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1. PaspaboraH Hay4Ho-uccrnenoBaTenbCKUM, MPOEKTHO-KOHCTPYKTOPCKUM U TEXHOMOrMYECKUM WHCTUTYTOM
©eToHa n xenesobetoHa (HUWXKB) - dounmanom Oryr "HUL, "Ctpontenscteo” PoccTpos.

2. PekoMeH0BaH K yTBEPXOEHUIO U NPUMEHEHMIO KOHCTpykTOopckon cekumen HTC HUWXKB 15 aerycta 2006 r.

3. YTBepxaeH n BBedeH B AencTteue Npukasom K.0. reHepanbHoro anpektopa Oyl "HUL "Crtpoutenscrso”
oT 3 okTs6psa 2006 r. N 143.

4. BeBepgeH Bnepseble.

BBEOEHUVE

Hactoswun Ceog npaBun paspabotaH B passutve CHull 52-01-2003 "BeToHHble U Xene3obeTOHHble
KOHCTPYKUMU. OCHOBHbIE NOMOXEHUST".

CsBog nmMpaBun  COAEPXKWT peKoMeHZauuMu Mo NPOEKTUPOBaHWIO CcTanedrbpoBEeTOHHbIX KOHCTPYKLWMA
NMPOMBILIIEHHBIX W FPaXOaHCKUX 30aHUN W COOPYXEHWA U3 TsKenoro wnu MenkosepHuctoro 6etoHa cC
npeaBapuTenbHbIM  HamnpsbkeHeM u  6e3 npenBapUTENbHOrO HamnpsiKeHUs CTEePXKHEBOW apmaTypbl, KOTOpble
obecneunBatoT BbinonHeHve TpebosaHun CHull 52-01-2003.

PeweHne o npumeHenHnn CBoga npaBun MNpuM  MPOEKTUPOBAHMM  CTanedubpoOEeTOHHbIX KOHCTPYKLUIA
KOHKPETHbIX 34aHUA U COOPYXXEHUA OTHOCUTCS K KOMMEeTEeHLMN 3akaszynka obbekTa UnmM NpPOoekTHOW opraHusauuu. B
cnyyae npumeHeHus HacToswero Ceoga npasun AOMKHbI ObITb BbIMOMHEHbI BCE YCTaHOBMEHHbIE B HEM TpeboBaHUS.

Hactosawun Ceopg npasun cnegyet NnpuMeHsaTb coBMecTHO ¢ CI 52-101-2003 "BeToHHble U xene3o0eToHHbIe
KOHCTpPYyKUMK 6e3 npegBaputenbHOro HanpsbkeHus apmatypbl” u CI 52-102-2004 "TMpegBapuTenbHO HanpsbkeHHbIe
xenes3obeToHHbIE KOHCTPYKLMK".

EouHnubl huanyecknx BenuuvH, npusegeHHsble B CBoAe npaBusi, BblpaXeHbl: CUMbl - B HbloToHax (H) unu B
KunoHbloToHax (kH); nuHewHble pa3mepbl - B MM (ANs CeYeHuh) unu B M (Ons 3NEMEHTOB MMM MX y4acTKOB);
HanpshKeHUsl, COMPOTUBIIEHNS, MOAYNM YNPYrocTu - B Meranackansx (Mrl1a); pacnpegeneHHble Harpy3ku 1 ycunus - B
kH/M unn Himm.

Csoa npaBun paspabortanu kaHgoupaTtbl TexHudeckux Hayk W.B. Bonkos, 3.M. lMasuH, mn. Hayy. coTp. B.B.
BabekuH (HUWXKB - punman Oryr "HAL "Crpoutenscteo” Nocctpost Poccum).

1. OBJTACTb NPUMEHEHNA

Hactosawun Ceog npasun (CI1) pacnpocTpaHsaeTcs Ha NpoeKTMpoBaHue ctanedudpobeTOHHbIX KOHCTPYKLUIA
30aHUIN U COOPYXKEHUI PasnUYHOro HasHavyeHus, npeaycMoTpeHHbIX CHull 52-01, BbINOMHAEMBbIX M3 TSXKENoro unu
MerKo3epHUCTOro 6eToHa KnaccoB Mo MPOYHOCTU Ha cxaTtne oT B20 go B60, apmupyembix cTanbHon gubposon
apmartypon (chunbpon), B TOM YMcre B COMETAHMM CO CTanbHOW CTEPXXHEBOW apmaTtypown knaccoB A, B n K no CHul
52-01.

MonoxeHus CBoga npaBui pacnpoCTPaHSATCA Ha NPOEKTUPOBaHNE cTanedmdpobeTOHHBIX KOHCTPYKUMIA 6e3
npeaBapuTeNnbHOro U C NpeasapuTenbHbIM HaTSXXeHUeM (Ha ynopbl) CTEPXXHEBOW apMaTypbl U SKCnnyaTupyeMbliX B
KnumaTmnyeckmnx ycnoeusix Poccuun, B cpefe ¢ HearpeCcCMBHOM CTeneHbi BO3AENCTBUS, MPU CTaTUYECKOM OENCTBUN
Harpysku.

Mpn npoekTMpoBaHWM CTaneUOpPOOETOHHBIX KOHCTPYKUMA  TMOPOTEXHUYECKUX COOPYXXEHWUA, MOCTOB,
MOKPbITUA aBTOMOBUMBHBLIX AOPOr, aspoapOMOB U APYruX cneumanbHbIX COOPYXeHWW cnefyet cobniogatb Takke
TpeboBaHMA COOTBETCTBYHIOLLMX HOPM 1 peKOMeHAauun Ha NPpOeKTUPOBaHNE 3TUX BUAOB KOHCTPYKLIMIA N COOPYXKEHUN.

Pekomenpaumm CI1  pacnpocTpaHalTCa Ha NpPOeKTMpoBaHWe  CcTanedunbpoBEeTOHHbIX  KOHCTPYKLMA,
apMupyembIx CTanbHON hnbpoi, ynomMsiHyTon B noapasgene 5.2 Hactoswero CI1 n Beinyckaemorn no TexHU4Yeckum
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yCNoBuWsIM, NpuBeaeHHbIM B Mpunoxexun b.
2. HOPMATKVBHbIE CCbIJIKA

B HacTosiwem Ceofe npasumn UCNOSb30BaHbl CCbINKM Ha cneayoLme OCHOBHbIE HOPMAaTUBHbIE OOKYMEHTbI:

CHwulM 52-01-2003. BeTOHHbIE 1 Xene300eTOHHbIE KOHCTPYKLUNN. OCHOBHbLIE NOMNOXEHUSI

CI152-101-2003. BeToHHbIE 1 Xene306eTOHHbIE KOHCTPYKLUKN 6e3 NpeaBapuUTENBHOrO HaNpsXXeHus apMaTypbl

CI 52-102-2004. MpepsapuTenbHO HANpPsKEHHbIE XXene300eTOHHbIE KOHCTPYKLUN

FOCT 13015-2003. W3genus xene3obeToHHble M GeToHHble Ana cTpouTenbcTBa. O6LMe TexHuyeckue
TpeboBaHus. MNMpaBuna NpMemkn, MapKMpoBKU, TPAHCMOPTUPOBAHUSA U XpPaHEHUS

FOCT 27751-88. HagexHOCTb CTPOUTENbHbLIX KOHCTPYKLMIA U OCHOBaHMIN. OCHOBHbIE MOMOXEHUS MO pacyeTy.

[pyrne HopmaTMBHbIE U peKOMeHAATEmNbHbIE AOKYMEHTbI, CChINTKM Ha KOTOPbIE MCMONb30BaHbl B HACTOSILLEM
CI, npuBeaeHsbl B MpunoxeHun b.

3. TEPMWHbI 1 OMNPEQEJNEHNA

B HacToswem Ceoge npaBun UCNOMb30BaHbl OCHOBHbIE TEPMUHBI 1 onpegenenusa no CHull 52-01, CIM 52-101,
CI 52-102 n gpyrMm HopmMaTUBHLIM OOKYyMeHTaM. Mcnonb3yemMble TEPMUHBLI U UX ONPeAeneHns B COOTBETCTBUMN C
OOKYMEHTaMu, Ha KOTOpbIE MMEIOTCS CChINKU B TEKCTE, NpuBeAeHbI B [MpunoxeHum B.

4. OBWME YKASAHNA
4.1. OCHOBHBbIE MNMOJNOXEHWA

4.1.1. CranedmnbpobeToH aBnSETCA Pa3HOBMAHOCTLIO AMCMNEPCHO-apMUPOBaHHOro >xenesobetoHa (CHwul
52-01, npunoxeHue B) n nsrotaBnuBaeTcsa 13 TSXKENOro UM Menko3epHUcToro 6eToHa (6eToH-maTpuua), B KOTOPOM
B KayecTBe apMaTypbl UCMOMb3YyOTCS CTarnbHble (Mbpbl, ANCMEPCHO M PaBHOMEPHO pacnpeferieHHble no oobemy
6eToHa. CoBmecTHas pabota 6GeToHa M cTanbHbIX (ubp obecneuvBaeTcsi CUENNEHWEM MO WX MOBEPXHOCTH,
aHkepoBko nbpbl B 6eToHe 3a cyeT ee nepuoamyeckoro Npoduns, KpMBMU3HbI B NPOAOSLHOM U MOMNEpPevyHOM
HanpaBneHusix, a TaKkkKe Hanm4yMemM aHkepoB Ha KoHLax unobp.

4.1.2. CtanedubpobeToHHbIE KOHCTPYKLUM MO BUAY apMUPOBAHMS pacCMaTpMBaOTCS Kak:

(PUBpPOOETOHHbIE - NMPU pacyeTHOM apMUPOBaHUM TOMbKO (bubpamn, paBHOMEPHO pacrnpedeneHHbIMU Mo
ob6beMy anemeHTa;

KOMOVMHMPOBAHHO apMMUPOBAHHbIE - MPU NX PacYeTHOM COBMECTHOM apMWMpOBaHUKU CTanbHbiMU chunbpamu u
CTanbHOW CTEPXXHEBOW apMaTypoWn.

4.1.3. CranembpobeTOHHbIE KOHCTPYKLMM OOMKHbl ObiTb obecneveHbl C TpebyeMOon HaOeXHOCTb OT
BO3HWKHOBEHWUS BCEX BWAOB MpefeNbHbIX COCTOSHWA pacyeToM, BblIBOpPOM nokasaTenen kavyectBa MaTepuarnos,
Ha3Ha4YeHneM pasMepoB U KOHCTPyMpoBaHWeMm corrnacHo ykasaHuam CHwull 52-01 u Hactosiwero CI1. lMpu atom
OOMXKHbI ObITb YYTEHbI TEXHOMOrMYeckne TpeboBaHUs MO U3rOTOBINEHMIO KOHCTPYKUUA, cobniogeHsl TpeboBaHus no
aKcnnyaTaumMm 30aHui U COOPYXEHWUN, a Takke TpeboBaHMA MO 3KOMOrvMKu, yCTaHaBNMBaeMble COOTBETCTBYHOLLMMM
HOPMaTUBHBLIMU JOKYMEHTaMMU.

4.1.4. TlpumeHeHne cTanedubpoBETOHHLIX KOHCTPYKUMIA B cpedax C arpeccuBHbIM BO3OEWCTBMEM Ha
KOHCTPYKUMM M3 BeToHa K kene3obeToHa AoOnyckaeTcsl Mpu BbIMONHeHUU TpeboBaHwi, ycTaHoBNEHHbIX CHul
2.03.11 n Hactosaiwmm CI1.

4.1.5. Bblbop KOHCTPYKTUBHbIX peLleHunin ctanedmbpobeTOHHbIX KOHCTPYKUUIA cnegyeT npov3BOAUTb UCXOAs
M3 TEXHWKO-3KOHOMWMYECKON LEenecoobpasHOCTU MPUMEHEHUS TakMX KOHCTPYKLUMM B KOHKPETHbIX YCrOBUSIX
CTPOUTENBLCTBA C Y4ETOM MaKCUMarbHOr0 CHUKEHMS X MaTepuarno-, Tpy4o-, SHEProeMKOCTU U CTOMMOCTH, C Y4ETOM
NOBbILLEHMS AOMTOBEYHOCTM U YBENMYEHUS MEXPEMOHTHOIO pecypca KOHCTPYKLUA.

4.1.6. CtanepmnbpobeToH pekomeHayeTCa NPUMEHATb A5 U3rOTOBIIEHUSA KOHCTPYKLMI, B KOTOPbIX Hanbonee
apdekTMBHO MOryT OblTb MCMNONb30BaHbl Crneadylolme €ero TeXHWYeckMe npeuMMmyliecTtBa MO CPaBHEHMIO C
TpaguLMOHHBIM BETOHOM U Xene3obeToHOM:

- TMOBLIWEHHbIE TPELLMHOCTOMKOCTb, YyAapHash MPOYHOCTb, BSI3KOCTb pPaspyLUeHUsi, W3HOCOCTOMKOCTb,
MOPO30CTONKOCTb, CONPOTUBMNEHUE KaBUTaLNW;

- MOHWXEHHbIe ycaZKa 1 Non3yyecTb;

- BO3MOXHOCTb MCMONb30BaHUA TexHonormdeckun 6onee aheKTUBHBIX KOHCTPYKTMBHBIX PELUEHUN, YeM Mpu
TPaguLMOHHOM CTEPXXHEBOM apMMPOBaHUW, HanpUMep, TOHKOCTEHHBLIX KOHCTPYKLUWUIA, KOHCTPYKLMIA 6e3 CTepXHEBON
pacnpefenutensHOn, KOCBEHHOW UMW NOMNepeYHor apmaTypbl;

- MOHWXeHHble Tpyao3aTpaTthl Ha apmaTypHble paboThl;

- MOBbILLIEHNE CTEMNEHN MEeXaHu3auuMu U aBToMaTU3auun NPOU3BOLACTBA KOHCTPYKUUWA, Hanpumep, B COOPHbIX
TOHKOCTEHHbIX 000roYkax, Ckragkax, pebpucTbIX NNUTax MOKPbITUA M MEePEKPbITUN, COOPHBIX KOMOHHaXxX, Gankax,
MOHOMUTHBIX AHWLWAX WU CTEHaxX EeMKOCTHbIX COOPYXEHWWA, AOPOXHbBIX U ad3pOAPOMHBIX MOKPBLITUAX; MOHOMUTHBLIX
NAMTax OCHOBaHWS Nona NPOMbILLIEHHbIX U OBLLECTBEHHbIX 30aHUN;

- BO3MOXHOCTb MPUMEHEHUS HOBbIX, Gomnee npPou3BOAUTENbHBLIX MPUEMOB (OPMOBAHUS apMUPOBAHHBLIX
KOHCTPYKUMI, Hanpumep, TOPKPETMPOBAHWE, MNOrMO CBEXEeOT(OPMOBaHHbBIX FUCTOBLIX W34ENWA, PONMKOBOE
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npeccosaHve u ap.

4.1.7. Tpn BbIOOPE KOHCTPYKTUBHBIX pelleHuin cTanedmnbpoOeTOHHbIX KOHCTPYKUWUA credyeT yyuTbiBaTb
MEeTOAbl UX U3rOTOBIEHWSI, MOHTaXa W YCrnoBWsi aKcnnyataumn. ®opMy M pasmepbl CEYEHUA 3NEMEHTOB crnenyet
NpMHUMAaTbL UCXOA4S W3 Hamboree MOMHOro ydeTa CBOWCTB cTanedmbpobeToHa, BO3MOXHOCTM 3aBOACKOro
MeXaHW3MPOBAHHOIO M aBTOMaTU3NPOBAHHOIO U3rOTOBMEHUs, yaobCcTBa TPAHCMOPTUPOBAHUSA U MOHTaXa 3NeMeHTOB
N KOHCTPYKLNIA.

4.1.8. CranedmnbpobETOHHbIE KOHCTPYKLMU MOFYT W3roTaBNMBaTbCA Pa3fUYHbIMU - TEXHONOMMYECKMM
npvemamu: npegBapuTenbHbIM MPUrOTOBIEHMEM CMECU B 3aBOACKMX YCMOBUSIX MM B HeTOHOCMecuTensax Ha
CTpouUTenbLHOM 0B6beKTe, YNNOTHEHNEM C MOMOLLBIO BUBPUPOBaHNS 1 BaKyyMUPOBAHUS, PONIMKOBLIM ()OPMOBAHMEM U
npeccoBaHeM, TOPKPETUPOBaHNEM U LEHTPUyrmpoBaHnem.

4.1.9. Tpn npoekTMpoBaHun cTanedmbpobeTOHHbIX KOHCTPYKUMI crnedyet pyKoBOACTBOBATbCHA OOLMMUK
nonoXxeHnsiMmn n cobniogaTb pacyeTHble TpeboBaHma CHul 52-01, CHuIM 2.03.11 n HacTosiwero CI1.

4.1.10. CtanedunbpobeToH 6€3 KOMOUHNMPOBAHHOrO apmupoBaHus (pnbpobeToH, cm. n. 4.1.2) pekomeHayeTcs
NPUMEHSATb B 3NeMEeHTax KOHCTPYKLWIA:

paboTaroLmx NpeMMyLLEeCTBEHHO Ha yaapHble Harpys3ku, CMATUE, UCTUPaHNE, BO3AENCTBME KaBUTaLUW;

paboTalLmnX NPEUMYLLECTBEHHO Ha CXaTWe Npy pPacrnonioXeHUM NPOAOSIbHON CXKMMALOLLEN CUnbl B Npedenax
NonepeyHoro ceveHns anemMeHTa;

B OCTamnbHbIX Cry4dasx paboTalwlux Ha oxaTue, Npu pacrnonoXeHun MNpPOAONbLHON CXMMAalLWENn Cunbl 3a
npegenamu MonepeyHoro CevYeHus 3nemeHTa, a Takke paboTawwmx Ha u3rmb, korga Mx paspylleHue He
npeacTaBnsieT HENOCPEACTBEHHOM ONACHOCTU AN XKN3HU NI0AEN, UCMPABHOCTU U COXPaHHOCTM 000pyaoBaHus, T.€. B
crnyyasx 3KOHOMWYECKOWN OTBETCTBEHHOCTM KOHCTPYKLMI Npu LenecoobpasHocT hnbpoBoro apMmMpoBaHus.

4.1.11. B KOHCTPYKUMSIX W 3nemMeHTax, NOABEpPXEeHHbIX AEWCTBUIO KPYTALUMX MOMEHTOB, PEKOMeHOyeTcs
NPUMEHSATb TOMNbKO cTanedubpobeToHHbIE 3NeMEHTbI C KOMOUHMPOBAHHBIM apMUpPOBaHMEM (CM. M. 4.1.2).

4.1.12. Pac4yeT cTtaneubpoOeTOHHbIX KOHCTPYKLMIA MO NpeAenbHbIM COCTOSIHMSAM BbIMOHAKT MO aHanornm ¢
pacyeToM Kene3obeTOHHbIX UM apMOLEMEHTHbIX  KOHCTPYKUMA C  Yy4eTOM  pacyeTHbIX  XapakTepuCTUK
ctanegunbpobeToHa B COOTBETCTBMM C MONOXEHMAMU pa3genos 4 - 7 HacTosiwero CI1.

Mo nokasaTensiM NpoYHOCTM Ansa 6eToHa-maTpuLbl NPUHATLI Knacckl 6eToHa B cooTBeTcTBMM co CHUI 52-01.

4.1.13. CraTnuyecknii pacyet cranedumbpobeToHHbIX KOHCTPYKUMI B Buae oOOMOYeK M CKNagok crnegyet
BbINOMHATb KaK TOHKOCTEHHbIX MPOCTPAHCTBEHHbLIX KOHCTPYKLIMIA.

4.1.14. CranednbpobeToHHble KOMOWHMPOBAHHO apMWPOBaHHbIE KOHCTPYKUMM C NpeaBapuUTeNnbHbIM
HanpsXeHWEM CTEPXXHEBOW apmMaTypbl criefjyeT NpoeKkTUpoBaTb B COOTBETCTBUM C TpeboaHnsmu CHull 52-01, CI1
52-102 v gononHuTenbHbIMK YKkasaHuamn Hactoswero Cl1.

4.1.15. Tlpun pacuyete cTanemMbpoBETOHHbIX KOHCTPYKUMIA CPegHIo NIoTHOCTb cTranedmnbpobeTtoHa
JonyckaeTcsl NpUHUMaTb PaBHOMW:

- 2500 kr/m3 gns Tskenoro 6eToHa-MaTpULbI;

- 2400 kr/m3 gnst Menko3epHUCTOro 6eToHa-MaTpuLbI.

Mpn HeobxoAMMOCTM MOXeT npuHMMaTbcs Gonee TOYHOE 3HadYeHue MnoTHOCTM cTanedubpobeToHa,
onpegensemMoe ¢ y4eTom ykasaHui nn. 4.1.17 n 5.1.1 Hactosawero CI1.

4.1.16. CopepxaHue ¢ubpoBon apmaTypbl (pacxon ¢ubpel) B eauHuue obbema cranedgubpobeToHa
onpeaensieTcs pacyeToMm B COOTBETCTBMM C TpeOOBaHNSIMU K ero oU3NKO-MEXaHUYECKMM CBOMCTBaM, Ha3Ha4YaeMbIM
N3 ycrnoBun npumeHeHnsa n TpebosaHun Hactoswero Crl.

4.1.17. B paboumx 4yeprexax KOHCTpyKumh wn3 cranecdumbpobetoHa B crydyae HeobGXOAMMOCTU, KpoMme
MapkupoBku unbpbl 1 ee Tpebyemoro copepxaHus (pacxoga ubpbl) B 1 M3 cranedubpobeToHHON cmecw,
npmBoasTcs TpeboBaHMA K TEXHOMNOrMYeCcKUM MpuemMamMm U3roToBneHus, obecneuvBarowmnm Tpebyemblie CBOMCTBA
ctanegunbpobeToHa.

4.2. OCHOBHbIE PACHETHbIE TPEBOBAHWA

4.2.1. PacyeTbl cTanemnbpobeTOHHbIX KOHCTPYKLUMIA criedqyeT Npov3BOoauTb B COOTBETCTBUM C TpeboBaHMAMMU
nn. 6.1.1 - 6.1.10 CHwuI 52-01 no npeaenbHbIM COCTOSAHUSAM, BKITHOYAOLLMM;

- npefenbHble COCTOSIHUSI NMepBOW rpynnbl (MO MOMHOW HEMPUrOAHOCTW K 3KCMryaTauuM BCNeACTBUE MoTepu
HecyLLeln cnocobHoCTN);

- npegenbHble COCTOSHMA BTOPOW rpynnbl (MO HENPUrOAHOCTM K HOPManbHOM 3KCnnyaTauun BCreacTeue
obpasoBaHnst UM YPE3MEPHOIO PaCKPLITUSA TPELLMH, NOSBEHUS HEAOMYCTUMbIX Aedhopmauunin n ap.).

PacueTbl no npegenbHbIM COCTOSTHUSAM MEPBON rpynnbl, coaepxalimecs B HacToswem Cl1, BKnoyaloT pacyeTsl
MO NPOYHOCTU, NO NpeAenbHbIM YCUMUSAM.

PacyeTbl no npegenbHbIM COCTOSIHUSIM BTOPOW rpynnbl, cogepxatumecs B Hactosiwem Cl1, BknovaoT pacyeTsl
Mo PacKpbITUIO TPELLUH 1 N0 AedopMaLmsaM.

4.2.2. PacdeT no npegenbHbiM COCTOSIHUSM KOHCTPYKUMW B LENOM, a Takke OTAeribHbiX ee 3NeMeHTOB
crnepyeT, kak npaBwuiio, NPOU3BOAWUTL ANsi BCEX CTAOUN: MW3rOTOBMEHUS, TPaHCMOPTUPOBAHWSI, BO3BEAEHUS U
aKcnnyaTauun; Npu 3TOM pacHETHbIE CXEMbI JOMKHbI OTBEYATb NPUHATLIM KOHCTPYKTUBHBIM PELLEHUAM.

4.2.3. PacyeTtbl cTanedubpobeTOHHbLIX KOHCTPYKLMA HEOBXOAMMO, Kak npaBuso, NPOU3BOAUTbL C Y4ETOM
BO3MOXHOro o6pa3oBaHusi TPELLUH 1 Heynpyrux gedopmarun B 6eToHe n apMmaType.

OnpepeneHne ycunuin n gecdopmaunii OT pasnuMyHbIX BO3AEWCTBUA B KOHCTPYKUUSIX U B 0BpasyemMbix Umu
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cucTemMax 34aHUM U COOPYXEHW crnegyeT Mpou3BoAUTb MO MeTod4am CTPOUTENbHOW MeXaHWKW, Kak mpaBumo, C
y4ETOM (PUINYECKON N FrEOMETPUYECKON HENMMHENHOCTM PabOoTbl KOHCTPYKLMIA.

4.2.4. Tlpn npoekTnpoBaHun ctanednbpobeTOHHbIX KOHCTPYKLUA HAOEXHOCTb KOHCTPYKUUA yCTaHaBnMBalT
pacyeToM MyTeM WCMOMb30BaHMSA pacYETHbIX 3HAYEHWA Harpy3oK W BO3AEWCTBUMA, pacYeTHbIX 3HAYeHWUN
XapaKkTepucTuk Matepmanos, onpeaensemMblX C NOMOLLbI0 COOTBETCTBYHOLLMX HYaCTHbIX KO3(MULMEHTOB HAOEXHOCTU
MO HOPMATMBHbLIM 3HAYEHUAM ITUX XapaKTEPUCTUK C Y4ETOM CTENEHN OTBETCTBEHHOCTU 34aHUN U COOPYXKEHUN.

HopmaTtuBHble 3HadYeHuUs Harpy3ok W BO3OENCTBUN, KOI(PPULUMEHTOB codeTaHur, KoadduUneHToB
HaZEXHOCTN MO Harpyske, Koah(ULMEHTOB HALEXHOCTM MO HA3HAYEHUIO KOHCTPYKUWIA, a Takke MNoppasgeneHue
Harpy3oK Ha NOCTOSHHbIE N BPEMEHHbIE (4NUTENbHbBIE U KPAaTKOBPEMEHHbIE) NpuHUMatoT cornacHo CHull 2.01.07.

4.2.5. Tlpn pacyeTe anemMeHTOB COOpHLIX CTanedmbpoBETOHHbIX KOHCTPYKLUMI Ha BO3OENCTBUE YCWUIUN,
BO3HMKAKOLLMX MPUM WUX NOOABEME, TPAHCMOPTUPOBAHMM W MOHTaXe, Harpy3ky OT MacChbl 9MEMEHTOB cneayet
NpUHUMaTb C KO3(MPULNEHTOM OUHAMUYHOCTU, paBHbIM: 1,60 - npu TpaHcnoptupoBaHuu, 1,40 - npu nogbeme u
MOHTaxe. [lonyckaetca npuHMMaTbL 6Gonee Huskue, OBOCHOBAHHbIE B YCTAHOBMEHHOM MopsAke 3HayeHus
KO3(hpMUMEHTOB ANHAMUYHOCTM, HO He Hxke 1,25.

4.2.6. lNpun pacuyete No NpoOYHOCTU CTanedndpoBETOHHbBIX ANEMEHTOB KOHCTPYKLUIA Ha AENCTBME CXUMaOLLEN

I'IpO,CI,OJ'IbHOIZ cunbl cnenyeT yuYnTbiBaTb CJ'Iy'-IaVIHbIIZ SQKCUEHTpUucuTeT eO , I'IpVIHI/IMaeMbIIZ HEe MeHee:

1/600 onvHbI 3NemMeHTa UNM PacCTOSHUSA MeXy ero CeYEHUsIMU, 3aKpeNnNeHHbIMU OT CMELLEHNS;

1/30 BbICOTbI CEYEHUS;

10 MMm.

[na anemMeHTOB CTaTUYECKM HEOMNpPedenUMbIX KOHCTPYKUMA 3HAYEHUE ISKCLEeHTpUCUMTETa MPOAONbHOW CUIbl

OTHOCUTENbHO UEeHTpa TAXeCTU npuBedeHHOro ceYveHud eO NMPUHAMAKT pPaBHbIM 3HAYEeHUKO 3KCUEHTpucuteTa,
NoJIy4eHHOro n3 ctatn4eckoro pac4yeTta, HO He MeHee eO'

NS 9NeMeHTOB CTaTUYEeCKU OnpeaenuMbiX KOHCTPYKUMA 3KCLEHTPUCUTET NPUHAMAKT paBHbIM CyMMe
e0

3KCLIEHTPUCUTETOB - U3 CTAaTMYECKOrO pacyeTa KOHCTPYKLMIA 1 Cry4anHoro.

42.7. K  TpewmHOCTOMKOCTU  CcTanedumbpoBEeTOHHbIX  KOHCTPYKUMA  nNpegbsasnsaiT  TpeboBaHus
COOTBETCTBYIOLUNX KaTeEropuin B 3aBUCUMOCTU OT YCIMOBMMN, B KOTOpPbIX OHWM paboTaioT, U OT BMAa NPUMEHAEMON
apmaTypbl:

nepBas Kateropusi - He gonyckaeTcs obpasoBaHmNe TPELLMH;

BTOpas Karteropus - [OOMYyCKaeTCHd OrpaHUYeHHoe MO LWIMPUHE HENPOAOIKUTENbHOE U MNPOAOIPKUTENBHOE
pacKpbITUe TPELUVH.

4.2.8. Kateropuu TpeboBaHWA K TPELLMHOCTOMKOCTU CTanedmbpobeTOHHbIX KOHCTPYKUMA B 3aBMCMMOCTU OT
YCNoBuN nx paboTbl U BMAaa apMaTypbl, @ Takke BENUYMHbI NPeaeribHO AOMYCTMMON LUMPUHBI PaCKPbITUS TPEeLUMH
npveefeHsbl B Tabnuue 4.1.

Tabnuua 4.1
Ycnorus pab®oTe Kareropumu tpeboBaHMUM K TPEUMHOCTOMKOCTU
3JIEMEHTOB CTanedubpPOOEeTOHHEIX KOHCTPYKLUMM M HpelelIbHO
KOHCTPYKLMUM OONyCTMMas WMPMHA a n a , MM,
crcl crc?2
PAaCKPBEITUA TPEeWMH IPY apMMPOBaHUM
dnbpoBOM <*> KOMOVHMPOBAHHOM
co co co
CTEPXHEBOM |CTEpPXHEBOM |CTEepXHEeBOM
apMaTypomn apMaTypoun apMaTypoun
KJIACCOB KJIaCCOB KJIaCCOB
A240 A600 A1000
(A-TI), A300 (A-IV), (At-VI),
(A-I1), A800 (A-V) Bpl500
A400 u or Bpl200 (Bp-1I1I),
(A-TIT, no Bpl400 u K1500
A400C), (Bp-1I1), (K-19)
B500 (Bp-I,|K1400 (K-7)
B500C) n K1500
(K-19)
OJIEMEHTHL :
1. C nonHocThio|llepBas Bropasa [lepBas [leprasda
PaCTSAHYTEIM WMJIN a = 0,05
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YaCTUUHO CXa-—
TEIM CeUeHMeM:
BOCIIPMHMMAaKINME
oaBJlIeHUEe
XMOKOCTEV WU
IasoB, a TaKxe
SKCIIyaTupye-
Mble B I'pPYHTE
HIUXE YPOBHSA
TPYHTOBEIX BOI
unm npu cijaabo-
arpeCcCUBHOM
CTeneHu
BO3OeNCTBUSA
cpensl Ha OeTOH

crcl

crc2

= 0,03

2. OKCIIyaTu-
pyeMbele B
OTalJMBaeMbBIX
3OaHUAX C
OTHOCUTEJILHOM
BJIAXHOCTHIO
BHYTPEHHETO
BOBIOYyXa
[IOMEIEHMI BHIIEe
75%, a Takxe
Ha OTKPBITOM
BOBIOYXEe U B
HeOTallJIMBaeMBIX
BOAHUAX

B YCJIOBUAX
YBJIQXHEHM
aTMochepHBIMU
ocazmkamu, a
TakKXe BKCIJIya-—
TUPYEMEBIE

B T'pyHTe

BHIIE YPOBHS
TPYHTOBBIX BOI

Bropas
crcl

crc2

[lepBas

[leprasda

3. OKCIIyaTu-
pyeMbele B
OTATIJIMBAaEMEIX
3OAHUAX C
OTHOCUTEJIbLHOM
BJIAXHOCTBIO
BHYTPEHHETO
BO3OyXa
IIOMEIEeHU S

or 60 mo 75%
Ha OTKPBITOM
BO3OyXe U B
HEeOTAaIllJIMBaeMBIX
3OAHUAX [IPU
HAJIUUMM SalMTH
KOHCTPYKLUUM OT
cUucTeMaTuuec-—
KOT'O BO3IOen-—
CTBUSA aTMOC—
bepHBEIX OCaIKOB
MM OT BHIIAOEe-
HMS KOHIeHcaTa

Bropas
crcl

crc2

Bropasa

a

crcl

crc2

0,15

Il
(@}
~
-

Bropas
a
crcl
a =
crc2

0,07

0,05

[leprasda

4. DKCILTyaTu-—
pyeMbele B oTarll—
JIMBAEeMBIX 3Oa-—

Bropas
a
crcl

- 0,15

Bropasa

a

crcl

= 0,02

Bropas
a =
crcl

0,15

Bropasa
a = 0,05
crcl
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HMSX C OTHOCU-|a = 0,1 a = 0,15(a = 0,1 |a = 0,03
TEJILHOM BJIaX— crc2 crc2 crc2 crc2
HOCTBIO BHYT-—
PEHHEeTO BO3OY-—
Xa IOMelleHMs
no 60% u npm
OTCYTCTBUMA
BOBMOXHOCTH
cucTeMaTmuyec-—
KOT'O YBJIaXHEe-—
HUS KOHCTPYK-—
UMY KOHIeHCca-—
TOM WJIU
aTMochepHBIMU
ocankaMmm

<*> [IpuUMeHeHMe TOJIbKO OMUOPOBOTO apMUPOBAHMS LOONYyCKaeTCs IIpKu
creumaJbHOM OOOCHOBAHUM .

5. MATEPWAJTbI ANA CTANE®UBEPOBETOHHbLIX KOHCTPYKLN
5.1. BETOH (MATPNLUA)
MokasaTenu kayecTBa 6eTOHa U UX MPUMEHEHMWE NPU NPOEKTMPOBaHNU

5.1.1. Ona cranedubpoBEeTOHHbIX KOHCTPYKLUMI, MNPOEKTUPYEMbIX B COOTBETCTBUM C TpeboBaHMsMU
HacTodawero CI1, cnegyeT npeaycMmatpumBaTbh KOHCTPYKLUMOHHBIN TSXenblih 6eToH cpegHen nnotHocty ot 2200 kr/m3
o 2500 kr/mM3 BKNHOYMTENBHO WU MENKO3EPHUCTbIM OEeTOH cpeaHen nnoTHocTu He MeHee 2200 kr/m3,
cootBeTcTBYtOLMe FOCT 26633.

5.1.2. OCHOBHbIMM MOKa3aTeNsAMU KayecTBa OeTOHa-mMaTpuubl, YCTAaHABMUBAEMbIMWU MPU MPOEKTUPOBAHMWM,
ABNSAOTCA:

knacc 6eToHa-maTpuLbl MO NPOYHOCTU Ha cxaTue B;

Krnacc no npo4YHOCTM Ha OCeBO€ pacCTAXeHue Bt (Ha3Ha‘-IaI-OT B Cny4yadax, Korga ata XapakTepuctmka nveet

rMaBeHCTBYIOLLEE 3HAYEHNE U ee KOHTPOMPYIOT Ha NPOU3BOACTBE);

Mapka MO MOPO30CTOMKOCTM F (HasHayalT AN KOHCTPYKUMIA, ModBepraemMbix OEeWCTBUIO MOonepemMeHHoro
3aMOpaXnBaHWsl U OTTanBaHus);

Mapka no BopoHenpoHuuaemoctn W (HasHavaloT Ans KOHCTPYKUWIA, K KOTOPbIM MpeabsBrsitoT TpebGoBaHus
OrpaHMyYeHnsi BOAOMNPOHMLLAEMOCTH).

Knaccbl 6eTOHa-ManVILI,bI no NpPO4YHOCTU Ha CXaTtune B u ocesoe pacTaxeHune Bt OTBE4YarT 3Ha4YeHur

rapaHTMpOBaHHOM NPOYHOCTM GeToHa-MaTpuubl, MIMa, ¢ obecnedeHHocTbio 0,95,
5.1.3. na ctanedubpobeTOHHbIX KOHCTPYKLUMI cregyeT npegycmatpuBatb OE€TOHbI-MaTpuLbl CrleayroLmx
KnaccoB 1 Mapok:

KJIaCCOB IIO IIPOYHOCTM Ha CXaTue:

B20; B25; B30; B35; B40; B45; B50; B55; B60;
KJIaCCOB IIO IIPOYHOCTM Ha OCeBOe pacCTAXeHUE:

B.0,8; BL2; BL6; B20; B24; B28; B32;
Mapok IO MOPO30CTOMKOCTMU:

F50; F75; F100; F150; F200; F300; F400; F500;
MapOK IIO BOIOOHENPOHMIIAEMOCTNM :

W2; W4; W6; W8; W10; WlZ2.

Honyckaetcss npuMmeHeHne GeToHa-maTpuubl Gonee BbICOKMX KMAcCOB M Mapok, npesycmoTpeHHbix CHull
52-01, npu cooTBeTCTBYOLEM O6OCHOBaHMM.

5.1.4. BospacTt ctanegunbpobeTtoHa, OTBeYaloLWMNn €ro Knaccy no NpoYHOCTU Ha cxXaTue (NPOEKTHbIN BO3pacT),
HasHayalT Npu NPOEKTUPOBAHUMN UCXOAS N3 BO3MOXHbIX pearbHbIX CPOKOB 3arpyXeHUs KOHCTPYKLMI NPOEKTHLIMU
Harpy3kamu. [1py OTCYyTCTBMU STUX AaHHbIX Kracc 6eToHa-mMaTpuLbl yCTaHaBNMBAaOT B Bo3pacTe 28 CyT.

3HayeHne OTMYCKHOM MpOYHOCTM OeToHa-maTpuupl unu cranedgubpobeTtoHa B anemeHTax COOpHbIX
KOHCTPYKUMIA cnegyeT HasHadaTb B cootBeTctBUM ¢ [OCT 13015 n craHgapTaMyM Ha KOHCTPYKLMW KOHKPETHbIX
BMOOB.

5.1.5. Ona ctanecumbpobeToHHbIX KOHCTPYKLMIA PEKOMEHOYETCS, Kak MpaBuro, MpUMeEHsiTb BeTOoH-maTtpuuy
Krnacca no nNpovyHOCTU Ha cxatue He Huke B20. MNMpumeHeHne 6eToHa-maTpuubl 6onee HU3KOro Kracca A0SMKHO ObiTb
060CHOBaHO.

5.1.6. Mapky cranedunbpobetoHa NO MOPO3OCTOMKOCTM Ha3Ha4alwT B 3aBMCUMOCTM OT TpeboBaHun,

Hata neyatn: 07.12.2007 CrponTenscteo Iuct 6
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npeabaBNAeMbIX K KOHCTPYKLUSAM, pexuma Ux aKchnyaTauum n yCrnoBuii okpyXxatoLlen cpeapl.

