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MpeagncnoBue
CBeaeHunsa o cBoae npaBuin

1 UICMOJTHUTESb - unctutyt AO "HUL, "CTtpounTtenscteo” - HUMXB nm.A.A.I'BO3aeBa
2 BHECEH TexHu4yeckum komuteTom no ctaHgapTtusaumm TK 465 "Ctpontenscteo”

3 TMOOAIrOTOBJIEH «k yTtBepxaeHuo [enapTaMeHTOM rpadoCTPOUTENbHON AesATeNbHOCTU U
apxutektypbl MuWHWCTEpPCTBA CTPOMTENBCTBA W KUIULLHO-KOMMYHAIbHOMO  X03sicTBa  Poccuinckon
®epnepaumu (MuHctpon Poccun)

4 YTBEPXOEH TlMpukazom MwuHUCTEpCTBA CTPOUTENLCTBA WU XKUITMLHO-KOMMYHANbHOrO X03aMCTBa
Poccuickon ®egepauun ot 11 gekabpsa 2017 r. N 1642/np v BBeaeH B gencrame ¢ 12 nioHs 2018 r.

5 BAPEMMCTPUPOBAH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEerynupoBaHuio U
meTponorun (PocctaHaapT)

6 BBEJEH BINEPBbIE

B cnyyae nepecmompa (3aMeHbl) UUu OmMMeHbl Hacmosuweao ceoda fnpasusl coomeemcmeyrouiee
yesedomrneHue bydem onybriukogaHo 8 ycmaHosreHHoM ropsidke. Coomeemcmeyrowas UHghopMayus,
ysedomrieHUe U meKcmbl pasMewaromess makxe 8 UHghopMayuoHHOU cucmeme obwe20 nonb308aHust - Ha
ogpuyuanbHom calime paspabomyuka (MuHcmpou Poccuu) 8 cemu UHmepHem

BHECEHO W3awmeHenne N 1, yTBepxaeHHOe M BBegeHHOe B AencTtsue npukasom MwuHucTepcTBa
CTPOUTENbLCTBA M XUMULHO-KOMMYHarnbHOro xossncrea Poccuinckon ®egepaumm (MuHctpon Poccum) ot 12
Aekabpst 2022 r. N 1051/np ¢ 13.01.2023

NameHeHne N 1 BHeceHo narotoBuTenem 6asbl gaHHbIX No Tekcty M.: ®BIY "PCT", 2023

BBeneHune
HacTtoswuin cBog npaBun paspabotaH Cc yvyeTom 00sA3aTenbHbiX TpeboBaHWUA, YCTAHOBIEHHbIX B
denepanbHbIx 3akoHax oT 27 gekabpsa 2002 r. N 184-d3 "O TexHuyeckom perynupoBaHun”, ot 30 gekabps
2009 r. N 384-®3 "TexHuueckuit perrnameHT o 0e30MacHOCTU 30aHWA U COOPYXEHUMN" , U COOEPXKUT
TpeboBaHMs K pacyeTy M MPOEKTUPOBAHUI0O OETOHHBIX M Xene300eTOHHbIX KOHCTPYKLMIA, apMUPOBAHHbIX
cTanbHon oubpon.

Csopn npaBun paspabotaH aBTopckum komnektueom AQO "HUL, "CtpoutenbctBo" - HUWMXKB
um.A.A.'BO3aeBa (O-p TexH. Hayk T.A.Myxameaunes, kaHangaTel TexH. Hayk U.B.Bonkos, 5.C.Cokonos).

MameHeHne N 1 Kk HacTosiwemy cBogy npasun paspaboTaHo aBTopckum konnektusom AO "HUL
"Ctpoutenscteo” - HUWMKE um.A.A.lBo3geBa (O-p TexH. Hayk T.A.Myxamedues, kaHOd. TEXH. Hayk
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C.A.3eHuH).

(M3meHeHHas pegakuus, M3m. N 1).

1 O6nacTb npumMeHeHus
1.1 HacTtosiwmin cBoA nNpaBun pacnpoCTPaHsIeTCs Ha MpPOeKTUpoBaHue cTanedunopobeToHHbIX
KOHCTPYKUMIA 34aHWUIA 1 COOPYXKEHWIA Pa3NINYHOIO Ha3HaYeHMs.

1.2 Csog npaBun ycTaHaBnvMBaeT TpeboBaHMs K NPOEKTUPOBaHUIO CcTanedmbpobeTOHHbIX
KOHCTPYKLUMA, W3rOTOBMASIEMbIX M3 TSXKENOro M MENKO3epHUCTOro OEeTOHOB U 3KChMyaTUpyembIX B
KnumaTuyeckux ycnosusax Poccuickon depepaunn (npu cuctemMaTtMyeckom BO3OENCTBMM TemnepaTyp He
Boiwe nntoc 50°C n He Huxke muHyc 70°C), B cpede C HearpecCMBHOW CTENeHbl BO3AEWCTBUA NpuU
CTaTU4eCKOM AENCTBUM Harpys3ku.

2 HopmaTuBHbIe CCbISIKK
B HacToswem cBoae npaBun NCMorb30BaHbl HOPMATUBHBIE CChINIKM Ha cnegyoLwme JOKYMEHTbI:

FOCT 166-89 (MCO 3599-76) LWTaHreHumMpkynn. TeXHUYECKNe yCcrnoBus

FOCT 427-75 JInHenkn nameputenbHble MeTannmyeckme. TexXHNYeckne ycrnosusi

FOCT 10180-2012 BeToHbl. MeToabl onpeaeneHns NPOYHOCTH NO KOHTPOSbHLIM obpa3suam

FOCT 27751-2014 HageXHOCTb CTPOUTENBbHbBIX KOHCTPYKLUIA 1 OCHOBaHUA. OCHOBHbIE MOMOXEHWS

FOCT 28840-90 MawwvHbl Ons UCNbITAaHUS MaTepuarioB Ha pacTsbkeHue, cxatue u uarnbd. Obwue
TexHu4yeckune TpeboBaHus

FOCT P 59535-2021 BeToHbl TshKemnble U MEeNKO3epHUCTbIE, ANCNEPCHO-apMUPOBAHHbIE CTalnbHOM
dunbpon. TexHndeckne ycrioBus

CI120.13330.2016 "CHwuI1 2.01.07-85* Harpy3ku n Bo3gencteusa” (¢ nameHenmamm N 1, N 2, N 3, N 4)

ClN 63.13330.2018 "CHull 52-01-2003 BeToOHHble M >Xene3obeTOHHble KOHCTPYKUMU. OCHOBHble
nonoxeHns" (¢ nameHexnnamm N 1, N 2)

MpumeyaHue - MNMpu Nonb3oBaHUM HACTOSILLMM CBOAOM MpaBwui LierniecoobpasHo NpoBepuTb AencTBue
CCbINTOYHbIX JOKYMEHTOB B MH(OPMAaLMOHHON cucTeMe OOLLEro nonb3oBaHWst - Ha oduLManbHOM canTe
denepanbHOro opraHa WCMOSHUTENbHOW BRacTu B cdepe cTaHaapTusauum B ceTn MHTepHeT wunu no
eXerogHomy WHGPOPMaLMOHHOMY YykasaTento "HauuoHanbHble cTaHgapThl”, KOTOpbIA onybnvkoBaH no
COCTOSIHUIO Ha 1 AHBaps Tekyllero roga, U no BbiMyckaM eXemecsa4yHOro MHOPMAaLMOHHOMO ykasaTtens
"HaunoHanbHble cTaHgapTel" 3a Tekywun rod. Ecnv 3ameHeH CCbINOYHbIA JOKYMEHT, Ha KOTOopbIM AaHa
HeJaTMpOBaHHas CCblflka, TO PEKOMeHOyeTCA MCMNoSib30BaTbh AEWCTBYIOLLYIO BEPCUID 3TOro AOKYMEeHTa C
Y4EeTOM BCEX BHECEHHbIX B JAHHYI BEPCUI0 U3MEHEeHUN. Ecnn 3amMeHeH CCbINOYHbIN JOKYMEHT, Ha KOTOPbLIN
JaHa JaTupoBaHHas CCblflka, TO PEKOMEHOYeTCs MCMNOoSib3oBaTb BEPCUMI0 3TOM0 AOKYMEHTa C YKa3aHHbIM
BbiLLE rOA0M yTBEpPXAeHUs (NpuHATKSA). Ecnu nocne yTBepXaeHUs HacTosILEro CBoaa NnpaBuil B CCbINOYHbIN
OOKYMEHT, Ha KOTOpbIN AaHa AaTUpoBaHHasA CCblfika, BHECEHO M3MEHeHWe, 3aTparmeatoLee nosioxxeHme, Ha
KOTOpOE [laHa CCblIfika, TO 3TO NOJSIOKEHNE PEKOMEHAYETCS NPUMEHATL 6e3 yyeTa AaHHOro n3meHeHus. Ecnn
CCbINTOYHbIA  JOKYMEHT OTMeHeH 06e3 3ameHbl, TO TOSfIoXKEeHWe, B KOTOPOM [JaHa CcCbifika Ha Hero,
pekoMeHayeTCs NPUMEHSATbL B YacTu, He 3aTparnBatoLlen 3Ty cebinky. CeegeHus o 4encTBmMM CBOLOB NpaBus
uenecoobpasHo npoeeputb B PegepanbHOM MHGOPMaLMOHHOM hoHAe CTaHAapTOB.

(N3meHeHHas pegakuus, M3m. N 1).
3 TepmuHbI M onpeaeneHus
B HacToswem cBoge npaBun npumeHeHsl TepMmuHbl no CI 63.13330, a Takke crnegyoLwme TeEPpMUHbI C

COOTBETCTBYOLWMMU onpeaeneHnAMU:

3.1 ctanedmbpobeToH: Tskenbii WNM  MENKO3EPHUCTbIN BGETOH Ha MOTHLIX 3anoNHUTENSAX
(beToH-maTpuLa), apMMPOBaHHLIN PaBHOMEPHO pacnpefeneHHbiMn B ero obbeme crtanbHbiMU ubpamu,
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UMeoLWnMKM cuenneHne ¢ 6eToHoOM Mo nx NOBEPXHOCTMU.

3.2 dunbpa: CtanbHble KOPOTKME BONOKHA, pe3aHHble U3 nucta, pesepoBaHHble U3 cnsba mnu
pybneHHbIe U3 MPOBOMOKM.

3.3 ctanehn6pob6eTOHHbIe KOHCTPYKUMK: KoHCTpykumm mn3 ctanedumnbpobetoHa 6e3 cTepxHeBoOwm
apmaTtypbl UMM  KOMOWHMPOBAHHO apMupoBaHHble - C paboyen (B TOM 4uCre npeaBapuUTENbHO
HaMNpPs>KEHHOW) U/UIN KOHCTPYKTUBHOW CTEPXXKHEBOW apMaTypoW.

3.4 npoueHT hnbpoBoro apmmpoBaHus no macce: OTHoweHNe macchbl hnbp, cogepxawmnxca B
eanHnue obbema ctanedmbpobeToHa, K Macce aTon eamHuubl oobema, %.

3.5 koachdpunumeHT hnbpoBoro apmmpoBaHusa no ob6vLemy: OTHOCUMTENBHOE coaepxaHue obbema

unbp B eamHuLe obbema ctanecunbpobeToHa.

4 O6wme TpeboBaHUA
4.1 CranepunbpobeToH pekoMeHayeTCcs MNPUMEHSITb AN W3rOTOBMEHWUSI KOHCTPYKUWMA, B KOTOPbIX
3P PeKTUBHO MOTYT ObITb MCNOMb30BaHbI CreAYOLLNE Er0 XapaKTEPUCTUKU:

- MOBLILWEHHbIE TPELUMHOCTOMKOCTb, YAapHasi MPOYHOCTb, BSI3KOCTb pPaspyLUeHWsi, N3HOCOCTOMKOCTb,
MOPO30CTOMKOCTb, CONPOTUBIIEHNE KaBUTaLWUW;

- NOHM)XEeHHbIe yCaaKa M Nnon3y4vyecTb.

4.2 CrtanednbpobeToHHblE KOHCTpyKuun 6e3 cTepxHeBon pabouer apmaTypbl pekoMeHayeTcs
NPUMEHSATb B CriyYae UX NPeMMyLLEeCTBEHHOW paboThbl:

- Ha yaapHble Harpy3ku, cMdaTue, UCtTupaHume, BO34ENCTBME KaBUTaLMK;

- Ha cxaTtune npun pacnonoxeHummn I'IpO,EI,OﬂbHOVI CXXUMaloLLEN CUMbl B npepnenax nonepevyHoro ceyvyeHund
NeMeHTa;

- Ha CXaTue Mpu pacrosioXeHUU MPOACNBHON CXUMAIOWEN CWUMbl 3a Npegenamy MnonepeyvyHoro
CeyeHus anemMeHTa U Ha M3rnb - B criyyasix, Kkorga Mx paspylleHue He NpeacTaBnsieT HeMnocpeaCcTBEHHON
OMNacHOCTM OIS XKU3HU MOAEN, UCMPABHOCTM M COXPAHHOCTM 060pyaOBaHMS.

B octanbHbIX criyyasx pekoMeHOyeTcs NpUMeHATb cTanedubpobeToHHble KOHCTPYKLUKM ¢ paboyen
apmaTypon.

4.3 CopepxaHue ¢ubpel B eauHunue ob6bema cTanedgubpobeToHa crnegyeT Ha3HayaTtb B
COOTBETCTBMU C TpeboBaHUAMWU K €ero (U3NKO-MEXaAHMYECKMM CBOMCTBaM, 3afdaHHbIMM K3 YCIOBMWN
npuMMeHeHus n TpeboBaHMIA HACTOALLLEro CBOAA NpaBuil.

4.4 B pabounx yeptexax cranedmbpobeTOHHbIX KOHCTPYKUUWA crnedyeT yKasbiBaTb MapKUPOBKY
hubpbl 1 ee Tpebyemoe copepxaHue (06beM ubpbl) B 1 M > GETOHHOW CMecu, Knacchl U Mapku

ctanegubpobeToHa (B TOM 4MCMe KracC MO OCTAaTOYHOW MPOYHOCTM Ha pacTshKeHMe), a B cry4vae
HeO6XO,EI,I/IMOCTI/I npnBoaAUTb Tpe6OBaHI/IF| K TEeXHOJI0OrM4YeCKkumMm npumnemam msrotoBrneHus, o6ecneq|/|Barou.|.v|M
Tpebyemble cBonCTBa cTanedmnbpobeToHa.

4.5 PacueTbl cTanedndpobeTOHHbIX KOHCTPYKUUIA crieqyeT NpoBOAMTL NO NpeferibHbIM COCTOSTHUSAM
nepBon 1 BTOPOM rpynn.

4.6 PacueTbl N0 npefenbHbIM COCTOSHUAM NEePBOK rPYMnbl BKNHOYAKOT:

- pac4yeT no NPOYHOCTY;

- pac4yeT no ycTonunBocT opMbl (AN TOHKOCTEHHBLIX KOHCTPYKLUURA);

- pac4yeT No yCTOMYNBOCTM NMOJIOXKEHUSA (ONPOKMALIBAHNE, CKONBXEHWNE, BCMIbIBAHNE).

4.7 PacyeTbl no npegeribHbIM COCTOAHNAM BTOpOIZ rpynnbl BKIMKOYaKOT:
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- pacyeT no obpas3oBaHUIO TPELLNH;

- pacyeT No pacKpbITUIO TPELLUH;

- pacyeT no gedopmauuam.

4.8 Tpun pacyetax cTanedubpoOETOHHbIX KOHCTPYKUMI MO MpedenbHbIM COCTOSHMAM crnegyet
paccMmaTtpuBaTb pasfvuyHble pacyeTHble cuTyauum B cootBeTcTBUM ¢ TOCT 27751, B TOM uucne cragum
N3roTOBMEHWs, TPAHCMOPTUPOBaHWS, BO3BEAEHMWS, SKCNyaTaumm, aBapuiiHble cuTyaumm, a B Heobxoanmblx

cny4asax - noXxap.

4.9 Tpu pacyete cTanedubpPOBETOHHBIX KOHCTPYKLMW CPefHIo MNNOTHOCTb cTanecumbpobeTtoHa
JonyckaeTcs NpMHUMaTb PaBHOW:

- 2500 kr/MZ gns Tsbkenoro OeToHa-maTpuLbl;

- 2400 kr/m? gns MENKO3EePHNCTOro 6eToHa-maTpuLbl.

JonyckaeTcs npuHMMaThL 6onee TOYHOE 3HAYeHWe MIOTHOCTU cTanedubpobeToHa, onpeaensemMoe ¢
yyeToM koadppuumeHTa pmBpoBOro apMmnpoBaHns No o6bLeEMy 1 NIIOTHOCTM BeTOHa-MaTpuLbl.

4.10 Pac4yeTbl cTanedunbpobeTOHHbIX KOHCTPYKUWUA cnedyeT Npov3BOAMTL Ha BCe BUAbl Harpysok,
COOTBETCTBYIOLMNX (PYHKLMOHANBHOMY Ha3HAYEHUIO KOHCTPYKLMIA, C yHETOM BIIMSHMS OKpY>KaloLLen cpedbl, a
B HeobXoAMMbIX Cry4asix - C y4eTOM BO3OEWCTBUS MoXapa, TEXHOMOTMYECKUX TemnepaTypHbIX W
BMaXXHOCTHbIX BO3AENCTBMIN N BO3AENCTBUA arpeCCUBHBLIX XUMUYECKNX CPea.

4.11 PacueTbl cTanedundbpobeToHHbIX KOHCTPYKUMIA criegyeT Npov3BoAUTb Ha AeNCTBME U3rnbaromx
MOMEHTOB, NPOAOSbHBIX M NMOMEPEYHbIX CUM, @ TaKkKe Ha MECTHOE AENCTBME Harpysku.

4.12 Tlpn pacyete c6opHbIX cTaneduUbpobEeTOHHbIX KOHCTPYKLUUA Ha BO3AEWCTBUE YCUNWNA,
BO3HMKAIOLWMX MPU WUX MOOBEME, TPAHCMOPTUPOBAHMM W MOHTaXe, Harpy3ky OT MX Macchbl cnegyet
NpUHMMATb C KOAPULNEHTOM ANHAMUYHOCTU, PABHbIM:

- 1,60 - npu TpaHCcnopTUpPOBaHUK;

- 1,40 - Nnpyn nogbemMe N MOHTaxe.

Honyckaetcss npuHMMaTb Gonee Hu3kue, OOOCHOBaHHbIE B YCTAHOBIIEHHOM MOPSAAKE, 3HAYeHus
KO3 PULMEHTOB ANHAMUYHOCTM, HO HE HUXKe 1,25,

4.13 Tpwn pacyeTax KOHCTPYKUMI cnedyeT ydunTbiBaTb OCOOEHHOCTW CBOWCTB cTanedubpobeTtoHa u
apmaTtypbl, BIMSIHAS Ha HWUX XapakTepa Harpy3kM W OKpyXarllwen cpefbl, CnocoboB apmMmupoBaHus,
COBMECTHOCTb paboTbl apMaTypbl U ctanedunbpobeToHa.

4.14 Pac4yeTbl N0 yCTONYMBOCTM (POPMbI KOHCTPYKLMW, @ TakKe No YCTOMYMBOCTM NOMNOXEHUS cnegyet
Npou3BOAUTbL COMMacHO HOPMAaTMBHbIM AOKYMEHTaM Ha KOHKPETHble BuAbl KOHCTPyKumh. B oTtcytcTBue
HOPMAaTUBHbIX [OKYMEHTOB MWHUMarnbHbIA KO3MUUMEHT 3anaca Mo YCTOMYMBOCTU OpMbl cnegyet
NPpUHUMaTb paBHbIM 3; MWHUMarnbHbLIA KO3(ULUMEHT 3anaca Ha onpokuabiBaHWe - pasBHbIM 1,5 npu
Hambonee HeGNAroNnPUSITHbIX 3HAYEHNSIX KOIPDULMEHTOB HAAEXKHOCTU MO Harpyske.

4.15 PacyeT no NnpoYHOCTU cTanedmnbpobeTOHHbIX KOHCTPYKLMIA criegyeT NPou3BOaNTb:

- MO HOpMarbHbIM CeYEHUsM (NpY eNCTBMU N3rMbatoLwmx MOMEHTOB Y NPOAOSbHbLIX CUM);

- MO HAKMOHHbIM CEYEHNAM (NpY OENCTBMM MONEPEYHbIX CUM);

- Ha MECTHOE OeNCTBME Harpy3kn (MeCTHOE cxXaTtue, NpoaaBrvBaHue).

5 MaTepunanbl



5.1 HopmaTuBHbIe M pacyeTHble XapaKTepUCTUKMU CTarbHOW apMaTyphbl

5.1.1 HopmaTuBHble M pacHeTHble 3HAYEHUSA XapakTepuUCTUK CTanbHOW apmaTtypbl, a Npu pacdeTte
KOHCTPYKLUMIA MO HEenvHenHow AedopMaumoOHHOM MOoAenu - auarpammbl ee OedopMUpoBaHusl, crnegyet
npuHumaTthb no CI163.13330.

5.2 HopmaTuBHbIe M pacyeTHble XapaKTepucTuku ctanecpundépobeToHa
5.2.1 Onsa ctanedmnbpobeTOHHbIX KOHCTPYKUUIA, NPOEKTUPYEMbIX B COOTBETCTBMM C TpeboBaHMUAMU
HacTosiLlero cBoda npaBui, B kadecTBe 6OeToHa-matpuubl cregyeT MCNonb3oBaTb crnegyolime
KOHCTPYKLUMOHHbIE BETOHbI:

- TSKenbI cpegHen nnotHocTn oT 2200 ao 2500 kr/m 3.

- MEnKO3epHUCTbIN cpeaHen nnotHocTy oT 1800 oo 2200 Kr/m3 .
5.2.2 OCHOBHble HOPMMPYEMbIE U KOHTPONMpPYEMble NokasaTtenu kavyecTea ctanedunbpobeToHa:

- Knacc no npo4yHOCTN Ha CXaTue Bf )
- Knacc no npo4YHOCTN Ha oceBO€E pacTAaAXeHune Bﬁ ;

- Knacc no octaTto4yHoun NPOYHOCTUN Ha pacTAXeHune Bﬁj;

- Mapka no MOpPO30CTOWKOCTN & ;

- Mapka no BogoHenpoHuuaemoctmn [ .

5.2.3 Knacc ctanegunbpobetoHa No Npo4yHOCTM Ha cxaTtue B_;‘ COOTBETCTBYET 3HAYEHNO0 KyOGnKoBOW

npo4HocTn crtanecdubpobetoHa Ha cxaTtne, MIMa, c obecneyeHHocTbio 0,95 (HopMaTuBHas KybukoBast
NPOYHOCTB).

Knacc CTaJ'IerVI6pO6eTOHa Nno MPOYHOCTU Ha OCeBO€ pacTAXeHue Bﬁ COOTBETCTBYET 3Ha4YeHUH

npo4HocTn ctanegubpobeToHa Ha oceBoe pacTskeHue, MIMa, ¢ obecneyeHHocTbio 0,95 (HopmaTtuBHas
NpoYHOCTL cTanedundpobeToHa).

Knacc CTaJ'Ie(bVI6pO6eTOHa No OCTaTO4YHOMN NPOYHOCTN HA pacTAXeHune Bﬁj COOTBETCTBYET 3HA4YEHUKO

OCTaTOYHOM NPOYHOCTK cTanedmnbpobeToHa Ha pacTskeHne, MlMa, ¢ o6ecneveHHocTbio 0,95 (HopmaTMBHas
NpoYHOCTb cTanedundpobeToHa).

Mapka crtanedunbpobeToHa No MOPO3OCTOMKOCTU & COOTBETCTBYET MWHUMANbHOMY YUCIY LMKIOB
nepemMeHHOro 3aMopaxunBaHus U OTTanBaHWs!, BblgepXMBaeMblX 06pa3sLoM Npy CTaH4APTHOM UCMbITaHUN.

Mapka ctanegu6po6eToHa No BOAOHENPOHULAEMOCTH [ COOTBETCTBYET MaKCUMAarnbHOMY 3HAYEHUIO

naeneHus Boasl, MMa:-10-1 | Beigepx1BaemMomy ctanecnbpo6eToHHbIM 06pa3LIOM NpY UCTLITAHNN.

Knaccbl ctanedmnbpobeToHa NMoO NPOYHOCTM Ha CxXaTve U MO MPOYHOCTM Ha OCEBOE pacTsKeHue
HasHa4yalT MO pe3ynbTaTam WUCMbITAHWA KOHTPOSMbHbLIX 00OpasuoB B cootBetcTBuM ¢ OCT 10180.
HonyckaeTcs knacc ctaneumbpobeToHa No NPOYHOCTU HA OCEBOE pacTsXKeHMe HasHadaTb No pesynbTatamM
NCMbITaHWI KOHTPOIbHBLIX 00pa3LoB-6anok Ha n3rnb (npunoxexve b).

Knacc CTaﬂe(*)M6p06eTOHa Nno OCTaTOYHOWN NPOYHOCTMN Ha OCeBO€ pacTAXeHue Bﬁj Ha3Ha4akwT C

yKkasaHuem nogknacca " ", "&H ", " ", "4 " vwim " g " no pesynbTaTtaMm MCMbITAHUA KOHTPOJIbHbIX
obpasuoB-6anok Ha nsrnd (npunoxenune b). MNpn HasHayeHun knacca ctanedmnbpobeToHa Mo OCTaTOYHOWM
MPOYHOCTU Ha pacTsKeHue Bﬁg HOPMaTUBHbIE 3HAYEHUSI OCTATOYMHOIO COMPOTUBMEHUST PACTSKEHUIO

Rﬁ.gg,n NPVHMMAIOT paBHbIMM YUCIIOBOW XapakKTepUCTUKe knacca cranedmbpobeToHa MO OCTaTOYHON
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NPOYHOCTU Ha pacTskeHne. YucnoBass xapakTepucTuka knacca cranedgubpobeToHa nO OCTaTO4YHOM
MPOYHOCTU Ha pacTsHKeHMEe XapaKTepusyeT rapaHTMPOBaHHYI MNPOYHOCTL cTanedubpobeToHa Ha

pacTsbKeHune ijfg,n , C obecneyeHHocTbio 0,95, COOTBETCTBYIOLLYIO 3HAYEHUIO NEPEMELLEHUA BHELLIHUX
rpaHen Hagpesa KOHTPOsbHbIX 06pas3LoB, paBHOMY 2,5 MM, NpU UCMbITAHWSX Ha M3rnb (npunoxeHue b).

Knaccbl ctanedubpobeToHa No MpoYHOCTM Ha cxatue 5 ', MO MPOYHOCTN Ha OCEBOE PaCTsHKeHUe

Bﬁ MU MO OCTATOYHOW MPOYHOCTU Ha pacTsKeHune Bﬁg (c ykasaHuem nopknacca) HasHayalwT ANd BCex
B1AOB cTanedmbpobeTOHOB U KOHCTPYKLIUIA.

Mapky ctanegunbpobeToHa N0 MOPO3OCTOMKOCTM & Ha3HayaloT AN KOHCTPYKUUN, NOABEPraloLLmMXcs
BO30ENCTBUIO MEePEMEHHOIO 3aMOPaXXMBaAHMSA N OTTauBaHMS.

Mapky ctanedunbpobetoHa No BOAOHENPOHULLAEMOCTU FF HA3Ha4yalT ANs KOHCTPYKUMMA, K KOTOPbIM
npegbABnAaAr0T TpGGOBaHVIFl Nno orpaHn4eHmno BOOONPOHNLIAEMOCTHN.

524 [Ona  cranedmbpobOeTOHHbIX  KOHCTPYKUMA  crnegyeT  npegycMaTtpuBatb  Kracchl
ctanecunbpobeToHa MO MPOYHOCTU Ha CXaTue, Knaccbl ctanedubpobeToHa MO MPOYHOCTU Ha OCeBOE
pacTshkeHne n mapkm cTtanegunbpobetoHa, npuHatele B CIT 63.13330 ans oObIMHOrO TSXKENoro wu
MeJIKO3epHUCTOro 6GETOHOB, M KNacchl MO OCTAaTOYHOW MPOYHOCTU Ha pacTshKeHWe, NpUBEeAEHHbIe B Tabnuue
1.

Tabnuua 1
Bug 6eToHa Knaccbl ctanecunbpobeToHa No 0CTaTOUYHOM NPOYHOCTM Ha pacTsKeHue
TvKenbii u Basli; Basl5; Baa2i; Bgal25i; Bay%; Bpa35i; Bagdi,

MEIKO3EPHUCTbIN BETOHBI
Bﬁ34,ﬁ ; Bﬁgﬁi ; Bﬁgﬁ,fﬁ ; Bﬁg'ﬁi (3’ ="a" “E;. " "d‘ "um " " -

MHAOEKC nogknacca)

5.2.5 OCHOBHbIMW MPOYHOCTHBIMU XapakTepucTukamn cranepunbpobeToHa SIBMAOTCS HOPMaTUBHbIE
3HaYeHus:

- conpoTunBIeHuna CTaJ'Ie(*)M6pO6eTOHa OCeBOMY CXKaTuto R_Jfb,n s
- conpoTuBIeHuna CTaJ'Ie(*)M6pO6eTOHa 0OCeBOMY pacCTAXeHU Rﬁ;f,n ;
- OCTaTO4HOro conpoTmnBneHNA CTaJ'Ie(bVI6pO6eTOHa OCeBOMY pacCTAXEeHUK Rﬁfln ;

- OCTaTO4HOro conpoTmnBneHNA CTaJ'Ie(bVI6pO6eTOHa OCeBOMY pacCTAXEeHUK Rﬁfln .

5.2.6 HopmaTuBHbIE N pacyeTHble 3HAYEHUs1 CONPOTMBIEHMS cTanedmbpobeToHa OCEBOMY CXaTuUto
(Mpu3mMeHHas NPOYHOCTb) MPUHUMAOT PaBHbIMW KX 3HadeHusM, ycTaHoBreHHbiM B CI1 63.13330 ans
aHanorm4Horo knacca obsl4Horo 6eToHa.

HOpMaTI/IBHbIe 3Ha4YeHnAa conpoTunBIieHNA CTaJ'Ie(bM6p066TOHa 0CeBOMY pPaCTAXEHUIO Rﬁ;f,n n

OCTaTO4HOro conpotmBIrieHnAa CTaJ'Ied)VI6p06eTOHa 0CeBOMY pPaCTAXEHUIO Rﬁfln n Rﬁfln onpenenarT no
pesyrnbTatamMm ncnbITaHUN KOHTPOJIbHbIX O6pa3LI,OB Ha 0CeBO€e pacTAXeHune. ,D,OI'IyCKaeTCﬂ onpepnendrb
HOpMaTMBHblE 3HA4YeHUA CONpPOTUBIIEHUA CTaﬂe(*)l/I6p06eTOHa 0CeBOMY pPaCTAXEHUH Rﬁf,n N OCTaTO4HOIo

COMPOTMBIEHNSI OCEBOMY PaCTSIKEHUIO Rﬁ,;g,n n Rﬁ.;g,n no pesynbTaTaM WCMNbITAHUNA KOHTPOMbHbIX
o6pasLoB-6anok Ha nsrnb (npunoxeHue b).

PacyeTHble 3HayeHus COnpoTUBIIEHNA OCEBOMY pPaCTAXEHUIO Rﬁf , OCTAaTO4YHOro conpoTuBEeHUA

0OCeBOMY pacCTAXeHU R_Jfbfjlfl OCTaTO4YHOro ConpoTUBNEHNA OCEBOMY PACTAXEHUIO ijfj onpenendarT no
6



dopmynam:

R
- fhEn
E =
i g (5.1)
Fa A
_ Ahbidn I X
Rgpp=——— Rpgyz=—"" (5.2)

’ "i,fﬁ ’

npy 3TOM NpW pacyeTe MO MPOYHOCTU HOpPMAasbHbIX CEYEHWA 3SMEMEHTOB MO NpeAesibHbIM YCUIUAM
NpYHUMAIOT RﬁfE ‘—:Rﬁjfg . 3HayeHve KoapdMUMEHTA HadeXHoOCTM no  cTanedunbpobeToHy

¥ # NPUHUMAIOT paBHbLIM:

- 1,5 - ana pacyeta no npeaenbHbIM COCTOSIHUSIM MEPBOW TPYMMbl MpU Ha3HA4YeHWW Kracca
cTanedunbpobeToHa No NPOYHOCTU Ha CXKaTHe;

- 1,3 - ana pacyeta No npeaenbHbIM COCTOSIHUSAIM MEPBOW TPynnbl MpU Ha3HA4YeHWW Kkracca
cTanedunbpobeToHa No NPOYHOCTU Ha pacTsKEHME.

PacyeTHble 3HayeHus conpoTtmBieHnA CTaJ'Ie(bI/I6pO6eTOHa Rﬂ; n Rﬁ,_gg;- B 3aBUCMMOCTU OT Kllacca

cTanedunbpobeToHa MO MPOYHOCTU Ha CxXaTve AN NpefefibHbIX COCTOSIHAA MNepBOW WM BTOPOW rpymnn
NpMHUMaLOT Kak ans obbiyHoro 6etoHa no CIM 63.13330.

PacdeTHble 3HayeHWst OCTATOYHOrO COMPOTMBIEHUA cTanedubpobeToHa pPacCTHKEHUIO Rﬁ,;g "

Rﬁfz,_ggr N OCTaTO4YHOTO COMPOTMBIEHUS PaCTHKEHUIO Rﬂ,fg n Rﬂ,flsgr B 3aBMCMMOCTM OT MOAKMACCOB

a’,"B" "e", "d""n"e" ona npegenbHbIX COCTOSIHUIA NEPBON 1 BTOPOW rpynn NpuBeAeHbl B Tabnvue 2.

HonyckaeTcss npuHMMaTb pacyeTHble 3HAYEHUA COMpPOTMBIEHNst cTanedumbpobeToHa oceBoMy
cxXaTtuto Rﬁ;. N OCEBOMY PaCTSXKEHUIO Rﬂ,fg C y4eToM BnusaHusA pnbpoBOro apMmMpoBaHusi B COOTBETCTBUN C
npunoxexHnem B.

Tabnuua 2

XapakTepucTika HopmatuBHble Egyoy M Kz, , PACHETHbIE AN1S NPEAEIbHBIX COCTOSIHUIA BTOPOW rpynibl
Epaser W R s3 500 M PACHETHBIE 1151 NPEAEIBHBIX COCTOSIHUIA NEPBOWA rpynMbl & g5 1
R b3 3HAYEHUS COMPOTUBIEHMS cranedunbpobeToHa pacTaXXeHuIo Npu knacce cranegubpobeToHa
Nno OCTaTOYHOW MPOYHOCTU Ha pacTskeHue, MlMa

Basli | BasL5i |Bas2i | Bga25i | Bpad |Bps35i| Bpadi |Basd5i| Bassi | BpaS5 | Basbi

Rﬂafln” R}bf?;,.ser 1,00 1,50 2,00 2,50 3,00 3,50 4,00 4,50 5,00 5,50 6,00

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

n i=h 1,43 | 2,14 2,86 3,57 4,29 5,00 5,71 6,43 7,14 7,86 8,57

Ry | 1=¢ | 111 | 167 | 222 | 278 | 333 | 389 | 444 | 500 | 556 | 611 | 667

i=d | 0,91 1,36 1,82 2,27 2,73 3,18 3,64 4,09 4,55 5,00 5,45

i=e 0,77 1,15 1,54 1,92 2,31 2,69 3,08 3,46 3,85 4,23 4,62

Rﬂaﬁ 0,77 1,15 1,54 1,92 2,31 2,69 3,08 3,46 3,85 4,23 4,62




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

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

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

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

i=e 0,59 | 0,88 1,18 1,48 1,78 2,07 2,37 2,66 2,96 3,25 3,55

527 B Heobxogumbix cryvasx —pacyeTHble  3HAYEeHUS  MPOYHOCTHBIX  XapakTepUCTUK
ctaneubpobeToHa YMHOXalT Ha 3HA4YeHWUs KOIMUUMEHTOB YyCroBurW paboTbl iy , YUYUTbIBAKOLLMX

ocobeHHoCTU paboTbl cTanedubpobeToHa B KOHCTPYKUMWM (XapakTep Harpysku, YCMOBWUS OKpYXXaroLlen
cpeabl U T.4.):

Y¥il - KO3(MDULMEHT, BBOAUMbBIA K PACYETHBIM 3HAYEHUSIM COMPOTUBMEHUN Rﬂ, , Rﬂ,f " Rﬂ;gg, n
YYUTbIBAIOLLMIA BNUSIHWE ONUTENBHOCTU AEMCTBUSI CTaTUYECKON Harpysku:

- ¥ =1,0 npy HENPOOOMKUTENBHOM (KpaTKOBPEMEHHOM) AENCTBUM HArpy3Ku;
- ¥ =0,9 npy NpoaomKUTENBLHOM (ANIUTENBHOM) AEWCTBUWN HArpy3Ku;

Va2 - k0adhruneHT, BBOAMMBIN ANA cTanedunbpobeToHHbIX KOHCTPYKUMA 6e3 cTepHeBow pabodyen
apmaTtypbl K pacyeTHbIM 3HA4YeHUSIM COMPOTUBIEHUS Rﬂ, N yYWTbIBAIOLWMIA XapakTep pa3pyLlUeHnss Takux

KOHCTpyKuMmn; %pa =0,9;

Va3 - KoadbpuumeHT, BBOAMMBIA AnA  cTanedubpobEeTOHHbIX KOHCTPYKUUA, GeTOHWpyembiX B
BEPTUKANBHOM TMOMOXEHUN MPU BbICOTE CNosi 6eToHMpoBaHWs cBbiwe 1,5 M, K pacyeTHOMY 3HaAYeHUIo
conpoTuBreHus ctanegubpobeToHa Rﬂ, ; ¥pz =0,85;

¥as- KoadhpuumeHT ycnosuii paboTbl cTanedmbpobeTOHHbIX KOHCTPYKUMI, YUYUTBIBAKOLWMA BAMSHME
NMonepeMeHHOro 3aMopaXKMBaHUS U OTTaMBaHUSA, a Takke oTpulaTenbHbIX TeMnepaTyp:

- Yps = 1,0 AOns HagseMHbIX  KOHCTPYKUMKW, MOABEpraemblXx aTMOCHEPHbIM  BO3AEWCTBUSM
"

oKpyXxatoLle
BblLLIE;

cpefbl Npy pac4eTHOW TeMnepaType HapyXXHOro Bo3gyxa B XOMOAHbIM nepuog MuHyc 40°C u

- B Apyrux crydasx Yps = 1,0, M ero 3HauyeHue NpUHMMAaT B 3aBUCUMOCTM OT Ha3HauYeHus
KOHCTPYKLIMM U YCITOBUIA OKpY)KatoLLel cpeabl No cneumanbHbIM yKasaHusMm.

