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Hacrosimuii cBoj mpaBmil pazpaboTaH ¢ y4eToM O0Os3aTeNbHBIX TpPeOOBaHUH,
YCTAaHOBJICHHBIX B (denepaibHbIX 3akoHax OT 27 nekabps 2002 r. Ne 184-d3 «O
TEXHUYECKOM perynupoBanun», oT 30 mexadps 2009 r. Ne 384-d3 «Texamueckuid
perjgamMeHT o 0e30MacHOCTH 3AaHUN U COOPYKEHHID» U COACPKUT TPeOOBaHUS K pacyeTy
U TIPOCKTUPOBAHUIO OCTOHHBIX M >KEI€300€TOHHBIX KOHCTPYKIMN TPOMBIIUICHHBIX U
rPaXXAAHCKUX 3/1aHUN U COOPYKEHUH.

Caop npaBui pa3zpabotan aBTopckuM KosuieKTuBoM AQO «HUIL «CTpouTenbcTBo» —
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JIOKTOpa TE€XH. HAyK , A.U. 36e30086, E.A. Yucmaxos, xana. TexH. HayK C.A.
3enun) npu ydyactuu PAACH (nokropa texH. Hayk B.M. bonoapenxo, H.1U. Kapnenxo,
B.U. Tpasyw) u OAO «IITHNUUnpom3gaumit» (gokropa texH. Hayk I3.H. Koowiw, H.H.
Tpexun, vik. UK. Huxumun).
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CBO/ ITPABUJI

BETOHHBIE U XKXEJIE3OBETOHHBIE KOHCTPYKIIUHN
OCHOBHBIE ITOJIO’KEHUA

Concrete and reinforced concrete structures
General provisions

Jara BBegenus — 2019-06-20

1 ObaacTb NpUMeHEHUs

1.1 Hacrosimuii CBOJX TpaBHI PACIPOCTPAHICTCS HA TPOCKTUPOBAHHWE OCTOHHBIX H
JKEJIEe300€TOHHBIX ~ KOHCTPYKIMM  3JaHUl U COOPYXEHHUH  pa3IMYHOrO  Ha3HAUCHUS,
AKCIUTYaTUPYEMBIX B KIIMMAaTUYECKUX yclioBUsx Poccuiickoit @enepanuu (Ipu CUCTEMAaTUYECKOM
Bo3zelicTBuM Temmeparyp He Boie 50 °C u He Huxe munyc 70 °C), B cpene ¢ HearpeCCUBHOM
CTEIICHBIO BO3/ICHCTBUS.

1.2 CBon mnpaBun ycTaHaBIMBAaeT TpPeOOBaHUS K TMPOCKTUPOBAHUIO OETOHHBIX W
JKEJIe300€TOHHBIX KOHCTPYKIUH, W3TOTOBISEMBIX M3 TSDKEJIOTO, MEITKO3EPHHCTOTO, JIETKOTO,
SYEUCTOTO U HAMPATAIONIET0 OETOHOB.

1.3 TpebOoBaHMS HACTOSIIECTO CBOJAA MPABWI HE PACHPOCTPAHSIOTCS HA MPOSKTUPOBAHHE
CTaJIeXKeJIe300€TOHHBIX KOHCTPYKIHM, (UOPOOETOHHBIX KOHCTPYKIUI, COOPHO-MOHOJMTHBIX
KOHCTPYKIUH, OCTOHHBIX M JKEJIe300€TOHHBIX KOHCTPYKIIUH TUIPOTEXHUICCKUX COOPYKEHUH,
MOCTOB, TOKPBITHI aBTOMOOUIIBHBIX JOPOT M a3POJIPOMOB U APYTUX CIIEHUATBHBIX COOPYKEHHH,
a TaKk)Ke Ha KOHCTPYKIIMH, U3TOTOBIIsIeMble 3 0€TOHOB cpenHei muoTHocThio Menee 500 u 6oree
2500 kr/m®, GETOHONOIMMEPOB U HOIMMEPOETOHOB, GETOHOB HA M3BECTKOBBIX, ILIAKOBHIX M
CMEIIAHHBIX BSOKYIIUX (KpOMe MPUMEHCHHS WX B SYCUCTOM OCTOHE), HAa THIICOBOM U
CHEIHMANIbHBIX BSOKYIIUX, OETOHOB Ha CHEIMAbHBIX M OPraHUYECKHUX 3aroJHUTENsX, OeToHa
KPYITHOIIOPUCTOW  CTPYKTyphl. [IpoeKkTHpOBaHWE TEPEUUCIICHHBIX BBIMIE KOHCTPYKIIUH
BBITIOJHSIOT IO COOTBETCTBYIOIIMM HOPMAaTUBHBIM TOKYMEHTaM.

2 HopmaTuBHBIE CCHLIIKHU

B Hacrosmem cBoae MNpaBUi HMCIOJIB30BAaHbl CCBUIKM Ha CIEAYIOIIME HOPMATHBHBIE
JIOKYMEHTBI:

I'OCT 1050-2013 MeramionpoayKuysi U3 HEJIETMPOBAaHHBIX  KOHCTPYKIIMOHHBIX
KaueCTBEHHBIX U CIIEUAIbHBIX cTanel. O01Ine TEXHUUECKUE YCIOBUSI.

I'OCT 18105-2010 betons!. IIpaBuna KOHTPOJISA U OLEHKU IPOYHOCTH

I'OCT 24705-2004 Pe3bba metpudeckasi. OCHOBHbIE pa3Mephbl

I'OCT 2590-2006 IIpokaT copTOBOIi CTanbHON rOpsiY€KaTaHblil Kpyriblii. CopTaMeHT

I'OCT 27751-2014 HanexxHOCTb CTPOUTENBbHBIX KOHCTPYKIUI W ocHOBaHWM. OCHOBHBIE
MOJIOXKEHHUS

I'OCT 380-2005 Cranpb yriaepoauctas 0ObIKHOBEHHOTO KauecTBa. Mapku

I'OCT 535-2005 ITpokaT copToBO# U (PaCOHHBIN W3 CTAIH YTIEPOIUCTON OOBIKHOBEHHOTO
kadgecTBa. O0IIME TEXHUYECKUE YCIOBUSA

['OCT 7473-2010 Cmecu GeToHHbIe. TeXxHUUECKUE YCIOBHS

I'OCT 756694  Meramnonponykuus.  Ilpuemka,  MapkupoBKa,  YIaKOBKa,
TPaHCIIOPTUPOBAHHE U XpaHEHHE

['OCT 8267-93 Illebenb u rpaBuii U3 IUIOTHBIX TOPHBIX MOPOA AJIS CTPOUTEIBHBIX paboT.
TexHu4eckue ycioBus

WN3nanue opuumaabHoe
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['OCT 8731-74 TpyOnl cranmbHble OecIIOBHBIE ropsuenepopMupoBaHHbIe. TeXHUYECKHE
TpeOOBaHMS

I'OCT 873278 TpyOsI cTanbHble OeciIoBHBIE ropsiueaeGopmMupoBantbie. COpTaMeHT

I'OCT 87362014 Ilecok mist CTpOUTENBHBIX PabOT. TeXHUYECKHUE YCITOBHS

['OCT 8829-94 W3nenuss CTPOWTENbHBIC XENE300€TOHHBIE M OCTOHHBIC 3aBOJICKOTO
U3rOTOBJICHUs. MeTo/Ibl UCTIBITAHNI HarpykeHueM. [IpaBuiia OLEeHKH IPOYHOCTH, KECTKOCTH U
TPELIMHOCTONKOCTH

I'OCT 10060-2012 beronsl. MeToapl onpeneneHus MOpPO30CTOUKOCTH. OCHOBHBIE
TpeOOBaHMSA

I'OCT 10180-2012 betonsl. MeToab! ornpeieneHus: IpOYHOCTH MO0 KOHTPOJIBHBIM 00pa3am

I'OCT 101812014 Cmecu O0eToHHBIE. METOIBI HCIBITAHUS

I'OCT 10922-2012 ApmatrypHble U 3aKJaJHble H3JEIMsI, WX CBapHbIE, BS3aHbIE U
MEXaHUUYECKUE COeIMHEHMS JUIsl KeIe300€TOHHBIX KOHCTPYKIMN. O0II1e TEXHUUECKUE YCIOBUS

['OCT 12730.0-78 Beronsl. O0mue TpeOOBaHHUS K METOJAM OIpENeIeHUs] MIOTHOCTH,
BJIa’KHOCTH, BOJIOIOIJIOEHHS, IOPUCTOCTU U BOJOHETIPOHUIIAEMOCTH

I'OCT 12730.1-78 beronsl. MeToa onpeaeieHus TUIOTHOCTH

I'OCT 12730.5-84 beronbsl. MeToasl ornpeieieHrsi BOAOHETPOHUIIAEMOCTH

'OCT 13015-2012 U3nenus >xene300€TOHHBIE U OCTOHHBIC JJIsi CTpOUTENNbCcTBA. OO0IIHe
TexHU4eckue TpedoBanus. [IpaBuina npueMku, MApKUpOBKYU, TPAHCIIOPTUPOBAHUS U XPAHEHUS

['OCT 14098-2014 CoenuHeHus cBapHble apMaTypbl U 3aKIaJHbIX U3AEIUN
XKeNe300€TOHHBIX KOHCTPYKIMH. THIIbI, KOHCTPYKLIKS U pa3Mephl

I'OCT 17624-2012 betonbl. YIbTpa3ByKOBON METO/] OIPEAEICHHS IPOUYHOCTU

I'OCT 22690-2015 beronsl. OmnpeneneHue TPOYHOCTH MEXAHUUYECKUMH METOJaMU
HEpa3pyLIAOIIEro KOHTPOJIS

['OCT 237322011 Boaa muis 6eTOHOB M pacTBOPOB. TeXHHUUECKHUE YCIOBUS

I'OCT 23858-79 CoenuHeHusi CBapHbl€ CTBIKOBbIE M  TaBpPOBbIE  apMaTyphl
KeNne300€TOHHBIX ~ KOHCTPYKLMH.  YIbTPa3ByKOBBIE  METOJbl  KOHTpOJS  KadecTBa.
IIpaBuna npuemMku

I'OCT 24211-2008 Jlo6aBku 1151 6eTOHOB. OO0IIHME TEXHUYECKUE TPEOOBAHMS

I'OCT 25781-83 @opMmbl cTaibHBIC JIsi W3TOTOBJICHHS KEIE300€TOHHBIX W3ICIHIMA.
TexHUuecKue ycroBHs

I'OCT 26633-2012 beToHbI TSKEIbIE U MEITKO3EPHUCTBIE. TeXHUYECKHE YCIOBUS

I'OCT 27005-2014 betons! sierkue u staeuctsie. [IpaBuia KOHTpoIIsA cpelHeN TUIOTHOCTH

I'OCT 2700686 betonsl. [IpaBuia mogdopa cocTaBoB

['OCT 28570-90 beronsl. MeTo1b! onpeieIeHUs IPOYHOCTH IO 00pa3am, 0TOOpaHHBIM U3
KOHCTPYKIUI

I'OCT 31108-2016 LlemenTs! oOmiecTpouTenbHble. TeXHUUYECKUE YCIOBUS

'OCT 33530-2015 MHCTpyMEHT MOHTaXHBIH JJIi HOPMHUPOBAHHOM 3aTSHKKH PE3bOOBBIX
coeauHenuil. Kimoun MomeHTHBIE. O01IME TEXHUYECKHUE YCIOBUS

I'OCT 34028-2016 [Ilpoxat apmaTypHBIH JUIsi KeJIe300€TOHHBIX KOHCTPYKIIHI.
TexHHuecKue ycroBHs

['OCT 34329-2017 Onairy6oka. OOmire TeXHUIeCKHe YCIOBUS

I'OCT P 52086-2003 Onany6ka. TepMuHBI U OnpeaeIeHHs

CII 2.13130.2012 Cucrembl nmpoTuUBONOXKapHOH 3amuThl. O0ecnieueHrne OrHeCTONKOCTH
00BEKTOB 3aIHUTHI

CIT 14.13330.2014 «CHulIl II-7-81* CrpoutenscTBO B celicMUYEeCKUX pailoHax» (cC
u3MeHeHrnem Ne 1)

CIT16.13330.2017 «CHwuII 11-23-81* CtanpHble KOHCTPYKITUI

CII120.13330.2016 «CHuII 2.01.07-85* Harpy3ku u Bo3eiCTBUS»

CII 22.13330.2016 «CHuII 2.02.01-83* OcHoBaHUs 3AaHUNA U COOPYKEHUID»

CII128.13330.2017 «CHulI 2.03.11-85 3amuTa cTpOUTENBHBIX KOHCTPYKLUN OT KOPPO3UN»
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CII 48.13330.2011 «CHulI 12-01-2004 Opranu3zanusi CTpOUTEIbCTBaY (C M3MeHeHHEM No
1)

CIT150.13330.2012 «CHull 23-02-2003 TemnoBas 3amura 34aHui)

CIT 70.13330.2012 «CHull 3.03.01-87 Hecymue u orpaxpaarooumume KOHCTPYKLIMH»
(c m3ameneamssmu Ne 1, Ne 3)

CIT 130.13330.2011 «CHull 3.09.01-85 IIpou3BoacTBO COOpPHBIX KeIE300€TOHHBIX
KOHCTPYKIUNA U U3CTUM»

CIT131.13330.2012 «CHulI 23-01-99* CtpoutenbHas KIUMATOIOTHsD» (C M3MEHEHUSMH Ne
1, Ne 2)

CII  295.1325800.2017 KoHcTpykuuu O€TOHHBIE, apPMUPOBAHHBIE  IOJIUMEPHOMN

KOMIIO3UTHOM apMaTypoi. [IpaBuiia mpoeKTupoBaHUs

IIpumedanue— [Ipu moap30BaHUN HACTOSIIINM CBOJIOM IPABUII IIETIECOO0PA3HO MPOBEPUTH ACHCTBUE
CCBUIOYHBIX JOKYMEHTOB B HWH(POPMAIMOHHOW CHCTEME OOIIero MOJbh30BaHUSA — Ha O(HIMAIBEHOM caiiTe
(hemepaspHOTO OpraHa MCIIONHUTEIBHOM BIACTH B chepe cTaHTApTU3AIMK B ceTH VIHTEpHET WM IO €XEeTOTHOMY
HHPOPMAINOHHOMY yKa3aTelnio «HamnoHaapHBIE CTaHIAPTHDY, KOTOPHIA OMyOIIMKOBAH TI0 COCTOSHUIO Ha | sHBaps
TEKYLIETro roja, U Mo BBIITYCKaM €XEMECIIHOIO I/IH(I)OpMaHI/IOHHOI‘O YKazareisa «HaHI/IOHaHBHHC CTaHAapThD)> 3a
TeKyIlII/Iﬁ rond. Ecnu 3aMeHeH CChITOYHBIN AOKYMCHT, Ha KOTOpLIﬁ JlaHa HEJaTUPOBaHHAA CChIJIKA, TO PECKOMCHAYETCA
HCIIOJIBb30BAaTh I[eﬁCTByIOHlyIO BEPCHIO 3TOI'0 JOKYMEHTaA € YYE€TOM BCEX BHCCCHHBIX B JJAHHYIO BEPCUIO W3MEHCHUM.
Ecan 3aMeHeH CCBUIOYHBIN JOKYMEHT, Ha KOTOprﬁ JaHa JaTupoBaHHas CCbLJIKA, TO PEKOMEHAYCTCA HUCIIOJIb30BaATh
BEPCUIO0 3TOTO JOKYMEHTa C YKa3aHHBIM BBIIIE TOJOM YTBepKIeHMs (mpuHATHSA). Ecnm mocne yTBepkaeHus
HaCTOAIIECI0 CBOAA MMpaBUJ B CCBIJIOYHBIN JOKYMCHT, Ha KOTOpLIﬁ JlaHa JaTupoBaHHasA CCbLIIKA, BHECCHO U3MCHCHUC,
3aTparuBaromIce MOJIOKCHUEC, Ha KOTOPOC AaHa CCbLIKA, TO 3TO IOJOXKCHHUE PEKOMCHAYCTCSA NMPUMCHATH 0e3 ydueTa
JaHHOI'O UIBMCHCHHMA. Ecnu ccuimounbIin JAOKYMCHT OTMCHCH oe3 3aMCHBI, TO ITOJIOKCHUEC, B KOTOPOM JaHa CCbUIKA Ha
HCTO, pPCKOMCHAYCTCA NMPUMCHATL B 4aCTHU, HC 3anarHBa10meﬁ 9Ty CCBLIKY. CBGZ[@HI/IFI () HCfICTBPIPI CBOJIOB IIpaBUJI
renecooOpas3Ho npoBeputh B OeneparbHOM HHPOPMAIMOHHOM (DOHIIE CTAHAAPTOB.

3 TepMI/IHbI H onpeacJaeHus

B Hacrosiem cBojie MpaBuil IPUMEHSIOTCS CIEAYIOLIHEe TEPMUHBI C COOTBETCTBYIOLIMMHU
OIpeeIICHUSIMU:

3.1 ankepoBka apmaTtypbl: OGecriedeHre BOCIPUATHS apMaTypoil 1eHCTBYIOLINX Ha Hee
YCWINH IyTEM 3aBEJCHMSI €€ Ha ONPEENICHHYIO JUIMHY 32 paCU€THOE CEYEHHE WM YCTPOICTBA Ha
KOHIIAaX CIIEIHAJIbHBIX aHKEPOB.

3.2 apmarypa KOHCTPYKTHBHAasi: Apmarypa, ycTaHaBiIMBaeMmas Oe3 pacdera U3
KOHCTPYKTUBHBIX COOOpaXKeHUH.

3.3 apmarypa npeaBapuTeJbHO HANPsKeHHasi: ApMaTypa, MOJy4aromas HadalbHbIe
(mpenBapUTENbHbIE) HANPSKEHUS B MPOLIECCE HM3TOTOBIEHUS KOHCTPYKIMHA 10 MPHIIOKEHUS
BHEIIHUX HArPy30K B CTAJMH SKCILTyaTaIliH.

3.4 apmarypa paGouyasi: ApmaTypa, yCTaHaBIMBaeMas 10 pacyery.

3.5 3ammTHbIi chaoii Oerona: Croil OeToHa OT TpaHW DdJEMEHTA JIO OJvKaiIien
MOBEPXHOCTH apMaTypHOT'O CTEPXKHSL.

3.6 KoHcTpyKUHH OeTOHHBIe: KOHCTPYKINH, BHITOITHEHHBIE U3 OeToHa 0e3 apMaTypsl
WIN C apMaTypoH, yCTaHABIMBAEMOM MO0 KOHCTPYKTHBHBIM COOOPaXEHHUSM U HE YUUTHIBAEMOil B
pacuere; pacdeTHbIE YCHIIUSI OT BCEX BO3JEHCTBHN B OETOHHBIX KOHCTPYKIUSX JIOJKHBI OBITH
BOCTIPHHSTHI OETOHOM.

3.7 KOHCTPYKUHH :Kejle300eTOHHbIe: KOHCTpyKIMH, BBIIOJHEHHBIE M3 OETOHa C
paboueil 1 KOHCTPYKTHBHOM apMaTypoil (apMUpOBaHHbIE OETOHHBIE KOHCTPYKIMH); pacyeTHbIE
YCHIIHSI OT BCEX BO3JCHCTBUI B kKele300€TOHHBIX KOHCTPYKIHMSIX JTOJKHBI OBITH BOCIIPHHSTHI
06eToHOM U paboueil apmMaTypou.

3.8 kodxppuuueHT apMHUpPOBaHHS Kejae300eToHA; pP: OTHOIICHUE TUIOIIATN CCUYCHUS
apMaTypbl K paboueil ruiomaau ceueHus 6etona, %.

3.9 mapka OeroHa mo BoaoHempoHumaemoctu; W: I[lokazarens NPOHUIIAEMOCTH
0eTOHa, XapaKTePU3YIOIIUICSI MaKCHUMAIbHBIM JaBJIEHHUEM BOJbBI, NPH KOTOPOM B YCIOBHSX
CTaHJapPTHBIX UCIIBITAHUN BOJIA HE IPOHUKAET uepe3 OeTOHHBIN oOpasell.
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3.10 mapka Oerona mno Mopo3ocToiikocTu; F: MuHUMaTPHOE YHCIO LHKIIOB
3aMOpa)KMBaHUS M OTTaMBaHUS 00pasloB OETOHA, WCIBITAHHBIX IO CTAaHAAPTHBIM 0a30BBIM
METOJIaM, TIPU KOTOPBIX COXPAHSIFOTCS MX MEePBOHAYAIBHBIE (PU3UKO-MEXaHHYECKHUE CBOMCTBA B
HOPMHUPYEMBIX IIpeeax.

3.11 mapka 0eToHa 1O CcAMOHANPSLKEHUIO; Sp. 3HAaYCHHE MPEIBAPUTEIHHOTO
HanpspkeHus B 6erone, Mlla, co3naBaeMoro B pe3yibTare ero paciupeHus npu koddduimenrte
npoaoJibHOro apmupoBanus = 0,01.

3.12 mapka GeTona no cpeaHeii mioTHocT; D: 3HaueHne MIOTHOCTH, KI/M°, GETOHOB, K
KOTOPBIM MPEABSABISAIOTCSA TPEOOBAHMUS 110 TETLIOU3O0JISIIUH.

3.13 maccuBHasi KOHCTPYKuUsi: KOHCTpYyKIus, s KOTOPOW OTHOIICHHUE MOBEPXHOCTH,
OTKPHITOH JUIS ee BBHICHIXaHHUS, M2, K ee 00beMy, M°, paBHO MIIM MEHbIIE 2.

3.14 mopo3ocToiikocTh 6eToHa: CrIoCOOHOCTh OETOHA COXPAHATh (PU3NKO-MEXaHUYECKHE
CBOICTBa NMPU MHOT'OKPATHOM MEPEMEHHOM 3aMOpaXHMBAaHUHM U OTTaWBAHUU, PETIIAMEHTUPYETCS
MapKo# 1o MOpo30CcToKocTH F.

3.15 mexanumyeckoe coequHeHue apmartypbl. CoeauHeHue, COCTosIIee U3
COCTMHUTEIIBHON MY(DTHI M IBYX apMaTypHBIX CTEPKHEH, BOCIIPHHUMAIOIIEE YCHITUS CKATUS U
pacTsDKEHUS.

3.16 nopmaabHoe ceuyenne: CeveHHE DJIEMEHTA IUIOCKOCTHIO, MEPIICHANKYIISIPHON K €To
MPOAOJILHOM OCH.

3.17 nakionHoe cedyenue: CeueHue »JJIEMEHTAa INIOCKOCThIO, HAKJIOHHOM K €ro
MPOJOIBHON OCH UM MEPHEeHIUKYJISIPHON K BEPTHKAIBHON IUIOCKOCTH, MPOXOJSIICH 4Yepe3 OCh
DIIEMEHTA.

3.18 mioTHOoCcTHL OeToHa: XapakTepucTUKa OETOHA, paBHAs OTHOIICHHUIO €ro MacChl K
00beMy, periIaMeHTUPYETCSI MapKoi 1Mo cpeaHen mioTHoctu D.

3.19 mpeneabHoe ycuiaue: HauGomnblee ycunue, KOTOpOE MOKET OBITh BOCHPHUHSITO
9JIEMEHTOM, €r0 CEYCHHUEM IPH MPUHSATHIX 3HAYCHUSAX XapaKTCPUCTUK MATEPUATIOB.

3.20 mponunaemoctr Oerona: CBoiicTBO OeToHa MpomyckaTh 4epe3 ceOs Tra3bl HIU
KUJAKOCTH TPU  HATUYMM  TPAagUeHTa  JaBjicHHS  (PETJIaMEHTHPYETCS  MapKoW 110
BopoHenponunaemoctu W) mbo obecrieunBath 1udHy3u0HHYIO TPOHUIIAEMOCTh PACTBOPEHHBIX
B BOJIC BEMICCTB B OTCYTCTBHE TpaTUCHTA JaBIICHUS (PETIIAMEHTHUPYETCS HOPMHPYEMBIMHU
3HAUEHUSMU TUIOTHOCTHU TOKA U AJIEKTPUYECKOTO MOTSHIINATIA).

3.21 pabGouas BbicOTa ceyeHHsi: PaccTosiHWEe OT C)KAaToil I'paHW dJEMEHTa 10 IICHTpa
TSOKECTH PACTSIHYTOM MM HAUMEHEee C)KaTOU MPOJI0JIbHOIN apMaTypBhl.

3.22 camoHanpsikeHue Oerona: HampspkeHne ckaTusi, BO3HHKamoIee B OeTOHE
KOHCTPYKLMU TIpU TBEPJIECHUU B pe3yibTaTe pACHIMPEHUs I[EMEHTHOTO KaMHS B YCJIOBHSX
OTPaHUYCHUS ITOMY PACIIUPEHUIO, PETIIAMEHTHPYETCSI MAPKOH 110 CAMOHAIIPSHKCHHIO Sp.

3.23 coequHuTeabHass MydTa: YCTpOHCTBO € HEOOXOAMMBIMHU JOMOJHUTEIBHBIMU
DJIEMEHTAMU JIUII MEXaHWYECKOTO COCIMHCHHS apMaTYPHBIX CTEPKHEH C IENbI0 OOeCTieUeHUs
nepeaavyy yCUIns ¢ OJJHOTO CTEPKHS Ha JAPYTOM.

3.24 cTeIKM apMaTypbl BHaxJecTKy: CoelMHEHUE apMaTYPHBIX CTEPXKHEH MO UX JITHHE
0e3 cBapku MyTeM 3aBEJEHHUS KOHIIA OJHOTO apMaTypHOTO CTEP)KHS OTHOCHUTENHHO KOHIA

JIpyroro.

4 O0mme TpedGOBaHNS K 0ETOHHBIM M #KeJ1e300eTOHHBIM KOHCTPYKIHMAM

4.1 BeroHHble M Xene300€TOHHbIE KOHCTPYKLHUH BCEX TUIOB JOJKHBI YJIOBIETBOPSTH
TpeOOBaHUSM:

- 1o 0e30IacHOCTH;

- [10 3KCIUTyaTalluOHHOW IPUTOJTHOCTH;

- 10 JI0JITOBEYHOCTH,

a TaKk)Ke JIOTIOTHUTENEHBIM TPEOOBaHMSIM, IPUBEJICHHBIM B 33JJaHUH Ha TPOSKTUPOBAHHE.

4.2 ]JInst BBINOJHEHUS TpeOOBaHMIA MO OE30MaCHOCTH KOHCTPYKIMU JOJKHBI UMETh TaKue
HavaIbHbIE XapPaKTEPUCTHKH, YTOOBI NMPH PA3JIMYHBIX PACUYETHBIX BO3JCHCTBUSAX B MpoIecce
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CTPOMTENBCTBA U IKCIUTyaTallUH 34aHUN U COOPYKEHHH ObLUTH MCKIIIOUEHBI Pa3pyILIEHUs JII0O0ro
XapakTepa Wiy HapylIEeHUs DKCIUTYaTal[MOHHOM IPUTOAHOCTH, CBSA3aHHBIE C IPUYMHEHNEM Bpela
KU3HA WIN 3J0POBBI0 TPaXKIaH, UMYILECTBY, OKPYXalOLeW Cpele, KU3HH UM 3I0POBBIO
YKUBOTHBIX U PACTEHUSIM.

4.3 Jlns BBIMOJTHEHUS TPEOOBAHWH IO AKCIUTyaTAI[MOHHOW MPUTOJTHOCTH KOHCTPYKIIUS
JOJDKHA HMETh TaKUEe HadalbHblEe XapaKTEPUCTHUKH, YTOOBI MPH PA3JIMYHBIX PACUETHBIX
BO3CHUCTBUAX HE MPOUCXOAUIIO 00pa30BaHUE WM YPE3MEPHOE PACKPBITUE TPEIIMH, a TAKXKE He
BO3HUKAJIM UYPE3MEPHBIE IEPEMEILEHUS, KoJe0aHusl U JApyrue MOBPEXKIEHUs, 3aTpyAHSIOIINE
HOPMAaJIbHYIO JKCIUTyaTaluio (HapylleHHe TpeOOBaHUM K BHEUIHEMY BHJY KOHCTPYKIHH,
TEXHOJIOTUYECKUX TpeOOBaHW 1O HOPMaIbHOW paboTe 0O0OpYJOBaHUS, MEXaHH3MOB,
KOHCTPYKTUBHBIX TpeOOBaHMI 10 COBMECTHOH paboTe 3JEMEHTOB M JpYyruX TpeOOoBaHUiA,
YCTAHOBJIEHHBIX IIPU POEKTUPOBAHUMN ).

B HeoOxoauMbIX citydasix, OOyCIOBJICHHBIX HA3HAYEHUEM KOHCTPYKLIUHM W YCIOBHSIMHU
OKCIUTyaTaIllH, KOHCTPYKIIMU JOJKHBI UIMETh XapaKTePUCTUKH, 00ECIIEYMBAIOIINE TPEOOBAHMSI TTO
TEIUIOU30JISILIUHY, 3BYKOU30JIALUH, OMOJIOIMYECKOH 3aIluTe U Jpyrue TpeOoBaHus.

TpeboBaHMs IO OTCYTCTBUIO TPELIUH MPEABSABISIOT K KeIe300€TOHHBIM KOHCTPYKIUSAM, Y
KOTOPBIX MPHU IOJIHOCTBIO PAaCTIHYTOM CEYEHUHU JOJDKHA OBITh oOecredyeHa HEeNpOHHMIIAeMOCTh
(HaxoIALIMMCS O/ AABJIEHUEM JKUJKOCTH WJIM T'a30B, UCHBITHIBAIOIIUM BO3JCHCTBYUE pagualuu
U T.I.), K YHUKQJIbHBIM KOHCTPYKIHSAM, K KOTOPBIM IIPEIbSBIISAIOT MTOBBILIEHHBIE TPEOOBaHUS 110
JIOJITOBEYHOCTH, & TaKXKe K KOHCTPYKLMSM, KCIUyaTUPYEMbIM B arpeCCUBHOM Cpezie, COTJIacHO
CII 28.13330.

B ocranbHbIX xKene300eTOHHBIX KOHCTPYKIUAX 00pa30oBaHKE TPEIIMH JI0IyCKAETCs, U K HUM
HPEIbBIAIOT TPEOOBaHMS IO OTPAHUYEHUIO IIUPUHBI PACKPBITUS TPEILKH.

4.4 ]lns BbINOJHEHUS TPeOOBAaHUM JIOJTOBEYHOCTU KOHCTPYKIMS JOJDKHA UMETh TaKue
HayaJlbHble XapaKTEPUCTUKU, YTOObI B TEUEHHWE YCTAHOBIIEHHOI'O JUIMTEIBHOTO BPEMEHH OHa
yIOBJIETBOPSIA ObI TPEOOBAHUAM MO 6€30MAaCHOCTH M AKCIUTYaTAal[HOHHON MIPUTOTHOCTH C YI€TOM
BIIMSIHUS HA TEOMETPUUYECKHUE XapaKTEPUCTUKU KOHCTPYKLIIMHM U MEXaHUYECKUE XapaKTEPUCTUKU
MaTepUajioB pPa3jIMYHbIX pPACYETHBIX BO3JECUCTBUN (IJIUTEIBHOE BO3JICHCTBUE HArpysKH,
HEeOJIaronpusATHbIE KJIMMAaTHUYECKHE, TEXHOJIOTHYECKHE, TeMIepaTypHble U BIAXKHOCTHBIE
BO3/ICICTBUS, TONIEPEMEHHOE 3aMOPaKUBAHNUE U OTTaUBaHUE, arPECCUBHBIE BO3/IEHCTBUS U JIP.).

4.5 be3onacHOCTb, SKCIUTyaTallUOHHAs MPHUTOJHOCTb, JOJTOBEYHOCTh OETOHHBIX H
KeJIe300€TOHHBIX KOHCTPYKIUI M JApyrue, ycTaHaBIMBAaeMble 3a/laHWEM Ha MPOEKTHPOBAHHE
TpeOOBaHUs, TOJKHBI OBITh 00ECIIEYEHbI BBIMOJIHEHUEM:

- TpeOoBaHUM K OETOHY U €r0 COCTABJISIONINM;

- K apMaType;

- K pacueraM KOHCTPYKLNH;

- KOHCTPYKTHUBHBIX TPEOOBaHMIA;

- TEXHOJIOTMYECKUX TPeOOBaHMUIA;

- TpeOOBaHUIl 10 SKCILUTyaTaLUH.

TpebGoBanus Mo Harpy3KaMm U BO3JEUCTBUSAM, MIPEETy OTHECTOMKOCTH, HENPOHUIIAEMOCTH,
MOpPO30CTOMKOCTH, TMpeJesIbHbIM TOKa3zarensaM Jaedopmanuii  (mporudam, mepeMeneHUsIM,
aMIUIUTyZle KoJeOaHWi), pacyeTHbIM 3HAUYEHHUSIM TEMIIEpaTypbl HapyKHOIO BO3ayXa U
OTHOCHUTEJIBHOM BIIQ)KHOCTH OKPYXKArOLIEW Cpelpl, MO 3alIUTE€ CTPOUTEIbHBIX KOHCTPYKLHH OT
BO3JIEUCTBUS arpeccUBHbIX cpex W ap. ycra”aBiausarorcs CII 2.13330, CIT 14.13330, CII
20.13330, CIT 22.13330, CII 28.13330, CIT 131.13330.

4.6 Tlpu npoexkTupoBaHWU OETOHHBIX W JKEIE300CTOHHBIX KOHCTPYKIIUH HaJEKHOCTh
KOHCTpyKUHUH ycTaHaBiuBaroT coracHo ['OCT 27751 nomyBepoATHOCTHBIM METOJIOM pacuera
MyTeM MPUMEHEHUS! pacueTHBIX 3HAUEHUIN Harpy30K U BO3ACUCTBUMN, paCUETHBIX XapaKTEPUCTHK
O6eroHa M apMmaTypbl (MJIM KOHCTPYKIIMOHHOH CTaiu), ONpEeAeNsieMbIX C IOMOUIbIO
COOTBETCTBYIOIIMUX YACTHBIX KOI(PHUIMEHTOB HAJIEKHOCTU [0 HOPMATUBHBIM 3HAYEHMSIM ITHX
XapaKTEpUCTHK, C y4ETOM YPOBHSI OTBETCTBEHHOCTH 3JaHUI U COOPYKEHUIA.



CII 63.13330.2018

HopmartuBHbIe 3HaU€HUS HArPYy30K U BO3/ICHCTBUH, 3HAU€HUS KO3(DPHUIIMEHTOB HAZI)KHOCTH
[0 Harpyske, Ko3(QQUIHUEHTOB HaJEKHOCTU IO Ha3HAUYEHHUIO KOHCTPYKIMM, a Takke JeleHue
Harpy3oK Ha IIOCTOSIHHbIE M BPEMEHHbIE (JJIUTENIbHBIE U KPAaTKOBPEMEHHBIE) YCTAaHABIMBAIOT
cornacuo CII 20.13330.

PacuerHble 3HauYeHMs Harpy3oK M BO3JACHCTBUM NPUHMMAKOT B 3aBUCHUMOCTH OT BHUJA
pacyeTHOro MPEAEIbHOIO COCTOSHUSA U PACYETHON CUTYaLUH.

VYpOBEHb HaIEKHOCTU PACUETHBIX 3HAUECHU XapaKTEPUCTUK MaTEpUaAJIOB YCTaHABIMBAIOT B
3aBUCUMOCTM OT pPAacC4eTHOW CUTyallUd M OT OIIACHOCTU JOCTHKEHHSI COOTBETCTBYIOLIEIO
IPEJEIBHOIO COCTOSHUS U PErYIMPYIOT 3HaYeHUEeM KO3 (QHUIMEHTOB Ha/Ie)KHOCTU 10 OETOHY U
apmarype (W1 KOHCTPYKIIMOHHOM CTaJIN).

Pacuer OETOHHBIX M Kene300€TOHHBIX KOHCTPYKIUNA MOXHO MPOU3BOJUTH IO 33JaHHOMY
3HAYECHUIO HAJIC)KHOCTH Ha OCHOBE II0JIHOI'O BEPOATHOCTHOI'O pacyeTa IPY HAIMYUU JIOCTaTOYHBIX
JJAHHBIX 00 U3MEHYMBOCTH OCHOBHBIX (PAKTOPOB, BXOJAIINX B PACUETHBIE 3aBUCUMOCTH.

5 TpeGoBanusi Kk pacueTry 0€TOHHBIX U KeJ1€300€ TOHHBIX KOHCTPYKIM I

5.1 O01mue noJ10KeHNs

5.1.1 PacueTsl OETOHHBIX M KeNE300€TOHHBIX KOHCTPYKIHH ClEIyeT MPOU3BOIUTH B
cootBetrcTBUU ¢ ['OCT 27751 1o npenenbHbIM COCTOSTHUSIM, BKITIOYAIOLIUM:

- TpeIeNbHbIE COCTOSHUS TEPBOM TPYMIbI, MPUBOIANINE K TOJTHOH HEMPUTOJAHOCTH
JKCIUTyaTaluy KOHCTPYKIIUH;

- TpelieJbHbIe COCTOSIHHSI BTOPOM TPYMIIBI, 3aTPYIHSIONIME HOPMAIBbHYIO KCILTyaTalllio
KOHCTPYKUUH WJIM YMEHbBIIAIOUIUE JOJIOBEYHOCTh 3/IaHUN M COOPY)KEHHUH 110 CPaBHEHUIO C
pelycCMaTPUBAEMBIM CPOKOM CITYKOBI.

Pacuers! nomkHbI o0ecnieunBaTh HAJEKHOCTh 3[JaHUM UM COOPYKEHUM B TEUEHHE BCETO
CpoKa uX CIyXObl, a TaKke HpH MPOU3BOJCTBE pabOT B COOTBETCTBUU C TPeOOBaHUSIMU,
MPEABSIBISIEMBIMHU K HUM.

PacueTtsl o mpenenbHbBIM COCTOSIHUSM IEPBOI TPYIIIBI BKIIOYAIOT:

- pacueT 1o MPOYHOCTH;

- pacuer Mo ycTon4uBOCTU (GOPMBI (111 TOHKOCTEHHBIX KOHCTPYKITUH);

- pacueT Mo yCTOMYMBOCTH MOJIOKEHUS (ONPOKUIbIBAHHUE, CKOJIbKEHUE, BCIIBIBAHHE).

PacyeTsl Mo mpoYHOCTH OETOHHBIX U )KeNe300€TOHHBIX KOHCTPYKIUN CIIeAyeT MPOU3BOIUTh
U3 yCIIOBUS, TI0O KOTOPOMY YCHUJIWS, HAMPSDKEHUS U IehopMaIiui B KOHCTPYKIIUAX OT Pa3TUIHBIX
BO3JICHCTBUII € Y4eTOM HAualdbHOTO HAMPSHKEHHOTO  COCTOSHUS  (IIpeIHanpsibKeHue,
TEeMIIepaTypHbIE U JIPyTHe BO3JEHCTBUSI) HE JODKHBI MIPEBBINIATh COOTBETCTBYIONIUX 3HAYCHHM,
YCTaHOBJIEHHBIX HOPMATUBHBIMH JIOKYMEHTAMH.

Pacuetsl o ycToitunBoCTH (POPMBI KOHCTPYKIIUH, & TAKIKE MO YCTOMYMBOCTH MTOJIOKEHUS (C
y4eTOM COBMECTHOH pabOThl KOHCTPYKIIMM M OCHOBaHHS, HX Je(hOpPMAIlMOHHBIX CBOMCTB,
COMPOTUBIIEHUSI CABUTY IO KOHTAaKTy C OCHOBaHHEM M JPYTrUX OCOOEHHOCTEH) CcleayeT
MPOU3BOJAUTH COIJIACHO HOPMATHUBHBIM JOKYMEHTaM Ha OTIEIbHBIE BHJbBl KOHKPETHBIX
KOHCTPYKIIUH.

B 3aBuCHMOCTH OT BH/1a M HA3HAYEHUSI KOHCTPYKIIMH JOJKHBI ObITh MPOU3BEICHBI PACUETHI
10 TIPEICITbHBIM COCTOSIHUSIM, CBSI3aHHBIM C SIBJICHUSIMH, TIPU KOTOPBIX BO3HUKAET HEOOXOIMMOCTh
MPEKpaIIeHUs] JKCIUTyaTallii 3MaHUS U COOpY>KeHUs (Upe3MepHbie aeopMaliu, CABUTU B
COCTMHCHUSX U JIPYTHE SBJICHUSA).

Pacuetsl o npeAenbHbIM COCTOSIHUSIM BTOPOU TPYIIIBI BKIIFOYAIOT:

- pacdeT mo 0Opa30BaHUIO TPEIIHH;

- pacyeT Mo PacKpbITHIO TPEILIUH;

- pacdeT 1o aedopMarusim.

Pacuetsl o npenenbHBIM COCTOSTHUSAM BTOPOM TPYNIBI CIEAYET MPOU3BOJIUTH HA IEHCTBHE
KPaTKOBPEMEHHBIX U JUTUTEIBHBIX Harpy30K.

Pacuer GETOHHBIX U KeNe300€TOHHBIX KOHCTPYKIHMHA MO OOpa30BaHUIO TPEIIUH CIIEAYyeT
MIPOU3BOUTH U3 YCIOBUS, TI0O KOTOPOMY YCHJIHUS, HAMPSDKEHUS WK Ae(hOpMaIMK B KOHCTPYKITHSX
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OT HAarpy30K HE€ JOJDKHBI IIPEBBINIATH COOTBETCTBYIOIIUMX HX NPEIACNIBbHBIX 3HAYCHUH,
BOCTIPHHUMAEMBIX KOHCTPYKIMSIMUA TIPU 00pa30BaHUH TPELIHH.

Pacuer kes1e300€TOHHBIX KOHCTPYKLUI 110 PacKpBhITHIO TPELIMH POU3BOIAT U3 YCIIOBHS,
10 KOTOPOMY LIMPHUHA PACKPBITUS TPELIUH B KOHCTPYKIUAX OT HArpy30K HE JOJKHA MPEBBIIIATH
IpPEJeNbHO JOIMYCTUMBIX 3HAYEHWH, YCTaHABIMBAaEMbIX B 3aBUCUMOCTH OT TpeOOBaHMIA,
IPEIbABIAEMBIX K KOHCTPYKIUSAM, YCIOBUM UX 3KCILITyaTalluu, BO3EHCTBUSI OKPYXKarOIIel cpebl
U XapaKTepUCTUK MaTEpPHAJIOB C Y4ETOM OCOOEHHOCTEN KOPPO3UOHHOTO OBEJCHUS apMaTypBhl.

Pacuer OeTOHHBIX M IKENE300€TOHHBIX KOHCTPYKIMH 10 aedopmamusM cliemayer
IPOM3BOUTH U3 YCIOBUS, 10 KOTOPOMY IIPOTrUOBI, YIUIbI IOBOPOTA, IEPEMELIEHNUS U aMIUIUTY bl
KoJIeOaHUsI KOHCTPYKIMIA OT Harpy3oK HE JOJDKHBI MPEBHIATh COOTBETCTBYIOIIUX MpPEAeIbHO
JIOIYyCTUMBIX 3HAYECHHUU.

JUis KOHCTPYKLUH, B KOTOPBIX HE JIOMyCKaeTcs oOpa3oBaHUE TPEIIUH, JOJKHBI OBITH
oOecrieyeHbl TpeOOBaHUS 10 OTCYTCTBHUIO TPEUIMH. B 3TOM citydae pacuer o pacKpbITHIO TPEILUH
HE IPOU3BOMIT.

JUis oCTanbHBIX KOHCTPYKLMH, B KOTOPBIX JOIyCKaeTcs 00pa3oBaHUE TPEIIMH, pacyeT o
00pa30BaHUIO TPEIIMH MPOU3BOIAT UL ONpEAETIeHNs HEOOXOAUMOCTH pacdeTa 1Mo PAaCKPBITHIO
TPELIMH U y4eTa TPEIIUH IPU pacueTe Mo JeGpopMaLusiM.

5.1.2 Pacyer OETOHHBIX M KEJI€300€TOHHBIX KOHCTPYKLUUN (JIMHEWHBIX, IJIOCKOCTHBIX,
IPOCTPAHCTBEHHBIX, MAaCCHUBHBIX) IO HpPEIENbHBIM COCTOSHHUSAM II€pPBOM M BTOpPOH TpyII
NPOM3BOJIAT 0 HANPSDKCHUSAM, YCHIUSAM, Ae(QOpMarusaM U TEePEeMEUICHHUsM, BBIYACICHHBIM OT
BHEIIIHUX BO3JICHCTBUI B KOHCTPYKIMAX U 00pa3yeMbIX UMM CUCTEMax 3/IaHUI U COOpYKEHUH ¢
y4eToM (prU3HUeCcKOr HeTMHEHHOCTH (HeypyTruX e opManuii 0eToHa 1 apMaTypbl), BO3MOKHOTO
00pa30BaHus TPEIIMH U B HEOOXOAUMBIX CIIydasiX — aHU30TPOINH, HAKOIUIEHUS TOBPEXICHUN U
F€OMETPUUYECKON HEMMHEWHOCTH (BIMSHUE 1ehopMalluii Ha U3MEHEHHE YCUIINI B KOHCTPYKLIMSIX).

OU3NYECKYI0 HEJIMHEHHOCTh M AHHU30TPOIHUIO CIEAYET YUYUTBIBATH B ONPEACIAIOLINX
COOTHOIICHUSX, CBS3BIBAIOIIUX MEXIy COOOH HampshkeHus W AeopManuu (MM YCWIUsS U
HepeMelleH s), a TAKXKe B YCIOBUAX MPOYHOCTH U TPEIIMHOCTOMKOCTH MaTepHala.

B cratuuecku HeolpenenuMbIX KOHCTPYKLUSAX CIEAYET YUMTHIBATh IepepaclpesiesieHue
YCUJIMI B 3JIEMEHTaX CUCTEMbl BCJIEJACTBHE OOpa30BaHUS TPEIIMH U Pa3BUTUS HEYNPYTUX
nedopManuii B O€TOHE M apMaType BIUIOTh JO BO3HMKHOBEHMS MPEIECIbHOTO COCTOSHUS B
aneMmenTe. IIpu oTCyTcTBUM METOJOB pacueTa, YUYMTBHIBAIOIIMX HEYNpPYTrHe CBOMCTBA
JKelne300€ToHa, a TaKKe I NpPEeBapUTEIbHBIX PAacueToB C YYETOM HEYNpPYrHMX CBOWCTB
XKene300eToHa YCHIINS ¥ HalPSKEHUS B CTATUYECKH HEONPEAeTUMBbIX KOHCTPYKIMAX U CHCTeMax
JIOTTYCKaeTCsl ONPEENSTh B IPEANONI0KEHUH YIIPYTroi paboThl xkene300eTOHHBIX 3J1eMeHTOB. [pu
3TOM BIIMSHUE (PU3MUECKONW HENTMHEHMHOCTH YYHUTHIBAIOT MyTeM KOPPEKTHPOBKHU PpE3yJbTaTOB
JMHEHMHOro pacyera Ha OCHOBE JIaHHBIX 3KCIEPUMEHTAIbHBIX HCCIEAOBAHUN, HEITMHEHHOIo
MOJICIUPOBAHMSL, PE3YIbTaTOB pacyeTa aHAJIOTHYHBIX 00BEKTOB M SKCHEPTHBIX OLICHOK.

[Tpu pacuere KOHCTPYKIMI 1O MPOYHOCTH, AePopMmarusM, 0Opa30BaHUIO U PACKPBITHIO
TPELINH Ha OCHOBE METO/1a KOHEUHBIX 3JIEMEHTOB JOJIKHBI ObITh IPOBEPEHBI YCIOBUS IPOYHOCTH
U TPEUIMHOCTOMKOCTHU JIi BCEX KOHEYHBIX 3JIEMEHTOB, COCTABIISIOIINX KOHCTPYKIIUIO, a TAK¥Ke
YCIJIOBUSI BOZHUKHOBEHUS YPE3MEPHBIX MEPEMEIICHU KOHCTpYKIMHU. [Ipy onieHKe npenenbHoro
COCTOSIHUSI IO TIPOYHOCTU JOIMYCKAeTcsl TMoJjaraTb OTJENbHbIE KOHEUHbIE 3JIEMEHTHI
paspylIeHHBIMH, €CIIM 3TO HE BJEUeT 3a COOOH MPOrpecCHpYIOLIEro paspylleHUs 3JaHUs WIN
COOPYXEHHS, U IO HUCTEUEHUHU JEWUCTBUS paccMaTPUBAEMOW HArpy3kHu OHKCIUTyaTallMOHHAs
HPUTOJHOCTD 3/1aHUSI UM COOPY>KEHUSI COXPAHSETCS MM MOXKET ObITh BOCCTaHOBJICHA.

Onpenenenne NpeAeNbHBIX YCUIUNA W AedopManuii B OCTOHHBIX W KEJIe300€TOHHBIX
KOHCTPYKILHUSX CIIEAYyEeT MPOU3BOIUTH HA OCHOBE PAaCUeTHBIX cXeM (Mozeneit), Haubonee GJIM3KO
COOTBETCTBYIOIIUX peaIbHOMY (DPHU3MUECKOMY XapaKTepy paboThl KOHCTPYKLUUH U MaTepuaioB B
paccMaTpuBaEMOM IPEAEIBHOM COCTOSHUU.

Hecyuryto cnocoOHOCTh kKene300€TOHHBIX KOHCTPYKIMM, CIIOCOOHBIX IIpeTepreBaTh
JIOCTaTOYHbIe IIacTU4Yeckue aedopManuu (B YaCTHOCTH, NMPU HCIOJIb30BAHUU apMaTyphl ¢
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(¢u3nUecKUM TpPEIeNIOM TEKY4YeCTH), JOIYCKAeTCs OINpeNeiiTh METOAOM IpeAeIbHOro
PaBHOBECHSI.

5.1.3 Ilpu pacdyerax OCTOHHBIX M >KEJIE300€TOHHBIX KOHCTPYKIHUH IO MpPeaeTbHBIM
COCTOSIHMSIM CJIEAYET pacCMaTpUBaTh pa3IMUHbIE pacueTHble cuTyaluu B cootBeTcTBuu ¢ ['OCT
27751, B TOM 4ucie CTaAUM U3rOTOBJICHUS, TPAHCIOPTUPOBAHUS, BO3BEIEHUS, SKCILTyaTallly,
aBapUIHBIE CUTYALIMH, a TAKXKE MOXKap.

5.1.4 PacueTsl OETOHHBIX M JKEJIE300€TOHHBIX KOHCTPYKIIMHA CIEAYyeT POU3BOJANTHh Ha BCE
BUJBI HATPY30K, COOTBETCTBYIOIINX (PYHKIMOHATBHOMY HAa3HAYCHMIO 3/IaHUI U COOPYKEHHH, C
y4eTOM BJIHUSHUS OKpYXaromed cpeapl (KIMMAaTHYECKUMX BO3ACUCTBUA M BOABI — JUIA
KOHCTPYKIIUN, OKPYKEHHBIX BOJIOI ), @ TAK)KE — C yU€TOM BO3ACHCTBUS MOKapa, TEXHOIOTUYECKHUX
TEMIIEPAaTyPHBIX U BIAKHOCTHBIX BO3/IEMCTBUI U BO3JEHCTBUIM arpeCCUBHBIX XUMUYECKHUX CPEI.

5.1.5 Pacyersl OETOHHBIX U JKEIE300€TOHHBIX KOHCTPYKLUMH NPOU3BOAAT Ha JeiicTBHE
U3rUOAIOIINX MOMEHTOB, IPOAOIBHBIX CHJI, TOMIEPEUYHBIX CHJI U KPYTSAIIMX MOMEHTOB, a TAK)Ke Ha
MECTHOE JIEUCTBUE HATPy3KH.

5.1.6 Ilpum pacdere 3JIEMEHTOB COOpPHBIX KOHCTPYKIIMA Ha BO3JICUCTBHE YCHIIHM,
BO3HHUKAIOIIKX [IPU UX NMOABEME, TPAHCIIOPTUPOBAHUM U MOHTAXE, HATPY3KY OT MAaCChl 3JIEMEHTOB
clenyeT MPUHUMATh ¢ KOAPUIIMEHTOM JUHAMUYHOCTH, PABHBIM:

1,60 — mpu TpaHCTIOPTHPOBAHNUH,

1,40 — npu mogpeMe ¥ MOHTAXKE.

Jomyckaercss mpUHUMAaTh Ooyiee HHU3KHE, OOOCHOBAHHBIE B YCTAHOBJICHHOM IOPSIKE,
3HaYeHUs K03 PHUIHEHTOB TMHAMUYHOCTH, HO HE Hike 1,25.

5.1.7 Ilpu pacuetax OETOHHBIX M >K€1€300€TOHHBIX KOHCTPYKLHUH CJIEIyeT y4YWUThIBATh
OCOOCHHOCTH CBOWCTB Pa3lMYHBIX BUAOB OCTOHA M apMaTyphl, BIMSHHS HAa HUX XapakTepa
Harpy3ku U OKpY>Karolllel cpeibl, cioco00B apMUPOBAHUS, COBMECTHYIO padOTy apMaTyphl U
OeroHa (NP HATUYMM W OTCYTCTBHM CLEIUICHHS apMarypbl C OETOHOM), TEXHOJIOTHIO
M3TOTOBJIEHUSI KOHCTPYKTUBHBIX TUIIOB 5K€JI€300€TOHHBIX 3JIEMEHTOB 3[JaHUI U COOPYKEHUI.

5.1.8 Pacuer npeBapuTEIbHO HANIPSKEHHBIX KOHCTPYKILIMM CIIeTyEeT IPOU3BOIUTH C yUETOM
HAuaIbHBIX (NpeABapUTENbHBIX) HANPSKCHUA W OedopMmanuii B apmatype W OEToHe, MOTeph
MPEIBAPUTENLHOTO HANPSHKEHUSI U OCOOEHHOCTEH Mepeayn MpeBapUTEeIbHOr0 HAMPSHKEHUS Ha
0eToH.

5.1.9 B MOHOUTHBIX KOHCTPYKIHSX J0JKHA OBITH 0OecieueHa MPOYHOCTh KOHCTPYKIMH €
y4eTOM paboyuX 1MIBOB O€TOHUPOBAHUSI.

5.1.10 IIpu pacyere cOOpHBIX KOHCTPYKLUH JOKHA OBITH 0OecrieueHa MPOYHOCTh Y3JI0BbIX
U CTBIKOBBIX COMPSYKEHUI COOPHBIX 3JIEMEHTOB, OCYIIECTBICHHBIX ITyTEM COEIUHEHUS CTAbHBIX
3aKJIQJAHBIX JeTalel, BHITYCKOB apMaTypbl U 3aMOHOJINYMBAHUS OETOHOM.

5.1.11 Ilpm pacyere MIOCKUX U NPOCTPAHCTBEHHBIX KOHCTPYKIIMM, TOJABEPTraeMbIX CUJIIOBBIM
BO3/JCHCTBUAM B IByX B3aUMHO IIEPIEHANKYJISPHBIX HANPABICHUAX, PACCMAaTPUBAIOT OTAEIbHBIE,
BbIJIEJICHHBIE U3 KOHCTPYKIMH TUIOCKHUE UM IPOCTPAHCTBEHHBIE MAJIble XapaKTEPHbIE 3JIEMEHTbI
C YCWIMSMH, ACUCTBYIOIIMMH 1O OOKOBBIM CTOpPOHAM 3JieMeHTa. lIpu Hanmuuuu TpeumH 3Tu
YCWIINS ONPENENIOT C Y4E€TOM pacHoOJIOKEHUs TPELIUH, >KECTKOCTH apMaTyphl (OCeBOH u
TaHTE€HIMAJIbHOM), KECTKOCTH OeToHa (MeXAy TpellMHaMH M B TpelldHax) U ApYyrux
ocobenHocteil. [Ipu OTCYTCTBUM TPELIUH YCUIIHS ONPEIENSIIOT KaK Ui CIUIOLIHOTO Tea.

Jlonyckaercss npM HAJIW4YMM TPEIIMH ONPEENSTh YCWIMS B IPEINOJIOKEHUU YIPYTron
paboTHI )KeNIe300€TOHHOTO DJIEMEHTA.

Pacuer osyeMeHTOB cieayeT NpPOM3BOAUTH IO Haubosee OMACHBIM  CEUYCHUSIM,
PacMoI0KEHHBIM MO/J] YIJIOM IO OTHOIIEHHUIO K HAIIPaBJICHUIO JEHCTBYIOIINX Ha 3JIEMEHT YCUIIH,
Ha OCHOBE PAaCUETHBIX MOJeNel, YUYUTHIBAIOIIKUX padOTy pacTsHYTOH apMaTypsl B TpeLIMHE U
paboTy GeToHa MeXy TpelIMHAMU B YCIOBHSIX IUIOCKOTO HANPSKEHHOTO COCTOSTHUSI.

5.1.12 Pacyer miIoCKuX M IMPOCTPAHCTBEHHBIX KOHCTPYKIMHM IO MPOYHOCTH JOIYCKAETCS
MPOU3BOJUTH I KOHCTPYKIIMHM B 1I€JIOM Ha OCHOBE METOJia MPEAEIbHOTO PaBHOBECHS, B TOM
qHCIIe ¢ Y4eTOM Je(OPMHUPOBAHHOTO COCTOSIHUS K MOMEHTY pa3pyIIeHHUS.
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5.1.13 Tlpu pacuere MAaCCUBHBIX KOHCTPYKIHUM, MTOABEPraeMbIX CHUJIOBBIM BO3JICHCTBUSIM B
TpEX B3aUMHO MEPHNEHIUKYISPHBIX HAMPABICHUSX, PACCMATPUBAIOT OT/EIbHbIC BBIJCICHHBIE U3
KOHCTPYKLHHU Majible OOBbEMHbBIE XapaKTEpHBIE JJIEMEHTBhl C YCHIIUSMH, IEHCTBYIOIIMMHU I10
rpaHsM o3jemeHTa. [lpy 3TOM ycunus cienyer OIpeneisTb Ha OCHOBE IPEIIOCHUIOK,
AQHAJIOTUYHBIX TMIPUHATHIM JIJIS TIOCKUX 3J1eMeHToB (5.1.11).

Pacuer osyeMeHTOB cieqyeT TOpPOM3BOAUTH IO Haumboyiee OMacHBIM  CEUCHUSM,
PacMoI0KEHHBIM MO/]] YIJIOM IO OTHOIICHHUIO K HAIPABJICHUIO JEHCTBYIOIINX HA SJIEMEHT YCUJIIH,
Ha OCHOBE pPACYETHBIX MOJENEH, YUMTHIBAIOUIMX paboTy OETOHa W apMarypsl B YCIOBHSX
00BEMHOT0 HAIPSKEHHOT'O COCTOSIHUSL.

5.1.14 JIns KOHCTpYKLUH CI0KHON KOHPUTypaIiy (HarpuMep, MPOCTPAHCTBEHHBIX) KpOMeE
pacueTHBIX METOJIOB OLIEHKH HECYyIIeW CIIOCOOHOCTH, TPEUIMHOCTOMKOCTU U Je(hOPMAaTUBHOCTU
JIOITyCKAETCs KCIIOJIb30BaTh PE3yJIbTAaThl UCIIBITAHUS (PU3NYECKUX MOJCTICH.

5.1.15 Pacuer v KOHCTpyHPOBAaHHE KOHCTPYKIUN C KOMITIO3UTHOM MOJIUMEPHON apMaTypoi
caenyet BbinosHATh o CII 295.1325800.

5.2 TpeGoBaHusl K pacueTy 0eTOHHBIX U KeJ1e300€TOHHBIX 3JIEMEHTOB 10 MPOYHOCTH

5.2.1 Pacyer OETOHHBIX M XKeJIe300€TOHHBIX 3JIEMEHTOB IO IPOYHOCTH MPOU3BOJIAT:

- 10 HOPMAJILHBIM CeUEHUsM (IIPH ACHCTBUM M3THOAIONIIX MOMEHTOB U MPOJOJIBHBIX CHI)
— 110 HETTMHEWHOW Ae(opMaIIMOHHON MOJIEITH, a TAK)Ke Ha OCHOBE MPEIEIbHBIX YCUIIHN;

- MO0 HAaKJIOHHBIM CEYEHUSM (IpU JIEHUCTBUHU IMOMEPEYHBIX CHII), IO MPOCTPAHCTBEHHBIM
CeUEHUsAM (TpU JEHUCTBUU KPYTAIIMX MOMEHTOB), HA MECTHOE JEHCTBHUE HArpy3Ku (MECTHOE
cKaTue, IPOAaBIMBAHUE) — MO MPEACTBHBIM YCHIIUSM.

Pacuer mo mpoyHOCTH KOPOTKHX >K€1€300€TOHHBIX JIEMEHTOB (KOPOTKHMX KOHCOJEH W
JIPYTHX 3JIEMEHTOB) MIPOU3BOJISAT HA OCHOBE KApPKACHO-CTEPKHEBOU MOJIEIH.

5.2.2 Pacder mo mpoYHOCTH OETOHHBIX W JKEIE300€TOHHBIX DJIEMEHTOB IO IMPEISIbHBIM
YCUITUSIM TIPOH3BOAAT U3 ycnoBus (5.1), 4To ycuiime OT BHEUIHUX HArpy30K W Bo3zeiicTBuii F B
paccMaTprUBaeMOM CEYEHUH HE JOJDKHO MPEBBINIATH MPENEIbHOTO YCHiIus Fui, KOTOpoe MOXeT
OBITH BOCHIPUHSITO JIEMEHTOM B 3TOM CEYECHHH

F<Fy. (5.1)

PacueT GeTOHHBIX 3JIEMEHTOB M0 MPOYHOCTH

5.2.3 beroHHbIe 3JIEMEHTHI B 3aBUCHMOCTH OT YCIOBHH HX paboThl W TpeOOBaHUIA,
NPEIBIBISIEMBIX K HHUM, CIEAYeT PacCUMTHIBATH 0 HOPMAIBHBIM CEUEHHSM IO TpPEACITbHBIM
yeunuam 6e3 yueta (5.2.4) unu ¢ yuetoM (5.2.5) conpoTuBiIeHUs O€TOHA PACTIHYTON 30HBI.

5.2.4 be3 yudera compoTHUBIIEHUs O€TOHAa pACTIHYTOH 30HBI MPOU3BOJAT pacyer
BHEIICHTPEHHO CXKaTbIX OCTOHHBIX 3JEMEHTOB NPH 3HAUYEHUSX SKCLEHTPUCHUTETa MPOJIOJIbHON
cHITbl, He TpeBblmarommx 0,9 pacCTOSHUS OT EHTpa TSHKECTH CEYSHHS 10 HauOoJiee CKaToro
BosokHa. [lpu »3TOM mpenenbHOe ycuiue, KOTOPOE MOXKET ObIThb BOCHIPHUHSTO 3JIEMEHTOM,
OTIPENIENISIOT TI0 PACYETHBIM CONPOTHBIICHHSIM O€TOHA CKATHIO Rp, pAaBHOMEPHO pactpe/ieIeHHbIM
IO YCJIOBHOM CXaTo# 30HE CEYEHUs C LIEHTPOM TSDKECTH, COBIAJIAIOIIMM C TOUYKON MPUIIOKEHHUS
IIPOJIOJIBHOW CHIJIBI.

J171st MacCUBHBIX OETOHHBIX KOHCTPYKIIUN CIIeAyeT MPUHUMATD B CKATON 30HE TPEYTOJIBHYIO
SMIOPY HAIPSKEHUH, HE MPEBHIIAIONINX PACYETHOTO 3HAUYSHHSI CONPOTHUBIICHHUS OETOHA CHKAaTHIO
Rp. IIpu 3TOM 3KCLEHTPUCHUTET MPOIOJIBHOM CHUJIBI OTHOCUTENIFHO LIEHTPA TSKECTH CEYEHHUsS He
JoJDKeH npeBsimath 0,65 pacCTOSHES OT IIEHTPa TSHKECTH 10 HanboJiee CKaToro BOJIOKHA OeTOoHa.

52.5 C y4eTtoM CONPOTHBIEHUS O€TOHA PpACTAHYTOM 30HBI MPOU3BOAAT pacyeT
BHEI[CHTPEHHO C)KAaThIX OETOHHBIX 3JIEMEHTOB C SKCIICHTPHCHTETOM ITPOIOIHHOMN CHITBI, OOJIBITHM
npuBeZieHHOro B 5.2.4, wu3rubaeMblx OETOHHBIX 3JEMEHTOB (KOTOpBIE JIONMYCKAIOTCS K
NPUMEHEHHIO), & TaK)KE BHEIICHTPEHHO CXKATBIX DJIEMEHTOB C AKCIEHTPUCHTETOM IPOIOIHHON
CHWJIBI, PABHBIM MIPUBEICHHOMY B 5.2.4, HO B KOTOPBIX 10 YCIOBUSM KCILTyaTalluy HE Oy CKaeTCs
oOpazoBanue TpemmH. [Ipy 3TOM TMpenenbHOE YyCHIIHe, KOTOPOE MOXKET OBITh BOCHPHHSITO
CEYCHHEM DJIEMEHTA, OMPEIeISIOT KaK JUIsl yIPYyroro Tejia MpU MaKCUMAIIbHBIX PaCTATHBAIOIINX
HAIPSHKCHUSX, pAaBHBIX pACUETHOMY 3HAYCHHIO CONPOTHUBIICHHUS O€TOHA OCEBOMY PACTSKEHUIO Rpt.

9
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5.2.6 Tlpu pacuere BHEUEHTPEHHO CXKAThIX OCTOHHBIX AJIEMEHTOB CIIEyeT yUYUTHIBATH
BJIIMSTHUE MPOJIOJIBHOTO M3ru0a U CiydyallHbIX IKCIIEHTPUCUTETOB.

Pacuer xes1e300eTOHHBIX 3JIEMEHTOB 10 IPOYHOCTH HOPMAJIbHBIX CEYeHUH

5.2.7 Pacuet xeie300€TOHHBIX 3JIEMEHTOB MO MPEACIbHBIM YCUIIUSAM CIEAYEeT MPOBOIUTH,
orpenenss npeAeibHble YCHIUSA, KOTOPbIE MOTYT OBITh BOCIPHHATHI OETOHOM U apMaTypoil B
HOPMAaJIbBHOM CE€YEHUH, UCXOS U3 CIACAYIOIIMX MTOJIOKEHUN:

- COMPOTHUBJICHUE OETOHA PACTSHKEHUIO PUHUMAIOT PaBHBIM HYJIIO;

- COTPOTUBJICHNE OETOHA CKATUIO MPEICTABISACTCS HAPSHKEHUSIMUA, PABHBIMUA PAaCUETHOMY
COTPOTUBIICHUIO OETOHA CKATHIO U PABHOMEPHO PACIIpe/IeJICHHBIMU 10 YCJIOBHOW CXKaTOM 30HE
OeToHa;

- pacTAruBaIOUIMe U CXKUMAIOUIME HAaNpsHKEHUs B apMarype NpUHUMAIOTCS He Oolee
pacueTHOro CONPOTUBIIEHUS PACTSKEHUIO U CKATHUIO COOTBETCTBEHHO.

5.2.8 Pacder »ene300€TOHHBIX DJIEMEHTOB IO HEJIWHEHHOHN aeGOopMalMOHHON MOAEIH
IPOM3BOJIAT HA OCHOBE JHAarpaMM COCTOSIHUSI O€TOHA M apMaTyphl, HCXOSl U3 TUIIOTE3bI TNIOCKUX
ceyeHuil. KpurepreM NpOYHOCTH HOPMAJIBHBIX CEUEHUU SIBIAECTCA JOCTHXKEHHE IPENEIbHBIX
OTHOCHTEJIBHBIX JiehopManuii B 6ETOHE WK apMaType.

52.9 Ilpu pacyere BHEIEHTPEHHO CXKATBhIX KEIE300€TOHHBIX JJIIEMEHTOB CIEIYyEeT
YUUTBIBaTh CIyYalHBIM SKCLEHTPUCUTET U BIMSHUE IPOAOIBHOIO N3ruoa.

Pacuer kes1e300€ TOHHBIX 3JIEMEHTOB 110 IPOYHOCTH HAKJIOHHBIX CEYeHHU I

5.2.10 Pacuer xene300€TOHHBIX JJIEMEHTOB 110 MPOYHOCTH HAKIOHHBIX CEUEHMH
MIPOU3BOIAT: 110 HAKIIOHHOMY CEYEHHIO Ha JIEUCTBUE ONEPEUYHOM CUJIbL, 10 HAKIIOHHOMY CEYEHHIO
Ha JIeWCTBHE N3rM0aroIIero MOMEHTA U M0 M0JI0Ce MEX/1y HAKIIOHHBIMU CEYEHUSIMHU Ha IeHCTBUE
MONEPEUHOM CHUIIBI.

5.2.11 Ilpu pacuere xene300€TOHHOTO 3JIEMEHTa MO MPOYHOCTH HAKIOHHOTO CEYEHUs Ha
JEICTBHE MONIEPEYHOM CUJIBI TTPEIEIbHYIO MONEPEYHYIO CUITy, KOTOpasi MOKET ObITh BOCIIPUHSTA
AJIEMEHTOM B HAKJIOHHOM CEYEHMHM, CIEIYET ONPENENSITh KaK CyMMY IPEJEIbHBIX IMONEPEYHBIX
CWJI, BOCIPUHHMAaEeMbIX OETOHOM B HAaKJIOHHOM CEYEHMHM M TOMEPEYHON apMaTypoid,
nepeceKarollell HaKJIOHHOE CEYCHHE.

5.2.12 Tlpu pacyere xene300€TOHHOTO 3IEMEHTa M0 MPOYHOCTH HAKIOHHOTO CEYeHMs Ha
JeficTBHE W3rMOarolero MOMEHTa MPEJENIbHBII MOMEHT, KOTOPBIM MOXET ObITh BOCHPUHSAT
DJIIEMEHTOM B HAKJIOHHOM CEYEHHH, CIENYET ONPEACNATh KaK CyMMY INpEIEIBbHBIX MOMEHTOB,
BOCIPUHHUMAEMBIX NEPECEKAIONIel HAaKJIOHHOE CeYeHHE MPOAO0IbHON U MONEPEUHOI apMaTypoH,
OTHOCHUTENIBHO OCH, MPOXOJAIIEH uYepe3 TOUKY IPHIIOKEHHS PaBHOACHCTBYIOUIEW YCWIMM B
CKaTOU 30HE.

5.2.13 Ilpu pacyere xene300€TOHHOTO 3JIEMEHTa IO TOJIOCe MEXIy HAKIOHHBIMU
CEUEHHUSAMHU Ha JICHCTBUE TOINEPEUHON CUJIbI NPEIENbHYIO0 MOMEPEUYHYIO0 CHILy, KOTOpas MOKET
OBITH BOCIIPUHSATA JIEMEHTOM, CJIEIYET ONPEEIATh UCXO/ U3 MPOYHOCTH HAKIIOHHON OeTOHHOU
MIOJIOCHI, HAaxOJAIIEHCs TOJ BO3JCHCTBHEM CKUMAKOIIMX YCWIHMNA BJOJb IIOJOCHI U
pacTArMBaOIUX YCWIHNA OT MONEPEYHON apMaTyphbl, IEPECEKarOIed HAKIIOHHYO M0JIOCY.

Pacuer :xes1€300eTOHHBIX 3J1EMEHTOB M0 IPOYHOCTH MPOCTPAHCTBEHHBIX CeYeHHU I

5.2.14 Ilpu pacuere >Xeia€300€TOHHBIX HJIEMEHTOB IO MPOYHOCTU IMPOCTPAHCTBEHHBIX
CEYEHUH NMpeAeNbHbIN KPYTALUINIl MOMEHT, KOTOPbIIl MOKET ObITh BOCIPUHST 3JIEMEHTOM, CJIETYET
ONpEACIATh KaK CyMMY IpPEIENbHBIX KPYTSIIMX MOMEHTOB, BOCIPUHHMAEMBIX MPOJOIBHON U
MIONIEPEYHOM apMaTypoM, pacHoJIOKEHHOM y KaKI0M IpaHM aneMmeHta. Kpome Toro, ciemyer
IPOM3BOJIUTH pacuyeT IO MPOYHOCTH HKeNe300€TOHHOro »3JeMeHTa Mo OEeTOHHOH TmoJjoce,
PacroI0KEHHOW MEX]y MPOCTPAHCTBEHHBIMHU CEUEHHMSIMH U HaXOMSIIEHCS MOJ| BO3JIEHCTBUEM
CKMMAIOIIMX YCWIMK BAOJb IOJIOCHI M PACTATMBAIOLUIMX YCHUJIMM OT IONEPEYHON apmarypsl,
MepECEKaroIeH oJIoCy.

Pacuer kes1€300eTOHHBIX 3JIEMEHTOB Ha MECTHOE ielicCTBHEe HATPY3KH

5.2.15 Ilpu pacuere >xene300€TOHHBIX 3JIEMEHTOB Ha MECTHOE C)KaThue€ MpelelIbHYIO
C)KMMAIOIIYIO CHITY, KOTOpast MOXKET ObITh BOCIIPUHSTA 3JIEMEHTOM, CIIEAYEeT ONpPEaesiTh UCXO IS
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U3 CONPOTUBJIECHHS OeToHa TpU OOBEMHOM HAMpPSHKEHHOM COCTOSTHUHM, CO3/1aBa€MOM
OKpY’KaloIIMM OETOHOM M KOCBEHHOI apMaTypoii, €Clii OHa yCTaHOBJICHA.

5.2.16 Pacyer Ha npojaBIuBaHuE MPOU3BOMAAT AJIS MNIOCKUX KEJIE300€TOHHBIX 3JIEMEHTOB
(mIuT) IpU IEHCTBUU COCPENOTOUYEHHBIX CUIIbl U MOMEHTA B 30HE IpoAaBiuBanusl. [IpenenbHoe
yCHIIiEe, KOTOPOE MOXKET OBITh BOCIIPUHSATO KeJIe300€TOHHBIM 3JIEMEHTOM IPH MPOJIaBINBaHUH,
CJIEZyeT OTIPENeNIATh KaK CyMMY IPEIeIbHBIX YCUINNA, BOCTIPUHIMAEMBIX OETOHOM U MTOTIEPEYHON
apMaTypoil, paclioJIOKEHHON B 30HE ITPOJIaBJIMBAHMS.

5.3 TpeGoBaHusl K pacuery Kej1e300eTOHHBIX 3JIEMEHTOB 110 00PA30BAHUIO TPEIINH

5.3.1 Pacuer »xene300€TOHHBIX JJIEMEHTOB IO OOPAa30BAHMIO HOPMAJBHBIX TPEIIMH
MPOU3BOJIAT T10 MPEENbHBIM YCUJIMSAM WM 10 HETMHEWHOoW aedopmarmonHoi moaenu. Pacuer
10 00pa30BaHUIO HAKJIOHHBIX TPELIUH MPOU3BOISAT 110 MPEIEIbHBIM YCUIIHSIM.

5.3.2 Pacder mo 00pa3oBaHUIO TPEIIUH KEIE300€TOHHBIX 3JIEMEHTOB MO MPEACIIbHBIM
YCUJIMSAM TIPOU3BOIAT U3 ycioBus (5.2), MO0 KOTOpOMY YCHJHME OT BHEIIHHX HAarpy3oK H
BO3JCHCTBUIl F B paccMarpuBaeMOM CEYEHUU HE JOJDKHO IPEBBILIATH MPEAEIBHOTO yCHIIUS
Fercult, KOTOpoe MOXET OBITh BOCHPHUHSTO >KEJI€300€TOHHBIM JJIEMEHTOM MpH OOpa30oBaHHUU
TPEIINH

F< I:crc,ult : (5'2)

5.3.3 [IlpenensHoe ycuiue, BOCHPUHUMAEMOE IKEJIE300€TOHHBIM JJIEMEHTOM IpHU
00pa30BaHUM HOPMAJIbHBIX TPEILIUH, CIEAYeT ONPEAesaTh UCXO0/I U3 pacueTa >Kelne300€TOHHOTIo
JJIEMEHTA KaK CIUIOUIHOTO Tejla C y4eToM yHpyrux aedopmaruii B apMaType ¥ HEYNpyrux
negopmanuii B pacTIHYTOM U CKaTOM OETOHE IPU MAaKCHMAJIbHBIX HOPMAJIbHBIX PacTArHMBAIOIIUX
HANpsOKCHUSX B OETOHE, PaBHBIX PACUETHBIM 3HAYCHHSIM COIMPOTHBIICHHS OETOHA OCEBOMY
PACTSDKEHHIO Ryt ser.

5.3.4 Pacuer >xene300€TOHHBIX AJIEMEHTOB IO OOpPA30BAHHUI0 HOPMAJBHBIX TPEIIUH 10
HEJIMHEHHOH e opMaLlMOHHOM MOJIENIN IPOU3BOST HA OCHOBE IUarpaMM COCTOSHUS apMaTyphl,
PacTSIHYTOTO U CXKATOTr0 OETOHA M TUTIOTE3bI TNIOCKKX ceueHuil. Kpurepruem oOpa3oBaHus TpeUIH
ABJISIETCA JOCTHXKEHHE MIPEeNIbHBIX OTHOCUTEIbHBIX Ae(opMariuii B pacTaHyTOM OETOHE.

5.3.5 [IpenenpHOE ycHiIHe, KOTOPOE MOXKET OBITH BOCIIPHUHSTO 5K€1€300€TOHHBIM YJIEMEHTOM
npu o0pa3oBaHUM HAKJIOHHBIX TpEIWH, CJIEIyeT OIpeleNaTh HCXolIsd U3 pacdera
XKeNe300€TOHHOTO AJIEMEHTA KaK CIUIONIHOTO YIPYToro Tejia U KPUTEPHs MIPOYHOCTH OETOHA MPH
IUIOCKOM HamNpsi’KEHHOM COCTOSIHUU «CXKATUEe-PACTSKEHHE».

5.4 TpeOoBanus K pacueTy eJie300eTOHHBIX JIEMEHTOB 110 PACKPBITHIO TPEIIUH

5.4.1 Pacuer xene300€TOHHBIX 3JIEMEHTOB MPOU3BOASAT MO0 PACKPHITHIO PA3IMYHOIO BUAA
TPEUINH B TEX CIIydasxX, KOTJa pacueTHas MpoBepKa Ha 00pa30BaHHE TPEUIMH MTOKA3bIBAET, YTO
TPELIMHBI 00pa3yroTCs.

5.4.2 Pacuet 1o pacKpbITHIO TPEUIMH MPOU3BOIAT U3 ycioBus (5.3), Mo KOTOpoMy MIMpUHA
pPAacKpBITUSl TPEIIMH OT BHEIIHEH Harpy3Kd &acrc HE JOJDKHA IPEBOCXOAUTH IPENeNbHO
JIOITyCTUMOTO 3HAYEHUS IIUPUHBI PACKPBITUS TPEIIUH Acrc,ult

Acre = a1:rc,u|t ' (5-3)

5.4.3 lllupuHy pacKpbITUSI HOPMaJIbHBIX TPELIUH ONPEAETSIOT KaK MPOU3BEICHUE CPETHUX
OTHOCUTEJIbHBIX JeopMaliuii apMaTyphl Ha y4acTKe MEX/ly TPEIIMHAMU U JUIUHBI 3TOT0 y4acTKa.
Cpennuie OTHOCUTENIbHBIE JepopMalii apMaTypbl MEXy TPEIIMHAMU OINPEAENSIOT C YUETOM
paboThl pacTAHYTOro OeToHa Mexay TpeumHaMu. OTHOCHUTENbHBIE AedopMali apMaTypsl B
TPELIMHE ONPENEISIOT U3 YCIOBHO YIPYTOro pacueTa *ejae300€TOHHOTO IEMEHTa ¢ TPeIMHAMHU
C IPUMEHEHHEM IPUBEJICHHOTO MOAYJIA IeopMalliu CKaToro 0€TOHA, YCTAHOBJIEHHOTO C y4€TOM
BIIMSTHUS HEYTIPYTUX JeopMaliuii O€TOHA CKAaTOM 30HBI, WM 110 HEIMHEHHON NedhopMallnOHHON
Mozenu. PaccrosiHue Mexay TpelMHaMH OIpPENESIOT U3 YCIOBHS, 10 KOTOPOMY Pa3HOCTh
YCWJINH B MPOJOJIBHON apMaType B CEUEHUHU C TPELIMHOM M MEXIy TPEIIMHAMHU JIOJKHA ObITh
BOCIIPHHSTA YCUJIMAMH CLEIUICHUS apMaTypbl ¢ 0ETOHOM Ha JJIMHE 3TOr0 y4acTKa.

