUN Harpy3ku - no Tabrnvue 5.6.

3HayeHuss &y, 0 NPUHUMMALOT, Kak B 5.1.18.



5.1.20 PacTtammBalowpme HanpsbkeHust ©OeToHa Tz B 3aBUCMMOCTM  OT
OTHOCUTENbHbIX AedopMmaunn =5 onpenensatT no npmeeneHHbIM B 5.1.18 n 5.1.19
AvarpaMmmMam. Mpu 3ToM pacyeTHbIe 3HAYEHNS COMPOTMBIIEHMS] GeTOHa CxaTuio £j
3aMEHSIIOT Ha pacyeTHble 3HAYeHUsl COMPOTMBIIEHVS GEeTOHa PaCTSHKEHMIO Fipy
cornacHo 5.1.9, 5.1.10, 3Ha4yeHVss HayanbHOro MOAYNsA YNpYrocTn &y onpeaenswoTt
cormacHo 5.1.13, 3HayeHWss OTHocUTEnbHOM AedopMaunn £x  NPUHUMAKOT
cornmacHo 5.1.12, 3HayeHWs OTHOCUTENbHOW AedopMauun £x:7 MPUHUMAKOT MPU

HENPOAOIMKATENBHOM AEUCTBUM Harpy3ku £z:3 =0,00015, npu npogormuTensHOM
AEeNCTBUM Harpy3ku - no Tabnuue 5.6. [Ana AByXIMHENHOW AnarpaMMbl NPUHUMAIOT

£psl »ad =0,00008 - npu HENpPOOOIPKUTENBHOM OEWCTBUW  Harpysku, a npu
NPOAOIHKUTENBHOM - MO Tabnuue 5.6; 3Ha4YeHus E,l_’-:l;f,rgd onpeaensaT no dgopmyne

(5.9), noacTaBnssa B Hee Ky U Epsl ped .

5.1.21 lNpn pacyeTe NPOYHOCTU Kene30b6ETOHHbLIX 31EMEHTOB MO HENTMHENHOMN
nedopmalmMoHHON MoLenn Ans onpefeneHus  HanpsbkeHHO-AedopMUpPoBaHHOMO
COCTOSIHMSI CXaTOW 30Hbl GETOHa MCMNOMb3yT AuarpamMmbl COCTOSHUSA CXAaToro
6eToHa, npuBeaeHHble B 5.1.18 1 5.1.19 ¢ aedopmaLMOHHLIMN XapakTeEPUCTUKaMU,
OTBEYalLMMMN HEMPOLOIPKATENBHOMY AENCTBUIO Harpy3ku. [pyn aToM B KadecTBe
Hambornee NPOCTOM UCMOSNb3YHT ABYXIMHENHYIO AMarpammy COCTOsIHUS 6eToHa.

5.1.22 IMpwn pacyeTe 06pa3oBaHnst TPELLWH B Kerne300EeTOHHbIX KOHCTPYKLMAX MO
HEeNMMHENHOM  dedopMaLMOHHOM  Modenu Ons  onpedeneHvus  HanpsKeHHo-
AedOopMMPOBAHHOTO COCTOSIHUSI CXaToro U pacTaHyToro 6GeToHa WCNonb3yT
TPEXSIMHEVHYIO AnarpaMMy cocTosiHus 6eToHa, npuBegeHHyo B 5.1.18 n 5.1.20 ¢
AedopMaUnoOHHBIMX - XapakTepUCTUKaMK, OTBEYaWMMU  HEMPOAOIHKATENBHOMY
AencTBuo Harpysku. [ByxnmHerHyto guarpammy (5.1.19) kak Hanbonee npocTyro
NCronb3ylT ANA  onpefeneHnss  HanpsXeHHO-4edOpPMUPOBAHHOIO  COCTOSAHUSA
pacTsiHyToro 6eToHa npw ynpyron pabote cxatoro 6eToHa.

5.1.23 MNMpwn pacyeTe aedopmaunin xene3obeToHHbIX ANIEMEHTOB MO HENMMHENHOWN
aedopmMaumoHHon  Mogenu  npu OTCYTCTBUM  TpEWMH AOnd  onpeaeneHus
HanpsPKeHHO-AeOPMNPOBAHHOMO COCTOSIHUA B CXaTOM W pacTsHYTOM OeToHe
NCNONb3YKT  TPEXIIMHEMHYD  AuarpaMMmy COCTosHuA 6eToHa C  ydeToMm
HENPOAOIPKATENBHOTO U NPOLOIPKATENBHOIO OEeNCTBUA Harpy3ku. [pn Hannyaum
TPEeWwuWH Ana onpeaeneHns HanpshkeHHO-4ed0PMUPOBAHHOIO COCTOSHUST CXaToro
6eToHa NOMUMO yKa3aHHOW BblLLEe AnarpaMMbl UCMNOMb3YOT Kak Hanbonee NpocTyto
OBYXITMHENHYIO AMarpammy COCTOsIHMA G6eTOoHa C y4eTOM HEenpoAOSPKUTENBHOIO U
NPOAOIHKUTESNBHOIO AENCTBUS Harpy3Kku.

51.24 Tlpn pacyeTe packpbiTUA HOPMarbHbIX TPEWWH MO HENMHENHON
nedopmalMoHHON Mogenu Ans onpefeneHusa  HanpsbkeHHO-A4edopMUpPoBaHHOMO
COCTOSIHUA B CXXaTOM 6eTOHe MCNoMb3YT AnarpaMMbl COCTOSIHUS, NPUBEAEHHbIE B
5.1.18 n 5.1.19 ¢ y4eTOM HenpoOAOHUTENBHOIO AENCTBUA Harpysku. Npu atom B
KayecTBe Hambornee nNpoCTOM UCMOMb3YHT ABYXNMHENHYD AnarpamMy COCTOSAHMS
6eToHa.



5.1.25 BrnuaHve nonepeMeHHOro 3amopaxuBaHWs M OTTavMBaHUA, a TaKxe
oTpuuaTtenbHbIX Temnepatyp Ha AedopMauMOHHbIE XapakTepucTuku 6GeToHa

YYUTBIBAOT  KOI(PPMUMEHTOM  yCcroBuin  paboTbl ¥y £ 1,0. [Ons Hag3eMHbIX
KOHCTPYKLWI, rnoaBepraeMbiXx aTtMOCepHbIM BO3AENCTBUAM OKpYXKatoLlen cpeabl
npy pacyeTHOW TemnepaType HapyHOro Bo3ayxa B XorogHbin nepuog muHyc 40 °C

N BbllWwe, MPUHUMAKOT KoaddMumneHT “¥p: =1,0. B ocTanbHbIX crnyyasix 3HaveHusi

KoadpdpmLMeHTa “fyz MPUHUMAKOT B 3aBMCUMOCTW OT Ha3HaYeHUs KOHCTPYKLWUA W
YCINOBUI OKpYKatoLen cpeqbl.

5.2 APMATYPA

lNMoka3atenu ka4yecTBa apMaTtypbl

5.2.1 [Ons apmmpoBaHusi »ene3obeTOHHbIX KOHCTPYKUWIM crieayet NpUMeHsATb
oTBevarLlyo TpeboBaHMAM COOTBETCTBYIOLLMX rOCYAapCTBEHHbLIX CTaHAAPTOB UK
YTBEPXOEHHbIX B YCTAHOBSIEHHOM MOpPSAKe TEeXHUYECKUX YCroBUA apMatypy
cneayowmx BUAOB:

- ropsideKkaTaHyr rMagkyld U nepuogudeckoro npodumna C NOCTOSIHHOW U
NnepemMeHHON BbICOTOM BbICTYNOB (COOTBETCTBEHHO KONbLIEBON U CEPNOBUOHbLIN
npodmnb) anameTpom 6-40 mwm;

- TEPMOMEXaHNYECKM YMPOYHEHHYHO NEPUOANYECKOro NPodmnis C NOCTOAHHOW U
nepemMeHHOM BbICOTOM BbICTYNOB (COOTBETCTBEHHO KONbLIEBON U CEPnoOBUOHbLIN
npodmnb) anametTpom 6-40 mwm;

- XOnogHoAeopMNPOBaHHYIO Neproan4eckoro npodmns guametpom 3-12 mm.

5.2.2 OcHOBHbIM MoKasaTenemMm KayecTBa apMaTypbl, yCTaHaBfMBaeMbIM Mpu
NPOEKTUPOBaHMKN, SIBMSETCS KracC apMaTypbl MO MPOYHOCTU Ha pacTsKeHue,
o603HaYaeMbIn:

A - ons ropsyekaTaHon U TepMOMEXaHNYECKN YNPOYHEHHOW apMaTypbl;

B - ana xonogHogedgopMmMpoBaHHON apmaTypbl.

Knaccel apmatypbl MO nNpoYHOCTM Ha pacTskeHve A u B orBevator
rapaHTMpoBaHHOMY 3HaYeHWlo npegena TekydyecTu (C OKpyrmeHuem) ¢
obecnevyeHHoCcTbI0O He MeHee 0,95, onpegensdemMoMy Mo COOTBETCTBYHOLLMM
cTaHgapTam.

Kpome TOro, B Heo6xoaMMbIX Crydasx K apmaTtype npegbsaBnsior TpeboBaHus
Mo AONOMHWTEmMbHLIM MOKa3aTensmM KayecTBa: CBapvBaeMOCTb, MMACTUYHOCTb,
XIagoCTOMKOCTb M Ap.

5.2.3 [ns »xene3obeTOHHbIX KOHCTPYKLMK, NPOEKTMPYEMbIX B COOTBETCTBUMN C
TpeboBaHussMu HacToswero CeBoaa npasun, crieayeT npeaycMmarpusaTb apMaTtypy:

- rmagkyto knacca A240 (A-l);

- nepuogmyeckoro npodmna knaccos A300 (A-ll), A400 (A-lil, A400C), A500
(AS00C), B500 (Bp-I, BS0OC).

B kauyectBe apmaTypbl *ene3obeToHHbIX KOHCTPYKLWIA, yCTaHaBMMBaeMon no
pacyeTy, criegyeT npevMyLLeCTBEHHO MNPUMEHSITb apmatypy nepuoamnyeckoro
npodmna kraccos A500 n A400, a Takxe apmatypy knacca B500 B cBapHbIX ceTkax
n kapkacax. Npn o60CHOBaHUN 3KOHOMMYECKOWN Lienecoobpa3HOCTN LonycKaeTcs
NPUMEHATL apmaTtypy 6onee BbICOKMX KIacCoB.



5.2.4 Tpun BbIGOpPE BMOa M MapoK cTanu Ans apMartypbl, ycTaHaBnNMBaeMon Mo
pacyeTy, a Takxe NpoKaTHbIX CTanen Ansa 3aknagHolx geTanen cnegyeT yuntbiBaTb
TemnepaTypHble YCMOBUSA 3KCMNIyaTaun KOHCTPYKLUIA U XapakTep NUX Harpy>KeHusl.

B KOHCTpyKUMSX, 3KchnyaTupyemblX Mpu  CTaTUYEecKoW Harpyske B
oTannMBaemblX 34aHusX, a TaKke Ha OTKPbITOM BO3A4yXe WU B HeoTanMBaemblX
30aHusX npu pacyeTHou Temnepatype MuHyc 40 °C n Bbiwe, MOXeT ObiTb
npvMeHeHa apmaTypa BCeX BbllLeyKa3aHHbIX KIacCoB, 3a UCKMIOYEeHneM apmMaTypbl
knacca A300 mapku ctarmm Ct5nc (guametpom 18-40 mm) n knacca A240 mapkm
ctanmm CT3Kn, KOTOpble NPUMEHSIIOT Npu pacyeTHon Temnepatype MuHyc 30 °C u
BbiLLE.

Mpn Apyrmx ycroBuAX 3JKcnnyaTauum Kracc apmartypbl M Mapky cTanm
NPUHUMALOT NO cneumanbHbIM YKa3aHUsaM.

Mpy NpoekTMpOBaHMN aHKEPOBKN apMaTypbl B 6ETOHE U COeaNHEHMI apMaTypbl
BHaxnecTKy (6e3 cBapku) crenyeT y4uTbiBaTb XapakTep NOBEPXHOCTM apMmaTypbl.

[Mpy nNpoekTUpOoBaHMN CBapHbIX COeOVMHEHUW apmaTtypbl cnegyeT ydYuTbiBaTb
cnocob U3roToBneHns apMaTypbl.

525 [Ona MOHTaXHblX (MOABEMHbLIX) nNETefb  3NIEMEHTOB  COHOPHbIX
Xene3obeToHHbIX N BETOHHbIX KOHCTPYKLUWUA CneayeT NPUMEHSATb ropsiyekaTaHyto
apmartypHyto ctanb knacca A240 mapok Ct3cn n CT3nc.

B cnyyae ecrnm BO3MOXEH MOHTaX KOHCTPYKUMWA MNPy pacyeTHOW 3MMHEN
TemnepaTtype Hwxke MuHyc 40 °C, Ans MOHTaxHbIX MNeTeNnb He [OOonyckaeTcs
NPUMeHsITb cTanb Mapku CT3nc.

HopmatvBHbIe U pacuyeTHble 3HaYE€HUA XapaKTe pPUCTUK apMaTypbli
HopmamueHbie 3HadeHus1 MPOYHOCMHbIX Xapakmepucmuk apmMamypb|

OCHOBHOW NMPOYHOCTHOW XapaKTepUCTMKON apMaTypbl SBSIETCA HOpMaTUBHOE

3HaYeHWe COMPOTMBIIEHUS PACTSKEHMIO &5, MPUHUMaEMoe B 3aBUCUMOCTM OT
Knacca apmartypbl no Tabnuue 5.7.

Tabnvua 5.7
Apmartypa HomMuHanbHbIM HopmaTmBHble  3HadeHWa  CONPOTUBIIEHUS
Kracca avnametp ac R
apMaTYpbI, MM PaCTAXEHUIO £1; 5y U pacyeTHble 3HaYeHust

COMPOTMBIIEHUS PaCTSPKEHUIO ans
npeaenbHbIX COCTOSHUI BTOPOM rpynnbl Rs,sgr
, MMa

A240 6-40 240

A300 6-40 300

A400 6-40 400

A500 10-40 500

B500 3-12 500




PacuemHbie 3HayeHUs1 MPOYHOCMHbIX Xapakmepucmuk apMamypbl

5.2.6 PacyeTHble 3Ha4YeHWs COMPOTMBIIEHMS apMaTypbl pacTsbkeHuo X,
onpegensaoT no dopmyne

R
R, =% (5.10)
s

roe “¥; - KoahdMUNEHT HaOEXHOCTN NO apMmaType, NPUHUMaEMbIA PaBHbIM:

ANs1 NpeAenbHbIX COCTOAHMI NEPBON PyNMbl:

1,1 - ona apmatypsl kraccos A240, A300 n A400;
1,15 - ons apmaTtypsbl knacca A500;

1,2 - anga apmaTtypsl kriacca B500;

1,0 - Anga npegenbHbIX COCTOAHWUIA BTOPOW rpynnbl.

PacuyeTHble 3HaYeHVss CONPOTUBNEHMSI apMaTypbl PacTSHXKEHWUIO &; NpuBedeHbl
(c okpyrneHuem) Ons npedenbHbIX COCTOSIHWIA MepBoi rpynnbl B Tabnuue 5.8,

BTOpOW rpynnbl - B Tabnmue 5.7. MNpn 3TOM 3Ha4yeHus Rs,n Ans npegenbHbIX
COCTOSIHM MEepBON rpynnbl MNPUHATHI PaBHLIMU HAWUMEHBLLUMM KOHTPOSNMPYEMbIM
3Ha4eHuaM no cootseTcTBytowmM TOCT.

PacuyeTHble 3Ha4YeHVs COMPOTMBIIEHUS apMaTtypbl CXaTuilo £;. NpUHUMaIOT

PaBHbLIMU PacyYeTHbIM 3HAYEHUAM COMPOTUBIIEHUS apMaTypbl PACTSXKEHMIO &, , HO
He ©Oonee 3HayeHun, oTBevalWMX AedopMaumsamMm  yKopodeHuss  B6eToHa,
OKPY>KaloLLEro CXaTyko apmatypy: Npy KpaTKOBPEMEHHOM LENCTBUWN HArpy3ku - He
6onee 400 MlMa, npu AnMTensHOM LENCTBMU Harpy3ku - He Bonee 500 MMa. [ns
apmatypbl knacca BS500 rpaHuWdHble 3Ha4YeHUa  COMPOTUMBIIEHMSA  CXaTuUio
NPUHMMAKTCA C KOIGhULMEHTOM yCnoBuin paboTbl, paBHbiM 0,9 (Tabrmua 5.8).
Tabrnmuya 5.8.



ApmaTtypa PacuyeTHble  3Ha4YeHUss  COMPOTMBMEHMS  apMaTypbl  AnS

KnaccoB npeaenbHbIX COCTOSHUI nepBov rpynnbl, Mia
pacTsKEHUIO ——
DOAONLHON & nonepevHomn
oA s (xomyTOB n
OTOMHYTbIX
cTepxHen) K,
A240 215 170 215
A300 270 215 270
A400 355 285 355
A500 435 300 435 (400)
B500 415 300 415 (360)

MpyMeyaHve - 3HadeHnst &;. B cKOGKax MCMOSb3YyHT TOMbKO NpY pacyeTe Ha
KpaTKOBPEMEHHOE eNCTBUE Harpy3Kku.

527 B HeobxoouMbIX cCrny4adx pacyeTHble 3Ha4YyeHUs MNPOYHOCTHBIX

XapakTepUCTUK apmaTtypbl YMHOXatOT Ha KOIdpuUMEHTbl ycrosBuni paboTbl 7.,
YyYUTbIBaKOLLME OCOBEHHOCTM paboTbl apMaTypbl B KOHCTPYKLIMW.
PacyeTHble 3HayeHWsi COMPOTUBIEHMS MNOMEPEeYHOM apmMaTypbl (XOMYTOB W

OTOrHYTbIX CTEPXHEN) £, CHWKAIOT MO CPaBHEHWIO C £; MyTeM YMHOXEHUS Ha
KoaddnLUMeEHT ycrnoBuin paboTbl ¥;1=0,8, HO npuHumatoT He Gonee 300 Mla.

PacyeTHble 3HauyeHuss £, (C oKpyrneHueM) npueeneHsl B Tabnmue 5.8.

LeghopmayuoHHbIe xapakmepucmuku apmamypbl

5.2.8 OCHOBHbIMW 4eGOPMaLIVOHHBIMM XapaKTEPUCTMKaMM apMaTypbl SBNAOTCS
3HaYeHMs:

- OTHOCMUTENbHbIX AedopMaunii yanMHEHUS apMaTypbl ;3 NPU OOCTVKEHWN
HaNPSHKEHUSIMN PacYETHOTO COMPOTUBIEHNS £ ;

- MoAyns ynpyrocTu apmatypbl &, .



5.2.9 3Ha4yeHua oTHocUTENbHBIX AedopMaLni apMaTypbl £;; ONPeaAenstoT Kak

yrnpyrie npu 3Ha4eHUM COnpOTUBIIEHUSI apMaTypbl &

£40 = —. (5.11)

5.2.10 3HayeHuss Moaynsi ynpyrocTu apmartypbl &, MNPUHUMaOT OfMHAKOBLIMU

NPV PacTSPKEHUM U CxXaTuM U paBHbiMK &, =2,0-107 MMa.

Huazpammbl cocmosiHusi apmamypabl

5211 Tlpu pacyete xene3obeTOHHbIX 3NeMEHTOB MO  HerMHENHOW
AedopMaLMoHHON MOAEenM B KayeCTBE pPacYEeTHOM Amarpammbl  COCTOSIHUS
(BecbopmupoBaHns) apmatypbl, YCTaHaBMMBAKOLWEN CBA3b MeXOy HanpsXeHUsIMm

@ ; N OTHOCUTESNbHbIMKU AedopMaLmsaMU £; apMaTypbl, NPUHUMAIOT OBYXIIMHENHYHO
Avarpammy (pUCyHok 5.2).

[varpaMmMmbl COCTOSIHUS apMaTypbl MPW PacTSXEHUA W CXaTUU NPUHUMaIOT
OO MHAKOBbLIMW.

PucyHok 5.2 - inarpamma cCOCTOSIHUSA pacTAHYTOM apMaTypbl

|
-]

L

"

\1'1 arcigE, E

o] Eg

PucyHok 5.2 - [lnarpamma COCTOSIHUS pacTAHYTOM apmaTypbl

5212 Hanpspkenns B apmartype @, onpegensior B 3aBUCUMOCTU OT

OTHOCUTENMbHBIX AedopMauunin £; COrMacHO Anarpamme COCTOSIHUS apmaTypbl MO
dopmynam:
npu 0<£;<£4p

eEay; (5.12)

5 (5.13)



3HadeHnusa =5, &, n K, npuHumaloT cornacHo 5.2.9, 5.2.10 n 5.2.6. 3HayeHus

OTHOCUTENbHOM AedopMaumm £;3 NPUHUMALOT paBHbiMn 0,025.

6 PACYET J9JIEMEHTOB BETOHHbIX U
XXENE3OBETOHHbIX KOHCTPYKLUUWX NO
NMPEOENBbHbIM COCTOAHMAM NEPBOU
FPYMMbI

6.1 PACYHET BETOHHbIX 3JIEMEHTOB MO NPOYHOCTH

O6wue nonoxeHus

6.1.1 DBeTOoHHble 3feMEHTbl pacCyYMTbIBAOT MO MPOYHOCTM Ha [OencTeBue
NPOAOSbHBIX CXAMAIOLLMX CUM, N3rnbatoLLmx MOMEHTOB M MOMNEPEYHbIX CUS, a Takxke
Ha MEeCTHOe cxaTume.

6.1.2 PacyeT no Nnpo4YHOCTN BETOHHbLIX SNIEMEHTOB MPU OENCTBUN NPOSOSIbHON
CXXMMatoLLen cunbl (BHELEHTPEHHOE cxaTue) u uarmbarowero MoMmeHTa cregyet
NPOV3BOAMUTbL A5 CEYEHUIN, HOPMaribHbIX K UX NPO4OSTbHON OCW.

PacyeT OETOHHbIX 3MEMEHTOB MPSAMOYIOflbHOro, TaBPOBOrO CEYEHWMN npwm
OENCTBUM YCUIMUA B MAOCKOCTN CUMMETPUN HOPMArbHOrO CeYeHNst Mpon3BoasAT Mo
npegernbHbIM yCUnMsaaM corracHo 6.1.7-6.1.12. B ocTanbHbIX cryyasix pacdet
NPon3BoasAT Ha OCHOBE HENMUMHENHOM AedopMaLMOHHOM MoAenn corfacHo 6.2.21-
6.2.31, npyHUMas B pacHeTHbIX 3aBUCMMOCTSIX NSOWaAb apMaTypbl PaBHOW HYIIO.

6.1.3 BeToHHble 3nemMeHTbl B 3aBMCUMOCTM OT YCroBuA uX paboTbl W
TpeboBaHU, NpeabsABSEeMbIX K HUM, pacCyMTbIBalOT MO NpedesibHbiM YCUnuam
6e3 y4eTa unm c y4eTom ConpoTuBneHns 6eToHa pacTAHYTON 30HbI.

Bes yuyeta conpotuBneHuss 6eToHa pacTAHYTOM 30HbI (PUCYHOK 6.1)
NPOM3BOAAT pacyeT BHELLEHTPEHHO CXaTblX 3MEMEHTOB, yKa3aHHbiXx B 4.1.2, a,
NPpUHUMAs, YTO AOCTWXKEHWEe nNpedenbHOro  COCTOSHUS — XapakTepusyeTcs
paspyleHnemM cxatoro 6etoHa. ConpoTmBneHve 6eToHa CxaTuo npy pacdyeTte no

npegenbHbIM YCUIMAM  YCIIOBHO MPEeACTaBNAT HaMNpsiKeHUAMM, paBHbIMU Ay ,
paBHOMEPHO pacnpeaeneHHbIMU MO YacTW CXaToM 30HbI (YCINOBHOM CXaToOW 30HbI) C
LLeHTPOM TSKECTU, COBNagaroLLMM C TOYKOM NPUIIOKEHUS NPOAOSbHON cunbl (6.1.9).

PucyHok 6.1 - Cxema ycunum 1 antopa HanpsokeHUn B CeYeHUM,
HOPMarnbLHOM K NPOAOSIbHON OCU BHELIEHTPEHHO CXXaToro 6eToOHHOro
aneMeHTa, pacCYUTbIBaeMoro rno npoYyHocTu 6e3 yyera
conpoTuBneHnsa 6eToHa pacTAHYTOMN 30HbI



Hewntp
TANCCTH
CEMCHHA

PucyHok 6.1 - Cxema ycunuii 1 anopa HanpsXeHWn B CeYeHUM, HOPMasibHOM K
NPOAONbHON OCK BHELLEHTPEHHO CXaToro 6E€TOHHOro aneMeHTa, pacCYUTbIBaEMOro
no NpPoYHOCTU 6e3 yyeTa conpoTuBneHns 6eToHa pacTAHYTON 30HbI

C y4yeToM conpoTuereHns 6eToHa pacTsaHYTOM 30Hbl (PUCYHOK 6.2) Npon3BoaaT
pacyeT 3feMeHTOoB, yKka3aHHbiXx B 4.1.2, 6, a TaKkke 3MEMEHTOB, B KOTOPbIX He
AOMYyCKalTCA TPELLWMHbI MO YCIOBUAM 3KCNIlyaTauum KOHCTpYKUui. [pu aTom npu
pacyeTe MO npederibHbIM YCUITMAM MPUHUMAIOT, 4YTO MpedenbHoe COCTOsHUE
XapakTepusyeTcs JOCTMXEHMEM NpeferbHbIX YCUnim B 6eToHe pacTAHYTOW 30HbI,
onpegenaemMbiX B NpeanonoxeHnm ynpyrov pabotbl 6etona (6.1.9, 6.1.10, 6.1.12).

PucyHok 6.2 - Cxema ycunum n antopa HanpsbkeHUn B ce4eHum,
HOPManbLHOM K NPOAOSIbHOM OCU U3rnbaemoro (BHeLLleHTPEHHO
cXXaToro) 6eTOHHOro afemMeHTa, pacCYMTbIBaeMoro no NPoYHoOCTU ¢
y4eTOM CONnpoOTUBIIEHNS 6eTOHa PacTAHYTOW 30HbI
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PucyHok 6.2 - Cxema ycunuii 1 antopa HanpsXeHUn B CeYeHUM, HOPMasibHOM K
NpodorbHON ocu m3rmbaemoro (BHELLEHTPEHHO CXaToro) GETOHHOro anemeHTa,

paccyuTbiBaemMmoro no npo4YHOCTN C y4eTOM COMNpOTUBIIEHUA 6eToHa paCTﬂHyTOVI
30HbI



6.1.4 PacyeT no npo4YHOCTN BETOHHbLIX 3NIEMEHTOB NpU AENCTBUU NOnepedHbIX
Cun npou3BOdAT U3 YCroBMSA, MO KOTOPOMY CyMMa COOTHOLUEHWIA [MaBHOro
PacTANVBaloLLEro HanpsXeHuss K pacyeTHOMY COMNpOTUBIIEHNI0 BeToHa oceBOMYy

paCTFI)KeHVHO[ ] MaBHONo0 CXUMaKLWEero HanpsaxeHna K pacyeTHoOMY

COMPOTMBIIEHNIO 6ETOHa OCEBOMY CXATUIO [%] He JospkHa npesbiwath 1,0.

6.1.5 PacuyeTr no npo4yHOCTU OETOHHbIX 3NIEMEHTOB Ha AENCTBME MECTHOW
Harpysku (MecTHoe cxaTue) NPON3BOASAT COMMACHO ykaszaHusm 6.2.42- 6.2.44.

6.1.6 B GeTOHHbIX anemMeHTax B crydasiX, ykadaHHbIX B 8.3.5, Heobxoammo
npeaycmMaTpmBaTb KOHCTPYKTUBHYHO apmaTypy.

PacueT BHELEHTPEeHHO CXaTbIX 3JIeMEeHTOB NO NnpeAefbHbIM YCUITUAM

6.1.7 lpn pacyeTe BHELEHTPEHHO CXaTbiX OGETOHHbIX 3NIEMEHTOB criegyeT

y4uTbIBaTb CryyYauHbI  HavarbHbIA  3KCLEHTPUCUTET €  NPOAONbLHON  CUMbl,
onpegernsemMbln CornacHo ykasaHusam 4.2.6.

i
6.1.8 MNpu rMbKOCTN INEMEHTOB 1 > 14 HeobGXx0QUMO yuuTbIBaTb BIMSHUE HA UX
i
HECyLLyl0  CMOCOOHOCTb  MPOrMOOB  MyTEM  YMHOXEHUS  3HAYEeHWN £; Ha

KoadhdmUMEHT 7, onpeaensieMblin cornacHo 6.1.11.

6.1.9 PacyeT BHELLEHTPEHHO CXaTblX OETOHHbIX 3IEMEHTOB MPU PaCMONOXEHUN
NPOAOSbHON CXMMAIOLIEN CUIbl B Npedenax MonepevyHoro CeYeHust 3neMeHTa
NPOV3BOAST U3 YCIIOBUS

N < Ry Ay, 6.1)

roe £ - nnowaab cxatoi 30HblI 6eToHa, onpeaensemast U3 YCrioBust, YTO ee LIEHTP

TSOKECTM COBMAgaeT C TOYKOM MPUNOXEHUA MPOAONbHOW cunbl A (C yd4eTom
nporn6a).
[ns anemMeHToB NPSMOYronbHOro Ce4YeHns

& = E:n}z[l —? (6.2)

D,OI'IyCKaeTCFI pacyeT BHEUEHTPEHHO CXaTbliX 3JIeMEeHTOB MNpAMOYrosfibHOro

ceyeHVMss NpU  IKCLIEHTpUCUTETE NpPoAOonbHOW cumbl ¢ 42530 wn i £ 204
NPOV3BOAUTL U3 YCIOBUS

N < pRyA, (6.3)

rae A - nnowanb nonepeyHoro Ce4eHNs aremMeHTa;
¥ - KO9(hMUMEHT, NPUHUMAEMbIN NpU ONUTENBbHOM OEACTBUMM Harpysku no

{
Tabnmue 6.1 B 3aBMCUMOCTM OT TMOKOCTH % 3riemMeHTa, Npu KpaTKkoBpeMEHHOM

AENCTBUN HArpy3ky 3HaYeHUst ¥ onpeaensitoT No NIMHENHOMY 3aKOHY, NPUHMMas

i {
=09 npn % =10 un ¥ =0,85 npun %=20;



I - pacuyeTHas AnMHa aneMeHTa, onpefensemMasi Kak Arisi »xerne3006eToHHbIX
3I1EMEHTOB.

Tabnumua 6.1
It 6 10 15 20
e 0,92 0,9 0,8 0,6

BHeLEeHTpPEHHO CxaTble BETOHHbLIE 3MEMEHTbI, B KOTOPbIX NOSIBIIEHWE TPELUMH
He OOoMyCKaeTcs No YCrioBUsIM aKcnyaTauum, He3aBMCUMO OT pacyeTa 13 ycroBusi
(6.1) pomkHbl ObITb NMPOBEPEHbI C Y4ETOM COMPOTMBIIEHMS GETOHa pacTsHYTON
30HbI U3 yCrnoBus

W< ﬂﬂb—fﬂ
Tl (6.4)

Ans 3neMeHToB NPsSIMOYrofbHOro ceyeHus ycrosue (6.4) uveet Bua

o< Rubh
begn _

il (6.5)

B dopmynax (6.4) n (6.5):

Ys - pacCTodHMe OT LeHTpa TSXeCTU cedeHus anemeHta o Haubonee
pacTsHYTOro BOSIOKHA;
- KoahdmumneHT, onpegenaemblil COrnacHo ykasaHuam 6.1.11.

6.1.10 Pac4yeT BHELEHTPEHHO CXaTblX 3fIEMEHTOB MNPWU  PacCMosiIOKEHUN
NPOLONbHON CHMMAIOLLEN Curbl 3a npegenaMy NnonepeyvyHoro CeyYyeHust anemMeHTa
nNpou3BoaAT U3 ycriosun (6.4) n (6.5).

6.1.11 3HauyeHve koadpdMUMeHTa %, y4MTbIBaKOLWIEro BrMsHME npormba Ha

3HaYeHne aKCLEHTPUCUTETA NPOAOIIBbHOM CUMbl €[y, ONPeaensoT no gopmyne

(6.6)

roe M. - ycrioBHas Kputuyeckas cuna, onpeaensemas no copmyne
B 7D
Ny = R (6.7)
I
roe ) - >XeCTKOCTb 93fieMeHTa, onpegensemMas Kak Ans >xene3obeTOHHbIX
3NeMeHTOB, HO 6€e3 y4eTa apMaTypbl corfnacHo 6.2.16.