5.2.8 OcHoBHble aedopMaLMOHHbIE XapakTepucTukm ctanedunbpobeToHa:

- NpefenbHble OTHOCUTENbHbIE AeopMaLun ctanedunbpobeToHa NPy 0CEBOM CKaTUK U PaCTSKEHUN
(MpY OAHOPOAHOM HaNPSHKEHHOM COCTOsHUM 6eToHa) £ mou £ il ;

- HavanbHbI MOAYIb YNPYrocTu Eﬂ, ;

- Mo4yJSb caoBura (f;

- KO3 PULMEHT (XapaKTepUCTUKK) Nonayvect Pp o ;



- k03adhpuLMEHT nonepeyHon Aedopmaumu ctanedmbpobeToHa (koadduumneHT MyaccoHa) Vi p;
- KOS PULMEHT NMHEHON TeMnepaTypHou gedopmanmu ctaneubpobeToHa Tiy; .
3HauyeHne HayanbHOro Moay”ns ynpyroctu ctanedpubpobetoHa i) b onpefensieTcs no opmyne

Egp=Epy(l-Ug)+Erlyg,

roe X - HauanbHbI MOZynb yNpyrocTu 6eToHa-MaTpuLbl;

Ef - HavyanbHbIN MOAdYNb YNPYrocTu CTanbHON pubpsbl;
H 1, - k0adhDMLIMEHT hBPOBOTO apMMPOBaHKSI Mo 06beMy.
3HaveHue HavanbHOro moayns casura ctanedubpobeToHa (F npyHumatoT paBHbim 0,4 Eﬁ, .

3HadyeHne  koadpuuMeHTa  (xapaKTepuctuku) — nondydect Py MNpuHUMMaOT  Kak - Ond
B6eToHa-maTpuupbl.

5.2.9 B kauyectBe pabouux gmarpamm gedopmmpoBaHua ctanecdpmbpobeToHa npy OCEBOM CXaTuw,
onpefenspwWmnx CBA3b  MexXay HanpskeHUsMM W OTHOCUTEMbHbIMU - AedopMauusaMu, UCMOMb3YHT
KPVUBOMMHENHbIE, B TOM 4WUCre C HUCMagawwen BETBb0 W YMNPOLLEHHYK TPEXNMHENHYK AuarpamMmmbl.
MapameTpuyeckne TOYKM paboumx guarpaMMm cxatoro cranedudpobeToHa [onyckaeTcs NpUHMMAaTb Kak

Ans obbiyHoro GetoHa no CI 63.13330, a cxumalowme Hanpskenusi cranedubpobetoHa Cgp B
3aBUCMMOCTM OT OTHOCWTENbHBIX AeopmMauuii ykopodeHust cranedubpobetoHa £n onpeaenstot no

dopmynam, ykasaHHbimM B CI1 63.13330 anga obbiyHOro 6eToHa.

B kayectBe pabounx AuarpamMm AedopmypoBaHus cTanedubpoGeToHa Mpu OCEBOM PaCTsKEHUM
UCMONb3YIOT  YNPOLLEHHYIO TPEXMUHENHYO Aauarpammy (pucyHok 1). PacTarvBatoluMe  HanpskeHus

ctaneubpobetona T B 3aBACMMOCTM  OT  OTHOCUTENbHBIX  AedopMaunin  yKopoUeHus

craneubpobeToHa & b ONpeaensioT no opmynam:
npu 0= Eﬂ:‘f = Eﬂlfl:l

Gﬂlf :Eﬂ:' 'Eﬂlf; (5.3)
npu € min <€ m =€ g

G = K ;
npu Eme < Eme = E gyl

I A gy — C ]
w2 | Em ~ Sl
=R -|1-|1- .
S = S I Rae ) Spea—Cpn |0 (54)
npu €z < Emy S g
I H Egqs — E ]
w3 | St~ Eped
G =Ry |1-|1- -
M I B ) Emes —Epea | (5:5)

rae S0, S, Eeayn €3 - OTHOCKTENBHBIE Aedopmaumu, onpeaensieMble no popmynam:
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o _Bpt
ot Ey
Eﬂ:‘ﬂ = Eﬂlfﬂ +|:|,U|:|Ul',
£ gz = 0,004; [
R (5.6)
£ p = 0,02-00125.| 22 g5
R

R_Jfbfj n Rﬁ;ﬂ - XapakKTepuCTtnkmn OCTaTO4YHOIro conpoTtuBJ1ieHUA CTaJ'IerVI6p069TOHa pacTsaxXeHuto,
NnpuHMMaemble no Tabnuue 2.

Tk

Smo = Opa2 = Rpy

Om1

Etpt3 £tz Efbto

| Erot1] f ;fﬁg Epo tmz
fﬁmm
R

bt

a

Ok

Cmo = O = Ry

Tini

Efpta Eme2 Emptn -
Emti| | Em1 Emo Em2 Ep
Rtz

Res
R

N

a-npn Kpe3 Ko <1,6-npn Kpyzl B »1

PucyHok 1 - Quarpammbl gecopmmnpoBaHms ctanednbpobeToHa npu cxaTnm n pacTsHKeHUn

6 Ctanechnbpo6eTOHHbIE KOHCTPYKLUM 6€e3 NpeABapuUTESIbHOrO HanpsXXeHUs apMaTtypbl
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6.1 Pacyet anemeHTOB cTaneduUbpo6EeTOHHbIX KOHCTPYKUUA NO npeneribHbIM COCTOSHUAM
nepsBou rpynnbl

PacyeT Mo NpPOYHOCTU 3NEMEHTOB KOHCTPYKLUMW Ha AencTBMe M3rnbarolmx MOMEHTOB U
NPOAONbHbLIX CUN

Obuwue nosnoxeHus

6.1.1 PacyeT noO NPOYHOCTU 3NEMEHTOB CTanednbpobETOHHbIX KOHCTPYKUMIA Mpu  OENCTBUM
n3rmbaroLmx MOMEHTOB M MPOAOMbHbIX CUN  (BHELEHTPEHHOE CXaTue WnM pacTsxkeHue) cnepyet
Npov3BOAUTL ANSA CEYEHUN, HOpManbHbIX K X NPOAONBHON OCK.

PacyeT no npoyYyHOCTM HOpPMAarbHbIX CEYEeHUN 3NEMEHTOB cnefyeT MNpovM3BOAMTb Ha OCHOBE
HenNuHeHon gedopmMaLMoOHHOW Moaenu cornacHo 6.1.18-6.1.25.

PacueT nNoO MpPOYHOCTM HOPMarbHbIX CEYEHWUA IJNEMEHTOB MPSMOYrOflbHOro, TaBPOBOMO MU
OBYTaBpPOBOro ceveHuin 6e3 pabovert apmaTtypbl UNn ¢ apmMaTypoR, PacrofiOXKEHHON Y BEPXHEN N HUKHEN
rpaHen ceyveHusl, JoNycKkaeTCcs NPOM3BOAWTL NO NpeaefibHbIM YCUIUSIM.

6.1.2 Npwu pacyeTe N0 NPOYHOCTN HOPMAIbHbLIX CEYEHWUI BHELLEHTPEHHO CXaTbIX 3NIEMEHTOB crieayeT
YUYNUTbIBATb CryYawHblA SKCLEHTPUCUTET MPUMNOXEHWS MPOAOSNbHOW CUMbl U BNUSIHWE NPOAONBHOMO M3rnba no
CIn 63.13330.

6.1.3 [Ona ctanednbpobEeTOHHbIX 3MIEMEHTOB, Y KOTOPbLIX MpedenbHOe ycunme Mo MNPOYHOCTU
OKa3blBaeTCqd MeHblue MPeaernibHOro ycunus no obpasoBaHuio TpewwH, nrnowanb CeYeHUs MpPOAOSIbHON
pacTsaHyTOW apMaTypbl OOSKHA ObiTb yBENMYeHa No cpaBHEHMIO ¢ Tpebyemown 13 pacyeta no NPOYHOCTU He
mMeHee yeM Ha 15% wunu onpegeneHa M3 pacdeTa MO MPOYHOCTU Ha AEWCTBME MPeAeribHOro ycunus no
06pa3oBaHuWIO TPELLWH.

Pacyem no npo4YHocmu HOpMaribHbIX cedeHul o npeodesibHbIM yCunusm

6.1.4 PacyeT no MPOYHOCTM HOPManbHbIX CEYEHUW 3MIEMEHTOB MO NpedesflbHbIM ycunuam cnegyet
nNpou3BoauTb, ONpeaenss npeaernbHble YCunus, KOTopble MOryT ObiTb BOCNPUHATEI 6ETOHOM 1 apMaTtypon B
HOpMarbHOM CEeYEeHUU, NCXOAs U3 CRedyroLmMX NONOXEHWIA:

- conpoTuBneHve cTtanedubpobeToHa pacTHKEHUI0 NPeAcTaBnseTcs HanpsXKeHUsMKU, paBHbIMU
Rﬁ,gg W paBHOMEpPHO pacnpegeneHHbIMU Mo pacTAHYTON 3o0He cTanedubpobeToHa;

- conpoTuBneHve crtanedubpobeToHa cxaTuo NpeacTaBnseTcs HanpsHXKeHUAMWU, PaBHbIMU Rﬁ, n

paBHOMEPHO pacrnpeaeneHHbIMU Mo cxxaToi 30He cTanednbpobeToHa;

- pechopmauun (HanpskeHus) B apmaType OnpenensitoT B 3aBUCUMOCTU OT BbICOTbl CXaToOW 30Hbl
cTaneubpobeToHa;

- pacTtdarmBarwlwine Hanps>XxeHna B CTep)KHeBOVI apmMmartype TnpuHMMarT He bonee pac4yeTHOoro
conpoTunBneHNA pacTaXeHno R.S )

- CKMMaloLWMe HanpsbkeHUss B CTEPXHEBOW apmaType npuHMMaloT He 6Gonee pacyeTHOro
COMPOTUBIIEHNS CKaTUO R, .

6.1.5 PacyeT no MpOYHOCTM HOPMAarbHbIX CEYEHUMN 3nemMeHTOB 6e3 paboder apmatypbl MO
npegenbHbIM YCUNUAM cnegyeT Npon3BoauTb MCXOOA U3 CreayoLmX NOSTOXKEHNIA:

- SMNIOpYy HanpskeHun B cxaton 3oHe unbpobeToHa NpuMHUMAOT TPeyronbHOW (POpMbl, Kak Ans
ynpyroro Tena;

- 3MOPY HanpsiKeHW B pacTsHyTo 30He hnbpobeToHa TpaneumeBuaHon opMbl C HaNpPsXKeHUSIMU B

paCTﬂHyTOI7I rpaHun ce4veHund, paBHbIMA ijf ;

- OTHOCUTESbHYI0 AehOpMaLMio KPaRHEro pacTsHyTOro BONOKHa 6€TOHa NPUHUMAKOT PaBHON & bl .
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6.1.6 PacyeT no npo4HOCTM HOpMarbHbIX CeYyeHun ctanedmbpobeToHHbIX anemMeHToB ¢ pabouen
apmaTypon crnegyeT MNpou3BOAUTb B 3aBUCMMOCTU OT COOTHOLLUEHUSI MeXAy 3HayYeHUEM OTHOCUTENbHOW

=

BbICOTbl CXaToW 30HblI cTanedunbpobeToHa hﬂ , onpefensiemMbiM U3 COOTBETCTBYHOLUUX YCIOBUM

PaBHOBECUSI, U 3HAYEHWEM T[PAHUYHOWM OTHOCUTENbHOW BLICOTHI CXKaTOW 30HbI &p , MPU KOTOPOM
npegenbHoe COCTOSIHWE 3fiEMEHTa HacTynaeT OAHOBPEMEHHO C AOCTMXKEHWEM B pacTAHYTOM apmatype
HanPsKEHWs!, PABHOTO PAacYETHOMY COMpPOTUBREHNIO & .

3HaueHue & pcnegyeT onpedensTb no popmyne

Xp L]
R T e
o= (6.1)
Eﬁﬂ

rae - XapakTepucTuKa CxKaToil 30Hbl cTanecubpobeToHa, npuHMMaemas Ans cTanedubpobeToHa U3

Tsbkenoro 6etoHa knaccoe go B60 BkniountensHo paBHow 0,8, a ona cranecdumbpobeToHa u3 TAXKENoro
6eToHa knaccos B70-B100 1 u3s menkosepHuctoro 6etoHa - pasHon 0,7;

£, - pacyeTHOe 3HayeHve npeferbHbIX OTHOCUTENbHLIX AedopMauuin apmaTtypbl, NPUHUMaeMoe Mo
CIn 63.13330;

E32 - OTHOCUTEnNbHblE [edopMauun cxatoro cranedubpobeToHa npu  HanpsKeHUsX Rﬂ, ,
npuHumaemblie no CI 63.13330 kak ana obbiyHOro 6eToHa.

Pacyem u3saubaeMbix 351eMeHmMo8

6.1.7 PacyeTt no NPOYHOCTH CeYeHUn n3rnbaeMbix 3NIeMeHTOB cnenyet Nnpon3Bo4nUTb U3 YCIOBUA

M =My, (6.2)

roe Af - narnbatowmin MOMEHT OT BHELLHEeW Harpysku;
M i - npegenbHbIN M3rnBaroLLMnt MOMEHT, KOTOPbIN MOXET BbITb BOCTIPUHSAT CEYEHUEM SNIeMEHTA.

Mpu pacyeTe Mo NPOYHOCTU CeYveHun n3rmbaemblx 3NIEMEHTOB pekoMeHayeTcs cobnioaaTth ycrnosue
= E.:R -.EED .

B cnyyae, Korga no KOHCTPYKTUBHBLIM COOBPaXKEHUAM UMK U3 pacyeTa no npeaeribHbiM COCTOSHUAM
BTOPOW rpynnbl Nrowanb pacTaHyToW CTanbHOW apMaTtypbl NpuHATa Gonblueid, Yem 310 TpebyeTcs Ans

cobniogeHus ycnoeua X =& Ay, TO 3HaveHMe NpeaenbHoro Marnbarolero MOMeHTa onpeaensior,

npuHUMas B hOpMynax Ans ero Bbluncnenns x = & -4, a BMECTo 3HauyeHus Rﬂ,;g 3HayeHue Rﬁ;;g )

6.1.8 3Havenne M,y ana usrmbaembix cTanedBPOBETOHHBIX AIEMEHTOB MPSIMOYTOSIbHOMO CEYEeHNs
onpeaensiioT no dopmynam:

- ansi ctanembpobeTOHHbIX 3reMeHTOB 6e3 paboyel apmaTypbl (PUCYHOK 2)

Myy = Ry - Wy, (6.3)

roe ng - YNpyronnacTuyecknin MOMEHT COMPOTUBIIEHUSA CEYEHUsl SneMeHTa AN KpamHero pacTsHyToro
BOMOKHa, onpejensiembln ¢ ydetoMm 6.1.5; Ona anemMeHTOB C MNPSMOYronbHOW (OPMOWN CeyeHus,
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N3roTOBMsIEMbIX M3 cTanedubpobeToHa Knacca No MPOYHOCTM Ha cxaTtue &5 7 60 n Huxe, ponyckaetcs
NpUHMMATL PaBHbLIM:

pl 6 Y, (6.4)

roe ¥V - KoadpUUMEHT, yuMTbIBalOWNA Heynpyrme cBoncTBa pubpobeToHa pacTsiHYTOM 30Hbl CeYeHus,
onpegensembin No dopmyne

v=173-0,005(B—15), (6.4a)
B - yncriosas XapaKtepucTtuka Knacca CbVIGpOGeTOHa Nno NPOYHOCTU Ha OCeBOE CXKaTue,

O

PucyHok 2 - Cxema ycunui 1 antopa HanpsXKeHn B Ce4eHUn, HOpManbHOM K NPOAOMbHON OCK n3rnbaemoro
ctaneunbpobeToHHOro anemeHTa NPSIMOYrofnbHOro ceveHus 6e3 apmaTtypbl Npu ero pac4eTe No NPOYHOCTU

x
= — =
- anst pubpoBETOHHbBIX 3NEMEHTOB C paboyern apmaTypoi (CM. pUcyHok 3) npwm = o =&p

x 1
Myy = Rg -b-x-(ﬁzn—U,Sx}—Rﬂ,fg-b-(ﬁz—x}-[T—a]+Rsc A _‘II:',(6.5)

npun 3TOM BbICOTY CXXaToON 30HbI onpenenarT no cbopmyne

Ry A —Ry A +Rps boh
=

Rb_ ReoA;
1 E_—-bebx
M ]

<<| HRysblth-x)

E—-—F

E RSAS'

o

Rives

13



PucyHok 3 - Cxema ycunum u aniopa Hanps>keHUn B Ce4eHUn, HopMansHOM K NPOAO0NbHON OCY n3rnbaemoro
ctanedunbpobeTOHHOro anemMeHTa NPSIMOYrofIbHOTO CEYEHUS C apMaTypon, NPy ero pacyeTe Mo NPOYHOCTU

(N3meHeHHas pegakums, Mam. N 1).
6.1.9 3Havenne M,y aOna  umambaembix CcTanedUBPOBGETOHHBIX ONEMEHTOB TaBpOBOrO W
OBYTaBPOBOIo CEYEHUI C MOMKON B CXXATOW 30HE ONpeaensioT:

- ons ctanednbpobeToHHbIX 3reMeHToB 6e3 pabouelnt apmatypbl - no dopmyne (6.3), B KOTopoW
Wp; onpeaensoT ¢ y4eTom 6.1.5 1 bopmbl MONEPEYHOro Ce4eHNs AreMeHTa.

3Hauenne M, ponyckaetcs onpenensTs:

a) ecnv rpaHmua npoxoauT B rnorke (CM. PUCYHOK 4, a), T.e. cobnojaeTcs ycnosue

Rpgy (s hp+by Iy SRy be hy, (6.7)
no doopmyne
My =05 Ry [by (g =) (o +2)+bp by (px+ 200, +ho)) +
by, Ty (g — X+ 2B )], (6.8)

npu 3TOM BbICOTY CXaToW 30HbI ONpeaensoT no gopmyne

R (Bp dip +hy oy +be he)
e (Rap +Rg) : (6.9)

0) ecnu rpaHuua npoxogut B pebpe (cM. pucyHok 4, 6), T.e. ycrioBue (6.7) He cobnogaeTtcs, no
dopmyne

Mo =R by o) 503 By R 4
+[&, - (hy, +?2:;,:~ - x1+b, - ;gf.(;g_ U,ﬂ-(?z.:f- +;3f):|], (6.10)

14



a) by

T = -
w({ = E RewAn e 2 e
H:ms by
6) Ry 2
T Rp A i
Ripra by

a - B norke; 6 - B pebpe

PucyHok 4* - TonoxeHune rpaHunLbl CXaTomn 30Hbl B cedeHun nrmbaemoro cranedunbpobeToHHOro anemeHTa
6e3 apmaTypsbl

* \'ameHeHHas pegakums, Nam. N 1.
npu 3TOM BbICOTY CXXaTOWN 30HbI ONpeaensaT no dopmyne
e Rﬁ,ﬁ . {E:w -Ezf +E:w -Ezw +E:w -Ezf}+Rﬁ, -Ezf -{E:-f —E:w}
by (Rpp3 +Rp) ; (6.11)

x
=_ =
- onsa ctanedunbpobeTOHHLIX 3NEMEHTOB C paboyen apmaTypon npu = =&p (cM. pucyHok 5):
&

a) ecnu rpaHuLa NpoxoAuT B Nnosike (CM. puUcyHok 5, a), T.e. cobrogaeTcs ycrnosue
Ry A+ Ry (by hip +by ) SRy A + Ry by By, (6.12)
sHadyenne M, onpenensioT no dopmyne
Muff = Rﬂ: f?:f CA I(.*EED - U,5x} _Rﬂlﬂ : [‘bf .*Eij' {D,ﬂ;ﬂf —ﬂ} +,_1;.w -.'gﬂw ®
X (0,50, +he —d)+by (e —x) (g =05 (hy + 2]+ Ry, Ay (g —a?, ©13)

npun 3TOM BbICOTY CXKaTOW 30HbI onpegenarT no cbopmyne

15



_ Ao A +Rﬂ,f3 -(E:'f -?zf +a&, Ay +Enf -Ezf}—f?.sc - A,
be (Rges+Rg) : (6.14)
©0) ecnu rpaHuua npoxoguT B pebpe (pucyHok 5, 6), T.e. ycroeue (6.12) He cobniogaeTcs, 3HaYeHne
M i onpepensioT no dpopmyne

X

Mys =Rg [bp by (g =05 hp)+by, (x—he) U -05-x-05 hs)]-
— Ry [bs e (0.5he —a)+by, (h—hp—x) (g =05 (h+x -k D]+

\ . (6.15)
+8, A g —a'),
npu 3TOM BbICOTY CXXaToW 30HbI cTanedubpobeToHa x onpenenstoT no opmyne
R AR Gy g by by the hp)—=Rp ke (be—by)- Ry A
by - (Rpez + Ryp) -(616)

3HaueHune f:'f , BBOOUMOE B pacyeT, npuHmumatot no CI163.13330.

AS'
a) by
Rn R,A; & ,/"'{"7 [\
= b
M{ ] F"m:v“wp & 2| =
E RyA, o F.y
Rtz Ay by |
i As’
Ro  R.A, | A T
"‘ Ry Ay / A
a
M - E = =
m T
L] Rs"qs L
_— =
Rinia A by

a - B norske; 6 - B pebpe

PucyHok 5% - MonoxeHne rpaHunLbl CXaTon 30HbI B ce4eHUn n3rnbaemoro ctanedundpobeToOHHOro anemeHTa
C apmarypowm

* NameHeHHas pegakuus, Aam. N 1.

6.1.10 PacyeT no NpoYHOCTU u3rmbaembix CTanedubpobETOHHBLIX 3NTIEMEHTOB KOSbLEBbLIX CEYEHUN
16



(CcM. pucyHOK 6) NPon3BOAMTCS M3 YCNOBUS

M4 Ry BT 10234809 Iy

- (6.17)

roe A, - oblwas nnowaab KobLEBOro CeYeHusl, onpeaensemas no opmyrne
A, =27t (6.18)

P - papnyc Cpe,ClVIHHOVI NOBEPXHOCTU CTEHKN KOJTbLIEBOIO 3yieMeHTa OﬂpeﬂeﬂﬂeMbIVI no c*)opmyne

_ntn
P =——0—; (6.19)
2
M| N ¥3- paauycbl COOTBETCTBEHHO BHYTPEHHEN 1 HaPYXXHOWN rpaHei KOMbLEBOro CEYEHNs;
B 073K e
" Ry +2Rpys (6.20)

PucyHok 6 - Cxema konbLeBoro ceveHuns ctanedmbpobeTOHHOro aneMeHTa, npuHMMaeMas npy ero pacyete
Mo NPOYHOCTU Ha n3rnb

6.1.11 [onyckaeTcs npu pacyete MNo MPOYHOCTM HOpPMaIbHbIX CeYeHun cTanedmbpobeTOHHBbIX
3MIEMEHTOB 3HA4YeHWs COMPOTUBIIEHWUs cTanedumbpobeToHa cxaTtuio Rﬂ, M OCTaTO4YHOro COMPOTUBIIEHMS

CTaJ'IeC*)I/I6p06€TOHa pacTaXeHu Rﬁfg BblYMCIIATE B 3aBUCMMOCTU OT KJacca no MNMpoOYHOCTU Ha cXaTue

GeToHa-mMaTpuLbl, NpoueHTa pubpoBOro apMMpPOBaHUS Mo 06BbEMY, MPOYHOCTU M arperaTHoOro COCTOSIHUS
hnbpbl, reOMETPUM N pasMepoB CEYEHUS drieMeHTa B COOTBETCTBUM C NpunoxeHvem B.

6.1.12 MNpu pacyeTe NO NPOYHOCTM M3rMBAEMbIX INEMEHTOB pekoMeHayeTcs cobnogaTtb ycrnosue
= E.:R -.EED .

B cniyyae, korga no KOHCTPYKTUBHBLIM COOBPaXKEHUAM UMK U3 pacyeTa no npefesibHbiM COCTOSHUAM
BTOPOW rpynnbl NoLwaab pacTaHyToi apMaTypbl NpUHATa Gonbluen, Yem aTo TpebyeTcs Ans cobniogeHus

ycnoeua X =& p - Ay, ponyckaetcs npedenbHbiii uarnbatowmin momeHt M, onpeaensTs no dopmyne

(6.5) unu (6.15), NoACTaBNAA B HEe 3HAYEHME BbICOTbI CKATOM 30HbI X =& p - 4] .

Pacuem B8HEeUEeHMPEeHHO cxXambiX 3/IeMeHImos
17



6.1.13 PacueT BHeUEHTPEeHHO cxaTblx cTanedubpobeToHHbIX anemeHToB 6e3 pabouen apmartypbl
npy pacnonoXeHUWn npoAONbHOM CXUMMaloWen cunbl B npedenax MonepeyvyHoro ceyYeHws anemeHTa
npou3eogAT 6e3 yyeTta conpoTmBreHns ctanedubpobeToHa pacTaHYTON 30HbI ( CM.PUCYHOK 7) U3 yCrioBus

N<ZRy 4, (6.21)

roe A - AercTByowas npoaosibHas cuna;

A, - nnowanb cxaTon 30HLI 6eTOHa, onpeaensemas 13 yCrioBUsl, YTO ee LeHTP TSKeCTW coBnaaaeT ¢
TOYKOW MPUNOXKEHUS NPOAONbHON cumbl A7 (C y4eToM npornéa).

R
Rybx
N L R o
< —+- . <
LewTp
TAKECTH -
ceJeHud
b
b e

PucyHok 7 - Cxema ycunum u antopa Hanps>keHUn B ce4eHUn, HopManbHOM K NPOAO0SIbHOM OCx
BHELEHTPEHHO CxaToro ctanedumbpobeToHHOro anemMeHTa, pacc4YMTbiBAEMOro No NPoYHoOCTM 6e3 yyeTa
conpoTueneHus ctanedndpobeToHa pacTsHyTOW 30HbI

[ns anemeHTOB NpPAMOYrofibHOro ce4eHuna

2
Ay =bop 1= 2200

, (6.22)

roe €q - CnyvyamHbl 3KCUEHTpUCUTeT, NnpuHnmaemsbin no Cl163.13330;

Tl - kKo3hpMUMEHT, yuMTbIBAKOLWUA BNUSHWE MNPOAONBHOrO M3rmba (npornba) snemeHTa Ha ero
HecyLLyt0 CnocoBHOCTbL M onpeaensieMblii no chopmyrne

- — (6.23)

roe Nc;,. - YCINOBHadA KpUtn4eckasa cuna, onpeagendaemas rno (bopmyne

18



cr 2. (6.24)

34ecCb D - XXeCTKOCTb 3J1eMeHTa B npe/:l,eanoﬂ no Npo4YHOCTU CTaguun, onpenendaemasn no cpopmyne
D=ky Eg 1, (6.25)

roe E,g,f - MoAynb ynpyroctu ctanembpobeToHa;
f- MOMEHT MHepUuuUn nnowagn nonepeyHoro cevyeHna anemeHTa OTHOCUTEIIbHO OCWU, I'IpOXO,EI,FlLIJ,eVI
yepes ero UeHTp TAKeCTu;

015
P g(03+3,) (6.26)

30ecb Pf- KOI(PMUUUEHT, yYMTbIBAOWMNIA BNUSHUE ONUTENBHOCTU AEUCTBUS Harpysku, onpenensioT no
dopmyne

My
142201
i M

X (6.27)

roe My, My - MomeHTbl oTHOCUTENBHO HamBonee pacTSHYTOM UMM HaUMEHee CXKaTon (MPW LieN1KoM

CKaTOM CeYeHMM) TrpaHM CevYeHUs COOTBETCTBEHHO OT [OENCTBUS MOMHOM Harpy3km u OT OencTBus
MOCTOSIHHbIX U ANUTENbHbIX HAarpy3ok;

53 - OTHOCUTENbHOE 3HAYEHUE IKCLEHTpUCUTETa NPOAOIILHOWM CUMbl &p { & | npuHumaemoe He MeHee
0,15 n He bonee 1,5.

PacyeT BHELEHTPEHHO CXaTblX CTanedubpoBETOHHbLIX 3MEMEHTOB MPSIMOYrONbHOTO CeYeHUs npu
9KCLIEHTpUCUTETe NPOAONbHOI cunbl € = A& f 30 n Iy = 204 nonyckaeTcs npomssoanTb M3 ycrioBus

N Ry A, (6.28)

roe A - nnowage nornepeyHoro cevYeHus aNemMeHTa;
P - koadpbMuMeHT, Npy ANMTENBHOM AEVCTBUMN HAarpy3k1n NpMHUMaeMblin no Tabnuue 3 B 3aBUCUMOCTHU

ot rubkoctn I/ % anemeHTa; nNpu KpaTKOBPEMEHHOM [AENCTBUM Harpysku sHaveHus ' onpedensoT no
NUHEHOMY 3aKOHY, NpUHUMas:

©=0,9npn iy k=10;
'=0,85npu {yf k=20,

roe .E'D - pacuyeTHas AnuHa anemeHTa, onpegensiemass no CIT 63.13330 kak Ansa xene3ob0eTOHHbIX

3NIEMEHTOB.
Tabnuua 3
fEI [ 6 10 15 20
p 0,92 0,90 0,80 0,60
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(M3meHeHHas pegakuus, M3m. N 1).

6.1.14 PacuyeT BHeUEHTPEeHHO cxXaTblx cTanedubpobeToHHbIX anemeHToB 6e3 paboyen apmartypbl
Mpy pacnosioXeHMn MPOAOSIbHOW CXKMMAILWEN cuibl 3a npegenamu NnonepeyvyHoro CeYeHwust aremMeHTa u
BHELEHTPEHHO CXaTbix CTanedunbpobeToHHbIX anemeHToB 6e3 paboyer apmaTypbl NpW PacnoNoXeHUn
NPOOOSIBHON CXUMAIOLWEN Ccunbl B Npefenax MornepevyHoro CeYeHust feMeHTa, B KOTOPbIX MO YCIOBUSAM
aKcnnyaTaummM He gonyckaetcs obpas3oBaHMe TpELMH, MPOM3BOASAT C  Y4YETOM  COMPOTUBIIEHUS
cTtanedubpobeToHa pacTsiHyTOM 30HbI  (CM. PUCYHOK 8) 13 YCIoBUS:

e Ry - A

A
?en-’ﬂ-&ff—l- (6.29)

Rﬂ:t

PucyHok 8 - Cxema ycunui u antopa Hanps>keHUn B ce4eHUn, HopMarnbHOM K NPOAO0SIbHOM OCK
BHELEHTPEHHO CxaToro ctaneubpobeToHHOro anemMeHTa, paccyMTbiBAEMOro o NPOYHOCTU C y4ETOM
conpoTuBneHnsi ctanedubpobeToHa pacTsiHYTON 30HbI

[ns anemMeHToB NPSIMOYroNbHOrO ceyeHuns ycnosue (6.29) umeet Bua:
Rage bk
f
[ L
6-ep

1. (6.30)
h
B dopmynax (6.29)-(6.30):
B b - PACYETHOE COMPOTUBIIEHNE CTANepUGPOGETOHa OCEBOMY PACTSKEHUIO;

A - nnowaak nonepeyHoro ceyeHuns ctaneUGpPo6EeTOHHOIO 311eMEeHTa;

[ - MOMEHT UHepLunmn cevyeHud CTaﬂe(bM6p06eTOHHOFO 3NneMeHTa OTHOCUTESIbHO €ro LeHTpa TAXEeCTU;

X¥¢ - paccTtosHuMe OT LeHTpa TAXeCTU ce4veHud CTaJ'Ie(bM6pO6eTOHHOFO anemeHTa Ao Haubornee
PacCTAHYTOro BOJIOKHA;

Tl - koacpduumeHT, onpegensemein no 6.1.13, npu atom B opmyne (6.24) 3Ha4YeHUe >XeCTKOCTU
3remMeHTa B npeAenbHON No NPOYHOCTY CTagum onpeaensoT no opmyne
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D=ly Eg I +07 B, I, | (6.31)

rae 7/, {;- MOMeHTbI MHepuuu nnowaaen cedeHus cranedubpobeToHa M BCen NPOAOSILHOM apMaTypbl

COOTBETCTBEHHO OTHOCUTENBHO OCU, NPOXOAALLEN YEPE3 LEHTP THKECTU NONEPEYHOro CEYEHUS reMeHTa.
6.1.15 PacyeT BHELIEHTPEHHO CXaTbiX cTanembpobeTOHHbIX 3NEMEHTOB NPAMOYTrOfbHOrO Ce4YeHUs C
paboyert apmaTypon (CM. pUCYHOK 9) Mpoun3BoaAT 13 yCroBumS

h—x '
N-eiﬂﬂ, heox (HD—D,ixj—Rﬁfg -b-(ﬂz—x}(T—a]+Rsc AUy —a'),(6_32)

roe A - npodonbHas cuna oT BHELUHEN Harpysku;
g - PacCTOfHME OT TOYKM MPUNOXEHUA MPOAONbLHOW CwuMbl Af OO0 LUEHTpa TAXKECTU ceveHus
pacTsaHyToW apmaTypbl

.;ED — il
e=eg- M+ 5 (6.33)
30ecb #p - CnyYamnHbl 3KCUeHTpucuTeT, npuHumaemblii no Cl 63.13330;
T - koadbpmumeHT, onpegensemsin no 6.1.13.
BbicoTy cxaTou 30HbI x onpeaensoT:
x
= — =
npwu = H =GR (cMm. pucyHok 9) - no copmyne
N+R; A —Ry, A +Rge boh
A= : 6.34
(Rp + Rz b ’ (6.34)
x
npu 6= % >Er_ no cdopmyne
1+ '
N+R, A -%—Rsc Ay + Ry Bk
LR
r=
2R - A
':R_,fb +Rﬁ13}'b+# (6.35)
hp(1-Cg)
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PucyHok 9 - Cxema ycunuii 1 antopa HanpskKeHUn B CE4EHMN, HOPMarbHOM K MPOAOSIbHON OCH
BHELIEHTPEHHO CxaToro cranegmbpobeToHHOro aneMmeHTa ¢ pabo4der apmaTypou, Npu pacyeTe ee no
NMPOYHOCTU

Pacyet no NPOYHOCTN NPAMOYIrOJibHbIX ceyveHumn BHELUEHTPEHHO CXaTbIX CTaﬂerVI6p06eTOHHbIX
3N1IEMEHTOB C apmaTypon, paCﬂOﬂO)i(eHHOVI Y NPOTUBOMNOJIOXHbIX B MJIOCKOCTU narnda CTOPOH CceYeHund, npun
k !

1]
aKCLeHTpUCUTETE NPOACNBLHON cunbl 0 = ﬁ 1 rmbkocTn E =20 fonyckaeTcst NPOM3BOANTL M3 YCTIOBUS:

N= Ny, (6.36)
roe Nuff - npegenbHoe 3Ha4dYeHue I'IpOD,OJ'IbHOVI Culbl, KOTOPYKD MOXET BOCMNPUHATb 3JIEMEHT,
onpepensemoe no gopmyne

Nue’f = CP{R_}‘EJ A+ R.sc ’ "q.s,fof:' ) (6.37)

3gecb 4 - nnoulagb ctaned@ubpobeToHHOro ceveHus;

ﬂ_g,f.;.f - Nnolagpb Bcell NpodosibHON apMaTypbl B CEYEHUM 3NIEMEHTA;

P - koadbpUUMEHT, NPU ANUTENbHOM OEUCTBUM Harpy3Kku NpMHMMaemsblii no Tabnuue 4 B 3aBUCMMOCTH
OT MMBKOCTY BNEMEeHTa; Npu KpaTKOBPEMEHHOM AeNCTBUM Harpy3ku 3HaveHus ' onpeaensatoT nNo nMHenHomy

3aKOHY, NPUHUMas:

©=0,9npn iy k=10;

'=0,85npu {yf A& =20.

Tabnuua 4
Knacc ctanedubpobeTtoHa B_f Prpn i/ &, pasrom
6 10 15 20
0,92 0,90 0,83 0,70

By 20-8 55
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Bf 60 0,91 0,89 0,80 0,65

B_}" 80 0,90 0,88 0,79 0,64

6.1.16 PacuyeT BHELEHTPEHHO CxXaTbix cTanedubpobEeTOHHLIX 3IEMEHTOB KOJbLEBOro CevyeHust (CM.
PUCYHOK 6) OOJKEH NPON3BOANTLCA U3 YCMOBUS

in 0y

Noe<A [Rﬂ, + Rgy3(1-1,350;, 1160, }

(6.38)

roe 4., 7y -cm. 6.1.10.
Mpn aTOM 3Ha4YeHMe OTHOCMUTESBbHOM MNOLWAAM CXKaTon 30HbI cTanedubpobeToHa onpeaenseTcs no
dopmyne
N+ R 3 Aﬁ,,.
(Rﬁ, +3=35Rﬁ53:‘-’4¢ . (6.39)

Ecnn nonyyeHHoe un3 pacyeta no dopmyne (6.39) 3sHavenue i, < 0,15, B ycnosue (6.38)

r:

MOACTaBIISIETCS 3HAYEHNE (i, , ONpeaensiemoe no opmyre

V40738 g3 4y
I:Rﬁ, +2£ﬂ’53)ﬂ?‘ . (6.40)

6.1.17 PacdeT NpPOYHOCTM KOMbLEBLIX CEYEHWUN KOMOHH C KOMOWHUPOBAHHLIM apMupoBaHMeEM (
CM.pucyHoK 10) MpU COOTHOLLUEHUU BHYTPEHHEro W HapyXHoro pagwycos #f#; = 0,5 u apmartype,

paBHOMEPHO pacnpenerneHHoON No OKPYXHOCTM (MPY MUHUMYM CEMU NPOAOIIbHLIX CTEPXKHSIX), MPON3BOAMTCS
B 3aBMCMMOCTM OT OTHOCUTENbHON NioLaan cxaTol 30Hbl 6eToHa no dopmyne

L, =

N+R A, s + Rz

E-'C!'i" ) (R.sc +1=?Rs :'ﬂ.s,fof + (Rﬁ:l +Rﬂ:z‘3jﬂ (6:41)

a)npn 0,15 < &, <0,6 - 13 ycnosus

M = (Rg Ar, +Rxﬂﬂof;~5)%+

6.42
+(Ry Ay gor + Repeadrg (1= 1765 00,2 41,38 ,.) (6.42)

6) npu & =0,15 - M3 ycrosus

M= ':R_}‘I:uﬂrm +Rsc*’qs,fof :' é\:zrl +0,295(R; *’qs fof +Rﬁla‘3*’q}r , (6.43)

roe
N+0,758, 4

5 dof

Rsc *’q.s,fof + Rﬂ: A

cirl =

B) Npu & = 0,6 - U3 ycrioBus

st Ty g

M = (R Any + 8o d; o750 , (6.44)
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roe
N

Roedygor + Rp A (6.45)

Ceir2 =
B cdopmynax (6.41)-(6.45):

ﬂs,mf - NNoLlaab ceyeHnst BCel NPOoAosbHOM apMaTypbl;

Py - PAONyC CpPeaVMHHON NMOBEPXHOCTWM CTEHKM KOMbLEBOrO 3fieMeHTa, onpefensieMblt no gopmyne
(6.19);

¥ - paAnyc OKPYXXHOCTU, NMPOXOASILLEN Yepes3 LEHTPbI TSXKECTU CTEPXKHEN NPOAOIIbLHON apMaTypbl.