[upuHy packpbITUS HOPMAIbHBIX TPEIIMH CJIEAYEeT OIpeAesTh C YYETOM XapakTepa
JecTBUS HArpy3Ku (TIOBTOPSIEMOCTH, ATUTEIBHOCTH U T.I1.) U BUJA TPO(UIIS apMaTypHl.

11



CII 63.13330.2018

5.4.4 llpenenbHO JOMYCTUMYIO IIUPUHY PACKPBITUS TPEIIUH 8crcult CIEAYET yCTaHABIUBATD
UCXOS U3 3CTETUUYECKUX COOOpaKeHUH, HAMM4Yusl TpeOOBaHUI K MPOHUIIAEMOCTH KOHCTPYKIIUH,
a TaKXe B 3aBUCHMOCTH OT JUIUTEIBHOCTH JEHUCTBUS HArpy3Kd, BUJA apMaTypHOH CTalu U ee
CKJIOHHOCTH K pa3BuTHIO Koppo3uu B TpentuHe (CIT 28.13330).

5.5 TpeGoBanusi K pacuery Kejie300eTOHHBIX 3JIeMeHTOB 10 JedopMalUAM

5.5.1 Pacuer xene300eTOHHBIX JIEMEHTOB 110 Aedopmariusam npousBoast u3 yciosus (5.4),
110 KOTOPOMY MPOTHOBI I MEPEMEIICHUsT KOHCTPYKIUi f OT AelCTBUS BHEUIHEH HArpy3KH He
JIOJDKHBI ITPEBBIIIATH MPEACIBHO TOMYCTUMBIX 3HAUCHHI MPOrHOOB WK niepemenieHui furt

f< fult- (54)

5.5.2 IIporu6Gs! uam nepemMerieHus xene300eTOHHBIX KOHCTPYKIHUN ONPEAeSIOT M0 00ImM
IpaBUIaM CTPOMTEIbHONM MEXaHMKM B 3aBUCHUMOCTH OT M3TMOHBIX, CIBUIOBBIX U OCEBBIX
ne(OpPMALMOHHBIX XapaKTEPUCTUK JKEIE300€TOHHOTO 3JIEMEHTa B CEYCHHMAX IO €ro JJIHHE
(KpUBHU3HA, YIJIbI CABUTA U T. [I.).

5.5.3 B cnyuasx, xorna mporuObl xKene300€TOHHBIX 3JIEMEHTOB B OCHOBHOM 3aBHCST OT
U3rMOHBIX JedopManuii, 3HaYeHUs MPOTHOOB OINpeNeAoT O KPUBU3HAM 3JIEMEHTOB HJIHU 110
JKECTKOCTHBIM XapaKTEPUCTUKAM.

KpuBusHy kene300€TOHHOIO 3JeMEHTa ONPEeACIIOT KaK YaCTHOE JIeNIEHUs] U3rM0aroIero
MOMEHTA Ha JKECTKOCTH JKEJIe300€TOHHOTO CEYCHHUS IPU U3THOe.

JXecTkocTh paccMaTpUBAaEMOIO CEUYEHMsI KeJe300€TOHHOIO 3JIEMEHTa ONPEACISIOT 10
o0LIMM IpaBUJIaM CONPOTHUBIICHUS MAaTEpUANIOB: JUIsl ceueHusi 0e3 TpeIMH — KakK JUIsl yCJIOBHO
yIOPYroro CIUIOIIHOIO 3J€MEHTa, a JUIsl CeYEHHUs C TPelIMHAMH — Kak JUIsl YCJIOBHO YIPYroro
JJIEMEHTa C TpelmMHAMH (MpUHUMAs JIMHEHHYI0 3aBHUCHUMOCTb MEXAY HANpPSOKEHUSIMH U
nepopmanusamu). BausHue Heynmpyrux aedopmanuii  6eToHa YUMTBHIBAIOT € HOMOILBIO
IPUBEIEHHOTO MOAYJs nedopmauuil 6eToHa, a BIMSHHME PabOThl PACTAHYTOIO OETOHA MEXKIY
TPELIMHAMU — C TIOMOLIbIO IPUBEIEHHOI0 MOAYJIS JeopMaLuii apMaTyphl.

Pacuer nedopmaruii sxene300eTOHHBIX KOHCTPYKIMNA C yYETOM TPELIMH MTPOU3BOIAT B TEX
cilydasix, KOrja pacdeTHas IpOBepKa Ha 0Opa3oBaHUE TPEIIMH IOKa3bIBAaeT, YTO TPELIUHbI
o0pa3yroTcsi. B mpoTHBHOM ciiydae MpOU3BOIAT pacueT aedopMarmii Kak s )Keae300eTOHHOTO
3lieMeHTa 0e3 TPEeLIHH.

KpuBn3Hy u npoionbHble AeGopMaiiu Kejie300€ TOHHOTO AJIEMEHTA TaKKe ONPEIENISIIOT 10
HEJIMHEeHHON nedopMallMOHHON MOJENH HCXOJ W3 ypaBHEHMH paBHOBECHsI BHELIHMX U
BHYTPEHHUX YCWJINH, NEHCTBYIOIIMX B HOPMaJIbHOM CEUEHHM 3JEMEHTa, THUIIOTE3bl IIOCKHX
CEUeHM, uarpaMM COCTOSIHUSI OETOHA U apMaTyphl U CpeHUX AedopMariuii apMaTypbl MEXITy
TpeIMHAMHU.

5.5.4 Pacuer nedopmanuii xene300€TOHHBIX JIEMEHTOB CIIEAYeT MPOU3BOJUTH C yUETOM
JUIMTEILHOCTHU JAEUCTBUSI HAarpy30K.

[Tpu BeIMMCIEHUH TPOTUOOB )KECTKOCTh YYaCTKOB 3JIEMEHTA CIIEIyeT ONpPEAEATh C YIETOM
HaJIMYUS WIK OTCYTCTBUSI HOPMAJIbHBIX K IPOJOJIBHONW OCH 3JIEMEHTA TPEUIUH B PaCTSIHYTOM 30HE
€ro IOINEPEYHOT0 CEUEHUS.

5.5.5 3HaueHUs NpeNeNbHO JOMYCTUMBIX AepopMalnuii NPUHUMAIOT B COOTBETCTBUH C
8.2.20. ITpu neicTBUYU MOCTOSIHHBIX M BPEMEHHBIX JJIMTENBHBIX U KPaTKOBPEMEHHBIX Harpy30K
nporud xene300eTOHHBIX 3JIEMEHTOB BO BCEX CIIydasx He JIOJDKeH mpesbimarh 1/150 nponera u
1/75 BbIIETa KOHCOJIH.

6 MatepuaJibl 1Jis1 0€TOHHBIX H 7Ke/1€300€TOHHBIX KOHCTPYKIM I

6.1 beron

6.1.1 [yt OETOHHBIX U KeJIe300€TOHHBIX KOHCTPYKIIUH, TPOEKTUPYEMBIX B COOTBETCTBHH C
HACTOALIUM CBOJIOM IPaBUJI, CJIEIyeT MPeaycMaTpruBaTh KOHCTPYKIIMOHHbBIE OETOHBDI:

- TEKeNb, B T. Y. HampsAralomuil cpeaHel mioTHocTH oT 2200 10 2500 kr/m°
BKJIFOUUTEINBHO;

. . 3 .
- MEJIKO3epHHUCTHIN cpeaneii miuotHocT oT 1800 mo 2200 Kr/M” BKIIFOUUTENBHO;
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- JleTkui cpeanen miotHocty ot 800 mo 1400 Kr/m® BKJIIOUHTEILHO;

- iuencThIi cpenueit mwiotHOCTH 0T 500 10 1200 KI/M3 BKJIIOYHTENHHO.

6.1.2 Ilpu npoekTHpOBaHUU OCTOHHBIX M JKEJIe300€TOHHBIX COOPY)KCHHI B COOTBETCTBUU C
TpeOOBaHUSAMHU, MPEIBIBICHHBIMU K KOHKPETHBIM KOHCTPYKIHSM, JOJDKHBI OBITh YCTaHOBJICHBI
BUJ O€TOHA U €ro HOpMUpPYEMbIE TOKa3aTeIH KaueCTBa, KOHTPOJIUPYEMbIE Ha IIPOU3BOJICTBE.

6.1.3 OCHOBHBIMH HOPMHUPYEMBIMH M KOHTPOJIHPYEMBIMHU MOKA3aTeJIIMU KayecTBa OETOHA
SBIISIIOTCS:

- KJIacC 1O MPOYHOCTH Ha cxkatue B;

- KJIacC 1O MPOYHOCTH Ha OCeBOE pacTskeHue By;

- MapKa 1o MOpo30CTONKOoCTH F;

- Mapka 1o BogoHenponunaemoctu W;

- MapkKa 1o cpeanei miotHoctu D;

- MapKa 0 CaMOHAMPSKEHHUIO Sp.

Knacc 6eTona o npoynoctu Ha cxarue B cooTBeTCTBYeT 3HaUeHNI0 KYOMKOBOM IPOYHOCTH
OetoHa Ha cxxatue, Mlla, ¢ o6ecniedeHHocThIO 0,95 (HOpMaTHUBHAS KyOUKOBas IPOYHOCTH).

Kiacc GetoHa mo mpoYHOCTHM Ha OCEBOE pacTskeHue Bt cOOTBETCTByeT 3HAYEHUIO
npoyHOCTH OeToHa Ha oceBoe pacTsbkenue, Mlla, ¢ oGecneuennocteio 0,95 (HopMaTHUBHAs
POYHOCTH OETOHA).

JlomyckaeTcsi npuHUMAaTh HHOE 3HaUE€HUE 00eCTIeYeHHOCTH MPOYHOCTH OETOHA Ha CHKaTHe U
OCEBOE pAaCTSDKEHHE B COOTBETCTBUM C HOPMATHUBHBIMU JOKYMEHTaMHU JUIsl OTHEJIbHBIX
CHEIHMAIbHBIX BUJIOB COOPY>KEHUM.

Mapka GeToHa IO MOPO30CTOMKOCTH F — COOTBETCTBYET YHCITY LIMKIIOB 3aMOPAKUBAHHS H
OTTaWBaHUSA, IPU KOTOPBIX XapaKTEPUCTUKU O€TOHA 00ECTIeUNBAIOTCSI B HOPMUPYEMBIX Tpeieax.

Mapka G6etoHa no BopoHenpoHuaeMoctd W COOTBETCTBYET MaKCHMAaJIbHOMY 3HAUCHHIO
napyenus Boasl, MI1a-10, BrinepsxuBaeMoMy GETOHHBIM 0OPA3IIOM IPHU HCIILITAHUH.

Mapka 6eToHa 1o cpegHei IIoTHOCTH D coOTBETCTBYET cpeHeMy 3HAYEHHI0 00BEMHOM
Macchl 6eTona, Kr/me.

Mapka Hampsrapomero OeToHa MO CaMOHAINPSDKEHUIO TPEACTaBIIeT COOOH 3HAaUYeHUE
IpeBapuTeNbHOTO HanpshkeHust B 6etone, MIla, co3naBaeMoro B pesynibTare €ro pacuImpeHus
npu ko3 dunmente nponoasHoro apmupoBanus p = 0,01.

[Ipy HEOOXOAMMOCTH YCTAHABIUBAIOT JIOMOJHUTEIbHBIE HOPMHpYEMbIE I0Ka3aTelu
KayecTBa  O€TOHa,  CBs3aHHbIE C  TEIUIONPOBOAHOCTBIO,  TEMIEpPaTypOCTOHKOCTBIO,
OTHECTOMKOCThIO, JedopManivell ycaaku, MOJI3Yy4eCTbI0, BBIHOCIMBOCTBIO, TEIJIOBBIJCICHUEM,
KOPPO3MOHHON CTOMKOCTBIO (Kak camMoro OeToHa, TaKk M HaxoJdIIeHcss B HEM apMmarypsbl),
OMOJOrNYECKOM 3aIIUTOM U ¢ IPYTUMHU TPeOOBAaHUSAMU, IPEIBABISIEMBIMU K O€TOHY KOHCTPYKLIUN
(CIT 50.13330, CIT 28.13330).

Hopmupyembie noka3atenu kauecTBa 0€TOHA ce1yeT yCTaHaBIMBATh IPU MPOEKTUPOBAHUU
OETOHHBIX M JKeJIe300€TOHHBIX KOHCTPYKIUI Ha OCHOBAHUHU PE3yJIbTATOB pacueTa U YCIOBHM
JKCIUTyaTalluy KOHCTPYKIIUH.

Hopmupyemble  mokazaTenu — KadecTBa  O€TOHAa  JIOJDKHBI  ObITh  oOecreueHbl
COOTBETCTBYIOIIMM COCTaBOM O€TOHA 11 KOHCTPYKIUI U COOPYKEHUH C y4ETOM TEXHOJIOTHH €ro
IPUTOTOBIICHUS U MTPOU3BO/ICTBA OETOHHBIX paboT. HopMupyemble mokas3areny kauecTBa OeToHa
JIOJKHBI KOHTPOJIMPOBATHCSA, KaK IMPHU IMPOU3BOJCTBE OETOHA, TaK U HEMOCPEJICTBEHHO OETOHa
KOHCTPYKIIUH.

HeoOxoaumble HOpMUpyeMble MOKa3aTeln KayecTBa O€TOHA ClieAyeT yCTaHaBIUBATh MPU
POCKTHUPOBAHUN OETOHHBIX M JKEJI€300€TOHHBIX KOHCTPYKIMH B COOTBETCTBHM C PacyeToM H
YCIIOBUSIMU W3TOTOBJIEHMSI U SKCIUTyaTallud KOHCTPYKIUI C y4eTOM pa3IMYHBIX BO3AECUCTBUI
OKpY’KaloIIel cpelibl M 3aIUTHBIX CBOMCTB OETOHA 110 OTHOLICHHIO K TPUHATOMY BUAY apMaTyphlI.

Kmacc Gerona mo mpoyHOCTH Ha cCkathue B Ha3HadarOT 11 BCeX BUIOB OETOHOB H
KOHCTPYKIUH.
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Kiacc 6eTrona mo mpoyHOCTH Ha OCeBOE pacTshkeHue Bt HazHawaroT B Cirydasix, KOrja 3Ta
XapaKTepUCTHKAa — TJABEHCTBYIOIIAasg B paboTe KOHCTPYKIMH M €€ KOHTPOJIUPYIOT Ha
IIPOU3BO/JICTBE.

Mapky OeroHa mo Mopo3ocToiikoctTh F HazHawatoT Uit O6eToHa KOHCTPYKLUH,
MO/ABEPTAIOIINXCS BO3ACHCTBUIO IIEPEMEHHOI0 3aMOPAKUBAHUS U OTTAUBAHUS U YCTAHABIIMBAIOT
no nepomy 0Oa3zoBomy Metony Fi1 u mo BTOpomy 0Ga3zoBomy MmeTtony F2 B cooTrBeTcTBHM C
NEHCTBYIOIUMHU CTaHAAPTAMH.

Mapky 6eroHa 1o BojoHenpoHHUIaeMocTd W Ha3HA4YaroT JUIsi KOHCTPYKIIUH, K KOTOPBIM
PEIbABIAIOT TPEOOBAHUS 110 OTPAHUYCHHUIO BOJIOTIPOHHUIIAEMOCTH.

Mapky OeToHa MO CaMOHAMPSDKCHUIO HEOOXOJMMO Ha3HAYaTh JUIsl CAMOHAPSKEHHBIX
KOHCTPYKLHMH, KOrJa 5Ty XapaKTepPUCTUKY YYHMTHIBAIOT B pacueTe U KOHTPOJIUPYIOT Ha
IIPOU3BO/ICTBE.

6.1.4 JIns OETOHHBIX M JKEJI€300€TOHHBIX KOHCTPYKITUH CIIeIyeT IpeaycMaTpruBaTh OETOHBI
KJIACCOB U MapoK, MIPUBEICHHBIX B Tabmuiax 6.1-6.6.

Taonunpa 6.1

Beron

Knaccel 6eToHa 1o IIPOYHOCTH HA CIKATHC

Tsoxenslit OeToH

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

Hanpsiraromiumii 6eToH

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

Menko3epHUCTBIH OSTOH TPYIIIL.

A — eCTEeCTBEHHOTO TBEPACHHUS WIH
MOJIBEPTHYTHIH TETIOBOI 00paboTKe Mpu
aTMOC(EpPHOM JTaBICHUH

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

B40

b — nonBepruyThHIi aBTOKIABHOU
o0OpaboTke

B15; B20; B25; B30; B35; B40; B45; B50; B55; B60

Jlerxuit 6eToH MapoK 1Mo cpeaHen
IIJIOTHOCTH:

D800, D900

B2,5; B3,5; B5; B7,5

D1000, D1100

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

D1200, D1300

B2,5; B3,5; B5; B7,5; B10; B12,5; B15; B20

D1400, D1500

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

D1600, D1700

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

D1800, D1900

B15; B20; B25; B30; B35; B40

D2000

B25; B30; B35; B40

SdencTriii 0ETOH MapOK 110 CpeaHer ABTOKITaBHBIN HeaBTroknaBHbIi
IJIOTHOCTH:

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; B5; B7.,5 B2; B2,5; B3,5
D900 B3,5; B5; B7,5; B10 B2,5; B3,5; B5
D1000 B7,5; B10; B12,5 B5; B7.,5

D1100 B10; B12,5; B15; B17,5 B7,5; B10
D1200 B12,5; B15; B17,5;B20 B10; B12,5

[Topu3oBaHHBII OETOH MapoK IO CpeIHEH
IJIOTHOCTH:

D800, D900, D1000 B2,5; B3,5; BS
D1100, D1200, D1300 B7,5
D1400 B3,5; B5; B7,5
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IIpuMmedanue — B HacTosmEeM CBOJIE IPABIIT TEPMHHBI «JIETKUI OETOH» U «TIOPU30BAHHBINA OETOH»
MIPUMEHSIOT COOTBETCTBEHHO U1 OOO3HAYEHHS JIETKOTO OETOHA IUIOTHOW CTPYKTYphl M JIETKOTOo OeToHa
MOPHU30BAHHOM CTPYKTYPHI (CO CTEMEHBIO opu3aiiu 6osee 6 %).

Tadonuma 6.2

Beron

Knacc 6eTona IIPOYHOCTHU HA OCCBOC PACTAKCHHUC

Tspxenblid, HapATaloIIUH,
MEJIKO3EPHHUCTHIA OCTOHBI

B:0,8; Bi1,2; Bil1,6; Bi2,0; Bi2,4; Bi2,8; B:3,2; B:3,6; Bi4,0;
Bt4,4; Bt4,8

Jlerkuii 6eToH

Bt0,8, Bt1,2, Btl,G, Bt2,0, Bt2,4, Bt2,8, Bt3,2

Taonuma 6.3

beron

Mapxka 6eToHa 1Mo MOPO30CTOMKOCTH

Tsoxenbli, HaIpATarOWUn U
MEITKO3EPHHUCTHIN OCTOHBI

ITo nepBoMy 6a30BOMy MeTO.Y:

F150, F175, F1100, F1150, F;1200, F1300, F1400, F1500, F1600,
F1800, F11000

[To BTOpOMY 06a30BOMY METOY:

F2100, F2150, F»200, F.300, F2400, F2500

Jlerkuii 6eToH

[To mepBOMY 6a30BOMY METOLY:
F150, F175, F1100, F1150, F1200, F1300, F;400, F1500,
F.1600, F1800, F11000

Suencrelii OeTOH

[To mepBOMY 6a30BOMY METOLY:
F150, F175, F1100, F1150, F1200, F1300, F;400, F1500

[Topu3zoBaHHEI GeTOH

F15; F25; F35; F50; F75; F100

Tadonupga 6.4

Beron

MapKa OeToHa 1o BOJOIIPOHHUIIACMOCTHU

Tskenblid, B T. 4. HaIpATalOIINiM,
MEITKO3EPHUCTHIN OETOHBI

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

Jlerkuii 6eToH

W2; W4, W6; W8; W10; W12

Taonuma 6.5

berou

Mapka 0eToHa 1o CpeIHeH MIOTHOCTH

Jlerxuii OeToH

D800; D900; D1000; D1100; D1200; D1300; D1400;
D1500; D1600; D1700; D1800; D1900; D2000

[TopuzoBaHHBIN O€TOH

D800; D900; D1000; D1100; D1200; D1300; D1400

Slaencreiil OeTOH

D500; D600; D700; D800; D900, D1000; D1100; D1200

Taonuma 6.6

beron

Mapka 6eToHa 10 caMOHANPSIKEHUIO

Hamnpsrarommuii 6eToH

Sp0,6; Sp0,8; Spl; Sp 1,2; Spl,5; Sp2; Sp3; Spd.

6.1.5 IIpoekTHbII BO3pacT 6€TOHA, T. €. BO3PACT B KOTOPOM OETOH JIOJDKEH MPUOOPECTH BCe
HOPMHUpPYEMBIE ISl HETO MOKa3aTeNy KayecTBa, HA3HAYAIOT MpPU MPOSKTUPOBAHUM, UCXOMAS W3
BO3MOJKHBIX PEaJbHBIX CPOKOB 3arpy>K€HHUs] KOHCTPYKIMI MPOEKTHBIMU Harpy3KaMmu, ¢ y4eTOM
crioco6a BO3BEICHUS] KOHCTPYKIIUH U YCIOBUM TBepAeHUs OeToHa. [Ipu OTCYyTCTBUM 3TUX TaHHBIX
KJIacc OETOHA YCTAaHABIMBAIOT B IPOCKTHOM BO3pacTe 28 CyT.
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3HayeHne HOPMUPYEMBIX IOKa3zaTesiell OTIYCKHOM M MepeaaTouyHO MPOYHOCTH OETOHA B
JJIeMEeHTax COOpPHBIX KOHCTPYKUMH CcleAyeT Ha3HauaTb B COOTBETCTBUU C JCHCTBYIOIIMMU
HOPMATHUBHBIMH JIOKYMEHTAMH.

6.1.6 J1n1s sxkenne300eTOHHBIX KOHCTPYKIIMH CIIeayeT MPUMEHSTh KJlacc 0€TOHA 110 MPOYHOCTH
Ha ckaTtue He Hike B15.

Jis mpenBapUTENbHO HAMPSDKEHHBIX JKEee300€TOHHBIX KOHCTPYKLMH Kjacc OeToHa Io
MPOYHOCTH Ha CXKAaTHE CleAyeT MPUHUMAaTh B 3aBHCHUMOCTH OT BHJA M Kjacca HampsiraeMoil
apMarypsl, Ho He Huxke B20.

[lepenaTounyo npodHocTh OeroHa Rpp (mMpouHOCTH OETOHA K MOMEHTY €ro ooOkaTus,
KOHTpPOJIMpYEMas aHAJIOTUYHO Kjlaccy OE€TOHA IO MPOYHOCTH Ha C)KaTUE) CleyeT Ha3HadyaTh He
meHee 15 MIla u He menee 50 % npuHATOTO Kiacca OETOHA MO MPOYHOCTH Ha CKATHE.

6.1.7 Menko3epHHUCTHIN OeTOH 0€3 CHEenHUatbHOTO SKCIEPUMEHTAILHOTO 00OCHOBAHUS HE
JIOTTYCKAeTCsl MPUMEHSTDH ISl JKeTIe300€TOHHBIX KOHCTPYKIUH, MOABEPraloNINXCcs BO3/ICHCTBUIO
MHOTOKpPAaTHO TIOBTOPSIIOIIEHCS HAarpy3k, a Takxke Ui NpPeABAapUTEIbHO HAIPSHKEHHBIX
KOHCTPYKLUH mposieToM 6osee 12 M npu apMUpOBaHHUM MPOBOJIOYHOM apmaTypoi kiiaccos B, B,
u K.

Knacc menko3zepHUCTOro 6€TOHa M0 MPOYHOCTH Ha C)KAaTHe, TPUMEHSIEMOTO0 7S 3alIUThHI OT
KOppO3uu U 00ecliedeHHs CLEIUIEHHs ¢ OETOHOM HampsraeMod apMaTyphbl, pPacIlOIOKEHHOH B
nasax ¥ Ha MOBEPXHOCTH KOHCTPYKIIMH, TOJKEeH ObITh He HIKe B20, a A7 MHBEKIIUU KaHATIOB —
He Huxke B25.

6.1.8 Mapky 0eToHa MO0 MOPO30CTOMKOCTH CJIEIyeT Ha3HAuaTh B 3aBUCUMOCTHU OT YCIIOBH
paboThl KOHCTPYKLMN B CpeJie 3HAKOIIEpEMEHHbIX TemnepaTtyp B coorBeTcTBuM ¢ CII 28.13330.

6.1.9 Mapky OeToHa MO BOJOHEHPOHHUIIAEMOCTH ClIeyeT Ha3HayaTh B 3aBHCHUMOCTH OT
YCIIOBUHM 3KCIUTyaTallud U YpOBHS BO3AEMCTBMSI arpeCCUBHBIX Cpell Ha OETOH KOHCTPYKLHUN B
COOTBETCTBUU c
CII 28.13330.

6.1.10 OCHOBHBIMU MPOYHOCTHBIMH XAPAKTEPUCTHKAMU OETOHA SIBJISIFOTCSI HOPMATHUBHBIE
3HAUEHUS:

COIPOTHUBIICHUSI OETOHA OCEBOMY CKATUIO Ry n;

COINPOTHUBIIEHUSI OETOHA OCEBOMY PACTSKEHUIO Rptn.

HopmaTtuBHBIE 3HaU€HUS CONPOTUBIIEHHS OETOHA OCEBOMY CHKAaTHIO (TPU3MEHHAs
IPOYHOCTh) U OCEBOMY PACTSKEHHIO (MpU Ha3HAYEHUHU KJlacca O€TOHA Ha MPOYHOCTH HA CXKAaTHE)
IPUHUMAIOT B 3aBUCUMOCTH OT KJlacca OETOHA IO MPOYHOCTHU Ha cxxatue B cormacHo tabiune
6.7.

[Tpy Ha3zHaueHUM Kilacca OETOHA MO MPOYHOCTH HA OCEBOE pACTsKEHHE Bt HOpMaTHBHBIE
3HAuEHUsl COMPOTUBIIEHUSI OETOHA OCEBOMY PACTSKEHUIO Rptn MpUHUMAIOT paBHBIMU YHMCIOBON
XapaKTepUCTHKE KJlacca OETOHA Ha OCEBOE PaCTsHKEHHE.
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6.1.11 PacueTHble 3HAa4YCHUS COMPOTUBICHHUS OETOHA OCEBOMY CxaTui Rp M oceBoMy
pacTspkeHuto Rpt onpenessitoT no hopmyinam:

R, = b ; (6.2)
Yo
R

Ry = —00, (6.2)
Vbt

3HavyeHus ko3 duumenTa HaIeKHOCTH IO OETOHY MPH CKATUHU Yb IPHHUMAIOT PAaBHBIMU:
JUISL pacyeTa 1o IpeIeIbHBIM COCTOSHUSAM TIEPBOM TPYIIITHL:

1,3 — s TSKEOro, MEKO3EPHHUCTOTO, HATIPATAIOIIETO U JISTKOTO OETOHOB;

1,5 — nna suencroro 6eToHa;

1,0 — nns pacyera 1o MpeAeNbHBIM COCTOSTHUSIM BTOPOM TPYIIIIHI.

3navyeHuss Kod(puIMEHTa HANEKHOCTH MO OCTOHY HpPU PACTSHKEHUH Yht MPUHUMAIOT
PaBHBIMHU:

JUISL pacyeTa 1o MpeAeTbHBIM COCTOSHHSIM MIEPBOI IPyNITBI PH Ha3HAYEHUH Kiiacca OeToHa
10 IPOYHOCTHU Ha CXKATHUe:

1,5 — st TSHKENoTo, MEIKO3€pHUCTOTO, HAPSITAIOIIETO U JIETKOTO OETOHOB;

2,3 — I TYEUCTOro OEeTOHa;

JUTSL pacyeTa 1o MpeIeIbHBIM COCTOSHHSIM MIEPBOI TPYMITHI IPH Ha3HAYEHUH Kitacca OeToHa
10 IPOYHOCTHU Ha PacTsKEHUE:

1,3 — 15t TSKENOT0, MENKO3EPHUCTOT0, HAMPSTAOIETO U JIETKOTO OETOHOB;

1,0 — nnist pacyera o npeAeabHbBIM COCTOSTHUSM BTOPOM I'PYTIIIBI.

Pacuernpie 3HaueHus compotuBiieHUs O0eroHa Rp, Rbt, Rbser, Rbtser (¢ OKpyrieHuem) B
3aBUCUMOCTH OT Kjacca O€TOHa [0 MPOYHOCTU Ha CXKaTHE M OCEBOE PACTSIKEHHUE NPUBEICHBI: B
tabinuax 6.8, 6.9 — mid npenenpHBIX COCTOSHUM NepBOM Ipynmbl, B Tadbiuuue 6.7 — BTOpoi
IpyMIIbL.

6.1.12 B HeoOXoauMBbIX ciydyasiXx pacueTHblE 3HAYEHMsI MPOYHOCTHBIX XapaKTEPUCTUK
0eTOHa YMHOXAIOT Ha ciexyromue Kod(pQUIMEHThl YCIOBUNH pabOThI Ybi, YUYHUTHIBAIOIINE
0COOEHHOCTH paboThl OETOHA B KOHCTPYKIMH (XapaKTep Harpy3Ku, YCIOBUS OKpPY>KaroIIel cpebl
UT. )

a) Yb1 — Ui OCTOHHBIX M KeNe300€TOHHBIX KOHCTPYKIWH, BBOJAWMBIA K PacYETHBIM
3HAYEHUsAM CONpPOTHBIEHUH Rp M Rpt M yduThIBaromuil BIMSHHE UIUTENBHOCTH JEHCTBUS
CTaTUYECKON HArpy3KH:

vb1 = 1,0 — mpu neiicTBHUU BCeX HArpy30K, BKIIIOYasi KPaTKOBPEMEHHbIE Harpy3KH;

vbr = 0,9 (s siYEHCTHIX M MOPU30BaHHBIX 0eTOHOB Yb1 = 0,85) — mpu AelCTBUU TOJBKO
MOCTOSIHHBIX M JUIUTENIbHBIX HAarpy30K;

0) Yb2 — A1t OETOHHBIX KOHCTPYKIMI, BBOAUMBINA K PACYETHBIM 3HAYCHUSIM COIPOTHBIICHHS
Rb ¥ yUUTBIBAIOIIMNA XapaKTep pa3pylIeHus: TAKMX KOHCTPYKIUH, yb2 = 0,9;

B) Yb3 — /17151 OETOHHBIX M YKE€JI€300€TOHHBIX KOHCTPYKINN, OETOHUPYEMBIX B BEPTUKAIBHOM
MOJIOKEHUHU MIPU BBICOTE €105 OeToHMpoBaHus 6onee 1,5 M, BBOAUMBIN K pacCUeTHOMY 3HAYEHUIO
compotusiieHus 6etoHa Ry, yn3 = 0,85;

T) Yb4 — JAJS SYCHCTHIX OCTOHOB, BBOJUMBIH K PAacueTHOMY 3HAYEHUIO COIPOTHUBIICHUS
6etoHa Ry:

vba = 1,00 — mpu BnaxkHocTH stuenctoro 6etona 10 % u menee;

vba = 0,85 — ipu BIaXKHOCTH staencToro OeToHa ooiee 25 %;

10 UHTEPHOJISIIUN — IPU BIAXHOCTH syercroro 6erona 6omuee 10 % u menee 25 %.
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BinsHue nonepeMeHHOro 3aMOpaKMBaHUS M OTTAMBAHMS, a TaKKe OTPHULATEIbHBIX
TeMIIepaTyp, YUUTHIBAIOT KOAPHHUIUEHTOM YCI0BUI paboThl 6eToHa ybs < 1,0. s Hag3eMHbIX
KOHCTPYKIIUH, TTOJBEPraeMbIX aTMOC(EPHBIM BO3ACHCTBUSAM OKPYIKAIOIIEH CPe/Ibl TPH paCUeTHON
TeMIepaType Hapy>KHOTO BO3/yxa B XOJOJHbIM mnepuoj muHyc 40 °C u BbllIe, NPUHUMAIOT
1,0. B ocrambHbIX ciydasx 3HaueHUs Kod((UIMEeHTa NPUHUMAIOT B
3aBUCUMOCTH OT Ha3Ha4€HHsA KOHCTPYKIIMM M YCIOBMM OKpYKAlOIIEH cpeasl COINIACHO
CIEIMAJIBHBIM YKa3aHUSIM.

KOA(PDUIIUEHT Vb5

Tadonuma 6.9

Pacuernsie 3HaUCHUS COITPOTHUBJICHHUA OeToHa JUIA

HaIpsTraomui u

JIETKUM

Bun Eetor NpeJeNbHBIX COCTOSHUN TepBoi rpynmnsl Ry, MIla, mpu
COIPOTHUBIEHUS KJ1acce OeTOHa 10 IIPOYHOCTH Ha OCEBOE PACTKECHUE
B:08 | Bt1,2 | Bt16 | B:2,0 | Bi2,4 | B:2,8 | B:3,2
Pactsxenue Tsoxenbrit, 0,62 0,93 1,25 1,55 1,85 2,15 2,45
oceBoe Ryt MEJTKO3EPHHUCTBIH,

6.1.13 OcHOBHBIMU J1e()OPMAIIMOHHBIMH XapaKTEPUCTHKAMH OCTOHA SBISIFOTCS 3HAYCHUS:
IpeenbHbIX OTHOCUTENBHBIX AehopMaliuii 0eToHa IPU OCEBOM CHKATUH M PACTSKEHUH (TIPH
OJJTHOPOJHOM HANPSKEHHOM COCTOSIHUM OE€TOHA) g, U gy

- HAYaJIbHOTO MOJYJIsl yIpyroctu Ep;
- MoxyJs casura G;

- K09 puumenTa (XapaKTEpUCTHKH) TOJ3YIECTH O ¢y ;

- Koo puumenTa nonepeuHoi repopmanuu 6etona (koddpuuunenra Ilyaccona) vy, p ;

- KO3 pureHTa TMHEHHON TeMIiepaTypHoi aedopmaru 6eToHa Olpg -

6.1.14 3naueHus npeaeIbHBIX OTHOCUTENBHBIX AeopMaluii TSHKEI0ro, MEIKO3EpPHUCTOTO
Y HaIpSTAIIIEro 0ETOHOB MPUHUMAIOT PABHBIMU:
MIPU HENPOJOJKUTEIBHOM JIEHCTBUM HArPy3KH:

ebo = 0,002 ipu 0CEBOM CKaATHH;

b0 = 0,0001 pu oceBOM pacTsKEHUH;
IpU MPOJOJKUTEILHOM JEHCTBUM HArpy3ku — mo Ttabmuue 6.10 B 3aBHCHUMOCTH OT
OTHOCHUTEJIBHOM BJIAYKHOCTHU BO3/yXa OKPY’KAIOIIEH CPEIB.

Taonuma 6.10

OTHOCHUTEbHAS BIAXXHOCTD
BO3/1yXa OKPYXKAOIICH

OTHOCHUTEIIbHBIC e OpMAIIMU TSHKEJIOT0, MEJIKO3EPHUCTOTO U
HampATaIoNIero OeToHa MPH MPOIOIHKUTEIHFHOM JISHCTBUN HATPY3KH

IIpHU C)KaTUn

IIpU paCTAKECHUN

0
cpenel, % 60010° | €210° | €orrerl0® | e0010° | empl0° | Epmres-10°
Beiuie 75 3,0 4.2 2,4 0,21 0,27 0,19
40-75 34 4.8 2,8 0,24 0,31 0,22
Hioke 40 4.0 56 3.4 0.28 036 | 026

Ipumeuanus

1 OTHOCHUTENBbHYI0 BIAXKHOCTh BO3AyXa OKpyxaromei cpeas! mpuHumaror no CIT 131.13330 xax
CPEIHIOI0 MECSIYHYIO OTHOCUTEIBHYIO BIKHOCTh Han0oJIee TEIIoro Mecsa st pailoHa CTPOUTEIbCTBA.

2 JIns BBICOKONPOYHBIX OETOHOB 3HAYEHMS OTHOCHTENBHBIX Je(OpMAIMil €hy CIEIyeT NPHUHUMATH C
YMHOXeHHeM Ha oTHomeHue (270-B)/210.

3HavyeHHUs] TPENEIbHBIX OTHOCHUTENBHBIX Jedopmaruii JJis  JIETKUX,

MMOPHU30BaHHBIX 0CTOHOB CJICAYCT IPUHUMATD IO CIICHHUAJIBHBIM YKA3aHUSAM.

20
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JlomyckaeTcsi MpUHUMAaTh 3HAYCHHS TIPENENbHBIX OTHOCHTENBHBIX Ie(OpMaIMid JIETKHUX
OCTOHOB TMpH TNPOJOJKUTEIBHOM JEHCTBHM Harpy3ku mno Tabmuue 6.10 ¢ moHmkaroumm
ko3 durmentom [(0,4 + 0,6 p/2200) > 0,7] (3aech p — IIIOTHOCTH OETOHA. )

6.1.15 3HaveHuss HAYaJILHOTO MOJIYJISl YNPYTOCTH OETOHA IMPH CXATUU M PACTSIKCHUU
NPUHUMAIOT B 3aBUCHMOCTH OT KJlacca OeTOHa 0 NMPOYHOCTH Ha ckatue B cormacHo Tabmuie
6.11. 3Hauenust Motyisi ciBUTa OeToHa MpUHUMAIOT paBHbIM 0,4E} .

[Ipu npooIKUTENIFHOM JSHCTBIH HArpy3Ky 3Ha4eHue MoayiIst Aedopmannii 6eToHa
OTIPEACIISIOT 1O hopMyJie

Ey

= b | (6.3)
1+ @p ¢

Ey

T

€ @y — KOODOHUUMEHT MO3yuecTr OETOHA, IPMHUMAEMBIH cornacHo 6.1.16.

6.1.16 3navenust k03P GUIIMEHTA TTOI3YUECTH OCTOHA (bcr IPUHUMAIOT B 3aBUCUMOCTH OT
YCIIOBUH OKpY’Kalomel cpeibl (OTHOCUTEIIBHOMN BIQYKHOCTH BO3/IyXa) U Kjlacca OeToHa. 3HaUeHUs
KOA(P(UIMEHTOB TMOJ3YYECTH TSKEIOro, MEIKO3EPHUCTOTO M HANpsAramoliero OeTOHOB
IpUBEEHbI B Tabnuie 6.12.

3naueHuss kod(p(UIMEHTa MON3Y4YEeCTH JIETKHX, SYCHCTBIX M TOPU30BaHHBIX OETOHOB
CJIeTyeT MPUHUMATD IO CIICIUATBHBIM YKa3aHUSIM.

JonyckaeTcss mpUHMMATh 3HaueHUs Kod(dduimeHTa mMon3ydecTd IErkux OETOHOB IO
Tabmuie 6.12 ¢ nonmwxkarommm kodddumuentom (p / 2200)>,

6.1.17 3nauenue koddpdunrenta mnomnepeyHor nedopmanuu OETOHA JOMyCKaeTcs
NPUHAMATS v, , = 0,2.

6.1.18 3nauenue kod(p¢uUIMEHTa JMHEHHON TeMmmepaTrypHOil nedopmanuu OeToHa TpU
n3MeHeHuu temmepatypsl oT Munyc 40 °C no moc 50 °C npuHUMAaIOT:
ap =1-107° °C™! — ;151 TSOKENOro, MENKO3EPHUCTOrO, HANPSATAIOUIEr0 GETOHOB U JIETKOTO

OeTOoHA TPU MEJIKOM IIJIOTHOM 3arlOJTHUTEIIE;
Olpy =0,7-107° °C! — 151 nerkoro 6eroHa IIPU MEJIKOM ITOPUCTOM 3aIIOJTHUTEIIE;

Ol =1.10"° °C! — s ssuencroro u MTOPHU30BAaHHOTO OETOHOB.
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Taonuma 6.12

OTtHOcHuTeNnbHAS 3naueHus KO3 ((UITUSHTA TIOJI3Y4eCTH OCTOHA (@ cr P KJIACCE TSHKEIOTO
BJIQYKHOCTh 0eToHa Ha c)KaThe
BO31yXxa
OKpY>Karolen B10 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60-B100
cpensl, %
Beimie 75 28 124120 |18 |16 |15|14 |13 |12 | 11 1,0
4075 39 (34128 (252312119 |18 |16 |15 1,4
Huxe 40 56 | 48 | 40| 36 | 32| 30| 28| 26| 24| 22 2,0
IIpumeduanne— OTHOCHUTENRHYIO BIAYXKHOCTh BO3/IyXa OKpYKaromel cpensl mpuHUMaroT mo CII
131.13330 Kaxk CpemHIOI MECSYHYI0 OTHOCHTEIbHYIO BIAKHOCTh HamOOJee TEIUIOro Mecsla Uil paioHa
CTPOUTETBCTBA.

6.1.19 [uarpammbl COCTOSIHHsSI O€TOHa TPHMEHSIOT IPH pacueTe >KeJIe300eTOHHBIX
3JIEMEHTOB 110 HEJIMHEWHOH Je(OpMAIIMOHHON MOJIEIIH.

B kauecTBe pacyeTHBIX JUarpaMM COCTOSIHHSA O€TOHA, ONPEEISIONIMX CBSI3b MEXIY
HaNpsOKEHUSMU U OTHOCUTENBHBIMU J1e(OpMalUsiIMU, UCTIONB3YIOT CIIEIYIOIUE BUABI JHarpaMm
0eToHa: KpUBOJIMHEHHBIE, B TOM YHCJE C HHUCMAJAoUled BeTBbIO (IpuiiokeHue 1), KycodyHo-
JUHENHbIe (JBYXJIMHEIHbIE U TPEXIMHEHHbIE), COOTBETCTBYIOLIUE MTOBeIeHHI0 OeToHa. [1pu s3Tom
JOJDKHBI OBITH 0003HAUYEHBI OCHOBHBIE NapaMETPUYECKHWE TOYKH AMarpamMm (MaKCHMallbHbIC
HAIPSDKEHHS U COOTBETCTBYOLINE JehOopMaliy, TPaHUYHbIC 3HAYCHUS U T. 11.).

B xauectBe pabounx quarpaMm COCTOSIHHUS TSDKEJIOT0, MEJIKO3EPHUCTOIO U HAIPSITAIOLIEro
0eToHa, OINpeNeNAIOIUX CBA3b MEXJY HANPSKCHUSMHU U OTHOCUTENBHBIMHU JAedopMalusMH,
IPUHUMAIOT YIIPOLIECHHbIE TPEXJIIMHENHYIO U JBYXJIMHEHHYIO TuarpaMmsl (pUCyHkH 6.1, a, 6) no
tuny nuarpamm Ilpanats.

6.1.20 Ilpu tpexnuneitHol nuarpamme (pucyHok 6.1 a) cxumaromiye HanpsbkeHus 6eToHa
Ob B 3aBUCHMOCTH OT OTHOCHUTENBHBIX Je(QopMaluii yKOPOYEeHHUs1 OETOHa €p OMPEIEINSAIOT IO

dbopmynam:
npu 0< &< em
ob=Eb-ep, (6.4)
pu €p1 < &p < Ehd
op =||1-20L | S "fn | bt | (6.5)
Ro ) €0~ Ry
pu €p0< Ep< Ep2
ob=Rop. (6.6)
3HavYeHUs1 HAMPSHKEHUH Oh1 TPUHUMAIOT
ob1 = 0,6 R,
a 3Ha4YEeHUS] OTHOCUTEIIBHBIX IePOPMAIHiA Ep1 TPHHUMAIOT
Ep1 = oy
Ep
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@ — TpeXJIMHEHHas TuarpaMMa COCTOSHHS CKaToro OEToHa;
6 — NBYXJIMHEIHAS JrarpaMMa COCTOSIHHS CKaToro OeToHa

Pucynok 6.1 — lnarpaMmbl COCTOSTHUS CKATOT0 DeTOHA

3HaueHHUs OTHOCUTENBHBIX JAedopManuil €pz AIS  THKEIOr0, MEIKO3EPHUCTOrO U
HaIpsrarouero 6eTOHOB MPUHUMAIOT:

IpU HENPOJOJDKUTEIHOM JACHCTBUU HArpy3KU:

JUTs OETOHOB KJ1acca 1o MPOYHOCTH Ha cxkaTre B60 u ke — en2 = 0,0035;

JUTSL BHICOKOITPOYHBIX OETOHOB Kjlacca 1o mpoyHocTH Ha cxxatue B70-B100 ep2 npunumaror
1o nuHeitHoMy 3akoHy oT 0,0033 npu B70 o 0,0028 npu B100;

IIPU POJOJIKUTENILHOM JIEHCTBUU HArpy3ku — o tadnuue 6.10.

3nauenus Ry, Ep 1 epo mpuHuMaroT cornacuo 6.1.11, 6.1.12, 6.1.14, 6.1.15.

6.1.21 Ilpu nByxJinHeNHHOM quarpamme (pUCYHOK 6.1, 6) cxuMarolue HanpsKeHus: 0eToHa
Gb B 3aBUCUMOCTH OT OTHOCHUTEJBHBIX JAe(opMaluii € ONpeaenstoT no Gpopmynam:
npu 0 < gp < gpa,
re ep=—ro_,

Eb,red

Sb = Ebred - &b ; (6.7)
IIPH €p1 < €p < Eh2
ob=Rb. (6.8)

3HaveHHs TPUBEACHHOTO MOy nedopmarinu 6eToHa Ep req mpuHUMALIOT:
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Ry (6.9)

Eb,red =
€p1,red

3HaueHUs] OTHOCUTENbHBIX 1e(OpMALIU €p1, red TPUHUMAIOT:

JUTSI TSDKEJIOTO OETOHA MPU HETPOIOJDKUTEIIBHOM JICUCTBUN HATPY3KHU €h1red =0,0015;

JUISL JIETKOTO OETOHA MPH HEMPOIOJIKUTEIBHOM JIHCTBUN HATPY3KHU &bl red =0,0022;

JUTSL TSKEJIOro OeTOHa MNP MPOAOIKUTEIHLHOM ASMCTBUM HArpy3KkH 1o tadmnuie 6.10.

3nauenus Rp, ep2 npuHUMaroT Kak B 6.1.20.

6.1.22 PacrsruBatonue HampspkeHUs O€TOHAa Obt B 3aBUCHUMOCTH OT OTHOCHUTEIBHBIX
nedopmaruii €pt ONMPEACIAIOT MO MpuBeAeHHBIM B 6.1.20 u 6.1.21 mmarpammam. Ilpu sTom
pacyeTHble 3HAYECHUsI CONMPOTHBIICHHS OETOHA CXKATUIO Rp 3aMEHSIOT HA pacueTHHIC 3HAYCHHS
COTIPOTHUBIICHUS OE€TOHA PAaCTHKEHUIO Rpt cormmacHo 6.1.11, 6.1.12, 3Ha4eHHs HAYaILHOT'O MOYJIS
ynpyroctu Epnt ompenenstor cormacHo 6.1.15, 3HaUYe€HHs OTHOCHUTEIBHOW AehOpMAIMH  Ebto
NPUHUMAIOT coryiacHo 6.1.12, 3HaueHUsT OTHOCUTENBHON aeopManviu €hy MPUHUMAIOT IS
TSKEJIOr0, MEJIKO3EPHUCTOrO M Hampsrarouero 0eToOHOB: MPU HENPOAOIKUTEIBHOM JCHCTBUH
Harpy3ku — eprz = 0,00015, mpu mpoAOKUTENBHOM AEHCTBUH HArpy3Kku — mo tabmuie 6.10. s
JBYXJIMHEHHON quarpamMmbl NPUHUMAIOT €btlred = 0,00008 mpu HENPOIOIKUTENIBHOM AEHCTBUU
Harpy3KH, a pu IpOAO0KUTEIHHOM — 1o Tabmuiie 6.10; 3HaueHust Ept red oOnipenensior mno popmyiie
(6.9), moacrainssa B Hee Rot U &bt red-

6.1.23 TIlpu pacuere TMPOYHOCTH IKEIE300CTOHHBIX JJIEMEHTOB I10 HEIWHEUHON
nedOopMallMOHHON MOJETN JAJis OMNpelesieHUss HampsHKeHHO-Ae(OPMUPOBAHHOTO COCTOSIHUS
CKaTol 30HBI OETOHA MCIOJIB3YIOT JAMArpaMMbl COCTOSIHUSI CKATOro OETOHA, NMPHUBEIECHHBIE B
6.1.20 u 6.1.21 ¢ gedopMaIIMIOHHBIMH XapaKTEPUCTUKAMH, OTBEUAIOLTUMH HEMPOJOHKUTEILHOMY
neicTBuio Harpys3ku. [Ipum 3TomM B KadecTBe HamOoJiee MPOCTOW HCHOJIB3YIOT JBYXJIHHEHHYIO
JuarpamMmy COCTOSIHUS OeTOHa.

6.1.24 Tlpu pacuere o00pa3oBaHUsI TPEIIMH B >KEJIE300€TOHHBIX KOHCTPYKIHUAX IO
HEJIMHEWHON JedOopMaIMOHHON MOJAENTH Ui OIpeAeNeHUs HampsKeHHO-Ie(hOpMHUPOBAHHOTO
COCTOSIHUS CKaTOr0 U PACTSIHYTOrO OETOHA MCIONb3YIOT TPEXJIMHEWHYIO UarpaMMy COCTOSTHUS
O6erona, mnpuBeaeHHyr0 B 6.1.20 u 6.1.22, c nedopMalMOHHBIMH XapaKTEPUCTHKAMH,
OTBEYAIOLIUMHU HENPOJOJDKUTEIIBHOMY JIEHCTBUIO HAarpy3ku. JIBYXJIMHEWHYIO AMarpaMmy
(6.1.21), xak Hauboyiee MPOCTYI0, HUCHOJB3YIOT Ui  OINpPENEeNeHUs]  HaNpsHKEHHO-
n1e(OPMUPOBAHHOTO COCTOSIHUSI pAacCTSIHYTOr0 O€TOHA MPH yHpyroi pabote cxaroro OeToHa.

6.1.25 Ilpu pacuere paedopmanuil >KeIe300€TOHHBIX HJIEMEHTOB [0 HEIMHEHHOU
nepOpMallMOHHON  MOJENM HpU  OTCYTCTBUM  TpPEIIMH JUISl  OLIEHKH  HamlpsKEeHHO-
1e(OPMHUPOBAHHOTO COCTOSIHUS B CXKATOM U PAacTSAHYTOM OETOHE HCHOJB3YIOT TPEXJIMHEHHYIO
JarpamMmy COCTOSIHHSI O€TOHA C YYETOM HEMPOJOJIKUTENBHOTO U MPOJAOIKUTEIBHOIO IEHCTBUS
Harpy3ku. [Ipy HanuuuuM TpemuH A7 OLEHKU HamnpsKeHHO-Ae(POPMHPOBAHHOTO COCTOSHMS
cKaTtoro OeToHa MOMHMMO YKa3aHHOH BBILIE JUarpaMMbl UCIOJB3YIOT, KaK Hanbolsiee MpocTylo,
NBYXJIMHEHHYIO JIUarpaMMy COCTOSHUSI O€TOHa C Y4YEeTOM HENpOJODKUTENBHOTO U
MPOJOKUTEIBLHOTO IEHCTBUS HArpy3KH.

6.1.26 Ilpu pacueTre pacKpbITHUs HOPMAJIBHBIX TPEIIMH MO HETMHEHHOU aedopMaimoHHON
MOJIEJH JUIsl OLIEHKH HaIPsHKEHHO-1€(hOPMHUPOBAHHOTO COCTOSIHUS B CKaTOM OE€TOHE UCTIOIB3YIOT
JuarpamMmbl COCTOsIHMSI, npuBeneHHble B 6.1.20 m 6.1.21, ¢ yueToM HENpOAOIKUTEIBHOIO
nerctBusl Harpy3ku. [Ipu sToM B KadecTBe Hambojaee MPOCTON MCMOIB3YIOT IBYXJIMHEHHYIO
JarpaMMy COCTOSIHUS OETOHa.

6.1.27 BinusiHue nonepeMeHHOro 3aMOpPaKMBAaHUS U OTTAaUBAHHUS, a TAK)KE OTPULATEIBHBIX
Temreparyp Ha JIepOpMallMOHHbIE XapaKTePUCTUKU OETOHAa YYMTHIBAIOT KO3((UIHEHTOM
ycinoBuit pabotel ypt < 1,0. Jns Ham3eMHBIX KOHCTPYKIMH, MOJIBEPraeMbIX aTMoc(hepHbIM
BO3JCHCTBUAM OKpY’KAlOLIEW Cpeapl IpH pacyeTHOM TEMIlepaType Hapy>KHOIO BO3/1yXa B
xononHbli nepuoa MuHyc 40 °C u Bblllle, IPUHUMAIOT 3HaYeHHe kKodddunuenta ypt = 1,0. B
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OCTQJIBHBIX CIIy4asx 3Ha4eHUs KOd((UIUEHTA Ypt MPUHUMAIOT B 3aBUCUMOCTH OT Ha3HA4YEeHUs
KOHCTPYKLUI U YCIIOBUN OKPY’KAIOIIEH CPEbL.

6.1.28 3HaveHHs] MPOYHOCTHHIX XaPAKTEPUCTUK OETOHA NPH IUIOCKOM (JABYXOCHOM) HJIU
00BEMHOM (TPEXOCHOM) HAIIPSKEHHOM COCTOSIHUM CIIEAYET OIPEAEIATh C YUETOM BUA U Kilacca
0eTOHa M3 KpUTEpUs, BBIPAXKAIOIIEIO CBA3b MEXAY NpPEACIbHBIMU 3HAUEHUSAMM HaIPSKEHHH,
JEHCTBYIOIMX B JIBYX WJIM TPEX B3aUMHO NEPIEHIUKYIISIPHBIX HaPaBICHUIX.

Hedopmanun OeroHa crexyeT ONpeAeisTb C Y4YETOM IUIOCKOrO WM O0O0BEMHOTO
HaIPSHKEHHBIX COCTOSTHUM.

6.2 Apmarypa

6.2.1 Ilpu npoeKTHpOBaHUM KEJIE300CTOHHBIX 3aHUNM M COOPYKCHHH B COOTBETCTBUU C
TpeOOBaHUAMH, NMPEIbIBIIEMbIMA K OCTOHHBIM M JK€I€300€TOHHBIM KOHCTPYKIUSM, JOJDKHBI
OBITH YCTAHOBJIEHBI BUJI apMATypbl, €€ HOPMUPYEMBIE U KOHTPOJIMPYEMbIE MIOKA3aTENIN KaYeCTBa.

6.2.2 Jlnga apMuUpOBaHUSA IKEJIE300€TOHHBIX KOHCTPYKIHMHA CIIEIyeT IPUMEHATH
COOTBETCTBYIOIYI0 TpeOOBaHMSIM JEHCTBYIOIIMX CTAaHAAPTOB WM  YTBEP)KICHHBIX B
YCTAHOBJICHHOM IOPSIJIKE TEXHUUECKUX YCIOBUN apMaTypy CIEIyIOIIUX BUJOB:

- TOpSYEKATaHYIO TJIAAKYI0 M MEPHOANYECKOro MpOoQuiisi ¢ MOCTOSHHOW U MEPEeMEHHON
BBICOTON BBICTYNOB (KOJBLEBOM M CEpHOBUIHBIA NPOPHUIL COOTBETCTBEHHO) IHAMETPOM
650 mM;

- TEPMOMEXAHUYECKH YIPOUHEHHYIO IIEPUOHUECcKOro nmpopmis auamMerpom 6—50 mm;

- XOJIOAHO1e(POPMUPOBAHHYIO IEPHOIUUECKOTO0 MPOoduis AuameTpoM 3—16 mm;

- apMaTypHbI€ KaHAThl AUaMeTpoM 6—18 mm.

6.2.3 OcHOBHBIM IIOKa3aTejIeM KayecTBa apMaTypbl, YCTaHaBIMBAEMbIM IIPU
IPOEKTHUPOBAHUHY, SBIIETCA KIJIacC apMaTyphl 0 IPOYHOCTH HA PacTsHKEHUE, 0003HaUaeMblil:

A — 115 ropsiYeKaTaHOW U TEPMOMEXAHUYECKU YIIPOUHEHHOW apMaTyphl;

B, By, — m1st xononHoaepopMupoBaHHON apMaTyphl;

K — s apMaTypHBIX KaHATOB.

Knaccel apMarypsl O HIPOYHOCTH HAa PACTSIKEHUE COOTBETCTBYIOT I'apaHTUPOBAHHOMY
3HAYCHHUIO TPEJIea TeKy4IeCTH, PU3NIECKOT0 MM YCIOBHOTO (PaBHOTO 3HAYCHUIO HAIPSDKEHHM,
COOTBETCTBYIOIIMX OCTATOYHOMY OTHOcuTenbHOMY yauuHeHuto 0,1 % wmm 0,2 %), c
oOecnieueHHOCTHIO HE MeHee (0,95, onpeaensieMoMy O COOTBETCTBYIOIINM CTaHIapTaM.

KpoMe Toro, B HeEOOXOOUMBIX CllydasX K apMaType HNpeIbsBISAIOT TpeOOBaHHSA IO
JIOTIOJTHUTEIbHBIM TOKA3aTeNsIM KauecTBa: CBAapUBA€MOCTh, IJIACTUYHOCTb, XJIAJOCTOMKOCTB,
KOPPO3HOHHYIO CTOMKOCTh, XapaKTEPUCTUKHU CLETUIEHUS C OETOHOM U JIp.

6.2.4 Jlns sxene300€TOHHBIX KOHCTPYKLUN 0€3 NMpeIBapUTEIbHOIO HAPSHKEHNS apMaTyphl
B KAauEeCTBE yCTaHABJIMBAEMOM IO PAacueTy apMarypbl IPHUMEHSIOT apMarypy HEpHOAHYECKOTO
npoduist kinaccoB A400, A500 u A600, a Takxke apmarypy kinaccoB BS00 u Bp500 B cBapHbIX
ceTkax M Kapkacax. Ilpu 0OOCHOBaHMHM HKOHOMMYECKOH I1e1eCO00Pa3HOCTH JOIMYyCKaeTcs
IPUMEHSTh apMaTypy 00jiee BHICOKMX KIIACCOB.

Jl1g momnepeyHoro M KOCBEHHOI'O apMHMpPOBaHUM NPUMEHSIOT INIAAKYH0 apMaTypy Kiacca
A240 u3 cranu mapok Ct3cn u Ct3nc (¢ KaTeropusiMiu HOpMUPYEMBIX ITOKa3aTeseld He HUKe 2),
a Takke apmarypy nepuoandeckoro npoduis knaccos A400, A500, BS00 u Bp500.

Jns  mpenBapUTENbHO — HANPSHKEHHBIX — KEJIE300€TOHHBIX ~ KOHCTPYKLUMH — CIeayer
IIpelyCMaTpUBATh:

B KaUeCTBE HANpsAraeMon apMaTyphbl:

- TOPAYEKATAHYIO U TEPMOMEXAHNYECKH YITPOYHEHHYIO EPUOINYECKOT0 MPOpUIISt KIIAaCCOB
A600, A800 u A1000;

- X0JI0AHO1e(hOPMHUPOBAHHYIO IIEPHOINUECKOTr0 Mpoduis kiaccoB oT Bp1200 no B,1600;

- KaHaTHYI0 ceMuIpoBoIouHyro kiaaccoB K1400, K1500, K1600, K1700; K1800; K1900

B KaUECTBE HEHAIIPATaEMOMN apMaTyphbl:

- ropsiYeKaTaHyro rIaakyro kimacca A240;

- TOpsSYeKaTaHyl0, TEPMOMEXAHWYECKH YIPOUHEHHYIO U XOJIOAHOAe(hOPMHUPOBAHHYIO
nepuoanydeckoro npoguis kinacco A400, A500, A600, B500 u Bp500.
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6.2.5 IIpu BbIOOpE BUAA U MApOK CTAJIM AJISi apMaTyphl, yCTaHABJIMBAEMOW MO pacyery, a
TaK>Ke MPOKATHBIX CTaJICH IS 3aKJIAIHBIX JI€TaJleH CIeyeT YUUThIBATh TEMIIEPATyPHbIE YCIOBUSA
AKCIUTyaTalui KOHCTPYKIUM U XapaKkTep UX HarpyKeHusl.

B KOHCTpyKIUAX, SKCIUTyaTUPYEMBIX MPU CTATUYECKON (M KBa3HCTaTUYECKOM) HArpy3Ke B
OTaIlJIMBAEMBIX 3JaHMSX, a TAKKE HA OTKPHITOM BO3JyXE M B HEOTAIUIMBAEMBIX 3[IaHUSAX IIPU
pacuetHoi Temmeparype mMuHyc 40 °C M BbIIe MOXET OBITh NPHUMEHEHA apMmaTypa BceX
BBIIIICYKA3aHHBIX KJIACCOB, 3a MCKJIOUeHHEM apMarypsl kiacca A400 u3 craim mapku 350°C,
kiacca A240 u3 cranu mapku CT3Kn, IpUMEHsEMBIX IIpU pacueTHOU Temneparype munyc 30 °C
Y BBIIIIE.

ITpu pacueTHOM Temnepatype HIxe MuHyc 55 °C ucnonb3yroT apmatypy kiaacca Ac500C u
A600 u3 cranu mapku 20[ 2CDBA.

[Tpu npyrux ycinoBHSX SKCIIyaTallMd Kjacc apMmaTypbl U MapKy CTajJd IPUHHMAIOT 110
CIIELUAJIbHBIM YKa3aHUSIM.

IIpy NpPOEKTUPOBAHMHU 30HBI IEPEAAYM IPEIBAPUTEIBLHOIO HAINPSIKEHUS, AHKEPOBKU
apMatypbl B O€TOHE M COCAMHEHMI apMaTypbl BHaxJiecTKy (0e3 CBapKM) ClIeqyeT yUHUTHIBATh
XapakTep MOBEPXHOCTU apMarypbl, YCTaHABIMBAEMbIH COOTBETCTBYIOLUIMMH CTaHIApTaMU Ha
apmarypy.

[Ipy TpOEKTUPOBAHUMU CBAapPHBIX COEJUHEHHI apMaTypbl CIEAYET YYMTHIBAaTh CIOCO0
M3TOTOBJICHUS apMAaTyphbl, yCTaHABIMBAEMbIN COOTBETCTBYIOIIMMU CTaHAAPTAMU HA apMaTypy.

6.2.6 JIns MOHTaXHBIX (IMIOABEMHBIX) TIETEIh 3JEMEHTOB COOPHBIX KEIIE300CTOHHBIX H
OCTOHHBIX KOHCTPYKIIMH ClelyeT MPUMEHATh TopsueKaTanylo apMatypy kiacca A240 u3 cramu
mMapok Ct3cn u Cr3nc (¢ KaTeropussMM HOPMHUPYEMBIX IIOKa3aTreiael He Huxe 2
110 COOTBETCTBYIOIIUM CTaHIapTaM).

B ciyyae ecim MOHTaX KOHCTPYKLIMM BO3MOXEH IIPH PAaCYETHOW 3MMHEH TeMIIepaType
Hke wMuHyc 40°C, 118 MOHTaXHBIX II€Te€Ib HE JIONYCKAaeTCsd MPUMEHATh CTajb
mapku Ct3rc.

6.2.7 OCHOBHOM HPOYHOCTHOW XapaKTEPUCTUKOM apMaTypbl SBISETCS HOPMATHUBHOE
3HAUEHUE CONPOTUBIICHUS PACTKEHUIO Rsn, IpUHUMaeMOe B 3aBUCMMOCTH OT Kjlacca apMarypbl
o Tabnune 6.13.

Tadonuma 6.13

HomunanbHsIi HopMaTuBHBIE 3HaUEHHS CONTPOTUBIICHHS PACTKECHHIO
Knacc apmatypsl JuameTp Rsn ¥ pacueTHbIE 3HAUCHHS CONTPOTHUBIICHUS PACTSKECHHIO
apMarypsbl, MM JUTSI TIpeIEbHBIX COCTOSIHUM BTOPOM rpynisl Rsser, MIla
A240 6-40 240
A400 6-40 400
A500 6-40 500
A600 6-40 600
A800 10-40 800
A1000 10-40 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 6-16 1600
K1700 6-9 1700
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K1800 6,9 1800
K1900 6,9 1900

6.2.8 PacueTHble 3HAUCHHUS COIPOTHUBIICHUSI apMaTyphl PACTSDKCHUIO Rs ompenesstor 1o
dopmye

Ry =——, (6.10)
Ys

rze Ys — Koo UIMEHT HaJIe)KHOCTU 110 apMaType, IPUHUMaeMbli paBHbIM 1,15 1115 npeaenbHbIX
COCTOSsIHUI nepBoil rpynnsl u 1,0 — 1 IpeneabHbIX COCTOSHUNA BTOPOM TPYIIIIBI.

PacueTHble 3HaueHMsI CONPOTUBICHUS apMaTypbl pacTsHkeHuto Rs mnpuBeneHsl (c
OKpPYIJIEHUEM) JUISl IPEJENIbHBIX COCTOSIHUM NIEpBOM Ipymnibl B Tabaue 6.14, BTopoil rpymnsl — B
tabnuue 6.13. IIpu sTom 3HaueHus Rsn U1 mpeAenbHBIX COCTOSIHUI MEepPBOIl TPYIIIbI MPUHSTHI
paBHBIMHA HaUMEHBIIMM KOHTPOJIMPYEMBIM 3HAYEHUSM 110 COOTBETCTBYIOIIUM CTaHAAapPTaM.

3Ha4yeHUs1 PAcUYETHOI'O COIPOTHBIIEHUS apMaTypbl CKaTHIO Rsc NMPUHUMAIOT paBHBIMU
pacueTHBIM 3HAYEHHUSM CONPOTUBIICHHUS apMaTypbl pacTsDkeHuio Rs, HO He Oosiee 3HAYCHHH,
COOTBETCTBYIOIUX JAe(opManusaM yKOpoueHHs OETOHA, OKPYXKAIOIIEro Cxaryr apMmarypy: He
6onee 400 MIla — npu KpaTkoBpeMeHHOM JeicTBUM Harpys3ku, He Ooznee 500 MlIla — npu
JUIMTETIbHOM JI€MCTBUM HAIPYy3KH .

Hnst apmartypsl kimaccoB B500 u A600 rpaHuvHble 3HAUEHUS COMPOTUBIICHUS CIKATHUIO
OPUHUMAIOTCA € MOHMXAWUM Ko3(dduuueHTom ycioBuil paboTsl. PacuetHble 3HaueHUus Rsc
IpUBE/IEHbI B Tabnule 6.14.

Taonunpa 6.14

3HaYEeHHS pACYETHOI'O CONIPOTUBICHUS apMaTypPhl IS MPEACIBHBIX COCTOSTHHIMA
Krnacc apmatypsl nepBoi rpymmsl, MIla
pacTsoKeHHUIO Rg cxaTtuio Ry,
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)
K1800 1565 500 (400)
K1900 1650 500 (400)
IIpumedanue— 3HaueHns Ryc B CKOOKaxX HCIOJIB3YIOT TOJIBKO MPHU pacueTe Ha KPaTKOBPEMEHHOE
JIEHCTBUE HAIPY3KHU.
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6.2.9 Pacuernsle 3HaueHus Rsw U1 apmatypsl kiaccoB A240...A500, B500 npuseneHs! B
Tabymue 6.15.

Jis onepevyHoi apMaTyphl BceX KIIaCCOB pacueTHbIC 3HAUEHUS CONPOTUBIICHUS Rsw
cienyet npuHUMaTh He 6osee 300 MITa.

Tadonupma 6.15

PacuerHplie 3HaYEHNUS CONMPOTHUBIIEHUS TONIEPEIHON apMaTyphI (XOMYTOB
Knacc apmatypsi Y OTOTHYTHIX CTEPKHEH) paCTHKCHUIO JIS TTPEICIIbHBIX COCTOSIHUN
nepBoil rpynnsl, MlIla
A240 170
A400 280
A500 300
B500 300

6.2.10 OcHOBHBIMH Jc(POPMAIIMOHHBIMUA XapaKTEPUCTUKAMHU apMaTypbl  SBJISTFOTCS
3HAYEHUS:

- OTHOCHUTEIBHBIX JIehopMaluil YUTMHEHUS apMaTyPhI €50 IPU JOCTHXKEHUN HAMIPSKCHUSIMH
pacyeTHOro conpoTusiaeHus Rs;

- MOJYJISl yIPYTOCTH apMaTypsl Es.

6.2.11 3HaveHust OTHOCUTENBHBIX JeOpPMALIUl apMATyPhI €50 IPHHUMAIOT PAaBHBIMU:

JUTSL apMaTypbl C PU3NYECKUM MPEIEIIOM TEKYUYECTH

R
€0 = E— ; (6 ll)

S

JUISL apMaTyphl C YCIOBHBIM MPEAEIIOM TEKYYECTH

&40 :%w,ooz. (6. 12)

S

6.2.12 3naueHus MOZIyns YHOPYrocTH apMmaTypsl Es NPUHUMAIOT OJWHAKOBBIMM IIPH
PACTSDKEHUHU U CKaTUU U PaBHBIMHU:

Es =1,95-10° MIla — nnst apmMatypHbix kaHatoB (K);

Es =2,0-10° MIla — as1s1 ocTanbHoit apMatypsl (A u B).

6.2.13 Jluarpammsbl cocTostHUS (ehopMHUpOBaHMsI) apMaTypbl NMPUMEHSIOT MPU pacyeTe
XKeNe300€TOHHBIX 3JIEMEHTOB M0 HEJIMHEHHOM eopMallnOHHOM MOJIeNH.

[Tpu pacyere xene300€TOHHBIX AJIEMEHTOB MO HEJIMHEHHOW ne(opMallMOHHOW MOJENU B
Ka4yecTBE pacueTHOM JuarpaMMbl COCTOSHUS (1eOpMUpPOBaHMS) apMaTyphl, YCTaHABIUBAIOIIEH

CBSA3b MEXKJIy HampsDKeHUsSMH Og M OTHOCUTENIBHBIMH JedopManusiMu  €g  apMaTyphl,

IPUHUMAIOT YIPOLIEHHbIE AWarpaMMsl IO TUIy Juarpamm Ilpanarns nns apmatypsl ¢
¢uznueckuM mnpenenoMm TekydecTH kiaccoB A240-A500, B500 nByxnuHElHYI0 AMarpaMmy
(pucyHok 6.2, @), a JuIsl apMaTypbl C YCIOBHBIM IpezenoM Tekydectu kiaccoB A600—A1000,
B,1200-B,1500, K1400, K1500 u K1600 — TtpexnumueliHyro (pucyHOK 6.2, 6), 0e3 yuera
YIPOYHEHHUS 3a MJIOLAAKON TEKYUYECTH.

JlmarpamMmbl COCTOSTHUSI apMaTyphl IPU PACTSKEHUH U CKATUM MPUHUMAIOT OJAMHAKOBBIMH,
C YYETOM HOPMHUPYEMBIX PACUETHBIX COMPOTUBIIEHUN apMaTypbl PACTSHKEHUIO U CKATHIO.

JlomyckaeTcss B KayecTBE pACUYETHBIX JHMarpaMM COCTOSHUSI apMaTypbl HCHOJIb30BaTh
KPUBOJHMHEHHBIE pacyeTHbIE JuarpamMMbl, aNIpOKCUMHpYIOUMe (aKTHYeCKUe auarpamMmbl
nehopMUPOBAHUS apMATYPBI.

6.2.14 Hamnpsokenuss B apMarype Og COIVIaCHO JBYXJMHEWHOW AMarpaMme COCTOSHHS

apMaTypsbl oIpeaACIAOT B 3aBUCUMOCTH OT OTHOCUTCIIbHBIX ne(bopMauHﬁ 85 110 (I)OpMy.HaMI
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npu 0< €5 <&
G =& Eq; (6.13)
mpu &0 S € S €
s =Rs. (6.14)

3nauenus €gqg, Eg m Ry npunumaror cormacmo 6.2.11, 6.2.12 u 6.2.8. 3naueHus

OTHOCUTEIIbHOI neopmanun €go mpuHuMaroT paBabiMu 0,025.
HomyckaeTcss 10 pe3yjbTaTaM AKCIIEPUMEHTAIbHBIX HCIBITAHUA W PACUETHBIX
000CHOBaHMH TPUHUMATH BEJIWYHHY OTHOCUTENbHOW aedopmamuu E€gp MeHee wiu Oonee

3HaueHus 0,025 B 3aBHCHMOCTH OT MapKu CTalld, TUIIA APMUPOBAHUA, KPUTEPUS HALEKHOCTU
KOHCTPYKILIUU U JPYTUX (haKTOPOB.

a — NByXJIMHEMHas quarpaMMa; 6 — TpeXJIMHeWHas fuarpaMmma
Pucynox 6.2 — IluarpaMMsbl COCTOSIHMSI PACTIHYTOH apMaTyphbl
6.2.15 Hanpstxenuss B apmatype Og COIJIaCHO TPEXJIMHEHHOW JauarpaMMe COCTOSHHS

apMaTypsl oIpeaACIAOT B 3aBUCUMOCTH OT OTHOCHUTCIIbHBIX IIC(bOpMaI_[I/Iﬁ 83 110 (I)OpMy.HaMI

mpi 0 < £ < Eg
o =¢&5-Eq ; (6.15)

npu €1 S & SEgp
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oy = 1_Os1 | B "8x1  Os1 Ry <L1R;- (6.16)
Rs €50 ~&s1 Rs

3nauenus €gp, Eg m Ry mpunumaror cormacuo 6.2.11, 6.2.12 1 6.2.8.

3HaueHus HanpsbkeHuid Og) npuHUMaroT paBHbIMU 0,9Rs, a HanpsbkeHuii Osp — paBHoO 1, 1Rs.
) 0,9R, )
3HaueHUs] OTHOCUTEINIBHBIX JeOpMaIuil €51 MPUHUMAIOT PABHBIMHU E a nedopmarnmii
S
€s2 — paBubiMu 0,015.

7 beTOHHbIE KOHCTPYKIHMHU

KoHcTpykunu paccmMaTpuBarOT Kak OETOHHBIE, €CIIM UX IPOYHOCTh OOECreyeHa OAHHUM
TOJIBKO OETOHOM.

beroHHbIE 3JIEMEHTBI IPUMEHSIIOT:

- NPEUMYIIECTBEHHO HA C)KaTUE€ IPU PACIOIOKEHUM IPOJOJIBHOM CKUMAIOUIEH CHUJIbl B
IIpeienax MONEePEUYHOr0 CEUEHUS DIIEMEHTa;

- B OTJENbHBIX CIy4yasX B KOHCTPYKLHUSAX, paOOTarOIIMX Ha CXKAaTHE IPU PACIONOKEHUU
IIPOJOJIBPHON CIKMMAIOLEH CUIIBI 3@ IPEIelaMH IOIEPEYHOI0 CEYCHMs DJIEMEHTA, a TaKKe B
U3rubaeMbIX KOHCTPYKLHMAX, KOTJa WX pa3pylIeHHE HE NPEICTaBIIsSIET HENOCpPEACTBEHHOMN
OIAaCHOCTH JUISl KU3HH JIFOIeH M COXPAHHOCTU 000PYAOBaHUS.

KoHcTpyKumu ¢ apMaTypoi, Ii01aab CE4eHU KOTOPO MEHbIIIE MUHUMAJIbHO JOIYCTUMOM
110 KOHCTPYKTUBHBIM TpeboBanusM 10.3, paccMaTpuBaroT Kak OETOHHBIE.

7.1 PacuyeT 0€TOHHBIX 3JIEMEHTOB 110 POYHOCTH

7.1.1 beTOHHBIE 3JEMEHTHI PACCUMUTBHIBAIOT II0 NPOYHOCTH HA JEHUCTBUE NPOAOIBHBIX
CKMMAIOIIUX CHJI, U3rHOAI0IMX MOMEHTOB U IIOTIEPEUHBIX CHII, @ TAK)KE Ha MECTHOE CHKAaTHE.

7.1.2 PacueT o npo4yHOCTH OETOHHBIX 3JIEMEHTOB P JIEHCTBUHU MPOJOIbHOM CKUMArOIIEeH
CUJIbI (BHELIEGHTPEHHOE C)KAaTHE€) M M3rMOAaloIero MOMEHTa CIIEyeT IPOU3BOIUTH AJIsl CEUEHUH,
HOPMAaJIbHBIX K UX IPOJOJIBHON OCH.

Pacuer OGeTOHHBIX 3J€MEHTOB NPOU3BOJAT HAa OCHOBE HEIMHEMHON JedopMannoHHON
Mozenu corsacHo 8.1.20-8.1.30, mpuHuMas B pacueTHBIX 3aBUCUMOCTSX IUIOLIAlb apMaTypbl
paBHOU Hymio. JlomyckaeTcsi pacdeT OETOHHBIX JJIEMEHTOB MPSIMOYTOJBHOTO M TaBPOBOTO
CEYEHUN NpU IEHCTBUN YCHWINHN B INIOCKOCTU CHMMETPUH HOPMaJIbHOT'O CEUYEHUS IPOU3BOAUTD 110
peeTbHBIM yCHITUsIM cortacHo 7.1.7-7.1.12.

7.1.3 beroHHblE 3JE€MEHTHl B 3aBUCUMOCTH OT YCJIOBUH HMX pabOThl UM TpeOOBaHMIA,
NPEIbABISEMBIX K HUM, PACCUMTHIBAIOT MO MPEAEIbHBIM YCHUIUSAM 0€3 ydeTa WIH C YyYeTOM
COIIPOTHUBIIEHUS] O€TOHA PACTSHYTOMN 30HBI.

be3 ydera conmpoTuBieHus O0€TOHA pacTAHYTON 30HBI (PUCYHOK 7.1) MpOU3BOAST pacyeT
BHELIEHTPEHHO CXKaTbhIX DJJIEMEHTOB IIPU DPACIIONIOXEHUM IPOJOJBHOM CKMMAIOIIEH CHIIBI B
npejienax MonepeyHoro CeYeHus EMEHTa, IPUHUMAsl, 4TO JOCTUKEHHE MPEEIbHOTO COCTOSHUS
XapaKkTepusyeTcs paspylieHueM cxaroro 6erona. ConpoTuBieHne 6€TOHaA CXKATUIO IIPU pacyeTe
[0 TPEJENbHBIM YCHINSAM YCJIOBHO IPEICTaBISAIOT HANPSKEHUSIMH, paBHBIMU Rp, paBHOMEpHO
pacrpe/ieIeHHbIMU 10 YacTH C)KaTOW 30HBI (YCIOBHOM CXKAaTOM 30HBI) C LEHTPOM TSDKECTH,
COBMA/IAOIIUM C TOUKOM MPHIIOKEHUS TPO10JbHOM cuitbl (7.1.9).
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Pucynox 7.1 — Cxema ycuiinii ¥ 31iopa HaNpsKeHUWid B ce4eHNH, HOPMAJIBbHOM K NPOI0JIBLHOM ocH
BHELIEHTPEHHO C:KaTOr0 0ETOHHOI0 3J1eMeHTa, PACCYUTHIBAEMOI0 110 IPOYHOCTH 0e3 yueTa
CONMPOTHUBJIEHUS] 0eTOHA PACTSHYTON 30HBI

C ydeToM COMpOTHBIICHUSA OETOHA PACTSIHYTOH 30HBI (PUCYHOK 7.2) MPOU3BOISAT pacuer
AJIEMEHTOB, pabOTAIONMMX Ha CXKATHE MPU PACHOIOKEHUU TPOJOJIBLHONW CKUMAIOIICH CHIIBI 32
npejesiaMy MONEePEYHOr0 CEYCHHUsT DJIEMEHTA, M3TM0AaeMbIX JJIEMEHTOB, a TaK)KE 3JICMEHTOB, B
KOTOPBIX HE JIOMYCKAIOT TPEUIUHBI IO YCIOBUSAM JKCIUTyaTallMd KOHCTPYKIui. [lpu 3ToM mpu
pacyere Mo MpelesIbHbIM YCHIIMSAM MPHHUMAIOT, YTO TPEACIbHOE COCTOSIHUE XapaKTepU3yeTcs
JTOCTHIKECHUEM TIPEJCNIbHBIX YCWIMA B OETOHE pACTAHYTOH 30HBI, ONPEISISICMBIX B
MPEIOJIOKEHNUN ypyroit pabotsl 6etona (7.1.9, 7.1.10, 7.1.12).