[Ons Hags3eMHbIX KOHCTPYKUMK, MoABepraemblX aTMOCHepHbIM BO3AEWCTBUSM OKpyXKatowen cpegbl npu
pacyeTHON OTpUUATENbHOM TEMMNEpaType HapPYXHOro Bo3Ayxa B XOMNOAHbIA nepuog oT MuHyc 5 °C go muHyc 40 °C,
NPUHUMAOT MapKy 6eToHa-MaTpuLbl MO MOPO30CTOMKOCTM He HWXe F75, a npu pacyeTHoM TemnepaType Hapy>XHOro
BO34yxa Bblle MUHYC 5 °C B yKa3aHHbIX Bbllle KOHCTPYKUMSX MapKy GeToHa-maTpuubl MO MOPO3OCTOMKOCTM He
HOPMUPYIOT.

B ocranbHbix criyyasix Tpebyemble Mapku 6eToHa-maTpuubl MO MOPO3OCTOMKOCTM YCTaHaBMMBAaKT B
3aBMCMMOCTM OT Ha3Ha4YeHMs] KOHCTPYKUMIA W YCMNOBUWA OKpYXalLleh cpedbl COrfacHo ApYrMM HOPMaTMBHbLIM
OOKYMeHTaM.

5.1.7. Mapky ctanecdunbpobeToHa No BOLOHEMNPOHMLAEMOCTN HasHavalT B 3aBUCUMOCTM OT TpeboBaHunm,
npeabsBNAEMbIX K KOHCTPYKLUSAM, PEXUMA UX IKCMyaTaumm 1 YCNoBUiA OKpyXKatoLLeln cpeapl.

[nsa Haa3eMHbIX KOHCTPYKLMIA, NogBepraeMbix aTMocepHbIM BO3AENCTBUAM MPU pacyeTHOM oTpuuaTenbHON
TemnepaType HapyXHoro Bosgyxa Bbie MuHyc 40 °C, a Takke ANS HapyXHbIX CTEH oTannuBaeMbIX 34aHUN MapKy
6eToHa-mMaTpuLbl N0 BOAOHENPOHULAEMOCTM HE HOPMUPYIOT.

B octanbHbix cnydasx Tpebyembie Mapku OeToHa-maTpuubl MO BOAOHEMPOHWULIAEMOCTU YCTaHABMUBAKOT MO
cneumanbHbIM YKa3aHUsIM.

HopmaTuBHbIE U pacyeTHble 3HAYEHUSA XapakTePUCTUK
6eToHa (MaTpuLbl)

HopmaTuBHblE 3HAa4YEHUS MPOYHOCTHBIX XapakTepPUCTUK
©eToHa-mMaTpuLbl

5.1.8. OCHOBHbIMM NPOYHOCTHbIMU XapakTepucTtnkamm 6eTOHa-ManI/ILI,bI ABINAKOTCA HOPMATUBHbIE 3HAYEeHUA:
- CONnpoTuMBIiEHNA OCEBOMY CXaTUO Rb,n )

- COMpOTUBIIEHUs OceBOMY pacTsikeHunio Ry, .

HopmaTuBHble 3HA4YeHUs1 COMPOTUBIIEHNs BGETOHA-MaTpULIbl OCEBOMY CXaTUIO M OCEBOMY PaCTSKEHMUIO (Mpu
HasHayeHWM knacca OeToHa-mMaTpuubl MO MNPOYHOCTM Ha cxaTue) NPUHMMAaKT B 3aBMCMMOCTM OT Knacca
©eToHa-MaTpuLbl MO NPOYHOCTM Ha cxkaTme B cornacHo Tabnumue 5.1.

Tabnuua 5.1

Bun Beron HopMaTMBHEIE 3HAUeHUA CONPOTMBIIEHMA OeTOHAa-MaTPMLE
comnpo- R n R /I pacueTHHEe 3HaueHMS CONPOTUBIICHUSA
TUBJIE— b,n bt,n

HUA BeTOHa-MaTPHULE OJI NPeIesIbHBEX COCTOSHMIM BTOPOM I'PYIIIIH

R n R , Mlla, npm kjacce OeTOHa-MaTPMLE
b, ser bt, ser
IO MNPOYHOCTM Ha CXaTue
B10 |B15 |B20 |B25 |B30 |B35 |B40 |B45 |B50 |B55 |B60

Cxarnue |Tsaxemsm |7,5 |11,0(15,0(18,5(22,0(25,5(29,0(32,0(36,0(39,5(43,0
oceBOe |UM MEeJIKO—

(mpu3- |[3epHucC-
MeHHas |TelM

npou-— TPYNOEL A

HOCTB)

R ’

b,n

R

b, ser

PacTa- |To xe 0,85(1,10(1,35|1,55|1,75|1,95|2,10|2,25|2,45|2,60(2,75
XKEeHMe

oceBoe

R '

bt,n

R

bt, ser

[IpuMmeuaHme. TI'pynna MeJIKO3ePHUCTHX OeTOHOB-MAaTpuUL, [IPUBEIEeHa
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B n. 2.3 CHull 2.03.01.

Mpu HasHaYeHUu knacca 6eToHa-MaTpuubl Mo NPOYHOCTU Ha oceBoe pacTsxeHue B, HopmaTueHbie 3HaueHus

CONpOTUBAEHNS BGETOHa-MaTpULbl OCEBOMY pacTsikeHuio Ry | NpuHUMAalOT paBHbIMM 4YMCHIOBON XapakTepucTuKe
krnacca 6eToHa-MaTpuLbl HA OCEBOE PACTSKEHME.

PacuyeTHble 3Ha4YeHUs1 MPOYHOCTHLIX XapakTepucTMK GeToHa-MaTpumLbl

5.1.9. Pac4yeTHble 3Ha4YeHus conpoTuBIieHnA 69TOH8-ManI/ILLbI OCeBOMY CxXaTuro Rb N 0CeBOMY paCTAXXEHUO

R, onpegensior no dopmynam:

Rbn

R, =—=;(5.1)
7o
R

R, =—" . (5.2)
Vot

3HaueHus KoathduLMeHTa HaAEXHOCTN NO BETOHY-MaTpuULIE NPU CKaTUU ¥, NPUHUMAIOT PaBHbLIMU:

1,3 - oNa npeaenbHbIX COCTOSTHMI NO HeCyLLen cCnocobHoCTK (nepeas rpynna);
1,0 - ona npeaenbHbIX COCTOSTHMIM NO 3KCNyaTauMoHHOM NPUrogHOCTK (BTopas rpynna).

3HayeHus KoadrLMEHTa HaAEXHOCTM No BETOHY-MaTpULLE NMPW PACTSXKEHUN )y, NPUHMMAIOT PaBHbLIMU:

1,5 - onsa npegenbHbIX COCTOSHUIA MO HECyLlen CNOCOBHOCTM MpY HasHavyeHWn knacca 6eToHa-maTpuubl no
NMPOYHOCTU Ha CXKaTue;

1,3 - anga npegernbHbIX COCTOAHMIA NO HECYyLeN CNOCOBHOCTU NMpu HasHadeHun knacca BeToHa-maTpuubl Mo
NPOYHOCTU Ha OCEBOE PACTSHKEHUE;

1,0 - ona npegenbHbIX COCTOSIHUI MO 3KCMNNyaTauuoHHOW NPUrogHOCTH.

PacuyeTHble 3HaueHusi conpotusnenus Getowa-vatpuusl Ry, Ry, Ry, Ry (¢ okpyrnenvem) B

3aBMCMMOCTM OT Knacca 6GeToHa-maTpuubl MO MPOYHOCTU Ha CXaTue M OCeBOE pacTsKeHue npuBedeHbl: Ans
npeaenbHbIX COCTOSIHUIA NEePBON rPynnbl - COOTBETCTBEHHO B Tabnuuax 5.2 n 5.3, BTopoi rpynnsl - B Tabnuue 5.1.

Tabnuuya 5.2
Bun BeTton PacueTHEE 3HaUeHMA CONPOTMBIIEHMA OeTOHAa-MaTPMLE
conpo- OJi NpeneJibHEIX COCTOSHMM NepBOM Tpynnsl R um R,
TUBJIE— b bt
HUA MIla, npu kJjlacce OeToHa-MaTpMULBl IO NPOYHOCTM Ha CxXaTue

B10 [B15 |B20 |B25 |B30 |B35 |B40 |B45 |B50 |B55 |B60O

Cxarue | Taxenemt |6,0 [(8,5 [11,5(14,5(17,0(19,5(22,0(25,0(27,5|30,0|33,0
oceBoOe |1 MeJIKO—
(npmu3- | 3epHMUC—
MeHHas | el
npou- |Tpynne A
HOCTB)
R

b

PacTa-|To xe 0,56(0,75|0,9 |1,05|1,15|1,30(1,40(f1,50(1,60|1,70|1,80
XeHre
ocepoe
R

bt

lIpuMeuanme. I'pynna MeJKO3EPHUCTHX OeTOHOB-MAaTPpMl, NpMBEIOEHAa
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B II.

2.3 CHull 2.03.01.

Tabnuua 5.3

Bun comnpo- Beron PacueTHEIle 3HaA4YeHMA CONPOTUBJIIEHUA OeTOHa-
TUBJIEHUA MaTPMLBE OJiS IPpeneslbHBIX COCTOSHUN I[1epBOU
rpynnel R, Mlla, npmu kjacce 6eToHa—-MaTpPULE
bt
IO NPOYHOCTM Ha OCeBOe pacCTAXeHUe
BO,8 |B1,2/B1,6|B 2,0|B 2,4|B 2,8|B 3,2
t t t t t t t
PacraxeHue |Taxesbi 0,62 0,93 (1,25 (1,55 (1,85 |2,15 |2,45
oceBoe M MEJIKO—
R 3EPHUCTHIM
bt TPYNNE A
[IpuMmeuaHme. TI'pynna MeJIKO3EPHUCTHX OeTOHOB—-MAaTpHUl, NpMBeINeHa
B . 2.3 CHull 2.03.01.

5.1.10. B HeoGXoAuMMbIX CRnyyasx pacyeTHble 3HA4YeHMSs1 MPOYHOCTHBIX XapakTepUCTUK OeToHa-maTpuubl

YMHOXalOT Ha creaytolme

KoahPULMEHTBI

ycrnosun  paboTbl yunTbiBaowme o0cobeHHoCTn paboTbl

Vi s

GeToHa-MaTpuLibl B KOHCTPYKLIMK (XapakTep Harpysku, yCrioBusi OKpyxatoLlen cpeb! 1 T.4.):
Y1 - 80151 CTanednbpoBETOHHbIX KOHCTPYKLMI, BBOAMMBIN K pacHeTHbIM 3HaueHusim conpotvenennn Ry n R,

n y‘-II/ITI:IBaIOLIJ,I/IVI BIMSIHME ANUTENbHOCTU OENCTBUS CTaTU4ECKOMN Harpy3ku:

Vp1= 1,0 - Npn HENPOOOIMKNTENBLHOM (KPaTKOBPEMEHHOM) AENCTBUN HArpy3Ku;

Vp1= 0,9 - Npu NpoaoIMKNTENLHOM (ANMTENbHOM) AENCTBUN HArpy3Ku;

be - and CTaﬂe(bM6p06eTOHHbIX KOHCprKLI,I/IIZ, 69TOHI/IpyeMbIX B BEPTUKAJIbHOM MOJIOXEHUN NMPUN BbICOTE CIOA

6eToHMpoBaHWs cBbile 1,5 M, BBOAMMBIA K pacHETHOMY 3HAYEHUIO CONPOTMBINEHUS 6eToHa Rb , Vo3 =0,85.

BrnsHne nonepemMeHHOro 3aMopaxumnBaHuAa U OTTamBaHUA, @ TakKke OTpuuateslbHblIX TeMnepartyp yYuTbiBakOT

koappuumeHToM ycrnosuii paboTbl 6eToHa )y, <1,0. Ans Hag3eMHbIX KOHCTPYKLWIA, MOABEPraeMbIX aTMOCHEPHLIM
BO34ENCTBUSIM OKpYXaloLlew cpefbl NPy pacyeTHOW TemrepaType Hapy>XHOro BO3[yxa B XOMOAHbIN Nepuog MUHYC
40 °C v BblwWe, NpUHUMAOT KoaddunumeHT J,, = 1,0.

B ocTanbHbIX cnydasx 3HayeHus KoadpduumeHTa NPpUHUMAalOT B 3aBUCUMOCTM OT Ha3HaYEHUS KOHCTPYKLMU U
YCIOBUI OKpYyXatoLlen cpeabl.

JedhopMaumnoHHble XapakTepuUcTuki 6eToHa-maTpuLb

5.1.11. OcHoBHbIMY AehOPMALMOHHBIMU XapaKkTepUCTUKaMu GeToOHa-MaTpULIbl ABMSKOTCS 3HAYEHMUS:
- MNpeAenbHbIX OTHOCUTENbHBLIX AedopMaunin OeToHa-mMaTpuubl MPU OCEBOM CXaTUM U PacCTsKEHUM (Mpu

OOHOPOAHOM HanpA>XeHHOM COCTOAHUN 6eTOHa-ManVIleI) = Eho W Epos

- HayarnbHoro mopayns ynpyroctv E, ;

- KO3(ppULIMeHTa (XapakTepuCTUKA) NON3Y4ecTn @, o ;

- Ko3ahhuLIMeHTa nonepeyHo Aeopmauumn 6eToHa-maTpuLel (koadpduumenTa MyaccoHa) Vy p;

- KoadbdpULMEHTa NMHENHOW TeMnepaTypHon AedopmaLimn 6eToHa-MaTpuLbl &, .

5.1.12. 3Ha4eHuns NpeaenbHbIX OTHOCUTENBHLIX AedopMaumnin 6eToHa-MaTpuLbl NPUHUMAOT PaBHbIMMU:
Npy HENPOAOIMKUTENBHOM AENCTBUN HArpy3Kku

Epo = 0,003 - npn oceBom cxatuu;

Epo = 0,00015 - npu oceBom pacTaxeHuu;
Npv NPOAOIKMTENBHOM OENCTBUMU Harpysku - no tabnuue 5.6 B 3aBUCUMOCTU OT OTHOCUTENBHOW BMAXHOCTU

Hata neyatn: 07.12.2007
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oKpyXatoLlen cpefpl.
5.1.13. 3HayeHusa Ha4yanbHOro MoAynsa ynpyroctn 6eToHa-maTpuLbl NPU CKaTUN U PaCTSXKEHUM NPUHUMAIOT B
3aBUCMMOCTM OT Kknacca 6eToHa-maTpuubl No NPOYHOCTU Ha cxaTne B cornacHo Tabnuue 5.4.

Tabnuuya 5.4

BeTon 3Ha4dYeHMs1 Ha4YaJIbHOTO MOIYJS yNpyTOoCTM OeTOoHa-MaTpMLE
-3
OpM cCxaTum U pacTsxeHum E , MIa x 10 ,
b
OopM kjacce OeToHa-MaTPMLE! IO MNPOYHOCTM Ha CXaTue

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

T AXe Bl 19,0(24,0(27,5|30,0|32,5|34,5|36,0|37,0(38,0(39,0(39,5

Menkozep-(16,5(20,5(22,5(24,0(26,0(|27,5|28,5]|- - - -
HUCTEM
TPYNNEL A

lIpuMeuanue. I'pynna MeJIKO3EPHUCTHX OeTOHOB-MATPUL NpPMBEeIeHa
B . 2.3 CHuIl 2.03.01.

Mpn NPOOOIHKUTENBHOM OEVWCTBUM HArpy3ky 3HaAYeHMst HadvanbHOro Moayns aedopmauuini GeToHa-MaTpuLb
onpenensioT no gopmyre:

E,

E, =—2—
14—¢%£r

, (5.3)

T

rae @, o - KO3MULMEHT NON3y4ecTn, NPMHUMaeMsbli cornacHo n. 5.1.14.

5.1.14. 3HaveHusa koadduumeHTa nonadyyectn GeTOHa-maTpuubl MPUHUMAKOT B 3aBMCUMOCTU OT YCIIOBWM
oKpyXatoLlen cpeabl (OTHOCUTENBLHOW BIAXHOCTM BO3AyXa) U knacca 6eToHa. 3HayeHus koadhduLUmMeHTa Non3y4ecTu
B6eToHa-maTpuLbl NpuBeAeHbl B Tabnuue 5.5 HacToqawero CI1.

Tabnuua 5.5
OTHOCUTEJIbHA S BHaueHMsa KosbbmuMeHTa nojzyuecTtm oGu
BJIQXHOCTb b,cr
BOBIOyXa OKPY-— npu kJjacce OeTOHa-MaTPMLE Ha CXaTue
Xamlley CpenH,
% B10|B15(B20|B25 |B30 (B35 |[B40 |B45 |B50 |B55 [B60
Benue 75 2,8(2,412,0(1,8 (1,6 1,5 |1,4 |1,3 (1,2 (1,1 |1,0
40 - 75 3,913,412,8(2,5 |2,3 |2,1 |1,9 (1,8 [1,6 |1,5 |1,4
Huxe 40 5,614,84,0(3,6 |3,2 |3,0 (2,8 [2,6 |2,4 |2,2 |2,0
[IpumeuaHue. OTHOCUTEJIBHYI BJI&XHOCTL BO3OyXa OKpYXamolel cpemnb
npuHmuMannT 1o CHull 23-01 kak CpeIHon MEeCSIUHYI OTHOCUTEJIbHYIO
BJIAXHOCTHL HamuboJiee TelJioTo Mecslla IOJisg parioHa CTPOUTEeJSILCTBA.
Tabnuua 5.6
OTHOCU— OTHOCHUTeJNIbHEIE HedopMauum OeToHa-MaTPHULE NPU IPOIOJIXKMTEJILHOM IEeMCT
TeJIbHasA
BJIQXHOCTb OpY CXaTum opu pactT
BO3IOyXa T T T
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oKpyXa-— 3 3 3 3

omen sncuyiod  x 10 |smocuyion x 10 |sncuiiod x 10 |sncuion x 10 |sncuion X

cpenel, % b0 b2 bl, red bt0 bt2

Breme 75 3,0 4,2 2,4 0,21 0,27

40 - 75 3,4 4,8 2,8 0,24 0,31

Huxe 40 4,0 5,6 3,4 0,28 0,36
lIpuMeuanme. OTHOCUTEJILHY BJIAXHOCTL BO3Iyxa OKPYyXaolel Cpems

npuumuMaioT 1o CHull 23-01 Kak CpelHiln MeCSUHYI OTHOCUTEJILHYIO

BJI&XHOCTL HamboJiee TeIJIoT0o Mecdlla IJid paloHa CTPOMTEJILCTBA.

5.1.15. 3HayeHune koadhdumUMeHTa nonepeyHon aedopmaunmn 6eToHa-MaTpuLbl onyckaeTcs npuHumaTh Yy p
=0,2.

5.1.16. 3HayeHne koacbpUUMeHTa NMHENHON TeMnepaTypHon gedopmauun 6eToHa-maTpuLbl NPYU N3MEHEHUN
TemnepaTypbi oT MuHyc 40 °C fo nnoc 50 °C npunmmatot ¢, =1-107° °C.

5.1.17. Tlpn HeobxoouMMOCTM B pacyeTax XapaKTepucTukum 6eToHa-maTpuLbl Eb, Eb,f n o MoryTt

3aMeHATbCA COOTBETCTBYIOLLUMMU  XapakTepucTukamm cranedumbpobeToHa, onpegensiemMmbiMu MO CreayroLwmnm
dopmynam.

HauanbHblit Moaynb ynpyroctu ctanedubpobetora E;, onpenenserca no dopmyne:
E/, =E (Q—u)+E 1. (5.4

3HauveHus koapduumeHTa NMHENHOW TemnepaTypHon aedopmMauun ctanedmnbpobeToHa X g, onpegensieTcs
no copmyne:

A = O (L= a4, + i, (5.5)

roe Qg - KoahdUUMEHT NUHENHON TemnepaTtypHon gedopMauun ctanu, npuHuMmaembii pasHbiM 0,000012
npu Temnepartype B gnanasoHe ot MuHyc 40 °C go nntoc 50 °C.
B dopmynax (5.4) n (5.5) U4, - KoOahpumumeHT hrnbposoro apmmpoBaHms no odvemy.

5.2. APMATYPA
MNokasatenu kavecTsa apmaTypbl

5.2.1. Onsa ¢pmbpoBoro apMmpoBaHusi ctaneunbpobeTOHHbIX KOHCTPYKLMI NPUHUMAaETCs cTansHasa gpubpa:

- bpesepoBaHHasi U3 cnsabos., Bbinyckaemasi no TY 0882-193-46854090;

- pe3aHHas u3 cTanbHOro nucTa, Bbinyckaemasi no TY 0991-123-53832025;

- pybneHHas 13 npoBoOoKM, Bbinyckaemasi no TY 1211-205-46854090.

5.2.2. TpoueHT hnubpoBoro apMupoBaHus no obbemy L, (cogepxaHue dpuodpbl B 1 M3 cTanednbpobeToHHOM

CMeCK) yKa3sblBaeTCsl B MPOEKTHOM OOKYMEHTaUUW Ha n3aenue, KOHCTPYKLMIO U COOPYXEHNE.

5.2.3. CtepxHeBasi apmatypa 4 KOMOMHMPOBAHHOMO apMMpPOBaHNS CTanedmnbpobEeTOHHbIX KOHCTPYKUURA, a
Takke 3aknagHble geTanu NpPUHMMAKTCH B COOTBETCTBUM C pekomeHpauusmu nn. 5.2.1 - 5.2.12 CIl 52-101 u
pasgenos 2.2.1 - 2.2.2 CI1 52-102.

HopmaTtuBHbIE 1 pacyeTHbIe 3HAYEHUS XapaKTePUCTMK prnbposon
apmartypbl (pubpbl)

HopmaTrBHbIe 3Ha4YeHUs NPOYHOCTHBIX XapaKTepPUCTUK pubpbI

OCHOBHOM MNPOYHOCTHOM XapakTEepUCTUKON UOPbI SBMSIETCA HOPMATMBHOE 3HA4YeHWe COMNPOTUBIEHMS
pacTsKeHUIo Rf,n , IPMHMMaeMoe B 3aBMCUMOCTU OT Buaa onbposor apmatypbl no tTabnuue 5.7.
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Tabnuua 5.7
N Bun ombporoit |HopMmMaTuBHEIE COMNPO-— KosdoduumenT |PacueTHBE
n/n apMaTypH TUBJIEHUS PACTAXEHMIO| HaIeXHOCTU CONMPOTUBJIIE—
R M pacueTHHE no oubpoOBOM |HUS pacTa-—
f,n apmMatype XeHuo omb-
CONPOTUBJIEHUS raMMma POBOV apMa-
PacTaXeHMO f TYPH IJ14
IJig [OpeneibHBIX IpM pacyeTe |NpelesibHEX
COCTOSHUM BTOPOM KOHCTPYKLUUM | COCTOSAHUN
rpynnel R , Mlla |mo npenesibHBEM | 1epBOM
f,ser COCTOSHUAM Tpynnsl R,
f
nepsoM | BTopou | Mlla
TPy | TPYIINE
1. |dubpa 600 1,10 1,00 500
cTajybHag,
bpe3epoBaHHad
us cuabos,
oTBeYalas
TY 0882-193-
46854090
2. |%Pubpa FIBREX
cTajybHag,
pesBaHHag
M3 CTaJIbHOTO
JaucTa,
oTBeyYamas
TY 0991-123-
53832025
COOTBETCTBEHHO
n3 CcTanan
KJjlacca
IO MPOYHOCTM:
1 460 1,05 1,0 440
2 550 1,05 1,0 520
3 640 1,10 1,0 580
3. |dubpa crTajb-
Had, pyOJeHHasa
13 IPOBOJIOKM,
oTBeYaas
TY 1211-205-
46854090:
XEHIOVKC HENDIX|1050 1,10 1,0 950
MVKCAPM MIXARM|1100 1,05 1,0 1050
OVBEKC 950 1,10 1,0 860
FIBAX-1/50
OVBEKC 820 1,10 1,0 750
FIBAX-1,3/50
TBUYHOJIST 1150 1,10 1,0 1050
TWINFLAT

YKasaHHas KOHTponMpyemas xapaktepucTuka pmbpbl MpUHMMAETCS B COOTBETCTBUM C BbllleyKa3aHHbIMU TY 1
rapaHTMpyeTcsi ¢ BeposATHOCTbio 0,95.

PacyeTHble 3HaYeHUsI MPOYHOCTHbLIX XapakTepucTuk ropbl

5.2.4. PacueTHoe COMpOTUBNEHUE huUbpbl PacTSKEHUIO ANS NpeferibHbIX COCTOSHUIA nepsoit rpynnbl R
onpegenseTca nyteMm [OeneHus HOPMAaTMBHOIO COMPOTMBIIEHUS Ha KOSMUUMEHT HagexHoOCTU no dmbpoBon
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apmaTtype }; , npuBeAeHHbIV B Tabnuue 5.7.
5.2.5. Mogynb ynpyroctu cransHol cmbposoi apmatypbl E¢ , npurumaeTcs paBHbIM:
2,0 -10°Mna - ans unbpsbl, hpesepoBaHHON N3 cnsbos, Boinyckaemown no TY 0882-193-46854090;
2,1-105 Ma - gna gpubpbl, pe3aHHoN U3 CTanbHOro NucTa, Boinyckaemon no TY 0991-123-53832025;

19 -10° MMNa - ans punbpsbI, pybneHHoM 13 NPOBOMOKK, Bbinyckaemon no TY 1211-205-46854090.

5.2.6. Npn kKOMBMHUPOBAHHOM apMUpoBaHuK (cM. nn. 4.1.2; 5.2.3) HopMaTUBHLIE U pacyeTHbIE CONPOTUBNEHMS
PaCTSHKEHUIO M CXKaTUKO CTEPXKHEBOW apmaTtypbl, KOIMUUMEHTbI yCrnoBuin paboTbl U MOZynM YNPYroctn 3TOW
apmaTtypbl npuHumatoT cornacHo CI152-101 n CIM 52-102.

MpeaBapuTesbHblE HANPSKEHWS CTEPXKHEBOW apMaTypbl
npy KOMBUHUPOBAHHOM apMUPOBaHNK

5.2.7. TpepBapuTenbHble HaNpsXKEHWs CTEpXHEBO apmatypbl Oy, npuHumator He Gonee O0,9R( . ans

ropsiyekaTtaHon 1 TepMoMEXaHUYECKU YNPOYHEHHOW apMaTypbl U He 6onee 0,8R5,n ansa xonogHoaedopM1MpoBaHHON

apmMaTypbl U apMaTypHbIX KAHaTOB.

5.2.8. Tlpu pacyeTe npeaBapuUTENbHO HAMPSHKEHHbIX KOHCTPYKUMA crnegyeT YYWTbIBaTb  CHWXKEHWe
npeaBapuTenbHbIX HaNPsPKEHUI B CTEPXXHEBOW apMaType BCNeACTBWE MOTEPb NPEABapUTENBHOrO HaMpPsKeHUs 00
nepefayn ycurnum HaTsXXeHus Ha ctanedmbpobeToH (MepBble NOTepu) M Nocrne nepefadv yCunus HaTshKeHus Ha
cTanecunbpobeToH (BTOpbIE NOTEPHN).

MepBble noTepu npenBapuUTENbHOIO HampsKEHUst BKIOYAKOT MOTEPUM OT penakcauuu npeaBapuTenbHbIX
HanpsbkeHui B apmaType, OT TeMmrepaTypHOro nepenaga npuv TepMuyeckon o6paboTke KOHCTPYKUWA, OT
aedopmalimm aHkepoB u gedopmaumm opMbl (YNnopos).

BTopble noTepy nNpenBapUTENBbHOrO  HaMpPsDKEHWs]  BKIOYAOT  MOTepM OT  ycagkM M NOM3y4yecTu
ctanegunbpobeToHa.

5.2.9. lNoTepu oT penakcaumm HanpsXXeHuin apMmatypbl AO'Spl, onpegensoT nNo opmynam:
ansa apmatypsbl knaccoB A600 - A1000 npu cnocobe HaTsKeHUs:

-2,0; (5.6)

mexanuueckom - Ao, =010,

anektpotepmudeckom - Aoy, = 0,030, ; (5.7)
ansa apmatypbl knaccoB Bp1200 - Bp1500, K1400, K1500 npu cnocobe HaTshkeHust:

O'Sp

-0,1|0

MexaHudeckom - Ao, =| 0,22 .

0 (5.8)

s,n
ANEKTPOTEPMMUYECKOM - Ao'spl = 0,05O'Sp. (5.9)

3pecb O, npuHumaetcs 6es noteps B Mla.

Mpu oTpuLaTenbHbIX 3HadeHusix Ao, nputumatotr Ao, = 0.

Mpy Hanmuum Gomnee TOYHbIX AaHHbIX O penakcauuv apmaTypbl OOMyckaeTcsl NPUHMMaTh WHble 3HayYeHust
noTepb OT penakcauuu.

5.2.10. MoTtepmn AO'SpZ OT TemnepaTypHOro nepenaga At | °c, onpegensaemMoro Kak pasHocTb Temnepartyp

HaTsAHYTOM apMaTypbl B 30HE HarpeBa W YCTPOMCTBA, BOCMPUHUMAIOLLETO YCUIUS HATSHKeHUsI Npu Harpeee GeToHa,
NPUHUMAIOT PaBHbLIMU:

Ao, =1,25At . (5.10)

Mpn OTCYTCTBMM TOYHBIX AaHHBIX MO TeMNepaTypHOMY nepenagy gonyckaercs npuHumatbe At = 65 °C.
Mpn Hanuuun Bonee TOYHbIX AaHHbLIX O TemnepaTypHonm obpaboTke KOHCTPYKUMWM AOMYyCKaeTcs MpUHMMAThb
MHbIe 3HaYeHNs NOTepb OT TeMnepaTypHOro nepenaaa.
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5.2.11. ToTtepn ot gedopmaumm crtanbHon copmbl (YnopoB) AO'Sp3 npu HEOOHOBPEMEHHOM HATSDKEHUU
apmMartypbl Ha opMy onpeaensoT no opmyrne:
n-1

Al
Ao, =——E_, (5.1
*on 1 &1

rae N - YUCno CTepXKHeN (rpynn CTepXHeN), HaTArMBaeMblX HEOAHOBPEMEHHO;
Al - cbnuxeHne ynopoB Mo NUHWM OEWUCTBUS YCUMUS HaTSOKEHUS apmaTypbl, onpegenseMoe K3 pacyeTa

aedopmaunn hopmbl;
| - paccTosiHMe Mexay HapyXXHbIMU rPaHAMN YNOpPOB.

I'Ile OTCYTCTBUU AaHHbIX O KOHCTPYKLUUWN (bOprI N TEXHOJIOM'Mn N3roToBneHna aonyckaeTca npuHMMaThb AO—SpS

=30 MMa.
Mpu anekTpoTepMmnyeckoM cnocobe HaTsKeHUs apmaTypbl NoTepu oT AedopManm popMbl HE YyYMTLIBAKOTCS.

5.2.12. MNMoTepwn oT AecbopMaLmMm aHKEPOB HATSXKHbIX YCTPOUCTB AO'sp4 onpegensaT nNo opmyrne:

Al
Aoy, =T E. (612)

rae Al - oBxaTune aHKepoB UMK CMeLLeHUE CTEPXKHS B 3aXXMMaX aHKepOB;

| - paccTosiHMe Mexay HapyXHbIMU rPaHsMK YropoB.

Mpwv oTCyTCTBMM AaHHbIX JonyckaeTcsa npuHumate Al = 2 mm.

Mpu aNekTpoTepPMUYECKOM Cnocobe HaTsKEHUS apMaTypbl NoTepu OT AedopMaL aHKEPOB He YYMTLIBAIOT.

5.2.13. MNMoTepwu oT ycagku ctanedmnbdbpobeToHa AO'Sp5 onpegensT no gopmyrne:
AUsps = gfb,sh Es ’ (513)

rae € s - Aedopmaumm ycagkv ctanedmnbpobeToHa, 3HaYeHN KOTOPbIX MOXHO NPUOMKEHHO NPUHMMATL B

3aBMCMMOCTM OT krnacca 6eToHa-MaTpuLbl PaBHbIMM:
0,0002 - gns 6eToHa-maTpuubl knaccos B35 n Huxe;
0,00025 - gnst 6eToHa-maTpuLbl knacca B40;
0,0003 - gna 6eToHa-MaTpuLbl knaccoB B45 u Bhiwe.
HonyckaeTtcst noTtepu oT ycagku ctanedmnbpobeToHa onpenensats 6onee TOYHBIMU METOAAMM.

5.2.14. NMoTepwn oT nonsy4yecTtun ctanegudbpobeToHa AGSpG onpegensioT no gopmyre:

0, 8a¢b,cro-fbpj
2
eop ysj Aed

red

Ao... =

spj6

, (5.14)

1+ Oy 1+ @+o, 8§0b,cr)

rae @y o - KOAMPMULIMEHT NON3y4ecTn 6eToHa-MaTpuLbl, NPUHUMaEMBbI cornacHo n. 5.1.14 Hactosuwero CIT;

O fppj - HanpsbkeHuss B cranembpobeToHe Ha ypOBHE UEHTpa TAXEeCTUM paccmaTpuBaemoi j-1 rpynmbl
CTEPXXHEW HanpsiraeMon apmaTypbl;

€op - OKCLIEHTPUCUTET yCUnus P(l) OTHOCUTENbHO LEHTpa TSXKECTU NPUBEOEHHOrO MOMepeyHoro ceveHns
3NeMeHTa;

Y - paccTosiHme Mexay LEeHTpaMn TsHKEeCTW CeYeHUst paccmMaTpvBaeMOW rpynmbl CTEpXHEe! HanpsiraeMon
apmMartypbl 1 NPUBEAEHHOMO NOMNepeYHOro CeYeHNs ANEeMeEHTa;

A., |l - cooTBeTcTBEHHO nMoOWaAb NPUBELEHHOTO CEYEHUSI ONEMEHTa M ee MOMEHT WHepLuu
OTHOCMUTESBHO LIeHTpa TSXKEeCTN NPUBEOEHHOr0 CeYeHNs;

Hgpj - KOI(PPULMEHT apMMPOBaHUSA, PaBHbIN &pj I'A rne n A n Aspj - nnowagu nonepeyHoro ceyeHus
COOTBETCTBEHHO 3fieMeHTa U paccmaTpmBaeMou rpynnbl CTEPXKHEN HanparaeMon apMatypbl.
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Mpu 3TOM 3HaYeHMs! NOTepb NPEABAPUTENLHOTO HaMpsHKEHWst OT nonsyyectu cranedubpobetoHa Ao

NPUHUMaKOT onpegerneHHbiMu no gopmyne (5.14) Hactosiwero CI ¢ yMHOXEHMEM Ha MOHWXaLWMA KO3hPULNEHT,
yYuTbIBaKLLNIA BAUSHUE (OMOPOBOro apMUPOBAHKS U MPUHMMaEMbIA PaBHbIM:

0,95 -npu 0,005 < p,, <0,007;
0,90 - npu 0,007 < 1, <0,01;

0,85-npu iy >0,01.

HonyckaeTtcst notepu oT nonsyyecTn cranedundpobeToHa onpeaensite 6onee TOUHbLIMU METOLAMMU.

Hanpspkennss O, onpepenstoT no npaeuiam pacyeta ynpyrux matepuarnos, npuHuMasi npuseaeHHoe
CeyeHne QanemMeHTa, BKNOYawLWee nnowaan ceveHus cranegubpobeToHa W BCeV NPOAONLHON apmaTypbl

E

S

Ew

(HanpsiraemMol M HeHanpsiraemomn) ¢ KoadpUUMEHTOM NpUBEAEHUST apMmaTypbl K cTanegumbpobeToHy & =

cornacHo n. 5.2.16.
5.2.15. MNMonHble 3Ha4YeHNs1 NepBLIX NOTEPb NPEABaPUTENBHOrO HanpsXXeHua apmaTtypbl (no nn. 5.2.9 - 5.2.12)
onpeaenstoT no gopmyne:

i=4
Ao,y =D Aoy, , (5.15)
i=1

rae i - Homep nNoTepb NPeaBapUTENBHOIO HaMpPsKEHUS.
Ycunue npegBaputenbHoro obxartusa cranedndpobeToHa ¢ y4eToM NepBbIX NOTEPb PaBHO:

Py = Z(A%pjaspa)j), (5.16)
J

rae Ay M Ogqy; - COOTBETCTBEHHO MMOWAAL CEYEHUs j-I1 FPYMMbl CTEPXKHEN HAanpsiraeMoil apmaTtypsl B
ceYeHUn anemeHTa 1 NpeaBapuTeribHOe HanpshXeHne B rpynne ¢ y4eToM NepBbiX NOTePb, paBHOE

Opmj = T ~A0gw) -

3pecb O, - HauanbHoe NpeaBapuUTErbHOE HanpPsXXeHWe paccMaTpPUBAEMON rpynbl CTEPXKHEN apMaTypsl.

MornHble 3HaYeHMs1 MepBbIX U BTOPbIX MOTEPb MpPeaBapuUTENbHOro HanpskeHus apmartypbl (no nn. 5.2.9 -
5.2.14) onpegenstoT No opmyrne:

i=6
ACy =D Aoy . (5.17)
i=1

Ycunve B HanpsiraeMol apMaType C y4eTOM MOSIHbIX NOTEPb PaBHO:

Floy = Z(&m"sp(z)j) , (5.18)
]

A€ Ogp)j = O ~ AT ) -

Mp1 NPOEKTMPOBaHMM KOHCTPYKLMIA MOSHbIE CyMMapHble NoTepn Og,;); CreayeT npuHumatb He meHee 100

MMa.

Mpun onpedeneHun ycunus npenBapuTenbHOro obtxaTtus cranedubpobetoHa P ¢ yyeToM MOMHbLIX NOTepb
HanpsKeHUi criefyeT yunTbiBaTbh CKMMatOLLME HanpshKeHWst B HeHanpsiraemMon apMaType, YACIIEHHO paBHble CymMMme
noTepb OT ycagku U Non3y4yecTu cTanepmbpobeToHa Ha YpoBHe 3ToW apMaTypbl.

5.2.16. llpedBapuTenbHble  HanpsbkeHuss B craneubpobetoHe O, npu nepedade  ycunus
npenBapuTenbHOro obxatus P(1)= OonpefensiemMoro ¢ y4eTom MepBbiX MOTEPb, HE AOIMKHbI MPEBbIWATb: €Ccnu

HanpsHKEHUS] YMEHbLUAIOTCS UMM HE U3MEHSIIOTCS NPW AeACTBUM BHELLUHWX Harpysok - 0,9bep; €Cn HanpshKeHUs
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YBENMNYNBAKOTCA Npn 0EeNCTBMN BHELLHUX Harpy3okK - O, 7 bep .

