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BBeaeHue

HacTtosiwuii ceoa npasun paspaboTaH ¢ y4eTom o6si3aTenbHbiX TPeOOBaHUI, YCTAHOBMEHHbIX B (he-
JepanbHbiX 3akoHax oT 27 aekabpa 2002 r. Ne 184-93 «O TexHu4eckom perynuposaHumy», ot 30 aekabps
2009 r. Ne 384-93 «TexHu4deckuit pernameHT 0 6€30NacHOCTU 34aHNUIAE U COOPYXKEHUII», U COAEPXUT Tpebo-
BaHWUSA K PACYETY M NPOEKTUPOBAHMIO BETOHHbIX U Xene300EeTOHHbIX KOHCTPYKLUUIA, apPMUPOBaHHBIX CTasnbHOM
dhubpon.

Csoa npasun paspaboraH aetopckum komnektueoM AO «HWL, «CrtpoutenbctBoy» — HUKMKB
um. A.A. T'BosgeBa (a-p TexH. Hayk T.A. Myxamedues, kaHanaaTtbl TexH. HayK /.B. Bosikos, 5.C. Cokoros).
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c B O] npePABMWI

KOHCTPYKUUU CTANE®PUBPOBETOHHbIE
MpaBuna npoekTupoBaHus

Steel fiber reinforced concrete structures. Design rules

Dara BBegeHna — 2018—06—12

1 O6bnacTb NpUMeHeHusA

1.1 Hacrosiwuii cBoa npaBun pacnpoCTpaHseTcss Ha NPOEKTUpoBaHue cTaneduOpoOETOHHbIX KOH-
CTPYKUMIA 34aHUIA U COOPYXKEHWI PA3NIMYHOIO HasHaYeHUS.

1.2 CBOA npaBun ycTaHaBnueaeT TpeboBaHMA K NPOEKTUPOBAHUIO CTaneduBpoBeTOHHbIX KOHCTPYK-
LWIA, USTOTOBNSAEMbIX U3 TSXKENOro U MENKO3epHUCTOro 6ETOHOB U SKCMNyaTUPYEMbIX B KMMMaTUYECKUX YC-
nosusix Poccuinckon deaepaumm (npu cucteMaTtu4eckom BO3JEMCTBUMM TemMNepaTyp He Bbiwwe nnwc 50 °C
U He HWKe MuHyc 70 °C), B cpefe C HearpeCCMBHON CTEMEHbIO BO3AEHCTBMA MPU CTaTU4ECKOM AENCTBUU
Harpysku.

2 HopmaTuBHbIe cCbINKU

B HacTosiLleM cBOAE NpaBuIil UCNONb30BaHbI HOPMATUBHbLIE CCbISIKM HA CneayloLme JOKYMEHTbI:

MOCT 166—89 (MCO 3599—76) LLitaHreHUMpkynu. TexHn4eckue ycnosmua

FOCT 427—75 JInHeikn nameputenbHble MeTannuyeckue. TexHuyeckue ycnosus

FOCT 10180—2012 BetoHbl. MeToabl onpeaeneHns NPOYHOCTU NO KOHTPOMbHBLIM 06pa3syam

MOCT 27751—2014 HapeXXHOCTb CTPOMTENBHBLIX KOHCTPYKLUUIA M OCHOBaHUIA. OCHOBHbLIE NOSIOXKEHUA

FOCT 28840—90 MalunHbl ANs UCTILITAHUA MATEPUANOB HA pacTsHkeHue, cxarue u usrmd. Obwme Tex-
Huyeckue TpeboBaHus

CI 20.13330.2016 «CHuMM 2.01.07—85* Harpy3ku n BO3AEWCTBUA»

CIM 63.13330.2012 «CHuM 52-01—2003 BeToHHbIE U Xene300eTOHHbIE KOHCTPYKLMK. OCHOBHBIE MO-
noxxeHusy (¢ nameHeHnamu Ne 1, 2, 3)

MpuMmevyaHue — lNMpu NONBL30BAHUU HACTOALMUM CBOAOM MNpaBun LenecoobpasHo NpoBepUThb AeWCTBUE CChI-
FIOYHbIX CTaHAapToB (CBOAOB NpaBuUn) B MHGOPMaLMOHHOW cucTeMe O6LLEro NoNb3oBaHUsl — Ha oguLMansHOM caiite
degepanbHoro opraHa UCNONHUTENBHON BracTn B cdrepe CTaHAapTU3aummn B CeTU MIHTEPHET UK NO €XErofiHOMY WH-
dopmMaLoHHoMyY yka3aTento «HaunoHanbHble cTaHAapThi», KOTOPLIA onybnukoBaH Mo cocTosHUIO Ha 1 SHBapsA Teky-
Lero rofa, U Mo BhIMycKaM €XeMeCAYHOro MHGOPMaLMOHHOrO ykasaTensa «HaumoHanbHble CTaHAapThl» 3a TeKyLuit
rog. Ecnu 3ameHeH cchlNOYHbIA OKYMEHT, Ha KOTOPbIA faHa HefaTUpoBaHHas Ccbifika, TO peKOMeHAYeTCA UCNonb3o-
BaTb AEiCTBYIOLLYHO BEPCUIO 3TOrO AOKYMEHTa C YH4ETOM BCEX BHECEHHLIX B JaHHYI0 BEPCUIO N3MEHEHNUI. Ecnn 3aMeHeH
CCLINMOYHbIV JOKYMEHT, Ha KOTOpPbIA AaHa AaTupoBaHHas CCbifka, TO peKOMEHAYETCA UCMONb30BaTb BEPCUIO 3TOMO 10-
KYMEHTa C yKa3aHHbIM BbILLE rofoM yTBepKAeHUs (MPUHATWS). ECriu nocne yTBepXKAeHUS HacTOALEro cBoaa npasun B
CCLINOYHbIV AOKYMEHT, Ha KOTOpbI/ AaHa AaTupoBaHHas CcChiflka, BHECEHO U3MEHEHNe, 3aTparuBatoLlee NoNoXeHue, Ha
KOTOpOe AaHa Cccbifika, TO 9TO NOMOXEeHUe peKoMeHAYETCA NPUMEHsTL 6e3 yueTa JaHHOro M3MeHeHNUSA. ECnu cebinouHbli
LOKYMEHT OTMeHeH 6e3 3aMeHbl, TO NONOXeHNe, B KOTOPOM AaHa CChiflka Ha Hero, pekoMeHayeTcs NPUMEHSITL B YacTy,
He 3aTparvBatoLleil aTy ccbinky. CBeeHnsa o AeiCTBUU CBOLOB MpaBun LenecoobpasHo npoBepuTs B degeparnibHom
UHpopMaLIMOHHOM hoHAE CTaH4apToB.

M3paHve ochuumanbHoe
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3 TepMuHbI U onpeaeneHns

B HacTosiluem cBoge npaBun npumeHeHbl TepMmubbl no CIM 63.13330, a Takke cnegylowme TEPMUHLI C
COOTBETCTBYIOLLMMU ONpeaeneHnsamu:

3.1 ctaneubpo6eTOH: TAXKENbI UMM MENKO3EPHUCTLIA GETOH HA NNOTHLIX 3anonHUTENAX (6eToH-Ma-
TpUUA), apMUPOBaHHLI PABHOMEPHO pacrnpeieneHHbIMU B €ro 06beme cTanbHbiMU hrbpamMu, MMeLLMMK
cuenneHue ¢ 6ETOHOM NO UX MOBEPXHOCTMU.

3.2 ¢ubpa: CTanbHbie KOPOTKME BOMNOKHA, pe3aHHble U3 nucTa, dpesepoBaHHble M3 cnsiba unu pyo-
NEHHbIE N3 MPOBOOKH.

3.3 ctanedpubpobeToHHbIE KOHCTPYKLUMU: KOHCTPYKUMKN n3 ctanedmnbpobetoHa 6e3 cTepXxHEBON ap-
MaTypbl N1 KOMOMHUPOBAHHO apMUPOBaHHbIE — C paboderi (B TOM Yucne npeaBapuTenbHO HaMPSXXEHHON)
W/MNN KOHCTPYKTUBHON CTEPXXHEBON apMaTypou.

3.4 npoueHT hnbpoBoro apmmupoBaHma no macce: OTHOLLEHME MacCbl HUbp, coaep>KaLLMXCcs B eau-
Huue obbema cranedubpobeToHa, kK Macce 9Tol eauHULbl o6bema, %.

3.5 koappuumeHT hnGpoBoro apmupoBaHua No o06wvemMy: OTHOCUTENBHOE codepXaHne obbema
¢ubp B eanHuue obbema ctanedudbpobeToHa.

4 O6uwune TpedoOBaHUA

4.1 CtanedubpobeToH peKkOMEHAYETCS NPUMEHSATb ANSA U3rOTOBIIEHUSI KOHCTPYKLMIA, B KOTOPbLIX 3dh-
(hEKTMBHO MOTYT ObITb UCMONBL30BaAHbI CMEAYIOLLNE Er0 XapaKTEPUCTUKK:

- MOBbILUEHHbIE TPELUMHOCTOWKOCTb, yAapHasd MPOYHOCTb, BA3KOCTb pa3spyLUEHUsi, U3HOCOCTOMKOCTD,
MOPO30CTOMKOCTL, CONPOTUBIIEHNE KaBUTaLUK;

- MOHWXXEHHbIE yCaaKka U NonN3yvyecCTb.

4.2 CtanedubpobeToHHbIE KOHCTPYKLUMM B3 cTepxxHeBon pabouei apMmaTrypbl PEKOMEHAYETCA Npume-
HAITb B CNy4Yae UX NpeumyLlecTBeHHON paboThbl:

- Ha yaapHble HarpysKku, CMSITUE, UCTUPAHMWE, BO3AEWCTBUE KaBUTALIUK,

- Ha cxaTue Mnpu pacnonioKeHUM NPOAOSILHOW CXXMMAIOLLEH Cunbl B NpeAenax nonepeyHoro CEe4eHus
3MEMEHTA;

- Ha oXatue npu pacnonoXeHun NpoAoNbHON CXMMaIOLWEN Cunbl 3a NpeaenaMn NONEePeYHOro Ce4eHnn
3MeMeHTa 1 Ha u3rnb — B cnyyasx, koraa ux paspyLleHue He NpeacTaBnAeT HeNoCPEACTBEHHON ONAaCHOCTH
NS KU3HKU MI0AEN, UCNPABHOCTU U COXPaHHOCTU 060pyA0BaHUSA.

B ocTanbHbIX Cny4vasx pekoMeHAyeTCs NPUMEHATb cTanedubpoGeTOHHbIe KOHCTPYKUUK ¢ paboue ap-
MaTypoun.

4.3 CopepxxaHue udpbl B eauHule odbbema ctanecpubpobetoHa cneayeT HazHa4YaTh B COOTBETCTBUU C
TpeboBaHUAMU K ero prU3nKo-MexaHM4eckum CBOMCTBAM, 3alaHHbIMU U3 YCNOBUM NPUMEHEHUA 1 TpeGoBaHuUN
HacTosALlero csoaa npasul.

4.4 B paboumnx yeptexax cranedubpobeTOHHbIX KOHCTPYKUUI CReayeT yka3biBaTb MapKUpPOBKY (hnbpbl
u ee Tpebyemoe coaepxaHune (06bem ubpbl) B 1 M3 BETOHHOI CMECH, Knacchl U Mapkn cranedubpobeTo-
Ha (B TOM YMCnEe KNnacc No OCTATOMHOW MPOYHOCTU Ha PacTSXEHUE), a B cny4yae Heo6x0AMMOCTU NPUBOAUTL
TpeboBaHUsA K TEXHONOIMYECKUM NpUemMamM u3rotosneHuns, obecnevnsaowmm Tpedyemelie csoncTea cranedu-
GpobeToHa.

4.5 Pacuetbl craneubpOobEeTOHHbIX KOHCTPYKLUMIA crneayeT NpoBOAUTE MO MpeAenbHbIM COCTOSIHUAM
nepBeoW U BTOPOW rpynmn.

4.6 Pacuertbl N0 npeaentHbIM COCTOSTHUSIM NEPBOM FPYMMbl BKIOYAOT:

- pacyeT no NPOYHOCTH;
pac4eT No yCTOWYUBOCTM POPMbI (AN TOHKOCTEHHBIX KOHCTPYKLIWIA);

- pac4eT no yCTOMYMBOCTM MONOXEHUSA (ONPOKUABIBAHWE, CKOMNBXEHWUE, BCMIbIBAHKE).

4.7 Pac4eTbl N0 npeaernibHbiM COCTOSHUAIM BTOPOW rPYNMbl BKMIOYALOT:

- pacyeT no o6pas3oBaHuIO TPELLMH;

- pacyeT Mo pacKpbITUIO TPELLWH;

- pacdert no gedopmauusam.

4.8 Mpu pacdetax cranedmubpoBEeTOHHbIX KOHCTPYKLMI NO npeaenibHbIM COCTOSHUAIM crieayeT pac-
CMaTpuBaTb pasnu4YHbIe pacyeTHble cutyauum B cootBeTcTeumn ¢ FOCT 27751, B TOM Yyucne cragum Usrotos-
NeHusi, TPaHCNOPTUPOBaHUS, BO3BEAEHUSA, SKCNyaTauuu, asapuiHble CuTyaumm, a B HeoBxoauMbIX cryva-
AX — noxap.

2
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4.9 MMpwu pacyeTe cTanedmbpobeTOHHbIX KOHCTPYKLUWUIA CPEAHIO NIIOTHOCTb cTanedubpobeToHa gony-
CKaeTcs NPUHUMaTL PaBHOW:

- 2500 kr/m® pns TKENnoro 6eToHa-MaTpuLbl;

- 2400 Kkr/mM3 NS MENKO3EPHUCTOrO BETOHA-MaTPULIbI.

Honyckaetca npuHumarb Gonee TOMHOe 3HayeHue MIOTHOCTU cTtanedubpobeToHa, onpegensemoe ¢
y4yeTom koachdmumeHTa ubpoBoro apmmupoBaHusi no 06beMy 1 NNOTHOCTM BETOHA-MaTPULbI.

4.10 Pacuetbl ctanedmbpoBeTOHHbIX KOHCTPYKLMIA CrieayeT NpoOu3BOAUTL HA BCE BUAbl HArpy3okK, CO-
OTBETCTBYIOLUMX (PYHKLMOHANBHOMY HA3HA4YEHUIO KOHCTPYKLWUIA, C YYETOM BAUAHUSA OKPY>XaloLLen cpelbl, a B
HeoBXx0AMMbIX CNy4asx — € y4eTOM BO3AENCTBUS NOXapa, TEXHONOMMYECKUX TeEMNEPaTYPHbIX U BIIAXKHOCTHbIX
BO3AEWCTBUM U BO3AENCTBUIN arpeCCUBHbIX XMMUYECKUX CPEL,.

4.11 Pacuetbl ctaneunbpobeToOHHbIX KOHCTPYKUMI cneayeT NpoM3BOAUTL Ha AelcTBue M3rnbaooLumx
MOMEHTOB, MPOAOSIbHbLIX N MONMepeYHbIX CUi, a Takxke Ha MeCTHOe ,qeﬂcmme Harpysku.

4.12 Mpu pacyete cBOpHbIX cTanedrUbpoBETOHHBIX KOHCTPYKLIMIA HA BO3AENCTBUE YCUMUIA, BO3HUKAIO-
WMX NpU Mx NnogbemMe, TPAHCNOPTUPOBAHUU U MOHTaX)e, Harpy3ky oT MX Macchl cneayet npuHuMaTth ¢ KOad-
(PUUMEHTOM ANHAMWUYHOCTU, PABHbLIM:

- 1,60 — npu TPaHCNOPTUPOBAHWM;

- 1,40 — npu NnogbeEME N MOHTaXxe.

Jonyckaetca npuHumate 6onee Hu3kne, 06GOCHOBAHHbLIE B YCTAHOBNEHHOM NOPSAAKE, 3HAYEHUS KO-
PULUMEHTOB ANHAMUYHOCTU, HO HE HMXKe 1,25,

4 .13 lMpu pacyeTax KOHCTPYKLMI CrneayeT yunTbiBaTb 0COOEHHOCTM CBOMCTB cTanedubpobeToHa u ap-
MaTypbl, BIIUSHUS HA HUX XapakTepa Harpysku U OKPY>KaloLlein cpeabl, cnocoboB apMUpoBaHuUs, COBMECT-
HOCTb paboTbl apmaTypbl U ctanedubpobeToHa.

4.14 PacueTbl N0 YCTOMYUBOCTU CPOPMBbI KOHCTPYKLIMK, @ TaKKE MO YCTONYMBOCTU MONOXKEHUS crefyeT
NpPOU3BOAUTL COrMacHO HOPMAaTUBHBLIM AOKYMEHTaM Ha KOHKPETHblE BUAbI KOHCTPYKUUA. B oTCyTCTBUE HOp-
MaTMBHbIX JOKYMEHTOB MUHUMAarSbHbIA KOSUUMEHT 3anaca no yCTOMYUBOCTU DOPMbI CreayeT NPpUHMMAaTh
paBHbIM 3; MMHUMAnbHBI KOS DULMEHT 3anaca Ha ONPOKUAbIBaHWE — paBHbIM 1,5 npu Hanbonee Hebnaro-
NPUATHBIX 3HAYEHUSAX KOIPPULIMEHTOB HAAEKHOCTUN MO Harpyske.

4.15 PacueT no npovHoCTU cTanenbpoOeTOHHbIX KOHCTPYKLWUIA CreayeT Npon3BoaAUTb:

- MO HOPMAasibHBEIM CeYEeHMsM (NpW AelcTBUN U3rnbatoLmMX MOMEHTOB U NPOAONbHBIX CU);

- MO HAaKMOHHbIM cevYeHnsM (Npu 4eNCTBUKN NOMEePEYHbIX CU);

- Ha MeCTHOe AeWCTBUE Harpysku (MeCTHoe cxaTue, NpogaBnvMBaHue).

5 Marepuansbl

5.1 HopMaTuBHbIe U pacyeTHbI€ XapaKTePUCTUKN CTanbHOW apMaTypbl

5.1.1 HopmaTtuBHbIE N pac4ETHbIE 3HAYEHUA XapaKTEPUCTUK CTaNbHON apMaTypbl, @ NPU pacHeTe KOH-
CTPYKUMWI MO HENWHENHON AeOPMAaLMOHHOW MOogenn — auarpaMmbl ee 4eOpMUPOBaHUs, crneayer npuHu-
matb no CIM 63.13330.

5.2 HopMaTuBHbLIe 1 pacuyeTHbIe XapaKTepucTUku ctaneudpodeToHa

5.2.1 Ona cranedunbpoBGeTOHHbIX KOHCTPYKLUMIA, MPOEKTUPYEMBIX B COOTBETCTBUM C TpeGOBaAHMSIMU Ha-
CTOsILLIEro CBOAA NpaBun, B kadyecTse OETOHa-MaTpuLbl CregyeT UCMONb30BaTh CreYyoLmUe KOHCTPYKLIMOH-
Hble B6ETOHbI:

- TSDKENbIl cpeaHeit NNoTHOCTM oT 2200 go 2500 kr/m3;

- MEnKO3epHUCTBIN cpeaHen nnoTHocTk ot 1800 Ao 2200 kr/mS.

5.2.2 OCHOBHbIE HOPMUPYEMbIE U KOHTPONMPYEMBIE NOKa3aTenu ka4ecTea cranedubpobeToHa:

- KIacc no npoYHOCTH Ha cxaTne By;

- Kriacc no npoYHOCTU Ha 0CEBOE PACTSHKEHME By,

- KNacc no 0CTaTo4HON NPOYHOCTU HA PACTSKEHUE Bya;

- Mapka rno MOpo30CTONKOCTU F;

- Mapka no BogoHenpoHuuaemoctn W,

5.2.3 Knacc cranedumGpobeToHa no Npo4YHOCTM Ha CxaTue By COOTBETCTBYET 3HAYEHWIO KyOMKOBOW
npoyHocTn cranedudbpobeToHa Ha cxaTue, MIMa, ¢ obecneyeHHocThO 0,95 (HopMaTuBHas KyGukoBasi Npoy-
HOCTb).
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Knacc cranecubpobeToHa no NpOYHOCTU Ha 0CEBOE PACTSKEHNE By COOTBETCTBYET 3HAYEHUIO NPOY-
HocTu cTanedubpobetoHa Ha ocesoe pacTshkeHne, MMa, ¢ obecneveHHocTbIO 0,95 (HOPMATMBHARA NPOYHOCTbL
craneubpobeToHa).

Knacc craneubpo6eroHa no 0cTaro4HON NPOYHOCTU HA PacTsKEHNE Bg; COOTBETCTBYET 3HAYEHUIO
0CTaro4HoOI NPo4YHOCTU cTanedudbpobeToHa Ha pacTskeHue, MIMa, ¢ obecnedeHHOCTLIO 0,95 (HOpMaTUBHAS
NPOYHOCTb cTanedubpobeToHa).

Mapka cranedubpo6eroHa no MOpO30CTOWKOCTU F COOTBETCTBYET MUHUMANbHOMY YUCAY LUKNOB Nepe-
MEHHOTr0 3aMOPaXXUBaAHUA N OTTAUBaHUS, BbiAEPXKMBAEMbIX 0Opa3LLOM NpU CTAHAAPTHOM UCTLITAHUN.

Mapka cranedmnbpo6eToHa no BOAOHENPOHULIAEMOCTU W COOTBETCTBYET MAKCUManNbHOMY 3HAYEHUIO
naenenus Boael, MMNa - 10~", BLigepxBaemomy cranecpubpoBeToHHbIM 06pasLiom npyu UCNbITAHUW.

Knaccbl cranedubpobeToHa no NPOYHOCTH Ha CXKaTue U Mo NPOYHOCTU HA 0CEBOE PACTHKEHUE HA3HaYa-
10T N0 pe3ynbLTartaM UCNbITAHWI KOHTPONbHbIX 06pa3uos B coorBercTBuM ¢ FTOCT 10180. [lonyckaeTtca knacc
cranedunbpobeToHa no NPOYHOCTU HA OCEBOE PacCTsHKEHWE Ha3HayaTb NO pe3ynsTatam UCNbITAHUI KOHTPOSb-
HbIX 06pa3uoB-6anok Ha u3rnb (npunoxexue b).

Knacc cranedu6po6eToHa no 0CTaTo4HOI NPOYHOCTN HA 0CEBOE PACTSHKEHNE By Ha3HaualoT ¢ ykasa-
HUEeM nogknacca «a», «b», «c», «d» unm «ey» no pesynbrataM UCNbITAHUI KOHTPOSbHbIX 06pa3yoB-6anok Ha
usrmd (npunoxenne B). MNpn HasHavyeHuu knacca cranedubpobeToHa MO OCTATOMHOM NPOYHOCTM HA pacTs-
XeHue By HOPMAaTUBHbIE 3HAYEHUA OCTATOMHOrO CONPOTUBIIEHNS] PACTSKEHUIO Ript3,n NPUHUMAIOT PABHBIMU
YUCIOBO XapakTepucTuke knacca cranedmbpobeToHa N0 OCTAaTOYHON MPOYHOCTM Ha pacTshkeHue. Ynucnoeas
xapakrepuctuka knacca cranedubpoberoHa no OCTaTOMHON MPOYHOCTM HA pacTsHXKEHUE xapaKTepusyeT ra-
pPaHTUPOBAHHYIO NPOYHOCTL cTanedubpobeToHa Ha pacTsKeHue Rapepr © obecneyeHHoCTbIO 0,95, cooTBeT-
CTBYIOLLYYIO 3HAYEHUIO NepeMeLLEeHU BHELUHUX rPaHein Hagpe3a KOHTPOIbHbIX 00pa3suoB, paBHOMY 2,5 MM,
MpY UCNBITAHUAX HA M3rMO (NpunoxeHue b).

Knaccel cranecdmbpo6eToHa no NpoYHOCTU Ha cxatue By, N0 NPOYHOCTU HA 0CEBOE PACTSHKEHUE Byu
Mo OCTaTO4HOM NPOYHOCTU Ha PaCTsKEHUE By (C ykazaHMeM NOAKNAcca) Ha3HavaloT Ans BCEX BUAOB CTane-
hnBpoBETOHOB M KOHCTPYKLIMIA.

Mapky cranedubpobeToHa no MOPO3OCTOMKOCTU F Ha3HAYalOT ANSt KOHCTPYKLMIA, NOABEPraloLmMxca
BO3/1€MCTBMIO NEPEMEHHOr0 3aMOPaXXMBaHUS U OTTaUBaHUSA.

Mapky craneduOpobeToHa no BOAOHENPOHULAEMOCTU W HasHayaloT AN KOHCTPYKUUA, K KOTOPBLIM
npeabABNSIOT TPEOOBAHUA NO OrPaHUYEHUIO BOAONPOHULIAEMOCTH.

5.2.4 Onsa cranedmbpo6eTOHHbIX KOHCTPYKLMIA CneayeT NnpeaycMaTtpuBaTh knaccel cranedpubpobetoHa
Mo MPOYHOCTU Ha CxxaTue, knaccel cranednbpobeToHa Mo NPOYHOCTH HA OCEBOE PaCTsKEHWE N Mapku cTane-
dunbpobeToHa, npuHaTbie B CIM 63.13330 Ana 06bIYHOIO TAXKENOrO U MENKO3ePHUCTOr0 GETOHOB, U KNAcChl Mo
OCTaTOYHOW NPOYHOCTU Ha PaCTAXKEHUE, MPUBEAEHHbIE B Tabnuue 1.

Tabnuya 1
Bup 6eToHa Knaccbl cTanecn6pobeToHa No 0CTaTOUHOW NPOYHOCTM Ha pacTaxeHue
Tskenbli 1 MeNKo3epHUCTLI BETOHbI By i, Bpa1,50, Bpa2i, Bea2,51; Byg3i, Bz 3,50, Bysdi; By, 51, Byl Bys5, 51,
Bbi (i = «a», «b», «C», «d» UNU «&» — UHAEKC Nnojaknacca)

5.2.5 OCHOBHbLIMM MPOYHOCTHBIMU XapakTepuctukamu ctanedudpobeToHa ABNAIOTCA HOPMAaTUBHbIE
3HaYeHus:
conpoTusneHus cranedunbpobeToHa 0CEBOMY CaTUIO be‘n;
conpoTusneHus ctanecunbpobeToHa 0CEBOMY PACTSHKEHUIO ber, m

- OCTaTO4HOro conpoTUBMEeHus cranedmdpobeToHa 0CeBOMY PacTSHXKEHUIO Rato i

- OCTaTO4HOro COnpoTUBMEHUs cranedndbpobeToHa 0CEBOMY PaCTSHXKEHUIO bet3,n'

5.2.6 HopmaTuBHble U pacyeTHble 3Ha4YeHWs conpoTusneHus cranedubpobeToHa OCEBOMY CXaTUIO
(NpU3MEeHHasa NPOYHOCTb) NPMHUMAIOT PABHbLIMW UX 3HAYEHUAM, YCTaHoBneHHbIM B CIM 63.13330 ana anano-
TMYHOTO Knacca o6bIvYHOro 6eToHa.

HopMaTtusHble 3Ha4YeHUa ConpoTUBNEHMA cTanedubpobeToHa 0CeBOMY pacTKEHUIO Ryt n M ocTaTou-
HOTO CONPOTUBNEHNs cTanecnbpobeToHa 0CeBOMY PaCTSKEHNIO Ry, o U Ry , ONPEEnstoT no pesynsra-
TaM UCMbITaHWI KOHTPOIbHbIX 00pa3LOB Ha OCEBOE pacTskeHue. [lonyckaercs onpeaensite HOPMaTUBHbIE
3Ha4eHus conpoTueneHus ctanedpubpobeToHa 0CEBOMY PaCTAXKEHUIO Ryt p W OCTAaTOMHOTO COMPOTUBIEHUS
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0CEBOMY PaCTDKEHNIO Ry n M Ry o MO pe3ynsTatam UCNbITAHWI KOHTPOMbHBIX 00pa3LoB-6anok Ha u3rnt
(npunoxeHue b).

PacyeTHble 3HAYEeHNA COMPOTUBNEHNSA 0CEBOMY PACTSXKEHUIO Ry, OCTATOYHOIO CONPOTUBNEHUA OCe-
BOMY PaCTsXKEHUIO Ry, U OCTATOMHOIO CONPOTUBNEHUA 0CEBOMY PACTAXEHUIO Ry s ONpeaensiot no dop-
mynam:

R

Riy = ;”‘-" ; (5.1)
ft
R R
fbt2,n , bt3,
Rivtz2 = _Y 2, Rtz = y -, (5.2
ft ft

npu 9TOM MpPW pacyeTe No MPOYHOCTU HOPMATbHLIX CEYEHUI BNEMEHTOB NO NPeAenbHbIM YCUNUAM Npu-
HUMAWT Rz S Rpp. 3HaueHUe Koa(uuMeHTa HaaexHoCcTH no cranedubpobeTony vy, NpUHUMaIOT
paBHbIM:

- 1,5 — ansa pacyera no npegensHbIM COCTOAHMAM NEPBON FPyNNbl NPU HA3HAYEeHUM Knacca cranedu-
6poBeToHa N0 NPOYHOCTU HA CXKATUE;

- 1,3 — ana pacyera no npegenbHbIM COCTOAHUAM NEePBON FPyNnbl NPU Ha3HaYeHUM knacca cranedu-
OpobeToHa MO NPOYHOCTM HA PaCTsKEHUE.

PacJeTHble 3Ha4eHns conpoTuBneHns cranedudpodetona Ry, n Ry, oo, B 3aBUCUMOCTH OT Kriacca cra-
nedunbpobeToHa MO NPOYHOCTU HA CxaTue Ans npeaenbHbIX COCTOAHUI NEPBOM U BTOPON rpynn NPUHUMAIOT
kak anst obbiyHoro GetoHa no CI63.13330.

PacJeTHble 3Ha4eHNst 0CTaTOMHOTO COMPOTUBNEHUS cTanednGpoGeToHa pacTskeHuIo Ry, N Ry, oo U
0CTaTOYHOTO CONPOTUBNEHNS PACTSIKEHNIO Rpya U Rgya oo B 3aBUCUMOCTH OT MOAKNACCOB «@», «by, «C», «d»
N «e» ANs NpeaenbHbIX COCTOAHWI NEPBOW U BTOPOM rpynn NnpuBeaeHbl B Tabnuue 2.

Jonyckaercs NpMHMMaTk PacHETHbIE 3HAYEHUA CONPOTUBNEHUA ctanecdunbpobeToHa 0CEBOMY CXATUIO
Ry, n 0CEBOMY PACTSHKEHUIO Ry ps C yHETOM BNMAHNS (DMBPOBOTO apPMUPOBAHNA B COOTBETCTBUM C NPUIIONKE-
Huem B.

Tabnwuya 2
HopmatusHble Ry,p , M Ryyps pacueTHble AnA NpeaenbHLIX COCTOAHMUI BTOPOW pYANLI Ry oo U Ry sor
W pacueTHble Ans NpeAenbHbIX COCTOAHNA NEPBOM TPYNbl Ry, W Ry,p; 3HAYEHUS CONPOTUBREHUS cTanedi-
XapakTepuctuka 6po6eToHa pacTAXeHUIO Npu Knacce ctanedubpobeToHa NO OCTAaTOYHON NPOYHOCTU Ha pacTaxeHue, MMMa

Bigli | Bpgl,5i | Bs2i | Bps25i | Bys3i | Bpgd5i | Bpadi | BygdSi | BpaSi | ByaB.5i | Bpgbi

Rpan¥ Rpser | 1,00 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 6,00

i=a | 2,00 3,00 4,00 5,00 6,00 7,00 8,00 9,00 | 10,00 | 11,00 | 12,00

i=b| 1,43 | 214 | 286 | 357 | 420 | 500 | 571 | 643 | 714 | 7,86 | 857

R,
" i=c| 111 | 167 | 222 | 278 | 333 | 380 | 444 | 500 | 55 | 611 | 667
bet2 ser
' i=d| 091 | 136 | 1,82 | 227 | 273 | 318 | 364 | 400 | 455 | 500 | 545
i=e| 077 | 115 | 1554 | 1,92 | 231 | 269 | 308 | 346 | 385 | 423 | 462
Res 0,77 1,15 1,54 1,92 2,31 2,69 3,08 3,46 3,85 4,23 4,62

i=a | 154 2,30 3,08 3,84 4,62 5,38 6,16 6,92 7,70 8,46 9,24

i=b | 1,10 1,64 2,20 2,74 3,30 3,84 4,40 4,94 5,50 6,04 6,60

Rpp i=c| 0,86 1,28 1,71 213 2,57 2,99 3,42 3,84 4,28 4,70 5,13

i=d | 0,70 1,05 1,40 1,75 2,10 2,45 2,80 3,15 3,50 3,85 4,20

i=e | 0,59 0,88 1,18 1,48 1,78 2,07 2,37 2,66 2,96 3,25 3,55
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5.2.7 B HeoBX0oanMMbIX Cry4asix pacyeTHbIE 3HA4YEeHUs! MPOYHOCTHBIX XapakTepucTuk cranedubpobero-
Ha YMHOXAIOT Ha 3HAYEHWUS KO3MULIMEHTOB YCNIOBNIT PABOTHI Yp;, YYNTLIBAKOLLUX 0COGEHHOCTH paboTel cTa-
nednbpobeToHa B KOHCTPYKLMM (XapakTep Harpysku, yCroBus OKpy»KatoLlein cpeabl M T. 4.):

Yp1 — KOIPDULIMEHT, BBOANUMBIIA K PACHETHLIM 3HAYEHUAM COMPOTUBNEHWA Ry, Rpy M Rpys, U YHUTbIBa-
IOLLMIA BNUSIHUE ANUTENBHOCTU AEiCTBUSA CTAaTUMECKON HArpy3Ku:

- Yp1 = 1,0 NPU HENPOAOIDKUTENBHOM (KPATKOBPEMEHHOM) 1€ACTBUN HATPY3KK,
- Yp1 = 0,9 Npn NPoAOIHKNTENBHOM (ANUTENBHOM) AENCTBUW HArpy3Ku;

Ypo — KO3MDULIMEHT, BBOAUMBIA ANA CTanedubPOBETOHHBIX KOHCTPYKUMIE 6e3 cTepxHeBoil paGoyen
apmMaTypbl K pac4eTHbIM 3Ha4YEHUAM CONPOTUBIEHNS R U yYUTHIBAIOLLMIA XapaKTep pa3pyLUeHusl Takux KOH-
CTPYKUMI; vpo = 0,9;

Y3 — KOIDPULMEHT, BBOAUMBIN 4115 CTaneduOpoOETOHHBIX KOHCTPYKLUMIA, GETOHNPYEMBIX B BEPTUKATL-
HOM MOMOXEHUN NPU BbICOTE Croa 6ETOHUPOBaHUA CBbiwe 1,5 M, K paCYETHOMY 3HAYEHUIO CONPOTUBIIEHUSA
cranedubpobetoHa Ry; 13 = 0,85;

Yp5 — KOBPULMEHT YCroBUiA paboTbl cTaneduOPOGETOHHBIX KOHCTPYKLIMIA, YUNTLIBAIOWMIA BRMAHWE
NoNepPeEMEHHOr0 3aMOPaXXMBaHUSA U OTTAaUBaHUSA, a TaKKe OTPULATENbLHLIX TEMNEpAaTyp:

- Yps = 1,0 ANA HAaA3EMHBIX KOHCTPYKLMIA, NOABEPraembIX arMOCHEPHLIM BO3AENCTBUAM OKpY-

KaroLlen cpeabl MPU pacyeTHON TeMnepaType Hapy>KHOTO BO3A4yxa B XONOAHbIN nepuog MuHyc 40 °C

U BbILLE;

- B ApYrux cnyyasx yus < 1,0, U ero sHaueHne NpUHMMAIoT B 3aBUCUMOCTU OT HA3HAYEHMS KOH-

CTPYKLMU 1 YCIIOBUI OKPYKAIOLLIEH Ccpeabl MO CneunanbHbIM YKa3aHUaMm.

5.2.8 OcHoBHble Ae(OpMaLMOHHbIE XapakTePUCTUKK ctanedubpobeToHa:

- NMpeAenbHbie OTHOCUTENbHbIE AedopMaummn cranedubpobeToHa Nnpu 0CEBOM CXXaTUKM U PACTSHKEHUN
(NP OQHOPOAHOM HAMPSHKEHHOM COCTOAHUM BETOHA) €4, W £4 1)

- HavanbHbIii MOAYNb YNPYIOCTH Egy;

- Moaynb casura G;

- KOS(OULIMEHT (XapakTePUCTUKU) NON3YHECTN @y .,

- k03chDULIMEHT NonepeyHoit AecopmaLmm ctanednbpobeToHa (koadduumeHT Myaccona) Vp.pi

- KO3(hULIMEHT NUHEIHON TeMNepaTypHoU aedopmauun ctanednbpobeToHa oy,.

3HaueHue HayarnbHOro Moayns ynpyroctu cranecmGpobetona £, onpeaenserca no dopmyne

Eg=Ep (1= us) * Erng,

rae E, — HauanbHblii MOAYMNb YNPYroctu 6eToHa-MaTpuLbl;
E; — HauanbHblit MOAYMb YNPYrocTu cTanbHoi dubpel;
Ky — Ko3adbcpuumeHT prubposoro apmmposaHnsi no obLemy.

3HayeHue Ha4anbHOro Moayns casura craneutpobeTtoHa G NPMHUMAIOT paBHbIM 0,4E,

3HaveHue koapduumeHTa (xapakTepucTMK1) NonN3y4ecTu @p, o MPMHUMAIOT, KaK ANt GETOHA-MATPULLbI.