Pucynok 7.2 — Cxema ycuJIMii ¥ 3110pa HaNPSKeHUId B ce4eHNH, HOPMAJIbHOM K NPOI0JILHOM ocH
H3ru6aeMoro (BHEEHTPEHHO CKATOr0) 0€TOHHOTI0 3JIeMEHTA, PACCYUTHIBAEMOT0 MO NMPOYHOCTH C
Y4€eTOM COMPOTHBJIEHHS HETOHA PACTAHYTOMH 30HBI

7.1.4 Pacder mo MNpPOYHOCTH OETOHHBIX 3JIEMEHTOB MpPH JIEHCTBUU IONEPEUHBIX CHII
IPOU3BOJAT U3 YCJIOBMS, MO KOTOPOMY CYMMa COOTHOLIEHMH TJIaBHOTO pAacCTATMBAIOLIETO

HANPSKEHUS K PACYETHOMY COIPOTHUBJIEHUIO OETOHA OCEBOMY PACTSKEHUIO (G mt | ¥ TJIABHOTO
Rot

C)KMMAIOIIET0 HANPSKEHUS K PAcdeTHOMY CONPOTUBJIECHHIO GETOHA OCEBOMY CHKATHIO (%
Ry

nojpkHa ObITh He Oorree 1,0.
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7.1.5 Pacdyer mo mpodHOCTH OETOHHBIX 3JEMEHTOB Ha JEHCTBHE MECTHOH Harpys3ku
(MecTHOE cxxaThe) Mpou3BOAAT coryiacHo 8.1.43-8.1.45.

7.1.6 B OeTOHHBIX »JJEMEHTax B Ciydasx, npuBeAcHHbIX B 10.3.7, HeoOXoaumo
pelycMaTpuBaTh KOHCTPYKTUBHYIO apMaTypy.

Pacyer BHELIEHTPEHHO C:KATHIX 0€TOHHBIX 3JIEMEHTOB 10 NMpeAeIbHbIM YCHINAM

7.1.7 Ilpu pacuere MO HPOYHOCTH BHEIEHTPEHHO CHXKATHIX OCTOHHBIX JJIEMEHTOB Ha
JEICTBUE CKUMAIOIICH MPOJOIBLHON CUIIBI CIIEAYET YUYUTHIBATh CIIyYalHBIM 3KCIEHTPUCHUTET €4,
IIPUHUMAEMBII HE MEHEe:

1/600 nnuHBI 3lIeMEHTa WJIM PACCTOSHUS MEXAY €ro CEUYCHHUSIMH, 3aKPEIJICHHBIMU OT
CMEIICHUS;

1/30 BBICOTHI CEUEHUS;

10 mm.

Jl1s 57IeMEeHTOB CTaTUYECKH HEOIpeIeINMbIX KOHCTPYKIMI 3HAU€HHE SKCLEHTPHUCUTETA
MPOJIOJIBHOM CUJIbI OTHOCHUTEIBHO ILIEHTPA TSKECTH IPUBEICHHOIO CEYCHHUS €p MPUHUMAIOT
pPaBHBIM 3HAYEHUIO IKCHEHTPUCUTETA, MTOJIyYEHHOTO U3 CTATUYECKOT0 pacuera, HO HE MEHEE €.

JI71s1 57IEMEHTOB CTaTUYECKU OMPEIECTUMBIX KOHCTPYKIIUN IKCUEHTPUCUTET €o MPUHUMAIOT
pPaBHBIM CyMMe€ SKCLIEHTPUCUTETOB — U3 CTATUYECKOI'0 pacyeTa KOHCTPYKIIUHA U CITy4aifHOTO.

7.1.8 TIpu rubkocTH 31eMeHTOB 10 14 HEOOGXOAMMO YUHTHIBATH BIMSHHUE HA X HECYIIYIO
i

CIOCOOHOCTh TPOTHOOB IyTEM YMHOKEHHUS 3HAYEHUH ep Ha KOA(PQHUIMEHT 1|, ONpenessieMbIid
cormacHo 7.1.11.

7.1.9 Pacuer BHELEHTPEHHO CKaThIX OETOHHBIX 3JEMEHTOB IIPU PACIOJIOKEHUU
IPO/IOJIBHONM CHKMMAIOIIEH CHUJIbl B IIpeJiesiaX MONEPEeYHOro CEYEHHUs JIEMEHTa MPOU3BOIAT U3
yCIIOBUS

N<R,-A, (7.1)

rae N — nelicTByroIasi MpoJI0JibHAS CUIIA;
Ap — TIomaas CKaTol 30HBI O0ETOHA, OmpenesieMas M3 YCIOBHS, YTO €€ LIEHTP TSHKECTH
COBIAJIaeT C TOUKOU MPHIIOKEHUs poaoabHoM cuibl N (¢ yueTom mporuba).
J71s1 57IEMEHTOB MPSIMOYTOJIBHOTO CEUCHUSI

Ab=b-h-(1—2’eT°'n)- (7.2)

JlomyckaeTcsi MpH 3KCHEHTpHCUTETe MpoaoibHOi cuitbl eo < h/30 u lo < 20h pacuer
BHEIICHTPEHHO CKATBIX 3JIEMEHTOB MPSIMOYTOJILHOTO CEUEHUSI IIPOU3BOIUTH U3 YCIOBUS

N <o Rp A, (7.3)

rae A — naona s NONepeyHOro CeYEeHuUs JIEMEHTa;
¢ — KO3 PUIMEHT, TPUHUMAEMBbIH MTPH JUTUTEILHOM JEUCTBUM HArpy3Ku 1o tadnune 7.1 B
3aBHCHMOCTH OT THOKOCTH lo s1eMenTa, mpu KpaTKOBPEMEHHOM JeHCTBHH HATPY3KHU
h
3HAUCHMS () ONPEJICIAIOT 110 TMHEHHOMY 3aKoHY, TpuauMas @ = 0,9 mpu Yo =101 ¢ =

0,85 mpu lo =20:
h

|0 — pacdy€THad JJIMHA 3JIEMCHTA, OMPEACIIICMasn Kak IJIsd ’KeJIe300€TOHHEIX JJIEMEHTOB.
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Taomnunma 7.1

lo/h 6 10 15 20
0 0,92 0,9 08 0,6

BHeueHTpeHHO cCkaTble OETOHHBIE 3JEMEHTHI, B KOTOPBIX IIOSIBIIEHUE TPELIMH HE
JIOITYCKAeTCs M0 YCIIOBUSIM SKCIUTyaTallid, HE3aBUCUMO OT pacueTa U3 ycioBus (7.1) DOMKHBI
OBITH IPOBEPEHBI C YYETOM CONPOTUBIICHUSI OETOHA PACTSIHYTON 30HBI U3 YCIOBHSA

Rbt ‘A

< 7.4
N <— (7.4)
1 &Ny —1
Jl71s1 51eMEHTOB MPSIMOYTOJIBHOTO ceueHust ycaoBue (7.4) UMeeT BU
- M . (7.5)
€M _4
h

B dopmynax (7.4) u (7.5):
A — nomaab NonepeyHoro ce4eHust 0ETOHHOTO AJIEMEHTA,
| — MOMEHT UHepIUH ceYeHUs1 OETOHHOTO JIEMEHTA OTHOCUTEINIBHO €r0 LIEHTPA TSHKECTH;
Yt — PacCTOSTHUE OT LIEHTpA TSHKECTH CEUSHHSI AJIEMEHTa JI0 HanOoJiee pacTSHYTOTO BOJIOKHA;
1 — ko3 unmeHt, onpenensiemsiii cornacuo 7.1.11.

7.1.10 Pacyer BHELEHTPEHHO C)XAaTbIX OETOHHBIX JJIEMEHTOB IIPU PACIIOJIOKEHUU
IPO/IOJIBHOM CKUMAIOILEl CHIIBI 3 MpeJieslaMi ONIEPEYHOI0 CEYEHUS HIEMEHTa MPOU3BOJIAT U3
ycnosuii (7.4) u (7.5).

7.1.11 3nauenue kod(pUIMEHTA T, YYUTHIBAIOUIETO BJIHMSHHE NPOrMda Ha 3HAYCHHE
9KCLEHTPUCUTETA ITPOAOJIBHOM CUIIBI €0, ONPEACISIOT 10 GpopMyie

1

T] = ) (7.6)
- N
NCF
rae Ner — ycnoBHast KpuTH4ecKas Cuiia, onpeaessemas mo hopmyiie
2
n“-D
Ner = 2 (7.7)
I0

rae D — skecTkOCTh 3J7€MEHTa B HPEaelbHOM MO MPOYHOCTH CTAIHH, OMpeaessieMasl Kak JUis
XKene300eTOHHBIX 3JIEMEHTOB, HO 6e3 ydeTa apMmatypsl, cornacHo 8.1.15.
PacueT u3rn6aemMpixX 6€TOHHBIX 3JIEMEHTOB MO NMpeaeTbHbIM YCUIHAM
7.1.12 Pacuet n3ru6aeMbix OETOHHBIX 3JIEMEHTOB CIIEAYET MPOU3BOANTE U3 YCIOBUS

M< Mult, (78)

rae M — u3rubarouuii MOMEHT OT BHEIIHEN Harpy3Ku;
Muit — TmipelenbHbI M3rHOaromMUi MOMEHT, KOTOPbIM MOXKET OBITh BOCIPHHAT CEUYCHHEM
JJIEMEHTA.
3nauenue Myt OMpeeNsioT mo GopMyie

Muit = Ryt W, (7.9)

Trac W — MmoMeHT COIIPOTUBJICHHUA CCUCHUSA DJICMCHTA IJIA KpaﬁHCFO pPaCTAHYTOr'0O BOJIOKHA.
21.]'[5[ OJIEMCHTOB IIPAMOYTOJBHOI'0 CEYCHHUA
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6.

8 7Kes1e300eTOHHBIE KOHCTPYKIHH 0€3 MPeIBAPUTEIHLHOT0 HAMPSIKEHUS ApMAaTYPbI

8.1 Pacuer 3/1eMeHTOB :Kej1€e300e TOHHBIX KOHCTPYKIMH 10 NpeaebHbIM COCTOSTHUSIM
NepBoil rpynmnbl

Pacuer kes1e300eTOHHBIX 3JIEMEHTOB 10 MPOYHOCTH

JKene300eToOHHBIE 3JEMEHTHI PACCUUTHIBAIOT IO MPOYHOCTH HA JIEHCTBUE H3THOAIOIIMX
MOMEHTOB, MPOJOJBHBIX CUJI, MOMEPEUYHBIX CUJI, KPYTSIIMX MOMEHTOB U Ha MECTHOE JICUCTBUE
Harpy3ku (MECTHOE CKaThe, IPOAaBIHBAHME).

Pacyer mo npoOYHOCTH :KeIe300€TOHHBIX JJIEMEHTOB Ha [eiicTBHe H3rHOAIIHX
MOMEHTOB ¥ MPOJA0JbHBIX CHJI

Obwue nonooicenus

8.1.1 PacyeTr mo mpoYHOCTH KeJIe300€TOHHBIX JJIEMEHTOB IPH JIEWCTBHHM H3THOAIOIINX
MOMEHTOB U MPOJIOIBHBIX CUJI (BHELIGHTPEHHOE CKaTHE WM PACTXKEHUE) CIEAYET MPOU3BOIUTh
JUJISL CEYEHUM, HOpPMAJIBHBIX K UX TPOJIOJIBLHON OCH.

Pacuer mo mNpoYHOCTH HOPMAJBHBIX CEUEHUU KeJIe300€TOHHBIX JJIEMEHTOB CIEIYyeT
MIPOM3BOIUTH Ha OCHOBE HEJTMHEHHOM e opManimoHHON Mojenu coracHo 8.1.20—8.1.30, a Taxoke
Ha OCHOBE NPEJEIbHBIX YCUIIHMN:

- KeNe300€TOHHBIX 3JIEMEHTOB MPSIMOYTOJILHOTO, TABPOBOTO U JBYTABPOBOTO CEUYECHHUU C
apMaTypoil, pacro0KeHHOU y MEPIEHAUKYIIAPHBIX K MIIOCKOCTH M3rubda TpaHed 3JeMeHTa, Mpu
JNEHCTBUM YCUIIHIA B MJIOCKOCTH CUMMETPHH HOPMAaJIbHBIX ceueHuit cornacHo 8.1.4-8.1.16;

- BHEIEHTPEHHO CXKAThIX JIEMEHTOB KPYIJIOTO M KOJBIIEBOIO MOMEPEUYHBIX CEUCHUM — IO
npuioxeHuro /1.

8.1.2 Ilpu pacuere BHEIEHTPEHHO CXKaThIX 3JIEMEHTOB CJEAYyeT YYMUTHIBATH BIIMSHUE
nporuba Ha MX HECYIIYI CIHOCOOHOCTh MyTEeM pacueTa KOHCTPYKIMH 1Mo JaedhopMHUpPOBAHHON
cXeMme.

JlomyckaeTcss NPOU3BOAUTH pacdyeT KOHCTPYKIUH 1Mo HeAeQOopMHUPOBAHHONW CXeMe,

W (7.10)

yunteiBasg 1pHM THOKocTH lo > 14 BiusHMe mporu6a dNEMEHTa Ha ero MpPOYHOCTb IyTeM
i

YMHOXKEHUSI Ha4yaJbHOTO JKCUEHTpPHCHUTETa ep Ha K03()dUIMEHT M, ompenesiseMblii COTIacHO
8.1.15.

8.1.3 Jlns >kene300eTOHHBIX 3JEMEHTOB, Y KOTOPBIX MpEAeiIbHOE YCUIIME MO MPOYHOCTH
OKa3bIBACTCSI MEHBIIIE TIPEICTBHOTO YCUINS 10 00pa3oBaHuio TpemuH (8.2.8—8.2.14.), miomanb
CEUCHHUs TMPOJOJBHON pACTIHYTOM apMaTyphl JOJDKHA OBITh YBEIMYEHA IO CPaBHEHHUIO C
TpeOyemMol u3 pacuera 1o IPOYHOCTH HE MeHee ueM Ha 15 %, uinm ompeneneHa U3 pacdera Io
HNPOYHOCTHU Ha JEHCTBUE NMPENENbHOTO YCHIIUS 110 00pa30BaHUIO TPELIHH.

Pacuem no npounocmu Hopmanehvix ceyeHull no npeodebHuIM YCUTUAM

8.1.4 IlpenenbHble yCUIIHS B CEUEHUHU, HOPMAIILHOM K TIPOJOJIBHON OCH JIEMEHTA, CIIeIyeT
OTIPEAEIATh UCXOAS U3 CAEAYIOLUX MPEANOCHIIOK:

- COMPOTHBJICHHE OETOHA PACTHKEHHUIO PUHUMAIOT PaBHBIM HYJIIO;

- CONpOTHBIIEHHE OETOHA CXKATHIO TIPEJACTABIACTCS HANPSHKCHUSMH, PAaBHBIMH Rp H
PaBHOMEPHO pacIpeIeIEeHHBIMU 110 C)KaTON 30HEe OETOHA;

- nepopMmanuu (HampspDKEHUS) B apMaType OMPEENSOT B 3aBUCUMOCTH OT BBICOTBI C)KAaTON
30HBI OETOHA;

- pacTATHBAIONINE HANPSHKEHWS B apMaType MPHHUMAIOT He Ooliee pacueTHOTO
COTPOTHBIICHUS PACTHKEHUIO Rs;

- OKAMAIONIMEe HANPSDKEHUS B apMaType MPHHUMAIOT He 00Jiee pacueTHOTO CONPOTHBIICHHS
cKatuio Rsc.
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8.1.5 Pacuer 1o mpoYyHOCTH HOPMAIBHBIX CEYEHUM CIEAYET MPOU3BOIUTH B 3aBUCUMOCTH OT

. . X
COOTHOHICHUA MCXKIAY 3HAYCHHUCM OTHOCHUTCIBHOU BBICOTBI CIXKATOU 30HBI OcToHa é:_'

0
OIpEJICTSIEMbIM M3 COOTBETCTBYIOLIMX YCJIOBHI paBHOBECHs, W 3HAUYCHUEM TIPaHHYHON
OTHOCHUTEJIBHOW BBICOTBI C)KATOW 30HBI &R, MPH KOTOPOM IMPEIEIbHOE COCTOSHHE 3JIEMEHTA
HACTYIAaeT OJHOBPEMEHHO C JIOCTH)KEHHEM B PACTSIHYTOH apMmarype HaIlpsOHKCHUs, PaBHOTO
pacueTHOMY CONPOTHUBIICHHIO Rs.
8.1.6 3nauenue &r onpenensoT no popmyIe

R :X_R:L, (8.1)
hy 14 €s.el
€p2

IJIe €sel — OTHOCHTEIbHASA JeOopMaLusl pacTSIHYTOW apMaTyphl MPH HANPSDKEHHUSX, PaBHBIX Rs,
omnpeznenseMas 1no gpopmyse

RS
€sel = ) (8.2)

Es
€p2 — OTHOcUTeNbHas aedopMaius cxaToro OETOHa NpU HANPSIKEHUSAX, paBHBIX R,
npuHUMaeMass B cooTBeTcTBUU ¢ 6.1.20 mpu HENpoIOJKUTEIBHOM JEHCTBUM

Harpy3KH.

Hns tsxenoro 6erona kiaccoB B70 — B100 u st Mesko3epHUCTOr0 OE€TOHA B YUCITUTENIE
dopmysl (8.1) Bmecrto 0,8 cnexyet npunumats 0,7.

8.1.7 Ilpu pacyeTe BHEIEHTPEHHO CXKATBHIX KEJIE300€TOHHBIX AJIEMEHTOB B HayaJlbHOM
SKCLIEHTPUCUTETE NPUIOKEHUS NPOAOIBHOW CHJIBI ep CIEAyeT YYUTHIBATh CIy4YailHbIN
IKCUEHTPUCUTET €, IPUHUMAEMBII HE MCHEE:

1/600 nnuHBI 3IEMEHTa WM PACCTOSHUS MEXKIY €ro CEYeHHUSIMH, 3aKPEIJICHHBIMU OT
CMEIIICHUS;

1/30 BBICOTHI CEUEHNS,;

10 mm.

st 57IeMEeHTOB CTaTHYECKH HEOMpeIeINMbIX KOHCTPYKIIMI 3HAYeHHE JKCIEHTPHUCHUTETA
MPOJIOJFHOW CHJIBI OTHOCHTEIIBHO IIEHTPA TSDKECTH IMPUBEIACHHOTO CEUCHUS €9 NMPUHUMAIOT
paBHBIM  3HAYEHHUIO  DKCIEHTPUCUTETa, TMOJYyYEHHOT0 M3  CTAaTUYECKOrO0  pacyera,
HO HE MEHEE €.

J171s 5IEeMEHTOB CTaTUYECKU OMPENETUMbIX KOHCTPYKIIUNA IKCHEHTPUCUTET eo MPUHUMAIOT
PaBHBIM CyMMe SKCIEHTPUCHTETOB U3 CTATUYECKOTO pacueTa KOHCTPYKIMH U CITy4aifHOTO.

Pacuem uzeubaemvix snemenmos

8.1.8 PacueT no npoYHOCTH ceueHui N3rudaeMbIX 3JIEMEHTOB IPOU3BOST U3 YCIOBUS

M< Mult, (83)

rae M — usrubaroiuii MOMEHT OT BHEIIHEW Harpy3KH;
Muit — mipelenbHbI M3rHOarOmUi MOMEHT, KOTOPBIM MOXKET OBITh BOCIHPHHAT CEUYECHHEM
JIIEMEHTA.
8.1.9 3nauenne Myit st N3rHOAEMBIX 3JIEMEHTOB MPSMOYTOJIBHOTO ceueHus (pucyHoK 8.1)

X
npu &= P < &R onpenensioT 1o popmyIie
0

My =Ry -b-x-(hg—0,5x) + Ry - 45 -(hy—d'), (8.4)
MIPU DTOM BBICOTY CXKATOU 30HBI X OMIPEETISIOT 10 hopMyJie
X = RS'AS_RSC'AS'
R,-b

(8.5)
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Pucynox 8.1 — Cxema ycuiinii ¥ 31iopa HanpsKeHUil B ce4eHnH, HOPMAJIBLHOM K NPOI0JILHOM ocH
U3rudaeMoro xese300eTOHHOI0 3J1eMeHTa, IIPU ero pacyeTe M0 NPOYHOCTH

8.1.10 3nauenue Muit 115 U3ruOaeMbIX IEMEHTOB, C MOJIKOM B C)KaToM 30HE (TaBPOBbHIE U

ABYTAaBPOBBIC Ce‘{eHI/Iﬂ), IIpHu }; =—=< <:R OIIpCACIIAIOT B 3aBUCUMOCTH OT ITOJIOKCHHA I'PAHUIIBI

h0
C’KaTOM 30HBI:
a) eCJIM TPaHMIIA IIPOXOIUT B MOJIKE (PUCYHOK 8.2, a), T. €. COOII0AaeTCs YCIOBHUE

Rs-A; <R, -b} -ht +Ry.- A (8.6)
3HaueHue My onpeenstoT no 8.1.9 kak i npsSsMOyTroIbHOTO CEYeHUS ITUPUHOMN b ;

0) eciu rpaHMIia MPOXOAUT B pedpe (pucyHoK 8.2, 6), T. e. yciosue (8.6) He cobmoaaercs,
3HaueHue Myit OTIpeIessatoT o opmMyIie

Myt =Ry -b-x-(1y —0,5%) + Ry (b'f —b)'h? '(ho —0,5-h} )+ Ree A (p—a'), (87)
IIpU 3TOM BBICOTY CoKaToi 30HBI 6eTOHa X OIIPEACIIATOT 1O (bOpMyHe

X = Rs'As_Rsc'As _Rb(bf _b)'hf . (8.8)
Ry -b

Pucyuox 8.2 — ono:xenue rpaHmubI CKATO# 30HBI B CEYUEHUH U3rn0aeMoro Kej1e300eTOHHOr 0
JJIEMEHTA
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8.1.11 3Hauenue b} , BBoIMMOE B pacyeT, NIPUHUMAIOT U3 YCJIOBUS, UYTO IIMPUHA CBECa

MIOJIKK B KOK/IyIO0 CTOPOHY OT pedpa jomkHa ObITh He Oojiee 1/6 mposiera ajieMeHTa u He 0oiee:
a) IpU HAIMYKMHU MONEepeuHbIX pedep uiau npu h; >0,1h — 1/2 paccTosHus B CBETY MEXIY

IPO/IOJIBHBIMU pebpamu;
0) mpu OTCYTCTBUHU MONEPEUHBIX pedep (MU MPH PACCTOSHUSAX MEKIAY HUMHU OOJBIINX, YeM

paccTosHUS MEXKIY MPOIOJILHBIMU pedpamu) U h; <0,1h-~ 6h% ;
B) IpU KOHCOJIBHBIX CBECAX IOJIKHU:
npu h; >0,1h ....... 6ht ;

mpu 0,05h <h} <0,1h ....3hf ;

npu h; <0,05h — cBechl HE yUUTHIBAIOT.

8.1.12 mpu pacyeTe MO MPOYHOCTH U3rMOAEMBIX DIEMEHTOB PEKOMEHIYETCs COOIIONATh
yenosue X < &g - hy.

B cnyuae, xorga no KOHCTPYKTUBHBIM COOOpa)X€HHMSM WJIM U3 pacyera I0 IMpelesIbHbIM
COCTOSIHUSIM BTOpPOHM TIpyNIbl IUIOLIAJb PACTSHYTOM apMaTyphl NpUHATA OONbIIEH, YeM 3TO

Tpebyercst st coGmomenust yeaous X < &R 'ho, JIOTIYCKAeTCsl TpenebHbId H3rularoiuit
MOMEHT Myt onpeaensats 1mo Gopmynam (8.4) wiu (8.7), moACTaBisAs B HUX 3HAYCHUS BBICOTHI

cxkaroii sousl X =& Ny

8.1.13 Ilpu cummerpuyHOM apmupoBanuy, korma Rg-A =R .-A, 3nadenune Mu

ONpeaENsIoT 1o GopMyIie
M. = Rs - A5 (hg — a'). (8.9)

Ecnu Beranciennas 6e3 yuera cxatoi apmatypsl ( A, = 0) BicoTa cxaroil 30HbI X<2a', B

dopmyity (8.9) MOACTABISIOT BMECTO ¢’ 3HAUYCHHUE
2

Pacuem BHEYEHMPEHHO CoHCambvlx 3J1eMeHmos

8.1.14 PacueT no mpoYHOCTH MPSIMOYTOJIBHBIX CEYEHUI BHELIEHTPEHHO CXKAThIX 3JIEMEHTOB
IIPOU3BOAT U3 YCIOBUS

N-e<Ry-b-x(hg—0,5%) + Ry - A (hy—a'), (8.10)

rae N — npojonbHas cuia OT BHEIIHEN Harpy3Ku;
€ — paccTOsTHUE OT TOYKHU MPHIJIOKEHHUS MPOJI0JIbHON cuibl N 70 LEHTpa TSHKECTH CEYEHHUS
pacTSHyTOM MM HauMeHee CKaToW (IpU IOJHOCTBIO CXKATOM CEYCHHM 3JIEMEHTA)
apMarypsl, paBHOE

he —
e:eo.n+OTa; (8.11)

3necb N — KOX(PQUIMEHT, YYUTHIBAIOUIMM BIMSHUE MPOJOJIbHOrO H3ruda (mporubda)
AJIEMEHTa Ha €Tr0 HECYIYI0 CITOCOOHOCTH U OMpeesieMblid coryiacHo 8.1.15;

eo—1o 8.1.7.

BricoTy cxxaToi 30HBI X ONPEIETSIOT:

X
a)npu &= e <&R (pucynok 8.3) mo popmyie
0
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x= NHFRs - A —Ree - A (8.12)
R, -

0) npu &= % > &g 1o (hopmyie

N+R5'As'1+gR _Rsc'As:
= 1-Cr . (8.13)
Rb-b+M
ho(1-ER)

Pucynok 8.3 — Cxema ycuJInii ¥ 31iopa HanpsiKeHUil B ce4eHNH, HOPMAJIbHOM K NPOI0JILHOM ocH
BHEHEHTPEHHO C:KATOI0 7KeJ1e300¢TOHHOI'0 3/J1eMEHTA, IPH pacyeTe ero 1o Npo4YHoCTH

8.1.15 3nauenue xko3dduumenTa N npu pacyere KOHCTPYKIMH MO HeaehopMUpOBaHHOM
CXeMe OIpPEALIISIIOT 10 popMyIie

n= 1N , (8.14)
1—
Ncr
rac N — OpoaoJibHasA cujia OT BHEIITHEN Harpysku;
Ncr — yCITOBHaAsE KpUTHUECKas CHIIa, ompenessieMas 1mo Gopmyie
2
n-D
NCF - |2 1 (815)
0

31ech D — ’KecTKOCTh kene300€TOHHOTO AIIEMEHTA B MPEIETBHO 110 MPOYHOCTH CTaINH;
lo — pacueTHas MHA BreMeHTa, onpeaessieMas cornacHo 8.1.17.
Homyckaetcst 3rauenue D onpenensts no dhopmyse

DzkbEbI +kSESISa

rne Ep, Es — Mmogynu ynpyroctu 6eToHa 1 apMaTypbl COOTBETCTBEHHO;
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I, Is — MOMEHTBHI WMHEpIMU TUIOMIAZCH ceueHUs OCTOHA W BCEW MPOJOJILHOW apMaTyphl
COOTBETCTBEHHO OTHOCHTEIBHO OCH, TMPOXOJAIICH uepe3 IEHTP THKEeCTH
MIOTIEPEYHOTO CEUCHHUS DIIEMEHTA;

X 0,15
b= ———
¢(0,3+38)
ks = 0,7,
@ — KOd()OULUEHT, YYUTHIBAIOIIUIA BIUSHUE JUIMTEILHOCTH JEHCTBHS HArpy3KH

M
i :1+M—Il, HO He Oouee 2;

1
3nech M1, Mi1 — MOMEHTBI OTHOCUTEIIBHO IIEHTPa HanboJiee pacTAHYTOTO MM HAUMEHEE CHKaToro
(TIpH LIETMKOM CKaTOM CEYEHHMH) CTEPKHS COOTBETCTBEHHO OT JIEHCTBHSI ITOJTHON
Harpy3Ky U OT JEMCTBUSI IOCTOSHHBIX U JIUTEIbHBIX HArPYy30K;
Oe — OTHOCHTEIBHOE 3HAUEHHE 3KCIEHTPUCUTETA MPOIOJIEHOW CHUIIBI eFO, IIPUHUMAEMOE
e menee 0,15 u He 6onee 1,5.

JlomyckaeTcsi yMeHbIIaTh 3HAa4eHHWE KOX(POHUIMEHTAa 1] C YYEeTOM pacHpeesCHHs
U3ru0arouX MOMEHTOB IO JUIMHE 3JIEMEHTA, XapakTrepa ero Je(OpMHUpPOBAHUS U BIMSHUSA
nporn0OB Ha 3HAYCHHWE W3TUOAIONMET0 MOMEHTa B pPAaCYeTHOM CEYCHHH ITyTEM pacyera
KOHCTPYKLIUHU KaK YIPYroil CUCTEMBI.

8.1.16 PacueT no mpoyHOCTH NPSIMOYTOJIBHBIX CEYEHUI BHELIECHTPEHHO CXKAThIX 3JIEMEHTOB
C apMaTypo#, pacHoOI0KEHHOH Yy MPOTUBOIOJIOKHBIX B IUIOCKOCTH M3rM0a CTOPOH CEUeHUs, pU

AKCUEHTPUCUTETE MPOAOJIBHON CHJIIbI & b urubkoctu b .59 nomyckaercs mpomssoxuTh 13
30 h

YCIIOBUS
N < Ny, (8.16)

rae Nut — mpenenbHOe 3HaYeHHE MPOJOJIbHOM CHIIbI, KOTOPYIO MOKET BOCHPUHATH 3JIEMEHT,
ornpeznensgeMoe 1o ¢popmyJie

Nui = (P'(Rb A+ R - As,tot)’ (8.17)

3/1eCh A — TIOMIalb OETOHHOTO CEYCHHUS,
As,tot — IUIOIIAb BCEN MPOIOIBLHON apMaTyphl B CEYEHNUH JIEMEHTA;

¢ — K03(PUIIMEHT, TPUHUMAEMBIH NPU JUIUTEIBHOM JEHCTBUM Harpy3ku no tabmnuue 8.1 B
3aBHCUMOCTH OT THOKOCTH 3JIEMEHTa; MpH KpPaTKOBPEMEHHOM JIEWCTBUM Harpys3Ku

3HAYCHUS () ONPE/ICIAIOT 110 JTHHEHHOMY 3aKoHYy, npuHuMas ¢=0,9 mpu Yo _1o u ¢
h

=0,85 npu 'FOZZO.

Taonuma 8.1

Knacc 6erona  nipu lo/h, pasHom
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 Pacuetnyro anuHy lo BHEUEHTPEHHO CXKATOTO 3JEMEHTa OINPEICNSIOT Kak st
AIIEMEHTOB PaMHOW KOHCTPYKIMHU C YYETOM €€ JAe(POpPpMUPOBAHHOTO COCTOSHHUS MpU Haubolee
HEBBITOJIHOM JUISl JIaHHOT'O D3JIEMEHTA pACIOJIOKEHUHM HAarpys3kd, NpUHUMas BO BHHUMaHUE
Heynpyrue aepopmanuy MaTepraaoB U HaJU4KUe TPELUH.
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JlomyckaeTrcsi pacyeTHYIO JUIMHY lo SJIEMEHTOB MOCTOSIHHOTO MOMEPEYHOrO CEUCHUS IO
niHe | mpu AecTBUM MPOA0JIbHON CHUJIBI TPUHUMATH PABHOMA:

a) JUIsl 3JIEMEHTOB C IIAPHUPHBIM OIMPAHUEM Ha JIBYX KOHLIAX —1,0l;
0) IS SJIIEMEHTOB C JKECTKOM 3aJenKoi (MCKIIIOYarome MOBOPOT OMOPHOTO CEUCHMS) Ha
OJIHOM KOHIIE€ U HE3aKPEIUIEHHBIM JIPYTMM KOHIIOM (KOHCOJIb) —-2,0l,

B) JUUIS 9JIEMEHTOB C IAPHUPHBIM HECMEIaeMbIM OITMPAaHUEM Ha OJHOM KOHIIC, @ Ha IPYTrOM
KOHIIE:

C J)KeCTKOH (0e3 moBOpOoTa) 3aeNIKON -0,7I;

C OJIATIMBOM (JOIYyCKAIOIIEH OrpaHMYCHHBIN TTOBOPOT) 3aACIIKOM —0,9I;

T') JUTSl DJIEMEHTOB C MOJIATIMBBIM MAPHUPHBIM OMHMPAHUEM (JIOTYCKAIOIIEM OrpaHUYCHHOE
CMEIIIEHHE OIOPHI) Ha OJTHOM KOHIIE, a Ha JIPYTrOM KOHIIE:

C JKecTKoH (0e3 moBOpOTa) 3aeNIKON —1,51;
C IOJIATIIMBOM (C OrpaHMYCHHBIM ITOBOPOTOM) 3aCIIKOM —2.0l;
) JUTSl 9JIEMEHTOB C HECMEIAEMBIMU 33J[SIKaMH Ha IBYX KOHI[AX:

JKeCcTKHMH (0e3 IoBOpoTa) - 0,5l;
NOJATIUBBIMU (C OTPaHUYEHHBIM TIOBOPOTOM) -0,8l,
€) JUIs DJIEMEHTOB C OTPAHUYCHHO CMEIAEMbIMU 3aJICIKaMH Ha JIBYX KOHIIAX:

)KecTkuMH (0e3 ToBOpOTa) —-0,8l;
MOAATIIMBBIMU (C OTPAaHUYCHHBIM ITOBOPOTOM ) -1,2l.

Pacuem yenmpanvno-pacmsanymuix snemenmos
8.1.18 Pacuer mo mnpo4yHOCTH CEUEHUU IEHTPAIBHO-PACTSIHYTHIX 3JIEMEHTOB CIEAYET
MIPOU3BOIUTH U3 yCIOBUS

N <Ny, (8.18)

rac N — MpoaoJbHAsA paCTAruBaromas Cuja OT BHCITHUX HArpy3o0K;
Nuit — mpeieibHOE 3HaUSHUE TPOI0BHOM CHITbI, KOTOPOE MOXKET OBITh BOCIIPHHSATO SJIEMEHTOM,
oTpeeIseMoit 1mo popmyiie

Nyt = Rs - As ot (8.19)

rae Astot — TUIONIA/Ib CEUCHUSI BCEH MPOIOILHON apMaTyphl.

Pacder BHELIEHTPEHHO PaCTAHYTHIX JIEMEHTOB

8.1.19 Pacuer mo npOYHOCTH MNPSMOYTOJBHBIX CEUEHUIH BHELEHTPEHHO PaCTSHYTHIX
3JIEMEHTOB CJIelyeT IPOU3BOIUTh B 3aBUCUMOCTH OT MOJIOKEHUS MPOI0JIbHON cHitbl N:

a) eciu npojosibHas cuia N npuioxkeHa Mexay paBHOACHCTBYIOIMMU YCUIIUM B apMaType
Su S’ (pucyHok 8.4, a) — u3 ycnosuit

N-e<My: (8.20)

N-e' <M, (8.21)

rae N-e u N-€' — ycunus oT BHEITHUX Harpy30K;

Myt u M Lt — TIPEACIBHBIC YCUITHSI, KOTOPhIE MOXET BOCTIPUHSThH CEUCHHE.

Venmus Myie 1 M ()y¢ onpenensiior o dpopmymam
Myt =Rs-As (hp—-a'" ); (8.22)

alt = Rs - As(hp —a) ; (8.23)
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0) ecnmu mpomonbHas cuiaa N mpuIokeHa 3a TpeneIaMu  PacCTOSTHUS  MEXKIY
PaBHOJICHCTBYIONIMMH YCHIIUI B apmMatype Su S” (pucyHok 8.4, 6) —u3 yciosus (8.20), onpenensist
npeaenbHbIid MOMEHT Myl 1o hopmyrie

Myt = Rp -b-X-(hg —0,5X) + Rge - As (hg - @), (8.24)
IIPU 3TOM BBICOTY C3KaTOM 30HBI X OIPEIEINAIOT 10 popmyJie
Ry-A—Ry.-A; —N
X = sc . 8.95
N (8.25)

Ecim nosydeHHoe u3 pacdera 1o dpopmyie (8.25) 3nauenne X > &g h() , B popmyiny (8.24)

[IOACTABIIAIOT X = @R 'h, rae Er onpenensor coracuo 8.1.6.

Ab

a — MeXIly PaBHOJICHCTBYIOIIMMH yCUIINN B apMaType S u S’;
0 — 3a TIpe/iesIaMy PaCcCTOSIHUH MEX]Ty PaBHOJICHCTBYIOIUMH YCHIIHI B apMatype S u S’

Pucynok 8.4 — Cxema ycuiinii ¥ 31opa HanpsKeHUWil B ce4eHNH, HOPMAJIbHOM K NPOI0JILHOM ocH
BHELICHTPEHHO PACTSHYTOI'0 #KeJ1e300eTOHHOT0 3JIEeMEeHTAa, IPH pacyeTe ero 1mo NPo4YHOCTH NpPH
NPUJI0KEeHUHU NMPOAOJILHON cuiibl N
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Pacuem no npounocmu HopmanvHvix ceueHull Ha OCHO8e HENUHEUHOU 0edhOpMAaAyUOHHOL
Mooenu

8.1.20 Ilpu pacuere Mo MPOYHOCTH yCWIMS U AcPOpMAIMK B CEYCHUH, HOPMAIBHOM K
IPOJIOJIBHOM OCH 3JIEMEHTA, OINpPEIEIIAIOT Ha OCHOBE HEIMHEHHOW NeOpMalMOHHOM MOJENH,
UCIOJNIB3YIOLICH ypaBHEHHS PaBHOBECHS BHEUIHMX CHJI U BHYTPEHHUX YCWIMH B CEUECHUU
3JIEMEHTA, a TAK)Ke CJIETYIONINX MOJ0KEHUH:

- pacrmpenenieHne OTHOCUTENBHBIX AedopMarii 6eToHa U apMaTypbl MO BBICOTE CEUCHUS
3JIeMEHTa IPUHUMAIOT IO JTUHEHHOMY 3aKOHY (TMIIOTe3a TUIOCKUX CEYCHH);

- CBSI3b MEXKIY OCEBBIMU HANPSOKEHUSMH M OTHOCHUTENBHBIMU JnedopmanusmMu OeToHA H
apMaTypbl IPUHUMAIOT B BUJIE TMarpaMM COCTOsIHUS (IedhopMUpOBaHUs) OETOHA U apMaTyphl;

- CONpPOTHBIICHHE OETOHA PACTSHYTOW 30HBI JOMYCKACTCS HE YUYHUTHIBATH, IPUHUMAS TPU

&y 20 Hanpspxenus opj =0. B oTaenpHbIX cinydasx (HampuMep, U3rubaeMble U BHELICHTPEHHO

ckaTble OETOHHBIE KOHCTPYKIMH, B KOTOPBIX HE JIOMYCKAIOT TPEUIMHBI) pacyeT Mo MPOYHOCTH
MPOU3BOJIAT C YUETOM pabOThl PACTIHYTOrO OETOHA.

8.1.21 Ilepexon oT 3MIOPHI HAMPSHKEHUI B OeTOHE K 00O0OUICHHBIM BHYTPEHHUM YCHIIUSM
ONpEAENA0T C TIOMOIIBI0 MPOLEAYPbl UHCICHHOTO MHTEIPUPOBAHUS HANPSDKEHUH 110
HOPMaJIbHOMY CEUYEHHIO. J[Js 3TOro HOpMallbHOE CEYEHHE YCJIOBHO pa3leisIIOT Ha Majble
YUYaCTKH: MPH KOCOM BHEIEHTPEHHOM CXAaTWUU (PACTSHKEHUH) M KOCOM HM3THOE — IO BBICOTE M
[IMPUHE CEYCHUS; MPU BHEIECHTPEHHOM CKaTUU (PacCTSHDKEHMHM) W W3TMOE B IUIOCKOCTH OCH
CUMMETpPUHU TONEPEYHOr0 CEYEHHUs 3JIEMEHTa — TOJIbKO MO BbICOTE ceueHus. Hampsokenust B
mpeJienax MaJlbIX y4acTKOB MPUHUMAIOT PABHOMEPHO paclpe/IeieHHbIMU (YCPEAHEHHBIMHU).

8.1.22 Ilpu pacyere 371eMEHTOB C UCIIOJIb30BaHUEM J1€(POPMALIMOHHON MOJIENH TPUHUMAIOT:

- 3HAQYEHUSA CXKUMAIOLIEH NpPOAOIBHONW CHJIBI, a TaKXkKe CHKUMAIOIUX HAMPSOHKCHUH |
negopmanuii ykopoueHus: 0€TOHa U apMaTyphl CO 3HAKOM «MHHYCY;

- 3HAYEHUS PACTATHBAIOIICH MPOJOIHHON CHIIBI, & TAK)XKE PACTATUBAIOIIUX HAMPSDKEHUN U
negopManuil yIUIMHEeHHS OETOHA U apMaTyphl CO 3HAKOM «ILITFOCY.

3HAKUM KOOPAMHAT LIEHTPOB TSDKECTU apMaTypHBIX CTEP)KHEW U BBIJCIICHHBIX Y4YacTKOB
0eToHa, a TakXe TOYKHM NPUJIIOKEHUS MPOJOJBHOM CHIJIBI MPUHUMAIOT B COOTBETCTBUHU C
Ha3HaueHHOU cucteMoil koopauHat XOY. B oOmieM ciydae Havajao KOOPAMHAT 3TOH CHCTEMBI
(Touka 0 Ha pucyHKe 8.5) pacmoyararoT B MPOU3BOJIBHOM MECTE B MPEJIENIax MOMEPEYHOTO CEUCHUS
DIIEMEHTA.
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Pucynok 8.5 — PacueTHasi cxemMa HOPMAJILHOTO CeYEHHS JKeJ1e300€ TOHHOT0 JIeMEeHTA

8.1.23 Ilpu pacuere HOpPMaNbHBIX CEYEHMH [0 MPOYHOCTH B 0OILIEM cllydae
(pucyHOK 8.5) HCTIONB3YIOT:

YpaBHEHUS DPABHOBECHUSl BHEIIHHUX CWJI M BHYTPEHHHUX YCWIMH B HOPMaJbHOM CEUEHUU
JJIEMEHTa:

M, = Zilcbi Aoi -+ Zyi +Zj;cssj AL (8.26)
I\/Iy = Zilcbi - Py 'Zbyi +§j:GSj 'Asj 'Zsyj ; (8.27)
N = Zilcbi - Ay +Zj:cssj A (8.28)
ypaBHEHUS, OMPEACIISIONINE pacipeaeieHne qe(opMaliHii 10 CCUYCHUIO HIEMEHTa
€pi = €0 +iX-bei +%-Zbyi X (8.29)

(8.30)

1 1 )
Esj =80"'r_'zsxj +r_'Zsyj’

X y

3aBHCHMOCTH, CBSI3bIBAIOIIME HAIPSHKEHUS U OTHOCUTENbHbIE JedopManuu OeToHa U
apMaTypbl

Opi = Ep * Vi i ; (8.31)
Ogj = Egj - Vgj "€ (8.32)

B ypaBHeHHsX (8.26) — (8.32):
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My, My —u3rubaromype MOMEHTBHI OT BHENIHEW Harpy3kKd OTHOCHUTEIIBHO BBIOpAHHBIX
U pacroyiaraeMblX B Mpejesiax IMOMNEpPeYyHOro CEYeHUsl 3JIEMEHTa KOOPAMHATHBIX
oceil (COOTBETCTBEHHO JACUCTBYHOHMX B IUIOCKOoCcTsIX XOZ wu YOZ wiu
napajuieJIbHO UM), OIpeiesieMble 0 (hopMyIam:

M, =M, +N-g,: (8.33)
My =My +N-e, (8.34)

3aeck Mxd, Myd — n3rubaromzie MOMEHTHI B COOTBETCTBYIOIIHX IUIOCKOCTSX OT BHELITHEH Harpy3KH,
oTpeneNnseMble U3 CTATUYECKOTO pacueTa KOHCTPYKIIHH.
N — mpomosibHas cuila OT BHEIIHEH HArpy3KH;
€x, €y — PACCTOSIHHUS OT TOYKH MPUIOKEHUS MPOAOIBbHOM cuiibl N 10 COOTBETCTBYIOIIUX
BBIOpAHHBIX OCEH;
Abi, Zbxi, Zbyi, Gbi — IJIOIIAIb, KOOPAUHATHI LIEHTPA TSHKECTH i-r0 y4acTka OSTOHA U HAIPSDKCHUE
Ha YPOBHE €r0 IIEHTPa TSKECTH;
Asj, Zsj, Zsyj, Osj — IIOIIAQb, KOOPAMHATHI IICHTPA TSDKECTH [-TO CTEpXKHS apMaTtypbl |
HaNpsDKCHNUE B HEM;
€0 — OTHOCUTEINIbHAS JieopMalMsl BOJIOKHA, PACIOJIOKEHHOIO Ha IepecedeHuu
BBIOpaHHBIX Oceil (B Touke 0);

é, % — KPUBHM3HA TIPOJOJILHOW OCH B pPacCMaTPHUBAEMOM IOTIEPEYHOM CEUYCHUH
3JIEMEHTA B IUIOCKOCTSIX ACHCTBUS U3TNOAIOIUX MOMEHTOB M, u M,

Eb — HayanpHbI MOAYJIb YIPYTOCTH O€TOHA;

Esj — MOyIb YIIPYTOCTH J-T'O CTEPIKHSI apMAaTyPBbL;

Vbi — K03 GHUIHUEHT YIIPyrocTH OETOHA I-r0 yJ4acTKa,

Vsj — KO3 (OUIMEHT yIPYrOCTH J-TO CTEPXKHS apMaTyphl.

Koa¢p¢unmeHTsl Vpi ¥ Vsj IPUHAMAIOT 110 COOTBETCTBYIOIIUM JHArpaMMaM COCTOSHHUS
Oerona u apmarypsi (6.1.19, 6.2.13).

3naueHuss KodPQUIMEHTOB Vhi U Vs ompeaenstorT mno dopmynam (8.35) u (8.36) kak
COOTHOILLIEHUE 3HAYeHMH HampsHkeHU u  naedopmauuid JUIsi  paccMaTpUBAEMbIX TOYEK
COOTBETCTBYIOIUX IUAarpaMM COCTOSIHUS OETOHA M apMaTypbl, IPUHATHIX B pacyeTre, JeJIEHHOE Ha
MOJ1yJIb yrIpyroctu 6etoHa Ep u apmaTypsl Es (pu 1ByxJIMHEHHON AuarpaMMe COCTOSIHUS O€TOHa
— Ha NPUBEICHHBIM MOAynb nAedopMmanuu cxaroro 06eroHa Epred). [Ipu 3TOM HCHONB3yIOT
3aBUCHUMOCTH «HampsbkeHue — nedopmanus» (6.5)—6.9), (6.14) u (6.15) Ha paccmaTpuBaeMbIxX
yydacTKax Juarpamm.

Op;
Vpi == —; (8.35)
Ep - &pi
G .
Vg =—3— (8.36)
Esj -&sj

[Tpu craTuueckoM pacueTe KOHCTPYKIHMH M0 HelehOpMUPOBAHHON cxeMe 3HaueHus M, u
M, onipenieNsoT ¢ y4eTOM BIMSHUS IpOru6oB cornacHo 8.1.2.

8.1.24 Pacyer HOpMaJbHBIX CEUEHUHN IKEIE300€TOHHBIX 3JEMEHTOB IO MPOYHOCTHU
IIPOU3BOIAT U3 YCIIOBUM:

\Sb,max\ S eyt ; (8.37)
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Es,max < Es ult (8.38)

r7ie €bmax — OTHOCUTENbHAs Aedopmaius Haubojiee CKaToro BOJOKHA O€TOHAa B HOPMaJbHOM
CEYCHMHU DJIEMEHTA OT JICUCTBUS BHEIIHEH HArpy3KH;

€smax — OTHOCUTENbHAs  Aedopmanust Haubojiee  PACTIHYTOrO  CTEPXKHS — apMarypbl
B HOPMAJIbHOM CEYEHUU AJIEMEHTA OT JACHCTBUS BHEIIHEW HATPY3KU;

€bult — IpE/IeIbHOE  3HAYEHHE OTHOCUTENbHOM Jedopmanuu OeTOHAa TIpU  CXKaTUH,
npuHUMaeMoe coraacHo 8.1.30;

€s,ult — IPEIETIPHOE  3HAYEHHE OTHOCUTEIbHOW JAeopMali  YUIMHEHUS apMaTyphl,
npuHUMaeMoe cornacHo 8.1.30.
8.1.25 JIns >xene300€TOHHBIX 3JIEMEHTOB, Ha KOTOPHIC ICUCTBYIOT M3THOAFOITIE MOMEHTHI

JIBYX HAIpaBIICHUH ¥ MPOI0JIbHAsS cHiia (pUCYHOK 8.5), nedopMariuu 6€ToHa Epmax U APMATYPHI €

smax B HOPMaJbHOM CEYEHUH MPOU3BOJILHOW (POPMBI OINPENENIOT W3 PEUICHHUS CHCTEMbI
ypaBHeHu (8.39) — (8.41) c ucnonp3oBanueM ypasuenuii (8.29) u (8.30)

MX:Dll'i'FDlz'i"'Dlg'So; (839)
X ry
1 1
My:Dlz'—+D22'—+D23'80; (840)
I’X I’y
1 1
X y

XKecrroctubie xapakrepuctuku Djj (i,j = 1,2,3) B cucreme ypasuenwuii (8.39) — (8.41)
OIPE/ICIISIOT 1O popMyiam

Dy = Zi:Abi +Z5i - Ep - Vi +Zj:Asj 125 "Eg -V (8.42)
D2, =§Abi Zgyi - Ep - Vi +%Asj Zg;Eg Vg ; (8.43)
Dy = ? Ani - Zoxi * Loyi - Ep - v + % A Loy Ly - Egj -V (8.44)
Dis = % Avi - Loxi - Ep - Vi + % Asj L Egj vy s (8.45)
D,, = Z A Ly Byvyi+ ZJ: ALy -Eg vy, (8.46)
D33 =§i:Abi,Eb “Vpi +Zj)ASJ- Egj v - (8.47)

O6o03HaueHus B popmynax — cM. 8.1.23.

8.1.26 /i >kene300€TOHHBIX 3JIEMEHTOB, Ha KOTOpbIE NEHCTBYIOT TOJBKO M3THOaroliue
MOMEHTHI JIByX HampaBieHuit My u M, (kocoit u3ru6), B ypaBueHnut (8.41) npuaumatotr N=0.

8.1.27 Jlns BHEUEHTPEHHO CXXaTbIX B IUIOCKOCTH CHMMETPUH IONEPEYHOrO CEUYECHMS
&Kene300€TOHHBIX JIEMEHTOB M PacIOIOKEHUH Ocu X B 3TOH IJIOCKOCTH B ypaBHEHMSX (8.39)—
(8.41) mpunumatot M,=0 u D12=D22=D23=0. B 3TOM city4yae ypaBHeHHs] paBHOBECHS UMEIOT BHI:

1
My = Dll'r_"' Dy3-€; (8.48)

X
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1

X

8.1.28 Jlns nzrnbaempIX B INIOCKOCTH CUMMETPHUH MTOTIEPEYHOTO CEUSHHS KeNe300eTOHHBIX
3JIEMEHTOB M PACIOJIOKEHUSI ocH X B 3TOH TUIOCKOCTH B ypaBHEeHHX (8.39)—(8.41) mpuHUMAaOT
N=0, My=0, D12=D2>=D»3=0. B 3TOM cirydae ypaBHEHUsI paBHOBECHSI UMEIOT BU/I;

1
My =DBu1- =+ Dig-€o; (8.50)

X

1

X

8.1.29 Pacuer mo mpoOYHOCTH HOPMAJIBHBIX CEYCHUN BHEIICHTPEHHO CXKATHIX OETOHHBIX
AJIEMEHTOB IMPHU PACIOJIOKEHUHM MPOJIOJIBHON CKUMAIOIIEH CUIbl B Mpelesax MONepPeuHOro
CEUeHHUs »dJeMeHTa Npou3BoJAT u3 ycnoBus (8.37) cormacno 8.1.24-8.1.28, mpuHumasi B
dopmynax (8.42)—(8.47) mns onpenencuus Dij rutomaas apmatypsl Asj = 0.

Hnst m3rnbaeMbIX M BHEUEHTPEHHO CXKATBhIX OETOHHBIX JJIEMEHTOB, B KOTOPHIX HE
JOMYCKAIOTCS TPEIIMHBI, pPacyeT MPOU3BOIAT C YyYeTOM paboThl pacTIHyTOro OeToHa B
MOTIEPEYHOM CEUCHHH JIEMEHTA U3 YCIIOBUS

Ebtmax < Ebtult, (8.52)

TZIe Ebtmax — OTHOCUTENbHAS IeopMannsi Hanbosee pacCTIHyTOr0 BOJIOKHA OETOHA B HOPMAJTbHOM

CCUCHHUH PJIEMEHTA OT JICHCTBHUS BHEIIHEN Harpysku, ornpeacirsicMasn CoriiaCHoO 8.1.25—
8.1.28;

Ebtult — IPEJIeIbHOE 3HAUYEHUE OTHOCUTENIbHOW nedopmanuu OeToHa MHpPU PaACTSHKEHHH,
npuHUMaeMoe cornacHo 8.1.30

8.1.30 IlpenmenbHble 3HAYCHHWS OTHOCHTENBHBIX aedopMmaruii OGeToHa &phuit  (Ebtult)
IPUHUMAIOT TNpPU JABY3HAUHOM smiope nedopManuii (c:kaTue U pacTsKEHUE) B IMONEPEUHOM
ceueHHMH OeToHa syeMeHTa (M3ru0, BHEIEHTPEHHOE CXKaThe WM pacTsKeHHe ¢ OOJbIIMMHU
IKCIIEHTPUCUTETAMH) PABHBIMH €h2 (Ebt2).

ITpy BHELIEHTPEHHOM CKaTUU WM PACTSHKEHUH 2JIEMEHTOB U PaCPEEIIEHNH B IIOIIEPEUYHOM
ceueHHH OeToHa »ayeMeHTa JedopManuil TOJBKO OJIHOTO 3HAKa Ipe/eibHble 3HAuYeHUs
OTHOCHTENBHBIX Jieopmaruii 6eToHa epult (€btult) OMIPEAENIAIOT B 3aBUCUMOCTH OT COOTHOLIEHHS

nedopmaiuii GeToHa Ha TPOTHBOMONOKHBIX TPAHSX CEUCHUs dNEMEHTa €1 U €2 (|eg]2ey) TO

dbopmynam:
& .
Epult = Eb2 ~ (€p2 —Sbo)'g— ; (8.53)
2
al
Ept,ult = Ebt2 — (Ebt2 — nto)” o (8.54)
2

TJI€ €b0, €bto, €b2 U Ept2 — IEPOPMALIMOHHBIE MTAPAMETPhl PaCUETHHIX JHAarpaMM COCTOSHUS OeToHa
(6.1.14, 6.1.20, 6.1.22).
[IpenenpHble 3HAUEHUS OTHOCHTEIBHON JedopMalvud apMaTypbl &Esult MPUHUMAIOT
PaBHBIMH:
0,025 — st apMaTypsbl ¢ PU3MUECKUM MPENIETIOM TEKYUeCTH;
0,015 — m1st apMaTypsl C YCIOBHBIM MPEACIIOM TEKYUYECTH.
PacueT o Npo4HOCTH Ke1e300€TOHHBIX 3J1€eMEHTOB NPH JAeiiCTBUH NMONEPEeYHbIX CHJI
Obuwue nonodsicenus
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8.1.31 PacyeT mo mpoYHOCTH KEJIE€300€TOHHBIX JIEMEHTOB MPH JIEHCTBUH MTOTIEPEUHBIX CHJT
IIPOU3BOJAT HA OCHOBE MOJIETIN HAKJIIOHHBIX CEUEHUM.

[Ipu pacuere Mo MOJEIM HAKJIOHHBIX CEUYEHUH JTOJDKHBI ObITH 0OeCreyeHbl MPOYHOCTD
3JIEMEHTA MO IO0JIOCE MEXIY HAKJIOHHBIMH CEUEHUSIMU M HAaKJIIOHHOMY CEUEHHUIO Ha JIEWCTBHE
MOTEPEUHBIX CUJI, & TAKXKE MPOYHOCTD 10 HAKIIOHHOMY CEYEHHIO Ha JIeHCTBUE MOMEHTA.

[IpoyHOCTP 1O HAKIOHHOW MOJOCE XapaKTepU3yeTCs MaKCHUMAJIbHBIM 3HAYEHHEM
MOTIEPEYHON CHUJIbI, KOTOPOE MOKET OBITh BOCIPHUHITO HAKJIOHHOM MOJIOCON, HAXOMASIIEHCS O
BO3JICUCTBUEM CKMMAIOLIUX YCUIUHN BJOJb IIOJIOCHl U PACTATMBAIOLINX YCUIIMN OT IOIEPEYHOU
apMatyphbl, epeceKkaroleil HakJIoHHYyI0 noJiocy. [Ipu 3ToM nmpoyHOCTh GETOHA OMPEIENIOT M0
COIIPOTHBIICHUIO OETOHAa OCEBOMY CXKAaTHIO C YYETOM BJIMSHHUS CIOXHOTO HAIPSHKEHHOTO
COCTOSTHUSI B HAKJIOHHOI mosoce.

Pacuer o HaKJIOHHOMY CEYEHHIO Ha AECWCTBUE MONEPEYHBIX CHJI MPOU3BOAAT Ha OCHOBE
YpaBHEHHUS PAaBHOBECHS BHEIIHUX U BHYTPEHHHUX MOIMEPEUHBIX CUJI, IEHCTBYIOIIUX B HAKIIOHHOM
Ce4eHuH ¢ JUIMHOM npoekuuu C Ha IPOJOJIBHYIO OCh 3JI€MEHTAa. BHYTpeHHME onepeyHble CUlbl
BKJIIOYAIOT TONEPEUHYI0 CHUJIy, BOCIHPUHHUMAaeMyl0 OETOHOM B HAaKIOHHOM CEUEHUHU, U
IIONEPEYHYI0 CHUJIy, BOCHPHUHMMAEMYIO II€PECEKAIOUIE HAKJIOHHOE CEYEHUE IONEepPEHYHOMN
apmarypoii. [Ipu 3Tom nonepedHbie CUITbI, BOCIIPUHUMAEMble OETOHOM U MONEPEYHON apMaTypou,
ONpEAEIAIOT 0 CONPOTHBICHUSAM OETOHA M IMONEPEYHOM apMaTypbl PAacTSDKEHUIO € YYETOM
JUTMHBI TpoeKuu C HAaKJIOHHOTO CEYEHUSI.

Pacuer o HaKJIOHHOMY CEYEHMIO Ha JEHCTBIE MOMEHTA IPOU3BOIAT HA OCHOBE YPaBHEHUS
paBHOBECHSI MOMEHTOB OT BHEIIIHUX U BHYTPEHHUX CHUJI, ICHCTBYIONIUX B HAKJIOHHOM CEUYEHHUU C
JUIMHON npoekiu C Ha MPOJI0JIbBHYIO OCh 3jleMeHTa. MOMEHThI OT BHYTPEHHUX CHJI BKIIIOYAIOT
MOMEHT, BOCIPUHUMAEMbI TMepeceKarollell HAKJIOHHOE CEYeHHE TMPOJIOJIbHOM pacTIHYTON
apMaTypoi, ¥ MOMEHT, BOCHPUHMMAEMbIil IEPECEKAIOIIEH HAKIOHHOE CEYEHUE IONEPEYHON
apmatypoil. Ilpu 3TOM MOMEHTBI, BOCIIPHHHMAeMble MPOAOJILHOM U MONEPEYHON apMaTypo,
OIPEAEIISAIOT 110 COIPOTUBIICHUAM MPOA0IbHON U IONIEPEUHOI apMaTyphl PaCTSHKEHUIO C YUETOM
JUTMHBI TpoeKuu C HAaKJIOHHOTO CEYeHUSI.

Pacuem orcenesobemonnvix snemenmos no nonoce mMexicoy HakIOHHbIMU CeYeHUAMU

8.1.32 Pacuer u3rubaembIix XeNe300€TOHHBIX JJIEMEHTOB MO OETOHHOW IOJIOCE MEXKIY
HAKJIOHHBIMH CEYEHHUSIMU MPOU3BOJST U3 YCIOBUS

Q< oy Ry -b-hy, (8.55)

rae Q — nmonepeyHasi cujia B HOpMaJIbHOM CEUEHUH JJIEMEHTa;
Qb1 — KO3 UIUEHT, TPUHUMAaeMblil paBHbIM 0,3.
Pacuem scenezo06emonnvix s1eMeHmo8 no HaKIOHHbIM CeYEHUAM Ha OeliCmeue NonepeuHvlx
cun
8.1.33 Pacuet u3rnubaeMbIx 3JIEMEHTOB 10 HAKIIOHHOMY CEUEHHIO (PUCYHOK 8.6) IPOU3BOIAT
U3 yCJIOBHUs

Q< Qb + st , (8.56)

rae Q — monepeyHasi cuila B HAKJIOHHOM CEUEHHMM C JIMHOM mpoekiuu C Ha MpOJO0JibHYIO OCh
JJIEMEHTA, OIpeessieMasl OT BCEX BHEIIHUX CHJI, PACIIOJIOKEHHBIX 10 OJHY CTOPOHY OT
paccMaTpUBAaEMOr0 HAKJIOHHOTO CEYEHMs; NMPH ATOM YUUTHIBAIOT Hauboljiee OracHoe
3arpy’kKeHHe B Mpejierax HAKJIOHHOIO CEYEHNS;
Qb — monepeuHas cuia, BOCIpUHUMaeMas 6ETOHOM B HAKJIOHHOM CEUYEHUH;
Qsw — TToTIepeyHast cuia, BOCIpUHUMAaeMasi IOTIEPEYHON apMaTypoil B HAKJIOHHOM CEUCHHH.
[Tonepeunyto cuny Qp onpeaenstoT no Gopmye

Ryt -b-h§
Qb:(sz bt 0

c , (8.57)

HO IPUHUMAIOT He Oonee 2,5Ry; -b-hy 1 He menee 0,5Ry -b-hy;
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b2 — K03 HUIMEHT, TPUHUMAEMBIH paBHBIM 1,5.

Pucynoxk 8.6 — Cxema ycuiuii mpu pacyere :Kej1e300€TOHHBIX 3JIEMEHTOB 10 HAKJIOHHOMY Ce4eHHUIO
HA JleliCTBHeE MONePeYHbIX CHJI

Yeunre Qsw U1 TOMEPEYHOM apMaTypbl, HOPMAJIbHOW K TMPOJOJIBLHONW OCH 3JIEMEHTa,
OTIPEACIISIOT 1O hopMyJie

Qsw = Psw " Gsw " C, (8.58)

r/ie Qsw — K03 dunment, npuHuMaemsbiid paBHbM 0,75;
Osw — YCHJIHE B TIOMIEPEYHOM apMaType Ha CIUHHUILY JJIHHBI JJIEMEHTA, PaBHOE

:st'Asw'

- (8.59)

sw
w

Pacuer MPOU3BOJAT IJIA pAaa PaCIIOJIOKCHHBIX 110 JJIMHC 3JICMCHTA HAKIIOHHBIX ceueHun
npy HauboJiee OMACHOM THHE TPOoeKIuK HakioHHOoro cedenus C. [Tpu atom amuny mpoekmun C
B dopmyiie (8.58) mpunumaroT He Meree 1,0 ho u He 6oee 2,0 ho.

JlomyckaeTcsi POU3BOAUTh pacyeT HAKJIOHHBIX CEUCHHUH, HE paccMaTphBas HAKIOHHBIC
CEYEHUS IIPU OIPEICIICHUH MONIEPEYHON CHJIIbI OT BHEIIHEH HArpy3KH, U3 yCIOBHUS

Q1 < Qpg + Qg1 (8.60)
rac Ql — HnonepeUHad Crujia B HOpMaJIbHOM CCUCHUH OT BHEIITHEH Harpysku;

Q1 =0,5Ry; -b-hy:; (8.61)

Qsw1 =0sw o (8.62)

[Tpu pacnonoxkeHnn HOPMaJIbHOI'O CEYEHHUs, B KOTOPOM YUUTBIBAIOT MONepeunyto cuiy Qu,
BOJI3M OMOPBI HA PACCTOSIHUU a MeHee 2,5Ng pacuer u3 ycnoBus (8.60) mpou3BOAAT, YMHOXKAsS

3HayeHus Qpi, ompexaensiembie 1o ¢opmyne (8.61), Ha kodhduIMEeHT, paBHBIN HO

alhy’
npuHUMaroT 3HaueHue Qb1 He Ooee 2,5Rnt-b -ho.

[1pu pacronoXeHur HOPMATBHOTO CEYCHUSI, B KOTOPOM YYHTBIBAIOT MONEpedHyo crry Q1,
Ha paccTOSsHUU a MeHee No pacyer u3 ycnoBus (8.60) mpous3BoaaT, yMHOXas 3HaYeHHE Qsw,1,
omnpenenseMoe o Ghopmyie (8.62), Ha ko3 durueHt, paBusbiii a/ho.

[MonepeuHyto apMaTypy YYUTBIBAIOT B PacieTe, €CIIM COOTI0AETCS YCIOBUE

gsw> 0,25R,, b
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JlomyckaeTcsi yYUTHIBAaTh MOMEPEUYHYIO apMaTypy M IPH HEBBIIOIHEHHH 3TOTO YCIOBHS,
ecnu 3HaueHue Qp B ycroBuu (8.56) onpenensts mo hopmyine

Qb:4(Pb2'h§'QSW/C’

U IPUHUMATH €T0 C YYETOM OTpaHu4YeHuid K popmyre (8.57).

S
o o W
[[lar momepedHoil apMaTypbl, YYUTHIBAEMO B pacyere, PN JOJIKEeH ObITh He OoJblle
0

snauenns “wmax _ Rot0-ho.
ho Q

[Tpu oTCYyTCTBUY MONEPEYHON apMaTyphl WIM HApYIIEHUH BBIIICyKa3aHHBIX TPeOOBAaHUH, a
TaKKe MpUBeACHHBIX B 10.3 KOHCTPYKTHBHBIX TPEOOBAHUI pacyeT MpOU3BOAAT U3 ycinoBus (8.56)
i (8.60), npunumas ycunue Qsw ninut Qsw,1 paBHBIM HYJTIO.

[Toriepeunast apMaTtypa I0JKHa COOTBETCTBOBATh KOHCTPYKTUBHBIM TPEOOBAHHUSIM,
npuBeneHHbIM B 10.3.

8.1.34 BiusHuE CKUMAMOIIUX W PACTATUBAIONIMX HAMPSDKEHHA MPHU pacdyere Mo TOJoce
MEXy HAKJIOHHBIMH CEYCHHSMHU U 10 HAKIOHHBIM CEYCHHUSM CIIEAYET YUHUTBHIBATH C TIOMOIIBIO
KO3 UITMEHTA (Pn, HA KOTOPBI YMHOXKAIOT MIPABYIO YacTh yciioBui (8.55), (8.57) wim (8.61).

3HavyeHus K03puumeHTa @n IPUHUMAKOTCS PABHBIMH | — JUTsl U3THOAEMBIX KOHCTPYKITHIA
0e3 npenBapUTEIbHOTO HAPSHKEHHUS apMaTyphl. B OCTabHBIX CiTy4asx MPUHUMAIOT 3HAYEHUS
K03((pUIMEHTA (n PAaBHBIMU:

1+ Gﬂ — IIpu 0< chS 0,25Rb1
Ry
1,25 —1pu 0,25Rp < 6, < 0,75Ry;
5.01— Ter , —1pu 0,75Rp < 6 < Ry;
b
O-t

- —1pu 0 <ot<Ru,
2R,,

IJIe Gep U Gt — CPEJHHME CKUMAIOIIEe M pacTATUBAIOIIEe HANPSDKEHUS B OETOHE OT
BO3AECUCTBUS MPOJOIBHBIX CHJI, IPUHUMAEMBbIE TTOJI0KUTEIbHBIMU.

BennuuHbl Gy W Ot NMPUHUMAIOT KaK CpPEAHHE HANPSHKCHHUS B CEUYCHUSX DJIEMEHTOB.
JlomyckaeTcsi BEIMUUHBI Gcp U Gt OTIPENIENIATH 0€3 y4eTa apMaTyphl IPU COAEPKaHUM MTPOIOIBHOM
apMaTypsl He 6osee 3 %.

Pacuem oicenezo6emonmvix 21eMeHmo8 no HAKJIOHHbIM CeYEHUAM HA Oelticmeue MOMEHMO8

8.1.35 Pacuer »xene300€TOHHBIX 3JIEMEHTOB MO HAKJIOHHBIM CEUEHHSIM Ha JelcTBUE
MOMEHTOB (pPUCYHOK 8.7) MpOU3BOAT U3 YCIOBUSA

M <M +Mg,, (8.63)

rae M — MOMEHT B HAaKJIOHHOM CEYEHHH C JIUHOW mpoekunu C Ha IpOJOJIbHYIO OCh AJIEMEHTA,
OHpGHGJ’IHGMBIfI OT BCE€X BHCHIHUX CHII, PACIIOJIOXKCHHBIX II10 OJHY CTOPOHY OT
paccMaTpuBaeMOro HaKJIOHHOTO CEYEHMs, OTHOCUTEIIbHO KOHIIa HAaKJIOHHOTO CEYEHUs
(touka 0), TPOTHBOIOIOKHOIO KOHIy, y KOTOPOIrO pacroJyiaraercs IpoBepseMas
MpOoJOJbHAS apMaTypa, MCHOBITHIBAIONIAS PACTSHKEHHME OT MOMEHTa B HAKJIOHHOM
CEYCHHH; PY DTOM YUUTHIBAIOT HAaMOOJIee OMAaCHOE 3arpy’KeHHe B IIpeiesiaX HaKJIOHHOTO
CEUYCHMUS;
Ms — MOMEHT, BOCHPUHHUMAEMBIH MPOJOJIBHON apMaTypoil, MepeceKaroeil HaKIOHHOE
CeueHHe, OTHOCUTETIFHO MPOTUBOMOIOKHOTO KOHIIA HAKJIOHHOTO ceueHus (Touka 0);
Msw — MOMEHT, BOCHPHUHMMAEMbId TONEPEYHON apMaTypor, MepeceKaroled HaKIOHHOE
ceueHue, OTHOCUTEIHLHO MTPOTUBOMOIOKHOTO KOHIIA HAKJIOHHOTO ceueHus (Touka 0).
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MowmeHT Ms onpenenstoT no ¢popmyiie
M =N, -z, (8.64)

rae Ns — ycunue B MpooJIbHOM pacTSHYTOM apMarype, IpuHUMaeMoe paBHbIM Rs-As, a B 30He
aHKepOBKH orpenensiemoe cornacuo 10.3.21-10.3.28;
Zs — IJICYO BHYTPEHHEH Mapbl CUIT; IOIycKaeTcs npuHuMaTth Zs =0,9ho.
MomeHT Msy U1 TONepeyHON apMaTyphbl, HOPMAJIBHON K IMPOJOJILHOM OCH 3JIEMEHTa,
OTIPEACIISAIOT 1O hopMyJie

Mg, =0,5-Q4,-C , (8.65)

rae Qsw — ycuiiue B OMepeuHoi apMaType, IpUHIMAaeMOe PaBHBIM (s - C;
Qsw — onpeaensioT mo Gopmyite (8.59), a C npunumarot B ripeaenax ot 1,0 ho mo 2,0 ho.
Pacuer mpou3BOIAT AJi HAKJIOHHBIX CEYEHUHN, PACTIONOKEHHBIX 10 JIJIMHE 3JIEMEHTA Ha €ro
KOHIIEBBIX YYaCTKaxX U B MecTax oOpbIBa MPOIOJIbHOM apMaTyphbl, IpU Haubosee ONacHO! UIMHE
MPOEKIIMU HAKJIIOHHOTO ceueHusi C, MPUHUMAEMOM B yKa3aHHBIX BBIIIE Mpe/enax.
JlomyckaeTcst IpOU3BOANTH pacyeT HAKJIOHHBIX CEYCHHH, MPUHUMAs B YCI0BHUH (8.63)
MOMEHT M B HaKJIOHHOM CEYECHHH MpHU JTHMHE Tpoekiuu C Ha MPOI0JIbHYIO OCh JIEMEHTAa,

pasHoii 2,0 ho, a MOMeHT Msy — paBrbiM 0,50, - hg .

Pucynok 8.7 — Cxema ycujmii Ipu pacueTe Kej1e300eTOHHBIX 3J1€MEHTOB M0 HAKJIOHHOMY CeYeHUI0
Ha JielicTBHEe MOMEHTOB

Pacyer nmo mnpoyHOCTH :KejIe300€TOHHBIX 3JIEMEHTOB IPU JeHCTBUM KPYTHALIUX
MOMEHTOB

Obuwue nonodcenus

8.1.36 PacueT nmo npoyHOCTH ’Ke1e300€TOHHBIX IEMEHTOB MPSIMOYTOJIBHOIO TOMEPEYHOTO
CEYEeHMS HA JACHCTBUE KPYTAIUX MOMEHTOB IIPOU3BOAAT HA OCHOBE MOJIEIHN MPOCTPAHCTBEHHBIX
CEYCHUN.

IIpn pacuere nO MOAENM MPOCTPAHCTBEHHBIX CEYEHHM pacCMAaTPUBAKOT CEUYCHHS,
00pa30BaHHbIE HAKIOHHBIMHM OTPE3KaMM MPSAMBIX, CIEAYIOLIMMH 10 TPEM PACTSHYTHIM I'PaHsAM
AJIEMEHTA, U 3aMBIKAIOIIUM OTPE3KOM IPSMOM 110 YETBEPTOM CKATOM T'PAaHU JJIEMEHTA.

PacueT xene300eTOHHBIX 3JIEMEHTOB Ha JEHCTBHE KPYTSAIIMX MOMEHTOB IPOHU3BOIAT IO
IIPOYHOCTH  DJIEMEHTA MEXJy IPOCTPAHCTBEHHBIMH CEUEHUSIMH M 1O IPOYHOCTH
IIPOCTPAHCTBEHHBIX CCUCHUM.

[IpoyHocTs MO ©OETOHY MEXIy MPOCTPAHCTBEHHBIMH CEUEHMSIMH XapaKTepU3YEeTCs
MaKCHUMaJIbHBIM 3HAYEHHEM KPYTSAIIEr0o MOMEHTa, OINpPEesIieMbIM 110 CONPOTUBIICHUIO OETOHA
OCEBOMY CXKATHIO C YYETOM HAIMpPSIKEHHOTO COCTOSIHUSI B OETOHE MEXAy NMPOCTPAaHCTBEHHBIMU
CEYCHUSIMU.

PacueTr o nmpocTpaHCTBEHHBIM CEYEHUSIM ITPOU3BOJAT HA OCHOBE YPAaBHEHUN PABHOBECUS
BCEX BHYTPEHHMX U BHELIHUX CHUJI OTHOCUTEIBHO OCH, PACIIOJIOKEHHON B LICHTPE CXKATOW 30HBI
IIPOCTPAHCTBEHHOI'O  CEYCHUS DJIEMEHTa. BHYTpeHHHE MOMEHTHI BKJIHOYAOT MOMEHT,
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BOCIIPUHUMAEMBI apMaTypoul, CIEAYIOIIEH BIIOJb OCH JJIEMEHTA, U apMaTypou, Cleayrolen
IIONEPEK OCH DJIEMEHTA, IIEPECEKAIOLIe IIPOCTPAHCTBEHHOE CEYEHUE U PACIOJIOKCHHOU B
pacTAHYTOM 30HE MPOCTPAHCTBEHHOTO CEYEHUS W y pACTAHYTOM TpaHU DIIEMEHTAa,
IIPOTUBOIIOJIOKHOM  CXKAaTOM 30HE IPOCTPAHCTBEHHOro cedeHus. lIIpu sTOoM  ycunus,
BOCIIPUHUMAEMbIE apMaTypoil, OIpPENENSIOT COOTBETCTBUIO MO PACYETHbIM 3HAYEHUSIM
COIIPOTHUBIICHHUS PACTSKEHUIO IPOAOIBHOMN U MONEPEYHON apMaTyphI.

[Ipu pacuere paccMaTpuBaKOT BCE IMOJOKEHHUS MPOCTPAHCTBEHHOI'O CEUYEHUSs, NTPUHUMAs
CKaTyI0 30HY IPOCTPAHCTBEHHOT'O CEUCHHsI Y HIKHEW, OOKOBOM M BEpXHEH IpaHeil aIeMeHTa.

Pacyer Ha coBMecTHOE JIEHCTBUE KPYTALIMX U U3rHOAIOIUX MOMEHTOB, a TAK)KE KPYTSIINUX
MOMEHTOB U IIONEPEYHbIX CHUJI IPOU3BOAAT MCXOJ W3 YPaBHEHHM B3aUMOJEHCTBUS MEXKAY
COOTBETCTBYIOIIMMHU CUJIOBBIMH (PaKTOpaMHU.