Hanpsxkenus B ctanecubpobetoHe O, onpedensiot no gopmyrne:

Fo | Py | My

+ , (5.19)
AYed Ired Ired

Ofpp =

roe P(l) - ycunue npeaBsaputeribHoro obxatus ¢ Y4€TOM MNepBbIX NOTEPb,

M - unarmbatowimii MOMEHT OT BHELLUHEN Harpysku, OENCTBYHOLWMA B cTagum obxatma (cobCTBEHHLIN BEC
anemeHTa);

eop' OKCUEHTPpUCUTET YyCcunua P(l) OTHOCUTENbHO UEeHTpa TAXEeCTU npuBeneHHOro nonepeYvyHoro cevyeHund

3NeMeHTa;
Y - paccTosiHMe OT LieHTpa TSXKECTU CedYeHus A0 paccMaTpMBaemMoro BOMoKHa.
5.2.17. OnvHy 30HbI Nepefayv NpeaBapuTErbHOrO HanpshkeHust Ha crtanedmnbpobeToH anst apmaTtypbl 6e3
OOMNOMHUTENBHbBIX aHKEPYOLWUX YCTPOUCTB onpeaensioT no gopmyne:

o
|, = LAS (5.20)
Rbondus

HO OHa AormkHa ObiTb He MeHee 10 ds 1 200 MM, a 4nst apMaTypHbIX KaHaToB - He MeHee 300 mMm.
B dopmyne (5.20):
O, - NpeBapuTeNnbHOe HanpsikKeHWe B HanpsiraeMow apmaType ¢ y4eToM nepBbix noTepb (Cm. . 5.2.15);

Roond -~ COMPOTUBMIEHME CLEMNEHWs HanmpsiraeMoil apmatypbl co  cTanedubpobeToHoM, oTBevaloLee
nepeaaToyHoOM NpoYHOCTU cTanedmnbpobeToHa 1 onpegensieMoe CornacHo ykasaHusam n. 8.3.25;
A,, Uy - cooTBETCTBEHHO Nrowwazb 1 NepuMeTp CTEPXKHS apMaTypbl.

Mepenayy NpeaBapUTENbLHOMO HaNPSHKEHUS C apMaTypbl Ha cTanednbpoGeToH pekoMeHaYeTCs OCYLLECTBSATL
MnaBHo.

6. PACHET OJIEMEHTOB CTANE®UBEPOBETOHHbIX KOHCTPYKLNA
Mo NPEAENbHBIM COCTOAHWAM MNEPBOW I'PYTIMNbI

6.1. OBWME NMONOXEHNA

6.1.1. CtanedmnbpobeTOHHbIE 3NIEMEHTbI PACCYMTLIBAKOT MO NPOYHOCTM Ha AENCTBME U3rnbatoLLMX MOMEHTOB,
NPOOONbHBLIX U MOMEPEYHbIX CWM, KPYTALWUX MOMEHTOB U Ha MECTHOe OEeNCTBME Harpysku (MecTHoe cxkaTtue,
npoaaenvBaHue).

6.1.2. Tpun pacyeTe cTanedMOpPOBETOHHbBIX KOHCTPYKUMA NO MPOYHOCTM OHW pacCcMaTpuBalOTCA Kak
xenes3obeToHHble ¢ pnbpoBON apmaTypoin, paBHOMEPHO pacnpeneneHHon no Bcemy oo6bemMy (CeyveHuto).

6.1.3. PacyeT no npo4HOCTU cTanedumbpobeTOHHbIX KOHCTPYKLUMIA MPON3BOAUTCS MO NpefeSibHbIM YCUIMUSAM C
y4yeToOM Bua apMmMpoBaHusi - GUBGPOBOro Unum KOMOUHMPOBAHHOIO (CM. n. 4.1.2).

6.1.4. PacyeT npeaBapuTeNnbHO HanpsXXeHHbIX 3MeMeHTOB MNPOM3BOAAT ANA CTagun 3Kchnyataumy Ha
OencTBne m3rnbalromx MOMEHTOB WM MOMEPEeYHbIX CUM OT BHELUHWX Harpy3oKk M Ans CcTaguu npeaBapuTenbHOro
obxaTnss Ha OencTBME yCunuii OT MpPeaBapUTENbHOrO HATSDKEHWs apMaTypbl M YCUNUA OT BHELUHWX Harpysok,
OENCTBYIOLLMX B CTaamm obxatusi.

6.1.5. PacyeT npegHanpsikeHHbIX cTanedubpobeToHHbIX 3N1EMEHTOB B CTagMM 0GXaTus NpoM3BOAAT Kak npu
BHELIEHTPEHHOM CXaTuUW yCUnnem npeaBapuTenbHOro obxatusa B npeaenibHOM COCTOSIHUM CornacHo n. 6.3.2.

6.1.6. Tpu pacdeTe npenBapUTENBHO HaNPSXXEHHbIX CTanedmMbpobEeTOHHbIX 3MEMEHTOB MO MPOYHOCTU
CnefyeT yunTbiBaTb BO3MOXHbIE OTKIMOHEHWsI NPeABapUTENBHOIO HamnpsbkeHWs, onpegensieMoro cornacHo n. 5.2.15

NyTeM YMHOXEHUS 3Ha4YeHUn O, (MM ycunus obxatus Pj) AN paccMaTpuBaeMoro j-ro CTepXXHS Unu rpynnbl
CTEPXXHEN HanpsraemMomn apMatypbl Ha KOIPPUUNEHT Vg, .

3HaueHus KoadhpUuumeHTa ¥y, NPUHMMAOT paBHbIMM:

0,9 - npy GnaronpuUSTHOM BIMSIHAN NPEABAPUTENBHOMO HaNPSKEHUS;
1,1 - Npu HeBnaronpUATHOM BIUSHUM NPEeABaPUTENBHOIO HaNPSXKEHS.
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6.2. PACHET MO NPOYHOCTU CTAJNIEOGUBEPOBETOHHbLIX SNIEMEHTOB
HA JENCTBUE N3TMBAIOLLNX MOMEHTOB U MPOJOMbHBLIX CUT

O6LWwme nonoxeHus

6.2.1. Pac4yeTr no npo4yHocTM cTanedubpoBEeTOHHLIX 3NEMEHTOB MpU AENCTBUM U3rMbaloLMX MOMEHTOB U
NPOOONbHBIX CUMN (BHELLEHTPEHHOE CXaTue UMW pacTshKeHue) cnegyeTt Npou3BoauTb Ansi CEYEHUIN, HOPMarbHbIX K X
NpPoAOSIbHOM OCH.

PacyeT no nNpo4yHOCTU HOpMarbHbIX CeYeHU cTanednbpobeTOHHbIX 3MeMEeHTOB creadyeT NpousBOAWUTbL Ha
OCHOBE NpeaerbHbIX YCUIUN.

PacuyeT no npoyHocT cTanembpobeTOHHbIX 3NEMEHTOB Ha AENCTBUE KPYTALLMX MOMEHTOB [OMycKaeTcs
npou3BoauTb Ans cTaned@unbpobeTOHHbIX 3N1EMEHTOB C KOMOMHMPOBAHHLIM apMUPOBAHNEM HA OCHOBE MOSIOXKEHWUIA U
Mo aHanormm ¢ pacyeToMm ene3obeToHHbIX 3nemMeHToB no nn. 6.2.36 - 6.2.41 CI1 52-101.

6.2.2. lNpn pacyeTe BHELEHTPEHHO CXaTbIX cTanedubpobeTOHHbLIX 3NEMEHTOB crnedyeT yYuTbiBaTb BNUSHME
npornba Ha nx HecCyLLy cnocobHOCTb, kKak NPaBuUo, NyTemM pacyeta KOHCTPYKUUA No AeOpMUPOBAHHON CXEME.

[onyckaeTcss NpousBoAnTbL pacyeT KOHCTPYKUUIA MO HeAedOpMMPOBaAHHOW CXEMe, YUYUTbiBasi npu rMbKoCcTh

I €

— >14 BnuaHue npormba snemMeHTa Ha ero NPOYHOCTb, NMYTEM YMHOXEHUS! Ha4YarlbHOTO 3KCLEeHTpUcUTeTa
|
koacpcpuumeHT 77, onpenensiemblit cornacHo n. 6.2.26.

6.2.3. [Ina ctanednbpobeTOHHbIX 35IEMEHTOB, Y KOTOPLIX NpegeribHoe ycunuve no MpoYHOCTU OKasbiBaeTCs
MeHbLLE NpeaenbHOro ycunus no obpasoBaHuio TpewwuH (n. 7.2.6), nnowans CeyYeHus NpPOLONbHOM apmatypbl
OomkHa OblTb yBenMyeHa MO CpaBHEHUIO C Tpebyemol M3 pacyeTa Mo MPOYHOCTM He MeHee yYem Ha 15% wnu
COOTBETCTBOBATL NpeAeribHOMY YCUInio Mo 06pasoBaHnio TPELLMH.

Ha

PacueTt no NPOYHOCTU HOPMaJlbHbIX ceyeHumn
no npenesibHbIM YCUInam

6.2.4. MpegenbHble ycunus B CEYEHUM, HOPMamnbHOM K MPOAONbHOM OCU 3fieMeHTa, crieayeT onpeaensTb
NCXOAN M3 criefyoLmx NpeanocbIriok:

- conpoTuenenne cTanednbpobeToHa pPacTSKEHUIO NPeACTaBMAETCA HaNpsHKEHUSMU, paBHbiMM Ry, 1
paBHOMEPHO pacrnpeneneHHbIMU Mo PacTsAHYTON 30He cTanedndpobeToHa;
- conpoTUBMEeHne cTanednbpobeToHa CXaTUio NPeACTaBNAETCH HanpsXXeHnsaMu, pasHbiMn Ry 1 paBHomepHo

pacnpegeneHHbIMU Mo CXXaTomn 30He cTanemnbpobeToHa;

- pedopmauum (HanpspkeHust) B apmaTtype onpedenstoT B 3aBUCUMOCTU OT  BbICOTbI  CXKaToW 30HbI
ctanedunbpobeToHa;

- pacTsrMBaloLLMe HanpsbkeHUst B CTEPXXHEBOW apMaTtype NpuvHUMMaloT He Gonee pacyeTHOro COMpoTUMBIIEHMUS

pactsokeHunio R ;

- OKAMAIOLWME HanpshkeHWs B CTEPXXHEBOW apmaTtype npuHUMaioT He 6oree pacyeTHOro COMpOTUBIIEHUS
oxatuo R .

JonyckaeTcs NpUHUMATL ANs PacTSHYTOW apMaTypbl C YCMOBHLIM NPEAENnoM TeKYYecTU HanpshkeHus Bbille
R,, Ho He 6onee 1,1 R, B 3aBucumocTy oT cooTHowwerus & n &, (n. 6.2.15).

6.2.5. PacyeTHble conpoTusneHns ctanedubpobetora cxatuio Ry, n pactskenmio Ry, onpepensiotcs B

3aBUCMMOCTM OT Kracca no NPo4YHOCTM Ha cxaTtne GeToHa-MaTpuubl, FreOMETPUM N Pa3MepPOB CEYEHUS SrieMeHTa B
COOTBETCTBUM ¢ Nn. 6.2.6 - 6.2.12 HacTosiwero Cr1.

6.2.6. Mpu onpepenenun Ry, pasnuuatotcsa gsa cnyyas:

nepBbIi Criyyan: CONpOTUBIEHME pacTsXKeHuo cTanedubpobeToHa ncyepnbIBaeTcst 3-3a 06pbiBa HEKOTOPOro
konm4decTBa oubp 1 BbiAeprnBaHnUs ocTanbHbIX, YTO ONpeaenseTcs yCrnoBUEM:

If

| —: (6.1
<2( )

f,an

BTOPOW Cryyai: CONPOTUBIIEHME pacTsbkeHMI0 cTanedunbpobeToHa McyepnbiBaeTcs M3-3a BblAepruBaHus 13
©eToHa ycnoBHO Bcex nbp, 4To onpeaenseTcst yCrioBueMm:
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B dopmynax (6.1) n (6.2) |f,an - ANvHa 3agenku ¢ubpbl B GeToHe, obecneuyvBalowas ee paspbiB npu
BblAEeprMBaHuu, onpegensemMas no opmyre:

def,rde, r
lf,an=—Re =, (6.3)

b,ser

roe d, red - MPUBEAEHHbIN AMaMeTp ncnonb3yemon pubpbl, Mu;
R ser - HOPMaTMBHOE CONPOTUBREHME pacTshkeHuto pubp, MMa;

17 - KO3(PDULIMEHT, YUUTBIBAKOLLNIA aHKEPOBKY (pMOpPbI M NPMHUMAEMBIN PABHbIM:

0,6 - onsa doubpel mapkm FIBREX, pe3aHHon 13 nucta, Bbinyckaemon no TY 0991-123-53832025;
0,8 - ana counbpbl, hpesepoBaHHON U3 crsaboB, Bbinyckaemon no TY 0882-193-46854090.
[na ¢unbpbl, pybneHHOW 13 ctanbHOW MPOBOSOKM, Bbinyckaemon no TY 1211-205-46854090, koadhduumneHTt

1 NpuUHMMaeTCcsa paBHbIM:

0,9 - ana coumbpbl mapkn XEHOAWKC HENDIX;

0,85 - ana ¢unbpbl mapkm PUBEKC FIBAX-1/50;
0,80 - ana pubpbl mapku PUBEKC FIBAX-1,3/50;
0,75 - anga oubpel mapkn TBUHONIT TWINFLAT;
0,70 - ana ¢unbpsl Mmapkn MUKCAPM MIXARM.

Mpu npoekTuposanun d; ., NpuHUMaeTcs paBHbIM:
d; . =113,/S; , (6.4)

roe Sf - nnowaab HOMWUHallbHOro nonepeYvyHoro ceYdeHud q)VI6pr, onpegenaemMmasa nNo ee HOMWUHallbHbIM

pa3smepam, NpyHMMaeMbiM MO COOTBETCTBYIOWNM TY.
Ona dunbpsl, dhpesepoBaHHON 13 crisibos, Bbinyckaemown no TY 0882-193-46854090, gonyckaeTcs NpUHMMaTh

sHavenve d; 4 =1,1 mm.
6.2.7. Ecnn nmeeT MeCTO NepBbIi CriyyYan McyYepnaHvus CONpOTUBIIEHNsT pacTshkeHuo ctanedumbpobetoHa, To
senmunHa Ry, onpepensetca no opmyne:

R =M, KTkozr/uvaf (-

Ifan)+0’1Rb(0,8— 2u,,—0,005) |, (6.5)
f

rae M, - koadpduumeHT ycnosuit paboTbl, NpuHUMaembln pasHbiM 1,0 ana dubpel 13 cnabos; 1,1 - ana
unbpkl U3 NMcTa u pubdpbl U3 MPOBONOKY;

kOr - KO3h(PMUMEHT OpMeHTaLMN, YYNTbIBAOLLMIA OpUeHTauuio ubp B obbeme anemeHTa B 3aBUCUMOCTU OT
COOTHOLLEHUS Pa3MEPOB CEYEHNS ANEMEHTa 1 ANUHbI hrbpbI, NpUHMMaembI no Tabnuue 6.1;

M, - kK0ahPULMeHT hnbpoBoro apmMmpoBaHnd No oobLEMY;

KT - KOahPULMEHT, onpedensemMbl no opmyne:

Ky =1~ (12-804,,)* . (66)

Tabnuua 6.1

3HaueHye Xk B 3aBMCHUMMOCTM OT Pa3MEPOB CEUEHUS
or
PacTaHYTOT'O BJIEMEHTA IIPU

h/1 b/1
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f f
0,5 1 2 3 5 10 20 BoJjee
20
0,2 0,98 (0,93 |0,78 |0,732 |[0,695 |0,665 |0,651 |0,637
0,4 0,97 (0,92 |0,77 |0,724 |0,686 |0,658 |0,642 |0,628
0,6 - 0,91 |0,76 |0,718 |0,681 |0,653 |0,638 |[0,624
0,8 - 0,90 |0,75 |0,707 |0,671 |0,643 |0,628 [0,615
1,0 - - 0,73 (0,687 |0,652 |0,624 |0,610 |0,597
1,5 - - 0,69 (0,649 |0,615 |0,589 |0,577 |0,564
2 - - 0,67 (0,630 |(0,597 0,573 |0,559 |0,548
3 - - - 0,612 |0,580 |0,556 |0,543 |0,532
5 - - - - 0,556 |0,543 |0,530 |0,519
10 - - - - - 0,533 |[0,520 |0,510
20 - - - - - - 0,516 |[0,505
Bojiee 20 - - - - - - - 0,5
b h - coorBeTrcTBeHHO OOJNbUIMY M MEHBUIMM pPa3Meps CeuYeHUd
3JeMeHTa (MM ero dYacTu), MEePNEeHINKYJISPHOTO K HalpaBJIEHMD
BHEIHETO PAaCTAIMBAaRMLErO yCUIINML.

6.2.8. Ecnn umeeT MeCcTO BTOPOM ChnyYanm mcdepnaHus COMNPOTMBIIEHUS pacTskeHuto cTtanedmnbpobetoHa
BennumHa Ry, onpegensetcs no dopmyne:

kozr/ufvlf

Rt = MR, | Ki —————+0,08-0,544, |, (6.7)

MU+ red

roe M, - koadbduumeHT ycnosuin paboTbl, npuHMMaemMbln pasHbiM 1,0 ans dubpbl n3 cnabos; 1,1 - ana
ubpbl U3 nucta u ubpel, pyGreHHON 13 NPOBOOKM.

6.2.9. 3HaueHusa koadbduumenTos M, n M, B cry4yasx NPUMEHEHUS NPOrPecCUMBHbLIX TEXHOMOMMA MOTYT BbiTb
YTOYHEHBI NOCNEe 3KCMEPUMEHTANBHONO 0OOCHOBAHNSI B COOTBETCTBYOLLEM NOPSAKE.

6.2.10. PacueTHoe conpoTuBrEHWe cxaTuio ctanedubpobetoHa R, onpegensetcs B 3aBucumoctn oT

Knacca Mo MpPOYHOCTM Ha cxaTtue OGeToHa-maTpuubl, Buaa U pa3mepoB prOpbl, reOMeTpun U pasMepoB CeYeHus
anemeHTa. Npu 3TOM yuntbiBaeTcs Tonbko pabota ubp, OpMeHTUPOBAHHBIX HOPMAarbHO K HanpaBneHWO BHELLHEro
CXKMMatoLLLero yeunusa 1 yoosneTesopstoLmx ycnosuio (6.1) n. 6.2.6 HacTtoawero CI1.

Bennuuna Ry, onpepensietca no dopmyne:

Rep =R, +(knz¢7f/uvaf ). (6.8)

rae K, - koacbpuuMeHT, yuuTbiBaOWMiA paboTy ¢ubp B CeueHUM, NepreHAUKymspHOM HarpasleHuo
BHELLIHErO CXXMMAIOLLLEro yCUnus 1 npuHUMaemsliin no Tabnuue 6.2;
@+ - k03P PULMEHT 3PDEKTUBHOCTU KOCBEHHOrO apMmnpoBaHusa pubpamu, BeluMcnsiemMbli no gopmyne:
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5+L

=—,(6.9
1+4,5L( )

D

k?u. R
rae L=%.(a.10)

b

6.2.11. Mpu pacuyeTe KOHCTPYKUMIt Ans onpefeneunss Bermumd Ry u Ry, kosdbduumenTs kor " kn

NPUHMMAIOTCA COOTBETCTBEHHO NO Tabnumuam 6.1 M 6.2 pasnMyHbIMM  ONS  OTAESNbHbIX YacTel CeYeHust
paccyMTbIBAEMOro 3rfeMeHTa (BEPXHEN MOMKWU, HKHEN MOIKX, CTEHKU, pebpa u T.M.) B 3aBUCUMOCTU OT COOTHOLLEHUS
NX pa3mepoB 1 AnnHblI PUbpPHI.

Tabnuua 6.2
3HaueHre Kk B 3aBUCMMOCTM OT pPasMepPOB CEUEeHMS CXaToTOo
: 3JIEMEHTa INpu
h/1 b/1
£ f
0,5 1 2 3 5 10 20 BoJee
20
0,2 0,126 |0,263|0,449(0,511(0,560(0,597(0,616 |0,636
0,4 0,122 |0,259(0,444(0,506(0,555(0,591(0,610 |0,629
0,6 0,122 |(0,257|0,441(0,502(0,551(0,589|0,606 |0,624
0,8 0,122 (0,253|0,429(0,494(0,542(0,578|0,596 |0,614
1,0 0,118 (0,247|0,422(0,480(0,527(0,563(0,580 |0,597
1,5 0,110 (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
Bosee 20 0,1 0,205|0,353|0,401|0,442|0,470|0,485 (0,5
b mh - coorBeTcTBEHHO OOJBIMM M MEHBIMY Pa3MEPH CeYeHMUs

3JIeMeHTa (MM ero dYacTu), [epPHeHIMKYJISPHOTO K HallpaBJIEHMUIO
BHEIHETO PaCTAIMBaRMWErO yCUIIML.

6.2.12. lMpn pacyeTe NO MNPOYHOCTU CTanNedubpoBETOHHLIX KOHCTPYKUMA ¢MOpoByO apmaTypy cnegyet
NpUHMMaTbL PAaBHOMEPHO pacnpefenieHHON Mo CeYEHMIO 3NIEMEHTa C KO3(PULMEHTOM NPUBELEHHOTO apMUPOBaHUS
no nnowiaau, onpegensieMbimM no hopMmynam:

ONS pacTAHYTON 30HbI

2

M = :ukaor ; (6'11)

OnS CXXaToun 30HBbI
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U = 1K (6.12)

rne Moy U MU', - K03PDOULMEHTHI HPUBPOBOTO aPMMPOBAHUS MO MIOLLAAN;
My, - KOahPUUMeHT hnbpoBoro apMmpoBaHus No 06bLEMY;
kor " kn - kK03(hPULMEHTbI, MPUHNMAEMbIE COOTBETCTBEHHO MO Tabnuuam 6.1 1 6.2 HacToswero CIT.

6.2.13. MNpun pacyeTe NpodHOCTUN cTanednUOpPOBETOHHBIX KOHCTPYKLUA BENUYMHBLI pPacyYeTHbIX CONPOTUBMEHUIN
NPMHMMAIOTCA NS COCTAaBNSIOWMX YacTeit nonepeyHoro cedeHus anementa Ry, Ry, be,f (ans nonkwu); bet,w,

be,W (onsa pebpa nnn cTeHkn) n bet,r, be,r (onsa konbLeEBOro ceyeHud) n onpegensatoTca no nn. 6.2.7 - 6.2.11
HacToswero CI1 ¢ ncnons3oBaHmem B popmynax (6.5) - (6.8) koadhpmUMeEHTOB OpmMeHTauumn ns COOTBETCTBYHOLLMX
yacTeln ceveHus: kmf - ANsi CKaToW NOSKK; kor'f - ONS pacTsSHYTOW MOJIKK; kor,w - ANsl pacTsIHYTOW 30Hbl CeYEeHUsI

pebpa unm ctewku; K., - Ans cxatoit 3oHbI ceuennst pebpa unn crerku; Ko u K . - ans cooTsetctBeHHo

pacTAHYTOW N CXXaToW 30H KOMNbLIEBOIO CEYEHMS.
6.2.14. PacyeT No NpoYHOCTM HOpPMarbHbIX CeYeHWi cneayeTt NPou3BOAUTbL B 3aBUCMMOCTU OT COOTHOLUEHUS

X
MeXay 3HayeHWeM OTHOCUTEMNbHOW BbICOTblI CXaTOM 30HbI cTanegubpobeToHa §=F onpenensieMbiMm 13

COOTBETCTBYHOLLUNX yCJ'IOBI/IVI paBHOBECUA, N 3HAYEHUNEM FpaHI/I‘-IHOVI OTHOCUTESTbHON BbICOTbI CXaTOW 30HbI fR' npu
KOTOpOM npeneryibHoe COCTOoAHMEe 3J1eMeHTa HactynaeT O4HOBPEMEHHO C OOCTUXEeHUEeM B paCTFIHyTOIZ apmartype
HanpsaxXeHuq, paBHOro pac4eTHOMy CONMpoOTUBIIEHUIO Rs .

6.2.15. 3HaueHne §R onpegensT no dopmyne:

w
0w (1 @) (©6.13)
11

S =

1+

U%M

roe @ - xapakTepucTuka cxaTol 30Hbl cTanedunbpobeToHa, onpegensemas no gopmyne:
o=a-0,008R,, (6.14)

roe O - Ko30OMLUMEHT, NPMHMMAaEMBIM PaBHEIM IOJid OeTOHa-MaTPMULE :

B 2 (T 0,85
TAXEeJIOTO, IIOOBEPITHYTOI'O aBTOKJIABHOM
0BpaboTKe, M MEJIKOBEPHMCTOTO TPYIIBL A ..ttt eeeens 0,80

Rb - B Mla;

Oy =~ HampsxeHMe B apMarype, Mlla, ODpMHMMaeMoe IJid apMaTyphl
KJIaCCOB:

A240, A300, A400, B500 . eueneneenenenennenennnn or =R -0

A600, A800, AL000 ..evuernennennennnn. og =R, +500-0,, Ao, ;

or Bpl200 mo Bpl500,

K1400 o K1500 «uueuunetmneneeenneenneennn. 0w =R,+300-0,,

roe R, - pacuyeTtHoe conpoTuBneHne apmatypbl pacTsHKEHWo, MPUHUMAEMoe C Y4eTOM COOTBETCTBYHOLLETO
Koa(ppuLmMeHTa HaaexXHOCTV No apmarype Y, , npuHuMmaemsix no n. 2.2.2.2 Cl 52-102;

O, - NpeABapuTeNibHOe HanpshkeHVe B apmaType C y4eToM BCex notepb n 7y, = 0,9;

Ao, - cm. n. 5.2.15 HacTosiwero CIT;

O, - NPefenibHoe HanpshkeHne B apmaType CKaTol 30HbI, MPUHUMAEMoe NSt KOHCTPYKLIMIA U3 TSHKEnoro u
Merko3epHUCToro cranegpubpobetoHa, pasHeiM 500 MMa. MNpu pacyeTe aneMeHTOB B CTagum obXaTus 3HayYeHue
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Oy =350 Mla.
6.2.16. [Ina Hanpsaraemon apmaTypbl, pacrnonOXeHHON B CXAaTOW 30HE, pac4YeTHOE COMPOTUBIIEHME CXaTuUHO

R, (Mn. 6.2.18 1 6.2.19) AOMKHO GbITb 3aMEHEHO HAMPSHKEHNEM O, , PABHBIM:
500 - O, - npu yueTe koathuumeHTa ycrosuin paboTsl 6etoHa 7y, = 0,9 (n. 5.1.10);

400- O, -npun 7, =1,0.
3necb 500 n 400 - B MMa.
3HayeHud O, onpenenstor ¢ K03 PMLUMEHTOM Vep = 1,1.

Bo Bcex cnyyasix HanpspkeHne O, npuHumatot He Gonee R .

6.2.17. Tpn pacyeTe BHELEHTPEHHO CXaTbIX Xere300eTOHHbLIX 3MEMEHTOB B HayaribHOM 3KCUEeHTpucuteTte
MPUIOXEHNS NPOAONBLHOW cuibl €, crnegyeT y4nTbiBaTb CryYamlHbl 3KcLeHTpucnTeT €&, npuHumaembin no n. 4.2.6
HacTosiwero CI1.

PacyeT nsrmbaembix aneMeHToB

6.2.18. PacyeT no Npo4YHOCTM CeYEHUI N3rmbaemMbiX SN1EMEHTOB NPON3BOAAT U3 yCrOBUS

M <M, (6.15)

roe M ult = I'Ipeﬂ.eﬂbelVI narnbaroLmm MOMEHT, KOTOprl7I MOXET ObITb BOCMPUHAT ce4YeHneM arnemeHTa.

6.2.19. 3HauyeHne M, ans marmbaembix cTanedubpPOBETOHHBLIX 3NEMEHTOB MPSIMOYTOSbHOMO CEYEHUs MpU

X
E= - < &y onpeaensiot no opmyne:

npu ombposom apmupoBaHum (cm. n. 4.1.2), puc. 6.1
M, = R;bx0,5h (6.16)
Npwn 3TOM BbICOTY CXXaTOM 30HbI X ONpeaenstoT no opmyne:

R..h
X=—" . (6.17)
be + bet

npu KOMOMHUPOBAHHOM apMmnpoBaHum (cm. n. 4.1.2), puc. 6.2
X : . h—x
M, = bebx(h—E—a)Jr R A (h—a'-a)—R,b(h—x) T—a , (6.18)

npn 3TOM BbICOTY CXKaTOWN 30HbI onpenenarT U3 yCroBUA:

R, A+ RybX = Ry b(h—X) + R.A, . (6.19)
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R N
— Rmbx
X e L X
e 0,5h
M 1 h
RbtAt .

PucyHok 6.1. Cxema ycunuii 1 antopa HanpsXKeHu B CEYEHUM,
HOpMarbHOM K MPOAONBHOWM OCK U3rndbaemoro
cTanembpobeTOHHOro areMeHTa NPSIMOYroNIbHOMO CeYeHNs,
npw ero pacyeTe No NPOYHOCTK (Npy HPUBPOBOM apMUPOBAHUN)

1

a' T A's

s \ Rb_ ReAl %/\r ,
- —— - RvAc X
M h
——— RmtA:
—_——
As
RsAs N Ri~e

aj: Rot ,L_b_ ,J‘

1 - cTepxxHeBasi apmaTypa
PucyHok 6.2. Cxema ycunuii 1 anopa HanpsXXeHu B Ce4YeHuMm,
HOpMarbHOM K NPOAOoSibHOM OcK nsrnbaemoro ctanedubpobeToHHOro

aremMeHTa NPSIMOYroNbHOIO CEYEHWs, NPU ero pacyeTe
MO NPOYHOCTM (MPU KOMOUHNPOBAHHOM apMUPOBaHNN)

B dopmynax atoro nyHkta m n. 6.2.20 obo3HayeHus nnolwiagen ceyeHust Ag n A', otHocsTca kak K

HanpsiraemMou, Tak 1 K HeHanpsiraemoln apMaType.
6.2.20. 3HauyeHne |\/|ult ona n3rmnbaembiX 3fEMEHTOB, MMEKLWMX MOSIKy B CXaTol 30He (TaBpoBble W

X
AByTaBpOBble ceyveHust) npn & = — < &, onpenensioT B 3aBUCMMOCTU OT MOMOXEHWS TPaHNLIbl CKaTOM 30HbI:
ecnu rpaHuua npoxoguT B nonke (puc. 6.3, a), 1.e. cobnogaetcs ycrnosue:
RsAs + bet,fbftf + bet,wbwtw < beb f t f+ RscA S (620)

sHavenne M Jt onpeaensioT no n. 6.2.18 kak Ans NpPsAMOYrosfibHOro Ce4eHus LWMPUHON b s

ecnu rpaHuua npoxoaut B pebpe (puc. 6.3, 6), T.e. ycriosue (6.20) He cobniopaetcs, 3Hauenne M

onpenensioT no gopmyre:
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1 1 1 1 ] tw t
My = Rp 'y b’ (h—a-0,5t" )+ Ry, ,b,t w(h_a_t f_7]+ +RSCA'S(h—a'—a)—betvwbwtw(h—a—x—%j—betyfbft (—f

(6.21)

MpW 3TOM BbICOTY CXaTOW 30HbI cTanedunbpobeToHa X onpeaensitoT U3 yCrnoBus:

RsAs + bet,fbftf + bet,wbwtw = be,wbwt |w+ be,fblf tlf + RscAls . (6-22)

a) n blf
a ' " v
} s be,f RscA's ! L
\ :  RofA'e Z
\Als
M Rbtw Rebt,wAwe b b
; Rt rAf As I
F = —]
a Ribef ,L |
be v_l
o, .
! ] ok
T\ ox ]
iz RY R, RscA's AN
\ X Rivf'A'fe W ﬁ
._:_j—— be,wA'wc tw,
Ebe.w
M Ribew j Rvt,wAwt b tw h
As
]* Rt fAR —l - ¢ |
£
T* RoAs
a

Ribt.f

Lo b
a-npu X<t';;6-npu X>t';; 1-crepxHeBas apmaTypa

PucyHok 6.3. Cxema pacnpegeneHus ycunuii n antopa
HaMNPsPKEHUN B CeYEHUNAX, HOPMasbHbIX K NPOAONBHON OCK
n3rnbaemoro AByTaBpOBOro CeYeHus
npu KOMOMHUMPOBAHHOM apMNPOBAHUN

6.2.21. 3Hauenne D', BBOgMMOE B pacueT, MPUHUMAIOT M3 YCIIOBUSI, YTO LUMPUHA CBECA MONKW B KaXIylo
CTOPOHY OT pebpa gomkHa 6bITb He 6onee 1/6 nponeTa anemeHTa 1 He Gonee:
1/2 pacctosiHua B cBeTy MexAay MNpOAONbHbIMM pebpamu - NpU HanmuMuMm MnonepeyHbix pebep wnu npu

h', >0,1h;

6h'; - npn oTcyTcTBMM NonepeyHbIx pe6ep (UMW NpU PacCTOAHUAX MeXAy HUMKU GOMbLUNX, YeM PaCCTOSHMS
Mexay npopaonsHeiMu pebpamm) n h'y <0,1h;

MPY KOHCOSbHbIX CBECAX MOTKM:

6h';-npu h'; >0,1h;

3h'f - npu 0,05h < h'f <0,1h :
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npu h'; <0,05h - ceecsl He yumTbiBaIOT.
6.2.22. PacyeT no Nnpo4HOCTM n3rmbaembix 3MEeMEHTOB KOMbLEBbIX Ce4YeHnn (puc. 6.4) Nnpon3BoanTCS:
npn Ry 2 0,38Ryg, ns ycnosus:

M<A [Rﬂ)r S'nTmf+ R, (1-1,35¢,)1, GaF}rm : (6.23)

roe ber = be,

betr

a,=———————,(6.24
R, +3,35R (624

I’m - paguyc CpeJJ,I/IHHOIZ NOBEPXHOCTU CTEHKN KONbLEBOIro 3JieMeHTa, paBHbIVIZ

I, v I} - pagnycbl COOTBETCTBEHHO HAPYXXHOW N BHYTPEHHEW rpaHen KomnbLEeBOro ceveHus;

npu Ry <0,38Ry, us ycnosus:
M <A [ber S'”—’w‘f+o,234betr}rm . (6.25)
7

roe A - oblwas nnowaab KonbUEBOro ceveHusl, onpeaensieMas no opmyre:

A =2nrt;

ber = be ;
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1 - cTepxxHeBasi apmaTypa

PucyHok 6.4. Cxema KonbLEeBOro ceyeHus
ctanembpobeTOHHOro anemeHTa,
npyHUMaemMas npu ero pacyeTe No NPOYHOCTU Ha M3rnd
(Mpy KOMBUHMPOBAHHOM apMMPOBaHNM)

6.2.23. lNpn pacyete No NPOYHOCTU M3rMBaembIx cTanedmnbpobEeTOHHbBIX 3NIEMEHTOB CKNaa4aToro CeYyeHuns ¢
KOMOWHMPOBAHHBLIM apMUPOBaHMEM CTEPXHEBOW apmaTypon knacca ot Bp1200 go Bp1500 3HayeHne BenMYUHBI

R B pacueTHbix cdopmynax (6.17) - (6.22) nn. 6.2.18, 6.2.19 HacToswero CI (puc. 6.2 n 6.3) NpuHUMaeTcs
YMHOXEHHBLIM Ha KO3dMLUMEHT ycnosuin pabotel M, paBHbIN:

0,85 npu Ry Ay = 0,5N;

0,90 npu 0,2N, < R, A, <0,5N;

0,95 npu Ry Ay <0,2N,,

rae N, - cymmapHoe npegernbHoe ycunue B pactsiHyTon ctepxHesoit apmatype, N, = AR, .

6.2.24. MNpw pacyeTe No NPOYHOCTM U3rnGaemMbiX SNIEMEHTOB pekoMeHayeTcs cobnoaath ycnosue X < gZRh .

B cny4yae, Korga rno KOHCTPYKTUBHbIM C006pa)KeHI/IF|M unn n3 pacyeta no npeagesibHblM COCTOAHUAM BTOpOIZ
rpynnbl nnowanb paCTﬂHyTOVI apmMaTtypbl MNPUHATA Oonbluen, Yyem 3TO Tpe6yeTcs=| ans cobnogexHns ycnosua

XSé‘Rh, TO Ons anemeHToB K3 6etoHa knaccoB B30 v Hwxke npu KOMOWMHMPOBAHHOM apMUpOBaHMU C
HeHanpsraemon apmatypon knaccoB A240, A300, A400 n B500 ponyckaeTcs npegernbHbii M3rnbatowmim MOMEHT
M i onpeaenaTtsb no dopmynam (6.18) unm (6.21), noactaenas B HUX 3HAYEHUS BbICOTbI CKaTON 30HbI X = §Rh .

PacyeT BHELIEHTPEHHO CXKaThbIX 3N1EMEHTOB
6.2.25. PacyeT no nNpoYyHOCTU NPSIMOYrOfbHbIX CEYEHUIA BHELEHTPEHHO CXaTblX SMEMEHTOB MPOU3BOASAT U3
yCroBus:

Ne < R, bx h—g—a +R_A" (h—a—a)— R, b(h—x) h;zx—a (6.27)

rae e - pacctosiHie OT TOYKM MPUoxeHus curbl N OO0 LeHTpa TSKECTU CeYEHUsi pacTsHYTOW UK HavMeHee
cKaTon (NMpU NOMHOCTLIO CXKAaTOM CeYEeHUM aremMeHTa) apmaTypbl, paBHoOE:

e=en+

3peck 7] - k03hPULMEHT, yUUTLIBAIOLWUIA BNUSIHWE NPOAONbHOMO M3rnba (Npornba) anemeHTa Ha ero HecyLUyo
CMOCOOHOCTL U onpeaensieMblid cornacHo n. 6.2.27 Hactoswero CI1.
BbICOTY CXaTow 30HbI X ONPEAEensitoT:

npu & = % < &, (puc. 6.5) 13 ycnosus:
R A+ Rypbx =Ry b(h—x) + R.A ; (6.28)

X
npu & = F > &, o dopmyne:
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N +RA TS R A"+ R, bhT SR
1-¢ 1

X = ? & (6.29)
R. bh
beb+ 2R5A5 + fbt é:R
hO(l_gR) h(l_é:R)
N 1
iy ) - k A's
(3) S ‘\‘\“ R ‘RscA's %\ N
— %
——— beAc
=
=] RmAt
— As
RsAs ‘\\'

o Rivt ,L b J:

1 - cTepxxHeBas apmaTtypa

PucyHok 6.5. Cxema ycunuii 1 antopa HanpsXKeHui B CEYEHUM,
HOpPMaribHOM K MPOJONBHOWM OCK
cxaTtoro ctanedunopobeToOHHOro anemeHTa,
npu ero pac4eTe no NPOYHOCTK
(Mpn KOMBUHNUPOBAHHOM apMUPOBaHMM)

6.2.26. 3HayeHne koadpduumeHTa 7] npu pacyeTe KOHCTPYKUMIA NO HeaedopMMpOBaHHOM CXeMe onpeaensitoT
no copmyne:

ot
1 N
N

, (6.30)

cr

rae N, - ycrosHas kputuyeckas cuna, onpeaensiemasi no opmyre:

2

D
N, =2 (6.31)
IO

roe D - »xecTkocTb cTanenbpobEeTOHHOrO 3NIeMEHTa;
|0— pacyeTHas gNMHa dnemMeHTa, onpegensieMmasi cornacHo n. 6.2.28.
HonyckaeTtca 3HadyeHne D onpegensatb no oopmyne:

D=k,Epl¢ +kEl, (6.32)

rae Eq, E; - mogynu ynpyroctn cootsetcTeeHHo cranednbpobeToHa 1 apmaTypbi;

(P |s - MOMEHTbI MHEpUMUM nnowiafen ceveHuss COOTBETCTBEHHO cTanecumbpobeToHa u Bcen npoaorbHOn
apMaTypbl OTHOCUTENBHO LIEHTPa TSXKECTM NOMEPEYHOr0 CEYEHUS SNEMEHTA;

Hata neyatn: 07.12.2007 CrponTenscteo INuer 27



"CMN 52-104-2006. CTAIE®UBEPOBETOHHbLIE KOHCTPYKLNA" (yTB. Mprkasom Sy "HUL, "Ctpoutenscteo” ot 03.10.2006 N 143)

015
" 9(0,3+35,)°
k.=0,7:

S

@, - KO3DULIMEHT, YUNTbIBAIOLLNIA BANSHAE ANMTENBHOCTY AEACTBUS HArpy3ku

M
@ =1+—1,
Ml
rme M,, M, - MomeHTbl oTHOCMTENbHO ULeHTpa Hamboree pacTsHYTOro WK HauMeHee Cxartoro (npu

LEeNMMKOM CXXaToM cequvm) CTepXHA apMaTtypbl COOTBETCTBEHHO OT 0EeNCTBMS MOSHOMN Harpys3km n ot Oencreus
NOCTOAHHbIX N ONUTENIbHbIX HAarpy3o0Kk;

€
€ - OTHOCUTENbHOE 3HaYeHue SKCLUEeHTpucutetTa npo,qoan0|7| cunbl -

roe €, = W npuHumaemoe He meHee 0,15.

