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Beeaenne

Hacrosmmii csopy mnpaBun paspaGoran ¢ yderoM o6si3aTelbHBIX TpeGoBaHMIA,
YCTaHOBIEHHBIX B (enepambHBIX 3akoHax orT 27 pmexabps 2002rn Ne 184-®3 «O
TEXHWYECKOM perynupoBaHuu», oT 30 pexabps 2009 Ne 384-03 «Texuuueckuii
pernaMeHT O 6e30MacHOCTH 30aHHH U COOPYIKEHHIT».

CBox  mpaun  pa3paGoTaH  aBTODCKMM  KOJUIEKTHBOM  (DelepaibHOro
TOCYZJapCTBEHHOIO GIOKETHOTO 06pa30BaTENBHONO YUpeXIeHHs BBICIIEro o6pazoBaHHs
«Hauuonansuelif  mccnenoparensckuit MOCKOBCKHE TOCYNapCTBEHHBIN CTPOHTENBHBIMN
yHUBepcute™ (0-p mexn. Hayk FO.M. Baxcernos, 0-p mexu. Hayk B.®. Cmenanosa, kano.
xum. Hayk B.P. ®anuxman, kano. mexu. Hayk B.I' Conoevbes) Ipu y4acTHH acCOIMalliu
«Kenesoberon» (d-p mexn. nayx A.H. 3eezdos, kano. mexn. nayx 5.C. Cokonos,

M.B. ITacxun).
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CBOJ MPABH.I

BETOHHBIE U XEJIE3OBETOHHBIE KOHCTPYKIIUHA
N3 IJIOTHOI'O CHIIMKATHOI'O BETOHA
Concrete and reinforced concrete structures made of dense calcium-silicate concrete

IaTa BBeleHHS 201#—!2’5-.1?&"

1 O61acTh MpUMEHEHHUS

Hacrosiuuii cBOA MpaBHi yCTaHaBIMBaeT: oOINWe NpaBHia NPOEKTHPOBaHHs Oe-
TOHHBIX W JKelle300€TOHHBIX KOHCTPYKIIHMA, W3TOTOBIAEMBIX H3 IUIOTHOIO CHIMKATHOIO
OeToHa Ha IUIOTHBIX 3aIOJHUTENSX ¥ NpeJHasHaYeHHEIX Ui paboThl B yCIOBHAX CHCTE-
MaTHYeCKOTo BO3/EHCTBUA TeMIepaTypsl He Bhlme mmoc 50 °C u He Hixe Munyc 70 °C;
TpeGOBaHUs K IPOEKTHPOBAHUIO OETOHHEBIX U )Kel1e300eTOHHEIX KOHCTPYKIHH, H3TOTOBIIA-
eMBIX M3 CHIIMKAaTHOro 6eToHa cpefHel TUIOTHOCTH (B BEICYIIEHHOM JO IOCTOSHHOR Mac-
cel cocrosauu) 1700 kr/M® u Gofee, NpHMEHsEMEBIX JUISl CTPOMTENLCTBA IIPOU3BOACTBEH-
HBIX M BCIIOMOIaTeNbHBIX 3JaHHH U COOPYKEHHH NPOMEINIIEHHBIX U CeIbCKOXO03SIHCTBEH-
HEIX MPEIIPHATHH, )KHIIBIX W 001I1eCTBEeHHBIX 30aHUH.

[Tpu npoeKTHpPOBaHUWH KOHCTPYKLMH U3 yKa3aHHoro 6eToHa, peaHa3sHa4YeHHBbIX A
paboTEL B OCOORIX YCIOBHSX SKCIUTyaTallMH (IpH CeHCMHYECKHX BO3IECHCTBHAX, B Cpejie ¢
arpecCHBHOMN CTEMEeHBIO BO3ICHCTBHA Ha OETOHHBIE H )KeNne300eTOHHbIE KOHCTPYKIHH, B
YCIIOBHUSIX TTOBBIIIEHHOM BITaXXKHOCTH U T. I.), HeoOX0AUMO cOOMIOAaTE NONOJIHUTENBHEE

TpEﬁOBElHHJI, NIpedBABIACMEIEC K TAKHM KOHCTPYKIIHAM.

2 HopmaTuBHbIE CCHLIKH

B HacToseM cBozie NMpaBuil NPUBEIEHE] HOPMAaTHBHEIE CCBUIKH Ha CIeIyIoLIye 10-
KYMEHTBI:

I'OCT 948-84 IlepeMuIuku xene300eTOHHbIE AT 3AaHHHA C KUPIHYHBIMH CTEHAMH.
TexHuuecKue ycloBus

I'OCT 6665-91 Kamuu OeronHble u xene3oderoHHble OoproBele. TexHHUecKHe
YCIIOBUSA

I'OCT 7473-2010 Cmecu 6etoHHEIe. TexHUYECKHE YCIOBHS

Nzpnanue opuunansHoe



1%

CII 95.13330.2016

I'OCT 8717.0-84 Crynenu xene3obeToHnsie # 6eToHHBIE. TeXHHYECKHE YCIIOBHS

I'OCT 9561-91 ITnutTsl nepekpoITHIA KeNe3066 TOHHBIE MHOTOITy CTOTHEIE IS
371aHHH U coopyxeHHH. TeXHUYeCKHe yCIoBus

I'OCT 9818-2015 Mapiimu ¥ IHOMANKH JeCTHHULL xKelle300eToHHbIe. TeXHHYecKHe
yCIOBUS

I'OCT 11024-2012 ITaHenu cTeHOBbIE HApPYKHEIE OETOHHEIE U JKeJle300€ TOHHbIe
JULS JKMITBIX ¥ 00IEeCcTBeHHbIX 37aHui. OOIIHe TEXHHYECKHE YCIIOBHS

I'OCT 12504-2015 ITanenu cTeHOBEIE BHYTPEHHHE GETOHHBIE H Kene306eTOHHEIe
IULST JKAJIBIX U 001ecTBeHHEBIX 30aHul. O6IMe TeXHHYECKHE YCIOBHA

['OCT 12767-94 I1naT NepeKphiTHIA XKele300e TOHHBIE CIITOIIHBIE JUIS
KpPYIHOMAaHENbHEIX 31aHui. O6IIHe TEXHHUECKHE YCIIOBHS

I'OCT 13015-2012 Hsnenus GeToHHEIE U Kele306€TOHHBIE [ CTPOMTENIBCTBA.
O6mue TexHuyeckue TpeGoBanus. IIpaBuiia NPUEMKH, MAPKAPOBKH, TPAHCTIOPTUPOBAHHS!
U XpaHeHHS

['OCT 13578-68 ITanenu u3 nerkux GeTOHOB Ha MOPUCTEIX 3AMOIHUTENAX IS
HapyXHBIX CTEH IPOM3BOACTBEHHEIX 3/laHui. TexHu4yeckue TpeboBaHHA

I'OCT 13579-78 brioxu GeTOHHBIE 151 CTEH MOABANIOB. TeXHHYECKHE YCIIOBUS

I'OCT 1707988 Biioku BeHTHIALMOHHEIE Xene306eToHHbIe. TeXHHYecKHe
YCIIOBUS

I'OCT 17608-91 ITnute! GeTOHHEBIE TpOTYapHEIe. TEXHHYECKHE YCIIOBHS

I'OCT 18979-2014 KonoHHEI xkel1e300eTOHHBIE IS MHOIMO3TAXKHBIX 3TaHHIA.
TexHUYEeCKHe YCIIOBHS

I'OCT 189802015 Purenu xene306eTOHHBIE IS MHOIMOSTAXKHEIX 3MAHHIHA.
TexHuuyeckue ycmoBus

I'OCT 19231.0-83 ILtuts! xene306eTOHHBIE [/ IOKPBITH TpaMBaiiHBIX yTEH.
Texnuueckue ycnopus

I'OCT 21924.0-84 ITnuTe! xkene300eTOHHBIE AT TOKPLITHH TOPOACKHX AOPOT.

TexHUYeCKHe YCITOBHS
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I'OCT 25214-82 BeToH cUNUKaTHEIN IIOTHBINA. TexHHYeCKHe yCIOBHS

IF'OCT  26919-86 IInuThl MOZOKOHHEIE IKENE300€TOHHBIE ISl JKMIIBIX,
OOLIECTBEHHEIX M BCIIOMOTaTeNIBHEIX 30aHuH. TexHuueckue ycaoBus

I'OCT 27751-2014 HapesxHOCTh CTPOUTENBHBIX KOHCTPYKIMH M ocHOBaHMit. Oc-
HOBHEIE TIOJIOXKEHH

['OCT 31384-2008 3amura 6eTOHHBIX U jKe/e300eTOHHBIX KOHCTPYKIHMI OT KOppo-
3ud. O0IKe TexHuYecKue TpeOoBaHus

I'OCT 31938-2012 Apmarypa KOMNO3WTHas TNOJMMEpHAs I ApMHpPOBAHHSA
OeTOHHBIX KOHCTpyKuuit. O6IIKe TEXHUYECKUE YCIOBHS

CIT15.13330.2012 «CHulI II-22-81* KameHHBIE H apMOKaMEHHBIE KOHCTPYKLIHH»

CI120.13330.2011 «CHuIT 2.01.07-85* Harpy3ku U BO3JeHCTBHI»

CIT 28.13330.2012 «CHuIT 2.03.11-85 3ammra CTpPOMTENBHBIX KOHCTPYKLHH OT
Koppo3um» (¢ uaMeHeHneM Ne 1)

CIT150.13330.2012 «CHwuIT 23-02-2003 TenoBas 3aluTa 30aHHH»

CII 63.13330.2012 «CHulT 52-01-2003 Beronusle u kene306€TOHHbIE KOHCTPYK-

1. OCHOBHEIE MTONOXEeHU» (¢ u3MeHeHusaMH Ne 1 u Ne 2)
CIT170.13330.2012 «CHuIT 3.03.01-87 Hecymire 4 orpaxaaroipe KOHCTPYKIIHI»
CII 72.13330.2011 «CHulI 3.04.03-85 3amura cTpOMTEIbHBIX KOHCTPYKIHI U CO-

OpYXEHHH OT KOPPO3HU»
CIT 112.13330.2011 «CHulII 21-01-97* Toxapras Ge30macHOCT 3HaHUI U COOpY-

KEHUH»
CIT 131.13330.2012 «CHwuIT 23-01-99* CrpourensHas KIMMATONOTH» (C M3MEHe-

HueM Ne 2)

[IpuMedanue— [pH NONL3I0OBAHHA HACTOALIMM CBOJIOM MPABHA LENECO0GPA3HO NPOBEPHTH AEHCTEHE CCHLTOY-
HBIX JIOKYMEHTOB B HH(OPMAaUHOHHOH cHCTeMe 00IEro MmoNs30BaHMs — Ha O(HLMANBHOM caliTe (efepanLHOro opraHa Hc-
NOTHUTENEHON BIACTH B clepe CTAHNAPTH3IAUMH B ceTd MHTEpHET WM MO EXETONHOMY HH(OPMAUHOHHOMY YKa3aTemio
«HauuoHanbsHbIE CTAHNApPTRIR, KDTprIﬁ Cll'lyﬁﬂHKDB&H Mo COCTOAHHIO Ha | AHBApA TEKYLIETO rofia, U No BEIMYCKaM eXeMe-
CAYHOrO HHPOPMALIHOHHOTO yKa3aTens «HalunoHankHbIe CTAHAAPTEIY 3a TeKymuil rof. Ecii 3aMeHeH cehimouHbIi A0KYMEHT,
Ha KOTOPHH IaHa HeNATHPOBaHHAA CCBINKA, TO PEKOMEHOYCTCHA HCIMONL30BATh I[EﬁCTByEDI.[IYlD BEPCHIO 3TOr0 JOKYMEHTa C
YHUETOM BCEX BHECEHHBIX B IaHHYIO BEDCHIO H3IMEHEHHH. EcnH 3aMeHeH CCBUTOYHEIH JOKYMEHT, Ha KOTOPLI JaHa JaTHpOBaH-
Had CChUIKA, TO PEKOMEHIYETCH MCMONE30BATh BEPCHID 3TOr0 JOKYMEHTA C YKa3aHHBIM BEILIE TOOOM YTREPKICHHA (ITPHHH'

TiA). ECIK rocie yTBepk/AeH s HACTOALIEr0 CBO/IA MPABKII B CCELIOYHBIH IOKYMEHT, Ha KOTOpBIi 1aHa JATHPOBAHHAN CCHUIKA,
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BHECCHO H3IMCHCHHE, 3aTpardBalOLIee MOJOKEHHE HA KOTOPOE JaHa CChUIKE, TO 3TO MOJOKEHHE PEKOMEHOYETCHA NMPHMEHATE
Gea YYeTa JaHHOTO H3IMEHEHHA. EcnH CobLTOYHEIH JOKYMEHT oTMeHeH 63 3aMeHBl, TO MOJIOKEHHE, B KOTOpPOM JiaHa CChUIKE Ha
HET0, PEKOMEHIYeTCs MPHMEHATE B YACTH, HE 3aTparHeatollei sty CCBITKY. CeeneHua 0 ASHCTBHH CBOJOB nMpasun uenecoob-

pa3Ho NposepHTs B PefepansHoM HHGOPMaUHOHHOM (JOHAE CTaHIapTOB.

3 TepmMuHBI H Onpee/IeHHS

B nacrosmewm coge npasun npumenens! Tepmunsl mo CIT 63.13330, a takxke cie-
AyIOUIHe TEPMHHBI C COOTBETCTBYIOILUMH OIPEe/ICHHIMM:

3.1 BaakHbIH pexMM nNoMemeHus: PexuM MOMEINEHUs, NPH KOTOPOM OTHOCH-
TeIbHAs BIAXHOCTE IpeBsIiaet 75 %.

3.2 KOHCTpYKIHOHHAs orHesammTa: Croco6 OrHe3anIMTHl, OCHOBAaHHBIA Ha co-
3[JaHHH Ha HarpeBaeMou MOBEPXHOCTH KOHCTPYKIIMH TEILIOM30ISIIMOHHOTO CITOS CpecTBa

OrHE3aINHTEI, HE H3MEHAIOIIET0 CBOIO TOJIIHHY ITPH OTHEBOM BO3IEHCTBHH.

ITpuMedanHe — K KOHCTPYKUHOHHON OrHe3alInTe OTHOCATCA OTHE3AIIHTHEIE HalkUIAEMbIe cOCTaBbl, 06Ma3ky, 06-
JMUOBKH OTHECTOMKHMH TUIHTHRIMH, JIHCTOBLIMH M IPYTHMH MaTeDHalaMH, B TOM YHCIE HAa Kapkace, ¢ BOIIYIIHEIMH Mpo-

cnofKamH, a Takke KOMOHHALIMH JaHHBIX MAaTepHAJIOR, B TOM YHCNE ¢ TOHKOCNOHHEIMH BCITYyYHBAOIMMHCH MOKPLITHAMH.

3.3 MOKPBIii pexkHM momeleHHsi: Pesxum dKCIUTyaTauuy MOMEIIEHHS, [IPH KOTO-
POM MOBEPXHOCTh CTPOHTENBHBIX KOHCTPYKLHH YBIAXHAETCH KameIbHO-)XKHIKOH BIArou
(koHZEHCAaTOM, OOPLI3rHBAHKEM, TIPONTHBAMM).

3.4 HanbLIsieMblii OrHe3aINTHBIA cocTaB: BOJOKHUCTBIN WM Ha MUHEPAIEHOM
BSDKYILEM OTHE3aIlUTHBIM COCTAB, HAHOCHMEIM Ha KOHCTPYKLHIO METOIOM HAalbLIEHHSI
A1si obecTeYeH s ee OrHECTOMKOCTH.

3.5 HOpMaJILHBIA BIAMKHOCTHLIH PEeKHM MOMeELIeHHs: PexxuM MoMerieHus, pu
KOTOpPOM OTHOCHUTE/IbHAs BIAXHOCTh BO3/lyXa HMeeT 3HaueHus cBriinie 60 % mo 75 %
BKITFOYHUTENEHO.

3.6 Geron cuaHKaTHBbI: BeTOH aBTOKIABHOrO M HEABTOKIABHOTO TBEPIEHHs Ha
H3BECTKOBBIX MIIH H3BECTKOBO-KPEMHE3EMHCTRIX BOKYIIIHX.

3.7 cyxoli pe:xuM momemieHHs: PeXXHM NOMELIEHHs, TIPH KOTOPOM OTHOCHTENbHAS

BIIXKHOCTE BO3yXa He NpeBbiliaer 60 %.
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4 O0mmue TpeboBaHUS K KOHCTPYKIMSM H3 IUIOTHOIO CHJIHMKATHOIO
deToHa

4.1 OcHOBHBIE MOJI0KEHUS

4.1.1 BeroHHEIe 1 XKene300eTOHHBIE KOHCTPYKLIHK M3 [JIOTHOIO CHJIMKAaTHOTO 6eTo-
Ha CllefyeT NpoekTHpoBaTh B cooTBeTCTBUH ¢ CII 63.13330 u ykazaHMAMH HacCTOSILIEro
CBOJIA TIPaBUIL.

4.1.2 KoHCTpYKIMH U3 IUTOTHOI'O CHIIMKaTHOro OeToHa clefyeT IpHMEeHATE B 3aBH-
CHMOCTH OT BIaXHOCTHOTO PEXHMa DKCIINIyaTallHH H CTECICHH arpeCCHBHOCTH CpEIE! 3123~
Hu# 1 coopyxxerui o 'OCT 31384:

- B HEarpeCcCHUBHEBIX Cpellax MIIM MpH BO3JEHCTBHM arpecCHBHBIX Ta30B IPYNIEl A —
HE3aBHCHMO OT BIIAKHOCTHOTO PEXUMa DKCILTyaTallii KOHCTPYKLIHIA;

- MpY BO3AEHCTBUM ra3oBBIX (KpoMe ra3oB Ipynmnel A) WM TBEPIBIX arpeCcCHBHBIX
CpeX — IpH OTHOCHUTENBHOH BIIAXKHOCTH BHYTPEHHET0 BO3/yXa ITOMELIeHHH 10 75 % unu B
CYXOH H HOpMaJIbHOH 30HaX BJIAXKHOCTH,

- IIpH BOB,D;EI‘:IGTBHH BOJ BHE 3aBHCHMOCTH OT arpeCCHBHOCTH — B 6&3H31’IOPHHX Cco-
OpY>KEHHSX.

4.1.3 BnaXxHOCTHEIH peXHUM 3KCIUTyaTallid COOPYKEHUH XapaKkTepHu3yeTcs:

- B OTAllJIMBAa€MbIX 30aHHAX — OTHOCHTEJIEHOH BIIQXXHOCTEIO BHYTPEHHETO BO3yXa
MMOMEILEHHH;

- B HECOTAIINMHBAEMEIX 30aHHAX, a TaK)Ke B KOHCTPYKIHAX, HaXOJAIIHUXCA Ha OTKPEI-
TOM BO3/IyXe, — KIMMaTHYeCKHMH palioHaMH cTpouTenkeTa cornacHo CIT 131.13330.

Creness ArpCCCHBHOCTH BDB,I[EﬁCTBHH ra3’0BBIX H TBEPAEIX CPpEX Ha KOHCTPYKITHH H3
MJIOTHOTO cuiMKaTHoro GeToHa cienyer onpenenats cornacHo CIT 28.13330, a crenens
arpecCHBHOCTH BO3AeHCTBUSA KUAKUX cpel — 1o Tabmuie 4.1.

4.1.4 Tlpu npoexkTHpOBaHHUM KOHCTPYKIUH, 3KCIULyaTHDYEMBIX B arpeCCHBHEIX Cpe-
nax, HeoOXOIMMO TIpefyCMaTpHBaTh MX 3alUTy B COOTBETCTBHM ¢ Tpebopanusimu CII
28.13330, npu 3TOM TpebOBaHM: K INIOTHOCTH M TOJILHHE 3allIUTHOTO cJI0s OeToHa JOIK-
HBI ONpeAeNsaThCs COMTacHO ykazaHusaM 5.1.6 u 7.2. TpeGoBaHus K LUMPUHE PACKPBITHA

TPEIIMH JOJDKHBI ONpeaessaThes B coOTBETCTBHM ¢ Tpebosanuamu CII 28.13330 na cre-
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[IeHHU arpeCCHBHOr0 BO3JEHCTBHS, ONPENe/IIeMO# COTTacHO yKa3aHusM 4.1.3 u moBsIlIeH-
HOH Ha OUH ypOBEHE

4.1.5 3amuTa apMaTypsl OT KOPPO3HMH TPEyCMaTpPUBAeTCs B 3aBUCUMOCTH OT Cle-
AYIOWIMX YCIIOBUH JKCITyaTallMH KOHCTPYKIMH NpPH OTHOCHUTENBHOM BIAXHOCTH BHYT-
PEHHETO BO3/yXa:

- He Oosee 60 % umH B CyXo# 30He BIAXHOCTH (CYXOH PeXHM IOMENIEHH) CIIeLH-
ajlbHBIX Mep IO 3allUTe apMaTypel OT KOPPO3HH IpeyCMaTPHBATE HE CIIE/YeT;

- ceeimte 60 % no 75 % WM B HOPMAIBHOM 30HE BIAXKHOCTH (HOPMAIBHBIH B -
HOCTHBIA PEXHM MOMELIEHHKS) HE0OXOAMMO NPUHUMATE MEPBI K 0GECTIEYEHHIO COXPaHHO-
CTH apMatyphl B 6eToHe (yBenuueHHe MapoK GeToHa [0 IUIOTHOCTH Ha OZIHY CTYIEHB II0
CPaBHEHHIO C NPHBEIEHHBIMH B 5.1.6 MM HaHeceHHE HA NMOBEPXHOCTE KOHCTPYKIMH Ia-
POHENPOHUIIAEMOT0 TTOKPBITHS );

- CBBIIIE 75 % WM BO BIIaXKHOMW 30HE (BIIAXKHBIH M MOKPBIH PEXXHMBI IOMEIIEHN), a
TaKKe MPH HATMYHH arpeCCUBHBIX CPEXl M YCHJIEHHOM BO3/eHCTBHH aTMOChEpHEIX 0ca-
KOB H OTPHLATEIBHEIX TEMIIEPATYp apMarypy HeoOXOAMMO 3allHIaTh OT KOPPO3WH Jia-
TEKCHO-MHHEpAJIbHBIM IIOKPEITHEM. J[oIycKaeTcs IpeycMaTpHBaTh Apyrie BUAEI ITOKPEI-
THH TI0C/I€ CMIENHANBHOM NPOBEPKH X TEXHOJIOTHYECKHX M 3allIUTHBIX CBOICTB U CLerLe-
HUs apMaTyphl ¢ OeTOHOM.

4.1.6 ITpu IpOeKTHPOBAHUH KOHCTPYKIHH, CHCTEMAaTHIEeCKH [IOABEPraroIUXCs BO3-
AEHCTBUIO aTMOCHEPHBIX 0CAIKOB (ITHT GANKOHOB, JIOMKUM, KAPHU3OB, MapaleToB H T.
1), CIIelyeT NPeaycMaTpPUBaTh KOHCTPYKTHBHEIE MEPONPHSATHS, 0BECIIeUHBAIOIIHE TTOCTO-
AHHBINA OTBOJ BOJBI C 3THX KOHCTPYKIMH ¥ MCKIIOYAIOIIHE 3aTeKaHWe BOIB! HA HIDKHIOI
TIOBEPXHOCTE.

4.1.7 B HapyXHBIX OTpa)k[alOlINX KOHCTPYKLMAX, HA BHYTPEHHEH MOBEPXHOCTH
KOTOPEIX JIOITyCKaeTCsl KOHACHCALHs BOASHOIO Mapa WK BHYTPEHHHE ITOBEPXHOCTH KOTO-
PBIX IT0 TEXHOIOTHYECKHUM YCIOBHSAM IIPOU3BOACTBA OMBIBAIOTCS BOHOH (Hampumep, B 6a-
HsX), HeOOXOAMMO HpemycMaTpPHBATh YCTPOHCTBO ¢ BHYTPEHHEit CTOPOHEI BOJOHEIpO-
HHLaeMoro cios coryiacHo tpebosanusam CIT 50.13330.

