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CIN 360.1325800.2017

cBOM NPABUN

KOHCTPYKUUN CTAJNIE®OUBPOBETOHHbIE
MpaBuna npoekTupoBaHusA

Steelfiber reinforced concrete structures. Design rules

OKC 91.080.40
[ata BBeagenus 2018-06-12

[lpeancnosue

CseaeHunA o ceBoae npasun
1 MCTIOJTHUTESb - nHctutyt AO "HUL, "CTpoutenbcteo” - HUMXKB um.A.A.'BO3aeBa
2 BHECEH TexHuyeckum komuteToM No cTtaHgapmsaumm TK 465 "CTtpoutenscteo”

3 NMOAIrOTOBIJIEH k yTBEpXaeHWo [enapTamMeHTOM rpagoCTpOUTENbHON OEATENbHOCTM U apXUTEKTYPbI
MuHMCTEpPCTBA CTPOUTENBCTBA W KUNMMLLHO-KOMMYHaIbHOFO xo3sictBa Poccuickonn ®epepauum (MuHcTpon
Poccum)

4 YTBEPXIOEH T[pukasom MwuHUCTEpPCTBA CTPOUTENLCTBA U KATMLLHO-KOMMYHAITbHOMO XO3AUCTBa
Poccuickon ®epgepaumm ot 11 gekabps 2017 r. N 1642/np nBBeaen B aenctesune ¢ 12 mons 2018 r.

5 BAPEMMMCTPUPOBAH ®epeparnbHbiM areHTCTBOM MO TEXHUIECKOMY PEryNMPOBaHMI0O M METPOSiorim
(PocctaHgaprT)

6 BBE[JEH BINEPBbIE

B cnyuyae nepecmompa (3aMeHbl) unu omMmeHbl Hacmosuwe2o ceoda rpasusl coomeemcmeyouee
ysedomreHue b6ydem ornybriukoeaHo 8 ycmaHoereHHoOM ropsidke. Coomeemcmaeyroujas. -UHpopmayus,
ysedomreHUe U meKcmbl pa3Mewaromcess makxe 8 UHghopMayuoHHoU cucmeme obujeao nosb308aHuUs - Ha
ogpuyuanbHom catime paspabomdyuka (MuHcmpol Poccuu) 8 cemu lHmepHem

BHECEHO WameHenve N 1, yTBepxaeHHOe W BBeAeHHOE B [JencTBue npukasoM MuHnctepcTtea
CTpOUTENBLCTBA W KUMMLLHO-KOMMYHarnbHOro xosamncrea Poccuiickon ®epepauum (MuHctpon Poccum) ot 12

NormaCS 4.x® (NRMS10-16269) Wwww.normacs.ru 07.04.2026 ctp. 1 13 98


normacs://normacs.ru/1UCMV#000000000000000000000000000000000000000000000000007D20K3
kodeks://link/d?nd=1300774503&point=mark=000000000000000000000000000000000000000000000000007D20K3
normacs://normacs.ru/230R7#0000000000000000000000000000000000000000000000000064S0IJ

CI 360.1325800.2017 KoHcTpykumm ctanedmbpobeToHHble. MNpaBuna... C 12.06.2018 pevictByeT, BBEAEH BNepBble

Aekabps 2022 r. N 1051/np ¢ 13.01.2023

ViameHeHre N 1 BHeceHo narotoButenem 6asbl gaHHbIX no Tekcty M.: dBI'Y "PCT", 2023

BBepneHue

Hactosaupn csop npaBwun paspabotaH C yd4eToM o0s3aTenbHbiX TpeboBaHWA, YCTAHOBIEHHbIX B
degepanbHbiX 3akoHax oT 27 aekabps 2002 r. N 184-d3 "O TexHudeckom peryrmpoBaHmn’, ot 30 gekabps
2009 r. N 384-93 "TexHM4ecKuin pernameHT 0 6€30nacHOCTU 30aHUIA M COOPYKEHUIA" , 1 COOEepPXKUT TpeboBaHMs K
pacyeTy 1 MPOEKTUPOBaHMIO BETOHHDBIX M XXeNe300eTOHHbLIX KOHCTPYKLIMIA, apMUPOBaHHbBIX CTanbHOM hrbpoi.

Ceog npaBun paspabotaH aBTopckum komrnektueom AO  "HUU  "Crpoutenbcteo" - HUMXKB
uMm.A.A.I'Bo3geBa (O-p TexH. Hayk T.A.Myxamegues, kaHamaaTtbl TexH. Hayk W.B.Bornkos, 5.C.Cokoros).

MaveHenne N 1 Kk HacTosiemy cBody npaBun paspabotaHo aBTopckum korrektvBom AO "HAL,
"Ctpoutensctso" - HUMXKB uv.ALA.FBo3aeBa (a-p TexH. Hayk T.A.Myxamedues, kaHa. TexH. Hayk C.A.3eHuH).

(M3meHeHHasn pepakums, Mam. N'1).

1 O6nacTb npumeHeHus

1.1 HacTtosaumin cBoA npaBun pacnpocTpaHaeTcsa Ha NpoekTupoBaHme ctaneudpobeTOHHbIX KOHCTPYKLMIA
30aHWA N COOPYKEHWIN PA3NMYHOIO Ha3HaYeHWs.

1.2 CBog npaBun yctaHaBimBaeT TpeboBaHUsi K MPOEKTUPOBaHMIO CTanedubpoOeTOHHbIX KOHCTPYKLIWNA,
U3rOTOBIIAEMbIX U3 TSXKENOro U MEeNKO3epHUCTOro HGETOHOB M 3KCMyaTUpyeMbIX B KIMMaTUYECKUX YCIOBUAX
Poccuickon ®egepaumn (Npy cnucteMaTtUHeckom BO3AEUCTBUMM TEMMepaTyp He Bbiwe mmoc 50°C n He Hwke
MuHyc 70°C), B cpefie C HearpecCrBHOM CTENEHbIO BO3AENCTBMS MPU.CTaTUECKOM OENCTBUM HArpy3Ku.

2 HopmaTuBHbIe CCbINIKU

B HacTosiLeM cBOAe npaBun NCNosib30BaHbl HOPMATVBHbBIE CCbINKM HA CAEAYIOLLME AOKYMEHTbI:
FOCT 166-89 (MCO 3599-76) LLiraHreHumpKyrn. TexHudeckme ycrosus

FOCT 427-75 JlnHeikn nsmeputernsHble MeTarnmmyeckme. TexHudeckue ycroBus

FOCT 10180-2012 BeToHbl. MeToAabl onpeaeneHns NPOYHOCTM MO KOHTPOSbHBIM 0bpasuam
FOCT 27751-2014 HagexXHOCTb CTPOUTENbHBIX KOHCTPYKLIMA 1 OCHOBaHMN. OCHOBHbIE MOMOXEHUA

FOCT 28840-90 MauwHbl Ona MCMblTaHUs MaTepuarioB Ha pacTskeHue, cxkatne u usrud. Obuwe
TexHuyeckne TpeboBaHua

FOCT P 59535-2021 bBeToHbl TaXerble W MENKO3EPHUCTbIE, AUCNEPCHO-apMMUPOBaHHbIE CTallbHOM
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ounbpoin. TexHndeckme ycrioBus
Cl120.13330.2016 "CHwuI1 2.01.07-85* Harpysku n Bozgencteua” (¢ nameHeHusiMm N 1, N2, N 3, N 4)

CIl _63:13330.2018 "CHwuIl 52-01-2003 bBeToHHble U Xerne306eToHHble KOHCTPYKumMn. OCHOBHbIE
noroxeHns” (c usmeHeHnamn N 1, N 2)

Mpumeyanve - Mpu nonb3oBaHUM HACTOSALLMM CBOAOM MpaBW LenecoobpasHo NpoBEpUTL AEWCTBUE
CCbIJIOYHBIX OOKYMEHTOB B WMH(OPMALMOHHOM CMUCTEME OOLEero nomb3oBaHus - Ha oduumarbHOM cauTe
defeparnbHOro .opraHa MCMosHUTENbHOW Bractm B cdepe crtaHgaptusaumm B ceTu WHTepHeT wm no
exerogHoMy WHOpMaumoHHOMY ykasaTento "HauuoHanbHble cTaHgapTbl”, KOTOPbIM OnybrmMKoBaH Mo
COCTOAHUIO Ha 1 SHBAPS-TEKyero roda, M MO BbIMyCKAM EXEeMeCHYHOro MHOPMAaUVOHHOIO YyKasaTens
"HauuoHanbHble cTaHgapTbl' 3a Tekyumn rog. Ecrm 3aMeHeH CCbIfoYHbIN JOKYMEHT, Ha KOTOpbIM AdaHa
HeJaTMPOBaHHas CCbirka, TO PEKOMEHAYETCS UCMOMNb30BaTh AENCTBYIOLLYIO BEPCUIO 3TOMO JOKYMEHTA C y4eTOM
BCEX BHECEHHbIX B [aHHYIO BEPCUID U3MEHeHWA. ECrm 3aMeHeH CCbINOYHbIN AOKYMEHT, Ha KOTOpbI AdaHa
AaTupoBaHHas CCbifika, TO peKoOMeHOyeTCH MCMOoMb30BaTk BEPCUIO 3TOrO AOKYMEHTa C yKa3aHHbIM BbiLLe rogoMm
yTBEpPXOeHU (MPUHATUNA). Ecrn nocre. yTBepXaeHNa HacTosILLero cBoda MpaBur B CCbINOYHbIA JOKYMEHT, Ha
KOTOpbIV daHa AaTupoBaHHas CCbljika, BHECEHO M3MEHeHue, 3aTparvBatoLlee MosfioKeHe, Ha KoTopoe AdaHa
CCbIfiKa, TO 3TO MOMOXEHNe peKOMeHAyeTCa MpuMeHsTb 6e3 ydeTa OaHHOro M3MeHeHud. Ecnm cebinoyHbIi
OOKYMEHT OTMeHeH 6e3 3ameHbl, TO MOJIoXKeHe, B KOTOPOM aHa CCbifika Ha Hero, pekoMeHayeTCca NpUMEHsiTb
B YacTW, He 3aTparuealoLLen aTy cebinky. CBefeHus o OericTBMM CBOAOB MpaBwur LienecoobpasHo npoBepuTs B
depepansHOM MHGOPMAaLMOHHOM (hOHAE CTaHOapToB.

(M3meHeHHasn pepakuma, Mam. N 1).

3 TepMUHBbI U onpeaeneHus

B HacTosilem cBoge npaBwun npumeHeHsl TepMuHbl no CIM°63.13330, a Takke criegylolme TePMUHbI C
COOTBETCTBYIOLWMM OnpeaeneH1sMu:

3.1 ctanecmnbpobeToH: Taxenbini WM MENKO3epHUCTbI OETOH Ha AMOTHbIX 3anorHuTenax (6eToH-
mMaTpuua), apMMPOBaHHbI paBHOMEPHO pacnpeeneHHbIMU B ero o6beMe cTanbHbiMu combpamu, MMeoLLMm
cuenrneHne ¢ 6eTOHOM Mo X NOBEPXHOCTH.

3.2 cdmbpa: CTranbHble KOPOTKME BOJIOKHA, pe3aHHble M3 JmcTa, dpes3epoBaHHble U3 crnsba wm
pYybGrieHHbIE M3 NPOBOJIOKM.

3.3 cTanedmnbpobeToHHble KOHCTPYKUuu: KoHCTpykumm u3 cranedumbpobetoHa 6e3 cTepkHEBOW
apmaTypbl Wi KOMBMHUMPOBAHHO apMUMPOBaHHbIE - ¢ paboyel (B TOM YMcre NpeaBapuTenbHO HanpsiXkeHHORN) u/

U KOHCTPYKTUBHOW CTEPXXHEBOW apMaTypoW.

3.4 npoueHT ¢mbpoBoro apmmpoBaHusa no Mmacce: OTHOLWeEHVE Maccbl GUOp, coaep)Kaumxcs B
eavHuLe obbema cranedmbpobeToHa, K Macce 3Ton eauH1Lbl 0obema, %.

3.5 koacbpuumeHT hubpoBOoro apmmpoBaHma no obwvemy: OTHOCUTENLHOE cofepxaHne obbema
ubp B eanHuLLe 06bema cTanedmbpobeToHa.
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4 O6iume TpeboBaHuA

41 CranecdunbpobeToH pekoMeHayeTCsl MPUMEHATb AN UM3rOTOBSIEHUS KOHCTPYKUMA, B KOTOPbIX
apheKTUBHO MOryT ObITb UCNOMb30BaHbI CreAyHoLLMe ero XapakTepucTUKH:

- NOBbILLEHHbIE TpeLLMHOCTOIZKOCTb, yoapHaa nNpoO4YHOCTb, BA3KOCTb paspyLlieHud, N3HOCOCTOMKOCTb,
MOpO3OCTOIZKOCTb, COonpoTuMBIIEHNE KaBUTaLIUW,

- NIOHWKEHHbIE YCaaKa U NoJidy4eCTb.

4.2 CtanepunbpobeToHHbIE KOHCTPYKLMM 6e3 CTEPXKHEBOM paboyei apMaTypbl peKOMeHIyeTCs MPUMEHsTb
B CIy4ae WX NpenMyLLECTBEHHON paboTbl:

- Ha yaapHbl€ Harpy3kuy, CMATne, uctupaHue, BO3OENCTBME KaBUTALMW;

- Ha C©XaTue MpU pPacrosioKeHUM MPOAOTLHON CXVMMAaKLWEN Cuibl B MpeAernax MonepeyHoro CeyveHus
3MeMeHTa;

- Ha cxaTve Mpu pacnorioXeHuM MPOoLOSsHOM CKUMaloWen curbl 3a npeferamMu nonepevyHoro ceveHus
3feMeHTa 1 Ha m3rmb - B cnyydadx, Korga ux paspylleHmne He npeacrtaBiideT HernocpeacTBEHHOM ONAacHOCTU AJs

XXM3HW Niogen, NCNPaBHOCTU U COXPAHHOCTH O60py,D,OBaHVI9|.

B ocTambHbIX Ccrydasx pekoMmeHOoyeTcsl MNpUMEHHATh. cTaneubpobeTOHHbIE KOHCTPYKUMM C paboven
apmMartypon.

4.3 CopepxaHue ¢ubpbl B egvH1ue obbema cTtanepmbpobeToHa criegyeT Ha3HadaTb B COOTBETCTBUM C
TpeboBaHMAMU K ero (PM3MKO-MEXaHNIECKMM CBOWCTBAM, 3a4aHHBIMU U3 YCIIOBUN NPUMEHEHNS N TpeboBaHMiA
HaCTOSLLEro ceoga npasur.

4.4 B pabounx yepTexax ctanedudpobeToHHbIX KOHCTPYKLUWA CeayeT ykasblBaTb MapkupoBKy ombpbl 1
ee Tpebyemoe cogepxxaHve (06bem hrbpbl) B 1 M3 GETOHHOIM CMeCH, Kracchl U Mapku ctanedundpobeToHa (B
TOM 4MCre KracC MO OCTATOYHOW MPOYHOCTM Ha pacTshkeHue), a. B Chydae HeobxoaMmoCTV NPUMBOAUTHL
TpeboBaHMsT K TEXHONOrMYEeCKMM MpvemMam U3roToBrieHusi, obecnevvBawouym Tpebyembie CBOWCTBA

ctanedgubpobeToHa.

4.5 PacyeTbl cTanedudpobeToHHbIX KOHCTPYKUMWIA criegyeT NPOBOAUTH /MO~ MpefesibHbIM COCTOSTHUAM
nepBoWn U BTOPOM rpynn.

4.6 PacueTbl No npeaensHbIM COCTOSHASIM NEPBON rpymnbl BKIKOYALOT:

- pacyeT no NPOYHOCTY;

- pacyeT rno ycTonunsocTy hopMbl (A TOHKOCTEHHBLIX KOHCTPYKLIWR);

- pacyeT no yCTOMYMBOCTM MOSIOXKEHNA (ONPOKUAbIBAHWE, CKOMbXEHME, BCMNIbIBAHNE).

4.7 PacyeTbl Mo nNpeaernbHblM COCTOAHUAM BTOPOM rpynibl BKIOYAOT:
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- pacyeT no obpasoBaHMIO TPELLWH;
= pacyeT No pacKpbITUIO TPELLWH;
- pacyet no gedopmaLmsim.
4.8 Tlpu pacdetax cTanedubpobETOHHbIX KOHCTPYKUMA MO npefenbHbiM  COCTOSIHMSIM - criegyeT
paccMmaTpuBaTh  pasnndHble pacyeTHble cuTyauum B cootBeTctBum ¢ TOCT 27751, B TOM uucrne cragum
M3rOTOBJIEHUS; TPAHCMOPTUPOBAHUS, BO3BEAEHVS, JKCMIyaTauun, aBapuiiHbie CUTyauun, a B HeoOXoauMbIX

cryyasix - noxap.

49 Tlpn pacuete  cTanedubpoBETOHHLIX KOHCTPYKLUUIA CPEedHI MNnOTHOCTL  cTanedmbpobeToHa
JonyckaeTcsl NpYHUMaThL paBHOM:

- 2500 kr/m3 ansa Tskenoro 6eToHa-MaTpuLbl;

- 2400 kr/mM3 ans menko3epHUCToro 6eToHa-MaTpuLibI.

HonyckaeTtca npuHMMmaTb Ooriee TOYHOE 3HayeHue MnoTHOCTM cTanedumbpobeToHa, onpegensemoe C
ydeToM KoadhdpmupmeHTa ombpoBOro apMmpoBaHusi No 06bEMY M NIIOTHOCTU BeTOHA-MaTPULLbI.

410 Pacuetbl cTanedubpobeToHHbIX . KOHCTPYKUMA crefyeT Npou3BOAUTb Ha BCe BWObl Harpysok,
COOTBETCTBYIOLWX (PYHKLMOHANBHOMY Ha3HaYeHUIO KOHCTPYKLIMIA, C Y4ETOM BIMSIHUS OKpYXaloLen cpelpl, a B
HeobXxoauMbIX Crydasix - C y4eTOM BO3AEVCTBUA MoXapa, TEXHOSOMMYECKUX TemnepaTypHbIX U BaXXHOCTHbIX
BO30ENCTBUIA 1 BO3OEWCTBUIN arpeCcCcmBHbIX XMUIECKNX CPEA.

411 PacyeTbl cTanedubpobeTOHHLIX KOHCTPYKUMA criedyeT Mpou3BOAMTL Ha OEencTBue u3rmbaroupx
MOMEHTOB, MPOAOIbHbBIX 1 MONEPEYHbIX CUM, a TaKke Ha MEeCTHOE AENCTBUE HarpysKu.

4.12 lMpun pacyeTe cHOpHbIX cTanembpobeTOHHBIX KOHCTPYKLMA Ha BO3OEVNCTBUE YCUMWA, BO3HMKAOLLWX
npyM ux noabeme, TPaHCMOPTUPOBAHMM W MOHTaXe, Harpy3ky “OT WX Macchl criegyeT npuHMMaTh C
K03 PULIMEHTOM ANHAMUYHOCTU, PaBHbLIM:

- 1,60 - npu TpaHcnopTMPOBaHUK;
- 1,40 - npu nogbeEME 1 MOHTaxe.

HonyckaeTca npuHumMaTtbL Oornee HuM3kMe, OBOCHOBaHHbIE B YCTAHOBSIEHHOM MOpsiAKe, 3HavYeHus
K03hPULMEHTOB AMHAMUYHOCTM, HO He Hke 1,25.

4,13 Tlpn pacyeTax KOHCTPYKUMIA criedyeT ydnTbiBaTb OCODEHHOCTM CBOWCTB cTanedudbpobeToHa u
apMaTypbl, BIMSHUA HAa HUX XapaKkTepa HarpyskM W OKpYKalolwew cpefbl, CMOCO60B apMupoBaHus,
COBMECTHOCTb paboThl apMaTypbl 1 cTanedundpobeToHa.

4.14 Pac4yeTbl MO YCTOMYMBOCTU (POPMbI KOHCTPYKLMUM, a TakKXKe MO YCTOMYMBOCTU MOSIOXKEHUS. criegyeT
NPOM3BOAMTbL COrflACHO HOPMAaTVBHLIM [OOKYMEHTaM Ha KOHKPETHble BWObl KOHCTPYKUMA. B oTcytcTBUe
HOPMAaTMBHbBIX JOKYMEHTOB MUHUMaSbHbIA KO3hULIMEHT 3anaca no yCTOMYMBOCTM (hOpMbI CrieayeT NpuMHUMaTh
paBHbIM 3; MUWHMMAanbHbLIA KO3MUUMEHT 3amaca Ha onpokuabiBaHne - paBHbIM 1,5 npu HavnGoree
HebnaronpuUATHbIX 3HaYEHUSIX KO3 PULMEHTOB HAAEXKHOCTM MO Harpyske.

4.15 Pac4eT no npoYHOCTU CTanedunbpobeTOHHbIX KOHCTPYKLIAA CrieayeT NPOM3BOaNTL:!
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- N0 HoOpMasbHbIM CeYeHUsIM (NMpW AEVCTBUN M3rMBaIOLLMX MOMEHTOB M NMPOAOSIbHbLIX CUN);
- M0 HaKIIOHHBIM CeYeHusM (Npy AeNCTBMM NMonepeydHbIX cur);

- Ha MECTHOe OenCTBUE Harpysku (MecTHoe cxaTue, NpodaBiiMBaHme).

5 MaTepunanbl
5.1 HopmaTuBHbIe U pac4yeTHble XapaKTepPUCTUKMU CTaNbHOWN apMaTypbl

5.1.1 HopmaTtuBHble -1 pacyeTHble 3Ha4YeHUs XapaKTepUCTVK CTanbHOW apmatypbl, a npu pacyeTte
KOHCTPYKUMA MO HervHerHow. AedopMauMOHHOM Moenu - guarpamMmmbl ee aedopMupoBaHud, criegyet
npyHmaTtb no ClM 63.13330.

5.2 HopmaTuBHbIe U pacyeTHble XapaKTepucTukm ctanecpmnbpobeToHa

5.2.1 Ona cranedudpobEeTOHHbIX  KOHCTPYKLMA, MPOEKTUPYEMbIX B COOTBETCTBMM C TpeboBaHMSIMU
HacTosLero cBoda nMpaBwi, B KavecTBe OeToHa-mMaTpuubl criedyeT MCrosnb3oBaTb  Clieaytolme
KOHCTPYKLIMOHHbIE BETOHBI;

- TSKenbIN cpeaHen nnoTHocTu oT 2200 go 2500 Kr/m= ;

- MEIKO3€epHNCTbIN cpeaHel nnoTHocTu oT 1800 0o 2200 Kr/m= .

5.2.2 OCHOBHblE HOPMMPYEMbIE 1 KOHTPOSIMPYEMbLIE NoKas3aTesm kadecTea ctaneunopobeToHa:

- KMace Mo npoYHOCTM Ha Cxatve 5y

- KMace o MpoYHOCTM Ha OCEBOE pacTskeHue &g ;

- KIacc ro 0CTaTouHO MPOYHOCTM Ha pacTshkeHne Hga;

- Mapka no MOpO30CTOMKOCTU F ;
- Mapka no BOAOHENPOHMLAEMOCTU JF .

5.2.3 Knacc cranedubpobetoHa Mo NpoYHOCTM Ha CkaTtue 5y COOTBETCTBYET 3HAYEHMO KYOMKOBOM

npoyHocTn crtanecdubpobetoHa Ha cxaTtve, Mlla, ¢ obecnedeHHocTbio 0,95 (HopmaTMBHas KybwkoBas
MPOYHOCTB ).

Kracc cranegubpobeToHa no MpoYHOCTM Ha OCEBOe pacTskeHue £z COOTBETCTBYET  3HAYEHMIO
npoYHOCTK cTanedmnbpobeToHa Ha oceBoe pacTtsxeHue, MMa, ¢ obecneyeHHocTblo 0,95 (HOpMaTUBHAaS

NPOYHOCTL cTanedmbpobeToHa).

Kracc cranedubpobetoHa no oCTaTouYHOM MPOYHOCTU Ha pacTshkeHne F5gz COOTBETCTBYET 3HAYEHUO
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OCTaTOYHOM MPOYHOCTM cTanedubpobetoHa Ha pacTsxeHue, Mla, ¢ obecneyeHHocTblo 0,95 (HopmaTUBHas
NpoYHOCTL cTanedubpobeToHa).

Mapka cranedwmbpobeTtoHa MO MOPO3OCTOVKOCTU F COOTBETCTBYET MVHUMANbHOMY YMCITY LIMKIIOB
nepeMeHHOro 3aMopaxmBaHVs U OTTavBaHUs, BblAepKMBaeMbIX 06pasLoM Npu CTaHAapTHOM UCTbITaHUN.

Mapka cranecdunopobeToHa Mo BOAOHENPOHWULAEMOCTM ¥ COOTBETCTBYET MaKCUManbHOMY 3HauYeHuo
AaBneHus Boabl, MMa-10-1, BbiaepxuBaemMoMy ctanedmbpo6eToHHbIM 06pasLIOoM NpU UCTbITaHUN.

Krnaccbl ctanecubpobeToHa no NPOYHOCTM Ha CxaTue M No NPOYHOCTU HA OCEBOE pPacTsXXeHUe HasHa4aroT
no pesynbTaTam. UCTbITaHWA KOHTPOSbHLIX 0bpasuoB B cootBeTcTBMM ¢ TOCT 10180. [onyckaeTtcs Kracc
cTtaneunbpobeToHa MO . .MPOYHOCTM HA OCEBOE pacCTsHKEHVe HasHayaTb Mo pesynbTaTtaM  UCMbITaHUN
KOHTPOSbHbIX 06pa3LoB-6anok Ha u3rud (npurnoxexuve b).

Knacc CTaJ'Ied)I/I6p06eTOHa MO OCTaTOYHOM NPOYHOCTM Ha OCeBO€ pacCTAXeHne Bﬁg Ha3Ha4alT C

ykasaHueM nogkracca "a","&", """ 4" um"e" no pesynbTaTtam MCMbITaHUN KOHTPONbHbLIX 06pa3sLoB-6anok
Ha w3rnb (npunoxenve B). Tlpu HasHayeHuM knacca cTanedubpobeToHa MO OCTaTOYHOW MPOYHOCTU Ha
pacTskeHne &gz HOPMATMBHLIE 3HAUEHMA OCTAaTOYHOTO COMPOTUBIIEHUS PACTAXEHMO R g3, MPUHUMAIOT

paBHbIMW YMCIOBOW XapakTepuCTUKe Kracca cranedmbpobeToHa MO OCTATOYHOW MPOYHOCTU Ha PacCTSKEHME.
UncrioBass xapakTepucTuka Kracca . cranedubpobeTtoHa N0 OCTaTOMHOM MPOYHOCTU Ha  pacTsKeHue
XapaKkTepu3yeT rapaHTMPOBaHHYIO NMPOYHOCTL CTanedrbpobeToHa Ha pacTsXKEeHWE K py;3, , C 06ECNEYEHHOCTBI0
0,95, COOTBETCTBYIOLLYIO 3HAYEHMIO NEepPEeMELLEHNA BHELLHWX FpaHen Hagpesa KOHTPOIbHbIX 06pasLoB, paBHOMY
2,5 MM, npu ncnblTaHUAX Ha M3rub (npuroxexve B).

Kracchl ctaneubpobeToHa no Npo4YHOCTU Ha exaTthe 55, Mo NPOYHOCTM Ha OCeBOE pacTshkeHne 5g 1o
OCTaTOYHOM MPOYHOCTM Ha pacTskeHue LSgz (C ykasaHMeMm MOAKracca) HasHa4alT Ars BCeX BUOOB
cTanenbpobeTOHOB U KOHCTPYKLIWIA.

Mapky cTtanegubpobetoHa N0 MOPO3OCTOMKOCTM F _Ha3Ha4aloT AN KOHCTPYKUMIA, MOABEpPratoLLyxXcs
BO3ENCTBUIO MEPEMEHHOTO 3aMOPaX1BaHUS 1 OTTaMBaHNA.

Mapky ctanedpumbpobeToHa No BOAOHEMPOHULIAEMOCTWN [ HasHayalT 4S9 KOHCTPYKUMIA, K KOTOPbIM
npeabABnAOT TPEOOBaHMA MO OrpaHNYEHNIO BOAOMPOHMLIAEMOCTN.

5.2.4 [Ina ctanedvnbpobeTOHHbIX KOHCTPYKLMIA CriefyeT npeaycMaTpuBaTth Krnacchl ctanedubpobetoHa no
MPOYHOCTU Ha CxaTue, Kraccbl cranedumbpobeToHa MO MNPOYHOCTM ~HA OCEBOE PAaCTSHKEHME WM MapKu
ctanedudbpobeToHa, npuHATble B CIT 63.13330 ana oObIYHOrO TSXKENOFO W-MENKO3EepHUCTOro BEeTOoHOB, U
Kraccbl N0 OCTaTOYHOM MPOYHOCTM Ha pacTaxXeHue, NpuBeaeHHbIe B Tabnmue 1.

Tabmmua 1

Bua 6eToHa Knaccbl ctanegmbpobeToHa No oCTaTO4HON NPOYHOCTU Ha PacTsXKeHne
Tsaxensin n ) Bﬁ31i; Bﬁ31,5i; Bﬁ3 28 Bﬁ32,5i; Bﬁg?xé : Bﬁ33,5i; Bﬁgdh‘ : Bﬁ34,5&i; Bﬁ35i; Bﬁ35,5;5;
Z::gﬁ:lepwmbm Basbi (i="a""k" "c","d " vmm "e" - naekc nopknacca)

5.2.5 OCHOBHLIMW MPOYHOCTHbIMK XapakTepucTukammn cranedumbpobeToHa SABAOTCS HOPMaTVBHbLIE
3HAYEHMS:

- COMpoTVBIeHs cTanedubpobeToHa oceBoMy CxaTuio A
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- COMpOTUBIieHUs cTaniednbpoBeToHa OCEBOMY PACTSKEHNO A gz o ;
- OCTATOYHOrO CONPOTUBIIEHUS CTanednbpobeToHa OCEBOMY PACTSKEHWIO & 3y 5
- OCTATO4HOrO COMNPOTUBIIEHUS CTarenbpobeToHa OCEBOMY PACTSKEHWIO & 3y -

5.2.6 ‘HopmaTuBHble M pacyeTHble 3Ha4YeHuss CONpPOTMBIEHMSI cTanedubpobeToHa OCEBOMY CXaTuio
(Np3MeHHast ~MPOYHOCTL) MPUHMMAKOT PaBHLIMU KX 3HA4YeHusIM, ycTaHoBreHHbiM B CI1 63.13330 pns
aHarnormyHoro kracca obblyHoro 6eToHa.

HopmaTuBHble 8HaueHs conpoTUBIeHNs CTanedrbpobeToHa OCEBOMY PaCTAXEHWMO gy, M OCTATOMHOTO
conpoTuerieHns cTanedubpobeToHa 0CeBOMY PaCTSKEHMIO Rgyan W Ry, ONPEAenaloT no pesynbratam

UCMbITAHWA KOHTPOJSbHBIX 06OpasLoB Ha OceBOe pacTshkeHve. [onyckaeTcs onpenensite HOpMaTUBHbIE
3HaYeHMs CONpOTMBIieHNA CcTanethnbpobeToHa 0CEBOMY PAaCTSXEHUO Rg:, M OCTATOYHOTO COMPOTVBIIEHNS

OCEBOMY PACTSKEHWIO &0y M £gysy, MO pesyrbTaTam WCTbITAHUA KOHTPOMbHBIX 06pa3LoB-6anok Ha uarmb
(npurnoxenue b).

PacueTHble 3HauYeH\si CONPOTUBIIEHNA OCEBOMY PACTAXKEHWO R g; , OCTATOYHOTO COMPOTUBIIEHNS OCEBOMY
PaCTSHKEHWIO R gy M OCTaTOHHOMO COMPOTUBIIEHUS OCEBOMY PACTSKEHUIO R gy3 ONpeaenstoT no popmynam:

K
Ryt = ;’i’;’”, (5.1)
R B,
B = SPLCLN Rz = ELEEA (5.2)
A T

npv 3TOM MPU pacyeTe Mo NPOYHOCTU HOpMaIbHbIX CEYEHUN ANIEMEHTOB MO NpederbHbIM YCUISM MPUHMMA0T
K3 = Rypyg . 3HAUEHME KOIpULMEHTa HAAEXHOCTU MO CTanerUbpOBETOHY ¥ 4 MPUHUMALIOT PaBHbIM:

- 15 - agna pacdeta no npedenbHblM COCTOSHMSAM “AEPBOW [pynnbl MPM HasHadeHuM Kracca
ctanedunbpobeToHa No NPOYHOCTU Ha CXxaTuhe;

- 1,3 - gnma pacyeta no npederbHbIM  COCTOSIHUSIM  MEPBON /TPYAMbl MPW  Ha3HaYeHuM Kracca
ctanedudpobeToHa No NPOYHOCTM HA PaCTSXKEHME.

PacyeTHble 3HauYeHUst conmpoTuBrieHns ctanedubpobetoHa g u Ry o, B 33BMCUMMOCTU OT Kriacca

cTanembpobeToHa No NPOYHOCTM HA CXKaTWe A1 NpeaesibHbIX COCTOSIHUIA NEPBOA U BTOPOW rpynn NPpUHAMAtOT
Kak anst obbivHoro 6etoHa no CI163.13330.

PacueTHble 3HaYeHWsi OCTATOYHOTO COMPOTUBIEHNsI cTanedubpobeToHa PacTIEHNIO Eam U Ky s U
OCTaTOYHOrO COMPOTUBIIEHUS! PACTSXKEHUIO R i3 U Rppys 50 B 32BUCUMOCTM OT MOAKNACCOB "™, "b", "c", "4 " 1
"2 " Ona NpefernbHbIX COCTOSHAN NePBOK M BTOPOW rpynn NpuBeaeHsbl B Tabnmue 2.

[onyckaeTcs NPUHMMaTh PacYeTHbIE 3HAYEHUA COMPOTUBIIEHNs cTanedubpobeToHa 0ceBOMy CxaTuio, R g
1 OCEBOMY PACTSHKEHWIO R gz C Y4ETOM BIMAHNA (oMBPOBOro apM1pOBaHMA B COOTBETCTBIM C NpUroxeHuem B.
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Tabnmua 2

Xapakrepuctuka | HopmaTusHble Rpian W Epyzn, PACHeTHbIE ANsi NPE/EbHBIX COCTOSIHNA BTOPOW MpYNNbl & g3 co 1
R 43,500 VI PACHETHBIE AN NPEAENBHBIX COCTOSHMUIA NEPBOM rpyMNbl & g5 U K 3 3HAUEHNS

conpoTueneHust ctanedpubpobeToHa pacTskeHUIo Npu Knacce ctanednbpobeToHa No OCTaTOYHOMN
NPOYHOCTM Ha pacTsaxeHne, MlMa

Buyli | Basl5i | Baz2i | Baa2i | Baa% | Bpa3Si | Bpadi | Bazd5i | Bazdi | Bpad5.5 | Baabi

Rﬂ:an " 1,00 1,50 2,00 2,50 3,00 3,50 4,00 4,50 5,00 5,50 6,00

Rﬂﬂn 1=a 42,00 3,00 4,00 5,00 6,00 7,00 8,00 9,00 10,00 11,00 | 12,00

" i=k | 143 2,14 2,86 3,57 4,29 5,00 5,71 6,43 7,14 7,86 8,57
Rﬁnfz,ser 1=c 1,11 1,67 2,22 2,78 3,33 3,89 4,44 5,00 5,56 6,11 6,67

i=4 | 0,91 1,36 1,82 2,27 2,73 3,18 3,64 4,09 4,55 5,00 5,45
1=¢ | 0,77 1,15 1,54 1,92 2,31 2,69 3,08 3,46 3,85 4,23 4,62
Rﬂﬂ 0,77 1,15 1,54 1,92 2,31 2,69 3,08 3,46 3,85 4,23 4,62

Rﬁﬂ t=a | 1,54 2,30 3,08 3,84 4,62 5,38 6,16 6,92 7,70 8,46 9,24

i=& | 1,10 1,64 2,20 2,74 3,30 3,84 4,40 4,94 5,50 6,04 6,60
t=¢ | 0,86 1,28 1,71 2,13 2,57 2,99 3,42 3,84 4,28 4,70 5,13

i=4 | 0,70 1,05 1,40 1,75 2,10 2,45 2,80 3,15 3,50 3,85 4,20
t=¢ | 0,59 0,88 1,18 1,48 1,78 2,07 2,37 2,66 2,96 3,25 3,55

5.2.7 B HeoOX0OuUMBbIX Crydasix pacdeTHble 3HAYEeHMs] MPOYHOCTHLIX XapaKTepucTuk ctanedmbpobeToHa
YMHOXaIOT Ha 3HaveHus KoadpPUUMEHTOB YyCroBUM paboTbl ¥y, YYUTbIBaAOWWX OCOBGEHHOCTM paboThbl

cTaneubpobeToHa B KOHCTPYKLMM (XapaKTep Harpy3ku, YCrOBUs OKpyKatoLLen cpeapl U T.4.):

Y51~ KOIMUUMEHT, BBOAUMbBIA K PACYETHbIM 3HAYEHWUAM COMPOTUBIIEHWA Rg, Rge U Rgyz, U
YYUTbIBAKOLWWIA BIVAHWE ONMTENbHOCTU AeNCTBUA CTaTUMECKOW Harpy3Ku:

- ¥y = 1,0 Npy HENPOJOIKUTENBHOM (KpaTKOBPEMEHHOM) AeNCTBUA HATPY3KY;
- ¥ =0,9 npn npoJormkuTENLEHOM (OSMTENBEHOM) OEVCTBUN HArpy3Ku;

Ypa- KOIDPULMEHT, BBOAUMBIN ANnA cTanedubpobeToHHbIX KOHCTPYKUMA 6e3 cTepxHeBon pabouen
apmaTtypbl K pacyeTHbIM 3HAYEHWSIM COMPOTUBIEHUS Rg W yMUTHIBAIOUMIA XapakTep paspylleHUst Takux
KOHCTPYKUMIA; Ya =0,9;

Y53~ KOAPULMEHT, BBOAUMBIN ANA cTanedmbpobeTOHHbIX KOHCTPYKLUMIA, BETOHMPYEMBIX B. BEPTUKAITbHOM

MONIOXXEHUN NPU BbICOTE Cros OeToHVpoBaHus cebile 1,5 M, K pacyeTHOMY 3HAYEeHW0 COMpPOTUBIIEHUS
ctanedundpobeToHa Rﬁ, ; Yuz =0,85;

Yps- KOadppuumeHT ycrioBuin paboTbl cTanedubpobeTOHHbIX KOHCTPYKUWA, YYUTbIBaOWWA BIMSIHUE
nonepemMeHHOro 3aMopaxvBaH1sa U OTTaMBaHKs, a Takke oTpuLaTeNbHbIX TeMnepaTyp:

- Yus =1,0 ANA HaA3eMHbIX KOHCTPYKUMA, MoABepraembiX aTMOCHEpPHbIM BO3OENCTBUSAM OKpyXKatoLLew
cpeabl Npy pacyeTHON TeMNepaType HAPYKHOro BO3ayxa B XoNoAHbI nepvog MuHyc 40°C v BbiLLe;
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- B APYrux crydaax s <=1,0, n ero aHavyeHne npuHMMaroT B 3aBUCYMOCTU OT Ha3HaYeHUs1 KOHCTPYKLIMU U
YCIIOBUIN OKpYXXatoLLEn cpenbl No cneumarnbHbIM YKasaHusim.
5.2.8 OcHoBHble aedopMaLMOHHbIE XapaKTEPUCTUKM cTanedubpobeTora:

- NnpefernbHble oTHocUTerbHble AedhopmaLmm ctanedubpobeToHa Npy 0OCEBOM CXaTuM 1 pacTsikeHUM (Npu
O[IHOPOAHOM HaNPSAXXEHHOM COCTOSAHM BETOHA) € ma U £ 0 ;

- HavarbHbIVi MOAYSb YNIPYrocTn £ g, ;

- Moayrb caBura iF;

- KOAPPULIMEHT (XaPaKTEPUCTVIKU) MONBYHECTUN Dp oy ;

- K03hdMLMEHT nonepeyHoi Aedopmaum ctanedrbpobetoHa (koadduumeHT MNyaccoHa) vy
- KOS PULMEHT NMHENHON TemMepaTypHon Aedopmaumy ctanedndbpobeToHa oy, .