MomeHT Af onpepensetca ¢ ydeTOM BNUAHUSA nporM6a rieMeHTa.

PucyHok 10 - Cxema, npyHuMaemasi npy pac4eTe KOMbLEBOro CEYEHUS CXKaToro anemeHTa
Pacyem o npo4YHocmu HopMarsibHbIX ce4YeHuli Ha OCHO8e HesluHelHoU 0eghopmMayuoHHoU Modenu

6.1.18 lNpwn pacyeTe NO NPOYHOCTM ycunus n gedopmaumm B CEYEHUU, HOPManbHOM K MPOOONbHOWN
OCK 3neMeHTa, onpeaensioT Ha OCHOBE HeNMHeNHoN AedOpMaLMOHHON MOAeNW, NPUMEHSIIOLLEN ypaBHEHWS
PaBHOBECUS BHELLHWX CUI U BHYTPEHHWX YCUIUI B CEYEHUW SMEeMEHTA, a Takke crieayoLmnx NoNoKeHWNn:

- pacnpegeneHne OTHOCUTeNbHbIX Aedopmaumnii ctanedubpobeToHa M apmaTtypbl MO BbICOTE
cevyeHuns anemMeHTa NPUHUMaIOT Mo NIMHEMHOMY 3aKOHY (r1noTesa NIockUX cedeHnin);

- CBSAA3b MEXAY OCEBbLIMU HaMNPSXXEHUSIMU U OTHOCUTENbHLIMU Aedopmaumamm ctanedubpobeToHa n
apMaTypbl NPUHMMAOT B BUAE AnarpaMm coctosiHua (gedopmmupoBaHus) ctanecdumdpobeToHa n apmartypebl.

lMepexod oT amopbl HanpskeHu B cTanedubpobeToHe K OOO0OLEHHBIM BHYTPEHHUM YCUMMAM
onpegensioT C MNOMOLWbBK Mpouedypbl YMCMAEHHOrO WHTErPUMPOBaHUS HamnpshKeHUn no HopmanbHOMY
ceveHuto. [Ons 3TOro HopmaribHOE CeyveHuWe YCMOBHO pasfensioT Ha Marnble Y4yacTKu: Mpu  KOCOM
BHELIEHTPEHHOM CXaTun (pacTskeHMM) U KOCOM u3rmbe - No BbICOTE W LUMPUHE CeYeHus; npu
BHELIEHTPEHHOM CXaTuu (pacTsbkeHun) M m3rmbe B MMOCKOCTUM OCU CUMMETPUM MOMEePEeYHOro CceyeHust
arneMeHTa - TONMbKO MO BbLICOTE CeYeHWs. HanpskeHuss B npegenax ManblX Y4YacTKOB MPUHUMAIOT
paBHOMEPHO pacnpegeneHHbIMK (ycpeaHeHHbIMU).

6.1.19 Npwn pacyeTe aNemMeHTOB C NpUMMeHeHneM gedopMaLMoOHHON MOAEeNY NPUHUMALOT:

- 3Ha4YeHus CXMMaloLen NPoAoSIbHON CUSbI, CXXUMAKLUX HaNpPsXKeHUn 1 aedopmMaumin YKopoyeHms
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ctanegubpobeToHa 1 apMaTypbl CO 3HAaKOM "MUHYC";

- 3HayeHUs pacTArvBalolLle NPOAONbHOW CUMbl, pacTArMBaloLLMX HanpsXkeHun u gedopmauui
yOIMHeHns ctanedunbpobeToHa 1 apmaTtypbl CO 3Hakom "nntoc”.

3HaKMm KoOpAMHAT LUEHTPOB TSXKECTM apMaTypHbiX CTEPXHEW W  BblAENEHHbIX Y4YacTKOB
ctanecunbpobeToHa, a Tawkke TOYKM MPUIOXKEHWUS MPOAOMbHOW CUMbl MPUHUMAKT B COOTBETCTBUM C
Ha3HauyeHHoW cuctemon koopauHat XOY. B obwiem crnyvae Hayano KoopauHaTt 3TON CUCTEMbI pacnonaratoT
B NPOM3BOSIbHOM MeCTe B Nnpeenax nonepeYyHoro ceyeHms anemeHTa ( cm. pucyHok 11).

L -4

PucyHok 11 - PacueTHas cxema HopMaribHOro ceYeHns anemMeHTa

6.1.20 lMpu pacyeTe HOpMarbHbLIX CEYEHWA MO MPOYHOCTM B oOOwWeM cnyyae (CM. pucyHok 11)
NPUMEHSIOT:

- YPaBHEHUS paBHOBECUS BHELUHUX CUM U BHYTPEHHUX YCUINUIA B HOPMAasibHOM CEYEHUM SreMeHTa:

M, =S 0p Ay L+ 205 Ay Zoy
1 J ’

(6.46)
My =20p Ay Ly +205 Ay Ly (6.47)
i Fi ) .
N=S6g A+ 0., A
JZ Joi % ¥ 79, (6.48)
- YpaBHEHUA, onpeaendrwme pacnpeaeneHmne p,e(bopMaLl,l/IVl MO CeYeHNKo drnemMeHTa.
Eg =2+ ! 2 T !
AT (6.49)
E. =g+ ! £ T ! z
G r ¥ (6.50)

- 3aBUCUMOCTH, CBA3bIiBaoLLne HanpsaXeHna n OTHOCUTESIbHbIEe /J,ecbopmau,ww CTaJ'Ie(bM6pO6eTOHa n
25



apmaTtypsil:
Gﬂli :Ejb'vjbz"gjbi; (6.51)

5= Sy Vy o By (6.52)

B ypaBHeHusx (6.46)-(6.52):
M, My - unsrmbarowme MOMEHTbl OT BHELIHEN Harpyskm OTHOCUTENbHO BbIOPaHHbIX U
pacrnonaraeMblx B Mpegernax MNoMepeyvyHoro CeYeHusl dneMeHTa KOOpAMHATHbIX OCen (COOTBETCTBEHHO

aencteyowwmx B nnockoctax XOZ n YOZ unu napannensHo um), onpeaensieMele no popmynam:

M,=Mg;+N e, (6.53)

My=My;+N e, (6.54)

roe M_xd ) ﬂ{)ﬁd - narmbarowne MOMEHTbI B COOTBETCTBYHOLLMNX MJTOCKOCTAX OT BHELLHEN Harpysku,

onpeaensiemMble U3 CTaTUYEeCKOro pacyeTa KOHCTPYKLMMY;
T - npofdonbHasi cuna oT BHELUHEN Harpysku;

€x, €y - PaCCTOAHNA OT TOYKU NPUMOXKEHNS NPOAONBLHON CUMbl A 4O COOTBETCTBYHOLLMX BbIBPAHHbIX
ocen;

.r'ﬂg,!- , Zﬁm- , Zﬁyz- , Gﬂ,j - nnowagb, KoopAuHaTtbl LUEeHTpa TsXKeCcTu i -fo  y4yacTka
ctanegubpobeToHa 1 HanpsXKeHWe Ha YPOBHE €ro LieHTpa TSXeCTH;

1";13 Z_g;g‘, ZSJJJ', G_y‘ - nnowagb, KoopAauHaTbl UEeHTpa TAXECTU __f -0 CTepXHA apmaTypbl U
HanpsaXeHune B HeM;

Zpy- oTHocuTeNnbHas p,ecbopmau,vm BOJIOKHa, pacnojio)KeHHOro Ha nepece4dyeHumn Bbl6paHHbIX ocen (B

Touke 0);
1 1
r_’ T KPMBM3HbI MPOOONIBHOM OCU B paccMaTpvBaeMOM MONepeyHOM CeYeHUW JremeHTa B
X

NOCKOCTAX AENCTBUS narnbaowmx momentos A , u My ;
Eﬁ. - HaYanbHbIN MoAysb YNPYrocTu ctanegpubpobeToHa;
Eéj.- - MOZynb YNPYrocTu i -fo CTEPXHS apMaTypbl;
V57 - K03(HDULIMEHT YNPYrocTn f -ro CTepXHs apMaTypel;
¥ i - K03(hMUMEHT ynpyrocTu ctanedunbpobeToHa i -ro ydacTka.

3HayeHust KOIMPPUUMEHTOB ¥z MPUHMMAIOT MO COOTBETCTBYWOLMM AuarpamMmam  COCTOSIHUS
apmaTypbl, npueeaeHHbIM B CI1 63.13330.

3HayeHUss KO3I(PMDULMEHTOB Vi ONPEdEnsioT Kak COOTHOLIEHWE 3HAYEHWW HanpskeHun u
pedopMaunin Ons paccMaTpMBaeMblX TOYEK MPUHATLIX B pacyeTe auarpaMm OCEBOrO CxXatus WUnu
pacTsxeHuss crtanedubpobetoHa, fOeneHHoe Ha Mogynb ynpyroctu cranedunbpobetoHa E fn (Npw
OBYXIMHENHOW auarpaMmMme COCTOsiHUS oxXatoro crtanedmnbpobeTtoHa - Ha npuBeAeHHbIM Moaynb
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paedopmaumu cxaToro cranedubpobetoHa £ fhored )

Vg, = Ll
b Bg-Eay (6.55)
6.1.21 PacyeT HopMarsnbHbIX CEYEHUIN 3N1EMEHTOB NO NPOYHOCTM NPOU3BOAST U3 YCIOBUNA:
| € s 1= E i (6.56)
E.s,rruax = E.s,uff ) (6.57)
roe  Eshmax - OTHOCUTENbHasi Aedopmauus Haubonee cxaToro BOMoOKHa cTanedubpobetoHa B

HOPMasibHOM CeYeHWUW 3rIeMeHTa OT AeUCTBUSI BHELLHEN Harpysku;
€5 tnax - OTHOCMTENbHaA Aedopmauma Hambornee pacTAHYTOrO CTEPXHS apmaTypbl B HOPMarbHOM
CEYEHWUM aneMeHTa OT AeWCTBUSI BHELLHEN Harpy3Kku;

Eib,ulf - NPEAenbHOe 3HaveHwe OTHOCWUTEnNbHOW Aecopmauuu cranedubpobetoHa npu cxatuu,
NPUHUMaemMoe CorfnacHo ykasaHusm 6.1.25;

&5 ulf - NpefenbHoe 3HaYeHne OTHOCUTENIbHOW AedopMauun yanvMHeHWs apMatypbl, nNpuHuMaemoe
cornacHo 6.1.25.

6.1.22 [ns anemeHTOB, Ha KOTOpble AENCTBYIOT u3rnmbawlme MOMEHTbl ABYX HanpasneHuh u
npofonbHas cuna (cm. pucyHok 11), necopmauuu cranedundpobetoHa £ max ¥ apMatypbl &; yax B

HOpMarbHOM CeYEHMN NPOM3BOSIbHON OPMbI ONpPeaensaoT U3 peLleHns cucTembl ypaBHeHU (6.46)-(6.48) ¢
npumMeHeHvem ypasHeHui (6.49) n (6.50) no dopmynam:

1 1
M, =Dy — 4Dy —+ s g
X 11 ,F"x DIZ ,?"}I D13 D, (658)
M, =1 ! + 0 ! + I g
MN=5 ! + .0 ! +D2s 8
13 ” 23 ry 33°%0 _ (6.60)

XecTKoCTHblE XapakTepuUcTUKK Dzj (i.J =1, 2, 3) B cucteme ypaBHeHui1 (6.58)-(6.60) onpeaensioT
no copmynam:

2 2

D =ZAn Zpn Ep v Ay 25 By vy (6.61)

; j ’ |

5 2

Dy =28 2y Ep v T 245 2 By vy (6.62)

; J ' |
D=2 Zpn Zpy B v + 245 Zog Loy By vy gea

1 Y ’ .
Dia=2dy Zpn Ep vp Tt 24y Loy By vy 6.64
i J ’ ©59
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. 7 , (6.65)

Dy =3 Ay Bg v +T Ay £y vy
1 J .

O6o3HaveHunsa B popmynax - cMm. 6.1.20.

(6.66)

6.1.23 [Ina aneMeHTOB, Ha KOTOpble OEWCTBYIOT TONbKO M3rnbalolime MOMEHTbl ABYX HanpasreHun
Mon My (kocown n3rnb), B ypasHeHun (6.60) npuHumatot Af =0.

[Ona BHELEHTPEHHO ©XaTbiX B MMOCKOCTM CUMMETPUM MONEPEYHOro CEeYEeHUs SNEMEHTOB W
pacnonoxeHmnm ocu % B 9TOM MMAOCKOCTM B YypaBHeHusaAx (6.58)-(6.60) npuHumatoT M} =0 wu

Lyg = gy = Dy =0. B 9TOM criyyae ypaBHEHWsi PaBHOBECKS UMEIOT BUA

1
M,=Dy-—+Dz g

Fy

(6.67)

1
N=D13'§+D33'Eﬂ. (6.68)

[ns narubaembix B MIOCKOCTM CUMMETPUM MONEPEYHOTO CeYEeHUs BrIEMEHTOB W PACTONIOKEHNS OCH
7 B 9TOil MNOCKOCTU B ypaBHeHusix (6.58)-(6.60) npuHumator I =0, M, =0, Dyg = Dyy =093 =0. B
3TOM Crlyyae ypaBHEHNs PaBHOBECUS IMEIOT BUA:

1
M,=Dy-—+Dz g

Fy

(6.69)

1
D:‘DB'EJFDHEU. (6.70)

6.1.24 Pac4yeT N0 NMPOYHOCTM HOPMAsibHbIX CEYEHWUA BHELEHTPEHHO CXaTbix cTanedunbpobeTOHHbIX
anemeHToB 0e3 paboyelr apmaTypbl NpoM3BOAAT M3 ycnosusa (6.56) cornacHo 6.1.21-6.1.23, npuHumMas B

cdopmynax (6.61)-(6.66) ansi onpeaenenus L nnowaas apmatypel Ay =0.

Ona wnsrmbaembix W BHELEHTPEHHO cCXaTbix cTanedmbpobeToHHbIX 3nemeHToB ©6e3 pabouen
apMaTypbl, B KOTOPbIX HEe [AOMyCKalTCs TPELUMHbl, pacyeT MpoM3BOAAT C y4eTOM paboTbl pacTAHYTOro
ctanepubpobeToHa B NONEPEYHOM CEYEHUM INIEMEHTA N3 YCITOBUSA

€ ot max = gt ulf » (6.71)

roe S max - OTHOCUTENbHas Aedopmaums Haubonee pacTsHyTOro BofiokHa cranedubpobetoHa B
HOpManbHOM CeYeHMU anemMeHTa OT AEeNCTBUSA BHELLUHEN Harpy3ku, onpegensemMas cornacHo 6.1.22-6.1.23;

£ th uif - NPEAEnbHOe 3HaveHne OTHOCUTENbHON Aechopmauuy cTanedubpobeToHa npu pacTskeHuu,
npuHMMaemoe cornacHo 6.1.25.

6.1.25 lpu ABy3HayHOM anope fedopmauuin (cxkatve K pacTskeHue) B NonepeyHoM ceyeHuu
anemeHTa (M3rnd, BHELLEHTPEHHOE CXaTue Unu pacTshkeHne ¢ 6onbLLIMMM SKCUEHTpUCUTETaMUN) NpeaenbHble

3Ha4eHUsi oTHOCUTENbHBIX Aedopmaumin cranedubpobetoHa £ i yir NpuHMMaloT cornacHo CI 63.13330
ONsl aHanornyHoro kracca o6bl4HOro 6eToHa, a npefesibHble 3HAYEHUS OTHOCUTENbHBLIX Aedopmaunii
ctanedubpobeToHa € thuif NPUHUMAIOT PaBHBIMU & fhi3 .

I'Ipvl BHELEHTPEHHOM CXaTun Unn pactsaXeHnn anemMeHToB 1 pacnpeaeneHnmn B nonepe4yHom ceveHnmn
AnemMeHTa necbopmau,mﬁ TONMbKO OAHOro 3Haka npeaernbHble 3Ha4YeHUA OTHOCUTENbHbIX ,D,ed)OpMaLl,l/Iﬁ
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cranepubpobeToHa £k U Sy uif ONPEAensioT B 3aBUCMMOCTM OT COOTHOLLUEHUs Aedopmauuii

cTanedubpobeToHa Ha MPOTUBOMONOXKHBIX FPaHsIX CeYeHUs anemeHTa & u £4 (| €4 |Z| £ [} no dopmynam:

£
Emur =Em2 —(Ep2 —Epn) - (6.72)
Ez ’
£
Eptutt = Epr3~ (Epea ~Epea) (6.73)
2

raoe Emau Egm0 - AedopMaunoHHble napaMeTpbl pacyeTHbIX AuarpamMm CocTosiHus cTanedubpobetoHa
npu cxatnn, npuHumaemsble cornacHo CI 63.13330 gns aHanornyHoro knacca obbliYHOro 6eToHa;

Emia M E iy 3- AedOpMaLMoHHbIe NapaMeTpbl PacyeTHbIX Anarpamm cocTosHus ctanedubpobeToHa
nNpwu pacTsKeHUn, NpUHUMaemMble cornacHo 5.2.9.

Mpn pacyete wu3rnbaemblX, BHELEHTPEHHO  CXaTblX WM BHELEHTPEHHO  PaCTAHYTbIX
cTanedubpoBEeTOHHbIX 3IIEMEHTOB, B KOTOPbIX HE [OMYCKAlTCS TPELUWHbI, 3Ha4eHue E s ujf B YCNOBUM
(6.71) npuHUMaroT:

- npu pgBy3Ha4yHOW aniope pfedopmMauun (cxatme M pacTskeHue) B MONEpPeyYHOM CeyveHun
cTanepnbpobeToHa anemMeHTa paBHbIMU £ i ;

- NpW pacnpegeneHnn B nonepevyHom cedeHun anemeHTa gedopmaumi ctanedumbpobeToHa TonbKo
O[HOTO 3Haka 3Ha4YeHuto, BblYMCNEHHOMY no dopmyne (6.73), B KOTOPYO BMECTO 3Ha4YeHW napameTpoB

Ejbfj ] Eﬂ;.fg noACTaBNAT 3HAYEHNA NapamMeTpPOB COOTBETCTBEHHO Eﬂ;.fn " Eﬂ;ﬂ .

MpenenbHble 3Ha4YeHUs1 OTHOCUTENBHOM AedopmaLun apmaTypbl £ ; ui MPUHUMAIOT PaBHbIMMU:
y 2

0,025 - gns apmaTtypbl C PU3NYECKUM NPeaeriom TeKy4YecTu;

0,015 - ans apmaTtypbl C YCNOBHbIM NPEAENiOM TEKYYEeCTH.

PacyeT no npo4yHocTu ctanehnbpoOeTOHHbLIX 3NIEMEHTOB NPYU AeUCTBUM NONEPEYHbIX CUN

Obuwue noroxxeHust

6.1.26 PacyeT no Npo4HOCTU 3MEMEHTOB NPW OENCTBUM NOMEpPeYHbIX CUM credyeT NponsBoauTb Mo
HaKNoOHHOMY CeYeHW0 Ha [AelCcTBMEe TMOMEepPeyvyHOW Cunbl, MO HaKNOHHOMY CEeYEeHW0 Ha [elcTBue
nsrmbaroLero MOMeHTa 1 nNo GETOHHOWM Nonoce MeXay HaKMOHHBbIMU CeYEeHUSMWU Ha OEeCTBUEe nonepeyvHomn
CUIbI.

Pacuyem anemeHmoes rio rnosoce Me)Kdy HaKITOHHbIMU ceYeHuUsaMu

6.1.27 PacyeT wn3rmbaembix 3NEeMEHTOB MO OETOHHOW MNOMoCe MeXAy HaKMOHHbIMU CeYeHMAMMU
Npou3BoaAT U3 YCroBuUS

0 =03Ry by, (6.74)

roe Q- nonepeyHasa cuina B paccmMmatTpmnBaeMom HOpMalJibHOM Ce4YeHUn arnemMeHTa.
Pacyem anemeHmMo8 rno HakmmoHHbIM CEYEeHUsIM Ha delicmaue rnoriepe4Hbix cusl

6.1.28 PacuyeT usrnbaembix 35IEMEHTOB MO HAKIMOHHOMY CEYEHM0 (CM. PUCYHOK 12) npon3BogaT u3
ycroBust
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0=0p +Cn, (675)

roe Q- nonepevyHaa cuna B HaAaKNOHHOM CeYeHun C annHon npoekumn (' Ha npoaosibHYKD OCb 3N1IeMeHTa,

onpepgendemMmasa OT BCeX BHELWHUX Cuin, pacrnofioXeHHbIX MNno OAHYy CTOPOHY OT paccmaTtpuBaemMoro
HaKINOHHOIo ce4eHund; npu 3TOM YYUTbIBAKOT Hanbonee onacHoe HarpyxeHume B npegenax HaKImoHHOro
CeYyeHunA;

Qﬁ, - nonepeyHasi cuna, BocnpmHMmaemas crtanegumopobeToHOM B HaKIOHHOM CEeYEHUN;
{, - noNepeyHas cuna, BOCNpMHMMaeMasi ornepeyHon apMaTypoi B HAKMOHHOM CeYeHNM.
MonepeyHyto cuny Qﬂ, onpeaensioT no dopmyrne

15 Ry - b b
U= ﬁé , (6.76)

HO NPpUHNMaKT HE bonee 2,53.}‘5{ & hﬂ N HEe MeHee Usﬂﬂﬁf ¥-x r’zglj .

d
/qm Sw | Sw

Yo,

PucyHok 12 - Cxema ycunun npu pacyeTe 3reMeHTOB N0 HaKNoOHHOMY CeYeHWo Ha AeCTBMe nonepeyHblX
cun

Yeunve (., ANS NonepeyHol apmaTypbl, HOPMaribHOM K NPOAOMBHON OCK 3rieMeHTa, onpeaensioT
no popmyne

Cow =073 g5, - C, (6.77)

roe o 5, - yCUnve B nornepevHor apMaTtype Ha equHuuy AnvHbl 3neMeHTa, onpegensemoe no opmMyne
R.::w ) A.::w

. 6.78
Foy (6.78)
PacyeT NpOM3BOAST ANS psida PacrionoXEeHHbIX MO AMWHE SMEeMEHTa HAKMOHHBbIX CEYeHUN npu

HanBornee onacHoW ANUHE MPOEKLUM HAKMOHHOro cedeHus *. Mpu aToM ANUHY npoekuun (FB dopmyrne

Faw =

(6.77) npuHumaloT He meHee 1,0 % 1 He Bonee 2,04 .

MonepeuyHylo apmMaTypy y4uTbIBaIOT B pacyeTe, ecriv cobniogaeTcs ycrosme o sy = 0,253555 -
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=

W
llar yyuTbiBaeMoOil B pacyeTe MOMEpeyHon apmartypsbl By, AOMKeH BbITb He 6Gornblue 3HauveHus
&y, o Rﬂlf bRy
*g Q

[Mpn oTCyTCTBMM MOnepevHon apmaTypbl UM HapyLleHUN NpUBEAEHHbIX Bbille TpeboBaHW pacyeT
NPOW3BOAAT W3 YCroBWit (6.75), NPUHUMAS YCUNNE (e PABHBIM HYITHO.

6.1.29 BnvsHue cxuMmawWwmMx W pacTArmBaloLMX HanpsbKeHWA npu pacdeTe no norioce Mexay
HaKMOHHBbIMU CEYEHMSIMU U MO HAKIMOHHBLIM CeYeHnsiM crieqyeT yumTbiBaTb no CI1 63.13330.

Pacyem anemMeHmo8 1o HakmoHHbIM CEYEHUSIM Ha Oelicmaue MOMEHIMO8

6.1.30 PacyeT 9nMeMeHTOB MO HAKMOHHbIM CEYEeHUsIM Ha [OencTBue MOMEHTOB (pUCYHOK 13)
Npou3BOAAT U3 YCMNOBUS:

MM +Mo, + Mg (6.79)

roe  Ad - MOMEHT B HaKMOHHOM CeYeHun C OfIVHOWN npoekunn £ Ha NpoOOSNbHYKD OCb 3fEMEHTa,

onpefensieMbli OT BCEX BHELHUX CWM, PacriofiOXEHHbIX MO OfHY CTOPOHY OT paccMaTpvBaemMoro
HaKMOHHOIO CEYEeHUs, OTHOCUTENBHO KOHLA HAaKIMOHHOrO ceveHusi (Todka 0), NpOTMBOMOMOXHOIO KOHLY, Y
KOTOPOro pacrionaraeTcsi npoBepsiemas NPOoAObHasi apMaTypa, UCTbITbIBAOLLAs PacTsKEHWe OT MOMEHTA B
HaKMOHHOM CeYeHUW; MpU 3TOM YyYMTbIBaOT Haubornee onacHoe HarpyxeHue B npefernax HaKMOHHOro
ceyeHus;

M. - MoMeHT, BOoCNpMHMMaeMbIl NPOAOSILHON apMaTypol, Nepecekalollen HaKMoHHOe CceveHue,
OTHOCUTESBHO NPOTUBOMOSIOXHOMO KOHLIA HAKMOHHOro ceveHuns (Todka 0);

M ., - MOMeHT, BocnpuHMMaeMblii NonepeyHoil apmMaTypoii, nepecekarolleil HakNoHHOe CeveHue,
OTHOCUTENBHO NMPOTMBOMOSIOXKHOMO KOHLA HAaKIIOHHOMO ceyeHust (Touka 0);

Mﬂ,; - MOMEHT, BOCNpMHUMaeMbli ctanedunbpobeToHOM, OTHOCUTENbHO NPOTUBOMOSIOXKHOIO KOHUA
HaKMOHHOro ceveHus (Touka 0).

Moment Af . onpepensiot no dopmyne
M,=N, z,, (6.80)
roe ;- younne B npogonbHO pacTsHyTON apMaType, NnpuHMMaeMoe pasHbiM A - A, ;
Z; - NNeYo BHYTPeHHell Napbl cUn; aonyckaetca npuHumats =z, = 034, .

MomenT A ., Ans nonepeyHoit apMaTypbl, HOPMarnbHON K MPOAOSILHOM OCU 3rIeMeHTa, onpeaensioT
no popmyne

Mgy =050 - T, (6.81)
roe {5, - younue B nonepeyHomn apMatype, NpUHUMaeMoe PaBHbIM - & sy (7
& 5 - ONpeaensioT no dopmyne (6.78), a 7 npuHMMaloT B Npeaenax ot #pn no 24y .

MomeHT Mjbf onpenensaiT no dopmyne
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Mﬁf = 0,5 Qﬂ’ﬂ . C, (682)

roe Qﬁ,;g onpegensalT no dgopmyne (6.76), noacTaBnAsi B HEe€ BMECTO XapaKTepUCTUKU Rﬁ,f 3HayeHue

xapakTepucTvkn K 3 .

/ .
= == S 2 /~ a1 e
{g?%‘i’ u:”b lo’!”"’*
;Qrm c

PVIC)/HOK 13 - Cxema YCMJ'IVIVI npu pacyeTe 3J1eMeHTOB NO HAaKJIOHHOMY Ce4YEeHUIo Ha OencTBMe MOMEHTOB

PacyeT npon3BoaAT ANA HAKMOHHbIX CEYEHWU, PACMOSIOXKEHHbIX MO AfIMHE 3fIeMeHTa Ha ero KOHLEeBbIX
yyacTkax U B MecTax obpbiBa NpOAOSbHON apMaTypbl, MpU Hamboree onacHOW AnNvHe NPOEKUMM HAKITOHHOTO

ceyeHUss (¥, MPUHUMaeMoil B npeaenax ot #y ao 24y .

PacuyeTt ctanechnbpob6eTOHHbLIX 35IEMEHTOB Ha MeCTHOe CXaTue

6.1.31 Pacuet ctanednbpobeTOHHbIX 3MEMEHTOB Ha MECTHOe cxaTue (CMSTMEe) NMpou3BogdAT npu
OEeNCTBMM CXMUMaloWen Cunbl, MPUIIOXEHHON Ha OrpaHUYeHHOW nrowaan HOpMaribHO K MOBEPXHOCTU
ctaneubpobeToHHOro anemeHTa. [lpy 9TOM  y4WUTLIBAKOT MOBbLILEHHOE COMPOTUBMEHME CXaTUIO
ctanecunbpobeToHa B Npegenax rpy3oBow niowaan (nnowagm cMatusl) 3a c4eT 06 bEMHOr0 HaNpPsPKEHHOTO
cocTosiHusA cTanegubpobeToHa nof rpy3oBOW MIowWaabilo, 3aBUCSLLEE OT PachoNiOKEHUS TPy30BOM
nnoLiaan Ha NOBEPXHOCTU aneMeHTa.

Mpu Hanuuun KOCBEHHOW apMaTypbl B 30HE MECTHOrO OCXaTua Y4YuTblBalOT [OONOSHUTENBHOE
MOBbILLEHNE CONPOTUBNEHMNA CxaTuto cTanenbpobeToHa nog rpy3oBon NoLwaipto 3a CHET CONPOTUBNEHUS
KOCBEHHOW apmaTypsbl.

Pac4yeT anemMeHTOB Ha MECTHOE CxaTue Npu OTCYTCTBMM KOCBEHHOW apMaTypbl NPOU3BOASAT COrMacHo
6.1.32, a Npu HaNU4MM KOCBEHHOM apMaTypbl - cornacHo 6.1.33.

6.1.32 Pac4yet ctaneumbpobeToHHbIX 3MEMEHTOB Ha MECTHOE CXaTue Npu OTCYTCTBUM KOCBEHHOW
apmaTypbl (CM. pucyHoK 14) nponsBoaaT U3 ycrnosus

N= yr Rﬁ:,e’oc ' J‘Elﬂ:l,.!'cu: (6.83)
roe A - MecTHas cxumatowasi cuna oT BHELUHEWN Harpysku;
Y- koadpduumeHT, npuHMMaembin pasHbiM 1,0 mpu paBHomepHoM u 0,75 npu HepaBHOMEPHOM
pacrnpegeneHmn MeCTHOM Harpy3ky no nrowaam CMAaTus;

R_Jfb;.;..: - pac4yeTHOEe conpoTuBrieHne CTaJ'Ie(bI/I6pO6eTOHa cXatnro npu  MeCTHOM OencTemm
CXXUMatoLLLEN CUNbl;

ﬂﬂ,,go.: - NNoLaab NPUIoXKeHUs CXUMartoLwen cunbl (nolanb cMaTus).
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a - BAanun ot KpaeB 3JieMeEHTa, 6 - no Bcen WnpuHe anemMeHTa, 8 - y Kpas (TOle,a) 3fleMeHTa No BCeN ero
LNPUHE; 2 - Ha YIIy 3NNeMeHTa, 0- Y OOHOIO Kpad anemMeHTa; e - B6NM3N ogHoro Kpad anemMeHTa,;

1 - aNemeHT, Ha KOTOprVI ﬂeVICTByeT MeCTHadaA Harpyaska, 2 - nnowagb cMATnd qub,,!‘.;.c ; 3 - MakcMmarnbHas

pacyeTHasa nnoLiaab ﬂﬁ,m ; 4 - LEeHTp TshKecTu nnowanen ﬂﬂ,,;o.: " ﬂﬁ,m : 5 - MMHUManbHas 30Ha
apMUpOoBaHUSi CETKaMU, NMPU KOTOPOI KOCBEHHOE apMUpPOBaHKe YYNTLIBAETCS B pacyeTe

PucyHok 14 - CxeMbl Ans pacyeTta ctanedmopobeToHHbIX 31IEMEHTOB Ha MeCTHOe caTue npu pasfinyHoM
MONOXEHUN MECTHOM Harpy3Ku

3Ha4eHne R_}‘I:,Ioc onpegensaoT no dopmyne

Rﬁ,fﬂﬁ = ':ij : Rﬂl , (6.84)
rae P sm - K03 PUUMEHT, onpeaensembii no opmyrne
A
B
g = ng. |4/
RiZ Ap e (6.85)

HO NpMHMMaeMbili He bGonee 2,5 n He meHee 1,0.

B dopmyne (6.85):

ﬂﬁ’m - MakcnmMalibHada pacyeTHada nnowanb, yCtaHaBimBaemMas no cneayrwmm npasunam:

- LeHTpb! TsikecT nnowaneht A joe n A wax coBnapatot;
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- [paHuubl pacyeTHOW nnowiaau ﬂbm OTCTOAT OT KaXAOW CTOPOHbI nrowiaan ﬂﬂ,,go.: Ha
paccTosIHWNSA, paBHble COOTBETCTBYIOLLMM pa3Mepam 3TUX CTOPOH (CM. pUCYHOK 14).

6.1.33 Pacuyet crtanedunbpoOEeTOHHbIX 3MEMEHTOB Ha MECTHOE CXaTue Mpu HanmMymm KOCBEHHOWN
apmarTyphbl B BUAe CBapHbIX CETOK MPOU3BOAAT M3 YCrOBUS

N=yr ij.s,foc ' ﬂjb,io-: ) (6.86)

roe Rﬂ.s,,_rg.: - MNPVBEOEHHOE C Y4YEeTOM KOCBEHHOW apmaTypbl B 30HE MECTHOrO CXaTusi pacyeTHoe
conpoTuBneHue ctanepubpobeToHa cxaTuto, onpegensemoe no opmyne
ij.s,foc = ij,foc +2q:'.s,;gl 'R.s,x}l “Ham, (6.87)

roe CPMS” - KoadhhurLmMeHT, onpeaensemMbl no popmyne

(6.88)

roe ﬂﬁ,,;o.:,@f - nnowiagb, 3akr4eHHast BHYTPU KOHTypa CETOK KOCBEHHOr0 apMMpOBaHMWsl, cuuTasi Mo ux
KpanHUM CTEPXHSIM, NnpuHMMaemas B oopmyre (6.88) He Bonee ﬂﬁ,m ;

f"-s,@ - pacyeTHOE COMPOTUBIIEHNE PACTAKEHMIO KOCBEHHOW apMaTypbl;

sz - KO3(PDULIMEHT KOCBEHHOTO apMUPOBaHUSI, ONPeAensieMblii No hopmyrne

L +n, A

xRy Ay iy
A jocer 5 ’

Aoy

Hs,xm (6.89)

roe#y , —’q_sx, EJ." 4Yyncno CTep)KHel7|, nnowaab cevYyeHna M ArnnHa CTepXHA CeTKU, cHUTad B OCAX KpaIZHI/IX
CTep)KHeIZ, B HanpaBneHun %, COOTBETCTBEHHO;

Ay, Ay, Iy -10xe, B HANpaBreHn ¥ ;
& - LIAr CETOK KOCBEHHOTO apMUPOBAHWSI.

3HaveHus Rﬁ;.;o.: , ﬂ,;;.,;o.: , ¥'m AF npuHmumatoT cornacHo 6.1.32.

3HauyeHne MeCTHOM CXUMaloLWen Cumbl, BOCMPUHMMAaEMOE 3NIEMEHTOM C KOCBEHHbIM apMMpOBaHVEM
(npaBas yacTb ycnosus (6.86)), npuHMUMaloT He 6onee yaBOEHHOrO 3Ha4YeHWUs! MECTHOW CXUMAIOLLEN CUrbl,
BOCMPUHMMAaEMOrO 31IEMEHTOM 6e3 KOCBEHHOrO apMnpoBaHus (NpaBasi YacTb ycrosus (6.83)).

KocseHHOe apMupoBaHne [OMKHO COOTBETCTBOBaTbL KOHCTPYKTUBHBIM TpeboBaHUAM, MPUBEAEHHbLIM B
Cr 63.13330.

Pacuet ctanechmbpo6eTOHHbIX 3/IEMEHTOB Ha NpoaaBiuBaHue
6.1.34 PacuyeT Ha npopaBnuBaHvWe MNPOU3BOOAT AN MIOCKMX CTanedubpoBEeTOHHbIX 3NEMEHTOB
(nuT) NpuM gencTBuM Ha HUX (HOPManbHO K TMJIOCKOCTM 3rieMeHTa) MEeCTHbIX, KOHLEHTPUPOBAHHO

NPUNOXEHHbIX YCVIJ'IMﬁ - COCpeaOoTOYEeHHbIX CUIbl N narnbatoero MOMeHTa.

Mpu pacyeTe Ha NpoaaBnMBaHUe PacCcMaTPUBAKOT PacYETHOE MornepeYHoe CeveHre, pacrnonoXeHHoe
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2
MOBEPXHOCTU KOTOPOro AEWNCTBYIOT KacaTefbHble YCUnMsi OT COCPEAOTOYEHHbIX Cunbl U usrmbatoiero
MOMEHTa (CM. pUCyHok 15).

BOKpPYr 30HbI nepenavun yCI/IJ'II/IIZ Ha 3JIeMeHT Ha pPacCTOoAHUN HOpMalrbHO K €ero I'IpO,EI,OJ'IbHOVI ocu, no

D,eI7ICTByI-OLLI,I/Ie KacaTterlbHble yCunnuda no nnowagn pacyHeTtHoro nonepevyHoro cevYeHua OOJDKHbI ObITb
BOCMpPUHATLI cTanedubpobeToHoM ¢ conpoTuBneHneMm ctanedubpobeToHa OCEBOMY paCTSKEHMIO Rﬁ "

rnonepeYHon apMaTypoil, Pacrosio)KEHHON OT rPy30BOW MIIOLWAAKN Ha PaccTosHUM He Gonee % He MeHee

g

3 » C COMPOTUBIIEHNEM PACTSKEHMIO R

Mpn  genctBuM  COCPeAOTOYEHHON cunebl KacaTenbHble  ycunus, BOCMNpPUHYMaeMble
ctanedubpobeToHOM W apmaTypon, MPUHMMAIOT PaBHOMEPHO pacrnpederieHHbiMU Mo BCeW nnoLwaaun
pacyeTHOro nonepeyHoro ceyeHusa. [lpy agencTBum um3rnbarowero MOMEHTa KacaTerbHble YCunus,
BOCNpYHMMaemble cTanednbpobeToHOM 1 nonepevyHon apmMaTypon, NMPUHUMAIOT NIMHENHO N3MEHSALUMNUCS
Mo AMMHE PacyeTHOro MonepevyHoro CeYeHWs B HanpasreHun AelCTBUS MOMEHTa C MakCUmanbHbIMU
KacaTenbHbIMW YCUNUSMU MPOTMBOMOMOXHOIO 3HaKa Yy KpaeB pac4eTHOro NonepeyHoro CeYeHnss B 3TOM
HanpasneHnu.

