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CBoa npaBua

CTAJIEXEJIE3OBETOHHBIE KOHCTPYKIUMN.

IMPABUJIA ITPOEKTUPOBAHUA
Composite steel and concrete structures. Design rules

JHara Beenenus 201X-00-00

1 O0sacTh NpUMeEHEHUA

1.1 Hacrosamuii cBOx mpaBWUi pPacHpOCTPaHAETCS Ha IMPOECKTUPOBAHUE
CTQJIC)KETIC300€TOHHBIX ~ KOHCTPYKUMW 3JaHUM W COOPYKEHHH  pa3IMyHOro
HA3HAYECHHUs, SKCIUTyaTUPYEMBIX NP CUCTEMATUYECKOM BO3JIECHCTBUM TEMIIEPATYp
He Hmxke MuHyc 60°C u He BbIlIE 50°Ch, B Cpele C HEArpeCCMBHOM CTENEHBIO
BO3/ECHCTBUSL.

CBoxg  mpaBwil  ycTaHaBiIMBaeT  TpeOOBaHMS K  IPOEKTUPOBAHUIO
CTAJIC)KENC300€TOHHBIX ~ KOHCTPYKUMW, M3  TSHKEJIOro, MEJIKO3EpHUCTOTO U
HaIPSTAIoNMX OETOHOB.

TpeboBaHusi HACTOAILIErO CBOJ MpaBWI HE  PaCHpOCTPAHAIOTCS  Ha
MPOECKTUPOBAHUE  KOHCTPYKLMA MOCTOB, TPAHCHOPTHBIX TOHHENEH, TpyO mMoj
HACBIIAMH, KOHCTPYKIUI THAPOTEXHUYECKUX U JPYTUX CIEHUATbHBIX COOPYKEHUH,
a TaK»Ke€ Ha KOHCTPYKIMH, U3rOTABIMBAEMbIE U3 OETOHOB CPEHEN MIIOTHOCTH MEHEE
500 u cBeime 2500 Kr/M°, GETOHOIONMMEPOB H IOTHMEPOETOHOB, GETOHOB HA
M3BECTKOBBIX, IIUIAKOBBIX U CMEIIAHHBIX BSDKYIIUX, HA TUIICOBOM U CIELHAIbHBIX
BSDKYIIMX, OCTOHOB Ha CIEUUAIbHBIX M OPraHUYeCKHX 3allOJIHUTENSAX, OETOHOB
KPYITHOIIOPUCTOM CTPYKTYPHL.

1.2 Ilpu mpOEKTUPOBAHUM KOHCTPYKLIMM, HAXOASIIUXCA B OCOOBIX YCIOBMSIX

AKCIUTyaTaluu (HarmpuMep, KOHCTPYKIIUN 3JJaHUM, TTOIBEPTaroIIUXCsl CEHCMUUECKUM

1
Kpome cranexene300eTOHHBIX IUIMNT ¢ MPOQHIMPOBAHHBIM HACTUJIOM, TI€ AHANA30H TEMIEpPATyp HE HIKE
munyc 50°C u He Boite 40°C

IIpoexm, nepeas pedaxyus
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BO3JCHUCTBUSIM, HWHTCHCUBHBIM  BO3JICVCTBUSIM TEMIIEpaTyphl, paaualuy,
arpeCCUBHBIX Cpel), KOHCTPYKIHMI YHUKAIBHBIX 3JaHUNA U COOPYKEHUH, 3TaHUI
aTOMHBIX 3JIEKTPOCTAHLHM, & TAK)KE CIELHAIbHBIX BHUJIOB KOHCTPYKIUH, CIEIYET
coOIr01aTh JOTIOJIHUTENIbHBIE TpeboBaHus, MPETyCMOTPEHHBIE
COOTBETCTBYIOIIMMU  HOPMATHUBHBIMU  JIOKYMEHTaMH, B KOTOPBIX OTPa)KEHBI

O0COOEHHOCTH PabOTHI ATUX KOHCTPYKIUH.

2 HopMmaTuBHBIE CCHLIKH

B mHacTosmieM cBOJe TMpaBWII HKCIOJB30BAaHBI HOPMATHMBHBIE CCHUIKM Ha
CJIEYIOINE JOKYMEHTHI:

CIT 14.13330.2011 «CHulI II-7-81* CtpouTenbCcTBO B CEHCMUYECKHUX paiioHAX

CIT 16.13330.2011 «CHullI 11I-23-81* CranbHble KOHCTPYKITUNY

CIT120.13330.2011 «CHulI 2.01.07-85* Harpy3ku u BO31E€HCTBUS»

CIT22.13330.2011 «CHulI 2.02.01-83* OcHoBaHus 31aHUI U COOPYKEHUI

CIT 28.13330.2012 «CHulI 2.03.11-85 3ammTa cTpOUTETHHBIX KOHCTPYKIIMMA OT
KOPPO3UM»

CIT 43.13330.2012«CHull  2.09.03-85  CoopyxeHnus MPOMBIILIIEHHBIX
MPEINPUSITUID

CIT48.13330.2011 «CHulI 12-01-2004 Opranu3zaius CTpOUTEIHCTBAY

CII50.13330.2012 «CHulI 23-02-2003 TerutoBas 3amura 34aHAID)

CIT 63.13330.2012 «CHull 52-01-2003 beroHHble U Kene300€TOHHBIE
KOHCTPYKIIMU. OCHOBHBIE MOJIOKCHUSD)

CI170.13330.2012 «CHull = 3.03.01-87 Hecymue u  orpaxnuarouue
KOHCTPYKITU

CIT1122.13330.2012 «CHull 32-04-97 ToHHemu KeIC3HOIOPOKHBIE H
aBTOJIOPO>KHBIEY

CIT 130.13330.2012 «CHull 3.09.01-85 [IpouszBoacTBO COOPHBIX
KEJIe300€TOHHBIX KOHCTPYKIIUN U U3ACTHII»

CII 131.13330.2012 «CHuII 23-01-99 CtpoutenbHas KIMMATOIOTHSI

2
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«CHulI 21-01-97* IloxapHass 6€30MacHOCTb 3[IaHUM U COOPY>KEHU

I'OCT 10180-2012 beronsl. MeToasl  omnpeaeiaeHus MNPOYHOCTH  TIO
KOHTPOJIbHBIM 00pasiiam.

I'OCT 10181-2000 Cmecu 6etonHbIe. MeTOABI MCITBITAaHUS.

['OCT 10884-94 Cranp apmarTypHasi TEPMOMEXAHMYECKH YMNPOYHEHHAs IS
KEJIe300€TOHHBIX KOHCTPYKIUH. TeXHHUeCcKHue yCIoBusl.

['OCT 10922-2012 ApmatrypHble U 3aKjaJHble U3ACIUS CBapHbIC, COCAUHECHHUS
CBapHbIE apMaTypbl U 3aKJIaJHbIX U3AEIUI KeIe300€TOHHBIX KOHCTpYKIHi. OOmue
TEXHUYECKUE YCIOBHSI

['OCT 12730.0-78 betonbl. OOmue TpeOOBaHHS K METOJaM OIPEICICHUS
IUIOTHOCTH, BIa)KHOCTH, BOJOTIOTJIONICHHS, TOPUCTOCTH U BOJIOHETIPOHHUIIAEMOCTH.

['OCT 12730.1-78 beronsl. MeToa onpeeneHus mIOTHOCTH

['OCT 12730.5-84 betonbl. MeTo b1 OIIpeieNieHUs BOJJOHEPOHUIIAEMOCTH.

['OCT 14098-91 CoenuHenusi cBapHBIE apMaTypbl W 3aKJIaAHBIX H3ACTUI
KEIe300€TOHHBIX KOHCTPYKITUN. THUIIBI, KOHCTPYKITUS U pa3Mephbl

'OCT 14918-80 Crtanb TOHKOJIMCTOBAsA OIMHKOBAHHAS C HEMPEPHIBHBIX JINHUH.
TexHuyeckue ycioBus

'OCT 18105—2010 beronsl. [IpaBuia KOHTPOIS ¥ OLIEHKH MPOYHOCTH

['OCT 23732-2011 Bona aJis 6€TOHOB B pacTBOPOB. TeXHUUECKHUE YCIOBUS

['OCT 23858-79 CoenuHeHusi CBapHBIE CTHIKOBBIE W TaBPOBBIC apMaTyphI
KEJIe300€TOHHBIX KOHCTPYKUMH. YIIbTpa3ByKOBbIE METOAbI KOHTPOJIS KadecTBa.
IIpaBuna npuemku

I'OCT 24045-2010 I[Tpodunu crambHbIe IUCTOBBIE THYTHIEC C TPANCIIUEBUHBIMH
rodpamu 7151 CTPOUTEIHCTBA. TEXHUUECKUE YCIOBUS

I'OCT 24211-2008 Jlo6aBku 115t 6eToHOB. OOIIME TEXHUYECKUE TPeOOBaHMS

I'OCT 25192-2012 beronsl. Knaccubukamumss wu  oOmmEe TEXHHUYECKHE
TpeOOBaHUS

['OCT 26633-2012 beroHbl TsSXKENble M MEJIKO3EPHUCTHIE. TeXHUYECKHE

yCJ10BuA
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['OCT 27006-86 beronsi. [IpaBuia mogdopa cocTaBoB

['OCT 27772-88* IIpokaT 1151 CTPOUTEIBHBIX CTaJIbHBIX KOHCTPYKIIHIA

['OCT 27751-2014 HanexHOCTh CTPOUTEIBHBIX KOHCTPYKIIMH U OCHOBAHH.
OCHOBHBIE MTOJIOXKEHUS

['OCT 30459-2003 JloGaBku 11 OETOHOB M CTPOUTEIBHBIX PACTBOPOB.
MeTtonp! onpenenenus 3pGHEeKTUBHOCTH

['OCT 30515-97 Llementsl. O01IHe TEXHUYECKUE YCIOBHUS

['OCT 4.212-80 CIIKII. CrpoutennctBo. beronsl. Homenknarypa nmokazaremnei

['OCT 535-2005 IIpokar coptoBoii M (AaCOHHBIM W3 CTalu YTIAEPOAUCTOMN
OOBIKHOBEHHOT'0 KayecTBa. OO0I1I1e TEXHUUECKHUE YCIOBUS

['OCT 5781-82 Cranp ropsiuexaTaHas JJisi apMUPOBAHUS >KEIE300€TOHHBIX
KOHCTPYKIMH. TeXHUYECKHE YCIOBUSA

['OCT 7473-2010 Cmecu 6etonnbie. TexHUYECKHUE YCIOBUS

['OCT 8267-93 1llebenp u TpaBWii W3 TUIOTHBIX TOPHBIX TOPOM JJIS
CTPOUTENBHBIX paboT. TexHUYECKHE yCIOBUS

I'OCT 8736-93 [Tecok st CTpoUTENBHBIX pabOT. TexHuYecKue yCcioBus

['OCT P 1.4 —-2004 Crangaptsl opranuzauuii. O01ue noaoxeHus

['OCT P 52544-2006 IlIpokaT apMaTypHbId CBapUBaE€MbIil IEPUOAUYECKOTO
npoduis kmaccoB A 500C u B 500C nns apMupoBaHUs KeJIEe300€TOHHBIX
KOHCTPYKIIMI

['OCT P 52246-2004 IlpokaT TUCTOBOM TOPSYCOINMHKOBAHHBIM. TexHMUECKHE

YCIJIOBHUSL.

[Ipumeyuanue — [Ipy noab30BaHUM HACTOSALIMM CBOJOM IPaBHII II€JIECOOOPA3HO
IPOBEPUTH JICHCTBHE CCHUIOYHBIX CTaHAAPTOB U KJIACCH(PHUKATOPOB B MH(OPMAIIMOHHON cHCTEMe
00I11ero MoJIb30BaHMsI — Ha OQHUIMAIBHOM caiiTe HallMoHalIbHOTo opraHa Poccuiickoit @enepanuun
10 CTaHJapTU3auK B IHTEpHETe WM MO €KEeroIHO N3aBaeMOMY MH(POPMALIMOHHOMY YKa3aTelto
"HanuoHanbpHbIe CTaHAAPTHI", KOTOPBII ONMyOJIMKOBAH 110 COCTOSHUIO Ha | sTHBaps TEKYIIEro roja,
U 10 COOTBETCTBYIOUIMM  €XKEMECSYHO H3AaBaeMbIM  HMH(OPMAIMOHHBIM  YKa3aTellsiM,
ONyOJIMKOBAaHHBIM B TEKyIIeM Toay. Eciau cchbUIOUHBIA TOKYMEHT 3aMeHEH (M3MEHEH), TO NpHU

nosap3oBaHnn HactosiuM  CII  cnenyer pykoBOJICTBOBaTbCSl 3aMEHEHHBIM  (M3MEHEHHBIM)
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(npoexm, nepeas pedaKyusi)

JOKYMEHTOM. Eciiu cChUTOUHBIN JOKYMEHT OTMEHEH 0€3 3aMEHbI, TO I0JI0KEHUE, B KOTOPOM JlaHa
CCBIJIKAa Ha HEro, NIpUMEHSAETCA B YacTH, HE 3aTparuBarolieil 3Ty ccpliky. CBeneHus o IeHCTBUU
CBOJIOB MpPaBUJ MOXKHO NpoBepuTh B DenepanbHOM HHPOPMALMOHHOM (OHIE TEXHUYECKHUX
pErJIaMEeHTOB U CTaHJAPTOB.

3 TepmuHbI U onipeae/IeHUsA

B macTosmem cBoj mpaBuil MpHUBEACHBI TepMHUHBI 1O cooTBeTcTBUH ¢ CII
63.13330, CIT 16.13330, 'OCT P 1.4, TOCT 27751, a Takxe CleayIoIIre TePMUHbI
C COOTBETCTBYIOILIMMH ONPENEITCHUSMH:

3.1 OeronHoe saapo: betonHas yacth TPyOOOETOHHBIX KOHCTPYKIIUH.

3.2 ruOkmuii ynop: KOHCTpYKTHUBHBIN 3J€MEHT, OOBEIUHSIOUINI CTalIbHYIO U
XKeJIe300€TOHHYIO YacTH CTaJeKesie300€TOHHOW KOHCTPYKUHUH MPHU UX COBMECTHOM
paboTe ¥ BO3MOKHOM HE3HAYUTEJILHOM B3aHMMHOM clBUTE. BbIMonHseTcs B BUAE
apMaTypHbIX NETENb M aHKEpOB (B TOM YHCIE Ha KOJOHHAX), KOPOTHILIEH W3
apMaTyphbl WU KaJTuOPOBAHHOM CTaJH, CTaA-00JITOB C KPYIJIOM TOJIOBKOM U T.1I.;

3.3 mob6ennb: CTaibHON TBO3/b JJIsl COCNUHEHUS IPOQUITMPOBAHHOTO HACTHIIA U
YTOJKOBBIX AHKEPHBIX YIOPOB K OMNOPHOM Oajgke ¢ MOMOUIBIO CIEUUAIBLHOrO
IIOPOXOBOI'0 MMHUCTOJIETA;

3.4 xectkuii ynop: KOHCTpYKTUBHBIN 3JI€MEHT, OOBbEIUHSAIONINN CTaTbHYIO U
AKEJIe300€TOHHYI0 YacTH CTaJeXKele300€TOHHOW KOHCTPYKIUHU, HE JIOMYCKAOIIUN
UX CABUTAa JIpyI OTHOCUTEIBHO Jpyra. BbimonHsercs B BUAE KOPOTHILEH W3
(hacoHHOI cTanu, yrojKOBBIX YIIOPOB U T.1.;

3.5 komOuHHpoBaHHas Oanka: KOHCTpyKUMs W3 Kene300€TOHHOM TUIMTHI U
CTAIbHOW Oanku, OOBEAMHEHHBIX JJII COBMECTHOM paboThl TIPH TMTOMOIIIH
CTHEIMATILHBIX YIIOPOB WM ITyTeM 00CTOHHUPOBAHUS CTALHBIX OAJOK;

3.6 koHcTpyKIMH  TpyOoOeToHHble:  JKene300eTOHHBIE  KOHCTPYKLHUH,
COCTOSIIIIME W3 HAPYXKHOM CTajgbHOM OOOJOYKM B BHJAE KPYriao TpyOsl U
BHYTPEHHET0 O€TOHHOTO siApa ¢ paboyeil M KOHCTPYKTUBHOW CTEP>KHEBOM

apMmatypoii wi 0€3 Hee; pacueTHble YCWIUS OT BCEX BO3JCHCTBUN B



CIT XX.13330.20XX

(npoexm, nepeas peoaxKyusi)
TpyOOOETOHHBIX KOHCTPYKIUSAX JOJDKHBI OBITH BOCHPHHSTHI OSTOHOM, METAIOM
TpyOBI B paboueli CTEP)KHEBOU apMaTypoOH.

3.7 KOHCTPYKLIHMH CTajexese300eToHHbIe: KOHCTPYKIMHU, BBIMOJHEHHBIE U3
0eToHa, KOHCTPYKIIMOHHOW CTajgd WM TPOQUIMPOBAHHOTO HACTHIA W THOKOMN
apMaTypbl, B KOTOpbIX o0ecriedeHa X CoBMecTHas padora.

3.8 KOHCTPYKIMOHHAas CTaJIb: Marepuan CTaJIbHOTO aJeMeHTa
CTaJIE)KENE300€ TOHHOM KOHCTPYKIIUH.

3.9 omopnas G6anka: CtagbHas WIH Kelle300eTOHHAs Oaika, oA AepKUBAIOIIIAs
TUTUTY TIEPEKPBITHS;

3.10 mpo¢uaupoBaHHbIH HACTHIL: CoenuHeHHble  MeX1ay  coOoi
ropupoBaHHbBIE JUCThl W3 OIMHKOBAHHOW CTaJId, BBINOJHAIOMME (QYHKIIUH
HECHEMHOM OranyOKH U BHEIIHEN paboueld apMaTypbl MOHOJIUTHOM TIJIUTHL;

3.11 pudnenne (pudbl) Ha HacTHiIe. MecTHbIE BMSITHHBI U BBITYKJIOCTH,
PETYISPHO PACIOJIOKEHHBIE HA CTEHKAX TO(PPOB MPOPUIMPOBAHHBIX JINCTOB MPH UX
MIPOKATKE TSI TIOBBIIICHUS CIETJICHUS HACTHIIA ¢ OSTOHOM TUTUTHI;

3.12 camonape3aommuii  BHHT: CaMOCBEepJAIIMA CTaJIbHOM BHHT IS
KpeIIeHUS TPO(PHINPOBAHHOTO HACTHIIA K OajTke Ha CTaUH MOHTAXA.

3.13 caBuroBoe coeauHenue: CoeIMHEHUE MEXKAYy OCTOHHBIM M CTAJBHBIM
KOMITOHEHTaMHU CTaJIeKeJIe300€TOHHOTO 3JIEMEHTA, MCKIIYAIONIEe CABUT OJIHOTO
KOMITOHEHTAa OTHOCHTEIILHO JPYroro, W TO3BOJIAIONICE pPACCUUTHIBATH 00a
KOMITOHEHTA KaK 4acTy €JMHOTO KOHCTPYKTUBHOTO JIEMEHTA,;

3.14 coBmecTHasi pabGora: Bocnpusthie Harpy3Ku Ccrajexene300eTOHHBIM
AJIEMEHTOM, B KOTOpPOM OETOHHAas M CTaJlbHas KOMITOHEHTa JAehOPMHPYIOTCS Kak
€IMHOE TBEPJI0€ TEJIO;

3.15 craa-60ar: ['uOkuii ynop B BHUAEC KaJUOPOBAHHOIO CTAJIBHOTO CTEPIKHS,
MPUBAPEHHOTO OJHUM KOHIIOM K BEpXHEMY TOsicy Oajku 4yepe3 npoduInpoBaHHbBIN
HACTUT,

3.16 crajexesie300eTOHHbIE IUIMTHI € MNPOPUINPOBAHHBIM HACTHIIOM:

MoHonuTHbIE OETOHHBIE WM JKENE300€TOHHBIC IUIUTHI C MNPOQPUINPOBAHHBIM
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(npoexm, nepeast pedaxyus)

HACTUJIOM, BBIMOJTHSIOMUM (YHKIUA HECHEMHOW OMATyOKM Ha  CTaJWH
W3TOTOBJICHHUSI TUIMTHI W BHEIIHEH pabodeil apMaTypbl COBMECTHO C THOKHMH
CTEP)KHSMH Ha CTAJUU IKCIUTyaTaIlNH TUTUTHI,

3.17 cranexesie300eToHHbIH Kapkac: Kapkac, B KOTOpOM 3HaYUTEIbHAS 9acTh
HJIEMEHTOB 17001 Hauboee Harpy>KeHHBIC DIIEMEHTBI SIBIISTIOTCS
CTaJICKEIe300€ TOHHBIMH;

3.18 crep:kHeBasi apmarypa: ApmaTypa B BHJIE OTACIBHBIX CTEpP)KHEH,

KapKaCoOB U CCTOK.

4 O01mue MoJI0KeHUA

4.1 Tunsl cTajiexene300€TOHHbIX KOHCTPYKIUI

HaCTOHIHI/Iﬁ CBOA IIpaBWiI CICAYCT IPHUMCHATHL A CICAYIOIIUX THUIIOB
KOHCTPYKIIMM:

a) Cranexene300eTOHHbIE TUIMTHI €  NPOPUIMPOBAHHBIM  HACTUJIOM,

KOHCTPYKITUS TUTUTHI ¢ TPO(PHIMPOBAaHHBIM HACTUIIOM TIOKa3aHa Ha pUCyHKe 4.1.

1— cranbHO MpodMIMPOBaHHBIN HACTHII C pUGIICHBIMU CTEHKaMH ro(poB;
2 — DJIeMEHT 0aJ0YHOH KIIETKH; 3 — MOHOJMTHBIA OETOH MEPEKPBITHUS;
4 — cTep KHEBOM aHKep; 5 — ceTKa NPOTUBOYCAI0UYHOTO apMUPOBAHMUS;
6 — coenuHeHne TOQPUPOBAHHBIX MPOPIIICH MEX Ty co00i; 7 — rrOKast apMaTypa.
Pucynox 4.1 —KoHCTpyKIHs CTanekeae300€TOHHO!N TUIUTHI, apMHPOBaHHAS
PO MIMPOBAHHBIM HACTHIIOM
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(npoeKm, nepeas pedam;uﬂ)

0) KOMITO3UTHBIE KOHCTPYKIIUHA W3 KEJIe300€TOHHBIX TUIMT M CTABHBIX OaJoK,
OOBEMHEHHBIX JJII COBMECTHOM PabOThI KOHCTPYKIIMU TIPH TTOMOIIU CTICITHATBHBIX
KpereXel WM MyTeM OOCTOHUPOBAHHUS CTaldbHBIX Oanok. (OCHOBHBIE THIIBI

MONEPEYHBIX CEYEHUI PUBEICHBI HA PUCYHKE 4.2.

I_\WI_\

L
v

a) cTayibHas Oajika W IUIMTa 00bEIMHEHBI IPU MTOMOIIN aHKEPHBIX YIOpPOB; 0) cTaibHas Oaiika
YaCTUYHO OOETOHUpOBaHa M OOBbEIMHEHA C IUIMTOM MpU IMOMOIIM AHKEPHBIX YIOPOB; B)
CTajibHas OajKa U IUIMTa C ByTaMU OOBbEIMHEHbI IPU MOMOIIN aHKEPHBIX YIIOPOB; I') CTaJIbHAS
0ajKa 4acTUYHO OOETOHUpPOBaHA, COOPHBIE KEJIe300€TOHHBIE TUIUTHI OMHUPAIOTCS Ha HWKHUH
nosic Oamkyu yepes3 JIMCT; 1) M K) ONUpaHHE IUIUTHl MO MPO(UIMPOBAHHOMY HACTHIy Ha
CTaJbHYl0 Oanky (MpoMeXyTO4YHas Omopa HacTHia), €) ONUpaHWe IUIUTHI IO
npoUIMPOBAaHHOMY HACTHJIy Ha YaCTUYHO OOETOHMPOBAHHYIO CTajbHYIO Oaiky (KpalHss
OIopa HaCTHJIA); 3) MOJIHOE OOETOHUPOBAHNE CTAIBHOM OaJKH; M) OMMPaHUE JKEIe300€TOHHOM
IUIMTHl HA HIDKHUNA T1osic OajKu, AaHKEpHbIE YIOpbl Ha TOJKe Oalku; K) ONHUpaHHe
&Kene300eTOHHON TUINTHI Ha HUYKHUH 1osiC OaJIKK, aHKEpHBIE YIIOPBI Ha CTEHKE OalKH

Pucynox 4.2 — BapuaHTsl ONEpeYHbIX CEYEHUN KOMIO3UTHBIX KOHCTPYKIUH U3
KeJ1e300€TOHHBIX IJTUT CO CTaJIbHBIMU OaTKaMu



CII XX.13330.20XX

(npoexm, nepeas pedaKyusi)

B) JKEJIe300€TOHHBIC KOHCTPYKIIMU C JKECTKOW apmarypoi, paboTaromuie Ha
HEHTPAIbHOE WM BHEIEHTPEHHOE C)KaTHe, PACTSKEHUE, TUIOBBIE IOINEPEUHbIE

CEUYEHUS MOKa3aHbl HA PUCYHKE 4.3.

r)

) 2

1—0eroH; 2— xecTKas apMarypa; 3— mHomnepedyHas ru0kas apMaTypa;

4 — npojionibHas TMOKast apMatypa; 5 — aHKepHBIN yrop

a) KecTkasg apMarypa B ¢opme JByTaBpa; 0) KecTkas apMarypa B (opMe KpecTooOpa3HOTro
CeUeHus; B) OKeCTKas apmarypa KopoO4yaTtoro cedeHHs, OOpa30BaHOTO IIBEJUIEPaMH,
00BbEeIMHEHHBIMU TUIAHKAaMHU; T') J)KECTKasi apMaTypa B BHUJE «CEpACYHMKa», «Clis10a» CIIOLUIHOTO
CEUEeHMSI; 1) CEYCHUE C YACTUIHBIM 00ETOHUPOBAHUEM JKECTKOW apMaTypHl.

Pucynok 4.3 —TunoBble MonepevyHbIe CEYCHHUS KEeTE300€TOHHBIX KOHCTPYKITUH €
YKECTKOU apMaTypoun

r) TpyOOOETOHHBIE KOHCTPYKIIMA C BHEIIHEH CTAJbHONW OOO0JIOYKON B BHUJEC
KpyTjoil TpyObl, ¢ OETOHHBIM SApPOM 0€3 apMarypbl UM C OETOHHBIM SAPOM,
apMHUPOBAHHBIM TPOJOJIBHOW THOKOW apMmaTtypoil (C Kele300€TOHHBIM SIAPOM).

CoOTBETCTBYIONIUE TUIIHI CEYEHUH TTOKa3aHbl HA pPUCYHKE 4.4.



CIT XX.13330.20XX

(npoexm, nepeas pedakyus)

1 — 6eToHHOE s11po; 2 — Tpyda; 3 — mpoAoIbHAs THOKas apMaTypa

a) ¢ OCTOHHBIM SIIPOM, APMHPOBAHHBIM MPOOJIBHOI T'MOKON apMaTypoil (¢ Keae300eTOHHBIM
a71poM); 0) ¢ OETOHHBIM SJIPOM, HEAPMUPOBAHHBIM MPOAOILHON THOKOI apMaTypoil (C OETOHHBIM
AIPOM)

Pucynok 4.4 — Tunsl TpyO0OETOHHBIX CeYEHUMN

4.2 OcHOBHBIC TPEOOBAHMS K KOHCTPYKUMAM

4.2.1 Cranexene300eTOHHBIE KOHCTPYKIIUU BCEX THUTIOB JIOJDKHBI YIOBIETBOPSATH
TpeOOBAHUSIM:

- 110 0€30MaCHOCTH,

- 110 3KCIUTyaTalluOHHOW IPUTOTHOCTH,

- 110 10JTOBEYHOCTH,

- TOTIOJIHUTEIbHBIM TPEOOBAHUSAM, YKa3aHHBIM B 3a/IaHUH HA TPOCKTUPOBAHHUE.

4.2.2 Ins  ynoBieTBopeHUsi TpeOOBaHWUN MO OE30MACHOCTH KOHCTPYKIIUU
JOJDKHBI MMETh TaKWe HadalbHbIe XapaKTePUCTUKH, YTOOBI TPU PA3TUYHBIX
pacueTHBIX BO3JCHCTBHUIX B MPOIECCE CTPOUTENHBCTBA M IKCIUTyaTallud 3/aHUN U
COOpPYKEHHMI OBLIM HMCKIIIOUEHBI pa3pylIeHHs JI000ro xapakrepa WIM HapylIeHUs
OKCIUTYaTaI[MOHHON TMPUTOJHOCTH, CBS3aHHBIC C MPUYMHEHHWEM BpeAa >KU3HH WU
3I0POBBI0 TPAXKIAH, HUMYILECTBY, OKPYXKAIOIIEH Cpelne, *XU3HHU M 300POBBIO
YKUBOTHBIX U pacTeHUsM. [Ipu mpoekTupoBaHUU KOHCTPYKIUHU CleayeT COOII0IaTh
tpeboBanust CII 28.13330 B yacTu 3allUTBl CTPOUTENBHBIX KOHCTPYKLHM OT
Koppo3uu u TpeboBanuss denepanbHoro 3akona PO ot 22 urons 2008r. Ne 123-03

"TexHuueckuil periiaMeHT o TpeOoBaHMSIX IMOXKapHOU Oe3zonmacHocTu". JlaHHOE
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TpeOOBaHUE PACTIPOCTPAHSICTCS HA JIEMEHTHI CTAJICKENE300€TOHHBIX KOHCTPYKIIHIA,
KOTOpBIE Ha CTAJIUU SKCIUTyaTallUd HE CKPBITHI BHYTPHU OETOHA.

4.2.3 JIns ynoBieTBOpeHUs TpeOOBaHUM MO SKCIUTyaTallMOHHOW MPUTOAHOCTH
KOHCTPYKIMSI JOJKHA HUMETh TaKHe HadyalbHbIE XapaKTEPUCTHKH, YTOOBI MpH
pPa3IMYHBIX pAacUETHBIX BO3ACUCTBHUAX HE MPOUCXOAUIO O0Opa3oBaHUE WIIU
Ype3MEpPHOE PACKPBITHE TPEIIMH, a TaKKe HE BO3HUKAIM YpPE3MEPHbIC
nepeMeleHus, KouebaHuss M JApyrue  OTKIOHEHUS WM  I[OBPEXICHUS,
3aTPYJHSIOLIME HOPMAJIbHYIO SKCIUTyaTaluio (HapyleHue TpeOOBaHUN K BHEILIHEMY
BUJly KOHCTPYKLHWH, TEXHOJOTMYECKUX TPEOOBAHMI IO HOpPMaJbHOW paboTe
000py10BaHUs, MEXaHU3MOB, KOHCTPYKTUBHBIX TPEOOBAHUMN 110 COBMECTHOM paboTe
AJIIEMEHTOB U IPYruX TPeOOBaHUI, YCTAHOBICHHBIX IPH MPOEKTUPOBAHUN ).

B cranexene300€TOHHBIX KOHCTPYKIUSAX 0Opa30BaHUE TPEIIUH JOMYCKaeTcs, U
K HUM IpPEIbABISAIOT TPEOOBAaHUS 10 OIPAaHUYEHUIO IIMPUHBI PACKPBITHS TPELIHH,
cootBercTBytomue CII 63.13330. OGpa3zoBaHue TPEHIMH B CTAJICKEIE300€TOHHBIX
IUINTax C NOpo(UIMPOBAHHBIM HACTWIOM JIOIYCKAaeTcs B 30HE 3aKPBITOM
npOQHUINPOBAHHBIM HACTHIIOM.

4.2.4 JIns ynoBIeTBOPEHUs TPEOOBAHUN JTOJTOBEYHOCTH KOHCTPYKIUS TOJIKHA
UMETh TaKHe HayaJlbHbIE XapaKTEpUCTUKH, YTOObI B TEUEHHE PACUETHOTO CpOKa
CITY>KObI OHa YJOBJIETBOPsIa TPEOOBAHUSAM MO OE30MACHOCTH M KCILTyaTallMOHHOMN
OPUTOAHOCTH C Y4YETOM BJIMSHUS Ha TEOMETPUYECKHE XAPAKTEPUCTUKH
KOHCTPYKUMHA W  MEXaHWYECKHE XapaKTePUCTUKH MaTEpHUATIOB  Pa3IUYHbIX
pacyeTHBIX BO3JCUCTBUI (AJIUTETBLHOE BO3JIEHCTBHE HArpy3KH, HEOJIaronpusTHHIC
KJIMMAaTUYECKHE, TEXHOJOTHUECKHE, TEMIIEPATYPHBIE U BIAKHOCTHBIE BO3/1EHCTBUS,
MONEPEMEHHOE 3aMOpaKMBaHUE U OTTAUBAaHUE, arPECCUBHBIE BO3JICUCTBUS U JIp. ).

4.2.5 be3onacHoCTb, JKCITyaTallMOHHAs  MPUTOAHOCTh,  JIOJTOBEYHOCTH
CTaJIeXKeJIe300€TOHHBIX KOHCTPYKLUMUA M JApPYrHe yCTaHaBlIMBaeMble 3aJaHHEM Ha
POEKTUPOBAHKUE TPEOOBAHUS JOHKHBI OBITh 0OECIICYEHBI BBITIOJHEHUEM:

- TpeOOBaHUil K OETOHY U €r0 COCTABIISIIOIINM;

- TpeOOBaHU K apMartype;
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- TpeOOBaHUIl K CTaJH;

- TpeOOBaHU K pacyeTaM KOHCTPYKIIHIA;

- KOHCTPYKTHUBHBIX TPEOOBaHUM;

- TEXHOJIOTHYECKUX TPEOOBaHMIA;

- TpeOOBaHMI MO IKCILTyaTaI|H.

TpeOoBaHus 1O Harpy3kaM M BO3JCUCTBUSIM, TMpeNely OTHECTOMKOCTH,
HEMPOHUIIAEMOCTH, MOPO30CTOMKOCTH, MPEICIbHBIM TOKa3aTelsiM AepopMaliuii
(mporubam, mepeMEIleHUsIM, aMIUINTyAe KoJeOaHui), pacyeTHbIM 3HAYEHUSIM
TEMIIEpaTypbl HAPYKHOTO BO3[yXa M OTHOCHUTEIIBHOM BIAXKHOCTU OKpYKarolen
Cpellbl, IO 3aLIUTE CTPOUTEIbHBIX KOHCTPYKLIHUN OT BO3IEUCTBUS arpECCUBHBIX CPEL
W JIp. YCTAaHABIMBAIOTCS COOTBETCTBYIOIIUMH HOpMAaTUBHBIMU JokyMeHTamu (CII
20.13330, CII 14.13330, CIT 28.13330, CIT 22.13330, CIT 44.13330, CIT 131.13330,
CIT 122.13330).

4.2.6 ITpu mpoeKTHPOBAHHUH CTaJICKeIe300€TOHHBIX KOHCTPYKIIUIA CIETyeT:

- NPUHUMATh KOHCTPYKTHUBHBIE CXE€Mbl, OOECIEUMBAIONINE MPOYHOCTb,
YCTOMYHUBOCTh U IIPOCTPAHCTBEHHYK) HEU3MEHSIEMOCTh 3JaHUW U COOPYKECHUU B
LEJIOM U UX OTIEJbHBIX JIEMEHTOB;

- TPUMEHSATh palMoHalbHBbIe MNpoGuIN TpokaTta, dPPeKTUBHBIE CTATU U
IIPOTPECCUBHBIE  THIIBI COEAUHEHUM; 3JIEMEHTbl KOHCTPYKUMH JIOJDKHBI HWMETh
MUHUMAJIbHBIE CEUYEHUs, YJOBJIETBOPAIOIIME TPEOOBAaHUSIM HACTOSIIErO CBOJA
IPaBWI C Y4ETOM COPTAMEHTOB Ha MPOKAT U TPYOHI;

- IpeAyCMaTpuBaTh TEXHOJOTMYHOCTh W  HAWMEHBIIYI0  TPYIOEMKOCTb
U3TOTOBJICHHUSI, TPAHCIIOPTUPOBAHUS M1 MOHTAXKa;

- YYUTHIBAThH IIPOU3BOJCTBEHHBIE BO3MOYHOCTH U MOIIIHOCTh
TEXHOJIOTUYECKOT0 M KPaHOBOTO OOOpYAOBAHMS MPEANPUATANA — H3rOTOBUTENEH
KOHCTPYKLIMH, MOHTAXKHBIX OpraHU3alui;

- YUWTHIBATh JIONyCKAa€Mble OTKJIOHEHUS OT TPOEKTHBIX pa3MepoB U

reOMeTPUYECKON (POPMBI AIIEMEHTOB KOHCTPYKIIUNA MTPU U3TOTOBJICHUN U MOHTaXE.
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4.2.7 IIpu mpOEKTUPOBAHUM HAACKHOCTh CTalIEKeIe300€TOHHBIX KOHCTPYKIIUI
oOecreynBaeTcsl UCIOJb30BaHUEM PACUYETHBIX 3HAUEHUW HArpy30K W BO3/ACHCTBUM,
pacYeTHBIX XapaKTePUCTUK OETOHA, apMaTypbl W KOHCTPYKIIMOHHOW CTaly,
OTIPEICISIEMBIX M0 HOPMATUBHBIM 3HAYCHUSM OTHUX XapPaKTEPUCTUK C IMOMOIIBIO
COOTBETCTBYIOIIUX  KOA((UIMEHTOB  HANEKHOCTH, C  Y4ETOM  YpPOBHS
OTBETCTBEHHOCTH 3[JaHUU U COOPYKEHUM.

HopmatuBHBIE 3Hau€HUs HArpy30K U BO3ACUCTBUH, 3HaUY€HUS KOA(DPUIIMEHTOB
HAJSKHOCTU MO Harpy3ke, KOI(PQPUIHUEHTOB HAJIEKHOCTH 110 Ha3HAYCHUIO
KOHCTPYKIMM ycTaHaBIuBaroT B coorBeTcTBrr ¢ CIT 20.13330.

PacueTHbie 3HaYeHUST HArPY30K M BO3JEHCTBUN MPUHUMAIOT B 3aBUCHMOCTH OT
BUJIa PACUETHOTO MPEICIBHOTO COCTOSIHUS U PACUETHON CUTYaIUH.

4.2.8 beroHHble U JKENE300€TOHHBIE  DBJIEMEHTHI  CTajekerne300€TOHHON
KOHCTPYKIIUU JIOJDKHBI YAOBJIETBOPSATH OOMIMM TpeOOBaHUSIM K OETOHHBIM H
KeNe300€TOHHBIM KOHCTpYKIusiM B cootrBeTcTBUM C¢ CII 63.13330 ¢ yuerom
JOTIOJTHEHUH, TIPUBEICHHBIX B HACTOSIIIIEM CBOJIC TIPaBUII.

4.2.9 CtanpbHOM DJIEMEHT CTaJeKeIe300€TOHHOW  KOHCTPYKIIMH  JIOJDKCH
ynosierBopsaTh CIT 16.13330 (moxpasznen 4.1).

4.2.10 CranbHOM TpOQUIMPOBAHHBIM HACTUI HE JOIMYCKAETCS MPUMEHSATH B
KaueCTBE BHEIIHEH apMaTyphl TUTAT TIPH CIICTYIOITUX YCIOBHSIX:

- TpY BO3AECHCTBHUU CpeliHE- U cHiibHOArpeccuBHOM cpenbl o CIT 28.13330;

- TIpU JUHAMUYECKUX BO3JCHCTBUAX C KOAD(PUIMEHTOM aCUMMETPUM IIHKJIA
p <0.7;

- npu temneparype Bbie mwitoc 40°C winm aHuxe munyc 50°C;

- npu BIaxHoctu Oosiee 60% Oe3 JOMOJHUTEIHHOTO 3alUTHOTO TMOKPBITHUS,
00€eCTIeUHNBAIOIIETO €ro KOPPO3UOHHYIO CTOUKOCTb.

4.2.11 Tlpu TtpeOyemom mpenene OTHECTOMKOCTH JKEIE300€TOHHBIX IUIUT,
apMHPOBAHHBIX MPO(PMIMPOBAHHBEIM HAacTUIIOM, MeHee 30 MUHYT JOIOTHUTCIIbHAS

3amuTa MpoPUIMPOBAHHOTO HACTHIIA OT OTHS HE TpeOyeTcs.
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4.2.12 JIna TOBBIMICHUS TIpEesia OTHECTOMKOCTH CTaJIekKENe300€TOHHBIX TUTHT
ot 30 1o 120 MUHYT cileIyeT UCIIOIB30BaTh KOHCTPYKTUBHYIO OTHE3AIIMTY.

4.3 OCHOBHBIE M0JI0KEHUS 110 pacyeTam

4.3.1 Pacuer cranexene300€TOHHBIX KOHCTPYKIIUN 10  MpeJeIbHbIM
COCTOSIHUSIM IEPBOM M BTOPOU IPYyIN IPOU3BOIAT MO YIIPYTOW CTAIUH WK C YYETOM
bu3NUecKo HEIMHEHHOCTH MaTepHalioB, BO3MOXKHOTO OOpa3oBaHMs TPELIUH,
aHU30TPOIUU, HAKOIUICHUS TOBPEKIEHUM, C YYETOM MPOJOJBHOTO U3ruda u
F€OMETPUYECKON HETUHEMHOCTH.

B cratudecku  HEONpENEIUMBIX  KOHCTPYKLHUAX  CIEAYET  Y4YUTHIBATH
nepepacrnpeieiecHie yYCUIUMH B 3JIEMEHTaX CHUCTEMbI BCJIEACTBUE O0Opa30BaHUs
TPELIMH U Pa3BUTUS HEyNpyrux nedopmannil B OETOHE, CTAIM U apMaType BIUIOTh
J10 BO3HUKHOBEHHSI IPEJEIBHOTO COCTOSIHUS B JJIEMEHTE.

[Ipu pacdeTe KOHCTPYKIMUA MO MPOYHOCTH, JAeopmarusiM, oOpa3oBaHUIO U
pPacKpbITUIO TPEIMH HAa OCHOBE METO/AAa KOHEUYHBIX JJIEMEHTOB JOJDKHBI OBITh
MPOBEPEHBI YCIOBHUS NPOYHOCTH M TPEIIMHOCTOMKOCTH, a TaKXKe YCJIOBHS
BO3HMKHOBEHUS YPE3MEPHBIX NEPEMEIICHU KOHCTPYKIIUU.

4.3.2 PacueThl cTanexese300€TOHHBIX KOHCTPYKIIMU CIEAyeT MPOU3BOJIUTH B
cootBeTcTBUM ¢ TpeboBanusimu ['OCT 27751 mo mepBoit W BTOpOH Tpymnmam
npeleabHbIX COCTOSHUMN, a TAK)KE MO0 OCOOBIM MPEIETbHBIM COCTOSHUSIM.

Pacuetsl fomKHBI 00€CTeUMBATh HAJCKHOCTh 3/IaHUM WM COOPYKCHHH B
TEYEHUE PACUETHOTO CpOKa HMX CHY>KObI, a TaKXKe IMpU NPOU3BOJACTBE pPadbOT B
COOTBETCTBHUH C TPEOOBAHUSAMHU, IPEABABIIEMbIMHA K HUM.

PacueTsl o npeieTbHBIM COCTOSIHUSM MEPBOM TPYMIIbI BKIIOYAIOT:

- pacyer 1o NpOYHOCTH;

- pacyeT Mo yCTOMYMBOCTH (POPMBI (/111 TOHKOCTEHHBIX KOHCTPYKIIHI);

- pacyer 1o yCTOMYMBOCTH MOJIOKEHUSI (OIIPOKHUIBIBAHUE, CKOJIbKEHUE).