4.1.8 [lns obecrieuenus TpeGyeMoil OrHECTOMKOCTH KOHCTPYKIHMI U3 IJIOTHOTO CH-

JTHKaTHOTO O€TOHA IIOMHMO KOHCTPYKTHBHEIX Mep CIeIyeT TPeLycMaTpUBATh MepOIpHs-

6
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THA ITO X 3alllUTe OT OrHeBOro BOBI[EﬁCTBHH, B TOM HHCJIE KOHCTPYKIHOHHYK) OTrHE3allH-
TY B COOTBETCTBHH C TpeOoBaHusAMH pazzena 11 CIT28.13330.2012, monoxenusmu [OCT
31384 u CIT 112.13330.

Tabnuua 4.1 — Crenens arpecCUBHOCTH BO3AEHCTBHS KHAKAX CPell Ha KOHCTPYKLMH 13

IIJIOTHOTO CHJIMKATHOro 6eTroHa

CTenens arpeccHBHOIO BO3ACHCTBHS CPEJl HA KOHCTPYKIIHH
IIpusnakm arpeccuBHOCTH
KHIKHX CpEI HearpeccHBHas cnabo- CpenHe- H CHIILHO-
arpeccHBHAaA arpeccHBHas
1 O61ieKkncnOTHAS arpecCHBHOCTh, BOJO- Cn. 4 Orloo4d Ho 1
POMHEIH mokaszarens pH
2 CopepixaHne MarHe3HAIBLHEIX COJEH o 300 Ot 300 no 500 Cs. 500
(MarsesHanbHas arpecCHBHOCTE), KOHIIEH-
Tpauus noHos Mg?*, r/m’
3 Conepixanue cBoGOIHOM (arpeccHBHOI) Jo 20 Ot 20 o 50 Ce. 50
YTTIEKHCIIOTHI (YIIIEKHCIIOTHAA arpeccHB-
HocTh) COs, T/M?
4 [llenounas arpecCHBHOCTh, KOHLEHTPAIHS o 100 Ot 100 mo 150 Cg. 150
enKuX Ieoueit B pacuete Ha Na* + K,
kr/m’
5 Copepxanue cynsdaros (cynsparuas o 10 Ot 10 o 20 Cs. 20
arpecCHBHOCTE) B epecyeTe Ha HOHEL SO4%,
Kr/Mm>

ITpumevanus

1 Xnnkas cpema cuuraercs cnaGoarpeccHBHOM, eciy Iy6HHa paspyuieHHs GETOHA HA TPOTHKEHHH
50 net He mpeBsimacT 2 cM.

2 HOpMBI arpecCHBHOCTH JKHIKHX CPell B HACTOSINEH TablMle NPUHATHI IS HHTEpBANa TeMIEpaTyp
cpenel ot 0 °C mo 25 °C. Tlpu TemmepaType cpefkl BHe MpeJIefioB JaHHOTO HHTEpBAla 3aKioueHHe 06
arpecCHBHOCTH BOJ Ja€TCs Ha OCHOBE Pe3y/BTATOB CIEHANLHEIX HCC/IEI0BAHHIH.

3 IlpoTouHBle ¥ HENPOTOYHEIE IIPECHEIE BOJIB! (MSTKHE H %ECTKHE) [0 OTHOIIEHHIO K IUIOTHOMY CHITH-
KaTHOMY OETOHY ABISIOTCS HEArpECCHBHBIMH.

4 1Ipy HeMOJHOM TOTpPY>KeHUH (B YCIOBHAX KAMMLIAPHOTO MOJICOCA BOMBI) HITH MEPHOJIMYECKOM BO3-
NeHCTBUH DACTBOPOB EJIKHX IIENOYeH HIH CyNh(paTHEIX PACTBOPOB C KOHIEHTpamuei cyib(har-HOHOB
Bonee 600 r/m’, T. e. IPH BO3MOXKHOCTH HAKOIUIEHHS B nopax 6eToHa conei. OKa3LIBAIOILIHX Pa3pyLIao-
mee JielcTBrHE HA BETOH, Cpejia ABIACTCS CHIBHOATPECCHRHOMN 110 OTHOLICHHIO K TIOTHOMY CHIIMKATHOMY
Betony.

5 Ilpw comepkanuu B Bojie BEIIECTB, HE MPEAYCMOTPEHHBIX HACTOSAIIEH TaBIHIIEH, CTENeHb arpecCHB-
HOCTH BO3JCHCTBHS Cpelbl CAEOyeT yCTAaHABIWBAThE HA OCHOBE PE3YJIBTATOB CIECHHAJIBHBIX HCCIEZOBA-
HHUH.
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4.2 OcHoBHbIE pacyeTHbIE TPeOOBaAHUSA
ITpy NpOeKTHPOBaHHM KOHCTPYKIMH M3 IUIOTHOTO CHIIMKATHOTO GeToHa HeobXomu-
MO cobmoaaTk ocHOBHEIE pacueTHble Tpebosanust CIT 63.13330, a npu MPOEKTHPOBaHUH

3JIEMEHTOB CTeH C JIByX- H MHOTOPAZHOM pa3pe3koil — Tpebosanus CIT 15.13330.

4.3 lononuutenbHbie TpeGOBaHUA K NPOEKTHPOBAHHIO MpEIBAPH-
TeJbHO HANPSKEHHbIX KOHCTPYKIHA

4.3.1 IlpenBapuTeNbHEBIe HAIPSDKEHUS apMaTyphl ClEAyeT NPUHUMATh 0 TToApas/e-
my 9.1 CI1 63.13330.2012 ¢ ygeToM yKka3aHHii HACTOSIIETO CBOJA IPABHUIL.

4.3.2 Ilpu pacyeTe npeaBapUTENbHO HANPSXKEHHBIX 3JIEMEHTOB CIEAYeT YYHTHIBATh
CHIDKCHHE [pENBapHUTENbHBIX HAaNpsDKEHHH BCIENCTBHE IOTE€Ph IPENBapHTEBEHOIO
Hanpsokenus (Tabiuua 4.2) no nepegavu yCUIMH HaTshkeHus: Ha GeToH (MepBEIE TOTEPH) |
rocle Tepelayd YCHINN HaTSKEHUs Ha 6eToH (BTOpEIE TTOTEPH).

Ilpu HaTsHKEHHH apMaTypHI Ha YIIOPEI CIIEAYeT YYUTHIBATE:

a) mepBBle NOTEpH — OT pellaKCcallli HalpsKeHHH apMaTyphl, aBTOKIaBHON o6pa-
borky, nedopmanuy GopM (NMpH HATSDKEHWH apMaTypsl Ha GOpMBI), OT JedopMaryy aH-
KepoB, OBICTpOHATeKalOIel [013y4ecTr GeTOHA, POABIIOMIEHCS B IIpoliecce 06KaTH;

©) BTOpEIE TTOTEPH — OT YCaAKH M HON3y4ecTH GeToHa.

ITpu HaTsHKEHMH apMaTypEl Ha O€TOH CleyeT YUUTEIBATE IOTEPH:

a) TmepBEIe NOTepU — OT AehopMalui aHKEpOB, TPEHUS apMaTyphl O CTEHKH WM I10-
BEPXHOCTh KOHCTPYKIIHH;

0) BTOpEIE TIOTEPH — OT PellaKCalliy HAIPSHKEHUI B apMarype, yCaakd M Moj3yye-
cTu OeToHa.

[loTepu mpeaBapUTENLHOTO HAMpPSHXKEHHS apMaTyphl CIENyeT ONpPEeNeNsTh o Tab-
mune 4.2. Tlpy Hanmu9uyA CTIeNMabHBIX ONBITHBIX JAHHBIX TH MOTEPH JOIMyCKaeTcs IpH-
HUMATh 10 pe3yJbTaTaM OILITOB.

TIpu NpOeKTHPOBaHMH KOHCTPYKIIHiA OIHEIE CYMMapHBIe NOTepH AGy, 2y AN apMa-
TYPBI, PacTlOJIOKEHHON B PAaCTSIHYTOH P 2KCIITyaTalllH 30HE CeueHHs 3JIeMeHTa (OCHOB-
HOM paboueli apMaTyphl), cleayeT NpuHUMAaTh He MeHee 100 MITa.

8 —— ‘.._I...‘



Tabnuna 4.2 —TloTepu npeaBapUTENBHOTO HAMPIKEHHA

A0

CTI 95.13330.2016

®axropsl, BeBeBaomue | OGos- | 3HaueHue NMOTEph NpeIBapPHTENLHOTO Hanpsikenns, MITa, mpu
NOTEPH NpeiBapHTEIEHOI0 | HAYCHHE HATSDKEHUH apMaTypEl
HaNpsHKEHHs ApMATYPEI Ha YTIOpEI Ha BeToH
A llepeEie noTepu
1 Penakcauus HanpsokeHHH| Acyg,
apMaTypel: NpH MeXaHH-
4YecKoM crocofe HaTmKe-
HHS:
a) IpOBONIOYHOMH o,
[0.22 R +o‘_09] o, ~
0) cTepxkHEBOH 5 _
0.4{0.22?:1 + 0.09J o,
0,20'#, -50
Sk CEIROICIMEHECEIX 3nechk Gy, mpuHUMaeTcsH Ge3 yuera =
B HIEKEpOTC MO ERGHIFTR G noteps, MITa. Ecnu BuruncieHHble
kux crmocobax HaTsKeHHA 3HAYEHHs [IOTEPh OKAKYTCA OTpPH-
CTEPXHEROR apMATYPE! LATE/bHEIME, HX CIEIyeT TpHHH-
MATh PABHEIMH HYIIIO
2 AstoknaeHas obpabotka| Ao 20 -
H3OEeTHH
3 Jlebopmauus ankepoB,| Acys |[IpuHMMatoTcs mo nyHkTy 9.1.6 [TpuHuMaloTCs 10 MYHKTY
PacloIoKeHHBIX Y HaTiK- CI163.13330.2012 9.1.7 CIT 63.13330.2012
HBEIX YCTPOHCTB
4 TpeHue apMaTypEI 0 [TpunuMaroTCs 110 MyHKTY
CTEHKH KaHAJIOB HIIH 0 10- | Acyy - 9.1.7 CI1 63.13330.2012
BEPXHOCTE DETOHA KOHCT-
PYKUH#H
5 [Hedopmauus crameHBIX| Acy; |[IpHHEMatoTCs mo myHkTy 9.1.5 -
dopM npu  HEOZHOBpe- CII63.13330.2012
MEHHOM HATSKEHHH apMa-
TYPHEIX CTEPXKHEH
6 BricTpoHaTekaromas noj- AGsp6 T4y —

3ydecTk HeToHa

a()

rae oo — koadduiment, onpenens-
eMEli o gopmyne
a, =52+13R,, ~14);

Gip — HanpsokeHHe B OeToHe Ha
YPOBHE LEHTpa TAMKECTH IUIOLIANEH
CeYeHHs HanpsaraeMo# apMmartypsl S
H St ydeTom norepk mno mos. 1-5
HacTosleH TabMHUIE! onlpenensercs
o MYHKTY 9.4.11 CIlI
63.13330.2012;

Rlln

Rpn—nipuHEMaeTes 1o Tabinuue 5.3
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Oxonyanue mabauyet 4.2 '-2/
®axTtopsl, BeEBaomue | O6o3- | 3HadeHHe MOTeps NPeBAPHTENBHOrO HANpshkenus, MITa, npu
IOTEPH IPEeIBAPHTENIEHOIO | HAUEHHE HaTHKEHHH 8pMAaTyphl
HAMPSKEHUS ApMATY bl Ha YHOpEI | Ha 6eToH
b Bropeie notepn

7 Penakcauus Hanpsokenuit| Ay, [TpunumaloTcs no

apMaTrypsl nynkty 9.1.3 CIT
63.13330.2012
8 Ycanka Gerona (cm. 8.3) AGps 30 30
9 [Momsyuects HeToHa AGp6 P ng s T oA,
Hp s HPy

roe W pi, P — xoadhuunenTEl,
OmpenensdeMele B COOTBETCTBHH
C yKazaHusaMH 4.3 .4,
Aogys — NOTEpH, NpHHHMAaeMEIe
1o mmo3. 6 Hacrosmelt TabnHIEL;
Ohp— CM. TI03. 6 HacToseH Tab-
JTHIIEI

[IpumMeduanue— [loTepn NpefBAPUTENBHOTO HANPSDKEHHS B HalpsraeMmoi apmarype S’
OMpeneNAOTCA TaK JKE, KaK U B apMaType S.

4.3.3 Ilpu onpeneneHuy NOTEPh NPEABAPUTENBHOIO HAMPSKEHHSI OT ycanaku 6eToHa
(cm. mosuimo 8 Tabmuiel 4.2) HeobxoauMo coBMIOAATE CleyIoLMe TpeGoBaHus:
a) Npd 3apaHee HM3BECTHOM CpPOKe Harpy)KeHHsS KOHCTPYKLUHM IOTEPH CIENyeT

YMHOJaTh Ha KO3(PDHLMEHT @1, OIPeaeseMsli 1o GopMye
@, =1-e"%, (4.1)

rZie € — OCHOBaHHE HaTypalbHBIX JIOTapu(hMOBE;
{ — BpeMs, OTCYMTEIBAEMOE CO [Hs OKOHYAaHHS aBTOKJIABHOH 00paboTki;

6) 17 KOHCTPYKLHH, IpeHa3HAUYeHHBIX IS 9KCIUTYaTalluK TIPH BIAKHOCTH OKpY-
Karolei Bo3ayIuHoH cpensl Hike 40 %, rotepu ot ycanku 6eToHa CleyeT yBeluYMBaTh
Ha 25 %. |

4.3.4 3nayenne QyHKUMKM P npU ONpeJeneHUH MOTEPE MPEABAPUTENLHOIO HAamps-

KEHHs OT momn3ydecTdH OeroHa (cM. mo3uuuio 9 Tabnuupl 4.2) cienyeTr BEIYHMCILTE 10

thopmyne
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rae o = E/Ey— oTHOIIEHHe MOIYJIel yIpyrocTy HanpsaraeMod apMaryphl # 6eToHa;
Hs — KO3hQULKMEHT apMHPOBAHUS CEUSHHs HaIpsAraeMoid apMaTypoi, onpe/eiseMslit
no dopmye

A, + A4
= P ap , 4 . 3
S (4.3)

p1 — K03 (PHLHEHT, onpeaesieMbIi Mo GopMyie

P =0y, A;-.y 2 (44)

31mechk P — ycuide o0XaTus ¢ y4eTOM I0Teph HAMPSKEHHS 110 MO3HIMAM | — 5 Tabmum!
4.2;

(s — XapaKTepuCTHKa Non3y4ecty GeToHa, onpeaenseMas 1o Gpopmyie

O =0y, AP (4.5)

30ECh (pcr — MPEJEIPHOE 3HAUYEHHE XapaKTEPUCTHKU MonzydecTd OeToHa, onpeenseMoe
cornacHo 5.1.14;
Ol4 — KOO QUUMEHT HENWHEHHOCTH, NPUHMUMaeMbIi o Tabmuue 4.3 umu 1o ¢op-

MyJaMm:

O-bp

mpu Z7.< 0,4 04 = 0,8; (4.6)

]

a
mpu 22> 0,4 ay = 0,4+ 2%,

hn bt
@ — KOIQUIHEHT, yIHTEIBAIOIIMH MPOJOKHUTENIBHOCTE NEUCTBUS HAIPSHKEHUH
Oy, ONpeiensaeMbli 1o Tabnuie 4.4 unu mo dopmyie
@, =1 —e 00, (4.7)
rfe { — BpeMs:, CyT, OT oOxkaTus 6eToHa NO Harpy)K€HHWs WM HCIBITAHHA KOHCTPYKIIHH;
€CJIH 3TOT CPOK HEH3BECTEH, 3HAYEHHE (O CNIe/lyeT NpUHUMATh Ipu f = 100 cyT.
3HayeHus QyHxIuM @ MOryT ompenensThes 1o Tabnuie 4.5 B 3aBUCHMOCTH OT Be-
JTMYUHE] (); U IPOU3BEAEHHS OLLLP].
4.3.5 3naveHus HanpsokeHHH B GeTOHe H apMaType, a TAaKKe YCHIIMS MpeiBapH-

TeNLHOTO 06>kaThs GeToHa, BRBOAMMEIE B PACUYET MPEIBAPUTENLHO HANPSKEHHBIX 31eMeH-
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TOB, ClelyeT ONpeAesaTh COINacHO ykaszaHusM myHktoB 9.1.10 u 9.1.11

4%

CII

63.13330.2012, npu 3TOM 3HaYeHHs MOTeph NpPEIBAPHTENBHOIO HAIPSIKEHHS CIIENYeT

NpUHUMATE 110 Tabnuue 4.2 B cooTBETCTBHH ¢ 4.3.2—4.3.4.

Tabnuua 4.3 — 3HaueHue K03 hHUIMEHTA HENNHHEHHOCTH

Crenens o6xatus 6eTona opy/Ren | <0,4

05 | 0.6

0,7

0,8 | 09

1,0

Kosddpuuuent nenuneiinocts oy | 0,8

0,9 | 1.0

1,1

1,2 | 1.3

1,4

Tabnuua 4.4 — KoahpuuueHT, y4UTEIBAIOIINH TPOJOIKUTENLHOCTE JeHCTBUS

HanpsDKeHUH

Bpewms f.cyT, oT oGxarus
GeToHa 10 3arpyKeHHs
MJIH HCIBITAHHS KOH-

CTPYKIIHH

3 7

14

28 | 60

90 | 100

120

180 | 240

300

360

720

Koappuuuent @p

0,031 0,07

0,13

0,250,451

0,593/0,632

0,699

0,835(0,909

0,950

0,973

0,999

Tabnuna 4.5 - 3uauenue Gpyukuuu O

apisps Dynxuus O npu 3HAUYSHHH
0.4 0,8 1,2 1.6 2,0 2.4
0 0 0 0 0 0 0
0,1 0,035 | 0,070 | 0.103 | 0,135 | 0,166 | 0,196
0,2 0,065 | 0,125 | 0.131 0,234 | 0,284 | 0,330
0.3 0,088 | 0,169 | 0,211 0,309 | 0,370 | 0378
0.4 0,108 | 0205 | 0,290 | 0,368 | 0.436 | 0,444
0.5 0,124 0,234 0.330 0413 | 0,486 | 0,550
0,6 0.139 | 0,259 | 0362 | 0.451 | 0,528 | 0.593
0,7 0,150 | 0,285 | 0,386 | 0489 | 0,557 | 0.624
0,8 0,163 | 0,300 | 0413 | 0,509 | 0,589 | 0.657
0,9 0,173 | 0316 | 0434 | 0,531 | 0,612 | 0,680
1,0 0,181 0,330 | 0451 0,551 | 0,632 | 0.699
1.1 0,189 | 0342 | 0467 | 0,567 | 0,650 | 0,716
1,2 0,196 | 0353 | 0480 | 0,582 | 0,664 | 0,730
1.3 0,202 0,364 0,492 0,595 | 0,677 | 0,743
1.4 0,208 0,372 0,503 0,607 | 0,690 | 0,753
1.5 0.213 | 0,381 0,513 | 0,617 | 0,699 | 0.763
1.6 0,218 | 0389 | 0,522 | 0,626 | 0,708 | 0,772
1.7 0,223 0.396 0,530 0,636 | 0,716 | 0,779
1.8 0,227 | 0402 | 0,537 | 0,643 | 0,722 | 0,786
n PHMEHAaHHE— an [MPOMENKYTOYHEIX 3HAYEHHAX BETHYHHE] (P HITH TIpO-
H3IBEOCHHA C|lsp) 3HAYCHHE q)yH'KU.HH [4#] CHeAyeT OnMpeaenaTh HHTBPHDMHHGH.
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S MarepuaJibl 1151 66 TOHHBIX M KeJ1e300€TOHHBIX KOHCTPYKIH

5.1 bBeton

5.1.1 [ina GETOHHHIX U KeJIe300€TOHHBIX KOHCTPYKIMH, IIPOEKTHPYEMEIX B COOT-
BETCTBHMH C TpeOOBaHHAMHU HACTOAIIETO CBOJA NPaBUII, CIEeIyeT NpelyCcMaTpHBaTh OETOHEI
HH)KEIIEpEeYHCIIeHHBIX KJIACCOB U MapoK:

a) KIIaccoB IO Ipo4yHocTH Ha cxartue — B10; B12,5; B15; B20; B25; B30; B35;
B40; B45; B50; B55; B60;

6) Mapok no moposocrtoiikocta —F35; F50; F75; F100; F150; F200; F300; F400;
F500; F600;

B) MapoK 110 BoZoHenpoHuLaemMocTd —W2; W4; W6; W8; W10,

I') Mapok 1o cpenuei miotHocTy —D1700; D1800; D1900; D2000.

lTpumeuaHnus

| Knaccel BeToHa no NpovHOCTH Ha cxatue B cooteercTByioT 3HaueHHio KyOukoBoll npounocty 6eToHa Ha CxaTHe,
MTIIa, ¢ obecneyennocTeio 0,95 (HopMaTHEHAA KYOHKOBAA MPOYHOCTE).

2 Knacc GeToHa 1o NpoYHOCTH Ha cxartke B HeoBxoAHMO yKa3bIBaThk B MPOEKTE BO BCEX CIyHasAX.

3 Mapky no mopozocToiikocTd F cnefyer HazHayarTh [UIA KOHCTPYKLUHH, NOABEPralolMXcs B YBI2XKHEHHOM COCTOS-
HHH JeHCTEHIO MONepeMeHHOT0 3aMOpaKHBaHHA H OTTAHBAHHA.

4 Mapky no poioHenpoHHIaeMocTH W cllelyeT Ha3HAuaTE Ul KOHCTPYKUHI, K KOTOPEIM NpesABIsA0TeA TpeGosa-
HHs BOAOHENTPOHHLIAEMOCTH.

5.1.2 JIng xene300eTOHHBIX KOHCTPYKUHH CllelyeT TIPHMEHATH Kiacc OeToHa 10
[IPOYHOCTH Ha caTHe He Hike B15.

beron knaccos B10, B12,5 cnenyeT npaMeHATE TONBKO Ui OETOHHBIX KOHCTPYK-
L[MH, 3KCIIIyaTHpyEeMBIX IIPH OTHOCHTENBHON BIaXKHOCTH BHYTPEHHErO BO3MyXa ITOMeIIle-
Hul He bonee 60 % wiu B cyxoii 30HE BIAXHOCTH.

Koncrpyknuu u3 6erona knaccoe B10 u B12,5 B arpeccHBHEBIX cpefax, a TakXke B
YCIIOBUSX MHOI'OKPATHO IOBTOPAIOIIEHCS HATPY3KH NIPUMEHSTE HE JIOIYCKaeTCsl.