PacuyeT usarm6aeMbix afieMeHTOB MO NpeAefibHbIM YCUITUAM



6.1.12 Pac4yeT m3rmbaembix GETOHHbIX 3MEMEHTOB cregyeT MpousBOAUTb U3
yCrioBus

M <My, (6.8)

roe My - npedenbHbI U3rMBaoWMA MOMEHT, KOTOPbIA MOXET OblTb BOCTMPUHST
ceyvyeHveM arnemeHTa.

3HaueHne M, onpegensoT no copmyne
My = R, (6.9)

roe - MOMEHT CONPOTUBIIEHUSI CEYEHMS A1 KPAMHETO PacTsHYTOro BOJOKHA.
[ins anemMeHTOB NPSIMOYronbHOro Ce4eHus

W= (6.10)

6.2 PACYET XEJIE3OBETOHHbIX JIEMEHTOB O
NMPOYHOCTHU

O6wue nonoxeHwus

6.2.1 XXene3obeToHHbIE 3NIEMEHTbI PacCYMThLIBAOT MO NPOYHOCTU Ha OENCTBUE
N3rmbaroLLX MOMEHTOB, MPOAOSIbHBIX CUIT, MONEPEYHbIX CUIT, KPYTALLMX MOMEHTOB U
Ha MecTHoe AencTBMe Harpy3kn (MeCTHOe cxxaTue, NpoLaBMBaHue).

PacyeT no npo4yHOCTM XKene3o0eTOHHbIX 3NEeMEeHTOB Ha Aeuncrteue
M3rnbaroLmx MOMEHTOB U NPOAOITIbHbLIX CUJ

Obuwue nonoxeHusi

6.2.2 PacuyeT No NpPOYHOCTM Xerne3obeToHHbIX 3MeMeHTOB Npu OencTBum
n3rmbaroLLmMx MOMEHTOB UM MNPOLOMbHbLIX CWUN  (BHELEHTPEHHOE CXaTue unm
pacTsbkeHve) crieqyeT Npou3BOAUTb A5 CeYEHMIN, HOPMarbHbIX K UX NPOAOSIbHON
ocu.

PacyeT no NpoYHOCTM HOPMarbHbIX CEYEHWUA XEerne30O0ETOHHbIX 3fIEMEHTOB
cregyer npou3BOoAMTb Ha OCHOBE HenMHEMHOW [edopMaLMOHHON  MOAEenv
cornacHo 6.2.21-6.2.31.

HdonyckaeTca pacyeT  Xene3obeTOHHbIX  3NIEMEHTOB  MPSIMOYIOSIbHOrO,
TaBpoBOro W [OBYTABPOBOrO CEYEHUA C apmaTypon, pPacrofiOXEeHHOW Y
nepneHauKynApHbIX NAOCKOCTN M3rnba rpaHen anemeHTa, npy 4ENCTBUMU YyCUNMn B
NAOCKOCTU CUMMETPUM  HOPMasibHbIX CEYEHWA NPOM3BOAUTL Ha  OCHOBE
npeaeneHbIX YCUnui cornacHo 6.2.5-6.2.17.

6.2.3 lNpn pacyeTe BHELEHTPEHHO CXaTblX 3NIEMEHTOB CrieayeT YyYuTbiBaTb
BNMSIHME nporMba Ha WX HeCyLUyt CnocoBHOCTb, Kak npaBwuio, nyteMm pacyerta
KOHCTPYKLIUIA N0 AeopMMPOBAHHON CXEME.

[donyckaeTca nNpov3BOAUTb pacyeT KOHCTPYKUMA MO HeaedopMUpOBaHHOM

!
cXeme, ydyuTbiBad npu rmbkocTm _£>14 BNMsiHne npornba anemeHTa Ha ero
I

NPOYHOCTb, MYTEM YMHOXEHWUS1 HAa4YarnbHOro 3KCLLEHTPUCUTETA € HA KO3 NEHT
T, onpegensaemblin COrnacHo ykasaHusam 6.2.16.



6.2.4 [nsa xene3obeToHHbIX 35IEMEHTOB, Yy KOTOpbIX MNpederibHoe ycurve no
NMPOYHOCTWN OKa3blBAETCHA MEHbLLE NpeaeribHoro ycunmsa no obpasoBaHulo TpeLLyH
(7.2.5-7.2.11), nnowanb CeYeHUs NPOAOSIbHOM pPacTAHYTOM apMaTtypbl OOIPKHA
ObITb yBENMYEeHa NO CpaBHEHMIO C Tpebyemon u3 pacyeta no NPOYHOCTN HE MeHee
yem Ha 15% wm cooTBeTCTBOBATbL MNpedeslbHOMy YyCcunmMi no obpa3oBaHuUto

TPELLWIH.

Pacuem no npoyHocmu HopMaribHbIX cedeHull o rnpeodesibHbIM yCuusim

6.2.5 [pegernbHble ycunMa B CEYEHWW, HOPMarbHOM K MNPOAOSbHOM OCWU
anemMeHTa, criegyeTt onpegensTb UCX0AsA U3 crieaytoLwwmx NPeanoChbIsiokK:

- CONpOTUBIEeHNe BeToHa PacTKEHNIO NMPUHUMAIOT PaBHbIM HYIHO;

- conpoTuBrneHve 6eToHa CxaTuio NPeacTaBnseTCcs HanpsXKeHUSMU, paBHbIMU

£}, 1 paBHOMEpPHO pacnpeaerneHHbIMI No CXaTol 30He 6EToHa;

- AecopMaumn (HanpshkeHUs!) B apMaTtype OnpeaensioT B 3aBUCUMOCTU OT
BbICOTbI CXaTOW 30HbI 6GETOHA;

- pacTArvBaloLLMe HanpskeHUst B apMaTtype NpuHUMMatoT He Gornee pacyeTHOro

COMPOTUBNEHNS PACTSKEHMIO £ ;
- CKMMalOLWE HanpsikeHUst B apMmaType NpuHUMaloT He Goree pacyeTHOro

COMPOTMBNEHUS CxXaTuo K, .

6.2.6 PacyeTr no NpoOYHOCTW HOpPMarbHbIX CEYeHWn cregyeT Npous3BOAUTbL B

3aBUCUMOCTHU OT COOTHOLLEHUA MeXxay 3Ha4YeHnem OTHOCUTENBHOWN BbICOTLI CXaTOM
X
30HblI 6eTOHa i S, onpegendemMblM N3 COOTBETCTBYHOLLIMX yCJ'IOBMIZ paBHOBECUA,

o

N 3Ha4YeHnem FpaHI/I‘-IHOVI OTHOCUTENBHON BLICOTbI CXATOW 30HbI ER, npn KOTOpPOM
npegernbHoe COCToAHME 3JieMeHTa HacTynaeT OaAHOBPEeMEHHO C OOCTWMXeHWEM B

pacTAHYTON apMaType HanpsXkeHUsl, paBHOrO pac4yeTHOMY COMNPOTUBREHUIO X .
6.2.7 3HaveHve £ onpenenstoT no opmyre

0.2
Es.al

Epult (6.11)

R
g,=2R o
R I’EED

1+

rae €56 - OTHOCUTENbHAA gedopManms pacTaHYTOM apMaTypbl MPU HaNPSXXeHUNX,

paBHbIX A,
- R.S
Fsel = E; (6.12)

&

fhuif - OTHOCUTENbHAA ,u,eq)opmau,vm cxatoro 6eToHa npu HanpaxeHndx,

paBHbIX &5 , NpuHUMaemas pasHoi 0,0035.

6.2.8 lpn pacyeTe BHELEHTPEHHO CXaTblX Xene3o0eTOHHbIX 3NEeMEHTOB B
HayanbHOM 3KCUEHTpUCUTETE MPUIIOKEHUS NPOLONbHON CuUnbl gy criegyet

YUTbIBATb CIydalHbIA 3KCLLEHTPUCUTET £ *, NPUHUMAaEMBbIN No yka3aHuam 4.2.6.
Yy y 1 Yl

* TeKCT OOKYMEHTa COOTBETCTBYET opurvHany. - [pumeyaHue v3roToBuUTENs
©a3bl AaHHbIX.



Pacuem usaubaembix 351eMeHmMo8

6.2.9 Pac4eT no NpOYHOCTM CeYEeHUN U3rmbaembiX dIEMEHTOB MPOU3BOAAT U3
yCcrioBus

MMy, (6.13)

roe My; - npedenbHbI U3rMGaoWMIA MOMEHT, KOTOPbIA MOXET OblTb BOCMPUHST
ceyvyeHveM arnemeHTa.

6.2.10 3HadeHve A,z 0ONA M3rMGaeMblX SNEMEHTOB NPSAMOYIONbHOMO CeYeHnst
X
— <

#o

(pucyHok 6.3) npu £ = £ onpepensitoT no coopmyrne

My = Rpbx(hy —0.5x) + R A (g —a), (6.14)
Nnpwn 3TOM BbICOTY CXaTOW 30HbI X OonpeaensatT no gopmyrne

Ry miR Al
itk 5645

b (6.15)

PucyHok 6.3 - Cxema ycunuu n antopa HanpsbkeHUn B ce4eHuu,
HOPMarnbLHOM K NPOAOSIbHOM OCU U3rMbaemMoro xene3o6eToOHHOro
3aneMeHTa, Npu ero pacyete No NPOYHOCTU

R,

gt

L& g

Mx— RR'A’

—e=— R,

=
N

et

qx_ﬁ_b Rjﬁj

- ><f

PucyHok 6.3 - Cxema ycunuii 1 antopa HanpsXeHWn B CeYeHUM, HOPMasibHOM K
NPoAorbHON OCKM U3rMBaemoro ene3obeToHHOro afieMeHTa, Npu ero pacyere no
NMPOYHOCTH

6.2.11 3Hayenve A, ONA M3rMbaembiX 3NEMEHTOB. MMEKOLLMX MOSKY B CXaTon
X
— £

o

30He (TaBpoOBble W [ByTaBPOBble CeueHus), npu &= £p onpegensitotr B

3aBUCUMOCTU OT NOJNOXEHNA rpaHnL bl CXXaTOWN 30HbI:

-



/picture/get?id=P016F&doc_id=1200037361

a) ecnu rpaHuL.a NpoxXo4uT B Nosike (pUcyHok 6.4), T.e. cobnogaetca ycrnosue
R.A = RE,E:}&}» hilmallls (6.16)

3HauyeHne M, onpenensaoT no 6.2.10 kak Ans NPSIMOYroNbHOTO CEYEHNS LUMPUHONA

E:n_};
6) ecrnm rpaHvua npoxogut B pebpe (pucyHok 6.4, 6), T.e. ycrnosue (6.16) He

cobniogaetcs, 3HadeHve A, onpedensaoT no gopmMyne

My = Rpbx(hy —052) +
+ R, (E:-} —E:-jﬁz:f (hy - D,Sﬁz}j +
+ R A (h-a’) (6.17)
Npy 3TOM BbICOTY CXaToW 30Hbl 6ETOHA * onpeaensitoT no dopmyne

R4 - R AL~ Ry (b ~b);
Ryb '

X

(6.18)

PucyHok 6.4 - llonoXxeHue rpaHnLbl C)XKaToON 30HbI B CE4eHUU
n3rnb6aemoro xene3o6eTOHHOro 3fieMeHTa

a A
#lr-' L]
L*

i i iy /"?

I|:J,'

7/7 g&//’f//,f ./,/f/// H‘ ul
|

a - B norke; 6 - B pebpe

PucyHok 6.4 - [lonoxeHue rpaHuLbl CXaTOM 30Hbl B CEYeHUn u3rnbaemoro
»enesobeToHHOro anemMeHTa
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6.2.12 3Ha4yeHue f:':;r , BBOAUMOE B pacyeT, NPUHMMAaKOT U3 YCIIOBUSA, YTO LUMPUHA
cBeca MNoSKM B Kaxayt CTOpPOHy OT pebpa gorrkHa 6biTb He Gonee 1/6 nponeta
anemeHTa un He boree:

a) Mpu HamMiuM nornepeyHbix pebep wrm npu 4y 2012 =1/2 pacctosmus B
CBETY MeXay NPOAomNbHLIMM pebpamu;

6) Npy OTCYTCTBUM MonepedHblX peGep (UM NpU PacCTOSHUSIX MEXDY HUMM

BOMbLLMX, YEM PACCTOSHUSI MEXOY NPOAONbHBIMU pebpamu) u 2y < 0,1 — bk ;

B) Npn KOHCOJbHbIX CBEeCaX MNOJiKU:
npu Ez}- 20,1k - 6&}- :

npu k_}' < [],[:]5.32 - CBECbl HE YYNTbIBAIOT.

6.2.13 lNpn pacyeTe NO NPOYHOCTM M3rMOAEMBIX INIEMEHTOB pPEKOMEHOYyeTCs

cobniogath ycriosue x £ £ phy.
B cnyyae, korga MO KOHCTPYKTMBHLIM COODpaXeHWsiM uiM M3 pacyeTta Mo
npenenbHbIM  COCTOSIHUSIM  BTOPOW  TpyMnbl  MAoWwanb pacTsHYTOW apMaTypbl

npuHATa Gonblueit, Yyem 3TO TpebyeTca ANA COGMOAEHUs YCrnoBus x = & pl,
[onyckaeTcs npefernbHblii narnbarolmini MomeHT M, onpegenatb no dopmMynam

(6.14) nnm (6.17), NoACTaBNAA B HAX 3HAYEHUS BbICOTbI CXXaTOW 30HbI % = & iy .

6.2.14 MNpn CUMMETPUYHOM apmMupoBaHum, korma K. A= R, A 3HayeHne M,y
onpegensaoT no gopmyne

My =R (g —a). (6.19)

Ecrv BbluncrieHHas 6e3 yueTa cxatomn apmatypsl (A; =0) BbicoTa cxaToit 30Hb

X
x<2a, B opmyny (6.19) noacTaBnsOT BMECTO @ 3HaYeHue 5

Pacyem B8HEUEHMPEeHHO cxXambiX 3/1eMeHImMos8

6.2.15 PacyeT no NpovYHOCTU MPAMOYrofibHbIX CEYEHUN BHELLEHTPEHHO CXaTblX
3r1IEMEHTOB NPOU3BOASAT U3 YCIOBUSA

Ne € Ryba(ly — 0,5x) + R, 4 (g —a”) (6.20)

rae ¢ - pacCTOsiHME OT TOYKWU NPUMOXEHUS CUnbl &' 0O LeHTpa TSHKeCTU ceveHunst
pPacTAHYTON UM HauMeHee CXaToW (MPW NOMHOCTbLIO CXaTOM CeYEeHUU 3reMeHTa)
apmaTypbl, paBHoOE:

" .’EED —
€ =eqn
2
30ecb - KO3(PUUMEHT, YYUTbIBAOWMIA BIUSHWE NPOAOSLHOrO u3rmba
(npornba) anemeHTa Ha ero Hecyllyl CnoCOBHOCTb U ONpeaensieMbii COorfiacHo
6.2.16.
BbICOTY CXaToM 30HbI x ONpenenstoT:



X
a)npu £ = o % Eg (pucyHok 6.5) no hopmyne

- N+R A — R A .

x A5 : (6.21)
X
6) npn & = ) # £ Rno chopmyne
N+ R4, % - Rsc"q;
= <R
o
Ryb+ DR A
pll-gg) . (6.22)

PucyHok 6.5 - Cxema ycunum n antopa HanpsokeHUn B CeYEeHUM,
HOpPMasribHOM K NPOAOSIbHOW OCU BHELLEHTPEHHO CXaToro
Xene3ob6eTOHHOro aNeMeHTa, NPU pacyeTe ero No NPoYHOCTU

l.\,.r
8 A.l

3 R, M

‘ w I

4 . > RA

/

l"'ll I
4

b

PucyHok 6.5 - Cxema ycunuii 1 antopa HanpsKeHWn B CEYEeHUM, HOPMasibHOM K
NpOLONbHON OCU  BHELEHTPEHHO CXaToro >Kerie300eTOHHOro 3nemMeHTa, npwu
pacyeTe ero no Npo4YHOCTH

6.2.16  3HaveHne  KoapdMUMEHTa ¥  Mpu pacyeTe KOHCTPYKUMMA MO
HeaedopMUpPOBaHHOM Cxeme onpeaenstoT no dopmyne

-:r}:
1_

N

or

(6.23)

roe N, - ycrioBHasi KpuTUYeckasi cura, onpegensiemas no opmyre
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N-:J" = —2 s (624)

rae [} - XeCcTKOCTb ene3obeToOHHOro 3N1iEMEHTa;

{1 - pacuyeTHaa anvHa anemeHTa, onpeaensemast cornacHo 6.2.18.
[lonyckaetcs 3HadeHne [ onpenensaTb No dopmyrne

D=lkyByl +k,E. 1, (6.25)
rae EE,, E.s - MOAynn ynpyroctun CootTBeTCTBEHHO 0eToHa u apMartypbl;

!, {. - MOMEHTbI MHepLUM NroLLaaen ce4eHnss COOTBETCTBEHHO BETOHa 1 BCe
NPOAONbHON apMaTypbl OTHOCUTEMbHO LIEHTPa TSXKECTU MOMNEPEeYHOro CeyveHus
3nemMeHTa;

0,15
e e
wp(0.3+8,)
k=0
- KOG(pd)VILWleHT, y“IMTblBal'OLLI,VM BInnaAHMe ANUTENbHOCTU ﬂ,eﬁCTBMﬂ Harpy3ku
M
oy =1+ =2,
M

1

My, My - MOMEHTbI OTHOCWTENbHO LeEeHTpa Haubonee pacTSHYTOrO WM
HaMMmeHee cxaToro (MpyM UENMKOM CXaTOM CeYEeHWW) CTEPXHA apmaTypbl
COOTBETCTBEHHO OT AEWCTBMS MOSHOM Harpy3kM U OT LENCTBUSA MOCTOSHHBLIX W
ANMTENbHBIX HAarpy3oK;

o &
&, - OTHOCUTENbHOE 3Ha4YeHne SKCLEHTpUCUTETA NPOAONBHOM CUMbI ?'?', e

M
ég = —, npuHMMaemoe He meHee 0,15.
N

[lonyckaeTcss  yMeHbluaTb  3HadeHWe  koadpuuMeHTa @ C  y4eToMm
pacnpefeneHus n3rMbarlmx MOMEHTOB MO AfMHE 3NeMeHTa, XapakTepa ero
0edopMMPOBaHNS N BINUSIHUSA NPOrMOOB Ha 3HadYeHue U3rmbarollero MomeHTa B
pacyYeTHOM CeYeHUM NyTeM pacyeTa KOHCTPYKLUM KaK ynpyro CUCTEMBI.

6.2.17 PacyeT no npoYHOCTU MPSAMOYrofbHbIX CEYEHU BHELLEHTPEHHO CXaTbIX
3M1EMEHTOB C apmaTtypour, pacnosiokeHHOM Yy MPOTMBOMOMOXHbLIX B MIIOCKOCTU

5 k2
n3rnda CTOPOH Ce4eHudA, Mpun J3KCUEeHTpUucuteTe npoaoribHON CUnbl #q iﬁ 7

{
rmokocTu % £ 20 ponyckaeTcsa Npou3BO4UTb U3 YCIIOBUS

N <Ny, (6.26)

roe M,y - npegenbHoe 3HadYeHue NpoOorbHOM CUMbl, KOTOPYH MOXET BOCMPUHATH
aremMeHT, onpeaensemoe no gopmyre

Ny = wl(Rp A+ R ). (6.27)



3nech A, ;s - NNowaab Bcet NPpoaonbHON apMaTypbl B CEYEHUM 3TIEMEHTA;

¥ - KO3(PULMEHT, MPUHMMaEMbI NpU OSMUTENbHOM OEeUCTBUM Harpysku Mo
Tabrvue 6.2 B 3aBUCMMOCTM OT MOKOCTM 3nemeHTa; Npu KpaTKOBPEMEHHOM

,EI,GVICTBI/IM Harpy3kun 3Ha4eHuA e onpeaenaroT no J'MHeVIHOMy 3aKOHY, NpuHMMad i
! !
=0,9 npw % =10 n ¥ =0,85 npu % =20.

Tabnvua 6.2
It 6 10 15 20
i@ 0,92 0,9 0,83 0,7

6.2.18 PacyeTHyto AnvHY {j BHELIEHTPEHHO CXATOro 3fieMeHTa onpeaensioT Kak
ANs 3NEeMEHTOB paMHON KOHCTPYKLUK C y4eToM ee AediopMUPOBAHHOIO COCTOSIHUS
npu Havboree HEeBbIOAHOM AN AAHHOMO 3fieMeHTa PacoSIOKEHUN Harpysku,
npuHMMasi BO BHUMaHune Heynpyrve gedopMauum MaTepuanos U Hannune TpeLumH.

[JonyckaeTcsi pacyeTHyl0 AnMMHY Iy 3MEeMEHTOB MOCTOSIHHOMO MOMEepeyHoro
ceyeHus No gnmuHe { Npyv 4encTBUM NPOAONBHOW CUMbl NPUHUMAaTbL PaBHON:

a) ANns 9feMeHTOB C LWAapHUPHBLIM onvpaHMeM Ha AByX koHuax - 1,0/;

0) AnNa 9NemMeHTOB C XeCTKOW 3afesfikon (MCKMoYarowen noBOpOT OMOPHOro
CeYveHuns1) Ha OQHOM KOHLLE W He3aKpenneHHbIM APYrMM KOHLOM (KOHcomb) - 2,07 ;

B) AnAa 3NeMeHTOoB C LWapHUPHbIM HeCMeELLgeEMbIM onnpaHnemMm Ha OaHOM KOHLE, a
Ha Opyrom KOoHLe:

C »ecTkon (6e3 nosopoTa) 3agenkomn - 0,7/ ;
C noaaTnMBon (AonycKatoLwen orpaHMYeHHbI NOBOPOT) 3agernkon - 0,97 ;

r) ANs 3/IEMEHTOB C MOAAT/MBbLIM LUAPHUPHBLIM OMMPaHMEM (4OMYCKaLLMM
OrpaHM4eHHOE CMELLEHUE OMnopbl) Ha OAHOM KOHLLE, @ Ha APYTOM KOHLLE:

C »ecTkon (6e3 nosopoTa) 3agenkon - 1,5/;
C NoaaTnMBON (C OrpaHNYEHHbIM NOBOPOTOM) 3adesNikom - 2,04 ;

A) ANs 9NEMEHTOB C HeCMeLLaeMbIMW 3agernkamy Ha ABYX KOHLax:
»ecTkumu (6e3 nosopota) - 0,5/
noAaTiMBbIMK (C orpaHUYeHHbIM NoBOpPoTOM) - 0,87 ;

€) 0N 9NIEMEHTOB C OrPaHMYEHHO CMeLLaeMbIM/ 3aenkaMm Ha ABYX KOHLLaX:
*ecTkumum (6e3 noeopora) - 0,8/ ;
No4aTMBbLIMM (C OrpaHUYEHHbIM MOBOPOTOM) - 1,27 .

Pac4yem ueHmparbHo-pacmsiHymbiX 371IeMeHmos

6.2.19 Pac4yeT NO MPOYHOCTU CEYEHUN LEHTPAribHO-PaACTAHYTLIX 3NIEMEHTOB
crieqyeT Npov3BoAUTb U3 YCIoBUS

N <Ny, (6.28)



roe N,y - npenenbHoe 3HayeHWe MNPOAONbHOM pacTArMBaloOLLEN CUIMbl, KOTOpOe
MOXET OblTb BOCMPUHATO 3NIEMEHTOM.

3HayeHue cunbl M, onpegensioT no opmyrie
MNop= Ryl (6.29)
roe 4, s¢ - NNOLAAb CeYeHust BCeii NpoaomnbHOI apMaTypbi.
Pacyem eHeUEHMPEHHO pacmsIHyMbIX 37IEMEHMO8

6.2.20 PacyeT no nNPOYHOCTU MNPAMOYIOSiIbHbIX CEYEHUN BHEL,EHTPEHHO
pPacTsHYTbIX 3fIEMEHTOB crieayeT MNpou3BOOUTbL B 3aBUMCUMOCTU OT MOSIOKEHMUS

NPOAONBLHON Cunbl AV :

a) ecnv npofgornbHasa cuna AN npunoxeHa Mexay paBHOOENCTBYHOLLMMU YCUIIA
B apmatype & 1 5 (pucyHok 6.6, a), - U3 YCIOBUIA:

Ne & My : (6.30)

Ne' <My (6.31)

roe Me n MNe' - younusa ot BHELLUHUX Harpysok;
My v My - npenenbHbIe YCUnns, KOTOpbIe MOXET BOCTIPUHATL CeYeHme.

Yeurma M, v M, onpegensioT no oopMynam

My = Rodslhg —a'); (6.32)
My = RoA (g —a'); (6.33)

0) ecnm npogornbHaa cuna A npuroxeHa 3a npegenamMu pacCTOSHUA Mexay
PaBHOAENCTBYIOLLMMM yCUrMiA B apMatype 5 un & (pucyHok 6.6, 6), U3 ycrnosus

(6.30) onpenensioT npeaensHbIi MOMeHT A, no dopmyne

My = Rybx(hy —05x)+ R, A, (g —a), (6.34)
Npv 3TOM BbICOTY CXaTOW 30HbI x ONpPeAenstoT no gopmyre

Rsﬂs o Rsc ﬂ.; =i
x=
RE,E:'

(6.35)

PucyHok 6.6 - Cxema ycunum n anopa HanpsokeHUn B CeYeHUM,
HOPManbLHOM K NPOAOSIbHOM OCU BHELLEHTPEHHO PacTAHYTOro
Xene3ob6eTOHHOro anemMeHTa, NPy pacyeTe ero No NPOYHOCTU NpwU
NpuUnoXeHun npoaosnibHoun cunbi N



A > RA’ c/ }\-
B
W
N e e ¥
e
= : h} = RA, -\ [ /
V
lJ‘!I
b
& A
B n Rﬁ :"II1\.
‘u‘. [ —— ::r;; / i
= " b
______ Y,
= J
T
2 ks A
o - \"JI/
b ‘
b

a - Mexay paBHOAEWCTBYIOLWMMM yCUnuii B apmatype S5 u 5, 6 - 3a npegenamm
PacCTOSIHUSI MeXOY PaBHOAENCTBYOLMMM YCUNWA B apMmaType & un 57

PucyHok 6.6 - Cxema ycunumin 1 aniopa HanpsbkeHUn B CE€YEeHWM, HOpMaribHOM K
NPOAOSIbHON OCU BHELEHTPEHHO PacTAHYTOro >Kerne3obeTOHHOro 3fieMeHTa, npu

pacyeTe ero no NPOYHOCTU NPU NPUMNOXKEHUN NPOAOIbHON CUMbl A

Ecrm nonyyeHHoe u3 pacyeta no dopmyne (6.35) 3HaveHue x > £ php, B

chopmyny (6.34) noactaBnsoT x = £ phy, rae Ep onpedensiioT CornacHo ykasaHusm
6.2.7.

Pacyem no npo4Hocmu HOpMaribHbIX CEYEHUU Ha OCHo8e HeruHelHoU
OeghopmaluoHHOU Mmoderu
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6.2.21 lpn pacyeTe MO NPOYHOCTU YycunMA W pedopmaunm B CeveHuw,
HOPMarnbHOM K MPOAOSbHOW OCWU dfieMeHTa, ONpeaensioT Ha OCHOBE HENMVHEWHOW
nedopmalMoOHHON MOAESN, NCMOMb3YIOLLEN YpaBHEHNS] paBHOBECUSA BHELLHUX CUN U
BHYTPEHHUX YCUINIA B CEYEHUN SNIEMEHTA, a TaKXe CrieaytoLLme NoroXeHus:

- pacnpegerieHne OTHOCUTENbHbLIX Aedopmauunin 6etoHa M apmaTypbl MO
BbICOTE CEYEeHUS AfieMeHTa NPUHMMAIOT MO NIMHENHOMY 3aKOHY (rMnoTesa MnioCKUX
ceyvyeHun);

- CBA3b MeXOy OCEBbIMW HarpPsPKEHUAMU U OTHOCUTEMbHBLIMKU AedopmManmsamm
©eToHa 1 apmatypbl NPUHUMAIOT B BUAE AMarpamMMm COCTOSAHUS (4edopMUPOBaHNS)
6eToHa 1 apmatypsbl (5.1.17, 5.2.11);

- conpoTtuBrieHne 6eToHa pacTAHYTOW 30Hbl [OMYCKaeTCsl He Y4uTbIBaTb,

npuHUMas npu =g 20 HanpsbkeHusa o =0. B oTaenbHbIX crydasx (Hanpumep,
n3rmbaemble U BHELEHTPEHHO CxaTble OETOHHble KOHCTPYKUWUM, B KOTOPbIX He
AOMyCKalT TPELWHbI) pacyeT Mo MPOYHOCTU MPOM3BOAAT C Yyd4eToMm paboThbl
pacTsiHyToro 6eToHa.

6.2.22 lNMepexoq OT antopbl HANPsPKEHWUN B 6eTOHe K 0606LLIEHHBIM BHYTPEHHUM
YCUNMAM  ONPeAEenstoT C MNOMOLWbI0 NPOLEeaypbl YMUCIIEHHOMO WHTErpMpOBaHUSA
HanpsXXeHUn No HopMarbHOMY ceYeHuto. [Ins 3Toro HopMarbHOe CeYeHne YCIoBHO
pa3fenstoT Ha Marble y4acTKU: Npyu KOCOM BHELLEHTPEHHOM CxaTum (pacTaXeHuUm)
N KOCOM u3rnbe - No BbICOTE W LUMPUHE CEYEHUS; NPU BHELLEHTPEHHOM CXaTum
(pacTskeHun) n m3rmbe B NMOCKOCTU OCU CUMMETPUM MOMEPEYHOro CeYeHus
3rieMeHTa - TOMbKO MO BbICOTE ceveHus. HanpsxeHusa B npegenax MasnbiX y4acTKOB
NPUHUMAIOT PaBHOMEPHO pacnpeaeneHHbIMU (YCpeaHEHHbIMN).

6.2.23 lNpu pacyeTe 351eMEHTOB C UCNOMNb3oBaHNEM aAedopMaLMOHHOW Mogenn
NPYHUMAIOT:

- 3HaYEeHUSA CXXMMatOLLEN NPOAOSIbHOM CUMbI, a TaKXKe CXUMAIOLLMX HaMNPsSKEHWUN
n gedopmaumn ykopodeHnss 6eToHa n apmatypbl - CO 3HaKOM "MUHYC";

- 3Ha4YeHWst pacTArMBaloLIEN MPOAOSIbHOM CUMbl, @ TakXe pacTArMBatoLLmX
HanpskeHun 1 gedopmaunin yanmHeHnsa 6eToHa 1 apmaTtypbl - CO 3HaKoM "nntoc”.

3HaKn KOOpAMHAT LEHTPOB TSHXKECTU apMaTypHbIX CTEpXHEW U BblOereHHbIX
y4acTKOB G€eTOHa, a Takke TOYKM MPUMOXKEHUS NPOLOSNbHON CUMbl MPUHUMAKOT B

COOTBETCTBUM C Ha3HAYEHHOM cucTtemon koopaumHat XOF . B obwem cnyyae

Hayano KoopauHaT 3TOW CUCTeMbl (Todyka ) Ha puUCyHKe 6.7) pacnonaratoT B
NPOW3BONbHOM MECTE B Nnpeaesnax nornepeyHoro Ce4eHust aneMeHTa.

