IHS%& " (($)* +(

#1) 0, "+ 1-'06)

%. & /012


https://meganorm.ru/fire/fire.htm

CII 63.13330.2012

Npeaucnosue

CBeaeHus o ceoge npasun

1 UCNONHUTENDb - HUWKB um. A.A. F'BoageBa — uHcTuTyT OAO «HUL| «CTpoutenscTeo».
M3menenne Ne1 k CMN 63.13330.2012 - HUMKB wvm. AA. [BosgeBa - WHCTUTYT
AO «HUU «CTpoutenbcteo»

2 BHECEH TexHun4yeckuM koMuTeToM no cTaHaaptusauum TK 465 «CTpoutenscreo»

3NOArOTOBNEH «k yTtBepxaeHuio [lenapTamMeHTOM  apXuTeKTypbl, CTpouTensctea W
rpapocTpoutensHon nonutuku. Uamenenne Ne 1 k CIN 63.13330.2012 noaroToBNEeHO K yTBEPXAEHWUIO
[enaptamMeHTom rpafoCcTpoUTENBLHON AEATENbHOCTM W apxuTekTypbl MuHMCTEpCTBa CTpouTenbcTBa M
XUNULLHO-KOMMYHAarnbHOro xo3sincTea Poccuiickoinn Pegepauumn (MuHcTpoin Poccuu)

4 YTBEPXAEH npukazom MuuuctepctBa pervmoHanbHoro passutua Poccuitckon ®depepauun
(Muxpernox Poccuun) ot 29 pekabpsi 2011 r. Ne 635/8 u BeegeH B peictBue ¢ 01 awsaps 2013 r.
B CN 63.13330.2012 «CHuN 52-01-2003 BeToHHble W Xene3o6eToHHble KOHCTPYKuuMKW. OCHOBHLIE
fONOXEHNA» BHECEHO W yTBepxaeHo wu3meHenne N 1 npukasom MuHUCTepcTBa CTPOWUTENLCTBA
n KWNKLLHO-KOMMYHanbHOro xossinctea Poccuiickoin Pepepauun ot 8 miona 2015 r. Ne 493/np, npukas
oT § nosbps 2015 r. Ne 786/np «O BHeceHun uameHeHuit B npukas MuHctpos Poccun ot 8 uions 2015 .
Ne 493/np», n BBeaeHo B geiicTeue ¢ 13 uona 2015r.

5 BAPETUCTPUPOBAH ®depepanbHbiM - areHTCTBOM N0 TEXHUYECKOMY  PErynupoBaHuio U
meTponorun (PoccraHpapT).

B cnyvae nepecmompa (3ameHbl) unu omMeHbl Hacmoswezo ceoda npaeun coomeemcmeylouwee
yeedomneHue 6ydem onybnukosaHo 8 ycmaHOoeNeHHOM nopsidke. Coomeemcmeyiowasi uHGOPMayus,
ysedomsieHUe U MEKCMbI pasMewialomcs makxe e UHGOPMayUOHHOU cucmeme obLyez0 Monb308aHus — Ha
oguyuansHoM catime paspabomuuxa (Muncmpol Poccuu) 8 cemu UinmepHem.

MyHKTBI, TABNUUBI, NPUNOXEHUS, B KOTOPbIE BHECEHBI M3MEHEHUSA, OTMEYEHbI B HACTOSLLEM CBOAE NpaBun
3BE3004KOMN.

© MunHcTtpow Poccuu, 2015
HacToswmiA HOPMATMBHLIA AOKYMEHT He MOXeT ObiTb MOMHOCTLIO WAM YACTUYHO BOCTIPOW3BEAEH, TUPAXMPOBaH

1 pacnpocTpaHeH B kayecTee ouuManbHOrO u3gaHus Ha Tepputopun Poccuitckoi depepauvn 6e3 paspewenus MuHcTpos
Poccun
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BBenenue

Hacrosmuit cBox mnpaBun paspabotaH ¢ yueToM o00s3aTenbHBIX
TpeOoBanui, yCTAHOBIEHHBIX B PefiepalbHbIX 3aK0OHaX oT 27 pexabps 2002 r.
Ne 184-03 «O TexHuueckoM perynupoBanumy, oT 30 nexabpa 2009r.
Ne 384-03 «Texnnueckuit pernameHT o GesomacHoctH 37aHuit M
COOPYXXEHHH» U COREPXHT TpeOOBaHUS K pacyeTy ¥ IPOEKTHPOBAHMIO
GETOHHBIX M XKeTe300€TOHHBIX KOHCTPYKIIHI IPOMBILIIIEHHBIX H IPaXIAHCKAX
3aHHUI B COOPYKEHHUIA.

CBox nmpaBun paspabotan aBTOopckuM Komiektusom HUVDKB
vM. A.A.T'BosmeBa -~ wmHcTHTYTa OAO «HHI] «CrponTenscrsoy
(pyxoBoputens pabotel — A-p TexH. HayK T.A. Myxamedues; NOKTOpa TEXH.
Hayk A.C. 3anecos, A.H. 36e3006, E.A. Yucmaxoe, KaHA. TEXH. HayK
C.A. 3enun), npn yuacrun PAACH (noxropa TexH. Hayk B.M. Bondapenxo,
H.H. Kapnenxo, B.H. Tpasyw) n OAO « JHUWnpom3nanuit» (TOKTOpa TEXH.
Hayk O.H. Koovuu, H H. Tpexun, unx. A K. Huxumun).
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CBOA ITPABUJI

BETOHHBIE U )KEJE30BETOHHBIE KOHCTPYKIIMH.
OCHOBHBIE HTOJIOXKEHHNA

Concrete and won concrete construction
Design requirements

JHara seeaenust 2013-01-01

1* Ob6sacTh NpuMeHeHus

Hacrosmmit cBOA mOpaBuil pacOopocTpaHsercd Ha NPOEKTHPOBaHHE GETOHHBIX
U KeNne300eTOHHBIX KOHCTPYKUME 3HaHHH M COOpY)XEHWH pa3IMYHOrO Ha3Ha4YeHws,
SKCILTYaTHPYEMBIX B KJIMMATHYECKHX YCIOBHAX Poccuu (IpH CHCTEMAaTHYECKOM BO3AEHCTBUM
Temueparyp He Boiie 50 °C u He Hmxe muHyc 70 °C), B cpesie ¢ HearpecCHBHOM CTENECHBIO
BO3JEHCTBUS.

CBon mpaBUN  ycTaHAaBIMBacT TpeGOBaHMA K  NPOCKTHPOBAHHIO  OETOHHBIX
U KeJIe300€TOHHBIX KOHCTPYKIIMH, H3TOTOBIIAEMBIX U3 TKENOT0, MEJKO3CPHHCTOTO, JIETKOTO,
SYEHCTOr0 M HalpAraiomero OETOHOB M COREPXKHT PpPEKOMEHJAUMH IO pacyeTy M
KOHCTpYMPOBaHHIO KOHCTPYKIHI ¢ KOMIIO3UTHO#H MMOJMMEPHON apMaTypoi.

Tpe6GoBaHUA HaCTOAINEro CBOZA NPABHI HE PACHpPOCTPaHAIOTCA Ha HPOEKTHpOBaHHE
CTajgexene3006TOHHEIX  KOHCTPYKUHM, ¢uOpoGETOHHBIX KOHCTpYKuHH, OCTOHHBIX H
KeJIe300ETOHHBIX KOHCTPYKLMH TI'MAPOTEXHHYECKHX COOPYXEHHH, MOCTOB, IIOKPBITHIH
aBTOMOGH/IBHBIX AOPOr H a3pOAPOMOB M JAPYTHX CHELHANbLHEIX COOPYXEHHH, a Taike Ha
KOHCTPYKIMH, H3rOTOBJsieMBle M3 GETOHOB cpemHell IOTHOCTBIO MeHee 500 u cBemue
2500 xr/M3, GeTOHOIONMMEPOB H MONMUMEPOETOHOB, GETOHOB HAa H3BECTKOBHIX, ITAKOBBIX U
CMEILIaHHBIX BXKYMMX (KpOME NPHMEHEHMs HX B sfYCHCTOM G6eToHe), Ha THIICOBOM M
CIENHANBHEIX BXKYIIMX, GETOHOB Ha CIICLHAILHBIX H OPTaHHYECKHX 3aMOJHUTENIX, GeToHa

KPYTIHOIIOPHCTOM CTPYKTYPEIL.

2* HopMaTHBHBIE CCBUIKH

B HacTosmeM CBOJE NpaBHJ MCIIONB30BaHbl CCBUIKH Ha CHENYIOMHE HOPMATHUBHEIC
JOKYMEHTBI:

CII 14.13330.2011 «CHguII I1-7-81* CrpouTenscTBo B CeHCMUYECKHX palioHax»

CII 16.13330.2011 «CHulI I1I-23-81* CTaibHbIe KOHCTPYKIHHD)

CIT20.13330.2011 «CHulIT 2.01.07-85* Harpy3k# 1 Bo3a€fCTBHAY

CIT 22.13330.2011 «CHul1 2.02.01-83* OcHoBanus 3naRui B COOPYKEHHI»

CII 28.13330.2012 «CHulIl 2.03.11-85 3ammra CTPOMTENBHBIX KOHCTPYKLUHH OT
KOPPO3HM»

CIT148.13330.2011 «CHulI 12-01-2004 Oprann3sanus CTpOUTEIECTBAY

CI150.13330.2012 «CHulI 23-02-2003 Temnosas 3aliuTa 34aHUHH

CI170.13330.2012 «CHul1 3.03.01-87 Hecymue 1 orpaxatoniie KOBCTPYKIIHH»

CIT 122.13330.2012 «CHull 32-04-97 Tonnenu xene3HOROPOXKHBIE U aBTOJOPOXKHBIEN

Hsnanue opuunansHoe
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CIT 130.13330.2012 «CHuII 3.09.01-85 IIpom3BoacTBO COOPHBIX KENE300CTOHHBIX
KOHCTPYKUMHA 1 H3meauity

CIT 131.13330.2012 «CHuIl 23-01-99 CrponTteibHas KIMMaTONOTHM»

T'OCT P 52085~2003 Onany6ka. O6mue TeXHUIECKHE YCIOBUS

TOCT P 52086-2003 Onany6xa. TepMHUHbI U OTIpEeNeCHUS

T'OCT P 52544-2006 ITpoxar apMaTypHBI# CBapHBaeMEIH IEpHOXMYECKOrO MPOGHIL
kiaccoB A 500C u B 500C mis apMupoBanus xene300eTOHHBIX KOHCTPYKIHH

I'OCT P 53231-2008 Beronsl. I1paBuna KOHTPONIA N OEHKA POYHOCTH

TF'OCTP 54257-2010 HapgexHOCTh CTPOHTENBHBIX KOHCTPYKLUMH M OCHOBaHHH.
OcCHOBHBIE NOJIOXKEHNUA B TpeGoBaHAA

I'OCT 4.212-80 CIIKII. CrponrensctBo. beronrl. HomeHkiatypa nokasarenei

I'OCT 535-2005 Ilpoxar coproBoit M (acOHHBI M3 CTAMA  YIICPOIUCTOH
0GBIKHOBEHHOTO KadecTBa. Q0Imue TEXHAYECKHE YCIIOBHS.

I'OCT 5781-82 Cranp ropsuckaTaHasd JUIf apMHPOBaHHSA  JKeJIe300€TOHHBIX
KOHCTpyKuuil. TexHuueckue ycinoBus.

T'OCT 7473-94 Cmecu GeToHHBIE. TeXHUYECKHE YCIOBHA.

I'OCT 8267-93 IlleGeHp M rpaBuii M3 IUIOTHBIX FOPHBIX MOPOX IS CTPOHTEIBHBIX
pabot. TexHugeckHe yCIoBUA.

I'OCT 873693 Tlecox mns ctpouTenbHbIX pador. TexHuueckne ycioBus.

T'OCT 8829-94 W3nemus cTpOHMTENbHBIE XEIe300€TOHHbIE H GETOHHEBIE 3aBOJACKOIO
H3TOTOBNIEHUS. MeToBI MCITBITaHM# HarpyKeHreM. [IpaBriIa OIIEHKH NIPOYHOCTH, KECTKOCTH
U TPeLIMHOCTOHKOCTH.

I'OCT 10060.0-95 Beronrl. Metoapl ompeneneHus Mopo3ocToiikocTH. OCHOBHEIE
TpeboBaHus.

I'OCT 10180-90 Beronsr. MeToasl ONPEACICHHA NPOYHOCTH IO KOHTPONBHBIM
obpasuam.

I'OCT 10181-2000 Cmecu 6eTorHEIe. MeTOABI HCIIBITAHHUS.

I'OCT 1088494 Cranp apMaTypHas TEPMOMEXAaHHYECKH YIPOYHCHHAS  JUIS
Xene300eTORHBIX KOHCTPYKIWH. TexHudeckue ycaoBusl.

I'OCT 10922-90 ApmaTypHble U 3aKiafHble U3MENUSA CBapHble, COSIUHEHUS CBAPHEIC
apMaTyphl U 3aKNAIHBIX H3JICIUil JkeNe300eTOHHBIX KOHCTpYKUMH., OGIIpe TeXHUYECKHEe
YCIIOBHSL.

T'OCT 12730.0-78 beronsl. OGmue TpeboBaHUS K METOJaM OIpeleNeHHs IIIOTHOCTH,
BIIQXXHOCTH, BOXONOITIOMIECHUS, TIOPUCTOCTH H BOJOHETIPOHHIIAEMOCTH.

T'OCT 12730.1-78 Beronsl. MeTox onpenieneHns IIOTHOCTH.

T'OCT 12730.5-84 Beronsl. Meroap! onpeeieHus BOXOHESIIPOHHIAEMOCTH.

TOCT 13015-2003 W3pmenus sxene3oGeToHHbIC M GETOHHBIC JUIS CTPOMTCIBCTBA.
O6mue rexHudeckue tpebopanus. Ilpasuna mpueMKH, MapKHPOBKH, TPAHCIIOPTHUPOBAHHUS U
XpaHeHHS.

I'OCT 13087-81 Berorsl. MeToas! onpeeneHuss HCTUPaEMOCTH

I'OCT 1409891 CoenuneHus cBapHble apMaTypbl H 3aKJagHBIX  M3ZAEIHIA
’kKene306eTOHHRIX KOBCTPYKIMii. THIIBI, KOHCTPYKIUS 1 pasMEpHI.

I'OCT 1762487 Berons!. YabTpa3ByKOBOH METOX ONPENENCHU IPOYHOCTH.

['OCT 18105-2010 Berous!. IIpaBuna KOHTpOIS X OUEHKH IPOYHOCTH

I'OCT 22690-88 beronsl. OmpeneneHue MOPOYHOCTH MEXAaHHYECKHMH METOJaMH
Hepa3pyIIaoIero KOHTPOJIA.

I'OCT 23732-79 Bona /uia 6eTOHOB M pacTBOPOB. T€XHHYECKUE YCIOBHS.
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T'OCT 23858-79 CoemuHeHWs cBapHLIE CTHIKOBBIE M TaBPOBblE apMaTyphl
KeIe300€TOHHEIX KOHCTPYKUHA. YIbTpa3ByKoBble METOAbI KOHTPOJSA KauecTBa. lIpaBuna
IIPUEMKH.

I'OCT 24211-91 ob6aBku ans GeronoB. O6mue TexHudecKre TpeGoBaHud.

I'OCT 25192-82 Beronsl. Kiacendukanus u obiue TeXHHYeCKHe TpeGOBaHUS.

FOCT 25781-83 ®opMBl cTanbHbIE I H3TOTOBJICHHSA XXENe300€TOHHBIX HM3XEIHIA.
TexHHUYIECKHE YCIOBHA.,

T'OCT 26633-91 BeToHB! TsHKENBIE B MEKO3EPHUCTBIE., TEXHUYECKHE YCIIOBHSL,

'OCT 27005-86 Berons! nerkue | syeuctrle. [IpaBuna KOHTPONA CpelHelt MIOTHOCTH.

I'OCT 27006-86 Beronsl. [TpaBuna noabopa cocTaBos.

I'OCT 28570-90 bBeronsr, Metonpl ompegeneHHUs NPOYHOCTH 1o obpasuam,
0TOOpaHHEIM U3 KOHCTPYKIMH.

I'OCT 30515-97 LiemenTs!, O6ude TeXHUUECKHE YCIOBUS

I'OCT 31938-2012 ApMarypa KOMITO3UTHas HOJIUMEpHas [ apMHPOBaHusA GETOHHBIX
KoHCcTpyknuit. O0Iine TeXHHIECKUE YCIOBHS

IMIpumMedasrue— [Ip4 NOTE30BAHUH HACTOAIIMM CBOJNOM IPABMI LienecooGpa3HO NPOBEPHTH
JIEHCTBHE CCBUIOYHBIX CTaHAApTOB (CBOXOB NMpaBHN WIUIM KraccHpUKaTopoB) B MHPOPMALMOHHOM CHUCTeMe
obuiero nNONL30BaHMA — Ha OQMIMATLHOM calite HaUMOHAIBHOrO opraHa Poccuiickodt (emepaumu mo
CTaHOApTHU3ALUK B CCTH I/IHTepHeT WIH TI0 €XCTOOHO H3AABACMOMY HHq)OpMaIIHOHHOMy yKasaresno
«HaumoHansHele CTaHAAPTHIY, KOTOPHA OMyGIMKOBaH IO COCTOSHHIO Ha 1 SHBAaps TeKyulero rofga, M Io
BBIMTYCKAM €XEMECAYHO H3aBaeMoOro HthOpMauHOHHOl‘O yKasarena «HarvonansHele CTaHIapThI» 3a TeKle,Mﬁ
ron. Ecnu 3amMeHeH CChbUIOYHBIM CTaHmApT (JOKYMEHT), Ha KOTOPBIi faHa HeJATHMPOBaHHad CCBUIKA, TO
PEKOMEHIYCTCA HUCITOIB30BATh HeﬁCTBy}OHIy}O BE€PCHIO 3TOr0 CTaHOApTa ()ZlOK}’MCHTa) € YUY€TOM BCEX BHECCHHBIX
B MJaHHYIO BepcHI0 H3MeHeHuil. EcnM 3aMeHEH CCbUIOUHBIM CTaHapT (QOKYMEHT), HAa KOTOPBIN JaHa
AaTUpOBaHHasA CCbUIKa, TO PCKOMEHIAYETCA MCIIONIb30BaTh BEPCHIO 3TOr0 CTraHaapra (}.‘lOK}'MCHTa) € YKa3aHHBIM
BbINIE TOJOM YTBepXAeHWA (NpuHATHA). Ecnu mocne yTBepKOSHMA HACTOALIETO CTAHJAPTA B CCHUIOYHbIMN
CTaHZApT (HOKYMEHT), Ha KOTOPhI JaHa AaTHpOBAaHHAA CCHUIKA, BHECEHO MW3MEHEHME, 3aTPAarMBalomee
HOJIOXKEHHE, HA KOTOPOC JaHa CChlUIKa, TO 3TO IOJIOKCHHEC PEKOMCHIYETCA IPHMCHATH Ge3 y4€Ta AGHHOro
usMeHeHna. Eciu ccpulouHelfl cTaHmapT (ZOKYMEHT) OTMEHEH 0e3 3aMeHEl, TO NONIOXKCHHE, B KOTOPOM NaHa
CCBIJIKA Ha HEro, peKOMEHAYETCA IPUMEHATL B 9aCTH, HS 3a'rparunajomen 3Ty CCBLIKY. Caenenus o aelficTeuu

CBOJOB TIPaBHI MOXHO TpoBepuTs B PenepanbHoM HHPOPMAUMOHHOM (OHIE TEXHHIECKMX pEIIAMEHTOB H
CTaHAapToB.

3* TepMuHBI H ONIpeJieIeHHUsI

B HacrodmeM cBoJe MpaBMi  NPUMEHSIOTCS  CHEAYIOUME  TEPMHHBI  C
COOTBETCTBYIOIMMHE OHpEIeICHHIMM:

3.1 ankepoBka apmaTyphl: OGecrieueHHe BOCIIPHUATHS apMaTypoil JAeHCTBYIOLIMX Ha
Hee YCHIMH IyTeM 3aBeA€HMSA e¢ Ha ONpPEeJENICHHYIO MJIMHY 3a pacdeTHOE CEYCHHE HIIH
YCTpo}CTBa Ha KOHIIaX CIIeHHANbHBIX aHKEPOB.

3.2 apmarypa KOHCTpYKTHBHas: ApMarypa, ycraHaBjmsaeMas 6e3 pacuera u3
KOHCTPYKTHBHBIX COOOpaXKeHMiA.

3.3 apmaTypa npeaBapuTeILHO HaNpSKeHHAasA: ApMaTypa, OJIydaromas HayaubHbie
(npenBapuTenbHEIE) HANPSKEHUS B NIPOLIECCe M3TOTOBICHUS KOHCTPYKUHMH HO IPHIOKEHUS
BHEIIHUX Harpy30K B CTaJUH SKCILUTyaTallHH.

3.4 apmaTypa paGouasi: ApMaTypa, ycTaHaBiIUBaeMas IO pacyery.

3.5 zamuTHbli cioit GeroHa: Tonmmuna cnos GeToHa OT TpaHM 3JEMEHTa JO
6mixaliet MOBEPXHOCTH apMaTYPHOTO CTEPXKHS.
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3.6 KoHCTpyKuMH GeToHHBbIe: KOHCTpYKItHH, BHIIONHEHHBIE 3 OeToHa 6€3 apMaTyphl
WM € apMaTypoif, ycTaHABAMBaeMOM 10 KOHCTPYKTHBHBIM COOOpaXXEHHSAM H He
YYUTBIBAEMOl B pacyere;, pacyeTHHIC YCHIMA OT BCeX BO3NEHCTBHH B OETOHHBIX
KOHCTPYKUMAX JOJDKHBI ObITH BOCHPHHATE GETOHOM.

3.7 Uckmouen.

3.8 KOHCTPYKIHUM 3Kene306eToHHbIe: KOHCTPYKUMH, BBIIOIHEHHEIE M3 GeToHa C
paGoueii ¥ KOHCTPYKTHBHOM apmaTypo#l (apMHpOBaHHBIE OCTOHHBIE KOHCTPYKLHH):
pacyeTHBIE YCHJIMS OT BCEX BO3NEHCTBHI B XKeNC306ETOHHBIX KOHCTPYKIHAX NOJDKHBI OBITH
BOCTIPUHATHI 6€TOHOM U padoyei apMaTypoi.

3.9 KoHCTpykmHMu  crajexene3oferoHHbre: JKene300eTOHHBIE  KOHCTPYKLHH,
BK/IIOYAIOIIHE OTAMYHBIE OT apMaTypHOHM CTalM CTalbHBIC JJIEMEHTHI, paboTaromue
COBMECTHO € XKeJIe300CTOHHBIMH JJIEMEHTaMH.

3.10 xo3ddunHenT apMHpOBaHHS xKee300eToHa p: OTHOUIEHNE IUIOMIANN CEYESHHS
apMmatypsl K pabodei mioma u cedcHus 6eTOHa, BRIPAXCHHOE B IIPOLICHTaX.

3.11 mapka Geroma mo BoaoHenmpoHunaemoctu W: IlokaszaTens HpPOHHIAEMOCTH
6eToHa, XapaKTEPH3YIOIMIACI MaKCUMaIbHEIM AaBJICHHEM BOJBL, IIPH KOTOPOM B YCIOBHUSIX
CTaHIAPTHLIX HCIEITAHUY BOJA HE MPOHUKAeT Yepes GeTOHHbIH oGpasel.

3.12 mapka Oerona mo wmopozocToifikocTn F: VYCTaHOBJIECHHOE HOpMaMM
MUHHUMAJIbHOE YHCJIO IIUKJIOB 3aMOPAXKMBAHHS M OTTAUBaHUS 00pa3sunoB OETOHA, HCHBITAaHHBIX
110 CTaHAapTHHEIM 0a30BBIM METOAAaM, INIPH KOTOPBIX COXPAHAIOICS HX IIEPBOHAYaNbHbIE
(bHU3MKO-MeXaHHYECKHE CROMCTBA B HOPMUPYEMBIX Mpeeax.

3.13 mapka 6eToHa MO CAaMOHANPSIKEHKIO S,: YCTAaHOBJIEHHOE HOPMaMH 3HauyeHHE
IIpe/IBAPUTENLHOr0  HanmpsokeHHss B Oetome, MIla, cosnaBaeMoro B pesynbrare e€ro
pacmmpenus npu xo3dduuuerte npogonbHoro apmuposanus p = 0,01,

3.14 mapxa GeroHa nmo cpejHeii muoTHocTH D: YCTaHOBIIEHHOE HOpMaMHU 3Ha4eHHe
ILIOTHOCTH, B KI/M°, GETOHOB, K KOTOPHIM HpPeXbABISIOTC TPGOBARHA 10 TEIIOH30MAIMH.

3.15 wmaccuBHasm KkoHcTpykuus: KOHCTpykuus, mnd KOTOpOH OTHOLIEHHE
ITOBEPXHOCTH, OTKPBITOM JUISL €€ BHICHIXAHHA, M*, K e 00beMy, M”, paBHO MM MEHBIItE 2,

3.16 ™opo3zocrolikocTh Oerona: CrnocoGHOCT OETOHa COXpaHATb  (PU3HKO-
MEXaHUYECKHUE CBOMCTBA NPH MHOTOKPAaTHOM IIEPEMEHHOM 3aMOpPaXUBAHHHM M OTTaUBaHHH,
PErIaMeHTHpPYETCA MapKoif 0 MOpo30CTORKOCTH F,

3.17 popmannHoe cedenue: CedeHMe 3IeMEHTa ILTOCKOCTBIO, HMEPICHAMKYIAPHOH K
€ro IPoAoILHOMN OCH.

3.18 mnakiaonHoe ceuenme: CeveHue D5IEMEHTa IUIOCKOCTHIO, HAKJIOHHOM K €ro
NPOAOJIBHON OCH M NEPNEHAMKYIAPHOH BEPTUKANLHOMN IUIOCKOCTH, MPOXOAsIIEH yepes och
JJIEMEHTA.

3.19 naoTHocTh GeToma: XapaxktepucTHka G€TOHa, paBHasA OTHOIICHWIO €r0 MACCHI K
00BbeMy, peryIaMEHTUPYETCS MapKo#i [0 cpeaHest IWIOTHOCTH D,

3.20 npeaeabHoe yemaue: HauGonbinee ycummue, KOTOPOe MOXKET GBITH BOCIIPUHATO
3JIEMEHTOM, €T0 CEYEHHEM IIPU IPUHATHIX XapaKTEpPHUCTHKAX MATePHasIoB.

3.2]1 npouunaemMocts GetoHa: CBoiicTBO GeroHa IPOIMYCKATh 4epes ceOs rassl WIH
XKHAKOCTM TIpM HANM4UM TIpaJMeHTa JaBleHWs (perjlaMeHTHpYyeIcs Mapkod 1o
BOJOHENMpoHUaeMocTH W) nuGo obecmeumsars IuQy3HOHHYIO NPOHHIAEMOCTE
PacTBOPEHHBIX B BOJIE BEIIECTB B OTCYTCTBHE IpajHeHTa JaBJieHHS (periaMeHTHpYyeTcs
HOPMHpPYEMBIMH BEJIMYMHAMH IIJIOTHOCTH TOKA ¥ 3JIEKTPHYECKOT0 NOTEHIHANA).

3.22 paGouas BbicoTa cedeHusi: PaccTosHue OT CxaTOM TpaHW 3NEeMeHTa [0 LEHTPa
TSKECTH pacTAHYTOI MPOXONEHOR apMaTyphI.

4
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3.23 camoHanpsikenne OeroHa: HampsxeHue cxaTud, BO3HHKAlOmEee B GeToHE
KOHCTPYKIIMH TIpH TBEPAEHHUH B pe3y/bTaTe PacUIHpEHHs LEMEHTHOTO KaMHA B YCIOBHAX
OTrpaHHYEHHA 3TOMY PACIIAPEHHMIO, PErTAMEHTHPYETCA MapKoii 110 CAMOHATIPAKEHHIO Sp.

3.24 creikH apMaTypsl BHaxJecTKy: CocIHMHEHHe apMaTypHBIX CTEpxXHe# Mo MX
JumHe 6e3 CBapKH NyTeM 3aBelCHHSA KOHIA ONHOTO apMaTYPHOTO CTEpPXKHA OTHOCHUTEABHO
KOHI[a IpyTOTO.

4 Oomue TpeGoBaHUSA K GeTOHHBIM H JKeJIe300eTOHHBIM KOHCTPYKI{HAM

4.1 Beronnble H Kene306€TOHHBIC KOHCTPYKIMH BCEX THUIOB JODKHBI YIOBJIETBOPATD
TpeboBaHUAM:

1o 6€30MacCHOCTH;

110 BKCHJIyaTaIIHOHHOﬁ TIPUTOZTHOCTH,

0 JOJTOBEYHOCTH,

a TakoKe JONONHNTENbHBIM TpeOOBaHUAM, YKa3aHHEIM B 3aJJaHHHU Ha IPOCKTHPOBAHHE.

4.2 Jina ynosneTBOpeHHs TpeOOBaHMI O 6e30IaCHOCTH KOHCTPYKIMH AOJDKHBI HMETH
TAKME HAYajbHblE XapaKTCPUCTHKH, YTOOBI IPH pa3NMYHBIX PACYETHHIX BO3JEHCTBUAX B
HpOIIECCE CTPOHTENLCTBA M AKCIUTYaTallMH 3JaHHH M COOpY)XeHHH OBUIH HCKIOYEHBI
paspymicHHA Jo00ro XxapakTepa WM HapyleHHs 9SKCIUIyaTallMOHHOM MPHIOLHOCTH,
CBA3aHHBIE C IIPHYMHEHHEM BpE/Ja JKH3HH WM 370POBBIO TIpakAaH, HMYIIECTBY,
OKpYXKAIOLIEH cpefie, JKM3HH H 3M0POBBIO )KHBOTHBIX H PACTEHHSIM.

43 Jlna ynoBneTBOpeHHs TpeOOBaHHM IO SKCIUTYaTalMOHHOM HpPHIOAHOCTH
KOHCTPYKLHS JOIDKHA HMETh TaKue HaYalbHBIC XapaKTEPUCTHKH, YTOOHI NPH Pa3IMYHBIX
pacyeTHBIX BO3JCHCTBHAX HE HPOWCXOAWIO 00pa3oBaHHE HIM YPE3MEPHOC pacKpHITHE
TPEWKH, @ TaKXe HE BO3ZHHUKATM YpPE3MEpHBIC NEpEMEHICHMS, KojebaHHs H IpyTHe
[IOBPEXACHUS, 3aTPYIHSAIOIIHE HOPMAIBHYKO SKCIUTyaTanuio (HapymeHue TpeGoBaHuii k
BHEITHEMY BHAY KOHCTPYKLUHH, TEXHOJOTHYECKMX TpeOOBaHMI IO HOpMaibHOM paboTte
o6opynoBaHHA, MeXaHM3MOB, KOHCTPYKTHBHBIX TpeboBaHMI 110 COBMECTHOH paGoTte
3JIEMEHTOB M IPYTUX TpeOOBaHUHN, YCTAHOBIEHHBIX ITPU IPOEKTHPOBAHHM).

" B HeobxomuMbIx ciydadX KOHCTPYKIMH JO/DKHBI HMETh  XapaKTEPHUCTHKH,
obecneunparomue TpeGoBatus N0 TEIUION30ALNY, 3BYKOH3OIIUHH, OHOIOTHYECKO 3ammuTe
U Apyrue TpeGoBaHus.

TpeGoparus 1O OTCYICTBHIO TpEIMH INPEABABASIOT K  IKEIe300CTOHHBIM
KOHCTPYKIHAM, Y KOTOPHIX IIPH NOJHOCTBIO PACTAHYTOM CEYEHHH MODKHA OBITH oGecreyeHa
HENPOHULIAEMOCTh (HAXOMIUIUMCA MOJ JAaBJIEHHEM XHIKOCTH MU Ta30B, HCILITHIBAIOIIMM
BO3REHCTBHE pagvaly M T.I.), K YHUKAIPHBIM KOHCTPYKIHMSM, K KOTOPHIM NpPeXbSABIAIOT
HOBBIIEHHBIE TPeGOBAHMUs MO JOITOBEYHOCTH, A TAKOKE K KOHCTPYKIMMAM, SKCILTYaTHPYEMbIM
B arpeccUBHOI cpefie B cyyasx, ykazanHsx B CIT28.13330,

B ocTanbHEIX Xene3006eTOHHBIX KOHCTPYKIHAX 00pa3oBanye TPEIHH JOMYCKAaeTcs, U K
HUM HPEIbABIIIOT TPeOOBAHMS 110 OTPaHUYCHHIO IIMPHHBI PACKPBITHS TPEIIUH.

4.4 JIna ymosnerBopenus TpeGOBaHMil ONIOBEYHOCTH KOHCTPYKIMS IOJDKHA HMETH
TaKHe HayalbHBle XapaKTCPUCTHKH, 4YTOOBI B TEYEHHE YCTAHOBJIEHHOTO [UIMTENLHOTO
BPEMEHH OHa YZXOBJIeTBOpsuia Obl TpeGoBaHUAM MO OE30IaCHOCTH M 3KCIUTyaTal{HOHHOM
OPUTOJHOCTH C YYETOM BIMAHMS HAa TEOMETPUYCCKUE XapaKTCPUCTHKH KOHCTPYKUHE H
MEXAHMYECKHE XapaKTEPUCTHKH MATEPHAIOB Da3IMYHLIX pacueTHBIX  BO3JeHCTBHM
(muTenbHOE BO3ACHCTBHE HArpy3KH, HEONAronpHATHBIE KIMMATHYECKHE, TEXHONOTHYECKHUE,
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TEMIEpaTypHble H BIDKHOCTHBEIE BO3JCHCTBHSA, TONEPEMCHHOE 3aMOPAKHUBAHHE H
OTTaNBaHME, arPECCHBHEIE BO3ACHCTBYA U Ip.).

4.5 Be30omacHOCTh, SKCIUTyaTAMOHHAS IPUTOJHOCTH, MOJIOBEYHOCTh OETOHHBIX H
KeNIe300ETOHHBIX KOHCTPYKIHN H JpyrHe yCTaHaB/IHBacMble 3aaHHEM Ha NPOEKTHPOBAHHE
TpeGOBaHUA JIOIDKHEI OBITH 00€CTICICHEI BHIIOIHEHUEM !

TpebGoBaHMi K 6ETOHY U €r0 COCTaBIIAIOIIM;

TpeGoBaHMit K apMarype;

TpeboBaHUH K pacdeTaM KOHCTPYKIHH;

KOHCTPYKTHBHBIX TpeOOBaHHH;

TEXHOJIOTHIECKHX TpeGOBaHNUH;

TpeOGOBaHMIA N0 3KCILTYaTalUH.

TpeboBanns 1O  Harpy3kaM M BO3ACHCTBHAM, TIIpelcdy  OTHECTOHKOCTH,
HENPOHMIIAEMOCTH, MOPO30CTOMKOCTH, MpeeNIbHEIM NoKasaTelisaM aehopManuii (mporubam,
nepeMeleHuAM, aMIUIITYAe Kosiebanuii), pacYeTHBHIM 3HaYeHHAM TeMIIepaTyphl HapyXHOTo
BO3yXa M OTHOCHTEJIBHOH BIAXHOCTH OKpYXalomed cpeiibl, IO 3aIHTE CTPOUTENBHBIX
KOHCTPYKIHMH OT BO3NEICTBUA arpecCHBHBIX Cpel H JAp. YCTaHaBIHBAKOTCS
COOTBETCTBYIOIMMM HOpMaTuBHBIMH mokymeHtamm (CIT  20.13330, CIT 14.13330,
CII 28.13330, CII 22.13330, CIT 131.13330, CII 122.13330).

4.6 Ilpu IpOEKTHPOBAHHH OETOHHBIX H XKeNe300€TOHHBIX KOHCTPYKIHMH HaleXKHOCTH
KOHCTpyKiui ycTanasnusaioT cornacHo I'OCT P 54257 nomyBepoATHOCTHBIM METOJOM
pacyeTa IyTeM HCIIONB30BaHHA PacyYeTHBIX 3HAYECHHMH HArpy30K M BO3ACHCTBHH, pacUeTHBIX
XapaKTepHCTHK OeToHa M apMaTypbl (WIH KOHCTPYKLIHOHHOM CTajiM), OHpENeIieMBbIX C
TIOMOINBIO COOTBETCTBYIOIUMX YacTHHIX KO3((UIMEHTOB HANEXXHOCTH MO HOPMATHUBHBIM
3HA4YEHUSIM ITUX XapaKTEPUCTHK, C YYETOM YPOBHS OTBETCTBCHHOCTH 3aHUH H COOPYKECHHIA.

HopmatuBHbIC 3HAueHUss HArpy3oK M BO3JACHCTBMH, 3Ha4YeHHs Ko3(dHIHEHTOB
HAJIeKHOCTH TI0 HArpyske, kodhHIUHEHTOB HaJEXKHOCTH IO HAa3HAYCHUIO KOHCTPYKIWH, a
TaKXKe JieIeHHe Harpy3oK Ha MOCTOSHHbLIE M BpEMEHHBIC (IIUTENBHBIE U KPATKOBPCMCHHEIE)
YCTaHaBIUBAIOT COOTBETCTBYIOIIMMH HOPMATHBHBIME NOKYMEHTAMH JJI CTPOMTENLHBIX
xoncrpykuit (CIT20.13330).

PacyeTHble 3HaYeHHA Harpy30K M BO3JCHCTBUI NPUHHMMAIOT B 3aBUCHMOCTH OT BHAA
PacyeTHOTO NpeaeIbHOTO COCTOSIHHS U PACYETHOM CHTYyalluH.

VpoBeHs  HamEeXKHOCTH  PAacYETHBIX  3HAUCHMIt  XapaKTCPUCTHK  MAaTEpPHANOB
YCTaHaBIUBAIOT B 3aBHCHMOCTH OT PAacyeTHON CHTYalluH ¥ OT ONACHOCTH JOCTHXXEHHS
COOTBETCTBYIOIIErO IIPeIeILHOTO COCTOSIHUS H PETYNHPYIOT 3HaueHMeM Ko3dUIMEHTOB
HaJIeXKHOCTY 110 6eTOHY ¥ apMaType (MM KOHCTPYKIIMOHHOM CTaNH).

Pacuer OGCTOHHBIX H JKEIE300CTOHHBIX KOHCTPYKHMH MOXHO IIPON3BONUTH IIO
3aJaHHOMY 3HAYCHHIO HAJEeXHOCTH HA OCHOBE IIOJHOTO BEPOATHOCTHOrO pacdeTa HpH
HalM4YHH JOCTATOYHBIX JAHHLIX OO0 HM3MEHYMBOCTH OCHOBHBIX (akTOpOB, BXOIAIIX B
pacdeTHbIE 3aBUCHMOCTH.

5 TpeGoBaHHs K pacueTy O€TOHHbBIX H KeJ1e306e TOHHBIX KOHCTPYKIHH

5.1 O6mue mosoxeHus

5.1.1 PacueTsl GeTOHHBIX M XKeJIe306€TOHHBIX KOHCTPYKIME ClexyeT NMPOU3BOAUTH B
cooTBeTcTBUH ¢ Tpebopanmamu ['OCT 27751 no npenensHM COCTOSHUAM, BKIIOYAIOIAM:
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NpelcIbHbIE COCTOAHHMA MEepBOH IpyNNbi, NPHBOASIUHE K IOJNHOM HENPHTOZHOCTH
9KCILTyaTalluid KOHCTPYKIHA;

TIpEAENbHBIE COCTOSHHA BTOPOH TPYIIbI, 3aTPYIHAIONIME HOPMANBHYIO 3KCIUTyaTaIlHIO
KOHCTPYKIH# WIM yMEHBIIAMONME HONTOBEYHOCTh 3/IaHUI M COOpYXEHMIM O CPABHEHHIO C
npeyCMaTpUBACMBIM CPOKOM CITYKOBI.

PacueTsl omKHBEI 06ecnieYHBaTh HANCKHOCTh 3JaHMM HIM COOPYKCHMH B TEUEHHE
BCETO CpOKa MX CIyxObl, a Takke MPHU IIPOH3BOJACTBE PaboT B COOTBETCTBHH C TPeGOBaHUAMH,
[PEABABISIEMBIMH K HEM.

PacueTsl 10 npeenbHBIM COCTOSHUAM NEPBOM IPYHIIE] BKIIOYAIOT:

pacyeT no nMpo4YHOCTH;

pacyer o ycToMIHBOCTH (OpMBI (/11 TOHKOCTEHHBIX KOHCTPYKIHIA);

pacyer 110 YCTOHYMBOCTH NOJIOXKCHHS (ONPOKHJIBIBAHME, CKONLKEHUE, BCILILIBAHHE).

PacueTl Mo MPOYHOCTH OETOHHBIX H XKENE300€TOHHBIX KOHCTPYKuMil crnexyer
OPOU3BOJMTL M3 YCJIOBHA, 1O KOTODOMY YCHiM#, HanpsxecHus H JchopMauum B
KOHCTPYKLHAX OT Pa3/IMYHEBIX BO3ACHCTBHIA C Y9€TOM HAYabHOTO HANPSHKEHHOTO COCTOSHUS
(nmpemHanpsXeHHe, TEMNEPaTypHble H JpYTHe BO3AEHCTBHA) He AODKHBI IIPEBHIUATH
COOTBETCTBYIOINMX 3HAYECHHHM, yCTAHOBJICHHBIX HOPMATHBHBIMH JIOKYMEHTaMM.

Pacuetsl mo ycToiiumBocTH (OPMBEI KOHCTPYKIHM, a Talke IO YCTOMYHMBOCTH
nonoxxeHus (¢ y4eToM COBMECTHOH paGOTBI KOHCTPYKIHM M  OCHOBaHHA, WHX
nedopMalMOHHEIX CBOHCTB, CONPOTHBJICHHS CIBATY NO KOHTaKTy C OCHOBaHHEM M IPYTUX
0cobGeHHOCTEH) crefyeT NMPOH3BOAUTH COTMIACHO YKa3aHHSAM HOPMATHBHBIX NOKYMEHTOB Ha
OTHEJIbHBIE BHIBI KOHCTPYKIMHA.

B Heo6X0MMBIX CITydasX B 3aBUCHMOCTH OT BHJIa ¥ Ha3HAYeHHA KOHCTPYKIUHH JOJDKHbL
OBITE IIPOM3BENCHBI PACYETHl HO NpeNeibHBIM COCTOSHUAM, CBA3AHHBIM C SBJICHHSMH, IPH
KOTOPBIX BO3HHKAET HEOOXOMMMOCTH NpEKpalleHHMA SKCIUTyaTalliy 3JaHHI M COOPY)KEHHS
(upe3MepHBle edOpMalny, CABITH B COSAMHEHUAX B APYTHeE SBICHAS).

PacyeTsl N0 npeAeNbHBIM COCTOSHMUAM BTOPOH IPYMITB! BKJIIOYAIOT!

pacyeT no o6pa3oBaHUIO TPEILIMH;

pacyeT 10 PaCKPHITHIO TPELIHH;

pacuer 1o aeopManum.

Pacyer 6eTOHHBIX U XKeNe300eTOHHBIX KOHCTPYKIHUI 10 00pa3oBaHUIO TPEIHH ClleAyeT
IPOM3BOJMUTH, H3 YCIOBHS, [0 KOTOPOMY YCHIIHA, HAIpsDKCHHS WM nedopManuu B
KOHCTPYKUHMAX OT pa3IMYHBIX BO3JEHCTBHN HE NOJDKHBI IIPEBHINIATH COOTBETCTBYIOIMX HX
IpeaeNbHBIX 3HAUCHNH, BOCIPHHHMaeMbIX KOHCTPYKIMEH Ipyu 00pa3oBaHHH TPEIHH.

Pacyer »ene300eTOHHBIX KOHCTPYKUHH IO pacKphITHIO TPEIUMH IIPOM3BOAAT U3
yCNOBHA, IO KOTOPOMY IOMPHHA pAacKpBITHSA TPEIIMH B KOHCTPYKIMH OT pa3jIMYHBIX
BO3JEHCTBUM He JOJKHA NPeBBILATh IIPe/IebHO AOIYCTUMBIX 3HaYeHUH, yCTaHABINBAEMBIX
B 3aBUCHMOCTH OT TpeOOBaHUi, IpeABABIAEMBIX K KOHCTPYKIUH, YCIOBUH e¢ SKCIITyaTaluy,
BO3JEHCTBHA OKpYXalole Cpefbl H XapaKTepPHCTHK MATEpHANOB C Yy4eTOM ocoGeHHOoCTelH
KOPPO3HOHHOI0 TIOBEJCHUS apMaTypHI.

Pacyer GeTOHHBIX H JKeNEe300€TOHHBIX KOHCTPYKHHM mo medopMamusM Cleayer
IIPOM3BOAMTG M3 YCJIOBHSA, IO KOTOpOMY NOpPOrMOBI, YIIBl IIOBOPOTA, IIEpEMEINEHUS H
aMIUTHTYZBI KoJleOaHUsl KOHCTPYKIMH OT pa3fIM4YHBIX BO3AEHCTBHI He MOJDKHBI [IPEBBHINAThH
COOTBETCTBYIOIMX NPEAETbHO JONYCTUMBIX 3HAYEHHM.

JIns KOHCTpyKIuH, B KOTOPBIX He JONYCKacTcs o6pa3oBaHUE TPELIHH, HOJDKHBI OBHITH
obecreyensl TpeGOBAHHS MO OTCYTCTBHIO TPELIMH. B 3ToM ciydyae pacyeT IO PacKpPBITHIO
TPEIHH HE MPOM3BOIAT.
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T ocTanbHBIX KOHCTPYKIME, B KOTOPEIX JOMycKaeTcs oOpa3oBaHHE TPEIIMH, pacyder
mo o6pasoBaHMIO TPELIMH NPOU3BOAAT [UIL ONpPEAc/cHUS HEOOXOOMMOCTH pacueTa IO
PaCKPBITHIO TPEIIUH U ydeTa TPELUH IIPY pacyeTe 110 JehopMalusiM.

5.1.2 Pacuer GeTOHHBIX U ke1e300€TOHHBIX KOHCTPYKIMH (JIMHEHHBIX, IUIOCKOCTHBIX,
MIPOCTPaHCTBEHHBIX, MAaCCHBHEIX) MO IpEJCILHBIM COCTOSHHSAM ICPBOH M BTOpOH rpymm
TIPOM3BOAAT IO HANPSDKEHHSAM, YCHIIUAM, JeGopMallUaM U IepeMENICHUIM, BEIYHCIIEHHBIM OT
BHEIHMX BO3JEHCTBHI B KOHCTPYKUHAX ¥ 00pasyeMBIX HMH CHCTeMax 3JaHuii u
coopyXeHu#t ¢ yderom ¢usmdyeckoil HenmHelHocTH (Heynpyrix nedopmaumii 6eToHa u
apMaTyphl), BO3MOXXHOTO 00pa3oBaHHs TPELHH W B HEOOXOAMMBIX CIIy4YasX — aHH3OTPOMHH,
HAKOIUIEHHs MOBPEXICHUH M TeoMeTpHUYEcKoi HelmHeWHOCTH (BimsiHMe AedopMmanuit Ha
U3MEHERHE YCHIIHH B KOHCTPYKIIHSX).

Du3HIeCKYI0 HEMMHEHHOCTh W AHU3OTPOIHIO CIEIYET YYUTHIBATH B ONPEHEISAIONUX
COOTHOUIEHUSAX, CBA3BIBAIOLINX MEXITy coO0H HampspkeHUS U AedhopManuy (WM YCHIAS B
HEepeMEIleHH), @ TAKXKE B YCIOBHAX NPOYHOCTH M TPEIIMHOCTOMKOCTH MaTepHarna.

B craTudecku HeollpeAeTMMBIX KOHCTPYKIMAX CIICAYET YUUTHIBATh Iepepacipe/ieiieHue
yCHIUI B 3JI€MEHTaX CHCTEMbl BCICGACTBHE OOpa3sOBaHMS TPEUIMH M PasBUTHA HEYIPYrux
nedopmaiuii B 6eTOHE M apMaType BIUIOTH A0 BOSHHKHOBEHHS NPEIENHHOTO COCTOSHHA B
aneMenTe. IlpM OTCYTCTBHHM METONOB pacueTa, YYHTHIBAIOIIMX HEYNPYTHe CBONCTBA
xKene3006eToHa, a TaKkke I MPEABApUTEIBHBIX PACUeTOB ¢ YUETOM HEYNPYTHX CBOMCTB
xKejae300eToHa YCHIIMS M HaNpPSKEHHA B CTaTHYECKH HEONPENENMMBIX KOHCTPYKLMAX M
cHcTeMax HOINYCKAaeTcs ONpPEeNelATh B IIPEANONIOKCHHAH YIpyrol paboThl keae300eTOHHBIX
aneMeHTOB. [IpH 3TOM BiIHSHHE (GU3HUYECKOH HEIHHEHHOCTH DPEKOMEHIYETCS YYHTHIBATEH
IIyTeM KOPPEKTHPOBKM  pPE3ylbTaTOB JIMHEHHOro pacyera HA OCHOBE JIAHHBIX
9KCIEPUMCEHTANBHBIX HCCICJOBAHUH, HEJMHCHHOTO MOJCIMPOBAaHMSA, PE3yNbTaTOB pacyeTa
aHAJIOTHYHEIX 0OBEKTOB U 3KCIIEPTHAIX ONEHOK.

Ilpu pacyere KOHCTPYKIMI O POYHOCTH, KehopMalUiIM, 0OPA3OBAHIIO M PACKPHITHIO
TPEHH Ha OCHOBE METOJAa KOHECYHBIX 3JIEMEHTOB NODKHBI OBITH IPOBEPEHB! YCIOBHS
NMPOYHOCTH M TPENMIMHOCTOMKOCTH JUIi BCEX KOHEYHBIX 3JIEMEHTOB, COCTaBJISIOMIHX
KOHCTPYKIHIO, a TAKXXe YCIOBHS BOSHUKHOBEHHS YPE3MEPHBIX NEpEMEIEHHH KOHCTPYKIHH.
Ilpn oneHKe NpPENENLHOIO COCTOSHMA [O NPOYHOCTH JNOMYCKAETCs IOJIaraTh OTAENBHBIE
KOHEYHBIE 3/IEMEHTH! Pa3pylICHHBIMM, €CIIH 3TO He BievYeT 3a co0of MpOorpeccHpyIomero
paspylneHHsl 3[aHHA WM COOPYXEHHs, M IO MCTeUeHHH MACHCTBHS paccMaTpuBaeMoi
Harpy3KH SKCIUTyaTallMOHHAs NPHIOMHOCTh 3JaHHA WIH COOPY)XCHHA COXpaHAETCA WU
MOXeT OBITh BOCCTAHOBJIEHA.

OnpenencHue HpeAcAbHBIX yemmit B aedopmanuii B GETOHHBIX H )kele306eTOHHBIX
KOHCTPYKHHSAX Clle[yeT NpOM3BOAMTH Ha OCHOBE pacdeTHHIX CXeM (Mojeneii), HaubGonee
6JM3KO OTBEYAIOMIMX PpEATFHOMY (U3HYECKOMY XapakTepy pabOoThl KOHCTPYKIHE H
MaTEpPHAIOB B pacCMaTPHBAEMOM NPEJCITHEHOM COCTOSHUH.

Hecymryto cmocoGHOCTS kene300eTOHHBIX KOHCTPYKIMH, CMOCOOHBIX MpeTeplieBaTh
JIOCTAaTOYHBIE IUTacTHYecKue neopMalmy (B YaCTHOCTH, IPH HCNIONB30BAHWH apMaTyphl C
GHU3MYCCKUM NPENCNOM TEKYYECTH), NOMYCKAaeTICs ONPEReNATh METOAOM MPCAENLHOro
paBHOBECHS.

5.1.3 Tlpn pacyerax OETOHHBIX H XENe300E€TOHHBIX KOHCTPYKUHI IO NpeielbHBIM
COCTOSIHHMAM CJIEXYECT PacCMaTpUBATh Pa3IMYHEIE PAaCyYETHRIC CHTYAlliH B COOTBCTCTBHH C
I'OCT P 54257, B TOM d4ucle CTafii¥i W3rOTOBJICHHS, TPAHCIIOPTHPOBAHHMS, BO3BEICHUL,
3KCILTyaTallHH, aBapHHHBIC CHTYAlHH, a TAKKE HOXKap.
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5.1.4 PacueTnl GCTOHHBIX M XKEI€306€TOHHBIX KOHCTPYKUHI Clle/lyeT MPOH3BOJHTH Ha
BCE BHABI Harpy30K, OTBEYAIOMUX (PyHKIHOHATEHOMY Ha3HAUECHHIO 3[JaHHM H COOPYXKCHHIA, C
Y4eTOM BIIHSIHHA OKpYyXatomie#t cpeabl (KIMMAaTHYECKHMX BO3JACHCTBHI W BOABI — JUIS
KOHCTPYKLMH, OKPYXKEHHBIX BOAOH), a B HEOOXOHAMEIX CIy4asX — C y4eTOM BO3JEHCTBHS
1oKapa, TEXHOJOTHYECKHX TEMIICPATYpPHLIX H BIAKHOCTHBIX BO3ACHCTBHIA H BO3AcHCTBUH
arpecCHBHBIX XHMHYECKHX Cpell.

5.1.5 PacueTs! GETOHHBIX M XKeNe300¢TOHHBIX KOHCTPYKIMI IPOM3BOAAT Ha JeiCTBHE
H3rnbaromux MOMEHTOB, MPOROJBHBIX CHJI, TNOIEPEYHBIX CHI M KPYTANIMX MOMEHTOB, a
TaKXkKe Ha MECTHOE ACHCTBHE HAarpy3KH.

5.1.6 Ilpun pacuere 31eMeHTOB COOPHBIX KOHCTPYKUMH Ha BO3NEHCTBHE YCHIIHIA,
BOZHHKAIOIIMX IIPH MX TNOABEME, TPAaHCIIOPTHPOBAHMH M MOHTaXe, HArpy3Ky OT Macchl
3JICMEHTOB CIIEAYET NPHHUMATE ¢ K03 (ALIEeHTOM IMHAMAYHOCTH, PABHEIM:

1,60 — npu TpaHCNOPTHPOBAHHH,

1,40 — mpHu noxbeMe ¥ MOHTaXe.

Homnyckaerca npuauMare Gojlee HU3KHe, 0GOCHOBAaHHEIC B YCTAHOBIICHHOM IOpSAIKe,
3Ha4CHUA K03 HULHEHTOB INHAMHYHOCTH, HO He Hmxe 1,25.

5.1.7 Ilpn pacuerax GETOHHBIX M XENe300C€TOHHBIX KOHCTPYKUMI CllefyeT YUHTHIBAaTh
0COOEHHOCTH CBOMCTB pa3NMIHbIX BHAOB 0ETOHA M apMaryphl, BIMSHHS Ha HHX Xapakrepa
Harpy3kH ¥ OoKpyxaroueii cpesisl, crioco60B apMHPOBaHUA, COBMECTHOCTE pabOTHI apMaTyphl
n GeToHa (NPH HATHMYMH M OTCYTCTBHHM CHEIUICHHS apMaTypel ¢ GETOHOM), TEXHOJIOTHIO
H3rOTOBJIEHHs KOHCTPYKTHBHBIX THIIOB Xee300€ TORHBIX /IEMEHTOB 3/IaHKM U COOPY)KEHHI.

5.1.8 Pacuer npeaBapuTENbHO HANpPSHKCHHBIX KOHCTPYKIMIL ClIEyeT MPOHM3BOJMTH C
y4€TOM HayajbHBIX (IpefBapHTeNbHBIX) HapshkeHUH M nedopmaruit B apmarype u OeTone,
HOTEPhL NpEeIBapHTENLHOTO HANpPsXKEHHSs H OCOOCHHOCTEH mnepenayn IpeNBapHTENLHOrO
HanpsKeHHUs Ha OEToH.

51.9 B MOHOIMTHBIX KOHCTPYKUHMAX IODKHA OBITh ofecmeueHa TPOYHOCTH
KOHCTPYKLHH C y4eTOM pabo4nX MIBOB GETOHHPOBAHHUS.

5.1.10 TIpu pacuere cOOpHBIX KOHCTPYKUHMI HO/DKHA OBITH ofeclieueHa IPOYHOCTH
Y3JIOBBIX M CTBIKOBBIX conpnmeﬂuﬁ CGOpHBIX 3JIEMEHTOB, OCYHIECTBJICHHBIX MNyTEM
COCIMHEHU CTalbHBIX 3aKJIAHBIX [eTajlel, BHITYCKOB apMaTypbl ¥ 3aMOHONMYMBAHUA
6eToHOM.

5.1.11 Ilpu pacyere NNOCKMX ¥ NPOCTPAHCTBEHHBIX KOHCTPYKUHH, MOABEpracMuIX
CWIOBHIM  BO3JIEHCTBMAM B JBYX B3aUMHO MEPNEHAWKYIAPHBEIX  HANpaBJICHHAX,
paccMaTpHBalOT OTHENbHEIE, BhICIEHHBIE U3 KOHCTPYKIMH IUIOCKHME MJIH IPOCTPAHCTBEHHBIE
Majble XapaKTEpHBIC 3JEMEHTHl C YCHIHAMH, ACHCTBYIOUIMMHM 1O OOKOBBIM CTOPOHaM
snemeHTa. [IpH HaMHUUK TpenMH 3TH YCWINA OIPEIENSIOT C YYETOM PacloOIOKEHH] TPEIIHH,
XKECTKOCTH apMaTypb! (0CeBO M TAHTEHIMANBLHOMN), )ECTKOCTH GeTOHa (MEXITY TPeIIMHAMH K
B TpeLMHAX) W Apyrux ocobennoctelt. IIpu OTCYTCTBHM TpEINWMH YCHIMS ONPENENAIOT Kak
JUIS CILTONITHOTO Tena.

JomyckaeTcs NpH HAIAYMK TPEIHH ONpENENSTh YCUIHS B NPEAHONOKEHHH YIPYroi
paboThI Xkene306eTOHHOTO SIIEMEHTA.

Pacyer »snemenToB cienyeTr Inpou3BOAUTH: IO Haubonee ONacHhIM CCUCHHUAM,
PacroNoXeHHBIM ITOJ YITIOM O OTHOUICHHIO K HANpPaBJICHUIO ACHCTBYIOIMX Ha SNEMEHT
yCUIHH, Ha OCHOBE pacyeTHBIX MOJENei, YYUTBIBAIOIIMX paboTy pacTAHYTOH apMaTyphl B
TpemuHe U pabory GeToHa MeXTy TpeIlMHAMH B YCIIOBHSX ILIOCKOTO HANPSKCHHOrO
COCTOSIHMSI.
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5.1.12 PacyeT MIOCKMX ¥ HPOCTPAHCTBEHHBIX KOHCTPYKIMH AONYCKAeTCA NPOH3BOAUTE
JUIS KOHCTPYKIIHM B IIEJIOM Ha OCHOBE METOJa INPENENHFHOrO PaBHOBECHs, B TOM YHCHE C
y4eToM 1epopMHPOBaHHOTO COCTOSHHSA K MOMEHTY pa3pyIleHUs.

5.1.13 Ilpu pacyeTe MacCHBHBIX KOHCTPYKLI{HH, HOJBEPracMBIX CHIOBBIM BO3ACHCTBUAM
B TpeX B3aMMHO MEPHEHAUKYMIPHBIX HANpaBICHHAX, pPacCMaTpHBAlOT OTIE/IBHBIC
BBIC/ICHHbIE H3 KOHCTPYKLMM Malble OOBEMHbIE XapaKTepHBIE 3JIEMEHTHl C YCHJIHAMH,
JEHCTBYIOIIMMY I10 IpaHAM JJEMeHTa. [IpH 3ToM YyCHMIHA clexyeT onpeleliaTh Ha OCHOBE
[IPEATIOCHUIOK, aHAJIOTHYHEIX MIPUHSATHIM JUIA IUTOCKUX 3J1eMeHToB (cM. 5.1.11).