5.2.9 B kayectBe pabounx auarpamm gedopmupoBaHusi ctanedubpobeToHa Npu 0CEBOM CXaTuwm,
onpeaensoLLMX CBA3b MEXAY HanpsXeHUAMU N OTHOCUTENbHbLIMU AedOpMaLMSMU, UCNOMb3YIOT KPUBOTUHEN!-
Hble, B TOM Y1Cne C HUCnaaaloLei BETBLIO, U YNPOLUEHHYIO TPEXIMHENHYIO Auarpammel. Mapamerpuyeckue
TOUKM paboumnx gnarpaMm cxatoro ctanedndpobeToHa AonyckaeTcs NpUHKUMAaTh, Kak Ans o6bluHoro 6eToHa
no CI63.13330, a cxmumatoLLme HanpskeHns ctanenopobeToHa oy, B 3aBUCMMOCTU OT OTHOCUTENbHbIX Ae-
¢hopmauuii ykopoueHus cranedmbpoGeToHa e, onpeaensiot no dopmynam, ykasaHHeim B CIM 63.13330 ans
06bI4HOTO BETOHA.

B kavectBe pabounx guarpamm gecdopmMupoBaHus ctanedubpobeToHa npyu 0CEBOM PaCTAXEHUW WUC-
Nonb3ylOT YNPOLLEHHYIO TPEXNUHENHYIO AnarpaMMy (CM. pucyHok 1). Pactarneatowume HanpsbkeHus cranedu-
BpobeToHa oy B 3aBMCMMOCTU OT OTHOCUTENbHBIX Aedopmaumii yKopoieHust ctanedubpobeTona &g, onpe-
AenstoT no dhopMmynam:

npu 0 <ep <eg

Oyt = Epp - Eppps (5.3)

NpU €q < Egy < Emp
Ot = Rppe:
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NPY Egypq < Egpe < Epgpp

R €., — €
_ hi2 bt b1
Ot = Repe - 1‘[1‘_)—

; (5.4)
Rt ) Emtz ~Ean1

NPU €4y < Egpt < €y

R €., —E
_ bt3 bt bt2
Ot = Ripeo 1‘(1‘—}7

, (5.5)
Rivz ) Eots ~ Eppro
A€ €m0, Eppq, Efpro N Eppyz — OTHOCUTENbHBIE aedopmMauuu, onpegensemMblie no opMmynam:
Efb 0= bet .
t - 3
Efb
Eqpt1 = Eppro +0,0007;
- 4 (5.6)
bet3
g3 = 0,02-0,0125-| —==-0,5|,
R
fbt2
R M Rgys — XapakTepucTukn OCTATOMHOTO COMPOTUBIEHUS CTanedubpobeToHa pacTsre-
HWIO, NPUHMMAaeMbIe No Tabnuue 2.

Smi

Omo = Om2 = Rp

Otp1

Empt3 Emt2 Eibto

[ it

Em1 Em0 Em2 &
| Rwts
LbetZ
“H Rt

Emt3 Emt2 i) o
Eme| ) Em1 €m0 Em2 Em

Ripo
= bet3
ot

6

a—npu Ry ! Reyp <1, 6 — Npu Reyya/ Ry > 1

PucyHok 1 — Quarpammsl gecpopmmpoBaHus ctanedunbpobetoHa
NpW CXaTUM U pacTAXKEeHUK
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6 Cranehunbpob6eTOHHbIe KOHCTPYKUUN 6e3 NnpeaBapuUTenbLHOro
HanpsbkeHUA apMaTtypbl

6.1 Pacyet anemMeHTOB cTasne(ubpo6eTOHHbIX KOHCTPYKLUIA NO NpeAernbHbIM
COCTOSIHUAIM NEePBOW rpynnbl

PacyeT No NPOYHOCTN 3INEeMEHTOB KOHCTPYKUMA Ha AeWCTBME u3rnbarouwmx MOMEHTOB M Npo-
AONbHbLIX CUN

Obuwue nonoxeHus

6.1.1 Pac4yeT no NpoYHOCTM 3reMeHTOB cTaneubpoBGeTOHHbIX KOHCTPYKLUMIA Npu AeNCTBUKN U3rnbato-
LLIMX MOMEHTOB U NPOAONbHbLIX CUN (BHELEHTPEHHOE CXXaTWe UMW PacTsHKEHWE) crefyeT NpousBOAUTL AN
CeYeHUn, HopMarbHbIX K UX NPOAONLHOW OCH.

Pac4eT no Npo4HOCTU HOPMAIbHBIX CEYEHMIA SNIEMEHTOB CNEAYeT NPOU3BOAUTL HA OCHOBE HEMUHENHON
AedopMaLMoHHONW Mogenu cornacHo 6.1.18—6.1.25.

PacyeT no npovyHOCTU HOPMAanbHbLIX CEYEHUN ANEMEHTOB NPAMOYronbLHOro, TaBpPOBOro M ABYTaBPOBOIO
ceyeHunt 6e3 paboyeit apMaTypbl UnKM C apMaTypoii, PacrnoNOXKEHHOW Y BEPXHEN U HUXHEN rPaHei cedeHus,
JlonyckaeTcs Npou3BoAUTL NO NPEAEnbHBIM YCUMUAM.

6.1.2 lNpu pacyeTe NoO NPOYHOCTU HOPMATbHbLIX CEYEHNI BHELIEHTPEHHO CXaTblX 3MIEMEHTOB crneayer
YUYUTBIBATb CIYYaiHbIA SKCLEHTPUCUTET NPUIOXKEHUS MPOAONBHOW CUTbl U BNMSIHWME NPOAONLHOrO uarnba no
CIM 63.13330.

6.1.3 [Ons ctanetnbpoBGeTOHHbLIX 3NEMEHTOB, Y KOTOPbIX NpedenbHOe yCunue rno NpoYHOCTU OKa3biBa-
€TCsl MEHbLLE NPeaenbHOro yeunusa no 06pas3oBaHuio TPeLMH, Nowaab ce4eHnst NPOAONbLHOW PacTAHYTON
apmatypbl A0IDKHA ObITk YBENMMYEHAa N0 CpaBHEHMIO ¢ Tpebyemon M3 pacdeTa no NPOYHOCTU HE MEHEE YeMm
Ha 15 % wnu onpeaeneHa u3 pacyera no NPOYHOCTU Ha AEWCTBUE MPedenbHOro ycunusi no obpasoBaHuio
TPELLUH.

Pacdem no npo4yHocmu HopmMaribHbiX cedeHuli no npedenbHbiM younusam

6.1.4 PacyeT no NpOYHOCTM HOPMATbHbIX CEYEHUI SNEMEHTOB MO NpeAeribHbIM YCUNUAM cneayer npo-
N3BOAUTL, ONPEeAEensia NpeaenbHble YCUNUsi, KOTOpble MOTYT GbiTb BOCTIPUHATEI BETOHOM M apMaTypoii B HOp-
MarbHOM CEYEHUN, UCXOASA U3 CNEAYIOLLNX MONOXKEHWNA:

- conpoTtusreHue craneubpoGeToHa pacTsXXEHNIO NPEACTABMAETCA HANPAXKEHUAMM, PABHBIMU Ry, 1
PaBHOMEPHO pacnpeaeneHHbIMU No PacTAHYTOW 30He cTanednbpobeToHa;

- conpoTusneHue cranedubpobeToHa CKaTUI0 NPEACTaBMAETCA HANPSHKEHUAMM, PaBHLIMN Ry 1 pas-
HOMEPHO pacnpeaeneHHbIMU No CXKaTon 30He cTanedubpobeToHa;

- aedopmauumn (HanpsbkeHus) B apMatype onpefensitoT B 3aBUCUMOCTU OT BbICOTb! CXKaTOW 30HbI CTa-
necunbpobeToHa;

- pacrsrneaioLLue HanpsXkeHus B CTEPXHEBON apmaType NpuHUMaloT He Bonee pac4eTHOro conpoTus-
NEHNA PACTAXKEHMIO R;

- CKMMAloLMe HanpskeHUs B CTEPXKHEBOW apmartype NpuHUMMatoT He Goniee pacydeTHOro conpoTuene-
HUS CXaTUIo R,

6.1.5 PacueT no npo4YHOCTU HOPMAarbHbLIX ceYeHuii anemMeHToB 6e3 pabGoyeri apMaTypbl No NpeaernbHbIM
YCUNUAM crneayet Npou3BoAUTh, UCXOASA U3 CREAYIOLIMX MOMNOXEHUNA:

- OMNIOPY HanNpsHKeHUI B CxaTol 30He pubpoBGeToHa NPUHMMAIOT TPEYToNbHOM hOPMbI, Kak AN ynpyroro
Tena;

- 9MIOPY HanpshKEHWIA B pacTsHyToi 30He pnubpobeToHa TpaneuneBuaHOW GOPMbI C HANPSHKEHUSIMU B
PacTAHYTOW rpaHu CeYeHUs, PaBHbIMN Ry,

- OTHOCUTENbHYI0 AeOPMAaLMIO KPANHEro PaCTAHYTOrO BOMOKHA HETOHA NPUHUMAIOT PABHOM 44 .

6.1.6 PacueT no npoYHOCTH HOpManbHbIX Ce4eHnii cTanedmbpobeToHHbIX aNeMEHTOB ¢ paboyen apma-
TYpPOW CrneayeT npou3BOAUTb B 3@BUCMMOCTU OT COOTHOLUEHUS MEXY 3Ha4eHWeM OTHOCUTENbHON BbICOTbI

, X .

CXKaTOii 30HbI cTanedubpobeToHa & = ~— OMPe/lensiebiM U3 COOTBETCTBYIOLUX YCNOBU/ paBHOBECHS, W
0

3HaYeHUeM rpaHUYHOI OTHOCUTENbHOI BbICOTbI CXKaTO! 30HbI &g, MPU KOTOPOM MpEAEnbHOe COCTOsIHME ane-

MEHTa HacTynaeT OAHOBPEMEHHO C JOCTDKEHUEM B PACTAHYTON apMaType HanpsxkeHUsi, PaBHOrO pacyHeTHO-
My CONpPOTUBIEHUIO R
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3Hauenue g cneayet onpeaensaTb No yopmyne

X ®
gR:h_R:_s, 6.1)
0 14>
€2

rae o — XapakTepucTuka CaTol 30Hbl ctanecdubpobetoHa, npuHumaemas ans cranedubpoteroHa us
Tspkenoro 6eToHa knaccos 4o B60 BkniountenbHO paBHoit 0,8, a aAnsa ctaneubpobetoHa U3 Ts-
xenoro 6etoHa knaccos B70—B100 u u3 menkosepHucroro 6etoHa — paBHoit 0,7;
€5 — PacyeTHOE 3HaYeHUe NpeaesibHbIX OTHOCUTENbHbIX AedopMaLuii apMaTypbl, NPUHUMAEMOE NO
CI 63.13330;
€y — OTHOCUTEMbHbIE AecdhopMaumu cxaToro cranedubpobeToHa nNpu HanpPsbKeHnsX Ry, npuHuMae-
Mble no CIM 63.13330 kak ansa obbl4HOro 6eToHa.

Pacyem u3zubaembix anemMeHmos
6.1.7 Pac4eT no NPOYHOCTU CeveHuit n3arnbaeMbixX SNIEMEHTOB crieayeT NPOU3BOAUTL U3 YCITOBUA

MMy, 6.2
rae M — n3rubaiowmii MOMEHT OT BHELLHEN Harpy3ku;
M,; — npenenbHbli 3rnbaroLLMin MOMEHT, KOTOPbIH MOXET ObITb BOCIPUHAT CEYEHUEM SNEMEHTA.
Mpu pacyere No NPOYHOCTU CeYeHUn U3rMbaembixX ANMEMEHTOB PEKOMEHAYETCs cobnioaarb ycrosue
x<&g- hy.

B cnyyae, koraa no KOHCTPYKTUBHBIM COOOP@XEHUSIM UNKU U3 pacyeTa no npeaernbHbIM COCTOSAHUAM
BTOPOI rpynnbl NNOLWaab PacTAHYTOW CTanbHON apmatypbl NpuHATa OonbLuen, Yyem 910 Tpebyerca Ans co-
BroaeHns yenosus x < & - hy, TO 3HaUEHUe NpeaensHOro U3rnbaloLLero MOMEHTa ONPeAEnsIioT, NPUHUMAs B
copmynax ans ero Bbluncnenus x = s - hy, a BMECTO 3Ha4YeHUs1 Ry ; 3HaUeHue Rg .

6.1.8 3naveHne M, Ans nsrnGaembix CTaneduOPOOETOHHLIX NIEMEHTOB NPSIMOYIONLHOMO CEYeHUs
onpeaensoT no opmynam:

- ansa cranedmbpoBeTOHHbIX aneMeHToB 6e3 pabouyeii apmaTypbl (CM. PUCYHOK 2)

M= Rpgy - Wp,, 6.3)

roe Wp, — ynpyronnacTU4eckuin MOMEHT CONPOTUBMEHUS CEYEHUS BneMeHTa AnA KpawiHero pacTaHyToro
BOIOKHA, onpegensemMblin ¢ y4etom 6.1.5; ans 9nemMeHTOB C NPAMOYrofibHOW (hOPMOI CeveHus,
N3roToBMsieMbIX U3 cTanenbpoGeToHa knacca no NPOYHOCTU Ha Cxatue BB0 u Huxe, gonycka-
€TCH NPUHUMATbL PaBHbIM:

b-h?
Wor =55 6.4)

O

PucyHok 2 — Cxema ycunuii 1 antopa HanpspkeHUn B Ce4eHUW, HopMarnbHOM
K NpogonbHO ocu usrnbaemoro ctanedpubpobeToHHOro anemeHTa
NPAMOYTonbHOro ceveHnst 6e3 apmaTypbl NPU €ro pacyeTe no NPOYHOCTH
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- ANna PpuBPoBETOHHBIX aNEeMeHTOB ¢ pabouei apMaTypom (CM. puCyHoK 3) npu & = hi <&r
o
u

h-
M, = Ry -b-X-(hy = 0,5%)~ Rgyys -b-(h—x)(Tx—a)+Rsc Ay - &), 6.5)

npu 3TOM BbICOTY CXKATOW 30HLI ONPEAEnsoT no opmyne

_ Rs'AsiRsc'A; +bet3'b'h.

X (6.6)
(Rgy +Rppyg) b
Rw R_A’ ?u|
sc/ s - 4
|
Rg.bx
M -
(e:" HRubh-x) <
E RSAS
= L P,
Ripta ®

PucyHok 3 — Cxema ycunuii v sntopa HanpskeHuih B Ce4eHUH, HopMarnsHOM
K NpOo#onbHoOi ock usrubaemoro cranedubpobeToHHOro anemMeHTa
NpAMOYrONBHOMO CEYEHMsI C apMaTypoOM, NPU ero pacyeTe Nno NPoYHOCTH

6.1.9 3nauenne M, ana usrnéaembix cTaneduGpPOGETOHHLIX IEMEHTOB TAaBPOBOrO W ABYTaBPOBOIO
CEeYeHUii C NONKOW B CXAaToW 30HE ONpeaensioT:

- ana ctanedu6po6eToHHbIX aneMeHToB Be3 pabouel apMarypbl — no dopmyne (6.3), B KOTOPOWH Wp,
onpeaensioT ¢ y4etom 6.1.5 n popmMbl NONEPEYHOro CeYEHUA NEMEHTA.

3HaveHue M, nonyckaeTcs onpeaenstb:

a) ecnu rpaHuLa NpPoXoauT B NOfike (CM. PUCYHOK 4, a), T. e. cobniofaeTcs ycnosue

Repts - (B -he + by, -h, ) < Rg, - by - he, 6.7

no copmyne

M, = 0,5-Reygs - b - (f = X)-(hf + X)+ by - hy - (hy — x+2-(h,, +hf )+
+b,-h,-(h, -x+2-h)], 6.8)

npu 3TOM BLICOTY CXXaToOW 30HLI ONpeaensioT no opmyne

R, (b} -h;+b, -h +b,-h
X = b3 ( f/ f w w f f)’ (69)
by - (Rys + Ryy)

6) ecnu rpaHuLa npoxoauT B pebpe (CM. pucyHok 4, 6), T. e. ycrniosue (6.7) He cobnioaaetcs, no dopmyne

M, =Ry -b, -(X=hf)-(Xx=0,5-hf )+ Rypga -[b,, - (h,, +hf —x)+
+b,, -he-(h=0,5-(h + hp))l, (6.10)

10
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bt
Ra
x[ _Em YA, =
M = b
] WRmeAbt -
< - > | <
Wt;fbt o :
i
R
M _ Z
< = =
E Wy Rt Ape
Wt;fbt br

6

a — B nonke; 6 — B pebpe

PucyHok 4 — MNonoxeHne rpaHuLpbl CXaToi 30Hbl B cedeHnmn nsrnbaemoro
cTaneunbpobeToHHOMO arieMeHTa 6e3 apmaTyphl

npwu 9TOM BbICOTY CXATOM 30HbI ONPeAensoT No hopmyne

X = Ripta (b, i +b, -h, +b, -hi)+ Ry -hi- (b —b,) : 6.11)
by, (Rays +Ry)

- ans cranedubpobeTOHHbIX aNeMeHToB ¢ paboyeit apmatypon npu & = hi < &g (CM. pucyHok 5):
0

a) ecnu rpaHuua NpoxoauT B NOMKe (CM. PUCYHOK 5, &), T. e. cobniogaeTcsa ycnosue
Rg <A +Rgya (b -he + b, -h, )< R - AL +Rg - b7 - b, 6.12)
3HaveHue M, onpenensot no gopmyne

M, = Ry -bf - X-(By =0,5X) = Rypys -[by - by - (0,50, —a)+ by, -h,, -(0,5h,, +h; —a)+

Ui

+ by -(hf = X)-(hy = 0,5-(hf + X)) + Ry - AL - (hy — @), (6.13)

11
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npu 9TOM BbICOTY CXXaTOWN 30HbI ONPeAEnsoT No opmyre

_ Rs 'As +bet3'(b): ’h;+bw 'hw+bf'hf)_Rsc 'A\; .

X T : 6.14)

w3 T Rep)

6) ecnu rpaHuua npoxoauT B pebpe (CM. pucyHok 5, 6), T. e. ycnoeue (6.12) He cobniogaeTcsi, 3HaYeHne
M, onpeaenaiot no dopmyne

M, =Ry -[bf -hf -(hy =0,5-hg)+b,, - (x—h7)-(hy —0,5-x-0,5-h; )] -
= Repss -[bf - b - (0,50, —a)+ b, -(h—he = x)-(hy =0,5-(h+x—h:))]+
+ Ry Ag-(hy—a’), 6.15)
npu 9TOM BbICOTY CXaTol 30HbI cTanednbpobeToHa x onpeaenstoT no opmyne
B Ry -As +Ryys (b, ~h; +b,, h, +b-h)-Ry -hi ~(b; -b,)-Rg -A;
B by Rz +Rgy) .

3HayeHune b;, BBOAUMOE B pacyeT, npuHmumatot no Cr 63.13330.

X

(6.16)

bt
A'
R , = S
e s
><
T Vi =
: bebfx
M -
H v.r. A bw
[ w,
L i AL 2| <
H &
«©
Wi R Ag
by
a
Rg, ,
— RscAs
><
—
M | beAb
< ] £ <
| WbebtAbL
(1,
WiRpyt AQ
by
6

a — B norke; 6 — B pebpe

PucyHok 5 — MNonoxeHune rpaHuLbl CxxaTol 30Hbl B Ce4eHUn n3rnbaemoro
cTanedunbpobeToHHOro anemMeHTa ¢ apmaTypoit

12
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6.1.10 Pacyer no npovHOCTU m3rmbaembix cTanepubpobEeTOHHbIX 3MEMEHTOB KOJSIbLIEBbLIX CEYEHWN
(CM. pUCYHOK 6) NPOU3BOAUTCS U3 YCITOBUSA

sim':ocr
M<A, be - +0,234bet3 s 6.17)

rae A, — obLas niowaas KosbLEBOro CEYEHUs], onpeaensemas no dopmyre
A=2nr,t, (6.18)

I, — PaaNyC CPEANHHON NOBEPXHOCTU CTEHKM KOMbLIEBOTO SMeMeHTa, onpeaensemsli no popmyne

n+n .
n=12 (6.19)

ry W ry — paauycbl COOTBETCTBEHHO BHYTPEHHE! U HAPY>KHOW rpaHei KonbLeBOro Ce1eHus;

o = 0,73Rg3
, = —
Ry, + 2R3

(6.20)

PucyHok 6 — CxeMa KomnbLEBOTO ceveHust cranedmnbpobeToHHOro anemeHTa,
NpUHUMaeMasi Npu ero pacyeTe Mo NPOYHOCTU Ha U3rMG

6.1.11 Honyckaertcs npu pacyeTe no Npo4YHOCTM HOPMAanbHbIX CeYeHUl cTanedubpoBETOHHbIX ANEMEH-
TOB 3HAYEHNS CONPOTMBREHUs cTanedubpobeToHa cxartnio Ry M 0CTaTOMHOTO CONpOTUBIEHNs cTaneduopo-
feToHa pacTHKEHNIO Ry BLIMUCHATL B 3aBUCUMOCTM OT KNacca no NPOYHOCTU Ha CxaTne BeToHa-MaTpuubl,
npoueHTa pubpoBoro apmMmMpoBaHusi Mo 06bEMyY, NPOYHOCTU U arperaTtHoOro CoCTosAHUA hubpbl, reomeTpun u
pasMepoB CEYEHUsI ANEMEHTA B COOTBETCTBUM C NPUNoXeHuem B.

6.1.12 Mpu pacuyete N0 NPOYHOCTM M3rMBaeMbIX 3NEMEHTOB pPeKOoMeHAyeTca cobniogath ycnosue
x<&g- hy.

B cnyyae, koraa no KOHCTPYKTMBHbIM COOGPaXXeHUsIM MNU U3 pacyeTa no npeaenbHbiM COCTOAHUSIM
BTOPOI rpynnbl MioLlaab PacTAHYTO apmartypbl NpuHsTa Gonbleli, Yem 910 Tpebyerca ana cobniogeHus
ycnosus x < &g - hy, AonyckaeTcs npeaenbHbIi uarnbatoLmini Moment M, onpeaenats no cdopmyne (6.5) unm
(6.15), NOACTaBNAA B HEE 3HAYEHME BLICOThI CXKATOM 30HbI X = Ep - Fg.

Pacuem sHeUueHMPEeHHO CXambiX 311eMEHITI08

6.1.13 PacuyeT BHELIEHTPEHHO CXaTbiX cTanenbpobeToHHbIX anemeHToB 6e3 pabovei apmatypbl npu
PacnonoXeHUW MpoAOSIbHON CKMMAIOLLEN CUMbl B Npeaenax NonepeyHoro CevYeHust anemeHTa NpousBoasT
6e3 y4eTa conpoTueneHus cranednbpobeToHa pacTAHYTOM 30HbI (CM. PUCYHOK 7) U3 YCROBUSA

N<Rg- Ay, (6.21)

rae N — peiicTBytowas npoaonsHas cuna;
A, — Nnowaab CxKartoli 30Hbl 6eToHa, onpefensaemas U3 yCroBus, YTO €€ LEHTP THKECTU COBNAAaeT ¢
TOYKOM NPUINOXKEHUS NPOAONbHOM cunbl N (C ydeTom nporuba).

13
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R
e N =N 4/

>‘\> (d
ga
< —7—'—— <
LUentp |
TsHKeCcTu
ceyeHus
b

PucyHok 7 — Cxema ycunuid 1 antopa HanpskeHui B ce4eHUn, HOpMarnbHOM
K MpoAONbHOW OCK BHELIEHTPEHHO cXaToro ctanenopobeTOHHOro aeMeHTa,
pacc4nTbIBa&MOoro no NpoYHOCTH 6e3 yyeTa conpoTuBneHns ctanegubpobetora
PacTsHYTO 30HbI

[nsa saneMeHToB NPAMOYroNbLHOIO CeveHUs

2
Ab:b-h-(1— ";;’") 6.22)

rae e, — CNy4YanHblil 9KCLLEHTPUCUTET, NpMHUMaeMblii no CI 63.13330.2018;
N — KO3(pADULMEHT, y4UnTbIBAIOLMIA BAMSAHME NPOAONbLHOTO u3rnba (npornba) anemeHTa Ha ero Hecy-
LLIO CMOCOBGHOCTL M onpeaensiemblii No opmyne

n=—1_, (6.23)
- N
N

cr

rae N, — ycnosHas kpuTU4eckas cuna, onpegensiemas no opmyne

n?-D
o T T2 (6.24)
0
3necb D — >eCTKOCTb 9NEMEHTa B NMPeAEnbHON N0 NPOYHOCTN CTaAuu, onpeaensieMas no gpopmyne
D=k, -Eg-1I, (6.25)

rae E; — mogynb ynpyroctu cranedunopoberona;
| — MOMEHT MHepuMM Nnowaan nonepedHoro Ce4eHns aremMeHTa OTHOCUTESIbHO OCU, NpPoXoasLlen
yepes ero LIeHTpP TSHKECTH;

0,15

k, = — (6.26)
b 3
9,(0,3+3,)
30€Cb @; — KOIPMULIMEHT, YYUTLIBAIOLIMIA BNUSHUE ANUTENLHOCTM OEWCTBUA HArpysku, OMpefensior no
dopmyne
M
0 =1+-—4 6.27)
M1
rae M;, M,y — MOMEHTLI OTHOCUTENLHO Hanbornee pacTAHYTON UMK HAaMMEHEE CXKATOW (MPU LIENMKOM Cxa-

TOM CEYEHUU) TPAHN CEYEHUSI COOTBETCTBEHHO OT AENCTBUSI NONHON Harpy3ku 1 OT AeiCTBUSA
NOCTOSAHHbIX U ANUTENbHLIX HArPy30K;

— OTHOCHUTEMNbHOE 3Ha4YeHNe SKCLIEHTPUCUTETA NPOSOMNLHON CUIbl €4/h, NPUHUMAEMOE He Me-
Hee 0,15 u He Gonee 1,5.

3

e
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PacyeT BHELIEHTPEHHO CXKaTblX CTaneubpoBETOHHbIX 3NIEMEHTOB NPSAMOYIONIbHOrO CEYEHUs NPU IKC-
LieHTpUcUTETE NPOAOIILHON CuIbl €y < h/30 n /[y < 20h gonyckaeTcs NPOM3BOAUTL U3 YCIOBUS

N<g-Ry- A (6.28)

roe A — nnowagb NonepeyHoro Ce4YeHns ANeMeHTa;
@ — KO3(MDULUEHT, NpK ANUTENBHOM AEWCTBUU HArpy3Kku NpUHUMaemMbli no Tabnuue 3 B 3aBMCUMOCTH
OT rMBKOCTU /y/ h anemeHTa; Npu KPaTKOBPEMEHHOM AENCTBUN HAarpy3ku 3Ha4yeHusl @ onpegenstor
no NUHENHOMY 3aKOHY, NPUHUMAS:
¢=0,9npuiy/h=10;
¢ =0,85npu I/ h = 20,
rae ly — pacyeTHas AnuHa anemeHTa, onpeaensemas no CM63.13330 kak Ans xeneso0eToHHbIX

3MEMEHTOB.
Tabnuya 3
Io/h 6 10 15 20
0 0,92 0,90 0,80 0,60

6.1.14 PacuyeT BHELIEHTPEHHO CXaTbix cTanedpnbpobeToHHbIX aneMeHToB 6e3 paboyei apmatypbl npu
pacnonoXeHuu NPOAOILHOW CXUMAIOLLEN CUMbl 3a nNpeaenamMmn rnonepevyHoro Ce4eHust AMemMeHTa U BHEeLEH-
TPEHHO CxXaTblX cTanenbpo6eToHHbIX 3anemMeHTOB 6e3 paboyeli apMaTypbl NpU pacnonoXxXeHum nNPoAONLHON
CXXMMAIOLLEN CUMbl B Npeaenax nonepedHoro Ce4eHnsa aremMeHTa, B KOTOPbIX N0 YCIIOBUAM 3KCMnyarauuu He
Jonyckaetcsi o6pasoBaHue TPeLUMH, NPOU3BOASAT C Y4ETOM CONpPOTMBNEHUs ctanedubpobeToHa pacTsaHyTon
30Hbl (CM. PUCYHOK 8) 13 ycnosus:

R, -A
N< AL . (6.29)
7 . eo - yt -1
N
——
b
< <
Ript b
PucyHok 8 — CxeMa ycunuii 1 antopa HanpsikeHUid B CEYEHUN, HOPManbHOM
K NPpOAONbLHON OCU BHELIEHTPEHHO CXaToro ctanedpubpoBeToOHHOro aneMeHTa,
pacc4HUTLIBAEMOro Mo NPOYHOCTU C YY4ETOM CONPOTUBIEHWA cTanedundbpobeToHa
pacTAHYTOW 30HbI
[nA anemMeHTOoB MpPAMOYronbHOro cevyeHus ycrnosue (6.29) umeer sung;
R,.-b-h
N Bt~ (6.30)
6-e5M

1
h

15
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B dopmynax (6.29)—(6.30):

Ry — pacyeTtHoe conpotusnexnue cranedubpobeTtoHa 0CceBoMy PacTsHKEHUIO;

A — nnowagb nonepevHoro ceveHus cranedubpobeTOHHOro 3N1eMEHTa;

| — MOMEHT uHepumK ceveHus cranedudpobETOHHOTO dNeMeHTa OTHOCUTENBHO €r0 LIEHTPA TAXECTH;

Y — PaccTosiHMe OT LIeHTpa TSHXKEeCTn ceveHus cranedubpobeToHHoro anemeHTa Ao HauGonee pac-
TSIHYTOTO BOJIOKHA;

n — ko3 duumeHT, onpeaensaemMbiii no 6.1.13, npu atoM B hopmyne (6.24) 3HauUeHUE XECTKOCTHU ane-
MEHTA B NpeAenbHON N0 NPOYHOCTU CTaAMKU onpeaensiot no dhopmyne

D=ky-Eg-1+07-Eg I (6.31)

rae I, Iy — MOMEHTbI MHepuMn nnowaaen ceyeHus cranedmbpobeToHa u BCen NPOAONLHOM apMarypbl Co-
OTBETCTBEHHO OTHOCUTENBLHO OCU, MPOXOASALLEN YEePEe3 LIEHTP TSHXKECTU MOMEPEYHOro ce4eHus ane-
MEHTa.
6.1.15 PacyeT BHELEHTPEHHO CxaTbixX cTaneudpobeTOHHbIX 3N1EMEHTOB NPSIMOYTONbHOFO CEYEHUs C
pabouen apmatypoi (CM. pUCyHOK 9) NPOU3BOAAT U3 YCIIOBUS

N-e< Ry -b-x-(hy—0,5X)~ Ryygs -b.(h—x)(h—;x—a)+Rsc Al (hy - a"), (6.32)

rae N — npoaonbHasa cuna oT BHELUHEW Harpy3sku;
€ — paccTosiHue OT TOUKM NPUIOXKEHUA NPOAOILHOM cunbl N A0 LEHTpa TSHXKECTU CEYEeHUA pacTAHYTON

apMarypsil
h0 -a
e=¢;-n+ Pt (6.33)
30€Cb €3 — CIyYaiiHbiii IKCLIEHTPUCUTET, NPUHMMaeMbIii no CIM 63.13330;
n — KoadphuuneHt, onpeagensemolin no 6.1.13.

BbICOTY CxaToW 30HbI X ONpeaensioT:

npu & = hi < &g (cM. pucyHok 9) — no chopmyne

0
K N+Ry A -Ry A 4Ry b-h

s (6.34)
(R, +Rgys)- b

npu &:hi>§R — no dopmyne
0
1
N+RS-AS-1+§R—RSC~A;+bet3-b-h
X = >R ) (6.35)

(R 4R )b 2R, A,
+ . +—
i T Rpe3 ho(1—£x)

Rew Ry AL

Rebx

Rtz

PucyHok 9 — Cxema ycunuii u antopa Hanpsi)XeHUn B CE4SHUU, HOpMarnbHOM
K NPOAONbHON OCU BHELIEHTPEHHO cXaToro cTanehnépo6eToHHoro
aneMeHTa ¢ paboveit apmaTypoi, Npu pacyete €€ No NPOYHOCTU

16



CIl 360.1325800.2017

PacyeT no Npo4HOCTU NPSIMOYTONbHbLIX CEYEHUI BHELIEHTPEHHO CXKaTbiX CTanembpoBGeTOHHBIX 31IeMeH-
TOB C apMaTypoWi, pacrosioXKeHHOW Y NPOTUBOMOMOXHBIX B NIIOCKOCTM U3rnba CTOPOH CeYeHUsl, NPU IKCLIEH-

o h I}
TpUCUTETE NPOAOMNBLHOI CUMbI € < o U ruékocTu % < 20 ponyckaeTcsi NPOU3BOAUTL U3 YCNOBUS

N< N, (6.36)
rae N, — npeaensHoe sHa4yeHWe NPOoO0NbLHON CUTlbl, KOTOPYHO MOXET BOCMPUHATL 9MNEMEHT, OnNpeaensemoe
no cpopmyne
Ny =@ Ry - A+ Ry - As tor): (6.37)
3gecb A — nnowaab ctanedubpobeTOHHOrO CeYeHus;
Astor — Nnouwaab BCEW NPoAOnbHON apMaTypbl B CEHEHUN SMEMEHTA,;
@ — KO3(PUUUEHT, Npu ANUTENLHOM AENCTBMU HArpy3kn NpUHMMaeMbIi no Tabnuue 4 B 3aBUCUMO-

CTW OT rTMOKOCTM 9NEMEHTA; NPU KPaTKOBPEMEHHOM AENCTBUM Harpy3kn 3Ha4YEeHMS @ onpeaens-
0T MO NIMHEMHOMY 3aKOHY, MPUHMMAaS:

¢ =109 npn lh/h=10;

¢ = 0,85 npu i/ h = 20.

Tabnuya 4
@ npu ly/ h, paBHOM
Knacc ctanegubpobetoHa By
6 10 15 20
B20—B55 0,92 0,90 0,83 0,70
B#60 0,91 0,89 0,80 0,65
B:80 0,90 0,88 0,79 0,64

6.1.16 PacueT BHELEHTPEHHO CXaTbIX CTanenopOOEeTOHHbIX 91IEMEHTOB KOSbLIEBOTO CeYeHUs (CM. pu-
CYHOK 6) AOMmKeH NPOU3BOAUTLCS U3 YCIOBUSA

sinrcocr
N‘eSAr be +be13 (1—1,350cr)1,60cr I (6.38)

T

rae A, r,, — cm. 6.1.10.
Mpn 3TOM 3HaYeHWe OTHOCUTENbHOWM NIOLAAM CXaToW 30Hbl cTanedubpobeToHa onpeaenseTca no
cdopmyne
N+R_ .A

i3 br
o, = tsr (6.39)
(be +3,35Rg5 )Ar

Ecnu nonyyeHHoe n3 pacyera no popmyne (6.39) sHaqenne o, < 0,15, B ycnosue (6.38) noacrasnserca
3HaueHue o, onpegensemoe no opmyne

N +0,73R,. . A
o, = ———D08 (6.40)
(be + 2bet3)Ar

6.1.17 PacyeT NnpoYHOCTU KOMbLEBbIX CEYEHUI KONMOHH C KOMOMHUPOBAHHLIM apMUpOBaHWEM (CM. pu-
CyHOK 10) Np1 COOTHOLLEHUM BHYTPEHHETO U HAPYXHOTO paanycos ry /r, > 0,5 n apmarype, paBHOMEPHO pac-
npeaeneHHon N0 OKPY>KHOCTU (MPU MUHUMYM CEMMW MPOAONbHLIX CTEMKHSAX), NPOU3BOAUTCA B 3aBUCUMOCTU OT
OTHOCUTENbLHON NNOLLAAN CXaTOW 30HbI BETOHA N0 hopMyne

N+RA ot + Rtz A

(R *1TR A 1o +(Rpy + Ry )A

E—fcir =

6.41)
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a) npn 0,15 < &, < 0,6 — n3 ycnosus

sinmg
M <(RgAr,, + RSCAS,tOer) T"” + (l"-\’SAs’tOIf + Ry A)rg(1-178,)(0,2+1,3E ;. ); (6.42)
6) npu &, < 0,15 — u3 ycnosus
M < (R, A R..A %OZQSRA Ry A 6.43
—( 3 m T Rse s,totrs) . +U, ( s s,tot+ fbt3 )rs’ ( . )
e - N+O,75RSASYM )
cir ’
RecAstot + RppA
B) npu &, < 0,6 — n3 ycnosus
sinmg .
M < (beArm + RscAs,tot rs) fc:rz ’ (6-44)
N
rae gcirz = = e (6.45)
sc’ s tot Ry
B dopmynax (6.41)—(6.45):
Ag tor — TNIOLWAAL CEYEHUsI BCEN NPOAOIbLHOW apMaTypsbl;
I, — Paanyc cpejuHHON NOBEPXHOCTM CTEHKM KOMbLIEBOTO AneMeHTa, onpeaensiemMbiit no popmyne (6.19);

ry — Pagnyc OKpPY>XHOCTH, NPOXOASLLEN YEPE3 LIEHTPbI TAXKECTH CTEPXKHEN NPOAONbHOI apMaTyphbl.
MomeHT M onpeaensercs ¢ y4eTOM BNUAHUS npornba anemeHTa.

N Cxaras 30Ha

PucyHok 10 — CxeMa, npuHUMaemasi Npu pacyeTe KOMbLIEBOrO CEYeHNs
CXaToro anemMeHTa

Pac4yem no npoYyHocmu HopMarsibHbiX cedeHull Ha ocHose HenuHeliHol dechopmatruoHHoU modenu

6.1.18 lMpu pacyeTe NO NPOYHOCTM ycunua U gedopmaumm B CEYEHUU, HOPMANbLHOM K NPOAOSbLHON
OCMW 9nemMeHTa, ONPeaenstoT Ha OCHOBE HENMUHENHON AeOpPMaLMOHHON MOAENN, MPUMEHSIOLLEN YPaBHEHNUA
pPaBHOBECUS BHELLHMX CUM U BHYTPEHHUX YCUINUIA B CEYEHNM SNEMEHTA, a TaKKe CNeyoLmMX NOMOXKEHUN:

- pacnpegeneHue OTHOCUTENbHbLIX Aedopmauuii ctanedubpobeToHa U apMaTtypbl N0 BLICOTE CEYEHUS
3MeMeHTa NPUHUMALOT NO NIMHERHOMY 3aKOHY (TMNOoTe3a NMOCKUX CEYEHUI);

- CBSA3b MEXy OCEBbLIMU HaMNPSXKEHUSAMU U OTHOCUTENBHLIMU AedopMauusamn ctanedubpobeToHa
WU apmMaTypbl NPMHUMAIOT B BUAE Auarpamm coctosHusa (aedopmupoBaHus) ctanedpubpobetoHa u ap-
MaTypbl.