Pacuem na oelicmsue kpymauwe2o momenma

8.1.37 Pacyer 1O NPOYHOCTH DBJIEMEHTA MEXKIYy HNPOCTPAHCTBEHHBIMU CEUYEHUSIMU
IIPOU3BOJAT U3 YCIOBUS

T<01R,-b*-h, (8.66)

rae 7 — KpyTSUuii MOMEHT OT BHEIIHUX Harpy30K B HOPMAJIbHOM CEUEHUU DJIEMEHTA;

b u h — MeHBIIMIA U OOJIBIIHMI Pa3MePbl COOTBETCTBEHHO MOTIEPEUYHOTO CEUCHUS IJICMEHTA.
8.1.38 PacueT mo mpoyHOCTH MPOCTPAHCTBEHHBIX CEUEHUU (PUCYHOK 8.8) MPOU3BOAAT U3

yCIIOBUS

T<T,+T,, (8.67)

rae 7' — KpyTAIMA MOMEHT B IPOCTPaHCTBEHHOM CEUEHUH, OPEEIIIEMBII OT BCEX BHEIIHUX CHUII,
PACIIOJIOKEHHBIX 110 OJIHY CTOPOHY NPOCTPAHCTBEHHOI'O CEUYEHHS;
Tsw — KpyTALIMHA MOMEHT, BOCIPHHHMMAaceMbId apMaTypod IPOCTPAHCTBEHHOIO CEYCHHS,
PacIoJI0KEHHON B MTOIIEPEYHOM 10 OTHOLICHHIO K OCH DJIEMEHTA HAIIPaBJICHUY;
Ts — KpyTAIUMHA MOMEHT, BOCIPUHHMAEMBIA apMaTypod HPOCTPAHCTBEHHOI'O CEYECHMS,
PacrojI0KEHHON B ITPOJOJIBLHOM HaIIPaBJICHUU.
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Pucynok 8.8 — Cxembl ycuiimii B IPOCTPAHCTBEHHBIX CeYeHHSIX MPU pacyeTe Ha JielicTBHe
KPYTSIIEro MOMEHTA

3HaueHUE COOTHOLICHHUS MEXIy YCWIMSIMH B IONEPEYHOW M MPOJOJIBHOM apMartype,
yUUTBIBaeMoe B yCiI0BuH (8.67), MpUBEIEHO HIIKE.
KpyTsmuit MomeHT Tsw omnpenenstor no ¢popmyie

Tow =0,9Ng, - Z5, (8.68)

a KpyTaumii MoMeHT Ts — o hopmyrie
Zl
TS:O’gNSE'ZZa (869)

rae Nsw — ycuimme B apMaType, pacloio)KeHHOW B MONEPEYHOM HalpaBiIeHUU; Ui apMaTyphl,
HOpPMaJIbHOM K MPOJOJILHON OCH 31eMeHTa, ycuine Nsw onpenesstoT no popmyiie

Nsw = Qw1 CSWi (8.70)
rAe (sw,1 — YCUJIME B 3TOW apMaType Ha €AMHUILY JJIUHBI JIEMEHTA,
st ) Asw 1
Qswi=—"""—"", (8.71)
Sw
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Asw,1 — IIOIIAb CEYEHUS apMaTyphbl, PACIIONOKEHHOHN B IONEPEYHOM HaIPaBJICHUY;
Sw — Il1ar ATOW apMaTypsl;
Csw — JUTMHA POEKIHUHU PACTSIHYTOM CTOPOHBI IPOCTPAHCTBEHHOI'O CEUEHUS Ha MPOJIOJIBHYIO OCh

JJIEMEHTA
Cy =6-C, (8.72)
0 — K03(PPUIMEHT, yUNTHIBAIOIIUNA COOTHOLLIEHUE PA3MEPOB MONEPEYHOr0 CEUECHUS
VA
5= ——t—; (8.73)
; .
2-2,+7

C — umHa TPOEKIMM CKATOM CTOPOHBI MPOCTPAHCTBEHHOTO CEYCHHS HA IMPOJOJIBHYIO OCh

3JIEMEHTA;
Ns — ycunue B Ipo1oJIbHOM apMaType, paciojIOoKEHHON y paccMaTprUBaeMOM IpaHy 3JI€MEHTa

Ng =Rs- As,l; (8.74)

As 1 — TUIoIaab CEYEHHs TIPOOJIBHONM apMaTyphl, PAaCIOIOKEHHON Y paccMaTpUBaeMOU TpaHu
3JIEMEHTA;

Ziwu Z; — navHA CTOPOHBI TOMEPEYHOr0 CEUEHUs] y paccMaTpUBaeMOM pacTIHYTOW TpaHU
3JI€MEHTA U IJIMHA APYTOW CTOPOHBI MONEPEYHOTO CEUCHHUS SJIEMEHTA.

qsw,l ’ Zl

CooTHolIeHNE npuHuUMaroT B nipenenax ot 0,5 xo 1,5. B ciyuae, ecnu 3naueHue

s’ A%,l
qsw,l ) Zl

R AS BBIXOJIUT 3a yKa3aHHbBIE IIPEAEIIBI, B pACUETE YUUTBIBAIOT TAKOE KOJIUIECTBO apMaTyPhI
s sl

o o qswl'zl
(pO10JIbHOM WJIM MONEPEYHOM), IPU KOTOPOM 3HAYEHHME ———— OKa3blBaeTCAd B YKAa3aHHBIX

s’ As,l
npezenax.
Pacuer MPOU3BOJAT JIA psAAa IMPOCTPAHCTBCHHBIX CequHﬁ, PACIIOJIOKCHHBIX IO JJIMHE
3JIEMEHTa, MpH Haubojee ONMAcHOM [UIMHE MPOEKIUH MNpocTpaHCTBeHHOro cedeHus C Ha
IPOJOJIBHYIO OCh AneMeHTa. [Ipu aToM 3Hauenne C npuHHUMarOT He Oosee 2-Z;+Z1 u He Oonee

2
Zl Al .

0

I[OHYCKaCTCH MMPpOU3BOJAUTL PACUCT HaA HeﬁCTBHe KpYTAIICTO MOMCHTA, HE pacCMaTpuBas
HpOCTpaHCTBeHHBIe CCUCHUA HpI/I OHpeHCHeHHI/I KPYTSIHIGFO MOMCEHTaA OT BHeHIHeI\/'I Harpy3KH, u3

YCIIOBHS

T <Towa +Ts1, (8.75)
rae 11— KpyTSIMii MOMEHT B HOPMaJIbHOM CEUYEHHUH DJIEMEHTA;

Tsw,1 — KpyTSIIMM ~ MOMEHT,  BOCIIPMHHMMAEMBIH  apMaTypoH,  pPacHoJIO)KEHHOM Y
paccMaTpuBaeMOM I'PaHU JJIEMEHTA B IOIEPEYHOM HAIPABICHUH, U ONPEIAEIISIEMBIN 10
bopmyre

Tsw,l = Osw 1 8-2y-2y; (8.76)

Ts1 — KpyTSIIMA MOMEHT, BOCIPUHHMAEMBI NPOJOJIBHONW apMaTypoM, pacroJIOKEHHOU
y paccMaTpuBaeMOM TpaHU JIEMEHTA, U ONpeaessieMblil o Gopmyie

TS,]. :O,SRS 'AS,].‘ZZ' (877)
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-Z
Gswa" 21 MPUHUMAIOT B YKa3aHHBIX BBIIIC MpeJIesax.

Rs ) As,l

Pacuer mpousBoOAAT 715 psiia HOPMAJIBHBIX CEUEHUM, PACTIONOKEHHBIX 110 JJIMHE JIEMEHTA,
JUTSL apMaTyphl, PacIlOIOKEHHOHN Y KaXKIOW paccMaTpUBaeMOM IT'paHu dJIEeMEHTA.

[Tpu peiicTBUM KPYTAIIMX MOMEHTOB CIIEyeT COOJII0/IaTh KOHCTPYKTHBHBIE TpeOOBaHUS,
npuBeneHHbie B 10.3.

Pacuem na cosmecmnoe oelicmsue kpymsauje2o u uzeubanujeco MOMeHmo8

8.1.39 Pacyer 1no NOPOYHOCTH DBJIEMEHTA MEXKIYy HPOCTPAHCTBEHHBIMU CEUYEHUSIMU
Ipou3BOIAT coryiacHo 8.1.36.

8.1.40 PacyeT mo mpoYHOCTH MPOCTPAHCTBEHHOI'O CEUCHUS TPOU3BOAAT U3 YCIOBUS

CooTHoIIEHNE

2
T<T,,[1- Mﬂ , (8.78)

0

rae 7' — KpyTAIMA MOMEHT OT BHEIHEN Harpy3Ku B IIPOCTPAHCTBEHHOM CEYCHMY;
To — npenenbHbIN KPY TSN MOMEHT, BOCIIPUHUMAEMBbII IIPOCTPAHCTBEHHBIM CEYEHHUEM;
M — u3rn6aromuii MOMEHT OT BHEIIHEH Harpy3Ku B HOPMaJIbHOM CEUEHUH;
Mo — npenenbHbIi U3rudaroil MOMEHT, BOCIIPUHMMAEMbIIl HOPMaJIbHBIM CEYEHHEM.

[lpu pacyere Ha COBMECTHOE J€HiCTBHE KpYTSILEro M H3rMOAIOLIEr0 MOMEHTOB
paccMaTpuBarOT IPOCTPAHCTBEHHOE CEYEHHE C PACTSIHYTOM apMaTypoil, paciiojoKEHHOM y rpaHH,
pacTAHYTOM OT M3rMOAIOLIer0o MOMEHTA, T. €. Y IPaHH, HOPMAJIbHOM K IUIOCKOCTH JEHCTBHS
U3ru0aroIero MOMEHTA.

Kpyrsamuii MOMeHT 7 OT BHEIIHEH HArpy3Kd OIPENEISOT B HOPMAJIbHOM CEUEHUH,
PacroJI0)KEHHOM B cepelliHe JUIMHBI Tpoekuuu C BJI0JIb MPOJOJIBHON OCH 3iieMeHTa. B aToMm xe
HOPMaJIbHOM CEYEHHMH OIPENIeNAI0T U3ruOaroIii MOMEHT M OT BHEIIHEN Harpy3KH.

[IpenenbHbI KPYTAMIMI MOMEHT 1o ONPEnemsitoT corjiacHo 8.1.37 ¥ MPUHUMAIOT PaBHBIM
npaBoil yactu ycnoBus (8.67) A paccMaTpUBaeMOro NpOCTPAaHCTBEHHOTO CEUEHMUSL.

[TpenenbHbIi n3rudaromuil MOMEHT Mo onpeaenstor cornacHo 8.1.9.

s ompeneneHust KpyTAIIMX MOMEHTOB JOIYCKaeTCsl MCIONb30BaTh ycioBue (8.75). B
ATOM cClly4ae KPYTAmuid MOMEHT 7=71 1 u3rubarmuii MOMEHT M ompenessioT B HOpMaIbHbIX
CEUYEHHUAX MO0 JUIMHE JJIEMEHTa. B paccmarpuBaeMOM HOPMAajJbHOM CEYEHHH IPEIEIIbHBIN
KPYTSILIUHA MOMEHT IPUHUMAIOT PaBHBIM IIpaBoi yacTu ycnoBus (8.75).

[IpenenbHblil n3rubarommii MOMEHT Mo ONpENeNAoT I TOrO K€ HOPMAaIbHOIO CEYEHUs,
Kak OBLJIO YKa3aHO BBIIIIE.

[Tpu coBMecTHOM NEHCTBMM KpPYTSIIUMX U HM3TMOAIONIMX MOMEHTOB ClIEAyeT COOM0IaTh
pacueTHbIe U KOHCTPYKTUBHBIE TpeboBanwmst, npuBeaeHHbie B 8.1.38 u 10.3.

Pacuem na coemecmnoe delicmsue Kpymsuje2o MOMEHMA U NONEPeUHOl CUTbL

8.141 Pacyer 1O MNPOYHOCTH DJIEMEHTAa MEXIY IPOCTPAHCTBEHHBIMH CEUCHHUSIMH
IIPOU3BOJIAT U3 YCIOBUS

T<To(l-=-), (8.79)
Q
rae 7' — KpyTAIui MOMEHT OT BHEIIHEW Harpy3Ky B HOPMAJIBHOM CEYEHUU;
To —penenbHbI  KPYTSIUMM ~ MOMEHT,  BOCIHPUHUMAEMBI  DJIEMEHTOM  MEXAY

MIPOCTPAHCTBEHHBIMH CEUEHUSAMHU U IPUHUMAEMBII PaBHBIM ITPaBoi 4acTu yciioBus (8.66);
Q — monepeyHas cujia OT BHEIIHEH Harpy3Ku B TOM k€ HOPMaJIbHOM CEYCHUU;
Qo — mpenenbHas TONEpeYHAss CWiIa, BOCIPHHHMaeMas OETOHOM MEXIy HaKIOHHBIMH
CEeUCHHUSIMU U IPUHUMaeMasi paBHOM MpaBoil 4acTH ycioBus (8.55).

8.1.42 PacueT 1o MPOYHOCTH MIPOCTPAHCTBEHHOTO CEUSHUS TIPOU3BOIAT U3 ycioBus (8.79),
B KOTOPOM MPUHUMAIOT CIEAYIONINE BETUUNHBI:
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T — KpyTSIIMHA MOMEHT OT BHEITHEN HArpy3Ku B MPOCTPAHCTBEHHOM CEUCHHM;

To — peebHBIN KPYTSIIUA MOMEHT, BOCIIPUHUMAEMBII IIPOCTPAHCTBEHHBIM CEYECHHEM;
Q — nomnepeyHas cuia B HAKIIOHHOM CEYEHUU;

Qo — mpenenbHas onepevHas Cuiia, BOCIPUHIMAaeMasi HAKJIIOHHBIM CEYEHUEM.

[Ipu pacueTre Ha COBMECTHOE JCHCTBHE KPYTSIIEr0O MOMEHTAa M IOMEPEYHON CHIIBI
paccMaTpUBarOT IIPOCTPAHCTBEHHOE CEYEHUE C PACTAHYTOM apMaTypoOH, pacIIOJIOKEHHON y OHOU
U3 rpaHei, pacTAHYTON OT MOMEPEYHON CUIIBI, T. €. Y TPaHu, NapajuieIbHON IIOCKOCTH JAeUCTBUS
MIOIIEPEYHOM CHUJIBI.

Kpytsiiuiit MoMeHT 7 OT BHEIIHEH HArpy3Kd OIPEACsiOT B HOPMAJIIbHOM CEYEHUH,
pacrosIoXkeHHOM B cepearHe JinHbl C BJ10JIb IPOAOIBHON OCHU 3JIeMEHTa. B TOM ke HopManbHOM
CEUEHHUU OMpPEAeISAIOT Monepeunyto cuity Q oT BHENIHEH Harpy3KH.

[IpenenbHbId KPYTAMIMI MOMEHT 1o ONpenessitoT corjacHo 8.1.38 ¥ MpUHUMAIOT paBHBIM
npaBoi yactu ycnoBus (8.67) Ui paccMaTpuBaeMoOro NpoCTPaHCTBEHHOT'O CEUEHUS.

[Tpenenpayro monepeunyo cury Qo ompenenstor cornacHo 8.1.33 U MPpUHUMAIOT paBHOMN
npaBoi yactu ycnoBus (8.56). [Ipu sTom cepenrHy ATUHBI MPOEKIMHA HAKJIOHHOTO CEUEHHUs Ha
IIPOJIOJIBHYIO OCh 3JIEMEHTA PACIIOJIaraloT B HOPMaJIbHOM CEYEHUHU, IPOXOASILIEM UEPE3 CEPEAUHY
JUTMHBI TIPOEKIIUU MPOCTPAHCTBEHHOT'O CEYEHHUS Ha TPOAOIBHYIO OCh dJIEMEHTA.

JomyckaeTcst 1J1st ONPEeACIICHHS KPYTAIIMX MOMEHTOB UCIIOIb30BaTh yciaoBue (8.75), a as
ompezeNneHus: monepeynsix cui — ycnoue (8.60). B stom ciyuae kpyrtsammii MmomeHnt 7=71 u
nornepeynyto crry Q=Q1 oT BHEIIHEH HArpy3KH ONPEAEISIOT B HOPMAIBHBIX CEUECHUSX TI0 JITIHE
aneMeHTa. B paccMarpuBaeMOM HOPMalIbHOM CEUYEHHH MpPElNeibHBIA KpyTSIMiA MOMEHT 7o
MPUHUMAIOT PaBHBIM MIPaBoOi yacTu ycioBwus (8.75), a mpeaenbHyo nmonepednyto cmry Qo B ToM
K€ HOPMAJIbHOM CEYEHUH MPUHUMAIOT PaBHOM MpaBoil yactu ycioBus (8.60).

[Tpu coBMECTHOM EHCTBUU KPYTAIIMX MOMEHTOB U IONEPEYHBIX CHJI CIEAYET COOJI0IaTh
pacueTHbIe U KOHCTPYKTUBHBIE TpeOoBaHUs, npuBeAeHHbIE B 10.3.

Pacuer :xes1e300eTOHHBIX 3JIEMEHTOB HAa MeCTHOE C/KATHE

8.1.43 Pacuer keie300€TOHHBIX 3JIEMEHTOB Ha MECTHOE CHKATHE (CMATHE) IPOU3BOJIST MPHU
JICUCTBUHA CHKUMAIOLIEH CWIbI, MNPWJIOKEHHOW HA OrPaHWYECHHOW IUIOMIAAM HOPMAJbHO K
MOBEPXHOCTH KeNe300eTOHHOTO0 37eMeHTa. [Ipy 3TOM yYUTHIBaIOT MOBBILIEHHOE COMPOTHBIICHUE
cKaTUI0 OeToOHa B TMpejeNiax TPy30BOM IUIOMIAaM (TJIOMIATXM CMATHUS) 3a CYET OOBEMHOTO
HaNpsHKEHHOTO0 COCTOSIHMSA O€TOHA MOJ TPy30BOM IUIOIIAJbIO, 3aBUCSINEE OT PACHOI0KEHUs
Ipy30BOil MJIOMIAAX HAa TOBEPXHOCTH JIEMEHTA.

[Ipu HanUYMKM KOCBEHHOW apMaTypbl B 30HE MECTHOTO CKATHS YUUTHIBAIOT JOTIOJHUTEIBHOE
MOBBILICHHE COIIPOTUBIIEHUS CKATUIO OETOHA MO/ IPY30BOH IIOLIA/IbIO 332 CUET CONPOTUBIICHUS
KOCBEHHOW apMaTyphbl.

Pacuer s1eMeHTOB Ha MECTHOE C)KaTHE MPU OTCYTCTBHHM KOCBEHHOI apMaTyphl IPOU3BOJISAT
cornacHo 8.1.44, a npu HaIMYUU KOCBEHHOM apMaTyphbl — coryiacHo 8.1.45.

8.1.44 Pacyer »7€MEHTOB Ha MECTHOE C)KaTHE MPU OTCYTCTBHHM KOCBEHHOW apMaTypbl
(pucyHoK 8.9) Mpou3BOAAT U3 YCIOBUS

N <y Ry joc * Ay joc (8.80)

rae N — MecTHas cxkuMaromias cujia OT BHEIIHEH Harpy3Ku;
Y — KO3QuienT, npuHuMaeMblii paBHbiM 1,0 npu paBHomepHom u 0,75 npu
HEpaBHOMEPHOM paclpe/ieIeHUH MECTHOW Harpy3KH IO IUIOIMIAH CMSTHS,
Ab,loc — TUTOIIAIb TIPUIIOKEHUS CKUMAIOIIEH CHIIBI (TIOLaAb CMSATHSA);
Rb,loc — pacueTHOE CONpPOTHUBIEHHE OETOHAa CXATUI0 MPU MECTHOM JEHCTBUU CHKMMAroIIen
CUJIBI.
3nauenue Ry joc onpeaenstor mo Gopmymne

Rb loc = @b " Ro. (8.81)

rae ¢b — KOdPUIUEHT, onpeIesieMblil o Gpopmyiie
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¢y =0.8- (8.82)

HO MpUHUMaeMbIi He Ooree 2,5 u He meree 1,0.
B dopmye (8.82):
Ab,max — MaKCUMaJIbHasi pacueTHas IO b, YCTAHABIMBAEMAs 10 CJICIYIOLIUM MTpaBUIaM:
LEHTPbI THKECTH TUIOMIAIEH Ab loc U Abmax COBIIAJIAIOT;
TPaHMIIBI PACUETHOMN IIOIIATU Abmax OTCTOSIT OT KaXKI0M CTOPOHBI IJIOIIAIU Ab,loc HA
PacCTOsTHUHU, PAaBHOM COOTBETCTBYIOIIEMY pa3Mepy dTUX CTOPOH (PUCYHOK 8.9).

a — BJAJIK OT KpaeB AJIEMEHTa; O — [0 BCEH IIMPHUHE JIEMEHTA; 6 — Y Kpas (TOpIia) 3JIEMEeHTa 1o BCel ero
MIMPUHE; & — Ha YTIIy DJIEMEHTa; 0 — y OJTHOTO Kpas DJIEMEHTa; e — BOJIHM3U OJHOTO Kpast SJIEMEHTa,;
1 — sieMeHT, Ha KOTOPBIH IEHCTBYET MECTHAsI Harpy3Ka; 2 — IUIOMIa (b CMATHS Ap loc; 3 — MAKCUMAITbHAS
pacyeTHas TIOMAab Abmax; 4 — MEHTP TSHKECTH IWIOMANEH Ap loc U Abmax; O — MUHUMAaJIbHAS 30HA
APMHUPOBAHUS CETKAMH, IPH KOTOPOM KOCBEHHOE apPMHUPOBAHNE YUUTHIBAETCS B pacueTe

Pucynok 8.9 — CxeMbl JIl pacyeTa 371eMEeHTOB Ha MECTHOE C:KaTHe IMPH PACII0JI0KeHHH MECTHOI
HArpy3KHu

8.1.45 Pacuer 211eMEHTOB Ha MECTHOE CXKAaTHE MPHU HAJMYUH KOCBEHHOW apMaTypbl B BHIE
CBapHBIX CETOK MPOU3BOJAT U3 YCIOBHS

N<y- Rbs,loc' Ab,loc’ (8.83)

re Rosloc — IpUBEIEHHOE € YYETOM KOCBEHHOM apmarypbl B 30HE MECTHOIO CXKaTUs
pacueTHOE CONPOTUBIICHHE OETOHA CIKATHIO, ONpeaessieMoe 1Mo Gopmyie

Ros, 1oc = Ro,loc 2'(Ps,xy ) Rs,xy “Hs xy» (8.84)
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371€Ch (Psxy — KOAPPHULKEHT, onpeensieMsblii o hopmyIe

Ab,loc,ef .
Ab,loc ,

Ab loc.ef — TUTOIIA/Tb, 3AKJTFOUYCHHASI BHYTPH KOHTYPa CETOK KOCBEHHOTO apMUPOBAHUsI, CUUTAS
10 MX KPalHUM CTEPXKHSM, U TpuHUMaeMas B popmyiie (8.85) He 6onee Ab max;
Rsxy — pac4eTHOE COMTPOTUBIICHUE PACTSKEHUIO KOCBEHHOM apMaTyphl;
s, xy — KOOQPHUIIMEHT KOCBEHHOTO apMHUPOBAHHUS, OTIPEIEIIIEMBbIN TI0 (hopMyJIie

w _nx'Asx'Ix"'ny'Asy'Iy.
S, Xy — ,
Ab,loc,ef -S

Nx, Asx, Ix — 9HCIIO CTEepkHE, MIOMAAb CEYCHUS W JUIMHA CTEPXKHS CETKH, CUUTas B OCAX
KpailHUX CTEpKHEW, B HAIIPaBJICHUH X,
Ny, Asy, ly — To ke, B HarpaBneHuu Y;
S — IIar CeTOK KOCBEHHOT'O apMHUPOBAHHUSI.
3nauenust Rp,joc, Abloc, Y 1 N mpuHuMaroT cornacHo 8.1.44.
3HaueHUEe MECTHOU C)KHMMAIOLIEH CHIIbl, BOCHPUHHUMAEMOE JJIEMEHTOM C KOCBEHHBIM
apmupoBaHueM (TipaBas dacTh ycioBus (8.83)), mpuHuMaioT He Ooyiee yIBOSHHOTO 3HAYCHUS
MECTHOW C)KMMAIOIIEH CHIIbI, BOCIPUHUMAEMOTrO 3JIEMEHTOM 0e3 KOCBEHHOI'O0 apMHUPOBaHUS
(mpaBas yactb ycnoBus (8.80)).
KocBennoe apmupoBaHue J0KHO COOTBETCTBOBATh KOHCTPYKTHUBHBIM TpeboBanusim 10.3.
Pacuer :kes1€300eTOHHBIX 3JIEMEHTOB HA MPOIABJIUBAHHE
Obuwue nonodicenus
8.1.46 Pacyer Ha mpojaBIuBaHUE MPOU3BOMAST IS TUIOCKUX KEI€300€TOHHBIX 3JIEMEHTOB
(mIuT) npH AeiCTBUM HAa HUX (HOPMAaJIbHO K IJIOCKOCTH 3JIEMEHTA) MECTHBIX, KOHIIEHTPUPOBAHHO
MPUJIOKEHHBIX YCUITUN — COCPEOTOUYEHHBIX CHIIBI U U3TUOAIOIIET0 MOMEHTA.
[Ipu pacuere Ha mNpPOAABIMBAHHME PACCMATPUBAIOT PACUETHOE IIONEPEYHOE CEUEHUE,
PacoIoKEHHOE BOKPYT 30HbI IIepeIau yCUIIUI Ha DJIEMEHT Ha PACCTOSIHUU o HOpMasbHO K €ro
2

Ps,xy = (8.85)

(8.86)

IpPO/JOJIBHOM OCH, 10 TIOBEPXHOCTH KOTOPOTO JAEHCTBYIOT KacaTellbHble YCHJIHUS OT
COCpEOTOUEHHBIX CUJIbI U U3rndaromiero MomeHTa (pucyHok 8.10).

JleiicTByromue KacaTeiabHble YCHJIMS TO IUJIOMIAJM PAacUYE€THOrO IONEPEYHOro CEYCHMS
JIOJIKHBI OBITH BOCIIPUHSATHI OETOHOM C COMPOTUBIIEHUEM OCEBOMY PACTSKEHUIO Ryt ¥ monepeyuHoit

apMaTypoﬁ, pacnonoxceHHoﬁ oT pr30BOI>i TUIOIMAaJAIKU HAa PACCTOSIHHUU HE Ooiee hO N HC MCHECC h_O
3

, C COTIPOTHUBIIEHUEM PACTSKEHUIO Rsw.

[Tpu neiicTBUU cOCpPeIOTOUEHHON CHIIBI KacaTeIbHbIE YCUIINS, BOCTIpUHUMAaeMble OETOHOM
U apMaTypol, NMPUHUMAIOT PAaBHOMEPHO paclpeAe]eHHbIMU IO BCEH MJIOLAAM PACYETHOIO
nonepeyHoro ceueHus. [lpu npedcTBUM M3ruMOarolIero MOMEHTa KacaTelbHble YCHIIHA,
BOCIPUHHUMaeMble OETOHOM M MONEPEYHON apMaTypOl, MPUHUMAIOT JIMHEHHO U3MEHSIOIUMUCS
[0 JUIMHE pacyeTHOTO IIONEPEYHOI0 CEUYEHUs B HANpPaBICHUHM [JCHCTBUS MOMEHTa C
MaKCUMaJIbHbIMU KaCaTCJIbHBIMU YCUJIIMAMU IMMPOTHBOIIOJIOXHOTO 3HAKa Yy KpacB paCdYCTHOIO
MIONIEPEYHOI0 CEUEHUS B TOM HalpaBICHUU.
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Pucynox 8.10 — YenoBHasi Mojesib Jisl pacyeTa HA MPOAABJIMBaHMe

Pacuer na mnponaBauBaHME TIPU JAEUCTBUU COCPEJOTOYEHHOM CHIIBI U OTCYTCTBUH
MOTIEPEYHON apMaTyphl IPOU3BOIAT cornacHo 8.1.47, mpu NeHCTBUU COCPETOTOYCHHON CUITBI U
HaJUYHMH TIOTIEPEYHON apMaTypsl — coryiacHo 8.1.48, mpu AEHCTBUU COCPEIOTOUYCHHBIX CHIIBI U
M3rudaroIIero MOMEHTa U OTCYTCTBUH MOMEPEYHON apMaTyphl — corniacHo 8.1.49 u npu aeiictBuu
COCPEIOTOUYEHHBIX CHJIBI U M3rHOAIOIIEr0 MOMEHTA U HAJIMUUH TTOTIEPEYHOM apMaTyphl — COTJIACHO
8.1.50.

PacuerHbIii KOHTYp MONEPEYHOTO CEUECHHS] MPUHUMAIOT: MPU PACMOJIONKEHUHU TIIOMIAIKH
nepeJayd Harpy3Kd BHYTPU IIJIOCKOTO 3J€MEHTa — 3aMKHYTBHIM U PACIOJIOKEHHBIM BOKPYT
TJIOMIAJIKK TIepeau Harpy3ku (pucyHok 8.11, a, 2), mpu pacmnoyoKeHUH TUIOMIAIKU TIepeIadn
HArpy3kd y Kpas WM yria IUIOCKOTO 3JIeMEHTa — B BUJE JBYX BapHUaHTOB: 3aMKHYTBIM U
PacCIOIOKEHHBIM BOKPYT TUIOMIA/IKU TIEpeladi Harpy3KH, U HE3aMKHYTBIM, CJICIYIOIIUM OT KpacB
IJIOCKOTo 3seMeHTa (pucyHok 8.11, 6, ), B 3TOM ciiyyae yUHUTHIBAIOT HAMMEHbIIYIO HECYIIYIO
CIOCOOHOCTH TIPH JIBYX BapHaHTaX PACIOJIOKEHHUS PACUETHOIO KOHTYpa MOMEPEYHOTO CCUCHHS.

B ciydae pacosioxeHusi OTBEPCTHsI B IUIMTE HA PAcCTOSHUKM MeHee 6h OT yriia wiu Kpas
IJIOMIAJKA TIEpelayd Harpy3Kd [0 yIJla WM Kpas OTBEPCTHs, YacTh PAcuE€THOIO KOHTYpa,
pacnoioKeHHast MeXAy JByMs KacaTeJIbHbIMU K OTBEPCTHUIO, TPOBEACHHBIMU U3 IIEHTPA TAKECTU
TJIOIAIKK TIepeauu Harpy3KH, B pacyeTe He YUUTHIBACTCS.

[Ipu peiictBuM MOMeEHTa Mioc B MECTE MPUIIOKEHUS COCPEAOTOUEHHOM HArpy3KH MOJIOBUHY
ATOTO MOMEHTA YUHTHIBAIOT IIPH pacyeTe Ha MPOJIaBIIMBAHUE, a IPYTYIO MOJIOBUHY — IPU pacueTe
10 HOPMAJIbHBIM CEYEHHUSAM IO IIMPUHE CEUEHHUs, BKIIOUYAIONIEH IHUPUHY IUJIOMAIKH Nepeadn
Harpy3ku M BBICOTY CEUEHHUs IUIOCKOTO 3JIEMEHTa M0 00€ CTOPOHBI OT IUIOIIAJKU Iepenadu
Harpys3KHu.

[Tpu neiicTBUU COCPEAOTOYCHHBIX MOMEHTOB U CUJIBI B YCIIOBHSIX MPOYHOCTH COOTHOIICHHE
MEXIYy JECUCTBYIOIIMMHU  COCPEIOTOYEHHBIMH MOMEHTaMH M, YyUWTBIBa€MbIMU IpHU
MIPOJIaBIIMBAHUH, U TPEACIbHBIMA Myt TPUHUMAIOT HE OOJiee MOJOBUHBI COOTHOIICHUS MEXKITY
NENCTBYIOIIMM COCPEIOTOUEHHBIM yeunueM F u npenenbHbM Fyt.

[Ipu pacronoxeHuu COCPeIOTOYEHHON CHJIBI BHEIEHTPEHHO OTHOCUTENBHO IICHTpa
TSOKECTH KOHTYpPA PACU€THOTO MOMEPEYHOTO CEUCHUS 3HAUCHHUS U3TUOAIOIINX COCPEIOTOUECHHBIX
MOMEHTOB OT BHEIIHEW Harpy3Kd OIpPEACNSIOT C Y4YETOM JOMOJHUTEILHOTO MOMEHTa OT
BHELICHTPEHHOT'O NMPUJIOKEHUS COCPEAOTOUCHHOM CHIIBI OTHOCUTEIBHO LIEHTPA TSHKECTH KOHTYpa
PacYeTHOTO TIOTIEPEYHOTO CEYCHUS C MOJOKUTEIBHBIM UM 0OPAaTHBIM 3HAKOM IO OTHOIIEHHUIO K
MOMEHTaM B KOJIOHHE.

3HavYeHHE COCPEOTOUYECHHON CHUJIIBI CIEAYeT MPUHUMATh 32 BBIYETOM CHII, ACHCTBYIOIIUX B
npezesiax OCHOBAHMS MUPAMM/IBI IPOJABIMBAHUS B IPOTHUBOIIOIOXKHOM HalpPaBIICHUH.
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a — TIJIOMIAKa MIPUIIOKEHUS HarPy3KH BHYTPH TUIOCKOT'O 3JIEMEHTa; O, 8 — TO XKe, Y Kpask INIOCKOTO
2JIEMEHTA; 2 — TIPU KPECTOOOPA3HOM PaCTIONIOKEHUH TIONIEPEIHON apMaTyphi;

1 — uromane NPUIIOKEHUS HArpy3KHU; 2 — PacUETHBIN KOHTYP HONEPEYHOr0 CeUeHus; 2’ — BTOPOil
BapHaHT PACIIOJIOXKEHUS pACUETHOTO KOHTYPA; 3 — LIEHTP TSDKECTH PACUE€THOTO KOHTYpa (MECTO
nepeceueHus oceid X1 1 Y1); 4 — HEHTP TSHKECTH IIIOMIAIKH ITPUIIOKESHHUS HArpy3Ku (MECTO MepecedeHust
oceit X u Y); 5 — monepeunast apmMatypa; 6 — KOHTYp pacUueTHOTO IOTIEPEYHOro ceueHus 6e3 yuera B
pacuere nonepevyHon apMarypsl; 7 — rpaHuua (Kpaii) mIoCKOro 3JIeMeHTa

Pucynok 8.11 — Cxema pacyeTHbIX KOHTYPOB NMONEPEYHOr0 ce4YeHHs MPU MPOAABIMBAHUHI

Pacuem snemenmos na npooasnuganue npu 0eucmeuu cocpe0omoyenHol Culbl
8.1.47 Pacuer sneMeHTOB 0Oe3 MOMEpPeUHON apMaTypbl Ha MPOJABIMBAHUE NPU JEHCTBUU
COCPEIOTOUYECHHON CHITBI IPOU3BOJIAT U3 YCIIOBHSI

F<Fput (8.87)
rae F — cocpeoTouennas cuia oT BHEIIHEN HArPY3KH;

Fb,ult — mpeaensHoe ycuinue, BOCHpUHUMAaeMOe OETOHOM.
VYeunue Fpui onpenensior no gopmyie

Fo.uit = Rot - Ay, (8.88)

rie Ap — TIOIabh PACYETHOTO MOMEPEYHOT0 CEYCHHUSI, PACTIONOKEeHHOTO Ha paccTossuuu 0,5 hg oT
TPaHUIIBI TUTOIIA U MIPHIIOKEHUS COCPEIOTOYCHHON cuiibl F ¢ pabodeii BBICOTON ceueHHs
ho (pucyHok 8.12).
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1 — pacueTHOe MonEepeyHoOe CeUEeHHE; 2 — KOHTYP PACUETHOTO MOIEPEYHOT0 CEUECHUS; 3 — KOHTYD
IJIOUIAIKH MTPHIIOKEHUS HArPy3KH

Pucynok 8.12 — Cxema 1151 pacyera xej1e300eTOHHBIX 3JIeMeHTOB 0e3 Monepe4Hoii apMaTypbl Ha
NpoAaBJIMBAHHE

[Tnomane Ap onipenensitoT mo popMmyie

A, =u-hg, (8.89)
/e U — epruMeTp KOHTYpa PacyeTHOrO IMOMEPEUHOr0 CCUCHUS;
ho — mpuBenennas paGouas Beicora ceuenns hy =0,5(hyy +hpy ),
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3aech hox 1 hoy — pabodast BbICOTa ceueHHs A MPOAOJILHOW apMaTryphbl, PaclojOKEHHOH B
HanpasyieHuu ocell X u Y.
8.1.48 Pacuer »51eMEHTOB C MOIEPEYHON apMaTypoil Ha MPOJABIMBAaHUE MPHU JCHCTBUU
COCpPeOTOUEHHOM CrIIbl (pUCYHOK 8.13) MpOou3BOIAT U3 YCIOBUS

F< |:b,ult + st,ult’ (8-90)

rae Fswult — npenenbHoe  ycuiawe, — BOCIPUHHMAEeMOE  IOMNEPEYHOM  apMarypoll  mpu
IPOJIaBIMBAHNH;
Fb,ut — ipenenbHOe ycunme, BOCIPUHUMAaEMoe OETOHOM, onpeenseMoe coryiacHo 8.1.47.
Yeumue Fswult, BOCIpUHUMaEMOE MOTIEPEYHON apMaTypoid, HOpMaJIbHOM K POJ0JIBHONW OCH
AJIEeMEHTa U PacIoIOKEHHOW PaBHOMEPHO BJIOJIb KOHTYypa PacyeTHOTO IMOIMEPEYHOr0 CEYEHUS,
OTIPEACIISAIOT Mo hopMyJie
st,ult =0,80gy U, (8.91)

r7i€ (sw — YCHUJIME B IIONIEPEYHOM apMaType Ha €AMHULLY JUIMHBI KOHTYpa pacue€THOr0 MONEPEYHOI0
CEUYCHHS, PACIIOIOKEHHON B mpenenax paccrosHus 0,5hp mo ob6e CTOpOHBI OT KOHTYpa
pacyeTHOro ceyeHus

Qo =—— (8.92)

Asw — IJIOLIA/Ib CEUYEHUs IONEPEeYHONW apMaTypbl C IIaroM Sw, PACIOJIOKEHHas B Ipenesax
paccrosiuus 0,5ho 1o 00e CTOPOHBI OT KOHTypa pPacdyeTHOIrO IOINEPEYHOr0 CEYCHUS

10 IEPUMETPY KOHTYpPa PacUeTHOrO MONEPEYHOr0 CEUSHMS;

U — nepumeTp KOHTYpa pacueTHoro MIOIIEPEYHOT 0 CeueHusl, olpeessieMblii

coryacHo 8.1.47.

[Ipu pacnosnokeHuu NONEpPEeYyHOM apMarypbl HEPaBHOMEPHO IO KOHTYPY pacu€THOIO
IIONIEPEYHOI0  CEYEHHUs, a COCPEJOTOYEHHO Yy Oced IUIOU[aJKU IepeJadyd Harpys3Kku
(kpecTo00Opa3HOE PACIIONOKEHHUE [TONIEPEUHON apMaTypbl) IEPUMETP KOHTYpa U AJis HONEpEUHON
apMaTypbl NPUHUMAKOT MO (DaKTUYECKMM JUIMHAM YYacTKOB pAacIOJIOKEHUS MONepeyHOon
apMatypsl Lswx 1 Lswy 110 pacueTHOMY KOHTYpY IpoJaBiuBanus (pucyHok 8.11, ).

3HaueHue Fb,ult + st,ult npuHUMaIOT He 0onee 2Fp uit. [Tonepeunyto apMaTypy yunuTHIBatOT

B pacuete npu Fswuit He menee 0,25Fh uit.

3a rpaHMLed pacloJOXKEHUs IIONEpPeYyHON apMaTyphl pacyeT Ha I[poJaBiIMBaHHE
Ipou3BOIAT cornacHo 8.1.47, paccMaTpuBas KOHTYpP PAaCUETHOIO IONEPEYHOrO CEUEHHUs Ha
paccrositaun 0,5ho OT rpaHUIBI pacnonokeHHs MonepevHoi apMaTypbl (pucyHok 8.13). Ilpu
COCpPEOTOUEHHOM pPAaCIOJIOKEHUU TIONEPEUYHOM apMaTypsl IO OCSAM IUIOHIAJKH Iepenadu
Harpy3ku, KpoMe€ TOIO, pacueTHbId KOHTYp IONEPEYHOIro ceyeHUs OeTOHa MPUHUMAIOT IO
JUarOHAJIbHBIM JIMHUSM, CIEAYIOIIUM OT Kpas pacrojIOKEHUs MONEPEeYHON apMaTypsl (PUCYHOK
8.11, 2).

[Toriepeunas apmaTypa JOJDKHA YIOBJETBOPATh KOHCTPYKTUBHBIM TpPEOOBaHMSM,
npuBeneHHbM B 10.3. Ilpu Hapymenun ykasaHHbIX B 10.3 KOHCTPYKTUBHBIX TpeOOBaHUI
B pacueTe Ha TMpOJABIMBAHUE CIEAYET YUUTBHIBATH TOJIBKO IIOTNEPEYHYIO apmarypy,
MePECEKAOIIYI0 MTUPAMUTY NTPOJIaBIMBAaHUS, IPU 00ECIICUEHUH YCIOBHUM €€ aHKEPOBKH.
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1 — pacdeTHOe MorepevHoe ceueHue; 2 — KOHTYP PacueTHOTO MOMEPEYHOT0 CEYEHUs; 3 — TPAHUIIBI 30HBI,
B IIpeJieTax KOTOPhIX B pacyeTe yUUTHIBAETCS MONepedyHas apMarypa; 4 — KOHTYp pac4eTHOTO
MOTIEPEYHOTO CeUeHUsI Oe3 yueTa B pacuere MoNepeyHoi apMaTypbl; 5 — KOHTYP IUIOMAAKH TPUI0KEHUS
Harpy3ku

Pucynok 8.13 — Cxema 1J11 pacyera xej1e300eTOHHBIX IJIMT C BEPTUKAIBHONH PABHOMEPHO
pacnpeesieHHOI onepeYHoN apMaTypoii Ha MPoJaBJINBaHUe

Pacuem snemenmos Ha npodaeﬂueauue npu Oeticmeuu COCp@dOmO‘leHHle CUujbl U
u32u6a10u;ezo MomeHnma
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8.1.49 Pacuet »nemMeHTOB 0€3 OTIEpEeuHOl apMaTyphl Ha MPOJaBIMBAHUE PU COBMECTHOM
NEMCTBUU COCPEAOTOYCHHBIX CHJIBI M M3TMOAIOMEr0 MOMEHTa (pHCYHOK §.12) mpou3BOIAT U3
YCIIOBUS

<1 (8.93)
Foutt Mt

rae F — cocpenoToueHHas cuiia OT BHEITHEH HArPy3KH;

M — cocpeloTOYeHHBI H3TrMOAOIIUA MOMEHT OT BHEIIHEH Harpy3kd, YYUTBIBAEMBIl Mpu
pacuere Ha npoaasiuBanue (8.1.46);

Fb,ut 1 Mp,uit — IpeiesibHbIE COCPEOTOUEHHBIE CHJIa U U3TUOAIOUINIT MOMEHT, KOTOpPbIE MOTYT
OBITH BOCIIPHUHATHI GCTOHOM B paCyY€THOM TIIONCPCYHOM CCUCHHUH IIpU HX
pa3eIbHOM JICCTBHH.

B xene300eTOHHOM Kapkace 3[JaHUil C IUIOCKUMH MEPEKPHITUSAMH COCPEIOTOYCHHBIN
u3rubarommii MOMeHT Mioc paBeH cyMMapHOMY M3rHOaroleMy MOMEHTY B CEYCHHSIX BEPXHEH U
HUKHEH KOJIOHH, IPUMBIKAIOUINX K IEPEKPHITHIO B pACCMaTPUBAEMOM Y3IIE.

[Tpenensnyto cuiy Fpuit onpenenstor cornacHo 8.1.47.

[Tpenenbublit n3rubdaromuit MOMEHT Mp uit onpenenstoT no popmyiie

Mp it = Rot “Wp - g, (8.94)

rae Wp — MOMEHT  COTNPOTHUBIICHHUS PACYCTHOTO TOMEPEYHOrO CEUCHHS, OIpeAe/IsIeMblid
corjacHo 8.1.51.
[Ipu nevicTBuM M3rHOAIOIIUX MOMEHTOB B JIByX B3aMMHO MEPHEHAUKYJISIPHBIX MIOCKOCTSIX
pacueT MpoU3BOAAT U3 YCIOBUS

F M, M,y
+ +
Fb,ult be,ult |\/Iby,ult

<1, (8.95)

IIPU 3TOM IIPUHUMAIOT

M M F
* + 2 <05 ,
M bx,ult M by,ult I:b,ult
rac F, Mx u My — COCPCAOTOUCHHBIC CUJIa U 1/131"1/1621}01111/16 MOMCHTBI B HAIIPABJIICHUAX ocent

X wu Y, yuuTbiBaeMble IpU pacyere Ha mpojaBiuBanue (8.1.46),
OT BHEIIHEHN Harpy3KH;
Fb.utt, Mbxutt, Mby,uit — mpenenpHbIe  COCPEIOTOYEHHBIE CWJa H  WM3TUOAIOIIME  MOMEHTHI
B HampaBieHusix oceit X u Y, KoTOpble MOTYT OBITh BOCHPHUHSTHI
OCTOHOM B pACUETHOM IIOMEPEYHOM CEYCHUH TMpPU UX pa3leITbHOM
JIEHCTBUU.
VYeunue Fpu onipeaenstoT cornacHo 8.1.47.
Yeunust Moxuit 1 Mpy,uit OTIpeIeIsitOT COTVIACHO YKa3aHHUSM, MPUBEICHHBIM BBIIIE, MPHU
JeCTBUM MOMEHTA B MIOCKOCTH ocell X U Y COOTBETCTBEHHO.
8.1.50 Pacuer mpoYHOCTH >IEMEHTOB C MOMEPEYHON apMaTypoi Ha MPOJABIUBAHUE TPH
JNEUCTBUM  COCPEIOTOYEHHONW CHJIBI M W3TMOAIOMMX MOMEHTOB B JIBYyX B3aWMHO
NEePHEHANKYISIPHBIX MIOCKOCTSAX MTPOU3BOAAT U3 YCIOBUS

F M, My

+ +
|:b,ult + st,ult be,ult + I\/Isw,x,ul’[ Ivlby,ult +M sw,y,ult

<1, (8.96)

IIPU 3TOM IIPUHUMAIOT

65



CII 63.13330.2018

M |\/|y F
+

X <05——m8m¥—,
+M M +M Fb,ult +F

M

bx,ult sw,x,ult by,ult sw,y,ult sw,ult

rmue F, Mxu My — cm. 8.1.49;
Fo,utt, Mbx,uit 1 Mpy,uit — IpesieIbHbIE  COCPEIOTOUEHHBIE CHUJIa U M3ru0aroume MOMEHTHI
B HampaBieHusax oceil X u Y, KOTOpble MOTYT OBITh BOCHPUHSATHI
OCTOHOM B PacUeTHOM IIONEPEYHOM CEUCHHH IMPU HX Pa3AeIbHOM
JIeHCTBHM,
Fsw,utt, Msw,x,ult 1 Msw,y,ult — IpeeTbHBIE COCPEIOTOYCHHBIC CHJIA W W3THOAIOIINE MOMEHTBI
B HampaBieHusax oceil X u Y, KOTOpble MOTYT OBITh BOCHPUHSTHI
IIOIIEPEYHOM apMaTypOH IIPHU UX Pa3AeIbHOM JICHCTBUM.
Yewunus Fouit, Moxutt, Mby,utt 1 Fsw,uit oipeienstoT coraacHo yka3zanusM 8.1.48 u 8.1.49.
Yeunust Mswyxuit 1 Mswy,ult, BOCIPUHMMAeMbIE MONEPEYHOW apMarTypoi, HOpMaJlbHOM K
MIPOJIOJIBHOM OCH 3JIEMEHTA U PACIOI0KEHHON PABHOMEPHO BJI0JIb KOHTYpa pACYeTHOTO CEUEHUs,
OTPENIETISIOT MPU ACHUCTBUU U3rH0AIONIEero MOMEHTa, COOTBETCTBEHHO B HaIlpaBjieHUU oceil X u Y
o gopmyne

M swult = 0,8 Qsw 'Wsw’ (8.97)

rae qsw 1 Wsw — onpenensitor coriacHo 8.1.48 u 8.1.52.
3navenns Py + Fowur,  Moxurt + Mswxutt |Vlby,ult + Msw,y,ult B ycmoBun (8.96)

npuHUMAOT He 00siee 2Fpuit, 2Mox,ult, 2Mby,ult COOTBETCTBEHHO.

[Toniepeunas apMaTypa AOJKHA OTBEYaTh KOHCTPYKTUBHBIM TPEOOBaHUSM, IPUBEICHHBIM B
10.3. IIpu HapyumieHuM yka3aHHbIX B paznene 10.3 KOHCTpYKTHBHBIX TpeOOBAHUN B pacuere Ha
IPO/IaBIMBAHUE CIIEAYET YUUTHIBATH TOJIBKO MOMEPEYHYIO apMaTypy, IEPECEKAIOLIYI0 TUPAMUILY
NPO/IaBIMBAHUSA, TIPU 00ECIICUEHUH YCIIOBHIA €€ aHKEPOBKH.

8.1.51 B oOuiem ciryyae 3HaYSHHsI MOMEHTA CONPOTHBIIEHUS] PACUETHOTO KOHTYypa OeToHa
npu nponaBiuBaHuU Whyy) B HampaBICHUSX B3aUMHO NEpPHNEHIUKYISPHBIX ocell X u Y
OTIPEACIISIOT MO hopMyTie

_ oy (8.98)
X(Y)max

rae lpxy) — MOMEHT MHEpIIMU PACYETHOTO KOHTYypa OTHOCUTENHHO oced Y1 M X1, IPOXOIAIINX
gyepes ero HeHTp TsxecTH (pucyHok 8.11);
X(Y)max — MaKCHMaJIbHOE PACCTOSIHUE OT PACUETHOTO KOHTYpa JI0 €ro HEHTPa TSHKECTH,
3HaueHUEe MOMEHTa WHEpUUU lbxy) OMPEENSIIOT Kak CyMMY MOMEHTOB HMHEPIUH lpx(y)i
OTACJIBHBIX YYAaCTKOB PACUCTHOI'O KOHTYpa MOMEPCHYHOI0 CEYCHUA OTHOCUTCIBHO HECHTPAJIbHBIX
Oceii, MPOXOIIINX Yepe3 LEHTP TKECTH PACUETHOTO KOHTYpa, MPUHHUMAS YCIOBHO HIUPHHY
KaXXa0ro ydacTka paBHOI\/’I CAUHUIIC.
[TonokeHre 1EHTpa TSHKECTH PACYETHOTO KOHTypa OTHOCHUTEIBHO BBIOpAaHHOW OCH
OTIPENIETISIOT 10 (hopmyIie

Wox(y)

_ZLi-%(¥i)o
P ®

rze Li — AmMHa 0TaenbHOro yyacTKa pacyeTHOTO KOHTYPa;
Xi(Yi)o — pacCTOSIHUE OT IIEHTPOB TSKECTH OTACIBHBIX YYACTKOB PACUETHOIO KOHTYpa 10
BBIOPAHHBIX OCEH.

[Tpu pacyerax MpUHUMAIOT HAUMEHBIITNE 3HAYCHUS MOMEHTOB CONPOTUBICHUS Why 11 Why .

X(Y)o : (8.99)
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MOMEHT CONMPOTUBJICHUSI PACUETHOIO KOHTypa OeTOHa MJisi KOJOHH KPYIJIOTO CEUYEHUS
OTIPEACIISIOT MO hopMyJie
2
W = 7Z'(D + ho)
b= ",
4
rae D — auameTp KOJIOHHBI.
8.1.52 3HaveHHs MOMEHTOB COIPOTHUBJICHHS TIONIEPEYHON apMaTyphl MPH MPOJIaBIMBAHUN
Wsw x(y) B TOM ciTyuae, KorJa rnorepevyHasi apMarypa pacrioiokeHa paBHOMEPHO BJI0JIb PACYETHOTO

. h
KOHTYpa IpoAaBJIMBAaHUA B IPCACIaxX 30HbI, I'PaHHUIbI KOTOPOHU OTCTOAT HA PACCTOSAHHUHN -0 B
2

KOKIYI0 CTOPOHY OT KOHTypa IpoiaBiuBaHus O0eToHa (pucyHOK 8.13), MpUHUMAIOT paBHBIMU
coOoTBeTCTBYIOIUM 3HaUeHUSAM Whyx 1 Why.

[Ipu pacmnosioxkeHNH MONEPEUHOM apMaTyphl B INIOCKOM 3JIEMEHTE COCPEAOTOUECHHO 110 OCSM
IPy30BOIl MIIOIIAJKK, HAIPUMEP MO OCH KOJIOHH (KpecTOoOOpa3HOE pacIoyIOKEeHUE MOMePEeyHOM
apMaTypbl B MEPEKPHITHH), MOMEHTBI COMPOTUBIICHUS MOMEPEYHON apMaTypbl ONPEACINISIOT MO
TE€M >K€ MpaBWJIaM, YTO M MOMEHTBI CONPOTUBICHHUS OETOHA, MPUHUMAs COOTBETCTBYIOIIYIO
(aKTHYEeCKYyI0 JJIMHY OrPaHUYCHHOTO0 YYacTKa PAacCIOJIOKEHHS TOMEepEeYyHOM apMaTypbl IO
pacuyeTHOMY KOHTYPY npoaaBiuBanust Lswx v Lswy (pucyHok 8.11, 2).

Pacuer nJ10CKOCTHBIX Kej1€300eTOHHBIX 3JIEMEHTOB IJIMT U CTEH M0 MPOYHOCTH

8.1.53 Pacuer mo mMpOYHOCTH TUIOCKHUX IUTUT MEPEKPBITUH, MOKPHITUHA M (PyHIAMEHTHBIX
IUTUT CIIeyeT MPOU3BOIUTH KaK pacyeT IUIOCKHX BBIJEICHHBIX 2JIEMEHTOB Ha COBMECTHOE
JeHCcTBUE M3TMOAIOIIMX MOMEHTOB B HANpPaBJICHUM B3aMMHO TMEPHEHIAUKYISPHBIX OCEed U
KPYTSIIUX MOMEHTOB, PUIIOKEHHBIX 110 OOKOBBIM CTOPOHAM IJIOCKOTO BBIIETICHHOTO JIEMEHTA,
a TaKKe Ha JICHCTBHUE MPOJIOJIBHBIX U MOTEPEYHBIX CHJI, IPUIIOKCHHBIX 110 OOKOBBIM CTOpPOHAM
IJIOCKOTO BBIICJICHHOTO AJIeMeHTa (PUCYHOK 8.14).

Kpowme Toro, mpu onupaHuu IJIOCKUX IUTAT HA KOJIOHHBI CJIEIYET MPOU3BOIUTH PACUET IUIUT

Ha IMPOJaBJIMBAHUC Ha JIEUCTBUEC COCPCAOTOUYCHHBIX HOPMAJIbHBIX CHJI U MOMCHTOB COIJIACHO
8.1.46-8.1.52.

Pucynok 8.14 — Cxema ycuiiuii, 1eliCTBYIOIIUX HA BbIJAeJeHHbIH MJI0CKUIT 3J1eMeHT eIMHUIHOM
1107000408181

8.1.54 Pacyer mo WPOYHOCTH IUIOCKUX IUTMT B OOMIEM Cllydae MPOU3BOMAAT ITyTEM
paszieseHus IUIOCKOTO AJIEMEHTa Ha OT/IEJIbHBIE CIIOM CXKATOT0 OETOHA U PACTSIHYTON apMaTypbl U
pacyera KaKA0ro ClIosl OTAEIbHO Ha JIEHCTBHE HOPMAIbHBIX U CIABHUTAIOIIMX CHJI B 3TOM CIIOE,

MOJIYUYCHHBIX OT HCﬁCTBHH 1/13r1/16a}0m1/1x " KpyTAIIUX MOMCHTOB U HOPMAJILHBIX CHII (pI/ICYHOK
8.15),
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Pucynok 8.15 — Cxema ycuiauid, 1eliCTBYIOIINX B 0ETOHHOM H ApMAaTYPHOM CJIOSIX BbI/1€JIEHHOTO
IUIOCKOT0 3J1eMeHTa IVIMThI (YCUJIMSI HA IIPOTUBOMOJI0KHBIX CTOPOHAX YCJIOBHO He NOKA3aHbI)

Pacyer miockux 31€MEHTOB IUIUT MOXKET TaKkKe MPOU3BOAUTHCS 0€3 pa3/esieHus Ha CIoU
OcTOHA M PACTAHYTOW apMaTypbl HA COBMECTHOE JCHCTBHE M3THOAIONINX U KPYTSIIUX MOMEHTOB
U3 YCIIOBUHM, OCHOBaHHBIX HAa 000OOIIEHHBIX YPABHEHHSIX MPEIEIHbHOIO PABHOBECHUS:

(Mt = M) (M gy — M) - MG, >0 (8.100)
My it = My; (8.101)
Myut 2My; (8.102)
Myt = Myy (8.103)

rae My, My, Myy — m3rubaromyie u KpyTAIIMe MOMEHTHI, JEHCTBYIOIIME Ha BBIJACICHHBIN
IIJIOCKUM AJIEMEHT;

Mx,ult, My,ult, Mxy,ult—Hpe,HeJ'IBHHe I/I3FI/I68.IOH_[I/IC U KPyTAIIUC MOMCHTBI, BOCIPUHUMACMBIC
IIJIOCKUM BBIACIICHHBIM 3JICMCHTOM.

3HaveHHs TpeebHbIX W3THOArmMUX MOMEHTOB Myur 1 Myur ciexyer ompenensite u3
pacueTa HOPMAaJbHBIX CEUEHHH, MEPIEHIUKYIAPHBIX OocsiM X H Y, IUIOCKOTO BBIIEICHHOTO
9JIEMEHTA C MPOJIOJILHOM apMaTypoid, mapauiensHoi ocsim X u Y, cormacho 8.1.1-8.1.13.

3HaueHus MPEAETbHBIX KPYTAIIUX MOMEHTOB CIIEAYeT ONMpeaesiTh o 6eTOHY Mbxyuit U IO
pacTsHyTO# MpooiibHON apMatype Msxy,uit To popmynam:

Myt = 0,1Rpb%h (8.104)
rac b nu h — MEHBIIUHN U 6OHBHII/II>’I Pa3MEPbl COOTBETCTBECHHO IJIOCKOTO BBIACIICHHOI'O JICMCHTA,
My .uit =0,9Rs (A + Ay )y, (8.105)

rne Asx 1 Asy — IIoIaiu ce4eHus IpoI0JIbHONM apMaTyphl B HaripaBieHHH oceid X U Y,
ho — pabodvast BbICOTA MOMIEPEYHOTO CEYCHUS TTUTHI.

JlonyckaeTcst IpUMEHATH U IPYTUE METO/IbI pacueTa 110 MPOYHOCTH INIOCKOTO BBIIETIEHHOTIO
AIIEMEHTA, MOJYyYeHHbIE HA OCHOBE PAaBHOBECHS BHEIIHUX YCHJIMH, NEHCTBYIOMIUX MO OOKOBBIM
CTOPOHAM BBIJIEJIEHHOT'O 3JIEMEHTA U BHYTPEHHUX YCHUIUH B JUArOHAJIBHOM CEYEHUH IUIOCKOTO
BBIJICJIEHHOT'O 3JIEMEHTA.

ITpu neiicTBUM Ha BBIAECJIEHHBIN MIOCKUM 3JIEMEHT IUIUT TAK)KE MPOJOJIBHON CHUJIBI PACUET
cienyeT IPOU3BOAUTH KaK JUISl BBIACIIEHHOIO IIJIOCKOTO 3JIEMEHTA CTEH coryacHo 8.1.57.
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8.1.55 Pacuer miocKkoro BBIICICHHOTO AJIEMEHTa Ha JEHCTBUE MOMEPEYHBIX CHJI CICAyeT
HpOI/ISBO,Z[I/ITB n3 YCHOBI/ISI

Qx Qy
+ <1, 8.106
Qx,ult Qy,ult ( )

rae Qx u Qy — momepeynsle  CHIBL, JICHCTBYIOIIHE 1O OOKOBBIM ~ CTOPOHAM  IUIOCKOTO
BBIJICJICHHOTO 3JIEMEHTA,;
Qxult ¥ Qyult — TIpeIETIbHBIE MONIEPEYHBIC CHIIBI, BOCIHPHUHUMAEMbIE IUIOCKHM BBIIEICHHBIM
3JIEMEHTOM.
3HaueHUsI TIPECIIbHBIX HOMEPEYHBIX CHII ONPEAEISIOT 10 hopMyJIe

Quit = Qp + Qsw (8.107)

rae Qo v Qsw — IpeenbHbIe ONEePeUHble CUIIbl, BOCIPUHUMAEMbIE COOTBETCTBEHHO OETOHOM U
NOTIEPEYHO apMaTypoil U orpenenseMsie o popMyam

Qp =0,5Rybhy ; (8.108)
Qsw = s, (8.109)

rae Qsw — MHTEHCUBHOCTH MOIIEPEYHOr0 apMUPOBaHUsL, orpeessieMas o gopmyiie (8.59).

8.1.56 Pacuer mo mpoYHOCTH CTE€H B OOIIEM cilydae CIeAyeT NMPOU3BOJMTH KaK IUIOCKUX
BBIJICTICHHBIX JJIEMEHTOB Ha COBMECTHOE JCHCTBUE HOPMAIBHBIX CHII, H3MHOAIOIINX MOMEHTOB,
KpyTdluX MOMCHTOB, CABUIarOmUX CHJI, IOINCPCUYHBLIX CHJI, IPHUIIOKCHHBIX II0 OOKOBBIM
CTOPOHAM IIJIOCKOT'O BBIZICIIEHHOTO 3JIeMeHTa (pHCYHOK 8.16).

Pucynok 8.16 — Cxema ycumii, 1eiiCTBYIOIIUX Ha BbIIEJEHHBIH MUIOCKUH 31eMEHT eTHHUYHOMH
IIMPHUHBI CTEHBI (YCUJIHS HA NPOTHBOMOJI0KHBIX CTOPOHAX YCJI0BHO He MOKA3aHbI)
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8.1.57 Pacuyer creH B 00111eM ciIydae MPOU3BOIAT IIyTEM Pa3/IeiCHuUs IIJIOCKOTO AJIEMEHTa Ha
OTJICJIbHBIE CJIOU CKATOro OE€TOHA U PACTSHYTOH apMaTyphl M pacdyeTa KakJoro cios OTAEIbHO Ha
JIeicTBE HOPMAJIbHBIX U CIIBUTAIOIIUX CHJI B 3TOM CJI0€, MOMYYSHHBIX OT JEHCTBUS N3THOArOInX
U KPYTSIIUX MOMEHTOB, OOIINX HOPMAJIbHBIX U CABUTAIOIINX CHIL.

Jlomyckaercsi NMPOU3BOAUTH pacdeT Oe3 pas3jelieHus Ha ciIou OeToOHa U pacTSHYyTOH
apMaTypbl OTZENbHO U3 IUIOCKOCTH CTEHbl Ha COBMECTHOE JIEHCTBHE M3rMOArOIIMX MOMEHTOB,
KPYTAIIMX MOMEHTOB M HOPMAJbHBIX CHWJI U B IIJIOCKOCTH CTEHbl Ha COBMECTHOE JelcTBUE
HOPMAJIbHBIX U CABUTAIOLIUX CHJL.

PacueT cTeHbl B CBOEH MJIOCKOCTU MTPOU3BOJAAT U3 YCIOBHM, OCHOBAaHHBIX Ha 00OOILEHHBIX
YPaBHEHHUAX NPEJEIbHOIO PaBHOBECUS:

(Nyuit = Nl (N e =Ny )= NZ >0; (8.110)
Nyurr 2 Ny; (8.111)
Ny 2 Ny ; (8.112)
Nyy,utt = Nyy (8.113)

rae Ny, Ny u Nyy — HopMasnbHBle U CIBHUTraloOUIMe CHIIBI, JACUCTBYIONIHE MO OOKOBBIM CTOpPOHAM
IJIOCKOT'O BBIJIEJIEHHOI'O 3JIEMEHTA;
Nx,utt, Ny,utt 1 Nxy,ult — Ipeie’IbHbIe HOpMaJbHbIE U CIBUTAIOIIHE CHIIbI, BOCIPUHUMAEMBbIE MIII0CKUM
BBIJICJICHHBIM 3JIEMEHTOM;

3HaueHusl npeaenbHbIX HOpMambHBIX CHII Nyut ¥ Nyut ClieqyeT ompenensaTh W3 pacuera
HOPMAJIBHBIX CEUEHUU, MEPHEHAUKYJISPHBIX ocsiM X U Y, MJIOCKOTO BBIJICIIEHHOTO JJIEMEHTa C
BEPTUKAIBHON M TOPU30HTAIBHON apMaTypoil, mapamiensHoil ocsm X u Y, cornacho 8.1.14—
8.1.19.

3HaueHusl MpenebHBIX CABUTAIONIIUX CHII CIEAYyeT OmpeAensiTh mo 0eToHy Npxyult U MO
apmatype Nsyy,ult 1o popMynam:

Npyuit =0:3Rs Ay, (8.114)
rie Ay — paGodast IIoIIa b MOMePEYHOro cedeH st OETOHA BBIIEIICHHOTO JIEMEHTA,;
Nsxy,ult =0,5R; (Ay + Asy) ) (8.115)

rze Asx 1 Asy — IUIOIIA/Ib CEUEHUS apMaTyphl B HanipaBieHUH oceil X 1 Y B BBIJICIIEHHOM 3JIEMEHTE.

Pacder 13 mI0CKOCTH CTEHBI MPOU3BOIAT AHAIOTHYHO PACUETY TUIOCKUX TUIAT MEPEKPHITHH,
orpeenss 3Ha4eHUs MpeeIbHbIX U3rMO0AI0IINX MOMEHTOB C YYETOM BIMSHHUS HOPMAJIbHBIX CHIL

JlomyckaeTcsi MpUMEHSTh U IPyTHe METO bl pacueTa Mo MPOYHOCTH TIOCKOTO BBIICJICHHOTO
3JIEMEHTA, MOJTy4YEeHHbIE HA OCHOBE PABHOBECHS BHEUIHMX YCWIINH, EHCTBYIONIMX MO OOKOBBIM
CTOpPOHAM BBIJCIIEHHOTO JJIEMEHTa, W BHYTPEHHUX YCWIMH B JHAaroHaJbHOM CEYECHUH
BBIJICJIEHHOT'O 3JIEMEHTA.

8.1.58 Pacuer mo TPOYHOCTH TUIOCKMX BBIICJICHHBIX JJIEMEHTOB CTEH Ha JIHCTBHE
HOTIEPEYHBIX CWJI CJIEAYEeT MPOU3BOAMUTH AHAJOTMYHO pPAcCyeTy IUIMT, HO C YY€TOM BIIHSHUS
TIPOJIOJIBHBIX CHJL.

8.1.59 Pacuer mo TpemMHOCTOMKOCTU IUIUT (10 OOpa30BaHUIO M PACKPBITUIO TPEIIUH
HOPMAJIBHBIX K MPOIOJIEHOW OCH DJIEMEHTA), CIEIyeT MPOU3BOANUThH Ha JICHCTBHE M3THOAIOIINX
MOMEHTOB (0e3 yueTa KpyTAIIMX MOMEHTOB) COTJIACHO yKa3aHHUsIM pasjena 8.2.

8.2 PacueT 3JIeMeHTOB Kej1€300€TOHHBIX KOHCTPYKIHIi MO NMpeaeTbHbIM COCTOSTHUSIM
BTOPOI IrpynIbl

OO0wmue moJ10KeHU

8.2.1 PacueTsl 110 MpeesIbHBIM COCTOSIHUSIM BTOPOM TPYIIIBI BKIIOYAIOT:

- pacyeT mo 0Opa30BaHUIO TPEIIHH;

- pacyeT Mo PacKPBITUIO TPEIINH;
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- pacdeT 1o aehopMarusiM.

8.2.2 Pacuer mo 0Opa30BaHHWIO TPEIIMH IPOU3ZBOJAT, KOT/a HEOOXOAMMO OOECICUHTH
OTCYTCTBHE TpeluH (4.3), a Takke KaK BCIIOMOTaTeJIbHBIN MPH pacueTe M0 PaCKPBITUIO TPELIUH U
1o JiehopMaItusiM.

8.2.3 Ilpu pacuere mo oOpa30BaHUIO TPEIIMH B IEISIX MX HEAOMyIIeHUs Kod(duimeHT
HaJIe’)KHOCTH 110 Harpy3ke npuHuMaror ys > 1,0 (kak npu pacuere 1o npounoctu). [Ipu pacuere no
PaCKpPBITUIO TPEIIMH U 10 AeopmalusaM (BKIOYask BCIIOMOTaTeIbHBIN pacueT 1o 00pa30BaHUIO
TPEIIMH) MPUHUMAIOT KO3(PGUIIMEHT HaJIeKHOCTH 1o Harpyske = 1,0.

PacueT #e1€300€ TOHHBIX 3J1eMEHTOB 110 00PA30BAHUIO U PACKPBITHIO TPEIINH

8.2.4 Pacuer ’xene300€TOHHBIX 3JIEMEHTOB IO OOpPa30BAaHUIO TPEIIMH IPOM3BOIAT H3
YCIOBHSA

M>Mere, (8.116)

rae M —u3rubaronmii  MOMEHT OT BHEIIHEW Harpy3Kd OTHOCHTEIBHO OCH, HOpPMalbHOMN
K IUIOCKOCTH JCWCTBUS MOMEHTAa M TPOXOIAIICH uepe3 IEeHTP THKECTH
MPUBEICHHOTO MOMEPEYHOT0 CEYEHUS DIIEMEHTA,
Mcrc — u3rubarouii MOMEHT, BOCHPUHHMMAEMBbI HOPMaJIbHBIM CEUYEHHMEM D3JIEMEHTa Ipu
o0pa3oBaHUM TPEIIUH, onpeaenseMslii mo gopmyne (8.121).
J1st IeHTpalibHO-PACTHY THIX 2JIEMEHTOB 00pa30BaHUE TPELIHH ONPEACISIOT U3 yCIOBHS

N> Nere, (8.117)

rae N — mpojonbpHOe pacTAruBaroliee yCHIne OT BHEITHEH Harpy3Ku;
Ncrc — IpOJIOJIBHOE  PACTATMBAIOLIEE  YCUJIME,  BOCIHPUHUMAaeMOE€  JJIEMEHTOM  IIpH
00pa3oBaHMM TPEUIUH, ONpeesieMoe coryiacHo 8.2.13.

8.2.5 B ciyuasx, korna BeimoHseTcs ycinoBue (8.116) umu (8.117), BRITONHSIOT pacdeT 1o
PAcCKpBITUIO  TPEIIHH. Pacyer  Kene300€TOHHBIX  JJEMEHTOB  MPOU3BOAAT IO
HENPOAOHKUTEILHOMY U MIPOJIOJIKUTEIIBHOMY PACKPBITHIO TPELIHH.

HenpopomkurenbHoe pacKpbhiTUE TPEIIUH ONPENENSIOT OT COBMECTHOTO JCHCTBHS
MIOCTOSIHHBIX Y BPEMEHHBIX (IJIUTENbHBIX U KPATKOBPEMEHHBIX) HAarpy30K, MPOJIOJIKUTEIbHOE —
TOJIBKO OT MOCTOSIHHBIX ¥ BPEMEHHBIX JITUTENbHBIX HATPY30K (4.6).

8.2.6 Pacder mo pacKpBITHIO TPEIINH MPOU3BOIST U3 YCIOBHUS

Aere < Aere it (8.118)

I/1€ Acrc — IIMPUHA PACKPBITHS TPEIIMH OT JEHCTBUS BHEIIHEW Harpy3ku, ompezenseMas
cormacHo 8.2.7, 8.2.15 - 8.2.17.
Acrc,ult — IPECIBHO I0IyCTUMAs IMPUHA PACKPBITHS TPEILIUH.
3HaueHus Acrcult TPUHUMAIOT PaBHBIMHU:
a) U3 yCJIOBUS 00€CIIeYeHHs] COXPAaHHOCTH apMaTypbl
knaccoB A240...A600, B500:
0,3 MM — Iipu IPOJOIKUTEITLHOM PAaCKPBITUU TPEIINH;
0,4 MM — Ipy HENPOAOKUTEIBHOM PACKPHITUH TPEILNH;
kimaccoB A800, A1000, B,1200-B,1400, K1400, K1500 (K-19) u K1500 (K-7), K1600
nuameTpom 12 Mm u 6oree:
0,2 MM — IpY IPOJIOIKUTEIIEHOM PACKPBITHH TPEIIVH;
0,3 MM — Ipy HENPOAOHKUTEIBHOM PACKPBITUH TPEILNH;
kiacco Bp1500, K1500 (K-7), K1600, K1700, K1800, K1900 nuamerpom menee 12mm:
0,1 MM — ipy IPOJOIKUTEIBHOM PaCKPBITUU TPEIINH;
0,2 MM — IpH HENIPOJOHKUTEIIBHOM PACKPBITHH TPELIVH;
0) U3 yCJIOBUS OIpaHUYEHHSI TPOHUIIAEMOCTH KOHCTPYKIUA
0,2 MM — IpH IPOTOIKUTEIIBHOM PAaCKPBITHH TPELIHH;
0,3 MM — Ipy HENPOJOIHKUTEIBHOM PACKPBITUU TPEILHH.
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8.2.7 Pacuer xene300eTOHHBIX JIEMEHTOB CJIeIyeT IPOU3BOIUTD MO MPOJOKUTEIIEHOMY U
10 HETIPOIOJDKUTEIBHOMY PAaCKPBITHIO HOPMAJIbHBIX M HAKIIOHHBIX TPEIINH.
HIupuHy NpOAOIKUTEIHLHOTO PACKPBITHS TPELIHH ONPENEIIAIOT o (hopmyIe

Aere = Berels (8.119)
a IMPHUHY HEIPOJODKUTEILHOIO PACKPHITUS TPELIMH — 110 (hopMyJIe
Aere = Aeret t Aere2 ~ Aere3 s (8.120)

rac a‘CI‘Cl — [HUpHHA PACKPbITUA TPCIIUH OT HNPOAOJIKUTCIBHOIO I[efICTBI/ISI IIOCTOAHHBIX

1 BpEMECHHBIX JJIUTCIBHBIX HAI'PY30K;
acrcz — IIApHUHA PACKPBITHA TPCHIMH OT HCEOPOJOJDKUTCIBHOIO ,HeﬁCTBPIﬂ IIOCTOAHHBIX

1 BPEMEHHBIX (JJIUTENbHBIX U KPATKOBPEMEHHBIX ) Harpy30K;
Q.3 — IIMPUHA PACKPBITUSA TPEIIMH OT HENPOJAOJDKUTEIBHOIO ACHCTBHA IIOCTOSHHBIX

Y BPEMEHHBIX JJIUTEIbHBIX HAIPY30K.

OmnpeneneHue MOMeHTa 00pa30BaHMsl TPeIMH, HOPMAJbHBIX K MPOAOJbHOH ocH
3J1eMeHTAa

8.2.8 Nsrubaromuii MOMEHT Mcrc Ipr 0Opa30BaHUH TPEIIHH B OOIIIEM CITydae ONpeIesieTCs
1o neopManoHHOM Moeau coriacHo 8.2.14.

Jis 57IeMEeHTOB MPSIMOYTOJIBHOTO, TABPOBOTO HJIM JBYTaBPOBOTO CEYEHUS C apMaTypoil,
pacIloyO’KEHHOM y BEpXHEH M HMKHEW TIpaHeil, MOMEHT TpEeIIMHOOOpa30BaHUs C Y4eTOM
HEYNpyrux nedopManuii pacTIHyTOro OeTOHa JIOIYCKAeTCsl ONPENENATh COTrJIAaCHO YKa3aHUsIM
8.2.10-8.2.12.

8.2.9 JlomyckaeTcss MOMEHT OOpa30OBaHHs TPEIIMH ONpeAessATh 0e3 ydera HEeyNnpyrux
nedopmaruit pactanyToro 6etona mo 8.2.11, npunumas B popmyne (8.121) Wpi=Wreq. Ecniu ipu
stoMm ycioBue (8.118) wmm (8.139) He ynoBieTBOpsieTCs, TO MOMEHT OOpa3OBaHHS TPEIIUH
clleflyeT ONpeAessaTh C yUYeTOM Heynpyrux aedopmaruii pacTaHyToro 0eToHa.

8.2.10 MomeHT 00pa3zoBaHMs TPEIIMH C yYETOM HEYNpPYrux jaedopMaifii pacTsSHYyTOTrO
0eTOHa ONpeNeNAI0T B COOTBETCTBUH CO CIETYIOIIMMHU MOJIOKEHUSMHU:

- ceueHus rmocie 1ehOpMUPOBAHHS OCTAIOTCS INIOCKUMU;

- SMIOPY HAIpPSDKEHHUH B C)KaTOW 30HEe OETOHA MPUHUMAIOT TPEYTroNbHOM (hOPMBI, KaK A
ynpyroro Tena (pucyHok 8.17);

- DMIOPY HANPSKEHUH B pacTsIHYTOH 30HE OE€TOHA MPUHUMAIOT TPANelUEeBUIHON (HOPMBI C
HaNpsOKEHUSIMU, HE TIPEBBILIAIOIIMMH PACYETHBIX 3HAYCHUN CONPOTUBIICHUS OETOHA PACTSKEHUIO
Rbt,ser;

- OTHOCHUTENbHYIO JeopMalrio KpalHero pacTSHyTOr'O BOJIOKHA OE€TOHAa NPUHUMAIOT
PaBHO# ee NpeleNbHOMY 3HAYCHHIO g TIPH KPATKOBPEMEHHOM JIeiicTBUM HArpysku (8.1.30);

IpY ABYX3HAYHOI 31rope AedopManmii B cedenun snementa gy i = 0,00015;

- HampsDKeHHsI B apMaType MPUHUMAIOT B 3aBUCHMOCTH OT OTHOCHTEIBHBIX IeopManuit
KaK JIJIsl YIIPYToro Teja.

8.2.11 MomMmeHT 00pa3oBaHUs TPEIIMH C YYETOM HEYNpyrux aedopMaiuil pacTSHYTOTO
0eToHa onpeneNsoT o hopmyine

Mere = Rptser ‘Wpi £N -y, (8.121)

rae Wp| — ynpyrormiacTu4eckuii MOMEHT COMPOTUBIICHHSI CEUEHHUs IS KpailHero pacTSHyTOro
BOJIOKHA O€TOHA, OTpeIeIsIEMBbIi ¢ y4eToM mojoxkenuit 8.2.10;
ex — PAacCCTOSTHUE OT TOYKHU MPHIIOKEHHUs MPOoaoJbHON cuiibl N (pacmmoioKeHHOH B IIEHTpe
TSOKECTU MPUBEICHHOTO CEUCHUSI DJIIEMEHTA) JI0 SAPOBOM TOUKH, HanboJiee yIaIeHHOU
OT PacCTSIHYTOU 30HBI, TPEIIUHOOOPA30BaHNE KOTOPOH IIPOBEPSIETCS.
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B dopmyne (8.121) 3HaK «mitoc» MPUHUMAIOT TPH CKUMAaromeld mpoaoiasHoi cuie N,
«MHHYC» — TIPU PACTATUBAIOICH CHUJIE.

1 — ypoBeHb LIeHTpa TSHKECTH MPUBEACHHOTO MONIEPEYHOT0 CEYSHUS

Pucynok 8.17 — Cxema HanpsizkeHHO-1e()OPMHPOBAHHOTO COCTOSIHHUS CeYeHHUsI IJIeMeHTa NMPH
NpoBepKe 00pa3oBaHMs TPEUIUH NPH JAeiicTBUM M3rudamiero MoMeHTa (a), u3rudarouero
MOMEHTA U MPOI0JIbLHOM CHIIBI (0)

JI1s IpsAAMOYTOJIBHBIX CEYEHUN U TaBPOBBIX CEYEHUU C ITOJIKOM, PACIIOIOKEHHOM B CKATOU
30He, 3HadeHue Wpl mpu JeHCTBUM MOMEHTa B IIJIOCKOCTH OCH CUMMETPHM JOITyCKaeTcs
IIPUHUMATh PaBHBIM

Woy =1,3Weq, (8.122)

rae Wredg — ynpyruii MOMEHT CONPOTHUBJICHUS TMPUBEIECHHOTO CEUYEHUsS IO PACTSIHYTOW 30HE
CEYEHMSI, ONPEEISIEMbI B COOTBETCTBUH C 8.2.12.
8.2.12 MowmenT corpoTtuBiieHUs] Wred M paCCTOSTHHE ex OTIPENENSIOT 10 (hopMyIam:

|
Wigq =29, (8.123)
t
6 = red. (8.124)
Ared

r7e lred — MOMEHT HHEpIHH MPUBEIECHHOTO CEUYEHHUS OJJIEMEHTa OTHOCHTENBHO €ro IeHTpa
TSDKECTH, OTIpeIeIsieMbli o popmyiie

— 4 .
leg =1 +l5-a+15 -a; (8.125)
I, Is, I's— MOMeHTBI WHepIUM ceueHHil OeToHa, PacTSHYTOH apMaTypbl M CXXaTOH apMaTypbl
COOTBETCTBEHHO;
Ared — IIOIIAIb  TIPUBEIEHHOTO TIONEPEYHOTO0 CEUEHHUs JJIeMEeHTa, OlpeaensemMas 1o
bopmyre

Aeg =A+A -0+ A -a; (8.126)

oL — KO3 UIUEHT MPUBEACHUS apMaTypbl K OETOHY
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Ep

A A, A, —TomaaM TIONEPEeYHOro CedyeHHs O€TOHA, pacTSHYTOH U CXaToll  apMarypel

COOTBETCTBEHHO;
Yt — paccTossHue OT Hauboyiee pacTAHYTOrO BOJIOKHA OeToHa 10 IIEHTpa TSKECTH
MIPUBEICHHOTO MOMEPEYHOT0 CEYCHHSI SJIEMEHTA

_ St,red
Ared

371€Ch Stred — CTATUYCCKUI MOMEHT IUIOMIAJIA MPUBEICHHOTO TOMEPEYHOTO CEUYCHHS IJIEMEHTa
OTHOCHUTEIIFHO Han0oJiee pacTSIHYTOTO BOJIOKHA OETOHA.
Jomyckaercst MOMEHT corpoTuBieHUs! Wred OTIpeiensTh 6€3 yuera apMaTyphbl.
8.2.13 Ycumue Ncrc mpu o0pa3oBaHUU TPEIIMH B IEHTPAIBHO-PACTIHYTHIX AJIEMEHTaX
OTIPEACIISIOT 1O hopMyJie

t

Ncrc = Ared 'Rbt,ser . (8.127)

8.2.14 OmpeneneHue MOMEHTa O0O0pa3oBaHUs TPEUIMH HAa OCHOBE HEIMHEHHOM
nehopMaImOHHOM MOJICTTH ITPOU3BOIAT UCXOIS U3 OOIINX MOJIOKEHUH, TPUBEACHHBIX B 6.1.24 1
8.1.20-8.1.30, HO c yueroM pabOThl O€TOHAa B PACTSHYTOW 30HE HOPMAIBHOTO CEYCHUS,
OTpeieNIIeMOl JAMarpaMMoOil COCTOSHUSL pacTsaHyToro Oerona corimacHo 6.1.22. Pacuernbie
XapaKTEPUCTUKHU MATEPUATIOB MPUHUMAIOT I MPEACIbHBIX COCTOSIHUM BTOPOU TPYIIIIHIL.