[onyckaeTcs ymeHbLUaTb 3HaYeHne koadpduumeHTa 77 ¢ yyeTom pacnpegeneHums narnbarowmx MOMEHTOB Mo
ONMHEe 3aneMeHTa, XapakTtepa ero AeopMMpoBaHUSa U BNUSAHWUST NPOrMboB Ha 3HadeHue uarnbaroliero MOMeHTa B
pac4yeTHOM CeYeHUn NyTem pacdeTa KOHCTPYKLUU Kak ynpyron cUcTembl.

6.2.27. Pac4eT no nNpoYHOCTU NPSAMOYIOSibHbIX CEYEHWA BHELEHTPEHHO CXaTbIX 3NIEMEHTOB C apMaTypoMu,
pPacnofioXXeHHOW Y NPOTUBOMOSIOXHBIX B MMOCKOCTU M3rnba CTOPOH CEYEeHUd, NpU IKCLUEHTpPUCUTETE NPOSOSIbHOM

I
cunbl €, < E 1 rmbkocTn FO < 20 ponyckaeTcs Npou3BOAUTL U3 YCIIOBMS:

N <N, (6.33)

rae N, - npegensHoe sHayeHne NMPOJONBHOI CUlbl, KOTOPYHO MOXET BOCMPUHSTH 3MIEMEHT, Onpeaensiemoe
no copmyne:

Nult = (P(beA+ Rsc&,tot) ’ (634)

rae A i - Nfowaab Bceil NPOAOMLHOI apMaTyphl B CEHEHUM ANEMEHTA;

@ - Ko3(PPULNEHT, NPUHUMAEMbIA NPU ANUTENBHOM OEWCTBUM Harpysku no Ttabnuue 6.3 B 3aBMCUMOCTU OT
rMOKOCTN 3NemeHTa.

Tabnuuya 6.3

1 /h 6 10 15 20

[0)28 0,92 0,9 0,83 0,7

Mpun KpaTKOBPEMEHHOM [eNCTBUM Harpy3ku 3HayeHuss @ onpedensioT No NMHENHOMY 3aKoHY, NpuHUMas @ =

I 4 I
0,9 npu leO m =0,85npu F: 20.

6.2.28. PacyeTHylo AnvHY |0 BHELIEHTPEHHO CXaToro afieMeHTa OonpeaensalT Kak Ans 3NeMEHTOB pamHOW

KOHCTPYKUMU C y4eToM ee AedOpMUPOBAHHOIO COCTOSIHUS Mpu Hanboriee HEBLIFOAHOM A1t AAHHOro 3nemMeHTa
PacnonOXeHUW Harpy3ku, NPUHMMAas BO BHUMaHWE Heynpyrie AedopMaumn MaTepraros U Harnmune TpewyH.

LonyckaeTca pacdeTHyto anvHy |, anemenTos noctosHHOro nonepedHoro ceveHns no anuke | npu aeicTemnm
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NPOAONBHON CUIbl NPUHUMATL PaBHOM:
IJIS DBJIEMEHTOB C MAPHUPHEM
ONMPAHMEM Ha IBYX KOHIAX et o oo vetoonnneeennnesennnessas 1,01;
IOJIS 2JIEMEHTOB C XEeCTKOM 3aIeJIKoM
(MCcKJIOUaKIEN IOBOPOT OINOPHOI'O CEeYeHUd)
Ha OIHOM KOHIIE U He3aKpeIJIeHHEM
OPYTUM KOHIIOM (KOHCOJIB) 4t v v v v oo oo onenneenenonanenaeeeess 2,01;
IJIS DJIEMEHTOB C WAPHUPHEM HeCMelaeMEM
OHVIpaHVIeM Ha OIOHOM KOHLeE,
a Ha IpyT'OM KOHIE:

C XeCTKOM (0e3 MHOBOPOTA) BAIEJIKOM vt v v rennnnesens 0,71;
C NOITATAMBOM (IONyCKaplely OTPaHMYEHHBI
IIOBOPOT) BAIEJTIKOM 4 e v e v e v o oo oo oonnnnnenenaneneeeeess 0,91;

IJi9 SJIEMEHTOB C MONATJIMBEM WAPHMPHEM
onMpaHMeM (OONyCKalleM OTPaHMUEeHHOEe
CMelleHMe OIIOPEl) Ha OOHOM KOHIe, a Ha IOPYyI'OM KOHLE:

C XEeCTKOM (0e3 MHOBOPOTA) BAIEJIKOM .+ttt veeerennnnesens 1,51;
C NOIATAMBOM (C OT'PAHMNYEHHBM
IIOBOPOTOM) BAIEJIKOM « e v e v e v o v oo ooneeaonanenenaeeeess 2,01;

Jid SJIEMEeHTOB C HecCMellaeMbBIMM 3aleJIKaMIU
Ha IOIBYyX KOHLAax:

KECTKUMY (B3 TIOBOPOTA) « v o v oo vsossesesesesssssnss 0,51;
10 0aTJIMMBEIMIU (C OI‘paHVIquHbIM
TIOBOPOTOM) 4 e e e e e e e e e e e aoesennnnnnnnaenanananaeeeess 0,81;

OJI4 SJIEMEHTOB C OI'PAHMYEHHO CMellaeMBIMU
3a7geJyiIkaMM Ha IBYX KOHLax:

KECTKUMY (B3 TIOBOPOTA) « v v oot v s s o ssesesesessssssss 0,81;
10 0aTJIMMBEIMIU (C OI‘paHVIquHbIM
TIOBOPOTOM) 4 e e e e e e e oo e o e o eoennnnnnnnaenananaeaeeeess 1,21.

6.2.29. PacyeT no NpPOYHOCTU BHELIEHTPEHHO CXaTblX CTaneunbpoOEeTOHHbIX 3MEMEHTOB TaBPOBOrO U

[IBYTaBPOBOro CeYeHWUN crieyeT nponsBoamnTh:

X
npw §=FS§R,

ecrm X<t'; (puc. 6.6, a) - n3 ycrosus:

Ne'< R A (0,5, +t' —a’) + Ry, Ay -(h—a'-0,5t, ) +
+RA (h—a") =Ry, (A (0,5t —a’"); (6.35)

BbLICOTA CXaTOii 30HbI X CTanednbpobeToHa onpeaenseTca U3 ycroBus:
N+ bet,wA\Nt + bet,f Ag+RA -R A - be,f'b'f x=0;(6.36)
ecrm X>1'; (puc. 6.6, 6) - n3 ycnosus:

h—x-t

Ne'< Ry, A > “+x-a'|[+Ry Ag(h—a'-0,5t,) +

X —t
+RA(h—a) =Ry (Ao (0,5t —a) =Ry, Ay Tf+x—a' , (6.37)

roe BbICOTa CXKaTOM 30HbI X CTaHed)M6p06eTOHa onpegenaeTca 13 yCcrnoBud:

N+ bet,wANt + bet,f Aft + RsAs - RscAls_ be,f'Af e be,wbw(x_t 'f ) = 0, (6.38)
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X
npu & = N > &, no chopmyne:

2
N<N,—(N.-N)| 2% | & | |. 6.39)

in in

roe ec - QKCUEHTpUucuTeT I'IpO,U,OJ'IbHOIZ CUInbl OTHOCUTENbHO LUEeHTpa TAXeCTUN nNpnBegeHHOro ce4yeHud, paBHbIIZ

e.=M/N;

Nc - HecylLas cnocobHOCTb LIeHTparibHO CKaToro afeMeHTa, onpeaensiemas no dopmyne:
Nc = bet,WANt + bet,f Aft + RsAs + RscAls+ be,f‘Af'c =0; (6.40)

N, - Hecywas cnocoBHOCTb CeuveHMsl, B KOTOPOM BbICOTA CXaToM 30HbI cTanedubpobeToHa npuHUMaeTcs
paBHON X = th n onpeaensaeTcs no opmyne:
npn X <t';

Nin = RscAls+ be,f'Af w T bet,WA\Nt - bet,f Aft - RSA%J (6.41)
npu X >t'f
Nin = RscAls+ be,f'Af o T be,WANC - bet,WANt - bet,f Aft - Rs&; (6.42)

€,, - 9KCLeHTpUCUTET NpofonbHoi pacyeTHor cunbl N, , onpegensiemsii no dopmyne:
npu X <t';

S +S,+S, +S.,+S,
N

in , (6.43)

in

. t
rae S, =Ry, (bt h‘)’c‘?f ;

. t,
SW = bet,wbwtw(yc _tf _Ej;

. t
St = bet,fbftf Y. _Ef

*

Ssc = RscA's (h_ Ye _al);

S, =RA(y.—a);

yC - pacCTodaHne OT UEeHTpa TAXeCTh NnpuBegeHHOoro ce4eHna oo paCTﬂHyTOVI WUIn MeHee cxxaTon rpaHu;
1
npuX >t
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:SC+SM+SM+St+S%+SL

in

Nin ,
. , . X=th
roe ch = be,wbw (X_t f) h_yc_t o 2 ,
. h—x-t,
Swt :bet,wbw(h_x_tf) Ye _T_tf
a) N ) N

Rev.r

RscA's T oy, ;
e = [0
* be,f‘Afc / _.t_f\
C.W, ‘ -
A Rebtw =
RoufAn L-| &
RsAs

Rves ,L__ﬁ __“’L

s
a
—%
|
|
i
|
—%

Rﬂn,wAgix

im

6)
— N ’:-‘-—————-1\1
a Ll ~f
e . ¢ 1‘———'— —-
] Rof R.Al | I
. " i .
e h=dRl/ 7k
— wA'we
ERﬂr,w 1
)ﬂL % R.fbt.w E bet,wAwt 1 bw tw h
R fAs \ &
RsAsA N

a R Jf——————l?i ___‘L

a-npu X<t';;6-npu X>t';; 1-crepxHeBas apmatypa

PucyHok 6.6. Cxema ycunuii 1 antopa HanpsikeHun Bo
BHELIEHTPEHHO CXaTbIX 3NIEMEHTaX ABYTaBPOBOro CeYEHUs
npu KOMOVMHUMPOBAHHOM apMUPOBaHUN

BnusHne npornba cranedmbpobEeTOHHOro afiemMeHTa Y4uTbiBAETCA MyTEM YMHOXEHWS 3HadeHus €, Ha
koachduumeHT 77, Bbluncnsiembln cornacHo n. 6.2.26.

6.2.30. PacyeT BHELEHTPEHHO CxaTbix CTaneubpoOEeTOHHbIX 3NEMEHTOB KOMbLEBOro ceyeHus (puc. 6.4)
OOIMKEeH NPoM3BOAUTLCS U3 YCIOBUS:

sin zzer,

Ne, < A {be, + Ry, (1-1,35a,)1,6a, } I, (6.44)
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roe ber = bei

A, I, - cM. n. 6.2.22 HacTosuwero CI1.
Mpu 3TOM BEnNMYMHA OTHOCUTENBHOM NMOLAAN CXaToN 30HbI cTanedmnbpobeToHa onpeaensieTcs no opmyne:

o = N + betr Afbr
" (R +3,35R ) A

. (6.45)

Ecnn nonyyeHHoe n3 pacyeta no dopmyne (6.45) sHaveHne o, < 0,15, B ycnosve (6.44) noagcrasnsieTcs

3HaveHue «Q, , onpegensieMoe no opmyne:

N +0,73R,, A
a, = :
(Rpp + 2R ) A

6.3. PACYET MO NPOYHOCTWN HOPMAJTbHbIX CEYEHUIA
MPEOBAPUTENBHO HAMPAXEHHbLIX CTAJIEGPNBEPOBETOHHbIX 3JIEMEHTOB
B CTAOUWV NMPEOBAPUTEJIbHOIO OBXATUA

(6.46)

6.3.1. lpu pacueTe anemeHTa B CTaguMu nNpenBapuTENbHOrO 0GXaTus ycunve B HanpsiraeMon apmatype
BBOAMTCS B pacyeT Kak BHELLHAS NpoAoribHasa cuna, pasHas

N, =(c',—330)A',+0,A,, (6.47)

roe A'Sp " Asp - NMoWaan ceveHuss HanpsiraeMon apMaTyphbl, PacnonoXeHHOW, COOTBETCTBEHHO, B Hanbornee
obxaTou 1 pactsaHyTol (MeHee 06XaToin) 30Hax cevyeHus;
O"spm Oy, - NpefBapuTerbHble HaMPSHXKEHUSt C Y4eTOM MepBbiX MOTepb U KoaduuMeHTa 7, =118

apmarype ¢ nrowazbto cevernst A’y u A

6.3.2. Pac4yet no NPOYHOCTN 3JNIEMEHTOB MPAMOYroJibHOro cedYeHnda B CTagun npenBapUTesibHOIo obxatus
npon3BOAAT U3 yCNOBUA:

N,e, < Rybx(h—0,5x—a)+ R A’,(h—a'—a)—Ryb(h—X) [%—a], (6.48)

roe ep - PpacCTodaHUE OT TOYKN NPUNoXeHna npo,uoanon Cunbl N p CY4YETOM BNUAHUA narnbaroiero MOMeHTa

M oT BHeLLHeW Harpysku, eNCTBYIOLLEN B CTaAMN U3rotoBrneHns (COOCTBEHHBIV BEC dNIeMeHTa), A0 LeHTpa TSXeCTu
CeYeHVs1 HeHanpsraemon apMaTypbl PacTsSHYTOW WM HauMeHee CkXaTol (MpU MOMHOCTbID CXaTOM CeYeHUU
anemMeHTa) OT aTux ycunum (puc. 6.7), onpeaensemoe no hopmyne:

e, =€y, +0’5h_aiN£' (6.49)
p

roe €,, - paccTosiHME OT TOYKM MPUOXKEHMS CUTTb N p AO LEHTpa TSXKECTN CEeYeHUs INEeMEHTa;
R, - pacuyeTHoe conpoTuenenne ctanednbpobeToHa CxaTuio, YNCNIEHHO PABHOMO NEepPeaaToOYHOI MPOYHOCTY
ctanegunbpobeToHa bep , MO NMHENHON nHTepnonauun (cm. Tabnuuy 5.2);

R, - pacuyetHoe COMPOTWBrEHME HEHanpsiraemoil apmatypbl CkaTuio, MpUHAMaemMoe B  CTagu

npeaBapuTensHoro ooxatus He 6onee 330 Mla;

A', - nrowagb ceyeHus HeHanpsraeMoln apmaTtypbl, PACMONOXEHHON B HauGoree CKaToil 30HE CeYeHUs

NeMeHTa.
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< A's
sz__ RSCA'S %\ s e N
NP - / e
- — RmAc
- = 7R
q)O
_ﬁLA( JS SN scqgpoqpeaniak SENIH <
S RbtAt
— As
. S RSAS¢ jm
«;\ i Rivt

PucyHok 6.7. Cxema ycunuii 1 anopa HanpsXXeHu B Ce4YeHuu,
HOpMarbHOM K MPOAO0NbHOW OCK U3rnbaemoro npeasapuTenbHO
HanpshkeHHoro ctanednbpobeToHHOro anemMeHTa npu ero pacyeTe
Mo NPOYHOCTU B CcTaamm obxartus

BbICOTY CXaTol 30HbI CTaneduBpoBETOHa X BLIMUCISIOT B 3aBUCUMOCTU OT BEMMYNHBI &y, ONpeaernsieMon no
dopmyne (6.13):
X
npu & = h < &, (puc. 6.7) 13 ycnosus:

R A+ Rgbx =Ry b(h—x) + RA + N ; (6.50)

X
npu & = E > &, no chopmyne:

N+RA TR R AR, bhITER

1_§R R
. (6.51
RA__Ryong, OV

+
ho(l_fR) h(l_fR)
6.3.3. Pac4yeT no NpoYHOCTN 3NIEMEHTOB TaBpPOBOro W ABYTABPOBOrO CEYEHW B CTaguu NpeaBapuTenbHOro

06XaTusi NPOU3BOAAT B 3aBUCUMOCTU OT MOSTOXKEHNS TPaHULbI CXXaTON 30HbI:
a) ecnv rpanHuua cxaTonm 30HbI NpoxoauT B norke (puc. 6.6, a), T.e. cobnogaeTcs ycnosue:

X =

R,b

Np < Rbblf hlf + RscAls_ RsAs - betbw(h_x) , (6.52)

pacyeT Npon3BoaAT KaK a5nd NpAMOYrofibHOro ce4yeHund LIJI/IpVIHOI7I b 'f cornacHo n. 6.3.2;

©) ecnu rpaHuua cxaTon 30HbI NPOXOAUT B pebpe (puc. 6.6, 6), T.e. ycnosue (6.40) He cobntogaeTtcs, pacyeT
NPOV3BOAAT U3 YCIOBUSI:

X—t'
N,e, <Ry bit'; (h-a-0,5t" )+ beywbw(x—t'f)[h—a_ . f j+

h—x—t,
R by (N=X=t;) h_a___if__ , (6.53)
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M e,
roe €, =€, +Z,T—: ™ -cm.n.6.3.2;
N
p
Z,- paccTosHWE OT LEHTpa TSKECTU CedYeHNs anemMeHTa 40 pacTaHyTOl (HaMMeHee CkaToit) HeHanpsraemoit

apmaTypbl.
BbICOTy cxxaTom 30HbI X OnpeaenstoT no popmynam:

npu 5:%3@ (% - cm. 0. 6.2.14)

_ Np + Rs& - RscAls_ be(b'f _b)hlf
R.b

X , (6.54)

X
”p”fzﬁ>§R

N, +RA TSR R AR, (b, ~b)h',
o PR e

R b+ 2RA | Rubs
(h-a)l-&) (-¢)

Pacuer LEeHTpalribHO PaCTAHYTbIX 3JIEMEHTOB

X = . (6.55)

6.3.4. PacuyeT no NpoYHOCTU CeYEHWI LeHTparnbHO pacTsHYThIX SM1EMEHTOB criedyeT NPOM3BOAUTL TOSNBbKO AS1S
criy4aeB KOMOUHMPOBAHHOIO apMnpoBaHns (M. n. 4.1.2), n3 ycrnosus:

N < Nultv (656)

rae N, - npegenbHoe 3HaueHWe MPOJONBHON PACTArMBAIOLLEN CUMbl, KOTOPOE MOXET BbiTb BOCTIPUHSITO
3MEMEHTOM.
3navenue cunbl N, onpegensioT no dopmyne:

Nult = Rs As,tot! (6-57)

rae A o - NrowWwaab ceveHnst BCeil NPOLONLHONM CTEPXHEBOI apMaTypbi.

PacueT BHELIEHTPEHHO PacTSHYTbIX 31EMEHTOB

6.3.5. PacyeT no nNpPOYHOCTM MNPSAMOYrOfibHbIX HOPMAaribHbIX CEYEHUN BHELEHTPEHHO pPacTSaHYTbIX
cTanedumbpobeToHHbIX 3NEMEHTOB, TOMbKO C KOMOWHMPOBaHHBIM apMUMpoOBaHWEM, crnedyeT npousBoauTb B
3aBUCUMOCTU OT NONOXEHUS NpoaosibHOM cunel N:

a) ecnu npogoneHasi cuna N npunoxeHa mexay paBHOAENCTBYIOLLMMM YCUMUIA B CTEPXKHEBOW apmaTtype S n S'
(puc. 6.8) - n3 ycrnoswia:

Ne<M,, ; (6.58)
Ne'<M',,, (6.59)

rae Ne n Ne' - ycunusa oT BHELHMX Harpys3oK;
M, m M, - npegernbHble ycunus, KOTOpbIe MOXET BOCTIPUHSITL CEYEHME.
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a) 1
s - \\\ R A'sk
fb '
T——- v ! RSCAS Y\. -Tt
. —
—
N betA[, =
———r ——
o
As\
« Rﬂ)t _b__l
6)
s A's
T—“‘ RscA's >/‘ %
“RoAc *
E—— -
© F-— RitA
—] As
=1 RsAs \.\‘ ]
o R
N|© b}
B s

a - Mexay paBHOOENCTBYIOLMMY yeunuii B apmaType S n S'
6 - 3a npefgenaMu paccTosiHNA Mexay paBHOAENCTBYOLWNMU YCUINIA
B apmatype S n S'; 1 - cTepxHeBas apmaTypa

PucyHok 6.8. Cxema ycunuii 1 anopa HanpsXXeHu B Ce4YeHuu,
HOpMarbHOM K MPOAONbHOW OCK
BHELIEHTPEHHO PacTsiHYTOro ctaneuopobeTOHHOro afIEMEHTA,

npu ero pacyeTte Mo NPOYHOCTH,
NpY NPUNOXEHUM NPOAOIbHOM cunbl N

1
Yeunvs M, 1 M, onpegensiot no dopmynam:

Mult = RsAls(h_a_al)+ mSbetbh(Oi5h_a) ; (6.60)
M', =RA(Mh-a-a’)+m,R,bh(0,5h-a"). (6.61)

3HaueHve KoapduumneHTa ycnosus pabotel M, B hopmynax (6.60) n (6.61) npuHMmaeTcs paBHbIM:
0,9 npu Uy, > 1%;
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0,8 npn 0,8 <= Uy, <1%;
0,6 npn 0,6 <= Uy, <0,8%;

0,3 npu 0,3 <= U4, <0,6%;
6) ecnu npogonbHasa cuna N npunoxeHa 3a npegenaMy pacCTOSHUSA MeXay PaBHOLENCTBYHOLUMMW YCUNUA B
apmaTtype S u S' (puic. 6.8) - n3 ycrnosus (6.58), onpeaensas npeaensHbiii MomeHT M 4t Mo dopmyrne:

M, = R bx(h—a—0,5x)+ R A" (h—a—a)—m,R,b(h—X) h—;X—a (6.62)

npu 3TOM BbICOTY CXKaTOM 30HbI X onpenendrT 13 ycnosua

N +R, A" +R4bx—RA —mR,b(h—x)=0.(6.63)

Ecnv nony4yeHHoe u3 pacyeta (6.63) 3HauyeHne X > .th , TO B popmyny (6.62) noactaBnsor X = th , rae ch
onpeaensatT cornacHo n. 6.2.15.

6.4. PACHET MO NPOYHOCTU CTANIE®GUBEPOBETOHHbLIX SNIEMEHTOB
MNP OEMCTBUW MOTEPEYHbLIX CUJT

O6uwme nonoxeHusa

6.4.1. PacyeT no npovHocT! cTanedubpobEeTOHHbIX 3MEMEHTOB Npu AENCTBMU MONEPEYHbIX CUI NPOU3BOAAT
Ha OCHOBE MOAenn HaKMOHHbIX CeYEeHUN.

Mpu pacyeTe NoO MOAENU HAKMOHHbLIX CEYEHWUA OOIMKHbI BblTb 0BecneyeHbl NPOYHOCTb ANEeMeHTa Nno nosfoce
MeXAy HaKMOHHbIMU CEYEHUSMU U HaKMOHHOMY CEYEeHWI0 Ha OeNCTBME MONEepeyYHbIX CUIMl, a Takke MPOYHOCTb Mo
HaKMOHHOMY CEeYEeHMI0 Ha JeNCTBUEe MOMEHTA.

IMpOYHOCTb MO HaKNOHHOWM MONI0Ce XapakTepusyeTcs MakCMManbHbIM 3HAYEeHUEM MOMepeyHoOn CUsbl, KOTOpoe
MOXeT ObITb BOCMPUHATO HAKMOHHOW MONIOCON, Haxogdwenca nod BO3AEWCTBMEM CXMMAaOLWMX YCUMUMN BOOIb
Nnosiocbl M pacTArMBaroLWMX YCUIMn OT MNoMnepevyHon apmaTypbl, Nepecekarowen HakfoHHy nonocy. [pu aTtom
NPOYHOCTbL cTanednbpobeToHa onpeaensoT No CONPOTUBMEHUO cTanednbpobeToHa OCEBOMY CXaTuo C y4EeTOM
BNUSAHMWS CMOXHOIO HaMNpPsHPKEHHOMO0 COCTOSHWNS B HAKMOHHOW nonoce.

PacyeT no HaknoOHHOMY CeYeHW0 Ha [AeWCTBME MOomnepeyHbIX CU MPoM3BOAAT Ha OCHOBE YpaBHEHUS

paBHOBECUA BHELLUHUX U BHYTPEHHUX NonepeYyHbIX CUn, ,EI,eIZCTByIOLLLI/IX B HaKITOHHOM CEYEHUU C OJSIMHON npoekunn aq

Ha MPOAOMbHYK OCb anemMeHTa. BHyTpeHHVWe nonepeyHble CUMbl BKAKOYAKOT MOMEPEeYHY Cury, BOCNPUHUMAaEMYHO
cTanedmbpobeToHOM B HAKMOHHOM CeYeHWU, U MOMNEepPeYHyo CUMy, BOCMPUHUMAEMYO Mepecekatolen HaknoHHoe
ceyeHne nonepevHon apmatypon. [lpu 3TOM nonepedHble Cunbl, BOCNPUHMMaeMble cTanednbpobeToHoOM W
nonepeyHor apMaTypon, OnpefensT MNno COonpoTUBMNEHUAM cTanedubpobeToHa W nonepeyHow apmatypbl

pacTaXXeHUo C y4eToM AOJIUHbI NpoeKUnn aq HaKIMOHHOIro ceYvyeHuns.
Pacuet no HaKIoOHHOMY Ce4YeHUI0 Ha OEencTBne MOMeHTa npon3BoaAT Ha OCHOBE ypaBHEHUA paBHOBECUA
MOMEHTOB OT BHELWHUX WU BHYTPEHHUX CUn, ﬂeVICTByPOUJ,VIX B HaKIOHHOM CeYeHun C ANUHON npoekunn aq Ha

NPpoAoONbHYKD OCb anemeHTa. MOMEeHTbl OT BHYTPEHHUX CUST  BKMNIOYAKT MOMEHT, BOCMpPUHUMaeMbli
cTtanepmbpobeToHOM, MOMEHT, BOCMPUMHUMAEMBIN MEepeCceKalrLLel HaKkNoOHHOE CeyYeHue MNPOLOSIbHOM pPacTAHYTON
apmaTypon, MOMEHT, BOCMPUHMMaeMbIi Nepecekarollen HaKMoHHOe ceyeHue nonepeyvHon apmatypoi. [pu atom
MOMEHTbI, BOCMpPUHUMaeMble cTanedunbpobeToHOM, MNPOLAONLHOM WM MOMEPEYHON apmaTypon, onpenenstT Mo

conpoTmBIIEHNAM I'IpO,D,OJ'IbHOI7I n nonepequﬁ apmMaTtypbl PpaCTAXEeHU0 C y4eTOM OJIMHblI NPpOoeKUunn aq HaKINOHHOIo
ceyeHund.

Pac4yeT cTanednbpobeToHHbIX 35IEMEHTOB MO Nosioce
MeXay HaKINOHHbIMU CeYEeHUAMA

6.4.2. PacyeT m3rnbaemMbix 311eMEHTOB Mo cTanedmnbpobeToHHOM MNofoce Mexay HaKMOHHbIMU CeYEeHUSIMU
NpoOu3BOAAT M3 YCrOBUS:

Q <0,3¢,,¢,,R,bh,, (6.64)
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roe Q - nonepeyHas cuna B HOpMarnbHOM CEYEHUN IANEMEHTA;
Py - KO3 DULNEHT, onpeaensemslin no gopmyne:

9, =1-0,01R, , (6.65)

rae 3HavYeHus Rb npuHumatotcsa B MlMa,

@, - KO3(PPULMEHT, onpeaensemMsii No dopmyne:

Ef
O =1+ 5E—/Jfaw , (6.66)
b

rae Mgy = MoK, . (6.67)

3HayeHns kn,w npuvHMMaroTcs no n. 6.2.13.
3HayeHne npasown Yactu B hopmyne (6.64) npuHumatoT He Gornee 1,3.

Pacuet ctanenbpobeToOHHbIX 31IEMEHTOB MO HAKIMOHHLIM CEYEHUSAM
Ha JencTBME NONepPeYHbIX CUI

6.4.3. Pacdetr wu3srmbaembix cTanedunbpoOETOHHbIX SMEMEHTOB MO HAKMOHHOMY CEYEHMIO MpU  TONbKO
pubposom apmupoBaHun (puc. 6.9, a) Npon3BoaAT U3 YCrOBUS:

Q<Qy +Qyy, (6.68)

roe Q - nonepevyHaa cuna B HaKIMOHHOM Ce4YeHun C OnrHon npoekynn aq Ha NpoaoJibHYKO OCb 3JieMeHTa,

onpegendemMasa OT BCEX BHELWHWUX CUI, pPacnosyioXeHHbIX Mo OAHYy CTOPOHY OT paccMaTtpuBaemMoro HaKImoHHOro
ceyvyeHud, npu 3TOM y4YnThbiBaKOT Hanbonee onacHoe 3arpyxeHue B npeaenax HakrnoHHOro ce4veHus;

be - nonepe4yHasa cuna, BocnpnHnmaemasn CTaJ'Ied)M6pO6eTOHOM CXXaToM 30HbI B HAKNOHHOM CeYeHuu;

Qy - MonepeyHas cuna, BocrpuHUMaeMas ctanedrbpo6eTOHOM PaCcTSHYTOI 30HbI B HAKIIOHHOM CEHEHUM.
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a)

6)

-

Qsw

g

N

a - npy1 GUBPOBOM apMUPOBAHUN;
0 - Npu KOMOBUHNPOBAHHOM apMUPOBaHUN

PucyHok 6.9. Cxema ycunui npu pacyete
cTanednbpobEeTOHHbIX 3NIEMEHTOB
MO HaKMOHHOMY CEYEHMI0 Ha AENCTBUE NOMNEpPEYHbIX CUM

3HayeHune nonepequPl CUnbl be and nsrmbaembix u BHELEHTPEHHO CXaTblX 3/IEMEHTOB onpenenaeTcd no
dopmyne:

0,75R,,bh’
b= o an oy (6-69)
a,sin(90" - B)

rne Ry, - onpenensetcs no dopmynam (6.5) u (6.7) ¢ 3ameHoit B Hix koadduumenta K, Ha K., (cm. n.
6.2.13), onpegensiembii no Tabnuue 6.2 Hactosiwero ClT;

b 1 h - COOTBETCTBEHHO LUMPUHA W BbICOTA 3fIEMEHTa B PACCYUTLIBAEMOM CEYEHUMU;
aq - NPOEKLMS1 HAKIMOHHOW TPELUMHbI; YTOn HaKMoHa TPeLUHbI NPUHUMAaETCs paBHbIM 45°;

ﬂ - Yroj1 HakJoHa BepTVIKaJ'IbHOIZ OCU 3rneMeHTa K BepTukanu.

3HayeHne nonepeyHon cunbl bet onpegensaeTcs no opmyne:
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Qe =dpdy, (6.70)

R.b
e p, =————— . (6.71)
sin(90° - )

6.4.4. Pacyer wnsrmbaembix cTanedmMOpOOETOHHbIX SMEMEHTOB MO  HAKMOHHOMY  CEYEeHWI0  Mpu
KOMBUHMPOBaHHOM apMupoBaHun (puc. 6.9, 6) Npon3BOAAT U3 YCNOBUS:

Q<Qy +Qp + Q. (6.72)

rne Q, Qg , u Qg - NpuHMMatoTea no n. 6.4.3;
Q,, - NonepeyHasi cuna, BoCNpUHUMaeMasi MonepeyHoi apMaTypoii B HAKIIOHHOM CEYEHUN.

MonepeyHyto cuny st onpeaensioT no gopmyrne:

QSW = ¢SWqSWaq '(673)

roe @, - Ko3MMUUNEHT, NpUHMMaeMbln pasHbim 0,75;

0, - Ycunve B nonepeyHoit apmatype Ha eavuHULy ANWHbI dNeMeHTa, onpeaensemoe no opmyne:

st A&W
S

W

Osw = ; (6.74)

a, - npuHMmaetca no n. 6.4.3.

PacuyeTt ctanenbpobeTOHHbIX 3NIEMEHTOB MO HAKNMOHHLIM CEYEHUSM
Ha JencTBMe MOMEHTOB

6.4.5. PacueTr ctanedmnbpobETOHHbIX 3MEMEHTOB MO HAKMOHHBbIM CEYEHUSM Ha OENCTBME MOMEHTOB (puc.
6.10) Nnpon3BOAAT U3 YCNOBUS:

M < Ms+Msw+bet1(6-75)

rae M - MOMEHT B HaKMOHHOM CEYeHMM C ONMHOW MpoeKkuMn 8, Ha NpOAOSibHYK OCh JMeMeHTa,

onpegensiemMbln OT BCEX BHELUHMX CUI, PaCMOfOXEHHbIX MO OAHY CTOPOHY OT paccMaTpuBaemoro HaknoHHOro
CeYeHuns, OTHOCUTENbHO KOHLA HaKMOHHOro cedeHus (Touka 0), NPOTMBOMOMOXHOIO KOHLUY, Y KOTOPOro
pacrnonaraeTca nposepsieMas NpPoAoribHas apmaTtypa, WCMbITbiBalOWas pacTsSXXeHue OT MOMEHTa B HaKMOHHOM
cevyeHun; Npu 3TOM yuuTbiBalOT Hambornee onacHoe 3arpyxeHue B npegenax HaknoHHOro CeYeHus:;

|V|S— MOMEHT, BOCMPUHUMAaEMbI NPOAONLHOM CTEPXKHEBOW apMaTypou, nepecekatollen HakoHHoe ceyeHne
OTHOCUTENBHO NPOTUBOMOMOXHOMO KOHLIA HAKIMOHHOIO ceveHunst (Touka 0);

M, - MOMEHT, BOCNIPUHUMAEMBIV NOMNEPEYHON CTEPKHEBOI apMaTypoOil, NEpeceKaroLLeil HaKIOHHOe CeveHie
OTHOCUTENbHO MPOTUBOMOIIOXKHOMO KOHLIA HAaKIMOHHOIO cedeHust (Touka 0);

M- MOMeHT, BoCnpuHMMaeMblii cTanedbpoBEeTOHOM, OTHOCUTENLHO —MPOTMBOMOMNOXHOMO  KOHLA
HaKrnoHHOro ceveHus (Touka 0).
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PucyHok 6.10. Cxema ycunuii npu pacdete
cTanednbpobEeTOHHbIX 31IEMEHTOB
MO HaKMOHHOMY CEYEHUI0 Ha AeACTBNE MOMEHTOB

MomeHT |\/|s onpeaensioT no gopmyrne:

M, =N.z,, (6.76)

S §7S?

roe Ns - ycunve B NPOAOSIbHON pacTAHYTOW apMmatype, NpUHMMaemMoe paBHbIM RSAS, a B 30HE aHKEpPOBKU -
onpegensemMoe cornacHo nn. 8.3.22 - 8.3.32;
Z, - NneYo BHyTPEHHeN napbl cun, gonyckaeTcs npuHuMaTb Z, = 0,9h.

MomeHt M, Ans nonepeuyHoi apmaTypbl, HOPManbHOM K MPOAONLHOM OCU 3MEeMEeHTa, OnpeaensitoT no
dopmyne:

M., =0,5Q,,3,, (6.77)

rae Q,, - yocunue B nonepeyHol apmaTtype, MPUHUMAEMOoe PaBHbIM Oswq ;
Oy - onpegenstoT no copmyne (6.74), a &, npuHumatoT B npegenax ot 1,0h go 2,0h.

Moment M ¢, onpepensioT no dhopmyne:
M, =0,5Q4,2,, (6.78)

roe bet - onpegensietcs no n. 6.4.3.

PacueT npou3BOAAT Ans HaKMOHHbIX CEYEHWI, PacrofIOKEHHbIX MO ANIMHE 3reMeHTa Ha €ero KOHLEBbIX
yyacTkax U B MecTax obpbiBa NpoonbHON apmaTypsbl, Npu Hanbonee onacHom AnVHE NPOEKLUMM HAaKITOHHOTO CeYeHus

a, , NPUHMMaEeMoN B yKasaHHbIX BbilLe Npeaenax.

[onyckaeTcsa Npon3BoAUTb pacyeT HaKMOHHbLIX CeYEHUI, NpUHMMas B ycrnoBun (6.75) MoMeHT M B HAKnmOHHOM
CedYeHWu npy AnvHe Npoekuum 8, Ha MpOAOSibHY OCb 3MeMeHTa, pasHbiM 2,0h, a MoMeHT M., - paBHbIM
0,5q,,h’.

lMpn oOTCYTCTBMM nOMepeyvHou apmaTtypbl pacyeT HaKIOHHbIX CEYEeHUW MNpou3BOoaAT u3 ycnosus (6.75),
NpyYHUMas MOMEHT M B HaKNOHHOM CeYeHUM NpU AnnHe Npoekumn 8, Ha NPOAOSIbHYI0 OCh drieMeHTa pasHbiM 2,0h, a

momeHT M, - paBHbIM Hynto.

6.5. PACYET CTAIIE®MBPOBETOHHbIX 3NIEMEHTOB HA MECTHOE CXATUE
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6.5.1. PacyeTt ctanednbpobeTOHHbIX 3IEMEHTOB HA MECTHOE cXaTue (CMSATME) NPOoM3BOAAT MpU AEWACTBUK
CKMMAaIOLLEN CuUnbl, MPUIMOXEHHOW Ha OrpaHWYEHHOW MNoLaau HopMarnbHO K MOBEPXHOCTU cTanedubpobeToHHOro
anemeHTa. Npu 3TOM yuMTbIBAKOT NOBLILIEHHOE COMPOTUBIIEHNE CXaTui cTanedubpobeToHa B nNpegenax rpy3oBon

nnowaan (nnowaan cMatusa) 3a cyeT 0O6bEMHOro HanpsXXEeHHOro COCTOSAHMA cTanegubpobeToHa nog rpy3oBoK
nnoLwiaapto, 3aBucsiLLEe OT PaCMONOXEHNUS FPy30BOW NIOLAAM Ha NOBEPXHOCTU 3MIEMEHTA.