Mepexog oT anopbl HaNpskeHun B ctanedunbpobeToHe K 0600LLEHHbIM BHYTPEHHUM YCUITUAM ONpe-
JensoT ¢ NOMOLUbIO Npoueaypbl YACNEHHOTO UHTErPUPOBAHUS HAaMpPSXKEHUA NO HOPMAanbHOMY CEYEHMUIO.
Ins 3Toro HopmarnbHOE ceyeHue YCIIOBHO pasfensioT Ha Marble y4acTKu: NMpu KOCOM BHELIEHTPEHHOM
cXKaTum (pacTsKeHUM) U KOCOM U3rmbe — no BbICOTE U LUMPUHE CEYEHUS; NPU BHELEEHTPEHHOM CXaTuu
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(pacTtskeHun) n narnbe B NNOCKOCTU OCU CUMMETPUMN NONEPEYHOrO CEYEHUs dIeMEeHTa — TONbKO MO Bbl-
coTe cedyeHuss. HanpsbkeHua B npegenax ManbiX y4acTKOB MPUHUMAIOT PABHOMEPHO pacnpeAeneHHbIMU
(ycpeaHEeHHbIMN).

6.1.19 lMpwu pacyere aNeMeHTOB C NpUMeHeHneM AedOpPMAaLMOHHON MOAENN NPUHMMAIOT:

- 3HayeHUsa CXKMMAIOLLEW NPOAOSNbLHOW CUIbl, COXUMAIOLLMX HaMPSKEHUA U gechopmauuii yKOpoYeHust
cranecunbpobeToHa U apmatypbl CO 3HAKOM «MUHYC;

- 3HayeHus pacTArMBaloLLEel NPOAOILHOW CUTlbl, PACTAMMBAIOLLMX HANPSXKEHUIA U aedopmauuii yanmHe-
HUA ctanedubpobeToHa u apMatypbl CO 3HAKOM «MIMOC».

3HaKku KOOpAMHAT LIEHTPOB TSHKECTU apMaTypPHbIX CTEPXKHEN U BblAENEHHbIX y4acTKoB ctanecgubpobe-
TOHA, a TaKKe TOUYKW NMPUNOXKEHUS NPOAOSIbHOWU CUIlbl NPUHMMAIOT B COOTBETCTBUU C HA3HAYEHHON CUCTEMOM
koopauHat XOY. B o6LieM crniyuae Ha4yano KoOpAMHAT 3TON CUCTEMbl pacnonaraioT B NPOM3BONbLHOM MECTE B
npeaenax NnonepeyHoro CeYeHus aneMeHTa (CM. pucyHok 11).

PV|0yHOK 11 — Pac4yeTHas cxema HOPMaribHOro ce4YeHusa anemMeHTa

6.1.20 Mpu pacyeTe HOpManNbHbIX CEYEHUI MO NPOYHOCTU B 00LLEM criydae (CM. pucyHoK 11) NpUMEHSIOT:
- YpaBHEHMS PAaBHOBECUS BHELLUHMUX CUN U BHYTPEHHWX YCUIUI B HOPMAarlbHOM CeYEHUU SfIEMEeHTa:

M, = Z(‘fbi Api Lo T Z(’sj Asp Loy (6.46)
i j
M, = Zcfbi “Apj Ly + Zosj A Loy (6.47)
i i
N= Zofbi Ay +chj Ay (6.48)
i j

- ypaBHeHUsl, onpeaensiowme pacnpeaeneHne AedopMaLyin no CEYeHUIO sremMeHTa:;

1 1
i = ot “Zppxi + o Ztpyi» (6.49)
x y
LY T (6.50)
Ssj—80+z‘ S)(j+?. sj> .
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- 3aBUCMMOCTH, CBA3LIBAIOLLME HANPSHKEHUA U OTHOCUTENbHLIE Aedbopmaumn ctanecdubpobeToHa u ap-
MaTyphbl:
S = Epy - Vi * € (6.51)
O = Esj "V Egj (6.52)
B ypaBHeHuax (6.46)—(6.52):
M, My — u3rnbaroLime MOMEHTbI OT BHELUHEN Harpy3ku OTHOCUTENbHO BbIGpaHHLIX U pacnonaraemMbix
B Mpeaenax nonepeyHoro Ce4eHns aNeMEHTa KOOPAUHATHBIX 0CeN (COOTBETCTBEHHO AEWCTBYIOLLMX B NSIOCKO-
ctax XOZ n YOZ vunu napannensHo um), onpeaensiemble no hopMmynam:

M, =M,+N-e,, (6.53)
= + .
My Myd N ey (6.54)
rae M, Myd — wusrnbatoLme MOMEHTbI B COOTBETCTBYIOLLMX NMNOCKOCTAX OT BHELUHEN Harpy3ku, onpeaens-
eMble U3 CTaTUYECKOro pacieTa KOHCTPYKLUU;
N — npoponbHasa cuna OT BHELUHEN Harpysku;
€y, €, — PaCCTOAHMA OT TOUKN NPUMOXKEHNS NPOoAONLHOW cunbl N 40 COOTBETCTBYIOLLMX BbIOPAHHBIX

oceln;
Apir Zioxir Zgpyi» Ofpi — NNOWAAD, KOOPANHATBI LIEHTPA TFXKECTH /-0 y4acTka cranedubpobeToHa u Ha-
NPSPKEHME HA YPOBHE €10 LIEHTPA TSXKECTH;
Asp Zsyj Zsyp Ogj — TNOLAAL, KOOPANHATLI LIEHTPA TSKECTU Jj-TO CTEPXHA apMaTypbl W Hanpsbxe-
HUE B HEM;
€y — OTHOCMTENbHAA AedOopmMauns BOSIOKHA, PACMONIOKEHHOTO Ha NepeceveHnn BbIGPaHHLIX 0CeH

(B TOuUKe 0);

11 _
—,— — KPUBU3HbI NPOAONBLHON OCKU B paccMarpusaeMom nonepe4yHomMm ceveHun anemMeHTa B NNOCKo-

e
crax ,qeﬁc%/swﬂ narnbaomx MomMeHTos M, u M,;

E; — HavanbHbIl MOAYSb YNpyroctu cranecmnbpoberora;

ESI- — MOAYSb YNPYrOCTU j-r0 CTEPXHA apMmartypbl;

Vs — KO3(pPULIMEHT YNPYroCTU j-r0 CTEPXHA apMaTypbl;

Vi — K09thDULMEHT ynpyrocTtu cranedubpobeToHa i-ro y4acrka.

3HaueHusa koahPUUUEHTOB v NPUHUMAIOT NO COOTBETCTBYIOLLUM AMarpaMMmam COCTOSIHMSI apMatypbl,
npuBeaeHHbiM B CI1 63.13330.

3HaueHus KOI(DMULMEHTOB V4, ONPEAENAIOT KAK COOTHOLLIEHNE 3HAYEHMI HANPSDKEHUI U Aecbopmaumin
ANA paccMaTpuBaeMbiX TOYEK MPUHATBIX B pacyeTe Auarpamm OCEBOro CXaTusi UMK pacTsHkeHun ctanedm-
OpoGeToHa, AeneHHoe Ha MOAYNb YNPYrocTu cTanedubpobetona E, (Npn ABYXNUHEHO Anarpamme cocTo-

siHMs oxaToro cranecgubpobeToHa — Ha NpuBEAEHHbIN MOAyNnb AecdopMauun cxaroro cranedubpobeToHa
E ):
fb,red

§

Vo = (6.55)

Epy 2p

6.1.21 Pacyer HopMarnbHbIX CEYEHNI ANEMEHTOB NO NPOYHOCTU NPOU3BOASAT M3 YCMOBUNA:

|8fb,max| < € ultr (6.56)
€smax s Esult’ (6.57)
TA€ € max — OTHOCUTENbHAsA AechopmaLns Haubonee cxatoro BonokHa cranecubpobeToHa B HopMarns-
HOM CEYEHMU ANEMEHTA OT AENCTBUA BHELLHEN Harpy3ku;
Esmax — OTHOCUTenbHas ,qeq)op[\nauuﬂ Hamﬁoneg PacCTAHYTOro CTEPXKHA apMaTtypbl B HOPMarbHOM Ce-
YeHUW BNeMeHTa OT AENCTBUA BHELUHEN Harpy3Kku;
&g yi¢t — MPEAENbHOe 3HajYeHne OTHOCUTENLHON AedhopmaLnun ctanedmubpobeToHa Npu CxaTum, Nnpu-
HUMaeMOe COrnacHo ykasaHusim 6.1.25;
€yt — TPefenbHoe 3HaueHne OTHOCMTENbHOW AedopMaLun yaIMHeHUsa apMaTypbl, NPUMHUMaemMoe

cornacHo 6.1.25.
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6.1.22 [nsa anemMeHTOB, Ha KOTOPbIe AENCTBYIOT n3rnbarome MOMEHTbI ABYX HanpaeneHuit 1 Npoaonb-
Has cuna (cm. pucyHok 11), aecdopmauyun ctanepmubpobeToHa Efp,max 1 APMATYPbl £ ., B HOPMaribHOM ce-
YEHMMN NPOM3BONLHON POPMbI ONPEAENAIOT U3 peLleHnss CUCTeMbl ypaBHeHun (6.46)—(6.48) ¢ npumeHeHnem
ypaBHeHui (6.49) u (6.50) no hopmynam:

1 1
MX:D11‘r—+D12‘r—+D13'80, (6'58)
X Y
1 1
M, =Dyy-—+Dyy-—+Dps -, (6.59)
x y
1 1
N =Dyq —+Dpy —+Dag &, (6.60)
rX f'y

MKeCTKOCTHbIE XapakTEPUCTUKK D,j (i,j=1, 2, 3) B cucteme ypasHeHun (6.58)—(6.60) onpeaensoT no
chopmynam:

Dy = Ei:Abi Zii "B Vi * ;Asj 'ngj Eg vy, (6.61)

Dy, = EilAb; “Zyi Epp Vi + zj:Asj 2% Egj Vg, (6.62)

Dy = ;Abi Zarxi “Zaoyi " Emy Vo ;Asj Zsxj Zsyj Esi Vg (6.63)
Dy = ;Abi “Zipxi i Vi t Eles,- Zsyj "Eg Vg (6.64)

D3 = zi:Abi “Zanyi " Emp Vi t ;Asj ZsyiEgi Vg (6.65)

Da3 = Ei:Abi “Epgy v + Ej:Asj Eg vy (6.66)

OB6o3Ha4yeHus B popmynax — cm. 6.1.20.

6.1.23 [Ins 9NemMeHTOB, Ha KOTOPbIE AENCTBYIOT TOMbKO U3rnbaloLme MOMEHThI ABYX HanpasneHuin M,
] My (kocoit u3rub), B ypaBHeHun (6.60) npuuumatotr N = 0.

Ona BHELEHTPEHHO CXaTbIX B NMIOCKOCTU CUMMETPUU MOMEPEYHOTO CEYEHNSA SNEMEHTOB U PACNONoXe-
HUKM ocun X B 3TON NNOCKOCTU B ypaBHeHUAX (6.58)—(6.60) npuHumatotr My =0uDyy =Dy =Dys = 0. B 3TOM
criydae ypaBHEeHUs paBHOBECUA UMEIKOT BUA:

1
M, =Dyy-—+Dy5 -8, (6.67)

X

1
N =Dy5—+Dy5 -¢- (6.68)

X

Ana n3rmbaemMbix B NAOCKOCTM CUMMETPUM NONEPEYHOTO CEYEHUS ANEMEHTOB U PaCNoONOXeHUs ocu X
B 3TOW NNOCKOCTU B ypaBHEHUAX (6.58)—(6.60) npuHumaiotr N =0, My =0, D, =Dy, =D,3=0. B atom cnyyae
ypaBHEeHUSA paBHOBECUA UMEIOT BUA!

]
M, =Djy-—+Dy5 ¢, (6.69)

X

]
0=Dy3-—+Dg5 €. (6.70)

X
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6.1.24 Pac4eT N0 MPOYHOCTU HOPMAarbHLIX CEYEHUN BHELEHTPEHHO CXaTbix cTanedubpoOeTOHHbIX
anemeHToB 0e3 pabodeln apmatypbl Npon3BoAAT U3 ycnosusa (6.56) cornacHo 6.1.21—6.1.23, npuHumas B
dopmynax (6.61)—(6.66) ons onpeaeneHus D nrowaab apmMarypsl A =0.

[na narnbaembix 1 BHELEHTPEHHO C)KaTbIX CTaneq)m6po6eT0HHb|x anemeHTOB Oe3 paboyen apmarypsl,
B KOTOPbIX HE J0NYCKAKOTCA TPELMHbI, pacyeT NPOU3BOAAT C y4eTOM paboTbl pacTsiHyToro cranedubpobero-
Ha B MOMEepPe4YHOM CEYEHUN BNEMEHTA U3 YCIOBUSA

ptmax = Efpt.ult 6.71)

rA€ €t max — OTHOCUTENbHAs aedopmauus Hanbonee pacTAHYTOro BONOKHa ctanedmbpobeToHa B HOp-
ManbHOM CEeYeHuW 3dNeMeHTa OT AEWCTBUA BHELUHEW Harpysku, onpegensiemasi CornacHo
6.1.22—6.1.23;

Efpt ¢ — NPEAENBHOE 3Ha4eHne oTHOCUTENBHON Aedopmauun ctanedmbpobeToHa Npu pacTsKEeHUu,

npuHUMaemoe cornacHo 6.1.25.

6.1.25 lMpu aBy3HayHOW anope gedopmaumnin (CxaTue u pacTsLKeHWe) B MONEPeYHOM CEYEeHUU ane-
MeHTa (M3rnb, BHELIEHTPEHHOE CXKaTUe WNU PacTsHKEHUE C DOMbLUMMM IKCLEHTPUCUTETaMM) NpeaenbHble
3HaYeHUsA OTHOCUTENBbHLIX Aedhopmauuin cranedudbpobeToHa Egpy it TPUHNMAIOT COTNACHO CI 63.13330 ansa
aHanorm4yHoro knacca obblMHOro GETOHA, a NpeaernbHble 3HAYEHUs1 OTHOCUTENbHLIX Aedopmaumin ctanedu-
6pobeToHa Ept yit TPUHUMAIOT PABHBIMU €gys.

Mpn BHELEHTPEHHOM CXAaTUM UMK PaCTSHKEHUU SNEMEHTOB M pacnpeaerneHun B NonepeyHoM cevyeHun
3nemMeHTa aedopmaumin TONbKO OAHOrO 3Haka npeAernbHble 3HAYEHUSA OTHOCUTENbHBIX Aedopmauuin crane-
UOPOGETOHA eg, ¢ U €4p s ONIPEAENAIOT B 3ABUCUMOCTH OT COOTHOLLIEHUS iecpopmaLmii cTanednbpobeTona
Ha MPOTUBOMONOXKHbIX FPAHSIX CEYEHNS SNIEMEHTA € U €, (|52| > |s1|) no chopMynam:

1
e uit = Ep2 ~ (Ep2 ~ €m0 )'8— : 6.72)
2

€
_ 1

Erpt it = Epes ~ (Eppez — Efbtz)'e_’ (6.73)
2

rA€ €mo M Egy — NEGOPMALNOHHBIE NAapaMeTpbl PACHETHLIX AUArpaMm COCTOsHMA cranedubpobeToHa
npu cXxaTuun, npuHumaemble cornacHo ClM 63.13330 ana aHanNoOrMYHOro knacca obbIMHOro
6eToHa;
Emip N €y — AEDMOPMALIMOHHBIE MApamMeTPbl PACYETHLIX AuarpaMM COCTosHMA cranedubpobeTona
npu pacTaXXeHUW, NPUHUMaeMble CornacHo 5.2.9.
Mpu pacyeTe narnbaembix, BHELIEHTPEHHO CXKaTbIX UKW BHELEHTPEHHO PacTsAHYTbIX cTanedubpobeToH-
HbIX SMIEMEHTOB, B KOTOPbIX HE AOMYCKAIOTCA TPELLUMHDI, 3HAYEHUE €4y ¢ B YCNIOBUM (6.71) NpuHUMAaIOT:
- Npuv ABY3HA4HOW 3antope aedopmanuii (CxaTue U pacTshkeHue) B NONEpPeYHoM ceveHumn cranedubpo-
GeToHa anemeHTa paBHbLIMM ggyy ;
- Npu pacnpeaeneHnn B NONepe4YHoM ce4eHnn anemeHTa gecopmauuin cranedubpoberoHa ToNbKO 04-
HOro 3HaKa 3Ha4y€eHuto, BbiYUCNEHHOMY no dopmyne (6.73), B KOTOPYIO BMECTO 3HAYEHWI NapaMETPOB &g,
W €3 NOACTABMAIOT 3HAYEHUS NAPAMETPOB COOTBETCTBEHHO £p,10 U €y -
MpenenbHbIe 3Ha4eHUA 0THOCUTENbHOW AecbopMaunn apmaTypbl &g, NPUHUMAIOT PaBHLIMU:
- 0,025 — Ans apMmaTypbl ¢ PU3UYECKUM NPEJENOM TEKY4eCTH;
- 0,015 — gnsa apmatypbl C YCNOBHLIM NPEAENOM TEKYYECTH.

PacyeT no NpoYHOCTU CTanethnGpoGEeTOHHbIX 35IEMEHTOB NPU AeUCTBUU NOMNEPEeYHbIX CuJ

Obuwjue nonoxxeHus

6.1.26 Pacyer no NpoYHOCTU BMEMEHTOB NPU AENCTBMU NONEPEYHbIX CUN crieyeT NPOU3BOAUTL MO Ha-
KMOHHOMY CEYEHWIO Ha AEWUCTBUE MOMEPEYHON Cunbl, MO HAKNOHHOMY CEYEHMIO Ha AeiCTBUE M3rmbaioLero
MOMEHTA M N0 BETOHHOW NONOCE MEXAY HAKMOHHLIMU CEYEHUSAMU Ha LeiCTBUE NONEePEYHOl CUMb.

Pac4yem anemeHmos no rnonoce mex0y HaKmOHHbIMU CEHEHUAMU
6.1.27 PacueT narnbaembix anemMeHToB Nno 6eTOHHON NOMOCe MEXAY HaKNOHHLIMU CE4EHUSIMU NPOU3BO-
OST U3 yCrnoBus

Q<03Ry-b - hy, (6.74)
rae Q — nonepeyHas cuna B paccMaTpuBaEMOM HOPMArbHOM CEYEHUM SNEMEHTA.
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Pacyem 311eMeHmos o HakJI0HHbIM Ce4YeHUsIM Ha Oelicmeue rnonepeyHbIX cusl
6.1.28 Pacuer uarnbaemMbix 3reMEHTOB MO HAKITOHHOMY CEYEHUIO (CM. PUCYHOK 12) NPOM3BOASAT U3 YCIOBUS

Q< Qg+ Qg (6.75)

rae Q@ — nonepeyHas cuna B HaKMOHHOM CEYEHUU C ANUHON npoekumn C Ha NPOAOSIbHYI0 OCb 3NEMEHTa,
onpeaenseMas OT BCEX BHELLUHUX CU, PACMONOXEHHbIX MO OAHY CTOPOHY OT paccMarpusaemoro
HaKIOHHOTO CEYeHUs; Npu 9TOM YYUTLIBAIOT Hanbonee onacHoe Harpy>xeHue B npefenax HakrnoH-
HOro ceveHus;
Qg — nonepevHas cuna, BOCnpuHuMaemas cranedudpobeToHOM B HAKMOHHOM CEYEeHMN,;
Qg, — nonepeyHas cuna, BOCNpuHMMaemas nonepeyHon apMarypoii B HaKfIoHHOM CeYeHuu.
MonepeuHyto cuny Qg onpeaensior no opmyne

15-R,,-b-h?
Qp :—fbcf_o, (6.76)

HO MPUHMUMAIOT He Gonee 2,5Ry,, - b - hy u He MeHee 0,5Ry,, - b - hy.

/ Q H SW sW

PucyHok 12 — CxeMa ycunuii npu pacyeTe a1ieMeHTOB MO HaKIMOHHOMY CeMeHUo
Ha AeiicTBMe NonepeqHbIX CUn

Yeunue Qg ANnA nonepevHoi apmarypbl, HOPMarnbHONM K NPOAONBLHON OCK SMNIEMEHTA, ONPEAENnsIoT Mo
¢dopmyne
Q,, =0,75-q, -C, 6.77)

rae qg, — YCUNMe B NONEpeqHOoil apmMaType Ha eauHULY ANWHBI AMeMeHTa, onpeaensemoe no chopmyre

R -A
—_sw "sw 6.78)

Asw

PacueTt npon3BoasaT Ans psaa pacnornoXeHHbIX Mo ANUHE 3NeMEHTA HAKIOHHBIX CeYEHUI Npu Hambonee
ONacHOW ANUHE NPOEKUUKU HAKNOHHOTO ceyenus C. MNMpu sTom AnuHy npoekuun C B hopmyne (6.77) npuHuma-
loT He meHee 1,0h, u He Gonee 2,0h;,.

MonepeyHyto apmaTypy y4UTbLIBaIOT B pacyeTe, ecnu cobnioaaercs ycnosue qg, 2 0,25Rg . - b.

. s
LLar yuuTbiBAEMOW B pacyeTe nonepeyHoum apmarypbl h—"" JOIkeH ObiTb He Oonblue 3HavyeHus

o
Swmax _ Ra "0y

hy Q
Mpwu oTCyTCTBUM NONEpeyHoi apMaTypbl WM HapyLLEHUX NpUBEAEHHbIX Bbillie TpeboBaHuii pacyeT npo-
U3BOAAT U3 yCnoBun (6.75), NnpuHUMan ycunme Qg, PaBHbIM HYIIO.
6.1.29 BnusiHne CXMMAaIOLUMX U PACTATMBAIOLLMX HANPSHXKEHUI NPU pacyeTe no nornoce Mexay HaknoH-
HbIMWU CEYEHUSIMU U MO HAKNOHHBLIM CE4EeHUAM cneayeTt yuuTtbiBaTtb no CIM 63.13330.
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Pacdem anemeHmMoes rno HaKIoHHbIM Ce4eHUsAM Ha delicmeue MOMEHMOo8
6.1.30 PacyeT an1eMEHTOB N0 HAKMOHHbLIM CEYEHUAM Ha AEWCTBME MOMEHTOB (CM. pUCYHOK 13) npous-
BOAAT U3 YCNOBUSA

M< Mg+ Mg, + My, (6.79)

rae M — MOMEHT B HaKNOHHOM CEYEHUU C ATTIMHON npoekunn C Ha NPOAONbHYIO OCb ANeMeHTa, onpeaense-
MbIii OT BCEX BHELLUHUX CUJ, PacroriOXeHHbIX M0 04HY CTOPOHY OT pacCMaTpMBaEMOro HAKMOHHOTO
Ce4YeHUs, OTHOCUTENbHO KOHLIA HAKINMOHHOIo cevyeHuns (TO‘-IKa 0), MPOTUBOMONOXHOIO KOHLUY, Y KOTO-
poro pacnonaraerca npoeepdaemMman npoaonbHaa apmMarypa, UCnbiTbiBaowaa pactdaXXeHue ot Mo-
MeHTa B HAKSTOHHOM CEY€HUU; Npu 3ITOM y4uUTbIBaKOT HanBonee onacHoe Harpy>xeHue B npeaenax
HaKNOHHOIo Ce4YeHus;

Mg — MOMEHT, BOCNPUHUMAEMbIl NPOAOIILHON apMaTypoi, nepecekaroLleli HakMoHHOE CeYeHne, OTHO-
CMTENbHO NPOTMBONOMMKHOIO KOHLIA HAKMOHHOIO ceveHus (Touka 0);
Mg, — MOMEHT, BOCMIPMHUMAEMbIA NONEPEUHON apMaTypoi, NepeceKatoLLel HaKMoOHHOE CEeYeHUe, OTHO-

CMTENbHO NPOTMBONOMMKHOIO KOHLIA HAKMOHHOIO ceveHus (Touka 0);
Mg, — MOMEHT, BOCNPUHMMAEMBIN CTanednbpoGETOHOM, OTHOCUTENBHO MPOTUBOMOMOXHOMO KOHLA Ha-
KMOHHOro cedeHuns (touka 0).
MoMeHT M onpeaensioT no dopmyne

M.=N, z (6.80)

rae Ny — ycunue B NPOAONLHOI pacTsaHyToi apMarype, npuHUMaemoe paBHbIM R - Ag;
Z, — NNeYo BHYTPEHHEN napbl CUIl; AONyCKaeTcs NpuHumars zg = 0,9h,.
MowmeHT M, AN nonepedHoi apMarypbl, HOpManbHOK| K NPOAONBLHOM OCU SIEMEHTA, ONPEAENsIoT No

¢opmyne

Mg, =0,5Q,, - C, 6.81)
rae Qg, — YCuNMe B rnonepevHoi apmarype, NPMHUIMaeMoe PaBHbIM gy, - C;
Qsy, — onpeaenaiotr no opmyne (6.78), a C npuHuMaloT B npeaenax ot hy 4o 2hy,.
MomeHT Mg, onpeaensior no dopmyne
Mgy, = 0,5Qp,; - C, (6.82)

rae Qg Onpeaensiior no copmyne (6.76), noacTaenan B Hee BMECTO XapakTePUCTUKN Ry, 3Ha4eHue xapak-
TEPUCTUKN Ry po.

Ny

Ot

P

=t <slel et e
fia Al

-

c c

bet3

-—
=

PucyHok 13 — CxeMa ycuriuii pu pacyeTte aIEMEHTOB N0 HAaKNOHHOMY CEYeHUIo Ha AeiCTBUE MOMEHTOB

PacueT npon3BoasT AN HAKIOHHbIX CEYEHUN, PACMNOMIOKEHHBIX NO ANWUHE 3MIEMEHTa Ha €ro KOHLEeBbIX
y4acTkax u B Mectax obpbiBa NpoAoNbHON apMaTtypbl, Npu Hanbonee onacHoW AnNWHE NPOEKLUKU HAKMOHHOro
cevenuns C, npuHMMaemon B npeaenax ot hy Ao 2h,.
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PacyeT cTtanemMopo6eTOHHbIX 35IEMEHTOB HA MECTHOe CXaTue

6.1.31 Pacuer ctanedubpobeTOHHbIX 9NIeMEHTOB HA MECTHOE CXaTue (CMATME) NPOoU3BOAAT Npu Aen-
CTBUU CHMMAIOLLEN CUMbl, MPUNOXEHHON HA OrPaHMYEHHON MIOLAAN HOPMANbHO K MOBEPXHOCTU cTanedu-
6po6eTOHHOro anemeHTa. NMpyu 3TOM y4UTBLIBAIOT NOBLILLEHHOE CONPOTUBREHME CxaTuio cranedubpobetoHa B
npegenax rpy3osomn nnowaau (Nnowaam cMATUS) 3a c4eT 00LEMHOIO HaNPAXEHHOTO COCTOAHUA cTanedmbpo-
©GeToHa noA rpy30BOW NIOLLAALIO, 3aBUCSLLIEE OT PacroNnoXXeHUs1 rpy30BOi NNOLLAAN HA NOBEPXHOCTU SNEMEHTA.

Mpu HanNW4YUMKM KOCBEHHOW apMaTypbl B 30HE MECTHOIO CXKaTUA YUUTLIBAIOT AONOAHUTENBHOE NOBbILLEHNE
COMPOTUBINEHUA CXKaTUIO cTanedudpobeToHa noa rpy30BON NNOWAAbLIO 3 CHET CONPOTUBNEHUS KOCBEHHOW
apMarypbl.

PacueTt 3neMeHTOB HA MECTHOE CXaTue npu OTCYTCTBUM KOCBEHHOW apMaTypbl NPOU3BOAAT COrNacHo
6.1.32, a npu HanM4YuM KOCBEHHON apMaTypbl — cornacHo 6.1.33.

6.1.32 Pacuet cranedmbpobeTOHHbLIX 3NEMEHTOB HA MECTHOE CXaTue NPU OTCYTCTBUU KOCBEHHON ap-
Matypbl (CM. pUCYHOK 14) npou3BoaAT U3 yCcrnoBusi

N=v - Rg, 1oc * A joc: (6.83)

rae N — mMmecTHas cxxmmalowlas cuna ot BHELLHEN Harpysku;
y — K03(pduumneHT, npuHuMaemblit pasHbiM 1,0 npu pasHoMepHOM 1 0,75 Npu HepaBHOMEPHOM pac-
npegeneHuu MeCTHON Harpy3Kku rno nioLwaau CMATUS;
be,,oc — pacdeTHoe conpoTusneHue cranedubpobeToHa CKaTUI0 NPU MECTHOM AEUCTBUU CHXMMAIOLLEN
CUnbl;
Afb, loc — TNOLIAAbL NPUMOXKEHNA COKUMAIOLLIEW CUTbI (NNOLWAAL CMATUS).

17 3 2 4
_\_\/\'/_/_

, / - 3 2 4 1 24 3
y/m Wf SEVANEAN
\—‘/ /A“"Vev‘ % /“"“ S8 «‘;“‘
//////y///‘; 8 |a] & a, | a
'V
a 6 8
2 4 3
[ /[

K
c<ay

a — BAanu oT KpaeB areMeHTa; 6 — Mo BCel LUMPUHe 3NeMeHTa; 8 — Y Kpas (TopLia) aneMeHTa No BCel ero LUNPUHE;
2 — Ha yry anemMeHTa; 6 — Yy OAHOTO Kpas AneMeHTa; @ — BENW3W OAHOTO Kpas SneMeHTa;
1 — areMeHT, Ha KOTOpbI AeiCTBYeT MecTHas Harpyska; 2 — Nrowaas CMATASA Ag, . 3 — MakcuManbHas pacyeTHas
NowWaab Ag, max 4 — LEHTP TAXECTU Nnolwaze Ag, ;. 1 Ag, ray; 5 — MUHUManbHas 30Ha @apMUPOBaHUA ceTkamy,
Mpy KOTOPOI KOCBEHHOE apMUPOBaHWE YYUTEIBAETCS B pacyeTe

PUcyHok 14 — CxeMbl Ansi pacHeTta cTanepubpoBeTOHHbIX 3NeMEHTOB Ha MECTHOE CxaTuhe
NP1 pasfMYHOM MOMOXEHUN MECTHOMN Harpy3ku
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3HaueHue Ry, ;. ONpesensioT no gopmyne
Ris joc = @1 * Repy (6.84)

rae @g — KO3(duuUMEHT, onpeaensiembli no gopmyne

¢g =08 |——, (6.85)

HO NpUHUMaembli He Bonee 2,5 u He meHee 1,0.
B dopmyne (6.85):
Afb,max — MakcuMmarnbHas pacyeTHasi nnowaab, yctaHaBnMeaemMas no cneayowmm npasunam:
- LEHTPbI TSHKECTM NNowanen Ag, . U Ag 12y COBNAAAIOT,
- rpaHuLbl pac4eTHOI nnoLwaau Ab,max OTCTOST OT K&>KA0i CTOPOHBI NNOLLAAM Ag joc HA paccTos-
HUSA, paBHbIE COOTBETCTBYIOLLMM pa3Mepam 3TUX CTOPOH (CM. PUCYHOK 14).
6.1.33 Pacuet ctaneunbpobeTOHHbIX 3NEMEHTOB HA MECTHOE CxKaTue Npu Hanu4um KOCBEHHOW apMma-
TYpbl B BUAE CBAPHbLIX CETOK MPOM3BOASIT U3 YCIOBUSA

N<y- bes,loc ’ Afb,loc’ (6.86)

rae Rpgjoc — TNPUBEAEHHOE C y4ETOM KOCBEHHOW apMarypbl B 30HE MECTHOTO CKaTusl PaCYETHOE CONPOTUB-
nexune cranecubpobeToHa cxxaTtuio, onpeaensiemoe no opmyne

Rips joc = Rip joc * 2(ps,xy : Rs,xy * M xy 6.87)

TA€ Qg yy — KO3abpnLUmeHT, onpeaensemMslii no popmyne

Afb Joc ef
A

, (6.88)
fb.Joc

rae Ag jocef — NNOWAAL, 3aKNIOYEHHAA BHYTPU KOHTYpPA CETOK KOCBEHHOTO apMUPOBAHUSA, CUMTas No uX
KpanHUM CTEPXHAM, NpuHUMaemMas B dhopmyne (6.88) He 6onee Ag, o

R xy — PacqeTHOe CONPOTUBNEHNE PACTHKEHNIO KOCBEHHON apMaTypbl;
Hsxy — KOIMDDMLMEHT KOCBEHHOTO apMUPOBAHUA, ONpeaensembii no gopmyne
n A, L +n A, -l
X SX X y Sy 'y
T : (6.89)
Afb,loc,ef 'S
rae n,, Ag,. [, — UNCNO CTepXHEeN, NNOWAAL CEYEHU U [NMHA CTEPXHS CETKW, CUMTast B OCAX KPalHWX
CTEPXHEN, B HanpasneHnn X COOTBETCTBEHHO;
ny, Agy, I, — TOXe, B HanNpaBnexuy Y,

§ — Lar CETOK KOCBEHHOI0 apMUPOBAHUSA.
3Havenns Ry, 10, Ap o W M N NPUHUMALOT COrnacHo 6.1.32.
3HayeHne MeCTHON CXMMaIOWEN CUnbl, BOCNPMHUMAEMOE 3NEMEHTOM C KOCBEHHbIM apMUpOBaHUEM
[npaBas yactb ycnoBus (6.86)], npuHMMaloT He Gonee yaABOEHHOTO 3HAYEHWUA MECTHOW CXXMMAIOLLEW CUIbI,
BOCNPUHMMAEMOTO 3NeMeHTOM 6e3 KOCBEHHOrO apMUpPOBaHUA [npaBas YacTb ycnosus (6.83)].
KocBeHHoe apMupoBaHWe AOSMKHO COOTBETCTBOBATb KOHCTPYKTUBHLIM TpeOOBaHMAM, NPUBEAEHHBIM B
CIM 63.13330.

PacyeT ctanenbpob6eTOHHbIX 3NEeMEHTOB Ha NpoAasnuBaHune

6.1.34 Pacuet Ha npogaBnuBaHue NPOU3BOAAT ANA NAOCKMX cTaneduOpoGETOHHbIX SNMEMEHTOB (NNKUT)
npu AENCTBMU HA HUX (HOPMASILHO K MSIOCKOCTU 351EMEHTA) MECTHbIX, KOHLEHTPUPOBAHHO NPUMOXEHHBIX YCU-
NUIi — COCPe0TOMEHHBIX CUITbI U M3rnbatoLLero MoOMeHTa.

Mpu pacyeTe HA NPoAAaBNMBaHUE pAcCMaTPUBAIOT PACUYETHOE NOMepeqHoe CeveHue, PacnonokeHHoe

BOKPYF 30Hbl Nepeaayun yCUnuim Ha anemMeHT Ha PacCTOSIHUK ?0 HOPMarbLHO K €r0 NPO/ONbLHOM OCU, MO NOBEPX-

HOCTU KOTOPOrO AEWCTBYIOT KacatesnbHble YCUIMA OT COCPEAOTOYEHHbIX CUMbl U U3rMbaloero MoMeHTa
(CM. pucyHoK 15).
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OencTeylolime KkacatenbHble YCUNUS MO NNoWaauM pacdeTHOro MONepeyHoro CeYeHust AOSMKHbI ObITb

BOCMPUHATLI CTanecntpobeToHoM ¢ conpoTusneHuem cranedubpoberona 0ceBoMy pacTskeHno Ry n no-
. - . . h

MepeyHoii apMaTypoi, PACMONOXEHHOI OT rPY30BOI NNOLAAKM Ha PacCTOSHUM He Bonee hy n He MeHee —2
3

C CONPOTUBIEHUEM PACTSDKEHUIO Ry,

Mpwn gerRcTBnM COCPEeaOTOYEHHON CUIbl KACATENbHbIE YCUITUA, BOCNPUHUMaeMble cTaneunbpobeToHom
W apMaTypour, NPMHUMAIOT PaBHOMEPHO pacrnpeerneHHbIMA No BCEW Nnowaan pacyeTHoro Nonepe4vHoro ce-
yeHus. Mpu gercTerm M3rnbaroLero MOMeHTa kacarenbHble yeunusi, BocnpuHumaemole craneduopo6eToHoM
W NOnepevyHon apmarypou, NPUHUMALT NIMHENHO U3MEHSAIOLMMUCA NO ANIMHE PACYETHOro NONEPEYHOro ceve-
HUS B HanpasfeHun AenNCTBUSA MOMEHTA C MaKCUMAarbHbIMU KacaTesibHbIMU YCUITUSAAMU NPOTUBONOMOXHOIO
3HaKa y KpaeB paCcyYeTHOro NonepeyHoro Ce4eHns B 9TOM HanpaBneHun.