PacueTsl 10 npeieIbHbIM COCTOSIHUSM BTOPOU IPYIIIBI BKIIFOYAKOT:

- pacuer 1o o0pa30BaHUIO TPEUIUH;

14


normacs://normacs.ru/1V6?dob=41365.000012&dol=41410.711586

CII XX.13330.20XX

(npoexm, nepeas pedaKyusi)

- pacyer Mo PaCKpPHITUIO TPEIIVH;

- pacuer 1o aegopMarusam.

4.3.3 PacueThl cTanexene300€TOHHBIX KOHCTPYKIMH ClIeIyeT MPOW3BOANTH Ha
BCE BHUIBI HArpy30K, OTBEYAMOMHNX (YHKIHOHATHPHOMY HA3HAYEHUIO 3MaHUN W
COOPY)KEHUW, C YYE€TOM BIMSHUS OKpYXKalolmehd cpeapl  TEXHOJIOTMYECKHX,
TEMIIEPAaTypHbIX ¥ BJIQKHOCTHBIX BO3JCHCTBUI, HArpy30K OT TPaHCHOPTHBIX
CPEIICTB.

4.3.4 TlpoBepky TIPOYHOCTH HM TOAOOpP CEUYCHUM CTallekKene300€TOHHBIX
KOHCTPYKITUH MPOU3BOIAT Ha JEHCTBHE U3THOAIONNX MOMEHTOB, MPOJIOIBHBIX CHII,
MOTIEPEYHBIX CUJI M KPYTAILIMX MOMEHTOB, a TAaK)KE€ Ha MECTHOE JIEUCTBUE HATPY3KHU.

4.3.5 [Ipo4HOCTh Y3TIOBBIX M CTHIKOBBIX CONPSDKEHUH COOPHBIX 3JIEMEHTOB
MEXAy COO0OW M €O CTaJIbHBIMH 3JEMEHTaMHU JOJDKHA OBbITh MMOATBEP)KICHA
pacyeToM.

4.3.6 I1pu pacuére KOHCTPYKIMI 1 COETUHEHUH CIIeIyeT yUUTHIBATD:

- K03 (PHUIHMEHTHI HAIEKHOCTH TI0 OTBETCTBEHHOCTH ¥,, IPUHUMAEMbIC
cornmacuo 'OCT 27751 (pa3nen 10);

- KOd(PUITMEHTHI HAZIEKHOCTH 10 MaTepHally: 0  OETOHY ¥, TPUHUMAEMBIHA
corinacHo CII 63.13330 (nmyskTt 6.1.11); mo apmatype ¥, IPUHUMAEMBbIH COTJIACHO
CIT 63.13330 (nmyskT 6.2.8); IO CTaJU Y4y, NpuHuMaemblii corinacHo CIT 16.13330
(monpaznen 6.2);

- KOd(PUITUEHTBI YCTOBUH pPaOOTHI. 3JEMEHTOB CTaJIbHBIX KOHCTPYKIUHA H
COCAMHEHUH V., V1, Vi, TpuHUMaembie 1o CIT 16.13330 (tabmuua 1, myskt 7.1.2,
tabiuna 45 u pasgensl 14-18 ); Oerona y,;, npuauMaemsiii cormacHo CIT 63.13330
(myHKT 6.1.12).

4.3.7 OTHOIIIEHUE KPUTHUYECKON HArpy3KM K pacyeTHOM [l CTEPIKHEBBIX
KOHCTPYKITUH, PacCYMTHIBACMBIX KaK UjicaIN3UPOBAHHBIC yIpyTHE

MMPOCTPAHCTBCHHBIC CHCTCMBI C HCIIOJIB30BaHUEM CCpTI/I(i)I/IL[I/IpOBaHHBIX
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BBIUHCIUTENbHBIX KOMIUJIEKCOB, JOJDKHO OBITh HE MeHee KoddduimenTa
HAJIC)KHOCTHU 0 YCTOMYUBOCTU CUCTEMBI Ytqp> PABHOTO:

- VYstap = 2 TIPU pacyeTe 1o HeaehOpMUPOBAHHON CXEME;

- VYstap = 1.2 ipu pacuere 1no AehOpMUPOBAHHON CXEME C MPOBEPKOM yCIOBUSA

yrnpyroi paboThl CTaIM U y4eTe JIUTEIbHBIX AedopMalinii O0ETOHA B COOTBETCTBUU

c CII 63.13330.

4.4 TpeGoBaHus K pacueram

4.4.1 PacueT 1o NPOYHOCTH

PacyeTsl MO TPOYHOCTH KOMIIOHEHTOB CTAJICKEIE300€TOHHBIX KOHCTPYKIIHI
(KOHCTPYKLIMOHHBIE CTaJbHBIE JIEMEHTHI U JKEJI€300€TOHHBIEC 3JIEMEHTHI) JIOJKHBI
yIOBJETBOPSATH OCHOBHBIM TpPEOOBAaHUAM, TPEABSIBIIEMBIM K pacderaM I0
npoyHoctd B CII 63.13330 u CII 16.13330 ¢ u3MeHEHUSIMU U JIOTIOJHEHUSIMH,
MPUBEJCHHBIMHU B HACTOSIIIEM CBO/IE TIPABUIL.

4.4.2 Pacuet 1o 00pa30BaHUIO U PACKPBHITHIO TPEIIHH

4.42.1 Pacuetsl 1O O0O0Opa30BaHMWIO M PACKPBITHIO TPEIIUH DSJIEMEHTOB
CTaJIeXKENIE300€TOHHBIX ~ KOHCTPYKIMM  JOJDKHBI  YJOBJIETBOPATH  OCHOBHBIM
TpeOOBaHUSAM, TPEABSIBIIEMBIM K pacdyeraM [0 TPEHIMHOCTOWKOCTH U
tpenmHooOpazoBannto B CII 63.13330 ¢ wu3MEHEHUSMH U JOTOJHCHHSIMHU,
IIPUBEICHHBIMH B HACTOSIIIIEM CBOJIC MTPABHIL.

4.4.2.2 Pacyer TpyOOOETOHHBIX JJIEMEHTOB [0 PACKPBITUIO TPEIIUH He
npoBoauTca. Pacuer mo o0pa30BaHUIO TPEIIUH BBITIOIHSAETCS KaK BCIIOMOTaTeIbHbBIN
B paMKax pacuera o aedopmarusim.

4.4.3 Pacuer no nedopManusim

4.43.1 Pacuer cranexene300€TOHHBIX JJIEMEHTOB TI0  JepopMalusM
MPOU3BOJIAT U3 YCIIOBUS, IO KOTOPOMY MPOTHOBI WITH MIEPEeMEIICHUs] KOHCTPYKImid f
OT JIEWCTBUS BHEITHEH HArpy3Kd HE JOJDKHBI MPEBBIMIATH MPEACTHHO JTOMYCTUMBIX

3HAYCHHUI MPOruOOB WK MepemMeIneHu fyy:
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f <fur. (4.1)

4.43.2 TlporuObl WM TEPEMEIICHUs CTaJeKeNe300€TOHHBIX KOHCTPYKIUI
OMpENIENAIOT MO OOIIKUM MpaBUaM CTPOUTEILHON MEXaHUKU B 3aBUCUMOCTH OT
U3TMOHBIX, CABUTOBBIX M OCEBBIX JKECTKOCTHBIX XapaKTEPUCTUK DdJIEMEHTa B
Pa3JIMYHBIX CEUEHUSIX IO €T0 JJINHE.

4433 JKecTkocTb paccMaTpUBaeMOIO CEUEHUS CTaJeKeIe300€TOHHOTO
AJIEMEHTa OIPEACIISIOT 0 OOIMIMM IpaBUJIaM COMPOTHUBIICHUS] MAaTEPUATIOB Kak JJIs
YCIIOBHO yHPYroro CIUIONIHOTO »3JeMeHTa (coriacHo npwioxkenuto I). Ilpu
BBIYHCIICHUH JKECTKOCTH B CIy4yae HaJIMYMsl TPEIIMH B PAcCTSHYTOW 30HE OETOHA,
pacTAHYTBIH OETOH KaK TaKOBOM HE YYMTBHIBAETCS, a €ro BIUSHUE Ha padoTy
KOHCTPYKIIMM YYHUTBIBAETCA C IOMOIIBIO NPUBEICHHOIO MOIYJISl YIPYTrOCTH
pactsinyToi apmatypsl B cooTBeTcTBHH ¢ CII 63.13330. /lonyckaeTcsi HE yUYUThIBATh
BIIMSIHUE PACTSHYTOTO OETOHA C TPEIIUHAMU.

KpuBusny u mnpomonbpHbie aedopMaliii CTalIeKeIe300€TOHHOTO JJeMEHTa
TaKKe OMPEICIIAIOT M0 HETUHEHHOU Je(OpMallMOHHOW MOJIENT UCXOMAS U3 TUIIOTE3bI
IJIOCKUX CEUYEHUM, auarpamm JepopMupoBaHUsi O€TOHA, apMaTypbl W CTalud U
CpenHuX aegopMaluii apMaTypbl MEXKITY TPEIIMHAMHU.

4.43.4 Pacuer nedopManuii CTaNIEeKEIC300€TOHHBIX DJJIEMEHTOB CIEAYyeT
MPOU3BOJIUTh C YYETOM JIJIMTEIbHOCTH JACHCTBUS HArpy30K, YCTaHABIMBAEMbBIX
COOTBETCTBYIOIIMMU HOPMATUBHBIMH IOKYMEHTAMHU.

[Ipy BBIUKCIEHUM TPOTUOOB JKECTKOCTh YYACTKOB JJIEMEHTA  CIIEeIyeT
ONpENENATh C YUYETOM HAJIMYMS WM OTCYTCTBUS HOPMAJIbHBIX K MPOJOJIBLHON OCH
AJIEMEHTa TPEUIUH B PACTSIHYTON 30HE X CEUCHHUS.

4.43.5 3nadyeHus TPEACIBbHO JOMYCTUMBIX jAchopManvii TPUHUMAIOT B
coorBeTcTBUM ¢ ykazaHusmu CII 20.13330 u HOpMATUBHBIMM JOKYMEHTaMH Ha
OTHEJIbHBIC BHUIbl KOHCTPYKIMHA. [Ipu AEHCTBUM TIOCTOSIHHBIX W BPEMEHHBIX
JUINTENIbHBIX W KPaTKOBPEMEHHBIX HArpy30K TMPOTHO CTaexene300eTOHHBIX
AJIEMEHTOB BO BCEX CIydasX HE JOJDKeH mpeBbimathk 1/150 mposnera u 1/75 Bouiera
KOHCOJIH.
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4.4.4 JlonoJHUTEIbHbIE TPEOOBAHUS K PacuyeTy KOMIO3UTHBIX
KOHCTPYKIHUIA U3 7KeJ1e300eTOHHBIX IVINT U CTAJBHBIX 020K

4.4.4.1 PacueTsl cleayeT BBINOJNHATh, UCXOASl U3 TUMOTE3bl IUIOCKUX CEUCHU,
0e3 yueTa MmoaTINBOCTH IIIBOB OObEAMHEHUS CTATHHON U jKeTIe300€TOHHON YacTei.

Jis  cranexene300eTOHHBIX  OaJloK 1O TPOYHOCTH  CIEAYEeT IPOBEPSTH
pacueTHbIE MONePEYHbIE CEUCHUSI.

PacueTHble monepeyHbie CEUeHUs BKIIIOYAIOT:

- CEYEHMs C MAKCUMAJIbHBIM U3TMOAOIIMM MOMEHTOM;

- OTIOPHI;

- CEYEeHMs], B KOTOPBIX IPUIIOKEHBI COCPEJOTOUECHHBIE Harpy3KH WU PEaKIINu;

- CEYECHUs C U3MEHEHHEM CBOUX Pa3MEpOB IPU KOTOPBIX OTHOLIECHUE OOJIBIIETO
MOMEHTa COTPOTHUBIICHUS K MEHBIIIEMY MpEeBbITIaeT 1.2;

- B DJIEMEHTaX IEPEMEHHON BBICOTHI PACUETHBIE CEUYEHUS BBIOMPAIOT TAKUM
o0pa3oM, 4YTOOBbI OTHOILIEHHWE OOJIBILIETO0 3HAYEHMsS] HECYIIEeW CIOCOOHOCTU IO
U3rudaroeMy MOMEHTY K MEHbIIEMY (TIpH U3rude B OJHOM MIIOCKOCTH) JJIsl JTF000M
napbl CMEKHBIX PACUETHBIX MONEPEYHBIX CEUEHUH He MpeBbimano 1.5;

- CBOOO/IHbIE€ KOHIIbI KOHCOJICH — JUIsl pacue€TOB OOBEIUHEHHUS JKEJIe300€TOHHOM

TUIATHI CO CTAUTBHOW KOHCTPYKIIUEH.

4.4.4.2 B pacuetax cTanexene300€TOHHBIX KOHCTPYKLIHU CIIEAyeT MPUMEHSThH
kodddumeHT npusenenus o = E/Ep, 31ech Eg; — MOIynb yOpyroctu
KOHCTPYKIIMOHHOTO MeTajula CTalbHOW 4acTtH, Ep; — MoAyib nedopmanuu OeToHa
NpU CKaTUU U pacTsbkeHuu, onpenensemslid mo CIT 63.13330 B 3aBucuMoctd  OT
IPOJOJKATEIBHOCTH JEHUCTBUSI HArpy3KW M C YYETOM HaJW4Ms WIA OTCYTCTBHS
TPEIIMH.

4443 Tlpn BBIMOJTHEHUU PACUETOB CTAICKEIC300€TOHHBIX KOHCTPYKIIHMA
CJIelyeT YUYUTHIBATh HEYNpyTue aehopmanuu.

I[J'IH Pacd€TOB 110 IPOYHOCTH U YCTOﬁqHBOCTHZ
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- JUUIsl IOCTOSIHHBIX BO3JICUCTBUM: MOJI3y4eCcTh O€TOHA U 00KaTHE TOMEPEUHBIX
IIBOB COOPHBIX ’K€JI€300€TOHHBIX ILJIUT,

- JUIsl BPEMEHHBIX, TEMIIEPATYPHBIX U YCAJOYHBIX BO3JCHCTBUN: MMONIEPEUHbIE
TPEIIMHBI B JK€JI€300€TOHE (OT BCEH COBOKYNMHOCTH JEHCTBYIOIIMX HArpy3ok)
OrpaHUYEHHbIE IUIACTUYECKHUE Aeopmanuu cTainu U 6eToHa (0T Bcell COBOKYITHOCTH
JNEUCTBYIOLIMX HArPY30K U TOJBKO MTPU MPOBEPKE CEUEHUS).

JUIs pacyeToB MO TPEIUHOCTOMKOCTH:

- JUUIs1 IOCTOSIHHBIX BO3JIEUCTBUM: MOJI3y4eCcTh OETOHA U 00KaTUE TOMEPEUHBIX
IIBOB COOPHBIX >KEIE300€TOHHBIX IUIUT TPU pacuerax Mo oOpa3oBaHUIO U
PACKPBITHIO TPEILNH,

- 1 BpPEMEHHBIX BEPTUKAIBHBIX, TEMIIEPATypPHBIX M  YCaJOYHBIX
BO3JCMCTBUM W A BO3JACHMCTBUM IIPU  TPAHCIOPTUPOBAHUM, MOHTAXKE,
IpEIBAPUTEILHOM HANpSHKEHUM U PEryJIMpoBaHUU: 0e3 yuera HEyNpyrux
nedopmalii mpu pacdere Mo TPEUMHOOOPA30BAaHUIO M C YYETOM MONEPEUHBIX
TPELIMH B >KeJIe300€TOHE OT BCEHl COBOKYIHOCTHU JEHUCTBYIOIIMX HAarpy3oK INpU
pacuyere 1o oOpa30BaHUIO TPELIUH.

4.44.4 Tlon3yyectp OETOHA CIEAYyEeT YYUThIBAaTb B  COOTBETCTBUU C
nosioxxenussmu CIT 63.13330.

4.4.45 IIpu pacuerax Ha ycajaky OeTOHa pasrpyXkarollee BIMSHHE YCAaJIKH HE
YUHUTBIBAETCS.

4.4.4.6 Kene300€TOHHbIE IUIUTHI CIEIYET PACCUUTHIBATH TO TPOYHOCTH H
TpeumHocToiikoctu. Kareropuu TpeOoBaHUN MO TPEIMIMHOCTOMKOCTH U PacUeTh
CJIEIYET BBINOJHATH COTJIACHO COOTBETCTBYOIMX pasnaenos CIT 63.13330.

4.4.4.7 B cTaTU4eCKH HEOMPEACTMMBIX CUCTEMAX YCUJIUS CJIEAYET ONPESsiTh C
Y4€TOM BIIUSHUS HAJTMYUS TONEPEYHBIX TPEILMH B KeJI€300€TOHHOM TUIUTE.

4.4.4.8 PacueT momnepeyHOro CeueHusi CIAeAyeT BBIMOJHATH MO CTAIUSAM, YHCIIO
KOTOPBIX ~ ONpENeNseTcs KOJUYECTBOM 4YacTed CEYEeHMs, MOCIeA0BaTeIbHO
BKJIIOYAEMBIX B padoTy. [[is KaXaol 4acTu CedeHus ACHCTBYIOLIME HANpSKEHUS
CJIEy€eT ONpeAesATh CYMMUPOBAHUEM UX 10 CTaIUsM PaOOTBHI.
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4.4.49 YuyuTtbiBaeMyl0 B~ COCTaB€  CEYEHHUS  PACUETHYIO  IIUPHUHY
KEJIe300€TOHHOU MIIUTHI b 5 ClEeIyeT ONpeAeaTh Kak CYMMY PacdeTHBIX BEJIUYMH
CBECOB IUTUTHI B 00€ CTOPOHBI OT OCH CTallbHOM KOHCTPYKIUHU (pHCYyHOK 4.5).
PacueTHOoe 3HaueHue cBeca IUIUTHI CIEAYET ONPEAENATh NPOCTPAHCTBEHHBIM

PacucToM, OAOIIYCKACTCA IIPUHUMATDL €C 3HAYCHNUC B COOTBCTCTBUU C Ta6HHH€ﬁ 4.1.
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a) TUIMTA MEePEKPBITUS C ByTaMH, 0) TIIUTa MEePEeKPhITUs O€3 BYyTOB

Pucynox 4.5 — Cxema 1151 onipeiesieHHs paCYeTHOM MIMPUHBI KEeIe300€ TOHHOM
TUJTUTHI
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Taonuma 4.1

ITomoxeHue cBeca MIuThI
. [TapameTp MINATHI
OTHOCHTEILHO CTAILHOM | PacuerHas BeIMYMHA CBECA IIIUTHI
4acTH, ero 0003HaUYeHNE
CBec B CTOpOHY C. 4B B2
COCEIHErO CTAILHOTO ’ a + 6ty ,
Menee 4B
sneMeHTa b HO He Oouiee B/2 u e menee | /8
C
CBec B CTOPOHY KOHCOJIHN Cs. 12C
b Menee 12C a +0byic
¢ Ho He 6oee C u He menee | /12

Obo3nauenus, npunsamole 6 maodauye 4.1
a — TIOJOBHHA IWIMPUHBI JKElIe300eTOHHOro pebpa WM ByTa, a HpH  HUX
OTCYTCTBUHM — IIOJIOBMHA IIIUPHUHBI KOHTAKTa JKEJIC300€TOHHON IUIUTHI M
CTAJILHOTO TI0SICA;
ts, tsic — CpEmHsS TOJIIUHA XKeJIe300€TOHHOM TUIMTHI COOTBETCTBEHHO B IPOJIETE M HA
KOHCOJIU (3a BBIYETOM pedpa Ui BYTA);
| — mpoxer pebpa IIHTHI IEPEKPHITHS (CTATBLHON OAIKK);

B — paccrosHue Mexay OCsIMHU CTaJIbHBIX (CM. PUCYHOK 4.5);
C — KOHCOJBHBII CBeC IJMTBI OT OCHU CTalbHON KOHCTPYKLIMHU (CM. PUCYHOK
4.5).

4.4.4.10 Ilnomanps MOMEPEYHOTO CEUEHHUS >KEJIe300€TOHHOW TUMTHI Aj, ee
TONIIUHY tg; W MUPHHY pedpa WM ByTa CIIEAyeT NMPUHUMATH IMOICICHHBIMUA Ha
kodhdunment mnpuBeneHus «; cormacHo 4.4.4.2. Ilpu ydere Heynpyrux
nedopmaliiii T0mycKaeTcsi HCTOIb30BaTh KOA(PPUIIMEHTHI TPUBEICHUS, HAMICHHbBIE
10 YCJIOBHBIM MOJYJISIM YIIPYTOCTH O€TOHA.

[Tnomanp mpoaoabHON apMaTyphl, UMEIOIIEH CIIETUICHHE ¢ OETOHOM, CIeAyeT
NpPUHUMATh TOJIeJICHHOW Ha KoddduimeHT npuBenenus g = Eg/Eg, tne E, —
MOAYJIb YIPYrOCTH  apMaTypbl, NPUHUMAEMBIH COTJIACHO COOTBETCTBYIOIIUM
paznenam CII 63.13330.

4.4.4.11 lleHnTpsl TSHKECTU CTAIBHOTO WU MPHUBEICHHOTO CEUEHUM CIEAyeT
OTIPEETISATH TI0 CEYCHUIO OPYTTO.

4.44.12 TIlpoyHOCTh W YCTOWYMBOCTH CTAJIBHBIX OajlOK TP MOHTAXKE

IIPOBEPSIOT COTJIACHO COOTBETCTBYOMMX pasaenos CIT 16.13330.
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[IpoyHOCTP M TPEIIMHOCTOMKOCTh KOHCTPYKLIHM M HX 3JJIEMEHTOB IIPU
NPEABAPUTEILHOM HANpPsDKEHUHM, TPAHCHOPTUPOBAHMM M MOHTaXe€ CIEIyeT
MPOBEPATH B MPEANOIOKEHUN YIIPYroil paboTel cTanu u 6eroHa. [IpoBepky cienyer
OCYIIECTBJIATh 0€3 ydeTa MOJI3YYEeCTH, YCaJIKh OCTOHAa W O0XaTHS IMONEPEUHBIX
IIBOB, HO C YYETOM BIIUSHHS MOTEPh MPEIBAPUTEIHLHOTO HAMPSKEHUS COTJIACHO
cooTBeTcTBYIOIMX pasaenos CII 63.13330.

4.44.13. Ilpu yyere mnon3ydyecTd OETOHa B CTAaTHUYECKH OIPEACTUMBIX
KOHCTPYKLMSAX CJEAYET BBIIOJHATH pPacdyeTsbl B COOTBETCTBMM C pasuenamu CII
63.13330.

44414 1lpu yyere moOJBy4yecTH OETOHA B CTATUYECKU HEOIPEACIUMBIX
KOHCTPYKLUSAX CJEIyeT OIpPEAEIUTh BHYTPEHHUE CHJIOBBIE (DAKTOpbI, a TaKKe
COOTBETCTBYIOIIME JAepopMannd. BHyTpeHHHE CHUIIOBBIE (DAKTOPBI JOMYCKAETCS
BBIYMCIIATh METOJOM KOHEUHBIX 3JIEMEHTOB.

4.4.5 lonojiHUTeIbHBbIE TPeOOBAHUS K pacyeTy TPy0O0OeTOHHBIX 3J1eMEHTOB

4.4.5.1 PacyeT o MpOYHOCTU TPYOOOETOHHBIX 3JIEMEHTOB BBIMOJHSIOT C YUYETOM
CJIEYIOINUX 0COOEHHOCTEN paboThl ATOr0 BUJA KOHCTPYKIIHIA:

- 0eTOH U MeTa TpyObl paboOTalOT B MHOTOOCHOM HAaNpsDKEHHOM COCTOSIHHU.
OTO NPUBOAUT K H3MEHEHUIO MX PACUYETHBIX CONPOTUBICHUM, YUYUTHIBAEMBIX B
pacuere.

- IpU JICUCTBUU MPOAOJBHBIX CHKUMAIOIIKUX CHJI, OCTOH SApa HUCIBITHIBAET
C)KaThe Kak B IMPOJOJILHOM HAINpPAaBIICHWU, TaK U B OOKOBBIX HANpPaBICHHUSX CO
CTOPOHBI TPYObl. DTO MPUBOAUT K MOBBILIEHUIO €r0 PACYETHOTO COMPOTUBIICHUS TIO
CPABHEHUIO C OJTHOOCHBIM HAIPSKEHHBIM COCTOSTHUEM.

- P JEHCTBUM MPOJOJIbHBIX COKMMAIOIIMX CHJI, METaT TPYObl HCHBITHIBAET
cKaThe B MPOAOJIBHOM  HAMpaBlICHUHM U  PACTSKEHUE B  IOMNEPEYHOM
(TaHTeHIIMATLHOM) HANpaBJICHUM U3-3a JaBJICHUS OeToHa. OTO TPHUBOIUT K
CHW)KEHUIO €ro pacyeTHOro0 CONPOTUBIICHUS 1O CPABHEHUIO C OJHOOCHBIM

HaMpsHKCHHBIM COCTOSAHUCM.
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- C YBEIMYCHHEM OKCICHTPUCUTETAa TNPWIOKEHUS TPOAOIBLHON HArpy3Kd
pacyeTHbIe COMPOTHBJICHUS MaTepuajoB yMeHblaloTcd. I[lpu mpunoxeHuun
MPOJIOJIBHON CHKMMAIOIIEH CHIIBI (CKATO-M30THYTHIC DJIEMEHTHI PacCMaTpPUBAIOTCS
KaK BHEIICHTPEHHO-CXKATHIE) 3a TpeneaMu sapa cedeHus 0eToHHOU dactu ( Oosee
0.25r, ) wam mnpu JEWCTBUU TOJBKO M3rMOAIONIEr0 MOMEHTA, pacyeTHHIE
COMPOTHUBJICHUSI MaTEPUAJIOB MPUHUMAIOTCS KaK TPH OJHOOCHOM HaIpPsHKCHHOM
COCTOSIHUMU.

4.4.5.2 PacueT TpyOOOETOHHBIX DJIEMEHTOB IO MPOYHOCTHU BBITIOJIHSIOT:

-0 HOPMAaJbHBIM CEUEHHSM Ha JCHCTBHE W3TMOAIONUX MOMEHTOB W
MPOJIOJIBHBIX CHUJI, 110 TIPEACIIbHBIM YCHIIUSIM WM 110 HETMHEHHOM 1e(hopMalinoHHOM
MOJICIIH;

- Ha JICWCTBUE TOTIEPECYHBIX CHJI W Ha JCHUCTBHE KPYTAIIMX MOMEHTOB IIO
MPENEIbHBIM YCUITUSM.

4.4.5.3 Pacuer TpyOOOETOHHBIX JJIEMEHTOB Ha JICUCTBHE ITONIEPEUYHON CHIIBI,
U3TUOAIONIET0 U KPYTSIIEr0 MOMEHTA BBIMOJHSIOT: MO MPOYHOCTH HAKIOHHOTO
OCTOHHOTO CEUYeHHWs Ha NCUCTBHE TOMEPEYHOW CHIIBI, MO TPOYHOCTH TPYOBI Ha
JEeWCTBUE TMOIMEPEYHON CUJIbI, HA JIEUCTBUE M3TMOAIOIIEr0 MOMEHTA U Ha JIEUCTBUE
KpyTSIIEro MoOMEHTa. [IpoYHOCTh ceueHus ompenenseTcs OOobIneil U3 JBYX
BEJIMYMH — MPOYHOCTHIO OETOHHOTO (3KeNe300€TOHHOI0) siapa WU MPOYHOCTHIO

TPYOBI.

5 Martepuanbl

5.1 Beron

5.1.1 Xapakrepuctuku OeroHa cienyer npuHuMarh corjacHo CII 63.13330
(monmpazaen 6.1) ¢ TONOJIHEHUSIMU, IPUBEJACHHBIMU B HACTOSIIEM MOJIpa3ieiie.

5.1.2 Insa cranexene300€TOHHBIX KOHCTPYKIUH, CJleayeT MpeaycMaTpuBaTh
KOHCTPYKLIMOHHbIE OETOHBI:

. . 3
- TspKenblid cpenneit oTHocTy oT 2200 10 2500 Kr/M™ BKIIOUUTEIBHO;
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- MEJKO3EPHHUCTHIN cpeaHen mioTHOoCTH oT 1800 no 2200 Kr/M;

- HaNpSTarOLIUu.

5.1.3 PacueTHble compoTHBJIEHHUS O€TOHa B TPYOOOETOHHBIX KOHCTPYKIIMIX
KOPPEKTUPYIOTCS OTHOCUTENbHO npuBeaeHHbIX B CII 63.13330 B 3aBUCHMMOCTH OT
CBOMCTB 0OeTOHa, MeTayyla TPYObl, T€OMETPUUECKUX XapaKTePUCTUK CEUCHUS H

OKCOCHTPUCUTCTA IIPUIIOKCHUSA HAI'PY3KU B COOTBCTCTBUU C 7.2.1

5.2 Apmartypa
5.2.1 XapakTepucTuku apMmaTypsl cieayeT npuHumarh corjacHo CIT 63.13330

(moapasnen 6.2).

5.3 Craab

5.3.1 XapakTepucTUKi KOHCTPYKIIMOHHON CTaJIM CIIEAYeT MPUHUMATH COTJIACHO
CIT 16.13330 (paznenst 5 u 6).

5.3.2 Iuarpammy paboThI cTanu UCIIOJIB3YIOT npu pacuere
CTAJIC)KETIC300C€TOHHBIX JICMEHTOB 110 HEMMHEHHOU AehOpMAIIMOHHON MOJETH, TS
ATOTO TIPUHUMAIOT OOOOIICHHYI0 pAaCcUYeTHYH AWarpaMMy B COOTBETCTBHUU C

npuiioxenuem /1.

5.4 llpoduan ctajibHbIE JJUCTOBbIE

5.4.1 IlpopunupoBaHHbIi  HACTHJI  JJII  CTaJCKEIe300€TOHHBIX  IUINAT
BBITIOJIHSETCSI M3 JIMCTOBBIX THYTBHIX MPOQPWICH C TpamnenueBUAHBIMU TOhpamMu
OTKPBITOTO (pUCYHOK 5.1 @) nim 3akpeIToro (pucyHok 5.1 6) tTuna.

5.4.2 [lpodunu AOMKHBI UMETh YacTO PACIOJIOKEHHBIC CTEHKH TO(PpOB mpu

cootHomeHuu b,/S, He 6osiee 0,6 (cM. pucynku 5.1 a u 5.1 6).
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a— cTajbHOU NTPO(UIMPOBAHHBIA HACTHII C TOYPOM OTKPBITOTO THUIIA;
60— CcTaIbHON NMPO(UIMPOBAHHBIA HACTUI € TOPPOM 3aKPHITOTO THUIIA

Pucynok 5.1 — I'eomeTpuueckue mapaMmeTpbl MOHOJIUTHOM 5K€J1€300€TOHHOM TIITUTHI
U IPOPUINPOBAHHOTO HACTHJIA
5.4.3 [Ipodunu, BeIMOIHAOMKE PYHKIUU paboyell apMaTyphl MJIUTHI, JTOJKHBI

OBITH CIIOCOOHBI MEepeIaBaTh TOPU3OHTAIBHBIC CIBUTAIONINE YCUIIUS 110 KOHTAKTHOM
noBepxHOCTH ¢ OetoHOM. CoBMecTHass pabora mpoduieit (HacTwia B IIEJIOM) C
OcToOHOM TIpu paboTe TUIMTHI HA TONEPEYHBIM HM3rH0 TODKHA 00eCcTIeYMBATHCS
Onmaroymapsi HaJIMYUIO BBIIITAMIIOBOK B BHJIE MECTHBIX BMSTHH WJIU BBITYKIOCTEH

(pudoB) rmyouHOM = 3-5 MM Ha cTteHkax rodpos ([Ipunoxenue b).
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5.4.4 JIns u3roToBiieHUs1 MpoduiIeld HACTUIIA IPUMEHSIETCS] PYJIOHHAs CTalb IS
xonoaHoro npodunupoBanus mo 'OCT 14918 u 'OCT P 52246.
5.4.5 Tommuua cramu g npodbuiei - ot 0,7 mo 1,5 MM, mpeaen TeKydecTH

cramu - ot 230 10 350 H/MM® Py OTHOCHTENEHOM YATHHEHHH - 0T 16 10 22 %.

5.5 YcerpoiicTBa 14191 o0ecniedeHus CUENJIeHNs HACTIIIA ¢ 0€TOHOM

5.5.1 CoBmectHas naedopmarusa (pabota) HacTwia ¢ OETOHOM JIOJDKHO
o0ecreunBaThbCsa C MOMOIIBIO YCTPOWUCTB I MEXaHUYECKOTO CIETIIICHHS: THOKUX
WIM KECTKUX YIOPOB, 3aKPEIUICHHBIX Ha OIMOpax I10 KOHIIAM HaCTWiIa WM
nedopMupoBanrieM ToppoB Ha KOHIIAX HACTHUJIA.

5.5.2 Haubonee s dexTuBHBIMU ycTpoiicTBaMuU 1Jisi 00eCIeueHrss COBMECTHOM
nedopmanmu  (paboThl) HacTWIa C OCTOHOM SIBJISIIOTCS YIIOPHI JBYX THIIOB —
CTep>KHEBbIE (THOKHE YIIOPbI) UIIA YTOIKOBBIE (JKECTKHE YIOPHI).

5.5.3 CteprkHeBble yIOpbl (CTaa-001THI) BBIMOIHSIIOT B BHUJIEC KaTuOPOBAHHBIX
CTaJbHBIX CTepkHEH nuameTrpoM oOT 10 mo 25 MM ¢ Kpyrjaod TOJIOBKOW,
NPUBAPEHHBIX Yepe3 MPO(YUIMPOBAHHBIN JUCT K CTaJbHON ONMOPHON Oajke IUIMTHI
(pucynok 5.2). Ilpemen TekydecTd cramd cTag-00mroB — mHe Menee 350 H/mm?,

OTHOCHUTEJIbHOE yINIMHEHUE NIPU pa3pbiBe — HE MeHee 20%.

do «
['omoBka
AHKep
Cpapka d & %
=
N ]
| ~ 1

[Tosic 6anku / —

Pucynok 5.2 — CrepxHeBoOM aHKepHBIN yrnop (cTaa-00JT)
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5.5.4 YronkoBble (3KECTKHE) YIOPBI MPEACTABISAIOT XOJOJHO(POPMOBAHHBIHI
cTalpbHOM TIpoduiab Z-00pa3HOTO CEUEHUs, 3aKPEIUICHHBIM OJIHOM TMOJKOW K
BEPXHEMY IOSICY OOPHOM OaKM HACTUIIA C TIOMOUIBIO Ar00ETei.

Marepunain ynnopoB — OIMHKOBAaHHAs CTaJIb TOJIIIUHOMN 2 UK 2,5 MM C IIPEAEIOM

tekydectu ot 270 go 350 MlI1a.

TS O T T T e T T e e e Ty

Pucynok 5.3 — [Ipumep yrosikoBoro aHKepHOTO ymopa:
1 — oTBepcTHE AJI YCTAaHOBKHU J00€s

6 Pacuer craJjie:kesie300e TOHHbIX KOHCTPYKIM A, MOIBEPKEHHBIX
H3rudy
6.1 Pacuer cTase:ken1e300eTOHHBIX IJIMT ¢ NPOPUIHPOBAHHBIM

HaCTHJIOM

6.1.1 Pacuer nJauThI HA CTAAUM OETOHUPOBAHUS

6.1.1.1 Harpy3ku Ha HACTHJI HA CTAJANU 0ETOHMPOBAHMS

Ha cragum OeTOHMpOBAaHMS TIUIATHI CTAIbHOM NPOGUIUPOBAHHBIA HACTHUI
BBITIOJTHAET (DYHKIIUW OMATYOKH M SIBIISIOTCS HECYIIeH KOHCTPYKIIMEH, paboTaromiei

Ha MONepPeYHbIN U3ruo.
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Jlo Habopa CBEXEYN0KEHHBIM OETOHOM ILTUTHl KYOMKOBOM MPOYHOCTH pPaBHOU
10 MIla HacTun cielyeT pacCUUTHIBATh HA MPOYHOCTh U )KECTKOCTh KaK CTaJIbHOM
TOHKOCTEHHBIM M3ruOaeMblil 3JIEeMEHT, pabOTaIOIIM Ha HArPy3KH, IPUBEIACHHBIC B
tabnwure 6.1.

Taonuma 6.1

HopMmatuBHas Koadduruent
XapakTepucTuka Harpyska HaJCKHOCTH 110
Ha klla Harpyske, Y
nmo TY wumu
Harpyska oT coOCcTBEeHHOTO Beca HacTUiIa 1.05
I'oCT
. N 110
Harpyska oT Beca cBeXeyl0KeHHOH OETOHHOM
MIPUBEACHHOMY 19

CMECH
CCYCHUIO IIJINTBI

MoHTaxHas Harpyska:

IpH BBITPy3Ke OCTOHHOM cMmecu U3 Oanei 25
BMeCTUMOCTBIO 110 0,8 M 1.3
npu nojade OETOHHOM cMecH OETOHOBOJAMHU 05 13

PaBHOMCPHO B IIpCJicjIaX HACTUIIA

HopmatuBHast Harpy3ka ¢; OT COOCTBEHHOTO BECa CBEKEYJIOKEHHON OETOHHOM
cMecH onpesensiercs mo gpopmyde (6.1) ¢ ydeToM IpHBEICHHOM TONIUHBI OeToHa hy,
B IIpeJieax BbICOThI CEUEHUS HACTHIIA!

ap =v - (hy + hy), (6.1)
Iey — yIeJabHbIA Bec OETOHHON CMecH;

hf — TOJIIIIMHA O€TOHA HaJT BEpXHUMH I0JIKAMU HACTHIIA,
hy, - npuBenennas TommuuHa OETOHA B IPENENAX BBHICOTHI CEYEHMS HACTHIIA,
ompezensiemast mo Gpopmyiie

by 6.2)

2Sn

hy

b,b', S, h,, — noka3aHbl Ha pucyHke 6.1.
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_\__/_L\ngb / 2

Pucynok 6.1 — K onpejenenuto npruBeeHHON TOJIIUHBI OETOHA

[Ipu mporube Hactuia Oojiee 2 CM CleyeT YYUTHIBATH JOMNOJIHUTEIBHYIO
Harpy3Ky OT COOCTBEHHOTO BECa CBEXKEYJOKEHHOrO0 O€TOHA, OMpENEeIsIEMYI0 IO
bopmyie:

Aqy = 0.7y " fa, (6.3)
rae f, — Iporud HacTUia OT HOPMATUBHOU HATPY3KHU (.

6.1.1.2 PacueTHble XapaKTepuCTHKH Npoduieii HACTHIA

[IpuBeneHHBIE TEOMETPUUECKUE XAPAKTEPUCTUKU CeueHUs Mnpoduieil HacTuia
(MOMEHTBI MHEPLIMHU U CONPOTUBIICHUS) JISL €r0 pacueTa Ha CTaJAuu OETOHUPOBAHMS
TUTUTBI JOJIKHBI ONIPEETSATHCA C YUETOM CIEAYIOLUX JTOMYIIEHUN:

- ¢opMa TIONEPEYHOTr0 CeYeHUs TroppoB TNpU JACUCTBUM HArpy3Kd He
U3MEHSIETCS;

- Todpbl HacTWiIa pabOTalOT KaK TOHKOCTEHHbIE OalKu TpanenueBUIHOTO
CEYEHMsI B YIIPYTrOM CTa/INH;

- HOpPMAaJIbHbIE HAMPSHKEHUS N0 BBICOTE MOMEPEYHOTO CEYEHHs] CTEHOK To(poB
pacnpenenstoTCs JUHENHO;

- HOPMAQJIbHBIE HANPSDKEHHWS MO IUUPUHE MPOAOJBHO CKAThIX IOJOK JI0
MECTHOM MOTEPU YCTOMUYMBOCTH, a TAKKE MO MIMPUHE PACTAHYTHIX MOJIOK pacrpe/e-
JSIFOTCSI PABHOMEPHO;

- TIOCJIE MECTHON MOTEpH YCTOWYMBOCTH TMPOAOJBHO CXAThIX IOJOK HOP-
MaJIbHbIE€ HANPSHKEHUS B HUX PACHPENEIIAIOTC HEPABHOMEPHO, BO3pacTas OT cepe-

JIVHBI TOJIOK K IPOXOJBHBIM KpasM. lIpu pacdyere mpuBENEHHBIX XapaKTEPUCTHUK
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npoduias B 3aKPUTHYECKOM CTaauU JOJDKHA YUUTHIBATHCS PEAYKIUS y4aCTKOB
npoduiIs U CHUKEHHE pabodeil Mmomaan cedeHust mpoQuis B 1EIOM.

PacueTHbie reomMeTpUUYECKHE XapaKTEPUCTUKU PEAYLUPOBAHHOTO MOMEPEYHOrO
cedeHuss MpodUIA HACTHIA M Macca | M° HACTHIA MPHBOAATCA B TEXHHYCCKUX
YCIIOBUSIX, pa3pabOTaHHBIX H YTBEPXKICHHBIX B YCTAHOBJICHHOM TMOPSJIKE C
y4acTHEM 3aBOAA-U3rOTOBUTENS MPO(UIUPOBAHHBIX CTAJBHBIX JTUCTOB.