Pacyer osneMeHTOR cieayeT IpPOM3BOAUTR MO Haumbolee ONAaCHBIM CEUEHHM,
pacmoIOXKEHHBIM [0 YIJIOM IO OTHOIICHHMIO K HalIPaBJICHHIO ACHCTBYIOIIMX Ha 3JIEMEHT
YCHUIIMH, Ha OCHOBE pacyeTHBIX MOZENEH, YIUTHIBaIOMMX paboTy GeroHa H apMarypsl B
YCIOBHAX 00BEMHOT'0 HallpsHKEHHOTO COCTOAHHA.

5.1.14 JIna KOHCTPYKUMH CIOXHONW KoH(Urypaumuu (Hanpumep, [IPOCTPaHCTBEHHBIX)
KpOME pacyeTHBHIX METOJIOB OLEHKH Hecylled CIOCOGHOCTH, TPEIMUHOCTOMKOCTH ¥
nehOpMaTHBHOCTH MOTYT GBITH HCTOJIB30BAHEI TAKXKE PE3YNbTAThl HCIBITAHHS (DH3NICCKUX
Mojenei.

5.1.15* PacyeT M KOHCTpYMpOBaHHE KOHCTPYKIMH C KOMIIO3HTHOH IIOJHMEPHOMH
apMaTypoii  peKOMEHIyeTcs NPOBOAMTE MO CHENUAIBHBIM IPaBWIaM € Y9IeTOM
nproxenus JI*.

5.2 TpeGosanus Kk pacdery O0eroHHBIX M  Kelle300€TOHHBLIX 3JIEeMEHTOB
O MPOYHOCTH

5.2.1 Pacuer GeTOHHBIX ¥ XeNe306eTOHHBIX JIEMEHTOR MO NPOYHOCTH NPON3BOMAT:

[0 HOPMAIbHBIM CeYeHMAM (TIpu JeHCTBUM H3THOAIOIIMX MOMEHTOB H IIPONOJbHBIX
CHJI) — o HenuHeHHo# aedopManuoHHOM Moaenu. JIs mpOCTHIX THIOB XeNe300€TOHHBIX
KOHCTPYKIMA (TIPAMOYTONBHOIO, TaBpPOBOTO X JBYTaBPOBOIO CEYEHUH C apMaTypoi,
PAacIONIOKEHHOM Y BepXHel H HIDKHell rpaHeifl ceueHHs) IOMyCKaeTCs BHIIONHATD PacyeT IIo
NIPEICBHBIM YCHIIHAM;

[0 HAKJIOHHBIM CEYeHHsM (NIpU ASHCTBHHM NOTMEPEYHHIX CHII), MO MPOCTPAHCTBEHHBIM
ceyeHMAM (TIPH JEHCTBHH KPYTSHIMX MOMEHTOB), Ha MECTHOE ACHMCTBUE HAarpy3ku (MECTHOE
CKaTHe, MPOAABIMBAHUE) — 10 PEACTHEHBIM YCHIIHSM.

PacyeT o MPOYHOCTH KOPOTKUX KEJIC300ETOHHBIX JJIEMEHTOB (KOPOTKMX KOHCONEH M
JPYTHX 3JEMEHTOB) IIPOU3BOJAT Ha OCHOBE KaPKaCHO-CTEPKHEBON MOJEINH.

5.2.2 Pacyer no npoyHocTH GETOHHBIX H 3KeNe300€TOHHBIX JIGMEHTOB IO IPeAeIbHEIM
YCHIUAM NPOM3BOAAT M3 YCIOBHS, YTO YCHJIME OT BHELIHMX HAarpy3oK M Bosjeicteuil F' B
paccMaTpHBAaEMOM CEYEHHMH He JOIKHO MpPEBBINATh HPENeNbHOTO ycunus Fyy, KOTopoe
MOeT OBITH BOCTIPUHATO 3JIEMEHTOM B 3TOM CEHECHHH

F<Fy,. (.1)

Pacuer GeTOHHBIX 3/IEMEHTOB 110 APOYHOCTH

5.2.3 BeroHHBIE 3JIEMEHTH B 3aBHCHMOCTHM OT YCNoBHi uMX paGoTel ¥ TpeGoBaHHM,
IPeIbSBIACMBIX K HEM, CIIELYeT PACCUMTHIBATE IO HOPMAJILHBIM CEYEHHUAM IO IPENENbHBIM
ycunuam 6e3 yuera (cM. 5.2.4) umu ¢ yqeToM (cM. 5.2.5) conpoTuBiieHHs GETOHA PaCTAHYTOM
30HBL

10
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5.2.4 Be3 yuera CONpPOTHBIECHHS O€TOHA pAaCTAHYTOM 30HBI IPOM3BOIAT pacyer
BHEIEHTPEHHO CXKATHIX GETOHHBIX JIEMEHTOB [P 3HAYEHHUSIX IKCLEHTPUCUTETA IPOJOILHOM
CHUIBL, He npeBbIaomux 0,9 pacCTOAHUA OT MEHTPA TAKECTU CeYeHUs J0 Hanbosiee ¢KaToro
ponoxHa. [Ipm sTOM mIpemenbHOE ycuiue, KOTOPOE MOMET GBITH BOCIPHHATO JIEMCHTOM,
ONpENENAOT [0 pacYETHBIM CONPOTHBJICHMAM OeToHa cCxaruio R, paBHOMEPHO
pacrpefeNicHHbIM 110 YCIOBHOR CxKaToM 30HE CEYEHHU C IEHTPOM THKECTH, COBIANAIOLIAM C
TOYKOHN NPUNOKESHHS TIPOJONBHOMN CHIIBL.

Jna MaccHBHEIX O€TOHHBIX KOHCTPYKUMH CleIyeT NpHHMMATh B CXaTOW 30HE
TPEYTOJILHYIO 3MIOPY HANPSIKCHUH, He MPEBHITAIOLIMX PACYETHOTO 3HAYEHNA COIPOTHBICHUS
6etona cxarmio Rp. IIpu 3TOM SKCHEHTPHCHTET IPOZONBHON CHJBI OTHOCHTENIBHO UEHTPA
TAXKECTH CEUEHHs He JOJDKEH IpeBhInaTh 0,65 pacCTOSHUA OT LEHTPa THKECTH A0 Haubosee
C)KaToro BOJIOKHA GETOHA.

525 C yderoM cCONmpoTHBNEHHs O€TOHA pPACTAHYTOH 30HBI NPOH3BOMAT pacyeT
BHELIEHTPEHHO CXXaTBIX OETOHHBIX 3JIEMEHTOB C OKCIEHTPHCHTETOM LPOAONBHON CHIIBL,
GoJIBINMM yKa3aHHOTO B 5.2.4 HacTOSLIETO pasfiena, U3ruGaeMbIX GETOHHBIX 3EMEHTOB
(xOoTOpEIE JOMYyCKAlOTCS K NPUMEHEHHIO), a TaKKe BHELEHTPEHHO CKATHIX JJIEMEHTOB C
SKCUEHTPUCUTETOM IPOMONBHOH CHIIBI, PaBHBIM YKa3aHHOMy B 5.2.4, HO B KOTOpBIX IO
YCIIOBUSM 3KCIUTyaTallM¥ He JomyckaeTcs ofpasoBanue TpeuuH. I[Ipu stom mpeaennnoe
YCUIIME, KOTOPOE MOXET OBITh BOCNIPHHATO CEUYCHHEM D3NEMEHTa, ONPENENTOT Kak JUIs
YOpYroro Tejaa NpH MaKCHMaJbHBIX PacTATHBAIOLIMX HalPSOKEHHAX, PaBHBIX pacdeTHOMY
3HAYEHHIO CONPOTHUBIICHHS GETOHA OCEBOMY PaCTIKECHHUIO Rp,.

5.2.6 Tlpu pacyere BHENECHTPEHHO CXATBIX GETOHHBIX 3JIEMEHTOB CICHYET YUMTHIBATH
BIIMSHHE TIPOAOALHOrO H3ruba 1 CIydaifHbIX HKCHEHTPUCHTETOB.

Pacuer ’xes1e300eTOHHBIX 3JIEMEHTOB IO NPOYHOCTH HOPMAJILHBIX ceyeHu

5.2.7 Pacyer xene300€TOHHBIX OSJIEMEHTOB IO IIPEJICHTBHBIM YCHIIHAM ClIEXyeT
TIPOBOZIATH, OIpEeAeNss IpeleNnbHEIE YCUIUA, KOTOPbIE MOLYT GHITH BOCIIPUHATHI GETOHOM M
apMaTypoil B HOpMaJIBHOM CEYCHHM, HCXOMS U3 CIEAYIONHMX ITONOXEHHHA:

COTIPOTHBJICHUE GETOHA PaCTAXKCHHIO NPUHHMAIOT PaBHBIM HYIIO;

CONPOTHBIIEHHE OETOHA CXATHIO NPEICTABISETCS HANPKCHHSIMH, PaBHBIMH
PacCYETHOMY CONPOTHBICHUIO OETOHA CXKATHIO M PABHOMEPHO paclpefieNeHHBIMH M0
YCIJIOBHO# ¢xaToii 30He 6eToHa;

pacTArHBaiolHe H CKAMAIOINE HANpsXKeHHA B apMaType NMpHHHMAioTcsa He Golee
PacyueTHOro COMPOTHBIICHHS PACTSDKCHHUIO M CKATHIO COOTBETCTBEHHO.

5.2.8 PacueT xene300eTOHHLIX JJIEMEHTOB M0 HENHHEHHON nedopMalMOHHON Moxenu
HPOU3BOJIIT HA OCHOBE JMarpaMM COCTOSHHMsS GETOHa M apMaTyphbl, HCXOAA M3 THIOTE3hI
UIOCKKMX cedyeHu#. KpHTepueM NpOYHOCTH HOPMAIBHBIX CEYEHHIl ABISETCA NOCTHKEHHE
npeenbHBIX OTHOCUTENBHBIX iehopManmil B OETOHE WIIH apMarype.

5.2.9 Ilpu pacuyeTe BHELEHTPEHHO CXATHIX IMKENE300CTOHHBIX 3JIEMEHTOB CIEXyeT
YUYHTHIBaTh CIy4aiiHbIi 3KCIHEHTPHCHTET B BIMAHHE MPOJOILHOro H3ruba.

Pacuer keie300€ TOHHBIX 3JIEMEHTOB 1O MPOYHOCTH HAKJIOHHBIX cevyeHuil

5.2.10 Pacuer xene300eTOHHBIX 3JIEMCHTOB IO IPOYHOCTH HAKIOHHBIX CEY9eHHH
HPOM3BOJAT: 10 HAKIOHHOMY CEYEHMIO Ha NCHCTBHE NONMEPEUHO# CHIIbI, MO HAKIOHHOMY
CEYEHHIO Ha AeliCTBHE H3rHbalomero MOMEHTa H IO 110JI0CE MEXTY HAKIIOHHBIMH CEYCHHAMH
Ha AeHCTBUE NONEPEYHON CHIIBL.

11
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5.2.11 ITlpu pacuere eNne306eTOHHOrO dNEMEHTa IO IPOYHOCTH HAKIIOHHOTO CEYeHHS
Ha JieiCTBHE MONEPEYHONM CHIIBI IpefebHYIO IMOMEPEHHYI CHIy, KOTOpas MOXeT OnTh
BOCIIPHHATA YIEMEHTOM B HaKJIOHHOM CEYEHHH, CIIEYeT ONPENENsTh Kak CyMMY IpeAenbHbIX
TIONEPEYHBIX CHJ, BOCIPMHUMAEMbIX O€TOHOM B HAaKIOHHOM CCYCHHH M IONEPEYHOH
apMaTypoi, nepeceKarouel HaKIOHHOE CEYEHHE.

5.2.12 Tlpu pacuere xene306€TORHOTO ?JI€MEHTa MO NPOYHOCTH HAKJIOHHOTO CEYCHHS
Ha JielicTBHE H3rubaromero MOMEHTa peJeNbHEIH MOMEHT, KOTOPBIH MOXET 6BITh BOCTIPHHAT
3NIEMEHTOM B HaKJIOHHOM CEYEHHH, CIEXYeT ONpeesaTh Kak CyMMY MpeAelbHBIX MOMEHTOB,
BOCIIPUHHMAEMBIX MepeceKalollelf HaKIOHHOC CeYeHHe [IPOJOIBHOH M NONepedHoH
apMaTypoi, OTHOCHTENIBHO OCH, IPOXOAALIEH Yepe3 TOUKY MPHIIOKEHHs paBHOAEHCTBYIOMIEH
YCHUIHH B C)KaTOH 30HE.

5.2.13 Ilpu pacyere >kene300ETOHHOTO 3JEMEHTA 10 MOJOCE MEXTy HAKITOHHBIMH
CEUEHMAMH Ha JEHCTBHE NONEPEYHON CIITBI IPEAENBHYIO NIONEPEYHYIO CHILY, KOTOpas MOXET
OLITH BOCIIPHHATa 37EMEHTOM, CHAEAYET ONpPENENsTh HCXOAA U3 NPOYHOCTH HAKITOHHOH
OeTOHHOH IOJIOCHI, HaXOAAMENHCA MO BO3ACHCTBHEM CKHMAIOLIUX YCUIHH BOJb NONOCH H
PacTATHBAIOIMX YCHIIHH OT NONEPEYHOM apMaTyphl, epecekaroniell HaKIOHHYIO TIOJNO0CY.

Pacuer :xe1e300eTOHHBIX 3/1EMEHTOB 110 NPOYHOCTH NMPOCTPAHCTBCHHBIX ceyeHnH

5.2.14 Tlpu pacuere >kene300€TOHHBIX JMEMEHTOB 110 MPOYHOCTH MPOCTPAHCTBEHHBIX
ceueHUlt MpenenbHBIH KPYTAIUMH MOMEHT, KOTOPBI MOXET ObITH BOCIPHHAT 3JIEMCHTOM,
ClefyeT OINpeneNATh KaK CyMMY NpeNENbHBIX KpPYTAIIMX MOMEHTOB, BOCIPHHHMAEMBbIX
NIpOJONBHON U MONEPEeYHOH apMaTypoii, pactoNoXeHHOM y KaXRoi rpaun snementa. Kpome
TOrO, ClleAyeT MPOU3BOMUTE PacueT 110 MPOYHOCTH XeNe300eTOHHOro 31eMeHTa 1o GETOHHOH
HOJIOCE, PACIONIOXEHHON MEXIY IPOCTPAHCTBCHHBIMH CEUCHHSAMH W HaxoIdmleHcs HoA
BO3ACHCTBMEM CXHMAIOMIMX YCHJIMH BJONH IONOCHI M PacTATMBAIOIIMX YCHIHH OT
IIOTIEPEYHOM apMaTypBhl, IiepeceKarolneii nonocy.

Pacder ke/1e300e TOHHBIX DJIEMEHTOB Ha MECTHOE JeiCTBHE Harpy3ku

5.2.15 TIpu pacueTe xene300€TOHHBIX 3>IEMEHTOB Ha MECTHOE CXaTHE IPENCILHYIO
CKHMAJOILYIO CHIIY, KOTOpas MOXET OBITh BOCIIPHUHATA J3JIEMEHTOM, CIEIyeT ONpelciTh
HCXOAA U3 COIPOTHBIECHUS GeTOHA NpH 0OBEMHOM HANPSKEHHOM COCTOSHHH, CO3aBaeMOM
OKpyXaroIuM GETOHOM U KOCBEHHOI apMaTypol, eciu OHa yCTaHOBIEHa,

5.2.16 Pacuer Ha @pPOAABIMBAHHE IPOU3BOAAT MIA IUVIOCKHX KeJle300E€TOHHBIX
9NMIEMEHTOB (IUNIMT) TIp¥ JOeHCTBHHM COCPEJOTOMEHHBIX CHJIBI W MOMEHTa B 30HE
npoxasnuBanud. Ilpenensroe ycunue, KoTopoe MOxeT GHITH BOCHPHHSTO Kele300€TOHHBIM
37EMEHTOM TNpH IPOJABIUBAHHM, CIEAyeT ONpEleNiTh Kak CyMMY IpeJeNbHBIX YCHIIHH,
BOCNIPUHAMAEMBIX OCTOHOM H IIONepedyHOM apMarypolf, pacmojioXXeHHOH B 30HE
[IpOJABIMBaHHUS.

5.3 TpeGoBaHus K pacyeTy xe1e306eTOHHBIX 3JIEMEHTOB 110 06Pa30BAHMIO TPEIHH

5.3.1 PacyeT ese300€TOHHBIX 3NIEMCHTOB MO OGPa30BaHUIO HOPMAIBHBIX TpPEIUHH
HIPOM3BOAAT IO NpPEAENBHBIM YCHIMSM MM 1O HEMHHEMHOH nedopMamutoHHOR MOJCTH.
Pacuer no 06pa3oBaHMIO HAKIOHHBIX TPEIIUH IIPOH3BOMAT IO HPEAETbHEIM YCHITHIM.

5.3.2 Pacyetr no 06pa3oBaHUIO TPEINHH XENe300ETOHHBIX 3JIEMEHTOB IO IIPEeNebHbIM
YCWIIMSM TPOM3BOAAT M3 YCIOBHA, 1O KOTOPOMY YCHIME OT BHEUIHMX HAIPy30K H
BO3€HCTBUM F' B paccMaTpHBAEMOM CEUEHHH HE JOJDKHO [IPEBBINIATHL HPEACIBHOIO YCHIIUS
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Forcuty KOTOpOE MOXET GBITH BOCNPHHSTO KeJe300eTOHHBIM 3JIEMEHTOM Np¥ 0Gpa3oBaHUH
TPELUKH.
F < Fope iy - (52)

5.3.3 IlpenemsHoe YCHIME, BOCHPUHMMAEMOE KENE300CTOHHBIM 3JIEMEHTOM IIPH
o0pa3oBaHMM HOPMANBHBIX TPEI[MH, CHEOyeT OIpemeNdTh HCXOAA U3 pacyera
KeNne306eTOHHOTo 3NeMeHTa KaK CIUIOIIHOIO Tela € Y4YeTOM YHPYruX AedopManuii B
apMaType H Heylpyrux nebopMmaiuii B pacTAHYTOM M CKaToM OETOHE MPH MaKCHMAIBHBIX
HOPMAIBHBIX DACTATHBAIONIMX HANpPKEHHAX B OETOHE, PaBHBIX PAaCYETHBIM 3HAYCHHAM
CONPOTHBIIEHHS 6ETOHA OCEBOMY PACTIKEHUIO Ry ser.

5.3.4 Pacuer Xene300€TOHHBIX JIEMEHTOB 110 0O6Pa30BaHNI0 HOPMAJIBHBIX TPELIUH IO
HenuHelHO# nedopMallMOHHOM MOZIENH NPOHU3BOJAT HA OCHOBE IHarpaMM COCTOSHHSA
apMaTyphl, PacTSIHYTOrO0 M CXaroro GETOHA M THIIOTE3Hl IUIOCKHX cevenmii. Kpurepuem
0o6pa3oBaHus TPELIMH SBJISETCS HOCTH)KEHHE NPENENbHBIX OTHOCHTENBHBIX Aedopmaiuii B
pacTaHyToM GeTOoHe.

5.3.5 IlpenenpHoe ycHiIHE, KOTOpPO€ MOXET OBITH BOCHPHHATO XXeNe306€TOHHBIM
3JIEMEHTOM IIpH 06pa3oBaHNK HAKIOHHBIX TPELIUH, CICAYET OMpeneaTh MCXOMA U3 pacueTa
KeyIe300€TOHHOTO 31€MEHTa KaK CIUIOLIHOTO YIIPYTOro Teiaa M KpHTEpHS IPOYHOCTH GeToHa
IIpH IUIOCKOM HAPSXKEHHOM COCTOSHUH «CXaTHE-PACTDKEHUE.

5.4 TpeboBaHus K PacUeTy e/1e300eTOHHBIX 3/1EMEHTOB M0 PaCKPLITHIO TPEIUH

5.4.1 Pacuer xene306E€TOHHBIX SJIEMEHTOB MPOH3BOIAT MO PACKPHITHIO Pa3IAIHOTO
BHIa TPEUMH B TeX CIyd4adx, KOrJa pacyeTHas INpoBepka Ha oGpa3soBaHHE TpEILIMH
HOKa3bIBAeT, YTO TPEIIHHEI 00pasyoTcs.

5.4.2 Pacuer mo pacKpBITHIO TPEUIMH IIPOU3BOAAT H3 YCIOBHSA, MO KOTOPOMY UIMpHHA
PacKpBITHA TpEIIMH OT BHEIIHEH HArpy3KH dg. HE JOIKHA IPEBOCXOIMTH MPEJEIBHO
JOIYCTUMOIO 3HaYeHHs ITUPUHBI PACKPBITHS TPEUTMH Aereyls -

Aore < Aepe, ult + (53)

5.4.3 lllupuny pacKpbITHS HOPMaibHBIX TPEIHH OIpPCACISIOT KaK ITPOH3BE/ICHHUC
CPEIHMX OTHOCHTENBHBIX AehOopManuil apMaTyphl HA y4acTKe MEXAY TPEIDMHAMH M JUIHHBI
3TOro yuactka. CpeJlHHE OTHOCHUTENbHBIC NebOpMallMH apMaTyphl MEXIy TpEIIHHAME
OHpENEeNSIOT ¢ yd4eToM paboThl pacTgHyToro OeTOHa Mexay TpemuHamu. OTHOCHTENbHEBIE
JedpopManMu  apMaTypsl B TPEIMHHE ONpPENEISIOT M3 YCJIOBHO YNPYroro pacuera
KeNe300eTOHHOTO 3JIEMEHTa C TPEIIMHAMH C HCIIOJNb30BaHHEM IIPUBEICHHOI'O MOZYJIS
ndedopmarun cxaroro 6eToHa, YCTAHOBJICHHOTO € YYeTOM BIMAHHS HEYNpyrux aedopmanmit
GeToHa CXaTol 30HBL, WIK IO HeNMUHeHHON nedopManHoHHO# Mojiend. PaccTosHue Mexmy
TPEUINHAMH ONpPEAENAIOT M3 YCNIOBHA, IO KOTOPOMY pPa3sHOCTh YCHIMH B IPOAONIBHOH
apMarype B CEUCHHM C TPEIMHOM M MEXAY TpelMHAMH AOJDKHA OBITh BOCIIPHHATA YCHIHAMU
CLIeIUIEHUS apMaTyphbl ¢ 6€TOHOM Ha AJIMHE 3TOT0 y4acTKa.

[TipyHy pacKphITHS HOPMAIbHBIX TPEUIMH CICAYET ONMpPEACNATh C y4eTOM XapaKTepa
JeACTBUA Harpy3ku (MOBTOPAEMOCTH, JTHTEILHOCTH U T.I1.) ¥ BAAA Mpoduis apMaTypsl.

5.4.4 [IlpemenbHO [HONYCTHMYIO LIMPHHY DPacKpHITHA TPEMIMH dercuir  CIEHYET
ycraHaBIMBaTh HCXOAS M3 3CTETHYECKHX cooOpaxeHud, Hamuus TpeboBaHUH K
HPOHHUIIAEMOCTA KOHCTPYKLHMH, a Takke B 3aBHCHMOCTH OT MJIHTCILHOCTH JCHCTBHS
Harpyskd, BHIa apMaTypHOH CTajlil M €€ CKJIOHHOCTH K PasBUTHIO KOPPO3UMM B TpELMHE
(c yuetom CIT 28.13330).
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5.5 TpeboBanus Kk pactery xene306€TOHHBIX 3/1IeMEHTOB 110 ieGopMaLlaAM

5.5.1 Pacuer xene306eTOHHBIX 31€EMEHTOB IO AehOopMaLHsM IIPOU3BOMAT U3 YCJIOBHA,
110 KOTOPOMY IIPOrHOBI MM TepeMelcHUsS KOBCTPYKIMEA f OT neficTBUs BHELIHEH Harpys3ku
HE JOJDKHBI MPEBBIATh NPEAEIbHO NOMYCTHMBIX 3HAYeHU MPOruGoB WM HepeMeIlieHHH £,

S St (4

5.5.2 TlporuGp1 uny nepeMelleHHs XKeNe300eTOHHBIX KOHCTPYKLHI OIpefesioT Ho
o6lMM NpaBMIaM CTPOMTENBHOM MEXaHHKH B 3aBHCHMOCTH OT H3TMOHBIX, CHABHTOBBIX M
OCEBBIX Ae(OPMAITHOHHBIX XapaKTEPUCTHK KeIe306€TOHHOTO 3JIEMEHTa B CEYCHHAX IO €ro
JumnHe (KpMBM3HA, YIIIBI CABHIa ¥ T.1.).

5.5.3 B Tex ciyyasx, xorja Nporuosl xene300e TOHHBIX JIEMEHTOB B OCHOBHOM 3aBHCAT
oT H3ru6HeIX aedopMalnii, 3Ha9eHHS MPOruOOB ONMPEAENAIOT 10 KPHBH3HAM 3IEMEHTOB HITH
IO )XECTKOCTHBIM XapaKTEPHCTHKAM.

KpuBH3HY kene300eTOHHOrO SJEMCHTa ONpPEHENAIOT KaK 4YacTHOe JeNEeHHA
H3rH6aroIero MOMEHTa Ha JKECTKOCTD JKeIe300€TOHHOT0 ceueHus MpH H3rube.

XecTkoCTh paccMaTpMBAacMOro CEYCHHS JKEIe300€TOHHOTO 3JIEMEHTa OIPEASHAIOT II0
o6IIMM IIPaBUIaM CONIPOTHBIICHHA MaTEPHANIOB: i cedeHUs 6e3 TpeluH — Kak IJisf YCIOBHO
YIpYTOro CIUIOIIHOTO 3JIEMEHTA, a [ CEUCHHA ¢ TPelHHaMH — KaK JUIA YCIOBHO YNPYroro
3NeMeHTa C TpellMHAMU (NPUHHMas JIMHEHHYIO 3aBHCHMOCTh MEXAY HANPHKCHHAMH H
nedopmanuamu). BriusHue Heynpyrux RedopManuit GeToHa YYHTHIBAIOT C IIOMOIIBIO
IpUBEICHHOr0 Moxynd AedopmManuii 6eToHa, a BIMAHHE paboTh! pacTAHYTOro 6€TOHa MEXKIY
TPEeUIMHAMHU — € IOMOIIBIO IIPHBECHHOT0 MOXYJIA AchopMaliHil apMaTypbl.

Pacuer nedopmanuit xeie306€TOHHBIX KOHCTPYKUME C YYETOM TPELIUH MPOU3BOIAT B
TEX Cy4asx, KorJa pacyeTHasd IpoBepKa Ha 06pa3oBaHue TPEUIHH NOKA3bIBAcT, YTO TPEIUHE]
ofpasytorcs. B mpoTuBHOM ciyyae OpoW3BONAT pacyer Aedopmammit kak s
XKeNe300eTOHHOTO 3NeMeHTa Ge3 TPeLIuH.

KpuBusHy u nponoinpHele gedopMalldl  KENE300ETOHHOTO  JJIEMEHTa  Takoke
OIpeNeNAIOT 10 HeNMMHelHoi KedopMaOHHOM MOJIEN HCXOAA U3 YPaBHEHUi paBHOBECHA
BHEIUBMX H BHYTPEHHHX YCWIHH, NEHCTBYIOINMX B HOPMAnbHOM CCYCHHHM DJJIEMEHTA,
THIOTE3bl IUIOCKMX CE4YeHMH, AHarpaMM CcoOCTOSHHA OETOHa M apMaTypbl H CpPEAHHX
ZedopMalnit apMaTypbl MEXY TPEIIHHAMHE.

5.5.4 Pacyer nedopmaumil kelie300€TOHHBIX 3JIEMEHTOB CIEAYeT NPOM3BOAHTH C
YH4ETOM JUTMTENBHOCTH JAEHCTBHS HAIPY30K, YCTAaHaBJHBAaEMBIX COOTBETCTBYIOUINMH
HOPMAaTHBHBIMH JOKYMEHTaMH.

Ilpu BBIYMCIIEHNH OPOrHOOB JKECTKOCTH YYAaCTKOB 3JIEMEHTa CNEAyeT OIpPEAeNsITh C
y4eTOM HanuyMs WM OTCYTCTBHA HOPMAIbHBIX K INPOJOJNBHOH OCH 31€MEHTa TPEHHH B
PacTIHYTOM 30HE HX CEYCHUs.

5.5.5 3navueHus npenenbHO JOMYCTUMBIX AehopManuil NPHHUMAIOT B COOTBETCTBHH C
ykasaauavu  8.2.20. Tlpm JnelicTBHH IIOCTOSAHHBIX M BPEMEHHRIX JUIMTCIBHBIX H
KPaTKOBPEMEHHBIX HAarpy30K IpOrud Xene3o0eTOHHBIX 3JMEMEHTOB BO BCEX ClydasX He
JojpkeH npessimath 1/150 nponera n 1/75 Beuieta KOHCONH.
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6 MartepHainl 1715t 6eTOHHBIX M ’KeJ1e306e TOHHBIX KOHCTPYKIHIA

6.1 Beron

6.1.1 Jlns OCTOHHBIX M IKENC300CTOHHBIX KOHCTPYKUMH, IIPOEKTHPYEMBIX B
COOTBETCTBMH C TpeOOBAaHWAMH HACTOSINETO CBOAA IIPAaBHI, CIEHyeT IMpPeiyCMATPHBAT
KOHCTPYKLIMOHHBIC OETOHBI:

TSOKENBIN CpejHel IIOTHOCTH 0T 2200 10 2500 Kr/M® BKIIOYMTENBHO;

METIKO3ePHHCTHIH cpeHelt mioTHocTH ot 1800 70 2200 Kr/m’;

NErKuit;

SIYEUCTHIN;

HalpsAraruuii.

6.1.2 TIlpm npoeKTHPOBaHMHM OETOHHBIX M KeJe300ETOHHBIX COOPYXECHHH B
COOTBETCTBHM C TPeOOBAHMAMH, TIPEIBABICHHBIMUA K KOHKPETHHIM KOHCTPYKIMAM, JOJDKHBI
OBITH yCTaHOBJIEHE! BUA OETOHAa M €ro HOpMHpyeMble mokasareim kadectsa (I'OCT 25192,
I'OCT 4.212), koHTpOIHpyeMBbie Ha TPOU3BOACTBE.

6.1.3 OcHOBHBIMH HOPMHDYEMBIMH H KOHTPOJIMPYEMBIMH ITOKa3aTeNIAMH KayecTBa
6eToHa ABJIAIOTCS:

KJ1acc I10 IPOYHOCTH Ha CXkaTue B;

KJIacc 10 IIPOYHOCTH Ha 0CEBOE pacTsKeHue By,

MapKa 110 MOpO30CTORKOCTH F,

Mapka o BOXOHEIIpOHHULaeMocTH W,

MapKa 1o cpeaHeilf IIoTHoCcTH D;

MapKa 10 CAaMOHAIIPSDKEHHIO Sp.

Knacc 6etoHa mo NpoyHOCTH Ha CkaTHEe B COOTBETCTBYeT 3HA4YECHHIO KYOMKOBOM
npoyHocTH GeroHa Ha cxarue, MIla, ¢ obGecnevennocrsio 0,95 (HopMaTHBHas KyOuKOBas
MIPOYHOCTB).

Kracc GeToHa IO NMPOYHOCTH Ha OCEBOE PACTKEHHE B, COOTBETCTBYET 3HAYEHMIO
MpOYHOCTH OeToHa Ha oceBoe pacTskeHue, MIla, ¢ obecneyennocTeio 0,95 (HopMaTHBHAs
IPOYHOCTE GeTOHa).

Jonyckaercs NpHHUMAaTh HHOE 3HadeHHe OOCCIEYCHHOCTH NPOYHOCTH OEToHa Ha
CXKaTHe ¥ OCEBOE PACTSXKEHHE B COOTBETCTBUM C TPEOOBAHMSAMH HOPMATHUBHBIX JIOKYMCHTOB
JUTA OTAENBHBIX CHENHATbHBIX BUAOB COOPYIKEHHIA,

Mapka GeToHa 0 MOPO30CTOMKOCTH F' COOTBETCTBYET MHHHMATBHOMY JHCIY IHKIIOB
[IEPEMEHHOr0 3aMOPaXXHMBAHUA U OTTAMBAHUS, BBIACPKMBAEMBIX 00pa3oM IIpH CTaHAAPTHOM
HCOBITAaHUH.

Mapka OeToHa IO BOROHENPOHHIIAEMOCTH W COOTBETCTBYeT MaKCHMAIBHOMY
3HAUCHUIO JaBNeHM Bombi (B MIIa-107), BeimepxuBaeMomy GETOHHBIM 06GpaslOM NpH
HCIIBITaHKH.

Mapka OeToHa IO cpeaHe IUIOTHOCTH D COOTBETCTBYET CpEOHEMY 3HAYCHHIO
oGbeMHO}M Macchl GeTona (Kr/m°).

Mapka Hampsraromero 6eToHa IT0 CaMOHAIPSDKCHHIO NPEJACTaBiseT cobolt 3HadeHuHe
NpeABapUTENbHOr0 HanpshkeHHs B Oertone, Mlla, co3gaBaeMoro B pe3yibTaTe €ero
pacimMpeHus npu Kos3duimenTte npogonsHoro apmuposanus p = 0,01,

TIpu HeoOXOAMMOCTH YCTAHABIMBAIOT NONONHHUTEBHEIE IOKA3aTCIH KayecTBa 6eToHa,
CBS3aHHBIE C  TEIUIONPOBOAHOCTBIO,  TEMHEPATypPOCTOMKOCTBIO,  OTHECTOMKOCTBIO,
KOPPO3HOHHOM CTOMKOCTBIO (KakK camoro GeToHa, Tak M Haxogjsmieficds B HEM apMaTypsl),
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6HoNoruYecKo 3aIUTON H ¢ APYTHMH TPeOOBaHUAMH, NPEABABIIEMBIMH K KOHCTPYKIHH
(CII 50.13330, CIT 28.13330).

HopMmupyeMbBle moOKa3saTeMH KayecTBa ©OeTOHa JODKHBI OBITh  OOECICUEHEBI
COOTBETCTBYIOLIHM IPOEKTHPOBaHHEM cOCTaBa GeTOHHON cMecH (Ha OCHOBE XapaKTepPHUCTHK
MaTepHanoB Jg 6eToHa U TpeGoBaHUM K 6€TOHY), TeXHONOTHE NPUFOTOBICHUA OeTOHHOM
CMecH H IPOU3BOACTRA GETOHHBIX palOT NpPH H3TOTOBICHHH (COOpYXKeHHH) OCTOHHBEIX M
Kene300eToHHBIX M3fienuii U KoHcTpyknuii. HopmupyeMeie mokasarenu kayecTBa OeToHa
JIOJDKHEI KOHTPOJIMPOBAThCA KaK B IPOLECCE MIPON3BOACTBA paboT, TaK U HEMOCPEACTBEHHO B
H3TOTOBJICHHBIX KOHCTPYKIHAX.

Heo6xonuMble HOpMHpyeMble TOKa3aTeld kKadecTBa OETOHA CIIEAYET YCTaHABIHBATh
[IPH NPOEKTHPOBaHMH OETOHHEIX M >XeJNe300€TOHHEIX KOHCTPYKIHH B COOTBETCTBHH C
pacyeToM M YCIOBHUAMH H3TOTOBJEHHSA H SKCILTyaTalluM KOHCTPYKLHA C YYETOM pasiIHIHBIX
BO3JECHCTBHIf OKpyXafomie#f cpeasl M 3amMTHBIX CBOMCTB OeTOHAa 1O OTHOWIEHHIO K
MPUHATOMY BHJIy apMaTypBhI.

Knacc 6eroHa mo NMpOYHOCTH Ha CxaTHe B Ha3sHa4alOT M1 BceX BHAOB OETOHOB M
KOHCTPYKIUH.

Knacc 6eToHa o MPOYHOCTH HA OCEBOE pacTsDKEHHE B, Ha3sHAvaloT B ClIydYasx, Korga
9Ta XapakTePHCTHKAa HMEET IVIaBEHCTBYIOIEC 3HAYeHHE B paboTe KOHCIPDYKIMHM H €€
KOHTPOJIMPYIOT Ha IPOU3BOJICTBE.

Mapky ©OeroHa ©HO MOpPO3OCTOMKOCTH F  HasHa4awOT I
TOABEPTaIOIMXCA BO3AEHCTBHIO IEPEMEHHOTO 3AMOPAXKHBAHUA B OTTaHBAHUA.

Mapky 6eToHa 1o BOJOHETIPOHHIIAEMOCTH W Ha3HAYAIOT U1 KOHCTPYKIMH, K KOTOPBIM
NPeBIBIIIOT TpeOOBaHMS 110 OTPAHUYEHHIO BOIONPOHMIIAEMOCTH.

Mapky 6eToHa 1O CaMOHANPAKEHHIO HEOOXOAMMO Ha3HA4aTh M CAMOHAIPSHKEHHBIX
KOHCTPYKIMH, KOrma 5Ty XapaKTEpHCTHKY YYHTBHIBAIOT B pacdeTe H KOHTPOIMPYIOT Ha
TIPOU3BOACTBE

6.1.4 Jlns GeTOHHBIX M KeNE300CTOHHBIX KOHCTPYKLHH CIEHyeT NpelycMaTpPHBAThL
GEeTOHbI CIIEAYIOIMX KJIaCCOB U MapoOK, HpHUBeAeHHBIX B Tabmnax 6.1-6.6.

KOHCTPYKIHH, -

Tabnuma 6.1

Beton

Kuaccsl 110 MpOMHOCTH Ha CkaTHe

Tsoxensiit GeToH

B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35;
B40; B45; B50; B55; B60; B70; B80; B90; B100

Hanpsratouuit 6eton

B20; B25; B30; B35; B40; B45; B50; B55; B60; B70

Menko3epHHCTEIH HeToH rpynin:

A ~ €CTECTBEHHOTO TBEPACHUS WU
TIOJIBEPTHYTHI TeInoBOH 006paboTke
npu aTMOChHEepPHOM aBICHUH

B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35;
B40

B — noABepruyThIA aBTOKIABHON
ob6paborke

B15; B20; B25; B30; B35; B40; B45; B50; BSS; B60

Jlerkuit 6eToH Mapok no cpeaHen
IUTOTHOCTH:

D800, D900

B2,5; B3,5; BS; B7,5

D1000, D1100

B2,5; B3,5; B5; B7,5; B10; B12,5

D1200, D1300

B2,5; B3,5; BS; B7,5; B10; B12,5; B15; B20

D1400, D1500

B3,5; BS; B7,5; B10; B12,5; B15; B20; B25; B30

D1600, D1700

B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40
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bBeron

KJacchl 0 NpOYHOCTH Ha CxKaTHE

D1800, D1900

B15; B20; B25; B30; B35; B40

D2000

B25; B30; B35; B40

SluencTslit GeToH npu ABTOKJIaBHbII HeasToxnasHblit
MapKax I10 cpeaHei

TUIOTHOCTH:

D500 B1,5; B2; B2,5 -

D600 B1,5; B2; B2,5; B3,5 B1,5; B2
D700 B2; B2,5; B3,5; BS B1,5; B2; B2,5
D800 B2,5; B3,5; BS; B7,5 B2; B2,5; B3,5
D900 B3,5; BS; B7,5; B10 B2,5; B3,5; BS
D1000 B7,5; B10; B12,5 BS; B7,5
D1100 B10; B12,5; B15; B17,5 B7,5; B10
D1200 B12,5; B15; B17,5;B20 B10; B12,5

Iopu3oBaHHEIH 6€TOH NpU Mapkax
O cpeAHeH IUIOTHOCTH:

D800, D900, D1000

B2,5; B3,5; B5

D1100, D1200, D1300

B7,5

D1400

B3,5; B5; B7,5

MpuMmedanne — B HacToflleM CBOJE MPaBHI TEPMUHBI «Ierkmif GETOH» U «IOPH3OBAHHBIN
6eTOH» MCIIONB3YIOTCS COOTBETCTBEHHO JUIA 00O3HA4YeHMA JIETKOro GETOHA IUIOTHOH CTPYKTYPHI H JIETKOTo
GeTOHa IOPH3OBAHHOM CTPYKTYDHI (CO CTEMEHbIO TIOPU3ALMH CRbIIIE 6 %).

Tabauna 6.2 - Knaccsl 6eToHA 110 IPOYHOCTH HA 0CEBOE PACTSOKEHHE

Beton

Kracc mpo4HOCTH Ha OCEBOE PacTKECHHE

Tsoxensrii, HanpAralommH,
MENKO3EPHUCTHIH GeTOHDY

B0,8; B1,2; B/1,6; B2,0; B2,4; B2,8; B3,2; B3,6; B4,0

Jlerkwuii GeToH

B0,8; B/1,2; B,1,6; B2,0; B2,4; B.2,8; B3,2

Tab6nuua 6.3 - Mapku GeToHA IO MOPO30CTOHKOCTH

beron

Mapkn 1o MOpO30CTORKOCTH

Txensii, HanpATAIOWUK H
MENKO3EPHUCTHII OETOHBI

F50; F75; F100; F150; F200; F300; F400; F500; F600;
F700; F800; F1000

Jlerxuii 6eToH

F25; F35; F50; F75; F100; F150; F200; F300; F400; F500

SAueucTsiil U TOPH30BAHHBIH GETOHBI

F15; F25; F35; F50; F75; F100

Tabnuma 6.4—Mapku GeToHA BOAOHENPOHHIIAEMOCTH

Beron

Mapxu 110 BOAONIPOHUIIAEMOCTH

Tsxenslii, METKO3EPHUCTbIN GETOHEI

W2, W4, W6, W8; W10; W12; W14; W16; W18; W20

Jlerxuii 6eTon

W2; W4; Wé6;, W8, Wi0; W12

I puMedaHHue— g Hanpararouero 6eToHa MapKa M0 BOAOHEIIPOHHUIAEMOCTH 0becneyuBaeTcs
He Hibke W12 H B NIpoekTax MOXKET He YKa3bIBaThCA.
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Tab6nuna 6.5—Mapku 6eroHa o cpeHei IJIOTHOCTH

Beron Mapku 1o cpeaHeli INIOTHOCTH
Jlerkuit 6eToH D800; D900; D1000; D1100; D1200; D1300; D1400;
D1500; D1600; D1700; D1800; D1900;, D2000
SueucTslit GeToH D500; D600; D700; D800, D900; D1000; D1100; D1200
IlopuzoBaHHbIH 6eTOH D800; D900; D1000; D1100; D1200; D1300; D1400

Ta6bnuuna 6.6 Mapku 6eToHa o caMOHANPSIZKEHUIO

Beron Mapku 1o caMOHanpPsHKEHUIO
Hanpsrarowmit 6eron S,0,6; S,0,8; S,1; S, 1,2; Sp1,5; S,2; §,3; Sp4.

6.1.5 TIpoekTHBIf Bo3pacT GeToHa, T.€. BO3PACT B KOTOPOM OETOH HOKEH NpHOOpecTH
BCE HOPMHUpyeMBIE I HETO NIOKa3aTeNln KauecTBa, Ha3HAYaroT IPH MTPOEKTHPOBAHMH, HCXOAA
N3 BO3MOXHBIX PEaTbHBIX CPOKOB 3arpy’KeHHs KOHCTPYKLMH NPOEKTHBIMH HArpyskamd, ¢
y4JeToM crocoba BO3BeIEHHS KOHCTPYKLMIA ¥ ycloBuil TBepneHus Oerona. Ilpu orcyrctBun
3THX JAaHHBIX Kilacc 6eTOHA YCTaHABJIMBAIOT B NPOEKTHOM Bo3pacre 28 CyT.

3HaueHNe HOPMHPYEMBIX OTIIYCKHOM M NepeaaTOYHOM NPOUHOCTH GETOHA B IIEMEHTaX
cOOPHBIX KOHCTPYKLHIt cienyer HasHauars B cooTBercTBud ¢ I'OCT 13015 u cramnapramu
Ha KOHCTPYKIMH KOHKPETHBIX BH/OB.

6.1.6 IIns >xene300€TOHHBIX KOHCTPYKLME cllefyeT NpPHMEHATh Kiacc GeroHa IO
IIPOYHOCTH Ha CxaTHe He Huxe B15.

Jlnsa mpeBapUTeNIbHO HANPSXKEHHBIX Kene300€TOHHBIX KOHCTPYKOUiT Kiace OeToHa no
MIPOYHOCTH HA CXATHE cledyeT NMPHHHAMATh B 3aBMCHMOCTY OT BHJA H Kjacca HampsaraeMoit
apMaTypsl, Ho He HiDke B20.

ITepemaroynyro mpoynoctb 6eToHa Ry, (IPOYHOCTH GETOHA K MOMEHTY €ro obxaTui,
KOHTPOJIMpyeMas aHaJIOTHYHO Kiaccy GeToHa IO NMPOYHOCTH Ha CXKaTie) cliefyeT HasHavaTh
ne menee 15 Mlla u ne meree 50 % npuHsTOro Kiacca 6€TOHa 110 IPOYHOCTH HA CXATHE.

6.1.7 MenkozepuucTbiit 6eTOH Ge3 CIenUanbHOTO HKCIEPHMEHTANIBHOTO 000CHOBaHMS
He JIOIMyCKaeTcs IIPUMEHATh M KeNe300€TOHHBIX KOHCTPYKIUH, I0JBEPrarommxcs
BO3JCHCTBUIO MHOTOKPATHO MOBTOPSIONENCS HAarpy3KH, a TaKKe I IIPeABAPHUTEIBLHO
HAMpPOKEHHBIX KOHCTPYKUMH IIpoJieToM CBBlME 12 M IIPH apMHUpPOBaHHM MPOBOJIOYHOH
apMatypoii xnaccoB B, B, u K.

Knacc MenkosepHHcTOro GeroHa IO NPOYHOCTH Ha CXKAaTHE, NPUMEHAEMOro Ui
3alllUThl OT KOPPO3MHM M OOecIeueHMS CHEMIEHHS ¢ GETOHOM HanpsracMoil apMarypel,
PacroJIOKEHHOM B [1a3aX M Ha IOBEPXHOCTH KOHCTPYKIIMH, JOJDKEeH GBITh He Hbke B20, a 1is
HHBCKIHMM KaHAIOB — He Hibke B25.

6.1.8 Mapxy GeToHa 1O MOpPO30CTOMKOCTH CJIAYeT Ha3HayaThb B 3aBHCHMOCTH OT
TpeOOBaHUM, NPEABABIAEMBIX K KOHCTDYKLHSAM, PEXHMA WX 3KCIUIyaTallii ¥ YCJIOBH
okpyxatomel cpens cornacuo CIT 28.13330.

Jins Han3eMHBIX KOHCTPYKUMM, TOABEPracMbIX aTMOC(EepHBIM BO3JAEHCTBUAM
OKpY>XaloIllelt Cpefibl TIPH PAcyYETHOM OTpHLATENBHON TeMIleparype Hapy)KHOTO BO3ZyXa B
XONmoAHE# mepuon or MuHyc 5 °C nmo munyc 40 °C, npunuMaior Mapky OeToHa IO
Mopo3ocToiikocTh He Huxke F75. IIpu pacdyeTHoi Temmeparype Hapy»XHOrO BO3[yXa BBIle
MuHyc 5 °C 111 Hag3eMHBIX KOHCTPYKIMH Mapky G€TOHa IO MOpPO30CTOMKOCTH He
HOPMHPYIOT.



CIT 63.13330.2012

6.1.9 Mapky 6eToHa M0 BOJOHENPOHMLIAEMOCTH CJIEAYET Ha3HAYaTh B 3aBUCHMOCTH OT
TpeGoBaHUH, NPeABABNAEMBIX K KOHCTPYKLMAM, PEXHMa HX OKCIUIyaTallu¥ M YCIOBHMN
okpyxaromeit cpensl cormacko CIT 28.13330.

Jnd Hag3eMHBIX KOHCTPYKIMM, MOABEPraeMBIX aTMOCGHEPHHIM BO3NSUCTBUAM NpH
pacucTHOH OTPHIATENbHOH TeMIepaType HapyXXHOTo Bo3Myxa Beime muryc 40 °C, a Taioke
JUIs HapyXHBIX CTEH OTAIl/IMBAaeMBIX 37aHMN MapKy GeTOHa IO BOJOHEMPOHULAEMOCTH HE
HOPMHPYIOT.

6.1.10 OcHOBHBIMH IPOYHOCTHBIMM  XapaKTCPHCTHMKaM{ OeToHa  ABJIAIOTCA
HOPMATHBHBIE 3HAYEHUS:

CONPOTHUBIIEHHUS GETOHA OCEBOMY CXKATHIO Ry »;

CONPOTUBINEHUSA GETOHA OCEBOMY PaCTSIKEHHIO Ry, .

HopMaTuBHBIE 3HA4YCHHA CONpPOTHBIEHHA OETOHAa OCEBOMY CXKATHIO (LpH3MCHHAS
HPOYHOCTB) ¥ OCEBOMY DAaCTSKEHHMIO (IIpXM HasHAaUYeHHH KJjlacca GeTOHA Ha MPOYHOCTH Ha
cKaTHe) IIPUHUMAIOT B 3aBUCHMOCTH OT Kjlacca GeTOHa O MPOYHOCTH Ha cxaThe B cornacHo
tabmume 6.7.

[Ipu Ha3HayeHMM Kiacca OGETOHa IO NPOYHOCTM HA OCEBOE pacTaxeHue B,
HOPMaTHBHbIE 3Ha4YeHMs COIPOTHBIICHHS GETOHAa OCEBOMY DPaCTsIKEHHIO Rpy, NPUHEMAIOT
PaBHBIME YHCJIOBOM XapaKTepHCTHKE Klacca GETOHA Ha 0CEBOE PaCTKEHHUE,

6.1.11 PacueTHbie 3Ha4YCHHS CONPOTHBIECHHA GETOHA OCEBOMY CKAaTHio R; U oceBOMY
PacTKEHMIO Ry, ONPEASHAIOT 0 hopMysIaM:

R
Ry =5, 6.1)
s
R
Ry, =2 6.2)
Yor

3uageHus KkodthdHUEeHTa HAage)KHOCTH MO OEeTOHy IpH CXaTHH 7Y, NPHHHAMAIOT
PaBHBIMH:

UL pacyeTa 110 IpeJe/IbHBIM COCTOSHUAM NMEePBOi MPYIIIEL:

1,3 — uIst TSKEIOro, MENIKO3EPHUCTOr0, HANPATAIONIETO U JIETKOro GETOHOB;

1,5 — nna ssuencroro 6eToHa;

A1 pacdeTa 10 IIpefenbHbIM COCTOSHHAM BTOpoii rpymmstn: 1,0.

3HaueHus KodbduUuHeHTa HaNEXHOCTH MO GETOHY IPU PACTSDKEHHMH Yp, NMPHHUMAIOT
PaBHBIMH:

IUIs pacyera IO INpeXeNbHbIM COCTOSHHSM INepBod I'DYNIBI NPH Ha3sHAUYEHHH Kiacca
6eToHa IO IPOYHOCTH Ha CKATHE:

1,5 — st TSHKENOro, MENKO3EPHHCTOT0, HAIPATAIOMIETO H JIETKOTo 6ETOHOB;

2,3 — s syencToro 6eToHa;

Ul pacyera 1O MPEAENbHBIM COCTOSAHHAM IEpBOH I'DYNNEBI NPM Ha3HAYeHHH Kiacca
6eToHa 10 IPOYHOCTH Ha PacTsOKeHHE:

1,3 — s TsHKeN0ro, MENKO3EpPHUCTOTrO, HAPATAIOMIETO H JIETKOTO 6ETOHOB;

LUIA pacyeTa M0 NpeleabHBIM COCTOAHASIM BTopo# rpynnsl: 1,0.

PacuerHrie 3Ha4eHus conporusiicHUs 6eToHa Ry, Rpr, Rpser, Rbsser (C OKpYTIIEHHEM) B
3aBHCHMOCTH OT KJIacca O€TOHA 10 MPOYHOCTH HA CKATHE H OCEBOE PACTAKECHME NPHBENEHEI:
JUIA NpeneibHbIX COCTOAHMH mepBoil rpymmnsl — B Tabnvnax 6.8, 6.9, Bropoii rpynmnsi — B
Tabmuue 6.7.
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6.1.12 B HeoOXOMMMBIX CITy¥adX PacyeTHHIC 3HaYEHHs MPOYHOCTHBIX XapaKTEePHCTHK
6eToHAa YMHOXAIOT Ha CleAyiouMe KOoYPOUIHUEHTH YCIOBHM pabGoOThl Yy, YUHTHIBAIOLIHE
ocobeHnocTn paGoThl GeTOHAa B KOHCTPYKLHH (XapakKTep Harpy3kH, YCIIOBHS OKpYXaroluei
cpelBl M T.I.):

a) Yp1 — Ang GETOHHBIX U KE1e300€TOHHBIX KOHCTPYKHMH, BBOJMMBIA K PacYETHHIM
3HAYEHUAM COMPOTHBNCHUH R; ¥ Ry M YUHTHIBAIOLIMIA BIMSHUE JUTATCALHOCTH ACUCTBHA
CTATHYECKOW Harpy3KH:

Y51 =1,0 IpH HENPOJXOKUTENBHOM (KPaTKOBPEMEHHOM) AEHCTRHM HArpy3KH;

Y51 =0,9 TIpE DPOXOIDKUTENHPHOM (WIMTENBHOM) AciicTBMM Barpy3kd. JIns s9yencThIX u
MOPH30BAHHBIX 6ETOHOB V5 = 0,85;

6) Y2 — nAnd OETOHHBIX KOHCTPYKLMH, BBOJMMBIH K pac4eTHBIM 3HAYEHUAM
CONPOTHBICHAA Ry H YIHTHIBAIOIIHH XapaKTep pa3pyILICHHs TAKHX KOHCTPYKUHIH, Y52 = 0,9;
B) Y3 — 11 OGCETOHHBIX H KeNe300ETOHHBIX KOHCTPYKIMH, OGeTOHHpYyeMBIX B

BEPTHKAJBHOM TOJIOKCHHU IIPH BBICOTE CJIoA OETOHHpoBaHMs CBbImE 1,5 M, BBOOMMBIH K
pac4eTHOMY 3HA4YEHHUIO COIPOTHBIEHUs O6eTona Ry, V53 = 0,85;

I) Yss — DI AUCHCTHIX OSTOHOB, BBOAVMELA K PAacueTHOMY 3HAYCHHMIO CONMPOTHUBIICHUS
6erona Ry :

¥4 = 1,00 — ipy BaxxHOCTH A4encToro 6eroHa 10 % u mMenee;

Yra = 0,85 — npu BnaxkHOCTH A9eucTOro GeTona 6onee 25 %o;

10 HHTEPNOJALHUHK — IIPH BIAXKHOCTH sigercToro 6erona ceeiue 10 % u menee 25 %.

BnusAHHe MONEPEMEHHOr0 3aMOPAXKHBAHUS M OTTAUBAHHS, a TAKXKe OTPHUATENBHBIX
TeMIIEpaTyp, Y4UTHIBAIOT Ko3hdHuUMeHTOM ycnoBHH paboTer OetoHa 7yps < 1,0. Jlns
HaJ3€MHBIX KOHCTPYKLMii, ITOABEpraeMbIX aTMOC(hEpHBIM BO3JEHCTBHAM OKpYXaromei
Cpelibl IPH pacyETHOH TeMIlepaType Hapy»KHOTO BO3J/lyXa B XOJIOAHBI neprox MEHYC 40 °C 1
BBILlIE, IPUHAMAIOT KO3 PUIHEHT vp5 = 1,0. B ocTanbHBIX ciydasx 3naucHus Ko3dgduuneHTa
[IPUHHUMAIOT B 3aBHCUMOCTH OT HA3HAYCHWS KOHCTPYKIMH M YCIOBHMH OKpYKalomei cpessl
COrMIACHO CIEIHaNbLHBIM YKa3aHUAM,
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Tabnuua 6.9
PacyeTHbie 3HAYEHUA CONPOTHBNIEHNA GETOHA JUTA pefeTbHbIX
Bun Beton cocTosHuit nepeoft rpynmsl Ry, , MITa , npu kiacce GeToHa o
CONPOTUBIICHUA TPOYHOCTH Ha 0CEBOE PACTKEHHE
B,08 | B,1,2 | B,1,6 | B,2,0 | B,24 | B,2,8 | B,3,2
PacrskeHue Tsxensli, 0,62 0,93 1,25 1,55 1,85 2,15 2,45
oceBoe Ry MEJIKO3EPHUCTBIH,
HanpAraromH1i u
JIeTKHUiH

6.1.13 OcHoBHbIMH neHOpPMANMOHHBIMH XapaKTEpPUCTUKaMH OETOHA  SABJIAIOTCH
3HaYCHUA:

npeaenbHbIX OTHOCUTENBHBIX AedopManuit 6eTOHA IPH OCEBOM CXKATHH M PacTKEHUH
(TIpH OIHOPOIHOM HAMPSDHKEHHOM COCTOAHHHM GETOHA) €0 U €y

Ha4YaJbHOTO MOIYJIS YIpYrocty Ep ;

Monyns casura G;

K03 dHIMEHTa (XapaKTEPHCTHKY) TIONI3YYECTH Py o, 5

ko3¢ dunrenTa nonepeynoi aegopmauun 6eTona (koadduuuenra Ilyaccona) vy p ;

k0o GuIHEHTa TUHEHHOR TEMIIEPATypHOR AedopManuu GeTOHA Oly,.

6.1.14  3naueHHS  TNpElENBHBIX  OTHOCHTENBHBIX  AedopMmauuii  Tsxenoro,
MEJIKO3EPHUCTOrO ¥ HaNpsrarouero 6eTOHOB IPUHUMAIOT PaBHBIMH:

[P HENPOAOKHUTENFHOM JIEHCTBHH Harpy3KH:

€0 = 0,002 nput 0CEBOM CXKATHH;

ep0 = 0,0001 mpu oceBoM pacTsxkeHUH;

[IpY TPOAOIKHUTEIILHOM AEHCTBHH Harpy3ku — mo tabnume 6.10 B 3aBHCHMOCTH OT
OTHOCHTEJIBHON BI2XXHOCTH BO3AyXa OKpYy»xaromeii Cpebl.

Tadbnunab.10

OTHocHTENbHBIE eOPMALMHE TAKENOTO, MEJIKO3EPHUCTOr0 ¥ HANPATAIOLIETO
OrHocuTenbHad BIAXHOCTS GeToHa IpH NPOACIDKHTENLHOM NEHCTBAM Harpy3KH
posmyxa oxpyﬁlomen PeiEL, i py cm;'mn . i npy pacrmlce:{vm 3
5[,0'10 8[,2*10 S“’md'lo Sb,o'lo 81,,1‘10 Edityred 10
Beine 75 3,0 4,2 24 0,21 0,27 0,19
40-75 3.4 48 2,8 0,24 0,31 0,22
Huxe 40 4,0 5,6 34 0,28 0,36 0,26

INIpuMmeuyanus

1 OTHOCHMTENbHYIO BJIAXKHOCTh BO3AyXa OKpyxaromed cpembl npuHumaroT mo CIT 131.13330 xak
CPEOHIOI0 MECAYHYI0O OTHOCUTEJIEHYIO BJIQXHOCTh HauboJiee TEWIOro Mecaua s paﬁox-la CTPOUTCJILCTRA.

2 JIns BBICOKOMpOUYHBIX GETOHOB 3HAYEHHA OTHOCHTENBLHBIX AcPOpMaiMil €5, ClEAyeT NPAHUMATH C
YMHO)X€HHEM Ha oTHoweHue (270-B)/210.

3naveHHsd IMpelNenbHBIX OTHOCHTENBHHIX JcopMammil 1)1 JIETKHX, SHCHCTHIX H
MOPHU30BaHHBIX GETOHOB ClIEAyeT IPUHUMATE IO CIICIHANBHBIM YKa3aHUAM.
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Jlonmyckaercs IpMHEMATh 3HAYCHHUS MPEJENBHBIX OTHOCHTERHEIX AedopMaliiil Ierkux
6eTOHOB MpH NPORODKHUTENBHOM JCHCTBHM Harpy3kd no Tabmmue 6.4 ¢ NMOHHKAIOIMM
koahdunuenrom [(0,4 + 0,6 p /2200) > 0,7] (3mech p — IWIOTHOCTD GeTOHA.)

6.1.15 3HaueHWA Ha4aJLHOrO MOAYJS YHPYTOCTH GETOHa MPH CKaTHH M PaCTSDKCHHM
NMPHUHUMAIOT B 3aBUCHUMOCTH OT Kjlacca 6eToHa 1o IPOYHOCTH Ha cxarHe B cornmacno Tabmine
6.11. 3nauenns Moysa caBHra 6eToHa IpUHUMAIOT paBHEIM 0,4F; .