Jlisi CHIBHOHArpYKEHHBIX CXKATBIX CTEPXKHEBBIX JIIEMEHTOB (HAIIPUMEp, KOJOHH,
BOCTIPHHMMAIOIIMX KpaHOBRIE Harpy3kH) Kiacc 6eToHa clieayeT NpuHUMAaTh He Hibke B25.,

5.1.3 [Ina mpensapuTeNsHO HANpSKEHHEBIX 3JIEMEeHTOB Kiacc OeToHa HeoOXoAHMO

Ha3HayaTk He HW)Ke yKa3aHHoro B Tabuuie 5.1 ¢ yyeroM TpeboBanuii 5.2.1.
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Tabnuua 5.1 — Knacce! 6eToHa B 3aBUCHMOCTH OT BHIIA H KJIACCA HAIPATAeMOM apMaTypsl

Tabnuna 5.2 — TpeboBanus k 6eTOHY IPH Pa3NUUHBIX YCIOBUAX SKCILTyaTalluK

Bug u xmace Knacc betona,

HaIpAraeMoi apMaTypel HE HUXKE
1 IIpoBonounas apMaTypa KnaccoB otT Bpl200zo Bpl600 mua- N
METPOM IIPOBOJIOKH, MM:
5 B20
6 u bonee B25
2 CrepxHepas apMatypa (6e3 aHKepoB) JHAMETPOM, MM:
ot 10 go 18 BrmrO4., KJIACCOR:
A600 u AB00 B20
A1000 B25
20 u Gomnee, KIACCOR:
A600 B20
A800 B25
A1000 B30

YcnoBnsa 3KCILTyaTalui KOHCTPYKLHI

Mapxa GeToHa, He HHXKE

MO MOPO30CTOHKOCTH | TI0 BOIOHENPOHHIAEMOCTH

PacueTHas 3HMHAA

1A KOHCTPYKIHi (KpoMe Hapy KHBIX CTEH OTAMH-

ApRKICpHOTI skl BAEMEIX 30aHuii) 30aHHH U coopyxKeHHH Kiacca no
pexHMa HApYHOMO BO3-
CTENEHH OTBETCTBEHHOCTH
nyxa, °C
I I I I I 111
| IlonepeMeHHOE 2aMO-
paKHBAHHE H OTTaH-
RaHHe:
a) B BofoHackieHHoM  (Hinke Munyc 40 F300 | F200 | F150 W6 w4 w2
COCTOAHKH (HanpuMep,  (Hinke Munyc 20 F200 | F150 | F100 | W4 W2 | He Hop-
KOHCTPYKLMH, He Gonee MuHyc MHpYeTcH
pacronoxkeHHule B ce-|40 BiUnoy.
30HHO-OTTauBatomieM |Hike Muye 5 no | F150 | FI00 | F75 W2 | He HopmupyeTcs
cnoe rpyHTa B paioHaxMHHyc 20 Brmou.
BEYHOI MEp3NOTEI) Munyc 5 u Baime | FI100 | F75 F50 HeHopmupyercs
6) B ycnoBuAX 3misoH- [Hume munyc 40 F200 | F150 |F100 W4 W2  |He Hop-
HECKOTO MH-
BOJIOHACKILIEHHs pyeres
(HanpumMep, Haasemubie [Hinke Munyc 20 FI100 | F75 F50 W2 | He HopMupyeTca
KOHCTPYKLUHH,  NOCTO-10 MHHYC 40
AHHO IOJBEPrarOlHecs|BIITIOY.
aTMDC[])BpHLIM BO3jiel-Huxe Munyc 5 oo F75 F50 F35 He HOPMHpYETCH
CTBHAM) MHHYC 20 BImIOY.
Munye 5 wBeime | F50 [F35 F25 To xe
) B YCIIOBHAX Huxe munyc 40 [ F150 | F100 F75 W4 w2 He
03/IyLIHO-BIAXKHOCT- HOPMH-
HOTO COCTOAHHA MpH pyeTest
TCYTCTBHH 3MM30AHYe-|Hume MHUHYC 20 F75 F50 F35
KOro BOJOHACHIIEHHANO MUHYC 40
HarpuMep, KOHCTPYK-BKIIOY, Henopmupyertcs
HH, noctoanHo mnon-{Hmke munyc 5 no | F50 F35 F25
epraiominecs  Bozaeii-MuHyc 20 Brmou.
TEHIO  okpyxatomeroMuHyc 5 u Beitie | F35 |F25 F23
03[yXa, 3aMlHIIEHHEIE
T BO3NEHCTBMA AaTMO-
(hepHBIX 0CAJKOR)
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Oxonuarnue mabnuyet 5.2

Ycnoeus SKCMTyaTAUMH KOHCTPY KM Mapia Betona, He HiDKe
Maidns MO MOPO30CTOHKOCTH | 110 BOJOHENMPOHHLIEAEMOCTH
AT KOHCTPYKUMH (KpoMe HapyXHEIX CTEH OTallIH-
XapakTepHCTHKa TeMmneparypa
BaeMEIX 30aHHH) 30aHKH M coopykeHHH Knacca no
pexumMa HapYKHOMO BO3-
CTEMNeHH OTBETCTBEHHOCTH
myxa, °C
I n | m 1 | m | m
2 BoaMoxHoE 31H30-
nudeckoe Bo3eicTRHE
Temmnepatyp Hixe 0 °C:
a) B BojloHacelerHHoM (Hiske munyc 40 |F150  [F100  [F75
COCTOAHMH (HanpHMep, |Huixe Munyc 20 F75 F50 F35
KOHCTPYKLMH, Haxo[is- |10 MHHYC 40 He HopMupyeTca
IHecA B FPYHTE UM  [BKITIOY.
nopn BoAoi) Huke munyc 5 oo | F50 F35 F25
MuHyc 20 BrTiOH.
MHHYC 5 H BEIILIE F35 F25 F25
0) B ycnoBuax Bo3aymw-Hike Munyc 40 |F75 F30 F35
HO BI&XHOCTHOIO COC-
TOSAHMA (nampumMep,|Hixe munye 20 | F35 F25 F25
BHYTPEHHHME KOHCTPYK-|io MHHYC 40 He HopMupyeTes
ITHH OTaMIHBAEMEIX|BKITIOY.
10aHuil B nepHod ctpo-Hipke Munyc 5 go | F35 F25 F25
MTENBCTBA W MOHTaXA) (MHMHYC 20 BRIHOM.
Munyc Supemne | F25 F25 F25
[IpuMeuaHusn
| PacueTHrle 3MMHHE TEMMOEPATYPLl HapY)KHOIO BO3OyXa NPHHHMAIOTCA Kak CpedHAsd Teme-
paTypa Boigyxa Haubonee xonoAHOH NATHOHEBKH B 3aBHCHMOCTH OT paHoHa CTPOMTENLCTEA CO-
rnacuo CIT 131.13330.

2 TNpoeKTHEIE MapkH OeToHa MO BOAOHENPOHHLAEMOCTH AUIA KOHCTPYKIHH coopyXKeHHH BOIo-
cHAOMEHHS H HPPHIALMK CEAYET MPHHUMATE He HIke W4, a MpoeKTHEIE MapkH GETOHA MO Mo-
PO30CTOHKOCTH — MO YKa3aHHAM COOTBETCTBYIOIIHX HOPMATHBHEIX JOKYMEHTOB, KakK I TAKENO-
ro BetoHa.

3 MpoektHas Mapka 6eTOHA MO BONOHENPOHHIAEMOCTH /U1 KOHCTPYKLIMH, IKCILTYaTHPYEMBIX
B ArpeccHBHLIX Cpeaax, A0mKHa OuTh He Hinke W6.

5.1.4 JIns KOHCTPYKIMH, pacCYMTHIBAEMEIX Ha BO3IEHCTBHE MHOTOKPATHO ITOBTO-
PAIOIIENCS Harpy3KH, MUHUMalbHbIE 3Ha4eHus Kiacca OeToHa, MpuBeJeHHbIE B Tabmuie
5.1, cnenyer yBenuuuBaTh Ha ofiHy cTyneHb (5 MIla). IIpoBonouHyt0 apMaTypy KiIaccoB
Bpl1200 — Bp1600 B 3THX YCNOBHAX, a TakKe AJA IpeABapUTelbHO HAMPKEHHBIX KOH-
CTpYKUMH TiponieroMm Oonee 12 M AormycKaeTcss MPUMEHATH TOJNBKO TIOCTE CIHEIHATBEHOTO
3KCIIEPUMEHTAIBEHOTO 000CHOBAHHS.

5.1.5 Mapku 6eroHa M0 MOpPO30CTOHKOCTH ¥ BOAOHENPOHUIIAEMOCTH OETOHHEIX U
ene300eTOHHBIX KOHCTPYKIMHA B 3aBUCHMOCTH OT PEXHMMa MX SKCIUTyaTallid M 3HAYeHHUH
pacyeTHBIX 3UMHHX TEMIIEpaTyp HapYKHOIO BO3/lyXa B palOHE CTPOMTENLCTBA CIENYET

INpHHHUMATE!:



M

- JUIs KOHCTPYKLIMH 3/laHHH M COOpPYXEeHMH (KpoMe HapyXHBIX CTeH OTaIUIMBaeMbIX

CIT 95.13330.2016

3/IaHKH) — He HIKE YKa3aHHBIX B Tabmmie 5.2;

- HapyHBIX CT€H OTAIJIMBaEMBIX 3/IaHHH — He HIKe yKa3zaHHEIX B Tabnume X.2 CIT
28.13330.2012 nia Tsokenoro 6eToHa.

5.1.6 Mapku 110 cpefiHe# MIIOTHOCTH OETOHHEBIX U Kelle300eTOHHEBIX KOHCTPYKLHH B
3aBHCUMOCTH OT PEXMMa UX IKCIUTYaTallluy JODKHEI OBITh HE HIKE:

- IJIs BHYTPEHHHUX KOHCTPYKUHMH 3MaHUH U COOPYXEHHUH, 3KCIUTYaTHPYEMEIX MpH
OTHOCHTENIEHOHM BIaXHOCTH BHYTpeHHero Bosayxa ao 60 %, — D1700;

- BHYTPEHHHMX KOHCTPYKLUHH 34aHUH H COOPYXXEHHH, IKCILUIyaTHPYEMBIX IIPH OTHO-
CHTEJIbHOH BIQXHOCTH BHYTPEHHEro Bo3ayxa cBeime 60 % no 75 % unu B HOpMalbHOH
30HE BIaKHOCTH, a TaKXe JJIs TIEPEeKPBITHI CaHUTAPHBIX Y3JI0B X UIbIX 3aauui — D1800;

- Hapy»XHBIX OrpaXJalolluX KOHCTPYKIHMH M CTeH IOJBAJIOB 3JaHUH, 3a HCKIIOYe-
HHEM DKCILIYaTHPYEMEIX IIPH OTHOCHTENBHON BIAXKHOCTH BHYTPEHHEro BO3/yXa CBBIILE
75 % wnu Bo BnaxkHOM 30HEe (cM. 4.1.3), — D1800:

- BCEX KOHCTPYKIHH, SKCIUTYyaTHPYEMBIX IPU OTHOCUTENBHON BIAXKHOCTH BHYTPEH-
HEro BO3/yXa CBhillle 75 % HIH BO BIaXXHOH 30HE, a TakoKe I MepeKphITHH CaHUTapHBIX
Y3710B OOINECTBEHHBIX 3/laHUH, 1A IIMT OaIKOHOB H JIOMKHUH, KADHU30B, MOSICKOB U JIPY-
I'MX BRICTYMaromux netanei dacanos — D1900;

- KOHCTPYKLMH, 3KCILTyaTUPYEMEIX B arpecCHBHEIX cpenax, — D1900.

5.1.7 3aMOHONMMYKBaHKHE CTHIKOB KOHCTPYKLHMH ClIeAyeT IpelyCMaTpUBaTh [IEMEHT-
HEIM OETOHOM, KJ1acCBl KOTOPOIo ClefyeT yCTaHaBIHBaTh B 3aBHCHMOCTH OT YCJIOBHH pa-
GOTHI CoeTMHIEMBIX IEMEHTOB, HO He Hiuke B7,5.

N 3aMOHONMYMBAHMS CTHIKOB 3JIEMEHTOB COOPHBIX KOHCTPYKLHM, KOTOphHIE B
npouecce SKCIUTyaTallii WJIH MOHTa)Xa MOIYT IOABEpraThCs BO3JEHCTBHIO OTpHIATENb-
HBIX TEMITEPATYpP Hapy»KHOIro BO3AyXa, cleAyeT IPUMEHATE OETOHBI MPOEKTHBIX MapokK I10
MOPO30CTOMKOCTH M BOJOHENPOHHULAEMOCTH HE HHXKEe NPHUHATHIX A CTEIKYEMBIX 3JIe-

MCHTOB.
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5.1.8 KavecTBo cunukaTtHoro 6eToHa ZOMKHO OoTBeYaTh TpeGopanusam 'OCT 25214,
a betonHbIx cMecedt — 'OCT 7473 u ofecneunBarh U3roTOBIEHHE KOHCTPYKLHE, YIOBNe-
TBOPSAIOIIHX TPeOOBaHUAM CTAHIAPTOB HA 3TH KOHCTPYKIHH.
5.1.9HopMaTHBHEIME CONPOTHBIEHUAMH GETOHA SBISIOTCS CONMpPOTHBIGHHE OCEBO-
My COKATHIO TIPU3M (IIPH3MEHHAA IIPOYHOCTE) R, U CONPOTHRIIEHHE OCEBOMY PaCTMKEHHIO
Rmn.

HopmatuBHOE COpOTHBIEHHE Rp, IPUHSITO PABHBIM:
Ry=(0,85-0,00135 B) B, (5.1)

Ho He MeHee 0,88, roe B usmepsiercs B MIa.

HopmatueHOe conpoTtusnenue Ry, NPUHATO PaBHEIM:

348
e 5.2
hin 28,5+B, ( )

roe B uzmepsercs B MI1a.

HopmatuBHEIe conpotusnenus 6eToHa Ry, 4 Rp, C OKPYTTIEHHEM B 3aBUCUMOCTH OT
Knacca 6eToHa 110 Mpo4YHOCTH Ha CXKATHE NpHBEAEHE B Tabnuue 5.3.

5.1.10 PacyerHple conpoTuBieHus GETOHA A NMpeNebHBIX COCTOSHHMI IepBoit u
BTOPO# TPYNI ONPEAENsIOT IyTeM NEIeHHs] HOPMATHBHEIX CONPOTHUBIIEHHH Ha COOTBET-
CTBYIOILME KO3()(DUIHEHTE HAIE)KHOCTH 110 GETOHY NPH CHKATHH Ype HIM TIPH PACTHKEHUH
Ybr, IPHHUMAEMBIE 110 TabmuIe 5.4.

3HaYeHMs pacYeTHBIX CONpPOTUBIEHNH GETOHA B 3aBHCHMOCTH OT Kiacca OeToHa 1o
NPOYHOCTH Ha CXaTHe IJI MpeAelbHEIX COCTOAHHH NepBoi rpynnsl R, u Ry NpHBEIeHSE!
(c oxpyrnenuem) B Tabmuue 5.5, [ NPEAENBHBIX COCTOSHUE BTOPOM TPYIIBI Rpser U
Ry er — B TAGMHIIE 5.3.

5.1.11 Pacuernsie conpoTupieHuss GeToHa NI MpeAENbHBIX COCTOSHMA MepBoit
rpynmnst Ry 1 Ry, NpUBeIeHHbIe B TaONHIE 5.5, clienyeT CHUXaTh (MIIH HOBHIIIATE) TyTEM
YMHOX€EHHS Ha KO3 DHIMEHTH YCI0BUi paboThl GETOHA ¥si, YIUTHIBAIOIIHE 0COOEHHOCTH
CBOWCTB O€TOHA, NJIHTEIbHOCTE NeHCTBUS HATPY3KU U €€ MHOTOKPAaTHYIO NOBTOPSEMOCTS,
YC/IOBHSA H CTaJHIO paboTsl KOHCTPYKIIMH, CrIocO6 MX H3rOTOBNEHHs, pa3Mepsl CEYEHHs K

T. 1. 3Ha4eHus K03bUIIHEHTOR ¥, NpHBeIeHE! B Tabnune 5.6.
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Tabnunma 5.3 — HopMaTHBHBIE U pacyeTHBIE CONPOTHBICHUS GETOHA 1A TpeAelbHBIX

CII 95.13330.2016

COCTOSIHHH BTOPOM I'PYMIIEI

Bug HopmaTuBHEIE conpoTHBIEeHHS 6eTOHA Rpy, Rpm M pacyeTHBIE CONPOTHB-
COIIPOTHBICHHSA NeHus 6eTOHA A NPEeNBEHEIX COCTOSHHYN BTOPOH IPyIbl Rpser B Rit ser
TIpH Kiacce 6eToHa 10 NPOYHOCTH Ha cxxatue, MIla
B10|B12,5|B15|B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55| B60

CrxatHe oceBoe (NIpH3MEHHA

NPOYHOCTE) Rpn ¥ Rp ser 84104 |124(16,5|20,4|24,3(28.1(32,0(35,5(39.1|42,7| 46.1
Pacrsxenue ocepoe RppH
R ser 09| 1,05 [1,15]1,40(1,60(1,75[1.,90| 2,0 [2,10]|2,16]|2.24| 2,30

Tabnuua 5.4 — KoaduirueHTh Haie)KHOCTH 10 GeToHy

I'pynna npeneneuerx| Koaddunuentrr Hagexnoctu no Getony
COCTOSHHH NPH CHETHH Yhe NIPH PACTAKEHHH Yy
[lepras 1,35 1,35
Bropas 1,00 1,00

Ta6nuua 5.5 — HopMaTHBHEIE CONPOTUBIEHNS GETOHA /IS IPeIeNBHEIX COCTOSHUM Tep-

BOH T'PYIIIIEI

Bun PacueTHble conpoTHBiieHHs GeTOHa [ IPEeIbHBIX COCTONHHIT NEPBOi
COTIPOTHBIIEHHA rpynnsl Ky 1 Ry, nipu knacce 6eToHa 0 npovHocTH Ha oxartue, MIla
B10 (B12,5|BI15|B20 |B25 B30 | B35 | B40 | B45 | B50 | B55 | B60

Oceroe cxkarue (IpU3MEH-
Hasl IPOYHOCTE) R 6,2 | 7.7 |9.212,2|151(18,0(20,8|23,7|26,3(29,0|31,6| 34,1

Ocepoe pactsxenue Ry | 0,58 | 0,68 |0,74(0,90(1,03]1,13(1,23(1,29]|1,35(1,39|1.44| 1,48

5.1.12 Pac4eTHBle CONPOTUBIEHHS NIPH PACTSKEHUM Ry o IPEJETBHBIX COCTOSHMIA
BTOPOH TPYTINEI MPH pacyeTe 110 AeopMaiusaM clelyeT YBEeIHYHBATh IIyTEM YMHOXEHHA
Ha KoaQduimenT ycnopuit pabotel Getona y,1 = 1,4, a npu pacuere 1o o6pasoBaHMIO
HOPMAJIBHEIX ¥ HAKJIOHHBIX TPEIIMH OT MHOTOKPATHO MOBTOPAIOIIMXCS HATPY30K, a TAKKE
IIpH pacyeTe 1o 06pa30BaHHIO HAKIOHHEIX TPELUMH OT JI0OEIX HArpy30K — YMEHEIIATE I1y-
TEeM YMHOXEHHSI Ha K03(dUIHeHT ycnoBui paboTEl GeTOHAa COOTBETCTBEHHO Yp1 H Y,
3Ha4YEHHs KOTOPEIX MpHBEIEHEl B Tabmunax 5.6 1 5.7.

5.1.13 3HayeHus HavyaNbHOrO MOAYJS YHPYrocTd GerToHa E, NpH CKATHHM M pacTs-

JKEHHH COOTBETCTBYIOT IPHBEIEHHEIM B Tabnmuiie 5.8.
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Jns He 3alMINEHHBIX OT CONHEYHOM paaualuy KOHCTPYKLHM, NMpelHasHAuYeHHbBIX
AN SKCILIyaTalMy B KIMMaTwdeckoM nojpaiione IVA cormacmo CIT 131.13330.2012,
3Ha4eHus £y, yxasaHHele B Tabnuue 5.8, cnemyetr yMHOkaTh Ha Ko3gduuuent 0,85.

Jns 6eToHa, moaBepraronierocs MNONePeMEHHOMY 3aMOpPaKHBAHHIO H OTTAHBaHMIO,
3Ha4eHus E; ykasaHHbele B Tabmuue 5.8, ciefyeT yMHOXaTh Ha KOI(DQUUUEHT YCIOBHH
paboTsl GETOHA Y6, MPUHUMAEMBIH 110 yKa3aHusM IyHkTa 6.1.12 CIT63.13330.2012.

ITpy HaJTMYMK JaHHBIX O cOCcTaBe OETOHA, YC/IOBUAX M3rOTOBIIEHHS M T. [I. IOITYCKAa-
€TCs IPUHUMATE JIpyIrUe 3HaYeHus L, coriacoBaHHEIE B YCTAHOBIEHHOM IOPSIKeE.

5.1.14 IlpenenbHble 3Ha4YEHHS XapaKTEPUCTHKH TOJ3y4YecTH OGeTOHAa (. ClEmyeT

OTIPENIENIATE B 3aBHCHMOCTH OT BI@XXHOCTHOTO PeXHMa IKCIUTyaTallnH KOHCTPYKIHH II0
tdopmyne

(Db,cr = ‘thﬂl 2 (5 3 )

re Qpm — MPeAebHbIE 3HaYeHHUs] XapaKTEPUCTHKHU IMOJI3y4ecTH OeTOHa MpH BIAXHOCTH
OKpyxaroliei Bo3aymHo#i cpensl oT 40 % no 75%, npuaumaemMele mo tabnuie 5.9;
M — KO3pOHUUMEHT, NPHHHMAEMEIH DaBHEIM [PH OTHOCHTEIBHOM BIAXHOCTH

BHYTPEHHETO BO31yXa, %o:

- cBhlle 75 (Bo BIaxxHO# 30He) — 1,1;
- or 40 1o 75 (B 30He HOpMaNLHOH BIakHOCTH) — 1,0;

- 10 40 (B cyxoii 30ne) — 0,9.

BnaXXHOCTB BO3[yXa OKpYKarolllel cpelbl opeae/ieHa Kak CpeIHss OTHOCHTENbHAS
BJIQYKHOCTb Hapy»HOro BO3[yxa Haubojee jKapkoro Mecsia B 3aBUCHMOCTH OT paioHa
cTpouTenscTBa corytacHo CIT 28.13330 unu xak OTHOCHMTENBHAS BIAXKHOCTH BHYTPEHHETO
BO3JIyXa NMOMEILEHHH OTaIJINBAEMEIX 3aHHIA.

5.1.15 KoagpdunuenT nuneiiHoi temnepatypHoit nehopmanuu GeToHa O IpU H3-
MeHeHHH Temneparyp ot mutyc 50 °C mo mmoc 50 °C crnefyeT NpHHUMATE paBHEIM 17107

oc-[_



7

CII 95.13330.2016

HPH HaJIH4YHH OAHHEIX O MHHEPAJIOTHYECKOM COCTaBe BaHGJIHHTEJIEﬁ, COCTAaBE H BO-
NIOHACKIIeHHH 6eToHa U T. II. JOMYCKaeTCs NPHHUMATE APYTHE 3HAUYEHHs Oy, 000CHOBaH-
HEI€ B YCTaHOBIICHHOM IOpAIKE.

Jlns pacaeTHOM TeMnepaTypsl Hike Mutyc 50 °C 3HaYEHHE Oy CHEIYET NPUHHUMATE
T10 3KCTIEpUMEHTAIbHBIM JaHHEIM.

5.1.16 HauaneHeii ko3 dunmeHT nonepeyHoi aepopmannu 6etona (koadduipenT
ITyaccona) v cnenyer npunumath pasusmM 0,2, a Mofyk cigura 6erona G— pasHeiM 0,4
COOTBETCTBYIOLIMX 3HAaYeHUH K, yKazaHHBIX B Tabiuliie 5.8.