6.1.1.3 Pacyer HacTH/Ia HA MPOYHOCTh

Ha ctaguu 6eToHMpOBaHUS IUIUTHI IPOYHOCTh CTAIBHOIO NPOQUIMPOBAHHOTO
HAcCTUJa B HAJIOMOPHBIX U MPOJIETHBIX CEYEHUSAX MPOBEPSIOT 1O (HOpMyJIe:
M, < Ry, (6.4)
rae M - M3ru0arorii MOMEHT OT PAaCUYETHBIX HArPy30K ;
Whin— MUHUMAJIBHBIN pacueTHBIT MOMEHT CONPOTHUBICHUS MpOoduIiss HacTUIa
0 TOCYJapCTBEHHBIM CTaHJApTaM W  TEXHUYECKUM  YCIIOBUSIM  Ha
npOQUINPOBAHHBIE JIUCTHI.
6.1.1.4 Pacuyer Ha yCTOWYMBOCTH CTEHOK ro)poB HACTHJIA
[TpoBepka yCTOMYMBOCTH CTEHOK TpaleUUMeBUIHBIX TOPpPOB HACTHIA TNpU

yKJIaJiIKe OETOHHOM CMecH TIpoBepsieTcs 1o (popmyiie:
on-s'kl'Qp'l'Sn'yMl ’ (6.5)

rae (— momepeyHasi KpUTHUECKasi CHJIa HA OJIHY CTEHKY rodpa, COOTBETCTBYIOIIAS
[I0TE€pE €€ MECTHOU YCTOMYUBOCTH;
ki— xoadpduuueHt, 3aBUCAIIMHA OT BEIMYMHBI OMNOPHOM  peakiuw,
OTpEENsIEMbId B 3aBUCUMOCTH OT CXEMbI PACKJIaJIKU HACTUJIA HA OMOPHI U
[IPUHUMAEMBII:
ki = 0.5 115 ogHONPOJIETHOTO HACTUIIA,
k; = 1.25 nns AByXmpoJIeTHOTO HACTHUIA,

k, = 1.2 ans TpexXnponeTHOTrO HACTUIIA,
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k, = 1.223 nns 4eTbIpeXnpoeTHOTO HaCTHIIA,
k, = 1.218 nns HacTUIa C YUCIIOM MPOJICTOB TIATH U OoJIee;
dp — PacyYeTHas PABHOMEPHO PACHpPEIEIICHHAs HAarpy3Ka Ha HaCTHII

(cm. Tabnuiy 6.1);
S,,— 1mar roppoB HACTHJIA;
Yym1— KodpdunmeHT ycmoBus paboThl CTEHOK ropoB HACTHUIIA!
Ym1-=1.25 — 1151 HacTHIIa HA TIPOMEKYTOYHOM OTIOpE;
¥m1-=1.05 — ny1s1 HacTMIIA Ha KpaliHel onope.
[Tonepeunas KpuTHUecKass CUjia Ha MPOMEXKYTOUYHOM OINOpE HEpa3pe3Horo
HACTUJIa, COOTBETCTBYIOIIASl ITOTEPE MECTHOW YCTOMYMBOCTHA OJHOW U3 CTEHOK €ro

ro(pa, onpenensiercs no Gopmye

" 0.02l,
Q=a t,2 (Ronky (1 _ 0.1\/2) : (0.5 + t—) (24 + (8/90)),
(6.6)
rae a = 0,15 — ko3¢ duImueHT 115 MPOMEKYTOYHBIX OTIOP;
,,— TOJIIMHA CTCHKU HACTHUJIA,

R, — npenen TeKy4ecTr CTali ;

y

E¢ — MOIynb yIpyrocTH CTalu;

1, — panuyc ruda B rodppax;

| ,—pacyeTHas MpYHA OTIOPbI HACTHJIA;

6— yroJ HakJIOHA CTEHKU rodpa B rpaaycax.
6.1.1.5 Pacuyer nporu6a HacTwia

[Tporu6 npodunupoBaHHOrO HaCTHIIAa HE JOJKEH NpeBbiaTh 1/200 nponera:

14

<=1 (6.7)

q
fn = k2 ' — ’
Egt Inx 200

r7ie f,, — MaKCUMaJIBbHBIN MPOru0 HACTUIIA OT HOPMATHUBHBIX HArpy30K;
k, — xodddunmeHT, ompeneasemMbliii B 3aBUCUMOCTH OT CXEMbl PAaCKIIAIKH
HaCcTWJa U IPUHUMAEMBII:

k, = 0.013 a1t OTHOTIPOJIETHOTO HACTHUIIA,
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k, = 0.0091 qys AByXMNpOJETHOTO HACTUIIA,
k, = 0.0088 my1s HacTUIIA ¢ YUCIIOM MPOJIETOB TPHU U OoJIee;
(0, — HOpPMaTHBHAs! paBHOMEPHO-PACIPE/ICIICHHAs Harpy3Ka Ha HACTHII ;
I, x — MOMEHT MHepIHu cedeHus npoduis Ha 1 M mupuHel Hacthaa (o TY nnn

['OCT na npodumpoBaHHBIE JTUCTHI).

6.1.2 PacyeT IJIUTHI HA CTAAMHU IKCILTyaTALNH

6.1.2.1 O0mme nos0xkeHust

Ha cramum »skcrutyaTtanuu IUIMTa TEPEKPBITHS PACCUUTHIBAECTCA  Kak
KeJe300€TOHHAs KOHCTPYKLHMsS C BHEIIHEW pabodeil apMaTypoil M3 CTalbHOIO
IpO(QHIMPOBAHHOTO HACTHIIA U C THOKOM CTEPKHEBOI apMaTypoOHu.

Hepaspesnast kene300eTOHHasi IIUTa, ApMHUPOBAHHAS NPO(GHIMPOBAHHBIM
HAaCTWJIOM, NIpU OTCYTCTBUM pPAacUETHOM THMOKOM apMmarypbl HajJ OIOpamH,
pPacCUMTHIBAECTCS KaK OJHONPOJIETHAs KOHCTPYKIUS. [Ipu 3TOM onopHbIE MOMEHTHI,
BOCIIPUHUMAEMbIE HACTUJIOM Ha IPOMEXKYTOUHBIX ONOpaxX, YYUTBHIBAIOTCA Kak
BHEIIIHSS HAarpy3ka 0e3 ydera paboTel OeToHa (PUCYHOK 6.2).

[Ipn ycTaHOBKE HaJI OIOpaMHU IUIATBI PAcYETHOM CTEP>KHEBOW apMaTyphl,
yCUJIUSL B IUIUTE ONPEIENSIOTCS KaK B HEpa3pe3HO Keae300€TOHHON KOHCTPYKLUU
cormmacio CII  63.13330, pmomyckaromiedi mnepepacnupencIeHue MOMEHTOB B
COOTBETCTBUH C TPEOOBAHUSIMU TPEIIMHOCTOUKOCTH.

q
LT T T LT T T P P T L

b}

A L
S |
A 2 [4

MRW MRW

IIIHIIIII!IIIIIIIIXI_U_LLLLLLI_I_LLLU_LLMLLLLU_L[I

L

Pucynok 6.2 — PacueTHasi cxema IUIMThI PU OTCYTCTBUM THOKOM apMaTyphl B
HAJIOTIOPHOM 30HE
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Pacuer mo mepBOM Tpynie NpeneiNbHBIX COCTOSHUM BKIIOYAET NIPOBEPKY IO
TPEM KPUTEPHUSIM ITPOUYHOCTH:

- 110 HOPMAJLHBIM CEUYCHHSIM (TIPU YCIIOBHH O00ECTICYCHUS CIIETUICHHUS HACTHIA C
OCTOHOM); - TIO HAKJIOHHBIM CEUCHUSIM;

- IO YCJIOBHUIO 00€CIeueHHUs CLICTUICHUS HacTUiIa ¢ 0ETOHOM.

Pacuer no BTOpo# rpynie npeaeabHbIX COCTOSTHUN BKIIKOYAET:

- pacuder Ha 00pa30BaHKE U PACKPBHITHE HOPMAIbHBIX U HAKJIOHHBIX TPEIINH;

- ompeneneHue mporudba TUMTHL (TIpU  YCIOBUM 0OO€CIEeUeHUsl CIETUICHUS
HacTHiIa ¢ OETOHOM).

6.1.2.2 PacyeT NpPOYHOCTH IUIUTHI 10 HOPMAJBHBIM CeYeHUAM

Pacdyer mpoyHOCTH IUIUTHI MO HOPMAJIBHBIM CEUYEHUSM BBITIOJIHSACTCS TIPU
CIIEIYIOUUX TONMYIEHUSX:

- CONPOTHUBIICHUE PACTSHKCHHUIO OETOHA PaBHO HYJIIO;

- HamnpspKeHUsT B HACTWJIE PABHOMEPHO paclpeesieHbl IO BBICOTE U HE
IPEBBINIAIOT PACUETHOE COITPOTUBIIEHUE JIMCTOBOH cTamu Ry;

- K03 (UIMEHT YCIOBUS PabOTHl ). MPUHUMAETCS B 3aBUCHUMOCTH OT THIIA
HACTUJIA M0 pe3ysibTaTaM UCTIBITAaHUM (pusioxkeHue B).

3HaYeHuEe rPaHUYHON OTHOCUTEIBHOM BBICOTHI CKATOM 30HBI CEYEHUS HAXOAT B

cootBeTcTBUM ¢ CII 63.13330 no popmyie:
_xr _ _08
ER ho 1+M ’
€pb2

(6.8)

1€ €y, — OTHOCHUTENbHAS AePopMallHsl C)KaToro OeToHa MPU HANPSIKEHUSIX, PaBHBIX
R, npuauMaemas B coorBercTBrH ¢ ykazanusamu CIT 63.13330 (mynkr 6.1.20).
Es(n) - OTHOCHTENbHAS JIE(hOPMALMH PACTSHYTOIrO CTaJbHOTO JJIEMEHTA.
3HAUCHUE Eg(y) NPUHUMACTCS MAKCUMAIBHBIM U3 3HAYEHUH OTHOCHTEIHLHOU

nedopmaliii  pacTIHYTOM apMaTtypbl &g, NPH HANPSIKEHUAX, PaBHBIX Rj,

omnpenenseMoro B cooTBercTBuu ¢ ykazaHusmu CII 63.13330 (mynkr 8.1.6), u
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OTHOCUTEIBHOW  JedopMalMi  PACTSIHYTOTO CTAJlbHOTO HAacTWiIa &, MpHU
HATPSHKEHUSX, PABHBIX R, ONPENENAEMOro B COOTBETCTBHY C PUIIOKEHUEM [I.

s tsoxenoro 6erona kiaccoB B70 — B100 u niis Menko3epHucToro 6eToHa B
gucnutene Gopmyns (6.8) BMecto 0.8 cnenyer npuaumats 0.7.

[Ipu otcyrcTBHM paboyeil pacTSIHYTOW apMarTypbl B IUIMTE JJI ONPEICICHHUS
I'PaHUYHOW OTHOCHTEIHLHOW BBICOTHI CXAaTOW 30HBI cedeHUs 1o ¢opmyne (6.8)
BMECTO &, CJENYET MCHOJB30BaTh OTHOCHUTENBbHYIO AehOpMalMI0 HACTHIIA TPH
PACTSKEHUH &, IIPU HAIPSLDKEHHUAX PaBHBIX Ry

[Ipu mnoxbope ceyeHUM IUIMTHI BHICOTA €€ CXKATOW 30HBI X JIOJDKHA
YIOBIIETBOPSITH YCIOBUIO

X < Sghyo (6.9)
rae h, —BbICOTa pab0OYero CEUCHUSI TUTUTHI.

Ecnu 310 ycnoBue He coOM0aeTcs, TO CIENyeT YBETUYUTh TONIIUHY TUIATHI,
MOBBICUTH KJIaCC O€TOHA IO MPOYHOCTH Ha CXKaTHE, PACIONOXHUTh B CKATOM 30HE
JOTIOJTHUTENBHYIO CTEPKHEBYIO apMaTypy € TeM, 4TOOBI BBICOTA CXKATOW 30HBI HE
MIPEBBIIIAIA TPAHUIHYO.

B 3asucumocmu om nonosxcenus HeumpanibHOU OCU 8 CeYeHUU NIUMmbvl 8 npojieme
B03MOJICHBL MPU CYUAS paciema HA NPOYHOCb.

Cnyuaunn 1. HeuTpanpHas ochb HaxOOUTCS B MpeaeSiax TOJIIUHBI TOJIKH
IUTATHI U HE TIEPeCceKaeT CTEHOK MPOGUIMPOBaHHOTO HacTUIa (pucyHok 6.3).

BricoTy cxaTOM 30HBI CEUEHHUS TUIUTHI ONIPEIECIISIIOT U3 YCIOBUSL:

Rybrx = y.RyAy, + RsAs — Ry As. (6.10)
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by
A;\lhc Ab Rb
*— I <—RSCA’S
< X‘//%u A« RpAp
FalE K
< | > VcRyAn
>
AN v TR
An As x<h; Y

Pucynok 6.3 — Cxema ycuiuii B IpOJE€THOM CEUEHUU TTUTHI IIPU PACTION0KEHUN
HEUTpaJIbHOM OCH B IIPEAEIAX TOJIINHBI TOJKH IUIUTHI

IIpu pacdyeTe IPOYHOCTH IIUTHI JOJIKHO BBINOJIHATHCS YCIOBUE:
M < Rpbex(hy — 0.5x) + Rg Ag(hy — a’), (6.11)
rae A, —IUom@aap NONepevyHoro CeYeH s OTHOTO rodpa HaCTUIA;
A — TI0IIAaIb MOMIEPEYHOTO CEYEHHUSI CTEPKHEBOM PACTAHYTOM apMaTyphbl;
A — TUI0IIAIb TIONEPEYHOTO CEYCHHUST CTEPIKHEBOM CXKATOW apMaTyphl;
Rg. — pacueTHOE CONPOTHUBIIEHUE CKATHUIO CTEPKHEBOM CKATOM apMaTyphl;
M — u3rubaroniyii MOMEHT B paCCMaTPUBAEMOM CEUCHUU TUIUTHI;
X— BBICOTa CXATOU 30HBI OETOHA;
b — mmpuHa BepXHE# YacTh pacYeTHOTO CEUCHUS;
a' — 3alIUTHBIA CIION CXKATON CTEPIKHEBOW apMaTyphl;
hy, — pacctosiHME OT KpailHel c)kaToW rpaHW IUTMTHI O TOYKH MPUIIOKEHUS
PaBHOAECHCTBYIONIEH pacTIrMBalOUINX YCUIMIM B HACTHIIE U THOKOM apMaType;
Ye — KO3 (ULHMEHT yCIOBHS pabOThl, TPUHUMAEMBbIN paBHBIM
Ye = 0.4 nns npo@uIMPOBAHHBIX HACTUIIOB 0€3 BBIIITAMIIOBOK Ha CTEHKax
ro@poB ¢ AByMs CTaA-00JITaMU CTEPKHEBBIMH YIIOPaMH B KaXKIOM rodpe;
Y. =06 — mua npo@uiMpoBaHHBIX HACTUJIOB C  3MI3aroo0pa3Hou
BBIIITAMIIOBKOM Ha CTEHKax ropos,;

Ye = 0.8 — 10 %e ¢ ogHUM cTaA-00JITOM aHKEPHBIM YIIOPOM B Ka)a0M rodpe.
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Koaddumment ycnoBus pabotsl Y, sl APYTUX TUIIOB HACTHIIA TUTUTHI CIEIYET
ONPENENATh IKCIIEPUMEHTAIBHBIM IYTEM C UCIOJIb30BAHUEM CTAHAAPTHBIX METOJIUK
ucnbiTaHui (mpunoxenue B).

Cnyuait 2. HeiirpanbHas ochb TepecekaeT CTEHKH MNPO(QUINPOBAHHOTO
HacTHia (pUCyHOK 6.4).

BricoTy c:kaTOM 30HBI CEUEHUS TUITUTHI ONPEAEISIOT U3 YCIOBUS:

Ry[b'x + (by — b")hs| + VR, [Ap + 2t(x — he)] + Rsc Al =
= Y.Ry[Ay + 2t,(hy + by — )] + Ry, (6.12)
rae Ay, - TUIOMAs CEYCHUS] BEPXHEH MOJIKU OJHOTO To(pa HACTHIIA;
A} - IIomaas CeueHus HUKHEH TOJIKH OHOT0 rodpa HaCTHIIA;
b’ - mmprHa 6eTOHHOro pebpa (CM. pUCYHOK 6.4).
t,,- TOJIIMHA TPOPUIUPOBAHHOTO HACTHIIA (CM. PUCYHOK 6.4).

A, —TUIOMIA/Ib TIONIEPEYHOTO CEUYCHUS PACTSIHYTOM 30HBI CTEHKH OIHOrO rogpa

HaCcTuia,
A’ b{ A 1 R
C b
S\ | EL / b‘._ R A%
< ‘//bﬁ; 3 RpAy
x /: 1 M YCRyA;‘I
,x X < yCRyA’nC
< nc | f;-; > YR Ap
A n ———» RsAs
LAadhet ==
" b As x>h ¢

Pucynok 6.4— Cxema ycuiuii B IpOJETHOM CEUCHUU TTUTHI IIPU PACTIOIOKEHUN
HEUTpaJbHOU OCH B TIpeieNiaX CTeHKHU Todpa mpoGuiInpoBaHHOTO HACTHIIA

I[Tpu pacueTe MPOYHOCTH CCUCHHUS TUTUTHI JOJDKHO COOJTIONATRCS YCIOBUE
! 2 2 14 !
M < RySps + VeRy St + ta(x = hy)” + ta(h = 202 + Si/| + RySex + RcSts
(6.13)
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rae Spy— CTaTUYECKUM MOMEHT IUJIOIIAU CEYEHUSI CXKATOro O0eTOHa OTHOCHUTEIHHO
OCH X— X|
A;,— TUIOIIa/h CEYCHUST BEPXHEH MOJIKU OJTHOTO To(pa HACTUIIA;
Sy— CTaTMYECKM MOMEHT IUIOIIAIM BEPXHEH TMOJKK NPOGUIMPOBAHHOTO
HACTHUJIa OTHOCUTEIBHO OCH X— X;
Sy — CTaTMYECKUH MOMEHT IUIOMAJd HIKHEH TOJKH MPOQUIMPOBAHHOTO
HACTUJIa OTHOCUTEIBHO X— X;
Ssx» Sex— CTATHYECKUE MOMEHTHI IUIOMIAJA COOTBETCTBCHHO PACTIHYTOW H
CKAaTOU CTEP>KHEBOW apMaTypbl OTHOCUTEIIBHO X— X.
Cnyuaut 3. HeiTpasbHasi OCh HAaXOJUTCSA Ha YPOBHE BEPXHEU MOJKH

npopHIMPOBAHHOTO HacTUIIA, X = N (pHCYHOK 6.5).

R, ,
< RSCAS
< RpAp
"(
<
.é: ._VCRyAnf
m——
G A X:hf Ry chtymin
S

Pucynok 6.5 — Cxema ycunuii B IpoJIeTHOM CEYEHHH TITUTHI TIPU
PacnoyIOKEHUMHENTPATILHON OCH Ha YPOBHE BEpXHEHN MOJKHU NMPOPUIUPOBAHHOTO
HACTUJIA

[Tpu pacdere MPOYHOCTH CEUSHHUS TUTUTHI JOIHKHO COOMIOAATHCS YCIOBHE:
M < 0.5R,behf + y Ry (Aphy + tyh?) + RAs(hy, — @) + Ry Ag(hy — a').
(6.14)
Ecnu npu onpezienieHuH BbICOTHI C:KaTOM 30HBI 10 (opmyiie (6.10) momyuaercs
x>h;, a mo dopmyne (6.12) — x<h;, TO IPOYHOCTH HOPMAIBHOTO CCUCHHS TUTUTHI

IIPOBEPSIETCS s ciyyas 3.
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Pacdyer npoyHOCTM HOPMAaJbHBIX CEUYEHUN IUIUTHI HAa €€ IPOMEXYTOUYHBIX
OMOpax BBIMOJHACTCS TOJBKO B ClIy4asiX YCTAHOBKM pAaCUETHOW HaJOMOPHOMN
CTEp>KHEBOW apMaTyphbl, 0OecrieunBaroniell Hepa3pe3HOCTh KOHCTPYKITUH.

[IpOoYHOCTH HOPMAJIBHBIX CEUECHUM IUIMTHI OMNPENEIeTCa Kak Il CEYEHUMU
XKeIe300€TOHHBIX 3JIEMEHTOB cO cTepkHeBoi apMatypoit 1o CII 63.13330. CxaTbiii
npoQUIMPOBAHHBIM JUCT U3-32 ONACHOCTH BBINYYMBAHMS B pacuere He
YUUTHIBACTCS.

B 3asucumocmu om nonodxcenus nelimpaibHOU OCU 8 ceueHuu Naumsl Ha Onope
B03MOJICHBL 08 CYUAs paAcyema Ha NPOYHOCb:

Cnyuahi A. HeirpansHas och mepecekaeT CTEHKH MNPOGUIUPOBAHHOIO
HacTuiIa (PUCYHOK 6.6).

BricoTy c:kaTOM 30HBI CEUEHUS TUITUTHI ONPEAEISIOT U3 YCIOBUS:

(b+b")

Ry x = RgAg + chy[A,n + 2t (hy — x)] — RycAg (6.15)
rae Ay— IUIoNa s CEUYCHNs BEPXHEN MOJIKU OJHOr0 ro)pa HaCTUIIA.

ITpu pacuere NPOYHOCTH CEYEHMS IUTUTHI JOJHKHO COONIIONATHCS YCIOBHE:

(b+b) et o
M < R, Tx(ho —0,5x) + RscAg(hy — a') — Ry, X

X [Sn + 26, (hy — ) (hy —x =22, (6.16)

rae M — u3rubaronmii MOMEHT B pacCMaTPUBAEMOM CEUCHUU TUIUTHI,
h,, — paccTosiHUEe OT HMKHEH TOJKH CTAIBHOTO MPO(UIMPOBAHHOTO JHCTA
JI0 TOYKH NPUIOKEHUS PACTATUBAIOIINX YCUINM B CTEPKHEBOW PACTAHYTOU
apmartype;
S;— CTAaTHYECKUI MOMEHT IUIOINAAM BEPXHEH IMOJIKH MPOGUINPOBAHHOIO

HAaCTUWJIAa OTHOCUTEIIBHO OCHU X— X
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As > |
:r I A' 3 RsAs
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Pucynok 6.6— Cxema yCuiaui B OIIOPHOM CEUYEHUH IUTUTHI IPU PACIIOIOKEHUN
HEHTpaIbHOM OCH B IIpejieiax CTEHKU rodpa npopuiupoBaHHOr0 HacTUIA

Cnyuaut b. HelirpanbHas OCh HaxOJWUTCSI HA YPOBHE BEPXHEW IMOJIKU
npopHIMPOBAHHOTO HAacTWIIA, X = Ny, (pUCYHOK 6.7).

HpI/I pacucTe IMMPOYHOCTHU CCUCHUA IINIMTHI JOJIZKHO CO6JIIO,ZI&TI)C5I YCJIIOBHC!

(b+
2

M <R, &0k (h — 0.5h,) + R, AL(R, — ), (6.17)

[Ipy MoNOKEHUN HEUTPaTbHOM OCH BBINIE BHICOTHI MPOPUIUPOBAHHOIO JIMCTA
(x>h,) wdactb cCKaToli 30HBI OCTOHA, PACIOJOXKCHHYIO HaJ ITOJKOU
npoUIUPOBAHHOIO JIUCTA, HE y4HUThIBaeTCA. [IpOYHOCTH HOPMAILHOTO CEYEHUS

IJIATHI HAJT OTIOPOM MTPOBEPSIETCS Kak Juis ciay4das b.

o
As | ® J |
o #_ R ——— RSAS
< o bI ‘i(
"(
-:CQ
| oy
< X RuyA
p— i RscAs

. I - >h |
°|\| b ,As X=fn Ry

Pucynok 6.7 — Cxema ycuiauil B OOPHOM CEYEHUH IIIUTHI IIPU PaCIIONOKEHUN
HENTpaIbHON OCHU HA YPOBHE BEPXHEH MOJIKH NMPOPUINPOBAHHOTO HACTUIIA
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6.1.2.3 Pacyer nNpo4YHOCTH IUINTHI 110 HAKJIOHHBIM CEYEeHUSIM
PacueTr npoYHOCTH IJIUTHI IO HAKJIIOHHBIM CEYCHMSM BBIITOIHAETCS HA ICUCTBUE
NOMNEPEYHON CHJIbI, a YrojJ HAKJIOHHOW TpPEIIMHbI MPUHUMAETCA paBHbIM 45° K
TOpPU30HTAIBHON OcH (pUCYHOK 6.8). IIpn 3TOM JOKHBI COOIIOIATHCS YCIOBUSL:
Q < 0.34Ryy hpty + Qp; (6.18)
Q < 0.15R, (b + b")hy, (6.19)
rae 0.34R, Y h,t, — monepeynoe ycuime, BOCIPHHAMAEMOE CTEHKAMHU HACTHIIA
B OJTHOM To(pe;
Q, — nonepeyHoe ycuire, BOCIIPUHUMAEMOE OETOHOM;
[Tonepeunoe ycunue (Q;, BOCIpUHUMAeMOe OETOHOM B HAaKJIOHHOM CEYEHUH,
OIIpENEIAIOT 1o (popmye:

_ 0.75'Rp¢(b+br)-h}
Cc

Qb (6.20)

IIPY YCJIOBUH, YTO
0.5Rpe 2 hy < Q) < 2.5Ry o b, (6.21)

rae C — JuyiMHa MPOEKIIMKY HAKJIOHHOTO ceueHus1, mpuHuMaeTcsi He menee 1.0 h, u

He 0oJiee BBICOTHI ceueHus h;

bub’ - - mupuna 6eTonnoro pedpa (cM. pucyHOK 6.2).
Q,Q
N o
e 4, “a .[_E_:
. < |&
-é‘_' J — —_ —_
45°
~
C

Pucynok 6.8 — Cxema ycuiauii B HAKJIOHHOM CEYEHHUH IIPH pacueTe ero MpouYHOCTU
Ha JICUCTBUE TTONEPEYHON CUJIbI
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6.1.2.4 IIpoBepka NPOYHOCTH CLENJIEHHS HACTHIA ¢ 0ETOHOM
Pacuer nmpoyHOCTH CUEIJICHUS HACTHJIa ¢ OETOHOM OIpPEACNAIOT ISl KpailHuX
MPOJIETOB TUIUTHI, CUUTAsE OT KOHIIOB 3JIEMEHTOB HACTUJIa HA CBOOOHBIX OMOpPaXx.
CueruieHne HacTUIIa ¢ OETOHOM MPOBEPSIIOT 711 HOPMATBHOTO CEYECHUS TLUTUTHI B
MecTe HauOOJIBIIEr0 M3ruOaroero MOMEHTa, B YETBEPTHU MPOJIETa M B MECTax
NPWIOKEHUS COCPEIOTOYEHHBIX Harpy3ok. IIpu 3TOM [OMKHO coOJrOIaThCs
YCIJIOBHE:
M < (Tan + Trif) Zn, (6.22)
Ecnu mo pacuery miauThl, KpOME apMmarypbl B BHUJIE HACTHJIa HEOOXOAMMO
IPEeyCMOTPETh JIOMOJHUTEIBHYIO CTEPKHEBYIO apmarypy, cClemieHue padoueit
apMaTyphbl ITUTHI IPOBEPSIIOT MO POpMYIIE:
M < (Tapn + Trif)Zn + VanRsAszs, (6.23)
rne M— pacdetHbIit U3rHOAOIMIUI MOMEHT OT JCUCTBHUSI BHEIIHUX CHJI HA IITUPUHY
OJIHOTO To(pa HACTUIIA;
T,,n— CONPOTUBIIEHNE aHKEPHBIX YIOPOB CABUTY OE€TOHA MO KOHLIAM HACTUJIA;
Tyif— compoTuBjieHre PU(OB, PACIOJIOKEHHBIX HA CTEHKAaX HACTUIA, CIABUTY
OTHOCHUTEIIBHO OE€TOHA;
Zyn, Zs— PACCTOSIHUS OT PABHOJICUCTBYIOLIECH YCUIIUSI CKATUS B CEUEHUU TUTUTHI
JI0 pPAaBHOJCUCTBYIOIIEH YCUIUSA PACTSHKEHHSI B CEYEHUM HACTWJIA U CTEPKHEBOM
apMaType COOTBETCTBEHHO (pHCYyHOK 6.9);
Yan— K03POUIMEHT ycnoBUi pabOThl aHKEPOBKHU CTEP>KHEBOM apMaTyphl;
Yan =1 upu L —h = [, (pucynok 6.10);
Yan = (L—h)/ly mpu [y >L—h
lo,aqn — 0a30Bas JUIMHA aHKEPOBKM CTEPXKHEBOM apMaTyphl ONpPEIEsACTCS

cornmacHo CIT 63.13330 (mynkT 10.3.24).
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1

1 — nporoHn; 2 — aHKep; 3 — cTaIbHON MPO(PHIIMPOBAHHBIN HACTHII
Pucynox 6.9 — Cxema ycunuii mpu pacdeTe 1Mo MPOYHOCTH aHKEPOBKHU

L 1
7
FS' » /// -C;- -
L
1/_|___| _____ | P
f l
L-h

7

1 — cranpHON TpOodUIAMPOBAaHHBIA HACTWJ; 2 — BblITaMnoBaHHble pudsr; 1-1 — cedeHue Mo
IpoJIETy HAcTUJIa B MECTE HauOOJbIIEro N3ruaroIiero MOMEHTa, B YeTBEPTH MpoJieTa, B MecTax
NPUJIOKEHUST COCPEOTOUEHHBIX cwir, L — anmuHa ydacTka pacmonokeHusi pudoB Ha CTEHKAx
HACTHJIA, YYUTHIBAEMBIX B pacyeTe ero aHkepoBKH 1o opmyre (6.29)

Pucynok 6.10 — Pacnonosxenue prudoB Ha cTeHKaxX TpodUIMPOBAHHOTO HACTUIIA
PacuetHoe 3HaueHue Ty, NPUHUMAETCS MEHBIINM U3 MOJYYEHHBIX CIEIYIOIINX
JIBYX BEJIMYMH:
COINPOTHBIIEHUE CIBUTY aHKEPOB B BHUJE CTaA-00JTOB MO KOHIAM HACTHJIa
onpenenseTcs no popmyrie:
Tan1 = 0.64R,Agnngy, (6.24)
rae A gy~ IIommams mornepevyHoro ceueHus craa-00ra;

Ngn— KOJINYCCTBO CTa,ZI-6OJ'ITOB B O,Z[HOﬁ HUKHEH MOJIKE HaCTHlIa,

R,— pacueTHOE CONPOTUBJIEHNE CTAJIN CTaA-001Ta,
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COIIPOTHUBJIICHUC AHKCPOBKHA CABUTY C YU€TOM CKaJIbIBaHUA OeToHa

OTHOCHUTCIIBHO CTaII'6OJITOB OIIPCACIIACTCA I10 (I)OpMy.]Ie:
Tony = yi0.29 Mg, - d2 R, - Ep, (6.25)
1)

rjae d, - IMaMeTp CTEP)KHS CTaa-00I1Ta;
E,—HadaabHBIH MOJTYJIb YIIPYTOCTH OETOHA.

Koaddunuent a pasen:

a=02-C2t1)mpu 3 <2<y, (6.26)
dy dy
a=1 mupu % > 4 (6.27)
1

3nech h, — nvHa cTaa-00Ta;

Ys — KoahduiuueHT ycioBus pabOThl aHKEpa OINpeneNseTrcs Mo pe3yibTaram
ucnbiTanui, ys=1.25— s cran-6oara [4].

Comportuiienne prudoB HACTWIIA HA CMSATHE TMPH €r0 CABUTEC OTHOCHUTEIHHO
OeToHa omnpenensercs 1mo Gopmye:

Trif = Ve Rp * Lrif = Qrip * Ny, (6.28)

r1e Y,— KO3 PHUIMEHT yCIOBUs paboThl HacThia (cm. 6.2.1).

lyif— mana otHOTO prda;

i f— TIyOWHA BBIIABIMBAHUA OJHOTO puda.

Ny~ KOJIMYECTBO PU(OB HA CTEHKAX OJHOTO TO(pa MO JUIMHE yIacTKa HaCTUIIA
L or paccmarpuBaemMoro cedeHHs 10 OJvKalileld Oomopbl HacTHiIa
(pucyHok 6.8).
[Ipn Hamuuuu B peOpax IUIMTHI CTEPKHEBOM apMaTyphl YMCIIO BBOJMMBIX B
pacdet prudoB MPUHUMACTCS HA JIJIMHE YYaCTKA IUTUTHI, YMEHBIIIEHHON Ha BBICOTY €€
CEUYCHUSL.

[IpouHOCTH aHKEPOB OKHA OBITH OOEcIeyeHa B COOTBETCTBUHU € 9.1.2.
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6.1.2.5 Pacuer pedpa mimnThl HA OoNOpax

PeOpa mmuTel Ha omopax MOJDKHBI PAacCUMTHIBATHCA Ha cMmsAThe. [Ipu sTom
JOJKHO OBITh BBITIOITHEHO CIIEAYIOIIEe YCIOBHE:

N<05-R, b - l,;, (6.29)
rae N- omopHas peakiusi Ha OAUH rop HACTHIIA;

b— mmprHa HUXKHEH ITOJIKK HACTHIIA,

l,—1IMpyHA OMOPHI MIJTUTHI.

6.1.2.6 Pacyer mJIuThHI HA 00Pa30BaHUE U PACKPbITHE TPEIMH B

PacCTSIHYTOM 30He 0eTOHA

Pacuer mmTHI Ha 00pa3oBaHUE W PACKPBITUE TPEHIMH B PACTIHYTOW 30HE
O0eToHa B mposeTe (Ha MOBEPXHOCTH 3aKPBITON MPO(UIUPOBAHHBIM HACTUIIOM) HE
npoBoauTcs. JIyig BepxHEH MOBEPXHOCTH OE€TOHA HaJ TMPOMEKYTOUYHBIMH OITOPAMH
HEpa3pe3HOM TIUIUTHI pacyeT IO TPEUMHOCTOMKOCTU BBITIOJHACTCS C Y4YE€TOM
kateropun TpemmHocTtoikoctn no CII  63.13330 B 3aBUCHUMOCTH OT YCJIOBHUM
IKCILTyaTaIiH.

Pacyer MOHONMTHOM HEpa3pe3HOM IUIMTBI Ha PACKPBITUE TPELIUH HAJ
POMEKYTOUHBIMU ONOPAMHU BBIMOJHAETCS KaK JJIs 5KeJIe300€TOHHOTO0 U3rudaeMoro
AJIeMEeHTa ¢ OOBIUHBIM apMUpoBaHUEM 0Oe€3 ydeTra mpo(HIMPOBAHHOTO HACTUJIA B
cootBeTcTBUM ¢ TpeOoBanusimu CIT 63.13330.

[IpenenbHO MOMyCTHMMOE 3HAYEHWE IMUPUHBI PACKPBITHS TPEIIUH CIEIyeT
npuHUMaTh He 6osee 0.3 mm.

6.1.2.7 Pacuer nporuda mjiurhl

[Tporu6 mInuTHI MEPEKPHITUS PACCUUTHIBAIOT 1O (HOpMYJIE:

fm = fu ¥ frc + fada (6.30)
rae f, — MakCHMaJbHBIA MPOTUO HACTWJIA OT HOPMATHBHBIX HATrPy30K Ha CTaIuu

YKJIaJIK OETOHHON CMECH;

frc— TIPOTUO TUTUTHI OT IEWCTBHSI TIOCTOSIHHOM ¥ BPEMEHHOM Harpy30K Ha CTaauu

9KCILIyaTallur €C y4C€TOM €€ pacquHoﬁ KPHUBU3HBLI;
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fadd— IOTIOHUTENLHBINA IPOTUO TTUTHI 32 CYET MOJATIMBOCTH AHKEPHBIX CBSI3EH.

[Ipy HanuuuMuM pacyeTHOM HAJOMOPHOM THOKOW apmaTypbl pacyeT mIporuda
TUTUTHI BBITIOJIHSIETCS. KaK JJIsl HEpa3pe3HOl KOHCTPYKIIUH.

[Iporu6 f,, He AOMKEH NPEBBINMIATh MPEACIbHBIX MPOTUOOB KOHCTPYKIIUH,

yctanaBiuBaeMbix B CII 20.13330 11 COOTBETCTBYIOIIUX BUJIOB KOHCTPYKIIMH, a
1
TAKOKe HE JIOJUKEH MPEBBIIATh 3HAYCHUS — [, roe | — nponer KT
[Ipu oTCyTCTBMU pacueTHOM HAJOMOPHOW CTEPKHEBOM apMaTypbl IPOTrUO TUIUTHI
ompenenseTcs Kak g OJHOMPOJETHOH, CBOOOJHO OMNEPTOM KOHCTPYKIIUU IO
dbopmyie:
=(3)-6-12 (6.31)
f;"C - r y .
1
T1e —— pacueTHas KPHBU3HA IUIATHI HA yYacTKe C HaWOOJIBIIINM H3THOAIONIM

MOMEHTOM,;
0 - k03¢ dunueHt mo tabdaure 6.2.
JIOMOTHUTENBHBIN f,54 TPOTHO CIEAYET OMPENeNsaTh Kak sl OAHOIPOJICTHOMN

Oanmkyu ¢ MOMEHTaMHU Ha omopax 1o dopmyne (6.31), mpuanmas kodpduiment o =

0.125.
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TaOnuma 6.2

Cxema npujIoKeHUs1 Harpy3Ku o
P
1
A A 12
| P P

M l A (3 —x2)24

"( )" 1
A AN 8
rriirrriy 5
18

Pacuetnas kpuBH3HA MIUTHI onpenensierca B cooTBercTBuu ¢ CIT 63.13330 no

dbopmyie:

1 M,

1=t (6.32)

r D
rae M,— u3rubaronuii MOMEHT OT HOPMaTUBHOM Harpy3Ku;
D — u3ruOHast )KeCTKOCTh MPUBEACHHOTO CEYEHUs IUIMTHI, NpuBeacHHas B .1

(mpunosxxenus I).

Ecniu nmnpu omnpegeneHun mnporuba yYUTHIBAIOTCS KPATKOBPEMEHHBIE U
JUIMTEIbHBIE HArpy3Kd, TO pacyeTHas KPUBHM3HA IIPUHUMACTCA PABHOUM CyMMe
KPUBU3H, ONpEIeNAeMbIX  pa3feNbHO A U3ruba Oocu  OT  Harpys3ok

KpaTKOBPEMCHHOI'O U AJIMTCIIbHOT'O JICP'ICTBI/IHI

1

=242 (6.33)

T T1 T2
JIOTIOTHUTENBHYIO KPUBU3HY, OOYCIOBJICHHYIO TIOJIATIUBOCTBIO aHKEPHBIX
CBSI3€H, ONPEACIISIIOT 110 hopMmyJie:

L. K (6.34)

Tadd 0.75-1-hg’
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rae k' = 2 — s OAHONIPOJICTHBIX ILIHUT;,
k" = 1,5 u 1,0 — COOTBETCTBEHHO Ui KpAlHUX U CPEIHUX IPOJICTOB
HEepa3pe3HbIX IUIUT;

A — cIBUT HAacTUJIa OTHOCUTENBHO O€TOHA, OIpenessieMblit o Gpopmyie:

_ Mn,sp'An
N (ho_o-sx)'(yc'An'l'As)'sa’ (635)

T1Ie £,— KOIPPUITMCHT KECTKOCTH CTEPIKHEBOTO aHKEPa:
€, =015"n,,-d-E,, (6.36)
31ech Ny,- KOJTUYECTBO aHKEPHBIX CTEPIKHEH B 0;JTHOM rodpe.

[TomoskeHne TICHTpa TSDKECTH TIPUBEICHHOTO CEUYCHHS IUTUT, 3aHUMAaeMOC
OTHOCHTEIFHO CXKaTOW rpaHu O0ETOHA Yem = Xp, CIEIYET OMPENEISTh MO CIASAYIOIIIM
dbopmynam:

- €CJI HeUTpaJlbHasl OCh, HA KOTOPOH HAXOAMTCS IICHTP TSHKECTH MPUBEIECHHOTO
CeUCHUs, HE TIepecekaeT peOpo IIUTH U POGUIMPOBAHHBIA HACTHII, TO TOJOKEHHUE

ATOW OCH OTpeAeIsIeTcs o (hopMyIie:

2
A A 28
xm — _ (Z red) + (Z red) + ( red) ’ (637)
b f bf bf
rac Xm — CpeI[HHH BBICOTA C)K&TOIZ 30HBI 6€TOHa, yLII/ITBIBaIOH_IaH BJIIMSAHUC

paboThI pacTAHYTOr0 OETOHA MEXAY TPEIIMHAMM;
Y. Ayeq— CyMMa MPHMBEICHHBIX IUIOIIAACH CCUCHHS apMaTyphl, ONMPEaEIeHNE
koTopoit npuseaeHo B I'.1 (mpunoxenus I);
Syeq— CTaTUYECKUUA MOMEHT IUIOHIAAU A,.qy OTHOCUTEIBHO CHKAaTOW TpaHU
TUTUTBL;

- ©CJIM HEeWTpajbHas OCh NEepecekaeT pedpo MIUTHI U TPOGUIMPOBAHHBIN

HacTHI, TO:

2 '
X, = — (ZAl;red) + (ZA'red> + (25red>’ (638)

by
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rae A';oq— CyMMa TIPHBEIEHHBIX IUIOMIaAe CEUYEeHHH apMaTypbl W IUIONIAIH
CBECOB TaBPOBOTO CeueHUs1 OETOHA IUIMTHI, OIpeAeTeHHEe KOTOpOi
npusenieHo B ['.1 (mpunoxenus I);
S’ req — CTATHYECKHI MOMEHT Iutomaa A',,; OTHOCHTEIBHO CHKATOM TpaHu
TUTATHI.

- eclnM HeHTpadbHas OCh pacmojiaraeTcs Ha YpOBHE BEPXHEH MOJIKH

PO(UIMPOBAHHOIO HACTHJIA, TO: Xy = .

6.2 KoMno3uTHbIC KOHCTPYKIMH U3 5KeJ1€300eTOHHBIX IUIUT U

CTAJBHBIX 0AJIOK

6.2.1 Pacyer o npo4YHOCTH HA AeiicTBHE U3rHOAOIIUX MOMEHTOB

6.2.1.1 Pacyetsl 1O  TOPOYHOCTH  HOPMAJBHBIX  CTaJIEKEIE300€TOHHBIX
MOTIEPEYHBIX CEUYCHHUM BBITIONHSIOTCSA JJI PACUETHBIX MOMEPEYHBIX CEYCHHM (CM.
4.4.4.1).

Pacuer mo TPOYHOCTM HOPMAIBHBIX CTAJEKEIEC300€TOHHBIX TMOMEPEUHBIX
CEUEHUH CIeyeT NPOBOJUTH C YUYETOM HEJTMHEUHBIX CBOMCTB MaTEPUAJIOB.

[Ipu pacyeTe MpUHUMAETCS, YTO CTaJIEXKEIe300€TOHHOE MOMEPEYHOE CEUCHUE
OCTaETCs MIIOCKUM.

Hanpsokenuss B cxkatoM  O€TOHE ClEAyeT OMNpeAessaTh 10 HEJIMHEHHOM
nedopmannonnoi monaenu, cornacHo CIT 63.13330 (mynxkTsi 8.1.20...8.1.30).

HanpspokeHust B apmaType cleayeT OonpeessaTh Mo OMIMHEHHBIM JuarpaMmmam,
npuseaeHHbsM B CIT 63.13330.

HampsikeHust B KOHCTPYKIITMOHHOW CTaJIU TIPU CKATUU WJIH PACTSDKCHUH CIIEIYET
onpenenar no CII 16.13330, u yuuThIBaTH BIMSHUE METOJA BO3BEACHUS
(HanpuMep, ¢ MPUMEHEHHUEM BPEMEHHBIX OITOp WK 0€3 HUX).

[Ipu pelicTBUM yCUIMKA B IJIOCKOCTH CHUMMETPUM HOPMAJbHBIX CEUYEHUU C

apMaTypoil, pacroJIOKEHHON y rpaHeld CeueHHUs NEePIEeHIUKYISIPHBIX IJIOCKOCTH

48



CII XX.13330.20XX

(npoexm, nepeas pedaKyusi)

U3ruoda JOIMyCKaeTCsl MPOU3BOAUTH paciyeT Ha OCHOBE MPEICIIbHBIX YCHIINH COTIACHO
6.2.1.2...6.2.1.8.

6.2.1.2 Pacuer ceuyeHHN CTaJIEKEIE300€TOHHON OajlKi Ha BO3IACHCTBUE
TIOJIOKUTEIPHOTO M3TM0AIONero MOMEHTa (BBI3BIBAIOIIETO B BEPXHEM ITOsICE

C}KaTI/IC) B 3aBUCUMOCTHU OT BCJIMYMHBI HAIIPAKCHUA B OeToHE o, Ha YPOBHC LICHTpa

TSOKECTU JKEJI€300€TOHHOM IIUThI M HANpsDKEHUS B MPOJOJIBHOM apMmaType o

o
OTBevarollero gedopmanyy 0€TOHA MPU HANPSKEHUH o, JOIYCKAETCA BBIITOJIHATH
no 6.2.1.3-6.2.1.6.