I'IpV| Hanm4yun cet4yaToro apmMmpoBaHuA B 30HE MECTHOro CXatua YYUTbIBAKT AOMONTHUTENbHOE MoBbllLleHne

COMPOTUBIEHMS CxaTuio cTanedubpobeToHa noa rpy3oBOM MNIOWAALID 33 CYET COMPOTUBMEHUA CTEPXKHEBOW
apmarypsl.

PacueTt anemMeHTOB Ha MeCTHOe cxaTue npu oMbpoBom apmMmupoBaHum (cm. n. 4.1.2) Npom3BoAAT COrnacHo n.
6.5.2, a npu KOMOMHUPOBAHHOM apMMUPOBaHUK - COrNacHo n. 6.5.3.

6.5.2. PacyeT anemMeHTOB Ha MeCTHOe cxXaTtue npu mbpoBoM apmupoBaHum (puc. 6.11) npous3BogAT 3
yCnoBusi:

N < Wbe,locAfb,loc , (6.79)

roe N - MecTHada cxMmarowas cuna oT BHELLIHEN Harpysku;
AfbmC - NnoLaab NPUNOXEHNS CXMUMatoLLen cunbl (NNowaab CMATUS);

Rb.10c - PacueTHOE conpoTueneHne cranednbpobeToHa CKaTHI0 MPU MECTHOM AECTBUM CKUMAIOLLEN CUTbI;

V- koadpuLMEHT, NPUHUMAEMbIA  paBHbLIM

1,0 npn paBHomepHoMm wu 0,75 npu HepaBHOMEPHOM
pacnpegeneHnn MecTHOW Harpysku no nnowagmn CMaTums.

a)

al
[w

Ke

N
DA\
N
d
aN
—
A

:2 b oa_La a a__Lal
K
2 a a! a2
O g _
- i
2) d) e)
1 3 2

7L—az‘7(
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a - Boanu ot KpaeB anemeHTa; 6 - No Bcew LWMpUHE 3NeMEHTa;
B - ¥ Kpas (TopLa) anemeHTa Mo BCEW ero LUMPUHE;
I - Ha Yrny aneMeHTa; f - y OQHOro Kpasi afieMeHTa;
e - B6nun3m ogHoro Kpas anemeHTa;
1 - 3aNeMeHT, Ha KOTOpbIN OeNCTBYET MECTHas Harpyska;

2 - nnowagb CcMATUA Afb,loc ;

3 - MaKcumanbHas pacdeTHas nnowaab Ag o
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4 - uenTp TskecTu nnowagen Ag o M At max ;

5 - MMHMManbHasa 30Ha apMunpoBaHunda ceTkamu,
npu KOTOpOIZ KOCBEHHOE apMMpoOBaHue y4nTbiBaeTCA
B pac4eTe

PucyHok 6.11. Cxembl ons pacyeta SNeMeHToB
Ha MeCTHOoe CXaTue npu pacrnonoXeHUn MECTHOMN Harpy3ku

3nauenne Ry .. onpegensior no hopmyne:
Risioc = PR, (6.80)

roe @ - KoapduumeHT, onpegensemolii no dopmyne:

Afb,max

9y =0,8 , (6.81)

fb,loc
HO NpMHMMaeMbIl He bonee 2,5 n He meHee 1,0.
B dopmyne (6.81):
Afb,max - MaKCMMarnbHas pacyeTHas nrnollaab, ycTaHaBnMBaemas no cneayLmum npaBunam:

LeHTpbI TsikecTn nnowagein Ag e U A nax COBNAaaioT;

rpaHuLbl pacueTHo nnowaan A n.x OTCTOST OT KaKAOi CTOpOHbI nrowaan Ay o Ha paccTosHAW, PaBHOM

COOTBETCTBYIOLLIEMY pa3Mepy aTUX CTOPOH (puc. 6.11).
6.5.3. PacyeT anemMeHTOB Ha MeCTHOe CxXaTue Mpu HanuM4ymMn ceTyaToro apMmMpoBaHns (KOCBEHHOW apMartypbl)
B BUJe CBapPHbIX CETOK NPOM3BOAAT U3 YCMNOBUS:

N <y Ry 1oc Ato toc » (6.82)

rae Rygoc - NpvBeneHHoe C y4eToM ceTyaToro apMupoBaHUSt B 30HE MECTHOrO CXaTWsi pacyeTHoe
conpoTueneHune crtanedundpobeToHa cxxaTuio, onpegensemoe no opmyrne:

Rbc,loc = be,loc + 2¢s,xy Rs,xy/us,xy . (683)

3aecb @, - KOAPUUMEHT, Onpeaensembii no gopmyrne:

Afb,loc,ef

Dy = , (6.84)

fb,loc
Afb,,ocyef - nnowaap, 3aKknyYeHHas BHyTpU KOHTypa CeTOK, CHUTasA Mo UX KpanHUM CTEPXHAM U NpUHMMaemas B
topmyrie (6.84) He 6onee A
RS,Xy - pacyeTHOe COMPOTUBIEHNE PACTSHKEHNIO CTEPXKHEBOW apMaTypbl;
M yy - KOIDULIMEHT CETHATOrO apMMUPOBaHUs, onpeaernsieMblii no opmyrne:
nAL+nAl

My = ; (6.85)
Afb,loc,ef

n., A, | -uncro crepxHei, Nnolaab ceyeHns U AnNMHa CTEPXHS CETKN, CUMTas B OCSIX KPAHUX CTEPXHeM,
B HanpaBneHuu X;
n,, Ay, |, -Toxe, B HanpasneHmm Y;
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S - LLar CeToK.
BHauerns Ry joc, Apioc, ¥ 1 N npuHuMaloT cornaco n. 6.5.2.

3Ha4yeHne MEeCTHOW CXMMAatoLEen cunbl, BOCMPUHMMAEMOE 3MIEMEHTOM C CeT4yaTbiM apMUpoBaHWeEM (rpaBas
YyacTb ycrnosus 6.82), npuHuMatloT He 6onee yaBOEHHOIro 3HAYEHUA MECTHOW CUMALOLLEN CUIbl, BOCMPUHUMAEMOro
anemMeHTom 6e3 ceT4aToro apmMmpoBaHus (Npaeasi YacTb ycrnoBus 6.79).

CeTyaToe apMMpoBaHMe JOIMKHO OTBEYaTb KOHCTPYKTUBHBLIM TpeOOBaHWUSIM, NPUBEAEHHBIM B pa3aene 8.

6.6. PACHET CTANIE®OMBEPOBETOHHbLIX SNEMEHTOB HA NPOOABJIMBAHUVE
O6LWwme nonoxeHus

6.6.1. PacyeT Ha npopaBnuBaHue NpPoOM3BOAAT ANSA MMOCKUX CTanedubpobeToHHbIX 3NeMeHTOB (NnnT) npu
OENCTBUM HA HUX (HOPMarnbHO K MIIOCKOCTM 3M1EMEHTa) MECTHbIX, KOHLEHTPUPOBAHHO MPUIOXKEHHBLIX YCUNMUA -
COCPEeaOTOYEHHbIX CUMbI U N3rmbaroLLero MoOMeHTa.

Mpn pacyeTe Ha NpoAdaBnMBaHWE paccMaTpyBalT pacyeTHOe MonepeyvyHoe cevyeHve, pacrionoXeHHOe BOKPYr

30Hbl Mepefayn ycurnvin Ha 3neMeHT Ha pPacCTOsiHWUM E HOpMarbHO K ero MpoaosfibHOM OCK, MO MOBEPXHOCTU

KOTOpOoro ,D,eVICTByPOT KacaTellbHble yCUITUA OT CoOCpeOTOYEHHbIX CUIbl N narnbaroLiero MOMeHTa.
JencrByowne kacatenbHble ycunua Mo nnowaguM pacydeTHOro MnornepevyHoro CedYeHus LOKHbI ObITb

BOCMPUHSTLI CTanedunbpoBeTOHOM C COMpOTUMBNEHMEM OCeBOMYy pacTsbkeHuio Ry, u pacnonoxeHHoit no obe
CTOPOHbI OT PacyYeTHOro MOMEPEYHOr0 CEeYEHUSI Ha PacCTOSIHWK E nonepeyYyHon CTEPXKHEBOW apmaTypoil C

conpoTueIrieHneM pactaXeHuto st .

Mpn gencTBuMM cOCpPefoTOMEHHOW CUMbl KacaTenbHble YyCUnug, BOCMpUHUMaeMble cTanedubpobeToHoOM wu
CTEepXXHEBOW apmaTypou, NMPMHUMAOT paBHOMEPHO pacrnpeferneHHbIMU N0 BCeW NnoLllagm pacvyeTHOro nonepeyHoro
cedeHus. lNMpu gencTBun n3rMbaroLLero MOMeHTa KacaTernbHble YCUMusl, BOCMpUHUMaeMble ctanedmbpobeToHOM 1
nonepeyHor apMaTypoi, NPUHUMAOT C y4eTOM Heynpyron paboTbl cTanedubpobeToHa n CTepXXHEBOW apMaTypbl.
[onyckaeTtcs kacaTenbHble ycunus, BoCnpuHMMaemble ctaneubpobeToHOM 1 CTEPXKHEBOW apmaTypour, NpUHMMaTh
NNHENHO M3MEHSIIOWMMUCS NO AfMHE PacyeTHOro MOMepeYHOro CeYeHusl B HanpaBfeHun OeWCTBUS MOMEeHTa C
MaKCUManbHbIMU KacaTeNnbHbIMU YCUMUSAMU MPOTUBOMONOXHOIO 3HaKa y KpaeB pacyeTHOro NnonepeyvyHoro cevYeHus B
3TOM HanpaBneHuu.

PacueT Ha npopasnveaHve npu encTBUN COCPeoTONEHHOW cunbl Npu hnbpoBOM apMMpPOBaHUN NPOU3BOSAT
cornacHo n. 6.6.2, npu ENCTBUN COCPEAOTOYEHHOM CUIbl U KOMOMHMPOBAHHOM apMUPOBAHUN - COrnacHo n. 6.6.3,
npv OEeNCTBUM COCPEAOTOYEHHbIX Cunbl, n3rmbarLlero MmomMmeHTa n nubpoBoM apMmMpOBaHUKU - cornacHo n. 6.6.4 u
npu OEWCTBUM COCPEOOTOYEHHBIX CUIbl, U3rMDAKLLEr0o MOMEHTa U KOMOMHMPOBAHHOM apMMPOBaHUM - COMMAacHO M.
6.6.5.

PacyeTHbIN KOHTYP NOMepeyHoro ceveHnst NPUHUMaloT:

Npyv pacronioXeHWn MroWadKku nepefadnm Harpys3kum BHYTPU MOCKOrO 3remMeHTa - 3aMKHYTbIM U
pacnonoXeHHbIM BOKPYT NIOLLaAKM nepeaayn Harpysku (puc. 6.12, 6, r);

npu pacnonoXeHun NnowagkM nepefavn Harpyskv y Kpas Wnu yrna nrockoro anemMeHTa - B Buae ABYX
BapuaHTOB: 3aMKHYTbIM U PACMONOXEHHbIM BOKPYT MMOLAAKU Nepefayn Harpyskm U He3aMKHyTbIM, Crieaylowum oT
KpaeB Mnockoro anemeHTta (puc. 6.12, a, B), B 3TOM Cry4Yae y4MTbIBAlOT HAMMEHbLLYIO HECYLLY0 CMOCOBHOCTb npu
OBYX BapuaHTax pacrnofioXXeHUs pac4eTHOro KOHTypa NomnepeyHoro ceYeHuns.
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a, B - NMoLajaka npuroXeH1s Harpyskm
Y Kpasi NSIOCKOro 311IeMEHTa;
6 - TO e, BHYTpM NIIOCKOro 3fieMeHTa;
I - Npy KpecToobpasHOM pacnonoxeHuu
nonepevHon apmaTypbl;
1 - Nnowaab NPUIOXEHUS Harpysku;

2 - pac4eTHbIN KOHTYP MONEepevyHoro ceyeHus;
2' - BTOPOW BapuaHT pacrnonoxeHunst
pacyeTHOro KOHTYpa;

3 - LEHTp TSHKECTU pacyeTHOro KOHTypa

(MecTo nepeceyerust ocert X, u Y,);

4 - LEHTP TSHXKECTU NIOLaaKN NMPUMOXEHNS Harpy3Kku
(mecTo nepeceyeHus ocen X n'Y);
5 - nonepeyHas apmaTtypa;
6 - KOHTYp pac4eTHOro NONepPEeYHOro CeYeHus
6e3 yyeTa B pacyeTe nonepeyvHon apmaTypbl;
7 - rpynna (Kpan) NiocKoro ariemMeHTa

PucyHok 6.12. Cxema pacyeTHbIX KOHTYPOB MOMNepeYHoro ceyeHns
npv NnpogasnuBaHnn
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Mpw pericteun momeHta M, . B MecTe npunoxeHus cocpenoTO4EHHON Harpy3ku MOMOBUHY 3TOTO MOMEHTa

yYMTbIBAOT MpPU pacyeTe Ha NpoAdaBnuBaHWE, a APYryl MOSIOBMHY Y4YWUTLIBAOT MPU pacyeTe Mo HopMarbHbIM
CEYEHMsIM MO LUMPUHE CEYEHMS], BKMIOYAOLMM LUMPUHY NAOLWAAKMA Nepedaydn Harpysku U BbICOTY CEYEHUsI MIOCKOro
arnemMeHTa no o6e CTOPOHbI OT NIOLWAaAKN Nepeaayn HarpysKku.

Mpv [OencTBMM COCPEeaOTOYEHHBIX MOMEHTOB WM CUMbl B YCIOBUSIX MPOYHOCTU COOTHOLLEHUSI MeXay

AENCTBYIOWMMUA COCPEAOTOYEHHBIMU MOMEHTaMU M, yuuTbiBaEMbIMU MpY NpogasnveaHny, U npeaenbHoimu M

MPUHUMAIOT He Bonee COOTHOLLEHUSI MEXAY AENCTBYIOLMM COCPEAOTOYEHHBIM yeunvem F n npeaenbhbiv .

Pacuet ctanenbpobeTOHHbIX 311IEMEHTOB Ha NpoAaBnNnBaHMe
npw AencTBUM COCPEOOTOYEHHOW CUMbI

6.6.2. PacyeT 9nemeHTOB Ha nNpoAaBfMBaHWE MpU OENCTBUN COCPEOOTOMEHHOM cunbl U OMOPOBOM
apMUpOBaHMM NPOM3BOAAT U3 YCINOBUS:

F <Fpu. (6.86)

raoe F - cocpegoTodeHHasi cuna oT BHELLHEN Harpysku;
Ffbyu,t - NpeaensbHoe ycunue, BocnpuHnmaemoe cranedmnbpobeToHoM.

Yeunue Ffb'u,t onpeaenstoT no dopmyne:
Ffb,ult = bet Afb , (6.87)

roe Ay, - nnowaab pacyeTHOro MonepeyHOro CeYeHMsl, PacronoXeHHOro Ha paccTosiHum 0,5h OT rpaHuLbl
nroLaan NpPUNoXKeHUs cocpeaoTodeHHon cunel F ¢ paboyeit BoicoTon cevenns h (puc. 6.13).
Mnowaas A; onpeaensioT no cdopmyne:

A, =u0,5h  (6.88)

rae u - nepMMeTp KOHTypa pacyYeTHOro NonepevyHoro CeYeHus;

h - paboyas BbicOTa ceyeHus.

6.6.3. PacueT ctanedubpoOeTOHHbIX 3N1EMEHTOB NpY KOMOBMHMPOBAHHOM apMMPOBaHMU Ha MNpPoAaBMMBaHWE
npv AENCTBMM COCPEOOTOUYEHHOM cunbl (puc. 6.14) Npon3BoaAaT M3 YCNOBUS:

F < I:fb,ult + st,ulta (689)

rae Fy, ¢ - NpenensHoe ycunue, BoCnpuHMMaeMoe nonepeyHom apmMaTypoit pu NpoaaBInBaHNy;
Ffbyu,t - NpeaensHoe ycunue, BocnpuHnmaemoe cranecmnbpobeToHoM, onpegensemoe cornacHo n. 6.6.2.

Ycunue st,ulh BOCMPUHMMaeMoe MonepeyHon apmaTtypon, HOpMarbHOW K MPOJOSIbHOW OCU dreMeHTa U
pacnonoXXeHHON paBHOMEPHO BAOSb KOHTYpa pacyeTHOro NonepevyHoro ceyeHuns, onpeaensioT no opmyrne:

st,ult = 0’8qswu , (690)

rae u - nepyMeTp KOHTypa pacyeTHOro NonepeYyHoro ceYeHus, onpeaensiemMbli cornacHo n. 6.6.2;

Oy, - Ycunve B nonepedyHouW apmaType Ha €AuHWLY OMNWHbI KOHTypa Ppac4eTHOro MonepeyHoro ceveHus,
pacnonoxeHHon B npegenax pacctosiHna 0,5h no obe CTOpOHbI OT KOHTYpa pacHeTHOro CeveHusi, onpeaensemMoe no
dopmyne:

Qg =

I:QSW,AgW
. (691

W
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roe &W - nnowanb cevyeHunda nonepequﬁ apmMaTtypbl C Larom SW, pacnono»(eHHon B npepnenax pacCtoAaHuA

0,5h no obe CTOpPOHbI KOHTYpa PacYeTHOro NOMNEePEYHOro CeYEHMS MO ero NepumMeTpy.

Mpw pacnonoXeHun NoNepeYHon apmaTypbl HE paBHOMEPHO MO KOHTYPY pac4eTHOro MOMepeYHOro CeyeHuns, a
COCpPEeaOTOMEHHO Yy OCel MIoLWazKku nepefadv Harpysku (KpectoobpasHoe pacrnonoXeHue nonepeyHon apMaTyphbl)
nepumeTp KOHTypa U AMs MOonepeYHon apMaTypbl NMPUHUMAT MO (PAKTUYECKMM AMNMHAM Yy4acTKOB pPacrosioXeHust

nonepeyvHon apmatypbl st,x " st,y Nno pac4yeTHOMY KOHTYpY npogasnuBaHus (puc. 6.12, r).
3HaueHne Ffbyun + st,ult npuHUMatoT He bornee 2|:fbyu|t . Monepeynyto apmaTtypy y4uTbIBaOT B pacyeTe npu

st,ult HE MeHee O’ 25Ffb,ult .

3a rpaHuLer pacnonoXeHus MnonepeyHor apMaTypbl pacyeT Ha MpogaBnvMBaHME NPOU3BOASIT COrMacHo M.
6.6.2, paccMaTpvBasi KOHTYP pPac4eTHOro MonepeyHoro ceveHus Ha pacctosiHum 0,5h OT rpaHuubl pacnonoXeHus
nonepeyvHon apmaTtypbl (puc. 6.14). lpu cocpegoTOYEHHOM pPACMONOXEHUM MOMEPEeYHOr apmaTypbl N0 OCAM
nrnowankM nepefadnm HarpyskM pacyeTHbIi KOHTYP MOMNepeyHoro ceveHus 6eTtoHa MpUMHUMAlOT MO AuaroHanbHbIM
NVHUAM, CNeayloLLMM OT Kpas pacrionoXeHusi nonepeyHon apmartypsl (puc. 6.12, r).

MonepeyHas apMaTypa AOMmKHA yOOBNETBOPATL KOHCTPYKTUBHBLIM TpeboBaHUSIM, NpUBEAEHHbIM B pa3aene 8.

Pac4yeT ctanednbpobeTOHHbIX 31IEMEHTOB
Ha npoJaBnuBaHue Npu 4erNCTBUM COCPENOTOYEHHbBIX CUTbI
1 n3rmbaroLero MoMeHTa

6.6.4. Pacuetr crTanedmnbpobeTOHHbIX 3NEeMEHTOB Ha NpoAaBnMBaHWE MNpuM COBMECTHOM OEWCTBUU
COCPEOOTOYEHHbIX CUMbl M u3rMbarLLlero MomeHTa, npu ¢ubpoBoM apmupoBaHum (puc. 6.13) npousBoadaT u3
YCINoBMSI:

F M
+——<1 (6.92)
I:fb,ult M fb,ult

raoe F - cocpegoTodeHHasi cuna oT BHELLHEN Harpysku;
M - cocpeOoTOYeHHbI M3rMbaloWwmnin MOMEHT OT BHELUHEW Harpysku, Y4YuTbiBaembli Mpu pacyeTe Ha
npogaenueanue (n. 6.6.1);

Fown Mg - npepenbHble cocpefoToyeHHble curna M W3rMbalowmin MOMEHT, KOTOpble MOryT 6biTb
BOCMPUHSTHI cTanembpo6eTOHOM B pacyeTHOM MONEPEYHOM CEYEHWUM NPU UX pas3aeribHOM OeNCTBUN.

M
7N
F
T_hiz_r ,r A}}{_z..zl
N | _—
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Nr—— | §
—
2
e
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i
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1 - pac4yeTHOE nNonepeyHoe ceveHne; 2 - KOHTYp PacHETHOro
NnonepeyYHoro ceveHunst; 3 - KOHTyp MnoLlagaKku
NPUNOXEHNsT Harpy3Kkn

PucyHok 6.13. Cxema ans pacyeta
cTanednbpobEeTOHHbIX 31IEMEHTOB
6e3 nonepeyHol apmaTypbl Ha NpogaBnuBaHue

B cranedunbpobeToHHOM Kapkace 34aHui C MMOCKMMWU MEPEKPbITUSAMU COCPEOTOUEHHbIN M3rMbatoLnin
MomeHT M| . paBeH cymmapHOMy 13rMGatoLeMy MOMEHTY B CEYEHUSIX BEPXHEN W HIKHEMN KOSIOHH, MPUMbIKAIOLLMX K
NepekpbITUIO B paccMaTpyvBaeMoM ya3rne.

MpeaenbHyto cuny Ffbyu,t onpegensarT cornacHo n. 6.6.2.

MpenensHbIii narnbatowmii momeHt M fout ONPEOensT no gopmyrne:
M fo,ult — RuWph, (6.93)

roe Wfb - MOMEHT COoNnpoTuBIIEHNA pacY4EeTHOro KOHTypa nonepe4yHoro cevYeHus, onpe,u,enﬂeMbM cornacHo n.

6.6.6.
I'IpV| OencTeun n3rmbarowmnx MOMEHTOB B OBYX B3aMMHO nepneHAuKyrnapHbIX MNOCKOCTAX pacyeT npou3BogAaTt
n3 ycnosus:

F M, M,
+ + <1, (6.94)
I:fb,ult M fox,ult M fby,ult

roe F, MX 7] My - coCpefoToYeHHble cuna M uarnbarolime MOMEHTbI B HarnpaBneHusix ocen X mn Y,
yuuThbIBaeMble Npu pacyeTe Ha npodasnumeaHue (N. 6.6.1), OT BHELUHeN Harpysku;
Ffb,un, M fox,ult » M foy,ult = NMPEAENbHbIE COCPEAOTOUEHHbIE Ccula u n3rmbarolme MOMEHTbI B HanpaBieHNsAX

ocenn X n'Y, koTopble MOryT GbiTb BOCMPUHATHI CTanemubpobeToHOM B pacyeTHOM MOMEPEYHOM CEYEHUM MPU KX
pasnenbHOM OENCTBUN.

Yeunve Fy, . onpepensiot cornacHo n. 6.6.2.

Yeurnms M g e 1 Mg, i Onpenensitor cornacHo ykasaHusiM, NpUBEAEHHBIM BbiLLe, NP AEACTBUM MOMEHTA

COOTBETCTBEHHO B MIIOCKOCTU OCK X 1 B Nrockoctn ocn Y.

Mpn pacnonoXxeHWn COCPELOTOMEHHON CUMbl BHELIEHTPEHHO OTHOCWUTENIbHO LEHTpa TSHXKECTU KOHTypa
pacyeTHOro MOMEPEYHOro CEeYEHUsT 3HAYEHUST M3rMBaKLLMX COCPEAOTOYEHHbIX MOMEHTOB OT BHELUHEN Harpysku
onpeaensiT C Y4eTOM [AOMNOSHUTENIbHOTO MOMEHTa OT BHELEHTPEHHOrO MPUIOXEHUs COCPeaOTOUYEHHOW CUrbl
OTHOCUTESBHO LIEHTPa TSXKECTU KOHTYpa PacyeTHOro NonepeyHoro ceveHust.

6.6.5. PacueT cTtanedpunbpobeToHHbLIX 3N1EMEHTOB Ha NpogaBNMBaHME NpU OENCTBUN COCPELOTOUEHHbIX CUMbI U
n3rmbaroLLero MOMeHTa nNpu KOMOUHMPOBAHHOM apMupoBaHuK (puc. 6.14) NPoM3BOAAT U3 YCMNOBUS:

F .M
Fiour + F Mg +M

<1 (6.95)

w,ult sw,ult

rae FnM-non. 6.6.4;
Ffb'un n M fout - MPEAEnbHble COCPedOTOYEHHbIe cuna U KU3rmbaloLmnii MOMEHT, KOTOopble MOryT ObiTb
BOCMPUHATLI cTanedpmnbpobeToHOM B pac4eTHOM NOMNEPEYHOM CEYEHNM MPU UX pa3geribHOM OENCTBUN;

F

BOCTPUHSATHI NONepeYHoi apmMaTypor Npu ux pasgensHoM AeNCTBUN.

st Mg, - NpegenbHble COCpPenoTOYeHHbIE CuMa M W3rMBaloWMin MOMEHT, KOTOpble MOryT 6biTb
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1 - pacyeTHOe nonepeyvyHoe ceyeHue;
2 - KOHTYpP pacyeTHOro NonepeYHoro cevyeHus;
3- rPaHuLbl 30HbI, B Npeaenax KOTopbIX
B pacyeTe y4uTbIBAETCS nonepeyHas apmatypa;
4 - KOHTYp pac4eTHOro NnonepeyHoro ceveHnst 6es yyeta
B pacyeTe nonepevyHon apMaTypbl;
5- KOHTYpP niiowaaky NpunoXXeHmna Harpy3kum

PucyHok 6.14. Cxema ans pacyeta ctanedmnbpobeToHHbIX NAnT
C BepTUKanbHOW paBHOMEPHO pacnpefeneHHon nonepeyvyHon
apmMaTypoy Ha npoaaBnvBaHue

Yeunmsa Fg o, Mg o v Fy, e onpepensior cornacHo nn. 6.6.3 1 6.6.4.

Yeunne Mg, i, BOCnpuHMMaeMoe nonepedyHoil apmaTypoii, HOPManbHOW K MMOCKOCTU SrfieMeHTa W
pacnonoXXeHHOW paBHOMEPHO BAOMb KOHTYpa pacYeTHOro CeYeHunsl, onpeaensioT no gopmMyne:

M sw,ult = O’ 8q5WWsw ’ (696)

rae 0, u W,, - onpegensior cornacHo nn. 6.6.3 1 6.6.7.
Mpu OencTeuM cocpenoTOHEHHbIX U3rMBaoLLIMX MOMEHTOB B [IBYX B3aMHO NEeprneHAUKYNSAPHbLIX MIOCKOCTAX
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pacyeT Nnpon3BoaAT N3 yCIoBUA:

F M X + M y
I:fb,ult + I:s M fby,ult + M

+ <1,(6.97)
M fbx,ult + M

w,ult swx,ult swy,ult

rae F, M, u M, - cornacko n. 6.6.4;

Fout:, M, M pyur - NpenenbHble cocpefoToueHHbIE cura 1 N3rmbatoLme MOMEHTbI B HanpaBreHusix

ocenn X n'Y, koTopble MOryT GbiTb BOCMPUHATHI CTanemubpobeToHOM B pacyeTHOM MOMEPEYHOM CEYEHUM MPU KX
pasnenbHOM OEeNCTBUN;

st,ult ' MSWX,UII n Mswy,ult - NpefenbHble COCPEAOTOUEHHbIE cuna 1 usrnbatoLime MOMEHTbI B HanpaBneHusx
ocen X n'Y, KOTopble MOTyT BbITb BOCMPUHSITHI MONEPEYHON apMaTypoy Npy UX pa3aenbHOM AeACTBUM.
Yo Fo e, Mg v Mgy v Fgue onpenensiior cornacto nn. 6.6.3 n 6.6.4. Yeurms Mg,y

M swy,ult onpegendrT corfnacHo pekoMeHaauuam, npuBeaeHHbIM Bbllle, Mpu OencTeum VI3FI/I63IOLIJ,erO MOMEHTa
COOTBETCTBEHHO B HanpasJlieHNUN oCn XunocnY.
3HaueHus I:fb,ult + st,ulta M fo,ult + M sw,ult » M fbx,ult + M swx,ult » M fby,ult + M swy,ult B ycnosusax (6-95) " (6-97)

npuHumaiot He 6onee 2F ¢ o, 2M g o, 2M g e, 2M fby,ult COOTBETCTBEHHO.

MonepeyHas apmatypa LOJKHA OTBeYaTb KOHCTPYKTUBHBIM TpeboBaHWAM, NpMBEAEHHbIM B pa3gene 8.
6.6.6. B obwem cnyyae 3Ha4YeHUS MOMEHTa COMPOTUBIIEHMSI PACYETHOro KOHTypa ctanedubpobeToHa npu

npoAaenvBaHun Wfbx(y) B HaMpaBeHUsIX B3aUMHO NeprneHanKynspHbIX oceit X 1Y onpeaenstoT no gopmyne:

I fox

— )
Wity —W, (6.98)
max

roe Ifbx(y) - MOMEHT MHEepLMN pPacyeTHOro KOHTypa oTHocuTenbHo oceit X; 1 Y;, Npoxoaswmx yepes ero
LEeHTp TsbkecTun (puc. 6.12);
y(X)max - MakcumMarbHOe paccTOsiHME OT pac4eTHOro KOHTYpa [0 €ro LeHTpa TSXECTN.

3HaueHne MomeHTa nHepumn | g, ) onpepensitor kak cymmy MomeHTOB nHepumun | gy (\); OTAEMBbHBIX yyacTkos

pacyYeTHOro KOHTypa MOMepeyHoro CeYeHUst OTHOCUTENBHO LIEHTPanbHbIX OCeil, MPOXOoASALIMX Yepesd LEHTP TSKeCTu
pacyYeTHOro KOHTypa.
MonoxeHne LeHTpa TAXKECTU PpacYeTHOro KOHTYpa OTHOCUTENBHO BbIGPaHHOWM OCK onpeaenstoT no hopmyne:

Lx (v
X(y)o — Z |lelfy|)0

roe Li - ANHa OTAENbHOro y4acTtka pac4eTHOro KOHTypa;

, (6.99)

X (Y;), - paccTosiHme OT LEHTPOB TSXKECTM OTAEMbHBIX YHACTKOB PACUETHOTO KOHTYpa A0 BbIGPaHHbLIX OCEA.

[na 3aMKHYTOro NPsSAMOYrofnibHOro KoHTypa (puc. 6.12, 6, r) ¢ ANNHONK y4acTKOB Lx " Ly B HanpaBrieHUN ocen

X 1Y UeHTp TAXKECTN pacrnonoXeH B MecTe nepecedeHns ocen CUMMMEeTPUN KOHTYypa.
3HayeHne MOMEeHTa MHEPLIMM pacYeTHOro KOHTYpa onpeaenstoT no dopmyne:

Ifbx(y) = Ifbx(y)l + Ifbx(y)21 (6.100)

rae iz - MOMEHT uHepumn yuacTkos koHTypa anuvon L, n L, otHocutenmsHo ocert X, u Y,
coBragarLmx ¢ ocamm X n'Y.
3HayeHns |fbx(y)112 onpegensaT no dopmynam (6.101) n (6.102), npMHUMasa YCNOBHO LUMPUHY KaxKOoro

yuactka koHtypa anvHon L, n L, paBHon eaunmue:
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3

I m;(6.101)
6

fox(y)L —

Lixcyy2 = 0:5L 9 Loy, - (6.102)

y(x) =x(y) *

Brauetnst Wy, ., onpeaensior no cpopmyne:

fox(y)

Wiy = , (6.103)
Lx(y)/Z
W =L, .L 1L2
i Wy = Ly y(x)+§ x(y) - (6-104)

[INsi HE3aMKHYTOrO PAaCcYETHOrO KOHTYpa, COCTOSILLErO W3 TPeX MpsiMONUHeNHbIX yuactkos arvHon L, u L,

(puc. 6.12, B), HanpMmMep, NPy PacnofioXXeHUN NNOLWaakM nepegayn Harpy3ku (KONOHHbI) y Kpas Niockoro afemMeHTa
(MMTBI NEpeKpbITUSA), MOMOXEHNE LEHTpa TSXKECTU PACHETHOro KOHTypa B HarnpaBneHum ocu X Onpeaensior no
dopmyne:

L2+LL,
X, = ——2% (6.105)
2L +L

Yy

a B HanpaBneHnn ocu Y - LEHTP TSHXKECTU PacrnonoXeH Mo 0Ck CUMMETPUM PacHETHOO KOHTYpa.

3HaueHNs MOMEHTa MHepPLMM PacHeTHOTO KOHTYpa OTHOCUTENbHO LieHTpanbHbix oceit Y, u X, onpegensior
no copmyne (6.100).

3navenmnsa |4, n 4, onpegensior no hopmynam:

L3 L
. =—=2+2L (x,——)?; (6.106)
fbx1 6 x( 0 2)

2
Lo = Ly(LX —X,)". (6.107)
3HayeHns |fby1 7 |fby2 onpegensT No opmynam:

| 1 =0,5L,L2, (6.108)

3

Ly 6.109
Ifby2:E'(' )

Brauennst Wy, u Wy, onpepensior no chopmynam:

Ifb Ifb

Wi == =1 Wy ==~ (6.110)
Xy x ~ %o
w2

wy = (B111)

X

I'Ile pacyeTe NpMHMMakT HaMMeHbLUne 3Ha4yeHnAa MOMEHTOB CONMPOTUBIEHNA Wbe'
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[lNs He3aMKHyTOrO pacyeTHOro KOHTypa, COCTOAILLEro M3 AByX NPSIMOMUHERHbIX y4acTkoB anuHon L, un Ly

(puc. 6.12, a), Hanpumep, MpU pPacrnonoXeHUN NNowanKkM nepefadyn Harpysku (KONMOHHbI) BONU3WM yrma mniocKoro
anemeHTa (MNWUTbl NEPEKPbITUS), MOMOXEHUE LIEHTPA TSHKECTU pacyeTHOro KOHTypa B HanpaereHum ocer X u Y
onpeaensoT no dopmyne:

L. L

to(yp) =202

X y

+0,5°
Y (6.112)

3HaYeHNss MOMEHTa WHEPLMU PacYETHOrO KOHTYpa OTHOCUTENBHO LieHTpanbHbIx ocen Y, u X, onpegensior
no copmynam (6.106) n (6.108).
BHaueHnst |y 1 | iy(y)2 ONPesensiot no opmynam:
L3

| =X L (X, ——2)?; (6.113)
fox1 — 12 ( )

Lo = Ly (L, = %)% (6.114)

o1 = L(L yo) (6.115)

L3
|

foy2 = 12 L(Yo__) (6.116)

Bnauernst Wy, u Wy, onpepensior no hopmynam:

| |
W, =—%u L&; (6.117)
Xo —Xo

|
W, =—™, » 44
foy X y ( )

I'Ile pacyeTe NpMHMMakT HaMMeHbLUne 3Ha4eHnAa MOMEHTOB CONMPOTUBIEHNA Wfbx n Wfby'

6.6.7. 3HayeHMss MOMEHTOB COMPOTUBIIEHUSI MOMEpeYHoON apmatypbl Npy MpPoAaBnUBaHUN Wsw,x(y) B TOM
cnyyae, Korga roriepeyHasl apmaTtypa pacrnoriokeHa paBHOMEPHO BOOMb PACYETHOrO KOHTypa NpoaaBnvBaHuS B

h

npegenax 30Hbl, rpaHWLbl KOTOPOW OTCTOSIT Ha PacCTOsIHWK E B KaXagyl0 CTOPOHY OT KOHTypa npofaBrvBaHusi

cTanednbpobeToHa (puc. 6.14), NpUHMMAIOT paBHLIMK cooTeeTCTBYoLWMM 3HadeHnam Wy, Wfby.

Mpn pacrnonoxeHuy MonepeyHon apmaTtypbl B MNSIOCKOM 3fIeMEeHTE COCPEeAOTOYEHHO MO OCAM py3OBOM
MMoLaaKki, HarmpumMep, No OCK KOMOHH (KpecToobpasHoe pacrorioXeHWe MonepeyHon apmaTtypbl B MepekpbiTUm)
MOMEHTbI COMPOTUBMEHUS MOMEepeYHoN apmaTtypbl OMpedensioT Mo Tem e npasBunaM, Y70 M MOMEHTI
CONPOTUBIIEHUSI CTanedubpoGeToHa, NpUHMMAas COOTBETCTBYIOWYIO (haKTUYECKYIO AJIMHY OrpaHWYeHHOro ydyacTka

pacronoXeHus nonepeyHon apMaTypbl N0 pacv4eTHOMY KOHTYPY NpoAaBnnBaHns LSWX n sty (puc. 6.12, 1).

7. PACHET SJIEMEHTOB CTANIEOUNBEPOBETOHHbLIX KOHCTPYKLNA
Mo NPEJENbHBLIM COCTOAHNAM BTOPOU I'PYTINbI

7.1. OBLWME MNMONOXEHNA

7.1.1. Pac4eTbl No npefenbHbIM COCTOSIHUSAM BTOPOW rpynmnbl BKIKOYAKOT!
- pac4yeT Nno pacKpbITUIO TPELLMH;
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- pacyeT no packpbITUIO TPELLMH HOPMaribHbIX U HaKMOHHbIX K NPOAOSIbHON OCK 3NEMEHTA;

- pacyet no gedopmaumsm.

PacueT no 3akpbITUiO TpeLyH Ans cTanedunbpobeTOHHbIX KOHCTPYKLMI HE NPOM3BOAMTCS.

7.1.2. PacyeT no obpas3oBaHMiO TPELLMH NPOU3BOOAT Al NPOBEPKU HEOOXOAMMOCTU pacyeTa Mo packpbITUO
TPELLMH, a Takke Ans NpoBepKkM HeOBXO0AMMOCTM yyeTa TpeLUmH Npy pacdeTe no AgedopmMauunsam.

7.1.3. lNpun pacyeTe No nNpeaenbHbIM COCTOSHUAM BTOPOM rPYNMbl HArpy3kM NPUHUMAIOT C KO3hULMEHTOM

HaaexHocTu no Harpyske 7 =1,0.