3 1 4
—\\ /\’
W T
14 \kzMz \\z
1\,

ho/2

1 — KonoHHa; 2 — nnuTa; 3 — nupaMuaa NpoAaBnNUBaHUA;
4 — YCrOBHbI pacUETHbI KOHTYP

PueyHok 15 — YcnoBHas Moaenb Ans pacyeTa Ha npofaBnuBaHue

PacyeT Ha npogaenuMBaHue npu AEWCTBUM COCPEAOTOHYEHHON CUIbl U OTCYTCTBUU NONEPEYHON apMaTypbl
NpOU3BOAAT cornacHo 6.1.35, npu AeiCTBUMM COCPEAOTOYEHHOW CUIbl M HANMUYMKU NMOMEPEYHON apMaTypbl —
cornacHo 6.1.36, npu 4eicTeun COCPeaO0TOMEHHbIX CUITbl M U3rMbaloLLIEr0 MOMEHTA U OTCYTCTBUM NOMEPEYHON
apmartypbl — cornacHo 6.1.37 n npu gencTenn COCPEAOTOUMEHHDbIX CUIbI U M3rnbatoLero MOMEHTa U Hanuuum
nonepeyHon apMaTypbl — cornacHo 6.1.39.

PacyeTHbI KOHTYP MONEPEeYHOro CevYeHusi NPMHUMAIOT: MPU PacnoNOKEeHUM NMNOLWAAKU Nepeaaym Ha-
rPY3Ku BHYTPY NNOCKOro 3neMeHTa — 3aMKHYTbIM U pacnonoXXeHHbIM BOKPYT NIoLaaku nepeaayu Harpysku
(cMm. pucyHoOK 16, a, &), Npy pacnonoXXeHuu NNOLWAAKM nepegavn Harpy3ku y Kpast Unum yrna nsockoro ane-
MEHTa — B BUAE ABYX BapPMaHTOB: 3aMKHYTbIM U PACMONOXEHHbLIM BOKPYT MMOLAAKM Nepeaayn Harpysku u
HE3aMKHYTbIM, CNeAylLMM OT KpaeB NIoCKOro aremeHTa (CM. pUucyHokK 16, 6, 8), B 9TOM Crny4ae y4uTbiBaloT
HaVMEHbLUYIO HEeCYLLYIO COCOBHOCTb NPU ABYX BapMaHTax pacrnonoXeHUsi PaCHETHOrO KOHTYpa NONepeyHo-
ro cevyeHus.

B cniyyae pacnonoxeHus OTBEPCTMA B MIMTE HA PaAcCTOSHUM MeHee 6h oT yrna unu Kkpas nnowiaaku
nepeaayvn Harpysku 4o yrna unu kpasi OTBEpCTUsi YaCTb PACHETHOIO KOHTYpa, pacronoXXeHHan Mexay ABymsi
KacaTernbHbIMU K OTBEPCTUIO, MPOBEAEHHLIMU U3 LIEHTPA TSHXKECTU NMNOLWAAKU Nepefaym Harpy3ku, B pacyete
He y4YuTbIBAETCS.

Mpu AeiAcTBUM MOMEHTa M, . B MECTE NPUIOXEHNS1 COCPEA0TOUEHHON HAarpy3Kk1 NONoBUHY 3TOr0 MOMEH-
Ta yudTbIBAIOT NPU pacyeTe Ha NpPoAaBnuBaHue, a ApYryto NoNoBUHY — MpU pacdeTe No HOpMasbHbIM CeYe-
HUAM MO LUMPUHE CEYEHUSI, BKIMIOYAIOLLEN LUMPUHY MIOLWAAKM Nepeaaqn Harpy3ku u BbICOTY CEHEHUS NOCKOro
aneMeHTa no o6e CTOPOHbI OT NNOLAAKM Nepeaayn Harpy3sku.

MNpu 4eicTBUN COCPEaOTOYEHHBIX MOMEHTOB U CUMbl B YCNOBUSAX MPOYHOCTU COOTHOLLEHWUE MEXAY AeN-
CTBYIOLLIMMM COCPEAOTOYEHHLIMU MOMEHTaMKU M, yunTbiBaeMbIMU NPK NPOAABNMBAHUU, U NPEAenbHbIMU M,
npUHUMalOT He 6onee NonoBUHLI COOTHOLLEHUS Mexay AeWCTBYIOLMM COCPEAOTOYEHHBIM YyCUnuem F u npe-
AENbHBIM F .
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Mpy pacnonoXXeHnn COCPeAOTOUYEHHOW CUMbl BHELIEHTPEHHO OTHOCUTEMBLHO LIEHTPA TSHXKECTU KOHTYypa
pacY€eTHOro NONEPEYHOro CeYEeHUs1 3Ha4YeHMsl n3rnbaloLLMx COCPEeAOTOMEHHBIX MOMEHTOB OT BHELLHEN Harpys-
KW OMpPeaensioT C y4eTOM AOMNOMHUTENBHOIO MOMEHTA OT BHELIEHTPEHHOTO MPUINOXEHUSA COCPEAOTOMEHHOM
CUINbl OTHOCUTENBLHO LIEHTPA TSHXKECTU KOHTYpa PaCYETHOTO NMONEPEYHOr0 CEYEHUS C NOMNMOXUTENbHbLIM UMK 06-
paTHbIM 3HAaKOM MO OTHOLLEHMWIO K MOMEHTAM B KONTOHHE.

6 a
2 7 | A
1 AR ! 3 2 YY)
D r_\a__“____ NN }
4 \|\ %
NN | i
x| P //_ I \_ X
] L ni2V
D |
s o\
Xg \¥2 LIX

a — nnowajaka NpUNoXeHUs Harpysku BHYTPM NIOCKOro 3neMeHTa; 6, 8 — TO Xe, Y Kpas NrocKoro anemeHTa;
& — Mpu KpecToobpasHOM pacrionoXeHUn nonepeyHol apmMaTypbl;
1 — nnowaib NPUIOXEHUSA Harpysku; 2 — pacyeTHbli KOHTYP MOMepeyvHoro ceyeHus; 2° — BTOPOW BapuaHT
pacnonoXeHUs pacyeTHOro KOHTypa; 3 — UEHTP TAKECTU pacdeTHOro KOHTypa (MecTo nepeceveHuUs ocen X,
U Y,); 4 — LEHTP TAXECTU NNOLaaKM NPUNOXeHUS Harpysk1 (MecTo nepecedeHns oceit X u Y); 5 — nonepeyHas
apmatypa; 6 — KOHTYp pacyeTHOro nonepevyHoro ceyeHWs Ges yuyeTa B pacuveTe MOMepeyvHon apmaTypsbl;
7 — rpaHuua (Kpan) nnockoro aremMeHTa

PUCYHOK 16 — CxeMa pacyeTHbIX KOHTYPOB MOMePeYHOro CeYeHnUs Npv NpoaaBnuBaHum
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Pacuem anemeHmos Ha ripodasnueaHue rpu 0elicmeuu cocpedomoyYeHHOU curbl
6.1.35 PacueT anemeHTOB 6€3 NMONepeyHoO apMatypbl Ha NpoAaBnuBaHWe Npu AEWCTBUU COCPEaOTO-

YEHHOW CUnbI npon3BoaAT U3 yCnosuda
F = Fa uit (6.90)

rae F — cocpegoToYeHHas cuna oT BHELLHEN Harpysku;
Ffb’u,t — npeaenbHoe ycunue, BOCNpUHUMaemoe ctanedmopoGeToHoM.
Ycunue Ffb’u,t onpegensatT no opmyne

Ftouit = Reot - Aty (6.91)

rae Ay — NNnoWwaab PacyeTHOro NONEPEYHOT0 CEYEHNs, PACTIONIOKEHHOTO Ha paccTosiHum 0,50, OT rpaHuub
noLiaau NpuoXeHUss COCPEAO0TOUEHHON CiIbl F C paBoyeli BLICOTOM CedeHus fy (CM. pUCYHOK 17).

by

1-L A, i1

ho/2 ho/2

F
1-1
3 2
—\\ {,Y /—
\ | %
<L____ F M_____(a_ —® ?L)(
S
K
ho/2 by hgl2
b

1 — pacyeTHoe nomnepeyHoe ceyeHne; 2 — KOHTYP pacHeTHOro NonepeyHoro CeueHns;
3 — KOHTYp NrioLyaakv MpUIIoKeHUS Harpysku

PucyHok 17 — Cxema Ans pacyeTa cranednbpobeToHHEIX 3neMeHTOB
6e3 nonepe4Hoit apMaTypbl Ha NpojaenuBaHue
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Mnowaas Az, ONPEAENAIOT NO opMyne
Ay = U - hy, (6.92)

rae U — nepuMEeTpP KOHTypa pacHeTHOro MOMEPEeYHOro CEYEHUS;
hy — npuseseHHasn paGoyas BeicoTa ceuenns hy = 0,5(hg, + hgy), Mo, v hy, — paboyas BeiCOTa CeyeHust
AN NpoAonbHOW apMaTypbl, PACnoONoXXEHHOW B HanpaBneHun ocein Xu Y.
6.1.36 PacyeT aneMeHTOB C NONEPEYHOn apMaTypoi Ha npoaaBsnNuBaHue Npu AeCTBUU COCPEAOTOYEH-
HOI cunbl (CM. pUCYHOK 16) NPOn3BOAST U3 YCNOBUSA

F=Fgput* Fswue (6.93)
roe F

swut — NPEAEnbHOe ycunue, BOCIpUHUMaemMoe nonepeqHoit apmMarypoi Npu NpoAaBnnBaHnm;
F ¢ — NPeAENnbHOE ycunue, BOCMPUHMMaemoe CTanedubpoGeToHOM, OnpeAenseMoe COornacHo
6.1.35.
Yeunue Fg, ., BOCTIPUHMMAEMOE NONEPEYHOI apMaTypoii, HOPMasbHOI K NPOAONLHOI OCH dneMeHTa U
PACMONOXeHHO! PABHOMEPHO BAOMb KOHTYPA PACYETHOTO NOMNEPEYHOTO CEYEHMSs, ONPEAEnsiioT no gopmyne

Fsw,uit = 0:8qsy - U, (6.94)

rae gy, — YCUNME B MOMNEPEYHO apMaType Ha eauHNLY ASTMHBI KOHTYPa PACHETHOrO NONEPEYHOT0 CeYeHus,
pacnonoXeHHon B npeaenax pacctosHus 0,51, No 06e CTOPOHBI OT KOHTYPa Pac4ETHOro CeveHns
R -A

Qo = S, (6.95)

Sw

saecb Ay, — NNoWaab CEYeHWUsi MOMEepeYHoi apmarypbl C LLaroM S, PacnornoxeHHasa B npeaenax pac-
crosiHusA 0,5h, No 06e CTOPOHBI OT KOHTYPa PaCHETHOTO MOMNEPEYHOTO CEHEHUA NO NEPUMETPY
KOHTYpa pac4eTHOro Nonepe4yHoro Ce4YeHus;
U — MepuMEeTp KOHTypa pacyeTHOro MoMepe4yHoro CeYeHus.
Mpu pacnonoXxeHun Nonepe4Hon apmarypbl He PaBHOMEPHO NO KOHTYPY PACYETHOrO MONEPEYHOTO Ceve-
HUWS1, & COCPEOTOUEHHO Y OCEii NNOLLIAAKK Nepesaqmn Harpy3kn (KpectoobpasHoe pacnonoxeHue nonepeyHomn ap-
MaTypbl) MEPUMETP KOHTYpa U AN NONEPEYHON apMaTypbl NPMHMMAIOT N0 (hbakTUIECKMM ANMHAM y4acTKOB pac-
MOSIOKEHUS! NONepPeYHoi apmartypbl Ly, 1 sty Nno pacyeTHOMY KOHTYpPY npogaBnuBaHusa (CM. pPUCYHOK 18, 2).
3Hauenne Fg \ + Fgy, ¢ NPUHUMALOT He Gonee 2Fy, ;. MonepeyHyio apMarypy yuuTbIBaloT B paciere
npu st,u/t He MeHee 0,25Fﬂ,’u,t.
3a rpaHuuen pacnosioXKeHus NonepeyHon apmarypbl pacyeT Ha NpogaBnuBaHue NPoOU3BOAAT cornac-
HO 6.1.35, paccmarpuBasi KOHTYP PaC4ETHOro NONepeYHOro ceveHns Ha paccrosaHum 0,50, OT rpaHnubl pac-
NONIOXXEHMS nonepedHon apmarypbl (CM. pucyHok 18). MNpu cocpeaoTOYEHHOM PacnonoXXeHUuU nonepeqHon
apmatypbl N0 OCAAM MMOLLAAKM Nepeaaqy Harpy3ku, KpOMe TOro, pacyeTHbIM KOHTYP MONEPEYHOro CeYyeHusi
craneubpoberoHa NPUHUMAIOT NO AUArOHANbHLIM NIMHUAM, CNIEAYIOLMM OT Kpasi pacnonoXXeHusi nonepey-
HOW apmaTtypbl (CM. pUCYHOK 16, 2).
MonepeuHas apmarypa [OIDKHA YAOBMETBOPSATb KOHCTPYKTUBHbLIM TPEOOBAHUAM, NPUBEAEHHbIM B
CIM 63.13330, npu HapyLLeHUM KOTOPbIX B pacyeTe Ha NpoAaBnuBaHue CreayeT yuuTbiBaTb TONbKO NONepey-
HYIO apMaTypy, NnepecekaioLLyio nupaMuay NpoAaBnUBaHUs, NpU 06ecneyeHumn yCrioBui ee aHKepOBKU.

Pacyem anemeHmos Ha npodaenueaHue npu Oelicmeuu cocpedomoYeHHbIX Ccuribl U u3aubaiouezo mMo-
meHma

6.1.37 Pacuet aneMeHTOB 6€3 nonepeyHoN apMaTypbl Ha NPOAABNMBAHUE NMPU COBMECTHOM AEUCTBUM
COCPEeAOTOMEHHbIX CUIbl U U3rMbaloLLIero MOMeHTa (CM. pUCYHOK 17) Npon3BoANAT U3 YCNOBUSA

F .M (6.96)
Ffb,ult be,ult
rae F — cocpenoTtoyeHHasa cuna OT BHELLUHEN Harpys3ku;
M — cocpefoTO4EHHbIN M3rnbaloLMi MOMEHT OT BHELUHEW Harpy3ku, yUuTbIBaeMblli Npu pac-
yere Ha npoaasnueaHue (6.1.34);
F,b' at " be,u/t — npeaenbHbie COCPEOTOYEHHBIE CUMa U M3rMbaloLLMIn MOMEHT, KOTOPbIE MOTYT ObITb BOC-
NPUHATHI CTanedundpoOETOHOM B paCYETHOM NONEPEYHOM CEYEHUM MPU UX pa3fenbLHOM

DNENCTBUN.
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1 — pacyeTHOe MonepeyHoe cevyeHue; 2 — KOHTYP PacyeTHOro MoMepeyHoro cedeHusi; 3 — rpaHuupl 30HbI,
B Npejenax KoTopbIxX B pacyeTe yuMTbIBaeTCA NonepeyHas apmarypa; 4 — KOHTYp pacyeTHOro nomnepeyHoro ceveHnst
6es yyeTa B pacyeTe MonepevHon apMaTypbl; 5 — KOHTYp MroLagku NpUnoXeHNs Harpy3ku

PucyHok 18 — Cxema gna pacyeTa cTaneubpobeTOHHLIX MAWUT € BEPTUKANBHOW paBHOMEPHO
pacnpefeneHHon nonepeyHon apMaTypoil Ha npofaenmBaHne
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B kapkacHbIX 3[aHUSAX C NIIOCKMMU NEPEKPLITUAMU COCPEAOTONEHHbIN M3rMdatoLLnit MOMEHT M, paseH
CyMMapHOMY U3rnbaioLLeMy MOMEHTY B CEYEHUAX BEPXHEN N HUXKHEN KONMOHH, NPUMbIKAIOLWMX K MEPEKPLITUIO
B paccMarpuBaemoM y3ne.

MpeaenbHbIN M3rmbaloLmin MOMEHT Mg, ¢ ONpeaensior no copmyne

My uit = Rept - Wy - ho, (6.97)

rae W, — MOMEHT CONpOTMBEHUA PACYETHOIO NONEPEYHOrO CEYEHUs, ONpeaensemblin CornacHo 6.1.39.
Mpu pencTBUmM N3rnbaroLLMx MOMEHTOB B ABYX B3aUMHO NEpPneHAUKYNAPHbIX NAIOCKOCTAX pacyeT Npous-
BOAAT N3 yCnoBusa

F M M

—x 4 <1, (6.98)
Ffb,ult be,x,ult M b,y ult
rae F, M, n My — COCpeaoTOYeHHbIe cuna n u3rmbarLme MOMEHTbI B HAanpaBneHusax ocen X u Y,

yyuTbiBaeMble Npu pacyeTe Ha npogasnueaHue (6.1.34), OT BHELWWHER Harpy3ku;
Feo, utr Mo, x uitr M ¢ — TPEAENBHBIE COCPEAOTOMEHHBIE CUNa 1 U3rMbaloLLne MOMEHTbI B HanpaBneHnsx
ocein X n Y, KoTopble MOryT 6bITb BOCNIPUHATLI CTanenbpobeTOHOM B pacHETHOM
nonepevyHoM CEYEeHUN NpU UX pasaensHoM AENCTBUM.
Yeunue Fy, ,, ONPEAEnsoT cornacHo 6.1.35.
Younus Mﬂ',,x,u,t n Mg, ,, ¢ ONPEAGNSAIOT COIMACHO yKA3aHNAM, NPUBEAEHHLIM BbilLE, NPU AENCTBUM MO-
MEHTa B NNOCKOCTM oceit X 1 Y COOTBETCTBEHHO.
6.1.38 Pacuer npoYHOCTU 3NEMEHTOB C NOMEPEYHON apMaTypor Ha NpogaBnuBaHue nNpu 4encTBun Co-
CpPeaoTOYEHHONW cunbl U u3rnbaroLmx MOMEHTOB B ABYX B3aUMHO MEPNEeHAUKYNAPHBIX NNOCKOCTAX NPOU3BO-
ST U3 yCrnoBus

F M M
+ x + Y <1, (6.99)
Ffb,ult + st,ult be,x,ult + Msw,x,u/t be,y,u/t + Msw,y,ult
roe F, M u My — oM. 6.1.37;
Ffbju[t! be,x,ult n be,y,ult — npeaenbHble COCpeNOoTOYEHHbIE cuna u M3FVI68IOLL|M6 MOMEHTbI B Hanpasne-

HusAx ocert X u Y, KOTopble MOryT ObiTb BOCNPUHATHI cTanedubpobeToHOM B
pac4eTHOM MONepeYyHOM CE4YEHNU NPU UX pa3aenbHOM AEHCTBUM;

WM,y — NPEAENbHbIE COCPEIOTOUEHHbIE CUna U U3rnbaloMe MOMEHTLI B Hanpasne-
Huax ocen X U Y, KOTOpble MOTyT ObITb BOCNPUHATLI MOMEPEYHON apMaTypon
npu nx pasaenbHOM AENCTBUM.

Younma Fp, e My, uit, My, uit W Fsw,uie OMPEAENAIOT cOrnacko 6.1.36 1 6.1.37.

Younua Mgy, e W Mgy, ) i, BOCNPUHUMAEMbIE NONEPEYHOI apMaTypoi, HOpManbHOWN k NPOACNBHON OCH
3NeMeHTa U pacnosiokeHHON PaBHOMEPHO BAOSb KOHTYpa Pac4yeTHOro Ce4eHns, onNpeaensaioT Npu AenCTBun
u3rnbaroLero MOMeHTa, COOTBETCTBEHHO B HanpasneHun ocein X u Y no dopmyne

F.

sw,ult

M,

sw, x, ult

Mgy it = 0.8 Qg - Wey, (6.100)
rae g, n W, — onpegensior cornacHo 6.1.36 n 6.1.40.

3HaueHns Fg, y + Foy it My it ¥ Mew xuitr Mo, y,utt + Msw,y,uie B YCNOBUN (6.99) npunumalor He Gonee
2Fg, yitr 2Mpy  yit» 2Mg, ¢ COOTBETCTBEHHO.

MonepeyHass apMarypa AormiHa COOTBETCTBOBATb KOHCTPYKTMBHLIM TPeOOBaHWAM, NPUBEAEHHbIM B
CIM 63.13330, npu HapyLLeHUM KOTOPbIX B pacYeTe Ha NpoAaBnuBaHue CrieayeT yuuTbiBaTh TOMbKO Nonepey-
HYIO apMmaTypy, nepeceKaroLLyo nupaMuay npoAasnuMBaHus, npu ob6ecnev4eHnn yCrnoBuin ee aHKepoBKy.

6.1.39 B obuiem cnyyae 3Ha4eHUs MOMEHTa CONPOTUBIIEHUA PACHETHOrO KOHTYpa cranedubpobeToHa
npv npoaasnuBaHun Wfbx(y) B HanpasJieHUsIX B3aUMHO NeprneHanKynsapHbIX ocen X n Y onpegenstor no op-
Myne

Itox(y)

w, =— (6.101)
fbxi ' .
y) XY )
rae lfbx(y) — MOMEHT UHEepLMM PaCYETHOTO KOHTYpa OTHOCUTENbHO Ocu Yy unu X, NPOXoAsLUEl Yepes ero
LIEHTP TSHKECTU (CM. PUCYHOK 16);
X(V)max — MaKCUManbHOe PacCTosiHME OT PACHETHOTO KOHTYPa A0 €70 LEHTPa TSXKECTH.
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3HayeHne MOMEHTa uHepuum Ifbx(y) onpenensiior Kak CyMMy MOMEHTOB UHEpLUKn Ifbx(y)i OTAENbHbIX
YYaCTKOB pacyeTHOro KOHTypa NonepeyHoro cevYeHust OTHOCUTENbHO LIEHTPanbHbIX OCEN, NPOXOAALLMNX
yepes LIeHTP TAXKECTU PaCUYETHOIO KOHTYpa, NPUHMMAasn YCHNOBHO LUMPUHY KaX0ro y4yactka paBHoOW eau-
HULe.

MonoxeHue LeHTpa TAXKECTU PACYETHOTO KOHTYPa OTHOCUTENBHO BLIOPAHHOW OCKU ONpeaenstoT no ¢op-

Myne
IL-x(yp)o
x(y)y = =L —L21%0 (6.102)
0 ZL’
rae L; — AnvHa OTAENbHOTO y4acTka PacHeTHOro KOHTYpa;
X{¥)o — PaccTosiHMe OT LIEHTPOB TSDKECTW OTAENbHBIX YY4aCTKOB PACYETHOTrO KOHTYpa A0 BbIGPaHHbLIX

OCel.

Mpwn pac4eTax NPUHNMAIOT HAMMEHbLLME 3HAYEHNSt MOMEHTOB conpoTuBneHns Wy, u W,by.

6.1.40 3HayeHMA MOMEHTOB COMPOTUBIIEHUSI MONEPEYHON apmMatypbl Mpu MNpPoAaBMUBaHUU WSW_X(y)
B TOM Cry4ae, Korga nonepedHas apMarypa pacnofoXXeHa paBHOMEPHO BAOMb PACUYETHOTO KOHTYpa nNpoaas-
NMBAaHWA B Mpedenax 30Hbl, rpaHuLbl KOTOPOW OTCTOAT Ha PaCCTOSHUM %0 B KaXQyl0 CTOPOHY OT KOHTypa
npoaasnueaHus ctaneunbpobeToHa (CM. pUCYHOK 18), NPUHUMAIOT paBHbIMWU COOTBETCTBYIOLLUM 3HAYEHUSAM
I/Vfbx n Wfby'

Mpu pacnonoxeHun NONEpPeYHOi apmaTypbl B NIIOCKOM 3f1IeMeEHTe COCPEAOTOYEHHO MO OCSIM rPy30BOM
NnoLwaak1, Hanpumep Mo OCU KOFMOHH (KpecToobpasHoe pacnonoXeHne nonepeyHon apmarypbl B Nepekpbl-
TUU), MOMEHTbI COMPOTMBIIEHUSI NMOMNEPEYHON apMaTypbl ONPeAEnstoT No TeM e NpaBunamM, YTo U MOMEH-
Tbl CONPOTMBIEHUsI cTanenbpobeToHa, MPUHUMASA COOTBETCTBYIOLLYIO (DAKTUHECKYIO ANUHY OFPAHUYEHHOTO
y4acTka pacronoxeHus nonepeyHoit apMaTypel Mo PacHETHOMY KOHTYPY npoaasnueauns Ly, v L, (CM. pu-
CYHOK 16, 2).

6.2 PacueTt anemMeHTOB cTaneunopoGeTOHHbIX KOHCTPYKLUA NO NpeAernbHbIM COCTOSIHUAM
BTOPOM rpynnbl

6.2.1 Pac4eTbl N0 npeaenbHbIM COCTOSHUSIM BTOPOW rPynbl BKANIOYAIOT:

- pacyet no 06pasoBaHMIO TPELLWH;

- pacyeT Mo PacKpbITUIO TPELLUH;

- pacdet no aedopmauunm.

6.2.2 Pacuer no o6pa3oBaHuI0 TPELWMH NPOU3BOASAT, Korga Heobxoaumo obecnevnTb OTCYTCTBUE Tpe-
LWWH, a TaKKe Kak BCMOMOraTeNnbHbIN NPU pacyeTe no packpbITUIO TPELUMH U No Aedhopmaumsam.

6.2.3 MNpu pacuyete No 06pa30BaHUIO TPELLMH B LENAX MX HEAONYLWEHU KO3IPMULMEHT HAAEXHOCTH
Mo Harpy3ke NPUHUMAIOT v, > 1,0 (Kak npu pacdyerte no NpouHocTy). Mpu pacyeTe NO PacKPLITUIO TPELLMH U NO
nedopmauusamM (BKIoYas BCNOMOTaTENbHbIA pacyeT no oOpasoBaHUIO TPELWMH) NPUHUMAIOT KOSDPULIUEHT
HaAeXHOCTN no Harpyske v,= 1,0.

Pacuet cTanegubpo6eTOHHbIX 35IeMEHTOB 10 OOPa30BaHNIO U PAaCKPbLITUIO TPEWNH
6.2.4 Pacuet cranedumbpobeTOHHbIX 9NEMEHTOB N0 06pPa30BaHMIO TPELLUMH NPOU3BOAAT U3 YCNOBUS
M>M

cros (6.103)

rae M — u3rmbaiowmii MOMEHT OT BHELUHEN HArpy3ku OTHOCUTENBHO OCW, HOPMAasIbHOWM K MIOCKOCTM Aei-
CTBUSI MOMEHTA U MPOXOAALLEN Yepe3 LEHTP TSHXKECTU NPUBEAEHHOTO NONEPEYHOIO CeveHus ane-
MEHTa;

— n3ruBaloLmii MOMEHT, BOCNPUHUMAEMbIA HOPMAribHbIM CEYEeHUeM anemeHTa npu obpa3oBaHum
TPeLwuH, onpeaensiemsbiii no popmyne (6.107).

6.2.5 B Tex cny4asx, koraa BbinonHaercs ycnosue (6.103), BLINONHAIOT pacyeT NO PaCKPbITUIO TPELLWH.
Pacuet ctaneubpo6eTOHHbIX 3NEMEHTOB NPON3BOAAT N0 HENPOAOINKUTENBHOMY U NPOAOCIDKUTENBHOMY pac-
KPbITUIO TPELLUH.

HenpogonmiuTensHOE pacKkpbiTUe TPELUMH ONPeaensiioT OT COBMECTHOTO AeNCTBUSA MOCTOSIHHBIX U Bpe-
MEHHBIX (ANUTENBHBIX U KPAaTKOBPEMEHHBIX) Harpy3oK, NPOAOIMKMTENBHOE — TOMbKO OT MOCTOSHHLIX U Bpe-
MEHHBIX ANUTENbHBIX Harpy3oK.

M

cre
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6.2.6 Pacuet no pacKkpbITUIO TPELUMH NPOU3BOAAT U3 YCIOBUSI

acrc = acrc,ult' (6'1 04)
rae a,, — LUMPMHA PaCKPLITUS TPELLMH OT [IeCTBUA BHELUHENH Harpy3ku, onpeaenaemas CornacHo 6.2.7,
6.2.14—6.2.16;
8cre ¢ — NMPEAENbHO AONYCTUMAs LUMPUHA PACKPLITUSA TPELUMH.

3HaYeHNs &, s MTPUHUMAIOT PABHBIMK:
a) u3 ycnosusi obecneyeHuss COXpaHHOCTU apMarTypbl:
- knaccoB A240 ... A600, B500:
- 0,3 MM — npu1 NPOAOIKMTESIBHOM PaCKPbITUN TPELLINH;
- 0,4 MM — Npu HENPOAOIDKATENBHOM PaCKPbITUN TPELLH;
- knaccoB A800, A1000, Bp1200—Bp1400, K1400, K1500 (K-19) u K1500 (K-7), K1600 anameTrpom
12 mm:
- 0,2 MM — npu NPOAOIDKMTESNIbHOM PaCKPbITUN TPELLMH;
- 0,3 MM — Npu HENPOAOIDKUTENBHOM PaCKPLITUN TPELLUH;
- Knaccos Bp1 500, K1500 (K-7), K1600 gnametpom 6 n 9 Mm:
- 0,1 MM — Npu1 NPOAOKMTESNIBHOM PaCKPLITUMN TPELLIUH;
- 0,2 MM — NpU HENPOAOIMKUTENBHOM PACKPbITUN TPELLUH;
6) U3 YCroBMA OrpaHMYEHMs MPOHULIAEMOCTN KOHCTPYKUMIA (gonyckaetcs Ans cranedubpobeToHHbIX
KOHCTPYKLMI C KOMOMHMPOBAHHBLIM apMMPOBaHMEM apMaTypoit knaccos A240 ... A600, B500):
- 0,2 MM — nNpu1 NPOAOIPKUTENBHOM PACKPLITUN TPELLIUH,
- 0,3 MM — npu HENPOAOMINTENBHOM PACKPLITUM TPELLUUH.
6.2.7 Pacuet cranembpo6eTOHHbIX 3NEMEHTOB creayeT Nnpou3BoAuUTb NO NPOAOIMKUTENBHOMY U NO
HEeNpoAOMKUTENBHOMY PACKPLITUIO HOPMASbHbIX U HAKITOHHBIX TPELLMH.
LLMpuHy NpOAOHKMTENBHOIO PAaCKPLITUS TPELUMH ONPEAEnsIoT no dopmyne

cre = Agrots (6.105)

a LUMPUHY HEMPOAOMKUTENLHOMO PACKPLITUA TPELUMH — NO chopmyne
8cre = Acret + 8ore2 — Acre3s (6.106)
rae acm — LUMPUHAa pacKpbITUA TPELNH OT NPOAOINKUTENbHOIO ,qeﬁcmvm MNOCTOAHHbLIX U BPEMEHHbIX ANU-

TenbHbIX HArpy3oK;
80 — LUMPUHA PACKPLITUA TPELMH OT HEMPOAOMKMTENbHOTO AEHCTBUS NOCTOSHHBLIX U BPEMEHHbIX
(ANUTENbHBIX U KPAaTKOBPEMEHHbIX) Harpy3ok;
803 — LUMPUHA PACKPLITUA TPELMH OT HENpOAOIKMTENbHOTO AEHCTBUS MOCTOSIHHLIX U BPEMEHHbIX
ANUTENbHbIX HAarpy3okK.

OnpegerneHue MOMeHTa 06pa3soBaHUA TPELWMUH, HOPMANbHbIX K NPOAOAILHON OCK 3FIeMEHTa

6.2.8 Msrnbatowmin MomeHT M, npu 0BpasosaHum TpewwmH B o6LLeM crnyyae onpeaensietcst no aecop-
MaLMOHHOW MOAeENu cornacHo 6.2.13.

[ns anemMeHTOB MPsIMOYroNbHOr0, TABPOBOrO MMM ABYTABPOBOrO CE4EeHUA C apmaTypoi, pacrnonoXeH-
HOI Y BEPXHEN U HUXKHEN rpaHei, MOMEHT TPeLUMHOO6pa3oBaHUA C y4eTOM Heynpyrux aedopmaLuin pacTsHy-
Toro cranegnbpobeToHa AONyCcKaeTCa ONpeaenaTe cornacHo 6.2.10—6.2.12.

6.2.9 [Jonyckaetcs MOMeHT 06pa3oBaHus TPeLLMH onpeaensaTb 6e3 yueta Heynpyrx aedopmadui pac-
TIHyTOrO cTanedmbpobeToHa no 6.2.12, npuHumas B popmyne (6.107) Wp, = W,y W 3HAYEHUE betvse, BMECTO
3Ha4eHUs Rpyp oo ECNIM MpM 3TOM yCrIOBME (6.104) unu ycnosue (6.126) He yaoBNETBOPSIIOTCA, TO MOMEHT
obpasoBaHusi TPELUMH CrieflyeT ONPEAEnsTb C Y4eTOM Heynpyrux aedopmauuit pactaHytoro cranedubpo-
BeToHa.

6.2.10 MomeHT 06pa3oBaHns TPELLUMH C Y4eTOM Heynpyrux aechopmaumii pactsiHyToro cranegubpobe-
TOHa onpeaensioT B COOTBETCTBMU CO CNEAYIOLLMMM MONOKEHUSMU:

- ceveHusi nocne 4edopMMpPOBAHUA OCTAIOTCA NSTOCKUMU;

- QMIOPY HanpsDKEHWIA B CXXaToOW 30He ctanedubpobeToHa NPMHMMAIOT TPeyronbHOW hopMbl, Kak AnNs
ynpyroro Tena (CM. pucyHok 19);
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- 9MIOPY HaMpPsHKEHUN B PacTAHYTOW 30He ctanedubpobeToHa NPUHMMAKOT TpaneuueBuaHon popmbl
C HanpsHKeHUSAMU, He NPEeBbILLALLMMKU PACHETHBIX 3HAYEHWII CONPOTUBIEHUS cTanedunbpo6eToHa pacTsxe-
Huto bet’ser;

- OTHOCUTENbHYIO AedopmaLnio KpanHero pacTAHYTOro BOMOKHA cTtanednopoBbeToHa NpUHUMAaLOT paB-
HOW €441,

- HanpsiXeHus B apMartype NPUHUMAatoT B 3aBUCMMOCTH OT OTHOCUTENbHBIX AedopmaLuii Kak aAns ynpy-
roro Tena.

) S
8,
S 0':;
M x
€ Os
Efpt1 Ript,ser
a
Em O

Ye

~ \1

=
88 Us —
Efbt1 bet,ser
6

1 — ypoBeHb LieHTpa TAXECTU NPUBEAEHHOTO MOMepPeyHOro ceveHus:

PucyHok 19 — CxeMa HanpspKeHHo-4edopMUPOBaHHOIO COCTOAHUSA

CeYeHNa anemMeHTa Npu npoBepke obpasoBaHMs TPeLuH Mpu

LeAcTBuM u3rnbaroliero MoMeHTa (&) u usrnbarolero MomeHTa
¥ npogorbHow cunbl (6)

6.2.11 MomeHT 06pa3oBaHusa TPELLUH C YYETOM Heynpyrux gedopmMauuin pactsaHyToro cranecdubpobe-
TOHa onpeaensT no opmyne

Moo = bet,ser' Wpl tN-e, (6.107)

e W, — ynpyronnactTuy4eckuii. MOMEHT COMPOTMBIEHUs] CEYEHUs ANA KPaHero pacTsiHyToro BOMOKHA
cranednbpobetoHa, onpeaensiemMslii ¢ yyetom 6.2.10;

— pacCTOSIHUE OT TOYKU MPUNOXKEHUA MPOAONbHOW cunbl N (PACNOMOXEHHON B LIEHTPE TSXECTU
NPUBEAEHHOIO CeYeHUsi anemMeHTa) A0 SAPOBOI TOYKM, Haubonee yganeHHON OT pacTAHYTON
30HbI, TPELUMHOOOpa3oBaHMe KOTOPON NPOBEPAETCS.

B copmyne (6.107) 3HaK «nmoCy NPUHUMAIOT NPU CKUMAIOLLEN NPoaonbHOWi cune N, «MUHYCy — npu
pacTsiruBatoLLei cune.

€x
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Ons anemeHTOB C NpsAMOYrofibHON HOPMOW CevYeHusi, U3roToBnsieMbix U3 ctanedubpobeToHa knacca
Mo NPOYHOCTU Ha Ccxatue BL0 u HuxXe, 3HaYeHune Wp, npu AenCcTBUU MOMEHTA B NIIOCKOCTU OCU CUMMETPUM
JonyckaeTcsl NPUHUMAaTb PaBHbIM

Wy =167 - Wieg, (6.108)

rae W,y — Yynpyrui MOMEHT COMpPOTMBIEHNSI NPUBEAEHHOTO CEYEHMS MO €ro PacTAHYTOl 30He, onpeaense-
MbIi B COOTBETCTBUK C 6.2.12.
6.2.12 MomeHT conpoTtusnexus W, , u paccrosiHue e, onpeaensior no opmynam:

Wy =L, (6.109)
Yi
w
& == (6.110)

rae /.y — MOMEHT MHEPLIMM NPUBEAEHHOTO CEYEHNS ANEMEHTa OTHOCUTENBLHO Er0 LIEHTPA TSXKECTH, onpeae-
ngemMbliin no hopmyne

leg =1+1s +1g, 6.111)
3geck /, | Ié — MOMEHTbI MHEPLMK CeYeHuli cTanedmbpobeToHa, pacTAHYTON apMaTypbl U CKa-

Mg
TOW apMaTypbl COOTBETCTBEHHO;
A,.q — NNOLAAL NPUBEAEHHOTO NOMEPEYHOTO CeYeHNs aneMeHTa, onpeaenaemas no dopmyne
— ’
Agg =A+A; -0+ AL -0, 6.112)

30ecb oo — KO3(hPUUMEHT NpUBEAEHNUS apMaTypbl Kk ctanedmbpobeToHy

o===; (6.113)

Efb
A, A, AL — nnowiaamn nonepeyHoro cedeHust cranedndpobeToHa, paCTAHYTOM M CXaTon apMma-

S S
TYpbl COOTBETCTBEHHO;

Y; — paccrosHne oT HauGornee pacTAHYTOro BOMOKHa cTanecubpobeToHa [0 LeHTpa TSHKECTU npu-

BEEHHOro NoMNepeYHoro Ce4YeHmns anemMeHTa

S
t,red

Y = A'i, 6.114)

red

30€Chb Sy oq — CTATUHECKMUIA MOMEHT MINOLLAAN NPUBEAEHHOTO NONEPEYHOro CeYeHUs anemenTa
OTHOCUTENLHO Hanbornee pacTsHYTOro BOMOKHa craneubpobeToHa.