PucyHok 6.7 - PacyeTHasa cxema HOpMasibHOro ce4yeHus
Xene3ob6eTOHHOro anemMeHTa



PucyHok 6.7 - PacdeTHasa cxemMa HOpPMasbHOrO CeYeHus1 >Kere3obeTOHHOro
anemeHTa

6.2.24 Tpn pacyeTe HoOpMarnbHbIX CEYEHUM MO MPOYHOCTM (PUCYHOK 6.7) B
obLem crnydyae Ucnonb3yroT:

YPaBHEHMS1 PABHOBECUSI BHELUHMX CWIT U BHYTPEHHWUX YCUIMA B HOPMaribHOM
CeYeHun anemMeHTa:

My =2 0pdyZom + 2 0gdygZey (6.36)
! J
M}, = ? Gbl-ﬂbl-zbﬁ + % Gg-ﬂg-z_w- ; (637)
N=ZoudntZogdy . (6.38)
1 J

ypaBHEHUA, onpeaendwwme pacnpenerneHme /:l,e(bopmau,mﬁ no ce4vyeHunro
3rieMeHTa:

1

By = E T —Zpg t _ZE:{}IJ'; (6.39)
7, "
3 1 1

&5 E +_E.SJ§' +_Zs_}lj; (6.40)
¥ g

3aBMCUMOCTU, CBSI3bIBAOLUME HAaMpshKEHUS M OTHOCUTENbHbIE AedopmaLmm
GeToHa 1 apmMaTypbl:



Opi = EyWyeny; (6.41)

0g = Egvgey. (6.42)

B ypaBHeHusix (6.36)-(6.42):

M,, M, - n3rmbaiolme MOMEHTbI OT BHELIHEN Harpy3kM OTHOCWUTErNbHO
BbIOpaHHbIX WM pacnornaraeMbix B Mpeaernax MnonepeyHoro CeveHus anemMeHTa

KOOpAMHaTHbIX OCel (COOTBETCTBEHHO AEUCTBYIOLMX B MMOCKOCTAX X n YOZ
Unn napannesnbHo 1Mm), onpegensieMslie no opmynam:

M,=M,;+MN, (6.43)
My =My + Ney, (6.44)

roe M.z, M yd - u3rnbarolme MOMEHTbl B COOTBETCTBYHLMX MMOCKOCTSAX OT
BHELLHEW Harpy3ku, onpeaensiemMble U3 CTaTU4YeCcKoro pacyeTa KOHCTPYKLUK;

AN - npoaosibHada cuna ot BHELLHEN Harpy3ku;

€y, €3 - PACCTOAHUA OT TOYKW MPUMOXEHUs CUbl &7 [0 COOTBETCTBYIOLLMX
BblGpaHHbIX ocen;

Ay, Ly, Zpyi, Oy - NNOWAAb, KOOPAMHATBI LIEHTPa TSHKECTU i -r0 y4acTka
GeToHa 1 HanpshXeHNe Ha YPOBHE €ro LIeHTpa TSHXEeCTH;

Ay, Z55, Z37, T5 - NNOWAAb, KOOPAMHATLI LIEHTPA TSHKECTU j -TO CTEPXHS
apmatypbl 1 HaNPsHKeHNE B HEM;

£ - OTHOCUTESbHas AedopMaLns BOSIOKHA, pacrofioXeHHOrO Ha nepeceyeHnm
BblOpPaHHbIX Ocen (B Touke );

1 1
—, - KpuBM3Ha NPOAONbHON OCU B pacCcMaTpvBaEMOM Tornepe4yHoM

CeYeHUM 3NIeMEHTa B MIIOCKOCTSX AeCTBUS U3rnbatoLmx MOMeHToB M, n AL, ;
X} - HayanbHbIA MOAdYmb YNPYrocTu GEeToHa;
H; - Mopyrb yNpyrocTu j -ro CTEpXHsi apMaTypbi;
Vi - KO3OAMLMEHT ynpyrocTu 6ETOHA i -fo y4acTKa;
V5 - KOI(MLIMEHT yNPYrocTH j -ro CTEPXHS apMaTypbil.

KoapdmMeHThbl v M Vg MPUHMMAOT MO COOTBETCTBYHOLMM Auarpammam
cocTosiHuA 6eToHa 1 apmaTtypbl, ykazaHHbIM B 5.1.17, 5.2.11.

3Ha4eHNss KO3MAMLINEHTOB Vi U Y5 ONPEAEnAloT Kak COOTHOLLEHNE 3HaYeHI
HanpsxeHun 1 agedopmauni Ans paccMaTpyBaeMblX TOYEK COOTBETCTBYHOLLMX
Anarpamm coctosiHuA 6eToHa M apmaTypbl, NPUHATBIX B pacyeTe, AeneHHoe Ha

moadynb ynpyroctu 6eToHa £ u apmatypbl £, (Npy OBYXIMHEMHOW Auarpamme

cocTosiHUs GeToHa - Ha MpuBeAeHHbIN Modynb Aedopmaunn Ep raq ). Mpyn aTOM
NCNonb3yT 3aBUCMMOCTU "HanpsbkeHue-gedopmaumsa” (5.4)-(5.8), (5.12) n (5.13)
Ha paccMaTpyBaeMbIxX y4acTKax guarpamm.



T oy

Vi = ———

5 e (6.45)
yy =3 (6.46)
s . .

d E:g'gsg'

6.2.25 Pacyer HOpMarnbHbIX CEYEHUN >Kene30OETOHHbIX JfIEMEHTOB MO
NPOYHOCTN NPON3BOAAT U3 YCIOBUIA

£, e | < b e (6.47)

£ max = S5l (6.48)

rO€ £hmax - OTHOCUTENbHas Aedopmaumst Hambonee CxaToro BoriokHa GeToHa B
HOpMaribHOM CEYEHUM 3NIEMEHTA OT AEVCTBUS BHELLHEN HArpy3Ku;

fsmax - OTHOCWUTEmnbHas pAedopmauusi Hambornee pacTSHYTOTO CTEpXHS
apMaTypbl B HOPMarbHOM CEYEHUM SrIEMEHTA OT AeNCTBUSI BHELLHEN Harpy3Ku;

fpui - NpedenbHoe 3Ha4YeHne OTHOoCUTernbHOW Aedopmauum GeToHa npu
CXXaTuu, NpYHUMaeMoe COrfiacHo ykasaHuam 6.2.31;

g;uff - NpedenbHoe 3HayeHue OTHOCUTENMbHOM AedopMaunn yonMHEHUs
apmaTypsbl, MPUHUMAaEMOE COrfacHo ykasaHusam 6.2.31.

6.2.26 [1nsa >xene306eTOHHbIX 35IEMEHTOB, Ha KOTOpble AENCTBYIOT M3rnbarome
MOMEHTbI [BYX HarnpasfeHun W npofofibHas cuna (pucyHok 6.7), aedopmauium

6eToHa £h wax W APMATYPbl £; wax B HOPMarbHOM CEYEHUM NPOM3BONbHON (POPMbI
onpenensaT U3 peleHns cUcTeMbl ypaBHeHun (6.49)-(6.51) ¢ ucnonb3oBaHMEM
ypaBHeHun (6.39) n (6.40):

1 1
M, =Dy —+L;—+Disq, (6.49)
o 7y
1 1
My =Ly —+ Ly —+Dye, (6.50)
o ry
1 1
N=Ljg—+lp3—+Dpsg, (6.51)
y 7y

XKecTKOCTHbIE XapakTepucTuKu Dy- (i, #=1, 2, 3) B ypaBHeHusx (6.49)-(6.51)
onpenensitoT No opmynam:



2 2
Iy =§--’qb:'zbn' Hyvy + %ﬂgzsyﬂgvg : (6.52)

Dy = !Z,ﬂzu'zfy:ﬂavzu' * ?ﬂgz :?y;‘E:gV:g : (6.53)
Lhy = ? Ab:'zbn'zbyi Eyvy; + ? H&'ES%?'ESPJ'EéI'vé?' : (6.54)
Di3 = T A1 Zou BV @%Zw—%—w; (6.55)
Dy = % AEJ:'EE{JJ:' Hpvy; + % "qf;i"ZS.Jii" Eéi"véi" : (6.56)
B %ﬂbzﬂb"’bi +%ﬂ35§}-1’3 : (6.57)

O603Ha4eHus B hopMyrnax cm.6.2.24.

6.2.27 [Ona xene3obeToHHbIX 3fIEMEHTOB, Ha KOTOpble AEWCTBYKT TOSbKO
nsrnbaroLme MOMeHTbI ABYX HanpaeneHun 3, un MJ, (kocon n3rnb), B ypaBHEHUN

(6.51) npuHumatot A =0.

6.2.28 [na BHEUEHTPEHHO CXaTblX B MSIOCKOCTM CUMMETPUM MOMEPEYHOro
ceyveHus xene3obeTOHHbIX 3NIEMEHTOB M PAcMONOXeHNA ocx X B 3TOW MMOCKOCTU

M}. =0 1 [}5 =154y =15 =0. B 3TOM Crny4ae ypaBHEHVSI paBHOBECUSI UMEIOT BUL;:

1
M, =1y r_"'DlEEEI; (6.58)

X

1
N=Dhs o Doy (6.59)
X

6.2.29 [Ona wusrmbaembix B MMOCKOCTU CUMMETPUM MOMEPEYHOTO CEeYEHUS
Xene3obeTOHHbIX 3fIEMEHTOB M pacnonoXeHna ocu ¥ B aTon nnockocTtn A =0,

M, =0, Dy5=1Dqy=2043=0. B 9ToM cnyyae ypaBHEHUs! PABHOBECHS UMEIOT BUA:

1
M, =1y r_"'DlEEEI; (6.60)

X

1
0=1L4y e Dazep (6.61)

X

6.2.30 PacyeT no NpoOYHOCTM HOpPMasibHbIX CEYEHUN BHELIEHTPEHHO CXaTblX
OEeTOHHbIX 3rileMEHTOB, YyKasdaHHbIX B 4.1.2a, npou3BoadAT u3 ycrioBusa (6.47)
COMMacHoO YykasaHusM 6.2.25-6.2.29, npuHumass B dopmyrnax 6.2.26 gns

onpepenennst Ly nnowaab apmatypsl Ay =0.

Anst n3armbaembix U BHELEHTPEHHO CXaTbiX OETOHHbIX 3NIEMEHTOB, B KOTOPbIX
He [OMyCKalTCsl TPELWWHbI, pacyeT Npou3BOASAT C y4eToM paboTbl pacTsHYTOro
6eToHa B NONepeyHOM CeYeHUM 3IeMeHTa U3 YCIoBUS

£ Eot,uit (6.62)

Zh oA



roe Spwax - OTHOCUTENbHasA AedopmMaums Havboree pacTAHYTOrO BOSIOKHA
6eToHa B HOpPManbHOM CEYEHUM 3fiEMEHTa OT [LENCTBUMSA BHELUHEN Harpyaku,
onpegensiemas cornacHo 6.2.26-6.2.29;

Epsuiz - NPefernbHoe 3HayeHue OTHocuTernbHoW Aedopmauun 6eToHa npu
pacTshKeHUW, MPUHUMaeMOoe COrflacHo ykasaHuam 6.2.31.

6.2.31 [pegenbHble 3HadYeHUst OTHOCUTENbHbIX Aedopmaunn 6GeToHa

Zh uit (‘E.Elf,uif:' NPMHUMAOT Npu  OBY3HA4YHOM antope aedopmaunni (cxatme wu
pacTseHve) B rnonepevyHom ceyeHun 6eToHa anemeHta (M3rmb, BHELLEHTPEeHHoe

CXaTue UM pacTsKeHVE C BONbLUMMU IKCLLEHTPUCUTETAMI) PABHBIMU £p73 (Spea ).
Mpy BHELLEHTPEHHOM CXaTUW UNM PacTSHKEHUM 3TIEMEHTOB W pacnpeaeneHum B
nornepe4YHoM cedeHun OeToHa anemeHTa Aedopmauuii TOMbKO OAHOTO 3Haka

npederbHble 3Ha4YeHUs OTHOCUTESNbHLIX  AedopMaunin  6eToHa €5 i LEas uir )
onpenenaAlT B 3aBUCUMOCTU OT COOTHOLIEHUA Aedopmauuii 6eToHa Ha

MPOTUBOMOIIOXHBIX MPAHSIX CEYEHUS ANEMEHTa £; U £ (|£g| 2| |) no doopmynam:

_ g
Ep i = En2 ~ (52 ‘Ebnjg—; (6.63)
2
Epgult = T2 T \Ene2 Earn)g—, (6.64)
2

rae £un, w0, b2, Spy - AeOpPMaLMOHHBbIE NapaMeTpbl pacyeTHbIX Avarpamm
cocTosiHuA 6eToHa (5.1.12, 5.1.18, 5.1.20).

MpepenbHoe 3HaveHWe OTHOCUTENbHOM — AedopmMauun  apmaTypbl £y
npuHUMatoT paBHbiM 0,025.

PacyeT no npo4yHOC™M XKene300eTOHHLIX 3fIeMEHTOB MNpu AeUcTBUM
nonepeYHbIX CUn

Obuwjue nornoxeHusi



6.2.32 PacuyeT no nNpOYHOCTU >Xene300EeTOHHbIX 3fIeMEeHTOB Npu OencTBun
nornepeYHbIX CUIT MPon3BOAAT HA OCHOBE MOAESNM HAKJTOHHbIX CEYEHUN.

Mpn pacyeTe NO MOAENM HAKIMOHHBLIX CEeYeHUN AO0SmkHbl BbITb obecneyeHbl
NPOYHOCTb 3reMEHTa MO Mosioce Mexay HaKMOHHbIMU CEYEHUSIMU U MO HAKITOHHOMY
CeYEeHUI0 Ha [OeNCTBME MOorepeyHbIX CUM, a TakXe MPOYHOCTb MO HAaKIIOHHOMY
CEeYeH o Ha AencTBMe MOMEHTA.

[MPOYHOCTL MO  HAaKMOHHOW MOSioce  XapakTepusyeTcsl  MakCumarbHbIM
3Ha4YeHNEeM MOMNepevyHoON Curbl, KOTOpPOe MOXeT ObiTb BOCMPUHATO HAaKIIOHHON
Nosiocon, HaxoasLWenca nog BO3A4ENCTBMEM CXUMAIOLWMX YCUNUIA BAOMb NOSIOCHI U
pacTarmBalowMx YCUIMA OT MOMepedHor apMaTypbl, Nepecekarolen HaKIOHHYHO
nonocy. lMpn 3TOM NpoOYHOCTL GETOoHa onpeaensioT Mo ConpoTUBIEHMIO BeToHa
OCEBOMY CXaTUI0 C YY4E€TOM BIMSAHUA CIIOXHOMO HanpsiPKEHHOro COCTOSHWUS B
HaKIOHHOW norioce.

PacyeT no HaKkNoHHOMY CeYeHU0 Ha OeNCTBUe MonepeydHbIX CUI NPOM3BOAAT
Ha OCHOBE YpaBHEHUS pPaBHOBECUSA BHELUHUX W BHYTPEHHMX MNOMEepeydHbIX Cun,
OENCTBYIOLLMX B HaKITIOHHOM CEeYEeHUU C OJIMHOW MPOEKUUN ¢ Ha MpoOOorbHYH OCb
aremeHTa. BHyTpeHHME nonepeyHble CuMbl BKIOYAOT  MOMNEPEYHy  cuny,
BOCNPUHUMaeEMyt0 OETOHOM B HAKMOHHOM CEYEHUW, W TMOMNEPEYUHYD  Cuny,
BOCMPUHMMAEMYIO MepeceKkarolen HakMoHHOE CeYeHue MnonepeyvyHorM apmaTypon.
[Mpy STOM nonepeyvHble Curbl, BOCMPUHMMaeMble OETOHOM U nornepeyHou
apmatypown, onpeaensioT Nno conpoTuBeHnsiM 6eToHa M nonepeyvyHon apmaTypbl
PacCTSXEHUIO C Y4€TOM ASIMHbI MPOEKLUN & HaKITOHHOrO CeYeHUs.

PacyeT no HakfOHHOMY CeYeHuI0 Ha OeWCTBME MOMEHTa MpoM3BOAAT Ha
OCHOBE YpaBHEHUSI PaBHOBECWUSI MOMEHTOB OT BHELUHMX W BHYTPEHHUX Cwur,
OENCTBYIOLLMX B HaKITIOHHOM CEYeHUM C ANMHOM MPOEKUUU £ Ha MPOoJOSIbHY0 OCb
anemMeHTa. MoMeHTbl OT BHYTPEHHUX CUIT BKKOYAOT MOMEHT, BOCMPUHUMAEMbIN
nepecekarwLLle HakIIOHHOe CeYeHWe nNpoJOoSibHOM pacTsAHYTOW apmartypour, Wt
MOMEHT, BOCMNPUHUMAEMbIN MepeceKalowen HaKIOHHOe CevYeHue MonepeYvyHomn
apmaTypon. Npyu 3TOM MOMEHTbI, BOCMPUHMMAaeEMble MPOAOSIbHON U nonepevHomn
apMatypon, onpenensitoT Mo  COMNpPOTUBMNEHUSM MPOLAOSIBHOM U MNonepeyHon
apMaTypbl PaCTSPKEHMIO C Y4ETOM ASMHbI NPOEKLUN ¢ HAKSTOHHOMO CEYEHMS.

Pacyem ene3obemoHHbIX arieMeHmos8 [0 rofoce Me>l<6y HaKIoHHbIMU

ce4dyeHusaMU

6.2.33 PacyeTt mn3rmdaemblx xene3o0eToHHbIX 3NeMEeHTOB No 6eToHHOW noroce
MeXay HaKIOHHbIMM CEYEHNAMU NMPON3BOAAT N3 YCIIOBUS

{2 Rpbiy (6.65)

roe ¢ - nonepeyHas cuna B HOpMarbHOM CeYEeHUM ITIEMEHTA;
@y - KOAhdMUMEHT, npuHMMaemMbln pasHbim 0,3.
Pacuem xene306emoHHbIX 371IEMEHMO8 0 HaKMOHHbIM CedeHUsM Ha delicmeue

roriepeyHsix curs

6.2.34 PacueT n3rmbaembix 35IEMEHTOB MO HAKIIOHHOMY CEeYEeHUIO (PUCYHOK 6.8)
NPOU3BOASAT U3 YCNOBMS

0 <0y +Cy, (6.66)



roe ! - nonepevyHas cuna B HaKMOHHOM CeYeHUWM C OJIMHOW MPOeKUMW ¢ Ha
NpoOonbHYld OCb 3neMeHTa, onpedenseMass OT BCEX BHEWHMX  cun,
PAaCMONOXeHHbIX MO OfIHY CTOPOHY OT pacCcMaTpPUBAEMOro HaKITOHHOTO CeYeHust; Npu
3TOM Y4YuUTbIBAlOT Havboree onacHoe 3arpyxeHue B npedenax HaKMoHHOro
ceyeHus;

L%, - nonepeYHasa cuna, BOCNpuUHMMaemas 6EeTOHOM B HAKITOHHOM CeYeHUH;

{5 - TonepevyHas cwuna, BOCMPUHMMaemas MonepeYyHon apmaTypoii B
HaKIOHHOM CeYeHUn.

PucyHok 6.8 - Cxema ycunum npm pacuyeTre XKene3o0eToOHHbIX
3NeMeHTOB MO HAaKNOHHOMY CeYEeHMUIO Ha AeNCTBME NOoNepeYHbIX CUn

I

/ A Sl S
-

ve.

C

PucyHok 6.8 - Cxema ycunuin npu pacudete Xene3obeToHHbIX 3/1EMEHTOB MO
HaKMOHHOMY CEYEHUIO Ha AENCTBME NONEepPEeYHbIX CUN

MonepeyHyto cuny L' onpeaensoT no dopmMyne

Rysbif
QEJ _ Pha iy }'EI] , (6.67)

i

HO NPUHUMAIOT He 6ornee 2,5 Ry iy 1 He meHee 0,5 Kby
¥ - KOOMUNEHT, NPUHMMAEMBIN paBHbIM 1,5.

Ycunue (s, 0N nonepedHor apmaTtypbl, HOpManbHOW K MpOAONbHON ocu
anemeHTa, onpeaensoT rno dopmyrne

= P aidant , (6.68)

roe .y - KOaUuMeHT, NnpuHMMaemMbln paBsHbim 0,75;

g - yCUINNE B nonepequﬁ apmMartype Ha egunHudy OnNnHbl 3r1ieMeHTa

o Ry

v (6.69)

q.S'H'



Pacuert npon3BoaAaAT And pdaaa pacnosiokeHHbIX No  AnvHEe  3rieMeHTa
HaKJTOHHbIX CeYeHUI npum Hanbonee onacHown AnnHe npoeKkunn HakrnoHHOro ce4v4eHnd

¢ . Mpn aTOM ANMHY ¢ B doopmyre (6.68) npuHMmatoT He Gonee 2,04 .

[onyckaeTca npon3BoaMTb PacYeT HaKIIOHHbIX CEYEHUI, He paccMaTpuBast
HaKMOHHbIE CEYEHUs MpU onpegerieHun NonepeyHon CUnbl OT BHELLUHEN Harpy3ku,
13 ycroBus

(S 0m P, (6.70)
rae Ql - nonepe4yHad cuna B HopmMmaribHOM cevYeHnn ot BHeLUHeN Harpy3kwu;

e = 0,5 Ry, (6.71)

Q.sw,l = E3".‘5*H.I’EEEI . (6-72)

[Mpv pacnonoxeHUn HOpMasribHOrO CEYEHUs], B KOTOPOM YYUTbIBAIOT NMOMEPEYHYHO
cuny {4, B6rm3u onopbl Ha paccTosiHum a MeHee 2,5%; pacyeT u3 ycnosus (6.70)

NPOM3BOAAT, YMHOXas 3HadeHusa L1, onpegensemble no copmyne (6.71), Ha

2

cI.l".*EED
|_|pl/l pacnonoXxeHnn HopmalibHOro ce4eHna, B KOTOPOM YYUTbIBAKOT MOMepeyHyro

KO3OULIMEHT, paBHbI , HO MPUHUMaIOT 3HaveHne &y He Bonee 2,5 Rprbiry .

cuny (3, Ha paccTosiHAM @ MeHee /% pacyeT u3 ycroBusi (6.70) npousBoasT,
YMHOXas 3HayYeHue Q,gw,l, onpegensemoe no ¢opmyre (6.72), Ha KO3 MNEHT,

paBHbIN ! f .
MonepeyHyto apmaTypy y4MTbIBalOT B pacyeTe, ecnim cobrnogaercs ycrosue

G 2 0,258k |

MOXHO yunTbIBaTb NOMEPEYHYHO apMaTypy U NpU HEBLIMOTHEHWUN 3TOrO YCIIOBUS,
ecnu B ycriosun (6.66) npuHumaTb

Oy = dosahiag, ic.

5
LLlar nonepeyHo apMaTypbl, YUUTLIBAEMON B pacyeTe, f [O/DKEH BblTb He
]
Swomax _ Ry
ki #

[Mpn oTCYTCTBMM MOMEPEYHON apMaTypbl UMM HapyLUEHWM YKasaHHbIX Bbllle
TpeboBaHU pacyeT NPoM3BOAAT M3 ycrnoBun (6.66) nnm (6.70), NpuHMMasn ycunms

OonblLue 3HaYeHUs

Caw v a1 PaBHBIMU HyMHO.
MonepeyHass apmaTypa [OOIPkHa OTBeYaTb KOHCTPYKTMBHbIM TpeboBaHUSM,
npveefeHHbIM 8.3.9-8.3.17.

Pacyem xene3o06emoHHbIX 3rieMeHMOo8 0 HaK/IOHHbIM CEeYeHUsIM Ha Oelicmeue
MOMeHmos

6.2.35 PacueT *ene3obeTOHHbIX 3IEMEHTOB MO HaKMOHHbIM CEYEeHUsM Ha
AencTBne MOMEHTOB (PUCYHOK 6.9) NpoM3BOAAT M3 YCIOBUS

MM, +M,,, (6.73)



roe Af - MOMEHT B HaKJTOHHOM CEYEHWUN C ATNMHOM NPOEKUMM & Ha NPOAONbHY OCb
aMemMeHTa, onpegensieMbli OT BCEX BHELLUHMX CWI, PaCrOSIOKEHHbIX MO OfHY
CTOPOHY OT pacCMaTpvBAaEeMOro HaKMOHHOTO CEeYeHUsi, OTHOCUTENbHO KOHUua

HaKMOHHOrO  ceyeHuss  (Todka '), MNPOTUBOMOSIOKHOIO KOHLY, Yy KOTOPOro
pacrionaraetcs  npoBepsiemasl  MpogofibHas  apmaTtypa,  MChbiTbiBaloLWAs
pacTskeHNe OT MOMEHTA B HaKIOHHOM CEYEHUU; NMpu 3TOM Y4uUTbIBaAOT Haubornee
ornacHoe 3arpy»xeHue B npefernax HakIIoHHOTO CEeYEHWS;

M, - MOMEHT, BOCMpVUHMMaEMbIi MPOAOSLHOM apmaTypoi, nepeceKkatoLLen
HaKNOHHOE CeYeHue, OTHOCUTENbHO MPOTUBOMOSOXHOIO KOHL@  HAaKITOHHOro
ceyeHus (Todka ');

M., - MOMEHT, BOCMNpPUHMMAaEMbII MONEepeYHOr apMaTypoi, nepecekaroLlen
HaKNoHHOE CceYeHue, OTHOCUTENbHO MPOTUBOMOSOXHOIO KOHL@ HAaKITOHHOro
ceyeHus (Todka ).

PucyHok 6.9 - Cxema ycunum npu pacyeTe Xene3ob6eTOHHbIX
3N1eMeHTOB NO HaKNOHHOMY Ce4eHUI0 Ha AeCTBMEe MOMEHTOB

Ny

) tf— | // >
N!:
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PucyHok 6.9 - Cxema ycununm npu pacdete Xerne3obeTOHHbIX 3MEMEHTOB MO
HaKNOHHOMY CEeYEHUI0 Ha EeNCTBUE MOMEHTOB

MomeHT A ; onpenenstoT no dopmyne
M, =Ngz,, (6.74)

roe &, - ycunve B NpoOonbHOM pacTsAHYTOW apMatype, NpUHMMaeMoe PaBHbIM:
R A, aB30He aHKepoBKM - onpeaensemoe cornacHo 8.3.18-8.3.25;
Z, - MNeYo BHYTPEHHel napbl CUI; AonyckaeTcs NnpuHnuMaTh =, =0,94 .

MomeHT A, Ona nonepeyHoii apMaTypbl, HOPMarnbHOW K MPOAOIbHON OCK
anemeHTa, onpeaensoT no dopmyre

My =050 50, (6.75)


/picture/get?id=P024C&doc_id=1200037361

roe e - yCUnve B NnonepeyHoi apMaTtype, NPUHUMAeMOe PaBHBIM & o, * ;
¢ - ONpenensoT no dgopmyne (6.69), a « npuHumatoT B npeaenax ot 1,04y

ao 2,0.32|:| .

Pacyetr npou3BogAaT ONA HAKMOHHbLIX CEYEHWW, PachorioXeHHbIX MO ANUHE
3fieMeHTa Ha ero KOHLEBbIX y4acTKax U B MecTax obpbiBa NpodoribHON apMaTypsbl,
npu Hanbornee onacHoOn ANMHE NPOEKL MU HAKIIOHHOIMO CeYeHns ¢, NpUHUMaeMon B
yKasaHHbIX BblLle npegenax.

[onyckaeTcs Npon3BOAUTL pacyeT HaKIMOHHbLIX CeYEHUN, NPUHMMAsi B YCIOBUN

(6.73) MOMEHT Af B HaAKMOHHOM CE€YEeHUM NPU ANMHE NPOEKUUN & Ha NPOLOSbHYIO

OCb anemeHTa paBHbiM 2,04y, @ MoMmeHT M ., - paBHbIM 0,5q5w53|jj‘ )
Mpn OTCYyTCTBMM MONEPEYHON apMaTypbl pPacYeT HAaKMOHHbIX CeYeHuN
nNpou3BoaAaT 13 ycrnosus (6.73), NpUHUMas MOMEHT Af B HaKIIOHHOM CeYeHun npwm

AINVHE NPOEKLUNM ¢ Ha NPOAOIbHYI0 OCb drieMeHTa paBHbIM 2,04, @ MOMEHT M .,
- paBHbIM HYTIHO.

PacueTtno npo4yHOC™ Kene3o0eTOHHbIX 3fIeMeHTOB npu aencrBumn KpyTALWnx
MOMEHTOB

Obuwjue nornoxeHusi

6.2.36 Pacyer no npo4yHOCTM Xene3obeTOHHbIX JfEeMEHTOB Ha [AencTeue
KPYTSALLMX MOMEHTOB NPOM3BOAAT HA OCHOBE MOAENM NPOCTPAHCTBEHHbIX CEYEHUN.

Mpn pacyeTe NO MoOAenn MNPOCTPAHCTBEHHbIX CEYEHUN paccMaTpuBaroT
ceyeHusi, 0bpa3oBaHHbI€ HAKIIOHHBIMW OTPe3KaMu NPsiMbIX, CNEeYHLVMU MO TPEM
PacTAHYTbIM IPaHAM 3fIEMEHTA, W 3aMblKaloLLMM OTPE3KOM MPSIMON MO YEeTBEPTOMN
CXXaToOW rpaHn afieMeHTa.

PacuyeTr ene3o0eTOHHbIX 3MEMEHTOB Ha [OENCTBME KPYTSALMX MOMEHTOB
NPOU3BOASAT NO MPOYHOCTM NIEMEHTA MEXAY NPOCTPaHCTBEHHLIMU CEYEHMSIMU U NO
MPOYHOCTU NPOCTPAHCTBEHHBIX CEYEHWN.

MpoyHocTb MO  6eToOHy  Mexay  MNPOCTPAHCTBEHHbIMW  CEYEHUSIMU
XapaktepusyeTcs MaKCMMasbHbIM 3HayeHnem KpyTsLwero MOMEHTa,
onpegendaeMbiM MO COMPOTUBIIEHMIO 6eToHa OCEeBOMY CXaTUO C  Yy4eToM
HanpsKeHHOro COCTOSIHNS B 6eTOHE MexXay NPOCTPaHCTBEHHLIMU CEYEHUSMU.

PacyeT no nNpocTpaHCTBEHHbIM CEYEHUSM MPOU3BOLSAT HA OCHOBE YpaBHEHWUW
PaBHOBECKS BCEX BHYTPEHHUX M BHELLHWMX CUI OTHOCUTENbHO OCU, pacrofioKeHHOM
B LEHTpe CXaToW 30Hbl MPOCTPAHCTBEHHOTO CEYeHWUsi aremeHTa. BHyTpeHHue
MOMEHTbI BKMOYAOT MOMEHT, BOCMPUHMMAEMbI apMaTypon, criefytowen BOOSMb
OCW 3rieMeHTa, U apMaTypon, crieqytowen nonepek ocu AfieMeHTa, nepecekaroLlemn
NPOCTPAHCTBEHHOE CEYEeHMe U pacrorfiokeHHOW B pacTAHYTOM  30He
NMPOCTPAHCTBEHHOIO CEYEHMS U Y PACTAHYTOWN rpaHn 3rieMeHTa, NPOTUBOMOSIOKHOM
CXaTON 30HE NPOCTPaHCTBEHHOTO ceyeHus. [py 3ToM ycunns, BOCNpPUHMMaeMble
apmaTtypon, onpegensalT  COOTBETCTBEHHO MO  pPacYETHbIM  3HAYEHUAM
CONPOTUBIIEHUSI PACTSPKEHWIO MPOAONBHOW U MOMNEPEYHON apMaTypbl.

Mpn pacuyeTe paccmaTpuBaldT BCE MOSIOKEHUSI MPOCTPAHCTBEHHOIO CEYEHMS,
NMPUHUMAsa CXaTylo 30HYy MNPOCTPAHCTBEHHONO CEYEHWUs Yy HkHen, BGOKOoBOM W
BEpXHeW rpaHen anemMeHTa.

PacuyeTt Ha coBMeCcTHOe JEeNCTBUE KPYTALLMX U U3rMBaroLLmMX MOMEHTOB, a TaKxe
KpYTALMX MOMEHTOB W TMOMEPEYHbIX CWUI MPOM3BOAAT MCXOOA W3 ypaBHEHWUM
B3aUMOLENCTBUSA MeXOy COOTBETCTBYIOLLMMUN CUIOBLIMU (DaKTOpaMu.

Pacyem Ha delicmaue KpymAauweeo MOMeHma

6.2.37 PacyeT nNo nNPOYHOCTU 3fieMeHTa Mexgy MPOCTPaHCTBEHHbLIMN
CeYyeHnsiMM NPpon3BOaAT U3 YCIOBUSA



T C01Ryb%h (6.76)

roe’T - prTﬂLLI,I/II7I MOMEHT OT BHELWHMUX Harpy3oKk B HOpMaribHOM cCce4YeHumn
JNieMeHTa,

& n A - coOOTBETCTBEHHO MEHbLLUMIA 1 BOMbLUMIA pa3mMepbl nonepevyHoro ce4yeHus
3NIeMeHTa.