6.2.1.3 B cinydae, ecnu HampshkeHUss B O€TOHE M PacyEeTHOM MPOJOJIbHOU

apMaType yIOBJIETBOPSIOT YCIOBUAM (PUCYHOK 6.11)

M

O = opren  Obi < ¥pbiRp, (6.39)
M
O = “sW—bz,red + Ogi < ]/Sl'RS, (640)

ML BEPXHCI'O U HIKHCI'O IIOACOB CTAJIBHOI'O CCUCHHS AOJIZKHBI BBIIIOJIHATBCA

COOTBCTCTBCHHO CJICAYIOMINUC YCIIOBUA

M—Zp stNp s Nps
—_— - = R., 6.41
sz,st Agt Y1Ye y ( )

M—Zp stNp s Nps
— + — < y.R,,. 6.42
Wfl,st Ast yc Y ( )

) PP -y v~ 3 [ e == —— —————————————
TN P | PRSP P W -
/_l— — o P — _-rP
At g A st =
N| _| @ S
7] O .~ -—
Cred '%‘ N Cred N & 8
3 N
: Al ¥
Aw,sl N w,st NVJ
N N
Cst i... Cst i-__
% %
N N
j——————— i J——— S
a) At st Pst1 Ost1 0) Afy st Fat1 Ost1

a) TUIATA TIEPEKPBITHS C ByTaMH; 0) TJIUTA EPEKPHITUS 0€3 ByTOB

Pucynok 6.11 — Ycunus u HanpspKeHHsI B CTaJIeXKeIe300€TOHHOM MOTIEPEYHOM
CEYEHHUH, BOCTIPUHUMAIOIIEM IOJIOKUTETbHBIA N3rHOAIOIINNA MOMEHT

49



CIT XX.13330.20XX

(npoexm, nepeas pedakyus)

6.2.1.4 B ciywae, eciu HampsokeHHsI B OCTOHE U PACUETHOM MPOJIOJIBHOM

apMaTtype yJI0BJICTBOPSIOT YCIOBHUIM (PHUCYHOK 6.12)

M,

O = oyren  Obi = VpiRp, (6.43)
M
O-S = OKSW—:,.,-ed + O-SI: < ySI:RS’ (6.44)

AJIs1 BEPXHCTO W HUIKHCTO IIOSICOB CTAJIBHOTO CCUYCHHUS AOJIKHBI BBIIIOJIHATBHCA

COOTBCTCTBCHHO CJICAYIOIINC YCIOBUA

M—-Zp st N N
bstNorsr _ Norsk . ) R,, (6.45)
sz'st ASt
M—Zp,stNbrs | NbRs
, s 4 Noks 0 p 6.46
Wiist Ast Yelly ( )

[ S ' il "-" v NbR,s Ap C\D As
PP - s arw-wn: Y [y == = L= __ S
MZ,S ' a_a a #: a ol a_ & a
P i = P
Afst g A st Lo
E=] (5]
N| _| = , S|
0| 8 - =
Cred o N Cred? Cred N o o
BN o NN
3| A g
Aw,sf N w,st o
N
Cq Nor s Cst Nbr.s
i f—
i B
N N
——— | m—
a ~ N
a) Aft st Pt1 Ost1 0) Aty st Pst1 Ostt

a) IJIMTa MEePEeKPHITUS C ByTaMu; 0) IUIMTa NEPEKPHITHs 0€3 BYTOB

Pucynok 6.12 — Ycunus u HanpsiKE€HUs B TONEPEYHOM CEUEHUU KOMITO3UTHOM
KOHCTPYKITUH U3 KeIe300€TOHHOM TUIUTHI ¥ CTAJIbHON OAJIKK, BOCTIPUHUMAIOIIIEM
MOJIOKUTEIIbHBIA U300 MOMEHT

6.2.1.5 B cmydae, ecnu HampspkeHUST B O€TOHE W PACUYETHOW MPOIIOJIHHOU

apMaTtype yJIOBJICTBOPSIIOT YCIOBHIM (PUCYHOK 6.13)
_ M
apWh,red

op = — Opi = VpiRp, (6.47)
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Os = L + Og; = ]/SiRS, (648)

asWp red

I BEPXHCI'O WU HMIKHCIO IIOACOB CTAJIBHOI'O CCUCHUS OOJIZKHBI BBIIIOJIHATBHCA

COOTBCTCTBCHHO CJICAYIOMINC YCIIOBUA

M—-Zp stN N
b,st'VbRSR _ VbRsSR < VcRy’ (649)
sz,st Ast

M—Zp stNpRrsr + NpR,sR <y R (6 50)
Wiri,st Ast oy |

a aJIs1 ’KeJ1e300€ TOHHOM YacTH CCUCHUS YCJIIOBHC

k (My—ZpstNprsr  NbRsR
o (Metonan Mo g, (6.51)
st b,st st
A C A
L i _Ro R, A C A
—v"—v—v—:'—v—v—'—"v—v NbR.SR i b “b s RbR
DN " \ Nbr sr ¢
T N\e—a—a Pl =— 0, PPN PN P
; t2 - Ost2
| S— 'l—_T
Asa | B Agst || 2
N| _| = L
0l 9 - e
Cred o N = Cred N &) 3|
BN 5 NIN
Avst] N Avist I\];’
Cst Npr sr Cit Nor sr
S S
E_\‘ | se—
a) Aft st Pit1 Ost1 0) Af st Pst1 Ost1

a) IJIMTa MEPEKPHITUS C ByTaMu; 0) IUIMTA NEPEKPHITHS 0€3 BYTOB

Pucynok 6.13 — Ycunus u HanpshKeHHs B IONIEPEYHOM CEUEHUU KOMITO3UTHOM
KOHCTPYKIUH U3 KeIe300€TOHHOM TUIUTHI U CTAJIbHON OAJIKK, BOCIPUHUMAIOIIEM
MOJIOKUTENbHBIN N3rM0aroIii MOMEHT

B 6.2.1.3-6.2.1.5 npuHSATHI caeAyomue 0003HaueHUS:

M = M; + M, — noaHbI{ N3rudaromuil MOMEHT (IPUHUMAIOT TakK ke, Kak 1 M,
u M, C COOTBETCTBYIOLIIUM 3HAKOM);

M, — wsrubaromuii MOMEHT TIEpPBOU cTaauu paboThl (HArpy3Ky BOCIPUHHMACT

CTaJIbHAsl 4YaCTh KOHCTPYKLUN);

51



CIT XX.13330.20XX

(npoexm, nepeas pedakyus)

M, — u3rubaronii MOMEHT BTOPOM cTaguu paboThl (HArpy3Ky BOCIHPUHUMAET
CTAJICKENC300€TOHHAs ~ KOHCTPYKUMS),  ONpEAeNsieMbld Ui  CTaTHYECKH
HEOMNPEJECTUMBIX CHUCTEM C YYETOM IMOJ3ydecTH OeTOoHa, O0XKAaTHsl MOIMEePEYHBIX
IIBOB, 00pa30BaHuUsl MOMEPEUYHBIX TPEIIMH B PACTSIHYTBHIX 30HAX KEJI€300€TOHHOMN
IUTUTHI, @ TAKXKe ycaJlKu OeTOHA U U3MEHEHUI TeMIlepaTyphl;

Opi»Osi — YPABHOBEUICHHBIE B IONEPEUYHOM CTaJIEKEIC300€TOHHOM CEUYECHUU
HaIpsDKEHUsS, BO3HUKAIOIIME HA YPOBHE LEHTpPA TSHKECTH MONEPEYHOrO0 CEUEHHUS
O0eToHa OT €ro MoJ3y4ecTH, 00KaTusl MONEPEUYHBIX IIBOB COOPHOW IUIUTHI, YCAIKH
O0eToHa U UBMEHEHHI TeMIepaTyphl.

Ast = Apy et Afo st + Ay st — TUIOIIANE HETTO TIONMEPEYHOTO CCYCHHS CTATBHOM
0aKu;

Ar1 st Afa sty Aw sty Ap) As  — TUIOMIAZM  DJIEMEHTOB  MONEPEYHOTO  CEUCHHUS
COOTBETCTBEHHO HW)KHETO M BEPXHETO MOSCOB, CTEHKU CTAIbHOU Oasiku, OeTOHa

IJTUTBI, IPOAOJIBHOW apMaTyphl IUIATHL;

i I i
Whrea = EA red oL " We, st = ——— — MOMEHTBI COLPOTHBIICHHS;

1,st —
b,red T Zfl,s Zfz,st

I .
Wpst = ZL; — YCJIOBHBIM MOMEHT COIPOTHUBIICHHSI HA YPOBHE LIEHTPA TAKECTH

ceueHus OCTOHa;

Lioq, Is¢ — MOMEHTBI MHEPIIMM HETTO COOTBETCTBEHHO CTaJEkKeIe300€TOHHOTO
MOMEPEYHOr0 CEYEeHHUs] OalIKh, MPUBEIECHHOIO K CTaM, W TOMEPEYHOTO CEYEHUS
CTAJILHOU OaJIKH;

Zpredr Zbstr Zr1,str Z f2,5¢ — PACCTOSIHUSI COTJIACHO pUCYHKaM 6.11...6.13;

as = Est/Es — x0dpdumeHT npuBeaeHusl, MpuHUMaeMbli o 4.4.4.10;

ap- KOod(PPUIMEHT npuBeACHUS, MPUHUMAEeMbId 110 4.4.4.2;

&yim =0,0016  — mpemensHast (s crasexene300eTOHHBIX KOHCTPYKLHIA)

OTHOCUTCIIbHAasA JIC(l)OpMaL[I/IH OeToHa B YPOBHC LCHTPA TAKCCTHU €TI0 IMOIECPCYHOTO

CCUCHUSI,;
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Ry, Rp, Ry = Rgc — pacyeTHbIC CONPOTHBICHHS COOTBCTCTBEHHO Marepuasa

CTaJIbHOW KOHCTPYKIIMHU, OETOHA U apMaTyphl;

Ve Vpi A Vsi — KOd(pbULIMEHTBI, MpUHUMaeMble corjiacHo 4.3.6;

YbiRp—0p  Ap
YcRy Afa st

y1 =1+ — K03(pPUIMEHT yca0BHIA pabOTHl BEPXHETO CTATbHOTO

N05ICA, YUUTHIBAIOUIUM €ro pa3rpy3Ky MPUIIETAIOUM HEIOHAIPS)KEHHBIM O€TOHOM
U IpUHUMAaeMbIii He Oonee 1.2;

k - xoadduneHT, YIUTHIBAIOMNN YBEIUYECHUE OTHOCHTEIBHBIX AePOopMariuii
OeToHa U pa3BUTUU TUIACTHUECKUX JehopMaluii:

-ecmm 0 < YR, , 10 k = 1.0,

- ecmm 0g > VR, + —— bRSR ok—10+0009E“

Ast YcRy

bR SR

-ecmd YRy, < 0y <VY.R, + , TO K ompeaenstoT MHTEPHOISIUCH MEXKIY

St

0.009E
npenenbHbiMU 3HaueHussiMu k = 1.0 u k = 1.0 + —R“.
YRy

M_Zb,sthR,sR
sz,st

3nech gy =
6.21.6 B cnywae, ecnu ISl CTAJIbHOM YacTH CEUYEHHS] HCIOIB3YeTCS
YKECTKOIJIaCTHYeCKasi Teopusi (PUCYHOK 6.14), pacueT 1o MpOYHOCTH HOPMAIBHBIX
CEUEHUH ClIeyeT MPOU3BOIUTH U3 YCIOBHUS:
M < VbRbAbe + Zys lRSlAS lySl + Zyc lR Ast,iyst,i’ (6-52)
rie BTOPOW HMHIEKC COOTBETCTBYET YyYacTKaM CEYEHHS C OJWHAKOBBIM
HaNPSOKEHUEM;
¥s,i— PACCTOSHHME OT LIEHTPA TSHKECTH CEYEHUsI apMATyphl 10 OCH, OTHOCHTEIBHO
KOTOPOW BBIYHCIISIOTCS MOMEHTBI;
Vsti— PACCTOSHHE OT LIEHTpA THKECTH I-TO y4yacTKa CTaJlbHOIO CEYEHHUs C
OJIMHAKOBBIM HAMpPSKEHUEM 10 OCH, OTHOCUTEIBHO KOTOPOH BBIYUCIISIOTCS
MOMEHTHI.

3Haku criaraemblx B dopmyne (6.52) TpUHUMAIOTCS B 3aBUCHMOCTH OT

HamrpaBJICHUA  CO34aBa€MOIo0 OTHUMH  CllaraCMbIMHM  MOMCHTA  OTHOCHUTCIIBHO
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paccmatpuBaeMo Och. MOMEHT, CO3[aBa€Mblii HANPSDKCHUSIMU B CHKAaTOM 30HE
OETOHA CUMTAETCS MOJOKUTEIIbHBIM.
[TonoxxeHre TpaHUIBI CXKATOW 30HBI MOMEPEUYHOrO0 CEUCHHS, OMPEACICTCS W3
yCJIOBUS
RyAp + X Rsi Asi + 2 Ry;Ase; = 0, (6.53)
3Haku crmaraeMbix B (6.53) TpUHUMAIOTCS B 3aBUCHMOCTH OT 3HAKOB

HaHpﬂ)KeHI/Iﬁ Ha COOTBCTCTBYIOIIMX y4JaCTKaxX CCUCHMUAI.

Ab As R
Nor sR FF—° Ao As N Rs Rs
== W bR,sR F=—
j e | Ry — Ry
A f2,st Af2 st
AW,SE AW.S(
Nbr sk Nbr sr
——— ~ ———
a) Aty st Ry 0) Afst Ry

a) TUIMTA MEPEKPBITUS C ByTaMU; 0) IUIUTA MEPEeKphITUs O€3 BYTOB
Pucynok 6.14 — Ycunus u HanpshKeHHs B TONIEPEYHOM CEUEHUU KOMITO3UTHOM
KOHCTPYKIIMH U3 KeJIe300€TOHHOM IIUTHI ¥ CTAIBHOM OAJIKH, BOCIIPHHUMAIOIIEM
MTOJIOKUTEIIbHBIA U3TrHOaIOIU MOMEHT

6.2.1.7 Pacuer ceuyeHHH CTaJe)KeNe300€TOHHOM Oalkd Ha BO3ACHCTBHE
OTPHULIATEIFHOTO U3TrH0AI0IIEer0 MOMEHTA (BBI3BIBAIOIIETO B HIDKHEM IOSICE CKATHE)
B 3aBHCHMOCTHU OT BEJIMYUHBI HAMPSDKEHUS B OETOHE 0j, HA YPOBHE IIEHTPA TIKECTU
JKe1e300€TOHHOM TIJTUTHI MOKHO BBIOJHATH 1m0 6.2.1.8...6.2.1.10.

6.2.1.8 B cnyuae, ecnu HampspkeHUsT B OCTOHE YIOBJIETBOPSIOT YCJIOBHIO
(pucyHok 6.15)

Op=—22_— g, > 0.1y,,Ry, (6.54)

apWhred
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AJIs1 BEPXHCTO W HUIKHCTO IIOSICOB CTAJIBHOTO CCUYCHUS AOJIKHBI BBIIIOJIHATBHCA

COOTBCTCTBCHHO CJICOAYIOIINC YCIOBUA

_M+Zb,sth,s Nb,s
o t - <V2¥cRy (6.55)
f2,st st
_M+Zb,sth,s Nb,s
- — 25 < yR,, (6.56)
f1i,st st
©
e
Ap Cosl A g
il (> B G Ap C fﬁ As P
v~ v~ _::' b s
L = .;K — . ) & US b,\S b
ANt Pgs o EB= 3 . e
- T @\ Post| 2 o
Ao g NN & A 3 2st| 5| 5
N - I|3 ““"\IQ ) w/N| N @
Crea é’ B o Cre?F C N é ”3 "...,:f’
NS N ! red N| S 2
N l{i N
CSHV Nb,s Cs{‘w
CSf Cs{
Avst % Aist %
N N
"l 1Y k N
a) At Fr st Ost1 0) At st B st Ost1

a) IJIMTa MEPEKPHITUS C ByTaMu; 0) IUIMTa NEPEKPHITHS 0€3 BYyTOB

Pucynok 6.15 — Ycunus u HanpshKeHHs B IONIEPEYHOM CEUEHUU KOMITO3UTHOM
KOHCTPYKIUU U3 KEI€300€TOHHOM TUIMTHI U CTAIbHOM OAJIKH, BOCIIPUHUMAIOIIEM
OTPULIATEIHHBIN U3rHOAOIINI MOMEHT

6.2.1.9 B cinydae, ecinu HampsbKeHUs B OETOHE YNIOBIETBOPSIOT YCJIOBHIO

(pucyHOK 6.16)
M,
Op = ——— — Op; < O.l]/bin, (657)
apWpred
JUIA BEPXHETO W HIDKHETO MOSCOB CTAJIbHOI'O CEYECHUS HOJDKHBI BBIOJIHATHCS

COOTBCTCTBCHHO CJICAYIOIINC YCIIOBUA

_M_Zs,sthR _ NsR

Wrast ™ < YRy, (6.58)
_M_Zs,sth &
Wre + ™ < YRy, (6.59)

a JUIs HanpsDKEHUS B IPOJOJIBHOM apMaType TOJKHO BBINOJHATHCS YCIOBUE
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—Mo+Z} 50y ApO Apop;
o, = ' + L —0i;<V.R 6.60
S ¢5“5W5,st1p l)bsaSAstl/) Sl VSL Sy ( )
B
N B
Ab Cq.s N Asg Ry 8
e S MmoN A
¥ - \
— — == — "—'_ﬁ': | s
—a Prgsl _ Ostz == S P
S g T ! Pogl 2
Afst 5 DR Azt i N
c N =5 "5N NERERRIR:
red N @ g C o LNQ
N |9 N red N 2 @
N . %l\?
Cety Ns Csty N
Cst - Cst
Aw,sf w Aw,ét w
N N
) A B 6 =
a N~
Aft st P st o ©) Aft st Bist Tst1 Ot1

a) IJIUTa MEePEKPBITUS C ByTaMu; 0) IUIMTA MEPEKPHITHS 0e3 BYyTOB

Pucynok 6.16 — Ycunus u HanpsiKE€HUs B IONIEPEYHOM CEUEHUU KOMITO3UTHOM
KOHCTPYKIIUU U3 KeI€300€TOHHOM TUIUTHI M CTAJIbHON OAJIKK, BOCIIPUHUMAIOIIEM
OTpHUIIATEIbHBIN U3TUOAIOIINA MOMEHT

B 6.2.1.8...6.2.1.9 npuHsTH 0003HAYCHUS:
AS

ISt'lp I
Psas ’

Agry = Age + W sty = Zosey St¥ COOTBETCTBEHHO IUIOLIAAb, MOMEHT

COTPOTUBJICHUS W MOMEHT WHEPIMH TIOTICPEYHOTO CEUCHHUS HETTO CTaJbHOM
KOHCTPpYKIIMU Oaliku, paboTaromei COBMECTHO ¢ TIPOJIOIBHON apmaTypoit
wiomaneto A, /1 (MpuBeIeHHON K MaTepUaly CTATbHON KOHCTPYKIIHH);

P — KodhPUIMEHT, yYuThIBAIONUN pabOTy pacTSHYTOro OETOHA Ha ydacTKe
MEXy TpeluHaMu 1 npuHuMaeMbiii coriacio CIT 63.13330 (myskr 8.2.15);

Zp str Zb,stpr Zs,str Lp,styp - PACCTOSHUSA COTNIACHO pUCYHKaM 6.15, 6.16;

O'b.Ab

y2=1+

" - KO3(pUUUEHT YCIOBUA pabOThl BEPXHETO CTAJIBHOIO
cy f2,st

nosica, MpMHUMAaeMbIil He OoJee 1.2;
O6o3HaueHus, npuHATHIE B 6.2.1.3... 6.2.1.9:

N =N,s= A0, + A0 —B62.13162.1.8;

N = Nprs = ApRp + As05 — B 6.2.1.4 1py IpOBEPKE HUIKHETO T105ICA,
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N = Nprsp = ApRp + AsRs — B 6.2.1.4 nipu npoBEpKE BEPXHEro IOsCa U B
6.1.2.5;
N = Ngp = A;R; — B 6.2.1.9 ipu mpoBepKe BEPXHEro MosCa;

N = N; = Ag0, , HO He 6onee AR, — B 6.2.1.9 npu ipoBepke HIHKHETO TosIca.

IIpumeuanue

Hopmaneuyto cuiry N ciemyer NpUHUMATh PACTATMBAIOIICH CTANBHYIO OalKy MpH
CKAMAIOIIMX HANpPSHKEHUSX B JKEIE300€TOHHON IUIMTE M CKUMAIONICH CTalbHYIO OalKy NpU
PACTATMBAIOIIMX HANPHKEHUIX B KeNe300eTOHHOM mmre u apMarype (B Gopmynsl cuny N B

oboux ClIydasx CJIeayeT ImoACTaBJIATh CO 3HAKOM ((HJ'IIOC))).

6.2.1.10 B ciuywyae, ecnum s CTAIBHOM YacTH CEYEHHUS MCIOIb3yEeTCA
YKECTKOIJIaCTH4ecKasi Teopusi (PUCYHOK 6.17), pacueT 1o MpOYHOCTH HOPMAJIbHBIX
CEUYEHUH CIENyeT NPOU3BOAUTD U3 YCIOBUS:
M < Z Vs,iRs,i As,iys,i + Z Vc,iRy,i Ast,iyst,i’ (6-61)
r€ BTOPOM MWHIEKC COOTBETCTBYET Y4YacTKaM CEUEHHUSI C  OJIMHAKOBBIM
HaIpsHKCHUEM;
Ys.i» Vst,i— PACCTOSIHUSA, ONPENEIsIeMbIE COTnacHo 6.2.1.6.
3Haku cinaraeMbix B (6.61) mpuHHMMarOTCs B 3aBUCHMMOCTHM OT HalpaBJICHUS
CO3/1aBA€MOT0 ATUMH CJIara€MbIMH MOMEHTA OTHOCUTEIBHO pacCcMaTPUBAEMOM OCH.
[TonoxxeHne TpaHUIbI CXKATOW 30HBI MOMEPEUYHOr0 CEUYEHUS, OMPESseTCs U3
yCJIOBUS
% RsiAsi + ) Ry Astei = 0. (6.62)
3Haku criaraeMbix B (6.62) TOpUHUMAIOTCS B 3aBUCUMOCTH OT 3HAKOB

HaprDKeHI/Iﬁ Ha COOTBCTCTBYIOIIMX y4JaCTKaX CCUCHUAI.
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Ab ,‘As

"—I—'—'—'—'—'—"I—'—"' Rs NSR Ab .AS

- \ — \ RS NSR
P — ] ———7

Afé,st Af?,st

N_r;R NSR
Ayt Ayst
—— ~ ———
a) Aff,sl R.V 0) Af?,s! RY

a) IJIMTa EPEKPBITUS C ByTaMu; 0) IUIMTA EPEKPHITHS O€3 BYTOB

Pucynok 6.17 — Ycunus u HanpshKeHHs B IONIEPEYHOM CEUEHUU KOMITO3UTHON
KOHCTPYKIUU U3 KEI€300€TOHHOM TUIUTHI U CTAJIbHOM OAJIKH, BOCIIPUHUMAIOIIEM
OTPULIATEIHHBIN U3rHOAOIINI MOMEHT

6.2.1.11 Ilpu pacnonoKeHUN HEHTpPaIbHOW OCH CEUEHHUs B Mpeeiax BBICOTHI
KEJIEe300€TOHHOM IUIMTBI M  HANpSOKEHUSIX B  PacTAHYTOM 4YacTh  IUJIUTHI,
NPEBOCXOAAIIMX Y Ry, B COCTAB CEUEHUS CIAEAYET BKIKOYATh TOJBKO CKATYHO YacTh
oeroHa. IIpoBepky MpPOYHOCTH CEYEHMsI CIEAYeT BBIIOJHATH C Y4YETOM
HEPAaBHOMEPHOI'O pacIlpeeNieHUs] HANPSHKEHUH 10 BBICOTE 7K€1€300€TOHHOM TIUTHI.

6.2.1.12 Pacuer 1O TPOYHOCTH OoJiee CIOXKHBIX CEUEHUN (Hampumep,
HaIIPSATaeMbIX BBICOKONPOYHOW apMaTypoM, MABYXIUIUTHBIX, IPU COBMECTHOM
JEHUCTBUM U3TrMOAIOLIEr0 MOMEHTA U BHEUIHEH OCEBOM CHJIbI) CIEAYET BBIMOJHSATH C
YU4E€TOM HX HaIpPsDKEHHOTO COCTOSHUSI U KOHCTPYKTHUBHBIX OCOOEHHOCTEH B
coorBeTcTBUH € 6.2.1.1.

[Ipu neiicTBUM HaA ceueHUE HapsIy C HM3rHOAIOIMMH MOMEHTaMu M Takxke
BHEILIHUX MPOAOJBHBIX OCEBbIX yCWIHM N, ClelyeT YYUTHIBaTh JOIMOJHUTEIbHBIC
U3rudarole MOMEHTBI, BOZHUKAIOUIME OT U3MEHEHHUS MOJO0XKEHUS LEHTPA TIKECTU

paccMaTprMBaeMOM YacTH CEUCHHUS.
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6.2.2 PacyeT Mo MpOYHOCTH HA MONEPEYHYIO CHITY

6.2.2.1 PacyeT mo MpOYHOCTH Ha TMOIMEPEUYHYI0 CHIIY CTajeKeae300€TOHHBIX
MOTIEPEYHBIX CEUCHUN CIIETYET MPOBOAUTH ISl OATIOK C TMPOKATHBIM WM CBapHBIM
CTJIBHBIM CEUYEHUEM CO CIUIONTHOW CTEHKOM, KaK MpHU HAIWYUHU, TaK U OTCYTCTBHH
pebep KEeCTKOCTH.

6.2.2.2 Hecymryto crmocoOHOCTh MO TOIMEPEYHON CHIIE CTaJIekKEIe300€TOHHOTO
CEUEHHMS CJIeIyeT MPUHUMATh PAaBHOM HECYIEeH CTOCOOHOCTH CTaIbHOTO CEYCHMUSI.

6.2.2.3 Hecymiyro CrocoOHOCTh MO TONEPEYHOM CHJIE CTaJbHOTO CEUCHHUS
ciemyet onpeaenats mo CIT 16.13330.

6.2.3 IloTeps ycTOYMBOCTH MJI0CKOH GopMBbI M3rHuda

CranpHyI0 TOJKY, TPUKPEIUICHHYI0 K JKEJIe300€TOHHOW TUIUTE MOCPEACTBOM
COCMHUTENBHBIX JETalleid, MOXXHO CYUTAaTh YCTOMYMBOW MPOTHUB CMENICHUS U3
IJIOCKOCTH U3TM0a MpU YCIOBUU, YTO KEJIe300€TOHHAs TUIMTA TakXKe YCTONYHMBA
MIPOTHUB TaKOTO CMEIIICHHUSI.

Bo Bcex apyrux cnydasx cKaTble CTajJbHBIC MOJKHU CIEIyeT MPOBEpPATh Ha
YCTOWYMBOCTH W3 IUIOCKOCTH 3TN0, UCIIONB3YS JJI 3TOTO METO/IbI, IPUBEICHHBIC B

CII 16.13330 1 yuuThIBast BIUSIHUE TIOCIEJL O B A T € 1 b HO CTHU B O 3
BeJeHUSHd.

6.2.4 Pacuer 00beIHMHEHUS KeJIe300€ TOHHOI MJINTHI CO CTAJLHOI
KOHCTpPYKIUen

6.2.4.1 KoHCTpyKIIMM OOBEIUHEHUS CIEAYeT pPACCUMUTHIBATh Ha CIIBUTAOIINE
ycuimis S, B OOBEIMHUTENBHOM MHIBE OT MONEPEYHBIX CHII M MPOAOJIBLHOE
CABUTAIOLIEE YCHIIHE Sy, BOSHUKAIOLIEE OT TEMIIEPATYPHBIX BO3JIEUCTBUIM U YyCaIKH
O0eToHa, aHKEPOBKH BBICOKOIIPOYHON apMaTyphl, BO3JEHUCTBHS MPUMBIKAIOIICH
BaHTHl Win packoca W T.J. KoHCTpyknuu 0OBEIWHEHWS, PACIOJIOKCHHBIE Ha
KOHILIEBBIX YYaCTKaX >KeJIe300€TOHHOM IUIUTHI, CIEAYET PACCUUTHIBATh, KPOME TOTO,

Ha OTPLIBAIOIINEC YCUIIUA.
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6.2.4.2 CoBuraroiee ycuwire Mo IMBY OOBEAMHEHHS KEIe300€TOHHON TUIUTH U
CTaJIbHOW KOHCTPYKLHH CIIETYET ONPEENATh sl KaXKI0r0 pacyeTHOro ydacTKa Io
bopmyie

Si = (0p14p + 0514) — (Op24p + 052 4s), (6.63)

I1€ Opq,0pp — HAIPSHKEHUS B LEHTPE TSHKECTH MOMNEPEYHOro ceyeHus OeToHa
COOTBETCTBEHHO B IPABOM U JIEBOM CEUYEHMSX PACUETHOIO YYACTKA IUIUTHI JJIMHOU
a;; Os1,0s; — HANPSDKEHUS B MPOJOJIBHOM apMaType COOTBETCTBEHHO B TEX XK€
C€YeHUAX. PacueTHbId y4aCTOK OrPAHUYMBAETCS COCEIHHUMHU PaCUETHBIMU
MONEPEYHBIMU CEUCHUSIMH.

Ecnu pacraruBaronye HanpsoKeHUS B OKENIE300€TOHHOW IUTUTE TPEBBINIAIOT
0.4Rp¢ ser, CABUTAIOIIUE YCUIIUS CIIETYET ONPEAEIATE B IPEAIIONIOKEHUN HAIMYUSA B
IUTUTE TPEIIMH W BBIUKUCIATH HANPSKEHUS B apMaType Og C YYETOM >KECTKOCTH
IUTUTBI TPU NPOAOIBHOMN HepopMaluu.

[TomHOE KOHIIEBOE CIBUTAIONIEE YCUIUE S, CIEIyeT ONPEACsATh, IPUHUMAS Ha
KoHIle 0 = (0 ¥ Ha3HA4as PacyETHBIM IOIMEPEYHOE CEYEHHUE, PACIIOJI0KEHHOE Ha
PAcCTOSIHUM OT KOHIIA TUIMTHI PABHOM

a, = 0.36(h + by,), (6.64)
rne h — pacdeTHas BBICOTa MOMEPEUYHOI'O CEUYEHHS CTAJIEkKEIe300€TOHHOTO
aneMmenTa; by, — cornacuHo 4.4.4.9.

Pacnpenenenue caBUraronmx YCUIUNW MEXAYy KEIe300€TOHHON IJIUTON H
CTaJIbHOM KOHCTPYKLHMEW B CIIOXKHBIX CJIy4dasX BO3ACHUCTBUM JOIYCKAECTCS
npuHUMAaTh coriacHo 9.2.1.

6.2.4.3 KoH1ieBble, OTpBIBAIOIIME IKEIE300€TOHHYIO IUIMTY OT CTaJlbHOU

KOHCTPYKIUU YCUITUA Sy, CIEAYET ONpenesTh o GpopMmylie

S.p = 5.6 ii—ise (6.65)

r1€e Zp st — PACCTOSHUE OT LEHTPA TSHKECTH MOMEPEYHOIO CEYEHUS OETOHA JI0

BCPXHETO BOJOKHA CTaJbHOM KOHCTPYKIHH,

Se, h, by — cornacuHo 6.2.4.2.
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OtpsbiBaroniee ycuiue S,p ClAeAyeT NMPUHUMATh MPUIOKEHHBIM Ha PaCCTOSHHUU
a. (cM. popmyiry (6.64)) OT KOHIIA TUTUTHI.

6.2.4.4 PacueTsl ~ KOHCTPYKIIMH  OOBEAMHEHHUS  CTAJIbHOM  YacTM  C
XKEIe300€TOHHOM TUTUTOH CIIETYET BBIMOTHSTH:

a) MpHU >KECTKUX YIOpax — ToJjiaras MpsIMOYTOJBHOM 3IMIOPY CHKUMAIOIIUX
HaIIPsSHKEHUM, IEPEIABAEMBIX PACUETHOW CMUHAIOIIEN OBEPXHOCTHIO YIIOPA;

0) npu BepTUKAJIbHBIX THOKUX YIOPAaX — MCXOJS U3 YCIOBUHM pabOThI yropa Ha
n3ruo co cmsatueM O0eTtoHa coritacHo 9.1.2.1;

B) IpPU HAKJIOHHBIX aHKEpaxX — HCXOAs U3 YCJIOBUUA pabOThl aHKepa Ha
COUeTaHue PaCTsHKEHHS M U3rubda co cmsiTueM OeToHa coryacHo 9.1.2.2;

T) MPU 3aKIAIHBIX JETAISIX IUIUTHI, OOBEAWHEHHBIX CO CTAJbHBIMH TOSCAMH
BBICOKOTIPOYHBIMU 0O0JITAMU, — UCXOJI U3 pacueTra (PPUKIIMOHHBIX COSIUHEHUN Ha
BBICOKOMPOYHBIX 00JTaX COTJIaCHO COOTBeTCTRYIOMUX pazaenoB CII 16.13330.

1) Npu OOBEAMHUTENbHBIX IIBaX HAa BBICOKOMPOYHBIX OO0NTAX, O0KMMAIOLIUX
XKeNe300€TOH, — HCXOAS U3 YCJIOBUM pabOThl OOBEAMHEHUS HA TPEHUE TI0
KOHTAKTHBIM MTOBEPXHOCTSIM I11Ba coriacHo 9.1.3 HacTosiero cBojia npaBui;

€) TpW TpeOdeHYATHIX ymopax Ha JEHCTBHE pPACUETHBIX CIBHTAIOIINX U
OTPBIBAIOIIMX YCUJIUH C YYETOM PaBHOMEPHOTO pACTpEACICHUs] 1O JUIHMHE
MPOJIETHOTO CTPOCHHUSI.

6.2.4.5 PacueT KOHCTpYKIIMU OOBCAMHEHHS Ha JKECTKHX YIIOpax CIeayeT
BBITIOJTHATH U3 YCJIOBUSI.

Sp < 2RpAp ar (6.66)

rae S, — CIABUTrarollee yCuiie, NpUuXosuecs Ha OJUH YIIOp, COOTBETCTBEHHO

IpY pacyeTe IO IMPOYHOCTH; Ap gz — IUIOMAJL IOBEPXHOCTH CMSATHS OeToHa

yIopoM, TpU [WIMHAPUYECKUX U TyrooOpasHbIX yHmopax — IUIOMAAb WX
JTUaMETPAITBHOTO CEUCHUSI.

[Ipu cOopHOIl >Kene300€TOHHOW TUIMTE W PACMOJIOKEHUU YIOPOB B OKHaX

PAaCYC€THOC COIIPOTHUBICHHC Rb CICeaAyEeT NpUHHUMATL IIO0 KJIIAacCy OeToHa IUINTBI, a
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TOJIIIMHY MOJJIMBKU HE BKJIIOYATh B IUIOMAAs cMTHs. [Ipu pacmnonoxeHuu yrnopos
B TIPOJIOJIBHBIX IIBAaX TUIMTHI TUIOIIAb CMATHS CIEAYeT YYWUTHIBATh MOJHOCTHIO, a
pacyeTHbIe COMPOTUBIICHUS TPUHUMATH 10 KJ1acCy OETOHA 3aMOHOJIMYMBAHUS IIIBOB.

Ecnu kecTkue ymopsl pacmoioXeHbl B KeNe300eTOHHOM pedpe WU BYTE,
npeebHbIe 3HAUCHUs BEIMUMHBI Sp, CleAyeT YMEHBIIAaTh, YMHOXasl MIpaBble 4acTU
dopmyibl (6.66) Ha 0.9 ipu 1.5b,, = by, > 1.3by, v Ha 0.7 npu by, < 1.3b,,,
rjae by, — MHUpUHA TUIOMIAIU CMATHS O€TOHA yrnopom, b,;, — IIUpuHA pedpa Uiu
ByTa Ha YPOBHE IIEHTPA TXKECTU PACUECTHOM TUIOIIAAHN CMTHSI OETOHA YIIOPOM.

PacueT coequHeHMiT ¢ HEMPEPHIBHBIMY TPeOSHYATHIMUA YIIOPAMH BBITTOJTHSICTCS B
COOTBETCTBUH C [6].

6.2.4.6 IlpukperieHuss KOHCTPYKIIUI OObEIMHEHUS K CTAJIbHON YacTH CIEIyeT
PaCcCUMTHIBATH COTJIACHO COOTBETCTBYIOMMX pazaenos CII 16.13330.

PacueTsl mpuKperieHus >KEeCTKOro YIropa K CTaJbHOM 4YacTH KOHCTPYKIIMH
ClIeTyeT BBIMOJHATH C yU€TOM MOMEHTA OT CIIBUTAIOIICH CUJIBI.

6.2.4.7 Ilpu OJHOBPEMEHHOM WCIOJIB30BAHUN B KOHCTPYKIIUU OOBEIUHEHUS
YKECTKUX YIOPOB U HAKJIOHHBIX aHKEPOB JIOMYCKAETCS YYUTHIBATH WX COBMECTHYIO
paboTy, mosiarasi MOJIHOE COMPOTHUBIICHUE OOBEAMHUTEIHHOTO IIIBA PABHBIM CyMME
COTPOTHUBJICHUI YIIOPOB U aHKEPOB.

6.2.5 Pacuer no npeaejJbHbIM COCTOSIHUSIM BTOPO#i I'PyNIbI

6.2.5.1 PacueT »*ene300€TOHHBIX TUIAT MO TPEUIMHOCTOMKOCTH MPU COBMECTHOM
paboTe CO CTaJIbHBIMU KOHCTPYKIIUSIMU CIIEyEeT BBHITIOJHATH B COOTBETCTBHH C
TpeboBaHUsIMU COOTBEeTCTBYIOMUX paznenoB CII 63.13330 u 4.4.4.7. Ilpu sToM B
pacdyeTrax 1Mo OOpa30BaHUIO TPEIIWH TMPEAC/IbHbIE 3HAYEHUS PACTATHUBAIOIMINX U
COKMUMAIOIUX HAMpsHKEHUH B OCTOHE CIEMYEeT COIMOCTAaBJATh C HAMNPSIKCHUSIMHU B
KpaiiHeli (¢uOpe OeTOoHa Opy yHOPYro pabOTAOMIEro CTANEKENE300€TOHHOTO
CCUCHHS, BBIYUCICHHBIMA OT OKCIUTyaTallMOHHBIX HArpy30K Ha CTaauu

AKCIUTyaTallMM C Y4eTOM Heyrnpyrux aedopmanuii corinacHo 4.4.4.3.
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B pacuerax mo pacKpbITHIO TPELIMH HAIPSHKEHUS B KpalHEM psAy NPOJAOJIBHOU
apMatyphbl CJIeyeT BBIYUCIATE C YUETOM YBEJIUYEHHUS €€ IIIoIaaun coryacuo 4.4.4.7
U TOTEeph HaAmpsDKeHUsT OT Heympyrux nedopmanuii. Ilpu Henampsiraemoit
INPOJOJIBHOM apMarype M paboTe ceyeHus MO JBYM CTaausM pACTATMBAIOIIEE

HaIpsHKEHUE CIIeyeT BBIYUCIATE 1o (popMmyiie

_ Myt Zp 5t ApObi ApObi 6.67
05 = — Os2i» ( . )
YsasWs sty YsasAsty

rane M, — usrubaronuii MOMEHT BTOPOM CTauu pabOThl OT HKCILTyaTallMOHHBIX
HArpy30K, OIpEACNSIeMbId JJisi CTaTUYECKH HEONPENEIMMBIX CHCTEM C YyYeTOM
MOJI3y4yecTH OeToHa, OOKaThsl TOIMEPEYHBIX IIBOB, OOpa30BaHUS IOIMEPEUYHBIX
TPEIIMH B PACTIHYTHIX 30HAX KEJIC300€TOHHOW TUIMTHI, a TaK)Ke yCaJKud OETOHa;
ocTaJIbHbIE 0003HAYEHUS IMOSICHEHBI B cooTBeTcTBUU ¢ 4.4.4.7, 6.2.1.5, 6.2.1.9 1 Ha
pucyske 6.15.

6.2.5.2 PackpeITre TpemuH (Mpu IBYX CTaausX pabOThl) B PaCTSIHYTOU COOpHOU
KeIe300€TOHHOM TIIUTE, y KOTOPOI HEHarpsiraeMasi apMarypa B MOMEPEYHBIX MIBAX

HE COCTBIKOBaHa, CIEAYET ONpPEEeNsaTh o GpopMmyiie

_ Zpfst 0252
Acra = P ) £ la < Acr,d1 (668)
f2,st st
THe Oy, — pacTATUBAIONIEC HANPSDKEHWE B CTaJbHOM BEPXHEM IIOSICE OT

Harpy30K ¥ BO3JCUCTBUI BTOPOW CTaauu padOThl B MPEANOJIOKEHUH, YTO
&KeJe300€TOHHAs TUINTA B PACTAHYTON 30HE OTCYTCTBYET;

l, — paccrosiHue MexIay KOHCTPYKUHUAMU OOBEAMHEHHUS y MOMEPEUHbIX LIBOB,
MIPU OTCYTCTBUU KOHCTPYKITNI OOBEAMHEHUS — JUTMHA OJIOKA TUTUTHI;

Zpf st Zfa,st — PACCTOSHUA COINIACHO PUCYHKY 6.19.

Ay g = 0.3 MM — nipezienbHas MIMPHUHA PACKPBITUS TPELIMH B IIONIEPEYHOM IIIBE,
MMEIOLIEM apMaTrypy Uil NEepeAadydl MONEPEYHOM CHUJIbl; MPH OTCYTCTBHM B IIIBE
apMatypel A, 4 CIEIyeT BBIYMCIATH B IPEANOJOXKEHUH, YTO IIONEpEeYHas CUila

YCpe3 HIOB HEC IICPCAACTC.
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6.2.6 IIpoBepka xKecTKOCTH

Beprtukanbapie pOoruObl OT AEHCTBYIONMUX HArpy30K, a TaKKe MEPEMEIICHHUS
IPU ONpPEACICHUN TICPHOJOB KOJICOAHUH CIIEIyeT BBIYUCIIATH B IMPEATIONOKCHHH
ynpyroi paboTel 0€TOHA HE3aBUCHMO OT 3HAKa BO3HUKAIONIUX B HEM HaIPSKEHUH.
[Ipu ompenencHUM TEPHOIOB CBOOOTHBIX TOPHU3OHTAIBHBIX KOJICOAHWUH IPOTUO
JKEJIe300€TOHHOM IUIMTHI B TOPU30HTAIILHOMN TUIOCKOCTH JIOIYCKAETCS ONPEICIIATh C
BBEJICHHEM B COCTaB CEUCHUS 3AIUTHOTO CIIOS.

[Ipu pacdere CTPOUTENBHOTO MOABEMA OAJIOK MEPEKPHITUA C MOHOJUTHOM
TUTUTON CIIEAYeT YIUTHIBATh MOCICIOBATEIPHOCTh OCTOHUPOBAHUS TUIUTHI, YCAAKY H
MOJI3y4eCcTh OCTOHA.

6.2.7 PacyeTr HA BHIHOCJIHUBOCTH

PacueT Ha BBIHOCIMBOCTH CIICyEeT BBITIOJHATH TOJBKO ISl CTAJIBHOW YacTH
KOHCTPYKIIMH,  TPUKPEIUICHUH  KOHCTPYKIMHA  oObenauHeHus. Ilpm  stom
BBICOKOTIPOYHYIO apMaTypy, HMEIONIYO CIIeTIeHHe ¢ 0ETOHOM, CIIETyeT OTHOCUTD K
KeIe300€TOHHOHM YacTH, a He UMEIOIIYIO CIIETUICHUS — K CTalbHON. B pacuerax Ha
BBIHOCJIUBOCTD CJIEAYET YUUTHIBATh HEyNpyrue negopmaiuu OeToHa.