Jonyckaercs MOMEHT conpoTusneHus W, , onpenensrs 6e3 y4era apmarypbi.

6.2.13 OnpegeneHue MoMeHTa 06paszoBaHMsa TPELUMH HA OCHOBE HENUHENHON AedopMaLNOHHON MO-
Aenu NPon3BOAAT, NCX0AA U3 NONOXEHUN, NpuBeAEHHbIX B 6.1.18—6.1.19, HO NpK 3TOM pacyeTHbIE XapakTe-
PUCTUKM MaTepuanos NPUHUMAKOT AN NpefenbHbIX COCTOSIHUIA BTOPON Ipynnbl.

3HaueHue M, onpesensioT U3 peLleHnsi CUCTEMbI YpaBHEHUH, NpuBeAeHHbIX B 6.1.20, n ycnosus (6.56),
NPUHUMAas B HEM OTHOCUTENBLHYIO AedopMauuio cranedubpobeToHa Efptmax Y PACTAHYTON rpaHu anemeHTa
OT AEWCTBUS BHELLHEN Harpy3ku paBHOMW MpeaeribHOMY 3HA4YeHUI0 OTHOCUTENbHOW Aedopmaunn cranedu-
OpobeToHa npu pacTsHKeHUn Efpt it ONPEAENIAEMOMY COTNacHO 6.1.25.

PacuyeT WUpUHBI PaCKPbITUA TPeLUH, HOPMarbHbIX K NPOAONBHOW OCHU 3fIeMeHTa

6.2.14 LLnpuHy packpbiTMA HOpMarsbHbIX TPELUH a 1,2, 3 — cM. 6.2.7) anemMeHTOB C NPOAO0Sib-

(i =
cre,i (
HOW CTanbHOW apMaTypoun ONpeaensaoT no popmyne

o
8ere i :(91'@3‘“!3‘5_5‘13’ 6.115)
S
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rae @ — KO3(MULNEHT, YHUTbIBAIOLLMI NPOAOIMKMTENBHOCTL AENCTBUSA HArPY3KK, MPUHUMAEMbIA PABHbIM:
- 1,0 — npu HENPOAOMKUTENLHOM AENCTBUUN Harpy3Ku;
- 1,4 — npu NPOAOIKUTENBHOM AEiCTBUU Harpysku;

Yo — KOIhPULIMEHT, Y4UTLIBAIOLIMIA HEPABHOMEPHOE pacnpeaenieHne OTHOCUTENbHBLIX AedopMaLmii
pacTAHYTOW apMaTypbl MEXIy TPeLLMHamm; A0MYCKAeTCa NPUHUMATL KOB(MMULIMEHT g = 1; ecnin
npu 3T0M ycnosue (6.104) He ya0BNETBOPSAETCHA, TO 3HAYEHNE Y CNEAYET ONPEAENATL N0 hopMy-
ne (6.125);

G, — HanpsbkeHue B NpoAOonbHOW PacTSIHYTON apMaType B HOPManbHOM CEYEHUU C TPELLMHON OT COOT-
BETCTBYIOLLEN BHELUHEN Harpysku, onpeaenseMoe cornacHo 6.2.15;

¢z — KO3MDULMEHT, YUNTLIBAIOLLMI XapaKkTep HarpyXXeHusl, N(PUHUMAEMbIA PaBHbIM:

- 1,0 — ans aneMeHToB u3rmbaembIX U BHELIEHTPEHHO CXaTbIX;
- 1,2 — [Ansa pacTAHYTbIX 31IEMEHTOB;
I; — GasoBoe (6e3 y4eTa BNUSAHUA BMAA NOBEPXHOCTU apMaTypbl) PACCTOSAHUE MEXOY CMEXHBIMU HOP-
ManbHbIMW TPELUMHaMK, OnpeaensemMoe cornacHo 6.2.16.
6.2.15 3HaveHUs HanNPsHKEHWA Gg B PacTAHYTON apmartype usrnGaeMbix SrIEMEHTOB OnpeaensaloT no
dopmyne
_Mhy-y,)
s~ 17 st
red

(6.116)

rae log Yo — MOMEHT MHEPLMW W BbICOTA CXKATOW 30HLI MPUBEAEHHOTO MOMEPEYHOTO CEYEHUS INEMEHTa,
onpegensiemble C y4€TOM NNOLLAAU CEYEHUS CKATON U PaCTAHYTON 30H cTanedmbpobeToHa,
nnowazen cedeHnss pacTaHYTON M CXKaToN apMaTypbl COrnacHo 6.2.26, npuHuMasn B COOTBET-
CTByHOLLMX chopMynax 3HadeHns koadbpuumeHToB npuBeaeHus apmatypbl u ctanecpubpobe-
TOHa PaCTAHYTOMN 30HbI K cTaneunbpobeToHy CKaTOoi 30HbI PaBHLIMU

E E
Oy = Ohgp == Oy = =%, (6.117)

Efb,red fb,red

saecb Eg g — NPUBEAEHHbLIN MOAYNb AedpopMaLmn cxartoro cranedubpobeToHa, yunTbiBaloLwui Heynpy-
rme aechopmauumn cxaroro cranecpubpobeToHa u onpeaensiembliii no popmyne

R,
fon_ (6.118)

8fb1,red

Efb,red =

Efbt, reg — ONpeaensor no copmyne (6.136).

OtHocuTENbHYIO AehopmaLuto CTanednGpoGeToHa ey 1oq MPUHUMALOT PaBHoIi 0,0015.

[na n3rmbaembIxX 3NEMEHTOB y, = X (CM. pUCyHOK 20), rae X — BLICOTA CXATON 30HbI cTanedubpobero-
Ha, onpeaensaemMas cornacHo 6.2.27 ¢ yyetom (6.117).

JlonyckaeTcsi HanpspkeHue o, onpeaensaTs no opmyne
- M_bet2 .Abt ’th (6.119)

s 3
ZS AS

o

rae Ay, — nnowasb PacTAHYTON 30HbI CEYEHUS ANEMEHTA;
Z,; — PacCTOsHME OT TOUKM NPUIIOKEHUS PABHOAEHCTBYIOLLIEN YCUITUIA B PACTAHYTON 30He dnemeHTa A0
TOYKM NPUINOXKEHNA PABHOAENCTBYIOLLIEN YCUIUI B CKATON 30HE 3NEMEHTa;
— paccTosiHME OT LIeHTPa THKECTU PACTAHYTON apMaTtypbl 0 TOYKU NPUNOXKEHUS PABHOAENCTBYIO-
e yCUnui B CKatomn 30He JneMeHTa.
NS anemMeHTOB NPsSIMOYrofIbHOTO NONEPEYHOT0 CeYEeHUst NPU OTCYTCTBUM (Mnn 6e3 yyeTa) cxaroil apma-
TYpbl 3HaYeHUs Z, n 2, (6.119) onpeaenatoT no cdopMmynam:

Zs

X, _3h+x

Zy=hy=2i 2z = (6.120)
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M = M
n
x
< <
J A ¥ J
IS
a
€mp Op
8’3 1] ’
M A% Og Ag WO
I>I<
?L_
\1
As &g GsAs
Efpe2 Rivt2 ser
6
€ c
M fb - i1
N / A 59 o} AL
> x
\ < \1
€1 [
Ag £ OzAs
Efpt2 betz,ser
e

1 — ypOBeHb LieHTpa TSKECTU NPUBEAEHHOTO NOMNEPeYHOro CeveHUst

PucyHok 20 — Cxema HanpskeHHO-4edhopMUPOBAHHOIO COCTOSIHUS AneMeHTa ¢ TpeLLHamu npu AeicTBUn
uarubatoLLiero MOMeHTa (a, 6), nsrnbaroLiero MOMeHTa 1 NMPOAONLHOW cunbl (8)

Mpu aencTBmmn narnbaroLwero MoMeHTa M 1 NPoAoNbHON curbl N HanpsXeHne o4 B PacTAHYTON apmary-

pe onpeaengailoTt no dhopmMyne
M(h, —
GS:{(O—}/C)i N ]%1, 6.121)

/ red red

rae A,q Yo — NNowaab NPUBELEHHOTO NONEPEYHOro CEYEHNS SMEMEHTA U PACCTOsAHUE OT Haubornee cxaro-
ro BOJIokHa ctanedumbpobeToHa 40 LEHTPa TSXKECTU NPUBEAEHHOIO CeYeHUst, onpeaensiemMblie
no o6LMM NpaBunamM pacyeTa reoMeTPUYECKUX XapakTepUCTUK CEYEHMIA YNIPYTMX SNIEMEHTOB
C YYETOM NnoLagen Ce4YEHNS CKaTon U pacTsaHYTON 30H ctanedubpobeToHa, nnowaaen ce-
YEHUs pacTAHYTOW U CXKaToW apmatypbl COrnacHo 6.2.27, npuHuMas KoadppuumneHTsl npu-
BeAeHMs apmatypbl U cTanedubpobeToHa pacTAHYTON 30HbI K cTanedubpobeToHy CxaTou
30HbI 0 (6.117).

HanpsxeHue o, agonyckaercs onpeaensrb no opmyne

_ N- (es tzg )- betz,ser )

A -z,

A, -z
bt bt | 6.122)

Os

TAe €, — PacCTOsiHUE OT LIEHTpa TSXKECTU PaCTSHYTOH apMaTypbl A0 TOYKU NPUNOXEHUS NPOZONbHOM CUTbI

M
N C y4eTOM 3KCLIEHTPUCUTETA, PABHOTO o
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[1na aneMeHTOB NPSAMOYTOMbHOIO CEY4EHUS Npy OTCYTCTBUM (Mnu 6e3 yyeTa) CxxaTon apMaTypbl 3Ha4YEeHUsA
Z 1 z,, B (6.122) ponyckaercs onpeaensts no opmynam (6.120), B KOTOpbIE BMECTO X CNEAYET NOACTaBNATL
X, — BBICOTY CKaTOM 30HbI CTanedubpobeToHa ¢ y4eToM BNUSHUA NPOAONLHOW CUMbl, onpefensieMyto co-
rnmacHo 6.2.27, npuHumas KoaddULUEHTbI NPUBEAEHUA apMmaTypbl U ctanenbpoGeToHa pacTSIHYTON 30HbI K
cranedunbpobetoHny no (6.117).

B cdopmynax (6.121) u (6.122) 3HaK «nNnOC» NPUHUMAIOT NPU pacTArMBalowwen, a 3HaK «MUHYC» Npu
CXXUMaIOLLIEN NPOAOSNbHON cune.

HanpsxeHusa 64 He A0MKHbI NPEBLILLATL 3HAYEHUI PACHETHLIX CONPOTUBAEHNI apMartypbl PACTSHKEHNIO
Ans npegenbHbiX COCTOSIHMM BTOPOW FPyNnbl Rs,ser.
6.2.16 3HaueHnsn 6a30BOT0 PacCTOsSIHMA MEXOY TPELMHAMU / onpeaensioT no gopmyne

d
Is:kf~[50+0,5-(p2~(p3~u—sJ, (6.123)
fv

1 NPUHUMAIOT He Gonee h.
B dhopmyne (6.123):
Ke— KO3h(PULIMEHT, NPUHUMAEMBIH PABHBIM:

lf
1,0 — npu - < 50;
g9

d I
50-—L —npn50< L <100;
I d;

k
0,5—npn —->100,
ds

rae de v [ — anametp u anuHa pubpsl;
¢y — KOIPUUMEHT, yUUTbIBAIOLLMIA NPOCHUIL NPOAOINLHON apMartypbl, IPUHUMAEMBIA PABHBIM:
- 0,5 — ana apmatypbl nepuoauyeckoro npocuns;
- 0,8 — ana rnaakov apmarypbl;
@3 — KOIWDULIMEHT, yUUTLIBAIOLLIMI XapaKTEP HArPY>KEeHUs!, NPUHUMAEMbIA PABHBIM:
- 0,5 — ans anemeHToB M3rMbGaembiX U BHELIEHTPEHHO CXKATbIX;
- 1,0 — Anga pacTaHyTbIX 9NEMEHTOB;
dg — HOMUHanbHLIA AnamMeTp apMaTypbl;
Hp, — KO3 PULMEHT hBPOBOro apMUpoOBaHmMs No 0GLEMy.
Ecnu npu nposeieHMn pacHeTos 3HaueHne KoI(phuLMEHTa i, He YCTaHOBNEHO, TO B chopmyny (6.123)
NOACTABNSIOT €10 MMHUMAanNbHO A0NYCTUMOE 3HaYeHue, onpeaensemoe no gopmyne (8.4).
3HaueHus Ay, ONpeaensioT No BbICOTE PACTAHYTON 30HbI cTanedubpoGeToHa x,, UCNonb3ys Npasuna
pacyera MOMeHTa 06pa3oBaHUA TPELMH COrnacHo 6.2.8—6.2.13.
6.2.17 3HaveHun koahduumenTa y, onpeaensiiot no gopmyne

c
Vs =1—0,8-%, 6.124)

S
— HanpsHkeHUe B NPOAOSILHON PACTAHYTON apMartype B Ce4eHun C TPeLuHon cpasy nocne 06-
pa3oBaHUs HOpPManbHbLIX TPELUMH, onpeaenaemoe no 6.2.15, npuHuMasa B COOTBETCTBYIOLLUX
thopmynax sHaueHus M =M,
Gy — TO Xe, NP1 eNCTBUM PaCcCMaTPUBAEMON Harpy3Ku.
Ansa n3rnbaeMbix aNeMEHTOB 3Ha4YeHne koathdUuLMeHTa yg 0NyCKaeTca onpeaensTs no copmyne

A€ O cre

M
v, =1-08 —2, (6.125)

rae M., onpeaensior no dopmyne (6.107).
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PacueT anemMeHTOB cTaneuopo6eTOHHbIX KOHCTPYKUUM No aedopmMaumuam

6.2.18 Pacuet anemeHTOB cTaneuopobEeTOHHbIX KOHCTPYKLUMIA NO AedopMaLmsaM npou3BoanaT ¢ yye-
TOM 3KCNAyaTaLUMOHHbIX TpeGoBaHUIA, NPeAbABIAEMbIX K KOHCTPYKLIMSIM.

Pacuert no pecdopmauusamM cnegyeTt npou3BoAUTb Ha AeiCTBUe:!

- NOCTOSHHbLIX, BPEMEHHBIX ANUTENbHBLIX U KPATKOBPEMEHHbIX Harpy3oK npu orpaHny4eHumn gedopmauui
TEXHONOTNYECKMMM U KOHCTPYKTUBHbIMY TpeBOBaHUSAMMU;

- NOCTOSIHHLIX U BPEMEHHbIX ANUTENbHBIX HArpy30K npu OrpaHudYeHun aedopmaluin 3CTETUHECKUMN
TpebGoBaHMsAMM.

6.2.19 3HaveHus npeaenbHO AONYCTUMbIX AedhopMaLmnii aNeMeHTOB NpUHUMAOT cornacHo ClM20.13330
U HOPMaTUBHbLIM AOKYMEHTaM Ha OTAENbHbIE BUAbI KOHCTPYKLIMA.

Pacyet ctanec¢ub6po6eTOHHbIX 35IeMEHTOB N0 Nporuéam
6.2.20 Pacuet cTraneduBGpoGETOHHbIX 3EMEHTOB MO npornéam Npou3BOAAT U3 YCNOBUS

f<fy (6.126)

rae  f — nporub ctanednopobEeTOHHOrO fIeMeHTa OT AEWCTBUA BHELLUHEH HarpysKku;
f,4 — 3HadYeHue npefenbHO AONYCTMMOrO Nporuba cTaneduBpOGETOHHOMO aneMeHTa.

MpornBel cTanenbpoBETOHHBIX KOHCTPYKLMIF ONpeaensior no o6LwuM npasuiam CTPOUTENbHON Mexa-
HWUKM B 3aBUCUMOCTM OT U3TMBHLIX, CABUTOBBLIX U 0CEBbIX 4echOpPMaLMOHHBIX XapakTepucTuk ctanedpubpobe-
TOHHOTO SNEMEHTA B CEYEHUSIX MO €ro AnuHe (KPMBW3H, YIIoB cABUrA U T. 4.).

B Tex cnyyasx, koraa nporubel ctanedubpobeTOHHbIX 31IEMEHTOB B OCHOBHOM 3aBUCAT OT U3TMOHbIX
aedopmaumii, 3HadeHns npornboB ONpPenensitoT No >KECTKOCTHbIM XapaKTepucTukaM cornacHo 6.2.21 u
6.2.30.

6.2.21 [nsA narubaembix aremMeHTOB NOCTOAHHOMO MO AJIMHE 3neMeHTa ceveHns 6es TpewwmH nporubel
onpegensaT No o6LwyM npaeuaM CTPOUTESNbHON MEXAHUKU C MPUMEHEHNEM XECTKOCTU MONepevHbiX ceve-
HWIA, onpeaensiemoli no popmyne (6.130).

OnpegeneHue KPUMBU3HbI CTanedunopooeTOHHbIX 35IEMEHTOB

6.2.22 KpuBusHy narnbaembliX, BHELEHTPEHHO CXaTblX U BHELEHTPEHHO PaCTAHYTbIX 3MEMEHTOB Ans
BbluMCNIEHUS UX NPorMboB onpeaensioT:

- NS SNEMEHTOB UMW Y4aCTKOB AMEMEHTA, FAe B PaCTAHYTOI 30He He 06pa3yloTCst HOpMarnbHbIE K NPo-
ZONbHOW OCU TPEeLLUMHBI — cornacHo 6.2.23 n 6.2.25;

- ANS 9NEMEHTOB UNN Y4aCTKOB 3NEMEHTA, FAe B PacTAHYTON 30HE 06pasyloTcs TPeLUMHbl — COrnacHo
6.2.23,6.2.24 1 6.2.26.

OneMeHTbl MMM Y4acTKu 3MeMEeHTOB paccMaTtpuBaloT 6e3 TpeLUuH, ecnu TpewmHbl He obpasylotca
[v. e. ycnoBue (6.103) He BbINONHAETCSA] NPY AENCTBUM NONHOW HArPy3Kun, BKMIOYAIOLIEH MOCTOSAHHYIO, BPEMEH-
HYIO ANUTENBLHYIO U KPAaTKOBPEMEHHY!IO Harpy3Ku.

KpususHy ctanembpobeTOHHbIX 3MIEMEHTOB C TPELLUHAMM 1 6e3 TPELLMH MOXHO TaKKe onpeaensTb Ha
ocHoBe aedopmaLMOHHON Moagenu cornacHo 6.2.31.

6.2.23 TonHy0 KPUBU3HY U3rnbaembix, BHELIEHTPEHHO CXaTbiX U BHELLEHTPEHHO PaCTAHYThIX 3MeMeH-
TOB ONpPeaensoT no opMynam:

- Ans yyactkoB 6€3 TPeLUMH B pacTAHYTON 30He

l:(l) +(1) ; 6.127)
r f1 r 2

- ANS y4aCTKOB C TPELUMHAMU B PACTAHYTON 30HE
1 (JJ _ (1) . (1) . (6.128)
r r 1 r 2 r 3

1 1 .
(—) , [—j — KPWBU3HblI COOTBETCTBEHHO OT HEMPOAOMMKUTENbHOMO AEUCTBUA KPATKOBPEMEHHBIX Ha-
r r

1 2

B cdhopmyne (6.127):

FPy30K 1 OT NPOAOIHKNTENBHOTO [enCcTBUA NOCTOAHHBLIX U BPEMEHHbIX ANUTENbHBIX HArpy3oK.
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B cdopmyne (6.128):

1 . .
(—) — KpVUBU3HA OT HENpPOAOIMKUTENbHOro AEUCTBUA BCEU HArpy3ku, Ha KOTOPYIO NpOU3BOAAT pacyeT
r

1

no aedopmMauusm;

1 .
(—) — KpUBWU3Ha OT HENPOAOIDKUTENbHOIO AEUCTBUA NOCTOAHHBIX U BPEMEHHbIX ANUTENbHbIX Harpy3ok;
rJa

1 .
[—) — KpuBU3Ha OT NPOAOIDKAUTENLHOIO AEUCTBUSA NOCTOAHHbBIX U BPEMEHHbIX ANUTENbHbIX HArpy3ok.
r

3

KpuBu3sHbl (1) s (1) 7] (1) onpeaensioT CornacHo 6.2.24.
rn \rJjs rJs

6.2.24 KpuusHy cranedubpobETOHHbIX 3NEMEHTOB 1 OT AEeWCTBMA COOTBETCTBYIOLLMX HArpy3ok
(6.2.23) onpepensioT no popmyrne r

M (6.129)

r D

rae M — u3rnbaiowmii MOMEHT OT BHELLHEN Harpy3ku (C y4eTOM MOMEHTA OT NPOAONbLHON cunbl N) OTHO-
CUTENbHO OCU, HOPMArbHOWM MIIOCKOCTM AENCTBUA U3rMbaloLWLEero MOMEHTa U NPOXOAsLLeH Yepes
LEHTP TSDKECTU NPUBEAEHHOIO NONEPEYHOIO CEYEHUR ANEMEHTA;

D — u3rmbHas »eCTKOCTb NPUMBEAEHHOIO NONEPEYHOro Ce4YeHUs ANeMeHTa, onpeaensaemas no dopmyne
D=Egq g (6.130)
speck Epy — moaynb aecdopmaumm cxaroro cranedubpobetona, onpeaensieMbli B 3aBUCMMOCTH OT Npo-

JOIDKUTENBHOCTM AEWCTBUSI HAarPY3KN U C YYETOM HaNUYUA UNKU OTCYTCTBUA TPELLUH;
— MOMEHT MHepLMN NpUBEAEHHOro NONEepPeYHOro Ce4eHU OTHOCUTENBLHO €ro LIEHTpa TKECTH,
onpeaensemsli C YYETOM HANUYUA UK OTCYTCTBUSA TPELLMH.
3HayeHuss Moaynsa aAedopmauu ctanedmopoGeToHa Ey 1 MOMEHTa MHEPLIMU MPUBEAEHHOTO CEYEHUS
l1oq ANSA 3NIEMEHTOB §€3 TPELUNH B paCTAHYTOM 30HE M C TpewmHaMu onpeaensiot no 6.2.25 u 6.2.26 coort-
BETCTBEHHO.

/

red

Xecmkocmb cmanegubpobemoHHO20 3feMeHma Ha y4acmke 6e3 mpewjuH 6 pacmsaHymou
30He

6.2.25 XectkocTb cTanedunbpobeToHHOro aneMeHTa D Ha yyacTke 6e3 TpewmH onpeaensioT no gop-
myne (6.130).

MomeHT nHepuuu /.,y NPUBEAEHHOTO NONEPEYHOTO CEYEHNA INEMEHTA OTHOCUTENBLHO €ro LeHTpa Ts-
XKECTU ONnpeaensioT Kak Ans CMOLIHOro Tefia no obwum npasunaM CONPOTUBNEHUA YNPYrUX 3NEMEHTOB C
y4yeToM BCel nnowaan cedeHus crtanepubpobetoHa u nnowagen ceveHus apmatypbl ¢ koaddpuuueHTom
npueegeHnsa apMmatypbl K ctanedmubpobetony o no hopmyne

log =141 -0 +1g -0, 6.131)

rae | — MOMEHT uHepuumn cTanehmnbpoBETOHHOTO CEYEHUA OTHOCUTENBHO LIEHTPA TSAXECTU NPUBEAEHHOIO
nonepeyvHoOro CeYEeHUs ANeMeHTa;
Iy, 15 — MOMEHTbI MHEPUUU NNOLLAAEIH CEHEHNA COOTBETCTBEHHO PACTSIHYTOM M CXATON apMaTypbl OTHOCH-
TEMbHO LEHTPA TAXECTU NPUBEAEHHOTO NONEPEYHOro CEYEHUA ANEMEHTA;
o — Ko3adpuuMEHT npuBeaeHUs apmaTtypbl k ctanecubpo6eTony, onpeaensemMbii No popmyne

o= — (6.132)

Efb1

3HaueHue / onpeaensatot no o6WwmM npasunam pacHeta reoMeTpuI4eCcKUX XxapakTe puCTUK CEYEHUI ynpy-
rMX 9NEMEHTOB.
MowmeHT nnepuum /., AonyckaeTcs onpeaensTk 6es yuera apMartypsl.
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3HaveHua moayns aedopmauumn cranedunbpobetoHa Eg, B dopmynax (6.130), (6.132) npuHumator
paBHbIMK:
- MPW HENPOAOIHKUTENBHOM AEWCTBUN HArpy3Kku

Epq =085 - Ep, (6.133)

- NPW NPOAOIHKMTENIBHOM AENCTBUM Harpy3sku

E
—h (6.134)

E,.=E; =
1 b ’
* 1+ (pb,cr

rae ¢p o, — NPUHUMALOT MO Cl163.13330.2012.

Xecmkocmb cmaneghubpobemoHHO20 3/1eMeHma Ha ydacmke ¢ mpeuwjuHamMu 6 pacmsHymoll
30He.

6.2.26 >KecTkoCTb cTanedmbpoBGETOHHOrO 3NeMEHTa Ha yvacTkax C TPewUuHamMu B pPacTSHYTOW 30He
onpeaensitloT C YYETOM CReayoLwmx NONOXKEHNA:

- ceyeHus nocne AeopmMUpoBaHNUSA OCTaKOTCA NITOCKUMMU;

- HanpspkeHusi B cranenbpobeToHe CxaTon 30HbI ONPEAENSAIOT Kak AN ynpyroro Tena;

- HanpskeHus B ctanedubpobeToHe pacTAHYTON 30HbI B CEYEHUN C HOPMarbHOI TPELLMHONW onpeaens-
10T C Y4ETOM HESIMHENHbIX CBONCTB;

- paboTy pacTtaHyToro cranedunbpobeToHa Ha ydacTke MeXay CMEXHbIMU HOpMarnbHbIMK TPELLUMHAMU
Y4UTbIBAIOT NOCPEACTBOM KOI(PpuLMeHTa .

YKecTkoCTb cTanepubpoBeTOHHOro anemeHTa D Ha yyacTkax ¢ TpeLHamMu onpeaensatoT no opmyne
(6.130) 1 npuHUMalOT He Bonee XeCTKOCTU 6e3 TpeLUuH.

3HaueHne moayna fedopmauum oxaroro cranedudpobeToHa Eg NPUHUMAIOT PABHBIM 3HAUYEHUIO Npu-
BEAEHHOro moayna aedopmaumun Eg .4, Onpeaensemoro no gpopmyne

R,
Emp1=Eppreqg = - L (6.135)
fblred

B KOTOPOW 3HAYEHUS OTHOCUTENbHBIX AEPOPMALNIA €4y o MPUHUMAIOT PABHLIMU:

- NP1 HENPOLOIMKUTENBHOM AEHCTBUN HArPY3KKN €41 oy = 0,0013;

- NpU NPOAOIMKUTENBHOM AeWCTBUM Harpy3ku — no CIM 63.13330.2012 (tabnuua 30).

3HaueHne moayna aedopmauni pacTaHyToro cranedubpobeToHa gy NPUHMMAIOT PaBHBIM 3HAYEHNIO
Np1BEAEHHOTO MoAYNA aedopmaumnn Eg; .., ONPEAEnsemoro no opmyre

R er
Etptred = B (6.136)

Etpt2

I €gyp — NPEAernbHble OTHOCUTENbHbIE AedhopMaLmMu cTaneduOpPoBETOHA NPKU PACTAKEHUU, NPUHUMAE-
Mble N0 5.2.9.

MoMeHT nHepuumn NpMBEAEHHOTO NOMNEPEYHOrO CEYEHNS INEMEHTA /,, ; OTHOCUTENBHO €ro LIeHTpa TsKe-
CTU OMPEAENAIOT C YYETOM:

- nnowaaun ceveHmna cranedubpobeToHa CXKaTol 30HbI;

- nnowiaan ceveHus cranedubpobeToHa pacTsiHYTON 30HbI C YCNOBHbIM KO3 ULMEHTOM NPUBEAEHUS
K cTaneunbpoGeTOHy CKaToW 30HbI Ol

- MNoWAaamn cevdeHunst CxaTon apMaTypbl ¢ KO3 MUUUEHTOM NpuBeAEHUS apMaTypbl k ctanedubpobero-
HY CXaTOi 30HbI Olgy;

- NNowaaun pacTsiHyTon apmarypbl ¢ KOShpULMEHTOM NpUBEASHUA apMaTypbl K cTanedmbpobeToHy
CKaToM 30HbI Ogo.

leg =i T lie - Ouppg +1g - Ogp +1g - gy, (6.137)

rae g, lgp I, /; — MOMEHTbI MHEPUUKU NNOLIAAEN CEeYEHUS COOTBETCTBEHHO CXATOW WM PaCTAHYTOW 30HbI
ctanecndbpobeToHa, pacTsHYTON U CXaToN apMmaTypbl OTHOCUTENbHO LIEHTPA TSXKECTU
NPUBEAEHHOIO NONEPEYHOro Ce4eHu4.
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SHaueHus I, I, I{ onpeagensior no oMM npasunaM COMPOTUBIIEHUS MaTepuaros, NpUHUMas pac-
CTosHWe OT Hanbonee caToro BONokHa cranecnbpobeToHa A0 LeHTpa TAXXECTU NPUBEAEHHOTO MONEPEYHOTO
ceyeHus 6es ydeta ctanecubpobeToHa pacTAaHYTON 30HbI (CM. PUCYHOK 21); ANa narnbaembix 3NemMeHTOB

Yem =™ Xm (6.138)

rae X,, — CPeAHsAs BbICOTa CXKAaTOil 30HLI CTanednOpoBETOHA, YHUTLIBAIOWAA BNUAHNE paboTbl PACTAHYTOTO
ctanecubpobetoHa mexay TpelumHaMn 1 onNpeaensemMas cornacHo 6.2.27 (cM. pucyHok 21).

3HaveHns Iy U ¥, ONPEenstoT no obumM npasmnam pacyera reoMeTpu4ecKkux xapakrepuctuk cede-
HWUI yNpyrux areMeHTOoB.

3Ha4eHus ycrnoBHOTO KO3 duLUMeHTa npuseaeHnsi cranedmbpobeToHa pacTAHYTON 30HbI o, U KOSMD-
uLMeHToB NpuBeaeHNA apMaTypbl kK cTaneduGpobeToHy oy U o, ONpeaenstoT no 6.2.29.

6.2.27 Ons narnbaemMbIx 3NIEMEHTOB NOMOXEHMEe HeNTpanbHON 0CU (CPeaHsIA BbICOTA CXKaToM 30HbI CTa-
nednbpobeToHa) onpeaensitoT U3 ypaBHEHUS

Stpo = Ot * Speo + Csp * Sso ~ %s1* Sgo- (6.139)

T8€ Sipos Sppror Sso U Sgg — CTaTUHECKME MOMEHTbI COOTBETCTBEHHO CXKaTol U pacTAHYTOWN 30HbI cTanedwm-
OpobeToHa, pacTsIHYTON U CXKAaTON apMaTypbl OTHOCUTENBLHO HEWTPanbHON OCU.
Ons npAMOYronbHbIX CEYEHUN C PACTAHYTOW M CXKaTOW apMaTypoi BbICOTY CXAaTOW 30HbLI ONpedensoT

no copmyne

h , a
Xm = 1_2 : \/(Ms‘(xsz Mg Oty + Otgyg )2 o+ (1= Otpg ) (2 -t + 205 - Ot ‘h_+0‘fbt)‘
ot 0
= (Mg Olgy + g - Olgq + afbt)), (6.140)
A Al
rae g, = ——; ui =——.
AS K b-hy Hs b-hy
Aéas1
% ) S = EpEp,red
Jr — g!
S F = of
A, S o) = elE,
N M n
RS
i \_
1
Apt_
O, = €.,E
€em s sm'—s,red
ol Ao,  Eme2 Ribt2,ser

1 — ypoBeHb LieHTpa TAXECTU NONepeyHOro ceveHust

PucyHok 21 — MNpuBeaeHHOe nonepevHoe ceveHne U cxema HanpskeHHo-1ecpopMUPOBAHHOrO COCTOAHUA
aneMeHTa ¢ TpeluHaMm Ans pacyeTa ero no gedopmMaLusam npu geicTeum uarnbatowero MoMeHTa

AnA BHELEHTPEHHO CXaTbiX U BHELEHTPEHHO PACTAHYTLIX AMEMEHTOB MONOXEHNE HEeWTparnbHON OCH
(BbICOTY CXaTOl 30HbI) ONPEAENSIOT U3 ypaBHEHUs

Iipo + %t - Iipro + %sp 150 + %1 -Iso 6.141)

;>
S +a32 ’ SsO + as1 ’ SsO

YN =
S fbt0

o T Ot -
rAe ¥y — PacCTOsiHWUE OT HEWTPanbHON OCHU 10 TOUKU NPUNOXKEHNS NPOAONBLHON CUnbl N, OTCTOALLEH OT LieH-
M
Tpa TSHKECTH NONHOTO ceveHuns (Ges yuera TpewmH) Ha paccTosHUN g, = N;
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ltnos Tetos 1so ’éo’ Sto Sior Ssos Séo — MOMEHTbI UHEPLIMKN U CTATUYECKUEe MOMEHTLI COOTBETCTBEHHO CXKa-
TOW U paCTAHYTOM 30H cTanednbpobeToHa, pacTAHYTON M CXAaTON
apmaTypbl OTHOCUTENBHO HENTPArbHOI OCK.
Jonyckaetcs Ana aNeMeHTOB NPSIMOYIONMBHOrO CEYEHUS BLICOTY CXKaTol 30HbI NpW AeWCTBUM u3rnbaro-
LMx MoMeHToB M 1 npogonbHow cunel N onpeaenats no opmyne
1 N

X =Xy, t-2d 6.142
m M A M ( )

red
rae Xy — BbICOTa CXaTon 30HbI U3rnbaemMoro anemeHTa, onpeaensemas no cdopmynam (6.139), (6.140);
legr Areg — MOMEHT MHEPLMM U NNOLaAL NPUBEAEHHOrO MONePeYHOro CE4EHUs, ONpPeaesiemMble Ans NonHo-
ro cedeHuns (6es yyera TpPELUMH).

3Ha4yeHnsl reoMeTpUYeCKUX XapakTepuCTUK CEYEHUS AneMEeHTa onpeaensaioT no oowmm npasunamM pac-
yeTa ceyeHust ynpyrux arnemMeHTOB.

B dopmyne (6.142) 3HaK «MnOC» NPUHUMAIOT MPU CXUMAIOLLEN, 8 3HAK KMUHYC» MPU pacTaruBaroLwen
NpoAONbHOW cune.

6.2.28 XecTkoCTb U3rnbaembix cranemBpobETOHHbIX dNEMEHTOB AONYCKAETCS onpeaensaTb no op-
myne

D=E; o qAszhy = Xp), (6.143)

r0€ Z — pacCTOSHUE OT LieHTpa TSHKECTU PACTAHYTOW apMaTypbl 0 TOUKMU MPUMOXKEHWUA PABHOAEK CTBYIOLLIEN
YCUNUI B CXATOW 30HE.

[Insi sneMeHTOoB NPsIMOYrONbHOMO CEYEHUS MPK OTCYTCTBUM (Unn 6e3 yueTa) CxaTon apMaTypbl 3HAYEHNE

Z onpeaensioT no opmyrne
z=h0—%xm. (6.144)

Ons aneMeHTOB NpsMOYrofisHOro, TaBpoOBOro (C NOMKOW B CXAaToW 30HE) U ABYTAaBPOBOIO NOMNEpPEeYHbIX
CEeYEeHWIi 3Ha4YeHne z onycKaeTca NpuHUMaThL pasHbim 0,8h;.

6.2.29 3Hau4eHue ycnoBHOro koadduumeHta npuBeaeHusa cranedmopobeToHa pacTAHYTON 30HbI Ce-
YeHus Kk ctanedubpobeTOHY CXKaToW 30HbI NPUHUMAIOT C YYETOM XapakTepa ero AedopMUPOBaHUA Npu pac-
TAXEHUU paBHbIM

Oppt = Eﬂ’t'red - (6.145)

3HaueHust k0apdUUMEHTOB NpUBEAESHUA apMaTypbl kK cTaneudpoGeToHy NPUHUMAIOT PaBHBIMU:
- Ang cxarow apMarypsl

Es
Ogq = ; (6.146)
fb,red
- ANsl pacTAHYTON apmartypbl
E
Oy ==L (6.147)
Efb,red

A€ Ep req¥ Eptreg — ONPEAENAIOT NO 6.2.26;
— NpUBEAEHHbIA MOAYNb AedopMaumM pacTAHYTOW apMaTypbl, ONpeaenseMbii ¢

s,red
y4€TOM BNMsAHUA paboTbl pacTaHyToro cranedubpobeToHa mexay TpeLumHamm no
cdopmyne
ES
Es,r =— (6.148)
Vs

3HaueHus koadhduLmeHTa y onpeaenaiot no copmyne (6.125).
[fonyckaercs npuHUMaTh g = 1 U, CNeA0BaTENbHO, gy = Oy [pK 3TOM, ecnn ycnosue (6.126) He BbI-
MOMNHAETCA, PACYET MPOU3BOAAT C YUETOM KO3hMLUEHTA ., onpeaensieMoro no copmyne (6.125).
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6.2.30 Mpornbbl ctanedunbpoBETOHHbIX 9NIEMEHTOB MOXHO ONpPeaensATs no obwmum npasunam CTpou-
. 1
TeSIbHOW MeXaHUKM C UCNONb30BaHWEM BMECTO KPUBU3HbI (—) HEenocpeACTBEHHO U3MMOHbIX YeCTKOCTHbIX
r

XapaktepucTuk D nyTem 3aMeHbl ynpyrnx uarnbHbIX XxapakTepucTuK £/ B pacHeTHLIX 3aBUCMMOCTSIX HA YKa3aH-
Hble XapakTepucTuku D, Bbluucnaemble no hopmynam, npuBeaeHHbIM B 6.2.24 n 6.2.28.