3nauenue Mcrc OTIpEAETSIOT U3 pElIeHHs] CHCTEMbI YpaBHEHH, peacTaBieHHbIX B 8.1.20—
8.1.30, mpuHUMast OTHOCHTENBHYIO Ne(OpPMAaLINI0 OETOHA Ebtmax Y PACTIHYTOW TPAHU DJIEMEHTA OT
NEHCTBUS BHEIIHEW HArpy3kd, paBHOW MpEIeIbHOMY 3HAUEHHUI0 OTHOCUTENBbHOH nedopmanuu
0eToHa IPU PACTSHKEHUH Eptult, ONIpeesieMoMy coriacHo 8.1.30.

Pacyer mupUHBI PACKPBITHS TPEIIMH, HOPMAJIBHBIX K MPOJA0JIbHONH OCH 3JIeMEHTA

8.2.15 lllupuny pacKpbITUs HOPMANBHBIX TpeluH Agre i (i=1, 2, 3 —cm. 8.2.7) onpenensior

o ¢popmyIe

(6}
Bere,i = 01" P2 P3° Vs -E—S-ls , (8.128)

S

IJle Gs — HalpsDKeHWe B TPOJOJIBHOW pacTAHYTOM apmarype B HOPMaJIbHOM CEYEHHHU
C TPEIMHON OT COOTBETCTBYIOIICH BHENIHEH HAarpy3Ku, OIPEAEIsIEMOE COTJIACHO
8.2.16;
Is — 0a3oBoe (0e3 yuera BIMSHUS BHIA TOBEPXHOCTH apMaTypbl) PACCTOSHUE MEXKIY
CMEXHBIMU HOPMaJIbHBIMH TPELIMHAMH, OnpezenseMoe coraacHo 8.2.17;
Ys — KOOGOUIMEHT, YYUTHIBAIOIIUNA HEPaBHOMEPHOE pacIpelesieHHe OTHOCHUTENIbHBIX
negopManuii  pacTAHYTOM apMaTypbsl MEXIy TPEUIMHAMH; JIOIYyCKAeTCs MPUHUMATH

kodpouiment ys = 1; ecnu mpu 3ToM ycnoBue (8.118) He ymoBmerBopsieTcs,
TO 3HAYEHHUE s CIIEeIyeT onpenensrs mo gopmyie (8.138);
@1 — K03 (DHUIIMEHT,  YYHTHIBAIONIMH  MPOJOJKUTEIBLHOCTh  JCWCTBHS ~ HArpy3KH,

NPUHUMAEMBI PaBHBIM:
1,0 — mpu HEMPOOIHKUTEIEHOM JICHCTBUH HArpy3KH;
1,4 — mpu IpOAOIKUTETHHOM JIEHCTBUU HArPy3KH;
@2 — KO3 (PULIMEHT, YYUTHIBAIOIIMK MNpOo(UIL TNPONONBHON apMaTypbl, NPUHUMAEMbIN
PaBHBIM:
0,5 — u1st apmMaTypsl IEPUOTNIECKOTO MPODUIIS U KaHATHOI;
0,8 — oy rmagkoit apMaTyph;
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@3 — K03 (PHUIMEHT, YIUTHIBAIONIUH XapaKTep HArPy>KeHUs, IPUHUMAECMBbIA PaBHBIM:
1,0 — nnst >MeMEHTOB U3TH0AEMBIX M BHEIICHTPEHHO CHKATHIX;
1,2 — n1st pacTAHYTBIX AJIEMEHTOB.

8.2.16 3nHayeHus HampsHKeHUs Og B PACTIHYTOW apMmarype H3ruOaeMbIX SIIEMEHTOB

OTIPENIETISIOT 1Mo (hopmyie
_ M (hO B yc) .

red

S

rac Iredvyc — MOMCHT HMHCPIHHH W BbICOTA C)KaTOM  30HBI IMPUBCACHHOI'O IIOIICPCUHOI'O

CEUCHUSI DJIEMEHTA, OINpEJCNsieMble C Y4YeTOM IUIOMIAAM CEYEHHs TOJBKO
C)KaTOl 30HBI OCETOHA, IUIOMIAJCH CEYEeHHUs] PACTIHYTOW W CXKAaTOH apMmarypsl
cormacHo 8.2.27, mpuHHMMas B COOTBETCTBYIOIIMX (OpMyNIax 3HAUYCHUS

K023 uLIMeHTa TPUBEICHUS aApMaTYpPBI K OETOHY Olgy = Oy .
st m3rubaemMpIx 371eMEHTOB Yc=X (pucyHOK 8.18), rie x — BbICOTa C)KaTol 30HBI OETOHa,
ompenensieMas corjiacHo 8.2.28 mpu Ogy = Ol .

3nauenue ko3(puirienTa npuBeIeHUs apMaTypbl K OETOHY 0Ois1 ONPEILISIOT 110 hopMyIie

Og =——, (8.130)

rne Epred — mpuBeneHHBI MOAYNb eQOpMaluU CKATOTO OETOHA, YYWTHIBAIOUIMHA HEYNpYTrHe
nedopMaIu ckaToro 0€ToHa U orpeaessseMblid o popmyre

R
Epreg = —22—. (8.131)
, 8bl, red

OTtHOCHUTETBHYIO JIehOPMAITUIO OCTOHA Eb1 red MPUHUMAIOT paBHOM 0,0015.
JlomyckaeTcst HanpspKeHHE Gs OMPEACTIATh 1Mo (hopmyiie

M
Zs’As,

re l; — pacCTossHWE OT IEHTpa TSHKECTH PACTSHYTOW apMaTypsl 1O TOYKH TPHIIOKCHHS

(8.132)

Os

PaBHOIECHCTBYIOILIEH YCUIIMK B CKaTOM 30HE DJIEMEHTA.
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1 — ypoBeHb LIeHTpa TSHKECTH MPUBEACHHOTO IMOTIEPEYHOT0 CEUCHUS

Pucynok 8.18 — Cxema HanpsizkeHHO-1e(pOPMHUPOBAHHOT0 COCTOSHUSI 3JI€EMEHTA ¢ TPeIIMHAMHU NMPH
JeiiCTBHH U3rudaronero MoMeHTa (@, 6), U3rudaronero MOMeHTa 1 MPOI0JILHOI CHJIbI (6)

15t 571eMEHTOB MIPSIMOYTOJILHOTO TTOTIEPEUHOTO CEUEHHUS IIPU OTCYTCTBUH (WM O6€3 ydeTa)

C)KaToW apMaTypbl 3HAUEHHUE L; ONPEeNsIoT Mo popmyIie

X
zs =hy 3 (8.133)

I[J'IH 9JICMCHTOB IPAMOYTOJIBHOI'O, TABPOBOT'O (C MOJIKOM B CoKaToM SOHe) " IBYTaBpOBOI'O

MONIEPEUHOr0 CeUYCHNUS I0MyCcKaeTes 3uadenne L npunnmare pasusiv 0, 8Ny .

[Ipu netictBum usrubaromero momenta M u npogonshoit cuner N Hanpsikenne g B

PacCTAHYTOU apMaType ONpPEIEIAIOT 110 (bopMyJIe
M (hy - yc) 4+ N
Ired A1'ed

e Ared,yc — IJIOIIaAb MNPUBCACHHOI'O IIONCPEYHOI'0 CCUCHUSA JJICMCHTA H PACCTOSAHUC OT

g = “Olgy , (8.134)

HaubOosee CXXaroro BOJIOKHA OeTOHa J0 IEHTpa TSDKECTH MPUBEICHHOTO
CEUCHHUS, OIpeAeNsieMble MO OOIMM MpaBUaM pacueTa TeOMETPUYECKHX
XapaKTEPUCTUK CEUEHUW YNPYTHX OJIEMEHTOB C YYETOM IUIOIMIAJAN CEUYEHUS
TOJILKO CXXaTOW 30HBI O€TOHa, IUIOMIAZeH CEeYeHUs PACTSIHYTOM M CiKaTou
apMatypbl coriacHo 8.2.28, npuHuMas Ko3((UIMEHT MpHUBEIEHUS apMaTypbl

K OeToHy Olgj .

Jlomyckaercst HanpskeHHe Og ONpPeNeNsaTh o popmyiie
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g = LCELY) , (8.135)

As'zs

TAC es — PacCTOSAHHUE OT INEHTpa TAXKECTHU paCTHHYTOfI apMaTtypbel 10 TOYKH IPUIOKCHUA

IIPOJ0JbHOM cuibl N ¢ yU4eTOM SKCLIEHTPUCUTETA, PABHOTO M
N

s >eMEeHTOB MPSMOYTOJILHOTO CEYEHHUs TMPH OTCYTCTBUM (Wi 0e3 ydera) cKaToi
apMaTrypsbl 3HaUeHUEe Zg JomycKaercs onpeaensts mo popmye (8.133), B koTopoit X, — BbIicoTa
CKaTOM 30HBI OETOHA C YYETOM BIMSHHS MPOAOIBLHON CHIIBI, ompeaenseMas coriiacHo 8.2.28,
npruHUMast KO3(GUIMEHT MPUBEICHUS apMaTyphl K OETOHY Olgy = Ol .

Jl71s 51eMeHTOB MPSMOYTOJILHOTO, TABPOBOI'O (C MOJIKOW B C)KAaTOM 30HE) U JBYTaBPOBOTO
TIOTIEPEYHOr0 CeueHus JomycKaeTcs 3Hauenue Zg npuaumarh pasusiv 0, 7Ny

B dopmymax (8.134) u (8.135) 3HaK «IUIFOCY» MPUHUMAIOT MPHU PACTATUBAIOIICH, a 3HAK
«MHHYCY MIPU C)KUMAIOIIEH MPOIOJILHOM CHITE.

HamnpsokeHus 6s He TOJKHBI TPEBBIIIATH Rs ser.

8.2.17 3navenust 6a30BOr0 PaCCTOSIHUSA MEX Iy TperuHamu ls onpenenstor mo popmyie

Abt
|S —0,5-—-dS 8.136

u npuarmMarot He MeHee 10 ds u 10 cm u e 6onee 40 ds u 40 cwm;
r/ie Abt — TUIOIIA (b CEYCHUS PACTSIHYTOTO OETOHA;
As — TIIOIIAh CEUCHUs PACTAHYTOU apMaTyphl;
ds — HOMHHAJIBHBIH JHAMETP apMaTyPhI.
3naueHust Apt OMIPENENsIOT MO BBICOTE PACTAHYTOM 30HBI OETOHA Xt, UCIOJNB3Ys MpaBUiia
pacdera MOMEHTa 00Opa3oBaHUs TPEIIMH coriacHo 8.2.8 — 8.2.14.
B mro6oMm citydae 3HaueHue Apt IPUHUMAIOT PaBHBIM IUIOIIAIA CEUYEHHUS IIPU €€ BHICOTE B
npejenax He MeHee 2a u He 6osee 0,5h .
8.2.18 3nauenus kordduueHTa s OnpeaensoT no Gopmyie

Yy, =1-0,8. > Os.cre , (8.137)
Gs

I/I€ Gscrc — HAIIPSDKEHWE B IIPOJOJIBHOM PACTAHYTOM apMaType B CEYEHMM C TPELIMHOW cpasy
nocyie o0pa3oBaHUs HOPMAJBHBIX TPEUIWH, ompenenseMmoe mo 8.2.16, mpuHumas B
COOTBETCTBYIOIMX (hopMyax 3HaueHUuss M=Mcrc;

— TO €, IPH JICHCTBUM pacCMaTPUBAEMOI HAarpy3KH.
Jlns m3rubaeMbIX 3JIEMEHTOB 3HaueHue Kod((UIMEHTa s IOIMyCKaeTcs ONpeAessaTh IO
dbopmyne

M
Vs = 1—0,8-—N°|rc , (8.138)

rae Mcrc onipenensroT o popmyiie (8.121).

Pacuer 3/1eMeHTOB KeJ1e300eTOHHBIX KOHCTPYKIHIA 0 AedopmanusivM

8.2.19 PacueT >11eMEHTOB KeJIe300€TOHHBIX KOHCTPYKIUH 10 AeopMaIisiM Mporu3BOIST C
YUYETOM IKCILTYyaTallMOHHBIX TPEOOBAHUH, IPEABABISEMBIX K KOHCTPYKLIUSIM.

Pacuer o nedopmariusiM ciieiyeT Nporu3BOIUTh Ha JICHCTBHE:

- TIOCTOSIHHBIX, BPEMEHHBIX JUIMTEIBHBIX M KPAaTKOBPEMEHHBIX Harpy3ok (4.6) mpu
OrpaHUYCHUH IeGOopMaIiii TEXHOJOTMYECKUMH WITA KOHCTPYKTUBHBIME TPEOOBAHUSIMH;
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- TIOCTOSTHHBIX M BPEMEHHBIX JUIUTEIbHBIX HArpy30K MPU OTpaHUYCHHH AePopMaliuii
ACTETHUYECKUMHU TPEOOBaAHUSIMHU.

8.2.20 3naueHus npeAeabHO JOMYyCTUMBIX Ae(opMaruii 31eMEeHTOB TPUHUMAIOT COTJIACHO
CII 20.13330 1 HOpMAaTUBHBIM JOKYMEHTaM Ha KOHKPETHBIC BUJIbI KOHCTPYKIIHA.

Pacuer :kes1e300e TOHHBIX 3JIEMEHTOB 0 NPOrudam

8.2.21 PacuerT xene300€TOHHBIX AJIEMEHTOB 10 MPOTrHOaM MPOU3BOIAT U3 YCIOBUS

f<fur, (8.139)

rie f — nporud ’kene300eTOHHOro JIEMEeHTa OT JICHCTBHS BHELITHEH HArPY3KH;
fuit — 3HaYEeHHUE MTPEAETBHO JOMYCTHMOTO MPOrKba )Kee3006TOHHOTO JICMEHTA;

[TporuOsl  kene300€TOHHBIX ~ KOHCTPYKIMK  ONpENeNsaioT MO  OOIMM  IpaBHIIaM
CTPOUTENILHOI MEXaHUKU B 3aBUCUMOCTHU OT U3TUOHBIX, CIBUTOBBIX U OCEBBIX Je(hOpPMAIIMOHHBIX
XapaKTePUCTHK jKeJIe300€TOHHOTO 3JIEMEHTA B CEYCHHUSIX 110 €T0 JUTHHE (KPUBU3H, YTJIOB CIBUTA U
T. 11.).

B Tex cmywasx, xorga mporuObl kKele300€TOHHBIX JJIEMEHTOB B OCHOBHOM 3aBHCAT OT
U3TUOHBIX NehopMalnii, 3HAYEHHS MPOTUOOB OMPEIEIIAIOT MO YKECTKOCTHBIM XapaKTePUCTHKAM
cornacHo 8.2.22 u 8.2.31.

8.2.22 111 n3ru6aeMpIX 3JIEMEHTOB MTOCTOSHHOTO I10 JITMHE 3JIEMEHTa cedeHus 0e3 TpeiuH
IPOrHOBI OMPENENSIOT MO OOIIMM MpaBUIaM CTPOUTEIBHOH MEXaHWKH C HCIOJIb30BaHUEM
YKECTKOCTHU MOTEPEYHbIX CEUCHU, onpeaenseMoii mo ¢popmyne (8.143).

OmnpenesieHue KPUBU3HBI KeJ1€300€TOHHBIX 3JIEMEHTOB

8.2.23 KpuBu3zHy u3ru0aemMbIX, BHELIEHTPEHHO C)KAaThIX M BHELIEHTPEHHO PACTSHYTHIX
9JIEMEHTOB JIJISl BBIYUCIICHUS UX MPOTHOOB OIPEICIISIOT:

a) O7s DJIEMEHTOB WM YYacTKOB JJIEMEHTa, IJe B PACTSHYTOM 30HE HE 00pa3zyrorcs
HOpPMaJIbHBIE K MPOJI0IBLHON OCH TPEIInHbI, coriacHo 8.2.24, 8.2.26;

0) IUIs1 DIIEMEHTOB WJIM YYacTKOB 3JIEMEHTA, IIe B PACTSAHYTOW 30HE MMEIOTCS TPEIIMHBI,
cornacHo 8.2.24, 8.2.25 u 8.2.27.

DNeMEeHTbl WIM YYacTKH 2JIEMEHTOB pPaccMaTpUBAIOT 0Oe€3 TPEIIMH, €CIU TPEIIUHBI He
obpasyrTcst [T. €. ycnoBue (8.116) He BBIMOJHAETCS| TpH JEHCTBUM TIOJHOW HArpy3KH,
BKITIOUAIOIIEH MTOCTOSTHHYI0, BPEMEHHYIO JITUTENbHYIO U KPATKOBPEMEHHYIO HarPy3KH.

KpuBn3Hy >ke1e300€TOHHBIX JJIEMEHTOB C TPEIIMHAMH M 0€3 TPEIIMH MOXKHO TaKkKe
OTIpeIeNATh Ha OCHOBE JIe(hOpMaIIMOHHON MOIeTH cornacHo 8.2.32.

8.2.24 TlonHyloo KpUBU3HY W3THOAEMBIX, BHEIEHTPEHHO CXKaTBIX M BHEIEHTPEHHO
PACTSIHYTBIX 3JIEMEHTOB ONPEIENSIOT 10 hopMyiam:

JUTSL Y9aCTKOB 0€3 TPElIH B PACTIHYTOH 30HE
1 (1 1

Y ) s 8.140
r )1 ry ( )

AJId y49aCTKOB € TpCIMHAMU B paCTHHyTOﬁ 30HC

L_(1) (1) (1) @141
r rjp rjo rs
B dopmyie (8.140):

1) (1
~— ||~ | — KpPpHUBU3HBI COOTBCTCTBCHHO oT HCMIPOAOJIKUTCIIBHOT O JIeicTBUSA

P\
KPaTKOBPEMEHHBIX HArpy30K M OT TPOJODKHTENBHOTO JEHCTBHS MOCTOSHHBIX
Y BPEMEHHBIX JUTUTEIBHBIX HArPY30K.
B dopmyne (8.141):
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1 o o
Z | —KpUBH3HAa OT HEMPOJODKUTEIBHOTO JEHCTBUS BCEW HArpy3kw, Ha KOTOPYIO
rin

MPOU3BOJIAT pacueT Mo 1ehopMaIusiM;
1 .
- — KpI/IBI/I3Ha oT HCHpOI[OJ'DKI/ITCJ'IBHOFO JACUCTBUA ITIOCTOSHHBIX Hu BpeMeHHBIX
),

JJINTCIIBHBIX Harpy301<;
1 N
- —KpI/IBI/I3Ha oT HpOIIOH)KI/ITeHBHOFO JOCUCTBUA ITIOCTOAHHBIX H BpeMeHHBIX JJINTCIIBHBIX
rs

Harpy3oxk.

1 1
KpuBuznel 1 ,|=| m|—| ompenensroT coryiacHo §.2.25.
r r r
1 2 3
8.2.25 KpuBu3HY 5Kelne300eTOHHBIX 2JIEMEHTOB 1 OT IeiiCTBUS COOTBETCTBYIOIIMX HATPY30K
r
(8.2.24) onpenenstot no hopmyie

1M, (8.142)

r D

rae M — u3rubaromuidi MOMEHT OT BHEIIHEH Harpy3ku (C y4eTOM MOMEHTa OT MpPOJIOJIbHOU
cuibl N) OTHOCUTENBHO OCH, HOPMAaJIbHOW IIJIOCKOCTU JEHCTBUS HW3rHMOAOILEro
MOMEHTa ¥ TIPOXOJANICH 4Yepe3 IEHTP THKECTH MPHUBEICHHOTO MOMEPEYHOTrO
CCUCHUS IJICMEHTA;

D —u3ruOHasi ~ JKECTKOCTh  TNPHUBEICHHOTO  TONEPEYHOTO  CEYCHHUS  DJICMEHTA,

ompezenseMas o Gopmyie

D= Ebl' Ired , (8143)

rae Ept —Mogyne  medopmanmu  ckatoro  OeTOHA,  ONpENeNsieMblid B 3aBUCHUMOCTH
OT MPOAOKUTEIBHOCTH JIEHCTBUSA HArpy3Kd M C y4€TOM HAIWYMs UIM OTCYTCTBHS
TPELLUH;
Ired — MOMEHT HMHEpLUHU MPUBEJCHHOTO MOINEPEYHOI0 CEYEHHUS OTHOCHTEIBHO €ro LEeHTpa
TSKECTH, OTMPEIENIIEMBbII C yU€TOM HaJU4Us UM OTCYTCTBUS TPEILUH.

3naueHus: Moayns aegopmaruu 0etona Epi 1 MOMEHTa MHEPLIUK TMPUBEIEHHOTO CEYCHHS
Ired 71s1 DIIEMEHTOB O€3 TPEUIMH B PACTIHYTON 30HE M C TPEIIMHAMH OmpeesstoT no 8.2.26 u
8.2.27 COOTBETCTBEHHO.

KecTkocTb Ke1e300eTOHHOI0 dJ1eMeHTA HA yYacTKe 0e3 TPelUH B PACTAHYTOI 30He

8.2.26 XKectkocTh xene300eToHHOro dneMeHTa D Ha yyacTke 6€3 TpeliuH OnpeaensioT Mo
dbopmye (8.143).

MomeHT uHepluu lreg IPUBEIEHHOTO MOMEPEYHOTO CEUEHUs DIIEMEHTa OTHOCUTENBHO €To
[EHTpa TSHKECTH OMPEACTISAIOT KaK Ul CIUIOIIHOTO Teja M0 OOIIMM IpaBUiIaM COTIPOTHBIICHHUS
YOPYTHUX 3JIEMEHTOB C yU€TOM BCEM IMJIOMaAN CeYeHHs OETOHA U TUIONIA I ceueHUs apMaTyphI ¢
K03 (UIIMEHTOM IPUBEAECHUS apMaTyphl K OETOHY d.

leg =1 +1g-0+1 o, (8.144)

rae | — MOMEHT WHepuuu OETOHHOTO CEYEHUS OTHOCHTENBHO IEHTpa TSDKECTH TPUBEICHHOTO
MOTIEPEYHOT0 CEYCHUS HIIEMEHTA;

Is, I's — MOMEHTBI WHEpPIMU TUIOMIAJEH CEYECHHs] COOTBETCTBEHHO PACTSHYTOH U CXKAaTOH
apMaTypbl OTHOCHUTENBHO IIEHTPa TSKECTH NPUBEICHHOTO IONEPEYHOTO CEUCHHS
JJIEMEHTa;

0. — K03 UIHEHT NPUBEIECHUS apMaTypbl K OETOHY
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E,

o=—.
Ep

(8.145)

3HadeHue | ompenensioT mo oONIMM MpaBUIaM pacdeTa TeOMETPUYECKUX XapaKTEPHUCTUK
CCUCHHH YIPYTUX JIEMEHTOB.

JlormyckaeTcs onpenesTh MOMEHT HHEPIUH lred O€3 yueTa apMaTypahl.

3HaueHuss Mmoxayis nedopmaruu Oetona B dopmynax (8.143), (8.145) mpuHuMaroT

PaBHBIMMU:
HpI/I HCHPO,Z[OJ'I)KI/ITCJ'II)HOM HeﬁCTBHH Harpy3KI/I
Ebl = 0,85 Eb ; (8146)
HpI/I HpOI[OJ'DKI/ITeJ'IBHOM ,HeﬁCTBHH Hany3KI/I
E
Epy = Epp = —2— |, (8.147)
1+ Pp,cr

TA€ Pb,cr — MPUHUMAOT 110 Tabmwuie 6.12.

7KecTKoCTh KeJj1e300€ TOHHOT0 3JIEMEHTa HA YYACTKe ¢ TPeIIMHAMH B PACTSHYTO# 30He

8.2.27 XecTkoCTh k€1€300€TOHHOIO AJIEMEHTA Ha y4acTKaX ¢ TPEHIMHAMH B PACTSHYTOM
30HE ONPEACTSAIOT C YUETOM CIEAYIOMINX MTOJIOKEHHI:

CedeHus mocie Ae(popMUpPOBaHUS OCTAIOTCS MIIOCKUMU;

HANPSDKEHUS B OCTOHE CYKATOW 30HBI OMPECIISIOT KaK JJIsl yIIPYTroTo Tea;

paboTy pacTaHyTOro O€TOHA B CEYEHUU C HOPMAIBHON TPEIIMHON HE YUUTHIBAIOT;

paboTy pacTSHyTOro OCTOHA HAa yYacTKE MEXIy CMEXHBIMA HOPMAIBHBIMHU TPEIIMHAMU
YYUTBHIBAIOT OCPEACTBOM KOIPPUITEHTA Y.

XKectkocTh kene300eTOHHOTO 37eMeHTa D Ha yyacTkax C TpemuHaMH ONPEACISIIOT IO
dopmyie (8.143) u npuHUMalOT He OoJiee KECTKOCTH Oe3 TPEIIHH.

3HaueHuss Moyl nedopMauu ckaroro O6eroHa Epi MpUHMMAIOT paBHBIMHA 3HAYCHUSM
NpPUBEJEHHOTO Moy Aedopmaruu Epred , onpeaensieMbM no gopmyse (6.9) npu pacueTHbIX
COMPOTHBIICHUST O€TOHA Rpgser JUISI COOTBETCTBYIONIMX HArpy30K (HEMPOJOJDKUTEIBHOTO U
MPOJOHKUTETHLHOTO IEHCTBHS).

MOMEHT WHEPIHH TPUBEICHHOTO MOTIEPEYHOr0 CEUCHHUS IEMEHTA lred OTHOCUTEIIEHO €ro
HEHTpa TSHKECTH OMPENENSIIOT MO OOUIMM TMpaBUiIaM COMPOTUBICHHUS YIPYTHUX SJIEMEHTOB C
Y4ETOM IUIONIA/IU CeYeHHsI OETOHA TOJBKO CXKATOM 30HBI, IJIOIIAJEH CEUeHUs CKATON apMaTyphbl
¢ KO0d(pUIIMEHTOM TMPHUBEACHUS apMaTypbl K OETOHY osi M PACTAHYTOW apMmarypsl C
KO3 (UIIMEHTOM MIPUBEAECHUS apMaTypbl K OETOHY 02 110 popMyJie

lreg = lp + 150+ 1§ -0l (8.148)

rae |b1 | 5 |é — MOMEHTBI UHEPIUH TUIONIA/ICH CEYEHHUsI COOTBETCTBEHHO CKATOM 30HBI OETOHA,
pacTAHYTOM U CKAaTOM apMaTypbl OTHOCUTEIBHO LIEHTPA TSKECTH MPUBEAECHHOTO

0e3 ydera OeToHa pacTIHYTOM 30HBI MMOMEPEYHOTO CEUCHUSI.
Smauenns |y m | onpenensior mo oGuM TpaBHIAM CONMPOTHBICHHS MATEPHAIOB,
NPUHUMAsI PACCTOSTHUE OT HanOoJIee CKaTOro BOJIOKHA OETOHA JI0 IIEHTPA TSHKECTH MPUBEICHHOTO
(¢ koapdunmentamu npuBeneHuss Og; u Ogo) momepedyHoro cedeHus Oe3 yuera OeroHa

pacTsHyTOM 30HBI (pUCYHOK 8.19); st U3rHbOaeMbIX 3JIEMEHTOB

Yem = Xm ,
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IZle Xm — CpEAHAs  BBICOTAa CXKAaTOM 30HBI OETOHA, YYMTHIBAIOIIAs BIMSHHUE DPAOOTHI
pacTsHyToro ©OeToHa MEXIy TpelMHaMM M omnpezensemas corjacHo 8.2.28
(pucyHoxk 8.19).

Bnauenns |l w Yoy ompemensior mo o6mMM NpaBMIAM pacyeTa TEOMETPHUYECKHX

XapaKTEPUCTHK CEYCHUHN YIIPYTUX JIEMEHTOB.

3HavyeHuss KO PHUIMEHTOB MPHUBEICHHUS apMaTypbl K OCTOHY as1 M Ois2 ONPEIENSIOT IO
8.2.30.

8.2.28 J1ns u3rnbaeMbIx 3JIEMEHTOB MMOJI0KEHUE HEUTPAITBHON OCH (CPEIHSSI BBICOTA CIKATOM
30HBI OETOHA) ONPEACISAIOT U3 YPaBHEHUS

Spo = 0lg " Sgp —0eg * Sgp (8.149)

’ o
rac Sbo, SSO u SSO — CTaTUYCCKUE MOMCHTBI COOTBCTCTBECHHO CXaTOHW  30HBI 6eTOHa,

PaCTAHYTOM U CKAaTOM apMaTypbl OTHOCUTEIIBHO HEUTPAIBHON OCH.
11 IpAAMOYTOJIBHBIX CEYEHUN TOJIBKO € PACTAHYTOW apMaTypod BBICOTY C)KAaTOM 30HBI
OTIPEACIISIOT 1O hopMyJie

Xm = hg \/(Hs ~0L52)2 +215 05y —HsOg2 |, (8.150)

HeHs Ty
10

JI1s1 IpsAMOYTOJIBHBIX CEYEHUI C PAaCTAHYTOM M CKATOM apMaTypOM BBICOTY CKAaTOH 30HBI
OIpeneNsoT 1o hopmyie

. 2 . a .
Xm = h0 (Msa52 +Msa51) +2 MO, +l’lsasl_ _(MS(XSZ +Msasl) ) (8-151)

hy

!
bhy
Jlst TaBpOBBIX (C TONKOM B C)KaTOW 30HE) M IBYTaBPOBBIX CEYEHUIl BBHICOTY CXKATOW 30HBI
OTIPENIETISIOT 10 (hopmyIie

roe Ug =

14 4 2 ! a’ ! h’f 1 !
Xm = Py (Hsa52 + g Olgp + 1Lt ) +2| PgOlgp + g Oy — + s —— —<Msasz + s Oy + 1Ly ) , (8.152)

ho 2hy

’

At
bhy

A’f — IJiomanab CEYCHHUA CBECOB C)KATOM TOJIKU.
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1 — ypoBeHb LieHTpa TSKECTH MPUBEACHHOIO 0€3 yueTa pacTsHYTOH 30HbI O€TOHA MONEPEYHOTO CeUCHUS

Pucynox 8.19 — [IpuBeneHHOe MonepevHOe ceYeHNne (@) U cXeMa HaNPsKeHHO-1e()OPMHUPOBAHHOTO
COCTOSIHMSA 3JIeMEHTA ¢ TpelwuHaMu (0) AJs1 pacyeTa ero no gepopmMauusm npu AecTBUA
H3rudaroIero MOMeHTa

11 BHELEHTPEHHO CXKaTblIX M BHELUEHTPEHHO PAaCTSAHYTBIX D3JEMEHTOB IIOJIOKEHUE
HEUTpaJIbHOW OCH (BBICOTY CXATOW 30HBI) ONPEAEIAIOT U3 YPaBHEHUS

'
IbO +O(’sl s0 +a52|50

Yy =

= ! . (8.153)
Spo + 0S¢ — 0L, S

rac yN — PaCcCTOAHUEC OT HCﬁTpaﬂbHOﬁ OCH 10 TOYKH IIPHUIIOKCHHUA HpOI[OJ'ILHOﬁ CHJIBI N,

OTCTOSILEH OT LIEHTPA TSHKECTU MOJTHOTO ceueHus (0e3 ydueTa TpeiruH) Ha PacCTOSHUE

lbos 1s0s 1500 Shos Ssgr Sgg — MOMEHTBI  MHEPIMM W CTQTUYECKUE MOMEHTBI COOTBETCTBEHHO

cKaToll 30HbI O€TOHAa, pacTAHYTOM U  CKAaTOM  apMaTypsl
OTHOCHUTEJIBHO HEUTPAIIBHOM OCH.
JomyckaeTcss sl 3JIEMEHTOB MPSMOYTOJIBHOTO CEYEHUS BBICOTY CXATOM 30HBI MPHU
neictBun usrubdaronmx MomentoB M 1 nipomonsroii cuiel N onpenensaTs o Gpopmyiie
X = Xy iM, (8.154)
Ared ‘M

rae Xy — BbICOTa C)KAaTo# 30HBI M3TrHOAEMOro dNIeMEeHTa, onpeneisemas mo ¢popmynam (8.149)—
(8.152);
lieds Areg — MOMEHT HWHEpIMM M  IUIOMAAb MPUBEIEHHOTO  MONEPEYHOTO  CEYeHHs,

orpezesnseMble JIsl TOJTHOTO ceueHus (0e3 ydera TpeluH).
3HaueHUs] TEOMETPHUUECKHX XapaKTEPUCTHUK CEUCHHS DJIEMEHTa OMPEIESNSIIOT MO OOIIM
MIPaBHJIaM pacyeTa CEYCHUS YIPYTUX AIEMEHTOB.
B dopmyne (8.154) 3HaK «IUIIOC» TMPUHUMAIOT TPH CKUMAIOMICH, a 3HAK «MHHYC» IMPHU
pacTArUBaIONIEH TPOIOIBLHON CHIIE.
8.2.29 KectkocTh M3rubaeMbIX KeIe300€TOHHBIX JIEMEHTOB JIOMYCKAeTCs ONMPEAesaTh MO0

dbopmyne

82



CII 63.13330.2018
D =Eg reg AZ(hg — Xm) (8.155)

rae Z —pacCTOSIHME OT IEHTpa TSDKECTH PACTAHYTOM apMaTypbl J0 TOYKH MPHUIIOKEHUS
PaBHOJICVCTBYIOIICH YCHIIMI B C)KaTOW 30HE.
JIJist 3IEeMEHTOB TPSMOYTOJILHOTO CEYCHHUS MPU OTCYTCTBUM (WM 0e3 ydera) cCKaTroin
apMatypbl 3HaUeHUE Z OmpenestoT no ¢popmyiie

1
z=h, —3%m - (8.156)

J71s 51eMeHTOB MPSMOYTOJILHOTO, TABPOBOI'O (C MOJIKOW B C)KAaTOM 30HE) U JBYTaBPOBOTO
TOIepeYHbIX CeueHuii 3Hauenne Z aomyckaercs npunumars pasabiM 0,81 .

8.2.30 3nauenus K03((HUIIMEHTOB MPUBEICHHUS apMaTyphl K OETOHY IPUHUMAIOT PaBHBIMU:
JUISL COKATOW apMaTyphbl

E
O = E—S : (8.157)
b,red
JUISL paCTSAHYTOM apMarypsl
E
oy = =2, (8.158)
Eb,red

re Epred — mpuBeeHHBI MOAYNb JaedopManuud  cKaToro O€TOHa, OMpeNeNseMblil IO
dopmysie (6.9) TpHm HENPOMODKUTEIILHOM U MPOJODKHTEIBFHOM  JICHCTBUU
Harpy3kHu, 3aMeHsis Ry Ha Ry ser;
Esred — mpuBeneHHBIT MOAYNb JedopMalMy PacTSIHYTOM apMaTyphl, ONPEACISIeMbIH ¢
y4eTOM BIUSAHUA PabOTHI PACTAHYTOr0 OETOHA MEXKIY TpellMHaMU 10 (hopmMyIie

E
Es,red ==, (8.159)

S

3nauenus kodpdunmenta Yy onpenenstor no dpopmyde (8.138).

Jonyckaercss npuHuMaTh Ys=1 u, cienosatenbHo, Og =0Og. IIpm 3TOM, eciam ycioBue

(8.139) He ynoBieTBOpsieTCA, pacueT MPOU3BOIAT C YUETOM KOd(DPHUITMEHTA s, OTIPEIETIEMOTO
no ¢opmyie (8.138).
8.2.31 IIporu0OsI kene300€TOHHBIX AJIEMEHTOB MOXKHO OMPEEISATh MO OOLINM TpaBUIIaM

1

CTpOHTGJ’IBHOfI MEXAaHUKU C UCIIOJIb30BAHUEM BMECTO KPUBU3HEI | — | HCIOCPEACTBECHHO M3THOHBIX
r

KECTKOCTHBIX XapakTepucTUK D myTem 3ameHbl ynpyrux H3rHOHBIX Xapaktepuctuk El B
pacyeTHBIX 3aBUCUMOCTSIX Ha XapakTepuCTHKHU D, BeruncisgeMble o (opMyiaM, IPUBEIEHHBIM B
8.2.25n 8.2.29.

[Tpu coBMeCTHOM NEHCTBUU KPAaTKOBPEMEHHOM M JUINTEIbHOW Harpy30K IMOJIHBIM Mporud
AIIEMEHTOB 0€3 TPELIMH U C TPEIIMHAMU B PACTSIHYTOW 30HE ONpPENeNioT yTeM CyMMHPOBAHUS
MPOTHOOB OT COOTBETCTBYIOIINX HArPy30K MO aHAIOTHU C CYMMHPOBAHHEM KPUBU3HBI 110 8.2.24,
NpUHUMAsT KECTKOCTHBIE XapaKTepUCTHKH D B 3aBUCHMOCTH OT yKa3aHHOW B 3TOM ITyHKTE
MPUHATON MPOJOJKUTEBHOCTH JEUCTBUS PACCMATPUBAEMON HArPY3KH.

JlomyckaeTcs Ipu ONpeAeIeHUN ) KECTKOCTHBIX XapaKTepUCTUK D 371eMEeHTOB ¢ TpemuHaMu
B PacTAHYTOM 30HE MpUHUMATh K03 duument ys=1. B 3Tom ciryuae npu coBMECTHOM JIeiiCTBUU
KPaTKOBPEMEHHON U JJIUTENbHOM Harpy3oK IMOJHBI MNpOrud M3rudaeMpIX 3JIEMEHTOB C
TPEUIMHAMHU OIPENENSIOT MyTeM CYyMMHUPOBAHUS MPOTHOOB OT HEMPOJIOHKUTEIBHOTO JIeHCTBUS
KpaTKOBPEMEHHOW Harpy3Ky U OT IPOJOJIKUTEIBHOTO IEUCTBUS JJINTEIBHON HATPY3KH C yYETOM

83



CII 63.13330.2018

COOTBETCTBYIOIIUX 3HAYEHHUH >KECTKOCTHBIX XapaKTepuCTHK D, T. €. mogoOHO TOMy, KaK 3TO
MPUHSTO JJIsl DJIEMEHTOB 0€3 TPEeIUH.

Onpenesnenne KPHUBHU3HBI KeJ1e300eTOHHBIX JJ1€MEHTOB Ha OCHOBe HeJIHHEHHOMH
negopMaAMOHHOM MOJEJIU

8.2.32 IlonHy0 KpUBHU3HY >KEIE300€TOHHBIX JJIEMEHTOB Ha ydyacTKax Oe3 TpeuuH B
pacTSHYTOM 30HE cedueHus ompeneisator mo ¢opmyne (8.140), a Ha ydacTKax C TpenMHAMHU B
pacTsHyTOM 30HE ceueHus — o gopmyie (8.141).

3Ha4yeHus1 KpUBU3H, BXoamuX B (opmyisl (8.140) u (8.141), onpenenstor u3 pemieHus
cucreMbl ypaBHeHHH (8.26) — (8.30). IIpu 3TOM A1 37IEMEHTOB C HOPMaJIbHBIMH TPEITUHAMU B
pacTAHYTOM 30HE HANPSDKEHHUE B apMaType, MepeCceKaroIeil TPemuHbl, ONPEACISIOT Mo GopmyIie

E - .V . -8 -
oj=——2 (8.160)
Vsj
rac
v, -1 (8.161)
1408590
&

sj
31eCh £gj crc — OTHOCUTENBHASL I€)OPMALIHS PACTSHYTOM apMaTyphl B CEUCHUH € TPCIIMHOM

cpa3sy mociie 00pa3oBaHUs HOPMAIBHBIX TPEIIHH;
€gj — YCPCAHCHHas OTHOCHTENbHas Je(opManus pacTHYTOH —apMarypsl,

[epeceKarollel TPEeLMHbI, B pacCMaTpUBAaEMON CTaJAMM pacyeTa.

[Ipu onpeneneHUM KPUBU3H OT HEMPOJOJDKUTEIBHOTO JACUCTBUS HAarpy3ku B pacdere
UCTIONB3YIOT AMArpaMMbl KPATKOBPEMEHHOTO Je()OPMUPOBAHUS CKATOTO U PACTSIHYTOrO OETOHA,
a IpHU OIpENeJIeHUH KPHUBHU3H OT NPOJOJDKUTENBHOIO JCHCTBUS HArpy3Kd — JuarpaMMsl
JUTUTENILHOTO Ae(opMUpoBaHUs OETOHA C PACUYETHBIMH XapaKTEPUCTHUKAMH Ui TPEACTbHBIX
COCTOSIHMI BTOPOM I'PYIIIBL.

Jl1s yacTHBIX cilydaeB JIEHCTBUS BHEIIHEW Harpys3ku (M3rul B JBYX IJIOCKOCTSIX, U3THO B
IUIOCKOCTH OCH CUMMETPUHU IONEPEYHOIO CEUEHUs DJIEMEHTA U T.II.) KPUBU3HBI, BXOJAIIUE B
dopmyibl (8.140) u (8.141), onpenenstoT U3 pelieHns CUCTEM ypaBHEHUH, yKa3aHHBIX B 8.1.26—
8.1.28.

9 IIpenBapuTE/ILHO HANIPSIZKEHHbIE 7KeJ1€300€TOHHbIC KOHCTPYKIIHH
9.1 llpeaBapuTe/bHbIE HATIPSIZKEHUS APMATYPbI

9.1.1 IIpeaBapuTenbHbIC HAMPSIKCHUS apMATYPbl g, NPHHUMAIOT He Oonee 0,9R; , st

ropsiyekaTaHol M TEPMOMEXAaHMYECKH YIPOYHEHHOM apMaTypel U He Ooiee O’8Rs,n JUTS

X0J0AHOAE(HOPMUPOBAHHOM apMaTyphl U apMaTypHBIX KaHATOB.

9.1.2 Tlpu pacdere mpeaBApUTEIFHO HAIMPSDKEHHBIX KOHCTPYKIMHA CIEIyeT YYHUTHIBATH
CHIDKEHHE Mpe/IBAPUTENIbHBIX HANPSHKEHUH BCIIEICTBHUE MTOTEPh MPEABAPUTEIHHOIO HANPSKEHHS
— JI0 Tiepelavyd YCWIMHA HATsSHKCHHS Ha OCTOH (TepBble MOTEPH) M TOCIE Tepelavyd yCHITHS
HATSHKEHUSI Ha OETOH (BTOPBIE TIOTEPH).

[Tpu HaTsOKEHUH apMaTypBI Ha YIIOPHI CIETyeT YIUTHIBATh:

nepBble TOTEpPU — OT pelakcalud NpeABapUTEIbHBIX HaNpsHKeHUH B apMmartype,
TEMIIEPATypHOTo Tepernaja Npu TepMudeckoil 00paboTke KOHCTPYKIUH, eopMallii aHKEPOB U
negopmanuu Gopmsl (yIopoB);

BTOpPBIE TIOTEPH — OT YCAAKHU M MOJ3yUeCTH OETOHA.

[Tpu HaTsKEHUM apMaTyphl Ha OETOH CIIEIYeT YUUTHIBATD:

nepBbIe MOTEepH — OT nedopMali aHKEPOB, TPEHHUS apMaTypbl O CTCHKH KaHAJOB WIIH
MOBEPXHOCTh KOHCTPYKLIUY;
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BTOpBIC ITOTEPU — OT PENAKCALMH IPEIBAPUTEILHBIX HAIPSDKCHUH B apMaType, yCalkd H
NOJI3y4ecT OETOHA.

9.1.3 IloTepu OT pernakcauny HapsKEHNH apMaTypbl AGgy ONPENENSIOT 110 popMyIiam:

1u1st apmarypsl kitaccoB A600 — A1000 npu criocoOe HaTsS>KEHUS:

MexaHuueckoM — Acgy =015, —20; 9.1)
anekTpoTepMuueckoM — Acgy = 0,030, ; (9.2

Juist apmatypsl kiaccoB Bp1200 — B, 1500, K1400-K1800 npu ciocoOe HaTsKEHUS:

o

MeXaHI4eCKoM — Ao gy = (0,22 Rsp —0,1)-04; (9.3)
s,n

BIIeKTpOTEPMHUYIECKOM — Aogy = 0,050, (9.4

3nech Gy, MIla, npuanmaercs 6e3 noTeps.

Ipu oTpuuaTeNbHBIX 3HAYeHUAX ACgy npuHUMaioT Aogy, =0.

[Ipn Hanuymm Gosiee TOYHBIX JAHHBIX O PEJaKCallMH apMaTyphl JOMYCKAeTCsl IPHHUMATh
WHBIC 3HAUCHHS [TOTEPh OT PEJIaKCAIIHH.

9.1.4 Totepn AGg,, ot TemneparypHoro nepenana At ,°C , onpeensemMoro Kak pasHoCTb

TEMIIEpaTyp HaTAHYTOW apMaTypbl B 30HE HArpeBa M yCTPOMCTBA, BOCIPHUHMMAIOLIETO YCHIIUS
HaTSDKEHMs [IPU HarpeBe 0eToHa, IPUHUMAIOT PaBHBIMU

Acgp, =1,25At. (9.5)

[Tpu OTCYTCTBUU TOYHBIX JAaHHBIX 110 TEMIIEPATYpHOMY IIEpEnay JOIyCKaeTCsl IPUHUMATh
At =65 °C.

[Ipy nHamuuum OoJiee TOYHBIX MJAHHBIX O TEMIEpPaTypHOU 00paboTKe KOHCTPYKIMH
JIOTTYCKaeTCsl IPUHUMATh MHbIE 3HAYEHMSI TIOTEPh OT TEMIIEPATYPHOTO Iepenaja.

9.1.5 Iotepu ot nedopmanyu cTanbHOH Gopmbl (ynopos) AGgy3 NP HEOTHOBPEMEHHOM

HaTsKEHUM apMaTypsl Ha (popMy OnpeaesstoT 1o Gpopmyiie
Acgyy =—/— —E , (9.6)

r7ie N — 9ucio CTep)kHeH (TP CTep KHEN ), HaTSTUBaeMbIX HEOAHOBPEMEHHO;
Al —cOmkeHne  ymopoB 1O JIMHUM  JIGUCTBUSL  YCWIMSL  HATSOKEHHMsSl  apMaryphbl,
orpeJiessieMoe U3 pacyera aehopmaruu GopMmsl;
| — paccrosiHue MeX Ty HApYKHBIMU TPAHSMH YIIOPOB.
[Ipy OTCyTCTBMM JaHHBIX O KOHCTPYKIHMHM (OPMBI U TEXHOJOTHH H3TOTOBICHUS

JIOITyCKAETCs IPUHUMATh AGSp3=30 MlI]a.

[Tpu 35eKTPOTEPMHUUECKOM CIIOCO0E HATSKEHHS apMaTyphl MOTEpH OT JAeGopMaiu GopMsl
HE YUUTBIBAIOTCA.

9.1.6 Totepu oT nedopManuu aHKEPOB HATSKHBIX YCTPOHCTB AGg,, NpU HATSHKEHUM
apMaTypbl Ha yIIOPbI ONPEAETSAIOT 10 Gpopmyie
Al

rae Al — oGxkartre aHKepOB WITM CMEIIIEHHE CTEPXKHS B 3aKUMax aHKEPOB;
| — paccrosiHre MeX Ty HApYKHBIMU TPAHSIMH YIIOPOB.
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[Tpu OTCYTCTBUM JAHHBIX AOMYCKaeTCs MpUHUMATh Al = 2 Mm.

[Ipr >7EKTPOTEPMHUYECKOM CIIOCOOE HATSHKEHHS apMaTypbl MOTEpH OT JedopManuu
AQHKEpOB HE YYHUTHIBAIOT.

9.1.7 Ilpn HaTsDKEHMM apMaTypbl Ha OETOH MOTEepH OT AedopMaldi aHKEPOB HATSHKHBIX

ycTpoiicte AGgp4 onpenensior no popmyie (9.7), B kotopoit npunumaror Al =2 mm, a Ilotepu

OT TPE€HUA O CTCHKH KaHaJIOB HUJIM ITIOBEPXHOCTh KOHCTPYKIHU OIIPEACIIAIOT 11O (bopMyne

1
Ao 1- ea)x+50 GSP’

IJic € — OCHOBaHHE HATYPaJIbHBIX JOrapU(PMOB;
w, 3 — ko3 dunmenTsl, onpeenseMsle mo Tadmuie 9.1;

sp7 =

X — JUIMHA y4acTKa OT HaTSYKHOI'O YCTPOICTBA 0 pacu€THOI'O CEUEHHUS, M;
§ — cymmapHBIii yros moBopoTa OCH apMaTypbl, paj;

Ggsp — IPUHUMACTCs Oe3 1oTepsb.

Tadonupma 9.1

KoadduimenTts! as1st onpeeneHus moTepb 0T TPEHUS
apMarypsl
Kanan nim nopepxHoctsb O IIpH apMATYPC B BUAC —
© CTEpIKHEH
My4YKOB, KAHATOB MEPUOTUUECKOTO
Ipo IS
1 Kanaun:
¢ METAJNIMYECKOH TTOBEPXHOCTHIO 0,0030 0,35 0,40
¢ OETOHHOH MOBEPXHOCTHIO, 0 0,55 0,65
00pa30BaHHEIN KECTKUM
KaHaJI000pa3oBaTeIeM
TO e, THOKUM 0,0015 0,55 0,65
KaHaJI000pa3oBaTesieM
2 beToHHas MOBEPXHOCTh 0 0,55 0,65

9.1.8 IloTepu oT ycanku 6eToHa AcspS [IpY HATSKEHUU apMaTyphl Ha YIOPBI ONPENEIIAIOT
o ¢popmyIe

AGsp5 =&psh” Es., (9.8)

Tae &gy —AedopManuy  ycaaku O€TOHa, 3HAYEHHMS KOTOPBIX MOXKHO — IPHOIMIKEHHO

MPUHUMATh B 3aBUCUMOCTH OT KJIacca OETOHA PABHBIMH:
0,0002 — maa Oerona xitaccoB B35 u Hmxe;
0,00025 — gns 6erona kiacca B40;
0,0003 — ga 6eTroHa knaccos B45 u Bole.
Jlnist GeToHa, TOJIBEPTHYTOTO TEIUIOBOM 00paboOTKe MpH aTMOC(HEPHOM JTaBICHUH, TIOTEPU OT
ycankn 6eToHa AGgns BRMHCIAIOT 110 popmydte (9.8) ¢ yMHOKEHHEM MOTYYEHHOTO Pe3ybTaTa

Ha K03 duruent, pasubii 0,85.
[lorepu ot ycaakn 6etoHa AGgys NP HATSHKEHMM apMaTypbl Ha OETOH ONPEENSIOT M0

dopmyre (9.8) ¢ yMHOXKEHHEM MOJIYYCHHOTO pe3ysibTaTa HE3aBUCUMO OT YCIOBHUH TBEPACHUS
Oetona Ha ko3 durment, pasHsrii 0,75.
JlomyckaeTcst moTepu OT ycaaku 0eTOHA OMpPEeeNaTh 00Jee TOYHBIMU METOIAMH.
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9.1.9 ITorepu ot mosnsy4ectn 6eToHa AGg,g ONPENENsIOT 0 popmyIie
0,8-0-@p ¢ " Ohpj

yst'Ared (

red

AGSpG = 1 (9 '9)

T+ pgy | 1+ 1+0,8-¢p ¢ )

rae  Ppor — KodhGUUMEHT nonsydecT 6ETOHA, ONpEAeIsAeMblii cornacHo 6.1.16;
Glpj — HANPHKEHUs B OETOHE HA YPOBHE LEHTPA TSKECTH, PACCMATPUBAEMOH j-H IpymIIIbl

CTEpXKHEU HanpsraeMon apMaTyphl;
Ysj —PpacCTosHue MeXIy LEHTPAMH TSDKECTH CEYEHHsl PaccMaTpUBacMOW IPYIIIIbL
CTepXKHEl HampsAraeMol apMmaTrypbl U TPUBEACHHOIO IMOMEPEYHOIO CEUYCHHUS
JJIEMEHTA;
Ared, lred — MIOIIanL NPUBENEHHOTO CEYEHHMS DIEMEHTa U €€ MOMEHT MHEPLUH OTHOCHUTEIBHO

LEHTpa TSKECTU IPUBEIEHHOTO CEUCHMUS;

Uspj — KoadurpienT apmupoBanus, paBHbIi Aspj/A, Tae A U Aspj — TUTONIAIN TIOIIEPEYHOTO
CEYECHMS IEMEHTA U paCCMaTPUBAEMOM I'PYIIIBI CTEPKHEN HAIIPAraeMOW apMaTypbl
COOTBETCTBEHHO.

Jlyist 6eToHa, MOABEPTHYTOTO TEIUIOBOM 00pabOTKe, MOTEPH BEIYUCIISIOT 110 popmyie (9.9) ¢
YMHOKEHUEM MOITYUYEHHOI0 pe3yJibTaTa Ha Ko duuueHT, paBHslii 0,85.
JlomyckaeTcst MOTepH OT MOJI3y4ecTH OeTOHA ONpPEeAesTh 00jiee TOUHBIMU METOIaMH.

HaHpH)KeHI/IH Gbpj OMpCAC/IAAOT IO IIpaBUJIaM pacydeTa YHPYIuX MAaTCpUalioB, IIPUHUMAAL

MPUBEICHHOE CEYCHHE AIIEMEHTA, BKIIOYAIOIee TUIONIAlb CeUueHusl OeTOHA U IUIOMIA(b CCUCHUs
BCEH MPOJIOJIBHON apMaTyphl (HANpsATaeMON M HEeHAnpsAraeMon) ¢ KO3PGUITUESHTOM PUBEICHUS

E
apMaTypbl K OETOHY O = E—S , cornmacuo 9.1.11.
b

Ipu Opyj < 0 mpunuMaeTcs AGgys =0 n Acgys =0.

9.1.10 TIlomHble 3HAYCHHS TIEPBBIX TOTEPH MPEIBAPUTEIHLHOTO HAIPSDKEHUS apMaTypbl
(9.1.3 - 9.1.6) ompexensitoT 1o Ghopmyie

AGSp(l) = ZAGSpi , (910)
|

riae i — HoMep MoTephb MPeIBapUTEILHOTO HAPSHKECHHS.
VYcunue npenBapuTeabHOT0 00kaTHs 6ETOHA ¢ YYETOM MEPBBIX TOTEPh PaBHO:

I:’(1) ZZj:(Aspj 'Gsp(l)j) , (9.11)

rae Agpj U Ogp(q)j — IUIOLIAJb CEYCHHS |-1 TPYIIIIBI CTEPIKHEH HANPSTaeMoii apMaTypsl B CCUCHUH
JJIEMEHTA U NIPEIBAPUTEIBHOE HANPSUKEHUE B TPYNIE C Y4€TOM IEPBBIX
OoTeph

Gsp(1)j = Ospj ~A0sp(n)

3I[eCL Gspj — Ha4YaJIbHOC TMPCABAPUTCIILHOC HANPSAKCHUC PACCMATPUBACMOU TPYHIIbLL

CTEepIKHEH apMaTyphbl.
[TonHble 3HAYEHHS MEPBBIX U BTOPBIX MOTEPH MPEABAPUTEIBHOIO HANPSKEHNS apMaTypbl
(9.1.3-9.1.8) onpenenstot mo GpopmyJie
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AGSp(Z) = ZAGSpi . (912)
I

VYcunue B HanpsiraeMoil apMaType ¢ y4eTOM IOJIHBIX [I0TEPh PABHO

Py = %(Aspj "Osp(2)j) » (9.13)

TA€ Osp(2)j = Ospj ~A%sp(2) -

[Ip1 mpoeKTMPOBaHMM KOHCTPYKIUH TIOJHBIE CyMMAapHbIE MOTEPH AGgy (o) j JUIS apMaTyphl,
PAacIIONIOKEHHON B PACTSIHYTOM MPH IKCIUTyaTallid 30HE CEYCHUs dJIeMeHTa (OCHOBHOM pabouei
apMmartypsl), cieayer npuHuMath He Mmenee 100 MIa.

[Tpu onpeneneHnn yCHITUs IPEIBAPUTEIILHOTO 00KaTHsI OeTOHA P ¢ y4eTOM IOJIHBIX ITOTEPh
HAMPSOKCHUN CIIeJyeT Y4YUTHIBATh CHKUMAIOIIME HAMPSOHKCHHsS B HEHANpPSAraeMo# apmarype,
YHCJICHHO PaBHBIC CYMME ITOTEPh OT YCAJIKH U MOJI3Yy4eCTH OETOHA HAa YPOBHE 3TOM apMaTypBhl.

[Ipu ompeneneHuu ycwinid 00KaTHS C YYETOM HEHANpsSraeMoil apMmaTypbsl Ha ypOBHE
HEHANpAracMoW apMmarypsl, IOTEPU OT IOJI3YYECTH HAa 3TOM YPOBHE INPUHUMAIOT DPAaBHBIMU

Obhs . .
AGSij—, rac AGSij — MOTEpHU OT MOJ3YUCCTHU IJId CTCPKHCHU HAIIPpATracMOU apMaTyphl,
Gbp
Omukaiiuiei k paccMaTpuBaeMoii HeHanpsiraeMoi apMatype; Opg U Opy, — HalPsKEHUs B OeToHe

Ha ypOBHE paccMaTpUBaeMO HEHAIIPSraeMOM 1 HalpsAraeéMoi apMaTypbl COOTBETCTBEHHO.
9.111 [lpensaputenbHble HAnpsskeHuss B O€TOHE Op, MpU  Iepejaye  yCHIus

npeaABapUTCILHOI'O 00KaTHs P(l) , onpeaecisieMoro € ydetoM IICPBBIX HOTEPb, HC JOJIZKHBI

IMPCBbINIATD:
CCJIM HAIIPAKCHUA YMCHBIIAIOTCA UJIM HEC U3MCHAIOTCA ITPU IIGﬁCTBHPI BHCIIHUX HArpy30K —

0,9Ryy,
€CTM HANPSUKEHHS YBETMYNBAIOTCS TIPH NeficTBIM BHEIMHNX Harpy30K — 0, 7Ry, .

Hanpsbxenust B 6eTOHE Oy ONPEAEISAIOT 0 hopmyIie

P, P&,y M-
Gy = 0 000 y M-y |
Aed Ired Ired

Tac P(l) — yCuJe npeaBapuTeIIbHOTO 00KaTUs C YUCTOM IICPBLIX MMOTCPL;

(9.14)

M — usrubarommii MOMEHT OT BHENIHEH HArpy3KH, JCHCTBYIOIINA B CTaIWH OOXKATHSI
(coOCTBEHHBIN BEC JIEMEHTA);
Y —paccTOsHUE OT LIEHTPA TSHKECTU CEUYEHUS A0 PACCMaTPUBAEMOI0 BOJIOKHA;

eop — OKCHOCHTPUCUTET YCHUIINA P(l) OTHOCUTCJIbHO MLCHTpPAa TAXKECTU MPUBCACHHOTO

MIOTIEPEYHOT0 CEUSHHSI DIIEMEHTA.
9.1.12 InuHy 30HBI IepeAayy NpeABaApUTEIHLHOIO HAMPSDKEHUS Ha OETOH JIsl apMaTyphbl

0e3 TOTMOTHUTEIBHBIX AHKEPYIOITUX YCTPOMCTB ONPEACIISIOT IO opMyIie

_ Ssp A

Ip =
Rbond "Ug

, (9.15)

Ho He Menee 10dg 1 200 MM, a JuIst apMaTypHBIX KaHATOB Takxke He MeHee 300 M.
B ¢opmye (9.15):

Cgp — IPEeIBAPUTEIbHOC HANIPSHKCHNUE B HANPSTAEMOil apMaType ¢ y4eTOM MEePBbIX MOTEepPb;
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Rpond — CONPOTHUBIIEHHE CLEIUIEHHUsS HAmpsraeMol apmarypsl C OETOHOM, OTBEUaroIEee
MepeIaTOvYHON MPOYHOCTH OeTOHA U onpeaesisieMoe coriacHo 10.3.24;
A, Uy — IUIOImas ¥ IEPUMETP CTEPIKHS APMATYPBL.

[lepenauy npeaBapUTEIHLHOTO HAMPSHKEHHS C apMaTyphl Ha OETOH CIIEAYET OCYIIECTBIISATh
IUIaBHO.

9.2 Pacuer 3JIeMEHTOB TMPeIBAPHTEIbHO HANPSKEHHBIX  KeJIe300eTOHHBIX
KOHCTPYKLMIi 10 NpeeIbHBIM COCTOSIHMAM NEePBOii IPyNIbI

PacueT npeaBapuTeIbHO HANPSIKEHHBIX KeJ1€300€TOHHBIX 3JIEMEHTOB 10 MPOYHOCTH

Obuwue nonoscenus

9.2.1 Pacyer mnpenBapUTEIbHO HANPSHKCHHBIX 3JEMEHTOB TNPOHM3BOIAT Ui  CTaJHU
AKCIUTyaTalluH Ha JICHCTBHE U3TNOAIOIIMX MOMEHTOB H MOTIEPEYHBIX CHJI OT BHEITHUX HArPY30K U
JUTSL CTaJIUH MIPEIBAPUTEIBHOTO 00KATHsI HA ICHCTBHE YCUIIMIA OT NIPEBAPUTEILHOTO HATSHKEHHS
apMaTypbl ¥ YCHJIUI OT BHEIIHUX HArpy30K, ACUCTBYIONIIUX B CTaUH 00XKaTHs.

9.2.2 Pacyer mo mpOYHOCTH MPEIBAPUTEIBHO HAMPSHKEHHBIX JIEMEHTOB TPU JEHCTBUU
U3rHOAIOIIMX MOMEHTOB CJIeIy€eT MPOU3BOAUTH IS CEYCHUN, HOPMAIIBHBIX K X IIPOI0JIEHON OCH.

PacueT 1o MpOYHOCTH HOPMAJIBHBIX CCUCHHH B OOINEM Cllydae MPOHM3BOIAT Ha OCHOBE
HEJIMHEWHOU ieopMaIimoHHON Moieu coriacHo 9.2.13-9.2.15, a Takke Ha OCHOBE MPEACTbHBIX
ycunui cornacuo 9.2.7-9.2.12.

9.2.3 JIns xene300€TOHHBIX JIEMEHTOB, Y KOTOPBIX MPEIEIbHOES YCHIME MO MPOYHOCTH
OKa3bIBACTCSI MEHBIIE MPEACIFHOTO YCHIMS IO OOpa30BaHMIO TPEIIUH, IUIOMIAIb CECYCHUS
IPOJIOJILHOM PACTSHYTOH apMaTypbl JOJDKHA OBITh YBEJIMYCHA IO CPABHEHHIO C TpeOyeMoil u3
pacueTa 1o npoYHOCTH He MeHee YeM Ha 15 % Win oKHa yIOBIETBOPSTH PACUeTy MO IMPOYHOCTH
Ha JIeiicTBHe MOMEHTa 00pa30BaHus TPEIIUH.

9.2.4 Pacyer mpemHamnpsHKEHHBIX DJIEMEHTOB B CTAaIUHM OOKaTHs TPOU3BOIAT KaK TPU
BHEIICHTPCHHOM C)KaTHH YCHJIMEM IPEIBAPUTEIBHOTO OOXKAaTHS B TPEACIHHOM COCTOSIHUU
cornacHo 9.2.10-9.2.12.

9.2.5 Pacuer mpenBapuTeNIbHO HANPSKCHHBIX JJIEMEHTOB IO TPOYHOCTH TPU JCHCTBUU
MIOTIEPEYHBIX CHJI (PACUeT 110 HAKJIOHHBIM CEYEHHUSIM) M MECTHOM JCHCTBUH HArPy3KH (pacueTsl Ha
CMSTHE U MPOJIABIMBAHUE) CIICAYET MPOU3BOAMTH COTJIACHO Mojpasaeny 8.1.

9.2.6 Ilpu pacyere NpenBapUTEIBHO HANPSHKEHHBIX JJIEMEHTOB IO MPOYHOCTU CIEIyEeT
YUUTBIBaTh BO3MOXKHBIE OTKJIOHEHUS NPEIBAPUTEIBHOTO HAIPSKEHMSI, OIIPEEIIIEMOTr0 COIJIACHO

9.1.10, myTemM yMHOXEHHS 3HAYCHUI Ogpj (MUTH yCHUTHS 00XKaTHS Pj) JUISl pACCMaTPUBAEMOTO j-TO
CTePIKHsI HIIM TPYIIIEI CTEP)KHEH HANpPsTraeMoii apMaTyphl Ha KOdGGUIMEHT vy .
3HadeHnst KOOPYUIMCHTA g, MPUHAMAIOT PaBHBIMA:

0,9 — nmpu GaronpUATHOM BIMSIHUY TPEABAPUTEIHHOTO HANIPSHKEHUS;

1,1 — npu HeOIAronpUsATHOM BIUSHUU PEABAPUTEIHLHOIO HAMPSHKEHUS.

Pacuer npeaBapuTelbHO HANPSKEHHBIX 3JIEMEHTOB Ha JeiicTBHe HM3ru0aommx
MOMEHTOB B CTAJIHH IKCINIYATAIUH 10 NpPeJeJbHbIM yCHIUSIM

9.2.7 Pacyer MO TNPOYHOCTH HOPMAJBHBIX CEUCHHH CIIEAYyeT MPOU3BOIUTH COTJIACHO
noapazneny 8.1 ¢ ygerom 9.2.8-9.2.9. Ilpu stom B dopmynax noxapaszzaena 8.1 obo3HaueHus

o ’ o o
miomaacu CCYCHUA AS u AS CJICAYCT OTHOCHUTH KaK K HaIllpATaCMOHU, TaK U K HCHAIIPpATacMOU

apmarype.
JlonmyckaeTrcsi MpUHUMATh Il PACTSAHYTOH apMaTyphl C YCJIOBHBIM MpEAEIoOM TEKy4ecTH
HarnpsokeHus Boimie Ry, Ho He Gonee 1,1 Ry B 3aBucuMocty ot cootHomenus & u &g (8.1.5).

9.2.8 3nauenue Er mpuHUMAOT 10 Gopmyde (8.1), B KOTOpoil 3HAYEHUS] OTHOCHUTEIBHOM
nehopMalu apMaTyphbl PaCcTIHYTOU 30HBI € o CIELYET ONPEAENIATh MO GOpMyNaM:

JUJIS apMaTyphl C YCIOBHBIM MPEIEIIOM TEKYYECTH
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Ry +400 -0y,
€sel = E ;

S

(9.16)

Il Ogp — IPCABAPUTEIPHOC HANPSHKCHHE B apMaType € y4eToM BCEeX IOTEPb H Ygp =0,9;

3nauenus R, Ogy, Es B popmyue (9.16) npunnmaior B MITa.

JUIS HEHAIIPSIraeMOM apMaTypbl ¢ GU3NYECKUM MPEIETIOM TEeKyUYeCTH
.
sel =
E

S
9.29 Jlns HampsraeMOl apMmaTyphl, paCIOJIOKEHHONW B CXKaTOM 30HE, pacuyeTHOE
COIPOTUBIIEHUE CXKATHIO Ry, ClielyeT 3aMEHHUTh HANPSXKEHUEM Oy, , PABHBIM:

500- oy, — IpH y4ere Koddduirenta yenosuit paboter 6eToHa ypy =0,9 (6.1.12);
400-0y, —1pH Y =1,0.

3neck o, mpuanMaot B MIla.

3HaYCHHUS Gg, ONPEACISIOT C KOOQdHUIHEHTOM Ygp =11.

Bo Bcex ciydasx HanpsbkeHHe G, MPUHUMAIOT He Oonee R .

Pacuer mpeaBapuTeIbHO HANPSIKEHHBIX 3JIEMEHTOB B CTAJMU NPeIBAPHUTEIHLHOTO
o0kaTust

0.2.10 Ilpu pacdere »>JeMEHTa B CTaAUH MPEIBAPUTEIBHOTO OOXKaTUS YCHINE B
HaIpsAraeMoi apMaType BBOJAMTCS B pacueT KaK BHEIIHSS MPOIOJIbHAS CUJIa, paBHAS

Np = (o5 —330) Ay, +0gp - Ap (9.17)
rae AL, 1 Ay —uiowanu ceueHus HanpsAraeMoi apMartypabl, PAaCIIOJIOKEHHOM

COOTBETCTBEHHO B Haubosiee 00xaToil M B pacTSIHYTOM (MeHee 00KaToii)
30HAaX CCUCHWS;

Ggp M Ogp — MPEIBAPUTEIBHBIC HAMPSIKCHHUS C YYETOM IEPBBIX MOTEPh M Kod(duimenta

Ysp=1,1 B apmMaType ¢ IIomabio CeUeHNs A, 1 Asp .

9.2.11 Pacyer 1O TPOYHOCTH DIIEMEHTOB NPSIMOYTOJIBHOTO CEUYEHHS B CTaJUU
IpeBapUTENLHOrO 00KATUS POU3BOIAT U3 YCIOBUS

N,-ep <Ry -b-X(hg—0,5%) + Ry - Ay (hg—a" ) , (9.18)

p

re ) — pacCTOSHUE OT TOYKH MPUIOKCHUS TPOJOIBHON CHIIBI Np C YYETOM BIUSHHUS

usrubaromero MoMmeHta M oT BHemHeH Harpy3ku, JeHCTBYIOLIEH B CTaauu
U3roTOBNIEHUS (COOCTBEHHass Macca »JJIEMEHTa), A0 LEHTpa TSKECTH CEUYeHHUs
HEHANpAraeMol apMaTypbl pacTSHYTOM WJIM HauMEHee CKaTol (MpH IOJHOCTHIO
C)KaTOM CEYEHUH DJeMEHTa) OT 3THX ycwiui (pucyHok 9.1), ompenensemoe 1o

dbopmyne

e =e0p+0,5h—aiNﬂ, (9.19)

p

p

eo p pacCToOAHUC OT TOYKH MMPHUIIOKCHUS CUIIBL N p A0 IEHTpA TAKECTU CCUCHUS JJICMCHTA,
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R, — pacuetHoe  compoTuBineHMe O€TOHa  CKATHIO, INPUHAMAEMOE 110  JIMHEWHOMN
uHTepnioysinuu  (Tabnmma 6.8) kKak Juist Kiacca OETOHa 1O TPOYHOCTH Ha CiKaTue,
YHCIIEHHO PAaBHOTO MEepeAaTOYHON MIPOYHOCTH OEeTOHA Rbp ;

RSC — pacCd4€THOEC  COIIPOTHUBJICHUC HeHaHpﬂraeMoﬁ apMarypbsl  CXKaTHIO, JIIPUHUMAEMOC

B CTQ/IUU TIPEIBAPUTEIILHOTO 00katus He 6osee 330 MIla;
A, —IUIOmaJb CEYEHHMs HEHANpAraeMol apMmaryphl, PaclOJOKEHHOW B Hambojee CKaToH

30HE CCUYECHUS DJIEMEHTA.
BbICOTy cXaToil 30HBI OETOHA ONPEAEISIOT B 3aBUCUMOCTH OT BEIMYMHBI GR,

onpezensemMoi no gpopmyie (8.1) ¢ MOACTaHOBKOK B HEE 3HAYCHHUS € o = E—S ,rae Ry —pacuernoe
S

COTPOTHBIIEHUE PACTAHYTO HeHanpsiraeMoi apmatypel A, u g, =0,003:

X
a) npu §=—=<CEg (pucynok 9.1) no popmyne

h0
N, +RA —Rg - A
x— P sAs sc A ’ (9.20)
Ry -b
0) Hpnli:%x’;R o gpopmyie

1+ .

ND+RSAS'1_2R_RSC'AS
X = R . (9.21)

2R A
ho(1+ER)

Pucynox 9.1 — Cxema ycuiinii ¥ 31iopa HanpsKeHUil B ce4eHNH, HOPMAJIbHOM K NPOI0JILHOM ocH
H3rundaeMoro npeaBapuTeJbHO HATIPSIAKEHHOT0 3JIEMEHTA IIPH ero pacdere M0 NPOYHOCTH B CTAAUH
o0xaTus

9.2.12 Pacder mo MpPOYHOCTH AJIEMEHTOB TaBPOBOTO W JIBYTaBPOBOTO CEUYEHHUH B CTaJHUU
IpeBapUTENLHOTO 00KATUS IIPOU3BO/IAT B 3aBUCUMOCTH OT IOJIOKEHHSI TPAHUIIBI CKATOM 30HBI:
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a) €CIIM TpaHMIla CYKATON 30HBI MPOXOIHUT B MOJKe (pUCyHOK 8.2, a), T. €. coOromaeTcs
yCIIOBUE

NpgRb'b,f h;‘ _RSAS+RSCAé ) (9.22)

pacyeT NPOU3BOAAT KaK JJIs NPAMOYIOJILHOTO CEYEeHMs INMPUHON b} cormacHo 9.2.11;

0) eciiu rpaHHUIla CKATOM 30HBI MPOXOAMT B pedpe (pucyHok 8.2, 6), T. €. ycioue (9.22) He
co0III01aeTCsl, pacueT MPOU3BOIAT U3 YCIOBUSA

Np-€p =Ry -b-x(hg —0,5x) + Ry (b —b)-h (hy —0,5h} )+ R A, (hp—a’ ), (9.23)

p

0 €

—cMm. 9.2.11;

M
rac ep :eop +Zs _N— 0p

p
I, — paccTosiHME OT LIEHTPA TSKECTH CEUCHUSI SJIEMEHTa 10 PacTAHYTON (HaUMEeHee CKaToi )

HEHANpsAracMon apMaTyphl.
BricoTy ckaToii 30HBI ONPENENSIIOT M0 (OpMYyIaMm:

a) mpu §=hiSE_,R (Er —cm. 9.2.11)
0

_ Np+RsAs_RscA; _Rb(blf _b)hlf .

9.24
X Ry b ’ (524
X
6)HPH§:%>§R
1+ ! ! !
Np+Rs/x~1_§§—RscAs ~Ry (b} ~b)h
o (9.25)
Rb.b_|_2R+AS

ho(1-ERr)

Pacyer mno mnpoOYHOCTH HOPMAJBHBLIX CEYEHHl HA OCHOBE HeJIUHEHHOH
negopMaAMOHHOM MOJEJIN

9.2.13 Ilpu pacuere 1Mo MPOYHOCTH HA OCHOBE HEJMHEHHOHN aedopMaIiMOHHON MOJenu
ycunus ¥ 1e)opMalii B CEYCHNUH, HOPMAJIBHOM K MPOIOIBHON OCH DIIEMEHTa, ONPEIEISIOT ¢
npruMeHeHueM nonoxenuit 8.1.20 — 8.1.22.

9.2.14 Tlpwm pacyere HOPMATBHBIX CEYCHUH 1O MMPOYHOCTH (PUCYHOK 9.2) B 001mIeM cirydae
IPUMEHSIOT:

yYpaBHEHHsI PaBHOBECHs BHEIIHMX CWJI M BHYTPEHHUX YCWIMH B HOPMAaJIbHOM CEUCHHUH
3IIEMEHTa

M, =§Gbi Py - Lpyi +%st ALy +Zi:0_si ALy (9.26)
My chbi ‘Abi 'Zbyi +ZGSJ' . ASJ 'Zsyj +ZGsi . Asi 'Zsyi; (927)
i i i
N =2 0 Ay + 206 - Aj+ 206 - A (9.28)
i i i

yYpaBHEHMSI, OTIPEIENIAIONINe pacipeaeseHue Aegopmanuii OT 1eiCTBUS BHEITHEH HArpy3KH
10 CEUEHHIO JIEMEHTA
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1 1
Epj =€gt+—- Zin +—" Zbyi ; (929)
X ry
1 1
€sj =€ +— Leyj +— Lgyj s (9.30)
X ry
1 1
Ssi = 80 +—- sti +—- Zsyl ; (931)
X ry

3aBUCUMOCTH, CBA3BIBAIOIIUMEC HAIPSXCHUA W OTHOCHUTCIIBHBIC ,Z[e(i)OpMaHI/II/I OeTroHa U

apMaTypbl:
OeToHa
Gpi = By Vi & ; (9.32)
HEHaIIpsAracMou apMaTypsl
O = Egj Vg &g (9.33)
HaIpsSIraeMoi apMaTypbl
O = Eqj - vgi (&g +sspi). (9.34)

Pucyuox 9.2 — PacueTHast cxeMa HOPMAJIBbHOI0 CCYCHUSA MPEABAPUTECIbHO HANIPAKCHHOI'O
2KeJIe300€TOHHOI0 3JIeMEeHTA

B ypaBuenusx (9.26)—(9.34) :
Asi, Zsxi, Zsyi, Osi — TUIOLIa b, KOOPAMHATHI IIGHTpAa TSDKECTH I-TO CTEpXKHS HampsAraeMoun
apMaTtypsbl ¥ HalpsDKEHUE B HEM;
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€gi — OTHOCUTeNbHAas Jedopmarys I-TO CTEpXKHS  HANpsAraeMod  apMaTyphbl
OT JICHCTBHs BHELIHEN HATrPy3KH;

€gpi — OTHOCHTENbHAS JeopMalys MPEABAPUTENLHOIO HANPSDKCHUS  apMarypbl,
ompenensieMas €  y4eTOM  IIOTEPb  NPEABAPUTEIBHOTO  HAIPSKCHUS,

COOTBETCTBYIOIUX PaCCMaTPUBAEMOM paCueTHOMN CTauH;
Esi — MOynb yIPYTOCTH 1-TO CTEPIKHSI HAIIPSTaeMOM apMaTyphbl;

Vsi — KOOQ(UIMEHT  ympyrocTu I-ro CTEp)KHS HEHAIpsAraeMod  apMaTyphl,
ocTajbHbIE TapaMeTpbl — cM. 8.1.23.

3naueHust Kod3(OUIHUEHTOB Vbhi U Vsj ONpenensioT mo ykazanusMm 8.1.23, a 3HaueHUs
K03 PHULIMEHTOB Vsi — 110 popmyiie
_ Osi
Esi - (i +gspi)

Vsi (9.35)

9.2.15 Pacuer HOpPMAaJbHBIX CEUEHHH JKEIE300€TOHHBIX JJIEMEHTOB II0 MPOYHOCTH
MIPOU3BOJAT U3 YCIOBHM, IPUBEICHHBIX B 8.1.24.

9.3 Pacyer npeABApUTEJbHO HANPSIKEHHBIX JJIEMEHTOB  :Kejle300eTOHHBIX
KOHCTPYKLMIi 10 NpeeJIbHBIM COCTOSIHMSAAM BTOPO¥ rpyNibI

O01mme moJy10KeHN S

9.3.1 Pacuetsl 110 npeieNbHBIM COCTOSIHUSIM BTOPOH TPYIIIBI BKIIOYAIOT:

- pacueT 1o 00pa30BaHUIO TPEIIWH;

- pacyeT Mo PACKPBITUIO TPEIINH;

- pacyeT 1o aedopmarusim.

9.3.2 Pacuer mo 00pa30BaHHIO TPEIIMH MPOU3BOJAT KOTJa HEOOXOAUMO OOECIeYuTh
OTCYTCTBHUE TPEIINH, a TAK)KE KaK BCIIOMOTATEIbHBIA MPU pacyeTe M0 PACKPHITUIO TPEIIUH U IO
nehopmarusmM.

TpeboBaHMs MO OTCYTCTBUIO TPEIIUH MPEIBSBISIOT K MPEIBAPUTEIBHO HANPSIKCHHBIM
KOHCTPYKILIUSIM, Y KOTOPBIX MPHU MOJHOCTBIO PAcTSIHYTOM CEUEHUHU J0JDKHA OBITh oOecredyeHa
HETPOHUIIAEMOCTh (HAXOMASALINXCS TIOJ] JaBJICHUEM >KHIKOCTH WJIM Ta30B, HCIBITHIBAOIINX
BO3/CUCTBUE paJMalluM U T.I.), K YHUKAJIbHBIM KOHCTPYKLHUSAM, a TaKkKe K KOHCTPYKLUSAM MpU
BO3JIEHCTBUM CWJIBHO arpeCCUBHOU CPEBI.

9.3.3 IIpu pacuetre 1Mo oOpa30BaHMIO TPEUIMH B LENAX MX HEIOMYyIIEHUS KO3(P(HUIMEHT
HaJIe)KHOCTHU 0 Harpy3ke npuHuMarot s> 1,0 (kak mpu pacuere o npoyHoctu). [Ipu pacuere no
PACKPBITUIO TPELUH U 1o edopManusM (BKIIIOYast BCIOMOraTeIbHBIN pacyeT 1o 00pa3oBaHUIO
TPELINH) NPUHUMAIOT K03 puimeHT HagexHOCTH 1o Harpyske yf= 1,0.