Ipu npojomkuTeNbHOM ACHCTBHHM HArpy3KH 3HaueHHS Moly/is Aedopmarmii GeToHa
OMpenesoT o hopMyIIe

Ey

=—=b 6.3)
l"'q)b,er

Eb,‘l‘

rae ¢, — koaddumuent nonsyyectu Gerona, npUHAMaeMEIi cornacro 6.1.16.

6.1.16 3Havyenus ko3PULHEHTA IOI3YUECTH OETOHA @, MPHHUMAIOT B 3aBHCHMOCTH
OT ycloBHH OKpyXaromleii cpelbl (OTHOCHTENHHOH BIaXHOCTH BO3/yxa) ¥ Kiacca OeToHa.
3naucHusd Ko3DPUUUEHTOB MON3YYECTH TSKENOTO, MENKO3EPHHCTOrO W HANpPATAIOIIEro
6eTOHOB MpUBeIeHEI B Ta0mMne 6.12,

3uayenns kodpdHuIyeHTa NON3YYECTH JETKMX, SYEHCTHIX U MOPH30BAHHBIX GETOHOB
CliefyeT NPHHAMATD [0 CIENHATBHBIM YKa3aHHAM.

Honyckaercs npuHuMaTh 3HaUeHHS KO3(GHMIMEHTa TION3Y4YEeCTH JerkuX GeTOHOB IO
tabnuie 6.12 ¢ nonmxaromM xodhdunuentom (p / 2200)2.

6.1.17 3mauenne xoa>ddumueHTa mnonepeusoil jedopmarmu GETOHA JOIYCKAeTCs
OpUHAMATE Vv, p = 0,2.

6.1.18 3navenue xodduienTa NNHeHHOH TeMuepaTypHo# nedopmanmu GeToHa Npu
U3MeHEHUH TeMuepaTypsl oT munyc 40 °C o nmoc 50 °C npuHHMAIOT:

Otbt=1-10~5 oct - JUISL TSDKEJIOTO, MeJIKO3EPHHCTOTO, Hampsramoiero 0eroHoB H

JieTKOro GEeTOHa IIPH MEJIKOM ILIOTHOM 3allONHHATENE;
oy, =0,7- 1075 °C™! — st nerkoro GeToHa IPY MENKOM IOPHCTOM 3aTIONTHUTENIE;

oy, =1.107 °C™' — 114 sgerCTOrO ¥ MOPH3OBAHHOTO GETOHOB.
bt
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Tabnuua 6.12

OtHoCHTeNbHaA 3HaueHNs koadduLHEeHTa NON3YHECTH GeTOHA Py, IPH KIACCE TKENOTO GeTOHa HA
BJIAXHOCTh cxKaTHe
BO3JyXa
OKpYyatome B10 | BI5 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60—B100
cpenpl, %
Benue 75 28 124120 (18|16 | 15|14 13]12]1,1 1,0
40-75 39 (342812523 ]21}19] 18] 16|15 1,4
Hixe 40 56 |48 |40 (3632 (30)281|261]24]22 2,0
Ilpumeyanne — OTHOCHTENBHYIO BIOXKHOCTb BO3AYXA OKPYXAlOWIeH Cpeabl NPUHUMAIOT 1O
CIT 131.13330 kak cpeqHiol0 MECAYHYIO OTHOCHTEILHYIO BIaXHOCTh HaHOOJMee TEMIIOro Mecsla A paioHa
CTPOMTENBLCTBA.

6.1.19 JlmarpamMMsl cocTosHMs GCTOHAa MCIOJNB3YIOT NpPH pacdeTe JKelne300eTOHHBIX
3JIEMEHTOB M0 HeNMMHeHHOM AedopManumoHHON MOAEH.

B xadecTBe pacueTHBIX JMarpaMM COCTOSHHS O€TOHa, ONPEACISIONINX CBA3b MEXIY
HaOpsKCHUSAMH M OTHOCHTENHHBIMM JehOpPMAlMAMH, MOTYT OBITH MCIIONB30BaHH JOOBIC
BUOBl JOuarpaMM OeToHa: KpHBONMHEHHBIE, B TOM 4YHCIe C HHCNajawmeil BeTBBIO
(npunoxeHue A), KyCOUHO-NMHEHHRIC (IBYXIMHEHHBIC M TpPEXJIHHEHHbIE), OTBEYAIOLIHE
noBefieHuto OetoHa. IIpu 3TOM HOMKHEI OBITH 0003HAUYEHBI OCHOBHBIE NapaMeTpUYECKHe
TOYKM JuarpamMM (MakCHMaIbHBIE HaNpDKECHAS H COOTBETICTBYIOWME aedopMmauuu,
rpaHHYHblE 3HAYECHNUS H T.X.).

B xauecTBe paboymx JHarpaMM COCTOSHHA TAXKEIOr0, MEIKO3EpHHCTOTO U
Hamnpsraiouero 0eToHa, onpeAe/HIOMHX CBA3h MEXTy HAaNPSHKCHHSIMH M OTHOCHTENHHBIMHA
negopManusIMH, NPUHHMAIOT YUPOUICHHBIE TPEXNHHEHHYIO M JBYXIMHEHHYIO AHAarpaMMBbi
(pucyHkH 6.1, a, 6) o Tuny auarpamm Ipanarns.

6.1.20 Tlpu TpexnuueiiHo# auarpamme (pHCYHOK 6.1 @) cXHMalolMe HaNpSKEHHUA
6eToHa G B 3aBHCHMOCTH OT OTHOCHTENBHBIX AedopManuil ykopoueHMs GETOHA €
ONpEeNeNsIoT 1o hopMyaM:

Ipu 0< &< g

or=FEy-€, 6.9

IIpu €p1 < €p < Epo
A=
b bo ~ “bl b
Ipu < €4S En
Gy =Ry. (6.6)
3HaucHHs HanpsKeHUH op1 IPUHAMAIOT

o1 = 0,6-Ry,

a 3HAaYeHHA OTHOCHTENBLHBIX AeGOpMaIHii €5 MPHHEMAIOT
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S
O40=052=R,
Ot
arctgE, g,
€pl €50 €p2
6
)
Op1=0Op0 =
=0,2=R,
arcthIb’, od &

€1 Ep0 €52

a — TpexyinHeltHas aHarpamMMa COCTOSHHUA CXaToro 6eToHa;
6 — JiByxuymHelHas [uarpaMMa COCTOSHHUS C)kaToro GeToHa

Pucynox 6.1 — {narpaMMbI COCTOSTHUSL C)KaTOr0 OeToHa

3HayeHus OTHOCHTENLHBIX AedopMallii €p; VIS TOKETOTO, MENKO3EPHHCTOTO H
HaupsAraromero 6eTOHOB IPHHUMAIOT:

TIPH HENPOJOJDKATEILHOM AEHCTBUH HArpy3KH:

JULsi GETOHOB Kitacca II0 IPOYHOCTH Ha cxaThe B60 1 Huxke €52 = 0,0035;

JUI  BHICOKONMPOYHBIX OETOHOB KJlacca IO MpOYHOCTH Ha cxartne B70-B100 e
NPHHAMAETCA MO JIMHeiiHOMY 3akoHy ot 0,0033 npu B70 no 0,0028 npu B100;

TIPH OPOAODKUTENLHOM ASHCTBIH HArpy3Kku — 1o Tabymue 6.10.

3uauenus R;, Ej ¥ €50 MpHHAMAIOT cornacHo 6.1.11,6.1.12, 6.1.14, 6.1.15.

6.1.21 Tlpu mByxnuueiiHoli auarpamme (pucyHoK 6.1, 6) CXHMMalOIiHe HAIPSOKCHUS
6eTOHA G B 3aBUCHMOCTH OT OTHOCHTENILHBIX Ae(OpMalLitit €5 ONPEIEIIAIOT MO popMyaM:

R
npu 0 < g, < €1, TIC €41= b,
b,red

Ob = Eprea € ; 6.7)
TPH €51 S €p S €4

op =Ry (6.8)
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3uavenus npuUBeACHHOrO Moy Aeopmarmu 6etoHa Ej .y IPHHAMAIOT:
Ry

€pl,red

Eppeq = 6.9)

3HaveHHA OTHOCHTENBHBIX AehOpManuii €51 rog IPAHUMAIOT:

Ut TsDKesoro OeToHa NPH HENpOJOIDKATENBHOM JCHCTBHH HATPY3KH €51 req =0,0015;

JUTA Jierkoro 6eToHa NpH HeNpPOA0JDKATEILHOM JCHCTBUM HATPY3KH £p) req =0,0022;

Jutd TsKenoro 6eToHa NpH NPOAOIDKATENEHOM ACHCTBHH Harpy3ku mo Tabnumue 6.10.

3nauenus Ry, €4 IpUHAMAIOT Kak B 6.1.20.

6.1.22 Pactarusaioinue HanpspkeRMss OETOHA Gp B 3aBHCHMOCTH OT OTHOCHTENBHBIX
aedopManmii €5 onpefensior no npaBeAeHHEM B 6.1.20 u 6.1.21 mmarpammam. Ilpu stom
pacueTHbIe 3HaUEHHS COTIPOTUBIICHHS OETOHAa CKATHIO R; 3aMEHAIOT HA PacUCTHbIEC 3HAUYCHHUS
CONpOTHBJICHNS GeToHa pacTspKeHHIO Ry, cormacHo 6.1.11, 6.1.12, 3HaveHns HaYanLHOrO
Moxyns ynpyroctd Ep, onpenensror cornacho 6.1.15, 3Ha4eHHs OTHOCHTENBHOH AedopMarun
€50 IPHHUMAKOT corjiacHo 6.1.12, 3HaueHHs OTHOCHTENbHON AedOopMallUH € NPHHUMAIOT
UL TSOKENOTO, MENKO3ePHHCTOTO M HANpATAIOIIero GETOHOB: NIPH HENMPOXO/DKUTEIEHOM
neiictBuM Harpy3kdu — €5 = 0,00015, npu nmpoxomKHTENEHOM JeHCTBMM Harpysku — IO
tabmune 6.10. JIna pAByXUmMHCHHON JHarpaMMbl NPHHHMAKOT € res = 0,00008 npm
HENPOAOIDKUTENLHOM ACHCTBMM Harpy3KH, a IpH OpOJOMKHTENLHOM — mo Tabmuue 6.10;
3Ha4eHHA Epyreq ONpeneior no popMyie (6.9), MOACTABIAA B HE€ Ry M Syl red -

6.1.23 Ilpz pacyere NPOYHOCTH KeJe300ETOHHBIX 3IEMEHTOB IO HENHHeHHo#
JethopMallHOHHOR MOJETH JUIS OMPEACNCHUS HANPMHKCHHO-IeGOPMHPOBAHHOI'O COCTOAHUS
cxaToii 30HBI 6€TOHA MCIONB3YIOT JHArpaMMbl COCTOSHHSA CXKaToro 6€ToHa, IPUBEJICHHEIC B
6120 wm 6121 ¢  nedopMallMOHHBIMH  XapaKTEPHCTHKAMH,  OTBEYAIOLIUMH
HENPOAOJDKMTEILHOMY NeHCTBHIO Harpy3kd. IIpy aToM B KauecTse Hambonee INpocToi
HCTIONB3YIOT ABYXJIMHEHHYIO IHarpaMMy COCTOSHHS GETOHA.

6.1.24 TIpu pacuere 0Gpa3oBaHHMsA TPEUIMH B JKENE300ETOHHBIX KOHCTPYKUMSAX IIO
HenuHeHHON AedopManoHHON MOAENH It ONpeaeneHus HanpAKeHHO-AeGOpMUPOBAHHOTO
COCTOSHHMSL CXKATOT0 H pAacTAHYTOro OeToHa HCIONB3YIOT TPEXJHMHEHHYI0 auarpammy
cocrosHus OeTona, mnpuBemeHHyr0 B 6.1.20 m  6.1.22, ¢ pmedopManvoHHBIMH
XapaKTEPUCTUKAMH,  OTBEHAIOMHUMM  HENPOMODKMTENBHOMY  HCHCTBHIO  HAarpy3KH.
JByxnuHelinylo auarpamMy (m.n. 6.1.21), kak HamGonee pPOCTYIO, HCIONB3YIOT IS
ONpENENcHNs HANpPOKCHHO-eGOPMUPOBAHHOTO COCTOSHUS pPACTAHYTOr0 O€TOHa IIpH
ynpyroii padoTe cxartoro 6eToHa.

6.1.25 TIlpm pacuere medopmauuit xene300eTOHHBIX 3MEMEHTOB MO HeNUHEHHOM
JebopMalHOHHOM MOJENH TP  OTCYICTBHH TpEIMH XIS OIEHKH  HalpsKEHHO-
IeOPMHUPOBAHHOTO COCTOSHUSA B C3KAaTOM M PAaCTAHYTOM GETOHE MCTIONB3YIOT TPEXIMHEHHYFO
JMarpamMMmy COCTOSHMA OETOHa C YYeTOM HENPOROMMKUTEILHOTO M INPOJOJDKHTENBHOrO
JeHCTBHS Harpy3kd. IIpy Hauu4yup TPEIMH JUIS OLIEHKH HampsKeHHO-Ie)OPMHPOBAHHOIO
COCTOSIHMSL CKaToro OeTOHA NOMHMMO YKa3aHHOM BBIIE AMAarpaMMbl HCIIONB3YIOT, Kak
Hambonee MpOCTYI0, JABYXJIMHEHHYIO JuarpaMMy COCTOSHMS OETOHA C  y4eToM
HETIPOJODKATENILHOTO U IPOJIOJDKUTENBHOIO NeHCTBUA Harpy3KH.

6.1.26 TIlpm pacueTe pacKpHITHS HOPMAIBHBIX TPEIMMH [0 HEIMHEHHOM
JehopMallHOHHONH MOZETH A OUCHKH HAIPSHKEHHO-1e)OPMHPOBAHHOTO COCTOSHHS B
CXXaToM OETOHE HCMONB3YIOT AMArpamMMBbl COCTOSHMA, mpuBencHHEIE B 6.1.20 m 6.1.21, ¢
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Y4YETOM HENMpPOAOIDKUTENBHOTO JAeiicTBUs Harpysku. IIpu a3ToM B KauecTBe Haubojee MpocToi
HCIIONB3YIOT ABYXJIHHEHHYIO IHarpaMMy COCTOSHHS GeToHa.

6.1.27 BausHHe [ONEPEMECHHOIO 3aMOPAXMBAaHHA M OTTAWBaHMA, a TaKKe
OTpHLATENLHEIX TEMIEPATyp Ha AcOpPMALMOHHBIC XapaKTEPHCTHKH OETOHA YYHTHIBAIOT
ko3 dunHeHTOM yCIOBHIA paGoTHI 5 < 1,0. [N Hafg3eMHBIX KOHCTPYKIMIA, MOXBEPracMBIX
aTMOoc(hepHBIM BO3IECHCTBUAM OKPYXAIOIEH Cpeibl IPH pacIeTHOM TeMIlepaType HapyXKHOIo
BO3/(yXa B x0JonaHsIi nepuon munyc 40 °C W Bellle, NPHHUMAIOT K03pduImeHT 15 = 1,0. B
OCTAIBHBIX CIyYadX 3HAYEHHS KOdpPUIHEHTA Y, IPHHUMAIOT B 3aBUCUMOCTH OT Ha3HAYCHUS
KOHCTPYKIMHA H YCIOBUH OKpYy>Karome# cpejibl.

6.1.28 3HaueHHs MPOYHOCTHBIX XapaKTEPUCTHK GETOHA IPH IIOCKOM (JIByXOCHOM) HIIH
06BbeMHOM (TPEXOCHOM) HaNpsHKEHHOM COCTOSHHM CIIEyET ONpeleNATh C Y4eTOM BHIa U
Knacca OeToHa W3 KPUTEpHs, BHIPAXAIOMETo CBA3b MEXAY MNpeefbHbIMH 3HAaUYCHHAMH
HanpsHKEHHUH, ISHCTBYIOIUX B IBYX HJIH TPEX B3aHMHO IIEPHECHIMKYIAPHBIX HAIPABICHUAX.

Jedopmanmm GeroHa cnemyeT ONpPENENATs C YYETOM IUIOCKOTO WM OGBEMHOro
HaIPSOKCHHBIX COCTOSTHHIA.

6.1.29 XapaxTepucTuxu 6eTOHA-MATPHIIBI B JHCTIEPCHO apMUPOBAHHBIX KOHCTPYKIMAX
CIENYET NPUHUMATh KaK AJis OETOHHBIX H XKeJIe300€ TOHHBIX KOHCprKHHﬁ.

Xapakrepuctuku  ¢ubpoberoHa B PuUOPOOETOHHBIX  KOHCTPYKUMSX — CHEmyeT
ycTanaBnuBaTh B 3aBHCMMOCTH OT XapaKTECpHUCTHK 6eTOHa, OTHOCHTECJIBHOI'O COACPIKaHUs,
(opMBI, pa3sMepoB H pacnoynoxeHus GuOp B OeToHe, ee cuelUieHusa ¢ GeTOHOM U QH3HKO-
MEXaHUYECKUX CBOFICTB, a TaxKe B 3aBHCHMOCTH OT pasMeEpOB 3JIEMEHTA UJIM KOHCTPYKITHH,

6.2 Apmarypa

6.2.1 Ilpu mpoeKTUPOBAHKY HKeJIC300ETOHHLIX 371aHMI U COOPYXEHHIi B COOTBETCTBHH C
TpeGOBaHUAMH, IPEABABIIEMBIMH K OCTOHHBIM M XeNIe300€TOHHBIM KOHCTPYKIHUSAM, HO/KHBI
ObITh yCTaHOBJICHBI BHI apMaTtyphbl, € HOPMMpyeMbie M KOHTPOJIMpYeMbIE MOKa3aTeld
KayecTBa.

6.2.2 Jlns apMuHpOBaHMsS JKCIC300€TOHHBIX KOHCTPYKIMM CledyeT NpUMEHSTDH
OTBEYAIOIIYI0 TpeGOBaHUAM COOTBEICTBYIOUIMX CTAHJAPTOB HJIH YTBEPXKICHHBIX B
YCTaHOBJIEHHOM IOPAAKE TEXHHUYCCKUX YCIOBHM apMaTypy CJEIYIOIIUX BHIOB:

ropA4eKaTaHyio IIAaKyl0 W IEPHOJMYECKOro NMpodHMIs ¢ NOCTOSHHON M IepeMeHHOM
BBICOTOHM BBICTYIIOB (KOJIBIIEBOH H CEpPNOBUAHBIM MPOQUIL COOTBETCTBEHHO) AMAMETPOM
6-50 MM

TEpMOMEXaHHYECKH YIIPOUHEHHYIO IIEPHOJUYECKOT0 mpoduis auameTpoM 6-50 MM;

XONoHOAeHOPMHUPOBAHHYIO IEPHOJUHECKOTO PO quamMeTpoM 3—16 MM;

apMaTypHbIE KaHaThbl JuaMeTpoM 6—18 MM.

6.2.3 OcHOBHBIM IIOKa3aTeleM KadecTBa apMaTyphl, YCTaHAaBIMBaeMbIM MpHU
IPOEKTHPOBAHMH, IBIIAETCS KJIacc apMaTypsl II0 IIPOYHOCTH Ha pacTkeHue, 0003HaYaeMBblii:

A — 1151 rops;MEeKaTaHoN ¥ TEPMOMEXaHUUECKH YIIPOYHEHHOH apMaTyphl;

B, By, — nns xonoaHoneopMUpoBaHHOR apMaTypEI;

K - a1 apMaTypHEIX KaHATOB.

ApMaTypHble KaHaThl TOAPA3ACIAIOTCS Ha:

K7, usroToBnenHsie H3 KPYT/o# ragkoil IpoBOJIOKH;

K7T, u3roToBIeHHbIC U3 IPOBOJIOKH HEPHOIMIECKOro MpohHIIs;

K70, nnactuyecku 06xaThie, H3TOTOBJICHHBIE U3 TIAAKOH MPOBOJIOKH.
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Knaccsl apMaTypel mo OpPOYHOCTH Ha DAacCTDKEHHME OTBEYAlOT TapaHTHPOBAHHOMY
3HAYEHHIO TIpefieNla TEKYYecTH, (U3MYECKOTO MM YCIOBHOIO (P4BHOrO 3HAYEHHIO
HampsKeHUH, COOTBETCTBYIOLMIMX OCTATOYHOMY OTHOCHTENbHOMY ymiauHeHuro 0,1 % wumm
0,2 %), c obecneueHHocThi0 He MeHee 0,95, ompezpenseMOMy IO COOTBETCTBYIOIMM
CTaHZapTaM.

KpoMme Toro, B HeoOXOAMMBIX CAyYasX K apMmaType NpPERBABIAIOT TpeGOBaHUA IO
IOTOHATENBHBIM [IOKa3aTeNnaIM KadecTBa: CBapHBAEMOCTb, [UIACTHYHOCTD, XJIaXOCTORKOCTS,
KOPPO3HOHHYIO CTOHKOCTD, XapaKTEPHCTHKY CLUEIICHHS ¢ GETOHOM M Ap.

6.2.4 Jna xene3o0eTOHHBIX KOHCTpYKUUit Ge3 IpeIBapUTENbHOTO HAaMpsHKEHUS
apMaTypel B Ka4ecTBE YCTaHABJIMBAEMOH 110 pacueTy apMaTyphl CIEIyeT NpeuMyIIECTBEHHO
TIPUMEHATh apMaTypy nepHoamdeckoro npoduias xmaccoB A400, A500 u A600, a Taxxe
apMmatypy kiaccoB B500 m BpS500 B cBapHbIX ceTkax H Kapkacax. IIpm oGoCHOBaHHH
SKOHOMHYECKOH 11e1ec000pa3sHOCTH JAOIYCKaeTcs NpPHUMEHSTh apMaTypy Gonee BBICOKHX
K/1acCOB.

Jns monepeqHoro ¥ KOCBEHHOTO apMUPOBAHUSA ClEAYyeT NPEUMYIIECTBEHHO IPUMEHSITh
riaafkyro apMarypy kiaacca A240 m3 cranm Mapok Crt3enm m Cr3me (¢ kareropusmu
HOPMHpYEMBIX IIokasareneit He Huxe 2 o FOCT 535), a Taxxe apMaTypy HepHOAHYECKOTO
npoduns kiaccos A400, AS00, B500 u BpS00.

Jins mpenBapMTENBHO HANPSDKEHHBIX JKeNE300€TOHHBIX KOHCTPYKLMM — ClexyeT
OpeaycMaTpUBaTh:

B Ka4eCTBE HampsAracMoi apMaTypsl:

ropa4eKaTaHyl0 M TEPMOMEXAHHYECKH YIPOYHEHHYIO IIepHOIMYECKOro npoduis
KiaccoB A600, A800 u A1000;

xoJoxHoAehopMHIPOBaHEYIO IIEpHOIIecKoro npoduns kiraccos ot Bp1200 xo Bp1600;

KaHaTHy10 7-mpososounyro (K7) xnaccos K1400, K1500, K1600, K1700;

B Ka4eCTBE HEHANPAraeMoii apMaTypsl:

ropsideKaTaHyIo IaaKyro Knacca A240;

FOpAYEKATAHYIO, TEPMOMEXAHWYECKH YIPOYHEHHYI0 H XOJNOAHOAE)OPMHUPOBAHHYIO
nepuoauyeckoro npoduis knaccos A400, A500, A600, BS00 u Bp500.

6.2.5 Tlpu BRIGOpE BH/1a M MapoOK CTallM JUIL apMaTyphl, yCTaHaBIIHBacMOH MO pacyeTy, a
TaK)e NpPOKATHBIX CTaleil Id 3aKIafHbIX HeTaneil clieQyeT YUUTHIBAaTh TEMIEpaTypHbIE
YCJIOBHSA SKCIUTyaTaUWH KOHCTPYKIHMI ¥ XapakTep UX HarpyXXeHHA.

B KOHCTPYKIUAX, SKCINTyaTHPYEMBIX IIPH CTaTHYECKOM (M KBa3HCTAaTHYECKOH) Harpy3Kke
B OTAIIMBAEMBIX 3JaHHUAX, a TAKXKE Ha OTKPHITOM BO3J(yXe U B HEOTAIUIMBAEMBIX 3/[aHUAX NIPH
pacuetHO¥# Temmeparype muHyc 40 °C H Bbllle MOXeT OBITh IPHMEHEHa apMarypa BceX
BBIIIEYKa3aHHBIX KJIACCOB, 3a HCKIIOYEHHEM apMaTypsl knacca A400 u3 cramm mapku 35T°C,
ximacca A240 u3 crann Mapku CT3Km, NpUMEHSEMBIX NPH PacdyeTHOH TeMIepaType MHHYC
30 °C u BoumE.

[Ipu pacueTHOH TemmepaType HmXe MUHYC 55°C pEKOMEHAYETCS HCIONB30BATH
apmarypy knacca Ac500C mo [1] u A600 u3 cramu mapku 20I2COBA.

TIpu apyrux ycnoBHsX SKCIUTyaTal[My KJAcC apMaTyphl M MapKy CTalIH NPHHHEMAIOT HO
CIIEIMATbHBIM YKa3aHHsIM.

Ilpn npoexTHpoBaHUM 30HBI MEpEeRadyl IPEIBApPUTENHHOTO HAMPSKEHMS, aHKEPOBKU
apMaTypsl B 6eToHe M COeMHEHHH apMaTypsl BHAaX/IECTKy (6e3 cBapku) CleqyeT YYHThIBATE
xapaxTtep nosepxuoctd apmatypsl ('OCT P 52544, {3]).

Ilpx TPOEKTHPOBAHMU CBApPHBIX COSAMHEHHU apMaTypsl CICAyeT YYHUTHIBATh CIoco®
u3rotonenus apMarypst ([OCT 14098, [2]).
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6.2.6 Jlna MOHTaXHBIX (TIOJBEMHBIX) IETeNb IEMEHTOB COOPHEBIX JXele300€TOHHBIX 1
OCTOHHBIX KOHCTPYKLMH CllefyeT NPHMEHATh ropsdekaTaHyIO apMaTypHYIO CTajib Kiacca
A240 mapox Cr3cm u Ct3me (¢ xaTeropusMu HOPMHPYEMBIX IIOKasaTelell He Hibke 2
o 'OCT 535).

B ciryyae ecimm MOHTaX KOHCTPYKLMI BO3MOXKEH IIPH Pac4eTHOH 3UMHEH TeMmeparype
amwke MmuHyc 40°C, a1 MOHTaXHEIX @ETeNh HE JONYCKaeTcs IPUMEHATh CTalb
mapku Ct31c.

6.2.7 OcHoBHOl TIPOYHOCTHOH XapaKTEpHCTHKOH apMaTyphl ABIAETCS HOPMATMBHOE
3HaYeHUE CONPOTHBIEHHA pacTKEHUIO R;,, NPHHAMacMOEc B 3aBHCHMOCTH OT Kjacca
apMarypsl 1o Tabmuie 6.13.

6.2.8 PacyeTHbIc 3HaUeHHs! CONPOTUBIIEHHIS apMaTyphbl paCTSKEHUIO R, ONpenensoT Ho
dbopmyne
R, = EL”— R (6.10)

Ys
TIC Vs — KOOQHIMCHT HANEeXHOCTH [0 apMaType, NpHHMMaeMbii paBHeM 1,15 mis
HpeebHBIX COCTOSMHUI NepBoi rpynnsl ¥ 1,0 — U1 NpeneNbHBIX COCTOAHU BTOpO#
IPYTIIBL

PacuerHble 3HAuYEHHA COMPOTUBJICHUS AapMaTypsl pacTsHkeHHIO R, mpuBemeHH (c
OKpYTJIEeHHEM) Ui IpelNeNbHBIX COCTOSHHH mepBoii rpymnel B Tabmume 6.14, Bropoi
rpynnsl ~ B tabiauue 6.13. [Ipu stoM 3HayeHHs R;, MUt OpeAeNbHBIX COCTOSHHI NEpBOM
rpynnsl  NPUHATH  PaBHBIMH  HAUMEHBIIAM  KOHTPONMPYEMBIM  3HAYCHHSAM IO
COOTBETCTBYIONINM CTaHZapTaM.

TaGunuua 6.13

HomunanbHe1# HopMaTuBHbIE 3HAUEHHSA CONPOTHBICHUA PACTHXEHHIO R;,
Knacc apmatyphi auaMeTp Y1 pacyeTHbIC 3HAYeHW] CONPOTUBIICHHA PACTOKEHMIO A
apMaTyphbl, MM npeneNbRbIX COCTOAHMI BTOPO#t rpynmmi R; ..., MITa
A240 640 240
A400 640 400
A500 1040 500
A600 10-40 600
A800 10-32 800
A1000 10-32 1000
B500 3-16 500
B,500 3-5 500
B,;1200 8 1200
B,1300 7 1300
B,1400 4;5;6 1400
B;1500 3 1500
B;1600 3-5 1600
K1400 15 1400
K1500 6-18 1500
K1600 6;9; 11;12; 15 1600
K1700 6-9 1700
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3HaueHHs PACUETHOrO CONPOTHBICHHA apMaTyphl CKATHIO R, NPUHUMAIOT PaBHBIMH
PacyYeTHBIM 3HAYEHUSIM COLPOTHBIICHUS apMATyphl PACTsDKEHHUIO R;, HO He Gonee 3HA4YEHHI,
OTBevalomMUX JehopMaldsaM YKOpPOUeHHsS GeTOHa, OKPYXXAIOLIEro CXKaTyl0 apMarypy: IpH
KPaTKOBPEMEHHOM JeiicTBUM Harpysku — He Gonmee 400 MIla, npu mmuTensHOM NeHCTBUH
Harpy3ku — He 6onee 500 MIla.

Jna apMarypsl kinaccoB B500 m A600 rpaHudHEIe 3HaYEHHUS COINPOTUBJICHHUS COKATHIO
IMPUHAMAIOTCA ¢ IMOHMKAIONMM K03¢dHULHEHTOM YCIoBHit paGoThl. PacyeTHEle 3HaUEHHSA R,
mpuBeeHb! B Tabnuue 6.14.

TaGnuna 6.14

3HaveHUA pacueTHOIO COTIPOTHBIICHUA APMATYDPBI 1A MPEAEIBHEIX COCTOAHMMA NepBoi
Kiacc apMaTpst rpynnsl, MIla
PacTAXEHHIO R, cxKaTHIO R,
A240 210 210
A400 350 350
A500 435 435(400)
A600 520 470(400)
A800 695 500(400)
A1000 870 500(400)
B500 435 415(380)
B,500 415 390(360)
B,1200 1050 500(400)
B;1300 1130 500(400)
B;1400 1215 500(400)
B,1500 1300 500(400)
B;1600 1390 500(400)
K1400 1215 500(400)
K1500 1300 500(400)
K1600 1390 500(400)
K1700 1475 500(400)
Ilpanmevanne —3Ha4eHnA R, B CKOOKaX HCIIOIB3YIOT TOJNLKO NPH pacdere Ha KpaTKOBPEMEHHOC
lixeﬁcnme Harpysku.

6.2.9 B nHeo6XoQuMBIX Cly4yasx pacueTHBIE 3HAUCHHMA MPOYHOCTHBIX XapaKTEPHUCTHK
apMaTyphl YMHOXAIOT Ha K03bdHIMeHTEl yenoBuii paGoTs! Yy, YYUTHIBAIOIIHE 0COGEHHOCTH
paboThl apMaTypsl B KOHCTPYKLIMA.

PacuerHble 3HaueHHs Ry, JUis apMaTypsl kidaccoB A240...A500, B500 mpuseneHs! B
Tabmuue 6.15.

JUis momepedHOM apMaTyphl BceX KJIACCOB PacyeTHBIE 3HAa4CHHS COTIPOTHBIICHHA Ry,
ciexyeT npuHUMaTs He 6onee 300 MlTa.
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Tabnuna 6.15

PacueTHble 3HaYEHNA CONPOTHBICHNA NONICPEIHOHA apMaTypH! (XOMYTOB M
Kiacc apmatyphi OTOTHYTBIX CTEPIKHEH) PACTAKEHHIO VIS NPEAETLHBIX COCTOAHMI TIepBOH
rpymm1, MITa
A240 170
A400 280
AS00 300
B500 300

6.2.10 OcHoBHBPIMH ZAehOPMalMOHHBEIMH XapaKTepPHUCTHKAMH apMaTyphl SBIAIOTCA
3HAYCHNS:

OTHOCHTENIBHBIX  AedopMallMii YIUIMHEHHS apMaTypbl &o INpH  JOCTIDKCHHH
HaMpsHKECHHAMH PacyeTHOTO CONPOTHRICHHA Ry;

MOZYJIS YIPYTOCTH apMaTtypsl E;.

6.2.11 3naueHNs OTHOCHTENBHBIX NedopMaruii apMaTypH! £, MPHHHEMAIOT PaBHEIMH:

JUIS apMaTyphI ¢ GU3MYECKHM IPERETIOM TEKYHECTH

RS
B0 =7 s (6.11)

s

IUIS apMaTypBI C YCIOBHBIM [PEJEIOM TEKYYECTH

€0 = %-+o,ooz. (6.12)

§

6.2.12 3HaveHus MOXYJA YNPYrOoCTH apMaTypbl E; IPHHHMAIOT OJMHAKOBBIMH IpU
PaCTSDKCHUH U CKATUM U PaBHBIMHU:

E,= 1,95»105 MIla - nng apmarypubix xaHaros (K);

E;=2,0-10° MITa — 1s ocTajbHOM apMatypsl (A u B).

6.2.13 luarpaMMbI cOCTOSHUA (HeOPMHPOBAHHA) apMaTyphl HCITOJB3YIOT NPH pacdeTe
XKeIe300€TOHHBIX HIIEMEHTOB [0 HEIMHEHHOM AehopMaiOHHON MOIENH.

IIpu pacueTte xene306€TOHHBIX HIEMEHTOB MO HENUHEHHOM HedopMaMOHHON MOETH
B KauecTBE€ pacyeTHOH jmarpaMMbl COCTOsHHMs  (IehOPMHPOBaHHS)  apMaTyphl,
YCTaHaBNIMBAIOIICH CBA3b MEXIY HANPSHKCHUAME O, M OTHOCHTEAbHBIMH AcdopManuiMu €,
apMarypbl, NPHHHMAIOT YIPOIICHHBIE AMarpaMMsl 1o THMy Jguarpamm Ilpanpris mis
apMaTypbl ¢ GU3HYCCKHM MpPEeReIoM TeKydecTu kinaccoB A240 — A500, B500 aByxnmneiiHyro
JmarpaMMy (pHCYHOK 6.2, @), a HjIf apMaTyphbl ¢ YCJIOBHBIM ITPE/IESIOM TEKYy4eCTH KJIaccoB
A600 — A1000, B,1200 - B,1500, K1400, K1500 m KI1600 - tpeximHelinyio
(pucyHOK 6.2, 6), 63 ydeTa YIPOUHEHHS 3a IUIONaAKON TEeKYUeCTH,

JluarpaMMbl COCTOSHHA apMaTypbl I0pH pPacTsSDKEHHM H CXaTHH HPHHHUMAIOT
OJIMHAKOBBIMH, C YYETOM HOPMHPYEMBIX PACUETHBIX COMPOTUBIEHUN apMaTyphl PACTHKEHHIO
H CXXaTHIo.

JlonmyckaeTcs B KauecTBE PacHETHBIX AHMArpaMM COCTOSHHS apMaTyphbl HCIOJL30BATH
KPHBOJIMHEHHEIC pacyeTHble AUarpaMMbl, anlpoKCHMHpPYIOIME (akTHuecKHe NHarpaMMEl
JIehOopMHUpOBaHUS apMaTYPHL.
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6.2.14 HanpsbxeHHs B apMarype G, COIJIaCHO JABYXJMHCHHOH JUarpaMMe COCTOSHHUS
apMaTypsl ONPENENAIOT B 3aBHCHMOCTH OT OTHOCHTENbHBIX AedopManuii €, mo hopmynam:
mpr  O<g <gy

oy =¢g;-Eg; (6.13)

npu E50 SE; <€

o, =Ry. (6.14)
3HaueHns €y, E, m R, npusuMmaiorT cormacHo 6.2.11, 6.2.12 u 6.2.8. 3naucHus

OTHOCHTENbHOI fedopMaluu €, NpuHUMaIOT paBHEIMK 0,025,

JomyckaeTcd OpH  COOTBETCTBYIOIEM OOGOCHOBAaHHMM  IIPHHUMATh  BEIHYHHY
OTHOCHTENBHON pmedopMauuu €., MeHee minu 6Gonee 3nauenus 0,025 B 3aBHCHMOCTH OT

MapK# CTaJlH, TUIIa apMHPOBAHUs, KpUTEPHs HaJIeXXHOCTH KOHCTPYKIUH H APYTHX (GaKTOpOB.

050= Gs2= Rs
arctgEs £
€50 €52
6 O
o2 = 1.1Ry
GsO = Rs
Ost = 09 Rs
arctgEs €5
€51 €50 €52

a — IByXJIMHeHasA auarpaMMa; 6 — TpexIuHeliHas uarpamMma

Pucynok 6.2 — [inarpaMMbl COCTOSIHHSI PACTAHYTO!M apMaTyphl

6.2.15 HampsxeHus B apMaType O, COTJIacCHO TPEXJIMHEHHOH nuarpaMme COCTOAHMSA
apMaTypbl ONPEAENSIOT B 3aBUCHMOCTH OT OTHOCHTENBHBIX AeopManuit €, 1o popmynam:
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npu 0 < g; < gy

o,=¢,-E ; (6.15)
NpHA £ SE; <€y
o, =||1-Sst | B T8t T L p <11R,. (6.16)
R ) eso—€ Ry

3navenns €5, E; 1 R npuHUMAaIOT cornacHo 6.2.11,6.2.12 1 6.2.8.

3HaveHNs HAOPDKEHUH G, MOpHHMMAIOT paBHbIMH 0,9R;, a HaupsXeHUH Gy — paBHO
1,1R,.

N 0,9R
3HaueHyus OTHOCHUTECNBHBIX JedopMaluii &, NPHHUMAIOT pPaBHBIME ——,

s
nedopmanuit e — paBapIMHU 0,015,

7 BeToOHHBIEe KOHCTPYKIHH

KoHeTpykimu paccMaTpuBaioT kak GETOHHBIE, eclid HX MPOYHOCTH 00ecredeHa OTHIM
TOJIBKO GETOHOM.

BeTonHbIe 371EMEHTHI IPUMEHSIOT:

a) IPEUMYIIECTBEHHO Ha CXXKaTHe IPY PacoNOKEHUH IPOAONEHOM CRUMAOIIEH CHIlbl B
Ipenenax HOMEepeyHOro CEYEHNA MIEMEHTa,

6) B OTHOENBHBIX Cly4adsX B KOHCTPYKIHSX, paboTalomX Ha CXaTHe @pH
PAacIoNOKeHUH IIPOJONBHON COKMMaIOIicH CHIBL 32 NpeAefiaMM IONEPEYHOr0 CCHUCHHS
3JIEMEHTA, & TAKKe B M3THOaeMBIX KOHCTPYKIMAX, KOTZJA HX paspylieHHE HE HIpPEACTaBIAeT
HENOCPEACTBEHHOM OMaCHOCTH [UIA JXU3HHU JIFOEH M COXPaHHOCTH 060pyROBaHHA.

KoHcTpykimd ¢ apMmaTypolf, IJIOIagp cedeHHsd KOTOpPOH MEHBbLIE MHHHMAJIbHO
JOIMYCTAMO# N0 KOHCTPYKTHBHBIM TpeGoBanuam 10.3, paccMaTpHBalOT Kak GeTOHHEIE.

7.1 PacyeT GeTOHHBIX 3/ieMEHTOB O NPOYHOCTH

7.1.1 BeroHHBIE BIEMEHTH PACCUMTHIBAIOT MO MPOYHOCTH Ha ACHCTBHE MPORONBHBIX
CXUMAIOIMX CHJI, H3rHOAIOMKX MOMEHTOB 1 MONEPEYHBIX CHJL, @ TAKOKe HA MECTHOE CXKATHE.

7.1.2 Pacuer mo NpOYHOCTH OCTOHHBIX 3IEMEHTOR NpPH NCHCTBHH MPOXONHHOH
cKuMalomed cuibl  (BHELEHTPEHHOE CXaTHe) M H3rubalomero MOMEHTa ClICAyeT
MPOU3BOAUTD I CCUCHUH, HOPMAIBHEIX K X OPOAOIBLHON OCH.

Pacyer GeTOHHBIX 3JIEMEHTOB MPOM3BOMAAT Ha OCHOBE HEJIMHeHHON AedopMarmoHHOM
mozenu coriiacHo §.1.20-8.1.30, mpunHmMas B pacHeTHBIX 3aBHCHMOCTAX IUIOWIAKb apMaTyphl
paBHO# Hymoo. JlomyckaeTcsi pacuet GETOHHBIX BJIEMEHTOB IIPAMOYLOJILHOTO M TaBPOBOTO
CeYeHHil npM [JeUCTBHM YCHIMH B IUVIOCKOCTH CHMMETPUM HOPMajbHOTO CCYEHHSA
MPOM3BOAMTE IO IpeJieNbHBIM YCHIMAM cornacHo 7.1.7-7.1.12.

7.1.3 BeronHBle 37EMEHTH! B 3aBHCUMOCTH OT YCHOBHH MX paboTel M TpeGoBaHHI,
HpeabABNIEMBIX K HHM, PACCUHTBIBAIOT 110 NPEACHBHAIM YCHINAM 0€3 ydera HIM C yUeTOM
CONPOTHBIEHUs GeTOHA pacTAHYTOIl 30HBL.

Be3 y4era conpoturicHUs O€TOHA pacTaHyToOH 30HBI (PHCYHOK 7.1) IPOM3BOAAT pacdeT
BHELEHTPEHHO CXATBIX JEMEHTOB IIPH PacHoOJIOKECHHH TNPOAOILHON CXKMMAIOMEH CHIIBE B
penesax MomepevyHOro CCYCHHA 3JeMEHTa, NpPHHHMMad, 4TO JOCTHIXKCHHC IpeAeibHOTO
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COCTOSIHHS XapaKTEpH3yercs pas3pymieHHeM cxkatoro Oerona. ComporuBneHne OeToHa
CKaTHIO MpH pacyeTe N0 NpeleNbHBIM YCHIMAM YCIOBHO MpPEACTABILIOT HANPAKEHMAMH,
paBHbIMH R;, paBHOMEpHO paclpefiefieHHBIMH IO 4YacTH CkaToi 30HBI (YCIOBHON CXkaToi
30HBI) ¢ LIEHTPOM TAKECTH, COBIAJAIOMUM C TOUKOH IPHIIOKEHHS NPOAOIBHOH sl (7.1.9).

C y4eToM conpoTHBIIeHHS GETOHA PaCTAHYTOH 30HBI (PUCYHOK 7.2) IIPOU3BOAAT pacyeT
3JIEMEHTOB, Pa0OTAlOIMX HA CXKATHE NPH PACIIONIOKEHHH NPOJONHHOM CKUMAIOMEH CHIIBL 3a
TIpeAEiaMH MONEPEYHOr0 CEUCHHS 3JIEMEHTA, H3rnbaeMBIX 3JICMEHTOB, a TaK)XXe JJIEMCHTOB, B
KOTOPHIX He JOIYCKAIOT TPEIUHEL 0 YCIHOBHAM SKCIUTyaTalluy KOHCTpyKIuif. [Ipn aTom mpu
pacyeTe 1o NpeiebHEIM YCHIMAM MPHHUMAIOT, YTO IMPERENTBHOE COCTOSIHHE XapaKTepH3yeTcs
JOCTH)KCHHEM INpeJeNbHBIX YCWINH B OeTOHEe pacTAHYTOH 30HBI, ONpedeNIieMBIX B
NIPEANONIOKEHHH yIpyroit paboTh 6etona (7.1.9, 7.1.10, 7.1.12).

Ry,

N RAs Y,
B I = 1 /Ab/
N v A

3 = Lenrp

TOKSCTH

CCYCHNA

b

Pucynok 7.1 - Cxema ycniMii 1 dNI0pa HaNpsPkeHHH B ceMeHHM, HOPMAJbHOM K NPO0JbLHOMN
OCH BHEHEHTPEHHO C;KATOr0 GeTOHHOrO 3J1IeMEHTA, PACCYHTBHIBAEMOI0 N0 MPOYHOCTH Ge3 yuera
CONPOTHBJIeHUs 0€TOHA PACTSHYTOH 30HBI

Ry

Pucynok 7.2 — Cxema ycHJIMH H 3110pa HANPSKEHHH B Ce4eRUH, HOPMAILHOM K NPOAOJIbLHOM
ocu n3ruGaemMoro (BHELEHTPEHHO CXKATOT0) 0ETOHHOrO /IEMEHTa, PACCYHTHIBAEMOTI0 O
MPOYHOCTH ¢ Y4eTOM CONPOTHBJIEHNN GeTOHA PACTAHYTOM 30HbI
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7.1.4 Pacuer mo mpo4HOCTH OGETOHHBIX JJIEMEHTOB MPH ACHCTBHH INOMEPECUHBIX CHI
IPOH3BOJAT M3 YCJOBHS, IO KOTOPOMY CyMMa COOTHONICHHH TJIABHOTO PacTATHMBAOILEro

[+
HanpsDKEHHA K PacyYCTHOMY COIIPOTHBIICHHIO GeToHa OCEBOMY PaCTXKCHHUIO —mt u
bt

TJIABHOIO COXMMAIOILETO HANpAXXEHHA K pPacuY€THOMY CONPOTHBJICHHUIO 6eToHa OCEBOMY

Gmc
b
7.1.5 Pacuer mo mpouHOCTH GETOHHBIX JJIEMEHTOB HA JICHCTBHE MECTHOM Harpysku
(MecTHOE c)kaTHe) MPOU3BOAAT COTIIACHO yKasaHusM 8.1.43 — 8.1.45.
7.1.6 B GeToHHBIX 3JieMEHTaX B cCiydasx, yka3aeHelx B 10.3.7, HeoGxomumo
MpeAyCMaTpUBATL KOHCTPYKTHBHYIO apMaTypy.

CXKaTHIO He J0JDKHA NpeBsIath 1,0.

Pacuer BHCUECHTPCHHO CXATBIX 0€TOHHBIX /IEMEHTOB 110 npeaeJbHbIM YCHITHAM

7.1.7 Tlpn pacdere 10 NPOYHOCTH BHEHEHTPEHHO CXATHIX OCTOHHBIX 3IEMEHTOB Ha
IeHCTBHE CXMMAIOMEH NPOMOARHON CWIBI CAEHYET YYUTHIBATh CNYYaiHBIA SKCHEHTPUCHTET
€., IpUHAMaeMblH He MEHeE:

1/600 mnuubl 3I€MEHTa WM PacCTOAHHS MEXIY €ro CCUCHUAMH, 3aKpPEIUICHHBIMH OT
CMEILEHHS;

1/30 BBICOTHI CeucHHS;

10 Mm.

JIns a)IeMeHTOB CTaTHYECKH HEONPE/ICNUMBIX KOHCTPYKIIHIA 3HAYCHHE SKCIEHTPUCHTETA
IIPOAONBHON CHIIBI OTHOCHTENHHO IEHTPA THKECTH IIPUBEACHHOTO CEYEHHS ey NPUHHMAIOT
pPaBHBIM  3HAYCHUIO OKCLEHTPHUCHUTETa, MONYHYECHHOIO M3 CTAaTHYECKOI0 pacyera,
HO He MEHee é,.

Jns  5neMeHTOB CTAaTHHUECKH ONpENENUMBbIX KOHCTPYKUMI 9SKCHEHTPHCHTET e
MPUHAMAIOT PaBHEIM CyMMe SKCHEHTPHACHTETOB — H3 CTATMYECKOro pacuyeTa KOHCTPYKLMH |
clly4affHOro.

7.1.8 Ilpu rubkocTd SMCMEHTOB ﬁ?.>14 HeoOGXOMMMO YYHTHIBATh BJIHAHMC Ha HX

!
HECYIIYI0 CHOCOOHOCTH IporunboB IyTeM YMHOXEHHsA 3Ha4YcHMH ey Ha kodddumueHT 1,
onpepnenseMslii cornacko 7.1.11.

7.1.9 Pacuer BHEUEHTPEHHO CXAThIX OCTOHHBIX 3JIEMEHTOB NPH PAaCIONIOXCHHH
HPONOABHOM CKUMAIOLIEH CHIIBI B ITpeJielaX ONEePEeuHOro CEYeHMs IEMEHTA IPOU3BOJAT U3
yCIOBHA

N<R,- Ay, (7.1)

rae N — meicTByrouas mpoJoiibHas CHila;
Ap — nnomans cxaToi 30HH 6eTOHA, ONpeleieMad H3 YCIOBHSA, YTO €¢ HEHTP THKECTH
COBIIaJa€T C TOUKOH IIPIIOXEHHS NIPOAOIbHOH critkl N (¢ yueroM nporuba).
Jins 371eMEHTOB NPAMOYTOJIBHOTO CEYeH s

A,,:b.h-(l—z'—e}‘l’iﬂ). (7.2)

JomyckaeTcs pacyeT BHEIIEHTPEHHO CHKATBIX 3EMEHTOB IPSAMOYTOJNIBHOTO CEYEHHS IIpU
SKCLEHTPHCHTETE HPOAONBHOM cHIBI e < h/30 u /g < 20h npou3BOAUTEH U3 YCIOBUS
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N=<o¢ Ry 4, (7.3)
rae A- TUIOINA/Ab IIONCPEYHOI0 CCYCHUA IJICEMECHTA,

© — k03(pULHENT, TPHHAMAEMBII PH JUMTENLHOM ACHCTBHH Harpys3ku no Tabmune 7.1
B 3aBHCMMOCTH OT TI'uOKOCTH -I}% 2JIEMEHTA, NPH KPATKOBPEMEHHOM JAEHCTBHH
Harpy3kd 3Ha4CHHS (p OILpENeSI0T 10 JIMHEeHHOMY 3akoHy, npuHHMag ¢ = 0,9 mpu
£h°—=10 u ¢ =0,85 npu %0=20;

lo — pac4eTHas JUIMHA 3JICMCHTA, OIpPeac/IaeMas KaK Juid *KeJe300€ TOHHBIX JIEMEHTOB.

Tabnuma 7.1
lo/h 6 10 15 20
¢ 0,92 09 0,8 0,6

BHeneHTpeHHO cCxaThle OETOHHBIE 3JIEMEHTH, B KOTODBIX IIOABJCHHE TPEUIHH HE
JIOTIYCKAeTCs 10 YCIOBUAM SKCIUTyaTaliuH, HE3aBUCHMO OT pacyera u3 ycnoBus (7.1) JOMKHEI
OBITh IPOBEPCHEI C YYETOM CONPOTURIICHUA GETOHA PACTIHYTOH 30HBI H3 YCIOBHSA

Ne—Rod (7.4)
Zegny -l
Jlnst 5IeMEHTOB IPAMOYTOJILHOTO CEUeHHs ycioBue (7.4) uMeeT BUA
Ry -b-h
L
N_5eo'n_1' 7.5)
h
B dopmynax (7.4) u (7.5):

A — oAb MONEPEYHOro ce9eHU OETOHHOTO JIEMEHTA,;

I — MoMeHT HHEpIHMYU cedeHUS DETOHHOTO JIEMEHTa OTHOCHTENRHO €ro EHTPa TSAKECTH;

Yt — PacCTOAHHUE OT LCHTPA TAXKCCTHA CEUECHUSA IJIEMEHTA 10 Haubonee PacTAHYTOrO BOJIOKHA,
T — K03 bUIUEHT, onpenenIeMblil cornacHo ykasanuaM 7.1.11.

7.1.10 PacuerT BHELEHTPEHHO CXAaTHIX OCTOHHBIX SIEMEHTOB IIPH PACHOJIOXKECHUU
TIPOJIOJIBHON CHKMMAIOIIEH CHITBI 3a IpelesiaMy MONEPEIHOro CEYCHUS AIIEMEHTA MPOU3BOIAT
u3 ycnosuii (7.4) u (7.5).

7.1.11 3nagenue xosdbuIMeHTa 1|, YYUTHIBAIOLIETO BINsAHUE Npornba Ha 3HadYeHUE
IKCHEHTPHCHUTETA POROTBHOM CHIIBI €9, ONIPENENSIOT 0 hopMyJie

n= N (7.6)
1-
NL‘I’
rae N, — ycnoBHas KpUTHYECKas CHNa, onpeenseMas no gopmyne
2
D
N, =722, .7
Iy
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rae D — XECTKOCTh 3J1e€MEHTa B MPEACIBHON 0 NPOYHOCTH CTaiMH, ompelenieMas Kak g
xKene300eTOHHBIX 3EMEHTOB, HO 03 y4yeTa apMaTypsl, coriiacso 8.1.15.

Pacuer usrnéaeMbIx 6eTOHHBIX 3JIEMEHTOR N0 NMPEAEIHHBIM YCHIHAM

7.1.12 Pacuet n3rnbaeMbix GETOHHBIX 3IEMEHTOB CIEAYeT HPOU3BOUTE U3 YCIOBHS
M < Mlllh (7~8)

rae M — usrubaromuit MOMEHT OT BHEINHEH Harpys3ku;
M,y — npenenbHbiii U3rubalommii MOMEHT, KOTOPHI MOXET OBITh BOCIHPHHAT CEUECHHEM
3JIEMCEHTA.
3nauenne M, onpeaessior no gopmyne

Mult = Rbt W, 19

rac W— MOMEHT CONPOTHBJICHUS CCYCHHUA JJICMEHTa MJIA Kpaifmero pacmuy'roro BOJIOKHA.
IIJISI DJIEMCHTOB IPAMOYTOJIBHOI'O CCUCHH L
b-h?

W=-—6—. (7.10)

8 XKesezo0eToHHbIE KOHCTPYKIIMM §e3 TMipeaBapMTEIbHOr0 HampsiKeHHUs
apMaTypbi

8.1 Pacuer 3jieMeHTOB keie300€TOHHBLIX KOHCTPYKUMII 1O  mpexejbHbIM
COCTOSIHMSIM NIePBOH rpyInbl

Pacuer xes1€300eTOHHBIX 1€MEHTOB IO NMPOYHOCTH

XKenezo06eToHHBIE 3NEMEHTHl PACCYHTHIBAIOT IO IIPOYHOCTH Ha JEHCTBHE H3rnOaromumx
MOMEHTOB, HPOJOJNBHBIX CHJI, TONEPEYHBIX CHJI, KPYTAIMX MOMEHTOB M Ha MECTHOE
JeHCTBHE Harpy3Ku (MECTHOE CXXaTue, IPOJaBIHBaHHE).

Pacuer 10 MPOYHOCTH KejIe306eTOHHBIX 3/IEMEHTOB Ha AeiicTBHe m3rmGarommx
MOMEHTOB U NPOXONbLHBIX CHJI

Obwue nonoxcenus

8.1.1 Pacyer no mpoyYHOCTH XENe300€TOHHBIX AIEMEHTOB MPH NEHCTBHH M3rnGarommx
MOMEHTOB H TPOINOJBLHEIX CHI (BHEUEHTPEHHOEC CXaTHE MIH DAaCTsDKEHHE) CHemyeT
MPOU3BOJUTE AN CEUCHMH, HOpMaNbHBIX K HX IPOJONBHON OCH.

PacueT 1m0 NMPOYHOCTH HOPMANBHBIX CEYCHHM XKeNC306ETOHHBIX JJIEMEHTOB CIEAyeT
NpOM3BOMMTL HAa  OCHOBE  HENMHeHWHOM  medopManmoHHOM  MoOJeNH  comIacHo
8.1.20 - 8.1.30.

JlonyckaeTcs mpoH3BOMMTE PacyeT Ha OCHOBE NPEAENbHBIX YCHITHIA:

XeIe300€TOHHBIX 3NIEMEHTOB NPSIMOYTONBHOIO, TABPOBOTO M JBYTaBPOBOTO CEUEHHI C
apMaTypoi, pacroNoXeHHOH Yy IEpHEHOMKYIAPHBIX IIOCKOCTH H3THba rpaneit sneMeHTa,
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npd  JEHCTBHM  yCHUIMH B IUIOCKOCTH  CHMMETPHMM  HOPMAIBHBIX  CEUCHHM
cornacHo 8.1.4 - 8.1.16;

BHEIICHTPEHHO CXATBIX JIEMEHTOB KPYTJIOTO M KOJILIEBOrO MIONEPEYHBIX CEUEHHH — o
yKaszaHHsaM nputoskenns I'.

8.1.2 Tlpu pacuere BHEHNEHTPEHHO CXXAThIX JJICMCHTOB CICHAYCT YYHTHIBATH BIIMSHHE
nporun6a Ha MX HECYHYIO CIIOCOOHOCTb, KaK NPABHIIO, IyTEM pacdera KOHCTPYKUHMH MO
JAedopmupoBanHOIi cxeme.

Jomyckaercss NMPOU3BOANTE pacdeT KOHCTPYKHIHH MO HeaeGOpPMHpOBaHHOU cxeMme,

)
YUuTHIBas NMpH THOKOCTH -~ > 14 BiusHHE NpornGa SMEMeHTa Ha €ro MPOYHOCTH IyTEM
i

YMHOXEHH: Ha4aJbHOTO SKCLICHTPUCHTETA €9 Ha KO3GQUIHEHT 1|, ONpeac/seMblil COTJIaCHO
ykazanuaM 8.1.15.

8.1.3 Jinst >xene3006CTOHHBIX 3JIEMEHTOB, Y KOTOPBIX MpeAeNbHOE YCHIIHE 110 IPOYHOCTH
OKa3bIBA€TCA MeHbINe NMPEJACIBHOr0 YCHIHA Mo o0pa3oBaHuio TpewnuH (mm. 8.2.8 — 8.2.14.),
[IOWANE CCYCHHMA NPOAONBHOM pacTAHYTOH apmaTypbl HONKHa OBITH YBeJH4YEHAa IIO
CpaBHEHMIO ¢ TpeOyeMoii U3 pacueTa mo MPOYHOCTH He MeHee ueM Ha 15%, uid ompeacneHa
H3 pacyeTa N0 IPOYHOCTH Ha JEHCTBHE NpeeNbHOT0 YCHIIHS 10 06Pa3sOBaHHIO TPEIHH.

Pacuem no npounocmu HOpmManeHwIX cedeHull N0 NPeoenbHLIM YCUNUIM

8.1.4 TlpenensHble yCHJIHS B CCYEHHM, HOPMAIBHOM K NPOJOJILHON OCH 3JieMEHTa,
CNICIYET ONPERENATh HCXOS U3 CIEAYIOIMX NPEeINOChUIOK:

conpoTHBIcHHEe 6eTOHa pacTAXKEHHUIO DPUHUMAIOT PaBHBIM HYJIIO;

CONpPOTHUBIIEHHE GEeTOHa CHKATHIO INpPEACTaBIAETCA HANPDKEHHAMH, DaBHBIMH R,
PaBHOMEPHO pacnpeleNeHHBIMU 110 CXXaTOH 30He OeToHa;

JepopMaluy (HampsyKeHHs) B apMarype ONpENEIMIOT B 3aBHCHMOCTH OT BBICOTHI
cxaTo# 30HH OeToHa;

PacTArMBAIOIIME HANpPSHKEHWS B apMaType UPMHAMAIOT He Oofiee pacdeTHOro
COTIPOTHBIIEHUS PACTSHKEHUIO Ry;

CKUMalOIIHEe HAaOpSDKEHMs B apMaType NpMHMMAOT He Oojee pacyeTHOro
COIIPOTHBIIEHUS CXKATHIO Ri..

8.1.5 Pacyer 1m0 NpOYHOCTH HOPMAIBHBIX CEYEHUH ClieyeT OPOHU3BOIAMTH B
3aBUCHMOCTH OT COOTHOIUCHHS MEXAY 3Ha4eHHEM OTHOCHTENIBHOH BBICOTHI CXKATOH 30HBI

X o
6eTona §=;0-, OIIpEeZieNIAIEMBIM M3 COOTBETCTBYIOUIMX YCIOBHI paBHOBECHS, H 3HAUYCHHCM

IPAHVYHOM OTHOCHTENLHOM BBICOTHI CKATON 30HHI &g, IPH KOTOPOM HPE/IESEHOE COCTOSIHUE
3NIeMeHTa HACTYMAeT OJHOBPEMEHHO C JOCTHXKEHHEM B PacTAHYTON apMaType HalpsDKCHUA,
PaBHOTIO PacYCTHOMY COTPOTHBIICHHUIO R;.