Mpn coBMECTHOM AENCTBUM KPATKOBPEMEHHON U ANUTENLHON Harpy3oK NosHbIA Nporud anemeHToB 6e3
TPELUMH W C TPELUMHAMU B PACTSHYTOW 30HE ONpefensioT nyTeM CyMMUPOBAHUS NPOruboB OT COOTBETCTBY-
IOLLIMX Harpy3oK Mo aHanornm ¢ CYyMMMpPOBAHUEM KPMBU3H NO 6.2.23, NpUHUMAas XKECTKOCTHbIE XapaKkTepucTu-
ku D B 3aBUCMMOCTU OT NPOAOIMKUTENBHOCTU AEINCTBUS paccMaTpUBaeMO HarpysKu.

JonyckaeTtcs npy onpeaeneHnm XecCTKOCTHbIX XapakTePUCTUK D 9anemMeHTOB C TPeLUMHaMmM B PaCTAHYTON
30HEe NpuHUMaTh KO3hULMEHT Y = 1. B 9TOM cnyyae npn COBMECTHOM LEeNCTBUN KPATKOBPEMEHHOW 1 ANK-
TEnNbLHOW Harpy3oK NonHbIin NPornd narnbaemMbix ANEMEHTOB C TPELLMHAMM ONpeAensoT NyTeEM CYMMUPOBAHUSA
npornboB OT HENPOAOIMKUTENLHOIO AEWCTBUS KPATKOBPEMEHHOW Harpy3ku U OT NPOAOIDKUTENBHOIO AeNCTBUS
ONUTENbHON HArpy3ku C YY4ETOM COOTBETCTBYHIOLLIMX 3HAYEHUN XKECTKOCTHBIX XapakTepuctuk D, T. . nogo6Ho
TOMY, KaK 9TO MPUHATO ANsi ANeMEHTOB 0e3 TpeLyH.

OnpeaeneHue KPUBU3HbI cTane(UoOPOOETOHHbIX 35IEMEHTOB Ha OCHOBE HerlMHelHon necopma-
LIMOHHOW MOoAeNun

6.2.31 MMonHyo KpuBM3HY cTanedubpoBETOHHLIX 3NEMEHTOB Ha ydacTkax 6e3 TpewmH B pacTaHyTON
30HE ceveHus onpeaensaiot no dopmyne (6.127), a Ha yd4acTKkax C TpeLMHaMn B pacTAHYTON 30HE CeYeHUsa —
no hopmyne (6.128).

3HaueHus KpuBK3H, BXoasLmMX B popmynbl (6.127) n (6.128), onpeaensator ua peweHnsa CUCTeMbl ypas-
HeHun (6.46)—(6.48). MNpu 3TOM ANA 9NEMEHTOB C HOPMarbHbIMU TPELLMHAMU B PACTAHYTON 30HE Hanpske-
HWE B apmaType, nepecekaroLlen TPELLMHbI, ONPEAENAIOT No hopmyne

E_v_e_
oy = 299 (6.149)
Y
rae
1
Vg = — (6.150)
140,82
e
30ECh € e — OTHOCUTENbBHAA AedopMauus pacTaHYTON apMaTypbl B CEY4EHUN C TPELUMHOW cpa3y nocne

06pasoBaHns HOPManbHbIX TPELLWH;
ey — YCPEAHEHHas OoTHocuTenbHas AedopMauus pacTsHYTON apMaTtypbl, Nepecekatrowen Tpe-
LLMHbI, B paccmaTpuMBaemMon craguu pacyera.

MNpu onpeaeneHnn KPUBU3H OT HENPOAOIMKATENLHOTO AEUCTBUS HArpy3Ku B pacdeTe UCnonb3yloT ana-
rpammMbl KpaTKOBPEMEHHOTO AecdhOPMUPOBaHUS CXATOro U pacTsiHyToro crtanegpubpobetoHa, a npu onpeae-
NEeHUNn KPUBU3H OT NPOAOIIKUTENBHOIO p,eI7ICTBI/I$I Harpy3km — auvarpammbl ANUTENbHOIO ,Ele(*)opMVIpOBaHI/IFI
cTaneubpobeToHa ¢ PaCUYETHBIMU XapaKTEPUCTUKAMU ANIA NPeenbHbIX COCTOAHMIA BTOPOI rpynnbl.

[ns yacTHbIX CnyvyaeB AeWCTBUS BHELLHEN Harpy3ku (M3rmb B ABYX NNOCKOCTSIX, M3rMb B NNOCKOCTU OCU
CUMMETPUUN NOMEPEYHOr0 CEeYEeHMA SMEMEHTA M T. N.) KPMBU3HLI, BXoaawme B hopmynbl (6.127) n (6.128),
ONpPeaensoT U3 PeLLEHNS CUCTEM YpPaBHEHUIA, YKa3aHHbIX B 6.1.20—6.1.23.

7 NpenoBapuUTENbHO HaNpPsXXeHHbIe cTanenopPobeTOHHbIe KOHCTPYKLMN

7.1 MpeaBapuTenbHble HaNpPAXeHUA apMaTypbl

7.1.1 lMNpeaBapuTenbHble HANPSHXKEHNA apmarypbl Osp MPUHMMAIOT He bonee O,QRS’n AN ropsyekartaHon
N TEPMOMEXAHUYECKN YNPOYHEHHOW apMaTypbl U He Bonee O,SRS‘n Ana xonoaHoaeopMUpPOBaHHOW apMarty-
pbl U apMaTypHbIX KAHaToB.

7.1.2 Mpu pacyeTe npeaBapuTENbHO HANPSHKEHHbIX KOHCTPYKLUWUIA CREeayeT yYuTbiBaTb CHKEHME Npea-
BapuUTENbHbIX HANPSXKEHUI BCNEACTBUE MOTEPb NPEABAPUTENLHOTO HaNPSHXKEHUss — A0 nepeayn yeunun Ha-
TSDKEHUA Ha ctanecudpobeToH (NepBble NOTEPKU) U MOCHE NEPeaaYn YCUNUs HaTsHKeHust Ha ctanedubpobe-
TOH (BTOpLIE NOTEPK).
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Mpu HaTsHXKeHUU apMaTypbl HA YNOPbl CNEAYET YYUTbIBATL:

- nepBble NOTEPU — OT penakcaummn npeaBapuTEnbHbIX HANPsHXeHWn B apmarype, TeMnepaTypHoro ne-
penaaa npu TepmMmuyeckoin o6paboTke KOHCTPYKUMIA, AedopmaLMm aHKepoB U aedopmanmm popMel (YNoposy);

- BTOpble NOTEPU — OT yCaakn U Nonsydectun cranedubpobeToHa.

Mpu HaTsHKEHUM apMaTypbl Ha cTanenbpobeTOH cneayeT y4uTbiBaTh:

- nepBble NOTEPU — OT gechopMaLmm aHKEPOB, TPEHUSA apMaTypbl O CTEHKM KaHanoB UM NOBEpPXHOCTb
KOHCTPYKLUUY;

- BTOpblE€ NOTEPU — OT penakcaunm npeaBapuTenbHbIX HaNPSHXKEHUI B apMmartype, ycaaku U nonsyyectu
cranedubpoberoHa.

7.1.3 Totepu OT penakcauum HanpsHKEHUI apMaTypbl Acssp1 onpeaensaiT no dopmMynam:

- ansa apmartypbl knaccos A600—A1000 npu cnocobe HaTAXeHUs:

- MEXaHU4ecKoM —A"sp1 = 0,105,, - 20; 7.1)
- 9MEeKTPOTePMUYECKOM — AC,| = 0,030'Sp; (7.2)

- AnA apmaTypbl KNaccos Bp1200—Bp1500, K1400, K1500, K1600 npu cnoco6e HaTskeHus:

o
- MEeXaHM4ecKoM — Acsm = [0,22 Rs” —0,1J-Gsp; (7.3)

s,n

- 9NeKTPOTEPMUYECKOM — Ao, = 0,050, (7.4)
sp1 sp

3aecb Ospr MMa, npuHumaetcs 6e3 noteps.

Mpu OTpULIATENBHBIX 3HAYEHNAX ACg,1 MPUHUMAIOT AGg = 0.

Mpu Hanu4mu 6onee TOYHbIX 4aHHLIX O periakcaLmmn apMaTypbl 4ONYCKAeTCA NPUHUMATL UHbIE 3HAYEHUSA
noTepb OT penakcauuu.

7.1.4 Motepu AGSpZ OT TemnepaTtypHoro nepenaga Af, °C, onpeaensaemMoro Kak pasHocTb Temneparyp
HaTAHYTOW apMaTypbl B 30HE HarpeBa U YCTPOWCTBA, BOCMPUMHUMAIOLLIETO YCUMUA HATSHKEHUA NPU Harpese
ctranedunbpoberoHa, NPUHUMAIOT PaBHbLIMU

AGgp = 1,250t (7.5)

Mpu OTCYTCTBMU TOYHBIX A@HHBIX MO TEMNEpPaTYPHOMY nepenaay AoNyckaeTcsa npuHumarb At = 65 °C.

Mpu HanuumMmn Gonee TOYHbIX AAHHBIX O TEMNEPaTypHOU 06paboTke KOHCTPYKLMKU AOMYCKAETCS NPUHU-
Marb WHbl€ 3HaYEHUS NOTepb OT TeMneparypHoro nepenaaa.

7.1.5 Motepu oT aedopmaumm cTansHOW opMbl (Yynopos) Ac,

sp3 MPY HEOAHOBPEMEHHOM HATSKEHUN
apmMaTyphbl Ha hopmy OnpeaensiioT no dopmyre

n-1 al
AGspS = ? TES, (76)
rae N — 4WUCno CTepXkHewn (rpynn CTEPXKHEN), HaTArMBaeMbIX HEOAHOBPEMEHHO;
Al — cBnuxeHne ynopoB No NIMHUM AERCTBUS YCUITUA HATSHKEHUS apMaTypbl, ONpeAensieMoe n3 pacyeta
aedopmauun popmbl;
| — paccTosiHMe Mexay Hapy>kKHbIMU rPaHAMK YyOpPOB.
Mpu OTCYTCTBUM A@HHBIX O KOHCTPYKUMU pOPMbI M TEXHONOMMK M3rOTOBNEHMA AOMYCKAETCA NPUHUMATD
Acsp3 =30 Mla.
Mpu BNEKTPOTEPMUYECKOM CMOCODE HATSHXKEHUA apMaTypbl NOTEPU OT AedpopMaLmm PopMbl HE YUUTbI-
BaIOTCS.
7.1.6 Motepu oT AedhopMaLnm aHKEPOB HATSHKHbIX YCTPOINCTB AGgp4 NPY HATSDKEHNM @pPMaTYPbI HA Yro-
pbl onpeaensatoT no dyopmyne

Mg 7.7

AOgpy = 7o

rae Al — oGXaTue aHKEPOB UMW CMELLEHUE CTEPXKHSA B 3a>KUMax aHKEPOB;

| — paccTosiHue Mexay Hapy>KHbIMU rpaHsaMmu YNopoB.

Mpu OTCYTCTBUM AAHHBIX AOMYCKAETCA NPUHUMATL Al = 2 MM.

Mpu 3NeKkTpoTePMUYECKOM CrocoGe HaTsKEHUSt apMaTypbl NOTepK OT AedopMaLun aHKEpOB He y4uu-
THIBAIOT.
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7.1.7 TMpu HaTsXXeHUM apmaTtypbl Ha cTanednbpoBeToH notepu oT AedopMaLyun aHKEPOB HATSKHbIX
YCTPOWUCTB Acsp4 onpeaensotT no copmyne (7.7), B KOTOPON NPUHUMAIOT A/ = 2 MM, @ NOTEPU OT TPEHUA O
CTEHKM KaHAamNoB WM NOBEPXHOCTb KOHCTPYKLIMKU ONPEAENSIOT No hopmMyne

1
AGslﬂ = (1 - WX + 80 ]GSP’ (7'8)

A€ € — OCHOBaHMWE HaTypasbHbIX N0rapugmos;
®, 5 — koadhdUUMEHTbI, onpeaenseMble no Tabnuue 5;
X — ANMHA y4acTka OT HATSHKHOro YCTPOWCTBA 10 PACHETHOrO CEYEHUs, M;
0 — CyMMapHsbIi yron noBopoTa 0Cu apMatypbl, paa.
MpensapuTenbHble HaNPsXKeHUs apMaTypPbl G, NPUHUMAKTCA 6e3 noreps.

Tabnuya 5
3HaveHusa koapDULMEHTOB ANA onpeAeneHnsa NoTepb OT TPEHUA apMaTypbl
KaHan nnu nosepxHocTb 8, AN apmaTypsI B BUAE
@ CTep)KHeI7I nepuogunyeckoro
Ny4KOB, KaHaToOB
npocouna

1 Kanan:

- C MEeTannmn4eckon NoBEPXHOCTLIO 0,0030 0,35 0,40

- co cTanednbpobeToHHOK NOBEPXHOCTLIO, 06-

pasoBaHHbI XeCTKUM KaHanoobpasoBaTenemM 0 0,55 0,65

- co cTanedunbpobeToHHOK NOBEPXHOCTLIO, 06-

pasoBaHHbIA r’M6KMM KaHanoobpasosaTenem 0,0015 0,55 0,65

2 CtanegunbpobeToHHas NoBepXHOCTL 0 0,55 0,65

7.1.8 TMoTepwu ot ycagku ctanedpndbpobetoHa AGSpS npy HaTsXKEHUM apMaTypbl Ha yNnopbl ONpeaenstorT
no hopmyne
AGSP5 =Epeh- E,, (7.9

rAe e o — aedopmauun ycagku ctanedudpoberoHa, 3Ha4eHNUA KOTOPbIX MOXKHO NPUONMKEHHO NPUHMMATD
B 3aBUCMMOCTHU OT Knacca 6eToHa-MaTpuLibl paBHbIMU:
- 0,0002 — pans 6etoHa-maTpuubl Knaccos B35 n Huxke;
- 0,00025 — ans 6etoHa-matpuubl knacca B40;
- 0,0003 — pans 6GetoHa-maTpuLbl knaccos B45 u BbiLle.

Ons cranecdu6pobeToHa, NnoaBepPrHyToro TennoBoi o6pabotke npu arMocepHOM AaBneHUn, NOTepu
oT ycaaku ctanecmbpobeToHa AGSPS BblUMCNAT No popmyne (7.9) ¢ yMHOXKEHUEM NONYYEHHOro pesynesrara
Ha KoathduLmMeHT, paBHbIi 0,85.

Motepw ot ycaaku ctanecubpobeToHa AG g5 MPY HATSKEHNM apMATYPbI Ha cranecubpo6eToH onpeae-
nawT no dopmyne (7.9) ¢ yMHOXEHUEM NONYy4YEHHOro pe3ynsrata He3aBUCMMO OT YCIIOBUI TBEPAEHUA cTane-
dunbpobeTtoHa Ha KOIDNMPULMEHT, paBHbIin 0,75.

[onyckaetca notepu ot ycaaku ctanecubpobetoHa onpeaenatb 6onee TOMHbIMU METOAAMM.

7.1.9 ToTtepwu oT nondyyectu cranedubpobetroHa AGspG onpeaenawT no popmyne

0.8-0-9, . Op

Acsp6 = T , (7.10)
1 1478 %red | (408
red
rae ¢p . — KO3(PULMEHT nonsyyecTn GeToHa-maTpULbl, onpeaensemMelit cornacHo CIM63.13330.2012;
Ofppj — HaNPsXEeHUsA B cranecpubpobeToHe Ha YPOBHE LIEHTpa TSHKECTU paccMmaTpuBaEMOii j-i Tpymnbl

CTEPXXHEeW HanpsraeMoii apMaTypsl;
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Ysj — PacCCTOSIHME MEXQY LIEHTPaMM TSHKECTU CedeHus paccMarpuBaemoit rpynnbl CTEPXKHEN HanNps-
raemoun apmarypbl U NPUBEAEHHOIO NONEPEYHOTO CEYEHUSA ANEMEHTA;
Areg lreg — NNOWAAL NPUBEAEHHOTO CEHEHUsI AMEMEHTA U €€ MOMEHT MHepPLIMM OTHOCUTENBHO LIEHTPa TA-
XECTU NPUBEAEHHOTO CeYEHUs;
Mspj — KO3 PULIMEHT apMUPOBAHUSA, PaBHbIiA Aspj/A, rneAu Aspj— nnowaau NoNepeyYHoro ceveHus

3nemeHTa u paccmaTpuBaemMon rpynrbl CTEPXKHEN HaNpAraeMon apMaTtypbl COOTBETCTBEHHO.

Ans cranecunbpobeToHa, NoaBeprHyToro TensioBoit 06paboTtke, NOTEpU OT NON3YYECTU BLIYUCASIOT NO
dopmyne (7.10) ¢ yMHOXEHMEM MONYHEHHOTO pe3ynkrara Ha KoadULUEHT, paBHbIi 0,85.

Honyckaerca notepu ot nonsyyectun cranedubpobetoHa onpeaenats 6onee TOMHLIMU METOAAMMU, Y4M-
ThIBAOLWUMU BAUSIHUE (hpnOPOBOIro apmMupoBaHusl.

Hanpsxehusi og,,; ONPeAensIoT No nNpasunam pacieTa ynpyrux Matepuanos, NPUHAMAs NpUBeAeHHoe
ceyeHue aNeMeHTa, BKIoyaoLwee nnowaab ceveHus cranedubpobetoHa m nnowaabs cevyeHust BCcen npo-
OONbHOW apMaTypbl (HanpsiraemMoun U HeHanpsaraemMomn) ¢ ko3 ULMEHTOM NPUBEAESHUA apMaTypbl K cTanedu-

6poGeToHy o =—=, cormacHo 7.1.10.
Efb

Mpu Ofppj < 0 npuHumaeTtca Acsp5

7.1.10 MMonHble 3Ha4YeHNA NEPBLIX NOTEPb NPeABAPUTENbLHOIO HanpsbkeHust apmarypbl (no 7.1.3—7.1.6)
onpeaensoT no gopmyne

=0v1Acsp6=0.

AG g1y = ZAosp,., (7.11)
1

rAe i — HOMep noTepb NpPeaBapUTENbHOTO HaNPSHXKEHUSI.
Younue npeasaputensHoro obxartua cranedumbpobeToHa ¢ y4eTOM NepBbIX NOTEpPb ONpeaensior no
dopmyne
Pty = 2 Asps -Opity;)- (712)

rae A nnowiaab Ce4YeHUs j-i rpynrbl CTEPXKHENW HanpPAraemMon apmartypbl B CEYEHUM 3NeMeHTa
U npeaBapuTENbHOE HanpshKeHUe B rpynne ¢ y4eTom NepBbiX NOTEPb ONPEAEnsioT no

dopmyne

spj ¥ Osp(1)j —

Osp(1) = Ospi ~ A%sp(1))> (713

30€Cb Oy, — HavarnbHoe NpeaBapuTeribHOe HanpsxeHue paccmatpusaemon rpynnbl CTEPXKHEN apMaTypbl.
MonHble 3HaYeHUs NEPBLIX U BTOPbIX NOTEPbL NMPEABaApUTENBHOIO HanpsbkeHusa apmarypel (no 7.1.3—
7.1.8) onpeaensioT no opmyne

AG g2y = 2 A0y, (7.14)
I/
Ycunue B Hanpsaraemoi apMatype € y4eTOM NONHbIX NOTEPb onpeaensatoT no opmyne

Fa = Z(Aspj “Osp(2)j) (7.15)
]

A€ Osp2) = Ospj ~ A%sp(2)-

Mpu NPOEKTUPOBAHNM KOHCTPYKLNIA NOMHbIE CMMapHbIe NOTEPU AG,); ANA apMaTypPbl, PACMONOKEH-
HOW B pacTSHYTOW NPK 3KCNyaTauun 30He CeYeHunsl anemeHTa (OCHOBHON pa6)oqel7| apMartypsbl), crneayer npu-
HuMaTb He meHee 100 Mia.

Mpu onpeaeneHun ycunus npeasaputenbHoro obxarus cranecdubpoberoHa P ¢ y4eToM NOMnHbIX NOTepb
HanpshKeHUI CNelyeT yYUTbIBaTb CHUMAIOLWME HAMNPSHKEHUA B HEHANPAraemMon apmaType, Y4CNEeHHO paBHbIe
CYMMe€ NoTepb OT YCaAKu U nonsyyectu ctanedundpoberoHa Ha ypoOBHE 3TO apMaTtypbl.

Mpu onpeaeneHun ycunuii 06xaTua ¢ y4eTOM HeHanparaeMon apMaTypbl Ha YPOBHE HEHanpsraemomn

o

-—s rne Ac
Sbp

OT NON3y4eCTn ANs CTEPXHEW HanpsraemMon apMmarypbl, Gnuxanwen kK paccMarpuBaeMon HeHanparaemomn

apMartype; G, U Oy, — HaNPsHKEHUA B cranecubpobeToHe HA ypOBHE pacCMarpuMBaemMol HeHanpPAraeMon u
HanpsAraemow apMaTypbl COOTBETCTBEHHO.
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7.1.11 TNpepBaputenbHble HanpskeHust B cranedubpobeToHe Gpp NPV NEpEAaye ycunua npeasapu-
TenbHOro obxartus P(1), onpeaenseMoro ¢ y4eTom nepBbiX NOTEPb, HE JO0MKHbI NPEBbLILLIATD!

- 0,9Rﬂ,p— €CNU HaNPSHKEHUSA YMEHbLUAIOTCS MW HE U3MEHSIOTCA NPY AENCTBUM BHELLIHUX HAarpys3ok;

- 0,7bep — eCnu HanpsHXeHNA YBENUYMBAIOTCA NPU A€NCTBUM BHELUHUX HAarpy3ok.

HanpsbkeHus B ctanedpubpobetoHe Ofppp ONPEAENAIOT NO dopmyne

P, P(1)~eop~y4_-M~y

o,
Oppp = Y . , (7.16)
red red
rae P(1 — ycunue npeaBapuTenbHOro 06aTus ¢ y4eToOM NepBbIX NoTepsb;
IV} — un3rnBaiowmii MOMEHT OT BHELUHENW Harpy3ku, AeUCTBYIOLLMI B cTagumn obxartusi (COBCTBEHHBIi

BEC 3NEeMEeHTa);
Y — paccrosiHue OT LUEHTPa TSXKECTU CEYEeHUA 40 PaCCMaTPMBAEMOrO BOJOKHA;
€gp — OKCLEHTPUCUTET ycunms P(1) OTHOCUTENbLHO LIEHTPA TSHKECTU NPUBEAEHHOIO NONEPEYHOro ceve-
HUS aneMeHTa.
7.1.12 [nuHy 30HbI Nepegaun nNpeaBapuTenbHOro HanpshkeHus Ha cranedubpobeToH Ans apMartypbl
6e3 4oNoNHUTENbHbIX aHKEPYIOLLMX YCTPOWMCTB ONpeAensoT no dopmyrne

L N 717
alram— (7.17)

bond " “'s

HO He MeHee 10d, n 200 MM, a AN apMaTypHbIX KAHAaTOB — Takke He meHee 300 MMm.

B dopmyne (7.17):

Os, — NPeaBapuTenbHOE HanpskeHue B HanpsiraeMoi apMaTtype C y4eTOM NnepBbIX NOTEPD;

Ryong — COMPOTUBMNEHME CLENMEHNS HANPATaeMOoi apMaTypbl ¢ cTanedubpoGeTOHOM, COOTBETCTBYIO-
LLee nepeaaToyHoON NPOYHOCTM cTanednbpobeToHa u onpegensiemoe cornacHo 8.3;

Ag. Ug — NNOWaab U NEPUMETP CTEPXKHSA apMaTypsbl.

Mepepady npeaBapuTENnbHOTO HANPsHXKEHWA C apmatypbl Ha ctaneduOpobeToH pekoMeHAyeTca OCy-
LLeCTBMAATb NMaBHO.

7.2 PacueT 3neMeHTOB npeaBapuUTeSNIbHO HANPAXEeHHbIX cTaneuopo6eTOHHbIX KOHCTPYKLUUNA
no npeaesibHbIM COCTOSAHUAM NepPBOM rPynnbl

PacueTt npeaBaputernibHO HanpsbkeHHbIX cTanednoPOGETOHHbIX ANIEMEHTORB MO NMPOYHOCTU

Obuyue nonoxeHus

7.2.1 PacueT npeaBapuTenibHO HanpshHKeHHbIX SMEMEHTOB MPOU3BOAAT ANSA CTaguu 3KChyatauuu Ha
AencTBne n3rnbaLLmx MOMEHTOB U MONEPEYHBLIX CUIT OT BHELUHWUX HArpy3oK U ANa CTaauu NnpeaBapuTensHOro
obxaTus Ha AeiicTBUe YCUNUIA OT NPeABapUTENBHOMO HATSXKEHWS apMaTypbl U YCURWUIA OT BHELLHUX Harpy3sok,
[enCTByIOLIMX B CTagum obxarus.

7.2.2 PacyeT no NpoYyHOCTM NpeaBapuTenbHO HaMNPsKEHHbIX 3NEMEHTOB Npu AeiCcTBUMU usrnbaroLmx
MOMEHTOB CrielyeT NPOU3BOAUTL AN CEYEHUI, HOPMarnbHbIX K UX NPOAOSLHON OCU.

PacyeT no Npo4HOCTM HOPMAarbHbLIX CEY4EHUI B OOLLEM Cryvae NMpouM3BOAAT HA OCHOBE HEMWHEWHOW Ae-
dopmaymMoHHOR Moaenu cornacHo 7.2.13—7.2.15.

Honyckaetcs pacyeT ctanedmbpoOeTOHHbIX 3NIEMEHTOB NPSIMOYrofbHOr0, TABPOBOrO U ABYTaBPOBOIO
CEYEHUI C apMaTypoi, PaCMONOXEHHOI Yy NepreHANKYNSPHbIX K NIOCKOCTU n3arnba rpaHei anemeHTa, npu
JENCTBUM YCUIUIA B NIIOCKOCTU CUMMETPUM HOPMArbHbIX CEYEHUIA MPOU3BOAUTE HA OCHOBE NpeaenbHbIX YCu-
nun cornacHo 7.2.7—7.2.12.

7.2.3 Ons ctaneubpobeTOHHbIX 3MEMEHTOB, Y KOTOPbIX NPEAENbHOE YCUIne no NPO4YHOCTU OKa3bl-
BaETCA MEHbLUE NpeaesibHOro yCUnua no obpasoBaHuio TPELLUH, NAoLWaab Ce4eHUs NPOAONbHOW PacTAHY-
TOI apMaTypbl AOMKHa GbITb yBENUYEHA NO CpaBHEHMIO C TpEBYEeMON U3 pacyeTa no NPoOYHOCTM HE MEHEE
yem Ha 15 % nnu JomKkHa yaoBNEeTBOPATL pacyeTy no NPOYHOCTU HA AENCTBUE MOMEHTa 0Opas3oBaHusA
TPELLMH.

7.2.4 Pacuer npegHanpsiXeHHbIX 3MEMEHTOB B CTaanu oBXaTua nNpou3BOASAT, Kak NpU BHELEEHTPEHHOM
CXKaTum ycunuem npeaBapuTensHOro o6atus B npeaenbHOM COCTOSIHUM cornacHo 7.2.10—7.2.12.

7.2.5 PacyeT npeaBapuTEnbHO HanpPsPKEHHbIX 9MEMEHTOB NO NPOYHOCTW MPU AEWCTBUU MONEPEYHbIX
cun (pacyeT Mo HAKMOHHbLIM CEYEHUAM) U MECTHOM AEWCTBUM Harpy3ku (pacveTbl Ha CMATUE U NPOAaBnuBa-
HUE) creayeT NPOU3BOAUTL COFNACcHO yKkaszaHusaMm 6.1.
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7.2.6 Tpu pacyeTe NpeaBapUTENbHO HaMNPAXEHHbIX ANEMEHTOB MO NPOYHOCTU CrNeAyeT yYnTbiBaTb BO3-
MOXHbIE OTKIIOHEHUS MPEABAPUTENILHOIO HAMPSHKEHWUSA, ONpefensaeMoro cornacHo 7.1.9, nytem yMHOXEHUS
3HaYeHun Ospj (nnu yeunua obxatusa Pj) ANA paccMaTpuBaemMoro j-ro CTEPXHA UNK rpynrbl CTEPXKHEN HaNps-
raemou apmartypbl Ha KOS(PPULUEHT Ysp:

3HayeHusa koadhduymneHTa Ysp npvmwvlam paBHbIMU:

- 0,9 —npu 6naronpv|ﬂTHOM BNUAHUK NPESBaPUTESNbHOIO HaNpPsHXeHUs;

- 1,1 — npu HeGNaronpUATHOM BIIMAHUMN MPEABAPUTENBHOMO HANPSXKEHUS.

PacueT npeaBapuTesibHO HANPAXKEHHbIX 3MIEMEHTOB Ha AeUCTBME U3rMbarolnx MOMEHTOB B CTa-
OWUU 3KCnnyaTauum no npeaeribHbIM yCUnuam

7.2.7 PacyeT no Npo4HOCTM HOPManbHbIX CeYeHUn crneayeT NpOM3BOAUTL COrnacHo nogpasgeny 6.1 ¢
yuetom 7.2.8—7.2.9. Mpu aTOM B hopmyrnax noapasaena 6.1 oGosHaueHust nnowjagen ceyeHus Agn Ag cne-
[YeT OTHOCUTb KaK K HanpsAraemoMm, Tak 1 K HEHanparaeMmol apMarype.

HonyckaeTcsi NpMHUMAaTh AN PacTSHYTOW apMatypbl C YCINOBHbLIM MPEAENiOM TEKYYECTU HanpshKeHus
BbilLe R, HO He Bonee 1,1Rg B 3aBUCUMOCTM OT COOTHOLLIEHUA & 1 Ep.

7. 2 8 3Ha4veHusn OTHOCMTeJ'IbHOVI aedopmManuu apmarypbl pacTsiHYTON 30HbI € ¢/ PV BBIYNCIIEHUM 3HA-
YEHUs TPAHNYHOI BLICOTHI CXATOii 30HbI cTanednopobeTona &g cneayer onpeaensTb No )oOpMynam:

- Ans apmartypbl C YCrOBHbLIM NPeAesioM TEKy4ecTu

R_+400-0
S sp
ooy =—-"TT-"—"- """, 7.18
s,el E ( )
S
ra€ Gy, — MNpeaBapuTeNbHOE HaNPsXKEeHWE B apMaType C y4eTOM BCEX NOTEPb U Yy, = 0,9 Mla;
- ANA HeHanpsAraeMon apmatypbl C PU3UYECKUM NPEAENIOM TEKYHECTH

€ = — 7.19
s,el E ( )

S

7.2.9 Ona HanpsAraemon apMartypbl, PacnofioXXeHHON B CKaTON 30HE, PaCYETHOE CONPOTUBNEHUE CXa-
TUIO Ry, CNEAYET 3aMEHUTb HaNPSXEHNEM O, PABHbIM:

500 - o;p — npu y4eTe koadbcpuumeHTa ycnosuii pabotel cranedudpobeToHa v, = 0,9 (cm. 6.1.12);

’ -

400 -og, —npuy, =1.0.

3aechb 3HaYeHus Gép npusoaAT 8 MlMa.

3HaueHus c;p onpeaernsioT ¢ KOIPPULUUEHTOM Ysp = 1.1.

Bo Bcex cnyyasx HanpsXeHne G4, NPMHUMAIOT He Gonee R

PacyeT npeaBapuTeribHO HaNPAXEHHbIX 3MEMEHTOB B CTaAUM NpeaBapuTeNnbLHOro o6xaTus

7.2.10 lMpu pacyeTe SMEMEHTa B CTaaUM NPEABAPUTENLHOTO 00XAaTUS yCUNue B HaNpsAraemoii apmary-
pe BBOAMTCA B pacyeT Kak BHELLHSI NpoAonsLHasa cuna, onpeaenseMas no dopmyne

— r ’ .
Np = (osp 330)Asp +0gp Asp, (7.20)
roe A;p 7] ASP — nowagmn Ce4YeHUa HanparaeMoi apmaTypbl, PacnonoXeHHOW COOTBETCTBEHHO B Hanbo-
nee o6xarton 1 B pactaHyTol (MeHee 06KaToi) 30HaX CeYEHUS;
YT
14 —
Cgp W Og, — MPEABapUTENbHbIE HANPSXKEHUSA C Y4ETOM NepBbIX MoTeps 1 koacpbchuumeHTa Vsp = 118

apmartype € nnoLiaablo ceyeHus A 7] A
7.2.11 Pac4eT no NpoYHOCTU 3reMEHTOB npﬂmoyroanoro CeYeHusi B CTagnm npeaBapuTensLHoro ooxa-
TUA NPOU3BOAAT M3 YCIIOBUA

h
Np "8, < Re, -b-x-(hy —0,5x) = Reysa .b.(h-x)(T—a)+R -Ag(hy —a’), (7.21)
rie e, — PacCTOsiHME OT TOHKN NPUTMOXKEHNS NpPOAObHON CUIbI N C Y4€TOM BMUSIHUS N3rnBatoLLEro MOMeH-
Ta M OT BHELLUHEl Harpysku, 4eiCTBYIOLLEN B CTaaun VI3FOTOBJ'IeHVIF| (cobcTBEHHAA Macca anemeH-
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Ta), 4O LEHTPA TSXKECTU CEYEHUSA HEHanparaemMon apmMaTypbl, PACTAHYTON UMW HAUMEHEEe CXKaToun
(NpY NOMHOCTBLIO CXKaTOM CEYEHUM ANEMEHTA) OT ITUX ycunuii (CM. pPUCYHOK 22), onpeaensiemoe rno
cdopmyne
M
€p =eop+0,5h—aiN—, (7.22)
P
30€Cb €y, — PACCTOAHME OT TOUKM NPUIIOKEHNSA CUTbI Np [0 LIEHTpa TAXXECTU CeYEHUS SNEeMEHTa;
Ry, — pacdetHoe conpoTusrienne cranedutpoberona cxaruio, npuHumaemoe no Cr 63.13330.2012
no NIMHENHON MHTEPNONALUK, Kak AnA Knacca craneubpobeTtoHa No NPOYHOCTU Ha CxaTtue,
YMCIIEHHO PaBHOIO NepeaaTo4HoON NPoYHOCTU cTanedubpobeToHa bep;
Rgp — pacyeTHoe conpoTusrieHne craneubpobeToHa pacTshkeHuto, NPUHUMAEMOE MO NIMHEHON
MHTEpnonsaummn no Tabnuue 2, kak ana knacca cranedgunbpoberoHa no 0CTaTOMHON NPOYHOCTH
Ha pacTsXKeHUe, YUCMEHHO PABHOIO NepeaaToqHON NpovHoCTU cTanedubpobetoHa Ha pac-
TAXEHUE Ry,

Rs. — pacuyeTHOe COMpPOTMBIEHWE HEHanpAraemoil apmarypbl CXaTuto, MPUMHUMAEMoe B CTaauu
npeasapuTenbHoro obxarua He 6onee 330 MMMa;
Al — NnoLiajb CEYEHNS HEeHanparaemol apMaTtypbl, PacnonoXeHHON B Haubonee CXaTon 30He

ceyeHus aneMeHTa.
BoicoTy cxaron 30HbI cTanedubpobeToHa onpeaensioT B 3aBUCMMOCTH OT 3HaYeHus &g, onpeaensemo-

ro no cpopmyne (6.1) ¢ NOACTAHOBKOI B HEE 3HAYEHUSA €

__S
sel =+ 1A Rg— pacueTHoe conpoTusnenue pac-

S
TAAHYTOW HEHanpsAraemon apmarypbl Ag, U €4, = 0,003:

npu & = hi < &R (cm. pucyHok 22) no chopmyne
o
Np +RS ~AS —RSC ~A; +bet3 -b-h

X = : (7.23)
(Re + Rapgz)- b

npu & = hi > &g no dhopmyne
0

1+E4 ,
N, +Ry-A B R A +Ryq-b-h
R
X = . .
o ro 2R, A, (7.24)
+ . + ——
b T Nmt3 hy(1-Eg)
N
_pt» R
B_ReAs .
x Rebx
® H -
| HRmwabth-x <
E RSAS
bet3 ®

PucyHok 22 — Cxema ycunuit n sntopa HanpsKeHWin B Ce4eHUM, HopMansHOM
K Npo/osibHOl ocK N3rnbaemoro npeaBapUTENbHO HANPSKEHHOTO aNeMeHTa
rpun ero pacyeTe No NpoYHOCTU B CTaaun obxartns
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7.2.12 Pac4eTt no npo4HOCTU NEMEHTOB TAaBPOBOrO U ABYTaBPOBOrO CEYEHUN B CTaAWUM NpeaBapuUTEnb-
HOro 06XxaTusi NPOM3BOAAT B 3aBUCUMOCTH OT MOMOXKEHUS IPaHULIbI CXKATON 30HbI:
a) ecnu rpaHuLa CxaTom 30HbI NPOXOAUT B Noske (CM. PUCYHOK 5, &), T. e. cobniogaercsa ycnosue

N, <Ry, b7 B —Rpys [y by +b,, - (h=hy ~ )]+ Ry, - AL =Ry - A, (7.25)

pac4eT NPOU3BOAAT U3 YCNOBUS

N, -e, <Ry, by - x-(hy = 0,5X) = Ryyyg - [bf - by - (0.5h —a) + b, - h,, -(0,5h,, + h; —a)+
+bs-(hf —x)-(hy = 0,5 (hy + X))+ Ry, - Ag - (hy — @), (7.26)
rae €, =€y, +2Z iﬂ; (7.27)
A Y

€pp — CM. 7.2.11;
Z, — PAacCTOSIHME OT LIEHTPA TSHKECTHU CEYEHMS SNIEMEHTA 10 PACTSIHYTON (HanMeHee cxaton) HeHanpsira-
eMOoin apmarypbl;
BbICOTY CXATOli 30HbI X ONpeaensioT:

. X
npu g:h—siR (§g — M. 7.2.11) — no chopmyne
0
N, +Rg - A +Ryyq - (b -hp + by, -h +be-he) =Ry Al (7.28)
b, (R + Ry) ’

X =

npu & = hi > &g — no copmyne
o

1+8g , N
Np +R, A, '1_&, _Rsc'As+bet3'[bf'hf +bW -(h—hf—hf)+bfhf]
X = R ; (7.29)

(Ry +Rypg)- by + s s
+ - + —
) O )

6) ecnu rpaHuLa CXKaToN 30HBI NPOXOAUT B pebpe (CM. pUCYHOK 5, 6), T. €. ycnosue (7.25) He cobnioga-
€TCsl, pac4eT NPOU3BOASAT U3 YCIIOBUA

N, e, <Rg, -[bf -hf -(hy —0,5-hf)+b,, -(x—hf)-(hy — by =0,5- X +0,5- hy)] -

- Rppes -[b5 - B -(0,5h —a)+ b, -(hy +h; —x)-(hg —0,5-(x +h,, +h{))+
+b;-he -(0,5-h; —a)]+ Ry, - Ag - (hy —a@); (7.30)

BbICOTY CXKaTOW 30HbI X ONPEAENsIoT:

X
npu & =— <& — no dopmyne
h
0
Np+RS~AS +Rgys - (b, -hf’+bw-hW+bf~hf)—be-h,Z~(bf’—bW)—RsC ~Aé ]
X= : (7.31)
by -(Rppiz +Ryp)

npu = hi > Ep — no chopmyne
0

1+%’;R ,
N, +Ry Ay R R AL+ Ry (b, -he +b,, -(h=hy)]
= R . 7.32
X rn 2R A (7.32)
+ . +—
b T P mi3) PO ho(1- &)
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PacueT no NPpOYHOCTU HOPMAlbHbIX CEYEeHUI HA OCHOBE HenMHenHon aeopMaLMOHHON MOoaenun

7.2.13 lMpu pacyeTe N0 NPOYHOCTU HA OCHOBE HENWHEWHOW Aed)OpMaLMOHHON MOAEenU YCUNua u
aedopMauun B Ce4eHMM, HOpManbHOM K NPOAOSIbHON OCU 3fIeMeHTa, ONnpeaensAlT C UCMOoNb30BaHWEM
6.1.20—6.1.22.