7.2. PACYET CTAJNIE®MBPOBETOHHbLIX 3NIEMEHTOB
MO PACKPbLITUIO TPELMH

O6uwme nonoxeHusa

7.2.1. Pacuet ctanembpobeTOHHbIX 3NIEMEHTOB MO PACKPbITUIO TPELUMH MPOU3BOAAT B TeX Cryyasix, korga
cobnopgaeTcs ycrnosue:

M>M,_, (7.1)

crc?

rae M - n3rnbarowmii MOMEHT OT BHELLHEWN Harpy3ku OTHOCUTENbHO OCU, HOPMarbHOM K MIIOCKOCTM OEeNCTBUS
MOMEHTa U NpoxoasLLen Yepes LeHTP TAHKECTU NPpUBEAEHHOr0 NONepeyYHOro Ce4YeHNs ANeMeHTa;

Mcrc' n3rnbaroLmm MOMEHT, BOCﬂpMHMMaeMbIVI HOpMarlibHbIM Ce4YeHuMeM 3nemMeHTa npu O6pa3OBaHVIM

TPEeLUUH, onpeaensemMblin cornacHo n. 7.2.2.
[Ons ueHTpanbHO pPacTsHYTbIX 3NEMEHTOB LUMPUHY PacKpbITUS TPeWWH onpeaensioT npu cobnogeHnn
yCINoBUS:

N >N,., (7.2)

rae N - IpoaosibHOE pacTsrMBaloLLee yCUnme oT BHELLHEN HarpysKu;
N,.- npogorbHoe pacTsirMBatollee ycunue, BOCTPUHMMAEMOE 3MIEMEHTOM Mpu 06pasoBaHUM TPELLMH,

onpegensemMoe cornacHo n. 7.2.6.

7.2.2. Pacuer cTaneduOpoOETOHHBIX  SMEMEHTOB  MPOU3BOAAT MO HEMPOAOIHKUTENBHOMY U
NPOAOIMKUTENBHOMY PaCKpPbITUIO TPELLIMH.

HenpopomkuTeneHoe pacKkpbiTue TpeLunH onpeaensaoT OT COBMECTHOrO AeNCTBMSA NOCTOSIHHbIX U BPEMEHHbIX
(BNUTEnNBbHBLIX U KPATKOBPEMEHHbIX) Harpy3oK, NPOAOIDKUTENBHOE - TOMbKO OT MOCTOSHHbIX Y BPEMEHHbIX ANUTENbHbIX
Harpysok (n. 4.2.4).

7.2.3. Pac4eT No pacKpbITUIO TPELLUH NPOU3BOAST N3 YCIOBUSA:

a‘crc < acrc,ult ’ (73)

roe a,. - WMpuHa packpbiTUS TPELWMH OT AeNCTBUS BHELIHEN Harpysku, onpegensemas cornacHo nn. 7.2.4,
7.27n7.210;
Qe yit - NPEAENBHO AONYCTUMAS LMPUHA PacKpbITUS TPELLVH.

3HaueHusa A ¢ NpUHUMAatoT no Tabnuue 4.1.

7.2.4. lLnpyHy packpbIT!a TpewmnH a.. OnpefensoT UCXOAsA U3 B3aMHbIX CMELLEHUI pacTAHYyTON apmatypbl

1 6eToHa no 06e CTOPOHbI TPELLMHBLI Ha YPOBHE OCY apMaTyphbl U MPUHUMAIOT:
NpwY NPOAOIKUTENBHOM PaCKpPbITUM

npn HeENPOOOIKNTENTIbHOM PaCKpbITUA

acrc = acrc,l + acrc,Z - a‘crc,3 ) (75)

roe acrc,l - WMpUHa packpbiTaA TpewnH OT NnpoaoINKUTESIbHOIo OEeNCTBUS MNOCTOSHHbLIX W BPEeMEHHbIX
ONUTENbHbIX Harpy3o0K;
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Aep- LWMPWMHA PAaCKPbITUA TPelWH OT HeMpOAOIKUTENbHOrO [OENCTBUSI MOCTOSIHHbIX U BPEMEHHbIX

(AnMTenbHbIX M KPaTKOBPEMEHHbIX) Harpy3ok;

a LUIMPUHA PacKpbITUS TPewWwuH OT HENPOAOIKUTENBLHOITO [AENCTBUSA MOCTOAHHBLIX U BPEMEHHbIX
ONUTENbHbIX HAarpysok.

3HaveHust acrc,lv acrc,Z “ acrc,S
COOTBETCTBYIOLLEN Harpy3Ku.

cre,3 7

onpegendarT C Yy4eToM BJIMAHUA NPOAOJIKUTEINTIbHOCTU nencreuns

OnpegeneHre MOMeHTa 06pa3oBaHmns TPELLMH,
HOPMarbHbIX K MPOAONLHON OCY 3rieMeHTa

7.2.5. MomeHT TpelwmHoobpa3oBaHus l\/lCrc ana  ctanedunbpobeTOHHbIX 3NEMEHTOB  OnpenensioT no

cdopmyne:
Ons anemMeHToB 6€3 NpeaBapuUTENbLHOro HaNPSXXeHUs apmMaTypbl:

Mcrc :Wpt Rbt,ser ’ (7-6)

anda npeasaputeribHO HanpsAXXeHHbIX 3J11IeMeHTOB!

Mcrc :Wpt Rbt,ser M p> (7-7)

roe Wpt - MOMEHT COMPOTMBMEHNA ANs KpaWHero pacTsHYTOro BOMIOKHA CEYEHUs1 C Y4eTOM Heynpyrux
aedopmaumii pactsHyToro 6eToHa, onpegensieTcs no opmyne:
20 +a g +aily)

W, = - + S+ (7.8)

roe |bc , Lia n 1 - MOMEHTBI MHepLUMK cxaToit 30HLI BeToHa, NnoLaaeit ceverns huBpoBoil Mnu BpPOBOI
N CTEPXXHEBOW apMaTypbl, pacrnosfio)KeHHON COOTBETCTBEHHO B CXAaTOW M PacTAHYTOM 30HaxX CeYEeHUs1 OTHOCUTENBHO
HYyneBOW NUHWUN;

S, - CTaTMYECKMIn MOMEHT NIOLLAAMN CEeYEHUsI PACTSIHYTOM 30HbI BETOHA OTHOCUTENLHO HyMEBOW JIUHNK;
O ; - OTHOLLEHWEe MoAynel ynpyrocTu cunbposoit apmaTypbl E; 1 6eTona Eb .
MNonoxeHne Hynesou NMHUK onpegendaeTcsa no opmyne:

See t Sy =Sy = (h—_;)A}t ,(7.9)

roe Sbc, Sia 1 Sgy - cTaTUYecKre MOMEHTBI NMoLLAAeil CEUeHNs CKaToil 30HbI BeToHa, NnoLaeit ceueHns
pubpoBori mMnm prMOPOBON U CTEPXKHEBOW apMaTypbl, PACMONOXEHHONW B CXaTOW U PaCTSHYTOW 30HAX CeYeHus
OTHOCMUTESbHO HYNEBOW NUHUY;

A, - nnowaab ceyeHust pacTsiHyToro 6eToHa;

h - BblcOTa ceyeHus anemeHTa.

3HaueHne M » B dhopmyne (7.7) onpeaensetcs no gopmyne:

M, =P(e, +r), (7.10)

roe M p - MOMEHT ycunus Np OTHOCUTENBHO OCK, MapannefnibHoN HYMNeBON NUHUM U NPOXOAsLLen Yepes
A0POBYIO TOYKY, Hambonee yaaneHHyIo OT PacTAHYTOW 30HbI, TPELUMHOCTONKOCTbL KOTOPOW HYXHO ONpeaeniTh.
B dopmyne (7.7) 3Hak "+" cnegyeT npuHUMaTb, KOrga HanpasreHne MOMEHTOB |\/|CrC n M b

NPOTMBOMOSOXHbI, 3HAK "-" - KOraa HanpaBfeHus coBnagator.
Snauerunsa iy, 14, Sfcl 7] Sftl BbIYMCASIOTCA C kKO3 dumLmeHTaMm hnOpPOBOro apMmMpoBaHUSA Mo nnowaau
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1
M Hia v Hiy , ONpeaensemsimm no popmynam:

Hia = My Ko Kas (7.17)
Hia = g k(?rf Ko (7.12)
:ufaw = /ufvwkozrwkan . (7'13)

KoadhduuneHTsl knf , korf " korw, yuuTbiBawLIMe opueHTaumo pubp B nonkax u pebpe, Ans TaBpOBbIX U
OBYTaBPOBbIX CEYEHUN NMPUHMMatoTCs no Tabn. 6.1 n 6.2.

3HayeHne koadbpuumneHTa kan onpegenseTca no gopmyne:

I
k, =1-/ fl'a” . (7.14)
f
M -0,9M
v

lim

apnech f =

roe |f'an - AnvHa 3agenku pmbpbl B 6eTOHE, onpeaensieTcst cornacHo n. 6.2.6;
|f - AnvHa ubpbl;

Mu M, - nsrnbarowme MmomenTsi (n. 7.2.1);

M i - PaCHETHbIN M3rMGatoLLMI MOMEHT (M3 pacyeTa Mo npeaernbHbIM COCTOSHWSIM NEPBOI rPyNMbi).
7.2.6. Yeunme N,

copmyne:

«« Mpu 06pasoBaHWM TPELMH B LEHTPaNbHO PacTAHYTbIX 3JIeMEHTax onpeaensioT no

Ncrc = Ared Rbt,sers (7-15)

apecb Ay - Nnowaab NPUMBEAEHHOTO MONEPEYHOTO CEYEHMS ATIEMEHTA, ONpeaernsiemas no (opmyJie:
Ay =A+aA +aA'; (7.16)

rme A, A, A, - nrowagb nonepeyHOro CeyeHWst COOTBETCTBEHHO 6€TOHa, PacTsHyTOM U CXKaToil
CTEepPXHEBOW apMaTypbl;

- k03hPMUMEHT NprBEdEHUS apMaTypbl K 6eTOHy, onpeaensieMbI no opmyrne:

Pacuet no PacCKpbITUIO TPELLWNH, HOPpMalibHbIX
K npo,qorleoVI OCu anemMeHTa

7.2.7. lWvpuHy packpblTus TpewuH &, (MM), HOpMarnbHbIX K NPOAOSLHON OCK

anemeHTa, npu
KOMOWHMPOBaHHOM apMUPOBaHUM crieayeT onpeaenaTb o dopmyne:

()
a‘crc = 5¢177f177red E_f20(3’5_/ured )\3[df,red ’ (7-17)
f

roe § - KO30OUIMEHT, NPMHMMAEMEM PaBHBEM IJIS DJIEMEHTOB:
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us3rubaeMex U BHELUEHTPEHHO CXATBIX v o o v o ot o o oo oo oeeoeoesss
PACTAHYTEIX ¢ ¢ ¢ e e o o o o o o o o o o o s s oo o oo ossseesoocssscocoocoecsss

@, - KOBOOMUMEHT, NPMHMUMAEMH PABHHIM NPpU ydeTe:

KPaTKOBPEMEHHEIX HAT'PY30K UM HEIIPOOOJIXMTEJIBHOI'O

OeMCTBUSA [IOCTOSHHEIX U IJIUTEJIbHBIX HATPY3BOK ¢ttt e vttt oo

MHOI'OKpPaTHO HOBTOpHIOLLLeIZCH HaAaI'py3Ku,
a TakKxXe IIPOOOJIXMTEJIBHOI'O OeMCTBUSA [IOCTOSHHEBIX
M IOJIMTEJIbHBEIX HAT'PYy30K IIJid KOHCprKLU/HZ u3 beToHa:

TAXEIIOT'O 4 o o o e ¢ o e e o 0 s oo o s s oo osooesosesssscsscsoccocsoesass
MEJIKOBEPHMCTOI'O I'PYIIIEL A e e e e e e e

171 - KOAhPULMEHT, yunTbIBaOLWMIA BNUAHME (PMBPOBOro apMupoBaHus, onpedensemMbii no popmyne:

0,5

=—-.(7.18
M1 0.5+m ( )

3HaueHue koadhuumneHTa m onpegenseTcsi no opmMyne:

roe A - nnoLaab NnonepeyYyHoro ceYeHnst anemeHTa, MM2, TPELMHOCTOMKOCTb KOTOPOro onpeaensieTcs;

1
4Od ?,red (/ufa + 51“5)
HeA

Lq (719)

N1ed - MPVIBEOEHHBIN KOIMPEULMEHT apMMUPOBaHUA, onpeaensemMbiin no dopmyrne:

77f Zzufaw + nsﬂs
nred = ’ (7-20)
/ufaw + :us
roe 7, — KO3QOMUMEHT, MNPpUHMMaeMbl OJia GuoOpH:

pes3aHHOM M3 jucTa Mapku FIBREX,
BRIMyCcKaemoy no TY 0991-123-53832025,

= 0=5 1.
bpesepoBaHHOM M3 CJIAO0B, BHIIyCKaeMOM
1o TY 0882-193-46854000, PABHBIM .« e v eeeeeeeeeeeeesnssnens

PyOJIEHHOM M3 CTaJIbHOM MNPOBOJIOKN,
BRIIyCcKaemoy no TY 1211-205-46854090,

PaBHBEIM :

nyia QuOpPEl MapKu
XEHIVMKC HENDIX . ittt ittt ittt ennneeeannneens
oyia QuOpPEl MapKu

SUBEKC

FIBAX 1/50 ittt ettt e ettt ettt ettt ettt

oyia QuOpEl MapKu

SUBEKC

FIBAX 1,3/50 ittt ettt ettt et ettt teeeeeeen

oyia QuOpPEl MapKu
TBUHOJIDT TWINELAT ..t ittt ittt tnteeeannnns
nyia QuOpPEl MapKu
MUKCAPM MIXARM ittt it ittt ittt et eennneeenns

Hiy — omnpepengerca no dopmyse (7.13) m. 7.2.5;

N, - rKOSOOMUMEHT, NPMHMMAEMBIM OJIS CTEPXHEBOM apMaTyph:

TOpAYEKATaHOM NEePUOOANUECKOTO MPODMIIA « v v v vt i v v i e eeenenn
TOPAUEKATAHOM TUIAIKOM « e e v v v v oo oo e oo aeeesoneneeseneneeesens
XOJIOOHOTAHYTOM NEePUOAMUYECKOTO MNpobmis

M KaHaTOB

XOJIOOHOTAHYT OV TJIAIKOM v v e v e oo e oo o meeesoneeeesenneeenseas

KoHcynbTaHTlntoc: npumevaHme.
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B ogmumanbHoM TekcTe OKyMeHTa, BUAUMO, AomMyLieHa oneyaTka: nyHkT 5.4.5 oTcyTcTByeT.

O ; - YCrOBHbIE HaMNPsHXKeHWs B KpaWHeM pacTAHYTOM BOMOKHE UMW npupalleHne Hanps>keHun oT AenCTBUSA
BHELLUHEN Harpy3ku (Npy HanM4Mmn npeaBapuTenbHOro HanpsxXeHns), onpedensemoe no n. 5.4.5 Hactoswero CIT;
E - Mmogynb ynpyroctu cransHoi dmbposoii apmaTypsl, cM. 0. 5.2.5;

M e - TPUBEAEHHBIN KO3IPULMEHT apMUPOBaHNA MO NNoLanm cedeHnsd, onpegensemoli no popmyne:

/ured = :ufaw + :us ’
Ho He Gonee 0,02;
d f red - MPUBEAEHHBIN AnamMeTpP Ucrnosnb3yemon prubpsl, onpeaenseTcs cornacHo . 6.2.6;

dred - NpUBEAEHHbIN AnameTp hrbpoBON 1 CTEPXKHEBOW apMaTypbl, onpeaensemon no gopmyne:

d? +d?
dred _ f,red/ufaw s:us ' (7.21)

d f ,redlufaw + dslus

7.2.8. HanpsixeHne O ; cnepyert onpefenstb:
B LIEHTPAarbHO PacTsIHYTbIX 3NIEMEHTaxX Mo hopMyne:

_N-P
/ufaA)

rae P - ycunve npeaBapuTenbHOIO HAMPSHKEHWS C Y4EeTOM BCEX NOTEPD;
AJ - nnowiaab ceveHns ctanedndbpobeToHa;

o, ,(7.22)

M 1, - KO3OULMEHT NpMBEAEHHOTO apMMPOBaHKS NO MoLaam, onpeaensemMbiin no popmyrne:

2.,

;ufa = :ukaor '

roe My - NpoueHT hnbpoBoro apmmpoBaHms no o6bemy cornacHo n. 5.2.2;

kOr - K03(hPMLMEHT, NPMHMMaEMbI No Tabn. 6.1;

ans  narnbaembix, BHELIEHTPEHHO CXaTblX WM BHELUEHTPEHHO pacTAHYTbIX 31eMEHTOB - MO npaBuiam
CTpOVITeJ'IbHOVI MeXaHUKN KaK anA ynpyroro tena.

B pacuete O; pomkHO paccMaTpuBaTbCs CeyeHue, NPUMBEAEHHOE K 3KBMBANEHTHOMY CTanlbHOMY CEYeHUIo

(pyc. 7.1) ¢ eouHOM yNpyrom XapakTepuUCTUKOW. B pacTsiHyTOM 30HE K CTanbHOMY CEYEHW0 NPUBOAST TOSbKO

(PUBPOBYIO M CTEPXKHEBYH apMaTypy C 3KBUBANEHTHOWM NIOLLAAbI0 CEYEHUs], @ B CKaTOW 30He - apmaTtypy 1 OEeTOH ¢
E E,

o — S —
9KBMBaAli€HTHbIMU NnowagdamMmmn cev4eHnd, npuseaeHHbIMU K Cbl/l6pOBOVI apmMmarype npu as - n ab - E .
f

E;
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7/ tw| |h

[

7

l____ by L ,L,_______t{f___ o

a - ceveHune ctanedubpobeToHHOro anemeHTa; 6 - cedeHue,
npvBEOEHHOE K CTanbHOMYy; 1 - CTepXHeBas apmarypa

PucyHok 7.1. Cxema npmBegeHns cevyeHus
cTanenbpobETOHHbIX 3NIEMEHTOB K CTarlbHOMY

3HaueHve O onpegenseTcs:
ANs n3rnbaembIx 3r1eMeHTOB Mo dopmyne:

M —P(e, +T1)

O
Wi,

,(7.23)

roe ecp - OKCLUEHTPUCUTET NPUNOXEHUA CUNblI P oTHocutensHo LEeHTpa TAXeCTU CeYeHNA anemMeHTa,

I - pacCTOsIHME OT S4POBOW TOYKM, OnvkanLLen K CKaTon rpaHn CeYeHus;
AN BHELEHTPEHHO CXaTbIX Y BHELEHTPEHHO pacTSHYTbIX 31eMEHTOB no hopmMyne:

o. = Ntot (ec,tot * r) (7 24)
f Wfl o

roe Ntot - paBHogencTBytoLWasa npofgonbHom cunbl N 1 ycunus npeasaputensHoro obxatns P;

€. (o - akcueHTpucuteT yeunusa N, oTHOCMTENbHO LieHTpa TSKeCTU ceveHus.
B cdopmynax (7.23) u (7.24):

W, - MOMeHT conpoTuBnEeHus, NpUBEAEHHOTO K CTaNbHOMY CeYeHMIo, OnpeaenseTcs No dhopmyne:

W,, = s , (7.25)
1,3y

c

roe Ifl - MOMEHT UHepuun cevyeHund, npneeaeHHOro K akBuBaneHTHoOMYy ctaribHOMYy Ce4YeHUto, OTHOCUTESIbHO
€ro UeHTpa T4XXeCTu,

yc - paccTodaHMe OT LUeHTpa TAXEeCTU ceveHnd, npuseeHHOoro K ctarbHoOMy, 00 paCTFlHyTOI7I rpaHn cevyeHuAa.

B dopmyne (7.24) 3Hak "MMHYC" NpMHUMAETCS NPU BHELIEHTPEHHOM CXaTuu, a 3Hak "mmoc” - npu
BHELEHTPEHHOM PaCTSHKEHUN.

7.2.9. [Inqa anemeHTOB, K TPELLMHOCTOMKOCTU KOTOPbLIX NpeabsBnaiTca TpeboBaHUA BTOPOW KaTeropuwu,
LWUMPUHA HENpPOAOIPKUTENbHOrO  PackpbiTUS  TpelMH OnpeaensieTcs Kak CyMMa LUMPWHBI  PackpbiTus  OT
NPOLOIMKUTENBHOIO AENCTBUS MOCTOAHHBIX U ANUTENbHbLIX HArpy30K M NPUPAaLLLEHUS LUMPUHBI PacKpbITUS OT 4EeNCTBUS
KpaTKOBPEMEHHOW Harpy3ku. LlnpunHa npoaormkMTenbHOro pPackpbITUS TPELLMH 3aBUCUMT OT NPOAOIKUTENBHOCTU
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OEeNCTBUS NOCTOSHHBIX U ANUTENBbHbIX Harpy3ok.

PacueT no pacKpbITMIO TPELLVH,
HaKMOHHbIX K NPOAOSIbHON OCU 3reMeHTa

7.2.10. WunpuHa packpbITUsa TPELUUH, HAKMOHHBLIX K MPOAOSIbHON OCKU M3rMbaemblx 3N1IEMEHTOB, NPU CETYATOM U
KOMOVHMPOBAHHOM apMMPOBaHUK onpeaensieTcs no popmyne:

K N1 k22
A =P, 1(hw +3Odf,red) ? , (7.26)
f

faw

roe @ - KO®QOMUMEHT TOT Xe&, 4YTO M B m. 7.2.1;

kl - KO2QOMUMEHT, BHUMCIAEMB IJi9 QUOPEH:

pe3aHHOM M3 JucTa Mmapku FIBREX,
BBIIIyCKaeMoM I10
TY 0991-123-53832025,

IO DOPMYJTIE vt ittt ettt i ettt et et tee e e eenennean (25-—1400;qw)103;

bpezepoBaHHOM U3 CIa00B,
BEIIIYCKaeMOM I10
TY 0882-193-46854090,

IO DOPMYJTIE vt it ittt et e ettt et et tee e e eanennean (20——1400;qw)103;

PyOJIEHHOM U3 CTaJIbHOM [IPOBOJIOKM,
BEIIIYCKaeMOM I10

TY 1211-205-46854090, no dopmyse:
o5 OuOPE. Mapok

XEHIVKC HENDIX,

®VIBEKC FIBAX 1/50 u

OUBEKC FIBAX 1,3/50 .ooviiininnnininnnnnnnnnn. (20-14004,,,)10° ;
onsa OuOPE MapkKu
TBUHOIIT TWINFLAT v vvvve eeeeneeeenenennnnns (25-1400,,,)10° ;

onsa OuOPE. MapkKu

MUKCAPM MIXARM & nteeeeeeeeeeenns (30-1400p,,,)10°;

1741 - KOADPULMEHT TOT Xe, yTo M B N. 7.2.7;

Hiaw = :vakr? ,

roe kn - KO3PPULMEHT, NPYHUMaeMbIn No Tabn. 6.2;
d, red -~ MPVIBEEHHbIV AnameTp Ucronb3yemon dnbpbl, CornacHo n. 6.2.6;

E - Mmogynb ynpyrocti dpnbpsl, nprHnMaemslii cornacHo . 5.2.5;

P
k, = Q 0, ZSE, (7.27)

b,t

wrw C

roe Q - Haubonbluas nonepeyHasl cuna Ha paccMaTpuMBaeMOM Y4yacTKe ONMHbI dfieMeHTa OT AelcTByoLlen
Harpysku;
P - ycunve npegBapuTenbHOrO HanpshkeHUsl ¢ y4ETOM BCEX NOTEPb;

A, - nnowans ceveHmst CxaTomn 30HbI GeToHa.

7.3. PACYET Q3JIEMEHTOB CTAJIE®GUBEPOBETOHHbLIX KOHCTPYKLIA
Mo AE®OPMALINAM

O6LWwme nonoxeHus
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7.3.1. PacyeT anemeHTOB cTanedubpobeTOHHbLIX KOHCTPYKUMA Mo gedopmaumsam Mpou3BOASAT C Y4ETOM
3KCrIyaTaunoHHbIX TpeboBaHWI, NPpeabsBNAEMbIX K KOHCTPYKLUSM.

PacueT no gechopmauusim cnegyeT Nnpom3BOAMTL HA AENCTBUE:

NOCTOSIHHbIX, BPEMEHHbIX ONMTENbHBIX Y KPAaTKOBPEMEHHbIX Harpy3ok (4.2.4) npu orpaHnyeHnn gedopmauinii
TEXHOMNOrMYECKUMU UNN KOHCTPYKTUBHBbIMY TpeboBaHMAMY;

MOCTOSIHHLIX W BPEMEHHbIX [AMNUTENbHbIX HArpy3oKk nNpuW orpaHuyeHun Aedopmaunii SCTETUHECKUMN
TpeboBaHNsMN.

7.3.2. Jedopmaummn (npormndbl, yrnbl NOBOpoTa) SNEMEHTOB CTanedmubpoBeTOHHbBIX KOHCTPYKLMA BbIYUCTIAIOT
no chopmynam CTPOUTENBHON MEXaHUKWN, ONPeaenss BXOASLWME B HUX 3HAa4YeHUs KpUBM3HbI cornacHo nn. 7.3.3 - 7.3.5
HacTtosiwero Cl1.

BennunHa kpmBu3HbI N aedopmaumin ctanedubpoOEeTOHHbIX 3MEMEHTOB OTCUMTLIBAETCSH OT MX HayasbHOro
COCTOSIHMS; MPU HanM4um NpeABapuUTENbHOrO HaMPsSXXEHUS - OT COCTOSHUSA 0 obxaTus.

7.3.3. KpuBunsHa ctanedmnbpobeToHHbIX 3NEMEHTOB ONpeaensieTcs:

ONS y4aCTKOB 3NEMEHTA, rae B pacTsHYTOM 30He He 00pasytoTCsi TPEeLUHbI, HOpMaribHble K MPOOONIbHON OCK
3N1EMEHTA, - KaK ANsl CMMOLHOro Tena;

ONS y4acTKOB afieMeHTa, rae B pacTsHYTOW 30He MMEKTCS TPeLUMHbI, HopMarbHble K MPOOONbHOM OCH, - Kak
OTHOLLEHME pPa3HOCTM CpeaHMX OedopMauuin KpanHEro BOSIOKHA CXAaTOW 30Hbl GETOHa M KpaWHEro BOJIOKHA
pacTsiHYTOW 30HbI (UNN NPOJONBHON PaCTAHYTOW apMaTypbl NPY KOMOUHNPOBAHHOM apMMPOBAHUK K BbICOTE CEYEHUs
anemMeHTa (unu pabo4yen BbICOTE CeYeHNs).

OneMeHTbl NN y4acTKU 3NeMeHTOB paccmaTpuBaloTcs 6e3 TpelwmH B pacTaHYTOW 30He, ecnv TpeLUmHbl He
obpasyTcs Npu eNCTBUN NOCTOSHHBIX, ANUTENbHBIX Y KpaTKOBPEMEHHbIX Harpy3okK; Npu 3TOM Harpysku BBOOATCS B

pacueT ¢ KOAPPULIMEHTOM HAAEXHOCTH No Harpyake V¢ =1,2.

7.3.4. 3HadeHMa npedenbHO AOMYCTUMbIX Aedopmaunii 3neMeHToB npuHuMaroT cornacHo CHull 2.01.07 u
HOPMaTUBHbLIM JOKYMEHTaM Ha OTAESbHbIE BUALI KOHCTPYKLIMIA.

Pacuet ctanedpnbpobeToHHbIX 31EMEHTOB Mo nporndam

7.3.5. Pac4yeT ctanedmbpobeTOHHbIX 31IEMEHTOB MO Npornéam NponsBogaT 13 ycrioBus
f <f,.,(7.28)

roe f - nporn6 »xene3obeTOHHOro anemMeHTa OT 4ENCTBUS BHELLIHEN HArpys3Kku;
fult - 3Ha4YeHne npeaenbHO JonycTMMoro npornbéa cranepmnbpobeToHHOro anemMeHTa.

Mpornbbl cTanedndbpobEeTOHHBLIX KOHCTPYKLUUI ONpeaensoT no obwum npasuinaMm CTPOUTENBHON MEXaHWKN B
3aBMCMMOCTM OT W3MUOHbIX, CABUIOBbIX U OCEBbIX AeOPMALMOHHBLIX XapaKTepucTuk cranedmbpobeToHHOro
3MIeMeHTa B CEYEHUSX MO ero AnvHe (KPMBWU3H, YrNoB cABuUra u 1.4.).

Mpn OEnCTBMU NOCTOSIHHBLIX, ONUTENbHBIX U KPaTKOBPEMEHHbIX Harpy3ok nporub 6anok wnv nnvt BO BCEX

Ccny4vadx He OO0JDKEeH npesbillaTb ﬁ nponeta un —5 BblfleéTa KOHCOJN.

7.3.6. Mpornb ctanednbpobETOHHbLIX 3NeMeHTOB, 00yCnoBneHHbIN aedopmaunen narnba, onpenensoTt no
dopmyne:

|
— (1
f=!MX =) 429

tot,x

roe MX - N3rnbaloLLNn MOMEHT B CEYEHMM X OT AEWUCTBUSA €OANHUYHOWN CUMbl, NPUNOXEHHOW NO HanpaBreHuo
NCKOMOrO NepeMeLLeHNst arieMeHTa B Ce4YEHUM X NO AJIMHe nporneTa |, Ans KoToporo onpeaensitoT Nporuo;

1
- - MONHasi KPUBM3HA 3MeMeHTa B CEYEHMM X OT BHELLHEW Harpysku, Npu KOTOPON onpeaensitoT nporud;
r tot,x
1 1
BENMYMHA | — onpegensietcsa no popmynam (7.31) n (7.39); 3Hak | — | NpMHMMAETCA B COOTBETCTBMM C 3NIOPOWA
tot,x r
KPVBU3HBI.

[na anemMeHTOB MOCTOSIHHOIO CEYEHUS, UMERLLMNX TPEeWwUHbl Ha KaXAOM y4acTKe, B npepenax KOoToporo
n3rnbaroLmm MOMEHT HE MEHSIET 3HaKa, KpMBU3HY AonyckaeTca BbIMUCATb ONA Hanbonee Hanpsa>XeHHOoro ce4yeHus,
npuHUMaa KpMBU3HY A4 OCTallbHbIX CeYeHUn TaKoro y4vyacTka N3MEHSIoLLENCS nponopunoHarnbHO 3Ha4YeHUAM
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nsrnbaroLLero MOMeHTa.
Ina HekoTopblX Haubonee pacrnpoCTpaHEHHbIX CryvyaeB 3arpyxeHust npornG uarmbaemoro anemeHTa
MOCTOSIHHOIO CEYEHMS1 MOXET onpeaensaTbes no hopmyne:

f:m1
r

17, (7.30)

tot

roe m - KoadMUUNEHT, NPUHUMAEMbIA B 3aBUCUMOCTM OT YCIOBUI ONUPAHUS U CXEMbI 3arpyXeHus;
1
— | - KpuBM3HA B ceyeHMM C HaubonbWMM M3rMbalWMM MOMEHTOM OT Harpysku, Mpu KOTOPOW
r tot
onpegenseTcsa Nporuo;
| - pacyeTHbIN NPOSIET AfiEMEHTA.

OnpepneneHune KpBU3HbI cTanednopoOeTOHHbIX 3NIEMEHTOB
O6wWwme nonoxeHus

7.3.7. KpvBusHy u3rnbaemblx, BHELEHTPEHHO CXaTblX W BHELEHTPEHHO pacTAHYTbIX SMEMEHTOB Ans
BbIYMCMEHNS MX NPOrMboB ONpeaenstoT:

ONS 3NEeMEeHTOB UIN YY4aCTKOB 3MeMeHTa, rae B pacTsaHyTOM 30He He 06pasyoTcs HopMarbHbIe K NPOAOMbHOM
OCW TpeLuHbl, cornacHo nn. 7.3.8, 7.3.9;

AN 3NeMEeHTOB UMW y4acTKOB 3feMeHTa, rAe B pacTaHYTOW 30He UMeTCs TpewmHbl, cornacHo nn. 7.3.10 -
7.3.13.

OnemMeHTbl UM y4acTKM 3MEMEHTOB paccmaTpuBaloT 6e3 TpelumH, ecnv TpelwuHbl He obpasytoTtes (T.e.
ycnosue (7.1) He BbIMOMHSETCS) MpU OEWCTBMM TMOMHOW HAarpy3ku, BKIIOYAIOLWEN MNOCTOSHHYIO, BPEMEHHYHO
ANUTENBHYIO U KPAaTKOBPEMEHHYIO Harpy3Kku.

OnpepneneHune KpMBU3HbI CTanemndpobEeTOHHbBIX 31IEMEHTOB
Ha yyacTkax 6e3 TpeLUVH B pacTAHYTON 30He

7.3.8. lonHoe 3HayeHMe KpMBU3HbI WN3rMbaeMblX, BHELEHTPEHHO CXaTblX WM BHELEHTPEHHO pPacTAHYTbIX
9NeMeHTOB Ha y4acTkaXx, rae 06pa3yr0TC$| HOpMaribHble UKW HAKIMOHHblIE K I'IpOLI,OJ'IbHOl7I OCU 3NNEMEHTOB TpPELUUHBI,
onpegensoT no dopmyne

1 1 1 1 1
ol i Bl B Bl B Bl B e R 420
r tot r 1 r 2 r 3 4
1 1
rpe | — n - - KpmBM3Ha COOTBETCTBEHHO OT KpaTKOBPEMEHHbIX U OT MOCTOAHHbLIX U ONUTENbHbIX
r 1 r 2

BpeMeHHbIX Harpy3ok (6e3 yyeTta ycunus P);

nM

‘), B, 1 (7.32)
1 M(Db,cr
‘), B, , (7.33)

roe M - MOMEHT OT COOTBETCTBYIOLLEN BHELUHEW HaArpy3ku OTHOCUTENBHO OCW, HOPManbHOW K MIOCKOCTU
OencTBUS MOMEHTa M NPOXOoAsLLEN Yepes LEHTP TSXKeCTU NPUBEAEHHOMO CeYeHuns;

Dy or - KO3 DULMEHT Nnonsyyecty 6eToHa, npuHMMaemMbln no tabnuue 5.5 Hactosawero Cll B 3aBucMMOCTM OT
Buaa 6eToHa;

Bf1 - XXeCTKOCTb cTanegmbpobeToOHHOro afeMeHTa Npu KpaTkoBPEMEHHOM AENCTBUM HArpy3ku, onpeaensiemast
no copmyne:
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B, =0,85E,1,, (7.34)

roe Eb - MOAyInb ynpyroctn 6eToHa, NpuHMMaemMmslin no Tabnuue 5.4 Hactoswero ClT;

|,- MOMeHT uHepumMu ceuenmnsi, npuBedeHHOro Kk GETOHHOMY U BKMouawwero B cebs nnowans 6eToHa,
unbpoBor unu pubpPOBO 1 CTEPXKHEBOW apmaTtyphbl, NpUBeaeHHON Kk 6eToHy. Npu 3ToM KoahdULMEHT NpuBeaeHUs

E E

ans cmbposon apmaTtypbl Xy, =E—f, Ans cTepxHeBoi apmaTtypbl g :E_c

b b

apMupoBaHnsa hnbpoBOM N CTEPXXHEBOW apMaTypoy onpeaensalTca B cooTBeTcTBum ¢ dopmynamum (7.11) - (7.14)
HacTosiwero CIT;

1

— | - KPUBU3HAQ, OﬁyCJ’IOBﬂeHHaﬂ BbIrMOOM 3nemeHTa OT HenpoaomKNUTesIbHOro nencreuns ycunua
r
3

npenBapuTeribHOro obxaTtusa n onpepgendaemMmasa no cbopmyne:

, @ npuBedeHHble KO3MDULNEHTDI

1 Pe

— op

rj; By

1

, (7.35)

roe eop - QKCUEHTPUCUTET NPUITOXEHNA CUJTbl OTHOCUTESTbHO LUEeHTpPa TAXECTU 3N1IeMEHTAa;

1

— | - kpuBM3HA, 0BYCroBneHHas BbIMMOGOM arnemMeHTa BCNEACTBME YCadku M Non3ydecTtn GeToHa oT ycunus
4
npeaBapuUTenbHOro 06xaTus 1 onpeaensemasi no opmyrne:

1 &—E€
—| =——,(7.36
r), h (7.36)

rae & U &', - OTHocUTeNbHble AedopMaummn cTanedunbpobeToHa, Bbi3BaHHbIE €0 YCaAKoN U NoN3yvecTblo

noa AeWCTBMEM yCuUnusa npegBaputenbHOro obxatus, onpegenseMble COOTBETCTBEHHO Ha YPOBHE PaCTAHYTOW U
CXaTou rpaHun ceveHus no oopmMynam:

(o2
&, =?“’; (7.37)

3HayeHne O g NPUHUMAETCS YUCMEHHO PaBHBLIM CyMME MOTEPb NPEABAPUTENBHOIO HaNpPsHXXeHUs apMaTypbl OT
ycagkum n nonsyyvyectn 6etoHa cormacHo nn. 5.2.13, 5.2.14 Hactosiwero CI1 gna apmatypbl pacTsHYTOM 30HbI
(YyCNOBHO MPUHUMAETCS PACMONOXKEHHON Ha PaCTAHYTON rpaHu ceuyeHus), a O g - TO Xe, ANA Hanparaemoii
apmaTypbl, ecnu 6bl OHa MMenachb Ha YPOBHE KpamHEero cxaTtoro BosflokHa 6eToHa.

1 1 Peps,
Mpuatomcymma | = | +| = | npuHumaeTcs He meHee —— .
rj, \r), B,
1
1 1
3Ha4yeHuda KPMBU3HbI - n - ana 31eMeHToB oes npeaBapuTenibHOro HanpsaxeHuna [onyckaetcd
r
3 4

NPUHUMATL PaBHbIMU HYIHO.
7.3.9. MNpw onpegeneHMn KpMBU3HbI Ha y4YacTkax C HayanbHbIMU TPELLMHAMK B CKaTOM 30He BETOHa 3HayYeHus

1 1 1

F , F " F , onpegeneHHsle no opmynam (7.32), (7.33) n (7.35), npuHnmaloTca ysennyeHHbIMn Ha 15%,
1 2 3
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1
a 3HayeHue | — | , onpeaeneHHoe no dopmyne (7.36), - Ha 25%.

4

OnpepeneHue kpnBU3HbI cTaneubpoOEeTOHHbIX 3NIEMEHTOB
Ha y4yacTKax C TpeLLiMHaMu B pacTsIHYyTOW 30He

7.3.10. TonHoe 3Ha4YyeHue KpuBMU3HbI N3rMBAEMbIX, BHELEHTPEHHO CXaTblX WU BHELEHTPEHHO PaCTAHYTbIX
cTanembpobeTOHHbIX 3MEMEHTOB MNPSAMOYrONbHOro, TaBpOBOrO M [ABYTABPOBOINO CEYEHUW Ha yyacTkax, rge
06pa3yTcst HopMarbHble K MPOAObHON OCY 3NIEMEHTA TPELUMHbI, CneayeT onpeaensaTe no dhopmMyne:

1 1 1 1 1
e R e H = I [l B e IO &)

r-to’( r5 rG r-7 r-4

1
roe | —
5
no aedopMaLmsam;

- KPpBU3HA OT HENnpoaAOoJNKUTESTIbHOIro OencTems Bceun Harpy3kuy, Ha KOTOpyo Npon3BognUTCA pacyeT

1

— | - KPUBMU3HaA OT HENPOAOIKNTESIbHOIO 0EenCTBUS MOCTOAHHbBIX U ONNTENbHbIX Harpy3ok;

r 6

1 } 3 }

— | - KPpMBU3HA OT NPOAOIIKUTENIbHOIo AeUCTBUA NMOCTOAHHOU N ONTUTENTbHOU Harpys3ok;

r 7

1

— | - KPUBU3HAQ, 06yCJ'IOBJ'IeHHaﬂ BbIrMOOM 3nemMeHTa BCreacTBue yCcaakm n nonay4yectu OeToHa oT ycunuma
r

4
npeaBapuTenbHOro ooxatusa n onpegensiemas no gopmyne (7.36).