6.2.38 PacyeT noO NPOYHOCTM MNPOCTPAHCTBEHHbLIX CEYEHUA MNPOU3BOAAT U3
ycriosus (pycyHok 6.10)

T LT+, (6.77)

roe T - KPYTALMIA MOMEHT B MPOCTPAHCTBEHHOM CEYEHUM, ONpeaensiemMblii OT BCEX
BHELLUHMX CWUM, PacnosOXeHHbIX MO O4HY CTOPOHY NPOCTPAHCTBEHHOTO CEYEHUS;

Tow - KPYTSLLMIA MOMEHT, BOCMPUHUMAEMbI apMaTypoil MPOCTPaHCTBEHHOIO
CEYEHUsl, PacriofioKEHHOM B MOMEPEYHOM MO OTHOLIEHMIO K OCU 3rfieMeHTa
HanpaBneHuu;

T, - KpyTAWMA MOMEHT, BOCMPUHMMAEMbIi apMaTypoil MPOCTPaHCTBEHHOrO
CeyeHUs1, pPacrorioKeHHO B MPOAONbHOM HanpaBieHUM.

PucyHok 6.10 - CxeMbl ycunuim B NpOCTPaHCTBEHHbIX CE€YEHUAX Npu
pacuyeTe Ha AeMCTBME KPyTSALWEero MOMeHTa




a - pacTsHyTasi apMaTypa y HWKHEN rpaHu 3neMeHTa; 6 - pacTsiHyTas apmartypa y
©OKOBOW rpaHn anemMeHTa

PucyHok 6.10 - Cxembl ycunnii B NPOCTPAHCTBEHHbBIX CEYEHUsIX MpU pacyeTe Ha
OEeNCTBME KPYTSALLErOo MOMEHTa

3HavyeHne COOTHOLLUEHUA Mexay YCUMAMW B MNOMEpPeYyHOM U NPOLONbHON
apmaType, y4uTbiBaeMoe B ycrosum (6.77), npuBegeHo Huxe.

KpyTawmin momeHT 7,, onpeaensoT no dopmyne
Tow =DEN 29, (6.78)
a KpyTALLMIA MOMEHT T, - no chopmyne

z
T=09MNZLa, (6.79)
s

roe M., - ycunve B apmaTtype, pacnorioXeHHON B Monepe4yHoM HanpasreHun; ans
apmaTypbl, HOpManbHOM K MPOAONbHON OcK anemMeHTa, ycunve ., onpegensioT
no dpopmyrne

Nsw = w1, (6-80)

sl - yCUNMe B 3TON apmMartype Ha eanHudy OAnnHbl 3neMeHTa

Rl
Gy = —2 L (6.81)

3"



Jq_gw,l - nnowaadb CeYeHud apmatypbl, pacnonomeHHon B nonepe4yHoMm
HanpasneHnn;

Sy - LLar 9Tor apmaTypbl;

Cau - AJIMHA NPOEKUMN PaCTAHYTON CTOPOHbI MPOCTPaHCTBEHHOIO CEYEHMS Ha
NPOAOIIbHYIO OCb dneMeHTa

Cow = O, (6.82)

d - KOIMUMEHT, YYUTbIBAKOLWMN COOTHOLLEHWE pa3MepoB MONepevyHoro
ceyeHus
1

T i T
TR (6.83)

o - AnMHa npoekuun cxatom CTOPOHbl MPOCTPAHCTBEHHOINO CEeYEeHUA Ha
NpPOAOJIbHYIO OCb 3JIEMEHTAQ;

N, - ycunme B npogonbHoOM apmaTtype, pacrnorioXeHHOW Yy paccMaTpuBaemon
rpaHun anemeHTa

Ny = Rd; (6.84)

A1 - nnowaab ceveHMss NpPOOONLHOM apMaTypbl, PACMONIOKEHHON Y
paccmaTpuBaeMon rpaHn 3NeMeHTa;

Z{ W Z5 - ONMHaA CTOPOHbI MOMEPEYHOro CeyeHus y paccMatpusaemon
PacTsAHYTON rpaHu 3MemMeHTa U AfvHa OpYyro CTOPOHbI MOMEepPeYHOro CeYeHust
arnemeHTa.

c1-".::141,12:1
CooTHoLleHWe A, npyHuMaroT B npegenax ot 0,5 go 1,5. B Tom cnyyvae,
54451
& s, A
€Cnn 3Ha4yeHune A BbIXOAWUT 3a yKasdaHHble npefernbl, B pacyeTe y4yuTbiBaloT
54351
Takoe KOonM4yecTBO apMaTypbl (MPOAOSIbHOM WM MOMEpeYHor), Mpu KOTOPOM
Tl
3Ha4yeHue 2 A OKa3blBaeTCS B yKasaHHbIX Npegesax.
34451

PacueTt npousBoasT Ana psga NpoCTPaAHCTBEHHBLIX CEYEHUIN, PACMONOXEHHbIX
no AfMHe 3anemMeHTa, Npn Havbornee onacHOM ANMHE NPOeKL U NPOCTPaHCTBEHHOIO
CEeYEHUs1 ¢ Ha MPOAOSIbHYHD OCb 3nemMeHTa. Npu 3TOM 3HAYEHNE & MPUHMMAIOT He

bonee 274 +; U He boree EI\E'

[lonyckaeTcss pacyeT Ha [OeWCTBME KPYTSALLIEro MOMEHTa Npou3BOAUTb, He
paccmaTtpvBasi MPOCTPAHCTBEHHbIE CEYEHVsI Npu  ONpedeneHur  KpyTSLLIEro
MOMEHTA OT BHELLHEW Harpy3Kku, U3 yCIioBus

N 2T + 75, (6.85)

roe Tl - Kp)/TFILLl,I/Iﬁ MOMEHT B HOpMalribHOM CEeYeHNUN SNIEMEHTAQ,

Towl - KPYTSLWMIA MOMEHT, BOCMPUHUMAEMbI apMaTypoil, PacroSiOXEHHON
paccmMaTtpMBaeMoOn paHM 3femMeHTa B MNOMEPEYHOM  HanpasfieHun, W
onpegensemMbin No gopmyne

Tont = a0y 2o (6.86)



Ti1 - KpyTAWWMA MOMEHT, BOCMPUHUMAEMbI MPOAOILHON  apMaTypoit,
pacnonoXeHHOW Yy paccMaTpuMBaeMOM [paHW 3fieMeHTa, U onpefensiemMbln Mo
dopmyne

Fy=05R gz (6.87)

c1-".::141,15}:1
Rsﬂs,l
PacuyeT npoumsBogdatT And psga HopmasbHbIX CEeYEHUW, PacnofioKeHHbIX Mo
ONVHEe anemMmeHTa, AnA apMaTypbl, PacnofioKeHHON Y KaXKdoW paccmartpusBaemon
rpaHun anemMeHTa.
Mpn OencTBMM KPYTALMX MOMEHTOB clegyeT cobniogaTb KOHCTPYKTMBHbIE
TpeboBaHus, NnpuBeaeHHbIE B pa3aene 8.

CooTHoweHne NnpMHAMAalOT B YKa3aHHbIX Bbllle npeaenax.

Pacyem Ha coemecmHoe delicmaue Kpymsueao U usaubarouje2o MOMEHMo8

6.2.39 PacyeT nNoO nNPOYHOCTU 3fieMeHTa Mexay MPOCTPAHCTBEHHbLIMN
cevyeHusIMU NPoU3BOAAT CornacHo 6.2.37.

6.2.40 PacyeT no npoYHOCTU MNPOCTPAHCTBEHHOMO CEYEeHUs MPOM3BOAAT U3
yCrioBus

2
T -2, (6.88)
My



raoe T - KPYTALMA MOMEHT OT BHELLHEN Harpy3ku B MPOCTPAHCTBEHHOM CeYeHuM;

7o - npepenbHbI KPYTALWMIA MOMEHT, BOCMPUHUMAEMbIA NPOCTPaAHCTBEHHBIM
ceyeHunewm;

M - nsrmbatoLLmin MOMEHT OT BHELLHEN Harpy3ku B HOpMalibHOM Ce4YeHUu;

Mp - npenenbHbli M3rMGaOWLMIA MOMEHT, BOCMPUHMMAEMbIA HOpPMaIibHbIM
ceyeHnem.

Mpn pacyeTe Ha COBMECTHOE AENCTBUE KPYTALLEro U U3rMbaroLero MOMEHTOB
paccmaTpuBalOT  MPOCTPAHCTBEHHOE CeYeHMe C  pacTAaHYyTOM  apmaTypown,
PacnosfioXXEHHON Y rPaHW, PacTAHYTOM OT M3rMOaloLIEro MOMEHTA, T.e. Yy rpaHu,
HOpPMasibHOM K NSIOCKOCTU AEeNCTBUS M3rMbatoLLIEro MOMEHTa.

KpyTawmn MOMEHT 7 OT BHELWHeW Harpy3ku onpegensitoT B HOpMarbHOM
ceyvyeHun, pacnosioXkeHHOM B cepeauHe ANMHbI NPoeKuMn ¢ BAOSb NPOAOSIbHOW OCK
anemMeHTa. B 3TOM e HopMaribHOM CevyeHun onpeaenstoT narndarwmm MOMeHT Af
OT BHELUHEN Harpy3ku.

MpedenbHbl  KpyTAWMIA  MOMEHT I  onpedensalT cormacHo 6.2.38 u

NPVHUMAIOT paBHbIM MNpaBoi 4YacTu B ycroBun (6.77) (paBHbIM I3y, +7) ans
paccmaTprMBaeMoro NPOCTPAaHCTBEHHOIO CeYeHMSI.

MpenenbHbi n3rmbarowmin momeHT Ay onpeaensioT cornacHo 6.2.10.
[onyckaeTca ona onpeaeneHns KpyTawmx MOMEHTOB MCMONb30BaTh YCIoBUE

(6.85). B aTtom crniyqae KpyTaumn MOMEHT 7 =7 1 wn3rmbalowpin MOMEHT A
onpeaensiioT B HOPMasibHbIX CEYEHUSX NO ANMHE anemeHTa. B paccmatprBaemom
HOPMarnbHOM CeYeHUN NpeaeribHbIA KPYTALLMIN MOMEHT NPUHUMAIOT paBHbIM NPaBoW

yacTtu ycrosus (6.85) (Tow1 + 751).

MpenenbHbiv n3rvbarowmin momeHT 3y onpeaensioT Ans TOro e HopMaribHOro
ceyeHust, Kak BbIrio ykasaHo BblLLE.

[Mpy coBMECTHOM [OEeNCTBUM KPyTALWMX W mn3rmbaromx MOMEHTOB criegyet
cobniogaTtb pacyeTHble U KOHCTPYKTMBHbIE TpeboBaHus, npusedeHHble B 6.2.38 1
pasgene 8.

Pac4yem Ha coesmecmHoe delicmeue Kpymsu,eao MOMeHma U rornepeyHou curibi

6.2.41 PacyeT no nNPOYHOCTU 3feMEeHTa Mexay MpPOCTPaHCTBEHHbIMA
ceyeHns MM Npon3BoaAT U3 YCIoBUA

”
romlie | 6.89
; ol (689

roe T - KDYTHLLI,I/IVI MOMEHT OT BHELLHEN Harpy3ku B HopmalibHOM Ce4YeHUnn;

T - npepenbHbI KPYTALWMA MOMEHT, BOCMPUHMMAEMbIA 3IEMEHTOM MEXDY
NPOCTPAHCTBEHHLIMU CEYEHUSAMU W MPUHMMAaeMbli paBHbIM MpaBoOW 4YacTu B
ycrnosumn (6.76);

{J - nonepeyHas cuna oT BHELUHel Harpy3ku B TOM e HOpManbHOM CEeYEHUH;

{Ju - npedenbHas nonepeyHas cuna, BOCMpUHMMaemasi GETOHOM Mexay
HaKMOHHBIMW CEYEHUAMU U NPUHMMaeMasi PaBHOM NPaBov YacTu B ycrosumn (6.65).



6.2.42 PacyeT N0 NPOYHOCTU MPOCTPAHCTBEHHOrO CEYEeHWUs MPOU3BOAAT U3
ycrnosus (6.89), B KOTOPOM MPUHMMAIOT:

T - prTFILLl,I/IIZ MOMEHT OT BHELLHEN Harpy3ku B NpoCTpaHCTBEHHOM CE€4YEeHUN;

T - NpenenbHbIN KPYTALWMA MOMEHT, BOCMPUHMMAEMbIA MPOCTPAHCTBEHHbLIM
CeyvyeHnem;

Q - nonepe4yHad cuia B HakKnoHHOM Ce4YeHUN,

{1 - npeaenbHas nonepeyYHas cuna, BOCNpUHUMaeMast HakNoHHbIM CeYeHUeM.

MNpn pacyeTe Ha COBMECTHOE OENCTBUE KPYTALLEro MOMEHTa M MNonepeyvyHon
CUnbl paccmMaTpyBalOT NPOCTPAHCTBEHHOE CeYeHWe C pacTaHYTOW apmaTypown,
pacrosioXeHHOM y OOHOW U3 rpaHewn, pacTAHYTOM OT MONepeyHoW Cumbl, - T.e. y
rpaHun, napannenbHOM NIIOCKOCTU AENCTBUS NONEPEYHON CUSTbI.

KpyTawmn MOMEHT T~ OT BHELUHEW Harpys3ku onpegensior B HopMasibHOM
CevyeHuKn, pacrnosiokeHHOM B cepeauHe ONWHblI ¢ BAOMb  MPOOONbHOM  OCU

anemeHTa. B ToM ke HopMarbHOM CeYeHUM OnpeaenstoT nornepeyHyto cuny ' ot
BHELLHEN Harpy3Kku.

MpedoenbHbl  KPYTAWMIA ~ MOMEHT Zf;  onpedensawT cormacHo 6.2.38 u

NPMHUMAIOT paBHbIM MpaBol 4YacTu ycrnoeus (6.77) (paBHbIM Ty, +7;) ans
paccMaTtprBaeMoro NpOCTPaHCTBEHHOIO CEYEHWS.

MpenenbHylo  nomnepedHyld  cuny &y onpenensloT cornacHo 6.2.34 u
NPYHMMAKOT pPaBHOW NpaBoW YacTu ycroBus (6.66). Mpu aTOM cepeavHy OfMHbI
NPOEKLUN HAKIIOHHOMO CEeYeHWsi Ha MNPOAOSbHYKD OCb 3dfieMeHTa pacnornaraloT B
HOpPMasnbHOM CeYeHWUM, MNPOXOoAsWeM 4Yepe3 cepeauHy AfNMHbl - NpoeKuun
NPOCTPaHCTBEHHOIO CEYEHNS Ha NPOAOSbHYIO OCb dNIeMeHTa.

HonyckaeTca ona onpeaeneHns KpyTawmx MOMEHTOB MCMNONb30BaTh YCIoBUe
(6.85), a ona onpepeneHua noriepeyHbix cun - ycnosue (6.70). B atom cnyyae

KPYTAWMA MOMEHT 7 =77 1 nonepevHylo cuny {! =) OT BHELUHel Harpysku
onpeaensiioT B HOpPMasibHbIX CEYEHUsIX NO ANMHE anemeHTa. B paccmatprBaemom

HOPMasribHOM CEeYeHUM NpeferbHbIA KPYTAWMA MOMEHT 7 MPUHUMAIOT pPaBHbLIM
npasoi 4YacTu ycriosus (6.85) (paBHbIM 31 +751), @ NpeaenbHyo nonepeyHyto
cuny &p B TOM e HOpPMasibHOM CeYeHUM MPUHUMAKOT PaBHOW MpPaBOW YacTu

ycnosust (6.70) (paBHom g1 + Cawi).

Mpy COBMECTHOM OENCTBUMN KPYTSALLMX MOMEHTOB M MOMEPEYHbIX CUM crieayeT
cobnogaTth pacyeTHble U KOHCTPYKTMBHbIE TpeboBaHus, npuBeneHHble B 6.2.37,
6.2.32-6.2.35 v B pasgene 8.

PacuyeTxene306eTOHHbIX 3NeMEeHTOB Ha MeCTHOe cXaTue

6.2.43 Pac4yeTt >ene3obeTOHHbIX 35IEMEHTOB Ha MECTHOe cxaTue (CMsaTue)
NPOV3BOAAT MPU OENCTBUN CXAMAIOLLEN CUIbl, MPUMOXKEHHOW Ha OrpaHUYEHHON
nrowaan HopMasnbHO K MOBEPXHOCTWU >Kere3obeToHHOro anemeHTa. [Mpn aTom
YYMTbIBAIOT MOBbILLEHHOE COMPOTUBIIEHNE CXaTuo BEeTOHa B npeaenax rpy3oBomn
nrowaan (nnowagmn cmsaTrs) 3a c4eT 06bEMHOMO HaNPSHKEHHOIO COCTOSIHUS BeTOoHa
NnoA rpy30oBOW NMOWAAbI0, 3aBUCSILLIEE OT PaCMOSIOKEHUsI TPY30BOM MOWAaan Ha
NOBEPXHOCTU AfEMEHTA.

Mpy HamMumMM KOCBEHHOW apMaTypbl B 30HE MECTHOr0 CXaTusi YYUTbiBaloT
AOMNONMHUTENbHOE MOBbILEHWE COMPOTUMBIIEHUSA CxaTuio BeToHa noa rpy3oBou
nnowaabko 3a CHET CONPOTUBIIEHNS KOCBEHHOW apMaTypbl.

PacyeTt anemMeHTOB Ha MECTHOE CxaTue Npu OTCYTCTBUM KOCBEHHOW apMaTypbl
Npou3BOAAT corracHo 6.2.44, a npu HanMyMu KOCBEHHOW apMaTypbl - COrfiacHoO
6.2.45.



6.2.44 PacyeT 3MeMeHTOB Ha MEeCTHOe cCxaTue MNpu OTCYTCTBUM KOCBEHHOW
apmartypbl (pUCyHoOK 6.11) Npon3BOAAT U3 YCNOBUS

ML WREJ,EG-: -Ab,&:-c ) (6-90)

roe & - MecTHas CXMMaloLas cuna oT BHELLHEW HarpysKu;
Ay 15c - NNOWAAL NPUNOXEHUS CHAMAIOLLEN CUTTbI (NIOLAAb CMSATUSA);

R,g,,;o.: - pacyeTHOe COonpoTMBIieHMe GEeTOHa CXaTuo NpUM MECTHOM OeNCTBUM
COKMMaIOLLEN CUIbl;

¥ - koa(pdpmumeHT, npuHMMaembln pasHbIM 1,0 npu pasHomepHoM 1 0,75 npu
HepaBHOMEPHOM pacnpegeneHUn MecTHOW Harpy3ku no nrioLwaan CMSATUS.

PucyHok 6.11 - Cxembl ans pacyeTa 3fileMEeHTOB Ha MeCTHOe cXaTue
Npw pacnonoXXeHun MeCTHOMN Harpy3Kku
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a - BOanu oT KpaeB anemeHTa; 6 - No BCEW LUMPUHE 3reMeHTa: 8 - Y Kpas (Topua)
3fieMeHTa NO BCEN €ro LWMPUHE; & - Ha YIIy 31eMeHTa, 0 - Y OAHOrO Kpas 351eMEHTa;
e - B6/m3n ogHOro Kpasi afnieMeHTa
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1 - 3nemMeHT, Ha KOTOpbIN AEUCTBYET MeCTHas Harpyska; 2 - nnowanb CMSATUS
ﬂz;,j.;..;; 3 - MakcumarnbHas pacyeTHaa nnowaab Hg,,m; 4 - UEeHTp TSKeCTMU

nnowanen Apjse M A wax; 5 - MUHUMAanIbHas 30Ha apMUPOBAHWS CETKaMu, npu
KOTOPOWN KOCBEHHOE apMUPOBaHME Y4UTbIBAETCS B pacyeTe

PucyHok 6.11 - Cxembl Ons pacyeTa 9fIEMEHTOB Ha MeECTHOe CxaTue npu
pacnonoXeHNM MECTHOW Harpy3ku

3HaueHve £ j,; onpenensiioT no dopmyne
Rpjoc = 0pf, (6.91)

roe @y - KoaddMuMeHT, onpeaensemMsiv no dopmyre

4
oy = 0,8 |2 (6.92)
J‘15:',1'-:--:

HO NpUHMMaeMbin He 6onee 2,5 n He meHee 1,0.
B dpopmyne (6.92):

A{;,m - MaKkcumMalnbHaa pacyeTHaa nnowadb, YCTaHaBMBaeMad nNo
crneaywLwmm npasunam:

LeHTpbI TsbkecTy nrowanen g jc N 4 wax coBnagaiot;
rpaHWLbl PacYeTHOWM Mowaan A yay OTCTOAT OT KaXKOOW CTOPOHbLI MIoLaam

Ay j,c Ha paccTosHUK, PABHOM COOTBETCTBYHOLLEMY Pa3Mepy 9TUX CTOPOH (PUCYHOK
6.11).

6.2.45 PacuyeT 9nemMeHTOB Ha MECTHOe cXaTue Mpu HanMymm KOCBEHHOM
apmartypbl B Bue CBapHbIX CETOK MPON3BOaAT U3 YCIIOBUS

N 2w Rys poe M joe (6.93)

roe Rpsjo; - NPUBEOEHHOE C YY4ETOM KOCBEHHOW apMaTypbl B 30HE MECTHOrO
cXaTus pacyeTHOe COonpoTMBIieHNe BeToHa cxaTuio, onpeaensiemoe no gopmyrne

REJ.S,I-:I-: i R-EJ,I-:I-: + EWS,AQUR.S,,@ Hsx (6.94)

30ecb ¥, - KO3PULMEHT, ONpeaensaemblii no dopmyre

-’qb,e'oc,ef
o, = | (6.95)
- ¥ ﬂ&,e’oc
ﬂ,;,,;o.:,@;r - nnowanb, 3akoYeHHas BHYTPUM KOHTypa CETOK KOCBEHHOro

apMMpOBaHWA, CUYMTast MO WX KPaHUM CTEPXHSM, M MpUHUMaemas B opmyre
(6.92) He Gonee <L rax ;
R; » - pacyeTHOe COMpOTVBIIEHIE PaCTSHKEHMIO KOCBEHHO apMaTypbi;

H 5,3 - KOAMAMLIMEHT KOCBEHHOrO apMUPOBaHWA, ONpeaensemMblii No dopmyne



=”xﬂsxfx +iy, Ayl (6.96)

.'l"l:' 5’ J.:IJ
Ap oo of

#y, Ay, {y - uMCNO CTEpXHEW, NNoWa@ab CEYeHUss U ANMHA CTEPXHSA CETKM,
cuuTasn B OCAX KpaliHWUX CTEPXHEN, B HanpaBreHum X ;

#y, Ay, 4y - TOXe, B HanpaBneHun ¥ ;
& - LLar CETOK KOCBEHHOIO apMUPOBaHWSI.

3HaueHus Fpjor, Apise, ¥ M N npuHumaioT cormacHo 6.2.44.

3HavyeHne MeCTHOM CXVMaloWen Cunbl, BOCMPUHMMAEMOE 3JIEMEHTOM C
KOCBEHHbIM apMMpoBaHMeM (nNpaeas YacTb ycnosus (6.93)), npuHmumatot He Bonee
YABOEHHOMO 3HAaYeHUs1 MECTHOM CHUMALOLLEN CUSbl, BOCMPUHMMaEMOro 3f1eMEHTOM
6e3 KOCBEHHOrO apMmMpoBaHust (NpaeBas YacTb ycrosus (6.90)).

KocBeHHOE apMupoBaHWe OOSMKHO OTBeYaTb KOHCTPYKTUBHbIM TpeboBaHUsM,
npveeaeHHbIM B 8.3.16.

PacueTkene3o06eTOHHbLIX 35IeMEHTOB Ha NpoAaBnBaHue
Obuwjue nonoxeHusi



6.2.46 PacueT Ha npogaennBaHue NPou3BOLSAT OS89 MIOCKUX Kene3006eTOHHbIX
3NeMEHTOB (NAMT) NpU OENCTBUM HA HWUX (HOPMarbHO K MSIOCKOCTM 3fieMEHTA)
MECTHbIX, KOHLLEHTPUPOBAHHO MPUSIOXKEHHBLIX YCUINIA - COCPEAOTOYEHHbIX CUMbl U
n3rndaroLLero MoOMeHTa.

Mpn pacyeTe Ha NpopaBnMBaHME pacCMaTpuBalOT pacyeTHOe MonepeyHoe
ceyeHue, pacrnosiokeHHOe BOKPYr 30Hbl Mepefadn YyCunvnh Ha 9fieMEHT Ha

g

paccTosHUA 5 HOPMarbHO K €ro MpoAoSibHON OCU, MO MOBEPXHOCTU KOTOPOro

,ﬂeVICTByIOT KacaTtesibHble yCWIinAa OT COCpPenOTOYEHHbIX CUrlbl U n3rndatoLero
MOMEHTa.

,D,eVICTByI'OLLlI/Ie KacaTtesibHble ycunma no nnowaan pacydeTHOro nonepeYvyHoro
ceyvyeHus OOkHbl ObITb BOCMPUHATDbI 6eToHOM C conpoTtuerieHnem 6eToHa oceBoOMy

pacTsKeHW Fy M pacnonioXXeHHoM no 06e CTOPOHbI OT PacyYeTHOro NnornepeyHoro

Ay

cedyeHnda Ha pacCToAHUN E I'IOI'IGpG‘-lHOVI apmaTypon C conpoTtusrieHnemMm

nonepeYyHol apMaTypbl PACTSKEHMIO £y, .

Mpn  pencTBMM  COCPEOOTOMEHHOW  CUIbl KacaTterbHble  ycunus,
BOCNpUHUMaeMble  6eTOHOM M apmaTtypol,  NPYHUMAKT  PaBHOMEPHO
pacnpegeneHHbiMi No BCEW MNoWann pacyeTHOro nonepeyHoro ceyenus. [Mpu
AencTBum  m3rmbaroero MOMEHTa KacaTerbHble  YyCUnns, BOCMPUHMMAaEMble
GeTOHOM W MnornepeyHor apmaTypol, MPUHUMAKOT C Yy4eTOM Heynpyron paboTbl
OeTtoHa n apmaTtypbl. [onyckaeTtcsi KacaTerfbHble YCunnsi, BOCMPUHMMaeMble
6eToHOM W apmaTtyponl, MpUHMMaTb JIMHENHO W3MEHSAWMMUCA MO  ANIMHE
pacyeTHOro rMOMNepeyHoro CeYeHWs B HarnpasfieHun [OenUCTBUS MOMEHTa C
MakcUmasibHbIMU KacaTeflbHbIMU YCUITMAMW NPOTMBOMOSMOXHOIMO 3HaKa Yy Kpaes
pacyeTHOro NonepevyHoro Ce4YeHnsi B 3TOM HarnpasrieHUu.

PacyeTr Ha npogaenuBaHve npu OEUCTBUA COCPEOOTOYMEHHOW CUMbl U
OTCYTCTBUM MOMNEPEYHON apMaTypbl NPOU3BOAAT corracHo 6.2.47, npn OencTBum
COCPelOTOMEHHOM CUMbl YU HANM4YuKn rnonepeyHon apmaTtypbl - COrfacHo 6.2.48, npu
OENCTBMM COCPeaOTOYEHHbIX CWUMbl M M3rMbalWero MOMeHTa W OTCYTCTBUM
nornepevyHon apmaTtypbl - COrfiacHo 6.2.49 n Npy 4encTBUN COCPeOTOYEHHbIX CUMbI
N n3rmbaroLero MOMeEHTa 1 HanMyYumM NoNepeYHoOn apMaTypbl - cornacHo 6.2.50.

PacyeTHbIN KOHTYp MOMNEPEYHOro CEeYEeHUs MPUHUMAIOT: NPW PacMONIOKEHUN
nnowaakn nepegadm Harpyskm BHYTPU MFIOCKOTO 3dfieMeHTa - 3aMKHYTbIM U
pacnosioXXeHHbIM BOKPYr NAOWAaAKn nepegadn Harpysku (pucyHok 6.12, a, 2), npu
pacnosioXeHnn NrowaaKn nepegayun Harpyskn y Kpast Unm yrna nriockoro arieMeHTa
- B BMAEe [OBYX BapVaHTOB: 3aMKHYTbIM, pPacnofiOKeHHbIM BOKPYr MroWanKku
nepegayn Harpysku, U He3aMKHyTbIM, CReaylolmm OT KpaeB MSIOCKOro afieMeHTa
(pucyHok  6.12,6, 8), B 9TOM CIyvyae YYuUTbIBAOT HaUMEHbLLUYIO HECYLLYHO
CNoCOBHOCTbL NpW  OBYX BapuaHTax pPacrofioXeHWs pacyeTHOro KOHTypa
nonepeYvyHoro ceYeHus.

PucyHok 6.12 - Cxema pac4eTHbIX KOHTYPOB NONEepPevyHOro ce4eHus
npv npoaasnuBaHun
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a - nrolagka MpUrioXeHUs Harpy3ku BHYTPU MIIOCKOrO 3fieMeHTa; 6, 8 - TO Xe, Y
Kpasi NrocKoro arfiemMeHTa; 2 - Npu KpecToobpasHOM pacrofioKEHUN MonepeyHoi
apmarypbl

1 - nnowaab NpUIoXeHNst Harpy3ku; 2 - pacyYeTHbIN KOHTYP NOMepevyHoro CeveHus;
2' - BTOPOW BapuaHT pPacrofiOKEHNs PaCYeTHOr0 KOHTYpa; 3 - LEHTP TSHKECTU

pacyeTHOro KOHTypa (MecTo rnepecedyeHuss ocem Xy W I]); 4 - LUEeHTp TsKecTu
NroWaaKkn NPUroXeHWs Harpysku (MecTo nepeceyeHuss ocen X'm F) ;5 -
nonepevHas apmatypa; 6 - KOHTYp pac4eTHOro nonepeyHoro cedeHms 6e3 yyera B
pacyeTe nonepeYHon apMaTypbl; 7 - rpaHuua (Kpam) nriockoro afieMeHTa

PucyHok 6.12 - Cxema pacyeTHbIX KOHTYpPOB MOMEPEYHOrO CeYeHus npu
npoaaBnMBaHnn



/picture/get?id=P02B5&doc_id=1200037361

Mpu peiictBUM MomeHTa ;. B MecTe NPUNOXEHUS COCPEedOTOYEHHOM
Harpy3Kku rnosioBMHY 3TOr0 MOMEHTa YYUTbIBAKOT NPU pacyeTe Ha npogasnuBaHue, a
APYryIo MOSIOBUHY YYUTbLIBAIOT MPU pacyeTe No HOpMasibHbIM CEYEHUSAM MO LUMPUHE
CeyveHus, BKIoYaroLero WMpmHy Nowankn nepegaym Harpysku U BbICOTY CEYEHMS
NSIOCKOro anemeHTa No ob6e CTOPOHbI OT NIIOWAAKM Nepeaaym HarpysKku.

Mpyn gencTBMM COCPEAOTOYEHHBIX MOMEHTOB M CWUMbl B YCIOBUAX MPOYHOCTM

COOTHOLIeHne Mexay ,EI,GVICTBWOLLI,VIMVI cocpenoTodeHHbIMU  MOMeHTamMu Af ,

YYMTbIBAEMbBIMU NPV NPOAABNMBaHUM, U NpeaenbHbiMu M, npuHMMaloT He Gonee
COOTHOLUEHNA  MeXay [OEeWCTBYIOLMM  COCPEOOTOYEHHbIM  yCcurem F 1

npenenbHbiM F; .

Pacyem anemeHmos Ha ripodasriueaHue rnpu dedcmeuu cocpedomo4eHHOU Ccurbl

6.2.47 Pacyet anemeHTOB 6€3 nornepeyHon apmatypbl Ha NpoaaBivBaHue npwm
AEeNCTBUN COCPeoTOYEHHOM CUIbl MPOU3BOAST U3 YCIIOBUSA

g FE;#H , (6.97)

roe F - cocpefoTodeHHast cuna OT BHELUHEW Harpy3Kku;
i - NpeferbHoe yeunve, BOCMpUHUMaemoe GeTOHOM.

Ycunme &, onpegensiior no gopmyne

Fyuir = Bor (6.98)

roe A, - nnowaab pacyeTHOro MOMepeyYHOro CeYeHUs, PAacrONIOKEHHOMo Ha
paccTosHun 0,5%; OT rpaHvLbl NNoLaan NPUMOXKEHUA COCPENOTOYEHHOW CUnbl &

c paboyeit BbicoTol ceveHus 4 (pucyHok 6.13).