Tabnuna 5.6 — KoadduuueHTs ycnoBuit pabotsr 6eTona

KoadpuumenTrr yenopuii
DaxTOpEl, 00YCIIOBIHBAINIMNE BBEACHHE KO3 (DHIHEHTOR pabotsl OeToHa
yciioBH# paboTel beToHa VYenosHoe Yucnosoe

o6o3HaueHHe 3HA4YCHHE

1 MHOTOKpATHO MOBTOPAIOINASCS HATPY3Ka Yol Cwm. Tabmumy 12

2 [InuTenbHOCTE NEHCTRBHA HAIPY3KH:
a) NpH Y4ETE IOCTOSHHEIX, JUIHTENBHBIX H KPAaTKOBPEMEHHEIX Yb2 0,85
Harpy3oK, KpOME Harpy30K HEMpOJOJDKHTENBHOTO JaeHCTBHS,
CyMMapHas IIHTENEHOCTE KOTOPBIX 3a MEPHOJ 3KCIUTyaTallHK Ma-
na (HanpuMep, KpaHOBEIE HArpy3KH; HATPY3KH OT TPAHCIIOPTHEIX
CPEIICTB; BETPOBEIE HATPY3KH; HAIDY3KH, BOHUKAIOIIHE TIPH H3T0-
TOBINEHHH, TPAHCIOPTHPOBAHHH H BO3BEJEHHH H T. I1.), & TAKKE
TIpH y9eTe 0COOLIX Harpy30K, BRI3BAHHEIX Ae(opMalHiIMH MMpoca-
NOYHBIX, HaByXalomKX, BEYHOMEP3NIEIX H NONOGHEIX IPYHTOB;

0) npH y4eTe B pacCMaTPHBAEMOM COYETAHHH KPATKOBPEMEHHLIX

Harpy3oK HEIPOIOIKHUTEIEHOTO OeHCTBUA WM 0COOBIX HArpy3oK, 1.00
HE YKa3aHHEIX B NIePEYHC/ICHHH &) 1103, 2
3 BeToHWpOBaHHE B BEPTHKAILHOM MONOXKEHHHU [IPH BBICOTE CIIOS ¥b3 0,9
OeToHEpoBaHus cBbImE 1,5 M
4 BimsHHe [IBYXOCHOTO CIOXHOIO HANPSKEHHOIO COCTOSHHS Yba CwMm. bopmyny
«CIKATHE—DACTSIKEHHE» Ha TIPOYHOCTh GETOHA (6.19)
5 IlonepemMeHHOE 3aMOpaKHBAHHE H OTTAHBAHHE Y6 CM. myHKT
6.1.12
CII
63.13330.2012
6 DKCITyaTallMs HE 3AUIMINEHHEIX OT COJHEYHOH pajHaluH KOH- Yo7 0,85
CTPYKUIHH B KIHMaTu4yeckoM nogpaiione IVA cormacuo CII
131.13330.2012
7 BeToHHEBIE KOHCTPYKIHH ) 0,90
8 Creiki cOOpHBIX 3JIEMEHTOB IIpPH TOMIIHHE INBAa MeHee 1/5 Yh12 1,15

HaHMEHBIIETO pa3Mepa CeueHMA 3eMeHTa H MeHee 10 cm

20 T ._ _ —
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Ilpodonaicenue mabnuyst 5.6

9 Cxatble 37eMEHTEI C cofepikaHHeM apMmarypsl S menee 0.3 %

miomany ceucHus OeTOHA NpH IKCUEHTPHCHTETE IIPOJOJIBHOTO Yb13 0,90
yeunus eo > 0,3A

10 IpocTenku mnouaasio cevenus menee 0,1 M’ B CTEHOBEIX IIa- Yo14 0.80
HeJIX

11 OcofeHHOCTH YNIPYTOMIaCTHYECKHX CBOMCTR OETOHA KIIaCCOR:

B30, B35 Yb15 0,95
B40 0,90
B45 0,85
B50-B60 0,80
12 HepaBHOMEpHOCTE paclipefienieHHs Npo4YHocTH OeToHa Beex Ya16 0,85
KJIACCOB IO BRICOTE CEYEHUS KOHCTPYKIIMH

[MpuMevanunsd

| Koadduunentsl yenosuii paborel Getona no nmos. 1, 2, 5-7 cneayeT y4HTHIBATE NPH ONPEAENSHHH PACYETHBIX
CONpoTHBNEHHH GeToHaR, H Ry, 10 1103, 4 — IPH ONpPEAENeHHH Kby wr, @ M0 OCTANBHBIM MOIHLHAM — TONLKO MPH OMpPE-
AeNeHUH Rp.

2 InA KOHCTPYKUMH, HaxXONsAHXCA MOA AeHCTBHEM MHOTOKDATHO MOBTOPANOINEHCHS HArpy3kH, KO3(MMHLIKHEHT Yiz
YUHTEIBAIOT NMPH pacyeTe 1o MPOYHOCTH, & Yin — MPH PAcUETe Ha BRIHOCIHBOCTE H M0 00pas0BAHHIO TPELUHH.

3 Ilpu pacyeTe KOHCTPYKUHMH B CTalMH npeasapHTensHOro ofxKaTHa K0IPGOHIUHEHT Y): IPHHHEMAKOT PAaBHEIM EIH-
HHLE.

4 KoadduuneHTr! yenoeuii pabotst 6eToHa BROAATCA HE3ABHCHMO OPYT OT APYTa, HO TPH 3TOM HX NPOH3BEOEHHE
Iom¥kHO OBITE He MeHee 0,45,

Tabnuna 5.7 — KoagduliHeHTE aCHMMETPHHE IIMKIIA HAPSHKEHUH B GeTOHE

Kosddunuents: acuMmeTprn nukia Hanpsxenuii 8 6erone py |0-0,1( 0,21 0,3 [ 04 | 0,5 | 0,6 | 0,7
Koadhdumment s 0,50 [0,55]0,60(0,70{0,75|0,80| 0,85

s
h,min
MpuMeuanue - B HacToamed Tabmue g, = ———,

a‘l‘l‘l“ax
rae Oy, U0,  — HaHMeHeliee W HauGoMbilee HANPAKEHHA COOTBETCTBEHHO B GeTOHE B Mpejenax LMKIA WIMEHEHHS

Harpy3KH, onpefeaeMEle Kak s ynpyroro Tefia (no npHBEAeHHBIM CEYEHHAM) B 3aBHCHMOCTH OT A€HCTBHA BHELIHHX Harpy-
30K H YCHITHA NMPelBapuTeNbHoro obmarns,

Tabnauna 5.8 — HauaneHble MOYJIH YIPYTOCTH IPH CKATHH M PACTSDKEHUH

HauanbHble MOIY/IH yIPYTOCTH IIPH CHKATHH U pacTsokenuy £y-107
beron npH Kinacce 6eToHa Mo Npo4HOCTH Ha cxkatue, MITa
B10 | Bi125 | B15| B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60

Ha u3BecTkoBO-necya-
HOM BSDKYIIEM 991 11,9 [13,8/16,5]18,8]20,7]22,0(123,0|23,6(24,0]|24,3]|24.,5
Ha u3BecTkoBO-
mIakosoM Bsokymem | 11,8] 142 |16,5]19.8]22,5]/24.8(26,4|27,6|28,3|28,8|29,2(29,6
IIpumedanue— [pu pacyeTe CIOHCTEIX KOHCTPYKLMIA MO MPENENEHEIM COCTOAHMAM MEPBOH rpyMNEl B TeX
clly4anX, KOrJia B pacdeTe YUTEHEI CIOH HE TONLKO M3 MIOTHOrO CHIHKAaTHOro GeToHa, HO W M3 APYrHX MaTepHa-
NOB, NPHBEEHHLIE B HacTos el Tabiuue 3HaUeHHs MOIY/IA YIPYTOCTH MIOTHOTO CHIHKATHOro GeToHa cnenyer
YBEMHUHBATE WK yMeHBIIATE HA 30 %, HCXOMA H3 OTKIOHEHHS B CTOPOHY, HeGNaronpHATHYIO A pacyera.
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Tabnuua 5.9 — IIpenentHele 3HaUEHHS XapaKTEPUCTHKH MOJI3YYECTH OETOHA

IIpenensHEle 3Ha4YEHHSA XapAKTEPHCTHKH TON3YUECTH (Ppm TIPH
Beron Knacce GeTOHa 110 POYHOCTH HA CHKATHE
B10 | B12.,5 | B15 | B20 | B25 | B30 | B35 |B40-B60

Ha u3BecTKOBO-TIECUAHOM
BSDKYLIIEM 2,00 200 [ 1,75]| 1,50 | 1,50 | 1,25 | 1,25 1,00

[IpumeuaHnus

1 Jinst naoTHOrO CHIMKATHOTO GETOHA HA H3BECTKOBO-LUNAKOBOM BAXKYIIEM Mpede/NbHOE 3HAUEHHE XapaKTe-
PHCTHKH MOJI3YYECTH (py CNEMYET NPHHUMATE [T YKa3aHHBIX KIaccob GeTOHA PABHEIM eAHHMLE.

2 Ilpu HANHYMM AaHHBIX O cOCTaBe GETOHA B YCIOBHAX M3rOTOBNEHHS KOMCTPYKLMH JOMYCKasTCA MpHHH-
MAaTh APYTrHe 3HAYE€HHA Py, COTNIACOBAHHEIE B YCTAHOBIECHHOM MOPAIKE.

5.2 Apmartypa

5.2.1 JIns apMupoBaHHs KOHCTPYKLHH, a Takke MIA 3aKIaIHBEIX H3NENHA CIexyeT
OpUHAMATE apMaTypy M CTalb COIJIacHO YKa3aHHAM ITyHKToB 6.2.2-6.2.6 CII
63.13330.2012.

B xauectse HarpsiraeMoli apMaTyphl He IOITycKaeTcsl IPUMEHATh BBICOKOMPOUYHYIO
XOJIOAHOTAHYTYIO apMaTypHYH0 IIpoBoJioKy kiaccoB Bpl1400, Bpl500 u Bpl600 muamer-
poM 4 MM U MeHee, a TaK)Ke apMaTypHEIe KaHaTEl.

B KayecTBe HeHampsATaeMOH apMaryphl OOIYCKAeTCs IPHMEHEHHE KOMIIO3UTHOM
nonmamepHor apmatypel o I'OCT 31938 npu ycnoBMH, YTO MakCHMaJlbHOE 3HA4Y€HHE
TeMIIepaTypsl MpH NpoNapdBaHHKM KOHCTPYKLIMH He JOJDKHO NPEBHIILATh 3HAYEHUS TeM-
NepaTyphl CTEKIOBAHKS ITONIMMEPHOH MaTPHLIBI KOMIIO3HTHOH apMaTypEI.

5.2.2 HopmaTHBHEIE U pacuyeTHbIE XapaKTEPUCTHKU apMAaTyphl ClielyeT NPHHUMATh
corjacHo ykasaHusMm IDyHKTOB 6.2.7-6.2.9 CII 63.13330.2012 c¢ yuetom TpeGoBanmii
5.2.3-5.2.4.

5.2.3 Koadduuuent ycnosuil paGoTel apMaTypsl Y3, NPHHUMAaeMbli mo Tabmuie

5.10, cnemyeT yMHOXATh Ha KOO (HLHEHT, paBHBIH | - ’i (rme d — nuaMeTp apMaTypsl).
Ty

5.2.4 JinviHy 30HBI Nepeayd HAMpPsDKEHUH [, 171 HanpsiraeMoli apMaTypsl 6e3 aHKe-
poB crefyeT onpeaenats o dopmyne (9.15) CIT 63.13330.2012, npunumMas 3HaueHue Ry,
paBHBIM Rp, mo Tabmuue 5.3, a moTepH IpeIBapUTENIHOrO HAIpPSKEHHS apMaTypsl TpH

OTpeeNIeHUH Gy, — I10 MO3HUUAM 1-5 Tabnuus! 4.2,
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Tabnuua 5.10 — Kosdduuuent ycnosuil paboTel apMaTyphl

Kosdduunent ycnosui paboTs! apMaTyph! Ys3 IPH MHOTOKPAT-
Enmscmmersim HOM TOBTOPEHHH Harpy3kH ¢ Ko3(QQHIHEHTOM acCHMMETPHH
LMK ps, PABHBIM
-1,0 | =0,2 0 02 | 04 (07 )08 | 09 10
A240 041 | 0,63 | 0,70 | 0,77 | 0,90 | 1,00 | 1,00 | 1,00 | 1,00
A400 0,31 | 036|040 | 045|055 | 0,81 [ 091 | 0,95 | 1,00
A500 0331038 (042|047 | 057 | 085|095 1,00 | 1,00
A600 — | = — | — 1038072091 | 096 | 1,00
A800 —_ | — | — | = [027 | 0,55 ] 0,69 | 0,87 | 1,00
A1000 — | — | =1 = 1019053067 | 087 | 1,00
Bp1200-Bpl600 | — —_ | = | - — | 0,67 | 0,82 | 0,91 | 1,00
B500 — — [ 0,56 | 0,71 | 0,85 | 094 | 1,00 | 1,00 | 1,00
Mpumeuanus
o .
| OGo3Ha4eHusA, MPHHATEIE B HACTOAIE! Tabnuue: P = 5 AL \
§, max

T€ Gymin, Os,max — HAHMEHBIIEE H HanboNbIlee HAMPAXKEHHA COOTBETCTBEHHO B ADMATYPE B Mpeaenax
UMK/IZ M3IMEHEHHsA HArpy3KH, ONpeNeNAeMble KaK 1A YNpyroro Tena (Mo mpMBEACHHBIM CEUEHUSM) OT
NeHCTBMA BHEIIHUX CHII M YCHIHIE MPEIBAPHTENLHOTO 00XKaTHA.

2 Ilpu pacuete W3rnbaeMBIX JIEMEHTOB ¢ HEHAMPAraeMOH apMaTypoi Aja NMPOAo/LHON apMaTyphl

ITpHHHMﬂET‘CH:
npH 05@g0,20 p, =0.30;
NpH 0,20 < % =0,75 o= 0,15+0.8 A'/fmin :
M._. M.
n Hﬂ}o,'?ﬁ \_=¢’
P P ~

max max
rae Mumin, Mmnx — HaHMEHBLIHHA H HAHOONBIIHI H3rHOAIOLIHE MOMEHTEI COOTEETCTEEHHO B PACUETHOM

CEYEHHH YIEMEHTA B NIpeAe/iax LIHKId H3IMEHEHHA HArPY3KH.

6 Pacuer OeTOHHBIX H KeJIe300€TOHHBIX )J1eMEHTOB KOHCTPYKLMIA U3
IJIOTHOI'0 CHJIMKATHOIO 0eToHa

6.1 PacueTr OeTOHHBIX 3JIEMEHTOB IO IMIPOYHOCTH

6.1.1 Pacuer GeTOHHBIX U KOHCTPYKTHBHO apMHPOBaHHEIX 3JIEMEHTOB 10 IPOYHO-
CTH ClIeyeT IPOBOAMTH COTJIACHO yKazaHusaM myHkToB 7.1.1-7.1.12 CII 63.13330.2012,
TIpUHUAMAA:

- PacYeTHEBIE XapaKTEPHUCTHKH MaTepHallOB COTJIaCHO pasfieny 3;

- k03 puument N no dopmyie (7.6) CIT63.13330.2012 ¢ yuerom ykasanui 6.1.3.



72
CII 95.13330.201
6.1.2 Pacyer GeTOHHBIX U KOHCTPYKTHBHO apMHPOBAHHEBIX 3JIEMEHTOB CTEH C IBYX-
¥ MHOTODSZIHON pa3pe3koi ciemyeT MpOBOAUTH cornacHo Tpebosanuam CII 15.13330 ¢
y4eTOM YKa3aHWi HacTOAIIEr0 CBOJA ITPaBHIL.
6.1.3 3HaueHus KO3(QQUIHMEHTA 1), YIUTHIBAOLIETO BIUSHUAE Nporuda BHEIEHTPEH-
HO CXKaToro >IEMEHTA Ha 3HAYEHHE YKCLEHTPHUCHUTETa NPOJOIBHOrO YCHIIUA €p, CIeayeT
onpenenate no dopmyne (7.6) CIT 63.13330.2012, nmpuHuMas yCIOBHYIO KPHTHYECKYIO

CHILy paBHOM

_64E,1 02

, = : 6.1
T @l 015+8, ®L)

rae ¢; — Ko3QUIMEHT, YYUTRIBAIOIMIKI BIUSHUE MJIMTENBHOIO NEHCTBHA HArpy3KH Ha

YKECTKOCTB 3JIEMEHTA B IpeieJIbHOM COCTOSHHH, OllpeienseMblii 1o hopmye

¢?,=1+E. (6.2)

3neck M| 1 M; — MOMEHTEI OTHOCHTENBHO LIEHTpa Haubonee pacTsSHyTOro WIH HaHMEHee
CcXKaToro (HPH HETHKOM CXAaTOM CE‘-IEHHH) CTEPXKHA COOTBETCTBEHHO OT ﬂEﬂCTBHH MOJTHOH
Harpy3Kd Y OT JeHCTBUS NOCTOSHHBIX U JUIMTENBHBIX HArpy30K;

8. — K03 pHUIHEHT, TPHHUMAEMBIH PaBHBIM e/}, HO He MEHee:!

5. =05 —0,01%-0,0121{,,,
7

e,min
H He menee 0,01,

rae R, — mpuHuAMaeTcd ¢ y4eToM K03((QHIHEHTOB YCI0BHI paboTE Ys15 H Yais, MlIa.

6.2 Pacuer 3/1eMEHTOB eJ/1e300€TOHHBIX KOHCTPYKIHMH MO Npeae/ib-
HbIM COCTOSIHUSIM NEPBOH rpynnsl

6.2.1 Pacuer xe/1e300eTOHHBIX 3JIEMEHTOB MO MPOYHOCTH
6.2.1.1 Pacuer xene306€TOHHEIX 2JIIEMEHTOB 10 IMPOYHOCTH CIENYeT IPOBOIUTE Ha

OCHOBe IIPeIENEHEIX YCHIIHM coracHo TpeboBaHusM myHkTos 8.1.2-8.1.19, 8.1.31-8.1.52

19.2.1-9.2.12 CIT 63.13330.2012 ¢ yyeTom ykazauui 6.2.1.2—6.2.3.2.
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6.2.1.2 PacyeTHrle XapaKTEpUCTHMKM MaTepHUalOB ClefyeT HIPHHHMATE COTJIACHO
yKa3aHUAM pasjielia 5, a 3Ha49eHHE NIPEIBAPUTENBHOIO HAIPSKEHHS aPMATYPBI — COTJIACHO

yKazaHuaM pazzena 4.

6.2.2 PacyeT no npo4HOCTH ce4eHHUH, HOPMAJILHBIX K MPOA0JILHO| OCH 3JIeMeH-

Ta

6.2.2.1 Pacuer ceyeHrii, HOpMAIBLHEIX K IPOJOJBHON OCH 3JIeMEHTa, KOra BHeII-
Hsisl CHJIa IEMCTBYET B TJIOCKOCTH CHMMETpPHH CeYeHHs H apMaTypa COCpeloTOY€eHa Y Ipa-
HEW 37IEMEHTA, MepNeHAUKYIAPHEIX YKa3aHHOM IJIOCKOCTH, ClieLyeT MPOBOJKUTE COTIAacHO
myHkTam 8.1.2-8.1.19 CIT 63.13330.2012 ¢ yueTom ykazanuii 6.2.2.2-6.2.2.4,

Pacuer HOpManbHBEIX CeYeHWH, HE OrOBOPEHHBIX B HACTOMIIEM IIYHKTE, CIELYET
IPOBOJKTE 110 (hOpMyJiaM OOILEro ciy4as pacyeTa HOPMANBHBIX CEYEHMH COTTIACHO yKa-
3aHMAM nyHKkTa 9.2.7 CI163.13330.2012.

6.2.2.2 'pany4HOE 3HAYEHHE OTHOCHTENBHOM BBICOTEI CXKAaTOM 30HEI GeToHa &p, IpH
KOTOPOM MpeAeNbHOE COCTOSHUE 3JIEMEHTOB HACTyIaeT OJHOBPEMEHHO C JIOCTHXEHHEM B
pPacTAHYTOH apMaType HalpsKeHHUs, pABHOI'O PacyeTHOMY COIPOTHBIEHHIO R;, ClemyeT

oInpenemniTs o hopmye

g =— (6.3)

q-»'ft'
E“.IE:;.'_ max

T7Ie (0 — XapaKTEepPHCTHKA CIKaTOH 30HEI O€TOHa, ompe/ensemMas COrnmacHo ykazaHusaM 6.2.5;
O,k — HanpsbKkeHue B apMmarype, Mlla, npuHiMaeMoe paBHBIM 7S CTEPXKHEBOR U MPO-
BOJIOYHOH HEHanpsAraeMoi apMaTyphl ¢ (HU3UYECKHM MpeneioM TEeKydecTH — R, 1
HaIpsraeMo# apMaTyphl € yCIOBHEIM IIpeZieNoM TeKydecTd — (R + 400 — o,);
Cyp — NPEJIBAPUTENIEHOE HATIPSDKEHHWE B apMaType C y4eTOM BCeX MOTEPh H Yy, = 0,9;
€b,max — MAKCUMaJIbHas KpaeBasi OTHOCHTENbHAas nedopMallus B CxaToi 30He GeToHa,
NpUHUMaeMasl paBHOH IIPH yYeTe:
- Bcex Harpy3ok — 3,5 - 107%;
- HarpysoK, IpH JEHCTBHH KOTOPBIX YYHTBIBAeTCsH KOX(DOUIHEHT yCclnoBUi paboThl

GeToHa Vs < 1,0 [cM. mepeuncnenue a) nosuuuu 2 Tabiuie 5.6], —4,5-107.
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6.2.2.3 XapaKTepHCTHKY CXXaTOH 30HBI OeTOHA () Clle[TyeT ONpeesaTh 110 hopMyJie
®=1-0,014R, (6.4)

H mpuHUMaTh He 6onee 0,85 (3xneck R, u3mepsercs B MlTa).
B ciyuyae ecnu B pacyeTe BHELEHTPEHHO CXKATHIX 3JIEMEHTOB CIUIOIUIHOIO CEYEHHS
YYHTBIBAETCS KOCBEHHOE apMHUpOBaHHeE, BEIMYHMHY o B ¢opmynax (6.3), (6.10), (6.11),

(6.13) cnemyet onpenensaTs o Gopmyie
®=1-0,014R, + 6> (6.5)

¥ NpUHUMAaTE He Gonee 0,9,
rae R, uamepsercs B Ml1a;
& — koaduuuent, pasusrit 10y, HO nTpuHEMaeMsIi He Gonee 0,15,
3J1€Ch [l — KO3(D(HUIHEHT KOCBEHHOrO apMHUpPOBaHus, onpeaesieMeii mo gopmyie (K.10)
CIT163.13330.2012.
6.2.2.4 Ilpu omnpeneneHud koshGHUIMEHTa T A CKATBIX 3JIEMEHTOB, HMEIOIIHMX

rHOKocTh //i= 14, 3HaYeHHWe YCIIOBHOM KPUTHYECKOW CHIIBI CIIEMYET OTpeNensaTh o dhop-

MyIe

AE
- oS f BR o |; (6.6)
b | g1540

‘pp
rae 8. ¥ ¢ — K03 HUIHEHTE, OnpeeNsieMble COMIACHO YKa3aHusM 6.1.3;

Pp — KOB(l)(iJHHHEHT, y'-IHTbIBEI.IDH_[HfI BIIHAHHE [IPEABAPHTEIIEHOTO HAIIPAXKCHHA Ha
)KECTKOCTh 31eMeHTa. [Ipy paBHOMepHOM 00XKaTHH ceueHHs HanpsraeMoi apMaTypoH ¢,

OIpeneNsioT 1o hopmyie

Crh: g
=1512%m % 6.7
qpl’ Rb h (. )

T1e Gp,— ONIPENENsIoT NpH Koadduiuente y,< 1,0;
R, — mpuHUMaroT 6e3 yueta k03 pULeHTOB ycIoBUH paboTel GeToHa;
€g

-, — NPHHHMAIOT He bonee 1,5;
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o = Ey/E,— oTHOLIEHHe MOAyIIel yPyroCcTH HalpAraeMoi apMatypsl 4 6eToHa.