1
7.3.11. 3Ha4yeHus F onpegenarTca no doopmyne:
5

1 Mcrc M_Mcr
= +

< (7.40)
r 5 Bfl Bf3

roe M - MOMEHT OT BCel BHELLHEN Harpy3km OTHOCUTESIbHO OCMH, Hopmaanon K NSIOCKOCTU AENCTBUS MOMEHTa

N NPOXOASILLEN Yepes LIEHTP TSHKECTU NPUBEOEHHOTO CEYEHUS;
M., - MOMEHT, BOCMpUHMMAEMBIIl CEYEHNEM, HOPMASIbHBIM K MPOAOMNBHON OCU 3rieMeHTa, Npy 06pasoBaHum

TPELLMH;
B, - onpenensietcsa no dopmyne (7.34);

B - onpenensetcs no dhopmyne:
npu KpaTkoBpeMeHHOM ﬂeVICTBMVI Harpy3ku

_0,9E,1,,

B (741
3 13 (7.41)

npu onmnTeribHOM OencrTemmn Harpyskum

0,5E.1
B, :%, (7.42)

rae |, - MOMEHT uHepLMM NpuBeaeHHOrO ceyeHusi, onpeaensiemblii no n. 7.2.8.
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1
7.3.12. 3HaveHusa | — | onpegensaTca No opmyrne:

= — ser

6 Bf3

, (7.43)

rae M, - MOMEHT OT MOCTOSHHBIX M ANUTENbHBIX HArpy30K OTHOCUTENLHO OCH, HOPMarbHOW K MIIOCKOCTM
AEeCTBUS MOMEHTA U NPOXO/SILLEi Yepes LIeHTP TSKECTU NPUBEAEHHOTO CeUYEHUS;
B - onpenensetca cornacko n. 7.3.11.

1
7.3.13. BHaueHns | — | onpepensTcHa No dopmyre:
7

ser

rj; By

(7.44)

roe Mg, -cm. n. 7.3.12;

B':;- onpenensetcs no copmyne:

B'; =0,8B;;, (7.45)

rne B, - onpenensietcsa no dopmyne (7.42).
BbicoTy cxxaTon 30HbI onpenensioT no gopmyne:

x=h-——>
A\ed +0’5Abv , (7.46)

roe S, - cTaTMd4eckuin MOMEHT MpuBEedEeHHOM K GeToHy nrowagu ceveHust Ges yyeta nnowaan 6eToHa
PacTSAHYTbIX CBECOB MOSIKN OTHOCUTENBHO PacTSHYTOMN rpaHu;

A - nnowaab npuBedeHHOro Kk GETOHY ceuyeHws, Bkriovawowasi B cebs nnowagb GeToHa cxaton w
pacTaHyTOM 30H (6e3 yyeTa nnowanmn pacTaHyTbIX YWMPEHUI), CTEPXKHEBOW apMaTypbl, NPUBELEHHON K BETOHY Npu
_E, 3 . E,
Uy, = E_b nnowaab hnbpoBoi apmaTypbl, NPUBEAEHHON K 6ETOHY Npu & 4 =

E_b )

on - NNoLaab YWNUPEHN pacTsiHYTOM 30HbI 6eToHa.
8. KOHCTPYKTVMBHbLIE TPEBOBAHNA
8.1. OBWME NONOXEHWA

8.1.1. [Inst o6ecneyeHns HecyLleln COCOBHOCTH, MPUTOAHOCTU K HOPMANbHOWM 3KCNNyaTalumMn u JONroBe4YHOCTH
GETOHHbIX K CcTanednOpPOBETOHHBIX KOHCTPYKLMA MNOMMMO TpeboBaHwui, onpefensieMblX pacyeToMm, criegyeT
BbINOMHATL KOHCTPYKTMBHbIE TpeboBaHus:

Mo reoMeTpU4ecKnM pasmepam 311eMEHTOB KOHCTPYKLNIA;

Mo apMUPOBaHUIO (COOEPXKaHUI0 N PACMONOXEHUIO apMaTypbl, TOMLIMHE 3alMTHOro crost 6eToHa, aHKepoBKe U
COeaUHEHUsAM apMaTypbl);

no 3awuTe KOHCTPYKLMI OT HeGnaronpmaTHbIX BO34ENCTBUIN cpeabl.

8.2. TEOMETPUYECKUE PA3SMEPbLI KOHCTPYKLIIA

8.2.1. MuHMmanbHble reoMeTpudeckMe pasmepbl CEYEHUN KOHCTPYKUWMA cregyeT HasHayaTb Takumu, YTOObI
obecneunBaTsb:
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BO3MOXHOCTb Hafnexawero pasmelleHns apMmaTypbl (PacCTOSHUSA MeXay CTEepXHAMW, 3alUTHBLIA CrioWn
OeToHa 1 T.4.), ee aHKEPOBKM 1 COBMECTHOWN paboTbl ¢ 6ETOHOM;

[OCTaTOYHYI0 XECTKOCTb KOHCTPYKLMM;

He0oOX04MMYH OrHECTOMKOCTb, BOOOHENPOHMLAEMOCTE KOHCTPYKLWIA, TEMMO- 1 3BYKOMU3ONALMIO, KOPPO3MOHHYHO
CTOMKOCTb, paguauMOHHy0 3aLunTy 1 T.0.;

BO3MOXHOCTb Ka4eCTBEHHOr0 M3roTOBMNEHUSA Npy 6ETOHUPOBaHUN KOHCTPYKLWIA.

8.2.2. Tlpu npoektupoBaHun cTanedubpPOBETOHHbIX KOHCTPYKUUA Onsi obecnevyeHust YcrnoBuA  ux
N3roTOBIMEHNsI, COBMECTHOM paboTel ©OeToHa M apmaTypbl M Tpebyemon [OOMroBeYHOCTM peKoMeHayeTcst
PYKOBOACTBOBaTbLCS CMeAyLNMN NONOXEHNAMN.

Pa3amepbl ceyeHui ctanedunbpobeTOHHbLIX 3M1EMEHTOB KOHCTPYKLUMM PEKOMEHOYETCS MPUHMMAaTb MCXodsd u3
crneayoLwmx ycrioBum:

TOSLUMHA NAIOCKUX NIUT UIN NOSNOK PeBPUCTBIX NANT COOPHBIX KOHCTPYKUUIA pekoMeHayeTcs He 6onee 30 mwm;

TOMWMHY MOMOK WM CTEHOK 3NEeMEHTOB peKoMeHAyeTCs npuvHuMaTb He MeHee 15 MM, a ang nnut
MEXOYITAXKHbIX NEPEKPLITUI - HE MeHee 30 MMm.

8.2.3. lNpwn BepTMKanNbHOM U3rOTOBMEHNN KOHCTPYKLMIA WMPUHY pebpa no Bepxy, BKIOYas BYT, peKOMeHayeTcs

NPUHUMATb Gonblue WKPUHBI peGpa Mo HU3y Ha pasmep He meHee 0,51, .
8.2.4. ConpspkeHne pebep KOHCTPYKLMU C NMONKaMyW peKoOMEHAYeTCs NPUHUMAaTb Mo paguycy He MeHee 0,6|f

WM C YCTPOICTBOM ByTa C pasmepoM npoekuun He meree 0, 751, .
8.2.5. Pagnyc ceobogHoro nornba r cBeXXeoTopMOBaHHOIO NIMCTA NPU U3roTOBIEHUN cTanedmnbpobeTOHHbIX
KOHCTPYKUMI BO u306exXaHue paspbiBOB U COBUIOB PEKOMEHAyeTCs MNpUHUMaTb He MeHblue 3t 100dfyred. Mpwm

cneumanbHbIX YCTPOWCTBaX NUCTOrMBOYHOro noggoHa wunu nocriegyrowem (MOBTOPHOM) BMBpPUPOBaHUM pagnyc
normba MoXeT BbITb NPUHAT MEHBLLUUM MO 3KCNEPUMEHTarbHbIM AaHHbIM.

8.2.6. TONLMHY MAWT UMM CTEHOK TOHKOCTEHHBIX KOHCTPYKLMIA peKOMeHAYyeTcs npuHuMaTh He meHee 1/200 ux
cBoboaHOro nponeTta.

8.2.7. lpu nNpoekTMpoBaHMN KOHCTPYKUMA M3 cTanedpubpobetoHa cnenyeT codetatb pasmMep CeyvyeHun
3anemMeHToB, pasmepbl pnbp n KoaddpnuMeHT GHUBPOBOro apMMpPOBAHUSA TakMM obBpas3om, YTOObl MUHMManbHas

nrowaab nonepeyHoro ce4eHna arnemMeHTa Uim ero 4acTtu Anin oTBeYarna ycrnoBuio:

4df,red
Avin Z—k’ (8.1)

fv tor

8.2.8. Pa3Mepr ceyeHumn BHELEHTPEeHHO CXaTblX 3N1EMEeHTOB OnA obecneyeHnss nx KecTKoCTuh pekomMmeHayeTCcA

I
NPMHUMaTb TakKnMW, 4YTOObI MX TMOKOCTb —0 B ntobom HanpaBreHnn He npesblllana:

OJIS XEeJI€E300ETOHHEIX BJIEMEHTOB « v v v o v o o oo e e oeesnesneeneenn 200;
IOJIS KOJIOHH, SBJISOIMUXCS

DIIEMEHTAMU BIAHMM « v v e v e e o e e o e et e e oeeeeeeneesseeeeeeeenees 120;
OIS OETOHHEIX DBJIEMEHTOB t v v v o v e o et o e e o e eoeeaeeneeneeneenens 90.

8.2.9. B KOHCTPYKUMSIX 30aHUA M COOPYXEHUM crnenyeT npegycMmatpuBatbh MX pa3pesky MOCTOSAHHBbIMU U
BPEMEHHBLIMU TEMMepaTypHO-YCa4O4HbIMU LUBaMW, PACCTOSIHUS MeXAy KOTOPbIMW HasHayarT B 3aBUCUMOCTU OT
KNMMaTU4eCKnX YCrnoBUA, KOHCTPYKTUBHBIX OCOBEHHOCTEN COOpYXeHUs, MocrnenoBaTensHOCTN NpoussBoacTea paboT
nT.m.

Mpn HepaBHOMepHOW ocagke yHOAMEHTOB cregyeT npegycMaTpuBaTb pasgernieHne  KOHCTPYKLUWMA
0CaJ0YHbIMY LLBAMMU.

8.3. APMMPOBAHUVE
3awmTHbIV cnon ctanednbpobeToHa

8.3.1. ApmaTypa, pacrnonoXeHHasi BHYTPU CEYEHUS KOHCTPYKUMM, OOIDKHA MUMETb 3alMTHBIA crion 6eToHa,
4TOOLI 0OecnevnBaThb:

COBMECTHY0 paboTy apmatypbl ¢ 6€TOHOM;

aHKepoBKy apMaTypbl B 6ETOHE 1 BO3MOXHOCTb YCTPONCTBA CTbIKOB apMaTypHbIX 31TIEMEHTOB;

COXPaHHOCTb apmaTtypbl OT BO3L4ENCTBMI OKpyXawllen cpedbl (B TOM 4YMCre MpU HanMMyum arpeccuBHbIX
BO34ENCTBUN);

OrHECTOMKOCTb M OTHECOXPAHHOCTb.

8.3.2. TonwimHy 3awWmMTHOrO cnosi cranedunbpobeToHa Ha3HayawT ucxoast u3 TpebosaHuii n. 8.3.1 ¢ yyeTom
TMNa KOHCTPYKUWUIA, PONM apmaTtypbl B KOHCTPYKUMsIX (MpogonibHas pabovas, nonepevHas, pacnpegenurenbHas,
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KOHCTPYKTMBHasi apMaTypa), YCIOBMWI OKpyXatoLel cpedbl 1 guameTpa apMaTypbl.
MuHVMManbHble 3HaYeHWs TOMLWMHBI crnos cTanedubpobeToHa paGoyelt apmatypbl cregyeT MpUHUMMAaTL Mo
Tabnuue 8.1.

Tabnuua 8.1

YcioBusd SKCIIJIyaTalumum KOHCprKLLMIZ SJZ[aHI/HZ TO.J'H_[LMHa 3allMTHOT O CJIOA
cranedpmubpobeToHa, MM,
He MeHee

1. B 3akpeITEIX [OMElEeHMAX NpM HopManbHOM |10
M IOHMXEHHOM BJI&XHOCTU

2. B 3aKpPHTHX [NOMENEHMAX NPM NOBBIIEHHOM |15
BJIQXHOCTM (IPU OTCYTCTBUM IONOJIHUTEJIbHBIX
SAMMTHEX MEPONPUATUN)

3. Ha oTKpeITOM BO3OYyXE (IOPU OTCYTCTBUU 25
IOOIMIOJIHUTEJIBHEIX BallMTHEIX MEPONPUSATHUM)

4. B TpyHTe (OpM OTCYTCTBMM OONOJHUTEJNb- |35
HEIX BallMTHEIX MEPONPUATHM), B PyHIaAMeHTax
IpM Haluuuy OeTOHHOM MNOIATOTOBKU

8.3.3. na ctanedubpobOETOHHbIX KOHCTPYKUMIN 0€e3 rmapou3onsiLMOHHONO MOKPLITUSA TOMWMHA 3alUTHOrO
cnosi 6eToHa Ana Hanparaemon apmaTypbl B npefenax AnvHbl 30HblI Nepedayn HanpsbkeHun (cm. n. 2.2.3.11 CI1
52-102) pomkHa NpMHMMAaTLCA HE MEeHee ABYX AMAaMETPOB apMaTtypbl, HO He MeHee 15 Mm.

Bo Bcex cnyyasx TOMWMHY 3alWMTHOrO crnosi ©6eToHa cnegyeT MPUHMMAaTb PaBHOM AMaMETPy CTEPXHS
apmaTypbl, yMeHbLUeHHOMY Ha 10 MM, HO He MeHee yka3aHHbIX B Tabnuue 8.1.

TonwwmHy 3awmTHOro cnosi ctanedgubpobeToHa crneayeT NpMHUMaTb C y4eTom TpeboBaHUM NO TEXHOMOrmu
N3roTOBMEHNSI KOHCTPYKLMNA.

MwuHMMmanbHble pacCToAaHnA Mmexay CTepXHAMU apMaTypbl

8.3.4. MnHUManbHble PacCTOSIHUSI B CBETY MeEXOY CTEPXHAMU apMaTypbl CrieqyeT NpUHUMaTh TakMMu, YTobbl
obecneunte COBMECTHYy0 paboTy apMaTypbl C GETOHOM M Ka4eCTBEHHOE WM3rOTOBIEHME KOHCTPYKLUWUIA, CBA3AHHOE C
YKIagKom 1 ynnoTHeHneM 6eTOHHOW CMecK, HO He MeHee HauborbLLEro AnaMeTpa CTEPXHS, a Takke HE MEHeE:

25 MM - NpU ropu3oHTanbHOM WK HAKMOHHOM TMOMOXEHUN CTEPXHEN Npu GETOHWPOBAHUWU - ONSt HWXKHEW
apmartypbl, pacnonoXeHHOW B OAVH Unv ABa psiaa;

30 MM - TO Xe, AN BepxHen apMaTtypbl;

50 MM - TO e, Npu pPacnoNoXeHUN HKHEN apMaTypbl 6onee Yyem B ABa psifa (KpOMe CTEePXXHEN ABYX HVDKHUX
psiOoB), @ Takke Npu BEPTUKANIbHOM MOMOXEHUN CTEPXHEN Npu 6ETOHMPOBaHNUN.

Mpn CTeCHEHHbIX YCMOBUSIX OOMyckaeTcs pacnonaratb CTEpPXHWM rpynnamum - nydkamm (6e3 3asopa mexay
HUMK). Tlpy 3TOM paccTosiHUS B CBETY MexAy MyykaMu OOIKHbl ObiTh Takke HEe MeHee NMpUBEOEHHOro AnameTpa
CTEPXXHs1, SKBMBANEHTHOrO MO NIoWaan ceveHns nyvka apMaTypbl, MPUHUMAEMOrO PaBHbIM:

ds,red = stzl '(8'2)
1

roe dSi - AnameTp OOHOro CTEPXHS B Myu4Ke;
N - YACIIO CTEPXKHEN B Myu4Ke.

MpoaosbHOe apMUpoBaHvie

8.3.5. [N HecyLLmMX KOHCTPYKUWIA cnegyeT NPMMEHATb KOMOUHMPOBaHHOE apMUPOBaHME.
8.3.6. KoachpuumeHT conbpoBoro apMmpoBaHnsi o 00beMy pekoMmeHayeTcs npyHumaTth B npegenax 0,005 <=

My, <= 0,018 onsa KOHCTpyKUui, paboTalowmx Ha pacTsxeHue, n3rnb n cxartue. [Jonyckaetcs npy 3KOHOMUYECKOM

060oCcHOBaHWUUN NpuHUMaThL Ay, > 0,018 ANs KOHCTPYKUMIA, NOABEPXKEHHbLIX YAAPHBLIM, UCTUPAIOLWMM, TEMNepaTypHbIM

BO3OENCTBUSAM, UNWN MpU NPELbABNEHUM K KOHCTPYKUMAM MOBbILEHHbIX TPeOOBaHMN K TPELUMHOCTOMKOCTU, HO He
6onee 0,02.

8.3.7. MuvHumanbHble 3HayeHus koadduumeHTa GUOPOBOro apMMpPoOBaHWUS pPeKoMeHAyeTcs NpUHMMATB,
cobntogas cnefytouee ycnosue:
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1,5CR,
lumin = 30 | 8.3
Rk (== B9
Rf If

roe C - koahdumumeHT, npuvHuMaembln paBHbiM 1,0 gna anemeHToB, paboTalowmx npu OCeBOM W
BHELIEHTPEHHOM PaCTSBKEHUM C ManbIMK 3KcLeHTpucuteTamm, u 0,6 - 4ns 3rnbaemMbIx 3N1EMEHTOB.

8.3.8. B cTranedunbpobeToHHbIX aneMeHTax nrnowanb CeYeHust NPOAONbHON PacTAHYTOM apMaTypbl, a Takke
CXaToW, ecnun oHa TpebyeTcsa no pacyeTy, B NPOLEHTax Nnowaan ceyeHms 6eToHa, paBHOM NPOV3BEAEHUIO LUMPUHBI
NPSAMOYrofnibHOro ceyeHust NMbo LWnprHbl pebpa TaBpoBOro (OBYTaBPOBOIo) CeHeHMs Ha paboyylo BbICOTY CEYEHUS,

Uy = i100% criefyet NpuHUMaTh He MeHee:

bh,

0,1% - B m3rmbaembiX, BHELLEHTPEHHO PaCTSHYTbIX 3NIEMEHTaX W BHELEHTPEHHO CXaTblX 3NeMeHTax npu

Iy |y
rmbkoct — <17 (Ons NpsAMOYronbHLIX CeYeHMI F <5),
|

|
2 >87 (ans npsMOYronbHbIX CeYeHNA
|

0,25% - BO BHELEHTPEHHO CXaTblX 3nemMeHTax npu rmbkocTn

L2>25);
h

AN NPOMEXYTOUHbIX 3HA4YEHU TMBKOCTM 31EMEHTOB 3HaYeHne L, onpeaensioT MHTepnonsumnen.

B anemeHTax c npogoribHOM apmaTtypon, pacrofioXeHHOW pPaBHOMEPHO MO KOHTYpY CeyYeHus, a Takke B
LUEHTpanbHO pacTAHYTbIX 3MEMEHTax MUWHUMMAInbHYK Mfowanb CeYeHUss BCeW NpOoAONbHOM apmatypbl crnegyet
NpMHUMaTh BABOE BornblUen YKa3aHHbIX Bbille 3HAa4YEeHUA U OTHOCUTb MX K MONTHOW NnoLiaam ceveHuns beToHa.

8.3.9. B 6eTOHHbIX KOHCTPYKLUMSX crieqyeT npegycmMaTpmBaTb KOHCTPYKTUBHOE apMUPOBaHKE:

B MECTax Pe3Koro M3MeHeHUs pa3mMepoB CEYEHNsI SNEMEHTOB;

B OETOHHbIX CTEHax NoA U Hag NpoemMamu;

BO BHELIEHTPEHHO CXaTblX 3NeMeHTax, paccyuTbiBaeMblX MO MpoyHocTh 6e3 yyeta paboTbl pacTAHYTOro

GeToHa, y rpaHei, rae BO3HMKAIOT PacTArMBalOLME HaMPSHXKEHWS; MPU 3TOM KOIMMULMEHT apMUPOBaHUS L4

npuHumatoT He meHee 0,025%.

8.3.10. B cTtanedunbpobeTOHHLIX NMMHENHBLIX KOHCTPYKLUMAX U NAnTax HanbonblUMe pacCTOSHUS MEXOY OCSMM
CTEepXHen npoAonbHOM apmatypbl, obecneumBaomne adekTnBHOE BoOBMNeYeHne B paboty 6eToHa, paBHOMEpPHOe
pacnpeneneHve HanpshkeHun n gedopmaLmn, a Takke orpaHMYeHNE LUMPUHBI PACKPbITUS TPELLMH MeXOy CTEPXHAMM
apmaTypbl, JOMMKHbBI BbITh He Bonee:

B cTanedumnbpobeToHHbIX Bankax u nnutax:

200 MM - npwu BbicOTe nonepeydHoro cedveHns h <= 150 mm;

1,5h 1 400 m™ - Npu BbICOTE NonepeYvHoro ceyerns h > 150 mm;

B cTanednbpobeTOHHbIX KONOHHAX:

400 MM - B HanpaeneHun, NepneHanKynapHOM nNnockocTn narnba;

500 MM - B HAanpaBneHun NnockocTn U3rnoda.

B cTtanembpobeToHHbIX CTEHAX PacCTOSIHUSA MeXAy CTEePXHsIMU BepTUKanbHOW apMaTypbl MPUHMMAKOT He
bonee 2t n 400 mm (t - TONWMHA CTEHBI), @ ropu3oHTanbHon - He 6onee 400 MM.

8.3.11. B Gankax n pebpax wupuHon 6onee 150 MM YMCNO NPOAOSIbHLIX PabouYnX pPacTAHYTbIX CTEPXHEN B
MonepeyHoM CevYeHUM [OOMMKHO ObiTb He MeHee AByX. [lpu wuvpuHe anemeHta 150 MM 1 MeHee ponyckaeTcs
yCTaHaBnMBaThb B NMOMNEPEYHOM CEYEHMUM OOUH NPOAOSbHbLINA CTEPXKEHD.

8.3.12. B Gankax [o onopbl crnefyet AOBOAMTL CTEPXHW MPOAONbHOM pabodvert apmaTtypbl C MNnollagblo
ceyeHnss He MeHee 1/2 nnowaan ceveHns CTEpXKHEN B NPOSIETE U HE MEHEE OBYX CTEPXKHEN.

B nnutax go onopsbl criegyeT [OBOAUTL CTEPXHW MPOoAornbHOM paboyven apmaTtypbl Ha 1 M LUMPWHBI MAUTHI C
nnoLiaablo ceveHns He MmeHee 1/3 NnoLwaam ceveHnsa CTepXXHen Ha 1 M LWMPUHBI NNUTbI B NponeTe.

lNMonepeyHoe apMupoBaHue

8.3.13. NonepeyHyto apmaTtypy criegyeT ycTaHaBNMBaTb UCXOAS U3 pacyeTa Ha BOCNPUATUE YCUIUKI, a TakkKe C
Lenblo orpaHNYeHns pasBuTuUs TpeLLMH, YAepXaHUs NPOAOSIbHBLIX CTEPXHEN B NPOEKTHOM NOMOXEHUN U 3aKpenfeHus
nx oT BOKOBOro BbiNy4yMBaHUSA B Ni06OM HanpasneHuu.

lMonepeyHyo apmaTtypy yCTaHaBnUBAKOT Yy BCEX MOBEPXHOCTEN CTanedubpobEeTOHHbIX 3NeMeHTOoB, BOMM3n
KOTOpbIX CTAaBUTCS NPoOoSibHAsA apMaTypa.

8.3.14. lnameTp nonepeyvyHON apmaTtypbl (XOMYTOB) B BSI3aHbIX KapKacax BHELEHTPEHHO CXaTbiX 3f1IEMEHTOB
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npuHuMmatoT He meHee 0,25 Hanbonbliero guameTpa NPoAoSIbHOM apMaTypbl U HE MeHee 6 MM.

[drameTp nonepeyHon apmaTtypbl B BA3aHbIX kapkacax U3rnbaemblx 311eMEHTOB NPUHMMAIOT HE MeHee 6 MM.

B cBapHbIX kapkacax AvamMeTp MonepevyHon apmaTtypbl MPUHUMAKT HE MEHee AuameTpa, yCTaHaBNMBaemoro
U3 YCNOBUS1 CBApKM C HAMBOMbLUUM UamMeTpPoOM NPOLONbHON apMaTypbl.

8.3.15. B cranecmbpobeToHHbIX 3MneMeHTax, B KOTOPbIX MOMepeyHasd cuna Mo pacyeTy He MOXeT ObiTb
BOCTpPUHSITa TONbKo OeTOHOM, crnegyeT npedycmaTpuBaTb YCTaHOBKY MOMEPEYHON apMaTypbl C waroM He 6onee

0,5h, 1 He 6onee 300 mm.

B cnnowHelx, a Takke B 4YacTtopebpucTbix nnutax BeicoToh MeHee 300 mm u B Gankax (pebpax) BbICOTOW
mMeHee 150 MM Ha ydvacTke 3nemMeHTa, r4e nornepevHas cuna no pacyety BOCMPUHMMAaETCs TOnbKo GEeTOHOM,
nonepeyHyo apMaTypy MOXHO He yCTaHaBnMBaTb.

B 6ankax n pebpax Bbicoton 150 MM 1 Gonee, a Takke B YacTopebpucTbix nnmTtax Beicoton 300 mm 1 6onee
Ha y4yacTKax dnemeHTa, rge mnonepedHas cuna no pacyeTy BOCMPUHMMAeTCs Tonbko 6eToHoMm, cnenyet

npeaycMaTpuBaTh YCTaHOBKY MomnepeyHoi apmaTypsl ¢ warom He 6onee 0, 75h0 1 He 6onee 500 Mm.

8.3.16. Bo BHELEHTPEHHO CXaTbIX NMHEWHbIX 3NEMEHTAX, a Takke B U3rMbaembix SMeMeHTax Npu Hanuuum
HeobxoAMMON MO pacyeTy CXKaToW NPOAONbHON apMaTypbl C Lenblo NpefoTBpalLeHus BbiNyyYnBaHWS NPOLONbHOWN
apmMartypbl crnefyeT ycTaHaBnMBaTb NOMNEPEYHy0 apMaTypy ¢ warom He 6onee 15d n He 6onee 500 mm (d - guameTp
CKaToWn NPOAOSbHOW apMaTypbl).

Ecnn nnowagb ceyeHuss cxxaTton NpOAOSfibHOW apmaTtypbl, YCTaHaBMBAeMOW Yy OOHOW U3 rpaHen anemeHTa,
6onee 1,5% nonepeyHyto apmaTypy criegyeT ycTaHaBnmeaTh C warom He 6onee 10d n He 6onee 300 MMm.

8.3.17. KoHCTpyKuMsi XOMYTOB (MOMNEPEYHbIX CTEPXKHEN) BO BHELEHTPEHHO CXATbIX NMHEWHbIX 3MEeMEeHTax
OOmkHa ObITb TakoW, 4TOObl MPOAONbHbIE CTEPXHU (MO KpanHeW Mepe 4epe3 OAMH) pacrnonaranvcb B MecTax
nepervooe, a 371 neperndbl - Ha paccTosHuM He B6onee 400 MM no wnpuHe rpanu. Mpu WwupuHe rpaHn He 6onee 400
MM M 4ucne NpOAOSibHbIX CTEPXHEN Yy 3TOW rpaHn He Gornee 4veTbipex AONyckaeTcs OXBaT BCeX MPOAOSbHbIX
CTEPXXHEN OAHNM XOMYTOM.

8.3.18. B anemeHTax, Ha KOTOpble AEWCTBYIOT KPYTALLME MOMEHTHI, MONepeyHas apmartypa (XoMyTbl) AOIMKHA
06pa3oBbIBaTb 3aMKHYThIN KOHTYP.

8.3.19. lMonepeyHylo apmaTypy B Nnutax B 30He MNPOAABMMBAHMA B HanpaBfeHuWn, neprneHOuKynspHoOM

CTOpPOHaM pacYeTHOro KOHTypa, yCTaHaBNMBaKOT C LWaromM He OGonee 1/3h0 n He Gonee 300 mm. CTepxHwu,

Brvkaiiume K KOHTYpY rpy3oBoil nnowaau, pacnonaratoT He 6rwke Ny /3 u ve pganee /2 ot atoro konTypa. Mpu
3TOM LUMPUHA 30HbI NOCTAHOBKM MOMEPEYHOI apMaTypbl (OT KOHTypa rpy3oBOi MnoLaam) AomkHa BbiTh He MeHee

1/5h,.

PaccTosiHusi mMexay CTepXHsIMW MOMepeyHoil apmaTtypbl B HanpaBlieHWu, napanienbHOM CTOopoHaMm
pacyYeTHOro KoHTypa, NpuH1UMatoT He 6onee 1/4 ANHBI COOTBETCTBYIOLLIEN CTOPOHBI PACYETHOIO KOHTYpa.
8.3.20. PacueTHylo norepeyHylo apMaTtypy B BuOE CETOK KOCBEHHOIO apMMpOBaHWUSA MPU MECTHOM CXaTuu

(cmsiTMn) pacnonaraloT B npegenax pacydeTHON nnowaam Afb'max (n. 6.5.2). INpun pacnonoxeHun rpy3oBon nnowaan

y Kpasi aneMeHTa CeTkM KOCBEHHOro apMUpPOBaHKS pacrionaratoT no nrowaam ¢ pasMepammn B KaXXgoM HanpaBleHum
He MeHee CyMMbl ABYX B3aMMHO NeprneHAnKYNapHbIX CTOPOH rpy3oBou nnowaau (puc. 6.11).

Mo rmyBuHe ceTkn pacnonarar:

npu TonLwmMHe anemMeHTa 6onee yaBOeHHOro 6onbLUero pasmepa rpy3oBon nnowanu - B npegernax yaBOEHHOro
pa3mepa rpy3oBoW nnowaau;

npu TONLWMHE 3reMeHTa MeHee yABOEeHHOro Gonbliero pasmepa rpy3oBow nnowaau - B npegenax TonWmHbI
anemeHTa.

8.3.21. MNonepeyHasa apmatypa, NpeayCMOTpeHHas Ans BOCNPUATUS NOMNepeyHbIX CUM U KPYTALLMX MOMEHTOB,
a TaKkke yyuTbiBaeMasi Mpu pacyeTe Ha NpoAaBNMBaHWE, OOJPKHA UMETb HALEXHYH aHKepPOBKY MO KOHUAM MyTem
npuMBapknm unNu oxsaTta nNPoAOfbHOM apMaTypbl, obecneyvmBaloLLlyl0 PaBHOMPOYHOCTb COEAMHEHWA W nonepeYvHown
apmaTypebl.

AHKkepoBka apMaTypbl 63 NpeaBapUTEenbHOro HarnpsiKeHUs

8.3.22. AHKEPOBKY apMaTypbl OCYLLECTBASIIOT OOHUM M3 CreayloLmx cnocoboB Nnmn Nx codeTaHneMm:

B BUJE NPSAMOro OKOHYaHWsI CTEPXKHS (NpsMasi aHkepoBKa);

C 3arndoM Ha KOHLIe CTEPXKHSI B BUAE KPIOKa, oTrmba (nanku) unv netnu;

C NPVBapPKOWN NN YCTaHOBKOW NOMEPEYHbIX CTEPXKHEN;

C NpPYMeHEeHNeM crneunarnbHbiX aHKEPHbBIX YCTPONCTB Ha KOHLLE CTEPXKHSI.

8.3.23. TlpsAmylo aHKepOBKY W aHKepoBKYy C flankamy [OrnyckaeTcs MNPUMEHSITb TOMbKO And apmatypbl
nepuogmnyeckoro npocunsa. Ons pacTaHyTbIX [Magknx CTepXHEW cnegyet npegycMatpuBaTbh KpHOKW, NeTnu,
npuBapeHHble NonepeyHbIe CTEPXKHU UKW creumarnbHble aHKEPHbIe YCTPOMCTBA.

Jlanku, KpoKM 1 NeTnuM He pekoMeHOyeTCs MPUMEHSTb AN aHKEPOBKW CXaTow apmaTypbl, 3a WUCKNOYeHneM
rmagkon apMaTypsbl, KOTOpas MOXeT MoABEPraTbCs PacCTSXKEHMIO NMPU HEKOTOPbIX BO3MOXHBIX COYETAHUAX Harpy3Ku.

8.3.24. lNpwn pacyeTe AnNvHbI aHKEPOBKM apMaTypbl crieqyeT yuuTbiBaTh CNOCOD aHKEPOBKW, KNacc apMatypbl 1
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ee npodunb, AMameTp apMaTypbl, NPOYHOCTb cTanedubpobeToHa u ero HanpsXXeHHOe COCTOSIHNE B 30HE aHKEPOBKM,
KOHCTPYKTMBHOE pELLEHME 3NIEMEHTa B 30HE aHKEPOBKM (Hanuyne nonepeyvHon apmatypbl, MOMOXEHUE CTEPXHEN B
cedyeHun anemeHTa u ap.).

8.3.25. bas3oByto (OCHOBHYI0) ONIMHY aHKEPOBKM, HEOOXOOUMYIO ANS nepefadn ycunms B apmatype C NOfHbIM

pacyeTHbIM 3HaueHneM conpoTusnenns R, Ha cranedmbpobeToH, onpeanensioT no gopmyne:

R
Io,an = s—As, (8.4)
Rbond us

rae A u U, - COOTBETCTBEHHO MIOLLaAb NOMEPEYHOTO CEYEHUSI aHKEPYEMOrO CTEPXKHS apMaTypbl U NEpUMETP
€ro ceyeHusi, onpeaensiemMble no HOMUHaNbHOMY ANAMETPY CTEPXKHS;

Riong - PacyeTHoe COMPOTMBIIEHME CUENMeHUs apMaTypbl €O  cTaneduBpoBeToHOM, MpUHUMaeMoe
paBHOMEPHO pacnpeaeneHHbIM Mo ANHe aHKePOBKW 1 onpeaernsieMoe no dopmyne:

Roona = 7:R e, (8.5)

rae Ry, - pacueTtHoe conpoTtusnenmne cranednbpobeToHa OCEBOMY PACTSKEHMIO;

17, - KO3(PPULIMEHT, YYNUTLIBAIOLLMIA BNUAHNE B1Oa NOBEPXHOCTY apMaTypbl, MPUHUMAaEMbIN PaBHbIM:

1,5 - ona rnagkon apmartypebl;
1,8 - ona xonogHoAeopMMPOBAHHON apMaTypbl NepUOANYECKOro Npodnns;
2,5 - onsa ropsiyekaTaHon 1 TepMOMEXaHUYECKM obpaboTaHHOM apMaTypbl NEPUOANYECKOrO Npodouns;

17, - KO3(PDULMEHT, yUUTLIBAIOLLMIA BNUSIHWE pa3Mepa AvameTpa apMaTypbl, IPUHUMAEMbI PaBHbIM:

1,0 - npn anameTpe apmatypbl dS <= 32 Mwm;

0,9 - npu gnametpe apmaTypbl 36 1 40 MMm.
8.3.26. Tpebyemyto pacyeTHyI0 ONMHY aHKEPOBKU apMaTypbl C Y4ETOM KOHCTPYKTUBHOIO PELUEHNSI AfieMeHTa B
30HE aHKEPOBKM OMpeaensioT no popmyne:

I _ 0{| &,cal
an 0,an
A&,ef

, (8.6)

roe |0‘an - basoBas onvMHa aHKepOBKM, onpegensemas no dopmyne (8.4);

A i, A - Nnowagn nonepeyHoro CeveHUs apMatypbl COOTBETCTBEHHO TpebGyemas Mo pacuyery M

haKkTU4ecKkn ycTaHoBMNEeHHas;

-  KO3(D(PUUUEHT, YYMTbIBAKOWMIA BrMSHAE HA AMNMHY  aHKEPOBKW  HAMPSPKEHHOTO  COCTOSIHUSA
ctanedunbpobeToHa 1 apmaTypbl U KOHCTPYKTUBHOIO peLLeHns arieMeHTa B 30He aHKEPOBKU.

Mpy aHKepOBKe CTEPXXHEN NEPUOANYECKOro NPoduns ¢ NpsAMbIMK KOHLaMK (NpsiMasi aHKepOBKa) MUK rNagKown
apmaTypbl C Kptokamu unv netnsamu 6e3 JononHUTENbHbIX aHKEPYHLMX YCTPOWCTB ANS PacTAHYTbIX CTEepXHEN
npuHumatoT & = 1,0, a gns cxatbix - & =0,75.

Honyckaetcss ymeHbllaTb AMMHY aHKEePOBKM B 3aBMCMMOCTM OT KONMMYECTBA W AMamMeTpa nonepeyHomn
apmMaTypbl, BMAa aHKEpYKLMX YCTPOMUCTB (NpuBapka MOMNEpeyYHon apmaTtypbl, 3armb KOHLOB CTepXHen
neprnoanyeckoro Npodunsa) 1 BenMynHbl nonepeyHoro obxatns cranecdmbpobeToHa B 30HE aHKEPOBKW (Hanpumep,
OT OMopHoM peakuun), Ho He Gonee yem Ha 30%.

B nio6om cryuae cpakTuueckylo anuHy aHkeposku npuHumaiot He mexee 0,3l .., a Tawke He menee 15d u

200 mm.
8.3.27. Ycunue, BOCNpMHUMAEMOE aHKEPYEMbIM CTEPXKHEM apMaTypbl, ONpeaensitoT no dpopmyne:

I
N,=RA = <RA(67)

n

I &,cal

an
roe - AINMMHa aHKepPOBKU, onpeagendemMasa cornacHo . 8.3.26, NpUHMUMasA OTHOLLUEHNEe = l;
Jef
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|S - paccTosiHNE OT KOHLIA aHKepyeMOoro CTEPXHS A0 paccMaTpyMBaEeMOro nonepeyHoro ce4eHns arnemMeHTa.
8.3.28. Ha kpanHux cBo6OAHbLIX Onopax 3MeMeHTOB AJIMHA 3arnycka pacTSHYTbIX CTEPXKHEN 3a BHYTPEHHIOH
rpaHb cBOGOAHOM ONOpbl NPWU BbINOMHEHUWM ycnoBun nn. 6.4.1 - 6.4.5 gomkHa cOCTaBnATb He MeHee 5d5. Ecnun

ykasaHHOe ycroBue He cobnogaeTcs, ANUHY 3anycka apmaTypbl 3a rpaHb Onopbl onpeaensitoT cornacHo n. 8.3.26.