3 i\ 4
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S =
- ti‘; ”,:1_\ M !,&1 \ &
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\ 2

1- KONMoOHHa; 2 - nnuTa; 3 - NMpaMmuaa npoAaBnuBaHus; 4 - YCrOBHbIA pacyeTHbIA KOHTYP
PucyHok 15 - YcnoBHas mogenbs Ans pacyeta Ha npogasnuBaHve

PacyeT Ha npogasnvBaHve npu AeNCTBMM COCPEOOTOYEHHON CUMbl U OTCYTCTBMM MOMepeyvyHon
apmaTtypbl Nnpou3BogaT cornacHo 6.1.35, npn gencTBuMM CocpeaoTOYEHHOW CUMbl U HanUuMm nonepevyHom
apmMaTypbl - cornacHo 6.1.36, npu [encTBMM COCPEOOTOYEHHBIX CUMbl U M3rnbarwero MoMeHTa W
OTCYTCTBMM MOMepeyHon apmaTypbl - corfacHo 6.1.37 v npu OencTBUM COCPELOTOYEHHbIX CUMlbl U
n3rmbaroLLLero MOMeHTa 1 Hanu4Mmn NonepeYHon apmartypbl - cornacHo 6.1.39.

PacyeTHbIN KOHTYp MOMEPEeYHOro CeYeHusi MPUHUMAIOT: MPW PachonoXeHWW MroLWagku nepenaqu
Harpyskym BHYTPW NSOCKOrO 3fieMeHTa - 3aMKHYTbIM W pPacnofioXeHHbIM BOKPYr Mrowagky nepepayu
Harpysku (pUcyHok 16, a, 2), Npu pacnonoXxeHWW NMoLaaKM Nepeaaydn Harpyskm y kpast Unm yria nriocKkoro
arieMeHTa - B BUAe ABYX BapMaHTOB: 3aMKHYTbIM WU PaCMONOXeHHbIM BOKPYT NMoWwaaku nepeaadm Harpysku,
N HEe3aMKHYTbIM, CegylwuM OT KpaeB MfIOCKOro 3afieMeHTa (CM. pUCyHok 16, 6, 8), B 3TOM cny4dae
YUUTBIBAKOT HAUMEHbLLYIO HECYLLYIO CMOCOOHOCTb MpU ABYX BapuaHTax pacnofioXeHUs pacvyeTHOro KOHTypa
MonepeyYHoro ceveHus.

B cnyyae pacnonoxeHus oTBepcTusl B MAUTE Ha paccTOsHUM MeHee 6 OT yrna unum Kpas nioLlaaku
nepenayv Harpysky OO yrra Wnv Kpasi OTBEepCTUsl, Y4acTb Pac4eTHOro KOHTypa, pacrofiokeHHas mexzy
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OBYMA KacaTesibHbIMU K OTBEPCTUIO, NPOBEAEHHbIMU U3 LUEeHTpa TAXEeCTU nnowaakn nepenadm Harpysku, B
pac4yeTe He y4uTbiBaeTCA.

Mpu gencteun MomeHTa M;,. B MecTe NpUroXeHUst COCPEAOTOYEHHOW Harpy3ku MOSIOBUHY 3TOrO

MOMEHTa y4uUTbIBalOT MNPU pacydeTe Ha npoaaBiiMBaHWe, a Apyryto noJioBUHY - Npu pacydeTe Nno HopMalibHbIM
Ceé4YeHnAM Nno wnpuHe ceveHus, BKNtOYatoLLen LWVPUHY nnowaakmn nepegadvn Harpys3km U BbICOTY CeYeHUA
MIOCKOro afieMeHTa no ode CTOPOHDbI OT nyiowaakm nepegayvun Harpy3sku.

I'IpM nencTemm cocpenoTo4YeHHbIX MOMEHTOB U CUJlbl B YCJIOBUAX MPOYHOCTU COOTHOLUEeHMe Mexny
ﬂeVICTBYIOU.lMMM CcoCpefoTOYEHHbIMM MOMeEHTaMn  Af , YydYuTbiBaeMbIMM MpU  NpoJaBNMBaHUN, U

npepenbHbiMy  Myx  npueuvaloTr  He  Gonee  MOMOBMHLI  COOTHOLLEHWSt  MEXZYy AEMCTBYIOLMM

COCPEeOTOYEHHBIM YCURMEM & U NpeaenbHbIM £ .

I'Ip|/| pacnonoxeHun COCpeD,OTOLIeHHOVI CuInbl BHELEHTPEHHO OTHOCUTENbHO LEeHTpa TAXEeCTU KOHTypa
pac4yeTHOro nornepevyHoro ce4vyeHna 3HavYeHusa narméaromx cocpeaoTO4EeHHbIX MOMEHTOB OT BHELLHEWN
Harpy3km onpepenarT C yd4eToM AOONOSIHUTENIbHOroO MOMEeHTa OT BHEUEHTPEHHOro npunoxXeHua
COCpe,D,OTO‘-IeHHOI?I CUInbl OTHOCUTEJIbHO UEHTpa TAXEeCTU KOHTypa pacyeTHOro nonepe4yHoro ce4dyeHua C
NONOXUTEJTbHbIM NI 06paTHbIM 3HaKOM MO OTHOLUEHU K MOMEHTaM B KOJTOHHE.
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a - nnowiaaka NpUoXKeHUsl Harpysku BHYTPY MNIIOCKOro aNeMeHTa; 6, 8 - TO Xe, Y Kpasi MITIOCKOro afleMeHTa; 2
- NPV KPecTooBpa3HOM PacMonoXeHW NnonepeyHon apmarypbl;

1 - nnowage NpUNoOXeHNsa HarpysKku; 2 - pac4eTHbIN KOHTYP NOMepeyHoro ceveHuns; 2’ - BTOpon BapuaHT
pacnonoXeHns pac4eTHOrO KOHTYPA; 3 - LIeHTP TSXEeCTU pac4eTHOro KOHTypa (MecTo nepeceyeHuns ocem

Aiu 1]); 4 - ueHTp TSKECTU NNOLaaKM NPUNOXEHNS HArpy3skn (MecTo nepeceyeHusi ocen ¥ u ¥ ); 5-

nonepeyHas apmatypa; 6 - KOHTyp pacyeTHOro NonepeYvHoro ceyeHns 6e3 yyeta B pac4eTe NonepeyHon
apMmaTypsbl; 7 - rpaHuua (Kpai) nrockoro aneMeHTa

PucyHok 16 - Cxema pac4eTHbIX KOHTYPOB MOMNEPEYHOro CeYEHMS NMPU NPOAABIMBAHMM
Pacyem anemeHmos Ha rnpodassnusaHue rpu delicmauu cocpedomoyeHHOU curbi

6.1.35 Pacuyer oanemeHTOB 06€3 nomepevyHOW apmaTypbl Ha MpOAaBNMBaHWE MpuU OENCTBUM
COCPEeAOTOYEHHON CUMbl MPOU3BOASAT U3 YCIOBUS

P28, (6.90)
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roe & - cocpefoToveHHas curna OT BHELUHEN Harpy3ku;

Fj}],uff - NpefenbHoe ycunue, BoCnpuHUMaemoe ctaneunbpobeToHoMm.

Yennne Fg ui onpepensior no dopmyne

roe ﬂﬂ, - nnowagb PacyeTHOro MONEpPeYHOro CeYeHUsl, PacrorioXeHHoro Ha pacctosHum 0,5 % ot

rpaHu1Lbl NOLWAaan NPUNOXKEHNS COCPEAOTOUMEHHON CUMbl & ¢ paboyeil BLICOTON cedeHus # (CM. PUCYHOK

17).

v
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1- pacyeTHOe norepevyHoe ce4veHune, 2- KOHTYpP pac4eTHOro nonepe4vyHoro ce4eHus; 3- KOHTYp nnowagkun

PucyHok 17 - Cxema gnsi pacyeTta ctanemnbpobeToHHbIX aneMeHTOB 6e3 nonepeyvHor apMaTypbl Ha

NPUNOXEeHNA Harpy3ku
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npogaBrinBaHne

Mnowaab ﬂﬁ, onpefensoT no gopmyne

Ag =u-ty, (6.92)

rae i - NepuMEeTpP KOHTYpa pacyeTHOro NonepeyvyHoro ceveHus;
%y - npuBeneHHas pabouas BbicoTa cevenua Hg = 050k, +ﬁny} , A EEDJJ - paboyas BbicoTa
ceyeHuss aAns NpoAonbHON apMaTypbl, PacrnorioXeHHOW B HanpaBneHun ocen Y u ¥ .

6.1.36 PacyeT oanemMeHTOB C nMOMNepeyHon apmMaTypol Ha npoJaBnvMBaHMe nNpu OENCTBUM
COCpPenoTOYEeHHOW cunbl (CM. pUCYHOK 16) NponsBoasT U3 ycrosus

F= Fjb,uff + st,uif ) (6.93)

rae Fauli - NpefensbHoe ycunve, BOCIPUHIMAEMOoe NonepeyHol apMaTypoil Mpu NpoAaBNMBaHY;

Fjb,uff - npegenbHoe ycunue, BOCMpYHMMaemoe cTtanedubpobeToHOM, onpegensemoe COrmacHo
6.1.35.

Ycunue st,ugf , BOCMpPMHUMaeMOe MonepeyHor apmaTypor, HOpPMarnbHOW K MPOAOSIbHOW OCK

3reMeHTa 1 pacnosioXXeHHON paBHOMEPHO BOOMb KOHTypa pac4eTHOro NornepeyHoro ceveHusl, onpeaensior
no copmyne

st,uff =0,8g 5, 1, (6.94)

roe o 5y - YCUNE B NonepeyHor apmMaTtype Ha eavHULy ONWHbI KOHTYpa pacyeTHOro NornepeyHoro ceyveHus,

pacnonoXeHHo B Npeaenax pacctosaHus 0,5%; No 06e CTOPOHbI OT KOHTYpPa PacyYeTHOTO CeYeHNs

R, A

SH OSSN

Tow = sy (6.95)

30ecCb J":lsw - nnowagb ceYeHund I'IOI'IGpG‘-IHOVI apmMmaTtypbl C LWaromMm &, , pacnofioXXeHHasa B npepenax

paccToAHnA 0,5.';2|:| no obe CTOPOHbI OT KOHTYpa pac4eTHOro nonepe4yHoro ce4eHna no nepuMeTpy KOHTypa

pac4eTHOro nonepe4vyHoro ce4yeHus,;
if - NepuMeTp KOHTypa pac4eTHOro nonepe4yHoro ce4eHuA.

Mpyn pacnonoXxeHun nonepeyHon apMaTypbl HE PaBHOMEPHO MO KOHTYPY pacYeTHOro mnornepevyHoro
CeyeHus, a COCPedOTOYEHHO Yy Ocey NnNnowagky nepefadvym Harpy3kvm (kpectoobpasHoe pacrnonoXeHue
nonepeyvHor apmartypbl) NEPUMETP KOHTYpa i ONS NONEepevyHon apMaTypbl NMPUHUMAKOT MO aKTUYECKUM

ANYHaM  y4acTKOB PACrOMNOXEHWs MonepeyHoit apmatypbl L, © st}. MO pacyeTHOMY KOHTYpy
npoaasnuBaHng ( CM.pUCYHOK 18, 2).

3HaveHune Fﬁ,uff +F5w,uff npuHMMaloT He Gonee 2 F_ﬁ],uff . MonepeyHyto apmatypy y4uTbiBalOT B

pacyeTe npu st,ugf He meHee 0,25 Fﬁ,uff .

3a rpaHuLen pacronoXeHWsi MomnepedHor apMaTtypbl pacyeT Ha npoAasnuBaHMe NPOM3BOASAT
cornacHo 6.1.35, paccmaTpuBasi KOHTYp PacHYeTHOro MOMEepeYHOro ceuveHnss Ha paccTosHum 0,5 4 oT

rpaHnubl pacnofioXeHnda nonepequﬁ apmMartypbl (CM. PUCYHOK 18) npl/l CcoCcpenoTo4EeHHOM pacrnosioXeHnn
nonepequﬁ apmMatypbl no ocdamMm nnowagkn nepenadvn Harpyskm, Kpome TOro, pacquanZ KOHTYpP
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nonepeyvHoro cedyeHus cranedpubpobeToHa NPUHUMAOT MO AUAroHanbHbIM NIMHUAM, CriefylolmMM OT Kpas
pacnonoxeHus nonepeyHon apmatypbl (CM. pucyHok 16, 2).

MonepeyHas apMaTypa AOMmKHA YOOBETBOPSATb KOHCTPYKTUBHBIM TpeboBaHusM, npuBeaeHHbIM B Cl1

63.13330, Npu HapyLLeHMM KOTOPLIX B pacyeTe Ha NpodaBnuBaHne crieqyeT yYnTbiBaTbh TOSBbKO MNONEPEYHYHO
apmartypy, nepecekarLLyo nMpaMmuay NpoAaBnuBaHus, Npyu obecneyeHmn yCrioBuii ee aHKepOoBKU.

Pacuem anemeHmos Ha npodaenueaHue rnpu Oeticmeuu cocpeaomoquHb/x cunbl U usaubarouiez0
MoOmMeHma

6.1.37 Pac4yeT anemeHTOB 6€3 NonepeyHon apmaTtypbl Ha NpoAaBnMBaHue nNpy COBMECTHOM AeNnCcTBUm
COCpPeaoTOYEHHbIX CUrbl U n3rnbaroLwero MoMeHTa (PUCYHOK 17) NponssBoadAT M3 yCroBus

i + M
Four Mpup

<1

(6.96)

roe & - cocpefoTOYeHHas cura OT BHELUHEN Harpys3ku;
A - cocpeoTOYEHHBI U3rMbaloLWMn MOMEHT OT BHELLHEN HAarpysku, YYUTbIBaEMbIN NP pacyeTe Ha
npoaaenueaxue (6.1.34);

Fﬁ’uff " Mjb’ujf - MpefenbHble COCPEeAOTOYEHHbIE cCuna M u3rnmbaroLwmMi MOMEHT, KOTOpble MOryT
ObITb BOCNPUHSATLI cTanednbpobeToHOM B pacHeTHOM MONEPEYHOM CEYEHUN MPU UX pa3aenbHOM OENCTBUN.
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1- pacyeTHOe norepevyHoe ce4veHune, 2- KOHTYpP pac4eTHOro nonepe4yHoro ce4eHus; 3- rpaHnubl 30HbI, B
npegenax KoTopbixX B pacyeTe y4nTbiBaeTCA nonepedvyHasa apMmartypa; 4 - KOHTYpP pac4eTHOro nonepe4vyHoro
ceyeHuns bes y4yeTa B pac4eTe nonepequVl apMartypbl; 5- KOHTYpP nriowaky NnpunoXxeHusa Harpy3kum

PucyHok 18 - Cxema gns pacyeta ctanedunopobeTOHHbIX NIUT C BEPTUKANbHOW paBHOMEPHO
pacnpeeneHHon nonepeyHon apmaTypon Ha npofaBnuBaHme

B KapkacHbiX 34aHMSIX C MIIOCKMMM MNEPEKPLITUSIMU COCPEOOTOMEHHbIV U3rMbatoWmnii  MOMEHT
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MEO-: paBeH CyMMapHOMYy M3rM6arou.|,emy MOMEHTY B Ce4eHUAX BerHeIZ N HUXKHEWN KOJTOHH, NPUMbIKAOLWNX K
nepeKkpbITUO B pacCMaTpuBaeMoM yarne.

MpenenbHbI N3rMbaroLLNn MOMEHT Mjb,u,_ff onpeensT no dopmyne

Mpun = Epe Wa Fg, (6.97)

roe ij - MOMEHT COMpPOTMBIEHNSA PacYETHOro NornepeYHoro ce4YeHuns, onpegensieMblin cornacHo 6.1.39.

I'Ip|/| OencTemm mnsrnbarowmx MOMEHTOB B OBYyX B3aMMHO nepneHauKynAapHbIX MIIOCKOCTAX pacyeTt
npon3BoadAT U3 ycrnosua

X

A
oM LT

Fouwr Mpruw Mpyur (6.98)

rone &, Mxm My - COCpenoTOYeHHbIe cuna n usrnbarowme MOMEHTbl B HanpaBneHusax ocem Y um ¥,
yuuTblBaeMble Npu pacyeTe Ha npodasnuBaHue (6.1.34), OT BHELLHEN Harpy3ku;
Fjb,ue‘f ) Mjb,x,u!f ) Mij,qu - npegenbHble COCPEAOTOYEHHbIE cuMna U marmbarowme MOMEHTbI B

HanpaeneHnsx ocen Y u ¥ , KoTopble MOryT ObiTb BOCMPUHATHI cTanedubpobeToHOM B pacyeTHOM
nonepeyHoM CeYeHMn Npu ux pasgenbHOM AeNCTBUN.

Ycunue Fﬂj,uff onpegensaT cornacHo 6.1.35.

Yonrms Mg o v Mgy 4 ONpenensioT cornacHo  ykasaHMsiM, MPUBELEHHIM Bbile, NPy
0EeNCTBMM MOMEHTA B NTIOCKOCTN OCEN ¥ U ¥ COOTBETCTBEHHO.

6.1.38 PacueT npoYHOCTU 3MNEMEHTOB C MONepeyvyHon apMaTypor Ha npoJaBnuBaHue npu AencTsuu
COCPEeOoTOYEHHON Ccunbl M U3rMbarLwmMx MOMEHTOB B ABYX B3aWMHO MEPNeHOUKYNSIPHbIX MIOCKOCTAX
Npou3BOaAT M3 YCroBuUS

A
z + M, + i =1 5.99
Fjb,uff + st,uff Mjb,x,uff + M.sw,x,u.!’f Mjbg,uif +M.sw,_}l,u£’f ’ (6.99)

rne &, M,n My-CM.6.1.37;

Fﬂg,ug‘f, Mﬂ;,xﬂjf n Mﬁ,y#ff - npeaerbHble CcOCpenoTO4YEeHHbIE Chma un narnbaroime MoMeHTbl B

HanpaBneHusx oce Y M ¥ , KOTOpble MOryT OblTb BOCMPUHATLI cTaneuépobeToHOM B pacyeTHOM
nonepevyHoOM CeyeHUn Npu Ux pasgensHoOM AeACTBUN;

st,uff , M_gw,x,uff " Msw,yﬂ:f - NpefenbHble COCPEeAOTOYEHHblE cumna U usrnbarolime MOMEHThl B

HanpaBneHusix ocen ¥ u ¥ , KoTOpble MOryT ObITb BOCMPUHATLI MOMEPEYHON apmaTypor npu Ux
pasfenbHOM OEeNCTBUN.

Yeunus Fjb,u.!’f , Mjb,x;gff , M_}‘I:,y,uff n st,ugf onpeaensaoT cornacHo 6.1.36 1 6.1.37.

Yourms Mgy yuir v Mgy, BOCTpUHAMaeMble  MonepedHolt apmartypoil, HopMarbHOM K

NPOOONbHON OCU 3feMeHTa U pPacrofioKEHHOW paBHOMEPHO BOONb KOHTypa pacyeTHOro CeYeHus,
onpenenslT Npu OenUcTBUM U3rmbarollero MOMeHTa, COOTBETCTBEHHO B HamnpaBneHuuM oceir ¥ u ¥ no

dopmyne
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M.sw,uif = 0,805 Wa, (6.100)

roe w1 Wy, - onpegensiot cornacHo 6.1.36 1 6.1.40.
3Ha4eHus Fjb,uff +F.sw,u£‘f ) Mjbx,uff +M.sw,x,u§f ) Mjby,uff +Msw,‘}l,uff B ycnosun (6.99)

npuHAMaKT He Gonee 25 may , 2M g yuy, 2M gy 4 cooTBETCTBEHHO.

MonepeyHast apmaTypa LOMMKHA COOTBETCTBOBATbL KOHCTPYKTUBHbLIM TpebOBaHWSIM, NPUBELEHHbLIM B
CIl 63.13330, npu HapyweHuMn KOTOpbIX B pacyeTe Ha npoAaBnvBaHWe crnegyeT yuuTbiBaTb TOMbKO
rnonepeyHyto apMaTypy, nepecekarlLlylo nupamugy npoaaBnuBaHusi, npu obecrnevyeHnn ycnosun ee
AHKEPOBKMW.

6.1.39 B obwem cnyyae 3HavyeHMs MOMEHTA COMPOTUBIIEHUS  PacYeTHOro  KOHTypa
ctanecumbpobeToHa Npy nNpogaBnMBaHWK Wﬁﬂi}) B HarnpaBfeHuUsiX B3aUMHO MNepneHAuKyIspHbIX OCEN
X n ¥ onpegensoTt no gopmyne

‘Fﬁlrm

W =
P 5 v

(6.101)

roe fﬂ,x@) - MOMEHT MHEpLMM PacYeTHOrO KOHTypa OTHOCMTENbHO OCW fjwmu A, Mpoxoaswen yYepes
€ro LeHTp TskecTu (CM. pucyHok 16);
%) ax - MAKCUMArbHOE PacCTOsHUE OT PacYeTHOro KOHTYpa [0 €ro LieHTPpa TSKECTU.

3HaueHune MOMEHTa nHepunmn Ivﬂ:l_x(}l:] onpeaenarT KaK CyMMy MOMEHTOB nHepunn

fjbx{y]l:’ OTAEJIbHbIX Y4YaCTKOB pacCHYeTHOro KOHTypa nonepevyHoro cedYeHmda OTHOCUTESTIbHO LeHTpallibHbIX

ocen, npoxogdawmnx 4Yepe3 LUEeHTp TAXeCTU pacCHeTHOro KOHTypa, NpuUHMMaad YCIOBHO LWWUPUHY KaXaoro
y4acTKa paBHOIZ eanHuue.

MonoxeHne UeHTpa TSXKEeCTU pac4eTHOro KOHTypa OTHOCUTENbHO BbIGPaHHOM OCW OMpeaenstoT no
dopmyne

ZE'J A ':-yz:'
x¥lg = Tﬂ (6.102)

roe £, - AnvHa oTAenbHOro yyacTka pacHeTHOro KOHTYPa;

e [ ;u‘]-]ln - PAcCTOsIHME OT LIEHTPOB TSKECTU OTAENMbHbBIX YY4ACTKOB PacyYETHOro KOHTYpa A0 BbiOpaHHbIX
ocei.

I'Ipvl pacyeTax npuHMMarT HanMeHbllne 3Ha4YeHNA MOMEHTOB COMNMpPOTUBI1IEHUA Wﬁ;x n Wﬁ;} .

6.1.40 3HayeHUa MOMEHTOB COMPOTMBIIEHUSA NOMNepeyHon apMaTypbl NPy NpoAaBnMBaHNN Wsw,x(y) B
TOM cny4vae, Korga norepevyHas apmaTtypa pacrionoXeHa paBHOMEPHO BAOMb PaCYETHOro KOHTypa

Ay

npoaaBiinBaHnAa B npegenax 30Hbl, rpaHnlbl KOTOpOI7I OTCTOAT HaA pacCTOAHUN E B KaXXOyl CTOPOHY OT

KOHTypa npogaenvBaHusa ctagedumbpobetoHa (cM. pucyHOK 18), NpUHMMAOT paBHBIMW COOTBETCTBYHOLLMM
3HaYeHVAM Wﬁ,x " Wj;g,}.

Mpu pacnonoxeHnn nonepeyHon apMaTypbl B NIIOCKOM 3fieMEHTEe COCPEAOTOYEHHO MO OCAM rPy30BOii
Mowaaku, Hanpumep, Mo OCKU KOMOHH (KpecTooBpasHoe pacronioXeHWe MonepeyHolt apMartypbl B
NepeKkpbITAM), MOMEHTbI COMPOTMBIIEHNS MOMNEPeYHON apMaTypbl ONPeaensioT Mo Tem e npasunam, Y4To 1
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MOMEHTblI COMNpPOTUBIEHNUA CTaJ'Ie(*)I/I6pO6eTOHa, npuHMMaa COOTBETCTBYHOLLYHO (baKTW—IeCKyPO ONNHY
OrpaHN4YeHHOro y4acTtka pacnosfioXeHus nonepequPl apmMaTtypbl N0 pac4eTHOMY KOHTYpPY npoaaBrinBaHUA

Lawxn Lswy (oM. pucyrok 16, 2).

6.2 Pacuyet anemMeHTOB cTanechunobpoO6eTOHHbIX KOHCTPYKUUM MO npedesibHbIM COCTOSIHUSAIM
BTOPOM rpynnbl
6.2.1 PacyeTbl N0 NpederibHbIM COCTOSHUAM BTOPOW rpynibl BKIIOYAOT:
- pacyeT no obpa3oBaHnIo TPELLUNH;
- pacyeT No PacKpbITUIO TPELLMH;

- pac4yeT no gedopmauusam.

6.2.2 Pacyet no obpasoBaHuiO TpelMH NPOM3BOAAT, Korga Heobxooumo obecneunTb OTCYTCTBUE
TPELLUH, a TaKke Kak BCroMoraTesnbHbIv NpU pacyeTe Mo PackpbITUIO TPELMH 1 No gedopmanusm.

6.2.3 NMpun pacuyeTe No obpasoBaHMO TPELUUH B LENsSX UX HegonyleHnst kKoaddULNEHT HaaeXHOCTH
no Harpyske npuHumatot ¥y > 1,0 (kak npu pacyeTe no npoYHocTm). Mpu pacyeTe No PackpbITUIO TPELLWH 1
no pgedopmMauusam (BKM4Yas BCMOMOraTenbHbI pacyeT no oOpal3oBaHWMO TPELLMH) NPUHUMAT
KO3(PULIMEHT HapexHoCTH no Harpyske 7y =1,0.

Pacuet cTanecnbpo6eTOHHbIX 3/IEMEHTOB MO 06Pa30BaHUIO U PACKPLITUIO TPELLMH

6.2.4 PacyeT cTanedmbpobeTOHHbIX 311IEMEHTOB Mo 06pa3oBaHMi0 TPELLWH NPOV3BOAAT U3 YCIOBUS

MMy, (6.103)

roe Jd - u3rmbalowmn MOMEHT OT BHELHEW Harpy3kM OTHOCUTENbHO OCK, HOPMAarnbHOW K MfIOCKOCTU
OeVCTBNSE MOMEHTa M NMPOXOASLLEN Yepesd LIEeHTP TSXKECTU NPUBELEHHOIO MONEPEYHOro CeYeHNs ANeMeHTa;

M. - uwarmbalowmin  MOMEHT, BOCMPUHWMAEMbI HOPMasibHbIM — CEYEHWEM dfiemMeHTa  npu
obpasoBaHuK TpeLyH, onpegensdemMsin no dopmyne (6.107).

6.2.5 B Tex cny4vasix, korga BblnonHaetca ycnosue (6.103), BbIMNOMHAKT pacyeT NO pPackpbITUIO
TpewwuH. Pacyetr cTanedumbpobeTOHHbIX 3NEeMEeHTOB NPOM3BOAAT MO HEMNpoJOSHKMTENbHOMY WU
NPOAOIPKUTENBbHOMY PaCKpPbITUIO TPELLMH.

HenpogomkuTtensHoe packpbiTue TpeLwuH OnpeaensioT OT COBMECTHOrO OeNCTBMSA MOCTOSIHHbIX M
BPEMEHHbIX (ONUTENbHbLIX U KPaTKOBPEMEHHbIX) Harpy3oK, NpOAOIDKMTENbHOE - TOMbKO OT MOCTOSIHHBIX U
BPEMEHHbIX ANUTENbHbIX Harpy3ok.

6.2.6 PacyeT no packpbITUIO TPELLMH NPOU3BOASAT U3 YCINOBUSA
Dope = opealt (6.104)
roe ... - WMPMHA pacKpbITUS TPewuH OT OEWCTBUS BHELUHEW Harpysku, onpefensiemas cornacHo 6.2.7,

6.2.14-6.2.16;
org ulf - NPEAENBHO OONYCTUMAA LMPUHA PACKPbLITUA TPELLIMH.

3HaueHNs @gpe yif NPUHUMAIOT PaBHBIMU:

a) n3 ycnosusd obecneyeHus COXPaHHOCTKN apMaTypbl:

- knacco A240...A600, B500:
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-0,3 Mm - npn NpoaoINKNTESIbHOM PacCKpbITUN TPELLNH;

- 0,4 MM - NPV HENPOJOIMKUTENBHOM PACKPLITUM TPELLH;

- knaccos A800, A1000, Bp 1200-Ep 1400, K1400, K1500 (K-19) n K1500 (K-7), K1600 gnameTtpom
12 Mmm:

- 0,2 MM - NPV NPOAOITKUTENBHOM PacKpbITUM TPELLWH;

- 0,3 MM - NPV HENPOAOMKNTENBHOM PACKPLITUM TPELLMH;
- Knaccos Bp 1500, K1500 (K-7), K1600 anametpom 6 1 9 mm:

- 0,1 MM - NPV NPOAOITKUTENBHOM PacKPbITUM TPELLWH;
- 0,2 MM - NPV HENPOAOIMKNTENBHOM PACKPLITUM TPELLMH;

0) 13 ycrnoBus orpaHnYeHnss NMPOHULLAEMOCTM KOHCTPYKUMI (gonyckaeTtca ana cranedunbpobeToHHbIX
KOHCTPYKUMI C KOMOMHUPOBaHHLIM apMnpoBaHuem apmatypon knaccos A240... A600, B500):

- 0,2 MM - NPV NPOAOITKUTENBHOM PacKpbITUM TPELLWH;
- 0,3 MM - NpY HENPOZAOIMKUTENBHOM PaCKPbITUM TPELLMH.

6.2.7 PacyeT ctanenbpobeToHHbIX 35IEMEHTOB criedyeT NpousBoAWTb MO NPOACIKUTENBHOMY U NO
HEeMNpPOAOMKUTENbHOMY PaCKPbITUIO HOPMATbHBIX U HAKMOHHBLIX TPELLIVH.

LLInpmHy NpoaomK1TenbHOro packpbITUS TPELLMH onpeaensioT no opmyne

Fope = Hapel s (6.105)

a LWMPUWHY HEMPOZAOIMKUTENBHOMO PACcKpbITUS TPELLUH - Mo dhopMyne

Rope = Bgpel Teped ~ Aoy, (6.106)

roe de.p.1 - WUPUHA pPacCKpbITUA TpewmnH OT NPOoAOSMKUTENbHOro OENCTBMS MOCTOSIHHBIX W BPEMEHHbIX
ONUTENbHbIX HAarpy3ok;

i ape3 - WMPUHA PAcKpbITUA TPEeLUH OT HenpoaoiNKUTESIbHOro OEeNCTBUS NOCTOSHHbIX W BPEMEHHbIX
(ﬂ,J'IVITeJ'IbeIX n KpaTKOBpeMeHHbIX) Harpys3ok;

a3 - WWAPUHA PACKPBITUA TPELWMH OT HenpOoAOIKUTENbHOro OENCTBUSA NOCTOSIHHbIX U BPEMEHHbIX
ONUTENbHbIX Harpy3okK.

OnpepneneHve MOMeHTa 06pa3oBaHUsA TPELLYMH, HOPMarbHbIX K MPOAOIILHOW OCU 3NleMeHTa

6.2.8 UN3rmbarowmnii MOMeHT Mm npu obpasoBaHMM TpewmH B obLeM cryvae onpegensieTcsl no
JedopMaLnoHHON Mogernu cornacHo 6.2.13.

Onsi  3nemMeHTOB NpPSIMOYroflbHOro, TaBPOBOrO WNM  [BYTaBPOBOIO CEYEHWss C apMaTtypon,
pacrnofioXEHHON Yy BEPXHEM W HUXKHEW TpaHer, MOMEHT TPEeLMHOOOpasoBaHMs C Y4YETOM Heymnpyrux
aedopmaumii pactsiHyToro ctanegpumbpobeToHa gonyckaeTcs onpegensTb cornacHo 6.2.10-6.2.12.

6.2.9 JonyckaeTcss MOMeHT obGpa3oBaHusa TpeluMH onpedensTtb 6e3 yyeta Heynpyrux gecopmauuii
pacTsaHyToro cranecgpubpobetoHa no 6.2.12, npuHumas B dcopmyne (6.107) Wp; =Wy M 3HauEHVE

Rﬁ;.f,sgr BMECTO 3Ha4yeHus Rﬁfz,sgr . Ecnn npn stom ycnosue (6.104) wnu ycnosue (6.126) He

yOOBMNETBOPSTCA, TO MOMEHT o00pas3oBaHWsi TpewuH crnegyet onpefenstb C  y4eTOM  Heynpyrux
aedopmaunii pactsHyToro ctanecpunbpobetoHa.
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6.2.10 MomeHT ob6pasoBaHWs TpPewWwMH C Y4eTOM Heynpyrux gedopmauun  pacTaHYTOro
ctanegubpobeToHa onpeaenstoT B COOTBETCTBUN CO CrieAyOLLMMU MOMOXEHUAMMU:

- Ceé4YeHuna nocne }J,erOpMVIpOBaHVIFI OCTaloTCA NITOCKNMMU;

- 3MNIOpY HanpsKeHUN B CXaTol 3oHe ctanedunbpobetoHa NpUHUMAOT TPEYrofibHOM PopMbI, Kak Ans
ynpyroro Tena (CM. pucyHok 19);

- 3MIOpY HaMpPsHKEHWIA B pacTsiHYTON 30He cTanedubpobeToHa NpMHMMaloT TpaneuneBnaHoh hopMbl C
HanpsKeHUsIMM, He MpPeBbIlAOWMMM  pacyYeTHbIX 3HaYeHWd COMpOTMBMEHUs cTanedunbpoGeToHa

pacTaXXeHuto Rﬁf’sgr;

- OTHOCUTENbHYK AedopmMaunio KpanHero pacTaHyToro BoONokHa cTtanedumbpobetoHa npuHMMaroT
paBHOMN Eﬂ;ﬂ;

- HanpsbkeHusi B apMaType MNPUHUMAlOT B 3aBMCMMOCTU OT OTHOCMUTENbHbIX Aedopmaunii kak ans
ynpyroro tena.

Om
O
%)
it
Rﬂmser
a
Em O
5% -

4]
-__ﬂ__.-

Efpt1 Ribt ser
6

HN.
¥t

1 - ypoBEeHb LieHTpa TSHKeCTW NPYBEAEHHOTO MOMNepPeYHOro cevyeHmust
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PucyHok 19 - Cxema HanpsXeHHO-0edOpPMUPOBAHHOIO COCTOSHUS CEYEHUS ANeMeHTa Npu NnpoBepke
obpasoBaHus TpeLUrH Npu encTsnm narubatoLlero MoMeHTa (a) u nsrubatroLero MoMeHTa 1 NPoAONLHON
cunol (6)

6.2.11 MomeHT o06pasoBaHuWst TpewWwMH C Yy4eToM Heynpyrux gecdopmaumii  pacTsHyTOro
ctanecunbpobeToHa onpeaensatoT no opmyne

My, = Rﬁlf,ser ' Wpf TN ey, (6.107)

roe ng - YNpyronnactmyeckMin MOMEHT COMPOTMBIIEHUS CEYEHUs ANs KparWHero pacTaAHYTOro BOJIOKHA
cTtanegubpobeToHa, onpegensembin ¢ yyetom 6.2.10;
&y, - PacCTosiHNe OT TOYKM MPUNOXEHWUS NPOAONBbHOW cuibl jf (PACNOMNOXEHHOW B LEHTPE TSXKECTU

NPUBEAEHHOIO CeYeHUsl 3nemMeHTa) A0 SAPOBOM TOYKM, Haubonee yhaneHHoW OT pacTAHYTOW 30HbI,
TpeLMHoo6pa3oBaHe KOTOpoii NpoBepsieTcs.

B dopmyne (6.107) 3Hak "nntoc” NpUHMMAKOT NPU CKMMAIOLLEN NMPoJoNbHON cune i, "MuHyc" - npu
pacTArnBarpoLLEen cune.

N 3NeMeHTOB C NPSIMOYroNbHOM (hOPMOI CEYEHUS, U3rOTOBISIEMbIX U3 cTanedubpobeToHa knacca
Mo MPOYHOCTM Ha cxaTue Bf 60 1 HWxe, 3HaYeHue ng npu OeNcTBMM MOMEHTa B TMJIOCKOCTM OCU
CUMMETPUM JOoNyCcKaeTcs NPUHUMATb paBHbIM

Wt ="Wiea, (6.108)
roe V- koachduumeHT, onpegensiemelinn no popmyne (6.4a);
/4

ved - YNPYTMA MOMEHT COMPOTUBMNEHWSA MPUBEAEHHOTO CeYeHUs MO €ero pacTAHYTOW 30He,
onpegensemMbli B COOTBETCTBUM € 6.2.12.

(M3meHeHHas pegakuus, M3m. N 1).

6.2.12 MOMEHT COnpOoTUBIEHNs .7 N paccTosiHWe €, onpeadensioT no gopmynam:

!
g q= red .
e Yo (6.109)
g = W;‘ed
=
"qred , (6.110)

roe {ped - MOMEHT MHEpUMW MPUBEOEHHOTO CEYEHUs ONeMEeHTa OTHOCUTENbHO €ro LeHTpa TSHKEeCTH,
onpefensemblin no dopmyne

Lyg=1+1,+1,, (6.111)

specb [, [, I, - MOMeHTbI uHepumMM ceveHuii ctanedubpobeToHa, pacTsiHyToW apMaTypbl U CXaToi
apMaTypbl COOTBETCTBEHHO;
A4 - NNOWaAL NPUBEAEHHOTO NONEePEeYHOro CeYeHUs AnemMeHTa, onpeaensemas no gopmyne

A=A+ A a+d o (6.112)

34ecCb - KO3(PDULMEHT NpuBEAEHNs apMaTyphbl K cTanegunépobeToHy
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(6.113)

A, A, A - nnowaam nonepeyHoro ceyenmsi ctanedubpobeToHa, pPacTsiHYTON 1 CKaToi apMaTypbi
COOTBETCTBEHHO;

¥¢ - paccTtoaHue ot Hanbonee PacCTAHYTOro BOJIOKHa CTaﬂeq3M6p06€TOHa A0 UEeHTpa TAXeCTUu
npmnBeaeHHOro nonepeYvyHoro ce4YeHna anemMeHTa

Sf red
Yo =, (6.114)
-ﬂred

30ecb Sf’rgd - CcTaTU4YeCKUA MOMEHT nnowaan npuBeaeHHOro nonepe4yHoro cedYeHna anemMeHTa
OTHOCUTENBLHO Hanbornee pacTaHYTOro BorokHa ctanedgubpobeToHa.
[onyckaeTcss MOMEHT CONPOTMBNEHMS Wred onpepenatb 6e3 yyeta apmartypbl.