3HaueHve HauarkbHoro Moayns ynpyrocTu cranedubpobeToHa £ g onpeaenseTcs no hopmyre

B = By(l-Ugl+Erlhy,

roe EE, - HaYarsbHbIN MOoAyrb yrnpyroctu 6eTOHa-ManVILI,bI;

E ¢ - HauarnbHbIM MOLYrb YPYroCTY CTanbHOW ubpbi;

H 5, - KO3PULIMEHT (HMOPOBOTO apMUPOBaHUS MO OO BEMY.

3HaueHvie HauarnbHoOro Moayns casura craneduopobeToHa & fpuHumaloT pasHbiM 0,4 Z g, .
3HaveHve koo duLIMEHTa (XapaKTePUCTUKK) NOMBYHECTN Py o MPUHUMEIOT Kak A 6eToHa-maTpuLb.

5.2.9 B kauyectBe paboumx guarpamm pedopmupoBanusa cTanedubpobeToHa npu OCEBOM CxaTuu,
onpejendawoumx CBA3b  MeXOy HampsKeHUsSMW U OTHOCUTENbHbIMKW - AedopMaumsiMK,  UCMOMb3YHT
KPVBOMMHEMHbIE, B TOM 4MCIle C HUCMAZallen BETBbIO U YNPOLUEHHYIO  TPEXIMHEVHYO Ouarpammel.
MapameTpuyeckne ToukM pabounx avarpaMmm cxaTtoro cranedudpobeToHa OonyckaeTcs MpUHMMaThL Kak arns
obblyHoro 6etoHa no CI1 63.13330, a cxuvatoLye HanpskeHus ctanedubpobetoHa Gg B 3aBMCMMOCTM OT
OTHOCUTESbHbIX AeopmaLmin ykopoUeHusi cTanedurbpobeToHa &g onpeaensioT fo.dopMyriam, ykazaHHbIM B

CI163.13330 g obblyHOIO OeToHa.

B kauectBe paboumx guarpamm gedopmupoBaHusi ctanedurbpobeToHa npu OCEBOM. -PaCTSKEHUU
UCMOMb3YIOT  YMPOLLEHHYID  TPEXIMHEMHyl0  auarpammy  (pucyHok 1).  PacTsarveatoume -~ HanpsikeHus
cTaneubpobeToHa g B 3aBKUCMMOCTM OT OTHOCUTESbHbLIX AeopMaunii ykopoyeHus ctanedropobetoHa

€ ONpeaernsioT no popmyram:

npu 0= Eﬂ?f = EﬂJfU
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Gﬂ:‘f ZEﬂJ 'EﬂJf; (53)
npn EﬂJfD 'iEﬂJf Eﬁﬂﬂ
Cme =Ry s
I'IpI/I Eﬁﬂ {Eﬁf EE“;QJEE
R gy — £
O = R [1-|1- 0 | 22, (5.4)
Rae | Emez —Epnl
npun Eﬂﬂ 'iEﬂJf EEﬂJﬂ
R Sgs — F
GﬂJf ZRﬂsz- 1-{1- 3 : o P ) (55)
Raen | €miz — S

roe €m, £, €2 VI E 3 - OTHOCUTENbHbIE AedopMaumm, onpeaensemble no popmyrnam:

o _Ep
il e ;
Eﬂ:‘ﬂ ZEﬂJfD +0,0001; 56
E ez = 0,004, (5.6)
R
€ g = 0,02-0,0125. | 2= - 05|,
R
Rgean g - xapaKTEpUCTMKM OCTATOYHOTO  COMPOTUBIIEHNS  CTaredmbpobeToHa pacTaXeHMo,

NpyvHMMaemble no Tabnmue 2.
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Smo = Oz = Rp

Tihi

St Emez Efmtn
St N Cm1 Emo Em2 Em
Rtz
_|_|Rﬂ:lt3

fior

™,
=
o

a-npu Rﬂ,ﬂfﬂﬂ,ﬂ < 1; 6-npn Rﬂ,ﬂfﬂﬂ,ﬂ =1
PucyHok 1 - Anarpammbl AedhopMUpOBaHmWst ctanemopobeToHa Npu CxxaTum U pacTsHKEHUN

6 CtanecmnbpobeTOHHbIE KOHCTPYKUMU O€3 npeaBapuTesibHOrO HanpshKeHUs
apmaTypbl

6.1 PacuyeT anemeHTOB cTanedubpoO6eTOHHbIX KOHCTPYKUMU MO npeaesibHbIM
COCTOSIHUSIM NepBOM rpynnbl

PacyeT no NpPOYHOCTU 3INEMEHTOB KOHCTPYKUMW Ha [eACTBUMEe M3rnbarolmx MOMEHTOB U
npoaosnbHbIX cun

Obuwue ronoxxeHus

6.1.1 PacyeT no nNpo4YHOCTM 3NEMEHTOB CTanembpobeTOHHBIX KOHCTPYKLMA NPpX ASUCTBUN U3rnbaroLLMX
MOMEHTOB 1 MPOAOIbHBIX CUN (BHELIEHTPEHHOE CXaTue UM pacTsikeHue) crieqyeT NPOV3BOAUTE O CeYEHWN,
HOpMaTsbHbIX K X MPOAOSBHOW OCU.

PacyeT no nNpo4HOCTU HOpMasbHbIX CEYEHWUA SMEMEHTOB CrieayeT NPOM3BOAUTL HA OCHOBE HEMMHEVHON
nedopmMaumoHHo mogenm cornacHo 6.1.18-6.1.25.

PacuyeT no mpoYHOCTN HOpMarbHbIX CEYEHUA ANIEMEHTOB NPSIMOYrOfbHOrO, TaBPOBOrO U [ABYTaBPOBOrO
ceyeHu 6e3 paboyen apmaTtypbl WM C apMaTypol, PacrofioXXEHHON Y BEPXHEN N HWKHEW rpaHen ceuveHus,
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gonyckaeTcsa NpounsBoaunTb Mo npeaesibHbIM YCUnam.

6.1.2 lNpn pacyeTe MO NPOYHOCTN HOPMASbHbIX CEYEHU BHELEHTPEHHO CXaTblX 3fIEMEHTOB crieayeT
YIUTBIBaThL CIydYalHbIN SKCLEHTPUCUTET NPWIIOXKEHUST NPOAOIILHOM CUIbl U BIMSIHME NPOAOSbHOro marmba no Crl
63.13330.

6.1.3 [na ctanedmbpobeTOHHbLIX NEMEHTOB, Y KOTOPbIX NpeAensHoe yeurme no NpoYHOCTM OKasbliBaeTcs
MeHbLLEe NPeaensHOro yeurma no obpasoBaHuio TPELWH, NNoLWRaAb CedeHns NpoaoribHOM pacTsaHyTON apMaTypbl
JorpkHa ObiTh yBEMMYEHa Mo CpaBHEHWIO ¢ Tpebyemon M3 pacyeTa Mo NPOYHOCTU He MeHee 4eM Ha 15% um
onpejeneHa 13 pacyeTa no NPOYHOCTM Ha AEUCTBME NpeaeribHOro yeunmsa no o6pasoBaHmio TPELLWH.

Pacyem no npoyYyHocmu HopMarsibHbIX ce4eHul no npedesibHbIM ycunusm

6.1.4 PacyeT no APOYHOCTN HOPMAsSbHbIX CEYEHUA SMEMEHTOB MO npeferbHbIM ycuwmam  cniegyet
npoun3BoanTb, onpeaendad npenesjibHblie yCunna, Kotopble MOryTt ObITb BOCMNPUHATDI GeToHOM U apmaTypoﬁ B
HOpMaJibHOM CeYeHun, ucxoaa 13 Crieayroupx MOSIOXEHWN:

- ConpoTvBrieHVe cTanednbpobeToHa pacTsxeHNIO NPeacTaBAeTCA HaNPsHKeHNAMM, PaBHbIMUA Ra:z 1
paBHOMEPHO pacrpeaesieHHbIMU NO PacTAHYTOM 30He cTaneduopoGeToHa;

- conmpoTuBrieHre crareubpobeToHa ‘CxaTuio MPEeACTaBrsAeTca HanpskeHUsMKY, paBHbIMU  Rg 1
paBHOMEPHO pacnpeaernieHHbIMY Mo cxaTon 30He ctanedubpobeToHa;

- Oedopmauum (HanpspkeHusi) B apmaType onpefensioT B 3aBUCUMOCTU OT BbICOTbl CXaTOW 30HbI
cTtanedunbpobeToHa;

- pacTarvBaloLme HanpshkeHuss B CTEPXHEBOW _apmaTtype mnpuHMMalT He Goree pacyeTHOro
COMPOTVBIIEHNSI PACTSXXEHWIO R, ;

- CKUMalOLLME HampshXeHust B CTepXHEBOW apmaType MpuHuMaroT He Boriee pacyeTHOro ConpoTUBIIEHNS
ckatuio A, .

6.1.5 PacyeT no NpoYHOCTU HOPMarbHbIX CeYeHuin arnemeHToB 6e3 patoyelt apmaTypbl Mo nNpeaenbHbIM
yCUnMaim criegyeT NPOM3BOAUTL UCXOAS M3 CrieyHOLLYX MOJIOXKE HUIA:

- AMNOPY HanpsKeHW B CxXaTon 30He pmnbpobeToHa NMpUHUMAOT TPEeyronbHOM POpMbIl, Kak And yrnpyroro
Tena;

- MNPy HaMNpsKeHWA B PacTsiHyTOM 30He dmbpobeToHa TpaneumeBuaHOW (POpMbl C HaNPSKEHUSIMU B
PaCTAHYTON rpaHu1 CeYEHIs!, PaBHLIMN & g ;

- OTHOCUTENbHYIO AeOopMaLVI0 KpaHEero pacTsaHYTOro BOSOKHa 6eToHa MPUHUMAIOT PABHOM £ ;i -

6.1.6 PacyeT no nNpPOYHOCTN HOPMarlbHbIX CedYeHun cTanedubpoOeTOHHLIX 3SNEMEHTOB C pabouyen
apmaTypoW criegyeT NpousBOAUTbL B 3aBUCMMOCTM OT COOTHOLLEHUSI MEXY 3HAa4YEHMEM OTHOCUTENBHOW BbICOThI

- x -~
cKaTon 30Hbl cTanedubpobetoHa &=-——, onpedensiemMbiM U3 COOTBETCTBYIOLYX YCIIOBWUA PaBHOBECKS, W

hy

3Ha4YeHnem rpaquHon OTHOCUTESNBHOW BbICOTbI CXaTOW 30HbI E_,R, npu KOTOpOM npeaernbHoe COCTOoAHuEe

areMeHTa HacTynaet OOHOBPEMEHHO C [OCTWKEHMEM B PacTAHYTOW apmaType HanpsXeHus, pPaBHOro
pacyeTHOMY COMPOTUBIIEHWIO E, .
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3HaueHve &, criefyeT onpeaensTb no hopmyre

tp=t=—"
o, & (6.1)
Eﬂ,z

roe @ - XapakTepucTuMKa CXaTon 30Hbl cTanedubpobeToHa, npuvHMMaemas ana cranedwubpobetoHa u3
Tskenoro 6etoHa kraccoB Ao B60 BkmountensHo pasHom 0,8, a ana ctanegubpobeToHa m3 Tshxenoro 6eToHa
knaccoB B70-B100 v n3-menkosepHuctoro 6etoHa - pasHor 0,7;

£, - pacyeTHoe 3HayeHve npefernbHbIX OTHOCUTENBHBIX AedopMauuin apmaTtypsl, npyHumaemoe rno Crl

63.13330;

£ 52 - OTHOCUTENbHbIE AedhopMaumn cxaToro cranedubpobeToHa Npu HaNpPsXXeHuax &g , NPUHUMaeMble
no Cl 63.13330 kak ans oobl4HOro 6eToHa.

Pacyem uszubaembix 351eMEHMO8
6.1.7 PacueT no NPO4YHOCTU ceyvyeHUn n3rmbaemblx arieMeHTOB crnegyeT npon3sogunTb U3 YCIiI0BUA

M =My, (6.2)

roe A - 3rmbaroLLmMin MOMEHT OT BHELLHEW Harpy3Kkuy;
M - NpefenbHbI N3rvbatoLLMn MOMEHT, KOTOPBIA MOXeET BbiTb BOCMPUHAT CEYEHMEM drieMeHTa.

Mpn pacyeTe MO MPOYHOCTM CEYEHMM K3rMbaembiX IIEMEHTOB pekoMeHayeTcs cobnogaTtb ycrioBue
= EJR -;ZD .

B cnyyae, koraa no KOHCTPYKTMBHLIM COOBPaXXeHUsIM Ui 13 pacyeTa no npeaenbHbIM COCTOSIHUSIM BTOPOWA
rpynnbl NroWwaAb PacTsiHYyTON CTarnbHOW apmaTtypbl MpuHATa Gonblueid, Yem aTo TpebyeTcs Ana cobrioaeHus
YCroBust x = & -4y, TO 3HAYeHWe NpeaenbHOro u3rubatroero MoMeHTa onpeaernsioT, NpuHMas B dopmyrax

A9 ero BbluucreHna x =&y - &, @ BMECTO 3HaYeHus Rﬂ,fg 3HaYyeHve Rﬂ,,g.

6.1.8 3Havenve M,; AnMA msrMbaembix cTanedubpobEeTOHHBIX 3NEMEHTOB MPSMOYIOMbHOMO CevYeHus

onpegenatT no popmynam:
- Ans ctanednbpobeToHHbIX ariemeHToB 6e3 paboyer apmaTypbl (PUCYHOK 2)

My = Ry - Wy, (6.3)

roe ng - ynpyronnacmqecmﬁ MOMEHT COMNPOTUBIIEHNA CeYeHUA JdJieMeHTa AIA KpaVIHeFO pPacTAHyTOro

BOJIOKHA, OnpeaensieMblii ¢ ydeTom 6.1.5; Anst aneMeHToB ¢ NPSIMOYrofibHOM (DOPMOW CEYEHNS, U3TOTOBIISEMbIX
13 cTanednbpobeToHa Kriacca fo NpoYHOCTM Ha cxaTue 5 ¢ 60 1 Hwke, JoMycKaeTCs NpuHUMAaThL PaBHbIM:

b-h*
Wp[:Ty, (6.4)
roe Y - Ko3ahduUMEHT, yuniTbIBAOWMIA Heyrpyrie cBoWcTBa ubpoGeToHa PpacTSAHYTOM 30Hbl CEYEHMS,
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onpegensemMblii no popmyre

v=173-0,005(B-15), (6.4a)
B - u/croBast xapakTepucTuka krnacca orbpobeToHa no NPOYHOCTH HA OCEBOE CXaTue;

O

%
M . /A

Rl‘b! b

PucyHok 2 - Cxema ycurmin 1 anropa Hanpsi>keHUn B CeYEHNU, HOpMarbHOM K MPOAONbHOM OCY M3rubaemoro
cTanenbpobeTOHHOrO aremMeHTa NPSIMOYroNbHOro ceveHns 6e3 apmaTypbl NPy ero pacyeTe no NPOYHOCTH

- Anst pUBpoBEeTOHHbIX ArIEMEHTOB C paboyeri apMaTypor (CM. pUcyHok 3) mpu &= — =&p

ks
el
My = Rg -b-x-(}su—U,Sx)—Rﬁg-E:--(}s—x)-(}?_Tx— ]mx Ayt —a, (6.5)

NPV 3TOM BbICOTY CXXaTOM 30HbI ONpeaenstoT no opmyre

Ry Ay~ Ry Aj+Rye boh

x (6.6)
(RﬂJ +Rﬁf3) b
Al
R - 5
m RAL T )
== Repbx
M o
<<| HRpublh-x) < =
E—-—Il-
E RS'A-S'
h T
Rines ® NN N Ms
b

PucyHok 3 - Cxema ycunui 1 antopa HanpsiXeHuid B ceYeHur, HopMarbHOM K MPOA0SbHOW Ocu n3rubaemMmoro
cTtane¢unbpobeTOHHOro anemMeHTa NPSIMOYrofibHOrO CeYeHUst C apMaTypown, Npy ero pacyeTe No NPOYHOCTU

(N3meHeHHasn pepakums, Mam. N 1),

6.1.9 3HaveHne M, AN udrmbaemblx cTanedubpobEeTOHHbIX SMEMEHTOB TaBpOBOro M [ABYTaBPOBOIro
CeYeHuI C MOJSIKOKM B CXXaToM 30He onpeaenstoT:

- ana craneubpobeToHHbIX ariemeHToB 6e3 pabouyert apmartypsl - no copmyre (6.3), B kotopont Wy,
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onpeaenatoT ¢ y4eToM 6.1.5 n popMbl NONEPEYHOrO CeYeHUs: areMeHTa.

3HayeHve M, OonyckaeTcs onpeaerndThb:
a) ecrmrpaHuLa NpoxoauT B Nosike (CM. pUCYHOK 4, a), T.e. cobrniogaeTcs ycrosue

Rz (Bp hp+by y)SRe by hy, (6.7)
no goopmyre

My =05 Ragy [hy (hp =) (ep +2)+85 by (hpx+ 20, + b))+

. (6.8)
+hy Ry Uy —x+ 2 0g)]
NPy 3TOM BbICOTY CXXaTOM 30HbI ONpeaenstoT no dopmyre
Roggs - (Bp dip +by d +ho b
e ez By dep By Ry +he f)'; 6.9)

By (Rge+Ry)

0) ecrm rpanHuLa Nnpoxoaut B pedpe (cM. pucyHok 4, 6), T.e. ycriosue (6.7) He cobrntogaeTcs, no hopmyne

Mo =Rﬁ: 'E:'w'(x_'js:f')'(x_o,j';i:f:l'i—ﬂﬁfg +

, , (6.10)
by +he —x) 48y ke (B=05- (e +450],

a) by
Ry
- by
Ml = H RwaAs S| =
- =
RI"D.I'3 b!
5
6) Ry
777
= - R A
- Fa
M {:'-" E =
( M Rreafn
Rpea
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a- B norke; 6 - B pebpe

PucyHok 4* - IlornoeHue rpaHuLpbl CXKaTom 30Hbl B ce4eHun nrubaemoro ctanedmbpobeToHHoro anemeHTa 6e3
apmartypbl

* ameHeHHasn pegakumd, Nam. N 1.

MKW 3TOM BbICOTY CKaTOW 30HbI ONPeaensoT no popmyrie

o Ry (by B by oy +hy, o)+ Ry he (he =B

(6.11)
E:'HJ '(Rﬂlﬁ +Rﬂlj

- AnA cTaneubpo6eToHHbIX 3NIEMEHTOB C paboyeri apmaTtypon npu &= — =& g (CM. PUCYHOK 5):

*
i
a) ecrm rpaHuLa NpoxoauT B NMorske (CM. pUCyHok 5, a), T.e. cobrogaeTcs ycrosume

Ry A4 Ryg (b hp+by BV <Ry A +Rg be o by, (6.12)

3HaueHue M, onpenenstoT no gopmyre

Muif =Rﬂ:’ J_EI':;,:' -X-(.EED _0,575:'_3;513 [&f .;Sf (U,ﬁ;ﬂf —ﬂ!:l +.'_E:'w -.E:Ew ks

N . , , (6.13)
X (0,5k,, +hp —a) +hp -y ~) O — 0.5 (hy + 5]+ Ry, A, (g —a”),
Nnpn 3TOM BbICOTY CXKaTOM 30HBbI onpenenaroT no (bopmyne
_ Ry A +Rppy (by bbb, +he Bo)— Ry, A ; 614)

By (Rpatfy)
6) ecrm rpaHuiua npoxoaut B pebpe (pucyHok 5, 6), T.e. ycrioBue (6.12)-He cobrnogaeTcs, 3HayeHe A,
onpegenatT no opmyrne

Mys =Rg [y g (g =05 k)t by - (x—he)- (g =05 x— 0,5 ks)]-
— Rz lbp hy (05hp —a)+hy, (h—he—x) U= 05 (h+x-h )]+ (6.15)
+ R, A Up—al),

npn 3TOM BbICOTY CXXaToW 30HbI cTanedubpobeToHa x onpegenstoT no opmyne

_ Ry A+ Ryyn by drp +hy by +be he) =Ry e (b —b,)= R A

(6.16)
by (Rggz+ R

X

3Ha4veHve E:n;f , BBOAMMOE B pacyeT, npuHumatoT no CM63.13330.
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AS
&) b
R R.A; B ]\
T B | T2 <
- 5
M| < o Rewafe & o .
g RgAg @ &

a- B norke; 6 - B pebpe

PucyHok 5* - MNornoxeHre rpaHuLbl CKaTol 30HbI B ceYeHWn u3rmbaemoro crtanedbpoOeToHHOro anemMeHTa ¢
apmaTypon

* \ameHeHHasn pegakumsa, Mam. N 1.

6.1.10 PacyeT no npoyHoCcTU m3rnbaembix CTanembpobETOHHBIX SIEMEHTOB KOMbLIEBBIX CEYEHUNA (CM.
PUCYHOK 6) NPOM3BOAMTCS M3 YCIIOBUS

MEA{Rﬂ, %+ 0,234Rﬁ,3}rm, (617)
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roe A, - oblpan nnowaab KonbLEBOro ceyeHust, onpeaernsemas no popmyre
A =27t (6.18)

P~ PAANYC CPEAVMHHON MOBEPXHOCTUN CTEHKM KOTbLIEBOrO 3fIeMeHTa onpegernsemsi no dopmyre

poot2. (6.19)

oty = —— 2 (6.20)

PucyHok 6 - Cxema KonbLeBOro ceveHus ctanedubpobeTOHHOro aneMeHTa, NpMHMMaeMas Npu ero pacyeTe no
MPOYHOCTW Ha U3rnd

6.1.11 JonyckaeTcsa npu pacyeTe No NPOYHOCTU HOpMarbHbIX ceyeHun ctanendpobeTOHHbIX ANeMeHTOB
3HaueHuss  cornpoTuBrieHus  cTtanedubpobeTtoHa  cxatmo Kp M OCTATOMHOrO  COMPOTUBIIEHNS

cranedubpobeToHa pacTsKeHNO X gz BbIYUCIATL B 3aBMCMMOCTU OT Kracca no NpoYHOCTY Ha CxaTue GeToHa-

MaTpuubl, npoueHTa ¢hubpoBOro apmMmMpoBaHUs Mo OGbeMy, MPOYHOCTM M arperaTHOro CoCTosiHUS cubpbI,
reoMeTPWM U pa3MepPOB CEYEHNSI ANIEMEHTa B COOTBETCTBMM C NpuUrioxeHrem B.

6.1.12 lpu pacyeTe NO MPOYHOCTU WU3rMOaAEMbIX 3NEMEHTOB pekoMeHayeTcs cobniogaTe ycrioBue
IEE_,R-;ID.

B cnyyae, korga no KOHCTPYKTUBHBIM COOBPaXeHUsIM UM 13 pacyeTa no npeaenbHbIM COCTOSHUSM BTOPOW
rpynnbl NAOWaAb PacTAHYTOW apmaTtypbl MpuHATa Gorblier, Yyem 3T1o TpebyeTca And cobroaeHVst ycrnoBus
x =&y -y, OonyckaeTca npefernbHbli usrnbarowmin MoOMeHT A, onpedenaTb no dopmyne (6.5) wm (6.15),

NoACTaBIsAS B HEE 3HAYEHWEe BbICOThI CKAaTOM 30Hbl X =& 5 - Ay .

Pacyem sHeueHmMpeHHO cxXambix 351eMeHmMo8

6.1.13 PacyeT BHeLEHTPEHHO CXaTblX cTanembpobeToHHbIX aneMeHTOB 0e3 paboven apmaTypbl Npu
pacnonioXeHnn NPoaoIbHON CXUMAKOLLEN CUIbl B Mpedernax nonepeyHoro ceYeHns areMeHTa npoussogasaTt 6es
yyeTa conpoTvBIeHus cTaneudpobeToHa pacTsiHYTOM 30HbI ( CM.PUCYHOK 7) U3 YCIOBUS
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N<Rg 4, (6.21)

roe A .- [Oencteyloliaa npodornbHas cuna;
A, - nnowaap cxatow 30HbI OeToHa, onpedensemMas U3 YCrioBusi, YTO ee LIeHTP TSKecTu coBnagaeT C
TOYKOWN MPUIIOXKEHUA NPOAONBHON Ccuibl A7 (C y4eTom nporuda).

Re, F
N Ripbx 7
SN SRS S I L
i 4
- —+- . <
Liewtp |

TAMECTH H

caJyeHud
b

PucyHok 7 - Cxema ycunuia 1 antopa HanpsikeHUn B ceHeHUr, HopMaribHOM K MPOA0SbHOM OCY BHELLEHTPEHHO
cxaToro cranedubpobeTOHHOro areMeHTa, paccyMTbiBAEMOro no NPOYHOCTY Be3 yueTa CoOnpoTUBIIEHUS
cTtanecunbpobeToHa pacTsHYTOM 30HbI

,D,J'Iﬂ ANIEMEHTOB NPAMOYIroJibHOro ce4yeHud

A =b-}s-{1— 2‘”’””], (6.22)

roe eg - CrydanHbI 3KCUeHTpucuTeT, npuHuMaemsivi no CIr63.13330;

M- kKO3(pPULMEHT, YIUTBIBAOLWN BIMSIHAE MPOAONBHOrO m3rmba (nporuba) aremMeHTa Ha ero HecCyllyto
CMOCOBHOCTL M onpeaensemblin No opmyre

L 623)
[
roe N, - yCroBHas KpUTUdeckasi cuna, onpeaensiemas no popmyre
2
. 0
Ny = a3 (6.24)
iy

34ecb [} - >KeCTKOCTb 3remMeHTa B npe/J,eanoﬁ MNno NPoO4YHOCTU CTaauun, onpeaerndemas no d)opmyne
D=ky Eg 1, (6.25)
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rae £y - Mofyrb ynpyrocTu ctanedubpobeToHa;

I -~ MOMEHT MHEpPLMM NIOLLAAM NONEePEYHOro CEYEHMsI ANIEMEHTa OTHOCUTENBHO OCK, NMPOXOASLLEV Yepes ero
LIEHTP TSXKECTMY;

015

it (6.26)

b

30eCb §; - KOAPDULUEHT, YUUTBIBAIOLLMIA BIMSTHVE ANUTENbHOCTU OEVICTBUS Harpysku, onpeaensaioT no popmyrne
My
=1+—= 6.27
0 M, (6.27)

roe Mp, My - MOMEHTbl OTHOCMTENbHO Haubonee pPacTAHYTON UM HAUMEHee CXaToW (MpW LENMKOM CXaToM

cequvwl) rpaHn cevYeHna COOTBETCTBEHHO OT OEencTBma MOSHOM Harpy3km un ot OENCTBUA MOCTOSIHHBIX WU
OrvTenbHbIX HAarpy3ok;

&, - OTHOCUTENbHOE 3Ha4YeHne 3KCLEeHTprcUTeTa NPOAOSbHOM Curbl g /&2, MpyHUMaemoe He meHee 0,15 n
He Ooree 1,5.

PacueT BHeUEHTPEHHO cCxXaTbiXx CcTaredrbpobEeTOHHbIX 3riEeMEHTOB MPAMOYrONbHOrO CeYeHns Mpu
3KCLIEHTpUCUTETE NPOJOSBHON CUMbl 2y = k30 N iy = 204 ponyckaeTcs NpousBOaAMTbL U3 YCIOBYA

Ng Ry A, (6.28)

roe A - nnowaab nonepeyYHoro ceveHus anemMeHTa;

P - Koadhp1LMEHT, NpY ONMTENBHOM OEWCTBUM Harpy3ku NpUHMMaemMbln no Tabnvue 3 B 3aBUCMMOCTU OT
rMBKOCTW i { & anemeHTa; Npu KpaTKOBPEMEHHOM AENCTBUM HarpyskumaHavyeHns ¥ onpenensaoTt no rimHenHoMmy

3aKOHY, NPUHUMAaA:
©=09npui;ik=10;
©=0,85npun iy i k=20,

roe !y - pacyeTHasa AnvHa aremeHTa, onpegensemas no Cl 63.13330 kak Ans xeneso6eTOHHbIX 3NeMEHTOB.

Tabrmua 3

Itk 6 10 15 20

P 0,92 0,90 0,80 0,60

(M3meHeHHasn pepakuma, Mam. N 1).

6.1.14 PacyeT BHELEHTPEHHO CXaTblx cTanegmbpobeTOHHbIX aneMeHTOB 0e3 paboven apmaTypsl Npu
pacrnorioXeHnn MpOJONbHOM CXMMAIOLEN CWbl 3@ MNpedernaMy MOMepeyHoro CeYeHss aneMeHTa U
BHELEHTPEHHO CXaTblX CTanedubpobeToHHbIX 3nemMeHToB ©0e3 pabodyeli apMaTypbl MPU  PACMONIOXEHUN
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MPOAONBbHOW CXMMalOLWEN Cuibl B Mpederiax MonepeyHoro CeyeHus drieMeHTa, B KOTOPbIX MO YCrOBUSIM

SKCryaTaumMm He  Jonyckaetcs oOpasoBaHvMe  TpeuwH, nNpou3BOAAT C  YY4ETOM  COMPOTMBIIEHUS
cTanedmbpobeToHa pacTAHYTOM 30HbI (CM. PUCYHOK 8) 13 yCrioBUs:

(6.29)

PucyHok 8 - Cxema ycunuii 1 antopa HanpsikeHW B ceYeHUr, HopMaribHOM K MPOA0SbHOM OCU BHELLEHTPEHHO
cxkaToro ctanepmbpobeTOHHOro areMeHTa, pacCcYUTbLIBAEMOro. MO MPOYHOCTU C Y4E€TOM COMPOTUBIIEHUS
ctanecunbpobeToHa pacTsHYTOW 30HbI

[na anemMeHTOB NPAMOYTOSIbHOro ceyeHus ycriome (6.29) veeT BuA:

Ry b

<=
M,
2

(6.30)
B dopmynax (6.29)-(6.30):

R g - pacyeTHOE COMpOTUBIIEHME CTanenbpo6eToHa 0CEBOMY PACTSKEHMHO;

A - nnowaab nonepeyHoro ceveHns ctanedrbpobeTOHHOro aNeMeHTa;

{ - MOMEHT nHepLmmn ceyeHmsa CTaJ'IerI/I6pO6eTOHHOFO areMeHTa OTHOCUTESIbHO €ro LieHTpa TAXEeCTH;

¥ - PACCTOSIHVE OT LieHTpa TSHKECTU CeYeHUs1 cTanedrbpobeTOHHOro areMeHTa [0 Hauboriee PacTsiHyTOro
BOJIOKHa;

1 - koadbpmumeHT, onpegendembin no 6.1.13, npu atom B hopmyrne (6.24) 3Ha4YeHNe XKEeCTKOCTU ArieMeHTa B
npegesiHoM No NPOYHOCTM CTaaumM onpeaendioT o popmyrne
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D=ky Eg 1o +07 B, I, (6.31)

roe &, I, - MOMEeHTbl WHepuuu nrowaaen ceyeHus cTanedubpobeToHa M BCer MPOAOSbLHOW apmaTypbl
COOTBETCTBEHHO OTHOCUTENMBHO OCU, MPOXOASLLEN Yepes LIEeHTP TSXeCTM NoONepeYHOro ceveHust aremeHTa.

6.1.15 Pac4eT BHELEHTPEHHO CXaTbiX CTanedmbpobEeTOHHBIX 3NIEMEHTOB MPSMOYrOflbHOrO CeYeHus C
paboyer apMaTypoit(CM. pUCYHOK 9) NPOM3BOAAT M3 YCIOBUSA

N.e<Rg -E:-x-Gﬂn—0,5xj—Rﬁ,;3-b-(ﬁz—xj[k_Tx—a]+Rsc Ayl —a"), (6.32)

roe A - NpoAosibHaga cura.OT BHELLHER Harpys3ku;

£ - PaCCTOsIHME OT TOYKM MPUIOXKEHWS] MPOAOSBEHOM CUMbl 2 A0 LeHTpa TSHKECTU CEeYEeHUss pacTsHYyTOM
apmarypbl

;2 —
e=ep 1+ ”2“, (6.33)

30eCb #q - CryMawHbIV 3KCUEeHTpUcuTeT, NnpuHMMaemsivi no CI63.13330;

T - Koo mLmMeHT, onpeaensembin no 6.1.13.
BbICOTY CXXaToW 30HbI * OMNpeaenstoT:

X

npu &= o ZE&x (CcM. prcyHoK 9) - o dhopmyrie

x=N+RS-ﬁs—Rsc-ﬂs +Rﬁf3-f}-.§3; (6.34)
(Rﬂi' +Rﬂ,f3:|-f?

X
npu &= % = &g - no popmyrie

N+R, A tzﬂ C R A Ry bR
x= i . (6.35)

2R, /A
(Rgp +Rpen) b+ —222
B R (1 k)
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N ) Al
Ro_ R,.AL <
N = 4.—&76
Ry bx
o o E =
<= H Repab(h— x) =
| p———
E RS'As
= —_—
Resea ® \Ab;\l_ﬁ

PucyHok 9 - Cxema yeunuii v antopa HanpsikeHWA B ce4eHUr, HopMarsHOM K MPOA0SbHOM OCY BHELLEHTPEHHO
cxaTtoro ctanedubpobeToHHOro anemMeHTa ¢ paboyen apmaTypor, NPy pacyeTe ee Nno NPOYHOCTH

PacueT no NPOYHOCTU NPAMOYIrOJibHbIX ceyeHun BHELUEHTPEHHO CXaTbIX CTaJ'Ied)VI6pO6eTOHHbIX 3rieMeHTOB
C apmaTyp0|7|, pacnonox(eHHon Y NMPOTNUBOMOJIOXHbIX B MITOCKOCTU narmba CTOPOH CeYeHund, Npun aKkCUueHTpucuteTe

o k i
NPOAOIbHOU CUIbI & = % 1 rmbkocTn = =20 4onyckaeTcd npomn3BonTb U3 YCI1I0BUA
&

NNy, (6.36)

roe M, - npederibHoe 3HayeHve NpoAONbHON CUrbl, KOTOPYHO MOXET BOCMPUHSITL 3riEMEHT, onpeaernsiemMoe no

dopmyre
Nuif = @(Rﬂ: A+ R.sc ’ A.s,fof:' ) (637)

30ecb A - nrowRadb ctanedudpobeTOHHOro ceyeHust;

A; 2 - NIOLLAL BCEVi NPOJONbHON apMaTypbl B CEHEHUN SNIEMEHTa;

- KO3(PPULMEHT, NPU ANMTENBHOM OEWUCTBUM Harpy3kn NPYHUMAaEMbIN No Tabmmue 4 B 3aBUCUMOCTU OT
rMOKOCTM 3NeMeHTa; MpU KPaTKOBPEMEHHOM [ENCTBUM Harpysku 3HadeHus 9 onpepenstoT no JMHEeVHOMY
3aKOHY, NPVHYMas:

©=09npui;ik=10;

©=0,85npun iy ik=20.

Tabrmua 4
Knacc ctanedunbpobeTtoHa Bf © npw iy !k, paBHOM
6 10 15 20
Bf ZO-Bf 55 0,92 0,90 0,83 0,70
By 60 0,91 0,89 0,80 0,65
Bf 80 0,90 0,88 0,79 0,64
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6.1.16 PacuyeT BHELEHTPEHHO CXaTbiX CTanedUOpPOOETOHHbIX 3MEMEHTOB KOSbLIEBOrO ceudeHust (CM.
PUCYHOK 6) 0OSPKEH MPOM3BOAUTLCSA U3 YCIIOBMUS

st 7T

N-eiﬂ,{f{'ﬂ, %+ Rpgs(1-1,350, 160, }-m, (6.38)

T

roe A, ry, -cM:6.1.10.
Mpy aTOM 3HaueHne OTHOCUTENMbLHOW MNMOWRAAM CXaTon 30HbI cTanedubpobetoHa onpegensaeTcs Mo
dopmyre

o - N+Rﬁf3‘qﬂ)r
T (Rp +335Rpn)4,

(6.39)

Ecrm nonyyeHHoe m3 pacyeTta no copmyre (6.39) sHavenne o, 0,15, B ycrosuve (6.38) noactasnsaeTcs
3HayeHve c,, onpeaensemoe no hopmyne

N+0,738 g3 A,
o, = )
(R +2R gy3) 4,
6.1.17 PacyeT NpO4HOCTU KOSbLEBbIX CEYEHUIA KONIOHH C KOMOUHMPOBAHHLIM apMUPOBaHUEM ( CM.PUCYHOK
10) npu COOTHOLLEHWM BHYTPEHHEro W  HapyxHoro paguycoB rfr; 20,5 n apmartype, paBHOMEpPHO

pacnpegeneHHom No OKPYKHOCTU (MPYU MUHYMYM CEMM MPOOOSIbHBIX CTEPXKHAX), MPOU3BOOUTCA B 3aBUCMMOCTU
OT OTHOCUTESBHOM NIOLLAAM CXXaToW 30HbI 6eTOoHa nNo dhopmyre

(6.40)

N+ R.S A.s,fof + ijfBA

Eeir = (6.41)
“ (Rt LTE; :'A.s,fof + (‘ij + Rﬂ:ﬂjﬂ
a)npn 0,15 <&, «0,6 - n3 ycrioBusi
M < (R drd BoA ) T
B Em a0 s fof s - (6.42)
+ ':Rsﬂ.s,fof + Rﬂ:lﬂﬂ)r.s (= 1LI7E; 20,241,538 )
6) npu &, =0,15 - n3 ycrosus
M = (R g Ay + Roods por 75 % + 02950 R, A; ror + R ez Airs (6.43)
roe
NA+0T58; A, g
e Rscﬂs,fof +Rﬂ:"q
B) npu &, =0,6 - n3 ycrosus
5t ﬂ'&.cz'rE
M = (R Ay + R A 7s) — (6.44)
roe

NormaCS 4.x® (NRMS10-16269) Wwww.normacs.ru 07.04.2026 c1p. 25 13 98



CI 360.1325800.2017 KoHcTpykumm ctanedmbpobeToHHble. MNpaBuna... C 12.06.2018 pevictByeT, BBEAEH BNepBble

Cei SN S— 6.45
cir 2 R_jcﬂj’fof-i_ﬂjbﬂl (6.45)

B ¢popmynax (6.41)-(6.45):

A; 104 = TINOWAL CEYEHMA BCEW NPOJOIbHON apMaTypbl;

Py - PAOMYC CPEAMHHON MOBEPXHOCTWN CTEHKU KOMMbLIEBOTO 3reMeHTa, onpeaernsemMsin no dopmyrne (6.19);
7, - Paanyc OKPYKHOCTK, MPOXOASALLEN Yepes LIEHTPbI TSXKECTU CTEPXHEN NPOJOIbHON apMaTypbl.