PucyHok 6.13 - CxemMa ans pacueTa xene3o6eTOHHbIX 35IeMeHTOB 6e3
nonepeyHou apmaTypbl Ha NpoAaBnMBaHue
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1 - pacyeTHOe NonepeyvHoe ceveHune; 2 - KOHTYP PaCcYETHOrO NOMNepeYHOro CeYEHNs;
3 - KOHTYpP NNOLWAAKM NPUIOXEHUS Harpy3Ku

PucyHok 6.13 - Cxema onsa pacdeta xene3obeToHHbIX arieMeHToB 6e3 nonepeyHomn
apmaTypbl Ha NpogaBfMBaHne

Mrowanb ; onpeaensioT no dopmyrne

A =uly, (6.99)

rae u - NepuMeTp KOHTYpa pacyYeTHOro NomnepeYyHoro Ce4YeHus;

Ay - npuBeaeHHas paboyas BbicoTa cederus fig = 0.5(kg, + iy )

30echb iy mkn_y - paboyasa BbiCcOTa CeyveHust Anst NPOAOSbHOM apmatypsbl,
pacnonoXeHHoW B HanpaeneHun ocen X n ¥ .

6.2.48 PacyeT 3fieMEeHTOB C NoMepeyHor apMaTypon Ha npopasrvBaHve npu
OEeNCTBUM COCPEaOTOMEHHON CUnbl (PUCYHOK 6.14) Nnpon3BoaaT U3 yCNoBUst

Gt FEJ,HEE - F.sw,ué’f ) (6-100)

rae Fowair - NpeAensHoe ycure, BOCMPUHUMAEMOE MoMepeyHon apmarypoil npu
npoaaBnMBaHuK;

Fb,uff - npegenbHoe ycunue, BoOCNpvHMMaemoe 6OeTOoHOM, onpeaensiemoe
cornacHo 6.2.47.

PucyHok 6.14 - Cxema gnsa pacuyeTta Xene3o0eTOHHbIX NAUT C
BepTUKanNbLHOW, paBHOMEpPHO pacnpeaenieHHON nonepeyYyHomn
apmaTypou Ha npoaaBnMBaHue
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1 - pacyeTHOe nonepeyvyHoe CeYeHUE; 2 - KOHTYP PacYETHOrO NOMePEYHOro CEYEHNS;
3 - rpaHuubl 30HbI, B Mpeaernax KOTopbiX B pacyeTe y4UTbIBAETCSl NonepeyHas
apmatypa; 4 - KOHTYp pac4yeTHOro MonepeyHoro cedeHust 6e3 yyeta B pacyeTe
nonepeYHorn apmaTtypbl; 5 - KOHTYP NIOLWAAKM NPUIOXEHNS Harpy3Ku

PucyHok 6.14 - Cxema Ona pacdeTta xene3obeTOHHbIX NAMT C BepTMKarbHOW,
paBHOMEPHO pacnpeaeneHHoN nonepevyHon apmaTypon Ha npogasnMeaHue

Ycunve £ 4, BOCNPUHYMAEMOE MOMEPEYHON apMaTypoi, HOpMaribHOW K
NPOAOSIbHON OCK 3fieMeHTa W  PacrnofioKeHHONW pPaBHOMEPHO BAOSb KOHTypa

pac4eTHOro norepe4yHoro ce4eHus, onpeaenarT no cbopmyne
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st,uff e D,quwu ) (6-101)

rae ., - YCUnne B NonepeyvHon apMaType Ha eanHULY ASNMHbI KOHTYpa pac4eTHOro

NonepeyHoro ceveHusi, PacroroXeHHoW B npegenax pacctosHua 0,5%; no obe
CTOPOHbI OT KOHTYpa pacYeTHOro ceveHns

R4
Gow = ——; (6.102)

Sy

A, - Nnowaab cevyeHust nonepeyHon apMaTyphbl C LLAroM &, , PacronoXeHHas

B npegenax paccTtosHua 0,5%; no oGe CTOPOHbI OT KOHTypa pPacyeTHOro
nonepeYvyHoro ce4YeHnst No NepuMETPY KOHTYpa pacHETHOro NoNepeyHoro ceveHus;

# - NEepUMMEeTP KOHTypa pacyeTHOro MOMNepevyHOro CeyvYeHusi, onpenensemMbii
cornacHo 6.2.47.

Mpn pacnonoXxeHun mnonNepeyHon apmaTypbl He pPaBHOMEPHO MO KOHTYpY
pac4eTHOro NONepeYHOro Ce4YEeHnsi, a CocpegoTOYEHHO Y OCEN NNOoLaaKn nepegaydn
Harpy3kn (KpectoobpasHoe pacrnonoXeHNe MonepeyHon apmaTtypbl) nepumeTp
KOHTYpa & [ONns nornepe4yHon apMatypbl NPUHUMAKOT MO pakTU4EeCKUM fiMHaM

YYaCTKOB PacriofioXeHUs morepeyHoii apMatypbl L, U sty no pacyeTHoOMy
KOHTYpY NpogasnmBaHus (PUCYHOK 6.12, 2).

3HaueHne Fy yi T Foy uir NPUHUMALOT He Goree 25 i . MonepeyHyto apmarypy

YYMTbIBAIOT B pacyeTe npu F_gw,uff He meHee 0,25 Fb,uff .
3a rpaHuLern pacnosoXeHWsi NornepeyHon apMaTypbl pacyeT Ha NpoAaBvBaHve
Npou3BOAAT cornacHo 6.2.47, paccmaTtpvBas KOHTYP pacyeTHOro nornepeyHoro

ceyeHus Ha paccTosHun 0,54, OT rpaHnLbl PacrorioXeHns nonepeYHon apMarypsbl
(pucyHok 6.14). MNpn cocpeaoTOMEHHOM PaCMOSIOKEHUM NONEPEYHON apmaTypbl No
oCAM NfoWaaKM nepefadn  Harpysku, KpOmMe 3TOro, pacyeTHbI  KOHTYpP
nonepeYHoro ceveHnss 6eToHa NPUHMMAIOT MO AMaroHanbHbIM NIMHUSM, CRIEAYIOLMM
OT Kpasi pacnorioXeHns nonepevyHon apmaTtypbl (PUCYHOK 6.12, ).

MonepeyHas apmaTtypa  OoSfpkHa — yOOBIETBOPSATH KOHCTPYKTUBHbIM
TpeboBaHusaMm, npmBeaeHHbIM B 8.3.9-8.3.17.

Pacuem anemeHmoe Ha npodasnueaHue rpu Oelicmauu cocpedomOoYeHHbIX CUslbl
u useubarowe2o MoOMeHmMa

6.2.49 Pacyet anemeHTOB 6€3 nornepeyHon apmatypbl Ha NpoaaBnvMBaHue npu
COBMECTHOM [EWCTBMM COCPEOOTOYEHHbIX CUMbl U U3rMbaloLero MoOMeHTa
(pncyHOK 6.13) NpoM3BOAAT M3 YCrOBUS

F M

o —
Fyup My

51, (6.103)



roe X - cocpegoToYeHHas cura OT BHELUHEN HarpysKu;
M - cocpenoTOYEeHHbIn M3rMbarumii MOMEHT OT  BHELUHEN Harpysku,
Yy4MTbIBaEMbIN MpU pacyeTe Ha npogasnmBaHue (6.2.46);

Py v My 4 - NpepenbHble COCPEAOTOYEHHBIE CUMa U N3MMBAIOLMIA MOMEHT,
KOTOpble MOryT ObiTb BOCMPUHATLI GETOHOM B pacyeTHOM MOMNEepPeYHOM CeYeHUn
npu Ux pasaenbHoOM OeNCcTBUN.

B xene3obeToHHOM Kapkace 34aHui € MIOCKUMKU  NepeKpbITUSMA

COCPenoTOYEHHbIN M3rMGaroLmin MomeHT Af;,. paBeH cymMmapHOMy uarmbatroemy
MOMEHTY B CEYEHUAX BEPXHEN N HIDKHEN KOJOHH, NMPUMbIKAIOLWMX K NEPEKpbITUI0 B
paccMaTprvBaeMoM ya3rie.

MpegenbHyto cuny Fb,uff onpeaensatT cornacHo 6.2.47.

MpeaenbHbI nsrnbaroLwmin momeHT M, bul ONpPenenarT no dopmyne
My i = Ryl (6.104)

roe W, - MOMEHT COMPOTUMBNEHWSI PacyYETHOrO KOHTypa MOMepeyHoro ceyveHus,
onpeaensieMbiii cornacHo 6.2.47.

|_|pl/l AencTBMM nsrmbarowmx MOMEHTOB B AOBYyX B3aMMHO nepneHanKynapHbIX
MIOCKOCTAX pacyeT Npon3BoaAT U3 ycrioBuA

F M M,
+ +

X

Lt (6.105)
Fpur Myyur My i

roe &, Mx n M}l - COCpefoTOo4eEHHbIe Ccuna wu narnbarome MOMEHTbI B

HanpasrneHuax ocen X W F, ydyuTbiBaemble Mpu pacyeTe Ha npogasBnvBaHue
(6.2.46), OT BHELUHEN Harpy3ku;

By e, Moy ap, My ui - NpeienbHble cOCpefoTOYeHHbIE cuna v usrnbaioLye
MOMEHTbI B HanpasrieHusix ocel ¥ W ¥, KOTopble MOryT 6biTb BOCMPUHATHI
6ETOHOM B PACHETHOM MOMNEPEYHOM CEYEHMM NPY UX PasaernibHOM OeNCTBUN.

Yeurme ;4 ONPenensiioT cormacHo 6.2.47.

Yceunus M,ny,uff " M.;,}.,Hgf onpenenstoT COMMacHO yKasaHuAM, npuBeeHHbIM
Bbllle, NpuU LEACTBUM MOMEHTA COOTBETCTBEHHO B MJfIOCKOCTM ocn X U B
MnockocTn ocu ¥ .

Mpn pacnonoxeHnn cocpenoTO4EHHON CUMbl BHELEHTPEHHO OTHOCUTENBHO
LEeHTpa TSKECTU KOHTypa pPacCyYeTHOro nonepeyvyHoro CeyYeHus  3HayYeHud
n3rmbaroLLmx cocpegoTOYEHHBIX MOMEHTOB OT BHELUHEN Harpy3ku OnpeaenstoT C
y4eToM  OOMOSHWUTENBLHOMO  MOMEHTA  OT  BHELEHTPEHHOro  NPUIIoXKeHUs
COCPEAOTOYEHHOM CUMbl OTHOCUTENBbHO LEeHTpa TSXKECTU KOHTypa pacyeTHOro
NonepeYvyHoro ceveHusl.

6.2.50 Pac4yeT nMPOYHOCTM SfIEMEHTOB C MOMEpPeYyHoOn apmartypon Ha
npogasnvBaHve npu encTBUM COCPeoTOYEHHbIX CUMbl U N3rmbatoLLero MoMeHTa
(pncyHoK 6.14) NpoM3BOAAT M3 YCrOBUS

= A
+
FEJ,L!IE i F.sw,uff MEJ,qu 4 M.sw,uif

=L (6.106)



roe F n Af -no6.248;

Fypupr W My, un - TpefenbHble COCPENOTOHEHHbIE Cuma M u3rmbaroLpi
MOMEHT, KOTOpble MOryT ObiTb BOCMPUHATHI GETOHOM B PacyYeTHOM MornepevyHoM
CeyeHur Npm 1x pasaensHOM AeCTBUY;

Fowur  n Mgun - npegerbHble cocpefoToyeHHble curna U uU3rvbaroLmin
MOMEHT, KOTOpble MOryT ObiTb BOCMPUHATBI MOMEPEYHOM apMaTypor npu KX
pasgenbHOM AENCTBUN.

Yeurma &y i, My i v oy u¢ onpepensior cornacHo 6.2.48 1 6.2.49.

Ycunvne M swulf , BOCMPUHMMaeMoe nornepevyHon apmartypour, HopmarnbHOW K
NSIOCKOCTU 3fiEMEHTa U PacnofioKeHHON paBHOMEPHO BAOSMb KOHTYpa pacyeTHOro
ceveHus, ornpeaenstoT no dopmyre

Mgy urr =055 s, (6.107)

rOe & s U ¥4, - ONPEOEnsitoT CornacHo 6.2.48 n 6.2.52.
Mpyn gencTBumM cocpefoTOYEHHbIX M3rMBaOLMX MOMEHTOB B ABYX B3aMMHO
nepneHamuKynapHbIX NAOCKOCTSX pacyeT NPOU3BOAAT U3 YCIIOBUS

il + M, +
FE:I,HEE + F.sw,ué’f M&x,uif a2 M.sw,x,uif
M}'
+ &L (6.108)

Mby,uff & Msw,},uff

rae F, M, n M, -no6.249;

By it , Mppair v My 4 - NpepenbHble cocpefoTodeHHbIe Cyna u nsrnbaioLLye
MOMEHTbI B HanpasrieHusx ocem ¥ W ¥, KOTopble MOryT 6biTb BOCMPUHATHI
6ETOHOM B PACHETHOM MOMNEPEYHOM CEYEHUM NPY UX Pa3aenbHOM OeNCTBUN;

Fowuit . Mawyur W My pur - NpenenbHble cOCpPefoTOuEHHbIE CUMa U
nsrmbatome MOMEHTbI B HanpaBreHusx ocen X U Y, koTopble MoryT OblTb
BOCMPUWHATLI NMOMNepeYHor apMmaTypoi Npu ux pasaernbHoOM AencTBUN.

Yeunms oy, Mapus, Mppur M Fayui ONPeensioT cormacHo ykasaHusm
6.2.48 1 6.2.49.

Yeunus Mq, ;o N My pur  ONPENensioT  COMacHO  yKasaHusMm,
MPMBEOEHHBIM BbILLE, MPU AEMCTBUM M3rMBAIOWEro MOMEHTa COOTBETCTBEHHO B
HanpasneHum ocn X Uocu ¥ .

3HavyeHuA FEJ,L!I;!‘ +: F.sw,uff ; MEJJHFF + M.sw,uff ) M-Elx,uff * M.sw,x,uff )
ng,u;f T Msw,y,uff B ycrnoBusix (6.106) u (6.108) npuvHumaloT He OGonee

COOTBETCTBEHHO 25y v, 2y iy, 20y e, 2Myy iy .

MonepeyHass apmatypa [ofbkHa OTBeYaTb KOHCTPYKTMBHbIM TpebGoBaHMSAM,
npueegeHHsIM B 8.3.9-8.3.17.

6.2.51 B obwem cnyyae 3HayeHUs MOMEHTa COMNPOTMBIIEHUS PACYETHOrO

KOHTypa ©6eToHa npu npoaaBfMBaHUM W,;,x.:};. B HanpasrieHWsx B3avMHO
neprneHavkynapHelix ocen X v ¥ onpenenstoT no dopmyre

(6.109)



rae fpxp) - MOMEHT MHEpPLUM PacYETHOTO KOHTYpa OTHOCUTENBHO ocel K| w ¥y,
NPOXo4sALLMX Yepes ero LLeHTP TAXeCTH (PUCYHOK 6.12);

x(_y)m - MakCuMarbHOE pacCTOAHME OT paCHYETHOro KOHTypa OO0 ero ueHTpa
TAXECTW.

3HayeHne MoMeHTa nHepunmn fbx(yj onpenenAatlT Kak CymMMy MOMEHTOB

MHepUMN fpyp3 OTAEMbHBLIX Y4ACTKOB PACHETHOrO KOHTYpa MOMepeyHoro CeveHus
OTHOCUTENBHO LIEHTParbHbIX OCEN, MPOXOAALLMX Yepes LLeHTP TAXECTU pacyeTHOro
KOHTYypa.

[MonoxeHue LeHTpa TSHKeCTU pPacHEeTHOro KOHTypa OTHOCUTENbHO BbiGpaHHON
ocu onpegenstoT no gopmyrne

. 2Lz il

x(¥ip S,

(6.110)

roe JI-J - AnnMHa oTAEeNbHOro y4acTtka pac4eTHOro KOHTypa;

x4 (vl - paccTosiHMe OT LIeHTPOB TSHKECTM OTAESbHbIX Y4acTKOB pacyeTHOro
KOHTYpa A0 BbI6paHHbIX OCEN.
[na 3aMKHYTOro MpPAMOYroflbHOro KOHTypa (pUCYHOK 6.12,a, 2) ¢ AnvHou

y4acTkoB L, K L}. B HanpasneHun ocen X u ¥ LEHTP TSXXEeCTU pacrnorioxeH B
MecTe nepeceyeHns ocen CUMMETPUN KOHTYpa.
3HayeHe MOMeHTa MHEPLIMM pacYETHOrO KOHTYpa onpeaenstoT no dopmyrne

Tty = Loy * oxiy2, (6.111)

roe f.;,x.;y;.u - MOMEHT MHEPLIM Y4aCTKOB KOHTYypa AJNMHON L, 1 E-}. OTHOCUTENBHO

ocen 1 n X, coBnagarowmx c ocamm ¥ u X .

BHaueHus fpyip31,2 ONpepenstoT no dopmynam (6.112) u (6.113), npuHumas

YCIIOBHO LLMPVHY KaXOoro y4acTka KoHTypa AnuHon Ly n Ly, paBHomn eauHuLe:

L
X .
Lppipn= e (6.112)
2
Loatpy2 = OOLpen Lty (6.113)
BHaueHns Wyyiyy onpenensioT no dopmyne

Loay)

Woriyy = = (6.114)
Leiyy 12

mnnn

1 2
Wortyy = Latry Lptny * 5 Laiy) - (6.115)



1N HE3aMKHYTOro PacyYeTHOro KOHTYpa, COCTOSILLEro M3 TPEX NPSIMONMMHENHbIX

y4acTKoB [AfmHoi L, ﬁy (pucyHoKk 6.12, 8), Hanpumep, Npu pPacnonoXeHUn
nrowankn nepegayn Harpyskum (KOMOHHbI) Yy Kpasi MAOCKOro anemMeHTta (nmuThbl
nepekpbITMA), NOMOXEHNE LieHTpa TSXECTU pPacYeTHOro KOHTypa B HanpasrieHuu

ocu X onpegenstoT no gopmyne
2
~ Lot LJ, L,

L i (6.116)
2L, * L,

o

a B HanpaBneHUM OCU ¥ LEHTP TSHKECTU pacroniokeH Mo OCU CUMMETPUU
pacyYeTHOro KOHTypa.
3HayeHUst MOMEHTa MHEPLIUM PaCYETHOTO KOHTYpa OTHOCUTESbHO LieHTparibHbIX

oceun ¥ n X, onpegenstot no copmyne (6.111).

3HaueHus fpy U fy,7 onpegensoT no opmMynam:

3 2
Ipx1 =i—x+25x[xn‘ﬁ—£] ; (6.117)

Ipyy = Ly (Ly = 1)°. (6.118)

3HaveHuns f,;,ﬂ n f,;;.}.g onpeaensoT no dopMynam:

Iy =0.5L,13 ; (6.119)
LZ

B2, (6.120)

hpd 12

BHauenus Wy, n Wy onpenensioT no oopmynam:

I I
Wiy = =% 0 Wiy = —2—, (6.121)
g Ly —xg
21,
= 2 (6.122)

ﬂpm pacyeTe nNpuHMMarT HanMeHbLllne 3Ha4vYeHnA MOMEHTOB COMpOTUMBIIEHNA

W
..
}J,J'IFI HE3aMKHYTOro pac4eTHOro KOHTypa, CoCTodALlero n3 aByx npﬂMOﬂVlHeVlelX

y4acTKOB [OJMHOW L, U ﬂy (pucyHoK 6.12, 6), Hanpumep Mpu pPacnosioKeHUn
nnowaakn nepegaym Harpysku (KonoHHbl) B6NM3uM yria nnocKoro anemMeHTa (nimThbl
nepekpbITUSA), NONOXeHNEe LIeHTPa TSHXKEeCTU pacyeTHOro KOHTypa B HarpaBfieHuu
ocen X n ¥ onpegensatoT no doopmyre

£,

i
xg gl = it

2
g Y0545
Ly+1,

(6.123)



3HayeHMs MOMEHTa MHEPL MM PacYETHOrO KOHTYpa OTHOCUTENbHO LeHTparbHbIX
ocen Iy n £y onpegenstot rno gopmyne (6.20).

BHaueHns Jpx(pii W {bx(y)2 ONPEAENSIOT MO popMynam:

i EN
fbx1=é+g,x[xn—?’-’] : (6.124)
Iy = Ly (L, =), (6.125)
Iyt = L (Ey — o) (6.126)

i LY
M - (6.127)
B2 12 J_.[J"EI 5 ]

3Hauenus Wy, n Wy onpenensioT no dhopmynam:

Iy Iy

A S

il (6.128)
o 1,

Wy =2y —2— (6.129)
Yo Ly~

an pacyeTe nNpuHMMaroT HanMeHbllne 3Ha4YeHnA MOMEHTOB COMpOTUBIIEHUA
Wax 1 Wy .

6.2.52 3HayeHWss MOMEHTOB COMPOTUBIMEHMS MOMEPEYHON apmaTtypbl npwu

npopasnuBannM Wy xyy B TOM Ccryyae, Korma norepeyHas apmatypa
pacriofiokeHa paBHOMEPHO BAOMb PAaCYETHOrO KOHTypa MNpoAaBNMBaHVS B

npegenax 30Hbl, rPaHnLbl KOTOPOW OTCTOSIT Ha PaCCTOSIHWN ED B KaXkayl CTOPOHY

OT KOHTypa npogaBnmBaHus 6eToHa (pUCyHOK 6.14), NPUHUMAOT paBHbIMU

COOTBETCTBYHOLMM 3Ha4YeHUsM Wy, 1 Wiy .

Mpy  pacrornoXeHUM MONepeyYHoil apmaTypbl B MIIOCKOM  3MeMeHTe
COCPEOTOYEHHO MO OCAM [PYy30BOM MIIOWAAKM, Harpumep, Mo OCU  KOMOHH
(KpecTooBpa3Hoe pacronoXeHre nonepeyHo apMaTypbl B NepeKkpbITUN), MOMEHTbI
COMPOTUBIIEHNS NONEPEYHO apMaTypbl ONpeaensioT rno Tem e npasBuiamM, YTo
MOMEHTbI COMPOTMBIEHNSt GETOHa, MPUHMMAasi COOTBETCTBYIOLLYIO (HaKTUYECKYH
ANVHY OrPaHWYEHHOrO yyacTKa pPacroriokeHUs MOoMepedHon apMmatypbl Mo

pacYyeTHOMY KOHTYPY NPOAaBMMBAHUS Ly U sty (pucyHoK 6.12, 2).

7 PACYHET J3JIEMEHTOB XEJIESOBETOHHbIX
KOHCTPYKUUU NO NPEAEJIbHBLIM
COCTOSAHMAM BTOPOM rPYNMbI

7.1 OBLUMUE NOJIOXKEHUA



7.1.1 PacyeTbl no npegenbHbIM COCTOSHUSIM BTOPOW MPYMMbl BKIKOYAKOT:
- pacyeT No pacKpbITUIO TPELLWH;
- pacyeT no Agedopmauiusam.

7.1.2 Pacyer no ob6pasoBaHWO TpewmH nNpou3BOAAT AN MPOBEPKU
HeobXxoAMMOCTM pacyeTa MO pacKpbiTUO TPEWMH, a Takke AnsS nNpoBEepPKU
HeobXxoAMMOCTM yyeTa TPELWH Npu pacyeTe no gedopmanmsm.

7.1.3 lpn pacyeTe No npeaenbHbIM COCTOAHUMAM BTOPOW TPYNMbl Harpysku

MPUHMMAIOT C KO3(MLIMEHTOM HAOEXHOCTU Mo Harpyske ¥y =1,0.

7.2 PACYET XEJNNIE3OBETOHHbLIX 3JIEMEHTOB INO
PACKPbITWIO TPELLWH

O6wue nonoxeHus

7.2.1 PacyeT xene3obeTOHHbIX 3NIEMEHTOB MO PacKpbITUIO TPELLMH NPOV3BOAAT
B TeX cryyasix, korga cobrnogaeTcs ycrosme

M>M,,, (7.1)

roe A - n3rmbalowmn MOMEHT OT BHELUHeW Harpy3kM OTHOCUTENbHO OCw,
HOpMasbHOM K NIIOCKOCTU OENCTBUA MOMEHTA U NPOXOASLLEN Yepes LEeHTP TSKECTH
NPVBEAEHHOrO NONepPeYHOro Ce4eHNs dNIeMeHTa;

M. - v3MGalOWMA MOMEHT, BOCMPUHMMAEMbIA HOPMarbHbIM CEYEeHNeM
anemMeHTa npu obpasoBaHUK TPELLMH, onpeaensiemblin cornacHo (7.6).

[Ansa  UeHTpanbHO-pacTSHYTbIX 3MEMEHTOB  LUMPWMHY PaCKpbITUS  TPELUMH
onpeaensitoT nNpu cobIo4eHNN YCITOBUS

N > Nc:l‘c ’ (72)

roe &7 - NpogonbHOE pacTArMBatoLLEE YCUMNE OT BHELLHEW Harpy3ku;

MN,.. - NpogonbHoe pacTAarMBaroLee ycunve, BOCNpUHMMaeEMOE 3rieMeHTOM Npu
o6pasoBaHnM TpeLwH, onpeaensemoe cornacHo 7.2.10.

7.2.2 Pacuert »ene300eTOHHbIX 3N1EMEHTOB npounsBoasaT no
HENPOLOIPKATENBbHOMY 1 MPOLOIPKATENBHOMY PACKPbITUIO TPELLWIH.

HenpogormkutenbHoe packpbiTUe TpewmH onpeaenstoT OT  COBMECTHOro
OENCTBUSI MOCTOSAHHBIX U BPEMEHHbIX (ANUTENbHbIX U KPaTKOBPEMEHHbIX) Harpy3ok,
NPOAOIHKUTENBHOE - TOSMIbKO OT MOCTOSAHHBLIX U BPEMEHHbIX ASMTESNbHbIX Harpy3oK
(4.2.4).

7.2.3 PacyeT no packpbITUIO TPELLMH NPOU3BOAAT U3 YCIOBUA

Fope & Gope uit (7.3)
roe .. - LlWWpYHaA pacKpbiTUS TPEWWH OT [OEWCTBUA BHELUHEN Harpysku,
onpegensiemas cornacHo 7.2.4, 7.2.12-7.2.14;

@ere uif - NPEOENbHO AONYCTUMAsA LUMPUHA PACKPbITUSA TPELLMH.

3HAYEHUS &g uif MPUHUMAIOT PABHBIMU:



a) u3 ycnosus obecnevyeHns COXpaHHOCTU apMaTypsbl:
0,3 MM - NpY NPOJOIPKNTENBHOM PAaCKPbITUN TPELLYH;
0,4 MM - NpU HENPOJOIMKNTENBHOM PACKPbITUN TPELLWH;

0) 13 ycroBuMs orpaHNYEeHNSA NMPOHNLLAEMOCTM KOHCTPYKLMIA:
0,2 MM - NpY NPOAOITKUTENBHOM PACKPbITUN TPELLWH;
0,3 MM - MpY HENPOJOIMKNTESNTBHOM PaCKpPbITUM TPELLUMH.

7.2.4 WnpuHy packpbiTUS TPELWWH .. OMpedenstoT mncxoas M3 B3aUMHbIX
CMELLEHUA pacTAHYTON apMaTypbl U 6eToHa No 06e CTOPOHbI TPELLMHBbI Ha YPOBHE
OoCuv apmartypbl Y NPUHUMAIOT:

- NPU NPOJOSHKUTENBHOM PacKpbITUM

@ape = Fapa ], (7.4)

- Npn HenpoaoITKUTENTbHOM pacCKpbITUN
Bope = Bgpe] Tope 3 “ope 3, (7.5)

roe dgel - LMPUHA PacKpbiTUS TPeWwMH OT MPOAOIKUTENBHOMO OEencTBUSA
MOCTOSIHHBIX M BPEMEHHbIX AJIUTENbHBLIX HArpy3o0K;

@gpe2 - LWUMPUMHA PaCKPbITUA TPEWWH OT HEenpoAOoKUTErNbHOro OencTeus
NOCTOAHHBLIX N BPEMEHHbIX (LI,J'IVITeJ'IbeIX n KpaTKOBpeMeHHbIX) Harpysok;

Zere, s - WUMPUMHA PacCKpbITUS TpewmH OT HENpOAOIMKUTENBHOIO nencTeus
NOCTOAHHBLIX N BPEMEHHbIX AJNMUTESIbHbIX Harpy3o0K.

SHaYeHUS dgpet, Dope Ndge3 ONPedenslT C  Y4eTOM  BMUAHWSA
NPOOOIPKATENBHOCTM AEUCTBMS COOTBETCTBYHOLLEN Harpy3KMu.

OnpeneneHMe MOMEHTa o6pa303a|-|m| TPEeLWWH, HOpManbHbIX K HpO,D,OﬂbHOVI
OCHU 3J1eMeHTa

7.25 Wambaoumin momeHT M ,.. npu obpasoBaHuM TpelwH onpeaensoT
cornacHo 7.2.6 nnv no gecopmaunoHHon mogenn cornacHo 7.2.11.

7.2.6 OnpepeneHve MomMeHTa 0Opas3oBaHUSA TPELWH MNpPoM3BOAAT C Y4ETOM
Heynpyrmx gedgopmMaummn pactaHyToro 6eToHa cornacHo 7.2.7.

HonyckaeTca MOMeHT obpa3oBaHMsA TpeLmH onpeaenaTb 6e3 yyeTta Heynpyrux
Aedopmauuin pactaHyToro 6etoHa no 7.2.8. Ecnm npy aTtom ycnosus (7.3) u (7.24)
He YOOBMETBOPSIOTCA, TO MOMEHT 0O6pa3oBaHMA TPELWWMH crneayeT onpeaensTb C
y4eTOM Heynpyrmx gedopmManmi pacTsiHyToro 6eToHa.



7.2.7 MomeHT o6pasoBaHMA TpewmH C Y4eTOM Heynpyrux Aedopmauiui
pacTsiHyTOro 6eToHa onpegenstoT ¢ y4eTOM CreayHoLLmMX MOSNOXKEHNI:

- ceveHud nocre AedopMmMpoBaHMsa OCTalOTCS NIIOCKUMM;

- 3MIOPY HanNpPsPKEHWIN B CXXaToM 30He 6eTOHa NPUHUMAIOT TPEYronbHOW hopMbl,
KaK ons ynpyroro Tena (pucyHok 7.1);

- 3MNOPY HaNpsKeHU B pacTAHYTON 30He 6eToHa NPUHUMALOT TpaneuneBnagHoOn
dopMbl  C  HaMpsXKeHWAMKW, He  NPEBbILWAWMMN  pacyeTHbIX  3HaYeHUn

COMPOTUBEHNS! GETOHA PACTSKEHMIO Rpy ser ;
- OTHOCWTENbHY [Oedopmauuio KpamHero pacTAHYTOro BOJIokHa OeToHa

NPUHUMAIOT PaBHOM ee npefernbHOMY 3HaYeHWIO £pf ui MPU KPaTKOBPEMEHHOM
AencTeum Harpysku (6.2.31); npyu OByX3Ha4YHOW antope Aedopmauni B cevyeHur

anemeHTa £ uir =0,00015;
- HamnpsbkeHus B apmarype MpuvHUMaloT B 3aBMCUMOCTM OT OTHOCUTENbHbIX
AedhopmaLimii Kak Ans yrnpyroro Tena.

PucyHok 7.1 - Cxema HanpskeHHO-AepoOpMMPOBaAHHOI0 COCTOSIHUSA
CeYeHUA 3rieMeHTa Npu NpoBepKe 06pa3oBaHNA TPELLMH Npu
OeucTBMu nsrubarwero MomeHTa (a), uarnbarowero MOMeHTa u
npoAaosnbHOn cunsbl (6)

a 7]
£y I . E; a, .
P Y
: E, ﬁu; e a,
/ 2 =~ a?
= M
- / N f"ﬂ\ /
ez ¥
X |, \
/ S ] i
Eq o
-
EJ a, GJ
b —* £ ¥ —*l
S :
£ 'Rbi..'m’ €2 Rﬁ!.m

1 - YpOBEHb LieHTpa TSXKECTU NPUBEAEHHOIO NONEPEYHOro Ce4YeHUs!