8.1.6 3uauenue &g onpeaensior no GopMyne

X 0,8
ge=22= 08 ®.1)
hO 1+L€1~
€p2

TZ€ € ¢ — OTHOCHTENBHAS JedopMarusi pacTAHYTON apMaTyphl IPH HANPKEHUAX, PaBHBIX Ry
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Rs
€ =

s,el E

5

(8.2)

€52 — OTHOCUTENbHAA AedopMalus CKaToro OcTOHA NpH HANPSKEHHAX, PABHBIX R,
NpuHMMaeMas B COOTBETCTBMH C YKasaHHAMH 6.1.20 mpH HempomOKUTENHHOM
JIEHICTBUM Harpy3KH.

Jins tsxenoro Geronma kiaccop B70 — B100 m jmnd menkosepHucTOro 6GeToHa B
unciurene popmyisl (8.1) BMecto 0,8 cienyet npunuMars 0,7.

8.1.7 Ilpu pacyeTe BHELEHTPEHHO CXATHIX XENEC300ETOHHBIX JIEMEHTOB B HAYAILHOM
9KCICHTPUCHTETE IIPUIOKEHHS NPONOILHOH CHIbl €9 CNEAYECT YYMTHIBATH CIIydaifHBIA
SKCLIEHTPUCHTET €., IPHHUMAEMBIN He MeHee:

1/600 mIMHBI 3IeMEHTa UIH PACCTOSHUS MEXIY €ro CEUCHUSMH, 3aKPEIICHHBIMU OT
CMEILEHHS,

1/30 BBICOTEI CeueHHA,

10 Mm.

JU1st 3IeMEHTOB CTaTUYECKH HEOMPEASTHMBIX KOHCTPYKIMH 3HaUeHHE SKCIEHTPHCUTETA
HPOJONBHON CHIB! OTHOCHTENBHO LEHTPA TAKECTH NMPUBEACHHOTO CEYCHHS €y MPUHMMAIOT
PaBHBIM  3HAUEHWIO OKCIHEHTPHCHUTETa, MOJIYYSeHHOTO H3  CTaTHYECKOTO  pacyera,
HO He MEHee e,.

JU1s 57eMEHTOB CTATHYECKH OIPENE/MMBIX KOHCTPYKIWH SKCUEHTPUCHTET €y IPUHIMAIOT
PaBHBIM CyMMe KCLIEHTPUCHTETOB M3 CTATHYECKOrO pacueTa KOHCTPYKIHI ¥ CIfy4aifHOro.

Pacuem uzeubaemuix snemenmos

8.1.8 PacueT no npoTHOCTH ceYeHHH N3rudacMBbIX HIEMEHTOB TIPOU3BOMAAT U3 YCIOBHS
M< My, 8.3)

rae M — usrubaroluii MOMEHT OT BHELIHEH Harpys3Ku:
M,y — nipenenbHBI M3rHGAOMMIf MOMEHT, KOTOPHIA MOXET OBITh BOCIPUHSAT CEYCHUAEM
JJIEMEHTA.
8.1.9 3nauennme M,;, a1 wu3riOaeMBIX 3IEMEHTOB NPAMOYTOJNBHOIO CeYeHUs

x
(pucynox 8.1) npu & = ;.r < & onpenensior no popmyne

My =Ry -b-x-(hy—0,5x)+ R - A; -(hy—a'), (8.9
TIPH 5TOM BBICOTY CKaTOM 30HBI X ONPEAENAOT IO GopMyne
x= Rs ’As _Rsc'A;
Ry-b '

8.1.10 3uavyenue My, IUis U3rubaeMBIX 3JIEMEHTOB, HMEIOMIMX ITOJKY B CXAaToO# 30HE

(8.5)

x
(TaBpOBBIE M JBYTABpOBHIE CEYCHHS), NpPU £=%S ER ONpEnENAOT B 3ABHUCHMMOCTH OT

ITOJIOXEHMS TPAHUIBI CKATOH 30HBI.
@) ecJId IpaHuLa IPOXOIHT B 1onke (pHCYHOK 8.2, a), T.e. cobimofaeTcs yelaoBre

Ry A <R, by Ky + Ry, -4, (8.6)
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3Hayenue My, onpenensror no 8.1.9 xak jis NpAMOYTONLHOTO CeYEHHS IMHPHHON b'f ;

6) ecnmu rpaHmia TpoXomMT B peGpe (pucyHox 8.2, 6), T.e. ycmomue (8.6) He
cobmoaeTcs, 3HaUeHUe M, OPEAENSIOT Mo GopMyie

M,y =Ry -b-x-(hy~0,5%)+ Ry (b =b)-Hy -(Hy=0,5-h )+ Ry, -4} (Ry~a’), (87)
IIPY 3TOM BBICOTY C)XKaTo! 30HBI 6ETOHA X ONpeNeNsIoT no dhopmyre
R, A Ry -4 ~R,(b ~b)

- R,-b '

X

8.8)

. B N
E{— —— RAS 7
4

= —" v/

1N

s
b

Pucynok 8.1 — Cxema ycu/inii H 3110pa HANPSUKCHUI B CECHAH, HOPMAJILHOM K HPOAO/ILHO
ocu H3rnfaemMoro xej1e306eTOHHOr0 3/1eMeRTa, PH ero pacyeTe MO HPOIHOCTH

@ K o . A
br 4 . . by 4 .
1 ] 1 1 ] 1

hy'

N
N

£ ry
A, A,
Ve | —— R =
b b

Pucynox 8.2 — ITonoxxenue rpaHuNbI CKATOH 30HB] B CEEHHH H3rnGaemMoro xeJie306eTOHHOro
JjleMeHTa
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8.1.11 3nayenue b , BBOAMMOE B pacyeT, IPHHAMAIOT H3 YCTOBHA, YTO IIHPHHA CBECA

MOJIKH B KaKAYI0 CTOPOHY OoT pebpa HommkHa ObITh He Gonee 1/6 mponera sneMeHTa B He
6onee:

a) IpU HAINYUM TONEPEYHBIX peGep UMM NpH h} 20,1~ - 1/2 paccTosAHHA B CBETY
MEXAY NPONOJIBHEIMHU pebpaMH;

6) HpH OTCYTCTBHM HONEPEUHBIX pebep (WM MPH PaCCTOAHUAX MEXTY HUMH GONbIIMX,
YeM pacCTOSHHS MEXAY NPORXOILHBIMH peGpamu) ¥ h} <0,1h— 6h'f R

B) HpH KOHCOJNBHBIX CBECAX IIOMKH:

npu h}« >0, ....... 6H;;

npu 0,05h<hy <0,1h ... .3k, ;

npu hy <0,05h — cBECHI He YUHTHIBAIOT.

8.1.12 Ipu pacuere MO NPOYHOCTH H3rHOAEMEBIX INCMEHTOB PEKOMEHAYETCS COOMIONATE
ycnosue x < Eg - hy.

B ciy4ae, Korza 1o KOHCTPYKTHBHBIM COOOpaXKeHHAM HIH U3 pacyeTa o NpeAebHbIM
COCTOSHUSIM BTOPOI IPYNIIBI IUIOMAAL PacTAHYTOH apMaTyphl NpuHsATa OoNbLiei, 9eM 3TO
Tpebyetcst juisi cobmonerns ycnoBus x <&p-Hy, HOMycKaeTCs mpeAenbHb H3rHGaromumit
MOMeHT M, onipenensars no gopmyiaM (8.4) umu (8.7), moacrasiss B HUX 3HAYESHHUS BBICOTHI
CKaTol 30HB! X =&p Ay .

8.1.13 Ilpn cHMMETpUYHOM apMHpOBaHWH, korma R -4 =R -A; , 3HaueHHEe My,
OIIPENCIISIIOT 110 hopMyITe

Mulr = Rs ' As(h() -a’). 8.9

e ’
Ecin BblumcneHHas Ge3 ydeTa cxaToit apMaryphl (A; =0) BeICOTa caTod 30HEI

x<2a’, B opmyny (8.9) noACTaBIAIOT BMECTO @’ 3HAUESHUE %

Pacuem eneyenmpenno cocamerx sneMeHmoe

8.1.14 Pacuer IO HPOYHOCTH TPSAMOYIOJNBHBIX CEYCHUH BHELEHTPEHHO CHKATBHIX
9JIEMEHTOB IPOU3BOIAT U3 YCIOBHA

N-e<R,-b-x(hy~0,5%)+ Ry, - 4, (hy—a), (8.10)

rae N — npoaonbHas CHJIa OT BHEIIHEH Harpy3Ku;
€ — paccTOSIHHE OT TOYKH NPUIIOKCHHS MPOJOJIBHOM CHIIBI N 10 HEHTPa TAKECTH CEUCHUS
pacTHyTOM WM HauMeHee CXKaToi (IPH MONHOCTBIO C)KATOM CEUCHHH SJIEMEHTA)
apMaTypbl, paBHO€

e=e0'n+%1. @.11)

3aeck N — K09 GUIHEHT, YUHTHBAIOIUA BIHSHHE NpomonbHOro maruba (mporu6a)
2JIEeMEHTA Ha €ro HECYNIYIO CIOCOGHOCTH ¥ ONpeAeNndeMblii cornacHo 8.1.15.
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eo—1mo 8.1.7.
BricoTy CXKaToil 30HBI X ONpeNEAIOT:

a)npd &= i <&r (pucynok 8.3) mo popmyne

CNAR A R4

; 8.12
R, b (8.12)
6) npu §=i>§R o opmyiie
N+R, As-i”rg’* R, A
. = (8.13)
R, b+ 2R, -4,
hy(1-&p)
N ’
— AS
. Ry
v — —
i - Ry A //}W
——— R,4, % "
. ) R 774,
-~
<, -~

: =t |\17
v

Ay
b

Pucynox 8.3 — Cxema ycuniuii 1 3niopa HanpsxkeHuii B ce4eHHH, HOPMAJLAOM K MPOAOILHOMH
OCH BHEIEHTPEHHO CHKATOTO KeJie306eTOHHOr0 3/1EMEeHTA, NPH pacyieTe ero Mo NPoYROCTH

8.1.15 3nagenne xoadhuueHTa 1) IpU pacyeTe KOHCTPYKUHi Mo HeziehopMUpOBaHHO
cXeMe OHpeAeIIoT 1o hopMyne

n=—sy > (8.14)
1 .
NC"
rae N — mpoaoNibHas CHjla OT BHELIHEH HArPY3KH;
N, — ycnoBHas KpUTHUECKas CHia, oupesenseMas no hopmyine
2
n“-D
Ny === . (8.15)
Iy
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3nece D — XECTKOCTh XKeNe306eTOHHOrO 3NeMeHTa B IPEACNBHON MO IPOYHOCTH
CTajlH, ONpefesseMas COrJIaCHO YKazaHHAM pacyeTa 1o fedopmanasm;

lo — pacueTHas ANMMHA BNEMEHTA, oNpelenseMas coracHo 8.1.17.

Jonyckaetcs 3HaueHne D onpenenats oo popmyse

D= kbEb] + kSEsIs 5
rae Ey, E;— moxynu ynpyroctu 6€ToHa 4 apMaTypEl COOTBETCTBEHHO;
I, I; — MOMeHTHI MHEPIMH TUIolaael cedeHus GeToHa M BCel NpomoibHON apMaTyphl
COOTBETCTBEHHO OTHOCHTENILHO OCH, IIPOXOJSiINeH dYepe3 IEHTP TKECTH

TIIONEPEYHOTO CEYCHUSA ITIEMCHTA,

015
b~ »
©,(0,3+3,)
ks=0,7;
¢ — K03bQUIMEHT, YIUTHIBAOIMYE BIUSHHUE MIINTENBHOCTH OEHCTBHS HArpy3Ku

oy =1+ﬂ,HO He Gonee 2.
M,

3nech M, M) — MOMEHTH! OTHOCHUTENBHO LEHTpa Haubolee pacTAHYTOro MJu
HaHMEHEE CXKAToro (MIPH HETHKOM CXKATOM CEHEHHH) CTEpPXKHS
COOTBETCTBEHHO OT JCWCTBHsS MOJHOW HArpyskd M OT
JCHCTBHS TOCTOSHHBIX H IMUTENHHBIX HArPy30K;

>

. €
63 — OTHOCHTECIILHOC 3HAYCHHC SKCUCHTPUCUTETA TIPOAOIILHON CHJIBI ZO-

npuHrMaeMoe He meHee 0,15 u He Gonee 1,5.

JonyckaeTcs yMmeHbIIaTh 3HadeHME KOdXPGHUHEHTa T ¢ YJYETOM pacupenescHus
n3rubalolIuX MOMCHTOB IO JUIMHE 3JIeMEHTa, XapakTepa ero AcopMHpOBAHMS H BIMAHHSA
nporuboB Ha 3HaUYeHHE HITHOAIOWIEr0 MOMEHTa B PacYETHOM CEYEHHH INYTEM Dpacyera
KOHCTPYKIIMH KaK YHPYTOil CHCTEMEI.

8.1.16 Pacuer mo mTPOYHOCTH NPAMOYTONBHBIX CEYCHHH BHEUEHTPEHHO CHKATHIX
3JIEMEHTOB C apMaTyPo#, paclonoKeHHOH Y TPOTHBOIIONOKHBIX B INIOCKOCTH U3ruba cTOpoH

/f
CEYECHHS, TIPH IKCLECHTPUCHTETE MPOONBLHOR CUIIHI ¢ s% H rubkocTH —z— <20 IDomyckaercs

IIPOU3BOJAUTE U3 YCIIOBUA
N<N,,, (8.16)

rae Ny — npenenbHOe 3HaUYCHUE NPOJOJIBHOMN CHIIBL, KOTOPYIO MOYKET BOCHPHHSTD JIEMEHT,
omnpezenseMoe no Gpopmyne

Nult =‘P'(Rb 'A+Rsc 'As,tot)' 8.17)

3necy A — mnomansk GETOHHOro CEUeHH,
Aj 1ot — TLTOMALE BCel MPOI0JIBHOM apMaTypsl B CCUCHHH JIEMEHTa;

¢ — k03bQUUKMEeHT, NpUHMMacMblil pH JUIMTENBHOM JEeHCTBAM HArpy3kH IO
tabnune 8.1 B 3aBHCHMOCTHM OT THOKOCTH JJIEMEHTa; IpU KpPaTKOBPEMEHHOM
IefiCTBMH Harpy3ky 3HauYeHus (¢ ONpeleNsioT 110 JHHEeUHOMY 3aKOoHy, HpHUHMMAS

©=0,9 pu %: 10 u ¢=0,85 mpu %": 20.
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Ta6numa 8.1

Knacc Getoxa @ npu l/h, paBHOM
6 10 15 20
B20 - B55 0,92 0,9 0,83 0,7
B60 0,91 0,89 0,80 0,65
B80 0,90 0,88 0,79 0,64

8.1.17 PacuetHyio IIMHY /o BHELIEHTPEHHO CXKAaTOTO 3JIEMEHTA OIpeleNsioT KaK Ajs
3JIEMEHTOB PaMHO# KOHCTPYKIIHH C YUI€TOM ee Ac$OpMHPOBAHHOTO COCTOAHNA IpH Haubosee
HEBBITOJHOM Ui JAHHOTO 3JIEMEHTa pacHOJIOKCHHH HArpy3kH, NpHHUMAas BO BHHMaHHE
Heynpyrue JeqopMaliy MaTepHaloB U HAIMYAE TPEIIHH.

Jlomyckaercsi pacyeTHYIO JUIMHY /o 3IEMEHTOB IIOCTOSIHHOTO IOIEPEYHOTO CEeYeHHs MO
JutrHe / pu JeHCTBUH MPOROILHOH CUIIbI IPHHAMATh PaBHOI:

a) A4 DJIEMEHTOB C IapHUPHEIM ONMpaHHeM Ha JIBYX KOHIIaX - 1,0/
6) O3 MEeMEHTOB ¢ XECTKOH 3ajenkoli (Hciimovaonei NOBOPOT ONOPHOTO CEYEHHT)
Ha OJTHOM KOHIIE U He3aKpemJIeHHbIM APYyriM KOHIOM (KOHCOJIb) =207

B) [UIA DIEMEHTOB C INIAPHUPHBIM HECMCINAEMBIM OIMpaHMEM Ha OJHOM KOHIlE, a Ha
IpYroM KOHHE:

¢ xecTko#t (6e3 moBopoTa) 3aneaKon -0,71;

¢ OJATIUBOH (omyckaromelt OrpaHHYEHHBIA TIOBOPOT) 3aACTIKOH -0,91

r)UIA  SNEMEHTOB C TOAATIMBEIM INapHUPHBIM ONHUpaHHEM  (HONycKalomeM
OrpaHHYeHHOE CMEUIECHHE OIIOPHI) HAa OJHOM KOHIIE, a Ha APYroM KOHIe:

¢ xKecTKoit (6e3 moBopoTa) 3aaenkoit - 1,5
C DOAT/IHBOM (C OrpaHNYEHHBIM IOBOPOTOM) 331ENKOH -2,01,
I UL SIEMEHTOB C HeCMeIaeMbIMHU 3a/IeNIKaMK Ha JIBYX KOHIIAX:

KecTKuMH (6€3 TOBOpOTa) -0,
MOAATIUBLIME (C OrpaHUUeHHBIM IOBOPOTOM) -0,87;
€) IS 57IEMEHTOB ¢ OFPaHHYEHHO CMEIIaeMbIMH 3a/ie/IKaMH Ha JIBYX KOHIIAX:

xecTkuMH (6e3 moBOpoTa) - 0,81,
NOJATJIABLIMY (C OrpaHH4YEeHHBIM TOBOPOTOM) -1,21

Pacuem yenmpanvno pacmsanymeix snemenmos

8.1.18 Pacuer mo mpOYHOCTH CEYEHHH LEHTPANbHO PACTSIHYTHIX 3JIEMEHTOB ClEAyeT
IIPOM3BOAUTE U3 YCIIOBHUSA

N<N,, (8.18)

rae N - npomonpHas pacTATHBAIOIIAs CHJIA OT BHEUIHUX HarPy30K;
Nuir —tpenensHoe 3HaueHue NpPONONBHON CHIBI, KOTOPOE MOXET OBITh BOCHPHUHATO
3IIEMEHTOM.
Snauenue cuiisl Ny, onpefensior no Gpopmyie

Nyje = R A 1o 5 (8.19)

rae A — IUIOINAE CEYEHUS BCEH IIPOJIONILHOM apMaTyphl.
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Pacuem eneyenmpenno pacmsanymulx s1eMeHmMo8

8.1.19 Pacyer 1o MPOYHOCTY HPAMOYTOJNBHBIX CEUEHHH BHELEHTPEHHO DACTAHYTHIX
2JIEMEHTOB ClielyeT POU3BOJMTE B 3aBUCHMOCTH OT IOJIOXKEHUS IPOJOIBHOM cuibl N:

a) ecnH mpojosibHas cuiaa N IpuiIokeHa MeXIy pPaBHONCHCTBYIONIMMH ycHiuil B
apmatype S H S’ (pucyHok 8.4, a) — u3 ycinosui

N-es<M,; (8.20)

N-¢'< My, 821)

rae Ne u N-e' — ycuins oT BHCITHHX Harpy30K;
M

ult ¥ M 1'411 — MPEACIIBHBIC YCUIHA, KOTOPHIC MOXET BOCIIPUHATE CEYCHUE.

Yeunus M, u M, onpenensior no gpopmynam

My =R - A (y—d' ); (8.22)

e = B - A (hy—a'); (8.23)

6) ecnu npoioNbHAg cwia N TIpUNOXeHA 3a IpefeNlaMHd PacCTOSHHS MEXEY
paBHOZEHCTRYIOIMMH ycunuit B apMatype S U S (pucynox 8.4, 6) — m3 ycinosus (8.20),
oIpeness npenensHbIi MoMeHT My, o GopMyre

My =Ry -b-x-(By—0,5x)+ R, -4 (hy~a'), (8.24)
IIPY 3TOM BBICOTY CXKaTOH 30HEI X OIIPEIEIAOT 10 hopmye

x_Rs’As_Rsc'A.:' -N

8.25
25 (8.25)

Ecnu nomydensoe u3 pacuera no dopmyne (8.25) snauemne X > &g My, B dopmyny

(8.24) moncrasnsor X =& p /1, e &g OMpesensIOT cornacHo ykasanusm 8.1.6.
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: e |\
v | 4

s
b

a— Mex Iy paBHOIEHCTBYIOWMMHM ycuIul B apMaType SU S
6 — 3a peieJiaMy PACCTOSHUHA MeX/Ty PaBHOLCHCTRYIOIMMH YCHTHIi B apMaType S 1 S

Pucynok 8.4 — Cxema ycuanii ¥ 31mi0pa HanpsskeHU i B ceueHHH, HOPMAJILHOM K NPOAOJIbHOM
OCH BHENEHTPEHHO PACTAHYTOTO 3Ke/1e300eTORHOTO 3/1eMEHTa, IPH pacyieTe ero no NPOYHOCTH
npH NPHJIOKEHHH NPOROJILHOH cHIBI NV

Pacuem no npouynocmu HOpMATLHBIX Ce4eHUti Ha OCHO8e HeAuHeliHol OehopMayUoOHHO
Mmooeny

8.1.20 Ilpu pacuere o NPOYHOCTH YCHMNIHS ¥ AeOpMaIlMM B CEUCHHM, HOPMAIBHOM K
IPOJOJIBHOM OCH 37IEMEHTA, ONPEAEIIAIOT Ha OCHOBE HeNMHeHOH nedopmaltioHHol Mojeny,
UCIIONB3YIOMICH YpaBHEHUS! PaBHOBECHS BHEIIHHX CHJI M BHYTPEHHHMX YCHJIMH B CEUYCHHHM
3JIEMEHTA, a TAKXe CIECAYIOIUX MON0KEHHH:

pacipesie/ieHMe OTHOCHTENBHEIX AedopMaruii GeToHa B apMaTypsl IO BRICOTE CCYECHHA
3JIeMeHTa IPHHEMAIOT 110 THHEHHOMY 3aKOHY (THIIOTE3a IIJOCKHX CCIeHUIA);
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CBA3b MEXAY OCEBBHIMH HaNPSKCHHAMH U OTHOCHTENLHBIMH Aedopmaruamu GeToHa U
apMaTrypbl IPHHUMAIOT B BUAIE {MarpaMM COCTOAHHUA (AedopMHupoBaHHs) GETOHA M apMaTypEL.
CONpPOTHBJIEHHE GETOHA PACTAHYTOM 30HBI JAOMYCKAETCHA HE YUMTHIBATh, IPUHHUMAs NPH
€p; 20 mHampsxenus op; =0. B oTaenbHBIX ciydasx (Hanmpumep, usruGaeMsie H

BHEIEHTPEHHO CXAaThlec 6ETOHHbBIE KOHCTPYKUMM, B KOTOPBIX He JOIYCKAIOT TPEIIHHBI) pacyeT
TI0 IIPOYHOCTH NPOU3BOJAT € Y4eTOM paboThl pacTsaHyTOrO O€TOHA.

8.1.21 Ilepexom oT o>miopsl HampskeHmii B OeroHe K 00OGIIEHHBIM BHYTPEHHUM
YCHJIMAM ONpPEAENsIOT C HOMOIIBIO MPOHEAYPHl YMCICHHOIO MHTETPHPOBAHUS HaNpsKeHHI
HO HOPMaTbHOMY cedeHHio. JII1 9TOro HOPMAaNbLHOE CEYEHHE YCIIOBHO Pa3feisioT Ha Mallble
YYaCTKH: MPH KOCOM BHELIEHTPEHHOM CKaTHH (PacTSHKECHHH) M KOCOM M3ru6e — 1o BHICOTE H
HIHUPUHE CEUCHUS; IIPH BHELEHTPEHHOM CXATHH (PaCTHKEHHH) U M3THOE B IIOCKOCTH OCH
CHMMETpPHH OIEPEYHOr0 CCYECHUA SJIEMEHTa — TOJIBKO II0 BRICOTE ceueHHA. HanpsokeHus B
IIpefesax MaJIbIX y4acTKOB IPHHUMAIOT PABHOMEPHO pacipelelleHHBIMH (YCPeAHEHHBIMH).

8.1.22 Tlpu pacyeTe DSIEMEHTOB C HCIONB30BaHMEM nehOpMAIMOHHON MoJENH
IPUHUMAIOT:

3HAYCHUS CXKUMAIOLICH INPONONBHOM CHNBl, 4 TAaKXe CKUMAIOIUX HanpsDKeHWd Hu
nedopManmit ykopodeHus 6eToHa U apMaTyphl CO 3HAKOM «MHHYCY;

3HAYEHUS PacTATHBAIOMICH NPOJOJILHON CHIIBL, a TAKKE PACTATHBAIOMIMX HANPHKCHAN H
nedopMaruit yanMHes s 6€TOHA U apMaTyphl CO 3HAKOM «ILITHOCH,

3HaKM KOOPAHHAT HEHTPOB TAKCCTH apMaTyPHBIX CTCPXHEH H BBIAEACHHBIX YJaCTKOB
0eToHa, a TaKKe TOYKH TIPHIONKEHHA NPOZOTbHOM CHIIBI HPMHUMAIOT B COOTBETCTBHH C
Ha3Ha4eHHOI cucreMoit koopauHat XOY, B o6memM ciyyae Havyano KOOPANHAT 3TOH CHCTEMBI
(touka 0 Ha pucyHke 8.5) pacHonararoT B IIPOH3BOJLHOM MECTE€ B HNpeAciax IONEPEYHOro
CEUeHHs DIEMEHTA.

O bi Ay

S~z

Pucynok 8.5 — PacueTHasi cXxeMa HOPMAJILHOrO CeveHHH *Ke/1e300€TOHHOTO J/IeMenTa
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8.1.23 Tlpu pacyere HOpPMaNbHBIX CEYEHHI @O NPOYHOCTH B OOIEM Cciydae
(cM. paCYHOK 8.5) HCIIONB3YIOT:

YpaBHEHHS PaBHOBECHS BHEIUHUX CHJI M BHYTPEHHHX YCWIHIf B HOPMAJIBHOM CCYECHHH
JJICMCHTA:

Mx=Zcbi'Abi'bef+chj'Asj'stj; (8.26)
i J
My = Zcbi - Ay 'Zbyi +§°—sj 'Asj 'Zsyj ) (8.27)
I
N =30y Ay +L0y 4y (8.28)
4 J

YPaBHEHUSI, ONpeAeNsIomue pacpeneaenae aehpopmaiuiil o CeYeHHIO dEMeHTa

1 1

Sbi =€y +'—'be‘~ +"""Zbyi; (829)
rx ry
1 1

By =80+ — Lgj+— Zg,; (8.30)
¥y ry

3aBHCHMOCTH, CBS3bIBAIOIIME HAMPSKCHUs M OTHOCHTENBbHBIC AedopMaiun GeToHa M
apMaTypsl

Cpi = Ep Vi 5 (8.31)

Gy =Eg-vy €y (8.32)
B ypaBHenusx (8.26) — (8.32) :

M,, M, —wusrubaomue MOMEHTHI OT BHEIIHEH HAarpy3K¥ OTHOCHTENHHO BBIOpaHHBIX
M pacmojiaraéMbIX B IpefesiaX IIONEPeYHOro CEHEHUs 3JIEMEHTA KOOPIMHATHBIX
oceit (COOTBETCTBEHHO MACHCTBYIOIMMX B IDIOCKOCTAX XOZ u YOZ wmm
napaienbHo UM), OlipesieNifeMbie o GopMyam:

M, =M +N-e,; (8.33)

My,=M,;+N-e,; (8.34)

3aeck Mys, M,; —u3rubaromye MOMEHTHI B COOTBETCTBYIOIIMX INIOCKOCTAX OT BHEHIHEH

Harpysk#, onpezieiiseMble U3 CTaTHYECKOro pacyeTa KOHCTPYKUHH;
N — ipoionsHas CHla OT BHEIIHeH Harpysku;
ey, €, — PaCCTOSHUS OT TOYKHM HPHIOXKCHMA MpPOAOARHOM cunel N o

COOTBETCTBYIONINX BEIOpaHHBIX OCEH;

Abpiy Zyxis Zbyi, Opi— INIOMAAb, KOOPAMHATBHI IICHTpa TSDKECTH I-TO  ydacTka GeToHa
1 HanlpsDKEHHe Ha YPOBHE €ro IEHTPa TAXKECTH;

Ay, Zoxs Zw, Oy — IJIolNaab, KOOpAHWHATHI LIEHTpA TKECTH j-TO CTEPXKHS apMaryphl
M HalpsOKCHHUE B HEM;
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€0 — OTHOCHTENbHAs NeopMaIis BONOKHA, PACIIONIOKEHHOIO Ha IePeCeYCHUH
BBIOpaHHEIX Oceii (B Touke 0);

1 s L KpPHMBHM3HA IPOINOJNLHONR OCH B PacCMaTpHBacMOM IOTIEPEYHOM CEUeHHHU
ron
3JICMEHTA B IUIOCKOCTAX AEHCTBUA N3ruOarommux MOMeHToOB M, u M,,;
E} — HayansHbIi MOAYNB YIPYrocTd GeToHa;
Es; — MOXYNb YIPYTOCTH j-TO CTEPXKHS apMaTYpBhI;
Vi — KodpduimenT ynpyroctn 6€ToHa i-ro y4acTKa;
Vg — K03QOHUIMEHT yIpyrocTH j-r0o CTEPXKHA apMaTyps!l.

KoaddunuenTs! Vy; 1 Vg NPHHUMAIOT IO COOTBETCTBYIOIMMM JHATPAMMaM COCTOSHHS
GeToHa U apMaTypsl, ykasaHHbIM B 6.1.19, 6.2.13.

3HaucHus KO3(G(HIMEHTOB Vp M Vg ONPEAEIAIOT KaK COOTHOIUCHHE 3HAYEHHI
Hanpskenmd W medopMammil U PaccMaTpUBAEMBIX TOYEK COOTBETCTBYIOIHX JHAarpaMM
cocrosHus 6eTOHa M apMaTyphl, NPHHATEIX B pacdeTe, AeNeHHOe Ha MOIYNb YOPYrocTH
Gerosa E, m apmatypel E; (Ipu ABYXNIHHEHHONM JquarpaMMme COCTOSHMA O€ToHa — Ha
TIPUBEACHHBIH MoOXyah AedopMaumuu cxaroro GeroHa Ep,). Ilpu 3tom wucmonssyror
3aBHCHMOCTH  (Hampsbkenue — pedopmamusy (6.5)-6.9), (6.14) u (6.15) Ha
paccMaTpUBaeMBIX Y4acTKaX JUarpaMM.

Gy

Vi = —2— 8.35
B g ey (8.35)
G .
vy = ——. (8.36)
Eg-ey

8.1.24 Pacuer HOpPMaNBHBIX CEYEHHH IKEI€300€TOHHBIX JJIEMEHTOB IO IPOYHOCTH
NIPOMU3BOJAT U3 YCIIOBHH:

(66, max| < byt 8.37)

ss,max < Ss‘ult, (838)

TAE €bmax — OTHOCHTEINBHAS JeopManys Hanbosee cxaToro BoJIOKHa GeToHa B HOpMaTbHOM
CEYEHHUH DJIEMEHTa OT AeHCTBUS BHCINHEH HarpysKkH;

€5max — OTHOCHTENBHAS JedopMmars Hauboyee pacTIHYTOrO CTEpPXHS —apMaTyphbl
B HOPMaJIEHOM CEYEHHM 3JIEMEHTAa OT ACHCTBHA BHEHIHEH HAIPy3KH;

€puit — IPEAEIBHOE 3HAYEHHE OTHOCHUTENBHOM nedopManum OeToHa MpH  CXKATHH,
IpHHMMAaeMOE coryacHo ykasanuam 8.1.30;

€sult — IPEJIENIBHOE 3HAYCHHE OTHOCUTENBHON JAeOpMallMM YUIMHEHHSA apMaTyphl,
[IPHHIMAEMOE COTIacHo ykaszaHusM 8.1.30.
8.1.25 Ina >xene306eTOHHBIX DJIEMEHTOB, Ha KOTOpPHEIE IEUCTBYIOT HM3rHbarolue

MOMEHTHI ABYX HallpaBleHUH ¥ DpononbHas chia (pucynok 8.5), nedhopmanmu 6€ToHA £ max

H apMaTypBl €5 max B HOPMAJTEHOM CEYEHHH IIPOM3BONILHOM HOPMBI OMPEENSIOT U3 PeIIeHUs
cucTeMbl ypasHenuit (8.39) — (8.41) ¢ ucnons3oBanneM ypasrennit (8.29) u (8.30)
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1 1
M, =Dy -—+Dyy-—+Dy3-8; (8.39)
rx ry
1 1
M, =Dy —+Dyy-—+ D3 -8 (8.40)
rx ry
1 1
N =Dy3-—+Dy3-—+Dy3 83 (841)
rx ry

XKectkoctupie xapakrepuctaku Dy (ij = 1,2,3) B cucreme ypaeHenuit (8.39) — (8.41)
onpenensior no gopmynam

Dy, =‘2Abi-zgxi-5b.vbi+§ij.Z§j ‘Ey vy (8.42)
Dy =X 4y Zpi By -vb,.+§Asj Z}Egvg s (8.43)
Diz = Aoy ZowiZay By Vo + 3 Ay Loy Zog By vy (8.44)
Dis =X i Zing* By Vo + 2y Loy By vy (8.45)
Dy = ?Abi Zyyi By vy + % Ay Zyy Ey-vys (8.46)
Dys = LAy By Vi + 4y By vy (847)

O6o3nauenus B popmynax — cM, 8.1.23,

8.1.26 JIns sxene306eTOHHBIX JIEMEHTOB, Ha KOTOPEIE AEHCTBYIOT TOJIBKO H3rubaromue
MOMEHTEI AByX HanpaBneHu#t M, u M, (xocoit u3rub), B ypasaennu (8.41) npunmmaror N=0.

8.1.27 Ilns BHENEHTPEHHO CXaThIX B IUIOCKOCTH CHMMETPUM MONEPEYHOTO CEHEHUS
KeNe3066TOHHBIX DIIEMEHTOB M PACIONIONEHUHM OCH X B 3TOM INIOCKOCTH B YPaBHEHHIX
(8.39)~(8.41) mpunumaror M,=0 u D13=Djy;=D»3=0. B 310M Cilydac ypaBHEHHS paBHOBECHS
HMEIOT BUI;

1
MX=D1]';—+D13'80; (8.48)

x

N=D; -;1-+D33 €. (8.49)

X

8.1.28 Jlna wsrubaeMbIX B IIOCKOCTM CHMMETPHH IONEPEYHOrO CEUCHHS
KeIe300€TOHHBIX 3JIEMECHTOB M PACIIOJIOXNEHHS OcH X B 3TOM IJIOCKOCTH B YPaBHEHHAX
(8.39)-(8.41) mpummmator N=0, M,=0, Dy=Dy=Dy=0. B stoM cnyyac ypaBHeHHA
paBHOBECHA UMCIOT BUA:

1
M, =Dyy—+ Dy ey (8.50)

x
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0=Dl3'—}“+D33'80. (851)
rX
8.1.29 Pacyer 110 IpOYHOCTH HOPMAIBHBIX CeYeHHIT BHELICHTPEHHO CKATHIX GETOHHBIX
3]IEMEHTOB IIPH PaCIONOXEHHN NPOROIBHON CXHMAONIeH CHIIBI B IpeleNnax MOIepEevYHOro
CEYEHMs BNIEMEHTA NPOU3BOAAT M3 yenoBus (8.37) cornmacHo ykasanusm 8.1.24 — 8.1.28,
npuHuMas B hopmynax 8.1.25 s onpegenenus Dy mmomans apMaTypsl Ag = 0.
Jns u3ruGaeMBIX ¥ BHELEHTPEHHO CXATBIX GCTOHHBIX S3NIEMEHTOB, B KOTODPHIX HE
JOIYCKAIOTCA TPELIMHbI, pacyeT [POM3BOMAT C y4eToM paboTHl pacTsaHyToro GeToHa B
NOTEPEYHOM CEHSHHUH IEMEHTA U3 YCIIOBHSA

€btmax < Eprults (8.52)

TAE Ep,max — OTHOCUTENBHAK  fAedopMamus Hambonee pacTIHYTOro BOJNOKHA GeToHa
B HOPMAlbHOM CEYEHMHM O3JeMeHTa OT JeHCTBHA BHEINHEH Harpyskw,
onpenenseMas corsiacko 8.1.25-8.1.28;

€py,ui — IPENIETIBHOE 3HAYCHHE OTHOCHUTENBHOH JNedopMammn OE€TOHA NPH pacTsDKEHHH,
MpUHUMaeMoe coriacHo ykazanusM 8.1.30

8.1.30 IlIpemenbHble 3HAYEHHMS OTHOCHTENBHBIX jAedopMamuii OCTOHA Epuir (€prur)
IIPMHUMAFOT NIPU JIBY3HAYHOM smiope AedopManmii (cxxaTue M pacTsKEHHE) B IIOMEPEIHOM
CeueHHn OeToHa 3yieMeHTa (M3rHO, BHEIEHTPEHHOC CXKAaTHE MM PAcTSKEHHE ¢ GONBIIAMH
5KCUEHTPUCHTETAMU) PAaBHBIMH £33 (E€p2).

Ilpy BHELEHTPEHHOM CKAaTHA HIM PaCTDKEHMA JJIEMEHTOB M DPaclpe/IeieHHH B
TMONEPeYHOM CEYeHHH GETOHa dneMeHTa AeopMalMii TONBKO OZHOTO 3HAKA MpEHENBHEIE
3HAYEHHS OTHOCUTENBHEIX AedopManuil GETOHA €y (Eprul) OPENETAIOT B 3aBHCHMOCTH OT
COOTHoLIEHHUS AedhopMalmit GeToHa Ha IPOTHBOMONOXKHEIX TPAHAX CEUCHMs SIEMEHTA &) U £

(le2] 2|&1) mo dopmynam:

£
Epult =Ep2 —(Ep2 —€po)- s_l , (8.53)
2

€
Eprult = Ebra — (Epr2 —szo)':, (8.54)
2

TOE €0, €410, €52 U Ep — NEPOPMAIIIOHHBIE IApaMETPBl PACUETHBIX JMarpaMM COCTOSHHSA
GeroHa (6.1.14, 6.1.20, 6.1.22).
IpenensHbie 3Ha4YeHHs OTHOCHTENBHOM HedopMalluM apMaTyphl &,y NPHHHMAIOT
PaBHEIMH:
0,025 — ans apMatypsl ¢ GU3MHECKUM IPEAEIIOM TEKYUECTH;
0,015 — 12 apMaTypsl ¢ YCIOBHBIM IIPEAEIIOM TEKYYECTH.

Pacuer no NMPOYHOCTH KeNe300eTOHHBIX 3JI€eMEHTOB npH NeiicTBHH TNONMEePEYHBIX
CHJI

Obwue nonoscenus

8.1.31 Pacyer no mpoyHOCTH MKeNe300€TOHHBIX 3MEMEHTOB NPH AeUCTBUM TONEPEUHBIX
CHJI IPOU3BOJAT HAa OCHOBE MOJIETH HAKJIOHHBIX CEUEHUIH,
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Ilpu pacdere Mo MOICIH HAKIOHHBIX CEYCHMI JOIKHBI OBITH oBecHedeHbl IPOYHOCTE
3JIEMEHTA 1O TI0JI0CE MEX/TY HAKJIOHHBIMHM CeYeHMAMH M HAKJIOHHOMY CEYEHHMIO Ha JieHCTBHE
NONIEPEYHBIX CHJI, @ TAKXKE IIPOYHOCTD 110 HAKJIOHHOMY CEYEHHIO Ha AeHCTBHE MOMEHTA.

IIpo4HOCTP TO HAKIOHHOH MONOCE XapaKTEpH3yeTcd MAaKCHMAalLbHBIM 3HAYCHHEM
NONEPEeqHO# CUNBI, KOTOPOE MOXET OBITh BOCIIPHHATO HAKIIOHHOHM MOJOCOH, Haxoasmeiics
HOA BO3JCHCTBHEM CXMMAIOMHUX YCHIMH BAONBb IIONOCH M PACTATMBAIOIMX YCHIMH OT
nonepeyHoll apMaryphl, Nepecekaromel HakroHHyo nonocy. IIpu sTom npouHocTs GeroHa
ONPEJICNIAIOT MO CONPOTHBICHMIO GETOHA OCEBOMY CXKAaTHIO C YYETOM BJIUAHHA CIIOIKHOTO
HAMpPSHKEHHOTO COCTOSHUS B HAKIIOHHOH moJoce.

PacyeT Mo HaKJIOHHOMY CE4EHHIO Ha JICHCTBUE HONEPEYHBIX CHII IPOH3BOAAT Ha OCHOBE
YpaBHEHHS pPaBHOBECHS BHEINHHX M BHYTPCHHHX IONEPEYHBIX CHJI, IOEHCTBYIOUMX B
HaKJIOHHOM CeYeHHH ¢ JUIMHOH mpoekimu C Ha NpOMONBHYIO OCh 3ieMeHTa. BHyTpeHHHe
HoNepeyHBIC CHIIBI BKIIIOYAIOT MONEPEYHYIO CHILY, BOCOPHHAMAEMY10 GETOHOM B HaKJIOHHOM
CEYECHUH, M IMONEPEYHYI0 CHIy, BOCIIPHHMMAaeMYyIO Iepecekaiomeilt HakIOHHOe CedcHue
nonepeyHoi apmarypoil. Ilpm 3ToM monepedHsle CHIBI, BOCHpPUHHMaeMbie OeTOHOM H
HoNepevHol apMaTypoli, OlpeeNsioT N0 COUPOTHRICHUAM OETOHa H MONepevHoH apMaTyphi
PaCTKEHHUIO C YYETOM JUTHHB! poeKIHH C HAKIIOHHOTO CeYCHHS.

Pacyer no HaKJIOHHOMY CEYEHHIO Ha [cHCTBHE MOMCEHTa NpPOU3BOAAT HA OCHOBE
ypaBHEHUS DaBHOBECHA MOMEHTOB OT BHENIHHMX M BHYTPCHHHMX CHJ, JCHCTBYIOIMX B
HaKJIOHHOM CEYEHMH C AIMHOHN mpoekiuu C Ha NMPOJOIBHYIO OCh 31eMEHTa. MOMEHTH OT
BHYTPEHHHX CHJI BKJIIOYAIOT MOMEHT, BOCIIPHHUMAEMELH NEepeceKarolleii HaKNIOHHOE ceuyeHUe
HOpOJONBHON pacTAHYTOH apMaTypoi, M MOMEHT, BOCIPHHMMAEMBIii Mnepecekarolieit
HaKJIOHHOE CE4YeHHe InonepedHoi apmartypoil. Ilpm 3TOM MOMEHTBI, BOCIPHHHMAaeMBIE
IPOJONBLHON U [ONEpeYHOH apMaTypoH, ONpeelidIoT MO CONPOTHBIEHHAM MPOXONBHOH H
TIOIIEPEeYHOM apMaTyphl PACTSIKEHHIO C YIETOM JUIMHBI HpoeKIMH C HAaKJIOHHOTO CEYECHHS.

Pacuem scene306emonnvLx 31eMeHmM0O8 no nonoce Meo/cay HAKIOHHbLIMU CeYEeHUAMU

8.1.32 Pacyer u3rubaeMuIx kene300€TOHHBIX 3JIEMEHTOB II0 OETOHHOM ITOJI0CE MEXIY
HaKJIOHHBIMU CEYCHHUSMHU NPOUIBOJAT U3 YCIOBHA

Q<@ Ryb-hy, (8.55)

rae O — monepeynas ciila B HOpPMaJIbHOM CEYCHHH 3JIEMEHTA;
051 — K03 OuIMEHT, IpUHIMaeMBbIi paBHEIM 0,3.

Pacuem oicene3o6emontblx 31€MEHMOE RO HAKIOHHLIM CeYeHUIM Ha Oelicmeue
NONEpPeYHbIX CUN

8.1.33 Pacuer u3rubaeMpIX JJIEMEHTOBR IO HAKJIOHHOMY Ce4deHHIO (pUCyHOK 8.6)
TIPOU3BOAAT U3 YCIIOBUS:

0<0p+0s, (8.56)

rae Q — nmonepeyHas CUia B HAKJIOHHOM CeueHuH ¢ JUTHHOM mpoeknuu C Ha IPOROIBHYIO OCh
3/leMeHTa, OmpenensdeMas OT BCEX BHELIHUX CHJI, PACIONIOKEHHBIX IO OJHY CTOPOHY
OT paccMaTpUBacMOro HAKIOHHOTO CCUYEHHs; IPH 3TOM YYMTHIBAIOT Haubonee
OIIacHOE 3arpyXKeHHue B Ipefeiax HaKJIOHHOTO CEeYEHHU,
QOp ~ nonepeyHas cuia, BoCHpuHUMaeMas 66TOHOM B HAKJIOHHOM CEYCHHH;
QOsy — HONIEpeYHas Cuia, BOCIpYHUMaeMas NoNepeHON apMaTypoit B HAKNIOHHOM CEUEHHH.
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IMonepeynyio cuiy Q5 onpenensior oo hopmye

R, -b-H
Q=2 % 0 g by | (8.57)

HO IpHUHUMaIOT He Oonee 2,5R,, -b-hy v He MeHee 0,5R,, -b-Fy;
©p2 — K03 dHUIHEHT, IPHHUMAEMBIHA paBHBIM 1,5,

/ Qb Sw |, Sw

Pucynox 8.6 ~ Cxema ycunmit npu pacyere se/1€306e TOHHBIX 3JIeMEHTOB MO HAKJIOHHOMY
CCUCHMIO HA JleiiCTBHE MONePeYHBIX CHII

Yennue O, U1 TONEPEYHOH apMaTyphl, HOPMAIBHOM K IPOJONBHOH OCH JNEMEHTA,
onpeeNstoT no Gopmyne

Oow =0 9w Cs (8.58)
TIE Qg — K03 PUIMEHT, IPUHAMAEMBIX paBHEM 0,75;
5w — YCUIIHE B ONIEPEYHOH apMaType Ha eIUHUILY JUTHHBI 3JIEMEHTA, PaBHOE
= st . Asw .

Sw

Tow (8.59)
Pacger mpoM3BoAaT mis pAfa pacHoONOKEHHBIX MO JUIHHE 3JIEMEHTa HAKJIOHHBIX
ceueHHit npu Hanbonee ONMacHOM JHMHE NpoeKUnun HakioHHoro ceyeHus C. [lpu atoM nmHy
npoeknuu C B hopmyie (8.58) mpurumatot He MeHee 1,0 Ay u He Gonee 2,0 Ay.
JlomyckaeTcs: NpOU3BOAUTS PACYET HAKIOHHBIX CEYeHHH, He pacCMaTphBas HaKJIOHHBIE
CCYEHHUs NIPH ONpPEAENIEHUH IOTIEPEYHON CHITHI OT BHEINHEH Harpy3KH, 3 YCIOBHA

Ql < le + st,l (860)
rae Q| —_ nonepetmax CHJIa B HOpMaJ'lLHOM CEYEeHUH OT BHEIIHEH HaI’pYSKI/I;

041 =0,5Ry, -b-hy; (8.61)

Ot = o o (8.62)

ITpn pacnonoxeHun HOPMATBLHOIO CEYEHUS, B KOTOPOM YUHTHIBAIOT IONMEPEYHYIO CHITY
(), BONIM3M ONOPHI Ha pacCTOSHUU a MeHee 2,5k pacuer u3 ycioBHa (8.60) mpou3BOAAT
yMHOXasd 3HaueHus (), onpexendeMele no ¢opmyne (8.61), Ha koddpduument,

56



CII 63.13330.2012

>

. 2
paBHBI
al

, HO IPHUHMMAIOT 3HaUeHHe Qy; He Gonee 2,5R,-b-hy.

[Ipu pacnoNioxeHn: HOPMANILHOTO CeYeHHs, B KOTOPOM YUMTHIBAIOT HOMEPEUHYIO CHITY
(O, HA PacCTOSHMU @ MEHEE iy pacdeT M3 ycrmoBus (8.60) NpoH3BOAAT, YMHOXAA 3HAYCHHE
QOsw,1, onpesiensemoe o opmyne (8.62), Ha koaddunuent, papasri a/fy.

Tonepeuryio apMaTypy YIUTHIBAIOT B pacyeTe, eClH COBIIOAETCS YCIOBHE

gow2 0,25R,, b

MoxXHO yHTHIBATE TIOTIEPEYHYIO apMATYpy M IPH HEBBIIONHEHHH 3TOTO YCIOBHSA, ECIH
B ycoBus (8.56) npuHUMAaTh

2
Qb =4(Pb2'h() 'q:w/c :
. s
[llar momepeuHoit apMaTyphl, YIUTHIBAEMOR B pacdeTe, - NOJUKEH OHITH He Gonbilie

S R, -b-
3HaveHHs —L2% = —LQ—hﬂ.

Tlpu oTCyTCTBHM NONEPEYHOH apMaTypsl MM HapyIUCHMM YKa3aHHBIX BEIIE
TpeboBaHH}, a Talke NpUBeJeHHBIX B 10.3 KOHCTPYKTHBHEIX TpeGoBaHMI pacyer
TIPOM3BOAAT M3 ycnopuii (8.56) unn (8.60), mpunumas yenmus Qg UK O, | PaBHBIMHA HYIIO.

ITonepeunas apMmaTypa JOMXHA OTBedaTh KOHCTPYKTHBHBIM  TpeGOBaHHAM,
npuBeaeHHBM B 10.3.

8.1.34 BimsHue CKMMAIOIINX M PacTATMBAIONIMX HANPSDKCHAN TPH pacyere IO I0JI0Ce
MEXXy HAKIOHHBIMM CEYCHMAMH M IO HAaKIOHHBIM CEYEHHSM CJEAYeT YYHTHIBATH C
NOMOMIBIO K03 dHIHEHTa ¢,, HA KOTOPHI YMHOXAIOT NPaBYIO YacTh ycnosuif (8.55), (8.57)
unu (8.61).

3nageHus ko3 GUNHEHTA @, IPHHUMAIOTCH PaBHBIMH:

142e 0<06,<0,25R;;
+’R—b' npu v < O'q, <0, b
1,25 npu 0,25R; < 0, < 0,75Rs;
Sep
511-—= npu 0,75R; <6, < Ry;
Ry
Oy

— npu 0 <o;< Ry,
2Ry,

IZe G, — CpellHee CXKUMAoiee HaNpsDkeHUE B GETOHE OT BO3JEHCTBHSA NMpPOJOALHBIX CHI,
NPUHAMAEMOE MOJOXHUTCNIbHBIM. BemmunHy G, TNPUHHMAIOT KakK CpeJHee
HaNpsHKCHHE B CEYCHUH 3IEMEHTA C YUE€TOM apMaTyphl.

O/ — CpeJiiee pacTArHBaIollee HaNpshkeHUE B GSTOHE OT BO3AEHCTBHS DPOAONBHBLIX CHI,

TPUHUMAEMOE TIOJIOXKHUTENBLHBIM.

Benuuubbl 6., ¥ G, NIPHEMMAIOT KaK CPENHHE HANpPSKEHUS B CEYEHHSX DJICMEHTOB.

Jonyckaercs BeIMYMHBI Gy M O, ONpEAENATh Oe3 yuera apMarypel MpH COAEpXaHUM

TIpoxoJbHOM apMaTyphl He Gonee 3 %.
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Pacuem oicenezobemonnvix 3neMeHm08 NO HAKNOHHLIM CeYEHUAM HA Oelicmeue
MOMEHmMOo8

8.1.35 Pacuer *Xeje300€TOHHBIX 3JIEMEHTOB MO HAKJIIOHHBIM CEYCHHUsAM Ha IciicTBHE
MOMEHTOB (puCYHOK 8.7) IPOH3BOMAT U3 YCIIOBHS

MM +M

sw?

(8.63)

rae M — MoMeHT B HaKJIOHHOM Ce4YeHMH ¢ IUIMHOM mpoekiimn C Ha NPOAONBHYIO OCH
3NIeMEHTAa, ONPEeNEeNAeMBIil OT BCeX BHEIIHUX CHII, pacTllONOXCHHBIX M0 OHY CTOPOHY
OT pPaccMaTpHMBaeMOTO HAKJIOHHOTO CEYCHHsS, OTHOCHTENBHO KOHIA HAKIOHHOTO
ceuenus (Touka (), IPOTHBOMOJIOKHOTO KOHILy, Y KOTOPOTO Dacmojaraercs
NpoBepsieMas [pOJOJbHAs apMaTypa, HMCHBITHIBAIOINAS pacTsHKeHHE OT MOMEHTa
B HAaKJIOHHOM CEUYEHHH; NPH 3TOM YUYHTHIBAIOT Hanbojee OMacHOE 3arpyXeHHe
B Hpefenax HakJIOHHOTO CEYEHHS
M — MOMEHT, BOCIIpHHMMAEMBIH NpONONIBHON apMaTypoH, mepecekaromeil HakJIOHHOE
cedeHne, OTHOCUTENBHO IPOTHBONONIOXKHOIO KOHIIA HAKJIOHHOTO ceyeHHs (Touka 0);
Ms, — MOMEHT, BOCIIpHHHMacMBIii MOMEPEUHOM apMaTypoif, IepeceKaromeil HaKIOHHOEe
CeYeHHUe, OTHOCHTENBHO NPOTHBOIOJIOXHOIO KOHIIa HAKJIOHHOTO ceyeHus (Touka 0).
MomeHT M, onpenensior no ¢opmyrne
M;=N;-z, (8.64)
rae Ny — ycunne B IPOJOJBHOH pacTAHYTOH apMmarype, HOpPHHHMaeMoe paBHBIM R;Aj,
a B 30HE aHKEPOBKH olpeaenseMoe cornacuo 10.3.21-10.3.28;
Zg — IJIE40 BHYTPEHHEH Naps! CHII, AONYCKAeTCst NPHBUMATH z; =0,9h.
MowmenT M, ATs TOIEpeUHOM apMaTyphl, HOPMaJIbHOM K MPONOJBHOM OCH 3JIEMEHTa,
onpenensroT o GopMyne
M, =050,-C, (8.65)
rae Oy — YCHIHE B TIONIEPEYHON apMaType, IPHHAMAEMOE PaBHBIM ¢sy « C;
gsw — onpenensior 1o popmyie (8.59), a C npunumMaror B npenenax ot 1,0 4 1o 2,0 hy.
PacveT mpon3BoOAAT /Uil HAKIOHHBIX CCUCHHM, PACIIONIOKEHHEIX IO JUIMHE 3JIEMEHTa Ha
€ro KOHIIEBBIX YYaCTKax ¥ B MecTax oOpsIBa NPOXOJIBLHOIN apMaTypsl, pH Hauboliee onacHo#i
JUIHHE IIPOEKIMH HaKJIOHHOTo ceueHus C, IPHHUMAEMOH B YKa3aHHBIX BBIIIE IpeJenax.
JlonyckaeTrcs mMpOU3BOAUTH pacyeT HAKJIOHHBIX CEUeHHH, MpuHHMas B ycnoBuu (8.63)
MOMEHT M B HaKJIOHHOM CCYeHHH IIpH JUMHE npockuuu C Ha NPOJNONBHYIO OCh JJIEMEHTa,

pasHoit 2,0 ki, a MOMeHT My, — paBHEIM 0,54, hg .
Nh
0 §—o» Z

% /ff "
- /*/ J 44 pd Ll
) / Ji | A1

. L ]

Pucynok 8.7 — Cxema ycnimii npu pacyeTe 2kej1e306e TOHHBIX 3/IeMEHTOB NO HAKJIOHHOMY
ceueHHMIO Ha AeHcTBHE MOMEHTOB

Zs
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Pacuer no NPOYHOCTH #ene300eTOHHBIX JIEMEHTOB npu aeficrBuM KpYyTAIIHUX
MOMCHTOB

Ob6wue nonoxcenus

8.1.36 Pacyer no mnpPOYHOCTH ’KeNe300ETOHHBIX 3NEMEHTOB IPSAMOYrONLHOTO
TIOTIEPEYHOr0 CEYEHHs Ha JEHCTBHE KPYTALIUX MOMEHTOB IPOM3BOIAT Ha OCHOBE MORENH
IIPOCTPaHCTBEHHBIX CEUECHHMH.

Ilpu pacyere 1m0 MoAENH IPOCTPAHCTBEHHBIX CEUEHMH pPacCMaTpHBAIOT CEYCHHA,
obpa3zoBaHHEIE HAKIOHHBIMH OTPe3KaMH HpAMBIX, CIACAYIOIEMH IO TPEM PpacTAHYTHIM
TpaHdM D3JIeMEHTa, W 3aMBIKAIOIMM OTPE3KOM IMpAMOM MO YeTBEpPTOH Cxaroif rpaHd
J/IeMeHTa.

Pacuer eyie306€ TOHHBIX 3/IEMEHTOB Ha ACHCTBHE KPYTAIMX MOMEHTOB IIPOM3BOJIAT 110
IIPOYHOCTH 3JEMEHTa MEXKIY IPOCTPAaHCTBCHHBIMH CE€YCHHUAMH M IO IIPOYHOCTH
IIPOCTPAHCTBEHHBIX CEUEHHUI.

[Tpounocte mo 6eToHy MexHy IPOCTPAHCTBCHHBIMH CCUCHUAMH XapaKTEpH3YeTCs
MaKCHMANbHBIM 3HAYEHHEM KpPYTAINETO MOMEHTa, ONpPEACNIEMBIM I10 CONPOTUBIEHHIO
GeToHa OCEBOMY CXKATHIO C YYETOM HANpSKEHHOTO COCTOSHHUA B OETOHE MEXIy
IPOCTPAHCTBEHHBIMH CCUCHUAMHU.

PacyeT N0 DPOCTPaHCTBEHHHIM CEYCHHAM MPOM3BOMAT Ha OCHOBE YypaBHEHHU
paBHOBECHS BCEX BHYTPEHHUX M BHENIHHMX CHJI OTHOCHTENHHO OCH, PACHONIOXCHHOMR B IIEHTPE
CKATOX 30HBI IPOCTPAaHCTBEHHOI'0 CCYECHHUA IJIEMEHTA. BHy’l‘pCHHPIe MOMCEHTH! BKIIIOYArOT
MOMEHT, BOCIpPHMHHMaeMbIH apMaTypoH, clegyiolel BJOTh OCH 3JIEMEHTa, W apMaTypoi,
CIEAYIOIE TIONMEpeK OCH 3NEMEHTa, IIEpeceKaloleld IPOCTPAHCTBEHHOE CEYEHHE M
pacIoioXeHHo! B pacTAHYTOll 30HE IPOCTPAHCTBEHHOIO CEYCHHA M Y PAaCTAHYTOH rpaHmu
9JIEMEHTAa, IPOTHBOIOJNIOKHOM CKaTOM 30HE MPOCTPAaHCTBEHHOTO cedeHus. [Tpu aToM ycunus,
BOCIIpHHUMAaCMBbIE apMaTypof»i, OIIPEAC/IAIOT COOTBETCTBHUIO II0 DPACHCTHBIM 3HAYCHHAM
COTIPOTHBIICHHS PACTKECHHUIO IIPONOIBHON M MOIepeyHoit apMaTypEL.

ITpu pacyere paccMaTpPHBAIOT BCE IOJIOKCHHS NPOCTPAHCTBEHHOIO CEYEHHM, IPUHUMAsT
CKaTyIo 30HY IPOCTPaHCTBCHHOIO CEYeHUs y HKHeH, GOKOBOHM UM BepXHeil rpaHeil sneMeHTa.

Pacuer Ha cosmecTHOE ,ueﬁcmue KpyTaHi¥iX H U3 HﬁaIOIIIPIX MOMCHTOB, @ TaKXeE
KpyTAIIUX MOMEHTOB M IONEPEYHBIX CHJI IPOU3BOMAT HCXO[S M3 YypaBHEHMH
B3aMMO/IEHCTBUS MEXTY COOTBETCTBYIOMIMMH CHTOBBIMH (haKTOpaMH.