MoMeHT A onpefensieTcs C y4eToM BIMsiHWA nporvnba anemMeHTa.

N Cxaran 30Ha g
I

PucyHok 10 - Cxema, npMHuMaemast npu pacyeTe KOSbLEBOFO CEYEHMsT CXKATOro afieMeHTa
Pacyem no npoYyHocmu HopMarsibHbIX ce4eHuUli Ha OCHo8e HesluHelHOoU 0eghbopmayoHHOU modesnu

6.1.18 lpu pacyeTe Mo NPOYHOCTU ycurms U aedopmaumm B ceYeHUn, HopManbHOM K NPOAOoSlbHOW Ocu
3fIeMEeHTa, OnpedersitoT Ha OCHOBE HEerMHENMHON OeOpMauMOHHOM MOZLENW, MPUMEHSIIOEN YypaBHEHWS
paBHOBECKS BHELLHMX CUI M BHYTPEHHUX YCUIMA B CEYEHUM 3IEMEHTA, a TakkKe CreayroLyiX NOSIOXEHI:;

- pacnpefeneHve oTHOCUTENbHLIX Aedhopmauui ctanedudpobeToHa M apMaTypbl MO BbICOTE CEYEeHUs
afieMeHTa NPUHUMALOT MO SIMHEMHOMY 3aKOHY (rMnoTe3a NMOCKMX CeYEHUI);

- CBSI3b MeXdy OCEBbIMW HaMpsXKEHUSIMU U OTHOCUTENbHBIMKU AedopmaumsiMm cTanedmbpobeToHa K
apMartypbl MPYHAMAIOT B BUAE AnarpaMm coctosiHus (aedopmmpoBanus) ctanedmbpobeToHa napmMmatypsl.

Mepexon OT anopbl HAaNPsXXeHW B cTanedundpobeToHe K 0606LLEHHBIM BHYTPEHHUM YCUIUSIM ONpeaensoT
C MOMOLLI0 MpoLeaypbl YUCIIEHHOMO WHTErPUPOBaHUA HaMPSKEHUA MO HOpMasibHOMY cedeHwo. [ns aTtoro
HOpMarbHOE CeYeHWe YCIOBHO pasfdensaloT Ha Marnble Y4acTKU: MpU KOCOM BHELIEHTPEHHOM CXaThn
(pacTskeHuM) M KOCOM U3rmbe - No BbICOTE U LLMPUHE CEYEHUS; MPY BHELIEHTPEHHOM CXaTum (pacTsiKeHun) 1
n3rnbe B NMOCKOCTM OCU CUMMETPUM MOMEPEYHOro CeYeHust SNeMeHTa - TOMbKO MO BbICOTE CEYEHUS.
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HanpsxeHus B npefenax MmasbiX y4aCcTKOB NMPYHYMAaloT paBHOMEPHO pacnpeaerneHHbIMn (YyepeaHeHHbIMN).
6.1.19 lNpwn pacyeTe 3rieMEHTOB C NPUMEHeHNeM AedopMaLMoOHHON MOAENM MPUHUMAIOT:

- /3HaYeHVs CXMMalOLLEN MPOOONBbHON CUMbl, CXUMAMOWMX HAMPshKeHWA u aechopMauuin  yKopoyeHus
ctane¢unbpobeToHa n apMaTypbl CO 3HAaKOM "MUHYC";

- 3HaYeHUsT pacTarvBatoLlLen NPOAONbEHON CUMbl, PpacTArMBatoLLMX HaNpsXeHud U aedbopmauin yanmHeHUs
ctanedunbpobeToHa 1 apMaTypbl CO 3HaKoOM "Mnroc”.

3HaKu1 KOOpAUHAT LEHTPOB TSHXXECTM apMaTypHbIX CTEPXKHE U BblAeNeHHbIX y4acTKoB cTanedubpobeToHa,
a Takke TOYKM MPUMOKEHUS MPOAOSIBHOW CUMbl MPUHMMAKOT B COOTBETCTBMM C Ha3HAYEHHOW CUCTEMON
koopauHat XQOY. B 0o6Lem clydae Havano koopauHaT 3Toi CUCTEMbI pacrofiaraloT B NPOM3BOSIbHOM MecTe B
npegernax nornepeyHoro ceYeHust anemeHTa ( cM. pucyHok 11).

PucyHok 11 - PacyeTHasi cxema HOpMarbHOro CeYeHust areMeHTa
6.1.20 lNpu pacyeTe HopMasbHbIX CEYEHWUI MO NPOYHOCTU B OOLLEM Crydae (CM. pUCYHOK 11) NpUMEHSIHOT:

- YpaBHEHUA paBHOBECUA BHELLHNX CUIT 1 BHYTPEHHUX yCVU'II/II7I B HOpMaJibHOM CEYEHUN ANEMEHTAa:

M, =Zcﬂ,1--Abl--zﬁn-+z%--ﬂg-zm ’ (6.46)
i J
M, = %‘f‘jﬂn‘ Ay Z +§f05j Ay T (6.47)
i J

- YpaBHeEHUA, onpeaendrolpe pacnpenerieHne ,u,ecbopmau,mﬁ Nno ceYeHuto arnemMeHTa.

1 1
Emi = 5 +r_l Zﬂm‘ +r_'_,fb_}l:' , (6.49)
»

X
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1 1
ey =Byt — Ty +— Iy (6.50)
¥ -”'_}.

- /32BMCMMOCTH, CBA3bIBAIOLLME HAMPSKEHUA W OTHOCUTENbHble AedopMauum cranedudpobetoHa W
apmartypsi:

S =Epm Vg g (6.51)
Og = Ey vy 5. (6.52)

B ypaBHeHusix (6.46)-(6.52):
M,, M, - varvbalouyie MOMEHTbI OT BHELLHEN Harpyskn OTHOCUTENbHO BbiGpaHHbIX U pacrioraraembix B

npegenax nonepevyHoro ceYeHus arieMeHTa KoOopaMHaTHBLIX OCen (COOTBETCTBEHHO AENUCTBYHOLLWMX B NIOCKOCTSAX
XOZ 1 YOZ vrm naparnnensHo um), onpegendemsie no popmynam:

M, =M ,;+N e, (6.53)
My=My;+N e, (6.54)
roe M,;, Myd - uwsrubalouye MOMEHTBI B COOTBETCTBYIOLMX MOCKOCTSIX OT BHELLHEW Harpysku,

onpeaensaemble U3 CTaTU4ECKOro pacyeTa KOHCTPYKLWY;
M - npoJosibHas cuna OT BHELLHEN Harpysku;

Ex, €y - PaCCTOAHNA OT TOYKN NPUIIOXKEHUA I'IpOﬂOJ'IbHOI7I curnbl W 0O COOTBETCTBYHOLLUX Bbl6paHHbIX ocen;

Ay Ly, S, O - MNOWAAb, KOOPAMHATHI LEHTPA TSHXKECTW i-ro ydactka cranedubpobeToHa u
Hanps>KeHWEe Ha YPOBHE €ro LieHTpa TSXecTy,

Ay, Zsg, Zgi, Og - NOWRAAL, KOOPAMHATLI LIEHTPA TSXKECTU j-T0-CTEPXXHA apMaTypbl U HanpsikeHve B

HEM;

£n- OTHOCUTENbHAsS Aedopmaumsi BOSIOKHa, PaCMONoXEHHOro Ha nepeceyeHur BblbpaHHbIX ocei (B ToUke
0);

11 )
—, — - KpuMBU3HbI NPOAOJSIbHOUN OCK B paccMaTpnBaeMoM nornepe4yHomMm ceyvyeHun ariemMeHTa B NIioCKOCTAX
F

o Ty
AEVCTBUA M3rMbatoLLx MOMEHTOB M, u M, ;

£ g, - HauanbHbIN MOAYrb YNPyrocTu ctanedubpobeToHa;
Eg - Moaynb ynpyrocTu i -ro CTepXHs apmartypbl,
V5 - KOIOULMEHT YNPYroCTy j -TO CTEPXKHSA apMaTypbl;

¥ @y - KOIOULUMEHT ynpyrocTn cTanedubpobeToHa i -ro yyacTka.
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3HayeHusi KOIMUUMEHTOB V5 MPUHUMAIOT MO COOTBETCTBYIOLWMM AuarpamMmMam COCTOSIHUS apmaTypbl,
npveeaeHHbIM B CI163.13330.

3HayeH!s1 KOA(PULIMEHTOB ¥ g OMPEAENIAIOT KaK COOTHOLLEHWE 3HAYEHWUA HAMPSXKEHWIA 1 AecbopMaLvi A
paccMaTpvBaeMbiXx TOYeK TMPUHATBIX B pacyeTe AuarpaMmm OCEBOr0 CXaTusl WM pacTsiKeHus
crarnembpobeToHa, AeneHHoe Ha Modyrb yrpyroctv cTanedubpobetoHa &g (Npu ABYXIMHEWHON Anarpamme
COCTOSIHUA CxaToro ctanedudbpobeToHa - Ha NpUBEeAEHHbLIN MOAYNb AedhopmaLnum cxaToro cranedubpobeToHa
) Jbred ):

i .
v = (6.55)
Eﬂﬂ . EﬂJi
6.1.21 PacyeT HopMasibHbIX CeYEeHUN 3NEMEHTOB MO MPOYHOCTU MPOU3BOAAT U3 YCIIOBUIA:
| €5 a1 € ot » (6.56)
Esmax = Esplt » (6.57)

A€ Egpway - OTHOCUTENbHAS Aepopmauus Havboriee cxatoro BorokHa cranedubpobetoHa B HOpmarbHOM
CeYeHNM AfieMeHTa OT AENCTBUA BHELLHEN HArpy3Ku;

€5 max - OTHOCUTENbHAA AedopMaLma Hauboree pacTAHYTOro CTepXXHA apMaTtypbl B HOPMarnbHOM CeYeHMn
afieMeHTa oT AENCTBUSA BHELLHEW Harpysku;

Epui- TPEAErbHOE 3HayeHue OTHOCUTErbHOW -~ AedopMaumm  cranecubpobeToHa npu  cxatum,
NPVYHMMaemoe COrfacHo ykasaHuam 6.1.25;

£; i - NPeAenbHoe 3HayYeHne OTHOCUTENbHOM p,edpopmau,vu/l YOJIMHEHUA apMaTypbl, NpUHAMaemMoe COriacHoO
6.1.25.

6.1.22 [Ins aNemMeHTOB, HAa KOTOpble OEVCTBYIOT M3rMdatoLLme MOMEHThI ABYX HAMpaBreHUn 1 NpoaonsHast
curia (cM. pucyHok 11), Aechopmanmm ctanedubpoBeToHa £y way U @PMaTYPbI E; 1y B HOPMarbHOM CeYeHM
NPOU3BOIbHOM OOPMbI ONpeaendioT U3 peLleHNs CUCTEMbI ypaBHEHUN (6:46)-(6.48) ¢ npyMeHeHeM ypaBHeHWU
(6.49) n (6.50) no hopmynam:

1 1
My=Dy —+LD —+ D5 5, (6.58)
ry Ty
1 1
My =10y —+Dyp —+Dh &g, (6.59)
ry Ty
1 1
N=Ly3 —+Dp —+D53 5. (6.60)
ry 7y

YKecTkocTHble xapaktepuctukn Ly (i,.7=1, 2, 3) B cucteme ypasHeHn (6.58)-(6.60) onpegensaroT no
dhopmynam:
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Ly =ZA5!"Z?5H' Ep v +ZA§?..Z§F.E$ Vi, (6.61)
; j

Dy =2 4y 'Z?&Pi Ep v tZ Ay Zij By vy, (6.62)
i 7

Dy =2 Zpm Zpn Ep v ¥ 245 Zop 295 By vy | (6.63)
i J

D13 — Z-'AEJ!' . Zﬂm Eﬂ] 'vﬂli +Z'A-§f 'Z-SJE}' . E-Ei' .v%‘. , (664)
i J
Doy = Z--AEJ:' . Zﬂ{}'i 'Ejb Vg T Z."ASJ' 'Z'S.}'J' ) E.y‘ Vg (6.65)
i g
Dy =T B v+ Ty By vy 660
i J

O603HayeHua B popmynax - cm. 6.1.20.

6.1.23 [1ns aneMeHTOB, Ha KOTOPbIE AENCTBYIOT TOMbKO M3rnbatolLme MOMEHTbl ABYX Hanpasrenun Af, n
M, (kocoit n3rvb), B ypasHeHu (6.60) npummatot A =0.

[na BHELEHTPEHHO CXaTblX B MIMOCKOCTA CUMMETPUM NOMEPEYHOrO CEYEHNS SNIEMEHTOB M PACMONIOXEHNN
ocu X B 3TOM NIOCKOCTU B ypaBHeHusix (6.58)(6.60) npuruvarot M, =0 un D5 = Doy = Doy =0. B a10M cryyae

ypaBHEHNA paBHOBECHUA UMEIOT BUA!

1
szDll'r_+Dl3'ED, (6.67)
x
1
N=D13-r—+D33-ED. (6.68)
X

Ana n3rnbaemblix B NOCKOCTA CUMMETPUM MOMEPEYHOIO CEYEHUS! SNIEMEHTOB U PaCMOSIOXEHUA OCU X B
9TOV NIIOCKOCTU B ypaBHeHusx (6.58)-(6.60) npunumatot ¥ =0, M, =0, D5 = Dy = Dy3 =0. B aTOM cryqae

ypaBHEHNA paBHOBECKUA NMEIOT BUA!

1
M, =Ly —+D5.8q, (6.69)

X

1
0=D13-r—+D33-ED, (6.70)
x

6.1.24 Pac4deT no NPOYHOCTU HOPMarsbHbLIX CEYEHUA BHELEHTPEHHO CxaTbiX cranedubpobeToHHbIX
anemeHToB 6e3 paboden apmaTypbl nNpom3BoaAaT M3 ycrnoBuda (6.56) cormacHo 6.1.21-6.1.23, npuHumas B
copmyriax (6.61)-(6.66) ana onpefenenus Ly nrowaas apmatypbl Ay =0.

Ona n3rnbaemblx N BHELIEHTPEHHO CXaTbIX cTanembpobeToHHbIX anemeHToB 6e3 paboyen apmatypsl, B
KOTOPbIX HE JOMNYCKATCA TPELLMHbI, pacyeT Npou3BOAAT C y4eToM paboThbl pacTsHyToro ctanedubpobeToHa B
nonepeyYyHoM ceyeHur arieMeHTa 13 ycrosus

€ ot e = fhtult (6.71)
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o€ Ep e - OTHOCWTEMbHAs [AedpopMauusi Hawboree pacTsHYyTOro BOfokHa cTarnegubpobetoHa B
HOpPMasibHOM CeYeHuM arieMeHTa oT AENCTBUSA BHELLHEN Harpy3skn, onpegendemas cornacHo 6.1.22-6.1.23;

£ bt uit - NPEOENbHOE  3HAYeHMe OTHOcUTErbHOM Aecopmaumn crarnedubpobetoHa Mpu PacTsKeHUH,
npuMHUMaemoe cornacHo 6.1.25.

6.1.25 Tlpy oBy3Ha4yHOWM anope gedhopmaumin (CxaTme N pacTskeHne) B NonepeyvyHoOM CeYeHUn arieMeHTa

(M3rMb, BHELEHTPEHHOE CXaTWe WM pacTsikeHWe C OONbLMMW 3KCLEHTpUCUTETAMM) NpederbHble 3HaYeHUs
OTHOCUTESbHLIX. Aediopmaumin - ctaredubpobetoHa Eg .  NpuHMMaloT  cormacHo  CIM 63.13330 ans

aHanorm4yHoro Kmacca -~obOblMHOro 0eToHa, a npedernbHble 3HAa4YeHUst OTHOCUTENbHBLIX —Aedopmauui
craneubpobeToHa £y MPUHUMAIOT PaBHLIMU £ g3 .

I'Ip|/| BHELUEHTPEHHOM CXKaTun WN pacCTAXeHUn 3NeMeHTOB W pacnpegeneHnn B nonepeyvyHom cevyeHun

aneMeHta pgedopMauuii - TONbKO OAHOrO 3Haka npedenbHble 3HAYeHUs1 OTHOCUTENbHBLIX AedopMalinii
craneubpobeToHa  Eguy (M. Egguy  ONPEAENAT B 3aBMCMMOCTM  OT  COOTHOLLEHUSt  Aedbopmauiyi

cTanedvbpobeToHa Ha MPOTUBOIMOMOXKHbLIX FPaHAX CEYEHUsI ArieMeHTa & U g4 (| &5 |2 g [} no hopmynam:

=
E b uif =Eﬁ2—(8ﬂ:2—8ﬁn)-g—l, (6.72)
y

£
al = Ebes — Sz ~ el é ; (6.73)

rae pa U Egn - AePOPMaLMOHHbIE MapameTpbl PacyeTHbIX Auarpamm COCTosiHUS cTarnedubpobetoHa npu
cXkaTum, NnpuHMMaemsble cornacHo CI163.13330 ana aHanorMyHoro krnacca obbl4YHOro 6eToHa;

EmiaW €3 - APOPMALMOHHBIE NMAapaMeTpbl pacyeTHbIX AvarpaMm COCTOsiHWA cTanedurbpobeToHa npu
pacTsKeHUW, NPYHMMaeMble CorfacHo 5.2.9.

Mpu pacyeTe mM3rMGaemMblX, BHELEEHTPEHHO CXaTblX UM BHELIEHTPEHHO pacTsHYTbIX cTanedmbpo6eToHHbIX
9NEMEHTOB, B KOTOPbIX HE OMYCKAOTCS TPELWHBI, 3HAYEHIE £y 4 B YCIIOBWM (6.71) MPUHUMAIOT:

- npu [ABy3HayHOW oanope JdedopMaumii  (CKaTMe W PaCTSXKEHME) B MOMEPEeYHOM  CeYeHuM
cTanembpobeToHa aneMeHTa PaBHbIMU £ g ;

- Npy pacnpeneneHnn B nonepeyHom ceyveHun anemeHTa gecopmauui craneubpobeTtoHa TOMbKO 04HOro
3Haka 3Hau4eHvIo, BblUMCIIeHHOMY Mo ¢popmyrie (6.73), B KOTOPYIO BMECTO 3HAY€HWA NapamMeTpoB £z U E 3
MOACTaBAIOT 3HAYEHUS NAPAMETPOB COOTBETCTBEHHO E n U £ gy -

MNpenensHbie 3Ha4YeHs OTHOCUTENbHOW AedopMaLm apMaTypbl £; i MPUHUMAIOT PaBHbLIMU:

0,025 - ana apmatypbl € (hmaM4eCKkUM Npeaenom TEKYHECTH;

0,015 - ana apmaTypsbl C YCNOBHbLIM NPeAeriomMm TeKy4ecTu.

PacueT no npo4HocTu ctanepnbpobeTOHHbIX 3/IeMEeHTOB NP AeMCTBMU NoNepeYvHbIX Cun

Obuwue ronoxeHus
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6.1.26 PacyeT no MNpOYHOCTU ANEMEHTOB MpU AEWCTBMM MOMEPEYHbIX CUM cregyeT npovsBoauTb Mo
HaKMOHHOMY CEeYeHWI0 Ha OEeVCTBYE NOnepeyHoOn CUrbl, MO HAKMOHHOMY CEeYEeHV0 Ha AeWcTBMe uarvbaroLero
MOMEHTa 1 No 6eTOHHOM Nornoce MeXXay HaKMOHHBIMWN CEYEHUSMM Ha OeViCTBME NonepeYHomn CUrbl.

Pacyem anemeHmos rio rnosioce Me)KOy HaKIIOHHbIMU ce4YeHusamu

6.1.27 PacyeT msrubaemblx 3rieMEHTOB N0 GETOHHOW NONOCE MEXAY HAKIMOHHLIMU CEYEHUSIMU MPOU3BOAAT
13 ycrosus

Q=03Ry b iy, (6.74)
rge Q - nonepeyHaa cuna-B paccMmaTpmsaemMomM HOpMaribHOM CeEYEHUN ANEMEHTAa.

Pacyem anemMeHmMo8 o HaKIOHHbIM ce4YeHUsIM Ha delicmeue nonepeyHbIX Cusl

6.1.28 PacueT n3rnbaembixX 3IEMEHTOB MO HAKITOHHOMY CEYEHMIO (CM. pUCYHOK 12) Npomn3BOAAT U3 YCrioBUs

Q=Qp +Qs, (6.75)

roe ' - nonepeyHasi cura B HaKIIOHHOM CEYEHUM C ASNMHOW MPOEKLUMM & Ha MPOAOSbHY0 OCb 3reMeHTa,
onpeaernsemMasi OT BCEX BHELLHMX CWUI, PacroNiokeHHbIX Mo OAHy CTOPOHY OT paccMaTpUBAEMOro HaKMOHHOMO
ceyeHus; Mpu 3TOM Yy4UTbIBaKOT HaMboriee onacHoOe HarpyXeHve B npeaenax HakroHHOrO CEeYEHNS;

{2 - nonepeYHas cura, BOCMpuHUMaemMas cranedubpo6eTOHOM B HAKIIOHHOM CeYeHMy,

(., - IONepeyHas cuna, BocnpuyHMMaemasi nonepeyHon apMaTypoi B HAKIOHHOM CEYEHMM.
MonepeuHyto cuny (! onpeaenatoT no hopmyre

2
N5 Rpy b1

s ' , (6.76)

HO NMpuHUMaIOT He Goree 2,58 g; - & /iy nHe MeHee U.5R g, & -7y,

d

]

PucyHok 12 - CxemMa ycurnin npy pacyeTe 3fiEMEHTOB MO HAKIOHHOMY CEYEHMIO Ha AEVCTBME NonepeYHbIX Cun
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Yewrme ¢, ANA nornepeyHor apmaTtypbl, HOPMarsHOW K MPOJOSbHOW OCK 3arieMeHTa, OnpeaernstoT Mo
dopmyre

st = 0!?5 fi"sw ) C ) (677)

roe o ., -ycuwiwe B nonepequVl apmatype Ha eguHuLly OJfvHbl SneMeHTa, onpeaendemoe rno cpopmyne
— st ) A.sw

T

(6.78)

g.sw

PacueT npov3BoaaT Ans psga pacrnonoXeHHbIX Mo ArvHE 3fieMeHTa HaKIOHHbIX CeYeHuid Npu Havboree
ONacHoOM AiMHe NMPOEKLMWN HAKIIOHHOrO cedeHns . MNpu aTom AnvHy npoekumn & B chopmyre (6.77) npyHMMmaroT
He meHee 1,0/; 1 He 6onee 2,0 % .

Monepeynyto apmaTypy YUUTBIBAIOT B pacyeTe, ecim cobrntogaeTcs ycrnoBue ¢, = 0,258 ot b

=
War yuutblBaeMoi B pacyeTe MoOMepeyHor apmaTypbl k—w JOJTkeH ObiTb He Gorblue 3HaveHus
0

Ray by
g { '

S e

Mpu oTCcyTCTBMM MOMNEpevHon apmaTypbl WM HapylieHWM MpuBEOEHHbIX Bbile TpeboBaHWiA pacyeT
NPou3BOAAT U3 YCIoBWiA (6.75), MPYHUMas yeurme s, PaBHbIM HyIO.

6.1.29 BrvsHue CxXMMmalowmx 1 pacTArvBaroLLMX HanpsxeHWA npu pacdeTe no norioce MeXxay HaKnoHHbIMM
CeYeHUsIMN 1 MO HaKIMOHHbIM ceveHuam criegyeT yuuTbiBaTh no Cl 63.13330.

Pacuyem snemeHmMo8 o HaKMOHHbIM cCe4YeHUsIM Ha Oelicmeue MOMeHMOo8

6.1.30 PacyeT anemMeHTOB MO HaKMOHHbIM CeYEHVM Ha AEUCTBUE MOMEHTOB (pUCYHOK 13) MpousBoaAT u3
YCIIOBYSA:

MM, +M g+ M gy, (6.79)

rae Af - MOMEHT B HAKMOHHOM CEYeHUM C ANMHON NPOEKUMM ' Ha NPOAOIbHYI0. OCh 3rieMeHTa, onpeaensiembIi
OT BCEX BHELLHUX CWUN, PaCMONOXEHHbIX MO OAHY CTOPOHY OT pacCMaTPVBAEMOFO HaKIIOHHOTO CeYeHus,
OTHOCWUTESIbHO KOHLIA HaKMOHHOTO ceveHusi (Todka 0), NPOTUBOMONIOXKHOMO KOHLY, Y KOTOPOro pacnonaraeTcs
npoBepsieMasi NpoJoSibHas apmaTypa, UCTbITbiBalOLLRS PaCTsXKEHWE OT MOMEHTA B HAKIIOHHOM CeYeHuu; npu
3TOM Y4UTbIBaOT HaMbosiee onacHoe HarpyxeHve B npeaenax HakIoHHOro CeYeHws;

M .- MOMEHT, BOCMPMHMMAaeMbli MPOJOSbHOM apMaTypol, MNepeceKkalowe HaKIoHHOe —CceveHue,

OTHOCUTESIbHO MPOTMBOMONIOXHOIO KOHLIA HAKIMOHHOTO ceyveHust (Touka 0);

M,,- MOMEHT, BOCMPVHMMAEMbI MOMNEPEYHON apmaTypoW, MepeceKkarolel HaKIOHHOe —CeveHue,
OTHOCUTESIbHO MPOTMBOMONIOXHOIO KOHL@ HAKIOHHOTO ceyveHust (Touka 0);

M gy - MOMeHT, BOCMpUHUMaeMbIn  CcTanedubpoGETOHOM, OTHOCUTENBHO MPOTUBOMOJIOKHOTO  KOHLA
HaKJIOHHOTO ceveHus (Touka 0).
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MomeHT M, onpenenstoT no chopmyrie
M. =N, 2z, (6.80)
roe N, - ycurve B NpoaosibHOM pacTaHyTOM apmMaType, NpuHMMaemMoe paBHbIM X, - A, ;
z ;- MINeYo BHyTPEHHeN napbl CUr; AonyckaeTcs npuHuMaTh =, = 0,94, .

MoMeHT (3£, And nonepeyvHor apmaTypbl, HOpMarbHON K MPOAOSbHON OCU 3reMeHTa, OnpeaeriatoT rno
dopmyre

Mo =050. C, (6.81)
roe ¢, - ycunve B nonepeyHor-apmatype, npuHIMaemoe paBHbIM & .y (7 ;
¢ ; - ONPEOENAIOT MO hopmyrie (6.78), a ' NpuMHAMAIOT B Npeaernax ot &y A0 24y .
MomeHT M g, onpepensioT no-chopmyne
Mp =050 C, (6.82)

roe (pez onpepensioT no copmyre (6.76), NoAcTasras B Hee BMECTO XapaKTepUCTUKU Kg: 3HaveHve
XapaKTepUCTUKN A g3 .

Np
Ot >
NS
//
= / == £ <1 f" a 1= o
/1:}3,, 7/ l I
bl NI N, |, y%s
_ *Q [§] S m—
& =

PucyHok 13 - Cxema ycummii npy pacyeTe 3IEMEHTOB MO HAKITOHHOMY CEYEHMIO Ha AENCTBME MOMEHTOB

PacyeT npousBogAaT ANl HAKIOHHbIX CEYEHWI, PACMOSIOKEHHBLIX MO OJMHE 3fieMEHTa Ha ero KOHLEBbIX
ydacTkax MU B MecTax obpbiBa NPOAOSbHOM apmaTypbl, NPU Hanboree OnacHOM ASMHE MPOEKUMN HAKIOHHOMO
ceyeHvs ', NPUHUMaeMOoW B nNpeaenax ot kg [0 2k .

PacueT cTane¢pmnbpo6eTOHHbLIX 3/IEMEHTOB Ha MeCTHOe cXaTue
6.1.31 PacueT ctanedubpobeToHHbIX 3rIEMEHTOB Ha MECTHOe CXaTue (CMATUE) MPOU3BOAAT NpU AENCTBUN
CKUMAKOLWEN  Cumnbl, MPWIOXKEHHOW  HA  OrPaHWMMEHHOW  MoWRAM  HOPManbHO K- MOBEPXHOCTM
ctaneumbpobeToHHoro  anemeHTa. [lpM  3TOM  yuuTBIBAOT  MOBBLILLEHHOE  COMPOTUBIIEHUE ~CXATWIO
ctanecdubpobeToHa B npedenax rpy3oBon nrowaan (nrowagn cMatms) 3a c4eT OOBbEMHOr0 HaMPSKEHHOTO
cocTosiHuA cTanedumbpobeToHa nog rpy3oBoK Nrowaapio, 3aBUCSLLEE OT PacoNioXKeHUs rPy30BOW NoLRAAN Ha
NMOBEPXHOCTU 3rieMeHTa.
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I'Ip|/| HanM4MM KOCBEHHON apmMaTtypbl B 30HE MECTHOIo CXaTuAa y4YuUTbIBAKOT OOMNOJHUTESIbHOE MNOBbILLEHNE
COMNPOTUBJIEHNA CXKaTUKO CTaJ'Ie(*)I/I6pO6eTOHa noa pr3OBOIZ nrougabo 3a CYeT COMNnpOTUBIIEHUA KOCBEHHOM

apMaTypbl.

PacyeT anemeHTOB Ha MeCTHOe cCxaTue Mpu OTCYTCTBUM KOCBEHHOW apmaTtypbl MPOM3BOAAT COrMacHo
6.1.32, a npu HarmM4umM KOCBEHHOW apmaTypbl - corracHo 6.1.33.

6.1.32 ‘Pacyer ctanepubpobeToHHbIX 3MEMEHTOB Ha MeCTHOe CXaTue Mpu OTCYTCTBMU KOCBEHHOW
apmaTypbl (CM. pUCYHOK 14) NpousBOAAT U3 YCIoBUS

N=y Rﬂ:,!’oc "'qﬂJ,.!'oc (6.83)

roe & - MecTtHas Cxumarowasa cura oT BHELHEN Harpysku;
Y- koadbdUUmMEHT, MNpvHMMaemMbli paBHeiM 1,0 npu paBHoMepHoM K 0,75 npu HepaBHOMEPHOM

pacnpegeneHm MecTHOM Harpysku no nrowaan CMATUA;

R joc - PacyeTHOE COMpOTVBIIEHVE cTanedubpobeToHa CxaTuio Mpu MECTHOM AEVCTBUM CXAMAIOLLEN

cunbl;

ﬂﬁ,;oc - riowanb NPUIoXKEeHNs CXKUMAoLEN curbl (Mowaab CMATUS ).

N
-
\
e
w
Na

g
82 \m

4,
NN
=
N
N
SN
i

ﬂz 9132
ﬂ,
a 6
2 4 13 2 4 3 2
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a-Baanm oT KpaeB 3rieMeHTa, 6 - no Bcemn LLMpUHE 3f1ieMeHTa; 8 - y Kpas (TOle,a) AreMeHTa Mo BCEWN ero LLMpUHE;
S - Ha yriy aremMeHTa; 0- Y OOHOTIO Kpad 3JieMeHTa; e - BOMM3KN ogHoro Kpaa arnemMeHTa,
1 - anemMeHT, Ha KOTOprl7| ﬂeVICTByeT MeCTHaa Harpyska, 2 - nnowaab CMATHA ﬂﬂ,,joc ; 3 - MakcumarnbHas

pacuyeTHas MoUaab Am yay ; 4 - UEHTP TskecT nrowaaen Am e M A yay ; 5 - MUHUMAnbHas 3oHa
apM1poBaHUA ceTkaMu, NP KOTOPO KOCBEHHOE apMUPOBaHMe YYUTLIBAETCA B pacyeTe

PI/IcyHOK 14 - Cxembl 4115 pacyeTa CTaJ'Ied.)MﬁpOGeTOHHbIX 3rieMEeHTOB Ha MECTHOE CXXaTuhe npu pas3rim4Hom
NOJSIOXKEHWUN MECTHOM Harpyskum

3HaueHve Ag .. OMPeaensior no opmyre

RﬂJ,Foc =P 'Rﬂn ) (6.84)
rAe ¥ - KOIPPUUMEHT, onpeaenseMbin fio hopmyre
A
Pp =08 |-, (6.85)
A
L th loc

HO MpVHUMaeMbl He B6onee 2,5 u He meHee 1,0.

B dopmyre (6.85):

Ap rax - MAKCUManbHas pacyeTHas Nrowgaab, yCTaHasMBaeMas fo CrieyloLumm npasuram:
- LEHTPbI TsxkecTU nrowpaen Ag . 1 Ag 0 COBMagator,

- TpaHMLbl pacyeTHOM nrouwan A, . OTCTOAT OT KaXdoW CTOPOHbl Mrouman Agg,. Ha paccTosHus,
paBHble COOTBETCTBYIOLLYIM pasmepam 3TVX CTOPOH (CM. pUcyHok 14).

6.1.33 PacyeT cTanembpobeTOHHbIX SIEMEHTOB HA MECTHOE CxaTue NMPU HaMuMmM KOCBEHHOW apMmaTypbl
B BMOE CBAPHbIX CETOK MPOU3BOAAT M3 YCIIOBMS

N=yr ijs,.!’oc ’ ‘qu,.ioc J (6.86)

roe Rﬂ:.s,fo-: - npumBegeHHoe C Yy4eToM KOCBEHHOM apmaTtypbl B 30HE MECTHOro cxXatud @ pacdeTHoe
CONpOTVBIEHVe cTaneubpobeToHa cxaTuio, onpeaenseMoe no opmyre
Rﬂ:.s,.!’oc = Rﬂ;,{oc +2q:'.5,;gn 'R.s,)gl "B (6.87)
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A€ ;5 - KOIPDULMEHT, onpeaensembin no copmyre

Dpbdocd (6.88)

A€ Agp joeer - MNOWAAD, 3AKIOYEHHAA BHYTPU KOHTYPA CETOK KOCBEHHOTO apMMPOBaHMs, CHUTast Mo WX KpaHIM
CTepXHsIM, TpUHUMaemas B chopmyrie (6.88) He Boree Ag sy ;

R; - pacYeTHOE COMPOTUBIIEHNE PACTSIKEHVIO KOCBEHHO apmaTypbi;
Hs, 5 - KO PULMEHT KOCBEHHOrO apMMPOBaHWs, onpeaensieMblii no opmyre

. _nx-ﬂﬂ-fx+n},-ﬁs},-f}, (6.89)
w¥ Apocer & ’

roex,, A, I, - Y1NCro CTEPXHEN, IOLAAbL CeYEeHMs U OJIMHa CTEPXHSA CETKW, CHUTas B OCAX KPaHUX CTEPXKHEN,
B HanpaBneHun X , COOTBETCTBEHHO;
Ry, ASJ, , .EJ, - TO Xe, B HanpasreHw ¥;

&= ar CEeTOK KOCBEHHOIo apmMmmpoBaHud.

3HaueHnst Koo » Ap g , W M I NPUHMMAIOT coriacHo 6.1.32.

3HavyeHe MECTHOM CXUMaIOWEen Curbl, BOCTPUHMMAEMOE 3rIEMEHTOM C KOCBEHHbIM apMUpOBaHUEM
(npaBas yacTb ycroBusa (6.86)), NpuHMMaloT He Goree YOBOEHHOro 3HaYeHWs MECTHOW CXUMatoLen curbl,
BOCMPUHMMAEMOro areMeHToM 6e3 KOCBEHHOro apMmnpoBaHua (Mpasas YacTb ycrosus (6.83)).

KocBeHHOE apMUpoOBaHWe JOMKHO COOTBETCTBOBATL KOHCTPYKTUBHBIM TpeboBaHusM, npuseaeHHsIM B CI
63.13330.

PacueTt ctanepn6pob6eTOHHbIX 3/IeMEHTOB Ha NpogaBnuMBaHue

6.1.34 PacyeT Ha NpodaBrvBaHve NPou3BOAAT ANs MIOCKNX CTaneuopobeTOHHbIX aeMeHTOB (MmT) nNpu
OEeCTBUM Ha HMX (HOpMarbHO K MIOCKOCTU 3rieMeHTa) MECTHbIX, KOHLEHTPUPOBaHHO MPUMOXEHHBIX YCUMWNA -
COCPeaOTOUEHHbBIX CUIbl U U3rMbAIOLLEro MOMEHTA.

Mpu pacyeTe Ha NpoJaBIMBaHME PacCMaTPUBAKOT pPacyeTHOE MonepeyHoe CeveHne, PacrosioXeHHoe

hy

BOKPYr 30Hbl Mepefayn YCUnMiA Ha SMEMEHT Ha pPacCTOsiHMM —— HOpMalbHO K.ero npofoSibHOW ocu, Mo
2
NMOBEPXHOCTU KOTOPOro AEWCTBYIOT KacaTeslbHble YCUIMS OT COCPEA0TOUEHHbBIX CUMbl W U3rMbatoLLEro MOMeHTa

(cm. pucyHok 15).

[evcTByloupe KacaTenbHble YCWMA MO NroWAaM PacyeTHOro MOoMepeyHoro ceveHus OOiDkHbl ObiTb
BOCMPUHATLI  CTanedubpobeToHoM C ConpoTuBrieHMeM cTanedubpobeToHa OCeBOMY pacTsikeHuo Rg u

hy

nonepeyYyHoOn apmMaTypoKn, pacrosioXXeHHON OT rpy30BOW NIOLLAAKN HA paccTosiHM He Boree #; 1 He MeHee —
3

C COMPOTMBIIEHNEM PACTSKEHNIO R,y .