6.2.13 OnpepgeneHne MoOMeHTa 0BpasoBaHUSA TPELIMH Ha OCHOBE HENVHEeWHOM AedOopMaLMOHHOW
MOLENV MNpOM3BOOAT MCX0OA M3 MOMOXEHWN, npuBeaeHHbix B 6.1.18-6.1.19, HO npu 3TOM pacyeTHble
XapakTepPUCTUKM MaTepmanoB NPUHMMALOT Ans npeaeribHbIX COCTOSAHWUIA BTOPOW rpynnbl.

3Hayenne M ... onpeaensioT U3 peleHns CUCTEMbI YpaBHEHWII, NpMBEAEHHbIX B 6.1.20 1 ycrosus

(6.56), NnpHMMas B HeM OTHOCWTESNbHYIO Aedopmauuio cTanedndbpobeToHa & b max Y PACTAHYTON rpaHu
aneMeHTa OT AEWCTBUS BHELUHEW Harpy3ku, paBHOW NpegenbHOMY 3Ha4YeHUI0 OTHOCUTENbHON AedopmMaLmm
cranenbpobeToHa Npu pacTskeHun £ iz i , onpeaensemomy cornacHo 6.1.25.

PacueT WHpPUHbI packpbITUA TPeLUH, HOpManbHbIX K NPOAONLHOW OCU 3fieMeHTa

6.2.14 LLUnpuHy pacKpbITUA HOPManbHbIX TPEWMUH e (i= 1, 2, 3 - cM. 6.2.7) anNemMeHToB C
NPOAONbLHON CTanbHOW apMaTypon onpeaenstoT no popmMyne

Cepeg = PP - Wy ""?.S, (6.115)

) .0

roe - KOaPMULMEHT, YUUTLIBAIOLNIA MPOAOIHKUTENBHOCTL AENCTBUA HArpy3kn, NpUHUMaeMblii PaBHbIM:
1,0 - Np¥ HENPOOOIMKUTENBHOM AENCTBUM HArpy3Ku;

1,4 - Npy NPOJOIMKUTENBLHOM OENCTBUN Harpy3Kku;

. - KOO PULNEHT, YYNTbIBAIOLLNA HEPAaBHOMEPHOE pacnpefeneHne oTHOCUTENbHLIX AedopMauuni
pacTaHYTON apMaTypbl MeXay TpelnHaMmu; JonyckaeTcsa NpuHUMaTh kosdpduumneHT W, =1; ecnu npm 3ToM

ycnosue (6.104) He ygoBneTBopsieTcs, To 3HavyeHue W, cnegyet onpefenstb no dopmyne (6.125);

T, - HanpshkeHne B NPOAOSIbHON PaCcTAHYTOM apMaType B HOpMarbHOM CEYEeHUU C TpeLymHOn OT
COOTBETCTBYIOLLIEN BHELLHEN HArpysku, onpeaensemoe cornacHo 6.2.15;

(P - KO3(OPVLMEHT, YUUTLIBAIOLLMIA XapaKTep Harpy>KeHWs, MPUHUMaEMbI PABHbIM:

1,0 - ons anemMeHToB n3rnbaembix n BHELIEHTPEHHO CXaTblX;

1,2 - ANA pacTaHYTbIX 9NEMEHTOB;
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fs - ba3soBoe (6e3 ydeTa BNUSHMS BuOA MOBEPXHOCTM apMaTypbl) PacCTOsIHAE MEXZY CMEXHbIMU
HOpMarnbHbIMWU TPELUMHaMN, onpeaensemoe cornacHo 6.2.16.

6.2.15 3HaveHns HanpskeHus T B pacTAHYTON apmaTtype nsrmbaemblX 3NeMeHTOB ONpeaensoT no
dopmyne

_ My —.:v‘c]'_&l
Lo = (6.116)

&

roe fred, Y. - MOMEHT nHepuun n BbiCcoTa CXXaTOWN 30HbI npmnBeaeHHoOro nonepe4yHoro cevYeHna aJfieMeHTa,

onpegensiemMble C y4eTOM MIIOLWAAM CEYEHUSI CXKATOM M pacTAHYTOM 30H cTanedubpobeToHa, nnowagen
CeYeHMs1 pacTaHYTOM U CXaToW apmaTypbl CorflacHo 6.2.26, NpuHMMasi B COOTBETCTBYIOLWMX dhopMyriax
3HadyeHus KO3A(hPMLUMEHTOB npuBedeHMs apmatypbl W cTanedmbpobeTtoHa pacTaHyTOM 30HbI K
cTanedubpobeToHy CXaToWN 30HbI PaBHbIMM

E, _ Eﬁzf,red

g = Mz = & s

(6.117)

Emred B red

30ecb E_}‘El,red - npuBedeHHbln MoAdyNb AedopMauun cxatoro cranedubpobeToHa, Yy4YWUTbIBaOLLWMA
Heynpyrve Aecdopmaumnn cxxatoro ctanegpubpobeToHa u onpeaensemMsbiii no opmyne

Epn

Eﬂ:,red =
£l red

(6.118)
E ot red - onpenensiot no dopmyne (6.136).
OTHocuTenbHyto Aedopmaumto ctaneudpobeToHa & i red NPUHUMAaLOT pasHoii 0,0015.

Ana  wunsrmbaembix snemeHToB ¥, =X (pucyHok 20), rge x - BbiCOTa CXaToW  30HbI
ctanecunbpobeToHa, onpeaensiemasi cornacHo 6.2.27 ¢ yyetom (6.117).

lonyckaeTcs HanpsikeHWe &, onpenensits no dopmyne

M= Ry Ay 2y
= 1 , (6.119)

5

Uy

g

roe & - nnowaas pacTaHyTON 30HbI CEYEHUs ANIEMEHTa;

£pf - PACCTOAHNE OT TOYKU MPUNOXKEHUA paBHO,D,eIZCTByPOLLI,eﬁ yCI/IJ'IVIIZ B paCTﬂHyTOVI 30HE 3J1IeMeHTa
00 TOYKN NPUINOXeHUA paBHOLI,EI7ICTByIOUJ,el7I yCMﬂMVI B C)XXaTOW 30HE 3M1IEMEHTA;

Z, - pacCcTosHMe OT LEHTpa TSHKECTM PpacTAHYTOW apmaTypbl A0 TOYKU  MPUNOXKEHUS
paBHOLENCTBYIOLLEN YCUMUIA B CKaTON 30HE aneMeHTa.

[na anemMeHTOB NMPSAMOYrofibHOrO MOMEpPEeYHOro CeYeHust npu OTCYTCTBMM (Unm 6e3 ydyeTa) cxaTomn
apmaTyphbl 3HaYeHnsa Z.u Zps (6.119) onpeaenstoT no hopmynam:

Iy = (6.120)
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1- YPOBEHb LIEHTpa TAXeCTU npnBeeHHOro nonepe4vyHoro ce4eHnd

PucyHok 20 - Cxema HanpsiXeHHO-4ePOpPMUPOBAHHOIO COCTOSHUSA afieMeHTa C TpeLmHamMmu Npyu AencTesnm
nsrmnbatoLLiero MomeHTa (a, 6), usrnbaroLLero MOMeHTa 1 NPOAObLHOM CUrbl (B)

Mpu peicTBuM m3rmbarolwero MoMeHTa Af U NPOAONbHON CUMbl i HanpsbkeHue . B pacTAHyTON
apmartype onpeaensaoT no gopmyrne

M by — A
Gszl (D yc}-l_ j|'c'5.::1

Ived - Ared (6.121)

roe 'A.P‘Eri’ Y. - nnowagb npuBedeHHOro rnornepe4vyHoro cevYeHua 3nemMeHTa U paccTodaHue OT Hanbonee

CKaToro BOSIOKHa cTanedgubpobeToHa [0 LeHTpa TSKEeCTU MPUBEAEHHOro CedeHus, onpedensieMble Mo
obWyM npaBunaM pacyeTa reOMeTPUYECKUX XapaKTepUCTUK CEYEeHWN YMNpYyrnx IIEMEHTOB C Y4eTOoM
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nnoLlagen ceyeHus CXXaTtonM U pacTsaHYTOM 30H cTtanedumbpobeToHa, nnowafgen cedeHus pacTaHyToOn U
ckatoM apmatypbl  cornacHo  6.2.27, npvHMMast  Ko3(dUUMEHTbl  MpuMBEAEHWs apmaTtypbl W
ctanedubpobeToHa pacTsiHyTOM 30HbI K cTanedunbpobeToHy cxaToi 30HbI No (6.117).

HanpsikeHvne &, gonyckaeTtcs onpeaensits no popmyne

5 = N (e, iZ.S}_RjIsz,SEJ‘ Ay -z
s Az, , (6.122)

roe #.- pacctosHue OT LeHTpa TAXeCTu paCTFIHYTOVI apmatypbl 0O TOYKM NPUITOXEHUA l'lpO,El,OJ'IbHOVI cunbl

M
AJ C yyeToMm aKcUeHTpuUcuTeTa, paBHOro E

Ansi anemeHTOB MNPSIMOYrofIbHOTO CEeYeHWst Mpu OTCyTCTBUM (Unu 6Ge3 yyeTta) CxaToh apmaTypbl
3HayeHns £, M Zp; B (6.122) pgonyckaetca onpegensats no copmynam (6.120), B KOTOpble BMECTO

X cnefyet noACTaBNATb Ay, - BbICOTY CXKaTON 30HbI CTaﬂe(*)VI6p06eTOHa C y4eTOM BITUAHUA I'IpOﬂ,OJ'IbHOIZ

cunbl, onpegendemyo cornacHo 6.2.27, npuHUMasi KO3UUMEHTbI NpuMBEeAeHUs apmaTypbl W
ctanecunbpobeToHa pacTaHyTOM 30HbI k cTanedubpobeToHy no (6.117).

B dopmynax (6.121) n (6.122) 3Hak "nnioc” npuHMMalOT NpyW pacTarMBatollen, a 3Hak "MUHYC" npu
CXXUMatoLLen NpoaosibHON cune.

HanpskeHnss . He [OSKHbI NpeBblWaTb 3HAYEHUA pacyeTHbIX COMPOTUBIIEHWA apMaTypsl

pacTsXeHWIO ANsi NpefernbHbIX COCTOSHUIA BTOPOW rpynMbl Rs,sgr .

6.2.16 3HaueHnss 6a30BOr0 PacCTOAHUSA MEXAY TpewmHamm £; onpeaensioT no gopmyre

d
Iy =kp | 50405 gy 3 —

) (6.123)

n npuHumatoT He Bonee ;.
B dpopmyne (6.123):

k_;‘- KO3 PUUMEHT, NPUHNMAEMBIA PaBHbIM:

!
I
1,0 - npu 5{50;

d J
so.-L  s0=-L <100,
1, - Ay

h)
I
0,5 - npu E}IUU’

roe .:ff n f_f - AvameTp u anuHa pubpsl;

Py - KO3(PDULMEHT, yUnTbIBAKOLWNIA NPOUIb NPOAONLHON apMmaTtypbl, MPUHUMAaEMbIN PaBHbLIM:

- 0,5 - ons apmartypbl nepuoanyeckoro npoduns;

- 0,8 - ona rnagkon apmarypesl;

51



(P53 - KOAMMDULMEHT, YUUTLIBAIOLLUIA XapaKTEP HArpyXeHusl, IPUHUMAEMbI PaBHbIM:

- 0,5 - oNa anemMeHToB U3rMbaemblx N BHELIEHTPEHHO CXaTbiX;

- 1,0 - onNa pacTaHYTbIX 3NIEMEHTOB;

@ ; - HOMUHambHbIA AMaMeTp apMaTypbi;
H 7 - K03t prLUMEHT MBPOBOro apMupoBaHus No obbemy.

Ecnn npu nposefdeHun pac4yetoB 3HaueHue kodduumeHTa H 7 He ycTaHoBneHo, To B dopmyny
(6.123) noagcTaBnstOT €ro MMHUMaInbHO AOMYCTUMOE 3Ha4YeHue, onpegensiemoe no gpopmyne (8.4).

3HayeHus Ay onpenensloT Mo BbICOTe PacTAHYTOM 30HbI cTanedubpobeToHa Xy , MCMONb3ys
npasuna pacyeta MOMeHTa 06pa3oBaHNs TPELLMH cornacHo 6.2.8-6.2.13.

6.2.17 3HaveHus koacpdmumeHTa Y. onpegensoT no dopmyne

Csere

Wy =1-08 —— (6.124)
5

rae T - HamMpskeHMe B MPOAOSIbHOM PacTAHYTOM apmaType B Ce4YeHuM C TPeLMHOW cpasy nocne
obpasoBaHMa HOpMarnbHbIX TPELLMH, onpegensemoe no 6.2.15, npuHnMas B COOTBETCTBYHOLWNX hopmynax
svaveHus M =M.,

7, - TO XXe, NP1 AeNCTBUM paccMaTpnBaeMon Harpysku.

[ns narnbaembix anemMeHToB 3HavyeHne koadduumneHta W, gonyckaetcs onpeaensaTb no hopmyne

M
W, =1—U=3-% (6.125)

’

rae M ... onpegensior no dgopmyre (6.107).
PacueT anemeHTOB cTanedmbpobeTOHHbLIX KOHCTPYKLMIA No aedopmaumsam

6.2.18 PacueT anemeHToB cTanedunbpobeTOHHbIX KOHCTPYKUUN no aedopMaumsiM npom3BogaT C
Y4ETOM 3KCMyaTaumMoHHbIX TpeboBaHMI, NPEaBbABIISEMbIX K KOHCTPYKLMSM.

PacueT no gedopmauuamM crnegyeT NpousBoauTb Ha AEUCTBUE:

- MNOCTOAHHbLIX, BPEMEHHbIX AONUTeNIbHbIX W KPAaTKOBPEMEHHbIX Harpy3ok npu orpaHn4eHunn
p,e(bopmau,wﬁ TEXHONTOTMYEeCKUMU UINMN KOHCTPYKTUBHbIMU Tpe6OBaHMF|MI/I;

- MOCTOSIHHBLIX U BPEMEHHbIX ANWUTENbHbIX HArpy3oK Mpu orpaHMdYeHun gedpopmMauunin 3cTeTU4eckuMmmn
TpeboBaHMAMM.

6.2.19 3HauyeHus npegenbHO [ONYyCTUMbIX AedopMauuin 3MEeMEHTOB NpuHumalroT cornacHo Crll
20.13330 1 HopMaTMBHbLIM JOKYMEHTaM Ha OTAeNbHbIE BUAbI KOHCTPYKUUNA.

PacueT cTanecn6po6eTOHHbIX 31IeMEeHTOB No npornéam

6.2.20 Pac4yeT ctanecunbpobeToHHbIX 3r1IeMeHTOB No npornbéam NponsBoaaT 13 ycrosus

J = Fir s (6.126)
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roe . - npornb cranedmbpobeTOHHOro arieMeHTa OT AEeCTBINS BHELLHEN HarpysKu;

Jui - 3Ha4YeHMe npeaenbHO oMyCTUMOro npornéa cranedmbpoBeTOHHOro arieMeHTa.

Mpornbbl cTanedunbpobeTOHHbIX KOHCTPYKUMIA onpeaensoT no obwuMm npaBunaMm CTPOUTENbHOM
MEXaHWKW B 3aBMCUMOCTM OT W3MMOHbIX, CABWIOBBIX W OCEBbIX [AePOPMaLMOHHBIX XapakTepucTUK
cTaneunbpobeToHHOro anemMeHTa B Ce4eHusaX No ero AnnHe (KpUBU3H, YrnoB casura u T.4.).

B Tex cny4yasx, korga npornbsl ctanedubpobeToHHbIX 9NEMEHTOB B OCHOBHOM 3aBUCAT OT U3MMOHbIX
pedopmMaunin, 3HadYeHuss NpornboB onpeaensaT MO KECTKOCTHbIM XapaKTepucTukam cornacHo 6.2.21 un
6.2.30.

6.2.21 [Ins narnbaemMbix 31€MEHTOB NOCTOSIHHOMO NO ASIMHE 3NIEMeHTa ceveHns 6e3 TpeLmH Npornobl
onpenensloT no obwuM npaBunam CTPOUTENBHON MEXaHWKM C MPUMEHEHWEM XECTKOCTU MOoMnepeyHbIX
ceyeHnn, onpegensemon no popmyne (6.130).

OnpepeneHne KPMBU3HbI CTaneUOpPOGETOHHbIX 3/IEMEHTOB

6.2.22 KpuBunaHy nsrmbaembix, BHELLEHTPEHHO CXaTbIX Y BHELEHTPEHHO PacTAHYTbIX 3fIeMEHTOB Ans
BbIYMCMEHNS MX NPOrMboB ONpeaensioT:

- AN 3NeMEHTOB MMM YYaCTKOB dNieMeHTa, rAe B pacTAaHYyTOW 30He He 06pasyloTcs HOpMarsbHble K
NPOAONBHON OCY TPELLMHbI - COrNacHo 6.2.23 n 6.2.25;

- AN 9NeMeHTOB UMW Y4acTKOB 3MeMeHTa, rae B pacTaHYTOW 30He 06pasytoTcs TPELUMHbI - COrMacHo
6.2.23,6.2.24 1 6.2.26.

OneMeHTbl UMM y4acTKU 3NEMEHTOB paccmartpuBaloT 6e3 TpeLnH, ecnv TpeLLMHbl He obpa3syloTcs
[t.e. ycrnoBne (6.103) He BbINOMNHAETCS] NPV OENCTBMM MOSMTHOW Harpysku, BKIOYaOLWEn MOCTOSIHHYIO,
BPEMEHHYIO0 ANMUTENBHYIO U KPAaTKOBPEMEHHYIO Harpy3Kku.

KpuBunsHy ctanedmnbpobeTOHHbIX 3NIEMEHTOB C TpeLLMHaMM 1 6e3 TPeLLUH MOXHO Takke onpeaensTb
Ha OCHoBe AedopMaLMOHHOW Mogenu cornacHo 6.2.31.

6.2.23 |_|OJ'IHyIO KPUBU3HY narnbaembix, BHELUEHTPEHHO CXaTblX WU BHEUEHTPEHHO pacCTAHYTbIX
3NIEMEHTOB onpeaendrT no cbopmynaM:

- And y4acTKoB 6e3 TPELINH B paCTﬂHyTOVI 30HE

1_(1) 412
R A Y O (6.127)

- AnAa y4acTKoB C TpelwnHamu B paCTﬂHyTOI7I 30HEe

r r r s riy (6.128)
B cdopmyne (6.127):

1 1

r E P 5 - KPUBU3HbI COOTBETCTBEHHO OT HEenpoaOoJDKUTESIbHOro nencTeus KpaTKOBPEMEHHbIX

Harpysok 1 OT NPOAOIKUTENBHOMO AEWCTBUSA MOCTOSAHHBIX M BPEMEHHBIX ANUTENbHBIX Harpy3oK.
B dpopmyne (6.128):

1

F 1- KPpMBU3HA OT HENPOAOJNKUTESIbHOIo DEencTBumsi BCen Harpy3ku, Ha KOTOPYH NPOn3BOAAT pacyeT

no gegopmauusam;
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1
Fla
Harpysok;

- KpuBU3Ha OT HeNpoaOoSKUTESIbHOro OENCTBMS MNOCTOSHHbLIX U BpPpeMEHHbIX AOJNMNTENbHbIX

1

; 3 - KpuBM3Ha OT NpoaoJKUTENIbHOIro OEeNCTBUSI NOCTOSAHHBIX U BPEMEHHDbIX ONNTENbHbIX HAarpy3ok.

1 1 1

KpusunaHb! | 5. L - M - 4 OIPeAiensiioT cornacko 6.2.24.

1

6.2.24 KpuBusHy ctanednbpobeTOoHHbIX 3NeMeHTOoB ; OT OEWNCTBMS COOTBETCTBYHOLUMX Harpysok

(6.2.23) onpepenstoT no dopmyne

1 A
=D (6.129)

roe Af - varmbaowmii MOMEHT OT BHELUHEN Harpysku (C y4eToM MOMEHTa OT NpoAdOSfbHOW cumbl A7 )

OTHOCUTEJIbHO OCHU, Hopmaanoﬁ NMOCKOCTN AENCTBUS N3rnbatoero MoOMeHTa u ﬂpOXO/J,FILLI,eIZ yepes UeHTp
TAXECTU nNpuBeaeHHOro nonepeyHoro ce4eHnd anemMeHTa,
- n3rmbHas XecTKoCTb npunBeaeHHOro nonepe4yHoro ce4dYeHuna alNemMeHTa, onpegendaemMmasd no

dopmyne

D=Egy Iy, (6.130)

3aecb Eﬂ;l - mMoaynb pedopmauum cxkaTtoro crtanecdubpobetoHa, onpegensdemMblil B 3aBUCUMOCTU OT
npoAOIIKNTENTBHOCTU ﬂ,eVICTBVIFl Harpy3kum un ¢ y4eTomMm Hann4dna nnm oTCcyTCcTBuA TpeLuH;

fmd - MOMEHT UHepuunn npuBeneHHOro nonepevyHoro ce4eHnAa OTHOCUTEJIbHO ero UeHTpa TAXeCTH,
onpep,enﬂeMbM C y4eTOM Hann4yna mnum oTCcyTcTBmA TPELNH.

3HayeHus mopayns aedopmaumn cranedubpobetoHa i1 U MOMEHTa MHepUWM MPUBELEHHOTO

ceveHnsi Jn,g AN oNeMeHToB 6e3 TpelmH B pacTSHYTON 30HE M C TpeluMHaMu onpeaensiot no 6.2.25 u
6.2.26 COOTBETCTBEHHO.

Xecmkocmb cmaneghu6pobemoHHO20 3sIeMeHma Ha y4Yacmke 6e3 mpewjuH 8 pacmsiHymoli
30He

6.2.25 YKecTkocTb cTanedunbpobeToHHOro anemMeHTa [} Ha yvacTke 6e3 TpelivH onpegensitoT no
dopmyne (6.130).

MoOMeHT uHepummn I,.; NPMBEAEHHOrO MOMEpPeYHOro CeYEHUs arieMeHTa OTHOCUTENbHO €ro LeHTpa

TAXECTU onpenendrT Kak Anda cniowHoro tena no O6IJ.LI/IM npasunam ConpoTmBIieHUA ynpyrmx afieMeHToB C
y4yeToM BCeN nnowagu ceveHuns cranedmnbpobeToHa u nnowagen cevyeHns apmaTtypbl ¢ K03hPULUNEHTOM
npuBeneHus apmaTtypsbl k ctanedudpobeToHy £no dopmyne

Lg=I+I, a+l, o, (6.131)

roe - MOMEHT MHepuuun CTaﬂe(*)VI6p06eTOHHOFO ce4yeHnAa OTHOCUTENTbHO LEeHTpa TAXeCTu npuBegeHHOoro
nornepeYvyHoro ce4eHunsa afnemMeHTa,

I;, I.- MOMEHTBI MHEpUMM MIoLafen CeYEHNst COOTBETCTBEHHO PACTSHYTON M CKaToW apmaTypbl
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OTHOCUTESIbHO LIeHTpa TAXECTU NpuBegeHHOoro nonepe4yHoro ce4eHna anemMeHTa,

if.- KO3(ppUMLMEHT NpuBeaeHUA apmaTyphbl K cTanednbpobeToHy, onpeaensemMsiin no dopmyne

(6.132)

3HayeHve [ onpedensioT no o6LWMM NpaBuiiaM pacyeTa reoMeTpUYECcKMX XapakTepuUCTUK CeYeHMit
YNPYrnx 311IeMeHTOB.

MoMeHT uHepumn £ ,.; nonyckaetcs onpeaensTs 6e3 ydeta apmarypbl.

3HauyeHnsa moaynsa gedopmauun ctanedpmnbpobetoHa Eﬂ;l B chopmynax (6.130), (6.132) npuHumatoT
paBHbIMU:

- NPV HENPOAOIMKUTENbHOM AENCTBUM Harpy3Kku

Ep =085 Eg, (6.133)
- MPY NPOJOIPKNTENBHOM AENCTBUM HArpy3ku
E
_ __oh
Egy =g = T+ P (6.134)

rae Py qr - npuHumatot no Cr63.13330.
(N3meHeHHas pegakums, Mam. N 1).

Xecmkocmb cmanegpubpo6emoHHO20 sfleMeHma Ha yJacmke ¢ mpewuHamu 8 pacmsiHymou
30He

6.2.26 XecTkocTb cTanedmnbpobeTOHHOrO aneMeHTa Ha yyacTKax C TpelMHaMu B pacTsHYTOW 30He
ONpeAensioT C y4eTOM CNeayoLLMX NMOMNOXEHWNNA:

- ceveHus nocrie 4edopMUPOBaHNSA OCTalOTCS MITOCKMMU;
- HanpsbkeHust B ctanedmnbpobeToHe CxKaTol 30HbI ONpeaenstoT Kak Ans ynpyroro Tena;

- HanpsbkeHust B ctanecmbpobeToHe pacTsSHYTOM 30Hbl B CEYEHUW C HOPMAarbHOW TPEeLUMHOM
onpeaensiT C y4eTOM HENUHENHBIX CBOUCTB;

- paboTy pacTsiHyToro cranembpobeToHa Ha y4yacTke MeXay CMEXHbIMU HOPpMaribHbIMU TPeLLMHaMM
Yy4UTbIBAIOT NOCPEACTBOM KoadpdpumumeHta 1\, .

XKecTtkocTb cTanedunbpobeTOHHOro anemeHTa J[) Ha y4dacTkax C TpelwmHamu OonpepensioT no
dopmyne (6.130) n NnpuHUMatoT He Boree XecTkocTn 6e3 TpeLLuH.

3HauyeHne moayna gedopmaumm cxartoro cranedmbpobeToHa Eﬂ;l NPUHUMAIOT PaBHbIM 3HAYEHUIO

npuBeaeHHOro Moaynsa aAecdopmMaumm E_}‘El,red , Onpeaensemoro no dopmyne

ij,ser

Eg =Epreg =
£l red

(6.135)

B KOTOPOi 3HAYEHMS OTHOCUTENbHBIX AehopMaunil £ i rad NPUHUMAIOT PABHLIMA:

- NPY HENPOLOIMKUTENTbHOM AENCTBUM Harpy3Kku Eﬂ:l,red =0,0015;
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- NpY NPOJOIKUTENBHOM AencTBun Harpy3sku - no CI 63.13330.2018 (tabnuua 30).

3HayeHne wmoayna pgedopmauumn pactaHytoro cranedubpobetoHa Eﬂ;ﬂ NPUHUMAIOT pPaBHbIM

3Ha4YeHuo NpMBeAEHHOrO Moayns aedopmarm Eﬂ,f,md , onpegensiemoro no dopmyre

B _ ijf,ser
bt rad 2 (6.136)
rae ;2 - nNpedenbHble  OTHOcUTeNbHble  Aedopmauun  ctanedubpobeToHa npu  pacTsxeHuw,

npuHUMaemble no 5.2.9.
MOMEHT MHEpLMM MPUBEOEHHOrO MOMNEPeYHOr0 CEeYEHUs! 3rIeMEHTa { .4 OTHOCUTENIbHO ero LieHTpa
TSKECTU ONPELENSOT C Y4ETOM:

- nnowiaam ceveHusa ctanepmbpobeToHa CxaTon 30HbI;

- nrowagn cevyeHust crtanegmbpobeTtoHa pacTAHYTOM 30HblI C  YCMOBHbIM  KO3hPULMEHTOM
npvBeaeHus K cTanedubpobeToHy ckaTomn 30Hbl iy ;

- nnowagm CceyeHuss cCxaTon apmaTypbl C KO (pMUMEHTOM npuBegeHus apmatypbl K
ctanedunbpobeToHy cxxaTon 30Hbl i ;

- nnowaan pacTaHyTon apMaTtypbl ¢ KO3dMULMEHTOM NpUBEAEHNS apmaTypbl K ctanedpunbpobeToHy
CXaTow 30Hbl o7,

f?‘ﬂd:fﬂl +fﬁf'&ﬁf+fs'&‘52+fsla’51! (6.137)

roe fﬁ;, fﬁ;f, irs, irs - MOMEHTblI MHEPLUUn nrowagen cevyeHms COOTBETCTBEHHO CXXaTon U paCTFIHyTOVI

30HbI CTaJ'IerVI6pO6eTOHa, paCTFIHYTOVI N cxartomn apMaTypbl OTHOCUTEJIbHO LEeHTpa TAXeCTU npueeeHHOoro
nornepeYvyHoro ce4yeHu4.

3HayeHus fﬂ,f, I;, I, onpepensior no obwmm npaBunamM COMpOTMBIIEHUS MaTepuasos, NpuHUMast

paccTtosiHMe OT Haubomnee CxXaToro BOJIOKHA cTanegubpobeToHa A0 UeHTpa TSKEeCTU MpUMBELEHHOro
nonepeyHoro ceveHus 6e3 yyeta ctanedubpobeToHa pacTsaHYTOM 30HbI (CM. pUCYHOK 21); Ansa narnbaembix
3MeMeHTOB

Yem = Em, (6.138)

roe X, - CPeAdHsAs BbiCOTa CXXaToW 30HbI cTanedunbpobeToHa, yunTbiBaoLWas BNnsHWe paboTbl pacTAHYTOro
ctanecumbpobeToHa Mexay TpellmMHamun 1 onpeaensemasi cornacHo 6.2.27 (cm. pucyHok 21).

3HaveHus fﬂ, N Y.monpegensaT no obwum npaBunam pacdeTa reoMeTpUYecKUX XapaKTepUCTUK
CEYEHUN yNpyrmx afieMeHToB.

3HayeHus yCNoBHOTO KoadhuLmeHTa NpuBeAeHust cranedubpobeToHa pacTsHYTOW 30Hbl ik 1

K03hPULMEHTOB NpMBeaeHNSA apMaTypbl K cTanedndbpobeToHy T.qun Tiz;onpeaenstoT no 6.2.29.

(N3meHeHHas pegakuus, Mam. N 1).

6.2.27 [nsa n3rmbaembix 3/1EMEHTOB MOSIOXKEHWE HEWTPanbHOM Ocu (CpeaHss BbiCOTa CXXAaToOW 30HbI
cTtanegubpobeToHa) onpeaensoT U3 ypaBHEHMUS
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S0 = Chpy & gy Oy - Syp — gy - S0, (6.139)

roe = A0 Ry il S5g WM S, - CTaTMYECKMe MOMEHTblI COOTBETCTBEHHO CXaTOW M PACTSHYTON 30HbI

ctaneubpobeToHa, pacTsHYyTOM U CXXaTon apMaTypbl OTHOCUTENBHO HENTPAanbHOM OCH.
[na npsMOyYronbHbIX CEYEHMIN C PACTAHYTOW U CXXaToW apMaTypon BbICOTY CXaTOMN 30HbI onpeaenstoT
no popmyne

_ M
_1—05-}:51;

Tm

1 2 1 al
: \{(“‘5 (Chgp g Gy gy ) +(1—0ﬂﬁ:f){zusﬂsz +2pg - Sy 'E""aﬁan_

. (6.140)
— (M Crgp F g Ty +Cgbf’:')=

al

Esm Og = EmEs.md

Asllsz Efbﬂ? belesg.r

.

1- YPOBEHb LUEeHTpPa TAXeCTU nonepeyHoro ce4eHund

PI/IcyHOK 21 - FIpMBe,quHoe nonepe4yHoe ce4yeHmne n cxema Hal'lpﬂ)KeHHO-LI,e(*)OpMVIpOBaHHOFO COCTOAHUA
3fieMeHTa C TpelwmnHamMmm ana pacyeTa ero no p,ecbopmau,m;IM npu OencTBMM N3rmbaroLLLero MOMeHTa

[na BHELEHTPEHHO CXaTblX U BHELEHTPEHHO PacTAHYTbIX 31IEMEHTOB NOMOXEHNE HEWTPanbHON OCKu
(BBICOTY CXXaToOW 30HbI) ONPeAenstoT U3 ypaBHEHMS

Cdpotom Igotoa Lo tog i

Y = ;
Smo+ e S + 0 Sa + g Sy (6.141)

roe ¥jp- PaccTosiHMe OT HEWTpanbHOM OCU [0 TOYKM MPUIMOXEHWUS MPOAOMNLHOWM Cunbl A, oTCTosLelh OT

M

LleHTpa TSHKeCTU NOMHOro ceveHmns (6e3 yueta TpewmH) Ha paccTosHun €0 = R
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Tmo, fmn, Lo, T, Spo, S, Sin, S0 - MOMEHTBI MHEPLMM 1M CTATUMECKUE MOMEHTHI

COOTBETCTBEHHO CXaTOW M pacTaAHYTOM 30H cTanedubpobeToHa, pacTAHYTOM W CXaTou apmartypbl
OTHOCUTESTbHO HENTpParbHOM OCW.

[lonyckaeTca AN 3NEMEHTOB MNPSAMOYTOMbHOrO CEYEHUst BbICOTY CXKaTOM 30HbI MpU OEeUCTBUM
n3rnGaroLLMx MOMEHTOB A M NMPodoNnbHON cunbl i onpeaensTtb no opmMyrne

+ fred X
Amd A (6.142)

Ky = A

roe s - BbiCOTa CXaTomn 30HbI M3rnbaemoro anemeHTa, onpeaensemas no dopmynam (6.139), (6.140);

Ivad s lpad - MOMEHT MHEpUMM U NIOWAAL NPUBEAEHHOTO MOMEPEYHOro CevYeHusi, onpeaenseMble
ANs NoNHoro ceveHus (6es yyeta TpeLmH).

3Ha4veHuns reOMeTpUHECKNX XapakTepUucTuk ceveHua anemeHTa onpenendarT no oowmm npasunamv
pac4eTa cevYeHna ynpyrmx afieMeHToB.

B dopmyne (6.142) 3Hak "nntoc” NpMHUMAalOT NPy CKUMaLWERN, a 3HaK "MUHYC" Npu pacTAarneBapoLLen
NpoaoNbHON cune.

6.2.28 XXecTkocTb M3rmbaembix cTanedubpobEeTOHHLIX 3NIeMEHTOB [AOoMyckaeTcs onpedensitb Mo
dopmyne

D= B gz — %), (6.143)

roe Z - paccTosiHMe OT LeHTpa TSKECTU pacTAaHYTOW apMaTypbl OO TOYKM NPUIOXKEHNS paBHOAENCTBYHOLLEN
YCUIUI B CXXaTOW 30HE.

Ona anemeHTOB NPSMOYrOfbHOrO CeYeHWs npu OTCyTCTBUM (U 6e3 y4yeTa) cxaTonm apmaTypbl
3HayeHue z onpepensoT no dopmyne

1
Z:;ED —gxm_ (6144)
[ns anemMeHTOB NPAMOYrofibHOro, TaBPOBOIrO (C MOMKOW B CXKAaToOW 30HE) 1 ABYTaBPOBOro NONEpPeYHbIX
CeYeHUN 3HaveHne z AOorycKaeTcs NpuHMMaTh pasHbiM 0,8 Ay .

6.2.29 3HaueHve ycrnoBHOro KoadpduumeHTa npusegeHus cranedmnbpobeToHa pacTAHYTON 30HbI
cevyeHus K ctanedmnbpobeToHy CKaTom 30HbI MPUHUMAIOT C Y4EeTOM XapakTepa ero AeopMMpOBaHULA Mpu
pacTsXXeHUW paBHbIM

gy red (6.145)

3HayeHus1 K03 PMUNEHTOB NPUBEAEHNS apMaTypbl K cTanedpmbpobeToHy NPUHUMAOT paBHbIMM:

- An§a oxaTon apmarypsl

E.S
L) = —.
Eﬂl,red ; (6.146)
- AN pacTaHyTon apmaTypbl
o, E.s,red
i = —
E_}‘b,md , (6.147)
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rae Emredn £ ot red - onpepensiot no 6.2.26;

Es,red - NpvBedeHHbI Moaynb Aedopmaumy pacTaHYTOM apmaTtypbl, OonpefensiemMbll C y4eToMm
BNUsHMA paboTbl pacTsaHyToro ctanedubpobetoHa Mmexay TpeLimHamMmm no opmyrne

E.S

Jed =
50 W, - (6.148)

3HadveHus koaduumneHta W, onpegenstoT no gopmyne (6.125).

)

Honyckaetca npuHumatb W, =1 n, cneposartenbHo, T 2 =Ly . Npu atom, ecnu ycnosue (6.126)

He BbIMONHAETCA, pacyeT NPoM3BOAAT C y4eToM KoaddpuumeHta ., onpegensiemoro no dopmyne (6.125).

6.2.30 [lMpornbbl cTanedunbpobEeTOHHbLIX 3fIEMEHTOB MOXHO ONpeaensaTb no obwum npasunam

1
,.
JKECTKOCTHbIX XapakTepucTUK [ MyTeM 3aMeHbl YMpYyrux W3rMOHbIX XapakTepUCTMK &7 B pacyeTHbIX

3aBMCMMOCTSAX Ha yKa3aHHble XapaKkTepucTukn [, BbldUCnssieMble No hopmyrnam, NpuBeAeHHbIM B 6.2.24 n
6.2.28.

CTpOI/ITeJ'IbHOIZ MeXaHUKn C uncnonb3osaHnemM BMECTO KPUBU3HbI HenocpeacTtBeHHO N3rnMbHbIX

Mpy COBMECTHOM AEeiCTBUWN KpaTKOBPEMEHHON U ANUTENbHON Harpy3oK MonHbiA Nporné 35emMeHToB
6e3 TpewuH U C TpeluMHaMn B pacTsAHYTOW 30He OnpeaensioT MNyTeM CyMMMpOBaHMs NpPoruGoB oOT
COOTBETCTBYHOLUMX Harpy3ok Mo aHanorMm ¢ CyMMUPOBaHMEM KPMBM3H MO 6.2.23, NpuMHMMAas XXeCTKOCTHbIe
XapaKTePUCTUKN 1) B 3aBUCUMOCTU OT NPOAOIIKUTENBHOCTU AEACTBUSI paccMaTpyUBaEMO Harpysku.

,D,OI'IyCKaeTCFl npu onpefeneHnn >XecTKOCTHbIX XapakTepucTuk [} aneMeHToB C TpelnHamui B

pacTaHyTOW 30He npuHUMaTb KoadpduumeHt W, = 1. B atOoM crnyyae npu COBMECTHOM [AENCTBUM

KpaTKOBpeMeHHOVI N AnuTenbHomn Harpysok NOJHbIN I'IpOI'l/I6 n3rnbaembix SMEMEHTOB C TpewnHamMmu
onpenenarT nytem CyMMmunpoBaHUA ﬂpOFI/IGOB OT HenpoaoJNKUTEJIbHOIo nencTemns KpaTKOBpeMeHHOVI
Harpy3km n ot npogosnkKnUTeribHOro OEeNCTBUS ANUTENbHOM Harpy3km ¢ y4eToM COOTBETCTBYHOLMNX 3Ha4YeHun
YKECTKOCTHbIX XapakTepuctuk [, T.e. nogo6Ho TOMY, KaK 3TO NPUHATO ON1A 3N1EMEHTOB 6e3 TPEeLWWH.