9.3.4 Pacuer m3rubaeMbpIX TPEABAPUTEIHHO HAIMPSDKEHHBIX DJIEMEHTOB IO TPEIETbHBIM
COCTOSIHUSIM BTOPOI TpymIbl MPOU3BOAAT KakK NMPU BHELEHTPEHHOM CXKaTWHM Ha COBMECTHOE

JIEWCTBHME YCUITHI OT BHEITHEW HArpy3KH: M3rubarommero MoMedra M u mpomonsHOi cumbl N P
PaBHOM YCHITMIO NIPEIBAPUTENHLHOTO o0Karust P .
Pacuer mnpeaBapuTeJIbHO HANPSKEHHBIX  JKeJIe300eTOHHBIX  3JIEMEHTOB IO
00pa30BaHUIO U PACKPBITHIO TPELIMH
9.3.5 Pacuer mpenBapHUTEIbHO HANPSHKEHHBIX HM3THOAEMBIX DIIEMEHTOB IO PACKPBITHIO
TPEIIMH IPOU3BOIAT COTJIACHO OOIIUM MOJOKEHUsIM noapaszaena 8.2 u 9.3.6-9.3.10.
Omnpenesienne MoOMeHTa 00pa30BaHUsl TPELIMH, HOPMAJBHBIX K INPOJOJBHON OCH
JJIeMeHTAa

9.3.6 Uzrubarommii MOMEHT Mcrc Tpr OOpPa30BaHUH TPEIIHH B OOIIIEM CITy9ae OMpeIeIsieTCs
no aedopmarmonHoi wmozaenu cornacHo 9.3.10. Jlomyckaercs AnsS  MPOCTBIX  CEUYEHUH
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(IpSIMOYTOJILHOTO M TaBPOBOTO CEUEHUW C apMaTypOH, PacIoJIOKEHHOW y BEpXHEH M HUKHEH
rpaHeil cedeHus, C MOJIKOU B CXKATON 30HE) OMPEENIATh MOMEHT TPEIIMHOOOPA30BaHUS COTIIACHO
9.3.7.

9.3.7 Ompenennenne MOMEHTa OOpa3OBaHMs TPEUIMH IMPOU3BOAAT C YYETOM HEYNPYTHX
nedopmaruii pacTsiHyToro 6eToHa cormacao 9.3.8.

Jlomyckaercsi MOMEHT 0Opa3oBaHUS TpPEUIMH ONpENeNsaTh 0e3 yuyera Heynpyrux
nedopMmanuii pactsiHytoro Oerona, mpunHumas B (opmyre (9.36) Wp=Wreq. Ecniu npu stom
ycioBust (8.118) u (8.139) HEe yIOBIETBOPSIOTCS, TO MOMEHT OOpa30BaHMS TPEUIWH CIICIYeT
OTIPECIIATh C YYETOM HEeYINpyrux aedopManuil pacTSHyToro 6eToHa.

9.3.8 MomeHT 00pa3oBaHUSl TPEIIMH TMPEIBAPUTEIBHO HAMPSHKEHHBIX H3rHOaeMbIX
3JIEMEHTOB C YYETOM HEyIpYrux AedopMaiiuii pacTIHYTOro 6eToHa ONpeestoT o popmyie

Mere = Rot ser ‘Wpi £P -, (9.36)

rie Wpl — MOMEHT ~ COTPOTHBIICHHS TPHBEICHHOTO CEYCHHUsS Ui KpaWHEero pacTsSHYyTOrO
BOJIOKHA C yueToMm 8.2.10;

eﬂp = eop + I — PpacCTOSIHUEC OT TOUKHU IIPUIIOKECHHUS YCUIINUA IPECABAPUTECIIBHOTI'O ooxartus P a0

SIPOBOM TOYKH, HAUOOJEe yHAJCHHOW OT PACTAHYTOH 30HBI, TPEIIMHOOOpPA30BaHUE
KOTOpPOU ITPOBEPSIETCS;
€p — TO e, 10 LUCHTPA TSHKECTH IPUBEICHHOTO CCUCHHU;

r— PACCTOAHUC OT LCHTPA TAKCCTU ITPUBCACHHOI'O CCUCHHA 10 H,Z[pOBOﬁ TOYKH,

W
r=—ted (9.37)
Ared

B dopmyne (9.36) 3HaK «IUTIOC» MPUHUMAOT, KOT/Ia HAIpPAaBICHUS BPAIICHUS MOMEHTOB
P -e;, W BHEWHEro M3rubAOMIEr0O MOMEHTa M  IIPOTHBONOJOXHBI, «MHHYC» — KOIJa

HaIIpaBJIEHUs COBIAIAIOT.
3naueHust W,oq ¥ Ared OTIPEJETISIOT COTTIACHO yKa3aHUsAM §8.2.

J1st IpsAAMOYTOJIBHBIX CEYEHUN U TaBPOBBIX CEUYEHUMN C ITOJIKOM, PACIIONOKEHHON B CKATOU
30He, 3HadeHue Wpl mpu JeHCTBUM MOMEHTa B IUIOCKOCTH OCH CHMMETPUM JIOMyCKaeTcs
omnpenenarts no ¢popmyse (8.122).

9.3.9 VYcumue Nerc mpu 00pa3oBaHWU TPEMIMH B IEHTPATBLHO-PACTSHYTHIX DIIEMEHTaX
omnpenensor no popmyie (8.127).

9.3.10 Omnpenenenne MoMeHTa oOOpa3oBaHWS TPEINIMH HA OCHOBE HEJIMHEHHOM
nepOpMaLMOHHOM MOJIeNIn MPOU3BOAAT cornacHo 6.1.24, 9.2.13-9.2.15, Ho ¢ ydyeToM pabOTHI
0eToHa B pacTSHYTOM 30HE HOPMAJbHOIO CEUEHUs, ONpEeAeNsieMOM auarpaMMoOil COCTOSIHHS
pacTsiHyTOro 6etoHa corsiacHo 6.1.22. PacueTHble XapaKTepUCTUKH MaTepUaIOB IPUHUMAIOT JUIS
IIPEAEIBHBIX COCTOSIHUN BTOPOW I'PYIIIIHI.

3HavyeHne Mcrc ONIPEIENSIOT U3 PELIeHNUs CUCTEMbl YPaBHEHUH, pe/IcTaBIeHHbIX B 9.2.13—
9.2.15, mpuHHUMas OTHOCUTEJBHYIO 1e(hOpMaIMI0 OETOHA &htmax Y PACTAHYTOM I'paHU JIEMEHTA OT
JEHCTBUS BHEIIHEH Harpys3kd, paBHOW NpPEeIbHOMY 3HAU€HHUIO OTHOCUTENbHOHN nedopmanuu
0eTOHa IPU PACTKEHUH &bt,ult, OTIPENIENIAEMOMY COTIacHO ykazaHusM 8.1.30.

Pacyer mIMpUHBI PACKPBITHS TPELIMH, HOPMAJIBLHBIX K IPOA0JbHOMH OCH 3JIEMEHTA

9.3.11 Hlupuny pacKpbITHs HOPMAJbHBIX TPELIUH OmpeAesstoT no ¢opmyne (8.128), B
KOTOpOW 3HAYCHWE HANpsDKEHHH Og B pPAcTSHYTOM apMaType HM3TMOaeMbIX IpeIBapUTEIbHO

HaMpsHKECHHBIX DJIEMEHTOB OT BHEIIIHEN Harpy3Ku ONpeaeiIatoT 110 (bopMyne
M p (hO - yc) _ N p
I red Ared

GSZ

oLy, (9.38)
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rie lreqs Aredr Yo — MOMEHT HHEpLHMH, IUIOMIAAb [PUBEACHHOTO IONEPEYHOTO  CEYCHHUs

JJIEMEHTa M PACCTOSHUE OT Hambojiee C)KaToro BOJOKHA JO LEHTpa
TSOKECTH IPUBEJCHHOIO CEYEHUs, OINpeAessieMble C Yy4eTOM IUIOLIaau
CEUEHHUsI TOJIBKO CKATOM 30HBI OETOHA, IUIOIIAJEH CEUeHUs PACTAHYTOH U
cKaTtod apmartypsl coryiacHo 8.2.27, mpuHHUMAas B COOTBETCTBYIOIIMX
dopmyrnax 3HaueHHS KOX(QQHUIMEHTa MPHUBEACHHUS apMaTypbl K OeToHy
Osp =0,

Np — BHEIIHAA IPOJOJIbHAS CUJIA, paBHAs YCHUJIMIO IIPEIBAPUTEIILHOTO 00XKaTUs

(9.3.4);

|V|p — U3rudaroIun MOMEHT oT BHELIHEU HArpy3Ku 51 YCHIINSA

MPEBAPUTEILHOTO 00KATHS, OTIPEACIIAEMBIi 10 Gopmyie

M,=M=N_ &, (9.39)

rac eo p PaCCTOAHUC oT TOYKH IIPUITOKCHUA BHEIITHEH HpO,Z[OJ'ILHOﬁ CHIJIbI N p

710 LIEHTPA TAKECTU MIPUBEACHHOTO CEUCHUSI.
3Hak «MuHYyCc» B Qopmyse (9.39) npuHUMAIOT, KOT/Ia HAMPAaBIICHUs BPAIIEHU MOMEHTOB
M u N -, HE COBIAJAIOT, U KIUIFOC» — KOT/Ia COBNAJAIOT,

I[OHYCKaeTCSI HAIIPsAKCHUEC Gs OIIPCACIIATH I10 Q)opMyne
_ M—N,-(z-eg)
z -A

rae I —pacCTosHHE OT IIGHTpa TSDKECTH apMarypbl, pPAclONOXEHHOW B pPACTIHYTOW 30HE

, (9.40)

Gs

CeUeHHUs, JI0 TOYKH TMPHIOKEHHUS PABHOJCHCTBYIOIIEH YCWIMI B CKaToll 30HE
DJICMCHTA;

€sp — paccTosiHME OT LEHTPA TSDKECTH TOW K apMaTyphl O TOYKU MPHIIOXKEHHS BHEIIHEH

MPO10SIbHOM cuitbl Np.
Jl71st 5IeMEHTOB MPSMOYTOJILHOTO MOTIEPEYHOT0 CEYSHHsI TIPU OTCYTCTBUU (UM Oe3 ydeTa)
CKaTol apMaTyphl 3HaUEHUE . OMPEENoT 1Mo Gpopmyie
X
z =hy - (9.41)
3
riae XN — BBICOTA C)KAaTOM 30HBI, ompesesieMas corjaacHo 8.2.28 ¢ y4eToM JIeHCTBUS BHEITHEH

poaobHOM critbl Np.
Jl71s 51eMeHTOB MPSMOYTOJILHOTO, TABPOBOI'O (C MOJIKOW B CKATOM 30HE) U JBYTaBPOBOTO
HOIIEPEYHOT0 CEUCHHUS IOMyCKaeTcs 3Ha4eHue Z MpuHUMaTh paBHbIM 0, 7h; .
Hanpsokenus os, onpenensembie o gopmynam (9.38), (9.40), He AOMKHBI MPEBHIIIATH
(Rs,ser—Gsp)-

Pacuer mnpeaBapuTeJbHO  HaNPSKEHHBIX JKeJe300€eTOHHBIX 3JeMEHTOB IO
naedopmanusam

9.3.12 Pacuer mpenBapuTEIbHO HAMPSHKEHHBIX AJIEMEHTOB TI0 JIe(hOpMaIHsiM TTPOU3BOISAT
coryiacHo ykazanuii 8.2.19—-8.2.32 u ¢ yuerom 9.3.13-9.3.15.
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9.3.13 TlonHyro KpUBH3HY HM3TrHOAEMBIX MPEIBAPUTEIHLHO HANPSHKCHHBIX AJIEMEHTOB IS

1 1
BBIYUCIICHUS] UX TPOTUOOB OMpEAeisioT mo 8.2.24, mpu 3TOM 3HAYEHUs KPUBU3H (_ , |- m
r r
1 2

1
— | B popmynax (8.140), (8.141) onpenensitor mo 9.3.14 ¢ y4eToM yCHIIUS MPEABAPUTEITHHOTO
3
o0xatus.
JlomyckaeTcsi Ipy ONPE/ICIICHUN KPUBU3HBI YUUTHIBATh BIUSHHE AceopManuii ycaaku u
MOJI3y4YecT OETOHA B CTAIUU MPEIBAPUTEIHLHOTO 00KATHSI.
9.3.14 KpuBu3HY U3ru0aeMbIX MPpeABAPUTEIHHO HAMIPSHYKEHHBIX AJIEMEHTOB 1o NENCTBUSA
r
COOTBETCTBYIOIUX HArpy30K OMPENENISIOT 10 (hopMyJie

E_M_Np.eOp
r D ’

rae M — usrubaroniuii MOMEHT OT BHEUTHEW Harpy3KH;

(9.42)

N p u eo p npoaojibHasA CWJia, pPaBHAd YCHIIMIO IMPEABAPUTCIIBHOTO O6)KaTI/I$[, n ccC

9KCIIEHTPUCHTET OTHOCHTENBHO IIGHTpA TSHKECTH NPUBEICHHOTO IONEPEYHOTO
CEUCHHsI PIIEMEHTA;

D — u3rubHas ~ KECTKOCTh  IMPHUBEACHHOTO  IONEPEYHOr0  CEYEHHs]  DIIEMEHTa,
ompezaensemMas 1o 8.2 Kak Juld  BHELUEHTPEHHO  CXaToro  YCUJIMEM
IPEABAPUTEIILHOTO O0XKAaTHs AJIEMEHTa C YYeTOM H3THOAIONIero MOMEHTa OT
BHEIIIHEW Harpy3ku (pUCYHOK 9.3).

1 — ypoBeHb LIeHTpa TSKECTH MPUBEACHHOIO 0€3 yueTa pacTsHYTOH 30HbI O€TOHA MONEPEYHOTO CEUEHHUS

Pucynok 9.3 — IlpuBeeHHOe ONepevHOe ceYeHHe (@) U cXeMa HANPSIZKeHHO-1e()OPMUPOBAHHOIO
COCTOSIHMS U3ru0aeMoro npeIBapuTeJbHO HANPSIKEHHOT0 JIEMEHTA ¢ TPeluHaMu (0) Ipu ero
pacuere no gegopmManusimM

9.3.15 KpuBuzHy U3rudaeMbixX NpeaBAPUTEIHLHO HANPSHKEHHBIX 3JIEMEHTOB JIOMYyCKaeTCs
ompenensTh o popmyIie

= P_P (9.43)

1 M-N,-z
r Es,red 'As'z(hO_XN) ’
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rie Zp — pacCTosHUE OT TOYKH NPUJIOKCHHUS YCHIIMS MPEABAPUTEIBHOTO OOKATHSA 1O TOYKH

IIPUJIOKEHUS PAaBHOACUCTBYIOLIEH YCUIIUN B CKAaTOM 30HE;
Z —pacCTOsIHME OT LEHTpa TSHKECTH DPACTAHYTOW apMaTyphl A0 TOYKH IPHIIOKECHHUS
PaBHOJCHCTBYIOIEH YCWIMN B CKAaTON 30HE;
XN — BBICOTA C3KaTOU 30HBI C yUETOM BIIMSHUS IPEABAPUTEIBHOIO 00KATHSL.

BBICOTy C)KaTOM 30HEI OIMPEACIIAIOT KaK IJId M3ru0aeMbIX 3JIEMEHTOB 0€3 MMpEaAHAIIPAKCHUA

N
cornacHo 8.2.28 ¢ yMHOKEHHEM 3HaueHus [y Ha 1+—>.7.

p
3HaueHust Zp U Z JOIyCKACTCsl ONPEACISTH, IPHHIMAsL PACCTOSIHUE OT TOYKH IPUIOKCHHUS

paBHOI[CI‘/'ICTBYIOH_[eI‘/’I }’CI/IJII/II;'I B CXKaTOU 30HE 0 HanOoOJIee CKATOr0 BOJIOKHA CEYECHUS PaBHbBIM
0,3h, .

OnpenesneHue KPUBHU3HBI MNpPeABAPUTEIbHO HANPSKEHHBIX 3JI€MEHTOB Ha OCHOBE
HeJIMHeHO| nedopMALMOHHOM MOAeIN

9.3.16 IlonHyr0 KpUBHM3HY H3rHOAaeMbIX MpPEIBAPUTEIHLHO HAIMPSHKEHHBIX 3JEMEHTOB Ha
ydacTkax 0e3 TPEeIMH B PACTSIHYTOW 30HE CeUeHUs omnpenessiroT mo ¢gopmyrne (8.140), a Ha
y4acTKax C TpeIlMHAMU B PACTAHYTON 30HE ceueHus — o gopmyre (8.141).

3Ha4yeHus1 KpUBU3H, BXoamuX B (Gopmyisl (8.140) u (8.141), onpenenstor u3 pemieHus
cuctembl ypaBHeHui (9.26)—(9.34) ¢ yuerom 9.2.13. Ilpu 3TOM U1 31EMEHTOB C HOPMaJIbHBIMU
TPEIIMHAMU B pACTSHYTOM 30HE€ HANPSIKEHHWE B HANPITaeMOM apMarype, IepeceKarolei
TPEIIMHBI, OIPEACIISAIOT 10 Gopmyie

E. -£u
Osi :[ Sl =N 'Sspij'vsi ' (9.44)
Wi
a B HEHAIpsAraeMou apMarype
E. -eq
Oy =3, (9.45)
Ysj
rie B 1 : (9.46)
Wsi(j) = P
1+0,8- si(j),crc
Esi(j)
31€Ch &gi(j)crc — OTHOCHTENBHAS AeOPMALS PACTSIHYTOH apMaTypbl B CEYCHHM C TPCIIMHOI
OT JIEMCTBUS BHEIIHEN HArpy3Ku cpasy mocje 00pa30BaHUs TPELIUH;
€si(j) — OTHOCUTEIIbHBIC nedopmanuu pacTAHyTOMN apMaryphl,

HepeceKa}omeﬁ TPCIIHHBI, B paCCManHBaeMOﬁ CTaguu,
Sspi — OTHOCHTCIIbHAasA ):[ecbopMauI/m MMPEABAPUTCIIBHOTO HAIIPAKCHUA apMaTypPhI.

IIpu ompezneneHny KpHUBU3HBI OT HENPOJAOJDKUTEIBHOIO JIEHUCTBHMS HArPy3KH B pacuere
INPUMEHSIIOT AUarpaMMbl KPaTKOBPEMEHHOTO 1e(hOpMHUPOBAHUS CXKATOTO U PacTAHYTOro OETOHa,
a IpU OINpPEACIICHUM KPUBU3HBI OT IPOAOJKUTEIIBHOIO JEUCTBHUS HArpy3Ku — JIUarpamMmbl
JUIUTEIHLHOTO JeOpMUPOBaHUs OETOHA C PAcUETHBIMU XapaKTEPUCTHKAMH JUIsl MPEAETbHBIX
COCTOSIHUI BTOPOM TI'PYIIIIBL.

10 KoHcTpyKTHBHBIE TPEOOBAHHSA

10.1 O6mue moJioKeHUst

10.1.1 dns oGecriedeHus 6e30MacHOCTH U IKCIUTYaTallMOHHOW MPUTOJHOCTH OCTOHHBIX U
XKeNe300€TOHHBIX KOHCTPYKIMK TTOMHUMO TpPeOOBaHMH K pacyery CJeIyeT TakKe BBITIOJIHSITH
KOHCTPYKTHUBHBIE TPEOOBAaHUS K T€OMETPUUYECKUM pa3MepaM U apMHUPOBAHHUIO.
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KoHcTpyKkTHBHBIEC TpeOOBaHHS yCTAHABIMBAIOT IS CITy4YaeB, KOTIa:

- pacyeToM He MPECTABISICTCS BO3MOKHBIM JOCTATOYHO TOYHO U OTIPEIEIIEHHO MOIHOCTHIO
rapaHTHPOBATh CONPOTHUBIICHHE KOHCTPYKIIMU BHEITHUM Harpy3Kam U BO3JICHCTBHSIM;

- KOHCTPYKTUBHBIC TPeOOBAHMS OMPEICISIOT TPAaHUYHBIC YCIOBHUS, B MpelIenax KOTOPBIX
MOTYT OBITh UCIIOJIb30BAHBI IPUHSATHIC PACUCTHBIC MTOJIOKCHUS;

- KOHCTPYKTHBHBIE TpeOOBaHMS OOCCIICUYMBAIOT BHITIOJHEHUE TEXHOJOTHU H3TOTOBJICHUS
OCTOHHBIX U JKEJIE300€TOHHBIX KOHCTPYKITHA.

10.2 TpeboBaHus K TeOMETPUYECKHM pa3Mepam

10.2.1 I'eomerpuueckue pa3Mepbl OCTOHHBIX W )KEJIe300€TOHHBIX KOHCTPYKIIUH JTOKHBI
OBITH HE MEHEE BEJIMYMH, 00ECIICUNBAIOIINX

- BO3MOKHOCTh pa3MEIICHUSI apMaTypbl, aHKEPOBKH U COBMECTHOH pabOThI ¢ OETOHOM, C
yuaeToM nozpazaena 10.3;

- OTpaHUYCHUE THOKOCTH CXKATHIX IJIEMEHTOB;

- TpeOyemble oka3aTenu kauecTBa 6erona B koHcTpykimu (COCT 13015).

10.2.2 Pa3mepnl CeYeHHMI BHEICHTPEHHO CXKATBIX JJIEMEHTOB I OOCCIEYCHHS HX

JKECTKOCTU CJIeyeT MPUHUMATh TaKHUMH, YTOOBI UX THOKOCTb lTO B JIIOOOM HAaIlpaBJIEHUU HE
MIPEBBIIIANIA;

200 — 115t 5K€J1€300€ TOHHBIX DJIEMEHTOB;

120 — 17151 KOOHH, ABIAIONIAXCS dIIEMEHTAMH 30aHNM;

90 — 11 OETOHHBIX 3JIEMEHTOB.

10.2.3 B KOHCTpYKUHMSIX 3aHUNA U COOPYKEHHI ClIeyeT MpeayCcMaTpUBaTh UX pa3pesKy
MOCTOSSHHBIMA ¥ BPEMCHHBIMH TEMIICPATYPHO-YCAJOYHBIMH IIIBAMH, PACCTOSIHHS MEXKIY
KOTOPBIMM HA3HAYalOT B 3aBUCUMOCTH OT KJIMMATUYECKUX YCIOBUH, KOHCTPYKTHBHBIX
0COOCHHOCTEH COOPYKEHUS, TIOCIIEI0BATEIIFHOCTH MPOU3BOACTBA PabOT | T.11.

[Ipu HepaBHOMepHON ocanke (GYHIAMEHTOB CIEAyeT MpeaycMaTpuBaTh pas3ielicHUue
KOHCTPYKIIUH 0CAJOYHBIMH IITBAMHU.

10.3 TpeOoBaHusi K AapMHPOBAHUIO

3amuTHBI cJ10ii OeTOHA

10.3.1 3amuTHEIH ci10ii OeTOHA TOJDKEH 00ECIIEYNBATE:

- COBMECTHYIO paboTy apMarypbl ¢ OETOHOM;

- aHKEepOBKY apMaTypbl B OETOHE M BO3MOXHOCTh YCTPOWCTBAa CTBHIKOB apMaTypHBIX
3JIEMEHTOB;

- COXPaHHOCTh apMaTypbl OT BO3JIEHCTBUN OKpyKaroleld cpeapl (B TOM UHUCIE
arpecCUBHBIX);

- OTHECTOMKOCTh KOHCTPYKIIUH.

10.3.2 TonmuHy 3alIMTHOTO CJIOs OETOHA CleAyeT MPUHUMATh UCXOJs U3 TpeOOBaHUU
HACTOSIIIETO TOJpa3jiesia C YYeTOM pOJIM apMarTypbl B KOHCTPYKIHSAX (pabouas wWiIu
KOHCTPYKTHBHAs), TUTIA KOHCTPYKIUH (KOJOHHBI, TUTUTHI, 0K, 3JIeMEeHTHI (DyHAaMEHTOB, CTECHBI
U T.I.), TUaMeTpa U BuAa apMmarypsl, a Takxke CII1 28.13330.

MuHuManbHble 3HauY€HUs TOJIIMHBI cliosi OeToHa pabodeld apMarypbl (B TOM YHCIE
apMaTypbl, PACIONOKCHHOW Yy BHYTPECHHHX TPAaHEH TOJBIX JJIEMEHTOB KOJIBIIEBOTO HITH
KOpoO4aToro ceyeHus) ciaenyer npuHuMare no tadnuue 10.1.

Jlist cCOOpHBIX DJIEMEHTOB MHUHUMAJIbHBIC 3HAUEHHUS TOJIIUHBI 3alIATHOTO CJIOS OEeTOHA
paboueii apmarypsl, ykazaHable B Tabmuie 10.1, yMeHbIIaOT HA 5 MM.

JIJIsT KOHCTPYKTHBHOW apMaTypbl MUHUMAJIbHBIC 3HAYCHHS TOJIIUHBI 3aIIATHOTO CIIOS
0eToHa MPUHUMAIOT Ha 5 MM MEHBbIIIE TIO CPABHEHHIO C TPeOyeMbIMU i paboyeii apMaTypel.

Bo Bcex ciydasx TOJIIMHY 3alTATHOTO CIIOS OSTOHA CIeyeT TakKe MPHHUMATh HE MEHEe
TUaMeTpa CTepKHsS apMaTypsl U He MeHee 10 MM.

B o1HOCIIONHBIX KOHCTPYKLHAX M3 JIETKOTO M MOPU30BaHHOrO OETOHOB KiaccoB B7.5 u
HUKE TOJIIMHA 3aIIUTHOTO CIIOS JJOJHKHA COCTABISITh HE MeHee 20 MM, a JIsl Hapy>KHBIX CTEHOBBIX
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naHesnel (0e3 pakTypHOTo Clios) — He MeHee 25 MM. B 0JHOCTOWHBIX KOHCTPYKIHSIX U3 TYCHCTOTO
OeToHa TOJIIKMHA 3aIUTHOTO CJIOSl BO BCEX CITydasX MPUHUMAETCS He MeHee 25 MM.

Taomnuma 10.1

TommuHa 3aIUTHOTO

YcnoBue 3KCIuTyaTalliy KOHCTPYKUIUHN 3AaHUN ciost OeToHa, MM, He
MeHee

B 3akpbIThIX TOMENIEHUAX TTPU HOPMAIBHON ¥ OHM)KEHHOM BIAXKHOCTH 20

B 3akpbITHIX TOMEIICHUSIX TIPY TOBBIIIICHHON BIQXKHOCTH (TIPU OTCYTCTBUU 25
JOTIOJTHUTENBHBIX 3alIUTHBIX MEPOTIPUSATHI)

Ha otkpeiToM BO3IyXe (IIPH OTCYTCTBUH JOTIOJHUTENBHBIX 3AIIUTHBIX 30
MEpOIPUSITUI)

B rpynTe (ipy 0TCYyTCTBHY HOTIOTHUTEIHHBIX 3ATUTHBIX MEPOIIPHUATHI), B 40

dbyagamMeHTax Mpu HATHIUH O€TOHHOM MTOATOTOBKH

B 3ammtHOM cinoe OeroHa TonmuHONH Oosiee 50 MM H3ruOaeMblX, PACTAHYTHIX U
BHEIICHTPCHHO CKAThIX 1eMeHTOB (1ipu cootHotieHur M/N>0,3h 0T HOCTOSIHHBIX U JUTUTEIBHBIX
Harpy3ok), kpome (yHJIaMEHTOB CJelyeT yCTaHaBJIMBaTh KOHCTPYKTHBHYIO apMaTypy B BHUJE
CETOK C IJIOLIAbI0 CEYEHUS MTPOI0JIbHOM apmaTypbl He MeHee 0,054, TpH ATOM I11ar nonepeyHon
apMaTypbl 10JKEH ObITh HEe O0JIee HAMMEHBIIIEro pa3Mepa MOMNEePEeYHOr0 CEUEHHs SJIEMEHTA.

10.3.3 Tommmua 3amMTHOTO CJIOS OSTOHA y KOHIIOB MPEIBAPUTENIFHO HANPSHKEHHBIX
9JIEMEHTOB Ha JJTMHE 30HbI Niepeaayn HanpspkeHui (cM. 9.1.12) nomkHa coctaBisite He MeHee 3d
u He MeHee 40 MM — U151 CTEp)KHEBOM apMaTypsl, U He MeHee 20 MM — /1JIsl apMaTypHbIX KaHATOB.

JlonyckaeTrcst 3alIUTHBIA clioi OeTOHA CeYeHUs y OMOpbI I HalpsraeMoil apMaTypsl ¢
aHKepamH M 0€3 HUX NPUHUMATh TaKUM XK€, KaK JJi1 CEYeHMs B MpoJIeTe AJIs MPeIBapUTEIbHO
HAIPsDKEHHBIX 2JIEMEHTOB C COCPEANOTOUEHHOW Iepefadell ONOPHBIX YCHUIMH INPU HaIUYUU
CTaJIbHON ONOPHOM JeTald U KOCBEHHOM apMaTypbl (CBAapHBIX IIONEPEYHBIX CETOK WIIHU
OXBAaTBIBAIOIIMX MPOAOIBHYIO apMaTypy XOMYTOB), YCTaHOBIIEHHBIX cornacHo 10.3.20.

10.3.4 B anmemeHTax ¢ HampsraeMol MpPOJIOJIEHOW apMaTypoi, HATATHBAEMOW Ha OETOH U
pacronaraéMol B KaHaJlaX, pPacCTOSIHME OT IOBEPXHOCTH JIEMEHTa 1O IOBEPXHOCTH KaHalla
cienyer npuHUMarh He MeHee 40 MM U He MeHee IIMPHUHBI (IraMeTpa) KaHaja, a 10 OOKOBBIX
rpaHeil — He MeHee MOJIOBUHBI BBICOTHI (JuaMeTpa) kKaHana. [Ipu pacnonokeHuHu Hampsraemoit
apMaTypbl B Ta3ax WJIM CHapyXHd CEUEHHUs JJIEMEHTa TOJIIMHY 3allluTHOro ciiosi OeToHa,
00pa3yeMoro nocieayoumM TOPKPETUPOBAHUEM WIIM MHBIM CIIOCOOOM, cielyeT NPUHUMATh He
meHee 20 MM.

MuHuMAaJIbHbIE PACCTOSIHMA MEXKAY CTEPKHSIMH apMaTypblI

10.3.5 MuHUMaNIbHBIE PACCTOSIHUS B CBETY MEXIY CTEPXKHSIMH apMaTypbl CIeIyeT
OpPUHUMATh TaKUMH, YTOObI OOECHEeYUTh COBMECTHYIO paboTy apmatypel C OETOHOM U
KauyeCTBEHHOE M3TOTOBJIEHUE KOHCTPYKLHUMH, CBA3aHHOE C YKJIAIKOM M yINIOTHEHHEM OETOHHOM
cMecH, HO He MeHee HauOOJIbIIEero AUaMeTpa CTEPKHS, a TAaKXkKe He MEHee:

25 MM — TIpH TOPU30HTAIBHOM WIJIA HAKIIOHHOM TIOJIOKEHUH CTEPKHEW pU OETOHMPOBAHUHT
— JUUIs1 HKHEH apMaTypbl, pacrioyioKeHHON B OJIMH WK JIBa Psa;

30 MM — TO XK€, 11 BEpXHEN apMarTypsl;

50 MM — TO ke, IPH PACIONOKEHUM HIKHEH apMmaTypbl Oojee ueM B JBa psjaa (Kpome
CTep)KHEH IBYX HW)KHUX PSAJOB), a TaKXKe TPU BEPTHKAIHLHOM IIOJIOKEHHH CTEp)KHEH Tpu
0ETOHMPOBAHUHU.

[Tpu cTeCHEHHBIX YCIOBUSAX JIOMYCKAETCS pacioyiaraTh CTEP’KHU TPYyNIaMy — Imydykamu (6e3
3a30pa Mexay HUMH). [Ipu 3TOM paccTOsIHUS B CBETY MEXIY MyYKaMH JOJDKHBI OBITh TaKkKe He
MeHee MPUBEACHHOIO JAMaMeTpa CTEpKHS, SKBUBAJIEHTHOIO IO IUIOIMIAAM CEYEHHS IydKa
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apMaTypbl, IPHHUMAEMOTO PaBHBIM g oq = s>

n

> d?2 , rae dsi — IMaMeTp OHOTO CTEPIKHS B MyHKe,
i

N — YUCJIO CTEPIKHEM B ITyUKe.

IIpoxonbHOE apMupoBanue

10.3.6 B kene300€TOHHBIX dJEMEHTaxX IUIONIAb CEUYCHUS TPOJOJIBHOW pPACTSIHYTOH
apMaTyphbl, a TaKXKe CXKaToH, eclii oHa TpedyeTcs 1o pacueTy, % OT IUIomaan ceueHust OeToHa,
PaBHOHM TMPOU3BEIECHUIO IIHUPUHBI MPSIMOYTOJIBHOTO CEYCHHUsS WIM HIMPUHBI pedpa TaBpOBOTO

As

(I1ByTaBpOBOI0) C€4eHHsI Ha pabOUylO BBICOTY CEUEHMS, Ly = bT-loo% cienyer IpUHUMAaTh
“to

HC MCHEC!
0,1 % -3 I/ISFI/I6aeMI)IX, BHCICHTPCHHO PACTAHYTBIX 3JIEMCHTAaX W BHCUCHTPCHHO CXKATBIX

I o
3JIeMeHTax NpH r'HOKocTH —> <17 (JUIs IPAMOYTOIBHBIX CEUEHHUI ﬁ <5);
i

|
0,25 % —BO BHEIEHTPEHHO CKATBIX 3JIEMEHTaX IIPpH THOKOCTH 0 >87 (st
i

.o _
IIPSIMOYTOJIBHBIX CEYECHHM " >25);

JUI TIPOMEXKYTOYHBIX 3HAYCHWH THOKOCTH 3JEMEHTOB 3HAUCHHE |ls OIPEIENSIOT I10
UHTEPHOJISILNY.

B snemeHTax ¢ IpOdOJIBHOW apMaTypoM, pacHOJIOKEHHOHM DPaBHOMEPHO IO KOHTYPY
CEUEHMs], a TAK)KE B LIEHTPAIbHO-PACTAHYTHIX IEMEHTaX MUHUMAJIbHYIO IUIOLIA/(b CEUEHHs BCeH
IPOJOJIBLHOM apMaTyphl ClelyeT NPUHMMATh BABOE OOJbIIEH YyKa3aHHBIX BbIIIE 3HAYEHUH U
OTHOCHUTBH €€ K IIOJTHOM IIOIaiu CeYeHUsl OeToHa.

DNEeMEHTHI, HE yJ0BJIETBOPSIOLIUE 110 3HAYCHUI0 MUHUMAJIBHOTO MPOIIEHTa apMUPOBAHMUSI
BBILIICYKA3aHHOMY, CJI€yeT OTHOCUTh K O€TOHHBIM.

10.3.7 B OeTOHHBIX KOHCTPYKIHSIX CIIEAyeT NpeAyCMaTphBaTh KOHCTPYKTHBHOE
apMHUpOBaHMUE:

B MECTaX PEe3KOr0 U3MEHEHUS pa3MEpPOB CEUEHUS DJIEMEHTOB;

B OETOHHBIX CT€HAX MOJ U HaJl IPOEMaMU;

BO BHELEHTPEHHO CXKAThIX JIEMEHTaX, pAaCCUUTHIBAEMBIX IO MPOYHOCTH O€3 yueTa paboThl
pacTsHyTOro O€eToHa, y TpaHel, IJe BO3HUKAIOT PACTATUBAIOIIME HANpPSDKEHUs; MPU 3TOM
K03 PULIMEHT apMUpOBaHUs Ws TpuHUMatOT He MeHee 0,025 %.

10.3.8 B xene300eTOHHBIX JTUHEWHBIX KOHCTPYKIMSX W TUTUTaX HaUOOJBIINE PACCTOSHUS
MEXIY OCAMH CTEp>KHEH MPOA0IBbHOM apMaTypsl, obecriednBaronire 3pQeKTUBHOE BOBICUCHHE B
paboty OeTOHa, paBHOMEPHOE pacHpelesieHue HanpshKeHud U gedopMaivii, a Takke
OTPaHUYEHHUE IIUPHUHBI PACKPBITUS TPEIIMH MEXIY CTEpKHSAMU apMaTyphbl, JOJDKHBI ObITH HE
Oonee:

B )K€JI€300€TOHHBIX Oalikax U IIIUTax:

200 MM — TipH BBICOTE TIonIepeuHoro ceueHust h < 150 mm;

1,5 h u 400 MM — ipu BBICOTE TIOTIepedHOro ceueHus h > 150 mm;

B ’K€JI€300€TOHHBIX KOJIOHHAX:

400 MM — B HampaBJIeHUH, IEPIICHAUKYIISIPHOM K IUIOCKOCTH U3ruoa;

500 MM — B HanpaBJIEHUHU TUIOCKOCTH U3Tuoa.

B ’xene300eTOHHBIX CTEHAaX PACCTOSIHHUSI MEXIY CTEpKHSIMH BEPTUKAJIBbHON apMaTyphl
npuHUMarOT He 6osee 2 t u 400 mm (t — ToNIMHA CTEHBI), @ TOPU3OHTAIBHON — He 6oee 400 MM.

10.3.9 B Gankax u pedpax mmpuHO# 0osiee 150 MM B TOTIEPEYHOM CEUCHHH JTOJDKHO OBITH
HE MEHee JIBYX MPOJOJIbHBIX pabounx pacTsSHYThIX crepxkHel. [Ipu mmpune snementa 150 Mm u
MeHee JIOMYCKAETCsl yCTaHABIMBATh B MONIEPEYHOM CEUYEHUU OJUH MPOJIOJIbHBIN CTEPKEHbD.
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10.3.10 B Gasikax 10 Onopsl CleayeT T0OBOJUTH CTEPKHH MPOIO0IbHOIN paboueill apMaTypbl
C IJIOIIA/IBIO0 CEYCHUS HEe MeHee 1/2 Turomiaay cedeHus CTep)KHEH B MpoJieTe M He MEHee JBYX
CTEPKHEH.

B mnmrax 10 onopsl cieayer T0BOANUTH CTEP>KHH IPOJOIBHON paboueil apmatypsl Ha 1 M
HIMPHUHBI TUTUTHI C TJIOUIA/IBI0 CEYCHUs HEe MeHee 1/3 tuiomaay cedeHus cTepyKHe Ha 1 M IupuHbI
IUTUTHI B TIPOJIETE.

ITonepeunoe apmupoBanue

10.3.11 Tlomepeunyro apmMaTypy CleAyeT YyCTaHAaBIMBAaTh MCXOJsi M3 pacueTa Ha
BOCTIPUATHE YCUIIUI, a Tak)Ke AJI1 OTpaHUuYEHUS] Pa3BUTHUS TPELIMH, yAEp:KaHUS MPOJOJIbHBIX
CTep)KHEH B MPOEKTHOM MOJIOXKEHUU M 3aKPEIUICHUS MX OT OOKOBOTO BBIMTYYHBAHHS B JHOOOM
HaIpaBJICHUU.

[Toriepeynyio apMaTypy YCTaHaBIMBAIOT Y BCEX IOBEPXHOCTEH >KeIe300€TOHHBIX
3JIEMEHTOB, BOJIM3U KOTOPBIX YCTAaHABIMBACTCS MPOJIOJIbHAS apMarypa.

10.3.12 [duameTp morepeyHOl apMaTypbl (XOMYTOB) B BSI3aHBIX KapKacax BHELEHTPEHHO
CKaThIX 3JIEMEHTOB NMPUHUMAIOT He MeHee 0,25 HaubombIIero AuaMeTpa nIpoAoIbLHON apMaTyphl
U HE MEHee 6 MM.

JuameTtp nonepeyHoi apMaTyphl B BSI3aHBIX KapKacaxX U3ru0aeMbIX 3JIEMEHTOB PUHUMAIOT
HE MeHee 6 MM.

B cBapHbIX Kapkacax JuameTp MONepeyHON apMaTypbl MIPUHUMAIOT HE MEHee AHaMeTpa,
YCTaHABJIMBAEMOT'O U3 YCJIOBHUS CBAPKU C HANOOIBIINM JUAMETPOM TPOIOIEHON apMaTypBhI.

10.3.13 B xene300€TOHHBIX 3JEMEHTax, B KOTOPBIX IONEpeyHas cuja IO pacuery He
MOYET OBITh BOCHPHUHSATA TOJIBKO OETOHOM, CIEIyeT IpeayCMaTprBaTh yCTAHOBKY MOMEPEYHON
apmarypsl ¢ irarom He 6oiee 0,5 ho u He 60see 300 MM.

B crimomHbIX TuMTax, a TakKe B 4aCTOPEOPUCTHIX IuMTax BbIcOTOW MeHee 300 MM U B
Oankax (peOpax) BbicoToM MeHee 150 MM Ha yuyacTKax 3JIeMEHTa, IJie IMOIepedyHasl CHiia Io
pacueTy BOCIIPHHUMAETCS TOJIBKO OETOHOM, MOTIEPEUHYI0 apMaTypy MOYKHO HE YCTaHABIHMBATb.

B 6ankax u pedpax BbicoToil 150 MM u 6oJiee, a Takke B 4aCTOPEOPUCTHIX TUIUTAX BHICOTOMN
300 MM u Oonee, Ha yyacTKax 3JIEMEHTa, I'Jie MONEepeyHas cuja MO pacyeTy BOCIPUHUMAETCS
TOJIbKO OETOHOM, CleyeT NMpeayCMaTpUBaTh YCTAHOBKY IONEPEYHON apMaTypbl C LIaroM He
ooutee 0,75 ho u e Oonee 500 MM.

10.3.14 Bo BHEUEHTPEHHO CXKaThIX JIMHEHHBIX DJIEMEHTAaX, a TaKkKe B HU3THOAeMbIX
DIIEMEHTaX MPH HAIMYAHA HEOOXOIMMOW TO pacdeTy C)KaToW MPOJOJIEHOW apMaTyphl B LEJSIX
NPEJOTBPALICHNS BBITYYHUBAHUS MPOJIOJIBHON apMaTyphl clelyeT YCTaHaBIMBAaTh MONEPEUHYIO
apMatypy ¢ 1aroM He Oosee 15d u He Gomee 500 MM (d — auaMeTp CKaTOM TPOIOJILHOM
apMaTypbl).

Ecnu copeprxanne c:xaTod IPOJOJIBHON apMaTypsl, YCTaHABIMBAEMOUW y OJHOW U3 IpaHEl
aneMeHTa, 6oinee 1,5 %, monepeynyro apMarypy cielyeT yCTaHaBIuBaTh ¢ marom He 6osee 10 d
u He Ooiniee 300 MM.

10.3.15 KoHcTpykuus XOMyTOB (IIONEPEUYHBIX CTEp)KHEH) BO BHELIEHTPEHHO CXKAThIX
JUHEWHBIX dJI€MEHTaX JOJDKHA OBITh TaKOM, YTOOBI MPOAOJBHBIE CTEPXKHU (TI0 KpailHeW mepe
yepes 0/IMH) paclojlarajich B MeCTax MeperuooB, a meperuosl — Ha paccTosiHuM He 6osee 400 MM
no mupuHe rpaHu. [Ipu mmpune rpanu He 6onee 400 MM 1 He Oosee YeThIpeX MPOAOTBHBIX
CTEP>KHAX Y 3TOM I'paHM JOITyCKAeTCsl OXBAT BCEX MPOJOIBbHBIX CTEP)KHEH OHUM XOMYTOM.

10.3.16 B snemeHTax, Ha KOTOpBIE IEHCTBYIOT KPYTSIINE MOMEHTHI, IIOTIEpEYHas apMaTypa
(XOMyTBbI) JOJKHA 00pa30BBIBATh 3aMKHYTHIN KOHTYP.

10.3.17 TlomepeuHyio apmaTypy B IUTUTaX B 30HE IPOJABIMBAHWS B HANPaBICHHH,
NEePICHANKYJISIPHOM K CTOPOHAM pacyeTHOTO KOHTYypa, YCTaHAaBIHMBAIOT ¢ marom He 6onee 1/3ho
u He Oonee 300 mm. CrepxHH, OnmKailine K KOHTYpY I'py30BOM IUIOIIAM, pacrlojaraimT He

6mxe Mo u e nanee Mo or sroro KoHTypa. [Ipu 3TOM muprHa 30HBI TOCTAHOBKH MONEPEYHOM
3 2

apMaTypsl (OT KOHTypa TPy30BO# IUIOINAAM) IO/DKHA OBITh He MeHee 1,5ho. Jlomyckaercs
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yBEIIMYEHHUE [Iara monepeynoi apmarypsi 10 1/2ho. Ilpu atom cieayer paccmarpuBath Hanbosiee
HEBBITOJIHOE PACIIOJIOKEHUE NHPAMUIBl TPOJABIUBAHHUS W B pPacyeTe y4YUTHIBATH TOJBKO
apMaTypHbIE CTEPKHU, TIEPeCeKaroIIe MTUPaMUy IPOJaBINBAHUS.

PaccrostHust MEXKIy CTEp)KHSMHU TOMEPEYHON apMaTyphl B HANPaBIICHUH, MMAPAILICIBHOM
CTOPOHAM PacueTHOro0 KOHTYpa, MPUHUMAIOT He Oosee 1/4 MIMHBI COOTBETCTBYIOLIEH CTOPOHBI
pacueTHOro KOHTYpaA.

10.3.18 PacyeTHyI0 MONEPEYHYIO apMaTypy B BUJE CETOK KOCBEHHOTO apMHPOBAaHUS MPHU
MECTHOM C)KaTUU (CMATHH) paclojararT B Ipeaenax pacueTHoi miuomaau Apmax (8.1.43). Ilpu
pacrojoKEeHUN TPy30BOM IJIOMAAM y Kpas DJIEMEHTa CEeTKH KOCBEHHOTO apMHpPOBaHUS
pacmojaraioT 1o IJIOMAAd pa3MepaMH B KaKJIOM HAIpaBIeHUN HE MEHEE CYMMBI JIBYX B3aMHO
NEePIEeHIUKYISIPHBIX CTOPOH I'Py30BOii Tuiomaau (pucyHok 8.9).

ITo rimyOuHe ceTkH pacrnonararor:

B IIpe/ielax yJIBOEHHOTO pa3Mepa Ipy30BOH IUIOMIAAN — MPH TOJIIUHE 3JeMeHTa Oolee
YIABOCHHOTO OOJIBIIIET0 pa3Mepa Ipy30BOil IJIOIIA/IH;

B Mpe/iesiaX TONIIMHBI YJICMEHTA — P TOJIIINHE JIEMEHTa MEHEE YABOCHHOTO OOJIBIIIErO
pasmepa rpy30BOil TUIOILA/IH.

10.3.19 Ilomepeunas apmarypa, IpeayCMOTPEHHas AJsi BOCIPUSATHUS MOMEPEYHBIX CUT U
KPYTSIIAX MOMEHTOB, JIOJDKHA UMETh HAJICKHYIO aHKEPOBKY 110 KOHIIAM ITyTEM TPUBAPKH HITU
0XBara MpPOoJA0IbHON apMaTypbl, 00€CIeUNBAIOIIYI0 PABHOIIPOYHOCTh COSIMHEHUN U MOTePEYHON
apMaTryphl.

10.3.20 VY KOHIIOB MpeIBaApUTENHLHO HAMPSKEHHBIX 3JIEMEHTOB J0JKHA OBITh YCTAHOBJICHA
JIOTIOTHATEIIbHAS TTOTICpEYHAasl WIM KOCBEHHAs apMmarypa (CBapHBIC CETKH, OXBATHIBAIOIINE BCE
MPOJIOTBHBIEC CTEPIKHU apMaTyphl, XOMYTHI U T. I. ¢ marom 5—10 cMm) Ha AJIMHE y4acTKa HE MeHee
0,6 UIMHBI 30HBI TIEpPeIaun IPEABAPUTEIBLHOTO HAIpsuKEHUS lp, a B 3J1IeMeHTaxX U3 JISrkoro 0eToHa
kiaaccoB B7,5-B12,5 — ¢ miarom 5 ¢M Ha jjiMHe ydacTka He MeHee lp u He menee 20 cm st
9JIEMEHTOB C apMaTypoii 0€3 aHKEPOB, a MPU HATHYUHU aHKEPHBIX YCTPOMCTB — HA YYaCTKE, PABHOM
IBYM JUIMHAM STUX YCTPOMCTB. YCTaHOBKa aHKEPOB Yy KOHIIOB apMaTypbl oOs3aTenbHa s
apMaTrypbl, HATATUBaeMOW Ha OCTOH, a TakKe I apMaTypbl, HaTSITUBAEMON Ha YIIOPHI, TPU
HEJOCTAaTOYHOM €€ CLEIUICHUH ¢ 0€TOHOM (TJIaJKOI MPOBOJIOKH, MHOTOMNPSTHBIX KAaHATOB), IPU
3TOM aHKEPHBIC YCTPONCTBA JIOJDKHBI 00CCIICUNBATh HAJISKHYIO 3a/Ie]IKy apMaTypsl B OETOHE Ha
BCEX CTaAMIX ee padoThI.

[Ipy npuMeHeHMHM B KadecTBe HampsiraeMoil palouell apmaTypbl BBICOKOIPOYHOM
apMaTypHOH MPOBOJIOKH NEPUOANUECKOTO MPO(UIIs, apMaTyPHBIX KaHATOB OJTHOKPATHON CBUBKH,
ropsiYeKaTaHON U TEPMUYECCKH YITPOUYHCHHOW CTEPKHEBOW apMaTyphl IEPUOHMIECKOTO TPOPHITS,
HATATUBAEMOM Ha YIIOPHI, yCTAHOBKY AHKEPOB Y KOHIIOB HAMPSATAEMBIX CTEPKHEH JOMyCKaeTcs He
pelyCMaTPUBATh.

AHKeEpOBKa apMaTyphbl

10.3.21 AukepoBKYy apMaTypbl OCYIICCTBISIOT OJHUM U3 CIEAYIONUX CIIOCOOOB MM UX
COUYETaHUEM:

- B BHJIC TIPSIMOTO OKOHYAHUS CTEPXKHS (IIpsSMasi aHKEPOBKA);

- ¢ 3aru0OM Ha KOHIIE B BHUAE KpIOKa, OTruba (Jamku) WK NeTIH (TOJBKO s
HEHANpAraeMou apMarypbl);

- C TPUBAPKOH JOTMOJHUTEIBHBIX TMOMEPEUHBbIX CTEPKHEH, PACIIONOKEHHBIX TMOMEPEK OCH
aHKEePYEeMOTO apMaTypHOTO CTeP>KHS (TOJBKO I HEHANPATaeMOW apMaTyphl);

- C YCTaHOBKOM JOTOJIHUTENBHBIX apMaTypHbIX U3aenuii B Buae [1-o0pa3HbIX cTep:kHEH ¢
3aBeJIeHUEM KOHIIOB B CKAaTyI0 30HY OSTOHA Ha JITTHHY aHKEPOBKH, CBAPHBIX CETOK B HAITPABJICHUN
AHKEPYEMOTO apMaTypHOTO CTEeP>KHsI (TONBKO AJIsi HEHAMPATaeMOW apMaTyphl);

- ¢ IPUMEHEHHUEM CITEITUAIBHBIX aHKEPHBIX YCTPOHMCTB Ha KOHIIE CTEPKHS (IIACTHH, MIaii0,
raeK, BBICAXKEHHBIX TOJIOBOK H T.IL.).

Pasmepsl aHKepHBIX YCTPOUCTB U JIOMOJHUTEIIBHBIC MTOTIEPEUHBIC CTEPKHHU OMPEIIEISIIOT C
yuerom 10.3.28.
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10.3.22 TIpsiMmyto aHKEpOBKY M aHKEPOBKY C JIAITKaMH JIOITYCKAeTCsl IPUMEHSTh TOJBKO JJIs
apMaTypsl TMEpUOIUYECKOro mpoduias. I pacTAHYTBIX THAaIKAX CTEpXKHEH Clemyer
npeaycMaTpuBaTh KpPIOKH, IETJIM, NPUBApPEHHBIC MONEPEYHbIE CTEP)KHU WM CICHHabHbIC
aHKEpHBIE yCTPOICTRA.

Jlanku, KpIOKH | TETIM HE TPUMEHSIOT Il aHKEPOBKH CKATOH apMaTypbl, 33 HCKIIOYEHUEM
TJIaIKOM apMaTypsl, KOTOpask MOXET IOJIBEPraThCsl PACTSDKCHHUIO TMPH HEKOTOPBIX BO3MOXKHBIX
COYETAHHUAX HArPy3KH.

10.3.23 IIpu pacuere JUIMHBI aHKEPOBKH apMaTyphI CIIEAYET YIUTHIBATH CIIOCOO aHKEPOBKH,
KJIacC apMaTypsl U ee Mpoduib, TUaMeTp apMaTypbl, IPOYHOCTh OETOHA M €ro HaNpSHKEHHOE
COCTOSIHUE B 30HE aHKEPOBKH, KOHCTPYKTUBHOE PEIICHUE DJIEMEHTA B 30HE aHKEPOBKH (HAINYHE
HONIEPEYHON apMaTypbl, OJI0KEHHE CTEP)KHEW B CEUSHUH AIIEMEHTA U IIp.).

10.3.24 ba3oByio (OCHOBHYIO) JAJIMHY aHKEPOBKH, HEOOXOIUMYIO JIJISl TIEPEIauul YCUIIHS B
apMatype C TOJHBIM PAacUYeTHBIM 3HAUYECHHEM CONpPOTHBICHUS Rs Ha OETOH, OmpeaeNnsioT IO

bopmye

IO,an = P (10.1)

rze As 1 Us — COOTBETCTBEHHO  IUIONIAJ b  IONMEPEYHOr0 CEUYCHHS AaHKEPYyEeMOro  CTEpIKHs
apMartypbl M IIEPUMETP €ro CEYECHUsA, OIpPEACIAeMble 110 HOMUHAJIBHOMY
JMaMETPy CTEPIKHS;
Rbond — pacueTHOE CONPOTHUBIICHUE CICIUICHHUS apMaTrypel ¢ OCETOHOM, NPHHHMAEeMOE
PaBHOMEPHO  pacCIpeleeHHbIM 10 JUIMHE AaHKEPOBKH M ONpEIesieMoe
o ¢popmye

Roond =M1-M2 - Ry, (10.2)

371ech Ryt — pacueTHoe conpoTuBiIeHHE OETOHA OCEBOMY PAaCTsHKEHUIO;
N1 — KO3QPUUHUEHT, YUUTHIBAIOIIMKA  BIMSHUE  BHJA  IOBEPXHOCTH  apMaTyphl,

PUHUMAEMBI PaBHBIM:

JUIS. HEHAIIPSIraeMOM apMaTyphbl:

1,5 — nns rmaakoii apmarypsl,

2,0 — g xonoaHoAehOPMUPYEMOI apMaTyphl EPUOANYECKOTO POPUIIS;

2,5— a1 TOpsSYeKaTaHOH W TEePMOMEXaHMYECKH O0O0pabOTaHHOW apMaTypbl
NEPUOINYECKOT0 NMpoduIs;

JUISL HaIlpsiIraeMoil apMaTyphl:

1,7—nna  xonopaHoneOpMUPOBAHHON — apMaTypbl  MEPHOJMYECKOrO  MPOpuIIs
kimacca Bpl500 numametrpom 3 MM UM apmarypHbIX KaHaToB Kjacca K
auamMeTpom 6 u 6,9 mm;

1,8 — nns  xonmompHOmehOpMUPOBAHHON apmarypbl kiacca B, amamerpom 4 MM
u Ooee;

2,2 — U1 apMaTypHBIX KaHaToB Kiacca K nuamerpom 9 MM u Gosiee, MU3TOTOBIEHHBIX

13 IIaJKON MPOBOJIOKH;

2,4 — s apmaTypHbIX KaHaToB kiacca K gumamerpom 9 MM u  Ooree,
W3TOTOBJICHHBIX U3 MPOBOJIOKH MEPUOINIECKOTO MPOPUIIS;

2,5 — JUIsl TOpsTYeKaTaHoN U TepMOMEXaHUUECKH 00pabOTaHHOM apMaTyphl Kiacca A.

N2 — K0O3QPUIMEHT, yUMTHIBAIOIIMI  BIMSHHE  pa3Mepa  JuUaMeTpa  apMaTyphl,

IPUHUMAEMBbI PaBHBIM:

JUTSL HEHAIpsIraeéMoU apMaTyphl:

N2 = 1,0 — mpu auamerpe apmarypsi ds < 32 Mm;

N2 = 0,9 — nmpu quamerpe apmatypsl 36 u 40 MM;

JUTSL HaIlpsiraeMoil apMaTyphbl:
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N2 = 1,0 ans Bcex TUNIOB HANpsSIraeMoil apMaTyphl.
10.3.25 Tpebyemyro pacyeTHYIO AJIMHY aHKEPOBKH apMaTyphl C y4ETOM KOHCTPYKTHBHOTO
pELICHUs IEMEeHTa B 30HE aHKEPOBKHU OIPEICIISIIOT IO hopMyIie

lan = @il an At , (10.3)

ef

rae o, — KO3(1)CI)I/II_[I/IGHT, y‘II/ITLIBaIOH_[I/Iﬁ BJIMAHUC HA JJIMHY aHKCPOBKU HAIIPSKCHHOI'O COCTOSAHUA

0eToHa 1 apMaTypbl U KOHCTPYKTHUBHOTO PEILICHUS 3JIEMEHTA B 30HE aHKEPOBKU;
lo.an — 6a30Bast ATMHA aHKEPOBKH, onpezessiemas mo Gopmyie (10.1);
As cal, Asef — IITOIIAAM TOMIEPEYHOrO CEUEHUsl apMaTyphl, TpeOyemasi Mo pacuery U (haKTHUYECKU
YCTAHOBJICHHAsI COOTBETCTBEHHO.

Jlns HeHampsiraeMoil apMaTyphl MPH aHKEPOBKE CTEp:KHEH MEepHOAMYEcKOoro mpoduis c
OpSAMBIMUA KOHLIAMU (TIpsiMasi aHKEPOBKA) MJIM TJIAJIKOM apMaTyphl ¢ KPIOKaMHU WJIM NETIsAMHU 0e3
JOTIOJIHUTEIIbHBIX aHKEPYIOLIUX YCTPOHCTB Ul PACTSIHYTHIX CTepkHEeH nmpuHumaioT o, =10, a
11t exaTelX — @, = 0,75; ans Hanparaemoii apmarypsl o =1,0.

JlomyckaeTcss yMEHbBIIATh JUIMHY AaHKEPOBKM CTEPKHEH HEHANpAraeMoM apMaTypbl B
3aBHCHUMOCTH OT KOJIMYECTBA U TUaMETpa MOMEePEUHON apMaTyphl, BUJIa aHKEPYIOIIUX YCTPOHCTB
(mpuBapKa JOMOJHUTEIBHBIX MOTIEPEYHBIX CTEP)KHEH, 3arud KOHIIOB CTEPKHEH MEPHOANIECKOTO
npoduss) U BETUYUHBI TONEPEYHOro 00kKaThsi OETOHA B 30HE aHKEPOBKU (HAIIpUMep, OT OIIOPHON
peakiuu), Ho He 6osee uem Ha 30%.

B nt060M ciiydae pakTHYECKYHO JUTMHY aHKEPOBKH MPUHUMAIOT He MeHee 15ds u 200 mm, a
JUIsl HeHAIPsIraeMbIX cTepikHel Takke He Menee 0,31oan.

Jl71s 571eMEeHTOB U3 MEJIKO3EPHHUCTOTO OeToHa rpymibl A TpeOyemMoe pacueTHOEe 3HAUCHUE
JUTUHBI aHKEPOBKH JIOJDKHO ObITh yBenuueHo Ha 10ds mist pactsiHyToro 0etoHa m Ha S5ds — s
CKaToro.

10.3.26 Ycwuime, BOCIPUHUMAEMOE aHKEPYEMbIM CTEpIKHEM apMaTypbl Ns OrpeesstoT mo

dbopmyiie

|
_ S
Ns—Rs'Asl_SRs'ASa (10.4)
an
rie lan — mHa  aHKepoBkH, ompezdensieMas cornacHo 10.3.25, mnpuHUMas COOTHOILICHUE
As,cal —1;
As,ef

Is — paccTosiHME OT KOHIIA aHKEPYEMOTO CTEPXHs [0 PacCMaTpPUBAEMOrO IOMEPEYHOTO
CEUCHHSI DIIEMEHTA.

10.3.27 Ha kpaifHux cCBOOOJHBIX OITOpax 371€MEHTOB JUIMHA 3aITyCcKa PAaCTSIHYThIX CTep)KHEH
HEHAIpsITraeMoi apMaTyphl 32 BHYTPEHHIOIO TpaHb CBOOOIHOM OTIOPHI TIPU BHIIOJTHEHNUN YCIOBHUS
Q< Qb1 (cm. 8.1.31-8.1.35) momkHa coctaBiaTh He MeHee 50s. Ecnm ykaszaHHOe yciioBHe He
coluro1aeTes, IIMHY 3aIycKa apMaTyphbl 3a IpaHb OMOpPHI onpeenstoT coryacHo 10.3.25.

10.3.28 Ilpu ycTpoiicTBE HAa KOHIIAX CTEP)KHEH CIEIUATBHBIX aHKEPOB B BHJIE IIIACTHH,
1120, raeK, yrojJKoB, BEICAXKEHHBIX TOJIOBOK U T.I1. IUIOIA/1b KOHTaKTa aHKepa ¢ 0€TOHOM JIOJKHA
YJIOBJICTBOPSITH YCJIOBUIO MPOYHOCTH O€TOHa Ha cMsATHe. Kpome Toro, mpu mpoeKTHpOBaHUH
NPUBAapUBAEMBIX AHKEPHBIX JeTajedl ClelyeT YYHUThIBaTh XapaKTePUCTUKU MeTajula 110
CBapUBaEMOCTH, a TAK)KE CIIOCOOBI M YCIIOBHS CBAPKH.

CoenMHeHUs1 HEHANIPSITAeMOI apMaTypbl

10.3.29 Mns coeamHeHUs HEHAINPATAEMOI apMaTypbl MPUMEHSIOT OAMH W3 CIETYIOIINX
THUIIOB CTBHIKOB!
a) CTHIKM BHAXJIECTKy 0€3 CBapKHu:
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- C IPSIMBIMHU KOHLIAMU CTEP>KHEH MeproANYecKoro npoduis;

- C NPSMBIMH KOHIIAMU CTEp>KHEH C MPHUBAPKOW WM YCTAaHOBKOM Ha JIIMHE HAXJIECTKH
IIOIIEPEYHBIX CTEPKHEN;

- ¢ 3arubaMM Ha KOHIAX (KPIOKH, JIAlKW, METIH); IPU ITOM JUIsl TJIaJIKUX CTepIKHEH
OPUMEHSIOT TOJIBKO KPIOKH U TETIIH.

0) cBapHbBIC M1 MEXaHUYECKHE CTHIKOBBIE COCTUHEHUS:

- CO CBapKOM apMaTyphl;

- C NMPUMEHEHHEM CIHEIHATbHBIX MEXaHHYECKUX YCTPOWUCTB (CTHIKM C ONPECCOBAHHBIMHU
MydTaMu, pe3b0OBBEIMU My(pTaMH U Ap.).

10.3.30 Crtpiku apmarypbl BHaxJIECTKy (0€3 CBapKH) MPHUMEHSIOT TPU CTHIKOBAHUHU
CTEp)KHEH ¢ TuaMeTpoM paboueli apmaTypsl He 6osee 40 M.

Ha coenunenust apmatypsl BHaxJiecTKy pacnpocrtpansiercs 10.3.22.

JlnuHa nepenycka (HaXJECTKU) CTHIKOB PACTSAHYTOW HIIM CKAaTOM apMaTypbl JOJKHA OBITh

HEe MeHee 3Ha4YeHus JuInHbI ||, onpenensiemMoro o Gpopmyie

| =)o A : (10.5)

ef

rae  loan — Ga3oBas miMHA aHKEpOBKH, onpeaessieMast mo ¢popmyuie (10.1);
Ascal, Asef —cm. 10.3.25;

a, — KO3 PUIMEHT, YUNTHIBAIOIIUI BIMSHNAE HANpPSDKCHHOTO COCTOSHUS apMaTyphl,

KOHCTPYKTUBHOI'O  pELICHUS DJIEMEHTAa B  30HE COCOUHEHUsS  CTEpIXKHEW,

KOJIMYECTBA CTHIKYEMONH apMaTypbl B OJIHOM CEYEHHM I10 OTHOUIEHHIO K 00IeMy

KOJIMYECTBY apMarypbl B 3TOM CEUYEHHMM, PACCTOSHUA MEXKIY CTBIKYEMBIMU
CTEP/KHAMM.

[Ipu coeauHeHUM apMarypbl NEPUOAUYECKOTO MPO(UIs ¢ NPSIMBIMU KOHILIAMH, a TaKXe

[VIaJKUX CTEPXKHEM C KpIOKaMH WM NEeTJIAMU O€3 JOIOJIHUTENbHBIX aHKEPYIOIIUX YCTPOHCTB

K03((PUIMEHT &, U PacTSHYTOI apMaTypbl IPUHUMAIOT PAaBHBIM 1,2, a 11 CHKaTOM apMaTypsl

—0,9. Ilpu 3TOM JOIKHBI OBITH COOTIOAEHBI CIIEIYIOINE YCIOBHS:

- OTHOCUTEJIbHOE KOJIMYECTBO CTHIKYEMOM B OJJHOM pacUeTHOM CEUEHUU 3JIeMEHTa paboyeit
pacTAHYTOM apMmaTypbl NEpUOIUYECKOro Hpoduis HoKHO ObiTh He Oonee 50 %, riagkoit
apMatypsl (C KpIoKaMH WU METIsMu) — He Oonee 25 %;

- yCuiIMe, BOCIPHHMMAeMOe BCEW MONepedyHoil apMaTypoi, MOCTaBJICHHOW B Ipenenax
CTBIKA, JIOJDKHO OBITh HE MEHEe ITOJIOBHHBI YCWIIHS, BOCIIPHHUMAEMOTO CTBHIKYEeMOH B OJHOM
pacyeTHOM CEUYEHUH 3JIEMEHTa pacTAHyTol paboueit apmMaTypoii;

- paccTosHHE MEXIy CTBIKYEeMBIMH paOOYUMH CTEpKHAMU apMaTypbl HE JOJDKHO
npeBbIaTh 4 ds;

- pacCTOSIHME MEXIY COCEAHMMM CTBhIKAMU BHAaXJECTKY (IO IIMPUHE KeJIe300€TOHHOTrO
3JIEMEHTA) TOJDKHO ObITh He MeHee 2 Os u He MeHee 30 MM.

B kauecTBe 0IHOrO pacueTHOTO CEYEHMsI AIEMEHTA, paCCMaTPUBAEMOTO ISl OTPEIeNICHUs
OTHOCHUTEJIBHOTO KOJMYECTBA CTHIKYEMON apMaTypbl B OJHOM CEUYEHUH, NMPUHMMAIOT y4acTOK
3JIEMEHTa BJIIOJb CThIKyeMoil apmarypsl jimuHON 1,3 || . Cumraercs, 4To CTBIKM apMaTyphl
pAacIoNIO’KEHBI B OJJHOM PacyeTHOM CEUEHHUH, €CIH IIEHTPBl 3THUX CTHIKOB HAXOJATCS B Ipe/enax
JUITMHBI 3TOTO Y4YacTKa.

JlomyckaeTrcsi yBeITMUMBaTh OTHOCUTENLHOE KOJIUYECTBO CTHIKYEMOM B OJJHOM PAacyeTHOM
CEUYEeHHUU »dJeMeHTa pabouelt pactsHyTol apmarypel a0 100 %, mnpuHuMas 3HaueHue
Ko duireHTa o2 paBHbIM 2,0, a TakkKe YBEIUYUBATh OTHOCUTEIBHOE KOJUYECTBO CTHIKYEMOH B
OJIHOM pacueTHOM CEUEHHUH dJIeMeHTa paboueil cxxaroit apmarypsl 10 100 %, npuHuMas 3HaUeHHE
ko3 duurenTa oz paBHbM 1,2. [Ipy OTHOCUTETFHOM KOJIMYECTBE CTHIKYEMOM B OZJTHOM PACYETHOM
CEYCHUHU apMaTypbl nepuoandeckoro npoduis conee 50 % u rinaakoit apmatypsl 6omee 25 %
3HaYeHUs Kod(PuineHTa o OnpenessoT Mo JMHEHHOW HHTEPIIONIALIUH.
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[Tpu HAJTMYMK JOTTOJTHUTEIILHBIX AaHKEPYIOITHX YCTPONUCTB Ha KOHIIAX CTHIKYEMBIX CTCPIKHEH
(mpuBapka TOMEPEYHON apMaTyphl, 3arud KOHIIOB CTBHIKYEMBIX CTEpPXKHEH MepruoanIecKOro
npoduiIs ¥ Ap.) JIMHA TIepenycka CTBIKYEMBIX CTEp)KHEH MOXKET OBbITh YMEHBIIICHA, HO HE OoJiee
yeM Ha 30 %.

B moGom ciyuae dakThueckas 1MHa nepenycka gomwkHa 6bith He Menee 0,4a,ly ., He

menee 20ds 1 He meHee 250 MM.

10.3.31 Ilpu coemuHeHUH apMaTypbl C TPUMEHEHHEM CBapKH BBIOOp THIIOB CBApHOTO
COCIMHEHUSI U CIOCOOOB CBAPKU IMPOHM3BOJAT C YYETOM YCIOBUH KCIUTyaTallil KOHCTPYKIIHH,
CBapUBAaEMOCTH CTajld H TPeOOBAaHMW 110 TEXHOJOTUU W3TOTOBICHHS B COOTBETCTBHH C
JNEHCTBYIOIIUMHU CTaHIaPTAMH.

10.3.32 Ilpu ucnosib30BaHUU ISl CTHIKOB apMaTypbl MEXaHHYECKHUX YCTPOMCTB B BHJE
Myt (MydThI Ha pe3nbe, onpeccoBaHHbe MY(THI M T. J.) HECyllas CIIOCOOHOCTh My(TOBOTO
COCJIMHEHUS JIOJDKHA OBITh TaKOW )K€, YTO M CTHIKYEMBIX CTEp)KHEH (COOTBETCTBEHHO MpPHU
pacTsbKeHUU WU Ckatud). KOHIBI CTBIKYEMBIX CTEPXKHEH ClIeIyeT 3aBOJAUTH Ha TpeOdyeMyro
JUITMHY B My(Ty, ONIpeensieMyr0 pacueTOM HITH OIBITHBIM ITyTEM.

[Tpu ucronp3oBanum My(PT Ha pe3bde TobKHA ObITH oOecrieueHa Tpedyemas 3aTspKka My hr
JUTS JIMKBUJIAIIWN JTro(Ta B pe3poe.

I'HyTBIE CTEP:KHU

10.3.33 Ilpu npumeHeHHH THYTOH apMmarypbl (OTrHOBI, 3aruObl KOHIIOB CTEpXKHEH)
MUHUMAJIBHBIN JTUaMETp 3aruda OTACIHLHOTO CTEPKHS JOJDKCH OBITh TaKuM, 4TOOBI M30€kKaTh
pa3pylIeHUs UK PacKajbIBaHMs OCTOHA BHYTPH 3arn0a apMaTypHOTO CTEPKHS U €ro Pa3pyeHHsI
B MecTe 3aruoa.

MUHUMAJIBHBIA AUaMeTp OmpaBKH Oon IS apMaTypbl NMPUHAMAIOT B 3aBHCUMOCTH OT
JIrameTpa cTepkHs Os He MeHee:

- JUIS TTIAJIKUX CTEPIKHEH

don = 2,5 ds npu ds < 20 mm;
don = 4 ds npu ds > 20 Mm;
- JUISL CTEPIKHEHN MTEPHOTUYECKOTO MPOQHIISL
don =5 ds npu ds < 20 mMm;
don = 8 ds npu ds > 20 mMm.

Jnametrp onmpaBKM MOXKET ObITh TAK)K€ YCTAaHOBJIEH B COOTBETCTBUHU CO CTaHAApTaMH Ha
apMarypy KOHKPETHOTO BUJA.

10.4 KoHcTpynpoBaHHe OCHOBHBIX HECYIIMX Kej1€300€TOHHbIX KOHCTPYKIMIA

10.4.1 Ilpu KOHCTPYHMPOBAHMHM OCHOBHBIX HECYILUX 3JIE€MEHTOB KOHCTPYKTHBHOIN CHCTEMBI
(KOJIOHH, CTE€H, IUTUT MEPEKPHITUI U MOKPBITHI, 0al0K, PyHIaMEHTHBIX ILTUT) ClIeAyeT COOTI0AaTh
tpeboBanuss 10.2 u 10.3 1Mo KOHCTPYHPOBAaHHUIO JKEIE€300€TOHHBIX KOHCTPYKLHMH, a TaKxke
HACTOSIILEro MoApa3aea.

10.4.2 KonoHHBI apMHUPYIOT MNPOJOJIBHOM apMaTypod, pPAacHOJOXKEHHOH IO KOHTYpY
MOTIEPEYHOr0 CEYEHMs] M, B CIydasX, OOYCIIOBJIEHHBIX pacdeToM U KOHCTPYKTHUBHBIMU
0COOEHHOCTSIMH — BHYTPH IOIIEPEYHOI'0 CEUEHUSI, U IONIePEUHOM apMaTypoil 0 BEICOTE KOJIOHHBI,
OXBAaThIBAIOIIEH BCE TMPOJOJIbHBIE CTEP)KHHM M PACIOJIOKEHHOM 10 KOHTYpY W BHYTpPHU
IIOTIEPEYHOT O CEYCHHUH.

KoHcTpykuuto nonepeuHoi apMaTypsbl B peziesiax MoNepeyHoro CEYeHMs 1 MaKCUMallbHbIe
paccTOsTHUSA MEXIy XOMYTaMU U CBS3SIMHM 10 BBICOTE KOJIOHHBI CJIEIYET NPUHUMATh TaKUMH,
YTOOBl MPENOTBPATUTh BBIMYYUBAHME CXKATHIX MPOJOJBHBIX CTEpXKHEM u oOecneduThb
PaBHOMEPHOE BOCIIPUATHE MONEPEYHBIX CHJI 110 BBICOTE KOJIOHHBI.

10.4.3 Crenbl apMHUPYIOT BEPTUKAIBHON M TOPH30HTAILHON apMaTypoii, pacmooKeHHOH
CUMMETPUYHO y OOKOBBIX CTOPOH CTEHbI, M TONEPEUYHBIMU CBSA3SIMHM, COEIUHSIOIINMU
BEPTUKAIbHYIO U TOPU3OHTAIBHYIO apMaTypy, PAcloNIOKEHHYIO y MPOTUBOIOIOKHBIX OOKOBBIX
CTOPOH CTEHBL.

MaxkcuManbHOE paccTOsSIHUE MEXAY BEPTHUKaIbHBIMU U TOPU3OHTAIBHBIMHU CTEPKHSIMHU, a
TaK)K€ MAKCUMAJIBHOE PACCTOSIHUE MEXY MONEPEYHBIMU CBS3AMHU CIEAYET IPUHUMATh TAKUMH,
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9TOOBl MPEAOTBPATUTHh BBHIMYYHMBAHUE BEPTHUKAIBHBIX CXATBIX CTEp)KHEH U 00ECIeuuTh
pPaBHOMEPHOE BOCIPUATHE YCUIIUH, IEHCTBYIOIINX B CTEHE.

10.4.4 Ha TopueBbIX y4acTKax CTCHBI IO €€ BBICOTE CICAYET YCTaHABIMBATH MOTMEPEIHYIO
apmatrypy B Buae I[l-o0pasubix (pucyHok 10.1, 6) WM 3aMKHYTBIX XOMYTOB, CO3/AIOIIMX
TpeOyeMyI0 aHKEPOBKY KOHIIEBBIX YUYACTKOB TOPU30HTAIBHBIX CTEPKHEU U MPEAOXPAHSIONIINUX OT
BBIITYYMBAHUS TOPIIEBBIE C)KAThIE BEPTUKAIBHBIE CTEP>KHU CTEH.

10.4.5 VY3n0BbIE COMpPSDKEHHS CTEH B MECTaX HMX IEPECEUCHHs] MPU HEBO3MOXKHOCTH
CKBO3HOTO IPOITYyCKa TOPU30HTAIBHOM apMaTypbl CTEH Yepe3 ITOT CTHIK CIIEyET apMHUPOBATH 110
BCCl BBICOTE CTCH mepecekamomumucs I[l-o0pasHeiMu XxomyTtamu (pucyHok 10.1, 6-2),
00€eCIeurBalOIIMMU BOCIPUSITHE KOHLIEHTPUPOBAHHBIX TOPU3OHTAIBHBIX YCHJIMH B Y3JOBBIX
COTPSKEHUSIX CTEH, a TAaKKe MPEJOXPAHSIOIMIUMU BEPTUKAIBHBIE C)KAaThle CTEPHHU B Y3JIOBBIX
COMNPSDKEHHUSIX OT BBITyYMBAHUS M OOCCIEUYMBAIOIIMMU AHKEPOBKY KOHIIEBBIX YYacTKOB
TOPU30HTAIIBHBIX CTEPKHEH.

a — TOPIIEBON y4acTOK IUIUTHL, O — TOPIIEBOH Y9aCTOK CTEHBI, 8 — T-00pa3HbIN CTHIK, 2 — YTIIOBOM CTHIK

Pucynok 10.1 — AukepoBka ¢ nomombio I1-06pa3ubIx neraneii

10.4.6 ApMupoBaHuWe  THIOHOB,  3aHUMAIONIMX 1O  CBOMM  TI'€OMETPHYECKUM
XapaKTepUCTHKaM MTPOMEXKYTOUYHOE MOJIOKEHNE MEXAY CTEHaMHU U KOJIOHHAMH, TPOU3BOJAT KaK
JUISL KOJIOHH MJIY KaK JUIsl CTEH B 3aBUCUMOCTH OT COOTHOIIECHHUS JUIMHBI U IIUPUHBI IONIEPEYHOTO
CEYEHUS MUJIOHOB.

10.4.7 KonuuecTBO BEpTHKAIBHOM M TOPU3OHTAJIBHOM apMaTypbl B CTEHE ClEIyeT
YCTaHABIMBAaTh B COOTBETCTBUM C JIEUCTBYIOUIMMH B cTeHe ycunusmu. llpu »3ToM
IIPEyCMAaTPUBAIOT PAaBHOMEPHOE ApPMUPOBAHME M0 IUIOMIAJM CTEHBl C YBEIMYEHUEM
apMHUPOBAHUS Y TOPLIOB CTEHBI U y IPOEMOB.

10.4.8 ApmupoBaHHe IUIOCKUX IUIMT CIEAYET OCYLIECTBIATh MPOJOJLHON apMaTypoil B
JIBYX HAIIPaBJICHUAX, pPacCloaraéMOd y HWJ)KHEH W BEpPXHEW TpaHell IUIUThI, a B Clydasx,
00yCJIOBJICHHBIX PacyeTOM — U MOINEpPEeyHON apMaTypoH, pacrojaraeMoi y KOJOHH, CTE€H M 10
IUIOUIA/IN TUTUTHI.

10.4.9 Ha KoHIEBBIX ydYacTKax IUIOCKMX IUTUT CJeIyeT YCTAaHaBJIMBaTh IONEPEUHYIO
apMatypy B Buae I1-oOpa3usix xomyToB (pucyHOK 10.1, @), pacmojoXeHHBIX M0 KPako IUINTHI,
o0ecreynBaroIUX BOCIPUATHE KPYTSIIIUX MOMEHTOB Y Kpasi TUTUTHl U HEOOXOIUMYIO aHKEPOBKY
KOHIEBBIX YYaCTKOB MPOI0JIbHON apMaTyphl.