Mpu gencTBMM COCpeaoTOUEHHONM CUMbl KacaTerbHble YyCUrisl, BOCNPUHMMaeMble cTaneduopobeToHoM 1
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apMaTypoW, MPVHIMAOT paBHOMEPHO pacrpeaerieHHbIMI Mo BCeW NIoLWAaAN pacyeTHOro NMornepeyYHoro ceyeHust.
Mpu pevictBMM um3rnbaloLero MOMEHTa KacaTelbHble YCWsl, BOCTpuHMMaeMble cTanedubpobetoHom u
nonepeyHon apmMaTypoK, MPUHAMALOT JIMHEHO M3MEHSIIOLLMMUCS MO ASIMHE PacYeTHOro NMonepeyYHoro CeYeHys B
HanpaBrierMM OECTBMS MOMEHTa C MaKCUMMasbHbIMU KacaTellbHbIMU YCUIMSIMU NMPOTUBOMOJSIOXHOMO 3HaKa Yy
KpaeB PacyeTHOro NonepeyYyHoro CeYeHus B 3TOM HanpasreHuN.

’J-—x

2.7
po—
v
g .,%
z
\
p==
R
.
hg

£

=
<

ho'2

1 - KonoHHa; 2 - nnuta; 3 - nMpamuga npodaBiMBaHus; 4 - YCrIOBHbIN pacyeTHbI KOHTYP
PucyHok 15 - YcroBHasa Mogens Ana pacyeTa Ha npoJaBriMBaHve

Pac4yeT Ha npogaBrmBaHve Npu ENCTBUM COCPESOTOYEHHOM CUSbl M OTCYTCTBUM MOMepedHon apmaTypbl
npomsBogAT cornacHo 6.1.35, npu OencTBMM COCPEOOTOMEHHOM CUMbl U HarmMyMn MonepevHon apmatypbl -
cornacHo 6.1.36, npyn OeNCTBMM COCPEAOTOUEHHBIX CUflbl U U3rMbaloLLEro MOMEHTA M OTCYTCTBMM MONEPEeYHON
apmMartypbl - corfacHo 6.1.37 1 npu OeCTBUM COCPEOOTOMEHHBLIX CUMMbl U M3rMOaOLLEro MOMEHTA U HanM4um
nonepeyHon apmaTypsbl - corfacHo 6.1.39.

Pac4eTHbIN KOHTYP MOMEPEYHOro ceveHns NPUHUMAIOT: NPWU pacrorioXeHN NIoWwAaKM nepejaydn Harpysku
BHYTPW NIOCKOrO 3rieMeHTa - 3aMKHYTbIM M pachosioXeHHbIM BOKPYT MIoWAAKM Nepeaayn Harpysku (pUcyHok 16,
a, 2), Npu pacnornoXxeHuM NMoWaAKN nepefayy Harpysku y Kpas wnm yrra nrockoro arieMeHTa - B Buae ABYX
BapVaHTOB: 3aMKHYTbIM M PacMofioXeHHbIM BOKPYr NMOWAAKN nepeadn Harpysky, 1 He3aMKHYTbIM, CrieayoLym
OT KpaeB MrioCKOro arnemeHta (CM. pucyHok 16, 6, 8), B 9TOM CIy4ae YMUTbIBAOT HaUMEHbLLYIO HEeCYLLyO
CMnocoBbHOCTb MPW ABYX BapuaHTax pacrosfioXeHWs1 pac4eTHOro KOHTYpa NonepeyHoro ceveHms.

B crnyyae pacnonoxeHuss OTBEpPCTMA B MMWTE HA PACCTOSAHAM MeHee B OT yrma WM Kpas nrowgaku
nepenayn Harpysku 00 yrra U Kpasi OTBEPCTUs, YacTb PacYeTHOrO KOHTYPa, PacrionioXeHHas mMexay OAByMs
KacaTterbHbIMU K OTBEPCTUIO, MPOBEAEHHLIMM U3 LIEHTPa TAXECTU NMOLLAAKA Nepeaaydn Harpysku, B pacyeTte He
Y4UTbIBAETCA.

Mpw fercTBMM MOMeEHTa M;,. B MECTe NPUIOXeHUs COCPeaO0TOHEHHOW Harpy3ku NosioBYHY 3TOr0 MOMEHTa
YYUTBIBAIOT MPY pacyeTe Ha NpoJdaBrMBaHWe, a APYryHO MOJIOBUHY - MPW pacyeTe Mo HOpMarbHbIM CEYEHUSIM MO
LLMPVHE CEYEHMs1, BKIOYAOLLEN LMPUHY MIOLLRAKN Nepeaadn Harpysku U BbICOTY CEYEHUs! MIIOCKOTo arieMeHTa
no o6e CTOPOHbI OT NIOLLAAKM Nepeaayn Harpysku.

Mpy OencTBUM COCPEAOTOYEHHBIX MOMEHTOB W CUMbl B YCIOBMSIX MPOYHOCTM COOTHOLLEHWE MEXOy
AEVCTBYIOLLYIMA COCPeaOTOYEHHBIMY MOMEHTAMU Af , Y4UTbIBAEMbIMU NPU NPOAaBIMBaHUN, U NPEAesbHbIMU
M, NpyHUMMaloT He Goree MOrOBUHBbI COOTHOLLEHUS MEXOy AEWCTBYIOLYIM COCPEAOTOYEHHBIM YCUIMeM & U

npegensHbIM 7, .
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Mpn pacrnonioxeHMM COoCpedoTOYEHHON CWibl BHELEHTPEHHO OTHOCUTENbHO LIEHTpa TSXKEeCTUM KOHTypa
PacYeTHOro NMOMepPEeYHOro CEYEHUS 3HaUYEHUS! U3rMbatoLLKX COCPEAOTOUEHHBIX MOMEHTOB OT BHELLHEW Harpysku
onpeaenstoT ¢ y4ETOM AOMONHUTENBHOFO MOMEHTa OT BHELIEHTPEHHOIO MPUOXEHWNS COCPEAOTOYEHHON CUSbl
OTHOCUTESIbHO LIEHTPA TSXKECTU KOHTYpa PacYeTHOrO MOMEPEYHOr0 CEYEHVSI C MOSIOXKUTESbHBIM UM 06paTHBLIM
3HAKOM MO OTHOLLEHMIO K MOMEHTaM B KOJIOHHE.
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a - nrowaaKa NPUoXeHNsT Harpysk BHYTPY NOCKOTO 3rieMeHTa; 6, 8 - TO Xe, Y Kpasi NIOCKOro arieMeHTa; 2 - Npu
KPECTOOGPa3HOM pacrosioXKeHUM NONepPeYHONn apMaTypbl;

1 - nrowaab NPUIOXeHUs: Harpyaku; 2 - pac4eTHbI KOHTYP NonepeYHoro ceyeHust; 2' - BTOpon BapuaHT
pacnorioXeHNs pacyeTHOro KOHTYPA; 3 - LLEHTP TSXECTM pac4eTHOro KOHTypa (MecTo nepeceveHus ocen Xy 1
" ); 4 - LEeHTP TSHKECTU NNOLLALKM MPUMOXKEHMS Harpy3kn (MECTo nepeceyeHust ocen X n ¥ ); 5 - nonepeyHas
apmartypa; 6 - KOHTYp pac4eTHOro-nonepeyYHoro ceveHns 6e3 yyeTa B pacyeTe nonepeyHon apmartypsbl; 7 -
rpaHuua (kpan) Nrockoro anemMeHTa
PucyHok 16 - CxeMa pacyeTHbIX KOHTYPOB MOMEPEYHOro CeYeHus Npum NpoaaBimMBaHMm

Pacyem anemeHmos Ha ripodaesnusaHue:-npu delicmeuu cocpedomoYeHHOU cusbl

6.1.35 PacyeTr oanemeHTOB 0€3 nonepeyHor apmaTypbl Ha nNpoAaBivBaHWE MpU  OEUCTBUM
COCPeaoOTOYEHHOM CUIbl MPOM3BOAAT U3 YCIIOBMS

F=Pyu, (6.90)

roe F - cocpefoTodeHHasi cuna OT BHELLHEN Harpysku;
g, ui - NPEAEbHOE yeunve, BOCNpuHUMaemoe cranedropobeToHOM.

Yewrme Fg o ONpeaenaioT no popmyrie

Fapun = Rpeo Agy, (6.91)

rae Ag - nrowaab PacyeTHOrO MOMEPEYHOTO CEeYEHNsl, PaCToNOXEHHOTO Ha paccTostium 0,5%; OT rpaHvub
NrioLaam NPUoXKeHNs COCPEeA0TOUEHHON CUrbl & ¢ paboyen BbICOTOM cedenus i (CM.PUCYHOK 17).
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1 - pacyeTHoEe NnonepeyHoe ceveHne; 2 - KOHTYP PacYETHOro MonepeyYHoro cedeHust; 3 - KOHTYp MroLaaku
NPUINOXEHUA Harpy3Kku

PucyHok 17 - Cxema ans pacyeTta ctaneubpobeToHHbIX anemMeHToB 6e3 nonepeyHon apmMaTypbl-Ha
npoaaBnBaHve

Mroupas Az onpepensioT no opmyre
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Ap =u iy, (6.92)

roe i -TfepumeTp KOHTypa pacyeTHOro NonepeyHoro CeyYeHns;
A - puBEAEHHas paboyas BbicoTa cedeHus g = 0.5(kg, + M, ), Ay, W Aig, - paboyas BbICOTa ceveHns A
NPoAoSibHOM apmaTypbl, PacrofioXKEeHHOW B HanpasreHu ocen X u ¥ .

6.1.36 PacyeT arneMeHTOB C nonepeyHon apMaTypomn Ha npodassiMBaHve npu JeNCTBUM COCPEaOTOYEHHOM
CWIbl (CM. PUCYHOK 16) NpOM3BOAAT M3 YCrOBUSA

F= Fﬂ:,u!’f + st,uif ) (693)

rae Feyur - NPeOerbHoe yeure, BOCIpuHMMaeMoe nornepeYHon apmaTypon npu npoaasrMBaHim,
g, u - NPEAENbHOE yCurive, BocnpuHumaemoe cranedubpobeToHom, onpeaensemoe cornacHo 6.1.35.

Yeurme g5, BOCMPUHMaEMOe MonepeyHor apmaTypon, HopMarkHON K MPOJONbHON OCK SriemeHTa U
pacnonoXeHHON paBHOMEPHO BAOSL KOHTYpa pacveTHOro NONepeyHoro ceveHrs, onpeaendatoT no popmyre

F.sw,uif =0,8q 5, u, (6.94)

roe g, - ycwme B nonepequVl apmatype Ha eanHuuy ArHbl KOHTYpa pacyeTHOro rnonepevyHoro cevYeHud,
paCI'IOJ'IO)KeHHOI7I B npeaerax paccrtodaHuA 0,5 .»Eﬂn no obe CTOPOHbI OT KOHTYpa pac4eTHOro ce4yeHus
R.sw ) A.sw
Fap=—— | (6.95)

Sy

3gecb A, - nrowaab CevyeHns nonepeyHon apMaTyphbl C LIAroM. s,,, PAcrorioxeHHasi B Npeaernax pacCcTosHus
0,5%4; no obe CTOPOHbI OT KOHTYpa PacYETHOrO MOMEePEYHOrO CEYEHUs MO MEPUMETPY KOHTypa pacyeTHOro
NoNepPeYHOro ceyeHms;

i - NEPUMETP KOHTypa pac4eTHOro NnornepeyHoro CeYeHus.

Mpu pacnonoxeHnn nonepeyHon apmaTypbl He pPaBHOMEPHO MO KOHTYPY pacyeTHOro MonepeyHoro
CeYeHus, a COCPefOoTOYEHHO Yy OCel NrowaAKkM nepefayn Harpysku (KpectoobpasHoe pacroroxeHvie
nonepeyHon apmartypbl) nNepumeTp KOHTypa = Afs rnonepeyvyHorn apmatypbl MpUHMMAalOT Mo hakTU4eCKUM
AMMHAM Y4aCTKOB PACMOSOXKeHUs NonepeyHon apMaTypbl Ly, v Ly, MO pacyeTHOMY KOHTYPY NpoAaBrMBaHs

( cM.pucyHok 18, 2).

3HayeHve Fﬂ;,u:: + Fowuir NPYHAMALOT He Goree 2 Fﬂ,,u;f . [Nonepeynyto apmaTtypy yuTbIBatOT B pacyeTe npu
o uie HE MeHee 0,25 Fg ;.

3a rpaHuLen pacnonoXeHusi NoNepeyvyHon apmaTtypbl pacyeT Ha MpoJdaBIMBaHVWE MPOW3BOAAT COrMacHoO
6.1.35, paccmaTtpuBas KOHTYp pacqeTHOro ronepevHoro ceuveHuss Ha pacctosHim 0,5%; OT ‘rpaHvubl
pacnonioXeHns nonepeyHon apmaTtypbl (CM. pyucyHok 18). INMpu cocpefoToOUYEHHOM PachosioXeHW NOMEPEYHON
apmaTypbl MO OCSIM MIOWRAAKM Nepefayn Harpysku, KpOMe TOro, pacyeTHbl KOHTYP MOMePEeYHOro CeveHus
cTanembpobeToHa NpMHUMALOT MO AMaroHasibHbIM JIMHUAM, CedyIOLLMM OT Kpasi PacrnonoXeHusi nonepevHon
apmaTypbl (CM. pucyHok 16, e).
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MonepeyHas apmaTypa OOSTKHA YOOBMETBOPATb KOHCTPYKTMBHbLIM TpeboBaHuaM, npusegeHHsiM B Cr1
63.13330, nNpu HapyLLeHWN KOTOPbIX B pacyeTe Ha NpoAaBrvBaHWe criefyeT y4uTbiBaTb TOMbKO MOMNEpPeYHyo
apmartypy, nepecekaroLLyto nupaMmuay NpoaasrmBaHus, Npy obecneveHnn yCrioBuii ee aHKepoBKN.

Pacuem anemeHmos Ha npodaenueaHue rpu delicmauu cocpedomoYeHHbIX curbl U ussubarouwezo
MoMeHma

6.1.37 PacyeT aremeHTOB 6€3 MonepedHon apmaTtypbl Ha NpoAaBrmMBaHWE NMpW COBMECTHOM AENCTBUM
COCPEeaOTOYEHHBIX CUMbI M- M3rMbatoLLEro MOMeEHTa (PUCYHOK 17) NPOM3BOAAT M3 YCIOBMS

F + M
Faur M pup

=1, (6.96)

roe F - cocpefoTodeHHasi cuna OT BHELLHEN Harpysku;
M - cOCpefoTOYEeHHbIN M3rMbatolLmii MOMEHT OT BHELLHEW Harpysku, yuuTbiBaeMblid Mpu pacyeTe Ha
npogaenvBaHue (6.1.34);

Foup Mg i - NpefenbHble COCPEAOTOMEHHbIe cura W uU3rvbaloumini MOMEHT, KOTOpble MOryT ObiTb
BOCMNPUHATLI CTanepmbpobeToHOM B pacyeTHOM MonNepeyHoOM CeYeHUM Npu Nx pasgesibHOM AeCTBUN.
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1 - pacyeTHOE NnonepeyHoe CeYeHe; 2 - KOHTYP pac4eTHOro NonNepeYHoro ceYeHnst; 3 - rpaHuLbl 30HbI, B
npeaernax KoTopbIX B pacyeTe y4uTbiBaeTCs nornepeyHas apmatypa; 4 - KOHTYP pacyeTHOro nonepeyHoro
ceyeHus 6e3 ydeTa B pacyeTe nonepeyHorn apMaTypbl; 5 - KOHTYP NIOLIAAKM APUMOXKEHUS Harpy3ku

PucyHok 18 - Cxema ans pacyeTa ctanembpobeTOHHbIX MIMT C BepTYKanbHOM paBHOMEPHO pacnpeaeneHHom
nonepeYHon apMaTypoin Ha NpoaasrMBaHue

B KapkacHbIX 30aHVAX C NIOCKUMU MEPEKPLITUSMU COCPEAOTOUEHHbIN u3rnbaloumin MOMeHT ;. paBeH
CyMMapHOMY u3rnbaroLeMy MOMEHTY B CEYEHUAX BEPXHEN U HXKHEN KOMNOHH, MPUMbIKAIOLMX K NePEKPbITUIO B
paccMmaTpvBaeMoM Yyare.

MpeaensHolii n3rnbatoLLyin MOMEHT 3 g, . ONpefenstoT no opmyre

Mgy = Ege W, (6.97)

NormaCS 4.x® (NRMS10-16269) Wwww.normacs.ru 07.04.2026 c1p. 44 n3 98



CI 360.1325800.2017 KoHcTpykumm ctanedmbpobeToHHble. MNpaBuna... C 12.06.2018 pevictByeT, BBEAEH BNepBble

roe Wﬂ, - MOMEHT CONPOTMBIIEHUSI PACYETHOrO NONEPEYHOro CeYeHrs, onpenendaembli cornacHo 6.1.39.

I'Ip|/| OencTemm I/I3FVI68IOLUVIX MOMEHTOB B [ABYX B3aMMHO nepneHAVKYIMAPHbIX MIOCKOCTAX pacyeT
npon3BoOaAT U3 YCIrioBUA

A
F oM % oy (6.98)
Faur  Mp o Mp

rae 7, M, n M, - cocpepotodeHHble curia U m3rnbaloLyie MOMEHTbI B HarnpaereHusx ocen X u Y,
ydauTLIBaEMbIE Npy pacyeTe Ha npogasrmBaHve (6.1.34), OT BHELLHEN Harpy3Kku;
Four, Mp e, Mgyu - NpefenbHbie COCPEAOTOYEHHble curia U usrubaloupe MOMEHTbl B

HanpaBneHusix oceh X W ¥, KOTOpble MOryT ObiTb BOCMNPUHATHI CTanembpobeToHOM B pacyeTHOM
nonepeyYHoOM CeYeHuM Npu UX pasgenbHOM OEACTBUN.

Yeurme Fg, 4 onpefensatot corsiacHo 6.1.35.

Yowwma Mg . W Mg,y ONPEAENAOT COMMacHo yKasaHusM, NPUBEAEHHBIM Bbille, NPy AeVcTBUM
MOMEHTa B MIIOCKOCTN OCEN X N ¥ COOTBETCTBEHHO.

6.1.38 PacyeT NpoYHOCTM 3NIEMEHTOB C MOMEpPeyYHo apmaTypoil Ha npoaaBfvBaHWe Npu OEeWCTBUM
COCPEAOTOMEHHOM CUMbl 1 U3rMbatoLLyX MOMEHTOB B ABYX B3aUMHO NepneHAUKYsipHbIX NIOCKOCTAX NPOU3BOAST
3 ycroBus

F A M
+ ¥ + 4 =1, (6.99)
Fﬁ,uh’ + F.sw,u.?f Mﬂ:,x,uif + M.sw,x,uif Mﬂ:,ky,uif +Msw,\}l,u£'f
roe 7, M, n M_], -cMm. 6.1.37;
Fpurt, Mppan W Mpyuus - NpederbHble COCPefOTOMEHHBIE Curia M usrvbatouyie MOMEHTbI B

HanpaBlieHUAX oce X W Y, KOTopble MOryT ObiTb BOCMPUHATHL -CTaneuopobeToHOM B pacyeTHOM
nonepeYHOM CeYEHUN NP UX pasaerbHOM OEVUCTBUM;

Fonue» Mawgur W Mgy, - NpeferbHble COCPeAoTOuYeHHble Cira M usrnbaloupe MOMEHTb B
HanpaBneHuaAX ocen.y u ¥, KoTopble MOryT BbiTb BOCMPWHATLI MOMepeyHon apmMaTypoit Npu Ux pasaeribHOM

JencTBun.

Youwwa Fg g, M ppr M mopuir M Foyuy ONpefenaioT cornacHo 6.1.36 16.1.37.
Yourmsa My, yui VM Mgy g5, BOCIPUHMMAEMbIE MONEPEYHON apMaTypoil, HopMasrkbHOM K MPOAOIbHON OcK

3MemMeHTa U pacronoXeHHOW PaBHOMEPHO BAOJSb KOHTYpa pacyeTHOrO CeYeHusl, onpedensioT npu AenUcTBum
13rubatoLLEro MOMEHTA, COOTBETCTBEHHO B HAMpaBlieHWM ocen X 1 ¥ no chopmyrie

M oup = 0805 Way, (6.100)

roe ¢, VW, -onpedenstoT cornacHo 6.1.36 n6.1.40.
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HaueHns Fap o + Fopatr , M gyt + M g ute s M gy e + M 5 5w B yerosmm (6.99) npunumatot He Goree
2t M g i, 2M g oy COOTBETCTBEHHO.

lMonepeyHas apmaTypa OOSDKHA COOTBETCTBOBATbH KOHCTPYKTUBHbIM TpeboBaHuaM, npuvseneHHsiM B Cr1
63.13330, npu HapyLLeHWN KOTOPbIX B pacyeTe Ha NpoAaBrfMBaHWE CriefyeT y4uTbiBaTb TOSMbKO MOMNEPEYHYo
apmartypy, nepecekaroLLyto nupaMmuay NpoaaBrmBaHua, Npyu obecneyeHnn yCrioBuii ee aHKepPOBKN.

6.1.39 B-obLiem criyvyae 3Ha4yeHUss MOMEHTa COMPOTMBIIEHMS] paCcY4eTHOrO KOHTypa ctaneduopobeToHa npu
NPOAaBIMBaHWA ¥ ¢,y B HAMPaBIIEHNAX B3AMMHO NEPNEeHAVKYIAPHLIX OCen X 1 ¥ onpeaenstoT no opmyre

I
BT (6.101)

W vt y) = :
Jox(p) 20 v

roe {@yipy - MOMEHT UHEPLIMA-PACYETHOTO KOHTYpa OTHOCUTENIbHO OCU 1} wm X, MPOXOAsLen yepes ero
LIEHTP TAXKECTU (CM. PUCYHOK 16);
x(3) pax - MAKCMarnbHOe PaCcCTOsIHME OT PacyYeTHOro KOHTYpa A0 ero LeHTpa TSXeCTW.

3HayeHne MoOMeHTa nHepuun fﬂ,x(‘}.} onpenerdrT Kak CyMmmy MOMEHTOB MHepuunt Ijbx(}l}!' oTAeJbHbIX

y4aCTKOB pac4eTHOro KOoHtypa nonepe4vHoro ce4eHnda OTHOCUTESIbHO LeHTpalibHbIX ocen, Npoxogaumx yepes
LEHTP TAXXeCTU paCH4EeTHOIro KOHTypa, NpuHUMas. yCrioBHO LLMPUHY KaXXOoro ydacTka paBHOW eguHULIE.

MonoxeHne UEHTPa TSHXKECTU PACYETHOrO KOHTypa OTHOCWUTENMBbHO BbIOpAHHOM OCKU onpedenslT Mo
dopmyre

Z’I'J - Ay ':y:':'lil
x ==———-"" 6.102
g A ( )

roe L, - ArvHa oTAernbHOro ydacTka pacyeTHOrO KOHTYPa;

%{)4)p- pacCTOsiH/E OT LIEHTPOB TSHKECTU OTAEMbHbBIX YHaCTKOB PACYETHOrO KOHTYpa [0 BblGpaHHbIX OCEN.
Mpu pacyeTax NPUHAMAIOT HAUMEHbLLE 3HAYEHNSA MOMEHTOB CONPOTUBIIEHNA W g, 1 Wy, .

6.1.40 3HayeHMss MOMEHTOB COMPOTUBIIEHNS MOMEPEYHON apMaTypbl NPy NpoAaBmBaHm Wy, .y B TOM
Cnyyae, Koraa nornepeyHasl apMmartypa pacrnosiokeHa paBHOMEPHO BOOJb PAcYeTHOro KOHTypa NpOAaBMBaHUS

#

B npedenax 30Hbl, PaHULbl KOTOPOM OTCTOSIT HA PaCCTOSHUM —— B KaXdylo. CTOPOHY OT KOHTypa
2

npogaBmvBaHus ctagedudbpobeToHa (cM. pyucyHok 18), NPpMHYMAKOT PaBHLIMU COOTBETCTBYHOLLMM 3HAYEHUSIM
Wﬂ:x n ij_}' .

Mpn pacnonoXxeHun nornepeyYHon apMaTypbl B MIOCKOM 3MiEMEHTE COCPEeAO0TOYEHHO 10 OCAM rpy30BOM
MriowaaKKn, HanpuMep, Mo OCU KOMOHH (KpecToobpasHoe pacrorioXkeHe nonepeYHon apmaTypbl B NEPEKPLITUN),
MOMEHTbI COMPOTMBIIEHUS MOMEpPeYHO apMaTypbl OMPEAENAtoT Mo TeM e NpaBuiam, YTo .U MOMEHTbI
ConpoTVBIeHNss cTanedubpobeToHa, MpUHUMAsi COOTBETCTBYHOLLYO (DAKTUHECKYD [ANMHY OFPaHMYeHHOro
yJacTka pacrofioxeHnst rnonepeyHon apMaTypbl Mo pacyeTHOMY KOHTYPY NpoAaBrmBaHMs L. W Ly (CM.

pUCyHok 16, 2).
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6.2 PacuyeT anemeHTOB cTanedubpoOEeTOHHbIX KOHCTPYKUMU MO npeaesfibHbIM
COCTOSIHUSIM BTOPOW rpynnbl

6.2.1'PacueTbl No npegesibHbIM COCTOSIHUAM BTOPOW FPYNnbl BKIHOYAOT:
- pacyeT No 06pas3oBaHUIO TPELLUH;

- pacyeT Nno PackpbITUIO TPELLWH;

- pacyeT no gecopmaumam.

6.2.2 PacyeT no obpas3oBaHUO TPELWH NPomM3BOaAT, korga Heobxoammo obecneynts OTCYTCTBME TPELLMH,
a Takxke Kak BCNomoraTtesibHbI IpU pacyeTe Nno packpbITUIO TPELLWH U No aedopmaumsam.

6.2.3 lpu pacyete Mo o6pa3oBaHMI0 TPELMH B LENAX MX HeaonyleHns Ko3dMUUMEHT HAOEXHOCTU MO

Harpyske nmpuHumatot ¥y > 1,0 (kak npu pacyete no npovHocTm). [pu pacyeTe No packpbITUO TPELWH U MO

aecopmaumam (Bkmoyad BCMOMOraTelNbHbIA pacyeT Mo 06pasoBaHWM0 TPELWH) NPUHUMAIOT KOSMUUNEHT
Ha[leXXHOCTM Mo Harpyske %y = 1,0.

PacuyeT cTanecpmnbpo6eTOHHbIX 3/1IeMEHTOB N0 06pa3oBaHUIO U PAaCKPLITUIO TPELLUH
6.2.4 PacueT cTtanetmbpobeTOHHbIX 3riEMEHTOB Mo 06pa3oBaHM0 TPELLMH MPOU3BOAAT M3 YCIOBUS
M>M,,, (6.103)
roe A - u3rnbaroLyin MOMEHT OT BHELLHEN Harpysky OTHOCUTENbHO OCK, HOPMAarbHOWM K MIIOCKOCTM AeNCTBUSA
MOMEHTA M NPOXOAsILLEN YePE3 LIEHTP TAXKECTU MPYBEAEHHOTO NIONEPEYHOr0 CEYEHMST SNIEMEHTA;
M. - v3rnbaloLmn MOMEHT, BOCMPVHUMAEMbI HOPMarkbHbIM CeyeHVeM 3neMeHTa npu obpasoBaHwn

TpeLwH, onpedenseMblin no dopmyrne (6.107).

6.2.5 B Tex cnyyasx, korga BblnosnHsaeTcs ycrosue (6.103), BbIMOMHSAIOT pacyeT No packpbITUIO TPELLMH.
PacueT cTanedunbpobeToOHHbIX 3NEMEHTOB MPOU3BOASAT MO HEMNPOLOITKUTENBHOMY W MPOOOIDKATENbHOMY
pacKpbITUIO TPELLWH.

HenpoosokutenbHoe packpbiTe TPELMH OMpeaenstoT OT COBMECTHOFO  AEWCTBUSI MOCTOSIHHBIX U
BPEMEHHbIX (ONMMTENbHBIX W KPATKOBPEMEHHbIX) HAarpy3ok, NpPOAOSTKUTENBHOE - TONbKO OT MOCTOSIHHBIX U
BPEMEHHbIX ATMTENbHbIX HAarpy3oK.

6.2.6 PacyeT no packpbITUIO TPELLWMH NPOU3BOASAT 13 YCroBUS
Bope = oyt s (6.104)
roe .., - LLMpUHa packpbITUA TPELWH OT AENCTBUA BHELLHEW HAarpysku, onpegensemas corrnacHo 6.2.7, 6.2.14-
6.2.16;
@gpe i - MPEAEMBHO JONYCTMAsA LWMPUHA PACKPbITUS TPELLWH.

3HaYeHUS @y i MPVHUMAIOT PABHBIMMU:
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a) 13 ycrioBmst obecneveHnss CoOXpaHHOCTU apMaTypbl:

- knaccos A240...A600, B500:

-0,3 MM - Np1 NPOAOITKATENBEHOM PaCKPLITUN TPELLUH;

- 0,4 MM - Np¥ HENPOAOIPKUTENBHOM PaCKPbITUM TPELLWH;

- knaccos A800, A1000, IBp 1200-B~p 1400, K1400, K1500 (K-19) n K1500 (K-7), K1600 grnameTtpom 12 mm:
- 0,2 MM - NpV NPOAOITKUTENBHOM PACKPbITUM TPELLWH;

- 0,3 MM - Npy HENPOJOIPKUTENBHOM PACKPbITUN TPELLMH;

- knaccos B, 1500, K1500 (K-7), K1600 anameTtpom 6 1 9 mm:

- 0,1 MM - NpV NPOJOITKUTENBHOM PACKPbITUM TPELLWH;

- 0,2 MM - Np1 HENPOJOIPKUTENLHOM PaCKPbITUM TPELLWH;

0) 3 ycroBuMs OrpaHMYeHNst NPOHULAEMOCTM KOHCTPYKUMIA (gonyckaeTca and ctanedudpobeToHHbIX
KOHCTPYKLIMA C KOMOMHMPOBaHHLIM apMMpoBaHUEM apMaTypoi krnaccoB A240... A600, B500):

- 0,2 MM - Np1 NPOAOITKATENBEHOM PACKPbI TN TPELLUH;
- 0,3 MM - Npy HENPOJOITKUTENBHOM PACKPbITUN TPELLWH.

6.2.7 Pacuyet cranedubpobeTOHHbIX 3rieMEeHTOB CriedyeT MpPOM3BOAUTL MO MPOAOSTKUTENbHOMY U MO
HENPOAOITKATENIbHOMY PaCKPbITUO HOPMaribHbIX M HAKMOHHBLIX TPELLMH.

LLiMpuHY NpoaoimkUTENbHOIO PacKpbITUS TPELLWH onpeaensitoT no dopmMyre

Bope = Bepel (6.105)
a WMpUHY HENpoOOOITKUTESTbHOIO PAaCKpPbITUA TPELWMH - Mo (bopMyne
Bope = Bopel Tpped — Bapais (6-1 06)
rge Eope] LLMPWHa pacKpbITUA TPELMH OT NPOAOIDKUTENTBHOIO ﬂeIZCTBVIﬂ NMOCTOAHHbIX N BPEMEHHbIX OINMUTESTbHbIX
Harpysok;

@02~ LWMPUHA PAacKpbiTUSl TPeUwH OT HeMNpOOOIDKUTENbHOTO [AEWCTBMS MOCTOSIHHBIX U BPEMEHHbIX
(BSMTENbHBLIX U KPATKOBPEMEHHbIX) HAarpy3oK;

Z403- WAPUHA pPacKpbliTUA TpeupH OT HenpoaoJPKUTEeNTbHOro OEUCTBMA MOCTOSAHHBLIX W BpeMeEHHbIX
OrmvTenbHbIX HAarpy3ok.

OnpepeneHne MoMeHTa 06pa3oBaHUA TPELLUH, HOPMAanbHbIX K NPOAONILHOW OCU 3NieMeHTa
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6.2.8 WNarnbaroupint mMomeHT A, npu obpasoBaHm TpeuwH B OOWEM crydae onpeaenseTcs no
AedopmMaumoHHoO Mogemm cornacHo 6.2.13.

[rng-anemMeHTOB NPSIMOYroribHOro, TaBpPOBOro UM ABYTABPOBOIO CeYEHNS C apMaTypow, PacnosioKEHHOW Y
BEPXHEN U HWKHEWN rpaHEW, MOMEHT TpPELWHOOOpa3oBaHUsi C y4eTOM Heynpyrux gedopmaumn pacTaHyToro
ctanecunbpobeToHa gonyckaeTcs onpenenaTb cornacHo 6.2.10-6.2.12.

6.2.9 [onyckaeTca MOMeHT oOpasoBaHusi TpeuwH onpedersatb 6e3 ydeTa Heynpyrux gecopmauumi
pactaHytoro cranedgubpobeTtoHa no 6.2.12, npunumas B cpopmyrie (6.107) Wy =5 1 sHaueHne Ry ;o

BMECTO 3HaYeHust R gyds. - ECrM Mpu aTOM ycriosue (6.104) wm ycriosre (6.126) He yooBreTBopsioTcs, TO

MOMEHT 00pasoBaHus TpelwH criegyeT onpedenTb C Y4eTOM Heynpyrux AedopMauuii pacTsHYTOro
ctanedgubpobeToHa.

6.2.10 MomeHT o6pa3oBaHUs TPELLWH C YHeTOM Heynpyrux gedopmMaLimi pactsaHyToro ctanedgudpobetoHa
onpeaendatT B COOTBETCTBUM CO CIIEAYHOLLUMM MOSIOXEHUAMU:

- CeYveHud nocrie ﬂeq)Ole/lpOBaHVIﬂ OCTaloTCA MNMIOCKUMU;

- QMOPY HanpshKeHWM B CXaToW 30He cranecdmbpobeToHa MPUHMMAOT TPEYroNibHOM POPMbl, Kak s
ynpyroro tesna (CM. pucyHok 19);

- 3MIOpYy HaMps>KeHU B pacTsAHyTON 30He cTanedudpobeToHa NPUHMMAaT TpaneuueBuaHo OpMbl C
HaNPSXKEHUSIMKY, HE MPEBbILLAOLMMUN PacyYeTHLIX 3HAYEHWI CONPOTMBIEHU cTanedubpobeToHa pacTaKeHUo

R  fbf sar

- OTHOCUTENBHYIO AedhopMaLmio KpanHero pacTsaHYTOro BOrokHa ctaneubpobetoHa NPUHMMAOT paBHOM
E il 5

- HanpsxxeHnda B apmMatype npuHMMaroT B 3aBUCUMOCTU OT OTHOCUTESTbHbIX p,ecbopmau,vlﬁ KaK a4 ynpyroro
Tena.
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1- YPOBEHb LEHTPa TAXeCTU NpuBeaeHHOIro nonepeyHoro cevYexHns

PucyHok 19 - Cxema HanpsKeHHO-AeopMUPOBAHHOIO COCTOSHAA CEYEHNS ANieMeHTa nNpuy NpoBepke
00pa3soBaHus TpeLWH Npy AeNCTBUM U3rnbaroLLero MOMEHTa (@) U M3rubatoLLero MOMeHTa M NPOAOIbHOM CUrbl

(6)

6.2.11 MomeHT o6pa3oBaHUsa TpeLWH C y4eToOM Heynpyrix Aedopmaniii pactsaHyToro ctanegubpobetoHa
onpeaenatoT no hopmyre

My, = Rﬂ:lf,ser : Wp.!’ TN e,, (6.107)

rae Wy - ynpyronriacTM4eckuii MOMEHT COMPOTMBIIEHMSI CEYEHUs M KpaWHEero PacTsHYTOro BOSOKHA
ctanedunbpobeToHa, onpegensembin ¢ ydetom 6.2.10;
£,- PacCTOfiHMe OT TOYKM MPUMOXEHWUS MPOAOSbHOW Curbl A (PacCrOSIOXKEHHON B | LIEHTPE TSAXECTM

NMPUBEOEHHONO CEeYeHVst 3reMeHTa) A0 sAPOBOW TOYKM, Haubornee yAarneHHOW OT pacTsHYTOW 30Hbl,
TpeLmHoobpa3oBaHue KOTOpOV NPOBEpSETCS.

B dopmyne (6.107) 3Hak "nmoc" NpuMHAMAlOT NPy CKMMAalOLWEW MPOAOSLHOW cune A, "MUHYC" - npu
pacTarvBatoLLen curne.

[na anemMeHToB C NPsIMOYrofilbHON OOPMON CeYeHMUsi, M3roTOBIIIEMbIX U3 cTanedunbpobeToHa krnacca no
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MPOYHOCTU Ha cxatve B¢ 60 u Hwke, 3HadveHve Wy NpU OEUCTBMA MOMEHTa B MIIOCKOCTM OCU CUMMETPUM
OonyckaeTcsi NpUHMMaTL paBHbIM
Wor =YWrea (6.108)
roe Y- kosgdumumeHT, onpegensemsblii no gopmyne (6.4a);
W,q~ YORYFMA MOMEHT CONPOTMBIIEHNS MPUBEAEHHOTO CEYEHMS MO €ro pacTsHYTON 30He, onpeAensieMblin B
COOTBETCTBUM C 6:2.12.

(N3meHeHHas pepakums, Mam. N 1).

6.2.12 MomeHT conpoTuBrieHns ¥,,; U pacctosiHue ¢, OnpenenstoT no dpopmynam:

Iy
Wpog =12, (6.109)
Y
W;‘ed
g, =1 (6.110)
' A‘rsd

roe {,,s - MOMEHT WHepuuM MPUBEOEHHOr0 CeYeHWs SMeMeHTa OTHOCUTENbHO €ro LEeHTpa TAXeCTW,
onpegensemMblii no popmyre

Irgd=f+f5+f;’ (6.111)

3pgecb 7, 1, f; - MOMEHTbI MHEPLMN ceYeHu cTanedubpobeToHa, pacTsHyTON apmaTypbl U CXaTon apMaTypbl
COOTBETCTBEHHO;
A4 - MNoWwab NpMBEAEHHOrO MONepeYHoro cCeveHns saneMeHTa, onpegensemas no opmyre

Amd:A+AS.C£+A;.q_, (6112)

30ecb < - KoathULMEHT NpBeaeHUsT apMaTypbl Kk cTanedndpobeToHy

; (6.113)
A, A, A; - nrowRay MonepeyvHoro ceuveHusi cranedudbpobeToHa, pacTSHYTON M CxXaTol apmaTypbl
COOTBETCTBEHHO;

¥;- paccTosiHMe OT Hauboriee pacTsAHYTOro BOJSIOKHa cTanedubpobeToHa [0 LUeHTpa TAXecTu
NpUBELEHHOIO MOMEPEYHOrO CEYEHNS SNIEMEHTA

Sf red
g, = Ztred (6.114)
ﬂred

3[€Cb %, - CTATUHECKWUA MOMEHT MIOLAAM MPUBEAEHHOrO MOMepeYHOro CeYeHns aremMeHTa OTHOCUTENbHO
Hanbornee pacTsiHyTOro BosiokHa ctanedgmbpobeToHa.
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[lonyckaeTcst MOMEHT CoOnpoTuBIEHVst i,,; onpeaensTb 6e3 ydeTa apmatypsl.