TemmepaTypHbIe BO3JACHCTBUS, YCaaKy OETOHA W TOPH3OHTAIBHBIC HArpy3KH B
pacyeTax Ha BBIHOCIHMBOCTH JOITYCKAeTCS HE YUYMTHIBATh. [IpoBEepKYy BBIHOCIMBOCTH

CICAYCT BBIIIOJIHATL C YUYCTOM Tpe60BaHHI\/JI, H3JI0KCHHBIX B COOTBCTCTBYIOIIHX

pazgenax CII 16.13330.

7 Pacuer craJjie:xes1e300eTOHHBIX KOHCTPYKIUN HA
BHEICEHTPEHHOE C:KATHE M PaCTsKEeHHe

7.1 KeJs1e300€eTOHHBIC KOHCTPYKIUHM C JKeCTKON apMaTypou

7.1.1 O01IHe MoJI0KeHU A
7.1.1.1 YKene300eToHHBIE KOHCTPYKIIUU C KECTKOW apMaTypod PacCUUTHIBAIOT

o IPOYHOCTH Ha I[CIZCTBHC I/ISFI/I6aIOIHI/IX MOMCHTOB, HPOAOJIbHBIX CHII,
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NOMNEPEYHBIX CHJI, KPYTSIIUX MOMEHTOB U HA MECTHOE JICHCTBUE HArpy3KH (MECTHOE
coKaTHe, MPOoJIaBIUBAHUE).

7.1.1.2 PacyeT mo NOpPOYHOCTH IKEJIE300€TOHHBIX 3JIEMEHTOB MpU JEHCTBUU
U3rHOAIOIMMX MOMEHTOB U TMPOJOJIBHBIX CHJI (BHELIEHTPEHHOE CXKaTHE WM
pacTshKeHue) cieayeT MPOU3BOIUTH U1l CEYEHUM, HOPMAJIbHBIX K UX IPOJOJILHOMN
OCH.

PacueT o mpoyHOCTH HOPMaJIbHBIX CEUEHUMN CTaekKeIe300€TOHHBIX 3JIEMEHTOB
ClleqyeT IpPOU3BOJUTH Ha OCHOBE HENUMHEHHOW JedOopMalMOHHOW MOJEH
ananornyno CII 63.13330 (mysktsl 8.1.20...8.1.30), yuutsiBas paboTy CTaJIbHOTO
aneMeHTa. HanpspkeHHsl B KOHCTPYKIMOHHOW CTAJINA IPU CKATUU WIIU PACTSHKECHUU
cnenyet onpenenars no CII 16.13330.

JlomyckaeTcsi MpPOU3BOAUTH pacyeT Ha OCHOBE MPEIEIbHBIX YCUIUU B
CJIEIYIOLIUX CIIy4dasX:

- CTaJeXeJIe300€TOHHBIX  3JIEMEHTOB  MPSMOYTOJBHOTO, TaBpPOBOILO U
JIBYTABPOBOTO CEUEHUN C apMaTypOW, pAacCIlOJOKEHHOW Yy MEPIEHAUKYISIPHBIX
MJIOCKOCTH M3ruda rpaHel 3JIEMEHTa, MPU IEUCTBUM BHEIIHUX YCUIIMNA B IUIOCKOCTH
CUMMETPHUHU HOPMaJIbHBIX ce4eHui cornacHo 7.1.2 u 7.1.3.

- BHELIEHTPEHHO CXKAThIX JIEMEHTOB KPYIJIOTO NOMEPEYHOIO CEYEHUSI.

7.1.1.3 Ilpu pacuere BHELEHTPEHHO CXKAThIX JJIEMEHTOB CJEAYET YYHUTHIBATH
BJIMSIHME MpOTrnba Ha MX HECYIIYI0 CIIOCOOHOCTh, IIyTEM pacueTa KOHCTPYKILUH IO
nehopMUPOBAHHOMN CXEME.

JlomyckaeTcsi MPOU3BOAUTH pacdyeT KOHCTPYKIMH Mo HeaehopMUpPOBAHHON

lo

CXEeMe, YIUTBIBas IPU THOKOCTHU > 14 BnmustHUE Tporuda dIeMeHTa Ha BETUINHY

lred

M3rUOAIONIEr0o MOMEHTA IyTEM YMHOXKEHHSI HAYaJIbHOTO JKCIICHTPUCUTETA €p Ha

kod(huIeHT #, ompenensieMblil coriiacHo ykazaHusMm 7.1.2.5. Omnpenenenue

paavyca UHEePIUU MPUBEIACHHOTO CEUCHUS [,y TTpUBENCHO B [.2 (mpunoxenus ).
7.1.1.4 llpenenbHple yCWIMS B CEUYCHUH, HOPMAJIbHOM K TMPOAOJIBHOM OCHU

9JICMCHTA, CJICAYCT OIIPEACIIATh UCXOAA U3 CICAYIOIINX MPEAIIOCBIIOK:
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- COMpOTUBIIEHUE OETOHA PACTSHKEHUIO IPUHUMAIOT PABHBIM HYIIIO;

- CONPOTHUBIIEHUWE OETOHA CHKATHIO MPEJICTABISAECTCA HANPSKEHUSMHU, PABHBIMU
Rp 1 paBHOMEpHO pacIpeesIeHHBIMU 0 CXKaTOM 30HE OETOHA;

- aedopmaiuu (HarpsHDKeHHs ) B apMaType U CTalld OMPEENISIOT B 3aBUCUMOCTH
OT BBICOTBI CKATOU 30HBI OETOHA;

- pacTATHBaIOIME HANPsHKEHUS B apMaType MPUHUMAIOT He 00Jiee pacueTHOIrO
CONPOTHUBJIEHUS PACTSKEHUIO R;

- CKMMAIOIME HANpsDKEHUs B apMaType NPUHUMAIOT He 0Oojiee pacueTHOro
COMPOTUBJICHUS CKATHUIO Rq;

- CKMMAIOIIKE U PACTATUBAIOLINE HANPSKEHUsS B CTAJIM MPUHUMAIOT HE OoJjiee
PacyYETHOIrO CONPOTUBIIEHHS 10 TPEENTY TEKYIECTH R,,.

7.1.1.51Ipu pacuere NMPOYHOCTHU CKATBIX AJIEMEHTOB C JKECTKOW apmaTypoi
JOJDKEH NPUHAMATHCS BO BHUMAHHE CIIy4alHBIM SKCLEHTPUCUTET IPOJOJIBHOIO
ycuiusi e, B JABYX HAalpaBJiCHUsIX, OOYCIOBJICHHBI HE YYTCHHBIMH B pacuere
daktopamu  (HEOJHOPOJHOCTBIO CBOWCTB O€TOHA IO CEYCHHIO DJIEMEHTOB,
HETOYHOCTHIO ILIEHTPOBKM CTAJIbHOTO 3JIEMEHTa OTHOCHUTEIBHO >KE€JI€300€TOHHOM
YaCTH CEYEHUs, HECOBEPILIEHCTB B OMOPHBIX YACTAX KOHCTPYKUUU U Ap.). 3HAYEHUE
3TOr0 3KCUEHTPHUCHUTETA CIAEAYET NIPUHUMATh HE MEHEE:

- 1/600 nmuHBI 37M€MEHTa WM PAaCCTOSHUS MEXKIY €ro CEYEHUsIMH,
3aKpEIICHHBIMU OT CMEILICHHUS;

- 1/30 BBICOTBI CCUEHHUS,

- 10 mm.

7.1.1.6 ]I 57€MEHTOB CTaTUYECKH HEOMNPEISTUMBIX KOHCTPYKIIMNA 3HAYCHUE
HKCLIEHTPUCUTETA MTPOJIOJIBHOM CHIIBI OTHOCUTENBHO LIEHTPA TSKECTU MTPUBEAECHHOTO
CEUYEHMS] €, NMPUHHUMAIOT PABHBIM 3HAYEHUIO 3KCLUEHTPHUCHUTETA, MOJYYEHHOIO W3

pacdye€Ta MCTOJaMHU CTpOPITGJ'IBHOﬁ MCXaHHWKH, HO HC MCHCC €.

66



CII XX.13330.20XX

(npoexm, nepeas pedaKyusi)

JIns BNEMEHTOB CTaTHYECKU ONPENEIIMMBIX KOHCTPYKIIMH JKCLEHTPUCHUTET €
MPUHUMAIOT PABHBIM CYMME SKCLUEHTPUCHUTETA, MTOJTYUYEHHOTO U3 pacuera MeTogaMu
CTPOUTEIIBHOW MEXAHUKH U CIIy4YaHHOT'O SKCLUEHTPUCUTETA.

[Ipy CHUMMETPHUYHOM pPACHOJIOKEHUU IKECTKOM apMaTypbl JOIYCKaeTCs
DKCLIEHTPUCUTET €; HAaXOIUTh OTHOCUTEIIBHO LIEHTPA TSHKECTH CEUCHHS.

IIpumeuyanue — lLleHTpOM CXaTusl CEYEHHs CUMTACTCA TOYKA  IIPUIIOKEHUS

pPaBHOJICHCTBYIOIIECH COKHUMAIOIIUX YCHWIHA B OETOHE M BO BCEH TPOJOIBHON apMarype,

MMOACUYHUTAHHBIX UCXOOA U3 PACYCTHBIX COHpOTI/IBJ'IeHI/Iﬁ MaTCpHaJIOB.

7.1.1.7 Pacuer cxkaTbIX 3JIEMEHTOB MPOU3BOJAUTCS KaK B MJIOCKOCTH PaCu€THOIO
DKCIEHTPUCUTETA MPOJOJIBHOTO YCUIHSA, TAK U B HOPMAJIbHOM K HEW IUIOCKOCTH, B
KOTOpPOU €, NMPUHUMAETCS PABHBIM BEIIMYMHE CIy4alHOro skcueHtpucurera. [lpu
TOM B O0OMX CIIy4asix YUYUTHIBAETCS BIUSHUE IPOruoa.

Pacder Ha KOCO€ BHELIEHTPEHHOE CXKAaTUE€ NPOU3BOJAUTCS NPU PACUETHBIX
HKCIIEHTPUCUTETAX MPOIOJIBLHOM CUJIBI € B IBYX HAIIPABICHUSX.

7.1.2 PacyeT 10 NPOYHOCTH HA BHELICHTPEHHOE C/KaTHE

7.1.2.1 PacyeT mo mMpOYHOCTH HOPMAJIBHBIX CEYCHHUI CHKATHIX >KEIE300€TOHHBIX
AJIEMEHTOB C KECTKOM apmaTypoi (pucyHok 7.1) cieayet npou3BOAUTH U3 YCIOBUS

N-e; < RpSp + RyA,stYSt + RscAsYs, (7.1)

rae N — mpoJiosibHast cuiia OT BHEIIHEW HArpy3Ku;

€1 — DKCUEHTPUCUTET MPUIIOKEHUS MTPOJOIbHON CUJIbI OTHOCUTEIILHO KPaHETro

BOJIOKHA CEYEHUsI C Y4YeTOM CIYyYalHOrOo OJKCIEHTPUCUTETA U BIIUSHUS

MPOJ0JIBHOTO U3rnda, BeruucisgeMsi mo 7.1.2.4.

Sp,— CTaTMYecKWid MOMEHT IUIOIIaJAM CEYEHHUs CXKAToM 30HBI OeToHa

OTHOCHUTEJIBHO OCH, MPOXOIAIICH 4Yepe3 LIEHTP TSHKECTH CEYEHUS PACTAHYTOIO

WM HauMeHee CKaToro (MpU MOJIHOCTHIO CXKAaTOM CEYEHHH) CTEPXHS TMOKOM

apMaryphbl NapajjIeIbHO MPAMOM, OTPAHUYUBAIOLIEH CHKATYIO 30HY

<¢— TUTOIIAIb CEYEHUS CHKATOM KECTKOU apMaTyphl;

Yst— PACCTOSIHUE OT LIEHTPA TSKECTH CEUCHHS CHKATOM JKECTKOM apMaTyphl J10

paccMaTpuBaeMom ocH;

67



CIT XX.13330.20XX

(npoexm, nepeas peoaxKyusi)

Ag— Tomajp ceueHus CKaTor TMOKOI apMaTyphl;

Ys— PacCTOSHUE OT ILIEHTPa TSDKECTH CEYCHHUSI CKATOM TMOKOW apMaTtypbl 10

paccmaTprBaeMoi OCH;

7.1.2.2 TlonoxeHue TpaHUIlbl CKATOW 30HBI MOMEPEYHOrO CeyYeHus - x (CM.

pucyHOK 7.1) , ompenensieTcst U3 yCIOBHS
N = R A, + Ry(Ag — Ag) + RscAg — RGAg (7.2)

rae Ag— TUIOMIAh CEUCHUS PACTIHYTON JKECTKOM apMaTyphl;

Ag— TIIomIa s ceUYeHHs PacTIHYTON THOKOM apMaTyphI;

A}, - IIIomaah CEYCHHS CKATOrO OETOHA.

3HaYeHU IUIOIIAJEN CEUYEHUN YacTeH KeJIe300€TOHHOIO DJIEMEHTA C YKECTKOU

apMarypo A; BBIYUCIAIOTCSA B 3aBUCHMOCTU OT IIOJIOKEHHsI TPaHULBl CKATON
30HBI X.
7.1.2.3 PacyeT no mpoYyHOCTH CEUEHUI Ha JEHCTBUE KOCOTO M3TrH0a JOMyCKaeTCs

IMPOU3BOAUTL U3 YCIIOBUS

N < T T (7.3)

rae Ny, N, — mpeeibHbIe MPOJOJIbHbIC CHJIbI, ICHCTBYIONIME B COOTBETCTBYIOIINX
IUIOCKOCTSIX, KOTOPBIE BOCIIPUHUMAOTCA CEYEHUEM ITPU COOTBETCTBYFOIINAX
3aJIaHHBIX SKCIIEHTPUCUTETAX, OMNpeaesieMble o Gpopmyre 7.1;
N, ¢-TIpeeIbHOE 3HAYEHUE TMPOAOJIBHOM CHUJIbI, KOTOPYK) BOCHPHUHUMAET
AJIEMEHT, OTpeaesieMoe o Gpopmyrie
Nyt = @ (Rb A+ Ry, 'As,tot + Ry 'Ast)- (7.4)
3nmecy A - miomaas OETOHHOIO CEYCHMS,
Ag tor - TITIOIAb BCEH MIPOIOJILHON apMaTyphl B CEYEHUH DJIEMEHTA,
@ - K03hOUIHEHT, TPUHUMAEMBIN MIPU IITUTEITHHOM JEHCTBUU HATPY3KH T10
tabmume 7.1 B 3aBUCUMOCTH OT THOKOCTH DJIEMEHTa; TIpH

KPAaTKOBPEMEHHOM JIEVCTBUHM HATPy3KH 3HAYEHUSA (@ ONPEHEISAIOT II0

JUHEMHOMY 3aKoHy, npuHumas ¢=0.9 npu %0= 10 u ¢ = 0.85 mpu
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l .
zo = 20. [Ipn OJHOBPEMEHHOM e CTBUH JIINTEIbHBIX u

KPaTKOBPEMEHHBIX Harpy3oK 3HaueHue Kodp@uimeHTa ¢ MpUHUMACTCS
KaKk cymma KO3(p(UIIMEHTOB (p TPHU JJIUTEIBHOM U KPAaTKOBPEMEHHOMU

Harpys3kax IpoIIopuouOHAJIBHO UX BKIIAAY B HpOI[OJIBHOﬁ CHIIC.

Tabmuma 7.1
Lo/ 6
h U MEHee 10 15 20
) 0.92 0.9 0.8 0.6

7.1.2.4 DKCICHTPUCUTET €, BBIYUCIISAIOT 10 hopmyJie:

hr—ar
2 1

e, =¢ey'n+ (7.5)

rae 1) — KO3QPUUUEHT, yYUTHIBAIOIINN BIUAHUE MPOAOIBLHOr0 U3ruoda (mporuda)

AJIEMEHTAa Ha €0 HECYIIYI0 CTOCOOHOCTH U OmpeesieMblid coriacHo 7.1.2.5;

eo -1mo 7.1.1.5...7.1.1.6;
h',a’ - paccrostHus, cormacHo pucyHky 7.1.
7.1.2.5. 3nauenue kod(pduiMeHTa 1 TNOpPU pacdyeTe KOHCTPYKIMHA TO

HeZle(OPMHUPOBAHHOM CXEME ONPEESTISIOT o hopMyJie
1

n=—n~, (76)

1__
Ncr

rae N, — yclIoBHasi KpUTHYECKas CUjia, BRIYUCIsIEMas 1o popMyIie:

2D
Ncr = 7Tl_2 (7-7)

0

3necb D - KecTKOCTh CTajeXelne300€TOHHOTO dJIEMEHTa B TMPEACIbHON TI0
NPOYHOCTH CTaJWH, OIpenesieMas COTJacHO YKa3aHHsIM pacuera IIo
nedopmaliusamM, aonyckaercs onpenensars o .3 (npunoxenus I);

l, — pacyernas anuHa 3yeMeHTa, ompenenseMas cornacHo CIT 63.13330

(mynxkr 8.1.17).
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C, C’- ueHTpbl NPUIOKEHUS YCUIUN B PACTSIHYTOU U CXKATOM apMaType COOTBETCTBEHHO

Pucynox 7.1 — Cxema ycunuii ¥ 3MOPbI HAMIPSIKEHUN B CEYCHUH, HOPMAJIBHOM K

IPOJIOJIBHOM OCH BHELEHTPEHHO CKATOT'0 CTAJIEKEIE300€TOHHOTO 3JIEMEHTA, PU

pacyeTe ero no MpoOYHOCTH Ha MPUMEPE CIIydasi IPOXOKIEHUS TPAHULIBI CKATOU
30HBI MEX]1y TOJIKAMH JIBYTaBpa.

7.1.3 Pacyer Ha pacTsizKeHUE

7.1.3.1. Pacyer 1m0 TPOYHOCTH HOPMAIBHBIX CEUYCHHUH  PACTSIHYTHIX
KEJIe300€TOHHBIX AJIEMEHTOB C JKECTKOM apMaTypoil cieayeT MpOU3BOAUTH UCXOJs
U3 Npeanochbuiok 8.1.4, yunTeiBas pabOTy Ha pacTsSKEHUE KECTKON apMaTyphl.

7.1.3.2 PacnpeneneHue yCUIUHA MEXIYy O>KECTKOM H THOKOM apMarypou
MPUHUMAETCS TPOMOPLIMOHATIBHO KECTKOCTH 3JIEMEHTOB B CEUECHHH.

7.1.3. Pacuer mo MNPOYHOCTH IKECTKOW apmaTypbl CIEIyeT MPOU3BOIMTH
coriacHo CII 16.13330 (noxpaznenst 7.1 u 7.2).

7.1.4 Pacyer no npeaebHbIM COCTOSSHUSIM BTOPOM I'PyIIIbI

Pacyer mo mpenenbHBIM COCTOSHHUSIM BTOPOM TPYHINbl KEJIE300€TOHHBIX
KOHCTPYKIMH C KECTKON apMaTypol ciieayet npousBoauts cornmacHo CIT 63.13330
(mompazmen 8.2), mnpuHUMAs XapaKTEPUCTUKU TPUBEICHHOIO CEYCHHUS B

coorBeTrcTBHU ¢ 7.1.2.5...7.1.2.7.
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7.2 Tpy006eTOHHbIe KOHCTPYKIUH

7.2.1 PacueTHble CONPOTHBJIEHHUA 0€TOHA U MeTAJLJIa TPYObI

7.2.1.1 beron u Metray1 TpyObl B TPyOOOETOHHOM KOHCTPYKIIMH PabOTarOT B
YCIOBUSIX MHOTOOCHOTO HAMpPsDKEHHOTO COCTOSsIHMSI. PacueTHble CONMpOTHUBICHUS
Oerona Ha cxatue (Rp,) U MeTamaa TpyObl (R,) B cocraBe TpyOOOETOHHOIO
DJIEMEHTAa  OTIMYAIOTCI  OT  PACUYCTHBIX  CONPOTUBJICHWNA  MaTepHalioB,
paccMaTpruBaeMbIX BHE TPyOOOCTOHHOW KOHCTPYKIIMHU. PacdeTHbIE CONMPOTHBICHUS
MaTepualioB B COCTaBE TPYOOOETOHHOTO AJIEMEHTA 3aBUCSIT:

- OT NPOYHOCTHBIX CBOMCTB MaTE€pUaloB IMPU OJHOOCHOM HaNpPSHKEHHOM
COCTOSTHUH;

- OT COOTHOILIEHHUS pPa3MepOB OETOHHOTO (»KeJI€300€TOHHOT0) Apa U TPYyOBI;

- OT DKCIEHTPUCUTETAa MPUIOKEHHUS NPOAOIBHOW CHUJIBI B CEUEHHM (TIpU
BHELICHTPEHHOM C)KaTHH).

7.2.1.2 PacyeTHOE COMNPOTHUBIICHHE MeTaia TPyObl MpPH CKATUM B COCTaBe

TpyOOOETOHHOTO AJIEMEHTa MPUHUMAETCSI B COOTBETCTBUU € (DOPMYIIOit

1 7,5e
Roe = Ry 2R, (1-222), 7.9

Dp—2typ

D,,— BHEIHWH JHAMETP TPYOBI, t,,— TOJIIMHA CTEHKH TPYOBI.

PacueTHoe comnpoTHBIeHHE MeTalla TPyObl MPU PACTSHDKEHHMM B COCTaBe
TpyOOOETOHHOTO 3JEMEHTa NPUHHUMAETCS PAaBHBIM PAcUueTHOMY COIPOTUBICHUIO
CTaJl IPH OJJTHOOCHOM HArpsHKEHHOM COCTOSIHUM: Ry, = R,,.

B kauectBe R, NPUHMMAETCS PAacYETHOE WIM HOPMATHBHOE CONPOTHUBIEHHE
MeTaiia TpyObl, B 3aBUCHMOCTH OT BHJa pacyera M C Y4eTOM HEeoOXOIUMOro
kod(ddurmenTa yciaoBuit pabOThl; € — IKCHEHTPUCUTET MPUIIOKECHHS TPOOIbHOMN
COKMMAIOILEH CHJIBI OTHOCUTEIBHO LEHTPA TSKECTH CEYEHMS C YUYETOM CIy4yailHOTO
HKCLIEHTPUCUTETA U C Y4YETOM BIUSHUA MpojaojibHoro usruda. Ilpu wmsrube mnpu

OTCYTCTBHMH MPOJOJIBLHOM CUJIBI, € TPUHUMAETCS OECKOHEUHO OOJIBIIHIM.

71



CIT XX.13330.20XX

(npoexm, nepeas peoaxKyusi)
7.2.1.3 PacueTHoe  compoTHBIEHHE O€TOHA TpPH CXKAaTUU B  COCTaBe

TpyOOOETOHHOTO AJIEMEHTA MPUHUMAETCS B COOTBETCTBUU C (hOPMYIIOM

7,5e
Rbp = Rb + ARb (1 - m), (79)
7,5e
rone 1— D2t = 0,
-1
_ —(RpAp+RpAp)\_t»  Rp
ARy = Ry (a + bee v )D,,_th - (7.10)

[lpy W3MepeHMH BEIWYMH B KoC U CM, TMPHHUMAIOTCS CACAYIOIINEC 3HAYCHHUS
ITOCTOSIHHBIX ;

a=2, b=2.52 - 6e3pa3mepHrIc;

c=2.5-10° krc.

[Tpu w3mepennn BenudyuH B MIla © m, NPUHUMAIOTCS CIIEAYIOIINE 3HAYCHUS
ITOCTOSIHHBIX :

a=2, b=2.52 - Ge3pa3mepHEIc;

c=25 MH.

. t
YKka3zaHHbIC 3HAYCHUS mapaMCcTpOB IMPUMCHHUMBI I 3HAUCHHUH D_p B IIpCaciiax
D

ot 0.0064 no 0.046. Ilpu apyrux COOTHOIICHUSX TOJIIMHBI CTEHOK TPYOBbI U €€
IMaMeTpa, pacueTHble CONPOTHBIEHHS O€TOHa B cocTaBe TpyOOOETOHHOM
KOHCTPYKIUU JOJHKHBI ONPEJIEATHCSA HA OCHOBE UCTIBITAHUM OMBITHBIX 00Pa310B.
7.2.1.4lpn pacuere MO HETUHEHHOW ne)OPMAIIMOHHOW MOJENH, HCXOIHBIC
auarpaMMbl  1e()OPMHUPOBAHUST MATEPUATIOB JOJKHBI OBITh CKOPPEKTHPOBAHBI C
y4€TOM HW3MEHEHHUs pACUYETHBIX COMNPOTUBIECHUM MaTepuajioB B  COCTaBe
TpyOOOETOHHOTO CEUEHHS TI0 CPAaBHEHUIO C PACUYCTHBIMU COMPOTUBICHUSMU

MaTCpUaJIOB IIPU OJHOOCHOM HAIIPSAKCHHOM COCTOSAHUU.
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7.2.2 Pacyer no npeaeabHbIM COCTOSHUAM MePBOM IPyNIbI

Pacyer mo npoyHocTu

TpyOoOeTOHHBIE 3NEMEHTHl PACCUUTHIBAIOT MO MPOYHOCTH Ha JEHCTBHUE
U3rUOAIOIMMX MOMEHTOB, MPOJOJIbHBIX CHJI, MOMEPEYHBIX CHJI M KPYTSIIHUX
MOMEHTOB.

Pacuem no npounocmu ma Oeticmeue uz2ubarowyux MOMeHmos u NnpooobHbIX
cun

Obwue nonodicerus:

7.2.2.1 Pacyer 1m0 MPOYHOCTH TPYOOOETOHHBIX DIEMEHTOB TMPH JCHCTBUH
U3rHOAIOIIMX MOMEHTOB M TMPOJOJIBHBIX CHJI (BHELIEHTPEHHOE CXKaTHE WM
pacTsHKEHHUE) CIEeNYEeT MPOU3BOAUTH ISl CEYEHUH, HOPMAJIBHBIX K UX MPOJOJIbHON
OCH.

Pacyer mo mnpoyHOCTH HOPMAJIBHBIX CEYEHHM TpPyOOOETOHHBIX 3JIEMEHTOB
ClIelyeT MPOU3BOJAUTH IO MPEAEIbHbIM YCHIHUSAM WJIA Ha OCHOBE HEIMHEHHOU
ne(opMalMoOHHOM MOJICTIH.

[Tpn HanuuuKu B OETOHHOM SIIpE CTEPKHEBOM apMaTypbl, KOJIMYECTBO CTEPHKHEMN
JOJKHO OBITh HE MeHee ceMH. CTep KHH AOJKHBI ObITh PABHOMEPHO pacpeesIeHbI
0 OKPYXHOCTU C LIEHTPOM, COBIIAIAIOIIUM C LIEHTPOM TPYOBI.

7.2.2.2 llpn pacyeTe BHEIEHTPEHHO CXKATBHIX DJIEMEHTOB CIIEyeT YUWUTHIBAThH
BJIMSIHME NTPOrMO0OB HAa MX HECYIILYIO CIIOCOOHOCTH, IyTEM pacueTa KOHCTPYKUUH 110
nehopMUPOBAHHOMN CXEME.

JlomyckaeTcsi MPOM3BOAUTH pacdyeT KOHCTPYKUHMM 10 HeAaeOpMHUpPOBAHHOM

l
CXEME, Y4YMTBIBAs IPHU T'MOKOCTH —— > 12 BiusiHMe mporuba >JI€MEHTa Ha €ro

lred

MPOYHOCTH nyTeM YMHOKCHUS HaYaJIbHOTO AKCIICHTPUCUTETA
e Ha K0d(phuIMeHT #, onpenenseMbiii coriaacHo ykazanusm 7.2.2.10.

Pacuem no npounocmu Hopmanvuvix ceueHutl no npedenbHbIM yCUTUAM

7.2.2.3 llpenenbHple yCUIMS B CEUYCHUH, HOPMAJIbHOM K TMPOIOJIBHOM OCH

9JICMCHTA, CJICAYCT OIIPEACIIATh UCXOAA U3 CICAYIOIINX MPEAIIOCBIIOK:
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- CONPOTHUBIICHNE OCTOHA PACTSKEHUIO MPUHUMAIOT PABHBIM HYJIIO;

- COIPOTUBJIEHHE OETOHA CHKATHIO OINPEAEIAETCS HAIPSKEHUSIMH, PaBHBIMU Ry,
Y PAaBHOMEPHO PACTIPEICIICHHBIMU 0 CKaTON 30HE OETOHA;

- HampspkeHus W aedopmariii B CTEP)KHEBOM apMaType M MeTajuie TPYOBI
OTIPEJIENISIIOT B 3aBUCUMOCTH OT BBICOTHI C)KaTOM 30HBI O€TOHA;

- pacTATHBAIOIME HAMPSHKEHUS B CTEPKHEBOM apMaType NMPUHUMAIOT He Ooliee
PacYeTHOTO CONMPOTUBIICHUS PACTSIKEHUIO Rg;

- CXKUMAIOIME HANpPsDKEHHUS B CTEPKHEBOM apMaType NpUHUMAIOT He Ooliee
PACUYETHOTO COMPOTUBJICHUS CKATHIO Rq:.

- pacTATHBAIOIME HAMpsHDKEHUST B MeTalule TpyObl MpUHUMAIOT He Oosiee
pPacyeTHOrO CONPOTUBIIEHUS pacTsLKEeHUIO ctamd Rp=Ry;

- CKUMAIOIIAE HAMNpsHKCHUS B MeETale TpyObl TNPUHUMAKOT He Oolee
pPacYeTHOTO COINPOTUBIIEHUS CXKATUIO Rpc;

- HOpPMAaJIbHBIC HAIPSHKCHHUS B CEUEHUU TPYOBI pacrpeieieHbl PaBHOMEPHO B
MpeJiesiax pacTIHyTOM YaCTU U CHKATOM YaCTH CEYEHUS;

- TIPOJIOJIbHAsS CTEP>KHEBAsl apMaTypa B Pacue€THON CXEME CEUCHUS 3aMEHSAETCS
KOJIBIIEBBIM METAJUTMUYCCKUM CEUCHUEM C PaIuyCOM, PAaBHBIM PaJNyCy OKPY>KHOCTH,
HAa KOTOPOW pacCIOIOKEHA apMaTypa; TNPUBEACHHE K KOJIBIIEBOMY CEUYCHHIO
OCYIIECTBJISICTCS U3 YCIOBUS PABEHCTBA ILUIONIAM BCEU CTEPKHEBOM apMaTyphbl H
MIPUBEACHHOTO KOJIBIICBOTO CCUCHHUSI.

7.2.241lpu pacyeTe BHEUEGHTPEHHO CXKAThIX TPYOOOETOHHBIX JJIEMEHTOB
MMOMUMO OOBIYHOTO HAYaJbHOTO AKCIICHTPUCUTETA MPHIIOKEHUS MTPOJTOTBHON CHIIBI
CJIEIyEeT YYUTHIBATh CITYYalHBIN SKCIEHTPUCHUTET €,, TPUHUMAEMBbII B COOTBETCTBUHU
c7.1.1.5,7.1.1.6.

Pacuem uzeubaemvix snemenmos

7.2.2.51lpu u3rude TpyOOOETOHHBIX JJIEMEHTOB PACUYETHBIC COMPOTHUBIICHUS
MeTauila TpyObl W OeToHa MPUHUMAIOTCS KaK TPH OJHOOCHOM HAIPsSKEHHOM
COCTOSIHUH:

Rpc:Rp; Rbp:Rb.
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7.2.2.6 PacyeT mo mpOYHOCTH HOPMANBHBIX CEYCHHH M3rHOAEMBIX 3JIEMEHTOB

BBITIOJIHAIOT U3 YCIIOBUA
M < My, (7.11)

7.2.2.7 3HaueHue MPeAeNbHOTO M3rHOAloIEr0 MOMEHTAa OTHOCHTENBFHO ILIEHTpPA
TSOKECTU cedeHUs] M,,;; UTsl M3ruOaeMbIX JIEMEHTOB (PUCYHOK 7.2) OMPEACIISIFOT 110
dbopmyie
2 3 . 2 1 . 1 .
My = 37 Rppsin“a + ;Asrs sina (Rg + Rg.) + ;Aprp sina (R, + Ry,),

(7.12)

IJIe yroJy o u3MEpsieTCs B paJiuaHax;
Ag—TUIOIIAbL BCEH CTEPIKHEBOM apMaTyphl;
Tp — paauyc OETOHHOTO S]1pa;
Ty — pauyc OKPY>KHOCTH, Ha KOTOPOIl pacIoyioxkeHa CTEpKHEBAs apMaTypa;
T, — PajinyC CPEIMHHON MOBEPXHOCTH TPYOBL:

ro= Dp—tp
p 2

VYron o (B panmuanax) HaXOAIT U3 YPAaBHEHUS
1 . a a a
2 (a = 2sin2a) Ryy + ZARy. — (1= 2) ARs + 24,Ry — (1-2) 4,R, = 0,
(7.13)

HanpaxeHna B

HanpsXeHus B pacnpefeneHHoli
Tpybe apmartype Dp

A
Py

Q

p
N - — 5 |_ cxaras 3oHa
sC 2% DeToHa

m( 4 -—- -=- . :
—1 | rS,'
rg — \\!' ,’

Ip rp

o
©

Ry

@ @

Pucynok 7.2 — Cxema yCcuIuil ¥ 3MI0pa HANPSKEHUI B CEYEHUHU, HOPMAJIbHOM K
IPOI0JIBHON OCH M3rudaemMoro TpyO00OeTOHHOTO 31€MEHTa, IPU €ro pacueTe 1o
IIPOYHOCTUP acuem 6HeyeHmpeHHO CHCAMBIX I/IeMEHMO8

75



CIT XX.13330.20XX

(npoeKm, nepeas pedam;uﬂ)

7.2.2.8lpn pacuere BHEUEHTPEHHO CKaThIX TPYOOOETOHHBIX AJIEMEHTOB
YUUTBHIBAIOT TOBBIIICHUE PACUETHOTO COMPOTUBIICHHUS O€TOHA B TpyOe MpH CKaTUU
Rpp, ¥ CHIDKEHUE PACUETHOTO CONPOTHBIICHUs METallIa TPYObl P CKATUM Ry 110
CPaBHEHHIO C OJHOOCHBIM HAIPSDKEHHBIM COCTOSIHUEM B COOTBETCTBUU C
ykazanusamu 7.2.1.2,7.2.1.3.

7.2.2.9 Pacyer mo MpOYHOCTH HOPMAJBHBIX CEYCHHUU BHELIEHTPEHHO CXKAThIX

3JIEMEHTOB BBITIOJHSIOT U3 YCIIOBHS
2 5 . 5 1 . 1 .
N-e< 37b Rp,sin“a + ;Asrs sina (R; + Rg.) + ;Aprp sina (R, + Ry,),
(7.14.a)

rac I/I3FI/I6aIOI_HI/IC MOMCHTBI BBIYHUCJIIATOTCA OTHOCHUTCIIBHO HCHTPA TSXKECTH CCUCHMA,

HJIKX U3 yCJIOBUA

rgsina —a'D—p Dy r¢sina a'D—p
N-eg=|"——+—"+ AR + +—= | AR5 +
D .
212 - sina? N —1y - sin(2a) 2 D, _—
'r‘ a B —
3 2 b 2 |0
(Dp_tp)-sina _a2p D (—Dp_ p) sina o
2 2 |4 2 2
+ ~ + AR, + ApRpe,
(7.14.0)

rae M3rularoiMe MOMEHTBHI BBIUYHCISIOTCS OTHOCHTENBHO KpalWHEero BOJIOKHA

CEUECHUS

OcHoBHBIe 0003HaYeHus B popmynax (7.14.a,0) npuHATHI B cOOTBETCTBUHM € 7.2.2.7;
N - mpomoabpHas cuia OT BHEIIHEN HArpy3KH;
€ — DKCLUEHTPUCUTET MNPUIIOKEHHSI MPOAOJIBHON CHIIBI OTHOCUTEIBHO LIEHTpa
TSOKECTH CEYeHUsT C YYeTOM CIy4alHOrO OKCIEHTPUCUTETa W  BIMSHUS

MIPOJIOJBLHOTO M3ruba,
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€1— OKCHCHTPHUCHUTET MPHUIOKCHHA HpOI[OHI:HOﬁ CHJIbI OTHOCHUTCIIBHO KpaﬁHGFO
BOJIOKHa C€4YeHHsA C Yy4YETOM CHY‘I&I?IHOI‘O OKCOCHTPUCUTCTA U BJIMAHUA

MPOIOJBLHOIO U3ruda,

e=ey1n, (7.15.a)
ey =e+=2. (7.15.6)

Koadgduument »  yuuThIBaeT BIMSHHUE MPOJAOJIBLHOrO u3ruda (mporuoda)
AJIEMEHTA Ha €T0 HECYIIYI0 CTIOCOOHOCTh M omnpeaensercs cormacHo 7.2.2.10.
€o — MPUHUMAETCS B COOTBETCTBUU C 7.2.2.4.
VYron o (B paguaHax) HaXoAST U3 YPaBHEHHUS
r? (a - 2sin2a) Ryp + SAR — (1= 2) AR + ZA,R, — (1- %) AR, = N.
(7.16)

Bo Bcex ciydasix nmpuHUMaeTcs o < T.

HanpsiXeHUs B
HanpsokeHna B PacnpeneneHHon

N Tpybe apmartype Dp
— -
R R
L N R— |_ cxaTas 30Ha
e — — s¢_ | I BeToHa
= = R =— A
/ \

o
_c"i

y

Pucynoxk 7.3 — Cxema ycuiuii v 31iopa HanpspDKEHUH B CEYEHUH, HOPMAJIBHOM K
IPOJI0JIBHOM OCH BHEIIEHTPEHHO CKATOTO TPYOOOETOHHOIO 3JIEMEHTA, IIPU pacyeTe
€ro 1o MPOYHOCTH

7.2.2.10 3nauenue koddduimeHTa 1 NOpU  pacdyeTe KOHCTPYKIUMH 1O

He1epOPMHUPOBAHHOM CXeMe onpeeIsiioT 1mo dpopmyie (7.6)

1
n=—x (7.17)
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rae N - mpoioiabpHas Cuila OT BHELIHEN Harpy3KH;

N¢r - yCToBHast KpUTUYECKas CUIIa, onpeaensiemas o hopmyie

_ @?D
5

Ner (7.18)

3nech D - XKeCTKOCTb TPyOOOETOHHOTO 3JIEMEHTa B NPEAENbHON MO MPOYHOCTH
CTaJuM, ONpejenseMasl COIVIaCHO YKazaHUsAM pacyera 1o jaedopmarusm,

JIOITyCKaeTCs ONpeAensaTh coryacHo 1.3 (mpumnoxenus ),

l, - pacuerHas nnuHa snemeHTa, ompexaensiemas cornacuo CIT 63.13330
(mynxkr 8.1.17).

Pacuem yenmpanvno pacmsanymuolx u pacmsanymo-u30cHymuix 3j1eMeHmos

7.2.2.11 PacdeTr 1o MpOYHOCTH HOPMAJIBHBIX CEUCHUH IEHTPAIBbHO PACTAHYTHIX
U PaCTSHYTO-U30THYTHIX TPYOOOETOHHBIX 3JIEMEHTOB CJIEIYET BBITIOJHIATH KaK JJIst
MeTandeckoi Tpyosl B cootBercTBUU ¢ CIT 16.13330.

Pacuem no npounocmu uopmanvHwvix ceueHuti Ha OCHOBe HeIUHEUHOU
oehopmayuoHuol mooenu

7.2.2121lpu pacueTe MO MPOYHOCTH ycWiIusi W JedopMallii B CEUCHUH,
HOPMAJIBHOM K TMPOJOJIbHOM OCH 3JIEMEHTA, OMPEICIAOT HA OCHOBE HEJIMHEHWHOU
nehopMaIMOHHONW MOJIENH, UCTIONB3YIONIEH ypaBHEHUS! PAaBHOBECHS BHEITHUX CUJT U
BHYTPEHHUX YCUJIUN B CEUCHHH DJIEMEHTA, a TAKXKE CIETYIOLIUX TTOJOKESHUM:

- pacmnpeneneHue OTHOCUTETBHBIX edopmaliuii 6€TOHa U apMaTyphl 10 BBICOTE
CEUEHHUs DHJIEMEHTa MNPUHUMAIOT [0 JIMHEMHOMY 3aKOHY (THUIOTE3a IUIOCKUX
CEUCHHUI );

- CBSI3b MEXKJIY OCEBBIMU HANPSDKCHHUSIMU U OTHOCHUTEIBHBIMH JehOopMarusiMu
OeToHa, MeTajyla TpyObl M apMarypbl TPUHUMAIOT B BUJE JUArpamMm
nedhopMUPOBaHUS COOTBETCTBYIONTUX MAaTEPUATIOB,;

- guarpaMmbl JehOpMHUpOBaHHS OETOHA M MeTaia TPYObl MPUHUMAIOTCA C
W3MEHEHUSIMHU, YYUTHIBAIOIIUMU OTJIMUUSI PACUETHBIX COMPOTHUBJICHUN MaTepHaioB

B TpyOOOETOHHOW KOHCTPYKIIMM IO CPaBHEHHIO C OJHOOCHBIM HaIpsHKEHHBIM

coctosinueM (cm. 7.2.1.2, 7.2.1.3);
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- COMpOTHUBIIEHUE OCETOHA PACTSIHYTOW 30HBI HE YYHUTBIBACTCSA, MPH &,i>0
NPUHUMAIOTCS HAMPSLKEHUSA o = 0]

- aedopmaiu 0€TOHA U METaJlIa TPYOBI SBISIOTCS COBMECTHBIMHU.

7.2.2.13 Ilepexoa OT 3MIOpHI HANIPSKEHUN B O€TOHE W MeTaljie K 0000IIEHHBIM
BHYTPEHHUM yCHUJIUSIM ONPEACNIAIOT C TOMOINBIO MPOLEAYPHl YHCIECHHOTO
WHTETPUPOBAHUS HAMPSDKEHUH M0 HOPMAILHOMY cedeHuto. J{Jis 3Toro HopmMasibHOe
CeUeHHE YCJIOBHO PA3JICISAIOT HA Mallble y9acTKu. HampspkeHus B mpeenax MabIx
Y4acTKOB IPUHUMAIOT PAaBHOMEPHO pacmpeeieHHbIMU (YCPETHEHHBIMH).

7.2.2.14 Tlpu pacyeTe 1€MEHTOB C UCIOIb30BaHUEM AC(POPMAIIMOHHON MOJEIH
MIPUHUMAIOT:

- 3HAUEHMS CXKUMAIOIIEW TPOJOJIBHOM CHJIB, a TakkKe COKUMAIONUX
HaIpsHKeHUH U neopmanuii yKkopodeHHUs: MaTEPHAJIOB CO 3HAKOM «MUHYCY;

- 3HA4YCHHs] PACTATHBAIONICH NPOAOIBHONW CHIIBI, a TaKXKe PaCTITHBAIOIINX
HaMpsHKeHUH U neopMaiuil yITuHEHN MaTepUaIoB CO 3HAKOM ILITIOCY.

3HaKM KOOPAWHAT IEHTPOB TSHKECTH apMATYPHBIX CTEp)KHEH W BBIJCICHHBIX
y4acTKOB OETOHA, a Tak)Ke TOYKM MPUIIOKEHUS TMPOJOIHHON CHIIBI MPUHUMAIOT B
COOTBETCTBHMH C Ha3HAUYEHHOU cucTteMoi koopauHaT XOY.