10.4.10 KonuyecTtBO BepxHEW M HMKHEH NPOJOJIBHON apMaTypbl B IUTUTE MEPEKPHITUI
(TTOKpBITHSA) cIeAyeT yCTaHABIMBAaTh B COOTBETCTBUU C JEHCTBYIOIIMMH ycuiausmu. [lpu stom
JIOITYCKAeTCsl JJI1 HEPETYJISAPHBIX KOHCTPYKTUBHBIX CHUCTEM C LIEJBIO YIPOIIEHUS apMUPOBaHUS
YCTaHABJIMBAThH: HIKHIOK apMaTypy OJIMHAKOBOM MO BCEH IUIONAAM paccMaTpUBAEMOM
KOHCTPYKLIMH B COOTBETCTBMM C MAaKCHUMAJIbHBIMHM 3HAYCHUSMHM YCHUJIMH B IPOJIETE ILUIUTHI;
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OCHOBHYIO BEpPXHIOIO apMarypy NpUHUMATh TakoW ke, KaK W HUXKHIOIO, a Y KOJOHH U CTEH
YCTaHABIMBATH JOIMOJIHUTEIIbBHYIO BEPXHIOIO apMaTypy, KOTOopas B CyMME€ C OCHOBHOMW JIOJKHA
BOCIIPUHUMATh OINOPHbIE YyCWUIUs B IuHTe. JlJIs peryispHbIX KOHCTPYKTUBHBIX CHCTEM
MPOJIOJIBHYIO apMaTypy yCTaHABIMBAIOT MO HAJKOJIOHHBIM UM MEXKOJIOHHBIM T0JIOCaM B JIBYX
B3aMMHO MEPIEHIUKYISIPHBIX HAIIPABICHUSX B COOTBETCTBHH C JIEUCTBYIOIIMMH B 3THUX IOJI0CAX
YCUJIUSIMU.

JlomyckaeTcsi ycTaHOBKA YaCTH apMaTyphl IUTUT B BUJIE CBAPHBIX HEMPEPHIBHBIX KAPKACOB B
HAJKOJIOHHBIX T0JO0CaX IUIUT B JBYX HANpPaBICHUSAX (CKPBITbIE OalKW), TMPU ITOM KapKachl
JOJIKHBI OBITH MPOMYIIEHBI CKBO3b TEJI0 KOJIOHH.

Jnst cokpalleHus pacxojia apMaryphbl CiIeAyeT BBIOJHITh YCTAHOBKY HIDKHEW W BEpXHEH
apMaTypbl, COOTBETCTBYIOIIEH MUHUMAJIBHOMY MPOLEHTY apMUPOBaHHUA, MO BCEH Iuiomiaau
IJTUTHI, @ HA YYacTKax, /i€ ACHCTBYIOUIUE YCUIIUS MPEBHIIAIOT YCUIIUs, BOCIIPUHUMAEMbIE 3TOU
apMaTypol, YCTaHOBKY JTOTIOJHUTENIBLHOM apMaTyphl, COBMECTHO C BBILICYKa3aHHOW apMaTypou
BOCTIPUHUMAIOIIEH NEHCTBYIOIME HA ITHX yYacTKaxX ycwiws. ApMmupoBaHue (yHIaMEHTHBIX
IUTUT CJIeIyeT MPOU3BOIUTH aHAIOTUYHBIM 00Pa30M.

10.4.11 KoHCTpyHpOBaHUE Y3JIOB COMPSIKCHHsI 00K C KOJIOHHAMH CJIEIYeT MPOU3BOIUTH
B cooTBeTcTBUU ¢ pucyHkoM 10.2. Ilpu sToM HEOOXOAMMO MpeaycMaTpuBaTh IMOMEPEUHYIO
apMaTypy B BUJE 3aMKHYTHIX XOMYTOB wiu [I-o0pa3HbIX feTasieil B 30HE aHKEPOBKHU padoueit
apMartypbl OajKu.

@ — TIPH PACHOJIOKEHUH PACTSIHYTOH 30HBI Y BEpXHEH rpaHu Oalku,
0 — TIpH PACIOI0KEHUH PACTSIHYTON 30HBI Y HIDKHEH IpaHu Oanku

Pucynok 10.2 — Y35b1 conpsizkeHus1 0aJ10K ¢ KOJTOHHAMH

10.4.12 B y3max mepecedenus Oanok (pucyHok 10.3) criemyer ycTaHaBIHMBATh
JIONIOJTHUTEBHYIO TIONIEPEYHYI0 apMaTypy IJIsi BOCHPUSATHS PEaKLUN OT BTOPOCTEIIEHHOM OalIKu.
B rnaBHOi#t Oasike 3Ty apMatypy CliefyeT yCTaHaBIMBaTh Ha mmpune b+2 h, rae b u h — mmpuna
U BBICOTAa BTOPOCTEIICHHOHM OajKH, BO BTOPOCTENIEHHOH Oaike — Ha ydwacTke mmpuHOu h/3.
ApmMmatypy clenyeT YCTaHaBINBaTh B BHJIE XOMYTOB, OXBAaThIBAIOIIUX MPOIOJIBHYIO apMaTypy, —
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JIOTIOJTHUTENIBHO K apmarype, TpeOyeMoil Mo pacdeTy HaKJIOHHBIX WM MPOCTPAHCTBEHHBIX
CEUECHU.

Pucynok 10.3 — PazmenieHne OnOPHOH apMaTyphbl B 30He NlepeceYyeHust AByX 0aJI0K

10.4.13 B 6ano4HpIX M3ru0aeMbIX KOHCTPYKIHSIX MPH BBICOTE MX cedeHus Oosee 700 MM
CIIe/lyeT TpelyCMaTpHBaTh YCTAaHOBKY KOHCTPYKTHBHBIX IPOJOJIBHBIX CTEpXKHEH Yy OOKOBBIX
TpaHel ¢ pacCTOSTHUEM MEXIy HUMU 110 BbIcOTe HE O0siee 400 MM M TIJIOIIA/IbI0 CEYEHUSI HE MEHEE
0,1 % nuomaay ceyeHus: OETOHA, pa3MEPOM, PABHBIM I10 BBICOTE DJIEMEHTA PACCTOSHHUIO MEKITY
THMH CTEPKHSMHU, 10 IIMPUHE — ITOJIOBHHE IMIUPHUHBI pedpa syiemenTa, Ho He 6oee 200 M.

10.4.14 B nnockux ¢hyHIaMEHTHBIX TUTMTAX U IJTUTAaX MEPEKPBITUH MTPU BHICOTE UX CEUCHUS
700 MM u Oosiee ciaenyeT npeaycMaTpuBaTh KOHCTPYKTUBHOE MIPOJOJILHOE apMUPOBAHUE B BUJIE
CETOK M3 apMaTypHBIX CTep KHEH 1ionapio cedenus He mexee 0,05 % miomanu ceuenus 6eToHa,
NPUHUMAEMOM paBHOW MPOW3BEIACHUIO PACCTOSIHUS MEXKIy CETKaMd TI0 BBICOTE Ha
COOTBETCTBYIOIMI B IUIaHe pa3Mmep IumThl. lllar ceTok KOHCTPYKTHBHOTO apMHPOBAHHS IO
BeIcoTe puHUMaroT He 6osee 1000 MM 1 He Oosnee 1/3 TONMIMHBI TUTATHI.

B TakuX KOHCTPYKIMSX PACCTOSHUS B CBETY MEXJIy CTEpKHAMHU paboueil apMaTrypsl 1O
IIMPUHE CCUCHUS OTPENEIIAIOTCS KPYITHOCTBIO 3aroHUTeNs OeToHa, HO He Menee 2,5d, roe d —
IraMeTp padoueil apMaTypsl.

[To mepumMeTpy ¥ y CBOOOAHBIX KpaeB TaKUX IUIMT CIEAYET yCTAaHABIMBAThH MOMEPEUHYIO
apMaTypy B Buje I1-o0pa3HbIx neraneil, o6ecreunBarOUIMX BOCIPUATHE KPYTAIIUX MOMEHTOB Y
Kpasi IJTUTHl 1 HEOOXOIMMYIO0 aHKEPOBKY KOHIIEBBIX YYAaCTKOB MPOJIOIBHON apMaTyphbl.

JlnameTp nornepeyHoit apMaTyphl B BSI3aHbIX KapKacax TaKUX IUTUT IPUHUMAIOT HE MeHee 8
MM. B cBapHBIX Kapkacax AMaMeTp TONEPEYHOH apMaTyphl IPUHUMAIOT HE MEHee IHaMeTpa,
yCTaHaBJIMBAEMOTO U3 YCIOBHUS CBAPKU C HANOOJBIIUM TUAMETPOM IPOIOJILHONW apMaTypBhl.

KoHcTpynpoBaHue momnepedHoil apMmatypbl B 30HE NPOJABIMBAHMS B TAKHX IUIMTAX
BBINMOJIHAOT coriacHo 10.3.17, mpu 3TOM Iar nonepeyHoi apMaTypsl B 30HE MPOAABIUBAHMS B
HaINpaBJICHUH, TEPIICHANKYIIPHOM K CTOPOHAM PAaCUYETHOTO KOHTYpa, YCTaHABIMBAIOT C MIArOM
He Oonee 1/3ho u He Oonee 500 Mm.

11 TpeOoBanuss K H3rOTOBJICHHMIO, BO3BEACHHMI0O M JKCIUIyaTAUMH OETOHHBIX H

7KeJ1e300€ TOHHBIX KOHCTPYKIUM

11.1 Beron

11.1.1 TlomGop coctaBa OETOHHOW CMECH WPOUZBOAAT JUIsl TIOJy4YeHHUS] OETOoHa B
KOHCTPYKLHUSAX, COOTBETCTBYIOLIETO TEXHUYECKUM ITOKA3aTeNsAM pasjiena 6 U yCTAaHOBJICHHBIM B
MIPOEKTE.
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3a 0CHOBY IpH 1oAOOpe cocTaBa OETOHA CAeAyeT MPUHUMATh ONPEACIIAIOMNN ISl JTaHHOTO
BUJa OeTOHa W Ha3HAUYeHHUs KOHCTPYKIMU TMOKa3zarenb OeroHa. [Ipum 3TOM 1OMKHBI OBITH
o0ecreveHbl U Ipyrue yCTaHOBJICHHBIE IPOEKTOM IMOKa3aTeNu KayecTBa OeToHa.

[TpoexTupoBanmne U mMOAOOP cocTaBa OETOHA MO TpeOyeMoil MPOYHOCTU OETOHA CIEHyeT
npousBoauTh corsiacHo 'OCT 26633, I'OCT 27006.

[Tpu monGope coctaBa GeTOHA JOJKHBI OBITH OOECIeYeHbl TpeOyeMble TEXHOJIOTHUECKUE
MokKaszaTeiqu  KadecTBa  OeToHHOM  cmecu  (yI0OOYKIIaIbIBa€MOCTb,  COXPaHSIEMOCTb,
HEPaCcCIanBaeMOCTh, BO3AYX0COACPKAHHUE U APYTHE TTOKA3ATEINH).

CpoiicTBa MOI0OpaHHOTO cOCTaBa OETOHA JOJKHBI COOTBETCTBOBATH TEXHOJOTUH
IPOM3BOJICTBA OCTOHHBIX PabOT, BKIIIOYAIOLICH CPOKU M YCIIOBHSI TBEpIEHHUS OETOHA, CIIOCOOBI,
PEKUMBI TPUTOTOBJICHHUS U TPAHCIOPTUPOBAHMSI OETOHHOM CMECH M Jpyrue OCOOEHHOCTHU
texnosiornueckoro npouecca (FOCT 7473, TOCT 10181).

[TonGop cocraBa 6eToHa cieAyeT MPOM3BOAUTH Ha OCHOBE XapaKTEPUCTUK MAaTEepHAsOB,
MPUMEHSIEMBIX JUIsl €r0 TPUTOTOBJICHHS, BKIIIOYAIONIUX BSDKYIIHE, 3allOJHUTEIH, BOIY U
s dexruabie 106aBKH (Moaudukaropsl) (I'OCT 8267, TOCT 8736, 'OCT 23732, 'OCT 24211,
'OCT 31108).

[Tpu mon6ope coctaBa 6€TOHA ClIEyeT MPUMEHSATh MaTepPHAIIbI C YI€TOM UX HKOJIOTHUECKOM
YUCTOTHI (OTPAaHUUYEHUE 110 COJCPIKAHUIO PATMOHYKITUIOB, PaIOHa, TOKCUIHOCTH H T.I1.).

[Tpu mombope coctaBa GeTOHA €ro pacderT MPOM3BOAST HA OCHOBAHHUU YCTaHOBICHHBIX
3aBUCHUMOCTEH, MOTYICHHBIX IKCIIEPUMEHTAIIBHO.

11.1.2 Ilpu npurotoBiieHun OeTOHA JOJKHA OBITH OOecredeHa HeoOXoauMash TOYHOCTh
JIO3UPOBKH BXOSIIUX B OCTOHHYIO CMECh MAaTEPHAIIOB W MOCIEAOBATEIIBHOCTh UX 3arpyKeHUs
(CIT70.13330).

[lepememmBanueM OETOHHOW CMECH JIOJDKHO OBITh  00ECIEYeHO paBHOMEPHOE
pacrpezieieHne KOMIIOHEHTOB 0 BceMy 00beMy cMmecH. [IpogomKUTenbHOCTh MepeMelnBaHus
NPUHAMAIOT B COOTBETCTBUM C HHCTPYKIUSAMH MPEANPHUATHI-U3TOTOBHTENCH OCETOHO-
CMECHUTENbHBIX YCTAaHOBOK (3aBOJIOB) UM YCTAHABIMBAIOT OIBITHBIM ITyTEM.

11.1.3 TpancnopTupoBaHHe OETOHHOH CMECH CIIEyeT OCYIIECTBISITh CIOCO0aMU H
CpeICcTBaMH, 00ECIICUNBAIOIIUMU COXPAHHOCTh €€ CBOMCTB U UCKIIIOUYAIOLIUMH €€ paccioeHue, a
TaK)Ke 3arpsi3HEHUE TOCTOPOHHUMH MarepuaiaMiu. JlOImycKaeTcsi BOCCTAHOBJICHHE OTICIBHBIX
MoKa3areneil kauecTBa OETOHHOW CMECH Ha MECTE YKJIaJKH 32 CUeT BBEACHHUS XUMHYECKHX
00aBOK WITM MPUMEHEHHS TEXHOJIOTHYECKUX IMPUEMOB TIPU YCIOBHH OOSCIICUCHUS BCEX JIPYTHX
TpeOyeMbIX MoKa3aTeneil KauecTna.

11.1.4 MetonaMu BBITIOJIHEHHUS YKJIQJAKH W YIUIOTHEHUST OETOHA [OJDKHBI  OBITh
rapaHTUPOBAaHbl OJHOPOAHOCTh U TUIOTHOCTh OETOHAa B KOHCTPYKIHMSIX, COOTBETCTBYIOIIHE
TpeOOBaHUSAM, MPEAYCMOTPEHHBIM JJIsi paccMaTpuBaeMoil crpouTenbHOM koHcTpykimu (CII
70.13330).

[TpumeHsiemble cHocoObl U peXHUMbl (POPMOBaHUS JOJKHBI OOecleunBaTh 3aJaHHYIO
OJIHOPOJAHOCTh U TUIOTHOCTh M yCTAHABIUBAIOTCS C yUETOM IOKa3aTeleil kadecTBa OETOHHOMN
CMeCH, BHUJA KOHCTPYKIIMM W W3ACIUS W KOHKPETHBIX HHKEHEPHO-TCOJIOTHUECKUX U
MIPOU3BOJICTBEHHBIX YCIOBUH.

[Topsimok OETOHUPOBAHUS CIIEAYET YCTaHABINBATE, IPEyCMATPUBAs PACIIOIOKEHHUE ITBOB
OCTOHUPOBAHUSA C YYETOM TEXHOJOTHH BO3BEIEHUS COOPYKEHHUS M €ro KOHCTPYKTHBHBIX
ocobenHnocteit. Ilpu »TomM gomkHa OBITH oOecriedyeHa HEOOXOaWMas IMPOYHOCTh KOHTAKTa
noBepxHocTel OeToHa B IIBE OETOHHPOBAHHS, a TaKkKe MPOYHOCTh KOHCTPYKIUU C YYETOM
HAJIMYUS IIIBOB OCTOHUPOBAHUSI.

[Tpu yknagke GETOHHOM cMecH MPU MOHMKEHHBIX MOJIOKUTEIBHBIX M OTPUIATENBHBIX WIIH
MOBBIINICHHBIX ITOJIOKHUTEIBHBIX TEMIIepaTypax JOJDKHBI OBITH MPEITyCMOTPEHBI CIIeHaIbHBIC
MEPOMPHSTHSI 110 3aIIUTe OETOHA KOHCTPYKITUH OT TEMIIEPaTyPHOTO BO3/ICHCTBUSI.

11.1.5 TBepnenue 6eToHa cienyer obecrneynuBaTh 0€3 MPUMEHEHHs I C IPUMEHEHHEM
YCKOPSIOIINX TEXHOJIOTHYECKUX BO3JEHCTBUI (C TOMOMIBIO TEIJIOBIAKHOCTHOW 00pabOTKH TpH
HOPMaJTbHOM HWJTH MTOBBINICHHOM JIaBJICHUN ).

111



CII 63.13330.2018

B Oerone B mpomecce TBEpAEHUS CIEAYET IMOAACPKHBATH PACUETHBIM TeMIepaTypHO-
BIQKHOCTHBIM pexuM. Ilpn HeoOXoauMocTH A CO3/4aHusl YCIIOBHMH, 00ecredynBaroLInX
HapacTaHWE MPOYHOCTH OETOHAa W CHIDKEHHE YCAaJO4YHBIX SBICHUH, CIEeIyeT NPHUMEHSTh
CriellManbHble 3alllUTHbIE MEpPONpUATUS. B TexHonornueckoM mporecce TemIoBOi 00paboTKu
U3JIeNUI TOIDKHBI OBITh IPUHATHI MEPHI TI0 CHIDKEHUIO TEMIIEPATyPHBIX MEPEnagoB U B3aUMHBIX
MepeMENICHIH MEX Ty onary0ouHO# (hopMOi 1 OETOHOM.

B MaccuBHBIX MOHOJIMTHBIX KOHCTPYKLHUSX CIEAYEeT IMpPeLyCMaTpuBaTh MEPONPUSITHS IO
YMEHBUICHUIO BIIMSHUS TEMIIEPAaTypHO-BIAKHOCTHBIX TOJNIEH HANpPSHKCHUH, CBSA3aHHBIX C
9K30TepMHUEH IIPpU TBEpJEHUN OETOHA, Ha pabOTy KOHCTPYKLUH.

11.2 Apmatypa

11.2.1 Apwmarypa, npuMmeHsieMas JUI1  apMUPOBAHUS  KOHCTPYKIMH,  JOJDKHA
COOTBETCTBOBATH MPOEKTY M TPEeOOBAaHUSIM COOTBETCTBYIOLIMX CTaHAAPTOB. ApMmarypa JOJDKHA
UMETh MapKUPOBKY U COOTBETCTBYIOIINE CEPTU(PUKATHI, YIOCTOBEPAIOLIHE €€ KaueCTBO.

VYCloBUsIMH XpaHEHHS apMaTypbl U €€ TPAHCHOPTHPOBAHUS JOJDKHA OBITh HCKIIOYEHA
BO3MOXKHOCTb 3arpsi3HEHUs, KOPPO3MOHHOTO IOPAXKEHUS, MEXAaHUYECKOIO MOBPEXICHUS WIH
NOSIBIICHHS ITACTUYECKUX NePOpMalii, YXyAIIAIOINX CHEIUICHHE ¢ OETOHOM.

11.2.2 VYcraHOBKY BsI3aHOW apMaTyphl B onaixyO0o4yHble (pOpPMBI ClIeyeT MPOU3BOAUTDH B
COOTBETCTBUHM C TPOEKTOM. [Ipm 3TOM gomkHAa OBITH MPETYCMOTpPEHA HAACKHAs (QHUKCAIHS
IOJIOKEHHUST  apMaTypHBIX CTEp)KHEH C  IOMOILBIO  MEpOIpUATHH, 00ecreunBaroIuX
HEBO3MOXXHOCTh CMEIICHHUS apMaTypHI B IIPOIIECCE €€ YCTAHOBKU U OETOHUPOBAHUS KOHCTPYKITHH.

11.2.3  OrtkioHeHHs apMaTypbl OT IPOEKTHOTO MOJIOKEHHS IIPU €€ YCTaHOBKE HE JOJKHBI
IpEeBBIIATh JOIYCTUMBIX 3HaueHUH, ycraHoBieHHbIX CII 70.13330.

11.2.4 Csapuble apmaTypHble HU3JenHs (CETKHU, KapKachl) CIEIyeT H3TOTaBIUBATH C
MOMOIIIFI0 KOHTAKTHO-TOYEYHOW CBapKHM WM HMHBIMH croco0amu, 00ecreyuBaromyuMu
TpeOyeMyl0 NPOYHOCTh CBAPHOI'O COEAMHEHHUS M HE JONMYCKAIOUIMMU CHIKEHHUS! MPOYHOCTH
coenunsieMbix apmaTypHbix anemeHToB (I'OCT 14098, TOCT 10922).

VY CcTaHOBKY CBAapHBIX apMaTypHBIX U3AEIUi B onanry0ouHble (JOpMBbI CIeyeT IPOU3BOIUTD
B COOTBETCTBUH C NpoeKToM. [Ipm 3TOM momKkHA OBITH MpeayCMOTpEeHa HaAeKHast (pUKCcaIus
HOJIOKEHUS ~ apMaTypHBIX  HM3JCIUH €  IOMOIIBI0  MEpPONpUATHH, oOecredynBaroIX
HEBO3MOXXHOCTH CMEIIIEHHSI apMaTypHBIX U3JIEIAI B MPOLIECCE YCTAHOBKH W OETOHHPOBAHUSI.

OTKIIOHEHHs apMaTypHBIX M3J€IMHA OT NMPOEKTHOTO MOJOXKEHHUS NMPH UX YCTAaHOBKE HE
JIOJIKHBI IPEBBIIIATH JOMYCTUMBIX 3HaUeHuH, yctaHoBieHHbIX CII 70.13330.

11.2.5 3arub apmMaTypHBIX CTEpXKHEH CleayeT OCYLIECTBIATh C MOMOIIBIO CIIEIUATbHBIX
OTIPaBOK, 00ECTICYMBAIOIINX HEOOXOAUMBIC 3HAYCHUS PaJINyCca KPUBU3HBIL.

11.2.6 CaapHble CTBIKM apMaTyphl BBIIOJIHIIOT C MOMOIIbIO KOHTAKTHOM, TyroBOi Win
BaHHOM cBapku. [IpumensieMblil criocod cBapKu 10JKeH obecredrBaTh HE0OOX0IUMYIO TPOYHOCTh
CBapHOr0 COEJAMHEHUs, a TAKXKe MPOYHOCTh M Je(POPMATUBHOCTH NMPHUMBIKAIOIIMX K CBAPHOMY
COCIMHEHUIO YYaCTKOB apMaTyPHBIX CTEPKHEH.

11.2.7 MexaHuueckue COeTUHEHUs (CTBIKK) apMaTyphbl CIEeIyeT BBHIIOIHATH C TTOMOIIbIO
OTIPECCOBAHHBIX M Pe3bOOBBIX My(T. [IpoduHOCTH MEXaHHMUYECKOTO COCIMHEHUS PACTSIHYTON
apMaTypbl 10JIKHA OBITh TAKOMH K€, YTO M CTBIKYEMbIX CTEp)KHEH.

11.2.8 [Ilpu HaTSHKEHUU apMaTypbl HA YIOPHI WM 3aTBEPICBIINNA OSTOH JOJDKHBI OBITH
oOecrieyeHbl YCTaHOBJIGHHBIE B IIPOEKTE KOHTPOJIMPYEMBbIE 3HAUEHUs IPEABAPUTEIHHOTO
HaINpSDKCHUS B TIPEJIeNax JOIMyCKaeMbIX 3HAaU€HUH OTKIIOHEHUH, YCTaHOBIICHHBIX HOPMATHBHBIMU
JIOKYMEHTaMHU.

[lpr orTmycke HaATSDKEHHS apMaTypbl CleAyeT o0OeclednBaTh IUIaBHYIO TMepenady
NpeBapUTENLHOIO HANPSHKEHUS Ha OETOH.

11.2.9 MUsroroBieHne M KOHCTPYHUPOBAHHE MEXaHWYECKHX COCIMHEHUH apMaTyphl, a
TaKXe KOHCTPYHPOBAHUE U MPOEKTHUPOBAHUE KEJIE300€TOHHBIX KOHCTPYKIMH ¢ MEXaHUYECKUMU
COCIMHEHUSIMH apMaTyphI CIIEAYET BBITIOIHITH B COOTBETCTBUH C TpuiioxkeHnem K.

11.3 Onany0Oka
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11.3.1 Onmnany6ka (omasry0ouHbie (OPMBI) JOJKHA BBIMOJIHATH CIIEIYIONINE OCHOBHBIC
(GyHKUIMU: IpUaBaTh OETOHY MPOEKTHYIO (hOpMYy KOHCTPYKLIMH, 00ecrieuuBaTh TpeOyeMBblid BUL
BHEIIHEH TMOBEpPXHOCTH O€TOHa, MOAJEepPKHUBATh KOHCTPYKLHMIO IIOKa OHa He Haleper
pacnanyO004YHyI0 TPOYHOCTh M, MPH HEOOXOAMMOCTH, CIY>KUTh YHOPOM NpU HATDKECHHH
apMaTypbl.

[Ipy W3roTOBNEHHHM KOHCTPYKIHMHA MPUMEHSIOT WHBEHTAPHYI0 M  CIEHUAIBHYIO,
nepecTaBHyo 1 nepeapmwkHyo onmanyoky (I'OCT 34329, 'OCT P 52086, 'OCT 25781).

OnanyOKy M ee KpeIUIeHHUs CleAyeT MPOCKTHPOBAaTh M M3rOTAaBIMBAaTh TaKHUM 00pa3oM,
YTOObl OHM MOIJIM BOCHPHUHATH HAarpy3kH, BO3ZHHUKAIOIIME B IpoOLECce IMPOM3BOJACTBA padoT,
MO3BOJISUIA KOHCTPYKIIHSIM CBOOOHO 1e(OPMHUPOBATHCS U 00ECTICUNBAIIN COOIIOIEHUE JOIYCKOB
B IIpefieiaX, YCTAHOBJIEHHBIX JUIsl KOHKPETHOW KOHCTPYKLIMHU HIIM COOPYKEHHUS.

OnanyOka M KpelyieHUs JOJKHBI COOTBETCTBOBATh MPUHATHIM CIIOCOOAM YKIAIKU U
YIUIOTHEHHsI OETOHHOM CMECH, YCIOBUSAM IPEIBapUTEILHOIO HAIIPSKEHUs, TBEPIEHU OETOHA U
TEIUIOBOM 00pabOTKH.

CpemHyI0 onanyOKy cieqyeT MPOEKTHPOBATh U M3rOTABIMBATH TaKUM 00Opa3oM, YTOOBI
ObL1a oOecrieueHa pacnaryoka KOHCTPYKIUH 0e3 MOBPEkKICHHs OETOHA.

PacnanyGKy KOHCTpYKLHMH cielyeT MPOU3BOAMUTE Mocie Habopa 0eTOHOM pacnanryOouyHON
MPOYHOCTH.

Hecwemuyto onanyOKy cieayeT NpoeKTUPOBaTh KaK COCTaBHYIO YaCTh KOHCTPYKIIMH.

11.4 BeroHHbIe U KeJIe300eTOHHbIE KOHCTPYKIMHU

11.4.1 UsroroBieHue OETOHHBIX M JK€I€300€TOHHBIX KOHCTPYKIHMH  BKIIOYAeT
omary0o4YHbIe, apMaTypHbIe U OCTOHHBIC PabOTHI, MPOBOAUMEIC B cooTBeTcTBHM ¢ 11.1, 11.2 n
11.3.

["'oTOBBIE KOHCTPYKLMHU AOKHBI cOOTBETCTBOBATH MpoekTy U I'OCT 13015. OTkinoHeHus
reOMETPUUECKUX Pa3MEPOB JOJIKHBI YKJIabIBAThCS B Ipeeax JOIMyCKOB, YCTAHOBIECHHBIX JUIS
KOHKPETHOM KOHCTPYKUHUH.

1142 B OeToHHBIX M >XeNe300€TOHHBIX KOHCTPYKIHUSAX K Hayally UX OSKCIUTyaTalluu
dakThyeckass MPOYHOCTh OETOHA JOJDKHA OBITh HE HUXKE TpeOyeMod NpOYHOCTH OEToHa,
YCTaHOBJICHHOH B IPOEKTE.

B cOopHbIX OETOHHBIX U >KE€IEe300€TOHHBIX KOHCTPYKIMSAX JOJDKHA OBITH oOecreueHa
YCTAHOBJIEHHAs MPOEKTOM OTIYyCKHasi MPOYHOCTh OeTOHa (MPOYHOCTh OETOHA HpPU OTIpPaBKE
KOHCTPYKIIMM TOTPEOUTENI0), a Ui TPEIBAPUTENBHO HANPSHKCHHBIX KOHCTPYKIHHA —
YCTAHOBJIEHHAs TMPOEKTOM MepeAaToyHas MPOYHOCTh (IIPOYHOCTh O€TOHa TMpH OTITyCKe
HATSDKEHUS apMaTyphl).

B MOHOJMTHBIX KOHCTPYKLHUSX NOOJDKHA OBITH OOecliedeHa pacnanyOouHash MPOYHOCTh
0eToHa B YCTaHOBJIEHHOM IPOEKTOM BO3pacTe (IIpU CHATUHU HECYIIeH onanyoKu).

1143 TloxbeM KOHCTPYKIMH CleIyeT OCYLIECTBIATh C IOMOULIbIO CIEHUATBHBIX
YCTPOUCTB (MOHTQ)KHBIX METEINb U IPYTHX MPHUCIIOCOOTICHNN ), IPEAYCMOTPEHHBIX MTpoeKToM. [1pu
3TOM JOJDKHBI OBITH OOecreueHbl YCIOBHS MOJbeMa, HCKIIOYAloIlue paspylleHHe, MOTepio
YCTOMYMBOCTH, ONIPOKHU/IBIBAHNE, pACKAYNBAaHHE U BPAIICHNE KOHCTPYKITUH.

11.4.4 VYcnoBus TpaHCIIOPTUPOBAHMS, CKJIQAUPOBAHUS U XPAHEHUS KOHCTPYKLIUH JOIKHBI
COOTBETCTBOBATH MPUBEACHHBIM B TIpoekTe. IIpu 3ToM moimkHa ObITH 00ecriedyeHa COXpaHHOCTh
KOHCTPYKILIMM, TOBEPXHOCTEHl O€TOHa, BBIMYCKOB apMaTypbl W MOHTAXHBIX TeTelb OT
MTOBPEKICHUIM.

11.45 Bo3sBeneHue 37aHUi U COOPYKEHUN U3 COOPHBIX JIEMEHTOB CIIEYET IPOU3BOINUTH
B COOTBETCTBUHU C MPOEKTOM IPOM3BOJACTBA PadOT, B KOTOPOM JOJKHBI OBITH MPEITyCMOTPEHBI
MIOCJIEI0BATEIbHOCTh YCTAHOBKM KOHCTPYKLUI M MepOnpuaTusi, odecrednBaronme Tpedyemyto
TOYHOCTh YCTaHOBKH, TPOCTPAHCTBEHHYIO HEHM3MEHSEMOCTh KOHCTPYKIMA B TIpOIEcce WX
YKPYIHHUTEIbHOM COOPKU U YCTAaHOBKH B MPOEKTHOE MOJIOKEHUE, YCTOMYUBOCTh KOHCTPYKIMH U
qacTell 31aHus WM COOPYKEHHUS B TIPOIIECCE BO3BEICHHS, O€30TaCHBIE YCIOBHS TPYAA.

[Ipu BO3BeAeHWMH 3AaHUH M COOPYXKEHHH M3 MOHOJUTHOrO O€TOHA cleayer
npeaycMaTpuBaTh MOCIEA0BATEIFHOCTH OETOHUPOBAHUS KOHCTPYKIIMH, CHATHS U TIEPECTAHOBKHU
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onajxyOKu, 00ecleunBaroNIie MPOYHOCTh, TPEIIMHOCTOMKOCTh M JKECTKOCTh KOHCTPYKLHUI B
nporecce Bo3BeaeHus. Kpome 3Toro cienyer nperycMaTpuBaTh MeponpusaTus (KOHCTPYKTHUBHbBIE
U TEXHOJIOTUYECKHE, a TPU HEOOXOIMMOCTH — BBIIIOJHEHHE pacyera), OrpaHHYMBAIOIINE
o0pa3oBaHHe U Pa3BUTHE TEXHOJIOTUYECKUX TPEIIUH.

OTKIIOHEHHS KOHCTPYKIMHM OT IIPOEKTHOTO IIOJOKEHUS HE JOJDKHBI IIPEBBILIATH
JOTYCTUMBIX 3HaYEHHH, YCTAaHOBJIEHHBIX JIJIsl COOTBETCTBYIOIIMX KOHCTPYKLIMN (KOJIOHH, 0aloK,
uT) 3aanuil u coopyxenuid (CIT 70.13330).

11.4.6 KoHCTpyKIMHU CIIEAYET COJEpkKAaTh TAKUM 00pa3oM, 4TOOBI OHU BBITIOJHSIINA CBOE
Ha3Ha4YeHHe, MPEAyCMOTPEHHOE B MPOEKTE, B TEUCHUE YCTAHOBJICHHOTO CPOKA CIYXKOBI 3/1aHUs
i coopyxenus. Heo0xoanmo coOmo1aTh pesKuM IKCILTyaTallui OETOHHBIX H )KeJIe300€TOHHBIX
KOHCTPYKIIMWA 3JJaHUH M COOPYKCHHM, MCKIIOYAIOIINA CHUKEHUE MX HECYIIEH CIIOCOOHOCTH,
OKCIUTyaTallMOHHOW TPHUTOJHOCTH W  JOJTOBEYHOCTH BCJIEACTBHE TPYOBIX HapylIIeHUN
HOPMHUPYEMBIX YCJIOBUN SKCIUTyaTaluu (meperpy3ka KOHCTPYKUWH, HECOOIIOJCHHE CpPOKOB
IIPOBEJCHUS IUIAHOBO-TIPEAYIPEIUTENBHBIX PEMOHTOB, IOBBILIEHHE AarpeCCUBHOCTH CpeAbl U
T.11.). Eciin B poriecce aKkcrutyaTay 0OHapy KeHbl OBPEXKICHUS KOHCTPYKIIUI, CHIDKAIOIIIUE €€
0€30MacCHOCTb U MPENATCTBYIOIINE €€ HOPMaIbHOMY (PYHKIIMOHUPOBAHUIO, CIEAYET BBIIOJHUTH
MEpPOMPUSITHSI, TPEyCMOTPEHHBIE B paznene 12.

11.5 KonTpoJs kauecTBa

11.5.1 KouTponb KadyecTBa KOHCTPYKLIMH JOJKEH YCTaHABIMBATh COOTBETCTBUE
TEXHUUYECKHUX [IOKa3zareled KOHCTPYKUUN (T€OMETPUYECKUX pa3sMepOB, IPOYHOCTHBIX
nokasareneii OeToHa ¥ apMaTyphbl, MPOYHOCTH, TPEIIMHOCTOMKOCTH M AePOpMATHBHOCTHU
KOHCTPYKLHHU) MpPU UX HU3FOTOBJICHHWH, BO3BEJACHMM M HKCIUIyaTallid, a TaKXKe I[1apaMeTpOB
TEXHOJOTMYECKHUX PEXHUMOB IIPOU3BOJICTBA MOKa3aTessM, ykazaHHbIM B mipoekte, CIT 48.13330,
I'OCT 13015.

CrnocoObl  KOHTpOJS ~ KadecTBa  (MpaBUiia  KOHTPOJNSA,  METOAbl  UCIBITAaHUN)
peraaMeHTHPYIOTCS COOTBETCTBYIOIIMMU CTaHIaPTAMU U TEXHUYECKUMHU YCIOBUSIMHU.

11.5.2 Jlna obecnieueHus TpeOOBaHUM, TPEABIBISIEMBIX K OSTOHHBIM H JKEJI€300€TOHHBIM
KOHCTPYKLHUSIM, CJIEIYET IMPOU3BOJIUTH KOHTPOJb KayecTBa NMPOIYKLHUH, BKIIOYAIOIIUNA B ce0s
BXOJTHOM, OTIepaIlMOHHBIN, IPUEMOYHBIN U DKCIUTyaTallMOHHBIA KOHTPOJb.

11.5.3 KonTposs npoyHOCTH OETOHA CIIEeayeT MPOU3BOAUTH MO PE3yJIbTaTaM HCIIBITaHUS
WIH CTIeNIMaIbHO U3TOTOBJICHHBIX MM OTOOPAHHBIX U3 KOHCTPYKIIMK KOHTPOJIBHBIX 00Pa3IoB MO
I'OCT 10180, TOCT 28570, nu6o Merogamu Hepazpymatomero Koutposis no ['OCT 17624,
I'OCT 22690.

J171s1 MOHONUTHBIX KOHCTPYKIUI ClelyeT MPOU3BOJUTH CIUIOUIHONW KOHTPOJb MPOYHOCTU
0eToHa HEepa3pyLIAIOIIMMU METOJaMHU, C O0O0s3aTeNIbHBIM TOCTPOCHHUEM TPaTyHpPOBOYHBIX
3aBUCUMOCTEN. B UCKIIOUMTENBHBIX Ciydasx (MpU OTCYTCTBHHM JOCTYINAa K KOHCTPYKIIHSIM)
JIOTIYCKAeTCsl TMPOBEIEHUE KOHTPOJSA MPOYHOCTH OETOHA MOHOJUTHBIX KOHCTPYKIMH TIO
KOHTPOJIbHBIM 00pa3liaM, U3rOTOBJIEHHBIM Ha MECTE YKJIaJKH OETOHHOW CMECH U TBEPAEBIIUM B
YCIIOBUSIX, UJCHTHYHBIM TBEPACHUIO O€TOHA B KOHCTPYKIIUSAX.

OrneHKy MPOYHOCTH O€TOHA ClIeAyeT MPOBOAMUTH cTaThcTUueckuMmu metogamu o 'OCT
18105 ¢ yueTom (akTHUECKOH OAHOPOAHOCTH OETOHA 1O MPOYHOCTH. [IpH KOHTpOJIE MPOUYHOCTH
0eToHa Hepa3pylLIaloIIMMUA METOAAMH OJJHOPOJHOCTb IPOYHOCTH OETOHA ONPENENSIIOT C YYETOM
MOTPEIIHOCTH MPUMEHSIEMbIX Hepa3pyIIaloliX METOI0B ONPeIeNICH s IPOYHOCTH OETOHA.

[IpyMeHeHre HeCTaTUCTUYECKUX METOJ0B KOHTPOJIS MPOYHOCTH OETOHA JOMYCKAeTCs IS
eAMHUYHBIX KOHCTPYKIIMH WMIU B HAYAIbHBIA TEPUOJ MPOU3BOJCTBA, WU MPU MPUMEHECHUU
HEpa3pyIIAOIIKUX METOA0B ONpeeNIeHUs] IPOYHOCTH OETOHA € UCIOIb30BaHUEM YHUBEPCATBHBIX
3aBUCUMOCTEHl C MX MPUBS3KOM K OETOHY KOHTPOJIMPYEMOW MapTuu 0€3 MOCTPOSHHS
IpaJyupOBOYHBIX 3aBHCHUMOCTEHM, a TakKe, B HCKIIOYUTENbHBIX CIy4asX, MpU KOHTpOJIe
MPOYHOCTU OETOHA MOHOJHMTHBIX KOHCTPYKIIMA 1O KOHTPOJIBHBIM 00pa3iiaM, U3rOTOBJICHHBIM Ha
ctpoutensHoi Tionaake mo 'OCT 18105.
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11.5.4 KoHTpoidb MOPO30CTOMKOCTH, BOJOHEIPOHUIIAEMOCTH W IUIOTHOCTH O€ToHa
cienyet npousBoauth o 'OCT 10060, T'OCT 12730.0, 'OCT 12730.1, I'OCT 12730.5, TOCT
27005.

11.5.,5 KouTponp mnokazareineidl KauecTBa apMaTypbl (BXOJHOM KOHTPOJIb) CIEAYET
MPOU3BOJUTH B COOTBETCTBUHU C TPEOOBaHHUSIMH CTaHIAPTOB Ha apMarTypy.

KonTpons kagecTBa cBapouHbIX padot npomsBoasar cornacHo CIT 70.13330, TOCT 10922,
['OCT 23858.

11.5.6 OuenuBarb  NOPUTOJHOCTH  COOPHBIX  KOHCTPYKIHMH MO  NPOYHOCTH,
TPEIIMHOCTONKOCTH U Je(OPMATUBHOCTHU (IKCILTyaTallMOHHON MPUTOAHOCTH) CIEAYET COTJIacHO
['OCT 8829 npoOHBIM HarpykeHHEeM KOHCTPYKLMH KOHTPOJBHOW HAarpy3KOW MM BEIOOPOUYHBIM
UCIBITAHUEM C Harpy>KeHHUEM JI0 pa3pyLICHUs! OTIEIbHBIX COOPHBIX U3/IETUH, B3SIThIX U3 ApTUU
OJTHOTHITHBIX KOHCTPYKIMUA. OIEHUBATh MPHUTOJHOCTh KOHCTPYKIIMM MOKHO Tak)Ke Ha OCHOBE
pe3yJIbTaTOB KOHTPOJISI KOMIUIEKCA €IUHUYHBIX IMOKa3zareiaedl (st cOOpHBIX M MOHOJUTHBIX
KOHCTPYKIIMH), XapaKTEepHU3YIOIIUX MNPOYHOCTh OETOHA, TOJNIIMHY 3allUTHOTO  CJIOf,
FeOMETPUUYECKHUE pa3Mephl CEYEHUN M KOHCTPYKLHN, PacoOXKEHHE apMaTypbl M MPOYHOCTH
CBapHBIX COCAMHCHHM, TUAMETp U MEXaHUYECKHE CBOMCTBA apMaTyphbl, OCHOBHBIE pPa3Mephl
apMaTypHBIX M3CTUN U 3HAUYCHUE HATSHKEHUS apMaTyphbl, MOJy4aeMbIX B MPOIECCE BXOAHOTO,
OTICPAITMOHHOTO ¥ IPUEMOYHOTO KOHTPOJIS.

11.5.7 TIlpueMky OETOHHBIX U MKEJIE300€TOHHBIX KOHCTPYKLIMH IOCIIE WX BO3BEACHUS
CIIEyeT OCYIIECTBISATh ITyTEM YCTAaHOBJICHUS COOTBETCTBHSI BBITIOJHEHHOW KOHCTPYKIIUU
npoekty (CII 70.13330).

[TpreMKy COOpHBIX OCTOHHBIX W JKEI€300€TOHHBIX W3JCIUNA W KOHCTPYKIIUH CIIEIyeT
ocymectBiATh 1o CIT 130.13330 u 'OCT 13015.

12 TpeGoBaHus K BOCCTAHOBJICHHIO H YCHJICHHUIO 7KeJ1€300€TOHHBIX KOHCTPYKIIUIA

12.1 O0ume moJ10KeHus

BoccranoBnenue U ycuiieHHe kene300€TOHHBIX KOHCTPYKIMH ClleAyeT MPOU3BOAUTH Ha
OCHOBE pE3yJIbTaTOB MX HATYpHOTO 0OCJeIOBaHUs, ITOBEPOYHOIO pacueTa, pacuera u
KOHCTPYUPOBAHMSI yCUIIMBAEMbIX KOHCTPYKLIUH.

12.2 HatypHble 00c/ie10BaAHUSI KOHCTPYKIMIA

HarypubiMu 006cneoBaHMSIMM B 3aBUCUMOCTH OT KOHKPETHOW 3a/aud JIOJDKHBI OBIThH
YCTAHOBJICHBI: COCTOSIHUE KOHCTPYKITH, TEOMETPHUECKUE pa3Mepbl KOHCTPYKITHA, apMUPOBaHHE
KOHCTPYKLIMH, NPOYHOCTh OE€TOHa, BHJI M KJIAacC apMaTypbl U €€ COCTOSHHE, INPOTrHObI
KOHCTPYKIIWH, IIUPUHA PACKPBITHS TPEIIWH, UX JJIMHA U PACIIOJIOKEHHE, Pa3Mephl U XapakTep
Ne(eKTOB U MOBPEXKACHUHN, HAarpy3KH, CTAaTHYECKas CXeMa KOHCTPYKIHUH.

12.3 IloBepouHble pacyeThbl KOHCTPYKIMii

12.3.1 TloBepouHble pacyeThl CYLIECTBYIOINUX KOHCTPYKIHMHA CleayeT MPOU3BOAUTE MPU
U3MEHEHWH JICHCTBYIOIIMX Ha HHUX HArpy3oK, YCIOBHH OJKCIUTyaTalkd W O0BEMHO-
IUTAHUPOBOYHBIX PEIICHUH, a TaKkKe MPU OOHAPYKEHUHU CEPbE3HBIX JEPEKTOB U MOBPEXKACHUH B
KOHCTPYKIIUSX.

Ha ocHOBe MOBEpOYHBIX pPACUETOB YCTAHABJIMBAIOT MPHUTOJHOCTh KOHCTPYKIMH K
OKCIUTyaTalluH, HEOOXOAMMOCTb HX yCHUJICHHUS, HEOOXOIMMOCTh AKCILTYaTallMOHHON HArPy3KH WIIN
MOJIHYIO HENPUTOTHOCTh KOHCTPYKIUH.

12.3.2 TloBepouHble pacueTsl HEOOXOTUMO TIPOM3BOJAWTH Ha OCHOBE IPOEKTHBIX
MaTepHaloB, JAaHHBIX [0 M3TOTOBJICHHUIO U BO3BEJCHHUIO KOHCTPYKLUH, a TaKKe pe3ysbTaToB
HaTYPHBIX 00CJIeJOBaHUH.

PacueTHble cxeMbl IPU MPOBEIEHUH TTOBEPOUYHBIX PACUETOB CIIEAYET MPUHUMATh C YUETOM
YCTAHOBJICHHBIX (DAKTUYECKUX TEOMETPHUECKUX pPa3MepoOB, (HaKTHUECKOTO COCIUHECHUS H
B3aUMOJICHCTBUS KOHCTPYKLUMI M 3JEMEHTOB KOHCTPYKLMH, BBISBICHHBIX OTKJIOHEHUH mpu
MOHTaXe.
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12.3.3 TloBepouHble pacueTsl CleAyeT TMPOU3BOAUTH IO HeCylleld CIOCOOHOCTH,
negopmanusaM U TPeIMHOCTOMKOCTH. [lomyckaercss He NPOU3BOIUTH ITOBEPOUHBIE PACUETHI IO
OKCIUTyaTallMOHHONW TPUTOAHOCTH, €CIH TEpPEeMEIICHUs ¥ I[IMPUHA PACKPBITHS TPEUIMH B
CYLIECTBYIOIIUX KOHCTPYKLUAX MPH MaKCUMaJIbHbIX (DAKTHYECKMX HArpy3kax He IPEBOCXOIAT
JOMyCTUMBIX 3HAYCHUH, a YCUJIMS B CEUCHMAX ODIIEMEHTOB OT BO3MOXKHBIX HAarpy3ok He
IPEBBILIAIOT 3HAUCHUH YCUIMH OT (PaKTUYECKU AECHCTBYIOLIMX HArpy3o0K.

12.3.4 PacyeTHble 3HAYCHUSI XAPAKTEPUCTHUK OCTOHA NPUHUMAIOT MO Tabmwie 6.8 B
3aBHCUMOCTH OT Kjlacca OeTOHa, yKa3aHHOTO B IPOEKTE, WM YCJIOBHOTO Kilacca OETOHa,
OIpEeNIeNIIEMOr0 ¢ MOMOIIBI0 MEPEBOJHBIX KOAPPUINEHTOB, 00ECIIEUUBAIOLINX YKBUBAIICHTHYIO
IPOYHOCTh TO (HAaKTUYECKOH cpenHell NPOYHOCTH OeTOHA, IOJNyYEeHHOM IO pe3ysbTaTam
UCTIBITAaHUI O€TOHA METOJJaMH Hepa3pyIIaoLEero KOHTPOJIS UIIH MO UCTIBITAHUSAM OTOOpaHHbBIX U3
KOHCTPYKIIHUU 00pa31oB.

12.3.5 PacyeTHbIC 3HAYCHUS XapPAKTEPUCTHK apMaTypbl IPUHUMAIOT 110 Tabiuiam 6.14 u
6.15 B 3aBHMCHMMOCTH OT Kjacca apMaTypbl, YKa3aHHOTO B TPOEKTE, HJIM YCIOBHOI'O Kjacca
apMaTypbl, ONPEAEISIEMOr0 C IOMOILBIO IEPEeBOIHBIX KOAPPHUIHUEHTOB, 00eCHeunBaIOLINX
OKBUBAJICHTHYIO TNPOYHOCTh MO (PAaKTUYECKHM 3HAYCHHSM CpEeIHEH NPOYHOCTH apMaTyphl,
HOJYYEHHOM MO pe3yjbTaTaM UCHBITAHUN 00pa3loB apMaTyphl, OTOOpaHHBIX U3 OOCIEayeMbIX
KOHCTPYKIHUH.

[Tpy OTCYTCTBMM MPOEKTHBIX JAHHBIX U HEBO3MOXKHOCTH OTOOpa 0Opa3loB IOMyCKaeTcs
KJIacC apMaTypbl yCTAaHABIMBATH 1O BUAY NPOQHIS apMaTypbl, a pacyeTHbIC CONPOTHUBIICHUS
npuHuMath Ha 20 % HIKe COOTBETCTBYIOLIMX 3HAUEHHM, OTBEYAIOIIUX JAHHOMY KJIacCy.

12.3.6 Ilpu mnpoBeneHHH TOBEPOYHBIX PACUETOB JOJDKHBI OBITH YUYTCHBI AEe()EKTH U
HOBPEXJCHUS KOHCTPYKLIMH, BBISBIEHHBIE B IPOIECCE HATYpHBIX OOCIEIOBAHUI: CHUXKEHUE
IPOYHOCTH, MECTHBIC TIOBPESKACHUS WIM Pa3pylieHHs OeToHa; OOpBIB apMaTyphl, KOPPO3Us
apMaTypbl, HApyLlIEeHHE aHKEPOBKH M CLEIUIEHUS apMaTypbl ¢ OETOHOM; OlacHOe 00pa3oBaHue U
pPacKpbITHE TPEIIUH; KOHCTPYKTHUBHBIC OTKJIOHEHHS OT IPOEKTAa B OTACIBHBIX DIIEMEHTaX
KOHCTPYKLIMU M UX COCTUHEHUSX.

12.3.7 KoHCTpyKIHH, HE YAOBIETBOPSIONINE TPEOOBAHHUAM ITOBEPOYHBIX PACUYETOB IO
Hecylel cnoCOOHOCTH M HKCIUTyaTallMOHHOW MPUTOJHOCTH, MOJUIEkKAT YCUIICHUIO WM JUIsl HUX
JIOJDKHA OBITH CHIDKEHA DKCIUTyaTallMOHHAs Harpy3Ka.

JUis KOHCTpYKLUMH, HE YIOBJIETBOPSAIOUIMX TPeOOBAaHUSAM IOBEPOUYHBIX pAcueToB IO
OKCIUTyaTallMOHHON TIPUTOHOCTH, IOIYCKAETCS HE MPelyCMaTpUBaTh YCHUIICHUS JINOO CHIKEHHS
Harpy3k, eciau (akTHUeCKHe MpPOruObl MPEBHIAIOT JOMYCTUMbIE 3HAuU€HHs, HO He
NPEMSATCTBYIOT HOPMAJILHOW SKCIUTyaTallid, a TaKXkKe eciu (PaKTHIECKOE PACKPHITHE TPEIINH
IPEBBIIIAET JOMYCTUMBIE 3HAUEHUS], HO HE CO3/Ia€T OMACHOCTH pa3pyIleHHs.

12.4 Ycuiienne kejie300eTOHHBIX KOHCTPYKIU A

12.4.1 VYcuneHue xene300€TOHHBIX KOHCTPYKIUN OCYIIECTBISIOT C MTOMOIIBIO CTAIBHBIX
AJIEMEHTOB, OETOHA U ’KeJe300€TOHa, apMaTyphl U MOJIMMEPHBIX MaTepUaIIOB.

12.4.2 Tlpu ycuineHuu >keye300€TOHHBIX KOHCTPYKIMH CIelyeT YYHUTHIBaTh HECYILYIO
CIOCOOHOCTh KakK 3JIEMEHTOB YCHUJICHHUS, TaK U YCHJIMBAEMON KOHCTPYKIHMH. J{JIs1 TOTO JTOIKHO
ObITh O0ecleueHO BKIIOUEHHE B pabOTy 3JIEMEHTOB YCHJIEHHS M COBMECTHas uX paborta ¢
YCHJINBA€MOM KOHCTpyKIMen. [171st CHIIbHO MOBPEKICHHBIX KOHCTPYKUUH (1Tpu paspymienun 50 %
u Oonee ceuenus 6erona unu 50 % u Gonee muomaau ceyeHus: paboyeil apMaTypbl) 3JI€MEHTHI
YCHJICHHS CIIEAYeT PacCUMTHIBATh HAa TOJHYIO NIEHCTBYIONIYIO HAarpys3Ky, NMpH 3TOM Hecylmas
CIOCOOHOCTh YCHJIMBAEMON KOHCTPYKIIUH B pacyeTe He YUUTHIBACTCS.

[Tpu 3agenke TpemIMH C IIUPUHON PAacKpbITHS Oojee IOMyCTUMOM M Jpyrux IedeKToB
O6eToHa cieayeT oOecrneurnBaTh PAaBHOINPOYHOCTh YYAaCTKOB KOHCTPYKLMH, MOJABEPTHYBIIUXCS
BOCCTaHOBJICHHIO, C OCHOBHBIM OETOHOM.

12.4.3 PacueTHble 3HAUYEHHUS XapPaKTEPUCTUK MaTEPUAJIOB YCHJIEHHS MPHUHUMAIOT I10
NEHCTBYIOIMM HOPMAaTUBHBIM JIOKyMEHTaM.
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PacyerHble 3HaUEHUS XapaKTEPUCTHK MaTEPHATIOB YCUIIMBAEMOUN KOHCTPYKIIMU IPUHUMAIOT
UCXOJS W3 TMPOEKTHHIX IAHHBIX C YYE€TOM pe3yJbTaToB OOCIEIOBaHUsS COTJACHO MPaBHIIAM,
MPUHSTHIM MPU TOBEPOUHBIX pacyeTax.

12.4.4 Pacyer ycuIMBaeMOW >KeIe300€TOHHON KOHCTPYKIIMH CIEAYyeT MPOU3BOAUTH IO
o0LIMM TMpaBWJIaM pacyeTa >KeIe300€TOHHBIX KOHCTPYKLHMHA C y4eTOM HampsKeHHO-
J1e(OPMUPOBAHHOTO COCTOSIHHSI KOHCTPYKIIHH, TTOTyYEHHOTO €10 JI0 YCUJICHUS.

13 PacueT kej1e300€ TOHHBIX KOHCTPYKI[HiIf HA BLIHOCJIHBOCTH

131 Pacuer xene300€TOHHBIX KOHCTPYKLUMN Ha BBIHOCIHUBOCTH CJEIYET BBIMOIHSITH
npu  JEHUCTBUM  MHOTOKpPaTHO  MOBToOpsmoleics  (peryispHoi) Harpysku. [IpoBepka
COIPOTUBIICHUS MPHU pacyeTe Ha BHIHOCIUBOCTD BBIMOIHACTCS OTAEIBHO AJisi O€TOHA U apMaTyPBhl.

Pacuer Ha BBIHOCIMBOCTH BBINOJHSIOT IO YNPYrodM CTaauu ¢ TpemuHamu. Paboty
pacTsiHyTOro OETOHa U CXKaTOW apMaTyphl HE YUUTHIBAIOT U UX MPOYHOCTh HA BBIHOCIHUBOCTh HE
PacCUUTHIBACTCS.

13.2 Pacyer Ha BBIHOCIMBOCTH HEOOXOIAMMO MPOU3BOIUTH U3 YCIOBUMN, IPU KOTOPBIX
MaKCHUMaJbHbIC HAIMPSDKCHUS B CKAaTOM OETOHE W PACTSAHYTOW apMaType OT MOBTOPSIOMIEHCS
Harpy3kd HE€ MPEBBIIIAIOT PACUYETHBIX COMPOTHUBICHUWN OETOHAa M apMaTyphl Ha C)KaTue u
pacTsHKEHHE TI0 BBIHOCIUBOCTH COOTBETCTBEHHO.

13.3 Pacuernbie compoTuBieHUs O0eTOHa W apMaTypbl MO BBIHOCIMBOCTH B O0IIEM
CIIydae OMpeeIIIIOTCS ¢ Y4eTOM aCHMMETPHUH IIUKJIOB HATPYKEHUH, KIIACCOB OETOHA M apMaTypPhI
(II0 TIPOYHOCTH Ha CXKATHE M PACTKEHHE COOTBETCTBEHHO) s umcia rmkiaoB N = 2.10% ¢
WCIIOJb30BAHUEM HHCHAJAIONIEH KPUBOJIMHEWHOW 3aBUCHMOCTH, IOJIYYEHHOW Ha OCHOBAHUHU
OTIBITHBIX JIaHHBIX.

[Ipu ompeneneHUM pPACYSTHBIX COMPOTHUBICHUN OCETOHA IO BBIHOCIMBOCTH CIIEAYET
YUUTHIBaTh BUJ O€TOHA (TSKENbIN WM JIETKHI), a TAaK)Ke COCTOSTHUE OeTOHa Mo BIaXHOCTH. [Ipu
OTIPE/ICIICHUU PACUYCTHBIX COMPOTHBIICHUH apMaTyphl MO BBIHOCIWBOCTH CJICIYET YYHTHIBATH
HAJIMYUE CBAPHBIX COCTUHEHUH.

AcuMMeTpHsI TMKJIOB HAarpyXeHHW XapaKTepU3yeTCs OTHOIICHHEM MHUHUMAIBHBIX U
MaKCHMaJbHBIX HAMPSKEHUI B O€TOHE U apMaType B Mpejeiax MUKJIa U3MEHEHUs. Harpy3KHU.
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IIpunoxenne A

OcHoBHbIEe OyKBEeHHbIEe 0003HAYCHUS

Ycunus om enewtnux HAZCpY30K U 6030elicmeull 6 nonepedyHomM ceveHuu sjiemenma

M
M,

—HO =2

Rb,n
Rb, Rb,ser

Rbt,n
Rbt, Rbt,ser

Rb,loc
Rbp
Rbond

Rs, Rs,ser

RSW
RSC

Eb
Eb,red
Es
Es,red

€b0, Ebt0

Es0
€b,sh

Ob,cr
o

M3ruOaroIIMi MOMEHT;

M3ruOaloONMi MOMEHT C Y4YeTOM MOMEHTa YCWIHS IPEIBAPUTEIBHOTO
00>KaTusi OTHOCUTENIBHO LIEHTPA TAKECTU MPUBEIEHHOIO CEUSHMS;
IIPOJOJIbHAS CHIIA;

IIOTIEpeYHas CUIa;

KpyTALIUIA MOMEHT.

Xapaxmepucmuku mamepuailos

HOPMAaTHBHOE COTPOTUBJICHNE OETOHA OCEBOMY CXKATHIO;

pacueTHble COIPOTHUBIIEHUS OETOHAa OCEBOMY CXKAaTHUIO JUISL IPEdesIbHBIX
COCTOSIHMM COOTBETCTBEHHO IIEPBOM U BTOPOH TPYIIII;

HOPMAaTHBHOE CONPOTUBJIEHUE OETOHA OCEBOMY PACTKEHHUIO;

pacueTHbIE COIPOTUBIICHHUSI OETOHA OCEBOMY PACTSIKEHHIO VIS MPEAeSIbHBIX
COCTOSIHMI COOTBETCTBEHHO IEPBOI U BTOPOM I'PYIIIL;

pacueTHOe CONPOTUBIIEHUE OETOHA CMSITHIO;

nepeaaToyHas IpOYHOCTh OETOHA;

pacueTHOE CONPOTUBIIEHUE CLEIUIEHUS apMaTypbl C OETOHOM;

pacueTHble CONPOTHBIICHHUS apMaTypbl PACTSDKEHUIO [UIsl  NPEACIIbHBIX
COCTOSIHMM COOTBETCTBEHHO IIEPBOM U BTOPOH TPYIIII;

pacueTHOE CONPOTUBIICHUE NIONIEPEYHON apMaTyphl PacTSKEHUIO;

pacyeTHOE CONPOTHUBIICHUE apMaTypbl CKATHIO JUIS MPEACIBHBIX COCTOSIHUN
IIEPBOM I'PYTIIBL;

HavyaJIbHBIM MOAYJb YIPYTOCTH OE€TOHA MPH CKAaTUHU U PACTSKEHUU;
MIPUBEJICHHBIN MOy b 1eopMaluU CHKAaTOr0 OETOHA;

MOAYJIb YIPYTOCTH apMaTyphbl;
NPUBEICHHBI  MOAydb JAedopMaluu
PACTAHYTOM 30HE 2JIEMEHTA C TPEINHAMHY;
IpeJenbHble OTHOCUTEIbHBIE Ae(opManui OeToHa COOTBETCTBEHHO IIPH
PaBHOMEPHOM OCEBOM CKAaTUH U OCEBOM PACTKECHHM;

OTHOCHUTEJIbHBIE 1ehopMaIK apMaTyphl IPU HANPSLKEHUH, paBHOM Ry;
OTHOCHTEJIbHBIE JleopMallui YCaaKu OETOHa;

K03 HULIMEHT Noa3ydecTH OeToHa,
OTHOILIEHUE COOTBETCTBYIOLIUX
u 6eroHa Ep.

apMaTypbl, pPAacHoOJOXEHHOH B

Monynell  ympyroctu — apMaTtypbl  Es

Xapaxmepucmuku NOJIOHCEHUA I’lpOdOJleOIZ apmamypbsbl 6 NONEePeYHOM cedeHuu s1emenma

S
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0003HaYCHHE NIPOIOJILHON apMaTypBbl:

a) IpU HAJIMYMU CXKATOM M PACTAHYTOM OT JeMCTBUS BHELIHEH Harpys3Ku 30H
CEYEHMS — PACIOJIOKEHHOUN B PACTAHYTOM 30HE;

0) ©npu TOJHOCTHIO CXATOM OT JEHCTBUS  BHEUIHEH
CEYEHHMH — PACIIOJIOKEHHON Y MEHEE CKATOW rpaHy CEUECHMS;

B) IIPU ITOJIHOCTHIO PACTSHYTOM OT JE€HCTBUS BHELIIHEN HAarpy3KU CEUEHHMU:

Harpy3ku
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IUI1  BHELEHTPEHHO PpACTSAHYTBIX 3JIEMEHTOB — PacloNIOKEHHOW Yy Oosee
PaCTSAHYTOU I'PaHU CCUCHUS;

JUIL LEHTPAJIBHO-PACTSHYTBIX JJIEMEHTOB — BCCH B IIOIEPEYHOM CEYCHUH
JJIEMEHTA;

0003HaYeHHE NIPOI0JILHON apMaTyphl:

a) IpY HAJIMYMU CKATOM M PAcCTSHYTOM OT JEWCTBUS BHEUIHEW Harpy3KH 30H
CEUEHUS — PACIIOJIOKEHHOU B CXKATOU 30HE;

0) mpU MOJHOCTBIO C)KATOM OT JEHCTBHS BHELIHEW HArpy3Kd CEUCHHH —
pacroyiokeHHOH y OoJiee CKaTOM IpaHu CEeUeHMS,;

B) IIpH IOJHOCTBIO PACTSAHYTOM OT JEMCTBMSI BHEIIHEW HArpy3KH CEUYECHUU
BHELEHTPEHHO  PAaCTAHYTBIX  OJJIEMEHTOB — PACIOJIOKEHHOW Yy  MEHee
pacTSIHYTOW I'PaHU CEUCHUSI.

Feomempuqecmte xapakmepucmuKku

LIMPYHA IPSAMOYTOJIBHOTO CEUEHUS;
HIMpUHA pedpa TaBPOBOI'O U IBYTaBPOBOT'O CEUECHUH;
IIMpYHA IIOJIKK TaBPOBOTO M JBYTaBPOBOIO CEYEHHUH COOTBETCTBEHHO B
PacTSIHYTOM U CKaTOM 30HAX;
BBICOTA IPSMOYTOJIbHOTO, TABPOBOT'O U JBYTaBPOBOI'O CEUECHMIA;
BBICOTA IIOJKH TaBPOBOI'O M JIByTaBPOBOI'O CEYEHUN COOTBETCTBEHHO B
pacCTSIHYyTOM M CKaTOM 30HaX;
paccTosiHiEe OT PaBHOJEHCTBYIOILIEH YCHIIMM B apMaType COOTBETCTBEHHO S U
S’ no Gmmkaiiieil rpaHu ceYeHus;
pabouasi BbICOTa CeYeHUs], paBHas cooTBeTcTBeHHO h—au h —a';
BBICOTA CXKATOH 30HBI OETOHA;
OTHOCHTEJIbHAs BbICOTA C’KAaTOM 30HbI O€TOHA, paBHasg X ;

h0
paccTosiHuEe MEXy XOMyTaMH, U3MEPEHHOE 110 JIJIMHE 3JIEMEHTA;
SKCHEHTPUCUTET MpPOAONbHOM cmiibl N OTHOCHTENBHO LIEHTpa TKECTU
MIPUBEICHHOTO CeueHus, onpenensemsiii ¢ yaerom 7.1.7 u 8.1.7;
paccTosiHMS ~ OT TOYKM  NPUJIIOKEHHUS  MpojoipHOM cwiel N - 10
paBHOAEHCTBYIONIEH YCHIIUI B apMaType COOTBETCTBEHHO S U S”;
SKCLEHTPUCUTET YCUIIUS MPEIBAPUTENILHOTO 00XaTHsI OTHOCUTEIBHO LIEHTpa
TSYKECTH NIPUBEICHHOIO CEUEHUS;
paccTositHuE OT HEUTPAIBHOW OCH [0 TOYKM TNPWIOKEHUS YCHIUSA
IPEBAPUTENILHOTO 00KaTHs C Y4eTOM M3THOAroIero MOMEHTa OT BHEIHEH
Harpys3Ku;
paccTosiHiEe OT TOYKH MPUIIOKEHUS YCUIIHs IpeaBapuTenabHoro odxarus Ny ¢
Y4E€TOM M3THUOAIOLIero MOMEHTAa OT BHEUIHEM Harpys3ku J0 LIEHTpa TAXKECTH
PacTSIHYTOM WM HAMMEHEE C)KaTON apMaTyphl;
MIPOJIET 3JIEMEHTA;
JUIMHA 30Hbl aHKEPOBKH;

119



CII 63.13330.2018

Ap
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Ared
Aloc

| red

P, Np

P, P

Gsp

AGsp
Obp
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JUTMHA 30HBI TIEpeAayy MpeIBapUTEIbHOTO HAMIPSDKEHHSI B apMaType Ha OETOH;
pacdeTHas JIMHA DJIEMEHTA, IIO/BEPTrarolerocss JACHCTBUIO CHKUMAIOIIEH
MPOAOJIBHOM CHUJIBL;

pagryc MHEPHHH MOINEPEYHOr0 CEUCHHs 3JIEMEHTAa OTHOCUTEIBHO IIEHTpA
TSHKECTH CEUCHUS;
HOMUHAJBHBIA  THAMETP
HOTIEPEYHON apMaTyphl;
TUTOIIA N CEYEHUS apMaTypbl COOTBETCTBEHHO S U S

IUIOIA/Ib CEYEHUS XOMYTOB, DACIIOJIOKCHHBIX B OJHOW HOPMAJIBHOM K
MIPOIOJILHOM OCH 3JIEMEHTA TIOCKOCTH, TIEPeceKarolieil HAaKIIOHHOE CEYCHUE;
K03 (HUIIMEHT apMHPOBAHMA, OIpPEIEISeMbli KaK OTHOIICHHE IUIOIAIN
CeYeHHs apMaTypbl S K IUIOIIAAX MONEPEYHOro ceyeHus siementa b-ho Oe3
ydeTa CBECOB CKATBIX M PACTAHYTHIX MOJOK;

IUTOIIA/Ib BCEro OETOHA B IMONIEPEYHOM CCUCHHUU;

TUIOIIAJb CEYECHHUsI OETOHA CHKATON 30HBI;

IUIOIIA/(b CEYEHUs OETOHA PACTSHYTON 30HBI;

TUTOIIAb IPUBEICHHOTO CEYCHUS DIIEMEHTA,;

IUIOIIAIb CMATHS OETOHA,

MOMEHT HWHEpIMH CEYCHHsS BCEro OeTOHAa OTHOCHUTEIIFHO IIEHTPA TKECTH
CEUYCHUS DJIEMEHTA;

MOMEHT UHEPIIH IPUBEJACHHOTO CEYCHUS AIIEMEHTa OTHOCUTENFHO €T0 IEHTpa
TSDKECTH;

MOMEHT COTPOTUBJICHUS CEUYCHHS DJIEMEHTa JUIsl KpAHEro pacTsSHYTOTrO
BOJIOKHA.

CTCp)KHGfI COOTBETCTBCHHO HpO,Z[OJ'II:HOﬁ u

Xapaxmepucmuku npedeapumeﬂbHO HANDPANCEHHO2O dllEeEMeHma

yCUIIME TPEBAPUTEIBLHOTO0 O0XKaTUS C Y4ETOM MOTeph MPEABAPUTEIHHOTO
HalpsDKEHUsT B apMarype, COOTBETCTBYIOIIMX paccMaTpuBaeMOM cTaauu
paloThI 27IeMEHTa;

yCWJIME B HalpsSraeMoi apMaType C y4eTOM COOTBETCTBEHHO IEPBBIX U BCEX
MOTEPH MPEIBAPUTEIBLHOTO HANPSHKEHHUS;

MIpe/IBAPUTENIbHOE HAIPSHKEHUE B HANpAraeMoi apMaType C y4eTOM IMOTepb
MpPEABAPUTEIIBHOTO  HANpPSKEHHUS B apMarype,  COOTBETCTBYIOIIUX
paccMaTpuBaeMoi cTauu paboThl 3JIEMEHTA;

MOTEPH MPEBAPUTEIBLHOTO HANPSHKEHUS B apMaType;

C)KMMAIOILIME HAMpSKEHUs] B OETOHE B CTAJUH MPEABAPUTEIBHOIO 00XKaTHS C
Y4€TOM MOTEPH NMPEBAPUTEIHHOTO HAIPSHKEHUS B apMaType.
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Hpuioxkenne b
Pacuer 3aKkjIaaHbIX geTajiei

b.1 Pacuer HOPMAJIbHBIX aHKEPOB, IIPUBAPCHHBIX BTAaBpP K IIJIOCKHUM J3JIEMCHTaM CTaJIbHBIX
3aKJIaJHBbIX I[eTaJIefI, Ha JIeiiCTBUEC 1/13r1/16a10nmx MOMCHTOB, HOPMAJIbHBIX U CABHUTAOMIUX CUJI OT
CTaTHYCCKOM HarpyskKH, pacIlOJIOKCHHEIX B OHHOﬁ IJIOCKOCTH CUMMCTPHH 3aKHa,I[HOI>'I JACTalIn,
IMPOU3BOIAT U3 YCIOBHUA

Q. i N.. .
ang Al o4 (B.1)
Qan,j,O Nan,j,o
rac Nan i~ HaI/I6OJ'IbI_Hee paCT}IFI/IBaIOH_[ee YCI/IJ'H/IC B OJHOM pﬂl[y aHKepOB, paBHOGZ
M N
Nan,j =—+—: (B.2)
Z nan
Qan’ J — — CABHI'AKOIIICC yCI/IHI/Ie, HpI/IXOI[}II_IleeC}I Ha OUH p}II[ aHKepOB, paBHoe:
Q-0,3N},
Qan,j = — an . (B.3)

an

an — HauOOJIBIIIEE CKUMAIOIIEE YCHIIUE B OJHOM PsIy aHKEPOB, OIpeesieMoe 1o ¢hopmyie

M N
Ny = ———. B.4
o (B4)

Qan, j,0 ~ CABUIAOLIAsl CHJIA, BOCIPUHUMAEMasi aHKePaMH, OLPEACIISIeTCs [0 popMyJie

Qan,j,0 = ¥ssh~Aan,j VRoRs (B.5)

rae Yssh ~Kod(GUUUEHT, NpuHUMAaEMbIi paBHbIM 1,65,
Nan jo ~TIpENENbHAs  pacTATMBAOMIAs CHIIA, BOCIPHHHMAaEMas OIHMM PSJIOM aHKEPOB,

OTIPEACIISAIOT 1O (hopMyIie
I\lan,j,o =R 'Aan,j- (b.6)

B ¢opmynax (b.1)—~(b.6):

M, N, Q — MOMEHT, HOpMaJbHasi U CABHUTAIOLIAS CHUIIBI, JCUCTBYIONINE HAa 3aKJIQJHYIO JETalb
COOTBETCTBEHHO; MOMEHT ONpEICNSAETCS OTHOCHTEIBHO OCH, PAcCIOJIOKEHHOW B
MJIOCKOCTH Hapy>KHOW T'paHW TIIACTUHBI M MPOXOJAIIEH uepe3 LEHTP TSKECTH BCEX
aHKEPOB;

Nan —YUCIO PSAJOB AaHKEPOB BJOJIb HAMpaBJICHHUS CIBUTAIONIEH CHIIBI; €Cld  He
obecrieunBaeTCss paBHOMEpHAs Tiepenada cABUTAOmed cwibl Q Ha Bce psIbI
aHKEpOB, TO MPHU OMpEeNeNIeHuH caBuraromero ycunuss Qan yduuThIBaeTcs He Oolee
YETBIPEX PSJIOB;

Z — pacCcTOsIHUE MEX]ly KpallHUMU PsiIaMU aHKEPOB;
Agn, j —CyMMapHasi IUIOLIa[b IONEPEYHOTO CEYCHHUs] aHKepOB HAMOOJee HAIPSDKCHHOTO

psana.
[Tnomane cedeHHs] aHKEPOB OCTANBHBIX PSIOB JOJHKHA MPUHUMATHCS PABHOM TLIOIIATH
CEYeHHUs aHKEepPOB HanboJiee HANPSKEHHOTO psijia.
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B ¢popmynax (b.2) u (b.4) HopmanbHas cuna N CUUTAIOT OJI0KUTEIBHOM, €M HarpaBiieHa
OT 3akJIagHOM neranu (pucyHok b.1), m oTpuiaTenbHONM — €CiM HampaBlieHa K Heil. B ciydasx,
koraa Nan moydaeTr oTpunareiabHoe 3HaueHue, 1o B popmyse (b.3) npuaumaror N an = N.

[Ipu pacnosioxkeHUM 3aKJIaHOM JIeTaldu Ha BepxHeH (Impu OETOHUPOBAHUU) MOBEPXHOCTHU
uznenust 3HaueHue N'an IPUHUMAIOT PaBHBIM HYIIIO.

Pucynok b.1 — Cxema ycusinii, 1eliCTBYIOIIUX HA 3aKJIAJTHYIO 1eTAlb

b.2 B 3axiagHoll neTanu ¢ aHKepaMmu, NPUBApPEHHBIMU BHAXJIECTKY IOJ YIJIOM OT 15° 110
30°, HaKJIOHHBIE aHKEpPBl PACCUMTHIBAIOT Ha JeiicTBue capuratomend cuwibl (mpu Q > N,
rae N — orpsiBaromias cuia) no Gpopmyiie

'
Aan,inc = %‘fl\lm’ (b.7)

r7i€ Aan,inc — CyMMapHas IJI011a/1b [IOIEPEYHOI0 CEUEHNS HAKJIOHHBIX aHKEPOB;

N an — o popmyae (b.4).

[Tpu 3TOM TOIKHBI YCTaHABIMBATHCS HOPMAJIbHBIE aHKEPHI, PACCUNTHIBAEMBIE TI0 (OpMyIIe
(B.1) npu 3nauenusix Qan, paBubix 0,1 caBuraromiero ycuius, onpezaensemoro no gopmye (b.3).

b.3 KoHCTpyKImsi cBapHBIX 3aKJIQJHBIX JAETalell C MPUBAPEHHBIMH K HUM 3JEMEHTaMH,
NepeaoMMHI Harpy3Ky Ha 3aKkjiagHble JeTajlH, JO0JDKHAa oOecreynBaTh BKJIIOUYEHUE B paboTy
AQHKEPHBIX CTEpPKHEH B COOTBETCTBHM C IPUHATOM pPACUETHOM CXEeMOM. BHemHue 3JIeMEHTHI
3aKJIaIHBIX JI€Taled U X CBapHbIE coelnHEHus paccuuThiBatoTcs coryacHo CIT 16.13330. Ilpu
pacuere IJIaCTUH U (JaCOHHOTO IIPOKATa Ha OTPHIBAIOILYIO CUITy IPUHUMAETCSI, YTO OHU IIAPHUPHO
COEZIMHEHBI C HOPMaJIbHBIMH AHKEPHBIMH CTEPIKHIAMU.

Kpome Toro, TtonmmmHa 1utacTuHbl { pacyeTHOM 3aKJIAJHOM JAeTald, K KOTOpOM
NPUBApPHUBAIOTCS BTaBp aHKEPHI, JOJHKHA MPOBEPATHCS U3 YCIOBUS

t20,25dan:—s, (B.8)

5q

rie dan — THAMETP aHKEPHOT'O CTEPIKHS, TPEOYEeMBbIii IO pacyerTy;
Rsq — pacueTHOe COMpOTHUBIIEHUE CTallK Ha cpe3, mpuHuMaemoe coriacuo CIT 16.13330.

J171s1 TUTIOB CBapHBIX COCTMHEHMH, 00€CTIEUNBAIOIIINX OOJIBITYIO 30HY BKIIOUCHUS TIACTHHBI
B pabOTy TpH BBIPHIBAHUM U3 HEE AHKEPHOTO CTEPXKHS M COOTBETCTBYIONIEM OOOCHOBAaHUU
BO3MOYKHA KOppeKTHpoBKa ycioBus (b.8) 11 yMeHbIIeHNsI TOIIIMHBI TIIIACTHHBL.

TonmmuHa TIACTUHBI AODKHA TAKXKE YIOBJIETBOPITH TEXHOJOTHYECKUM TPEOOBAHMSIM IO
CBapke.

b.4 Ilpu HanuuuM pacTATUBAIOIINUX YCUIIUH BO BCEX HOPMAIbHBIX WJIM HAKJIIOHHBIX aHKEpax,
MPUBAPEHHBIX K IUIOCKAM DJIEMEHTaM 3aKJIaJHOW JeTaid, HEO0OXOJAMMO TMPEeIyCMOTPETh
obOecrieueHre TPOYHOCTH OETOHA Ha BBIKAIBIBAHUE IO COOTBETCTBYIOIIUM TTOBEPXHOCTSIM
BBIKAJIBIBAHUS.
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Pacuer Ha BbIKanbIBaHME JOIYCKAETCS HE MPOU3BOJAUTH, €CIU KOHIIBI aHKEPOB 3aBEJICHBI 3a
IIPOJIOJIBHYIO apMaTypy, PAaclOJIOKCHHYIO y HMPOTUBOIIOJIOKHON OT 3aKJIAJHOM JEeTalu I'PaHU
JKEJIe300€TOHHON KOHCTPYKIMHU, a YCUJIEHUS aHKEpOB B BHJAE IUIACTUH WM TONEPEYHBIX
KOPOTBILLIEH 3aLEIISIOTCS 3a CTEPKHU IPOAO0IbHON apMaTyphbl IuaMeTpoM: He MeHee 20 MM — Ipu
CUMMETPUYHOM 3aLICIUIEHUH, HE MeHee 25 MM — Npu HecuMMeTpuuHoM. IIpm sTom yuactok
XKene300eTOHHOW KOHCTPYKIIMHM MEXAYy KpalHUMH pslaMH aHKepOB HpPOBEpsiETCS Ha JIEHCTBHE
COOTBETCTBYIONIEH MONEPEYHOUN CHJIBI.