6.2.13 OnpeneneHne MoMeHTa 00pa3oBaHMs TPELWH HAa OCHOBE HerMHeHoN AedopMaLMOHHOM Mogenm
NPOU3BOAAT UCXOOHA U3 MONOXEHUN, NpuBeAeHHbIX B 6.1.18-6.1.19, HO nNpu 3TOM pacyeTHble XapaKTepPUCTUKK
MaTepuanoB NMPUHMMAaoT AN NpeaerbHbIX COCTOSIHWIA BTOPOW rpymmbl.

3HayeHue M., onpedensioT U3 peLleHnsl CUCTEMbl ypaBHEHWH, NpyBeaeHHbIX B 6.1.20 u ycriosus (6.56),
NpYHAMas B HEM OTHOCUTENbHYO AechopMaLmio cTanedubpoBeToHa £ gy yayx Y PACTSHYTON rpaHu arieMeHTa ot

OEeVCTBUA  BHELLHEW  Harpysky, paBHOWM  MpeferibHOMy  3HAa4YeHWo  OTHOCUTENbHOM  Aecbopmaumm
cTanembpobeToHa Mpy PaCTSKEHUN € gy i , ONIPEAENIAEMOMY cornacHo 6.1.25.

PacueT WUPUHbI PACKPbITUA TPELWUH, HOPMaSibHbIX K npo,qoanoﬁ OCH NnemMeHTa

6.2.14 LLMpuHy packpbITUs HOPMarbHbIX TPEUWH &y (i =1, 2, 3 - CM. 6.2.7) 3MEeMeHTOB C NPOAOIbHON
cTanbHOM apMaTypoK onpeaesnaoT no dopmyre

s

5.
E 7

Ao =P Pz W ) (6-1 15)

roe iy - KoadUUMEHT, YHUTbIBAIOLLMIA MPOAOIPKATENbHOCTL AENCTBUS Harpysku, NPUHMMaeMbli paBHbIM:
1,0 - Npu HENPOJOMKUTENBHOM AESUCTBUN HArpysKuy;

1,4 - Npy NPOAOITKUTESNBHOM AENCTBUN HArpy3Ku;

W, - KOSMMULMEHT, YYUTLIBAIOWMA HepaBHOMEPHOE pacnpeferieHue OTHOCUTENbHBLIX Aedopmauun
pacTsHyTOW apmaTtypbl Mexay TpewwHamy; gonyckaeTcs fpuHMMaTb KoadduumeHT y, =1; ecrm npu 3Tom
ycroBue (6.104) He yaoosrneTBopsieTcs, TO 3Ha4YeHVe i, crieqyeT onpeaenaTb no opmyre (6.125);

T,- HanpshkeHue B MPOAOSbHOW PpacTAHYTOM apMaType B “HopMalibHOM CEYEHUW C TPELMHOW OT
COOTBETCTBYIOLLEWN BHELLHEW HAarpy3Kku, onpeaensemMoe cornacHo 6.2:15;

iP3 - KOAPDULMEHT, YUUTBIBAIOLLMIA XapaKTep HarpyxeHus, NpuHUMaeMbli-paBHbIM:
1,0 - 49 3reMeHTOB M3rnbaemMblX U BHELIEHTPEHHO CXKaTbIX;
1,2 - Ana pacTsHYTbIX 3NIEMEHTOB;

{;- 6asoBoe (6e3 yyeTa BIMSIHMS BMOA@ MOBEPXHOCTM apMaTypbl) PaCCTOSIHAE -MeXay CMEeXHbIMM

HOpPMarbHbLIMW TPELLMHAMW, ornpeaensemoe corracHo 6.2.16.

6.2.15 3HayeHus HanmpskeHVss G, B PaACTAHYTOW apmaType u3rnbaemblx arieMeHTOB OonpeaenstoT no

dopmyre

_ MUp-»)

7 Gty (6.116)
red

5

roe f,..g, ¥. - MOMEHT MHEPLMM W BbICOTA CXAaTON 30Hbl MPVBEAEHHOTO MOMEPEYHOro CeYeHWst aremMeHTa,
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onpefensemMbie C y4eTOM MIOLLAAN CEYEHMST CXKAaTOW 1 PacTsiHYTOM 30H cTanedmbpobeToHa, nrowaaen ceveHus
pacTaHyTOM U CXaToW apmaTypbl corfacHo 6.2.26, npuHMMasi B COOTBETCTBYIOLWMX (POPMYyrax 3HayYeHus
KoadhdhnLMEHTOB NpmBeaAeHUs1 apmaTypbl 1 cTanedmbpobeToHa pacTAHYTON 30HbI Kk cTanedmnbpobeToHy cxxaTomn
30HBI paBHbIMU

_ ) B rod

Qs = Ca = i (6117)

Eﬁ,?‘ﬂd ’ Eﬂj,rgd ’

specb E g . - NpBEAEHHBIA MOAYNb AedopMauum cxaTtoro craneubpobeToHa, yuuTbIBAOWMIA Heyrpyrve
aedopmaumm cxkaToro ctanedudopobeToHa n onpeaensemblin no opmyne
Rapn

ot (6.118)
JFd

E fhred =

E gt red - ONpefenaioT o opmyre (6.136).
OtHocuTenbHyto Aedopmaninio cranedrbpobeToHa £ i . NPpuHUMatoT pasHoii 0,0015.

Ans n3rnbaembix aneMeHToB ¥, =& (pucyHok 20), rae x - BbICOTa CXaTow 30HbI cTanedudbpobeToHa,
onpegendemas cornacHo 6.2.27 ¢ ydetom (6.117).

[lonyckaeTcs HanpskeHne o, onpeaendTs Mo opmyre

MRy Ay 2
G, = LER 6.119)
7, A,

roe A, - nnowab pacTAHYTOM 30HblI CEYEHNSA ANEMEHTA,;
Zp; - PACCTOSAHME OT TOYKM NPUIIOKEHUS PaBHOOEVCTBYIOLLEN YCUIMA B PACTSAHYTOW 30HE 3NeMeHTa 40 TOYKU
NPUIoXeHns: paBHOAENCTBYIOLLEN YCUIMMA B CXKAaTOMW 30HE 3IIEMEHTa;

Z,- paccTosiHue OT LeHTpa TSAXEeCTU pacTAHYyTOW apmaTypbl 4O TOYKM MPUIIOXKEHUS PaBHOAEWCTBYIOLLEN
YCUIUIA B CXXaTOW 30He arneMeHTa.

[na anemMeHTOB MPAMOYrOflbHOrO MOMEPEYHOro CedYeHus Mpu OTCYTCTBUMU. (UM Ge3 ydeTa) cxaToun
apmaTypbl 3Ha4YeHus z, U zz; (6.119) onpegenstoT no hopmyram:

x h+x
zszﬂzg—g;zbfz - (6.120)
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1 - ypOBEHb LieHTpa TSXXECTU NPUBEAEHHOIO NONEPeYHOro ceveHs

PucyHok 20 - Cxema HanpsikeHHO-AeOPMMUPOBaAHHOIO COCTOSIHUS 3fIEMEHTA C TPeLWHaMM NPy OEACTB UM
n3rnbatoLero MomeHTa (a, 6), nsrubaroLero MOMeHTa U-NPeAOSbHON CUIbI (B)

Mpy pevicTBuM m3rmbarolero MomMeHTa Af W MPOAOSbHOW CWibl A7 HanpsikeHue G, B PaCTAHYTOW
apmaType onpeaensatoT no popmyrne

My - N
55{ Vo~ el 4 }-qﬂ, (6.121)
fred Ared

roe A.i, ¥, - Nnowaab NPYBEAEHHOrO MonepeYHoro CeYeHNst areMeHTa 1 paccTosiHne OT Hauboree cxaToro
BOJIOKHA cTanedubpobeToHa OO0 LUEHTpa TSXKECTM MNPUMBEOEHHOrO CeYeHusi, Onpeaensiemble no oowym
npaBurnam pacyeta reoMeTPU4ECKNX XapaKTePUCTUK CEYEHW YIPYTX ANIEMEHTOB C Y4eTOM MroLaaen ceveHus
CXaToW 1 pacTsHYTON 30H cTanecdnbpobeToHa, NroLwaae CeYeHnst pacTsiHYTOW U CXKaTOW apMaTypbl COrnacHo
6.2.27, npuHMMasi Ko3MUUUEHTbI MPUBEAEHNS apMaTypbl U cTanedmbpobeToHa pacTsaHYTON -30HbI K
ctanedunbpobeToHy CxxaTom 30HbI No (6.117).

Hanpspkenve o, gonyckaeTcst onpeaensaTb Mo opmyrne

NormaCS 4.x® (NRMS10-16269) Wwww.normacs.ru 07.04.2026 c1p. 54 n3 98



CI 360.1325800.2017 KoHcTpykumm ctanedmbpobeToHHble. MNpaBuna... C 12.06.2018 pevictByeT, BBEAEH BNepBble

o, = N-(e, izs:'_RﬂJfZ,ser Ay Zpg (6.122)
5 AS 'Z.S , .

rae . - paccrodHne OT LUEeHTpa TAXeCTU paCTﬂHYTOﬁ apmMaTtypbl OO0 TOYKU NPUIOXKEeHUA NPOAOSIbHOWN Curbl A7 C

M
Y4ETOM IKCLEHTpUCUTETA, PABHOIO T

[ns ariemMeHToB NPSIMOYroSibHOrO CeYeHNs Npu OTCYTCTBMM (Uriv 6e3 ydeTa) CxxaTon apmaTypbl 3Ha4YEHUs =,
n z;; B (6.122) gonyckaeTca onpenendtb no opmyram (6.120), B KOTOpble BMECTO * criegyeT NoAcTaBrisaTb
T,y - BbICOTY CXXaTOW 30HbI CTaneubpobeToHa € y4eTOM BrMSHUS NPOAOSbHON CUMbl, ONPeAEnsiemMyto COrnacHo
6.2.27, npuHmasa KoadULMEHTbI NpUBEAeHVs apMaTypbl M cranedubpobeToHa pacTAHYTOM 30Hbl K
cTanedvbpobeToHy o (6.117).

B dopmynax (6.121) mn (6.122) 3Hak "nmoc" nNpuvHUMAOT MpWM pacTArMBaloWen, a 3Hak "MUHYC" npu
CKUMatoLLE NPOaOobHON cure.

HanpsxeHns <, He OOITKHbI -MPEBbIWATb 3HAYEHUA pacyeTHbIX COMPOTUBIIEHUA apMaTypbl PacTAXeHUo
OS5 NpeferbHbIX COCTOSHUIA BTOPOW FPYAfbl &, ;4 .

6.2.16 3HaueHWs 6a30BOro PaccTOSHNA MEXIY TPeLMHaMK {, OnpeaernsioT no popmyne

I =ky 50+U,5-tp2-tp3-j—5 , (6.123)
P

N NpuHUMatoT He Bornee k.
B dopmyre (6.123):

X ¢ - KOSHPMUMEHT, MPUHUMAEMBIII PABHLIM:

!
1,0-npmi{50;
d;

d ;
50. =L _npun 50 =L =100
Iy dy

Iy
0,5-npn = =100,
d;

roe dy v iy - AnameTp v anvHa ubpel;

iP5 - KOAPDULMEHT, YUUTBIBAIOLLMIA NPODUIL MPOAOTLHOM apMaTypbl, MPUHUMAaEMbIN PaBHbLIM:
- 0,5 - ana apmatypbl Nepuoanyeckoro npocuns;
- 0,8 - anqa rmagkor apmaTypbl;

ip; - KOAPMDULMEHT, YUUTLIBAIOLLWIA XapaKTep HarpyKeHWsi, NPUHUMAEMbI PaBHbIM:
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- 0,5 - on9 anNeMeHTOB M3rbaemMbIx n BHELIEHTPEHHO CXKaTblX;
=1,0 - ANA pacTAHYTbIX 3NIEMEHTOB;

& ;= HOMMHAIbHLIV AxameTp apmarypbl;
H 5= KOS PHLIMEHT HMBPOBOro apMMPOBaHKs Mo 0ObeMy.

Ecrm npu npoBeaeHWn pacyeToB 3HadeHve KoapuLmMeHTa g He YCTaHoBrEeHo, To B cpopmyny (6.123)
NoACTaBMAT €r0 MUHUMArbHO A0NYCTUMOE 3HadeHre, onpedensemoe no dopmyre (8.4).

3HaveHus 4, ‘ONpedensaioT no BbICOTE PacTAHYTOW 30HbI cTanedubpobeToHa =z, UCMOMb3ys npasura
pacyeTa MOMeHTa 06pa3oBaHUs TPELWH cornacHo 6.2.8-6.2.13.

6.2.17 3HaveHus KoadpdyiLpeHTa 1, onpedenstoT no hopmyre

&)
y, =1-08 > (6.124)
G.S

rae Csq. - HampsXeH/e B NPOAONbHOM PAcTAHYTOM apmaType B CeYeHWM C TpeuyHoW cpasy rnocre

obpasoBaHusi HOpMarbHbIX TpewwH, onpefersieMoe no 6.2.15, npuHUMasi B COOTBETCTBYOLLMX hopmyrax
3HaveHua M =M, ;

crc

T, - TO Xe, Npu OeVCTBUN paccmaTpmBaeMOon Harpysku.

A5 usrnbaembix aNEMEHTOB 3HaYeHVe KoadduuyeHTa i, AonyckaeTcs onpeaendTb no opmyne

s =1—o,g-%, (6.125)

roe M, onpegenatoT no chopmyre (6.107).
PacueT anemeHTOB cTanednépo6eTOHHbLIX KOHCTPYKLUMUIK MO aedopmManmuam

6.2.18 Pac4eT anemeHTOB CcTanembpobeTOHHbLIX KOHCTPYKUMIA Mo AedhopmaumaM nNpou3BOAAT C yHETOM
3KCMyaTauMoHHbIX TpeboBaHU, NMPeabABNAEMbIX K KOHCTPYKLMSIM.

PacueT no gecdopmaumsam crieqyeT NPOn3BOAUTL Ha OENCTBUE:

- NOCTOAHHbIX, BPEMEHHbIX OJMUTENbHBIX N KPaTKOBPEMEHHbIX Harpy3oKk npu orpaHu4eHun aedopmaumn
TEeXHOJIOrm4eCKMMun Unn KOHCTPYKTUBHBLIMU Tpe6OBaHVIFIMM;

- MOCTOSIHHbIX WM BPEMEHHbIX AMUTENbHBIX HAarpy3ok Mpu orpaHudeHMn aedhopMauyin-3CTeTUHECKUMU
TpeboBaHAMN.

6.2.19 3HayeHnss NpedensHO oNYyCTUMbIX AedbopMaumin aneMeHToB npuHUMatoT cornacHo CI120.13330 u
HOpPMaTVBHbIM JOKYMEHTaM Ha OTAENbHbIE BUAbl KOHCTPYKLVA.

PacuyeT cTtaneym6po6eTOHHbIX 3/IeMEHTOB No nporn6am
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6.2.20 PacueT cTanedmbpobeTOHHbIX 31IEMEHTOB MO NporMbéam NpomnsBoaAT U3 YCrioBUS

J = i (6.126)

roe f -nporud ctanedubpobeToOHHOro arieMeHTa OT AeNCTBUS BHELLHEN HArpy3Ku;
Jui - 3HAYEHne npeaernsHo JonycTmoro nporuba crtaneudpobeTOHHOro SreMeHTa.

Mporvbbl cTanednbpo6eTOHHLIX KOHCTPYKLMUIA ONPeAenstoT No O6LYM NpaBuram CTPOUTENbHON MEXaHMKU
B 3aBWCUMOCTU OT U3MMGHBIX, COBUIOBbIX M OCEBbIX AeOPMAaLMOHHBIX XapaKTEPUCTVK cTanedunopobeToHHOro
arieMeHTa B ceveHusiX 1o ero ArvHe (KpUBU3H, YrioB casura uT.4.).

B Tex crnyyasix, korga nporubbl ctaneubpobeTOHHbLIX 3NIEMEHTOB B OCHOBHOM 3aBUCAT OT U3MMOHbIX
aedopmaumn, 3Ha4YeHa NPorMboB onNpeaenstoT Mo XXeCTKOCTHbIM XapakTepucTkam cornacHo 6.2.21 1 6.2.30.

6.2.21 [nsa m3rnbaembix SNEMEHTOB MOCTOSIHHOIMO MO OJMHE 3feMeHTa ceveHuss 6e3 TpewwH nporubbl
onpeaensatoT no obLyM npaBuriaM CTPOUTESNBHON MEXaHUKN C NMPUMEHEHNEM KECTKOCTU MOMEPEYHbLIX CEHEHWN,
onpeaenaemon no opmyrne (6.130).

OnpepgeneHune KpUBU3HbI cTanehnbpobeTOHHbIX 3/IeMEeHTOB

6.2.22 KpuBusHy n3rubaemblX, BHELIEHTPEHHO CXaTbiX W BHELEHTPEHHO PAaCTSAHYTbIX 3MEMEHTOB A
BbIYUCIEHNS MX MPOrMOOB oNpeaenstoT:

- ONnA 3reMEHTOB WM Y4aCTKOB 3rieMeHTa, FAe B PacTAHyTOM 30He He obpasyloTcs HopMarnbHble K
NPOAOSbHOW OCU TPELLWHBI - CornacHo 6.2.23 1 6.2.25;

- ANs 3NeMEHTOB UM y4aCTKOB 3fiEMEHTa, rae B pacTsaHYTOM 30He 00pasytoTCs TPELMHbI - CorfiacHo 6.2.23,
6.2.24 16.2.26.

OnemMeHTbl UM y4acTKu 3NeMEHTOB paccmaTpuvBaloT 6e3 TpeuwH, ecrm TpewwHbl He obpasytTcsa [T.e.
ycrioBue (6.103) He BbIMONHAETCH] NPy OEVWCTBUM MOMHOW Harpysky, BKMOYAKOLLEH MOCTOSHHYIO, BPEMEHHYIO

ANMTENbHYIO Y KPaTKOBPEMEHHYH Harpy3KMu.

KpuBunsHy ctanedmbpoBEeTOHHbLIX 3NIEMEHTOB C TpelyuHaMu 1 6e3 TpewmH MOXHO Takke onpeferaTb Ha
OCHoBe ageopmMaLMoHHOM MOAEeN corfacHo 6.2.31.

6.2.23 MonHyI0 KpMBU3HY M3rMOAEMBbIX, BHELLEHTPEHHO CXaTblX U BHELEHTPEHHO PaCTSHYTbIX 3IEMEHTOB
onpeaendtT no hopmyrnam:

- AN y4acTKoB 6e3 TPELLWH B pacTSIHYTOM 30He

lz(lj +[l] ; (6.127)
P » 1 r 2

- 0J19 y4aCTKOB C TPELWHaMW B PacTsiHyTOM 30He

lz[l] _[lJ +(1J _ (6.128)
S S I
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B dopmyre (6.127):

1 1 .
[—] . (—] - KOMBM3Hbl COOTBETCTBEHHO OT HEMPOAOJPKUTESIbHOIO AEUCTBUA KpaTKOBPEMEHHbIX Harpy3ok
F P

1 2

W OT MNPOAOITKUTENBHOIO AENCTBUS NOCTOSAHHBLIX Y BPEMEHHbBIX ANMTENbHbIX Harpyasok.

B copmyne (6.128):

1 - .
(— - KpBM3Ha OT HENnpoaOJPKUTESNTbHOIO OEeUCTBUA BCEW HArpy3ku, Ha KOTOPYKO MPOU3BOOAT pacyeT Mno
r
1

Aedopmauysm;

1 -
(— - KpuBU3HaA OT HENPOOOJPKUTESIbHOIO AEUCTBUA NOCTOAHHBLIX N BPEMEHHbLIX OJUTENTbHbIX HAarpy3ok;
r
2

1 o
(— - KpuBU3Ha OT NpoAOJPKUTESIBHOIo 4eNCTBUA NMNOCTOAHHbBIX U BPEMEHHbIX AJITESIbHbIX HAarpy3oK.
r

3

r r

KpuBUW3HbI (lJ , [l] " [1] onpeaendatT cornacHo 6.2.24.
1 20 N3

6.2.24 KpuvBu3Hy cTanedmbpobeTOHHbIX 3fiEMEHTOB ! OT OEeNCTBUSI COOTBETCTBYIOLMX Harpysok (6.2.23)
¥

onpeaenstoT no opmyrie

, (6.129)

|
by | B2

roe M - vervbalumin MOMEHT OT BHELHEeW HarpyskvM (C. Yy4eTomMm MOMEHTa OT MPOAOSbHOW Curbl  })
OTHOCMUTESIBHO OCW, HOpPMarsibHOW MIIOCKOCTU OEUCTBUS U3rMOAlOLIErO-MOMEHTA U NPOXOASLLEN Yepe3 LEeHTp
TSHKECTM NPUBEAEHHOIO NMOMNEPEYHOIr0 CEYEHMSI ANIEMEHTA;

D)- u3rubHas »ecTKOCTb MPMBEAEHHOO MOMEPEYHOro CeYeHUsl 3NeMEHTa, onpeaernsiemasi no opmyre

D= By vy (6.130)

sgece Epy - moayrb Aedopmaumm cxatoro cranedubpobeToHa, OnpeaenieMbii B 3aBUCUMOCTM OT
NPOAOIPKATENbHOCTU AEVCTBUS HArpysku U C yY4€TOM Harm4usa Uk OTCYTCTBUS TPELLMH;

I,.s- MOMEHT WHEepUMM NpUBEOEHHOrO MOMepeyYHoro CeYeHUsi OTHOCUTENbHO ~€ro  LeHTpa TSXKECTH,
onpenenaemblii C Y4eTOM Hanmums UM OTCYTCTBUSA TPELLYH.

3HaveHus moayns gedopmauumm ctanedudbpobeTtoHa Zp; U MOMEHTa MHEPLUM NPUBELEHHONo CceyeHus
Le.s DA onemeHToB 6€3 TpeumH B pacTAHYTOM 30He M C TpewyHamu onpeaensoT no 6.2.25 n 6.2.26
COOTBETCTBEHHO.

Kecmkocmb cma.ned)u6po6em0HHoeo J/IeMeHma Ha y4acimke 6e3 mpeuwuH e pacmﬂHymoﬁ 30He

6.2.25 XecTtkocTb cTanembpobeToHHOro arieMeHTa [ Ha ydacTke 6e3 TpelyH onpeaenstoT no dopmyre
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(6.130).

MomeHT nHepumn fred npmeBegeHHoOro nonepeYvyHoro ce4eHnd aremMmeHTa OTHOCUTESTbHO €ro LieHTpa TAXeCTU

onpenensioT Kak Ars CrroLLHOro Terna no obuwyM npasunamM CoMpOTUBIIEHNS YNPYrX 3NEMEHTOB C y4eTOM BCEN
nrowgan ceveHust cranecubpobeToHa u nmrowpaen cevyeHuss apmatypbl € KO3(MUUMEHTOM MpuUBEOEHUS
apMartypsbl K ctanedunbpobeToHy < no dopmyre

Dog =1+, a+l, o, (6.131)

roe ! - MOMEHT MHepuun ctaneunbpobeTOHHOrO CEYEHWSI OTHOCUTENBHO LEHTpa TSXKECTU MPUBEOEHHOrO
NOMepPeYHOro CeYEHNs SNIEMEHTA;
i, f; - MOMEHTbl VHepUMM MroLpden CeYeHUs COOTBETCTBEHHO PaCTAHYTOM M CxXaTol apmaTypbl

OTHOCUTESTBbHO LeHTpa TAXEeCTU NpuBeeHHOro nonepe4vyHoro ce4eHnd arieMeHTa,

- KO3(hPULIMEHT NpMBEZEHUS apMaTypbl k cTanedudbpobeToHy, onpeaensiemblin no opmyne

E;
Ejbl ’

I =

(6.132)

3HauyeHve [ onpeaenatT no obLuyM nNpaBunamM pacyeta reoMeTpUHecKmX XapakTepucTUK CEYEHWA Yrpyrx
3MNEeMEHTOB.

MomMmeHT uHepuwm 1,,; gonyckaeTcs onpeaensTs 6e3 ydeTa apmatypsl.

3HaueHnst moayrns Aedpopmaummn crareubpobetoHa £gy B popmyriax (6.130), (6.132) npuHumaioT
paBHbIMU:

- Npn HeENPOAOJPKUTENTbHOM AencTemm Harpysku

gy =085 By, (6.133)

- rlpl/l I'IpO,U,OJ'DKI/ITeﬂbHOM ﬂeIZCTBI/II/I Harpy3K|/|
Eo =E £ 6.134
= e = ' 0 (6.134)

rae ®; .. - npuHumatot no Cr163.13330.

(MN3meHeHHasn pepakums, Mam. N 1).

Xecmkocmb cmanecqupoGemOHHoao JJ/IeMeHma Ha y4YacmkKe C mpewuHamu e pacmﬂHymoﬁ
30HE

6.2.26 XecTkocTb CcTaneduOpPOOETOHHOrO 3feMeHTa Ha yyacTkax C TpewpyHamMn B pacTAHYTOM 30He
onpenensatT C y4eTOM CrieaytoLLMX MOSIOXKEHNIA:

- ceveHus nocrie aeopmMmpoBaHma OCTarOTCS NIIOCKUMMU;
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- HAanpaXxeHua B CTaﬂe(bVI6p066TOHe CXaTOW 30HbI onpeaendroT Kak anda ynpyroro tena,

- HanpshkeHus B ctanedudpobeToHe pacTAHYTOM 30HbI B CEYEHUM C HOpMaribHON TPELLMHOM ONpeaensoT ¢
Y4EeTOM HESMHENHbBIX CBOWUCTB;

- paboTy pacTtaHyToro cranedubpobeToHa Ha ydacTke MeXOy CMEXHbIMWU HOpMaribHbIMU TpeLwmHamu
Y4UTBIBAKOT NOGPEACTBOM KO3pdmLmMeHTa 1y, .

YKecTtkoCTb CTaneubpobeTOHHOrO aneMeHTa I} Ha ydacTkax C TpelwHamu onpejendtoT no copmyne
(6.130) n npuHMMatoT He Boree XeCcTKOCTN 6e3 TPELLUH.

3HayeHre Moayns - Aedopmaummn cxatoro cranedubpobetoHa E g NPUHUMAKT PABHLIM  3HAYEHMIO
NPMBEAEHHOTO MOAYT AecpopMaumm £ g, .4, ONPEAEnseMoro no opmyre

R
By =Epreq = ML (6.135)
€ lred

B KOTOPOW 3HaYeHUsA OTHOCUTESTbHBIX AEOPMALNN € b1 req MPUHAMAIOT PABHBLIMM:

- MPW HENPOAOIPKUTENTbHOM AEUCTBUN Harpy3skn £ folred = 0,0015;
- NPV NPOOOITPKUTENTbHOM AEVCTBUM Harpyaku - no CIM63.13330.2018 (tabrmua 30).

3HaveHve moayna aedopMaunm pacTaHyToro-cranedmbpobeToHa £ gy MPUHUMAIOT PaBHBIM 3HAYEHMIO
npyBeAeHHOro Mozyns AecopMaLn & g; .. , ONPEAENAEMOro no dopmyne

R
Byt eq = 22 (6.136)

g e

roe £ - NpeAerbHbie OTHOCUTErbHbIE AedhopmaLmy cTanedrbpobeToHa Npy PacTsHKEHNM, NMPUHAMAEMbIE Mo
5.2.9.

MOMEHT UHepLM NPUBEAEHHOTO MONEPEYHOrO CeYEHNs reMeHTa f,,; OTHOCUTENbHO Ero LEHTpa TSXECTU
onpeaensioT C y4eToM:

- Mol an ceYermnst ctanedudpobeToHa CXaToM 30HbI;

- NroWRAmn cevenns ctanedmbpobeToHa pacTAHYTOM 30HbI C YCIOBHBbIM KO3(hULIMEHTOM NpMBEAEHUS K
cTanembpoBEeTOHY CKaTOW 30HbI gy ;

- NoLLAAN CeYeHUa CxaTon apmaTypbl C KO3(P(UUMEHTOM NpuBEeAEHNs apMaTypbl K ctanedmbpobeToHy
CXXaToOM 30HbI iy ;

- nrowaan pacTAHYTOM apmatypbl C KO3(MUUMEHTOM MpUBEAEHU apmatypbl K cTanedvbpobeToHy
CXXaToOW 30HbI i q.

Tyog = Lgy +1 g cogy +1, a1 oy, (6.137)

NormaCS 4.x® (NRMS10-16269) Wwww.normacs.ru 07.04.2026 ctp. 60 13 98


normacs://normacs.ru/128SU#000000000000000000000000000000000000000000000000007D20K3

CI 360.1325800.2017 KoHcTpykumm ctanedmbpobeToHHble. MNpaBuna... C 12.06.2018 pevictByeT, BBEAEH BNepBble

roe g, g, I, fs - MOMEHTbI MHepUuM nriowaaen cedeHuss COOTBETCTBEHHO CXaTOW M PacTAHYTON 30HbI

cTaneubpobeToHa, pacTaHYTOW M CXaTOW apmaTtypbl OTHOCUTESIbHO LEHTpa TSXeCTU NpvBEAEHHOro
NONEPEYHOro CeyeHms.

3HadeHns g, I, [_; onpefenarT no obuyM npaBwiam COMPOTUBIIEHWSI MaTepuarnos, MNPUHMMAS
paccTosiHie - OT Hauboree cCxaToro BONOKHa cTanedubpobeToHa OO0 LUeHTpa TSXKeCcTU npyMBEOEHHOro

nonepeyvHoro cevyeHus 6e3 ydeta cranedumbpobeToHa pacTsiHyTOW 30HbI (CM. pUCyHOK 21); Ana msrubaembix
3MEMEHTOB

Fem = Fms (6.138)

roe x, - CpedHssi BblCOTa CXaTow 30Hbl cTanedubpobeToHa, yuuTbiBaloWAs BIMsAHWE paboTbl pacTAHYTOro
cTtanecunbpobeToHa Mexay TpeLMHaMmM 1 onpeaendemas cornacHo 6.2.27 (CM. pucyHok 21).

3HaueHns [y 1 ¥, ONPEaesnsioT no obLyM NpaBuriam pacyeTa reoMeTPUYECKUX XapakTePUCTUK CeYEHIM
YMPYryX 3rieMEHTOB.

3HayeHusi yCroBHOro KoadhviliveHTa npuBeaeHus cTanedubpobeToHa pacTAHYTOW 30HbI Chg: W
k03 ULMEHTOB NPUBEAEHUS apMaTypbl K cTanenbpobeToHy iy U tyy ONpeaenstoT no 6.2.29.

(M3meHeHHasn pepakums, Mam. N 1).

6.2.27 Ona wu3rubaeMbiX SMEeMEHTOB MOJSIOXKEHUE, HENTParbHOM OCWU (CPedHsAs BbICOTa CXaTOW 30HbI
ctanecunbpobeToHa) onpeaensioT U3 ypaBHEeHUs!

S = S0 + oy S — 2y - S (6.139)

rae Spo, S, S;p M Slsn - cTaTmdeckne MOMEHTbl COOTBEICTBEHHO CXaTOWM W PaACTAHYTOW 30Hbl
ctaneunbpobeToHa, pacTAHYTOM M CXKAaTOW apMaTypbl OTHOCUTENBHO HEUTPasbHOM OCW.

[na npsiMOyronbHbLIX CeYEHU C pacTSHYTOM U CxaToM apMaTypoy BbICOTY CXXaToW 30HbLI ONpeaenstoT no
dopmyre

k | ' a'
xmzﬁ' ':U-s'(l.s?"'u-s'0'5.51+O£ﬁ:f:'2+(1_aﬂnf){2us'05.52"'2“-5'0'551'E+&j&f}_(6.140)
~ (4 Ctp + i 0ty + b))
s o 4

roe s =
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Ala

5

51
Efp O = EpEp red

Os = EgnFs red

Efbe2 Rinia ser

1= YPOBEHb LEeHTPa TAXXeCTU nonepe4YHoro cevYeHus

PwucyHok 21 - MpuBeaeHHoe nonepeyHoe ceveHne 1 cxema HanpsikeHHO-4edOpPMUPOBaAHHOIO COCTOSIHMS
arnemeHTa ¢ TpellmHamu aris _pacyeTa ero rno AedopMaLmsamM npu AencTBUN 13rmbatoLLero MoMeHTa

[N BHELEHTPEHHO CXaTblX W BHELEHTPEHHO pPacTSAHYTbIX 3MEMEHTOB TOSIOXKEeHUe HeWTparbHONM ocu
(BbICOTY CXXaTOW 30HbI) ONPEeAEnatoT U3 ypaBHEHUS

Do+ gy L gep + 0y - T + 0y -1,
L BE L fBE 32 744l 1 B (6.141)

.}?N_ T
S+ N men T S yn Oy -8

roe ¥ - PaccTosiHue OT HEeUTParbHOM OCK A0 TOYKW MPUMOXEHUS NPOAOMbHON CUnbl 27, OTCTOSILLEN OT LieHTpa
M
TSXECTM NOSHOro ceveHuns (6e3 ydeta TPELWH) Ha PacCTOSHWN g3 = F;

Two, {men, I, f;n, Smn, Sm, S, S.ISD - MOMEHTbI MHEPLWUN N CTaTU4EeCKNe MOMEHTbI COOTBETCTBEHHO

CXaToOW W pacTsiHyTON 30H cTanecmbpobeToHa, pacTAHYTOM N CXaTOM apMaTypbl OTHOCUTENbHO HEWTpasribHON
ocMm.

[lonyckaeTcst Ans 3reMeHTOB NPSIMOYTOSlbHOrO CEYEHNSI BbICOTY CXXaTOW 30HbI NMPWU AENACTBUN M3rnbatoLLmX
MOMEHTOB A W NPOAOoSbHOM CUrbl }/ onpeaensTe no opmyre

fred 4
"q'.red M

T =Xy T

(6.142)

roe zje - BbICOTA CXaToOW 30HbI U3rnbaemoro anemeHTa, onpegernsemas no opmyriam (6.139), (6.140);
Jiads Avag - MOMEHT MHEpPLMM W Nriowadb MPUBEOEHHOro MOMEepeyYHOro CeveHVs, onpepensemMble AN
NonHoro ceveHus (6e3 ydyeTa TpeLLmH).

3HayeHus reoMeTpun4eCKmMX XapakTepucTtuk ce4eHnda afieMeHTa onpeaendtoT no OGUJVIM npaBuram pacyeTa
ceyeHna ynpyrux arieMeHToB.

B dopmyne (6.142) 3Hak "nmoc" NpuMHUMAlOT MpY CKUMAIOLLER, a 3HaK "MUHYC" npu pacTAruBaroLen
NPOAONbLHON cure.

NormaCS 4.x® (NRMS10-16269) Wwww.normacs.ru 07.04.2026 c1p. 62 13 98



CI 360.1325800.2017 KoHcTpykumm ctanedmbpobeToHHble. MNpaBuna... C 12.06.2018 pevictByeT, BBEAEH BNepBble
6.2.28 XKecTkocCTb M3rnbaembix ctanembpobeTOHHbIX aNeMeHTOB JoMnycKaeTca onpeaendTe nNo gopmyre

D=E; joqdsziin —xy), (6.143)

roe Z - paccrosiHve OT LeHTpa TAXeCTW pacTAHYTOM apmaTtypbl A0 TOYKWU MPUIIOXKEHWUS pPaBHOOEVCTBYIOLLEN
YCUIMVN B CXXaTOW 30HeE.

[na 35neMeHTOB NPSIMOYrofibHOro CeYeHUst Npy OTCYTCTBUM (U 6e3 ydeTa) cxxaTon apMmaTypbl 3HaYeHue =
onpeaenatT No dopmyre

zzku—%xm. (6.144)

[na anemeHTOB MPsIMOYrofibHOro, TAaBPOBOTrO (C MOSIKOW B CXaToOW 30HE) M OBYTaBPOBOrO NonepeyHbix
CEYEHW 3HaYeHre z [OMNycKaeTcs npuHUMaTh paBHbIM 0,8 % .

6.2.29 3Ha4deHve ycroBHOro koadduumeHTa NnpMBeaeHus ctaneduopobeToHa pacTAHYTOM 30HbI CEYEHMS K
cTaneumbpobeToHy CKaToW 30HbLI APVHUMAIOT C Y4eTOM XapakTepa ero AedOpMUPOBaHMS NPU PaCTSXEHUM
paBHbIM

E
gy = 22 (6.145)
B
B red
3Ha4veHus koachdULMEHTOB NpVBeOEHMs] apMaTypbl Kk cTanedrndpobeTOHy NPYHMMAIOT PaBHbLIMU:
- AN cxaTtoun apmaTypbl
E.S
Qs = . (6.146)
Sorad
- AN pacTsHyTON apMaTypbl
E
Gyy = —2 (6.147)
Ejb,red

TA€ Ep yoq V& pyreq - ONpeaensioT no 6.2.26;
E; 1oq- NPUBEEHHBIN MOAYNb AedopMaLmm pacTaHyTON apMaTypbl, onpeaensemMbliii C y4eToM BIMSAHNSA
paboTbl pacTsHyToro cranedmbpobeToHa Mexay TpelmHamMmm no opmyrne

E
sred = — - (6.148)
' W

&

)

3HaveHusa koaddurumeHTa 1y, onpegenstoT no dopmyre (6.125).

[lonyckaeTcs npuHumaTb W, =1 W, cregoBaTternbHO, ,n =, . [1pn 3TOM, ecrm ycriosue (6.126) He
BbIMOSHAETCS, pacyeT NPOU3BOAAT C YHeTOM KoaddpuLmeHTa 1, , onpeaensemMoro rno dopmyre (6.125).

6.2.30 [Mpornbbl cTanedndpobETOHHbIX 3MEMEHTOB MOXHO ONpedernsaTb no obumm npaBuiam
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- 1
CTpOuUTESIbHON MEXaHNKN C UCMNOJIb30BaHNEM BMECTO KPUBU3HbI (— HenocpencTtBeHHO M3rMBHBIX KECTKOCTHBIX
¥

XapakTepuUCTVMK [} MyTemM 3ameHbl YNPYrux M3rMbHbIX XapakTepucTuk X7 B pacyeTHbIX 3aBUCMMOCTSIX Ha
yKa3aHHbIe XxapakTepucTukun 7, Bbluucngemsle no popmyram, npyBedeHHsIM B 6.2.24 1 6.2.28.

[Mpn coBMECTHOM OENCTBMN KPATKOBPEMEHHOW U ASMTENbHON HArpy3oK MosHbiv npornd anemeHToB 6e3
TPELMH 1 C TPELLMHAMW B PACTSHYTOW 30HE ONPeaensoT NyTeM CyMMUPOBaHMSA NPOrMboB OT COOTBETCTBYHOLLYX
Harpy3oK Mo aHasiormm ¢ CyMMUPOBaHMEM KPUBU3H MO 6.2.23, NpvHMMas eCTKOCTHbIE XapaKTEPUCTUMKM I B
3aBVCMMOCTN OT NPOAOITKUTENBHOCTN AENCTBUS paccMaTprBaEMON HarpysKku.