7.2.2.15 Ilpu pacuere HOPMaJbHBIX CEUEHUH MO MPOYHOCTU B OOIIEM Clydae
(cM. pucyHok 7.4) HCHONB3YIOT CJEAYIOMNUE YypaBHEHUs (TpU PaCIOJIOKCHUH
CUCTEMBI KOOPJMHAT, KaK Ha PUCYHKE:

YpaBHEHUS PAaBHOBECHS BHEITHUX CHJI M BHYTPCHHHX YCHUJIMH B HOPMaJbHOM

CCUYCHHMH JJICMCHTA

M, =3 0p; " Ap;i " Xpi + Xj0sj " Asj* Xsj + Xk Opk * Apk * Xpk» (7.19)
M, = Yi0p;* Api " Ypi + X 05j " Agj Ysj + X Op * A * Yok (7.20)
N =3, 0p; " Api + Xj0sj " Asj + Xk Opk * Apk; (7.21)

ypaBHEHUsI, OMNPEICIAIONINE pacnpeneneHue jaeGopManuii Mo  CEYCHHIO

QJICMCHTA

1 1
Epi = €o +§'ka +E'ka, (722)
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PucyHok 7.4 - PacueTHasi cxema HOpMaJIbHOTO CEYeHUsI TPyOOOETOHHOTO 2JIEMEHTa

£ = €0 +— Xgp +—+ Yy, (7.23)
Ty Ty
1 1 _

gpk =& +E'ka +; ka, (724)

3daBUCHUMOCTH, CBA3BIBAIOIIHNC HAIIPAXKCHHUA W OTHOCHUTCIIBHBIC ]_Ie(bOpMaHI/II/I

OeToHa, MeTajia TpyObl U apMaTypbl
Opi = Ep - Vpi " Epi, (7.25)
(7.26)

(7.27)

0sj = Esj vsj &,
O-pk = Ep ' vpk . gpk;
B ypaBuenusx (7.19) ... (7.27):
M,, M,, - u3rubaroiye MOMEHTBI OT BHEIIHEN HArpy3KH OTHOCHTENBHO Ocer X

1 Y (COOTBETCTBEHHO JieiicTBYyoMME B IIOCKOCTAX YOZ u XOZ um), onpeaenseMpie

o hopmyiam:
M, =M,; + N e, (7.28)

My = Myd + N - ey, (729)
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3neck Myq, M, 4- w3rubaromie MOMEHTBI B COOTBETCTBYIOUIMX IUIOCKOCTSX OT
BHEIIHEH HArpy3KHd, OIIpelessieMble W3 pacuyeTa KOHCTPYKIHMH METOJAMH
CTPOUTEIIBHON MEXaHUKH;
N - pof0JIbHAsA CHUJIA OT BHEIIHEW HAarpy3KU;
€x, €y - PACCTOAHUA OT TOYKM MNPUIOKEHUS MpodonbHON cuibl N 10
COOTBETCTBYIOIIUX OCEW;
Api, Xpi, Ypi, Op; - TUIOMAAb, KOOPIAWHATHI IIEHTPA TSDKECTH I-TO ydacTka
OeTOHa U HaIpsHKEHUE Ha YPOBHE €ro IEHTPA TAKECTH;
Agj, X, Ysj,05j - muomanb, KOOPAMHATHI LIEHTPA TSKECTH I-TO CTEPIKHS
apMaTypsl U HaIIPSUKEHUE B HEM;
Apir Xpk» Ypi» Opi - TIIOIIAAb, KOOPJAMHATHI LEHTPA TSKECTH K-ro ydacTka
CEUEHHUs TPYyOBbl U HANPSKEHUE HAa YPOBHE €T0 LIEHTPA TAKECTH;
&y - OTHOCHUTENbHas naedopmanusi BOJOKHA, PACIOJNIOKEHHOIO B Hayale

KoopauHar (B Touke 0);

1/7’x'1/7”y’ - KpHMBHU3HA MPOJOJIBHOW OCHU B paccMaTPUBAEMOM IOMEPEUYHOM

CCUCHHNHU DJJICMCHTA B IINIOCKOCTAX ,Z[CﬁCTBH?I I/I3FI/163IOIHI/IX MOMCHTOB Mx u

My;

E}, - HauaabHBIN MOy YIPYTOCTU OETOHA;
Ej- MOZyIlb yIPYTOCTH J-TO CTEPKHS apMaTyphbl;
E, - Momysb ynpyroctu metajia Tpyosl;
Vp; - K03 durmeHt ynpyrocta 6eToHa i-ro yyacTka,
Vs - KOO(Q(QUIMEHT yIPYTOCTH J-TO CTEPIHKHS apMaTyphbl;
Vpg - K03G(HUIMEnT ynpyrocty K-ro ydacTka ce4eHus TpyoObl.
Koo puuuentsl vy,;, Vgj U Uy NPUHUMAIOT 0 COOTBETCTBYIOIIUM JIHarpaMMam
nedopmMupoBaHus 0€TOHA, ApMaTyphl U METAILIA TPYOBI.
3naueHus KOY(PGMIMEHTOB Vp;, Vs; U Vpy ONPENENAIOT KaK COOTHOLIEHHE

3HAUYCHUN HanpspDKeHWM W neopmanuit 1t paccMaTpUBaeMbIX — TOUYEK
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COOTBETCTBYIOIIUX JUArpamMm Ae(OpMHPOBAaHUS MAaTEPUAIIOB, IPUHATHIX B pacyeTe,
JEJIEHHOE Ha MOAYJb YIPYTrOCTHM JAHHOTO Marepuana (Ipu JBYXJIMHEWHON
auarpamme Ae(OopMHUpOBaHUs OETOHA BBINOJHAIOT [€JICHUE Ha IPUBEIACHHBIN
MOJTyJTb YIIPYTOCTH CKATOTO OeTOHA Ej req). [IpH 3TOM HCIIONB3YIOT aHAIMTHYECKUE

3aBUCHUMOCTH OJIA paCCMATPUBACMBIX YHACTKAX AUAT'PAMM.

vy =52 (7.30)
Ogi

Vsj = 7oy (7.31)
— _ 9k

e (7.32)

7.2.2.16 Pacuer HOpMajbHBIX CEUYEHUH TPYOOOETOHHBIX DJEMEHTOB IIO

IIPOYHOCTH BBIIIOJIHAIOT U3 YCJIOBHI}JII

|€b,max| < gb,ult’ (7-33)
gs,max < gs,ult' (7-34)
gp,max < gp,ult' (7-35)

TIE £pmax - OTHOCHTENBbHASA Aedopmanus HanOOJee CXKAaToro BOJIOKHA OETOHA B
HOPMAaJIbHOM CE€YEHUH AJIEMEHTA OT JEHUCTBUS BHEIIHEN HATPY3KU;
Esmax - OTHOCHTENbHas paedopManys Haubolee PpacTAHYTOIO CTEPKHS
apMaTypbl B HOPMAJIbHOM CEYEHHUH DJIEMEHTA OT JICUCTBUS BHEUTHEH HATrpy3KH;
Epmax - OTHOCHMTENbHAs aedopmaius HamOOIEe PACTIHYTOrO BOJIOKHA B
HOPMAJIbHOM CEYCHHUH TPYOBI OT JIEHCTBHS BHEIIHEH HArPYy3KH;
Epyit - TPENENbHOE 3HAYCHHWE OTHOCHTENBHOW Jedopmanuu OeToHA npH
COKaTHH,
Esuit - TpENeNbHOE 3HAYEHHE OTHOCHUTEIBHOH JeQopMalyu yIIMHEHUS
apMaTtyphl;
Epuit - TPENENbHOE 3HAYEHHE OTHOCHTENLHOM JedopMaluM yIIMHEHHS

MeTasuia TpyOBbI.
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7.2.2.17 IlpenenpHble 3HaYEHUS OTHOCHTENIBHBIX JepopManuil OETOHA &,y H
Ept w1t TPUHUMAIOT TIPH JBY3HAYHOH 311ope AedopMaiuii (cxKaTue U pacTsKEHUE) B
MOTICPEYHOM CEUYCHHH O0ETOHA DJIEMEHTA PABHBIMH Epp U Epsy COOTBETCTBEHHO.

[Tpu BHEIIEHTPEHHOM C)KAaTHUW WJIM PACTSHKEHUU AJIEMEHTOB M PACIpPEICIICHUN B
MIOTIEPEYHOM CEUYCHHHM O€TOHa »JJeMeHTa nedopManuii TONBKO OJHOTO 3HAKa
Ipe/esIbHble 3HAa4E€HHA OTHOCUTENBHBIX JedopMmanuil OeTOHAa &p 1 U Eppyne
ONPEAENSAI0T B 3aBUCHUMOCTH OT COOTHOIIEHHUs jaeopmanuii OeToHa Ha

IPOTHBOIIOJOXKHBIX IPAHIX CEUCHUS JICMEHTA & U &, (|&;] > |€1]) mo dpopmymam:
&
Eputt = €p2 — (Eb2 — €po) g—:’ (7.36)

Eptutt = €pt2 — (Eptz = Epto) i_:’ (7.37)
TI€ £pos Eptor Epz U Eptz - AeHOpPMALMOHHBIE MApaMETPbl PACUETHBIX JUArpaMm
nedopmupoBanus 6€TOHA.

IlpenenpHple  3Ha4E€HMA OTHOCUTENBHOM  aedopMalMu  apMarypbl  £g i
MPUHUMAIOT PAaBHBIMU:

0.025 - nns apmaTypsl ¢ PU3NYECKUM MPEASTIOM TEKYUIECTH;

0.015 - nns apmMaTyphl ¢ YCIOBHBIM MPEACIIOM TEKYYCCTH.

IIpenenbHble 3HaUYEHUs OTHOCHMTENLHOM Je(opMaluu MeTauia TPYyObl &yt
npuHUMarOT paBHBIMH 0.025 (MpUMEHSIOTCS TOTBKO TPYOBI U3 CTAIU ¢ GU3NIECKUM
IpeeiaoM TeKydecTd; JUIsl JPYrux crajgel TpyO — mo pe3yibTaraM HCHBbITaHUN

MaTepuaa).

Pacuem no npounocmu npu oeticmeuu nonepeuHsvix cuil u Kpymsauux MOMeHmMOos

Obuwue nonosicenus

7.2.2.19 Tlpu pacdere MPOYHOCTH TPYOOOETOHHBIX DJIEMEHTOB TpPHU JEHCTBUU
MOTICPEYHBIX CHJI, BBITIOJHICTCS OTACIBHO pacueT IS TPyObl M pacder s
O0eToHHOTO  (XKene300eTOHHOTO) sapa. I[IpoyHOCTH dJeMeHTa OmpeaeseTCs

OOJBIINM U3 PE3YJIbTATOB 3TUX JIBYX PaCUYCTOB.
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7.2.2.20 Pacdet 1o mpo4HOCTH OETOHHOTO s/Ipa MpU JEHCTBUH MOMEPEUHBIX CHIT
BEITIOJTHSIOT Ha OCHOBE MOJICNIM HAKJIOHHBIX cedeHHUi. JKene300eToHHOe SIpo mpH
HTOM pacCMaTpUBAETCs KaKk OETOHHOE.

[Ipu pacuere 1O MOJENM HAKIOHHBIX CEYEHUN JOJDKHA OBITh MPOBEpPEHA
MIPOYHOCTh [0 HAKJIOHHOMY CEUEHHUIO Ha JIEMCTBHE NONEPEYHBIX CHJ, a TaKkKe
MPOYHOCTH O€TOHA OT JEHCTBUS HAKJIOHHBIX C)KUMAIOIINX YCHIIUM.

Pacuer nmo HaKJIOHHOMY CEYECHUIO Ha JICMCTBUE MONEPEYHBIX CUJI BBIIOJHSAIOT HA
OCHOBE YpaBHEHHMS PAaBHOBECHS BHEIIHMX M BHYTPEHHHUX TMOINEPEYHBIX CHUI,
JICVUCTBYIOIIMX B HAKJIOHHOM CEYEHUH C JIIMHOW mpoekunu C Ha IMPOJOJBbHYIO OCh
dJeMeHTa. BHYTpeHHEHW IIONEepEeYHOM CUJIOW SIBIIETCA IIONEpEYHas Cuia,
BOCIIpUHUMAaeMasi OETOHOM B HAKJIOHHOM cedeHuH. [Ipu 3TOM momepeyHyo cuiy,
BOCIIPYHUMAEMYIO0 OETOHOM OIPEESAIOT MO CONMPOTUBICHUIO OETOHA PACTSIKEHUIO
C y4eToM JJIuHbI poeKuuu C HAaKIIOHHOTO CEYCHHS.

Pacuem 6emonnozo si0pa no npounocmu npu oeicmeuuy HaKIOHHbIX
CHCUMAIOWUX YCUTUL.

7.2.2.21 Pacdet 6eTOHHOTO s/ipa TPyOOOESTOHHOTO JIEMEHTA Spa MO MPOYHOCTH

MpU AEHCTBUM HAKJIOHHBIX COKUMAIOIINX HAMPSHKEHUHN BBIOTHSIOT U3 YCIOBUS:

Pacuem 6emonnoco s10pa no HAKNIOHHBIM CeYeHUAM HA Oeticmeue
NONnepeuHbIxX Cull

7.2.2.22 Pacder OG€TOHHOTO sifjpa TPyOOOETOHHOTO 3JIEMEHTa MO HAKIOHHOMY
CEUYEHUIO (PUCYHOK 7.5) BBIMOJHSIOT U3 YCIOBHS:

Q =< Qp, (7.39)

rie Q - momepeyHas cuiia B HAKJIOHHOM CE€YEHHM ¢ aiuHON mnpoekuun C Ha

IPOJOJIBHYIO OCh 3JIEMEHTa, OmpeneiseMas OT BCEX BHEIIHUX CHIL,

PACOJIOKEHHBIX O OJIHY CTOPOHY OT PaccMaTpUBAaEMOT0 HAKJIOHHOIO

CEUEHHUs; NPU D3TOM YUHUTHIBAIOT HaWOOJieE€ ONAacHOE 3arpy’KeHue B

npeacjiax HaKJIOHHOI'O CCUYCHUAA,
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Qp - momepeyHas cuia, BOCIIpUHUMaeMasi 0€TOHOM B HAKJIOHHOM CEUYCHUH;
[Tontepeunyto cuny Qp onpenenstoT no Gopmyre

0, = @bz Rpt-Ap-(Dp—2 tp)’ (7.40)

c

WIH
Qp = Pp2 - Rpe - 4p - tgo, (7.41)
HO MPUHUMAIOT He Oosee 2.5 Ry, - Apu He Mmenee 0.5°Ry; - Ap;
3nech A; — IIIOIMIAb MTOTIEPEUHOTO CEUSHUSI OETOHHOTO SPa;
(0- YTOJ1 HAKJIOHA CEYEHUS K MPOJ0IBHON OCH AJIEMEHTA;

Ppo- KOOGOUITMEHT, TPUHUMAESMbBIH paBHBIM 1.5.

Pucynok 7.5 - Cxema ycunuil pu pacyeTe KeJae300€TOHHOTO si/ipa MO HAKIIOHHOMY
CEUEHMIO Ha JICCTBUE MOMEPEYHBIX CUIT

PacueT BBIMOMHSIOT AJIA psiia PACTIONOKEHHBIX T0 JITTMHE DJIEMEHTA HAKIOHHBIX
CeUYeHUM Mpu HauboJiee OMacHOM JAJIMHE MPOSKIIUU HAKJIOHHOTO ceueHus C.

Pacuem mpy6wi Ha Oeticmsue nonepeunsix Cull

7.2.2.23 Pacdet nmpodHOCTH TPYOBI HA EHCTBUE MOMEPEYHBIX CHJI BHITIOJHSIOT B

cootBeTcTBUM ¢ noJjioxkeHusmu CIT 16.13330 mo hopmye

T tp ) 0.58

sz_'

R n 2
o ymy - (Dy? — 2 Dyt + 2t,2) (7.42)

Pacuem no npounocmu mpy6ob6emonnuvlx 271eMeHmMO8 npu Oeticmeuu Kpymsauux

MOMEHRMOB
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7.2.2.24 TIpoyHOCTh TPYOOOETOHHBIX 3JEMEHTOB MpPHU JEHCTBUU KPYTSIIUX
MOMEHTOB, a TaK)K€ NMPU COBMECTHOM JIEHCTBUU KPYTSIIUX MOMEHTOB M JPYTUX
CWIOBBIX (haKTOPOB OOECIeYnBaETCS TOJBKO CTaldbHOM TpyOol. Pacuer TpyOsI
BbinosiHgeTcss B coorBercTBUM ¢ CII 16.13330. Ilpu »TOM mnpu JaelcTBUM
MPOJIOJIBHBIX CKUMAIOIIMX CHJI, JUIsl MeTajla TPyObl MPUHUMAETCS TOHUKEHHOE
pacyeTHOE COMPOTUBIICHUE B COOTBETCTBUM ¢ 7.2.1.2.

7.2.3 Pacuyer no npeaebHbIM COCTOSHUAM BTOPOM I'PyNIIbI

Obwue nonodicerus:

7.2.3.1 PacuetoM TpyOOOETOHHBIX AJIIEMEHTOB IO MPEAETHHBIM COCTOSTHHSIM
BTOPOU TPYMIIBI SBISETCS pacueT no aegopmManusam. s mpaBuIbHOTO Ha3HAYECHUS
KECTKOCTEH IpH pacuere Mo JedopManusM, BBIIOJHACTCS BCHOMOTaTEIbHBIN
pacyeT 1o o0pa30BaHUIO TPEIIUH B OETOHHOM (3KeJIe300€TOHHOM) siJIpe.

7.2.3.21lpu pacuere 1o OOpa30BaHUIO TPEIIMH NPUHUMAIOT KOAPOUIIMEHT
HaJIeX)KHOCTH 110 Harpy3ke s = 1.0.

Pacuem 6emonnoco (scenezobemonnozo) s0pa Ha obpazosanue mpeujut

7.2.3.3 Ilpu pacuete 6€TOHHOTO sA/Ipa HAa 00pa30BaHUE TPEIINH, TPYOOOSTOHHBIN
DJIEMEHT paccMaTpUBAEeTCs KaK YIPYroe TeIo W3 OJHOPOAHOTO MaTepuana.
Tpyb6oOeToHHOE ceueHre MPUBOJAUTCS K OETOHHOMY CEUEHUIO.

[IpuBeneHue BHIMOMHSACTCA OTACIBHO IS PACTSDKCHHS — CXKATHs, I U3ruda u
Ui KpydeHus. B pesynbTate BBIUUCISIETCS MPUBEIACHHAS TUIOMIAIL MOTEPEYHOTO
CEUEHHUs] W MPHUBEACHHbIE MOMEHTHl MHEPIMHM U3 YCJIOBHS PaBEHCTBA YKECTKOCTEU
UCTUHHOTO W TIPUBEACHHOTO CEYCHHS MO KAKIOMY U3 TEPEUYUCICHHBIX BHUIOB
HANPSHKEHHOTO COCTOSHUS

Pacuer ycwmii wu gedopmaruii B paccMaTpHUBAaEMOM  YIPYroOM  Teje
BBITIOJTHSACTCS] METOIaMU CTPOUTEIBHON MEXaHUKU U COMTPOTUBIICHHS MaTEPHAJIOB.

7.2.3.4 YcioBuem oOpa30BaHUs TPEUTUH SBIISCTCS MPEBBINICHUE HAMPSIKCHUSIMH
B HauOoJiee PACTIHYTOM BOJIOKHE OETOHHOTO siipa PAacueTHOTO COMPOTUBIICHHUS
OeToHa Ha PACTSLKEHHUE ISl BTOPOU IPYMIbl TPEAETbHBIX COCTOSIHUIMA:

Ubt,max>Rbt,ser (7 43)
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7.2.3.5 llpu neiicTBUM B CEYCHHH MPOAOIBHONU CHIIBI U U3THOAIOIIMX MOMEHTOB
B JIBYX IUIOCKOCTAX, HAHMOOJbININE HANPSHKCHUS PAcTsDKEHUS OyAyT AEWCTBOBATH B
IUIOCKOCTH CYMMAapHOro wusruoatromero MomeHTa. CyMMapHbIi HM3rHOarOIMii

MOMEHT BBIYHCIISETCS TT0 GopMyIie

M = /sz +M,*, (7.44)

rac Mx )41 My - I/I3FI/I6aIOHII/IC MOMCHTBI OTHOCHUTCIIBHO [IBYX BI)I6paHHLIX
KOOpAHWHATHBIX OCEH B CCUCHMU.

7.2.3.6 HanbOonpime HampsoKEeHUS PAacTSDKEHUST B OETOHE OMPENessioT 10

dbopmyie

, (7.45)

o =
btmax Ared  Ired 2

3HAK «IUTFOC» IS TPOJOJIBHOM CUJIbI COOTBETCTBYET PACTSKEHUIO.

7.2.3.7 llpn neiicTBUM B CEYEHHUU KPYTALIETO MOMEHTa COBMECTHO C JIPYTHMH
CIJIOBBIMH BO3ACHCTBHSIMH, OOpa30BaHHWE TPEIIMH B OETOHE OIpenesseTcs u3
YCJIOBUSI TPEBBILICHUS TJIaBHBIMU PACTATUBAIOIIUMHU HANPSHKEHUSIMH PAaCYETHOTO
CONPOTHBIICHUS] OETOHAa Ha pacTsDKeHHWe ISl BTOPOM TPYIIBI TMpeneidbHbBIX
COCTOSIHUU.

Pacuem no oepopmayusim

7.2.3.10 Pacuer snemMeHTOB TpyOOOETOHHBIX KOHCTPYKIUH MO aedopmariusm
BBIMIOJHSIOT C YYETOM JKCIUIyaTallMOHHBIX TpeOOBaHUM, MNPEAbSBIIEMbIX K
KOHCTPYKITUSIM.

Pacuyer o nedopmanusm ciaenyer BHIIONHATH Ha IEHCTBUE:

MOCTOSTHHBIX, BPEMEHHBIX [JIMTEIbHBIX M KPATKOBPEMEHHBIX HArpy3oK IMpH
orpaHnyeHUr  JaedopMaluii  TEXHOJIOTHYECKUMHU WM  KOHCTPYKTHUBHBIMU
TpeOOBaHUSIMU;

MOCTOSTHHBIX W BPEMEHHBIX JIUTENBHBIX HArpy30K TIpH OTPAaHUYCHUH

nedopmaliiii 3cTeTUYECKUMU TPEOOBAHUSMH.

87



CIT XX.13330.20XX

(npoexm, nepeas pedakyus)

7.2.3.11 Pacuer TpyOOOETOHHBIX 3JEMEHTOB IO MPOTHOAM BBIMIOJIHSAIOT U3
YCIIOBHSL:

f < fues (7.64)
r7e f - mporud 3JeMeHTa OT ACWCTBUS BHEUTHEH Harpy3KH;

fuie- 3HAYEHHE MPEAETBHO JOIYCTUMOIO pOoruoa.

[TporuObl KOHCTPYKUMH ONPENENSIOT MO OOMMM IpaBUJIaM CTPOUTEIBHON
MEXaHUKH B 3aBUCUMOCTH OT H3rMOHBIX, CABUTOBBIX M OCEBBIX JKECTKOCTHBIX
XapaKTEepUCTUK TPyOOOETOHHOIO JIEMEHTA B CEUEHUSX 110 €r0 JJIMHE.

7.2.3.12 Ilpy BBHINOTHEHUH PACUYETOB TPYOOOETOHHBIN AJIEMEHT pa30MBaeTCs Ha
OTJIEJbHBIE YYaCTKH IO JUIMHE. KaKIplil y4acTOK paccMaTpUBAETCsS KaK yHpPYIHi
CTEP)KHEBOW 3JIeMEHT. JKECTKOCTHBIE XapaKTEPUCTUKH KaKIOro 3JIEMEHTa
OIPEEISIOT, PYKOBOJCTBYSCh CIEAYIOIMMHU MMPAaBUIIAMU:

- Tpyb6oOeToHHOE ceueHne MPUBOANUTCS K CEUEHUIO U3 OJHOPOJHOTO MaTepHaa.

- [IpuBenieHre BBITIOJNHAETCS OTACIBHO MJIs PACTSHKEHUSA-COKATHsI, W3ruda U
KPYYEHHsI U3 YCJIOBUS PABEHCTBA KECTKOCTHBIX XapPAaKTEPUCTUK (HAKTUUECKOTO U
IIPUBEIEHHOIO CEUYECHHUSI ISl KayK0r0 BUA BO3ICHCTBUS.

- [Ipy BbIUMCIIEHWH TPHUBEACHHBIX JKECTKOCTHBIX XapaKTEPUCTHK, >KECTKOCTb
OETOHHOIO siipa NPUHHUMAETCS pPa3jIMYHOM B 3aBUCUMOCTU OT JJIMTEIBHOCTH
JEHCTBUSL Harpy30K, HAJW4Msl WM OTCYTCTBUSI TpPEIIMH B OETOHE, HAJIMYUS WU
OTCYTCTBUS NPOAOJBHON CTEPKHEBOU apMaTyphl.

- 3HaueHue Moy AedopMaui OeTOHA MPUHUMAETCS PaBHBIM:

- IPY IEUCTBUU KPATKOBPEMEHHBIX HArpy30K U OTCYTCTBUU TPELIUH

Ebl = 085Eb, (765)
- IIpH I[CﬁCTBHH IJIMTCIIBHBIX MW TIOCTOSHHBIX HArpy30K H OTCYTCTBUU
TPELLVH
Ep
E,=E,  =—2— 7.66
b1l b,T 1+Qpcr ( )

rae E, .- momyne nedopmanuu OETOHA NpPU  JJIMTEILHOM JIEWCTBHU

Harpy3Ku
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@pcor — KodpdunueHT momzydecTh O€TOHA, NPUHMMAECMBIA B
cootBetcTBUM ¢ CII 63.13330 (mynkt 6.1.16).
- IpY HAJIMYKMH TPEIIMH B OCTOHE M OTCYTCTBUH IPOIOJILHON CTEPIKHEBOM
apMarypsl
Ep: = 0. (7.67)
- IpYM HAJIMYMAW TPEHIMH B OCTOHE M HAJMYUHM MPOJOJIBHON CTEPIKHEBOM
apMaTypbl
JUTsE KPATKOBPEMEHHBIX U
Ep, = 0.56E),, (7.68)
JUTATEIILHO JICHCTBYIOIINX HATPY30K
E,, = 0.66E) ;. (7.69)
[Ipu coueTaHnu HArpy30K Pa3HOM UIMTENBHOCTH, U3 TPEX MOIYJEH yHpyroctu
NPUHUMAETCS MOJYJb YIPYTOCTH, COOTBETCTBYIOIIMN TpYIIEe HArpy3oK, JArOIICi

OCHOBHOM BKJIaZd B HAIIPAKCHHOC COCTOAHUC DJICMCHTA.

8 KoHCcTpyKTHBHBIE TPeOOBAHUA
8.1 IlepexpbiTUs ¢ NPOPUIUPOBAHHBIM HACTHIOM

8.1.1 MoHoJuTHAs JINTA NEePEeKPbITHS

8.1.1.1 O6mas tommmHa Tkl h nomkHa ObITh He MeHee 80 mM. TommmnHa
ciost 6eroHa h Hajg BepxXHEH MOBEPXHOCTHIO TOPPOB HACTHJIA JODKHA OBITH HE
Menee 40 MM, HaJl BEpXHUM KOHIIOM aHKEpPHOro yropa — He MeHee 20 M.

8.1.1.2 lIpodunupoBaHHbIC JIUCTHI HACTHIIA JOJIKHBI COSAUHSATHCS MEXKy COOOM
MO0 TPOJOJBHBIM  KpasM BHAXJECT KpPaHUMHU TOJKaMU C  ITOMOIIBIO
KOMOWHUPOBAHHBIX 3aKJICTIOK WM CAMOHAPE3AIOIIUX BUHTOB JTUaMeTpoM OT 4.8 10
5.5 MM ¢ marom He 6osiee 500 Mm.

Hactun nomkeH KpemuThCsi K CTAIBHBIM OTOPHBIM OajKkaM TMepPEKPBHITHS
caMOHape3alolMMy BUHTAMU WK Jro0ensMu auametpoM ot 4.5 mo 6.3 MM B

Ka)X7I0M rope Ha KpallHUX omopax u yepe3 rodp — Ha IPOMEKYTOUHBIX.
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8.1.1.3 lllupuna omopsl HacTWia JOHKHA ObITh He MeHee 50 u 75 MM Ha
KpailHUX U MPOMEXYTOUHBIX OIMOpax COOTBETCTBEHHO. HaxiecT mpoduianpoBaHHBIX
JMCTOB Ha OIOpPax HE JOIyCKaeTCsl.

8.1.2 Cxembl padoThl HACTHJIA

8.1.2.1 Hactun B 3aBUCHUMOCTH OT OOBEMHO-TUIAHUPOBOUHOTO PEIICHUS
NEPEKPBbITUS  3/1aHUS PACIONIAraeTcsl IO OAHOIPOJIETHOM WM HEpa3pe3HOu
MHOTONPOJIETHOM cxeMe. MakcuMasbHbIi pacyeTHbIM IposieT HacTuia 0e3
UCTIONIb30BaHUSl BPEMEHHBIX HMHBEHTAPHBIX OMOp MPHHUMAETCS OT 2 70 6 M B
3aBHCHUMOCTH OT THUIIOPa3MEPOB CEYEHHUs MPO(UIMPOBAHHBIX JIUCTOB, CXEMbI HUX
packiIagKy U TONUHGI IIUTHL. [Ipu nposerax 6omaee 6,0 M cnegyer npeaycMOTPETh
IPOMEXYTOUHbIE HMHBEHTApHBIE ONOPHI M3 YCJIOBUS HECYLIEH CHOCOOHOCTH U
TpeOyemoll n1eOopMaTUBHOCTM HAcTWIa HpPU JACHCTBHUM Beca CBEXKEYIOKEHHON
OETOHHOH cMecH.

8.1.2.2 TlpodunrpoBaHHBI HACTHII, BBINOIHSIOMUNA (PYHKIIUIO OMAITYOKH H
3aKpEIJICHHBI Ha Omopax B KaXIOM Todpe, MOXHO paccMaTpUBaTh Kak JHCK
KOHEYHON JKECTKOCTH, BOCIHPHHMMAIOIINNA TOPH3OHTAJbHBIE U  CABHUTAIOIINE
Harpy3Ky B IPOCTPAHCTBEHHOM cXeMe pacyeTa CTaIbHOIO KapKaca 37aHMsl.

8.1.2.3 TlpodunupoBaHHBI HACTHJI, MPUMEHSIEMBIH B KadecTBe pabodeid
apMatypbl TIUIUTHI, JOJDKEH HUMETh HAJIeKHOE CIEeIIeHne ¢ OETOHOM, YTO
o0ecrieunBaeTcs COUYETAaHMEM MECTHBIX BBIIITAMIIOBOK M pU(pOB, HAHOCHUMBIX Ha
CTCHKH Tpoduield B MPOIECCe MX MPOKATKH, U AHKEPHBIX YIMOPOB Ha KpaitHUX
OTOpPaXx IJIUTHI.

8.1.3 PacmnoJio:keHHe aHKEPHBIX YIIOPOB

8.1.3.1 lllupyna HUXKHUX TOJIOK HACTWJIA, Ha KOTOPBIX pacrojararoTcs
aHKEpHBIC YIIOPHI, T0OJDKHA OBITh HE MeHee 50 MM.

8.1.3.2 PaccTostHuEe OT CTEpPKHEBOTO aHKEpa 10 Kpas HACTWIA WIH CTaIbHOU

OTIOpHOM OalkK OJDKHO ObITh HEe MeHee 1.5d,, (tme d,, — auamerp aHkepa).
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PaccTosiHne Mexay ocsMH aHKEpPOB Ha OJIHOM OMOpe HAacTHa JTOJDKHO OBITh HE
MeHee 70 MM.

8.1.3.3 YronkoBele yHOphl JOJKHBI pAacroiaraThCsl Ha IUIOCKUX Yy4YacTKax
HIDKHHUX TIOJIOK HACTWJIA MapajieIbHO WM MEPHEHIUKYISIPHO OCH OTIOPHON Oaiku
(pucynok 8.1). Mexnay cMexXHbIMH TrodpamMu MPOGUIUPOBAHHOIO  JIUCTA
pacmoziaraioT He Oojee TpexX ymopoB. MHUHHMaJIbHOE PACCTOSIHHE MEXIY OCSIMHU
COCEJIHUX TOMEePEYHBIX yIOpoB — 50 MM.

8.1.3.4 Ynopel pacnojararoTcsi CUMMETPUYHO OTHOCUTEIHLHO OCH OIOPHOU
Oanku. PaccrosiHre oT ymopa 10 CTeHKH ropa HacTHIIA TOJDKHO OBITH HE MeHee 40
MM B cepequHe €€ BbICOThl Wi 20 MM Ha ypoBHE HWXHeW moiku. PaccrosiHue
MEXIY psAAamMu YIIOpPOB JIOJKHO ObITh HE MeHee 50 MM.

8.1.3.5 PaccrostHre 0T BEpXHETo KOHIIA YIopa /10 BEpXHEW MOBEPXHOCTH TUIUTHI

JOJIXKHO OwITh HE MeHee 20 MM wiH 1.5 AUaMCTpa CTCPIKHCBOI'O aHKCpPaA.

5 1

-
IS
)

2

2 bo

4

1— yronkoBebIit aHkep; 2 — nrobenb; 3 — HacTii; 4 — omnopHas 6anka; S — OETOH TUIUTHI
Pucynok 8.1 — PacnionioxkeHre yrojikoBoro yrnopa BJ0Jib OCH OaJIKH

8.1.4 ApMupoBaHue cTajie;Ke1e300€TOHHbIX IIUT

8.1.4.1 B mnpenmenax TONIIMHBI OeTOHa Haa NPOGUIMPOBAHHBIM HACTUIIOM
CIIEIyeT TMPEayCMOTPETh TMPOTHUBOYCATOYHOEC AapMHPOBAHWE B BHUIE CETOK U3
npoBoJioku kinacca BS00 aumamerpom 3-5 MM ¢ marom He 6osee 150 mm B 060oux

HaIpaBJICHUAX.
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8.1.4.2 JlomosHUTENbHAS CTEp)KHEBAs apmaTrypa NEPHOTUYCCKOTO MPOQPHUIIS
JOJDKHA YCTAHABIMBATHCS HAJ ONMOpPaMH B PACTSIHYTOH 30HE OeTOHA HEpa3pe3HOi
TUTATHI.

8.1.4.3 3amuTHBIN cnol OeToHA I JOMOJHUTEIBHOW apMaTyphl JTOJDKEH

ynoBieTBopsaTh TpedoBanusim CIT 63.13330.

8.2 KoMno3uTHbIE KOHCTPYKIIUHU U3 JKeJ1e300€ TOHHBIX IIUT U

CTAJIbHBIX 0AJIOK

8.2.1 MOHOMUTHYIO XKeIe300€TOHHYI0 IUIUTY CJeAyeT OOBCIUHATh CO
CTIbHBIMU TJIABHBIMU OalkamMu W (epMamMu IO BCEH WX JJIMHE MPU TOMOIIA
ynopoB. TpeOyemass CTeNeHb TPEUIMHOCTOMKOCTH JIOJDKHA OBITh oOeclieueHa
MPOJIOJIBHBIM aPMUPOBAHUEM WJIU MIPEABAPUTEILHBIM HANPSKECHUEM.

8.2.2 TonmuHa xeje300€TOHHOM IUIMTHI JOJKHA YJIOBIETBOPATH TPEOOBAHUSIM
cooTBeTcTBYIOIMX pasaenos CII 63.13330.

8.2.3 O0beauHeHne CcOOpPHOM  kKeNe300€TOHHOM  TUIMTHI  CO  CTaJIbHOMU
KOHCTPYKITUEH CJIEAyeT OCYIIECTBIATh C TpPUMEHEHHEM (QPUKIUOHHBIX WU
CBapHBIX CcoeaWHECHHWH. JlomyckaeTcs OOBEIWHEHHE YIOpaMH W aHKEpaMH,
3aMOHOJIMYMBAEMBIMA B OKHAX U IIBaX COOPHOM >KeNEe300€TOHHOMW IUIUTHI. 3a30pPhI
MEXIy YIMOpPOM M KOHCTPYKIHMEH OJIOKa IIUTHI JOJDKHBI OBITH HE MEHEe 5 CM.
VYCTpoiicTBO yIOPOB M aHKEPOB B TOJIOCTSIX W TMa3ax, 3aKPBITBIX CBEPXY, a TAKXKE
TPYJIHO OMOHOJIMYNBAEMBIX, HE TOTTYCKAEeTCSl.

8.2.4 Pa3mernienne KOHCTPYKIUM OOBEIWHEHUS JOJDKHO  YIOBJIETBOPSTH
CJIEYIONUM TpeOOBAaHUSAM: TPEBHIIIATh YETHIPEXKPATHOTO pa3Mepa TOJITUHBI
winThl (t;; Ha pucyHke 4.5) W JIOJKHO ObITh HE MEHee 3.5 BBICOTHI PacueTHOMU
TUIOMAAN CMATHS OETOHA YKECTKHM YIOPOM; PACCTOSIHUE B CBETY MEXKIY THOKUMHU
ynopamu J0JKHO ObITh HE MeHee 3d ., TAe d 4y, — AUAMETP CTEPKHSI YIopa.

8.2.5 XKenezobeToHHast MTa AOHKHA OBITH 3aaHKEpEHA MPOTUB OTPbIBA €€ OT

cTanpHOM uacTu. llpu KecTkux ymopax, He 00eCleyMBAIOUINX 3aaHKEPUBAHUS
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XKEIe300€TOHHON TUTHTHI, CIEIYyeT MPUMEHSThH JOMOTHUTEIbHBIE MEPhI MPOTHB €€
oTpeiBa. Eciii B 00beIMHEHUN C HAKJIIOHHBIMU aHKEpaMu CABUTAIONIAs CHUJIA UMEET
W3MCHSIEMOE HalpaBJIeHUE JICUCTBHUS, HEOOXOAUMBI ITOCTAHOBKA HAKIOHHBIX
aHKEPOB BCTPEYHBIX HAMpaBICHUN WJIM COYETAHWE HAKIOHHBIX AaHKEPOB C
BEPTUKAJIbHBIMHU.

8.2.6 [lomepeunpie CTHIKM OJIOKOB COOPHOM JKENe300€TOHHOW TUIMTHI CIIEIYET
yCTpauBaTh C MPUMEHEHHUEM CBAapKH apMaTypHBIX BBIMIYCKOB W MOCIEIYIOIIETO
3aMOHOJIMYMBAHMUS 111Ba OETOHOM.

8.2.7 Ilpu cOopHOI 3kene300€TOHHOH TIJINTE MEKIY CTaJbHBIM BEPXHUM TOSICOM
U KEJIe300€TOHHON TIUIMTOW JOJKEH OBbITh MPEeAyCMOTPEH CJod OeToHa WM
pacTBOpa, MPEAOXPAHSIOMINN BEPXHUU MOAC OT Koppo3uu. Ilpu Tommuue ciod
pacTBopa uiau 6eToHa 5 ¢cM u 0oJiee ero cieayeT apMUpOBaTh.

8.2.8 O0ObenuHeHNEe CTAIbHBIX OAJIOK C MOHOJIMTHOM €J1€300€TOHHON IIUTOU
CIIEMyeT BBIMOJHATH IOCPEACTBOM: HEMPEPHIBHBIX TI'PeOCHUYATHIX YIOPOB U3
CTAJIBHBIX TIOJIOC, NMMPUBAPUBAEMBIX K BEPXHHUM I0SICAM CTAJIbHBIX OaJIOK; THOKHX
CTEP’KHEBBIX YIIOPOB U3 apMaTyphl MEPUOAMIECKOT0 TMPO(HIIST; THOKMX IITHIPEBBIX
ynopoB (CcTan-00JITOB); YTOJIKOBBIX YNOpoB. KOHCTpyKTHBHBIE TpEOOBAHMS K
ynopam npuBejieHsl B 8.1.3.

8.2.9 CThIkH cTambHBIX 0AJIOK IO JUIMHE, a TaKKe MX OMOPHBIC YACTH JTOJDKHBI

MPOEKTUPOBAThCs corjiacHo Tpedoanusm CIT 16.13330.

8.3 7Kes1e300eTOHHBIE KOHCTPYKIIMH C KeCTKOI apMaTypoii

8.3.1 O0uue mos10KeHUus

KoHcTpykTuBHBIE TpeOOBaHUS K >KEIE300€TOHHBIM KOHCTPYKIIUSAM C >KECTKOM
apmatypor nospkHbl yaoBieTBopsaTh CII 63.13330 (pazgen 10) ¢ monoigHEeHUSIMH,

MPUBEJACHHBIMU B HACTOSILIEM NOAPA3JIEIIE.
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8.3.2 TpeboBaHus K pa3MepaM cevyeHUIl 3JIeMEeHTOB

8.3.2.1 MunumanbHble pa3Mephl CEUYCHHs JKeIe300€TOHHBIX JJIEMEHTOB C
KECTKOM apMaTypol, ompezensieMble M3 pacyera MO JACHCTBYIOIIUM YCWIHAM U
COOTBETCTBYIOIIUM MPEACIbHBIM COCTOSHUSM, PEKOMEHIyeTCS Ha3HAYATh C yUYETOM
IKOHOMHUYECKUX TpeOOBaHWM, YHHU(PHUKAIMU OMATyOKH U apMHUpPOBAHHS, a TAKKe
TEXHOJIOTUM U3TOTOBJICHUSI KOHCTPYKITUH.

8.3.2.2 [IpunsThle pa3Mepbl CEUYEHHUsS JOJDKHBI 00ecrednBaTh COOIIOICHUE
TpeOOBaHUI MO PACTIONOKEHUIO apMaTypbl B CEYEHHUU (B YaCTHU 3aLIUTHBIX CIIOEB,
1rara CTepKHeH U T.1.) ¥ IO aHKEPOBKE apMaTypBHl.

8.3.2.3 Pazmephl cedeHHMil kele300€TOHHBIX CEUCHHM € JKECTKOM apMaTypoi

lo

CICAYyCT IIPpUHHUMAThL Tak, yTOOBI HMX THOKOCTH B JIFOOOM HallpaBJICHUH HC

lred

npesbimana 80.

8.3.3 3ammTHbII ci10ii OeTOHA

8.3.3.1 TonmuHa 3alIUTHOTO CIIOS JIJISl YKECTKOW apMaTypbl OJDKHA OBITH HE
MeHee 50 MM.

8.3.3.2 I KOHCTpYKIHMii, pabOTalolUX B arpecCHUBHBIX Cpelax, TOJIIUHY
3aIIUTHOTO CJI0A CIeAyeT Ha3HauaTh ¢ yueroMm TpedoBanuii CII 28.13330.

[Tpu Ha3HAYEHUHU TONIIMHBI 3AIIUTHOTO CJI0s1 OETOHA CIEAYET TAK)KE YUUTHIBATH
tpeboBanust CHull 21-01-97*.

8.3.4 PaccTosinue MexKIy OT/AeJIbHBIMH BETBSIMHM 7K€CTKOH apMaTypbl U

OTACJbHBIMHU CTEPKHAMHU TMOKOH apMaTypbl

8.3.4.1 PaccrostHus B CBETY MEX]ly OTJECIbHBIMU BETBAMHU >KECTKOM apMaTyphl U
OTJECNBHBIMU CTEPXKHSIMH THOKOH apMaTyphl HAa3HA4alOT C YYE€TOM YKIAIKd U
YIUTOTHEHUsI OETOHHOM CMECH.

8.3.4.2 Ilpu apMupoBaHuU ABYMs IIBEJIEpaMu, OOpallleHHbIMA CTEHKaMU JIPYT
K JPYTY, PacCTOSHUE MEXKIYy IMOCICTHUMH CleAyeT MpUHUMATh He MeHee 80 MM.