[Ipy nelcTBMM CHBUTAlOIIMX YCWUJIMK HA 3aKJIAJHYIO JETaldb II0 HAIPaBJICHUIO K Kparo
KeJIe300€TOHHOM KOHCTPYKIIMHU TakKe He0OX0IMMO MpeaycMaTpuBaTh o0ecrieueHrne MpoYyHOCTH
Ha OTKaJIbIBaHKE OETOHa.
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IIpunoxenune B
Pacyer KOHCTPYKTHBHBIX CHCTEM

B.1 Pacuer Hecynmx KOHCTPYKTUBHBIX CUCTEM JIOJKEH BKJIIOYATh:

ONpe/ieIeHne YCUIMH B DJIEMEHTAaX KOHCTPYKTUBHOW CHUCTEMbl (KOJOHHAX, IUIMTaX
HEPEKPBITUI U MOKPBITUS, PYHAAMEHTHBIX IIJIMTAX, CTEHAX, SApax) U yCUIMH, NeHCTBYIOIUX Ha
OCHOBaHMA (HYyH/IAMEHTOB;

ONpEeCIICHNE IEPEMEUICHU KOHCTPYKTMBHOM CHCTEMBI B II€JIOM M OTIENIbHBIX €€
AJIEMEHTOB, a TAK)KE YCKOPEHUH KOJIeOaHMs MEPEKPHITUI BEPXHUX dTaKEH;

pacyer Ha yCTOWYMBOCTh KOHCTPYKTUBHON CUCTEMBI (YCTOMYMBOCTb ()OPMBI U IOJI0KEHUS);

OLIEHKY HECYIIEeH criocoOHOCTH U eOopMaliii OCHOBAHUS;

OLICHKY COIIPOTUBJISIEMOCTH KOHCTPYKTUBHOM CHUCTEMBI IPOIPECCUPYIOLLEMY PA3PYILIECHUIO
(B OT/ICNBHBIX CITydasix).

B.2 Pacyer Hecymeil KOHCTPYKTHBHOM CHCTEMBI, BKIIIOYAIOUIEH HaA3E€MHBIEC U II0I36MHbIE
KOHCTPYKIMU M (YHIAMEHT, CJIEAyeT MPOM3BOAMTH MJsl CTaJWU SKCIUTyaTauuu. B ciydae
CYLIECTBEHHOTO M3MEHEHMsI PacueTHOM CUTyallMM B IPOLIECCE BO3BEACHHUS pacdeT Hecyllen
KOHCTPYKTUBHOM CHCTEMBI CIIE€AyeT IPOU3BOJIUTH JJI BCEX IIOCIENOBATEIbHBIX CTaauil
BO3BEJICHUS, IPUHUMAs PACYETHBIE CXEMBI, COOTBETCTBYIOIINE PACCMATPUBAEMBIM CTaHSIM.

B.3 Pacuer Hecyieil KOHCTPYKTUBHOM CHUCTEMBI B O0ILIEM CIy4ae CleIyeT NPOU3BOAUTH B
IPOCTPAHCTBEHHOW IIOCTAHOBKE C YYE€TOM COBMECTHOW pPa0OThl HAJ3€MHBIX M I0A3EMHBIX
KOHCTPYKIUH, pyHIaMEHTa U OCHOBAHUS 11O/ HUM.

B.4 TIpu pacuete HeCcylMX KOHCTPYKTUBHBIX CUCTEM, COCTOSIIIUX U3 COOPHBIX 3JIEMEHTOB,
CJIEIyeT yUYUTHIBaTh OAATIUBOCTb UX COCAUHEHUH.

B.5 Pacyer HecymuX KOHCTPYKTHBHBIX CHUCTEM CIIELYET NPOU3BOAUTH C IPUMEHEHHUEM
JMHEWHBIX U HETHMHEHHBIX Ae(POpPMaIMOHHBIX (’KECTKOCTHBIX) XapaKTEPUCTUK KeJIe300€TOHHBIX
3JIEMEHTOB.

Jlunetinpie neOpPMAMOHHBIE XapaKTEPUCTUKH KeTe300€TOHHBIX AJIEMEHTOB OIPEIEISIOT
KaK JUIs CIUIOLIHOTO YIIPYIOro Tela.

Henuneiinble nedopmanioHHbIE XapaKTEPUCTHKU KEJE300€TOHHBIX DJIEMEHTOB IpHU
U3BECTHOM apMUPOBAHHUM CJEIYET ONpPENeNiTh C yYETOM BO3MOXHOIO 00Opa30BaHMs TPEIIUH B
MOTEPEYHBIX CEUEHMSX, a TakXKe C Y4eTOM pa3BUTHUS HEYyNpyrux nedopmanuil B OeTOHE U
apMarype, COOTBETCTBYIOIIUX KPATKOBPEMEHHOMY U JTUTEIBHOMY JCHCTBUIO HArPY3KH.

B.6 B pesynbraTe pacuera Hecyllell KOHCTPYKTUBHOM CHUCTEMBI JOJIKHBI OBITh
YCTAHOBJIEHBI: B KOJIOHHAX — 3HAU€HUsI IIPOJIOJIbHBIX U MIONEPEUHBIX CHJI, U3rHOAI0IINX MOMEHTOB;
B IUIOCKHUX IIJIUTAX MEPEKPBITUH, TOKPBITUS U (PYHIaMEHTOB — 3HAUEHUS N3rMOAI0IINX MOMEHTOB,
KpPYTSIIUX MOMEHTOB, NONEPEYHBIX U MPOJIOJIBHBIX CWJI; B CT€HAaX — 3HAYECHMs IIPOJOJIBHBIX U
CABUTAIOIIUX CUJI, U3TUOAIOIINX MOMEHTOB, KPYTAIIMX MOMEHTOB U MONEPEYHBIX CHIL.

Onpenenenue ycuiMidi B 2JIEMEHTaX KOHCTPYKTUBHOW CHCTEMBI CIEAYET NPOU3BOAUTH OT
JENCTBUS paCYETHBIX MOCTOSHHBIX, IJIUTEIbHBIX U KPATKOBPEMEHHBIX HATPY30K.

B.7 B pesynabrare pacuera Hecylield KOHCTPYKTMBHOW CHCTEMBI JIOJDKHBI OBITh
YCTAHOBJIEHbl 3HAYEHUS BEPTUKAJIbHBIX NEpeMelleHUl (MporndoB) MepeKpbITU M MOKPBITHH,
TOPU30HTAJIBHBIE TIEPEMELICHHUS] KOHCTPYKTMBHOM CHUCTEMBI, a JUIsl 3J1aHUM IOBBIILIEHHOU
TAXKHOCTHM — TaKXX€ YCKOPEHHsS KojeOaHUN TMepeKphITUi BEpXHUX JdTaxeill. 3HaueHue
nepeMeleHi ¥ YCKOpEeHHUs Koye0aHUH He JOJDKHO MPEBbIATh JOMYCTHUMBIX 3HAuCHHH,
YCTaHOBJICHHBIX COOTBETCTBYIOLUIUMHI HOPMATUBHBIMU JTOKYMEHTaMH.

['opu3oHTanbHBIE IEPEMEIIEHUSI KOHCTPYKTMBHOM CHCTEMBI CIEAYET ONPENENATh OT
JENCTBUS pacueTHBIX (U1 MPEIeIbHBIX COCTOSTHUI BTOPOM T'PYIIIbI) MOCTOSHHBIX, ATUTEIbHBIX
Y KPaTKOBPEMEHHBIX TOPU30HTAIbHBIX U BEPTUKAIBHBIX HarPy30K.

BepTukanbhble nepemenieHus (mporuObl) NepeKkpbITU U MOKPBITUHN CIIEAYET ONPEAEISATh OT
JENCTBUS HOPMATUBHBIX IOCTOSIHHBIX U JJIMTENIbHBIX BEPTUKAIbHBIX HATPY30K.
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JKecTkoCcTHBIE XapAKTEPUCTUKHU 3JIEMEHTOB KOHCTPYKTUBHOM CUCTEMBI CIIEy€eT IIPUHUMATh
C Y4eTOM apMHMpOBAHUS, HAJMUYUS TPEIIMH M HEyNnpyrux aedopmaruii B OeTOoHE M apmarype
corjracHo 8.2.26, 8.2.27.

Yckopenust KoneOaHul MEePEeKPHITHIA BEPXHHUX 3TAXEW 3MaHHs CIEAYeT ONpPEAesaTh MPH
JICUCTBUU ITYJIbCAIIMOHHON COCTABJISAIONIEH BETPOBOM HArPy3KH.

B.8 Ilpu pacuere Ha yCTOMYMBOCTb KOHCTPYKTMBHOH CHCTEMBI CIIEAYET IPOU3BOJIUTH
IPOBEPKY YCTOMYMBOCTH (hOPMBI KOHCTPYKTUBHOW CUCTEMBI, a TAKXKe YCTONYNBOCTU HOJIOKEHUS
KOHCTPYKTUBHOW CUCTEMBI Ha ONPOKU/IBIBAHUE U HA C/IBUT.

B.9 Pacyer Ha yCTOMYMBOCTb KOHCTPYKTUBHOM CHCTEMBI CIIelye€T MPOU3BOAUTH Ha
JICHCTBUE PpACYETHBIX IIOCTOSHHBIX, JUIMTEIBHBIX M KPAaTKOBPEMEHHBIX BEPTUKAIBHBIX H
TOPU30HTAIIBHBIX HArPY30K.

[Ipu pacuere yCTOWYMBOCTH (OPMBI KOHCTPYKTHBHOW CHUCTEMBI IKECTKOCTHBIC
XapaKTEPUCTUKU HIEMEHTOB KOHCTPYKTUBHOM CHCTEMBbl NPUHUMAIOT C y4E€TOM APMHUPOBAHUA,
HAJIMYMS TPEUIMH M HEYNpyrux nedopmanuii B 0eTOHE M apMaType. 3amac Mo yCTOHYMBOCTH
(dhopMBI TOJKEH OBITh IBYKPATHBIM U OoOJIee.

IIppu pacuere yCTOMYMBOCTH IIOJIOKEHHUsS KOHCTPYKTHBHBIE CHUCTEMBI  CIEHYET
paccMaTpuBaTh Kak jKeCTKOe Helle(hOpMUPOBAHHOE TEJIO.

IIpn pacuere Ha ONPOKUABIBAHUE YIEP>KUBAIOIIUKA MOMEHT OT BEPTUKAJIBHON Harpy3Ku
JOJDKEH IPEBBIIATh  ONPOKUIBIBAIOIIMNA MOMEHT OT TOPHU3OHTAJIbHOW HArpy3ku C
koo dunmentom 3amnaca 1,5.

IIpu pacuere Ha CABUI YJEP)KUBAKOIIAsd TOPU3OHTAIbHAs CHJIA JOJDKHA IIPEBBILIATH
JIEMCTBYIOIIYIO CABUTAIONIYIO CHITY ¢ KodddummenTom 3amaca 1,2. [Ipu 3Tom cienyer yauTsiBaTh
HaunOoJsiee HeOIaronpusATHbIE 3HAUCHHS KOO GHUIMEHTOB HAIEKHOCTH [0 Harpys3Ke.

B.10 Pacuer Ha yCTOWYMBOCTH MPOTHB MPOTPECCUPYIOIMIETO pPAa3pYLICHUS JOHKEH
o0ecreunBaTh MPOYHOCTh U YCTOHYMBOCTH ()OPMBI KOHCTPYKTHBHOH CHCTEMBI B LIEJIOM IpHU
BBIXO/I€ U3 CTPOS OJIHOTO KaKOro-I10o0 3JieMEeHTa KOHCTPYKTUBHOM CHCTEMBI (KOJIOHHBI, y4acTKa
CTEHbI, yYacTKa HEPEKpBITUS) M BO3MOXKHOM IIOCIIEAYIOLIEM pa3pylIeHUN OIu3iIexamux
aneMeHToB. Kpome Toro, B 000CHOBaHHBIX CIIy4asX pacCMaTpUBAETCs pacueTHas CUTyalus C
BBIXOJIOM M3 CTpPOsI YaCTH OCHOBaHMA MoA (yHIaMEeHTaMM (Hampumep, B ciiyyae oOpa30BaHUS
KapCTOBBIX ITPOBAJIOB).

B.11 Pacyer Ha yCTOWYMBOCTH IPOTHUB MPOIPECCUPYIOLIETO PA3PYLICHUS CIEAYET
NPOU3BOJIUTL NpU JEHCTBUM HOPMATHUBHBIX BEPTUKAIbHBIX HArpy30K C HOPMATHBHBIMU
3HaYeHUSMHU CONPOTUBIIEHHS OETOHA U apMaTyphI.

B.12 OuenuBarh Hecyllylo CIIOCOOHOCTh U JedOopMaliid OCHOBAHUS CIEIYET COTJIAaCHO
COOTBETCTBYIOIIMM HOPMAaTHBHBIM JOKYMEHTaM IIpH [JEHCTBUM YCWINH Ha OCHOBAHHE,
YCTaHOBJIEHHBIX IIPU pacyeTe KOHCTPYKTUBHON CUCTEMBI 3/1aHUS.

Meroasbl pacyera

B.13 Pacuer KOHCTPYKTHBHBIX CHCTEM IPOU3BOJAT METOJIaMU CTPOUTEIHHOW MEXaHUKHU.
[Ipu sTOM B 0OLIEM ciy4yae HPUMEHSIOT METOJ KOHEYHBIX 3JIEMEHTOB, METOJ] KOHEYHBIX
Pa3HOCTEN U IPYTUe YUCIECHHBIE METOIBI.

B.14 Jlns oueHkH Hecyledl crioCOOHOCTH MEPEKPBITHI OMyCKaeTcs MPUMEHSATh METOJ
IIPEAEIIBHOIO PAaBHOBECHS.

B.15 Pac4er KOHCTPYKTUBHOM CHCTEMBI METOJIOM KOHEYHBIX 3JIEMEHTOB IIPOM3BOIAUTCS KaK
MPOCTPAHCTBEHHOM CTaTUYECKU HEOPEIETUMON CUCTEMBI.

B.16 MonenupoBanue KOHCTPYKTHBHBIX CHCTEM TIPOM3BOASAT C IPUMEHEHUEM
000JI04E€YHBIX, CTEP’KHEBBIX U, TPU HEOOXOIUMOCTH, 0O BEMHBIX KOHEUHBIX 3JIEMEHTOB.

B.17 Ilpum co3maHMm HPOCTPAHCTBEHHOM MOJENIN KOHCTPYKTUBHOM CHCTEMBI CIEAYET
YUUTBHIBaTh XapaKTep COBMECTHOH pabOThl CTEP’KHEBBIX, 000JIOUEYHBIX U OOBEMHBIX KOHEUHBIX
3JIEMEHTOB, CBSI3aHHBIN C Pa3IMYHBIM YHCIIOM CTETMEHEH CBOOOJBI Il KaXKIOr0 U3 yKa3aHHBIX
AJIEMEHTOB.

B.18 JlepopmaTuBHBIE CBOWCTBA OCHOBAaHHUS CIEAYeT YYHUTHIBATh NPUMEHEHHUEM
OOLIENPUHATHIX PACYETHBIX MOJIEICH OCHOBAaHMSI, Pa3IMUHBIX THUIIOB KOHEYHBIX AJIEMEHTOB WUJIU
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KpaeBbIX YCJIOBHUH C 33JJaHHOM NOJATIIMBOCTBHIO, MOAEIMPOBAHUEM BCEr0 MaccHBa I'PYHTa IOJ
3MaHuEM M3 OOBEMHBIX KOHEUHBIX JJIEMEHTOB, WJM KOMIUIEKCHO — C NPUMEHEHHEM BCEX
BBIILICIIEPEUNCIIEHHBIX METO/IOB.

B.19 Ha nepBoii ctaguu pacuera KOHCTPYKTUBHON CUCTEMBI 1e()OPMATUBHOCTh OCHOBAHHMSI
JIOITyCKAETCS] YYUTHIBATH C MOMOIIBIO0 KO3 PHIIMEHTa TOCTENHN, IPHHUMAEMOT0 110 YCPEIHEHHBIM
XapaKTEPUCTUKAM IPYHTOB.

B.20 Ilpu ucnosib30BaHUM CBAMHBIX WM CBAWHO-TUTMTHBIX (DYHIAMEHTOB CBaW CIICTyET
MOJIEJIMPOBATh KaK eJlIe300€TOHHbIE KOHCTPYKLMHU WM yYUTHIBaTh UX COBMECTHYIO paboTy C
TPYHTOM OO0OOIIEHHO, paccMaTpuBasi OCHOBAaHME KaK €IUHOE I1eJoe C MPUBEICHHBIMU
K03 pHLIMEeHTaMU TTOCTENH.

B.21 Ilpm mnocTpoeHUM KOHEYHO-3JIECMEHTHOM pacyeTHOM MOJEIM pasMepsl U
KOH(HUTypalMio KOHEYHBIX DSJEMEHTOB CJEAyeT 3aJaBaTh, HCXOAI M3 BO3MOXKHOCTEH
MPUMEHSEMbIX KOHKPETHBIX pAacyeTHBIX MPOrpaMM, MU TMPUHUMATh TaKUMHU, YTOOBI Oblia
o0ecrieyeHa HeOOXOJMMAast TOYHOCTD OIPEAEeSICHHS YCHUIIHIA 110 JUITMHE KOJIOHH M 1O TUIOLIA/IU IITHT
NEePEeKPBITH, PyHIAMEHTOB U CTEH.

B.22 XecTkocTHBIE XapaKTEpUCTUKU KOHEUHBIX 3JIEMEHTOB Ha MEPBOHAYAIBHOM CTaauu
pacueTra KOHCTPYKTUBHOM CUCTEMBI, KOT'/1a apMUPOBAHNE KOHCTPYKIIMI €lle HE U3BECTHO, CIIETYET
OIpPEAEIIATh N0 JUHENHBIM 1e(POPMALIMOHHBIM XapaKTEPUCTHKAM.

B.23 Tlocne ompenenenusi TpeOyeMOro CoAep KaHHsl apMaTypbl B IUIMTaX MEPEKPHITHI U
MOKPBITUH CIIEAYET TPOU3BECTH JONOJHHUTENBHBIM pacyeT NPOruOOB 3TUX KOHCTPYKIIHM,
NPUHUMAs YTOUYHEHHBIE 3HAYEHMs] M3THOHBIX >KECTKOCTHBIX XapaKTEPHUCTUK IUIUT C YYETOM
apMHUpOBaHMS B JIByX HallpaBJICHUSX.

B.24 PekomeHnyeTcCsi BBIIIOJHUTH TakK€ JOMOJHUTEIBHBIM pacuyeT KOHCTPYKTHBHOU
CHCTEMBI Ui 0OJiee TOYHOW OIICHKH H3THOAIONIMX MOMEHTOB B JJIEMEHTAaX NEepPEKPBITHIA,
MOKPBITUI U (YHAAMEHTHBIX IJIUTAX, & TAK)KE MPOJOJIBHBIX CHUJI B CTEHAX M KOJIOHHAX C YYETOM
HEJIMHEWHBIX KECTKOCTHBIX XapaKTEPUCTUK KOHEYHBIX 3JIEMEHTOB.

B.25 Pacuer KOHCTPpYKTUBHBIX CHCTEM METOJOM KOHEYHBIX JJIEMEHTOB CJEAyeT
POM3BOJIUTH C IPUMEHEHHUEM CIIEHUAIBHBIX CEPTU(DUIIMPOBAHHBIX KOMITBIOTEPHBIX TPOTPAMM.

Jlis KOHCTPYKTHUBHBIX CHUCTEM 3JaHuUl H coopyxeHuil kiaacca KC-3 ¢ mMOBBIIICHHBIM
ypoBHeM oTBeTcTBeHHOCTU TI0 [[OCT 27751, pacuer He0OXOAMMO BBHITIOJHATh HE MEHEE YeM T10
JIByM pa3jIN4HbIM KOMIIBIOTEPHBIM IIPOrpaMMaM HE3aBUCUMBIMU OPTaHU3aLUSAMHU.

B.26 Pacuer Hecymiell crnocoOHOCTH MEPEKPBHITUH METOIOM MPENEIbHOI0 PaBHOBECHS
clleflyeT IPOU3BOIUTh, HCIIONB3YS B KAUeCTBE KPUTEPUs paBEHCTBO PadOT BHEUIHUX HArpy3oK U
BHYTPEHHUX CHUJI HA NIEPEMEILIECHUSAX B IIPECIbHOM PaBHOBECUHU ITUTHI MEPEKPHITUS ¢ HauboJee
OINIACHOM CXEMOU HU3JI0Ma, XapaKTEPU3YIOLIEH €€ pa3pyLICHUE.

B.27 Pacder KOHCTPYKTHBHBIX CHUCTEM 3[aHUN U coopykeHn# kiacca KC-3 ¢ mOBbIIEHHBIM
ypoBHeM otBeTcTBeHHOCTH 1o I'OCT 27751, cienyer BBINONHATH NPU HAyYHO-TEXHUYECKOM
COIPOBOKACHHUH CIIEHUATN3UPOBAHHON OpraHU3aluy.
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Hpuiaoxenne I
JAunarpammpl nepopMupoBaHusi 6eTOHA

['.1 AnanuTHyeckas 3aBUCUMOCTh KPUBOJMHEHHBIX nuarpamm jaeopmupoBaHusi 6eToHa

IPUHUMAETCS B BUJE!
€m :Gm/(Emvm),

dep, =d6m/(EmV|,fn),

1€ €m, Om, Em — COOTBETCTBEHHO OTHOCHUTEbHBIE Ie(HOPMAITHH, HAIPSDHKCHUS, Ha4a IbHBIC MOTYJIH
ynpyroctu (d — 3Hak guddepenimana);
m — uHaeKC Matepuana (Juist 6etona m = b, bt; ans apmatypsr m = s);
Vm — KO3 OUIIMEHT U3MEHEHUS CEKYIIIETO MOJTYJIsl, ONPeACIsIeMblit 1o Gopmyie

Vin =V i(vo —\”/m)wll—mln—mznz , T.2)

31€Ch Vi, — 3HaueHHe KO3 PUIMEHTA B BEPIINHE AUarpaMmsl (IPU G, =Gy, );

(I.1)

Vo — HauaIbHBIN KOA()PUIIMEHT U3MEHEHHSI CEKYIIIET0 MOIYJIs (B HA4ase JuarpaMmbl WK
B Hayajie €€ KPUBOJIMHENHOIO OTPE3KA);

W , Wy — KO03((DULMEHTHI, XapaKTEPU3YOLKE IOIHOTY AUarpaMMbl MaTepuana, o, =1-o ;

T — YpOBEHb MPHUPAICHHUS HAIPSHKESHUH, KOTOPBIN OMPEIENIIeTCS KaK OTHOILICHHE
n= (Gm “Omel )/(Gm “Omel ) , (Ir'.3)

(Gm “Omel ) >0;
Gm.el — HaIPsHKEHHUS, COOTBETCTBYIONINE PEIETy YIPYTOCTH MaTepHaa;

k o
Vm — KO3(QQUIMEHT U3MEHEHUs KacaTeJbHOTO MOJYJs, CBS3aHHBIA C KOX(PQPHUIMEHTOM

HN3MCHCHUA CCKYIIECTO MOAYJII COOTHOILICHUEM

11, om (Vo —Vm ) (@ +20,m) 4

” + - :
Vm  Vm ZVEn (Gm “Omel ) \/1—03111—032112

B dopmynax (I'.2) u (I'.4) 3HaK TUIIOC MPUHUMAIOT JJIsl AWArpamMMmbl Ae(pOPMHUPOBAHUS
apMaTtyphl U JJI1 BOCXOJSIIEH BETBH AUAarpaMMbl 1eOopMUpOBaHUS OETOHA, a 3HAK MUHYC — JJIs
HUCXOJAIIEH BETBH auarpamMmbl aedopmupoBanus OeroHa. HucCXomsuryro BETBb JuarpaMMbl
pa3pelaeTcs UCIoIb30BaTh 10 YPOBHS HampsbkeHuid M > 0,85 (¢ yuerom [.2).

I'2 Ilpu OZHOOCHOM W OJHOPOAHOM CXaTuM O€TOHa MCXOJHAas Juarpamma
nedopmupoBanus 6etoHa (pucyHnok I'.1) onuceiBaercsa 3apucumoctsimu (I.1)—(1".4), B koTopbix
ClIelyeT MPUHUMATH:

JUTst 00eUX BETBEH TUarpaMMel

Op = ~Rp ser:Obel =0 Vp = ab/(ngb ):n =0y, /Gy, (T.3)
JUTS BOCXOISITIICH BETBH
vo =L, =2-2,5,, T.6)

JUIST HUCXOISIIEN BETBU
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v =2,05v,; 0, =1,95%, 0,138, I.7)
a) o,
5-/;1 \
0) & . Ey &
(o2
6-17 = _Rh,.\'ur

Pucynox I'.1 — KpuBosiuHeiinble 1uarpaMmsl 1egopMupoBaHust 6eToHA

Ab1umcca BepIIMHBI JHAarpaMMbl OCEBOTO CXKaTHsl OETOHA OTpeeNsieTcs mo Gpopmyie

_EX1+O,7SXB/60+O,2K/B ’ (L'.8)
E, 012+B/60+0,2/B

& =

rae B — kiacc 0eToHa Mo MPOYHOCTU Ha CIKATHUE;
A — Ge3pazmepHEIit K03 HUIMEHT, 3aBUCSIIHIT OT BHa 6ETOHA ¥ IPUHUMAEMBbIil PAaBHBIM:

A =1 — s TSHKEIOTO U MEIKO3EPHUCTOTO OETOHA;
A = D/2400 — i Jerkoro 6eToHa cpeaneit miotHoctn D, (kr/m®);
A =0,25+0,35B — mis suencroro OeToHa.

[Ipy  OAHOOCHOM ¥ OJHOPOJHOM  PACTSHKCHHH
nedopmupoBanus OeToHa omwuchiBaeTcst 3aBucumoctsamu (I.1)—(I'.3), B KOTOpwIX ciemxyer

OeToHa HCXOJHas Juarpamma

MMPpUHHUMATh!:

Opt = Rbt,serj;btq;o-bt,el :O;U:Ubt/a'bt (9
vy = (0,6 +015Ry, /Ry, )/ -

A€ Ypq — KOOQOUIHMEHT, MPUHAMACMEIA IPH LEHTPATBHOM PACTKCHNH PaBHBIM CIMHHUIIC;

JJIA U3T n0aeMbIX JICMEHTOB

Vot = (70 +0,007),0,9< 7, =2-§h/h, , (T.10)

3J€Ch h3 =30cMm — HCKOTOpPAas 3TAJIOHHAA BbICOTA CCUCHUA,

h — BeIcOTa ceuenus, cM,
Rotn = 2,5 MIlIa.

[TapameTpsr v, @1, ®2 Berancistiot no Gopmynam (I'.6), (I.7) ¢ 3ameHOH Vv, HA Vi .
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IMpuaoxenne /|
Pacuer K0JIOHH KPYIJIOT0 U KOJILIIEBOI0 CeYeHn

1.1 Pacder mpoOYHOCTH KOJBIEBBIX CEUCHUM KOJOHH (pucyHoK [I.1) mpu cOOTHOIICHHH
BHYTPCHHEIO U HAPYKHOTO pamuycoB ri/r> > 0,5 u apmarype, paBHOMEPHO pacrpeiejICHHOM 1o
OKPYXHOCTU (NP MUHUMYM CEMH IPOIOJBHBIX CTEP>KHAX), MPOU3BOAATCA B 3aBUCUMOCTU OT
OTHOCHUTEJIBHOM IIJIOIIAAH CKATOW 30HbI O€TOHA

N +R
E_,Cir _ sAs,tot : (]—Il)
RbA+(Rsc +1’7RS)AS,t0t

a) ipu 0,15 < &cir < 0,6 — u3 ycnoBus
M < (R Al + Ry A tor s )%WL ReAs totfs (1-1 74 )(0,2+1, 34, );  (11.2)
0) mipu Ecir < 0,15 — u3 ycnoBus
M < (R,Ar, + R A . )% +0,295R A I (A.3)

N +0, 73Rs A 1ot |

Rb A+ RscAs,tot ,
B) nipu &cir > 0,6 — u3 ycnoBus

e &cirl =

M = (RoAly + Rio A ) T2, (A4)

N
rac . B EE— (ILS)
émrz RbA+ Rsc A's,tot

B dopmymax (M.1) — (11.5):

As tot — IJIOIIAb CEYEHUS BCEH MIPOAOIBHOM apMaTyphl;

L+,
My =——%;
2
s — paguyc OKpY>KHOCTH, IMPOXOIALIEH dYepe3 LEHTPhbl TSHKECTH CTEpKHEH MNPOAOJIBbHON
apMaryphl.

MowmeHT M onpenensercs ¢ y4eTOM BIUSHUS Iporuda >jeMeHTa.

Pucynok /1.1 — Cxema, npuHHMAaeMasi IPH pacyeTe KOJbIEBOT0 CeYeHHUsI CXKATOTr0 IJ1eMEHTa
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.2 PacyeT mpOYHOCTH KPYTJIbIX CEUE€HUM KOJIOHH (pucyHok [1.2) ¢ apmatypoii, paBHOMEPHO

b
pacrpeielIeHHOH MO0 OKPYXHOCTH (IIPU YHMCI€ MMHUMYM CEMHU IPOJOJIBHBIX CTEp)KHEH), mpu
KJjacce apmatypsl He Bollie A400 mpoBepsieTcst U3 yCI0BUs

T

M SéRbA Sin'zéy | o Astot(smﬂei.r ¢jfs, (11.6)
T

rae I — paanyc NoIepeYHoro CEUYCHU,

&cw — OTHOCHUTCIIbHAs IIJIOIaab C)KaTOM 30HEI 6eTOHa, omnpeacisieMas CIaCayrium o6pa30M
IIPU BBIITOJHCHUHN YCJIOBHA

N <0,77R,A+0,645R A, ,,

(A7)
U3 peLICHUs yPaBHEHUS

N + Ry A, o + Ry A SN2 Ecir
- ’ 21
E.}Clr -

; (A4.8)
RoA+2,55R A o1
IIpYU HEeBBIIOMHEHUH ycioBus ([.7) — u3 pereHus ypaBHEHUS

N 4+ RbAstngcir
o 271
‘:cw -

; (1.9)
Rb A+ Rs As,tot

¢ — k03 PUIMEeHT, y4YUTHIBAOIIUNA pabOTy pacTSHyTOM apMmMaTypsl W HPUHUMAEMbIH

paBHbIM: Tipu BeimosHeHun yciosus (1.7) ¢ = 1,6(1 — 1,55&ir)Ecir, HO He Oomee 1,0
1pu HeBbIMoJIHeHUH yenosus ([.7) ¢ = 0;

As tot — IJIOIIAb CEYEHUS BCEH IIPOAOIBHOM apMaTyphl;

I's — paguyc OKPY>KHOCTH, MPOXOASIIEH dYepe3 IEHTPhl TSHKECTH CTEp)KHEH MPOIOIBHOM
apMaTyphl.

Moment M OonpeAcCIACTCA C YUCTOM BIMAHUA npom6a QJICMCHTA

Pucynox /[.2 — Cxema, npuHUMaeMasi IPH pacvyere KPyrjoro ce4eHusi BHEEHTPEHHO CKATOI0
3J1eMeHTA
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Hpuioxenne E
Pacuer 0eTOHHBIX INNMOHOK

E.1 Pazmepbl OETOHHBIX IIMOHOK, MEPEAAIONINX CABUTAIOIINE YCHIIUS MEXITYy COOPHBIM
AJIEMEHTOM U JIOTIOJIHUTEIBHO YIIOKCHHBIM O€TOHOM WJIH PaCTBOPOM, OTIPEICIISIOT IO GopMyiam:

fo>—2 . (E.1)
Rolk Nk
he>—9 (E.2)

rae  Q — caBuraroras cuia, rmepeaarascs yepes MIoHKH;
tk, h, Ik — rryOuna, BeICOTA U ATTMHA [IITOHKH;
Mk — YKCJIO IITIOHOK, BBOAMMOE B pacyeT M MpUHUMaeMoe He 6ojiee Tpex.

[Tpu HaMuMy cxxuMaroriel cuiibl N BBICOTY IITTOHOK JOITYCKAETCs OMPEICIIATh 0 popmyJie
_Q-07N (E.3)

2Ryl ny
¥ MPUHUMATh YMEHBIICHHOHN MO CpaBHEHHIO C BBICOTOM, ompezenseMoil mo ¢gopmyne (E.2), ve
OoJiee yeM B JiBa pasa.

[Ipu coeavHeHMH MIMOHKAMM 3JEMEHTOB HACTHJIA JUIMHA LITMOHKH, BBOJUMAs B pacuer,
JIOJKHA COCTABIIATH HE 0OJIee MOJIOBUHBI TIPOJIETA 3JIEMEHTA, TIPH 3TOM 3HaueHne Q mpuHUMaeTcs
pPaBHBIM CyMM€ CIBUTAIOIIMX YCUJIUI 110 BCEHl IJIMHE IEMEHTA.

[To popmynam (E.1) — (E.3) ciaenyeT npoBepsATh MIMOHKA COOPHOTO AJIEMEHTA U IITTOHKH U3
JIOTIOJTHUTEILHO YJIOKEHHOTO O€TOHA, TPUHUMAsI paCueTHBIE COMIPOTUBIICHUS O€TOHA MITTOHOK Rp
u Rpt xak ams O6eToHHBIX KOHCTpyKuuid. [Ipm pacdere Ha BbIAEPTUBAHHME PACTSAHYTOW BETBU
JIBYXBETBEBOW KOJIOHHBI M3 CTaKaHa (PyHIaMEHTA JIOTYCKACTCS YUIUTHIBATh PA0OTY IISITH ITTOHOK
(pucynok E.1).

K

1 — cOopHBIH 3NEMEHT; 2 — MOHOJIUTHBIN OETOH

Pucynok E.1 — Cxema JJi pacdeTa IINOHOK, NEPeJA0IIUX CABUTAIOIINE YCHJIMSA OT COOPHOro
3JIeMeHTA MOHOJIMTHOMY O€TOHY
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IIpunaoxenne K
Pacuyer KopoTKHX KOHCOJIEH

.1 Pacuer xopotkux koncoje# konouH mpu li < 0,9 ho (pucynok X.1) Ha neficTBue
MIOTIEPEYHOMN CHITBI JTISl 00€CIIeYCHHsSI POYHOCTHU IO HAKIIOHHOMW CIKATOM MOJIOCE MEXKAY TPY30M U
OTOPOH CJIeTyeT MPOU3BOJUTH U3 YCIOBHUS

Q<0,8Rob lsup Sin? 0 (1 + 5 i), OK.1)

B KOTOPOM IIpaBast 4acTh npuHuMaercs He 6osee 3,5 Rpt b ho u He menee 2,5 Ryt b ho.
B ycnosun (0K.1):
lsup — JUTHHA TUIOIIAKK OMMPAHKsI HArPy3KH BJIOJIb BBLICTA KOHCOJIH;
0 — yroj HakJIOHa pacYeTHOW CXKATOW MOJOCHI K TOPU30OHTANIH, ONMPEICIACMbId U3

2
.20 hg
ypaBHeHus | SIN° 0 = ————— |;
hg +17
o Tl
TS g;—w — KO3 PUIIUEHT apMUPOBAHUS XOMYTaMH, PACIIOJI0KEHHBIMH 110 BBICOTE KOHCOJIH;
W

3J1€Ch Sw — PACCTOSIHUE MEXKIAY XOMYyTaMM, U3MEPEHHOE 110 HOPMAJIH K HUM.

[Tpu pacueTe yuuThIBalOT TOPU30HTAIBHBIE U HAKIIOHHBIE XOMYTBHI 110J] yTJI0M He Ooiee 45 ©
K TOPU30HTAIIH.

Hanpspkenne cxatusi B MecTax nepefadd Harpy3Kd Ha KOHCOJb JIOJDKHO OBITh HE Oojee
pPacyeTHOro CONPOTUBJIECHUS OETOHA CMATHIO Ry loc.

Jns KOpOTKHMX KOHCOJIEH, BXOIAIIMX B JKECTKMM y3€l paMHOW KOHCTPYKLUH C
3aMOHOJIMYMBAHHEM CThIKa, 3HaYeHUE lsyp B ycroBun (OK. 1) npuHUMAIOT paBHBIM BBLIETY KOHCOJIH
l1, ecnu mpu 3ToM BeimonHsroTes yenoBust M/Q > 0,3 M u lsyp/ls > 2/3 (rme M n Q —momeHT,
pacTArMBAOLIUI BEPXHIOIO IPaHb PUTEIs, ¥ IIONIEpeyHast CHjla B HOPMaJIbHOM CEYEHUHU PUTEIsl IO

Kparo KOHCOJIM COOTBETCTBEHHO). B 3TOM cityuae mpaByto yacts ycnoBusa (OK.1) npuHumaroT He
6oiee SRibho.

Pucynok K.1 — PacyeTHas cxeMa 1JIs KOPOTKOH KOHCOJIU NPH AelCTBUY NMONEPEeYHON CHJIBI
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[Tpu mapHUPHOM OMTUPaHUH HA KOPOTKYIO KOHCOJIb OAJIKH, UAYIIEH BI0JIb BbIJIETa KOHCOJIH,
IPH OTCYTCTBUU CIIEIUAIBHBIX BBICTYIAIONINX 3aKIQJHBIX JeTayiel, (GPUKCUPYIOMINX TIOMAAKY
onupanus (pucyrok JK.2), 3nauenue lsyp B yciaoBuu (OK.1) mpuHHMaeTcst paBHbIM 2/3 IIHHBI
(haKTUYECKOM IMIIOMAJKN ONTUPAHHUS.

[Toriepeynoe apMupoOBaHUE KOPOTKUX KOHCOJICH JOKHO YIOBIETBOPATh KOHCTPYKTHBHBIM
TpeOOBaHUM.

Pucynok K.2 — PacueTHasi cxeMa JJisl KOPOTKOI KOHCOJIM MPH IAPHUPHOM ONMPAHUHU COOPHOM
0aJIKu, MAYLIel BI0JIb BbLIETA KOHCOJIH

K.2 Tlpu mapHUpHOM OonupaHWU Oallku Ha KOHCOJb KOJIOHHBI IPOJOJbHAs apMaTypa
KOHCOJIY TIPOBEPSIETCS U3 yCIOBUS

Q:}—l <RA, (K.2)
0

rae 1, ho — cm. pucynok XK. 1.

[Tpu 3TOM MpoOOTIBHAS apMaTypa KOHCOJH J0JDKHA OBITh JIOBE/ICHA 0 CBOOOJIHOTO KOHIIA
KOHCOJIM U IMETh HAJUICXKAIIYIO aHKEPOBKY.

[lpr KECTKOM COCJAMHEHWUM pUTENIs W KOJOHHBI C 3aMOHOJIMYMBAHHEM CThIKA U
NpUBAapUBAHUEM HIDKHEH apMaTypbl pUTeilss K apMaType KOHCOJIM Yepe3 3akKiajJHble JACTaju
NIPOJIOJIbHAS apMaTypa KOHCOJIU TIPOBEPSAETCS U3 YCIOBHUS

Q%_NSSRSAS’ OK3)

rae |1, ho — cooTBeTCTBEHHO BBUIET U paboyasi BEICOTAa KOPOTKON KOHCOJIH;
Ns — ropU30HTaIbHOE YCHIIHE, ISHCTBYIONIEE Ha BEPX KOHCOIH OT PUTEIS, paBHOE:

_M+Qlyp/2 (OK.4)

s
hOb
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u npuauMaemoe He Oomnee 1,4 ki lw Rwt + 0,3 Q (rme ki u lw — cooTBeTCTBEHHO BBICOTA U JIJTHA

VIJIOBOTO IIBa TMPUBApUBAaHUS 3aKJIAJHBIX JeTalleldl purens W KoHcoimu; Rf — pacueTHoe

COIIPOTHBIICHUE YTIIOBBIX IIBOB Cpe3y MO METaJLTy IIBa, onpenensemoe cormacuo CIT 16.13330,

MIPU UCIIOJIB30BaHUM AMEKTPo0B 942 Rws = 180 MIla; 0,3 — xo3dpumueHT TpeHus: craiu mo

cTaim), a Takke He 0osee Rsw Asw (re Rsw 11 Asw— pacueTHOE CONPOTUBIICHUE U TUIOMIA/b CCUCHHUS

COOTBETCTBEHHO BEPXHEU apMaTypbl pUress).

B popmymax (OK.3) u (OK.4):

M, Q — m3rubaromuii MOMEHT M TOIepeuHasl CHUja COOTBETCTBEHHO B HOPMAJbHOM CEYCHHHU
pUrens Mo Kpaw KOHCOJIM; €CIM MOMEHT M pacTArMBaeT HUKHIOK TpaHb pPUTE,
3Hayenue M yuuteiBaercs B popmyiie (2K.4) co 3HaKOM «MHHYC»;

lsup — hakTHUECKas AIMHA IUIOIMIAAKH OMMPAHKSI HArPY3KH BJIOJIb BbUIETa KOHCOJIH;
hob — pabouas BeIcOTa pHrens.
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Ipuaoxenne U

Y4er KOCBeHHOr0 apMHPOBaHHs NIPH pacyeTe BHELCHTPEHHO C/KATBIX 3JIEMEHTOB HA
OCHOBE HeJIMHeHOH 1e()OpMALMOHHOM MOe/IH

N.1 PacueT BHEIEHTPEHHO CKATBIX CTEPIKHEBBIX OJJIEMEHTOB U3 TDKEIOTO WIIHU
MEJIKO3ePHUCTOrO0  OeTOHAa ¢ KOCBEHHBIM apMUPOBAaHMEM Ha OCHOBE  HEJIWHEHHOMN
nehopMaIMOHHON MOJIENH CIIeIyeT MPOu3BOAUTh cormacHo 8.1.20 — 8.1.30 u .2 — N .4.

1.2 XKectkoctubie xapakrepuctuku Djj (i,j — 1,2,3) B ypaBuenusx (8.39) — (8.41) mis
ompezaeneHus nedopMannii 0eTOHa U apMaTypbl B HOPMATbHOM CEUCHUH SJIEMEHTOB C KOCBEHHBIM
apMUPOBAHHUEM CIICAYET ONPEACIATh 10 popmyiam:

2 2 2 :
Di1 =2 Ay - Zpxi - Ep - Vi T2 Ay - Zsyj - Esj - Vs +%Abk Loy *Ep - Vi (M.1)
i J
2 2 2 :
Doo =2 Ani - Zpyi - Ep - Vi + 2 Ay - Zgy - Eg - v "‘%'Abk “Zpyk - Ep - Vi (1.2)
i J

D12 =2 Abi - Zoxi  Zbyi " Ep - Vbi + 2 Ay - Loyj Lsyj - Esj - Vs +%Abk Zok - Zoyk - Ep - vpi s (HL3)
i J

Di3 ZZi:Abi “Zpxi - Ep - Vi +Zj:Asj Lyj - Egj - v +%Abk “Zpu  Bp - Vi (1.4)
D,, :Z'Abi Ly By vy +zAsj Ly Eg vy +2Abk ARPEN S (H.5)
i i K
D33 =2 Ay Bp - i + X Ay - Bgj v +%Abk'Eb'ka’ (H1.6)
i j

rie Aok, Zoxk, Zbyk — TIIOIIA/b, KOOPIUHATHI LIEHTPA THKECTH K-ro ¢Karoro yvactka OetoHa C
KOCBEHHBIM apMHUPOBAHUEM U HAIPSHKEHHUE HA YPOBHE €ro IIEHTPa TSHKECTH;
Vok — K03 (DUIIUEHT yIpyrocTi OETOHA C KOCBEHHBIM apMHUPOBaHUEM K-ro ydyacTka;

ocTaJIbHBIE 0003HaUeHH — cM. 8.1.23.

JHomyckaercs B popmynax (U.1) — (M.6) npuanmats Api =0.

W.3 3nauenus koddduimMenTa Vpk CleayeT OnpeaeNsTh Mo auarpamme jaeopMupoBaHUs
0eToHa C KOCBEHHBIM apMHUPOBAHHUEM ITPH OCEBOM CXKATHH.

[pu KCIIOIB30BAHMH IBYXIMHEHHBIX WK TPEXJIMHEWHBIX TUArpaMm B 3aBUCUMOCTSIX (6.5)
—(6.9) BMecTO xapakTepUCTHK OeToHa Rb, €n0M €b2 CEIYyET UCTIOIB30BATh XapaKTEPUCTUKH OETOHA
C KOCBCHHBIM apMI/IpOBaHI/ICM Rbﬁred, €b0,red U szﬁred:

R red =Ry TO-Hyy - Rs,xy ; Hn.7)
€po,red =Epo T 0,02-0lyeg ; (H.8)
e
€p2,red = Eh2 'M, (1.9)
€ho

rac Rs,xy — pacCydCTHOC COIIPOTHUBIICHUC apMATYPhl CCTOK KOCBCHHOTO apMHUPOBAaHUA;
" _nX-ASX-IX+ny-ASy-Iy
Xy — ’
g A -8
37€Ch Ny, Asx, Ix — YHUCIIO CTep)KHefI, miomanab  IONCpeYHOro CCUCHuUud U JAJIMHa CCTKHU

COOTBETCTBEHHO (TI0 OCSIM KpallHUX CTEp>KHEW) B OJTHOM HaIPaBJIEHUU;
Ny, Asy, ly — To ke, B Ipyrom HanpaBJICHHUH;

(1.10)
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1
=—; n.11
0,235 arg (11
M; (M1.12)

(04 =
rd TR, +10
Rs,xy u Ry — B Mlla.
N.4 Tlpu WuCHONB30BaHUM KPUBOJIMHEHHBIX JUarpaMMm JIeGOpPMHPOBAHUS 3HAYCHUS
Koa(duImenTa Vok ClIeayeT onpeneisaTh, ucnonub3ys dopmyisl (H.2)~(11.8), B KOTOphIX BMECTO

XapaKTEePUCTHK OCTOHa Gh M E€b CJICAYET MPUMEHATh XapaKTCPHUCTUKU OETOHA C KOCBEHHBIM
apMUpPOBaHUEM Rbred U €bored , @ 3HAUEHUE MapaMeTpa Vo A BOCXOASILIEH BETBU AUArpaMMbl
0CEBOT0 CKaTusl OETOHA CIIEAyeT MIPUHUMATh PAaBHBIM 3HAUEHHIO, BEIYMCICHHOMY 10 (hopmyiie

vo=—"b_. (1.13)
Rb, red
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IMpuaoxenne K

TpeOoBaHus K NpaBWIaM NPOEKTUPOBAHUS U KOHCTPYMPOBAHHUA 7KeJ1€300€ TOHHBIX
KOHCTPYKUMIA ¢ MEXaHNYECKUMH COeJUHEHUSIMUA APMATYPbI

K.1 O6mue nosoxenus

K.1.1 TpeOGoBaHusi HacTOSILEro MPUIOKEHUS PACIPOCTPAHSIIOTCS HAa H3TOTOBIICHUE,
IIPOEKTUPOBAHUE U KOHCTPYHMPOBAHUE MEXAHWYECKUX COEIMHEHUM HEHAlpsraeMoil apmaTypbl
nuametrpoM 10—40 MM kenne300eTOHHBIX KOHCTPYKITHHA.

K.1.2 IIpu ncnosnp30BaHuU MEXaHUUYECKUX COETUHEHUI apMaTypbl IPUMEHSIOT COEMHEHUSI
CJIEIYIOLINX BUJOB:

- OIPECCOBAHHOE — COSIMHEHHE apMAaTYPHBIX CTEPKHEH MyTeM IUIaCTHYECKON 1eopMaruu
0e3 HarpeBa CTajJbHBIX COCIUHUTENBHBIX MY(T C MOMOIIBI0 MOOWJIBHOTO 000pYyIOBaHUS B
YCIJIOBUSIX CTPOUTEIBHOMN IUIOIIAIKH WM CTALlMOHAPHOTO B 3aBOJICKUX YCIOBHUSX;

- pe3pb0BOE — COETUHEHHE apMAaTypHBIX CTEpKHEH pe3bOOBBIMH My(pTamMH 3aBOACKOTO
U3TOTOBJIEHUSI C BHYTpEHHEH pe3p0oil (Hape3aHHOW WIM HaKaTaHHOM LMJIMHJIPUYECKON U
KOHUYECKOI), COOTBETCTBYIOIIEH MPO(UITI0 pe3b0bl, Hape3aeMoii Ha COSAMHIEMbIX apMaTyPHBIX
CTEPXKHSIX;

- KOMOWHUPOBAHHOE — COEIMHEHHE apMAaTypHBIX CTEpPXKHEU pe3b0OBBIMU MyQpTamu
3aBOJICKOTO U3TOTOBJICHHUS IIPEIBAPUTEIILHO OIIPECCOBAHHBIX Ha KOHIIAX apMaTypPHBIX CTEpPXKHEH;

- 00JTOBOE — COEAMHEHNE apMATYPHBIX CTEPIKHEN C MOMOIIBIO JJIMHHOU MY(THI, B KOTOPOIA
apMaTypHBIE CTEP)KHU (PUKCUPYIOTCS C MOMOIIBIO 3a0CTPEHHBIX OOJTOB, BPE3AIOIIUXCS B TEJIO
apMaTypHOI'O CTEPKHS;

- LIAH[OBO€ — COEJIMHEHHUE apMaTYpPHBIX CTEP)KHEW, BBIIOJHSIEMOE IIyTEM 3alEMIICHUS
apMaTypHBIX CTEP>KHEHM C MOMOIBI KOHYCHBIX COECJUHUTEIbHBIX IUIACTHH PACIOJIATaroIIUXCs
BHYTPU KOHYCHBIX BTYJIOK;

Bun MexaHMueckoro COeqUHEHHS W THII COSAMHHUTEIbHBIX My(T (CTaHmapTHBIE,
NEepeXo/HbIe, TO3UIMOHHBIC, OONTOBBIC) MOJDKHBI HA3HAYATHCS C YYETOM OKCIUTyaTalllH
KOHCTPYKIIMH, XapaKTepa Harpy30K, TEXHOJOTUHU MPOU3BOICTBA apMaTypPHBIX pabOT U TEXHUKO-
SKOHOMHUYECKHX ITOKa3aTeleH.

COopka MeXaHWYeCKHX COEAMHEHUH JOJDKHA BBINOJIHATBCS B COOTBETCTBUU C
MHCTPYKUUSMHU IPOU3BOAUTENS WIN PETIIAMEHTOM.

OOnacTb NpUMEHEHHS MEXaHMYECKMX COCIMHEHMH apMaTypbl 10 pacyeTHOM
OTPHUIIATEIILHON TeMIlepaType npuHumaercs He Huxe Munyc 70 °C, mist pe3b00BBIX COeTUHEHUN
C Hape3aHHOHM Ha KOHIAX apMaTypHBIX CTep)KHEH pe3bOoi 00JacTh NMPUMEHEHHsI OrpaHHYeHa
munyc 60 °C.

K.2 HopmaTuBHBIC XapaKTePUCTHKHA MEXaHHYECKHX COCINHEHUH apMaTypbl

K.2.1 Ilpu wucnonbp3oBaHMM [JIsl CTHIKOBKM apMaTypbl MEXaHMUYECKHUX COETUHEHHM
HOPMAaTUBHOE  3HAYEHHME MPOYHOCTH  (BPEMEHHOIO  COINpPOTHBIIEHUS)  IMPUHUMAEMOIo
MEXaHUYECKOTO COEIMHEHUS MOJKHO OBbITh HE MEHEe HOPMATHUBHOIO 3HAYEHMsI MPOYHOCTHU
(BPEMEHHOTO CONPOTHUBIIEHUS) coeAuHseMoW apMmarypsl. IIpouHocTHele U nedopMalOHHBIE
XapaKTePUCTUKU MEXaHUYECKOTO COEIMHEHHUS JJOJDKHBI COOTBETCTBOBATH TPEOOBAHUAM TaOIHUIIbI
K.1.

Taonupga K.1

PaBHOMEpHOE OTHOCUTETIBHOE
PaspeiBHOE yenmnme P, JedopmaTuBHOCTD A mipH
yIJIMHEHHNE apMaTyphI O IocIe
kH, He menee pacTshKeHuH, MM, He OoJjiee o
paspymieHus coeAuHeHus, %, He MCHEE
osFs 0,1 2
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OOCo3HaYeHHS:

Fs — HOMUHAJIEHAS TUIOIIA/E OTIEPEYHOTO CEUECHHS COETUHAEMON apMaTyphl 110 HOPMATHBHBIM JIOKYMEHTaM
Ha ee MPOU3BOJCTBO; G — OPAKOBOYHOE 3HAUCHHE BPEMEHHOIO COMPOTHBIICHUS COEIMHAEMON apMaTyphbl MO
HOPMATHBHBEIM JOKYMEHTAM Ha €€ MPOU3BOICTEO.

IIpumeuanus

1 JTepopMaTUBHOCTH COCAMHEHHS — 3HAYEHHE IUIACTHYECKON AeOpPMALUM CTHIKA TPH HANPSKEHHH B
apmarype, paaom 0,66 (0,6002), e o1 (Go2) — OpakoBOUHOE 3HAUEHHE (DU3UUECKOTO WM YCIOBHOTO Mpesesia
TEKyYECTH apMaTyphI 10 HOPMATHBHBIM JTOKYMEHTAM Ha €€ POU3BOCTBO.

2 PaBHOMEpPHOE OTHOCHMTEIBHOE YIJIMHEHHE COEIMHEHHBIX apMaTYPHBIX CTEPXKHEH MOCHe HCIBITAHUs
COEJIMHEHNS] Ha PACTSKEHUE 8, — HAMOOJIbIIEE U3 3HAYEHUH §p, ONPEIENCHHBIX HA KAXKIOM M3 CTEPKHEH.

K.3 /Kesie300eTOHHBIe KOHCTPYKIMH € MEXaHMYECKMMHM COeIMHEHUSIMU apMaTyphl

Pacuer kene300eTOHHBIX KOHCTPYKLUNA C MEXaHUYECKUMHU COEAMHEHUSIMU apMaTyphl IO
IIPEAEIBHBIM COCTOSHUAM IIEPBOUW U BTOPOU IPYIIIIbI

K.3.1 Pacuer xene300eTOHHBIX KOHCTPYKIIUN ¢ MEXAaHUYECKUMHU COCTMHCHHUSIMU apMaTyphl
I10 IIPEJEIIbHBIM COCTOSIHUSAM IIEPBOM M BTOPOI Py BEIOIHSIIOT 10 oapaszaenam 8.1 u 8.2, npu
3TOM HOpMaTuBHbIE Rsn 1 pacueTHble Rs conmpoTuBienus, MOayib yrpyroctu Es, koadduuneHTs
yCIIOBUHM pabOThI apMaTypbl C MEXaHUUECKUMHU COEAMHEHUSIMU IPUHUMAIOTCS TAKUMH K€, KaK JJIs
LENBIX CTePXKHEH apMaTypbl COOTBETCTBYIOIIETO Kjacca B COOTBETCTBHH € Mojpaszzaenom 6.2 co
CJIEYIOIIMMHU JJOTIOJTHEHUSIMU:

- IIPH pacueTe CeueHMi, B KOTOPBIX PacCIoiaratoTcsl pe3b00BbIe MEXaHUYECKUE COSAMHEHUS
apMaTypbl pacueTHbl€ 3HAUYEHUsI CONPOTUBIICHUS PACTSKEHUIO JJI MPEAENbHBIX COCTOSHUN
BTOPOIl Tpynmbl Rsser HEOOXOAMMO MPUHUMATH C MOHUKAIOIMIKUM KO3()PUIIMEHTOM (TONBKO s
CTBIKyeMOM apMatypbl) Ym = 0,95, yUUTHIBAIOIINUM MOJATIMBOCTH COCTUHEHUS.

K.4 KoncTpyKkTHBHBIE TpeOOBaAHUS

Tpebosanusn k mamepuany u pazmepam cOeOUHUMETbHBIX Myhm

K.4.1 MydTs1 a5t pe3b00BBIX COEIMHEHU U3TOTOBISIOT U3 cTanu Mapok 40, 45, 45X, 4512
u a”asoroB 1o 'OCT 1050. MydTs! 1uist onpeccoOBaHHBIX COCIUHEHHUI M3TOTOBIIAIOT U3 CTAIU
mapok 10, 15 u 20 mo T'OCT 1050 u Ct.2 mim Ct.3 mo 'OCT 380.

K.4.2 T'eomerpuyeckue pasMepbl COCAUHUTEIbHBIX My(T HA3HAYAIOTCS M3 YCIOBHS
PaBHOMPOYHOCTH MO 3HAYEHUIO HOPMATHBHOI'O BPEMEHHOI'O COMNPOTHUBIIEHUS PAaCTSKEHUIO
COEMHAEMON apMaTypbl Gz U MY(TBHl Gpy, NPH ITOM OCHOBHBIE I'€OMETPUYECKHE pPa3Mepbl
COEIMHUTENIbHBIX MYy(QT OJKHBI TpuHUMaThes 1o tabnuue K.2. Jlomyckaercs mo pe3yibratam
OTBITHBIX HCHBITAHUH YTOYHATH pa3Mepbl COCTUHHUTENbHBIX MY(T, KOTOpbIE JOJIKHBI OBITh
yKa3aHbl B TEXHUYECKUX YCIOBUSIX KOHKPETHBIX MPOU3BOAUTENEH.

Taoaxuma K2

Tun coenuHeHus I'eomeTpuyeckue pasmepsl MyQr, JlivHa pe3b0bl Ha
MM, HE MEHEE KOHIIaX apMaTyPHBIX
CTEpXKHEN, MM, HE
Jmmna L | Hapyxnsriii quamerp D MeHee

CoeuHeHus ¢ IUITUHIPUICCKOM 2,5d 1,6d d
HaKaTaHHOW pe3b0oit
CoeuHEHNS ¢ IUTHHIPUIECKOM 2,3d 1,5d d
Hape3aHHOH pe3nOoi
CoenMHEHUs C KOHUYECKOH pe3b0oii 3,3d 1,4d 1,4d
OnpeccoBaHHbBIE COSIMHEHUS 8d 1,7d 4d

ObOo3HaYeHUS:
d — quamerp coeiMHAEMbIX B My(TE apMATYPHBIX CTEPIKHEH.

K.4.3 ITapameTtpsl pe3p0bI pe3b00BBIX COeAMHEHUI TOKHBI cooTBeTcTBOBaThH ['OCT 24705,
JIOTTyCKAeTCsl MPUMEHEHHE pe3bObl HECTAHIAPTHOTO pa3Mepa NpPH YCIOBHU COOTBETCTBUSA
MEXaHUYECKOTO coeqrnHeHus TpeboBanusM Tabmuisl K.1
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K.4.4 Pacyer coenuHUTETBHBIX MY(T OINPECCOBAHHBIX MEXAaHMUYECKHX COCAUHEHUU B
3aBHCHUMOCTH OT CIIOCO0A OTPECCOBKHU CIICAYET BHIMOIHAT C Y4eTOM MpuiioxeHus JI.

Tpeoosanua K 2eoMempuUUYECKUM pPA3ZMEPAM  HCENE300€MOHHBIX KOHCMPYKUUIL C
MEXAHUYECKUMU COCOUHEHUAMU aPMAMYPbl

K.4.5 Teomerpuueckue pa3Mepbl KEIE300€TOHHBIX KOHCTPYKIMH C MEXaHHMYECKUMU
COEIMHEHUSIMU apMaTyphl JOJKHBI oTBeuaTh 10.2.

Tpebosanus Kk apmuposanuio

K.4.6 ApmupoBanue *eie300€TOHHBIX KOHCTPYKUUH C MEXaHHYECKUMH COEIWHEHHSIMU
apMatypsl 1I0JKHO BBITOIHATHCS B cooTBeTcTBUHU ¢ 10.3 1 K.4.7-K.4.10.

K.4.7 Tlpu cThIKOBaHMM apMaTypbl C MOMOIIbI0 MEXAaHUYECKUX COCIWHEHUM TOJIIMHA
3aLUTHOTO CJIOSI OT Kpast My(ThI O IPaHU KeIe300€TOHHOTO JIEMEHTa JIOJIKHA ObITh HE MEHee
yka3zanHo# B Tabuuue 10.1.

K.4.8 Mexanuueckue COEIUHEHHUS apMarypbl B BEpPTHKAIbHBIX KeJIe300€TOHHBIX
AJIEMEHTaX HEOOXOIUMO pacrosiarath B 30HE 1/4—1/5 BBICOTBI 3Taka OT BepxXa MEPEKpHITHS, B
U3rubaeMpIX DJJIEMEHTaX — BHE 30Hbl MAaKCUMAJIbHBIX MOMEHTOB WU JIEHCTBYIOIIMX
MaKCHMaJbHBIX YCHJIMN B apMaType.

KonnuecTBO CThIKyeMO#l B OJIHOM CEYEHHH 3JI€MEHTa paboyeil pacTSHyTOM WM CKATON
apMaTypbl MEPHOANYECKOTO MPO(HISA C MOMOUIBI0 MEXaHHYECKUX COCIMHEHUH OITyCKaeTCs
npuauMath 10 100 % npu nporeHTe apMUpOBaHUs IPOAOILHON apMatypbl US < 3 % u He Oolee
50 % B ocTaNbHBIX Citydasx. PaccTosSHUS MEXIy CEUEHUSIMH CTBIKYEMOW apMaTypbl IPUHUMAIOT
paBHBIMHU JUTMHE MIEPENyCcKa COeUHsAEeMOi apMatypbl (HaxiecTkH) (pucyHok K.1).

K.4.9 MuHuManbHOE pPACCTOSIHUE B CBETY MEXIYy MEXaHUYECKUMHU COCAUHEHUSIMU
apMatypbl ompejensercs rabapuTHbIMU pa3MepaMu O00OpYyIOBAaHUS NJIsl BBIIIOJHEHUS CTBHIKA U
JIOJDKHO OBITH He MeHee 2d u He MeHee 3Ha4YeHui, yka3anHbiX B 10.3.5 (pucyHok K.1).

> 2d;>30 mm

CoeaunurenpHas mydra > |

Pucynok K.1 —PacnojioxeHnne cTep:KHell, CThIKyeMbIX BHAXJIECT U ¢ IOMOIIBI0 MeXaHHYeCKHUX
coeTMHEHMI

K.4.10 B xapkacax ¢ MEXaHU4ECKUMHU COETMHEHUSIMH apMaTyphl IOIIEPEYHOE apMUPOBAHNE
NPUHUMAETCS TAKMM e, KaKk B Kapkacax 0€3 MeXaHMUeCKUX COCIMHEHUI apMaTyphl.
K.5 KonTpoab kayecTBa

K.5.1. KoHTponp kauecTBa MEXaHUYECKUX COECAUHEHMM apMaTypbl IMPOU3BOAST COIIACHO
CII170.13330 n K.5.2-K.5.7.
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K.5.2. IIpu npousBoacTBE pabOT C MEXaHUYECKUMU COSAMHEHUSIMH apMaTypbl HEOOX0IUMO
MIPOBOAMTD CJIEIYIOUINE BHIbI KOHTPOJIS:

- BXOJIHOHM KOHTPOJIb COCTUHUTEIBHBIX MyPT U 000py0BaHUS;

- TEKyUIMl KOHTPOJb B IMPOLIECCE MPOU3BOACTBA COCAMHEHUN (OMEpAIMOHHBIN U
IPUEMOYHBIN);

- cepTU(PUKAIIMOHHBII KOHTPOJIb.

K.5.3 Kaxxnas my(dra 1 KOHTpraiika JT0OJDKHBI HMETh 3aBOJICKYI0 MapKHPOBKY, B KOTOPOU B
00s13aTEIbHOM TOPSJIKE TOJDKHBI OBITh yKa3aHbl: THUIl COCJAMHHUTEIIBHOTO 3JIEMEHTa, HUaMeTp
COEIMHSEMBIX CTEPKHEH U HOMep MapTHUU WM 3HAK 3aBO/Ia-U3TOTOBUTEIS.

YkazaHHas MapKUpPOBKA HAHOCUTCS Ha KaXIyl COCIMHUTENbHYI0 My(Ty crocobamu,
o0ecreunBarOIMMU €€ COXPAaHHOCTh JO MOMEHTa €€ HCIOJIb30BaHUs, JOIMYCKAETCsl HAHOCUTh
MapKUpPOBKY HECMBIBAEMOM KPAcCKOW, SJICKTPOMArHUTHBIM YJApPHO-TOYEUHBIM METOOM,
HENPEPBHIBHBIM [IPOYEPUYUBAHUEM TBEPAOCIUIABHOM WIVION WM JAPYyrMMU clioco0amMu B
cootBetrcTBuU ¢ ['OCT 7566.

K.5.4 Jlns KOHTpOJS 3aTsDKKM MEXaHMYECKHUX COEIMHEHUH HEeOOXOJWMO NPUMEHSTh
nunamomerpudeckue kmoun mo ['OCT 33530, koTopwie AOMHKHBI MPOXOIUTH E€KErOHYIO
KamTuOpOBKY. YcCWiHMe 3aTsHKKU My(PT U KOHTpPraek pe3bOOBBIX COEAMHEHHI MpoBepseTrcs
KOHTPOJIbHOM 3aTshkkoil He MmeHee 10% coenuHeHuil koHTponupyemoi mnaptuu. [lapTus
coeMHEHUI He NohkHa mpeBbimath 500 miT.

JnuHa kiroya, IPUMEHSIEMOT0 IS 3aTSHDKKH MEXaHUYECKUX COSAMHEHUH, T0/HKHA OBITh HE
MeHee:

- Juist apMatypsl auamerpom 12-18 mm — 0,3 m;

- 151 apMmartypsl quametrpom 20-28 mm — 0,5 m;

- Juist apmartypsl auamerpom 32-40 mm — 0,7 M.

Benuunna 3aTskku pe3bOOBBIX COeTMHEHUH JT0JKHA ObITh He MEHee 3HauUeHUi 1o Tabmure

K.3.
Tadbauma K.3

HanMeHoBaHve 3HAUCHUS IToka3zaTenb 3HAUCHUS

JuameTp apMaTypHOTO 12 | 14 | 16 | 18 | 20 | 22 | 25 | 28 | 32 | 36 | 40
CTEPIKHS, MM

MuHUMaIEHBI MOMEHT 30 | 65 | 95 | 120 | 145|175 | 200 | 215 | 240 | 265 | 280
3aTsHKKH, H'M

K.5.5 VYamunenne My@dTbl ONMpecCOBAaHHOTO COEAWHEHHUS TIOCIE OIMPECCOBKH JOJIKHO
COOTBETCTBOBATh TPEOOBaHUSIM HOPMATUBHON JIOKYMEHTAllUU Ha coennHeHus. [Ipu oTcyTcTBUM
JaHHBIX TpeOOBaHUI 3HAYEHHE KOHTPOJIMPYEMOIO YJUIMHEHHUS JIOJKHO ObITh He MeHee 8 %
NepPBOHAYAILHOMN IITUHBI MY(PTHI.

K.5.6 Jlns 3amutel pe3pObl My(pT U cTepKHEH OT aTMOC(EpHBIX OCaIKOB, 3arps3HEHUS
0ETOHOM M MEXaHHYECKHUX IOBPEXKIECHUI HEe0O0XOAMMO MPHUMEHATh CIEeLUalbHbIE 3aIlUTHBIC
3ariylIKyd U KOJIMA4KH, IJIaCTMAacCOBblE UM MeTajuinueckue. Komauky HaleBaloTCsl Ha TOpel]
CTEp>KHS Cpa3y Mocje Hape3Ku pe3bObl. 3ariylky U3 My(pT yAaIs0Tcs HENOCPEICTBEHHO Mepe
BKpYYHMBAaHHMEM B HUX apMaTypHBIX CTepHEH. YKa3aHHbIE 3aIIUTHBIE CPEJICTBA MPUMEHSIOTCS Ha
MOATOTOBJIEHHON apMarype, TPaHCIOPTUPYEMON U 110J1aBa€MOM Ha CTPOUTENBHYIO IUIOIIAJKY, a
TaK)Ke Ha BBIITYCKaX apMaTyphl.

K.5.7 IloarotoBKky KOHIIOB apMaTypbl M €€ CTBIKOBAaHME C IOMOILBI0O MEXAHMUYECKHUX
COETMHEHUH JT0JKEH MPOBOJUTH TOJIBKO aTTECTOBAHHBIN HA 3TH BU/BI padOT IEepCoHAIL.

140



CII 63.13330.2018

Hpuioxenne JI
Pacuyer coeAUHUTEIBHBIX MY(PT OIIPECCOBAHHBIX MEXAHUYECKHX COCIUHEHHU N

JI.1 OnpeccoBaHHBIMU MEXaHUYECKHUMH COEIMHEHUSIMU apMaTypPhbl 10IIyCKAETCsl COEIUHATh
apmaTypHblii npokat kiaccoB A400+A800 mroboro mepuoamueckoro mpodwist. [Ipumenenue
OTIPECCOBAHBIX COSAMHEHUH JUIsl apMaTyphl TTIaIKOTO MPO(UIIS HE JOIMYCKAeTCs.

JI.2 B kauectBe MaTepuana A COCAMHUTEIBHBIX MY(PT HCHOJIB3YIOT OeCIIOBHBIC
ropsiueiehopMupoBaHHble WK XonogHoaegopmupoBanusie Tpyosl (mo 'OCT 8731 B wactu
texuudeckux TpedoBanuii u ['OCT 8732 B wacTu copTameHTa), WM KPYIJIOTO TOPSYEKATaHOTO
npokata (mo I'OCT 535 B wactu texanyeckux tpedoBanuii u 'OCT 2590 B wactu coprameHra).
B kadecTBe MaTepuana s COCAMHUTENBHBIX My(DT UCIIONB3yeTCs cTanb Mapok 10, 15 mo TOCT
1050; Cr.2 umu Ct1.3 mo I'OCT 380. Jlomyckaercs mpuMeHATs My(QThl U3 cTanu mMapku 20 1mo
I'OCT 1050, yunTsiBasi CHUXKEHHUE pecypca 00KUMHOTO 000pY1I0BaHHUS.

JI.3 OnpeccoBaHHbIE COEUHEHMSI JOJIKHBI COOTBETCTBOBATH ITapaMeTpaMm, ONPEEIIIIOINUM
UX MPOYHOCTD U XapaKTep pa3pyLICHUs.

JI.3.1 Ilmomanp HOMEPEYHOTO CEYEHUs COCAMHUTENBHOM MY(ThI 10 OmnpeccoBKH Fw
Ha3HA4yaeTcs W3 YCIOBUSA PABHOMPOYHOCTH IO 3HAYCHHID HOPMATHUBHOTO BPEMEHHOTO
COINPOTHUBIICHUS IIPU PACTSKEHUU COECTUHIEMON apMaTypbl U My THI:

Orc-F
= Bs' s (JL.T)
OgM
rie OBM, OBS — HOPMATHBHBIC 3HAa4Y€HHsS BPEMCHHOIO CONPOTUBJIEHHS Marepuaia

COCAMHUTENIBHOW My(THl U apMaTypHOTO IpPOKaTa COOTBETCTBEHHO IO
CTaHJapTaM Ha UX M3TOTOBJIECHUE.

JI.3.2 Jlonmyckaercss BMECTO HOPMAaTUBHBIX 3HAYEHUI GBM MaTepuana My(QT IpUHUMATh UX
(bakTHuecKue 3HaueHUsl, ONPeIeNIIEMBbIE OIIBITHBIM ITyTEM.

JI.3.3 Jlnuna coeauHuTenbHOU My Thl 10 onpeccoBku lo. [logOupaercs u3 crieayronmx
YCJIOBUM:

- cnocod ompeccoBkd. OnpeccoBKa COCNWHUTEIHHOH My(ThI Ha apMaType MOXKET
OCYILECTBIISATBCSI MHOTOKPATHBIM OO0KaTHeM MYy(Tbl C HPOMEXYTKaMH U 0e3 MpOMEXKYTKOB
(pucynok JI.1). [Ipu onpeccoBke ¢ MPOMEKYTKaMU TPUHUMAIOT 3a30p MEXKIY KUMaMU OT 2 10 5
MM;

- Uil obecrieyeHus] TpeOyeMoro yCwius cpe3a marepuana My(QTbl IJis ONPECCOBAHBIX
coeauHeHuit apmaTypbl kiaaccoB A400 u A500 3HaueHue 00:kaToi YaCTH COeTUHUTEIbHON My ()ThI
JOJDKHO ObITh He MeHee 50y (mo 2,5 dy ¢ Kaxaoi CTOpOHBI My(ThI), Tae Oy — HOMHHAIBHBIN
JMaMeTp COEUHIEMO apMaTypBhl.

JI.3.4 Inuna my Tl ipu 00xkaTHH 0€3 MPOMEXKYTKOB Ioadupaercs no popmyse

l,=(4,5-d,+4)-0,9, (J1.2)

rae d,, — B caHTHMeTpaXx.

[Tpu ompeccoBke 03 MPOMEKYTKOB 00KaTHUE IMPOU3BOIUTCS C HEOONBIIUM HAXJIECTOM
MOCJEAYIOLIEr0 )KMMa Ha MPEIbLIYIIHMA.

141



CII 63.13330.2018

1 — ¢ mpomexkyTkamu; 2 — 6e3 IPOMEKYTKOB

Pucynox JI.1 — OnpeccoBaHHBIH CTHIK NOCTPOEYHOT0 U3TOTOBJIEHHS, IPOU3BeIEeHHBIN Ha
MOOHJIBLHOM 000PYA0BAHUM MHOTOKPATHBIM MOMNEPeYHBIM Ae()OPMUPOBAHHEM COETMHUTETbHOI

My TBhI

JI1.3.5 JInmnaa My ThI Ip 005KaTHH ¢ MPOMEKYTKaAMH TIo10MpaeTcs o Gpopmyiie
l, =(n-1, +(n-1)-a+4)-0,95, (JL3)

rze N — 9ucio )KUMOB TIpecca,
li — mmpuHa oTmedyaTka OXHOroO JKHMMa Ipecca, CM, OMNPEesieTcs B 3aBUCUMOCTH OT
IPUMEHSIEMOT0 000PYAOBaHUS 110 MUpUHE paboueii yacTu MyaHCOHOB,
@ — 3HA4YeHHE PUHUMAEMOT0 IPOMEKYTKA MEKAY )KUMaMH, CM.
O0111ee 4ncIo KUMOB N BBIYUCIISETCS U3 YCIOBUS

n-l.>4,5d,, (J1.4)

JI1.3.6 BuyTpenuuii tuamerp My T OIIpecCOBaHHBIX COETUHEHUI apMaTyphbl I010MpaeTCs U3
CJICAYIOIIETO YCIOBUS: CyMMAapHBIA 3a30p MEXAy My(dTOW M CTBIKyeMOH apmarypoit Oph, M —
dmax.s, I0JKeH ObITh He 00JIble 4MM HE3aBUCHMO OT JAUAMETPa CTHIKYeMOW apMaTyphl,
rie Oy, M — BHYTPCHHUIA AuamMeTp My Thl,

dmax,s — GakTHUeCKUil MaKCUMaJIbHBIN rabapUTHBIA pa3Mep MOMEPEYHOro CEYCHUsSI apMaTyPhI
o pedpam.

JI.3.7 Jlns rapaHTHpOBaHHOro oOecreueHus TpeOOBaHUN MO BBIHOCIMBOCTH JUIS
OIPECCOBAHBIX COEIMHEHUIN apMaTyphl C rapaHTUEN BBIHOCIMBOCTH (DAKTHUUECKUN 3a30p MEXAY
My(QTOH M CTBIKyEMBIMH CTEP)KHSIMH apMaTrypbl J0 oOmpeccoBkH Opn, M — Omaxs ciemyer
IPUHUMATH He Oosiee 2 MM HE3aBUCHMO OT JUaMeTpa apMaTyphl.

JI.4 3nayeHue ycwiuii MONEPEYHOro Ae(OPMHUPOBAHUS WM NMPOTSHKKU MPUHUMAETCS B
3aBUCHUMOCTH OT PUMEHSIEMOro 000pyA0BaHuUs U JOJDKHA TapaHTHUPOBATh TpeOyeMoe yUTMHEHHE
My} ThI Toce 06xkatus B coorBeTcTBUM ¢ K.5.4.

JI.5 TlomoOpaHnHbIe TeOMeTpUUYeCKHe pa3Mepbl My(PT B 00s3aTE€ILHOM TOPSKE JOJKHBI
OBITh MPOBEPEHBl HKCHEPUMEHTATIBHO HUCIBITAHWEM Ha pacTsDKEHHE MPOOHBIX 00paslioB — He
MeHee 3 IUT. KaXJ0ro BHUJa W TUmNopa3dMepa. VcmbiTaHHble 00Opa3lbl COSAMHEHUN OJIKHBI
COOTBeTCTBOBAThH TpeOoBaHuAM Tabnuis! K.1. He nomyckaercs mpu pa3pylieHnu OnpeccoOBaHHBIX
COEIMHEHUI BBIJEPrUBaHUS apMaTypHOro cTepkHs u3 My(dTel. He nomyckaercs ymeHbleHUE
CYMMapHOTO pa3Mepa 00kaToil yacti My (sl HiDKe 3HaUeHHH 4,5dH.

JI.6 Tlpn monbope TOMIUHBI CTEHKH MY(T HEOOXOJUMO YYHUTHIBATh, YTO MpPU Majon
TOJIIIMHE CTEHKH HEe 00eCIeunBaeTcs JOCTaTOYHAs KECTKOCTh MY(PThI CONPOTUBICHHUIO pacropa
nepuoandeckoro mnpoduis apmarypbl. [Ipy 3HauWTENBHON TOJIIMHE CTEHKH MYQTHI yCHUIIUS
00aTusi ONPECCOBOYHOIO OOOPYJOBAHUS MOXKET OBITh HEJOCTAaTOYHO JUIsl IPOBEICHHUS
KaueCTBEHHOW OIPECCOBKHU.

JI.7 Jlomyckaetcs pa3Mepsl WIM 3HAYEHUs MapaMeTpoB My(QT, MOJyuyeHHbIE NPH pacueTe,
KOPPEKTHUPOBATH 110 pe3ybTaTaM UCIBITAHUHN Ha pacTsLKEHHE TPOOHBIX CTHIKOB, M3TOTOBIIEHHBIX
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C HCIIOJIb30BAHUEM KOHKPETHOI'O O60py,I[OBaHI/I$I N COCAUHUTCIBbHBIX Myd)T B 4aCTH TOJIINIHUHBI

My(}ThI 1 00IIEH IITUHBI My(THI.

JI.8 T'eomerpuueckue pazMepbl My(T ONMPECCOBAHHBIX COSIUHEHHM Ui apMaTyphl Kiiacca
A800 u Oonee MOMKHBI OBITH 3KCIEPUMEHTAIBFHO OOOCHOBAaHBI C YYETOM BO3MOXKHOCTEU
OIPECCOBOYHOIO 000PYAOBAHHUS.

J1.9 Pa3zmepnl Myt u3 ctanm 10 onpeccoBaHHBIX COSTMHEHUH TSt apMaTyphI Ki1accoB A400,
A500 u A600 mpuBenensl B Tabmuie JI.1.

Taonunga JI.1

Knacc HuameTtp I'eomeTpryeckue pa3Mepsl COEAMHUTENBHBIX My (]T:
CTRIKYCMOH | COCIIMHACMOH nmuaa lo, MM TOJIIIMHA CTEHKH , MM HapyXHBIH THaMETp
apMatypbl apmarypsl dy, A2
MM HE MeHee M, MM
A400, A500 16 8dy pu 4,5 28,5
18 MHOTOKPaTHOM 5 32
20 OIIPECCOBKE C 55 35
22 MPOMEKYTKaMHU 6 39
25 8 43,5
28 9 49
32 10 55,5
36 11 62
40 12 69,5
A600 16 9du mpu 6 32
18 MHOTOKPATHOM 6,5 36
20 OTIPECCOBKE C 75 40
22 MPOMEKYTKaMHU 85 45
25 10 48
28 11 56
32 12 63
36 13 68
40 14 75
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VK 624.012.3/4(083.13)

OKC 91.080.40

KnroueBble cioBa: OCTOHHBIE U KEIE300€TOHHBIC KOHCTPYKLMH, PAaCUeTHBIE 3HAYCHUS,
MPOYHOCTHBIE U JAePOpMAIOHHbIE XapaKTEpPUCTUKH OeToHa, TpeOoBaHMsS K apMarype,
pacyer 1o MpOYHOCTH, pacyeT 1Mo 0OPa30BaHUIO TPEIMH U PACUET 10 JePOopMalusiM, 3alIuTa

KOHCTPYKIIUK OT HEOJAroNpUATHBIX BO3ACHCTBUI

HUcnonuurens:

['enepanbHbIil TUPEKTOP
AO «HUILI «CtpourenbcTBo»

COMCITOJIHUTEIH:

Hupexrop HUMKDB um. A.A.I'Bo3niesa,
J-p TEXH.HayK

I'm. wayun. corp. mab. Nel3  HUMNXKB
uM. A.A. I'Bo3zieBa, 1-p TEXH.HayK

3aB. JIa6. Nel HHMMAKB wum. A.A. I'Bo3zeBa
KaHJI.TeXH.HAyK
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A.B. Ky3pMuH

A.H. JlaBumtox

T.A. Myxamenues

C.A. 3equn