JonyckaeTcsa npn onpeaerneHn XeCTKOCTHbIX XapaKTepPUCTUK 71 3reMEHTOB C TpeLwHaMu B pacTAHYTOM
30He MpuHMMaTb KoaduumeHt w, =1. B 3ToM criydae npyv COBMECTHOM [EWCTBUM KPaTKOBPEMEHHOW U
OTMTENbHOW  Harpy3ok MOSHbIA  npornd  m3rmbaemMblX SMEMEHTOB C  TpeuumHamu OnpedensdiT  nytem
CYMMUPOBAHMA MPOrnboB - OT. HENPOAOITKUTENBHOMO  OEWCTBUS  KPaTKOBPEMEHHOW Harpyskm wu  oT
NPOLOITKUTENBHOTO AENCTBUSA. ANUTENBbHOM Harpyskm C Y4eTOM COOTBETCTBYIOLLMX 3HAYEHWUN >KECTKOCTHbIX
XapaKkTepucTuK I, T.e. NOAOBHO TOMY, KaK 3TO MPUHATO A 3fieMEeHTOB 6e3 TpeLLyH.

OnpegeneHne KpuBU3HbI -~ cTane(pubpoOGEeTOHHbLIX 3NeMEeHTOB Ha OCHOBE HeNnuHeMHOWm
AedopmMauMoHHON Moaenu

6.2.31 MNosHyto KpyBU3HY cTanembpoOeTOHHbIX 3NIEMEHTOB Ha ydacTkax 6e3 TpeLwH B pacTsiHyTON 30He
ceyeHust onpeaenatoT no copmyne (6.127), a Ha ydacTkax C TpPELLMHAMKN B PACTSHYTON 30HE CEYEHMs - MO
dopmyre (6.128).

3HauveHNa KpMBU3H, BXoOAWMX B hopMyrbl (6.127) n (6.128), onpeaensioT U3 peLleHns CUCTEMbl YypaBHEHUI
(6.46)-(6.48). Npn aToM ANS 9NEMEHTOB C HOPMallbHbIMWU TpeLMHaMU B PacTAHYTOW 30HE HanpskeHue B
apmaType, nepecekaloLein TpeLyHbI, onpeaendoT no opmyne

E P T
gy=-—"23% 3 (6.149)
)
LU_E;'
roe
w = 1
§ =
1402 Esj,crc ) (6.150)

5

30€eCb Eg e - OTHOCUTErbHAs Aedopmaumsa pPacTSHYTON apmaTypbl B CEYeHU C TPELMHON cpasy nocre
06pa3oBaHNsA HOpMarbHbIX TPELLH;

£5- YCPEAHEHHas OTHocuTerbHas AedopMaLyns PacTAHYTOW apMmaTypbl, Nepecekalolleil TPELMHbI, B
paccMaTpvBaemou cTagum pacyeTa.

Mpy onpeaerneHMM KpvBWU3H OT HEMNPOIOITKATENIbHOTO OEWCTBUS HarpyskM B pacyeTe  UCMoSb3ytoT
AvarpaMmbl  KpaTKOBPEMEHHOrO AedhopMMPOBaHUS CXaToro M pacTsHyToro cranedubpobeToHa, a npu
onpeaerneHnn KpUBU3H OT NPOJOIPKATENbHOMO AEVCTBUS Harpysku - aMarpammbl 4SmMTeNbHOro 4edopMmMpoBaHms
cTaneubpobeToHa ¢ pacyeTHbIMW XapakTepUCTMKaMm Ans NpeaeribHbIX COCTOSHWN BTOPOW Fpynnbl .

[na 4acTHbIX CrlydaeB OEVCTBUSI BHELLHEN Harpysku (M3rmb B OBYX MIIOCKOCTSX, M3rMb B MIIOCKOCTM OCU
CUMMETPUM MOMEPEYHOro CedYeHusl arieMeHTa U T.N.) KpvBU3HbI, BXxogsuwme B dopmynbl (6.127) n (6.128),
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onpeaendtoT U3 peLLeHs CUCTeM YpaBHEHUI, ykasaHHbIX B 6.1.20-6.1.23.

7 NpepgBapuTeNnibHO HanpsiKeHHble cTanenopob6eToOHHbIE KOHCTPYKLMU

7.1 MpeaBapuTenbHble HaNpPsXXeHUA apMaTypbl

7.1.1 MNpedBaputerbHbie HANPsKEHNUS apMaTypbl Oy, NpuHUMatoT He Gonee 0,9 X, Ars ropsivekaTtaHow u
TePMOMEXaHNYECKM YIPOYHEHHON apMaTypbl 1 He 6onee 0,8 &, , Ana xonoaHoAedoPMUPOBAHHON apMaTyphb! U
apMaTypHbIX KAHATOB.

7.1.2 Tlpu pacyeTe mnpeaBapuTENbHO HAMPSKEHHbIX KOHCTPYKUMA credyeT YduTbiBaTb CHWDKEHWE
npeaBapuTenbHbIX HaMmPSKEHWIA. BCreAcTBME MOTepb NpeaBapuUTENlbHOrO HamnpsKeHns - 00 OKOHYaHUs
nepenayn yCunui HaTskeHus Ha cTanedubpobeToH (MepBbie NOTEPK) U MOCTe NEPedaYym YCUrMs HaTsKEHUS Ha
cTtanecunbpobeToH (BTopble MOTEPN).

Mpw HaTsXKeHUM apMaTypbl Ha yNopbl crieayeT yuuTbIBaTh:

- nepBble MOTepu - OT pernakcauuv npeaBapuUTerbHbIX HanpsXXeHUn B apmaType, TemnepaTypHOro
nepenaga npu TepMmieckon o6paboTke KOHCTPYKLMA, AedhopMaLimM aHKepoB U edhopmanium opmbl (YNopoB);

- BTOpble NOTEPM - OT YCaAKM M NoridydecTn ctanedrbpobeToHa.
Mpu HaTsKEHUM apmaTypbl Ha cTanednuopobETOH CrieayeT yunUTbiBaTh:

- nepBble noTepun - oT ,qecbopmau,vm adHKepOoB, TpeHud apMaTypbl O CTEHKU KaHasrioB UM NOBEpPXHOCTb
KOHCTPYKUWA;

- BTOpble NMOTepU - OT periakcauum npeaBapuTenbHbIX HanpskeHud B apMaType, ycadku U nosidyqecTy
ctanedubpobeToHa.

(NameHeHHasn pepakuma, Mam. N 1).

7.1.3 MNoTepu OT penakcaLmm HanpshxeHUA apMaTypbl A, ONPeAErAT Mo hopmMyram:

- Ansa apmartypsbl knaccoe A600-A1000 npu cnocobe HaTsKeHWS

MEXaHUYECKOM - G = 0,15, —20; (7.1)
SNEKTPOTEPMUYECKOM - LT = 0,030, (7.2)
- Ans apmaTtypbl knaccos B, 1200-E , 1500, K1400, K1500, K1600 npu crnocobe HaTshreHis:

O'_SP

MEXaHUHECKOM - AT = [0,22 - D,IJ- Csp s (7.3)

5.1

ANIEKTPOTEPMUYECKOM - AT = 0,050, . (7-4)
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34ecb Cgp MMa, npyHumaeTcs 6e3 noTepsb.
[pu oTpuuaTENbHBIX 3HAYEHUAX ATy NPUHAMAIOT AG, =0.

MNpu-Hamm4mm Goree TOYHbIX JaHHbIX O perakcauuy apmaTypbl JOMycKaeTcs NpUHYMaTb MHble 3HaYeHVs
noTepb OT perakcaLum.

7.1.4 Tlotepu ATz OT TemnepaTypHoro nepenaga A:, °C, onpeaenseMoro Kak pasHocTe Temneparyp

HaTSHYTOM apMaTtypbl B 30HE HarpeBa M YCTPOWCTBA, BOCMPVHMMAIOLLETO YCWIMSI HATSXKEHUs Mpy Harpese
ctanedunbpobeToHa, MPUHMMALOT PaBHbIMU

AGgy = 1,254z, (7.5)

Mpu OTCYTCTBUM TOYHBIX AaHHbIX MO TeMnepaTypHOMY nepenazy AonyckaeTcs NpyHUMaTh iz = 65°C.

Mpy HamMum Gonee ToYHbIX AaHHbIX O TeMnepaTypHo 06paboTke KOHCTPYKLMM AOMycKaeTcs MpUHUMAaTh
VHblE 3HAaYEHVsI NOTEePb OT TEMMNEPaTYPHOro nepenaga.

7.1.5 ToTepu ot Aedopmaumm CransHon opmbl (YNopos) A3 NPU HEOAHOBPEMEHHOM HATSKEHM
apmaTypbl Ha hopmy onpeaenstoT no hopmyrie

2-1 Al
"E"Gs}ﬁ =2_'TE.5= (7.6)

M

roe # - 41Crio CTePXKHEN (Fpymnn CTEPXKHEN), HATArMBAEMbIX HEOAHOBPEMEHHO;
AJ- cOMKeHe yNopoB MO JMHUM OEVICTBUSA YCWIMS HATSDKEHUS apMaTypbl, ONpefensemMoe u3 pacyeta
aedopmanimm popmel;

{- paccTosiHie Mexay HapyKHbIMW FPaHSAMM YNOPOB.

I'IpM OTCYTCTBUMN OaHHbIX O KOHCTPYKUWUA (bOprI N TEXHOJIOTUN U3rOTOBJIEHNA OOMNMYyCKaeTCA MNpuHMMaTb
AG,3 =30 MMa.

Mpy anekTpoTEPMMYECKOM Crnocobe HaTskeHus apmatypbl MnoTepu o1 Aedopmaumm opMbl  He
YYUTLIBAKOTCS.

7.1.6 MoTepm oT AechopmaLyv aHKEPOB HATSKHBIX YCTPOUCTB AT, MPU HATSHKEHUM apMaTypbl Ha Yropbl
onpeaenatoT no hopmyre

bi]

50

roe AJ - obxaTue aHKepOB WM CMELLEHME CTEPXHS B 3aXKMMax aHKEPOB;
{- paccTosiH/e Mexay HapyKHbIMW FPaHSAMU YNOPOB.

Mpy OTCYTCTBUM A@HHbIX AOMYCKAETCS NPUHAMATL Aj = 2 MM.
Mpy anekTpoTEPMMYECKOM crocobe HaTskeHuss apmaTtypbl noTepu OT Aedopmaumy aHKEpPOB - He
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YIUTLIBALOT.
7.1.7 Tlpn HaTskeHUM apmaTypbl Ha cTanedubpobeToH notepu oT AedopMaLmmM aHKEPOB HATAXHbBIX

YCTPOVCTB, AT 4 ONPeAendtoT no gopmyre (7.7), B KOTOPOW MPUHMMAKOT Af=2 MM, @ MoTepu OT TPeHus O
CTEHKW KQHASIOB UM MOBEPXHOCTb KOHCTPYKLMM ONpeaensitoT no hopmyre

1

roe ¢ - OCHoBaHWe HaTyparbHbIX florapumMos;
W, & - KO3 PUUMEHTI, onpeaensemMslie no Tabmmue 5;

X - AfvHa ydacTka OT HaTs>KHOro YCTPOMCTBA 0 PaCYETHOrO CEYEHUS, M;
&- CyMMapHbIii yron NoBOpoTa 0cu apmaTypbl, pag;

npeaBapuTeribHbIE HAaNPsKEHS apMaTypbl Oz, NPUHMMAatoTCs 6e3 noteps.

Tabrmua 5
KaHnan unm noBepxHoCTb 3HaveHnsa koahPULNEHTOB ONA ONpeaeneHns notepb oT
TpeHust apmaTypbl

w &, AnNs apMaTypbl B BUE

My4KoB, KaHATOB cTepxHen

nepuoanyeckoro
npocuna
1 Kanan:
- C MeTanIM4Yeckon NoBEpPXHOCTbIO 0,0030 0,35 0,40
- co cTanedmbpobeTOHHOM MOBEPXHOCTLIO, 0 0,55 0,65
00pasoBaHHbLIN XEeCTKUM KaHarioobpasoBaTenem
- co cTanedmnbpobeTOHHOM NOBEPXHOCTbIO, 0,0015 0,55 0,65
obpasoBaHHbI TMOKMM KaHanoobpasoBaTenem

2 CtanecdunbpobeToHHass NOBEPXHOCTb 0 0,55 0,65

7.1.8 MNoTepw oT ycaakm ctanedubpobeToHa 4Tz, 5 NPU HATSHKEHUM @pMaTypbl Ha YMopbl ONPeAenstoT Mo
dopmyre

"’-"‘Gspj =Emah £, (7.9)

roe Eﬂ:,sh - fedopmauum ycagku CTaJ'Ie(*)VI6p06eTOHa, 3Ha4YeHUA KOTOPbIX MOXHO I'IpVI6J'IVI)KeHHO npnHMMaThb B

3aBUCMMOCTM OT Krnacca 6eToHa-MaTpuLbl paBHbLIMU:
0,0002 - ana 6eToHa-maTpuUbl kKnaccoB B35 u Hke;

0,00025 - ana 6eToHa-maTpuupl knacca B40;
0,0003 - ansa 6eToHa-maTpyubl knaccos B45 nBbilLe.

Ona ctanecunbpobeToHa, NoABeprHyToro TennoBon o6paboTke nNpu atMOcepHOM OaBrieHMn, NoTeEPUN OT
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ycazku craneubpobetoHa 40,5 BbIYUCTAIOT MO hopmyrie (7.9) C yMHOXEHUEM MOSyYEHHOTO pesyrbTaTa Ha
KoappuumeHT, paBHbin 0,85.

Motepu oT ycagkn cTanedubpobetoHa AGgs MPU HaTsXEHMM apmaTypbl Ha  cTanedubpobeToH
onpeaenatT no cgopmyre (7.9) ¢ yMHOXEH/MEM MOSYYEHHOrO pesyrbTaTta HE3aBMCUMO OT YCMOBUN TBEPOEHUS
cTtanegunbpobeToHa Ha KOadhprLIMEHT, paBHbI 0,75.

HonyckaeTcs notepu oT ycaaku ctanedurbpobeToHa onpeaensaTb 6onee TOYHbIMM MeTOAaMN.

7.1.9 MNoTepw o1 noray4ecTu ctanedunbpobeToHa 4G5 OnpeaenstoT no opmyre

0,8 - Poer  © popy
2
Ky Ared

red

ﬂgsprﬁ =

(7.10)

T+o Py | 14 (1+08 1y )

roe ®p . - KoadduLUMeHT nomyydectu 6eToHa-maTpuLbl, onpegensembii no CM 63.13330.2018 (tabrmua 6.12);
G my; - HaNPskeHns B ctanegubpobeToHe Ha ypOBHE LieHTpa TSHKECTU paccMaTtpuvBaemoii j-i rpynmb
CTEPXHEeWN HanparaemMon apMaTtypsl;

Y - PACCTOsIHME MEeXOy LIeHTPaM TAKeCTU CeYeHNst paccMaTpMBaeMON rpynbl CTEPXHEN HanparaemMon
apmaTtypbl 1 NPUBEAEHHOTO NMOMNepPEeYHOro CEYEHMSI ANIEMEHTA;

Aoy, l..g - MNOWAAb NPVBEAEHHOTO CEYEHWSI ANEMEHTA U ee MOMEHT MHEPLMM OTHOCWUTENMbHO LIEHTpa
TSXKECTU NPUBEOEHHOIO CEYEHVS;

Hespr - KOahPULIMEHT apMUPOBaHNS, PaBHbIN ASPJ-IA, rae 4 un ASPJ- - nrowaan rnonepeyvHoro ceveHus
3iEMEeHTa 1 paccMaTpmMBaEMON rpynnbl CTEPXXHEN HANMPAraemomn apMaTypbl COOTBETCTBEHHO.

Ona cranedumbpobeToHa, NoABEPrHYTOro TensnoBon o6paboTke, MOTEPU OT MNOSBYHECTU BbIYMCIIAOT MO
dopmyne (7.10) ¢ yMHOXEHMEM NOSTyH4EHHOrO pesyrbTaTta Ha KoadbduumeHT, paBHbIn 0,85.

[onyckaeTca notepu OT nomdydecTn cranedubpobeToHa orpenendaTe 0Ooree TOYHbIMW MeTogamu,
Y4UTbIBAOLLMN BISIHME (hBPOBOro apmupoBaHms.

HanpsxeHns C g, ONpeaensioT no npasuriam pacuyeta ynpyrux matepuaros, npuHuMmas npuseaeHHoe

ceyeHVe aremMeHTa, BKMYawlee nrouwpas cedvyeHus cranecubpobeToHa w. mrowadb CceyeHus Bcen
NpoaOnbHOM apmaTtypbl (HanparaemMon W HeHanpsiraeMown) ¢ Ko3(hULMEHTOM npuBeAeHUs apmaTypbl K

£
ctanembpobeToHy = = E—s cornacHo 7.1.10.
i
Mpu C <0 NPpUHUMAETCA LG5 =0 1 A4 = 0.
(M3meHeHHasn pepakums, Mam. N 1).

7.1.10 lMorHble 3Ha4YeHVs nepBbIX MOTEPb MpeaBapuUTENbHOrO HanpsixeHua apmartypbl (no. 7.1.3-7.1.6)
onpeaenatoT no hopmyre

"'L"‘G.sp(l]l = E&Gspi , (7.11)
i
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roe i - HoMep noTepb NpeaBapUTENbHOIO HANPSXKEHMSI.
Ycunve npegBaputenibHOro obxatust ctanedumbpobeToHa C y4eTOM MEPBLIX MOTEPb OMNPEAendatT Mo
dopmyrne

Ay = JZ_'iﬂspf Capiyy ) (7.12)

roe Agy W Cgihy; - NNOLAAbL CEYEHNs f-ii rpynMbl CTEPXHEN HanpsraeMon apMaTypbl B CEHEHUM arieMeHTa U
npeaBapuTenbHOE HaMPsXXeHre B rpynne ¢ y4eTOM MepBbiX NoTepb onpeaensioT no dopmyrie

Depilly = oy ~ &G.SPI:].:IJ' ) (7.13)

30€Cb Ty - HaYanbHoe NPeABapUTenbHOE HaMpshkeHe paccMaTpUBaeMON rpyMMbl CTEPXKHEN apMaTypbl.

MonHble 3HaYeHVsa NepBbIX U.BTOPbLIX MOTEPb NPEABAPUTENBHOIO HanpsixeHua apmatypbl (no 7.1.3-7.1.8)
onpegenaoT no opmyne

Tsp(a) = ZATpi . (7.14)
1

Ycunve B Hanpsiraemor apmatype C y4eTOM-MOSHbIX NoTepb onpeaenatoT no hopmyre

Hoy = ?ﬁﬂsp.f Ospizj) (7.15)

rae Osp(zy; = Oapy ~ 05025 -
ﬂpM ﬂpOGKTI/IpOBaHI/II/I KOHCprKLI,I/IVI NOJHbIEe cymmaprle I'IOTepVI GSP':IU' ana apmaTypbl, paCI'IOJ'IO)KeHHOIZ B

pacTAHYTOM MpW 3KCMyaTaumn 30He CeYeHust anemMeHTa (OCHOBHOM paboyern apmaTtypbl), cregyeT npuHuMaTh
He meHee 100 MlMa.

Mpw onpegeneHun ycuivsl NpeaBapuTeNbHOro obxaTus ctanedpubpobetoHa F C yYETOM MOSHbIX NMOTEPb
HaNpsKeHWA crieQyeT YYUTbIBaTb CXKUMAOLWE HAMPsSKeHUs B HEHaMPSIraéMon apmaType, YMCHeHHO paBHble
CyMMe noTepb OT ycaaku 1 Non3ydecTy ctanedrbopobeToHa Ha ypOBHE 3TON.apmaTypbl.

Mpu onpeneneHUn ycunvii o6xaTns C y4eTOM HeHamnpsraemon apMaTypbl Ha YpOBHe HeHanpsiraemomn

e 5

apmartypebl, MOTEPU OT MOSBYHECTV HA STOM YPOBHE MPUHAMAIOT PABHBIMUN &G 55 -i, roe &G - noTepm ot
Cp

Nnorsy4ecT AOnd CTepXXHEW Hanpsaraemon apmartypbl, Onvkanwen K paccMaTpuBaeMoOW HeHanpsraemomn

apmaTtype; Cg; U Tpy - HANPskeHns B cTanedubpobetoHe Ha YpoBHE paccMaTpuUBaEMOW HeHanpsiraemoi u
Hanpsiraemon apmMaTypbl COOTBETCTBEHHO.

7.1.11  TlpenpapuTtenbHble HampspkeHust B cTanedubpobeToHe Gg, My < rfepejade  ycurns
npeasapuTensHoro obxatna Hiy, onpeaensemMoro ¢ y4eToM NepBbiX NoTepb, He A0MMKHbLI NPEBLILATh:

0,9 Ry - €CIM HAMPSHKEHNSA YMEHBLLAKOTCA WM HE N3MEHSIOTCS MPU AEUCTBUN BHELLHVX HArpy30K;

0,7 Ry - €CIM HAMPSHKEHUS YBENMUMBAIOTCSA NPY AEVACTBIM BHELLHUX Harpy3oK.
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HanpsixxeHusi B cTanegubpobetoHe S g, ONpeaenstoT no opmyre

By Ry epp yiM.
S op = () 4 *h #op Y Y
A.red fred

, (7.16)

roe fyy - ycwie npeaBapuUTernbHOro o6xaTtus ¢ y4eToM NepBbiX NoTepb;

M - narnbarouyi MOMEHT OT BHELLHEW Harpysku, OeVCTBYOLWN B cTagum obxatus (COOCTBEHHbIN BEC
anemMeHTa);

F - paccTosiHMe OT UeHTpa TAXKECTU CeYeHns 40 paccMaTpMBaeMOoro BOJIOKHa;

g0p- OKCLUEHTPpUCUTET YyCunua Ph) OTHOCUTEJIbHO LEHTpa TAXEeCTU npMBedeHHOro nonepeYvyHoro ceYveHusa
aAnemMeHTa.

7.1.12 [rvHy 30HbI Nepefa4vn npeaBapuTENLHOrO HanpsixeHust Ha ctanedubpobeToH ans apmaTypbl 6e3
OOMOSHUTENbHbIX aHKEPYHOLLWMX YCTPOWCTB-0NpeaesnstoT no gopmyre

;o S s (7.17)

P =
Rbond U

Ho He MmeHee 104, 1200 MM, a AN apmaTypHbIX KaHaToB - Takke He MeHee 300 MMm.
B dopmyne (7.17):

G.sp - npeaBaputesibHoe HanpsaXxXeHue B Hanpﬂraemoﬁ dapmartype C y4eTOM NepBbIX NOTePb;

Rpend - CONPOTVBIEHWE CLENNEHUA HanpsaraeMon apMaTtypbl ¢ _ctanedubpobeToHOM, COOTBETCTBYHOLLIEE
nepenaToYHON NPOYHOCTH cTanedrbpobeToHa 1 onpedensemoe corracHo 8.3;

A

., U; - MNowadb n nepumMmeTp CTePKHA apMaTypbl.

Mepepayy npeaBapuUTENbHONO HanpsKeHUst C  apmaTtypbl Ha cranetubpobeToH pekomeHayeTcs
OCYLLECTB/ISITb MNMaBHO.

7.2 PacyeT 3neMeHTOB npeaBapUTeNibHO HanpsXXeHHbIX cTanecgpnopobeTOHHbIX
KOHCTPYKUMU NO npeaesibHbIM COCTOSAHUSAIM NepBOU rpynnbl

PacueT npeaBapuTesibHO HanpPsXKeHHbIX CTa.ﬂe(bMGpOGeTOHHbIX 3NIeMEeHTOB MO NMPO4YHOCTHU

Obuwue rnosoxeHust

7.2.1 PacuyeT npeOBaputensHO HaMpPsXeHHbIX 3MeMEHTOB MNPOM3BOOAT AN CTaauu 9KCniyatauum Ha
[AeVicTBue M3rnbaloLLX MOMEHTOB W NOMEPEYHbIX CUIM OT BHELLHUX HarpysoK W And cTaauv npeasaputenisHoro
obxaTvss Ha OencTBMe YCUWiA OT MpeaBapuUTENbHOTO HATSKEHUS apMaTypbl U YCUIIUA OT BHELLHUX Harpysok,
[eViCTBYIOLLYIX B CTaaum obxaTus.
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7.2.2 PacyeT no NpOYHOCTU MpEeABapUTENTlbHO HaMpPsPKEHHLIX 3NIEMEHTOB MpW AEWCTBUMN U3rMbaroLLMX
MOMEHTOB crieyeT Npou3BOAMTb Al CEYEHWA, HOPMarbHbIX K X MPOAOIbHON OCH.

PacyeT no npoyHOCTM HOpMasibHbIX CeYeHUn B OOLIEM Crydae MpouM3BOAAT Ha OCHOBE HESMHEWMHOW
nedopmMaumoHHo mogemm cornacHo 7.2.13-7.2.15.

Honyckaetca pacyeT ctanedubpobeTOHHbIX 3NEMEHTOB MNPSIMOYrOfbHOMo, TaBpOBOro M ABYTABPOBOro
CeYeHu C_apMaTypown, pacrionioXXeHHON Yy MepneHauKYnsapHbIX K MAOCKOCTU u3rvba rpaHen anemeHTta, npu
OeVcTBUM YCUIMUA B MIMOCKOCTU CUMMETPUM HOPMaribHbIX CeYeHU MPOU3BOAUTL HA OCHOBE MpeaenbHbIX YCUnuim
corrnacHo 7.2.7-71.2.12.

7.2.3 [1na ctanedbpobeTOHHbIX SIEMEHTOB, Y KOTOPLIX NpeaernbHoe yCurMe No NPOYHOCTM OKasbiBaeTCs
MeHbLLEe NpeAensHOro yeunus, o 06pasoBaHUio TPELLWH, MoLaab CeYeHUs NPOAOIbHON PaCTSHYTOW apMaTypbl
OOIkHa ObITb yYBernM4eHa no cpaBHeHUo ¢ Tpebyemon us pacuyeTta no NpoYHOCTU He MeHee YeM Ha 15% um
OOITKHa yAOBIEeTBOPATE pacyeTy Mo NPOYHOCTU Ha AeNcTBrEe MOMeHTa 06pa3oBaHNs TPELLWH.

7.2.4 PacyeT npegHanpsiKEHHbIX 3MEMEHTOB B CTaauMm obXaTus NPOM3BOAAT Kak NPy BHELEHTPEHHOM
cXkaTum ycurvem npeaBapuTenbHoro o6xaTtuna B npeaesibHoM COCTOsIHUM corfacHo 7.2.10-7.2.12.

7.2.5 PacyeT npeaBaputeribHO HanpsXeHHbIX 3NieMEHTOB MO NPOYHOCTM MPU OENCTBUM NONEPEYHbIX CUn
(pacyeT NO HaKIOHHbIM CEeYeHUAM) U MECTHOM OeWCTBUM Harpysku (pacdeTbl Ha CMATVE U NpoJaBnMBaHueE)
criegyeT NPoOM3BOAUTb COrfacHoO ykasaHuam 6.1.

7.2.6 Tlpu pacyeTe npeaBapuTenbHO  HAMPSAXEHHbIX SrIEMEHTOB MO MPOYHOCTU cregyeT YyuduTbiBaTb

BO3MOXHbIE OTKIMOHEHWSI NPEeABapUTENIbHOTO HaNPsHKeHWs, onpeaensaemMoro cornacHo 7.1.9, nyTeM yMHOXeHus
3HAYeHUA Ty (WM yourma obxaTus ;) Ans paccMaTpyBaeMmoro -ro CTepXHS WM rpynmbl CTepxHen

HanpsiraeMomn apMaTypbl Ha KOIPMULIMEHT Yy, .
3HayeHust KoahPrLEHTA Y5, MPUHUMAIOT PABHBLIMUL

0,9 - Npy GraronNPUsSTHOM BIMSIHUM MPeaBapUTENLHOIO HAMPSKEeHNS;
1,1 - Npn HeGNAroNPUSTHOM BIMSIHUM NPeaBapUTENBEHOTO HaMPSKeHUS .

Pacuer npegBaputTesibHO HanpsAXeHHbIX 3JIeMeHTOB Ha Aencrteve u3rmbawwmx MOMEHTOB B
cTaguun 3Kkcnnyatauum no npegesnibHbIM yCUnnam

7.2.7 PacyeT No NpOYHOCTN HOPMAarSbHbIX CEYEeHUn NpeaBapuUTerbHO HaMPSKEHHbIX 3reMEHTOB crieayeT

npomsBOaUTbL COrfiacHo nogpasgerny 6.1 ¢ ydetom 7.2.8-7.2.9. lNpn atom B dopmyrnax noapasgena 6.1
0603HaveHua nrowpaen ceveHna A, u Jq's crefyet OTHOCUTb Kak K HanpsiraeMow, Tak M K HeHanpsiraemown

apmarType.

JonyckaeTcs NpyHMMaTL AN pacTSHYTOM apMaTypbl C YCIIOBHBLIM NpeaerioM TeKy4ecTn HanpsikeH s Bbllue
R, , HO He Boree 1,1 R, B 3aBMCMMOCTW OT COOTHOLLEHMS & U & .

(M3meHeHHasn pepakums, Mam. N 1).

7.2.8 3HaveHua OTHOCUTENbHOM Aedpopmauum apmaTtypbl PacTAHYTOW 30Hbl E£;, MPU BblYMCAEHN
3Ha4YeHWsi FPaHMYHOM BbICOTbI CXXaToW 30HbI cTanedubpobeToHa & creayeT onpeaensTs no dopMyrnam:
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- And apMaTypbl C YCroBHbIM npeaerioMm Teky4ecTtu

R +400-c
Eog = ————2 - 2 (7.18)
3

roe <., -~ nNpeasaputernbHOe HamnpsiXkeHne B apMaTtype C ydeToM Bcex notepb u ., = 0,9 Mla;
2 2

- NSt HEHanpsiraeMon apmaTypbl C (M3NYECKUM NPeaeriom TEKY4ECTU

R,
Esal = E_ .

3

(7.19)

7.2.9 [Ina Hanpsiraemown apmaTypbl, pacrosioXXeHHOM B CXaTOW 30He, pacyeTHOe COMNPOTMBIIEHUE CXaTuUo
R, crefyeT 3aMEeHUTL HanpskeHWeM G, , PaBHbIM:

00— G:sp - Npu y4eTe kKoaddyLeHTa ycrioBuin paboTsbl ctanedubpobetoHa ¥y =0,9 (cMm. 6.1.12);
400 - o~ 1PN ¥y =1.,0.

3pecs sHaueHns o, NpusoaaT B Mia:

3HaveHus G:sp ONpPeAernstoT ¢ KOIPPULMEHTOM Yz, =1,1.

Bo Bcex criyqasix HanpsixeHue G, NpuHAMaloT He Goree R, .

PacueT npeaBapuTenbHO HanpshKeHHbIX 3/IEMEHTOB B CTaguu NpeABapuUTeNnbHOro o6xarus

7.2.10 MNpwn pacyeTe anemMeHTa B CTaguv NpeaBapuUTENsHOrO obxatus ycunve B HanpsiraeMon apmaTtype
BBOOUTCS B pacyeT Kak BHELLHASA NpoAonbHasa cuna, onpeaerisiemas no gopmyrne

N, =(0,-330)4,, +0, A (7.20)

F sp

roe A;P n Ay - Nrowaan ceveHus HanpsraeMor apmarypbl, PacrofioeHHON COOTBETCTBEHHO B Hauboree
obxaTou 1 B pacTaHyTom (MeHee 0BxaTom) 30HaxX CeYeHust;

G;p” Gsp - NPeABapUTESbHbIE HAMPSHKEHUA C Y4EeTOM MepBbiX NoTepb U koadduumeHta Yy, =1,1 B
apmartype € nrowpabto ceyYeHus ﬂ;p n Ay .

[na npegBapuTenibHO HanMpPsXXeHHbIX 3NIEMEHTOB C HaTsXeHueM apmaTypbl Ha cTarnedubpobeToH pacyeT
Nno MPOYHOCTM B CTagun npegBapuTensHOro obxaTtus cregyeT NpousBOAWTb, NPUHWMAas B NpPaBoW 4acTu
dopmyrbl (7.20) nepBoe criaraeMoe pasBHbIM Hyro.

(M3meHeHHas pepakuma, Mam. N 1).

7.2.11 PacyeT rno npoYHOCTM 3fIEMEHTOB NPAMOYroJyibHOro ce4vYeHna B Ctagum npenBaputeribHoro obxaTns
npoun3BoaAT U3 yCrioBuA
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h—x
2

N, e, <Rg -b-x-(}su—0,5xj—Rﬂ,33-b-(ﬁz—x)[ —a]+Rsc-A;(}zg—a'),(7.21)

roe Ep - PaccToAHME OT TOYKN NPUIOXKEeHUA I'IpOﬂO.I'IbHOI;I CuUnbl Np C ydeTOM BJMAHUA n3rmbaroLero MomMeHTa

M OT BHELLHel Harpysku, AeNCTBYIOLLEN B CTaAuM M3roTOBMEHWs (COOCTBEHHAd Macca arnemeHTa), OO LeHTpa
TSXKECTU CEYEHVsI. HeHanpsraeMon apmMaTtypbl, PacTAHYTOM WM HaUMEHee CXKaToM (NP MOSHOCTBI CXaToM
CeYeHUM 3fieMeHTa) OT 3TUX YyCUrui (CM. pUCYHOK 22), onpeaenaemoe no opmyne

=epp +U,5}s—aiN£, (7.22)

r

Ep

30ecCb Elp - pacCToAaAHNEe OT TOYKU NMPUIoXXeHUA CUIbl Np 00 LUEeHTpa TAXEeCTU Ce4YeHnA SrieMeHTa,

Rg - pacdyeTHoe compoTvBieHne cranedubpobetoHa cxartuo, npuiumaemoe no CIl 63.13330 no

TMHEHON MHTEepnonAuuM Kak Ons. Krnacca cTtanedudbpobeToHa Mo NPOYHOCTM Ha CXaTue, YUCIIEHHO PaBHOMO
nepefaTo4HON NPOYHOCTM cTanedudpobeTora Ky ;

Ra3- pacyeTHoe COMPOTUBIIEHME ~ cTanedubpobeToHa pacTsKEeHWo, MPUHMMAeMOoe MO  JIMHEWHOM

VHTepnonaumm no Tabnmue 2 Kak Ana knacca craneudbpobeToHa MO OCTATOYHOW NMPOYHOCTM Ha PacTsXKEHUe,
YMCIIEHHO PABHOTO NepPeAaTOHHON MPOYHOCTU CTanedurbpobeToHa Ha pacTsKeHUe A gy ;

R, - pacyeTHoe COMPOTMBIIEHWE HeHanpsaraemMo apmaTypbl OCXaTuio, MpuUHMMaemoe B CcTagwm
npeaeaputensHoro obxatus He 6onee 330 Mla;

_,q's- nrowpab CeYeHVss HeHanpsiraemolr apmMartypbl; PacrosioXXeHHON B Havboree CxaTol 30He ceveHus

aAneMeHTa.

BbicoTy cxaTon 30HbI cTanedubpobeToHa onpeaensdoT B 3aBUCMMOCTI OT 3HaYeHus &g, onpeaensaemoro

y R y
rno dopmyrie (6.1) C NOACTAHOBKOW B HEE 3HAYEHUS £, = E—S roe fi - pac4eTHOe CONPOTUBIIEHNE PaCTSAHYTOM
5

HeHanpsiraemou apmaTypbl 4, , 1 & g3 = 0,003:

X

npu &= % ZER (CM. p1cyHOK 22) no hopmyre

V4R AR AHRapab b 723)

(Rp +Rpez) &

X
npu &= o = Ep no chopmyre

Ny + B, 4 .;fzﬂ Ry Ayt Ry bk
x= L . (7.24)

2R A
(Rag +Rgei) b+ —2 5
)
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PucyHok 22 - Cxema yCurvi 1 amtopa Hanpsi>XeHUi B ceYeHun, HopMarbsHOM K NPOoJobHOM OCK n3rnbaemoro
npeaBapuTensHO HaMPS>KEHHOrO areMeHTa Npu ero pacyeTe Mo NPOYHOCTM B cTaaum obxaTus

(N3meHeHHasn pepakums, Mam. N-1).
7.212 PacyeT MO nNPOYHOCTU ~3NIEMEHTOB TaBPOBOMO W [BYTABPOBOINO CEYEHWA B CTagum

npenBaputesibHOro obxatus npom3BOAAT B 3aBUCUMOCTU OT MOJIOXEHUA rpaHnLbI CKaTOWN 30HbI:

a) ecrv rpaHuLia CXXaTow 30HbI MPOXOAUT B MOJIKe (CM. pUCYHOK 5, a), T.e. cobrniogaeTcs ycrnosuve
N}J ERﬂ, E:'f .’Eﬂf _Rﬂlﬂ [bf .'E?f +E?w (.sﬂ—kf _'jgf)]-i_R.sc 'AS —Rs 'A.S , (7.25)
pacyeT Npou3BOAAT U3 YCIIOBUS:

NP -é‘P Eij b:f -x-l:.'fﬂn —U,SI)—RﬂJS [bf .sif I:U,S.sif —CI)+
by Ay (050 ths ~a) +£{,~ -(}{f —-x)- (kg —0,5. (;{} +x0]+  (7.26)
+Rsc 'A.Is ":-'EQD _‘JI:':

roe

M
Zy ZQDP+ZS_N—; (7.27)

£0p- CM. 7.2.11;

Z,- paccTosHMe OT LUeHTpa TXEeCTM CeyvyeHus areMeHTa [0 pacTAHyToW (HaumeHee cxaTom)
HeHanpsraeMon apMaTypbl;

BbICOTY CXXaToW 30HbI X onpenenAroT:

npn &= -—=E&x (& -cm. 7.2.11) - no hopmyre

x= Np +R5'A5+ij33'(&f "ng oy Ay +&f.}gf)_ﬂsc.ﬂs; (7:28)
By (Rpez +Rp)
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X
npu &= % = &p - no hopmyne

1+ : S
Wy + By dy 3; —Ry A 4Ry [By ke tby (h—hp—he)+boh]

_ GR :
. (Rg +Ram) be+ 2R; 4 %)
£3) e
TR 0=k
6) ecrrpaHMLa CxXaTon 30HLI NpoxoanT B pebpe (cM. pucyHok 5, 6), T.e. ycrosue (7.25) He cobrniogaeTcs,
pacyeT NPou3BOAAT V3 YCroBUA

Ny e, SRg by by (og =05 k) by (x—hz) (g —hp =05 x+0,5hg)]-
—Rpey [bg hy (05hg —a)+b, (g +he =) (g =05 (x+hy, +h; 0+ (7.30)
+bp e (05 hp —@)]+ Ry A (g —a’);

BbICOTY CKaTOW 30HbI X onpenenAaroT:

npu &= — =& - no popmyre

>
i
Ny R A R by e by dy tBe ) =Ry g (b —by)— Ry A

%= ;(7.31)
bw '(Rﬂ;ﬁ +Rﬂ::‘

x
npu &= % > &g - Mo chopmyne

14 :
N+ R, Ay SR .p Ay Rpes [by hp by (k)]

x= 4 . (7.32)

2R, A
(Rg +Rpes) By +—2 2
B TRET T -t

PacyeT no nNpoYHOCTU HOpPMalfibHbIX CEYEHUM Ha OCHOBeE -HenuMHenHon pAedopmaLMoHHOMN
Mogenu

7.213 Tlpn pacyeTe N0 MPOYHOCTM HA OCHOBE HESNMHEMHOW [OedOpMauMOHHOM MOAEM ycurms wu
hedopmauum B ce4eHun, HopMmarnbHOM K NPOAOSbHOW OCUK afieMEHTa, onpeaenstoT ¢ ucnosb3osaHnem 6.1.20-
6.1.22.