[Tpu apmupoBaHuM ABYMs AByTaBpamMH WM ABYMs IIBeJIEpaMu, OOpalleHHBIMH
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JIpyr K JApYry MOJIKAMH, 3a30p MEXKIy MOJKaMHU CJeayeT NMPUHUMAaTh HE MEHee
50 mm.

Ecnu rubkas apmarypa HE NMPUBApHUBACTCS K KECTKOM, TO PACCTOSHHE MEXIY
HUMU IPUHUMAETCS KaK PacCTOSIHUE MEXKIY THOKUMH CTEPKHSIMHU B COOTBETCTBUU C
tpedoBanusmu CII 63.13330 (moapaznen 10.3).

8.3.5 IIpoaoibHOEe apMHUPOBaHMeE 3JIEMEHTOB

8.3.5.1 HaubGonpmnii mpoleHT apMUPOBaHUS KOJOHH IPOJOJLHON JKECTKON U
ruOkoi apmatypoil npuHumaroT He Ooisiee 15. Ecam mpu pacdyere KOHCTPYKLIMH B
HEll BO3HUKAIOT M3TMOAIONINE MOMEHTHI TOJBKO OT CIYYalHBIX 3KCIICHTPUCHUTETOB,
TO MPOLIEHT APMUPOBAHMSI IPUHUMAIOT HE OoJiee 25 MPOLEHTOB.

8.3.5.2 KecTtkyro apmaTypy THIIA CEpIACYHHKA, KPECTOBOTO H KPECTOBO-
JTUArOHAJILHOTO W KOpPOOYAaTOTO CEYEeHMs CIEAyeT TMPUMEHSITh TMPH MaJbIX
HKCLEHTPUCUTETAX.

8.3.5.3 'ubkyr0 mNpomOIBHYIO apMarypy CJAeAyeT YyCTaHABIMBaThH BO BCEX
ciaydasx. JluameTp mpoJONIbHBIX THOKUX pabOuuX CTEPKHEH CHKATHIX AJIEMEHTOB
MOHOJIUTHBIX KOHCTPYKIMI JOJKEH ObITh HE MeHee 12 MM.

8.3.6 IlomepeuHoe apMupOBaHUE JIEMEHTOB

[Tonepeunas rubkas apmarypa JOKHA YCTaHaBJIMBATHCS JUOO MO pacyery B
cootBercTBUM ¢ 7.1.3, 7mOO COrJIaCHO KOHCTPYKTHUBHBIM TpeOOBAHHUSIM,
npuBeneHAabIM B CI163.13330 (moapasmen 10.3).

8.3.7 AHKepoBKa apMaTypbl

[Tpu >XeCTKOM COMPSDKEHUH CTajlekeIe300€TOHHBIX JJIEMEHTOB MEXIy COo00i
(baslok ¢  KOJOHHAMH W JAp.), CTaJCKEIe300€TOHHBIX  DJIEMEHTOB  C
KEJIe300€TOHHBIMH WJIM CTaJBHBIMHU CIeAyeT oOecreunBaTh Mepeaady yCHIUl
U3TUOAIOIINX MOMEHTOB Ha AJIEMEHTHI JKECTKON apMaTypBhl.

8.3.8 CTbIKkHM 3/IeMEHTOB

8.3.8.1 CthIKK 37€MEHTOB KECTKON apMaTyphl IOKHBI 00ecIeurnBaTh neperayy

PaCUYCTHBIX YCI/IJII/Iﬁ B ME€CTax COCANHCHUA 3JICMCHTOB.
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KoHcTpykinss coenMHEHHsI SJEMEHTOB JKECTKOM apMaTypbl MEXIy COOOM
BBITIOJHSETCSI B COOTBETCTBUU C TPEeOOBaHMS, MPEIBbSIBISIEMBIMU K COCTUHEHUSIM
CTQJIbHBIX KOHCTPYKIIMM C YY€TOM TEXHOJIOTUU OETOHUPOBAHUSI.

8.3.8.2 Ctbiku TuOKON apMaTypbl JOJDKHBI NMPUHUMATHCS B COOTBETCTBHU C
ykazanusimu CII 63.13330 (mogpazzaen 10.3).

8.3.8.3 CThIKM >KECTKOW apMaTypbl JOJDKHBI YJIOBIETBOPATH TpeOOBAHUSIM

CII16.13330 (paznen 14).

8.4 TpyGoOeTOHHBIC KOHCTPYKIMH
8.4.1 O61ue MoI0KeHUsA
8.4.41 ]lns oOecrnedyeHus: 0€30MaCHOCTH M AKCIUTYaTallMOHHOM IPUTOJHOCTH

TpyOOOETOHHBIX KOHCTPYKIIMH TOMHMO TpeOOBaHMI K pacyeTy CIEIyeT TaKxKe
BBHITIOJTHATh KOHCTPYKTUBHBIC TPEOOBAHMSI K MX pa3MepaM U apMHUPOBAHHMIO.

8.4.2 TpeGoBaHnus Kk pazmepam

8.4.2.1 lIpuBeieHHBIE B HACTOSIIEM CBOJE MPaBHJI (POPMYJBI AJS PacuETHBIX
CONMPOTHUBJIEHUI OeTOHAa TPyOOOETOHHBIX KOHCTPYKLMI MPUMEHUMBI JJIs 3HAUCHUM
ty /Dp B npeaenax ot 0.0064 no 0.046. Ilpu apyrux COOTHOIICHUSAX TOJIIWHBI

CTCHOK TPYObl M €€ JWaMeTpa, PacueTHBIE COMPOTHBJICHUS OCTOHA B COCTaBe
TpyOOOETOHHON KOHCTPYKIIMU JIOJDKHBI ONPENENsATbCS Ha OCHOBE HCIBITAHUMN
OTBITHBIX 00OPa3IIOB.

8.4.2.2 Pa3mepnl TpyOOOCTOHHBIX KOHCTPYKIIMM JOJKHBI OBITh HE MEHEe
BEITMYMH, 00ECIICYNBAIOIINX

- BO3MOYKHOCTb Pa3MEIICHUS apMaTyphl, €€ aHKEPOBKH M COBMECTHOM pabOTHI ¢
OCTOHOM;

- OrpaHUYEHNE THOKOCTH CXKATHIX JIEMCHTOB;

- TpeOyeMble IOKa3aTelnu KadyecTBa OeToHa B KOHCTpykuuu corjacHo ['OCT

13015.
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8.4.2.3 Pa3Mmephl ceueHHM BHEIIECHTPEHHO CXKATBIX AJIEMEHTOB Uil 00eCTIeueHus
UX KECTKOCTH CJICyeT MPUHUMATh TAKUMH, YTOOBI UX THOKOCTH lo/i HE mpeBbIIaia:

120 - 11 KOJIOHH, SIBJISTFOIUXCS 3JIEMESHTAMU 31aHUM;

200 - my1st OCcTaTbHBIX AIIEMEHTOB.

8.4.3 TpeGoBaHusi K y3JiaM NPUMBIKAHHUS OKPYKAIOIIUX KOHCTPYKIMA

8.4.3.1 B mMecrax nepenayu Harpy30k Ha TpyOy OT MPUMBIKAIOIINX KOHCTPYKITHIA
B TpyOOOETOHHON KOHCTPYKIIUMU JOJIKHBI ObITh YCTAHOBIIEHBI aHKEPHBIE YCTPOUCTBA
JUTSL TIepepacipeielieHUs] YCUIU MeXIy TpyOoil U OETOHHBIM (3KEJI€300€TOHHBIM)
STTPOM.

B kadecTBe aHKEpHBIX YCTPOWCTB CJENyeT HCIOIb30BaTh IPUBAPEHHBIE K
BHYTPCHHEH IMOBEPXHOCTH TPYObl CTEPKHU WM IUIACTHHBI, WM CIICTyET
yCTaHABIMBAaTh OOJTHI, TPOIYIICHHBIC CKBO3b CTEHKH TPYOBbl. AHKEpPHBIE
YCTPOMCTBA MPOITYCKAIOTCS BHYTPh TpYObI Ha 1/4 ee BHYTpEHHETO AUaMeTpa

AHKEpHBIE  YCTPOWCTBA  JIOJDKHBI ~ OBITHh ~ YCTAHOBJCHBI  BAOJIb  OCH
TpyOOOETOHHOTO AJIeMEHTa Ha YYacTKE JJIMHOM paBHOW JIBYM TuaMeTpam TPyObl B
KaXXAYI0 CTOPOHY OT y3J1a Mepeiadll Harpy3KH.

AHKEpHBIEC YCTPOUCTBA CICAYET paCIpEACNIATh PABHOMEPHO 10 CEUCHUIO TPYOBI
U TIO €€ JUTUHE.

Crnenmyer ycTaHaBIMBaThb B OJHOM CEYCHHMHM HE Ooiee dYeThipex OO0NTOoB,
PacroJIOKEHHBIX PaBHOMEPHO IO OKPYXHOCTH TpyObl. Baoms ocu TpyOml MecTta
paccTaHOBKU OOJITOB CIiEAyeT CIABHUTraTh (Tak 4TOOBI psifibl OONTOB 0Opa30OBHIBAIN
cnupay). CedeHusi, B KOTOPBIX YCTaHABIMBAIOTCS OOJTHI, PACCUYMTHIBAIOTCS Ha
MPOYHOCTh C YYETOM OCJIa0JeHUI CTEHOK TpyObl. [Ipr HemoCTaTOUHOM MPOYHOCTH,
TOJIIMHY CTEHOK BOKPYT OTBEPCTHUH IMOA OOJITHI HEOOXOJWMO YBEIHMYWUTH 3a CUET
NpUBapKH HakJIagoK. KolMyecTBO mNpHUBApEeHHBIX aHKEPHBIX KOHCTPYKIIUN C
BHYTPEHHEH CTOpPOHBI TPyObl HE OrpaHuuyuBaercs. [[js paBHOMEpHOU mepeaaqu
YCWIIMH ¢ TPyOBI Ha OETOH, C KOKI0M CTOPOHBI OT y3j1a Iepeadn Harpy3Ku JOJDKHO

OBITh YCTAHOBJICHO HE MEHEE BOCHbMU aHKEPHBIX YCTPOUCTB.
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8.4.3.2 TpeOyemoe 1o pacyeTy KOJTUYECTBO aHKEPHBIX YCTPOMCTB OIpeAesSeTCs
MepPETArOIICICS Ha HUX HAarpy3KOM, WX MPOYHOCTHIO HA CPE3 U MPOYHOCTHIO OE€TOHA
Ha CMSTHE MO/l AHKEPHBIM YCTPONCTBOM.

Harpy3ka Ha aHKep BBIUUCISACTCS, UCXOS U3 CISTYIOMINX MPEAMOCHUIOK.

- Ycunus, mnepenaBaeMble B y3J€ MPUMBIKAHHMS KOHCTPYKLIMHA Ha TpYyoOy,
nepepacrpeesoTcs MeXITy OCTOHHBIM (KeIe300€TOHHBIM) SIIPOM M TPYyOOM Kak
MEXIYy YOPYTHMHU TeJlaMH — MPOIMOPIHOHAIEHO HMX KECTKOCTAM. M3rmbaromue
MOMEHTHI MepepactpeesoTCs MPONOPIUOHATBHO U3TUOHBIM KeCTKOCTAM. Cuilbl,
HalpaBJICHHBIC  BIOJb  NPOJOJBHOH  OCH  TpPyOBI, TepepactpeneisatoTCs
MPOTMOPIIMOHAIIBHO JKECTKOCTSIM Ha pacTsikeHue-cxkaTtue. [Ipu pasHbIX JiMHax
(Ly,L2) TpyOOOETOHHBIX 3JEMEHTOB, PACIOJIOXKEHHBIX C O0EHMX CTOPOH OT Yy3ja
nepeaadynd Harpy3kd, WIM TPH Pa3HBIX pa3Mepax CEUEHUH ITHUX DJIEMEHTOB (IIPH
pasueix EiJi, ExJ, u EjA;, E A, ) mepenaromieecs: ycuime pacupeacisieTcss MeXIy
STHMHM 3JICMEHTAMH TPOMOPIIMOHAILHO UX MOTOHHBIM kecTkocTsIM (Eqli/Ly, Eslo/L,
501051 E]_Al/l_l, E2A2/L2).

- AHKEpHbBIE YCTPOWCTBAa PACCUUTHIBAIOTCS HA Cpe3 OT ACHCTBHS YCHIIHM,
nepearmmuxcs Ha OeTOH.

- beron siapa paccumteiBaetcs Ha cmsatue B coorBetctBum ¢ CII 63.13330. B
TOM CJIy4ae, €CJId aHKEPHOE YCTPOMCTBO MKECTKOE, MpPHU pacyeTe Ha CMSITHE
MPUHUMAETCS, YTO JaBJICHHWE aHKepa Ha OETOH paclpeiciecHO PaBHOMEPHO II0
IO TPOEKIIMK aHKEpa Ha HOpMaJIbHOE ceueHue aneMeHTa. B Tom ciydae, eciu
aHkepbl THOKUE (TuUmna cTaja-00JTOB), TO JABJICHHE aHKEpa Ha OETOH MPUHHUMAETCS
10 TPEYTOJBLHOM 3IIOpE M0 JIJTMHE aHkepa (0T Kpasi OETOHHOTO sijpa - 0 Paguycy).
[Tonepex ocu aHkepa Harpy3ka Ha OETOH pacrpesereHa PaBHOMEPHO 0 MPOSKINH
ankepa . [Ipy 3TOM MpUHUMAETCS, YTO BJIOJIb OCH aHKepa (0T Kpasi OETOHHOTO spa
— 1O paauycy) BCA Harpy3ka NpWIOKEHa B Tpeneiax TpPeX HaUMEHbBIINX
MIOTICPEYHBIX pPa3MepOB aHKEpa.

- [lpu BbIYMCIIEHHH >KECTKOCTEW OETOHHOTO SApa, MPUHUMAETCA HAYaJIbHBIN

MOJyJIb YIPYrOoCTH OETOHA MPHU KPAaTKOBPEMEHHBIX Harpy3kax Ep . [Ipm Hammuum
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MIPOJOJILHOM CTEPKHEBOU apMaTyphl B SIAPE, B PACUETE UCIOJIB3YETCS TPUBEACHHBIN
MOZYJIb YIPYrocTu marepuana. [IpuBeneHne BBINOTHAETCS KaK IPU PACTSKEHUU-
COKATHH.

- Ycunus, MpuiIoKeHHBIE B Y3Ji€, HApaBJIeHHbIE BJOJIb TPOAOIBHONU OCH TPYOBI
U MPUXOJAIIMECS Ha JEMEHT C KaXJA0W CTOPOHBI Y3JIa, IOJKHBI ObITh BOCIIPUHSTHI
BCEMHM aHKEpPAMH, YCTAaHOBJICHHBIMH Ha 3TOM a3nemeHTe. [lpm 3TOM ycunms
pacrpeensroTcss MEKy 3TUMU aHKEPaMU ITIOPOBHY.

- CyMMapHbIi W3ru0aromii MOMEHT, MPUJIOKEHHBIN B y3Jie U MPUXOIAIIUNACS
Ha OJJIEMEHT C KaXXJOW CTOPOHBI y3/1a, JOJDKEH OBbITh BOCHPHHAT aHKEpaMu,
YCTAaHOBJICHHBIMU Ha 3TOM 3yieMeHTe. [Ipu 3TOM yCwiHsl pacupenessiroTcsl MEexXy
JBYMSI [TapaMU TUaMETPAIbHO MPOTUBOIMOJIOKHBIX PAJIOB aHKEPOB, PACIIOIOKEHHBIX
HamOoJiee OJM3KO K IUIOCKOCTH ACHCTBUS CyMMapHOro MoMmeHta. Bce aHkepsl B
YKa3aHHBIX psiiaX Harpy>KeHbl IOPOBHY.

- Pacuer Bemomnsiercs B cootrBerctBUM ¢ CII 16.13330  nna nHaumbosiee
Harpy>K€HHbIX aHKEPOB.

8.4.3.3 JlommyckaeTcsi HE yCTaHABIMBATh aHKEPHBIE YCTPONCTBA B CIIyJasx, KOTaa
NpPUMEHSIETC 0CcO00 JKECTKask KOHCTPYKUHUS y3ja, oOecreuMBarolias nepenavy
YCUJIMH OT MPUMBIKAIOUIMX KOHCTPYKUUH Ha OETOHHOE Aapo M TpyOy Kak OT
YKECTKOTO Tena.

8.4.3.4 B y3nmax NpUMBIKAHHUS OKPYKAIOIMIMX KOHCTPYKIMM JOJKHBI OBITH
BBIMIOJIHEHBl HEOOXOAMMBIE pacueThl MPOYHOCTH TPYObl M JOMOJTHHUTEIHHBIX
anemMeHToB y3na B coorBeTcTBUM ¢ CII 16.13330. [Ipu meiicTBUM IpOIOIBHON CHIIBI
C U3ruboM, pacueTHOe CONPOTHUBIICHUE MeTasla TPYObl MPUHUMAETCS] TOHUKEHHBIM
B COOTBETCTBUU C /.2.1.2.

8.4.4 TpeOGoBaHNs K ApMUPOBAHNIO

Hapyoscnouii  cnoti 6emona  medncoy cmeposcHAMU  NPOOOIbHOU CMEPHCHEBOU

apmamypbsl U CmeHKamu mpyowl
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8.4.4.1 HapyxHblii ciioii 0€TOHa MEXIy CTEpKHAMU HPOAOJIHHON CTEPKHEBOU
apMaTypel M CTE€HKaMd TpyObl [OJDKEH O0ecnednMBaTh COBMECTHYIO pPaboTy
OETOHHOTO s]pa ¢ TpyOoil, COBMECTHYIO pabOTy apMarypbl ¢ OETOHOM, aHKEPOBKY
apMaTypbl B OETOHE U BO3MOXXHOCTb YCTPOWCTBA CTBIKOB apMAaTyPHBIX 3JIEMEHTOB,
KaueCTBEHHOE U3TOTOBJIEHUE KOHCTPYKILNMH, CBSI3aHHOE C YKJIAJIKON U YIUIOTHEHUEM

OETOHHOM CMECH.

8.4.4.2 TonmuHy Hapy>XHOTO CJIOSI OETOHAa MEXAYy CTEPKHSIMH MPOIOJIbHOM
CTEpKHEBOW apMaTyphl U CTEHKaMU TPYOBb! (B CBETY) cleAyeT IPUHUMATh HE MEHEe
JIMaMETpa CTEPIKHS apMaTypbl U HE MeHee 20 MM.

JIJ1s1 KOHCTPYKTUBHOW apMaTypbl MUHUMAJIbHBIE 3HAYEHHUS TOJIILUHBI HAPY>KHOTO
ciiosi 0eTOHa MPUHUMAIOT Ha 5 MM MEHBUIE MO CPABHEHHUIO C TpeOyeMbIMH MJis

paboueil apMaTyphl.
MunumanvHvle paccmosnust MesHcOy CMepAHCHIAMU APMAMYpbl

8.4.4.3 MuHuManbHble PAcCTOSHUS B CBETYy MEXAY CTEPXKHSIMH apMaTyphl
clelyeT NPUHUMATh TAKUMHU, YTOOBI 0OECIIEYUTh COBMECTHYIO pabOTy apMaTyphl C
OETOHOM M KaueCTBEHHOE M3TOTOBJIEHUE KOHCTPYKIUI, CBSI3aHHOE C YKJIAIKOH U
YIUIOTHEHHWEM OETOHHOW CMECH, HO HE MEHEE TMaMeTpa CTEPXKHS, a TAKKE HE MEHEe:

30 MM - TpH TrOPHU3OHTAJIBLHOM WJIM HAaKJIOHHOM IOJIO)KEHMHM KOHCTPYKLHH IPU
OETOHHPOBAHUM.

50 MM - IpH BEPTUKAILHOM TMOJIOKEHUU KOHCTPYKIMH MPU OETOHUPOBAHUH,
IIpooonvroe apmuposanue

8.4.4.4 B xene300eTOHHOM siipe TpyOOOETOHHOrO 3JeMEHTa oOlias IUIOAb
CEUEHHMsI MPOJIOIBHOW CTEP:KHEBOW apMaryphbl, €Cii OHa TpeOyeTcs MO pacuery, B
IpOLEHTaX OT IJIOUIaId CeYeHUs OETOHa, cleyeT IPUHUMATh HE MEHEe:

0,2% - B m3rubaeMbIX M BHEIEHTPEHHO CXAThIX 3JEMEHTaX MpU THOKOCTH -

lo/ired S 17’
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0,5%-80 BHCIICHTPEHHO CKaThIX  JJIeMEHTaX  Npu  TUOKOCTH o/
lo/ ired > 87s

JUISL TIPOMEXKYTOUHBIX 3HAUEHUN TMOKOCTH 3JIEMEHTOB 3HaueHHE Kod(uimeHTa
apMHUPOBAHUS OMIPEACIISIOT 0 WHTEPTIOJISIINH.

8.4.4.5 beronHoe (>keye300€TOHHOE) SAPO TPYOOOETOHHON KOHCTPYKITUHU JTOJKHO
cooTBeTcTBOBaTh, TpeboBanmsiM CII 63.13330, npenbsaBiseMbpIM K W3TOTOBJICHHIO,
BO3BEJICHUIO U DKCIUTyaTallud OETOHHBIX U JKEJIe300€TOHHBIX KOHCTPYKIIHM.

8.4.4.6 AnkepoBKa CTEpKHEBOW apMaTyphl, a TaKXKe COCAMHEHHUS CTEP>KHEBOU
apMaTypbl  KEIe300€TOHHOIro  siipa  TPYOOOETOHHOTO  3JIEMEHTa  JOJIKHBI

ynoBieTBopATh Tpeboanusam CIT 63.13330.

9 lIpoexkTHpOBaHME COETUHUTEIbHBIX 3JIEMEHTOB
CTaJIe:KeJIe300e TOHHBIX KOHCTPYKIMH
9.1 KoMno3uTHbIE KOHCTPYKIIUYU U3 7KeJ1€300€ TOHHBIX IJIUT U

CTAJBHBIX 0aJI0K
9.1.1 Pacnpene/ieHue CABMTaOIIHUX YCUJIHI M0 IBY 00beIMHEHUA
7KeJIe300eTOHHOM IJIMTHI M CTAJTbHOM KOHCTPYKIHUH B CJI0KHbBIX
cJIy4asix BO3/1eiCcTBUil
9.1.1.1 PacmipenenieHre CABUTAIOIIMX YCHJIHMHA S;, BBIUMCICHHBIX MO (Qopmye
(6.63), Mexay pacyeTHbIMU CEUYEHHSIMHU CIIeyeT MPUHUMATh MO TPEYyroJbHON

AMIOPE C IJTMHON OCHOBAHUS @; , BEIYUCICHHOM 0 hopmyiie (6.64), mpu 3TOM

si=2 9.2)

ai’
r7ie S| — MHTEHCUBHOCTb HOTOHHBIX CIBUTAIOIIUX CHII.
9.1.12Tlpu pacmpeneneHUd OKOJOOMOPHOTO CIABUTAIONIETO YCHUJIHS  OT

MOMEPEUYHBIX CHUJI SpQ ciIeayeT NpuHNUMaThb, YTO MHTCHCUBHOCTb COOTBCTCTBYIOIIHUX

IIOTOHHBIX CABUI'alOIIMNX CHJI SpQ U3MeHseTcsd B 00e CTOPOHBI IIO Hp)IMOJ'IHHCfIHOfI
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SIIOPC OT CCPCAUHBbI IJIMHBI OKOJIOOIIOPHOI'O Yy4YaCTKa, IIpyu 3TOM OpJuHaTa B

CepeInHEe OKOJIOOMIOPHOTO yJacTKa paBHA

— 115500
pQ =

(9.2)
9.1.2 PacyeThl IO NPOYHOCTH 00bEeIMHEHMS KeJ1e300eTOHA U CTAJIH
rHOKMMU YyIIOPpaMH U aHKepaMu
9.1.2.1 CaBuraromee ycwime Sy, MPUXOASINEecs Ha OJUH THOKUN yIop, JOIKHO
OTBEYATh CIAEAYIOMIUM YCIOBHIM TPOYHOCTH:
Sh < Prg, (9.3)
rae P,; — Hecymas crmocoOHOCTh yIiopa Ha CIBUT, TPUHUMAEMast:

- I YIOPOB B BHUJE INPOKATHBIX IIBEJJIEPOB, JBYTaBPOB, YIOJKOB 0€3

MOAKPEIUISIONINX pedep

Prq = 0.55(tsy + 0.5¢,,)bgy/T0R,, kH, (9.4)

- JUTsl THOKUX YIIOPOB B BHJIE KPYIJIBIX cTepkHed npu 2.5<1/d <4.2,

PT'd = 024‘ldan1/ 10Rb , KH, (95)

- 7151 THOKUX YIIOPOB B BUJIE KPYTJIbIX cTepskHei npu |/d > 4,2

Prg = dtzm\/TRb , kH, (9.6)
Jlis TMOKUX YMOpPOB B BHUJAE KPYIJIBIX CTEp)KHEH IOJHKHO OBITh, KPOME TOTO,
BBITIOJTHEHO yCJIOBHE
Sp < 0.063d5,Y:R, , xH. (9.7)
B ¢opmynax (9.3) — (9.7):
trr — CyMMa paauyca 3aKpyrJIeHHs ¥ HauOOJIbIICH TOJIIUHBI MOJIKH IPOQuUIIs,
CM;
t,, — TOJIIMHA CTEHKU PO, CM;
| — nuHa Kpyraoro cTep>kHa rHOKOTO yrnopa, cMm;
dgn — IMAMETP CTEPXKHS TMOKOT0 yIopa Wiv aHKepa, CM;
b4, — MIMpHHA MJIOLIAAN CMATHUSL OETOHA YIIOPOM, CM;

Ry, Ry, Y, — mpunuMaroTcs coryacHo 6.2.1.2,
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9.1.2.2 Casuratoniee ycuiaue Sy, IpUXosiIeecs Ha OJIMH HAKJIOHHBIN aHKep U3
apMaTypHOM CTaju KPYIJIOro cedeHus (TJIagKOTo WIM MEePUOJIHYSCKOr0 MPOQHIIS)

HJIM Ha OAHY BCTBb IICTIICBOTI'O aHKEPA, JOJKHO OTBCUYATDH CIICAYIOIUM YCIIOBUAM!

Sp < 0.144,VcRy cos @ + dg,/10R, sin a, kH, (9.8)
Sp < 0.144nY:Ry (cos a + 0.8 sin ), kH, (9.9)

rae A,, — IUIOIAAb MOMEPEYHOrO0 CEUYEHUSI CTEPXHS aHKepa WM BETBH aHKEpa,
CM2;

Q — yroJl HaKJIOHA aHKepa K MOBEPXHOCTU CTaIbHOU KOHCTPYKIUU.

Jlnst aHKepoB, pa3BeleHHBIX B TiaHe, B Gopmynsl (9.8) u (9.9) BMecTo COS¢
ClIeAyeT TOJACTaBIATh TPOU3BEICHUE COS -COSf, TAe [ — Yrod MexXIy
TOPU3OHTAJIBLHOM MPOCKIIUEN aHKEPA U HANIPABICHUEM JICVCTBUS CABUTAIOIICH CUJIBI.

Capuraroiiee ycuiane, BOCOPUHUMAEMOE CKAThIMU HAKJIOHHBIMU aHKEpaMH, HE
JOJDKHO TpeBbIIaTh 25 % MOJHOTO CABUTAIOIIETO YCHIIMS, JIEHCTBYIOUIETO Ha
pPacCUMTBHIBAEMOM YYACTKE.

9.1.2.3 Ilpu oObenuHEHNHU >KENIe300€TOHHOW YacTH CO CTajJbHOM C TMOMOIIBIO
HAKJIOHHBIX AHKEPOB M3 IOJOCOBOM CTalIM TOMIMHOM t,, OT 8 g0 20 MM u
mpuHoil ot 20 1o 80 MM cAaBUTaroNIee YCHIHNE Sy, MPUXOASIICECS HA OJWH aHKEp

WM OJIHY BETBB IMETIEBOTO aHKEPa, CIeayeT mpoBepaTh no ¢opmye (9.8), 3amensis

d? BEIpakeRHEM ton\/Agn (TI€ Loy — B CM).

9.1.2.4 Ecniiu HaKJIOHHBIE WJIM BEPTUKAJIbHBbIE AHKEPbl HAXOJSATCS B BBICOKOM
KEJIe300€TOHHOM pedpe M HCIOJIBb3YIOTCA Uil BOCHPHUHATHS B HEM TJIaBHBIX
pacCTITrMBAIOIIMX HANPSHKEHUM, PACTATUBAIOLIME YCWIMS B HAKJIOHHBIX aHKEpax
CleayeT OMpeAesisiTh KaK B apMaTypHBIX OTruOax OOBIYHOIO JKele300€ToHa, a B
BEPTUKAIbHBIX aHKepax — aHaJOTMYHO YCHUIMSAM B XOMyTax OOBIYHOTO
xene3zo00eToHa. JlomyckaeTcss JOCTaTOYHOCTh CEUYEHMsI aHKepa JJisi BOCIIPUHSTHUS B
HEM 3TOT'0 PACTATUBAIONIETO YCUIIMS U CABUTAIOIIEH CHIIBI MEXTY KEJIe300€TOHOM U

CTAJIBIO IPOBCPATH HE3ABUCUMO U YCUJIMA HC CYMMHPOBATD.
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9.1.3 PacueTbl 10 NPOYHOCTH 00beTUHEHUS JKeJ1e300eTOHA U CTAJIH

BBICOKOIIPOYHBIMH 00JITAMH, 00:KUMAIOIIUMU KeJ1e300€TOH

9.1.3.1 Ycunue HaTsDKEHHsSI BBICOKOMPOYHOrO OO0JITa CIIEAYET OINPEeAessaTh IO

dbopmyie
Nyp = Nppn — AN, (9.10)

rae Npp , — KOHTPOIMPYEMOE yCUIIME HATSHKEHH O0JITa;

AN — moTepu yCWINHA HATSDKEHHS] OT YCaAKW U TMOJI3y4yecTh OETOHa IUIUTHI U

CJIOSI pacTBOPA MO/ ITUTOM.

[Ipy KoHCTpykmMH OOJNTOBOTO OOBEAWHEHUS TI0 pUCYHKY 9.1 mortepu
JIOTTYCKAETCs ONPENesTh Mo hopMyie

AN =Ny}, ,(0.23 — 0.0025¢), (9.11)

rae t < 50 cM — cyMMapHas TONIIWHA TTUTHI U CJIOS PACTBOPA IO OCH OTBEPCTHS.

9.1.3.2 Bo (ppUKIITMOHHOM COEIWHEHUU KEJIe300€TOHHOUW IIIMTHI CO CTAThHBIM
nosicoM (4epe3 cloil IEMEHTHO-TIeCYaHOTO PACTBOpPA WJIM MPHU HEMOCPEICTBEHHOM
KOHTAKT€) MPHU YCIOBUM OYMCTKHU TOsiCAa CABUTAIONICE YCUIIUE, TMPUXOJSIIeecs Ha

OJIMH BBICOKOIIPOYHBIN OOJIT, AOJHKHO OTBEYAThH YCIOBHUIO
S <~ #'Nup (9.12)
rne Ny, — ycuinne HaTsHKeHHs] BBICOKOTIPOYHOTO O0Ta, mpuHuMaemoe 1o 9.1.3.1;
k = 1.3 — xorddunmeHT 6e30macHOCTH;
p' — ko3 PUIIUEHT TPEHHUS, TPUHUMAECMBIN PABHBIM:
0.60 — mpu OMOHONMYMBAHUU IIBA LEMEHTHO-TIECYaHBIM PACTBOPOM WJIM TPH

IUIMTE U3 MOHOJIUTHOIO JKEJIe300€TOHA;

0.45 — ipu HETTOCPEACTBEHHOM KOHTAKTE COOPHOTO JKeJIe300€TOHA CO CTaNbIO.
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| 1l LA

T

4 i

1 — BBICOKOTIPOUHBIN 0OJNT; 2 — OTBEpPCTHE B OCTOHE; 3 — apMaTypHBIN Kapkac; 4 —
pacnpenenuTenbHas MoAKIaAKa

Pucynok 9.1 — Konctpykiiust 601TOBOTO 00beTMHEHUS

9.2 Kes1e300eTOHHbIE KOHCTPYKIUHM € K€CTKOW apMaTypoii

9.2.1 lIpoekTUpOBaHNE COETMHEHUI IJIEMEHTOB KECTKOH apMaTypbl

[TpoexkTupoBaHHE COEIMHUTENBHBIX DJIEMEHTOB >KECTKOM apMaTyphl JIOJIKEH
npoBoauTkes corstacHo CIT 16.13330 (paznen 14).

9.2.2 lIpoekTUpOBaHNEe THOKUX YIIOPOB M AHKEPOB

9.2.2.1 Ilpu paccMOTPEHHUH CONIPOTUBIICHUSI CABUTY IO KOHTAKTY MEXY CTaJbIO
¥ OCTOHOM B MeCTax MPUJIOKEHUS HArpy3KH CIIEAyeT y4ecTh BHYTPCHHHE CHIIBI U
MOMEHTBHI, BO3HHKAIOIINE OT 3JEMEHTOB, IPUKPEIUICHHBIX M0 KOHIIAM, U HArpy3KH,
JEHCTBYIOIINE TIO JUTMHE DJIEMEHTA, pacipeIesieMble MEKTy CTAThIO M OETOHOM.

9.2.2.2 Ecnu  cramexene300€TOHHBIE  CXKATble  AJIEMEHTHl  ITOJABEPIKCHBI
3HAYUTEIILHOMY TIOTIEPEYHOMY CABUTY (HampuMmep, NpU ACHCTBHM MECTHBIX

MOMEPEYHbIX HArPy30K M KOHIIEBBIX MOMEHTOB), TO CJIeAyeT 00eCleyuTh rnepeaady
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COOTBETCTBYIOIIUX TMPOJOJBHBIX KacaTeIbHBIX HAMPSHKEHUH MEXKIY CTalbl0 |
OETOHOM.

9.2.2.3 Ecnmu B MecTax MPUIOKEHHUS HArpy3Kd WM W3MEHEHMs TOMEPEUHOIO
CCUCHUS MPEBBINICHO PACYCTHOE 3HAUCHUE COMPOTHUBIICHUS CIABUTY Tg4, TO B ITHUX
MeCTax CJIeIyeT MpeIycMaTpruBaTh yCTAHOBKY YIIOPOB.

Ecnm moBepXHOCTh CTaJBbHOTO CEUYEHUS, KOHTAKTUPYIOIIas ¢ OETOHOM, HE
OKpaleHa, 00e3KUpeHa U He MMEET OKAJIWHBI WM PKABUYMHBI, TO B KaUECTBE Tgy

MOJKHO IIPUHATH BEJIMYHUHBI, IIPUBCACHHBIC B Ta6JII/II_[€ 9.1.

Taonuma 9.1

Tun nonepeyHoro ceueHust Tra> Mlla
[TonHOCTBIO 00€TOHUPOBAHHbBIE
CTaJIbHBIE TIPO(HIIU 0.30
[Tonku 4acTUYHO OOETOHUPOBAHHBIX
CEYEHUN 0.20
CreHku YaCTUYHO
O0OETOHUPOBAHHBIX CEYCHUN 0.00

3HaueHue Tp,, YCTAaHOBJIEHHOE B Tabmuie 9.1 s momepedHbIX CEYeHUM C
MOJIHBIM OOE€TOHHUPOBAHUEM, TPUMEHSIOT B CEUEHUSX C TOJIIMHON 3alIUTHOTO CIIOS
He MeHee 40 MM M IPH HaJUYMKM MONEPEYHOTIO M MPOJOJBHOTO apMUPOBAHUS B
cootBeTcTBUM C 8.3.4 1 8.3.5.

9.2.2.4 Tlpu otcyTcTBUM O0Jiee TOYHOTO METO/A, JJIMHA TMPWIOKEHUSI HArPy3Ku
HE JOJDKHA TpeBblath 2b wnu L/3, rie b— MUHUMAIIBHBIN MOTIEPEYHBIN pazMep
KOJIOHH, a L —/1JITMHa KOJIOHHBHI.

9.2.2.5 Ecniu rubkue ynopsl NPUKPEIJIEHbl K CTEHKE MOJHOCTHIO MM YACTUYHO
OOETOHHPOBAHHOTO CTaJbHOTO JABYTAaBPOBOI'O WJIM IMOAOOHOIO €My CEUYEHHS, TO
CJIElyeT YYUTHIBATh CUJIbI TPEHHSI OT OTPAHUYEHUsI OOKOBOIO paciIMpeHusi OeToHa
CMEXHBIMH CTaJbHBIMU TMOJIKAMH. OTH CHJIBI J00ABISIIOTCS K PacyEeTHOMY

COIIPOTUBJICHUIO COCIUMHUTCIBbHBIX I[GTEIJ'ICﬁ . I[OHOJ'IHI/ITCJ'IBHYIO HCECYIYIO
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. UP o
CHOCO6HOCTB MOXHO IIPHUHATHL PABHOU H Td/z AJIAd KaXXA0U MOJIKK U OJId KaXI0T'O

TOPU30HTAIILHOTO psiia C YHNOpaMH, Kak IOKa3aHo Ha pucyHke 9.2, rmepu —
COOTBETCTBYIOIIMK KO3(pUIMEHT TpeHus, a P.; — Hecymas CHOCOOHOCTb
OTZIEJIBHOTO TMOKOTO yIriopa, IpUHUMAETCSl B COOTBETCTBUM € 9.1.2.1 B 3aBHCUMOCTH
oT Tuna ynopa. JlJI1 HEOKpAIIEHHBIX CTAJIbHBIX CEYEHHI 3HAaY€HUE [ JOIMYCKaeTCs
npuHuMaTh paBHbIM 0.5. PacronoxeHue ynopoB NPUHHUMAIOT B COOTBETCTBHH C

pUcyHKoM 9.3.

—a T - : \ -
pRy/2 HBy/2 pRy/2
A A AN
u _ | A, B

A
<300 <400 | ‘ <600

Pucynok 9.2 - CxeMbl yCTaHOBKM THOKHUX YIIOPOB B CTAJICKEIE300€ TOHHOM
DJIEMEHTE Ha MPUMEPE CEUCHUS C KECTKOW apMaTypoi ABYTaBPOBOTO OUEPTAHUS
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Ipuioxkenue A
(cnpaBOYHOE)

OcHOBHBbIC OyKBeHHbIC 0003HAYCHUS BeJINYNH

Yeunus, koagppuyuenmol pabomuvl om HeWHUX HASPYZOK U 8030€UCMBUL, HANPANCEHUS 8

Vs
Y1

Y2
Yan

Vb Ver Vel

Vbi
Yr
Ym1
Yn
Vstab

n
0p, 0y
O-bf

Ncr
Prd
Q
Q»
Qp

i
SleslN

Sab
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NONepeyHoM ceveHuu d1emMeHma
K03 PHLIMEHT ycTIoBUS PabOThI aHKEPA;

KO3(QULIHEHT yCI0BUIA PabOThl BEPXHETO CTAIILHOIO M0sICa,
YUUTBIBAIOIIMNA €T0 pa3rpy3Ky MPUJIETAIOIINM HeIOHAPSKEHHBIM
OETOHOM;

KO3 QULHEHT ycI0BUIA pabOThl BEPXHETO CTAIBHOIO I05ICa;
KO3 QULIHEHT yCI0BUI pabOThl aHKEPOBKU CTEP>KHEBOM
apMaTyphl;

KO3 PHULHEHTHI YCIIOBHM pabOThI 37IEMEHTOB CTAJIbHBIX
KOHCTPYKIMU U COCTUHEHUM;

KO3 PHUIIMEHTHI YCIOBHUI paboThl OeTOHA;

KO3 QUIHMEHT HAZeKHOCTH 110 HAarpy3Ke;

K03 QHUIHEHT yCTIOBHS pabOTHI CTEHOK TO(POB HACTHIIA

KO3 PHUIIMEHT HAZEKHOCTH 110 OTBETCTBEHHOCTH

K03 pULIMEHTa HAJIEKHOCTH [0 YCTOMYUBOCTH CUCTEMBbI

KO3 QUIHEHT, yYUTHIBAIOIINN BIUSAHUE IPOJOIBHOIO U3rnda
(mporuba) sneMeHTa Ha €ro HECYIYI0 CIIOCOOHOCTb
HaIpsDKEHUs B OETOHE U B apMaType

HanpsDKeHUs B KpaiiHell pubpe OeToHa

HAIPSDKCHUS B PACTSIHYTOM BOJIOKHE OETOHHOTO sIpa
HaINpsDKEHHE B 1-TOM y4acTKe JKECTKOM apMaTyphI

pacyeTHOE 3HaYEHHUE CONPOTHUBIIEHUS CIIBUTY

U3rHOArOINA MOMEHT

MpeAebHBIA U3TNOAIOUNA MOMEHT

IIPOJIOJIbHAS CHUJIA

KOHTPOJIMPYEMOE YCUIIME HaTsKeHUs OoTa

YCIIOBHAsI KpUTHUYECKAs CUJIa

IIpeAeIbHOE 3HAYEHNE MTPOIOJIBHON CHIIBI, KOTOPYIO
BOCIIPUHUMAET 3JIEMEHT

YCIIOBHAsl KpUTHUYECKAs CUIa

Hecyliasi ciocoOOHOCTh YIopa Ha CIIBUT

norepeyHas cuia

noriepevHas cujia, BOCIpUHUMaeMasi 0ETOHOM

rorepeyHas Cuiia, BOCIpuHUMaeMas Tpyooi

MHTEHCUBHOCTbH ITOTOHHBIX CABUTAIOIINX CHIJI

KOHIIEBBIE YCUJIHS, OTPBIBAIOIINE KEJIe300€TOHHYIO IIIUTY OT
CTaJIbHOW KOHCTPYKLIUH

IIOJIHOE KOHIIEBOE CABUTAIOIIEE YCUIINE

CABUTAIOLEE YCUIINE, TPUXOAAIIMECS HA OAUH YIIOP
C/IBHTAIOIIEE YCHIIUE T10 IIBY OOBEANHEHHS KeJIe300€ TOHHOM
IUTMTHI U CTAIBHON KOHCTPYKIIUU

IIPOJIOJIBHOE CABUTAOIIEE YCUIINE, BOSHUKAIOIIEE OT
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TEMIIEPATYPHBIX BO3JEHCTBUI U yCaJlKi O€TOHA, aHKEPOBKHU
BBICOKOIIPOYHOU apMaTypbl, BO3AECHCTBUS IPUMBIKAIOIIEH BaHTBI
WJIM PacKOCa U T.J

C/IBUTAIOIME YCHIIUS B OOBEIMHUTEIILHOM LIBE OT MONEPEYHBIX
CUII

OKOJIOOIIOPHOE CIIBUTAIOLIEE YCHIIAE OT IOINEPEYHBIX CHII
MHTEHCHUBHOCTD IIONOHHBIX CIBUTAIOIIMX CUJI

COIIPOTHUBIICHUE aHKEPHBIX YIIOPOB CABUTY OETOHA IO KOHI[AM
HACTHIIA;

COIIPOTHUBIIEHUE PUQOB, PACTIOIOKEHHBIX Ha CTEHKaX HACTHUIIA,
C/IBUT'Y OTHOCUTEIJIHO OeTOHa

pPaBHOMEpHOpACIIpECIICHHAs HAarpy3Ka

KO3 QHUIHEHT, OTIpeIeIsIeMbIi B 3aBUCIMOCTH OT CXEMBI
packiaKyu HacTUjIa

KOO QHUIMEHT, 3aBUCALIMIA OT BEIMYMHBI OMOPHOW pEaKIHH B
MIPUHATON pacyeTHOM cXeMe Hepa3pe3HOoro HacTUiIa

XapakmepucmuKku mamepuanos
KO3 QHUIMEHT MPUBEICHHUS MATEPHUAIOB COOTBETCTBEHHO OETOHA,
HAaCTUJIa, apMaTypbl, CTAILHOTO JIEMEHTA U TPYObl
KO3 QULIHEHT HAaZEKHOCTH 110 CTaJIH;
K03 (HUIIMEHTHI HAZCKHOCTH 10 OETOHY;
KOA((ULIMEHT HaJIeKHOCTH 10 apMaType;
KO3(PUILIUEHT KECTKOCTH CTEPKHEBOTO aHKepa
OTHOCHTEJNbHAs JieopMaltsl CKaToro OETOHa MPH HAIPSIKEHUSX,
PaBHBIX I
npenensHas (Ui CcTalexene300€TOHHBIX  KOHCTPYKIHIN)
OTHOCHUTENbHas jAedopmanusi O€TOHAa B YPOBHE IIEHTpA TSKECTH
€ro MoNepeyHoro CeueHust
OTHOCHTEJNbHAs 1eopManys pacTIHYTOW apMaTyphl TIPU
HaINpsOKEHUSAX, PABHBIX I
KO3 QUIMEHT TpeHus
3HAa4YeHUE TPAHNYHON OTHOCUTEIBHOM BBICOTHI CKATOW 30HBI
CeueHMs
Kod(pUIMEeHT moI3y4yecTu OeToHa

HayaJlbHbIM MOJIyJIb YIPYrocTH O€TOHA MPU CXKATHU U
PaCTSKEHUU;

MOJyJb yHpYyFoetH nedopMmaluu OeToHa, orpeesiseMblid B
3aBUCUMOCTH OT ITPOJIOJKATEIBHOCTH IEUCTBUS HATPY3KH U C
Y4E€TOM HaJIU4Ms WIK OTCYTCTBUS TPEILHUH;

MIPUBEICHHBIN MOAYNb YIPYTOCTH CKaTOro OETOHa;

MOJ1yJIb YIIPYTOCTH O€TOHA MPH JUTUTETbHOM JEHCTBUH Harpy3KH
MOJIyJIM YIIPYTOCTH THOKOM apMaTypbl, HACTUIA, CTAIBHOTO
AJIEMEHTA U TPYObI COOTBETCTBEHHO;

HOPMAaTHBHOE CONPOTUBIIEHUE OETOHA OCEBOMY CHKATHUIO;
pacyeTHbIe CONPOTUBIIEHUS OETOHA OCEBOMY CXKATHUIO JJIs
IIPEACIIBHBIX COCTOSIHUN COOTBETCTBEHHO I1IEPBOM U BTOPOU I'PYILIL;
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HOPMAaTHBHOE CONPOTHUBIICHUS OETOHA OCEBOMY PACTSIKEHHUIO;
pacyeTHbIe CONPOTUBIICHUS OETOHA OCEBOMY PACTSKEHHIO JUIs
IIPEACIIBHBIX COCTOSIHUI COOTBETCTBEHHO IIEPBOM U BTOPOU I'PYILIL;
pacyeTHOE CONpPOTUBIIEHUE OETOHA MPH CKATUU B COCTAaBE
TpyOOOETOHHOTO CEUCHUSI;

pacueTHbIEC CONPOTUBIICHUS apMaTypbl PACTSLKEHUIO JUIS
IIPEACIIBHBIX COCTOSHUN COOTBETCTBEHHO IEPBOM U BTOPOU IPYILIL;
pacyeTHOE CONPOTHUBIICHUE apMaTyphl CKATHIO AJIS IPEAEIbHbBIX
COCTOSIHUM IEPBOU IPYIIIIBI;

pacyeTHOE CONPOTUBIIEHUE MeTalljIa TPYObI IPH OAHOOCHOM
HaAIPSPKEHHOM COCTOSIHUU;

pacyeTHOE COIIPOTHBIIEHUE MeTajlsla TPYObl IPU CKATUU B COCTaBE
TpyOOOETOHHOTO CCUCHUS;

pacyeTHOE COMPOTUBIICHUE CTAIN PACTIHKEHUIO, CKATUIO, U3THOY
0 MpeeNy TEKy4eCTH;
npeJen TeKy4eCcT! CTallu;

FeOMempuquKue xapakmepucmuKku
YroJa st ompeacacHus C)KaToi 30HEI B TPY6066TOHHOM CCUCHUH
CABHI HACTHJIa OTHOCHUTCIBHO OeToHa
npeacibHas NIMpHUHA PACKPBITHA TPCIIUH B IIONICPEIYHOM LIBC
YroJI HaKJIOHa CTCHKU rocbpa

IUIONIA/Ib MTOTIEPEYHOI0 CEUYEHUS aHKEpa UIIU BETBU aHKEPA
IIOIA/1b MTOTIEPEYHOT0 CEUEHUS KeJIe300€TOHHOM MITUTHI
IUI0IA/1b TOBEPXHOCTU CMATHS O€TOHA YIIOPOM, IIPH
LWINHAPUYECKUX U 1yT000pa3HbIX YIOpax — IJIOMIAIb UX
JMaMETPaIbHOIO CEUYEHUS.