7.2.14 Tlpu pacyeTe HOpManbHbIX CEYEHUI MO NPOYHOCTU (CM. PUCYHOK 23) B 06LLEeM Cry4Yae UCNOnb3yIoT:

- YpaBHEHMS1 PaBHOBECUS BHELUHUX CUIT U BHYTPEHHMX YCUMWIA B HOPMArbHOM CEYEHUN dNEMEHTA:

M, = Z(’fbi Api L + Z(’sj Ay Loy + ZGS; “Agi Lo (7.33)
i J i
M, = Zc’fbi Api Ly +chj ALy +Z<’s,- Ag Ly (7.34)
1 J i
N = Zcfbi Api + chj A+ zcsi; (7.39)
1 J i

- YpaBHEHUS, ONpeaensaLme pacnpeaeneHne gecgopMmaunini OT AENCTBUSA BHELLHEN HArpy3ku no ceve-
HUIO BneMeHTa:

1
€pi = &0 +r_'Zfbxi +r_'Zfbyi3 (7.36)
X y
P 1z . 7.37
Ssj_80+;. ij+r—' sy’ ( . )
y
1 1 .
&si = % +r_'sti +r_'zsyi’ (7.38)

x y

PucyHok 23 — Pac4deTHasa cxeMa HOpMarnbHOro cedeHuns
cTanedunbpobeToHHOro aneMeHTa ¢ npeaBapuUTeNbHO
HanpspKeHHoOW apmaTypoin
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- 3aBMCMMOCTH, CBSI3bIBAIOLLME HANPSXKEHUS U OTHOCUTENbHbIE Aedhopmanmu cTanedudpobetoHa u ap-
MaTypbil:

- cranegmbpobeToHa
Spoi = Egp * Vivi - Eppi (7.39)
- HeHanpsaraemon apmartypbl
O = Esj Vg &g (7.40)
- Hanparaemomn apmarypbl
O = Egi- v~ (85 + £g). (7.41)

B ypaBHeHusx (7.33)—(7.41):

Asir Zsxin Zsyin Osj — TNOLAAL, KOOPANHATBI LIEHTPA THKECTY /-T0 CTEPXHSA Hanpsraemon apMarypsl 1
HanpspkeHue B HEM;

€5 — OTHOCUTENbHasA AedopMaLma j-ro CTEPXHA HaNpAraeMon apMarypbl OT A€ACTBUA BHELLHEN Ha-
rPy3Ku;

Egpi — OTHOCUTENbHAsA AecopMauua NPefBapUTENbHOTO HaNPskeHWs apMatypel, onpejensemas ¢
YY4ETOM OTHOCUTENbHbLIX AedopMaLuMin OT NOTEePb NPEeABaPUTENLHOTO HaMPSHXKEHUs1, COOTBETCTBYIOLLMX pac-
CMaTpUBaEMOWN pacyETHON CTaauu;

Eg; — Moaynb ynpyroctu j-ro CTepHs Hanparaemon apMavapr;

Vg — KOBMMDULIMEHT YNPYroCTH /-0 CTEPXHA HANpPAraeMmon apmarypsi.

OcTtanbHble napaMeTpbl — cm. 6.1.20.

3Ha4eHUsA KOIPDULIMEHTOB v, U Vgj ONpeaensior no 6.1.20, a sHaueHnA KoadpPuLNeHToB v ; — Mo op-
myne

o

=— s (7.42)

V.
S
Eg -(eg +gspi)

7.2.15 PacyeT HopmanbHbIX ceveHunin ctanembpobeToHHbIX 3NEMEHTOB NO NPOYHOCTM NPOU3BOASAT U3
YCNOBUW, NpMBEAEHHbIX B 6.1.21.

7.3 PacueT npeaBapUTesibHO HanpsiXXeHHbIX CTaneUopOOETOHHbIX 3JIeMEHTOB
no npeaerbHbIM COCTOSIHUSIM BTOPOW rpynnbl

Obuwiue rnonoxeHrus

7.3.1 PacyeTbl N0 NnpeaenbHbIM COCTOSHUSAIM BTOPOW TPyNMbl BKKOYAIOT:

- pacyer no 06pas3oBaHUIO TPELLMH;

- pacdeT No pPacKpbITUIO TPELLMH;

- pacyet no gedopmaymnsam.

7.3.2 Pacyet no o6pa3oBaHuio TPELMH NPOU3BOAAT, Korga Heobxoammo obecnevnTb OTCYTCTBUE Tpe-
LLMH, a TaKKe KaK BCMOMOraTesibHbIN NP pacyeTe no packpbITUIO TPELMH 1 No gedhopmaumsim.

TpebGoBaHusA MO OTCYTCTBUIO TPELLMH NPEABABNSIOT K NPEABAPUTENBHO HAMPSXKEHHbIM KOHCTPYKLMAM, Y
KOTOPbIX MPU MOJIHOCTLI PACTAHYTOM CEYEHWUM AOMKHA ObiTh 00ecneyeHa HeMPOHULAEMOCTb (KOHCTPYKLUK,
HaxogsaLmMecs noa AaBreHUeM XUAKOCTU UMK ra3os, UCMbITbIBAKOLLME BO3AENCTBUE paanaunm 1 T. n.), K YHU-
KanbHbIM KOHCTPYKLUMSAM, @ TaKKe K KOHCTPYKUUAM NpU BO3AEHCTBUM CUIbHO arpeCCUBHON CPEAbI.

7.3.3 Mpu pacyete no 0O0pa30BaHUIO TPELLUMH B LIENAX MX HEQONYLIEHUA KO3 PUUMEHT HAZEXHOCTH
no Harpyske npuHMMatot v, > 1,0 (kak npu pacyete no NpPo4HOCTH). Mpu pacyete No PackpbITUIO TPELLUMH W MO
aedopMaumam (BKMYas BCNOMOraTerbHbIi pacder no 06paszoBaHUI0 TPELLMH) NPUHUMAIOT KO3dhduuneHT
HaaexHocTn no Harpyske v;= 1,0.

7.3.4 PacyeT n3rubaemMbix NnpeaBapuTENbHO HaMPSHKEHHBIX 9NIEMEHTOB MO MpeaeribHbIM COCTOAHMAM
BTOPOW rpynnbl NPOU3BOASAT, KaK NPU BHELEHTPEHHOM CXXaTUM HA COBMECTHOE AENCTBUE YCUIUIA OT BHELLHEN
Harpysku M 1 npogonbHON Cusbl Np, pPaBHOI YyCUNUIO NpeaBapUTENbHOro ooxartusa P.

PacuyeT npeaBapuTesibHO HanpsbkeHHbIX cTaneduOpPO6GEeTOHHLIX 3NeMeHTOB No 0bpa3oBaHUIO
M PacKpbITUIO TPELLMH

7.3.5 Pacuet npegBapuTenbHO HaNps>XKeHHbIX N3rnbaemblx 3NEMEHTOB MO PACKPbLITUIO TPELLMH NPOU3-
BOAAT cornacHo nogpasgeny 6.2 un ¢ yuetom 7.3.6—7.3.10.
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OnpepgeneHne MOMeHTa 06pa3oBaHUsA TPELUH, HOPMarbHbIX K NPOAOIILHOW OCU 3NeMeHTa

7.3.6 MNarnBaioumin MOMEHT M. Npn 06pa3oBaHmm TpewmH B o0Liem criydae onpeaensierca rno je-
dhopmaumMoHHOR Mogenn cornacHo 7.3.9. [lonyckaetca Ana NpoCTbiX CEYEHUI (MPAMOYTOfbHOMO U TaBpOBOTO
CEYEHUIN C apmaTypOom, PacnonoXEHHON Y BEPXHEN U HUXKHEN rPaHen CEYEHUS, C MOSKOW B CXXaTOl 30He) ornpe-
AensiTb MOMEHT TpeLmnHoobpasoBaHusi cornacHo 7.3.7.

7.3.7 OnpegeneHne MomeHTa 06pasoBaHUs TPELUMH NMPOU3BOAAT C YYETOM Heynpyrux aedopmauuit
pacTsiHyToro cranecubpobeTroHa cornacHo 7.3.8.

[donyckaercs MOMeHT o6pa3oBaHua TPeLMH onpeaensaTts 0e3 yyeta Heynpyrux aedopmauuii pactsa-
HyTOro cranedubpobetoHa, npuHumas B popmyne (7.43) WP, = W,y Ecrn npu atom ycnosue (6.104) unu
(6.126) He ynoBRETBOPAETCH, TO MOMEHT 00pa30BaHus TPELUUH CneayeT onpefensitb C y4eTOM Heynpyrux
aecdopmauuii pactsiHytoro cranecubpobeTona.

7.3.8 MomeHT 06pa3oBaHusi TPELLMH MPEABAPUTENBHO HAMPSDKEHHBIX N3rMOaemMbiX 9NEMEHTOB C y4ye-
TOM Heynpyrux gecgopmMauuin pactaHyToro ctanedudpobetoHa onpeaensior no gopmyne

Mcrc = bet,ser 'Wpl P “Cyp (7.43)
rae W, — MOMEHT CONpOTUBIEHHs NPUBEAEHHOTO CE4eHMs ANA KpaiiHero PacTsaHyTOro BOMokHa, onpe-

aensiemMblii ¢ yyetom 6.2.10;
€yp = €gp * F— PACCTOAHNE OT TOYKM MPUIOXEHUS YCUNUS NpesiBapuUTenbHOMo obxatua P go aaposon
TOYKM, Haubornee yaaneHHON OT PaCTAHYTON 30HbI, TPELMHOOOPA30BaHWE KOTOPOI npoBe-

paeTcs;
eop — TO XKe, 40 LeHTpa TsXXeCTn NpnuBegeHHOro cevYeHus, )
r — paccTosAHnE OT LeHTpa TAXKECTU NPUBEAEHHOIO CE€4E€HNA A0 AAPOBOU TOYKKU, onpeaenaemoe
no copmyrne
r= Wea (7.44)
Ared

B dhopmyne (7.43) 3Hak «nnoc» NPUHUMALIOT, KOra HanpaBneHUs BpaLweHuss MOMEHTOB P - €yp ¥ BHELL-
Hero usrubatoLlero MomeHTa M NpOTUBOMNONOXHbI; K MUHYC» — KOTAa HanpaBneHus COBNaaalor.

3HaueHus W, n A,y onpeaensior cornacHo 6.2.

[ns NnpsiMOYrosibHbIX CEYEHUI 3HaYEeHne Wp, npu AeiCTBUU MOMEHTA B MNOCKOCTU OCU CUMMETPUU A0-
nyckaeTtcs onpeaenstb no dopmyne (6.108).

7.3.9 MomeHT 06pa3oBaHusl TPELUMH HA OCHOBE HENUHENHOW AeopMaLUOHHON Moaenu onpeaensior
cornacHo 7.2.13—7.2.15, npu 9TOM pacyeTHble XapakTepPUCTUKN MaTepnasnioB NPUHUMALOT AN NpeaenbHbIX
COCTOSIHUI BTOPON Fpynbl.
3HaueHue M. onpeaensioT U3 peLlieHns CUCTeMbl ypaBHEHUN, NpUBEAEHHbIX B 7.2.13—7.2.15, npuHu-
Masn OTHOCUTENbHYIO Aedopmaumio CranedubpobeToHa ey may Y PACTAHYTON rpaHn aneMeHTa oT AeCTBUS
BHELLUHEW Harpy3ku, paBHOW NpeaenbHOMY 3HaYEHUI0 OTHOCUTENbLHOW Aedopmauuu ctanecdubpobeTona npu
PacTHKEHWN ey 1, ONPEAENIEMOMY COrMacHo 6.1.25.

PacyeT WHPUHBI PaCKPbLITUA TPELWWH, HOPMaSibHbIX K NPOAOSIbHON OCH 3feMeHTa

7.3.10 WupuHy packpbiTusi HOpManbHbIX TPELMH onpeaensailoT no dopmyne (6.115), B koTopon 3Ha-
4YeHue HanNPsHXKEHUN G B PACTSIHYTON apMarype M3rMbaemblx NPeABapUTENbHO HaNPSHKEHHLIX 3NIEMEHTOB OT
BHELLHEW Harpysku onpegensior no gopmyne

M(h -y) N
o =| 20 el P g
[ A

red

(7.45)

s1’
red

rae e Areqr Yo — MOMEHT MHEPLMKM, NIOLLAAL NPUBEAEHHOTO NONEPEYHOTO CEYEHNS NEMEHTA U PaccTo-
sHUe OT Haubonee CXXaToro BONIOKHA [0 LIEHTPA TSHXKECTU NPUBEAEHHOTO CeYeHus, onpe-
Aensiemble C y4eTOM MIoLlaam CEYEHUs CXaToN U PacTAHYTOW 30H cTanedubpobeTona,
nnowagaen ce4eHnsa pacTAHYTOM U CKAaTON apMaTypbl cornacHo 6.2.25, npuHumas B co-
OTBETCTBYIOLMX (POPMYNax 3HAYEHNA KOIPPULNEHTOB NPUBEAEHUA Ciyy, gy U Ciggyy NO
(6.117);
N,J — ycunue npeaBapuTenbHoro obxarus (cMm. 7.3.4);
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Mp — u3rnbalowmii MOMEHT OT BHELUHEN HArpy3ku M yCUNUS NpeaBapUTENbHOrO 0GXxaTus, onpeaenseMbli
no copmyne

M,=M+N, - e, (7.46)

30€Cb €, — PacCTOAHNE OT TOUKM NPUNOXEHNS YCUNUS NPEABAPUTENBHOTO obxarus Np [0 LUEeHTpa TSXKECTH
NPUBEAEHHOTO CEYEHUS.
3Hak «MUHYC» B (hopmyne (7.46) NPpMHUMAIOT, KOr4a HanpasneHus BpalleHuii MOMEHTOB M u Np - €
He coBNajaloT, «Nc» — Korga coBnaaalor.
[lonyckaercs HanpsbkeHue cg onpeaensTs no gopmyne

p

" Zpt

_ Mpr -(zfesp)fRﬂn‘2 -A

o ‘bt
S
z-A

: (7.47)

rAe z — pacCTOsiHWE OT LEHTPA TSHKECTU apMarypbl, PacroioXXEeHHON B PACTAHYTON 30HE CEYEHUs], 10 TOY-
KW NPUITOXKEHUS1 PaBHOAEWCTBYIOLLEN YCUITUIA B CATOW 30HE INEeMEeHTa;
Ap; — NNOLWaAb PacTAHYTON 30HLI CEYEHUSAA INEMEHTA,
Zy; — PAacCCTOSHME OT TOYKU NPUNIOKEHUSA PABHOAENCTBYIOLLEH YCUIUIA B PACTAHYTOH 30HE dnemeHTa Ao
TOYKW NPUIOXEHUA PaBHOAENCTBYIOLLIEH YCUITNIA B CXKATOW 30HE 3NEMEHTA;
€p — PAacCTOsIHNE OT LIEHTPA TSKECTH TOW e apMarypbl 40 TOYKU NPUNIOKEHUS YCUIUA Np.
[Ana aneMeHTOB NPSAMOYIONbHOIO NONEPEYHOro Ce4EeHMs Npu OTCYTCTBUM (MK Be3 yyera) cxaTon apMa-
TYpbl 3HA4YEHWE Z ONPEAENAIOT No opmyne

X 3-h+x
z=h -N: z = N
0 3 bt 6

(7.48)

BbICOTY CXaTo/i 30HbI CEYEHUS Xp; ANEMEHTOB NPSMOYTIOMNBLHOTO, TABPOBOIO (C MOMKOM B CXATON 30HE) 1
[BYTaBPOBOro MOMNEPEYHOro CevYeHus AoNyckaeTcs onpeaensThb, kak Ana uarnbaemblix snemeHToB 6e3 npea-

N
HanpsXeHMa CornacHo 6.2.27, C YMHOXEHNEM 3HaYeHUA ug Ha 1+M—”-z. B nepsoM npubnuxeHun 3Ha4ueHue

P
Z [ONyCKaeTcsl OnpeaensaTb, MPUHUMAs PacCTOSHUE OT TOYKWU NPUIOXKEHMSt PABHOAENCTBYIOLEN YCUIWIA B

CXKaTol 30HE 10 HauGonee CKaToro BOMOKHA CeMeHUs pasHbiM 0,30,

Hanpsxenus o, onpesensemsie no popmynam (7.45) u (7.47), He JOMKHLI NpeBbILIATL (R

s,ser — O.

sp)'
PacyeTt npeaBapuUTesibHO HANPAXEHHbIX CTanednopPoGeTOHHbIX 3rIeMeHTOB No AedopMaumsaM
7.3.11 PacyeT npeaBapuTenbHO HanNpPsHKEHHbLIX INEMEHTOB NO AecopMaunam NPOn3BOAAT COrnacHo
6.2.18—6.2.31 u c yuetom 7.3.12—7.3.14.
7.3.12 T1ONHYI0 KPUBU3HY U3rnbaembix NpeaBapuTENbHO HANPSXKEHHbIX ANIEMEHTOB ANA BbIMUCIIEHUA UX

nporubos onpeagensior no 6.2.23, npu 3TOM 3HAYEHUA KPUBU3H (1) , (1) 7] (1) B popmynax (6.127),
rh \rj r/s

(6.128) onpeaensioTr no 7.3.13 ¢ yueTom ycunua npeasaputensHoOro obxarusi.
[onyckaerca npu onpeaeneHun KpUBU3HbI YHUTLIBATb BAUSHUE AedopmaLnii ycaaku U Non3yyecTu cra-
necubpobeToHa B cTagum npeaBapuUTesibHOro otxarus.

1 -
7.3.13 KpuusHy usrubaembix npeBapuTeNbHO HANPSHKEHHbIX SMEMEHTOB — OT AEeWCTBUSI COOTBET-
r
CTBYIOLUMX HArpy3oK onpeaensior no opmyne

M-N_ e
l=—/’°", (7.49)
r D

rae M — u3rnGaioLmii MOMEHT OT BHELLHEN Harpy3ku;
Np W g, — YCUIMe NPenBapuUTenLHoro 00XXaTnA 1 ero 3KCLIEHTPUCUTET OTHOCUTENBHO LIEHTPa TSXKECTU Npu-
BEAEHHOr0 NONEPEYHOro CeYeHUs1 ANEMEHTA;
D — u3ruBHas XecCTKOCTb NMPUBEAEHHOTO NONEPEYHOTO CEYEeHUs afnemeHTa, onpeaensemas no noa-
pasgeny 6.2, kak A5l BHELLEHTPEHHO CXKaToro ycunuem npeapaputenibHOro 06xaTus anemMeHTa ¢
yu€eToM U3rnbaioLLero MOMEHTa OT BHELUHEW Harpy3ku (CM. pUCYHOK 24).
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) S = EpEm red
N, f:34
P s Y 7
o Os = 8sEs
Q“’ 2
x
=
1
N Os = EsmEs,red
sm
Emt2 betz,ser

1 — ypoBeHb LieHTpa TAXeCT NpuBeAeHHOro Ges yueTa pacTAHyTOW 30HbI cTanedubpoberoHa
nonepeyHoro cevyeHna

PucyHok 24 — MNpuBeaeHHOe nonepevHoe ceveHne U cxeMa HanpsKeHHo-
AedOpMUPOBaHHOrO COCTOSHWUSA U3rMbaemMoro NpeaBapUTeNbHO HanpsHPKEHHOro
arneMmeHTa ¢ TpelwuHaMn Npu ero pacyete no gecdopmauuam

7.3.14 KpuusHy usrnbaembix npeaBapuTeNnbHO HaNpPsHKEHHbIX 9MEMEHTOB A0NYCKAeTca OnpeaensiTb
no dhopmyne
M-N_ -z
1_ p__p , (7.50)
r E - Ag - z(hy — x)

s,red

rA€ Z, — PacCTOSHWE OT TOYKM NPUNOXEHNA YCUNUA NpeaBapUTenHOro ob6xaTusi 40 TOYKU MPUIIOKEHUS
paBHOAENCTBYIOLLEN YCUINI B CKATON 30HE 3NIEMEHTA;
Z — cM. dopmyny (7.47);
Xy — BbICOTa CXaTON 30HbI C YYETOM BIIMAHUA NPEABaPUTESNLHOTO 0BKaTus.
BbicOTy CXaToi 30HbI ONpesensioT, kak AnA n3rnbaembix anemMeHToB 6e3 NpeaBapuTenLHOro Hanpsxe-

N
HUS COrNacHo 6.2.27, C YMHOXEHNEM 3Ha4YEHUS Ug Ha 1+M—p-z.
p
3HayeHus Z, W z jonyckaeTcsi ONPeAensTs, NPUHMMAS PACCTOSHUE OT TOUKU NPUIOXEHMS pasHoAaen-
CTBYIOLLIEN YCUIIMI B CXKATON 30HE [0 Haubonee cXatoro BONOKHa ceveHus pasHbIM 0,3h;.

OnpegeneHne KPUBU3HbI NpeABapUTEribHO HaNpPsKeHHbIX 3ME€MEHTOB Ha OCHOBE HENMHEeMHOMN
aedopmaLMoHHOM Moaenu

7.3.15 TonHyo KpUBU3HY M3rMbaemMbiX NpeaBapuUTENbHO HaMPSXKEHHbIX ANIEMEHTOB Ha yyacTkax 6es
TPELUMH B pacTAHYTON 30He cedeHus onpegensot no cdopmyne (6.127), a Ha ydacTkax ¢ TpelyuHamMm B pac-
TSIHYTON 30HE ceyeHus — no popmyne (6.128).

8HauyeHus KpUBU3H, BXoAALMX B chopmyrbl (6.127) u (6.128), onpeaensior u3 peleHnsi CUCTEMbI YpaB-
HeHuii (7.33)—(7.41). Mpu 3TOM ANS 3NEMEHTOB C HOPManbHbIMW TPELLMHAMMW B PACTAHYTON 30HE Hanpsxe-
HWE B Hanparaemoi apMatype, nepecekaroLleli TpeLHbl, ONPeaenstoT no dopmyne

E..¢e_.
Ogj = [—:’, = +E 'ssp,-]-vs,-, (7.51)
St
a B HeHanpsiraeémon apmarype
E_.-e_

oy = % , (7.52)

s

1
rae Vsi() = e (7.53)

140,8- si(j).cre
Esi(j)
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— OTHOCHUTENbHaA AedopMaLMs PACTAHYTON apMaTypbl B CEYEHWUN C TPELUMHO OT AENCTBUS
BHELLUHEN Harpy3ku cpasy nocne oGpa3oBaHNs TPELLUH;
€gj) — YOPEAHEHHbIE OTHOCUTENbHbIE aedopmMaLmn pacTaHyTON apMaTypbl, nepecekatoLLeil Tpe-
LLMHBI, B PACCMATPUBAEMOIi CTaauu;
spi — OTHOCMTENbHAs AeOPMALNS NPEABAPUTENBHOTO HAMPSHKEHMS) apMAaTypbI.

Mpu onpeaeneHnn KPMBUSHbI OT HEMPOLOIMKUTENLHOMO AEACTBUSA Harpysku B pacyeTe WUCMOMb3YioT
auarpammbl KpaTkOBPEMEHHOr0 AeOPMMPOBAHMA CXATOrO0 M pacTAHyToro cranecubGpobeToHa, a npw
onpeaeneHnn KPUBM3HbLI OT NPOAOIKUTENBHOIO AEMCTBUA HArpy3ku — auarpammbl ANUTENbHOMO aedop-
MupoBaHusi ctanedpubpobeToHa ¢ PaCYETHLIMU XapakTEPUCTMKAMU ANSA NpedenbHbIX COCTOSHUI BTOPOI
rpynmbi.

3nechb 8si(/),crc

€

8 KoHCTpyKTUBHbIE TpeboBaHUs

8.1 Onsa oBecneyeHuss 6e30NaCHOCTU M JKCMMyaTaLMOHHON NMPUrOAHOCTU CTanednbpoBEeTOHHLIX KOH-
CTPYKUMI NOMUMO TpeBoBaHMii kK pacueTy CreayeT Takke BbINOMHATb KOHCTPYKTUBHbIE TPeGoBaHUA K reome-
TPUYECKMM pasMepam U apMUPOBAHMUIO.

8.2 MeomeTpuyeckue pasmepbl ctaneubpobETOHHbIX KOHCTPYKLUUA U UX apMUPOBAHUE CTEpPXKHEBOW
apMaTtypow gomkHbl cooTBeTcTBoBaTh CI1 63.13330, ycTaHOBIEHHBIM K rEOMETPUYECKUM pasmepam u ap-
MUPOBaHWUIO BETOHHBIX U XENe306eTOHHbIX KOHCTPYKLIMIA, U AONOSNHUTENbHLIM TpeBOoBaHMAM, NPUBEAEHHBIM
B 8.3—8.7.

8.3 Pasmepbl ceyeHuin cranedubpoBETOHHbLIX AMEMEHTOB KOHCTPYKLMIA PEKOMEHAYETCH MPUHUMATh,
ncxXoas U3 CrneayloLwwmnx yCrnoBuii:

- TOMLWMHA NAIOCKMUX NIUT UMK NONOK peBpUCTbIX NNUT COOPHLIX KOHCTPYKUU — He 6onee 30 MM;

- TOMLWMHA NOMOK WS CTEHOK 3NEeMEHTOB — HEe MeHee 15 MM, a ANnsA NAUT MEeXAY3TaXHbIX NepeKpbl-
TWih — He meHee 30 MM;

- TOMLWMHA MAUT UNKU CTEHOK TOHKOCTEHHBbIX KOHCTPYKLMii — He meHee 1/200 nx cBo60OAHOrO npo-
nera;

- MpU BEPTUKANbHOM U3rOTOBIIEHUM KOHCTPYKLMIA LWMPUHA pebpa no Bepxy, BKNO4Yas ByT, GonbLue Wwupu-
Hbl pebpa no Hu3y Ha pasMep He mexee 0,5/;.

- conpspkeHne pebep KOHCTPYKUMK C nonkamMu — no paguycy He mexee 0,6/, nnm ¢ yCTpoicTBOM ByTa C
pasmepomM npoekuun He meHee 0,75/;.

8.4 B cranedunbpoBEeTOHHbIX SreMeHTax npu KOMOGMHUPOBAHHOM apMUPOBAHUM NNOLWAAbL CEYEHUA NPO-
JONbLHON PacTAHYTON CTEPXKHEBOI apmaTypbl, @ TAKKE CKaToMN, ecnu oHa TpebyeTca No pacyeTy, B NPOLEHTaX
nnowaau cedeHuns cranedubpobeToHa, paBHO NPOU3BEAEHUIO LUMPUHBI NPAMOYTONLHOTO CEHEHUA UMK LLIK-

A
PuHbI pebpa TaBpoBOro (4BYTABPOBOI0) CeHEHMA HA PaboqyIo BLICOTY CEYEHUS, Uy = ﬁmo % cnepyet npu-

0
HUMaTb HE MEHee!

- 0,08 % — B U3rMBaeMbIX, BHELLEHTPEHHO PACTSAHYTLIX SNIEMEHTAX U BHELIEHTPEHHO CXaTbIX 3NeMEeH-

I/ I/
Tax npu rubkocTn 2 < 17 (4Ns NPSAMOYrOMbHbLIX CeYeHuii % < 5);
1

}
- 0,20 % — BO BHELIEHTPEHHO C3KaThIX 3NeMeHTax NPu rubkocTn L > 87 (ANs NPAMOYrOMNbHbLIX CEYEHMi
!

~

% >25).

[nA NPOMEXYTOUHbIX 3HAYEHMI TMBKOCTH NEMEHTOB 3HAYEHNE g ONPEAENSAIOT UHTEPNONALNEN.

B anemeHTax ¢ Npo4OnbHONW apMaTypoi, PacnonioXXeHHOW PaBHOMEPHO NO KOHTYPY CEYEHUs, a Takke
B LEHTpanbHO-PaCTAHYTbIX 3NIEMEHTaX MUHUMASbHYIO MoWaab CEYEHUs BCEN NPOAOSNLHOW apmaTypsl cne-
AYyeT NpuHUMaTh BABOE GOnblue NPUBEAEHHbLIX BbllLe 3HAYEHUI M OTHOCUTb UX K MOMHOM nnowagn ceveHus
cranegubpoberoHa.

8.5 TonwmHy 3awmTHOro cnosl ctanedubpobeToHa Ha3Ha4alT C y4ETOM TUMa KOHCTPYKUUI, ponu ap-
MaTypbl B KOHCTPYKLUAX (NpoaoneHas paboyas, nonepeyHas, pacnpeaenurenbHasl, KOHCTPYKTUBHASA apMary-
pa), yCNnoBuii OKpy<atoLLei cpeabl U guameTpa apmaTypsl.

MuHUMarbHbIe 3Ha4YEeHUA TONLLMHBI cnos ctanedubpobeToHa ao cTepxHeBoii pabodyeli apMaTtypbl crne-
AyeT NpuHMMaThb no Tabnuue 6.
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Tabnuya 6
Yenosua akcnnyaTauyum KOHCTPYKLMIA 3aaHnii TonuywHa sawyyTHoro cros
varay PyKUMA 34 ctanegunbpobeToHa, MM, He MeHee
B 3aKpbIThIX NOMELLEHNAX NPW HOPMarbHON U MOHWXEHHOW BNaXHOCTH 10

B 3aKpbITbIX NOMELLEHUSAX NPU NOBLILLEHHOW BRNaXHOCTH (MPU OTCYTCTBUMU AOMNOMHN-
TeNbHbIX 3aLlMUTHBIX MEPOMPUATUIA) 15

Ha oTKpbITOM BO3fyxe (Npu OTCYTCTBUU JOMONHUTENBHBIX 3aLUUTHBIX MEPOTPUSTHIA) 25

B rpyHTe (Npu OTCYTCTBUM [OMNOSHUTENBHBIX 3alUTHLIX MEPONpPUATUiA), B dyHAa-
MEHTax Npu Hannuun 6eTOHHON NOATOTOBKM 35

8.6 [nsa ctanedubpobeTOHHbIX KOHCTPYKLMIA 6e3 rapon3onsaUMOHHOTO NOKPLITUS TONLMHA 3aLMUTHOrO
cnos cranedubpobeToHa Ana HanpsraeMon apMaTtypbl B Npegenax ANMHbI 30HbI Nepegayvn HanpsKeHui Ip
(7.1.12) gormkHa NPUHUMATLCA HE MeHee ABYX AMaMETPOB apMaTypbl, HO He Bonee 15 mm.

Bo Bcex cryyasx TonwuHy 3amTHOro crnos cranedubpobeToHa cneagyet NPMHMMaTh PaBHOW AMaMETPy
CTEepPXHA apMaTypbl, YMEHbLUEHHOMY Ha 10 MM, HO HE MeHee ykasaHHbIX B Tabnuue 6.

TonwmHy 3awmTHOro cnos cranecpubpobeToHa cnegyeT NPUHUMATL C y4eTOM TpeBGoBaHUi N0 TEXHONMO-
TMN U3rOTOBIIEHUSA KOHCTPYKLIMA.

8.7 BasoBylo (OCHOBHYIO) ANMHY aHKEPOBKM, HEOOXOAUMYIO ANA Nepeaadn yeunus B apmatype ¢ non-
HbIM pac4eTHbIM 3Ha4eHneM ConpoTuBNEHUs Ry Ha cTanecuGpoGeToH, onpeaensiot no dopmyne

R_-A
_ s s
10,8/7 - R u ’ (81)
bond “'s
rae Ag¥ Ug — nnowjajb NoMNepeyHoro Ce4YeHUst aHKEPYEMOTO CTEPXKHS apMaTyphbl U NEPUMETP €10 CeYeHus,
onpeaensiemMble N0 HOMUHANLHOMY ANAMETPY CTEPXKHSI;
Rpong — PacueTHOe COMpOTUBNEHUE CLEMmeHns apMaTypbl ¢ GETOHOM, NPUHUMAEMOe PaBHOMEPHO
pacnpeaeneHHbIM No ANWHE aHKEPOBKM U onpeaenseMoe no gopmyne
Rbong =M1 Mz - Reyy 8-2)

3gecb Ry, — pacyeTHoe conpoTusneHue cranedubpobeToHa 0CEBOMY PaCTAXEHMUIO,
Ny UMy, — KOI(PULIMEHTLI, yUUTLIBAIOLWME BNUSHUE BUAA NOBEPXHOCTM M pasMepa Auamerpa apMary-
pbl, npuHumaemsbie no CIM 63.13330.
8.8 Pasmepbl ubp n koachpuumeHT hpubpoBoro apMmpoBaHusa cneayet NPUHUMATh TaKUMU, YTO-
Obl MUHMMATLHAA MI0WAAbL NONEPEYHOTO CEYEHNSI INEMEHTA UMM ero 4acTu A .. COOTBETCTBOBana yc-
nosuio

> 4df,red

> , (8.3)
Mg kor

in

rae de red — NPMBEAEHHbIA AuameTp ¢ubpbl, onpeaenaembii no hopmyne (B.4) npunoxenus B;
Ks, — Ko3(buumeHT chmGpoBOro apMMpoBaHUs No 00LEMY;
K,y — K03(PDMLMEHT OpUEHTALMMU, YUUTLIBAIOLLIMIA OpueHTaLmio (ubp B 0Obeme anemeHTa B 3aBu-
CUMOCTM OT COOTHOLUEHUA Pa3MEepOB CEYEHUS ANEMEHTA U ANUHbI (PUOPLI, NPUHMMAEMBIN MO
Tabnuue B.1 (npunoxeHue B).

8.9 KoadbduumeHt ¢pubposoro apmupoBaHus no ob6bLeMy pekOMeHAyeTCsl NpuHMMaTh B npeaenax
0,005 < pg, < 0,018 AnsA KOHCTPYKUMIA, paboTalOLMX Ha pacTspkeHue, u3rub u cxartne. lonyckaerca npu Ha-
JIMYMU IKOHOMMUYECKOTO 060CHOBaHUA NPUHUMATL K03dhuumeHT (hnbpoBOro apMmUpoBaHUsA AN KOHCTPYKLUMA
NOABEPKEHHBIX YAAPHBIM, UCTUPAIOLLUM, TEMNEPaTYPHbIM BO3AEHCTBUSIM, UNU NPU NPEAbSABNEHUN K KOH-
CTPYKLMAM MOBbILLEHHBIX TPEBOBaHWI K TPELUMHOCTONKOCTM B npeaenax 0,018 < p,, < 0,020.
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8.10 MuHuManbHble 3Ha4YeHus KoadbdpuuneHTa GUOpPoOBOro apMMUPOBAHNSA PEKOMEHAYETCA NPUHUMATD,
cobnioaas cneaytoLlee ycriosne

15CR
= & : (8.4

30 lfan
Rk2 |1-— -1
f or( Rf /

Ymin

rae C — ©GespasMepHblit KOIMDULMEHT, PaBHbIA:
- 1,0 — ang anemMeHToB, paboTaloLmMX NPU 0CEBOM U BHELIEHTPEHHOM PACTSXKEHWUM C MarnbIMuU
3KCLEHTPUCUTETAMMU;
- 0,6 — Ang nsrnbaemMblix SNIEMEHTOB;
R; — pacyeTHOe ConpoTMBNEHME PACTSXKEHNIO (HMOPOBON apMaTypbi;
k,, — oM. 8.8;
Iy — AnuHa ubpsl;
ltap — ANMHa 3anenku ubpbl B GeToHe, obecneymnBaloLLas ee paspbIB Npy BbiAEPruBaHNm, onpeaense-
mas no opmyne (B.3) (npunoxexue B).
8.11 MakcumManbHbIit pasmep 3epeH KpynHoro sanonuutens C.... Ansa cranedubpoGeToHHON cmecn
PEKOMEHAYETCS NPUHUMATL He Bonee 3HayeHus, onpeaensemMoro no opmyne
HO He bonee 20 Mwm.