Pacuem na oeticmeue kpymawezo Momenma

8.1.37 Pacuer 1o NPOYHOCTH 3ICMEHTa MEXAY INPOCTPAHCTBEHHBIMH CEUCHMAMH
IIPOU3BOJAT U3 YCIOBHA

T<0,1R, -5 h, (8.66)

rae T — KpyTAIui MOMEHT OT BHEITHUX Harpy30K B HOPMAJIBHOM CEUCHHH 3JIEMEHTa;

b 1 h— MenbLIHi 1 GONMBIIMI pa3MepBI COOTBETCTBEHHO MONEPEUHOT0 CEYEHMS DIEMEHTA.
8.1.38 Pacuer mo NpOYHOCTH MPOCTPAHCTBEHHBIX CEUEHHWH IPOH3BOIAT U3 YCIOBMA

(pHcyHOK 8.8)

T<T,, +T,, (8.67)

rae T- pr’l‘ﬂﬂ.lﬂfl MOMEHT B INPOCTPAHCTBCHHOM CCYCHHH, OﬂpeﬂeﬂﬂeMLIﬁ OT BCEX BHCIIHHUX
CHJI, PACIOIOKCHHBIX IT0 OJTHY CTOPOHY IIPOCTPAHCTBECHHOI'O CCUCHH A,
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Tow — KpyTAIMA MOMEHT, BOCIIPHHMMAEMEBI apMaTypod HPOCTPaHCTBEHHOTO CedeHus,
PacroNOXeHHOM B ITOMEPEYHOM IO OTHOLIEHHIO K OCH JJIEMEHTA HallpaBJIeHUH;
7, — KpYTAIOHH MOMEHT, BOCIPHHHMAEMBIH apMaTypoll NPOCTPAHCTBEHHOTO CEYeHHH,
PAcIIOJIOXEHHOH B IPOJIOJILHOM HaNpaBJICHHH.

Pucynoxk 8.8 — CxemMbl ycunuii B 1POCTPAHCTBEHHDLIX CeYeHHSIX IPH pacyeTe Ha AeiicTBHE
KpYTHIEro MOMeHTa

3HaueHne COOTHOLICHHS MeXAy YCHIMSMH B ITOIEpedHON M MPONOJIBHOM apMmartype,
YYMTHIBagMOe B yCNIoBHH (8.67), IpHBENEHO HIKE.
Kpytsmuii moment Ty, onpegensiotr no gopmyie

T, =09N, -Z,, (8.68)
a xpyTauuit MoMeHT T — 1o popmyie
T, =0,9Ns%-22, (8.69)

rae Ny, — yCHIINe B apMaType, PacroyioKeHHOM B MONEPEYHOM HaNpaBIeHHHM; JUIS apMaTypel,
HOPMAIILHOHR K MPOAOIBHON OCH 31eMeHTa, yeuwiie Ny, ONpesieNsoT o dopmye
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Now =401 Cow > (8.70)
qsw,1 — YCHIIHE B 3TOH apMaType Ha €HHULYY QIMHBI JIeMEHTa,
R,,-A
Gy = 2200, 8.71)

Sw

Agw,1 —IUTOLIANH CEYEHUs apMaTYpPEL, PacloNoKEeHHOl B MONepeYHOM HanpaBJICHNUH;
Sy — 1Har 3TOH apMaTypsl;
Cpw — IUIMHA POEKLMH PACTAHYTON CTOPOHBI IIPOCTPAHCTBEHHOTO CEYEHHS Ha MPOAOJIBHYIO
OCh 3JIEMEHTa

C,,=8-C, (8.72)
8 — ko3 bUIHEHT, YUNTHIBAIOLIHI COOTHOMICHHE Pa3MEPOB MONEPEYHOro CEUCHUS
Z
d=—_>1 . (8.73)
2-Z,+ 2,
C - JUIHHA IpOCKUMH coxaToi CTOPOHBI IIPOCTPAaHCTBCHHOI'O CCYCHHUS HAa NMPOAOJIIBHYKO OCb
3JIEMEHTA;

Nj; — ycunue B IpoJIONILHO#M apMaType, pacloJIOXEHHOH Y pacCMaTpHBaeMOii IpaHH JICMEHTa

Ny =Ry -4 ; (8.74)

A1 — IIomans ceyeHUs NPOJONBHON apMaTyphl, PaCHOJNIOKEHHOH Y paccMaTpuBaeMoi
IpaHH JNIEMEHTa,
Zy v Z; — INMMHA CTOPOHBI IIONEPEYHOrO CEHYEHHS Y paccMaTpHBacMOH pacTSHYTOH TIpaHH
37EMEeHTa U JTHHA JPYroi CTOPOHBI HONEPEYHOTO CEYCHHSI INEMEHTA.

-Z,
Towr 21 npuHEHMaloT B npenenax ot 0,5 mo 1,5. B tom ciyuae, ecnn

s " 45,1

CooTHollleHne

Gsw,1 L
3HAYCHHEC ﬂu BBIXOAUT 3@ YKasaHHbIE MPEACIIbl, B pacdeTe Y4YHUTBHIBAIOT TaKoe

s 4,1
Dsw,1 Z

R -4

s 48,1

KOJIMYECTBO apMaTyphl (IIPOJXONBHON HJIM NONEPEYHON), IPH KOTOPOM 3HA4YEHHE

OKa3hIBa€TCA B YKa3aHHBIX Ipejeax.

PacyeT Npon3BOAAT JUIA pAZa IPOCTPAHCTBEHHBIX CEYCHHI, PaclON0XKEHHBIX IO JIHHE
3]IeMEHTa, Tpu Hambojee ONacHOM J[UIMHE NMPOEKUMH NPOCTpaHCTBEHHOro ceueHus C Ha
MIPOJIOJIBHYIO OCh 3ieMeHTa. [Ipu 3ToM 3HaueHue C npuHuMaroT He Gonee 2-Z,+Z) U He Goee

2
Zy- =
1\/;

HomyckaeTtcs pacueT Ha AeHCTBHE KPYTAIETO MOMEHTA IPOM3BOAUTH, HE PacCMaTpHBAas
IIPOCTPAHCTBEHHBIE CEYECHHS NPU ONPEAENCHUM KPYTSIIEro MOMEHTa OT BHEIIHEH HarpyskH,
U3 YCIIOBHS

T, < Ty + Ty (8.75)

rae Ti — KpyTsaumuii MOMEHT B HOPMAJTBHOM CEUCHHH JIEMEHTa,
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Tow,1 — KpyTAIIAG MOMEHT, BOCIIPMHHMAEMBIH apMaTypou, PAacIONOKEHHOM
Y paccMaTpUBa€MOH I'paHH 3JCMEHTA B IIOIEPEYHOM HAMPABJICHHH, B ONpEAEIAeMbIH
no dopmye

Tsw,l =qswi '5'2] ’ZZ; (876)

Ts) — KpyTAIIMiE MOMEHT, BOCIPHHHMMAEMBIH IpPOJOJNBHOM apMaTypoif, pacHoNOXEHHOR
y paccMaTpHBaeMOlf rpaHu 21eMEHTa, H OnpeeNseMbli 110 GpopMyIe

T, =0,5R, - 4y, Z,. (8.77)

Tow1 Ly
CoOTHOIIIEHNE — 22— [IPHHAMAIOT B YKA3aHHBIX BBILIIE IIPEIENaX.

s " “s,1
Pacyer mpomsBomaT s psfia HOPMalbHBIX CEUCHMM, DPacClONOXEHHBIX 10 IIMHC
JJIEMENTA, A apMaTyphl, pacIioNoXEHHOH y Kax ol paccMaTpUBacMOi I'paHH aneMeHTa.
Ilpu neficTBUM  KPYTAIIMX MOMEHTOB CleQyeT coOmoAarh KOHCTPYKTHBHEIE
TpeGoBaHu, npuBenennsie B 10.3,

Pacuem na coemecmnoe Oeticmaue Kpymauje2o u usubaioujezo MOMEHMos

8.1.39 Pacyer mo NpOYHOCTH D3IEMEHTa MEXIY NpPOCTPAaHCTBEHHBIMU CEUCHHAMH
ApOU3BOIAT corytacHO 8.1.36.
8.1.40 Pacuer no npoYHOCTH HPOCTPAHCTBEHHOTO CEUeHMS TIPOU3BOMAT U3 YCIOBHS
2
M
T<Ty1-| —1 , (8.78)
M,

rae T — kpyTALMit MOMEHT OT BHENTHEH Harpy3KH B IPOCTPaHCTBEHHOM CEUCHUY;
Ty — npeaenbHplH KPyTALUMHA MOMCHT, BOCIIPHHIMAEMbIH IIPOCTPAHCTBEHHBIM CEYECHHEM;
M — w3rabaromnii MOMEHT OT BHEIHEH HArpy3KH B HOPMaJIbHOM CCUYCHHN;
M)y — npeensHbIi H3rubdaromuyit MOMEHT, BOCIIPHHUMAEMBIH HOpMAIBHBIM CEHECHUEM.

Ilpn pacuere Ha COBMECTHOE XACHCTBHE KpYTALIEr0 M HM3rHOAlOIEr0 MOMEHTOB
paccMaTpUBAIOT IIPOCTPAHCTBEHHOE CEYECHHE C PacCTAHYTOH apMaTypoH, pacnoyoXeHHOH y
rpaHy, pacTAHYTOH OT HM3rubalomero MOMEHTa, T.e. Y TpaHH, HOPMANbHOH K IJIOCKOCTH
JCHCTBUA H3rnbarolero MOMEHTa.

Kpyrsmuit MomeHT 7 OT BHEIUHe#l HAarpy3KH OTpPENENAIOT B HOPMAjbHOM CEUCHHH,
PACTIOJIOXXEHHOM B CEpEANHE JUTHHEI Tipoeknuu C BAONb NPONONBLHON OcH 21eMeHTa. B sTom
e HOPMAJIbHOM CEYECHHH ONpeesIaoT H3rubaomuii MoMeHT M OT BHEIIHEH HarpyskH.

Ipenenvuert kpyrammii momeHT T ompenensior cornacHo 8.1.37 ¥ NpHHUMAIOT
paBHBIM 1npaBoit yactu ycnoBua (8.67) (paBHbM T, +7;) JMIA PpaccMaTpHBAEMOro
IIPOCTPAHCTBEHHOT O CEYCHUS.

Ipenensueiit m3rubarommit MomenT My onpenensior coraacHo 8.1.9.

Jonyckaercs Ains onpeieneHus KpyTAIIHX MOMEHTOB UCIIONB30BaTh yclosue (8.75). B
9TOM Cciy4ae KpyTamud moMeHT T=77 M m3ruGaromimifi MOMEHT M OIpelensioT B
HOPMAIBHBIX CEHEHHAX IO JUIMHE DJEMEHTa. B paccMaTpHBaeMOM HOPMANBHOM CEUCHHH
[OpelensHpl KpyTAMME MOMEHT NpPHHHMAIOT pPaBHBIM IpaBolf dactu ycnosus (8.75)
(Tsw,l+Ts,l)-
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Ipenensueiii wsrnbaromuit MOMEHT M, ONpeNENAIOT ANA TOTO K€ HOPMAIBHOTO
CEeYEHMs, KaK ObIIO YKa3aHO BHILIE.

Ipu coBMECTHOM HEHCTBHH KPYTALIUMX M H3rHOAIOIMX MOMEHTOB CIIEAyeT CoGmoaars
pacyeTHbIE M KOHCTPYKTHBHBIE TpeGoBaHus, npuBesennsie B 10.3 u 8.1.38.

Pacuem na coemecmnoe Oeiicmeue kpymaujezo MOMERMA U NONEPEHHOU CUbl

8.1.41 PacyeT No TNPOYHOCTH 9IEMEHTA MEXAY MPOCTPAHCTBEHHBLIMH CEUECHUSIMH
NPOM3BOAST U3 YCIIOBHS

Q0
T<T,(1-=), 8.79
o Qo) (8.79)

rae T — XpyTAIAi MOMEHT OT BHCIIHEH HAarpy3KH B HOPMAJIbHOM CEYEHHH;

To—TpenenbHBIl  KPYTAIMMH  MOMEHT, BOCHPHHMMAeMbIi  3JIEMEHTOM  MEXIy
NPOCTPAHCTBEHHBIMH CEYCHMSMH M [PHHUMAEMBIi paBHBIM INpaBOi dYacTu
ycnosus (8.66);

O — nonepeyHas CUJIa OT BHEIIHEH HArpy3KH B TOM JKe HOPMaJIbHOM CEYCHHH;

Qo — npeAenpHad MollepeyHast CHJIa, BOCHPHHHMAacMas OETOHOM MEXAY HAKJIOHHBIMH
CEUEHHAMM M NIPHHEMAaeMasi PaBHOM NpaBoit yacTu ycinoBns (8.55).

8.1.42 Pacuer mo IDPOYHOCTH HMPOCTPAHCTBEHHOTO CEUCHHS IPOM3BONAT H3 YCJIOBHS

(8.79), B KOTOPOM IPHHAMAIOT CJIEIYIOIIHE BETHIUHBI:
T — xpy TSIl MOMEHT OT BHEIIHEH Harpy3kd B MPOCTPAHCTBCHHOM CCUCHMH;

Ty — nipexeNbHEIH KPYTAIEA MOMEHT, BOCIPHHHMAeMbIi IPOCTPAHCTBECHHBIM CEYECHHEM;
Q — nofiepeyHas CHIIa B HAKJIOHHOM CECYCHHH;

Qo — npenenbHas NONEpeyHas Cijia, BOCIPHHUMAEMas HAKJIOHHBIM CEYCHHEM.

Tlpu pacuere Ha COBMeCTHOE AEHCTBHE KpPYTAIETO MOMEHTa H IOMNEPCYHOH CHIIbI
paccMaTpHUBalOT IPOCTPAHCTBEHHOE CEYCHHE C PACTAHYTOH apMaTypoH, pacIoJIOXEHHOH y
OHOM M3 rpaHeil, paCTAHYTOM OT ITONEPEYHON CHIIBL, T.€. Y IPaHH, MapalICAbHOR MIOCKOCTH
JEHCTBHUA NONEPEUHOM CHITBL

Kpytsaumit MmomeHT T OT BHEIIHEH Harpy3kM ONpEAENAIOT B HOPMAlbHOM CEUCHHH,
PAcCIONIOXEHHOM B cepeiuHe MmHbl C BIONb NPOJONLHOM OCH 3neMeHTa. B ToMm ke
HOPMaJIbHOM CEUCHHUH ONPEAEIIAIOT IONEPEUHYIO CHIly  OT BHEIHEH Harpy3Ku.

IMpenensHelit kpyTsaumi moment Ty ompemersior cornacHo 8.1.38 m mpunuMaoT
paBHRIM mpaBoif dyactu ycuosus (8.67) (paBueM Ty, +Ts) IIa paccMarpMBaeMOro
HPOCTPAHCTBEHHOTO CEUECHMUH.

[MpenensHyio momepeunyio cuiny (o ompefensior coryacHo 8.1.33 u mpuaHMMaroT
paBHOI mpaBoit yact ycnoBus (8.56). Ilpu 3ToM cepemuHy MIHHBI MPOEKIHMH HAKIOHHOIO
CCUCHHUSA HA NMPOJOJBLHYIO OCh 3JIEMEHTa PaclosaraloT B HOpMaIbHOM CEUCHHH, IPOXOJIALIEM
yepe3 CepeAMHY IJIMHBI IIPOCKLUHM MPOCTPAHCTBEHHOTO CCYCHHMS HA IIPOAOJBHYIO OCh
9JIEMEHTA.

JlonyckaeTcs IS ONpene/ieHns KPYTAIMX MOMEHTOB HCIIONB30BaTh ycnosue (8.75), a
VT OTIpelieNieHus MOMepedHbix cwi — ycnosue (8.60). B sToM ciydae KpyTALIMA MOMEHT
T=T, u mnomepeuHyro cuny (=) OT BHeWmIHEeH Harpy3ku ONpEeReNsloT B HOPMAaIbHBIX
CeyeHMsAX MO IJMHE JJIEMeHTa. B paccMarpuBacMOM HOPMAIBHOM CEUEHHM Tpere/bHbIH
KpyTsammii MomenT T NpPMHHMAIOT paBHEIM [paBodt uactH ycioBus (8.75) (paBHEIM
Toy1+T51), @ IpenenbHyo nonepednyo cuay Qo B TOM e HOpMAIbHOM CEYCHUN NPHHMMAIOT
paBHo# papoit yactu ycnopus (8.60) (pasHo#t Op1 + Q).
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Ilpy COBMECTHOM MACHCTBHM KpYTAIIMX MOMEHTOB M NOIEPEYHBIX CHJ CleJyeT
co0JII0AaTh pacueTHBIE H KOHCTPYKTUBHEIE TpeGoBaHus, ipuBeieHHbIE B 10.3.

Pacuer %eJ/1e300eTOHHBIX JIEMEHTOB Ha MECTHOE CXKaTHE

8.1.43 Pacuer »xesie300€TOHHBIX 3JIEMCHTOB Ha MECTHOE CXkaTHe (CMATHE) NPOHU3BOIAT
npH AeUCTBHHA CXHUMAIOIIEH CHIIBL, NIPUIIOKCHHON HAa OTPaHWYCHHON IUIOINAXy HOPMAIBHO K
MOBEPXHOCTH  JKeNe300€TOHHOro 3ieMeHTa. IIpM  S3TOM  YYHTHIBAIOT IMOBHINEHHOE
COTIPOTHUBJICHAE CXKATHIO GETOHA B NpeJieliax Ipy30BOMH MUIoAaM (IUIOIAAH CMATHA) 32 CYET
00BEMHOr0 HAINpPSKEHHOTO COCTOAHHA OETOHa TOA Tpy30BOH IUIOIIA/BO, 3aBUCALEE OT
PacIoNoXeHHs TPY30BOH IUIOMAY Ha TIOBEPXHOCTH JJIEMEHTA.

Ipn HanuyuH KOCBEHHOM apMaTypsl B 30HE MECTHOTO CXAaTHA YYUTHIBAIOT
JIOTIOJTHUTENLHOE MOBBILIEHHE CONPOTHBICHAS CKaTHIO GETOHA MOJ rpy30BO# MIOIIAABIO 3
CYET CONMPOTHUBJIECHHS KOCBEHHOH apMaTyphl.

Pacuer ameMeHTOB Ha MECTHOe CXaTHe HpPU OTCYTCTBHHM KOCBEHHOM apMaryphl
Npou3BOAAT coriacHo §8.1.44, a npu HanMuMK KOCBEHHOU apMaTyphl — coriiacHo 8.1.45.

8.1.44 Pacuer aneMeHTOB Ha MECTHOE CXXaTHE NPH OTCYTCTBHR KOCBCHHOM apMaTypbl
(pucyHOK 8.9) pou3BOAAT U3 YCIOBUS

N<y- Rb,loc : Ab,loc’ (8.80)

rae N — MecTHas CXMMatollas CHia OT BHEIIHCH Harpys3Kwy;
Ap,ioc ~ IITIONIANE TIPUIOXKEBUS CXUMArOMIEH CHIIHI (IIOIANE CMATHSA);
Ry 1oc ~ pacueTHOE CONPOTUBIEHME OETOHA CKATHIO IPH MECTHOM JEHCTBHH COXHMAIOIIEH
CHUIBL;
Y ~ K03pHULHEHT, NpHHUMaeMbli paBHBIM 1,0 npu pasHomepHomM u 0,75 mpu
HEPaBHOMEPHOM paclpe/ie/IeHHH MECTHON Harpy3Ky IO MJIOMafH CMATHAL.
3HaveHue Ry joc ONPEAENAIOT IO HOpMyIe

Ry joc = @p - Ry, (8.81)

rae @p — Ko3QhHLHEHT, onpenenseMslit o hopMyse

p)
oy =0.8: |20, (8.82)

HO IIpHHUMaeMbIif He Gonee 2,5 u He Menee 1,0.
B ¢opmyne (8.82):
Ap,max — MAKCHMaJIbHAA pacyeTHas IUIOUIab, YCTAHABIKHBACMA 110 CIICAYIOINM IIPaBUIIaM:
HMEHTPHI TSLKECTH MoIanei A jo ¥ Ap max COBUANAIOT;
IPaHHIBI PACUCTHOMN IIIOMAAN Ap max OTCTOAT OT KAKAOK CTOPOHE! IIOWany Ay joc HA
PaccTOSHHH, PABHOM COOTBETCTBYIOIIEMY pa3Mepy 3THX CTOPOH (pHCyHOK 8.9).
8.1.45 Pacuer >neMeHTOB Ha MECTHOE CXXaTHe IPY HAJIHYMH KOCBEHHOM apMaTyphl B
BHJI€ CBapHBIX CCTOK MPOU3BOAAT U3 YCIIOBUS

N<y. Rbs,loc “Ap 10> (8.83)

rae Resjoc — IPUBEAEHHOE C YYETOM KOCBEHHOM apMaTypbhl B 30HE MECTHOTO CXaTHus
pacueTHOE CONPOTHUBIICHHE GETOHA CXKATHUIO, OnpelesieMoe 1o hopmye

Rbs, loc= Rb,loc +2 Qs xy* Rs,xy “Hxy (8.84)
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a — BOand OT KpaeB 3jIeMeHTa; 6 — N0 BCell LIMPUHE 3JIEMEHTa; 6 — Yy Kpas (TOpLa) JIeMeHTa Mo Bcei ero
WHPHHE; 2 ~ Ha YTy 3IEMEHTa; 0 — Y OJIHOTO Kpas 3IeMEHTa; e — BOMM3H OHOTO Kpas JIEMEHTa.
I - 3neMeHT, Ha KOTOpBIA AelicTBYeT MecTHas Harpys3ka, 2 — IUIOIAfb CMATHA Apso; 3 — MakCAMalbHas
pacueTHas IUIOWAAb Apmax; 4 — LEHTP THXKECTH IIOMANCH Ap joc M Apmax; 5 — MUHUMATbLHAS 30Ha ApMHPOBAHUA
CeTKaMH, NPU KOTOPOH KOCBEHHOE apMUPOBAHUE YUMTHIBAETCA B pacyeTe

Pucynok 8.9 — Cxemsl JIft pacueTa 3/1eMeHTOB HA MECTHOE CKaTHe APH PAaCNOJI0KeHHH MeCTHOM
HATpY3KH

3neck @y 5, — K03 duUeHT, onpenensemsii no Gopmyine

Py = (8.85)

Ap jocef — TUIOMAIb, 3aKIIOYEHHAs BHYTPH KOHTYPAa CETOK KOCBEHHOTO apMHPOBaHHMS, CUHTasA
10 MX KpalHUM CTEPXHAM, U IpHHAMacMas B Gpopmyie (8.85) ne 60i1ee Ap max;
R, 5, — pacueTHOE COIPOTHBIIEHUE PAaCTSKCHHIO KOCBEHHOH apMaTyphI;
Hs,xy — KO3 UIICHT KOCBEHHOr0 apMUPOBAHHS, ONPEAEIIeMbli O hopMyne

ne-Ag-lo+n,-Ag, -1, (8.86)

Kexy =
Ab,loc,ef )

Ny, Agy, [, — 9ACTO CTEpKHEH, INIOMAAL CeYeHUs M JJINHA CTEPXHS CETKH, CYMTas B OCHX
KpafiHHX CTepiKHell, B HallpaBJICHAHN X,
ny, Asy, [, — TO e, B HanipaBeHnH Y
§ — IIar CeTOK KOCBEHHOrO apMHPOBAHHS.
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3uayueHus Ry, joc, Ablocs W B N puHEMartoT cornacuo 8.1.44.

3HauyeHHE MECTHOH CXKHMarouIeH CHIbl, BOCOPHHHMAEMOE JJIEMEHTOM C KOCBCHHBIM
apMHpoBaHHUeEM (mpaBas 4acTh ycnoBus (8.83)), npuHuMmaroT He 6o/ee YIBOCHHOIO 3HAYEHUA
MECTHO! COKMMAIOIIEH CHIIBI, BOCIIPUHUMAEMOro 3JieMeHTOM 6e3 KOCBEHHOTO apMHpOBaHMs
(nnpamas yacth ycnosus (8.80)).

KocBeHHOC apMHpOBaHHE [JOJDKHO OTBEYaTh KOHCTPYKTHBHBIM TpeOOBAHHAM,
npuBeneHHBM B 10.3.

Pacuer )KeJle306€T0ﬂHle 3JIEMEHTOB HA npouanﬂnnam«le
Obwue nonoscenus

8.1.46 Pacuer Ha MpPONABIHBAHHE IPOM3BOAAT MIA IUIOCKMX JKEI€306€TOHHBIX
9JIEMEHTOB (IUIMT) npH JeHUCTBHM HA HHX (HOPMANbHO K IUIOCKOCTH 3JIE€MEHTa) MECTHBIX,
KOHIICHTPHPOBAHHO TIPHIONKCHHBIX YCHIHMH — COCpPeNOTOYEHHBIX CHIBI M H3THbaromero
MOMEHTa.

Hpﬂ pacdere Ha NOpOoJaBJIMBAaHUC paCCMarTpUBarOT PacHECTHOC IOIICPEYHOEC CEYUCHHUE,

hy

PacmojyIOKEHHOE BOKPYT 30HBI NEpeaavyn YCI/IIIPIﬁ Ha 3JIEMEHT Ha pacCTOSIHUH 7 HOPMaJIBHO

K €ro NpoJIoJbHON OCH, MO IIOBEPXHOCTH KOTOPOTO ACHCTBYIOT KacaTelbHBIE YCHUIIHA OT
COCPEIOTOYEHHBIX CHIIBI M U3rubaromero MomeHTa (pucyHnok 8.10).

JelicTByromue kacaTenbHble YCHIIUA NO IUIOIMAIH PacdeTHOro MONEPEYHOro CEYCHUS
JOTXHB! GBITH BOCIIPUHATHL GETOHOM C CONPOTHUBICHHEM OGETOHA OCEBOMY PACTAKEHMIO Ry U
HonepeqyHol apMarypol, paclonoXeHHOH oT IPy30BOH MIOIIAAKH Ha pacCTOSHHH He Goice

ho 1 He MeHCe % , C CONIPOTHUBIIEHHEM PACTKEHHMIO Ry

IMpu neficTBEM COCPeOTOYEHHOM CMNIBI KacaTeJIbHBIE YCWIHS, BOCHPHHHMaeMble
6eToHOM M apMarypoif, IPUHMMAIOT PaBHOMEPHO pacHpCACIeHHBIMH MO BCell IIOmiajau
pacueTHOro nonepedHoro cevenus. IIpm neficTBHM u3ruGaroniero MOMEHTa KacaTejbHbIE
yCHIIMs, BOCIpPHHHMaeMble OETOHOM M HOMEpevHO apMarypoif, NPMHHUMAIOT JHHEHHO
HM3MEHSIOIHMHECS [0 JUIMHE PacyeTHOTO NONEPeYHOro CEYCHHS B HANPABJICHHH JEHCTBHs
MOMEHTA ¢ MaKCHMAaIbHBIMH KacaTeJbHBIMH YCHJIMSMH IPOTHBOIOIOXHOIO 3Haka y KpaeB
pacyeTHOro NMONEePEYHOro CEUeHHs B 3TOM HalpaBlICHAH.
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Pucynox 8.10 - YcnosHasi MOAes A1 pacueTa HA NPOAABIUBaHHE
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Pacyer Ha mpomaBnMBaHWE NpH JEHCTBHH COCPENOTOYEHHOW CHIIBI H OTCYTCTBHH
nonepevHo apMaTyphl NPOoU3BORAT corfacHo 8.1.47, npu neficTBHM COCPeNOTOYEHHOM CHIIBL
M HaJW4YHM [IOTEepe4HO# apMatyphl — coriacHo 8.1.48, mpu neifcTBHH COCPEIOTOYECHHBIX
CHJIBI M H3rHGaroNIero MOMEHTa ¥ OTCYTCTBHH IIOIIEPEYHOi apMaTyphl — corjlacHo 8.1.49 u
IpH JeUCTBMHM COCPEAOTOUSHHBIX CHJIBI M M3rHOarollero MOMEHTa H HAIHYMH NONepeYHOH
apmaTypsl — cornacHo 8.1.50.

PacueTHBIH KOHTYp NOIIEpeYHOro CeUYCHHS IPHHUMAIOT: IPH PacHONIOKEHHUH IHIOLIANKH
nepefadll Harpy3KM BHYTPH IUIOCKOTO 3JIEMEHTAa — 3aMKHYTBIM M PaclOJIOXKEHHBIM BOKpYT
IUIOINARKY Tepefaqd Harpy3ku (pucyHok 8.11, a, 2), Tpu pacHONIOXKEHHH IUIOUIANKA
mepefadlt Harpy3KdM y Kpad WJIH yIrjla IUIOCKOro 3JeMEHTa — B BHAE ABYX BapHaHTOB!
3aMKHYTBIM H PAacHOJIOKEHHbIM BOKDPYT IUIOLAJKH NepeAadd Harpy3kd, W HE3aMKHYTHIM,
CIIERYIOIUM OT Kpaes IUIOCKOro 3nemeHTa (pucyHok 8.11, 6, 6), B 5TOM cily4ae yYHUTHIBAIOT
HaMMEHBIIYI0 HECYIYI0 CMOCOGHOCTh NMpPH ABYX BapHaHTaX pPAacHOJNOXKCHHS PpacueTHOro
KOHTYpa IIOIIEPEYHOro CEUCHHUA.

B ciay4ae pacnosoxeHus OTBEpPCTHA B IUIMTC HA PACCTOAHHM MEHeE 6 /1 OT yrna win
Kpas IUIOMagK¥ Hepefa4dl Harpy3kd OO Yrja WM Kpas OTBEPCTHS, YacTh PAacyeTHOIo
KOHTYpa, pacHoOJIOXKEHHAd MeXTy ABYMs KacaTeJbHBIMH K OTBEPCTHIO, IPOBEICHHBIMH H3
LIEHTPa TSHKECTH IUIOIMANKH Iepejadyt Harpy3KH, B pacyeTe HE yUUTHIBACTCS.

Ilpn peiicrBuM MoMeHTa Mj,, B MecTe NPHIOKEHHS COCPENOTOYCHHOH HArpy3Ku
[IOJIOBUHY OSTOrO MOMEHTA YYMTHLIBAIOT NPH pacyeTe Ha INpOAABIMBaHME, a JAPYIylo
HIOJIOBHHY — NIPU pacyeTe 110 HOPMAIbHBIM CEYEHUSAM MO LIMpHHE cedeHMsd, BKIIodarouieit
IIMPUHY IUIOIANKH Iepefadd Harpy3KH H BBICOTY CEYCHHS IIOCKOTO 3JIeMeHTa o ole
CTOPOHBI OT IUIOIIANKH MEPEAadH HArpy3KH.

Ilpu feMCTBHM COCPENOTOYEHHBIX MOMEHTOB H CHIbl B YCJOBHAX IIPOYHOCTH
COOTHOIIEHUE MEXAY AeHCTBYIOHIMMH COCPEZIOTOYCHHBIMM MOMEHTaMd M, y4HTHIBacMBIMH
OpH NPOLABIUBAHHY, U NPEASILHEIMA M, IPUHUMAIOT He Gojee HONOBHHEI COOTHONICHHSA
MEXAY AeHCTBYIOIMM COCPeJOTOUCHHBIM YCHIIHeM F 1 npeenbHbM Fyy.

Ilpn pacrionoxeHHM COCPEIOTOYEHHOM CHIIBI BHEHEHTPEHHO OTHOCHTENBHO LEHTPa
TSDKECTH  KOHTypa  pacyeTHOro HONEpeYHOro CeYeHMA 3HayeHHs  H3rubarommx
COCPENOTOUCHHBIX MOMCHTOB oT BHEIIHEH Harpy3xKH onpencnsaoT C y4yeToOM
JOMOJTHUTENEHOIO MOMEHTa OT BHENECHTPEHHOTO IPHIOKEHHA COCPSJOTOYCHHOH CHIIBI
OTHOCHTEJILHO HEHTpa TKECTH KOHTYpa pacyeTHOro TONEPEYHOro CEYEHHA C
NOJIOXKHUTENBHBIM YT 0OPaTHHIM 3HAKOM II0 OTHOIIEHUIO K MOMEHTaM B KOJIOHHE.
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a — TIIOMaJKa MPUIIOKEHUS HArpy3KHM BHYTPH IUIOCKOTO JJIEMEHTa; 6, 6 — TO e, Y Kpas IUIOCKOro 3JEMEHTa,
2 — TIpH KpecTo0Bpa3HoM pacTioNoKEHHH IONIEPEIHOM apMaTypsl.
] — nnomanp NpUNOXEHMS Harpy3Kd; 2 — pacyeTHbIf KOHTYp IMOIEPEYHOro cevyeHMs; 2’ — BTOPOil BapHaHT
PacnoiOKeHUa PacieTHOrO KOHTYpa; 3 — LEHTP TAKECTH PacdeTHOTO KOHTYpa (MECTo mepecedeHus ocet X u
Y1); 4 — HeHTp TAXECTU IUIOMAAKH NMPUIOKEHHMS HArpy3ku (MecTo mepeceyeHus oceit X u Y); 5 — nomepeyHas
apMartypa; 6 — KOHTYP DacyeTHOro MNONEPEYHOro cedeHua 6e3 y4yeTa B pacueTe MOIepPEedHOH apMaTyphl;
7 — rpaHuLa (kpaii) NIOCKOro 3EMEHTa

Pucynok 8.11 — Cxema pacyeTHbIX KOHTYPOB NONEPEYHOro ceYeHns NPH NPOAABIHBAHUN

Pacuem anemenmog Ha npooaenusanue npu Oelicmeuy cocpeoomo4eHHOU CUubl

8.1.47 Pacuyer dneMmeHTOB 0Oe3 monepedyHONM apMaTypbl Ha IpPOJaBIMBAHHE IIpH
JEeHCTBUH COCPEIOTOYECHHOM CHUIIBI IPOU3BOASAT U3 YCIOBHS
F<Fyu, 8.87)

rae F — cocpeoToueHHas CHJla OT BHELIHEH Harpy3Ky;
Fy i — IpeIeNIbHOE YCHIIHE, BOCHPHHAMaeMoe GETOHOM.
Ycunue Fy . onpegensior 1no gpopmyie
Fyute = Ry, - Aps (8.88)
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rae A, — IO b PacueTHOr0 IOHEPEYHOTO CECYCHHS, PACIOJIOXKEHHOTO Ha PACCTOSHUM
0,5 ho oT rpaHMUBI MIOIIAAM IPUNOKEHHA COCPENOTOYCHHON cuibl F ¢ paGoueit
BBICOTO#H ceyeHHs hy (pucyHok 8.12).
by

i A

ho/2 hy/2

|
ho/2

i
|
I
&)
Y
|
a><

hol2

ho/2 b ho/2

I — pacueTHOe oTepeyYHOe CeYeHNE; 2 — KOHTYD PacdeTHOro NONEPEUHOTO CeHeHMA; 3 — KOHTYP IUIOMIANKH
NPUIOXKEHHA HATPY3KH

Pucynok 8.12 — Cxema sl pacuera ejie306eTOHHbIX 3J1eMeHTOB 6e3 monepeaHoli apMaTyphi
Ha NPOJABJIHBAHME
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Inomans A onpenensror no popmyine
Ay =u-hy, (8.89)
rae ¥ — IIEPAMETP KOHTYpa pacueTHOTO IIONEPSHHOTO CCUEHH;
ho — npuBeneHHas paGoyas BEICOTa cedeHus Hy = 0,5(hy, +hy,)

31ech fox ¥ fgy, — paboyas BHICOTA CEYEHHMs [N INPOJONBHOM apMaTyphl, PacloJOXEeHHOMH
B HanpaBjeHu# oceit Xu V.
8.1.48 Pacuet 51EMEHTOB C IONEPEYHOM apMaTypoif Ha IPONABIIMBAHAE [IPH AECHCTBUM
COCPENOTOUCHHOM cubl (pHCYHOK 8.13) NpOM3BOIAT U3 YCIIOBHS
F < Fy e + Fop it (8.90)

rae Fowun — IpelleNbHOe  yCHIINE, BOCHPHHMMaeMoe [OIepeyHoif  apMmarypoit  OpH
MPONABIMBaHHH;
F . — nipenesipHOE ycuiue, BocipuHuMaeMoe 6eToHOM, onpesienseMoe cornacko 8.1.47.
Yemmue F,, i, BOCIPHHEMAEMOE HONIEPEIHOH apMaTypoil, HOpMaJIBHOM K IPOXOILHOM
OCH 3eMEHTa M PacHoJIOKEHHOH DPaBHOMEPHO BIONh KOHTYpa pPacYeTHOro NOMEPEYHOTO
CCUYCHMUS, ONPEAENAIOT 10 GopMyIte
F:\'w,ult =0,8¢q, ‘u, (8.91)

A€ g5y — YCHIIHEC B IIOHE eyHOll apMma C Ha CAUHMUIT JJIMHBI KOH a ACYETHOTO
q P

MOTIEPEYHOr0 CEYEHHsl, PACIONOXKEHHOR B mpefenax paccrosmus 0,5k mo obe

CTOpPOHB! OT KOHTypa PacYETHOro CCYCHUA

- st gy .

b

Sw

Agy —TNOMANE CEYEHHS HONEPEeYHOH apMaTyphl € LIAroM Sy, PAcHONOXEHHad B mpefenax
paccTostaua 0,54 nmo o6e CTOPOHBI OT KOHTYpa PAcdeTHOro MOIEPEYHOro CeUeHHS

TI0 IEPUMETPY KOHTYpa PacUETHOTO IOIEPEIHOT0 CEUEHH;

u—TEPUMETP  KOHTYpa  pacyeTHOro0  IONEPEYHOTO  CEYEHHd,  ONpeAessIeMbIii

cornacHo 8.1.47.

Ipu pacnosioXeHUH MONMEPEHYHONH apMaTyphl HEPaBHOMEPHO II0 KOHTYPY PacueTHOro
TIONIEPEYHOro CEYCHHS, a COCPEAOTOYEHHO Yy ocell IUIOMAAKM Tepefaud Harpysku
(KpecTo0OpasHOe pPACTIONOXKEHHE IIONEPEdHON apMaTyphl) HEpUMETp KOHTYpa u s
TIONIEPEYHOH apMaTypbl HNPUHMMAIOT O (AKTHYECKHM IMHAM YYacTKOB PACIOIOKEHHS
HONEpeuHOd  apMaryphl Lgwy M Ly, MO pacueTHOMY KOHTYPY IPOAaBIMBAHHAS
(pucyHok 8.11, 2).

3uavennc F, 4 +F,, ,, npsHEMator He Gonee 2Fp,; Ilonepeunyio apmatypy

(8.92)

sw

YYHUTBIBAIOT B pacueTe NpH Fy, y He MeHee 0,25F .

3a rpaHuIell pacIONOXKEHHS IOLEPEYHOM apMaTyphl pacdeT Ha IIpOfiaBiIMBaHUe
mpou3BoaAT coriacHo 8.1.47, paccMaTphBas KOHTYP PacdeTHOTO IIOTMIEPEYHOTO CEUCHHS Ha
pacctosnuu 0,5k OT rpaHULB pacIoNIOXXEHHs TToNepedHoRt apmaTyps! (pucyHok 8.13). Tlpu
COCPENOTOYECHHOM DAaCHONOXEHUH TONEPEYHOM apMaTyphl IO OCAM IUIOIAAKH Iepenadn
Harpy3ku, KpOME TOTO, PaCUETHBIA KOHTYP HONEPEYHOrO CeUeHMs GeTOHa NMPHHHUMAIOT IO
JHArOHANBHBIM JIMHMSM, CHCAYIODIMM OT Kpas DpACIIONIOKCHMA MOHEPEYHOM apMarypsl
(pucynok 8.11, 2).

Ilonepeunas apmaTypa HAOJDKHA YIOBICTBOPATh KOHCTPYKTHBHBEIM TpeGOBaHHAM,
npuBefteHHsM B 10.3. Tlpu Hapymenwn ykasaHHeIX B 10.3 KOHCTPYKTHMBHBIX TpeGoBaHMit
B pacdeTe Ha IPOAABIHBAHUE CIEAYCT YJUTHIBATE TOJBKO MOIEPEYHYIO apMarypy,
HepeceKarolIyio MUPpaMUAy PoJaBIHBAHUA, IPH 00€CTIeUeHHH YCIIOBHIA €€ aHKEPOBKH.
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I — pacueTHOe nomepeyHOe ceucHHe; 2 — KOHTYP PACYETHOTO MOMIEPEYHOro CeHeHMs; 3 — IpaHMIB! 30HBL,
B MpeieNaX KOTOPLIX B pacdyeTe yYMTHIBAETCA NOMCpeyHas apMmatypa; 4 — KOHTYpP PacueTHOro IOMEpPeuHOro
cedeHHa Oe3 yyeTa B pacyeTe MonepevHol apMaTyphl; 5 ~ KOHTYp IUIOIIANKHM NPHUIOKEHHA HArpy3Ku

Pucynok 8.13 — CxeMa 1/1e1 pacyera xe1e300e TOHHbIX IVIUT ¢ BEPTHKAJLHON paBHOMEpPHO
pacnpegejiecHHOMH monepedHoil apMaTypoli Ha NpoAABIHBaHHE
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Pacuem oanemenmos Ha npodaénusanue npu OelicméuU COCPEOOMOYEHHBIX CUnbl
u uz2ubarouje20 MoMeHma

8.1.49 Pacuer oneMeHTOB O€3 TMONEPEYHOH apMaTyphl Ha IPOJABIMBAHUE IPH
COBMECTHOM  AEHCTBMM  COCPEOTOYEHHBIX CHJIBI M  H3rubaiomero  MOMeEHTa
(cM. pucyHok 8.12) Npow3BOJAT U3 YCTIOBUSA

F M
+

Fouy My

<1, (8.93)

rae F — cocpenorodeHHas cuiia oT BHEITHER HAarpy3KH;

M - cocpenoToueHHbIA  WM3rMbatoOIm\i  MOMEHT OT  BHCIIHEH  Harpysku,
YYHTHIBaEMBIif IPH pacyeTe Ha npojabnuBanue (8.1.46);

Fbuy i My, 1, — IpeIETIbHBIE COCPEAOTOYECHHBIE CHIIA M M3rHOAIOM MOMEHT, KOTOPbIE MOTYT
OBITH BOCHPHUHATHL OETOHOM B pAaCcYeTHOM TONCPEYHOM CEYECHHH MpH HX
pa3AeNBpHOM ACHCTBHH.

B xenezobeToHHOM kapkace 3JaHHH € IDIOCKMMHM HEPEKPHITUAMHU COCPEJOTOYCHHBIA
n3rubaromuit MOMeHT M, paBeH CyMMapHOMY M3THOAIOEMY MOMEHTY B CCUCHUAX BEpXHEH
M HEDKHEH KOJIOHH, IPUMBIKAIOIIHX K IIEPEKPBITHIO B PacCCMATPHBaEMOM Y3JIe.

[Ipenensuyto cuny Fj ., onpenenaior cornacHo 8.1.47.

IpenensHblil H3rubarOmnit MOMEHT M, 4 onipenenatoT o hopmyne

My i = Ry - Wy - g, (8.94)

rae W, — MOMEHT CONPOTHBJIEHUS pAacyeTHOro IMOMEPEeYHOro CEeYEeHHs, ONpeHenAeMblit
coryacuo 8.1.51.
Ilpm pmeficTBUM w3rMOaOLMX MOMEHTOB B JIBYX B3aUMHO MEPUCHINKYJISAPHBIX
HJIOCKOCTAX pacyeT HpOI/I3BOZIXT H3 YCHOBPIX
Fo M, M, <1
Fb,ult be,ult Mby,ult

, (8.95)

rae F, M, u M), ~ cocpenoTodeHHbIe CHTa 1 H3rUGaome MOMERTH B HAllpaBleHUAX ocei
X u Y, y4uThiBacMble NpH pacuere Ha npogaBnuBaHue (8.1.46),
OT BHeIunel Harpy31<n;
Foulty My uit, My w1 — IpEICIBHBIE  COCPENOTOUCHHEIE CHIA M HM3rubarolmue MOMEHTHI
B HanpaBaeHUsX ocedt X H Y, KOTopble MOryT OBITH BOCHPHHSATEHI
GeTOHOM B pacuyeTHOM MONEPEYHOM CEYEHWH IpPH HX DPasAelbHOM
JACUCTRUH.
VYeunue Fy,;, onpenensior cornacho 8.1.47.
Yeunust Mpguir 1 Mpy,, OTUPEAENSIOT COTNACHO YKa3aHUAM, NPHBEICHHEIM BBIIIE, IPH
lICfICTBPlPI MOMEHTA B IIJIOCKOCTH OCEeH Xu YCOOTBCTCTBCHHO.
8.1.50 Pacuer mpo4HOCTH 3JEMEHTOB ¢ IONEPEYHOH apMaTypolf Ha IIpOJaBiUBaHME
TOpU JOSHCTBHM COCPENOTOMEHHOM CHIB W M3rHGAIOMIMX MOMEHTOB B JBYX B3aHMHO
HEPNeHIUKYIAPHBIX INIOCKOCTAX IIPOU3BOAAT U3 YCIOBHS

F M M,

X

+ + < l
F bult + Es‘w,ult M, bx,ult +M sw,x,ult M by,ult +M 5

, (8.96)

w,y,ult
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rae F, M,u M, —cmM. 8.1.49;

Futt, Mpguit @ My oy — IPENENBLHBIC COCPEIOTOYEHHBIE CHJIA M M3THOAlOLME MOMEHTHI
B HanpaBieHWix oceif X u Y, koTopbie MOTYT OBITH BOCIIPHHSTHI
6eTOHOM B pacueTHOM NONEPEHHOM CEYCHHH IIPU UX pasAeIbHOM
AeHCTBHY;

Fuutty Mswsx.utt B My, iy — IPENENBHBIE  COCPENXOTOUCHHBIE CHJIA M HM3THOAIOIMME MOMEHTHI
B HanpaBjleHHsX ocefi X u Y, KkoTophle MOryT OBITH BOCHIPHHATEI
norepeYHoN apMaTypoi pH UX pa3JcIbHOM JCHCTBHH.

Veunust Foui, Myxutr, Moy utt 8 Fyyy, 1 OTIpEREISIOT COTNIACHO yKazaHUsM 8.1.48 1 8.1.49.
Veumust Mgy, xun ¥ My, y,u1, BOCIPHHAMAEMBIC NONIEPESHHON apMaTypoi, HOpMaJIbHOH K

IIPOOJILHOM OCH 3JIEMEHTa M PAacHOJIOKEHHOH PaBHOMEPHO BJIONIb KOHTYpa pacyeTHOrO

CedeHHs, ONpelelsIoT NpH AeHCTBMH M3rubalomero MOMEHTAa, COOTBETCTBEHHO B

HampaBlieHuH oceit X u Y mo dopmyne

Msw,ult =0,8: Isw* WsW> 8.97)

TAE g5 ¥ Wy, — onipenensnor coriacHo 8.1.48 u 8.1.52.
Suavenus Fy o+ Fop e, Mpg i+ Moy tes Myyuy + Mg, o, B ycnosuu (8.96)

TIPHHUMAIOT He 6oee 2F i, 2Mpyuit, 2Mpy, it COOTBETCTBEHHO.

[Monmepeynas apmaTrypa MAOIDKHa OTBEYaTh KOHCTPYKTHBHBIM  TpeOOBaHHAM,
npusefeHHsM B 10.3. [Ipm nHapymieHMH ykasaHHBIX B paszgene 10.3 KOHCTPYKTHBHBIX
TpeGoBaHuif B pacuere Ha NpPOAABIMBAaHME CICAYET YIUTHIBATh TOJBKO IIONEPETHYIO
apMaTypy, [EepeceKalomyio NHpaMuAy IpOAABIHBAaHUA, IpH obecneyeHHW YCJIOBHH ee
aHKEPOBKH.

8.1.51 B ofmem cnyyae 3Ha9eHHA MOMEHTa CONPOTHBIICHHS PacYETHOTO KOHTYypa
GeTOHa U MPONABTHBAHHK Wiy B HaNpaBJIECHHIX B3aHMHO NEPNEHMKYISPHBIX ocelt X n ¥
ONpPENENAIOT 10 hopMye

)
*Wimax

TA€ Ipx(y) — MOMEHT MHEPIIHH PacIeTHOTO KOHTYPa OTHOCHMTENBHO ocelt Yi u X|, mpoxXoasiux
4epe3 ero neHTp TskectH (pucyHok 8.11);
%())max — MAKCHMAIBHOE PacCTOSHHE OT PacCYETHOTO KOHTYpA IO €TI0 LEHTPa TOKECTH;
3HaYeHHe MOMEHTA MHEPIHH Ipyy) ONPEAEIIOT KAaK CYMMy MOMEHTOB HHEPIMH lpyy)i
OTAENBHBIX YYacTKOB pac4eTHOr0 KOHTypPa MOHEPEYHOr0 CEYEHHA OTHOCHTENIBHO
HEHTPATBHBIX OCel, MPOXOAAMINX Yepe3 LEHTP TKECTH pacuyeTHOrO KOHTypa, NIpHHHMas
YCJIOBHO IIMPHHY KKAOTO y4acTKa paBHOI eqUHHLE.
IonoxeHne IEHTPa TAXKCCTH PacHETHOTO KOHTYpa OTHOCHTENIBHO BBIOpaHHOM ocH
olpeIeN 0T No hopMmye

I/Vle(y) = (8.98)

x(») = ZL %0 ) (8.99)
2L
rae L; - AIuHa OTAENBHOTrO YYacTKa PacueTHOTO KOHTYPa;
x{¥)o — PacCTOSHHE OT LIEHTPOB TAKECTH OTAENBHBIX YYacTKOB pacdeTHOro KOHTypa OO
BHIOpaHHBIX OCeH.
Ilpn pacyerax mpHHEMAIOT HaMMEHBINME 3HAYCHHUS MOMEHTOB CONpPOTHUBNEeHHS Wi, M
Wiy .
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MoOMEHT COBPOTHBICHHS PACUETHOrO KOHTypa GeToHa JUI1 KOJNOHH KPYIJIOrO CEYeHHS
onpenensoT 1o dhopmye
2
n(D+hy)
Wy = —m——
4
rae D — quaMeTp KOJNOHHBI,
8.1.52 3nayeHMs  MOMEHTOB  CONpPOTHBICHMS  IONEPEeYHOH  apMaTypsl  IIpH
npofaBnHBaHUM Wi, ;) B TOM ciydae, KOTAa TONEpedyHas apMaTypa paclooMxeHa
PaBHOMEPHO BIONG DPACUYETHOrO KOHTYpa NpPOJABIHMBAHUS B OpeAeNaX 30HBL, IPaHUIE!

Ay

KOTOPOM OTCTOAT Ha PaCCTOSHAU o B KaXIyl0 CTOPOHY OT KOHTYpa HpoJaBIiMBaHus GeToHa

(cM. pucyHnok 8.13), MPHHEMAIOT PABHBIMHM COOTBETCTBYIOINUM 3HAYCHUAM Wiy B Wy,

ITpu pacronoxeHHH HONEepeyHoi apMaTyphl B IIIOCKOM JIEMEHTE COCPEAOTOUEHHO IO
OCAM TpY30BOH IUIOINAJKH, HAPHMEP IO OCH KOJOHH (KpecTooOpa3sHOE pacloNoXeHHe
HOIIEpEYHON apMaTyphl B IE€PEKPBITHH), MOMEHTHI CONPOTHBIEHHUS INONEPEYHON apMaTyphl
ONpPEACIAOT MO TeM )Xe INPaBHJIAM, YTO H MOMEHTHl CONPOTHBICHHA GETOHa, MpHHHMAs
COOTBETCTBYIOIIYIO  (DAKTHYECKYI0 JUIMHY OrpaHMYEHHOTO Y4YacTKa  PaCIONOXEHHS
IOTICPEYHOH apMaTypbl 110  pacueTHOMY KOHTYPY IIpOJABUMBaHMA Lgyx ¥ Ly,
(pucyHok 8.11, 2).

Pacder miIocKoCTHBIX KeJ1e300e TOHHDBIX 3/1eMEHTOB ILIUT H CTeH [0 IPpOYHOCTH

8.1.53 Pacuer no Ipo4HOCTH IJIOCKHX AT NEPEKPHITHH, TOKPHITHIH ¥ GyHIaMEHTHBIX
IUTHT CJIEXYeT IPOM3BOAMTH KakK pacyeT INIOCKMX BBLICHCHHBIX 3JIEMEHTOB Ha COBMECTHOE
neficTBie M3rubaloOmKUX MOMEHTOB B HAaNpPaBlIE€HHHM B3aHMHO MEpPHEHIMKYISAPHBIX ocell H
KpYTALIMX MOMEHTOB, IPHIOXKEHHBIX IO OGOKOBHIM CTOPOHaM IUIOCKOTO BBIICTICHHOTO
3JIEMEHTA, 4 TaKX¢ Ha JCHCTBHE IPOMONBHBIX M IIONEPEYHBIX CHJI, IPHJIOXKEHHBIX MO
60KOBBIM CTOpOHAM IJIOCKOrO djieMeHTa (pucyHok 8.14).

Kpome Toro, npy onupaHuy MIOCKUX IUTHT Ha KOJIOHHEI CIEAYET MPOM3BOAKTE pacdeT

IUIIT Ha NPOJABIMBAHME Ha NeHCTBHE COCPEJOTOYEHHBIX HOPMAJIBHBIX CHJI M MOMCHTOB
coryacHo 8.1.46-8.1.52.

Q y X
Y
X| L ‘MV (

/ \| M, y

7/
M, X
L]
N e
z
Pucynox 8.14 — Cxema ycninii, fefiCTBYIOINAX HA BbiieJIEHHBII NAOCKHIE 3/IeMERT eJHRHYHOM
IMHMPHHBI
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8.1.54 Pacuer 1m0 NpPOYHOCTH IUIOCKMX HJMT B OOIEM ciydae pEeKOMEHAYETCH
MPOU3BOAUTE IyTEM pa3JeICHH IIOCKOTO 3MEMEHTa Ha OTJCTbHEIC CIOM CXAToro 6eToHa u
PacTAHYTOH apMaTyphl M pacdeTa KaxJIoTo CJl0f OTACIBHO Ha JeliCTBHE HOPMAIBHBIX H
C/BMTAIOIMX CHJI B 3TOM CJIOe, IOJYYEHHBIX OT IEHCTBUA H3rHOAIONMX M KpPYTAIHX
MOMEHTOB ¥ HOPMAJIBHBIX cull (pucyHOK 8.15).

1,0

~/
Y
/ s YN
/// = Ny
/;\ A_u
(\3 / le //N)’ ~ .

Pucynox 8.15 — Cxema ycuimii, AeHCTBYIOINNX B GETOHHOM H aPMATYPHOM CJI0AX BbIJEJeHHOI0
JIOCKOT0 3/IeMEHTA NJHTHI (YCHJIHS HA NPOTHBONOJOKHBIX CTOPOHAX YCJIOBHO HEe HOKA3AHbI)

Pacuer nnockux 37MEMEHTOB IUIAT MOXKCT TAKXKE NPOU3BOMThCS Ge3 pasieneHus Ha
crnou GeToHa M pacTAHYTOH apMaTyphl Ha COBMECTHOE ACHCTBHE M3rHOAIOMMX M KPYTAMMX
MOMEHTOB U3 YCJIOBMH, OCHOBaHHKIX Ha 0006HICHHBIX YpaBHEHHSAX NPEACILHOTO PaBHOBECHS:

(Mt = M) (M, M)~ M7, 20; (8.100)
M,y 2My; (8.101)
My 2M,; (8.102)
My =M, (8.103)

rme M, M,, M,,— usrubaromue ¥ KpyTAIIHE MOMEHTEI, NEHCTBYIOLUIME Ha BBLICICHHBIH
TIIOCKHH 3JIEMEHT;
M uity My, i, Myy i — IpEAENBHBIE H3THOAIOMUE H KPYTANIME MOMEHTHI, BOCIPUHUMAEMBIC
TUJIOCKMM BBIICTICHHBIM 3JIEMEHTOM.
3HayeHHs MPEeNeNbHBIX H3THOANOMMX MOMEHTOB My, M M, .1 CIIENYET ONpENendTh U3
pacyeTa HOPMAJBHBIX CEYCHMH, IEPICHANKYIAPHBIX OCSIM X H Y, IIIOCKOrO BBIIEIEHHOTO
3NIeMEHTAa C IPOJOJIBHOM apMmaTypoii, mapamlensHol ocaM X H Y, cOIMIacHO yKa3aHMAM
8.1.1.-8.1.13.
3HaueHUs NpeeNbHbIX KPYTAIMX MOMEHTOR CIEYET ONpPENeaATh N0 GeTory Miyy i 1
IO pacTSAHYTOM MPOJONBHOM apMaType My i 110 GopMynam:

My, i =0,1R,H%h, (8.104)
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rae b u h —mMenpmmii M GonplMA pasMepsl COOTBETCTBEHHO IIIOCKOTO BBLAETIEHHOTO
3IEMEHTa;

Msxy,ult = 0’ SRS (As_x + Asy)h() 5 (8105)

rae As 1 Ay — IIOMANH CEUEHU IIPOJOIBHON apMaTyph! B HallpaBIICHUH ocel X 1 Y
hy — paGoyast BEICOTa IIOIEPEHHOTO CEYECHUS IIIUTEL

Jonycxaercs NpUMEHATP M JAPYIM€ METOLBI pacdyeTa IO IPOYHOCTH IIIOCKOro
BBIICICHHOTO 3JIEMEHTa, IIONYYEHHbIE HAa OCHOBE pABHOBECHS BHEIIHMX YCHIIMH,
JeficTByIomMX M0 GOKOBBIM CTOPOHAM BBHIAENEHHOI'O 371€EMEHTa M BHYTPEHHHX YCHIHH B
IHaroHaTbHOM CE€YCHHUH ITOCKOr0 BRIAEIECHHOrO 3JIEMEHTA.

[Ipu neiicTBHM Ha BBINENCHHBIN IUIOCKUH 3JIEMEHT IUTMT TaKXke IPOJONBHOM CHIIBI
pacder ciexyeT HpOM3BOAMTH KaK JUIS BBIICICHHOTO IUIOCKOTO JIEMEHTa CTEH COINIacHO
8.1.57.

8.1.55 Pacyer mIOCKOTO BEBIAEIEHHOTO 3JIEMEHTa Ha JeliCTBUE MONEpPEYHBIX CHII
clenyeT NIpOU3BOAUTD U3 YCIOBHUA!

2 .9 (8.106)
Qx,ult Qy,ul!

rae Oy 1 O, — nonepeussie  Cwibl, AeHcTBylomMe TO OGOKOBBIM CTOpPOHaM ILIOCKOTO
BBLIENIEHHOTO JJIEMEHTA;
Oxuit 1 Oy iy — IpEICBHBIE TIONEPEHHEIE CHJIBI, BOCIPHHYMAEMBIE IUIOCKUM BBIIENCHHBIM
3IEMEHTOM.
3HayeHUs NPeAENBHbIX NONEPEHHBIX CHJI OMPERLIAIOT 1o hopMyIe:

Qult = Qb + st’ (8.107)

rae Oy H Qs — OpeaeiIbHbIe TOIEPEYHBIE CHITHI, BOCIPHHAMACMbIE COOTBETCTBEHHO OETOHOM
U TIOTIEpEYHOM apMaTypoit U onpezenseMsle 1o GopMynam:

Oy =0,5R,,bhy ; (8.108)

Osw = 5wy » (8.109)

TI€E 5w — UHTEHCUBHOCTD MOMNCPEYHOro apMUpPOBaHus, onpeaeiseMas no popmyne (8.59).

8.1.56 Pacuer no npo4HOCTH CTEH B 00IIEM ClTyuae ClIeAyeT IPOU3BOJUTE KaK IIOCKUX
BBIIC/IEHHBIX JJICMEHTOB HA COBMECTHOE JeHCTBHE HOPMAIBHBIX CHJI, H3rubaromux
MOMEHTOB, KPyTALIIMX MOMEHTOB, COBMIAIOIIMX CHJI, NOMEPEYHbIX CHJI, MPHIIOXKEHHBIX IO
GOKOBBIM CTOPOHAM INTOCKOTO BBIAEIEHHOrO 3lieMeHTa (pHCYHOK 8.16).