OnpegeneHne KpUMBU3HbI CTanedPUOpPOOETOHHLIX 3J5IEMEHTOB Ha OCHOBE HeNIMHEeWHoOMn
aecdopmaumMoHHON Moaenu

6.2.31 MMonHyto kpuBM3HYy cTanedrbpobEeTOHHbBIX 3NEMEHTOB Ha ydacTkax 6e3 TpelunH B pacTaHyTOn
30He ceyeHus onpeaensaT no popmyne (6.127), a Ha ydacTkax € TpeluHamMn B pacTaHYTOM 30He CeYeHus -
no copmyne (6.128).

3HayeHns KpuBU3H, Bxoadwmx B dopmynbl (6.127) n (6.128), onpenensaT n3 pelleHUs CUCTEMBI
ypaBHeHun (6.46)-(6.48). MNpu aTom Ona 3NeMeHTOB C HOpMarbHbIMW TpeLlMHaMu B PacTAHYTOW 30He
HanpshkeHue B apmatype, nepecekaroLlel TpeLLmHbl, onpeaenstoT no dopmyne

- - Eéj 'v-i?”Eé?'
¥ wy o (6.149)
roe
1
3 ore
1+'113€—, (6.150)

30ecb E_y',.:;r.g - OTHOCUTEeJbHaA ,qe(bopmau,wﬂ paCTﬂHyTOIZ apmMaTtypbl B ce4eHnn C TpeIJJ,I/IHOI7I Cpasy nocne
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obpasoBaHnsi HOpMaribHbIX TPELUWH;
€4 - yCpeaHeHHas OTHocuTenbHas AedopMaLms pacTsHyTO apMaTypbl, nepecekatoLlen TpeLLyHbl, B
paccmaTprMBaeMon cTagnm pacyeTa.

Mpu onpeneneHUn KpUBU3H OT HEMPOOOIMKUTENBHONO AEWCTBUA Harpy3kM B pacyeTe MCnosb3yroT
anarpaMmmbl KpaTKOBPEMEHHOrO AedOpMUPOBaHUS CXKaTOro M pacTtaHytoro cranedubpobetoHa, a npwu
onpeneneHnn KpuMBM3H OT MNPOAOIKUTENBHOIO OENCTBUS Harpy3kMm - guarpammbl  OJSIMTENbHOro
nedopmnpoBaHusa ctanedunbpobeToHa C pacyeTHbIMU XapakTepUCTUKaMU ONs npeneribHbIX COCTOSHUN
BTOPOW rpynnbl.

[na 4acTHbIX criydaeB AENCTBUS BHELUHEeW Harpysku (M3rmb B ABYX MAOCKOCTAX, M3MMO B MIOCKOCTM
OCUM CUMMETPUWN MOMEPEYHOrO CeYeHUst SremMeHTa M T.M.) KPUBM3HbI, Bxoaswme B dopmynbl (6.127) u
(6.128), onpenensaioT u3 peLleHnsa CUcTeM ypaBHEHUI, Yka3aHHbIX B 6.1.20-6.1.23.

7 NMpeaBapuTenbHO HanNpsiKeHHbIe cTaneduopobeTOHHbIE KOHCTPYKLMK

7.1 NpepBapuTenbHbie HaNPsXXeHMA apMaTypbl
7.1.1 TpensaputernibHble HanpsikeHust apmatypbl  Cgp npuHumator He Gonee 0,9 Rs,n ans

ropsyekataHoh W TepMOMEXaHM4eckn YNPOYyHEeHHOW apmatypbl UM He 6Gonee 0,8 Rs,n ans
xonogHogeopMUpoOBaHHON apMaTypbl U apMaTypHbIX KAHATOB.

7.1.2 Tpn pacyeTe npenBapUTENbHO HaMPSHKEHHbIX KOHCTPYKUMIA CrneayeT y4uuTbiBaTb CHUXKEHWE
npenBapuTENbHbIX HaMNpPsKEHW BCNEACTBUE MOTEPb NPEABaPUTENBHOIO HAMpPsPKEHWS - OO0 OKOHYaHWS
nepegayn ycurnuMin HaTskeHust Ha cTanedumbpobeToH (nepBble noTepu) M nocrne nepefayn ycunus
HaTsKeHus Ha cTanedmbpobeToH (BTOpble NoTepwm).

Mpw HaTsXKeHUW apMaTypbl Ha yNopbl criegyeT yunTblBaTh:

- nMepBble NOTEpPU - OT penakcauuv npeaBapuTernbHbIX HanpsbkeHUn B apMaType, TeMnepaTypHOro
nepenaga npu Tepmuyeckon obpaboTke KOHCTpyKuuKr, Aedopmaumum aHkepoB M Aedopmaunv opmbl
(ynopos);

- BTOpblE MOTEPU - OT YCagku 1 nonsy4vecTtu cranedpubpobeToHa.

Mpwv HaTsKeHUM apmaTypbl Ha cTanednbpoGeToH crneayeT yunuTbiBaTh:

- NepBble NOTeEpPU - OT AedopMaLUn aHKEPOB, TPEHUSI apMaTypbl O CTEHKM KaHarnoB Ui NOBEPXHOCTb
KOHCTPYKLIMU;

- BTOpblE NOTEpU - OT penakcauun npeasapuTenbHbIX HanpsXXeHn B apMatype, ycagkm 1 nonsy4yectu
ctanegubpobeToHa.

(N3meHeHHas pegakuus, Mam. N 1).
7.1.3 lNoTepwu oT penakcaumm HanpsXXeHu apMatypbl ﬂﬁsf_ﬂ onpefensoT no dopmynam:
- ans apmatypsl knaccoB A600-A1000 npu cnocobe HaTSXEHUSI:

MEXaHU4YEeCKOM - ﬁﬁsf_ﬂ = U,l'ﬁsp — 20, (7.1)

anekTpotepmuieckom - AT = 0,030, ; (7.2)

- Ans apmaTtypsbl Krnaccos Bp 1200-Bp 1500, K1400, K1500, K1600 npu cnocobe HaTsXeHus:

Tap
MeXaHN4YECKOM - Al =| 0,22 R, - 01 O, (7.3)

2
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anekTpoTepmuieckom - G = 0,05, . (7.4)

3necb GSP , MMa, npuHnmaetca 6e3 notepsb.

Mpu oTpULATENBHBIX 3HAYEHNIX T sp1 NPUHUMAIOT £ T 51 =0.

I'Ip|/| HanMuum Gonee TOYHbLIX AAHHbIX O penakcaunn apmMmatypbl OOonyCKaeTCcA NpUHUMaTb WHbIE
3Ha4YeHnA noTepb OT penakcayunn.

7.1.4 TloTtepn ﬁGSPg OT TemnepaTtypHoro nepenaga ¢ , °C, onpegensiemMoro kak pasHOCTb

TemnepaTyp HaTsHyTOM apmaTtypbl B 30HE HarpeBa U YCTPOMCTBA, BOCMPUHUMAIOLLErO YCUMNS HaTSHXKEHUS
npw Harpese ctanednbpobeToHa, NPUHMMAOT paBHbIMU

AG 5 =1,254¢ (7.5)

MpY OTCYTCTBMU TOYHLIX AAHHBLIX MO TEMNEepaTypHOMY nepenaay AonyckaeTcs npuHuMmaTb ff = 65°C.

Mpu Hanuumm Gonee TOYHbIX AaHHbIX O TemnepaTypHon o6paboTke KOHCTPYKUMM AonyckaeTcs
NMPUHUMATbL MHbIE 3HAYeHNs NOTePb OT TeMNepaTypHOro nepenaga.

7.1.5 MNMoTepwn oT gedpopmauum ctanbHON PopMbl (YNOpoB) ﬂﬁspg npyv HEOAHOBPEMEHHOM HaTSHXKEHUN
apmaTypbl Ha bopMy onpeaensoT no popmyrne

n—1 Al
-TES, (7.6)

B3 = in

roe # - Yncno CTepXxHen (rpynn CTEPXXHEN), HAaTATMBaeMbIX HEOLHOBPEMEHHO;
MJ - conuxkeHne ynopoB MO NWHWMM OEWCTBUS YCUNUSA HaTSKEHUs apMatypbl, onpegensiemoe 13
pacyeTa gecopmarmm opMmsbl;

[ - paccTtosiHue mMexay Hapy>XHbIMW rPaHsMM1 yropoB.

Mpy OTCYTCTBMM [aHHbIX O KOHCTPYKUMM (OPMblI M TEXHOMOrMM MU3roTOBMEHUS LOMNyCKaeTcs
NpPUHUMaTb ﬂﬁspg =30 Mlla.

Mpu anekTpoTepMUYECKOM CMocobe HaTsKeHWs apmatypbl notepu oT Aedopmaumm popmbl He
yuuTbIBaIOTCS.

7.1.6 MNoTepu oT gedpopmauumn aHKEPOB HATSKHbIX YCTPOWCTB ﬂLGSP4 npu HaTsHXEeHUW apmartypbl Ha
ynopbl onpeaensoT no gopmyre
Fi]

— &

Ao 5 (7.7)

spd =

roe f\vJ - obxaTue aHkepoB NN CMELLEHNE CTEPXKHS B 3aXKMMaX aHKEpPOB;
[ - paccTosgHue mMexay Hapy>XHbIMU rpaHsMK YNOPOB.

MpY OTCYTCTBMK AaHHbIX AOMNyckaeTcs NpUHUMaTh /M) = 2 MM.

Mpu anekTpoTepMUYeckoM criocobe HaTsKeHWs apmaTypbl NoTepu OT AedopMauuu aHKepoB He
YyYUTbIBAIOT.

7.1.7 Tpun HaTspkeHUMW apmaTypbl Ha ctanedubpobeToH NoTepu oT AedopMaLMM aHKEePOB HATSHKHbIX
YCTPOWNCTB ﬁﬁsp.:; onpefensoT no dopmyne (7.7), B KOTOPON NPUHUMAIOT ) = 2 MM, @ NOTepU OT TPEHUS O
CTEHKW KaHarnoB 1nn NOBEePXHOCTb KOHCTPYKLMU onpeaensoT no dhopmyne
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1
'&G'Sp? = l_é‘mx-}ﬁﬁl G'SP, (78)

roe & - OCHoBaHWe HaTypanbHbIX Norapudmos;
o, & - koadpduumneHTsbl, onpeaensiemble no Tabnuue 5;

X - ANnHa y4acTKa OT HaTAXHOro yCTpOVICTBa [0 pac4eTHOro cevyeHud, M;

£1- CyMMapHbIii yror NoBopoTa OCu apMaTypbl, pag;

npeABapuTenbHble HaNpsXXeHUs apmaTypbl © ;» NpuHUMaloTes 6e3 noTeps.

Tabnuua 5
KaHan nnv noBepxHocTb 3HayveHus k03 PULMEHTOB ANA onpeaeneHns notepb oT
TpeHus apmarypbl
o &, ONA apmatypbl B BUuge
Ny4yKoB, KAHaTOB cTepXxHewn
nepuoan4ecKkoro
npocung
1 Kanan:
- C MeTanIn4eckom NoBEPXHOCTbIO 0,0030 0,35 0,40
- co ctanednbpobeTOHHOM NOBEPXHOCTLIO, 0 0,55 0,65
06pasoBaHHbIV XeCTKUM kaHanoobpasoBaTenem
- co ctanednbpobeTOHHOM NOBEPXHOCTLIO, 0,0015 0,55 0,65
obpasoBaHHbIN rMbkMM KaHanoobpasoBaTenem
2 CtanegubpobeToHHas NOBEPXHOCTb 0 0,55 0,65

7.1.8 Tlotepn ot ycagkm cranedumnbpobeToHa ﬂﬁspj Npy HaTSKeHUW apmaTypbl Ha  ynopbl
onpeaensoT no opmyrne

‘&Gspj =E b sh- g, (7.9)

rae £ sh- Aedopmaummn ycaakm ctanednbpobeToHa, 3Ha4eHNs KOTOPbIX MOXHO NPUGMKEHHO NpUHAMAaThL

B 3aBMCMMOCTM OT knacca 6eToHa-maTpuLbl paBHbIMU:
0,0002 - onst 6eToHa-maTpuubl knaccoB B35 n Huxke;

0,00025 - gns 6eToHa-maTpuLbl knacca B40;
0,0003 - gnst 6eToHa-maTpuLbl knaccos B45 u Bhiwe.

Onsa ctanenbpobeToHa, NnogBeprHyToro TennoBow 06paboTke Npu aTMocdEPHOM AaBneHnU, NoTepu
OT ycagku crtanecgumbpobeToHa ﬁﬁspj BbluMcnAT no dopmyne (7.9) ¢ yMHOXeHMEM MNOSyYeHHOro
pesynbTaTta Ha KoadduumeHT, pasHbin 0,85.

MoTepu oT ycagku crtanegubpobeToHa ﬂﬁspj Npy HaTsHXKeHUMU apmaTtypbl Ha ctanedubpobeToH
onpegensaoT no dopmyne (7.9) ¢ yMHOXEHVMEM MOMyYEHHOro pesynbTata He3aBWCUMO OT YCMOBWUMA
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TBEpAEHNA cTanedmnbpobeToHa Ha K03 PMUNEHT, paBHbin 0,75.

[onyckaeTtca noTepu oT ycaaku ctanedunbpobetoHa onpeaenate 6onee TOYHbIMU METOAaMN.
7.1.9 MoTepwn oT nondyyecTtun ctanegudbpobeToHa ﬁﬁsp.j onpeaensT no opmyne
0.8-0 Ppor Sy

2
.J’?.y' ’ -A.red

red

ﬂ'LGspﬁ =

T4a gy | 14 0B Py ) (7.10)

rae Pp er - KOBMPOUUMEHT Mon3ydecT GeToHa-maTpuLbl, onpedensembin no Cr 63.13330.2018 (Tabnuvua
6.12);

T b - HanNpsbkeHuss B cTanedubpobeToHe Ha YpOBHE LiEHTpa TsKeCTU paccMaTpuBaemon -
rpynnbl CTEPXKHEN HanpsraeMon apMaTypbl;

}"__fc}' - pacctoaHne wmMexay UuUeHTpaMn TAXEeCTU cedYeHuna paCCManMBaeMOVI rpynnbl CTep)I(HeVI
HaﬂpﬂraeMOVI apmMatypbl U npuBeaeHHOro nonepeyHoro ce4eHnd aremMeHTa,

Arﬂd’ ir;,.gd- nnowaab npuBeaeHHOro ce4dYeHunAa anemeHtTa U ee MOMEHT MHepuunm OTHOCUTESIbHO
LeHTpa TAXeCTn npunBeeHHOro ce4eHud;

Mspi - koadbcbuumeHT apmupoBaHusi, pasHbit Ay fA | tne 4 n Ay - nnowagm nonepeuroro
CeyeHust areMeHTa 1 paccMaTpUBAEMOiA TPy MMkl CTEPXKHEN HaNpsiraeMoii apMaTypbl COOTBETCTBEHHO.

[na cranecunbpobeToHa, nogBeprHyToro Tennoson obpaboTke, NOTEpPU OT MOM3YYeCTU BbIYUCNAOT
no coopmyne (7.10) ¢ yMHOXXEHMEM NOSTy4eHHOro pesynbTaTta Ha koadduumneHT, pasHbii 0,85.

HonyckaeTcsa notepu oT nonsyvectn crtanedpumbpobetoHa onpenenatb 6onee TOYHbLIMUM MeTOAaMu,
YUUTBIBAKOLLUMW BrnSHME pbpOBOro apMmMpoBaHusl.

Hal'lpﬂ)KeHI/IFI Gﬁpj onpenendrT no npasunamMm pacydeTa ynpyrux wmarepuanos, MpuHUMan

NpMBEAEHHOE CeYeHWe 3fieMeHTa, BKM4awllee nnowanb cedvyeHuss ctanedgubpobetoHa u nnowagb
ceyeHns BCcen NpoAOofbHOW apmaTtypbl (Hanpsraemon n HeHanpsiraeMomn) ¢ KO3(PULMEHTOM MpuBeaeHNs

E

&5

Ep

apmaTypbl K cTanegpmbpobeTony , cornacHo 7.1.10.

Mpwn Gﬁpj < 0 npuHUMaeTcs ﬂﬁspj =0un ﬁ‘jsprﬁ =0.

(M3meHeHHas pegakuus, M3m. N 1).

7.1.10 NonHble 3Ha4YeHUs NepBbIX NOTEPb NpPeaBapUTENbLHOrO HanpskeHna apmatypsl (no 7.1.3-7.1.6)
onpeaensoT no opmyrne

&G.Spl:l} = Z&G.Spi (7 11)
. , .

roe i- Homep noTepb NpeaBapuUTENbHOrO HaMNpsHKeHUS.
Yeunue npepBaputensHoro obxatusi ctanedmbdpobeToHa C y4eTOM NEPBbLIX NOTEPb OMNPEAensitoT no
dopmyne

P‘EI:‘ = JZ_'(JHSPJ' ' G-SP':IIU-} , (7.12)
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roe ﬂspj- n Osp(l)y - NNOWAAL CeYeHnss [ -l rpynnbl CTEpXKHEeN Hanpsraemoii apmaTypbl B CeuYeHun
anemeHTa 1 nNpeaBapuTenbHOe HanpshkeHue B rpynmne ¢ y4eToM NnepBbiX NoTepb onpeaensioT no dopmyre

Ospity; = Osy ~ L0spitys (7.13)

3pecb Uspy - HAUaNbHOE NpeABapUTENbHOE HAMPSXKEHUEe PACCMaTPUBAEMON rPYMMbl CTEPXKHENR apMaTypbi.

MonHble 3HadYeHUsi NepBbIX M BTOPbIX MNOTEPb NPEABAPUTENBHOIO HanpsKeHus apmaTypbl (no
7.1.3-7.1.8) onpegensiT no dopmyne

Osp(2) = ?ﬂgspi _ (7.14)

Ycunne B HanpsiraeMour apmMaType € y4eTOM MNOSHbIX NOTEepb ONpeaenstoT no popmyne

P":E:' = %IIHSPJ' ' G-SP':I'J"} ’ (7.15)

rne Cap(2); = T — LCap(2); -
Mpu NpOEKTMPOBAHMM KOHCTPYKLMIA MOMHblE CyMMapHble mnoTepu Tsp2j; ANS  apmaTypbl,

pacnosioXEeHHON B pacTAHYTOM NPW 3KCMyaTauun 30He CeYEeHUs1 anieMeHTa (OCHOBHOWM paboyer apmaTypbl),
cnegyet npuHumatb He meHee 100 MMMa.

Mpy onpegeneHWn ycunusi npegBapuTenbHoro obxkaTtusi ctanedubpobeToHa F C y4eToM MOJHbIX

NnoTepb HaMPsPKEHUIN CnegyeT yYMTbiBaTb CKMMAalOLME HanpshKeHus B HeHanpsiraeMomn apMatype, YMCNeHHO
paBHble CyMMe MOTEPb OT YCaAKu 1 nonsyyecty ctanedubpobeToHa Ha YpOBHE 3TON apmaTypbl.

[Mpu onpegeneHnmn ycunuim obxatnsi C y4eTOM HeEHanpsAraeMor apmaTypbl Ha YPOBHE HEHanpsiraeMomn

Gﬂls
PN P i
apmaTypbl, NOTEPU OT MOM3Y4YeCTM Ha 3TOM YPOBHE MPUHUMAIOT PaBHLIMU syt S oy roe ﬁﬁspj-ﬁ -

notepy OT MON3yyecTM AN CTEPXHEW HanpsiraeMoii apmaTypbl, Gnwvkanwein K paccmaTpuBaeMoi
HeHanpsraemon apmarype; Cm; M Ospn - HanpskeHus B cTanedubpobeToHe Ha  ypoBHe
paccmaTpyBaeMOi HeHanpsraeMon 1 Hanpsiraemol apmaTypbl COOTBETCTBEHHO.

7.1.11 TpenBaputenbHbie HanpskeHust B craneubpobetoHe Cihy Npu nepejade  ycunvs

npeaBapuUTenbHOro o6XxaTus f'_;'u;. , ONpPeaenseMoro ¢ y4eToM NnepBsbiX NoTepb, He AOSKHbI NPeBbIWATh:
0,9 Rﬁp - €CIN HanpshkeHWs1 YMEHbLLAIOTCS U He U3MEHSIIOTCA NPY AEUCTBUM BHELLHMUX Harpy3ok;
0,7 Rﬁp - eCNV HanpshkeHVs1 YBENUUNBAOTCA NPV AeNCTBUM BHELLHMX Harpy3ok.
HanpspkeHns B ctanedubpobeToHe = g OnpeaensioT no gopmyne

o | fn o yEM Y
Oy = + 7.16
Ared fred ’ (7.16)

roe P::lj - ycunue npegBaputesibHoro obxaTus ¢ Y4€TOM NepBbiX NOTEPb;

A - narmbarownn MOMEHT OT BHELLHEWN Harpysku, AEWCTBYIOLWMIA B cTagun obxatns (COOCTBEHHbIN
BEC 9MeMeHTa);

Y - paccTosiHMe OT LeHTpa TAXKECTU CeYeHMs 10 PaCCMaTPMBAEMOro BOJOKHa;
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é'ljp - OKCUEHTpucuteT ycunua 15::1} OTHOCUTEJIbHO LUeHTpa TAXeCTn npunBeaeHHOro nonepeYvyHoro
ceYvyeHuna anemMeHTa.

7.1.12 nnHy 30HbI Nepegayun npeasapuTenbHOro HanpsikeHus Ha ctanedmnbpobeToH ans apMatypsl
6e3 [ONONHUTENBHBLIX aHKEPYIOLLMX YCTPONCTB onpeaenstoT no popmyne

Csp - A
r , 717
Rbond U ( )
HO He MeHee 10&; 1 200 MM, a ANs apMaTypHbIX KaHATOB - Takke He MeHee 300 MM.
B dbopmyne (7.17):
U sp - NPeABapUTENbHOE HaMpsihXeHne B HanpsiraemMorn apMaType € y4eToM nepBbIX NOTepb;
Rpomd - COMpOTUBMEHME  CUENNEHNs Hanparaemon apmatypbl C  crtanecgmbpobeToHom,

COOTBETCTBYIOLLIEE NEepeaaToOYHON NPoYHOCTU cTanednbpobeToHa n onpegensemoe cornacHo 8.3;
A, ;- nnowaab N NnepuMeTp CTEpXHA apMaTypsbl.

Mepenayy npeOBapuTENbHOrO HampskKeHMs € apMaTypbl Ha cTtaneubpobeToH pekomeHayeTcs
OCYLLeCTBMATb MaBHO.

7.2 PacuyeT aneMeHTOB NpeABapUTENIbHO HaNpsKeHHbIX cTanedunopo6eTOHHbIX KOHCTPYKLMUIA
no npeaenbHbIM COCTOAHUAM NepBoOM rpynnbl
PacueT npeaBapuTenbHO HanpsKeHHbIX cTanegubpo6eTOHHbIX 3JIEMEHTOB MO NPOYHOCTH

Obuwue nonoxeHusi

7.2.1 PacuyeT npeaBapuTenbHO HanpspKEHHbIX 3NeMEHTOB NPOM3BOASAT ANA CTaguu aKchnyaTauum Ha
AencTeue u3rmbarolwmx MOMEHTOB W MOMEPEYHbIX CWUI OT BHELIHUX Harpy3ok WM Aans craguu
npefBapuTenbHOro obxaTna Ha OeUCTBUE YCUMUIA OT NPeaBapUTENbHOrO HaTSXKEHUS apMaTypbl U ycunuii
OT BHELLUHUX Harpy3oK, AeNCTBYOLUMX B CTaaum obxaTtus.

7.2.2 Pac4et no NPOYHOCTN NpenBapuUTesibHO HanpAXeHHbIX 3NT1EMEHTOB MNpu OENCTBUM U3rnMbaroLLmnx
MOMEHTOB clieayeT nNpon3BognTb O5d CeyveHun, HOpMarsbHbIX K UX I'IpOD,OJ'IbHOVI ocw.

PacuyeT no NnpoYyHOCTM HOPMAarnbHLIX CEYEeHU B 0OLIEeM criydyae NpousBOAST HA OCHOBE HeMNMHEeNHOM
aedopmaumoHHon mogenu cornacHo 7.2.13-7.2.15.

HonyckaeTtcsa pacyeT ctanenbpobeTOHHbIX 3N1IEMEHTOB NPSIMOYTrOfbHOMO, TaBPOBOIO M ABYTaBPOBOro
CeYeHUn C apmMaTypon, pacnosioKEHHON Yy NepneHanKynsapHbIX K NAOCKOCTU n3rmba rpaHen anemeHTa, npu
OEVCTBUN YCUNUA B MIOCKOCTU CUMMETPMM HOPMarbHbIX CEeYEHMIN MPOM3BOAUTbL Ha OCHOBE npeferbHbIX
ycunum cornacHo 7.2.7-7.2.12.

7.2.3 [Ona cranedunbpobeToHHbIX 3MEMEHTOB, Y KOTOPbLIX NpeenbHOe Yycunue Mo NPOYHOCTU
OKa3blBaeTCsl MeHbLUe NPeaenbHOro ycunusi no obpasoBaHMio TPELUMH, MMollab CEeYeHUsi NpPOAONbHOM
pacTsiHyTOM apMaTypbl JoSkHa BbITb yBENMYEHA NO CpaBHEHUIO C TpeGyeMon U3 pacyeTa No NPOYHOCTU He
MeHee 4YeM Ha 15% wnu pormkHa YOOBMNETBOPSiTb pacyeTy MO MPOYHOCTM Ha [eicTBME MOMEHTa
o6pa3oBaHMs TPELUVH.

7.2.4 PacyeT npegHanpspkeHHbIX 3NIEMEHTOB B CTagum obxaTusi Npon3BOAsT Kak Npyv BHELKEHTPEHHOM
cXKaTum ycunuem npeaBapuTeribHOro ooxatus B npeferibHOM COCTOSIHUM cornacHo 7.2.10-7.2.12.

7.2.5 Pac4yet npeaBapuTesribHO HanpsAXeHHbIX 3J1IEMEHTOB MO NMPOYHOCTU MpU OencTemm nonepeYyHbIxX
cun (pacqu NO HaKIMOHHbIM Ce'-IeHMFlM) N MECTHOM AeNcTBUU Harpysku (pacqubl Ha cCcMdAThne u”n
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npop,aBnmsaHvle) cnefnyet Nnpom3Bo4UTb COMMacHO yKa3aHUAM 6.1.

7.2.6 an pacyeTe npeanBapuUTeribHO HalpsAXeHHbIX 3J1eMeHTOB MO MNPO4YHOCTU crneayeT yYUTbiBaTb
BO3MOXHbl€ OTKITOHEHUA nNpeaBapuUTESsibHOIo HanpsaxXeHund, onpegendemMmoro cormnacHo 7.1.9, nyTtem

YMHOXEHNS 3HAYEHUI T i (MNM yeunna obxatus Ej. ) ONs paccMaTpMBaEeMOro f -ro CTEPXXHS UMK rpynnbl

CTepXHeil HanpsiraemMor apMaTypbl Ha KOAPMOULMEHT Y zp .

3Ha4veHns koadppuumneHTa TSP NPUHUMAOT PaBHbIMMU:

0,9 - npu GnaronpusATHOM BRUSHUN NPEeABaAPUTENBHOIO HAMPSPKEHUS;
1,1 - npyn HebnaronpUsATHOM BIIMAHWUM NPeABaPUTENBHOIO HaMPSXKEHWS.

Pacuet npegBapuTesibHO HanpAXeHHbIX 3IeMeHTOB Ha AeNCTBUE MN3rmbaromx MOMEHTOB B
cTagnun akcnnyartauuum no npegeribHbIM yCUINAmM

7.2.7 PacyeT no MpOYHOCTU HOpMAarbHbIX CEYEHUN npeaBapuTenbHO HanpPsKEHHbIX 3NeMeHTOB
crnepyeT Npov3BOAWTbL cornacHo nogpasaeny 6.1 ¢ yyetom 7.2.8-7.2.9. NMpum atom B hopmynax nogpasgena

6.1 obosHauenust nnowagen ceuveHus A; m A, cnepyer oTHocuTb kak K Hanpsiraemon, Tak W K
HeHanpsaraemMmoi apmarype.

JonyckaeTcsa NpuHMMaTh AN pacTAHYTOW apMaTypbl C YCIOBHBIM NpeaesioM TeKYyYeCcTh HanpsiKeHust
Bbie R, Ho He 6onee 1,1 A; B 3aBMCMMOCTM OT cooTHOWeEHNA &u &p .

(N3meHeHHas pegakums, Mam. N 1).

7.2.8 3Ha4yeHns OTHOCWTESbHOW AedopMauun apmaTypbl PacTAHYTON 30HbI £ of NPU BbIYMCIIEHNN

3HaYeHUsi FPaHUYHOM BbLICOTbI CXXaTol 30HbI CTaneubpobetoHa & p cneayet onpeaensits No opmMynam:

- ANs apMaTypbl C YCINOBHbIM NPEeAeNioM TEKYyYeCTU

R, +400-0G,,
Csel = z , (7.18)

&

rae “sp - NpeABapuTenibHoe HanpshkxeHne B apMaType ¢ y4eTom Beex notepb v fsp = 0,9 MMa;
- AN HeHanpsraemon apmaTypbl C PU3MYECKUM NPeaenomM TeKy4ecTun

_ £
el =5 (7.19)

5
7.2.9 [Ina Hanpsraemon apmaTypbl, pacrofoXeHHOMW B CXaToW 30HE, pacyeTHOe COMpoTUBMEHUE

ckaTMio F;. cnedyeT 3aMeHUTb HanpsXXeHneM Ty, , PaBHbIM:
a00 - GISP - Npu y4yeTe KoapuLmeHTa ycnosuii paboTbl cTanedubpobeToHa ¥u =0,9 (cm. 6.1.12);
400- G- npn Yz =1,0.
3p0ecb 3HayeHus GISP npuBogsaT B MlMa.

3HaueHnsi © 3y ONpeaensitoT ¢ KoaPPULNEHTOM Top =11
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Bo Bcex cnyyasix HanpsbkeHue T, NpuHAMaloT He Gonee £, .

Pacuet npeaBapuTesibHO HanpsAXeHHbIX 3JIeMeHTOB B CTaauu npeaBsapuTternibHOro ob6xarusa

7.2.10 Tpu pacdeTe anemeHTa B CTaauMuM NpegBapuUTENbHOrO 00XaTus ycunme B HanpsiraeMoMn
apmaTtype BBOOUTCS B pacyeT Kak BHELUHASA NpoAoribHas cuna, onpegensemMas no popmyne

N, = (G —330)4y, + 04 Ay, (7.20)

roe ﬂsp " ﬂsp - NroLwaan ceyYeHunst HanpsiraeMon apmaTypbl, PacnosioXXeHHON COOTBETCTBEHHO B Hanbornee
obxaTon 1 B pacTsiHyToln (MeHee 06kaToi) 30Hax ceveHus:;

Cgph U sp - NpeBapuTenibHble HaNPshKeHWs C y4ETOM MePBbIX NOTePb W kodabduumneHTa Yz = 1,18

apmartype C nnowaablo ceYeHust ﬂjp " ﬂsp .

[nsi npegBapuTENbHO HaMpPsSPKEHHbIX 3NIEMEHTOB C HaTshXKeHMem apMaTypbl Ha cTanedubpobeToH
pacyeT No NPOYHOCTU B CTaguu NpefBapuTenbHOro obxaTtus cnefyet Npov3BOAMTL, MPUHMMAasa B NpaBoW
yactu opmynel (7.20) nepBoe cnaraemoe paBHbIM HyIHO.

(N3meHeHHas pegakuusa, Mam. N 1).

7.2.11 PacyeT no MPOYHOCTM INEMEHTOB MNPSMOYrOfIbHOrO0 CEeYeHusl B CTaauu npenBapuTenbHOro
obxaTna Npom3BoaAT U3 YCNOBUS

h—x '
NP £y ERﬁ, -b-x-(ﬂzg—ﬂ,ixj—ﬂﬂ,fg Bh—x) T—a + R, Ay —a')’(7_21)

roe é'p - paccTtodaHMne OT TOYKU MPUIOXKEeHUA ﬂpOﬂOﬂbHOVI Ccunbl Np C y4YeToOM BJIINAHUA narnbatowero

MOMeHTa jJf OT BHellHel Harpysku, [eicTBylOlWEed B CTaguM M3roTOBNeHUs (cobCcTBeHHasi Macca

anemMeHTa), OO UEeHTpa TAXKECTU CEeYEeHUs HeHanpsiraeMon apmaTypbl, PacTSHYTON UMW HauMEHee CXKaTow
(MpY MOMNHOCTBKD CXaTOM CEYEHUU IJMEMEHTa) OT 3TUX YCunuMi (CM. PUCYHOK 22), onpegensemoe Mo

dopmyne

£y =€p +Il:l,5£2—.:;ti£

M, (7.22)

30ecb é'ljp - pacCTodAHNE OT TOYKU NMPUNOXeHna CUnbl NP 00 UeHTpa TAXeCTU cevYeHna aneMeHTa,

Rﬂ, - pacyeTHoe CconpoTuBIieHne cTanegunbpobetoHa cxaTtuto, npuHumaemoe no CIM 63.13330 no
NMHENHON MHTEPNONALMM Kak Ansi knacca ctanedubpobeToHa No NPOYHOCTU Ha CXaThe, YNCNIEHHO PaBHOMO
nepeaaToyHo NPOYHOCTM cTanedubpobeToHa & by

Rﬂ,gg - pacyeTHOe conpoTuBreHne cTtanedpnbpobeToHa pacTsKEHUO, NPUHUMAEMOe MO FIMHENHON
MHTEpronauuMn no Tabnuue 2 kak Ans knacca crtanedubpobeToHa MO OCTAaTOYHOW MNPOYHOCTM Ha
PaCTSKEHUE, YNCTIEHHO PaBHOTO NEePeaToUHOI MPOYHOCTU cTanedunbpobeToHa Ha pacTskeHne & hén

K., - pacuyeTHOoe COMPOTMBIIEHWNE HEHaNpPAraemMonm apMaTypbl CXaTuio, NpUHUMaemMoe B CTaguu
npegsapuTensHoro obxartusa He 6onee 330 Mla;

A, - nnowanb ceveHws HeHanpsiraemMol apmaTypbl, PacrornoXeHHoW B Haubonee CXKaTon 30He
cevyeHuns anemeHTa.
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BbicoTy cxaToit 30Hbl cTanedubpobeToHa OMpeaenstoT B 3aBUCUMOCTM OT 3HaveHuss G
f?L.S
. £ = —

onpepaensiemMoro no dopmyne (6.1) ¢ NOACTAHOBKOW B Hee 3HaueHust - &&l F . The A, - pacueTHoe
&5

COMPOTUBIEHNE PACTAHYTON HeHanpsiraemon apmatypbl <., n £ma2 =0,003:

E_':

x
npu %EE-'

R (cm. pucyHok 22) no dpopmyne

My tR A -R, A+ Rp bk
(R +Rﬁf33.-b ; (7.23)

X

npu 6= % > &R no chopmyne

N, +R, A -Tj—ﬂx At Rge bk

re — &g

(Ry +Rﬁf3}-b+M (7.24)
hgil—Eg)
N '
- R v r AS
B RsAs . t -
= Rg,bx
of Lo L o

<= — Rppab(h = x) = =
e
- REAB
= -

Rita ° MSA_S

b
—

PucyHok 22 - Cxema ycunum n aniopa Hanps>keHUn B Ce4eHUn, HopMansHOM K NPoAoNbHON OCx
n3rnbaemoro nNnpeaBapuUTENbHO HaNPSHXXEHHOTo 3rieMeHTa Npu ero pacyeTe Nno NPOYHOCTU B cTaauu obxartus

(M3meHeHHaa pepakums, M3m. N 1).
7.212 PacyeT noO nNPOYHOCTM 3fIEMEHTOB TaBPOBOrO W [BYTaBPOBOrO CeYeHWn B CcTaguu
npeaBapuTENbHOro 0GXaTus NPOM3BOAAT B 3aBUCUMOCTM OT MOSIOXKEHWSI TPaHNLIbI CKaTOM 30HbI:
a) ecnu rpaHuLa cxXaTon 30Hbl MPOXOAUT B NOJIKe (CM. PUCYHOK 5, a), T.e. cobniogaeTcs ycnosme
E‘Jp = Rﬁ -E:-f -Ezf —Rﬁﬂ -[E:nf -Ezf +4&, -{Ez—kj- —Ezf}]+Rsc A, - R, A (7.25)

pacyeT Npon3BoaAT U3 yCroBuaA:
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Ny

by By (0.5 +hp —@) +bg (g — 2) - (0,5 (g + 2]+

-é‘p ERﬁJ -E;':f x{ﬁzu—D,ﬂx}—Rﬁﬂ[bf .*Eﬂf I(D,jng —ﬂ!:l+

, (7.26)
+R, A (hy—a,

roe

LM
gy =8pp t2; _N_'

) (7.27)

€0 p- CM. 7.2.11;

I, - paccTosiHMe OT LUEeHTpa TSXKEeCTU CeYeHusl 3nemMeHTa A0 pacTAHYTOM (HaumeHee cxaTown)
HeHanpsiraemown apmarypebl;

BbICOTY CXXaToW 30Hbl X OMpeaensior:

&=

x
npu EE&'

R (&g -cm.7.2.11) - no coopmyne

e Ry (by -hp +by hy +by ) =Ry - A
E,'-'w '(Rﬂ:a‘E +Rﬂ¢') ; (7.28)

E= >t
npu _% R - no dopmyne

N, +&, -1-15-—1-'_? — Ry Ag+Rpyz [hs g +hy (h—tp —ho)+behe]
SR
x=

(R + Rpe) by +M (7.29)
Ry (1= Ep)
0) ecnu rpaHMua cxkatom 30HbI MpoxoguT B pebpe (cMm. pucyHok 5, 6), T.e. ycnosue (7.25) He
cobniogaeTcs, pacyeT NPoM3BOAST U3 YCIOBUSA

N, e, SRg [be hp (hg—05 hp)+by, (x—hs) (g —hp - 05 x+05 kp)]-

—Rps [bg by (0.5he —a)+by, (g +hp = 2) - (g = 0.5 (x+dy, +h )+

. (7.30)
thy hp (05 s — @)+ Ry - A (g —a;
BbICOTY CXXaToM 30Hbl % ONpeaenstoT:
x
npu &= % =Er. no chopmyne
Ny R A +Rp By g bby Iy the R Ry hp (hp —By) - Ry A
E:'w '(Rﬁﬂ +Rﬁ,j ; (7.31)
oz
npu &= % * &R o dopmyre
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1+ -
N, +R, - 4 -%—Rx A+ Ry [y e by (R hpe)]
TSR

xr=

2R, 4,
g (1-ER)

PacuyeT no NMPO4YHOCTM HOPMarbHbIX CE€YEeHUMW Ha OCHOBe HeNUHeWHoW AecopmauMOHHOM
Mogenu

(Rﬂl + Rﬂ,fg) by + (7.32)

7.2.13 lpn pacyeTe NO MPOYHOCTU HA OCHOBE HEMNWHENHON AecOpMaLMOHHON MOAENU YCUNusa u
pedopMauun B CeYEHUU, HOpManbHOM K MPOAOSIbHOM OCW 3fiEMEHTa, OnpedensitoT C MUCMNOoSNib30BaHUEM
6.1.20-6.1.22.