[Ipy pacdere M3 NIOCKOCTH NeHCTBUS H3ruGArOMIEr0 MOMEHTA SKCIEHTPUCHTET
IIPOOTIEHOM CHIIbl €9 IPUHKMMAIOT PaBHEIM 3HAYEHHIO CIyYaifHOTO SKCIEHTPUCHTETA (CM.
nmyHkTs! 7.1.7 u 8.1.7 CI1 63.13330.2012).

6.2.2.5 Pacyer sneMeHTOB no obuieMy ciy4aro (TIpH JrOOBIX CEYEHHAX, BHELIHHX

YCHIIHAX | F0O0M apMHpPOBaHUK) (PHCYHOK 6.1) clieyeT MpOBOAUTE U3 YCIOBHUS
M = £ (RpSp — ZouSs), (6.8)

IpPH 3TOM 3HAK «IUTKOC» [epesl CKOOKOH MPUHUMAIOT JJI BHELIEHTPEHHOTO CHKATHA W U3IH-
0a, 3HaK «MHHYC» — IJIS PACTKEHHS.

B dopmyne (6.8):

M — B u3rnbaeMEBIX 3JIeMEHTaX — MPOEKIIUSI MOMEHTA BHEIIHMX CHI Ha IIOCKOCTS,
NepIeHANKYISAPHYIO MPAMOM, OTPaHHYHMBAIOLIEH CHKATYIO 30HY CeUeHHUS,

BO BHEHOECHTPEHHO CXKATEIX M PACTAHYTEIX 3JIECMEHTaX — MOMEHT HpO,ILOJILHOﬁ CHIIBI
N OTHOCHUTEJIEHO OCH, TTapajlJIeNbHON MpPSAMOM, OrpAHHYHBAIOIIEH CXKATYIO 30HY M MPOXO-
JsLLeH:

- BO BHELIEHTPEHHO CXKaTBIX 3JIEMEHTaX — 4depe3 IeHTP THKECTH cedeHHs Hauboiee
PacTAHYTOTO HIIM HAUMEHEE CIKATOr0 CTEPXKH MPOIONBHOH apMaTypHl;

- BO BHELIGHTPEHHO PacTAHYTBIX 3JIeMEHTaX — Yepe3 TOYKY CIKAaTOH 30HEI, Hanbomee
YAQJIEHHYIO OT YKa3aHHOH MpIMOH;

Sp — CTaTHYECKHH MOMEHT IUIOLIALH CEeYEHHs CXKATOM 30HBI GETOHA OTHOCHTEIHLHO
COOTBETCTBYIOIIEH U3 YKa3aHHBIX ocel, IPH 3TOM B M3rHOaeMEIX 3IeMEHTax ITOJIOYKEHHE
OCH IIpHHHMAaEeTCAd TaKuM, KaK BO BHEIICHTPEHHO CHATEIX,

Sy — CTATHYECKMH MOMEHT ILIOLIAIH CEYEHHUs i-O CTEPIKHS TIPOIOIBHON apMaTyphl
OTHOCHTEJIBHO COOTBETCTBYIOIIEH M3 YKA3aHHEIX OCEH;

Oxi — HalpsDKEHUS B [-M CTE€pP)KHE NPOJOIBHON apMaTyphl, ONpeelsieMEIe COTIIACHO
yKa3aHHAM HaCTOAILIETO ITyHKTa.

BEICOTY CkaTOM 30HBI X M HANPSIKEHHE Gy ONPEIENSIOT W3 COBMECTHOIO PEILEHHUs
YPaBHEHHH:

RA,-D 0,4, 2N =0, (6.9)
= ; 27
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/
o, = E.\‘Eh,nn‘c (%m = ]-) =+ a-.\'pf E] (6 1 0)
npH x < ©h unu ypaBHeHHs (6.9) U ypaBHEHHUs
1—% " 1—%
O-.\.‘r' = E.-.‘ ‘E}J,h +(£:|J,llliﬂ = ér'l.h)_—m %_—Q)—l +g~;:;‘ 3 (6'1 ])

npu @k <x < A,

B ypaBrenuu (6.9) 3nak «MuHyc» nepea N NpUHUMAIOT AJis BHELIEHTPEHHO CIKATHIX
3JIEMEHTOB, 3HAK «IIJIKOC» — JUISl BHELIEHTPEHHO PaCTAHYTHIX.

[Ipu onpeneneHKHH MON0KEHHs IPaHHMIIBI CKATOH 30HEI IIPH KocoM u3rube tpedyer-
ca coOIOAeHHe NOMOJHUTENBHOIO YCJIOBHS NApaiensHOCTH IUIOCKOCTH JEHCTBHS MO-
MEHTOB BHEIUHHMX M BHYTPEHHHX CHII, a IIPH KOCOM BHELEHTPEHHOM C)KATHH WM PacTsi-
YEHWH — YCJIOBHS, YTO TOYKH IMPUIIOKEHHUS BHEIUHEH NPONONEHOMH CHIBIL, paBHOIEHCTBY-
oleil COKUMAIOIUX yCHiuii B 6eToHe M apMaType U PaBHOJAEHCTBYIOIIEH YCHUIIHHA B pac-
TAHYTOH apMatype (J1M00 BHEIIHeH NPONOIEHOH CHIIEI, paBHOJEHCTBYIOMIEH CHKMMAIOIIHX
ycunuii B 6eToHe W paBHOAEHCTBYIONIEH YCHIMH BO Beell apMaType) HOIDKHBL JIEKAaTh Ha
ONHOH TIpsMO# (cM. pucyHok 6.1).

Ecnu 3HaveHue Oy, MoiydeHHoe mo ¢opmyie (6.11) qnsg apmartypsl kiacco A600,
A800, A1000, Bp1200, Bp1300, Bp1400, Bp1500, Bp1600, npeBsimaet PRy, TO Hanps-
JKEHUE Gy; CIIENYET ONPENENATE Mo GopMyle

5:.’1 é
F, = ‘;+ 1—‘; —& = R_. 6.12
; |: ( )é‘l!f.l gfh ] " ( )

B ciyuae ecnu HaliieHHOe 1o opmyne (6.12) HanpsHKeHHe B apMaType MPeBkIaeT
R,; 6e3 yueta ko3 dHIMEHTa V6, B YeoBHe (6.8) u dopMmyny (6.9) nmoacTaBisIOT 3HaUE-
HHE Gy, paBHOE R C YYETOM COOTBETCTBYIOIMIMX KO3 (PULHEHTOB yCIIOBHH pabOTEI, B TOM
YUCIE Ys6, YIUTHIBAIOIIEro paboTy BHICOKOMPOYHON apl\;la’['ypbl IIpH HaNPMOKEHHUAX BBILIE

YCJIOBHOIO Mpeneiia TEKy4eCTH:

4
c=n—(m-1)|2=-1|<n.
v=n— )( ; J n

&

28 PO



rae N — K03 GHUUHEHT, IPUHUMAaeMbIH paBHEIM I apMaTyphl KIIacCOB:
A600 — 1,20; A800, Bp1200, Bp1300, Bp1400, Bp1500, Bp1600 — 1,15.
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,]
IEVANC
4 EG ; "if ——J 531231
4 hd Gga
p TS (U 7, Rufy
o .ﬁg J:E A.\_\\!?.L-l-\gﬁ&-ﬁ,.‘l_\\l\';;}y = GSRAs;g
/
/ L& / = Og4Agy
(7 | /
o — 7 = Og7As7
o —1> = Og6Asg
N ,-'! . 4 : = OgsAss
W ©

I-I — mockocTe, NapamiensHas MIOCKOCTH ASHCTBHA H3rnbaroiero MoMeHTa, Hild IIoc-
KOCTb, IIPOXO/IAIasl Yepe3 TOYKH IPHUIIOKEHHUS HOPMaJIbHOH CHIIBl H PaBHOAEHCTBYIOLIMX
BHYTPEHHHX COKMMAIOLIMX M PACTATMBAIOIIMX YCHIIUH;

1 — ToYKa NpUIIOKEHHS paBHOAEHCTBYIOIIEH YCUITHIT B C)xaToi apMmatype U B GeToHe cxka-

TOH 30HBI; 2 — TOYKA PUI0KEHUS PABHOIEHCTBYIONIEH YCHIIUH B pacTAHYTOH apMaType;
*]—*8 — cTEp)KHHU ITPOJIOJIEHOM apMaTypEl

Pucynok 6.1 — Cxema yCHIHI U 31FOpa HANPSHKeHUH B Ce9eHUH, HOPMalIbHOM K IIPOOIb-

HOH ocH xKene3060€TOHHOrO 3IeMeHTa, IIpH pacyeTe €ro 1o Npo4YHOCTH

Hnsa cinydas LEHTPaIBHOIO PAacTSKEHMs, a TakKe BHELEHTPEHHOIO PpacTKEHHS
IIPOZOJIEHOM CHIIOH, PACIIONOXEHHON MeXIy paBHOJEHCTBYIOIIMMH YCHIIMH B apMaType,

3Ha4YCHHE Y;q IPDHHHUMAETCH PABHEIM T).

[Tp¥ HamW4YMKM CBapHEIX CTHIKOB B 30HE 3JIeMEHTa C HM3THOArOIIMMH MOMEHTaMH,
npeBbimarouMiA 0,9 M., (The My, — MaKCHMAalbHEIH pACYeTHRIH MOMEHT), 3HAUYEHHE

K03 HULHMEHTA Y. A1 apMaTypsl knaccoB A600 u A800 npunumaroT He Gonee 1,1.
Ko3(HIMEHT Y56 HE ClIeAyeT YUUTHIBATh ISl DJIEMEHTOB:
- PaCCYMTHIBAEMEIX Ha JEHCTBHE MHOTOKPATHO IOBTOPSIOLIEHCS HArPy3KH;

- apPMHPOBAHHBIX BBICOKOMPOYHOH MPOBOJIOKOM, pacIlONIOKEHHOH BILTOTHYIO (Oe3

3a30pOB);
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- OKCILTYyaTHPYEMBIX B arpeCCHBHOH Cpelie.
HanpsbkeHue o, BBOAUTCS B pacyeTHEIE (POPMYJIEI CO CBOHMM 3HAKOM, I101Y4aeMBIM

npH pacyete 1o ¢opmynam (6.10)6.12), npu 37oM He06XOAUMO COOIIONATE CIEAYIOIINE

YCIIOBHSA:

- BO BCEX Cly4asax Ry = 0y = — Ry

- IS IPEJIBAPUTENBHO HANPs)KEHHBIX 3JIEMEHTOB Gy, 2 Oy, THE Ty — HANPHKEHHE B
apMaType, paBHOE NPEJBAPHUTE/IEHOMY HAIPKEHHIO Ojyj, YMEHBIIEHHOMY Ha Gy y.

B ¢opmynax (6.9)(6.12):

Ay — nuIolIans ceveHus i-ro CTepXKHs NMPOJOJIBHON apMaTyphl;

Gspi — TPEIBAPUTENIEHOE HAIPSAKEHUE B -M CTEpPIKHE MPOAOJBHON apMaTypsl, IpUHUMae-

MoOe IIpH Ko3(hdHILIHEHTe V), Ha3HaYaeMOM B 3aBHCHMOCTH OT PACIIOIOKEHUS CTEPIKHS;

€h,max — OTHOCHTENBbHAs NedopMalius, NpUHIUMaeMas B COOTBETCTBUH ¢ 6.2.4;

E5b — OTHOCHTENBHAS JIe(OpMAlHs CIKATUS 0 BCeMy CEeYeHHIO IpH X = /A, IpUHUMaeMas

PaBHOM IIpH ydeTe:

- BceX Harpysok —2 - 1073,
- Harpy3oK, OpH JeHCTBHH KOTOPBIX Y4YUTHIBaeTCH KO3(h(HIHMEHT ycaoBui paboTsl

OeToHa Y52 < | [cM. mepeuncnenue a) nosuuuu 2 Tabnuusl 5.6], —2,5 - 107

hﬂf — PacCTOAHHE OT OCH, npoxonﬂmeﬁ yepes LEHTP TAXKECTH CESHEHHA pacCMaTpPHBaeMOTIo

[-TO CTEPXHS apMaTyphbl U NapaliensHOH NpsMOH, OrpaHUYHBAIOIIEH CXKATYyIO 30HY, A0

Hauboee yaaNeHHOH TOYKHM CXKAaTOM 30HEI (CM. pUCYHOK 6.1);

(O — XapaKTepPHCTHKa, ONpeAesseMas CornacHo ykazanusaMm 6.2.2.3;

= X
&; — OTHOCHTENEBHAs BBICOTA CHKATOM 30HEI OeTOHa, paBHas & = E ;
i

Eri» Eeli — OTHOCUTENBHAS BBICOTA CHKATOW 30HBI, OTBEYAIOIIAs JOCTHKEHHIO B PACCMATpH-
BAaEMOM CTEp)KHE HalpskeHHH, paBHBIX Ry M PR, COOTBEeTCTBEHHO. 3HaueHMsA Ep H Eq

OIIPENENSAIOT 110 hopmye

S hitelr) = — > (613)

l + U.\'I\'Jt;'h)
E.\'Eh.mnx

30
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TJle Gspireli) — HalpskeHus B apMarype, Mlla;

o, =R, +400-0 , - Ac,, . Mlla, — ipu onpeieneHuH Eris

s

o,..=BR,-o,,, Mlla, —ipu onpeeneHuy &

s ?
3HageHus Ay, U KoadduuueHTa 3 onpenensior Npd MEXaHWYECKOM, a TaKKe aB-
TOMATH3UpPOBAaHHEIX HIIEKTPOTEPMHUYECKOM H 3IeKTPOTEpMOMEXaHHYECKOM criocobax

npeABapUTEIbHOr0 HanpsKeHHs apMaTypsl kiaccoB A600, A800 u A1000 o ¢opmymam:

T 120030 » (6.14)

£

Ao, =1500

spi

a:o,s%’u’&-n-o,t;zo.s, (6.15)

X

T€ Oy MPUHUMAIOT C YYETOM II0Teph, MPUBEASHHBIX B MO3ULMAX 3—5 Tabmuue! 4.2.

[Ipu uHEBIX criocofax MpegBapHTENBHOTO HANpPsDKeHHS apMaTtyphl kiaccos A600,
A800 u A1000, a Taxxe ans apmatypsl knaccos Bp1200, Bp1300, Bp1400, Bp1500 u
Bp1600 npu mo6sIx cnocobax MpeABapUTENBHOTO HampskeHHs 3Ha4deHHsd Aoy, = 0, Ko-
sapduuuent f = 0,8;

Oye.« — NIPENENIBHOE HANpSHKEHHE B apMaType CXKaToH 30HBI, IPHHHMAaeMO€e B 3aBH-
CHMOCTH OT YYHTBHIBAEMBIX B pacyeTe Harpy3ok Io Tabiuie 5.6 no mepeyucieHuIo a) mo-
suid 2 — paBHEIM 500 MI1a, no nepeuuncnenuto 6) mozuruu 2 — 400 Mlla. IIpu pacyere
3JIEMEHTOB B CTaIWH 00XATHA 3HAYEHHUE Gy, = 330 MI1a.

3HayeHUE Gy, JU1s1 2IIEMEHTOB C BEICOKONPOYHOH apMaTypoil IPHHHUMAIOT PaBHEIM:

o, =2+85p0)E, 107, (6.16)

Ho He 6osiee 900 MIla nns apmatypsl knacca A600, 1200 MITa — s apMaTypel KIaccoB
A800 1 A1000.

9 o 0’8+?? A_-:_ml (] _'i] F
4, U 100

rae 1 — ko3 pULKeHT, NpHHUMaeMbIil paBHEIM [Uid apMaTyps! knaccos: A600 — 10, A800
1 A1000 —15;

A to— TUIOIAAE CEYEHHUS BCEH NMPONOJIEHON BRICOKONPOYHOH apMaTypEl;

Aef — I[JIOIIIads CEYEHHA GETDHE, 3aKIIIOHYEHHOT'O BHYTPH KOHTYPA CETOK;

Ry, namepsiercs B MI1a.
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3nayenne O npurHMMaroT He MeHee 1,0 u He Gomee: 1,2 — s apMmaTypsl Kiacca
A600; 1,6 — nns apMaTypsi kiaccos A800 u A1000.

_HaRey 6.17
V=% +10° L

A€ My — KO3(D@UIMEHT KOCBEHHOTO apMHpPOBAHUS, ompejesseMblii no gopmyne (K.10)
CI163.13330.2012;
Ry, — pacueTHOe CONIPOTHUBRIICHHE apMATYPEI CETOK;

Rs ., Ry m3Mepsercs B MIa.
6.2.3 Pacuer ceyeHH i, HAK/IOHHLIX K MPOJOJLHOM OCH 3JIeMEeHTa

6.2.3.1 Ilpu pacuere ceueHui, HAKIIOHHBIX K TPOJONBHON OCH 3JIEMEHTA, 3HaYECHHE
ko3 urenTa ¢ B popmyine (8.55) CII 63.13330.2012 cneayer NpHMHMMATH PaBHEIM
0,25; 3nayenue O B hopmyne (8.57) CII 63.13330.2012 npurumatot ne menee 0,55R;, b
ho,

@opMyIlBl [J1s1 ONIpefieNieHNs BCeX APYIHX KO3((HUIUHEHTOB CleAyeT MIPHHAMATE T10
nynkrtaMm 8.1.31-8.1.35 CI163.13330.2012.

6.2.3.2 Pacuer xkene300€TOHHEIX KOPOTKHX KOHCOJIEM KOJOHH Ha JEHCTBHE IOIe-
Pe4HOM CHIIBI CIeAyeT IPOBOAUTH coriacHO TpeGoBanuaMm mnpunoxenus X CII
63.13330.2012. ITpu sTom:

- B npaBod yactu ycnosusa (K.1) cnepyer npuHHMaTh Ko3pduiment 0,5 BMecTo
0,8; |

- IpaBy¥o 4yacTs ycinoeus (JK.1) — ue 6onee 2,5 Rybho;

- B npaBo# 4acTu ycnosus (OK.1) kosddunment npu a — 2,5 BMecTO 5.
6.2.4 Pacuyer sxe.1e306eTOHHBIX 3/IEMEHTOR HA MECTHOE AeliCTBHE HATPY3KH

6.2.4.1 Pacyer xene300€TOHHEIX 3IEMEHTOB Ha MECTHOE CIKATHE U NPOJaBIHBAHUE
ClieyeT IPOBOAMTE corjacHo TpeboaHusaM myHKTOB 8.1.43-8.1.52 CII 63.13330.2012,
Kak JJI KOHCTPYKIIMH U3 MelIKo3epHUcToro 6eToua.

6.2.4.2 Pacuer 3aKkimamHEIX HeTaneil clielyeT IPOBOAMTH COIVIACHO TPeGOBaHHAM

npunoxerus b CIT 63.13330.2012, kax [1uist KOHCTPYKLMH W3 MEJIKO3epHUCTOro GETOHA.
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6.2.5 Pacyer xene300eTOHHBIX 3JIEMEHTOR HA BLIHOC/IHBOCTh

6.2.5.1 Pacuer xene306eTOHHEIX 37IEMEHTOB Ha BEIHOCIHBOCTE CIENYET IPOBOAUTE

cornacHo ykazanusm 13.1-13.3 CI163.13330.2012 ¢ yueToM ykasaumit 5.1.12 u 5.2.3.

6.3 PacueT 3JIeMEHTOB KeJ1e300eTOHHLIX KOHCTPYKIHIA N0 Npeae/hb-

HbIM COCTOSIHMSIM BTOPOH IpyniibI

6.3.1 Pacuer :xe/ie306e TOHHBIX 371IeMEHTOR 110 06PA30BAHHIO TPEIIHH

6.3.1.1 Pacuer xene306eTOHHEIX 3JIEMEHTOB M0 00pa30BaHMIO TPEIIMH, HOPMAllh-
HBIX K IPOJONEHOH OCH 3/1€MEHTa, CledyeT IPOBOJAMTE B COOTBETCTBHH C YKa3zaHHIMH
myHKTOB 8.2.2-8.2.14 1 9.3.2-9.3.10 CIT 63.13330.2012, npuauMas:

- pacYeTHEIE XapaKTePHCTHKH MaTepHasIoB COIVIaCHO paszieny 5;

- IUIHHY 30HBI HepelauyM HanpsHKeHUH I HanpsAraeMod apMaTyphl 0e3 aHKepoB —
cornacsHo 5.2.4.

6.3.1.2 Pac4er no 06pa3oBaHuIO TPELUHH, HAKIOHHEIX K IPOJIOJIBHON OCH SIIEMEHTA,
CIIEIyET IIPOBOJUTE UCXO/IS U3 YCIOBHS
(6.18)

Gmr = yM R

bi ser®
rae Yp4 — KO3 duument ycnosuii paboTel 6etona (cM. Tabnuuy 5.9), onpenenseMsit mo

hopmye
i 1= O e /Rh,n'r i (6. 1 9)

Ho He Gonee 1,0;
roe o — ko3¢ dUiKeHT, npuHUMaeMbli paBHbIM 0,02;
B — knacc 6erona nmo npo4HOCTH Ha cxxaTre, Ml]a.
3nauenue oB cnemgyer mpunuMate He MeHee 0,3.
3HayeHMs INTAaBHBIX PACcTATHBAIONIMX M [UIABHBIX COKMMAONIMX HATPSDKEHHH B Ge-

TOHE Gy H Gy OIPENENSIOT 110 hOpMYyJIe

2
: O, +0, | \/(O'_l. —G_\'] 7, (6.20)

mi{mc) = 2
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Ilie Oy — HOPMAalbHOE HANpMKEHHe B OETOHE Ha IUIOIIAKe, epHeHIHKYIAPHOH MPOI0IIb-
HOM OCH 3JIEMEHTA, OT BHEUIHEH Harpy3Ku M YCHIIHS IPEIBApUTENLHOTO 00KaTHSI,

Oy — HOpMalbkHOE HalpsDkeHue B OeToHe Ha IUIOIIa/IKe, MapauIeIbHON MTPOIOJb-
HOH OCH 3JIEMEHTA, OT MECTHOIO JeHCTBUS OMOPHEBIX PEeakLHil, COCPENOTOYEHHBIX CHIl U
pacrpefieleHHOH Harpy3kH, a Taloke YCHIHS 00XaTus BCJIEACTBHE IpeNBapHUTENBEHOIO
HanpsDKeHHUs XOMYTOB H OTOTHYTHIX CTEpPIKHEH;

Tyy — KacaTelIbHOE HalpsKeHHe B 0eTOHe OT BHELIHEH HAarpy3KH U YCHIUA 00KaTHs
BCJIE[ICTBHE NIPEABAPUTENIEHOIO HATIPSHKEHUS OTOTHYTHIX CTEPIKHEH.

Hamnpsoxenus oy, G, H Ty, ONPENeNsaioTes, KaK Ui YIPYroro Tena, 3a HCKIIoYeHHeM
KacaTeIbHEIX HalPSXKEHUH OT JeHCTBUA KPYTAIIEro MOMEHTA, OlpeelieMbIX o hopMy-
JaM JUIsl [UTaCTUYEeCKOr0 COCTOSIHUS 3JIEMEHTA.

Hamnpsoxenus G: ¥ G, NOACTaBIAOT B popMyity (6.20) co 3HAKOM «IUTIOCY, ECITH OHH
pacTAruBalolIMe, ¥ CO 3HAKOM «MHHYC», eclid cxuMarolune. Hanpsokenue o, B popmyne
(6.19) npuHUMAIOT 10 aBGCONMIOTHOM BETHYHHE.

[Tposepky ycnoBus (6.18) MpoBOAAT B LEHTPE TAKECTH NPHBEIEHHOrO CEYEHHA U B
MeCTax INPHUMBIKaHHs CXKATBIX MOJIOK K CTEHKE 3JIeMeHTa TaBPOBOTO M [IByTABPOBOTO cede-
HHH.