8.1.57 Pacuer cTeH B 00IIEM clTyyae peKOMEHAYETCS IIPOM3BOJMUTH IIyTEM pa3fe/eHHUs
IJIOCKOTO JIEMEHTA Ha OTIACILHEIE CIIOM CXATOro 6E€TOHA M PAcTAHYTOH apMaTyphl M pacdeTa
KaXJI0ro CNosi OTAENbHO Ha JAEHCTBHE HOPMAIBHBIX M CHBUTAIONMX CHJ B 3TOM CJIOE,
HOJIYYEHHBIX OT JACHCTBHA H3rubalomMX M KPYTAIMX MOMEHTOB, OOIIMX HOPMAIbHBIX H
CIIBUTAIOIUX CHIL
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Pucynok 8.16 - Cxema ycunnii, JeiicTBYIOINX HA BbIeIeHHbIN NIOCKHIA 3/1leMenT eXHHMIHOK
LIMPHHBI CTeHbI (YCHIHA HA HPOTHBONOJOXKHBIX CTOPOHAX YCJIOBHO HE NOKA3AHbI)

Homyckaercs TMpOM3BOAUTL pacueT 6Ge3 pas3jeleHHMs Ha clou OeTOHa W PacTAHYTOf
apMaTyphl OTAENBHO U3 INIOCKOCTH CTEHEl HAa COBMECTHOE AeHcTBHE M3rubalomux MOMEHTOB,
KPYTHIIMX MOMEHTOB ¥ HOPMAJIBHBIX CHJ M B IUIOCKOCTH CTEHBI Ha COBMECTHOE JedCTBHE
HOPMAJIbHBIX U CABUTAIOIIMX CHIL.

Pacyer creHbl B CBOEH IUIOCKOCTH pPEKOMEHAYETCS IIPOM3BOIMTH M3 YCIIOBMH,
OCHOBAaHHBIX Ha 0000INEHHBIX YPaBHEHHSAX NPEACIBHOIO PaBHOBECHS:

(Nt = N XNy =N = N2, 205 (8.110)
Ny 2Ny (8.111)
Ny =N, (8.112)
Nyt 2 Noy s (8.113)

rae Ny, Nyu Ny — HOpMATBHBIC ¥ CABHTalOIIMe CHIBI, JCHCTBYIOIME IO GOKOBBEIM
CTOpOHaM IIJIOCKOTO BBLIEIEHHOI'O JJIEMEHTa;
Neuits, Nyuit i Ny yir — IpeieNbEble HOPMabHBEIE W CABHMTAIOIIUE CUJBI, BOCIPHHHUMaeMbIe
IUTOCKHM BBLICJICHHBIM JJIEMEHTOM;
3HaueHMs peeNbHBIX HOPMANBHBIX CHI Ny, 1 N, CICTyeT OmpeRensaTh U3 pacyeTa
HOPMAJIbHBIX CEYCHUH, NEPIEHIUKYILIPHBIX 0CAM X U Y, IIIOCKOTO BBIAENICHHOrO 3JIEMEHTA C
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BEPTHKaNbHOH M TOPH3OHTANLHON apMaTypoii, HapallenbHOM ocsM X u Y, cormacHo
yxaszanusam 8.1.14-8.1.19.

3HaueHHs NPENCABHLIX CABHTAIOMINX CHJI CIEAYET ONPEACAATD N0 O6ETOHY Npyy i U 1O
apMarype Nsy, . 10 popMynaMm:

Npyyuir =0,3R, 4y, 8.114)
rae A, — paboyas romank NONepeYHoro ceueHus 6eToHa BBIACIEHHOrO JIEMEHTA.
Nsxy,ult =0,5R, (4, +Asy) > (8.115)

rae Ag ¥ Agy — TUIOWANL CEYEHHA apMaTypsl B HaNpaBieHHH ocefft X u Y B BbyieNeHHOM
JJIEMEHTE.

Pacuer M3 mNNOCKOCTH CTEHH NPOU3BOJAT AHAIOTMYHO pacdeTy IUIOCKHMX IUTHT
NEPEKPHITHH, ONpeneNss 3HaUeHNS NPEACTBHBIX H3rHOAIMX MOMEHTOR C YS€TOM BJIHSIHUS
HOPMAJIBHBIX CHJI.

JomyckaeTcss IpPHMEHATh W JPYFHE METOOBI pacyeTa MO HPOYHOCTH ILUIOCKOTO
BBUIENCHHOTO 3JIEMEHTA, IIONYYCHHBIC HAa OCHOBE pABHOBECHA BHEINMHAX YCHIHA,
JEHCTBYIOMHX MO OOKOBBIM CTOPOHAM BRBIACICHHOrO 3/EMEHTa, H BHYTPEHHMX YCHIHH B
IMarOHAJBHOM CEUEHHHU BBIIEICHHOrO JJIEMEHTa.

8.1.58 Pacuer mo NPOYHOCTH IUIOCKHX BBHIICIEHHBIX 3JIEMEHTOB CTEH HA JEHCTBHE
HONEPEYHBIX CHII CIEAYET NPOM3BOJAMTh aHANOIHYHO PACYETy IUIHT, HO C y4eTOM BIMSHHA
IIPOJOJBbHBIX CHIL.

8.1.59 Pacuer mo TPEIMMHOCTOMKOCTH INHT (O OGPA30BAHMIO M PACKPLITHIO TPEIIMH
HOPManbHBIX K IpOJNOJNBHOR OCH 3IeMEHTa), CledyeT IPOM3BOAMTH HA JACHCTBHE
M3rH6atoIKMX MOMCHTOR (6€3 yueTa KpYTAIUIMX MOMEHTOB) COITIacHO yKa3aHUAM pasjiena 8.2.

8.2 Pacuer 3jemMentTOB KeJ€306€TOHHBIX KOHCTPYKNHIl 1O NpeNeJbHBIM
COCTOSTHMSIM BTOPOI IpyNIibl

O6mue moJ1oxenunst

8.2.1 Pacuers! 10 MPeENbHBIM COCTOSHUAM BTOPO IPYIIIEI BKIIFOYAIOT:

pacuer 10 06pa3oBaHHIO TPELIHH;

pacdeT 10 pacKphITHIO TPELIHH;

pacHeT 110 AedopMaIusmM.

8.2.2 Pacuer mo o6pasoBaHUIO TPCIUMH IIPOU3BOIAT, KOIJa HEOGXOMMMO OGECIEUHTE
OTCyTcTBHE TpemuH (cM. 4.3), a TakKe KaK BCIOMOraTeIbHEIN [P Pacyere 110 PACKPHITHIO
TPEIIMH U 110 JepopManusaM.

8.2.3 Ilpu pacuere o 00pa3zoBaHMIO TPEIUMH B LEJAX MX HeNONMyLeHUs KoadduimesT
HaJeXXHOCTH 110 Harpy3ke IpUHUMAIOT Y,>1,0 (kak mpu pacuere mo npoyHocty). [Ipu pacuere
IO PacKpheITHIO TPEIIMH M Mo aedopmanuaM (BKIIOUAss BCIIOMOraTeNbHBIA pacyer 1o
06pazopanyIO TPELMH) IPHHAMAIOT K03()QHIHUEHT HaJeXXHOCTH 110 Harpyske vy = 1,0.

Pacuer xee306€TOHHBIX 31EMEHTOR 110 00PA30OBAHMIO H PACKPBITHIO TPEIMH

8.2.4 Pacyer *ene300€TOHHEIX 3MEMEHTOB MO OOPa30BAHHMIO TPELIMH IOPOM3BOIAT H3
YCTOBHS:

M>M

cre

(8.116)
rae M — marubaronuit MOMEHT OT BHEINHeH HArpy3Kd OTHOCHTENBHO OCH, HOPMANBHOl
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K TIIJJOCKOCTH JEHCTBMA MOMEHTAa M NPOXOAAIICH depe3 NIEHTp THKECTH
NIPHBEICHHOT0 NOMEPEYHOTO CEYEHMA DIIEMEHTa,;
M,y — n3rubaronuit MOMEHT, BOCIPHHHMAEMbIi HOPMANBHBIM CEYEHHEM 3JIeMEHTAa IIPH
00pa3oBaHUH TpeIlHH, onpexendeMslit mo dopmyie (8.121).
Ins neBTpanbHO pPacTAHYTHIX 3JIEMEHTOB OOpasoBaHHe TpPEIUMH ONpPEedendloT U3
YCIIOBUS:

N>N,,, (8.117)

rae N — IpoJoibHOE pacTATHBAIOIIEe YCHIIHE OT BHELIHEH HarpysKky;
Nere — IDOJONIBHOE  PACTATMBAIOINEGE  YCWJIME, BOCIPHHHMAcMOE  OSJIEMEHTOM  IIpH
o6pa3oBaHmM TpEIIHH, ompeaenseMoe cornacto 8.2.13.

8.2.5 B Tex ciyvasx, KOTAa BRMIONHAIOTCA ycnosus (8.116) umu (8.117), BemonmHsior
pacueT II0 PACKpPHITHIO TpEeMUH. Pacyer XXene306€TOHHBIX 3JIEMEHTOB IIPOM3BOMAT IO
HENPOAOIKHTENSHOMY H IPOROINDKUTENBHOMY PACKPRITHIO TPEIIHH.

HemponomxuTenshoe pacKpeITHE TPEIIHH ONpPENEIAIOT OT COBMECTHOIO AEHCTBHSA
DOCTOAHHBIX M BPEMEHHBIX  (JUIATENBHBIX H  KpPAarKOBPEMEHHBIX)  Harpysok,
MIPOJODKUTENBHOE — TONBKO OT MIOCTOSHHBIX M BPEMEHHBIX JUIMTC/IBHEIX HAarpy3ox (4.6).

8.2.6 Pacuer 110 pacKphITHIO TPEIIMH IPOUZBOAAT U3 YCIOBHA:

Appe < ere,ults (8.118)

TIE Qg — IINPUHA PACKPHITHA TPEHIMH OT JCMCTBMA BHEINHEH Harpy3ky, onpefenfeMast
cornacHo 8.2.7, 8.2.15 - 8.2.17.
Qre,uit — IPEAEIIBHO JOIYCTHMAS IIHPHHA PACKPEITHSA TPEINHH.

3HaYEHHUA Ay IPHHUMAIOT PABHEIME:

a) U3 yCJIOBHA 00eCcIIedeHHA COXPaHHOCTH apMaTypEI

Kknmaccos A240...A600, B500:

0,3 MM — IIpH OPOXOMKUTENEHOM PACKPEITHH TPEIIHH;
0,4 MM — TIpM HEMPOROJDKUTENLHOM PAaCKPEITHY TPENIHH;

Kinaccos A800, A1000, B,1200-B,1400, K1400, K1500 (K-19) m K1500 (K-7), K1600

auameTpoM 12 Mm:
0,2 MM — IpY IPOO/KUTEITLHOM PACKPBITHH TPEIIHH;
0,3 MM ~ IpH HENPOROKHUTEIHHOM PACKPHITHH TPEIVH;
KinaccoB B,1500, K1500 (K-7), K1600 muamerpoM 6 1 9 mm:
0,1 MM — IIpH IPOODKUTENIEHOM PAaCKPHITHH TPEIIUH,
0,2 MM — TIpE HEIPOAOIDKUTEIFHOM PaCKpBITHH TPELIUH;

6) U3 YCIIOBHA OrpaHWYeHHs IPOHUIIAEMOCTH KOHCTPYKINHI

0,2 MM — IpH IPOROJDKMTENEHOM PAaCKPBITHH TPEINHH,

0,3 MM — NIpH HENPOJOIDKUTENLHOM PAaCKPHITHH TPEIIHH.

8.2.7 Pacqer = Xene300eTOHHBIX  DJIEMEHTOB  CliefyeT  NPOH3BOAUTH 1O
OPOAOKUTEILHOMY M IO HENPOJODKHTEIBHOMY DACKPHITHIO HOPMAIBHBIX M HARKJIOHHBIX
TPEUIHH,

HInpuHy IpOAOIKATENHHOr0 PACKPHITHS TPELIMH ONpEeLeioT o GopmyIe

Aere = Bepet s (8.119)
a IIMPHHY HEMPOIOLKATEILHOTO PACKDPHITHS TPEIIHH — IIo hopMyIte
Aope = Gppcl T 0pred —Gppe3 (8.120)
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rac a.,. —IUMpuHa pPacKpBITHA TPCIMWH OT INPOXO/DKHTENBHOIO IEHCTBHS MOCTOSHHBIX

U BPEMEHHBIX JUIMTEIbHBIX Harpy30K;
Qgpey — IIAPHHA PACKPHITHA TPEINMH OT HENPONOLKUTENHHOTO JEUCTBHUA MOCTOAHHBIX

U BPEMEHHBIX (IIUTENBbHBIX M KPAaTKOBPEMEHHEIX) HAIPY30K;
4,3 — IOHPHHA PACKPHITHA TPEIIUH OT HEMPOROIDKUTETHHOIo JAeHCTBHA HMOCTOSHHBIX
¥ BPEMEHHBIX JIHTENbHBIX HAPY30K.

Onpenenenne MoMenTa of6pa3zoBaHus TpeluH, HOPMAJILHBIX K NPOAONLHOH OCH
3J1eMEeHTa

8.2.8 Usrubaromuit MOMeHT M. mnpu obOpasoBaHMH TpelwH B obmeM ciydae
onpeaenseTcs 1o AehpopMaMoHHOH Moeu cornacHo 8.2.14.

JI51st 5neMEeHTOB IIPSIMOYTOJIBHOTO, TaBPOBOTO HIIH ABYTaBPOBOTO CEUYEHHS C apMaTypoil,
PACMOJIOKCHHOR y BepXHell M HHXHeil rpaHel, MOMCHT TPEIIHHOOOpa3soBaHHA C YYETOM
Heynpyrux nedopManuii pacTAHYTOro 6€TOHa HOIMYCKAeTCs ONpPEAeNiTh COrIaCHO YKa3aHHAM
8.2,10-8.2.12.

8.2.9 JlomyckaeTcs MOMEHT OOpa3OBaHUS TPEIUUH ONpenelaTh Ge3 ydeTa HEeynpyrHX
nebopmamuii pacTaHyToro GeroHa mo ykasanusM 8.2.11, mpuHmMas B ¢dopmyne (8.121)
Wpi=W,ea. Ecnu npu 5ToM ycnoBue (8.118) mmu ycnosne (8.139) He ynosnerBopsiorcs, TO
MOMEHT 00pa3oBaHHA TPEIMH CJIEAYeT ONPEACIATs C Y4eTOM Heymnpyrux aedopmanmit
pacTaHyTOro GETOHa.

8.2.10 MomeHT o0Opa3oBaHMA TpemMH C Y4eTOM Heynpyrux zaedopmauui
pacTsSHYTOro O€TOHa ONPENENIAIOT B COOTBETCTBHHU CO CIEAYIOIIMMH IOJOXKEHHAMHU:

cedeHus nocie AehOpMUPOBAHUS OCTAIOTCA IUIOCKUMH,

3MIOpPY HaNpsHKEHUH B CxaToH 30He GeTOHA NIPHHUMAIOT TPEYTONBLHOM HOPMEI, KaK JUIs
ynpyroro Tena (pucysok 8.17);

SMIOPY HaNpsKEHUH B PacTAHYTOM 30He GeTOHa NPUHHMMAKOT TpamelHEBHAHOH GopMEI
C HANPKEHWAMH, HE NPEBBINAIOIIMME PACUeTHHIX 3HAYEHHH CONpOTHBIEHHS OeToHa
PacTHKEHUIO Ry sor;

OTHOCHTENBHYIO Ae(OopMallMio KpalHEro PacTAHYTOrO BOJNOKHa OGETOHA IPUHHMAIOT

paBHOH ee NpeNeNbHOMY 3HAYEHWIO €, TPH KPATKOBDEMEHHOM HNCHCTBHH Harpy3Ku
(8.1.30); npu AByx3na4HOj smope Aedopmalliii B CEUEHUHN IIEMEHTA €y, ,;, = 0,00015;

HAIIPDKEHHS B apMaType MPHHUMAIOT B 3aBHCHMOCTH OT OTHOCHTENBHBIX Ac(opMalimii
Kax JUif yIpyroro Tena.

8.2.11 MoMeHT o00pa3oBaHHS TpeIIMH C Y4YETOM HEynpyrux medopmanmit
pacTaHyTOro 6eToHa ompenesIoT no dhopmyse

Mcrc = Rbr,ser 'Wpl iN'ex; (8.121)

rae Wy, — ynpyromiacTUHecKuii MOMEHT CONPOTUBIIECHUS CEIEHHU JUIL KPaifHEro PacTAHYTOTO
BONTOKHa 6eToHa, ompeeNnseMslit ¢ yueToM monoxenuit 8.2.10;
€x— PacCTOSHHE OT TOYKM INPHWIOKEHHS NpoAonbHOH cunel N (pacnonoxeHHOH
B LIEHTPE TOKECTH MPHBEAECHHOTO CeYeHHs deMeHTa) 10 AApOoBOif ToukH, Haubonee
yOaJIleHHOM OT pacTAHYTOR 30HBI, TPEIMHOOGPa30BaHHE KOTOPOH NpoBepsAeTcs.
B dopmyne (8.121) 3HaK «IUTOCY MPHHEMAIOT MPH CXXUMaIOIell MPoRobHOI cuie N,
KMHHYC» — [IPH pacTATHBAIOLICH CHITE.
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w
X =Y.
v

Y1

el

X
m
B4

el (o2

Epr2 RI)I,A’(‘I’ Epr2 Rbl,scr

1 — VpoBeHB LEHTpa TAXKECTH MPHBEEHHOTO NONIEPEYHOro CEUeHUA

Pucynok 8.17 ~ Cxema HanpsikeHHO-1e)OPMHPOBAHHOIO COCTOSTHUSI CeYeHHs 3 IeMeHTa NPH
npoBepKe o6pa3oBaHMs TPeIMH NPH JeiicTBHE u3ruGamomero MmomenTa (a), m3rubatomiero
MOMEHTA ¥ NPoAoJLHON cHJIbI (0)

Jins MpAMOYTONBLHBIX CEYEHHMH H TaBPOBEIX CEYCHMH C IIOJKOH, PaclONOKEHHOH B
cxaTof 30HE, 3HaueHHE W, NpH JNEHCTBHH MOMEHT4 B IUIOCKOCTH OCH CHMMETPHM
JOMYCKaeTCs MPHHUMATE PaBHBIM

Wy =1,3W,.4, (8.122)
rie Wyed — YOPYraii MOMEHT COTIPOTHBJICHHS IPUBENCHHOIO CEYECHUS MO PAcTAHYTOH 30HE

CeYeHHs, OnpeeNsieMblil B COOTBETCTBHHM ¢ 8.2.12.
8.2.12 Mowmenr conpotusneHus W,y ¥ pacCTOSHHUE e, ONPEACNAIOT No dpopMynam:

W, =tred. (8.123)
t
o, = red (8.124)
Ared

rae I,ed—MOMCHT HHEPIUHA ITPUBCACHHOIO CCYCHHA DJIEMEHTAa OTHOCHTCIBHO €ro NCHTpa

TAXKECCTH
’ .
Loyg=1 +I;-a+1I; -a; (8.125)
1, I, I'y— MOMEHTBI MHEpLHH CedeHHl GeToHa, pacTAHYTOH apMmaTyphl M CXKaTOH apMarypsl
COOTBETCTBCHHO,
Ayed— IUIOINAAD TIPHUBENEHHOTO INONCPEYHOrO CEYUEHHs SleMEHTa, onpejeldemas II0
dbopmyie

A =A+A o+ 4 -a; (8.126)

o, — K0o)bULHEHT IpUBeIeHUs apMaTyph! K 6eToHY
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E

oa==%;

Ey

A, A, A; —UIOIMand TIONMEPEYHOro CeyeHHs OeToHa, PacIAHYTOH M CXATod apMaTyphl
COOTBCTCTBEHHO,
¥:— paccTosHue OT HauGolee pPacTAHYTOrO BOJMOKHa GeTOHa O LEHTPa TKECTH
IPUBE/ICHHOTO IONEPEYHOTO CEYECHHS dIEMEHTa
Sr,red

t
Ared

>
31€Ch S req — CTATHYECKUIM MOMEHT ILIOLIANY NIPUBEACHHOTO IIONIEPEYHOIO CEUCHUS MEMEHTA
OTHOCHTENHbHO Haubosee pacTAHyTOTO BOJIOKHA O€TOHA.
JonyckaeTcs MOMEHT COLIPOTHBIEHUS W,.q OTIPENENATE O3 YHETa apMATYPBL.
8.2.13 Vcumme N, npu o6pa3oBaHUHM TPEIIUH B LCHTPAILHO PACTAHYTHIX IEMEHTaX
oIpenensIoT 1o GopMmyie

Nepe =444 'Rbl,ser- (8.127)

8.2.14 Onmnpenenesve MoMeHTa o00pasoBaHHS TPEIIUH Ha OCHOBE HeNHHEHHOU
nedhopMalOHBO# MoJenM MPOU3BOAAT MCXOAT H3 OOIMX MoJoKeHMil, MpUBEJCHHBIX B
6.1.24 n 8.1.20-8.1.30, Ho ¢ yderoM paboTel 6eTOHa B pacTAHYTOH 30HE HOPMAIBHOIO
CeUeHMA, OmpefensdeMofl AuarpaMMoif COCTOSHMSA pacTaHyroro OeroHa cornacHo 6.1.22.
PacyeTHBIC XapaKTEPUCTHKH MaTepHanoB NPHHAMAIOT JUI NpeJeibHBIX COCTOSHHH BTOpOH
IPYTIIIEL

3nauenve M., ONPENENAIOT M3 PEIICHHA CHUCTEMBI YpaBHEHHH, NpEJCTaBICHHLIX B
8.1.20-8.1.30, npuHEMAas OTHOCHTENEHYIO AehopMamuio 6eTOHA £ max Y PACTAHYTON IpaHM
3JIEMEHTa OT AeHCTBHA BHEINHEH Harpy3Ku, paBHOH MmpelJeIbHOMY 3HAYCHAIO OTHOCHTENBHOM
nedopmanmu GeToHA IPH PACTKEHHH €5y 4, ONPEEIIEMOMY COTNIacHO yka3aHuaM 8.1.30.

Pacder mHEPHHBI PACKPLITHS TPENIHH, HOPMAJIBHLIX K NPOXOALHOM 0CH 3/1eMenTa
8.2.15 IllupuHy pacKpHTHS HOPMANBHBIX TPEHMH a,.; (=1, 2, 3 — cm. 8.2.7)
onpezensaoT no popmyne

Ss .

ol (8.128)

$

Gepei =P P2 P93 Vs

T/ie G;— HalIpXKEHWE B TPONONBHOM pAacTAHYTON apMarype B HOPMAIbHOM CCYCHHH
C TPEIMHOM OT COOTBETICTBYIOIIEH BHEIIHEH Harpysku, ONpefeNseMoe COINIaCHO
8.2.16;

I;—6azoBoe (O3 ydeTa BIMAHUA BHAA MOBEPXHOCTH apMaTypHI) PAcCTOAHHE MEXIY
CMEXHBIMA HOpMaJIbHBIMHU TPEIUHAMH, onpezeiaeMoe cornacho 8.2.17;

Y — KO3b@UIMERT, YIHTHIBAIONMMY HEPABHOMCPHOE DpACIpeleICHHe OTHOCHTENBHBIX
Jaedopmanuit pacTAHYTOH apMaTypbl MEXIY TPELIMHAMH; JOMYCKaeTcss NPHHAMATDH
xo3bdunuent y; = 1; ecnu npm stoM ycnorde (8.118) He ynomierBOpseTcH,
TO 3HAYCHHE Y CIEAYET onpeaensts no popmyie (8.138);

¢; — K03QHUIHEHT, YUIMTHIBAIOMHKN  NPONOIDKUTENLHOCTh  JEUCTBHA  HarpysKH,
MIPYHUMAEMBIH paBHBIM:
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1,0 — npu HenpoAOJDKUTENEHOM JeHCTBUH HAarpy3KH;
1,4 — mpu NpoOAOKUTENHHOM JCHCTBHU HAarpy3KH;

¢ — koophuImenT, yunThBaOmME TpoQMWIL HPOAONBEHON apMaTyphl, TPHHUMAEMBIA
PaBHBIM:
0,5 — 1st apMaTyphl NEPHOAMIECKOT0 NPodHIs M KaHATHOM;
0,8 — nng rnangxoif apMaTypsI;

@3 — K02 QHIHUEHT, YYHTHIBAIOIINIH XapaKTep HArpY>KCHUs, IPUHUMaeMbIl paBHEIM:
1,0 — oy 571eMeHTOB H3rHOaEMBIX ¥ BHEIEHTPEHHO CXKATHIX;
1,2 — 11 pacTSHYTBIX 3IEMEHTOB.

8.2.16 3naveHHMs HalpsXeHHA G, B PaCTAHYTOH apMarype M3rHOaeMBIX 3JIEMEHTOB
ompezeNnsIoT no hopmyne

_ M-y

7 sy (8.129)
red

§

rue Ired,yc —MOMEHT HHEPIHH H BBICOTA CKaTo# 30HEI NPUBEACHHOTO IIONEPEYHOrO

CCUYEHHS SJIEMCHTA, ONpeleIieMble ¢ YYETOM IUIOIIANH CEYCHMS TOJIBKO
CXaToif 30HE! OeToHa, IUIOWIajel CeYeHMs PACTAHYTOM M CXKaToif apMaTypbl
corinacHo 8.2.27, NpWHHMas B COOTBETCTBYIOIMX (popMysiax 3HaYeHUS
ko3¢ duIHEHTA IPHBEACHHS apMaTypHl K 6ETORY Ol ) =y .

Jns usruGaeMbix 3neMeHTOB y.=x (pucyHok 8.18), rme x — BbIcOTa CXKaTOH 30HBI

GeToHa, onpeaenseMas cornacHo 8.2.28 npu o, = oy .

3HayeHue koddduuMeHTa NPUBENCHHS apMaTypel k O€TOHY ¢ ONpENCIAIOT IO
bopmye
Es

Og = N
Eb,red

(8.130)

51

rae Ep yeq — IpUBERSHHBIH MOAYIEL AedopManiuy cxkaToro 6eToHa, YIMTHIBAIOLNK HEYIPYTHE
nedopmarun cxatoro 6eToHa H onpeneNnseMblii o gopmyse

R
Epyeq =—22. (8.131)
€p1,red

OrHOCHTENBHYIO AedopMalio 6ETOHA €5) g IPUHHMAIOT paBHOH 0,0015.
JlonyckaeTcs HalpsHKeHHE O ONPeNeNsTh 1o popMye
— (8.132)

s ]
z, - A

THE z, — PAaCCTOSHHE OT LEHTpa THAKECTH PacTAHYTON apMaTypbl A0 TOYKH HPUIOKEHHS
PaBHOJEHCTBYIONIEH YCHIIHMIA B CKATOM 30HE DJIEMEHTA.
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M=
&

6 [
€p Cp €y Gy
' cf, c.vl 7 5:’ O','
A.\_ < M As >‘\4
il
M a N =
~L =L 17
/
/ /
As, /8‘ O, A.v / 0,
Jmssimal —] A—E“- PR
— l

] — ypoBEHb LIEHTPa TAXKECTH NPUBEJCHHOTO MONIEPEYHOrO CEYEHUA

Pucynox 8.18 — Cxema HanpsizkeHHO-1e(hOPMHUPOBAHHOrO COCTOSIHASA 3JIEMEHTA € TPEIIHHAME
npH AeiicTBun H3rnGarouero Momenra (a, 6), U3ruGaromero MOMEHTA M NPOAOJIbHOI cHibL (8)

Jis 37eMEHTOB NPSIMOYTONBHOTO NMOMNEPEUHOro CEeYeHHs MpH OTCYTCTBHH (Wi 6e3
YY€Ta) CXaToH apMaTyphl 3HaYEHHE z, OMPERENAIOT Mo dopmyie

zs=h0_§ : (8.133)

Jns sneMeHTOB NpPSAMOYrOJBHOTO, TaBpPOBOLO (C INONKOW B CXKAaTo# 30HE) M
ABYTaBPOBOT'O HONIEPETHOTO CEUEHHS JOMYCKACTCS 3HaYeHHe z, IpMHUMaTh paBHEM 0,87 .

[Ipu meficTBum msrubarommero MoMenTa M M NPoROIbHOIM cHIbl N HaIpsXCHHE O, B
pacTiaHyToOM apMaType ONpeAcIaIoT o Gopmyie

G. = M(h()_yc)i N
g Ired Ared

ay s (8.134)

rne A,ed,yc ~ IJIolaas IIPUBCACHHOIO MONCPECUYHOro CECUYCHUA JJICMEHTA U PACcCTOAHUE OT

Hanboee CXaToro BOJOKHa O€TOHa [0 LEHTpa THKECTH IIPUBENEHHOI'O
CeUeHHs, ompeneiseMple Mo OOmMM IpaBHIaM pacyeTa TEOMETPHYECKHX
XapaKTEepUCTHK CEYCHHIH YIPYTHMX SJIEMEHTOB C Y4eTOM IUIOIEaNU CEUCHHS
TONBKO CXkaToit 30HBI O€TOHa, TUIOIAAEH CEYCHMS PACTAHYTOH M CxKaTol
apmartypsl cornacHo 8.2.28, npuanMas ko3(pHUIAEHT NPUBENCHAA apMaTyphl
K GeToHy O .

JlonyckaeTcs HanpspKeHHe G OMpEAENATH 1o dpopmyie
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+
o, =N 22) (8.135)
Az

TAC és— PacCTOAHNE OT LCHTpa TXKECTH pacmHyToﬁ apMaTypbel IO TOYKH HOPHIIOXKECHUA

" M
IIPOAOJIBHON CHIIBI Nc YUYCTOM IKCUCHTPHCHTETA, pABHOT'O 7\,— .

Ji1s 3eMeHTOB IIPAMOYTOJIBHOIO CEYeHHs NMPH OTCYTCTBHH (Mnd Oe3 ydera) cxaroit
apMaTypsl 3HaYeHHME 2, JOIycKaeTcss omnpefeaars mo ¢opmyne (8.133), B xoTopoit

X, — BBICOTAa CXKaToi 30HEI GETOHAa C Y4eTOM BIIMSHHUS NPONONBHON CHIBI, OlpejenseMast
cornacHo 8.2.28, npunuMasn ko3dHHIHEHT MPUBENEHAS apMaTYPhI K GETOHY O 5 =L .

JUIs  SNEeMEeHTOB NPAMOYTONBHOrO, TaBpPOBOrO (C MONKOM B CXKaToli 30HE) H
QBYTaBPOBOT'O MIONEPETHOTO CEYCHUS JOIYCKaeTCA 3HAYCHUE z, IPHHAMATH paBHEM 0,7/, .

B tdopmynax (8.134) u (8.135) 3HaK «TroCc» IPHHUMAIOT OpPH PacTATHBAIOIIEH, a 3HAK
«MHHYC) IIPH CKUMAIOMIEH NPOAOBHOM CHIIE.

HamnpsxeHus 6; He JOJDKHEI IPEBLINATE Rj gy

8.2.17 3naucHus 06a30BOTO pACCTOSHHSA MEXJYy TpelIMHAMH I OIpPECIAIOT IO
¢dopmyne

ls:O,S-fzb—'-ds (8.136)

§
¥ puHEMaloT He MeHee 10 d; u 10 cM u He 6omee 40 d; u 40 cm.
3nech Ap — IIOIAAb CEYEHHs PACTAHYTOro GeToHa;
A — nyomans ceYeHUA pacTAHYTOH apMaTypbl;
ds — HOMUHAJIBHBIN AHAMETp apMaTyphl.
3HaueHus A, ONpeeNdioT MO BhICOTE PAaCTAHYTOH 30HbI OETOHA X;, HCHIONB3YA NpaBHia
pacdeTa MOMeHTa 06pa30oBaHUs TPEIIHH COrIacHo ykasanusam 8.2.8 — 8.2.14.
B mobom ciyyae 3HaueHHE Ap NPHHAMAIOT PaBHBIM IJIOAJH CEYEHHS MPH €€ BHICOTES
B IIpefenax He MeHee 2a U He Gonee 0,54 .
8.2.18 3nauenus xodpdunuenTa y; onpenensor mo popmyie

Wy, =1-0,8- 22 (8.137)
GS
TJI€ Oy crc — HANPSDKEHHUE B MPOROIHHON PacTAHYTOH apMaType B CEYEHHM C TPCLIMHOM cpasy
nociyie 00pa3oBaHus HOPMAIBHBIX TPEHIHH, oNpeAenseMoe Ho ykasaHusM 8.2.16,
IpUHHMAS B COOTBETCTBYIOMMX opMynax 3HadeHUs M=M,,;
O5 — TO e, 1P JASHCTBAM PacCMaTPHBAEMOl HAarpy3KH.
Jlns m3rnbaeMbIX SAEMEHTOB 3HaUYCHHE KO3 UIHEHTa Y TONMYCKAeTCS ONPENENATh 1O
tdopmyne

M

Yy, =1-0,8- A;” , (8.138)

rae M,,. onpenemnot no popmyne (8.121).

Pacuer 3J1eMeHTOB XxKeJ1e300eTOHRBIX KOHCTPYKIMIi o AedopManuam

8.2.19 Pacuer 3meMEHTOB XeNe300ETOHHBIX KOHCTpYKIMH 1o JedopMariusaM
TPOM3BOAT € YUETOM SKCILTyaTalMOHHBIX TpeGOBaHMUIH, NPEABABNAECMBIX K KOHCTPYKIIHAM.
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Pacuer no nedopmanusiM crenyer nponsBoauTh Ha AEHCTBHE:

IIOCTOSHHBIX, BPEMEHHBIX IIMTENBHBIX M KPaTKOBPEMEHHBIX Harpy3ok (cM. 4.6) mpu
orpaHHYeHUH AehopMannil TEXHOTOTHYECKUME MM KOHCTPYKTHBHBIMH TpeGOBaHUIMY;

HDOCTOSHHBIX M BPEMEHHBIX JUIMTENBHBIX HArPY30K IPH OrpaHHveHuH Jedopmarimit
3CTETHYECKUMH TpeGOBaHHUAMH.

8.2.20 3nayeHMs IpelenbHO IONMYCTHMBIX AedopMali 3JEMEHTOB NPHHUMAIOT
cornacso CIT 20.13330 u HopMaTHBHEIM JOKYMEHTaM Ha OTAENbHBIE BUIBI KOHCTPYKIHI.

Pacuer kes1e306eTOHHBIX 3JIEMEHTOR MO NPOrnbéam

8.2.21 Pacuer xene300€TOHHEBIX /IEMEHTOB 1O MpOruéaM MPOU3BOAT U3 YCIIOBHSL:
S fues (8.139)

rae f — nporu6 xene306eTOHHOro 3JIEMEHTA OT ACHCTBHS BHEIIHCH HArPY3KH;
Juie — 3HAUEHUE TIPeNeIBHO NONYCTUMOro Iporuba Xene306eTORHOTo SIIeMEHTa;

IIporu6sl >xene300€TOHHBIX KOHCTPYKUMH OmpenensioT Mo oOMUM IpaBUIaM
CTPOMTENBLHOM MEXaHMKH B 3aBHCHMOCTH OT H3THOHBIX, CIBHUFOBEIX H  OCEBBIX
JehOpMaLOHHBIX XapaKTePUCTHK XKeIe300€TOHHOrO 3JIEMEHTa B CEUEHHsAX MO ero ANIMHE
(KpHBU3H, yIJIOB CABHIA U T.1.).

B Tex crmyyasx, Korga mporubnl jkene300eTOHHEIX 3IEMEHTOB B OCHOBHOM 3aBHUCST OT
m3rubHEIX  AedopMainif, 3HaYEeHHd NporuGoB  OHmpPENENSIOT N0  JKECTKOCTHBIM
XapaKTepHCTHKaM cornacHo 8.2.22 u 8.2.31.

8.2.22 JIna usru6GaeMBIX 3JEMEHTOB HOCTOSHHOrO IO AJIMHE 3EMEHTa CEYEHHA, HE
HUMEIOIMUX TPEIIUH, IPOruObl ONPEACIHIOT IO OOIIMM NPaBIIAM CTPOUTENHHON MCXaHUKH C
KCIIONB30BAHMEM JKECTKOCTH HONEPEYHEIX CCUCHMUI, onpenenseMoii no dpopmysne (8.143).

Onpenenenne KPEBH3HBI JKej1€300eTOHHBIX 3JIeMEHTOB

8.2.23 KpususHy H3rn6acMbIX, BHEHEHTPEHHO CXXAThIX M BHCUEHTPEHHO PACTAHYTHIX
3NEMEHTOB JUIS BHIMHCIICHHS. HX IPOTHGOB ONpeNesIOT:

a) IUId JJIEMEHTOB HIIM YJacTKOB 3JIEMEHTa, Tie B PacTAHYTOM 30HE He 00pasyroTcs
HOpMaibHbIE K IPOJIOIBHOM OCH TPEIMHEL, corfiacHo 8.2.24, 8.2.26;

6) A1 SNIEMEHTOB WM Y4aCTKOB 3JIEMEHTA, TAE B PACTAHYTOH 30HE HMEIOTCA TPEINHHEI,
cornacHo 8.2.24, 8.2.25 n 8.2.27.

DNeMeHTBb! WM YYacTKH 3JIEMEHTOB PaccMaTpHBAlOT 6e3 TPEelluH, eC/M TPeIUHBI HE
obpasyrorca [1.e. ycnosue (8.116) He BbmONHAETCS] NpH NeHCTBHH INOJHOH Harpysky,
BKJTIOYAIOLIEH MOCTOSHHYIO, BPEMEHHYIO JUIMTENBHYIO M KPAaTKOBPEMEHHYIO Harpy3Ku.

KpuBusHy siene306€TOHHBIX 3IEMEHTOB € TPEIWHAMH M G€3 TPEIWH MOXHO Takoke
ollpeziesiaTh Ha OCHOBE JiedopMalOHHON MozenH cornacHo 8.2.32.

8.2.24 IlonHyi0 KpMBU3HY H3ru0GaeMbpIX, BHENEHTPEHHO CXKAaThIX M BHELEHTPEHHO
PacTAHYTHIX 3JIEMEHTOB ONPEENAIOT No dopmynam:

JU1g ydacTKoB 6e3 TpeUIMH B pacTSHYTOH 30He

l{l] ,{1) : (8.140)
r rhH r/)s

JUIsSl YYaCTKOB C TPEIMHAMHE B PaCTAHYTOM 30He

l{l) _(l) +(1) , (8.141)
r rl r 2 r 3
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B dopmyne (8.140):

1 1
(— ] — | — KPHUBH3HBI COOTBCTCTBCHHO oT HEeNPOLOKUTECIBHOIO JedcTRUs
r v

1 2

KPaTKOBPEMEHHBIX Harpy30K M OT NPOXOJKUTENEHOTO NeUCTBHS IOCTOSHHBIX
Y BpEMEHHBIX JUTHTEILHBIX HArPYy30K.
B dopmyne (8.141):

1 o .
—~ | —KpMBU3HA OT HENPOJOIDKUTCIBHONO JHeHCTBHA BCel HArpy3kd, Ha KOTOPYIO
rh

IPOU3BOIAT pacyeT Mo aedopMarsm;
1
(-— —~ KpHBU3HAa OT HENPOJOJDKUTCIIBEHOTO nei»’xcmm TIIOCTOAHHBIX H BpeMeHHbIX
r

JUTATCIIBHBIX Harpy3okK;

1
("’ — KpHUBHU3HA OT IIPOJODKUTEIBHOIO HCﬁCTBHH TIOCTOAHHBIX U BPEMCHHBIX NJINTEIBHBIX
rJ3

Harpy3sox.

Kpusuzust [lJ , (lj " (1) ONPENENAIOT COMJIACHO YKasaHusM 8.2.25.
P \r/2 \I'Js

1 N
8.2.25 KpuBu3Hy Xene300€TOHHBIX 31€MEHTOB — OT AEUCTBHS COOTBETCTBYIOLIMX
r

Harpy3ox (8.2.24) onpezensior no dopmyne
—-—=—, (8.142)

rae M — usruGaromyit MOMEHT OT BHelIHeH Harpy3kd (C y4eTOM MOMEHTa OT IPOAOJBHOM
cunel N) OTHOCHTENBHO OCH, HOPMAJIbHOH IUIOCKOCTH HEHCTBHA H3rHOaromero
MOMEHT2 ¥ TMPOXOJAIICH dYepe3 NEHTP TWOKECTH HPHBECACHHOTO NONEPEYHOro
CeYCHMUA IJICMCHTA,
D - m3rubHas  KeCTKOCTh  NpPHBENEHHOr0  IOHNEPETHOrO0  CEYECHHUSA  JJIEMEHTA,
omnpezenseMas 1o gopmyre

D=Ey Iy, (8.143)

rae Ey) —monyne  mepopmalMu  cxkaToro OGeToHa, oONpENeNdeMbIi B 3aBHCHMOCTH
OT IPOROJDKHTENBHOCTH AEHCTBHA HAIPY3KH H C YYETOM HANMYHS WM OTCYTCTBHSA
TpEIHH;
Ireq — MOMEHT MHEPIIHUM IPHBEAEHHOTO MOMEPEYHOro CEYEHHs OTHOCHTENBHO €ro LeHTpa
TSHKECTH, ONpeeNndeMbli ¢ y4eTOM HaWaus WM OTCYTCTBHA TPEUIUH.

3nayenus Moxynsa JepopMauum Oeroma Ep; M MOMEHTa MHEDHHH IPHBEACHHOTO
ceueHUs /.4 JUIA 2JIeMEHTOB €3 TPEILHH B PaCTAHYTOM 30HE U C TPEIIMHAMH ONPEACIAIOT IO
yxa3zaHuaM 8.2.26 u 8.2.27 COOTBETCTBEHHO.

XKecmrxocmy scene30bemonnozo nemenma Ha yyacmke be3 mpewjur 6 pacmanymoti
30He

8226 Xecrkocte enesoberonnoro osnementa D Ha yuacTke 06e3 TpelIMH
omnpenensior o gopmyrne (8.143).
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MowmeHT uHepuuH I,,; IPHBEACHHOrO MONEPEYHOr0 CeYeHUs dJIEMEHTa OTHOCHTEIHHO
€ro IEHTpa TKESCTH OMNPElNeNAI0T KaK JUi CIUIOIIHOrO Tela Nmo oOIuM IpaBuiiaM
COTIPOTHBIIEHUS YOPYTUX 3NEMEHTOB C YMETOM BCelf IUIOIany ceueHns GeToHa u Iuiomanei
CEueHHs apMaTypsl ¢ KO3 (PULIHEHTOM NPUBENCHUS apMaTypEI K GE€TOHY o

Ly=I+1-a+l -, (8.144)

rae / — MOMEHT HHepIMH OETOHHOTO CEYeHHA OTHOCHTENBHO LEHTpa TAXKECTH IPUBEICHHOIO
TIOIIEPEYHOTO CEUCHHUS JIEMEHTA;

I, I's — MOMEHTBI WHEpUWH IUIOIAICH CEYeHHS COOTBETCTBEHHO DPACTAHYTOM H CXATOH
apMaTypbl OTHOCHTENBHO LEHTpa TSKECTH IIPUBEJACHHOTO IIONEPEYHOro CEYEHMs

3IEMEHTa;
o~ K03 HHUIHEHT NpUBEIEHUS apMaTyphl k OETORY,
a=Ls (8.145)
Ep

3ngavenre / onpeendioT N0 ofmMM [paBUNaM pacdera TeOMETPHYECKHX
XapaKTePUCTHK CEUEHHH YIPYTHX 3JIEMEHTOB.

JomyckaeTcst onpeaensaTh MOMEHT UHEPUHH I .4 6€3 ydeTa apMaTypHI.

3uayenusa Moayns Aedopmanuu GetoHa B dopmynax (8.143), (8.145) mpmuumarot
PaBHBIMH:
IpH HEMPOROJDKUTENBHOM JeHCTBUH HAarpy3ku

Ey =0,85-E, : (8.146)
HpH HpOI[OII)KHTeHLHOM IICI?'ICTBHH HaI‘pyBKH
Ey

E,=E, =—2—, 8.147
b1 = Ep; TR ( )

rIe Qp cr — NPEHEMAKOT 10 Tabnuue 6.12.

Kecmxocmp dicene306emonHoz0 3n1eMenma Ha yHacmke ¢ mpewjuHamu 8 pacmanHymou
30He.

8.2.27 XecrkocTh Kene300€TOHHOTO 3J€eMEHTa Ha Yy4YacTKax ¢ TpelldHaMHd B
PacTAHYTOM 30HE ONpPENENAIOT C YIETOM CIeAYIOMMX MONOKEHMIA:

ceueHus nocne JehOpMHpPOBaHHS OCTAIOTCA MIOCKHUMH;

HaMpPsOKCHUS B 6ETOHE CXKaTOH 30HBI ONpPEAEAIOT KaK Ul YIIPYTOro Tena;

paboty pactsmyToro 6eToHa B CE4eHHMH ¢ HOPMAIBHOH TPEIKHO HE YIHTHIBAIOT;

paboTy pacTaHyTOoro 6€ToHa Ha y4acTKe MEXTY CMEXHBIMH HOPMAJILHBIMH TPEIIHHAMH
YUYUTHIBAIOT NOCPERCTBOM KodbdrumenTa ;.

XecTKOCTh Xene306eTOHHOro MeMeHTa D Ha y4acTKax ¢ TpelMHAaMH ONPeAeNsIoT 1o
dopmyne (8.143) u mpHHEMAIOT He GoJiee XKeCTKOCTH 6€3 TPeIuH.

3nayeHus Moxyis aepopMauuu cxaToro OeroHa Ep) NPUHUMAIOT paBHBIMH 3HAUCHUAM
npUBeAeHHOro Moayns nedopmamuu FEp .y , onpemenseMblx mo ¢opmyne (6.9) mpu
pacyeTHBIX  COHOpOTHBIEGHMA OcToHa  Rpe, IS  COOTBETICTBYIOMHX  Harpy3ok
(HEnpPONOMKUTEIBLHOTO M MPOJOIDKHTEIFHOTO ACHCTBHA).

MoOMEHT MHEepHHH NPHBEACHHOTO NONEPEYHOTO CEUYCHHS dIEMEHTa .y OTHOCHTEILHO
€ro LICHTpPA TAKECTH ONPEACIAIOT O OOMMM MPABWIAM CONPOTHBIICHHS YIIPYTHX JIEMEHTOB
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C Y4eToM IUIOLIafH cedeHHs GeToHa TONBKO CKaToM 30HBI, IUIOHIafeli CedeHHs Cxaroi
apMaTypsl ¢ K03GGUIMEHTOM NPUBENCHNS apMaTypPHI K OCTOHY d5) H PaCTAHYTOH apMaTyphl C
K03 GHIMEeHTOM MPUBEICHNS apMaTypEI K GETOHY s

Ired =1b+Is'qs2+I,; Qg s (8.148)

rae Iy, I, I, —MOMEHTH MHEpLUMM IUTOIajeli CEYCHHS COOTBETCTBEHHO CXATOH 30HBI
6eToHa, pacTAHYTOH M cxaTOf apMaTyphl OTHOCHTENBHO LEHTpa TAXKECTH
npuBeeHHOrO Oe3 y4era GeTOHa PacTAHYTOM 30HEI ITONIEPEYHOTO CEYEHHUS.
3Havuenus /; M [; omnpemendioT no oOIMM IPAaBUJIaM CONPOTHBIEHHS MaTepHAloB,
NpYHHMAs PAcCTOSHHE OT Haubolee CXKaTOro BOJIOKHA OeTOHa OO LEHTPA TKECTH
npuBeAeHHOTO (¢ K03 dHUMEHTaMU NPHBEIEHHUS O H Oy ) NONEPEYHOro cedyeHHs Ge3
y4eTa 6€TOHa pacTsAHYTOMH 30HK! (PUCYHOK 8.19); 171 H3ruGaeMBIX 3JIEMEHTOB

yCm = xm E]

TIE X, — CPENHAA BBICOTA CXAaTOM 30HBI O€TOHA, YYHTHIBaIOUIAasd BIHSHHE paboThI
pacTAHYTOro OeTOHa MeXIy TpemHHaMH M ompeneisemas corjiacao 8.2.28
(pucynox 8.19).

3Havenus [, M y,, ONpEAENAOT MO OOLMM NpPaBHAaM pacueTa reoOMETPHYECKHX
XapaKTePHCTHK CEYCHHUI YIIPYTHX JJIEMEHTOB.
3naueHns KOYPHIUEHTOB IPHBEAEHHS apMaTyphbl K OCTOHY 051 M G5y ONPEAEIAIOT 110

8.2.30.

8.2.28 Jlna uarubGaeMEIX 3TEMEHTOB HONOXEHHE HEHTPAIBLHOH OCH (CpEIHSAA BHICOTA

CkaToii 30Hb1 6eTOHA) ONPEAENAIOT U3 YPaBHEHUA

Spo =0l " Sg0 =051 S50 » (8.149)

rae Syg, Sgo M Sgo — CTATHYECKHE MOMEHTHl COOTBETCTBEHHO CXarofi 30HEI 6eToHa,
PacTAHYTOH 1 CXXaToH apMaTyphl OTHOCHTEILRO HEHTPaIbHOH OCH.
Jnis npsAMOYTOJIBHBIX CeYEHHi TOJBKO C PaCTAHYTOH apMaTypoii BBICOTY CKaTOH 30HEI
onpeaensoT no gopmyine

Xm =ho(\/(us-asz)2+2us-asz —us-aﬂ], (8.150)

rae pg = A .
b-hy
JIns npsAMOYTONBHBIX CEYCHHH ¢ pacTAHYTOM M CXKaTOH apMaTypoil BBICOTY CXKaTOH
30HBI ONPEJETAIOT TI0 popMyIie

bV , ., a '
Xm = hO (”sasZ +H asl) +2 HsOsp + g Oy 'h_ _(“'sa'.sZ +Hs asl) > (8'151)
0

’

"

rae py =
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Jns TaBpoBBIX (C MONKOH B CXaToi 30HE) W JBYTaBPOBHIX CEYEHHUI BBICOTY CXKaTOMH
30HBI OIPEAESAAIOT IO popMyne

! ' 2 a’ ’ h’ ' ’
X = hg (psasz + U gy +Hf) +2| uOlgp + g OL“E-HL/ -2—}110— —(psasz O +|.1f) , (8.152)
AV
e py = Z—h{—)— .
A} — IJIONIANlb CEYEHUS CBECOB C)KATOM! IOJIKH.
a 6
Ai’a"'l £p Gb=e"Eb,rcd
QL__ E_gl . '
4 EN o, ‘83',Es
h il
~J // JE
< Z]

e v R

l
A.s'o'.«z

] — ypoBeHb LiEHTPa TAKECTH [PUBEIEHHOr0 6€3 yueTa pacTAHYTOM 30HbB! GeTOHA MONEPEeYHOro CEYECHHA

Pucyrnok 8.19 — IlpusenenHoe nonepeunoe ceveHne (@) H cxeMa HaANPIKEHHO-
AepopMHPOBaHHOI0 COCTORHHS 3/IEMEHT2 ¢ TPelMHAMH (6) AJf pacyeTa ero no aegopmanusm
npu AeficTBUM H3ruGaUEero MOMeHTa

JUls BHENEHTPEHHO CXAaTHIX M BHEIECHTPEHHO DAcTAHYTBIX 3IEMEHTOB MOJIOXEHHE
HEUTpaJIbHOM OCH (BBICOTY CXATOH 30HBI) OIIPEAEIAIOT U3 YPaBHEHH

— 1b0 + as2[s0 + asl];O
IN

_ 0 (8.153)
Spo + 0S50 + 0S50

rjae YN —DPacCTodHHEe OT HEHUTPaIBbHOH OCH [JO TOYKH IIPHJIOKEHUSA

OpONONBHON CUIBl N, OTCTOSHICH OT LEHTPa THKECTH IOJHOTO

M
ceucHHA (63 yueTa TPEIIMH) Ha PAaCCTOAHHH € = _JV;

Ip0> 1505 150> Sp05S50s S50 — MOMEHTEl MHEPIMH M CTaTHYECKHE MOMEHTHl COOTBETCTBEHHO

ckaToffl 3oHpl OeToHa, pacTAHYTOH © CXaTod apMaTyphl
OTHOCHTEIBHO HEATpansHOU OCH.
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Homyckaerca Ad 31€MEHTOB IPAMOYTONBHOrO CEYEHHS BBICOTY CXATOM 30HEI IIpH
AeHCTBUM M3rUGAIONITHX MOMEHTOB M W IPOJOJNLHOM ciwisl N ompenenirs no dopmymne

Lrea N

xm=xM:tA M’
red '

(8.154)

TO€ X), —BBICOTa CXaTolf 30HBI H3rMOacMOTrO 3JEMEHTa, ompejeiseMas no Qopmymam
(8.149)—8.152),
l.4sAeqg —MOMEHT WHEPIMM ¥ IUIOW@JAb NPHBENCHHOrO IIONEPEYHOro CEYEHH,

onpejiensieMble AN MOMHOro ceueHus (6e3 ydera TpeUyH).
3HaueHHUS reOMETPUYECKUX XapaKTEPUCTHK CEUEHM 3JIEMEHTA ONIPEee/IOT 0 06LIUM
NpaBHJIaM pacyeTa CeYeHU YIPYTHX 3IIE€MEHTOB.
B dopmyne (8.154) 3Hak «uTIOC» NPHHHMAIOT TIPH CKHMAIOIIEH, a 3HAK «MHHYC)» HpH
pacTsATuBaoLe NpoJoNbHOM cHe.
8.2.29 JKectxkocth m3rubaeMbIX  OKeNe300€TOHHBIX  3JIEMEHTOB  JOIyCKaeTcs
omnpenenaTs no Gopmyne

D=E;,qAz(hy—xp) , (8.155)

IZi€ z — PacCTOAHHE OT LEHTPa THKECTH PACTSIHYTOM apMaryphl OO TOYKH IIPHIIOKEHHS
paBHOJEHCTBYIOIIEH YCHIIMM B CXKaTOM 30HE.
Jns 3neMeHTOB NPSIMOYTONBHOrO CEYEHHA MpPU OTCYTCTBUM (MK Oe3 ydera) CHxaToM
apMaTypsl 3Ha4€HHE Z ONPEAENSIOT 1Mo GopMyIe

z=h0-——;-xm . (8.156)

JUia  DNEMEHTOB HpAMOYTONBHOTO, TaBpoBoro (C IONKOH B CXkaToil 30HE) H
JBYTaBPOBOT'O IONIEPEYHEIX CEYEHMH 3HAUEHHE Z JONMycKaeTcs MpMHUMaTh paBHeM 0,8%;.
8.2.30 3naueHus x03QPHUIUEHTOB NPHUBCHCHHA apMaTyphl K GETOHY NPHHHMAIOT
PpaBHBIMHU:
IU1s CKaToOH apMaTypsl

oy = E, ; (8.157)
b,red
JJIs pacTAHYTOH apMaTypbl
E
oy =2 (8.158)
Eb,red

ri¢ Epeq— IPUBENCHHBIT MOAYNML OedopMamum cxaroro GeToHa, ONpemeNgeMbli IO
dopmyne (6.9) npu HEIPONODKUTENBHOM M IPOJOIDKHTCILHOM JCHCTBHH
Harpysk, 3aMeHss Ry Ha Rp ser;
E, req — IpUBEICHHBI! MOYNb JieOpMAIMH pPacTAHYTOH apMaTyphl, ONpezenseMblli ¢
Y4eTOM BITHAHHA paboThl pacTAHYTOro OeTOHa M1y TpemuHaMu o hopMyie
Ejeq = E—’— (8.159)
Vs
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3Hauenus KoddduuneHTa y, onpeaendoT no gopmyste (8.138).
Jlonyckaercsa NpUHHMATE Ws=1 1, CIIEIOBATENBHO, O ) =0l . IIpu 3TOM, €ciu yCnosue

(8.139) m©e ynmOBIETBOPSETCA, pacyeT MNPOU3BOMAT C Yy4YeTOM KodpduupeHTa Wy,
onpenenseMoro 1o dopmyine (8.138).
8.2.31 TIlporumGpl >ene306€TOHHBIX 3NEMEHTOB MOXHO ONpeNenaTh no oOmuM

IpaBufaM CTPOMTEJIBHOM MEXAHHKM C MCHONB30BAaHHEM BMECTO KPUBHM3HBI (l)

r
HETOCPE/ICTBEHHO HM3THOHBIX JKECTKOCTHBIX XapaKTepPUCTHK D IyTeM 3aMeHsl YIPYrux
M3rMOHBIX XapakTepucTHK El B pacueTHBIX 3aBMCHMOCTAX Ha yKa3aHHbIE XapaKTepucTuku D,
BBIYHCIIAEMEIE 110 GopMytaM, npuBeneHHEM B 8.2.25 1 8.2.29.

ITpy coBMECTHOM OEHCTBHM KpaTKOBPEMEHHOM M IMTENbHOM Harpy3ok HONHBIR
nporu6 >10eMEeHTOB 6€3 TPEUIMH M ¢ TPEIMHAMH B PAacTAHYTOM 30HE OMNPEeNeNsioT NyTeM
CYMMHPOBaHHs NPOTHOOB OT COOTBETCTBYIOIUX HArpy30K IO aHAJIOTHH C CyMMHPOBAHHEM
KkpuBM3HBL 1o 8.2.24, mpHHMMAs KeCTKOCTHBIC XapaKkTEPUCTHKA D B 3aBUCHMOCTH OT
yKa3aHHOH B 3TOM IYHKTE IPHHATON IPONOIDKUTENILHOCTH NEeHCTBHA paccMarpuBaeMoi
Harpysku.

JlonyckaeTcs IIpH ONPEACNEHMM JKECTKOCTHBIX XapaKTEpPUCTHK D 3NEMEHTOB ¢
TpeMHaMK B DPacTIHyTo# 30He NpHHHMaTh Kodddunuent y,~1. B 3ToM ciyuae mpu
COBMECTHOM [J€HCTBHM KpPaTKOBPEMCHHOM W JAJMTENBHOH HArpy3oK MOJHEIH 1poru6
H3rHGaeMbIX SNIEMEHTOR C TPEINMHAMH ONpPEJENAIOT IYTEM CYMMHPOBaHHS NpOruGoB OT
HENPOJOKUTEILHOTO JEHCTBUS KPaTKOBPEMCHHOHM HArpy3KH M OT IPOJOIKHTEILHOTO
JEHCTBUS JUIMTENBHOH HArpy3KH C Y4E€TOM COOTBETCTBYIOLIMX 3Ha4eHHN >KECTKOCTHBIX
xapaktepucTuk D, T.e. moo6HO TOMy, Kak 3TO NPHUHATO JUIs 31eMEHTOB 6e3 TpeluH.

OnpenesiecHHe KPUBH3HbBI Kejle300eTOHHBIX JJIeMEHTOB HA OCHOBE HeJMHEHHOM
AedopmannoHHOH MoReTH

8.2.32 Tlonnyio KpHBH3HY kelle300€TOHHBIX DJIEMEHTOB Ha y4JacTKax Oe3 TpeluuH B
pacTAHYTOH 30HE CEUEHHA ONpene/ 0T Ho dopmyrne (8.140), a Ha ygacTkax ¢ TpeIIHHAMH B
pacTsaHyTOl 30He ceyeHHs — o dopmyne (8.141).

3uaueHns KpHBH3H, BXoasmmx B hopmynsi (8.140) u (8.141), onpenessuor u3 pemeHus
cucTeMsl ypaBHenuit (8.26) — (8.30). Ilpn 3TOM Ans 3NEMEHTOB C HOPMAJIbHBEIMHA TPEIUMHAMHE
B PacTAHYTOH 30He HaNpsDKCHHME B apMaType, NEpeceKarolliell TPEIIMHBI, ONpPEiEeSIOT 10
dopmyne
Eyvgey (8.160)

K ’
v sf

(o

rae

Wy e (8.161)

140, gere
b
€y
3mech €, — OTHOCUTE/bHAA AepOpPMALMS PACTAHYTOHR apMaTYphl B CEYEHHH C TPEMIMHOH

cpasy nocjie 06pa3oBaHus HOPMATBHBIX TPEIU}H;
€, —YCPElHEHHas  OTHOCHTeNbHAs  JAeopMallMs — pacTAHYTOH  apMmaryphl,

nepecekaromeif TPeMPHEL, B pacCMaTpHBaeMO#i CTaliiy pacyeTa.
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Ilpu onpeneneHny KpMBH3H OT HENMPOJOJDKHTENBHOIO ACHCTBHS HAarpy3KH B pacyeTe
HCIONB3YIOT AHArpaMMBI KPaTKOBPEMEHHOro AehOpMHpPOBAHMA CXKATOTO M PacTIHYTOTO
6eToHa, a DpH ONpERENEHMM KPUBH3H OT NPOAOIKUTENBRHOTO HEHCTBHA HArpy3KH —
JMarpaMMel JUIMTENbHOTO AedopMupoBanns GeToHa ¢ pacyeTHHIMH XapaKTepUCTHKAMH UL
IIpeAENBLHBIX COCTOSHMI BTOPOIt TPYNIIEL.