7.2.14 Tlpn pacyeTe HOpMasnbHbIX CEYEHWA MO MPOYHOCTM (CM. puUCyHOK 23) B obuem cnydae
NCMONb3yIoT:

- YpaBHEHUA paBHOBECUA BHELUHNX CUJT U BHYTPEHHUX ycmnmﬂ B HOpMalibHOM Ce4YeHun anemeHTa:

M, =20p Ay Zpn+20y5 Ay L +305 Ay Loy
! J i

; (7.33)

My :ZGﬁJ:’ ’ *’qEJ:' 'Zﬂ:}l:’ +Z-G.§j 'ﬂ.:y' ) Z.sy:’ +Z-G.si "q.s:' 'Esy:' . 734

!. vi' !' ’ ( : )
N=Y0og A+ 0, Ay +2 0,

!Z_‘ i Elhy ? g g !Z‘ st (7.35)

- ypaBHEHUs, ornpegensilowmne pacnpegeneHve gedopmaumn oT OAEWCTBUS BHELUHEW Harpysku no
CeYeHUIo anemeHTa:

1 1
by n ,?"'x ﬂm ,?:}I ﬁy! : (736)
B =gp+ ! Lot 1 Z
T (7.37)
Eyg =8+ ! A 1 pA
s 0 ” sx r, 3 (7.38)
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Ay OgiAg
. W
' ;;’sf’qsr

PucyHok 23 - PacueTHasi cxeMa HopMaribHOro ceveHus ctanedpmndpobeToHHOro anemMeHTa ¢
npenBapuTeNbHO HanNpPsHKEHHOW apMaTypon

- 3aBMCMMOCTM, CBA3bIBAOLLME HAMPSHKEHUS U OTHOCUTENbHbIE AedopMaumu ctanedudbpobeToHa u
apmaTypbl:

- ctanedmbpobeToHa
COmi=Ep Vi S (7.39)
- HeHanpsaraemom apmatypbl
gy = By - Vg g (7.40)
- Hanpsraemon apmarypsbl
Og = By vy (85 + E.spz':' . (7.41)

B ypaBHeHusx (7.33)-(7.41):
Ay, T, Zgi, Ty - Nnowanp, KOOPAWHATHI LEHTpa TSHKECTU i -ro CTepXHs Hanpsraemou
apmaTypbl U HanpsbKeHNe B HEM;

£,/ - OTHOCcuTenbHas gedopmaumns i -ro CTEPXHS HanparaemMon apMaTtypbl OT OENCTBUS BHELUHEWN
Harpysku;

E_gp:" OTHOCUTEeJ1bHaA /J,ecbopmau,vm npeaBapuTeribHOro HanpsaXxeHuda apmatypbl, onpegendemMasa C
y4€TOM OTHOCUTENbHbIX p,ecbopmau,vlﬁ OT noTepb npeaBapuUTesribHOro HanpsaXxeHud, COOTBETCTBYHLLUX

paccmaTpvBaeMon pacyeTHOM cTaauu;

i - Moaynb ynpyroctn i -ro CTepXHA HanpsiraeMoil apMaTypbl;

Vi - KO3(ULIMEHT YNPYrocTH i -ro CTEPXKHS HaNpsiraeMoln apMaTypbl.
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OcrtankeHble napameTpsbl - cM. 6.1.20.

3HayeHus koadbuLMeHToB ¥ ;i U Vg onpeaensior no 6.1.20, a 3Ha4eHNsi KOIPPULMEHTOB V- MO
dopmyne

Osi
Eﬂ. . (Eﬂ' + E-SPJI:I . (7.42)

7.2.15 PacyeT HopmarnbHbIX ceyeHu ctanedunbpobeTOHHbIX 3NIEMEHTOB MO MPOYHOCTM MPOU3BOAAT
13 yCcrnoBun, npuBefeHHbIX B 6.1.21.

Vi =

7.3 Pacuyer npeaBapuTenbHO HaMNpsXKeHHbIX CcTaneUOpPOGEeTOHHbLIX 3NIeMeHTOB Mo
npegenbHbIM COCTOAHUAM BTOPOM rpynnbl
Obuwue nosnoxeHus

7.3.1 Pac4yeTbl No npegenbHbIM COCTOSHUSAM BTOPOW FPynibl BKITHOYAKOT:
- pac4yeT no ob6paszoBaHUI0 TPELLMH;

- pacyeT No PacKpbITUIO TPELLIMH;

- pacyet no gedopmaumsam.

7.3.2 PacyeT no o6pasoBaHWi0 TpeLUMH MPOU3BOAAT, Korda Heobxoaumo obecrneynTb OTCYTCTBUE
TPELLUVH, a TakkKe Kak BCromoraTernbHbIi Mpy pacyeTe No packpbiTUIO TPELLMH 1 No AedopMaLusm.

TpeboBaHUsi NO OTCYTCTBUIO TPELLMH NPeabsABSOT K NPeABapUTENBHO HaMNPsXKEHHbIM KOHCTPYKLUMAM,
Yy KOTOpbIX NPV MOMHOCTbIO PacTAHYTOM CevYeHuM [omkHa ObiTb obecneyeHa HeMpoHULAeMOCTb
(KOHCTPYKUMW HaxoasaLWwmMecs: NoA AaBNeHNeM XUAKOCTM UNW ra3oB, UCMNbITbIBAOLLME BO3AENCTBNE paavaLmm
M T.N.) K YHUKaNbHbIM KOHCTPYKUMSM, @ Takke K KOHCTPYKUMSM MpU BO3OEWCTBMM CUIIbHO arpeccuUBHOM
cpefbl.

7.3.3 lMpu pacyeTe No 06pa3oBaHU0 TPELLMH B LENAX UX HeaonyLleHus KO3MULMEHT HAOEeXHOCTH
no Harpyske npuHumatot ¥y > 1,0 (kak npu pacyeTe no NpoYHocTK). Mpu pacyeTe No PacKpPbITUIO TPELLWH 1
no pedopmMauusm (BKM4Yas BCMOMOraTenbHbI pacyeT Mno oOpal3oBaHWO TPELLMH) NPUHUMAKT
KO3(PULIMEHT HapexHoCTH no Harpyske 7y =1,0.

7.3.4 PacueT narnbaembix npegBapuTesibHO HaNnpAXeHHbIX 311eMeHTOB No npedefibHbiIM COCTOAHUAM
BTOpOVI rpynnbl NPON3BOOAT KakK NpU BHELEHTPEHHOM CXKaTun Ha COBMECTHOe nencrene yCMJ'IVII;I OT BHELUHEN

Harpy3ku A4 1 NpodonbHON CUrbl f"fp, paBHOW YCUNUIO NpeaBapuTernibHoro oGxatna = .

Mpy STOM ONS SNEMEHTOB C MpeABapuUTENbHO HanpshkeHHoW apmaTtypoli 6e3 ee cuenneHus co
cTanedunbpo6GeTOHOM XapakTepuUcTUKU NPUBEOEHHOrO CeuveHust criedyeT onpenensTb C YY4ETOM TOJIbKO
HeHanpsraeMoii apmMaTypbl.

(N3meHeHHas pegakuus, Mam. N 1).

PacueT npeasaputenbHO HanpsiXeHHbIX cTaneubpo6eTOHHLIX 3fIeMEeHTOB No ob6pa3oBaHUI0
M PacKpbITUIO TPELLMH

7.3.5 PacyeT npegBapuTeNnbHO HamnpshKeHHbIX W3rMbaembiX 3MEMEHTOB MO PackpbiTUO TpeLUuH
npous3BoaAT cornacHo noapasgeny 6.2 n ¢ yyetom 7.3.6-7.3.10.

Onpenenel-me MOMEHTa 06pa3OBaHI/IiI TPeLWwnH, HOpMaJibHbIX K npop,oanoﬁ OCU ANnneMeHTa

7.3.6 Warnbarowmn momeHt N ... npu obpasoBaHum TpewwmH B obLieM criyyae onpeaensetcs no

AedopmaumoHHon mogenu cornacHo 7.3.9. [onyckaeTca AnNs NPOCTbIX CeYeHUn (MPSMOYrofibHOro U
TaBpOBOro CEYEHUN C apmaTypoin, PaCrofIOKEHHON Yy BepXHEN U HWKHEW rpaHem CeyeHusd, C MONKOW B
cXXaTol 30He) onpenensaTb MOMEHT TpelmnHoobpasoBaHus cornacHo 7.3.7.

72



7.3.7 OnpepeneHne MoMeHTa obpas3oBaHMs TPELLUH MPOU3BOASAT C YY4ETOM Heynpyrnx gedopmaumi
pacTaHyToro cranecubpobertoHa cornacHo 7.3.8.

Honyckaetcs MOMeHT o6pas3oBaHus TpewuH onpegenatb 6e3 ydveta Heynpyrux gedopmMauun
pacTsaHyToro cranegubpobetoHa, npuHumasi B opmyne (7.43) Wp; =W,.q . Ecrin npu 9TOM ycrioBue

(6.104) unu (6.126) He yooBNeTBOPSIETCH, TO MOMEHT 06pa3oBaHNs TPELMH cneayeT onpenensTb C y4eToM
Heynpyrux gecdopmaunn pactaHyToro cranedundpobeToHa.

7.3.8 MoMeHT o6pasoBaHUsi TpeliMH NpeaBapuUTeNibHO HanpsPKeHHbIX U3rMbaembiX 3MEeMEHTOB C
y4YeToM Heynpyrux gedopmauunii pactsaHyToro ctanegpubpobeToHa onpeaensioT no gopmyne

My, = R_}’bf,ser ' Wpf iP"Exp ; (7.43)

roe ng - MOMEHT COMpOTMBMEHUS MPUBEOEHHONO CeYeHus Ans KpanHero pacTsHYyTOro BOJSIOKHA,
onpegensembii ¢ yyetom 6.2.10;

€ = E0p +7 - paccTosiHMe OT TOYKM MPUIMOXEHUS YCUNUA NpenBapuTenibHOro obxatus & Oo
A0POBON TOYKN, HaMbonee yaaneHHoN OT pacTAHYTOM 30HbI, TPeLUMHOOOpasoBaHe KOTOPOK NpoBepsieTcs;

€1p - TO e, IO LeHTPa TSHKECTU NPUBEAEHHOTO CeYeHNs;

# - paccTosiHMe OT LieHTpa TSHKeCTU NPUBELOEHHOIO CeYeHus OO0 SAPOBOM TOYKW, onpegensemoe no
dopmyne

W?red

A (7.44)

B cdopmyne (7.43) 3Hak "nnioc" NpuvHUMMAlOT, Korda HanpasfeHusi BpalleHWss MOMEHTOB P-é‘;p "
BHELLHEro marndatoLlero MomeHTa J4 NpOTMBOMOMOXHbI; "MUHYC" - KOrAa HanpaBeHus CoBnaaaroT.

3Hauenua W,,gm .7 onpegensioT cornacHo 6.2.

,D,J'Iﬂ NpPAMOYTroJibHbIX CeYEeHUn 3HaveHne Wpf npu ﬂeVICTBI/II/I MOMeEHTa B NJIOCKOCTN OCU CUMMETPUU
gonyckaeTtca onpefensTb no hopmyne (6.108).

7.3.9 MomeHT 06pa3oBaHns TpeLMH Ha OCHOBE HeNMMHeHOWN AedopMaLnOHHOW MOAENM onpeaensoT
cornacHo 7.2.13-7.2.15, npu 3TOM pacyeTHble XapaKTepUCTUKU MaTepuanoB NPUHMMAalOT AN npegenbHbIX
COCTOSIHUI BTOPOM rpynnel.

3Hayenne M ... onpeensioT U3 peLIeHUst CUCTEMbl YpaBHEHWil, NpuBeAeHHbIX B 7.2.13-7.2.15,

MPMHUMasa OTHOCUTENbHYI AedopmMauunio ctanedudbpobeToHa it max Y PACTAHYTON rpaHy ariemMeHTa ot
OEeNCTBMS  BHELWIHeW Harpys3ku, paBHOW npeaenbHOMY 3Ha4YeHWlo  OTHOCUTENbHOW  Aedopmanmum
cranedunbpobeToHa npu pacTsXkeHUn Zps i , ONpeaenseMomy cornacHo 6.1.25.

PacueT WKWpPUHbI packpbITUA TPeLMH, HOpManbHbIX K NPOAONLHOW OCU 3fieMeHTa

7.3.10 LWunpuHy packpbITUs HOpMarbHbIX TpewwmH onpedensalT no dopmyne (6.115), B koTopon
3HayeHWe HanpskeHu T, B pacTaHyToOW apmartype u3rnbaemMbix npeaBapuTeNbHO HamnpsKeHHbIX
3M1EMEHTOB OT BHELLHEW Harpy3ku onpegenstoT no dopmyne

M,lg-y) W

F
Oz = - gl

Ired -’qred ’ (7.45)
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roe lrmd, A?‘ed’ ¥. - MOMEHT KWHepuuu, nnowanab npuBegeHHOro nornepevyHoro ce4veHus afieMeHTa u

paccTosiHne OT Hambornee cXXaToro BONOKHA A0 LEeHTpa TSKeCTU NpMBEOEHHOro ceyeHusi, onpeaensieMble ¢
Y4EeTOM NMOLLaaM CeYEeHMS CKaTOW U pacTaHYTON 30H cTanedumnbpobeToHa, nnowanen ce4eHnsa pacTaHyTomn
M oxaTon apmaTypbl corfacHo 6.2.25, npuvHMMaa B COOTBETCTBYHOLMX (opMynax 3HavyeHus

Ko3a(phuLIMeHTOB NpuBeaeHus Ciyp, Mzamn e no (6.117);

NP - ycunue npegsaputensHoro obxatns (cm. 7.3.4);

MP - n3rmbarwmnn MOMEHT OT BHELIHEeW HarpyskM u ycunus npegsapuTenbHOro obxartus,
onpegensemsbin No dopmyne

M,=M2EN, e, (7.46)

30€Cb E0p - PacCcTOsHME OT TOYKM MPUIOXKEHUS YCUNUS MPEABapUTENbHOTO oBxaTus f"fp 00 UueHTpa

TSXKECTU NPUBEOEHHOTO CeYeHus.
3Hak "MuHyc" B dopmyne (7.46) npuHMMaloT, Korga HamnpaBneHusl BpalleHUA MOMEHTOB jJdf K

Np "€y He coBnagator, "nntoc" - Korga coBnagator.

[JonyckaeTcsi HanpsbkxeHwe <. onpeensTb No hopmyre

_ M_Np '{Z_é'sp:'_RﬂJfE Ay 2

Cs z 4, , (7.47)

roe = - paccTosiHMe OT LieHTpa TSHKeCTU apmaTypbl, PacrnonoXeHHON B PACTAHYTON 30HE CeYeHUs1, O TOYKU
NPUNoXeHns paBHOAENCTBYIOLLEN YCUINNIA B CXKaTOW 30HE 3rIEMEHTa;

Ay - NNoWaab pacTaHYTON 30HLI CEYEHNs ANIEMEHTa;

Zpi - PACCTOSHNE OT TOYKU NPUNOXEHUSA PaBHOAENCTBYIOLEN YCUNUIN B PacTAHYTOW 30HE 3rieMeHTa
[0 TOYKM MPUNOXEHNA PaBHOAENCTBYIOLEN YCUMNIA B CXKaTON 30HE 3rIEMEHTa;

é‘_gp - pacCTodHMEe OT LUeHTpa TAXECTU TOW Xe apMaTypbl 40 TOYKN NPUITOXEHNA YCUInNA Np .

[N anemMeHTOB MpPSIMOYrofibHOrO MOMEpPEYHOro CeYeHus NMpu OTCYTCTBUM (Unu 6e3 yyeTa) cxkaToi
apmarTypbl 3Ha4YeHVe z onpeaensalT no dopmyre

3-h+

BbICOTy CXKaToOW 30Hbl CeYeHus X 37 9IeMeHTOB NPAMOYrosibHOro, TaBpOBOro (C NosiIkoM B CXaTown

(7.48)

30He) M OBYTaBpPOBOro rnonepevyHoro cedyeHua OOMycKaeTcd onpenendaTb Kak aOnd n3rnbaemblx 3NemMeHTOB

NP
1+ =
6e3 npegHanpsbkeHust cormacHo 6.2.27 ¢ YMHOXEHMeM 3HauyeHus |L; Ha MP . B nepsom

NpuoNmKeHNn 3HaveHne =z AOMYCKaeTCs OonpeaensTb, MPUHUMAasi pPacCTOsiHME OT TOYKU MPUIOXKEHUS
paBHOAENCTBYIOLLEN YCUIUI B CKATOW 30HE 4O HaMbornee cXkaToro BOJSIOKHa ceveHnst paBHbiM 0,3 ?zn .

HanpsoxeHns &, , onpegensemble no dopmynam (7.45) wn (7.47), He [OMXKHbI npeBbiWaTh

(R.s,.ser - G.sp ).
Pacuet npeaBaputTesibHO HaNpsAXXeHHbIX CTaﬂe(*)MﬁpOﬁeTOHHbIX ANIeMeHTOB Nno ,qecbopmau,va
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7.3.11 PacyeT npeaBapuTenbHO HanpsbkeHHbIX 3NeMeHToB no gedopmaumsm npou3BOAAT COrnacHo
6.2.18-6.2.31 n c yyetom 7.3.12-7.3.14.

7.3.12 TonHyto KpMBM3HY U3rnbGaeMblx NpeaBapuTeNbHO HanpPsKeHHbIX 3NIEMEHTOB AMs BblUMCIIEHUS

1 1 1
ux npornboB onpegensaT nNo 6.2.23, Nnpu 3TOM 3HAYEHUS KPUBU3H (;]1 (”]2 " [;L B hopmynax

(6.127), (6.128) onpegenstoTt no 7.3.13 ¢ y4eTOM ycunus npeaBapuTernbHOro ooxarus.

JonyckaeTcs Npy onpeaeneHn KpUBU3HbI yUUTbIBaTh BIMSIHUE AedopMaunid ycadku U Nnonsyyectu
cTaneunbpobeToHa B cTagmMu NnpeaBapuTesisHOro obxartusi.

7.3.13 KpuBnsHy wusrnbaembix npeaBapuUTESIbHO HamMpPsPKEHHbIX 3NEMEHTOB ; OT [OeuncTeus
COOTBETCTBYIOLLMX HArpy3oK onpeaensoT no opmyne

1=M—NP-EDP

ST o (7.49)

roe A4 - 3rmbaloLLmMin MOMEHT OT BHELLIHE Harpysku;

Np n EI:Ip - ycunue npenBaputeribHOro obxatms un ero OQKCLUEHTPUCUTET OTHOCUTEJIbHO LUEHTpa
TAXECTU nNpmnBeaeHHOro nonepeyHoro ce4eHnd anemMeHTa,

- n3rmbHas KecTKoCTb npunBeaeHHOro nonepevyHoro ce4dYyeHuna alNemMeHTa, onpeaendaemMmasd no

nogpasgeny 6.2 kak Ans BHELLEHTPEHHO CXaToro ycunmvem npeasaputenibHoro obxatus anemeHTta ¢ y4eTom
n3rmbaroLero MOMeHTa OT BHELUHEN Harpy3ku (CM. pUCYHOK 24).

[
Astsq

8!

000
e ete%
et et
1% %%
I
patelete

LK .‘i Esm

1 - YypOBEHb LieHTpa TSKEeCTU NpuBedeHHOro 6e3 yyeTa pacTsaHYTOM 30HbI cTanedubpobeToHa nonepeyHoro
ceueHus

PucyHok 24 - lNpuBeaeHHoe nornepevyHoe ceveHne N cxema HanpsXXeHHo-4edOopMUPOBAHHOIO COCTOAHUS
n3rnbaemoro npeaBapuUTENbHO HaNPSHKEHHOro ANeMeHTa C TpeLLuMHamm Npu ero pacyeTe no gecopmaunsm

7.3.14 KpnBuK3Hy M3rmbaembix npeaBapuTeribHO HanpsKeHHbIX 3NIEMEHTOB AOMycKaeTcsl onpenensaTb
no cpopmyne
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l_ M—Np-zp

r E.s,red Azl —x) (7.50)

roe Zp - PacCToAHUE OT TOYKM NPUITOXEHUA YyCUnna npenBapuTesibHOro obXaTms OO TOYKM NPUIoXeHnd

paBHOOENCTBYIOLLEN YCUIWIA B CKaTON 30HE ANEMEHTA;
z - cM. cbopmyny (7.47);

X3 - BblCOTa CXXaTow 30HbI C y4eTOM BITUAHUA nNpeaBapuUTesribHOro obxaTus.

BbICOTy CXKaToOW 30HbI onpenendarT Kak Aand n3rnbaembix anemeHToB 0e3 npeagBapuTesribHOro

N
14+ 2
+ z
HanpsHKeHUs CornacHo 6.2.27 ¢ yMHOXeHneM 3HadveHuns H.;Ha MP .

3HayeHus ZP n z pgonyckaetca onpeaenAatb, MNpuUuHMMaa pacCTodHME OT TOYKU  MPUNOoXeHuA
PaBHOAENCTBYIOLLEN YCUMWIA B CKATON 30HE 0 Hanboree CXaToro BOSIOKHA ceueHust pasHbIM 0,3 % .

OnpegeneHne KpMBU3HbI NpeaBapUTENIbHO HaNpsXXeHHbIX 3JIEMEHTOB Ha OCHOBE HeJIMHEeNHOM
aedopmMauMoOHHON Mogenu

7.3.15 TMonHyo KpMBU3HY M3rmbaembix NPeaBapUTENIbHO HaMPSPKEHHbIX 31EMEHTOB Ha y4vacTkax 6e3
TPELLMH B PacTsHYyTOW 30HEe ceyeHus onpenenstoT no cgopmyne (6.127), a Ha yyacTkax C TpeliMHamun B
pacTsAHYTOM 30He cedeHus - no gopmyne (6.128).

3Ha4YeHns KpUBM3H, BXOAAWMX B dopmynbl (6.127) n (6.128), onpedensitoT u3 peLleHnst cUcTembl
ypaBHeHun (7.33)-(7.41). lMpu 3TOM [Ns SNEMEHTOB C HOPMarbHbIMWA TpeLMHaMW B PacTAHYTON 30He
HanpsikeHne B HanpsiraemMon apMaType, NepecekatoLen TpeLLMHbl, onpeaenstoT no dopmyne

E.s:' By
Oy =|——+E; Egpi | Vi
W i3 ; (7.51)
a B HeHanpsraemoli apmarype
s = E_y- FEy
]
Wy (7.52)
roe
1
Wsi(y) =

1408 cHikere

(7.53)
51 1)

3pecb g i)crc - OTHOCUTENbHAA AedOPMaLMSA PACTAHYTON apMaTypbl B CEYEHUM C TPELMHON OT AeicTBNA
BHELLHEN Harpy3ku cpasy nocrie o6pasoBaHns TPELLMH;

€51(j) - YCpPemHeHHble OTHOCUTENbHble Aedopmaunn pacTAHYTOW apmaTypbl, nepecekaroLe
TPeLLMHbI, B paccMaTpuBaemon ctaauu;

E_gp]" OTHOCUTENIbHaA ,qe(bopmau,wﬂ npeaBapuUTesibHOro HanpaXxeHuda apmMatypbl.

Mpy onpedeneHun KpUBKU3HbI OT HEMPOAOIKUTENBHOrO AEWCTBUS Harpys3ku B pacyeTe UCMomnb3yoT
avarpaMmbl  KpaTKOBPEMEHHOTO AeOpMUPOBAHUST CXKATOro M pacTsHyToro ctanedubpobetoHa, a npu
onpedenieHnn KpUBWU3HbI OT MPOAOIPKUTENBHOIO [OEUCTBUS Harpy3ku - guarpaMMbl  AMTENbHOro
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aedopmnpoBaHusa ctanedubpobeToHa C pacyeTHbIMW XapakTepucTUkamu Ans npeferbHbIX COCTOSHUN
BTOPOM rpynnbi.

8 KOHCTpYKTUBHbIe TpeboBaHUs

8.1 Ona obecneyeHnss Ge3onacHOCTM M 3KCNIyaTaUWMOHHOW NPUrogHocTn ctanedunbpobeTOHHbIX
KOHCTPYKUMI NMOMMMO TpeboBaHMI K pacdeTy CrefyeT Takke BbIMOMHATb KOHCTPYKTUBHble TpeboBaHusa K
reoMeTpuYecKMM pa3mepam 1 apMmnpoOBaHMIO.

8.2 NeomeTpuyeckue pasmepbl ctanembpobeTOHHbIX KOHCTPYKLMIA U UX apMUPOBaAHUE CTEPXKHEBOW
apmaTypon AommkHbl cooTBeTcTBoBath CI1 63.13330, yCTaHOBMEHHbIM K reoMeTpuyeckuMm pasmepam wu
apMuMpoBaHU0  BETOHHbLIX UK Xene300eTOHHbIX KOHCTPYKUMWA, W AOMOMHUTENbHbIM  TpeboBaHUsM,
npueeneHHbIM B 8.3-8.7.

8.3 Pasmepbl ceyeHnii ctanenbpobEeTOHHbIX 3NIEMEHTOB KOHCTPYKLMIA peKOMeHAyeTCs NpuHumaThb
NCXOANA U3 CRneayoLnx YCroBuiA:

- TOMNLMHA NAOCKUX NIUT UKW NOMOK PeBPUCTBIX MINT COOPHBIX KOHCTPYKLMIA - He Gornee 30 MMm;

- TOMLWMHA MOJIOK UMM CTEHOK 3NIEMEHTOB - He MeHee 15 MM, a Ans NNUT MeXOyaTaXHbIX NepekpbITUin
- He meHee 30 MM;

- TOMNLWMHA NAIUT U CTEHOK TOHKOCTEHHbIX KOHCTPYKUMI - He MeHee 1/200 nx ceobogHoro nponeTa;

- MpU BepTMKaNbHOM WM3rOTOBMEHUW KOHCTPYKUMW LIMpMHA pebpa no Bepxy, BkMo4vas ByT, Gonblie
LWMPUHBLI pebpa No HU3y Ha pasMmep He MeHee 0,5{;“ ;

- conpsibkeHve pebep KOHCTPYKUMM C NOMKaMu - No paguycy He MeHee 0,63}" UK ¢ YCTPOWCTBOM ByTa

C pa3Mepom MpoekLum He MeHee 0,75/ ¢ .

8.4 B ctanedunbpobeTOHHbIX dremeHTax npv KOMOUHMPOBAHHOM apMMpPOBaHUWM MOLWadb CEeYEeHUs
NPOAONbHON PACTAHYTOW CTEPXXHEBOW apmaTypbl, a Takke CxXaTon, ecnv oHa TpebyeTca no pacyeTty, B
npoueHTax nnowaan ceyeHus crtanedubpobeToHa, paBHOW NPOU3BEAEHUIO LUMPUHBI NPSMOYTrOSbHOIO
CeYeHuss unn LWuprHel pebpa TaBpPOBOrO (ABYTABPOBOrO) CeYeHUs Ha pabouylo BbICOTY CeveHus,

A
L, = —2100% _
'E:'"Egﬂ cnenyet nNpuHMMaTb He MeHee:

- 0,08% - B n3rnbaemblx, BHELEHTPEHHO pacCTAHYTbIX 3fieMeHTax N BHELUEHTPEHHO CXKaTbIX 3JieMeHTax

0 Iy
npw rmbkocTm z_ =17 (4ns NPSIMOYTONbHLIX CeYeHUI E =5 );

1]
- 0,20% - BO BHELIEHTPEHHO CXaTbIX 3fIeMeHTax npu rmModKocTu 3_ =87 (4nsa NpsiMOYronbHbIX CeYeHui

i
1325)
- .

Ons NPOMEXYTOYHbIX 3Ha4YeHUI TMOKOCTU 3IIEMEHTOB 3HAYeHne H ; onpegenstoT MHTepﬂOJ'IFILI,I/leVI.

B anemeHTax ¢ npoAonbHOM apMaTypom, pacrnonoXeHHOW paBHOMEPHO MO KOHTYPY CeYeHus, a Takke
B UEHTParibHO-PaCTAHYTbIX 3JlieMeHTax MUWHUMAalbHYK nrnowanb ceYvYeHud BCEn I'IpOp,OJ'IbHOVI apmMmartypbl
cneayet npuHMMmatb BABOE 6onblle npuBedeHHbIX Bbllle 3HAYEHUN N OTHOCUTb UX K MONHOMN nnowagun
ceyeHus ctanecnbpobeToHa.

8.5 TonwmHy 3awuTHOro cnos cranecdudbpobeToHa Has3HavalT C y4eTOM Tuna KOHCTPYKUMA, POnv
apmMaTypbl B KOHCTpyKUMAX (NpogonbHasa pabouvasi, nonepevHasi, pacnpegenuternbHas, KOHCTPYKTUBHas
apmaTtypa), yCnoBUIN OKpyXatoLLen cpeibl U auameTpa apmaTypsbl.

MuHuManbHble 3HaYeHUsa TONWMHBLI cnos ctanedubpobetoHa OO cTepxHeBow paboyen apmaTypbl
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cnegyeT nNpyvHMMaTh no Tabnuue 6.

Tabnuua 6
YcnoBus akcnnyataunyM KOHCTPYKUWIA 30aHniA TonuimMHa 3aLmnTHOro crnos
cranegubpobeToHa, MM, He
MeHee
B 3aKpbITbIX NOMELLEHNAX NPU HOPMASTbHOW N MOHMXXEHHON BNAXXHOCTU 10
B 3aKpbITbIX MOMELLEHNSAX NPY NMOBLILIEHHON BraXXHOCTW (MpU OTCYTCTBUN 15

AONOJTHUTENbHbIX 3aLLUNTHbIX MepOI'IpVIﬂTVII;I)

Ha oTkpbITOM BO3ayxe (Mpu OTCYTCTBUWN AOMNOMHUTENBHbBIX 3aWMUTHBIX 25
MepOonpuUATHIA)
B rpyHTe (Npv OTCYTCTBUM JOMONHUTENBHBIX 3aLUUTHBIX MEPOMNPUATUI), B 35

dyHOaMeHTax nNpu Hanm4um 6€TOHHON NOATrOTOBKM

8.6 [Ona crtanedumbpobeTOHHbIX KOHCTPYKUMA ©6e3 rnapousonsauMOHHONO MOKPbLITUS  TOMWMHA
3alWmMTHOro cnosi cranedunbpobeToHa Ans HanpsraemMon apMmaTypbl B npegenax AnuvHbl 30HbI nepegayn

HanpsXXeHun fp (7.1.12) pomkHa NpyHUMAaTLCA HEe MeHee ABYX AMaMeTpOB apMaTypsbl, HO He 6onee 15 mm.

Bo Bcex cnyyasx TOMWMHY 3aWwMTHOro cnosi cranecdubpobeToHa cnefyeT MpuUHUMATb PaBHON
ANaMeTpy CTEPXHSA apMaTypbl, yMeHbLIeHHOMY Ha 10 MM, HO HE MeHee yKasaHHbIX B Tabnuue 6.

TonwuHy 3almnTHOrO crosi cranegubpobeToHa criegyeT NPUMHMMAaTb C y4eToM TpeGoBaHWi Mo
TEXHOJIOMMMN U3rOTOBNEHUS KOHCTPYKLIUIA.

8.7 Bas3oByl0 (OCHOBHYIO) ANMMHY aHKEPOBKM, HeobxoauMMylo ONs nepedayun ycunusi B apMaTtype C
MNOMHBIM PaCHETHBIM 3HAYEHMEM CONPOTUBNEHUs K Ha cTanedubpobeToH, onpeaenstoT no gopmyne

Rs'ﬂs

Oan = 5
Rbond g

£l

(8.1)

roe A n ;- nnowaab nonepeyHoro ceyeHUss aHKEPyeMOoro CTEPXKHSI apMaTypbl U NepUMETP ero CeveHus,
onpegensieMble N0 HOMUHANBbHOMY AMAMETPY CTEPXKHS;

Rpond - PacHeTHOE COMPOTUBIIEHWE CLENNeHUs apmaTypbl ¢ GETOHOM, NPUHUMAaeMoe PaBHOMEPHO
pacnpefeneHHbIM No ANMHE aHKEPOBKM 1 onpeaensiemoe no opmyne

Rpong =M1 M2 Ky, (8.2)

30ecb Rﬁ;f - pac4yeTHOe conpoTunBIieHne CTaJ'Ied)I/I6pO6eTOHa 0CEeBOMY PaACTAXEHUIO;

Ty N T3 - KO3DUUMEHTbI, y4nTbIBaOWMNE BNUSHWE BUAA MOBEPXHOCTM W pa3Mepa AmameTpa
apmaTypbl, nprHuMaemsble no Cl 63.13330.

8.8 Pasmepbl bubp 1 koaddpurumeHT nubpoBOro apMMpoBaHNs CnegyeT NpuHMMaTh TakuMu, YTOObI
MUHUManbHas NIoLab NonepeyHoro CeYeHms anemMeHTa unu ero yactm A, cooteeTcTBOBana ycrosuio

Ca 4'5""1_}",1‘9&'

I.Lﬁ,kor ) (8.3)
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roe cff,,-gd - NpyBeAeHHbIV AnameTp purbpsl, onpeaensieMsin no oopmyne (B.4) npunoxexus B;

H 4 - k0O9thprLMEHT hMBPOBOro apMMUpoBaHKs No 0bbemy;

£,p - KOIMDPUUMEHT OpUEHTALMM, YYUTbIBAKOLWMIA OpueHTaumo ¢ubp B obbeme anemeHTa B

3aBUCUMOCTU OT COOTHOLLEHUSI Pa3MepPOB CEYEHUsT ANeMeHTa U ANuHbI PUbPLI, NPUHUMaeMbIn No Tabnuue
B.1 (npunoxexue B).

8.9 KoadhpuumeHT ¢hmbpoBoro apmmpoBaHusa no obbemy pekoMeHAyeTCa npuHMMaTth B npegenax
0,005= H s =0,018 Ana KOHCTpyKUuN, paboTalolyx Ha pacTskeHune, uarmb v cxartve. [onyckaetcs, npu

HanNU4MM SKOHOMWYECKOro OOOCHOBaHWSA, MNpUHMMATbh KO3 UUMEHT UbPOBOro apMmMpoBaHnsa Ans
KOHCTPYKUMIA MNOABEPXKEHHbIX YAAPHbIM, UCTMpAalOWUM, TemnepaTypHbiM BO3AEWCTBUMAM  UNU  Npu
npeabsaBneHNUN K KOHCTPYKUUSAM MOBbILWEHHbIX TpeboBaHWiA K  TPELMHOCTOMKOCTM B  npefenax

0,018 = s %0,020.

8.10 MwvHMMarnbHble 3HadeHust koachduumeHTa GHUOPOBOrO apMUPOBaHUS  PEKOMEHAYeTCs
npuMHUMaTb, cobnogas criegytollee ycrnosue

1,50y,
Fuin = 30
Rok2|1- 22 -l
S o , (8.4)
Ry i

roe (- 6e3pasmepHbI KO3 PUUMEHT, paBHbIN:
1,0 - ona asnemeHToB, paboTalLMX MNPM OCEBOM W BHELIEHTPEHHOM paCTSXXEHUW C MarbiMu
3KCLUEHTpUCUTETAMMU;

0,6 - Ans n3rnbaemMblx aNeMeHTOB.

Rf - pacyeTHOe COMpoTMBIIEHNE pacTskeHNo hnbpoBor apmaTypbl;
k.- CM. 8.8;
ff - anuHa dnbpsl;

ff,an - OnvHa 3agenku ¢ubpel B 6eToHe, obecnedvBaiowlad ee paspbiB Npu BblAepruBaHuw,
onpegensemas no dopmyne (B.3) (npunoxeHne B).

8.11 MakcumanbHbIi pasmep 3epeH KpYnHoro 3anonHutens ... Ana cranedubpobeToHHON cMecH
pekoMeHayeTcs NpMHMMaTh He ©oree 3HadeHus, onpegensaemoro no hopmyne

Ho He Bbonee 20 MM.
B dopmyne (8.5):

fif,;rgd - NPMBEAEHHBIN anameTp pubpbl, onpeaensemslii no dopmyrne (B.4) (npunoxexue B);

ff - onvHa mbpbl;
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H 4 - k09thPprLMEHT hMOPOBOro apMMUpPOBaHKs No 0Obemy.

8.12 [Ina obecneyeHnsa HagexHOW COBMECTHON paboTkl cTanbHOW ubpbl 1 BeToHa-MaTpuLbl ANNHY
npuMmeHsiemon pmbpbl pekoMeHAYETCHA NPUHUMATL U3 YCIOBUS

ff 22,50 (8.6)
8.13 Paguyc cBobogHoro normba # CBEXEOT(OPMOBAHHOMO NUCTa MNPU  U3rOTOBEHUN
cTanednbpoBeTOHHbIX KOHCTPYKUMIA BO U3GEeXaHUe paspbiBOB W COABUFOB PEKOMEHAYETCS MPUHWMAaTb He

MeHblle 3¢ n 100df,rgd. Mpu cneumnanbHbIX YCTPOWCTBAX NIMCTOrMO0OYHOrO NOAAOHA UIK MOCNeayLem

(moBTOPHOM) BMOpMpOBaHMM paguyc normba* MoxeT ObiTb MPUHAT MEHBLLUMM MO 3SKCNEPUMEHTANbHbLIM
OaHHbIM.

* TekcT OOKyMeHTa COOTBETCTBYET OpuUrnHany. - I'Ipmmeanme narotoButens 6asbl AaHHbIX.