7.2.14 TNpu pacyeTe HopMarkHbIX CEYEHUI MO MPOYHOCTU (CM. PUCYHOK 23) B 0BLLEM Cy4ae UCNomb3yHoT:

- YypaBHEHUs PaBHOBECUST BHELLHMX CUIM U BHYTPEHHUX YCUIIA B HOPMarbHOM CEYEHWM SfieMeHTa:

My =20 i Lo ¥ L0y Ay Loy +2.05 Aadag.  (733)
i J !

by =0 L +Z0y Ay Zn +Z0u A Ll 7 34)
7 J !

i J !
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- YpaBHEHUs, onpeaensaioupye pacnpegeneHne gedopmMaumn ot 4ENCTBUS BHELLHEWN HArpyskn rno Ce4eHuo
aneMeHTa:

1 1

Ep =S +— Zﬂm +—-zﬂ,},!- ; (7.36)
Py My
1 1

E.sj =gy +—-ZSF +_.Z5}'J"; (737)
Py "y

55 (738)

PucyHok 23 - PacyeTHasi cxeMa HopMasibHOro ceyeHust ctanedudpobeToHHOro afieMeHTa ¢ npeasapuTenbHo
Hanpsi>XeHHOW apmaTypom

- 3aBMCVMOCTM, CBSI3bIBAIOLLME HAMPSKEHWS W OTHOCUTENbHble Aedopmaumm cranegpubpobeToHa K
apmartypbl:

- ctanecmbpobeToHa
Omi = Ep Vi Eps (7.39)
- HeHanpsiraemou apmaTypbl
Ogi = By vy Ey; (7.40)
- Hanpsiraemow apMaTypbl
Gy = Hgj Vs - (Egr +Egm) . (741)

B ypaBHeHusix (7.33)-(7.41):
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Ay Zoxy Zgpis Og - MVOWAAb, KOOPAMHATBI LEHTPA TAXECTW i-r0 CTEPXHA HanpsiraeMon apmaTtypbl U

HanpgaxeHue B HeM,

£,;- OTHOCUTENbHAA AedopMaums i -ro CTEPXKHA HanpsraeMon apmaTtypbl OT AENCTBUA BHELLHEN HArpy3Ku;

£ 5p; - OTHOOUTENMbHAA AeopMaLys NpeaBapUTenbHOMO HanpshkeHns apMaTypbl, onpeaenaemas ¢ y4eTom

OTHOCUTENbHBIX - AedopMaumMini  OT  MNOoTepb  MPEABapUTENBHOTO  HaMpsKEHWS,  COOTBETCTBYIOLLMX
paccmaTpviBaeMoWn pacyeTHOM CTaaum;

E_; - Mmoayrb ynpyrocTu i -ro CTepXHs HanpsiraemMon apmaTypbl;

V5 - KO3PMULIMEHT YPYrOCTH i -TO CTEPXKHA Hanpsraemomn apmaTypbl.

OcrtanbHble napameTpbl - cM. 6.1.20.

3HayeHusi KOIPULMEHTOB Vg U vy onpefensioT no 6.1.20, a 3HayeHns KOIPPUUMEHTOB v, - MO

dopmyrne

[
= (7.42)

Vo = /.
E.s:' ' ':E.si + Esp:':'

7.2.15 PacyeT HopMarbHbIX cedeHun cTanednbpobeTOHHbIX 3NIEMEHTOB MO MPOYHOCTU MPOM3BOAAT U3
YCIoBUWi, NpuBeaeHHbIX B 6.1.21.

7.3 PacyeT npegBapuTenbHO HanpsXeHHbIX cTanecpmnopob6eTOHHbLIX 3/IeMEeHTOB
no npeAesibHbIM COCTOAHUSIM BTOPOW rpynnbi
Obuwjue rnonoxeHus
7.3.1 PacyeTbl No NpeaensHbiM COCTOSIHUSIM BTOPOW Fpynnbl BKIKOYAOT:
- pacyeT no o6pasoBaHMO TPELLWH;
- pacyeT Mo packpbITUIO TPELLWH;
- pacyeT no gedopmaLmsim.

7.3.2 PacyeTt no ob6pa3oBaHUO TPELLWH NPOM3BOAAT, korga Heobxoammo obecneynTs OTCYTCTBME TPELLMH,
a TaKkke Kak BCrnoMoraTernbHbI MPpu pacyeTe No packpbITUO TPELLWH 1 Mo AedopMaumsam.

TpeGoBaH/sa MO OTCYTCTBUIO TPELMH NPeabsaBrAloT K NpeaBapuTerbHO HaMpPsKeHHbIM KOHCTPYKLMAM, Y
KOTOPbIX MPU MOSHOCTLIO PaCTAHYTOM CeYeHUM O0IPkHa OblTb oGecrneyeHa HEMPOHMLIAEMOCTh (KOHCTPYKLMM
Haxodauyeca noAd AaBfieHVWEM XXUOKOCTU WM ras3oB, WCMbiTbiBAlOLWE BO3AEWCTBME paavauum 1 T.n.) K
YHVKaIbHbIM KOHCTPYKLUMAM, @ TakKe K KOHCTPYKLMAM Npu BO3AEVCTBUM CUMbHO arpeccrBHOM cpeapbl.

7.3.3 lpu pacyete No obpas3oBaHMi0 TPELMH B LENAX MX HeaonyleHns Ko3dMUUMEHT HaOEXHOCTU Mo
Harpyske npuHumatot ¢ >1,0 (kak npy pacyete nMo MpovHocTm). [pu pacyeTe No packpbITUO TPELLWH U Mo

Aedopmaumsim (BKrMoYas BCriomMoraTerbHbl pacyeT no obpas3oBaHMo TPELMH) NpUHUMAtOT KOSULUEHT
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HafexHocTy no Harpyske Yy =1,0.

7.3.4 PacuyeT wusrnbaembix npeaBapuUTENlbHO HAMPSXKEHHbIX 3MEMEHTOB MO MNpedernbHbIM COCTOSIHUSIM
BTOPOM TPYNMbl NPOM3BOAAT Kak MPW BHELEHTPEHHOM CXaTuM Ha COBMECTHOE OEeWCTBUE YCWUIMA OT BHELLHEN
HarpysKk1 341 NpofonbHOW curbl IV, , paBHOW ycurivio nNpeaBapuTenbHoro obxartus F.

Mpn-9TOM AN 9NeMEHTOB C MpPeABapUTENbHO HaMpsKEHHOW apmaTypon 0e3 ee cuenneHust co
cTanembpobeTOHOM XapaKTEPUCTVKA MPUBELAEHHOTO CEeYeHust crieqyeT onpedenstb C y4eTOM TOSbKO
HeHanpsAraemMoun apmMaTypbl.

(N3meHeHHas pepakums, Mam. N 1).

PacueT npegBapuTenbHO HanpsikeHHbIX cTanednopobeTOHHbIX 3/IEMEHTOB N0 06pa3oBaHUIO U
pPacKpbITUIO TPELNH

7.3.5 PacyeT npeaBapuTensHO Hanpsi>XeHHbIX U3rnbaeMblX 3NIEMEHTOB MO PACKPbITUMIO TPELLMH NPOU3BOAAT
cornacHo nogpasgeny 6.2 n c ydetom-7.3.6-7.3.10.

OnpepgeneHne MOMeHTa 06pa3oBaHUsA TPELLMH, HOPManbHbIX K NPOAONILHOM OCY 3NIeMeHTa

7.3.6 Warvbaoupin MomeHT A, npu obpasoBaHm TpeupH B OOLWEM cryyae onpegenseTcd Mo

aecopmaumoHHon mogerm cornacHo 7.3.9. [JonyckaeTca And npoCTbIX CeYEHNI (MPSIMOYrofibHOroO U TaBPOBOIO
CeYEeHU C apmaTypoRn, PacrnosioKEHHON Y BEPXHEW W HWKHEWN TpaHen cedeHus, C MOJSIKOW B CXaTOW 30HE)
onpeaenaTe MOMEHT TpeLpmHoobpa3oBaHua cornacHo7.3.7.

7.3.7 OnpepereHve MoMeHTa 00pa3oBaHUs TPELWWMH MPOM3BOAAT C Y4eTOM Heynpyrux aedopmMauui
pacTsHyToro ctanedguopobeToHa cornacHo 7.3.8.

[onyckaeTcsi MOMeHT obpa3oBaHus TpeLWH onpeaenaTe 6e3 ydeTa Heynpyriux gedopMauuin pacTsiHyToro
cranedubpobeToHa, npuHumas B copmyre (7.43) Wy =W, . Ecrm npu aTom ycriosue (6.104) wm (6.126) He

YOOBMNETBOPSETCH, TO MOMEHT 00pa3oBaHuA TpeLWH CreayeT onpeAendTb ¢ y4eTOM Heynpyrix aedopmaimi
pacTsiHyToro ctanedgubpobeToHa.

7.3.8 MomeHT obpa3oBaHVsa TpeLwH NpeaBapuUTENbHO HaMNPSXKEHHBIX U3rMbaeMbiX 3NIEMEHTOB C Y4ETOM
Heynpyrux aedopmMaumin pacTaHyToro ctanedudpobeToHa onpeaenatoT no gopmyrne

M, = Rﬂ:i,ser 'Wpi tP.e (7.43)

).’p ’

roe W, - MOMEHT COMpPOTUBIIEHMS MPUBEAEHHOTO CeYeHUst [Ji  KpauHero pacTsHyToro  BOJSOKHA,
onpefenaemblin ¢ yyetom 6.2.10;

£yp =€0p 7 - PACCTOSIHME OT TOYKU MPUIIOXKEHUS YCUIiMS MpeaBapuTernbHOrO o06xaTtus P [0 SApOBOi
TOYKW, Hanboree yoaneHHoM OT PacTAHYTOM 30HbI, TPELLMHOOBpa3oBaHe KOTOPOW NPOBEPAETCH;

€0p- TO Xe, OO0 UeHTpa TAXeCTU NnpunBeeHHOro ce4veHud,

F- paccTosiHMe OT LEeHTpa TSXKECTU MPUBEOEHHOIO0 CeYeHus OO0 SOpPOBOM TOYKM, onpefdersieMoe Mo
dopmyre
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7,
po=oted (7.44)
Ared

B-chopmyre (7.43) sHak "niioc” NpUHUMAIOT, KOr4a HanpaBfieH!st BPALLEHUS MOMEHTOB - £, 1 BHELLHETO
M3rnbatoLero MOMeHTa A4 NPOTUBOMOSIOXHDI; "MUHYC" - KOrda HanpaBlieHUs CoBNagaroT.

3Havenua W..; n A5 onpeaensatoT corracHo 6.2.

Ana npsaMOYrorbHbIX CeYeHUn 3HadeHvne Wy, Mpu OeiiCTBMM MOMEHTa B MIOCKOCTW OCU CUMMETPUM
gonyckaeTcs onpeaendTs no dopmyre (6.108).

7.3.9 MomeHT 0bpa3oBaHMst TpeLWH Ha OCHOBE HeruHerHon AedopmMaumoHHOW MOAenM onpeaenstoT
cornacHo 7.2.13-7.2.15, npy 9TOM pacyeTHble XapaKTePUCTUKM MaTepuarioB MNPUHUMAT Afs npeaernbHbIX
COCTOSIHUW BTOPOW Ipynnbl.

3HaveHve M. onpedersoT U3 peLleHns CUCTEMbl YpaBHEHW, NpusBedeHHbIX B 7.2.13-7.2.15, npuHumas
OTHOCUTErNbHYIO AedopMauunio CTanedubpobeToHa i yay Y PaCTAHYTOM rpaHW areMeHTa OoT OelCTBUSA

BHELLHEN Harpysku, paBHOW NPEAEfbHOMY 3HaYeHU OTHocUTENbHOW aedopMaumn ctanedumbpobeToHa npu
PaCTAXEHUN £y i , ONPEOENAeMOMY COrflacHo 6.1.25.

PacyeT WnpUHbI packpbITUs TPELLUH, HOPManbHbIX K MPOAONILHOW OCU 3NeMeHTa
7.3.10 WnpuHy packpbiTUs HOpManbHbIX TPELWH onpeaensatoT no dopmyrne (6.115), B KOTOPON 3HayYeHue

HaNpPsKEHWA 5, B PacTsHyTOM apmMaTtype usrubaembix NpeaBapuTeribHO HamnpsXeHHbIX ANIEMEHTOB OT BHELLHEN
Harpysku onpeaenstoT no opmyre

Ts

M (g — A

i rad A.red

roe l.i, Aed, ¥, - MOMEHT MHEPLUWM, NIOWRAAL NPUBEAEHHOTO NOMEPEYHOro CeYEeHNst ANEMEHTa U PacCTOosHNE

OT Havbornee CxxaToro BOJOKHAa [0 LieHTPa TSKECTU NPUBEAEHHOIO CeYeHUs onpeaernsemMble ¢ y4eTOM NroLaam
CeYeHUs1 CXXaTol N pacTSHYTOM 30H cTanedunbpobeToHa, NnowAaen CeYeHus-pacTsiHyTON 1 CxxaTon apMaTypbl
cornacHo 6.2.25, npuHimas B COOTBETCTBYIOLLWX PopMyriax 3Ha4YeHNs1 KOIDMPULIMEHTOB NPUBEAEHUS Ty, Ttog WU

gy 110 (6.117);
NP - ycurve npegsapurenbHoro ooxatua (cMm. 7.3.4);

M, - M3rMBaloLLMIA MOMEHT OT BHELLHEM Harpy3Kkv 1 yCUius NpeABapuUTensHOro 06xatus, onpesernsiembli no
dopmyrne

M,=MtN, e, (7 .46)

30€eCb #ny, - PACCTOSIHME OT TOUKW MPUIIOXEHVS YCUIvS MpeABapuUTEnbHOroO obxatus A, [0 LeHTpa TsxecT
NpUBEOEHHOIO CeYEHMS.

3Hak "MuHYC" B chopmyrie (7.46) NPUHMMALOT, KOrAa HanpasrieHust BPALLEHUA MOMEHTOB M 1 IV, -2q, He
coBnagatoT, "nnoc” - Koraa coBnagatoT.
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[lonyckaeTcs HanpsikeHve <, onpeaensTe no opmyre

M =Ny (z-eg) = R Ay Zi
5 = L

z A,

s (7.47)

roe = -'paccrosiHMe OT LEHTpa TSXeCTU apMaTypbl, PAcMOSIOXKEHHOW B PaCTSHYTOM 30HE CeYeHUsl, OO0 TOYKM
NPUIoXeHus paBHOL4ENCTBYIOLLEN YCUIMMA B CXKaTOW 30HE 3NIEMEHTa;
Ay - NroLwaAb PacTAHYTON 30HbI CEYEHVA ANEMEHTA;

Zp; - PACCTOAHME OT TOYKM NPUIIOKEHUS PABHOOEVCTBYIOLLEN YCUIMA B PACTSHYTOW 30HE 3NeMeHTa 40 TOYKU
NPUIoXeHns paBHOAENUCTBYIOLIEN YCUIMMA B CXKaTOW 30HE 3IieMEHTa;

€5 - PACCTOSIHME OT LEHTPA TAXKECTU TOW e apMaTypbl 0 TOUKM MPUTOKEHUS yeurmst Vo, .

[na anemeHTOB NPAMOYrOfbHOrO MOMEpPeYHOro CevYeHns Mnpu oTcyTcTBumM (MM 6e3 ydeTa) cxarton
apmaTypbl 3Ha4YeHVe z onpenendoT no opmyre

Xar 3-}2+IN

BbICOTY CKaToOWM 30HbI CEYEHUsT x3r SNEMEHTOB MPSMOYrOfbHOro, TAaBPOBOIO (C MOJSIKOW B CXXaTOW 30HE) M
OBYTaBPOBOro MOMNEPEYHOro CeYeHus A0nyckaeTcs onpeaendTtb Kak Ans usrbaembix anemMeHToB 6e3

A

npegHanpsiXeHnst cornacHo 6.2.27 ¢ YMHOXEHMEM 3HaYeHus |L, Ha 1+M—p-z. B nepsBom npuGrvkeHUm
r

3HayYeHWe z [JoMyckaeTcs onpeaensitb, NpPUHUMasi PacCTOsiHME OT TOYKM NMPUIOXKEHWSI PaBHOAEWCTBYIOLLEN

YCWUIWA B CXXaToM 30He A0 Havnboriee cxaToro BOriokHa cedeHnst pasHbiM 0,3 iz .
HanpspkeHus G, , onpeaensemsie no popmyrnam (7.45) U (7.47), He [OIDKHbI NPEBLILATL (K 0 — Typ ).
PacueT npeaBapuTenbHO HanpshkeHHbIX cTanedbpo6eTOHHbIX 35IeMEeHTOB No Aed)opMauuam

7.3.11 PacyeT npeaBapuTenbHO HanpsXeHHbIX 3NeMEHTOB MO gedopmauusaMm npomsBOaAT COrfacHo
6.2.18-6.2.31 nc yyetom 7.3.12-7.3.14.

7.3.12 TMornHyt0 KpMBW3HY M3rMbaemblX NpeaBapuUTENlbHO HaMpPsKEHHBIX SMEMEHTOB AfA BbIYMCIIEHNS WX

r ¥ ¥

npormboB onpeaenstoT no 6.2.23, npy 3TOM 3HaYeHUs1 KPUBU3H (lJ , (lJ n (lJ B ¢hopmynax (6.127), (6.128)
1 P 3

onpegensaoT no 7.3.13 ¢ ydeToMm ycurmsa npeaBapuTenbHOro ooxartus.

[lonyckaeTcs Npu onpederneHn KpvBM3Hbl Y4WUTbIBaTb BIMAHWE AeddopMauuii YCagku. U MNoridydecTut
cTanecubpobeToHa B cTaamm NpeaBapuUTeribHOro obxaTtus.

7.3.13 KpuBusHy wu3rmbaembix MpeaBapuUTENbHO  HaMPSPKEHHbIX  3NIEMEHTOB OT  JgeuncTeus

|

COOTBETCTBYIOLLMX HArpy3oK onpeaernsitoT rno oopmyrie

1_M-Ny ey (7.49)
r D
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rae M - narubaroLLmii MOMEHT OT BHELLHEN Harpysku;
Nuneqy - yowwme npeasapuTeribHOro obxatns 1 ero 3KCLEHTPUCUTET OTHOCUTENbHO LEHTPa TAXeCTH
NpVIBEAEHHOrO NONEePEYHOro CEeYEHMSI ANEMEHTA;

I1-3rnbHas XeCTKOCTb MPMBEAEHHOrO MOMEePEeYHOro ceveHus anemMeHTa, onpegendemas no nogpasgerny
6.2 KaK Ang BHELEHTPEHHO CXaToro ycurMem npeasapurenbHOro obxatus aneMeHTa ¢ yyeToM msrubaroLLero
MOMEHTA OT BHELLHEN Harpy3ku (CM. PUCYHOK 24).

Efp O = EmEm red
N gt
P
—_— s 0'; = g;_ES
=l 2
"
53
\1
£ Os = EgmEs red
&M
Efot2 Revta ser

1 - ypOBEHb LieHTpa TSXXeCTU NpMBEAEHHOro 6e3 yueTa pacTsiHyTON 30HbI cTanemnbpobeToHa nonepeyHoro
ceveHus

PucyHok 24 - MpuBeaeHHOe NMonepeyYHoe ceveHre 1 cxema Hanpske HHO-0ePOpPMUMPOBaHHOTO COCTOSHUASA
13rnéaemoro npeaBapuUTenbHO HaNPSHXEHHOTO fieMEeHTa C TpeLWHaMu Npu ero pacyeTe no AedopMaumsm

7.3.14 KpuBun3Hy marnbaembix NpeaBapuTesibHO HamnpsXXEHHbIX 3IEMEHTOB AOMyCcKaeTCsl onpeaendaTtb no
dopmyrne

M—-N, oz
1 LA , (7.50)
r Es,rsd 'A.s 'Z(}gﬂ_xN)

rAe Z, - paccTosiHMe OT TOYKM MPUMOXKEHUS YCWIMS MpefBapuTeNbHOro obxaTus A0 TOUKM NPUIoXEeHWs
paBHOOENCTBYIOLLEN YCUIMIA B CXKATOW 30HE 3fIEMEHTA;
Z - cM. chopmyny (7.47);

X3 - BbICOTa CXaToW 30HbI C Y4€TOM BIMAHNA NpeaBapuUternibHOro obxartus.

BbICcoTy cxaToit 30HbI OnpeaensoT kak arst u3rnbaemblx arieMeHToB 6e3 npeBapuTeNbHOTO HanpsKeHUs

COrmacHo 6.2.27 C yMHOXEH/EM 3HaueHns L, Ha 1+ M—P z.
?
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3HayeHuss z, W z [OMNycKAeTCs OnpefernsTb, MPUHUMAs PacCTOsHWE OT TOYKM  MPUIIOXKEHNS
paBHOAEVCTBYIOLLEN YCUIWA B CXXaTOWN 30He A0 Hamboriee CxxaTtoro BOMoKHa cevenus pasHbiM 0,3 iy .

OnpegeneHne KpMBU3HbI NpeABapUTEeNbHO HaNpPsXKeHHbIX 3/IeMEHTOB HAa OCHOBE HerIMHEeNnHOWM
AedopmalMoHHOM Moaenu

7.3.15 TIofAHy0 KPUBM3HY M3rnbaemblx NpeaBapuTeNibHO HaNPsiXKEHHbIX 3IEMEHTOB Ha y4acTkax 6e3 TpeLyH
B pacCTsIHYTOWM 30HE CeYveHns onpeaenstoT no dopmyre (6.127), a Ha ydacTkax ¢ TpELWHAMM B pacTAHYTON 30HE
ceyeHust - no hopmyne (6.128).

3HayveHus KpUBM3H, BXodsaumx B oopmyrsl (6.127) v (6.128), onpegendatoT 13 peLLeHUs CUcTeMbl ypaBHEHUI
(7.33)(7.41). Mpn atom ANd SNEeMEHTOB C HOpMalibHbIMW TPEeWMHaMuU B PacTAHYTOW 30HE HampsxeHvue B
Hanpsiraemou apmaType; nepecexaroLLen TpeLyHbl, onpeaenstoT rno opmyre

" .=

Sg = {M +Ey- E.sp:} Vi (7.51)

Wy

a B HeHanpdaraemom apmarype
K. .e..
og=——=, (7.52)
1‘-|J5J'
roe
S B
silg) 1408 E.s:'(j),crc , (753)
E.s:'(j)

30€Cb g j)ere - OTHOCUTENMbHAsS AeopMaLys PacTAHYTOM apMaTtypbl B CEYEHWM C TPELWHOW OT AeUCTBUS
BHELLHeW Harpysku cpasy rnocrie obpasoBaHns TpeLH;

Z5¢ 71 - YCPEAHEeHHbIe OTHOCUTENbHbIE AeopMaLMM pacTaHyTOW apMaTypbl, NepecekaroLen TpeuyHb!, B
paccMmaTpvBaeMon ctaguu;

Eg - OTHOCUTENbHAA AeOopMaLMA NPeaBapUTENbHOIO HaNPsHKeHUs apMaTypsl.

Mpu onpegeneHMn KpWBU3HbI OT HENPOAOIDKUTENBHOrO AEWCTBUS Harpysku B pacyeTe UCMomb3yoT
avarpaMmMbl KpaTKOBPEMEHHOrO AedOpMUPOBaHMSA CXaToro u pacTsaHytoro cranedubpobetoHa, a npu
onpefeneHuM KpvBM3HbI OT MPOJOITKUTENBHOTO  AEWCTBMSI  HarpyskM - AviarpaMMbl  OIUTENBHOTO
aecdopmmpoBaHmst ctanedundpobeToHa C pacyeTHbIMU XapaKTeEPUCTMKaMI AN npeaeribHbIX-COCTOSIHUIA BTOPOW
rpynnbi.

8 KOHCTpYyKTUBHbIEe TpeboBaHUA

8.1 [HOna obecneyeHuss 6Ge3onacHOCTM U  3SKCMSlyaTaUMOHHOM NPUrogHOCTM  cTanedudpOoBETOHHbIX
KOHCTPYKLUMIA NOMMMO TpeboBaHWi K pacuyeTy criefyeT Takke BbIMOMHATL KOHCTPYKTUBHbIE TpeboBaHus K
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reomMmeTpmn4ecknm pasmepam n apMmpoBaHuIO.

8.2 [eomeTpuyeckue pasmepbl CTanedmbpobETOHHBIX KOHCTPYKLMA U MX apMUpOBaHUE CTEPXKHEBOW
apmarypon AorkHel cootBeTcTBoBatb Cl1 63.13330, yCTaHOBMEHHbIM K reoOMeTpUdecKMM pasMepam U
apMUpPOBaHUIO BETOHHBIX U Xene300eTOHHBIX KOHCTPYKLUIA, Y AOMNOSHUTENbHBIM TpeboBaHUAM, NpMBeAeHHbIM B
8.3-8.7.

8.3 Pa3mepbl ceveHun ctanepmbpobeTOHHbIX 31IEMEHTOB KOHCTPYKLIMIA pEKOMEHAYETCA NPUHUMATb UCXO4SA
U3 creytoLpX YCroBui:

- TONYHA NAOCKIX MIUT Ui MOSOK peBpUCTbIX MIMT COOPHBLIX KOHCTPYKLMIA - He Gornee 30 MMm;

- TOSILMHA MONOK UMM CTEHOK 3NIEMEHTOB - HE MeHee 15 MM, a Ana NIMT MEeXOY3TaXHbIX NEPEKPbITUN - HE
meHee 30 mMm;

- TONWWHA NAUT UM CTEHOK TOHKOCTEHHbIX KOHCTPYKLMIA - He MeHee 1/200 ux ceoboaHoro nporneTa;

- NPV BEPTUKarbHOM M3roTOBIIEHUN KOHCTPYKLMIA LmprHa pebpa no Bepxy, BKMoYasa BYT, 6orblle LMpWHBI
pebpa no Hu3y Ha pa3mep He MeHee 0,51 ;

- conpsixeHre pebep KOHCTPYKUMM € norkamu - no paguycy He mexee 0,6/¢ wm c ycTpOMCTBOM BYyTa C
pa3mMepomM NpoeKLmn He meHee O,75{,~ .

8.4 B craneubpobeTOHHbIX 3rieMeHTax MNpu.-KOMOVHMPOBAHHOM apMUPOBaHMM MMOWAAb CEYEHMs
NPOAONLHOM PaCTAHYTOM CTEPXKHEBOW apmaTtypbl, a Takke CXaToW, eCclm oHa TpebyeTcs Mo pacuyeTy, B
MpoLeHTax MrioLaay ceveHns cranedudpobeToHa, paBHOWM NPOU3BEAEHMIO LLMPUHBLI NMPSIMOYTOMbHOrO CeYeHus

A
WM LMpUHBI pe6pa TaBpOBOro (ABYTABPOBOro) CEYEHUA Ha Paboyylo BbICOTY CeYeHUs], H; = ﬁmo% creqyet
0

npuHMMaTb HEe MeHee:!:

- 0,08% - B m3rnbaemblx, BHELIEHTPEHHO PACTSHYTbIX ANIEMEHTAX Y BHELIEHTPEHHO CXXaTblX dfEMEHTax npu

rmoKocTn fﬂ =17 (8Na NpsIMOYrosbHbIX CEYEHUI %5 5);
I

i _
- 0,20% - BO BHELEHTPEHHO CXaTblX dneMeHTax npu rmbkocTu _12_58? (ons NpsSIMOYrofbHBIX CevYeHun
I

[ns N[pOMEXyTOYHbIX 3HAYEHU TMBKOCTY SNIEMEHTOB 3HaYeHWE (L, OMNPeaernsiioT UHTEPMONALVEN.

B anemeHTax ¢ NpogosibHONM apmaTypon, pacrosioXXeHHOM paBHOMEPHO MO KOHTYPY CeYeHUsi, a Takke B
LEeHTPanbHO-pacTAHYTbIX ANEMEHTaxX MUHMMAIbHYIO MroWadb CeYeHus BCel MPoAOMbHOWM apMaTypbl criegyet
nMpuHMMaTb BABOE OONblie MNPMBEOEHHbIX BbIE 3HAYEHWA W OTHOCUTH WX K MOSHOW MAOWRAM CevyeHus
ctanedgubpobeToHa.

8.5 TonumHy 3aULyTHOro criosi cTanedmbpobeToHa Ha3HauakT C YH4ETOM TUMa KOHCTPYKLWIA, POSii apmaTypbl
B KOHCTPYKUMsIX (npoaorkbHas paboyasi, nonepedHasi, pacnpefermteribHasi, KOHCTPYKTVBHasi ‘apmartypa),
YCIIOBWIA OKpY>KatoLLel cpeabl 1 AnameTpa apmaTypbl.

MuHMManbHble 3Ha4YeHNs TONWWHBI Criosi cTanedundbpobeToHa A0 CTepXKHEBOW paboven apmaTypbl crieayeT
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npuvHUMaTb Mo Tabmmue 6.

Tabrmua 6
Ycnosus akcnnyaTaumm KOHCTPYKLWUIA 30aHniA TonwyHa 3aWmTHOro cros
cranegmbpobeToHa, MM, HE MeHee

B 3aKkpbITbIXx MOMELLEHUAX MPU HOPMaNbHOW U NOHMXEHHON BNAXHOCTMN 10

B 3aKpbITbIX MOMELLEHUSIX MPW MOBbILLEHHOW BNAXHOCTU (NpU OTCYTCTBUM 15
OOMOMHUTENbHBIX 3aLLUMTHBIX MEPONPUATUI)

Ha oTkpbITOM BO3ayxe (Mpy OTCYTCTBMM AONOMHUTENbHBIX 3aLUMTHbBIX 25

MEepOonNpUATUIA)

B rpyHTe (Npu OTCYTCTBUWU OOMONHUTENbHbIX 3aLLUMTHBLIX MEPONPUATUIA), B 35

qapr.ameHTax npu HannM4uun 6eTOHHOWN NOAroTOBKN

8.6 na ctanedmbpobeTOHHLIX KOHCTPYKLMIN 6e3 rMapon30NALMOHHOMO MOKPLITUS TOSLLMHA 3aLLUTHOMO CJlost
cranedubpobeToHa Ans Hanparaemoi apMaTypbl B NpeAernax ArvHbl 30HbI Nepeaaqn HanpsbkeHna 1, (7.1.12)

[OJTKHA NPUHUMATBLCS He MEHEE ABYX AvaMeTpoB apMaTypbl, HO He Gonee 15 mm.

Bo Bcex cryyasx TOMUWHY 3aUMTHOTO crios ctanedubpobeToHa criegyeT MpUHMMAaTL PaBHON AvameTpy
CTEPXXHA apMaTypbl, yMeHbLUeHHOMY Ha 10 MM, HO He MeHee yKasaHHbIX B Tabmue 6.

TonumHy 3aumTHoro crosi ctanedguépobeTtoHa creayeT NPUHMMAaTL C ydeToM TpeboBaHui Mo TEXHOMOM K
N3roTOBIEHMST KOHCTPYKLIWIA.

8.7 Ba3oBylo (OCHOBHYH) ANMHY aHKEPOBKM, HEOOX0AMMYIO ANt Nepeaaym yewiist B apmatype € NosHbIM
pacyeTHbIM 3Ha4YeHVeM ConpoTUBReHnst &, Ha cTanedmbpobeToH, onpeaenstoT no cpopmyre

RS'AS

= , (8.1)
Rbond Lr

0.an

2

roe A, v u, - Nrowadb NonepeYHoro CeYeHUst aHKepyemoro CTepiKHS apMaTypbl U NepuMeTp ero CeyveHus,
onpeaensemble Mo HOMUHANbEHOMY AVaMEeTPY CTEPXKHS;

Ry.mdg- PacyeTHoe COMPOTMBIIEHME CLENreHMs apmatypbl ¢ 6eTOHOM, NpuWHYUMaemMoe paBHOMEPHO
pacnpeferieHHbIM Mo AnMHe aHKEPOBKM U onpeaernisieMoe no hopmyrie

Rpomg =M1 N2 &g, (8.2)

aneck Rgy - pacyeTHoe COMpoTUBreHVe cTanednbpobeToHa 0CeBOMY PACTAXEHMIO;

MW N3 - KOAPPULMEHTDI, YUMTbIBaIOLME BIVSIHAE BuOa NMOBEPXHOCTM M pasMepa AvameTpa apmatypbl,
npmHuMmaemsble no ClM 63.13330.

8.8 Paamepbl umbp n koapdurumeHT UOPOBOro apMmMpoBaHusl criefyeT MpvHUMaThL TakuMK, YTOObI
MUHUMAarbHas nroLaab NoNepeyYHOro CeYeHNs areMeHTa UM ero Yactu 4A,; COooTBeTCTBOBAara yCrioBmo

ad
Ay, 2 —122 (8.3)

M_ﬁl";:or
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r0€'d s roq - NPUBEAEHHbLIN AvameTp ubpsbl, onpeaensemsiii no dopmyrne (B.4) npuroxexus B;
K £, - KO3(PPULMEHT PrOPOBOro apMupoBaHus rno obbemy,

i = KOB(PPULIMEHT OPMEHTALIMW, YHUTBLIBAIOLLMI OpreHTaumio oubp B o6beme arneMeHTa B 3aBUCUMOCTM OT
COOTHOLLEHUSI Pa3MepoB CeveHus aneMeHTa 1 AnvHel pmbpsl, npuHUMaemsin no Tabmuue B.1 (npunoxexve B).

8.9 KoadhdmupmeHT pmbpoBoro apmmpoBaHms No o6bemMy pekoMeHayeTcsl npuHMMaTh B npegenax 0,005
iuﬁ, £0,018 ana KoHCTPYKUMIA, paboTalolmx Ha pacTskeHue, n3rmb u cxkatue. [onyckaeTcs, nNpyu HanmM4mm
3KOHOMUYECKOrO ~0BOCHOBAHMS, MpUHMMAaTL KO3ahduLMeHT ¢MOPOBOro apMuMpoBaHUs A5 KOHCTPYKLIMIA
NMOABEPXKEHHbIX YyOAPHBIM, WCTUpPalOLyM, TemnepaTypHbiM BO3AEUCTBUAM WM NpU  MpeabsBreHun K
KOHCTPYKLMSIM MOBbILLEHHBIX TPEO0BaHMI K TpeLyHocTonkocTn B npedenax 0,018 < p.gz, =0,020.

8.10 MuvHumaneHbie -8HaueHust KoadpduumreHTa prMOPOBOro apMMpoBaHWs PEKOMEHOYETCH MPUHMMATD,
cobrnogas cnegytoliee ycriosve

1,50,
Fonin = 0 8.4
Rpka|1- ==L ) (84)
R ff
roe ' - 6e3pasmepHbli KOIPMULIMEHT, PaBHbIN:
1,0 - ana aneMmeHtoB, paboTaloumx pu_-OCEBOM W BHELEHTPEHHOM pPacTSXEeHUM C  MalbiMu

3KCLEeHTpUCUTETaMU;
0,6 - Ana n3rMbaemMblX NIEMEHTOB.
R¢ - pacyeTHOE cOMpOTUBIIEHME pacTshkeHo (hbpoBo apMaTyph;
k.. - CM. 8.8;
{¢ - prvHa ubpel;

!¢ an - ATMHA 3aperkn purbpbl B GeToHe, obecneynBatoLasn ee paspbiB Mpy BblAepryuBaHum, onpeaeniemas
no dopmyne (B.3) (npunoxxexue B).

8.11 MakcumarnbHbli pa3mvep 3epeH KpynHoro 3anofnHurens o.. Ans cranedubpobeToHHoM cmecu
pekomeHayeTcs NpyHMMaTL He Ooree 3HayYeHUs1, onpeaensaeMoro no dopmyre

(8.5)

HO He Gonee 20 MM.
B dopmyre (8.5):

& £ red - NPVBEAEHHBIN AvameTp ubpbl, onpeaendemslii no copmyrie (B.4) (puroxerue B);

NormaCS 4.x® (NRMS10-16269) Wwww.normacs.ru 07.04.2026 ctp. 85 13 98



CI 360.1325800.2017 KoHcTpykumm ctanedmbpobeToHHble. MNpaBuna... C 12.06.2018 pevictByeT, BBEAEH BNepBble
!¢ - prvHa ubpel;
K £, - KO3(PPULMEHT PrOPOBOro apMrpoBaHKs Mo obbemy.

8.12 [1ms obecneyeHnss HageXHOW COBMECTHOW paboTbl cTanbHOM oubpbl M BeToHa-MaTpuubl AMMHY
NpUMeHsIEMON hbpbl pEKOMEHAYETCS MPUHMMATL 13 YCIoBUS

1 2 2,50 e . (8.6)

8.13 Pagwmyc cBobogHoro normba #  CBEXEOT(OPMOBAHHOIO  JMCTa NpU  M3rOTOBJIEHWM
cTanenbpobeTOHHBIX KOHCTPYKLUMA BO M3bexaHue pas3pbiBOB M COBUrOB PEKOMEHOYeTCA MpuvHMMaTb He
meHbwe 3¢ u 100& 5, . Mpy cneuvanbHbIX YCTPOWCTBAX JMCTOMMEOYHOrO MOAAOHA WM MOCTeAyoLeM

(noBTOPHOM) BUOPUPOBaHUM paguyc normba*™ MoXeT ObiTb MPUHAT MEHBLLMM MO SKCMEPUMEHTaSTbHLIM LAaHHLIM.

* TekeT OOKYMeHTa COOTBETCTBYET OpUrnHany. - ﬂpmmeanme nsrotoBuTensa 6asbl JaHHbIX.