JUis "acTHBIX CilydaeB AeiicTBUS BHEIIHEH Harpysku (M3rub B ABYX IFIOCKOCTAX, H3rub
B IUIOCKOCTH OCH CUMMETPHH HONIEPEYHOTO CEYEHHMs IEMEHTA U T.I.) KPMBH3HBI, BXOAAINUE
B ¢dopmynsl (8.140) u (8.141), onmpenensiotr U3 pelIeHHs CHCTEM. YPaBHEHHH, yKa3aHHBIX B
8.1.26 - 8.1.28.

9 IlpeaBapuTeibHO HANPAKEHHbIE JXKee300eTOHHbIE KOHCTPYKIHH

9.1 IlpexBapHTenbHbIC HANPSKEHHUS APMATYPBI
9.1.1 IlpenBapaTenbHbic HaNpPSHKEHHS apMaTypsl G, NpHHAMaOT He Gonee 0,9R, ,

IUIA TOPSMEKaTaHOH H TEPMOMEXaHHUECKH YIPOYHEHHOM apMaTyphl U He Gonee 0,8R; , mna

xonoaHoIehOPMHPOBAHHO apMaTyPHI U apMaTypHBIX KaHATOB.

9.1.2 IIpu pacyere mpeIBapUTENILHO HANPSKEHHBIX KOHCTPYKIMH ClexyeT y4HTHIBATh
CHIDKCHHE IIPEJBApUTCIBHBIX HAIIPIKCHANM BCIENCTBHE TIOTEpPh NpeABAPHTEIBHOTO
HANpsOKCHUS — N0 Mepefiadl yCHIMH HaTshkeHHs Ha GeToH (TiepBble HOTEPH) M MoOCie
HepeJady yCHIIMA HaTSKEeHUA Ha 6eTOH (BTOpbIe MOTEPH).

ITpu HaTsHKEHMM apMaTyphI Ha YHOPHI CIIEAYET YIHTHIBATD:

HepBhic NOTEPH — OT peNaKcallil MPEABApUTENBHBIX HaNpsSHKEHHH B apMartype,
TEMIepaTypHOro IepeNaja IpH TEPMHUYECKOH 00paboTke KOHCTpyKuMid, AehopMmanum
aHKEPOB H aedopmanum GopMsbl (YIIOPOB);

BTOpBIE IIOTEPH — OT YCAJKH M NMON3y4ecTH 6eToHa.

ITpu HaTs)XeHUH apMaTyphl Ha 6ETOH CIeXyeT YIHTHIBATE:

NepBBIe NoTepH — OT AedopMalMK aHKEPOB, TPECHHS apMaTYpPHI O CTCHKH KaHANIOB MM
HOBEPXHOCTh KOHCTPYKIHH;

BTOpBIE IIOTEPH — OT PeNIaKCAllMH NPEBAPHTENBHBIX HANPSKEHHUH B apMaType, yCaIKu
H noj3y4ecTH 6eToHa.

9.1.3 IloTepm oOT peNaKkcalMy HaNpsKCHHH apMaTypel Ac ONpPENETSAIOT IO

spl
dbopmynam:
JUiA apMaTypsl KiaccoB A600 — A1000 npu cnocobe HaTHKEHHA:

MEXaHHYECKOM — Aosp] =0,lc = 20; .1

NEKTPOTEPMHUYECKOM — AG ) = 0,030 9.2)

Sp;

IS apMaTypsl Kitaccos Bp1200 ~ B,1500, K1400, K1500, K1600 npu cniocobe HaTsDKeHHA:

MEXaHMYECKOM — AC P> 9.3)

Sy
1 =(0.22-2-0.)-0

s.n
SNEKTPOTEPMHUUECKOM — AG = 0,050, . ©.4)
3aech o, npunuMaeTcs Ges noTeph B MEranackarnix.
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ITpu oTpHnaTeNEHBIX 3HAYEHHAX ACy,; NPUHUMAIOT AGy, =0.

Ipn Hammuun Gonee TOYHBIX JAaHHBIX O pENaKCAallMM apMaTtyphl JOMyCKaeTcs
OpUHMMaTh WHbIE 3HAYCHHUS MOTEPh OT peNlaKcalyy.

9.1.4 Tlotepu Aoy, oT TeMmepaTypHoro nepemaga Af°C , ONpeaenseMOro Kak

pa3sHOCTL TeMIEparyp HaTAHYTOX apMarypbl B 30HEe HarpeBa M yCTpolicTBa,
BOCIIPYMHHMAIOLIETO YCHINS HATSOXKEHHUS IIPA HarpeBe GETOHa, IPHHUMAIOT PaBHBIMU

AGy,y =1,25A1 . ©9.5)

Ilpp OTCYTCTBMM TOYHBIX JaHHBIX IIO TEMIICPaTypHOMY Iepemagy MOIycKaeTcs
npuHuMats At =65 °C.

Ilpp nanmunu Gonee TOWHBIX JAHHBIX O TeMIepaTypHON oOpaboTke KOHCTPYKLUM
JOITYCKAETCs IIPUHUMATh WHBIE 3HAYEHHUS ITOTEPE OT TEMIIEPATYPHOTO Iepelaa.

9.1.5 llotepy ot  meopmaumm  cransHOH  (opmbl  (ymopoB) Acy; npH

HEOJTHOBPEMEHHOM HATSHKCHUH apMAaTypHl Ha GOpMy OmpenessoT no hopmyie

n=1 Al
sp3=_27'7 5 9.6)

Ac
T/IE 1 — YHCTIO CTEpXHEN (FpyNn cTepikHeil), HaTATHBAeMbIX HEOHOBPEMEHHO;
Al —cOmpxeHHe YNOPOB IO JIMHMH J€MCTBHA YCWIMA HATSKEHHS apMarypsl,
onpenensdeMoe U3 pacuera gedopManyn Gopmsr;
{ — paccrosmue MexIy HapyKHBIMH I'PaHAMH YIIOPOB.
Ilpy OTCYTCTBMH HAaHHBIX O KOHCTPYKIMH (OPMBI H TEXHOJOTHH H3TOTOBJICHHS
JNOIYCKAETCA IPHHUMATh AG g3 =30 MIla.

Ipu snexTpoTepMHUYECKOM cIocobe HATsHKEHHS apMaTypsl IOTepd oT medopMarmu
(bOpMBI HE YIUTRIBAFOTCAL.

9.1.6 IloTepn oT AedopMalLfi aHKEPOB HATSDKHBIX YCTPOHCTB Ao‘sp4 TP HATOKCHUH
apMaTypbl Ha yIOpHI OIPEAENAIOT o GopMyne

AG gy = éll E,, ©.7
rae Al — o6kaTue aHKepOB WITH CMEIICHHE CTEPXKHA B 3aXHMaX aHKEPOB,;
[ - paccTosHHE MEXIY HapyKHBIMH IPaHSIMH YIIOPOB.
Tlpu oTcyTcTBHE HaHHBIX XOMYCKAETCA MPHUHUMATh Al =2 MM,
Ipu smekTpoTepMHUecKOM cnoco0e HATSKCHUS apMaTyphl NOTEpH OT AedopMmanuu
aHKEPOB HE YUHUTHIBAOT,
9.1.7 Ilpu HaTsKEeHHM apMaTyphl Ha OETOH NOTEPH OT AedopMalli aHKEPOB HATIKHBIX

YCTPOHCTB AGg,4 ONpEREIAIOT 110 ¢dopmyne (9.7), B xotopoll mpuHMMAaOT Al =2MM, a
NOTEPH OT TPEHHUA O CTEHKH KaHAJOB MM NOBEPXHOCTh KOHCTPYKLHMM OIpEneNstoT Mo
dopmyne

Aoy =(1- cox+56 ~ox750)%sp>

rie ¢ — OCHOBaHHE HaTypaibHbIX TOTapH(HMOB;
®,8 — K03QPHUIMEHTEL, OnpeaendeMsle no Tabnuie 9.1;
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X — JUIHHA Y4aCTKa OT HATSHKHOTO YCTPOUCTBA KO PaCUCTHOrO CEYEHHH, M;
0 — cyMMapHBIif yroJl HOBOpOTa OCH apMaTypEl, paj;
G, — NpHHEMaeTcs 6¢3 noTeps.

Ta6bnmna9.l
Ko duumeHTs! a5 onpefieNieHuA MOTeph OT TPEHHUA apMaTyphI
& mpu apMatype B BHOe
Kanan wiu noBepxsocTs © cTepxHeH
Ty4KOB, KaHAaTOB NEPHOHIECKOro
npoduns
1 Kanan:
€ METAJUIMYECKOH OBEPXHOCTHIO 0,0030 0,35 0,40
¢ GeTOHHO# TOBEPXHOCTHIO, 0 0,55 0,65
06pa30oBaHHBIH XKECTKUM
KaHaJloobpasoBaTeneM
TO %€, THOKUM 0,0015 0,55 0,65
KaHanooOpasoBatelieM
2 beToHHas NOBEPXHOCTH 0 0,55 0,65

9.1.8 lotrepr oT ycamku 6eTOHa AGCy,s NPH HATDKEHUM apMaTypsl Ha yNophI
ompenenaoT no Gopmyne

Aospﬁ = eb,sh ‘Es N (98)

rae g, g, —Aedopmannn ycanku OeTOHa, 3HAYEHMA KOTOPHIX MOXXHO IIPHOIFDKEHHO

NIPHHUMATH B 3aBUCHMOCTH OT KJjlacca 6€TOHa paBHBIMHE:
0,0002 — gyist Getona wiaccoB B35 u Hinke;
0,00025 — nns 6etona knacca B40;
0,0003 — nnsa 6etona xiacco B45 u BhIIe.,
Jna GeroHa, NOJBEPrHYTOro TEIUIOBOM 00paboTke mpu aTMOchepHOM JaBJICHUH,
MOTEpH OT ycaakH OeToHa AG 5 BBIMHCIIAIOT IO dopmyne (9.8) c yMHOXKeHHEM HOJYYEHHOTO

pesyibraTa Ha koadduunent, pasusiii 0,85,
IoTepu ot ycamku GeToHa AG,s MpU HATKEHHH apMaTyphl Ha GETOH ONPEAEIAIOT 1O

dopmyiie (9.8) ¢ yMHOXXEHHEM HOJIYYEHHOTO pe3yJibTaTa HE3aBUCHMO OT YCIIOBHI TBepAEHHS
Gerona Ha ko3 duunent, pasusii 0,75,

JlomyckaeTes MOTepH OT ycalky 6€TOHA ONMpeNeNnaTs Gonee TOUHBIME METOAAMH.

9.1.9 Ilotepu ot non3ydectn GeToHa AG,q ONPEAEIAIOT O popmyIe

0,80 0p . - Oy

Ac > (9‘9)

sp6 = )
Vi Ared
T, 1+—il——~ (1+0,8-¢4,)
red
TIe @ ., — kodhduuuent nonsydectu GeToHa, ONpeAeNseMblil COrnacHo 6.1.16;
Oppj — HalpskeHUs B GeToHE Ha YPOBHE LEHTPA THKECTH paccMarpuBaeMoi  j -#
TPYINbI CTEPXKHEH HANpAraeMod apMaTyphl;
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Ygj — PaccTOsHHe MexIy UEHTPaMM TSDKECTH CEYEHHs PacCMaTpUBaeMOH IDYyIIIBI
CTepXHeli HampsAraeMoi apMarypbl UM IpPHBEJEHHOTO MONMEPEYHOTO CEUCHMSA
IIEMEHTa;
Areds I,eq —TUIOIIAND TIIPHBEICHHOTO CEYEHMS DJNEMEHTA H €6 MOMEHT HHEpLHH
OTHOCHTEJILHO LIEHTPA TOKECTH IPUBEJCHHOIO CEYECHMUS,

Hgp — KOIOQHUMEHT apMHPOBAaBMS, PaBHBIA A, /A, rne A m Ay - mromam
HIONIEPEYHOI0 CEYCHHA OSJIEMEHTa K PacCMaTpHBacMOM TIpymIbl CTepXxHEH
HamnpsraeMoi apMaTypbl COOTBETCTBEHHO.

Jlnst 6eToHa, MOABEPTHYTOrO TEILUIOBOH 06paboTKe, MOTEPH BBIMUCIAIOT 110 (GopMyne

(9.9) ¢ yMHOXEHHEM TIOTyIeHHOTO pe3ynbTaTa Ha Ko3hduiuenT, paHsii 0,85.
JlonyckaeTes oTepy OT nosydectr 6eToHa onpeeNnats Goee TOUHBIMH METOARMH.
Hanpsikenns 6, ONpeieisioT 110 IpaBAIaM PacyeTa yIPYrHX MaTepiaios, IPHHUMAs

NPHBEJICHHOE CEYCHHE OJJIEMEHTa, BKIIOYAIOMEEe IUIOMNANb ceueHMs GeToHa M IUiomans
CEYEHNs BCeil IPOMONBHON apMaTypsl (HanpsraeMo# U HeHanpsaraeMoi) ¢ kosdduuerTOM

E
NIpUBEIEHNS apMaTypE! K OETORY O = E‘i , cornacHo 9.1.11.
b

Ipu 6,,; < 0 npunuMaeTcs A, =0 1 Acy,s =0.

9.1.10 [ITonHblc 3Ha4EHMA NEPBBIX NOTEPH NPEIBAPATENEHOIO HANMPKEHUA apMaTyphbl
(mo 9.1.3 — 9.1.6) ompenenstoT no dhopmyne

A(}'sp(]) = z Ao.spi N (910)

rIe | — HoMep NOTeph NPeABApUTENHHOTO HANPSKEHH.
Vcune mpeaBapuTENIbHOro o6xaris 6eToHa ¢ y4eTOM HEpPBHIX MOTEPh PaBHO:

By = §(Asm “Csp(1))) > ©.11)

rae Ay, ® Ggyy); —IUIOMAAs CeHeHHs j-H TPYNNBl CTEp)KHCH HAMPATacMOH apMaTyphbl
B CEUCHMA DJJIEMEHTa W UpeNBapHUTENBHOC HANpsKCHHE B Ipyiie
C Y4ETOM MEepBHIX IOTEPD

Csp(t)j = Ospj ~ BCsp(t); -

3necs G, — HAYAIBHOE NpEJBAPHTEIEHOS HANPSDKEHHE PacCMAaTPHBAEMOM Ipynmbl

sp
CTepXKHei apMaTyphl.

TMonaple 3HayeHHus NEPBEIX H BTOPBIX NOTEPh DPEABAPHUTENBHOTO HaNpPHKCHUA
apmMarypsl (o 9.1.3 — 9.1.8) onpegensiot no dpopmyiie

Acsp(z) = Z.Aospi . (9.12)
7

Vcunue B HanpAraeMo# apMaType ¢ y4eToM MOJHBIX HOTEph paBHO
Foy = EJQ(Aspj “Cop2);) » 9.13)
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rae Osp(2)j =Csp ~ACgp(2); -
Tlps NpOEKTHPOBAHMM KOHCTPYKUMH MHOJNHBIC CyMMapHBIE TOTepH AGg); WA

apMaTypsl, pacloJOXXEHHOH B pacTAHYTOM IpU OKCIUTyaTaWM 30HE CCUCHUSA BJIEMEHTA
(ocHoBHO# paboueii apMaTyphby), clieyeT NpAHUMaTh He MeHee 100 MITa.

Ilpn onpeneneHuM yCcHIIHA TPEABAPHTENBHOTO 00XaTHd GeToHa P ¢ y4eToM MOJHBIX
HOTePh HANpKEHHH CleyeT YYHTHIBATH CXHMAIOLUIHE HANPSOKEHHMsS B HEHAIPAraeMoi
apMarype, YMCIEHHO PaBHEIC CYMME IOTEPh OT YCAAKH U MOJIBYYeCTH GETOHA HA YPOBHE 3TOM
apMatypsl.

Ilpu ompeneneHun ycunuit o6XaThs ¢ yyeTOM HeHampsraeMoi apMaTypsl Ha ypOBHE
HEHanpATaeMoil apMaTypbl, OTEPU OT IION3YYECTH Ha 5TOM YPOBHE MPHHHMAIOT paBHBIMH

G . o
Acspj6—b‘—, rae AGg,c — NOTEPH OT NOJ3YY4ECTH MUl CTEPXKHEH HanmpsAracMol apMaTypsl,

Gbp
6nmxalime K paccMarpupaeMOH HeHaIpsTaeMoM apMatype; O, H Oy, — HaNpPAKCHAS B
OeToHE Ha YpOBHE pacCMaTpHBaeMOH HEHaNpAraeMoil M HamparaeMoif apMaTypbl
COOTBETCTBEHHO.

9.1.11 [IlpenpapuTenbHBIE HAampKCHHA B OE€TOHE Gy, HpH Nepeladye YCHIHs

IPEABAPUTENLHONO 06KaTUs Fyy, ONPENEAIEMOTO ¢ Y4eTOM MEPBBIX IOTEPb, HE AOKHEL

HPEBHIIATH!
€CH HanpsUKEHMA YMEHBINAIOTCS HIM HE U3MEHAIOTCA IpH JEHCTBHM BHEUIHHX
Harpy3ok —~ 0,9R,,,

ecIM HANPDKEHUS YBEIMYABAIOTCA TIPX JeHCTBAM BHEIIHUX Harpy3ok — 0,7R,,.

Hanpsixenus B GeToHe ©,, onpelensior no ¢popmyne

F Fyy-eypt .
=420 Cp Y Moy ©.14)
Are Ired Ired

rae P(I) — YCHUIIME NIPCABAPUTENIBHOIO obGxarTns ¢ Y4E€TOM NECPBBIX NOTCPD,

M — wzrnbatomuii MOMEHT OT BHEIIHEH HArpys3KH, AEHCTBYIOIMI B CTalMu 00MXaTUA
(coOcTBEHHDII BeC 3IEMEHTa);
¥ — PacCTOSHHME OT HEHTPa TSDKECTH CEYEHHA O pacCMaTpUBAeMOro BOJIOKHA;

€

» -~ OKCIICHTPUCHUTET YCHIINA P(]) OTHOCHUTEJIBHO IICHTpa TsDKECTH HPHBEOCHHOIO

[OIEPEYHOr0 CEYEHHU DIICMEHTa;
9.1.12 [inmHy 30HBI TlepeNavd HpeaBapuTeILHOrO HanpsDkeHHss Ha OeToH s
apMatypbl 6e3 JOONHUTENIBHEIX aHKEePYIOMIAX YCTPOHCTR ONpPeeNAIoT 1o GopMyite
| - Cgp Ay

= , 9.15)
P Ryond s

Ho He MeHee 10d; n 200 MM, a2 1y apMaTYpHBIX KaHATOB TaKoke He MeHee 300 MM.
B dopmyne (9.15):
O, — TPE/BapUTEIbHOE HANPKEHWE B HANpSracMoi apmaType C y4eTOM IIEpBLIX

HOTEPH;
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Rypnq — COTIPOTHBICHHE CLCIVICHHS HANpATaeMol apMaTypbl ¢ O€TOHOM, OTBEdaloIiee

mepefaTouHo npoyHocTH GeToHa B onpegenseMoe coriacHo 10.3.24;
A, ug — TIOIWANE U IEPAMETP CTEPIKHA APMaTYPBL.

ITepenayy npeaBapHTEIBHOIO HANPSDKEHHA € apMaTypbl Ha OCTOH pEKOMCHIyeTCs
OCYIIECTBIATH IIABHO.

9.2 Pacyer 3j1eMEHTOB NPEeXBAPHTE/IbHO HANPSKEHHBIX KeJe300€TOHHBIX
KOHCTPYKUMI 110 HpeAeIbHBIM COCTOSHAAM NepBoii rpynmbl

Pacuer mnpeaBapHTeNLHO HANPMKEHHBIX KeNe300eTOHHBIX JJIEMEHTOB N0
TIPOYHOCTH

Obwue nonoxcenus

9.2.1 PacueT mpefBAPHTENHHO HANPSIKCHHBIX 3NEMCHTOB IPOU3BOMAT JUIL CTafHM
SKCIUIyaTallid Ha JeiCTBHE M3rHOalomMX MOMEHTOB M MOMEPEYHBIX CHJI OT BHEIIHHUX
Harpy3oK M JUIS CTaJuM [pelBapUTENbHOrO 00XaTHi Ha JcHCTBHE YCHIHH OT
IIPEIBAPUTEILHOrO HATMKEHH apMaTyphl M yCHIIHi OT BHEINHMX Harpy3ok, ACHCTBYIOUIMX B
CTaauu 00xaTHs.

9.2.2 Pacuet 110 IpOYHOCTH NPE/IBAPHTENHLHO HANPAKEHHBIX JIEMEHTOB IIPH JISHCTBHA
M3rubarommx MOMEHTORB ClIeyeT MPOH3BOUTD JUIA CeUCHHM, HOPMAIBHEIX K MX IPOROIBHOM
ocH.

PacyeT mo MpoyHOCTH HOPMAJLHEIX C€YeHHH B 0OIIEM Cilydae IPOM3BOAAT HAa OCHOBE
HenuHelHON xedopManoHHOH Mojenu coracHo 9.2.13 - 9.2.15.

HomnyckaeTcd pacueT Kene300CTOHHBIX SJIEMEHTOB INpPAMOYTOJIBHOrO, TaBPOBOIO M
JBYTABPOBOrO CEUEHUH C apMaTypoH, pPacHOJIOXKCHHOH y NEPNEeHAMKYJAPHBIX INIOCKOCTH
m3ruba rpaHeill dIeMeHTa, NpH ACHCTBHHM YCWIHH B IUTOCKOCTH CHMMETPHH HOPMalbHBIX
cedyeHu MPOH3BOAMTE Ha OCHOBE NPENEIbHEIX YCHIHi coriacHo 9.2.7 — 9.2.12,

9.2.3 lna xene306€TOHHBIX 31€MEHTOB, Y KOTOPHIX IPEAEIbHOE YCHIIHE 110 IIPOYHOCTH
OKa3BIBACTCA MEHBHIC NMPEACIBHOrO YCH/IMA Mo 06pa30BaHHIO TPEIIHH, NIOAAb CEYEHHA
IPOJONBHOM PacTAHYTOH apMaTyphl AO/DKHa OBITH yBEIHYEHa MO CpaBHEHMIO ¢ Tpebyemoii u3
pacdera 1o NpoYHOCTH He MeHee 4eM Ha 15 % i JobKHA YIOBIECTBOPATH pacueTy IIo
IIPOYHOCTH Ha AelicTBHE MOMEHTa 06pa30BaHys TPELIMH.

9.2.4 Pacuer npenHanps)KEHHBIX 3JIEMEHTOB B CTaAuHM 00XATHsA IPOM3BOAAT Kak IpH
BHEIICHTPEHHOM C)XAaTHM YCHIIMEM IIPeJBApHTENHHOrO 00XKaTHA B MPENENBHOM COCTOSHHH
cornacHo 9.2.10 - 9.2.12,

9.2.5 PacueT npeaBapUTe/IbHO HAIPSKCHHBIX 3€MEHTOB 110 NPOYHOCTH MPH JAEHCTBHU
monepedHbIXx cuil (pacdeT 0 HAaKIOHHBIM CEYCHHAM) M MECTHOM JCHCTBHM Harpyskd
(pacyeTs! Ha CMATHE K IIPOJABIHBaHHE) CIENYET IPON3BOAUTH COTJIACHO ykazanusMm 8.1.

9.2.6 Ilpu pacyere NpeaBapUTENHHO HAMPAKEHHBIX 3JIEMEHTOB IO MPOYHOCTH CIEAYET
YYHTBIBATh BO3MOXHBIE OTKJIOHEHHS TNPEIBApUTEIHHOLO HANpPMKCHUHA, OIPEAENIeMOro
cormacHo 9.1.10, myreM YMHOXEHHS 3HAYeHHH Oy (mnmu ycunus o6xaTHs Pj) U
paccMaTpMBaeMoOro j-ro CTEpXHS HIM TIPYINBl CTepXHel HampsracMoii apMaTypbl Ha
KO UIHUCHT Y, .

3naueHus Ko3pPHUIHCHTA Y sp IIPHHHMAIOT PaBHBIMH:

0,9 — npu 611aronpUsATHOM BIMSHUH IPEIBApUTENBHOIO HAlIPSXKEHNUS;
1,1 — npu HeGIaroNpUATHOM BIIMAHUH NIPEABAPHTEILHOrO HANPKEHH.
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Pacyer OpeNBapHTEILHO HADPIKEHHBIX JJIEMEHTOB Ha JAeiicTBHE W3rHGaOmMmMX
MOMEHTOB B CTa/JMH IKCILTYATAIMM 110 NPEAEAbHBIM YCHIMAM

9.2.7 Pacuer mo NpPOYHOCTH HOPMAJbHBIX CEUCHUH CIEAyeT MNPOU3BOAMTH COTIACHO
ykasaHusM paszena 8.1 ¢ ydeToM JonoyHHTENbHBIX ykasaHHH 9.2.8 — 9.2.9. IIpm sToM B
¢dopmynax 8.1 oGosHaueHua IUlomameil cedeHns 4, H A, crelyeT OTHOCHTH Kak K

HanpsraeMoii, Tak ¥ K HeHalpsraemoii apMarype.
JomyckaeTcs IPUHUMATD JUIS PacTAHYTOM apMaTyphI C YCJIOBHBIM TIPEACIIOM TEKY4ECTH
HalpsxKeHus Bbllle R, Ho He Gonee 1,1 R B 3aBHCAMOCTH OT cooTHOWIEHHAS & H &R (9.2.8).

9.2.8 3HaueHNd OTHOCHTENBHOM NiepopManyy apMaTyphl PacTSHYTOH 30HBI €, HpU

BBIMHUCJICHHH 3HAYCHUA rpanntmoﬁ BBICOTHI CXaToit 30HBI OeTOHA g R CNIEAYET ONpeaeATh 1o

tdopMmynam:
JUIsL apMaTyphl € YCIIOBHBIM IIPEIENIOM TEKYYEeCTH
R, +400-G
Eyp =2 7 *, (9.16)

5
TIe O, — IPE/BapUTENBHOC HAlPSKEHHE B apMaType C y4eToM Beex MoTepb M Y, =0,9;

400 — 8 MITa.
IUIst HEHaMpsTaeMolt apMaTypsl ¢ (hH3HMYeCKEM MPERENIoM TEKY4eCTH

€ =
s.el
Es

9.2.9 lns HampaAraeMoii apMaTypbl, pacHOJOXKEHHOM B CXKaToi 30HE, pacueTHOE
COMpPOTHBIIEHUE CKATHIO R, ClelyeT 3aMEHHTH HApsDKCHUEM O, , PaBHBIM:

500 - o, — mpu yuere koa(duunenTa yenosui paGoTei 6eTona v, =0,9 (m. 6.1.12);
400 -0, —mpu v, =1,0.
3peck oy, — B Mila.

’
3nadeHus o sp OTIPEHCISIOT C xoapPuuueHTOM Y, = L1.

Bo Bcex ciryuasx HanpshkeHHE o,, TPHHUMAIOT He Gonee R, .

Pacuer npeaBapuTe/JbHO HANPAKEHHBIX 3JIEMEHTOB B CTaJMH HNPEABAPHTEILHOIO
ooxaTHsA

9.2.10 TIpn pacuyere sIeMeHTa B CT3AUH MpeIBapUTENLHOro OOXATHSA YCHIIHE B
HanpsracMol apMaType BBOJHTCSH B pacyueT KaK BHEIIHSAA IPO/IONLHASA CHIA, paBHasA

N, =(cy, ~330)4,, +0,, 4, , ©.17)

rae A;p 51 Asp ~ HJIOIANY CEeYCHHs HanpsraecMoi apMaryphl, PacIOIOKEHHOK

COOTBETCTBEHHO B HamboJiee 00XarToif M B pacTaHyToH (MeHee oOkarToif)
30HaX CEYCHHS;

Gy, U O, — Npe/BapUTE/bHbIE HAPSDKEHHA C YIETOM NEPBBIX NOTEPh H KoddouuuenTa

!
sp
Ys=1,1 B apMaType ¢ IWIOmabIo ceueHns Ay, 1 A, .
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9.2.11 PacyeTr mo NPOYHOCTH 3NEMEHTOB MNPAMOYTOJBHOTO CCYCHUS B CTaIUM
IpeIBapUTENIBHOIO 06KaTHs IPOM3BOIAT U3 YCIOBUIL

N, e, <Ry -b-x(hy~0,5x)+ Ry, -4, (hy—d' ), (9.18)

rue ep — pacCTOAHME OT TOYKH NIPHIIOXCHUA I'IpOIlOJIBHOP"I cunst N P C Y4Y€TOM BIUAHUA

m3ruGalolero MoMeHTa M OT BHELIHeH Harpysku, AeHCTByIOIeH B cCraguu
H3rOTOBNIEHHs (COGCTBEHHAs Macca 3JIEMEHTa), JO LEHTpa THKECTH CedeHHs
HeHanpsAraeMoil apMaTypsl pPacTAIHYTOM HIIH HauMeHee CXaTod (IIpM MOJHOCTHIO
C)KaTOM CEYCHHHM 37I€MEHTa) OT 3TuX ycuumii (puHcyHOK 9.1), ompegmensemoe Io

tdopmyne

M
ep=e0p+0,5h—a:+_'7v—, (9.19)
14

eop — pacCTOANMNE OT TOUKH MPUJIOKEHUS CHUIBI Np JI0 LIEHTPA TAXKECTH CECUCHUA JJICMEHTA,

R, —pacuetHOe compoTuBieHHe OeToHa CXaTwio, TPHHEMacMOoe MO  JIMHeHHoOM
uHTepnioyAnuM (tabnuna 6.8) kak ans kimacca G€TOHa MO MPOYHOCTH Ha CXKATHE,
YHCJICHHO PaBHOTO NEPEeIaTOYHON IPOYHOCTH OeTOHA Rbp ;

R, —pacdyeTHOe COMpOTHBNCHHE HEHANpsAraeMod apMaTypel CXKaTHIO, IIPHHEMaeMoe
B CTaJIUM IIpeBapuTeibHoro obxarus He Gonee 330 MIla;

A; —momany ceueHus HEHANpPATaeMOW apMmaTyphl, PAacTIONOKEHHOH B HauGonee cxaroi

30HE CCUECHUS HIICMEHTA.
Bricory cxaTtoit 30HBI OeTOHa ONpENENsIOT B 3aBHCHMOCTH OT BEJHUYMHBEL i,

R
ompesiensemoit mo dopmyne (8.1) ¢ MONCTaHOBKOH B HEE 3HAYEHUA € =Ei, rae R -

£y
PacyeTHOE COMPOTHURIICHHE PACTIHYTON HEHANpAracMolt apMaTyphl A, B €, = 0,003:

a)mpu & = ;x(; <&r (pucyHok 9.1) no dhopmyme

_N,+R A -R, -4,

- ) 9.20
¥ Ry b ©-20)
6) npu £=i>§R — o popmyne
1+ '
Np+RsAs~1_F’R~RSC~AS
x= R . 9.21)

R 2RA_
hy(1+ER)
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R, L A\
] hr . _RAS -
o _ = O
] v
A— < : <
] — "y
\Va
AS
b

Pucynok 9.1 — Cxema ycunii H 3n0pa HanpsKeHAHR B CeYeHHM, HOPMAJBHOM K NPOXOALHOK
ocy u3rnéaeMoro npeaBapuTebHO HANPSHKEHHOr'o 2JIeMEHTA IIPH ero pacyeTre N0 HPOYHOCTH B
CcTagMM 00xkaTHS

9.2.12 Pacuer 1o IPpOYHOCTH 3JIEMEHTOB TABPOBOI'O H JBYTaBPOBOT'O CEYCHHUH B CTaHH
HpC/BapUTENBHOTr0 00XKaTHA NPOM3BOIAT B 3aBHCHMOCTH OT IIOJIOXKEHUS T'DaHMIBI CXKaTOH
30HBI!

a) €CJIY IpaHulia CXKaToi 30HBI HPOXOMUT B rnoiike (pucynok 8.2, a), T.e. cobmonaercs
yCIIOBHE

N, <R,-byH; ~RA+R 4, | 9.22)

pacyeT MPOU3BOAAT KaK JUIA IPAMOYTOIBHOTO CEYCHHUS IMMPHHOM b’f cornacho 9.2.11;

6) ecnu rpaHMLa CKATOH 30HBI IPOXOIUT B pebpe (pucynok 8.2, 6), T.c. ycnosue (9.22)
He co0JIIoAaeTCs, pacyeT IPOH3BOMAT H3 YCIIOBHS

N, e, =Ry b-x(ly—0,5x)+ Ry(b)y —b)-ky (hy —0,5K; )+ R, 4} (hy-a' ),  (9.23)

M
rae e, =eop+zd.iN— ; €gp — M. 9.2.115
p

z, — pPAcCTOSHHE OT LEHTPa THKECTH CEUCHHS 3eMEeHTa JO pACTAHyToH (HauMeHee
C)KaToM) HeHANPATaEMOH apMaTypEL.
BeicoTy caTol 30HBI ONIPENCIIIOT 110 GopMyIaMm:

a)ynpu £=-<E, (Ez —om. 9.2.11)
hy
N, +R.A,~ R4 R, -b)¥,

= ; 9.24
x ™ 9.24)

6)Hpﬂi=i'>§1z
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1+ ’ ’ !

N, +R A4 ~:~2~R—R“AJ. - Ry(by ~b)hy

x= 4 : 9.25)
R, b+ 2R A,

h(1-Ep)

PacdeTr HO DNPOYHOCTH HOPMAJLHBIX ceYeHMH Ha OCHOBe HeJHHeHHON
aedopMauMoOHHOI MOJeH

9.2.13 Tlpu pacyere o IPOYHOCTH HA OCHOBE HEMHEWHOHR nedopmanmonHoit MoenH
ycunus 4 JepopMaliy B CCMEHHH, HOPMaJIBHOM K IPOJIOJIBHOM OCH 3JIEMEHTA, ONPEACIIAIOT C
HCITONIH30BAHUEM OCHOBHBIX MOJIOXKEHHIH, ykasaHHBIX B 8.1.20 — 8.1.22.

9.2.14 Tlpu pacyetre HOPMANBHBIX CeYeHHEt MO MpPo4HOCTH (PHCYHOK 9.2) B ob6mem
CJIydae HCIONB3YIOT:

YpaBHEHUsS] PaBHOBECHS BHEIIHUX CHUI M BHYTPEHHHX YCWIUM B HOPMalIbHOM CeueHHH
9JIeMeHTa

M, = Zcbi Ay Ly + Zst Ay Zoy + chi “Agi Lo (9.26)
i J i
My, =50y Ay Zyy + D0y Ay Zoyy + 564+ Ay Zys 9.27)
i J i
N =304 +chj 'A:j +X0,-4; (9.28)
i J i

YpaBHEHHs, ONpeleNsoue pacupefeneHue AedopMaimii OT AeHCTBUA BHEMIHEH
Harpy3KH 10 CEUCHHUIO JIEMEHTa

1 1

Epi =Eo+— Lpyy +—ZLpy; (9:29)
ry r
1 1

€y =€g+—Zoy+—Zy; 9:30)
rx F.
1 . 1

€si =50+7'sti+_r—'zsyi; 93D

x y

3aBHCHMOCTH, CBA3BIBAIOLINEC HANPDKCHUA U OTHOCHTCIBHBIC ne(bopmaunn OeToHa U

apMaTypsI:
6eToHa
Cpi = Ep Vi -Ep; 5 9.32)
HeHanpsAraeMoi apMaTypsl
Oy =Eg vy £g; (9.33)
HarpsiraeMo# apMaTyphl
O = Egi - Vi(E5i +Egpi) - (9.34)
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Pucynox 9.2 — Pacuernast cxeMa HOPMaJIbHOT0 Ce4eHHs NpeaBapATeIbHO HANPAKEHHOTo
#KeJ1e300eTOHHOr0 IEMEHTA

B ypaBHeHusX (9.26) — (9.34) :
Asiy Zoxiy Zgyi, O — INOMANS, .KOOPAWHATE! LEHTpa TSKECTH I-T0 CTEPXHsS HanparacMol
apMarypsl H HAIPSDKCHUE B HEM;
€, —OTHOCHTENIbHat Jedopmarus i-ro CTepxkHS HanpsraeMoi apMaTypsl
OT Ae#CTBYA BHEIIHEH Harpy3KH;

€;p; — OTHOCHTENbHaA JedOpMANKs NPeaBAPUTENHHOTO HANPSKEHUS apMaTypsl,

ompeznenseMas € y4YeTOM IIOTEph MNPEABApPUTEILHOrO HAUPSKCHHA,
COOTBETCTBYIOIIMX pPacCMaTPHBAEMOM pacyeTHOM CTaaMu,
E; — Mony/Ib yIpyrocTH i-ro CTep>XHs HalpsracMoi apMaTyphl;
Vsi — KOOQOHIUCHT YIPYrocTH i-ro CTCPXHSA HCHANPATacMoOil apMarypel,
OcTa/bHbIe DapaMeTphl — cM. 8.1.23.
3navyenus kod>pUIHNEHTOB Vy U Vg ONpeNeioT o ykasanasM 8.1.23, a 3Havenus

K03hdUIHEHTOB Vy; — 0 dopMyIie

— Osi

T . (9.35)
Esi '(esi +8spi)

Vsi

9.2.15 Pacuer HOpPMaJbHBIX CEUYCHHH KENE300€TOHHBIX 3€MEHTOB MO NPOYHOCTH
IIPOM3BOMAT U3 YCIIOBHMA, IPHBEJCHHLIX B 8.1.24.
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9.3 Pacuer npeABapHTENIbHO HANPSKEHHBIX 3JIEMEHTOB  2KeJIe300eTOHHBIX
KOHCTPYKUmii 10 NpeebHBIM COCTOSHAAM BTOPOif TPyNNk!

O6mue NoI0KEHUS

9.3.1 PacyeTs! O IPEAENHLHBIM COCTOAHHAM BTOPOH IPYIINBI BKIIOYAIOT:

pacueT o o6pa3oBaHHUIO TPELLHUH;

pacueT Mo pacKphITHIO TPEIHH;

pacueT no aedpopManam.

9.3.2 Pacuer mo 00pa3oBaHMIO TPEIIWH MPOHM3BOAAT KOria HeoOXomuMo 00ecnedHTh
OTCYTCTBHE TPEINHH, a TAKXKC KaK BCIIOMOTaTeIbHBIH PH PacdeTe 0 PACKPHITHIO TPELIHH H
1o AepopManusIM.

Tpe6GoBaHUs O OTCYTCTBMIO TPELIHMH MPEABABISIOT K MIPEABAPHTEIHLHO HANIPAKCHHHIM
KOHCTPYKIUSAM, ¥ KOTOPHIX NPH IOJHOCTHIO PaCTAHYTOM CEYEHHH NODKHA OBITE obecnedena
HEIPOHHUIIAEMOCTh (HAXOAAIMXCA IO/l JABJIEHHEM JKHAKOCTH MM Ta3oB, MCIBITHIBAIOIIMX
BO3JCHCTBHE PaJIHAIUY U T.11.), K YHHKAIGHBIM KOHCTPYKLEAM, a TAKXKE K KOHCTPYKIMSIM IIPH
BO3/ICHCTBHH CHIILHO arpeCCHBHOM Cpefbl.

9.3.3 I[pu pacyere no oGpa3oBaHMIO TPEIHH B LUENIX UX HEAOUYIIEHHS K03 dHIHEHT
HaIeOKHOCTH IIO Harpy3ke NPHHHMAOT Yr> 1,0 (xak mpH pacdyeTe mo npounoctH). Ilpu
pacteTe Mo pacKphITHIO TPEIIHH U Mo AedopMarusaM (BKITIOYad BCIIOMOTATENBHEIH pacyer 1o
06pa3oBaHHIO TPEIIHH) TPUHUMAIOT K03 duIiHeHT Haie)HOCTH MO Harpyske 1r= 1,0.

9.3.4 Pacuer uzrubaeMbIX NpeABapHTENBHO HAPSKEHHBIX 3JIEMEHTOB IO NPEACIbHBIM
COCTOSHMAM BTOPOH TPYNIBI IPOM3BOIAT Kak MPH BHEHEHTPEHHOM CXXAaTHH Ha COBMECTHOE
IeficTBue ycuiaui OT BHeWHel Harpysxku M M npomonsHOH cunsl N p» PaBHOH yCUNHIO

IpeBapUTENbHOrO obxaTusa P .

PacdeT npeaBapHMTeNbHO HANPSMKEHHLIX KeJ€300eTOHHBIX 3JEMEHTOB MO
00pa3oBapyI0 ¥ PACKPBLITHIO TPEIH

9.3.5 Pacuer npefBapuTENHHO HAIPSKEHHBIX H3rMGaEMBIX 3JIEMEHTOB IO PACKpPHITHIO
TPEIUUH NPOM3BOAT MCXOJM W3 OGUINX HOJNOXEHHH, yKa3aHHBIX B paszene 8.2 U ¢ yueToM
ykazanmit 9.3.6 - 9.3.10.

Omnpenejienne MOMeHTa 00Pa30BaHMs TPEMH, HOPMAJIBHLIX K MPOAOILHON OCH
JJIEMeHTA

9.3.6 UsruGatommii MOMeHT M, Npu oO0pa3soBaHMH TpEMMH B OOMleM ciydae
omnpenesteTcs no aedopManHoHHON Mogemu cornacHo 9.3.10. JlomyckaeTcst Ajs IPOCTHIX
cedeHHH (IPSMOYroNbHOTO M TaBPOBOTO CEYEHMUIH ¢ apMaTypoH, paclioioKeHHOH Y BepXHEH u
HUXHEA rpameil cedeHusd, C TIONKOH B CXKaToM 30HE) ONPEAETATH MOMEHT
TpemuHo0Opa3zoBaHus cornacHo 9.3.7.

9.3.7 Ompepenenrie MOMeHTa 00pa30BaHUs TPEIIMH MIPOU3ZBOIAT € YUETOM HEYNpPyruxX
nedopmarnmit pactaHyToro 6erona cornacHo 9.3.8.

JormyckaeTcss MOMEHT 00pa3oBaHHsA TpPEIIMH ONpelensTh 6e3 ydeTa HEYNpYyTrHx
nedopmaruii pactsuyroro 6etona, npunnMas B dopmyine (9.36) Wy=W,.y. Ecmu mpu s10M
ycnoBus (8.118) u (8.139) He ynoBIETBOPSAIOTCS, TO MOMEHT 0Opa3oBaHHA TPELIMH ClEAyeT
OIpedeNsTh C YUETOM HeYNpyTux aedopmaluii pactaHyToro 6eToHa.

9.3.8 MomeHnT o6pa3oBaHMsl TPELUMH IIPEIBAPUTENLHO HANPSKEHHBIX H3THOaeMBbIX
3JIEMEHTOB C yY4eTOM HEYIPYTHX KedopMalmii pacTIHyToro 6eToHa ONMpeENsIoT o GopMyie
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My = Ry or Wy £ P-e (9.36)

ap?

rae Wy — MOMEHT CONpPOTHBIICHHMs NPHUBEICHHOIO CEYEHHsA MIA KpalHEro pacTSHyTOro
BOJIOKHA ¢ YYETOM nonoxenuit 8.2.10;

(4 +# — pacCTOAHHUE OT TOYUKH ITPUIIOKCHHUA YCHJIMA NPCABAPUTECIIBHOIO obxarus

ap = €op
P go sppoBo#t Toukd, Hauboliee YyHaNEHHOH OT pacTAHYTOH 30HBI,
TpemuHoo6pa3oBaHre KOTOPO NpoBepsIETCS,
€,p — TO XK€, 0 IEHTpA TsHKECTH MPUBEJEHHOTO CEUeHH,
¥ - paccTOSHHE OT LEeHTpa THKECTH IPHUBEJEHHOTO CEYEHHUs O AAPOBOH TOUKH,
W,
r=—ted (937)
Ared
B dopmyne (9.36) 3HaK «ITIOC» NPHUHUMAIOT, KOTAA HANPaBJIcHUs BPAIEHNS MOMEHTOB
P -e;, ¥ BHelHero w3ruGaiollero MOMeHTa M IPOTHBOMOJOXKHBI, «MHHYC» — KOIZA

HaNpaB/IeHUA COBIIAZAKOT.
3uauenus W,,; ¥ A,.q ONpeNefiOT COITacHO yKasaHuaM 8.2.

Jns npsMOYroNbHBIX CeYeHMH M TaBPOBBIX CEHUECHUM C IIOJKOM, pacmoNoXEeHHOH B
CXKAaTOH 30He, 3HaueHHe W, TpH MAeHCTBMM MOMEHTa B IUIOCKOCTH OCH CHMMETpHH
JIoIycKaeTcs ompeenath no gopmyne (8.122),

9.3.9 VYcumue N, npu o6pa3oBaHHM TPEUIMH B LEHTPAILHO PACTAHYTHIX 3JIEMEHTaX
onpezensor o dpopmyne (8.127) 8.2,

9.3.10 OmpenesneHde MoMeHTa OOpa3oBaHHA TPEINMH Ha OCHOBE HEIMHCHHOH
JnehOopMaMOHHON MOJAETH HPOH3BOIAAT HCXOAA M3 OOImMHUX TOJNOXEHHH, NPUBCACHHBIX B
6.1.24, 9.2.13-9.2.15, HO c ydyeroM paboThl GeTOHAa B PpacTAHYTOH 30HE HOPMAJILHOTO
ceueHus, OMpeNenseMOil auarpamMMolf COCTOSHHMS pacTIHYTOro GeToHa corjacHo 6.1.22.
PacueTHble XapaKTEpHCTHKN MaTEPHAIOB NPMHHUMAIOT JUIA MpEeAeHbHBIX COCTOSHHUI BTOpO#
TPYILIEL

3naueHue M., ONUPENENAIOT M3 PEIICHHSA CHCTEMBl YPaBHEHHIA, NpPENCTaBIECHHBIX B
9.2.13 — 9.2.15, npuHUMas OTHOCUTENBHYIO AedopMarHIo 6€TOHA Eymax Y PACTAHYTOH I'paHK
JNIeMEHTa OT AeCTBUA BHEUIHEH Harpy3Ku, paBHOH MpeZieIbHOMY 3HAUEHHIO OTHOCHTENIbHOR
nebopmanuy GeTOHA IIPU PaCTHKSHUH Epy i, OTIPEHAEIIIEMOMY COTJIaCHO ykasaHHsaM 8.1.30.

PacyeT MUPHHLI PACKPHITHS TPEIMH, HOPMAJILHBIX K NPOXOIbHOH OCH djleMEHTa
9.3.11 Illupuny packpbiTus HOPMATbHBIX TPEUMH ONpeaensioT no dopmyie (8.128), B
KOTOpO} 3Ha4YeHHe HANpSKCHUA G, B PacTAHYTOW apMaType M3rHGaeMBIX HpEABapHTENHHO
HalpsDKEHHBIX 2JIEMEHTOR OT BHEIHel Harpy3Ku ONpeJeNnaioT o ¢popmye
M,(hy-y,) N
[ Mpto-y) N, "0y, (9.38)
I red Ared

s

rae 1,4, Areq>Y: —MOMEHT HHEPIMH, IUIOMAAG NPHBENECHHOTO MOMEPEYHOrO CEYECHHS
9NMIEMCHTa H PaccTOAHHE OT Hauboyee CKaroro BOJIOKHA N0 LIEHTpa
TSXKECTH IIPUBEJECHHOTO CEYCHHMA, ONpeAcNiseMBbIE C Y4YETOM MJIOanu
CeYeHHs TONBKO CXKATOM 30HHI OETOHa, MIIOIIAEH CEYSHH PACTAHYTOH M
cxaroli apMatyprl cortacHo 8.2.27, mpHHHMas B COOTBETCTBYIOLIMX
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tbopmynax 3HayeHus Kko3hdulHeHTa NpHBefeHMS apMaTypel K 6eTony
Qg =0 s
Np — yCUIIHe IIpeiBapUTeNbHOro obxkarus (9.3.4);

M, —wsrubaromuii  MOMEHT  OT  BHEUIHCH  Harpyskn M ycwms

peBapMTENBHOTO 06XaTus, ONpeeNIeMbli 1o hopmyie

M,=M%N,e 9.39)

op
rae eop — PacCTOSIHUEC OT TOYKH IPUIIOKCHUS YCHIHA IPEABAPUTCIBHOI'O obxatus N p

J0 LIEHTPa THKECTH IPUBEACHHOTO CEUEHHS.
3rak «MuHYc» B dopmyne (9.39) npuHHMalOT, KOrZ]a HaNpaBicHHS BpallleHHH

MOMEHTOB M u N P’ eop HC COBIAMAKOT, H «(IIJIIOC» — KOTZla COBNAaNaroT.

JlomyckaeTcs HanpsDKEHHE G5 OTIPeIENATh Mo GopMmy.ie

_MoNp(a-ey) (9.40)
z A4 ’

0-.“
IJIc z — pacCTOAHME OT LECHTPAa TSHKECTH apMaTyphbl, pacloJIOKEHHOH B pacTAHYTOH 30HE
CedeHHs, A0 TOYKH INPHIIOXKCHUS paBHOACHCTBYIOIIeH ycwiumii B CXaTod 30HE
9IEMEHTA;
€, — PAaCCTOSHHUE OT IIEHTPA TKECTH TOH e apMaTypbl 10 TOYKU NPHIOKEHHUA YCUITHA N
st 3nMeMEeHTOB NPSMOYTONBHOrO IONEPEYHOrO0 CeYeHHs NpH OTCYTCTBHM (W 6e3
y4€Ta) CXKATOH apMaTypHl 3HAYEHHE Z OIpPeleNIoT 1o GopMyie

x
z =hy - 9.41)
3
TAe Xy — BBICOTa CXKaToi 30HBI, onNpefensemMas corjlacHo 8.2.28 ¢ yuerom aeHcTBUSA yeHIus
TIpeJBapUTENLHOTO 00XaTHA N,
Jng 20eMEHTOB NPAMOYTONBHOIO, TaBpOBOTO (C MONKOM B CxaTol 30HE) H
IBYTaBPOBOI'O MOTIEPEYHOTO CEUEHMS NOMYCKaeTCs 3HAUCHHE Z IPUHUMATE paBHbeM 0, 7h .
Hamnpsxenus o, omnpenensgeMsle o dopmynam (9.38), (9.40), He TOKHBI IPEBBIIATH
(Rs,ser_csp)-

Pacyer mnpexBapuTelbHO HAINPSKCHHBIX JKeNe300eTOHHBIX 3JIEMEHTOB MO
aedopmanmsam
9.3.12 Pacyer mnpeABapUTENBHO HANpPsOKEHHBIX 3JEMECHTOB 1o  AedopManusm
IPOM3BOIAT corylacHo ykasaHuit 8.2.19 — 8.2.32 u ¢ yyeroM NONONHHMTENBHBIX YKa3aHMi
9.3.13-9.3.15.
9.3.13 IlonHyio KpUBH3HY HM3rHOaeMBIX IMPEABAPUTENHHO HANPSKEHHBIX 3JIEMEHTOB
[UIs BBIYMCIACHHA MX IPOrHOOB ONPEAEHAIOT Mo YKazaHusaM 8.2.24, mpu 3TOM 3HAYCHHS
1 1 1
KPUBH3H (-— , |—| m|—=| B dopmynax (8.140), (8.141) ompenensmor NO yKa3aHHAM
ria \r/z r/s3
9.3.14 ¢ ydeToM ycuiaus peIBapUTEIsHOTO 00XKaTHS.
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HomnyckaeTcs npy onpenejieHHH KPHBH3HBI YYUTHIBATh BiMsAHUE AedopMaumii ycanku u
MON3y4YecTd OETOHA B CTaJIMH MPEIBAPHUTEIHHOr0 00KaTHs.

1
9.3.14 Kpusn3Hy n3rubacMBIX HpeNBAPUTENHHO HANPSKEHHBIX 3JEMEHTOB — OT

,
IeCTBHS COOTBETCTBYIONMX HATPY30K ONPENENSIOT O opMyIe
M-N_-e
1 27 % (9.42)
r D

rae M- uarubaromuiil MOMEHT OT BHENIHEH Harpy3KH;
N, ¥ e,, —yCHIMe NpPeJBAPUTENBHOTO OOXAaTHd M €r0 IKCUEHTPUCHTET OTHOCHTENHHO

ICHTPa THKECTH NPUBEXEHHOTO IONEPEYHOTO CEYSHHUS IEMEHTA,;

D —w3rubHad KECTKOCTh IPHBEJCHHOTO IOMEPEYHOTO CEYEHHsA 3JEMCHTa,
onpenendeMas 1o ykasaHusaM 8.2 KaK AJIS BHEIEHTPCHHO CXKATOrO YCHJIHAEM
OPEABapUTENIBHOTO O0XKAaTHA 3JIEMEHTa ¢ YYeTOM H3rubarolero MOMEHTa OT
BHEIIHEH Harpysku (pucyHok 9.3).

a 6

Ao
L € Gh-ebEb,red

S g N '

Ay | EN RS
e

=

N

1 Vo 7

[ e
= i W a"

(o

s “sm E s,red

o,-¢E,

Aoy
] — ypoBeHb HeHTpa TAKECTH PUBEJIECHHOTO Oe3 yueTa pacTAHYTO! 30HbI GETOHA NMOTIEPEYHOrO CEYEHHs

Pucynok 9.3 — IIpuseaennoe nonepeuHoe ceveHne (@) ¥ cxeMa HaNpPsHKEHHO-
JAehopMHPOBAHHOr0 COCTOSIHHS H3rn6aeMoro NpeBapATE/ILHO HANIPSKEHHOI0 J1eMEHTA €
TpewMHamu (6) npn ero pacyere no AepopmManuam

93.15 Kpususny usrubaeMbIX INpeABapUTEIbHO  HAlPKCHHBIX — JJIEMEHTOB
JOIyCKaeTCs ONpPEeResiATh 1o hopmyiie

1 M—Np‘zp
r Es,red A z2(hy—xy) ’

e z p PpacCTOAHUE OT TOUKHU NPHJIOKCHUA YCHIHA NPEABAPUTEIEHOTO 00XaTug 00 TOUKH

(9.43)

NPUIOXKEHHS PaBHOJEHCTRYIONEH yCHIMH B C)kaTol 30HE;

Z — PacCTOSHME OT LEHTPA TDKECTH pPacTSHYTOH apMaTyphl O TOYKH HPHIOKEHHA
paBHOJIEHCTBYIOMEH YCHNUH B cxxaToH 30HE;
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X) — BBICOTA CXKaTON 30HB! C YYETOM BIIMSHHA IIPEABAPUTENBHOrO 06XAaTHS,
BricotTy cxaToif 30HBI ONpENENAIOT Kak IS U3rHGaeMBIX JnmeMeHTOB  Ge3

N
opegHanpsbkenns coriacHo 8.2.28 ¢ yMHOXEHHEM 3HaYCHUs W, Ha 1+—£.2.
Y4

3HavyeHus z P Mz JIONIYCKACTCA ONpeACiATh, NPHHHUMASA PacCTOAHHE OT TO4YKH

TPUIOXKEHHUA PaBHOAEHCTBYIOMEH YCHIMi B CKaToi 30He N0 HanboJjiee CXaTOro BOJIOKHA
ceueHus paBaeM 0,34, .

Onpeaenenyue KPHBU3HLI MPEABAPHTEIBLHO HANPAIKEHHBIX >JEMEHTOB HA OCHOBE
HeMHeHno fedopmMaLiMOHHOH MogeaH

9.3.16 Ilommyto KpUBH3HY H3rH6aCMBIX NPEABAPUTEIFHO HANPSKEHHBIX JIEMEHTOB HA
y4yacTkax 6e3 TpeUIMH B PacTAHYTOH 30HE ceueHHs ompeaensior no gopmyne (8.140), a Ha
Y4acTKax ¢ TpEIIHHAMH B pacTAHYTOM 30He ceyeHus — no popmyie (8.141).

3na4yeHns KPUBHU3H, BXomAux B dopmyisl (8.140) u (8.141), onpenensror U3 pelleHAs
cucreMsl ypaBHeHui (9.26) — (9.34) ¢ yuerom ykazauuii 9.2.13. Ilpu 3ToM I 31€MEHTOB C
HOPDMaJBHEIMH TPEIIMHAMH B PacTAHYTOH 30He Halps)keHHE B HampsaraeMoll apmarype,
TIePeCcEKAIoeHt TPeLIUHBL, ONPEAEIAIOT o hopMyie

S EELE I (9.44)
Vi :
a B HeHanpsTaeMolt apmarype
E...e..
Gy =2 9 9.45)
1ys_j
1

e Vaigjy = —————— - (9.46)

1+0,8- si( j),crc

Esi())

3ReCh Egi( j)cre — OTHOCHTENbHAS AeOPMAILHS PACTAHYTOH apMaTyphl B CEYEHUH C TPELMHOM

OT JeficTBHA BHCIIHEH Harpysku cpasy nocie o6pa3oBaHHs TpeIKH,;
€5i(j) = YCPE/HEHHbIE  OTHOCHTENbHBIE NeOPMALMM  PACTAHYTOR apMaTypsl,

nepeceKaomeil TPEIHHbI, B PACCMaTPHBAaGMOH CTaHH;
€gp; — OTHOCHTE/IbHAS ACOPMALIH IPEABAPUTEILHOTO HANPSDKEHAS apMaTypBL.

TIpu onpeneneHNH KPUBU3HBI OT HENPOJAOSDKUTENBHOIO NEHCTBHSA Harpy3Kku B pacdere
UCTIONB3YIOT AMArpaMMbl KpaTKOBPEMEHHOTO NehOpMHpPOBAHHA CXATOTO U pacTSIHYTOro
6Gerona, a MpM ONpEAENEHHHM KPHUBH3HBI OT NPOAOIDKMTENBHOIO JEHCTBUS Harpy3ku —
JMarpaMMBI JUTMTENBHOTO AeopMHpOBaHUs GeTOHA ¢ PAaCUCTHBIMM XapaKTCPHCTHKAMH I
TIPEACNBHBIX COCTOSHUH BTOPOH IpyMMLL.
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10 KoscrpyKkTHBHbBIE TpeGOBaHHSA

10.1 O6mue noyoxenuns

10.1.1 Jins obecneyeHns Ge30MaCHOCTH M AKCIUTYaTallMOHHOM NPHroaHOCTH GETOHHBIX
M kene306eTOHHBIX KOHCTPYKIMit HOMHMO TpeGOBaHMif K pacyeTy CIeAyeT TakKe BEHIONHATD
KOHCTPYKTHBHBIE TPEOOBaHAA K FEOMETPUUESCKUM pa3sMEpaM H apMHPOBAHHMIO.

KoHCTpyKTHBHBIE TPeOOBaHHA YCTAHABNUBAIOT JUIA TEX CIydYaeB, KOTHA: PacueToM He
NpEeACTaBIACTCA BOZMOXHBIM JIOCTATOYHO TOYHO H ONPEACIICHHO ITOJHOCTBIO T apaHTHPOBATH
CONPOTHBIICHNE KOHCTPYKIMM BHEIMHHM Harpy3kaM M BO3ACHCTBHAM;

KOHCTPYKTHBHBIE TPeOOBaHHAS ONPEACISIOT TPAHMIHBIC YCIOBHA, B MpEeNax KOTOPHIX
MOTYT GBITh HCIIOJIb30BaHbI IIPHHATHIE PACYETHEIE MONOXKEHMS;

KOHCTPYKTHBHbIC TPeGOBaHHA 0GECIICIHBAIOT BHINONHEHAC TEXHONOTHH M3TOTOBICHHS
GETOHHBIX H jKeNe300€TOHNEIX KOHCTPYKI{AH.