MpunoxeHue A

OCHOBHbIe OyKBeHHble 0603Ha4YeHusA

Yeunus om eHewHuUX Haespy30K U 803delicmeuli 8 roriepe4yHomMm ce4yeHuu ariemeHma

A - U3rnbaroLmin MOMEHT;
A - n3rmbaroLMin MOMEHT C Y4EeTOM MOMEHTa yCunusa npeaBapuTenbHOro 06Xatus OTHOCUTENbHO
P LieHTpa TAXECTN NPUBEAEHHOO CeYeHUs;
o - NpoonbHas cuna;
&, - monepeyHas cuna;
ra - COCpefoTOYeHHas! curna B pacyeTax Ha NpoaaBnuBaHue.
XapakmepucmuKku Mamepuarnos
B o - HOpMaTMBHOE COMNPOTUBIEHME cTanedubpobeToHa OCEBOMY CXaTUIO;
]
2
B R - pacyeTHble COMpOTMBMEHUs cTanedubpobeToHa OCeBOMYy CxaTui Ans
g S b,ser npeaenbHbIX COCTOSIHUIA COOTBETCTBEHHO MEPBOM U BTOPOW rpyn;
B e - HOpMaTMBHOE COMNPOTMBIEHUE cTanedndpobeToHa OCEBOMY PaCTSIKEHUIO;
W
B ; B ; - pacyeTHble conpoTuBneHus crtanedunbpobeToHa OCEBOMY pacCTSXKEHUO And
fot . bt ser npeaenbHbIX COCTOSIHUI COOTBETCTBEHHO NEPBOIi U BTOPOIA Fpyn;
B £ - HOpMaTMBHOE OCTaTOYHOE COMPOTUBIEHME cTanedmbpobeToHa pacTsKeHUHo,
Sotdn COOTBETCTBYIOLLEE 3HAYEHNIO NEPEMELLEHMI BHELLHMX rpaHen Hagpesa 0,5 Mm npu
UCMbITAaHNAX Ha 13rno;
Rﬁﬂ - HOpMaTMBHOE OCTaTOYHOE COMPOTUBIEHME cTanedmbpobeToHa pacTsKeHUHo,
1

COOTBETCTBYIOLLEE 3HAYEHMNIO NepEMELLEeHNA BHELLHNX rpaHei Hagpesa 2,5 MM npu
UCMbITaHUAX Ha U3rne;

- pacyeTHble OCTaTO4YHble COMPOTUBIEHUS cTanedmbpobeToHa pacTsXeHuHo,
COOTBETCTBYIOLINE 3HAYEHUSIM MEPEMELLEHNNA BHELIHUX TpaHer Hagpesa 0,5 mm
npu MUCMbITaHUsIX Ha u3rmb, Ans npefenbHbIX COCTOSIHUA COOTBETCTBEHHO NEPBOW U
BTOpOW rpynm;

Rmea, Rpidser
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pacyeTHble OCTaTOYHble COMNpPOTMBIEHUS cTanednbpobeToHa pacTsKeHWIo,
COOTBETCTBYIOLUME 3HAYEHUSIM MEepeMeLLeHUn BHELLHUX rpaHen Hagpesa 2,5 MM
Npw NCNbITaHWAX Ha U3rnb, ANa nNpeaenbHbIX COCTOSIHWUI COOTBETCTBEHHO NEPBON U
BTOPON rpynm;

- pacyeTHoe conpoTuBneHue ctanedmbpobeToHa cMATHIO;
- pacyeTHoe COMPOTUBIIEHNE CLEMNSIEHNs apMaTypbl ¢ cTanedunbpobeToHoM;

- pacyeTHbIe COMPOTMBIEHNS apMaTypbl PacTSXXeHW0 ANa NpefenbHbIX COCTOSAHUN
COOTBETCTBEHHO NEPBOWN 1 BTOPOM rpynm;

- pacyeTHOe CONpOTUBIIEHME NONepeYHON apMaTypbl PaCTAXEHUIO;

- pacyeTHoe COMpOTUBIIEHNE apMaTypbl CXKaTUO ONS NpeAesibHbIX COCTOSHUI
nepBov rpynnel;

- HavarnbHbIM MOAYNb YNPYrocTu ctanedunbpobeToHa Npu cxxaTum U pacTaxXeHWY;

- NpUBEAEHHbIN MoAynb AedopMaumm ckaToro ctanedndpobeToHa;

- NPUBEAEHHbIN MoAyNb AeopMaLmmn pacTaHYToOro ctaneubpobeToHa;

- MOAyIb yNpyrocTv apmartypbl;

- NpUBeAEHHbIN MoayNb AedopmMauum apMaTypbl, PacrosioKeHHON B pacTsHYTOW
30HE aieMeHTa C TpeLLmMHamMum;

- NpefenbHble OTHOCUTENbHbIE Aedopmanmn CTaJ'IechGpOGeTOHa COOTBETCTBEHHO
npu paBHOMEPHOM OCEBOM CXaTUN N OCEBOM pPaCTAXEHUU,

- OTHOCUTErbHbIEe AeopMaLM apMaTypbl NPK HAMPSHKEHUM, paBHOM S ;

- OTHOCUTENbHbIE Aedopmaunm ycaaku ctanepmbpobeToHa;

- k03dhULMEHT nondydectn ctaneunbpobeToHa;

- OTHOWeHne COOTBETCTBYHOLLUMNX Mop,yneﬂ ynpyroctn apmatypbl E.S n

ctanedunbpobeToHa ) f

Xapakmepucmuku MosoxeHusi NpodosibHOU apMamypbl 8 NornepeyHoM CeyeHuU sneMmeHma

5 - 0603HaYeHne NPoaoNbHOM apmaTypbl:

- MPU Hanmu4uMm coxXaTtoM W pacTAHYTOM OT [AEWCTBUS BHELUHEeW Harpys3km 30H CeyeHus -
pacrosioXeHHOWN B pacTAHYTON 30HE;

- MPY NOJSTHOCTLIO CXKAaTOM OT AEWUCTBUS BHELUHEW Harpysku CeYeHuUu - pacriofioKeHHOW Yy MeHee
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cxaTom rpaHn cevyeHud,

- NPU NONMHOCTbIO PACTAHYTOM OT OENCTBUS BHELUHEN Harpy3ku ce4eHuun:

- Ana BHEUEHTPEeHHO pPacCTAHYTbIX 3J1€MEeHTOB - pacnonoxeHHoOn y Gonee paCTFIHyTOVI rpaHun
ceyeHua;

- ONS LEeHTpanbHO-pacTAHYTbIX 3IEMEHTOB - BCEN B MOMNEPEYHOM CEYEHUN INIEMEHTA;

R - 0603HaYeHne NPoaONbHOM apMaTypbl:

npy HannMumMm CXatoh W pacTAHYTOM OT [LEWCTBMA BHELIHEW Harpysku 30H CeYeHus -

pacnosioXXeHHOW B CKaToOMW 30HE;

- MPU MOSTHOCTbIO CXKATOM OT AENCTBUS BHELLUHEW Harpy3ku CeyYyeHuu - pacrnorioXeHHow y Gonee
CXXaTon rpaHn ceyeHuns;

npu MNOSMIHOCTbID PACTAHYTOM OT [AENCTBUSA BHELUHEWN Harpy3km cevyeHnun BHELEHTPEeHHO

PacTAHYTbIX 9N1IEMEHTOB - PACMONOXEHHOW Y MEHEe pacTAHYTON rpaHn CeYEHMS.

El:lp

Yn

Feomempuyeckue xapakmepucmuku

- LUIMPUMHA NPSIMOYTONbHOIO CeYeHNs;
LWMpUHa pebpa TaBpoOBOro 1 ABYTABPOBOIO CEYEHUN;

- LUMpVHa MONKM TaBpOBOro W ABYTABPOBOrO CEYEHWUI COOTBETCTBEHHO B PACTSAHYTON U
CXXaTon 30Hax;

- BblICOTa NPAMOYrosfibHOro, TaBpoBOro n AByTaBpOBOIro ceyeHun;

- BblCOTa MOJSIKM TaBPOBOrO W [BYTaBPOBOIMO CEYEHWUIN COOTBETCTBEHHO B PAaCTAHYTOW ”
CXXaTon 30Hax;

- paccTosiHe OT paBHOAEWCTBYIOLLEN YCUNMI B apmaType COOTBETCTBEHHO S~ u 5" oo
Onvkanwen rpaHn ceveHus;

- paboyas BbiCOTa CEYEHMS, paBHasi COOTBETCTBEHHO f — g U Ja — 3';

- BbICOTa CXaTou 30HbI cTanedubpobeToHa;

X
- OTHOCUTENbHASA BbICOTA CXXaTol 30HbI cTanedubpobeToHa, paBHas kn ;

- pacCcTodaHMne Mmexay xomytamu, UsMmepeHHoe no AnnHe anemMeHTa;

- 9KCLEHTPUCUTET NPOAONbHON CcuMbl  JAJ OTHOCUTENbHO LEHTpa TSXKECTU NPUBEAEHHOrO
ceyeHwus, onpegensemMsiv ¢ ydetom 7.1.7 n 8.1.7 CI 63.13330.2018;

- paccTosiHUsi OT TOYKU MNPUIOXEHUs npofdonbHOM cunbl AT OO0 paBHOAENCTBYHOLLEN
yCUNnin B apMaType COOTBETCTBEHHO S 1 5';

- OKCUEHTpPUCUTET yCcuUnua npenBapuUTenbHOro obxaTus OTHOCUTENbHO LEeHTpa TAXeCTu
npuBedeHHOro cevYeHus;

- paccTosiHe OT HEeMTpanbHOW OCUM [0 TOYKU MPUIIOKEHWUS YCUNUS NpeaBapuTEnbHOro
obxaTtuns ¢ y4eToM nsrnbaroLiero MoOMeHTa OT BHELLHEN Harpy3aku;
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- pacCTodAHME OT TOYKU NPUNOXEHUA yCunua npenBaputenibHOro obxaTus NPC y4yeTom

n3rnbaroLLero MOMeHTa OT BHELUHeM HarpyskM 00 UeHTpa TSKEeCTU pacTaAHYTOM MWiu
HaVMeHee CxaToln apmaTypsl;

- NponeT aNnneMeHTa;

- ANHa 30Hbl aHKEePOBKU;

- [OnvMHa  30Hbl Mepefayv  NpeaBapuTENbHOMO  HaMPSKEHUss B apMaType Ha
cTanednbpobeToH;

- pacuyeTHas AnuvHa anemMeHTa, MOoABEepraloLlerocs AEWCTBUIO CXMMaloLen NpoaorbHOM
cunbl;

- onMHa ubpel;

- paanyc uHepuun nonepevyHoro cedYeHuda anemMeHTa OTHOCUTENIbHO LUeHTpa TAXeCTU
ceyeHud,

- HOMWHanbHbIN AMamMeTp CTepXHeW COOTBETCTBEHHO MPOJOMBbHON W MONepeyHon
apmaTypbl;

- nnowanu ceveHna apmaTtypbl COOTBETCTBEHHO an &5

- NMoWaab CeYeHMs1 XOMYTOB, PACMONOXEHHbIX B OAHON HOPMAarnbHOW K MPOAONbHON OCU
3NeMeHTa NII0CKOCTH, NepecekaroLwen HakNoHHOE CeYEHUE;

- KO3(UUMEHT apMUPOBaHWs, OMpedensdeMbll Kak OTHOLIEHUE NIolWaan cevyeHus
apmatypbl 5 K Nrowagn MonepeyHoro CeyYeHusi arieMeHTa E:'-}zn 6e3 yuyeTa cBecoB
CcKaTblX U pacTsHYTbIX NOJIOK;

- K03(hpULMEHT PUBPOBOrO apMUPOBAHUSI MO 0GBLEMY, ONPEAENAEMbI Kak OTHOCUTENBHOE
coaepxaHune obbema pubp B eanHuLe obbema ctanedpmndpobeToHa;

nnowanb Bcero CTaJ'Ie(bVI6p06eTOHa B nonepe4vyHom cevYeHunu,

nnowanb ceyeHus ctanepmbpobeToHa cxaTom 30HbI;

nrowlagb ceveHust cTanedubpobeToHa pacTAHYTON 30HbI;

nrowiagb NPUBEAEHHOrO CeYEHNs ANIEMEHTa;

nnowanb cMATMSA cTaneubpobeToHa;

- MOMEHT MHepuunn ceyeHusa BcCero CTaﬂerM6pO6eTOHa OTHOCUTENTIbHO LIEHTPa TAXeCTU
ceYvyeHunsa anemMeHTa,

- MOMEHT nHepumn npneBeaeHHOro cev4yeHuna anemMmeHTa OTHOCUTESIbHO ero LeHTpa TAXeCTU;
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I - MOMEHT CONpOTMUBIIEHUA CeYeHNA anemMeHTa anq KpaVIHeFO PacCTAHYTOro BOJIOKHA.

XapaKmepuchKu npedeapumeano Harips>XeHHoe0 a5ieMeHma

)= N - ycunve npeaBapuTesisHOro obxaTtus ¢ y4eToMm NoTepb NpeaBapuUTesibHOro HanpshkeHNs B
P apMartype, COOTBETCTBYIOLLMX paccMaTpuBaemMoii cTagmmn paboTbl aNieMeHTa;

Ey, Ba - ycunve B HanpsiraeMoi apmaType C y4eTOM COOTBETCTBEHHO MEpBbIX U BCEX MOTEPb
1y, 21 npeaBapuTENbHOrO HaMPsKEHUS;

o - npeaBapuTenbHOE HamnpshkeHMe B HanpsiraemMon apmaType C y4eToM noTepb
5P npeaBapuUTENbHOrO HanpskKeHus B apmaTtype, COOTBETCTBYHOLUMX paccMaTpuBaemomn
cTtaguu paboTbl ANeMeHTa;

Fi¥a) - NoTepun npeaBapuUTeribHOro HanpsaXeHna B apmMartype;
sp

Gy, - CKUMaloLLMe HanpskeHus B cTanednbpobeToHe B cTagun NpedBapuUTesisHOro obxaTtus ¢
P y4YeToM NnoTepb NpeaBapuUTENbHOTO HaNpsKeHUs B apMartype.

MpunoxeHune A (UsameHeHHas pegakums, Mam. N 1).
Mpunoxexue b
OnpeageneHne ocTaTo4HOW NPO4YHOCTU cTanedmnbpobeToHa Ha pacTaKeHue
B.1 MeToa ncnbiTaHusA
OctatouHass npoyHOCTb cTanedubpobeToHa Ha pacTskeHue onpegensieTcs Mo pesynbTaram
NCMbITAHWA KOHTPOINbHbIX 06pa3uoB-6anok ¢ Hagpe3oM Ha AelcTBMe COCPEeAOTOYMEHHOW Harpysku (Cm.
pucyHok b.1).

B5.2 Mpubopsbl

LinpkynspHas nuna c nessmemM u3 KOpyHAaa unv anvasa c perynmpyemown rnybuHon n HanpaBneHnem
pesku nog yrnom 90° aAns BbINOMHEHUS HAOPE30B KOHTPOSbHbLIX 06pa3uoB.

LLTaHreHunpkynb 4ns onpegeneHns pasaMepoB McnbiTaTenbHbIX 00pa3LoB ¢ TOYHOCTLIO He MeHee 0,1
MM no FOCT 166-89.

JlnHelika ansa onpegeneHust pasaMepoB UcCMbiTaTeNbHbIX 00pa3uoB ¢ ToYHOCTbO A0 1 MM no TOCT
427-75.

UcnbitatenbHass MawuHa no [OCT 28840, obGecneuvBalowasi perynmpyemMyd  CKOpPOCTb
nepemMeLLeHNss akTMBHOW TpaBepcChbl B AManasoHe U U3MepeHne Harpy3ku 1 nepemMeLLeHns ¢ NorpeLlHoOCTbo
He 6onee 0,5%. MnHMManbHoOe perncTpmpyemoe 3Ha4yeHne anis Harpy3ku SOMmMKHO ObiTb He Gonee 100 H.

[laTumkn M3MEpeHNs NHENHOro nepemMelleHns (Mpormbos . Unu nepemelLeHnii BHELHNX rpaHen

Hagpesa © # ) € TouHOCTbIO Ao 0,01 MMm.

84



25

150

250

25

B.3 O6pasubl

B6.3.1 WcnbiTatenbHble o6pasubl AOmMkHbl OblTb  M3roToBrieHsl B dopme npuambl  (6anku) co
CTaHOapTHbIMW pasMepamu: wupuHa & = 150 mm, BbicoTa % = 150 mm n gnuHa [, = 550 mm. Ywucrno

1-1

a4 ma
125

Al v & T4
= a4

AT AT 4

Zﬁl

150

PucyHok B.1 - Cxema ucnbitaHns obpasua

0obpasuyoB A4nsa UCnbITaHUM - He MeHee 6.

B.3.2 VicnbiTatensHble obpasubl M3roTaBNMBaloT M MOArOTaBNMBAIOT K UCMbITaHnaM cornacHo MOCT

10180 (pa3gen 4) n c yyetom 6.3.3 n 6.3.4.

6.3.3 3anonHate ¢opmbl B6eToHHOM wnu cTanedundpobeToOHHOW CcMecbio crnedyeT B nopsiake,
npvBeAeHHOM Ha pucyHke b.2. O6beM 3anonHeHnst hopMbl B LIEHTPanbHOM YacTu (y4acTok 1) AormKeH ObITb
paBeH CyMMapHOMy obbeMy 3amnofHeHuWst y4acTkoB 2 Ha pucyHke B.2. lNMepBoHadanbHo dopmy crnegyet
3anonHATL NpmMbnmantensbHo Ha 90% BbICOTHI UCMbITATENBHOrO obpasua 1 YNnoTHUTL Ha BMOponnoLwagke.
Mpu dopmoBaHMmM 06pasLLOB U3 camoynioTHALENCS cTanedundpobeToHHOM cMecn hopMa 3anorHaeTcs v

BblpaBHMBaeTcs 6e3 BMOpauumm.

B.3.4 [Ins BbINOMHEHUs HAApes3oB B WCMbITaTemNbHbIX 0Opa3suax NpUMEHSIOT MOKpyto pesky. Haapes
creflyeT Npou3BoauTb NocepeanHe obpasua B NoBepHyToM Ha 90° BOKPYr NPOAOSbHON OCU €ro NonoXKeHun

(pucyHok B.3).

0 O

1, 2 - aTankbl 3anonHeHns MOopMbI

PucyHok B.2 - lNopsigok 3anonHeHns hopmebl



-

1 - BEpXHAS NOBEPXHOCTb GETOHMPOBaHWS; 2 - Hagpes
PucyHok B.3 - PacnonoxeHve Hagpesa, BbINONIHEHHOTO B UCMbITaTENbHOM 0bpasue

LnpuHa Hagpesa gomkHa ObiTb He bonee 5 MM, rnybuHa - (25+1) MM, paccTosiHue Mexay BepLUMHON
Hagpes3a 1 BepxHen rpaHbio obpasua npu ero ncnbiTaHum ksp - (125£1) mm.

Hap,pe3 B o6pa3u,ax cnegyet BbINOJNIHATL HEe paHee 4eM 4epe3 Tpoe CYTOK C MOMEHTa WUux
N3roTOBSIEHMS M HE No34HEE YeM 3a 3 4 A0 UCMbITaHKS.

B.4 NoaroToBka UcnbITaTeNbHbIX 06pa3L0OB K UCNbLITAHUIO
B5.4.1 LlunpuHy obpasua v paccTosHWe Mexdy BepMHOW Hagpesa W BepxHen rpaHbio obpasua
cnenyet onpegenAatb No cpegHeMy 3HavYeHu U3 OABYX |/|3|\/|epeH|/||7|, BbINOJIHAEMbIX LWWTaHreHynpkynem c

TOYHOCTbIO A0 0,1 MMm.

B.4.2 AnvHy nponeTa obpasua cnegyet onpenensatb Ha OCHOBaHWM OBYX U3MEPEHMIN PacCTOAHMSA NO
OCU MeXAy OMOPHbIMY POfMKaMmn ¢ 06enx CTopoH obpasLa C MOMOLLBIO NIMHEVKN C TOYHOCTbIO 1 MM.

B.5 NMpoBeaeHne ucnbiTaHUn

B.5.1 B Hayane HarpyxeHusa obpa3ua CKOpoCTb NepeMeLLEHMS aKTUBHOW TpaBepChbl UCTbITATENbHOM
MalMHbl crnegyeT NpuHMMaTb M3 YCNoBusi o6ecrneyeHnss CKOPoCTU NPUpAaLLEHMs NepeMeLLEeHNIn BHELLIHUX

rpaHent Hagpesa « g Ha 0,05 MM/MUH, a nocrne OOCTMXEHWUA NepeMeLLeHU BHELLHUX rpaHen Hagpesa

3HaveHus dp =1,0 MM - U3 ycnosus obecneveHunsi CKOpoCTU NpUpaLLeHns nepemeLleHnin BHELLIHUX rpaHen
Hagpesa Ha 0,2 MM/MUH.

B.5.2 NcnblTaHnst He06Xo0ANMMO NPOBOAUTL 40 AOCTMXKEHMUST 3HAYEHUS NEPEMELLIEHMIA BHELLHUX FpaHen
Hagpesa aF =4 MM Unu Ao paspylueHns obpasua - B 3aBUCMMOCTU OT TOr0, YTO HACTYMUT paHbLLe.

B.5.3 Pe3ynbTaTthl UCnbITaHWI, B XOA4€E KOTOPbIX 0Opa3oBaHmne TpeLUH 3adMKCMpPOBaHO 3a npeaenamm
Hagpesa, CYMTaKTCA HEAENCTBUTENBHBIMU.

B.6 ObpaboTka pe3ynbTaToB

B.6.1 B xoae ucnbiTaHuin Ans kaxaoro obpasua cTposT rpadukn " F — a g " (cM. pucyHok B.4).
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PucyHok B.4 - Npacuk "Harpyska - nepemMeLleHne BHELLHMX rpaHen Hagpesa”

6.6.2 [lns kaxgoro obpasua onpenensioT ¢ TouHocTbio Ao 0,1 H/mMm 2 3nHayeHus NPOYHOCTU RFD,j "

RFlj C Y4ETOM Heynpyrmx CBOMCTB cTanegunbpobeToHa no dopmynam:

PR TR
Fos=———= kFps
: E-b-ﬁzfp = (B.1)
3.y
Rpys=——"=kras
] E-b-ﬁzfp 5 (6.2)

roe Fl],j - 3Ha4YeHne Harpy3ku, COoTBETCTBYyOLLEE NepeMeLlleHN0 BHELIHNX rpaHeVl Hagpes3a g = 0,5 mwm;

Fg,s— 3HaYeHue Harpysku, COOTBETCTBYIOLLIEE NEepeMEeLLEeHUI0 BHELIHUX TpaHel Hagpesa d@p = 2,5
MM;

[ - AnvHa nponerta, MMm;

b - WnpuHa obpasua, MM;
fisp - paccTosiHMe Mexay BepLUMHON Haapesa U BepxHel rpaHblo obpasua, MM;

an,j =04 n -';I(:Flj = 0,34 - k0adhpMUUNEHTbI yyeTa Heynpyrux gedopmMauun B ctanedumbpobeToHe
pacTsHyTOM 30HbI 0bpa3ua.

6.6.3 HopmaTuBHble 3HA4YeHUs OCTATOYHOM MPOYHOCTM cTanedubpobeToHa Ha pacTsKeHue
onpegensaT no dopMynam:

Rpton = Rpsm(1-164vpgs m), (6.3)

Rptan = Rpasm-164vpy s, (5.4)

roe RFD,S,mM R_rrg,j,m- cpeAHue 3HayYeHnss OCTaTOYHOM MPOYHOCTU cTanedmbpobeToHa Ha pacTskeHue,
Himm 2 ;

VFDS5mW VF25 m- KOaOULMEHTLI Bapuauum, KOTopblie onpeaensioT no opmynam:
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SE05 m

VEQSm =
Rpgsm (6.5)
, _ SF35m
F2.5m Rrasm (5.6)
30€Cb “FQ 5mVW SF1S m- COEAHEKBAAPATUYHbIE OTKIIOHEHWS, KOTOPbIE OMPeAensioT no popMynam:
- 2
'Zi (fpns: —frosm)
=
SF0Sm = : (6.7)
(2—T)
z 2
Z{ (Rpasi— fpasm)
!=
RFLSm = ; (5.8)

(2=1)

# = YACNO KOHTPOJIbHbIX O6pa3LI,OB-6aJ'IOK.

MHoekc nogknacca cranegubpobeTtoHa MO OCTAaTOMHOM MNPOYHOCTM HA OCEBOE pPaCTsHKEHue
yctaHaBnumBatoT no FOCT P 59535.

(N3meHeHHas pegakuusa, Mam. N 1).
B.6.4 B cnyyae, ecnu uUcnbiTaHUst KOHTPOIbHbLIX 06Pa3LIOB HA OCEBOE pacTsKeHne He NMPon3BoAATCS,

knacc ctanegpumbpobeToHa No NPOYHOCTM Ha OCEBOE PACTSXKEHME O0MYyCKaeTCsl HasHayaTb Mo pe3yrnbratam
UCNbITaHNI KOHTPOIbHbIX 06pasLoB-6anok Ha n3rnb B cnegytowen nocnenoBaTensHOCTU.

OnpenensioT Ans kaxaoro obpasua ¢ TouHocTbio A0 0,1 H/MM 2 3HauyeHus npourocT Rp; no
dopmyne

obnt (.9)

roe f,; - MakcumarnbHoe 3HaueHWe Harpysku B WHTEpBane 3HauYeHWi NMepemeLleHUsl BHELUHUX rpaHern
Hagpesa 0 <@ p =0,05 mMwm;

ki =0,6 - KO3APMUUMEHT yyeTa Heynpyrux aedopmaunii B ctanednbpobeToHe pacTsHYTON 30HbI
obpasua.

BbluncnstoT HopMaTUBHbBIE 3HAYEHMs1 TPOYHOCTU cTanednbpobeToHa Ha pacTsiKeHUe:

Ratn = Rpag m (1= 164vgg ), (5.10)

roe RFgf’m - cpefHee 3HaYeHs MPOYHOCTH CTanedubpoBeToHa Ha pacTskenue, H/mm 2 ;

V Fal m - KO(POULUMEHT Bapuaumnu:

SFef,m

VRalm = Retm (B.11)
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3necb & Fel m - Cpe[iHeKBapaTNYHOE OTKIOHeHe, onpeaenseTcs no dopmyne

- 2
% (RFQF,J' - RFef,m)
=

5 = . b.12
Falm (?2 _ 1) ( )

B.6.5 Ecnu B npouecce uCnbITaHUA OUKCUPYIOTCSA TOMbKO Npornbbl obpasua, cBA3b Mexay d p u

npornbom _f npuHUMaloT B BUAE:

F=085%F+0,04, (B.13)

roe . - nporu6, Mm;

i ¢ - 3Ha4YeHne, MM, KOTOpOe:

- B Clflyyae, ecnu pacctosiHe ¥ OT OCM JaTyvka nepeMeLleHUn OO0 HWDKHEW rpaHu MCNbITYeMOoro
o6pasua paBHO Hyo, MPUHUMAKT PaBHLIM U3MEPEHHOMY B NPOLECCE UCMbITaHUS 3HAaUYEHWIO;

- B POTMBHOM CIly4yae - BbIYMCIAOT Mo hopmysie

k

dFp =dm m (5.14)

3gecb j - nonHas BoicoTa obpasua.
MNepesop rpadumkoB "Harpyska F - nepemMelleHne BHELLHUX rpaHen Haapesa d g " Npon3BoasAT nyTem

npeo6pa303aHMﬂ OCU & g, BbIMONHAEMOro C NpUMeHeHneM 3Ha4YeHun, npmBeaeHHbIX B Tabnuue b.1.

Tabnuua B.1
&2 F, MM » MM
0,05 0,08
0,10 0,13
0,20 0,21
0,50 0,47
1,50 1,32
2,50 217
3,50 3,02
4,00 3,44

MpunoxeHne B

OnpeaeneHne CONPoOTUBIEHUN cTanepunopobeToHa pacTAXKEeHUIO U CXKaTUIO C Y4eTOM BNUAHUSA
¢mnbpoBoro apmmpoBaHus
B.1 lMpu onpeneneHun 3HaA4YeHMs1 pacyYeTHOro OCTaTOYHOro COMpOTUBNEHUs cTanedundbpobeToHa

pacTaXXeHuto Rﬁ;fj pas3nnyarTCcAa aBa cny4vaa ncyepnaHma npo4YHOCTU Ha pacTAaXeHne CTaJ'Ie(*)I/I6pO6eTOHa.
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MepBbIA cny4an: conNpoTMBIEHUE pacTskeHuto ctanedubpobeToHa ncyepnsiBaeTcs U3-3a 0bpbiBa
HEKOTOPOro uncna ¢ubp 1 BblAepruBaHnst OCTanbHbIX, YTO ONpeaenseTcs yCroBuem

i
ff,:m {é. (B.1)

Btopon cny4yal: COMpPOTUBIIEHWE pacTsbkeHuto cranecgudbpobeToHa wncuvepnbiBaeTcs U3-3a
BblaeprueaHus u3 6eToHa ycrnoBHo Bcex hmbp, 4To onpeaenseTcs ycrosmem

!
an 22 ®2)

B dopmynax (B.1) n (B.2) j_,f',cm' ANnHa 3agenku ¢oubpbl B 6eToHe, obecnevmBatoLLasi ee paspbiB Npu
BblOepruBaHum, onpegensiemast no opmyne

B ﬂjdj',redgf,ser

I an (B.3)

R&,ser ’

roe cff,,.gd - NpBEAEHHbIV AnameTp npumeHsemon hunbpel, Mu;

Rf,sg,. - HOpMaTMBHOE COMNPOTUBEHME pacTsxeHno ombp, MMMa;
T # - KO3IPDULIMEHT, YUUTLIBAIOLLMI @HKEPOBKY HMOPbI.

KoadbpuumeHT 1]  npuHMMaeTCcs paBHbIM:

- 0,8 - pna dubpsl, dpesepoBaHHON N3 cNAGOB;
- 0,6 - anga coumbpbl, pe3aHHON U3 CTaNbHOrOo NNCTA;

- 0,9 - ona ubpbl, pyObneHHOW U3 CTanbHOW NPOBOJOKM.

Mpv NpoeKTUpoBaHnm df,;rgd NPUHUMAaETCS paBHbIM

':ij',:"gd = 1,13 Sf , (B_4)

roe Sj‘ - nnowanb HOMUHAalbHOro nonepevyHoro ce4vyeHud Cpl/l6pb|, onpegendemMaa no ee HOMUHalIbHbIM

pasMepam.
B.2 lMNpw nepBoM cny4ae uc4epnaHus COMPOTUBIIEHWUS pacTshkeHuo ctanedmnbpobeToHa 3HayeHune

K 3 onpepensieTcsi no doopmyrie

{
2 :
Rz =V 1| Krkoph g Ry | 1- _};'an + 0,18, (0,8 |'2|_Lﬁ, — 0,003 (B.5)
£ : :

roe Y fi- k03UUMEHT yCrioBui paboTbl, NpuHMMaemsli pasHeiM 1,0 ans dubpel 13 cnsabdos; 1,1 - ans
nbpbl 13 nucta n ubdpbl N3 NPOBOIIOKK;
ko - KOBMPUUMEHT OpUEHTaLMKM, YYUTbIBAKOWMIA OpueHTaumo ¢ubp B obbeme aneMeHTa B

3aBMCMMOCTM OT COOTHOLLEHUS] pa3MepoB CEeYEeHUsI areMeHTa U AnvHbl pubpbl, NpUHMMaemblii no Tabnuue
B.1;
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H 1, - k0adhOMLIMEHT hBPOBOTo apMMpOBaHKsi Mo 06bemy;

K7 - koadbcbuumeHT, onpeaensiemsiit no dopmyre

£&~:wh—(L2—80uﬁj2_

B.3 lNMpu BTOpOM criyyae ucyeprnaHus COMPOTUBMEHUS PaCTsHKEHUIO cTtanedumbpobeToHa 3HayveHue

K 3 onpepensieTcsi no dopmyrie

2
.'?Cﬂ:,.l.l.ﬁ,ff

Rz ="YpaRe| K7 =
Jt Forad

roe Y 2 - koaduumeHT ycrnosuii paboTel, NpuHUMaembli pasHbiM 1,0 ans dubpel us cnsbos; 1,1 - Ans

hunbpbl 13 nucta u dubpbl N3 NPOBOIOKN.

+0,08- 0,51 4,

Tabnuua B.1
3HayeHne fC,:.,. B 3aBMCUMOCTM OT pa3mMepoB CEYEHUS PacTSHYTOro anemeHTa npu
i IEJ-
0,5 1 2 3 5 10 20 Bonee 20
0,2 0,98 0,93 0,78 0,732 0,695 0,665 0,651 0,637
0,4 0,97 0,92 0,77 0,724 0,686 0,658 0,642 0,628
0,6 - 0,91 0,76 0,718 0,681 0,653 0,638 0,624
0,8 - 0,90 0,75 0,707 0,671 0,643 0,628 0,615
1,0 - - 0,73 0,687 0,652 0,624 0,610 0,597
1,5 - - 0,69 0,649 0,615 0,589 0,577 0,564
2 - - 0,67 0,630 0,597 0,573 0,559 0,548
3 - - - 0,612 0,580 0,556 0,543 0,532
5 - - - - 0,556 0,543 0,530 0,519
10 - - - - - 0,533 0,520 0,510
20 - - - - - - 0,516 0,505
Bonee 20 - - - - - - - 0,5

MpumeyvaHwne - &1 k- cooTBETCTBEHHO BONbLUNIA U MEHbLUNIA pa3mMmepbl ce4YeHna anemMeHTa (I/IJ'IM ero qacm),
nepneHaukKynapHOro K HanpasfieHUO BHELWHEro pactarmsarowiero ycunua.

B.4 3HayeHus koapuumeHToB Ymin Vb2 B Criydasx MPUMEHEHUst NPOrPECCUBHBIX TEXHOMOrWiA

MOryT ObITb YTO4YHEHbI NOCIe 3KCnepnmMmeHTanbHOro obocHoBaHUA B COOTBETCTBYHOLLEM NopaAaKe.

B.5 PacuyeTHoe conpoTuBneHue cxartuio ctanedpundbpobetoHa R -fh ONpeJenseTcs B 3aBUCUMOCTU OT
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Krnacca Mo NpoYHOCTU Ha cxkaTue BeToHa-maTpuubl, BUOa U pa3mepoB UGPbLI, reoMeTpun 1 pasmepos
cevyeHna anemeHTa. Mpu 3TOM yuynuTbiBAETCA TONbKo paboTa ubp, OpPUEHTUPOBAHHBLIX HOPMAasbHO K
HanpaBeHWto BHELLHEro C1MaloLLIEero YCUNMs 1 yaoBneTsopsalLwmx ycnosuto (B.1).

3HauyeHue Rﬂ, onpegensieTcs no gopmyre

Rpp = Ry + e fril s Ry), ®8)

roe A, - KOI(MUUUEHT, yuuTbiBalOWMA paBoTy ubp B CEYEHUM, MEpPneHaUKYNISPHOM HarnpasneHuto
BHELLHEro CXXMMAIOLLLEro yCcunums, n npuHuMaeMelin no tabnuue B.2;
Y7 - KOIDPUUMEHT I(PDEKTUBHOCTU KOCBEHHOTO apMUPOBaHWUS nbpamu, BbIMMCISEMbIA MO

dopmyne

5+
by = 1+45L - (B.9)
roe
I = el
TR (B.10)
Tabnuua B.2
3HayeHue k?‘! B 3aBUCUMOCTU OT pa3MepoB Ce4YEeHNA CXKATOro ariemMeHTa npu
i 7 biig
0,5 1 2 3 5 10 20 Bonee 20

0,2 0,126 0,263 0,449 0,511 0,560 0,597 0,616 0,636

0,4 0,122 0,259 0,444 0,506 0,555 0,591 0,610 0,629

0,6 0,122 0,257 0,441 0,502 0,551 0,589 0,606 0,624

0,8 0,122 0,253 0,429 0,494 0,542 0,578 0,596 0,614

1,0 0,118 0,247 0,422 0,480 0,527 0,563 0,580 0,597

1,5 0,115 0,232 0,399 0,454 0,498 0,531 0,548 0,565

2,0 0,110 0,226 0,387 0,440 0,484 0,517 0,532 0,549

3 0,105 0,219 0,375 0,428 0,470 0,510 0,517 0,532

5 0,1 0,214 0,367 0,418 0,458 0,490 0,504 0,520

10 0,1 0,210 0,360 0,410 0,449 0,481 0,495 0,510

20 0,1 0,297 0,356 0,406 0,446 0,475 0,490 0,505

Bonee 20 0,1 0,205 0,353 0,401 0,442 0,470 0,485 0,5

MpumeyaHue - & M J; - COOTBETCTBEHHO GOMBLIMIA M MEHBLUMIA pa3Mepbl CEYEHUS arieMeHTa (Unn ero Yactu),
nepneHauKynapHOro K HanpasfieHUO BHELWWHEro cxmmMmarLwero ycunumsa.
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B.6 lNpu pacyete KOHCTpyKUMA Ons onpefeneHus 3HayeHui Rﬂ, " ijf KOOPULMEHTbI K 1

kn npuHuMaroTca no tabnuuam B.1 n B.2, ana otoenbHbIX YacTeN CeYeHUs paccuUMTbiBAEMOro drieMeHTa
(BEpXHEN MOMKW, HWXHEW MOMKW, CTeHKW, pebpa 1 T.Mn.), B 3aBUCUMOCTU OT COOTHOLLEHUSA UX Pa3MepoB U1

ONuHbI PUBPBLI.

B.7 lMpwn pacyeTe no npo4yHOCTM CcTanedmbpobeToHHbIX KOHCTPYKUMIA (bMOpoBYyO apmatypy crnegyet
NpMHMMaTb pPaBHOMEPHO pacnpenerieHHOW Mo CeYEeHWo 3dnemMeHTa C KO3(PUUMEHTOM NpPUBEAEHHOrO

apMMpoBaHusi No Nrowaaun, onpegensemMsimM no popmMmynam:
- ONs pacTAHYTOW 30HbI
_ 2
I-Lﬁz = ufukor )
- NS CXKaTOW 30HbI

M = pke,

rae Han H sz - KoahhmLMEHTbl PrBPOBOro apMmMpoBaHNs NO MIOLLAAMN;

H 4 - K03thprLMEHT hMBPOBOro apMypoBaHKs No 0bbemy;

ﬁ'co,. 7] ﬁ'cn - KO3(hPMLMEHTBI, MPUHUMAEMbIE COOTBETCTBEHHO Mo Tabnuvuam B.1 1 B.2.

YK 624.016 OKC 91.080.40

KnioueBble cnoBa: crtanecdmbpobeToH, cTanbHas ubpa, KOHCTPYKUMWM W u3genust u3
ctanedmbpobeToHa, pacyeT No NPOYHOCTH, pacyeT No 0Opa3oBaHMIO TPELLMH, pacyeT no gecdopmMaumsam
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