6.3.1.3 PacueTr mo o6pa3oBaHUIO TPELIWH MPH JEHCTBHM MHOTOKDPATHO MOBTOPSIO-
meHcst Harpy3kd IIpOBOJAT COMJIaCHO yKasaHusAM noapasgenos 13.1-13.3 CII
63.13330.2012, npu 3ToM ko3 PHLHEHT yCaoBHi paboTel OETOHA V) CIENyeT IPUHHMATE

o Tabuuie 5.6.

6.3.2 Pacuyer no pacKpbITHIO TPENIHH, HOPMaJILHBIX K NPOA0JILHOMK OCH 3Jie-

MeEHTa

6.3.2.1 IllupuHy pacKphITHS TpPELIHH, HOPMAJBHBIX K MPONONLHOW OCH 3JIEMEHTa
Qere, MM, Ha YPOBHE IIEHTPA TSHKECTH PACTAHYTOH apMaTypEl CllelyeT ONpeleNsTs 1o (hop-

MyJie

Ay = 3,4@,311&4—’::; , (6.21)

o Uy

34
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rae (o — Kod(pGHIUEHT, IPHHUMAEMbIH PaBHBIM IPH yYeTe:
- KpaTKOBPEMEHHBIX Harpy30K W HENpOIOKUTENBHOr0 NeHCTBHS MOCTOSHHBIX H
IUIMTENBHEIX Harpy3ok — 1,0,
- MHOTOKpPaTHO IIOBTOPSIONIEHCS HArpy3KH, a TakkKe MPOAOIKUTENLHOT0 JeHCTBUS
TIOCTOSIHHBIX U JJIUTENBHBIX HAarpy3oK — 1,5;

77 — K03 PUITHEHT, NPUHUMAEMBIH PaBHBIM:

- TIPH CTEPXHERBOH apMartype nepuogudeckoro npoduns — 1,0,

- IIPH CTEPIKHEBOW apMaTtype, rmaakoi — 1,3,

- IIpH IIPOBOJIOYHOM apMaType IEpPHOJHYECKOTo Npo(uis U KaHarax — 1,2,

- TIpH THajKoi apmarype — 1,4;

Gy — HalpshDKEHHEe Ha YPOBHE LIeHTpa TKECTH apMaTyphl S Wid (IpU HaJIMYUH
NpeABapUTENEHOIO HANPSIKEHHWs) MpHUpAlleHHe HANpSHKEHUH OT [elCTBUS BHEIIHeH
Harpy3sKH, OIIpeJENsieMoe COIVIaCHO yKa3zaHusm 6.3.2.2;

G — MOLyNE AedopMallii CMEMIEHHSA apMaTypPEl OTHOCHTENEHO OeToHa Ha ydacT-
Kax MeXAay TpelllMHaMH, IPHHUMaeMBbIH paBHEIM 11 OeToHa:

- Ha H3BECTKOBO-TIecyaHOM BsDKyieM — 0,67 L),
- U3BECTKOBO-ILTAKOBOM BsDKyIeM — 0,62F),

Uy — IEPUMETp CEYEeHHs PacTAHYTOH apMaTypHl;

a) — K03 PULUEHT, OnpeaesaeMbIii:

- Y ABY3HAYHOH 3IIOpe HANpSHKeHUH B CeUeHHH BIIeMeHTa 1o hopmyite

a, = (1 _502.;;:: );_) _15561283(1 _é:ur Xl _'_'0‘-'33&.1:” ) 3 (622)
(I — 8nE.ma )" W 1,561:.53 (1 | ém Xl - 0‘-'33&"! )

IIPH OJHO3HAYHOMH 3ITI0pe HAMpsKeHHi B CeYeHHH 3JIEMeHTa Mo dhopmyIie

I-a (6.23)

a =
" lta’

3HauYeHHe ¢ — He MeHee 0,4,
B dopmynax (6.22) u (6.23):
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h i
6y = —f— — KO3 QUIHEHT, YYHTHIBAIOIINH ITOJIOKEHHE PACTAHYTON ApMATYPEI 110 Bbi-
7

COTE CEeYeHHUS,
En — OTHOCHTENBHAS BLICOTA CXKATOM 30HEI 3]IEMEHTA C YCpEeIHEHHBIME AedopMaliy-
SIMH B COKaTOM 30HE M pacTAHYTOH apMaType, olpeessieMas cornacHo 6.3.6.3;

@> — K03(Q(PUIUEHT, IPUHAMAEMEIH PABHBIM!

E.\' A.‘
E, bk~

a=2

ITpu pacnoloXeHHH pacTSHYTOH apMaTyphbl B HECKOJBKO PSNOB II0 BBICOTE PaCTs-
HYTOH 30HBI LIMPHHY PACKPBITHS TPELIHH Ha YPOBHE CTepKHEH, Hauboee yIaleHHEIX OT
HEHTPANIBHOM JIMHKH, BEIYHCISIOT 1o (opmyite (6.21) ¢ yMHOKeHHEM Ha KO3 DHULHEHT a3,

olpezenseMblii o popmye

C
a,=l+———, (6.24)
- hﬂ(]'_E-!m)

rae C; — pacCcTosHHE OT LEHTpa TSHKECTH IUIOLIAAH CeYEeHHA BCed pacTAHYTOM apMaTyphl
A0 LIEHTpa THKECTH psjia CTepKHEH, Haubosee yoaneHHOTo 0T HeHTPaIbHOH JIMHHH.
IITapyuHy HENpONO/DKHUTENBHOTO PACKPBITHs TPELIMH OMNpPENeNsioT 10 (OopMyIe
(8.120) CIT 63.13330.2012.
Ha

3HaueHud a,,,a onpenensroT no popmye (6.21). Bxoasiue B Hee BenH-

erc 2 ere 3
YHHBI Yy H €510t BEIMUCIAIOT 110 opmynam (6.40) u (6.53) npy 3HAUEHHSAX O/, ONPEHesie-
MBIX 110 hopmynam (6.35) u (6.36), u 6,,— o Tabnuue 6.1, Tpudem ®p ¥ 0, HAXOJAT NPH
BEIMHCIICHHH:

@,yp1 — OT INPOJOIKUTENLHOIO JEHCTBUSA MMOJTHOH HATPY3KH;
Qo2 M dg.3— OT HENPOINOJDKUTENBHOIO AEHCTBUA IOCTOSHHOM H IITHTENBHOM

Harpy3oK.

lluprHy MPOAOIKUTENFHOTO PACKPEITHS TPELUMH ONPEENAOT OT IPOAOIKUTENE-
HOTO [eWMCTBHA IIOCTOAHHBIX M JUIMTENbHBIX Harpy3ok [dopmyma (8.119) CII
63.13330.2012].

36 [
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Ha ydHacTKax dJIIEMEHTOB, HMECIOIIHX HaYallbHEIE TPEIIHHEI B CoKaToM 30HE, ITHPHHY
HETPOJIOJDKUTEIBHOIO PACKPEITHA TPEIIMH CIeAyeT yBeIUYHBaTh Ha 15 %.
6.3.2.2 HanpsbxeHus! (MM UX IpHUpaIeHus) cleyeT OnpeaelisaTh o GopMyiam:

= OJId OEHTPAJIEHO PACTAHYTEIX DJIEMEHTOR!:

5, = Nt (6.25)

- s U3rubaeMslx, a Tak)kKe BHELIEHTPEHHO PAaCTSIHYTHIX IPH €0 = 0,840 ¥ BHeLeH-
TPEHHO CIKATBIX JJIEMEHTOR!

M - N,,,,hu(l - &J
5, = 3/, (6.26)

¥
zlll’ A-\

- ISl BHELIEHTPEHHO PacTAHYTHIX 3JIEMEHTOB NPH €0 < 0,8A¢:

5. = M, —Nyz, (6.27)
: Zodk,

B dopmynax (6.25)6.27):

N1 M — paBHO#EHCTBYIOIAS TPOJOJBHEIX CHII M 3aMEHSIOIIHM MOMEHT COOTBET-
CTBEHHO, OIIpeleNnseMele coriacHo TpeboBanuaM 6.3.6.1; pu onpeneneHuH 3HaYeHus M,
OKCLEHTPHUCHUTET IPOIOIBHEIX YCHIIMH OTHOCHTENEHO OCH, NPOXOslilei yepes HeHTp TH-
XKECTH PacTAHYTOH apMaTypEhl, ClI€yeT CUUTATH MOJO0XKUTENLHEIM, €ClI OH HallpaBJieH B
CTOpPOHY CXaToH (MeHee pacTAHYTOH) 30HEI CEUEHHS,

& — OTHOCHTEJIbHAS BEICOTA CHKATOM 30HHI (cM. 6.3.2.1);

Zm — BEJIHYHHA, XapaKTepH3YIOllas MMOJI0KeHHe BHYTPEHHHUX YCHIHWH B CEYEHHH H
omnpejensAeMas coriacHo TpeboBanusaM 6.3.6.4;

Zs — PacCTOSHHE MEXIY LIEHTpaMH TSKECTH pacTSHYTOH M CxaTOH apMaTyphl, paB-
Hoe hy—a’

€0,tor — IKCUEHTPUCUTET PaBHOAEHCTBYIOIIEH NPOIONIBHON CHIBI N H yCHIMS INpej-

BapUTEIBHOr0 00kaTHsl P OTHOCHTENEHO LIEHTPa TSHIKECTH NPHBEISHHOIO CeYEHHI.
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6.3.2.3 I'mybuHy HayanbHBIX TpEIIMH B CXKATOH 30HE /g, 0OPasyIOIIHMXCSA IpH
IpeBAPUTENEHOM O0XKaTHH, TPaHCIIOPTHPOBAHWM HIIH MOHTAaXX€ SJIEMEHTOB, CIENYyeT

OTPENeNATE 110 hopMyIe

b, =h—125&h,. (6.28)

3HadeHus &, ciemyeT ompeAenaTh no ¢opmynam (6.51)(6.54). 3uauenue A He
IOJDKHO npeBwimiate 0,54,

6.3.3 Pacuer no pacKpbITHIO TPelHH, HAKIOHHBIX K NPOJ0JILHON OCH dJIeMeH-
TA

6.3.3.1 IllupuHy pacKphITHs TpeIlMH, HAKJIOHHEIX K NPOJOJBHOH OCH 3JIEMEHTa,

IIPpH apMHPOBaHHH XOMYyTaMH, HOPMAalIEHBEIMH K l'IpDJIOJ‘lE-HOﬁ OCH, ClIeayeT Oonpele)IATE 110

opmyine

066, d,
ac'ﬂ.‘ =‘P'\,B C{ - n L] (6'29)
E, T +0,15E, (1 +2au,)

Tﬂ
rae (3 | 1 IpHHUMAIOT 110 6.3.2.1;

dy, — TMaMeTp XOMyTOB,;

o= 5 . = ﬁ
E,’ P =g
HanpsokeHue B XoMyTax ONpeelsioT no Gopmyie
o, =%S; (6.30)
l A‘m- h()
3Ha49CHHE HAlIPAXEHHA Oy, HE JOJDKHO IIPEBEINIATE Rs,m-;
- 0'18 ?.‘M (]' + ‘qu) R}n,wr 'bht'l2 (6.3 1)

= 2

c
rae Ko3(pQOUUHEHT (py MPUHAMAIOT PABHEIM 1,2.
Kospduuuent @, y4uThBaomiuii BIHSHHE NPOLONBHBIX CHII, ONPENESIOT I10
popmynam:
- [IpH ﬂEﬁCTBHH MPpOOOJIEHEIX CKHMAKIIHX CHIT

g, = 01—, (6.32)

HO He bonee 0,5;
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IS TIpENBApHUTENBHO HAlPsDKEHHBIX 3JeMeHTOB B dopmyny (6.32) Bmecto N moj-
CTaBJIAIOT YCHIIME IpeABapuTensHOro o0xarud P ¢ y4eToM noteps mo tabuuie 4.2; mo-
JIOXKHUTENBHOE BIIMSHUE MPOAOIBHEIX CKUMAIOIIUX CHUJI HE YYUTHIBAETCs, €CJIM OHM COo37a-
10T u3rubaronyue MOMEHTEI, OMHAKOBBIE 10 3HaKy C MOMEHTAMH OT JEHCTBHSA IIOIEpEY-
HOM HarpysKkH;
- [IpH JEHUCTBHH NIPOAOJIEHEIX PACTATHBAIOIIMX CHIT

9, =-02—2—, (6.33)
R, bh,

HO He Oonee 0,8 o abconIOTHOM BeTHYKHE.

B dopmyne (6.31) ¢ — anuna npoekuuyn Hauboliee OMACHOTO HAKJIOHHOTO CEYEeHHs
Ha IIPOJIOJIBHYIO OCh DIIEMEHTA.

PacueTHble cONpOTUBNEHUS Ry ser U Rj o HE TOMKHEI TPEBEIINATE 3HAYEHUH, COOT-
BETCTRYIOLIKMX OeToHy Kimacca B30.

,Z[JIH 3JIEMEHTOR, B KOTOPEIX JOIIYCKAETCA OIPaHHYCHHOE IT0 OTHPHHE HEITPOOOJIKH-
TEJIbHOE PacKpBITHE TPELIMH NpH YCIOBHH O0ECTEUEeHHs MX MOCHENYIOIEro HaleXHoro
3aKPBITUSA, IIMPHHY PACKPBITHS TPEILMH ONPENENA0T OT CYMMapHOro NeHCTBUS MOCTOSH-
HEIX, JUTMTENIBHBIX H KPAaTKOBPEMEHHEIX Harpy3oK IpH kosgouuuente ¢z = 1,0,

I[J'IH DJIEMEHTORB, B KOTOPEIX TOIMYCKaACTCH OrpaHH4Y€HHOE I10 IIHPHHE HEINPOAOJIKH-
TEJIEHOE H NPOOOJIKHTEIEHOE PACKPEITHE TPEIIHH, INHPHHY IIPOAOIDKHTEIIEHOTIO paCcKpEI-
THS TPEIIMH ONpeAessioT OT AeHCTBHS NMOCTOSHHBIX M IIHTENIbHBIX HATPY30K MPH KO3d-
dunmente @3 = 1,5. [llupuny HENPOOOIKUTENBHOIO PACKPHITHS TPELMH ONpENeioT KaK
CYMMY IIHPHHEI NIPOAOIAKHTEIEHOTO PACKPEITHA H NpHpalleHHA HIHPHHEI PAaCKPBITHA OT
NeHCTBUs KpaTKOBPEMEHHBIX Harpy3oK, OpeaeseMoro npu koaddummente @ = 1,0.

6.3.4 Pacuer xe/1e300eTOHHBIX 3/1EMEHTOB 10 JehopManHaM

6.3.4.1 [edopmanuu (mporubei, yriel MOBOPOTa) 3JEMEHTOB JKele300eTOHHBIX
KOHCTPYKLMH CJIelyeT BBIYHCIATE MO (GopMysiaM CTPOHMTENBHONH MEXaHWKH, OIPEeelsis
BXOIAINKE B HUX 3HAYEHUS KDHBU3HEI COTVIACHO YKa3aHHAM HACTOSILEro MyHKTA.

Bennunna KpUBH3HE M JeopMaLiii jKeie300eTOHHEIX 3JIEMEHTOB OTCUHTBHIBAETCS
OT X HAYaJIbHOT'O COCTOSHMS, TPH HAJIMYUY IpeIBAPUTENEHOr0 HAPSDKEHHS — OT COCTO-

SIHHA 00 obxaTus GeToHa.
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6.3.4.2 KpuBu3sHy Xene300€TOHHEIX 3JIEMEHTOB CJEIYeT ONpEeNeNiTh 10 CPeIHHM
nedopMaliaM B CKaTOH W PaCTAHYTOM 30HAX UCXOIS W3 CIEAYIOMIAX OCHOBHEIX TOJIOMKE-
HUH (cM. pucyHOK 6.2):

- CeYeHHus rociie neOpMUPOBAHUA OCTAIOTCA MIOCKHMM Kak Ha y4yacTKax, Tle B
PacTAHYTOM 30HE HMEIOTCS TPELIWHBI, HOpMaJbHble K MPOAOIBHON OCH JJIeMEeHTa, TaK H
Ha y4YacTKax, Iie 3TH TpeliHbI He 00pa3yroTes JHO0 OHM 3aKPHITH;

- HanpshkeHuss B OeToHe paclpelensioTcs MO JMHEHHOMY 3aKOHY (TpeyronsHas
(bopMa dIIOpEl HaNpsDKeHHH) H ONpeeNsioTCs ¢ YYeTOM Heynpyrux aedopmaiuii 6etona
(cm. 6.3.4.4);

- Ha y4acTKax 3JIEMEHTa, I/le TPelHHBEl B PacTAHYTOH 30He He obpazyrorcs Jubo
OHH 3aKpBITEI, CEYEHUs PacCMaTpPUBAIOTCS CILIOIIHBEIME, COCTOAIMME B3 OeTOHa U apMa-
TYpBl B CXKaTOH U pacTIHYTOH 30HaX;

- Ha y4acTKax 3JIEMEHTa, IIe B pacTIHYTOH 30HE UMEIOTCA TPELIHHBI, HOpMAaJlbHbIE
K TIPOJOJIBHON OCH, CeHEHHUS pacCMATPUBAIOTCSA COCTOSIIMMYU B CXKATOH 30He U3 GeToHA U
C)KaTOH apMaTrypsl (IpM ee HalM4MH), @ B PAcTAHYTOW 30HE — TOJBKO H3 apMatyphl,
HaTpsHKEHUS KOTOPOH OMNpedesiioTCA C Y4eTOM CTECHSIONMIEro BO3AEHCTBHS pacTIHYTOIrO
OeToHa Ha ydacTKax MeX Oy TpemmuHaMmH (cM. 6.3.4.5).

6.3.4.3 DneMEHTBI HIIM YYaCTKH 3JIEMEHTOB PaCCMaTPUBAIOT 0€3 TPEIMH B PaCTIHY-
TOH 30HE, eclId TpeIlMHEl He 00pasyroTcs NMpH AEHCTBUM IOCTOSHHBIX, MAIMTENBHEIX M
KpaTKOBPEMEHHBIX HAarpy30K WM OHH 3aKpBITHl IPH JIEHCTBHM IOCTOSHHBIX W JTHTEINE-
HBIX Harpysok, IPH 3TOM Harpy3kHd BBOIAT B pacyeT ¢ KO3(QHIIHEHTOM HAJEKHOCTH IO
Harpyske y,= 1,0.

6.3.4.4 Heynpyrue nedopmanuu GeToHa C)KaTOH M pacTIHYTOH 30H HA ydYacTKax
aneMeHTa 0e3 TpeluH U 6eToHa cxKaToH 30HEI Ha yyacTKax C TPELIHHAMH ClIeNyeT YUHUTEHI-
BaTh YMHOXEHHEM £ Ha KO3DDUIHEHT (), TPHHUMAEMEIH paBHEIM:

- [IPH HEIIPOJOIDKHUTENBHOM NEHCTBUH MOCTOSHHBIX, JIUTEIBHBIX U KPAaTKOBpEMeH-

HBIX Harpy3oK
op = 0.9; (6:34)
- IIPY TIPOJIOJKUTETEHOM JeHCTBUH TOCTOSHHBIX U JUIMTENIBHBIX HATPY30K
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1
= 6.35
]' * qph.:.‘r ’ ( )

@ ol

rZie Py — BEIMYHHA, ONIpeJieNisieMas cornacHo TpeboranusaM 5.1.14;
- IIpM pacyeTe 1Mo Je(opMaiusaM 3MeMEeHTOB, BOCTIPUHUMAIOLIMX MHOTOKPATHO I10-

BTOPSAIOLIYIOCS Harpy3Ky, He3aBHCHMO OT NMPOAOKUTENEHOCTH AEHCTBHSA Harpy3KH

5
.l (6.36)

®
] 2
" d'E,

roe a'— Ko3(Q(UIHEHT NpHBENEHHS apMaTyphl K GETOHY NMPU MHOIrOKPaTHO MOBTOPSIO-
LIMXcA Harpyskax, paeHseii 40, 33, 28, 25, 21, 19, 17, 15, 14, 13 qns knaccos 6etona B15,
B20, B25, B30, B35, B40, B45, B50, B55, B60 cooTBeTcTBEHHO.

6/

5 €sm N

a) — y49acTKH, Ille B PaCTSHYTO! 30HE OTCYTCTBYIOT TPEIUMHBI, HOPMAJbHEIE K IPOIOILHOM
OcH; 6) — y4acTKH, T/ie B paCTAHYTOM 30HE UMEIOTCS TPELMHEL, HOPMAJIBHBIE K ITPOI0Ib-
HOH ocH; / — ceyeHus; 2 — 3Mmopkl NehopMaliif; 3 — CXeMbl YCHIIHI U 3II0pPEI HAIIPsDKe-

HUH
Pucynok 6.2 — Cxems! ycunuii u 51ops! Je(opMaliii i HANPSDKEHHH B [OTEPEYHOM Ce-
YEeHHH 3JIEMEHTAa IIpU pacdeTe ero mo fegopMalusIM
6.3.4.5 Ilpu onpeseneHyy KPUBU3HBI Ha y4acTKax 3JI€MEHTa C TPEIUHAMHE B PACTS-

HYTO# 30HE yculusi B 6eToHe pacTAHYTON 30HEI MEXIY TPELUMHAMHE, OKa3EIBAIOIIHE CTEC-

——— : 1 41



=
) #)
o o

CII 95.13330.2016
HSIOIIEee BO3/IEHCTBHE Ha cpenHue nedopMalii apMaTypEl, clefyeT YIUTHIBATE JeleHHeM
MOJYJIsl yIPYTOCTH apMaTyphl Ha K03GhGHIIMEHT \,,, OTIPEJENAeMBIi cornacHo 6.3.6.2.

6.3.4.6 JIns u3rnbaemerx snemMeHToB IpH /7 < 10 Heo6XOIUMO YYHTHIBATE BIHsHHE
IIONIEPEYHEIX CHJI Ha MX nporub cornacHo TpeboBanusaM 6.3.7.1.

6.3.4.7 Ecnu mpu U3rOTOBNEHHUH, TPAHCIIOPTHPOBAHHKE W MOHTa)Ke KOHCTPYKLHH B
30HE, KOTOpasl BIIOC/IENCTBUY O] NeHCTBHEM Harpy3kH OyOer cxaTa, MOTYT BO3HHKHYTh
TPEINHUHEL, UX HalIH4YMe JOJDKHO OBITH Y4TeHO coryiacHo TpeboBanmsam 6.3.5.1 u 6.3.6.5.

6.3.5 Onpene/ieHHe KPHBH3HEBI JKe/1e300e TOHHBIX /IEMEHTOB Ha yyacTKax Oe3

TPelWHH B PACTHHYTOH 30He

6.3.5.1 Ha yuacTkax, rae He oOpa3yroTcs HOpMalbHBIE K TIPOJAONEHON OCH TpeLlH-
HEI, KPHBH3HY HBI‘HﬁﬂﬂMBIX, BHECLICHTPEHHO CXATEIX H BHECIECHTPECHHO PacTAHYTEIX DJIe-

MEHTOB CIEeAYeT ONpPeAeATE 10 GopMylie

| M
L (6:37)

P red

rae M — MOMEHT BHEITHHX CHJl (BKJIIOYAas YCHIHE NMpeaBapUTelBHOro 00XaTHs) OTHOCH-
T€JBHO OCH, HOPMAIIEHOH K IUIOCKOCTH AEHMCTBUS M3rudarolllero MOMEHTa U IIPOXOAsIlen
HEPE3 NEHTP TAXECTH INPHBEACHHOIO CEYEHHA,

Wp/— KO3 PUUHEHT, NPUHUMAEMEIH B COOTBETCTBHHE C 6.3.11;

E»— nmpurumaroT cornacHo 5.1.13.

I[TpumMeyanue—Ilpu onpeneneHny NpHBEICHHOTO CEYEHHS apMaTypy ClIeAyeT MPHROAMTE K GETOHY ¢
MozyJiem nedopMalyH, PABHEIM @pEh.