PucyHok 7.1 - Cxema HanpsikeHHO-4edOpMMPOBAHHOIO COCTOSIHUSI CeYeHus
areMeHTa Mpu npoBepke 0Opa3oBaHWs TPeWwMH Mpu OencTBun um3rvbaroLlero
MOMEHTa (@), n3rnbaroLero MoMeHTa 1 NPOAOIbHOM cunbl (6)

7.2.8 MomeHT obpasoBaHus TpewmH 6e3 ydyeTa Heynpyrmx aedopmauui
pacTaHyTOro 6eToHa onpenendoT Kak A4na CNIoLWHOro ynpyroro Terna no opmyrne

M-:r-: = R&f,serw & Néx ) (7-6)


/picture/get?id=P033C&doc_id=1200037361

roe W - MOMEHT CONpOTUBMEHUS MPUBEAEHHOIO CEYeHUs ANs  KpanHero
pacTsIHYyTOro BOSfilokHa 6eToHa, onpeaensieMbli cornacHo 7.2.9;

g, - PaCCTOSIHNE OT TOYKU MPUIIOXEHWUSI NPOLONBHON curbl A (pacnonoXxeHHON
B LEHTpe TSXKEeCTU MNPUBEOEHHOrO CeYeHUs JnemMeHTa) OO0 SO4POBOM  TOYKM,
Havbonee yadaneHHOMW OT pacTAHYTOW 30Hbl, TpeLmHoobpas3oBaHWe KOTOPOW
npoBsepsieTcs.

B cdopmyne (7.6) 3Hak "nntoc" NpUHMMAT NpU CXXMMatoLLEen NpoaosibHOM cune

A, "MmHYC" - Npu pacTarMBaroLLen cune.

7.2.9 MoMeHT conpoTuBnenns ¥ 1 paccTosiHue €, onpenensatoT no opmynam:

I
W = ;jj ; (7.7)
5
gy T H’ (7.8)
2

roe frﬂd - MOMEHT uHepuun npuBegeHHoOro nonepe4vyHoro cev4eHnsa OTHOCUTESIbHO
€ro ueHtpa 1aXXeCTtn

g =i+io+lo; (7.9)

I, 1., I, - MOMEHTbI UHEPLM CEYEHMIN COOTBETCTBEHHO BETOHA, pacTAHYTOM
N cxkaTou apmaTypbl;

A3 - nnolwaob NpYMBEOEHHOrO  MOMEepPeYHOro  CeYEeHUs  JNEMEHTa,
onpegensiemasa rno gopmyre

Ay =A+ Ao+ Ao (7.10)

o - KO3(PpPMLMEHT NpuBeaeHnst apMaTypbl K 6eTOHyY

E

K

T
By’

¥; - paccTosiHMe OT Hauboree pacTsiHYTOro BOMOKHa GeToHa 40 LeHTpa
TSDKECTM NPUBEOEHHOTO NMOMNEepPeYHOro CeYeHrst ariemeHTa

i Sf,red
M,
Ared
30€ecCb Sf,md - CTaTU4EeCKUN MOMEHT nnowaan npuBegeHHoro norepevyHoro

CeyYeHust anemMeHTa OTHOCUTENLHO Hanbornee PacTsAHYTOro BOMOKHa 6eToHa.
[onyckaeTcsi MOMEHT CONpOTUBIEHNs ¥ onpeaensaTb 6e3 yueta apmaTypbi.
B atom cnyyae 3Hadewus [, I, A, A B dopmynax (7.9) u (7.10)

NPUHNMAIOT PaBHBIMM HYJITHO.
Ana  un3rmbaembix  3NEMEHTOB  MPSIMOYFONIbHOTO ~ CEYEHWUS  MOMEHT

conpoTtmBnenus ¥ 6e3 yyeta apmaTypbl onpeaensoT no dopmyre

W= (7.11)



7.210 Ycunme M. npu obpaszoBaHWM TPeLmH B LEeHTParnbHO-pacTAHYTbIX
anemMeHTax onpegenstoT no gopmyne

Nope = Arog Bit ser . (7.12)

7.2.11 OnpegeneHne mMoMeHTa 0Opa3oBaHWsi TPELLWMH Ha OCHOBE HeNMHENHOW
aedopmMaLMoHHOM  MoOennM  NpouM3BOAAT  Ucxods M3 OOWMX  MOMOXEHWUNR,
npvBeaeHHbIX B 5.1.22 n 6.2.2-6.2.31, HO ¢ y4eToM paboTbl 6eToHa B pacTsaHyTON
30HE HOpPMarbHOro CeYeHusi, onpeaensieMon mMarpaMMon COCTOSIHUSA PacTAHYTOro
6eToHa cormacHo 5.1.20. PacuyeTHble XapakTeEpUCTUMKM MaTepuarioB MNpUHMMAIOT
AN NnpeaenbHbIX COCTOAHWUI BTOPOW rpynbl.

3HauveHune M., onpeoensioT K3 pPELEHWs  CUCTEMbl  YPaBHEHMWIA,
npeacTaBfeHHblX B 6.2.2-6.2.31, NnpyHMMasa OTHOCUTENbHY Aedopmaunto 6eToHa

Sht wmax Y PACTAHYTOM rpaHN 3nemMeHTa OT AEeUCTBUSA BHELUHEW Harpy3ku paBHOM
npegensHOMy 3Ha4YeHW0 OTHOCUTENbHOW AedopMauuy 6eToHa Mpu pacTsKeHUn

£h¢ wi , ONPEAENAEMOMY COrMAacHO yKkasaHuam 6.2.31.

PacyeT WMpUHbI packpbiTMA TPeLWWH, HOPManbHbIX K MNPOAONLHOW OCU
anemMeHTa

7.2.12 LlUnpunHYy pacKkpbITUS HOpMasibHbIX TPELLMH onpeaenstoT no gopmyre

- et 4]
& ore WI@EWEW.SE 5, (7.13)
5

roe o, - HanpskeHve B NPOAOMbHOM pPacTAHYTOM apmaType B HOpPMaribHOM
CeYeHMN C TPELMHOM OT COOTBETCTBYHLUEN BHELUHEW Harpysku, onpegendaemoe
cornacHo 7.2.13;

{, - 6asoBoe (6e3 yyeTa BNMUAHUS BUAa NOBEPXHOCTM apMaTypbl) paccTosiHue
MeXOy CMEXHbIMU HOPMaribHbIMU TPELLWHAMK;

Wi -  KOI(OUUMEHT, Y4YMTbIBAOLWMA HEepaBHOMEPHOE pacrnpeneneHune
OTHOCUTENMbHBIX AedopMauni  pacTaHYTOM apMaTypbl  Mexagy TpewmHamu,

AOonycKaeTcsa npuHuMmaTtb KoaddpmumeHT w ; =1, ecrim npyu 3ToM ycrnosue (7.3) He
YAOBMETBOPSIETCS, 3HAYEHME I ; crnegyeT onpenenstb no gopmyne (7.23);

@ - KOIPULMEHT, YYUTbIBAIOLLMIA MPOOOIDKATENBHOCTL AENCTBUA HArpy3ku,
NPUHUMaeMbI PaBHbIM:

1,0 - Npn HENPOJOIMKUTENBHOM AENCTBUM HArpy3Kku;

1,4 - npy NPOAOIPKUTENBHOM OENCTBUM Harpy3Ku;

@y - KOSMPAMUMEHT, Yy4uTbIBAIOWMIA NpOuMnb NPOAONbHON  apMarypbl,
NPUHUMaEMbIN PaBHbIM:

0,5 - ong apmaTtypbl nepuognyeckoro Npoguns;

0,8 - ona ragkon apmaTypsbl;

©3 - KOI(OMUMEHT, Y4YMTbIBAIOLMA XapaKTep HarpyXeHusi, NpUHUMaeEMbI
paBHbIM:

1,0 - ANga aNnemMeHToB M3rnbaemMbiX U BHELLEHTPEHHO CXaTbIX;

1,2 - AN pacTAHYTbIX 3/IEMEHTOB.



7.2.13 3HayeHuss HanpshkeHust @, B pacTAHYTOM apmaType wu3rmbaembix
3MEeMEHTOB OnpeaendT no gopmyre

_ Mg -y

7 o1, (7.14)
red

a3

roe f,a.4, ¥. - MOMEHT WMHEepUMW U pacCTosiHMe OT CXaToi rpaHyM OO0 LeHTpa
TSDKECTU MPUBEOEHHOrO MNOMEPEYHOro CeYeHUs 3JneMeHTa, onpeaensiemble C
y4eTOM NIIOWaaAN CeYeHUs TOMbKO CXaToW 30Hbl GeToHa, nrowaaen ceyeHust
pacTSHYTON U CXaTon apMaTypbl cornacHo 7.3.11, NnpMHUMasa B COOTBETCTBYIOLLMX

dopmynax 3HavyeHus Ko3bdULNEHTa NpuBeeHNa apMaTypbl K 6ETOHy oo = .
Ana n3rmbaembix 3fEMEHTOB ¥, =X (PUCYHOK 7.2), rae x - BbICOTa CXaTou

30HbI 6ETOHa, onpeaensiemas cornacHo 7.3.12 npu . = .

PucyHok 7.2 - Cxema HanpskeHHO-AepOpMUPOBaHHOI0 COCTOSIHUS
3anemMeHTa C TpewmnHamMm Nnpu AeMcTBMu narnbarowero MomeHTa (a, 6),
n3rmbarowiero MOMeHTa 1 NpoAoSIbHOU cunbl (B)
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1 - yPOBEHb LiEHTPA TSKECTU NPUBEAEHHOTO NONEPEYHOTO CEYEHUS

PucyHok 7.2 - Cxema HanpsieHHO-4edopMMPOBAHHOIO COCTOSIHUSA 3fieMeHTa C
TpewwmHamn nNpu AencTenm narmbarowero MoMmeHTa (a, 6), n3rmbaroLero MoMeHTa u
NpoLONbHON Curbl (8)

3HaveHne KoadduLMeHTa npuBeaeHns apMaTypbl K 6€TOHY o onpeaensoT
no dpopmyrne

i
Eb,red ’
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(7.15)



rae £pred - NPUBEOEHHBIN MOAYNb AediopMaLUM CaToro 6ETOHa, YUUTLIBAIOLLMI
Heynpyrve gedopmauum cxaTtoro 6eToHa u onpeaensemblii No gopmyrne

By yeg =——. (7.16)

OTHocuTenbHyo Aedopmaumio 6eToHa £ai red NPUHUMAIOT paBHom 0,0015.

J[lonyckaeTcs HanpshkeHne o, onpenenaTb no myne
3

o s , (7.17)

roe Z; - pacCTosiHMe OT LEHTpa TSKeCTU pacTAHYTOM apmaTtypbl OO TOYKM
NPUIIOXEHUSA paBHOAENCTBYIOLLEN YCUIMUM B CXKaTOM 30HE 3fieMeHTa.
[ns anemeHToB NPSMOYroflbHOrO MONEPEYHOr0 CEeYEHUs Npu OTCYTCTBUM (UNnn

6e3 yuera) cxxaTon apMaTypbl 3HaYeHWe Z; onpeaensoT no dopmyne

_ X
Z.s —.*EED R (718)
3

ﬂ,]‘lﬂ SJIEMEHTOB MPAMOYroribHOro, TaBpOBOro (C MONMKOW B CXaToW 30He) n
OBYTaBpOBOIro nonepe4yHoro cevyeHna OonyckaeTtcd 3HadeHue =; nNpuHUMaTb

paBHbIM 0,84 .
[Mpv gencTBumn n3rmbaroLero MoMeHTa A4 1 NPOAONbHOM cunbl & HanpskeHve

0 ; B pacTsHyTON apMaType onpeaensioT no gopmyre
MUyg-»), N
fred A.ved

oy, (7.19)

roe A.i, ¥. - nnowaab NPUBEOEHHOTO MOMepPeYHOro CeYeHUss anemMeHTa U
paccTosiHne OT Hambonee cCXaToro BOSIOKHAa ©OeToHa [0 LEeHTpa TSKeCTU
NpMBEOEHHOIO CEeYeHus, onpegensieMbie nNo obuwmm npaBuiaMm pacyeTa
reOMETPUYECKMX XapaKTEPUCTUK CEYEHU YNPYrMx 35IEMEHTOB C y4EeTOM NIoLaan
CeYeHnst TONbKO CXaTon 30HbI OEeTOHa, NNowanen ceveHns pacTAHYTON N CxaTon

apMartypbl, NPUHUMAas KO3MUMEHT NPUBEOEHNS apMaTypbl K GETOHY 4 .
[lonyckaeTcs HanpshkeHne o, onpeaensTb no opmyne

_ e tz)

o (7.20)



roe g; - pacCTOsiHMe OT LEeHTpa TSKECTU pacTsHYTOM apMaTypbl OO TOYKM
. M
NPUIOXEHNS NPOAOSbHONM CUMbl Y C y4ETOM 3KCLLEHTPUCUTETA, PABHOO gy
[nsi aNeMeHTOB NPSIMOYroNbHOTO CEYEHWsT Mpu oTCyTCTBUMM (Mnn 6e3 yyeTa)

CXXaTou apmaTypbl 3HavyeHue Z; [OonyckaeTcs onpegenatb no dopmyne 7.18, B
KOTOPOM x MPUHUMAETCS PaBHbIM BbICOTE CXaTOW 30HbI 6E€TOHa C y4€TOM BINAHMS
NPOAOSBEHON Cwnbl, onpegensemMon cornacHo 7.3.12, npuHuMas Ko3ddUuMeHT

npvBeAEHNS apMaTypbl K BETOHY o ;3 = oty .
[na anemeHTOB NpPSIMOYroflbHOrO, TaBPOBOro (C MONKOM B CXATOW 30HE) n

[IByTaBPOBOrO MOMEPEYHOTO CEYEHUs] [OMYyCKaeTCs 3HauyeHue Z; NpUHMMaTb

paBHbIM 0,7 % .
B copmynax (7.19) n (7.20) 3Hak "nnoc" npuHUMaroT nNpy pacTarvBaroLllen, a
3HaK "MUHYC" - MpU CXXMMaroLLEen NPoAOSbHON cure.

HanpsikeHusi o ; He [OSMKHbI NpeBbIwaTh 5 s .

7.2.14 3HayeHus 6a30BOro PacCTOSHUSA Mexay TpelwmHaMmu {; onpegenstoT no
dopmyre

Ay
I, =05 H—fds (7.21)

&5

¥ npuHuMatoT He meHee 104 ; 1 10 cm 1 He Bonee 404 ; 1 40 cm (AN 3NeMeHTOB C
paboyein BbICOTON NONepeyvyHoro ceyeHms He 6onee 1 m).

3neck Ay - Nnowaab ceveHns pacTaHyToro 6GeToHa.

3HayeHns Ay onpedenslT MO BbICOTE pPacTAHYTOW 30HbI OeToHa =z,
ncnonb3ys npaeuna pacyeta MOMeHTa 00pa3oBaHUS TPELUMH COrMacHO yKasaHUsiM
7.2.5-7.211.

B nioGom cnyyae 3HadyeHve - NpUHMMaT paBHbLIM MIIOLWAAN CeYeHUs Npu ee
BbICOTE B npeaernax He meHee 2« n He 6onee 0,5/ .

7.2.15 3HayeHnst koadpdpuumMeHTa ¥ ; onpeaensitoT no gopmyne

i plaTe (7.22)

25

rae O;qe - HanpshkeHVe B MNPOAOINbHON PacTAHYTOW apmaType B CeYeHun C
TpewwmHon cpasy nocne obpasoBaHMs HOPMarbHbIX TPELWWH, onpegensemMoe mno
yKkasaHuam 7.2.13;

T, - TO Xe, NPU OENCTBUN pacCMaTpnBaEMOn HarpysKku.

Ona mnsrmbaembix 3MNeMEHTOB 3HadyeHue KoaddmumneHTa w; [onyckaercs
onpenensatb no gopmyrne

M
=108 25 7.23
]I'!"I.S M ( )

roe M. - no (7.6).

7.3 PACHET 3JIEMEHTOB XEJIE3OBET OHHbIX
KOHCTPYKUWUUN NO AED®OPMALUAM



O6wue nonoxeHus

7.3.1 Pacyetr anemeHTOB ene3obeTOHHbIX KOHCTPYKUuMA no aedopmaunsiMm
NPOM3BOAAT C YY4ETOM SKCMfyaTauMOHHbIX TpeboBaHun, npeabsaBnseMblX K
KOHCTPYKLIMAM.

PacueTt no gedoopmaumam crieqyeT NnpoMsBoauUTb Ha AeNCTBUE:

NMOCTOSIHHbIX, BPEMEHHbIX AJSMTENbHbIX U KPaTKOBPEMEHHbIX Harpy3ok (4.2.4)
npyM oOrpaHnyeHnn aedopmMaunii  TEXHOMOMMYECKMMU UMM KOHCTPYKTUBHBIMMA
TpeboBaHUAMY;

MOCTOSIHHBbIX WM BPEMEHHbIX OSMTESIbHbIX  Harpy3oKk MNpyv  OrpaHU4eHuu
aedopmaumin acteTndeckumm TpeboBaHAMN.

7.3.2 3HavyeHusa npeaensHoO AoNyCTUMbIX AedopMauin 3NIEMEHTOB NMPUHMMAOT
cornacHo CHull 2.01.07 »n HOpMaTMBHbIM [OOKYMEHTaM Ha OTAerbHble BuAbl
KOHCTPYKLIWA.

PacueTxene306eTOHHbIX 3NeMEeHTOB No npom6aM

7.3.3 Pacuetr xene3obeToHHbIX 3feMeHTOB No npormbam npou3BoaaT U3
ycrosus

J & s (7.24)
roe J/ - nporvb xene3oGeTOHHOrO 3NIeMEHTa OT AENCTBUS BHELLHE Harpysku;

Ju - 3HayeHMe npegenbHO OOMyCcTUMOro nporvba  xenes3oGeTOHHOro
anemMeHTa.

Mpornbbl xene3obeToHHbIX KOHCTPYKLUMWA onpeaenstoT no obumm npasuriam
CTPOUTENbHON MEXaHVWKNM B 3aBUCUMOCTM OT MU3MMOHbIX, CABWIOBbIX U OCEBbIX
AedopMaL MOHHBIX XapakTepUCTUK »erne3obeTOHHOro afieMeHTa B CEeYEHUsIX Mo ero
AnnHe (KpuBM3He, YrroB cABura u T.4.).

B Tex cnyyasx, korga nporubbl >xerne3obeTOHHbIX 3N1EMEHTOB B OCHOBHOM
3aBUCAT OT Wu3MMOHBLIX AedopMauun, 3HavyeHuss npormboB onpefendlT Mo
KpyBM3HaM  anemeHToB  cormacHo  7.3.4-7.3.6 WM N0  KECTKOCTHbIM
Xapaktepuctukam cornacHo 7.3.5 1 7.3.16.

Mpy oencTBMM NOCTOSAHHBIX, ANUTENBbHBIX U KPaTKOBPEMEHHbLIX Harpy3oK npornd
Ganok nmm NaMT BO BCEX Chnyyasx He AorpkeH npesbiwaTb 1/150 nponeta n 1/75
BblfieTa KOHCONMW.

7.3.4 [pornb >kene3obEeTOHHbIX 3fIEMEHTOB, OOYCMOBMEHHLIM Aedopmalinen
n3rmba, onpeaenstoT no dopmyne

i
S gﬂ_{x[%] dx, (7.25)


http://docs.cntd.ru/document/5200280

roe M, - u3rMGaloWM MOMEHT B CEYEHUM x OT AENCTBUS €AWMHWYHOW CUMb,
MPUMNOXXEHHON MO HanpaBriEHNIO UCKOMOTO NMEpPEMELLIEHNS] 3NIeMEHTa B CEYEHUN Mo

ANVHe nooneTa {, Ana KOTOPOro onpeaensatoT nporund;

1
i - NONMHada KpmMBM3Ha 3N1IEMEHTa B CEeYEeHUn x OoT BHELUHEN Harpy3ku, npu
Flx

KOTOpOW onpenenstoT nporuo.

B ob6em cnydae ons xene3obeToHHbIX M3rmbaemblX 3NEMEHTOB BblYMCMEHNE
npormba NponsBoaAT NyTem pa3breHnsa anemMeHTa Ha psa y4acTKOB, onpeaeneHns
KPUBU3HbI Ha rpaHMLax 3TUX y4acTKOB (C y4€TOM OTCYTCTBUS UMW HANM4uns TPeLLmH

— 1
1 3HaKa KPVBU3HbI) Y NEPEMHOXEHUA 3MIOP MOMEHTOB 3, U KpPMBU3HBI [— no
Fix

ANVHe 3riemMeHTa Npyu NMHEeHOM pacnpefeneHn KpUMBU3HBLI B Npeaenax Kaooro
yyacTka. B atom cnydae nporub B cepeavHe MnporeTta afieMeHTa ornpeaensior rno

dopmyre

1?1 1

f 5 12?22 [;]sup,.!' ' [;]sup,r '
Gl el
NAT N e Fle

2
i
1) 1 3 3
roe | — y | = - KpuBU3Ha anemMmeHTa CooTBeTCTBEHHO Ha NeBoun U NpaBou
supf supr

1

i
=1

+ 6 Z
) (7.26)
7 r

onopax:

1) 1
[— ,|—| - KpvBU3HbLI aNEMeHTa B CUMMETPUYHO PACMONIOXKEHHbBIX CEYEHUSIX
Flio\r )y

1l ¥
i ni' (i=i") COOTBETCTBEHHO CrieBa M cCrnpasBa OT OCU CUMMETpUM (CepeadmHbl
nponeTta);

1
[_ - KPpBU3Ha 3rieMeHTa B cepeunHe nponeTa;
Fle

# - YEeTHOE 4UCIo paBHbIX Y4YaCTKOB, Ha KOTOpble pa3fendaloT nponeT,
npuHMMaemMoe He MeHee 6;

{ - nponeT anemeHTa.

1
B dopmynax (7.25), (7.26) kpuBM3HbI — onpedensoT no ykasaHuam 7.3.7-
r

1
7.3.16 COOTBETCTBEHHO AN y4acTKOB 6e3 TpewyH W C TpewmHamu. 3HaK —
F

NMPUHNMAOT B COOTBETCTBUN C SHPODOIZ KPUBU3HbI.

7.3.5 Ons n3rmbaembix 3NIEMEHTOB MOCTOSIHHOIO MO AJSIMHE 3NEMEHTa CeYeHus,
HEe UMeLWMX TpewwmH, Npormbbl onpeaensatoT no oowwmmM npasunamMm CTPOUTESNbHON
MEXaHWNKN C UCMNOSb30BaHMEM XXECTKOCTM NOMNEpPeYHOro Ce4eHns, onpeaensaemon no

dopmyne (7.31).

7.3.6 Insa n3rmbaembix 3NeMeHTOB NMOCTOSIHHOrO MO AJIMHE 3NIeEMEeHTa CevYeHus,
UMELWMX TPELUMHBbI, Ha KaxKOOM y4yacTke, B npegernax KOToporo uarndaromim
MOMEHT HE MeHSIeT 3HaK, KPUBM3HY AOMycKaeTca BblMMCNATL Ans Haunboree
HaMpPsPKEHHOrO CeYeHusl, NPUHMMas ee AN OCTamnbHbIX CEYEHUN TaKoro yyacTka
N3MEHSOLLENCS NPONOpPLNOHaNbHO 3Ha4YEHNAM M3rnbatoLLEro MOMEHTa.

[ns cBo6ogHO onepTbiX UM KOHCOSbHbIX 3IEMEHTOB MakCMMarbHbIA Npornb
onpegensaoT no dopmyne



f= S;E[l] , (7.27)

r

roe & - KO3(ULMEHT, 3aBUCALLMKA OT pacYETHOM CXeMbl 3feMeHTa UM Buaa
Harpysku, onpegensemMbii No npaBuiaMm CTPOUTENbHON MEXaHWKK;, NpU OenCcTBUU
paBHOMEPHO pacnpeaernieHHON Harpy3kn 3Ha4eHe s MPUHUMArT PaBHbIM:

T ans csoboagHo onepton 6anku n il ANA KOHCOonbHOM 6arnku;

1
[_ - NoNHaA KpnBM3Ha B ce4eHunmn C HaV|60ﬂbUJV|M |/|3r|/|6a|'OLL|,V|M MOMEHTOM
P fmax

OT Harpy3ku, Mpy KOTOpPOW OnpedensoT nporvb, BbluMcrnsiemMass cornacHo 7.3.7-
7.3.16.

OnpepeneHve KPMBU3HbLI Xene300e TOHHbIX 35IeMeHTOB
Obuwue rornoxxeHusi

7.3.7 KpuBnsHy wu3rmbaemblX, BHELEHTPEHHO CXaTblX W BHELEHTPEHHO
PacCTAHYTbIX 3NIEMEHTOB 4119 BbIYUCIIEHUS UX NPOrMBOB onpeaensioT:

a) OnA 9NeMeHTOB WM Y4acTKOB 9fieMeHTa, e B pacTAHYTOM 30He He
o6 pa3syTcsa HopMarbHbIe K MPOAOSbHON OCK TPELLMHBI, - cornacHo 7.3.8, 7.3.10;

6) ONA 9NEeMEHTOB UMM Yy4acTKOB 3MEMEHTA, A€ B pacTSHYTON 30HE MMelTCH
TPeLwwuHbl, - cornacHo 7.3.8, 7.3.9n 7.3.11.

OnemMeHTbl WM y4acTKU 3MEMEHTOB paccMaTpuBaloT 6e3 TpewwH, ecnu
TpewwmHbl He obpasytotca (T.e. ycrnosue (7.1) He BbINOMHAETCS) NpU OENCTBUM
MOMHOM HAarpy3ky, BKMIOYAKOLLEN MOCTOSHHYK, BPEMEHHYK OIUTENbHY0 U
KpaTKOBPEMEHHYIO Harpy3sKu.

KprBusHy >xene3obeToHHbIX 3MeMEHTOB C TpewmHamy U 6e3 TpewuH MOXHO
TaKxe onpenenaTb Ha OCHoBe AedopMaLMOHHOM Moaeny cornacHo 7.3.17.

7.3.8 TornHyo KpUBM3HY U3rMOaeMblX, BHELLEHTPEHHO CXaTblX U BHELLEHTPEHHO
PacTSHYTbIX 3NIEMEHTOB OMnpeaensoT Nno dopmynam:
ANSA y4acTKoB 63 TPeLLUWH B pacTAHYTOW 30He

el
el e (Ko Bt [ (7.28)
N W T Wl

OnA yd4acTKOB C TpelinHamMmn B pacmHyT0|7| 30He

(60,



B dopmvrie (7.28):

1 1
[— , |=| - KpuBU3HbI COOTBETCTBEHHO OT HEMPOAOIMKUTENLHOIO OeCTBUSA
| il

KpaTKOBPEMEHHbIX Harpy3oKk WM OT NPOOOSKUTENbHOrO0 AEWCTBUS MOCTOSAHHbLIX U
BPEMEHHbIX AJUTESbHBIX HAarpy3oK.

B dopmyne (7.29):

I"l‘l

s - KpMBMU3Ha OT HenpoaosmunTernibHoro OENCTBUS BCEN Harpy3kun, Ha
LA |
L
KOTODVIO NpoOn3BOOAT pacyeT Mno ne(bopmau,vmm;
I"l‘l
T - KpuBM3HaA OT HeENpogoSKUTESTIbHOIO OENCTBUA  MOCTOSIHHbIX U

72

BPEeMEHHbLIX OANMNTESIbHbIX Harpy3o0K;
£ 1)
T

ONNTENbHbIX HArov3oK.

1

1 1
KprBun3HbI [—] , [—] n [—] onpeaensoT CornacHo ykasaHuam 7.3.9.
rhoAn)2 rla

- KpuBM3Ha OT NpoaoInKUTESIbHOIO OENCTBUS MOCTOSIHHBIX U BpPEMEHHbIX

1 y
7.3.9 KpI/IBI/ISHy *ene3obeToHHbIX 3JIEMEHTOB — oT aencTeusa
F

COOTBETCTBYHOLUMX HArpy3ok (7.3.8) onpeaenatoTt no dopmyre

1 M

—=—, (7.30)

ro D

roe A - u3rmbarwmm MOMEHT OT BHELUHEM Harpy3km (C y4eTOM MOMEHTa OT

NPOAOSBLHON CUnbl A ) OTHOCUTENbHO OCW, HOPMarbHOM K MIIOCKOCTUM AEeNCTBUSA
n3rmbaroLlero MOMeHTa M MPOXoAsillien 4Yepes LEHTP TSXeCTU NPUBEAEHHOrO
NonepeYHOro Ce4YeHNst ANEMEHTA;

I} - n3mbHasi XecTKOCTb MPUBELAEHHOrO MOMEPEYHOro CeYeHust 3eMeHTa,
onpegernsemMas rno gopmyrne

L= Bylreg (7.31)

rae Hu - Mogynb AedopMaunmn cxatoro 6eToHa, onpeaensemMblii B 3aBUCUMOCTM
OT NPOAOIKUTENBHOCTN AENCTBUS Harpy3Ku;

fred - MOMEHT MHepuun npmBegeHHoro nonepevyHoro ce4eHna OTHOCUTENTbHO
€ro ueHTpa TAXeCTH, OﬂpeﬂeﬂﬂeMbIVI C y4eTOM Haln4ina mnnm oTCyTCTBUA TPELLUMH.

3HaueHns mogyns  gedopmauum  GetoHa Ep; M MOMEHTA  MHEpLuM

NPUBEOEHHOMO CeYeHus {,,; ANA aNemMeHToB 6e3 TpeLWH B pacTAHYTON 30He U C
TpeLmHaMmn onpeaensatoT COOTBETCTBEHHO MO yka3aHuam 7.3.10 n 7.3.11.

)Kecmkocmb  Kene306emoHHO20 areMeHma Ha y4dacmke 6e3 mpewuH 8
pacmsiHymou 30He

fred



!
lyeg =I+i;o+ o, (7.32)
rge f - MOMEHT nHepunmn OEeTOHHOro ce4yeHnst OTHOCUTESbHO LUeHTpa TAXeCTu
npuBeaeHHoro nonepe4yHoro ce4yeHnd arieMeHTa,

1., I - MOMEHTbI MHepLUM NroLLaen CeYEeHNst COOTBETCTBEHHO PacTAHYTOM U
ckaTo apMaTypbl OTHOCUTENbHO LIEHTpa TSHKECTU MPUBEOEHHOro MomnepevyHoro
CeyeHUst 3NIeMeHTa;

I, = A, 0y - y)%; (7.33)

I =4y, —a, (7.34)
o - KO3 MEHT NpuBeaeHNst apMmaTypbl K 6ETOHY

E.S

o= —
£y

(7.35)

¥. - pacCcTtodHne ot Hanbornee cxaToro BosfiokHa 6eTtoHa Ao LeHTpa TAXeCTU
npmBeaeHHOro nonepevyHoro ce4eHnd arnemMeHTa.

3HayeHuss [ 1 ¥, onpenensitoT no obLmmM npaBuram pacyeta reoMeTpu4eckmx
XapaKTEepPUCTUK CEYEHMUI YNPYrnX 31EMEHTOB.

[onyckaeTcs onpeaenatb MOMEHT UHepuun f,.; 6e3 yyeta apmaTypsbi.
B aTom cnyyae aAns NpsiMOYrosibHOro CeYeHust

3
15, SPRE (7.36)

12

3HaveHuns moaynsa aedopmaummn 6etoHa B popmynax (7.31), (7.35) npuHumatot

paBHbIMA:
npu HenpoaormknTernbHOM AEencTBUK Harpy3ku

EEJI I [:],8555 X (737)

npu NpoaoIvkKUTENIbHOM nencTemm Harpysku

(7.38)

rae ¥y q» - NPUHUMAIOT No Tabnumue 5.5.

)ecmkocmb  ene306emoHHO20 3rieMeHma Ha y4acmke C mpeuwuHamu 8
pacmsiHymou 30He



7.3.11 XKecTKOCTb Xerne3obeTOHHOro 3fieMeHTa Ha ydacTkax C TpelmHamu B
PacTsHYTON 30He OMpeaensoT C Y4ETOM CreAyOLLMX NOMNOXEHWNA:

- ceveHus nocre A4edopMUpoBaHNA OCTalTCS NIOCKUMU,

- HanpshkeHusi B OeTOHEe CxaTow 30HbI ONpeaensioT Kak Ans ynpyroro Tena;

- paboty pacTaHyToro 6eTOHa B CEYEeHUM C HOPMarbHOW TPELWMHOW He
YYUTbBIBAIOT;

- paboTy pacTsaHyTOro 6eToHa Ha yvacTke Mexay CMEXHbIMU HOpMaribHbIMU

TpeLwmHaMn y4nTbIBAKOT NOCPELACTBOM KOadhdpmumeHTa v ; .
XKecTkoCcTb xene3obeToOHHOro anemMeHTa 7! Ha ydacTkax C TpewmHamu
onpeaenstoT no dopmyne (7.31) n npuHMmaroT He 6onee XecTKocTn 6e3 TpeLLWH.