10.2 TpeGoBaHus K reoMCTPUYECKHM pPa3Mepam

10.2.1 T'eomeTpruyeckne pasMepsl OETOHHEIX W IKENE300€TOHHBIX KOHCTPYKHHH
JIOJOKHBI OBITH HE MEHEE BENMYHH, 00eCTIeYHBAIONINX:

BO3MOXKHOCTh Pa3MEINCHHs apMaTyphl, aHKEPOBKH U COBMECTHOMH paGoThI ¢ 6ETOHOM, ¢
yderoM TpeboBanuii 10.3;

OrpaHHYeHHE THOKOCTH CKAaThIX 3JIEMEHTOB;

TpeGyeMble IokasaTenn KadecTBa 6eToHa B koHCTpyknuu (IOCT 13015).

10.2.2 Pa3Mephbl ceueHHIl BHEHEHTPEHHO CXAaTBIX SJIEMEHTOB IUIs ofecredeHHs HX

MECTKOCTH pPEKOMCHIYeTCAd NpPUHMMATh TaKHMH, 4To0Bl HMX THOKOCTB 17(_) B IoboM
HalpaB/IeHNH He MPEBLIIIaa:

200 — 1 xene300e TOHHEBIX JIEMEHTOB;

120 — a1 KOJIOHH, ABJIAIOLIKMXCA IEMEHTAMH 3/IaHHUI;

90 — s GETOHHBIX HJIEMEHTOB,

10.2.3 B KOHCTPYKIMAX 34aHHH U COOPYXEHHUH CIEAYeT IPeayCMaTPHBATh UX pa3pe3Ky
HOCTOSHHEIMM M BPEMEHHBIMH TEMIIEPAaTYPHO-YCAJOYHBIMH IIIBAMH, DACCTOSHHUS MEXIY
KOTOPHIMH Ha3HA4alOT B 3aBUCHMOCTH OT KJIMMAaTHYECKHX YCJIOBHH, KOHCTPYKTHBHBIX
0coBeHHOCTEH COOpYXKEeHHUs, TOCICA0BATENPHOCTH IPOU3BOACTRA PaboT U T.II.

Ilpu HepaBHOMepHOU ocanke (YHNaMEHTOB CIEAyeT NpelycCMAaTpHBaTh pa3JieleHUe
KOHCTPYKIH# 0CaOYHBIMH IIBaMH.

10.3 Tpe6GoBanusa k apMHpPOBaHHUIO
3awumnwiii croti 6emona

10.3.1 3amuTtHEIH cioii 6eToHa NOMKEH 0OeceYnBaTh:

COBMECTHYIO paboTy apMaryphl ¢ 6ETOHOM;

aHKEpPOBKY apMaTypbl B GeToHe M BO3MOXHOCTH YCTPOMCTBAa CTHIKOB apMaTypPHBIX
3JIEMEHTOB;

COXpPaHHOCTb apMaTyphl OT BO3JEHCTBUN OKpyXaroumed cpeasl (B TOM YHCIE NpH
HaJIMYMH arPECCHBHBIX BO3JeUCTBHI);

OTHECTOMKOCTh KOHCTPYKIIHM.
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10.3.2 TommuHy 3aI0UTHOTO ClIos O€TOHA ClefyeT IPUHUMATh HCXOs U3 TpeOoBaHuiA
HACTOSIIEro pasfeNia C Y4YeTOM PpOJIM apMaTypbl B KOHCTpykuusax (pabouas umu
KOHCTPYKTHBHAs), THNA KOHCTPYKIUH (KONOHHBI, IUIMTHI, OaIKy, 31eMeHTH (QyHAaMEHTOB,
CTEHHI ! T.I1.), IHAMETPa U BUJIA apMATYPHI.

MunuManbHeie 3HAYEHHs TONIIMHBE! Cyios GetoHa paboueil apMmatrypsl (B TOM 9HCIE
apMaTrypbl, pacIOJIOKECHHONH y BHYTPCHHHX TI'paHEH NONBIX 3/1€MEHTOB KOJBLUEBOTO HIHA
KOpoO4aTOro CeYeHus) CrexyeT mpuHuMars o tabmame 10.1.

Jna c6opHBIX 37IEMEHTOB MHHHMMAaJIbHbIE 3HAYECHUS TOJIMMHBI 3aLUIUTHOTO C/I0g OeToHa
paboueit apMaTypsl, yka3aHHbIe B Tabmurne 10.1, yMeHbIaroT Ha 5 MM.

JU1 KOHCTPYKTHBHOIM apMaTypbl MUHMMAJIBHbLIC 3HAYCHHS TONIIMHB! 3alIUTHOTO CIIOS
6eTOHa NPUHMUMAIOT Ha 5 MM MEHBINE N0 CPaBHEHUIO ¢ TpeOyeMbIMH [UTa paboyeil apMaTyphl.

Bo Bcex ciydasx TONIHUHY 3all]ATHOro cjiod OETOHA ClefyeT Takxke NPUHMMATh He
MEHEE HaMeTpa CTEpPXKHs apMaTyph! B He MeHee 10 MM.

B 0oHOCIOMHBIX KOHCTPYKLHAX M3 JIETKOTO M NOpU30BaHHOro 6eToHOB KiaccoB B7,5 u
HIDKE TOJILIMHA 3alMTHOrO CJIOSA JOJ/DKHA COCTABIITH HE MeHee 20 MM, a [ HapyXHBIX
cTeHOBBIX maHeneit (6e3 dakrypHOro cnos) — He meHee 25 mMm. B ommocnoifHsIX
KOHCTPYKLMAX W3 sA4YeucToro O€TOHAa TOJIIMHA 3aMIUTHOTO CJIOS BO BCEX CIIydasx
IpUHUMaETCA He MeHee 25 MM.

Tad6numalo.l

Ne N ToNMHAa 3aIUTHOTO C10A
- VCI0BHA SKCIUTyaTalMA KOHCTPYKLMH 3faHui GeToHa, MM, He MeHee
1 B 3aKkphITBIX TOMEIEHUAX TIPH HOPMATIBHOM M MOHHKEHHOM 20
BJIXHOCTH
2 | B 3aKkpHITBIX [IOMEIIEHUAX NPH MOBBIICHHOM BIXHOCTH (ApH 25
OTCYTCTBHH JOTIOJTHUTEIbHbIX 32LIMTHBIX MEPOIIPHATHI)
3 | Ha oTkpbiTOoM Bo3ayxe (IpH OTCYTCTBHU AOTIOSTHUTENBHBIX 30
3aUIHTHBIX MEPOTIPHATHIA)
4 B rpyHTe (11pH OTCYTCTBHM AONOJHHUTENBHbIX 3aLIMTHBIX 40
MEpOIPUATHH), B PpyHAAMEHTaX NPHU HATHYHE GETOHHOM
HOArOTOBKH

10.3.3 TonmuHa 3aIMMTHOTO CJIOS OETOHA y KOHIOB MPEeNBapUTENIEHO HalPSKCHHBIX
3JIEMECHTOB Ha JJIMHE 30HKI Ilepeaun Hanpsoxenuil (cM. 9.1.11) nomkua cocTaB/daTh HE MEHEE
3 d n ve menHee 40 MM — JUTS CTEP)KHEBOM apMaTyphl U He MeHee 20 MM — Ui apMaTypHBIX
KaHaToB.

JomyckaeTcs 3aliUTHEIA clof 6eToHa cedeHHUs y OIOpH! JUIS HanpsiracMoil apMaTypsl ¢
aHkepaMu M 0e3 HHX [PHHHMArTh TAKHUM )K€, KaK JUI CEYeHHs B IIpoJeTe Juid
NIpE/THANIPSDKEHHBIX 3JIEMEHTOB C COCPEJAOTOYMEHHOH mepenadell OMOPHBIX YCHIHH TIpH
HaJIHYAU CTAJILHON OMOPHOM AETAM M KOCBEHHOM apMaTyphl (CBapHBIX ITONEPEYHBIX CETOK
UJIH OXBAaTHIBAIOIIUX IPOJIONHHYIO apMaTypy XOMYTOB), YCTaHOBJIEHHBIX COIVIACHO YKa3aHHAM
m. 10.3.20.

10.3.4 B snemeHTax ¢ HampsraeMoil NpoJoJsHOH apMaTypod, HaTArHBaeMoi Ha OeTOH
U pacmojiaraeMoi B KaHajaX, pacCTOsIHHE OT TOBEPXHOCTH 3JIEMEHTA N0 TIOBEPXHOCTH KaHala
ClleyeT NMpUHMMAaTh He MeHee 40 MM U He MeHee IIMPHHBI (uaMeTpa) KaHaiia, a A0 GOKOBBIX
rpaHeif — He MeHee MOJOBHHBI BHICOTHI (Iuamerpa) KaHaia. [IpH pPacnoNOXECHUH
HarpsiraeMoli apMaTyphl B I1a3aX WK CHapy)XH CEYEHHs 3JIEMEHTa TOJIHHA 3allHTHOIO CJIOs
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6eToHa, o6pa3yeMoro HOCHEAYIOIIMM TOPKPETHPOBAaHHEM HIIM HMHBIM CIIOCOOOM, CIERyeT
IPUHUMATH He MeHee 20 MM.

Munumanvrele paccmoanus mexicdy CIepHCHAMU apMaAmypbl

10.3.5 MunuManbHBIE PacCTOSHHUA B CBETY MEXOY CTEPXKHAMM apMaTyphl CIEAyeT
NPUHAMATh TAKUMH, YTOOBI OOecHedHuTh COBMECTHYIO paGoTy apMaTyphl ¢ GEeTOHOM H
KayeCTBEHHOE H3TOTOBJICHHE KOHCTPYKIMIA, CBA3aHHOE C YKIAAKOM H YIUIOTHEHHEM
OeToHHOM cMecH, HO He MeHee HaHOOIIbIero AHaMETpa CTEPXKHS, a TAKIKE HC MCHEE:

25MM —TIp¥ TOPU3OHTAIBHOM WM HAKJIOHHOM MOJNIOXEHHMH CTEpXXKHEH IpH
6eTOHNPOBaHUH — T HIDKHEH apMaTyphl, pacTioNIOXKEHHOM B OJHH MM JIBa PAMA;

30 MM — TO XKe, JUIA BEpXHEH apMaTypsi;

50 MM — TO Xe, IPH PacHoNIoKEHHH HIDKHeH apMaTyps! Goniee YeM B fBa psaja (kpome
CTepXKHEH IBYX HIDKHHX PAAOB), a TaKXKe NpPH BEPTHKAILHOM MOJOXKEHHUH CTEp)KHel mnpu
GEeTOHUPOBAHHH.

IIpu cTecHEHHBIX YCNIOBHAX JNOIYCKAETCS pacloliaraTh CTEPKHH IpyIIaMH — MyYKaMH
(6e3 zasopa mexay HuMu). [Ipn 3TOM paccTOsHHA B CBETY MEXAY Ny4YKaMH JOJDKHBI OBITH
TaKKe He MCHEe NMPHBEACHHOTO AHAMETPA CTEP)KHSA, SKBHBAJICHTHOrO 1O MIOLIANY CEYESHUS

n

Myuka apMaTyphl, NPHHAMAEMOTO DPaBHBIM d ,.; = }de,-, rae dy — OuaMeTp OAHOTO
i

CTEPIKHA B IIYUKE, # — YHCJIO CTCPXKHEH B MYUKE.

IIpodoavHoe apmuposanue

10.3.6 B xene300eTOHHBIX 3JIEMEHTaX IUIOWIAafb CEYCHMs MPOJOJNBHOM pacTAHYTOH
apMaTypbl, a TaKXe cXaToH, ecium oHa TpefyeTcs IO pacdeTy, B NPOLEHTaX OT IUIOMAIH
ceueHHs OETOHa, PaBHOM NPOU3BENEHMIO MIMPHHEI [IPAMOYTONBHOTO CedeHUs MO0 IMPHHBI

A
pebpa TaBpOBOro (IBYT2BPOBOIO) CEHEHMS Ha pabodyIo BBICOTY CEUCHMS, W, = 5 ;0 -100%

cieyeT NPpUHUMATh HE MEHEe!
0,1 % —B wu3rubaeMbIX, BHENECHTPEHHO PACTAHYTBIX 3JIEMEHTaX ¥ BHEIEHTPEHHO

l .
CXKaTBIX JMEMEHTaX IIPH THOKOCTH —‘_) <17 (uns OpAMOYTONBHBIX CCUECHHI 7(:— <5)
i
ly
0,25 % —BO BHEUEHTPEHHO CKATBIX JJEMEHTax IpH rubkoctH —-2=87 (mna
i

2 o
TIPSMOYTOJIBHBIX CEUECHHM N >25);

[UIS [IPOMEXYTOYHBIX 3Ha4eHUH IMOKOCTH 3JIEMEHTOB 3HAYEHHE |l ONMPEAENAOT TIO
HHTEPIOJNIALUH.

B aneMeHTax ¢ NpPOJOJIBHONM apMaTypoif, pacloNOXXeHHOH paBHOMEPHO IIO KOHTYPY
CEYCHHA, a TakKe B LEHTPATBHO PACTAHYTBIX 3JIEMEHTAaX MHHHMAJIBHYIO IUIOINANL CEYEHHS
BCEH INPONONBHON apMaTypbl Cieiyetr IPHHMMATh BIBOE OoNbIIeH YKa3aHHBIX BbIIIE
3Ha4YeHMH ¥ OTHOCHTB €€ K IOJHOM miomany ceueHus 6eToHa.

10.3.7 B GeTOHHBIX KOHCTPYKLHMAX CleJyeT MpeRycMaTpHBaTh KOHCTPYKTHBHOE
apMHpOBaHHE:

B MECTaX Pe3KOro H3MEHEHHUS Pa3MEPOB CEYECHHA JIEMEHTOB,;

B GETOHHBIX CTEHAX IO U Hall MPOCMaMH;
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BO BHCIEHTPEHHO CXXAThIX 3JIEMEHTaX, PAcCYMTHIBAEMBIX IIO IPOYHOCTH 6e3 ydera
paboThl pacTaHyTOro GETOHa, y rpaHeH, Ific BO3HUKAIOT PacTArHBAIONIME HANPSIKCHUSA; [IPU
3TOM K03 HUIMEHT apMUPOBAHUSA s IPUHAMAIOT He Menee 0,025 %.

10.3.8 B xene306eTOHHBIX JMHEAHBIX KOHCTPYKUMAX M IUIMTaX HauOonbIinMe
PacCTOsHMS MEXAY OCIMH CTepxkHeil mnpomonpHOM apMaTypel, obecleyuBarOIIHe
s dexTHBHOE BOBIEUEHUE B paboTy GeTOHa, paBHOMEPHOE paclpeNeNcHHe HANpsKeHUH H
AdedopMmaniuif, a TaKkKe OrpaHU4CHUEe ITHPHHBl PACKPHITHA TPEIIHH MEXAY CTEpPXKHAMH
apMaTypsl, TOJDKHBI ObITE He Gosnee:

B XKeIe300€TOHHBIX HallKax ! IJIHTax:

200 MM — TIpH BBICOTE NOMEPEYHOTo Cederus h < 150 My

1,5 h 1 400 MM — IpH BEICOTE TIOMEPEUHOTO ceueHus 4 > 150 Mum;

B X€JIe300€ TOHHBIX KOJNIOHHAX:

400 MM — B HaIIpaBJICHHH, NEPICHANKYIAPHOM IVIOCKOCTH M3rHba;

500 MM — B HanpaBJIEHMN TIJIOCKOCTH M3ruba.

B xejie300eTOHHBIX CTEHAX PAcCTOSHUA MEXTY CTEPXKHIMM BEPTHKAJBHOM apMaTypsl
npuHEMaloT He Gonee 2 7 U 400 MM (f — TONIUMHA CTEHBI), & TOPU3OHTANBHON ~ He Oolee
400 mmM.

10.3.9 B Gankax m pebpax mmpunoi Gonee 150 MM 4YHCIO IMPORONBHBIX pabovHX
pacTAHYTBIX CTEPXKHEH B IIONEPEYHOM CEHEHHUH JOJDKHO OBITh He MeHee AByX. llpm mmpnne
anementa 150 MM M MeHee JIOIIYCKACTCA YCTAaHABJIMBATE B IIONEPEYHOM CEYCHHU OIOUH
MPOJOJIbHBIA CTEPIKEHD.

10.3.10 B Gankax ngo omopel creiyeT MOBOJUTH CTEPXKHM IIPOAONBHON paGoueit
apMaTypsl ¢ IUIONIaABbIO CEYeHus He MeHee 1/2 miomany cedeHns CTepXKHei B IpoNieTe U He
MeHee JIBYX CTEepXHel.

B mmrax mo omops! creyeT JOBOAWTH CTEPXKHH HPOJONBHOM paboyeil apmatypsr Ha
1 M IIMPHHBI IUTHTHI C IUTOMAIBIO CEUEHHA HE MEHee 1/3 nomany ceueHus crepxkaeli Ha 1 M
IMHPHHEI IUTHTEL B IIPONIETE.

Ilonepeunoe apmuposarue

10.3.11 Tonepeunyio apmaTypy ClicayeT YCTaHaBlIMBaTh HCXOId M3 pacdeTa Ha
BOCIIPUATHE YCH/IWH, a Takke B IeNIX OrPaHHYCHHUSA Pa3BHUTUS TPELOMH, YIAESPHKaHUA
NPOJIONBHBIX CTEpXKHeH B IPOCKTHOM TONOXEHUM ¥ 3aKpemieHus WX OT GOKOBOro
BBINyYHBAHUA B JIFOGOM HAIpaBICHUH.

[Nonepeynyio apMaTypy YCTaHaBIMBAIOT Y BCEX IIOBEPXHOCTeH ikene3o6eTOHHBIX
3JIEMEHTOB, BOJIN3H KOTOPHIX CTABUTCS NPONOJIBHAA apMaTypa.

10.3.12 [luamerp nomepedHo# apMaTypel (XOMYTOB) B Bf3aHBIX KapKacax
BHELCHTPEHHO CXaThiX 3JIEMEHTOB NpUHHMaioT He MeHee 0,25 Haumbonslnero juamerpa
MPOJONBHOH apMaTyphl H HE MEHEE 6 MM.

Juamerp mnomepeuHO# apMarypsl B BsA3aHbIX KapKacax H3rMOaeMBIX 3JIEMEHTOB
TIPHHUMAIOT HE MeHee 6 MM.

B cBapHBIX KapKacax JUaMeTp nonepeyHol apMaTypsl MIPHHAMAIOT He MEHEe IHaMeTpa,
YCTaHaBJIMBAEMOr0 U3 YCJIOBHsA CBAPKH ¢ HAMGONBIHM AHaMETPOM IIPOJOIBHOR apMaTyphl.

10.3.13 B xene300eTOHHBIX JJIEMEHTAaX, B KOTOPHIX NONEPEYHas CHJIA MO pacyeTy He
MOXeT ObITh BOCHPUHATA TONBKO OETOHOM, CJieAyeT HpeXycMaTpUBaTh YCTaHOBKY
TIoTniepeyHo# apMaTyphl ¢ maroM He 6onee 0,5 A u He Gonee 300 MM.

B CIUIOIMHBIX MIMTaX, a TAkXKe B 4aCTOpeOPHUCTHIX IUMTaX BEICOTOR MeHee 300 MM U B
6ankax (pebpax) BbICOTON MeHee 150 MM Ha y4YacTKax SJIEMEHTa, I/ic NONepeyYHas CHIa 110
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pacueTy BOCIPHHHMA€TCA TOJBKO GETOHOM, IIONEPEYHYI0 apMaTypy MOXHO He
yCTaHaBIMBATb.

B Gankax u peGpax BeicoTolf 150 MM u Goiee, a Taxke B 4aCTOPEOPHCTBIX IIHTaX
BeicoTot 300 MM u Ooyee, Ha y4dacTKax 3JIEMEHTa, IZIe NONIEpEYHad CHIAa O pPacyeTy
BOCIIPHHMMAETCA TOJNBKO OETOHOM, CIEXYeT MHpeaycCMaTpUBAaTh YCTaHOBKY IIOLEPEYHOM
apmaTypsl ¢ maroM He 6onee 0,75 Ay u He Gonee 500 MM.

10.3.14 Bo BHELEHTPEHHO CXATHIX JHHEHHBIX DIEMEHTaX, a Takke B H3rMOaeMbIX
3NIEMEHTaX IPH HAIMYMK HEOOXOMMMOM MO pacyeTy CkaToit MPOAONBHOH apMaTyphl B LIENAX
IIpefOTBPALCHNA  BBIYYMBaHMS TNPOAOJBHOH apMaTyphl CleyeT YCTaHaBIHBaTh
TIOIEPEUHYI0 apMaTypy ¢ ImaroM He Gosee 15 d u He Gonee SO0 MM (d — nuaMeTp cxaToiH
TIPOJONBEHOM apMaTypBl).

Ecnu mromas CCYeHUS CXKATOM IIPONOAbHOM apMaTyphl, yCTaHABIMBaeMOH y OJHOH U3
rpaHeli aneMeHTa, 6onee 1,5 %, monepeuHyro apMaTypy CieAyeT YCTaHaBJIMBATh C HIAroM He
Gonee 10 d u He Gonee 300 MM.

10.3.15 KoHncTpyknust XoMyTOB (IIOTIEPEYHBIX CTEpXKHCH) BO BHELIEHTPEHHO CXKATHIX
TMHEHHBIX 3JI€MEHTaX JOIKHA OBITH TaKoH, 4T0OBI MPOJOBHEIC CTEPXHE (TI0 KpaltHel Mepe
depe3 OMH) paclolarauchk B MeCcTax NeperutoB, a 3TH NepernObl — Ha pacCTOSHUM He Gonee
400 MM mo mupuHe Trpand. [Ipu mupure rpann He Gonmee 400 MM M yHcle IPOJONBHBIX
CTepXKHeH y aToft rpaHy He OoJlee YeThIpeX NOIYCKAETCS 0XBAT BCEX MPOJONBHBIX CTEPXKHEH
OZTHUM XOMYTOM.

10.3.16 B oaneMmeHTax, Ha KOTOpBIE NEHCTBYIOT KpYyTAUIME MOMEHTHI, HOIEpedHas
apmartypa (XOMyThI) I0JDKHa 00pa30BBIBATh 3aMKHYTHIH KOHTYD.

10.3.17 Ilonepeunyio apMmaTypy B IUIMTaX B 30HE INpPOJAABIMBaHHA B HAIPABICHHH,
AEpPIEHINKYIAPHOM CTOPOHAM PacYETHOTO KOHTYPa, YCTaHABIMBAIOT ¢ maroM He 6oxee 1/3h¢
# He Gonee 300 mm. Ctepxny, Gimxaiiye K KOHTYpY Ipy30BOii IIIOIaIy, pacnojiaraloT He

Gke % H He Janee _}'2& OT 3Toro koHrypa. Ilpm 3TOoM mMpuHa 30HBI MOCTaHOBKH
HOTEpeuHOl apMaTyphl (OT KOHTYpa Ipy30BOil IUTOIaOM) HoDKHAa Obite He MeHee 1,5hp.
JlonyckaeTcs yBelnWYeHHe Ilara MHomepedHod apmartypel no 1/2hy Ilpm >TOM cnexyer
paccMatpuBaTh HamOoJiee HEBBLITOAHOE DPacHONO)KCHHE MHUPAaMHABI TPOJABIMBAHHA H B
pacuyeTe  YYHTBIBATh TOJIbKO apMaTypHBlE CTEpPXKHH, IIepeceKalolue MHPaMHAY
TIPOJABIHBaHUI.

PaccTosHusS MEXAy CTEPXKHAMHU NOTIEPEIHON apMaTypEI B HANIPaBJICHUH, HapajieNnbHOM
CTOpOHaM pacYeTHOr0 KOHTYypa, NpHHUMaloT He Ooiee 1/4 IMMHBI COOTBETCTBYIOLIEH
CTOpPOHBI Pac4eTHOr0 KOHTYpA.

10.3.18 PacyeTHyro monepevHyo apMaTypy B BHJIE CETOK KOCBCHHOIO apMHPOBaHHS
IpH MECTHOM CXaTHHM (CMATHM) paciojiaraloT B IIpefleNlaX pacyeTHOM miomamd Apmax
(8.1.43). Ilpn pacmoNOXEeHHH TIpy30BOH INOW@AAM y Kpasd 3JIEMEHTA CETKH KOCBEHHOTO
apMUpPOBaHUS PacrojaraioT MO IUIOIMagy ¢ pasMepaMH B KaXK/IOM HaIpaBJIeHHH He MEHee
CYMMEI ABYX B3aHMHO IepIEeHIUKYIIpHBIX CTOPOH Ipy30Bol momany (pucyHok 8.9).

Tlo riry6uHe ceTkm pacronaraiot:

IpH TOJIHMHE dJIEMeHTa 6osee yABOSHHOro OONAIIEro pa3Mepa rpy30Boi IIIOIaNH — B
npezgeNnax yBOCHHOTO pa3Mepa Ipy30B0i IIOIa Iy,

IIpH TONIIMHE 3JIEMEHTa MeHee YABOEHHOro GONbIIero pasMepa rpy3oBoil miomamm — B
npejienax TOJNIKHBL SIeMEeHTa.
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10.3.19 Tlonepeunas apmaTypa, IpeIyCMOTPEHHAS JJIsi BOCIPUATHS HOIEPEYHBIX CUIT
KpYTSIIUX MOMEHTOB, JODKHA HMETh HaNSKHYIO aHKEPOBKY 110 KOHIIAM ITyTEM HPHBAPKH KT
OXBaTa WPOJOJBHOM apMaTyphl, OOECIEYHBAIOLIYI0O PaBHONPOYHOCTb COEAWHEHHMH W
IoTepeyHoR apMaTyphl.

10.3.20 V koHIOB DpEJBapUTENbHO HAIpPSKEHHBIX OJIEMEHTOB JIOJDKHA OBITH
yCTAaHOBJIEHA IHONOJHHUTENbHAA IIONEepevHas MM KOCBEHHas apMmarypa (CBapHBIE CETKH,
0XBAaTHIBAIOIIKE BCE MPOROJBHBIE CTEPXKBM apMaTyphl, XOMYTHL 1 T. II. ¢ maroM 5-10 cM) Ha
JUIHHE y4acTka He MeHee 0,6 AHHB! 30Hb! IIEPEAAYH IPEeABapHTEIbHOTO HAIIPAXKEHNS /p, a B
aJieMeHTax M3 jerkoro 6erona kiaccos B7,5-B12,5 ~ ¢ maroM 5 ¢M Ba JUIMHE y4acTKa He
MeHee /, 1 He mexee 20 cM UL 3JEMEHTOB C apMarypod, He HMEOLIEH aHKEpOoB, a Ipu
HaJIMYHH aHKECPHBIX YCTpOHCTB — Ha YyYacTKe, paBHOM [BYM [IJIMHaM 3STHX YCTpOHCTB.
VcTaHOBKAa aHKEpOB y KOHIIOB apMaTyphl o0s3aTenbHa MIs apMaTypsi, HaTSTHBaeMOH Ha
6eToH, a TaKxe A apMaTyphl, HaTATHBAEMO} Ha YIIOPbI, IPH HEAOCTATOYHOM €€ CLCIICHAH
¢ 6eToHOM (rIafKoi MPOBOIOKH, MHOTONIPAXHBIX KaHATOB), IPH 3TOM aHKEPHBIE YCTPOicTBa
JOJDKHEI obeceunBaTh HaIeXHYIO 331Ky apMaTyphl B O€TOHE Ha BCEX CTafuiX ee paboThL.

Ilpy mpumeHeHHM B KayecTBe HampsraeMoil paGoueil apmaTypsl BBICOKONPOYHOM
apMaTypHOM NPOBOJIOKH IIEPHOAUYECKOrO MpodHiId, apMaTypHBIX KaHATOB OJHOKpPAaTHOM
CBHUBKHM, TOpS4eKaTaHOH M  TEPMHYECKM YIPOYHEHHOH  CTepXKHEBO#  apMaTypsl
NepHOANYECKOTO Npoduys, HaTArMBaeMoff Ha YIOpHL, YCTAaHOBKA AHKEPOB Y KOHLOB
HanpsraeMBIX CTepXKHEH, Kak IPaBHIIo, He TpeGyeTcs.

Aukepoexa apmamypo:

10.3.2]1 AHKepOBKY apMaTypbl OCYLIECTBIISIOT OJHHMM M3 CIEHYIOMMX CHOCO00B WM
HX COYETaHHEM:

B BHJE NPAMOro OKOHYAHHA CTEPXKHs (pAMas aHKEPOBKa);

¢ 3armboM Ha KOHIlE B BHJE KpIOKa, OTruba (anky) WM NeTM (TONBKO JUls
HeHanpAraeMo# apMaTyphl);

¢ NmpuBapKoii HJIM yCTaHOBKOM IONEPEYHBIX CTepIKHEH (TOJBKO I HEHampsAraeMoit
apMaTypsl);

€ IPAMEHEHNEM CENUAIBHbIX aHKEPHBIX YCTPOHCTB Ha KOHIIE CTEPHKHL.

10.3.22 IIpsamyro aHkepoBKy H aHKECPOBKY C JIAIKaMH JOIYCKaeTCs MPUMEHATH TOJIBKO
IV apMatyphbl nepuojudeckoro npoduns. J{ng pacTSHYTBIX TIagKHX CTepHel clemyer
IpeAyCMATPUBATh KPIOKH, IIETJIH, [IPHBAapeHHKIC MOIEPEYHbIE CTCP)KHH MM ClieHUaNtbHble
aHKEpHEIE YCTPOHCTBA.

Jlanky, KPIOKM H TIETIM HE PEKOMEHIYETCs NPUMEHATh JUIA aHKEPOBKH CHKaToi
apMaTypBl, 32 HCKJIFOYCHHEM ITIaJKOl apMaTyphl, KOTOpas MOXeT HOJABEPraThCA PacTKEHHIO
TP HEKOTOPBIX BO3MOXKHBIX COYETaHUAX HAarpy3KH.

10.3.23 Ilpu pacuere JUIHHBI AQHKEPOBKH apMaTyphl CIEAYET YYUTHIBATb CIocob
aHKEPOBKHM, KJIACC apMaTyphl M ee mpodwuab, AHaMeTp apMaTyphl, IPOYHOCTb GETOHA U €ro
HanpAXKEHHOE COCTOAHHE B 30HE aHKEPOBKH, KOHCTPYKTHBHOE pEIICHHE JJIEMEHTa B 30HE
AHKEPOBKH (HAJIMUME TONEPEYHON apMaTyphl, MONOXEHHE CTEPXKHEH B CEUCHHU IEMEHTA U
ap.).

10.3.24 Ba3oByro (OCHOBHYIO) JUIMHY aHKEPOBKH, HEOOXOAUMYIO IUIA IEPEAavH YCHIIHS
B apMarype C MOJHBIM PacuyeTHHIM 3HAYEHUEM CONMpPOTHBNCHUS R; Ha 6ETOH, ONMpeAeNsoT o

dopmyie
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Rs i As

= , (10.1)
Rbond U

0,an

rae As ¥ U; — COOTBETCTBEHHO IUJIOIIAAb IIONEPEYHOTO CEHEHHS aHKEPYEeMOTO CTEpXKHS
apMarypbl W IICPUMETP €r0 CEYEHHUsd, OINpEAENseMble MO HOMMHANBHOMY
JaMeTpy CTEePXH;
Ryond — pacueTHOE CONPOTHBJICHHE CLEIVIEHHS apMarypsl ¢ 6eToHOM, HpHHHUMaeMoe
PaBHOMEDPHO pacHpeleNeHHbIM 110 JUIMHC aHKEPOBKH M  OIpeacnseMoe
o ¢popmyne

Riond =M1 "Mz Ry (10.2)

31ech Ry — pacUeTHOE CONPOTUBIIEHHE OETOHA OCEBOMY PACTKCHHIO;
N1 — Ko3pDHIUEHT, YJUMTBIBAIOMI BIMSHMC BHAQ IOBEPXHOCTH  apMaTtyphl,

OPHHEMAEMBIH PaBHBIM:

JULS HeHanpsraeMoi apMaTypsI:

1,5 — nns rnagxo#t apMaTypsl;

2,0 — nng xonoxHoAebopMHUpyeMOH apMaTyphl IEPHOXUYECKOr0 IPOGHIL;

2,5—1d ropsayekaTaHO® M TepMOMeXaHWYecKH 00paboTaHHOH apMaTypsl
NEPHOINYECKOTro PO uJIs;

IU1S HalpsiraeMol apMaTypsl:

1,7 -nn1  xXonopHonehOpMHPOBAHHOM apMaTyphl NMEPUOXHYECKOTO INpoduist
knacca Bpl500 nuamerpoM 3 MM M apmarypHRIX KaHatoB Kiacca K1500
JIHAMETPOM 6 MM;

1,8 — juis xomomHOMEedOpMHUpOBaHHOH apMaTypel Kiacca B, naumamerpoM 4 mMm
u bonee;

2,2 — 11 apMaTypHEIX KaHaToB Kinacca K auameTtpom 9 mm u Gornee;

2,4 — nnsa apmaTypHbIX kaHatoB Knacca K7T muamerpoM 9 MM u Gornee,
H3TOTOBJICHHBIX U3 IIPOBOJIOKH MEPHOANUECKOr0 HpoGHIIs;

2,5 — 14 ropsraekaTaHoOM B TepMOMeXaHHYeckH 06paboTaHHOI apMaTypsl Kiacca A.

N2 — K03QOHIMEHT, YYMTHIBAIOMMH BAMAHME pa3Mepa [HWaMeTpa  apMaTypel,

IpPUHAMAEMBIH paBHBIM!

JU1s HEHaIIpAraeMoH apMaTyphl:

N2 = 1,0 — npu nquamerpe apMatyps! d; < 32 MM;

N2 = 0,9 — npu auametpe apMatypsl 36 u 40 Mm;

JUTS HalpAraeMod apMaTypsl:

12 = 1,0 1714 Bcex THIOB HalpAraeMoi apaMaTyphl.

10.3.25 TpebGyemyro pacyeTHyl0 JUIHHY AaHKEPOBKH  apMaTypel C  y4YeTOM
KOHCTPYKTHBHOTO PEIIEHHS 3NeMEHTa B 30He aHKEPOBKH ONPENENAIOT o GopMmyie

Lon = 0 lg g .%’i , (10.3)
s.ef
rae  lo.n— 0a3oBas mMHa aHKEPOBKH, onpenesteMad o dopmyine (10.1);
As.caly Asef— IUIOIMIANN  TIOTIEPEYHOTO  CEUCHMA apMaTryphl, Tpefyemas 1O  pacyeTy
1 aKTHYECKH YCTAHOBJIEHHAS COOTBETCTBEHHO;
o — KO3()(pULHEHT, YYNTHIBAIOIMIA BIMSHHE Ha IUTMHY AHKEPOBKM HANPSKEHHOIO
COCTOgHHUA GETOHA W apMaTyphl ¥ KOHCTPYKTHBHOIO PEUICHHS BJIEMEHTa B 30HE
QHKEPOBKH.
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Jnsa HeHampsraeMo#i apMaTyphl IIpH aHKEPOBKE CTEPXKHEH MepHOIUYECKOro npoduist ¢
NpAMBEIMH KOHI{aMH (TIpsMasi aHKEPOBKa) MM TNAaJKOi apMaTyphl ¢ KPIOKaMH MM NETIAMHU
6e3 JOMONHUTENHHBIX AHKEPYIOUMX YCTPOMCTB IS PacTAHYTHIX CTep)KHEH NPHHUMAIOT
a=1,0, a s cxareX — o = 0,75 ; g HanpsaraeMoit apmaryps o =1,0.

JonyckaeTcs yMeHbIIATh JUIMHY aHKEPOBKH CTepIKHEU HEHANpsAraeMoif apMaTyphl B
3aBHCHMOCTH OT KOJIMYECTBA M JUaMeTpa MONEPEYHOM apMarypbl, BHIAAa AHKEPYIOIHX
yCTpOHCTB (MpUBapKa MOMNEPEYHOH apMaTyphl, 3arH0 KOHLOB CTep)KHEH MEpHOAUYECKOro
npodHus) 1 BENHUMHBI MOMEPEYHOro obXkaTus GETOHa B 30He aHKEPOBKH (HAaNpHMep, OT
OIIOPHOI peakiinu), Ho He Gonee yeM Ha 30 %.

B moGom cnydae QaxTHYecKyl0 UIHHY aHKEPOBKM IPHHHUMAIOT He MeHee 15d; m
200 MM, a st HeHaIpATaeMBIX cTepixkHe# Taxoke He MeHee 0,3/ 4.

Jina IeMEHTOB M3 MENKO3EpHHCTOro OeToHa rpymmel A TpeGyeMas pacueTHas
BEJIMYHHA JUTHHBI aHKEPOBKH J0JDKHA OBITH YBenudeHa Ha 10 d; 1nd pactaHyToro GeToHa H Ha
5 ds — nna cxaroro.

10.3.26 VYcumme, BocpHHMMaeMoe aHKEPYEMbIM CTEPKHEM apMaTypsl Ny ONpeaensioT
1o gopmyne

I
Ny=R, A, <R, A, (10.4)
Ian
rie l,, — JUTMHa aHKepOBKH, omnpexenseMas coriacHo 10.3.25, mpuHMMas COOTHOIIEHHE
A
Dsical 1;
As,ef

[s— paccTosHME OT KOHIIA aHKEPYEMOTO CTEPXKHSA /IO PACCMATPUBAEMOr0 NONEPEYHOTO
CCUCHHS JJIEMEHTA.

10.3.27 Ha xpafiHux CBOGOAHBIX ONOpax 3/EMEHTOB IJIMHA 3aMycKa PacTAHYTHIX
CTepXHeH HEHalpAraeMoHd apMaTypbl 3a BHYTPEHHIOIO TIpaHb CBOOOTHOH omopsl mpu
BeIIONHEHNH yeiaosusa O < Oy (eM. 8.1.31-8.1.35) momkua coctaBiaTh He MeHee S d,. Ecimmu
yKa3aHHOE YC/IOBHE He coOMmoNaeTes, ANUHY 3aIIycKa apMaTyphl 3a IPaHb ONIOPbI OIPEIENsIOT
cornacHo 10.3.25.

10.3.28 TIlpu ycTpoficTBe Ha KOHIIaX CTEpXHeN CllelManbHbIX AaHKEPOB B BUAE IUIACTHH,
aib, raek, YrolkoB, BBICAXKEHHBIX IOJOBOK U T.II. IJIOINAAb KOHTaKTa aHKepa ¢ GETOHOM
JOJDKHA YMOBIETBOPATE YCIOBHIO IIpoyHocTH OeToHa Ha cmsatme. Kpome Toro, npu
NPOEKTHPOBAHHH MPHBAPHBAEMBIX AHKEPHBIX NeTanell CleJlyeT YIMTHIBATH XapaKTePUCTHKH
MeTania 110 CBApUBAEMOCTH, @ TaKKe CIIOCOOHI B YCJIOBHS CBApKH.

Coedunenus nenanpszaemo apmamypul

10.3.29 MIns coenuueHus HEHAIPATaeMol apMaTyps! IPUHEMAIOT OAUH H3 CIEAYIOIIHIX
THIIOB CTHIKOB:

a) CTHIKY BHaXJIeCTKy Oe3 CBapKmH:

C IpAMBIMH KOHIIaMH CTEPXXKHEH NepHoaudYecKoro npoduis;

C NpsSMBIMH KOHI@MH CTEpPXKHEH € IPUBApKOH HIM YCTAaHOBKOH Ha JUIMHE HaXJICCTKH
TONEPEYHBIX CTEPKHEH;

¢ 3arubaMp Ha KOHI@AX (KPIOKHM, JIANKH, ICTIH); TIPH 3TOM IS [JIAJKHX CTEpKHEH
MIPUMEHSIOT TONIBKO KPIOKH H NETIIH,

6) cBapHbIC 1 MEXaHMYECKUE CTRIKOBBIC COCAMHEHHN:

€O CBapKoO# apMaTypsl;
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C IIPUMEHEHHEM CHENMANBHBIX MEXaHUYECKHUX YCTPOMCTB (CTHIKM C OHPECCOBAHHBIMH
My¢Tamu, pe3s6OBEIME My(DTaMH U Ap.).
10.3.30 C1biku apmaTyps! BHaxjecTKy (6e3 CBapkd) NPUMEHSAIOT HPH CTHIKOBAHHH
cTepxHe# ¢ AuaMeTpoM paboueii apmarypbl He Gonee 40 MM.
Ha coenunenys apMaTyphl BHAXJIECTKY paclpocTpaHsioTes ykazanus 10.3.22.
CTeIKH pacTAHYTOH HIIM CXKaTOH apMaTypbl AO/KHE HMETh JUIMHY IEpemycka
(HaxyrecTKH) He MEHee 3HaYeHUA IIIMHEI [, onpeaenseMoro no gopmyine

Y
A =a-10,a,,A”—°“l, (10.5)

rae  lpqn — 6a30Bas nyMHA aHKEPOBKH, onpenenseMas no dpopmysie (10.1);
As,cat, Aser —cM. 10.3.25;
o — k03 PHIMEHT, YUATHBAIONWH BIHSHHE HANPSXKEHHOTO COCTOSHHUS apMaryphl,
KOHCTPYKTMBHOIO peIlleHHs DJJICMEHTa B 30HE COCJUHEHMS CTepXKHEH,
KOJIMIECTBA CTBIKYEMOH apMaTyphl B OJJHOM CEYEHHH MO OTHOMICHHIO K 00meMy
KOJIMYIECTBY apMaTyphl B JTOM CEYCHHM, PACCTOSHMS MEXHY CTHIKyeMBIMH
CTEPKHAMU.

[Ipu coenuHeHun apMaTyphl IEPHOAMYECKOTO NPOGHIA ¢ MPIMBIME KOHIIAMH, a TaKXKe
TJIaJKUAX CTepkHel ¢ KPIOKaMH KM NeTMH 0e3 JOMOTHUTENBHBIX aHKEPYIOIMX YCTPOHCTB
K03pGHUIMEHT o g pacTAHYTOH apMarypbl NPHHUMAIOT DaBHBIM 1,2, a Jd CKaroi
apMmarypsl — 0,9. IIpu 5ToM XOIDKHEI OBITH COOIOACHEI CIEAYIOUINE YCIIOBHA:

OTHOCHTEJIBHOE KOJNMYECTBO CTHIKYeMOH B OINHOM pacueTHOM CEYEHHMH JJIEMEHTa
paboueii pacTAHYTOH apMarypsl Iepuonudeckoro npoduis ZombkHo GbiTh He Gonee 50 %,
rragkof apMaTyphl (C KpIoKaMH WM OeTIAMH) — He 6onee 25 %,;

yCcuIIHE, BOCIPHHHMAEMOE BCell NONCPEYHOH apMaTypol, NIOCTaBJICHHOHN B Iipemenax
CTBIKa, JODKHO OBITH HE MEHee HOJIOBHHBI YCHIIHS, BOCTIPHHHMAEMOrO CTBIKYeMOIl B OIHOM
pacyeTHOM CEYESHHUH 3IEMEHTA pacTsHyTo# pabodel apMaTypoii;

paccTOSHHE MEXIY CTBIKYeMBIMH pDaboMMMHM CTEpXKHSAMH apMaTypbl HE MHOJDKHO
OpeBBIATE 4 d;

paccTosiHHE MEXTY COCEIHHUMH CTHIKAMH BHAXJIECTKY (MO LIHPHHE KENe300€TOHHOTO
3JIEMeHTa) A0MKHO OBITEH He MeHee 2 d; u He Menee 30 MM,

B kauecTBE OJHOrO pacyeTHOTO CEUCHHS OJJIEMEHTa, PpacCMaTpUBacMOro JyIs
ompeieNieHUs OTHOCHUTEIBHOTO KOJMYECTBA CTHIKYEMOHM apMaTyphl B OJHOM CEYEHHHU,
NPUHUMAIOT YYacTOK JJIEMEHTa BAOJb CThIKyeMOH apMaTyphl AnuHo# 1,3 /; . Cunraercd, uro
CTBIKM apMaTypbl PacloNOXEHbI B OXHOM PAacueTHOM CEYECHHH, €CIH IEHTPBI STHX CTHIKOB
HaXOo[ATCA B [IpeJieax JUIMHBI 3TOTO yJacTKa.

Homyckaercs yBCIMYMBATE OTHOCHTENBHOE KOMHYECTBO CTHIKYEMOH B OJHOM
pacueTHOM CedYeHHMH osJeMeHTa pabouell pactaHyroit apmarypel no 100 %, npuHHMas
3nauenue Kodddunuenra o papasv 2,0. IIpy OTHOCHTENsHOM KOJMYECTBE CTHIKyeMOH B
OJJHOM pacHEeTHOM CEYEeHHM apMaTyphl nepuoaudeckoro mpodmus Gornee 50 % m rnagxoit
apmatypel Gonee 25 % 3HaueHMs Ko3(¢HUMEHTa o ONpENEeNAOT 0O JIMHEHHOMN
HHTEPIOJISLIMH.

ITpy Hamuuuy JONONHHUTENBHBIX AHKEPYIOMIUX YCTPOMCTB Ha KOHIAX CTBIKYEMBIX
cTepxHel (IpuBapka IIONEPEYHOH apMaTypsl, 3aruba KOHIIOB CTBIKYEMBIX CTep)KHeEM
[IEPUOAMYECKOTO HpoQWIs U JAp.) IAJIMHA NEpeNycKa CTHIKYeMBIX CTEpXHeH MoXeT ObITh
yMeHblIIIeHa, Ho He 6osiee yeM Ha 30 %.

117



CIl 63.13330.2012

B mo6om cinyvae QaxTrdeckas QIMHA NEpenycKa JOJDKHA GBITh He MeHee 0, dou-ly g »

He MeHee 20 d; n He MeHee 250 MM.

10.3.31 Ilpy coenMHCHHM apMaTypsl ¢ MCHOAB3OBAHHEM CBApKM BHIGOP THNOB
CBApHOTO COEJMHEHMA M CIOCOGOB CBApKH MPOM3BOAAT C YIETOM YCJIOBHMI 3KCILTyaTaWH
KOHCTPYKIMH, CBAapHBAEMOCTH CTalH M TPeGOBaHM 1O TEXHOJOTHH H3TOTOBJICHHSI B
cootBetcTBuu ¢ TOCT 14098.

10.3.32 Tlpu ucnons30BaHMH JUIS CTRIKOB apMAaTypPhl MEXaHMYECKHX YCTPOMCTB B BUJE
My}t (MydTH Ha pesnbe, ompeccoBaHHEIE My(THI H T.1.) Hecymas cniocobHOCTh MyQTOBOro
COCNIUHEHUs NOMKHA OBITH TaKoM jke, YTO M CTHIKYEMBIX CTEPXKHeill (COOTBETCTBEHHO IIpH
PaCTsDKEHHH I cxaTh). KOHIBI CThIKyeMbIX CTEPXKHEH ClieflyeT 3aBOAUTh Ha TpeOyeMyio
JUIMHY B MyQ Ty, ONPEAENAEMYIO PaCYETOM MJIM ONBITHBIM ITyTEM.

Ilpu ucnons3zoBaHuu My$T Ha pe3sbe NoDkHA ObITh obecnieueHa TpebyeMas 3aTsKKa
MydT U1 JraxBRAanuy modTa B pe3bbe.

T'uymete cmepocnu

10.3.33 Tlpu npuMeHeHHH THYTOM apMatyphl (OTTHOBI, 3arMGBl KOHUOB CTepKHEH)
MMHUMAaNbHBIA AMaMeTp 3aruda OTACHBHOrO CTEPXKHS JOMKEH OBITh TAKUM, YTOOBI H30eXaTh
paspylieHHs HIH pacKamslBaHHA OCTOHa BHYTPH 3ar#ba apMaTYpHOTO CTEPXHA H €ro
paspyleHHs B MecTe 3aruba.

MHUHEMATBHBIA OMaMETp ONpaBKH doy A apMaTypbl MPHHUMAIOT B 3aBHCHMOCTH OT
JMaMeTpa CTEpXKHS d; He MeHee:

115 TIIaJiKUX CTEepIKHel

don = 2,5 d; pH dy < 20 Mm;
don=4d; npu ds 2 20 mMy;
JUIS CTEPXKHel IepHOJUYECKOro Ipoduts
don=15d; py d; < 20 Mm;
don=8d; npu ds 2 20 MM.

JlnameTp ONpaBKHM MOXET OBITH TAKXKE YCTAHOBJIEH B COOTBETCTBHH C TEXHHYECKHMH
YCTIOBUAMY Ha KOHKPETHBINX BH/ apMaTypBl.

10.4 KoncTpyHpoBaHHe 0CHOBHBIX HECYIIHX JKe/1€300e TOHHBIX KOHCTPYKIumii

10.4.1 Ilpn KOHCTPYMPOBAaHMH OCHOBHEIX HECYINHMX 3JIEMEHTOB KOHCTPYKTHBHOM
CHCTeMBI (KOJOHH, CTEH, IUIMT HEPEKPHITUA M MOKPHITHH, GYHIAMEHTHBIX IUIMT) CIEAYET
cobmonars obume TpeGosanus 102 m 10.3 mo KOHCTPYHpOBaHMIO XeNe300eTOBHBIX
KOHCTPYKLIHH, a TaKXKe YKa3aHUs HaCTOAIIEro IoApasaena.

10.4.2 KomnoHHBI apMHpPYIOT NPOJONBHOM, KaK IPaBHJIO, CHMMETPHYHOH apMarypo#,
PACIIONOXEHHOM IO KOHTYpY NONEPEYHOro CeyeHHs H, B HCOOXOMUMBIX CITydasX, BHYTDH
HOIIEPEYHOro CedYeHMs, ¥ MOoNepeyHOR apMaTypol [0 BBICOTE KOJOHHBI, OXBaThIBalOIEH Bce
IPOJONBHBIE CTEPXKHU U PACTIONOKEHHOM 10 KOHTYPY U BHYTPH HONEPEYHOr0 CCUCHHS.

KoHcTpykmumio momepeuHodf apmaTypbl B MpefenaX I[OHNEPEYHOTO CEYCHHS M
MaKCHMAJIbHBIE PACCTOSHMSA MEXJY XOMYTaMH X CBA3AMH IO BEICOTE KOJOHHBI CIEAYET
NPHHAMATEL TaKUMH, YTOGEI IPENOTBPATHTh BHITyUUBAHHE CXKATHIX NPOROJIHHBIX CTEPXHEH H
obecneunTs paBHOMEPHOE BOCIIPHUATHE MONEPEYHBIX CHII IIO BEICOTE KOJIOHHBI.

10.4.3 CreHBl peKOMEHAyeTCd AapMHpPOBaTh, KaK [pPaBWIO, BEPTHKAIbHOH ¢
TOPU3OHTANBHOH apMaTypol, paclojoKeHHON CHMMETPHYHO Y OOKOBBIX CTOPOH CTEHEI, H
HOIEPEUHBIMH CBA3SMH, COCOMHSIOUIMMM BEPTHKAIBHYIO ¥ TOPH3OHTAJIBHYIO apMaTypy,
PACHONOKEHHYIO Y IIPOTHBOMIONONKHBIX GOKOBBIX CTOPOH CTEHBI.
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MakcuManpHoe paccTOSHHE MEXY BEPTHKAIGHBIME U TOPH30HTAIBHBIMH CTEPIKHAMH,
a TaKXe MaKCUMaIbHOE PACCTOSHHE MCXKZY MONEPEYHBIMU CBA3SAMH CJEAYET HPUHHMATH
TakWMH, 4YTOOBI IIPEJOTBPATHTh BHITYYHBAHHE BEPTHKAIBLHBIX CKATHIX CTEpKHEH M
06ecneunTh PaBHOMEPHOE BOCIIPUATHE YCHIIHI, NEHCTBYIONMX B CTEHE.

10.4.4 Ha TopueBBIX Y4acTKaX CTEHBl II0 e€e BBEICOTE CJIEQyeT YCTaHABIMBATDH
TIONIEPEYHYIO apMarypy B Buie II-00pasHBIX MM 3aMKHYTHIX XOMYTOB, CO3JAIOLIHMX
TPeOYEMYIO aHKEPOBKY KOHIIEBBIX YUaCTKOB FOPH30OHTAIBHEIX CTEPIKHEN U IPeNOXPaHAIOIINX
OT BBITYYHMBAHUA TOPIEBBIE CXKAThIe BEPTHKATLHbIE CTEPXKHH CTEH.

10.4.5 Y3noBhle CONpsDKEHHS CTEH B MECTaX HX IepecedeHus MpH HEBO3MOXHOCTH
CKBO3HOT'O IPOITYCKa FOPU3OHTAILHOM apMaTyphI CTEH Yepe3 3TOT CTHIK CIIEAYET apMHUpPOBaTh
1O BCeH BHICOTe CTEH IepeceKaromumucsa I1-o0pa3sHBIME XoMyTamy, 0GeCIIeYHBAIOIMMU
BOCIPHATHE KOHICHTPHPOBAHHBIX TOPU3OHTAIBHBIX YCUIHI B Y3TIOBBIX CONPSKEHHUSX CTEH, a
TaKXKe NPENOXPaHSIONMMH BEpPTHKAIbHbIC CKAThle CTEPKHH B Y3JIOBBIX CONpPSDKEHHAX OT
BBITYYHBAHUA M OOECIEYMBAIOIIAME aHKEPOBKY KOHLEBBIX YYAacCTKOB TOPH30HTAIBHBIX

CTEPXKHEH.
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Pucynox 10.1 — AnxepoBka ¢ nomombio IT-06pasHbIX gerane

10.4.6 ApmupoBaHue MWIOHOB, 3aHUMAIOIMX @O CBOMM [EOMETPUYECKHM
XapaKTEPHCTHKaM MPOMEXYTOYHOE MOJNIOKEHHE MEXIY CTEHAMH M KOJIOHHAMH, IIPOM3BOIAT
Kak JUIi KOJOHH HJIH KaK M1 CTeH B 3aBHCHMOCTH OT COOTHOIICHHS MJIHHBI M LIAPMHBI
HONEPEYHOTO CeYeHHS MMUIOHOB.

10.4.7 Konu4ecTBO BEpTHKANbHON M TOPU3OHTAJbHOW apMaTyphl B CTEHE CieIyeT
YCTaHABAMBAaTL B COOTBETCTBHH C JEHCTBYIOIIMMH B CTeHe ycuiausmd. [lpm sToM
pPEeKOMEHNyeTcs HNpefyCMaTpHBaTh PAaBHOMEPHOE apMHpPOBaHHME IO IUIOMANH CTEHBI C
yBEJIMYEeHHEM apMUPOBaHNS Y TOPLIOB CTEHBI ¥ Y IPOEMOB.,

10.4.8 ApmnpoBaHHeE IVIOCKHX IUTUT CEAYET OCYIHECTBIATh IPONXOILHOM apMaTypoii B
JIBYX HaIlpaBJICHHAX, PacloiaraeMoil y HIDKHEH U BepXHeit rpaHell IUIHUTHL, a B HEOOXOAUMBIX
ciy4asnx (COINacHO pacyeTy) M IoNepedHol apMaTypoi, pacionaracMoi y KOJIOHH, CTEH H o
TUTOIAJH TITHTBL

10.4.9 Ha xoHLEeBBIX ydacTKaX IUIOCKHX IUIMT CIEAYET YCTaHaBJIHMBaTh MONEPEYHYIO
apMatypy B BuAe II-06pa3HBIX XOMYTOB, pAacHOJIOXKEHHBIX IO KpalO IUIHTHI,
oGecneunBalOIIUX BOCTPHATHC KPYTANIMX MOMEHTOB y Kpad IUIATHL M HeoOXoauMyio
aHKEPOBKY KOHLICBBIX YIaCTKOB IIPOJONHHOM apMaTyphl.
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10.4.10 KonmiecTBo BEepXHEH M HMXHEH NPOJOJILHOM apMaTyphl B ILINTE NIEPEKPHITHIH
(IIOKPHITHA) CIEAYET YCTAHABINBATh B COOTBETCTBUHM C AeficTByIomAMY yeunuamu. [Ipu stom
PEKOMEHIYETCS U1  HEperyIspHBIX KOHCTPYKTHBHBIX CHCTEM C IENBIO YNPOIUECHHS
apMHpPOBaHMsA YCTaHABNMBaTh: HH)KHIOIO apMaTypy OAMHAKOBOM 1O BCEH IUIOIAnH
paccMaTpHBaeMol KOHCTPYKLHH B COOTBETCTBHH C MaKCHMAalbHBIMH 3HAYCHHAMH YCHJHH B
MPOJIETE ILIMTHI; OCHOBHYIO BEPXHIOIO apMaTypy NPHHHUMATh TaKoH XK€, KaK H HHXHION, a y
KOJIOHH M CTEH yCTaHaBIMBaTh NOMOJHHUTEIBHYIO BEPXHIOIO apMaTypy, KOTOpas B CyMME ¢
OCHOBHOM JO/DKHa BOCOPMHMMATH ONOPHHIC YCHIHMA B muHre. JIa  perynspHex
KOHCTPYKTHUBHBIX CHCTEM [POJOJNGHYIO apMarypy pEKOMEHAYEeTCS YCTaHaBIMBATh MO
HAJKONMOHHBIM M MEXKOJOHHBIM IIOJIOCAM B JIBYX B3aWMHO IEPNEHUKYISPHBIX
HanpasJICHUAX B COOTBETCTBUH C JICﬁCTByK)IIHrIMH B OTHX OJIOCAX YCHIIMAMH.

JlomyckaeTcss yCTaHOBKa 4YacTH apMaTyphl IUIMT B BHJE CBapHBIX HENPEPHIBHBIX
KapKacoB B HaIKOJIOHHBIX HOJIOCAX IUTHT B JABYX HallpaBleHHAX (CKpHIThIE OanKu), IPH 3TOM
KapKachl ZODKHBI OBITH IIPOITYIIEHBI CKBO3b TEIO KOJIOHH.

Jn4 cokpallleHUs pacXoza apMaTyphl MOXHO TaKxke peKOMEHIOBATh YCTaHOBKY ITO BCeil
IUIOIIaAM IUINTBl HMOKHER M BepXHel apMaTyphl, OTBeYalolieii MHHHUMAaJIBHOMY IIPOLEHTY
apMHpOBaHWA, a Ha Yy4acTKax, TIJe JACHCTBYIOIME YCHNHUS TPEBBLIMIAIOT YCHIMA,
BOCIIPUHMMAaEMBbIE 5TOH apMaTypol, yCTaHOBKY NOIOJIHHTEIHHON apMaTyphl, B CyMME C
BBILICYKa3aHHOH apMaTypoil, BOCIPHHHUMAIOIIEH ACHCTBYIOIME Ha 3THX Y4acTKaX YCHIIMS.
Taxolt nogxox npusomuT k Gonee CIOXKHOMY APMHPOBAHHIO INEPeKpHITHH, TpeGyromemy
Gosee TINATENBHOTO KOHTPOIIS apMaTypHBIX paboT.

ApmupoBanne GYHIAMEHTHBIX IUTUT CEAYCT IPOU3BOAUTE AHATOTUYHBIM 06pasoM.

10.4.11 KoHcTpyHpOBaHME Y37OB COMpPSKEHHA OGaloK C KOJIOHHaMM ClEAyeT
HpOH3BOAMTh B COOTBETCTBHH ¢ pHCYHKoM 10.2. Ilpu sToM HeobXOnUMO NpeaycMOTpeTh
TIONIEPEYHYIO apMaTypy B BHJE 3aMKHYTHIX XOMyTOB MM II-0GpasHbIX AeTaneit B 30He
aHKepOBKU paboueli apMaTypbl OaIKH.

10.4.12 B y3max mnepeceyeHust OajoK CHEAYET YCTaHABIMBATH MIONOJHUTEIBHYIO
HONEPEUHYIO apMaTypy Ui BOCHPUATHS PEAKIMH OT BTOpPOCTENeHHOH Oanku. B riaBHOI
Gainxe 3Ty apMaTypy Cl€AyeT yCTaHABIMBATh Ha muprHe b+2 h, rae b u h — IUHpHHA M BBICOTA
BTOPOCTENEHHOH OGalkh, BO BTOPOCTENEHHOH Oamke — Ha y4acTKe UMpHHOM /3.
ApMatypy clledyeT YCTaHaBIMBATh B BHJE XOMYTOB, OXBATBIBAIOIUX IPOMOIBHYIO
apmatypy, — HONOJHHMTEJIBHO K apMaType, TpeOyeMoit 1O pacueTy HAKJIOHHBIX HIIH
TIPOCTPAHCTBEHHBIX CEYCHUH.
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