C_ <53 3fdf2fe_d’f 8.5)
max 100,
B dopmyne (8.5):

df',ed — npuBeaeHHbIn agnameTtp dubpsl, onpeaensieMbiin no gopmyne (B.4) (npunoxenue B);

lf — ANnMHa PUGPHI;

W, — KOIMPULMEHT PUBPOBOro apMUPOBaHUA N0 06LeMmy.

8.12 [na obecnevyeHus HagEeXHON COBMECTHOM paboThbl CTanbHON hubpbl M GEeTOHA-MaTpPULbl ANUHY
NPUMEHsieMon pubpbl peKOMEHAYETCA NPUHUMATbL U3 YCNOBUS

I 2 2,5C; (8.6)

8.13 Paguyc ceob6oaHoro nornba r ceexxeotThopMOBaHHOIO NMUCTa NPY U3roTOBNEHMU cTanedubpobeToH-
HbIX KOHCTPYKLMI BO U3bexxaHue paspbiBOB U CABUrOB PEKOMEHAYETCA NPUHUMATh HE MeHbLue 3f u 100dﬁ,ed.
Mpu cneumancHbIX YCTPOMCTBAX NUCTOrMGOMHOrO NOAAOHA UNK MocneayoLwemM (MOBTOPHOM) BUGPUPOBaHUN
pagunyc norn6a moxet 6bITb MNPUHAT MEHbLLUNM MO 3KCNEePpUMEHTalIbHbIM AaHHbIM.
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Mpunoxenune A

OcHOBHble GyKBeHHbIe 0603HaYeHUA

Yeunus om eHeWHUX Hagpy30K U 8o3delicmeull 8 nornepevyHoM ceHeHuuU anemMeHma

M — wusrubatouit MOMEHT;
Mp — n3rnbatoLmii MOMEHT C YYETOM MOMEHTA YCUNUA NpeaBapuUTENBHOrO 06XaTus OTHOCUTENBHO LieHTpa
TSDKECTU NPUBELEHHOMO CEYEHUS,
N — npopgontHas cuna;
Q — nonepeyHas cuna;
F — cocpepnoToyeHHas cuna B pacyeTax Ha npogasnuBaHue.
XapakmepucmuKku Mamepuanos
R, — HOpMartuBHoe conpoTuemneHue ctane@ubpobeToHa 0CEBOMY CXaTuIo;
Ry Rppser — pacveTHble CONpOTUBIEHNS (ETane¢M6p06eT0Ha 0CEBOMY CXaTUIo ANA NpeAenbHbIX COCTOAHUIA COOT-
BETCTBEHHO NepBOW U BTOPOiA rpynm,
Ratn — HOpPMatmBHOE COMPOTUBIEHUe CTanedubpobeToHa 0ceBOMY pacTAXeHUIO;
Ras Rptser — PacyeTHble CONpOTHUBNEHNS CTaﬂ?d.WleOGeTOHa 0CEBOMY pacTAXEHWIo ANs NpefenbHbIX COCTOAHUIA
COOTBETCTBEHHO NEpBOI U BTOPOIA rpynm;
Ripto,n — HOpMaTMBHOE OCTaTO4YHOE CONPOTUBIEHNe cTanednbpobeToHa pacTskeHNIo, COOTBETCTBYIOLEE 3Ha-
YeHWlo NepeMELLIeHWIA BHELLHUX rpaHeii Hagpesa 0,5 MM nNpu UCNbITaHUAX Ha U3rnbG;
Rtz n — HOpPMaTMBHOE OCTaTO4HOE COMPOTUBIEHNE cTanedubpobeTora pacTskeHuto, COOTBETCTBYIOWEE 3Ha-
YeHMIo NepeMeLLEHNA BHELLHMX rpaHeil Hagpesa 2,5 MM NpW UCNBbITAHUAX Ha U3rub;
Rt Ripip,.ser — PacueTHble ocTaTouHble COMPOTUBIEHUs cTanedubpobeToHa pacTskeHunto, COOTBETCTBYIOLME 3Ha-
YeHUsIM NepeMeLLeHNUil BHeLLHUX rpaHeid Hagpesa 0,5 MM Npu UcnbITaHUsX Ha u3rub, Ans npegens-
HbIX COCTOSIHUIA COOTBETCTBEHHO NepBOiA M BTOPOW rpynn,
Ripts Ripts ser — PacueTHble OCTaTOUHbIE COMPOTUBEHUS cTanegubpobeToHa pacTskeHuto, COOTBETCTBYIOLME 3Ha-
YeHUsIM NepeMeLleHUil BHELLHUX rpaHeid Hagpesa 2,5 MM Npu UCTIbITaHUSX Ha u3rub, Ans npegens-
HbIX COCTOSIHUIA COOTBETCTBEHHO NEpBOiA M BTOPOW rpynn,
Ry loc — PacueTHoe conpoTuenexue cranepubpobetola cMATHIO;
Rpond — PacyeTHoe ConpoTUBNEHUe CLenneHns apmaTypbl co cTanedutpobeToHom,
Rs Rsser — PacqeTHble CONPOTUBIIEHUS] apMaTypbl PacTSKEHUO ANt NPeAeNbHbIX COCTOSHUIA COOTBETCTBEHHO
nepBoil U BTOPOIA rpynm;
Rgy — Ppac4eTHoe ConpoTMBMEHNE NONEPEYHON apMaTyphl PacTsKEHHUIO,
Rs. — pacuyeTHoe ConpoTUBMeHNe apMaTypel CKaTUIO AN NPEAENbHBIX COCTOSHUIA NEPBOM rpynnb,;
f — HavanbHbIll Mofynb ypyrocTh cTanedubpobeToHa Npu carTum U pacTsXeHuN,
Eg reqg — MNpUBELEHHbI MOAYNb AechopMaliumn cxaroro crtanedubpobeToHa;
E,btj,ed — npuBedeHHbI MOAYNb AedopMaLiuu pacTaHyToro ctanedubpobeToHa;
s — MOAYNb yNpyrocT apmarypsl;
Esreg — TNPVBEAEHHbIA MOAYIE fehopMaLK apMaTypbl, PAcnonoXeHHO! B pacTAHYTOR 30He anemeHTa ¢ Tpe-
WHHamu;
€0 Egg — NPedernbHble OTHOCUTeNbHbIe AedopMayini cTaneduopobeToHa COOTBETCTBEHHO NpU paBHOMEPHOM
0CEBOM CXaTUK 1 OCEBOM PacTsIKEHWUH;
ggg — OTHOCUTenbHLIE AedopMaLi apMaTypbl MPU HaMPSXeHW, paBHOM Ry
Epsh — OTHOCUTeNbHble AedopMaLn ycanku cTanedunbpobeToHa;
Ppor — KoahdbuumeHT nonsydecTu ctanecdunbpobeToHa;
o, — OTHOLLUEHWEe COOTBETCTBYIOLLMX MOAYIEel ynpyrocTn apmatypsl Eg 1 cTanednbpobetora Eyy,
Xapakmepucmuku nonoxeHus npodonbHol apmamyphkl € MornepeyHoM Ce4eHUU snemeHma
S — o0603HaveHne NpoLoNbHON apMaTypbl:
- MPW Hanu4uu cxaTol U pacTaHyTOl OT LENCTBUSA BHELLHEN Harpy3Kku 30H CeYeHUa — PacronoxeH-
HOW B pacTSAHYTOW 30HE;
- NpW NOMHOCTLIO CXATOM OT AelCTBUS BHELLHEH Harpyaku ce4eHnn — pacrnonoXXeHHON y MeHee cxa-
TOW rpaHn ceveHus,
- NPV NOSTHOCTLIO PAcTAHYTOM OT AEWACTBUA BHELLHEW Harpy3ku ce4eHuu:
- ANS BHELEHTPEHHO pacTSAHYTHIX 3MeMeHTOB — pacnonoXeHHow y Bonee pacTaHyTo rpaHu ce-
YeHus;
- ANSA UEeHTpanbHO-PacTAHYTHIX 31IeMEHTOB — BCEil B NONEPEYHOM CEYEHUN AIEMEHTE,
S’ — o6o3Ha4eHmne NpoAonNbHOIN apMaTypbl:

- MpU HanUyuu CXaToi U pacTAHYTOW OT AeACTBUA BHELLHENH Harpy3kn 30H Ce4YeHUA — pacnonoXeH-
HOI B CXaTOW 30HE;

- MpW NOJSTHOCTBLIO CKATOM OT AENCTBUS BHELUHEH Harpy3ku cedeHUn — pacronoxeHHoii y Gonee cxa-
TOI rpaHKn ceueHus,

- NPV NOMHOCTLIO PacTAHYTOM OT AeACTBUS BHELHEN Harpy3ku ceHeHUN BHELLEHTPEHHO pacTAHYTbIX
3M1EeMEeHTOB — PacnonoXeHHON Y MeHee pacTAHYTON rpaHn CeveHus.
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Feomempuyeckue xapakmepucmuku

LUMPUHA NPSAMOYIONBHOrO CEYEHMUS;

LWMpUHa pebpa TaBpOBOro U ABYTABPOBOrO CEYEHWIA;

LUIMPUHA MOSKN TaBPOBOrO U [BYTaBPOBOro CeYEHN COOTBETCTBEHHO B PaCTAHYTO U CXKaToi 30Hax;
BbICOTa NPAMOYrOfbHOMo, TaBPOBOIO U ABYTaBPOBOro CE4YEeHUN;

BbICOTa MOJIKM TaBPOBOro U ABYTaBPOBOrO CEYEHN COOTBETCTBEHHO B PAcTAHYTON M CXaTol 30Hax;
paccTosHWe OT paBHOAENCTBYIOLLEN YeUnnii B apmaType cooTBeTCTBeHHo S 1 S’ fo Grivxaiilueii rpa-
HU CeYeHUs;

pabovas BbICOTa CEYEHNS, paBHasi COOTBETCTBEHHO h—a u h—a;

BbLICOTa CXaToii 30HbI cTanedunbpobeToHa;

o X
OTHOCUTETbHaA BbICOTa CXKaTOW 30HbI CTaJ'Ie(bVI6pO6ETOHa, paBHaA h_ ;

paccTosiHWe Mexay XoMyTaMu, U3MePeHHoe Mo ANNHE SMIEMEHTA;
3KCLEHTPUCUTET NPOAOINEHON cunbl N OTHOCUTENBHO LEHTPa TAXECTU NPpUBeEeHHOro cevYeHuns, onpe-
AensieMblit ¢ ydetom 7.1.7 1 8.1.7 CM 63.13330.2012;

PacCTOAHNA OT TO4KM MPUOXKEHNS npogoneHoii cunel N o paBHOAEACTBYIOLLE YyCUnnia B apmatype
COOTBETCTBEHHO S 1 S

3KCLUEHTPUCHTET YyCUNus NpeBapuTenbHOro obxatns OTHOCUTENbHO LieHTPa TAXECTU NpuBeeHHOro
ceqeHus;

paccTosHWE OT HeWTpanbsHOW OCK 40 TOUKW MPUIOXKEHUS YCUITUS NPeSBapUTENBHOrO obxatus ¢ yde-
TOM uarnbatoLLero MOMeHTa OT BHELLUHEN Harpysku,

pacCTOsHWE OT TOYKW NPUMOXEHWUSA YCUNUS NpeABapuTenbHOro obxatus Np € y4eToM marubatoLLero
MOMEHTa OT BHELLHEN Harpysku Jo LeHTpa TSKeCTU pacTAHYTON UM HaUMEHee CXaToln apMaTyphi;
nponeT snemeHTa;

ANMHa 30HbBI aHKEPOBKMU;

ANWHa 30HbEI Nepeaayn NPeABapUTENbHOMO HanpsXXeHUs B apMaType Ha cTanedubpobeToH;
pacyeTHas ANvHa aneMeHTa, NoABepratoLLeroca AeNCTBUIO CXUMAIOLLER NPOAOSIBHON CUMbI;

AnnHa pubpbl;

paguyc UHepLMK NonepeYHoro Ce4eHWs arieMeHTa OTHOCUTENLHO LEHTPa TAXKECTU ceveHus;
HOMWHanbHbIA JUaMeTp CTEpPXKHEW COOTBETCTBEHHO NPOAOILHON U NONEPEYHON apMaTyphl;

NMoLagamn ceHeHust apMaTypbl COOTBETCTBEHHO S 1 S,

nnolajb CeYEHUS XOMYTOB, PacnofiOKEHHbIX B OAHON HOPMaribHOW K NMPOAOILHON OCU 3nNeMeHTa
NNOCKOCTU, NepeceKatoleil HAaKIOHHOE CeYeHue,

K03 pULMEHT apMUPOBaHWSI, ONpeaensaemMblil Kak OTHOLWEHWUE NIOoLLaAMN cedeHns apMaTypel S K nno-
Lazm nonepe4Horo CeHeHus anemenTa b - iy 6e3 y4eTa CBECOB CXaTbIX U PACTSHYTLIX NONOK,;
koahpurumeHT hubpoBoro apMUpoBaHUsa No 0GbeMy, onpefenseMblili Kak OTHOCUTENBHOE CoAepxKa-
Hue obbema hubp B eguHULEe o6bema ctanedunbpobeToHa;

nrowagab Bcero cranedubpobeToHa B NONEPEYHOM CEHEHUM,

nrowab cedeHusi ctanedudpobeToHa CKaTol 30HbI,

nrnowagb cedeHus ctanedubpobeToHa pacTAHYTON 30HbI,

nnowaab NpUBEAEHHOrO CEYEHNSA SNEMEHTA;

nrnowagb cMATUA cTanegubpobeToHa;

MOMEHT MHEpPLIMK ceveHus Beero cTanedubpobeToHa OTHOCUTENBHO LIEHTPa TSXKECTU CeYeHNs ane-
MEHTa;

MOMEHT UHEPLIMN NPUBEAEHHOIO CEHYEHNS ANEMEHTa OTHOCUTENBHO €ro LieHTpa TAXKECTH,

MOMEHT COMPOTUBIIEHUA CEMEHUSI ANEMeHTa ANA KpailHero pacTsHyToro BOMokKHa.

Xapakmepucmuku npedeapumersbHO HarnpsxXeHHo20 afieMeHma

ycunue npegsapuTernbHOro o6XaTus ¢ y4eToM NoTepb NpefiBapUTenbsHOrO HanpsbkeHUs B apMartype,
COOTBETCTBYIOLLMX paccMaTpusaeMoit cTagun paboTel aneMeHTa;

ycunue B HanpsiraeMol apMaType ¢ y4eTOM COOTBETCTBEHHO MEPBLIX U BCEX MOTEpb NPeABapUTENb-
HOTO HarnpsbKeHUs,

npeABapUTENbLHOE HaNpsKeHUe B Hanpsraemoil apMaType ¢ YHETOM MoTepb NpefBapUTEeNbHOMO Ha-
MPsPKEHUS B apMaType, COOTBETCTBYIOLLMX pacCMaTpUBaEMOii CTaumn paboThl aNeMeHTa;

noTepu NpeABapUTENbHOrO HaNPSXXEHNA B apMaType;

CKMMaloLMe HanpsKeHUNA B cTanenbpobeToHe B cTaauu NpeaBapuTENIbHOMO 06XaTus ¢ y4eToM no-
Tepb NpeABapUTENILHOrO HANPAXEHWs B apMarType.
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Mpunoxenue b

OnpegerneHue 0CTaTOMHOM NPOYHOCTH cTaneduopPo6eToHa Ha pacTaXeHue

Bb.1 Mertoa ucnbiTaHua

OcraTtoyHas NpoYHoCTL cTanedunbpobeToHa Ha pacTaXeHue onpeaenseTcs no pesynsrataM UCNbITaHUA KOHTPONb-
HbIx 06pas3LoB-6anok ¢ Hagpe3oM Ha AeiicTBUe cOCpeOTOYEHHOIN Harpy3ku (CM. pucyHok B.1).

B.2 Mpu6opbl

LinpkynapHaa nuna c ne3suem M3 KOpyHAa Mnu anmasa c perynupyemMoid riy6uHoi U HanpaeneHnem pesku nog
yrnom 90° AnA BLINOMHEHWUA HaApPe30B KOHTPOrbHLIX 06pasLioB.

LLiTaHreHUWPKYNb ANA onpeAereHnsl paaMepoB MCMbITaTeNbHbIX 00pasLoB ¢ TOYHOCTbIO He MeHee 0,1 MM no
MOCT 166—89.

JluHeiika ANS onpefeneHnsi paaMepoB UCTbITaTeNbHbIX 06pa3LoB ¢ ToYHOCTLIO A0 1 MM no MOCT 427—75.

UcneitatensHaa mawmHa no NOCT 28840, obecneunBartoljas peryrimpyeMyto CKopocTb NepeMeLleHns akTUBHOW
TpaBepchbl B AUANA30OHE M U3MEPEHUE HArpy3Ku U NepeMeLLeHNs C norpeluHocTeio He Gonee 0,5 %. MuHumanbHoe peru-
CTpUpyEMoe 3Ha4YeHUe Ans Harpysku AormkHo 6biTb He 6onee 100 H.

[aTunkn nsmepeHmns nuHeAHoro nepemeleHust (NpornboB f unu NepemeLLieHnin BHeLUHUX rpaHeit Haapesa ag) ¢ Tou-
HocTbo 40 0,01 MM.

1 | 1-1
F F
Aa 9 [}
v
3 R I
- VY, \
B g v
[~ 'y
0
o N
25 250 250 25 150
I 1 1
550
1

PucyHok B.1 — Cxema ucneitaHusi obpasua

5.3 O6pasubi

B.3.1 UcnbitaTenbHble 06pa3ubl AoMkHEl BbITb M3roToBreHsl B popMe NpuaMel (6anku) co cTaHfapTHBIMUA pas-
Mepamu: WwmnpuHa b = 150 Mm, BeicoTa h = 150 MM 1 anuHa L = 550 MM. Yncno o6pasLioB Ans UcnblTaHWii — He MeHee 6.

B.3.2 UcnbiTaTenbHble 06pa3sybl M3roTaBnMBaloT WM NOArOTABNMBAIOT K UCNbITaHUAM cormacHo MTOCT 10180 (pas-
Aen4)u cyyetom 6.3.3 1 6.3.4.

B.3.3 3anonHatb dpopMbl 6eTOHHON UNK cTanedubpobeToHHOA CMeCbio cneayeT B NopsAKe, NPUBEASHHOM Ha pU-
cyHke B.2. Obbem 3anonHeHUs hopmbl B LUeHTpasnbHOW YacTu (ydacTtok 1) gomkeH GblTb paBeH cyMMapHOMYy o6beMy
3arnonHeHus y4acTkoB 2 Ha pucyHke b.2. MNepBoHadanbHo dopMy cniegyeT 3anonHATL NpubnuantenbHo Ha 90 % BbICOTHI
ucnbiTatensbHoro obpasya 1 yNnnoTHUTL Ha BuGponnouaake. Mpu copmMoBaHun 06pasLiOB U3 caMOyNNOTHAOLWENCA CTa-
nedgunbpobeToHHOI cMecn opMa 3anosHAETCA U BblpaBHUBaeTcst 6e3 BuGpauuu.

0 7 0O

1, 2 — 3Tanbl 3anosiHeHUa GopMbI

PucyHok B.2 — Mopsigok 3anonHeHns opMbl
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B.3.4 [ina BeINONHEHNA HaaPEe30B B UCTIbITaTeNbHLIX 06pasLax NPUMEHAIOT MOKpYIo pesky. Hagpes cnefyert npous-
BOAWTL NocepeauHe o6pasya B noBepHyToM Ha 90° BOKpPYr NPOAOILHOW OCK €70 NONoXeHUH (CM. pucyHok B.3).

1
£
2

hgp

1 — BepxHsisl NOBEPXHOCTb 6ETOHUPOBAHUA, 2 — Haapes

PucyHok B.3 — PacnonoxeHue Hagpesa, BbINOSTHEHHOMO B UCTbITaTenbHOM o6pasue

LLnpuHa Hagpesa gomkHa ObiTk He Bornee 5 MM, my6uHa — (25 £ 1) MM, paccTosiHUe MeXay BepLUWHOI Haapesa n
BepxHeil rpaHbto o6pasilia Npy ero ucnelTaHun hsp— (125 1) Mm.

Hazapes B obpasyax criefyeT BeINONHATL HE paHee YeM Yepes TPoe CyTOK C MOMEHTA UX U3rOTOBMNEHUS W He No3ga-
Hee 4YeM 3a 3 4 4O UCMbITaHKUSA.

B5.4 MoaroToBKa UCNbITaTeNbHbIX 06pa3LOB K UCNLITaHUIO

B.4.1 WwvpuHy obpaslia 1 paccTosHWe Mex[y BepLUMHON Hajpe3a u BepxHel rpaHblo obpasua cnefyer onpeae-
NATH MO CPefHEMY 3HAYEHUIO U3 ABYX U3MEPEHWiA, BLINONHAEMBIX WUTAHMEHLMPKYEM € TOMHOCTLIO 40 0,1 MM.

B.4.2 OnuHy nponeta obpasua criefyeT onpeensaTb Ha OCHOBAHUM ABYX U3MEPEHUIA pacCTOSHUSA MO OCU MEXAY
OMOpHLIMK ponukaMu ¢ 06enx cTopoH o6pasLia ¢ MOMOLLbIO NMUHENKU C TOYHOCTBIO 1 MM.

b.5 MpoBeageHue UcnbITaHUM

B.5.1 B Hayane HarpyXeHus obpasla CKOpOCTb MepeMelleHns akKTUBHOW TpaBepcChl UCMbITATENLHON MallUHbI
crefyeT NpUHUMaThL U3 YCNOoBUS 0GEecreqeHnst CKOPOCTH NPUPALLEHUS NepeMellieHnid BHELIHNX rpaHeil Hagpesa ap Ha
0,05 MM/MuH, a nocne AOCTUXEHUS NepeMelleHUin BHEWHUX rpaHe Hagpesa 3HaveHns ap = 1,0 MM — U3 ycnosus obe-
cneveHns cKoOpOoCTU NpupaLleHus nepemMeLLeHnn BHELWHUX rpaHei Hagpesa Ha 0,2 MM/MUH.

B.5.2 UcnbiTaHns HeobXoANMO NPOBOAUTE A0 AOCTUXEHUS 3HAYEHUA NepeMeLUEeHUn BHEWHWUX rpaHeil Hagpesa
ag =4 MM unu go paspyweHus obpasia — B 3aBUCUMOCTY OT TOFO, YTO HACTYNUT paHbLue.

B.5.3 PesynsraThl UcnbiTaHWiA, B Xo4e KOTOpbIX obpasoBaHue TpewmH 3adMKCMpPOBAHO 3a NpeaenaMu Hagpesa,
CYMTaKTCA HEAEWCTBUTENBHLIMU.

B.6 O6paboTka pe3ynsraToB
B.6.1 B xoge ucnbitaHuit 4Ns kaxaoro obpasya cTposiT rpadukn «F — ag» (cM. pucyHok b.4).

FiA
Fer
Fos
Fa5 —
0 8r05 8r25 aF;

PucyHok B.4 — 'paduk «Harpyska — nepemelleHue BHELLHUX FpaHel Hagpesax

B.6.2 Ons kaxgoro obpasua onpefensioT ¢ TOUHOCTLIo A0 0,1 H/MM2 3HaueHUst NpoYHOCTH Reo 54 Rep 5 € yueToMm
Heynpyrux cBoicTe cTanedubpobeToHa no dopmynam:

Regs =——2— kgqs; B.1
FO5 =5 b2, S (B.1)
P
3-F,, I
2,5
D Ko, Bb.2
F25 =5 pop2 F25 (6.2)
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rae Fps — 3HaYeHWe Harpysku, COOTBETCTBYHLLEE NepeMeLLeHIo BHELIHUX rpaHeii Hagpesa ag = 0,5 MM,
25 — 3Ha4YeHWe Harpysku, COOTBETCTBYIOLLEE MepeMelleHMI0 BHELHNX rpaHeil Hagpesa ag = 2,5 MM;
— AnvHa nponera, MM;
b — wwupuna obpasya, MM;
hsp — paccTosiHne MeXAy BepLUMHOI Hafpe3a U BepXHeii rpaHbio 0Bpasya, MM,
Kro5 = 0 4 ke 5= 0,34 — KO3 PULNEHTLI yueTa Heynpyrux Aedopmaumii B CTanquM6p06eTOHe pacTAHYTON 30HbI
obpasua.

B.6.3 HopmaTnBHEIE 3HAYeHNs OCTAaTOYHOM MPOYHOCTH cTanedpubpobeToHa Ha pacTsKeHWe ONpPeAenstoT no gop-
Mynam:

Riv.n = Reosm (1= 1,64 Ve 5.m), (5.3)
Resan = Rezsm (1= 164 vep 5 m), (B.4)

rne RF0,5’m W R 5, — CPedHWE 3HAaYeHNS 0CTaToMHOI NMPOYHOCTY cTanedubpobeToHa Ha pacTaxeHue, H/MM2;
VEosmW VE2sm — KoahpULMEHTLI BapuaLun, KoTopble onpeaensioT no gopMynam:

S
0, .
VEosm = (.5)
F0,5,m
S
F2,5,
VE2sm = o (6.6)
F2,5,m

3A6Cb Sgy 5 M Spp 5, — CPEAHEKBAAPATUUHBIE OTKIIOHEHWS, KOTOPbIE OMPEAENSIOT Mo hopMyam:

n

2
E (RFO,5,f - RF0,5,m)

Srosm == = ; (6.7)

n

2 (RF2,5,i - RF2,5,m )2

Srasm =\ : (B.8)

N — 4Y1Cno KOHTPOrbHEIX 06pasLoB-6arnok.

B.6.4 B cnyyae, ecnv UCNbITaHWS KOHTPOMBHBIX 06pa3LiOB Ha 0CEBOe pacTsKeHUe He NPOU3BOAATCS, Kracc cTane-
¢puBpobeToHa Mo NPOYHOCTU Ha OCEBOE PaCTAXEHUE JOMycKaeTCa HasHavaTb No pesynsraTtam UCMLITaHUA KOHTPOSIBHLIX
o6pas3LoB-6anok Ha narub B cnegytoLleli NocnesoBaTenbHOCTH.

OnpeaenstoT 4na kaxporo obpasua ¢ To4HocTbo fo 0,1 H/MM2 3HaueHNA NPOYHOCTH Rge M0 chopmyne

3-F,

Fol = Zb—hz_ Fel’ (6.9)

rne F, — MaKCUMambHOe 3Ha4eHWe Harpysku B MHTepBane 3HaYeHWn nepeMeLLeHNUA BHELUHUX rpaHeil Happesa
0 <ap<0,05mm;

Kpe)= 0,6 — KO3pPULIMEHT yueTa Heynpyrux gedopmalmii B ctanedunbpobeToHe pacTaHyTol 30HLI 0bpasua.
BbIHUCSIOT HOPMATUBHLIE 3HAUYEHUA NPOYHOCTU cTarnedudpobeToHa Ha pacTaXeHne:
Rptn = Rrerm (1 - 1,64 Vegs m), (B.10)
rAe Rpeym — CPeAHEe 3HadeHne npo4HocTy cTanedunbpobeToHa Ha pacTaxeHue, H/MMZ;
VFeI’m — KoapDULMEHT BapuaLumm:
S
Fel.m
VEelm = R ' (B.11)
Fel.m

3fech SFe/,m — cpefHekBagpaTu4Hoe OTKIMOHEHWe, onpedenaeTca no cbopMyne

n

2
Z (RFeI,i - RFeI,m)

Srem = T _ (5.12)
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B.6.5 Ecnu B npoLecce ncnbiTaHnini PUKCUPYOTCS ToNbKo Npornbel obpasiia, ceaAsk Mexay ag 1 npornbom f npu-
HUMaLOT B BUE:
f=0,85ag+ 0,04, (B.13)

roe f — nporud, mMwm;
a — 3HaveHue, MM, KoTopoe:
- B Cny4Yae, eCcnu paccTosiHMe ¥ OT OCU AaTyvka nepemeLleHuid 4O HUXKHER rpaHn ucnbityemoro obpasua paBHO
HYrto, MPUHUMAIOT PaBHBIM U3MEPEHHOMY B MPOLIECCE UCTIBITAHUS 3HAYEHUIO;
- B MPOTMBHOM CIlydae — BBIYUCTISAT No hopmyre

h
aF=aFy'm, (514)

3necb h — nonHas BbicoTa o6pasya.
MepeBoa rpadukoB «Harpyska F — nepemelleHne BHELLHNX rpaHeil Haapesa ag» NPOU3BOAAT nyTem npeobpaso-
BaHWS OCU &g, BLIMOMHAEMOTO C MPUMEHEHUEM 3HaYEeHWIA, MPUBEAEHHbIX B Tabnuue b.1.

Tabnwuya B.A1

ar, f,

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
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MpunoxeHue B

OnpeaeneHue conpoTUBIEHUN cTanepuoposGeToOHa PACTAXKEHUIO U CXKATUIO
C y4eTOM BNUAHUA HhUGPOBOro apMUPOBaHUS

B.1 lpu onpeperneHnmn sHa4eHUst pacHeTHOro OCTATOMHOTO COMPOTUBIEHNA cTaneubpobeToHa pacTaXeHUO Ry
pasnuyatoTes ABa Cny4as ncuepnaHusa NPoYHOCTU Ha pacTaxeHue cTanednbpobeToHa.

MepBbIii cnyvan: conpoTUBneHne pacTaXeHWto cTanedubpobeToHa ncHepnbiBaeTca U3-3a 06pbiBa HEKOTOPOro
yncna ¢ubp 1 BelgepruBaHUs ocTanbHbIX, YTO OMNpeLensieTcs YyCroBueM

l

It an < é (B.1)

BTopo# criyyai: conpoTUBneHNe pacTaxeHUo cTanednbpobeToHa ncHepneiBaeTca U3-3a BelgepruBaHus ua 6eto-
Ha ycroBHO Bcex ubp, YTo onpefensieTcs ycroBuem
>k
ltan 2% (B.2)

B dopmynax (B.1) u (B.2) It ,, — ANWHa 3agenku pubpel B 6eToHe, obecneynBatoLLan ee paspbiB Npu BbAEpruBa-
HUK, onpefensemas no opmMyne

11fdf,rede,ser
Lan= —r (B.3)
b,ser
rae drey — NPUBEAEHHDBIN AuameTp NpUMeHseMon ubpel, MM
fser — HOPMaTMBHOE COMPOTUBIIEHNE pacTsxeHuto dpubp, MMa;
N — KOS(PULMEHT, yUNTLIBAOLLNIA aHKepOoBKY duUbpsbI.

KoshpnuneHT Ny NpUHUMAETCH paBHbIM:

- 0,8 — gnsa ¢ubpsl, dhpeseposaHHoit U3 cnA6os;

- 0,6 — ans ubpbl, pe3aHHOW U3 CTarnbHOrO JIUCTA;

- 0,9 — ans gubphbl, pybreHHO U3 cTanbHO NPOBOIOKU.
Tpy NPOEKTUPOBAHNM df oy MPUHUMAETCS PABHBIM

9t g = 113JSy (B.4)

rae S; — nnoLajib HOMUHaNBLHOrO NnonepeYHoro ceveHust oubpel, onpefensemas no ee HoOMMHaNbHLIM pasmepam.
B.2 lpu nepBoM criy4ae ucyepnaHusi CONpPOTUBIIEHNS pacTskeHnto cTanedunbpobeToHa 3HaveHne Ry, onpeae-
nsaetca no dopmyne

!
_ 2 1,

Rtz = Vi1 [KTkor”ftRf [1 - ia"
f

]+O,1Rb (0.8- /2y, —0,005) |, (B.5)

rAe Yg — KO3MOULUEHT ycrnoBuid paboTsl, NpuHUMaeMelit paBHbIM 1,0 Ans dubpel u3 cnsbos; 1,1 — ansa ¢ubpsl U3
nucra u ¢unbpbl U3 NPOBOIOKK,
Koy — KO3(PULIMEHT OpUeHTaLum, yYUTLIBaloLLmMii opueHTaumio pubp B obbeme aneMeHTa B 3aBUCUMOCTH OT CO-
OTHOLLUEHUS pa3MepoB CEYEHUS ANeMeHTa U ANnHbI nbpel, NpUHUMaeMblil no Tabnuue B. 1,
U, — KOd(PULMEHT HUOPOBOTO apMMpOBaHUs Mo 06beMy;,

Ky — KoadhduumeHT, onpefensemslii no copmyne

Ky =,/1—(1,2—80ufv)2. (B.6)

B.3 Mpu BTOpOM criydae ucvepraHus CornpoTUBIIEHUS pacTshkeHuto cTanedubpobeToHa sHadeHne Ry, onpeae-
nsaetca no gopmyne

Ku.l
Rints = Ym2Rp [Kr 80'# +0,08 - 0,5va], (8.7)
N0 red

A€ Ygo — KO3(MUUMEHT ycrioBuid paboThl, NpUHUMaeMblid paBHbiM 1,0 Ana ¢ubpsl u3 cnsbos; 1,1 — ana ¢ubpel 13
nucta u ¢pubpbl U3 NPOBOMOKM.
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Tabnuya B.1
3HaueHue k,, B 3aBUCUMOCTU OT PasMepOB CEYEHNA PAcTAHYTOrO dNeMeHTa npu
b/l

Pl 05 1 2 3 f 5 10 20 Bonee 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
06 — 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
MpumevyaHne — b u h— coOTBETCTBEHHO GOMLLUUA N MEHBLUUIA pa3Mepbl CEYEHUA ANeMeHTa (UNK ero Ya-
CTW), NEPNEHANKYNSPHOTO K HanpaBeHUto BHELLHEro pacTAruBatoLWero yeunusl.

B.4 3HaueHNs K0P DULMEHTOB Yy U Ypp B CITYHAAX MPUMEHEHMSA NPOrPECCUBHLIX TEXHOMOMMIA MOryT GbITh yTOUHE-
Hbl NOCe SKCNepUMeHTansHoro 060CHOBaHUA B COOTBETCTBYHOLLIEM NOPSAKE.

B.5 PacueTHoe conpoTuBreHune cxaruto cTanegubpobeTtoHa Ry, onpeaenseTca B 3aBUCUMOCTY OT Krlacca no npou-
HOCTU Ha cxaTue BeToHa-MaTpuubl, BuAa U pasmepoB ubpel, rEOMETPUM U pa3MEPOB CeYeHUN anemeHTa. lpu aTom
y4YuTbIBAETCS TONbKO paboTa ¢ubp, OpUeHTUPOBAHHBIX HOPMarbHO K HamnpaBreHWo BHELLHEro CXXUMAloWero yeunus u
yaoBneTeopsaromx yenosuio (B.1).

3HadeHne Ry, onpefensietca no opmyne

Ry =R, +(kr21‘Pfova)s (B.8)

rae k, — KoaduUMeHT, yunTeiBaownini paboTy dubp B cedeHnn, NnepneHaNKyNapHOM HanpaBneHMo BHELLHero Cxu-
MaltoLLero yeunus, u npuHumMaemelii no tTabnuue B.2;
Qf — KOIDPULNEHT 9DPEKTUBHOCTU KOCBEHHOrO apMUpoBaHnsa dnbpamu, BelYMcnAeMbli no hopmyne

5+L

= ) B.9
P = TrasL (B.9)
K2u, R
e L= Sl (B.10)
Rb
Tabnuya B2
3HayeHue K, B 3aBUCUMOCTMN OT pasMepoB CeYeHNA CKaToro anemMeHTa npu
bl
hil !
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
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OkoH4YaHUe mabnuypi B.2

3HaueHue k,, B 3aBUCUMOCTH OT PasMepoB CeYEHMsl CKaToro anemeHTa npu
bil,
o 05 1 2 3 5 10 20 Bonee 20
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
MpumevyaHne —b nh—cooTBETCTBEHHO H0MbLUMIA N MEHBLUWIA pa3Mepbl CEHEHUA ANIEMEHTa (WK ero YacTu),
nepneHAUKYNAPHOro K HanpaBneHUo BHELLHEro CXUMAIOLLEro YCUIUS.

B.6 lMpu pacyeTe KOHCTPYKLMIA ANS onpefeneHns sHadeHin Ry U Rg, KOSPUUUEHTBI K. U K, NPUHUMAIOTCA No
Tabnuyam B.1 1 B.2, 4N oTAENbHEIX YacTell Ce4eHNA pacCUnTEIBAEMOro aneMeHTa (BepXHen Nornku, HWKHeR Nonkn, CTeH-
Kn, pebpa 1 T. n.), B 3aBUCMMOCTY OT COOTHOLLEHUS WX PasMepoB 1 ANUHbI hUBPBI.

B.7 Mpu pacyeTe no npoyHocT cTanedunbpobeToHHBIX KOHCTPYKLMA oubposyto apMaTtypy cneayeT npuHUMaThb
paBHOMEPHO pacnpeAeneHHON MO CeYeHUo 3fleMeHTa ¢ KO MDULMEHTOM MPUBEAESHHOrO apMUPOBaHMS NO Mnowaau,
onpeaensieMbiM no opmMynam:

- ANS pacTAHYTOl 30HbI

fa = U kG (B.11)
- ANA cxXaTon 30HbI
Wra = Ba kD, (B.12)
e Ug, U Wj, — KOBDULMEHTbI pUEPOBOrO apMUPOBaHUS MO NIOLAAN;

Uy, — KoahdULMEHT pnbpoBoro apMuposaHns no obuemy;
Kop M K, — KO3hULMEHTLI, MPUHMMaeMble COOTBETCTBEHHO no Tabnuyam B.1u B.2.
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