3HaueHus moayns gedgopmaunn cxkatoro 6etoHa &y NpUHMMAT paBHbIMM
3HaYeHUsIM MpUBEAEHHOro Moayns  aedopMaumn & .4, onpeaenseMbiM Mo

chopmyrie (5.9) Mpu pacyeTHbIX 3HAYEHWSIX COMPOTMBMEHUS GeToHa Fps sr  ONIA
COOTBETCTBYIOLUMX  Harpy3oK (HENPOO4OIKUTENbHOrO U MPOAOIKUTENBHOIO
OencTBus).

MOMEHT MHEpLUM NPUBEOEHHOrO MOMEPEYHOro CeYeHUss anemeHTa f,.4
OTHOCUTENbHO €ro LeHTpa TSKeCTM onpegenstoT no obuwumm npasBunam
COMPOTUBIIEHNS YNPYrMX 3NIEMEHTOB C YY4ETOM NoWaan ceveHuss 6eToHa TOmbKO
CXXaTOM 30Hbl, MroWaden CceyvyeHus CXaTou apmaTypbl C  KO3I(ULMEHTOM

npvBeOeHNs apMmaTypbl K GETOHY & U pacTAHYTOM apMaTypbl C KO3GULIMEHTOM

NpYBEAEHNs apMaTypbl K GETOHY ¢ ;3
Lyog =Ip +lso g + 5oy, (7.39)

rae {p, {5, I; - MOMEHTbI MHEpPLWUN NIOLWAAEN CEYEHNsI COOTBETCTBEHHO CXATOM
30Hbl GETOHa, PacTAHYTON M CXaTol apMaTypbl OTHOCUTENBHO LiEHTpa TSXKECTM
npuBeaeHHoro 6e3 yyeta 6eToHa pacTAHYTON 30HbI MOMNEPEYHOTO CEYEHUSI.

3Havenusa f; u I, onpepensioT no dopmynam (7.33) u (7.34), npuHumas
BMECTO ¥, 3HaYeHue V., PaBHOE pacCTOSAHMIO OT Hamboriee CXaToro BOMOKHA
6eToHa A0 LeHTpa TSKeCcTM NpuBedeHHOro (C KoaddmLmMeHTaMn NPUBEAEHNS s W

¢ ;7 ) NMONepeyYHoro ceyeHns 6e3 yyeta 6eToHa pacTAHYTOW 30HbI (PUCYHOK 7.3);
Ans n3rmbaemblix 3rieMeHTOB

ycm=xm,

roe %, - CpedHss BblCOTa CXaToun 30Hbl 6eTOoHa, yuuTbiBaoWwas BusH1E paboThbl
pacTaHyToro ©OeToHa Mexay TpewmHamu W onpegendemas corfacHo 7.3.12
(pucyHok 7.3).

PucyHok 7.3 - lpuBeaeHHOe nonepevyHoe ceyeHue (a) u cxema
HanpskeHHOo-AePOPMNPOBAHHOIO COCTOSAAHUS 3NIeMeHTa C TpeLwmuHamm
(6) ana pacyeTa ero no gechopmaunsam npu gencTeun nsrndarowero
MOMEHTa
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1 - YpOBEHb LIEHTPaA TSXKECTU NpUBEOEHHOro 6e3 yyeTa pacTsHyToW 30HbI 6eToHa
MonepeyYHoro cevyeHmst

PucyHok 7.3 - [puBegeHHoe nonepeyHoe cedeHue (a) M cxema HanpsxeHHo-
AedopMMPOBAHHOIO COCTOSAHUS ANEMEHTa C TpewmHamm (6) Ana pacyeTta ero no
Aecopmaumam npu gencTenm n3rnbaroLLero MoMeHTa

3HaveHus { N Y. ONpegenawT no obuwmMm npasunam pacyerta
reoMeTPUYECKMX XapaKTEPUCTUK CEYEHNI YNPYTMX SNTIEMEHTOB.

3HavyeHnss KOS(PMLMEHTOB npuBedeHUs apMmaTtypbl K OETOHy oty W @ o
onpegensitot no 7.3.14.

7.3.12 Ona un3rmbaemblix 3MEMEHTOB MOSIOXKEHNE HEWTpanbHOW ocu (cpegHsas
BbICOTa CXaTou 30Hbl 6€TOHa) onpenenstoT U3 ypaBHEHNs!

Sun = 0250 — o550, (7.40)

roe Suy, S.0 WS, - cTaTM4eckme MOMEHTbl COOTBETCTBEHHO CXaToW 30Hbl
6eToHa, pacTAHYTOM N CXaToW apMaTypbl OTHOCUTENBHO HENTPANbHON OCW.

[N npsAMOYronbHbIX CEYEHUN TOMLKO C PACTSAHYTON apMaTypou BbICOTY CXaTomn
30HbI OnpefensT no dopmyrne

o =h0("kﬁ5ﬂ52)2+2ﬁ5'152 _P:.::Dfﬂ)’ (7.41)
J'q'.i
rge k; = %

Ana npsAMOYronbHbIX CEYEHUN C PacTAHYTOM M CXaToW apMaTypor BbICOTY
CXXaToW 30HbI onNpenenstoT no gopmyre

;A o oeoal
T =hp | aosn s ) F A paoag sy E] =



(ot ﬁ;aélj] )
(7.42)

'
A
By
[na TaBpoBbIX (C MOSIKOM B CXaTOW 30HE) U ABYTaBPOBLIX CEYEHUI BbICOTY
CXXaToW 30HbI onNpenenstoT no gopmyre

roe p:; =

A o By

Fl TR : F
X = ':."-’:5':2.52"_#5@51-'_#;'_}":' M P R T EED

= (p 505y + o +.L’::f':'J,
(7.43)

ﬂl’

" =_f
roe f g P

ﬂ} - NNoLLalb CeYEeHNs1 CBECOB CXAaTOW MOSKMU.
Ana BHEUEHTPEeHHO CXaTblX W BHELEHTPEHHO pacTAHYTbIX 3IeMEHTOB
NONOXeHWe HeNTPanbHON OCU (BbICOTY CXAaToOM 30HbI) ONpeaensioT N3 ypaBHEHUS

_ Dwn teadn toegly

YN (7.44)

Spn T 080 T oS

rae ¥m - pacCTosiHUEe OT HEUTPanbHOM OCUM A0 TOYKM MPUNOXEHUA NPOOOrbHON
cunbl A, OTCTOSILLEN OT LIEHTPA TSHKECTU NOSHOro ceveHns (6e3 yyeTa TpeLwwmH) Ha
M
aCCTOAHUN & = —
p 0737
Do, a0, L, Sen, Sig, Sig - MOMEHTbI MHEpLUMM U CTaTUYECKME MOMEHTHI
COOTBETCTBEHHO CXaTOW 30Hbl OETOHa, pacTAHYTOM W CXaTon apMaTypbl
OTHOCUTENBLHO HENTPAsIbHOM OCHW.
HdonyckaeTca ona 9feMEHTOB NPSAMOYrOfbHOrO CEYEHUSA BbICOTY CXaTOW 30HbI
npu eENCTBUM N3rmbaroLMx MOMEHTOB Af U NpoaonbHOM cunbl A/ onpegenatb no
dopmyrie

Lo i
T =R E ﬁ (7.45)
2

roe xj - BbiCOTa CXaTOM 30Hbl M3rMbGaemoro anemeHTa, onpegernseMas Mo
dopmynam (7.40)-(7.43);

Jpad, oi - MOMEHT WHepuMM W nNnolWaAb NPUBEOEHHOrO MOoMNepeyHoro
ceyeHus, onpeaensiemble Ans nonHoro ceveHuns (6es yueta TpewmH).

3HavyeHnss reoMeTPUYECKNX XapaKTEPUCTUK CEYEHUS ANeMEHTa onpeaensoT no
o6LwM NpaBunam pacyeTa cevyeHus ynpyrmx 351IEMeEHTOB.

B dopmyne (7.45) 3Hak "nnoc" npuHUMaloT Npu CXUMAaloLLEN, a 3HaK "MUHYC" -
npwu pacTarMeatoLLein NpoaofibHOW curne.

7.3.13 XKecTtkocTb u3rMbaemMbix xenes3obeToHHbIX 3NIEMEHTOB AonyckaeTcsa
onpeaensaTtb no gopmyne

D=E, qhz By~ %), (7.46)



roe z - pacCTosiHe OT LEeHTpa TSKECTU pacTAHYTOM apMaTypbl A0 TOYKM
NPUNOXeHNa paBHO4ENCTBYIOLLEN YCUNIA B CXXaTOW 30HE.

[nsa anemeHTOB NpsIMOYroflbHOTO CEYEeHUss Npu OTCyTCTBUMM (Mnn ©6e3 yyeTta)
CXXaToW apmaTtypbl 3Ha4YeHne z onpenenstoT no gopmyne

1
z=hy =< %n. (7.47)

[na anemeHTOB npAMOYrosibHOro, TaBpoOBOIo (C NMOSIKOM B CXaTomn 30He) "
OBYTaBpOBOro nonepeYHbIxX CEYEHUN 3Ha4veHne z gonyckaetcda npuHMMaTb

paBHbIM 0,8 4 .

7.3.14 3HayeHnst koahdpmLMEHTOB NpMBEaEHNS apmaTypbl K 6€TOHY NpUHUMaroT
paBHbIMU:
A51A cXxaTon apMaTypsbl

E

5

I:H = -
o E&,red ,

(7.48)

ANs pacTsHYTOW apMaTypbl

E.s, red

: (7.49)
E&,red

2 =

rae £y red - NPUBEAEHHLIN MOZYMb AedopMaLImM CxaToro 6eToHa, onpeaensiemMbin
no copmyne (5.9), npu HENPOOOIMKUTENBHOM W NPOAOIPKATENBHOM AENCTBUK
HarpysKu;

E;wed - TNpUBEOEHHbI MoAyrb AedopMauMm pacTsHYTOW  apMartypbl,
onpedenseMblin C Y4eTOM BIMAHUMA paboTbl pacTaHyToro 6GeToHa Mexay
TpeLwmHamu rno doopmyrie

E
Hrved = = (7.50)
5

3HauveHus koadhdmumeHTa v ; onpeaenstoT no gopmyrne (7.22).

[onyckaeTtca npuHumaTth ;=1 1 criegoBaTenbHO ;3 = ;1. [1pn aTOM, ecnm
ycroBne (7.24) He yOOBMNETBOPSETCS, pacyeT MNpPoOM3BOAAT C  Y4ETOM

KoadpduumeHTa ¥ ; no cpopmyrne (7.23).



7.3.15 TMpornbbl >xene3obeTOHHbIX 3NIEMEHTOB MOXHO OnpefenaTtb Nno oduwmm

g 1
npasunam CTpPOUTESIbHON MEXaHUKM C WUCMNorib3oBaHNEM BMECTO KPUBU3HbI —
F

HenocpeaCTBEHHO WU3MMOHbIX >KECTKOCTHbIX XapaKTepUCTUK I} nyTemM 3aMeHbl
yNpyrmx U3rmMbHbIX XapakTepucTuk HJ B pacyeTHbIX 3aBUCUMOCTHAX Ha yKa3aHHble
XapakTepucTuKkn I, BbluMCnsieMble o dopmyrnam, npusegeHHsiM B 7.3.9 1 7.3.13.

Mpn coBMeCTHOM AENCTBUN KPaTKOBPEMEHHOW U ANUTENbHOM Harpy30K MOSHbIN
npornd anemMeHToB 6e3 TpewyH U C TpewmHamMn B pacTAHYTON 30He onpenenstoT
nyTeM CyMMUPOBaHMSA NPOrmboB OT COOTBETCTBYHLUMX HArpy3oK Mo aHanormm c
CYMMUpPOBaHMEM  KPMBU3HbI  COrMacHo  7.3.8, npuHUMas  XeCTKOCTHble
XapakTepucTukn [} B 3aBUCMMOCTM OT YyKa3aHHOW B 3TOM MyHKTE MPUHATON
NPOAOIMKUTENBHOCTU AENCTBUS pacCcMaTpyBaEeMON Harpy3Kku.

HonyckaeTca npu onpegerieHnn XeCTKOCTHBIX XapakTepPUCTUK [} 9NIeMEHTOB C

TpewmHaMmmn B pacTAHYTOW 30HEe MPUHMMAaTb KoaddpmumneHT w;=1. B aTom criydyae
npu COBMECTHOM OENCTBUN KpaTKOBPEMEHHOW W OSUTENbHOWM Harpy3oK MOSHbIN
npornd 3MEeMEHTOB C TPELMHaAMN ONPEAENsOT NyTeEM CYMMMPOBaHWUsS NpornboB oT
HENPOAOITKATENBHOTO  AEeNCTBUS KpaTKOBPEMEHHOWN Harpysku " oT
NPOAOIHKUTENBHOIO AEUCTBUSA ANMUTENBbHON Harpy3kM ¢ y4EeTOM COOTBETCTBYHOLUMX
3HAYEHUN XKECTKOCTHbIX XapakKTepucTuK [}, T.e. NogoBHO TOMY, Kak 3TO MPUHSTO
AN 3rieMeHTOoB 6e3 TPELLWH.

OnpepeneHve KpuUBU3HbI Kene300eTOHHLIX 3fIeMEHTOB Ha OCHOBe
HennHeHoW aed opmaLMOHHOU MoAenu

7.3.16 onHyto KpMBU3HY ene300eTOHHbIX 3NIEMEHTOB Ha ydacTkax 6e3 TpeLumH
B pacTAHYTOW 30HE ceyeHus onpedenstoT no dopmyne (7.28), a Ha ydacTkax C
TpeLwmHaMmn B pacTAHYTOM 30HEe ceveHus - no dopmyre (7.29).

3HavyeHnss KpuBU3HbI, BXoaswme B doopmynbl (7.28) n (7.29), onpenensaoT u3
peweHns cuctembl ypaBHeHun (6.36)-(6.40). lMpn 3TOM AN 3MEMEHTOB C
HOpMasrbHbIMX TPELMHaMM B PacTAHYTOM 30He HanpskeHue B apmarype,
nepecekaroLLen TpeLmHbl, onpeaenstoT no gopmyrne

Hovis.
,:réil. =M, (751)
]l'!"':li"
roe
3 1
]I'!"I_Eil -

£y (7.52)

3pech £5 ;. - OTHOCUTENbHAA AedopMaLVsa PacTAHYTON apMaTypbl B CEYEHUN
C TPeLmHoM cpasy nocrie 06pa3oBaHNs HOPMasbHbIX TPELLWIH;

£5 - YCPEAHeHHas OTHocuTenbHaa [nedopMauus PacTAHYTOW apmaTtypsl,
nepecekarnLLen TpewuHbl, B paccMaTpvBaeMon cTagum pacyeTa.

Mpy onpepeneHun KpuBM3HbI OT HEMPOOOITKATENbHOrO AEWCTBUSI Harpy3ku B
pacyeTe UCMNOonb3YT AMarpaMMbl KPaTKOBPEMEHHOTO AedOPMUPOBaHMS CXATOro U
pacTsaHyToro 6eToHa, a npu onpedeneHUn KpUBM3HLI OT MNPOOOIHKUTENbHOIO
OENCTBUS Harpy3ku - guarpammbl OnuTenbHoro AedopmupoBaHus 6eToHa ¢
pacyeTHbIMU XapakTepUcTUKaMmn Ans npegernbHbIX COCTOSAHWA BTOPOW rpynnbl.

[na 4yacTHbIX Cry4aeB AEeNCTBUSA BHELLHEN Harpy3ku (M3rvb B OBYX MIIOCKOCTSX,
n3rmb B MNMOCKOCTM OCU CUMMETPUM MOMEPEYHOr0 CEYEHUs 3dfemMeHTa u T.n.)
KpVBU3HbI, BXoasawwme B chopmyrbl (7.28) n (7.29), onpeaenstoT U3 peLlieHnst CUCTeM
YPaBHEHMWI, yKasaHHbIX B 6.2.27-6.2.29.



8 KOHCTPYKTUBHbIE TPEBOBAHUA

8.1 OBLUIUE MNOJIOXKEHUA

8.1.1 Ona obecne4yeHns HecyLlen CNOCOBHOCTWU, MPUrOLHOCTU K HOpPMasibHOW
akcnnyatauum M LOMrOBEYHOCTM OETOHHbIX U Kere30BEeTOHHbIX KOHCTPYKLMN
nomMumo  TpeboBaHuW, oOnpedensieMblX pacyeToMm, CcreayeT  BbIMOMHATb
KOHCTPYKTUBHbIE TpeboBaHUS:

- 0 reoMeTpUYECKUM pasMmepam ANIEMEHTOB KOHCTPYKL MN;

- MO apMMPOBaHWMIO (COAEPKAHUIO W PACMONIOXKEHUIO apMatypbl, TOMWMHE
3awmTHoro crnos 6eToHa, aHKepoBKE U COEAUHEHUSIM apMaTypbl);

- M0 3aLWTe KOHCTPYKLNIA OT HEBNAaronpuUsiTHOrO BNMSIHUS BO34ENCTBUIA Cpeabl.

8.2 TEOMETPUYECKMUE PASMEPbI KOHCTPYKLUNA

8.2.1 MMHMUManbHble reomeTpudeckne pasmepbl CEYEHUA KOHCTPYKUUIA crieayeT
Ha3Ha4aTb Takumu, YTobbl obecnevmBaThb:

- BO3MOXHOCTb Haarnexallero pasmeLleHus apMaTypbl (PacCTOsHUSA Mexay
CTEPXHAMM, 3aLLMUTHBLIN criov 6eToHa 1 T.4.), ee aHKepOBKM 1 COBMECTHOW paboTbl
¢ 6eToHOM;

- AOCTaTOYHYHO XECTKOCTb KOHCTPYKLIUN;

- HEOOXOANMYIO OrHECTOMKOCTb, BOOOHEMPOHULAEMOCTb KOHCTPYKLMI, TEnsio-
N 3BYKOU3OMNALMIO, KOPPO3MOHHYIO CTOMKOCTb, PaAnaLMoOHHYIO 3aWmMTy 1 T.0.;

- BO3MOXHOCTb  KayeCTBEHHOTO  W3roTOBfieHMs  Mpu  BeToHMpoBaHUU
KOHCTPYKLWA.

8.2.2 Pa3mepbl ce4eHnn BHELIEHTPEHHO CXaTbIX 3NeMeHTOB Ans obecnevyeHus
{

MX XECTKOCTU PEeKOMEHAYETCA MNPUHUMATb Takumu, 4YTobbl UX TMOKOCTb f':' B
I

ntoboM HanpaeneHUn He NpeBbilana:
200 - ans »xene3odeToHHbIX 3IEMEHTOB;
120 - 4N KONOHH, ABMAOLWMXCS 3NeMeHTaMun 30aHni;
90 - AN 6eTOHHbIX NIEMEHTOB.

8.2.3 B KOHCTpYKUMAX 30aHWNA U COOPYXEHWUN crefyeT npeaycmatpuBaTtb KX
pa3pe3ky MOCTOSHHbIMA U BPEMEHHbIMU TemnepaTypHO-YCaAo4YHbIMU  LLBaMW,
PacCTOsHUS MeXay KOTOPbIMW Ha3HayalT B 3aBUCUMOCTM OT KIMMaTUYECKUX
YCIOBWUA, KOHCTPYKTUBHbIX OCOBEHHOCTEN COOPYXEHWs, NOCreaoBaTeNlbHOCTH
npousBoacTBa paboT u T.N.

lMNpn HepaBHOMEpHOM oOcagke yHOAMEHTOB criegyeT npegycMaTpuBaTh
pa3feneHve KOHCTPYKLUA OCaf04HbIMN LIBAMW.

8.3 APMUPOBAHME

3aLwmTHbIN cnon 6eToHa



8.3.1 Apmartypa, pacnosioXeHHasi BHyTPU CEYEHUsI KOHCTPYKLIUK, OOIPKHA MMETb
3aUWMTHbIA  crio  6eToHa (paccTosiHie OT  MOBEPXHOCTU apMaTypbl 40
COOTBETCTBYHLLEN MPaHn KOHCTPYKLMIA), 4TOObI o6ecneumnBathb:

- COBMECTHYIO paboTy apmaTypbl C 6ETOHOM;

- aHKepoBKy apmaTypbl B 0OeTOHe M BO3MOXHOCTb YCTPOMCTBA CTbIKOB
apMaTypHbIX 3NTIEMEHTOB;

- COXpPaHHOCTb apmaTtypbl OT BO3AENCTBUI OKpyXaroLwen cpebl (B TOM yucne
NPV HaNM4MKn arpeCcCUBHbIX BO34ENCTBUI);

- OTHECTOWKOCTb M OTHECOXPAHHOCTb.

8.3.2 TonuwHy 3aumTtHoro cnosi 6eToHa HasHavalT ucxogsi u3 TpeboBaHWn
8.3.1 ¢ yyeToM Tuna KOHCTPYKLMIA, ponv apmaTypbl B KOHCTPYKLUSX (NpogonbHas
pabouyas, nonepeyvHas, pacnpeaenuternbHas, KOHCTPYKTUBHAA apMmaTypa), YCIioBui
OKpY>KatoLLen cpeabl n agnameTpa apmartypbl.

MyHUManbHble 3HaYeHUst ToNWMHbI croa 6eToHa paboyen apmaTypbl criegyet
npyHUMaTb no Tabnmue 8.1.

Tabnuua 8.1
Ycnosusa akcnnyaTauum KOHCTPYKL M 30aHNN TonuwmHa  3aWMTHOrO
cnoa 6etoHa, MM, He
MeHee

1. B 3aKkpbITblX NOMELLEHMAX Mpu HopManbHou U || 20
NOHMXEHHOW BITaXXHOCTU

2. B 3aKkpblTblX NOMELLEHMSX MpPU MOBbILLEHHOW || 25
BNaXHOCTM (MpUM  OTCYTCTBMM  OOMNOSHUTENbHbBIX
3aLLUTHBIX MEPONPUATUI)

3. Ha otkpbiTom BO3gyxe (npu otcytcTBum || 30
AOMNOMHUTENbHBIX 3aLLWUTHBLIX MEPONPUATUI)

4. B rpyHTe (Npu OTCYTCTBMM AOMNOSMHUTENbHbIX || 40
3alWMTHBIX MeponpuaTui), B dyHOaMeHTax npu
Han4ynm 6€TOHHOM NOArOTOBKM

[na cOOpHbIX 3NEMEHTOB MUHUMArbHbIE 3HAYEHUS TOMWMWHBLI 3aLMTHOTO Crost
6eToHa paboyen apmaTyphbl, ykazaHHble B Tabnmue 8.1, yMeHbLLaT Ha 5 MM.

[na KOHCTPYKTUBHOM apMaTypbl MUHUMarbHbIE 3HAYEHMS TOMNWMHBI 3aLLMTHOIO
crnosi 6eToHa NPUHUMAKOT Ha 5 MM MeHbLUe MO CpaBHEHWIO C TpebyembiMu Ans
pabo4en apmaTypbl.

Bo Bcex criyyasx TOnwmHy 3awmTHoro cros 6eToHa criegyeT Takke NpuHUMaThb
He MeHee AuameTpa CTEPXHS apMaTypbl.

MuHUManbHbIe PacCTOSIHUA MeXAY CTe PXXHAMU apMaTypbl



8.3.3 MnHuUMarnbHble pacCTOsIHUS B CBETY MeXOy CTEPXHAMU apMaTypbl crieayeT
NPUHMMAaTb TakMMmn, YTOObl obecneunTb COBMECTHYIO paboTy apmatypbl ¢ 6€TOHOM
N KayeCTBEHHOE W3rOTOBMEHME KOHCTPYKUWUWA, CBA3aHHOE C YKNagkoh u
ynnoTHeHnem 6eTOHHON CMecU, HO He MeHee HanbOorbLUEro AnameTpa CTEPXHS, a
Takxe He MeHee:

25 MM - Mpu rOpU3OHTarNbHOM WIIM HAaKMOHHOM MOSIOXKEHUN CTEPXHEN MpuU
OeToHNPOBaHUM A1 HWKHEN apMaTypbl, pacrnonoXeHHOW B OAWH Unn ABa psaa;

30 MM - TO e, ANa BepXHen apMaTypbl;

50 MM - TO e, NMpy1 pacnosioXeHUn HWKHEN apMaTypbl 6onee yem B ABa psiga
(KpomMe CTepXXHEN OBYX HWKHMX PSiAOB), @ Takke Mpu BEpPTUKANbHOM MOSIOXKEHUN
cTepXxHen npu 6eTOHNPOBAHUN.

Mpy CTeCHEHHbIX YCrOBUSAX LOMYyCKAeTCsl pacnoniaraTb CTEPXHWU rpynnamu -
ny4ykamu (6e3 3azopa mexay Hummn). MNMpyn 3TOM pacCTosHMA B CBETY MEXAY MyYKamm
AOIPKHbI ObITb TaKXXe He MeHee NPUBEAEHHOro AnameTpa CTEPXKHS, SKBUBANEHTHOIO
Mo Nrowaamn ceveHns nydka apMaTtypbl, NPUHUMAEMOrO PaBHbIM:

L
d.s,red = ?dsi ,

roe @, - AMAMETP OQHOMO CTEPXHS B MyYKeE;
# - YNCIIO CTEPXHEN B Ny4Ke.

MpoponbHOe apMmupoBaHue

8.34 B kene3obeToHHbIX 3feMeHTax nrowaab CevyeHuss NpPOLOSbHOM
pacTsHYTOM apMaTypbl, a TakKXe CXaTol, ecnum oHa TpebyeTcs no pacyety, B
npoueHTax nrowaan cedveHnss 6eToHa, paBHOM NPOU3BEAEHUIO  LUMPUWHBI
NPSIMOYrOSNIbHOTO  CeYeHus NMbo  WMpuHbl pebpa TaBpOBOro (4BYTaBPOBOIO)

s 5
ceyeHVss Ha pabo4ylo BbICOTY CeYeHUs], —%mﬂ% cnenyeT NpUHMMaTb He

MeEHee:!
0,1% - B n3rmbaembix, BHELLEHTDEHHO pacTAHYTbIX 3y1IeMeHTax U BHELEHTDEHHO

{ {
CXKaTblX 31IEMeHTax npu rmbKocTn ﬂ £ 17 (ansa npAMOYronbHbIX CeYEHU ;% £5);
I
{
0,25% - BO BHELIEHTPEHHO CXaTblX 3MeMeHTax npu rmbKocTn ﬂ 287 (ons
I
{
NPSIMOYrOSIbHbIX CEYEHWN % 2 25);

AN NPOMEXYTOYHbIX  3HAYEeHWA  MOKOCTM  3SIEMEHTOB  3HAYEHME fi;
onpeaensoT No MHTEPNONAL MK,

B anemeHTax C npoAaoSsibHOM apmaTypon, PacnosioKeHHOW pPaBHOMEPHO MO
KOHTYPY CeYeHUs, a Takke B LeHTParlbHO-PacTAHYTbIX 3fieMeHTax MUHUMarbHYHO
nrowaab CevYeHuss BCEeW MpoAdoSibHOM apmatypbl crnegyeT npuHuMmaTtb BABOE
Oonblle ykaszaHHbIX Bbllle 3HAYEHUN M OTHOCUTb MX K MOSHOW NIoWaan ceveHus
6eToHa.



8.3.5 B BEeTOHHbIX KOHCTPYKUUSAX crieayeT npegycmaTtpuBatb KOHCTPYKTUBHOE
apMupoBaHue:

- B MecTax pe3Koro MsMeHeHVs1 pa3mMepoB CEYEHNS INIEMEHTOB;

- B GETOHHBIX CTeHax nog 1 Haj npoemMamu;

- BO BHELEHTPEHHO CXaTbIX 3fileMeHTax, pacCYuUTbiBaeMblX NO MPOYHOCTU Be3
yyeTta paboTbl pacTsHyToro 6eToHa, y rpaHew, rge BO3HWUKaKT pacTarvBarolme

HanpsHKEHWS!; NPU 3TOM KO3MAMUMEHT apMMPOBaHUS Li; MPUHUMAKOT HE MeHee
0,025%.

8.3.6 B xene3obeToHHbIX JNMHENHbIX KOHCTPYKUMAX M nnmMTax Hanbonblume
PacCTOSHUS Mexay OCAMW CTepXHeW NpogosibHOW apmaTypbl, obecnedyvBarome
ahdrekTUBHOE BOBrevYeHWe B paboTy 6GeToHa, paBHOMepHoe pacnpefeneHne
HanpsbkeHUn 1 gedopmanmin, a TakKe OrpaHVYeHue LUMPUHBI PacKpbITUS TPELLMH
MexXay CTEepXHSIMU apMaTypbl, AOIMKHbI ObITb He boree:

B >Xerne306eToHHbIX 6ankax u nutax:

200 MM - pu BbICOTE NonepeyHoro cevenns # <150 mm;

1,54 1400 MM - npu BbICOTE NONepeYvHoro ceveHms & >150 mm;
B Xene300EeTOHHbIX KONOHHaX:

400 mm - B HanpasneHun, nepneHanKynapHOM niioCKOCTU n3rmnoba;

500 mm - B HanpaBneHun NockocTn narmba.

B xene3obeTOHHbIX CTeHax pacCTOAHUS MexOy CTEPXHSMWU BepTuKanbHON
apmaTypbl npuHuMaroT He 6ornee 2: n 400 mm (f{ - TONMWMHA CTEHbI), a
ropu3oHTansHom - He 6onee 400 mm.

8.3.7 B 6ankax n pebpax wunpuHon 6onee 150 MM 4ncno NpoAaosbHbIX pabovnx
PacTAHYTbIX CTEPXXHEN B NONEPEeYHOM CeYeHUN OOIMKHO OblTb He MeHee aAByX. [pu
WnpuHe anemeHta 150 MM 1M MeHee aonyckaeTcs ycTaHaBnMBaTb B MOMNepeyYHOM
CeYyeHnn OaUH NPOAOSbHbBI CTEPXKEHD.

8.3.8 B B6arnkax 4o onopbl crnegyet 4OBOAUTb CTEPXHW NPOOOonbHOM paboden
apmatypbl C Nnowanblo CevYeHust He MeHee 1/2 nnowagn CeYeHust CTEPXHEN B
nporieTe u He MeHee ABYX CTEePXKHEN.

B nnutax go onopbl cnegyet AOBOAUTH CTEPXHW NPOAOSbHOM pabouyen
apmatypbl Ha 1 M LUMPUHBLI NAUTBI C NSOWAABLI0 CeYeHns He MeHee 1/3 nnowaau
CeYeHnda CTepXXHer Ha 1 M LUMPUHbI NANTLI B NPONeETe.

NMonepe4yHoe apmupoBaHue

8.3.9 lNMonepeyHyto apmaTypy criegyeT yCTaHaBnMBaTb MCXOAA M3 pacyeTa Ha
BOCMPUATUE YCUIMUIA, @ TaKXe C LLeNblo OrpaHUYeHns pasBUTUS TPELLMH, YO epXaHUs
NPOAOIbHBIX CTEPXHEW B MPOEKTHOM MOSIOXKEHUN W 3aKpensieHs nx oT 6OoKOBOro
BblNy4MBaHus B Nl0OOM HanpaBneHuN.

MonepeyHyto  apmaTypy  YyCTaHaBnMBaKT Yy  BCEX  MOBEPXHOCTEWN
Xene3obeTOHHbIX 3N1eMeHTOB, BOM3M KOTOPbIX CTaBUTCHA NPOAONbHas apMaTtypa.

8.3.10 [mnameTp nonepeyHoM apmaTtypbl (XOMYTOB) B BS3aHbIX Kapkacax
BHELIEHTPEHHO CXaTblX 3MEMEHTOB MNpuHMMaT He MeHee 0,25 Haubonbluero
JvameTpa NpoaosibHOM apMaTypbl U HE MeHee 6 MM.

[vnameTp nonepeyHon apmatypbl B BA3aHbIX Kapkacax u3rmbaemblx 311eMeHToB
NMPUHMMAIOT HE MeHee 6 MM.

B cBapHbIX kapkacax AnameTp nonepeyHor apMaTypbl NPUHUMAKOT HE MeHee
AnameTpa, yCTaHaBMMBAEMOro M3 YCMOBMSA CBapku C Haubomnbmm OuamMeTpoMm
NpPoAOrbHON apMaTypbl.