8.3.29. lMpun ycTponcTBe Ha KOHLAX CTEPXKHEN CrneumarnbHbiX aHKEPOB B BMAE MNACTWUH, LWanb, raek, yronkos,
BbIC2XXEHHbIX FOMOBOK U T.M. MIOWa[Ab KOHTaKTa aHkepa co ctanedmnbpobeToHOM OOIMKHA YAOBNETBOPSTL YCMOBUIO
npo4HOCTU cTanedubpobeToHa Ha cmsaTue. Kpome TOoro, npu NpoeKTUpOBaHUU NpMBapMBaeMbIX aHKEPHbIX AeTanewn
criegyeT yuuTbiBaTb XapakTepUCTUKX MeTarnsa no cBapnBaeMocTy, a Takke crnocobbl 1 YyCNoBUS CBapKW.

AHKepoBKa npegBapuUTeSibHO HanpsXXeHHoW apMaTypbl

8.3.30. AHKEepPOBKY HanpsiraemMon apmaTtypbl OCYLLECTBASOT OOHUM M3 CeayoLWmnx cnocoboB:

B BMAE NPSMOro OKOHYaHUs1 CTEPXHS (MpsiMasi aHkepoBKa);

C NPYMEHEHNEM creumnarnbHbIX aHKEPHBIX YCTPONCTB Ha KOHLLE CTEPXKHSI.

8.3.31. ba3oByto (OCHOBHY0) ANVHY aHKEPOBKW Hanpsiraemon apMaTypbl, HEOOXOAMMYIO ANs nepegayn yeunums

B apMaType C MoriHbIM pacyeTHbIM 3HaueHnem conpoTusrenns R, Ha ctanedmbpoGeToH, onpegensioT no gopmyre:

R
Io,an = s—As, (8.8)
Rbond us

rae A u U, - COOTBETCTBEHHO MOLLaAb NOMEPEYHOTO CEYEHUSI aHKEPYEMOrO CTEPXKHS apMaTypbl U NEpUMETP
€ro ceyeHusi, onpeaensiemMble no HOMUHaNbHOMY ANAMETPY CTEPXKHS;

Riong - PacyeTHoe COMPOTMBIIEHME CUENNeHUs apMaTypbl €O  cTaneduBpoBeToHoM, MpUHUMaeMoe
paBHOMEPHO pacnpeaeneHHbIM Mo ANHe aHKePOBKW 1 onpeaernsieMoe no gopmyne:

Roond = 7Rz, (8.9)

rae Ry, - pacueTtHoe conpoTtusnermne cranednbpobeToHa OCEBOMY PACTSKEHMIO;

17 - k03hPULMEHT, YUMTLIBAIOLUIA BNUSIHWE BUAA NOBEPXHOCTM apMaTypbl, MPUHUMaEMbI paBHbIM:

1,7 - anga xonogHogedopMUPOBaHHON apMaTypbl nepunoguyeckoro npodgung knacca Bp1500 anametpom 3 Mm
N apmaTypHbIX kaHaToB knacca K1500 gnametpom 6 mm;

1,8 - ona xonogHoaedopMMpoBaHHOM apMaTyphbl knacca Bp anametpom 4 mm n 6onee;

2,2 - ona apmaTypHbix kaHaToB knacca K gnameTtpom 9 Mm 1 6onee;

2,5 - onsa ropsiyekaTaHom U TepMoMexaHn4eckn obpaboTaHHON apMaTypbl knacca A.

8.3.32. Tpebyemyto pacyeTHyt0 ANVHY NPSMOWN aHKEPOBKM HanpsraemMon apmaTypbl C YH4ETOM KOHCTPYKTUBHOIO
peLleHns arnemMeHTa B 30He aHKepPOBKWU onpeaensitoT no opmyne:

I _ I &,cal
an ~ 'o,an
&,ef

, (8.10)

HO NpuHMMatoT He MeHee 15d, 1 200 mm.
B dopmyne (8.10):
|o,an - 6a3oBas onvHa aHkepoBkK, onpeaensiemas no gpopmyne (8.8);

A i, A - Nnowagnm nonepeyHoro CeveHUs apMaTypbl COOTBETCTBEHHO TpebByemas Mo pacuyeTy u
(haKTUYECKN YyCTAHOBMEHHaS.

CoeanHeHusa apmaTypsbl

8.3.33. [Insa coeguHeHnss apmatypbl NPUHUMAOT OANH U3 CRedYHLMX TUMOB CThbIKOB:

CTbIKM BHaxXeCcTKy 6e3 cBapku:

C NPSIMbIMU KOHLL@MW CTEPXKHEN NEPUOSNYECKOro NPpodnns;

C NPSAMbIMU KOHLLAMW CTEPXXHEWN C NPUBAPKOW UINN YCTAHOBKOW Ha ANWHE HaxXMNeCTKW NOMNepeYHbIX CTEPXKHEN;

c 3armbamMun Ha KoHUax (KpoKW, nanku, NeTnum); Npu aToM Ansi rNagkMx CTEPXKHEN MPUMEHSIIOT TOSBbKO KPHOKU U
neTnu;

Hata neyatn: 07.12.2007 CrponTenscteo Jner 69



"CMN 52-104-2006. CTAIE®UBEPOBETOHHbLIE KOHCTPYKLNA" (yTB. Mprkasom Sy "HUL, "Ctpoutenscteo” ot 03.10.2006 N 143)

CBapHble U MeXaHN4YecKue CTbIKOBble COeMHEHMS:

cBapkoun apmaTypbl;

C NPUMEHEHNEM CneLmanbHbIX MeXaHUYEeCKUX YCTPOWUCTB (CThIKM C ONPEeCCOBaHHbIMU MydTaMu, pe3bboBbIMU
MydTamu 1 gap.).

8.3.34. CTblkm apmaTtypbl BHaxnecTtky (6e3 cBapku) NPUMEHSAIOT MPU CTbIKOBAHUW CTEPXKHEW C AnamMeTpoMm
pabouen apmaTypbl He 6onee 40 mm.

Ha coegnHeHus apmaTypbl BHaxmnecTKy pacnpocTpaHaTcs ykasaHus n. 8.3.23.

CTbIKM pacTsHYTOM UMK CXaTon apMaTypbl AOMMKHbI UMETh ANVHY Nepenycka (HaxmnecTkn) He MeHee 3HayYeHus

anvnbl |, onpegensemoro no dopmyne:

A%,cal
0,an Ag,ef

|, =al ,(8.11)

roe |0'an - 6asoBas onNnHa aHKepOBKW, onpedensemasi no gopmyne (8.8);

A s A -com.n. 8.3.32;

O - K0O3(PPULNEHT, YUNTLIBAIOLLMIA BIIMSIHAE HaMNPSPKEHHOTO COCTOSIHUS apMaTypbl, KOHCTPYKTUBHOMO peLUeHus
3MieEMEHTa B 30HE COEOUHEHWSI CTEPXKHEW, KONMMYECTBa CTbIKyEMOW apmaTtypbl B OAHOM CEYEHWM MO OTHOLUEHWIO K
06LLeMy KONMYeCcTBy apMaTypbl B 3TOM CEYEHUW, PACCTOSTHUSA MEXAY CTbIKyEeMbIMU CTEPXKHSMM.

Mpu coegmHeHMn apmaTypbl NEpPUOAMYECKOro Npodunst ¢ NPSIMbIMU KOHL@AMU, @ TakkKe FMafKknx CTepXXHEN C
Kptokamu nnuv netnamy 6e3 4ONONHUTENBHBLIX aHKEPYHOLMX YCTPOUCTB KOI(MULMEHT & AN pacTsHyTOW apmatypbl
NpUHUMalOT paBHbIM 1,2, a Anst cxaTor apmatypsl - 0,9. Npy 3TOM JOMKHbI ObITb COBNOAEHBI CNeayoLLME YCIOBUS:

OTHOCUTENBbHOE KOMNWYECTBO CTbIKyEMOW B OAHOM pac4eTHOM CeYeHuu 3arnemeHTa paboden pacTaHyToW
apmaTypbl nepuoamnyeckoro npoduns SOmkHO 6biTb He Bonee 50%, rmagkon apMaTypbl (C KprokamMy unm netnsamu) -
He 6onee 25%;

ycunue, BOCNpMHUMAEMOE BCel MONepeYHon apmaTypoi, NOCTaBEHHON B Npedenax cTbika, JOIMKHO ObiTh He
MeHee MOJIOBMHbI YCWUMUS, BOCMPUHUMAEMOro CTbIKyeMOW B OOHOM PaCYETHOM CEYEHUW INIEMEHTa PacTAHYTOW
paboyen apmaTypon;

paccTosiHNE MEXAY CTbIKyEMbIMU pabouMMM CTEPXKHAMM apMaTypbl HE JOIMKHO NpeBbILAaTh 4dS ;
paccTosiHMe MexXay COCeOHUMM CTbIKaMKn BHAXIECTKY (MO LWMpUHE Xene306eTOHHOro anemeHTa) 4OMMKHO ObiTb
He meHee 20, 1 He menee 30 M.

B kauyecTBe 0QHOro pacyeTHOro CeYeHus aNemMeHTa, pacCMaTpMBaemMoro Asisi onpedeneHnsi OTHOCUMTENbHOro
Konn4yecTtBa CTbIKyeMOVI apmatypbl B OHOM CeYeHuun, NnpuHMMarT y4acToK aJieMeHTa BOOJb CTbIKyeMOVI apmMmartypbl

anvron 1,3, . Cuntaetca, 4To cTbikM apMaTypbl pacnonoxeHbl B OAHOM PACHETHOM CEYEHUW, eCIN LIeHTPbI 3TUX

CTbIKOB HaxoAsTCs B Npefenax AnWHbI 3TOro yyacTka.

HonyckaeTtcst yBenuumMBaTb OTHOCUMTENBHOE KONMMYECTBO CTbIKyEMOW B OJHOM PacYeTHOM CEYEHUUN dreMeHTa
paboyen pactaHyton apmaTypbl o 100%, npuvHuUMmas 3HayeHue koadpdpuumeHta & paBHbiM 2,0. Tpwu
OTHOCUTENBHOM KOMMYECTBE CThbIKyEMOW B OIHOM pacyeTHOM CeYeHUM apMaTypbl nepuogmnyeckoro npocpuns 6onee
50% v rmagkon apmaTypbl 6onee 25% 3HayveHnsa koaddpuuneHTa & onpenensatT No NMHENHON UHTEPNONALMN.

Mpy HanMuum [OONOMHUTENBHBLIX AHKEPYKLUX YCTPOWCTB Ha KOHLAX CTbIKyEMbIX CTEpXHen (mpuBapka
nonepeyHor apmaTypsbl, 3armba KOHLUOB CThIKyEMbIX CTEPXHEWN Mepuogmnyeckoro npoduns v gp.) anvHa nepenycka
CTbIKyEMbIX CTEPXHEN MOXET BbITb yMeHbLUEHa, HO He 6onee Yyem Ha 30%.

B nio6om cryuae cakTudeckas AnuHa nepenycka gomkHa 6bitb He menee 0,4al ., He menee 20d, n He

mMeHee 250 MMm.

8.3.35. lpn coeamHeHny apmaTypbl C WCMOMb3OBAHMEM CBapku BbIGOP TWMNOB CBAPHOrO COEAUHEHUA W
cnocoboB CBapKN NPOU3BOAAT C y4ETOM YCIOBUIN SKCNyaTaumMm KOHCTPYKLMK, CBApMBaeMoCTu ctanun u TpebosaHuin
MO TEXHOMNOIMW N3roTOBIEHNS B COOTBETCTBUN C AENCTBYOWMNMU HOpMaTMBHbIMK gokymeHTamu (TOCT 14098).

8.3.36. lNpn ucnonb3oBaHWM ANS CTLIKOB apmaTypbl MeXaHW4YecKux YCTpoWCTB B Buae MydT (MydThl Ha
pe3bbe, onpeccoBaHHble MydTbl U T.4.) HECyLasa CNOCOBHOCTbL My(PTOBOro CoeaUHEHNST A0SMKHA ObITb TaKoW Xe, YTO
N CTbIKyeMbIX CTEPXHeW (COOTBETCTBEHHO MPWU PacTSHKEHUU unu cxaTtum). KOHUbl CTbIKyeMbIX CTEpXHen cnepyet
3aBOAWTb Ha Tpebyemyio AnvHY B MydTy, OnpeaensemMyto pacyeToM Uin OnbITHbIM MyTEM.

Mpn ncnonb3oBaHun MydT Ha pe3bbe JomkHa ObiTb 0b6ecneveHa Tpebyemas 3aTsxka MydpT Ang NUKBMAALNK
nogra B pesbbe.

[HyTble CTepXXHU

8.3.37. lpu npumeHeHun rHyTOM apmatypbl (OTrMObl, 3arnbbl KOHLOB CTEPXHEN) MUHUMAsbHbIN OMaMETP
3armba OTAENbHOMO CTEPXHA OOSMKEH OblTb TakMM, 4TOObl u3bexaTb paspylleHuMs WM packanbiBaHWs

Hata neyatn: 07.12.2007 CrponTenscteo Iuer 70



"CMN 52-104-2006. CTAIE®UBEPOBETOHHbLIE KOHCTPYKLNA" (yTB. Mprkasom Sy "HUL, "Ctpoutenscteo” ot 03.10.2006 N 143)

cTanegubpobeToHa BHYTPU 3arnba apmMaTypHOro CTEPXKHS 1 ero paspyLueHue B MecTe 3aruba.
MuHuManbHbIi auameTp onpasku 0, Ans apmaTypbl IPUHMMAIOT B 3aBUCMMOCTM OT AuameTpa ctepxHs

He MeHee:
0N rnagknx CTepxxHen

d,, =2,5d,npu d, <20 mm;

d,, =4d, npu d, >= 20 mm;

ANs CTepXKHEN NepruoanYecKoro Npoduns
d,, =5d, npn d, <20 mm;

d,, =8d, npn d; >=20 mm.

Mpunoxexne A
(cnpaBo4HOE)

OCHOBHBbIE BYKBEHHbBIE OBO3HAYEHWA

Ycnnus oT BHELLHUX Harpy3ok 1 BO3gencTani
B NOMNepevyHoOM CEeYEHNM INIEMEHTaA

M - nsrnbatoLmin MOMEHT;
N - npogonsbHas cuna;
Q - nonepeyHas cuna.

XapakTepuctukm matepuarnos

Rbn — HOPMaAaTMBHOE COIIPOTUBJIIECHUE 6eToOHa OCEeBOMY CXaTMIO;

b 7 Rb,ser — PacueTHbBIe COIIPOTUBIIEHUA BeToHa OCeBOMYy CXaTumio IJid
npeneJjibHbBIX COCTOSHMM COOTBETCTBEHHO nepBoﬁ

¥ BTOPOV TPYIII;

RMn - HOPMATMBHOE CONPOTMBJIeHME OeToHa OCEBOMY pPacCTSIXEHMIO;
bt 7 RmSm - pacueTHBEE CONPOTUBJIEHMS OeTOoHa OCEeBOMY PaCTSIXEeHU IJisS
IpenesyIbHEX COCTOSHUM COOTBETCTBEHHO MNEpPBOM
¥ BTOPOV TPYIII;

R

- nepemaTouyHas MNPOYHOCTL OeTOoHAa;

bp
Rbomj - pacyeTHOe CONPOTMUBJIEHME CLEeIJIeHMS apMaTypbl C OETOHOM;
Rmr Rfbt - pacueTHOEe COIPOTHUBJIIEHMEe cTajlepudbpodeToHa
COOTBETCTBEHHO IPM CXAaTUM M PaCTIXKESHUM;
RS, Ra%r - pacueTHBe COINPOTHUBIIEHMS apMaTypPbl PACTAXEHMUIO IJig
IpenesibHEIX COCTOSHUM COOTBETCTBEHHO I[IEPBOM M BTOPOM
TPYII;
- - pacueTHOe COIPOTMBIIEHME IIOIIEPEeUYHOM apMaTyphl PacTIXeHUIO;
RSC - pacueTHOEe COINPOTUBJIEHME apMaTypbl CXAaTMIO IJS NpeneilbHBIX
COCTOSAHMM MNEepPBOM TIPYINNH;
Rf — pacueTHOEe COINPOTUBJIIEHME PacTIXeHUI QUOPOBOM CTaJIbHOMU
apMaTypHL;
Rfsu - HOPMAaTMBHOE CONPOTMBJIIEHME PpaACTSIXeHMIO (QMOPOBOM CTajIbHOMU
apMaTypEL;
Eb - HadaJIbHHM MOAYJb yNpyT'oCTM OeToHa IpM CXaTuu

" PaCTAXEeHUNM,;
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f,an

gbo 4

E1to,sh
(Db,cr

or

- HpVIBeI[eHHbHZ MOLOYJIb He(bOpMaLLMM cxaToro 6eToHa;

- MOIYJib YINPYTOCTM apMaTyphl;

- NPMBEIEHHH) MOAyJb HedopMalmy apMaTypH, PaCHIOJIOXEHHONU

B paCTHHyTOﬁI 30HEe BJIeMeHTa C TpellMHaMMu;

- MOIYJib YNPYTOCTM CTaJIbHOM GUOpPH;

- MMHMMaJIbHaA IJIMHA 3anesyku ¢oubpel B OeTOHe,
COOTBETCTBYyWIAsA MX Pa3PLBY [PV BHIOEPITMUBAHUN;

Ehto npenesibHElE OTHOCHTEJIbHEIE Oedpopmaumm OeTOHAa

COOTBETCTBEHHO IIPVM PaBHOMEPHOM OCEBOM CXaTUM M OCEeBOM

pracTAaXxeHnum,;

— OTHOCHUTEJIbHEIE He@OpMaLH/H/I YCalKn BeToHa;

- x020duLIMEHT moJI3yUyecTu OeTOoHa;

— OTHOIIeHME COOTBETCTBYKIMX MO,HyJ'[eVI YIIPpYIT'OCTM apMaTyPE

ES u BeToHa Eb;

- xo3Q0dMLUMEeHT 50OEeKTMBHOCTM KOCBEHHOI'O apMMPOBaHMUS

®1OpPOBOM apMaTypoM;
- XapaKTepucTHUKa clenjeHusa oubp Cc OeTOHOM IO
KOHTAKTHOM [NOBEPXHOCTU.

XapaKTEPUCTUKY [IOJIOKEHMS apMaTyph
B IIOIEPEYHOM CEeUYEeHMM DSJIEMEeHTa

- oOOBHaUeHMe MNPONOJILHOM apMaTypPH :
OpU HalIU4UUM CXaTOM M PaCTAHYTOM OT INEeMCTBMSA BHEUHEMN
HaTPYy3KM BOH CeueHMs — PAaCIOJIOXEHHOY B PaCTAHYTOM
30HE;
P IOJIHOCTBIO CXATOM OT IEMCTBUSA BHEWHEN HAaTPYy3KMU
CEeUYeHUM - PAaCIOJIOXKEHHOM y MeHee CXaToM
TPaHU CEeUYeHUs;
NP IOJIHOCTBI PACTSAHYTOM OT IOEeMCTBMSA BHeENHEeM
HATPY3KU CEUYEHUN:
IJIsT BHELEHTPEeHHO PAaCTAHYTHX DSJIEMEHTOB -—
pacroJjyioxeHHOM y OoJjiee pacTAaHYTOM T'PaHM CeueHUS;
IOJI LEeHTPAaJIbHO-PACTSHYTHX BJIEMEHTOB — BCel
B IIONEPEeYHOM CeueHUM BDJIEMEHTAa;
- oOOBHaUeHMe MNPONOJILHOM apMaTypPH :
OpU HaJlIU4UUM CXaTOM M PaCTAHYTOM OT INEeMCTBMS BHEUHEeN
HaTPYy3KM BOH CeuUeHMs - PAaCIOJIOXEHHOM B CXAaTOM 30HEe;
P IOJIHOCTBIO CXATOM OT IEMCTBUSA BHEMHEM HAaTPy3KMU
CeUueHUM — PacCIIOJIOXEeHHOM y OoJjiee CcXaTou
TPaHU CEeUYeHUs;
Ip¥Y IOJIHOCTBI0 PACTSAHYTOM OT IOEeMCTBMSA BHeENHeM
HaTPY3KM CEeUYEeHUM BHELEeHTPEHHO PacCTSHYTHX
3JIEMEHTOB — PACIOJIOXEHHOM Yy MeHee pPacCTsaHYTOM
TPaHU CEeUYeHUs;

- KO20bULMEeHT, YUMTHBALIMUM OpMeHTaLMio OMOpP OTHOCUTEJILHO

HalpaBJIEHMS IJIABHEIX PACTATIMBARIMX HANPIXEHUN;
- KO2QOMLUMEeHT, YyUMTHBALUMM BJIMSHME Ha OPMeHTauuo oudp

PrasMepOoOB CedeHMrAd, IePIIeHIMKYJIAPHBIX HallpaBJISHNMIO
BHEIIHET'O YCWJINA.

T'eoMeTpUYeCKrEe XapPaKTEPUCTUKN

- WMPMHA OPAMOYTOJIBHOT'O CedeHMs; uMpuHa pebpa
TaBPOBOT'O M IBYTABPOBOI'O CEUYEHUM;

bf, b'f - WMPMHA [OJIKM TaBPOBOI'O M OBYTAaBPOBOI'O CEYEHUM
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COOTBETCTBEHHO B paCTHHyTOIy‘I ¥ CXaToM 30Hax;

h - BBICOTA MOPAMOYI'OJILHOTO, TaBPOBOTO M IBYTaBPOBOIO
CeueHUul;
1 ~
hf, h f — BBICOTa IIOJIKM TaBPOBOT'O M IBYTABPOBOI'O CEeUYeHUMN

COOTBETCTBEHHO B PACTAHYTOM M CXaTOM B0HAaX;
a, a' - paccTodHME OT PAaBHOINEMCTBYUEM YyCUIMM B apMaType
COOTBETCTBEHHO S M S' mo Ojamxanmel I'PaHU CEeYeHUsd;

ho - BBHICOTA CeueHMs, paBHas h - a;
X — BBICOTa CXAaTOM 30HH cCcTajledmudbpobeToHa;
f — OTHOCHUTEJIbHasg BHICOTa CXaTOM SBOHE cTajlepmbpobeToHa,
X
paBHas —;
SW — PacCTOdHME MexIy XOMyTaMM, WM3MEePeHHOe II10

IOJMHE 3BJIEMEeHTa;
€, — DBKCLEHTPUCUTET IPOIOJIbHOM CMJIEL N OTHOCUTEJIBHO LIeHTpa

TSIKECTU MNPUBEIEHHOTO CeUeHMd, OIpemesideMbll C yueToM
n. 4.2.6;
e, e - PACCTOSHMS OT TOUKM MNPUIIOXEHUS MNPONOJIbLHOM CUJE N
IO PaBHOIEMCTBYKIEN YCUJIMM B apMaType COOTBETCTBEHHO
S u S';
e - DKCLUEHTPUCUTET YCUJIMS NPEeNBapPUTEJILHOTO O0XaTus
OTHOCMUTEJILHO LIEHTPa TAXECTU CEUeHU;

€ — PpacCTOAdHME OT IIPUIIOXEHMA YCUIIMA MNpelBapuTeJIbBHOI'O

obxaTmsa |Vp c yueToM m3rubamnmero MOMEHTa OT BHeUHeM

HarpyskM OO LIeHTpa TAXeCTHnu paCTHHyTOIZ WJIYM HalVIMeHee
CXaTOM apMaTypPHI;
1 — I[POJIET 3JIEMEHTA;

|f - navHa OuOpEH;

| - IJMHA 30HH AHKEPOBKM NIpenBapMTeJIbHO HalparaeMou
apMaTyps;

|O - pacueTHas IJMHAa 3JIEMEeHTa, [oABepTramuerocsa IeMCTBUIO
CXMMapIey NPOIOOJIbHOM CMJIBL;

| - IOJIMHa 3OHH [Iepelauy IPpenBapMUTEJIbHOTO HalpSXeHUS

B apMaTtype Ha OeToH;
i - pamuyc MHEepLUM I[IOIEPEeYHOT'O CEeUYeHMS DBJIEMEeHTa
OTHOCUTEJIBHO LIeHTPa TIXEeCTM CEeUeHUs;

ds, dSW — HOMMHAJIbHBIM IMaMeTp CTEePXHEM COOTBETCTBEHHO
IPOIOJILHOM U IIONEPEYHOM apMaTyphl;

dfred - INpUBEeIEeHHBN AOnaMeTp GuoOpE;

Aﬂ A; - I[JIoWAanM CeueHMS apMaTypsl COOTBETCTBEHHO S u S';

AM - I[JIOW@aIb CEeUYeHMS XOMYTOB, PAaCIOJIOXEHHEX B OIHOM

HOPMAaJIbHOM K MPOIOJIBHOM OCM BDJIEMEHTa IJIOCKOCTH,
repecekapuell HaKJIOHHOE CeUeHUE;

ﬂs - KOS@@MHM@HT apMmMpoBaHMA, onpenenqubHZ KakK OTHOIeHMre

UIOWANM CeYeHMS apMaTyphl S K IJIOWLAIM IONePedHOT'O
ceueHus sjeMeHTa pP-h 6e3 yueTa CBeCOB CXaTBIX
U PacTAHYTHX I10JIOK;

Him - ko3QduLuMeHT (MOPOBOIO APMUPOBAHMUA IO Macce;
M - KO20bMLMeHT OMOPOBOTO apMMPOBAHMS IO OOBEMY;

Hia - KO90bMuMeHT (MOPOBOTO apMMPOBAHMS IO IJIoWadM CEYEeHUS;
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A - omanbk BCero OeToHa B IIOMNEPeYHOM CeueHUU;

ﬁ% - IJIocmanb ceueHusa OeToHa CXaTOoM SOHEH;

A& - mJomalb ceueHuUsa OeToHa PACTAHYTOM BOHH;

Amd - [UJIoWanb [PUBENEHHOT'O CeYeHMd BJIeMeHTa;

Am: - IJjomanb CcMATUS OeToHa;

I - MOMEHT MHepLUM CedeHMs BCero OeTOHa OTHOCUTEJIBHO

LIeHTpPa TAXECTV CedeHUs DJIeMeHTa;

|red - MOMEHT MHepLUM NPUBEIOEHHOT'O CEUYEeHMS DJIEeMeHTa
OTHOCUTEJILHO eI'0 LieHTpa TSAXeCTHU;

Iﬁmd — MOMEHT MHepLUuM cTajledudbpoOeTOHHOTO CcedeHUd,

NPUBENEHHOTO K OETOHHOMY, OTHOCMUTEJIbHO €TI0
LeHTPa TSIXKEeCTHU;

W - MOMEHT COINPOTUBJIEHUS CEUEHMUS SJIEMeHTa IJid KParHero
PacCTAHYTOTO BOJIOKHA;

W; .y - MomeHT compoTuBreHMa CTaleduBPOBETOHHOTO CedYeHMd,

IPpMBEOEeHHOI'O K GGTOHHOMY .

XapaKTEepPUCTUKU [NPENBaAPUTEJIbHO HANPAXEHHOTO 3JIEMEHTA

p, N - yCuMe NpeIBapMTesIbHOTO 00XaTusa C ydeToOM IOTepb

InpenBapmMTeJIbHOI'O HaAllpAXeHMA B apMarype,
COOTBETCTBYKRIMX paCCManMBaeMOIZ cTaigmnum
pa6OTI:I SJIEMEHTa,

HD’ 32) - ycuiaMe B HalOpsaTaeMoM apMaType C yd4eToM
COOTBETCTBEHHO IEPBHX M BCEX MOTEPH
NPenNBapUTEJIbLHOTO HalpPsIXEHMUS;

O, - INpeIBapMUTeJIbHOE HAaNpsXeHMe B HaNpAraeMoy apMaType
C y4YeTOoM IOTepb NPeOBapUTEeJIbHOT'O HaNpPsXeHMUI
B apMaType, COOTBETCTBYNMX paccMaTpMBaeMOM CTaIuu
PaboTH BJIEMEHTa;

AC&p - HOTepM NpeIBapUTEeJIbHOTO HaNpsAXeHMA B apMaType;

O fop - CXMMaplMe HanpsaxXeHua B cTalepmubpobeToHe B CTaluUmu

npenepapmTeJyIbHOI'O obxaTtusa C ydyeToM II0TePb
InpenpapmUTeJIbHOI'O HaAllpAXeHMA B apMaType.

Mpunoxexne b

_ MEPEYEHb _
HOPMATWBHOW 1 TEXHUYECKOW AOKYMEHTALIM

1. CHwul1 2.01.07-85*. Harpysku u Bo3gencreuns
2. CHwuIT 2.02.01-83*. OcHoBaHWs 30aHWUI U COOPYXEHWUIA

KoHcynbTaHTlmoc: npuMmeyaHume.
B odvumanbHOM TekcTe JOKyMeHTa, BUAMMO, JonyleHa oneyartka: umetotcsa B Bugy CHwull 2.03.01-84, a He
CHwuI1 2.03.01-85.

3. CHwuIN 2.03.01-85*. BeToHHbIE 1 Xene306eTOHHbIE KOHCTPYKLMK (CNPaBOYHO)

4. CHwuI1 2.03.03-85. ApMOLIEMEHTHbIE KOHCTPYKLIMK

5. CHuI 2.03.11-85. 3awuta cTponTenbHbIX KOHCTPYKLMIA OT KOPPO3nK

6. CHul 2.05.03-84*. MocTbl 1 Tpybbl

7. CHull 2.06.04-82*. Harpy3ku n BO34eNCTBUSA Ha rMOPOTEXHUYECKME COOPYXKEHUS (BONHOBLIE, NEAOBbLIE M OT
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cyAoB)

8. CHwul 2.06.06-85. NnoTuHbl 6eTOHHbIE U Xene30beToHHbIe

9. CHwl1 3.03.01-87. Hecywime 1 orpaxaatoLLme KOHCTPYKLMK

10. CHwuIT 12-01-2004. OpraHunsaums cTpouTenscTea

11. CHulT 21-01-97*. MoxapHaa 6e30MacHOCTb 34aHUN U COOPYKEHUI

12. CHul1 23-01-99*. CTtpounTenbHas kKnumaTtosnorns

13. CHwuI1 23-02-2003. Tennosas 3alunTa 3naHui

14. CHwI1 32-04-97. ToHHENW Xene3Ho40pPOXHbIE N aBTOAOPOXHbIE

15. CHuIT 33-01-2003. N'apoTexHunyeckne coopykeHna. OCHOBHbIE NMOMNOXEHUSs

16. CHuIT 1l-7-81*. CTponTEenbCTBO B CEMCMUYECKMX pafioHax

17. CHwuIT 11-23-81*. CtanbHble KOHCTPYKLA

18. TOCT 4.212-80. CI1KI. CtpouTtensctso. beToHbl. HoMeHknaTypa nokasatenen

19. TOCT 4.250-79. CIIKI. CtpoutenbctBo. beToHHble W Xene300eTOHHble WU3Oenus U KOHCTPYKUUW.
HomeHknaTtypa nokasatenen

20. TOCT 5781-82. Ctanb ropsiyekataHas Orisi apMUMPOBaHUS Xene300eTOHHbIX KOHCTPYKUMIA. TexHnyeckme
yCcnoBusi

21. TOCT 6727-80. [lpoBonoka W3 HWU3KOYrNMEPOAMUCTOW CTanu XONOAHOTAHYTas And apMyMpoBaHWs
Xene306eTOHHbIX KOHCTPYKLUWIA. TexHu4eckue ycnosms

22.TOCT 7473-94. Cmecu 6eToHHbIe. TexHU4eckne ycrnosusi

23. TOCT 8267-93. LllebeHb 1 rpaBuii U3 MMAOTHBIX FOPHbLIX MOPOA4 ANS CTPOUTENbHbLIX paboT. TexHnyeckme
ycnosus

24. TOCT 8736-93. Necok ansa cTponTenbHbIX paboT. TeXHMYecKne ycrnosus

25. TOCT 8829-94. UNspenus cTpouTenbHble Xene3obeToHHble U OGEeTOHHble 3aBOACKOrO W3rOTOBMEHNS.
MeToapl MCnbITaHWUst HarpyxeHneMm. NpaBuna OLeHKM NPOYHOCTU, XKECTKOCTU U TPELLMHOCTOMKOCTM

26. TOCT 10060.0-95. beTtoHbl. MeToabl onpegeneHusa moposocTtonkocTn. Obwme TpeboBaHusA

27.TOCT 10180-90. beToHbl. MeToabl onpeaeneHms NPOYHOCTU MO KOHTPOSbHbLIM 06pa3suam

28.TOCT 10181-2000. Cmecu 6eToHHbIe. MeToapbl UCNbITaHWI

29. TOCT 10884-94. Cranb apmartypHass TEPMOMEXAHWYECKM YMNPOYHEHHas Ans Xene3obeTOHHbIX
KOHCTPYKUMIN. TeXHn4eckne ycnosus

30. TOCT 10922-90. ApmaTtypHble W 3aknagHble WU34enust CBapHble, COEAMHEHMUSI CBapHble apmaTypbl U
3aKnagHbIX N34enun xene3obeToHHbIX KOHCTPYKUuA. OBLLne TeXHNYECKE YCrnoBust

31. TOCT 12730.0-78. beToHbl. Obwue TpeboBaHUA K MeToAaM onpeneneHust NNoTHOCTU, MOPUCTOCTU U
BOAOHENPOHULIaEMOCTH

32.TOCT 12730.1-78. beToHbl. MeToabl onpegeneHns NnoTHOCTK

33.TOCT 12730.5-84. BeTtoHbl. MeToAbI ONpeaeneHns BOAOHENPOHULIAEMOCTH

34. TOCT 14098-91. CoeanHeHns cBapHble apMmaTypbl U 3aKnagHbIX M3aenuii xene3obeTOHHbIX KOHCTPYKLMA.
Tunbl, KOHCTPYKLUN 1 pasmepbl

35.TOCT 17624-87. BeToHbI. YnbTpa3BykoBOM METOA OnpenerieHns MPOYHOCTH

36. TOCT 17625-83. KoHCTpykuun u usgenust xerne3obeToHHble. PagmaunoHHbI MeToa onpeaeneHus
TOSLUMHBI 3aLLUTHOrO crnosi 6eToHa, pa3mMepoB U PaCMoroXeHUs apmaTypbl

37.TOCT 18105-86. beToHbI. [MpaBnna KOHTPOMS NPOYHOCTH

38. TOCT 20910-90. beToHbI xxapocTomnkne. TexHn4eckmne ycrosms

39. TOCT 22690-88. BbetoHbl. OnpegeneHve MNPOYHOCTM MEXAHUYECKUMW METOLaMM HepaspyLUaloLLEero
KOHTpOns

40. FOCT 26633-91. BeToHbI TSXenble U MENKO3EPHUCTbIE. TEXHNYECKME YCNOBUSA

41. PTM 17-01-2002. PykoBogslimMe TexHUYeckne wmaTepuanbl MO MPOEKTUPOBAHUIO W  MPUMEHEHUIO
cTanedmbpobeTOHHbIX CTPOUTENBHBIX KOHCTPYKLUIA

42. PTM 17-02-2003. PykoBoasue TexHUYeckne martepuarnbl Mo MPOeKTUPOBAHUI0 U U3rOTOBMEHMUIO
cTanedunbpobeTOHHBIX KOHCTPYKUUIA Ha ombpe, pe3aHHon U3 nucta

43. PTM 17-03-2005. PykoBogsiime TexHUYecKMe maTtepuanbl Mo MNPOEKTUPOBAHMWIO, W3rOTOBMIEHUIO U
NpUMeHeHMI0 cTaneubpobEeTOHHBIX CTPOUTENBHBIX KOHCTPYKLUIA Ha hrbpe 13 cTanbHON NpOBOOKY

44. TexHu4yeckue ycnosus TY 0882-193-46854090-2005. ®dubpa ctanbHasa dpesepoBaHHas A5 apMUPOBaHUsE
6eToHa

45, TexHudeckne ycrosusa TY 0991-123-53832025-2001. dubpa crtanbHas Ans AUCNEPCHOro apMMpoBaHUs
GeToHa

46. TexHunuyeckune ycnosust TY 1211-205-46854090-2005. dubpa cranbHas NpoBOSIOYHAsA A5 apMUPOBaHUS
6eToHa.

Mpunoxexve B
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TEPMUHONOINA

CranednbpobeToH - UCXOaHbI 6eTOH (6ETOH-MaTpuLia), apMUPOBaHHbIA PaBHOMEPHO pacnpeferneHHbIMU B
ero obbeme cranbHbIMU hrubpamu.

McxogHbin 6eToH (6eToH-MaTpuua) - TAXKENbIA UM MENKO3EPHUCTLIN 6ETOH Ha NNOTHBLIX 3aNONIHUTENSX.

dunbposas apmaTtypa (pnbpa) - cTanbHble KOPOTKME BONOKHA, pe3aHHbIE N3 NUCTa, ope3epoBaHHbIE N3 cnsiba
unu pyobneHHble U3 NPOBOJSIOKM, B arperaTHOM COCTOSIHAM, OMNpedensieMOM TEeXHOMOrMYECKMM pPEernaMmeHToM nx
N3roTOBIEHNSI.

CtanedunbpobeToHHbIE KOHCTPYKUMM C unbpoBbiM apmupoBaHnem (pnbOpoBOETOHHbIE) - KOHCTPYKUMM U3
©eToHa, apMMPOBAHHOIO TONLKO hnMBpoNn.

CranednbpobeToHHbIE KOHCTpYKLNN C  KOMOVHUPOBAHHLIM apMupoBaH/ueMm (kOMBUHMPOBAHHO
apMUPOBAaHHbIE) - KOHCTPYKUMU K3 (bMOpoOeToHa, apMMPOBaHHbIE TaKkKe CTEPXXHEBOW apmaTypol, B TOM 4ucre
npeaBapuTenbHO HanNps>KeHHON.

CamoHanpspkeHHble cTanednbpobeTOHHbIE KOHCTPYKLMN - KOHCTPYKLUMK 13 cTanedunbpobeToHa (B TOM Yncrne
KOMOVHUpOBaHHbIE), 6ETOH-MaTpuLiIa KOTOPOro BhINOMHAETCS HA HanpsiraloLLeM LeMEHTE.

MpoueHT ¢unbposoro apmmpoBaHusa no obvemy - obbem ubp B eanHuue obbema crtanedmbpobeToHa B
npoueHTax.

MpoueHT hnbpoBoro apMmMpoBaHMsi MO Macce - OTHOLLIEHNE Macchl ombp, cogepKalmxca B eanHmLe obbema
¢dunbpobeToHa, k Macce 3Tol eauHNLLI 00beMa B NPOLIEHTaX.

KoadhcbumumeHT chnbpoBoro apmMmupoBaHus no obbLemy - OTHOCUTENbHOE coaepkaHne obbema ubp B eamHuue
obbema ctanegubpobeToHa.
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