IUIOUIA/Ib CEYEHUSI UITU €TO 3JIEMEHTOB;

IUIOLIA/Tb OMIEPEYHOT0 CeYeHNsI MPO(IITMPOBAHHOIO HACTHIIA IIMPUHOM 1
M

IUIONIA/Ib CEYEHUS COOTBETCTBEHHO BEPXHEN U HIKHEH IOJIOK
0/IHOTO rodpa HACTHIIA

IUIOLIA/Ib MTONIEPEYHOI0 CEUYEHUS PACTAHYTON 30HBI CTEHKU OJTHOTO
rodpa HacTuna

IUIOUIA/Ib MTOTIEPEYHOI0 CEUEHUs MeTallia TpYyOsl

IIJIOIIA/Ib OMEPEYHOT0 CEYEHMS CTEPKHEBOM PACTIHYTON
apMarypsbl

IJI0LIA/1b MTONIEPEYHOT0 CEUYEHUS CTEPKHEBOM CKATOW apMaTypbl
IUIOLIA/Ib MTOTIEPEYHOI0 CEUYEHUS CTAIBHOTO 3JIEMEHTA

IIJIOIIAIb IPUBEAEHHOTO CEYECHHUS
IIJIOIA/Ib TONEPEYHOTO CEYEHUSI HETTO CTAJIbHON KOHCTPYKIIMHU
Oanku, paboTarolieil COBMECTHO C MPOOIbHOIN apMaTypoi
U3TUOHAs! )KECTKOCTh NMPUBEJIEHHOTO CEUEHUS

BHEILIHUH UaMeTp TpyObl

pacyeTHasi BbICOTa IIONEPEYHOT0 CEYEHUS CTATIEKEIE300€TOHHOTO
JJIEMEHTA
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MOMEHT WHEpPLUHMH CEeUeHHs WM €ero 4YacTeil ¢ yKa3zaHHeM
NPUHAJUIC)KHOCTH K |-My pacyery;

MOMEHT MHEpLHHU ceueHUs Npouiist Ha 1 M IIMPUHBI HACTUIIA
MOMEHTHI MHEPLIMH TUIOINAJECH CEYEHUsI COOTBETCTBEHHO
PACTAHYTOM M CKAaTOM apMaTypbl OTHOCUTEIIBHO LEHTPA TSKECTH
IIPUBEICHHOTO MOIIEPEYHOr0 CEYCHMSI DJIEMEHTA

MOMEHT NHEPLMH MTOIEPEYHOIO CEYEHUS CTAIBHOIO DJIEMEHTA
MOMEHT NHEPLMH MTOIIEPEYHOI0 CEYEHUS HETTO CTAIILHON
KOHCTPYKLUU Oaku, padoTaromield COBMECTHO C POAOIBbHOM
apMaTypo# mromanbsto Ag /g (MpuBeAEHHON K MaTepHaiy
CTaJIbHON KOHCTPYKIIMH)

MOMEHTbI HHEPLIUU MPUBEJECHHOTO MTOIEPEYHOr0 CeYeHUsI OaNnKu
CTaTUYECKUIA MOMEHT ILJIOIIAN CEYCHUS COKATOM 30HBI OETOHA
mar rogp

CTaTMYECKHE MOMEHTBHI IUIOIAAU COOTBETCTBEHHO PACTAHYTOH U
CKATOW CTEPKHEBOU apMaTypsl

CTaTMYECKUH MOMEHT IIJIOLIAId COOTBETCTBEHHO BEPXHEH U
HIDKHEH TOJIOK TPO(UIMPOBAHHOTO HACTHIIA

CTaTHYECKHII MOMEHT ILIOIIAN COOTBETCTBEHHO Aypgq U A 1eq
pacyeTHbI MOMEHT COIPOTUBIICHHUS

MOMEHT COTPOTHUBIICHHS I-if GUOPBHI |- YACTH CeUCHHS;

MOMEHT CONPOTUBIICHUS ONIEPEYHOI0 CEYEHUS HETTO CTAIBHOM
KOHCTPYKIIMU OaJIKH, paboTaroIielt COBMECTHO C MPOJAOTBHOM
apMaTypo# mromaneto Ag /g (MpuBeAEHHON K MaTepHay
CTaJIbHOW KOHCTPYKIIUH)

3aIIUTHBIN CI0M COOTBETCTBEHHO PACTAHYTOM U CKATOU
CTEP>)KHEBOM apMaTypbl

riyOvHa BbIIaBIUBaHUS OJTHOTO puda

pa3Mep ceyeHust

pacyeTHasl IHUPUHA KEeITe300€TOHHOMN TUTUTHI

WpHHA TJIOLIAIN CMATHUSL OETOHA YIIOPOM

mrprHa pedpa Wi ByTa Ha YPOBHE IIEHTPa TSHKECTU PACUETHOU
TJIOMIAIU CMSTHS O€TOHA YITOPOM

JTUAMETP CTEPXKHS CTaa-001Ta;

JIMAMETP aHKepa

AKCUEHTPUCHUTET MPHIOKEHHS TPOJIOIbHON CKUMAIOIIEH CUITBI
OTHOCHUTEJIBHO LIEHTPA TSHKECTU CEYEHHUSI C YUETOM CIIy4alHOIO
AKCIICHTPUCUTETA U BIUSHUS MPOJAOIBLHOTO U3TH0a

CIIy4alHBIN SKCUEHTPUCUTET IPOJOJIBHOTO YCHIIHS
AKCIEHTPUCHUTETA MPOIOIBLHON CHUITBI OTHOCUTEIBHO LIEHTPA
TSDKECTH IIPUBEIEHHOTO CEYEHUS

MPOTUOBI U TIepEMEIIECHUST KOHCTPYKITUN

JIOTIOJTHUTENTBHBIN TIPOTUO TUTUTHI 332 CYET MOAATIMBOCTH aHKEPHBIX
CBSI3EM

MPOTHB TJIUTHI IEPEKPHITUS
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POTru0 TUIATHI OT ACUCTBUS MMOCTOSIHHOW U BPEMEHHOU HArpy30K
Ha CTa/IMU HKCIUTyaTalluy C Y4ETOM €€ pacueTHOM KPUBHU3HbI
IpPEJENbHO JOMYCTUMbIE TPOrHObl U MepeMeLIeHUs

00111as1 BEICOTA CEUEHUS CTAIEkKeNe300eTOHHOW KOHCTPYKLIUU
TOJILIMHA O€TOHA HaJl BEpXHUMH I10JIKAMH HACTUIIA;

NPUBEJICHHAS TOJNIIMHA OETOHA B TIpeieNiaX BHICOTHI CEUCHHUS
HacTuia

paccTosiHuE OT HU)KHEW I'PaHU C)KATOT0 CEUEHUs /10 TOUKU
HPUIIOKEHUS PACTATUBAIOLINX YCHIIMH B CTEP’KHEBOM PaCTSIHYTON
apmarype

BBICOTA pabOYero ceueHus

TOJIIIMHA IO OETOHA HAJl BEPXHEH MOBEPXHOCTHIO TOPPOB
HacTuiIa

BbICOTA TOpbI HACTUJIA

paanyc MHEpLUU NPUBEJECHHOTO CEYEHMUSI

KO3 QHUIIMEHT, yYUTHIBAIOIINIA YBETHUECHIE OTHOCHTEIBHBIX
negopmanuii 6eToHa MpU pa3BUTUH IIACTUYECKUX JepopManuit
0a3oBas JIMHA aHKEPOBKHU CTEP>KHEBON apMaTypbl

pacueTHas IJIMHa 3JIEMEHTA

IIMPHHA OMOPbI IPU pacyeTe CTAIEKENE300€TOHHBIX IUTUT C
pO(QUIMPOBAHHBIM HACTIIIOM; PACCTOSIHUE MEKAY KOHCTPYKLUSIMU
00BbEeTMHEHNS y TIOTIEPEYHBIX [IBOB, IIPU OTCYTCTBHH KOHCTPYKLUI
00beIMHEeHNs] — JIIMHA OJI0Ka IUIUTHI, IPU pacdyeTe KOMIO3UTHBIX
KOHCTPYKIUH U3 KeJ1e300€TOHHBIX IUIUT U CTAIbHBIX 0aoK
JUTMHA OJTHOTO pHuda

KOJIMYECTBO aHKEPHBIX CTEPKHEHN B OHOM Trodpe

KOJIMYECTBO pU(OB Ha CTEHKAX OJHOro ropa mo AJIMHE yyacTka
HacTiia | oT paccmarpuBaeMoro ceueHus 10 Onmkaiimenn ornopsl
HacTHJIa

panuyc 6ETOHHOTO A1pa

paauyc ruba B ropax;

paznyc OKpYKHOCTH, HA KOTOPOH PACIIONIOKEHA CTEPIKHEBAS
apMarypa B TpyOOOETOHHOIN KOHCTPYKIIMU

panuyc CpeAMHHOM MOBEPXHOCTU TPYOBI

TOJIIIMHA HAKJIOHHBIX aHKEPOB U3 MOJIOCOBON CTAIH

CyMMa paJinyca 3aKpyrJIeHUs! 1 HauOOoJIbIIeH TOIIIUHBI TTOJIKH
MPOKAaTHOTO Mpodus

TOJILIMHA TOJIKU PO

TOJIIIMHA CTEHKU HACTUIIA;

TOJIIHMHA KEIe300€TOHHOMN TIINTEI

TOJILIMHA MPUBEIEHHOTO KOJIBIIEBOTO CEUEHHUS IS CTEPIKHEBOM
apMaTypbl

TOJIIIMHA CTEHKU TPYOBI.

TOJILIMHA CTEHKU MPOodUIs

paccTosiHuE OT LEHTpa TSDKECTH COOTBETCTBEHHO  CEUEHUs
apMatypel W |I-TO ydYacTKa CTaJlbHOTO CEYeHHS [0 OCH,
OTHOCHUTEJIBHO KOTOPO BBIYMCIISIFOTCSI MOMEHTBI;

BBICOTA CKaTOW 30HBI CEUECHUS
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— PaCcCTOAHUC I-ro DJIeMeHTa ceyeHus a0 j'FO LEHTPA TAXKECTU,

PacCTOSIHUSA OT PABHOJAEHCTBYIOLIEH YCUIINS CKATHUsL B CEUCHUH
IUIMTHI 10 PABHOACUCTBYIOLIECH YCHIINS PACTSKEHUS B CEUCHUN
HACTHJIA U CTEP>KHEBOU apMaType COOTBETCTBEHHO
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Ipuioxenue b
(cnpaBOYHOE)
Tunopazmeps! pugoB Ha cTeHKaX ro¢ppos NpoPUIMPOBAHHOI0 HACTHJIA
JJISI aDMUPOBAHUSA CTAJIEKEI€300€TOHHBIX IIUT
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IIpuioxenue B
(cnpaBo4HOE)

BKCHepI/IMeHTaJILHaﬂ OLICHKA XapaKTCPUCTUHK CHCIIJICHUSA CTAJTbHOI'0

NpoGUIHPOBAHHOI0 HACTHJIA C 0€TOHOM IJIMTHI

B.1 Moae/ibHbIe MCIIBITAHUS HA CIBUT M MPOYHOCTH CHENJIeHUs] HACTUJIA

VcnblTaHus Ha CABUI CIEAYET MPOBOAMUTH IO YCIOBHOH CXeMe, B KOTOPOH MPSMOYTOJIbHBIE
IUTACTHHBI, MMUTHPYIOLIME CTEHKHM TO(QpOB HACTHJA CBsS3aHbl MEXAY COOOH MOHOJUTHBIM
O6etoHHBIM O110KOM (pucyHOK B.la). Takum oOpa3oM, MOAETHPYETCS COBMECTHAsi paboTa CTEHOK
ropoB HacThiIa ¢ OETOHOM P B3aUMHOM CJ/IBHTE.

HcnbiTanus 00pa3lioB OCYIIECTBISIIOTCA IYyTEM CABUra OETOHHOIO OJOKa OTHOCHUTENIBHO
HEMOJBIKHO 3aKPEIJICHHBIX CTAJIbHBIX IUIACTHH, MaTepUall U TOJIIIMHA KOTOPHIX aHAJOTHMYHBI CO
CTEHKaMHM HCCIIETyeMOro NpoGmINpOBAHHOTO HACTUIIA.

OCHOBHBIEC pE3yNbTAThl UCTBITAHUN TOJDKHBI OBITH TPEACTABICHH B BHIE B 3aBHCHMOCTHU
caBura 4 OETOHHOTrO OJOKa OTHOCHTEIBHO CTAJbHBIX IJIACTUH OT BEIMYMHBI BO3PACTAIOLICH
Harpy3ku P (pucyHok B.1e). Ilo pe3ynpTatam HCIBITaHUI HE MEHEe TpeX OJUHAKOBBIX 00pa3lloB
ONpEeAeNsAOT CpeJHUe 3HaueHMs cauraromieil Harpysku P npu A = 0,3, xapakTepusyrolue
KECTKOCTh CLEIICHHS HACTHUIIA ¢ OETOHOM.

Cpennee 3HaueHUE NpeeabHON HAarpy3ku P mpu paspylieHun Tpex o0pasloB XapaKTepU3yeT
HPOYHOCTH CIETJICHUH HACTHIIAa C OETOHOM.

B.2 UcnipiTanus IJIMT HA MONEPEeYHbIN N3rud

WcnplTanusg NiaUT HAa TMONEPEYHBIA M3TUO CleAayeT MNPOBOAUTH Ul OLEHKU BIMSHUS
AQHKEPHBIX YIIOPOB Ha COBMECTHYIO pabOTy HACTHIIa C OETOHOM.
VcnplTaHus TUIMT TPOBOJSAT MO OJAHOMPOJICTHON cXeMe Ha YMCTBIA M3rub moj JaeicTBuemM

JMHEHHO pacnpeieeHHON Harpy3KH, IPHIOKEHHOH B YeTBEPTSX MpoJera (pucyHku B.2a u B.26).
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1 — GeToHHBIN OJIOK; 2 — IIACTUHBI C BHIIITAMIIOBKAMH;
a) — cXeMa HCMbITaHui; 0) —TUIACTUHBI C BBIIITAMIIOBKAMH ; B) — IpadUKu 3aBUCUMOCTH
C/IBUTA OT HArPy3KH

Pucynox B.1. - MonenpHbIe HCTIBITAHUS HA CJIBUT
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Jluneiinas Harpy3ka, P/b, kH/mm

10

1 1 1 L —

0,1 0,5 1,0
casur Hactuna A , Mm

Y

O,IT 0:5
caBur Hactuna A , Mm
1 — mpodumupoBaHHBI HACTIUT, 2 — OSTOH TUIUTHL, 3 — OMOpHas Oayika; 4 — cTax-00T;
a) — cxema HCHbITaHuil; 0) — OMOpHOE cedyeHHe oOpaslia; B) — pe3ysIbTaThl MCIBITAaHUM
00pa3loB ¢ cTag-00aTaMKM Ha OMOpax; I') — pe3yabTaThl UCHBITAHUN 00pa3loB Oe3 cTaj-
00JITOB Ha OTOpax.

Pucynok B.2. VcniplTanue miInT Ha MONEPEYHBINA U3THO:

Harpy3ka Ha IUIMTY NpPUKIAABIBACTCS C IOMOUIbIO THJPABINYECKOr0 JOMKpara H
pacripenenuTenbHoi 6anku. [locne npuoskeHust Kaxa0il CTyleH! Harpy3Kd U3MEpSIIOT MPOTruobI
B CE€peMHE IpoJieTa IUINThl U HArpy>KEHHBIX CEUEHUSX, a TakKe CABUI HACTHJIA OTHOCHUTEIIBHO

OeToHa Mo Topuam mIMThl. Harpykenue npoaosnkaioT 10 NOTepU HECYIIe ClTOCOOHOCTH TUIUTHI.
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B pesynbTaTe HCHOBITAHUI MOIYYalOT 3aBUCHMOCTH «HAZPY3KA-COBUY ISl U3rHOAEMBIX
T (pucynku B.2.6 u B.2.2).

JIist cpaBHEHHsI HECYILEH CIOCOOHOCTH HCIBITAHHBIX IUTUT HX PACUYETHYIO IPOYHOCTD

OTIpeeIIsAIoT 1o Gopmye:

_ 4

P”z

(Rox (ho =) b = WininRy ), (B.1)

rac Pu — MakCUMaJibHas UCHbITATCIIbHAA HArPy3Ka Ha IJIUTY,
Ry — mpu3MeHHas IpOYHOCTh OETOHA Ha CHKaTHE.

BricoTa cxxaToii 30HEI OeTOHA:

__ YcRyAn
X =" (B.2)

rae Ry, Ay — pacueTHOe CONpOTHUBIEHHE U ILIOIIA/b CEUEHUS] HACTUIIA;
Ye — KOO GUIUEHT yCIIOBUs pabOTHl HACTUIIA,
b u | — mpuHa 1 IPOJIET IIMTHI,
ho — paccTosiHEe OT Bepxa IUIUTHI JI0 LIEHTPA TSHKECTH CEYCHUS HACTUIIA.

Koadduument ycnoBusi paboTel HacTuia ). XapakrepusyeT 3((eKTHBHOCTH pabOTHI
HacTWJIa B KauecTBE pacTAHYTOM apmarypbl IUIMTHL. B pacuere mpuHHMaeTcss MakCHMalbHOE
3HayeHue  KkoddduuumeHnra  y.  MOTy4EeHHOE  METOJOM  CpPaBHEHHMs  pacyeTHOro H
OKCIIEPUMEHTAIBHOTO HM3TH0AOIMUX MOMEHTOB. I[logbop 3akaHuYMBaeTCss TpPU  BBITIOJTHEHUH
YCIIOBHS PAaBEHCTBA PACUETHOTO M3THUOAIONIETO MOMEHTA C JKCIIEPUMEHTAIBHBIM MOMEHTOM C

ToyHOCTRIO + 10%.
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Ipuiaoxenue I'
(cupaBo4HOE)

OnpeneﬂeHHe reOMETPUHYCCKHUX XAPAKTEPUCTHUK ceuyeHmi

I'.1 IIpuBeneHHoOe ceyeHne cTajie:ken1e300eTOHHbIE IVIUTHI ¢ NPOGUINPOBAHHBIM
HACTHJIOM

[Ipu pacuere MOMEHTa HHEPLHMH NPUBEIECHHOTO CEUEHUS IUIUTHl C NPOGUIMPOBAHHBIM
HACTHJIOM IUIONIA/lb PACTSIHYTOr0 OETOHA UCKJIIOYAIOT, [oJjlarasi BO3MOKHOCTh 00Opa30BaHMs B HEM
TPEIIHH.

W3rubHast >KkeCTKOCTh MPUBEACHHOTO CEUEHUS BRIUUCISIETCS 10 PopMyTie

D =Epslrea . I.1)
rne Ep; — wmonyns npedopmammm ckaroro OETOHA, ONpEAENsSeMblid B 3aBHCHUMOCTH  OT

MIPOJIOJKUTENIBHOCTH JIEMCTBUSI Harpy3Ky C y4€TOM HaJIM4YMs TPELIMH B PACTAHYTOM 30HE B

cootBercTBUH ¢ 1. 8.2.27 CII 63.13330;

[ -eq — MOMEHT UHEPLUHU IPUBEIECHHOTO CEYECHHUSI IUIUTHI B IIPOJIETE.

MoOMEHT MHEPIMH MPUBEIECHHOTO MOMEPEYHOTO CEUYCHHUS CTaJeKene300€TOHHON TIUTHI [pq4
OTHOCHUTEIILHO €€ IIEHTpa TSHKECTU OMPEENSAIOT MO OOIMM TpaBUiiaM COMPOTHUBIICHUS YIPYTUX
AJIEMEHTOB C YYETOM IUIOIIA U CEUYEHHUs1 OETOHA TOJBKO CKATOM 30HBI, IUIOIIAACH CEUeHUs CxKaTON
apMartypbl ¢ Ko3((UIIMEHTOM NPUBEACHUS apMaTypbl K OETOHY (Qgq , PACTSIHYTOW apMmarypbl C
KOd(h(UIIMEHTOM TPHUBEACHUS apMaTypbl K O€TOHY ¢fg; M NPOPMIMPOBAHHOTO HACTHIIA C
K03 (UIIMEHTOM MTPUBEACHUS HACTHIIA K OETOHY /)y

Lea =1Ip+1Is as +1's as; + I - an, I'.2)
rae [, — MOMEHT WHEPHHUH CXKATOH 30HBI OETOHAa OTHOCHUTEIBHO IIEHTpa TSHKECTH
MIPUBEJIEHHOTO 0€3 yueTa OeTOHa PacTSHYTON 30HBI IOTIEPEYHOTO CEUCHHS;

I, Is,I's — MOMEHTBI MHEPLMH IUIOIAJENH CEYEHUsI COOTBETCTBEHHO HACTHUJIA, PACTSIHYTOU U
CKaTol apMaTypbl OTHOCHTENIBHO IIEHTpa TSDKECTH NpuUBeNeHHOro (¢ ko3dduinuentamu
NpPUBEIEHUA Qg , (s; , U Ay ) TIOMIEPEYHOTO cedeHUs 0e3 yuera O€TOHA pACTSIHYTOW 30HBI
OTIPENIETISIOT TI0 OOIIUM TMpaBUJIaM COTNPOTHBJICHUS MAaTe€pUajoB, NMPUHUMAs PACCTOSHUE OT
Hambosee C)KaToro BOJOKHA OETOHA /10 LEHTpa TSHKECTU Yem = Xm . PaccTosiHue Xy OT IeHTpa
TSOKECTH TPUBEIEHHOTO CEUEHUsS IIUTHI 10 CKATOM TpaHU OETOHA, CleyeT ONpEeneNsTh IO
dbopmyre (6.37) unm (6.38) B 3aBUCUMOCTH OT TIOJIOKCHUST HEUTPAIIBHON OCH CEUCHUS.

v ! .
Cymmy npuBeJieHHBIX Momaiei cedenus }, A, u Y, A" BBUUCIAIOT 110 GopMyIaMm:
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ZA‘I‘ed = anAn + aszAS + aslAls, (F3)
ZA,Ted = anAn + aszAs + aslA’s + A’b’ (F4)
rae A’b — IUIOIIAAb CBECOB OeroHa TAaBpPOBOI'O CCUCHMUS,

Qg1 — KOOPPUIHUEHT MPUBEICHHS CKATOH apMaTyphl K OCTOHY:

Es

ag, = : (T.5)

Eb,red

Qg; — KOO OUITMEHT NPUBEIECHHS PACTIHYTOM apMaTypbl K GCTOHY:
E
a5y = X (T'.6)

a, — ko3 (}ULIMEeHT NpuBeICHUS CeUeHUs HacTUla K OeTOHY:

E

a, = —*— (L'.7)

Epred
rne Ep,oq — TpHBeAEHHBI MOAydb JedopManuy CKaToro OETOHA, ONpPEAENseMbId IO

dbopmyre

Ep

Eprea = - ) (r.8)
bi,red

IIPH HETIPOJIOKUTENILHOM M IPOJOJKUTEIBHOM JIEHCTBUU HArpy3KHu, 3amMeHss R, Ha Rp sor ;
Esreq — NpUBENEHHBIN MOAYJ/Ib AepOpMalMu PacTAHYTOM apMaTyphl, ONpeJeseMbli ¢

y4eTOM BJIMSIHUS PabOThI paCTAHYTOr0 6€TOHA MEXy TpeluHaMU 1o ¢opmyJie

_ Es
Es,red - E (F,9)
Epired ~— SHAUYCHHWE OTHOCHUTENBHBIX Jedopmanmii 1 TKEIOro OETOHA IpH

MPOJIOJDKUTEIIFHOM JICMCTBUU Harpy3ku mnpuHuMarotr 1o Ttabmune 6.10 , CIT 63.13330; mpu
HENPOIOJKHTENBHOM AEHCTBUU HArPY3KH JUIS TSKEIIOTO OETOHA £pq 1o = 0.0015 .

YPs — KO3(QOUIMEHT, YYUTHIBAIOUIMN HEPaBHOMEPHOE pacHpeieeHNe OTHOCHUTEIbHBIX
nedopmarui, onpeaensieMslil mo Gopmye

Py =1—0.8%e (I'.10)

Os

Osreq — HAIIPSDKEHUE B MPOJOJLHON PACTAHYTOM apMaType B CEYEHUM C TPELIMHOM cpasy
nociyie 00pa3oBaHMsI HOPMAJIbHBIX TPEUINH;

05 — HAIIPSKEHHE B MPOAOIBHOMN PACTAHYTOM apMaType B CEYEHUH C TPEIINHON NIPH IEUCTBUH
paccMaTpUBaeMOl Harpy3KH.

I'.2 IlpuBeaeHHOE CeUeHH Ke1e300eTOHHON KOHCTPYKIMH C ’KeCTKOii apMaTypoii

JHonyckaercs 3HaueHue D onpenensats no ¢popmyie

D = kyEpl + kg(Egly + Eglg), (T'.11)

rae Es, Eg; — Moaynu ynpyroctu 6eToHa, THOKOM M KECTKOH apMaTypbl COOTBETCTBEHHO;
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Epq — Momynb nedopmanuu cxaToro 6eToHa, IPUHUMAEMBIN PaBHBIM:

IIpU HEMTPOAOJKUTECIIbHOM I[CP'ICTBPII/I Harpy3kKu

Epy = 0.85 - Ey; (I.12)
IIpHU MPOAOCJIKUTECIIPHOM ﬂeﬁCTBHH Harpy3kKu
E
Epy = Bpr = 0, (I.13)

rae @p o — KodGpuuuent nonzydectu 6erona, npuaumaercs no CIT 63.13330 (myskr 6.1.16)
I,1;, I[;— MOMEHTHI WHEPIHH IUIOIIAJCH CedeHWi OeTOHa, TMOKOW W KECTKOW apMmarypbl

COOTBCTCTBCHHO,

_ o1s
@1(0.3+8¢) '

ks =0.7,

k, (r.14)

¢ — KOOPPUITUEHT, YIUTHIBAIOIINIA BIUSHUE ITUTCILHOCTH JCHCTBUS HATPY3KU

M
Q=1+ M—“, HO He Ooee 2.
1

3neck Mi, Mj1 - MOMEHTBI OTHOCHTENBHO IIEHTpa Hauboliee PAacTAHYTOrO0 WM HanMeHee
ckaToro (MpH ICIMKOM CKaTOM CEYCHHHM) CTEP)KHS COOTBETCTBEHHO OT
JEUCTBUSI TIOJIHOW HArpy3Kd M OT JEHCTBUSI TOCTOSSHHBIX U JUTUTEIHHBIX

Harpys3ok;

o e
8, - OTHOCHTENILHOE 3HAYEHHE DKCHEHTPUCUTETA MPOAOILHON CHIIBI —, IPUHAMAEMOE
h

He MeHee 0.15 u He Oostee 1.5. Eciu §, npeBwimaet 1.5, To ciieyeT H3MEHHUTH
pasmep MONepeyHOro CeYeHUsI.

JlomyckaeTcsi yMEeHbIIATh 3HaYeHHe KOd(PPHUIHEHTa 1) C yYETOM pachpeeIeHus U3THOarOIIX
MOMEHTOB TIO JIMHE OJJIEMEHTa, XapakTepa ero JIepOpMHpPOBAHUS W BIUSHUS TMPOrHOOB Ha
3HaYCHHE W3TUOAIOIIEro MOMEHTAa B PAcCueTHOM CEYCHHH IIyTeM pacyeTa KOHCTPYKIUH Kak
YIPYrO¥ CHCTEMBL.

P aInyC HHECPLUUHU NPUBCACHHOTI'O CCUCHU OTIPCACIIACTCS 11O (I)OpMYJ'IC

. I,
ireq = /A‘Z : (T.15)

Trac Ired—MOMCHT HWHCPIUH NPUBCACHHOI'O CCUCHUS 3JICMCHTA OTHOCUTCIIBHO €0 HEHTPA TAKECTU

Leg =1 + Igag + Lag; (I'.16)

Ared — Iomaab MOPUBCACHHOI'O IMOICPECYHOI'0 CCUCHUA JJICMCHTA, OMNPCACIIICMAas 110
dbopmyre

Area = Ap + Ageatse + Asas; (I.17)

Qst, Ag — KOIPPUITMESHTHI TPUBEICHUS KECTKON ¥ THOKOM apMaTryphl K O€TOHY
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Es Es
g = E—bi,a == (r'.18)

S Epy’
PaGouas BeicoTa ceueHus hy (cM. pucyHok 7.1) onpenensiercs o ¢popmysie:
ho = h - a1, (Flg)
rze h — nojHas BbICOTA CEUCHUS;
a, — paccTosSHUE OT TOUKM IPUJIOKEHUs paBHoAaeWcTByronied ycunus (C) B pacTsHyTON

apMarype 10 pacTSIHyTOW I'paHu CeueHus onpeaensercs no Gopmye:

All-asy.Ry+As'a'R
q, = AstAstRyrasaRs (I"20)

AstRy+AgRs

3n1ech ag U A — PacCTOSHUA OT PACTSIHYTOM TpaHH CEYEHMS JI0 LIEHTPa TSHKECTH CEYCHUS

PaCTSIHYTOM KECTKOM U TMOKON apMaTypsl (CM. pUCyHOK 7.1),
st - TUIOIIAb PACTSIHYTOW YaCTH )KECTKOH apMaTypBhl.

I'.3 IlpuBeaeHHOe ceyeHUs1 TPYOOOETOHHBIX KOHCTPYKIUH

Jomyckaercst 3HaueHre D mpu BBIYHMCICHUW YCIOBHOW KPUTHYECKOH CHIIBI OMPENEIsAThH 10
dbopmyre

kpEpil + ks(Esls + Eply),
D = min 12 (I'.21)
kpEpil +ksEgls + —5 Ry Ay,

1-[2
rze Eg, Ep, - Moy apMaTyphbl ¥ TPyObl COOTBETCTBEHHO;

Ep1 - MOZLyJIb YIIPYTOCTH OETOHA, IPUHUMAETCS C YYE€TOM JUTUTEIbHOCTH ACHCTBHS HATPY3KH,

onpenensieMplil cornacHo 7.2.3.12;

1,1;,1,, - MOMEHTBI MHEPLMM COOTBETCTBEHHO CeueHMs OeTOHa, BCel MPOAONbLHOM apMaTyphl
(B BHIEC IPUBEICHHOTO KOJBIIEBOTO CEUYCHHSI) U CCUCHUSI TPYObl OTHOCUTEIBHO OCH, POXOISIIEH
Yepes3 MEHTP TSHKECTH MOMEPEYHOTO CEUCHHS SJIEMEHTA;

kp 1 ks onpenernsitorest B coorBercTBuM ¢ .2 (mpuoxenus I).

MOMEHTBI WHEpUUH CeYCHUs] OCTOHA, TPYObl M HPHUBEICHHOTO KOJBIIEBOIO CEUCHHUS IS

apMaTypbl BBIYUCIISIOTCS 110 (popMyam

4
- (Dp—2tp)

I = .22
YR (I'.22)
_ . Dp*-(Dp-2 tp)4
Mowment HHEPUUHU IIPUBEACHHOI'O KOJIBLIECBOI'O CCYCHUS I CTep>I<HeBOI7I apMaTyphbl
d3s—d}
[, = 2% (T.24)
64
rie TOJIIMHA IPUBCICHHOI'0 KOJIBIEBOI'O CCYCHUS 11 CTep>KHeBOI‘/'I apMaTypbl
As
t = .25
s,red 2mr ( )
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HApY)KHBIA M BHYTPEHHHUH JAUaMETPhI MPUBEIACHHOTO KOJBIIEBOIO CEUYCHUS UIS CTEPIKHEBOU
apMaTypbl
das = 215 + tsrea
dis = 215 — tsreq
JlomyckaeTcsi yMeHbIIaTh 3Ha4eHUe K0 (UIIMEHTA 7 C YIeTOM pacIpeleIeHUs] N3rHOaronX
MOMEHTOB TIO JUIMHE JJIEMEHTa, XapakTepa ero aeGopMUpOBaHUS W BIHUSHHUS MPOTHOOB Ha
3HauUEHUE W3rHOAIONIET0 MOMEHTAa B PACUYETHOM CEYCHHM ITyTeM pacueTa KOHCTPYKIIMH Kak
YIPYroW CHCTEMBI.
[TpuBeneHue TpyOOOSTOHHOTO CeUeHHsI K OETOHHOMY BBIMIOJHSETCS 110 (hopMysiam
Leqg = 1 + Lsag + Lay, (I'.26)
e [o4 - MOMCHT HHEPIIMH IPUBEACHHOTO CCUCHUS DJIEMEHTa OTHOCHTEIBHO €ro IIEHTPa TSHKECTH
Areq = Ap + Asas + Apay; (r.27)
Ay eq - TUIONIAH IPUBEICHHOTO TIONIEPEYHOTO CEUCHUS DIIEMECHTA
as- kK03 (pULMEeHT npUBeIeHUSI apMaTyphl K OETOHY

g = (I'.28)

- KOG GUIMEHT NPUBEEHNUS METAIIa TPYOBI K OETOHY

E
a, = EL:’ (I'.29)

Ap,As, Ap- TUIOMIATM  TIONIEPEYHOTO CeYeHHst OE€TOHa,  apMarypel M MeTauia TpyObl

COOTBCTCTBCHHO,
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Hpuioxenne |
(oOs13aTenbHOE)

O000meHHas pacyeTHas AMarpaMMa padoTsl craJjiei

[Ipn MonmenupoBaHWUU HEIMHEWHOHW pabOThI CTAlU JUIsl PacuyeTOB MO TIEPBOW TpyIIe

NpeJeNbHBIX COCTOSHUM CJEQyeT HCIOIb30BaTh PACUETHYIO IuarpaMMmy paboOThl cTajiedl B

— o — €E €
0606H_IeHHBIX nmapamMeTpax 0o =-—H € = R_ = s_’ IIPEACTAaBIICHHYIO Ha PUCYHKE E.1. 3gauenue
yn yn yn

COOTBETCTBYOIIHUX KOOPAMWHAT XapPaKTECPHBIX TOYCK AHArpaMMbl CIICAYECT NPUHHUMATH I10 Ta6J'II/IH€

E.1. PacdeTsI BBIONHAIOT IO OJTHOMY U3 Tpex BapuantoB kpuoii: OBD, OACD, OACDEF.

g

_ E

a, -
_ g
g=t| B __C D P

— A

Ty

= — — L ——
0 &, 1 ¢ £ £, e &

Pucynok E.1 — O6o01ieHHas pacueTHas fuarpamma padboThl craiei

Tadonuna E. 1

Crama o CIT 16.13330

[TapameTtp C345.

auarpavmer | G245, | cogs | o34k, | €390 caso | &0

€255 o C590K

- 0.8 0.8 0.8 0.9 0.9 0.9
o 0.8 0.8 0.8 0.9 0.9 0.9
o~ 17 17 17 17 17 17
& 1 1 1 1 1 1
= 14.0 15.0 16.0 17.0 17.0 18.0
£ 141.6 123 88.3 67.1 49.6 26.2
5 1.653 154 1415 | 1.345 1.33 1.16
5 251 211 153 115 87.2 51.1
5 1.35 131 1.26 1.23 1.20 1.10
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Ha pucynke E.1 u B Tabmune E.l npuHATH cienyromme WHACKCHI IS MPEACIIbHBIX
OTHOCHUTEIIbHBIX J1ehopMaluii CTaau € U HANPSHKEHUH O M1 — Mpezell NPOnopIHOHATbHOCTH; HT
— Hayajo TEKYyYeCTH; KT — KOHEI| TEKYUECTH; T — TEKY4YECTh; B — BPEMEHHOE COIPOTUBIICHUE; P —

paspylieHue.

125



CIT XX.13330.20XX

(npoexm, nepeas pedakyus)

YJIK 624.012.3/4, 624.014.2 OKC 91.080.01; 91.080.10; 91.080.40

KitoueBbie  cioBa:  KOHCTPYKIIMM  CTaJIeKEI€300€TOHHBIE, KOHCTPYKIIUU
KOMIIO3UTHBIE, OalKi TMEPEKPBITUH, KOJIOHHBI, KOHCTPYKIIUHM KOMOMHHUPOBAHHEBIE,
pacuer cranexene300eTOHHBIX KOHCTPYKIHA, TpOoGUIMPOBAaHHBIA HACTUI, KECTKAs
apMatypa, CTaJbHON CEepJEeYHMK, BHEIIHEE apMHUpPOBaHUE, HEChEMHas omnairyoOka,
Tpy000OeTOH, TpyOOOETOHHBIE KOHCTPYKIIMH, HAJIEKHOCTHh CTAICKEIC300€TOHHBIX
KOHCTPYKIIUH, JIOJITOBEYHOCTh CTaJIe)KeIIe300€ TOHHBIX KOHCTPYKITUH,
TPEIUHOCTONKOCTh, THOKUN YIIOp, YKECTKUH YIHOp, CTaa-O00JIT, KOHCTPYHUPOBaHUE
CTaJIeKEIIe300€TOHHBIX ~KOHCTPYKIIUH, KOHCTPYKTHBHBIE TpeOOBaHMs, pacder
KOHCTPYKLUHU OOBEIUHEHUS CTAIBHOM U KeJIe300€TOHHOM YacTH CEYCHMUSI

Ot 3A0 «I'OPITPOEKT»

Hayunslii pykoBoguTeIh pabOTHI,

I.T.H., ipo@., akagemuk PAACH B.1. TpaBym
Nuxenep A.C. MaptupocsH

Ot Uncturyra AO «HUILI «Ctpourtensctsoy» - HHUUCK um. B.A. Kyuyepenko

Hupexrtop, 1.T.H., mpod. N.N. Bensikos
3aBenyronuii cekropom B3uC, k.T.H. J.B. Konun
Crapumii Hay4HbIA COTPYIHUK JI.C. PoxkoBa
Hayunslii coTpyTHUK A.C. Kpbuios

Ot Uncruryra AO «<HUILI «Ctpourtenscreo» - HUMKDB um. A.A. I'Bo3aeBa
3am. 3aB. a6 Ne§, 1.T.H. C.b. KpbuioB

OTr 000 «HHUHUIICK uM. MeJIbHUKOBA)

PykoBoautens paboThl, 3aBEIYIONINI OTACIOM

JIETKUX CTAJIbHBIX KOHCTPYKIUH, K.T.H. 2.J1. Aitpymsin
['maBHbIN nH)XeHep npoekTa oTaena JICTK H.N. Kamenmukos
Benymmit unxenep ornena JICTK O.A. Xa0uneBckas
O1 000 «TEXCODT»

['enepanpHbId TUPEKTOP, K.T.H. E.I'. BuktopoB
3amecTUTenh AUPEKTOPA, 1.T.H., TPOd. B.A. CemenoB

Ot 3A0 «9PKOH»
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