8.3.11 B »xene306€eTOHHbIX 3ieMeHTax, B KOTOPbIX MonepeyHas cuna no pacyerty
He MoxeT ObITb BoOCnpuHATa TOMbKO OeToHOM, cregyeT npegycMmaTpuBaTth

yCTaHOBKY MorepeyYHol apMaTypbl ¢ warom He 6onee 0,5%; 1 He 6onee 300 mm.

B cnnowHbIX nnutax, a Takke B YacTtopebpucTbix nnntax Bolcoton meHee 300
MM K B Bankax (pebpax) BbicoTon MeHee 150 MM Ha yyacTke anemeHTa, rae
nonepevHas cuna no pacyeTy BOCMPUHMMAETCs TOSNbKO GETOHOM, NonepeyHyto
apmatypy MOXHO He yCTaHaBnMBaTb.

B 6ankax un pebpax Bbicoton 150 mMm n Gonee, a Takke B 4YacTopedpuCTbIX
nnutax Bbicoton 300 mm 1 6onee, Ha y4acTkax afemMeHTa, rge nonepedHasi cuna no
pacyeTy BOCMPUHMMAETCS TONbKO BETOHOM, crneayeT npeaycmatpuBaTh YCTAHOBKY

nonepeyvHol apMatypsl ¢ warom He 6onee 0,75%; 1 He Gonee 500 MM.

8.3.12 Bo BHELIEHTPEHHO CXaTbIX NIMHENHbIX 3NIEMEHTAaXx, a Takxe B n3rnbaembix
arieMeHTax nNpu HanmM4ymMm HeOBXOAMMON MO pacyeTy CXXaTou NPOAOSIbHOM apMaTypbl
C Uenbio npegoTBpalleHns BbiMyYMBaHWS MPOOONbHOM apMaTypbl  crieqyet

yCTaHaBnMBaTb NonepeyHyo apmaTypy c warom He 6onee 154 n He 6onee 500 mm
(& - AanameTp cxaTom NPoJosIbHOM apmaTypbl).

Ecrnn nnowaab ceveHns cxaTon NpogoribHON apMaTypbl, yCTaHaBMBaEeMoOn y
OOHOW U3 rpaHen anemeHTta, 6onee 1,5%, nonepeyHyto apmartypy cregyet

yCTaHaBnmBaTb c wwarom He 6onee 104 n He 6onee 300 mm.

8.3.13 KoHCTpyKkumsa xomyTOB (MOMEPEYHbIX CTEepXHEN) BO BHELLEHTPEHHO
CXaTbIX JIMHENHbIX 3NeMeHTax AorpkHa ObITb Takon, YTOObl NPOAOIbHbIE CTEPXKHN
(no KpawmHen Mepe Yepe3 OAWH) pacnonaranMcb B MecTax nepernboB, a 9Tu
nepernbbl - Ha paccTtosHuK He 6onee 400 MM NO WKpuHe rpaHu. [Npu WMpUHE rpaHn
He 6onee 400 MM 1 YyMcne NPOAOSbHBIX CTEPXKHEN Yy 3TON rpaHn He Bornee YeTbipex
JornycKaeTcs oxsaT BCeX MPoJosibHbIX CTEPXHEN OOHUM XOMYTOM.

8.3.14 B anemeHTax, Ha KOTOpble AENUCTBYIOT KpyTSLMEe MOMEHTbI, NonepeyHas
apmaTtypa (XoMyTbl) 4OrPKkHa 06pa3oBbiBaTb 3aMKHYThIA KOHTYP.

8.3.15 lNonepeyHyo apmaTypy B NnnTax B 30HE NpogaBfMBaHUSA B HanpaBrieHuu,
nepneHAnKynsapHOM CTOPOHaM PacYETHOro KOHTypa, YCTaHaBNMBAKT C LUAroM He

Gonee 1/3 %y w He Gonee 300 mMMm. CTepxHu, Grkallume K KOHTYpY rpy30BOii

nrowaan, pacnonaraioT He Grvxke 4 /3 U He ganee 4p/2 oT aToro KoHTypa. Mpw
3TOM LUMpVHA 30Hbl MOCTAHOBKM MOMEPEYHON apMaTypbl (OT KOHTypa rpy30BOi

nnowaan) gomkHa 6biTe He MeHee 1/5%) .

PaccTosHua mexay CTepXHAMW MNOMEepeYHOM apMmaTtypbl B HanpaBneHuu,
napannenbHOM CTOPOHAM PacyeTHOro KOHTypa, MpUHUMAlOT He Gonee 1/4 AnvHbI
COOTBETCTBYHOLLEN CTOPOHbLI PACYETHOIO KOHTYpa.

8.3.16 PacuyeTHyl0 nonepedHytd apmaTtypy B BuOE CETOK KOCBEHHOrO
apMMPOBaHUs NPY MECTHOM CXaTuu (CMATUM) pacnonaratoT B npegenax pacyeTHON

nnowaan < max (6.2.43). Mpyn pacnonoxeHnn rpy30BoM NIowaam y Kpas afiemMeHTa
CETKM KOCBEHHOro apMUpOBaHWsA pacnoraralT Mo nnowaan ¢ pasmepamm B
KaXXQoM HanpaBfieHUM He MeHee CyMMbl ABYX B3aUMHO NeprneHauKyIsipHbIX CTOPOH
rpy3oBou nrowaan (pucyHok 6.11).

Mo rnybuHe ceTkn pacnonaratoT:

- Npn TonwmHe anemeHTa 6ornee yaBoeHHoro 6orbLiero pasmepa rpy3oBou
nrowaam - B npeaernax yaBoeHHoro pasmepa rpy3oBon nioLaau;

- NpU TOMWMHE 3fieMeHTa MeHee yOBOEHHOro 6orbluero pasmepa rpy3oBou
nrowaau - B npegenax Tonwy Hbl 3fieMeHTa.



8.3.17 lNonepeyHas apmaTtypa, npeaycMOTpeHHast ANs BOCMPUSATUSA NonepedHbIX
CUM N KPYTAWMX MOMEHTOB, a TakKxe yyuTblBaemMas nMpu pacyeTe Ha
npogasnvBaHue, OOIMKHA UMETb HaOeXHYH aHKEPOBKY MO KOHLaM NyTeM NpuBapku
Win oxeaTa MNpOAONbHOM apmaTypbl, 06ecneymBaioLLyld PaBHOMPOYHOCTb
COedWHEHVI 1 NonepeyHon apmarypbi.

AHKe poBKa apmatypbl

8.3.18 AHKepOoBKYy apmaTtypbl OCYLUECTBMSAT OAHMM U3 cregyloumx cnocobos
UM NX CoveTaHeM:

- B BUAe NpsAIMOro OKOH4YaHusi CTEPXXHA (NpsiMasi aHKepoBKa);

- C 3arMboM Ha KOHUEe CTePXXHS B BuAe Kproka, otrmba (rianku) unm netnu;

- C MPUBApPKOMN U1 YCTAHOBKOM NOMEPEYHbIX CTEPXKHEN;

- C NPUMEHEHMEM creumnarnbHbIX aHKEPHbIX YCTPOUCTB Ha KOHLLE CTEPXKHS.

8.3.19 TlMpamyo aHKepOBKY M aHKEPOBKY C fankamu [OMyCcKaeTca NpPUMEHSTb
TOMbKO AOna apmaTtypbl nepuogudeckoro npodumnda. [Ans pacTaHyTbiX hagkux
CTEPXHEN crenyeT npegycMaTpuBaTh KPHOKW, NETNN, NMpUBapeHHbIe nonepeyHble
CTEPXXHU NN cneuunarnbHble aHKepHble YCTPOUCTBA.

Jlankun, Kproku 1 NeTnM He PeKOMEHAYETCH MPUMEHATb AS19 aHKEPOBKN CXaTomn
apmartypbl, 3a UCKMOYEHMEM NaAKOM apmaTtypbl, KOTopas MOXeT nogBepraTtbCcs
PaCTSDKEHMIO NPWY HEKOTOPbLIX BO3MOXHbIX COMETaHUSIX Harpy3Ku.

8.3.20 lMpwn pacyeTe ANMHbI aHKEPOBKU apmatypbl CriegyeT yuuTbiBaTb CNocob
aHKepOBKMW, Kracc apmatypbl U ee npodwnb, AuMaMeTp apmaTypbl, NPOYHOCTb
OeToHa W ero HarnpsXeHHoe COCTOsiHME B 30HE aHKEepPOBKW, KOHCTPYKTUBHOE
pelleHVe oneMeHTa B 30HEe aHKepoBKW (Harmuyve nonepeyHon apmartypsbl,
MOSIOXXeHNe CTEPXHEN B CEYEHUN 3rieMeHTa 1 ap.).

8.3.21 ba3oBylo (OCHOBHYK) ANMHY aHKEPOBKW, HEOOXoOouMMyto Ons nepegaydn

ycunuas B apMaTtype C MOMHbIM pPacyeTHbIM 3HaYeHVWEM COMPOTMBNEHUS &, Ha
6eToH, onpegenstoT no dopmyne

H.A
loen = (8.1)
e Rbondus

roe A; nu; - COOTBETCTBEHHO MMOW@AAb MOMEPEYHOr0 CEYEHUsI aHKEPYeMOro
CTEPXHS apmaTypbl U NEPUMETP ero CeYeHusi, onpeaensiemMbie No HOMUHaNbHOMY
AVAMETPY CTEPXHS;

Rpond - PacYETHOE COMPOTMBIIEHVE CLEMMEHMs apmaTypbl C OeToHOM,
NPYHMMaeMoe pPaBHOMEPHO pacnpedeneHHbiM MO AfMHE  aHKEepPOBKU U
onpegensieMoe no gopmyre

Rpond =017 284 , (8.2)

30ecCb R&f - pac4yeTHoe cornpoTunBIieHne 6eToHa OCEBOMY pPaCTAXKEHUIO;

11 - KOIMMLMEHT, YYUTbIBAIOWMIA BMNAHME BuOA MOBEPXHOCTU apmartypbl,
NPUHMMaEMbI PaBHbIM:
1,5 - Anga rmagkon apmarypbl;



2 - ona xonogHoaeopMUpPOBaHHOW apMaTypbl NEPUOANYECKOro Npodomns;
2,5 - Ona ropsyekataHom M TepMoMexaHudecku obpaboTaHHOM apmatypbl
nepnognyeckoro Npodmns;

14 - KO3(PAMLMEHT, y4nTbIBAOLMIA BMNAHME pa3Mepa AuvameTpa apmatypbl,
NPUHMMaEMbI PaBHbIM:

1,0 - Npu AvameTpe apmatypsbl i ; <32 MM;
0,9 - npn gnameTtpe apmaTypbl 36 1 40 mm.

8.3.22 Tpebyemylo pacyeTHylO [AJIMHY aHKepoBKM apmaTtypbl C Y4eTOM
KOHCTPYKTUBHOTO peLLeHUs 3fieMeHTa B 30He aHKepOBKM onpeaenstoT no opmyrne

*’q.s, fitel

O '::'-'EEI,an p , (8.3)
5,8l

roe fn,ﬂn - 6asoBas AnvHa aHKepPOBKK, onpeaensemas no gopmyne (8.1);

A cat, 456 - NNOWAOM MONEPEYHOrO CEYeHUst apMaTypbl, COOTBETCTBEHHO
Tpebyemas no pacyeTy 1 akTU4eCKn yCTaHOBMNEHHas;

& -  KO3(PMUMEHT, YYUTbIBAOWMW BIUSHWE HA OfIMHY  aHKEepPOBKU
HanpshKeHHOro CocTosiHMA 6eToHa M apmaTypbl M KOHCTPYKTUBHOIO peLleHus
3rieMeHTa B 30He aHKEPOBKMW.

lMpn aHKepoBKe CTepXHeW Nepuoanyeckoro npoduna ¢ NpsSMbIMU  KOHLLAMM
(npsmas aHKepoBKa) WM [Nagkon apMaTypbl C Kpiokamu unm netnamu 6e3
AOMOMHUTENbHBIX aHKEPYIOLLMX YCTPOUCTB A1 PacTSAHYTbIX CTEPXHEN NPUHMMAIOT
w=1,0, a ona cxatbIX - o« =0,75.

[onyckaeTcs ymeHblwaTb ANMHY aHKEPOBKM B 3aBMCMMOCTU OT KONM4ecTBa U
AvameTpa rnonepevyHon apmatypbl, BuOa aHKepylwmx YCTPOUCTB (npuBapka
nonepeyHon apmaTtypbl, 3armb KOHLIOB CTEpXHEN MnepuoguM4eckoro npocwuns) u
BENMMYMHLI NornepevHoro obxatuss GeToHa B 30HE aHKepoBKM (Hanpumep, OT
OMNopHOW peakuum), Ho He 6onee Yem Ha 30%.

B niobom criyyae gakTMHECKy0 OfMHY aHKEpPOBKU MPUHUMalOT He MeHee 0,3

!n.an , @ TAKKe He MeHee 154 ; 1 200 Mm.

8.3.23 Ycurme, BOCMPUHMMaEMoe aHKepyemblM CTepXHeM apmatypbl iV,
onpegenstoT no dopmyrne

!
Ny =RA TSR, (8.4)

i

roe {., - ONHa aHKepPOBKW, onpeaensemas cornacHo 8.3.22, npMHMMas OTHOLLIEHWE

seal 1 ;

A o

{; - paccTosiHMe OT KOHLA aHKepyemMoro CTepXHs A0 paccMaTpuBaeMoro
MornepeYHoro ceYeHms aneMeHTa.

8.3.24 Ha kpamnHux cBoboaHbIX Onopax 3fieMeHTOB AnvHa 3anycka pacTaHYTbIX
CTEpPXHeN 3a BHYTPEHHIOI rpaHb CBOOOAHOM OMOpbl MPU BbINOMHEHUW YCIIOBUS

(< (6.2.32-6.2.35) pomkHa cocTaBnATb He MeHee 5Z.. Ecrm ykasaHHoe
ycrioBue He cobriogaeTcs, ANMHY 3anycka apMaTyphbl 3a rpaHb Onopbl OnpeaensoT
cornacHo 8.3.22.



8.3.25 lMpn ycTponcTBE Ha KOHUAX CTEPXHEN creumanbHbiX aHKEpOB B BuAe
NnacTuH, Wanb raek, YrorikoB, BblCa)EHHbIX FOMIOBOK M T.M. Nowanb KOHTaKTa
aHkepa Cc 6eToHOM [JoSbkHa YOOBMETBOPATb YCIIOBUIO MNPOYHOCTM 6eToHa Ha
cmaTne. Kpome TOro, npu npoekTUpOBaHUWM MpUBapuUBaeMblX aHKepHbIX OeTarnen
cnegyeT yyuTbiBaTb XapakTEpPUCTUKM MeTarnsia no CBapuvBaeMoCTW, a Takxke
cnocobbl 1 YCIOBUS CBApKM.

CoeaunHeHus apmatypbl

8.3.26 [na coeguHeHuss apmaTypbl MPUHMMAOT OAUH U3 Credyrowmx TUMoB
CTbIKOB:

a) CTbIKM BHaxrecTKy 6e3 cBapku:

- C NPSIMbIMU KOHLLAMV CTEPXHEN Meproamuyeckoro npodmns;

- C NPAMbIMW KOHLaMW CTEPXHEW C MPUBApPKOW WM YCTAHOBKOW Ha ANVHe
HaxecTKW NonepeyHbIX CTEPXHEN;

- C 3armbamMnm Ha KOHUax (KploKW, nanku, netnu); npy 3ToM ANs Magkux
CTepXHeN NPUMEHSIIOT TONbKO KPHOKW U NeTnu;

6) cBapHble N MeXaHNYEeCKUE CTbIKOBblE COEAUHEHNS:

- CO CBapKowv apmartypsbl;

- C TnNpUYMEHeHVeM cheumnanbHbIX MeXaHUYeCcKUX YCTPOWCTB (CTblkKM C
ornpeccoBaHHbIMM MydTamn, pe3bboBbIMU MydTamun 1 ap.).

8.3.27 CTbiku apmatypbl BHaxrecTKky (6e3 cBapku) NPUMEHSAOT MpU CTbIKOBAHUN
CTepXHEN ¢ gnameTpom paboyen apmatypbl He 6onee 40 mm.

Ha coenvHeHuns apmaTypbl BHaXECTKy pacnpocTpaHaoTca ykazaHus 8.3.19.

CTbIKM pacTSHYTOM UNM CXaToW apmatypbl JOSMKHbI MMETb ASIMHY nepenycka

(HaxnecTkn) He MeHee 3HaYeHUa ANUHbI ; , onpeaensemMoro no gopmMyre

*’qs,caf

I = m'iIIII,rm , (8.5)
A o




roe fn,ﬂn - 6asoBas 4nvHa aHKepPoBKK, onpeaensemas no gopmyne (8.1);

ﬂs,mg , ﬂj,gj' - 1o 8.3.22;

o - KO3MPUUMEHT, YYUTbIBAIOWMIA BIIUSHWE HAaMPSXKEHHOrO0 COCTOSHUSA
apmMaTypbl, KOHCTPYKTUBHOIO PELUEHUsI dfieMeHTa B 30HE COEAVHEHUs] CTEpXHEN,
KONMMYEeCTBO CTblIKyeMOW apMaTypbl B OOHOM CEYEHWMM MO OTHOLLEHWUO K obLuemy
KOMMYecTBy apmaTtypbl B 3TOM CeEYEHUW, PacCTOAHUS Mexay CTblKyeMbIMU
CTEPXHSAMMN.

Mpy coeguHeHnn apmaTtypbl NepuogM4eckoro NPodmnns ¢ NPSAMbIMA KOHLaMK, a
Takke [Magkux CTepXHENW C Kpookamu wunnm netnamy 6e3  OOnOSHUTENbHbIX
aHKepYLLWMX YCTPOUCTB KOSPPULMEHT o ONA pacTAHYTOW apmaTypbl NPUHUMaKT
paBHbIM 1,2, a ana cxaton apmatypbl - 0,9. Npy 3TOM AokHBLI 6bITb COBNOAEHDI
criegyoLme ycroBus:

- OTHOCMUTENbHOE KOMMYECTBO CTbIKYyEMOM B OOHOM pacYeTHOM CeyeHun
anemeHTa paboyen pacTsHYTOW apmaTypbl NEPUOAMYECKOro npodmns AOMMKHO
6bITb He 6onee 50%, rmagkon apmatypbl (C Kprokamu Unn netnsMmum) - He Gonee
25%:;

- ycunue, BOCMPUHMMaemMoe BCEW MNornepeyvyHor apmaTypour, MoCcTaBrneHHOW B
npegenax CTblka, AOIMKHO ObiTb HE MeHee MOSIOBUHbI YCUMUSI, BOCMPUHUMAaEMOrO
CTblIKyeMOM B OOHOM pacyeTHOM CeYeHUM 3fieMeHTa pacTaHyTon pabouen
apmaTtypowm;

- paccTosiHie Mexay CTblIKyeMblMM paboyumn CTEepXHSMU apMmaTtypbl He

[AOJDKHO npeBblwaTth 44 ;
- paccTosiHMe Mexay COCeQHUMM CTblKaMy BHaxnecTky (no  LvpuHe

»ene3o6EeTOHHOro 3IeMeHTa) JOIPKHO ObiTb He MeHee 24 ; U He MeHee 30 MM.

B kauecTBe OQHOrO pacyeTHOTO CEYEHVsI ANIEMEHTa, paccMaTpuBaemMoro A
onpeferneHnss OTHOCUTENIbHOrO KONMYecTBa CTbiIKyeMoi apmaTypbl B OfHOM
CeYEeHUN, MPUHUMALOT Y4acToK dnieMeHTa BAOSMb CTbIKyeMon apMaTypbl gnvHon 1,3

{; . CuynTaeTcs, YTO CTbIKM apMaTypbl PacrofioXeHbl B OHOM pacyYeTHOM CEYEHUH,
€CIN LLEHTPbI 3TUX CTbIKOB HAaXO4ATCA B Npefenax AMMHbl 9TOro ydacTka.

[onyckaeTca yBenmunmBaTb OTHOCUTENbHOE KOSMYECTBO CTbIKyeMOW B OLHOM
pacyeTHOM ceyeHun arnemeHTa paboyen pacTtaHyton apmatypbl 0o 100%,
nNpuUHUMas 3HavyeHne KoadduumeHTa = paBHbiM 2,0. [lpu OTHOCUTENLHOM
KONnmM4ecTBe CTbIKyeMOM B OQHOM pacyYeTHOM CEYEeHUU apmaTypbl NEPUOANYECKOrO
npodwmnsa 6onee 50% v rmagkon apmatypbl 6onee 25% 3HayeHus kKoadduumneHTa
o ONpPeaensitoT Nno JIMHENHOM MHTEPNOoNAL UK.

Mpy HanM4YUM JONONHUTENBHBLIX aHKEPYIOLLMX YCTPOMCTB HA KOHL,aX CTbIKyEMbIX
cTepxHen (NpvBapka nonepevyHon apmatypbl, 3armd KOHLOB CTbIKYEMbIX CTEPXHEN
nepvoguyeckoro npoduns n gp.) 4nmMHa nepenycka CTblKyeMbIX CTEPXKHEN MOXET
ObITb YMeHbLUEHa, HO He Bornee Yem Ha 30%.

B ntobom cnyyae daktnyeckas AnvHa nepenycka gorpkHa 6biTe He MeHee 0,4

aly o, He MeHee 204 ; 1 He MeHee 250 MMm.

8.3.28 lpn coeavHeHun apmaTypbl C UCNOMb30OBaHMEM CBapku BblGOp TUMOB
CBapHOro CoOeAWHeHMs M CNocobOB CBapkM MpoM3BOAAT C YYETOM YCMOBUWA
aKkcnnyaTauum KOHCTPYKL MKW, CBapMBaeMoCTh cTanm 1 TpeboBaHui No TeXHONoru
N3roTOBMEHNA B COOTBETCTBUM C OEUCTBYIOLWMMU HOPMATUBHBLIMW [OKYMEHTaMu
(COCT 14098).


http://docs.cntd.ru/document/1200001303

8.3.29 lMpun ncnonb3oBaHUM A5 CTbIKOB apMaTypbl MEXaHUYEeCKMX YCTPOMUCTB B
Buage MydTr (MydpTel Ha pesbbe, crnpeccoBaHHble MydTbl W T.4.) Hecywas
CMOCOBHOCTL MydTOBOrO COEAUHEHUA O0MmKHA BbITb TakOW Xe, YTO U CTbIKyeMbIX
cTepxHen (COOTBETCTBEHHO MpW pacTskeHun unm cxatun). KoHubl CTbiKyeMbiX
CTepxHen criegyeT 3aBOAWUTbL Ha Tpebyemyilo AMMHY B MydoTy, onpeaensemyto
pacyeToOM UMM ONbITHBIM MyTEM.

Mpy ucnonb3oBaHum MydT Ha pe3bbe pormkHa GbiITb obecneyeHa Tpebyemas
3aTshkka Myt Ana nukeugauum nodra B pesbbe.

HyTble cTepXHU
8.3.30 [lpv npymeHeHun rHyTom apmatypbl (OTrMbbI, 3arMbbl KOHLLOB CTEPXHEN)
MUHUMarnbHbIA gnameTp 3armba oTAEeNbHOr0 CTEPXHSA AOIMKEH ObITb TakMM, YTOObI

n3bexaTb paspylleHns WnM packanbiBaHusi GeToHa BHyTpW 3arMba apmaTypHOro
CTEpPXHS 1 ero paspyLleHnss B MecTe 3arnba.

MuHUManbHbIN ~ guaMeTp  OnpaBku @, AN apmaTypbl MPUHUMaOT B

3aBMCMMOCTU OT AMameTpa CTepHaA £, He MeHee:
ANA rMaaKkux CTePXHeN:

don =2,5d; npn d; <20 mm;

don =4d; npn d; 2 20 mm;

ANs CTepXHen Neproamnyeckoro Npogmns:

don = 2d; npn d; <20 mm;
doy =8, npn d; 2 20 mm.

NMPUNOXEHUE A (cnpaBouyHoe). OCHOBHBbIE
BYKBEHHbIE OBO3HAYEHUA

NMPUNOXEHUE A
(CnpaBoyHoe)

Yeunua oT BHeLWHUX Harpy3oKk u BO34eNCTBMA B nonepe4yHoOmM ce4YeHuun
AreMeHTa

A - narmdbaowmmn MOMEHT;
N - npogonbHas cuna;

{ - nonepeyHas cuna;
T - KpYTALLMA MOMEHT.

XapaKTe PUCTUKKN MaTepuanoB
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HOpMaTMBHOE COMPOTUBIIEHNE BETOHA OCEBOMY CXKaTUIO;

pacyeTHble COMpPOTUBIIEHMA GETOHa OCEBOMY CXaTU A5
npegenbHbIX COCTOSHUA COOTBETCTBEHHO MEPBOM U BTOPOM

rpynmn;

HOpPMaTMBHOE COMPOTUBIIEHME BETOHA OCEBOMY PaCTSIKEHUIO;

pacyeTHble CONpoTUBIIEHNA beToHa OCEBOMY paCTAXEeHUIO ONA
npeperibHblX COCTOSIHUN COOTBETCTBEHHO nepBoM n BTOpOVI

rpynmn;

pacyeTHoe COoMnpoTUBIIeHNE BETOHA CMSTUIOD;

pac4yeTHOoe conpoTuerieHne cuenneHna apmMmaTtypbl C 6eToHoM;

pacyeTHble COMPOTUBIIEHUA apMaTypbl PaCcTsHKEeHU0 Ans
npeaesnbHbIX COCTOSHUA COOTBETCTBEHHO MEPBOM U BTOPOM

rpynmn;

pacyeTHoe COnpoTUBIIEHNE nonepeYHom apmartypbl
PaCTAXEHUIO;

pacyeTHOe  COMpoTMBIIEHME  apmaTtypbl  CXaTuio  Ans
npeaernbHbIX COCTOSHUIA MePBOW rpynnbl;

HavanbHbI MOAyNb ynpyroctu ©OeToHa npu CxaTum U
pacTsKEHWM;

MOAYMb YNpYrocT apMaTyphl;

npenernbHble OTHOCUTEIbHbIE aedopmavum OeToHa
COOTBETCTBEHHO NPV PaBHOMEPHOM OCEBOM CXaTUM U OCEBOM
PaCTsHKeHUU;

OTHOCUTENbHbIE AedopMaLn apmaTypbl MPU  HanpsHKeHWu,

paBHOM £, ;



Eher -

XapakTepucTMKu nONoOXeHUs MNpPOAOSIbHOM apMaTtypbl

KoahdMLMeHT nondy4ecTn 6eToHa.

B nonepeyHoM

Ceé4YeHUn anemMeHTa

o60o3HaueHve NpPoaONbHOM apMaTypbl:

NPy HanMM4YMn CXaTon U PacTAHYTOM OT OEUCTBUS BHELUHEN
Harpy3ku 30H CeYEHWsI - pacroroXeHHOW B pacTsIHYTON 30HE;

NPV MOSIHOCTBLI CXaTOM OT OEWCTBMSI BHELUHEW Harpyskiu
CEYEHUU - PaCOIOKEHHON Y MEHEE CXKaTOW rpaHN CEeYEHNs;

MNPV NONHOCTLI0 PACTAHYTOM OT AENCTBUSA BHELLHEN Harpy3kiu
ceYeHuu:

ans BHEL|EHTPEHHO PacTAHYTbIX 3I1eMEHTOB -
pacnonoxeHHol y 6ornee pacTAHYTOM rPaHn CeYEeHUs;

ANs  UEHTPanbHO-pacTsHYyTbIX 3MEMEHTOB - BCEN B
NONepevyHOM CEYEHUN NIEMEHTA;

0603Ha4YeHre NpoaorbHOM apmaTypbl:

NPy HanMyuMn CXaTon U pPacTAHYTOM OT OENUCTBUS BHELLHEWN
Harpy3Ku 30H CeYeHust - pacronoXeHHOW B CXXaTOW 30He;

npu MOMHOCTLID CXAaTOM OT AOENCTBUA BHELUHEW HarpysKkiu
CeyvyeHun - pacnornoXXeHHoW y 6ornee cXxaTon rpaHn CeYeHus;

NpW NONHOCTBIO PACTAHYTOM OT OEWCTBUS BHELLHEW Harpy3Kku
CEYEHMN  BHELEHTPEHHO  pacTsAHYTbIX  3MEMEHTOB -
pacnoroXXeHHOW y MEHEE pacTAHYTON rpaHN CEeYEHNS.

FeomeTpuyeckmne xapakte pUCTMKMU



=

LUMPMHA NPSAMOYTOfIbHOMO CEYEHUs ; LWMpUHa pebpa TaBpoBOro u
ABYTaBpOBOro CEYEHUN;

lUMPUHA  MOSKM  TaBPOBOTO W [BYTaBPOBOrO  CEYEHUN
COOTBETCTBEHHO B PACTSHYTOM U CXaTON 30HaX;

BblCOTa NpAMOYroJyibHOro, TaBpoBOro 1 AByTaBpoOBOro ceveHun;

BblCOTa MOMKM TaBpPOBOrO W  ABYTaBPOBOIO  CEYEHWUM
COOTBETCTBEHHO B PaCTSHYTON N CXaTOW 30HaX;

paccTosHMe OT pPaBHOLEUCTBYIOLUMX YCUNMA B apmatype
COOTBETCTBEHHO 5 U 5 00 GrvkanLe rpaHn ceveHus;

pabo4vasi BbiICOTa CEYEHMUsl, paBHasi COOTBETCTBEHHO # —@ W
h-a';

BbICOTa CXaToWN 30HblI OETOHa;

X
OTHOCUTENbHAas BbICOTa CXXaTol 30Hbl 6ETOHa, paBHas ——;

i

pacCctodHne Mexagy XomyTtamu, u3MepeHHoe no AriHe
3JIEMEHTa;

SKCLLeHTpUCUTET NPOAOSbHOM CUrbl A OTHOCUTENMBLHO LieHTpa
TSXKECTU MPUBEAEHHOrO CevYeHusi, onpefensieMbli C y4eToMm
yKkasaHum 4.2.6;

pPacCTOSAHUS OT TOYKW MPUSIOXKEHUs NPOAOSbHOW cunbl A7 [0
pPaBHOLENCTBYHOLLEN YCUNMIA B apMaType COOTBETCTBEHHO .= U
S

nponeT 3JieMeHTa;

pacyeTHad [ffMHa 3NieMeHTa, NOoABeprawLwerocss OencTButo
CXXMMaroLLEen NPOAOSIbHON CUrbI;
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A -

Ared -

-’qi‘oc -

SHOT

paguyc  MHepUMM  MOMEPEYHOr0  CEYEHUs  SfeMeHTa
OTHOCUTESBHO LIEHTPA TSAXECTU CEYEHUS];

HOMMUHanNbHbIN avameTp cTepxHeln COOTBETCTBEHHO
NPOAONLHOM U NonepeyHo apMaTypbl;

NMoLaan ce4eHuss apmaTypbl COOTBETCTBEHHO & U 5

nrowaab CevYeHnda XOMYTOB, pPacnoyioXXeHHbIX B OLHOWN
Hopmaanon K I'IpO,EI,OJ'IbHOIZ OCKn J3JieMeHTa JI0CKOCTW,
nepeceKarou.l,eVl HaKINoHHOe ceYeHune;

KO3(pMLIMEHT apMUPOBaHMS, OnpedenseMblii Kak OTHOLUEHWE
nrowaan ceyeHuss apmaTtypbl 5 K Mrowagn nonepeyHoro

ceyeHuss  onemMeHTa &%; 6e3 ydyeTa CBECOB CXaTblX U
PaCTSHYTbIX NOJIOK;

nrnowanb Bcero 6eToHa B norepevyHomMm ce4veHunu,

nrowaab cevyeHus 6eToHa cKaTom 30HbI;

nnowanb ceveHns 6eToHa paCTFIHyTOVI 30HbI;

nnowanb NPUBEAEHHOTO CEYEHUS] 3NIEMEHTA;

nnowanb cMATUA 6ETOoHa;

MOMEHT nHepuunm ce4eHna Bcero ©eToHa OTHOCUTENBLHO LeHTpa
TAXECTU CeHEeHNA SNIeMeHTa,

MOMEHT nHepumnmn npmBeneHHoro cevyeHund aJiIeMeHTa
OTHOCUTEJIbHO €ro UeHTpa TAXXEeCTH,

MOMEHT COMPOTUBIIEHUS] CEYEHMS] 3MeMeHTa [ONA KpaiiHero
PacTSHYTOro BOJIOKHA.
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