MpwurioxeHve A

OcHoOBHble OyKBeHHblIe 0603Ha4YeHUs

Ycunus om eHewHux Hacpy30K U 803deticmesutll 8 rioriepe4yHom ceyeHuUU 3rieMeHma

M - n3rmbaroLLmMn MOMEHT;
MP - M3rnbaoLMn MOMEHT C Y4eTOM MOMEHTa yCunusa npeaBapuTensHOro obxaTtns OTHOCUTENbHO LieHTpa
TSXECTW NPUBEAEHHOIO CeYEHNS;

N - NpOAOoSbHasA cuna;

o - nonepeyHasa cuna;

e - cocpefoToYeHHas cuna B pacyeTax Ha NpogasnuBaHne.

XapaKmepuchKu Mamepuarsios

Rﬂ: " - HOpMaTMBHOE CONPOTMBIEHNE cTanendpobeETOHA OCEBOMY CXaTUIO;

Rﬂ: , Rﬂ: o - pacyeTHble cONpoTuBMeHns cranednbpoberoHa ~0ceBOMy CXaTulo ANs npedenbHbIX
COCTOSIHWI COOTBETCTBEHHO NepBOW 1 BTOPOW rpynr;

Rﬂ# " - HOpMaTMBHOE conpoTuBreHue ctanedpnbpobeToHa 0CEBOMY PaCTSKEHUIO;

R_}‘I:'f’ Rﬂ:r sar - pac4yeTHble conpoTuBneHuns ctanedubpobeToHa 0CEBOMY pacTSXKEHUIO AN NpeaenbHbIX
COCTOSIHWIA COOTBETCTBEHHO NEPBO 1 BTOPOM rpynnm;

Rﬂ:f?! n - HOpMaTMBHOE OCTaTOYHOe COMpoTMBREeHWe cTanegmbpobeToHa pacTaXeHuto,
COOTBETCTBYIOLLEE 3HAYEHUI0 NepemMeLleHMn BHeWHuX rpaHen Hagpes3a 0,5 mm npwu
UCNbITaHWAX Ha MU3rnb;

ijﬂ u - HOpMaTMBHOE OCTaTOYHOe COoMnpoTMBReHne cTanedmbpobeToHa  pacTaXeHuto,

COOTBETCTBYylOLLEE 3HAYEHMI0 MepeMelleHMn BHelHUX rpaHen  Hagpesa 2,5 mm npu
UCNbITaHWAX Ha U3rnG;

- pacyeTHble  OCTaTO4Hble COMPOTMBIEHMA  cTanedunbpobeToHa ~ pacTsKeHuto,
COOTBETCTBYHOLUME 3HAYEHMAM MNepemMeLlleHUn BHELWHMX rpaHen Hagpesa 0,5 mm npwu
UCMbITaHMAX Ha M3rMb, ANA NpefenibHbIX COCTOSIHMIA COOTBETCTBEHHO NMEPBON WU BTOPOWN
rpynn;

Rﬂ:ﬁ’ Rﬂ:lf?u,.ser - pacyeTHble OCTaTOYHble COMPOTUBMNEHUsI  cTanedubpobeToHa  pPaCTISKEHUIO,
COOTBETCTBYIOLUME 3HAYEHMAM MNepemelleHUn BHEeLWHWX rpaHen Hagpesa 2,5 MM npwu
UCMbITaHMAX Ha M3rMb, Ana npefenibHbIX COCTOSHMIA COOTBETCTBEHHO MEPBON U BTOPOW
rpynn;

R K ser
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Rﬂ, foc - pacyeTHOe conpoTueneHne ctanegpudbpobeToHa cMATUIO;
Rpomd - pacyeTHOE COMNPOTMBIEHNE CLENNEHMA apMaTypbl ¢ cTanednbpobeToHoOM;
RUR, . - pacyeTHble COMPOTMBIEHWUS apmaTypbl PacTSKEHUIO Ans nNpefeflbHbIX COCTOSHUIA
COOTBETCTBEHHO NEpPBOM U BTOPON rpynn;
R - pacyeTHOE COMPOTUBIIEHME MONEPEYHON apMaTypbl PACTSIXKEHUIO;
R, - pacyeTHoe COMPOTMBMEHWE apmaTypbl CXaTWlo AnA npefenbHblX COCTOSHWUI MepBOW
rpynnbl;
Eﬁ: - HavanbHbIN MOAYMb YNPYyrocTu ctanedubpobeToHa Npu CxXaTuM U PacTSXKEHUN;
Eﬂ: rad - NpuBeAEeHHbIN MOAYNb AedopmaLum cxaTtoro ctanedmbpobeToHa;
Eﬂ:f red - MpMBeAEeHHbIV MOAYNb AedopmaLmn pacTaHyToro ctanednbpobeToHa;
E, - MoAynb YyNpyroctTy apmarypbl;
E, od - MPUBELEHHLIN MOAyNb AedopmaLun apmaTypbl, PacrnofoXEeHHON B pacTAHYTON 30He
anemMeHTa ¢ TpeLumHamu;
g g - npegenbHble OTHOCUTENbHblE Aedopmauunun ctaneubpobeToHa COOTBETCTBEHHO NpwU
A0 g0
paBHOMEPHOM OCEBOM CXaTWUW U OCEBOM PaCTSKEHUN;
Ea - OTHocUTenNbHble AehopmaL M apmaTypbl MpY HaNpPsXXeHUU, pasHoM &, ;
£ . sh - OTHOocuTenbHble Aedopmaumm ycagkm ctanedmnbpobeToHa;
Do - K03hPULMEHT NonN3ydecTu ctanedmdpobeToHa;
o - OTHOLUEHME COOTBETCTBYOLWUX-MOAYNEN YNpyroctu apmatypbl &, u ctanedubpobetoHa
B -
XapaKmepuchKu oJsiIo)KeHus I'IpO@OJ'IbHOU apmamypsbl-8 rioriepedyHom cevyeHuu arieMmeHma
~ - 0603Ha4eHre NpPoaoNbHON apMaTypbl:
- MPU HaNM4MM CXaToWl M pPacTAHYTOW OT AEWCTBUS BHELUHEN Harpyskn 30H CeYeHUs - PacrnofioXeHHON B
pPacTAHYTOW 30HE;
- NPW NOMHOCTbLIO CXaTOM OT AENCTBUSA BHELUHEW Harpysku CEYEeHUWU - PacrlofioKEHHOW Y MeHee CxaToun
rpaHu ceyeHus;
- MNPV NOSIHOCTbIO PacTAHYTOM OT AENCTBUSA BHELUHEN Harpysku ceveHum:
- NSl BHELLEHTPEHHO PaCTAHYTbIX ANEMEHTOB - PacrnonoXeHHoW y 6onee pacTaHyTON FpaHN CeYeHUs;
- NS LeHTpanbHO-pacTAHYTbIX 3NIEMEHTOB - BCEN B MONEPEYHOM CEYEHWNN SMEMEHTA;
& - 0603Ha4YeHne NpoaoNbHON apMaTypbl:

- npn Hann4un cxKaTton u paCTﬂHyTOI;I oT ,D,eI7ICTBI/IF| BHELUHEeNn Harpys3km 30H ce4YeHusa - pacnonomeHHon B
CXXaToW 30HE;

- MNPV NOSIHOCTLIO CKATOM OT AENCTBUS BHELUHEN Harpysku CEYEHUW - pacriofioXXeHHoW y Goree cxaTon
rpaHu cevyeHus;

- MPMW MOJSIHOCTbIO PacCTAHYTOM OT OENCTBUS BHELUHEW HarpyskM CeYeHUU BHELLEHTPEHHO PacTSHYTbIX
3MEeMEHTOB - PacronoXeHHOW Y MeHee pacTAHYTOW rPaHu ceyeHus.
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Hs

K f

eomempuyeckue xapakmepucmuKku

- WMPUHA NPSIMOYTONIbHOTO CEYEHUS;

luMprHa pebpa TaBPOBOro U ABYTaBPOBOIO CeYEHMIA;

- WmnpuHa nosnkn TaBpOBOro U OBYyTaBpPOBOIro CEYEHUI COOTBETCTBEHHO B pacmHyToM M cxaTton
30Hax;,

- BblCOTa NpPAMOYroJyibHOro, TaBpoBOro n AByTaBpOBOIo ceyeHun,

= BbICOTa NOJIKM TaBpOBOro n OBYTaBpPOBOIo CeYeHNNn COOTBETCTBEHHO B paCTﬂHyTOIZ MU cxatoun
30HaXx;

- /pacctosiHne OT paBHOAEWCTBYIOLEN yCUNMKA B apmaType COOTBETCTBEHHO 5 v 5 0o
BrvKanLen rpaHn ceveHns;

- pabouas BbiCOTa CEYEHUS, paBHasi COOTBETCTBEHHO h —g U h —g';

- BbICOTA CXaToW 30HbI cTanedunbpobeToHa;
. X
- OTHOCUTENBLHAsA BLICOTA CXAaToi 30HbLI cTanedubpobeToHa, paBHas — ;

- paccTosiHue Mexgy XoMyTamu, M3MepeHHOe No ASNINHE 3NeMEHTa;
- 9KCLLEHTPUCUTET MPOAOSIbHON CUMbl A7 OTHOCUTENbHO LieHTPa TSXECTU NPUBEAEHHOrO CeYeHus,
onpegensaembiv ¢ yyetom 7.1.7 n 8.1.7 Cl63.13330.2018;

- pacCTosiHNA OT TOYKA MPUINOXEHUS MPOAONBbHOM CWMbl #f [0 PaBHOAEWCTBYKOLLEN YyCUNWA B
apmMmaTtype COOTBETCTBEHHO 5 1 5;

- OKCUEeHTpucuteT Yycunua npeasaputTeribHOro obxaTuss OTHOCUTENLHO LeHTpa TAXeCTun
npnBegeHHOro ce4YeHud;

- paccTosiHMe OT HeWTpanbHOW OCK A0 TOYKM NMPUNOXKEHUS YyCUNUS NpeaBapuTenbHOro ooxatns ¢
y4eTOM U3rnbaroLLero MOMeHTa OT BHELUHEWN Harpys3ku;

- pacCTodHMe OT TOYKM MNPUNOXEHUA YCUnna npeaBapuTeribHOro obxatusa Np C y4yeToMm

n3rnbarLlero MOMeHTa OT BHELUHEN Harpy3ku OO LeHTpa TSKEeCTU pacTsaHYTOM WM HavMmeHee
cxKaTton apMartypbl;

- nponeTt anemMeHTa,

- ANNHa 30Hbl aHKEePOBKU;

- ANVHa 30HbI Nepeaayn npeABapuTeNbHOro HanpsKeHns B apmaTtype Ha cTanednbpo6eToH;

- pacyeTHas AnvHa aneMeHTa, NoABepraLLerocs AeUCTBI0 CXMMatoLLen NpoaoNbHON CUbl;
- AnuHa nbpbl;

- pagnyc nHepuuun nonepeyHoro cevyeHnsa arneMeHTa OTHOCUTESIbHO LLeHTPa TAXEeCTU CeYeHUd;

- HOMUHarnbHbIN AnamMeTp CTepPXKHEN COOTBETCTBEHHO NPOAONbLHOM U MONEPEYHON apmaTypbl;

- nnowaan ceyeHnsa apMmaTypbl COOTBETCTBEHHO & U 5",

- NMowaab CeYEHUs1 XOMYTOB, PACMONOXEHHbIX B OAHOW HOPMarnbHOMN K MPOAOMNEHOM OCY areMeHTa
MNOCKOCTU, NepecekatoLlein HakNMOHHOE CEeYEHUE;

- KOSCb(bVILLI/IeHT apmMupoBaHus, onpenenﬂeMbM KaK OTHOWeHne nnowaan ce4eHnsda apmartypbl HOK
nnowann nonepevyHoro ce4yeHna anemMeHTa & ;SD oe3 y4yeTa CBeCOB CXaTbIX N PACTAHYTbIX-NOJIOK;
- koadhmuneHT mbpoBoro apMuMpoBaHus Mo obbemy, onpedensieMbll Kak OTHOCUTENbHOE
cogepxaHvne obbema mbp B eguHnue obbema ctanedubpobeToHa;

- nnowaap Bcero cranedmnbpobeToHa B NONEPEYHOM CEYEHUN;
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- nnowagb ceveHuns cranedunbpobeToHa cxXaTon 30HbI;

- nnowaap cevyeHus ctanedmbpobeToHa pacTaAHYTOMN 30HbI;

- NnoLaab NPUBEAEHHOro CeYEHNs ANeMeHTa;

- nnowanb cMaTusa ctanegumbpobeToHa;

- MOMEHT UHepuunmn ce4vyeHmnda Bcero CTaJ'Ied)I/I6p06eTOHa OTHOCUTENIbHO LLeHTPpa TAXeCTU cevYeHunsa
arieMeHTa;

- MOMEHT MHepuunn npnBeeHHOro ce4eHnsa anemMmeHTa OTHOCUTESIbHO ero LLeHTpa TAXeCTH,

- MOMEHT COoNnpoTUBIIEHNA CeYeHnda anemMeHTa ansa KpaﬁHero PacTAHYTOro BOJIOKHA.

XapaKmepuchKu npeOeapumeano HaripsxeHHOo20 3rieMeHma
- ycunue ' npedeapuTenbHoro obxaTusi ¢ yyeToM MNoTepb MpeaBapUTENIbHOMO HamnpsiKeHus B
apmartype, CoOOTBEeTCTBYOLLMX pacCMaTpUBaemMon cTaamn paboTel aNeMeHTa;

- ycunue B HampsiraeMoll apmaTtype C YY4eTOM COOTBETCTBEHHO MepBbIX W BCEX MNOTEPb
npeaBapuTenbHORO HanpsKeHns;

- NpeABapuUTeNbHOE HampsKeHe B Hanpsraemoi apMaType C y4eTOM NoTepb NpeaBapuTesibHOro
HanpsiKeHUst B apMarype, COOTBETCTBYHOLUMX paccMaTpuMBaeMoi cTaaum paboTbl 3NEMEHTa;

- NoTepu nNpeaBapuUTellbHOro-HanpsaXeHua B apmMmaTtype;

- CKMMatowme HanpsbkeHus B ctanedmbpobeToHe B cTaauu npeaBapuTernibHOro obxatms ¢
y4eTOM NoTepb NPeABapUTENbHOrO HAMPSIXKEHUs B apMmaType.

MpuroxeHne A (MameHeHHasa pegakumst, M3am. N 1).

MpwroxeHne b

OnpeneneHne ocTaToO4YHOM NPOYHOCTU cTanedpubpobeTOHA Ha pacTAXeHue

B.1 MeToq ncnbiTaHus

OcTtaTtoyHasi NpoYHOCTb cTanedmbpobeToHa Ha pacTsikeHue onpedendeTcs no pesynbTaTamM UCMbITaHWN
KOHTPOMbHbIX 06pasLoB-6anok ¢ Haape3oM Ha JencTBME COCPEOTOYEHHOM Harpy3kn (CM. pucyHok b.1).

B.2 NMpubopobl

LinpkynapHas nuna ¢ nessBueM 13 KopyHaa v anMasa C perynmpyemMomn riybuHon 1 HanpasrieHMeM pesku
noa yrnom 90° And BbINOSHEHNA HAOPE30B KOHTPOSIbHLIX 06pa3LIoB.

LLiraHreHUUpKYNb Anst onpeAeneHs pasmMepoB KehnblTaTeNbHbIX 06pasLoB C TOYHOCTBIO He MeHee 0,1 MM

no FOCT 166-89.

JlnHerika ons onpeaeneHust pasmepoB McnblTaTeNbHbIX 06pa3LoB ¢ TOYHOCTL A0 1 Mm no TOCT 427-75.

UcnbiTaTensHas mawmHa no TOCT 28840, obecnedyvBatolips peryrnmpyeMyto CKOpOCTb MepeMeLLeHNs
aKTVBHOW TpaBepcChbl B AuanasoHe N U3MepeHne Harpyskm u nepemelleHns ¢ norpewHocTteo He 6onee 0,5%.
MuHMMansHoe perucTpmpyemoe 3HayeHue A5s Harpysku oSkHO BbiTe He Bonee 100 H.
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[aTuvkm nsmepeHns IMHeNHOro nepemeLleHms (Npormbos ./ Unv NnepemMeLLEHN BHELLHWX rpaHel Hagpesa
@ g) ¢ TouHocTbto 40 0,01 Mm.
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PuecyHok B.1 - Cxema 1cnbiTaHust obpasua

B.3 O6pasubl

B.3.1 VcnbiTaTensHole 06pasLbl A0MKHbI BbITh-U3rOTOBIMEHLI B (hopMe MpuaMbl (Garnku) co cTaHaapTHbIMU
pasmepamu:; wrpuHa & =150 mm, BbicoTa % =150 MM.m arvHa £ = 550 mm. Yncrno obpasuoB Ansg ucnbiTaHWm -
He MeHee 6.

b.3.2 VicnbiTaTensHble 00pasupbl M3roTaBmMBaoT M MOArOTaBIMBAIOT K UCMblTaHMsiM corniacHo TOCT 10180
(paspen4)uc ysetom 6.3.3 nb.3.4.

b.3.3 3anonHATb chopmbl 6eToHHOM nnn ctanedubpobeTOHHOW CMeCho creayeT B nopsiake, npyBegeHHOM
Ha pucyHke B.2. Obbem 3anornHeHWs OpMbl B LEHTpanbHOW Yactu (ydactok 1) gorkeH ObiTb paBeH
CyMMapHOMYy o6beMy 3anofiHeHUst y4acTKoB 2 Ha pucyHke B.2. MNepBoHayansHO copMy criegyeT 3anonHATb
npubrmautenbsHo Ha 90% BbICOTHI UCMbITaTeNbHOro obpasua W YAnOTHUTL Ha Bubponnowpake. [pu
opmMoOBaHUM 0Opas3LOB K3 CaMOYMMOTHSOLWENCS cTanedmbpobeToHHON cMmecu hopma 3anonHseTcs U
BblpaBHMBaeTcs 6e3 Bubpaumn.

20 7 O

1, 2 - 3aTanbl 3anonHeHs PopPMbI

PucyHok B.2 - Mopsigok 3anonHeHns oopmbl

b.3.4 [na BbINONHEHUS HaApe30B B UCMbITaTeNbHbIX obpasuax MpUMEHAOT MOKPY pesky.~Haapes
crefyeT npousBoauTb nocepeanHe obpasua B noBepHyTom Ha 90° BOKPYr NpOAOSbHON OCU €ro NOMoXKeHUN
(pucyHok B.3).
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N

1 - BEpXHASA NOBEPXHOCTb BETOHNPOBAHUS; 2 - HAApPEe3
PucyHok B.3 = PacnonoxeHue Hagpesa, BbINMOSHEHHOrO B UCMbITaTENbHOM 0bpasue

UnpuHa Hagpesa gorkHa ObiTe He Gornee 5 MM, rnybuHa - (25+1) MM, paccTosiHe MeXdy BepLUMHOM
Happesa 1 BepxHem rpaHbio 06pasiia npu ero UCbITaHmm - (125+1) M.

Ha,u,pes B 06pasu,ax criegyeT BbIMNOJIHATE HE paHee YeM 4Yepead Tpoe CYyTOK C MOMEeHTa UX U3roTOBJIEHUA U
He nosgHee 4Yem 3a 3 4 40 MCNbITaHUs.

B.4 NoaroToBKa UcnbiTaTeNbHbIX 00Pa3LOB K UCMbITAHUIO
b.4.1 WWmpuHy oBpa3sua 1 paccTosiHue Mexay BepLMHON Hagpesa u BepxHew rpaHbio obpasua crneayet
onpeaendaTb No cpeaHeMy 3HaYEHWIO U3 ABYX M3MEPEHUI, BbIMONHAEMbIX LUTaHreHUUPpKynemM ¢ TodHocTbo Ao 0,1

MM.

b6.4.2 OrmHy nporneta obpasua cregyeT ONpeAenaTs Ha OCHOBAHUM ABYX UBMEPEHWUN PACCTOSHUA MO OCU
MeXXay OMOpPHbIMU POrMkamMm ¢ 0b6erx CTOpOoH obpasLia C MOMOLLBH JIMHEVKM C TOYHOCTBHO 1 MM.

B.5 NpoBeaeHne ucnbiTaHUM

B5.5.1 B Hauvane HarpyxeHuss obpasua CKOpOCTb MepeMeLLeHNs aKTMBHOW TpaBepChl WCMNbliTaTelNbHOM
MalWHbl criegyeT NpuHUMaTh U3 ycrioBus obecneveHnss CKOPOCTU MPUPALLEHUsT NePEMELLEHNN BHELLHKX rpaHen
Hagpesa a z Ha 0,05 MM/MVH, a nocre JOCTWKEHUA NepeMELLEHAN BHELUHUX TPaHen Hagpesa 3HaveHus ax =1,0

MM - 13 YCIoBUsi 06ecneYveHnss CKOpOCTM NpYpaLLEHNS NMePEMELLEHNN BHELLHUX FpaHen Haapesa Ha 0,2 MM/MUH.

b.5.2 WNcnbiTaHna Heobxoaumo npoBoamnTb OO0 AOOCTWKEeHUA 3HaYEeEHUA nepemeLueHw?l BHELLHUNX rpaHe|7|
Hagpesa a g =4 MM nrm go paspyLieHnd o6pasu,a - B 3aBUCUMOCTU OT TOIO, YTO HACTYINAUT paHbLLe.

B5.5.3 PesymnbTathl UCMbITaHWA, B X04e KOTOpbIX 0bpasoBaHve TpewwH 3admkcrpoBaHO 3a npenernamu
Hagpesa, cuMTalTCa HeAeNCTBUTESbHBIMM.

B.6 O6paboTka pe3ynbLTaToB

B.6.1 B xoae ucnbiTaHui Anda kaxaoro obpasua ctpoaT rpadvkn * F —a g " (CM. pucyHok 5:4).
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F!' i
F

el

Fos

Fzs5

0 arg5 25 OF;

PucyHok B.4 - Mpaduk "Harpyska - nepemMeLLeHe BHELLHWX rpaHen Hagpesa”

5.6.2 [ina kaxpaoro obpasua onpeaenstoT ¢ To4HoCTbio A0 0,1 H/MM < 3HaueHus NpodHocTU fpps U Rpg s
C YY4ETOM HEYNpyrmx CBOWCTB cTanecdmnbpobeToHa no hopmynam:

o _FFs 6

FO5 = CAFDS, .

Co2enl

o 3P 62

FA5 = 3 "~F15, .
Cozeal,

roe FD,S - 3Ha4YeHne Harpys3ky, COOTBEeTCTBYyHOLLEE MNEepeMeLLeHNO BHELLHNX rpaHe|7| Hagpesa o g =0,5 mm;

1, 5- 3HaYEHMEe Harpysku, COOTBETCTBYIOLLEE NepemMeLLEHUIO BHELLHVX rpaHel Haapesa ap =2,5 MM;
{- ANvHa nporeTa, MM;

& - LWMpVHa obpasua, MM;

% ;p - PACCTOSIHME MEXAY BEPLMHOM HAZlpesa U BepXHel rpaxbio obpasua, Mu;

krps =04 n kpy5=034 - KoahduuMeHTbl ydeTa Heynpyrux aedopmaumnin B cranedmbpobetoHe
pacTsAHYTOM 30HbI 06pasua.

b5.6.3 HopmaTuBHbIE 3HAYEHNS OCTATOYHOM NMPOYHOCTU cTanedunbpobeToHa Ha pacTsKeHue onpeaenstoT
no oopmyram:

Rpion = Epsm1-164vpgsm), (B.3)

Rpan = Rpsmil-16%vpasm), (b.4)

rae Rpgsm W RFy5m - CPEAHVE 3HAYEHUA OCTaTOYHOW NPOYHOCTM cTanedmbpobetoHa Ha pacTshxeHne, H/mMm 2,
VFQS5mW VELSm - KOAPMULMEHTBI BapyaLmy, KOTOpble onpeaenstoT no opmMynam:

SFnS
VRl Sm =5 =, (B.5)

Erosm
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SF15m
VPLSm T o —, (B.6)
F2.5m
30€Cb S5p s V SFasm - CPEAHEKBAAPATUYHLIE OTKIIOHEHMS, KOTOPbIE OMPELEnAIoT Mo hopMynam:
2 2
Zi(RFD,S,:' —Rpgsm) (B.7)
By == ’ '
F0.5.m -
i 2
Zl (Rrysi— fpasm)” . (5.8)
Srysm =12

(n-1)
# - YICIO KOHTPOJSIbHbLIX 06pasLoB-6arnok.

WHoekc nopknacca craneubopobeToHa MO  OCTAaTOYHOM MPOYHOCTM HA OCEBOE  pacTsxeHue
ycTaHaBmwmBatoT no FOCT P 59535.

(NameHeHHasn pepakuma, Mam. N 1).
b.6.4 B cnyyae, ecrm ncnbiTaHUS KOHTPOJSTbHBIX 0O6pa3LIOB HA OCEBOE pPaCTSXKEHNE HEe MPOU3BOAATCS, KIacc
cTaneumbpobeToHa MO MPOYHOCTU HA OCEBOE  pacTskeHne [OOMNyckaeTCsi HasdHayaTb Mo pe3yrnbTaTam

UCTIbITaHUIA KOHTPOMbHbIX 06pa3L0oB-6anok Ha u3rvb B criedytoLLet nocneaoBaTensHOCTU.

OnpepenatoT And Kaxxgoro obpasua ¢ TouHocTbio 40 0,1 H/MM 2 3HaYeHns npoYHoCcTH R, No dhopmyre

Rgy =—2— kg, (6.9)

roe F,; - MakcumMarbHOe 3HaYeHue Harpyskm B MHTepBarse 3HaueHuiA-nepemMeLLeHNst BHEeLLHWX rpaHei Hagpesa 0
<ap =0,05 Mm;

kg =0,6 - koapdumumeHT yveTa Heynpyrvx gedpopmauunn B cranedubpobeToHe pacTsHYTON 30Hbl
obpasua.

BbluvcnaoT HopMaTUBHbIE 3HAYEHUA NPOYHOCTY cTaneubpobeToHa Ha pacTsxeHe:
Rpgn = Rprm (1 - L6 pei ) (5.10)
rae Epim - CpeaHee 3HauveHys NpoYHOCTM cTanedubpobetoHa Ha pacTsxeHue, H/Mm <;
V'l m - KOO(PPULIMEHT BapmaLimm:

_ SFe.!’,m
VRalm =

, (5.11)
RFei,m

3aecb gy - CPeAHeKBaApaTMHHOE OTKIIOHEHWE, onpeaenseTcs no copmyre
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n

T (Rp; — Rpa )

b gLams (6.12)
(2 =1

B.6.5"Ecrm B npouecce ucnbiTaHui OMKCUMPYIOTCHA TOMbKO Nporvbbl obpasua, CBA3b Mexay « x U Npornbom

SFeI,m =

7 npuHnmatoT B BUaE:

£ =085p +0,04, (5.13)

roe f - nporvb, mm;
& g - 3HAYEHUE, MM, KOTOpOE:

- B CIy4ae, ecim paccTosiHue Y OT OCU AaTyvka NepeMeLLeHWiA 0 HWKHEW rpaHn UchbiTyeMoro obpasua
PaBHO Hymo, MPUHUMALOT PaBHbLIM U3MEPEHHOMY B MPOLIECCE UCTIbITaHUs 3HAYEHUIO;

- B NPOTVBHOM CIly4ae - BbIMUCTIAIOT No hopMyrie

h

=ap -—, B.14
“B Wiy (B.14)

aF

30echb i - MoSHas BbicoTa obpasua.
MepeBoa rpadvkoB "Harpyska F - rMepemelleHue BHELWHWX rpaHer Hagpesa a g

nPov3BOAAT MyTeM
npeo6pa3oBaHNs OCU & g, BbIMONHAEMOrO C NPUMEHEHUEM 3HAYEHWIA, NpVBeAeHHbIX B Tabrmue B.1.

Tabrnmua B.1

g, MM , MM
0,05 0,08
0,10 0,13
0,20 0,21
0,50 0,47
1,50 1,32
2,50 2,17
3,50 3,02
4,00 3,44

MpuroxeHve B

OnpepeneHue conpoTuBneHun ctanecpmnopobeToHa pacTAXKEHUIO N CKATUIO C
y4yeToM BNusiHua oubpoBoro apMmpoBaHus

B.1 MMpu onpedeneHnm 3HayeHWss pPacYeTHOrO OCTATOYHOrO COMPOTUBNEHMA cTanedubpobeToHa
pacTskeHNo R gy PasNMHaloTCs ABa Criyyas 1cHepnaHmns NMPOYHOCTM Ha pacTskeHne cTanedubpobeToHa.

MepBbIA cny4an: CONPOTUBMEHME pacCTSXKeHUO cTanedmbpobeToHa vcyepnbiBaeTca u3-3a obpbiBa
HEKOTOPOro Yvmcra oubp 1 BbiOEPIMBaHNSA OCTalbHbIX, YTO ONpeaendeTcs yCroBreM
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i

Ut an ﬂ% (B.1)

BTtopoX cnyvan: COMPOTMBIIEHWE pacTsxeHuo cranedubpobeToHa uMcyepnbiBaeTcs  M3-3a
BblAeprBaHus 13 6eToHa yCrioBHO Bcex dmbp, YTO OnpeaensaeTcs ycroBuem

{
S
‘Ef,ﬂ?‘! :_:'? (Bz)

B cpopmyriax (B.1) n.(B.2) iy o, - ArmHa 3apenku ubpel B GeToHe, obecneyvrBatolLias ee paspbiB npu
BblAEprMBaHvn, onpegensdemas no chopmyre

_ le'df,redﬂf,.sgr

{ fan = 7 o >
’ Rb,ssr

rA€ ¢ roq - NPUBEAEHHDIV AaMETP NpuMeHsieMoii oubpbl, MM;
R ser - HODMATVIBHOE COMPOTUBIIEHNE PACTsxeHno oubp, Ma;

7 5 - KOIHPULMEHT, YUUTLIBAIOLLMIA aHKEPOBKY (OMBPbI.
KoathhuumeHT 1 ¢ NpuHAMaETCs paBHbIM:

- 0,8 - ansa combpbl, hpesepoBaHHOM 13 CnbOB;

- 0,6 - ons doumbpbl, pe3aHHOM 13 CTarnbHOro NMcTa;

- 0,9 - ona coubpsbl, pydreHHoM 13 cTarnbHOM MPOBOMOKMU.

Mpy NPOEKTUPOBAHA d 7 o7 MPUHAMAETCS PaBHLIM

dgreq =113, [57 (B.4)

roe Sy - nrowRAb HOMWHABLHOTO MOMEPeYHOro ceveHus ubpbl, onpeaendemas no ee HOMUHasbHbIM

pasmepam.
B.2 Mpu nepBoM cry4ae 1cYepnaHMa CONPOTUBIIEHNS PacTsaXeHWo cTanednbpobeToHa sHaveHe Ry

onpegenseTcs no opmyre

!
R =1 | Krklh g Ry | 1- T | L 01R, (0.8 i ~0,003)|, (B5)

'f

A€ Y1 - KO PUUMEHT yCrioBuii paboTel, NpuHUMaeMbli paeHbiM 1,0 Ans dubpbl 13 crsbos; 1,1~ ans dubpel

13 rmcTa u pmbpbl 13 NPOBOJIOKY;
¥4y - KOA(PPULIMEHT OPUEHTALIMY, YHUTLIBAIOLLMI OpMeHTaumio oubp B o6beme arneMeHTa B 3aBUCUMOCTY OT

COOTHOLLEHUS1 pa3MepPOB CeYEeHNs ANeMeHTa U AfMHbl pmbpbl, NpUHUMaeMbIn no Tabrmue B.1;
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K 4, - KO3hPULMEHT (HMBPOBOTO apMUPOBaHUS Mo OO BLEMY;

Ky - KoahPu1LUMEHT, onpeaensemMbli no opmyre

Ky =J1—(1,2—80uﬂ)2 . (B.6)

B.3 lMpvi BTOPOM cryyae ucyepnaHusa COMPOTUBIIEHUSI PACTsXXeHUo cTarnedubpobeToHa 3HaueHne X g3
onpegenseTca no opmyre

PRI
Rper = YR | K 2l 1 008-05u5 |, (B.7)

55 red

rAe Ymz - KOAQMULIMEHT YCrOBUIA paboThbl, NpUHUMaeMbl paBHbIM 1,0 Ana dubpsl U3 cnsabos; 1,1 - Ana gubpel
13 rmcTa u pmbpbl 13 NPOBOSIOKN:

Tabrnmua B.1
3HaueHue k&, B 3aBUCUMOCTU OT Pa3MepoB CEYEHUSI PACTSIHYTOTO arieMeHTa npu
hil; Lilg
0,5 1 2 3 5 10 20 Boree 20
0,2 0,98 0,93 0,78 0,732 0,695 0,665 0,651 0,637
0,4 0,97 0,92 0,77 0,724 0,686 0,658 0,642 0,628
0,6 - 0,91 0,76 0,718 0,681 0,653 0,638 0,624
0,8 - 0,90 0,75 0,707 0,671 0,643 0,628 0,615
1,0 - - 0,73 0,687 0,652 0,624 0,610 0,597
1,5 - - 0,69 0,649 0,615 0,589 0,577 0,564
2 - - 0,67 0,630 0,597 0,573 0,559 0,548
3 - - - 0,612 0,580 0,556 0,543 0,532
5 - - - - 0,556 0,543 0,530 0,519
10 - - - - - 0,533 0,520 0,510
20 - - - - - - 0,516 0,505
Bonee 20 - - - - - - - 0,5
I'IpmmeanVle -5 WU j - COOTBETCTBEHHO OONbLLUMA U MEHbLLUI pa3Mepbl ce4YeHNnA arnemMmeHTa (I/IJ'IVI ero l-IaCTl/I),
nepneHamKynapHOro K HanpasneHo BHELIHEro pacTArMBaloLLero yeunms.

B.4 3HayeHuss kO3(PUUMEHTOB Ymi U Yz B CIyvasiX MPUMEHEHWS NPOrpecCUBHBIX. TEXHONOMUA MoryT
ObITb YTOYHEHbI MOCIIE AKCNEPUMEHTaNbHOr0 060CHOBAHMA B COOTBETCTBYIOLLEM MOPSAKE.

B.5 PacueTtHoe compoTuBreHve cxatuio cTanedumbpobetoHa Ry onpedernsetcs B 3aBUCUMOCTM OT
Kracca no Npo4YHOCTY Ha cxaTue 6eToHa-mMaTpuLbl, Buaa v pasmepoB hubpbl, reoMeTpum 1 pa3mMepoB ceYeHms
anemeHTa. lNpu 3TOM yuuTbiBAETCS TONMbKO paboTa ubp, OPUEHTUPOBAHHBIX HOPMAamnbHO K HAMPaBREeHUo
BHELLHETO CXXMMAIOLLEro YCUIvsi U yaoBreTeopsitowyx ycrosuo (B.1).

3HaueHve g onpepensieTcs no gopmyne
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Rp = Ry + (g 0plpRy), (B.8)

roe ik, -KoapduUMEHT, yunTbiBatoLLMA paboTy unbp B CeYeHun, NepneHavKynspHOM HanpasreHWo BHELLHErO
CXXMMaIOLLEro yCunis, u NnpMHuMaemsblin no Tadmmue B.2;
Py - KOIPPUUNEHT IDPEKTUBHOCTU KOCBEHHOTO apMUPOBaHUs oubpami, BblYMCIIieMbli 1o chopmyrie

S+ L
APV (8.9)
rne
I = M. (B.10)
&y,
Tabrmua B.2
3HaueHune k, B 3aBMCUMOCTY OT Pa3MEpOB CEYEHUsI CKATOTO ArIEMEHTA Npu
ki jf E:'fff
0,5 1 2 3 5 10 20 Bonee 20

0,2 0,126 0,263 0,449 0,511 0,560 0,597 0,616 0,636

0,4 0,122 0,259 0,444 0,506 0,555 0,591 0,610 0,629

0,6 0,122 0,257 0,441 0,502 0,551 0,589 0,606 0,624

0,8 0,122 0,253 0,429 0,494 0,542 0,578 0,596 0,614

1,0 0,118 0,247 0,422 0,480 0,527 0,563 0,580 0,597

1,5 0,115 0,232 0,399 0,454 0,498 0,531 0,548 0,565

2,0 0,110 0,226 0,387 0,440 0,484 0,517 0,532 0,549

3 0,105 0,219 0,375 0,428 0,470 0,510 0,517 0,532

5 0,1 0,214 0,367 0,418 0,458 0,490 0,504 0,520

10 0,1 0,210 0,360 0,410 0,449 0,481 0,495 0,510

20 0,1 0,297 0,356 0,406 0,446 0,475 0,490 0,505

Bonee 20 0,1 0,205 0,353 0,401 0,442 0,470 0,485 0,5

rlpl/lMe‘-IaHVle - f; n ,33 - COOTBETCTBEHHO OONbLUMA N MEHbLUUI pa3Mepbl cevYeHNA anemMmeHTa (I/lﬂl/l ero l-IaCTI/I),
nepneHankynapHoOro K HanpasneHUo BHELWHEro CxxMMatroLwero ycunua.

B.6 MNpwn pacueTe KOHCTPYKUMA AN OMPEAenieHUst 3HadeHun Rg W Kg; KosduumeHTbl k, u k,
npuHUMatoTcs no Tabmuam B.1 1 B.2, ansa otaenbHbIX YacTelr CedeHns pacCUnTbiBaeMoro ariemMeHTa (BepxHen
MOIKK, HVKHEW MOJIKK, CTEHKK, pebpa N T.M.), B 3aBUCMMOCTU OT COOTHOLLEHMSI MX pa3MepOB 1 ArvHbl hrbpbI.

B.7 lMpwn pacyeTe no npoyHOCTM cTanedmbpoBETOHHLIX KOHCTPYKUM hunbpoBYD -apMatypy cregyet
NpMHUMaTb pPaBHOMEPHO pacnpedeneHHoW MO CeYeHMo 3fieMeHTa C  KO3(PULMEHTOM  NPMBEOEHHOIO

apMmupoBaHu4a No nfowann, onpenendemMbiM o ¢>opmynaM:

- Aana pacmHyT0|7| 30HbI

M =H ke (B.11)
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- OISl CXXaTOM 30HbI
W =Wk (B.12)
rae Hg u |~Llfa ='K03achpuLMeHTbl BPOBOIro apMMPOBaHKS NO NOLLAAK;
H 4, - KO3hPHLMEHT HMBPOBOro apMMpoBaHKs Mo oobemy;,

ko W Ky, - KOB(PMUMEHTBI, MPUHMMAEMble COOTBETCTBEHHO no Tabmmuam B.1 nB.2.

YK 624.016 OKC 91.080.40

KntoueBble croea: cranedubpobetoH, cTanbHas ¢wubpa, KOHCTPYKUMM W mn3genus  u3
cTanegubpobeToHa, pacyeT ' Mo - MPOYHOCTU, pacyeT no ob6pasoBaHWO TPeLmH, pacyeT no
nedopmannam
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