6.3.5.2 [lonHyio KPUBU3HY Ha y4acTKe, Iie He 00pa3yroTCs TPELIMHE] B PACTIHYTOMH
30He, ClieflyeT ONpeleNniTs o GopMyne

(000

1
rae (— — KpHMBH3HA OT KpaTKOBPEMEHHEIX Harpy3o0K;
r
1

1
("‘ — KPHBH3HA OT MOCTOAHHEIX H JIIHTENEHEBIX Harpysok,
r 2
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1
(_ — KPHBH3HA, OGyCHOBHEHHaﬂ BRITHOOM BCJIIEACTBHE TIOJN3YYECTH feroHa ot YCH-
¥ /5

JIUA NIpeIBapHTEIIEHOIO obxaTus.

[}_] H [l] onpeneNsroT mmo ¢popmyne (6.37), a (l) — corjiacHo 6.3.6.5.
! 2 /3

r r !

Ha yuactkax, rie HOpMalbHEIE TPENIWHEI 00pa3yroTCs, HO TIPH JIeHCTBMM paccMart-
pHUBaeMBIX Harpy3ok obecrneyeHo UX 3aKpheITHe, NOJHAs KpUBU3HA J0JKHA OBITE yBelnye-
Ha Ha 20 % 1o cpaBHEHHIO C PACUETHOH.

H]JH pacdeTe 3JIEMEHTOB C Ha4YallbHBIMH TpPEIIIHHaAMH B COKaTOM 30HE IIOJIHAasA KpH-
BH3HA MO/DKHA OBITE yBenwdeHa Ha 15 % mo cpaBHEHHIO C TMOJYYEHHOH Mo (opMyie
(6.37).

6.3.6 OnpeaesieHHe KPHBH3IHBI JKeJIe300€TOHHBIX JIEMEHTOR HA YYacTKaX ¢

TpPelIHHAMH B PACTSAHYTO#H 30He

6.3.6.1 Ha yyacTkax sneMeHTa, rae obpasyroTcs HOpMalbHBIE K MPOHOIBHOH OCH
TPELHHBl B PACTAHyTOH 30HE, KPUBH3HY H3rMOaeMbIX, BHEIIEHTPEHHO CHKAaThIX M BHEIEH-

TPEHHO PacTAHYTHIX 3JIEMEHTOB CIIeIyeT OIPEeeNiTh Mo (GopMye

g
M.\.' Nmr hl] [] 3 ,‘”m

zmh)(] > é,,) E.\A.u ? (6.39)

L
ro

rae M; — MOMEHT OTHOCHTENIBHO OCH, HOPMAJIBHOH K IUIOCKOCTH AeHCTBUS M3rubaromiero
MOMEHTa, NMPOXOSAIIH Yepe3 LEeHTP THKECTH TUIOMIANN CeYeHHs apMaTrypsl S, OT BCeX
BHEIIHHX CHJI, PACIO/IOKEHHBIX MO OJHY CTOPOHY OT pacCMaTpHUBaEMOIo CEYEHHs, BKITIO-
qas YCHIIHe MpelBapUTeNIEHOr0 00aThs (3aMeHArOIMA MOMeHT). s u3rubaeMeIx ane-
MEHTOB C HeHanpsaraeMou apmarypoi M; = M,

Nior— paBHOJIEHCTBYOIIAS MPOAOIBHON CHIIBI H YCHITHA NpeBapUTeNsHOro obxarus P
(MpY BHELIGHTPEHHOM pACTHKEHHH NPOAOIBHYIO CHIIy N NMPUHUMAIOT CO 3HAKOM «MH-
Hyc»). Jlns uarubaeMbIX 31eMEHTOB ¢ HeHanpsraeMoi apMatypoii N = 0;

& — BeNIH4MHA, oNpefenseMas cornacHo 6.3.6.3;

m — KOO DHUITHEHT, YUHTHIBAIOIIHE paboTy GeToHA pacTAHYTOH 30HBI MEXIY TpEIIH-

HaMH U oNpenensieMbld cornacHo 6.3.6.2;
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Z,— BEIMYHMHA, ONIpeenseMas cornacHo 6.3.6.4.

Hns THOKMX BHELIEHTPEHHO CXKATHIX M BHELEHTPEHHO PACTSHYTBIX IEMEHTOB IPH
ompeneneHuHd M, cliellyeT y4UTBIBATH BIMsAHHE Nporuba Ha SKCLUEHTPHCHTET CHIBI NV,
onpefiesiss JeopManuy TAKHX 3JIEMEHTOB METOOM IIOCIEAOBATENBHBIX MPUOITHKEHIH,

6.3.6.2 3nayenue ko duimenTa \,, ydyuthiBaooiero pabory 6eToHa pacTIHyTOH 30-

Hbl MEXY TPELHHAMH, CIIeAYeT OMpeaesTh Mo hopMye

w, =1-6, — (6.40)

rae 6,,— xoaddunuent, npuHUMaeMslii o Tabaune 6.1;

Tabnuna 6.1 — Koapduuuent 0,, npu yuete nelcTBHs HATPY30K

Kos HeHT 0, npH yuerte nedcTBHA H 30K
Bun apmatypet G PHEE SEPTE 1 APy
HENpOJIOJDKHTENBHOIO | POAOIKHTEIBHOTO
IMepuonugeckoro npodus 0.7 0,35
I'mapxaa 0.6 0,30

M, — MOMEHT BHEIUHHX CHMJI (BKJIIOYas YCHIIHE NpeBapUTENsHOro obxatus P) npu
ACHCTBUH NOJTHON Harpy3KH OTHOCHTENBEHO OCH, MEPIEHANKYIISPHON K MIOCKOCTH M3ruba
U IIPOXOJAIIEeH Yepe3 TOUKY IIPHIOXKEHUs PaBHOAEHCTBYIONIeH yCcunuii B 6eToHe CKATOH
30HBI HEIIOCPECTBEHHO Nepe/i 00pa3oBaHHEM TPEIHH;

My, cre — MOMEHT BHYTPEHHHMX YCHIIMH, BOCIIPHHHMAEMEIH OETOHHOW YacTBIO CEUEHMs
(6e3 yyera ycunuii B pacTSHYTOM M CXKaTOM apMaType) HEMOCpeACTBEHHO nepel obpaso-

BaHHEM TPEIMH OTHOCUTENEHO TOH K€ OCH H ONpeesseMEli 1o hopMyIe

Mh_m' =R wh,,,; 3 (6.41)

hi ser

r1€ Ry ser— MPHHUAMALOT 110 TAONMLE 5.3 ¢ yyeToM yKazauui 5.1.12;
Wpi — MOMEHT CONPOTUBIEHHS ISl KPalHEro pacTsSHyTOro BOJIOKHA C YUETOM He-

yupyrux gedopmanuii pactsaHyToro 6eToHa, onpenenseMslil o GpopMmyIie

21,

h.pl = h—

w 8y s (6.42)
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30ECh X, — BBICOTA CHKaTOH 30HBI HETIOCPEACTBEHHO IIEpEN IMMOABIICHHEM TPEIIHH, OIIpEac-
nsemas 6e3 ydeTa IpOJONEHON CHIIBL N M YCHIIUSA NpeABapUTelibHOro obxatusa P ucxoms

H3 YCJIOBHA

Sio +‘7(S.:u _S.\u)= (h ;-’Q-)AM ) (643)

rae /,0— MOMEHT MHEPLIWH TUIOMAIH CHKATOH 30HEI 6ETOHA OTHOCHTEILHO HYIIEBOH THHUM;
Ss0, S'so — cTaTHYECKHe MOMEHTHI IJIoLIaziel ceYeHHs pacTAHYTOH M CXKaTOH apMary-
PBI COOTBETCTBEHHO OTHOCHTEIIEHO Hy.TIEBGﬁ JTHHHH,
Ap— nnomans cedeHus pacTaHyToro 6eToHa.
I[J'Iﬂ JJIEMEHTOB MNPAMOYTOJBEHOI'0, TABPOBOTO H ABYTABPOBOTO cedyeHHH 3Ha4YeHHe

Wy DoIycKaeTcs OTpeleNaTh o GopMmyiie

w, =(0,292 + 0,75y, + 0,15y} )bh* , (6.44)

rue

BUSLS (6.45)

?0_ bh E
0 bh

a 3HayeHusn1 M, — o dhopmynam:

a) O U3rubaeMElX 3JIeMEHTOB C HEHANIPATAEMOH apMaTypOii:
M,=M; (6.47)
6) nis u3rubaeMeIX NpeaBapUTENbHO HANPSIKEHHEIX M BHELIEHTPEHHO CIKATHIX JJIe-
MEHTOB [KpOME CJIy4aeB, peayCMOTPEHHEIX B IIEPEYHCIIEHHH B)]:
M.=M_-N,065h; (6.48)

B) JUIsl U3rubaeMEIX NPEABAPHUTEIIEHO HAlIPAXKEHHEIX W BHELCHTPEHHO CXATEIX 3JIe-

MEHTOB C ITOJIKOH B CKATOMH 30HE:

b o)

04, (6.49)

npu
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!f
M, =M, —N,,,,(h, ”%J . : (6.50)

3nadenus xo3(QOHIMEHTA ), BBIYUCIIEHHEIE IO (opmyme (6.40), crenyer npuHu-
Mmath He MeHee 0,25 — npM yyeTe HEMPONOIKUTENEHOTO NEHCTBHUS Harpy3ok M He MeHee
0,55 — pu yueTe NpoHOIKUTENEHOTO.

Ilpu pacuere 31eMEHTOB, NOJABEPralOIINXCs BO3AEHCTBHI0 MHOTOKPATHO MOBTOPS-
IOLIEHCs HArpy3kH, 3sHayeHue kodhduimeHTa \y,, clenyeT NPUHHUMATh PaBHBIM €IMHHIE
HE3aBHCHMO OT (DOPMBI [ONEPEYHOT0 CEUEHHS, HATHYHS NPEABAPUTEIBHOT0 HAPIKEHHS

apMaTypsl WK IPOAODKHUTENIBHOCTH JeHCTBUA CTaTHYECKHX Harpy3okK.

[ITpuMmeuanus

| Tlpu pacuete 31eMEHTOR C MOIKOH B PACTAHYTOH 20HE BBOJMMAn B PACYET WIMPHHA CBECOB 2TOMH MOJKH B KAXKAYIO CTOPO-
Hy HE JO/DKHA NNPEBRIUATE €€ JBOHHOM BBICOTHL.
2 Tlpu pacuete snementos Ge3 pacTAHyTOH HiHM cxkaToll nonku B dopMynax (6.45) u (6.46) cnenyer npHHHMATh COOTBET-

CTBEHHO by= b umn b'r=b; h’y =10,

e X
6.3.6.3 OTHOCHUTENBHYIO BBICOTY CKATOM 30HBI & == ClIeflyeT ONpeessaTh 10

hy

YPaBHEHHUSIM paBHOBECHS BHEINIHHX H BHYTPEHHHX YCHIIHH, COCTaBIEHHBIX C y4ETOM IIO-
TIOKEHHH, MpUBEeHHEIX B 6.3.4.2,. B ob1eM ciryyae BeTHYHHY X, CIENyeT ONPEAeNiTh 110

ypaBHEHHAM:

- 151 M3rUOaeMBIX 3IEMEHTOB C HEHANpAraeMol apMatypol (npu Ny, = 0)
U)JJIWJJI‘S‘EIO +WmS_:U _aSyU =0 ; (6'51)
- B OCTAJIBHBIX ciiydanx (mpu Ny, #0)

mpf\pm (3,\-,.'nr - hﬂ +X, P — mp.’“l"m '{hO + (6 52)
r r L ? *
+ mpm (E.\.'Jn.l - hﬂ +a )S‘.l.‘[] - ae.b‘.ral‘sxﬂ = 0

TJie Oy — COTIAcHO yKazaHusaMm 6.3.4.4;

Y — COTJIACHO yKazaHHaM 6.3.6.2;

a = E/E),— oTHOLLIEHNe MOIyel yIpyrocTH HalpsraeMol apMaTypsl i 6eToHa;

€51t — PAcCTOSHHE OT TOYKH TIPUIIOKEHHS pPaBHOAEHCTBYIOLIEH HOPMAallbHBIX CHII
NioI0 LIEHTpa TSHKECTH IUIOMIAHA CEeYeHHsI apMaTyphl PACTAHYTOM 30HEI, OTBEYAIOLIEE 3a-

MeHsoUeMy MoMeHTy M, (cM. 6.3.6.1) u onpenensemoe mo Gopmyiie
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"?.v.rur = %{L ? (6.53)

tat

rae Spo, S's0, Sso — CTATHYECKHE MOMEHTHI IOIIaAeH CKATOM 30HEI OETOHA, CKATOM apMa-
TYPBI H PacTAHYTOH apMaTypbl COOTBETCTEBEHHO OTHOCHTEEHO HYJIEBOH JTHHUH.

6.3.6.4 BenuyuHy z,, XapaKTepH3yIOIIyIO IIOJIOXKEHHE BHYTPEHHHX YCHIIMH B ceve-
HHH, Clle[lyeT ONpeleaTh UCXOs U3 MONOXKEHUH, MpUBeIeHHBIX B 6.3.4.2, KaK OTHOIIe-

HHE MOMEHTA BCEX BHyTpEHHHX yCHHHﬁ B CE€4YEHHH OTHOCHTEIIEHO OCH, HOpMﬂJ'IBHDﬁ K
. 1
MIOCKOCTH M3riba U pacnonoXeHHOH Ha pacCTOSHUH 55,,/1, OT Haubonee cKaTOH IpaHH, K

PaBHOAEHCTBYIONIEH BETHYHHE BHYTPEHHUX YCUIUH B PACTAHYTOM 30HE.,
JIns 371eMEHTOB MPSMOYTOIEHOT0, TABPOBOT'O M IBYTABPOBOI'O CEUEHHH 3HAYECHHE Z),

clledyeT OIpeleNnsaTh 1o (popMyJie

% § -0 (i_é‘f) +E},rmﬂfw'" é‘” -5‘: h)! (6.54)

_ﬂy
a4 " l-g, 3w 1-g,

z =|1-

rae &£ — coriacHo ykasauam 6.3.6.3;
\/;y — COTTIaCHO yKa3aHMsIM 6.3.6.2;
(p| — COTTIACHO yKa3aHusM 6.3.4.4;
o, 0.2, &', ¥, 8, — Ge3pa3MepHEIe reOMETPHYECKHE XapaKTePUCTHKM CeYeHus, onpee-

IsEMBIE 110 HopMyIam:

E, A, =gt A'B' ';Y'Mﬁ' H,

=2—
E, bk’ E, by’ hy bh, hy

6.3.6.5 TlonHy!o KpMBH3HY Ha y4acTKe C TPeLUMHAMM B PacTAHYTOH 30HE CleLyeT

L0000,

4 5 6 3

ONpeNeNnsaTs o hopMyie

1 s
rae (—) — KPHBH3Ha OT HENPOIOJDKUTENLHOTO AeHCTBHS BCEX HArpPY30K, YYHMTHIBAEMBIX
F

4

IIPH pacyeTe 1o aedopMaiiusm;

1 %
(’—] — KpHBH3Ha OT HENPOAOJ/DKHTE/IBHOIO OEHCTBHS IIOCTOSHHEBIX M IOIHTENEBHBIX
5

Harpy3oK;
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1 2
(;J — KpHBH3HA OT NPOAOIKHTENBHOIO AEHCTBHA NTOCTOSHHBIX W JUIMTENBHEIX Harpy-
6

30K;

1
(;] — KpuBH3Ha, 0OycnoBneHHas BBRITHOOM BCIIEACTBHE IOJI3y4ecTH OeTOHa YCHIHA
3

IpeABapUTENLEHOTO 00XaTHs U onpenenseMas o Gopmyne (6.56).

3HaueHus G] ; G] U G) onpezensoT 1o popmyne (6.39), npuyeM npH onpenene-
4 5 6

HHH:

1 1
(’—) H (;) — PACCTOAHHE & 1o He0OXOAHUMO BEIYHCIIATH IIPpH HENIPOIOJIKHTEJIEHOM nen-
4 5

CTBHH BCEX YYMTHEIBAEMBIX HArpy30K, a Ko3DHIHEHTH @, ¥ 0, J0JKHEI OTBEYaTh He-

NIPONOIDKHUTENIEHOMY JeACTBHIO Harpys3kKH,

1 F
["‘J — PACCTOAHHE €y HEOGXD,I[HMO BBIYHCIATE IIPH NEHCTBHH IIOCTOAHHBIX H [JIH-

s

TEeIBHBIX Harpy3ok, a K03()(QHUIHEHTH ®, ¥ 0, JAOIKHE OTBEYaTh MPOAOIKHUTEIBEHOMY

JIEACTBHIO Harpy3KH.

3Ha4yeHMe GJ ClIeyeT OIpeaeNsTh no Ghopmyiie
(lj = E}’n.f _E;rf (6 56)

rae Ay, — pacCTOSIHHE OT KpaifHero cxkaToro BojiokHa 6eToHa 10 yeunus obxaTud P;

e,,, H €, — OTHOCHTENBHEIE NedopMalHy Moji3ydecTd OETOHa Ha ypOBHE JAEHCTBHA

ycunus obkatus P (BRIMHCISEMOE C YYETOM IOTEph MO Mo3uiusM -5 tabmuner 4.2) u
KpaiHero cxaToro BOJIOkHa OEeTOHa COOTBETCTBEHHO, NPOABISIOLIMECS 3a BpeMs OT 0bxa-
THsA OeTOHa N0 Harpy KeHMs 3JIeMEHTa BHELIHEH Harpy3Kod M omnpezessieMbie no Gpopmy-
nam:

o+ o, +al
By = 23T, g TET (6.57)
2y E E"

X X
3IECh G + Gy — NPHHHUMaIOT YHCJIIEHHO pElBHOﬁ CyMME IOTEPE ONPENBapHUTEIEHOrO HampAa-

JKEHUS apMaTyphl OT MoJa3y4ecTd 6€TOHA COrjacHO Mo3HIuaM 6 u 9 Tabmuis 4.2;
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G % + 09— TO Xe, AN HANpAraeMol apMaTypsbl, eciii Obl OHa HMeNack Ha yPOBHE KpanHe-
T'0 C)KaToOro BOJNIOKHA OGeToHa.
Ecnu KpaTkoBpeMeHHEIE Harpy3kH OTCYTCTBYIOT MM HE YYHMTHIBAlOTCS IIPH OIIpe-
JeJIeHHH MPOrHOOB, NOTHYIO BETHYHHY KPUBH3HEI clieyeT NPUHUMAaTh paBHOH

+=0),-0);

6 3

1 1
ECHH 3HaA4YEHHA [_) H [_) OKAa3BIBAKITCA QTPHHHTEHBHHMH, HX HpHHPlMaIOT paB-
5 A
HBIMH HYITIO.
IIpu pacdere 5]IeMEHTOB C HAYaNBHBIMM TPEIIMHAMM B CKaTOH 30HE MOJHYIO KpH-

BH3HY, ompeeaeHHyo o popmyine (6.55), cnenyer yBenuuusath Ha 15%.

6.3.7 Onpenenenne nporuGos
6.3.7.1 TIporu6el 31IEMEHTOB Cle[yeT ONpEeAeNsTh COTNAacHO TpeDOBaHMAM ITyHKTa

8.2.31 CII 63.13330, npunuMas B pacyeTax 3HayeHHe mporuboBs, 06ycIoBNeHHBIX Ae(op-

. 1
Manued w3ruba W cOaBura, 3Ha4eHUE KPUBU3HEI [—) cornacHo TpeboBaHusAM 6.3.5.2 u
rs

X

6.3.6.3, s y4acTkoB 0e3 TpeLIMH ¥ ¢ TpelMHAMU COOTBETCTBEHHO B PACTAHYTOH 30HE;
IPH 5TOM BIIMSHHE ITHTENBEHOM MOI3y4eCTH ClielyeT YYeCThb IToCpeACTBOM KoaddHUIIMeHTa
1, OTIPEIENAEMOr0 COracHo ykasauusam 6.3.4.4, a Bena4urHy Moyns casura Oetona G —

coracHo ykazaHusm 5.1.16.

7 KoHeTpykTHBHBIE TpeOoBaHHSA

7.1 Ilpu mpoekTUpoBaHHM OETOHHBIX U Ke/le300€TOHHBEIX KOHCTPYKIHH H3 CHIIH-
KaTHoro GeroHa i obecrnieyeHHs YCIIOBHE MX H3TOTOBIEHHS, HOJTOBEYHOCTH M COB-
MECTHOM paboTEI apMaTypsl H OETOHA CleAyeT BHINOIHATE KOHCTPYKTHBHEIE TpeboBaHMs,
npusejennsie B CIT 63.13330 s Tshkenoro GeToHa, a TakiKe NONOTHUTENEHBIE TpeboBa-
HHS, H3JIOXKeHHEIe B 7.2-7.4.

7.2 MUHHMAaJIBHYO TOJILIMHY 3aIlUTHOTO cliosi OeToHa Iy NPOMOJLHOH pabouen
aApMaTyphl, MMOMIEPEYHOM (XOMYTOB M OTOIHYTBHIX CTEP)KHEH) W pacrnpeleluTeIbHON apMa-

TYPEl B KOHCTPYKIHAX, IpeIHasHa4Y€HHEIX AN SKCILTYaTallHH IIPH OTHOCHTEIBHOH BJIaX-
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HOCTH BHYTPEHHETO BO3[yXa IIOMELIEHUH CBEILe 75 %, UK BO BIaxXcHOH 30He (cM. 4.1.3 u
4.1.5), a TaKKe B arpecCUBHLIX cpejax, cleAyeT YBelIHYMBATE HA 5 MM IO CPABHEHHIO C
tpebopanusmu CIT 63.13330.

7.3 B cTeHOBBIX NaHeNdX, H3TOTOBJISEMEIX U3 JKECTKHUX OETOHHEBIX cMecel, Heobxo-
THUMO NIPeNyCMaTpHUBaTh ClIEAYIOLIHE JONOTHUTENbHbIE MEPOIIPHUITHS:

- TOJIIKHY 3allIUTHOTO CIIOS apMaTypkl ClIelyeT IpHHUMAaThL paBHo#H 30 MM;

- JUIHHY 3a/I€JIKU CTPOITOBOYHBIX MeTelh HeoOXO0JUMO yBenHYUuBaTh Ha 5d 10 cpas-
HEHHMIO C 3a[EJIKOM CTPOIIOBOYHEIX TIETENL B IMaHENAX, (QOpMyeMbIX 6€3 IpHMEHEHHS
HECTKHX cMecei;

- pacCcTOsIHHE CTPONOBOYHBIX IETENb 10 TpoemMa JOKHO ObITh He MeHee 300 MM.

7.4 KoHCTpyKTHBHOE apMHpOBaHHe OETOHHEIX IaHeJeH HEeCYIIHX CTeH IOIDKHO
6BITE MPENyCMOTPEHO ABYCTOPOHHHM HE3aBHCHMO OT TOrO, B KAKOH CTENEHH HCIIONb30-
BaHa MX Hecyllas cIocoOHOCTh, MPHYEM IUIOIIah BEPTHKATBHOH apMaTypsl Ha 1 M M-
HBI FTOPH30HTAJIbHOIO CEYEHHA U TOPH30HTANBHON apMaTypsl Ha 1 M JIMHE! BEPTHKAIIBHO-
ro Ce4YeHMs C KaXKIOH CTOPOHEI NMaHENH CJIeIyeT NMPUHUMATE TaKoH e, KaK JJs MaHeneH
M3 TSKEI0ro IIEMEHTHOro 6eToHA.

7.5 Jlns KOHCTPYKTHBHOTO apMHPOBaHMs JIEMEHTOB CIIelyeT PUMEHATE apMaTypy
BO3MOXXHO MEHBIIMX THAMETPOB, HO He MeHee 4 MM, IpU4eM IIPU IPOEKTHPOBAHUH 3Jle-
MEHTOB, 6ETOHHPYEMBIX B TOPH30HTAJIBHOM ITOJIOXKEHHH, BEPXHAA KOHCTPYKTHBHAS apMa-
Typa JUIsl €ée COXpaHeHHs B IPOEKTHOM IIONIOXEHHMH NpH OeTOHHPOBAHHH JNOJDKHA OBITH
cHab)xeHa CBs35IMH, YCTaHOBJIEHHBIMH BIOJIb TOJIIHHEI H3EIIHs HE PEXe 4eM 4epes 85 ee

JTHAMETPOB O JJIHHE CTeP)KHEeH.

8 TpebGoBaHusi K M3roTOBJICHHIO, BO3BENECHHIO H JKcmayaTtanuu Oe-
TOHHBIX H KeJie300eTOHHBIX KOHCTPYKLHH

8.1 IlpH U3roToBIEHHH KOHCTPYKIMH H H3JIENHH W3 TUIOTHOIO CHIIHKAaTHOTO OeToHa
ClIeyeT BhITIONHATE TpeboBanus [1].

8.2 IlompeM KOHCTPYKLHE clelyeT OCYLIECTBIATH C MOMOIUBIO CIELHATLHBIX
YCTPOMCTB (MOHTaXXHBIX N€TeNb U APYTHX MpHCIOcOONeH ), pelyCMOTPEHHEIX MPOeK-
ToM. IIpH 3TOM IOMKHEI OBITE OOECIIeUeHEl YCIOBHs IIOABEMA, HCKIIIOYAIOIHE pa3pylle-

HHME, IIOTEPIO YCTOMYMBOCTH, OIIPOKUIEIBAHNE, PACKAUHBAHNIE M BpallleHHEe KOHCTPYKLIHH.
50
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8.3 YcnoBus TPaHCIIOPTHPOBaHHA, CKIaJHPOBaHHA H XpaHCHHA KOHCT]'JYKI_IHﬁ
nosxHel otBeyaTk TpeboanmsaM ['OCT 13015, craHmapToB M TEXHHYECKMX YCIOBHH Ha
KOHKPETHBIE BUJIBI H3JEIUH WIIH YKa3aHUAM, TIPUBEJIEHHEIM B NpoekTe. IIpy 3TOM no/mKHa
ObITE ObecrieyeHa COXpaHHOCTE KOHCTPYKLIMH, IIOBepXHOCTel OeToHa, BEIIYCKOB apMary-
PBI H MOHT@XHBIX TETEJb OT MOBPEXICHHH.

8.4 Bo3peieHue 3JaHHH U COOPYKEHHH U3 COOPHBIX 3JIEMEHTOB CIIEIYET MPOBOMUTE
B COOTBETCTBHH C IIPOEKTOM MPOM3BOACTBA paboT, B KOTOPOM [IOJDKHEI OBITE MPEeyCcMOT-
PEHEI IIOCIIEA0BATEIIEHOCTE YCTAHOBKH KOHCprKHHﬁ H MEPOIIPpHATHA, OGEGHEHHBBI‘OL[IHE
TpeOyeMyI0 TOYHOCTE YCTaHOBKH, IMPOCTPaHCTBEHHYIO HEU3MEHAEMOCTh KOHCTPYKIIMH B
TMPOLIECCE UX YKPYTTHUTENBHON COOPKHM W YCTAHOBKHM B IPOEKTHOE ITOJIOKEHHE, YCTOHYH-
BOCTE KOHGTPYKI_IHﬁ U yacTeH 30aHHA HIIH COOPYXKEHHA B ITIPpOLICCCE BO3BEIOCHHA, bezomnac-
HBIE YCIIOBUS TPYa.

OtknoHeHns KOHCTPYKLIHEI OT IPOEKTHOTO IMOJIOXKCHHA HE NJOJDKHEI IPEBEIILATE JI0-
MyCTUMEBIX 3HaYeHuH, ycranoBaeHHbIX CIT 70.13330 s cOOTBETCTRYIOMIMX KOHCTPYKLIMH
(xonmoHH, 6anok, MIKT) 31aHKH U COOpYKEHHUIA.

8.5 B mpotiecce skcrryatanuy KOHCTPYKIHMH M3 IUIOTHOIO CHIIMKaTHoro GeToHa-
CIIEAYET COMEPXKaThk TAKUM 00pa3oM, 4YTOOE!I OHM BEITIONHANH NPEAYCMOTPEHHOE NIPOEKTOM
Ha3HauYeHWe BECh YCTAHOBIEHHBIM CPOK CIy»ObI 37aHus WK coopyxeHus. Heobxonumo
coOmoaTh PeXHM 3KCIUTyaTallMd OETOHHBIX M KeJe300€TOHHBIX KOHCTPYKIUH 30aHHH U
COOPY)KEHUH, UCKIIIOYAIOIIHE CHI)KEHHE MX HECyIIeH CrocOoOHOCTH, 3KCIUTyaTallMOHHOM
IIPUTOJHOCTH ¥ JIONTOBEYHOCTH BCIIEICTBHE I'pyORIX HapylIeHHH HOPMHPYEMBIX YCIOBHH
SKCIUTyaTalldu (Tneperpy3ka KOHCTPYKLMH, HecobmoaeHe CpoOKOB MPOBEIEHHS TIIaHOBO-
IIPENYTIPEAUTENEHBIX PEMOHTOB, TOBEILIEHNE arpeCCUBHOCTH Cpelibl U T. 11.). Eciiu B mpo-
Hecce dKCIUTyaTaliiy o0HapyKeHE! TIOBPEXAEHHsI KOHCTPYKIIHH, KOTOpPEIE MOTYT BBI3BAaTh
CHIXEHUEe uX 0e30MacHOCTH U MPEeriTCTBOBaThE MX HOPMaJBHOMY (PYHKLHOHHPOBAHHIO,
clielyeT BBIIIOJIHUTE MEPOIIPUATHSA, IPETyCMOTPEHHEIE B pa3zaene 9.

8.6 KoHTpone KayecTBa COOpPHBIX KOHCTPYKLMH H3 MIOTHOIO CHIIMKAaTHOro OeToHa
ClielyeT BBIIOJHATE B COOTBETCTBMHM C TpeboBanusaMu mnogpasgena 11.5 CII

63.13330.2012.

PEEESS N 51



6%

9 TpebGoBanusi K BOCCTAHOBJIEHHIO M YCHJIEHHMIO Kej1e300eTOHHBIX

CII 95.13330.2015

KOHCTPYKLHH

9.1 Ilpu BoccTaHOBNEHMM KOHCTPYKIMM W3 IIIOTHOTO CHIIMKATHOro 6€TOHA Clemy-
eT BBINOJIHATE TpeboBaHMsA, MpUBeleHHBIe B myHkTax 12.1, 12.2, 12.3.1, 12.3.2, 12.3.4—
12.3.7 CI163.13330.2012.

ITpy BBEITTONHEHHM IIOBEPOYHEIX PAacUETOB pacyeTHbIe 3HAYEHHS XapaKTEPHCTHUK
GeToHa mpuHUMAIOT 10 Tabmuue 5.5 B 3aBHCHMOCTH OT Kiiacca 6eToHa, yKa3aHHOTO B Ipo-
€KTe, WJIM YCIOBHOIO Kjiacca OeToHa, OnpenenseMoro ¢ MOMOIIBIO epeBOAHBIX Ko3(du-
LIMEHTOB, 0OECIIEUMBAIOMINX SKBHBATEHTHYIO TIPOYHOCTH M0 (paKTHYECKOU cpenHei mpoy-
HOCTH O€TOHa, MOIy4eHHOH 110 Pe3yJIbTaATaM KOHTPOJIA IPOYHOCTH OGETOHA.

9.2 Ilpu ycuneHHH KOHCTPYKIHH M3 [UIOTHOrO CHIIMKATHOrO GeToHa CIeqyeT BhI-
TIOJIHATE TpeOOBaHus, IPUBEJCHHbIE B myHKTax 12.4.1, 12.4.3, 12.4.4 CIT 63.13330.2012.

ITpu ycuneHHH >Kene300eTOHHBIX KOHCTPYKLHH ClIeIyeT y4YMTHIBATE HECYIIYIO
CTIOCOOHOCTL KaK 3JIEMEHTOB YCHIIEHHS, TaK M yCHIMBAaeMO# KOHCTpykuuu. s sToro
JOJIHEI GBITB obecrieyeHE! BKIIIOYECHHE B pHGOTy 3JIEMEHTOB YCHIICHHA H HX COBMECTHasA
pabora ¢ ycunuBaeMo# KOHCTpykuueit. s CHIBHO NMOBPEXAECHHBIX KOHCTPYKIMit (mpu
paspywenun 50 % u 6onee ceuenus 6erona unu 50 % u Gonee roWAanK ceyeHus pabo-
9YeH apMaTyphl) SJIEMEHTEl YCHISHHs CIeNyeT pacCYMTHIBATH HA MOJHYI JEMCTBYIOLIYIO
HarpysKy, HpH 3TOM HECYIIYI0 CIOCOOHOCTH yCHIMBaeMON KOHCTPYKIMH B pacyere He
YYHTEIBAOT.

Ilpy 3anenke TpemMH ¢ IMPUHON pacKpeiTHs Goliee NONYCTHMOM U ApYrux ae-
(exror GeTona cnenyer obecrednTh PaBHONPOYHOCTh Y4aCTKOB KOHCTPYKIMH, TOJBEPT-

HYBIIHXCH BOCCTAHOBJIEHHUIO, C OCHOBHBIM OETOHOM.

52 f = 1 P



2

CIT 95.13330.2016

IMpunoskenne A
(cmpaBo4HOe)

OcnoBHbie OyKBeHHBbIE 0003HAYEHHST

A.1 Ycuansa oT BHEIIHHX HArPY30K M BO3JelCTBHI B momepe4HoM cede-
HHH 3JIEMeHTA

M — n3rubaromui MOMEHT;

M, — uzrubaromuii MOMEHT ¢ Y4ETOM MOMEHTA YCHJIHS IPEIBApPHTENLHOr0 00KATHS OTHO-
CHTENBHO LEHTpa TSHIKECTH [TPUBEIEHHOTO CEYCHHMI;

N — npoponeHas cuna;

Q - nonepeyHas Ciia;

T — KpyTALIMH MOMEHT.

A.2 XapaKTepHCTHKH NpeJBAPHTENLHO HATIPSKEHHOTO 3JIeMeHTa

P — ycunue npesapuTesHOro 00xaTHs, onpenenseMoe o hopmye
P= U.'wA.s‘p + U.'\';JAII = G.'r A.\' = UI,\I A: A

W
C y4eTOM NOTEPh IMPEABAPHUTEIBHOIO HANPAKEHHA B apMaType, COOTRETCTRYIOIIMX paccMaTpUBae-
MOH cTajiuu paboTeI 37IEMEHTA;

Osp G sp—TpERAPHTE/BHEIE HAPSIKEHHS COOTBETCTBEHHO B HanpsAraeMoii apmarype S u S’
pite] obxatus 6Gerona (l’lpPI HaTAKCHHH apMaTyphl Ha yl'IOIJLI) THOO0 B MOMEHT CHH)KEHHS BEJIHYHHEI
IpelBapHTENILHOIO HanpsKeHHs B 6eToHe N0 HyNs BO3JelCTBHEM Ha 37IeMeHT BHelHHX (axTuye-
CKHX HIH YCIIOBHBIX CHII, OIIpeJeNAeMEIe COTTIacHO ykazanusaM 4.3.1, 4.3.2 u 4.3.5 ¢ yyeroM norteps
TIPEJBAPHTENIEHOTO HAlPKEHHS B apMaType, COOTBETCTBYIOLIMX paccMaTpuBaeMoi craguu pabo-
TEI 3JIEMEHTA;

Ohp — CIKUMAIOIIHE HAIIPAXKEHHA B 6eToHe B CTaouH IMpeIBapHTEIEHOTO OG)KRTHH, onpenenaeMEIe
cornacHo ykaszanusaMm 4.3.2 1 4.3.5 ¢ yd4eToM ToTepk NpeJBapUTeNIHOIO HAlIPSXKEHUs B apMarype,
COOTBETCTBYIOILIHX paccMaTpHBaeMoii cTajiuy paboTEl 3neMeHTa.

A.3 XapakTepHCTHKH MaTepHAJIOB

Rpn— HOpMaTHBHOE CONPOTHBIIEHHE GETOHA OCEBOMY CIKATHIO,

Rb, Rb.ser — pacueTHEIE CONPOTHBICHHA GETOHA OCEBOMY CHKATHIO IS [IPENETBHEX COCTOS-
HHH NEepBOH H BTOPOH Pyl COOTBETCTBEHHO,

Rbtm — HOPMaTHBHOE CONPOTHBICHHE GETOHA OCEBOMY PACTIKEHHIO;

Rt Rprser — pacueTHbIE CONPOTHBICHHA GETOHA OCEBOMY PACTSIKEHHIO I NPEIEILHEIX CO-
CTOSHHI IIEPROH U BTOPOH IPYII COOTBETCTREHHO,

Ryp — mepenaTounas npo4HoOCTE 6eToHa;

Rbond — pacueTHOE CONPOTHBICHHE CLEIICHHS apMATYPEI ¢ GETOHOM;

Rs, Ry ser — pacyeTHbIE COMPOTHBICHHS APMATYPEI PACTSHKEHHIO JUIsl NPEAEIBHEIX COCTOSHUI
[EPBOHA H BTOPOH I'PYIIN COOTBETCTREHHO,

Rsv — pacdeTHO® CONPOTHBJICHHE MONEPEYHOH ApMATYpPEl PACTSIKEHHIO, ONpPENeNAeMoe Co-
IJIACHO yKazaHHAM nyHkTta 6.2.9 CIT 63.13330.2012;

Rsc — pacyeTHOE CONMPOTHBIEHHE apMATYPhLI CKATHIO JUIs MPENElBHBIX COCTOSHUI NMepBoi
[PYIIEL;

E) — HauanbHEI MOAYNE YNPYTrocTH GeToHA NPH CHKATHH U PACTSKEHHH;

Eb req — IpABEIEHHEIH MOYIB AedOpMaliK cxxaToro GeToHa;

E; — Momyne ynpyroctu apMaryps;

Ejs red — IpHBENEHHELH MOAYIE AehOPMALIHE ApMATYPEI, PACIIOIOKEHHOH B pPacTAHYTOH 30HE
3JIEMEHTA C TPEIIMHAMM;
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(b,cr— XaPAKTEPHCTHKA ION3y4decTH OETOHA;
0. — OTHOIIEHHE COOTBETCTBYIOMMX MOAYNEH YIpyrocTH apMaTypel £; 1 6etona £y

A.4 XapakTepHCTHKH NO0JIOKeHHs NMPOAOJILHOH apMaTyphbl B MONEPeYHOM
CedeHHH 3JIeMeHTA

S — 0603HAYEHAE IPOAOIBHON APMATYPEL:
a) TIIPH HAIMYHH CKaTOH M pacTAHYTOH OT JeHCTBHA BHEIIHEH HArpy3KH 30H CEYEHHS —
PAacIoNOKEHHOMH B PacTAHYTOH 30HE;
6) IpH MONHOCTRIO CHKATOM OT JeHCTBHs BHELIHEH HATPY3KH CEYEHHH — PAacloNioNKeH-
HOM ¥ MEHEE CHKATOM rpaHH ceyeHus;
B) NPH MOJHOCTHIO PACTAHYTOM OT JEHCTBHS BHEIIHEH HArPY3KH CEUCHHH:
- [UIs BHELEHTPEHHO PACTAHYTHIX HJIEMEHTOB — PAcIONIOKEHHOH y Gonee pacTAHYTOM
TDaHH CEYCHHS;
= 0N NEHTPANBHO PACTAHYTEIX 3JIEMEHTOR — Bcel B IIONEPEYHOM CEYEHHH 2JIEMEHTA,
S’ — obo3navenne NPOAOILHON apMaTypBI:
a) IpH HATWYHH CXKATOM M pacTAHYTON OT NelCTBHA BHENIHel Harpy3Ky 30H CEYEHHS —
PACIIOJIOKEHHOH B CXKATOH 30HE;
0) mpH MONHOCTEIO CKATOM OT AEHCTBHUS BHELIHEH HArpy3KH CEYEHHH - PACIIONIOKEH-
HOM y 6oJiee CikaTol rpaHH CeYeHHs,
B) NP TOJNHOCTBIO PACTAHYTOM OT JEHCTBMA BHEIIHEH HArpy3Ku CEYEHHH BHELeH-
TPEHHO PACTAHYTHIX JIEMEHTOB — PACIIONIOKEHHOH Y MEHEE PACTAHYTOH IPAHH CEUEHHS.

A.5 I'eoMeTpHYecKHe XapaKTepHCTHKH

b — IMPHHA TPAMOYTONEHOTO CEYEHHs, a TAKKe IHPHHA pebpa TABpOBOro U ABYTABPOBOTO
CEYeHHH;

by b'y — mMupHHA NONKH TABPOBOIO H [BYTABPOBOIO CEYEHHH COOTBETCTREHHO B pacTsHYTOH
H CKaTo# 30Hax;

h — BEICOT& NPAMOYTOIBHOTO, TABPOBOTO M ABYTABPOBOTO CEYCHHIA;

hy, h'r— BBICOTA MOJIKH TABPOBOTO H JBYTABPOBOTO CEUYEHHI B PACTAHYTOH H CXKATOH 30HAX
COOTBETCTBEHHO;

a, a' — paccToAHHE OT paBHOAEHCTBYIOMEH ycHNMHH B apMaType S H S' COOTBETCTBEHHO [0
Brmkaliiel rpaHH CEYeHHS;

ho, h'o— pabodas BEICOTa ceueHMs, paBHasi /1 - @ U h - a’ COOTBETCTBEHHO;

X — BBICOTA CXaToH 30HbI 6eTOHA;

& — OTHOCHTENBHAA BEICOTA CKATOM 30HEI OeTOHA, pasHas x/Ho;

Sw — PACCTOSHHE MEXIY XOMYTaMH, H3IMEpPEHHOE 110 JUTHHE 3JIEMEeHTa;

€0 — 3KCIEHTPUCHTET IIPOMOIBHOH CHIIBI N OTHOCHTENBHO UEHTPA THAKECTH HPUBEIEHHOTO
CeYeHH, ONMpeNenIeMElii ¢ yueToM ykasanui nynkros 7.1.7 u 8.1.7 CII 63.13330.2012;

e, €' — pacCTOAHHA OT TOYKH MPHJIOIKEHHS MPOMOJBHOH CHibl N [0 paBHONEHCTBYIOIIEH
ycHIIHH B apMaType S u S’ COOTBETCTBEHHO;

€0p — SKCHEHTPUCHTET YCHIIHA IPEIBapPHTENBHOIO 00)KaTHA OTHOCHTENBEHO IIEHTpa THKECTH
IIPHBEZIEHHOTO CeYEeHHH,

Vn — PacCTOSIHHE OT HEHTPAIbHOH OCH [0 TOYKH IPHUIIOKEHHUS YCHIIMS IpeABapUTENILHOTO
00XaTHs C Y4eTOM H3rHbaIoINero MOMEHTA OT BHEIIHEH HArpy3KH;

€p — PAcCTOAHME OT TOYKH IIPHIIOKEHUS YCHIIMA Npe/iBapuTelibHOro obxarus N, ¢ yuyeToM
H3rHOAOIIEro MOMeHTa OT BHELIHeH Harpy3kd [0 LEHTPa TAXKECTH DACTAHYTOH H/IM HAUMEHEE
CKATOH apMaTyphl;

[ — poner sneMeHTa;

lan — JUTHHA 30HEI AHKEPOBKH;

[p — IUTHHA 30HEI IIepe/layy MPe/BAPHTENBEHOrO HANPSHKEHHA C apMaTypel Ha GEToH;

lo — pacueTHas JUIMHA 3I€MEHTA, MOJBEPraIOLIErOCa AEHCTBHIO CKHMAIOIIEH MPOIONBHOMN
CHJIBI;
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[ — pagMyc HHEPIHH IOIEPEYHOr0 CEYEHHs 3JIEMEHTA OTHOCHTENRHO HIEHTPA THKECTH Ccede-
HHSA;

ds, dsw — HOMHHAIBEHEIH HaMeTp CTepXKHEH MPOAOIBEHOH H MONEPEYHOH apMAaTyphl COOTBET-
CTBEHHO;

As, A's — nnomany ceyeHus apMarypsl S # S’ COOTBETCTBEHHO;

Asy — TIOINA/E CEYEHHS XOMYTOB, PacloNOKEHHEIX B OJHON HOpPMAaNBHOH K IPO0iBHOH
OCH JIEMEHTA IIOCKOCTH, IlepeceKaronieii HakIIOHHOe CeYeHHe;

s — KO3 DHIMEHT apMHPOBaHMsA, ONPEAEIAEMbIi KaK OTHOIIEHHE IUIOINANH CEYEHHS apMa-
TypEI S K IIJIOMa/H MONEepevHOro ceyeHus iemMenTa bhy 6e3 yuera CBECOB CKATEIX M PACTAHYTHIX
TIOJIOK;

A — miomane Bcero OETOHA B IONEPEYHOM CEYEHHH;

Ap — nnomans ceyeHHa OETOHA CXKATOH 30HEI;

Ap — nmomans cedeHns GeTOHA PacTSAHYTOH 30HBI,

Aloe — nnomangs cmaTha GetoHa;

[ — MOMEHT MHEpLHH CeYeHHs BCero GETOHA OTHOCHTENBEHO LEHTPA THKECTH CEUSHHS 3Jie-
MEHTa;

lred — MOMEHT HHEPLIMH NPHBEJIEHHOTO CeYEHHs JJIEMEHTA OTHOCHTENBHO €ro LEHTpa TsKe-
CTH;

W — MOMEHT CONIPOTHBIIEHHSA CEHEHHA EMEHTA I/ KpaHHETO PACTAHYTOTO BOJOKHA.
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IMpunoxenune b
(cmpaBo4Hoe)

PexomMeHnayeMas HOMEHK/IATYpa H3JeJHi H3 CHIHKATHOrO GeToOHA

B.1 Ilanens MHOTOITyCTOTHEIE C NpeJHANPIraeMO HITH OBEIYHOM apMaTypoi aist
nepekphITHH 30aHui o ['OCT 9561.

b.2 Tlanenu cnnomHsle A7A TEPEKPBITHH JKHIBIX M OOIIECTBEHHBIX 3MaHHH 110
['OCT 12767.

b.3 IlaHenu nans BHYTpPeHHHMX HECYIUMX CTeH KpYIHONAHENBHBIX 3JaHHH II0
I'OCT 12504.

b.4 TTepeMpIuky AJ1s1 30aHl# ¢ KUpIHYHBIME cTeHamu o [OCT 948.

B.5 Brnoku BenTHIAIIHOHHEIE Xenezoberounsie mo [TOCT 17079.

b.6 broxu 6eTonHBIe 11 cTeH noasanos o ['OCT 13579.

b.7 Konounus! ms 3garmii mo 'OCT 18979.

b.8 Purenu ans 3panuii mo 'OCT 18980.

B.9 Jlectanynele Mapimy 1 mnomanku o 'OCT 9818.

b.10 ITnutel mogoxonusie no I'OCT 26919.

b.11 Crynenu mo 'OCT 8717.0.

b.12 ITnuTe! 6eTonusie TpoTyapubie o I'OCT 17608.

b.13 Ilnutel jxeme300eTOHHEIE IS MOKPBITHH ropoackux popor mo I'OCT
21924.0.

b.14 TInater sxene3o0eToHHEBIE A MOKPBITHH TpamBaiHeix mytei mo ['OCT
19231.0.

B.15 Tlanenu st Hapy KHBIX CTEH JKUIIBIX, OBIIECTBEHHBIX ¥ POU3BOACTBEHHBIX
snanui o 'OCT 11024, TTOCT 13578.

b.16 Kamuu 6opToBEle GeToHHEIE U KKene3obeTonnsie mo 'OCT 6665.






